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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Duszukay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHUIO (PM3MYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TtpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTraHaBIMBAET paclpeieieHue yueOHOro MaTepurana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa C LEIbIO OKa3aHHUS METOJUYECKON
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®duzrka SBISIETCS  CUCTEMOOOpA3yIOIMMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PM3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SIBJICHUM, H3ydyaeMbIX XUMHUEU, Ouosoruei, acrpoHomued u ¢GU3NYECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeToja
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3UUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YrIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpazoBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux
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OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn MunucrepcerBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUS OOyYaroluxcsi K HaAyYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYadbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHHMH TPUMEHATH (U3UUECKHE 3HAHWA U HAyYHBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  AESATEbHOCTU, CBA3aHHOM C (U3MKOHN, TMOJArOoTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIM3UPOBATh U OOBSCHSTH (M3UYECKUE SIBJICHUS Ha
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
PAKTUKO-OPUEHTUPOBAHHEIE 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
buznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJyYEHHbIE JaHHBIE U J1€71aTh BHIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.
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Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Heneno), B 8 kimacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 yacos (4
gaca B HEJICIIIO).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusuka — Hayka 0 npupoje. SIBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIFOYAIOLIUE MEXIpeIMETHbIe CBs3M). Puznueckue SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
W3mepenne Qusuuecknx BenuuuH. OTanoHbl. Dusuueckue mupudopsl. llena
nenenus. [lorpemnocts n3mepenuil. [lpaBuiia 6e3omacHoro Tpyaa npu pabore c
1a0opaTopHbIM O0OpynoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBEHHO-HAY4YHBIM METOJl TO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAYyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHnueckue, TEIUIOBBIE, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSL.

dusnueckre NpubOpsl U MPOIEaAypa MPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue momanau v 00béMa. MeTo 1 majaeTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoOBaHUS IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM O0JIbIlIe BHICOTA ITYCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
temriepatypoil. bpoyHoBckoe aBmxenue. [uddysus. BzaumoneiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
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arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHUEM QoTorpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOAHOE MajJeHHEe KaK MpPUMEP HEPABHOMEPHOTO
nBrxeHns: Ten. CkopocTb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUST 00 OTHOCHUTENIBHOCTH JBWXeHUs. CIoXeHHEe CKOpOCTeH sl Tel,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTHM JABMXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
MOCTynaTeabHOM JBWXEHUU. IInotHOocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHuIle o00béma BemectBa. CMeCH U CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.
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OrnpeneneHue CKOPOCTH PABHOMEPHOTO JBUXKEHUA (IIapvKa B YKUJIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JIaBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
[I'uapocratuueckuit  mapagokc. CooOmaronuecs cocyasl. [ 'uapaBinueckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emud. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOro AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOZHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoii) cuibl, noarekanue. [lnaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHONU B KHUIAKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.
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HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH Tea.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEJIO B
JKHUJIKOCTH, OT MAacChl TENa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Pa3zgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CHJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MoMeHTOB. [IpuMeHeHue TmpaBwia paBHOBECHUsS pblyara K OJOKY. «3050TOe
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas »sHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPIUsl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuyenue npaBuia peluara Jjis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.
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Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnmueckue u amopdusie Tena. I'pagen — HOBBIM MaTepuan JjIsl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEW U TBEPABIX TEJI HA OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ra3a OT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHHMSI YacTull. TemneparypHsble IIKaJIbI.

BuyTtpennsis aHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPIHUU:
TeIIonepeaaya 151 COBEpLICHUE paboTHI. Bunbt TEIIoNEepeaauHn:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bupl Teronepenayn B NpUpoAe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBAaHNUE KPUCTAJUIMUECKUX BEILECTB. Y IelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HachlllleHHBI M HEHACchIUICHHBbIM map. BiakHOCTH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnnoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXpAaHEHMSI U MPEBPAILICHHS SHEPTHMH B MEXAHUYECKUX M TEIIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGniogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyWMBaHUS W
KaNWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3meHeHne naaBiieHUs Ta3a MpU HM3MEHEHHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKICHUU.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.
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HaOnronenue kuneHus.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMiepatypbl MpU MOMOIIUA KUIKOCTHOTO TEpPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OnpITel MO HAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUA BO3JyXxa OT €ro o0néMa H
TEeMIEPATYpPHI.

