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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUI M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yriayO0aEHHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuéToM (enepanbHON padoyell MporpaMmMbl BOCIIUTAHUS
u Konuenuuu npenoaBanus yueoHoro npeamera «Ouzukay.

Copnepxkanue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBJIECTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMSIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOyuaromuxcs. B mnporpamvme mno (¢QuU3MKE  YUYUTHIBAIOTCA
BO3MOXKHOCTH YyueOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEIAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieleHue yueOHOro MaTepuana
1o rojam oOydeHus (IO KjaccaM), mpejjiaraeT NpUMEpHYI0 MOCIeq0BaTeIbHOCTh
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BHUTHS MPEIMETHOTO COJEPKAHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJaronuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € UEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIM YYUTEIIO B CO3/IaHNU paboyelt mporpaMMbl IO Y4EOHOMY TPEIMETY .

®duszrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yYaeMbIX XUMHEH, Ouosiorued, actpoHomMuend u ¢GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B E€CTECTBEHHOHAy4YHYI KapTHUHY MHpa,
MPEeNOCTaBIsieT HauOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CTI0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TiaBHBIX 3a7a4 (PU3MUecKOro oO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHWUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3ukn Ha YriayOJIEHHOM YpPOBHE TMPEAIOJIaracT yBEpPEHHOE
BJIJICHUE CHEAYIOIUMHA KOMIETEHTHOCTSIMH, XapaKkTepU3yOIUMU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH HAy4YHOTO HCCIEAOBAHNUS;

WHTEPIPETUPOBATh JAHHBIE U HCIOJIH30BaTh HAyYHBIE JOKa3aTEIbCTBA JJIS
MOJTYY€HHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOTO 001Iero o0Opa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «Dusuka» B
oOpa3oBaTtenpHBIX opraHuzauusx Poccuiickoit denepanuu, peanu3yroIIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMBl, YTBEPKACHHON pElICHUEM
Komnernn MunucrepcerBa npoceienust Poccuiickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust pU3MKU Ha yriIyOJIEHHOM yPOBHE:

pa3BUTHE HMHTEpEca U CTpEeMJICHUs OOydYarouuxcsi K HaAyYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HAHWUS U (HOPMUPOBAHHE
MCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHUSI KAK pe3yJbTaTa U3yUEHHUsS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHHUUW TPUMEHATH (U3HUECKUE 3HAHWUS U HAYYHBIC
JI0Ka3aTeNbCTBA IS OOBSICHEHUST OKPYKAIOIINX SBJICHMIA;

dbopMHUpOBaHUE TPEACTABICHUM O PO (PU3UKU I8 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHONW  JCSTEIbHOCTH, CBSA3aHHOM C (U3MUKOM, TMOATrOTOBKA K
JanbHeieMy 0Oy4eHHUIO B 3TOM HalpaBJICHHH;

¢opMUpOBaHHE TOTOBHOCTH K JaJbHEHIIEMY H3y4YeHUIO (U3UKH Ha
yriIyOJIEHHOM YpPOBHE B paMKaxX COOTBETCTBYIOIIUX TMpoduield oOydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUsI.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECTIEYMBACTCS PEIICHUEM CIICTYIONINX 3a/1au:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPOMATHUTHBIX M KBAHTOBBIX SBJICHUSIX;

NMpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOIOB PEIICHUS PaCUETHBIX U KAUECTBEHHBIX 3aJ1a4, TPEOYIOUIIX
CO3/IaHUsI W UCHOJB30BaHUS (UBMUYECKUX MOJENeH, BKIIOYas TBOPYECKUE WU
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHHUS W H3MEPSThH
dbusznyecKre BEIMYUHBI, BBIIBUTATh TUTIOTE3bI U Mpeaiarath dKCIEPUMEHTATbHBIE
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W TIPOBOJUTH OMBITHI, SKCTIEPUMEHTAILHBIC
WCCJICIOBAHUSI, AHATTM3UPOBATD MTOTYYCHHBIC TAHHBIC U JIEJaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ WH(poOpMalel (U3HMUECKOro COJep KaHMUs,
BKJIIOYAsi UHPOPMAIIMIO O COBPEMEHHBIX TOCTHKEHUSAX (DU3UKU, UHTEPIIPETALUs U
KPUTHYECKOE OLIEHWBaHWE NH(POpMAINH;

3HAKOMCTBO CO cdepamu MpoPEeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
(Gu3UKONW, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYeCKON HayKH.



Ha wusyuenune ¢usuku (yrinyOn€HHBIM ypOBEHb) HAa YPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gyaca B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ posb B IO3HAHUM OKPY:KAIOLIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBneHus npupoabl (3IEMEHTHI COJEPKAHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®dusznueckne BenuUMHBI. Pa3mepHocTb. EnuHUIBI (U3NUYECKUX BETUYMH.
N3mepenne @uanyeckux Beau4MH. OTanoHbl. Pusmueckue npubopsl. llena
nenenus. [lorpemnocts n3mepenuil. [lpaBuna Oe3onacHoro Tpynaa npu padbore ¢
71a0opaTopHbIM O0OpynoBaHUEM. MexayHapoaHas cuctema enuHull. llepeBon
BHECHUCTEMHBIX eauHHI] B equHuIbI CH.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HW3Y4aloT IPUPO.Y.
EcTecTBEeHHO-HAY4YHBIM METOJl TMO3HAHUSA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HabmogaeMoro aBieHus. Onucanrue pU3NUeCKUX SBJICHUM ¢ TOMOIIBIO MOJEIEH.

Jemoncmpayuu.

MexaHnueckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

®duznueckre TpUOOPH U TPOIEAYypa MPSMBIX HW3MEPECHUN aHAJIOTOBBIM H
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OnpeneneHue UEHbI IeIEHUs IIKaJIbl U3MEPUTEILHOTO Tprbdopa.

N3mepenue pacCTOsIHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTKu.

N3mepenue BpeMeHuU.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Ted. MeTo psAaoB.

IIpoBeneHne wHcCiIEenOBaHUA IO NPOBEPKE TUIOTE3bI: JAJbHOCTH IOJETA
HIapuKa, MyIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM O0JIbIlIe BHICOTA ITyCKA.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U mMacchl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrxkeHne uactui BemiecTBa. CBsI3b CKOPOCTH JBW)KEHHMS YacCTUL[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [uddysus. BzaumopeiictBue uacrtuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEN M TBEPIBIX
(KpUCTaJNIMYECKUX) Tell. B3anMOCBSI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX



arperaTHBIX COCTOSHHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Hab6nronenue siBiieHnid, 00BSICHIIONINXCS MPUTSHKEHUEM WA OTTATKUBAaHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimeol.

