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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOJI€HHOM YPOBHE OCHOBHOI 00pa3oBaTeIbHON MPOTPaMMBbI, MPEICTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  O0YYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHHUIO (PM3MYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00yUeHHUs, a TAKKe
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHsS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSl MPEIMETHOTO COJIEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duzrka SBISIETCS  CUCTEMOOOPA3yIOIIMM  JIJIi  €CTECTBEHHO-HAYYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIBKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MpPEeNIOoCTaBsieT HamOoJiee SICHbIE O0pa3ilbl MPUMEHEHHs] HAyYHOTO METOoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yyenne ¢u3ukm Ha YIIYOJIEHHOM YpPOBHE TMPEAIOJIaracT yBEpPEeHHOE
BJIJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HMCIOJIB30BaTh HAYYHBIC JOKA3aTEIhCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
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oOpa3oBaTenpHBIX oOpraHuzauusix Poccuiickoit @Denepanuu, peanu3yOIINX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nekadps 2019 r. Ne [1K-4BH).

[enun nzydenust Gu3MKU Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECa M CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY H3YUYEHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa M3YyYEHHs] OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3HKU;

(GbopMHpOBaHHE YMEHUN NPUMEHATH (UINYECKUE 3HAHUS UM Hay4YHBIE
JI0Ka3aTeNbCTBA U1l OOBSACHEHUS OKPYKAIOIINX SIBJICHUI;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  CSTELHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU;

dbopMHpoBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHUIO (U3uKu Ha
yriayOn€éHHOM YpPOBHE B paMKax COOTBETCTBYIOLIMX Mpoduied oOydeHus Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMINX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUUYECKHUX,
TEIUIOBBIX, DJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3JaHUsl W UCIIOJIb30BaHUSL (PU3MYECKUX MOjeNiel, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HCCIIEIOBATEIbCKUX YMEHMI: HAOJII0JaTh SIBICHUS U H3MEPATH
bu3znyecKkue BEIUYUHBI, BBIABUTATh TUIOTE3bI U MpejiaraTh 3KCIepUMEHTaIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATh M MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
UCCJIEI0BAHMSI, AHAJTM3UPOBATD MOJTYYEHHBIEC JAHHBIE U JIeJaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3NUYECKOro CoAep KaHUs,
BKJItOYasi THPOPMALIMIO O COBPEMEHHBIX JTOCTHKEHUAX (DU3UKHU, HHTEPIIpETalusi U
KPUTHYECKOE OlIEHWBaHNE WH(OpMALUY;



3HAKOMCTBO CO cdepamu MPoPEeCCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
buznyeckoil HayKu.

Ha wusydyenue ¢usuku (yrinyOna€HHBIH ypOBE€Hb) Ha YpPOBHE OCHOBHOIO
ob1iero odpazoBaHus oTBoAUTCS B 7 Kiacce — 102 gaca (3 yaca B HeJelto).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®duzrka — Hayka O mpupoje. SBieHus mpupoiabl (3JIEMEHTHI COJEP KAHMUS,
BKJIIOYAIONINE MEXKIpEAMETHbIe CBs3u). Dusmyeckue SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
W3mepenne Qusuuecknx BenuuuH. OTanoHbl. Dusuueckue mupudopsl. llena
nenenusi. [lorpemrHocts u3mepenuii. [IpaBuna 6ezonacHoro Tpyaa npu padbore ¢
JabopaTopHbIM 00OpynoBaHuEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢uzuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexanuueckue, TEIUIOBBIE, JJICKTPUYECKHE, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

®duznyeckne NpUOOPHl U TPOIEAypa MPSMBIX U3MEPEHHM aHAJIOTOBBIM H
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue 1eHbl ASJICHUS KAl U3MEPUTEIHHOTO Tpudopa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepeHne BpeMeHN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbiX Tesl. MeTon psiaoB.

[IpoBeneHne wuccaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTh IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBs3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHbBIX COCTOSIHHUSIX U MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

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

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SBnenne unHepuuM. 3aKOH HMHEPUUH. B3auMoaencTBHE TeNl Kak NPUYMHA
M3MEHEHUSI CKOPOCTHM JABMXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
MOCTynaTeabHOM JBWXEHUU. IInotHOocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAS U JTMHEWHAS IUNIOTHOCTD.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTBytomas cui. Cuiia TpeHUsl.
TpeHne CKONbXKEHUSI U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JIEKTPUUIECKOTO aBTOMOOMIIS M TaK Jlajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OnbITEl, EMOHCTPUPYIOIINE 3aBUCUMOCTb 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. 3aBUCHMOCTh JaBJICHHsS ra3a OT 00bEMa U TEeMIIEpaTyphl.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronbp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpOoiCTBO BOAOIIPOBOAA.

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emid. Onbit Toppuuennu. M3mepenune armocdepHOro
JIaBJIeHHs. 3aBUCUMOCTh aTMOC(HEpPHOro AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOZHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. BozmyxomiaBanue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYy>KEHHOU B
KUJIKOCTh YaCTH Tea.

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

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIICH  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.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JiJIsi CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMeHeHHe TmpaBWiia paBHOBECHUsS phluara K OJOKY. «30J0TOe
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLECHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETTOJBUKHOTO OJIOKA.

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

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOU TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEeXHOJOTHH. TeXHOIOrMH TONyuyeHUs] HCKYCCTBEHHBIX anMas3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TET HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KHUHETUYECKOW Teopuu. [I0OBEpXHOCTHOE HATSHKEHUE, CMAYMBaHUE, KAWUISPHbBIC
ABJICHHs. TENJOBOE€ pacCUIMpEHHE M CKaTUe. 3aBUCUMOCTb JaBJICHHS rasa oT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsi3b TeMHEpPaTypbl CO CPEAHEN KUHETHYECKOM 3HEPTUEH
TEIUIOBOTO JIBM>KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

BuyTtpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEH OJHEpruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IydeHUE. Buapl Terionepenayu B MpUpoOAE U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEILECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HacblllieHHBI W HEHACHIICHHBIM Tap. BiaxHOCThH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

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

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCAX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyWMBaHUS W
KaNWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunbl Tenonepenaym.

OxJnak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.
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Habnronenue kumneHusl.

HaOmnroienre nocTosIHCTBA TeMIEPATYPhI MPU IIABICHUHU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPaTypBbl.

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

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

HccnenoBanve 3aBUCHMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma W
TEeMIEPATYpPHI.

[IpoBepka runoTes3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

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

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OnpeneneHue KOJIM4eCTBa TEIIIOTHI, MOJTYYEHHOTO BOAOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM HIHJIUHAPOM.

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

Omnpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOU TEMIOTHI MIABICHUS JIb/IA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKkoH Kymnona.

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

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUNA 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAHEHHMS DIEKTPUUYECKOTO 3apsa.

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

Onextpuyeckas nenb. Cuia Toka. JIEKTPUUECKOE HANpsHKEHUE. 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 CoeIMHeHHE NTPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrO TOKa. 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 ¢ TOKOoM. Cuna Awmmepa U oOmnpelaesieHue €€ HampaBJICHHUS.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS JIEKTPUYECKOU SHEPIUH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po6JieMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

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

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS 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 PA3AEIEHUS IT0JI0COB MAarHUTA.

MonenupoBaHie€ MarHUTHBIX MOJIEM MNOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.
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JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

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

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

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka TmpaBuja CJIOXKEHHUS HANPSDKEHUH TIPU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeIMOIHEHUS 3aKoHAa OMa 715 MOJTHOM 1IETIH.

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

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIISIEMOM Ha PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

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 n3ydeHue paboThl AJIEKTPOIBUTATES.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OnbpITEl 1O  HKCCIEIOBAHUIO  SIBJICHUS JJICKTPOMArHUTHONM  HMHAYKIUU:
UCCIIEOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS MHAYKIIMOHHOTO TOKA.
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9 KVIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe paBwxkeHue. MarepuanpHas Todka. CrocoObl OmMHCaHUS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHanutudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKCHHS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOP MATEpPUAIBbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSAMOJMHENHOE JBHKEHMEe. HepaBHOMEpHOE NIPSAMOJIMHENHOE JIBUXKCHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJIa PU HEPABHOMEPHOM JIBUKEHUH.

YckopeHnue. PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE. Y CKOPEHHE
cBoOogHOTO MMagenus. OneITel I anmuies.

['paduyeckas uHTEepHpeTalusi YCKOPEHUsI, CKOPOCTH, MPOUACHHOTO MyTH U
MEPEMENICHUS ISl TPSAMOJIMHEUHOTO JBUKEHUS.

JIBr>KeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBHKeHHe 110 OKPYKHOCTHU. JIMHENHAas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
M 4acToTa OOpaIieHus: Mpyu paBHOMEPHOM JBHKEHHUU M0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CUIIa.