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

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

WccnenoBanue sBIEHUS TEIJIOOOMEHAa TMPU CMEIIMBAHUM XOJOJHOW U
ropstue BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MOJTYYEHHOTO BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM HIHJIUHAPOM.

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

Omnpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH Kyrona.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTH 3ieKTpudeckoro mnosisd. IlpuHomn
CYNEPHO3UIIUU HIEKTPUUECKUX T0JIEH (Ha KAaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUNA 3apsil.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA U MOJYIPOBOJAHUKUA. 3aKOH
COXPAaHEHHUSI ANEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuina Toka. DIEKTPUUECKOe HaNpsiKEHUE. AMIIEPMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE
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CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuielbHOE COeIMHEeHHE NTpOoBOAHUKOB. DJIC B e NOCTOSHHOTO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

PaGota ¥ MOIIHOCTH dJEKTpUYECKOrO ToOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoAeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrepa W OIpelelieHue €€ HalpaBJICHUs.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCT-POUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0sl ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po6JieMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKUX 3apsI0B U B3AMMOJICUCTBUE 3aPSIKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

W3mepenne dIeKTpUIeCKOTO HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3AEICHHUs MIOJIOCOB MarHUTA.

MopennupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.
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JlelicTBE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnsle padomul u onsimel.

OneiTel 10 HAOMIONEHUIO DJICKTPU3AIMU TEJI TPU COMPUKOCHOBCHHH H
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO YE€PE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnBIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTb SJIEKTPHUUYECKOTO COMPOTHBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.

OnpeneneHue yeabHOr0 CONPOTUBIEHUS TPOBOIHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKkOoHA OMa JJ1s TOJIHOM 1ENu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS OCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanuie nelcTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue paboThl AJIEKTPOBUTATENS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpITBl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIWU:
UCCIIEIOBAHUE N3MEHEHUI 3HAUEHUS M HAIIPABJICHUS! MHAYKIIMOHHOTO TOKA.
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9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CrocoObl OMHCaHUS
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUMHBI, ONEpALlUK C BEKTOpaMu, MPOeKuu Bekropa. Paguyc-
BEKTOpP MATEpUAIBHOW TOYKH, NEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
Cpennsisi ¥ MTHOBEHHAs! CKOPOCTh Teja P HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKECHUE. Y CKOPEHHUE
cBoOoaHOrO naaenus. OnwiTel ["anumnes.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MIEPEMEILICHHS IS IPAMOJIMHENHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa OOpallleHus Mpyu paBHOMEPHOM JBUKEHUU IO OKPY>KHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIAs CUa.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbXKEHUS, CUIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
anmapatbl, CyJa Ha TMOJBOJHBIX KpbUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWJIAX. J[BHMyKEHHE TT0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BMKEHME TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer Bokpyr Comuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HeEBECOMOCTh M MEpETpy3KH.

PaBHOBecue matepuanbHOM TOYkH. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH U3MEHEHHUS M COXPAHEHUS
MEXaHWYECKOU JHEPTUH.
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Hemoncmpayuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHEeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpoCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKCHUSL.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl U JEUCTBYIOIIEH HA HETO CUJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUM TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITYyJIbCa IPHA YIIPYTOM B3aNUMOJICHCTBUU.

HabGnrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHue dHEePTUU MPU CBOOOTHOM TaICHHH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JIBIDKCHUS [IApUKA WIN TEJICKKH.

OnpenencHue cpeaHeld CKOPOCTH CKOJNBXCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpH PaBHOYCKOPEHHOM JBH)KEHHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHU IIPU PaABHOYCKOPEHHOM
JIBI)KCHUHU 03 HavaJbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTH IyTH OTHOCSTCS KaK PsiJi HEYETHBIX YHCEII, TO BpeMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXKEHHUS OT  CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.
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HccnenoBanre 3aBUCUMOCTH CHJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

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

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aryXawlue KoJieOaHusl.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: HHTepdepeHIus u nudpakius. J[JinHa BOJIHBI U CKOPOCTH €&
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOmronenne kojeO0aHMii Tel mON JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue 4aCTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasTHHUKA.

OmnpeneneHre 4acTOThl U MepruoAa KoJieOaHUN MPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a Ha HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tiepuoaa KojJeOaHUW Trpy3a, MOJBEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.
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Pasznen 10. DneKkTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeneHue ONBITOB 1O HAOIIOACHUIO UHTEPHEPEHITNH U TU(PpaKIIIU CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas ONTUKa. VICTOYHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
n300pakeHnit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcnonb30BaHuE MOTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CGHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuntun aevictBus doToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.