Onenka muaMeTpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKCHUS.

Pa3nen 3. /IBukeHUe U B3aUMOEeMCTBHE TeJl.

Mexannueckoe gBwxkeHue. Ilytb u  nepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHe. CBOOOJHOE MaJeHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Ten. CxkopocTb. CpenHsis CKOPOCTh MPHU HEPABHOMEPHOM JIBUKCHHM.
Pacuér myTu u BpeMeHU JBUKECHUS.

['paduku 3aBucMMOCTE BEIWYMH, OMNMUCHIBAOIIMX JBMXeHUe. OOiue
MOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUsA. CIoKEeHHEe CKOpOCTeH Juisi Tel,
JBHOKYILUXCS MMapajIebHO.

SlBnenne unHepuuM. 3aKOH HMHEpUUHM. B3amMoaencTBHE TeNl Kak NpPUYMHA
M3MEHEHUSI CKOPOCTM MABMXKEHHUsSI Tein. Macca kKak Mepa HMHEPTHOCTH TeJla B
MOCTynaTeabHOM JBWXEHUU. IInoTHocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemectBa. CMecH M CIUIAaBBI
[ToBepXHOCTHAS U JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBUs Tesl. CHila ynpyroctd M 3aKOH
['yka. 3mMepeHue cuiibl ¢ MOMONIIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuaHnerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHwusl.
TpeHne CKOJIbXKEHUSI U TPEHUE IIOKOs, BS3KOE TpEeHHE. TpeHue B NpUpoAe U
TEeXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHKECHUS TeTa.

N3MepeHre cKopoCTH MPSIMOJIMHEHOTO ABUKEHHSI.

HaGmronenue siBfieHust HHEPIIUH.

Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOICCTBUU Tell.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW IMPSIMOIA.

Jlabopamopnsie padbomul u onsimel.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBHKEHHUS (IIApUKa B KUIKOCTH,
MOJIEJIH JICKTPUYECKOTO aBTOMOOUIIS ¥ TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapukKa IIo
HAKJIOHHOU IUTOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh pacTsDKeHHS  (AedhopMarivim)
NPY>KUHBI OT MIPUII0KEHHON CHUIIBL.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa COMPUKACAIOLINXCS IOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBEJIMYEHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJIEHHS ra3a OT OObEMa W TEMIEPATYpBHL.
[lepenaya naBiieHUs] TBEPABIMU TEJNAMU, KUIKOCTSIMU U TazaMmu. 3akoH [lackais.
[THeBMaTHYECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  DJIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'HapaBiandeckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJIEHUN B COBPEMEHHBIX TEXHOJOTHSAX.
Y CTpoiCcTBO BOAOIIPOBOAA.

Atmocdhepa 3emnn u atmochepHoe napieHue. [IpuuuHBI CyIIeCTBOBAaHUS
Bo3aAymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOChEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumesna. Y cJI0BUE BOBHUKHOBEHUS BBHITATKHUBAIOIICH
(apxumenoBoif) cuiibl, noarekanue. [lnaBanue ten. BozmyxomiaBanue.

Jemoncmpayuu.

3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTypPHI.

[lepenaua naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst CoCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBrienne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJla U TUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBue niaBaHus TeJl: IUIABAHME WM MOTPYXKEHUE TEJ B 3aBUCHUMOCTU OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnsie padomul u onsimel.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpYyXEHHOU B
JKUJIKOCTh YaCTH Tea.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIECH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEN Ha TEJIO B
JKUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00BhEMa MOTPYKEHHON B KUJKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIPEEIICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zgeua S. PaboTra 1 MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JiJIsi CUJI, HAPaBJICHHBIX BJOJb JTUHUU MTEPEMEIICHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [Ipasuio
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHS pbluara K OJOKY. «30J0TOe
npaBuio» mexanuku. KITJ] mpoctbix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas dHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS SHEPrUsl.
[IpeBpaiieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYrOW. 3aKOH COXPAHEHUS
Y MIPEBPALCHUS DHEPIUU B MEXaHHKE.

Hemoncmpauuu.

[Ipumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue yciioBH paBHOBECHS pblyara.

N3mepenue KII/[ HaKITIOHHOW MIIOCKOCTH.

N3yuenune npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K1/l moaBuKHOTO U HETTOJBUKHOTO OJIOKA.

OmnpeneneHue padOThl CUJIBI YIIPYTOCTU TPH MOIBEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON YHEPIHUH.

8 KUIIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIE TIOJOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. ['paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnyh MOJIy4eHUs] HCKYCCTBEHHBIX anMma3oB. OObsSCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHUE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TEIIOBOE€ pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS rasa oOT
00BEMa, TeMIepaTyphbl.

Temneparypa. CBsA3p TeMmeparypbl CO CpeIHEH KHHETUYECKOM SHEprueu
TEIJIOBOTO JIBMKEHHMSI YacTUll. TemneparypHble IIKaJbl.

Buytpennsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH OSHEpruu:
TeIIonepeaaya 17§ COBEpLICHNE padoTHI. Bunbl TEIIoNepeaaun:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyueHHe. BUbI Tersonepenayn B MpUpoae U
TexHuke. HeoOpaTUMOCTh TEIOBBIX MPOIIECCOB.

KonunuectBo Temnotel. YenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0BOE paBHOBecue. 3akoH HbhloToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBaHUE KPUCTAJUIMYECKUX BEIIECTB. Y eJbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUNEHUS  OT
aTMocepHoro paBieHus. HacbllieHHBI ¥ HEHACHIIIEHHBIM Tap. BiaxHOCThH
BO3/yXa.

OHeprus TOIIMBa. Y IeJIbHAs TEMIOTa CTOPaHUs.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBuraress.
TeruioBple JABUTATEIM MU 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEIJIOCETSIX.

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

Hemoncmpauuu.

Habmoienue OpoyHOBCKOTO IBHKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS W
KaMWUISIPHBIX SIBIICHUU.

HabiroieHue TenaoBoro paciiupeHus Te.

M3MmeHeHne naBiieHUs rasa Mpu HU3MEHEHMH OOBbEMa M HarpeBaHUU WU
OXJIQXKICHUU.

[IpaBuna nzMepeHus TeMIepaTypsl.

Bunae! Tennmonepenayu.

OxJtaXkieHue Ipyu COBEPLIEHUH PabOTBHI.

