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NNOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTABJICHA HAa OCHOBE
HOJIOXKEHUH U TpeOOBAHUH K pe3ysIbTaTaM OCBOEHUS Ha yrilyOJIEHHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHOM
nporpammel, npeactaBieHHbIX B I'OC OO0, a Taxke ¢ yuérom deaeparbHOl paboyeil mporpaMmbl
BocniuTanus u Konuenmuu npenogaBanus yueOHoro npeamera «Pusnkay.

Copneprxanue mporpammbl Mo (HU3UKE HANpaBICHO HA YIOBJIETBOPEHHE IMOBBIIICHHBIX 3allPOCOB
o0yyaroImuxcsl, CTpeMALIIXcs K 6osee riybOKoMy OCBOECHHUIO (pU3MUECKUX 3HAHWUMU, U Ha (OpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TIpaMOTHOCTM oO0ydaromuxci. B mnporpamMMe 1o (u3MKe yYUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro npeameTa B peanuzanuu tTpedoBanuii ®I'OC OO0 k miaHupyeMbIM JTHIYHOCTHBIM
U METallpeIMETHBIM pe3yjibTaTaM OOyUY€HHUs, a TaKKEe MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX IIPEAMETOB Ha YPOBHE OCHOBHOI'O 0011er0 00pa3oBaHusl.

[TporpammMa no ¢u3uKe ycTaHaBIMBAET paclpeseieHne yueOHOro Marepuaia no rojaM o0y4eHus
(mo kiaccam), mpejlaraeT IPUMEPHYIO IOCIEI0BAaTENbHOCTh M3YYEHHSI TE€M, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS IIPEIMETHOTO COAECPKAHUSI U YyUETE BO3PACTHBIX OCOOEHHOCTEN 00yJaroIMuXCs.

[Tporpamma no ¢usuke pazpaboTaHa C LEIbI0 OKa3aHMS METOJUYECKOW IOMOIIM YUYUTENIO B
co3/laHuM paboueil mporpamMmsl 10 y4eOHOMY MTpeIMETY.

®u3nka SBISIETCd CHCTEMOOOPA3yIOIIMM JUIsl E€CTECTBEHHOHAYYHBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (PU3HUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB H SIBJICHUH, H3y4aeMbIX XUMUECH, OMOJIOTHEH,
acTpoHoMHMeH U (usndeckoil reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAY4YHYIO KapTHHY MHpa,
npefocTaBisieT Haubosiee siCHble 00pa3libl MPUMEHEHUsI HayyHOr0 METO0Jla MO3HaHMs, TO eCTh crocoda
IIOJIyYEHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Opna U3 TIaBHBIX 337a4 (U3NYecKoro oOpa3oBaHMs B CTPYKType 001Iero oopa3oBaHusi COCTOUT B
(OpMHPOBAHNHU €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenune Gu3MKu Ha yriayOIEHHOM YpOBHE INpEAIoJiaraeT YBEPEHHOE BIIAZICHHE CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMSI;

MHTEPIPETUPOBATH JTaHHBIE U UCIIOIb30BaTh HAYYHBIE 10KA3aTEIbCTBA IS TIOJyYEHHS BBIBOJOB.

[lenu u3yueHust pU3MKU Ha YpOBHE OCHOBHOIO 001Iero obpa3zoBaHus onpeneneHsl B Konuenmuu
npenofaBaHus ydyeOHoro mpenMera «@Pusumka» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoit
®Denepanyy, peaqu3yoluX OCHOBHbIE 00IIe00pa3oBaTelbHbIE MPOrPaMMBbl, YTBEPKAEHHON pElIeHHEM
Komnernu Munucrepcra npocsenienus Poccuiickoii denepannu (mpotokos ot 3 gekadps 2019 r. Ne [TK-
4BH).

[enu n3ydyenust pu3uku Ha YriiyOJI€HHOM ypOBHE:

pa3BUTHE MHTEpeca U CTPEMIICHUsI 00YyJaroIMXCsl K HAYyYHOMY U3YYEHHUIO NMPUPOAbI, Pa3BUTHE UX
UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

pasBUTHE IMPEICTABICHUNA O HAyYHOM METOJE MO3HaHWS U (HOPMHUPOBAHME HCCIIEI0BATEIHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa U3yueHHUsI OCHOB CTPOCHUS MATEPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

dopmMHupoBaHHE YMEHUN TPUMEHATh (U3UYecKre 3HAHMS M Hay4HbIE J0Ka3aTeslbCcTBA IS
OOBSICHEHUS OKPYXKAIOIIUX SABICHUMN;

(dopMHpoBaHuE MPEICTABICHUN O POy (GU3UKU [Vl pa3BUTHS APYIHX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTH;

pasBUTHE MPEICTABICHUNA O BO3MOXKHBIX cepax Oyaymiedt mpodeccHOoHaIbHON esATeNbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JAJIbHEHIIIEMY OOYUICHHIO B 3TOM HAIPABJICHHH;



¢dbopMupOBaHKE TOTOBHOCTH K JajbHEHIIEMYy U3yUeHUI0 (U3UKH Ha YyIIIyOJIEHHOM YpOBHE B paMKax
COOTBETCTBYIOIIUX Mpoduiell 00ydeHus Ha YPOBHE CpPeIHEro o0IIero oopa3oBaHusl.

JlocTrxkeHne 3THX IeJeid MporpamMMbl Mo (HU3UKEe HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHWS
o0ecrieunBaeTcs pelieHrueM CIIeAYIOMUX 3a1au:

npuoOpeTeHue 3HAaHUH O JUCKPETHOM CTPOSHUM BEIIECTBA, MEXAHMYECKHX, TEIJIOBBIX,
DJIEKTPOMATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

NpHOOpEeTEHNE YMEHUIN aHATU3UPOBATh U OOBICHITH (PU3UYECKHE SBICHUS HA OCHOBE M3YYCHHBIX
bu3nYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOGHHE METOJOB pEIlIeHUs PACUETHBIX W KA4eCTBEHHBIX 3aJlady, TPeOYyIOIIHUX CO3JaHUsl U
UCTIONIb30BaHUs (PU3MUYECKUX MOJICNIeH, BKITIOYasi TBOPUECKHE U PAKTHKO-OPUEHTHPOBAHHEIC 3a/1a4H;

pa3BUTHE UCCIIECIOBATEILCKUX YMCHUIA: HAONIOAATh SBICHUS U U3MEPATh (PU3MUECKHUE BEITUYHHBI,
BBIIBUTaTh THIOTE3bl M TpeuiaraTb 3KCIHEPUMEHTANbHbIE CHOCOOBI UX MPOBEPKH, IUJIAHUPOBATH H
MPOBOAUTD OMBITHI, IKCIEPUMEHTAIbHBIE HUCCIEI0BAHUS, AHATTU3UPOBATh MOMyYEeHHBIC JaHHbBIE U JeNaTh
BBIBO/IBI,

OCBOCHHUE MPUEMOB PabOTHI ¢ HHPOPMAIUEH (HU3UUECKOTO COACPIKAHMsI, BKIFOYask HH(DOpMAIIHIO O
COBPEMEHHBIX JOCTHKCHUAX (U3UKH, HHTEPIPETALMS U KPUTHUECKOE OLIEHUBaHNE UH(OPMALINK;

3HAaKOMCTBO CO cdepaMu MpodeccHOHANBHON MAESITeNbHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JJOCTHKCHUAX (DU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YpOBEHB) Ha YPOBHE OCHOBHOTO 0O0IIEro ooOpa3oBaHUs
otBoautcs 340 yacos: B 7 kiacce — 102 gaca (3 yaca B Heneno), B 8 kiacce — 102 vaca (3 yaca B HeZIeI0),
B 9 kiacce — 136 yacoB (4 yaca B HEZICIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®u3nka — HayKa O npupoje. SBaeHus npupoabl (3JEMEHTBI COAEPIKAHUS, BKIIOYAIOIINE
MEXIpPEAMETHbIE CBsI3U). DU3MUYECKUE SIBICHUSA: MEXaHUYECKHE, TEIJIOBBIC, JJIEKTPUUYECKUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. PazMepHocTs. Epunuinbl ¢usnueckux BenuuuH. M3mepeHue
¢usnueckux BenuuuH. OTanoHbl. Pusmueckue npubopsl. llena npenenus. IlorpemrHocTh
u3mepenuii. [lpaBuna Oe3omacHoro Tpyna mpu pabore ¢ JabopaTopHBIM 000pPYIOBAHUEM.
Mexnynaponnas cuctema equHull. [lepeBo BHeCUCTEMHBIX eIUHUI] B enuHUIbl CH.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-HAy4YHBIN
METOJl NO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
bu3HYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

MexaHuueckue, TeIIOBbIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJIICHUS.

O®uznyeckue MpuOOPHl U Mpolenypa MNPSMBIX H3MEPEHUH aHAJIOTOBBIM M LU(POBBIM
puoOpoOM.

Jlabopamopuvie padomol u onvimel.

Omnpenenenne HeHbl JeJIeHUs MIKalbl K3MEPUTEIBLHOTO MpHOopa.

N3mepenne paccTOSTHUM.

W3mepenue mnomanan u 06bEMa. MeTo najaeTku.

W3mepeHnne BpeMeHH.

N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TENa.

Omnpenenenue pazmMepoB MaibIX Tea. MeTon psiioB.

ITpoBenenne wuccienoBaHusl IO TPOBEPKE THIOTE3bl: JAIBHOCTh IOJETA IIAPUKA,
MYIIEHHOTO0 FOPU30HTAJIBHO, TEM 0O0JIbIIe, YeM 0O0JIbIlIe BBICOTA ITYCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, X pa3Mepbl U Macchl. OMBITHI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkeHue yacTul] BemiecTBa. CBsI3b CKOPOCTH JBHKEHHMS YacTUL[ C TEMIIEPaTypOM.
bpoynoBckoe nBmwxkenue. Juddysus. B3anmoneiicTBue dYacTWIl BemIeCTBAa: MPUTHKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOEGHHME Ta30B, JKUAKOCTEH M TBEPABIX
(KpucTaJuInyeckux) Tei. B3auMocBs3b Mex1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JIBH>KEHUS.

Hab6mronenue nuddysun.

Habmionenue siBneHUil, OOBSCHSIOMMXCS MPUTSDKEHUEM WM OTTAJIKUBAaHUEM YaCTHUIL
BELIECTBA.

Jlabopamopuvie pabomsl u onvimel.

OrneHka 1MaMeTpa aToMa METOJIOM PSAOB (C UCITOIb30BaHUEM (GoTorpaduii).



OnpIThI 1O HAOIIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanuueckoe nBwxkeHue. Ilytb u nepememenue. PaBHomMepHOE M HEpaBHOMEpPHOE
neuxkeHre. CBoOoOIHOE MajeHHe Kak IpUMEp HEpaBHOMEPHOro JBHKeHUs Teil. CKOopoCTb.
CpenHsist CKopoCTb ITPY HEPAaBHOMEPHOM JBUKEHUU. Pacy€r myTH v BpeMEHU IBUKEHUSI.

['paduky 3aBUCHMOCTEH BEIMYHMH, OMHCHIBAIOIIMX JBWXeHHe. OOmmue mnoHATUS 00
OTHOCHUTEJIbHOCTH ABMKeHUs. ClI0)KeHHe CKOPOCTEN I T€Jl, IBHXKYIIMXCS TapaJuIesIbHO.

SIBnenne wmHepuuu. 3aKOH HHepUuHU. B3aumonencTBue Tell KAaK NPUYMHA W3MEHEHUs
CKOPOCTH JABI)KEHHs Teld. Macca Kak Mepa MHEPTHOCTU Teja B IOCTYHATEIbHOM JBH)KEHHUU.
[TnotHOCTH BemiecTBa. CBSI3b IUIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BbEMA BEILIECTBA.
Cwmecu u criaBbl. [ToBepXHOCTHAS 1 TMHENHAS IIOTHOCTD.

Cwia Kak XapakTepucTuka B3aumojencTBus Ten. Cunma ynpyroctd u 3akoH ['yka.
W3mepeHue cuiibl ¢ TOMOLIBIO TMHAMOMETpa. SIBJIeHUE TATOTEHHS U cuila TskecTH. Cuia TshKecTu
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CroxeHue cuil, HapaBiISHHbBIX 110 OJIHOM MPSIMOH.
PaBHognelictByromas cuii. Cunna TpeHus. TpeHue CKONbXKEHUSI U TPEHHUE MOKOsl, BI3KOE TPEHUE.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habumonenne MexaHn4ecKoro IBUKEHUS Tela.

N3mepenne cKopoCTH IPSIMOJIMHEUHOTO JIBUKEHUS.

HaGnronenue siBlieHUs] MHEPLIUU.

Habumonenre n3aMeHeHus: CKOpoCTH MPU B3aUMOJIEHCTBUU TEJl.

CpaBHeHue Macc 1o B3aUMOJIEHCTBUIO TEl.

CroxeHue cuil, HalpaBJIE€HHBIX 110 OJTHOM TIPSIMO.

Jlabopamopuvie padomol u onvimel.

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMXKEHMs (IIapuKa B JKUAKOCTH, MOJENN
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

OmnpeneneHue cpenHeil CKOPOCTH CKOJNbXEHHS Opycka WIM IIapUKa 10 HaKJIOHHOH
IJIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh pacTskeHus (aedopManuu) MNpYKUHBI OT
IIPUJIOKEHHOM CHJIBL.

OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI TPEHHUSI CKOJIbKEHUS OT CHIIbI AaBICHUS U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.

Hasnenne. Cuna nasnenus. CriocoObl YMEHBIICHUS U YBEIMYEHMs JaBieHus. JlaBneHue
ra3a. 3aBUCHUMOCTbH JIaBIIEHUS Tra3a oT 00bEéMa U Temmeparypsl. [lepegaua naBineHus TBEPABIMU
TeJIaMH, )KUJAKOCTAMH U razamu. 3akoH [lackans. [[HeBMaTnyeckre MalvHBbl.

3aBUCHUMOCTh JIaBJIEHUS JKUJIKOCTH OT TJIYOMHBI TOTrpyKeHus. ['uapocraTuueckuit
napanokc. Coobmaromuecst cocyasl. [ uapaBnndeckue MexaHu3Mbl. Vcmonb3oBaHUE BBICOKHX
JIaBJICHUM B COBPEMEHHBIX TEXHOJIOTUSX. Y CTPOMCTBO BOJOIIPOBOAA.

Atmochepa 3emnm u atmocdepHoe naBieHue. [IpuYuHBI CYIIECTBOBAHUS BO3IYLTHOM
o6onoukn 3emnu. Ombir Toppuuennu. M3mepenue aTrmochepHOro naBiieHHs. 3aBUCUMOCTH
aTMOC(EepHOTO JaBJICHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(EpHOTO JTaBICHUS.



JleticTBHE )XKUJIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. YCIoBHE BO3HUKHOBEHHUS BBITAIKUBAIONIEH (apXUMEIOBOM) CHUIIBI,
noarekanue. [1naBanue ten. BosgyxomiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATypBhl.

Ilepenaya naBneHus KUIKOCTBIO U ra3oM.

CooOmarommecs COCyIpl.

I'mapaBanyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOro JaBICHHUS.

Cudon.

3aBHCHMOCTD BBITAIKUBAIONICH CHIIBI OT 00bEMA MOTPYKEHHOW B JKUIKOCTh YaCcTH Tella U
IJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue nuaBaHus TeN: IUIABAHUE UM NMOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEMN TEJa U AKUJKOCTH.

Jlabopamopnwsie pabomot u onvimeol.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOrpyXKEHHOMN B KUAKOCTh YaCcTH
Tena.

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B HKHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, JEHCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT
Macchl Tena.

OMBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKMBAIOIICH CHIIBI, ICUCTBYIONICH HA TEIIO
B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KHIKOCTh YACTH TEJa U OT TUIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAaHHUE JIOAKA U OIpeAelieHHe e€
IPY30I0ABbEMHOCTH.

Pa3nesn 5. PaGoTa m Mo1iHOCTB. JHeprusi.

Mexanuueckas paboTa JIsl CUJI, HaIIPaBJICHHBIX BJIOJIb JIMHHUU NTepeMeleHusl. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pbIYar, BOPOT, OJOK, TMOJKHCIACT, HAKJIOHHAs TIIOCKOCTb,
HO>KHUYHBIA MexaHu3M. MomeHT cuibl. PaBHoBecue priuara. [IpaBuiio MomeHnToB. [IpumMenenue
nmpaBujia paBHOBecHUs pblyara kK OJoKy. «3o1otoe mpaBmwio» wMexaHuku. KIIJ mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY, TEXHUKE, )KUBBIX OPTaHU3Max.

Mexannueckas sHeprusi. Kunernueckasi u noreHuuanbHas sueprus. [Ipespamienue ogqHoro
BH/JIa MEXAHUUECKOM PHEPTUU B IPYroil. 3aKOH COXPaHEHHUS U MPEBPAIICHUS SHEPTHUHU B MEXaHHUKE.

Hemoncmpayuu.

[TpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanue ycnoBuil paBHOBECHUS phluara.

N3mepenne KII/] HakTOHHOM IITOCKOCTH.

N3yuenune mpaBuia peraara Jyisi OJBMKHOTO U HETTOABUKHOTO OJIOKOB.

Omnpenenenne KI1J] moaBmKHOTO U HEMOBUKHOTO OJIOKA.

Omnpenenenne paboOThl CHIIBI YIIPYTOCTH MPH MOABEME TPY30B MPU MOMOIIH TTOJBUKHOTO
OJ0Ka.

N3ydeHune 3aKkoHa COXpaHEHUsI MEXaHUYECKOW SHEPTUH.

8 KJIACC



Pa3nen 6. TenuioBble siBJIeHUS.

OcHOBHBIE [T0JIOKEHMSI MOJIEKYIISIPHO-KUHETUUECKON TEOpUHU CTPOEHNUs BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyJl. OnbIThl, TOATBEPKIAOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro coCcTOsTHUM BenlecTBa. Kpucramiueckue u
amop¢ubie Tena. ['padeH — HOBBIM MaTepuan JJisi HOBBIX TEXHOJOTHH. TEeXHOIOTHH MOTydeHUs
UCKYCCTBEHHBIX aiMa3oB. OOBsICHEHHE CBOMCTB Ta30B, XKHUAKOCTEH M TBEPABIX TNl Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETUUECKOW Teopuu. [IoBepXHOCTHOE HaTsSKEHUE, CMayUMBaHUE,
KalWUISIpHbIE SBJICHUA. TEIIOoBOE€ pacHIMpeHHE U CKaThe. 3aBUCUMOCTh JABJIEHUS raza oOT
00BEMa, TeMIieparypsbl.

Temneparypa. CBs3b TemmepaTypbl CO CpEJHEH KHHETHYECKOM HHEprueil TEeraoBOro
JBUKEHHUS yacTull. TemneparypHble IKaJIbI.

Buytpennss sneprus. CrnocoObl M3MEHEHHs BHYTPEHHEW HHEpruM: TeIJionepenaya u
coBepluieHure padboThl. Byl Teronepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, N3TyuyeHue. Buabl
TEIUIoNEepelauy B IPUPOiE U TeXHUKe. HeoOpaTuMOCTh TEMIOBBIX NPOLIECCOB.

KonnuecTBo TEmnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TermnooOMeH U TEerioBoe
paBHOBecue. 3akoH HpioToHa-PuxmMana. YpaBHeHue TemaoBoro oanaxca.

IInaBneHue U OTBEPACBAHUE KPUCTALNIMYECKUX BEIECTB. Y IEIbHAS TEILIOTA IUIABJICHMUS.
[Tapoo6pa3zoBanue u konaeHcamus. Mcnapenne. Kunenue. Y nenpHas Teninora napooOpa3oBaHus.
3aBUCHUMOCTh TEMIIEpPATypbl KHUIIEHHS OT aTrMOoc(epHOro naBieHHs. HachlleHHbIH U
HEHACBIIIEHHBIN Nap. BaaxxHOCTh BO3ayXa.

OHeprus TomMBa. Y iejbHasi TeMJI0Ta CrOPaHHUS.

[Mpuntuner pabotsl TeroBbix aurareneid. KIIJ[ TemmoBoro nsurartens. TermoBbie
JIBUTATEIH U 3alIUTa OKpyXarouiei cpeibl. TernnoBble NoTepu B TEMIOCETAX.

3aKOH COXpaHEHUs U IPEBPAILCHUS SHEPTUU B MEXaHUYECKUX U TEIIOBBIX MpOIleccax.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

HaGmronenue nuddysuu.

HabGmionenue sBICHWI MOBEPXHOCTHOTO HATSDKEHHWS, CMAuUMBAaHUA W KaMMJUISIPHBIX
SIBJICHUU.

Habmroienue TemnnoBoro pacimupeHus Ted.

V3MmeHeHre naBlieHus Ta3a Mpu H3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3MepeHus TeMiepaTypsl.

Buasl Terionepenayn.

OxJaxieHue Ipyu COBEPIICHUH paOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HaOmronenne Kuneuns.

Habmroienue nocTostHCTBa TeMIEpaTyphl MPU TUIaBIEHUH.

Mojenu TEIUIOBbIX ABUTATENEN.

Jlabopamopuvie pabomsl u onvimel.

OnpIThI 1O OOHAPYKEHUIO NEUCTBHUS CHII MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OnBITHI 110 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

WN3mepenne Temneparypsl MpU TOMOIIM SKMJKOCTHOIO TEpMOMETpa M JaTduKa
TEMIIEpaTyphI.

OnbIThI 1O HAOIIOEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.



Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHILIA.

HccnenoBanue 3aBUCMMOCTY JaBJIEHUS BO3yXa OT €r0 00bEMa U TEMIIEPATYPHI.

[IpoBepka ruUMoOTE3bl JIMHEMHOW 3aBUCUMOCTH JUIMHBI ~ CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

HaOnronenne m3MeHeHMsT BHYTPEHHEW SHEpruM Teja B pe3ysbTaTe TeIIonepenadyd U
paboOThI BHEUTHUX CHIL

HccnenoBanue sSBJICHUS TEINIOOOMEHA MPH CMEIIMBAHUH XOJIOTHON M TOpsiueii BOBI.

OnpezneneHyue KOJIMYECTBA TEIJIOTHI, MOTYYEHHOTO BOIOM MPH TEINIOOOMEHE C HarpeThiM
METAJTIMYECKUM LIUIUHIPOM.

Omnpenenenne MOIHOCTH TEIUIOBBIX NTOTEph (3akoH HproToHa-Puxmana).

Omnpenenenue yeiabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BJIAXKHOCTU BO3yXa.

Onpenenenue yneinbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onexrpusanus Tei. J{Ba poja 3IeKTpUUYECKUX 3apsAa0B. BzanMozaelicTBre 3apsKEHHBIX TEIL.
3axoH Kynona.

Onexkrpuueckoe nose. HanpsxénHocTs 3nexkTpuueckoro nois. [IpuHuun cynepnozunuu
AIIEKTPUYECKHUX I0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu a5eKTpUYECKUX 3apsioB. ODJIEMEHTAPHBIM 3JeKTpuueckui 3apsan. CrpoeHue
atoMa. [IpoBOJHUKH, IUANEKTPUKH U TOJIYIPOBOJHUKH. 3aKOH COXPAHEHHS D3JIEKTPUYECKOTO
3apsaa.

ONEeKTpUYEeCKU TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUECKOro TOKa (TElIoBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUYECKUH TOK B METAJUIAX, JKUJKOCTSX U ra3ax.

Onekrpuueckas 1enb. Cuia Toka. DJIeKTpUUYEeCKoe HapsbkeHne. AMIEpMETP U BOJIBTMETP
B IIEN1 TOCTOSTHHOTO ToKa. COMpOTHBIIEHNE MMPOBOJHUKA. Y IEIIbHOE COMPOTUBIIEHHE BEIIECTBA.
3akon Oma Juig yuyacTka nend. IlociaenoBaTenbHoOe U mapajuieNbHOE COEAUHEHNE IIPOBOIHUKOB.
SJIC B nenu noctossHHOro Toka. 3akoH Oma s monHoW uenu. [Ipasuna Kupxroga. Pacuér
MIPOCTHIX JIEKTPUYECKUX Leneld. HenmHennple 2J1eMEeHTHI.

PaboTa 1 MOIIHOCTH A5eKTpuyeckoro Toka. 3akoH Jlxoynsa-Jlenua. DiekTpudeckue Henu u
NOTPEeOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I )KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHoe mose
ANEKTpUYECKOro Toka. OnbIT Ammnepa. [IpuMeHeHHe 3JIeKTpOMarHuToB B TeXHHKE. JleicTBue
MarHMTHOTO IOJISI Ha NPOBOAHMK ¢ TOKOM. Cuia Amrepa M OIpenerceHue €€ HalpaBlICHUS.
ONEeKTpOoABUTaTENb IOCTOSHHOTO TOKa. MCHoibp30BaHME SIIEKTPOABHUIATENIed B TEXHUYECKHX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuu. [IpaBuno  JleHma.
OnextporeHeparop. CrocoObl MOMyYEHHs] 3JNEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX MCTOYHHMKAX SHEPIUU. DKOJIOTHYECKHE MPOOIeMBbl HEpPreTHKU. TOIUMBHBIE
9JIEMEHTHI U AIEKTPOMOOHIIH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.

JIBa posa NeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.

Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIA.



DIEeKTPOCTaTUIECKAsT HHIYKIIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.

MopennpoBaHie CHIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS C TOMOIIBIO OYMaXKHBIX CYJITAHOB.

[TpOBOAHMKY U TUDIIEKTPUKH.

M cTOYHUKH IOCTOSTHHOTO TOKA.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"a30BbIii pazps.

H3mepeHue cuibl TOKa aMIIEpMETPOM.

W3MepeHne 3JeKTpUUECKOT0 HapsKEHUS! BOJIBTMETPOM.

Peocrar n marasus conpoTHBIEHUH.

B3aumoneicTBie NOCTOSHHBIX MarHUTOB.

MonenupoBaHre HEBO3MOXKHOCTH Pa3/IeICHMs IOJIFOCOB MAarHUTA.

MonennpoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB.

OmneiT OpcTena.

MarsauTtHoe 1ose Toka. JJIEeKTPOMArHur.

JleiicTBre MarHUTHOTO OJISL HA IIPOBOJIHUK C TOKOM.

DNEeKTPOABUTaTEIb OCTOSIHHOTO TOKA.

OnbiTel Dapagnes.

DIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

OnpIThI 1O HAOIIOAEHUIO 3JIEKTPU3ALIMU TeJl IPU CONMPUKOCHOBEHUH U UHAYKLIHEH.

Hccnenoanue 1eHCTBUS 3JIEKTPUUECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKU.

COopka 1 UCIBITaHUE HIIEKTPUYECKOH 1IeTH MOCTOSHHOIO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAOIIETO YEPE3 PE3UCTOP, OT HAIPSIKEHUS
Ha Pe3MCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTUBIIEHUS MPOBOJIHUKA
OT €ro JUINHBI, IIJIOLIaIA OTIEPEYHOT0 CEUEHUS U MaTepHaa.

Omnpenenenne yenbHOro CONPOTUBIIEHUS IPOBOIHUKA.

[TpoBepka mpaBuiia CIOKEHUS HANpPSHKEHUH NMPU MOCIEA0BATEIbHOM COEIMHEHUU JBYX
PE3UCTOPOB.

ITpoBepka npaBuiia AJ1sl CUIIBI TOKA MIPH MAPAJIIEIBHOM COEMHEHUH PE3UCTOPOB.

Omnpenenenne D/]C 1 BHyTpEHHETO COIPOTUBIIEHUS HCTOYHHKA TOKA.

[Tposepka npasun Kupxroda.

IIpoBepka BbIoOMHEHHS 3aKk0HAa OMa JUIsl TOJTHOM LENH.

N3y4eHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEIMHENHBIX 2JIEMEHTOB (JIaMITbl HAKaJIMBaHUS
WJIM MTOJIYTIPOBOXHUKOBOTO IHOAA).

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UYIIETO YepPe3 PE3UCTOP.

Omnpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBaHnre MarHUTHOIO B3aUMOZAEUCTBHSI IOCTOSIHHBIX MarHUTOB.

N3yueHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB IPU UX OObEMHEHUH U PA3/IEICHUN.

HccnenoBanue JeNCTBUS SJIEKTPUUIECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aMMOJEHCTBHS KaTyIIKH C TOKOM U
MarHuTa OT CWJIbl U HaIlpaBJICHHUs TOKA B KATYIIKE M OT HaJWuus (OTCYTCTBHS) CEpJACYHMKA B
KaTyILKeE.



N3yuenue aeicTBUS MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KoncTpyrnpoBanue u u3ydeHre paboThl AIEKTPOIBUTATEINS.

N3mepenne KIIJ[ anekTpoaBUraTebHONM yCTaHOBKHU.

OnbITl MO HKCCIAEAOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM WHIAYKUUU: HCCIEJOBAaHUE
VM3MEHEHUH 3HAYEHUs U HaIllpaBJIEHUS MHAYKIMOHHOTO TOKa.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe aBUMXKeHHE. MarepuaibHas Touka. CrocoObl OMUCAHUS MEXaHUYECKOTO
JBWDKEHUS: TaONMuyHBIN, Tpaduueckuii, ananmutHueckuii. Cucrema orcuyéra. OTHOCHTEIBHOCTD
MEXaHUYECKOTO JBUKEHUS.

BekTopHble BENWYMHBI, ONEpaluyd C BEKTOpPaMH, HPOEKIUH BeKkTopa. Pammyc-BekTop
MAaTEepUAIbHON TOYKH, NIEPEMEIICHUE HA TJIOCKOCTU. PaBHOMEpHOE MPSMOJIUHENHOE JIBUKEHHUE.
HepaBnomepnoe mnpsimosiuHeiHoe Bk eHue. CpelnHssi ¥ MTHOBEHHash CKOpPOCTh Teja MpH
HEPaBHOMEPHOM JIBH>KEHHH.

VYckopenue. PaBHOyCKOpEeHHOE MPSMOJIMHEHHOE [BIXKEHUE. YCKOpEHUE CBOOOIHOIO
naneHus. Onertel [Nanumnest.

['paduueckast uaTEpIIpETAII YCKOPEHUS, CKOPOCTU, TIPONUJECHHOTO IYyTH U TIEPEMEIICHUS
JUTSL IPSIMOJIMHEWHOTO IBUYKEHUS.

JIBukeHue Tena, OpOIIEHHOTO MO YITIOM K TOPU30HTY.

JIBrm>keHre 1o OKpYKHOCTHU. JIMHEHHAsi CKOPOCTh, YIII0Basi CKOPOCTh, MEPUOJ U YACTOTa
oOpaleHusi mMpu PaBHOMEPHOM JIBIDKEHHHM IO OKPYKHOCTH. CKOpPOCTh W YCKOpPEHHE TMpH
JBUKEHUHU 110 OKPYKHOCTH.

Bekrop cunel. PaBHOelcTBYI0IIAs cuia.

IlepBebiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herortona. IIpuHnmn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujla TPEHUS CKOJIbKEHHS, CHJIa TPEHHS
MoKosi, Ipyrue Buasl Tperus. Koaddument tpenus.

JIBH>KeHUE TeJl 10 OKPY>KHOCTH MO, IEMCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymim u noabéMHas cuiia Kpbiia. COBpEMEHHBIE JIETaTeNIbHBIC alnaparhbl, Cyaa
Ha TIOJIBOAHBIX KPBUIbSIX, aHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISAX. JIBMKeHHME Mmoe3na Ha
MarHUTHOM MOJYLIKE.

Cwita TSHKECTH M 3aKOH BCEMHUPHOTO TATOTCHUS. JIBHKEHUE TENl BOKPYT TPABUTAIMOHHOTO
neHTpa (B ToMm umciie tianet Bokpyr Conaia). [lepas kocmudeckas ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MaTepuanbHON TOUkH. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3menenwe wummynbca. MMmynbc cuibl. YOpyroe H HEYNpyroe
B3aUMO/ICCTBUE. 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbca. PeakTUBHOE TBUIKEHHUE.

Mexannueckas pabota U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctH, TpeHusi. Cs3b
SHepruu U paboTel. [loTeHIManbHas 3HepPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHmanpHas sHeprus cxatoil npyxuHbl. Kunernueckas sueprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH U3MEHEHHS U COXPAHEHUSI MEXaHUYECKON SHEpruu.

Hemoncmpayuu.

Habmoienue MexaHn4eckoro JBUKEHHS Tela OTHOCUTEIBHO Pa3HbIX TE OTCUETA.



CpaBHeHuE MyTe U TPACKTOPUH IBUKEHUS OJHOTO U TOT'O YK€ TeJIa OTHOCUTEIBHO Pa3HbIX
TEeJ OTCYETA.

W3mepeHune cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKECHHUS.

HaOnronenue nBuXeHUs Tea 1o OKpyKHOCTH.

HabumroneHne MexaHn4ecKkux sIBJICHUM, IPOUCXOASIIUX B cUcTeMe oTcuéTa «Tenexkay npu
e paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTEIIbHO KaOMHETa (PU3UKH.

HaOnronenue paBHOBecHsl TeJl, CBOOOJHOrO IMajJ€HUs, KOJIeOAaHUS MasTHUKA B
MHEPLHAIbHBIX CUCTEMaX KaK IOATBEPKACHUE IPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHHS TeJla OT €r0 MacChl U JIEUCTBYIOIIEH HA HETO CUJIBI.

Habumronenne paBeHcTBa CUJl IPU B3aUMOIEUCTBUH TEJL.

M3meHeHune Beca Tesa IpU yCKOPEHHOM JBUKCHUU.

Ilepenavya nMiysibca Ipyu B3aUMOJEHCTBUH TEIL.

[TpeoOpa3zoBanus SHEPTUM NIPU B3AUMOACHCTBUU TEJL.

CoxpaHeHue UMITyJIbCa TP a0COFOTHO HEYIPYTOM B3aMMOACHCTBHH.

CoxpaHeHue UMITyJIbca IPU YIPYTOM B3aUMOACHCTBUH.

HaGnroneHue peakTUBHOTO IBUXKEHUS.

CoxpaHeHue 3Hepruu npyu cBOOOIHOM MaJAECHUU.

CoxpaHeHue 3Hepruu npu ABUKEHUU Tea MO JeHCTBUEM IIPYKUHBI.

Jlabopamopnwvie pabomot u onvimeul.

KoHcTpyrpoBanue Tpakrta JJis pa3roHa U JAJbHEHIIEro paBHOMEPHOIO JBUKEHUS IIapUKa
VTN TEJIEKKHU.

Omnpenenenne cpenHeldl CKOPOCTH CKOJIbKEHHUS Opycka WM JBWKEHMS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue yCKOpEHHUs Telna IIPpU PABHOYCKOPEHHOM JIBJKEHUM II0 HAKJIOHHOMW
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIBU)KEHUH 0e€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runmoTe3bl: €Cliy MpU PaBHOYCKOPEHHOM JBHKEHMH 0€3 HayaJbHOM CKOPOCTH
IyTU OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO BpEMEHa OJMHAKOBBI.