Monenb riasa.
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PasnosxeHue 6enoro cBeTa B CIEKTP.

[Tomyuenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3ydeHnne cBOMCTB H300pakeHHUs B TUIOCKOM 3€pKaie.

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

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparomie
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHeyaThie CIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snpa. M3otombl. PannoakTuBHBIE
npespanieHus. [lepuon nmonypacnaga atoMHbIX siaep. JlercTBue paanoaKTUBHBIX
U3JTyY€HHUI Ha KUBbBIE OPraHU3MBbI. 3aluTa OT PAAUOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJIOTMYECKHUE NPOOJIEMBI SAEPHON IHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJAYKTOB.

Jlabopamopuwie pabomul u onvimol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE DHEPTUU YACTHULIBI 10 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

N3mepenmne paairoakTUBHOTO QOHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.
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[ToBTOpHUTENHEHO-00001IAIOMNN MOTYJIb TIPEIHA3HAUEH JJIsI CUCTeMaTH3allH
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSL pPEATU3YIOTCS U MOJY4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HAa OCHOBE
npuMeHeHus: GU3NYECKUX 3HaHWM, HUCCIEOBATEIbCKUE JCUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

[IpeanoututenbHO (HOpMOM OCBOEHUST MOAYJsSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHre 3a1ad, OTHOCSIIMXCA K PpasIMuyHbIM pa3fenaM M TeMaMm Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUS METOa U3MEPEHUSI BEJINUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIOBBIMU WM UHAUBUAYAILHBIMHU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIBLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAKOIIEH 3a/aHdsl PAa3HOTO YPOBHS CJIOKHOCTH. Pe3ysibpTaThl BBINOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOUINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JI0CTHKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuHo20 NO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLIEH
KYJIBTYPBIL;

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXXKHOCTU TpaBUJl 0O€30MacCHOrO TIOBEICHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;
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e 6)mpy0oeozo eocnumanus:

aKTUBHOE YyYacTHE B pPEIICHUM MPaKTUYECKUX 3aj7ad (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IKONO2UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
o 8)adanmavyuu K U3MEHAIOUWUMCA YCII06UAM COUUATLHOU U RPUPOOHOUL
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBINOJHEHUH MCCIEAOBAHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

NOTPeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUM, YMEHUHA (OPMYIUPOBATH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

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

IUIAHUPOBAHUE CBOETO PA3BUTUS B NPUOOPETEHUM HOBBIX (PU3MUECKUX
3HAHUU;

CTpEMJICHHE aHAJIN3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MO>KHBIX [VI00AJBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4COHBIC  JCHCTBUA, PETYIATUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBU:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(ssBNIEHMUI ), KJITaCCU(PULIMPOBATH UX;
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BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B pacCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TMPH W3YYEHUU (DU3NISCKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarebcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIKIO, TOTYUECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE U
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHPOBATH HWH(POPMAILIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEHW, HAIEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OOHapy>KUBaTh Pa3IMuMe U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
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nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATD 1EIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh JEHCTBHS T10
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO ¥ KOOPAWHUPYS CBOM JCHCTBUSA C APYTUMHU YJICHAMU
KOMAaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KH3HEHHBIX M YICOHBIX CHUTYyaIUsAX, TPEOYIONUX s
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM peIieHUs (U3NUECKOW 3amadul WiIu
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIliy U TIpeajiaraTh MIaH e€ N3MCHCHMUS;