ITepBebiit 3ak0oH HproToHa. Bropon 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuueHt tpenus.

JIBUKEHHE T IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJa HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISX. J[BMKEHHE MToe3/1a Ha MarHUTHOM MOTyIIIKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BMYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwMcie TmiaHer BOkpyr Comuua). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTB U meperpys3Ku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tema. W3menenme wummynsca. HMmnynsc cunbl.  Yihpyroe u
HEYIpPYyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHHUSI W COXPAHEHHUS HUMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEepruu 1 padoThl. [loTeHnnanbHas 3Heprus Tena, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
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sHeprusi. TeopeMa 0 KMHETUYECKOW SHEpPruu. 3aKOH HM3MEHEHHS U COXPaHCHUS
MEXaHHYECKON JHEPTUH.

Hemoncmpauuu.

HabGnrogenne MexaHMYeCcKOro ABUKEHHUS Tela OTHOCUTEIBHO Ppa3HBIX Tel
OTCUETA.

CpaBHeHUE MyTel M TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBH>KECHUSL.

HccnenoBanrie Npu3HaKoOB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmrogenue nBM>XEeHHS Tella 0 OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUM, MPOUCXOASIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBMDKEHUU OTHOCHUTEIIHHO
KaOuHeTa (QU3UKU.

HabGmronenue paBHOBeCHs TeJl, CBOOOIHOTO MaJeHusI, KoJieOaHUsI MasTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JIEUCTBYIOIIEH HA HETO CHUJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEIL.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUU.

IIepenaua umiysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeobpazoBanusi IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMIyJbca MpU a0COTIOTHO HEYITPYTrOM B3aUMO/ICHCTBUMU.

CoxpaHeHre UMIyJibca NPy YIIPYrOM B3aUMOJIEHCTBUH.

Hab6nroneHnune peakTUBHOTO ABUKECHUSI.

CoxpaHeHue dHEPTUU MPU CBOOOTHOM TaICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopusie pabomul u onvimel.

KoHcTpynpoBanue TpakTa il pa3roHa W JajlbHEWIIEro pPaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIIEKKHU.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS OpycKa WM JIBHOKEHUS
[IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpenienieHue YCKOpPEHHUs Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI>KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIY MPU PABHOYCKOPEHHOM JBIKCHUH 0€3 Ha4aJIbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJl HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

WccnenoBanre NBIKEHUS Tella, OPOIICHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHUSI CKOJBXKEHHUS OT  CHJIBI
HOPMAaJIbHOTO JABJICHHUS.
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Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B IPY>KUHE, OT
CTETNeHU AePopMalliy MPY>KUHBI.

Omnpenenenue paboThl CHIbI TPEHUSI MPU PABHOMEPHOM JIBJKEHHMH Teja IO
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJIBI  YIOPYrOCTH TPU  TMOABEME Tpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebarenbHoe neuxenune. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUM: TIEPHO/I,
4acToTa, aMIUIMTyAa. ['apMoHMueckue KoyieOaHus. 3aTyXarwlue KoJeOaHus.
BoinyxieHHbIe KoseOanus. Pesonanc.

MareMatnyeckui U NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHeEpruu Inpu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexanuueckue BOaHBL. [IpomonbHble W TIONEpeuHble BOJIHBL. (CBOMCTBA
MEXaHUUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. J[JinHa BOJIHBI U CKOPOCTh €&
pacripocTpaHeHus. MexaHuuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. PacnpocTpaneHue u OoTpaxeHue 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycrtuke. WH]pa3Byk u ynbrpasByk. Hcnonbp3oBaHnue
yJIbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpauuu.

HaGmronenne koneGaHuii Ten TMOJA JACUCTBHEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Hab6mronenue uatepdepenninu u audpakiiui BOJIH Ha TOBEPXHOCTH BOJIBI.

Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopuvie pabomel u onvimel.

OmnpeneneHue 4acTOThI U MEpUoJia KojJeOaHU MaTeEMaTUIeCKOTO MasiTHUKA.

Omnpenenenre 4acTOTHI U MEPUOIa KOJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoja KoJIeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH Teproa KoJieOaHUM MPY>KMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TepHOJA KOJeOAHW Tpy3a, MOJABEIICHHOTO K
JIEHTE, OT MAacChl Irpy3a.
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OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MacCChl IPy3a U KECTKOCTH MPYKUHBI.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

Pazgea 10. DieKTpoMarHuTHoOe MoJIe M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  (CBoOMcCTBa
ANEeKTpOMarHuTHhIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBA3b.

DIeKTpoMarauTHas npupoga csera. CKOpocTh cBera. BonHOBBIE CBOMCTBa
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopnvie pabomul u onvimaol.

N3yueHne CBOWCTB 3JIGKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIBLHOIO
tenedoHa.

[IpoBeneHue ONMBITOB MO HAOIIOICHUIO HHTEpDEpeHIINN U AUPaAKIINU CBETA.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas Mojzenbp cBeTa M TreOMeTpUYecKas onTtuka. McTouHuku cBera.
[IpsmonuHeliHOe pacnpocTpaHeHue cBeta. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oOTpaxkeHus cBera. llocTtpoeHue
M300pakeHUi, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH mpejaomiieHus: cBera. [lonHoe oTpaxeHue cBeTa.
Hcnonb30BaHrEe MOTHOTO OTPAXKEHUSI B ONITHYECKUXCBETOBOIAX, ONTOBOJIOKOHHAS
CBSI3b.

JImnza, xonm nywern B guH3e. Popmyna TOHKOM JwmH3BL. [locTpoenue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
doToamnmapara, MHKpPOCKONMa M Tejeckoma. [ma3, Kak omnTh4Yeckas CcucTema.
bru3opykocTh U 1adTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. /{ucnepcus ceera.

Hemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B coOuparoiieii TnH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.
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[Tomyuenue n300pakeHUi C TOMOILBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mopens ria3sa.

Paznoxenue 6e10ro cBera B CIIEKTP.

[Tonyuyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccenenoBanre 3aBUCUMOCTH YIUVIA OTPAKEHUS CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yyeHue cBONCTB N300pakeHUsI B IJIOCKOM 3epKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yTila MaJicHUs CBETOBOTO
Jy4a Ha TPAHUILIE «BO3IYX—CTEKIIO».

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenne (GPOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI COOUpAroNIei
JIVH3BI.

OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU HX HAOIIOJCHUU 4Yepe3
LIBETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u nornioueHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaiieHus. [lepuoa monmypacnajga aTOMHBIX sifep. [[ercTBue paanoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIMOAKTUBHOTO U3ITyUYCHUSI.

SnepHble peakunu. 3aKOHBI COXPaHEHMS 3apsiAOBOIO M MAacCCOBOIO YHUCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SnepHas sHEpreTHka.
DKoJIOTUYECKHe MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U3Ty4YEHUS U TTOTJIOIICHUS.

CrekTpbl pa3IuyHbIX Ta30B.

CnekTp Boaopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus uzinydyeHus: IPUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopuwie pabomul u onvimaol.

HaOnroieHre CrIoMHbIX U JIMHENYAaThIX CIEKTPOB U3ITyUYECHUSI.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTUH YaCTHUIBI IO TOPMO3HOMY IIYTH
(mo potorpadusm).
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H3mepenne paaroakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001AIOMINI MOTYSTb TIPEIHA3HAYECH JJISl CHCTEMAaTHU3alun
U O0OOIICHHWsI  TMPEAMETHOTO  COACp)KaHUS W OMNbITa  JCSATCIBHOCTH,
IpUOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (pu3uKu yriayOiaEHHOTO YpOBHS, a
TaK>Ke JJIs1 TOJTOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY dK3aMEHY IO (PHU3UKE.

B mpouecce wu3yueHus MAHHOTO MOIYJS pPEAIM3YIOTCSA W TOJy4aroT
JaNbHEWIee pa3BUTHE YydYeOHBbIC JIEHCTBHUS, OOECICUMBAIOIINE JIOCTHKCHHE
NPEIMETHBIX ¥  METalpEeIMETHBIX pe3yJbTaTOB oOO0ydeHUus, (OpMUPOBAHUE
€CTECTBCHHO-HAYYHON TPaMOTHOCTH: OOBSICHEHHE W ONMCAHUE SIBJICHHUI Ha OCHOBE
NpUMEHEHUs (U3NYECKUX 3HAHUU, MCCIENOBATEIbCKUE NEHCTBHUS (BBIABIKEHUE
TUMOTE3, MOCTAHOBKA IEJM W IUIAHUPOBAHUE HCCICNOBAHUS, aHAIHM3 JAaHHBIX U
MOJTy4Y€HHUE BBIBOJIOB).