HccnenoBanue qBUXKEHUS Teja, OPOIIEHHOTO TIOJ] YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMaJIbHOTO JaBJICHHUS.

Onpenenenne k03P PUIIMEHTA TPEHUS CKOIBKEHHS.

Ornpenenenne )KECTKOCTH MPYKHUHBI.

HccenenoBanue 3aBUCMMOCTH CHJIBI YIIPYTOCTH, BO3HHUKAIOIIEW B INPYKHHE, OT CTEIEHHU
neGopMaluy NpyKHUHBI.

Onpenenenne paboOThl CUJIBI  TPEHUS TP PABHOMEPHOM JIBUKEHHU Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenne pabOThl CHUJIBI YOPYTOCTH HpU MOABEME TIpy3a C HCIOJIb30BAHUEM
HETOABMKHOTO U TOABHKHOTO OJIOKOB.

Pa3nen 9. Mexanndeckue Koy1e0aHUs M BOJIHBI.

KonebGarenbHoe nBwkeHrne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOAaHWIA: TEpUO, YacToTa,
ammuTyaa. 'apMoHnueckue koneOanus. 3aryxaronye kosnebanus. BelHyKIeHHbIe KoeOaHuUs.
Pe3onanc.

MareMaTHuecKuil U NPYXKUHHBIM MasTHUKU. [IpeBparienne sHepruu npu KojedaTeaIbHOM
JBUKCHHH.



Mexannueckne BosHbL. [IpogonbHble M monepedHble BOJHBI. CBONCTBA MEXaHUYECKUX
BOJH: uWHTepdepeHIMs U audpakuus. JauMHAa BOJHBI M CKOPOCTh €€ paclpOCTpaHECHHUS.
MexaHn4yeckue BOJIHBI B TBEPIOM TeEIIE, CEHCMUUYECKUE BOJIHBI.

3ByK. PacnpocTpanenue u otpakeHue 3ByKa. ' pOMKOCTb 3ByKa 1 BbICOTA TOHA. Pe3oHaHC B
akyctuke. MHdpa3sByk u ynpTpa3Byk. lcnonb3oBaHHe yIbTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHUSIX.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaburoneHne BbIHYX/I€HHBIX KOJ€0aHUI U pe30HaHCa.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENHN).

Habmonenue unrepdepeHnny u AMQpakivuy BOJIH HA TTOBEPXHOCTH BOJIBI.

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopnwsie padbomot u onvimol.

Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTHYecKOro MasTHHKA.

Omnpenenenue 4acTOThl U Meproia KoneOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH ITEPHO/Ia KOJICOAHUH rpy3a Ha HUTH OT JJIMHBI HATH.

HccnenoBanue 3aBUCMIMOCTH NIEpHO/1a KoJIeOaH i IPY>KHHHOTO MasgTHUKA OT MacChl rpy3a.

[TpoBepka HE3aBUCUMOCTHU Teproia KoyiebaHuii rpy3a, MOJABEIICHHOTO K JIEHTE, OT MacChl
rpysa.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh NIEpro/ia KojeOaHuM NpyKMHHOTO MasiTHUKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaI€HUS.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.

ONEeKTpOMarHUTHOE TMoJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana 31eKkTpoMarHuTHbIX BOJH. Mcrionb30BaHUEe 3J€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
cBsa3u. Paguonokanus. KocMuueckas cBsi3b.

OnexkTpoMarHuTHas mnpupoaa csBera. CkopocTh cBeTa. BoiHOBBIE CBOICTBa CBeTa:
uHTepdepeHus 1 TudpaKus.

Hemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

Wutepdepenus u audpaxius cBeta.

Jlabopamopnwvie padbomot u onvimel.

W3ydeHne cBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

[TpoBeneHue ONBITOB MO HAOIIOACHUIO UHTEPHEPEHIINU U TU(PAKIIMU CBETA.

Pa3znen 11. CBeToBLI€e IBJICHNUS.

JlydeBasg Mozenp cBeTa M reoMmerpuueckas ontuka. Mcrounuku cera. [IpsamonnnHeiHoe
pacnpocTtpaHenue ceeta. 3armeHus Connua u JIynel. Otpaxkenue cBeta. [Lnockoe 3epkaiio. 3akoH
oTpakeHus ceeta. [loctpoenue nzobpaxxeHui, choOpMUPOBAHHBIX 3E€PKATIOM.

IIpenomnenue cBeta. 3akoH mpenomieHus cBera. llomHoe oTpaxeHue cBera.
Hcrnionb30BaHKE MOTHOTO OTPAXKEHHS B ONTHYECKUX CBETOBOJIAX, ONITOBOJIOKOHHAS! CBSI3b.

Jlunza, xonm nyuedr B numH3ze. Dopmyna TOHKOW nuH3BL IlocTpoeHne H300paKeHUH,
c(OPMHPOBAHHBIX TOHKOH JMH30M. OnTHueckas cucreMa Qoroamnmnapara, MHKPOCKONA U
Teneckona. I'na3, kak onTuueckas cuctema. bin3opykocTs U 1aabHO30PKOCTb.



Paznoxenue 6emnoro cera B criekTp. OnbITel HetoToHA. Cl10’KEHHE CTIEKTPATbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpsimonuHEIHOE PaCcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenue n300pakeHUH B TNIOCKOM 3€pKalie.

IIpenomuenue ceera.

ONTUYECKUN CBETOBO/I.

Xon JIydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

Mogenn ria3sa.

Pasnoxenue 6enoro cBera B CIEKTP.

[Tosryuenue 6en0ro cBeTa NpH CIOKEHUU CBETA Pa3HBIX L[BETOB.

Jlabopamopnwsie pabomot u onvimeol.

HccnenoBanne 3aBUCUMOCTH yIJIa OTPaKEHHsI CBETOBOTO JIyda OT yIJia IaJeHusl.

N3ydeHue cBOMCTB U300pakeHUs B IUIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMJIEHHMSI OT yIJia MaJIeHUs CBETOBOTO Jyda Ha
IPaHULIE «BO3YX—CTEKIJION.

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GHOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLEH JINH3HI.

OnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITHI IO BOCHPUATHIO LIBETA IPEIMETOB IPH UX HAOIIOIEHUH Yepe3 IBETOBbIE (DUIBTPHI.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyxnonnas wmopgens atoMmHoro szapa. HMsoronsl. PaanoaktuBHble mnpeBpameHus. llepuon
noJypacrnaaa aToMHbIX sifep. JleHcTBHE palMOAaKTUBHBIX H3JIyYEHHH HA JKUBBIE OpPraHU3MBI.
3anmTa OT paMOAKTUBHOTO U3Ty4YCHHUS.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOIO YHUCE. DHEPIHUs CBA3H
aTOMHBIX si7ep. CBs3b Macchl M dHepruu. Peakiuu cuHTe3a u fenenusd saaep. Microunuku sneprun
Connua u 3B€34. SnepHas sHepreTuka. JKOJIOrHuecKre IpoosIeMbl sIEpHON IHEPTeTUKH.

Hemoncmpayuu.

CreKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrieKTphl pa3aMYHbIX I'a30B.

CnekTp Bojopoaa.

Habmroienue TpexkoB B kamepe Bunbcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYyUESHUH.

Peructpanus nznydeHus: NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopnwvie padbomot u onvimol.

HaOnroneHune criIonHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITyYECHHUS.

HccnenoBaHne TPEKOB: W3MEPEHHE DSHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (1O
dororpadusm).

N3mepeHue painoakTUBHOTO (hoHa.



IHoBTOPHUTEIBbHO-00001IAKOIIUI MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINI MOIYITh TPEIHA3HAYCH JUISI CACTEMATHU3AIMH U 0000IIeHNs
IPEIMETHOTO COJICPYKAHUS U OTbITA ACATEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUHU BCETO Kypca
¢busuku yriayOnEHHOTO YPOBHS, a TaKkKe JJis MOJATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY
9K3aMeHy 1o (usuke.

B mporuiecce u3ydeHus JaHHOTO MOIYJISI pEIM3YIOTCS M TIOIYYaloT JallbHEHIIee pa3BUTHE
yueOHble JeHCTBUSA, OOECIEeUMBAIONINE JIOCTHKCHHUE TIPEAMETHBIX U  MeETanpeaMEeTHBIX
pe3ynbTaToB O0yuyeHus, (OpPMUPOBAHHE €CTECTBEHHO-HAYYHOW TPaMOTHOCTHU: OOBSICHEHHE U
OIMCaHUE SIBJICHUN Ha OCHOBE MIPUMEHEHHUs (PU3NUYECKUX 3HAHUM, HCCIIe0BaTEIbCKUE ICHCTBH
(BBLABIDKEHHE THIIOTE3, IOCTAHOBKA IEJIM M TUIAHUPOBAHHE MCCIEIOBAHMS, aHAJIU3 JaHHBIX U
[I0JIy4Y€HUE BBIBOJIOB).

[IpenmourutenbHOl (HOpPMON OCBOCHHS MOJIYJsSl SBIAETCA MPAKTUKyM, IporpaMmma
KOTOPOTO BKJIFOYAET:

pelIeHue 3a/1a4, OTHOCSIIUXCS K pa3IMYHBIM pa3/ieiaM U TeMaM Kypca (GU3HUKH, B TOM YHCIIe
3a[a4, HHTErPUPYIOIIUX COJEPKAHNUE PA3HBIX PA3/IEIIOB;

BBITNIOJTHEHHE 1a00paTOPHBIX pabOT M OMBITOB (BKIItOUAsi pabOTHI U OIBITH U3 MEpPEUHEen K
pazzenaM Kypca) B YCJIOBHUSX CaMOCTOSTEIBHOIO IUIAHUPOBAHUS MPOBEACHUS HCCIEAOBaHUSA,
BbIOOpa 1 000CHOBaHMS METOA U3MEPEHUS BEIMYMH, COOPKH IKCTIEPUMEHTAIBHOW YCTaHOBKH;

BBITIOJIHEHHE MTPOOJIEMHBIX 33JaHUH MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa (3a1aHus 1Mo
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH ), B TOM YHCII€ 3aJJaHUI ¢ MEXIPEIMETHBIM COJIEP>KaHUEM;

paboTy HaJq TPYNNOBBIMH WJIM WHIUBUIYaJbHBIMA TPOEKTAMH, CBSI3aHHBIMU C
coJiepykaHueM Kypca QU3HKH.

N3yueHre MOBTOPUTEIEHO-0000IIAIOIIEr0 MOMYISI MOKET 3aKaHUMBATHCS MPOBEICHUEM
JIMarHOCTUYECKOM paboThl 3a Kypc (QU3UKU YriayOJE€HHOrO YpOBHS, BKJIIOYAIOLIEH 3aaHus
pPasHOrO YPOBHS CJIOKHOCTU. Pe3ynbTaThl BBINOJIHEHUS JAMArHOCTHYECKOM paboThl MOTYT
MIOKa3bIBaTh CTETIEHh TOTOBHOCTH OOYYAIOMIMXCSI K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY T10
¢u3uke, a TaKKe CBUACTENBCTBOBATH O JOCTUTHYTOM YpPOBHE €CTECTBEHHO-HAYYHOUH
IPaMOTHOCTH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUMA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHMsI HANpaBiIeHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y
oOyuJaromerocst 0yayT c(hOpMHUPOBAHBI CIICAYIONINE THYHOCTHBIE PE3YJIbTAThHI B YACTH:
e ])nampuomuueckozo eocnumanusa:

MPOSIBIICHUE WHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pr3mveckoi
HaYyKH;

[IEHHOCTHOE OTHOIIEHHUE K IOCTH)KEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;
®  2)2parxcoanckozo u 0yxo8HO-HPAGCHEEHHO20 60CNUMAHUSL'

TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOLIECTBEHHO 3HAYMMBIX U STUYECKUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMECHEHUEM JTOCTHKCHHUI (DU3HKWY;

OCO3HAHHE BAKHOCTH MOPAIbHO-3THYECKUX MPUHITUIIOB B JICATSIEHOCTH YIEHOTO;
® 3)Icmemuuecko2o 60CHUMAHUA:

BOCTIPUATHE ICTETUYCCKUX KAYeCTB (PU3UUYCCKONW HAyKH: €€ TapMOHUYHOTO MOCTPOCHHSI,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4)yennocmu HayuHo20 NO3HAHUA:

OCO3HaHHE IEHHOCTU (PU3MYECKONW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHs MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHI, BAYKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

OpHEHTAIUSI B JICATEIHHOCTH HA COBPEMCHHYIO CHUCTEMY HAy4YHBIX NPEJCTABICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/IBI;

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEpPECa K UCCIIeI0BATEIbCKON AeSITENEHOCTH;
®  5)dhopmuposanusa Kyibmypul 300p06ba U IMOYUOHATLHO20 O1A20NOAYYUA:

OCO3HaHHE IEHHOCTH O6e30MacHoro o0pas3a *KH3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
B2XHOCTH TIPABHJI OE30MACHOTO TOBEICHUS HA TPAHCIIOPTE, Ha JIOPOTax, C AJICKTPHUECKUM U
TEIIOBBIM 000PY/IOBAaHUEM B JIOMAIITHUX YCIIOBHUSX;

c(hOpMUPOBAHHOCTH HaBbIKa pehIeKCUH, MPU3HAHUE CBOETO MPpaBa Ha OLTUOKY M TAKOTO JKe
mpaBa y APyroro 4eioBeKa;
® 6)mpyooeozo éocnumanus:

AKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a/ad (B paMKax CEMbH, 00pa30BaTeIbHOU
OpTaHM3aIH, TOPOJIa, Kpas) TSXHOJIOTHYECKON M COIMATLHOW HAIPABICHHOCTH, TPEOYIOIINX B
TOM YHUCIIC U QPU3HUYSCKUX 3HAHH;,

HMHTEpEC K MPAKTHIECKOMY U3YUEHHIO PO ecCcHil, CBI3aHHBIX ¢ (PU3UKOM;
®  7)IK0102UYECKO20 60CRUMAHUA:

OpUEHTAIlMsl Ha TpUMEHEHHWEe (U3NYECKUX 3HAHUU IS pelIeHus 3agad B o0yacTu
OKpYXKAroIIeH CpeJbl, TUTAHUPOBAHUS MOCTYMKOB U OIEHKH WX BO3MOXHBIX IMMOCIEICTBUHN IS
OKpYKaloIle Cpeibl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTel UX pellieHus;
® 8)adanmayuu K USMEHANOUWUMCA YCAOBUAM COUUATLHOU U NPUPOOHOIL CPEObL:

NOTPEOHOCT, BO B3aUMOJECHCTBUU MpPU BBHINOJIHEHUH HWCCIEIOBAHUM M MPOEKTOB
(bU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTHUX;



MOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHUYCCKYIO JCATSIbHOCTD;

NOTPEOHOCTh B (JOPMUPOBAHUYU HOBBIX 3HAHWU, YMEHUH (POPMYTUPOBATH MU, TIOHSTHS,
TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHHUSIX;

OCO3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00JIaCTH (DU3HKH;

IUTAHUPOBAHKME CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NICCKUX 3HAHU;

CTpEeMJICHHE aHAJTM3UPOBATh U BBISBISATH B3AaMMOCBS3HU IIPUPOJIBI, OOIIECTBA M IKOHOMUKH,
B TOM YHCIIE C HCIIOIh30BaHUEM (PU3NICCKUX 3HAHU;

OIICHKA CBOMX JCHCTBUH C y4ETOM BIIMSHHS HAa OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX
ri100aJIbHBIX ITOCIEACTBHIA.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocss OyayT cGhOpPMHpPOBAHBI MeTanpeaMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCcalbHbIe yueOHbIE NCUCTBUSA, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE T1eHCTBUS.

IMo3naBaTe/bHbIe YHUBepPCAIbHbIE yueOHbIe AeiicTBUS
Ba3oBble 1oruveckue aeicTBUA:

BBISBIIATh M XapaKTepU30BaTh CYLIECTBEHHBbIE IPU3HAKM OOBEKTOB  (SABICHMIA),
KJIaccu(puIUpoBaTh UX;

BBISIBJISITH 3aKOHOMEPHOCTU M NPOTHUBOpPEUMs] B paccMaTpUBAaEeMbIX (pakTax, JaHHBIX U
Ha6J'IIOI[€HI/I$[X, OTHOCAIIIUXCA K (1)I/IBI/I‘~ICCKI/IM SIBJICHUAM,

BBISBJIATh IPUYMHHO-CJIECJICTBEHHbIE CBSI3M NPU H3Y4YE€HUM (U3MYECKUX SBICHUH U
IPOIIECCOB, JIeNaTh BHIBOJIBI C MCIIOJIb30BAaHUEM JETYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOUEHUH,
BbIABUI'aTh THUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘~ICCKI/IX BCJIMYHH,

CaMOCTOSITENIbHO BBIOMpPATh CIoco0 pemieHus yd4eOHoW (usmueckoi 3agaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOP Haubosee MOAXOSAIIEro ¢ y4ETOM CaMOCTOSTENbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTesbcKue AeiiCTBUS:

HCTIOJIF30BaTh BOIIPOCHI KaK MCCIIEOBATEILCKUI HHCTPYMEHT ITO3HAHWS,

IPOBOJUTH 0 CaMOCTOATEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIA (PU3UUECKUI
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;

OLICHMBAaTh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpPMALMIO, TMOJYYCHHYIO B XOJ€
UCCIIEIOBAaHHS WITH DKCTICPUMEHTA,;

CaMOCTOSTENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

IIPOTHO3UPOBATh BO3MOXKHOE JTIbHEHIIee pa3BUTHE (DPU3MUECKUX TMPOIECCOB, a TaKKe
BBIZIBUT'aTh NPCAINIOIOXKCHUS 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATHh pPa3IMYHbe METObl, MHCTPYMEHTHl M 3alpochl MpHU TOUCKE M OTOOpe
WH(OpMAIIUY WK TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM PU3NIeCKOr 3a/1auu;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh HHPOPMALHUIO PA3IUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

OLICHUBATh HAJEKHOCTh MH(POPMALMU IO KPUTEPHSIM, MPEIOKEHHBIM YYUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENIBHO;



CaMOCTOSITEIbHO BBIOMpaTh ONTUMAJIbHYIO (opMy TpeAcTaBiIeHUS WHPOpMAUU U
WUTIOCTPUPOBATH pellacMble 3a7aud HECIIOKHBIMU CXEMaMH, JharpaMMaMi, WHOU Tpadukoi u
X KOMOMHAIUSMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0JI¢ 00CYXJIeHUsI yueOHOr0 MaTepHualia, pe3yIbTaToB JaOOPATOPHBIX paOdOT U MPOCKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCY)KIaeMOW TeMbl U BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HA
pelleHure 3a7auu U NoAepKaHue 01aroxenareaIbHOCTH OOLIEHHUS;

COTIOCTABJISITh CBOU CYX/ICHHUS C CYKACHUSIMU APYTUX YYACTHUKOB AHaliora, 0OHapyKUBATh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

MyOJIMYHO MPEICTABIATh PE3YJIbTAThl BEITOTHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMUSI, IPOEKTA);

MOHMMATh M UCIOJh30BaTh MPEHMYIICCTBA KOMAHJHONH W MHIUBUAYATbHOU paOOTHI TIpU
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

NPUHUMATh L€ COBMECTHOM JESTENbHOCTH, OPraHU30BbIBaTh JACWCTBUSA MO €&
JOCTHKEHUIO: paclpeleNisiTh PO, 00CYKIaTh MPOLIECCHl U PE3YJIbTaThl COBMECTHOM paboThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEIL;

BBITIOJIHSITH CBOIO YacTh pabOThI, JOCTUTash KAauyeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUN MPOAYKT MO KPUTEPUSAM, CAMOCTOSTEIHHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aHMOICHCTBHS.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusanus:

BBISIBIISITH TPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSX, TPEOYIOMINX UIsl pEIICHUS
(bu3nyecKuX 3HaAHMI;

OPUEHTHUPOBAThCSI B Pa3IMYHBIX MOJAXOAAX MPUHATUS peleHUH (MHIUBUAYaJIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATHE PEIIEHUH IpyTIoi);

CaMOCTOSITENIbHO COCTABIJIATh QITOPUTM peUIeHHUs (QU3MYEecKOW 3ajauyd WM IUIaH
UCCIIEIOBaHUSI €  Y4€TOM HMEIOLIUXCS PECYpcOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeAaracMble BApUaHThI pEeIICHUI;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeiaraTh IiaH e€ H3MEeHEHHUS,

OOBSICHATh MPUYMHBI JTOCTUKEHHUS (HETOCTH)KEHUS) PEe3yJbTaTOB JEATEIILHOCTH, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBHI B JCATEIBHOCTH (B TOM YHCIE B XOJ BBITIOJHEHUS (DU3UIECKOTO
HCCJIEIOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBLCTB, W3MEHMBILUXCS CUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LU U YCIOBHSIM.

CTaBUTb ce0s1 Ha MECTO APYrOro YEI0BEKa B XOJI€ CIIOpa WM AUCKYCCUU Ha HAYYHYIO TEMY,
IOHUMAaTh MOTHUBBI, HAMEPEHMUSI U JIOTUKY JIPYTOro.

IPU3HABaTh CBOE MPABO Ha OIIMOKY MPH PELICHUU (PU3MUECKUX 3a/1a4 WK B YTBEPKICHUAX
Ha Hay4YHbIE TEMBI U TaKOE K€ MPaBO IPYToro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xoHmy oOyueHust ¢ 7 Knacce npenMeTHBIE Pe3yabTaThl HA YIIyOJIEHHOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOLIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATUA: (PU3NYECKHE U XUMHUECKUE SBJICHUsI, HAOII0I€HUE, IKCIIEPUMEHT,
MOJIeIIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOe JBUKEHUE (PaBHOMEpHOE,
HEpaBHOMEPHOE, NPAMOJIMHEHHOE), TpaeKTOpus, paBHOJACHCTBYyIOmas cui, Aedopmarus
(ynpyras, 1miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

YBEpEHHO pa3nuyaTh sBieHUs (IudQy3us, TEMIOBOE ABWKEHHE YaCTHUI] BEIIECTBA,
PaBHOMEpPHOE JIBUJKEHUE, HEPAaBHOMEPHOE JBI)KEHUE, HHEpLHUs, B3aUMOJEHCTBHE TeJ,
paBHOBecHE TBEPABIX TeJl C 3aKPEIIEHHOH OChbIO BpalIeHHUs, Nepegada JaBiIeHUs TBEPIBIMU
TeJIaMH, JKUIKOCTAMH M Ta3aMu, aTMOocepHOe [aBlIeHUE; IUIaBaHUE TeJ, MpPEeBpaLICHUs
MEXaHUYECKON 3HEpPruM) IO OINHUCAHUIO HX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh IPOSIBIECHUE N3YUYEHHBIX (PU3NYECKUX SIBIICHUI B OKpY’KaloIleM MHUpE (B TOM
yucie pU3nUecKue IBIEHUS B IPUPO/IE: IPUMEPHI IBMXKEHUS C PA3IMUHBIMU CKOPOCTSMU B )KUBOU
Y HE)KUBOU NPUPOJE, AEUCTBUE CUII TSKECTU, TPEHUS, YIPYTOCTH B IPUPOJIE U TEXHUKE, BIUSIHNE
aTMOC(EepHOTro TaBJICHUS Ha KUBOW OpraHM3M, IUIaBaHUE PbIO, pblUard B TEJIe YEJIOBEKa), MPU
3TOM TNEpPEBOJIUTH IMPAKTHUYECKYI0 3aJadyy B Y4eOHYIO, BBIJCIATh CYIIECTBEHHbIE CBOICTBa
(mpu3HaKy) PU3NYECKUX SIBICHUH;

ONMCHIBATh HU3yYEHHbIE CBOMCTBA Tel U (DU3MUECKUE SIBICHUS, HCIONb3ysd (U3NUECKHE
BEIMYMHBI (Macca, 0OBEM, IJIOTHOCTh BEIIECTBA, BpeMs, IYTh, CPEAHSSI CKOPOCTh, CHJIa
YIIPYTOCTH, CUJIAa TSDKECTH, BEC Teja, CHJIa TPEHMsI, AaBJIeHUE TBEPIOro Tena, JaBleHUe CToI0a
KHUJIKOCTH, BBITAJIKUBAIOLIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEUO CHIIbI, MOMEHT
CUIIbl, KOA(Q(UIUEHT IMOJIE3HOTO JEHCTBUS MEXaHW3MOB, KUHETHYeCKas M MOTEHIMaIbHas
SHEprusl), Npu ONUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIOJb3YEMBIX BEJIWYUH,
uX 0003HAYEHMS U eIMHUIIBI (PU3HMUECKUX BETMYNH, HAXOIUTH (POPMYJIBI, CBSA3BIBAIOLINE JAaHHYIO
(Gu3nUecKyro BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH I'padMKU M3yYEHHBIX 3aBHCUMOCTEH
(UBHUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKUE SBJIEHUS U MPOIECCHI, UCTIOIb3Ys MpaBUIIa
CJIOKEHMSI CHJI (BJIOJIb OJHOM MpsAMOI), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBuiIo
paBHOBecHsI pbruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHHMYECKOU
SHEpruM, MpH OSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTeMaTUYECKOE BhIPAKEHUE;

CTPOUTH TNPOCThIE (U3UUECKUE MOJICNIM PEATbHBIX OOBEKTOB, MPOLIECCOB M SIBICHUH,
BBIJICJIATE TIPH 3TOM CYIIECTBEHHBbIE U BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB, IMPOIIECCOB,
SBJIEHUHN, IPUMEHATh PU3NYECKHE MOJIEH AJIsi 0ObACHEHUS (PU3NUYECKHX MTPOLIECCOB U PEIlIeHUs
y4eOHBIX 3a7a4;

OOBSICHATH (PU3HUECKUE SBJICHHUS, MPOLECCH U CBOMCTBA TN, B TOM YHUCIIE B KOHTEKCTE
CUTyallull NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, U pellaTb KayeCTBEHHBIE 3a/add, B TOM
yucie TpeOyolye YUCIEHHOIO OLEHUBAHUS XapaKTePHbIX 3HAYCHUN (PU3NUECKUX BEITMYUH, IIPU
9TOM BbIOMPATh aJ€KBATHYIO (PM3UYECKYIO0 MOJIEJIb, BBISIBIIATh NPUUMHHO-CIIEICTBEHHBIE CBS3H U
BBICTPAMBATh JIOTMYECKYIO LIENOYKY paCCYyKICHHM C OIIOpOM Ha M3yYEHHBIE CBOWCTBA
bu3nUecKux SBICHUH, GU3NIECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;



pemarh pacuéTHple 3amaud (B 2—3 JEWCTBHS) MO HW3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpasi aJeKBaTHYIO (U3UYECKYI0 MOJENb, C KCIOJIb30BaHUEM 3aKOHOB U  (opmyi,
CBSI3BIBAIOIINX (PU3NYCCKUE BEIMYMHBI, 3aMTUCHIBATh KPATKOE YCIOBHUE U Pa3BEPHYTOE pEIICHUE
3aJa4uM, BBISBISATH HEIOCTAIOUIME WJIM HM30BITOYHBbIC JaHHBIE, 0OOCHOBBIBATH BBHIOOP METOJA
pelieHus 3aJayd, MCIOJIb30BaTh CIPAaBOYHBIC JaHHbIE, MPOBOAUTH MaTEeMaTHUYECKUE
peoOpa3oBaHus U PACUEThI, OIEHUBATH PEATUCTHYHOCTD IMOTYYCHHOTO 3HAYCHUS (PU3HUECKON
BEJIMYMHBI M OMNPENEISITh Pa3MEPHOCTh (DU3MYECKON BEIMYMHBI, MOJYYCHHON TpPU PEIICHUU
3a]a4u;

pacro3HaBath MpoOIeMbl, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIU (PU3UUECKUX METOJIOB, U
npeiaraTh OPUEHTHPOBOYHBIA CIIOCOO PEMICHUS, B OMHUCAHWU WCCIICOBAHUS PACIIO3HABATH
IIPOBEPSAEMOE TIPEIITOJIOKECHHE (TUITOTE3Y), HHTEPIPETUPOBATH MTOJIYICHHBIH PE3yIIbTaT;

MPOBOAMTD OMBITHI IO HAOIIOAEHUIO (PU3NYECKUX SBICHUHN MU PU3NYECKUX CBOMCTB TEI
(muddy3usa, TemnoBoe paclIUpeHHE Ta30B, SBICHUE WHEPIMH, W3MEHEHHE CKOPOCTH IIpH
B3aMIMOJICHCTBUM TeEJI, Iepenadya JaBJICHUS JKUJIKOCTBIO M Ta30M, MPOSBICHUE ICHCTBUS
aTMoc(hepHOro JaBJICHHUS, JCUCTBUE MPOCTHIX MEXAHH3MOB): (OPMYIUPOBATH MPEIIOIOKCHUE
(rumoTe3y) 0 BO3MOXKHBIX pe3ylibTaTaX HaOJIOIEHUN, CAMOCTOSTEILHO COOUPATh YCTAHOBKY U3
n30BITOYHOTO Habopa 060pyAOBaHUS U (HOPMYIHUPOBATH BHIBOJIBI;

MPOBOAWTH TPSIMBbIE M KOCBEHHBIC H3MEpPCHHS (DU3MUSCKUX BEIWYMH (PacCTOSIHHE,
IPOMEKYTOK BPEMEHH, Macca Tela, 00bEM Tela, CHuila, TEMIIEPaTypa, IUNIOTHOCTh JKUJKOCTH U
TBEPAOrO TENa, CUIa TPEHUS CKOJIBKEHUS, JaBIIEHHE BO3/yXa, BBITAJIKUBAIONIAS CHIIA,
JENCTBYIONIAs HA MOTPY>KEHHOE B )KUJIKOCTH TEJO, KOOPPUIIUEHT MOJIE3HOTO IEHCTBHUS MPOCTHIX
MEXaHU3MOB) C HCIIOJIH30BAHUEM aHAJOTOBBIX M HMHU(POBBIX MPHOOPOB, 0OOCHOBHIBATH BBHIOOP
METOJIa W3MEpeHHs, (PUKCUPOBATHL TOKa3aHUs NPHOOPOB, HAXOJIUTH 3HAYCHHE H3MEPSIEMOI
BEJIMUMHBI C TIOMOIIBI0 YCPETHEHUS Pe3yIbTaTOB CEPUU U3MEPEHUN U OLIEHUBAThH MOTPEIIHOCTh
U3MEPEHHUI;

MIPOBOJIMTH HECJIOXKHBIC IKCIIEPUMEHTAIBHBIC HCCIICIOBAHUS 3aBUCHMOCTEH (PU3NICCKUX
BEJIMYMH (3aBUCUMOCTH ITyTH PABHOMEPHO JBIIKYIIIETOCS TEJIa OT BPEMEHHU JIBMKCHUS TEJIa, CHITBI
TPEHHUsI CKOJIBKEHUS OT CHJIBl HOPMAJIBHOTO JIaBlIEHUS, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHUJIbl TPEHHUS OT IUIOMAAN COMPUKOCHOBEHHS TEJN, CUJIbl YIPYTOCTH OT
VIJUHEHUS TPYXUHBI, BBITAIKUBAIONICH CHJIBI OT 00BEMa MOTPY)KEHHOW YacTH Tella U OT
IUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TIIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBHH MIaBaHUs TEN, YCIOBUN PaBHOBECHS pbhlyara U OJIOKOB): COBMECTHO C
yuuteneMm (GopMyIUpOBaTh 3aady M TUIOTE3y HCCIEAOBaHUS, CAaMOCTOSTENBHO TUIAHUPOBATH
HCCJIEIOBaHHE, CAMOCTOSITEIbHO COOMPATh AKCIEPUMEHTAIbHYIO YCTAHOBKY C MCIOJIb30BaHUEM
WHCTPYKITUH, TPEACTABIIATH MOJyYeHHBIC 3aBUCUMOCTH (PH3UYECKUX BEIMYWH B BUC TAOJUIl U
rpaduKoB, OIIEHUBATH MOTPEITHOCTH, JIENATh BHIBOJIBI 110 pe3y/IbTaTaM MUCCIIEIOBAHUS;

coOnrofaTh MpaBWia TEXHUKH O€30MacHOro Tpyaa npu paboTe ¢ 1abopaTopHBIM
00opyI0BaHUEM;

YKa3bIBaTh MPUHITUIIBI ICHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAroNINecs COCyIbl, OapoMeTp, pbluar, MOJABUKHBIA W HEMOJBHKHBIN OJIOK,
HAKJIOHHAS TUTIOCKOCTH;

XapaKTepu30BaTh MPUHIUIBI IEHCTBUS U3yYEHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTMYECKHX MTPOLIECCOB C OMOPOI Ha UX OMUCAHUS (B TOM YHCIIE: MOAIUITHUKN, YCTPOMCTBO
BOJIONIPOBO/IA, THJPABIMYECKUN Tpecc, CHU(POH, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMeTp), UCIOIB3Ys 3HAHUS O CBOMCTBaX (PM3NYECKUX SBICHHUA U HEOOXOIUMBIC (PU3NUCCKUE
3aKOHBI U 3aKOHOMEPHOCTH;



HCIIOJIBb30BaTh CXEMbl M CXEMAaTHYHBIC PHUCYHKHM HM3YyYCHHBIX TEXHHYECKHUX YCTPOMCTB,
U3MEPUTENBHBIX PHOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPH PEIICHUH y4eOHO-TIPAKTHUECKUX
3a/1a4;

OPUBOANUTh HIpUMEpPbl  (HAXOAWTh HMHPOPMALUIO O IpUMepax) HPaKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B IMOBCEJHEBHOW JKU3HM AJs o0ecrnedeHus 0e30MacHOCTH
npu oOpamieHuu C NpuOOpaMM W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbS U
cOOJII0OICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKPY>KAIOILEH Cpele;

OCYILECTBIIATh OTOOP UCTOYHMKOB MH(OpMaIK pU3N4ecKoro cojepxanus B MHTepHere,
CaMOCTOSITENIbHO (POPMYJIMPYS] HOUCKOBBIN 3alpoC, HA OCHOBE HMMEIOIIMXCS 3HAHUM M IyTEM
CpaBHEHHsSI  pa3JIMYHBIX  HCTOYHUKOB  BBIACHATH  HMH(POpPMAIUIO, KOTOpas  SIBISETCA
IIPOTUBOPEYMBOM UM MOXKET OBITH HEJOCTOBEPHOIL;

UCIOJIb30BaTh IPU BBIOJHEHWH Y4YEOHBIX 3aJlaHMi HAay4HO-NIOMYJIAPHYIO JIUTEpaTypy
(Gu3MUecKoro coJepXaHus, CIpPaBOYHbIE MaTepualibl, pecypcbl ceTu HHTepHeT, BianeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMKA W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIC KpPAaTKUE MHUCBMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHHUKOB MHPOPMALUU (PU3UUECKOTO COAEPKaHUs, B TOM YHCIe IMyOJIUYHO JeiaTh KpaTKue
coOOImIeHNsT O pe3yibTaTax IPOEKTOB MM YYEOHBIX HCCICAOBAHHWM, MPH 3TOM TPAMOTHO
UCTIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3WKH, CONPOBOXKIATh BBICTYIUICHUE
Mpe3CHTAlNEN;

IpU BBIMNOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIEAOBAaHUI pacnpenensTbh O0sS3aHHOCTU B
TpYIIIE B COOTBETCTBUH C ITOCTaBICHHBIMU 3a/1a4aMH, CJICUTH 32 BBIITOJIHEHUEM IIJIAHA ICHCTBUM,
aJIeKBaTHO OLIEHUMBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TIPYMIbl, BbICTPaUBaTh
KOMMYHUKAaTUBHOE B3aUMOJECHCTBUE, YUUTHIBAsE MHEHUE OKPYXKAIOLIUX.