HarpeBanue npu coBepiiennn paboThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.



HaOnronenue kumneHusl.

Habnronenre nocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.

Mojenu TenIOBbIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TteMmrepatypbl IpU MOMOIIMA KUIKOCTHOIO TEpPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OnpITel MO HaAOJIOJEHUIO TEIJIOBOTO PACHIMPEHMsI Ta30B, KUJIKOCTEH W
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUs BO3yXa B OaJUIOHE IIPULA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUA BO3JyXa OT €ro o0béMa H
TEeMIEPATypPHI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUs BHYTPEHHEH DSHEpruM Tella B  Pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanne sBICHUS TEIJIOOOMEHA TMPU CMENIMBAHUU XOJIOAHOW H
ropstuer BOJIBL.

OmnpeneneHue KoJuyecTBa TEMIOThI, MTOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

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

Onpenenenue yaelbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIApEHUs.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenune yaeabHOW TETUIOTHI MIABICHUS JIbJA.

Pazgen 7. JaekTpudeckue ¥ MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. [[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKkoH Kyrona.

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTH sieKkTpuueckoro noisis. IlpuHnmn
CYNEPHO3UIIUN IEKTPUUECKUX T0JICH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA M TOJYINPOBOJAHUKH. 3aKOH
COXPAaHEHHUSI ANEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B METAJNIAX, KUJKOCTIX U razax.

Onextpudeckas nenb. Cuiia Toka. DNEKTPHUUECKOE HanpsHDKEeHUE. AMIIEpMETp
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONMPOTUBIIEHUE MPOBOJHUKA. Y IEIBHOE



CONMpOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uenu. IlocimenoBaTtenbHoe u
napajuiebHOE COeIMHEHHE NTPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma mia nonHod nenu. [IpaBuna Kupxroga. Pacd€r mpocThIX 3IEKTPUUYECKUX
nerneii. HeauaenHbie 3J1eMEHTEL.

PaGota ¥ MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jlxoyins-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTosiHHBIE ~ MarHuThl.  B3aumopaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €r0 3HAYCHHE ISl KU3HU Ha 3eMlIe.
OneiT Opcrena. MarHutHoe Tone 3JeKTpudeckoro Ttoka. OnbeiT  Amrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U OIpelelieHUue €€ HampaBJICHUs.
DNEeKTPOJBUTaTENlb MOCTOSTHHOTO TOKa. VICHONb30BaHHWE SJIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
ONEKTPOCTAHIIMM Ha BO300HOBIIAEMBIX HCTOYHHKAX SHEPIHH. JKOJOTHYECKHE
POOIEMBbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U SJIEKTPOMOOHIIH.

Hemoncmpauuu.

DJeKTpU3aLus TEJl.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B M B3aUMOACHCTBUE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.

DNeKTpocTaTHIeCcKast HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI0B.

MopenupoBaHue CHJIOBBIX JIMHUM DJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMa’KHBIX CYJITAHOB.

[TpOoBOIHUKH W TUDJICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mepenune Cuitbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HANPSKEHUS BOJIbTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.

B3anmoielicTBrE MOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3eIEHNUs IT0JI0COB MarHUTA.

MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarnuTtHoOE 1ose Toka. DJIEeKTPOMArHmT.



JlelicTBHE MarHUTHOTO MOJI1 HAa TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb MOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

OnbITel 10 HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOAHUKH H
JTURJIEKTPUKHU.

COopka u ucbITaHUE FIEKTPUUECKOH 1IETIH TOCTOSSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS Ha Pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JJIEKTPUYECKOTO COIPOTHUBIICHHMS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OmnpeneneHue y1eabHOTO CONMPOTUBIEHUS IPOBOIHUKA.

[IpoBepka TmpaBua CJIOKEHHUS HANPSDKEHUM TpPU  MOCIEI0BATEIHLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna I CWIBl TOKAa IPU IAPAJUIETBHOM COEIMHEHHUH
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeINOIHEHHUS 3aKoHa OMa 17151 TOJTHOM LIeTIH.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTHK HEMHEHHBIX 3JI€MEHTOB (JaMIIbl
HAKAJIMBAHMS WX MTOJIYITPOBOJHUKOBOIO TMO/A).

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPU UX OOBEUHEHUU U
pa3acieHUHN.

HccnenoBanue AeCTBUS DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY .

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYILIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBi€HUsS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIIKE.

N3ydenne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KonctpynpoBanue u u3ydeHue paboThl FIEKTPOABUTATENS.

N3mepenne KII/] anexTpoaBUraTtenbHOM yCTAHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUA 3JEKTPOMArHUTHOM  MHAYKIUH:
UCCIIEOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS! MHIYKIIMOHHOTO TOKA.



9 KVIACC

Pa3nen 8. Mexannueckue siBJCHHUS.

Mexanudeckoe paBuwxkeHue. MarepuanbHas Touyka. CrocoObl oOmMcaHuUs
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, anamutudeckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBH>KECHHS.

BekTopHbI€ BEIMUMHBI, ONEpALlUK C BEKTOpaMu, MPOeKuu BekTopa. Paguyc-
BEKTOpP MATEpUAIBHOW TOYKH, MEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JBWXKeHue. HepaBHOMEpHOE TMPSMOJIMHEWHOE JIBUKCHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTb TeJIA IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKEHUE. Y CKOPEHHUE
cBoOoaHorO naaenus. OnsiTel ["anumnes.

['padmueckass uHTEpHpeTaLsi YCKOPEHUsS, CKOPOCTH, MPONUIAEHHOIO MyTH U
MIEPEMEILICHHS IS IPAMOJIMHENHOTO JBUKEHHS.

JIBrKeHue Tena, OpOIEHHOTO MO/l YTIOM K TOPU30HTY.

JIBrxkeHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YIII0Bask CKOPOCTh, MEPUO]L
¥ 4acToTa OOpalleHus] IpU PaBHOMEPHOM JIBH)KEHUU O OKPY>XKHOCTH. CKOPOCTh U
YCKOPEHHUE IPU JBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunsl. PaBHOAEHCTBYOIIAs cua.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CynepIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHJIa
TpEeHUs [TOKOs1, pyrue Bubl TpeHus. KoadduuneHnt tpenus.