[TpennmoutuTenbHONM  QOpMON  OCBOEHHST MOIYJIA SIBISETCS MPAKTUKYM,
mporpaMmma KOTOpPOTro BKIIIOYAET:

pelIeHre 3aaad, OTHOCSIIMXCS K Pa3MYHBIM pa3feliaM UM TeMaM Kypca
¢bu3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLIUX COIEP KaHNE Pa3HBIX Pa3JIeoB;

BBITNIOJIHEHHE JIAOOPATOPHBIX PabOT M ONBITOB (BKJItOYAsi paOOThI U ONBITHI U3
nepeyHeil K paszgenaM Kypca) B YCIOBHUSIX CAMOCTOATEIbHOTO IJIAHUPOBAHUS
MIPOBEJICHUS UCCIIE0BaHMs, BEIOOpa 1 000CHOBAaHHUS METOAAa N3MEPEHHSI BEIHUHH,
COOpKH IKCTIEPUMEHTATBLHON YCTaHOBKH;

BBINIOJIHEHHUE MTPOOJIEMHBIX 3a/laHui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a1aHUA TO ECTECTBEHHO-HAyYHOW T'PaMOTHOCTH), B TOM 4HCIE 3aJaHUN C
MEXMPEAMETHBIM COJIEPKaHUEM;

paboTy HaJ TPYNIIOBBIMU WM MHIUBUAYAIHHBIMU TPOEKTAMH, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (pU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
POBEJCHUEM JUAarHOCTUYECKONW paboThl 3a Kypc (pU3MKK yriayOiIEHHOTO ypOBHS,
BKJTIOUAIONIEH 3aJaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBITOIHEHUS
JMArHOCTHYECKON pabOThl MOTYT MOKa3bIBaTh CTEIIEHh TOTOBHOCTH O0YYaIOIINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMe€Hy 10 (u3hKe, a  Takke
CBUAETEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAY4YHON IPaMOTHOCTH.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YTI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

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 oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuueckozoeocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE 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 JTOCTUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuuecko20860CHUMAHUA:

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

o 4)uenHOCMUHAYUHO2ONOZHAHUA:

OCO3HAHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPHI,

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

pa3BUTHE HAy4YHOU JHOO03HATEIHHOCTH, HMHTEpEca K HCCIIECIOBATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C OJJEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha

OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;
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e 6)mpyoosozoeocnumanus:

aKTUBHOE YYacTHE B pPEIICHUM MPaKTHUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UYUECKO2060CHUMAHUA:

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 YCI06UAM COUUATLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOErO PAa3BUTUS B MPHOOPETECHUH HOBBIX (DU3UYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSTHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Bba3zoBble JJornueckue JelicTBUA:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKK OOBEKTOB

(ssBNIEHMUI ), KJITaCCU(PULIMPOBATH UX;
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BBISIBIIATH 3aKOHOMEPHOCTH WM TPOTHUBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHM, BBIABUTaTh THUIOTE3bl O  B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

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

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUI HHCTPYMEHT NTO3HAHMUS;

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

OILICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WIIM SKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh TMPEINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHSIX U
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

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

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
nHpopMaIMu W WUTIOCTPUPOBATH pEIIacMble 3aJa4d HECJIIOKHBIMU CXEMaMH,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HAIEJICHHbIE HAa pEIICHHE 3aJa4yd MW MOJJIepKAaHUE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COIIOCTABJIATh CBOM CYXKJIECHHUS C CYKICHUSIMH JIPYTMX YYaCTHUKOB JAMAJIOra,
OoOHapyXMBaTh pa3IM4MUe U CXOACTBO MO3UIIMIA;
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BBIPAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJUYHO TPEACTABIATh PE3YJBTAThl BHIOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHUMAaTh M MCIOJIh30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IPU PEIICHUH KOHKPETHOU (pU3nyecKoi mpoOieMbl;

MPUHUMATH 1[EJU COBMECTHOM ESITEIbHOCTH, OPTaHU30BBIBATH JICUCTBUS 1O
e€ JOCTHUXKEHHUIO: paCHpEeNeisiTh POJU, OOCYXKJIaTh NPOILECChl M PE3YIbTAThI
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBLKHUX JIIOJICH;

BBITIOJIHATH CBOIO YacTh pPadOTHI, TOCTUTas KaueCTBEHHOTO pe3yJsibTaTra IO
CBOEMY HAINpaBJICHUI0 U KOOPJUHUPYS CBOM JCHCTBUA C APYTMMH YICHAMH
KOMaH/Ibl;

OIICHUBATh KAue€CTBO CBOEr0 BKJIaJa B OOIMIMA MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusauus:

BBISIBJIATH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYyaIUsIX, TPEOYIOMUX 15
pereHust GU3NIEeCKUX 3HAaHUM;

OPUEHTHUPOBATLCA B  PA3IUYHBIX  MMOAXOAAX  TPUHITHSI  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOATENILHO COCTABJIATh AJTOPUTM pelieHus (PU3NYecKod 3aauu WK
IJIaH HCCIEOBaHUS C YYETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYaIluu U TpeJjiararh rjiaH e€ N3MEeHEHHUS,

OOBSCHATh  TPUYMHBI  JOCTHIXKEHUS  (HEHOCTHKEHHUS)  PEe3yIbTaToOB
NEeATEeILHOCTH, JaBaTh OIICHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJI BBITTOJIHCHHS
(GU3MYECKOro HCCIEAOBaHUS WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OIMMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce€0s1 HA MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WINA JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHHS M JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MPABO Ha OMIMOKY MPH PEIICHUH (PU3MUECKHUX 3a]a4d WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

ITPEAMETHBIE PE3YJ/IbTATDBI
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K xoniy oOy4eHus ¢ 7 kaacce npeIMeTHbIE pe3yabTaThl HA YTITyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

WCITOJIB30BATh MOHATHUS: (PU3NUECKUE M XUMHUYECKUE SBJICHUS, HAOIIOIeHNE,
HKCIIEPUMEHT, MOJIe]b, THUIOTE3a, €IUHMIIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYECKOEe JBWKEHUE (pPaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIHHEHHOER),
TPaeKTOpHsI, PaBHOJACHCTBYIOMAs cui, aeopmanus (ympyras, IUTacTHYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyarh siBiieHUus (Auddy3us, TEIIOBOE ABUKEHUE YaCTHUIL
BEII[ECTBA, PAaBHOMEPHOE JBWXKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OChIO BPAIICHUS,
nepeaada JaBleHUs TBEPABIMHU TeJIaMH, KHAKOCTSIMU W Ta3aMH, aTMoc(epHOe
JIaBJICHUE; TUIaBAaHUE TeJI, TPEBPAIICHH] MEXaHUYECKOW SHEPTUU) TI0 OMUCAHUIO UX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
(bu3NUECcKOoe SIBJICHHUE;

pacro3HaBaTh ~ TPOSBICHHEC  HM3YyYCHHBIX  (U3WYECKUX  SIBJICHUH B
OKpyXaromeM Mupe (B TOM uucie (Qu3ndeckue SBIACHUS B MPUPOJE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKMBOM M HEXHBOUW MPHUPOE, JEHCTBUE
CWJI TSDKECTU, TPEHHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEpHOTO
JABJICHUST Ha JKUBOW OpraHW3M, TUIaBaHHWE PBHIO, phlYard B TeJie YEIOBEKa), MpHU
ATOM TIEPEBOJUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACIATH CYIICCTBCHHBIE
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh WU3YUYEHHBIE CBOMCTBA TeNl W (U3MYECKUE SBICHUS, MCTOJb3Ys
dbu3nyeckre BeIWYWHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpEIHSsI CKOPOCTh, CHJIa YNPYTOCTH, CHJIa TSDHKECTH, BEC Tella, CHiia TPEHUS,
JaBjieHUE TBEPIOTO Tela, JABJICHUE CTOJI0a JKUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MEXaHHUYecKass padoTa, MOIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbI, KOd(HUIIUCHT
MIOJIE3HOTO ICUCTBUS MEXAaHU3MOB, KHHETUUYECKasl M TIOTCHIIMAJIbHAS SHEPTHs] ), TIPU
ONMCAHWH TIPABHJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIB3YEMbIX BEIIMYHH,
uX OOO3HAUCHHUS W EIUHUII (U3UYCCKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIONTUE JTAHHYIO (DU3UYCCKYIO BEIUYHHY C IPYTHMMH BEJIMYUHAMU, CTPOUTH
rpaduKy U3Yy4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHS U IPOIIECCHI,
UCIIOJIb3Ys TIPABWJIA CIIOXKEHUsSI CHJI (BIOJb OJIHOM TpsiMoif), 3akoH ['yka, 3aKoH
[Tackans, 3akoH ApxuMmena, MPaBUJIO pPaBHOBECHs pbiuara (0J0Ka), «30J10TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXPAHEHHUS MEXaHWYECKOW JHEPruu, IMPU STOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aIUCHIBATh €T0 MAaTEMAaTHYECKOE
BBIPKCHHUE;
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CTPOUTH MPOCThIE (PU3MUECKHE MOJENN PEANbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJACNATh INPU STOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(bu3MYeCcKuX MPOIECCOB U PEIICHUS YUYEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHMUS, POIIECChl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYECHUU (PU3NYECKUX BEIIMYUH, IIPU ATOM BbIOUpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CJIEICTBEHHBIE CBS3U U BHICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCyXJCHH C Omopod Ha U3y4YEHHBbIE CBOMCTBa
buznyecKux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MOJIEIIH;