K xoHny oOyuyeHus ¢ 8 Knacce MpeIMETHBIE Pe3yJbTaThl HA YIIIyOJE€HHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

UCIOJIb30BaTh MOHATUS (Macca W pa3Mepbl MOJEKYN, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOp(HbIE TeJa, HAChIIIIEHHbIN
U HEHACBHILEHHBIM map, CcHocoObl W3MEHEHWs] BHYTPEHHEHW DHEpPruM, AJIEMEHTapHbIN
AIIEKTPUYECKUH 3aps]l, TPOBOAHUKH, MOJIYIIPOBOIHUKH, TUAIEKTPUKH, UCTOYHUKHU ITOCTOSHHOTO
TOKa, JIEKTPHUUECKOE U MAarHUTHOE TOJIsI, ONTUYECKas CUCTEMa) U CUMBOJIMYECKUHN S3bIK (PU3UKU
IPU PELICHNH YUeOHBIX U MPAKTUUYECKUX 3a]1a4;

YBEPEHHO pa3jnyaTh sIBICHUs (TEIJIOBOE pacuIMpeHue (CxkKaTue), TEIIoBOe paBHOBECHE,
MOBEPXHOCTHOE HATSHKEHHE, CMAauyMBaHUE, KalWUISIPHbIE SBJIEHUS, UCIIapeHHe, KOHJEHCaIus,
IUIaBJICHWE, KPUCTAJUIM3ALUs, KUIIEHHE, CIOCOObl Teronepenaund  (TEIIONpOBOJHOCTD,
KOHBEKIMsI, W3Iy4deHUE), TEIUIOBBIE TOTEpH, SJCKTPU3aLUs Tel, B3aUMOACWUCTBUE 3apsioB,
JENCTBUS 3JEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBUE MarHUTOB, JEWCTBHE
MarHUTHOTO MOJIsl Ha MMPOBOJAHUK C TOKOM) IO ONKCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh NPOSBICHUE U3YUYEHHBIX (DU3UYECKUX SIBICHUI B OKpYKaloIIeM MHUpE (B TOM
yuciae (pU3NUECKue SIBICHUS B IPUPOJE: MOBEPXHOCTHBIE U KAMUISIPHBIE SIBIEHUS B IPUPOJE,
KpUCTalIbl B mpupone, u3nydeHue ConHua, 3aMep3aHHe BOJOEMOB, MOpPCKHE OpH3BI,
o0pa3oBaHue pOChl, TyMaHa, UHEsl, CHETa, AJIEKTPUUYECKHE SABICHHS B aTMoc(depe, 2IeKTPHIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE Mojie 3eMiH, Apeiid MOIIOCOB, POIb MATHUTHOTO TIOJS JUISA



’KM3HM Ha 3emile, NOJSIPHOE CUSHUE), IPH ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh M3YYEHHBIC CBOMCTBA TeN M (U3UYECKUE SIBJICHUSA, UCHOJB3Yys (PHU3HMUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHss SHEPrusi, KOJUYECTBO TEIUIOTHI, padoTa rasa, yjaeiabHas
TEIUIOEMKOCTb BEILLECTBA, yJeJIbHAs TEIJIOTa IUIaBJIECHUS, YAeIbHAs TEIUIoTa NapooOpa3oBaHMUs,
yJlleNbHas TEIJIOTa CrOPaHUs TOIUIMBA, KOA(M(QUIIMEHT MOJIE3HOTO IEHCTBUS TEIJIOBOM MAIIWHBL,
OTHOCHUTEJIbHAsl BIAQXKHOCTh BO3/JyXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, D3JIEKTPUUECKOe
HanpsDKeHUe, COpoTHBIeHHE NpoBoaHuKa, D/IC B Lemu NOCTOSHHOIO TOKA, 3JIEKTPUYECKOE
yJIelIbHOE CONIPOTUBIIEHUE BELIECTBA, pad0Ta U MOIIHOCTb IEKTPUUYECKOr0 TOKA), IPU ONHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYCHUS U
eIMHUIBl (PU3MYECKUX BEIMYUH, HAXOAUTH (DOPMYIBI, CBS3BIBAIOIINE JTAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYUMHAMHU, CTPOUTH IpaUKU M3Yy4EHHBIX 3aBHCUMOCTEH (hU3MYECKHX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NUYECKUE SBJICHUS U IPOLECCHI, UCIOJIb3YSl OCHOBHbBIE
MIOJIO’KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUM CTPOEHHUS BEIIECTBA, YPAaBHEHUE TEILJIOBOIO
OanaHca, 3aKOH COXPAaHEHMs 3JIEKTPUYECKOTo 3apsja, 3akoH KysoHa, MpUHIMI Cyneprno3uLuu
JJIEKTpUUECKUX MoseH, 3akoH Oma ais ydyacTtka nenu, npaBuia Kupxroda, 3akon Oma s
IIOJIHOM 1enu, 3akoH Jxoynsa-JIeHna, 3aKOH COXpAaHEHWs DSHEpPruM, IIPpU 3TOM Ppa3jIMyaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U €T0 MAaTEMaTHIECKOE BBIPAKCHNUE;

CTPOUTH MPOCThIE (PU3MUECKUE MOJENIN peabHbIX OOBEKTOB, MPOLIECCOB M SBJICHHUH,
BBIJICJIATE TNPH 3TOM CYIIECTBEHHBbIE U BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB, IPOLECCOB,
ABJIEHUH, TIPUMEHATh PU3NYECKUE MOJIENH JJIsl 0ObACHEHUS (PU3NUECKHX MTPOLIECCOB U PEILICHUs
y4eOHBIX 3a7a4;

OOBSICHATh (PU3UUECKUE SABJICHMS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, W peulaTb KayeCTBEHHBIE 3a/layd, B TOM
yuclie TpeOyolire YUCIEHHOT0 OLEHUBAHUS XapaKTEPHbIX 3HAUEHUN (PU3NYECKUX BETUYMH, IPU
3TOM BBIOMPATh aJIeKBaTHYIO (PU3MUYECKYIO0 MOJIENb, BBISBIISTh IPUUYNHHO-CIIEICTBEHHBIE CBSI3U U
BBICTPAauBaTh JIOTUYECKYIO IIEMIOYKY pACCYXKIECHHH C ONOpOHM Ha H3Y4YCHHBIE CBOMCTBA
(bu3nUecKux sBICHUH, GU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJETIH;

YBEPEHHO peniaTh pacu€THhIE 3a/1a4M (C ONOpoi Ha 2—3 ypaBHEHHS) IO U3y4aeMbIM TEMaM
Kypca (u3uKu, BbIOMpas aJeKBaTHYIO (PU3NYECKYI0O MOJENb, C HCIOJIb30BaHHEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIINX (PU3UUECKUE BEIMUMHBI, 3alIUCHIBATh KPaTKOE YCJIOBUE M pa3BEPHYTOE
pelleHre 3a/laud, BBISBIISATH HEIOCTAIOIIME WM M30BITOYHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOP
METOJla peIIeHMs 3a/layd, WCIOJIb30BaTh CIPAaBOYHbIE JIaHHBbIE, IPUMEHATH METOJbl aHaIHu3a
pa3MepHOCTE#l, HCIOJIb30BaTh  IpadUyecKkue METOAbl  pelleHHs  3ajad, MpPOBOJUTH
MaTeMaTHuecKue mpeoOpa3oBaHusi M pacué€Thl, OLIEHUBATh PEATMCTUYHOCTH IOJY4YE€HHOTO
3HaYeHHUs (U3NUECKOW BEIMYMHBI U OIPENeNATh Pa3MEPHOCTh (UIUUECKON BETUYMHBL,
MOJIy4YEHHOM MPU pelIeHnH 3a/1auH;

pacro3HaBaTh NpoOIeMbl, KOTOPhIE MOKHO PELIUTh MPH MOMOIIN (HU3UIECKHX METOJI0B, 1
npeJylaraTb OPUEHTUPOBOYHBIN CIIOCOO peIIeHUsl, B OMHCAHUU MCCIEJOBAHUS PACIO3HABATH
IIPOBEPSIEMOE NIPEII0JIOKEHNE (TUIIOTE3Y), MHTEPIIPETUPOBATD MTOJIyYEHHBIN PE3YJIbTaT;

IPOBOJUTH OIBITHI 110 HAOIIOAECHUIO (PU3MUECKUX SBICHUN MM (U3NYECKUX CBOMCTB Tel
(KanmuJUIApHBIE SBJIECHUSA, 3aBUCUMOCTh JaBJICHUsS BO3AyXa OT €ro o0béMa M TeMIepaTypsl,
CKOPOCTH IIpollecca OCThIBaHMs (HAarpeBaHus) NpU H3JIYYEHUH OT IBETa U3IIydarouleu
(moryomaronieil) MOBEPXHOCTH, CKOPOCTh HMCHApEHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH U
IUIOIAAN €€ IMOBEPXHOCTH, AJIEKTPHU3allUsd TeJl MU B3aUMOJAEHCTBHE JJIEKTPUYECKUX 3apslOB,



B3aUMOJICHICTBHE TIOCTOSHHBIX MAarHMWTOB, BU3yaJM3alllsl MarHUTHBIX IOJE€H MOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOI'O IIOJS HAa IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHmra,
CBOWCTBA HJIEKTPOABUTATENS HOCTOSTHHOTO TOKA): (POPMYIIHPOBATH TPOBEPSEMOE MPEIITOTI0OKECHHE
(rumote3y) 0 BO3MOXKHBIX pe3yibTaTax HaOIIOAEHUH, CaMOCTOATEIBHO COOMPATh YCTAHOBKY U3
n30BITOYHOr0 Habopa 000PyIOBaHMsI, ONIUCHIBATH X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBI;

OPOBOJIUTH NpPSMbIE M KOCBEHHbIE H3MEpEHUs (U3MYECKHX BEIUYHMH (TeMIeparypa,
OTHOCHUTEJIbHAsl BIAXKHOCTb BO3AYyXa, CWJIa TOKAa, HANpsIKEHUE, YAENIbHAas TEIUIOEMKOCTb
BEIIIECTBA, COINPOTHBIIEHUE IIPOBOJHUKA, paboTa M MOLIHOCTh JJIEKTPUUYECKOIO TOKa) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX IPUOOPOB, 000CHOBBIBATH BEIOOP METO/1a U3MEPEHHUS,
(buKcupoBaTh MOKa3aHUs NMPUOOPOB, HAXOIUTH 3HAYEHUE HM3MEPSIEMOM BEIMYMHBI C TOMOLIBIO
YCPEIHEHMS pE3yJIbTaTOB CEPUU U3MEPEHUM 1 OLIEHUBATD MTOTPEIIHOCTh U3MEPEHUI;

IPOBOJUTH HKCIEPUMEHTAJIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (DU3MUYECKUX BEITUYMH
(3aBHCHMOCTB JIaBJICHHs BO3/lyXa OT €ro 00bE€Ma U HarpeBaHUs WIN OXJIAXIECHUS, UCCIIeJOBaHUE
ABJICHUSl TEIJOOOMEHAa TpU CMELIMBAaHUU XOJIOAHOM U Tropsyedl BOJAbI, 3aBUCUMOCTH
COINPOTUBIIEHUSI NPOBOJAHMKA OT €ro JUIMHBI, IUIOLIAJN IONEPEYHOI0 CEYEHMSI U YAEIBHOTrO
COIIPOTHUBJIEHUS BELIECTBA IPOBOJHHMKA, CHJIBI TOKA, MPOTEKAIOILEro uepe3 IPOBOJHHUK, OT
HaIpsDKEHUs Ha IPOBOJIHUKE, HCCIIeI0BAHNE TIOCIIEJOBATEILHOTO U NapalIeIbHOTO COeTUHEHNI
IIPOBOJHMKOB): COBMECTHO C Y4HTeJleM (OpMYyJIMpPOBaTh 3a/lady U TUIIOTE3y HCCIEI0BaHUS,
CaMOCTOSITENIHO IJIAHUPOBATh MCCIEA0BAHUE, CAMOCTOSITEILHO COOMPATh SKCIEPUMEHTAIbHYIO
YCTAHOBKY C HCIOJb30BAHUEM HHCTPYKIMM, TPEACTaBIATh IOJTY4YE€HHbIE 3aBUCHUMOCTHU
(bu3nUecKux BeTUYMH B BUAE TaOIMIl U rpadMKOB, OLIEHUBATh MOIPEIIHOCTH, JIEJIaTh BBIBOABI 110
pe3ysbTaTtaM UCCIIeOBaHMS;

co0Jro1aTh npaBuiia 0€30MacHOTo Tpyaa Mpu padboTe ¢ 1abopaTOpHBIM 000PYIOBAaHUEM;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKUX IPOLECCOB C OMOPOM Ha MX OMHUCAHHUA (B TOM YHUCIIE: CHCTeMa OTOIJICHHUS
JIOMOB, TUTPOMETP, [TapoBas TYpOUHA, aMIIEPMETP, BOJIBTMETP, CUETUUK AIEKTPUUECKON IHEPTHH,
AIIEKTPOOCBETUTENbHbIE  NPUOOpBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOPHl  (IpPUMEpHI),
NPEJOXPAaHUTENN U UX NPUMEHEHHE B OBITY M TEXHHUKE, IPUMEHEHHUE MOCTOSHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, 3JEKTPOJBUTATENlb MOCTOSHHOIO TOKAa), MCHOJNb3Yys 3HAHMS O CBOWCTBax
(bu3nyecKuX SIBICHUN, HEOOX0ANMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPOICTBA U U3MEpPUTENIbHbIE TPUOOPHI IO CXEMaM
U CXEMAaTUYHBIM PHUCYHKaM (KUAKOCTHBI TEpPMOMETp, TEPMOC, IMCUXPOMETpP, TUTPOMETD,
JIBUTATENIb BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI AIEKTPHUECKUX
Heneil ¢ mociaenoBaTeNIbHBIM U MapajuleIbHbIM COCTUHEHHEM AJIEMEHTOB, pa3jinyas yCJIOBHBIE
0003Ha4YeHHsI DJIEMEHTOB 3JIEKTPUUECKUX IIETeH, UCIOIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKHU
U3YYEHHBIX TEXHUUYECKUX YCTPOICTB, N3MEPUTENIBHBIX TPHOOPOB U TEXHOJIOTUYECKHUX MPOLIECCOB
IPU PELIeHNH Y4eOHO-TIPaKTHYECKUX 3a/1a4;

NPUBOJIUTH MNpHUMEpPHl (HaXoIuTh HHGOpPMALKMIO O TMpUMEpax) MPaKTHUYECKOIro
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWHM B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€301MacHOCTH
npu oOpalieHuu ¢ NpudopaMH M TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3]I0pOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKPY KaIoOIIe cpejie;

OCYLIECTBIIATh MOUCK HMH(pOpManuu (Qusnueckoro conepxkaHus B HHTepHere,
CaMOCTOSITENILHO (POPMYIIUPYs MOUMCKOBBIN 3aIpOC, HA OCHOBE UMEIOIINXCS 3HAHUN M CPAaBHEHMS
JIOTIOJTHUTEIBHBIX HICTOUHUKOB BBIJIENIATH HH(OPMAIIHIO, KOTOPAs ABISETCS MPOTUBOPEUUBOM MU
MOYXET OBITh HEJJOCTOBEPHOM;



UCTIONIB30BaTh TPU BBINOJHEHUH YYEOHBIX 3a/JaHMH HAYYHO-TIONMYJSPHYIO JUTEPATypy
($U3MUeCKOro CoNepXKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu MHTepHeT, BianeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs WHGOpPMAIMKM W3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

co3JaBaTh COOCTBEHHBIE NHMCHMEHHBIE W KpaTKHE YCTHBIE COOOLICHHUs, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3MUECKOTO COJEP)KAHHs, B TOM UYHUCIIE MyOINIHO
NPEICTaBIATh PE3YIbTAaThl MPOCKTHOM WM HCCIENIOBATEIbCKONW JEATEIBHOCTH, IMPH STOM
IPaMOTHO HCIIOJIB30BaTh HM3YYEHHBIM MOHATHHHBIN ammapar Kypca (HU3HKH, CONPOBOXKAATH
BBICTYIUICHHE TIPE3CHTAINEH;

IIPY BBIMTOJTHEHUN YYEOHBIX MPOEKTOB U UCCIICAOBAHUHN (DPU3MYECKHX MPOLECCOB PaCHpEesiTh
0053aHHOCTH B TPYIIE B COOTBETCTBHUH C ITOCTABICHHBIMHU 33a4aMH, CJICAUTH 32 BBHITIOJTHEHUEM
IUlaHa JIeHCTBMI M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHMBATh COOCTBEHHBIH BKJIA] B
JeATEILHOCTh ~ TPYIIBI, BBICTPaWBaTh KOMMYHHUKAaTHBHOE B3aMMOJICHCTBHE, IPOSBIIS
TOTOBHOCTb pa3peniath KOH(PIUKTHI.

K konmy obyuenusi ¢ 9 knacce npeaMeTHbIe pe3ylbTaThl HA YIIyOJICHHOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

HUCITIOJIB30BATh ITOHATHUA (CI/ICTeMa OTC‘-IéTa, OTHOCUTCJIIBHOCTh MEXAaHUYCCKOI'O ABHXKCHUA,
HEBECOMOCTb U MEperpy3kd, LEHTP TSAKECTH, MEXAHUYECKHE BOJIHBI, 3BYK, HMH(pa3ByK U
YIbTPa3BYK, AIEKTPOMArHUTHbIE BOJHBI, PEHTT€HOBCKOE U3IyYeHHE, IIKala SJIeKTPOMArHUTHBIX
BOJIH, HCTOYHHUKH CBETa, OJTM30PYKOCTh U 1aIbHO30PKOCTh, CIEKTPHI HCITYCKAHUS U MOTIIOIIECHUS,
anbda-, OeTa- M ramma-u3IydeHMs, HM30TONBI, SJEpHas M TEPMOsIEpHAs SHEpPreTuKa) u
CUMBOJIMYECKUH S3bIK (PU3UKH NPU PEUICHUH YyY€OHBIX U MPAKTUYECKUX 33]a4;

YBEPEHHO pa3iMyaTh SBIEHUA (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JIBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBIKEHUE, CBOOOIHOE MaJieHUE TeJ, JTBUKCHHE
II0 OKPYXHOCTH, B3aMMOJCHCTBHE TEJI, DPABHOBECHUE MAaTEPUAIIBHONW TOYKHM, PEAKTUBHOE
JIBIDKEHHE, HEBECOMOCTb, KoJieOaTeNbHOE JBIDKEHHE (FapMOHMYECKHE, 3aTyXarolllue,
BBIHYXJICHHbIE KOJIe0aHUs), PE30HAHC, BOJHOBOE ABM)KEHHE (PAcCIpPOCTpaHEHHE M OTPaKEHUE
3ByKa, UHTephepeHnus U Tudpakius BOJIH), IPIMOIMHEHHOE paclpoCTpaHEeHUEe, OTPAKEHHUE U
MIpEJIOMJIEHUE CBETA, MTOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOTO CBETa B CIIEKTP
N CIOKCHHUEC CIICKTPAJIbHBIX MBETOB, CCTCCTBCHHAA PAAWMOAKTUBHOCTHb, BO3HUKHOBCHUC
JUHENYATOr0 CHEKTpa U3IyUEHHUs) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHHUM B OKpYKarolieM Mupe (B ToM
quclie CI)I/ISI/I‘-IGCKI/IC ABJICHUSA B MPHUPOAC: MPUIIKMBBI U OTJIMUBBI, JBUKCHHUEC IIJIIAHCT ConHeuHoit
CHUCTEMbI, PEaKTUBHOE JBW)XEHHE >KUBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB 3>KUBOTHBIMHU,
3eMJIETPSICEHHE, CEICMUYECKUE BOJIHBI, IIyHAMU, 3X0, LIBETA TEJI, ONITUYECKUE SBJICHUS B IPUPOJIE,
OMOJIOTHYECKOE JIEUCTBUE BUIMMOTO, YIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO W3IyYEHUH,
€CTECTBEHHbIN PaInOaKTUBHBIN (OH, KOCMUYECKHE JIyUH, PaIMOAKTUBHOE U3TyUEHHE PUPOTHBIX
MUHEpAJIOB ACHCTBUE paIMOAKTUBHBIX U3ITYYEHUN Ha OPraHU3M YEJIOBEKA), IPU 3TOM NEPEBOIUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIJICISITH CYIIICCTBEHHBIE CBOMCTBA (MTPU3HAKN) (PU3HUECKUX
SIBIICHHI,

OTMCHIBATh M3YyYEHHBIE CBOMCTBA Tel U (U3MYECKUE SIBICHHS, WUCIOIB3YS (PU3MUECKHE
BCJIIMYHNHBI (CpeI[HSISI 1 MTHOBCHHAs CKOPOCTHb TCJIa ITPHU HCPABHOMCPHOM IBUKCHUU, YCKOPCHUC,
[EPEMEIICHUE IIPU  PABHOYCKOPCHHOM IIPSMOJIMHEMHOM JBUXKCHUU, YIJIOBas CKOPOCTb,
[EHTPOCTPEMHUTEIILHOE YCKOPEHHE, CUjla TPEHHs, CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOpPEHHUE



CcBOOOJIHOTO MAaJCHMsI, BEC TeJla, IEHTP TAKECTU TBEPIOTO Tella, UMITYJIbC TeJla, UMITYJIbC CHUJIB,
MOMEHT CHJIbI, MEXaHW4ecKasi paboTa U MOIIHOCTh, TOTEHIHATIbHASI SHEPTUS Tella, TOAHITOTO Hal
IOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAs SHEPrusl CXKAaTOM IMPYXKUHBI, KUHETUYECKAash SHEprus,
IIOJIHAsE MEXaHWYecKasl SHeprusi, MepHoj M 4YacToTa KoJjeOaHuil, nmepuoj MaTeMaTH4ecKoro u
IPY)KUHHOIO MAasTHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA,
noKa3aresb HPeIOMIICHUS CPEefbl), IPU ONMHUCAHUM MPABWIBHO TPAKTOBATH (DU3MUYECKHIA CMBICI
UCTIOJIb3YEMBbIX BEJMYMH, WX O0003HAUeHUS M EAWHUIBI (U3UYECKUX BEIMYUH, HAXOAUTh
(GopMyIbl, CBS3BIBAIOLINE JaHHYK (U3NYECKYH BEIWYMHY C JIPYITMMU BEIMYMHAMHU, CTPOUTh
rpauKy U3y4EHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUUH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SIBJICHHUS U TPOLECCHI, UCHOIb3YS 3aKOH
COXPaHEHHUs SHEPruu, 3aKOH BCEMHPHOTO TIATOTEHMSI, MPUHLMII CYEPHO3ULUU CHUJI, IPUHIUI
oTHocutTenbHOCcTU ['anmuiiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs MMITYJbCa, TEOPEMY O
KUHETHUYECKOU S3HEepruH, 3aKoH I'yka, 3aKkoH bepHyIuin, 3aKk0oHbI OTpa)keHUs U IPEJIOMIICHUS CBETa,
(dbopMyily TOHKOHM JIMH3bI, IUIAHETAPHYIO MOJIEJb aTOMa, HYKJIOHHYIO MOJEIb aTOMHOTIO S7pa,
3aKOHbl COXPAHEHHUS 3apsSA0BOIO M MAacCOBOTO YHCEN IPHU SAEPHBIX PEAKUMSIX, HPU ITOM
pas3inyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTHUECKOE BbIPAXKECHUE;

CTPOUTH (PU3MUECKUE MOJEIIN PealibHBbIX OOBEKTOB, IPOLIECCOB U ABJICHUM, BBIICIATh PU
3TOM CYUIECTBEHHBIE U BTOPOCTEIICHHbIE CBOWCTBAa OOBEKTOB, IIPOLIECCOB, SABJICHUHN, IPUMEHATh
buznyeckue MoJenu Uit 00bsACHEHUs (PU3MUYECKUX MPOIIECCOB U PELICHMs YUeOHBIX 3a/]1a4;

OOBSICHATh (PU3MUECKUE SBJIECHHUS, MIPOLECCH U CBOMCTBA TEJl, B TOM YHUCIIE B KOHTEKCTE
CUTyallull NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, W pellarb KayeCTBEHHBIE 3aladd, B TOM
yyclie TpeOyolre YUCIAEHHOT0 OLEHUBAHUS XapaKTEPHbIX 3HAYCHUN (PU3NYECKUX BEINYHH, ITPU
3TOM BBIOMPATh aJIeKBAaTHYIO (PU3MUYECKYIO0 MOJENb, BBISBIISTh IPUUYNHHO-CIIEICTBEHHBIE CBSI3U U
BBICTPAauBaTh JIOTMYECKYIO LIENIOYKY PAacCyXAEHMM M3 2-3 IIaroB ¢ ONOpPOMl Ha W3y4eHHbBIE
CBOMCTBA (PU3NUECKUX SBJICHUH, PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacy€THbIC 33Jayd M0 M3y4aeMbIM TeMaM Kypca (U3UKH, BbIOMpas
aJIeKBaTHYI0 (PU3MYECKYI0 MOJielb, C HCIOJb30BAaHUEM 3aKOHOB M (DOPMYI, CBSA3BIBAIOIINX
¢u3nyeckue BETUYMHBI, 3alMChIBaTh KpaTKOe YCIOBHE M pa3BEPHYTOE peLICHHE 3a7auH,
BBISIBJISATh HEIOCTAIOLINE WM M30BITOYHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOp METOJa pELICHUs
3a/la4M, MCIOJIb30BaTh CIPAaBOYHBIE JAaHHbIE, NPUMEHATh METOJbl aHalu3a Pa3MEPHOCTEH,
UCIIONIb30BaTh  Ipaduueckue METOJAbl pelleHus 3aJad, MPOBOAMTH MaTeMaTUYECKUe
npeoOpa3oBaHusl U pacuéThl, OLIEHUBATh PEATMCTUYHOCTh MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON
BEJIMYMHBI M ONPEAETATh PasMEepHOCTh (U3UYECKON BETMUYMHBI, MOJTYYEHHOW NpPU pPELICHUU
3a]a4H;

pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOILIU (PU3UUECKUX METOOB, U
npeJlaraTb OPUEHTUPOBOYHBIN CIIOCOO peIleHUs,, B OMHCAHUM MCCIEJOBAHUS PACIO3HABAThH
IIPOBEPSIEMOE MPENIOJIOKEHHE (TUIIOTE3Yy), OLEHUBATh IPABWIBHOCTH IOPSJKAa IMPOBEICHUS
HCCJIEIOBAHMSI, UHTEPIPETUPOBATH MOJTYUCHHBIN pPe3yibTaT;

MIPOBOAMTD OMBITHI IO HAOIIOJECHUIO (U3NYECKUX SBIECHUIN WM (PU3NUECKHX CBOWUCTB Tell
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpAHEHUS SHEPrMH, 3aKOHA COXPAaHEHUS
UMITYJIbCa, JEUCTBHE 3aKOHA bepHy UM 1 BOSHUKHOBEHUE IOABEMHOM CHIIBI KPbLIA, 3aBUCUMOCTD
nepuojia KoJieOaHUM NPYKUHHOIO MasiTHUKa OT Macchl Ipy3a MU KECTKOCTH NPYKHUHBI U
HE3aBUCUMOCTh OT aMIUIMTYJbl MaJbIX KOJIEOAHUH, NMPSMOIMHEHHOE PAacIpOCTpPAaHEHHUE CBETA,
pasyiokeHue Oeyoro cBeTa B CHEKTp, M3yYeHHE CBOWCTB M300pa)KeHHUs B IUIOCKOM 3epKaje U
CBOICTB M300pakeHuUs MpeIMeTa B COOMpArOIei JTMH3e, HAOMIOACHHE CIUIONTHBIX M IMHEHYaThIX
CIIEKTPOB U3JTydeHHUs ): (HOPMYyIUPOBATH MPOBEPSEMOE MPEITOIOKEHNE (THITOTE3Y) O BO3ZMOKHBIX



pe3ynbTaTax HaOIIOJEHUN, CaMOCTOSATEIHLHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
000pyI0BaHUSs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BHIBOIBI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OTIPENIEIISISl CpE/IHEE 3HAUCHUE
U3MEpSeMON BEJIMYMHBI M ONpEeNiss MOTPEelIHOCTh PEe3yJIbTaTOB MPSAMBIX H3MEPEHHUI,
000CHOBBIBATH BBIOOP CIIOcO0a U3MEpeHUsl (M3MEPUTEIBHOTO MPUO0pa);

IPOBOJIUTH KOCBEHHBIE M3MEPEHHsI (PU3MUECKUX BEIUYUH (CPEAHSISI CKOPOCTh U YCKOPEHUE
TeJa PU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO MAACHUS, KECTKOCTD MPYKHUHBI,
KOA(p(UIMEHT TPeHMsI CKOIbXKEHHS, MeXaHudeckas paboTa M MOIIHOCTb, YAacTOTa M IMEPHOJ
KoJie0aHUN MaTeMaTUYECKOro U MPY>KUHHOTO MAasSTHUKOB, (DOKYCHOE pacCcTOSTHUE COOMparoleit
JIMH3BI ¥ €€ ONITHYECKas CHJIA, paAMOaKTUBHBIN ()OH) C HCIIOJIb30BAaHHEM aHAIOTOBBIX U IIU(PPOBBIX
nprOOPOB: 0OOCHOBHIBATH BHIOOP METOAA M3MEPEHHUSI, TNIAHUPOBATH H3MEPEHHS, CAMOCTOSITEIIHHO
coOupaTh IKCHEPUMEHTANIbHYIO YCTAaHOBKY, BBIUYMCIISTh 3HAYCHHE BEIMYUHBI M aHAIU3HPOBATH
MOJTy4YEHHBIE PE3YJIbTaThl, OLICHUBAS MTOTPEIIHOCTD PE3YJIbTATOB KOCBEHHBIX U3MEPEHUI;

IPOBOJUTHh AKCIEPUMEHTAIBHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MUYECKUX BEITUYMH
(3aBHCHMOCTB IIYTH OT BPEMEHHU INPH PABHOYCKOPEHHOM JBM)XCHUHM 0€3 HadalbHOH CKOpPOCTH,
3aBHCUMOCTH CUJIbI TPEHUSI CKOJIBKEHHS OT CHJIbl HOPMAIIBHOTO JIaBJICHHS, Iepuoaa KoneOaHui
MaTeMaTHUYECKOTO MasTHHKA OT JIJMHBI HUTH, ONpPEAeJICHHE YCKOPEHHUs CBOOOJHOTO MaJleHus,
UCCJIEJOBAaHUE M3MEHEHHUS BEIMUYMHBI U HApPaBJIEHUS MHIYKIMOHHOIO TOKAa, 3aBUCUMOCTb yrja
OTpaKEHMsI CBETa OT yIJla MAJCHMs, yria IMpeIOMJIEHHs OT yrjia MaJeHUs CBETOBOIO Jyua,
UCCJIEIOBAHKNE TPEKOB: U3MEPEHUE YHEPTHH YACTHIIBI IO TOPMO3HOMY IyTH (110 oTorpadusam)):
COBMECTHO C y4MTeneM (popMynupoBaTh 3ajlauy M THUIIOTE3y HCCIIEAOBAaHUS, CAMOCTOSITEIbHO
IUIAHUPOBATh HCCIIEOBAaHUE, CaMOCTOSITEILHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
IPEJICTaBIISATh MOJIYYEHHbIE 3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BUJE TaOJIHUI] M TpauKoB,
OLIEHUBATh MOTPELIHOCTH, AeIaTh BBIBOBI M0 pe3yJIbTaTaM UCCIIEI0BaHMS;

coOiroaaTh rpaBuiIa 6€30MacHOro Tpyaa mpu pabote ¢ 1a00paToOpHBIM 000PYIOBaHHEM;

XapaKTepU30BaTh NMPUHIUIBI 1EHCTBUS U3yYEHHBIX NPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMYECKHUX MPOILIECCOB C ONMOPOW Ha WX OMHUCAaHMs (B TOM 4HWCIE: COUIAOMETpP, AATYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, DaKeTa, 3XOJOT, OYKH, Iepuckomn, ¢GoToanmapar,
MHUKPOCKOII, TEJIECKOI, ONTUYECKUE CBETOBOBI, CIEKTPOCKOI, JO3UMETp, Kamepa Bunbcona),
UCIIONIBb3YSl 3HAaHHUA O CBOMCTBAaX (PU3MUECKUX SBICHMM M HE0OXoauMble (QuU3nYecKue
3aKOHOMEPHOCTH, HCIIOJIb30BATh CXEMbl M CXEMAaTHUHbIE PUCYHKH H3YUYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKHX MPOIIECCOB MPHU PEUICHUU y4eOHO-
NPaKTUYECKHUX 3a/1a4, ONTHUYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUIl B TIIOCKOM 3epKaje U
cobuparomiei TMH3E;

NPUBOJIUTH MpHUMEpPhl (HaXoIuTh HHGOpPMALKMIO O TMpUMEpax) MPaKTHIECKOro
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWN B MOBCEJIHEBHOW KU3HM JJIs oOecredeHus 0e30MacHOCTH
npu oOpamieHuu ¢ npudopaMH M TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3JI0pOBbS U
cOOIOICHHSI HOPM SKOJIOTMUYECKOTO TIOBEIEHUS B OKPYKaIOIEel cpene;

OCYIIECTBIIAATh MOMCK UHpopManuu (¢u3nyeckoro cojaepxkanuss B HMHrepHere,
CaMOCTOSITENIbHO (POPMYIIHPYS TOUCKOBBIN 3aIPOC, HAXOIUTh MYTH ONPEAETICHUS JOCTOBEPHOCTH
MOJy4eHHOM MH(pOpMAIMK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOJTHUTEIbHBIX HICTOUHUKOB;