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy o0y4yeHus ¢ 7 kaacce npeaMeTHbIE pe3yabTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSl YMEHHUIA:
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WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
IKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOIMHEIHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWKEHHE, HEPAaBHOMEpPHOE JBUIXKEHUE, WHEpLHs,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W TrazamH, aTMoc(epHoe
JIaBJICHUE; TJIaBaHUE TeJI, IPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) IO OMUCAHUIO UX
XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaTh  NPOSIBICHHE  M3YyYEHHBIX  (U3MUECKUX  SIBJICHUH B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTU, TPEHUSI, YIPYTOCTH B MPUPOJE U TEXHUKE, BIUSHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TEPEBOJUTH MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIACIATH CYIICCTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA Tel U (DU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CHJIA TSDKECTH, BEC Teja, Cujla TPEHWUS,
JaBlieHUEe TBEPAOTO Teja, JABJICHUE CTOJ0a >KUIKOCTH, BBITAJKUBAIONIAS CHUJIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONMMCAHUH TPABUIILHO TPAKTOBATh (DU3UUECKUN CMBICI HCTIOJIb3YEMBIX BEIWYUH,
uxX O0O0O3HAUCHUS U EJUHUILI (U3UYECKUX BEIWYUH, HAXOJIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS U IPOILECCHI,
UCIIOJB3Yys MpaBUja CIOXKEHUS CUJl (BIOJb OAHOW mpsiMoii), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTHh MPOCThbIE (PU3NUECKHE MOJEIH pEealbHBIX OOBEKTOB, MPOIECCOB U
ABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICEHHBIE CBOWCTBA
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00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBACHATH (PU3NYECKHUE SIBICHUSA, TIPOIIECCHl U CBOWMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (PU3NYECKUX BEIWYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
($U3MYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICACTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 LIEMOYKY pacCyKJIEHUH C ONOpod Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 NEHCTBUSA) MO M3y4aeMbIM TeEMaM Kypca
(bu3uKy, BIOMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOIb30BAHUEM 3aKOHOB
1 GOpMyII, CBA3BIBAIOIMINX (PU3NUECKUE BEIMYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJAa pELIEHUS 3aJaud, HCIOIb30BaTh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacno3HaBaTb MPOOJEMBI, KOTOpPbIE MOXHO PpEUIUTh MpPU [MOMOLIH
buznyecKkux METOAOB, W TpejIaraTb OPUECHTHPOBOYHBIA CIOCOO peIICHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MIPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUHN WM (PU3UUECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACHUCTBUU TeJN, Mepeaadya JaBICHHS KUIKOCTHIO
U Ta30M, TPOSBJICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE MPOCTHIX
MEXaHM3MOB): (HOPMYJIMPOBATh MPEANOJI0KEHHE (TUIMOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

NPOBOANUTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tela, 00bEM Tela, CUila, TEMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX M LHUQPPOBBIX MNPUOOPOB, OOOCHOBHIBATH BBHIOOP
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;
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IPOBOJNUTH HECIIOXKHBIE SKCIIEPHUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEM
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHHUsI OT IUIOIIAJM COIPUKOCHOBEHUS TEJ, CUJIbl YIPYIOCTH OT YJUIMHEHHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTesneM (GOpMyJIHpoBaTh 3afadyy W TUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAaHUEM HWHCTPYKIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoOB, OLEHUBaTh MOTPEIIHOCTH, J€JaTb BBIBOJBI IO pe3yibTaraM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAIOUIMECs] COCynbl, OapoMmeTp, pblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomUcaHus (B TOM
quclie: MOAUIMITHUKH, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKUN TIpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pellieHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MpPHU OOpaIllEeHUH C MPUOOpaMHU M TEXHUYECKMMHU YCTpPOMCTBaMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIICNATH
uHbOpMaIMIO, KOTOpas  SIBJISICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh

HEJIOCTOBEPHOM;
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UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WHTepHeT, BiaaeTh NpUEMaMH KOHCIEKTHPOBAaHUSA TEKCTa, NpPeoOpa3zoBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOJIMYHO JAeNaTh KpaTKHE COOOIIEHHUS O pe3yiabTaTaxX MPOEKTOB MM Y4EOHBIX
UCCIICOBAHNM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBIM MOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTAIINECH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00s13aHHOCTH B TPYyMIIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH 32
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K koHly oOyueHus ¢ 8 kaacce mpeAMETHBIE PE3yJbTaThbl HAa YriayOJEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUS BEUIECTBA, KPUCTAJUIMYECKHE U
amMop(HbIE TeNa, HACBIILIEHHBIA W HEHACBIIIEHHBIM Map, CIOCOObl WU3MEHEHHS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA OJJIIEKTPUYECKUN 3apsl, IPOBOIHUKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
pElIeHUH YYEOHbIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Terionepeaayn (TemIoNpOBOAHOCTb, KOHBEKIIHS, U3TyUYE€HUE), TEMJIOBBIE MOTEPH,
ANEKTpU3alUsl TeJ, B3aUMOJEHCTBUE 3aps/iOB, JACHCTBUS SJEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBICHUH B
OKpyXxaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAUIBI B IPUPOJE,
uznyyenue ColiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
YKUBBIX OPraHW3MOB, MarHUTHOE MoJie 3eMIIH, JPei( MOIOCOB, pOJIb MATHUTHOTO
noyiss JUisl KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH
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MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIJEHATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

OMMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yAelbHas TEIUIOEMKOCTh BEIECTBA, YZAEJbHAs TEIIoTa
IJIABJICHUSI, YJeJbHasl TEIUIoTa MapooOpa3oBaHMs, YyJEJIbHAsl TEIUIOTa CropaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKeHUE, COMPOTHBICHUE NpoBoAHUKa, DJ[C B 1enM MOCTOSHHOTO TOKAa,
AIEKTPUUECKOE VYAEIbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), IPU OMKUCAHUU MTPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICIT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3HYECKUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU CTPOECHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OajiaHCa, 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPNO3UIUU 3JIEKTPUUECKUX MOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1eNH, 3aK0H
Jlxoyns-JleHia, 3aKOH COXpaHEHUs SHEPrUU, MPU ITOM pa3audaTh CIOBECHYIO
(GbopMyJIHPOBKY 3aKOHA M €T0 MaTEMaTUYECKOE BHIPAYKEHHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, MIPOIECCOB, SBICHUMN, MPUMEHATh (PU3UUYCCKUE MOJICIIH JJIT OOBICHCHUS
(bU3UYECKUX MPOIECCOB U pelIeHUs Y4eOHBIX 3a/aY;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHI U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelarh
KAueCTBEHHbIC 337a4d, B TOM 4YHCIE TPEOYIOIIMEe YHCICHHOTO OIICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PUBMYECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJEKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3M M BBICTPAUBATh
JIOTUYECKYI0 LEIMOYKY PpaCCYKJEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3MYecKuX SIBICHUM, (PU3nUecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJICTIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3bIBAIONMIUMX (DU3NYECKUE BEJIIMYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/1auyd, BbBISBISATh
HEJIOCTAOIINE WM U30BITOYHBIE JTAaHHBIE, 00OCHOBBIBATH BHIOOP METOA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAIINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PElIeHUs 3aj]lay, MPOBOJIUTH
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MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOLIH
(¢u3nYEeCKUX METOAOB, W NpeljaraTb OPUEHTHUPOBOYHBIA CIIOCOO pEUICHUS, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOJAUTD OMBITHI [0 HAOIIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KaNmWUISPHbBIE SBJICHMS, 3aBUCUMOCTb IaBJICHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHUS (HArpeBaHus) IpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEN U B3aMMOJEHCTBHE AIEKTPUYECKUX 3apsAJI0B, B3aUMOJECHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBa 3JIEKTPOJIBUraTeNsl MOCTOSHHOIO TOKa): (POPMYJIHMPOBATH MPOBEPSEMOE
NpeanosjoxkeHue (rumoTre3y) O  BO3MOXKHBIX — PE3ysIbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE W KOCBEHHbIE HW3MEpPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENIbHas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAaIpPSKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, paboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpoB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MepeHus, (GUKCHUPOBATh MOKAa3aHUs
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0béMa W HarpeBaHUsl WIH
OXJIQXKJICHHUS, UCCIIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEILIMBAHUY XOJIOJHOUN U
ropsiueii  BOABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS M YACJIBbHOIO CONMPOTHBJICHHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, MPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIpPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEIUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLHUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIUYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM

HCCICA0OBAHNS,
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coOoaTh MpaBwiia 0Oe30macHOro TpyJda mpu paboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dIEKTPOOCBETHUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHUM, HeoOXoaumble (U3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTBIE TEXHHYECKHE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUIPOMETp, JBUTaTellb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl JJICKTPUYECKHX Iened ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB JIEKTPUUECKHUX LIENEH, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB U TEXHOJIOTHUYECKUX IPOLIECCOB IMPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU M TEXHUUYECKHUMHU YCTPOMCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK HH(pOpMarmu Gu3ndecKoro conepxkanus B UnTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWN W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIIETSATH WH(MOPMAIIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMHM KOHCIEKTHPOBAHUS TEKCTa, MNpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4YHciie MyOJMYHO  MPEACTaBIATh  pe3ylbTaThl  NPOEKTHOM — win
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YUEHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE

MPE3CHTALIUEN;
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P BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C TIOCTABICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B  JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIUKTHI.