pemath pacy€THble 3a1auu (B 2—3 JEHCTBHS) MO HM3y4YaeMbIM TeMaM Kypca
¢u3uky, BeIOMpas afleKBaTHYIO (PU3NUECKYIO MOJIEb, C UCIIOJIb30BAHUEM 3aKOHOB
U GopMyJl, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMIUCHIBATh KPATKOE yCIOBUE
U Pa3BEPHYTOE pELIEHUE 3a/Jaud, BBIABIATH HEJOCTAIOIIME WM H30BITOUHBIE
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA pEUIEHUS 3aJaud, HCIOIb30BaATh
CIPABOYHBIE JAHHBIE, TPOBOJUTh MAaTEMAaTUYECKHE MPEeOOpa3OBaHUS U PACUETHI,
OLIEHUBATh PEAJMCTUYHOCTh MOJYYEHHOTO 3HAu€HUs (PU3MUECKOM BEIMYMHBI U
OTIPENENATh Pa3MEpPHOCTh (PU3MUECKON BEIMYHMHBI, MOJYYEHHOM NpHU pPELICHUU
3a/1aui;

pacno3HaBaTb NpOOJEMBbI, KOTOPHIE MOXKHO pEUIUTh MpU MOMOILU
¢u3nyecKux METOAOB, W NpeljaraTb OPUEHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONMCAHWM  MCCJENOBAHMS  PACIO3HABaTh  MPOBEPSEMOE  IPEAIOJI0KECHHE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WIH (PU3NUECKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIIUH,
WU3MEHEHUE CKOPOCTU IPH B3aMMOJEHCTBUU TEJ, Mepeaada JaBJICHUS KUIKOCTHIO
U Ta3oM, MPOsSIBICHHUE NEHUCTBUS aTMOCHEPHOIO NaBJICHMS, NEUCTBUE MPOCTHIX
MEXaHU3MOB): (OpPMYJIMPOBATh MPEANOJI0KEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOJII0JEHUH, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpeHus (PU3MUYECKUX BEITUUYHUH
(paccTosiHUE, TPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Tela, Chila, TeMIeparypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOrO Tella, CUJIAa TPEHHUS CKOJIbKEHHS, HaBJICHHUE
BO3/lyXa, BBITAJIKUBAIOLIASl CHJIA, JEUCTBYIOIIAs Ha MOTPYKEHHOE B KUIAKOCTh
TENO, KOI(PPUIMEHT TOJNE3HOTO  JEWCTBUS  MIPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W IU(POBBIX MPHOOPOB, OOOCHOBHIBATH BBHIOOP
METOJla M3MEpeHUs, (PUKCUPOBATHh IMOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE
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U3MEPSEMO BETUUYHUHBI C TIOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBAThH MOTPEIIHOCTh U3MEPEHUH;

IPOBOJNUTH HECIIOKHBIE JKCIIEPUMEHTAJIbHbIE HCCICIOBAHUS 3aBUCUMOCTEM
(¢u3nyeCKUX BEIWYMH (3aBUCHMOCTH IIyTH PaBHOMEPHO IBMXKYIIETOCS Tejla OT
BPEMEHM [JBUKEHHS Teja, CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUS, KauecTBa OOpaOOTKM TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIBI
TPEHHUsI OT IUIOMIAJM COMPHUKOCHOBEHHUS Tell, CUJBl YNPYroCTH OT YJJIMHEHUS
IPYXUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00BbEMa MOrpYyKEHHON 4YacTU Tejla U OT
IUIOTHOCTU HUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJO, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
u OJOKOB): COBMECTHO C yuHTeleM (HOpMYIUpOBaTh 3aladyy W THUIOTE3Y
UCCJIEIOBAHUS, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIBHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HHCTPYKLUH,
IPEJCTaBIISTh MOJTYYEHHbBIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJAE TAOJIUL U
rpaukoB, OILIEHWBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI IO pe3yibTaTaM
UCCJIEI0BAHNUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a060paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHLIMIIBI AEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOUIAIOIIMecs COCyabl, OapoMmeTp, pblyar,
TIOJIBWKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
quclie: TOAUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp), HMCMOJb3ysl 3HAHUA O
CBOMCTBaxX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TIPOIECCOB TIpHU
pelIeHny yueOHO-TIPaKTHUECKHUX 3a71ad;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUsSI 370POBbSI U COOJIOJCHUS HOPM DKOJOTHYECKOTO TOBEACHUS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIIATH OTOOP UCTOUYHUKOB MH(MOPMAITNU (HPU3UIECKOTO CONECPKAHUS B
WuTepHere, camMoCTOSTENbHO (HOPMYNIHPYsT TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOUINXCA 3HAHUM M TMYyTEM CpPAaBHEHHUS pPAa3jIMYHBIX HCTOYHUKOB BBLICIATH
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uHOpMAIUIO, KOTOpas SBISETCS TMPOTHBOPEYMBON WM  MOXET  OBITh
HEJIOCTOBEPHOM;

WCITOJI30BaTh TP BBIMIOJTHEHUM YYEOHBIX 33JaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTepHalIbl, PECYpPChl CETU
WUuTepHeT, BianeTh nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMCHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJUYHO JieNlaTh KpaTKUe COOOIIEHHSI O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
UCCIICOBAHUM, MPHU 3TOM TPaAaMOTHO HCIOJIb30BATh HM3YYECHHBIN MNOHATUWHBIN
anmnapar Kypca (pU3MKHu, COMPOBOXKIATh BHICTYILJICHUE NMPE3EHTALIUEH;

IPU  BBINOJHEHUM YYEOHBIX TIPOCKTOB M MCCJIEAOBAHUU pacHpeesiiaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMu, CJICIUThH 3a
BBITIOJIHEHUEM TIIaHa JCHCTBUM, aJleKBaTHO OIICHMBATh COOCTBEHHBIM BKIaJl B
JESATENbHOCTh TPYIIbL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHICTBHUE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.

K koHiy oOyueHus ¢ 8 knacce mpeAMeTHbIE pPe3yJIbTaThl Ha YriayOJIeHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIMIMUXCSI YMEHUM:

UCIIOJIB30BaTh MOHATHSA (Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arperarHble COCTOSIHHUS BELIECTBA, KPUCTAUINYECKHUE U
amop(HBIC Tena, HACBIIMIEHHBI W HEHACBHIINICHHBIA Map, CHOCOObI M3MEHEHUS
BHYTPEHHEW DHEPIrUM, DJJIEMEHTAPHBIA JJIEKTPUUYECKUU 3apsi, IPOBOJHUKH,
MOJYIPOBOAHUKH, TUAJIEKTPUKHA, UICTOYHUKHU MOCTOSTHHOTO TOKA, SJIEKTPUUYECKOE U
MarHuTHOE MOJIs, ONTHYECKas CHUCTeMa) M CHUMBOJIMUYECKUM S3bIK (DU3HUKU TpHU
pEIIeHNH YYEOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pa3iinyaTh SIBJIICHUS (TEIJIOBOE paclupeHue (CKaTue), TErI0BOe
paBHOBECHE, TOBEPXHOCTHOE HATSHKEHHUE, CMAYMBAHUE, KANMWUISIPHBIC SIBICHMUS,
WCIIAapEeHHE, KOHJCHCAIMS, IUIABJIICHUE, KPUCTAIIM3AIUs, KHUIICHHE, CIIOCOObI
Teronepeaadyu (TErIonpOBOIHOCTb, KOHBEKIIUS, U3yUYCHHE), TEIUIOBBIE TTOTEPH,
ANEKTPU3ALMSA TEJ, B3aUMOJECHCTBUE 3apslIOB, JACHUCTBUS JJIEKTPUUECKOrO TOKA,
KOPOTKO€E 3aMbIKaHHE, B3aUMOJICMCTBUE MAarHUTOB, AEMCTBUE MArHUTHOTO MOJIS Ha
MPOBOJAHUK C TOKOM) [0 ONMHCAHUIO WX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh  MPOSIBIICHWE  M3YYEHHBIX  (PU3MYECKHX  SBJICHHM B
OKpyXaromeM wmupe (B TOM 4umcie (U3HYECKUE SBJICHHUS B TPHUPOJIE:
MTOBEPXHOCTHBIE W KANWJUISIPHBIC SIBIICHUS B NPUPOJE, KPUCTAUIBI B MHPHUPOJE,
usnydyenune CoJlHIIA, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bl, 0Opa3oBaHUE POCHI,
TymMaHa, WHEs, CHEera, JJIEKTPUYECKUE SBJICHHS B arMmocdepe, SIEKTPUUYECTBO
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KHUBBIX OPTaHW3MOB, MAarHUTHOE T0Jie 3eMiH, Apeiid MOII0COB, POJIb MAarHUTHOTO
noyis JUisl KU3HM Ha 3emMjie, MOJSIPHOE CHSHHUE), IpPU 3TOM MEPEBOAMTH
MPAaKTHUECKYI03a/1auy B YUeOHYIO, BBIIEISATH CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKHU)
bu3NYeCcKuX SBICHUM;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBICHUS, UCIOJIb3YS
dusznyeckue BENUYMHBI (TemrepaTypa, BHYTPEHHSS SHEPrus, KOJHMYECTBO
TEIUIOThI, paboTa Tras3a, yJelbHas TEIJIOEMKOCTh BEIECTBA, YJENbHAs TEIIOoTa
IUIaBJICHUS, YIelbHas TEIUIoTa NMapooOpa3oBaHUs, yleldbHas TEIIOTa CropaHus
TOTUIMBA, KOA(DPUIIMEHT MOJE3HOTO ICUCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTEIbHAS
BJI&KHOCTh BO31yXa, OJEKTPUYECKUN 3apsll, CHUJIa TOKa, DIIEKTPUUYECKOE
HaIlpsDKEHUE, CONPOTHBIIEHUE MpoBOoAHMKA, J/IC B menm IMOCTOSHHOIO TOKa,
AIEKTPUYECKOE VYAEJIBbHOE CONPOTUBJICHUE BEIIECTBA, paboTa W MOIIHOCTH
3JIEKTPUYECKOTO TOKA), IPU ONMKMCAHUU PABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICT
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U €IMHUIBl (U3NYECKUX BEJIUYHH,
HaXOoJUTh (OPMYJIbl, CBA3BIBAIOLIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'pa)Ku U3yUYECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UUECKUE SBJICHHS M IPOLECCHI,
VICITOJIb3YsI OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BEIIECTBAa, ypaBHEHUE TEIJIOBOro OanaHca, 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTO
3apsna, 3akoH KysjoHa, NpUHUMI CYNEpHO3ULUH 3JIEKTPUUYECKUX TMOJeH, 3aKOH
Oma g yuactka uenu, nmpaBuiia Kupxroda, 3akon OMa a1 TOJTHOM 1IEeTH, 3aKOH
Jxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIMM, MPU 3TOM pPa3iudarh CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAIKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAlbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJACNATH IMPU HTOM CYLIECTBEHHbIE M BTOPOCTEIICHHbIE CBOMCTBA
00BEKTOB, MPOIECCOB, ABJICHUHN, MPUMEHATH (PU3MUECKHE MOJICTU JIJIsi OOBSICHEHUS
(bu3nYeCKUX MPOLIECCOB U peIIeHUs yUeOHBIX 3aj1ay;

OOBACHATH (PU3NUYECKHUE SIBICHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, W pelaTh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIHUE YKMCICHHOIO OLIEHUBaHUS
XapaKTEPHBIX 3HAYEHUU (PU3MUYECKHUX BEJIMYMH, NPU 3TOM BBHIOMPATH aJ€KBATHYIO
(bu3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTUYECKYH) ILIEMOYKY PACCYKIECHHM C OINOpOM Ha HW3YyYEHHBIE CBOMCTBA
bu3nUecKux sBICHUM, (PU3nUecKrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IENH;

YBEPEHHO pelaTh pacy€THble 3afaud (C onopoid Ha 2—-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UIECKYIO MOJECIb, C
UCIOJIb30BAaHUEM 3aKOHOB M (POpPMYJ, CBS3BIBAIOIIUX (PU3UUECKHE BEJINYHHBI,
3aMKMCBIBATh KPATKOE YCJIOBUE M Pa3BEPHYTOE pEIICHUWE 3a/1ayd, BBISBIATH
HEJIOCTAIOIINE WM U30BITOUHbIE TaHHbIE, 0OOCHOBBIBATH BHIOOP METOJA pELICHUS
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3aJa4M, WCMOJb30BaTh CIPABOYHbIE JaHHbIC, TNPUMEHSATH METOJABl aHaIn3a
pa3MepHOCTEH, UCTIOIB30BaTh rpapUuecKrue METOJbl PELICHHs 3a/1ay, TPOBOAUTH
MaTeMaTHYeCKUe TMpeoOpa3oBaHus U Pacu€Thl, OICHUBATh PEATUCTUYHOCTH
[OJIyYEHHOI0 3HA4Y€HUs (PU3MUECKOM BEIMYUMHBI U ONPEAENATh Pa3MEpPHOCTh
(¢u3nYECKOI BETMYMHBI, IOTYYEHHON NPU PEILICHUH 3a1a4U;

pacmo3HaBaTh MpoOJEeMbl, KOTOpPhIE MOXHO pPEIIUTh MPH  OMOIIU
duznyecKkux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONKMCAaHUU  HUCCIEJOBaHUS  PACIIO3HABAaTh  IPOBEPAEMOE  MPEANOJIOKEHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YJIbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOACHUIO (PU3UUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3/AyXa OT €ro
00BéMa W TemmepaTyphl, CKOPOCTH TMpollecca OCThIBaHHS (HAarpeBaHus) NpHU
U3IYyYEeHUH OT I[BE€Ta M3JIydaroliel (MOIJIomaroleil) NOBEpPXHOCTH, CKOPOCTh
UCHApEHUsi BOJBl OT TEMIIEPATyphbl >KUIKOCTH U IUIOWAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALMS TeNl M B3aMMOJCHCTBHE AIIEKTPUUYECKUX 3apsIOB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIN3allisl MATHUTHBIX TOJIEH TOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO TIOJI Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKA): (OPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUMoOTe3y) O  BO3MOXKHBIX — pe3ysibTaTax  HaONIoACHU,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa o0OpyHOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BEITUYUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAXKHOCTb BO3/yXa, CWJa TOKAa, HaIpsDKEHUE,
ylenabHas TeIIOEMKOCTh BEIEeCTBA, CONPOTHBIICHHE IPOBOJHUKA, paboTa Hu
MOIIIHOCTh JJIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (UKCHUPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYECHUE U3MEPSEMOM BEJIMYUHBI C IMOMOIIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUN U3MEPEHUHN U OLIEHUBAThH MOTPELTHOCTh U3MEPEHHUIA;

MIPOBONTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHUCHMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHWs WU
OXJTKICHMSI, UCCIICIOBAHUE SIBJICHUS TEIII000MEHa MTPH CMEIIMBAHUN XOJIOJHON 1
ropsiueid  BOABI, 3aBUCHUMOCTbH COIPOTUBJICHHS TMPOBOJHUKA OT €ro JJIUHBI,
IUIOIIA/IA  TONEPEYHOTO0 CEYEHHsS M yAEIbHOrO CONPOTHUBICHUS BEIECTBA
MIPOBO/IHHMKA, CUJIBI TOKA, MPOTEKAIOIIETO 4Yepe3 MPOBOJHUK, OT HAIMpPsDKCHUS Ha
IPOBOJHUKE, MCCIIECIOBAHUE IMOCJIENI0BATEIBHOIO U MAapalIEIbHOIO COSAMHEHUN
IPOBOJHUKOB): COBMECTHO C Yy4HTeNleM (OpMyIMpoBaTh 3aJayy M THIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSITEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM HWHCTPYKIUH,
IPEJCTaBIISTh MOJTY4YEHHbIE 3aBUCUMOCTH (DU3MUECKUX BEIMUYUH B BUJAE TAOJIUL U
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rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 10 pe3yjibTaTaM
UCCJIEI0BAHNUS;

coOmoaaTh mpaBuia 0e30macHOro Tpyaa mpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX IPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YHUCJe: CHUCTEMa OTOIUIEHUS IOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUYMK AIEKTPUUECKON SHEPIHH, dJIEKTPOOCBETUTEIbHBIE PUOOPHI,
HarpeBaTeNbHbIE  AJIEKTPONPUOOPHl  (NMPUMEPBI), MPEAOXPAHUTENH M HX
OpUMEHEHHE B OBITY W TEXHUKE, IPUMEHEHUE IIOCTOSHHBIX MAarHuTOB,
AIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), UCIOJIb3Ysl 3HAHUS O
CBOMCTBax (PHU3MYECKUX SABJICHHM, HEOOXOAUMbIE (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacno3HaBaTb IPOCTBIE TEXHUYECKHE YCTPOWCTBA W HM3MEPUTEIbHBIC
npuOOpsl MO CXeMaM M CXEMaTUYHBbIM PHCYHKaM (AKUIAKOCTHBIM TEPMOMETP,
TEPMOC, IMCHUXPOMETpP, TUIPOMETP, JIBUTaTelb BHYTPEHHEr0  CropaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
IIOCJIEOBAaTEIbHBIM W NApAJUICIbHBIM COCAVMHEHUEM 3JIEMEHTOB, pas3jidyas
YCIIOBHBIE 0003HAUEHUS IIEMEHTOB AJIEKTPUYECKUX IIETIEH, UCIOJIb30BATh CXEMbI
U CXEMaTUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX
IpUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPHU PEIICHUH YYEOHO-IPAKTHUYECKHUX
3ajJ1ay;