UCIIOJIb30BaTh TPHU BBIMIOJHEHUN YUEOHBIX 3a/laHuil HAay4HO-TIONMYJIAPHYIO JUTEpaTypy
buznyecKkoro cojaep:KaHus, CIPaBOYHBbIE MaTepuanbl, pecypchl cetu WHTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;



co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILIEHUS HAa OCHOBE MHGOpPMaIUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO COJEp)KaHHs, MyOIMYHO MPEACTABIATh PEe3yJbTaThl
IIPOEKTHOM WJM HCCIEN0BATENbCKOM JEATENbHOCTH IIPM A3TOM TI'PaMOTHO HCIOJb30BaTh
M3YYEHHBII MOHATUIMHBIN anmapaTr u3y4aemoro pasjesia (U3HKU U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTaluen ¢ y4éToM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoanyecTBO yacon DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThI padoTsI pecypch
Pa3nes 1. ®u3uka u €€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa
11 ®du3uka — HayKa 0 IpUpoJe 2 bubsmorexa [IOK
' https://m.edsoo.ru/7f416194
bubmuoreka [IOK
12 PH3HYCCKHUC BETHHHbI 4 3 https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHO-Hay4YHBIN METO]] TO3HAHUS 2 1 Bubmzorexa HOK
' https://m.edsoo.ru/7f416194
Wroro mo paszneny 8
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 CtpocHue BelecTBa 2 1 bubmorexa LIOK
' p H https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 4 9 bubmuoreka [IOK
' BEIIIeCTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHHS BEIIECTBa 1 bubmmorexa [IOK
' P m https://m.edsoo.ru/7f416194
Hroro no paszneny 7
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
bubnunorexa LIOK
3.1 Mexaruieckoe ABIKEHHe 10 2 https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
3.2 WNuepuus, Macca, IIOTHOCTh 9 1 1 hitps://m.eds0o.ru/7f416194
3.3 Cuta. Bunsr cun 15 1 3 bubmorexa LJOK

https://m.edsoo.ru/7f416194
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Hroro no pazneny

34

Paszneu 4. /laBjieHne TBEPABIX TeJl, JKMJIKOCTEH U ra3oB
Hasnenue. [lepegaua naBneHust

4.1 TBEPABIMH TEIIAMH, KUIKOCTIMU U 5 2 bubmmorexa LIOK
' P > HHA https:/m.edso0.ru/7f416194
razaMmu
bu6nmmorexa [IOK
4.2 JlaBieHue xuKoCTH 6 https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.3 Atmocheproe rasrenue S 1 https://m.edso00.ru/7f416194
44 JleiicTBUE )KUIKOCTH U Ta3a Ha 12 3 bubnuoreka [{OK
' NOrpyXEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Utoro no pazneny 28
Pa3znea 5. Pabora u MOIIHOCTB. JHepIrus
bubnuoreka [{OK
>1 Pa6ora u monsocts 6 . https://m.edso0.ru/7f416194
bu6nmorexa LIOK
5.2 Hpocteie mexarusmb! 8 2 https://m.edso0.ru/7f416194
bubmmoteka IIOK
53 Mexaneckas SHeprus > . https://m.edso0.ru/7f416194
Hroro no paszneny 19
Paznen 6. IloTopuTe/1bHO-0000 IAIOMIMIT MOAY.Tb
6.1 [ToBTOpUTENBEHO-0000IIAIOIINN MOTYITH 6 bubmmorexa LIOK
' https://m.edso00.ru/7f416194
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 23

I[TPOTPAMME
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8 KVIACC

KosnyecTBO 4acoB JIeKTPOHHbIE
o HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThbl pecypesI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CTpoeHne 1 CBOICTBA BEIECTBA 6 Bubmaorexa IOK
' p B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tenosbie nporecce! 33 1 6.5 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 39
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DIeKTpUUECKHE 3apsiabl. 3apssKeHHbBIS 9 1 bubnuorexa [JOK
' TeJa U UX B3aUMO/ICHCTBUS https://m.edsoo.ru/7f4181ce
2.2 TToCTOSIHHBINA DIIEKTPUYECKHUHA TOK 31 1 10 bubmaorexa LJOK
' JICKTP https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.3 MarnutbIe ABaCHUs 1 2 4 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 DNIEKTpOMarHuTHask UHIYKIUS 7 1 1 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 58
Paspnen 3. IloBTOopuTe1bHO-00001IA01IHIT MOAY/Ib
3.1 TToBTOPUTENBEHO-0000IIAOITHA MOTYIIb 5 bubmmorexa LJOK
' p Harott oYy https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 5
OBIIEE KOJIMYECTBO YACOB I1O 102 5 295

I[TPOTPAMME
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9 KJIACC

KosnvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThI pecypesI
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHn4deckoe IBIKEHNE U CIIOCOOBI €ro 30 1 4 bu6mmoreka [IOK
' OIIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsanvonencrane Teil 18 4 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHBI COXPAHEHHS 15 . 2 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 63
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 8 3.5 https://m.edsoo.ru/7f41a4a6
2.2 MexaHnuecknue BOJIHBI. 3BYK 10 3
Hroro no paszneny 18
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 bubnuoteka [JOK
' 9JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasnen 4. CBeToBbIE SIBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8 2 https://m.edso0.ru/7f41ada6
4.2 JIuH3b! ¥ onTUYECKUE TPUOOPHI 6 1 bubmorexa LHOK

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

4.3 Paznoxxenue 6eoro cBera B CEKTP 2 1 hitps://m.edsoo.ru/7f41ada6
Hroro no pazaeny 16
Paszgea S. KBaHTOBBIC SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u norjiomeHne cBeTa aroMoOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpocHHe aTOMHOTO A2pa > https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FAcpHEIe peariut ! https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 16
Pa3nea 6. IloBTopuTe1bHO-000011aI0IIM I MOTYJIb
6.1 Mexanuueckue siBJIeHHS (TIOBTOPUTEIHHO- 6 3 bubnuorexa [JOK
' 0000IIarONTHi MOIYIIb) https://m.edsoo.ru/7f41a4ab
6.2 TennoBsie siBIeHUS (TOBTOPUTEIBHO- 3 bubnuotexa [JOK
' 0000MIArOIINIT MOTYJITB) https://m.edsoo.ru/7f41a4a6
6.3 ONEKTPOMAarHUTHbIE SIBICHUS 3 1 bubnuoreka [IOK
' (MOBTOPUTEITBHO-0000IIAFOIIIIA MOYIIb) https://m.edsoo.ru/7f41a4a6
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- 1 1 bubnuoteka [JOK
' 0000MIArOITHIT MOTYJITB) https://m.edsoo.ru/7f41a4a6
6.5 [ToBTOpHTENEHO-0000IIAIOINIT MOTYITH 4 bubmorexa [OK
' P HHarot w https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
OBILIEE KOJIMYECTBO YACOB I10 136 26.5

I[TPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosmuecTBo yacos JJ1eKTPOHHDIE
[Mara usyyenus
Ne KoHTpoan uudposbie
Tema ypoka IIpakTHyecku
n/n Bcero  Hble o0pa3oBaTte/ibHbIE
e padoThbl
padoThI Mnax daKT pecypcnl
bubnuoreka [{OK
®du3uKa — HayKa O PUPOJIE.
1 1 https://m.edsoo.ru/7f41619
SIBneHns npupobl 4
bubnunoreka LIOK
2 duznyecKkue sIBICHUS 1 https://m.edsoo.ru/7f41619
4
du3nyecKue BEIUYUHEL. bubnunoreka LIOK
3 PaszmepHocTh. duznueckue 1 https://m.edso0o.ru/7f41619
npubopel. [TorpemHocT mpu 4
HPSMBIX U3MEPEHUIX
Ypok-uccnenoBanue bubnuoreka [JOK
4 "N3mepenne TMHEHMHBIX 1 1 https://m.edsoo.ru/7f41619
pa3sMepoB TeJ U MPOMEKYTKOB 4
BpeMeHH"
JlaGoparopHas paboTa bubmuortexa [IOK
5 "U3mepenune o6bEMa 1 1 https://m.edsoo.ru/7f41619
KUIAKOCTH U TBEPAOTO Tema" 4
JlaGopartopHas paboTa bubmuortexa [IOK
6 "OnpezneneHue pasmMepoB 1 1 https://m.eds00.ru/7f41619

MasbIx Ten. Meroa psaoB"

4
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MGTOI[BI HAay4YHOI'O ITIO3HAHUS.

Onucanne GpU3nIecKux

bubnunorexa LIOK
https://m.edsoo.ru/7f41619

7 y
SBJICHUH C TIOMOIIBIO 4
MoJeen
Ypok-uccnenoBanue bubmmoreka [JOK
"ITpoBepka rumnoTe3bl: https://m.edsoo.ru/7f41619
3 JAIBHOCTH MOJNETA MIapuKa, 4
MYyIEHHOTO TOPU30HTAIIBLHO,
TeM OoJIbIle, YeM OOJIbIIe
BBICOTA ITycKa"
Craprosasn bubnunoreka LIOK
9 https://m.eds00.ru/7f41619
AUATHOCTHYecKasi padoTa 4
JlaboparopHas pabota bubmmorexa [JOK
"OueHnka Auamerpa aroma https://m.edsoo.ru/7f41619
METOJIOM PSIOB (C 4
10 I/ICHOJ‘IB3OB8.\I:II/ICM
dororpaduit)" Ctpoerue
BemiecTBa. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTBA
Ypoxk-uccuenoBanue bubnuorexa [IOK
"HaOmroaeHue TemoBoro https://m.edso0.ru/7f41619
1 pacuupenusi ra3oB. OTBITHI 4

1o oOHapy>KEHUIO 1eHCTBUA
CHJI MOJIEKYJISIPHOTO
NpUTSKEHUA"
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JIBM>KEHUE YacTUll BELIECTBA.

bubnunorexa LIOK

12 Huddysus. bpoynosckoe https://m.edso0o.ru/7f41619
JIBIKEHUE 4
Ypok-uccnenoBanue bubmmoreka [JOK

13 "HaOxnronenue u o0bsiCHEHUE https://m.edso0.ru/7f41619
OpPOYHOBCKOI'O JBHKEHHS 4
nuddy3un"
BzaumopeiicTBue gacTuil bubnnorexa [IOK

14 BEILECTBA: IIPUTSKEHUE U https://m.edsoo.ru/7f41619
OTTaJIKMBaHHE 4
ArperaTHble COCTOSTHUS bubnnorexa [JOK

15 BeniecTBa. OcoOeHHOCTH https://m.edsoo.ru/7f41619
arperaTHBIX COCTOSTHUN BOJIBI 4
Mexannueckoe IBIDKEHHUE. bu6nmorexa LIOK

16 ITyTs, TpaekTopus, https://m.edsoo.ru/7f41619
repeMeleHune 4
PaBaomepHOE 1 bubmmnoreka HOK

17 HEPAaBHOMEPHOE JIBUJKEHUE. https://m.edsoo.ru/7f41619
Ckopocth 4
Haxoxnenue ckopocTu, myTu bubmmnoreka HOK

18 Y BPEMEHHU IIPU paBHOMEPHOM https://m.edsoo.ru/7f41619
NPSIMOJIMHEHHOM JTBUKCHUHT 4
JlaGopartopHas paboTa bubmuortexa [IOK

19 "OmnpeneneHne CKOPOCTH https://m.eds00.ru/7f41619
PaBHOMEPHOTO JIBHKEHUS" 4
['paduku npssMoIuHEIHOTO Bubmorexa HOK

20 https://m.eds00.ru/7f41619

PaBHOMEPHOTO JIBUKEHUS

4
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Penrenue 3amau mo reme

bubnunorexa LIOK

21 " . " https://m.eds00.ru/7f41619
Pacuer cpenneili ckopoctu 4
JlaboparopHas paboTa bubmmoreka [JOK
"Onpenenenue cpenHen https://m.edsoo.ru/7f41619
22 CKOPOCTH CKOJIbXKCHHSI OpycKa 4
WIN IIapHKa 110 HaKJIOHHOH
IJIOCKOCTH"
OTHOCHTEBHOCTD JBHKCHUS. bubnuorexa [IOK
23 CrnoxeHne CKOpocTeil mpu https://m.edso0.ru/7f41619
HapajuieabHOM JIBUKEHUH 4
[Tonyuyenue u ananus bubnuoreka [IOK
24 rpadMKOB 3aBUCHMOCTH ITYTH https://m.edsoo.ru/7f41619
¥ CKOPOCTH JIBHXKEHHS OT 4
BpPEMEHU
Pemenue rpaduyeckux 3amau bubmuoteka [IOK
5 1o reMe "MexaHuKa. https://m.edso00.ru/7f41619
> PaBHOMEpHOE 4
psIMOJIMHEIHOE ABIKEeHne"
SIBnenue nHepUU. 3aKOH bubmorexa LOK
26 https://m.eds00.ru/7f41619
MHEPLUU 4
B3auMopaelicTBue Tea Kak bubnunorexa LIOK
[IPUYMHA U3MEHEHUs https://m.edso0o.ru/7f41619
27 ckopocTH. Macca Tena Kak 4

MEpa MHCPTHOCTHU TCJIa IPpU
MOCTYNATCJIbHOM ABHKXCHUU
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Ypok-uccnenoBanue

bubnunorexa LIOK

28 "CpaBHEeHHE Macc 10 https://m.edso0o.ru/7f41619
B3aUMO/JICUCTBUIO TEN" 4
bubnunorexa LIOK
29 [TnoTHOCTB BelecTBa https://m.edso0o.ru/7f41619
4
JlaGopaTopHnas pabota bubmuorexa [JOK
30 "OnpeneneHne IIOTHOCTH https://m.eds00.ru/7f41619
TBEpIOro Tena" 4
Permrenue 3agad mo reme bu6nmorexa LIOK
31 "Macca Tena. [moTHOCTH https://m.edso0o.ru/7f41619
BemecTna" 4
CmecH U CILIaBBI. bubmuoreka [{OK
32 [ToBepXxHOCTHASI ¥ IMHEHHAS https://m.edso0o.ru/7f41619
IUIOTHOCTh 4
[ToaroroBka Kk KOHTPOJIBHOMN bubmmnoreka HOK
pabore no Teme "duznka — https://m.edsoo.ru/7f41619
HayKa 0 IPHPOJIE. 4
33 [lepBoHavanbHbBIE CBEACHUS
00 aTOMHO-MOJIEKYISIPHOM
CTPOEHHUH BEIECTBA.
Mexanuka"
KonTposbHnas padora no bubmuortexa [IOK
Teme ""@u3nKa — HAYKa 0 https://m.edso0o.ru/7f41619
34 npupoje. [leppoHavaibHbIe 4

cBeIeHHs1 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOEHH U
Bemecrsa. Mexanuka'"
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Cuina. SIBneHue TATOTEHUS.

bubnunorexa LIOK

35 https://m.edso0o.ru/7f41619
Cuta TsbxecTu A
N3o6paxenue cun. Pemenue bubmmoreka [JOK
36 3aga4 o teme "Ornpenenenue https://m.eds00.ru/7f41619
CHJIBI TSKECTH" 4
bu6nmoreka [IOK
37 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/7f41619
4
Bec Tena. U3mepenue cuil. bubmorexa LOK
38 https://m.eds00.ru/7f41619
Junamomerp 4
Ypok-uccnenoBanue bubmmorexa [JOK
39 "Habmtoienue n3MeHeHust https://m.edso00.ru/7f41619
CKOPOCTH IIPU 4
B3auMOJIeCTBUU Ten"
bubmmoteka IIOK
Pemienue 3amau mo teme
40 " " https://m.edsoo.ru/7f41619
Cuna ynpyroctu. Bec tena 4
JlaGopaTtopHnast pabota bubmuoreka [IOK
"OnbIThI, JEMOHCTPUPYIOLIHE https://m.edsoo.ru/7f41619
41 3aBUCHMOCTB PAaCTSDKCHUSI 4
(tedopmaniun) Npy>KUHBI OT
IIPUJIOKEHHOM CHIbI"
but6mmorekxa [IOK
42 Cuna tpeHus https://m.edsoo.ru/7f41619

4
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CloxeHue Cul.

bubnunorexa LIOK

43 y https://m.eds00.ru/7f41619
PaBHOelicTBYIOIIAA cHita 4
Pemenne 3amad mo Teme bubnunoreka LIOK

44 "CnoxxeHue Cuil. https://m.edso0.ru/7f41619
PaBHoelicTBYyOMIas cra' 4
Penrenue 3amad mo reme bu6nmoreka [IOK

45 "BzaumopeiictBue Tei. Cuitbl https://m.edso0.ru/7f41619
B MEXaHHUKe" 4
KonTpoabsHnas pabdora no bubnnoreka [JOK

46 Teme ""B3anmMoaeiicreue https://m.edsoo.ru/7f41619
Tea" 4
JlaGopaTopHnas pabota bubnnoreka [JOK
"OnbIThL, JEMOHCTPUPYIOLLINE https://m.edso00.ru/7f41619
3aBUCHUMOCTH CHJIBI TPEHUS 4

47 CKOJIb)KCHHUS OT CHJIBI
JABJICHUS U XapaKTepa
COTIPUKACAIOIIIUXCS
noBepxHocTei"”
Pemienne 3amad mo tTeme bubnmorexa LIOK

48 "Bzaumopeticreue Tea. Cuisl https://m.edso0.ru/7f41619
B MexaHuke" 4
Pemienne 3amad mo teme bubnunorexa LIOK
"Cuna tpenus". Ypok- https://m.edsoo.ru/7f41619

49 UCCIIENOBAHKE 110 TEME 4

"NccneqoBanue 3aBUCUMOCTH
CHWJIBI TPEHUS OT TUTOIIIA TN
CONPUKOCHOBEHUSA"
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bubnunorexa LIOK

50 JaBnenue TBEPABIX TeI https://m.edso0o.ru/7f41619
4
Y pOK-3KCIIEpUMEHT bubmmoreka [JOK
51 "CriocoObl onpeaeneHus https://m.eds00.ru/7f41619
JIaBJIeHHs TBEPIOro Tea" 4
VYpoxk-uccienopanue bu6nmoreka [IOK
52 "3aBUCUMOCTb /1aBJICHUS T'a3a https://m.edsoo.ru/7f41619
OT TemIieparypsl" 4
. bubnuoreka [{OK
JlaBiaeHue KuJIKOCTeH 1
53 https://m.eds00.ru/7f41619
ra3oB. 3akoH [lackains p
bubnunoreka LIOK
o4 [IneBMaTH4eCcKkue yCcTponcTBa https://m.edso0o.ru/7f41619
4
3aBUCHUMOCTH JIaBIICHUS bubnmorexa HOK
55 https://m.edsoo.ru/7f41619
KUJKOCTU OT TITyOUHBI 4
bubnmorexa LIOK
56 I'mapocraTudeckuii napamoke https://m.edsoo.ru/7f41619
4
VYpoxk-tipoekt "U3zyuenue Bubmorexa LIOK
57 " https://m.eds00.ru/7f41619
COOOIIAIOIITUXCST COCYIOB 4
Ypok-koHpepeHIus bubmmoreka [JOK
58 "TI'unpaBnuueckue https://m.edsoo.ru/7f41619

MEXaHU3MBI'"

4
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Hcnonp3oBaHue BLICOKUX

bubnunorexa LIOK

59 JABJICHU B COBPEMEHHBIX https://m.edso0o.ru/7f41619
TEXHOJIOTUAX 4
bubnunorexa LIOK
Penrenue 3amad mo teme
60 | " https://m.edsoo.ru/7f41619
JlaBneHue KuAKOCTH 4
Atmocdepa 3emin u bubmorexa HOK
61 . https://m.edso0o.ru/7f41619
MPUYMHBI €€ CYIIECTBOBAHHUS 4
Ypok-uccienoBaHue bu6nunorexa LIOK
62 "IIposiBiIeHNE ACHCTBUSA https://m.edsoo.ru/7f41619
aTMoc(epHOro JTaBIcHHUS" 4
bubnunoreka LIOK
N3mepenune arMmochepHOTro
63 https://m.edsoo.ru/7f41619
nasnenus. OneiT Toppuuemm 4
3aBUCUMOCTH aTMOC(HEPHOTO bubmuoreka [IOK
JABJIEHUS OT BEICOTHI HAJT https://m.edsoo.ru/7f41619
64 ypoBHeM Mopst. [TpuGops! st 4
U3MepeHus aTMOC(HEpPHOTO
JIaBJICHUS
bapomerp-anepou. bubmuoteka [IOK
65 ATMOC]epHOe 1aBJIeHHE Ha https://m.edsoo.ru/7f41619
Pa3INYHBIX BEICOTAX 4
but6mmorexa [IOK
BeITankuBaromas cuia. 3aKoH
66 https://m.edso00.ru/7f41619
Apxumena 4
bubnunotexa LIOK
Pemenue 3agayd mo teme
67 https://m.edsoo.ru/7f41619

"3akoH Apxumena"

4
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Ypok-uccnenoBanue

bubnunorexa LIOK

"DKCepUMEHTAILHOE https://m.eds00.ru/7f41619
68 0oOHapy>XeHHUE ICUCTBUS 4
JKHJIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJI0"
JlaboparopHas pabota bubmmoreka [JOK
"Onpenenenue https://m.eds00.ru/7f41619
69 BBITAJIKMBAIOIIEH CHIIBL, 4
JIEHCTBYIOLLEH Ha TeloO,
MOTPY>KEHHOE B KUJKOCTh"
bubnunoreka LIOK
70 [InaBanue ten https://m.edso0o.ru/7f41619
4
JlaboparopHas pabota bubmmorexa [JOK
"HccnenoBaHue 3aBUCUMOCTH https://m.edsoo.ru/7f41619
71 Beca Tena B BOZIE OT 00beMa 4
MOTPYKEHHOU B KHUJIKOCTh
yacTu Tena"
BosznyxomnaBanue. [linaBanue bubmiorexa LIOK
72 https://m.edso00.ru/7f41619
CyZlIOB 4
Pemienne 3amad mo Teme bubnmorexa LIOK
73 "3akoH Apxumena. Y CIOBHS https://m.eds00.ru/7f41619
r1aBaHus ten" 4
Pemenue 3amad no teme bubnunorexa LIOK
74 "JleficTBUE KUAKOCTH U rasza https://m.edso0.ru/7f41619

Ha MOrPY>KEHHOE B HUX TEJI0"

4
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YPpOK-IIPOEKT

bubnunorexa LIOK

"KonctpyupoBanue https://m.eds00.ru/7f41619
75 apeoMeTpa WM JIOAKU 1 4
orpezeseHue
rpy30M0aBbEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM bubnunorexa LIOK
pabote 1o Teme "JlaBneHue https://m.eds00.ru/7f41619
76 TBEPABIX TN, KUAKOCTEH U 4
ra3zos"
KonTposbHnas padora no Bu6mmotreka [IOK
77 Teme "' /laBiieHHe TBepAbIX https://m.eds00.ru/7f41619
TeJl, AUAKOCTeH 1 razoB" 4
bubnunoreka LIOK
78 Mexanunueckas pabota https://m.edso0o.ru/7f41619
4
bubnmnorexa LIOK
79 MorHoCTb https://m.edsoo.ru/7f41619
4
Pemienune 3ama4d Ha bubnmorexa LIOK
80 orpeeneHue padboTsl U https://m.edsoo.ru/7f41619
MOIIHOCTH 4
PaGota cuibl TSKECTH U CHITBI bubnmorexa OK
81 https://m.edso00.ru/7f41619
TPCHHS 4
VYpok-uccnenoBanue "Pacuér bubnuotexa [JOK
82 MOIITHOCTH, Pa3BUBAEMOM MTPH https://m.eds00.ru/7f41619

HoabLEMeE 10 JiecTHHUIE"

4
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bubnunorexa LIOK

83 [IpocThie MeEXaHU3MBI https://m.edsoo.ru/7f41619
4
MowmenT cuibl. [IpaBuio Bubmorexa HOK
84 https://m.eds00.ru/7f41619
MOMEHTOB 4
JlaGopaTtopHnas pabota bubmuorexa [JOK
85 "N3y4yeHue nmpaBuiia pbryara https://m.edsoo.ru/7f41619
JUISL TOJBMYKHOTO M 4
HETOIBIYKHOTO 0JI0KOB"
bubnuoreka [{OK
86 "30510TOC MPaBUIIO" MEXaHUKH https://m.edsoo.ru/7f41619
4
Ypok-koHpepeHIus bubnnoreka [JOK
87 "[IpocThie MEXaHU3MBI B https://m.edso00.ru/7f41619
OBITY, TEXHHUKE, JKUBBIX 4
opraHuszmax"
Koaddunuent nonesnoro bubmuoreka [IOK
88 JIEHCTBHS MPOCTHIX https://m.edso0o.ru/7f41619
MEXaHN3MOB 4
YPOK-TIpOEKT bubnuoreka [JOK
89 "IIpoexkTupoBaHue https://m.edsoo.ru/7f41619
MTOJINCIIACTOB C 3aJaHHBIMA 4
napaMmerpamu’
Pemenue 3agau"3omoroe but6mmorekxa [IOK
90 npaBuio” https://m.edso0o.ru/7f41619

MexaHuku/Beepoccuiickas
npoBepoyHas paboTa

4
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Pemrenue 3agad mo reme
"Pabora cHIbI TSKECTU U

bubnunorexa LIOK
https://m.edsoo.ru/7f41619
4

91 CHJIBI 4
Tpenus"/Bcepoccuiickas
poBepoyHas paborta
JlaboparopHas pabota bubmmoreka [JOK
"Onpenenenue KII/] https://m.eds00.ru/7f41619
92 HOIBUKHOTO U 4
HEIMOABWKHOTO OJIOKOB"
MexaHuueckast SHEprusl. Bu6mmotreka [IOK
93 Kunernueckas u https://m.edsoo.ru/7f41619
MOTEHILIMaIbHAas SHEPTus 4
3aKOH COXpaHEeHHUS bu6morexa HOK
94 . https://m.edsoo.ru/7f41619
MEXaHHYECKOM HepTrun 4
YPpOK-3KCIIEpUMEHT bubnnorexa [JOK
"DKCIIepUMEHTaIbHOE https://m.edso0o.ru/7f41619
orpeieJIeHNe N3MEHEHUS 4
95 KHHETUICCKOU 1
MOTCHIINATHHON YHEPTHH MTPU
CKaThIBAaHWH TEJIa 110
HAaKJIOHHOM miockocTh"
IToaroToBKa K KOHTPOJIBHOMN bu6muoreka [JOK
96 pabote o Teme "Pabora u https://m.edsoo.ru/7f41619
MOIITHOCTh. DHeprus’" 4
Kountpoasnas padora no bubmmoreka [JOK
97 Teme ""PadoTra M1 MOIIIHOCT. https://m.edsoo.ru/7f41619

JHeprusa"

4
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PaboTa ¢ TekcTaMu Mo TeEME

bubnunorexa LIOK

98 " | 1 https://m.edso0.ru/7f41619
MexaHn4ecKoe IBIKSHHE 4
Pabora ¢ TekcTamu o Teme bubmorexa [JOK
99 | " 1 https://m.edso0.ru/7f41619
CtpoeHue BelecTa 4
Pabota ¢ TekcTaMu 1o TemMe bubmorexa HOK
100 | | 1 https://m.edso0.ru/7f41619
Cuibl B ipupoje 4
PaboTta ¢ TekcTaMH 110 TEME bubnunoreka LIOK
101 "JlaBneHue TBEPABIX TEII, 1 https://m.edso00.ru/7f41619
JKAIKOCTEN U ra3os" 4
Pabota ¢ TekcTaMu 110 TeME bu6nunorexa LIOK
102 "Oueprus. [Ipocteie 1 https://m.edso00.ru/7f41619
MEXaHHU3MBbI" 4
BIIEE KOJIMYECTBO HACOB
OBII] OJI CTBO HACO 102 93

[10 ITPOT'PAMME
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8 KUIACC

KounyecTBO 4acoB Hara JIeKTPOHHbIE
Ne H3yYeHHUs u@pposbie
Tema ypoka Kontposbubie IIpakTnueckue tupp
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
NnaH dDakT pecypcbl

OcCHOBHBIE TIOJIOKEHUS
MOJEKVIDHO- bubmuoreka [JOK

1 yBp . 1 https://m.edsoo.ru/7f4181
KHHETUYECKOM TeOpUHU U UX oo
OTIBITHBIE TIOJITBEPKICHUS -
Macca u pazmep aTOMOB U bubmorexa [JOK

2 P P 1 https://m.edsoo.ru/7f4181
MOJIEKYIT

ce

Mopenu TBEpIO0TO, bu6mmoreka [IOK

3 KHUJKOTO U Ta3000pa3HOTo 1 https://m.edsoo.ru/7f4181
COCTOSTHHH BEIeCTBA ce
VYpoxk-koHpepeHuus
"Kpucrannuueckue n bubnnorexka [JOK

4 amopdusie Tena. ['paden. 1 https://m.edsoo.ru/7f4181
[Tonyuenue ce
HCKYCCTBEHHBIX aJiMa3oB"
CmauuBaHue u bu6mmorexa [IOK

5 KalMWJUISIPHOCTb. 1 https://m.edsoo.ru/7f4181
[ToBepXHOCTHOE HATSIKEHUE ce
TenmoBoe pacumpeHue u bubmorexa HOK

6 P P 1 https://m.edsoo.ru/7f4181
cKaThe co
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TemnoBoe IBUKEHUE.

bubmuorexa [JOK

7 https://m.edsoo.ru/7f4181
Temneparypa
ce
bubmuoreka [JOK
8 TeMneparypHble IIKaJIbI https://m.edsoo.ru/7f4181
ce
BuyTpeHsss sHeprus u bubmorexa LOK
9 yip . P https://m.edsoo.ru/7f4181
CrocoObl €€ U3MEHEHUS oo
bubmuorexa [JOK
10 Buns! Teruonepenaun https://m.edsoo.ru/7f4181
ce
VYpoxk-koHpepeHuus
"Ucnonp30BaHKe TEIIOBBIX bubnuorexa [JOK
11 CBOICTB BEIIECTB U https://m.edsoo.ru/7f4181
MaTepUajoB B LEJIX ce
sHeprocoepexxeHus"
bu6mmoreka [IOK
KonnuecTBO TEIIOTHI.
12 https://m.edsoo.ru/7f4181
VY eabpHas TEIIOEMKOCTD e
Ypoxk-uccienoBanue
"IIpoBepka runoTe3bl
N bubmuorexa [JOK
JIMHEHHOM 3aBUCHMOCTH
13 https://m.edso00.ru/7f4181
JUTHHBI CTOJIOWKA JKHJIKOCTH co
B TEPMOMETPHUUECKOMN o
TpyOKe OT Temmeparypbl"”
YpaBHeHHE TETIOBOTO bubmorexa [JOK
14 P https://m.edso0o.ru/7f4181

Oananca. TemrooOMeH u

ce



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

TEIJIOBOE PAaBHOBECHE.
3axoH Herorona—PuxmMaHa

Jlaboparopnas pabota
"HccnenoBaHue IBJIEHUS

bu6mmoreka [IOK

15 TEII000MEeHa TpH https://m.edsoo.ru/7f4181
CMEIINBAHNHU XOJIOIHON U ce
ropstaeit Boanl"
Pemenue 3anau mo teme bu6mmoreka [IOK
16 "Tenmoo0MeH U TEMI0BOE https://m.edsoo.ru/7f4181
paBHOBecue" ce
JlaGoparopHnas pabota
"OmnpeneseHue KoJu4ecTBa
TEIUIOTHI, TOJIYYeHHOTO bubmorexa [JOK
17 . https://m.edsoo.ru/7f4181
BOJION MpHU TEIJI000MEeHe ¢ co
HarpeThiM METATUICCKIM
HUIHHIPOM"
[1naBneHue u oTBEpACBaHHE
KPUCTANTNYCCKHUX BEIICCTB. bubmorexa [JOK
18 https://m.edsoo.ru/7f4181
VY eapHas TEoTa co
TIJIaBJICHUS
Pemenue 3amau mo reme
gapere i bubnnorexka [JOK
19 https://m.edso0o.ru/7f4181
OTBEp/ICBaHUE co
KpHUCTAJUIMYECKUX Tem" o
JlaGopatopHnas pabora bubnnoreka [JOK
20 "OnpeneneHue yaeabHOU https://m.edsoo.ru/7f4181

TEIUIOTHI IUIaBJIEHU Jbaa"

ce
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Ypoxk-uccienoBanue
"CpaBHEHHE TTPOIIECCOB
TUIaBJICHUS

bubmuoreka [JOK

21 KPUCTAJUTMYECKUX TEII U 1 https://m.edsoo.ru/7f4181
pa3MAryeHus rnpu ce
HarpeBaHuu aMop(HBIX
Ten"
[TapoobpazoBanue u bubmorexa HOK

22 https://m.edsoo.ru/7f4181
KoHAeHcauus. Mcnapenue co
Kunienue. Y nenbHas
TeI10Ta mapooOpa3oBaHMS. bubnuorexa [JOK

23 3aBUCHUMOCTb TEMIIEPATYPhI https://m.edsoo.ru/7f4181
KHUIIEHUS OT aTMOC(HEPHOTO ce
JaBJICHUS
Pemenue 3anau mo teme bu6mmoreka [JOK

24 "ITapoobpazoBanue u https://m.edsoo.ru/7f4181
Kkunexue" ce
Ypok-uccnenoBanue
"OOBsiICHEHHE 3aBUCUMOCTH bubmorexa HOK

25 1 https://m.edsoo.ru/7f4181
TEMIIEPATYPHI KUTICHUS OT ce
naBneHus" T
Hacprmennsriit u bubmuorexa [JOK

26 HEHACHIIICHHBIN TMap. https://m.edsoo.ru/7f4181
BiaxxHocTh BO3yXa ce
Brnaxxnocts Bo3ayxa u eé bubnuorexa [JOK

27 m3mepenue. JlaboparopHas 0.5 https://m.edsoo.ru/7f4181

pabora "Onpenenenue

ce
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OTHOCHUTEIBHON BIAXKHOCTU
BO3ayXa"

Permrenue 3agad mo reme

bubmuoreka [JOK

28 " " https://m.edsoo.ru/7f4181
BraaxnocTs
ce
Pemenue 3amay u ananus
CUTYaIlNi, CBI3aHHBIX C bubmorexa [IOK
29 4 ’ https://m.edso00.ru/7f4181
SIBJICHUSIMU UCTIAPEHUS U o
KOHJICHCAIINU o
DHeprus TOILIMBA. bubnuorexa [JOK
30 VnenbHas Temiora https://m.edsoo.ru/7f4181
cropaHus ce
ITpuHmner paboTeI bubmioreka IJOK
31 P P . https://m.edsoo.ru/7£4181
TEILIOBBIX JIBUraTeICH co
[TapoBas TypOuHa. bubnuorexa [IOK
32 JIBuraTenb BHYTPEHHETO https://m.edsoo.ru/7f4181
CTOpaHHUS ce
bu6mmoreka [IOK
33 KII/I TermoBoro nBuratens https://m.edsoo.ru/7f4181
ce
Pemenue 3anau mo teme bu6mmoreka [IOK
34 "KII/] TerstoBoro https://m.edso0o.ru/7f4181
nBurareis" ce
Ypok-kKoH(pepeHHs
"'IPCHJ'IOBLI(S I[F])BI/II‘EITCJ'II/I u bubmorexa HOK
35 https://m.edso00.ru/7f4181