JIBM>KEHME TEN MO OKPYKHOCTH IO IEVCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnm m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIC
anmapatbl, CyJa Ha TMOJBOJHBIX KpBUIbSIX, AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOUIISX. [[BrKeHHe 1moe31a Ha MarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUs. [[BM)KEHWE TEN BOKPYT
IpaBUTAIIMOHHOTO IeHTpa (B ToM uwMcie 1miaHer Bokpyr Comuua). IlepBas
KOCMHMYECKAsi CKOPOCThb. HEBECOMOCTD M MEPETPy3KHU.

PaBHOBecue matepuanbHOl TOukU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LleHTp TskecTw.

Nmnynec Ttena. M3meHenune wumnyinbca. KMvnoynse cuibl. Yrpyroe u
HEYIIPYyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
Tperust. CBs3b dHEpruu u padbothl. [loTeHnanbHast SHEPTHs Tena, MOJHATOro Hajl
MOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cKaTtou npyxkuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS U COXPAHEHUS
MEXaHWYECKOU JHEPTUH.



Jemoncmpayuu.

HaOnroienre MeXaHU4YeCKOTO JBMXKCHHUSI Tella OTHOCUTEIIBHO Pa3HBbIX Tel
OTCUETA.

CpaBHeHHE MyTeM M TPacKTOPUM JBWKEHHS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIFHO Pa3HBIX TEJI OTCYETA.

N3MepeHre CKOpoCTU U YCKOPEHHUS NPSIMOJIMHEIHOTO JIBUKECHMUS.

HccnenoBanrie Npu3HaKoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaOGmronenune aBrKeHUs Teia Mo OKPYKHOCTH.

Halmronenne MeXaHMYECKUX SIBJICHUN, MPOUCXOASIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

HaOnronenue paBHOBeCHs TeJl, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKIACHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTbh YCKOPEHUS T€JIa OT €r0 MACChI U IEUCTBYIOIIEH Ha HETO CUJIBL.

HaOmnronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEJL.

N3MeHeHue Beca Tela Mpu YCKOPEHHOM JBUKECHUHU.

[lepenaya uMIryabca Ipy B3auMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHne UMITyJIbCa pU a0COJIFOTHO HEYNIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITYJIbCA IPH YIIPYTOM B3aWMOJICHCTBUU.

Halnronenune peakTUBHOTO JBUKECHUS.

CoxpaHeHHe dHEPTUH MPU CBOOOTHOM TaICHHH.

CoxpaHeHure PHEepruu Ipu ABUKEHHUH Tella MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa W JalbHEMIIEro paBHOMEPHOIO
JIBYDKCHUS IIApUKA WIIN TEJICKKH.

Onpenenenne CpeaHEH CKOPOCTH CKOJIBKECHHSI OpycKa WM JIBHDKCHHS
[IapyKa Mo HaKJIOHHOW ITOCKOCTH.

OnpenienieHue YCKOpPEHHUs Tejda MpU PABHOYCKOPEHHOM JBIKEHHHU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JIBMOKCHUHN O3 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOM
CKOPOCTH IyTH OTHOCATCS KaK Psijl HEYETHBIX YUCENI, TO BpeMEHA OIMHAKOBBHI.

HccnenoBanue ABUKEHUS Tejla, OPOIIEHHOTO MOJ1 YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTU  CUJIBI  TPEHHSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

OmnpeneneHue KECTKOCTH MPY>KUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIONICH B MPYKUHE, OT
cTernieHu aepopMaIiiy Mpy>KUHEI.

Omnpenenenue pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YNPYTOCTH TMpU  MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Pa3nen 9. Mexann4yeckue KoJie0aHusI M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxennnie konedanus. Pesonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpaimienue sHepruu Ipu
KO0JIEOATEIILHOM JIBUKEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpQepeHius u qudpakius. JJmHa BOJTHBI U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3ByK. Pacnpoctpanenue um oTpak€HHE 3BYyKa. ['pOMKOCTH 3ByKa M BBICOTA
toHa. Pe3zonanc B akyctuke. WMudpasByk u ynbTpa3Byk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHUSIX.

Hemoncmpauuu.

HaOnronenne koseOaHMii Tel mOJa JNEUCTBHEM CHIBI TSKECTU W CHJIBI
YIPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaOmroieHre BeIHYKICHHBIX KOJICOaHUM U pe30HaHCa.

PacnipocTpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJICIIH).

HabGmronenne nntepdepeHun u 1uppakiiuv BOJIH Ha TOBEPXHOCTH BOIBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie pabomel u onvimel.

OrnpeneneHue 4acTOThl U NMEepUojia KojaeOaHui MaTeMaTHYECKOTr0 MasTHHUKA.

Omnpenenenne 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHUM Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOaHUH MPY>KMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuofa KoieOaHuil rpysa, MOJBEIIEHHOTO K
JIEHTE, OT MacChl Tpy3a.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.



Paznea 10. D1eKTPOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJIEKTPOMAarHuTHble  BOJHBL.  CBOICTBa
AIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBSA3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
cBeTa: MHTephepeHIns U AUPPAKIIHSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurtepdepenius u nudpaxius cBera.

Jlabopamopuwie pabomul u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeeHre OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pa3zgea 11. CBeroBbIe sIBJICHHS.

JlyueBas MoJzenb CcBe€Ta W TEeOMETpUYecKas oNnTuka. VCTOUYHHMKHM CBeTa.
[IpsmonuueliHOEe pacnpocTpaneHue cBeta. 3atMeHus ComHna u o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
M300pakeHnit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akOH mpesnomiieHud cBeta. [loHoe oTpaxkeHue cBeTa.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/IAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xonx nyuerr B JuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOM JHH30M. OnTuyeckas cucrema
¢doToanmapara, MHKpPOCKONAa M Teneckona. [ma3, Kak ONTHYECKas cucTeMa.
bru3opykocTh U 1aIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombeitel HbetoTona. CrokeHwue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[TpssMosMHEHOE PaCIPOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tomyyenune n300paxxeHu# B IIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop ayuei B coOMparoleu JIMH3e.

XO0J Iy4Yer B pacCenBaIOIIEH JIMH3E.

[Tomydenue n300pakxeHUii ¢ TOMOIIBIO JIUH3.

[Tpunuun aeiictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Monens riasa.



Pa3noxenue 6e0oro cBera B CIEKTP.

[Tomyuyenue O6emoro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH yIVIa OTPaXEHUSI CBETOBOIO Jydya OT yIJIa
MaJICHUS.

N3yueHue CBOMCTB N300PaKEHUSI B INIOCKOM 3€pKalle.

HccenenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIIEHUS OT yTJIa MaJeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Toy4yenune n300paxeHuit ¢ TOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenre (pOKyCHOrOo pacCTOSIHUS M ONTHYECKOW CHJIbI cOOMparoleit
JIMH3BI.