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPax) MPAKTUUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MacHOCTH MPU OOpaIlllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTHYECKOrO0 TMOBEACHUS B
OKPY’KAIOIIEH CPEE;

OCYILECTBIAThH MOUCK UH(pOpMarmu Gpuzndeckoro conaep:kanus B nTepHere,
CaMOCTOATENIBLHO (OPMYJIHPYST TOMCKOBBIM 3ampoc, HAa OCHOBE MMEIOIIMXCS
3HAHUM M CpPaBHEHHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBIJIEIATH MH(MOpPMAIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUUBON UITM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WuTepHeT, BianeTb nNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NUCHbMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
00001m1as nH(MOPMALIKIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NYECKOTO COJIEPKaHUs, B
TOM  4YHuclie MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  Win
UCCIIEIOBATENBCKOM 1€ATEIBHOCTH, IPU 3TOM TPAMOTHO HMCIIOJIb30BaTh U3YyYEHHBIN
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MOHATUUHBIA ~ ammapar  Kypca  (U3WKHA, CONPOBOXAATh  BBICTYILJICHUE
MPE3CHTAIUEN;

IIPY BBITIOJTHCHUH yYYE€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenenarb O0OS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3a/la4aMu, CJIEAUTH 34 BBINOJHEHHUEM IUJIaHA JIEUCTBUUA M KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBATH COOCTBEHHBIM BKJIaJA B JACATCIBHOCTH  TPYIIIHI,
BBICTPAMBATh KOMMYHUKATHUBHOE B3aUMOJACHUCTBUE, IPOSBISIL T'OTOBHOCTH
paspeniath KOH(MIUKTHI.

K xoniy oOyuenusi ¢ 9 knacce mpeaMeTHbIE pe3yiabTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUUECKOIO
JBUKEHUSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(Pa3ByK M YIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJHBI, PEHTTEHOBCKOE
U3Iy4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI MCITyCKaHUSl M TMOTJONeHus, anbpa-, 6eta- U ramma-
U3IyYEHUs, U30TONBI, SiAEpHAs U TEPMOsAEpHAsl YHEPreTUKa) U CUMBOJIMYECKUI
A3bIK (PU3UKU IPU PELLICHUHU YUEOHBIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEHOE JIBIDKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE,
cBOOO/IHOE TMaJieHUue TeJ, JBWKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE Tell,
paBHOBECHE MaTepUalbHOM TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTD,
Kose0aTesIbHOE  JIBWKEHUE (FapMOHHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PacIpOCTpaHEHUE M OTpaKeHHe
3ByKa, uHTEepdepeHuus u audpakiys BOJIH), NPIMOJUHEHMHOE pacnpoCTpaHEHUE,
OTpaXEHHE M TMPEIOMIICHHE CBEeTa, IOJHOE BHYTPEHHEE OTpa)X€HUE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAs  PaJMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOTO  CIIEKTpa
U3Iy4YeHUs]) TI0 ONMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBICHUE;

pacro3HaBaTh  MPOSABICHUWE  M3YUYEHHBIX  (U3MYECKUX  SIBICHUNH B
OKpy’KarolieM Mupe (B TOM yuciie (pu3nueckue SIBJICHUs B MPUPOJAE: MPUIUBBI U
OTJIMBBI, JBUKEeHHE TUaHeT COIHEYHON CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE JKUBBIX
OpPTaHMW3MOB, BOCTIPUSITHE 3BYKOB XHUBOTHBIMH, 3EMIICTPSICEHHE, CEHCMUYECKUE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHYECKOoe
JeiCTBUE BUIMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  H3IY4YCHHH,
€CTECTBEHHBII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTUBHOE
U3IyYEHUE TPUPOAHBIX MHHEPAIOB JIEUCTBUE PpPAJUOAKTHBHBIX W3JIy4E€HUN
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HAOPTraHMU3M YeJIOBEKa), IPHU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ M (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
busznyeckue BEIMYUHBI (CpeHSIE W MIHOBEHHas CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JIBIJKEHHMH, YCKOpPEHHUE, TMepeMelIeHHe MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIOBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
najIeHus!, BEC Tella, LIEHTP TSKECTU TBEPIOTO Tesa, UMITYJIbC TeJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHUYEeCKasi paboTa U MOUTHOCTb, IOTEHIIMAJIbHAS YHEPTUsl TeNa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHI[MATbHAS YHEPTHUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEprus, IMOJIHAs MEXaHW4yecKas HHeprus, NepuoJ W 4YacToTa
KOJI€OaHM, MepUol MaTEMATHYECKOTO U MPYKUHHOTO MASITHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENIb IPEIOMIICHUS
Cpelpl), TMpH ONHCAHWU TPABUIBHO TPAKTOBAaTh  (PU3MUECKHM  CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs M €IUHULBI (PU3NYECKUX BEIUYUH,
HaXoJUTh (OPMYJIbI, CBA3BIBAIOLIME JTAaHHYIO (PU3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IpaKu U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;

XapakTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHS M  IPOLECCHI,
WCITOJIb3Ys 3aKOH COXPAHEHUs 3HEPrUH, 3aKOH BCEMHPHOIO TATOTEHUS, TPUHLIUI
CYNEpIO3ULIMA CHUJI, MPUHILIMI OTHOCUTENbHOCTH ['anmunesi, 3axkoHsl HbiOoTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOH SHEpruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpa)KEHUS U TNPEIOMIICHUS CBETa, POpPMYJTy TOHKOU
JIMH3BI, TUIAHETAPHYIO MOJEJIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsA0BOI0 M MACCOBOI'O YHMCENI IPH SAEPHBIX PEAKLUAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTpPOUTh (PU3UYECKUE MOJAEIIU pealbHBIX OOBEKTOB, MPOIECCOB U SIBJICHUM,
BBIIETISITh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUN, MPUMEHATH (PUINUYECKHE MOJEIH I OOBICHEHUS
(bu3MYeCcKUX MPOIIECCOB U PEIICHUs YUYeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHUS, MIPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyIoIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEepHBIX 3HAYCHUM (PU3NYECKUX BEJIWYUH, MPU 3TOM BBIOUPATH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IEMOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpOM Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4aeMbIM TeMaM Kypca (PU3UKH,
BbIOMpas aJEeKBaTHYIO (PU3WYECKYI0 MOJEeNb, C HCIOJb30BAaHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKHUE BEIMYMHBI, 3aMIMCHIBATHh KPATKOE YCIOBHE U
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pa3BEPHYTOE pEILICHUE 3aJaud, BBIIBIATh HEAOCTAIOUINE WJIA H30BITOYHBIC
JaHHbIe, OOOCHOBBIBATH BHIOOP METOJa pEIIEHUS 3aJadyd, HCIOJIb30BaTh
CTHPaBOYHbBIE JAHHBIC, MPUMEHSATH METOJIbI aHANIM3a Pa3MEPHOCTEH, HCIOIb30BATh
rpaguueckue  METOAbl  pEIIeHUs  3aJad, MPOBOJUTH  MaTeMaTHYECKUE
npeoOpa3oBaHus U Pacu€Thbl, OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS
¢u3nYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3MUECKON BEINYUHBI,
MOJTyYEHHOW MPH PEIICHNUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh TMpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMMMCAHUM  HUCCJENOBAHMS  paclo3HaBaTh  MPOBEPSEMOE  MPEIIOJI0KECHHE
(rumotesy), OILIEHWBATh MPABWIBHOCTh TOPSAAKA TPOBEACHUSA HCCIEIOBAHUS,
UHTEPIIPETUPOBATH MOJTYICHHBIN Pe3ybTaT;

MPOBOJIUTH OMBITHI MO0 HAOMIOACHUIO (DU3UUECKUX SIBICHUN WK (QU3MUIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHa COXpaHEHWsS HMITYJIbCa, JCHCTBHE 3aKOHAa bepHyIn M BO3HMKHOBEHHE
NOIBEMHONW CHJIBI KpbUIAa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MacChl TIpy3a W JKECTKOCTH TMPYXUHBI M HE3aBHUCHUMOCTH OT
aMIUTUTYJbl MaJIbIX KOJeOaHWi, MPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
paszioxeHue 0esoro cBeTa B CHEKTpP, U3YUEHHE CBOMCTB M300paKEHUsS B IMJIOCKOM
3epKajie U CBOMCTB M300paKeHUs MpeIMeTa B coOuparolel JIMH3e, HaOII0eH1e
CIUIOIIHBIX M JUHEWUYATBIX CIIEKTPOB M3IMy4deHUs): (popMyIHpoBaTh MPOBEPSIEMOE
npeanoyiokeHue  (TUIoTesy) O  BO3MOXHBIX — pe3ysibTaTaXx  HaOJIO/IeHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOTO Habopa o0OpyHoBaHUS,
OIMKCHIBATH XOJI ONBITA U (DOPMYITUPOBATH BHIBOJIBI;