3allUTa OKpYKAroIIei
cpenbr"”

ce
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TennoBbie TOTEPH B

bubmuorexa [JOK

36 https://m.edsoo.ru/7f4181
TETIOCETSIX
ce
3aKOH COXpaHEHUS U
MIPEeBPAIICHIS SHEPTUHU B bubmorexa [JOK
37 peBp P https://m.edsoo.ru/7f4181
MEXaHHYECKUX ¥ TETIOBBIX o
npoueccax T
[ToaroroBka k
KOHTPOJILHOHM paboTe 1o bubnuoreka [IOK
38 Teme "TeroBbie SBICHHUS. https://m.edsoo.ru/7f4181
N3menenne arperaTHbix ce
COCTOSHHUH BerecTBa'"
KonTponbHas padota no
" bubnmnoreka [JOK
TeMe "TeruioBbIe SIBICHUS.
39 https://m.edsoo.ru/7f4181
N3menenne arperaTHbix ce
COCTOSIHM BemiecTa" o
DnexTpusanus ten. /[Ba bubmorexa HOK
40 P ' https://m.edsoo.ru/7f4181
poaa 3apsiioB
ce
Ypoxk-uccienoBanue
"HccnenoBanue cnoco0oB bubmorexa HOK
41 https://m.edsoo.ru/7f4181
pa3IMYHBIX BEIIECTB co
Ha’3JIEeKTPU30BBIBATHCS " o
BzaumoneiictBue bu6mmorexa [IOK
42 3apsOKEHHBIX TEJ. 3aKOH https://m.edsoo.ru/7f4181
Kynona ce
DneKTpruYecKoe moJie. bubnmoreka [JOK
43 HanpspxéHHOCTD https://m.edsoo.ru/7f4181

QJICKTPHUYCCKOTIO ITOJIA.

ce
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[IpuHnun cyneprno3unumn
NEKTPUYECKUX MTOJIEH

Hocurenu snexkrpuyeckux

bu6mmoreka [IOK

44 3aps10B. DJIEMEHTAPHBIN https://m.edsoo.ru/7f4181
3apsan. CtpoeHue atoma ce
3aKOH COXpaHEHUS bubmorexa [JOK

45 https://m.edsoo.ru/7f4181
ANEKTPUYECKOTO 3apsaa ce
[TpoBOIHUKH, TUIICKTPUKH bubmorexa [JOK

46 https://m.edsoo.ru/7f4181
Y TIOJTYITPOBOJTHUKH co
Ypok-koHbepeHIus bubnmnoreka [JOK

47 "DnexkTpu3anus B https://m.edsoo.ru/7f4181
HOBCEIHEBHOMN XU3HU" ce
Pemenue 3agau mo teme bu6mmoreka [JOK

48 "3aK0H COXpaHEHUS https://m.edsoo.ru/7f4181
AIEKTPUYECKOTO 3apsiaa' ce
DNEKTPUUECKUN TOK. bubnnorexka [JOK

49 Hctounnku https://m.edsoo.ru/7f4181
AIEKTPUIECKOTO TOKA ce
Ypoxk-uccienoBanue
"UccnenoBanue neMcTBUs bu6mmoreka [IOK

50 ANEKTPUYECKOTO T0JISI Ha https://m.edsoo.ru/7f4181
MIPOBOJHUKU U ce
JUDJIEKTPUKA"
DIIEKTPUYECKHI TOK B bubmorexa [JOK

o1 https://m.edsoo.ru/7f4181

MeTaiax

ce
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DJIEKTPUUYECKUIN TOK B

bubmuorexa [JOK

52 https://m.edsoo.ru/7f4181
KHUJIKOCTSX M razax co
bubmuoreka [JOK
53 DneKkTpruyecKas 1erb https://m.edsoo.ru/7f4181
ce
bu6mmoreka [IOK
54 Cuia Toka. AMiiepmeTp https://m.edsoo.ru/7f4181
ce
DJIeKTPUYECKOE bubmuoreka [JOK
55 https://m.edsoo.ru/7f4181
HarpsbkeHue. BonsTmerp co
Jlaboparopuas pabora
"COopka U UCIBITaHUE bubmorera [JOK
56 . https://m.edsoo.ru/7f4181
ANEKTPUUYECKON LIeTn co
MTOCTOSIHHOTO TOKa" o
3aBUCHMOCTH CUJIEI TOKA OT bu6mmoreka [JOK
o7 HanpspkeHus. 3akoH Oma https://m.edsoo.ru/7f4181
JUIS y4acTKa [enu ce
JlaboparopHnast pabota
"HccnemoBanue
3aBUCHMOCTH CHJIBI TOKA, bu6mmoreka [JOK
58 MPOTEKAIOIIETO Yepe3 https://m.edsoo.ru/7f4181
PE3UCTOP, OT HATPSHKEHUS ce
Ha Pe3nCTope U
COIIPOTHBIIEHUS pe3ucTopa”
DneKTpruYecKoe bubnmnoreka [JOK
59 CONPOTUBJICHHE. Y IEJIBHOE https://m.edsoo.ru/7f4181

COIIPOTUBJICHHUC

ce
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Jlaboparopuas pabota
"OnpenaeneHue yaeiabHOTO

bu6mmoreka [IOK

60 https://m.edsoo.ru/7f4181
COIIPOTUBIICHUS ce
MPOBOJIHUKA" o
Pewenue 3amad o reme
" bu6mmoreka [IOK
DNeKTpruYecKoe
61 https://m.edsoo.ru/7f4181
COIPOTHUBIICHUE. Y IeTbHOE ce
conpoTHUBJeHUE" o
bu6mmorexa [IOK
Pemenue 3anay no teme
62 " B https://m.edsoo.ru/7f4181
3akoH Oma
ce
IlocaenoBaTenbHOE U bu6mmorexa [IOK
63 napajuIeIbHOEC COSTMHCHUS https://m.edsoo.ru/7f4181
IIPOBOJHUKOB ce
JlaGopatopHnas pabora
"[IpoBepka nmpasuiia
. bu6mmoreka [IOK
CIIOKEHUSI HAMIPSHKEHUN
64 https://m.eds00.ru/7f4181
IIPH MOCJIEI0BATEIEHOM co
COCJIMHEHHH JIBYX =
pe3uctopon"
Pemenue 3agau o reme
" bubnuoteka [JOK
[TocnenoBarenbHOE U
65 https://m.edsoo.ru/7f4181
napaJuiesIbHOe COeTMHEHUS o
MIPOBOJIHUKOB" o
JlaGopatopHnas pabora
"IIpoBepka nmpaBuiia ass bubnnoreka [JOK
66 CHUJIBI TOKA TIPU https://m.edsoo.ru/7f4181

napajyuieIbHOM COeTMHEHUHU
pe3ucTopon"

ce
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Pemenue 3aau Ha
npuMeHeHue 3akona Oma

bu6mmoreka [IOK

67 https://m.edsoo.ru/7f4181
JUTSL pa3JIMYHOTO ce
COCIMHECHHMS TIPOBOTHUKOB -
O/1C u BHYTpeHHEE
A P bubnunoreka [HOK
COIPOTUBIICHUE UCTOYHHUKA
68 https://m.edsoo.ru/7f4181
ToKa. 3akoH Oma 1i1d ce
HOJIHOW enU -
Pemenue 3agau no reme
"5/IC, BHyTpeHHEE Bbubmoreka LIOK
69 COIPOTHBIICHUE UCTOYHHUKA https://m.edsoo.ru/7f4181
TOKa. 3akoH OMa ig ce
noJiHou nenu"
Jlaboparopuas pabora
"Onpenenenne IC u bubmuorexa [JOK
70 BHYTPEHHETO https://m.edsoo.ru/7f4181
COTMPOTUBIIEHUS UCTOYHHUKA ce
ToKa"
bu6mmoreka [IOK
71 ITpaBuna Kupxroda https://m.edsoo.ru/7f4181
ce
JlaGopatopHnas pabora bubnuoreka [IOK
72 "[IpoBepka mpaBui https://m.edsoo.ru/7f4181
Kupxroga" ce
Ypok-uccieroBaHue
" bubnuotexa [JOK
N3ydenue BOIbT-
73 https://m.edsoo.ru/7f4181

aMIIEPHBIX XapaKTEPUCTUK
HEJIMHEHHBIX DJIEMEHTOB"

ce
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Pabota snexTpuueckoro

bu6mmoreka [IOK

74 TOKa. MOIITHOCTH https://m.edsoo.ru/7f4181
AJIEKTPUICCKOTO TOKA ce
Jlaboparopuas pabota
" bu6mmoreka [IOK
Onpenenenue pabOTH U
75 https://m.edsoo.ru/7f4181
MOIIHOCTH 3JIEKTPUYECKOTO ce
TOKa" o
3akon Jlxoyns-Jlenua.
Aoy bubmuoreka [JOK
[TorpebuTenu
76 https://m.edsoo.ru/7f4181
ANEKTPUIECKOTO TOKA. co
Kopotkoe 3ambikanne o
Ypok-koH(bepeHus
"OOBSICHCHHE U TIPUHITUTT bubmuorexa [JOK
77 JIEHCTBHS TOMAIITHUIX https://m.edsoo.ru/7f4181
3JIEKTPOHArpeBaTEIbHBIX ce
npuoopos"
IToaroroBka x
KOHTPOJIbHON paboTe 1o
TeMe "DIeKTpUUIECKHe bubnmnorexa [JOK
78 3apsibl. 3apsKEHHBIC Tela https://m.edsoo.ru/7f4181
U UX B3aWMOJICHCTBUS. ce
ITocTostHHBIN
AIEKTPUUYECKUN TOK"
KonTponbnas padota no
Teme "DJIEeKTPUIECKUE
bubmuorexa [JOK
3apsibl. 3apsHKEHHBIC Tea
79 https://m.edso00.ru/7f4181

U UX B3aUMOJICHCTBHUS.
[TocrossHHBIM
AIEKTPUYECKUN TOK"

ce
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TlocTossHHBIE MATHUTEHL.
MaruutHOE 1oJjie 3eMiIu U

bu6mmoreka [IOK

80 https://m.edsoo.ru/7f4181
€ro 3HaYeHHE JJIS )KU3HU Ha ce
3emiie -
Ypoxk-uccienoBanue
"N3y4yeHre MarHUTHOT'O
I10JIS1 ITOCTOSIHHBIX
bu6mmorexa [IOK
MarHuTOB IIPU UX
81 https://m.edsoo.ru/7f4181
00BEINHEHUN U oo
pazzaenenuu. Busyanuszanus o
I10JIs1 TOCTOSTHHBIX
MarHuToB"
OmnsiT Opcrena. MarautHoe bubmorexa LHOK
82 https://m.edso0.ru/7f4181
I10JI€ AJIEKTPUYECKOr0 TOKA co
OmneiT AMnepa. MarautHoe
I10JI€ KaTYIIKHU C TOKOM. bubnnorexka [JOK
83 IIpumenenune https://m.edsoo.ru/7f4181
JJIEKTPOMAarHuToB B ce
TEXHHUKE
Cuna Amnepa u bubnuoreka [IOK
84 olnpezeneHue eé https://m.edsoo.ru/7f4181
HanpaBJICHUs ce
Pemrenue 3agad mo reMme
" bubnmnoreka [JOK
Cuita AMniepa u
85 https://m.edso0.ru/7f4181

OIpeJIeIIeHNE €€
HanpasieHus"

ce
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DNEeKTpOABUTATEINb
MIOCTOSTHHOTO TOKA.

bubmuoreka [JOK
Hcnoas3oBanue
86 - https://m.edsoo.ru/7f4181
AJICKTPOIBUTATENICH B ce
TEXHUYECKUX YCTPOMCTBAX -
Y Ha TPaHCIOpTE
JlaGopaTopHas paboTta
" o bubnuorexa [JOK
Nzyyenue neiictBus
87 https://m.edsoo.ru/7f4181
MarHuTHOTO TT0JISI Ha oo
MPOBOJHUK C TOKOM" -
Bceepoccutickast mpoBepoyHas bubmorexa HOK
88 P POBEp https://m.eds00.ru/7f4181
pabora
ce
Bceepoccuiickas mpoBepoyHas bubmorexa HOK
89 P posep https://m.edsoo.ru/7f4181
pabora
ce
Ypok-kKoH(pepeHIHs
" P bep bubmuorexa [JOK
[IpakTueckoe
90 https://m.edsoo.ru/7f4181
MIPUMEHEHHE co
AJeKTpoIBUTaTesei"” T
JlaGopatopHnas pabora
" bubnuoteka [JOK
Koncrpyupoanue u
91 https://m.edsoo.ru/7f4181
n3ydyeHue paboThbl co
AJIEKTPOBUTATENS " o
JlaGopatopHnas pabora
" bubnuotexa [JOK
N3mepenne KII1J]
92 . https://m.edso00.ru/7f4181
3IEKTPOJIBUTaTEIbHOMN

YCTaHOBKH"

ce
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Omnbrtel @apasest. 3akoH

bu6mmoreka [IOK

93 3JIEKTPOMArHUTHOM https://m.edsoo.ru/7f4181
unaykiuu. [Ipasuno Jlenna ce
Ypoxk-uccienoBanue
"UccnenoBanue u3aMeHEHHUI bubmorexa [JOK

94 https://m.edsoo.ru/7f4181
3HAYEHUS U HAMIPABJICHUS o
WHAYKIIMOHHOTO TOKa" o
Pemenue 3agau no reme
"3aKOH AIEKTPOMArHUTHON bubmorexa [JOK

95 P https://m.edsoo.ru/7£4181
nHaykuuu. [Ipasumno ce
Jlenma" o
DNeKTporeHeparop. bubnuorexa [JOK

96 CriocoOsI moTydeHust https://m.edsoo.ru/7f4181
3JIEKTPOIHEPTUU ce
KonTtponbHas pabora bubnnorexka [JOK

97 "DNeKTpOMarHuTHbIE https://m.edsoo.ru/7f4181
siBJIeHUS " ce
Pabota ¢ TekcTtamu 1o Teme bu6mmoreka [IOK

98 "[TocTostHHBII https://m.edsoo.ru/7f4181
ANEKTPUYECKUN TOK" ce
PaGora ¢ TekcTamu o Teme bubmorexa [JOK

99 \ " https://m.edso0o0.ru/7f4181

TennoBbIe SIBICHHUS o

Pabota c Tekctamu o Teme
"DnexkTpuuecKue 3apsabl bubmotexa [JOK

100 P PAARL https://m.edsoo.ru/7f4181

3apspKeHHBIC Tela | UX
B3auMojieiicTeue"

ce
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101

102

VYpoxk-koHpepeHuus
"DNeKTpOCTaHIIUU HA
BO300HOBJIIEMBIX
HMCTOYHUKA SHEPTHH.
[Tpo6eMbI 3K0JIOTHH.
TomnuBHBIE 3IEMEHTHI U
anexTpomMoouaun"
PaboTa ¢ TekcTaMH 110 TEME
"MarHuTHEIC SIBIICHHS B
AJICKTPOMArHUTHAS
UHIyKIUs"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

22.5

bubmuoreka [JOK
https://m.edsoo.ru/7f4181
ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181

ce
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Konrpoabnsie IIpakruyeckue bp
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
MexaHuueckoe JBUKEHHE.

1 MarepuanbHas Touka. CriocoObl 1 bubnnorexa [JOK
OIMCaHUs MEXaHUYECKOTO https://m.edsoo.ru/7f41a4a6
JIBUKCHHUS
Cucrema orcyera.

2 OTHOCUTEIBHOCTH MEXAHUYECKOTO 1 bubmmorexa LIOK

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

3 BexTopHbI€ BEIMUNHBI, ONIEpaLlUU C 1 Bbu6motreka [JOK
BEKTOPaMHU, IPOEKIIUU BEKTOPOB https://m.edsoo.ru/7f41a4a6

4 Panuyc-BekTop MarepraibHON 1 bubmuoreka [IOK
TOYKH, IEPEMENIEHNE HA TIIOCKOCTH https://m.edsoo.ru/7f41a4a6

5 PaBHOMEpHOE NpAMONMHENHOE 1 bubmuorteka [IOK
JIBIDKEHUE https://m.edsoo.ru/7f41a4a6
Pemenue 3agad mo reme

6 "PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubmorexa LOK

I')' P https://m.edsoo.ru/7f41a4a6
JIBUKCHHE
HepaBHOMepHOE NpSAMOIUHENHOE

7 nBwkeHne. CpeqHsst © MTHOBEHHAs 1 but6mmorekxa [IOK
CKOPOCTB TeJia TP HEPABHOMEPHOM https://m.edsoo.ru/7f41a4a6
JBUKEHUHT

3 JlaGopaTtopHnast pabota 1 1 bubnmnorexa [JOK

"Onpenenenne cpeHel CKOPOCTH

https://m.edsoo.ru/7f41a4a6
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CKOJIBKEHUSI OpyCKa W ABMKCHUS
IapuKa o HaKJIOHHOM IJIOCKOCTH"

PaBHOYyCKOpEeHHOE NTPSIMOJIUMHEITHOE

bub6nmmoreka [IOK

9
JIBUKECHHE. Y CKOpEHUE https://m.edsoo.ru/7f41a4a6
CKopocTh paBHOYCKOPEHHOTO
P pu YEROP bubnmoreka [IOK
10 UDAMOIIHHCHHOTO IBIGKCHHIA. https://m.edsoo.ru/7f41a4a6
I'paduk ckopocTH T '
Pewenue 3anau no reme "CkopocTthb
11 ABHOYCKO Ie[HHOI"O ’ bubmorexa LIOK
P Y pv " https://m.edsoo0.ru/7f41a4a6
IPSIMOJIMHEHHOTO JBUKCHUS
[Iepemenienue npu
peMet P N bubnunoreka LIOK
12 PaBHOYCKOPEHHOM TPSIMOJTMHEHHOM httos://m.edsoo.ru/7fA1a4a6
JIBUYKEHUU T '
JlaGopaTtopHnast pabota
13 "OmnpeneneHne yCKOpEHus Tesa npu bubnnorexa [JOK
PaBHOYCKOPEHHOM JIBH>KEHUH T10 https://m.edsoo.ru/7f41a4a6
HAKJIOHHOH MJI0cKOCTH"
Pemenue 3amay mo Teme
14 "Tlepemerienue npu bubmuorteka [IOK
PaBHOYCKOPEHHOM NPSAMOJINHEHHOM https://m.edsoo.ru/7f41a4a6
JIBYOKCHUH"
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH ITYTH
bubnunorexa LIOK
15 OT BPEMEHU NPHU PABHOYCKOPEHHOM https://m.edsoo.ru/7f41a4a6
JIBIDKEHUH 0€3 HaualbHOM " '
ckopocTH"
16 I'paduueckas uaTEpHIpeTAIUL bubmuoteka [IOK

YCKOpEHUS, CKOPOCTH, IPOHAEHHOTO

https://m.edsoo.ru/7f41a4a6
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IMyTU U NCPEMCIICHUA IJIA
HpHMOHHHCﬁHOFO JBWXKCHUA

Pewenue 3anau o reme
"I"'paduueckast UHTEPIIPETALIS

17 CKOpPEHHUS, CKOPOCTH, IPOHICHHOTO bubmmorexa [JOK
yerop » CKOP - porA https://m.edsoo.ru/7f41a4a6
MyTH U TICPEMEIICHUS JISI
MPSAMOJMHEHHOTO JBH>KEHUS"
18 YckopeHue cBOOOAHOIO NaJACHHUS. bubnuoreka [IOK
Omnblte! I'anuies https://m.edsoo.ru/7f41a4a6
19 Pemienne 3agad 1mo teme bubnunoreka LIOK
"YckopeHnue cBOOOIHOTO MaaeHus" https://m.edsoo.ru/7f41a4a6
JIBrkeHme Tena, OPOIICHHOTO IO bubmmoreka [JOK
20
YIJIOM K TOPU30HTY https://m.edsoo.ru/7f41a4a6
Pemenne 3ana4 mmo teme " JIBrokeHHE
21 5 g oro Tio I[OM B bubnuoreka [{OK
HHOT
Tera, ponie AV https://m.edsoo.ru/7f41a4a6
TOPU30HTY
JlaGoparopHas paboTa
29 "UccnenoBanue IBUXEHUS TeJla, bubnuoreka [{OK
OpOIIIEHHOTO TIOJT YTIIOM K https://m.edsoo.ru/7f41a4a6
TOpU30HTY"
Pemienne 3agau mo Teme " JIBrmkeHne
23 I P'ICTBIfCM CKO CHI/If bubmmorexa [TOK
OnAe y I')' https://m.edsoo.ru/7f41a4a6
CBOOOIHOTO IMaICHUS
24 JIBr>keHre 1Mo OKPYKHOCTH bubmmorexa LIOK
© Py https://m.edsoo.ru/7f41a4a6
o5 JInneliHasa U yriooBasi CKOPOCTb, bu6muoreka [JOK

nepruoa U 4aCTtoTa

https://m.edsoo.ru/7f41a4a6
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26 CKOpOCTh U YCKOPEHHUE MPHU bubmmoreka [JOK
JIBUSKEHUH 110 OKPY>KHOCTH https://m.edsoo.ru/7f41a4a6
97 Pemenue 3agau mo teme "JIpukeHue bubmuorexa [JOK
10 OKpyxHocTH" https://m.edsoo.ru/7f41a4a6
VYpok-koHpepeHus
28 "Pacmio3HaBanue 1 MpuOIMKEHHOE bubnmnoreka HOK
OINMCAHUE PA3JIUYHBIX BUIOB https://m.edsoo.ru/7f41a4a6
MEXaHHYECKOT'O JIBUKCHUS"
[ToaroToBka K KOHTPOJIBHOM paboTe
29 1o Teme "MexaHU4eCcKOe IBUKCHUE bubmmorexa [JOK
f[ https.//m.edsoo.ru/7f41a4a6
1 CIIOCOOBI €0 OIMUCAHMS
KonTtponpsHast pabora o Teme
30 "MexaHn4ecKoe JIBHKCHUE U bubmorexa [JOK
8 " https://m.edsoo0.ru/7f41a4a6
CIIOCOOBI €T0 ONMKMCAHUS
31 [Iepsriii 3akon HetoTona. BexTop bubmuoreka [IOK
CHJIBI https://m.edsoo.ru/7f41a4a6
39 Bropoii 3akon HeroTona. bubmuoreka [IOK
PaBHOelicTBYIOIIIASA crita https://m.edsoo.ru/7f41a4a6
33 Tperuii 3akoH HproToHa. bubmmnoreka HOK
Cynepno3uuust cui https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
34 C .3 r
113 yHpYroCTH. SaKon & yka https://m.edsoo.ru/7f41a4a6
35 Pemenne 3agau mo teme "Cuna but6mmorekxa [IOK
ynpyroctu" https://m.edsoo.ru/7f41a4a6
JlaGopaTopHas pabota
" pAIOpHI P bubmuoreka [{OK
36 HccnemoBanue 3aBUCUMOCTH CHUTBI

YIPYTrOCTH, BO3HUKAOLIEH B

https://m.edsoo.ru/7f41a4a6
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NpYyXKHUHE, OT CTENEHH IedhopMaliuu
Npy>XUHBI"

bubnunoreka LIOK
37 Cuna Tperns. Kospuunen tperns https://m.edsoo.ru/7f41a4a6
JlaboparopHas paboTa
38 "Onpgneniﬂne Il)coa(b(bnunema bubmmorexa [JOK
| https://m.edsoo.ru/7f41a4a6
TPEHUS CKOJIbKEHUS
JlaGopaTopHnas pabota
"UccnenoBanre 3aBUCUMOCTH CHITBI bubnuoreka [{OK
39
TPEHUS CKOJIbKEHUS OT CHJIBI https://m.edsoo.ru/7f41a4a6
HOPMAaJILHOTO JIaBJeHUs"
40 JIBr>KEHUE TEIl 110 OKPYKHOCTH 10 bubnuoreka [{OK
JIEUCTBUEM HECKOJILKUX CUII https://m.edsoo.ru/7f41a4a6
41 3akoH bepHyiiu u noxbEMHas cuia bubmmoreka [JOK
KpblIa https://m.edsoo.ru/7f41a4a6
VYpok-koHpepenius "CoBpeMeHHbIE
JIeTaTeNbHBIC alllapaThl, Cy/1a Ha
42 MOJBOJIHBIX KPBUIbSIX, aHTUKPBLIO Ha bubmmoteka IIOK
CKOPOCTHBIX aBTOMOOHUJISIX. https://m.edsoo.ru/7f41a4a6
JIBM>KeHUE 1moe3/1a Ha MarHUTHOM
noaymke"
43 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuoteka [JOK
TSTOTEHUS https://m.edsoo.ru/7f41a4a6
BIKEHUE TEJ BOK
44 lj:—lpaBI/ITaHI/IOHHOFO Ez;Tpa. [IepBas bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
KOCMHYECKasi CKOPOCTh
45 HesecomocTs 1 nieperpy3ku bubmmorexa [JOK

https://m.edsoo.ru/7f41a4a6
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46 PaBHOBecue mMaTepuanbHON TOUYKH. Bu6muoteka [JOK
AOCOIIOTHO TBEPIOE TEIIO https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
47 MowmeHT cuisl. [IpaBuino MOMEHTOB https://m.edsoo.ru/7f41a4a6
48 VYpoxk-uccnenosanue "Ornpezenenue bubnmnoreka HOK
LEHTpA TSHKECTH Pa3IMYHbIX TeN" https://m.edsoo.ru/7f41a4a6
Nmnynec tena. 3meHenue
49 umnyisca. Miynsc cunsl. Ypyroe bubmmorexa LIOK
N https://m.edsoo.ru/7f41a4a6
U HEYIIpYroe B3auMoJeicTBHE
50 3aKOHbI U3MEHEHUS U COXPAHEHUS bubmmoreka [JOK
UMITyJIbCa https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
°1 PeaKtiBHOE ABIDKCETC https://m.edsoo.ru/7f41a4a6
Pemenue 3anay no teme "3akoH
52 COXpaHEeHMsI uMIyibca. PeakTuBHOE bromorexa LIOK
" https://m.edso0.ru/7f41a4a6
JIBIDKEHUE
bubmmoteka IIOK
53 Mexanuueckasi paboTa 1 MOLTHOCTb https://m.edsoo.ru/7f41a4a6
54 PabGoTa critbl TSOKECTH, CHITBI bubmmoteka IIOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/7f41a4a6
JlaGopaTtopHnast pabota
55 "Onpenenenne pabOThl CUITBI TPEHUS bubmmoreka [JOK
[P PAaBHOMEPHOM JIBUKEHUHU TeJla https://m.edsoo.ru/7f41a4a6
10 TOPU30HTAIBHON ITOBEPXHOCTH"
bubnunorexa LIOK
5 CBA3b OHEpTHH 1 paGOTEI https://m.edsoo.ru/7f41a4a6
57 JlaGopaTtopHnast pabota bubnmnorexa [JOK

"Onpenenenne paboThl CHUITBI

https://m.edsoo.ru/7f41a4a6
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YIIPYTOCTH IIPU NOABEME I'Py3a C
HCIIOJIL30BaHUEM HEIOABUKHOTO U
[MOABMKHOTO OJIOKOB"

58 [TorenuuanbpHas SHEPTUS buGnuorexa [IOK
P https://m.edsoo.ru/7f41a4a6

59 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/7f41a4a6
3aKOH U3MEHEHHS U COXPaHEHUS bubanoreka [JOK

60 .

MEXaHUYECKON IHEPTrUn https://m.edsoo.ru/7f41a4a6
Pemenue 3amau no teMe "3aKOHEI
61 W3MEHEHUS U COXpaHEHUS bubmmorexa [IOK
. P " https://m.edsoo.ru/7f41a4a6
MEXaHUYECKOM HEepTuu
[ToaroroBka Kk KOHTPOJIBHOM padoTe
62 o Teme "B3aumMopeiicTBue Ten bubmmorexa [JOK
8 | ) https://m.edsoo.ru/7f41a4a6
3aKOHBI COXpaHEHUs
KonTponbHas pabora no teme
63 "B3auMoaeicTBue Tel. 3aKOHBI bubmorexa LOK
| ) https://m.edsoo.ru/7f41a4a6
COXpaHCHHUS
KonebaTtenbHoe nBHKEHUE.

64 OCHOBHBIE XapaKTEPUCTUKHU bubnnorexa [JOK
KoJIeOaHMil: IEPHO/I, 4acTOTa, https://m.edsoo.ru/7f41a4a6
aMILTATY]1a
MareMaTH4ecKuil ¥ NPy KUHHBIN
MmasTHUKH. JlabopaTopHas paboTa
\ bu6nunorexa LIOK

65 HccnemoBanue 3aBUCUMOCTH 0.5

nepuoja KojaebaHuil rpy3a Ha HUTU
OT JUIMHEI HUTH"

https://m.edsoo.ru/7f41a4a6
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JlaboparopHas pabota
"NccneqoBaHue 3aBUCUMOCTH

bubnunoreka LIOK

66
nepuoia KojieoaHui PYKUHHOTO https://m.edsoo.ru/7f41a4a6
MasiTHUKa OT Macchl rpy3a"
bubnunoreka LIOK
67 r 0
APMOMITACCIHE KOJCOAIIA https://m.edsoo.ru/7f41a4a6
68 JlaboparopHas pabota "M3mepenue bubmmoreka [JOK
yCKOpeHusi CBOOOAHOrO najieHus" https://m.edsoo.ru/7f41a4a6
3aryxaromue KoueoaHus.
69 BBII}{,X K :iIHI)IG KoJIeOaHus bubmorexa HOK
YA ' https://m.edsoo.ru/7f41a4a6
Pe3onanc
70 [IpeBpaiieHue 3HEPTUN NIPU bubnnorexa [JOK
K0J1e0aTeIIbHOM JIBH)KCHUN https://m.edsoo.ru/7f41a4a6
VYpok-uccnenosanue "lIpoBepka
71 HE3aBUCUMOCTHU NepuoJia KojaeOaHHi bubnmnoreka [HOK
rpys3a, NOABELIEHHOIO K JIEHTE, OT https://m.edsoo.ru/7f41a4a6
Maccsl rpysa”
7 MexaHn4eckue BOJTHBI: POI0IbHBIE bubmuoreka [JOK
U NIOIIEPEYHBIE https://m.edsoo.ru/7f41a4a6
CBoiicTBa MEXaHUYECKUX BOJIH.
73 JlmnHa BOJIHBI M CKOPOCTH €€ bubmorexa [JOK
P https://m.edsoo.ru/7f41a4a6
pacnpocTpaHeHus
Ypok-uccnenoBanue "Habmonenue
74 UHTEepPEpeHINU U TU(PAKIIUU BOJTH bubmmorexa [JOK
pepert g "p B https://m.edsoo.ru/7f41a4a6
Ha TTOBEPXHOCTHU BOJIBI
Ypok-KoH(pepeHus
" P eper N but6mmorekxa [IOK
75 MexaHnyeckue BOJIHBI B TBEPIOM

tene. CelicMuueckue BOJIHBL"

https://m.edsoo.ru/7f41a4a6
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76 3Byk. Pactipoctpanenue u bubmmoreka [JOK

OTpak€HHUE 3BYKa https://m.edsoo.ru/7f41a4a6
" " bubmmoreka [JOK

" Pewnetiie sajat 10 reme "3pyk https://m.edsoo.ru/7f41a4a6
Ypok-uccnenoBanue

78 "JKCcrepUMEHTAJILHOE OIPEIETICHUE Bu6muotexa [JOK
TPaHULL YaCTOTHI CIBIIIUMBIX https://m.edsoo.ru/7f41a4a6
3BYKOBBIX KoJebaHui"

I'pOMKOCTB 3ByKa M BBICOTA TOHA. bubnuoreka [IOK
79 .
AKYCTHUYECKHI1 pe30HaHC. https://m.edsoo.ru/7f41a4a6
Ypok-uccnenosanue "HabmroaeHue
80 U 00BSICHEHHE aKyCTHYECKOTIO bubmmorexa [JOK
., https://m.edsoo.ru/7f41a4a6
pe3oHaHca
WNHdpa3ByK U yIbTpa3ByK.

81 Kondepenuus "McnonszoBanue bubnmnoreka [HOK
YJIBTPa3ByKa B COBPEMEHHBIX https://m.edsoo.ru/7f41a4a6
TEXHOJIOTHUAX"

82 DIIeKTPOMArHUTHOE MOJIE U bubmuoreka [JOK
3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6

83 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH brbmmorexa LTOK

https://m.edsoo.ru/7f41a4a6
Ypok-koHpepenius "llxana
3JIEKTPOMArHUTHBIX BOJIH.
84 Hcnonp30BaHnEe 3IEKTPOMAarHUTHBIX bubnuotexa [JOK

BOJIH JIJISI COTOBOM CBSI3H.
Pannonokanms. Kocmuueckas cBs3b

https://m.edsoo.ru/7f41a4a6
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Pemenue 3agau Ha onpeneneHue

85 YacCTOTHI U JJIUHBI bubmmorexa [JOK
a . https://m.edsoo.ru/7f41a4a6
AIEKTPOMArHUTHOM BOJIHBI
86 DJeKTpOMarHuTHasi Ipupoa CBeTa. bubnmnoreka HOK
CkopocTb cBeTa https://m.edsoo.ru/7f41a4a6
87 BonnoBbIe cBOMCTBA CBETAa: bubmuorexa [JOK
uHTephepeHIus U qudpaKus https://m.edsoo.ru/7f41a4a6
JlyuyeBas mojaenb cBeTa U
88 re}(,)quT qufKaﬂ OTITHKA bubmorexa [JOK
P ' https://m.edsoo.ru/7f41a4a6
HcTounuku cBeta
89 [IpssmonuHeHOE pacpoCTpaHEeHHE bubmmoreka [JOK
ceera. 3atmenust Conuua u JIyHst https://m.edsoo.ru/7f41a4a6
90 3akoH oTpaxeHus ceera. [1nockoe bubnnorexa [JOK
3epKaIo https://m.edsoo.ru/7f41a4a6
o1 [TocTpoenne nzo0paskeHui, bubmmnoreka [HOK
c(hOpPMHUPOBAHHBIX 3€PKATIOM https://m.edsoo.ru/7f41a4a6
[Ipenomnenue cBera. 3akoH
92 npenomieHus ceera. [lomHoe bubmorexa LOK
P ’ https://m.edsoo.ru/7f41a4a6
OTpakKCHHE CBETA.
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCMMOCTH yTJIa
93 MIPEJIOMJICHUS OT yIJIa TaJCHHS bubmmorexa [JOK
P yr g https://m.edsoo.ru/7f41a4a6
CBETOBOTO JIy4ya Ha TPAHHUIIC
«BO3yX-CTEKIIO»"
94 VYpok-uccnenosanue "AHanus u bubmmnoreka [JOK
00BsICHEHNE ONTHYECKOr0 MUpaxa" https://m.edsoo.ru/7f41a4a6
95 Ypok-koHpepeHIus bubnuotexa [JOK

"M cnoap30BaHue TOJTHOTO

https://m.edsoo.ru/7f41a4a6
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BHYTPEHHETO OTPAKEHUS:
CBETOBO/bI, OIITUKOBOJIOKOHHAS

CBsI3p"
. bubnuorexa [JOK
% Jltisa, X0 Myei B Jmise https://m.edsoo.ru/7f41a4a6
. bubnnorexa [JOK

o7 Popmysia TOHKOH JIHH3bI https://m.edsoo.ru/7f41a4a6
JlaGopaTtopHnast pabora

08 "Onpenenenne HOKyCHOTO bubmmoreka [JOK
PacCTOSHUS U ONITUYECKOM CHUIIBI https://m.edsoo.ru/7f41a4a6
cobuparomiei JTuH3bI"

[Tonyuenue nzobpaxeHuii ¢
99 HOM(}),E_U:IO co6np§mmeﬁ u buGnuorexa [IOK
. https://m.edsoo.ru/7f41a4a6
pacceuBarole JIMH3
Ypok-koHpepennus "[IpuHumn

100 JIEHCTBUSI ONITUYECKHUX TTPHUOOPOB bubmuoreka [IOK
(MHMKpOCKOI, TEJIECKOTI, https://m.edsoo.ru/7f41a4a6
¢doroanmapar)"

101 I'ma3 xak onrudeckasi cucTeMa. bubnuoreka [{OK
bin30pyKOCTh M TATBHO30PKOCTh https://m.edsoo.ru/7f41a4a6
Paznoxxenue 6enoro cBeta B CIIEKT.