K xonny oOyueHuss ¢ 9 knacce npeaMETHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUI:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTH, MEXAHUYECKHE BOJIHBI,
3BYK, WMH(Qpa3ByK U yJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTI€HOBCKOE
U3yYeHHE, IIKajla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U raMmma-
U3ITy4YEHHUs], U30TOIbI, SIAEPHAsI U TEPMOSJAEpHAsl SHEPreTUKa) U CUMBOJUYECKUN
A3BIK (PU3UKHU IIPU PEUICHUU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOIHOE MAaJE€HUE TeJ, IBHKEHUE [0 OKPYKHOCTH, B3aUMOJEHCTBUE TeEl,
paBHOBECHE MAaTEpPUAIBHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Kose0aTeNIbHOE  JIBWKEHUE (FapMOHHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PaclpOCTpPaHEHUE M OTpaKEHUE
3ByKa, UHTephepeHrs U Judpakus BOJIH), MPSAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXCHHE CBETA,
pa3iokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3IYy4YeHUs]) 1O ONHCAHUI0 MX XapaKTEpHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3HYECKUX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (U3MYECKUe SBJICHUS B MPUPOJE: MPHIUBBI U
OTJIUBBI, ABMKEeHUE IIaHeT COJIHEYHON CHCTEMbI, PEAKTHUBHOE JIBM)KEHHE >KMBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IYyYEHHU,
€CTECTBEHHBII pagUOAaKTUBHBIA (OH, KOCMHMYECKHE Jy4YH, paAHUOAKTHUBHOE
U3JIyYeHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4EHHI Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCBHIBaTh HU3yUYEHHBIE CBOMCTBA Tel U (PU3MUYECKUE SIBJICHMSI, UCIOJb3YS
dusznyeckue BENWYMHBI (CPEAHAs W MTHOBEHHass CKOPOCTh Tela IMpH
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HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENIEHUE MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpPEHUE, CHJIa TPEHUS, CUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MIOTEHIMATIbHAS SHEPT U CKATOM NPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYXUHHOIO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpelpl), IMpU ONHMCAHWU MPABUIBHO TPAaKTOBAaTh  (PU3MYECKUII  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs] M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIIYJbCa, TEOPEMY O KMHETMYECKOM SHEpruu, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEINIb AaTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MATEMAaTUYECKOE BBIPAKEHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(bu3MYECcKUX MPOIECCOB U pelIeHUsl yueOHBIX 3a/1ay;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHbIX 3HAYECHUW (PU3MUYECKHX BEJIMYMH, NPU 3TOM BBIOMPATH aJEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacyETHBIC 33JauM 10 U3y4YaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMIMCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
NaHHble, OOOCHOBBIBATH BBIOOpP METOJa pELIEHUS 3aJadd, HCIOJIb30BATh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE
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npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3NYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAHUM  HWCCJENOBAHMS  PACHO3HAaBaThb  IPOBEPSIEMOE  MPEIIOIOKEHUE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WK (HU3MUECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs YHEPTUH,
3aKOHA COXpaHEHHUS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyTu W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MacCchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYbl MajblX KOJEOAaHUH, MPSAMOJIIMHEHHOE pPAcIpOCTpPAaHEHUE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysbTarax  HaOJIIOACHUMH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAaYeHHE M3MEpSIeMON BEIMYMHBI M  ONpeAeNsis I[OrPEeHIHOCTh
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
¥ YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCKas pabora M  MOIIHOCTh, YacToTa H IEpHoJ  KojcOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX MU LU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METOJla HW3MEpEHHs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYMHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JaBJIeHMs, MepuoAa KoJieOaHUNW MaTEeMaTHYECKOTO MasTHHKA OT
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JUIMHBl HUTH, OIPEJCICHUE YCKOPEHHUS CBOOOIHOTO TAjCHUsS, HCCIICIOBAaHUC
M3MEHEHUS BEJIMYMHBI U HAMPABJICHUS MHIYKIIMOHHOTO TOKA, 3aBUCUMOCThH yrja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO Jy4ya, HCCJIEJIOBAHUE TPEKOB: HM3MEPEHUE DSHEPIMM YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHbIE 3aBUCUMOCTH (U3MUECKUX BEIMYUH B BUJE TaOJIUIl U TpaduKOB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
o0opy1I0BaHUEM;