IPOBOAUTH TPHU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, Ompeaessis
CpeqHee 3HAYCHHWE M3MEPSAEMON BEIMYMHBI M ONPEAETsis IMOTPEIIHOCTD
pE3yNbTaTOB MPSMBIX H3MEPEHUN, OOOCHOBHIBATH BBIOOp crmocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

MIPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NICCKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tejla TpU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOpPEHHE CBOOOHOTO
najeHusl, KECTKOCTb  MPYXKHUHBI, KOIDPUIIMECHT TPEHHS  CKOJIBKCHUS,
MEXaHMUYeCKas paboTa H  MOIIHOCTh, YacToTa H IEepHoj]  KojcOaHui
MaTeMaTUYeCKOr0 W  TPYKHHHOTO  MAasTHHUKOB, (OKYCHOE  paccTosHuE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/Ia UW3MEpPEHHUs, IUIAHHUPOBATh W3MEPEHHUs, CaMOCTOSATEIBLHO CcOOHMpaTh
OKCIIEPUMEHTAJLHYI0 ~ YCTAHOBKY, BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHaAJIM3UPOBATh MOJyUYECHHBbIE PE3yJbTaThl, OLEHUBAS MOTPEHIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUM;
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IPOBOANUTH HKCIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEN (PU3MUECKHX
BEJMYMH (3aBUCUMOCTh IIYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBH)KEHHU O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHUS CKOJIBKEHHSI OT CHIIBI
HOPMAJILHOTO JaBJICHUs, MepuoAa KoJieOaHWH MaTEeMaTHYECKOTO MasTHUKA OT
JUIMHBl HUTH, OIpPEJCICHHE YCKOPEHUsI CBOOOJHOTO NaJCHUs, HCCIEI0BaHHE
W3MEHEHUS! BEJIMYMHBI M HAINpaBJIECHUS WHAYKIMOHHOTO TOKA, 3aBHCHUMOCTH yTja
OTpaXEHUsI CBETa OT yrja NaJeHus, yria NpeJIoOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJIEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY NyTH (110 oTorpadusM)): COBMECTHO ¢ yduTeraeM (opMyJIUpOBaThH
3aJlayy U TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO MJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOATENILHO COOMpATh 3KCIEPUMEHTANIBHYIO YCTAaHOBKY, NPEACTABISATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJE TaOMUL U TpaduKoB,
OLIEHUBATh NOTPELIHOCTH, JAENIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICJOBAHMUS;

coOmoaTk npaBuia 0Oe30macHOro Tpyaa Inpu paboTe ¢ JabOpaToOpHBIM
o0opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
quclie: CIUIOMETP, NaTYMKU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMs], paKera,
9XO0JIOT, OYKH, HEpPUCKOIN, ¢oToanmnapaT, MHKPOCKOI, TEJIECKOM, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), UCHOJNIb3ys 3HAHUS O
CBOMCTBax (PM3MYECKUX SIBICHUH U HEOOXOauMble (PU3MUYECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTWYECKUX IMPOLECCOB IpHU
pelieHnr Yy4eOHO-TIPAaKTUYECKUX 3ajlady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JTMH3E;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOTO TMOBEAEHUS B
OKPYKAIOIIEH CPELE;

OCYUIECTBJIAThH MOUCK MH(pOopManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENIbHO (OPMYJIUPYsl MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHUs
JIOCTOBEPHOCTH TOJIy4eHHON HMH(OpMAalMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JIOTIOJTHUTETHHBIX HCTOUHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WutepHer, BnaxeTrs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MIpPeoOpa3oBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
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CO3/1aBaTb COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUS, MyOINYHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTH MIPU
TOM TPAMOTHO HCIOJb30BaTh W3YyYCHHBIM MOHATUHHBIN armapar U3y4aeMoro
paznena (U3MKM M CONPOBOXKAATh BBICTYIUIGHUE TMpe3eHTAIMel ¢ Yy4ETOM
0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne HaumenoBanuepasieioB u
n/m  TeMIOPOrpaMMbl

KoanuecTBouacoB

Bcero

KonTposbHbIepadoThI

Pa3znen 1.®0u3uka u €€ poJib B NO3HAHUH OKPYKAIOLIEro MUPa

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

1.1 ®duznka — HayKa 0 IpUPOJIe 2
12 DOu3nYeCKUEBEITMYHHbI 4 3
EcrecTBenHo-
1.3 . 2 1
HAYYHBIMETO/IIO3HAHUS
Hroronopaszneny 8
Pa3nen 2.1lepeoHayanbHbIe CBeJCHHUS O CTPOCHUH BeIECTBA
2.1 CrpoeHueBenecTBa 2 1
BIDKCHHE U B3aUMOJICHCTBUE
2.2 A 4 2
YaCTHI] BEIIECTBA
2.3 ATrperaTHbIeCOCTOSTHUSIBEIIIECTBA 1
Hroromopazaeny 7
Paznen 3./IBu:xeHMe U B3auMojielicTBHE TeJl
3.1 MexaHu4ecKoeIBUKEHNE 10
3.2 Wueprus, Macca, TNIOTHOCTD 9
3.3 Cuna. Bunpicun 15
Hroromnopasaery 34
Pa3nen 4./1aBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
4.1 Hasnenue. [lepenaua gaBieHus 5 2
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TBEPABIMH TEJIAMU, KUIKOCTIMU U

razamu
4.2 JlaBJIIeHUEKUTKOCTH
4.3 AtmochepHoenaBiIcHIE 1
44 I[el‘/'ICTBITI.e JKMJIKOCTH U Ta3a Ha 12 1 3
MOTPYKEHHOE B HUX TEJIO
Hroromnopazaeny 28
Pa3nes 5.PaGora u MOIIHOCTH. DHeprus
5.1 PaGora 1 mouHOCTH 6 1
52 [IpocTrieMexaHU3MBI 2
5.3 MexaHu4YeCKassIHEPTrUst 1
Hroronopasznery 19
Pa3nesn 6.I1oBTOPUTEIHLHO-0000 IHAIOIIMHMOLY1b
6.1 HOBTOpI/ITeJ'II)j-IO- 5
00001IarOITUHMOTYITh
Hroromopaszaeny 6
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O0 102 4 93

I[TPOTPAMME
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8 KVIACC

KounvecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/m | TeMIporpamMmmel Bcero Kountpoabnbiepaborsl  IIpakTnueckuepadorsl P
o0pa3oBaTe/IbHbIEpeCypPChI
Pa3zgen 1.TenoBuiesiBJeHUS
1.1 CTtpoeHrne u CBOHCTBaBEIIECTBA 6
1.2 TennoBeIenporecchl 33 1 6.5
Hroronopasznery 39
Pa3zgen 2.2/1ekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
DneKTpUUECcKue 3apsiabl.
2.1 3apsiKeHHbIE TeJla U UX 9 1
B3aUMOJICVCTBHUS
2.2 [ToCTOSHHBINANEKTPUUECKUNTOK 31 1 10
2.3 MarHuTHbIESIBIEHUS 11
2.4 DneKTpOMarHUTHAssUHYKIIHUS 7 1 1
Hroronopaszaeny 58
Pa3nea 3.I1oBTOpUTE/IHHO-0000 1IAIOIIMIAMOLY b
31 HOBTopI/ITeﬂLVHo- 5
000010 ITITMOTYITb
Uroromopazaeny 5
OBLIEE KOJIMYECTBO YACOB I1O0
- 102 3 22.5
[TPOI'PAMME
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9 KJIACC

KounvecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(undposbie)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl
o0pa3oBaTejibHbIEPeCyPChI
Pa3zgen 1.MexannuecKHesiBJeHHUS
MexaHn4ecKoe IBIKEHUE U
1.1 30 1 4
CII0COOBI €T0 OIMCAHUS
1.2 BzaumonaeiictBueren 18
1.3 3aKOHBICOXPAHEHHUS 15 1 2
Hroromnopazaeny 63
Pa3znen 2.MexaHnuyecKHe KoJ1e0aHUSI ¥ BOJTHBI
2.1 MexaHnndecKueKone0anus 8 3.5
2.2 MexaHN9eCKUEBOIHBI. 3BYK 10 3
Hroronopaszaeny 18
Pa3nen 3.9/1eKTPOMarHuTHOE T0JI€ U YJIEKTPOMATHUTHBIE BOJTHBI
31 DNEeKTPOMarHuTHOE MOJIe U 6
' AJIEKTPOMArHUTHBIC BOJHBI
Hroronopazneny 6
Pa3znen 4.CBeToBbIesiBJICHUS
4.1 3aKOHBIPACIIPOCTPAHEHUSICBETA 8
4.2 JIMH3BI U ONITUYECKUETPUOOPHI 6
Paznoxxenue Oenoro csera B
4.3 2 1