102 OnbiTel HhtoTOHA. CliokKeHne bubnuoreka [{OK
CIIEKTPaJIbHBIX LIBETOB. /[ucnepcus https://m.edsoo.ru/7f41a4a6
cBeTa
VYpoxk-npaktukym "Habmtonenue u
00BSICHEHUE OIBITOB TIO

bubnunorexa LIOK
103 pasyoXeHuto 6e10ro cBera B

cnektp. [lonydenue 6enoro npera
MIPH CJIOKEHUH 1[BETOB"

https://m.edsoo.ru/7f41a4a6
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OmneiTel Pe3epdopaa v uranerapHas

bubnunorexa LIOK

104
MOJIEJIL aTOMa https://m.edsoo.ru/7f41a4a6
[Tocrynarter bopa. Mozaens atoma
105 Bopa. Hcnyckanue U IOIIOIIEHIE bubmmorexa HOK
pa- M = https://m.edsoo.ru/7f41a4a6
CBETa aTOMOM.
bub6nmmoreka [IOK
1 K . I
06 BaHTEL. JIMHCIATEIE CHIEKTPEL https://m.eds00.ru/7f41a4a6
VYpok-nipaktukym "HaOmronenue
107 CIfJIOIHHI;)IX u ni:lv{[eﬁanHxineKT OB bubnnorexa [IOK
. p https://m.edsoo.ru/7f41a4a6
U3ITy4eHUS U UCITYCKAHUS
108 PanmnoaktuBHOCTH. Allb(a-, O6eTa- u bu6nmoreka LIOK
raMmma-us3J1y4eHus https://m.edsoo.ru/7f41a4a6
109 CtpoeHue aTOMHOTO s/1pa. Bbu6moteka [JOK
Hyxnonnas Mozenib aToOMHOTO sigpa https://m.edsoo.ru/7f41a4a6
110 PanunoaktuBHBIE TpeBpaIeHUsI. bubnmnorexa [JOK
M3oTonsr https://m.edsoo.ru/7f41a4a6
bubnmnorexa LIOK
111 I1
cproA oypactiaa https://m.edsoo.ru/7f41a4a6
VYpok-koHdpepenuus "/lelicTBue
112 pPaIuOaKTUBHBIX U3Ty4YEeHUN Ha bubnnorexa [JOK
JKUBBIE OpPTraHU3MBI. 3alluTa OT https://m.edsoo.ru/7f41a4a6
PaIHOaKTUBHOTO U3JITyYEHHUs "
SlnepHble peakun. 3aKOHBI
113 C(f[X paHeHII;I 3au;1 OBOI'0 U bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a4a6
MacCOBOT'0 YHCET
114 OHeprus CBA3U aTOMHBIX SJIEP. bu6muoreka [JOK

CBs3b MacCHI U OHEPIruun

https://m.edsoo.ru/7f41a4a6
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Pemenue 3agau no reme "Snepubie

bubnunorexa LIOK

115
peakuuu. DHEprus cBs3u" https://m.edsoo.ru/7f41a4a6
Peakuyu cuHTE3a M JCTICHUS SIACP.
116 I/ICTO];I-IHI/IKI/I JHE FI/II/? ComnHia If ’ bubmorexa HOK
B p H https://m.edsoo.ru/7f41a4a6
3BE3 N
VYpoxk-kondepenuus "SAnepHas
117 3Ife FeTI/IK(E gKoIJlIoqueﬂcéle bubmorexa LOK
P ' » \ https://m.edsoo.ru/7f41a4a6
POOJIEMBI SIIEPHOI PHEPTETUKH
[ToaroToBka K KOHTPOJIBHOM paboTe
118 o Teme "KonebaHus 1 BOJHBI bubmmorexa [JOK
o https://m.edsoo.ru/7f41a4a6
CBETOBBIC U KBAHTOBBIC SIBJICHUS
KonTtponpsHast pabora o Teme
119 "Konebanus u BonHbL. CBETOBBIC U bubmorexa [JOK
. https://m.edsoo.ru/7f41a4a6
KBAHTOBBIC SIBIICHHS
120 Pemenue pacueTHbIxX 1o TeMe bubmuoreka [IOK
"Mexanndeckoe aBrxeHue" https://m.edsoo.ru/7f41a4a6
Pemenue pacueTHbIX U
121 Ka4eCTBEHHBIX 3a/1a4 110 TeMe bubmorexa HOK
. A https://m.edsoo.ru/7f41a4a6
"B3aumonerictaue Tea'"
Pemenue pacueTHbIX U
122 Ka4eCTBEHHBIX 33/1a4 MO0 TEME bubmmoreka IIOK
"3aKOHBI COXpaHEHUs PHEPTUU U https://m.edsoo.ru/7f41a4a6
uMmnyisca'
123 JlaGopaTopHble pabOTHI IO TEME bu6muoreka [JOK
"MexaHn4yecKkoe aBHKeHue" https://m.edsoo.ru/7f41a4a6
124 JlaGopaTopHbie pabOTHI 110 TEME bubnmnoreka [JOK

"B3aumonericteue Tea"

https://m.edsoo.ru/7f41a4a6
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JlaboparopHbie pabOTHI IO TEME

bubnunorexa LIOK

125
"[IpocThie MexaHU3MBbI" https://m.edsoo.ru/7f41a4a6
Pewenne pacyeTHbIX U
126 KaueCTBEHHBIX 33J1a4 0 TEME bubmorexa HOK
" A " https://m.edsoo.ru/7f41a4a6
TerutoBble MpoLECCHI
Pemenuie pacueTHbIX U
127 KaueCTBEHHBIX 33J1a4 10 TeMe bubmorexa LOK
" " 8 https.//m.edsoo.ru/7f41a4a6
Brnaxnocts
Pemenue pacueTHbIX U
128 KavyeCTBEHHBIX 3amad no teme "KI1J] bubmorexa HOK
8 o https://m.edsoo.ru/7f41a4a6
TEIUIOBBIX JBUTATENEH
Pemenne pacdyeTHbIxX U
129 KaueCTBEHHBIX 33J1a4 110 TeMe bubmorexa [JOK
| 8 " https://m.edsoo.ru/7f41a4a6
3aKOHBI TOCTOSIHHOTO TOKA
Pemenne pacueTHsIxX U
130 KaueCTBEHHBIX 3a/1a4 1o Teme "KI1/] bubmorexa HOK
8 " https://m.edsoo.ru/7f41a4a6
JIEKTPOYCTAHOBOK
131 JlaGopaTopHble pabOTHI 11O TEME bubmuoreka [IOK
"3aKOHBI MOCTOSIHHOT'O TOKA" https://m.edsoo.ru/7f41a4a6
132 JlaGopaTopHble pabOTHI 11O TEME bubnmnoreka HOK
"CBeToBBbI€C sIBICHUS" https://m.edsoo.ru/7f41a4a6
133 PaGora ¢ Tekctamu 1o Teme but6mmorexa [IOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/7f41a4a6
Pabora ¢ TekcTamu 1o TeMe bubnunorexa LIOK
134
"KoneGanus u BogHBI" https://m.edsoo.ru/7f41a4a6
135 Pabota ¢ TekcTaMu 1o Teme but6mmorekxa [IOK

"CBeroBble aBiaeHUd"

https://m.edsoo.ru/7f41a4a6
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136 Pabora ¢ TekcTamu 1o TEMeE 1 bubnunorexa LIOK
"KBanToBas u sinepHas ¢pusuka' https://m.edsoo.ru/7f41a4a6
OBUIEE KOJIMYECTBO YACOB I10 136 245

[TPOTPAMME
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MMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
MPOBEPSIEMOro
pe3yJbTara

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbl OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3jindarb ABJICHHA IO OIMMCAHHMIO HMX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘IGCKOG SABJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PM3MUYECKUX SIBICHUN B OKpPYXKAIOIIEM
MHUpE, B TOM YHcie QU3NYECKUE SBJICHUS B MPHUPOJE, TIPU ITOM IEPEBOIUTH
NPaKTUYECKYI0 3a7ady B Yy4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKM) PU3NYECKUX SIBICHUI

14

OMHCHIBATh W3YYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SIBICHHS, HCIOIB3YS
(du3HYeCKre BEITWYMHBI, TPU ONMKMCAHUN MPABUIBHO TPAKTOBATH (U3WUICCKUI
CMBICTT HCIIOJIb3YEMBIX BEJUYHH, WX OOO3HAYCHUS W CAMHHIIBI (PH3UICCKUX
BEJIMYMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE TaHHYIO (PHU3NYECKYIO BETHUUHY
C JpYrMMH BeJIMYMHAMH, CTPOUTHh TpaUKHd M3YUYEHHBIX 3aBHUCHMOCTEH
(hUBUYECKUX BEITUYUH

1.5

XapaKTCPpHU30BaATh CBOMCTBaA TCI, (1)I/ISI/I‘I€CKI/IG SABJICHUSA W TPOUECCCHI, UCITIOJIb3Y
HU3YUCHHBIC 3aKOHBI, IIPpU 3TOM HaBaThb CJIOBCCHYIO q)OpMy.]'II/IpOBKy 3aKOHa U
3alMUCBIBATH €ro MaTCMATHYCCKOC BBIPAKCHHUC

1.6

OO0BACHATH (PU3MUECKHE SIBICHUS, POLIECCHI U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluil NpPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBIABIATh
NPUYMHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTh OOBsICHEHHE U3 1 — 2 JIOru4eckux
I1aroB ¢ onopoi Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, QHU3U-
YECKHMX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3a1a4u B 1 — 2 1eHCTBUS, UCIIOJIb3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBarOIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/laud
3allUCBHIBaTh KPAaTKOE YCIOBUE, TMOJACTaBIATh (DU3UYECKHE BEIMYMHBI B
(GopMynbl M IPOBOJUTH PacuéThl, HAXOIUTh CIPAaBOYHBIC JAaHHBIE, HEOOXO-
JUMBIE JUIsl pEHICHMs 3ajad, OLCHMBATh pPEAJTUMCTHUYHOCTH IOJTYYCHHON
(bu3HYECKOI BENTUINHBI

1.8

pacro3HaBaThb MpoOJIEMbI, KOTOPbIE MOXXHO PEUIMTh MIPU MOMOILIU (PU3UIECKUX
METOZ0B, B OIIMCAaHUHU UCCIIEN0BAHNS BBIIEIATH IIPOBEPAEMOE IIPEANIOI0KEHUE




Kon
NPoBePsIEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

(runortesy), pasnauyaTh W HMHTEPIPETUPOBATH IIOJYYEHHBIH pE3yJbTarT,
HaXOJUTh OIIMOKH B XOJI€ OIIbITA, AEJATh BBIBOJBI [10 €0 PE3YJIbTaTaM

1.9

[POBOJUTH OMBITHI M0 HAOMIOACHUIO (DU3UYCCKUX SBICHUH WM (PU3HUICCKUX
CBOMCTB Tell: (hOPMYJIHPOBATH MPOBEPSAEMbIC MPEAMOIOKCHUSA, COOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHMS, 3alMChIBATH XOJ OIMbITA U
(bopMyIHpPOBATH BBEIBOJIBI

1.10

BBINOJIHATH OPSMbIE U3MEPEHUS C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
nprOOpPOB, 3aMKCHIBATh TOKA3aHUS IPUOOPOB C yUETOM 3aJaHHOH aOCOTIOTHOM
MIOTPEUIHOCTH U3MEPEHUIN

111

MPOBOJUTH HCCIIEOBaHUE 3aBHCHUMOCTH OJHOW (DU3NYECKOH BETUYMHBI OT
JIPYroH ¢ UCIIOIb30BaHUEM IIPSIMBIX U3MEPEHUH, y4aCTBOBATh B INIAHUPOBAHUN
y4eOHOro HCCIeJOBaHUs, COOMpPAaTh YCTAHOBKY U BBINOJHATH W3MEPEHUS,
clefys TpPeUIOKEHHOMY IUIaHy, (UKCHpPOBATh pE3yJIbTaThl IOJTYYCHHOU
3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHJIE NPEIIOKCHHBIX TaOIHMIl |
rpaduKoB, JeJaTh BHIBO/bI IO PE3yJIbTaTaM UCCIIEA0BAaHUS

1.12

IPOBOJUTh  KOCBEHHbIE HW3MEpEeHUs (U3NYECKUX  BEIWYMH, Cleays
NPEUIOKEHHOW WHCTPYKLMU: TPU BBINOJIHEHUH UW3MEpPEHHH colOuparthb
DKCIIEPUMEHTAIIBHYIO YCTAaHOBKY M BBIUHCIIATH 3HAYEHHE HCKOMOM BEIIMYHUHBI

1.13

coOJIr0IaTh TIpaBUJIa TEXHHKH OE30MacHOCTH MPH paboTe ¢ JabopaTOPHBIM
o0opynoBaHrueM

1.14

YKa3blBaTh MPUHIUIBI JEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB C IOMOILBK) HMX OIIMCaHUs, HUCIOJIb3ys 3HAHHUS O CBOMCTBAx
¢bu3nUecKux sSBICHUIN 1 HEOOX0UMbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTH MPUMEPHI (HAXOAUTh WHPOPMAIUIO O MPUMeEpax) MPaKTHUECKOTO
MCIOJIb30BaHNUs (PU3NYECKUX 3HAHUM B TOBCETHEBHOM KHU3HU U1 0OecTieueHus
0e30macHOCTH IpHU 0OpallleHUuH ¢ TPUOOPaMU U TEXHUUECKUMH YCTPOHCTBAMH,
COXpPaHEHMsI 37I0POBbS M COOJIOZCHUS HOPM 3KOJIOTMYECKOrO IOBEIEHUS B
OKpY>Kalolleu cpene

1.16

OCYIIECTBIISAITh OTOOp HMCTOYHMKOB HHpopmanuu Bcetu HWHTepHer B
COOTBETCTBUHU C 3a/1aHHBIM [TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCSl 3HA-
HUM U MyTéM CpaBHEHMs pa3IMYHBIX MCTOYHHMKOB BBIIENATH MH(OPMAIHIO,
KOTOpast ABIISIETCSA IPOTUBOPEUNBON
WJIA MOXET OBITh HEJJOCTOBEPHOM

1.17

UCTOJIb30BaTh NPU BBINOJHEHUH YYEOHBIX 3a/aHUi HayYHOIIOMYJISIPHYIO
aUTEpaTypy (PU3MUYECKOrO COJEp:KaHUs, CIIPABOYHBIC MaTEpUAJIbI, PECYpPCHI




Kon

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI

NpoBepseMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yjabTara
cetu  UHrepuer, BuageTh nOpuUEMaMU  KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO
co3laBaTb COOCTBEHHBIE KpaTKUE IUChbMEHHBbIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(pOpMaluu (PU3MUECKOTO COJEp:KaHUs, B TOM
118 qrclie MyOJUYHO NIeaTh KpaTKUe COOOIICHUS O pPe3ysbTarax MPOEKTOB HIIN
' y4eOHBIX HCCIEAOBaHUM, MPU 3TOM T'PAMOTHO HCIOJIB30BaTh H3YYEHHBIN
NOHATUMHBIN  ammapar Kypca (U3HKH, CONPOBOXKJIATh BBICTYILUICHUE
Npe3eHTaluen
MpPU  BBIMOJHEHUU YYEOHBIX TPOEKTOB U UCCIIECIOBAHUI pacrpeaeiiarTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTABJICHHBIMH 33/la4aMU, CJICIUTh
1.19 3a BBITIOJTHEHUEM ILJIaHa JIEHCTBUH, aJIEKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA]
B J€ATENBHOCTb T'PYIIIbI, BHICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJICUCTBHE,
YYHUTHIBAasE MHEHUE OKPYKAIOIIIUX
8 KIIACC
Kon .
HDOBEDSIEMOLo IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
posep o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOTI'0O 00111er0 00Pa30BaHUA
pe3yjabTara
1.1 HCIIOJIb30BaTh MOHATHUSA
19 paznuyaTh SBJICHHUS IO OMHCAHWUI0O MX XapaKTePHBIX CBOWCTB M Ha OCHOBE
' OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (U3UIECKOE SBICHUE
pacmo3HaBaTh MPOSBICHHE M3YyYEHHBIX (DU3MUECKUX SIBICHUN B OKpY)KarOIIEeM
13 MHUpE, B TOM 4uclie (U3NUECKUEe SBJICHHS B MPHUPOJAE, IPU STOM IMEPEBOJIUTH
' MPaKTUYECKYI0 3a/lady B y4eOHYIO, BBIJICIATh CYIIECTBEHHBIE CBOWMCTBA
(npu3HaKy) PpU3NUECKUX SIBICHUM
OMKCHIBATh W3YYEHHBIE CBOWCTBA Tel M (U3UYECKUE SIBICHUS, HUCIOIb3YS
¢u3nuecKkre BENWYMHBI, NMPU ONMUCAHWHM TPABHIHLHO TPAKTOBATH (U3UUECKUN
14 CMBICH HCIOJb3YEMbIX BEJIWYUH, OOO3HAUCHHUS U EOUHUIBI (DU3HUECKUX

BEJIMYMH, HAXOAUTH (DOPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PH3MUYCCKYIO BEIMYNHY
C JPYT'MMHU BCIIMYMHAMH, CTPOMTHh TpadUKd W3YYCHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIIUYNH




Koxa
NPoBePsIEMOro
pe3yJbTara

1.5

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOIECCHI, UCIOIb3Ys
W3YYCHHBIC 3aKOHBI, TIPU STOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMaTUUYECKOE BhIpaKEHHE

1.6

OOBSACHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh MPUUYUHHO-
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE M3 | — 2 JIOTMYECKUX IIaroB C
noMmouiplo 1 — 2 u3y4eHHBIX CBONCTBA (U3MUYECKUX SBICHHM, (DU3MUECKHUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemars pacyéTHbIE 3a7a4u B 2 — 3 1eHCTBUA, UCIOJb3Ys 3aKOHBI U (OPMYJIBL,
CBSI3bIBAIONINE (DM3UYECKHE BEMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3a/laud
3allUCBIBaTh KPATKOE YCIIOBME, BBISBIISATh HEAOCTATOK MAHHBIX I PELLCHMS
3aJaud, BBIOMpATh 3aKOHBI U (OPMYINbI, HEOOXOOUMbIE sl €€ pelleHus,
MPOBOJUTh PAcUY€Thl M CpPAaBHUBATh IIOJYYEHHOE 3HAYeHHE (PHU3HMUECKON
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU

1.8

paciio3HaBaTb HpO6J’I€MLI, KOTOPBIC MOXHO PCIIUTD IIPU ITIOMOIIKU (bI/ISI/I‘leCKI/IX
MCTOHOB, MUCIIONB3YyS OIMMCAHUC MCCICAOBAHNUA, BBIACIITE JIIPOBCPACMOC
MPECAIOJIOXKCHHUC, OLICHUBATh MMPaBUJIBHOCTDH nopsiika MMPOBCACHUA
HUCCICIO0BaHUs, ACJIaTh BBIBOJBI

1.9

MPOBOAMTH OMBITH MO HAOMIOAEHUIO (DU3MUECKUX SBICHUN WM (PU3UIECKUX
CBOMCTB Ten: (OopMyIUpPOBATh TPOBEpSiEMbIE MPEANONIOKEHUS, COOHpaTh
YCTaHOBKY U3 TMPEAJIOKEHHOTO OOOPYJIOBAaHMS, ONMUCHIBATH XOJ[ OIBITA W
(hopMyTUpPOBaTh BHIBOJIBI

1.10

BBINOJIHATE NPSIMbIE U3MEPEHHUsI C UCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U
JIaTYMKOB (PM3MUECKUX BEJIMYUH, CPAaBHUBATH PE3YJIbTAThl H3MEPEHUN C yUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH

1.11

MPOBOJIUTH HCCIICIOBAHNWE 3aBUCUMOCTH OIHOW (PU3MUYECKOW BEIMYUHBI OT
JPYroM C MCIIOJIb30BAHUEM IPAMBIX U3MEPEHUN: IJIAHUPOBATH UCCIIEIOBAHUE,
coOMpaTh YCTAHOBKY M BBITIOJIHATH U3MEPEHHUS, CIeAYs MPEIJIOKEHHOMY IIJIaHy,
(bUKCUpoBaTh PpPe3yabTAaThl TIOJYUYCHHOW 3aBUCUMOCTH B BHJE TaOJUIl |
rpaduKoOB, eIaTh BBIBOJIBI O PE3YJIbTaTaM HCCIICIOBAHUS

1.12

MNpOBOAUTL KOCBCHHBIC HN3MCPCHUMA (I)I/I3I/I‘-IGCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
HU3MCPCHMU, C06HpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY, CICAY HpCHHO)KeHHOﬁ
HUHCTPYKIUHU, U BBIYHUCIIATh 3HAYCHUC BECIINMYUHBL

1.13

coOro/1aTh TpaBWIa TEXHUKHA O€30MacHOCTH MpU paboTe ¢ J1abopaTOPHBIM
o0opynoBaHUEM




Koxa
NPoBePsIEMOro
pe3yJbTara

1.14

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

XapaKTepU30BaTh MPHUHIIMITBI JEHCTBUS M3YYCHHBIX MPHOOPOB U TEXHUYCCKHX
YCTPOMCTB C OMOPO Ha WX OMUCAHMS, WCIOJNb3ys 3HAHUS O CBOWCTBax (hu-
3UYECKUX SIBJICHUN U HEOOXOAUMbIe (PU3NYECKUE 3aKOHOMEPHOCTH

1.15

paciio3HaBaTh IMPOCTBIC TEXHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTCIIbHBIC HpI/I60pBI
o CXeMaM M CXCMATUYHBIM PHCYHKAM, COCTABJIATH CXCMbI JSJICKTPUYCCKUX
Lereil ¢ moclaeaoBaTeIbHBIM H napajijiCJIbHbIM COCAWMHCHUCM DJJICMCHTOB,
pasiimyasa yCJIOBHBIC 0003HAYEHH PJIEMEHTOB QJICKTPHUUICCKUX ueneﬁ

1.16

MPUBOJUTH MPUMEPHl (HAXOIUTH MH(POPMAIUIO O MPUMEPax) MPAKTHYECKOTO
WCTIOJIb30BaHUs (U3NIECKUX 3HAHHIA B MMOBCETHEBHON KU3HU I 00eCTieueHHsI
0€30MacHOCTH IpY OOpaIIeHuH ¢ MPUOOpPaMU M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAaHEHHUS 370POBbsl U COOIIOJEHUS HOPM 3KOJOTHYECKOTO TOBEICHUS B
OKpY’Karoleu cpene

1.17

OCYIIECTBIATh TIMOUCK WH(pOpMamuu (PU3NISCKOTO COJCPKAaHUS B CETH
HNuTepHeT, Ha OCHOBE MMEIOIIUXCS 3HAHUN U NYTEM CPaBHEHUS JONOJIHUTENb-
HBIX UCTOYHUKOB BBIICNATH HH(POPMALIHMIO, KOTOPAS SIBISIETCA MPOTHUBOPEUYUBON
WJIM MOXKET OBITh HEJOCTOBEPHOI

1.18

WCIOJIb30BaTh MPU BBINOJIHEHUM Y4YEOHBIX 3aaHuil Hay4YHO-TIOMYJISIPHYIO
TuTepaTypy (PU3NUECKOro CoepxKaHus, CIPaBOYHbIE MaTepUAJIbl, PECYPCHI CETU
WuTepHer; BnaseTh NpuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIUU U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M KPATKHE YCTHBIE COOOIIEHUS, 000011ast
MH(OPMALIMIO U3 HECKOJIBKUX HCTOUYHUKOB (DU3MUYECKOTO COJEpXaHUs, B TOM
qucie nyOJINYHO IIPEJCTaBIISTh pE3yIbTaThI IIPOEKTHOMN U
HCCIIEIOBATENBCKOM AESITENBHOCTH, IPHU 3TOM I'PaMOTHO HCIOJIb30BaTh N3Yy4EH-
HbI TOHATUHHBIM anmapaT Kypca (GU3MKH, COMNPOBOXAATHb BBICTYILICHHE
Mpe3eHTalnen

1.20

IIPU BHITIOJHEHUH YUeOHBIX MPOEKTOB U MCCIeIOBaHUN (PU3MYECKHX MPOIIECCOB
pacripenieniath 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C ITOCTABJIEHHBIMHU
3aJladyaMH, CJIEUThH 32 BHIIIOJHEHHEM ILIaHa JEUCTBUN U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TIPYIIIIHI,
BBICTpPAaUBaTh KOMMYHHUKAaTHBHOE B3aMMOJEHCTBHE, NPOSBIAS T'OTOBHOCTh
paspeniatb KOHQJIUKTHI

9 KVIACC




Kon
NPoBePsIEMOro
pe3yJbTara

11

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa30oBaTeILHOM
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iniaTth SABJICHHUA 110 OIIMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOIIUX TaHHOC (bHSH‘IeCKOG SABJICHUC

1.3

pacmo3HaBaTh MPOSBIICHUE MU3YYCHHBIX (DU3MUECKUX SBJICHHIA B OKPYKAIOIIEM MHpE,
B TOM 4HcClie (PU3NYECKHE SBJICHUS B MPUPOJIC, IPH ITOM MEPEBOIUTH MPAKTHICCKYIO
3aa4y B y4eOHYIO, BBIIEINSATH CYLICCTBEHHBbIE CBOMCTBa (IpHU3HAKU) (PUIUUYECKUX
SIBJICHHUI

14

OIHMCHIBATh U3YYCHHBIE CBOMCTBA TE U (PU3NUYCCKHUE SIBIICHUS, UCIIONB3Yys (PU3HUSCKUC
BEJIMYUHBI, IPU ONMMCAHUH TTPABUIILHO TPAKTOBATH (PU3NYECKUM CMBICI UCTIOIb3YEMBIX
BEIMYMH, 00O03HAYCHHsS W €IUHUIBI (PU3UUYECKUX BEITUYHMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEIMYMHY C APYTMMHU BEIWYHMHAMH, CTPOUTH
rpaduKu H3y4CHHBIX 3aBUCUMOCTEH (PU3MUSCKUX BEITUIHH

1.5

XapaKTCPU30BaTh CBOMCTBa TCI, (1)I/IBI/IT-IGCKI/I€ SABJICHHUA W IPOLECChI, HCIIOJIb3Yysd
HU3YUCHHBIC 3aKOHBI, IIpU 3TOM HOaBaTb CJIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa H
3aIUCBIBATh €TI0 MATCMATHYCCKOC BbIPAKCHHUC

1.6

OOBSACHATh (PU3UUYECKHE MPOLECChl M CBONCTBA TE€l, B TOM YHUCIE U B KOHTEKCTE
CUTyallull  IPAaKTHMKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUUYHUHHO-
CJI€/ICTBEHHBIE CBSI3HM, CTPOUTH OOBICHEHHE U3 2 — 3 IOTUYECKUX I1aroB C MOMOIIBIO 2
— 3 u3yuyeHHBIX CBOWCTBA (U3BWYECKUX SABICHUM, (QU3MUYECKUX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

pemate pacdy€THble 3a7ayd (OMMparoluecss Ha cUCTeMy M3 2 — 3 ypaBHEHHUN),
UCMOJb3Yysl 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE (PU3MUECKUE BEIMYUHBL: HA OCHOBE
aHaJIM3a yCJIOBHS 3a/1a4M 3alMChIBaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTAIOIINE WU
M30bITOYHBIE JaHHbIE, BRIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMbBIE ISl PELICHMUS,
MPOBOAUTH PACYETHl M OLIEHUBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HAYECHHUS
(bu3nvYecKoil BeTUUNHBI

1.8

pacrio3HaBaTb HpOGJ’ICMLI, KOTOPLIC MOKHO pPCHIMTL IIPpU IMOMOLIIN (bI/ISI/I‘-ICCKI/IX
METOJ0B, HCIIOJIB3YA OIIMCaHHEC HUCCiIcJ0BaHUsd, BBIJACIIATH IMPOBEPACMOC
MMPECANOJIOXKEHUEC, OLHCHHMBATH IMPABUIBHOCTL IMOPAAKa IPOBCACHUA HCCICOOBAHNA,
ACJIaTh BbIBOJbI, UHTCPIIPECTUPOBATH PE3YJIbTATHI Ha6JIIO)IeHI/II71 " OIIBITOB

1.9

MIPOBOMTH OIBITHI IO HAOMIOACHUIO (PU3NIECKUX SBICHUN WM (PU3NIECKUX CBOWCTB
TEJI: CAMOCTOATEIILHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 00opyaoBaHMS,
OIMCHIBATH XOJI OIBITA ¥ €T0 PE3YNIbTaThl, POPMYIHPOBATH BHIBOJIBI

1.10

MPOBOJIUTH NPU HEOOXOAWMOCTH CEPUIO NMPSAMBIX HU3MEPEHHH, ONpeAessas cpeiaHee
3Ha4YeHHUE M3MepsieMOl BelMuuHbl ((POKYCHOE PpacCTOSIHHE COOMparomield JUH3bI),
000CHOBBIBAThH BEIOOP crioco0a n3MepeHust (M3MEPUTEIBHOTO MPUOopa)




Kon
NPoBePsIEMOro
pe3yJbTara

1.11

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa30oBaTeILHOM
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

MIPOBOJIUTh UCCIICJIOBAHUE 3aBUCHMOCTEH (PH3HUUECKUX BEIUYMH C UCIOJIb30BaHUEM
OPSMBIX HM3MEPCHMIA: IUIAHUPOBATh HMCCIIEJOBAHUE, CAMOCTOSTEIBLHO COOHMpaTh
YCTaHOBKY, (DHKCHPOBATh pE3YJIbTAThl IOJIYYEHHOW 3aBHCHUMOCTH (DHU3UUECKUX
BEJINYUH B BUJIE TaO0JIHIL
U TpaduKOB, JIeaTh BBIBOBI 110 PE3yJbTaTaM HUCCIICTOBaAHHS

1.12

IIPOBOJIUTh KOCBEHHbIE MU3MEPEHUs (U3NYECKUX BEJIMUYUH: IJIAHUPOBATh U3MEPEHHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIOJHATH H3MEpPEHMs, Cleays
MPEIJIOKEHHON WHCTPYKLMHU, BBIUUCISTH 3HAUEHUE BEJIMYMHBI M aHAIM3UPOBATH
MIOJIy4YE€HHBIE PE3YJIbTATHI C YYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOMroAaTh IpaBWiIa TEXHHKH O€30MacHOCTH IIpH padoTe ¢ J1abopaTOpHBIM
00opynoBaHUEM

1.14

pastanb OCHOBHBEIC HpI/I3HaKI/I I/I3y‘I€HHI>IX (1)I/ISI/I‘~I€CKI/IX MOIIGJIGI;'II MaTCpI/IaJIBHaSI
TOYKa, aOCOJTIOTHO TBEPAOE TEJIO, TOUCUHBI MCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a,
IJIaHeTapHasi MOJIE/Ib aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO siApa

1.15

XapaKTepu30BaTh NPUHIMIBI JCHCTBUS H3YYEHHBIX HOPUOOPOB M TEXHMYECKUX
YCTPOMCTB ¢ OMOPON Ha MX ONMHCAHUs, UCIOIb3Ys 3HAHUSI O CBOMCTBAX (PM3MUECKUX
SIBJIGHUN ¥ HEOOXOAUMBbIE (PU3NYECKIE 3aKOHOMEPHOCTH

1.16

WCIIOJIB30BATh CXEMbI U CXEMaTHUYHBIC PUCYHKH U3YUCHHBIX TEXHHUYECKUX YCTPOMCTB,
W3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMYECKHX IMPOIIECCOB MPHU PEIICHUH y4eOHO-
MPAKTUYCCKUX 3aaa4, OIITHYCCKUC CXEMBI JIA ITOCTPOCHUS I/I306p3)KCHHI>i B IIJIOCKOM
3epKajie U COOMparoIIei JTMH3e

1.17

IPUBOANUTH TPUMEPHl (HAXOAUTh HMH(GOPMALMIO O NpUMEpax) MPaKTHYECKOTOo
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMHA B TOBCEIHEBHOW JKU3HU JUI OOecCledYeHus
0€30MacHOCTH MpH OOpalleHnH ¢ MpudopaMu M TEXHUYECKHMMM YCTPOMCTBaMH, CO-
XpaHCHUA 310POBbA U CO6J'IIOJICHI/I$[ HOPM 3KOJIOTHYCCKOr'o NMMOBEACHHN B OKPY)KaIOH_[eﬁ
cpene

1.18

OCYIIIECTBISTh TMOUCK WHGpOpMauu (U3NYECKOTO coaepkaHus B ceTu WHTepHeT,
CaMOCTOATENIbHO (POPMYNHpPYsST TOWMCKOBBIA 3alpoc, HAXOAUTh IMYTH OMpPEIeIeHUs
JIOCTOBEPHOCTH TOTYyYeHHON MH(pOpMaInu Ha OCHOBE MMEIOIIMXCS 3HAHUA U JIOTION -
HUTEJBHBIX HCTOYHUKOB

1.19

MCIOJIb30BATh MPH BHIMOJIHEHUH YUEOHBIX 3a/laHUI HAYYHO-TIONYJISIPHYIO JTUTEpATypy
(GU3MYECKOro CcoJepXaHMs, CIpaBOYHbIE MaTepualbl, pecypcbl cetn MHTepHer;
BJIaJIeTh NpUEMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs HMHPOpPMALUU W3
OJIHOM 3HAKOBOM CUCTEMBI B IPYIYIO

1.20

co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE MH(POPMALIUU
U3 HECKOJIBKMX HCTOYHHWKOB (PU3MYECKOro COAEpKaHMsS, IMyOINYHO MPEACTaBIATH
PE3yNbTaThl MPOSKTHOM MIIM MCCIIEIOBATENLCKON AEATENBHOCTH, IPHU 3TOM TPaMOTHO




Koxa
NPoBePsIEMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa30oBaTeILHOM
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

UCTOJIb30BaTh M3YYCHHBIM MOHATUHHBIN anmapaT H3y4aeMoro pasjaena (QpHu3uKu u
COIIPOBO’KIATh BBICTYIUICHHE Ipe3eHTaluel ¢ yuyéToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB

1.21

IPU BBIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEJOBAHUH (PU3MUECKUX IPOLIECCOB
pacrpenenars 0053aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMH,
CIeIUTh 32 BBIIIOJHEHHEM IUIAaHA JIEUCTBHUM M KOPPEKTHUPOBATH €ro, aJeKBAaTHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TPYIIbI, BHICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMO/ICICTBHE, MTPOSBIISA FTOTOBHOCTh pa3peiaTh KOHQIUKTHI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon Kon

IIpoBepsiemblie 3JIeMeHTHI COJIePKAHUS

pasaejga 3J€eMEHTa

®U3UKA U EE POJIb B TIO3HAHMM OKPYXAIOIIEIO MHUPA

1.1 ABJICHUA: MCXaHUYCCKHE, TCIIJIOBBIC, DJICKTPUYCCKUE, MArHUTHEIC,

®usuka — Hayka o mpupone. SBineHus mnpuponabl. Puszndeckue

CBE€TOBLIC, 3BYKOBBIC

1.2 dusnyeckue npuOOpBHI. [TorpemHocTs U3MEpEeHuil.

duznueckue BEIUYMHEL I/I3MepeHHe (bI/I3I/I‘-ICCKI/IX BCJIMYHH.