OnBITHI IO Pa3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATHIO LIBETa MPEIMETOB NpU HX HAOIIOACHUM Yepes3
I[BETOBBIE (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmneiTel Pe3epdpopna v minanerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue v MOrIoEeHne cBeTa aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznyuyeHusi. CTpoeHue aTOMHOTO
anpa. HyxioHHas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnaga atomHbix siaep. JeicTBue paauoakTUBHBIX
U3JTy4EHHUI Ha )KUBbIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0OBOTO M MACCOBOIO YHCEIL
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenust suaep. Mcrounukum sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJIOTMYECKHE MPOOJIEMbl SAEPHON SHEPTETUKH.

Jemoncmpayuu.

CrieKTpbl U3ITy4YEHHSI U TTOTJIOLICHUS.

CrHeKTpbl pa3IMYHbIX Fa30B.

CnekTp Boaopoa.

HabGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUIUX U3ITYUYEHUH.

Peructpauus uznydeHus NpupoOIHbIX MUHEPAJIOB U MPOITYKTOB.

Jlabopamopnsie pabomel u onvimel.

Habnrogenue CrionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

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

W3mepenne paanoakTUBHOTO (oOHA.

IToBTOPUTEIBLHO-00001HAKOIIHIT MOAYJIb.



[ToBTOpUTENBEHO-0000IAOMINIA MOYJIb MIPEAHA3HAYEH JJI1 CUCTEMAaTU3alnun
u  0000mEeHWS TPEIMETHOTO  COACPKAHWSA ©  OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pU3MKK yriayOnEHHOTO YpOBHS, a
TaKKe JJIs1 HOJArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 10 (PU3HUKE.

B mpouecce wu3yueHus MAAHHOTO MOIYJ PEAIU3YIOTCA U IOJIy4aroT
JanbHeWIee pa3BUTHE Y4eOHBbIE JEHCTBHUS, OOECHEeUMBaIONIIME JOCTHKCHHE
OpEeIMETHBIX M METalpeAMETHBIX pe3ylbTaToB O0yueHus, (OpMUPOBaAHKE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUIM Ha OCHOBE
IPUMEHEHUs (U3NYECKUX 3HAHUN, MCCIIEN0BATEIbCKUE NEUCTBUS (BBIIBUKEHHE
TUIIOTE3, ITOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAIN3 JAHHBIX U
MOJTy4YE€HHUE BBIBOJIOB).

[IpeanoututenbHO (OPMOI  OCBOEHHS MOAYJIA ABISETCS MPAKTHKYM,
IporpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PpasIMuHbIM pasjiellaM U TeMaMm Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeIioB;

BBIIIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYasi pabOTHI U OMBITHI U3
NEepevyHel K pasfenaMm Kypca) B YCIOBUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000OCHOBAaHHUSI METOJa U3MEPEHUS BEJTUUMH,
COOPKH 3KCIIEPUMEHTAILHON YCTaHOBKHU;

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

pa®oTy HaJ rPyNIOBBIMU WM UHIUBUIYaIbHBIMU IPOEKTaMHU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (PU3UMKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3a/laHds Pa3HOrO YpPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBINOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYaIOLINXCS
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yuyenue (UMK Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzyuenus Gu3NKUA Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHMs
y oOyyatomierocs OyayT copMUpOBaHBI CIIEIYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e I)nampuomuueckozo 6ocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyxo08HO-HPABCHEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY Y4YacCTHUIO B OOCYX JACHUU OOIIECTBEHHO 3HAYMMBIX
U 3THUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
YYE€HOTO;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUATHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAyuyHO20 NOZHAHUA:

OCO3HAHHUE IICHHOCTH (PU3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
MMO3HAHHUSI MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTUHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPBI,

OpUEHTAaIUsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAY4YHOM JTHOO03HATEIBHOCTH, HWHTEpEca K HCCIIEI0BATeIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06ba u IMOYUOHAILHO20 O1AZONOSIYUUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWiI 0O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro 4YeiaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE yYacTHE B pPEIICHUM MPaKTHUUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIUAaIbHOM
HaIpaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUI;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpHEHTAIlM Ha TMPUMEHEHHE (U3MUECKUX 3HAHWUW JUIsl PelIeHWs 3aaad B
0o0JacTH OKpy’Karomieil cpeipl, IUIAHUPOBAHUSA TMOCTYNKOB M OIICHKA UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

OCO3HaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K UBMEHANOUWUMCA YCIOBUAM COUUANBHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUHM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHX;

MOBBLIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4epe3  MPaKTHYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHUM, YMEHHH (HOPMYyIHpPOBATH
UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE JAe(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JIacTU
bu3uKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTpEMJICHHE aHAJTM3UPOBATh U BBISBIISATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS HAa OKPYXKAKOIIYI Cpexdy,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEHHS MpOrpamMMbl MO (PU3UKE HAa YPOBHE OCHOBHOTO
oOmiero oopazoBanus y o0ydaronierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEeIbHbIC YHUBEPCATbHBIC YUCOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHble  y4eOHble  JCWUCTBUSA,  PETYJISATHBHbBIC
yHHUBEpCaJbHbIE yueOHbIE TEHCTBHUS.

IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
ba3oBble ornueckue aeficTBUA:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(sBNIEHMUI ), KJITaCCU(PULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS] B pacCMaTpPUBAEMBIX (haKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBIICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3UICCKUX
SBJICHMM M TIPOIIECCOB, JI€NIaTh BBIBOJbBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCo0 pemieHus yueOHou (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIET0 C
y4ETOM CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUN HHCTPYMEHT TO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIM
bu3NYeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OILICHMBATh Ha MIPUMEHUMOCTH M JJOCTOBEPHOCTH UH(POPMAIIHIO, TTOTYICHHYIO
B XOJI€ UCCJIEOBAHMS WU HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYyIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIETOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIIOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh PA3JIUYHBIE METOMblI, HHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE H
oTOope UH(POPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yueOHOH (hrU3NIeCcKOi
3a/1aui;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OpPMALIHIO
Pa3JIMUHBIX BUJOB U (DOPM TIPEACTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMAIMKM TIO KPUTEPHSIM, TMPEIJIOKECHHBIM
yUHUTENIeM UH CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO;

CaMOCTOSITEILHO  BBIOMpaTh  ONTUMalbHYIO  (QOpMy  MpEICTaBICHUS
uHpoOpMallMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4dl HECJIOKHBIMH CXEMaMHu,
JyarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC J1eHCTBHUS:

B XOJ€ OOCYyXJeHus ydeOHOro maTepuasna, pe3yJbTaToOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3a/JaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbl U
BBICKA3bIBaTh UJEH, HAIEJICHHbIE Ha pelIeHHe 3aJaud W MOJAJep)KaHue
0J1aroxeaTeIbHOCTH OOIICHUS,

COIIOCTABJIATh CBOM CYXJIEHHUS C CYKICHUSIMH JIPYTUX yYaCTHUKOB JAMAJIOra,
OoOHapyXUBaTh Pa3IM4MUe U CXOACTBO MO3UIIMIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEeIOBAHUS, IPOCKTA);

MOHMMATh U HCIOJIB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodIembl;

NPUHUMATDH LEJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: pACHpeNeNsiTh pOoJid, OO0CYXIaThb MPOLECChl U Pe3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPABICHUIO M KOOPIUHHPYS CBOM MACWUCTBUS C JAPYTUMH UJICHAMU
KOMaH/1bl;

OILICHMBATh Ka4yeCTBO CBOEr0 BKJIaJa B OOMMN MTPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHMBepPCAJbHbIE YueOHbIE 1eiCTBUSA
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHIX, TPEOYIONTUX IS
pereHus: GU3NIEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHATHEC PEIICHUSI B TPYMIIC, IPUHSATHAC PEIICHUH TPYIIITON );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pENICHUS (PU3MUECKOW 3a7avyd WU
IJIaH HCCIEOBaHUS C YYETOM HUMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYaIluy U TIpejiarath IiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKCHHS])  PE3yJIbTaToOB
NeSATeTLHOCTH, TaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBITIOJIHCHHS
(GU3UYECKOr0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro Yes0oBeKa B XOJE CIopa WIH JTUCKYCCUM Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPECHHS U JIOTHKY JPYTOTO.

MIPU3HABaTh CBOE MIPABO HA OIMOKY MPH PEIICHUH (PU3UUICCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYTOro.

ITPEAMETHBIE PE3YJIBTATDBI

K xoniy o0y4eHus ¢ 7 kiacce npeaMeTHbIE pe3yIbTaThl HA YIITyOJICHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



WCITOJIB30BATh MOHATHUS: (PU3NYECKUE M XUMHUYCCKHUE SBIICHUS, HAOJIIOICHHUE,
DKCIIEPUMEHT, MOJIeb, THUIOTE3a, CIAWHHIBI (U3NYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUA BellecTBa (TBEPAOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTOpHsi, PaBHOJCHCTBYIOWAs cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

YBEPEHHO pa3nu4arh sBieHus (Auddy3us, TEIIOBOE IBMIKEHUE YACTHIL
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEP/BIX TEJl C 3aKPETIEHHON OChIO BpallleHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Tra3amH, aTMoc(epHoe
JIaBJICHKE; TIJIaBaHKE TEJI, IPEBPAILCHHUS] MEXaHUYECKOW SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIMBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
busnUecKoe SBICHHUE,

pacro3HaBaTh  TPOSBICHHE  M3YYECHHBIX  (U3MUECKUX  SIBJICHUH B
OKpY’KaroleM Mupe (B TOM 4Yucie (PU3nuecKkue SIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKECHHS C PA3JIMYHBIMHU CKOPOCTSIMH B JKMBOW M HEXHUBOW MPUPOJIE, NCUCTBUE
CUJI TSIKECTHU, TPEHUS, YIPYTOCTH B MPUPOJAE U TEXHUKE, BIUSIHUE aTMOC(EpHOTO
JIABJICHUSI Ha >KUBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
ATOM TIEPEBOJIUTH MPAKTHUUECKYIO 3a/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeNl W (DU3UUYECKHUE SIBJICHUS, UCIOJb3Ys
dbu3nyeckrue BeIWYWHBI (Macca, O0BEM, INIOTHOCTH BEIIECTBA, BpPEMS, ITyTh,
CpemHsisi CKOpOCTb, CUJia YHPYrOCTH, CWJIa TSDKECTH, BEC Tela, CUJla TPEHUs,
JaBJieHUuEe TBEPIOTO Teia, JaBJICHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIONIAS CHUIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJbI, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KUHETHUECKasl ¥ TIOTCHI[MAIbHAs DHEPTHs), IPU
OMMMCAHWH TPABUJILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIh3YEMbIX BEIIMYUH,
uX O0OO3HAUCHUS W EIUHUIEI (U3UYECKUX BEIUYUH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIONINE JaHHYIO (PU3UYECKYIO BEJTUYUHY C IPYTUMHU BEIUYUHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu30BaTh CBOMCTBAa Te, (PU3MYECKHE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUjia CI0KEHUs1 Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
MPaBUJIO» MEXAHWKU, 3aKOH COXpaHEHUsS MEXaHMYECKOW HSHEpPruu, NpU STOM
JlaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SIBJICHUH, TPUMEHATh (PU3UICCKUE MOACIHU JIJIs1 OOBSICHEHUS
(bU3UYECKUX MPOIIECCOB U PEIICHUS YUSOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBJICHHSI, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE€ CHUTyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 337aud, B TOM YHCIE TPEOYIOIIME YHCIEHHOTO OLIEHUBAHUS
XapaKTEePHBIX 3HAYCHUNA (PU3MUECKUX BEIMYWH, IPU 3TOM BBHIOMPATH aICKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MIPUYHMHHO-CJICICTBEHHBIC CBS3M M BHICTPAWBATh
JIOTUYECKYIO IIEMOYKY PpACCYX ACHUH C OMopod Ha U3y4YEHHBbIE CBOMCTBa
bu3nUecKux sIBICHUM, PU3nyecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