CIIEKTp
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Hroronopazneny 16
Pa3zgen 5. KBanToBblesiBJICHUS
51 Hcnyckanvie v MOTJIONICHUE CBETa 4 1
aTOMOM
5.2 CrpoeHueaToMHOTOs,1pa
5.3 SAnepHplepeakuu 1
Hroronopaszneny 16
Pa3nen 6.11oBTOpHUTEIBHO-0000 1A IIUITMOY Ib
MexaHuveckue sIBJICHUS
6.1 (TOBTOPHUTETHHO-0000 A0 6 3
MOJIYJIb)
TeroBbIe siBICHUS
6.2 (moBTOpUTENBHO-00001TarOIIN I 3
MOJIYJIb)
DNEeKTPOMArHUTHEIE SIBICHUS
6.3 (moBTOpUTENBHO-00001TarOIIN I 3 1
MOJIyJIb)
CBeTOBBIC ABJICHUS
6.4 (MOBTOPUTENHHO-0000ITAFOIIIHIA 1 1
MOJYJIb)
6.5 HOBTOpI/ITeJ'IBj-IO- 4
0000IarOIITUIMOTYITh
Hroronopazneny 17
OBIIEE KOJIMYECTBO YACOB I10
- 136 3 26.5

[TPO'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Gusuka, 7 knacc/ [epoimkun A.B., O61iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «M31aTeNbCTBO «DK3aMEH»

» ®usuka, § knace/ [epoimkun A.B., OG11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBO
«IIpocBenieHue»

» Gusuka, 9 knacc/ [lepeimkun A.B., I'yrauk E.M., O6miecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 0OIIECTBO

«3narensectBO «lIpocBemnieHne»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

7 KIIACC

1.PaGouast nporpamma.

2. [IporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. duznka. 7 — 9 Kiaccel
(aBToper: A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 kiacc/ Cocrt. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUH C BHIOPAHHBIM YUEOHUKOM.

4. Ilepoimikun A.B. ®usnka. 7 kjnacc. YueOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaeauit .M.:/Ipoda. 2011

5. Jlykammmk B.U. CO6opHUK BOTIpOCOB U 3a/1a4 no ¢usuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c¢.

8 KJIACC

1. Pabouas nporpamma. @usuka. 7 — 9kiacchl: y4eOHO-METOAUYECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. IIporpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. duzuka. 7 — 9 Kiaccel
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(aBTopbr:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma 1o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cooTBETCTBUY C BBIOPAHHBIM Y4EOHUKOM:

4. lleppimkun A.B. ®usnka. 7 knacc. Y4eOHUK it 0011eo0pa3zoBaTeIbHBIX
yapexaennit .M.:JIpoda. 2011

5. Jlykammk B.W. COopHUK BOTIpOCOB 1 3a11a4 o (usuke. 7-9 ki — M.:
ITpoceemienne, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE 1
KOHTpPOJIbHBIE paboThl. —5-€ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopaTtopusie paboTsl. KoHTpOIBHBIE
3aganus. —Caparos:Jlunen, 2014.

8. «KonTponbHO-u3mMepurenbubie MmaTepuaibl. Gusuka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToauueckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileppimkun @usuka-8ki 2017 M. Ipoda

11.H.B. ®unonosuuy Metoauueckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocToATEnbHBIE K KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. Hpoda

13.B.B. lllaxmatosa ,0.P. [lledep Juarnoctuueckue padotsl -8 kiacc 2016
M. Jlpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopurk Borpocos u 3amau
2015 M. Ipoda

9 KITACC

1. Pabouas nporpamma. @usuka. 7 — 9ki1acchl: y4eOHO-METOAMYECKOTO
nocoous /coct. TuxonoBaE.H. — 2-e uza.,crepeorumn. —M.: [Ipoda,2013. —
398,(2)

2. I[IporpaMmMbl 0OCHOBHOTO 00111€T0 00pa3oBanus. dusnka. 7 — 9 KIaccel

(aBTrOops:A.B.Ilepoikun, H.B. ®unonosuy, E.M. I'yTHUK).
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3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. lleppimkun A.B. ®usnka. 7 knacc. Y4ueOHUK 1t 0011eo0pa3zoBaTeIbHBIX
yupexaenuit .M.:J/Ipoda. 2011

5. Jlykammk B.1. COopHUK BOIIPOCOB U 3a/1a4 1o usuke. 7-9 k1. — M.:
[Ipocsemenue, 2010. —192c.

6. Kupux JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. JJabopatopusie paboTsl. KOHTpOIBHBIE
3aganus. —CaparoB:JIunei, 2014.

8. «KonTponsHo-u3mepurenbubie MmaTepuaiibl. Gusuka. 7 knace/Coct. H.A.
3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeTouyeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTponbHbIe 1 caMmocToATEIbHBIE pa0OTHI MO (U3HKE. 9 KiIacc: K y4eOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®usnka 9 knace» / O.W. I'pomuesa. — M.
H3natenncTBO «OK3ameny, 2014,

Tectrl no ¢usuke. 9 kiace: k yueonuky A.B. Tlepsimkuna, E.M. T'ytank
«Du3uka

9 kmace» / O.W. I'pomuieBa. — M.: M3narensctBo «OK3ameny, 2010.

®dwusuka. 9 knacc. TemaTudeckue TeCTOBbIC 3a1aHust 7151 oAroToBku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupoukuna. — SApocnasins: OOO
«Axkanemus pazButus», 2014.

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

7 KIIACC

1. bubnuoreka — Bc€ mo npeamety «dPusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoomnbIThl Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru
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3. Eaunas kosuiekius U@ poBbIX 00pa30BaTelIbHBIX PECypcoB. — Peskum
nocryma: http://school- collection.edu.ru

4. lutepecHbie MaTepHalibl K ypokaM (DU3UKH 110 TeMaM; TECThI 110 TeMam;
HarJIsIHBIC TTocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
5. lludpobie 0OpazoBaTeIbHBIE peCypChl. — Pexxum goctymna:
http://www.openclass.ru

6. DIeKTpOHHBIC y4eOHUKHU 10 (u3nke. — Pexum gocryna:
http://www.fizika.ru

8 KJITACC

1. bubnmoteka — Bc€ mo npeamety «DPusukay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BugeoonsITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Eaunas xosekius udpoBbIX 00pa3oBaTeIbHBIX PeCypcoB. — Pexim
nocryma: http://school- collection.edu.ru

4. lHTepecHble MaTepHalbl K ypokaM (DU3UKH 110 TeMaM; TECTHI 110 TeMaM;
HaTrJIsIHBIC TTocoOus K ypokam. — Pexum nocryna: http://class-fizika.narod.ru
5. lludpossie oOpazoBaTeabHbIE pecypchl. — PexuM qoctymna:
http://www.openclass.ru

6. DIIeKTpOHHBIE YUeOHHUKHU 10 Pu3ukKe. — Pexxum gocryna:
http://www.fizika.ru

9 KJITACC

1. BuzneoonsiTel Ha ypokax. — Peskum nocrtyma: http://fizika-class.narod.ru

2. EnuiHas KoJueKIust U(ppOBBIX 00pa30BaTEIILHBIX PECypCcoB. — Peskum
nocryma: http://school- collection.edu.ru

3. luTepecHbie MaTepHabl K ypokaMm (GU3UKH 110 TeMaM; TECThI 10 TEMaM;
HarJsIHbIe TOCO0OUs K ypokaM. — Pexxum noctyma: http://class-fizika.narod.ru
4. Iudposrie 0OpazoBaTesbHBIC peCcypchl. — Pexxum nocryna:
http://www.openclass.ru

5. DneKkTpoHHbIe Y4eOHHUKH TI0 Pusuke. — Pexxum qocrymna:
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http://www.fizika.ru

6.ductanumonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIH Kiacc.
CeteBoe oOpazoBaTenbHOE coo0mecTBO. http://www.openclass.ru/node/109715
7. Enqunas xomtekius 1udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi IEHTP WH(HOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UaTepHeT ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTsAOps» MaTepHuabl O (PU3UKE.
http://archive.lseptember.ru/fiz

11. Aunmanuu ¢pusmdeckux o0bekToB. http://physics.nad.ru/

12. KuBas ¢uzuka: odyuaromnias nmporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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IIpomnTo, nporyMepoBaHO 1 CKpeTIEHO NedaTho

£0 (Cgeett
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