MexnyHapoaHas CUCTEMA €IUHUIL

1.3 Hay4YHOro BOIIPpOCA, BBIJABUIKCHUC THUIIOTE3, OJSKCICPUMCHT 110

EcrecTBeHHOHAay4HBIN METO]T MO3HAHUS: HAOJI0ICHUE, TTOCTAHOBKA

IIPOBEPKE THUIIOTE3, 00BSICHEHHE Ha6J'IIO,Z[aCMOFO SABJICHUA

1.4 Onucanne pU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETeH

1.5

[IpakTuyeckue pabOTHI:

N3MepeHne paccTosTHUM.




Kon Kon
IIpoBepsieMblie 3JIEMEHTBI COAEP/KAHUA
pasjena 3JIEeMEHTA
N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TETA.
Omnpenenenne pasmMepoB MaJIbIX TEIl.
W3mepenue temnepaTypsl Iy IOMOILIHU KUAKOCTHOTO TEPMOMETPA
U JaTYUKa TEMIEPATYPBI
ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIECTBA
21 CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OINbITHL,
' JOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BEUIECTBA
29 JIBmxeHue yactull BeuecTBa. CBA3b CKOPOCTH JIBUKEHHS YAaCTHI] C
' Temreparypoil. bpoynoBckoe nBmxenue, 1uddysus
2.3 B3aumonencTBue 4acTHl] BEIECTBA: IPUTSIKEHUE U OTTAIKUBAHHE
ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ia30B, XKUIKOCTEN U
24 TBEPABIX (KpUCTAINIMYECKHX ) TeJI. B3auMOCBsI3b MEX 1y CBOMCTBAMU
' BEIIECTB B pAa3HbIX arperarHblx COCTOSAHMSAX M MX AaTOMHO-
2 MOJIEKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuyeckue paboOTHI:
OneHka auaMeTpa aroMa METOJOM pPsAIOB (C HCIOJIB30BaHUEM
dhoTorpadwuii).
2.6
OnbIThl IO HAOTIOIEHUIO TEIUIOBOTO PACLIIMPEHHS Fa30B.
OneIThl 1O OOHAPYKEHUIO JEHCTBUSL CHUJ  MOJIEKYJSIPHOTO
MPUTSKEHUS
JABWXEHUE 1 BBAUMO/JEUCTBUE TEJI
31 Mexanuyeckoe IBHKEHHE. PaBHOMEpHOE UM HEpPaBHOMEPHOE
' IBIKEHHUE
39 Cxopocte. CpelHsAsl CKOpPOCTh NPU HEPABHOMEPHOM JBUKEHUHU.
3 ' Pacuér nyt 1 BpeMEHU IBUKCHUSA
SBnenue wHepuuu. 3aKOH HHepUUU. B3aumoneicTBue Ten Kak
3.3 IIPUYMHA W3MEHEHMs CKOPOCTH JIBMKEHHS Tel. Macca kak mepa
MHEPTHOCTH Tesa
34 [InotHoCTH BeniecTBa. CBSI3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B

equHuIEe 00BEMA BELIECTBA




Kon Kon
IIpoBepsieMble 3J1eMEHTHI COIePKAHUS
pasaesia 3JjieMeHTa
3.5 Cwuita KaK XapaKTEepPUCTHKA B3aUMOJICHCTBUS TEI
36 Cuna ynpyroctd u 3akoH ['yka. M3mepeHHe CHIIBI C TIOMOIIBIO
' JUHAMOMETpa
3.7 SBnenue TAroTeHus U cuia TsbkecTH. Cuia TSHKECTH Ha APYTrHX
' mnaHerax. Bec teima. HeBecoMocTh
38 Cuna Tpenusi. TpeHue CKOJIbKEHUS W TPEHHE TOKOs. TpeHue B
' MPUPOJIE U TEXHUKE
39 CnoxxeHue  cuj,  HAOpaBJIEHHBIX IO  OAHOM  IPAMOM.
' PaBHoaelicTByIOMAs CHII
[IpakTuueckue padbOTHI:
OrmpeziesieHHe CKOPOCTH PAaBHOMEPHOTO JABWXKEHUS (IIapvKa B
KUJIKOCTH, MOJEIM  JJICKTPUYCCKOTO aBTOMOOWJIS M TaK
nanee). OnpeneneHue cpeaHel CKOPOCTH CKOJbXEHUS OpycKa WU
3.10 miapukKa IO HAaKJIOHHOM IUIOCKOCTH. OIpeneneHne IUIOTHOCTU
TBEpAOro  Tena. OmbIThl,  JEMOHCTPUPYIOIINE  3aBHCHMOCTH
pacTsbkeHus  (medbopmanuu) — TOPYKHHBI  OT  MPHIIOKEHHOM
cuibl. ONBITHL, JAEMOHCTPUPYIOIINE 3aBHUCUMOCTH CHIIBI TPEHUS
CKOJBKEHHUSI OT Beca Tella M XapakTepa COMPUKACAIOIMINXCS
MMOBEPXHOCTEN
®usnueckue SABIEHUS B MPUPOJE: IPUMEPHl  JBUKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMHU B KMBOM M HEXKUBOUM MPUPOJE, ACHCTBUE
CHUJIBI TPEHUS B TIPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTpoicTBa: AMHAMOMETP, OJIMIUITHUKI
JABJIEHUE TBEP/BIX TEJL, )KUJKOCTEU U TA30B
41 Hasnenue tBEpAoro Tena. CmocoObl YMEHBIICHHS] U YBEIHUEHUS
' JIABIICHUS
42 JlaBmenne ra3za. 3aBHCHMOCTH JaBIICHHS Tra3a oOT o00béMma,
' TeMIIepaTyphl
4 43 [lepenaya naBneHus TBEPABIMH TEJIaMH, KUIAKOCTSIMH U Ta3aMHU.
' 3akon ITackaims. [THeBMaTHUeCcKre MalTnHEI
44 3aBUCHUMOCTH JIaBJICHUS )KUAKOCTH OT TNIYOHHBI. [ MapocTaTnyeckuii
' napagokc. CooOuiaroiuecs: cocyabl. [ uapaBinueckue MexaHu3Mbl
45 Atmocdepa 3emnu u  atmocdepHoe JaBieHue. [IpuyuHBI

CYIIIECTBOBAHMS BO3AYIITHOW 00onouku 3emiau. OnbiT Toppudesniu.




Kon Kon
IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUSA
pa3jena 3JieMeHTAa
3aBHUCUMOCTh aTMOC(EpPHOro JaBJIEHUS OT BBICOTHI HAJl YPOBHEM
Mops
16 W3mepenue atmocdeprnoro masneHus. [Ipubopbl s u3MepeHHs
' aTMOC(EPHOTO JTaBJICHHS
4.7 JleiicTBre >KHMJIKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX TEJO.
' BritankuBaromas (apxuMeoBa) criia. 3aKkoH Apxumenaa
4.8 [lnaBanue ten. Bo3agyxoraBanue
[IpakTuueckue padbOTHI:
HccnenoBanme 3aBUCHMMOCTH Beca Tela B BOjAE€ OT 00bEMa
MOTrpy>XKEHHOM B KUJKOCTh yacTu tena. OnpeneneHue
BBITAJIKUBAIOILECHA CHUJIbI, JEHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B
4.9 KUAKOCTh. [IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHJIBL,
' NEHCTBYIONIEH Ha TENO B XKHUAKOCTH, OT Macchl Tena. OmbITHL,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIKWBAIOIICH CHIIBI, JCHCT-
BYIOLIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHON B KHUAKOCTh
yacTM Tela M OT IUIOTHOCTH XKUAKOCTH. KoHCTpympoBaHue
apeoMeTpa WIM KOHCTPYMPOBAHHME JIOJKU U OIpeaeieHue e€
Irpy30N0AbEMHOCTH
410 ®dusnyeckue SBICHUS B TPHUPOJE: BIUSIHHE AaTMOC(EPHOTO
' JaBJICHUS Ha )KMBOW OPTaHM3M, IJIaBaHUE PhIO
TexHuueckue ycTpoHCTBa: COOOLIAIOIIMECS COCYAbI, YCTPOWCTBO
411 BOJIOTIPOBO/IA, THAPABIMYECKUN TIpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, IOPIIHEBON HAcOC, apeoOMETp
PABOTA, MOILIHOCTb, DHEPTUA
5.1 Mexanunueckasi paboTa
5.2 MexaHn4deckast MOIIHOCTD
53 [IpocTtrie MEXaHU3MBI: phIyar, 010K, HaKJIOHHAS
' I0CcKOCTh. [IpaBuio paBHOBecus prluara
5
5.4 [IpumeneHue mpaBuiia paBHOBECHUS phlyara K 0JIOKy
55 «3omoroe  mpaBwio» MexaHukd. KoadduuueHt mnonezHoro
' neicTBUs MexaHu3MOB. [IpocTbie MeXaHU3MbI B OBITY U TEXHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus




Kon Kon
IIpoBepsieMbIe 3J1eMEHTBI CO/IePKAHUS
pasaesia  3JieMeHTa
58 [Tonnas mMexaHuuyeckass SHEprus. 3aKOH U3MEHEHUSI U COXPaHEHUs
’ MEXaHUYECKON IHEPrun
[IpakTuueckue padbOTHI:
59 Omnpenenenue padOThl CHIIBI TPEHUS TIPYU PABHOMEPHOM JBUKEHHUU
' Teaa MO TOPU30HTAIbHOM MOBEPXHOCTH. MccienoBanue ycnoBuil
paBHOBECHUS ppruara. M3amepenue KIIJg HAKJIOHHOMN
IUIOCKOCTH. VM3yueHune 3aKkoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUr
5.10 ®u3nuecKue sIBJICHUS B IPUPOJIE: PbIYAry B TEJIe YEJIIOBEKa
511 TexHuueckue yCTpOMCTBA: pblyar, MOJBUKHBIA W HETOJBUKHBII
' OJIOKH, HAKJIIOHHAS TUIOCKOCTH, MPOCTHIE MEXAHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasaesia  3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUH
6.1 CTpoeHHus BemecTBa. Macca W pasMepbl  MoJieKysl. ONbITHI,
' MOATBEPKJAIOIINE  OCHOBHBIE  TOJIOXKEHUS ~ MOJIEKYJISPHO-
KHHETUYECKOU TeOpUH
6.2 Mopenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSHHI
5 ' BemiectBa. Kpucrannuueckue u amopdHbie Tena
6.3 OOBsicHEeHHE CBOMCTB Ta30B, )KUJIKOCTEH M TBEP/IBIX TET HA OCHOBE
' MTOJIOKEHUN MOJIEKYJIIPHOKMHETHYECKOU TEOPUHU
6.4 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS
6.5 TennoBoe pacHIMpeHne U CKATHE
6.6 Temneparypa. CBsA3b TeMmeparypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUKEHUS YaCTHIL]




Kon
pasnena

Koxn
IIpoBepsieMble 3/1eMeHTBI CO/leP:KAHUS
3J1eMeHTa
6.7 Buytpennss sneprusi. CriocoObl H3MEHEHHs] BHYTPEHHEH SHEPTHH:
' TeIuIonepeiaya u coBepLIeHne paboThl
6.8 Bunel  Teruionepenauu:  TEIUIONPOBOJHOCTb,  KOHBEKLMS,
' U3JIyYEHHE
6.9 KonngecTBo TemioTsl. Y aenabHas TEMIOEMKOCTb BEIIECTBA
6.10 TennmooOMeH M TEMJIOBOE paBHOBECHE. YPAaBHEHHE TEIJIOBOTO
' Oananca
6.11 [InaBneHne u  OTBEpJAEBAaHUE KPUCTAIMYECKHX  BEILECTB.
' V esibHast TEIIOTa IIIABICHHSI
[Tapoobpa3zoBanue u kouzaeHcauus. Mcmapenue. Kumnenue.
6.12 VY nenpHas TemoTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI
KUIIEHUSI OT aTMOC(HEPHOro JaBJICHUS
6.13 BraxxnocTs Bo3yxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIJIOTa CrOPaHUs
6.15 [Tpuniunsr pabotsl TerutoBelx jBurareneit KIIJ[ TemoBoro
' nBurarens. TenaoBble ABUTraTeNN 1 3alIUTa OKPYKaroLIe cpeibl
6.16 3aKOH COXpaHEHHMs] M MPEBpPALICHHMs] DSHEPIUU B TEIUIOBBIX
' npoieccax
[TpakTrdeckue paboThI:
OnpIThl 1O OOHApYKEHMIO JEMCTBHS CHJI MOJIEKYJISIPHOTO
IIPUTSKEHUS.
OneITHl MO BBIPALIMBAaHUIO KPHUCTAUIOB IOBAPEHHOW COJINM WM
caxapa.
6.17

OmnbITel MO  HAOMIONEHWIO TETUIOBOTO  PACHIUPEHHS Ta30B,
KUJKOCTEN U TBEPJBIX TEIIL.

OrnpesenieHne aBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OMBITEI, JEMOHCTPUPYIONTUE 3aBHCHUMOCTh JIaBJICHUS BO3ayXa OT
ero o0bEMa U HarpeBaHUs WIH OXJIAXKICHUS.




Kon
pasnena

Kon
JIeMEHTAa

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

[TpoBepka rUMOTE3bl JTUHEWHOW 3aBHCUMOCTH JJIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOM TpyOKe OT TeMIIEpaTyphl.

Habmroienue n3MeHeHus BHYTPEHHEW HEPTUU Tejla B pe3ylibTaTe
TeruIonepeayr U paboThl BHEITHUX CHIL

HccnenoBanue SBICHHS TETIOOOMEHA IPH CMEITUBAHUHY XOJIOTHOM
Y TOpsiYeil BOABI.

OnpeneneHHe KOJIMYECTBA TCIUIOTHI, ITOJIYYCHHOI'O BOJIOM IIpH
TEIJI000MEHE C Harp€TbiM MCTAJVIMYCCKUM HUJIUHAPOM.

Onpeznenenne yaenbHON TETITOEMKOCTH BEIIECTBA.
HccnenoBanue mporecca NCTIapeHusl.
Onpenenenre OTHOCUTENLHON BIKHOCTH BO3TyXa.

OnpeneneHue yaelbHONW TEIUIOTHI IIIABJICHHS JIbJA.

6.18

@dusnyeckue SBICHUS B NPUPOJE: MOBEPXHOCTHOE HATSKEHHE
U KalWUIApHBIE SBJIEHUS B MPUPOJE, KPUCTAJUIBI B HPUPOJE,
nznydeHue ConHLa, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3BI;
0o0pa3oBaHUE POCHl, TyMaHa, HHesl, CHera.

6.19

TexHu4eckne ycTpoMCTBa: KallWJUISPHI, IPUMEPBI UCIIOIb30BAHUS
KPUCTAJUIOB, JKHUJKOCTHBIM TEPMOMETp, AATYUK TEMIIEpPaTyphl,
TEPMOC, CUCTEMa OTOILIEHHs JOMOB, TUIPOMETPBI, IICUXPOMETP,
napoBasi TypOHMHa, JBUTAaTeIb BHYTPEHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

3JI€KTpI/I3aL[I/IH TECII. I[Ba poaa 3JICKTPUICCKUX 3apa10B

7.2

BsaumopeiictBue 3apsokeHHBIX Tell. 3akoH KynoHa (3aBHCUMOCTh
CUJIBl B3aUMOJCUCTBUS 3apSHKEHHBIX TEJl OT BEIUYMHBI 3apsAI0B U
paccTOsSHUS MEX]y TeJIaMH)

7.3

OnekTpuueckoe Tmose. HampsskEHHOCTh AIEKTPUYECKOTO  TOJIS.
[IpyHuMn ~ cynepnosuuuu  3JIEKTPUYECKUX  mojed  (Ha
KaueCTBEHHOM YPOBHE)

7.4

Hocurenu DIEKTPUYECKUX 3aps0B. OneMeHTapHbIN
anekTpudyeckuil 3apsn. Crpoenue aroma. IlpoBogHuku U
JUDIIEKTPUKH




Kon
pasnena

Kon
IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA
3J1eMeHTa
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO
' TOKa. VICTOYHHKY MTOCTOSTHHOTO TOKa
77 JleficTBUSL  2JEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSIX U Ta3ax
7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HalPsHKEHNE
79 ComnpoTuBjieHHEe  MPOBOJHUKA.  YJENbHOE  CONPOTHUBIICHUE
' BEILECTBA
7.10 3akon Oma aJig y4acTka 1enu
7.11 [TocnenoBarenbHOE U MapaiieIbHOE COSTUHEHUE POBOTHUKOB
712 PaGoTa ¥ MOIIHOCTH 3JEKTPUUYECKOrO TOKa. 3akoH J[Koyms —
' Jlenna
713 DJeKTpUUYeCKre LeMu U MOTPEeOUTENN SISKTPUUECKON IHEPTUH B
' osiTy. KopoTkoe 3aMbIkaHme
7.14 [ToctosiHHBIE MarHUTHI. B3anMoielicTBHE TOCTOSTHHBIX MarHUTOB
715 MarnutHoe 1nosne. MarautHoe 1mosie 3eMJIM U €ro 3HaueHue IS
' JKU3HHU Ha 3emiie
716 OneiT  Opcrtena. MarHuTHoe TOJ€  AJIEKTPUYECKOTO  TOKA.
' [TpuMeHEeHHE MIEKTPOMArHUTOB B TEXHUKE
JleiicTBie ~ MAarHUTHOTO TMOJSI Ha TPOBOJHHUK C  TOKOM.
7.17 DNeKTpoABUTATENh  TOCTOSIHHOTO  Toka.  Mcmonb3oBaHue
AJICKTPOJIBUTATENICH B TEXHUYECKHUX YCTPONCTBAX M HA TPAHCIIOPTE
718 Oneitel  @apazes. SIBieHHE SIEKTPOMArHUTHON WHAYKIIUU.
' [Mpaswio Jlenma
OnektporeHeparop. CnocoObl  MOMyYEHUS  AICKTPUIECKOM
7.19 SHEPruH. DIEKTPOCTAHIMU HAa BO30OHOBISEMBIX HMCTOYHHUKAX
SHEPTUU
[TpakTuyeckue paboOTHI:
7.20 OnbITel IO HAOTIOJACHUIO AJICKTPU3ANNU TeN WHAYKIUEH U TpU

CONPUKOCHOBEHUHU.




Kon
pasnena

Kon
JIeMEHTAa

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

HccnenoBanue nelcTBUS 3JIEKTPUUECKOTO 0JI HAa IPOBOJHUKU U
JUBJIEKTPUKH.

COopka 1 mpoBepka padOThl ANMEKTPUUYECKON 1[ENMU MOCTOSHHOTO
TOKa.

N3MepeHne u perynmpoBaHUe CUIIbI TOKA.
N3mepenne u perynupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO Yepe3 Pe3UCTOp,
OT COIIPOTHBJICHUS PE3UCTOPA U HAIIPSDKEHHSI HA PE3UCTOPE.

OHBITLI, ACMOHCTpUPYIOIIHUE  3aBUCHUMOCTL  3JICKTPUYCCKOI'O
COIIPOTUBJICHHUA IMPOBOJHUKA oT €ro JJINHBI, IIomaanu
MOIEPCUYHOT0 CCUCHUSA U MaTCpUaia.

[IpoBepka npaBuiia CITOKEHHUS HaIpsHKEHU N npu
MOCJIEIOBATEIbHOM COEIMHEHUH JBYX pe3uctopoB. [IpoBepka
npaBuja JUisi CUJIBl TOKA TP TapaJlJIeIbHOM COCIMHEHUH PE3UC-
TopoB. Onpenenenue pabOTHl ANEKTPUYECKOTO TOKA, HIIYIIETO
yepe3 pesuctop. OnpeneneHne MOITHOCTH JIEKTPUUECKOTO TOKa,
BBIJICTISIEMO Ha pe3ucrope. MccnenoBanne 3aBUCHUMOCTH  CHUIIBI
TOKa, UAYLIEro 4Yepe3 JAaMIO4yKy, OT HalpshKeHUs Ha
Heit. Onpenenenue KIIJT Harpesarend. MccnenoBanue
MarHuTHOTO B3aUMOJICMCTBUS MOCTOSIHHBIX MarHuTOB. M3ydueHue
MarHUTHOTO TOJS TMOCTOSHHBIX MarHUTOB MPU UX OOBEIWHEHUU
U paszaenenuu. MccnenoBanue NEMCTBUS 3JIEKTPUUECKOTO TOKA Ha
MarHuTHYIO CTpenKy. OMNbIThl, JEMOHCTPUPYIOUIUE 3aBHCUMOCTD
CHUJIbI BSaHMOHeﬁCTBHH KaTYIHKI/I C TOKOM 1 MarHurTa OT CUJIbI TOKa
nu HaHpaBJ'IeHI/ISI TOKa B KaTYHIKe. I/I3yquI/Ie I[Gf/iCTBHS[ MAardimuTHOT O
MmoJisi Ha TPOBOJHUK € TOKOM. KoHCTpynpoBaHue M HU3ydeHHE

paboThI anekTpoasuraresns. Mamepenue KIT
ANEKTPOJIBUTAaTENbHON YCTaHOBKHU. ONBITHL 1O HMCCIIEIOBAHUIO
SBJIEHUS  DJIEKTPOMAarHUTHOW  HWHAYKLUH: HCCIIEI0BAaHUE

N3MEHEHUH 3HAaUeHU 1 HaIlpaBJICHHUA HHAYKIIUOHHOTO TOKa

7.21

@dusnyeckue SBICHUS B MPUPOJE: DICKTPUUECKUE SIBICHUS
B aTMoc(epe, 3JIEKTPUYECTBO JKUBBIX OpPraHU3MOB, MAarHUTHOE
noJje 3eMid, ApeiQ MoaCcoB, poJIb MATHUTHOTO MOJIS JUIs KU3HU
Ha 3eMJie, TOJIIPHOE CUSIHUE




Kon Kon

TR DT IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

TexHUuecKkue yCTpoiCTBa: 3JIEKTPOCKOIl, aMIIEPMETP, BOJIBTMETP,
peocrar, CUETUHK ANEKTPUYECKOM SHEpruwy,
AIIEKTPOOCBETUTENbHbBIE npudopHl, HarpeBaTeibHbIE
ANIEKTPONPUOOPHl (IPUMEPHI), DIEKTPUUECKHUE MPEAOXPAHUTEINH,
AIIEKTPOMArHuUT, 3JEKTPOABUTATEb IIOCTOSIHHOTO TOKA, FEHEpaTOp
IIOCTOSIHHOT'O TOKa

7.22

9 KVIACC

Kon Kon

[IpoBepsieMble IEMEHTHI COAEP)KAHUS
paszena | aimeMeHTa

MEXAHMYECKUE SIBJIEHUA
8.1 Mexanudeckoe nBmkeHne. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHTEIBLHOCTE MEXAHUYECKOT'O ABIKEHUS
8.3 PaBHOMEpHOE MPAMOIMHEHHOE JIBHIKCHHE
8.4 HepaBHoMepHOoe  mpsiMosimHeiiHOe — ABokeHue. CpenHsist U
MT'HOBEHHAsI CKOPOCTh TeJia MPH HEPABHOMEPHOM JIBHIKCHHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE NPSAMOJIIMHENHOE ABUKEHUE
8.6 CBobOoanHoe naaenue. OneITh [anues

PaBHOMepHOEe nBMkeHME 1O OKpyxkHOCcTH. Ilepuoxg u wyactora
8.7 oOparreHusl. JIuneiinas " yriioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepssiit 3akoH HproToHA
8.9 Bropoii 3akoH HeroTona
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIUTT CYyTepIIO3UITNH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka




Cuna TPEHUA: CUJIa TPCHHUA CKOJBXCHHA, CHUJIa TPCHHUA I1O0KOS,

8.13
JPYTUE BUIIBI TPCHUS
8.14 Cuna TsKECTM M 3aKOH BCEMHPHOTO TSATOTEHUS. Y CKOPCHHE
' CBOOOIHOTO MaJICHHS
8.15 JBmwxkenue ianet Bokpyr Coaia. [lepBas kocMu4eckasi CKOPOCTb.
’ HeBecomocTh 1 nieperpy3ku
8.16 PaBHOBecue MaTepuanbHOM TOUKkU. AOCOTIOTHO TBEPIOE TEJIO
817 PaBHOBecue TBEPHOro Teja C 3aKpPEIUIEHHOM OChIO BpAICHUS.
' MowmeHT cunsl. L[eHTp TsixecTH
8.18 Nmnynsc Tena. M3mMenenue umiynbca. UMIynbc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanndeckas paboTa U MOITHOCTh
8.22 Pabota cun TskecTH, ynpyroctu, TpeHus. CBsi3b dJHEPrUH U paboThI
8.93 [ToreHnManpHas SHEPrUs Tela, IMOJHITOTO HAJl TOBEPXHOCTHIO
' 3emin
8.24 [ToreHnnanbHas SHEPIUs CXKATON NPYKUHBI
8.25 Kunernyeckas sneprus. Teopema 0 KHHETUYECKOW YHEPTHH
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU
[TpakTudeckue paboOTHI:
Onpenenenne cpenHeld CKOPOCTH CKONBXEHHS Opycka WIn
JBIDKCHHUS [IapuKa 10 HAKIOHHOW IuiockocTd. OnpeseneHne
YCKOpPEHUS TeJla TIPH PaBHOYCKOPEHHOM JIBMDKCHUHW 110 HAKIIOHHOM
TJIOCKOCTH.
HccrnenoBanue  3aBHCHMOCTH ~ TyTH  OT  BpPEMEHH  IPH
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HaualbHOW CKOPOCTH.
8.27

[TpoBepka runoTessl: €ciiu NMpU PaBHOYCKOPEHHOM JBUXKEHHH Oe3
Ha4aJIbHOW CKOPOCTH ITyTH OTHOCSTCS KaK Psii HEUETHBIX YHCEI, TO
COOTBETCTBYIOIINE IPOMEXYTKHA BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CUJIbI TPEHHSI CKOJBXKEHHSI OT CHIIbI
HOpMaibHOro JamieHus. Ompenenenre koddduuueHta TpeHus
ckonpxeHus. OnpezneneHne >KECTKOCTU MNPYXKUHBL. OnpeneneHue
paboOThl CHIIBI TpPEeHHs] TPH PAaBHOMEPHOM MABW)KCHHUU Telld IO
TOPU3OHTAILHON  MoBepxHOCTH. OnpeneneHue  padOThl  CHIIBI




YHOPYrocTtu 1mpu noabEMe I'py3a € UCIIOJIb30BAHUECM HCIIOJABUIKHOI'O
U IIOJBUXXHOI'O 0JI0KOB

duznyeckue SBICHUS B npupoac: MpuiInBbl U OTJIMBBI, ABUIKCHUC

8.28 wiaHeT CONHEYHOH CHUCTEMBI, PEAKTUBHOE JABIDKEHHE IKHBBIX
OpraHU3MOB
8.29 TexHuueckne yCTpOMCTBA: CHUAOMETP, JATYUKH IIOJIOKEHHS,

pacCcTodHNA U YCKOPEHUS, PaKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarensHoe JABUKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU
KOJIEOaHHIA: nepuon, 4aCTtora, aMIiuTyaa

9.2

MareMaTnyeckuii ¥ IPyKUHHBIA MasTHUKU. [IpeBpanieHue sneprun
IIpU KOJIe0aTenbHOM JABMKEHUN

9.3

38.TYX3.IOH_II/IG KoJIe0aHusI. BBIHY)KIICHHBIG konebanus. Pe3oHanc

9.4

Mexannueckue  BoiHbl.  CBOWMCTBA ~ MEXAaHHYECKMX  BOJIH.
IIpononbHeIE U MONEpEYHBIE BOJIHBL. /[IMHA BOJHBI U CKOPOCTH €€
pacupocTpaHeHus. MexaHW4YecKHe BOJHBI B TBEPAOM TeEIlE,
CEHCMUYECKHE BOJIHBI

9.5

3Byk. [’ pomMKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wn¢pa3Byk U yiabTpa3Byk

9.7

[TpakTryeckue paboTHI:

OnpeneHeHHe YaCTOThI U II€pHUoaa KoJIcOaHUI MaTEeMaTHYECKOIO
MassTHHKaA.

OHpeIICHCHI/IC YaCTOTbl W NCpUOLA KoJIeOaHMH IMPY>XXUHHOT'O
MassTHHKA

WccnenoBanue 3aBUCUMOCTH TepUoia KOJIeOaHid MOBEIIEHHOTO K
HUTHU Tpy3a OT JUIMHBI HUTHU. MccienoBanne 3aBUCMMOCTH Mepuoja
KoneOaHuil TPYKMHHOTO MasiTHUKa OT Macchl Tpysa. [Ipoepka
HE3aBHCHUMOCTH TIEpHo/ia KoJeOaHuil rpy3a, MOIBEIICHHOTO K HUTH,
OT MaccChl Ipy3a M KECTKOCTH IPYXKHUHBIL. M3MepeHne yckopeHus
CBOOOIHOTO HMaAECHUS

9.8

@usnueckue sIBICHUS B IPUPOJIE: BOCIIPUATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSACEHUE, CECHCMUYECKUE BOJIHBL, IlyHAMH, 9XO0

9.9

TexHudeckne ycTpoiicTBa: 3X0JI0T, UCIIOIB30BaHUE yIbTPAa3BYKa B
OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DJIEKTPOMAarHUTHOE IoJie. DJIEKTPOMAarHuTHbIE BOJIHBL. CBOMCTBA
' 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupona cera. CkopocTh cBeTa. BonHoBbIE
' CBOMCTBa CBeTa
[TpakTuyeckue pabOTHI:
10.4 .
W3yueHne CBOWCTB OJEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TelleoHa
105 dusnueckue sBICHUA B IpHUpoje: OHojoruyeckoe JeicTBue
' BUIMMOTO, YIbTPA(UOIETOBOTO U PEHTTE€HOBCKOTO H3ITydeHHI
106 TexHu4eckne yCTPOMHCTBA: UCIOJIB30BAHUE  AJIEKTPOMArHUTHBIX
' BOJIH /1151 COTOBOM CBSA3U
CBETOBBIE SABJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 IIpssMonMHENHOE pacIpOCTpaHEHNE CBETA
11.3 Otpaxenue ceera. [Inockoe 3epkano. 3aKoH OTpaskeHHsI CBETa
114 [Tpenomnenne cBeta. 3akoH mpenomieHus cBera. [lomHoe
' BHYTPEHHEE OTPaXCHHE CBETa
11.5 JInnza. Xop srydeit B JIMH3E
11.6 OnTuueckas cuctema oTtoanmnapara, MUKPOCKOIIA U TEJIECKOIa
11.7 ['na3 xak ontuyeckas cucremMa. bau3opykocTs U 1adbHO30PKOCTb
11 118 Paznoxenune 6emoro ceeta B ciektp. OnbiTel HetoToHa. CrioskeHne
' CHEKTPAIBHBIX IBETOB. [luctiepcus cBeTa
[TpakTiueckue paboThI:
HccnenoBanue 3aBUCHMOCTH yTila OTPAKEHHsI CBETOBOTO JIyda OT
yIIa najieHus..
M3yueHne XapaKTepHCTUK H300pakeHUS] TpeIMeTa B ILIOCKOM
11.9 3epKaje.
HccnenoBanue 3aBUCUMOCTH yTJIa IPEIOMIIEHHUS CBETOBOTO JIy4a OT
yIJ1a maJIeHus] Ha TPAHHILIE «BO3IYX — CTEKIION.
[Tomy4yenue n300pakeHHiA ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.




Onpenenenre (OKYCHOTO pACCTOSHHUSI M ONTHYECKOW  CHIIBI
coOMparoIIel TUH3HI.

OnBITE IO Pa3JI0KCHHUIO Oejoro ceera B CIICKTP.