pemaTh pacu€THbie 3a1aun (B 2—3 JMeHCTBUS) MO M3ydaeMbIM TeMaM Kypca
(bu3uKyY, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HopMyJI, CBA3BIBAIONTUX (PU3HUCCKHE BEIMYHMHBI, 3alMMCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIIEHUE 3a/Jaud, BBIABIATH HEJOCTAIONIME WJIM H30BITOYHBIC
JaHHBIE, OOOCHOBBIBaTH BBHIOOp METOJA peHIeHUs 3ajJaud, MWCIOIb30BaTh
CIIPaBOYHBIC JaHHBIC, TPOBOJUTH MAaTEMAaTHUYECKHE MPEeOOpa3OBaHUSA U PACUETHI,
OIICHWBATh PCATHCTHYHOCTH IOJYYCHHOTO 3HAYCHUS (PU3NYSCKON BEITUYUHBI H
OTIPENEIATh PA3MEPHOCTh (PU3NYECKON BEIMYHMHBI, MMOJTYYEHHOW TPHU pEIICHUN
3a/1a4u;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh TPH  TTOMOIIU
GU3MYEeCKUX METOJIOB, M TpeajiaraTh OPUEHTHPOBOYHBIM CIOCOO pEIICHUs, B
ONMCAaHWU  WCCICIOBAHMs  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(TUmoTe3y), UHTEPIPETUPOBATH MOTYUYEHHBIN pPe3yIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3MIECKUX
CBOMCTB Tenl (nuddy3us, TEIMIOBOE PACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MCHEHHUE CKOPOCTH TIPH B3aMMOJICHCTBUM TEJ, TIepeiada JaBICHHS KUIKOCTHIO
U Ta30M, MPOSBICHUE IEHCTBUS aTMOC(HEPHOTO IaBICHUS, IEHCTBHE TMPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATH MPEANOIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3ylibTaTax HaOJI0IEHUH, CAMOCTOATEIHFHO COOUPaTh YCTAHOBKY K3 U30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYIUPOBATH BHIBOJIBI,

MPOBOJUTH TPSMBIE W KOCBEHHBIE W3MEPCHHS (U3NYSCKUX BEIMYUH
(paccTosiHUE, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Tena, Chila, TeMIeparypa,
MJIOTHOCTh JKUJKOCTH W TBEPAOTO Tella, CWJAa TPEHHUS CKOJBXKCHHUsS, IaBICHHUE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, JEUCTBYIOMIAs Ha TMOTPYXEHHOE B KHUIKOCTh
Teno, KOAI(PPUIMEHT TOJIE3HOTO  JEUCTBUS  MHPOCTBHIX  MEXaHU3MOB) C
UCIIOJIb30BAHUEM aAHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METO/Ma M3MepeHus, (PUKCHpPOBaATh MOKa3aHUS MPUOOPOB, HAXOIUTH 3HAYCHHUE
U3MEPSIEMON BEIMYUHBI C TIOMOIIBIO YCPEIHEHUS PE3yIbTaTOB CEPUU U3MEPEHUN U
OIICHUBATh TIOTPEIIHOCTh U3MEPEHHUIA,



IIPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTATIbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEN
¢uznyecKuX BEMUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYILIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJIEHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW TE€A M HE3aBHUCHUMOCTH CHUJIbI
TPEHHUsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YNPYTrOCTU OT YJJIMHEHHUS
NPYXHUHBI, BBITAJKUBAIONMIEH CHJIBI OT 00BbEMa MOTPYXKEHHON 4YacTU Tela U OT
IUIOTHOCTU KHUJAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Telja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHI IJIaBaHUS TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneMm (GOpMyJIMpOBaTh 3afadyy W TUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HWHCTPYKIUH,
IPECTaBISITh MOTYYCHHBIE 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJC TAOJIUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JedaTh BBIBOJABI [0 pe3yJbTaTaM
UCCIIEIOBAHMS;

coON0aTh IMpaBWiIa TEXHUKM O€30MacHoro Tpyna mpu pabdore cC
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCylbl, OapoMeTp, phblyar,
NOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBEI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM HAa MX ONUcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETpP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl U CXEMaTUYHBIE PHUCYHKH H3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, H3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TPOLECCOB IpHU
pelieHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MYECKUX 3HAHWW B TOBCEIHEBHOW JKM3HM IJISI OOECTICUCHUs
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsl 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKarolIen Cpeie;

OCYUIECTBJISATH OTOOP UCTOUHUKOB UH(MOpMAIMKU (PU3UUECKOTO COEPKAHUS B
WHuTepHeTe, caMOCTOSTENBHO (HOPMYIHMpYysl TOMCKOBBIM 3alpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M MyTEM CpPAaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBLIEIATH
uHpOpMaIMIO, KOTOpas  SBJISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIONb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIpPaBOYHBbIE MaTEpUaibl, PeCypChl CETH
WuTepuer, BnaneTs npuéMaMu KOHCIEKTUPOBAaHUSA TEKCTa, MpPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBbIE KpaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaMU (U3UYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB HIIM YYEOHBIX
UCCIICOBAHNM, MPHU STOM TPaMOTHO HCHOJIb30BaTh HM3YYEHHBIM NOHATUWHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHE NTPE3CHTAIINECH;

OpU BBIIOJHEHUH YYEOHBIX IPOEKTOB U UCCIENOBAaHMM pacHpeiesiaTh
00s3aHHOCTH B TPYyMIE€ B COOTBETCTBUM C MOCTABJICHHBIMU 3a/ladyaMU, CJIEIUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJ€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
JEATEIbHOCTh TPYIIBI, BBICTPAWBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
YUHUTBIBASI MHEHUE OKPYXKAIOIIUX.

K koHly oOydeHus ¢ 8 knacce npenMETHbIE Pe3yJbTaTbl Ha YriayOJEeHHOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00yYarOIIMXCS YMEHU:

UCITIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBU)KECHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUSA BEIIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIe Tena, HACBIIIEHHbIA W HEHACBHIIICHHBIA Map, CHOCOObl M3MEHEHHS
BHYTPEHHEW DSHEPIrUM, OJJEMEHTAPHBIA DJJIEKTPUYECKUN 3apsl, IPOBOJHUKH,
NOJIyIIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHU ITOCTOSTHHOTO TOKA, AIEKTPUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMa) U CHUMBOJIMYECKUU SA3BIK (PU3MKHU TNPU
pELICHUH YYEOHBIX U MPAKTUUYECKUX 3a/a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEIJIOBOE paclIMpEeHHe (C)KaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBaHUE, KalWUIPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAIUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Terionepeaayu (TerIonpOBOIHOCTb, KOHBEKIIMS, U3TyUYEHUE), TEIUIOBbIE MTOTEPH,
ANEKTpU3aLUs TEJ, B3aUMOJCHCTBUE 3aps/iOB, JCHCTBUS DJEKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IIPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHHE;

pacno3HaBaThb ~ NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpyXkatomeM wmupe (B TOM 4ucie (U3HYECKUE SIBICHHUS B MPUPOJIE:
NOBEPXHOCTHBIE W KallWUISIPHBIE SIBJICHHUS B MPUPOJE, KPUCTAIBI B IMPHUPOJE,
uznyuyenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBIICHUS B aTMocdepe, SIEKTPUUYECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Aperd MoI0COB, POJIb MArHUTHOTO
noyist JUIsl KU3HM Ha 3emiie, MOJSIPHOE CHUSHUE), MpPU OSTOM IEpPEBOJUTH