XapaKkTepUu30BaTh MPUHITUIIBI ACHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YuCJe: CHOUAOMETpP, AATUMKHA TOJIOKEHHUS, PACCTOSHUS W YCKOPEHMS, paKerTa,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOMN, TO3UMETP, Kamepa BuibcoHa), MCHonb3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-MPaKTUYECKUX 3a/lady, ONTHUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KMU3HHU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMHU W TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJIAThH MOUCK MH(MOpMaIuu Gpuanyeckoro cojepxkanus B UurepHere,
CaMOCTOATENLHO (HOPMYITUPYS TOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJYyYE€HHOH HH(GOpMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUW U
JIOTIOJTHUTEIHHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPU BBHITIOTHEHUH YYEOHBIX 3aJaHUN Hay4dHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro copepIKaHus, CIPAaBOYHBIE MaTEpPHANIBI, PECYPChl CETU
WNuTepHeT, BianeTb mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
MPEACTABIATh PE3YJIbTAThl MPOCKTHOMN MU UCCIEN0BATEIbCKOMN AEATENbHOCTU MPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIN IOHSITUWHBIM ammapar M3y4aemMoro
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pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpE3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NMPOrpamMMbI Bcero o0pa3oBaTeJibHbIE
padoTshI padoTshI
pecypcbl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 dusnka — HayKa O MPUPOJIe 2
1.2 dusnueckue BEIINIUHEI 4 3
1.3 EcTecTBeHHO-Hay4HBIN METO/1 TO3HAHMS 2 1
Hroro no pazgeny 8
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 CrtpoeHue BeliecTBa 2 1
JIBH>XeHHEe U B3aUMOJICIICTBUE YaCTHIL
2.2 4 2
BEIleCTBa
23 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no paszneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexanuueckoe OBMKECHHE 10 2
3.2 HNuepuus, Mmacca, MIOTHOCTh 9 1
33 Cwta. Bunpl cun 15 1 3
Uroro no pazgeny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaya naBneHust TBEPAbIMU 5 2
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TCIaMU, XKUJAKOCTAMHU U ra3aMu

4.2 JlaBieHune KuIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leHCTBlfe JKUJKOCTH M Tra3a Ha 12 1 3
MOrpy>XEHHOE B HUX TEJIO
Uroro no pazgeny 28
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH
5.2 [IpocThie MeXaHU3MBI 2
53 Mexanudeckasi SHEpPTUs 5 1
Hroro no pazgeny 19
Pasnen 6. [loBTOpuTEe 1bHO-00001IAK0IINIT MOAYJIb
6.1 [ToBTOPUTEIIEHO-0000IIAOIINN MOTYITH 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 23
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paspnen 1. TenuioBble siBJ1eHUS
1.1 CrtpoeHue u cBOWCTBa BELIECTBA 6
1.2 TeruoBbie MPOIECCHI 33 1 6.5
Hroro no pazgeny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
)1 DNIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tena 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKUI TOK 31 1 10
2.3 MarHuTHbIE SIBJICHUS 11
24 DNEeKTpOMarHuTHAs MHIYKIINS 7 1
Hroro no pazneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0IM I MOAYJIb
3.1 [ToBTOpUTENBEHO-00001IAIONINI MOTYTB 5
Hroro no pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 3 22.5
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHrYecKoe IBHKEHUE B CIIOCOOBI €ro
1.1 30 1 4
OmnHUCaHus
1.2 BsaumonelicTBue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro no pazgeny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckue Kojie0aHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro no pazgeny 18
Pa3nen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6
' AJIEKTPOMATrHUTHBIE BOJIHBI
Hroro no pazneny 6
Pasznea 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8 2
4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI
4.3 Paznosxenue 6emoro cBeTa B CEKTP 2 1
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Hroro no pazgeny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjiomeHne CBeTa aroMOM 4 1
5.2 CTpoeHue aTOMHOTO siapa
53 SnepHble peakuuu
Uroro no pazgeny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 Mexanuueckue siBIeHUS (IOBTOPUTEIBHO- 6 3
' 00001IAOIIUI MOTYJIb)
62 TemoBsie siBIEHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
63 DJEeKTPOMAarHUTHBIC SBJICHUS 3 !
' (TTOBTOPHUTEIHHO-0000IAIOIINI MOIYIIb)
6.4 CaeToBblI€ sIBJIEHUS (TOBTOPUTENILHO- | 1
' 0000MIAOIIUI MOTYJIb)
6.5 [ToBTOpUTENBEHO-00001IAIONINI MOTYITB 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5
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