OmnBITHl 1O BOCHPHSTHIO IIBETa NMPEIMETOB IPH MX HAOIIOICHUU
Yyepe3 [BETOBbIE (PHIIBTPHI

dusnyeckue sBieHus B npupoje: 3atmenus Connua u JIyHel, nsera

11.10 TeJ, ONTHYECKUe sBJIICHHs B arMmochepe (uBer Heba, pedpakius,
paayra, MUPax)
1111 TexHuueckne yCTPOWCTBA: OYKH, IIepUCKoI, (oToammapar,
' OINTHYECKHE CBETOBO/IBI
KBAHTOBBGIE SABJIEHUA
121 OmnpiTel Pezepdopaa u mmanerapHast MoJiesib atoma. Mojenb aroma
' bopa
122 Ucnyckanne u noryomenre ceera atomom. KBautel. JInHeivarsie
' CIEKTPBI
12.3 PaagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3myyeHHs
124 Crpoenne atoMHOro sapa. HykioHHas MoAenh aTOMHOTO sjpa.
' N3oTormst
125 PagnoakTuBHble mnpeBpamieHus. llepuos monypacmaga aTOMHBIX
' anep
126 SnepHble peaknuu. 3aKOHBI COXPAHEHHs 3apsAI0BOTO U MAacCOBOTO
12 ' qrcen
12.7 OHeprus cBs3M aTOMHBIX siiep. CBA3b MacChl M SHEPTHH
128 Peakiuu cunrtesa u nenenus saep. Vcrounuku sneprun ConHua u
' 3BE3]T
129 SAnepHas sHepretuka. JleWicTBUE paJMOAKTUBHBIX W3JIyYCHHU Ha
' YKUBBIE OPTaHU3MbI
[TpakTiueckue paboThI:
HaGnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.
12.10

HccnenoBanne  TpEeKOB:  M3MEPEHHE  JHEPTUM  YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTo hoHa




dusnyeckue SIBICHUSI B IIpupoac: €CTECTBEHHBIIN paI[I/IoaKTPIBHBIfI
(bOH, KOCMHUYECKHE JIYUH, PAAUMOAKTUBHOC HM3JIYUYCHUC NPUPOIHBIX

12.11 . .
MUHEPAJIOB, IEHCTBUE PAJMOAKTUBHBIX H3JIy4YEeHUH Ha OpPraHHU3M
YeJI0BEKa

1212 TexHudyeckue  yCTpPOMCTBA:  CIIEKTPOCKOI,  HMHJAWBHUAYaJIbHBIN

JO3UMETP, KaMEpa Bunscona

ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBbBI
OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

Kon
NpoBePsSIeMOro
TpedoBaHMSI

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

[Tonnmanue poau GU3UKU B HAYYHOH KapTHHE MUPA; CHOPMHUPOBAHHOCTH Oa30BbIX
MIPE/ICTaBICHU O 3aKOHOMEPHOM CBS3M U MO3HABAEMOCTH SBJICHUM MPHUPOJBI, O
pOJIu SKCIIEpUMEHTa B (hU3HKE, O cUCTEMOOOpasyrolel poiau (GU3UKH B pa3BUTHUU
€CTECTBEHHBIX HaYK, TEXHUKH M TEXHOJIOT Ui, 00 IBOIIOIMH (HU3NUECKUX 3HAHUHN U
UX POJI B LIEJIOCTHOW €CTECTBEHHOHAYYHOUW KapTHHE MUPA, O BKJIa/1€ POCCUNCKHUX
U 3apyOexHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIECCOB
OKPY’KaIOIlIero MUpa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHUS O BHUJAX MaTepuu (BEIIECTBO M IOJIE), O ABMKEHHM Kak crocobe cy-
IIECTBOBAHUS MaTepHH, 00 ATOMHO-MOJIEKYJIIPHON TEOPUU CTPOEHUS BEILECTBA, O
(¢u3nyecKoil CYyIIHOCTH SBJIEHUH TNPUPOAbl (MEXaHMYECKUX, TEIJIOBBIX,
AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE Pa3INyaTh SIBICHUS MO OMUCAHUIO UX
XapaKTepHBIX CBONCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX JIaHHOE
¢usnyeckoe  SABJIECHUE; YMEHME  paclio3HaBaTh  IMPOSBICHHE  HM3YYEHHBIX
(Gu3nuecKux SBIEHUN B OKPY)KAIOIIEM MHpE, BBIIEAS HX CYIIECTBEHHBIE
CBOICTBa (IpU3HAKHU)

Bnanenue ocHoBaMH MOHATUHHOTO anmnapaTa i CUMBOJIMYECKOTO sI3bIKa (PU3UKH U
UCTOJb30BAaHUE HUX JUIA pelleHUs y4eOHBIX 3ajay; yMEHHE XapaKTepH30BaTh
CBOMCTBa Tel, (PU3NUECKHE SBJICHUS U MPOLECCHI, UCTOIb3Ys PyHIaMEHTAIbHbIE
Y SMITAPUYECKNE 3aKOHBI

YMeHHe ONUCHIBATh M3YYCHHBIC CBOMCTBA TN M (DU3MUCCKHUE SIBICHHUS, UCTIONB3YS
(u3MUecKre BETHINHBI

Brnanenne ocHOBaMH METOIOB HAYYHOTO TIO3HAHMS C YIETOM COOJIOICHHS TIPaBHIT
0e30macHoro TpyAa: HabmoeHne (PU3NIECKUX SIBICHUM:




Kona
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOI0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTeIbLHON NPOrPaMMbl OCHOBHOI'O 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMEHHUE CaMOCTOSITEIbHO COOMpATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U3 JAHHOTO
Habopa 000pyI0BaHUS 110 UHCTPYKIMH, OMIUCHIBATH XOJ] OIBITA M 3aIMChIBATH €r0
pe3yabTaThl, GOPMYIHUPOBATH BHIBOIBI;

MIPOBEJICHUE TPSIMBIX M KOCBCHHBIX H3MEPECHHN (PU3UYECKUX BEIUYHH: YMEHUE
IUIAHUPOBATh HM3MEPEHHS, CaMOCTOSITENIbHO COOUpaTh HKCIEPUMEHTAILHYIO
YCTaHOBKY [0 WHCTPYKLIHH, BBIYMCIATH 3HAUEHUE BEITUYMHBI U aHAIM3UPOBATH
MOJIyYEHHBIE PE3YJIbTaThl C YYE€TOM 3aJaHHOW TMOTPEHIHOCTH PE3YJIbTaTOB
HU3MEpPEHU;

MPOBEJICHUE HECIIOKHBIX IKCIEPUMEHTAIBHBIX MCCIEHOBAHMI; CAMOCTOSITEIBLHO
coOupaTh IKCIEPUMEHTAIBHYI0 YCTAHOBKY U TIPOBOJUTH HCCIIEIOBAHUE TIO
WHCTPYKLUH, MPEACTABIATh MOJy4YeHHbIE 3aBUCUMOCTH (DU3MUYECKUX BEIUYUH B
BUJe TaOMUI] | rpaHUKoOB, YYHUTHIBATh IOTPEIIHOCTH, JENaTh BBIBOJBI IO
pe3yiabpTaTaM UCCIIEI0BAHMS

[ToHnMaHmMe XapaKTepHBIX CBOMCTB (PU3NUECKUX MoOJeNel (MaTepuaibHas TOUKa,
abCOJIIOTHO TBEPJIOE TEJO, MOJAEIN CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPABIX Tell,
IJIaHETapHas MOJENIb aTroMa, HYKJIOHHAas MOJEIb aTOMHOIO SApa) U yMEHHE
MPUMEHSTh UX 7151 OOBSICHEHUSI (PU3NUECKUX IPOLIECCOB

YMeHue oOBACHATh (pU3MUECKHE MPOIECCHl M CBOMCTBA T, B TOM YHCJIE U B
KOHTEKCTE CUTyalluil IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YaCTHOCTH,
BBISIBJIATH NTPUYUHHO-CIICICTBEHHBIE CBSI3U U CTPOUTHh OOBSICHEHHE C OMOpOW Ha
U3Y4YEHHbIE  CBOMCTBa  (U3MYECKUX  SIBICHUN,  (U3MUECKHE  3aKOHBI,
3aKOHOMEPHOCTH M MOJEIIU

YMmenue pemiats pacué€THble 3a1aun (Ha 6aze 2 — 3 ypaBHEHUH ), UCTIOIB3YsI 3aKOHBI
u (hopmyIbl, CBsI3bIBatONIME (U3MUYECKUE BEIMYMHBI, B YaCTHOCTHU, 3alHCHIBATH
KpaTKO€ yCIIOBHE 3aJ1a4yH, BBISBIISITH HEIOCTAIONINE IaHHBIC, BRIOMPATh 3aKOHBI U
dhopmynel, HEOOXOAUMBIE ISl €€ pelIeHus, UCIIOIb30BaTh CIIPABOYHBIE JaHHBIC,
MPOBOJIUTh PACUYEThl U OLEHUBATH PEATUCTUYHOCTH TMOJYYEHHOIO 3HAUYECHHS
(u3MUecKoil BENUYHMHBI; YMEHHE ONpEeNeNsITh pPa3MEpHOCTh (HU3Mveckol Be-
JIUYUHBI, TTIOTYYEHHOUN MPU PEIICHUH 3aa9H

YMeHHe XapaKTepHu30BaTh NMPUHLHUIBI IEUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
qucie ObITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOTMYECKUX MPOLIECCOB 1O
UX ONHCAaHUIO, HCHOJb3ys 3HAHUS O CBOWCTBaX (U3NYECKUX SBICHUH U
HE0OX0UMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHue UCToNb30BaTh 3HAHHUS O (PU3MUYECKUX SBICHUSIX B MOBCEIHEBHOM KM3HU
i obecrieueHusi 0€30MacHOCTH MPH OOpalieHuu ¢ ObITOBBIMU NpHOOpamMHu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3/I0pOBbsI U COOIIONEHUS HOPM
9KOJIOTMYECKOTO TOBEICHHS B OKpYXKAOILIeH cpejie; MOHNMaHNue HeOOXOAUMOCTH




Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOI0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTeIbLHON NPOrPaMMbl OCHOBHOI'O 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

MPUMEHECHHSI TOCTHKEHUH (DU3UKU M TEXHOJOTUH ISl PAIlMOHATIBHOTO MIPHPOJIO-
I10JIb30BaHUSL

11

OneIT moucka, npeoOpa3oBaHUs M MpeACTaBlieHUs HHPOpManuu (PU3NYECKOTO
colepKaHus c HCIIOJIb30BAHUEM MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI; yMEHHE OLIEHUBATh JOCTOBEPHOCTH MOJYYEHHOH HH(popMaruu Ha
OCHOBE MMEIOIIMXCA 3HAaHUM W  JOMNOJHUTEIbHBIX HMCTOYHUKOB; YMEHHUE
WCIONIb30BaTh TPU BBIMOJIHEHHH Y4YEOHBIX 3aJlaHUi  HAYYHO-TIOMYJISPHYIO
AUTEpaTypy (pU3HUECKOro comep:kKaHus, CIIPABOYHBIE MaTepUAIIbI, PECYPChI CETH
WuTepHer; Bnanenne 0a30BBIMH HaBBIKAMU TIpeoOpa3oBaHUs HHGOpMAINH U3
OJIHOM 3HAKOBOH CHCTEMBI B [Ipyr'yl0; yMEHHE CO3[aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpPMAIMM U3 HECKOIbKUX
HMCTOYHUKOB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMbBIX HA OI'D 11O

OU3UKE

Kon

1 [ MEXAHUYECKUE ABJIEHUA

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

11

MexaHU4ecKoe IBHKEHHE. MaTepI/IaJ'ILHaH touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
JABUIKCHUA

1.2

PaBHOMepHOe ® HepaBHOMepHOe jaBmkeHHe. Cpenuss ckopocts. Popmyna Ui
BBIUHCIICHUS CPEAHEN CKOpOCTH: V = S/t

PaBHOMeEpHOE npsiMONIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPIUHATHI TeJla OT BPEMEHU B
ClIy4yae paBHOMEPHOTO MPSAMOJIUHENHOTO JIBH)KEHUS:

13 | x(f)=x,+vt

I'paduiku 3aBUCUMOCTH OT BpEMEHH I MPOEKIIMU CKOPOCTH, MPOEKIUHU MEePEMEILECHNUS,
MyTH, KOOPAUHATHI IPYU PABHOMEPHOM MPSIMOIMHEWHOM JIBHKEHUU

3aBUCHUMOCTh  KOOpJMHATBI Tela OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
1.4 | npssMOIUHEHHOTO JIBUKEHUS:




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

ta| "

Sx(f} =1'.|;|: *f_ax *

@opMyIbl A1 TPOCKLUUU NEPEMEIIECHHS], TPOEKINHA CKOPOCTH U MPOEKIUHN YCKOPEHUS
IIPY PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:

-

¢
Iy (Tj =Uyy- r_ﬂﬁ.' ' ? :

U.‘f('f) =Upy T, I,

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHHU JIA HNPOCKHIUHU YCKOPCHUA, MPOCKIHU CKOPOCTH,
MpoCKOHU IMCPEMCHICHUA, KOOPAHWHATBI IIPU PABHOYCKOPCHHOM HpHMOJII/IHefIHOM
JABMOKCHUH

CBoOoanoe nagenne. @opMyIibl, ONMUCHIBAIOIINE CBOOOIHOE MaIEHNE Tea 110 BEPTUKAIN
(IBW)KEHME Tena BHM3 WM BBEPX OTHOCHUTENBHO MOBEpXHOCTH 3emnn). ['paduxu

15
3aBUCUMOCTH OT BpEMCHU I ITPOCKIMN YCKOPCHHS, TPOCKIHUU CKOPOCTH U KOOPANHATLI
npu CBO60,I[HOM MaaACHUH TCJIa 110 BEPTUKAJIN
CKOpOCTB PaBHOMCPHOT'O ABUXKCHUA TCJIA IO OKPYKHOCTHU. HanpaBneHHe CKOPOCTH.
®opmyra 1715 BBIYUCIEHUS CKOPOCTH Yepe3 painyc OKPYKHOCTU U TIEPUO/1 0OpaIleHUs:
L= inR

T

HCHTPOCTpeMI/ITeJ'IBHOG YCKOPCHUC. HaHpaBJ’ICHHe HEHTPOCTPCMUTCIIBHOTO YCKOPCHHA.
(DopMyna JJI1 BBIYHUCIICHUSA YCKOPCHUA:

1.6

_U;
=R

®opmyiia, CBSI3bIBAIOLIAS IEPUO U YACTOTY OOpAICHUS:

v =

N




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Macca. ITnorHocts Bemectsa. @opmyia i BBIYUCICHUS IIJIOTHOCTH:

1.7 =
P=7

1.8 | Cuna — BekTopHas ¢uznyeckas BenuunHa. CIoxKeHHE CUT

1.9 | SABnenue unepumu. [lepBoiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:

1.10 F=m-a
CoHarpaBie€HHOCTh BEKTOpPa YCKOPEHHUs TeJla M BEKTOpa CUJIbL, ACHCTBYIOLIEH Ha TeJl0
B3aumoneiicteue ten. Tpernit 3akoH HproToHa:

1.11 | - _
Fy y=-Fi,
Tpenue nokost U TpeHUe CKoJbkeHUs. DopMyrna 711 BEIYMCICHUS MOAYJIS CUJIbI TPEHUS
CKOJIbJKCHUS:

1.12 _ r
FIP =p-N
Hedopmarus Tena. Yopyrue u Heynpyrue aeopmanuu. 3akoH ynpyroi aedopmaruu
(3akoH ['yka):

1.13 .
F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:

1.14




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Cuiia TspkecTd. Y CKOpeHue CBOOOHOTO MaICHHS.
dopMya 711 BBIYUCICHHSI CHITBI TSHKECTH BOJIM3M TToBepXHOCTH 3emun: F = mg.

JBmxenue ranet Bokpyr Connua. [lepBas kocMudeckas ckopocts. HeBecomocTs u
Meperpys3Ku

1.15

I/IMHy.]'IBC T€J1a — BCKTOpHaA (1)I/I3I/I‘leCKaﬂ BCJINYHHA.

Nmnynsc cuctemsl ten. M3menenue umnyibsca. IMmynbsc cuisl

1.16

3akoH COXPAaHCHUA UMITYJIbCa JJIs1 33.MKHYTOI>’I CUCTCMBI TCII:
D=nyU, +1m, U, =const

PeakTtuBHOE ABHKEHHUE

1.17

Mexanunueckas padota. @opmyra st BEIYUCICHUS PaOOThI CUITBI:

A=Fsooso

Mexann4deckasi MOIITHOCTD:

1.18

Kunernueckas u noreHuanpuas sHeprusi. @opmyna /i BoIYMCIEHUS KHHETHYECKON
SHEPTUu:

Teopema o knHeTHUecKOU sHEeprun. Popmyra i BBIYUCICHUS TOTEHIIMAIBHON SHEP-
TUU TeJa, MOAHATOrO

Hag 3eMIIEH:

E,= mgh




Kon

1.19

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

MexaHnueckast OHEpPIus:
E=E;+E,

3aKOH COXpaHEHMsI MEXaHUUECKON 3Heprun. Popmyia s 3aKOHA COXPAaHEHUs
MEXaHUYECKOM HEepTruu B OTCYTCTBHE CUJI TpeHus: E = const.

HpeBpameHHe MEXaHUYeCKOM OHCPI'UU IIpU HAJITUYHUU CHUJIbI TPCHUS.

1.20

IIpocThie MeXaHU3MBI. «30JI0TOE IPABHIIO» MEXAHHUKH.
Peruar. Moment cwitsr: M - FI.

YcinoBre paBHOBECHS phIvara:
M +M +..=0
[ToxasuxHbIN 1 HeOABIKHBIN O0510ku. KITJl mpocThix MexaHN3MOB,

n= Anonzsaan
JiﬂII:EHEEEaH

1.21

JlaBiieHue TBEpAOTO TETA.

@opMyia 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:

JaBnenue raza. ATMocepHOe TaBieHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.

CDOpMy.TIa IJId BBIYUCJIICHUA JABJICHUSA BHYTPHU JKUIAKOCTH:

P=pgh+p..,

1.22

3akoH [lackans. ['uapaBnudeckuii mpecc




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

3akoH Apxumena. @opmyiia Juist ONIpeAesieHUs] BBITAJKUBAIOIIEH CHIIBI, IEUCTBYIONIEH Ha
TEJI0, IOTPYKEHHOE B )KUJIKOCTh WJIU ra3:

1.23 -
F_l'l._I;m. - ng
Ycnosue miaBanus tena. [InaBanue cynoB U Bo3ayxoIlaBaHUe
Mexannyeckue KojeOaHus. AMIUIMTYAa, TEPHOJI W YacToTa KoJjiebanui. dopmyra,
CBSI3BIBAIOIIAS YACTOTY U MEepUOJI KoneOaHu:
1.24
v = 1
T
195 Matemaruueckuil U NpyKMHHbINA MasTHUKU. [[peBparienre s3Hepruu npu KouedaTeIbHOM
' JIBUKEHUU
1.26 | 3aryxaromue konebanus. BeinyxeHHbIe kojeOanus. Pesonanc
Mexanunyeckue BoJHBL. [IpomonbHbIe U MoniepeyHbie BOJIHBL. [[TiHA BOJHBI U CKOPOCTH
pacipocTpaHEHUS BOJHBI:
1.27
rh=v-T
108 3ByK. ['poMKOCTh U BBICOTA 3BYyKa. OTpakeHUE 3BYKOBOM BOJHBI HA TPAHUIIE JBYX CPE/I.
' NudpasByk u ynpTpa3Byk
IIpaxmuueckue pabomul
W3mepenue cpefHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIbI; KECTKOCTH MPY>KUHBI,
Kod(hduUlleHTa TPEHUSI CKOJIbKEHUS; PaOOThl CUIIBI TPEHUS, CHIIBI YIPYTOCTH; CpeIHeH
CKOPOCTH JBM)KCHHSI Opycka TO HAKJIOHHOW TIUIOCKOCTH; YCKOpPEeHHs Opycka mpu
JBWKEHUH 10 HAKJIOHHOW TUIOCKOCTH; YaCTOTHI M TIEPHO/Ia KOJICOaHNI MaTeMaTHIECKOTO
MasTHUKA;, YacTOTHl M TMEpUoJia KOJeOaHU MPYKUHHOTO MasTHHKA, MOMEHTA CHIIBI,
JEHCTBYIOIIET0 Ha phluar; paboThl CHIIBI YIPYTOCTH MPH MOABEME Tpy3a C MOMOIIBIO
1.29 | menmoxBmwkHOTO 0J0Ka; PabOTHI CHIIBI YIIPYTOCTH IMPH IMOABEME TPy3a C IOMOIIBIO

MOJABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEOBOM CHIIBI OT 00BEMa MOTPYKEHHOM YacTH Tena u
OT INIOTHOCTH JKUJIKOCTH, HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CHJIBI OT MAcCCHI TeJla; CUJIBI
TPEHHSI CKOJBXKEHHUSI OT CHJIbBI HOPMAJIBHOTO JABJICHUS U OT pOJAa MOBEPXHOCTH; CHUIIBI
YIPYTOCTH, BOHUKAIOIICH B MPYXKUHE, OT CTETCHH JIedOpMaIliu MPYKUHBI; YCKOPEHUS
Opycka OT yrila HakJOHA HAMpaBISIONICH; mepuoja (YacTOThI) KOJIEOAHUH HUTSHOTO
MasTHHKA OT JUTMHBI HUTH; TIEPHO/Ia KOJIEOAHUN MPY>KMHHOTO MasTHUKA OT MacChl Tpy3a
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U KECTKOCTH IMPYXUHBI; UCCICAOBAHNEC HC3aBUCUMOCTHU IICpHUOLA KOJIEOAHHI HHUTSHOIO
MasjaTHHKaA OT MAaCChI I'py3a. HpOBepKa YCJI0BUS PaAaBHOBECHUSA pblyara

Quszuueckue s61eHUs 6 npupode: IPUMEPbl JBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B
JKUBOM U HEKUBOW IIPUPOJE, ACUCTBUE CWIBI TPEHUS B IIPUPOJIE U TEXHUKE, IIPUIIUBBI U
OTIUBBI, JBWXKEHHE IIaHeT COJIHEYHOM CHCTEMBbl, PEAKTUBHOE [IBHKEHHUE JKHUBBIX

1.30 .
OpPraHU3MOB, pblYard B TeJlle YEIOBEKa, BIMSHHUE aTMOC(PEpPHOro JaBJIEHUS Ha >KUBOU
OpraHu3M, IUIaBaHUWE pbIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCEHUE,
ceificMMuYecKHe BOJIHBI, LIyHaMH, 3X0
Texnuueckue ycmpoiicmea: CIAAOMETP, JaTYUKH MTOJIOKEHHSI, PACCTOSIHUSA U YCKOPEHUS,
JUHAMOMETp, MNOJALIMIIHUKY, PAKEThl, pblYar, IOABM)KHBIM W HEMOJABMKHBIN OJIOKH,

1.31 | HaKJIOHHAsi TUIOCKOCTB, TPOCTBIE MEXaHU3MBI B OBITY, COOOIIAIOMIMECS COCYIIBI,
YCTPOICTBO BOAONPOBOJIA, THAPABIMUYECKUI IIpecc, MaHOMETP, GapoMeTp, BBICOTOMED,
MOPIIHEBOM HACOC, apeoMETP, IX0JIOT, UCIOIb30BAHUE YIIBTPA3BYKa B ObITY M TEXHUKE

2 | TEIUIOBBIE SABJIEHUA
OcHoBHbIE HOJIO’KEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOpUU CTPOEHHUS

2.1 |BemectBa. Mozenu TBEPAOro, KHUJIKOTO U ra3o00pa3HOro COCTOSHUIM BeIIEeCTBa.
Kpucrannuueckue u amopdHbie TenIa

29 JIBukeHne vacTtull BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI YaCTUI[ C TEMIEpaTypoil.

' BpoyHnoBckoe nBuxkenue, mupdysus

2.3 | CmauMBaHUeE U KallWJUIPHbIE SBICHUS

2.4 | TennoBOe pacIIUpeHUE U CHKATHE

2.5 | TermmoBoe paBHOBecHe

26 Buytpennss sneprus. Pabota u Teronepenada Kak crocoObl U3MEHEHHsI BHYTPEHHEH

" | sHeprum

2.7 | Bugsl Temonepenayu: TeIIONPOBOIHOCTh, KOHBEKIIUS, U3TydeHHE
Harpesanue u oxnaxzaenue ten. KoanuecTBo TEMIoThl. Y elbHas TEIIOEMKOCTD:

2.8 . .

O=cml\t,—1,)
3aKOH COXpaHEeHHUsI PHEPTUH B TEIUIOBBIX Mpoleccax. Y paBHEHUE TEIUIOBOro OajaHca:

2.9
O +0, +..=0

210 Hcnapenue u koHaeHcanus. M3MeHeHre BHYTpEHHEN SHEPIUH B IIPOLIECCE UCIIAPEHUS U

KoHaeHcanuu. Kunenue sxuakoctu. Y aeabHas TerioTa napoodpasoanus: L = Q/m
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2.11 | BnaxHOCTh BO31yXa
[InaBneHne u kpucrammsanusa. M3MeHeHue BHyTpPEHHEH DHEPrMM IIPHU IUIABICHUU U
KpUCTaJINIM3aluu. Y IelbHasl TEII0Ta IUIaBJIECHUS:
2.12 0
==
m
2.13 | BHyTpeHHsIsl SHEprHs CrOpaHus TOILIMBA. Y JeIbHAsI TEIUIOTa CropaHus Toiea: ¢ = Q/m
2.14 | Ilpunnmmns! paboTs! TeruoBeix nurareneid. KI1/[ TemmoBoro nBurarens
IIpakmuyeckue pabomul
N3mepenue yaenbHON TEMT0EMKOCTH METANIMYECKOTO LIMJIMHAPA; KOJIMYECTBA TEIJIOTHI,
MOJTyYEeHHOTO BOJIOW KOMHATHOH TeMIiepaTrypsl (PUKCHPOBAHHOW MacChl, B KOTOPYIO
2.15 | onmymeH HarpeTslii HUIMHAP; KOJIMYECTBA TEIUIOTHI, OTIAHHOIO HArpeThIM LIUIMHIPOM,
IIOCJIE OIYCKaHUs €ro B BOJY KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIIBHOM BIIAXKHOCTHU
BO3/lyXa; YAEIbHOM TEIIOTHI MJIaBJICHUS Jbja. MccienqoBanue n3MeHeHUsT TeMIepaTypbl
BOJIbI NIPU PA3IMYHBIX YCIIOBUSX; SBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOIHOU U
ropsiuel BOAbI; IPOLECCA UCITAPEHMUS
Dusuueckue s61eHUA 8 NpUpooe: TOBEPXHOCTHOE HATSDKEHUE M KalUJUIPHbIE SIBICHUS B
2.16 | mpupoxe, KpucTaibl B ipupoze, uzinydenue CoiHIa, 3aMep3aHre BOJOEMOB, MOPCKUE
Opu3sl; 00pa3oBaHKE POCHI, TYMaHa, WHEs, CHeTa
Texunuueckue ycmpoiicmea: KalWUIApbl, NPUMEPbl  HCIONb30BAaHUS  KPUCTAILIOB,
2.17 | )KUIKOCTHBI TEpMOMETp, JAaTYUK TEMIepaTypbl, TEPMOC, CUCTeMa OTOIUICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, apoBasi TypOUHA, JBUTATEIb BHYTPEHHETO CrOPaHUs
3 | DJIEKTPOMATHUTHBIE SABJIEHUA
3.1 | Onextpuzanus ten. [{Ba BUa SIMEKTPHUECKUX 3apsiI0B
3.2 | B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 | 3ak0oH COXpaHEHUS IEKTPUICCKOTO 3apsa
3.4 OnexTpuueckoe nose. Hanpsok€HHOCTD anekTpudeckoro nosst. [IpuHnun cynepno3sunumn
| snexTpuueckux mosneit (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snexrpudeckux 3apsnoB. JleHcTBUE dIEKTPUYECKOTO MOJIS Ha IEKTPUIECKUE
" | 3apsigpl. [IpOBOHHUKY M TUDICKTPUKH
[TocTtosHHBIN AnekTpuueckuid TOK. JlelcTBHs anekTpuueckoro Ttoka. Cuiia Toka.
Hanpsoxenue.
3.6 P

=g/t ,U=A/[
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9J'IGKTpI/I‘l€CKOG COIIPOTUBJIICHHUE. yI[e.]'IBHOG SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7
R =pl/S
3.8 | 3akon Oma mis ygactka snekrpuueckon rernu: | = U/R
ITocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
I,=1; U=U,+U,; R=R,+R,
3.9 |IlapannensHoe coeqMHEHNE IPOBOAHUKOB PABHOTO COIPOTUBIICHUS:
R
U=UsI=L+L;R=""
CMenanHbIe COeTMHEHMSI TPOBOTHUKOB
3.10 [ PaboTa n MomHOCTH AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:
3.11 5
Q=I"-R-t
312 OmnbIT DpcTena. MarHuTHOE MoJie MPSAMOro MPOBOJHHKA ¢ TOKOM. JIMHUM MarHUTHOM
WHIYKITUH
3.13 | MarauTHOE 10JIe TIOCTOSTHHOTO MarHuTa. B3anmo/eiicTBre MOCTOSHHBIX MAarHUTOB
3.14 | leficTBMEe MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM
3.15 [ OnbiTel @apajes. SBieHue 31eKTpoMarHuTHON MHYKIMU. [IpaBuiio Jlenna
IIpakmuyeckue pabomul
W3mepeHune 3JeKTPUYECKOro COMPOTHBICHHUS PE3UCTOPA; MOIIHOCTH SJIEKTPUUYECKOTO
TOKa; pabOTHI JEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HHMKAIOIIETO B IPOBOJHHUKE (PE3UCTOPBI,

naMnqua), OT HAIIPAKCHHA HAa KOHIAX MPOBOJAHUKA; 3aBUCUMOCTU COMNPOTHUBIICHUA OT
JJIMHBI MIPOBOAHUKA, IJIOMAAN €0 MONCPCUYHOI'0 CCUCHHUA U YACIIBHOTO COIIPOTUBIICHHA.

[IpoBepka mpaBwia IUIsi SIEKTPUUYECKOTO HANPSDKEHUS TPH  TOCIEI0BATEIIEHOM
COCAMHCHHWHU ITPOBOJHUKOB; MpaBuJia JJIs1 CHJIBI SJICKTPUYCCKOI'0 TOKA IMPU IMapaJICIIbHOM
COCIMHEHHUH MPOBOAHUKOB (PE3UCTOPHI M JIAMITOYKA)




Kon IIpoBepsieMblii 3JIeMeHT cO/lepKAHUSA
Dusuueckue a61eHUs 8 npupooe. FNEKTPUUECKUE ABICHUS B aTMOC(epe, HIEKTPHIECTBO
3.17 | KMBBIX OPraHU3MOB, MarHUTHOE I0JIe 3eMJIU, Jpei( MOIOCOB, POJIb MArHUTHOIO TOJIS
IUIs1 )KU3HU Ha 3emJie, OJISIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaTr, CUETYMK
318 JJIEKTPUUYECKOW  DHEPTHH,  JJIEKTPOOCBETUTENIbHBIE  MPHOOPBI,  HArpeBaTeIbHbIC
' UIEKTPOIIPUOOPB!  (IpUMEPBI), DIIEKTPUUYECKUE MPEAOXPAHUTENH, 3JIEKTPOMArHMT,
JIEKTPOABHUraTelNb IIOCTOSHHOIO TOKA, FEHEPATOP TOCTOSIHHOTO TOKa
3.19 | DnexTpomarauTHbie BOSMHBI. [1IKkana 37eKTpOMarHUTHBIX BOJTH
3.20 | JIyueBas monens ceta. [IpsmonuHeiiHOE pacipocTpaHEHUE CBETA
3.21 | BakoH oTpakenus cBeta. [Imockoe 3epkaio
3.22 | Ilpenomienue cBeTa. 3aKOH MPETOMIICHUS CBETA
3.23 | ucnepcus cBera
324 Jlunza. Xon mydeit B nun3e. DokycHoe paccrosinue JIMH3bI. OnTtuyeckas cuia JuH3bl D =
' 1/F
3.25 | I'ma3 xak ontuyeckas cucrema. Onruyeckre npudopsl
IIpakmuyeckue pabomul
W3mepeHue onTUyeckodM cuibl coOuparomeil  JIMH3bl;  (POKYCHOTO  pacCTOSHHUSA
cobupartorieit TMH3BI (10 CBOMCTBY paBEHCTBA Pa3MePOB MpeAMETa U U300pakeHus, Koraa
3.26 | mpeaMeT pacroyioKeH B IBOMHOM (OKyce), OKa3aTelsl MPEeIOMIICHHS CTEKIa.
HccnenoBanue cBoicTBa 300paXKeHUs, MOJTYYEHHOTO € TIOMOIIbI0 COOMparoIeil TNH3BI;
W3MEHEHHsI (POKYCHOTO pAcCCTOSIHHSI JIBYX CIIO)KEHHBIX JIMH3; 3aBUCHMOCTH yTJja
MIPEJIOMIJICHHS] CBETOBOTO JTy4a OT yIJia Ta/IeHUs Ha TPAHHIIE «BO3AYX — CTEKIIO»
397 Qusuueckue aenrenus 6 npupooe: 3atMenuss Conmuna u JlyHbl, 11BeTa Tell, ONTHYECKUE
' ABJICHUS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.28 | Texnuuecxue ycmpoticmea: 049Ky, IEPUCKOI, (poTOAMmapar, ONTHIECKAE CBETOBOIBI
4 | KBAHTOBBIE SABJIEHUA
4.1 | PagnoaktuBHOCTB. AJb(da-, OeTa-, ramma-u3nyyeHus. Peakiun anbda-u Oera-pacnana
4.2 | Oneitel Pesepdopaa no paccessauio anbda-gactuil. [Inanerapuas Moaens aroma
4.3 | CoctaB atomHOTrO sipa. M3oTomsr
4.4 | Ilepuon momypacmajga aTOMHBIX SIIEP
4.5 | SnepHble peakiiy. 3aKOHbBI COXPAaHEHUS 3apsiI0BOT0 U MacCOBOTO YUCE
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Qusuueckue sA6neHUs 6 npupode: €CTECTBEHHbIH paJUOaKTUBHBIA ()OH, KOCMHUYECKHE

4.6 | nyud, paAMOAaKTUBHOE W3JIyuY€HUE MPHUPOJHBIX MHUHEPAJIOB, JCHCTBHE pPaJMOAKTHBHBIX
U3ITy4YeHUI Ha OpraHu3M YeJ0BeKa

47 Texunuueckue  ycmpoticmea: CIEKTPOCKON, HHIWBHAYAIbHBI  TO3UMETp, Kamepa
" | Bunbcona, siiepHasi SHepreTrka

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBSI3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» ®usuka, 7 xnacc/ [lepeimkun .M., MBanoB A.W. ®usuka. — M.: IIpocBemenue, 2025
» ®usuka, 8 knace/ [lepeimkua .M., UBanoB A.U. ®usuka. — M.: [Ipocsemenne, 2025.
» ®usuka, 9 xnacc/ [epeimkun .M., Bano A.W. ®usuka. — M.: I[IpocBemenue, 2025.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Mertonuyeckue pekomenaaunu MHcTUTyTa cTpaTerun pa3BuTus oopasoBanus «Cuctema

OLIEHKH JTIOCTIKEHUH MIIaHUPYEMBIX MPEMETHBIX PE3YIbTATOB OCBOCHHS Y4eOHOTO MpeaMeTa
«Dusukay, 2023

®dwusuka. 7 8 knacc. bazoBrlil ypoBeHb. MeTtoandeckoe nocodue k yueoHuky M. M.
[Teprikuna, A. U. UBanosa, ®usuka 7-9 U Jlykamuk, E.B. IBanoBa (cOopHUK 3a7a4)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka [{OK videouroki.net, sikmacce
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