MPAaKTUYECKYI0 3a7adyy B Yy4eOHYI0, BBIACISITh CYIIECTBEHHBIE CBOICTBA
(mpu3Haky) HU3HUECKUX SIBICHMUIA;

OMKCHIBATh M3YUYCHHBIE CBOWCTBA T W (HU3UYECKUE SIBICHUS, UCIOJB3YSI
dbu3nueckue BEIUYMHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEIJIOEMKOCTh BEIECTBA, YJEJbHAs TEIIOTa
IUIaBJICHUS, YJElbHAas TEIUIOTa MapooOpa3oBaHMs, yJelbHAas TEIUIOTAa CrOpaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO NCUCTBHS TETIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQKHOCTh BO3/yXa, DJEKTPUYECKHM 3apsi, CUJla TOKa, DJIJIEKTPUUYECKOe
HaIpsHKEHUE, COMpOTHBICHUE NpoBojHUKa, DJ[C B 1enmM MNOCTOSHHOTO TOKa,
ANIEKTPUUECKOE YJACIbHOE COMPOTUBJICHUE BEIIECTBA, pabdoTa W MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), MIPU OMKUCAHUY MPABUIILHO TPAKTOBATh (PU3NUECKUN CMBICI
UCIIOJB3YEMbIX BEJMYUH, UX OO0O3HAYEHUS U €AUHULIBI (U3UYECKUX BEIUYMH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEITUYMHAMU, CTPOUTH IpadUKu U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3UYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3YSI OCHOBHBIC MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEILECTBA, YPaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsina, 3akoH KylloHa, NpUHLMN CYNEpPNO3UIUU 3JIEKTPUUECKUX MOJICH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma 715 MOTHOM 1€, 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpAaHEHMs] DHEPrUM, MPU ITOM pasziuyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, IIPOIIECCOB, SBICHUN, MPUMEHATh (PU3UUIECKUE MOJICIIN I O0BSICHCHUS
(U3MYECKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;

OOBSICHATH (PU3MUECKHUE SIBJICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHBIC 3a7]aud, B TOM WYHCIE TPEOYIOMIMEe YHCICHHOTO OIICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, IIPU ATOM BBIOMpATH a/ICKBaTHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO ILIEMOYKY PACCYKIEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3nYecKuX SIBICHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3ydaeMbIM TeMaM Kypca (PU3HMKHU, BHIOMpasi aeKBaTHYIO (U3UYECKYIO MOJIEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBA3BIBAIOIIUX (PU3UYECKHE BEIUYMHBI,
3alUChIBAaTh KPAaTKOE YCIOBHE M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISBISATH
HEJIOCTAOIINE WM W30BITOYHBIE TAHHBIE, 0OOCHOBHIBATH BHIOOP METOA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOJAbl aHAJINU3a
pa3MepHOCTEH, HUCIONb30BaTh TpaduuecKre METOAbl PElICHUs 3a]ay, MPOBOJAUTD



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U Pacu€Thl, OICHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEACNATh Pa3MEPHOCTh
bu3nyecKoil BETUYHHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONKMCAaHUU  UCCIEOOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumotesy), MHTEPIPETUPOBATH OTYUYEHHBINA PEe3yIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUYECKUX
CBOMCTB TeJ (KamWJUISpHbBIE SIBJICHUS, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa W TeMmepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMS (HArpeBaHus) MpH
U3TyYeHUH OT I[BeTa M3JIydJaromiel (MOTIOMIA0IE) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsT BOJBI OT TEMIIEpaTyphl JKUIKOCTH U IUIOMAAM €€ MOBEPXHOCTH,
AIIEKTpU3aLUs TeJl U B3aMMOJCHCTBUE AIIEKTPUUYECKUX 3aps/ioB, B3aUMOJIEHUCTBUE
IOCTOSTHHBIX MarHUTOB, BU3YyaJU3alliusi MArHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO TIOJIA Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOABUTATENS TOCTOSTHHOTO TOKa): (hOPMYyIHpPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (rumoredy) O  BO3MOXHBIX — pe3yibTaTax  HAOJIOJEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 M30BITOYHOTO Habopa 00OpyaOBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

IPOBOJANTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHUH
(TemriepaTypa, OTHOCHUTENbHAs BIAXKHOCTH BO3JyXa, CHJa TOKa, HaIpsDKEHUE,
yAenbHas TEIUIOEMKOCTh BEIECTBA, COMNPOTHBIICHHWE IPOBOJHUKA, paboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LIHU(PPOBBIX
pubOpoB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MEpeHus, (GUKCHUPOBATH IMOKAa3aHUS
npuOOpOB, HAXOAUTH 3HAUYCHUE U3MEPSEMON BEIMYUHBI C MTOMOIIBI0 YCPETHEHUS
PE3YyJIbTATOB CEPUM U3MEPEHHI U OLIEHUBATH ITOTPEITHOCTh U3MEPEHUM;

IPOBOANUTH IKCIIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT €ro oO0béMa M HarpeBaHUs WU
OXJTKICHMSI, UCCIICIOBAHUE SIBJICHUS TEIUI000MEeHa TP CMEITMBAaHUH XOJIOTHOMN U
ropsdeld BOABI, 3aBUCUMOCTH COIMPOTUBJICHHS TPOBOJHWUKA OT €ro JJIUHBI,
IUTOMIAIA  TOMEPEYHOTO CEYCeHHS ¢ yAETHHOTO COMPOTHBICHUS BEIIECTBA
IPOBOJIHMKA, CUJIBI TOKA, MPOTEKAIOIIETO0 Yepe3 MPOBOJHUK, OT HAIpPSDKEHUS Ha
IPOBOJIHUKE, MCCIIEOBAHUE IOCIIEI0BATEIbHOTO U TMapaJlIeIbHOIO COEIMHEHUN
MIPOBOJHHUKOB): COBMECTHO C Yy4HTeleM (QOpMyIupoBaTh 3aJadyy W THUIOTE3Y
UCCJIEIOBAHUS, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPECTaBISTh MMOJTYYSHHbIE 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BUJAE TAOJIHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yibTaraM
UCCJIeI0BAHNUS,



coOmoaTh mpaBuia 0e30macHOro Tpyda mpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTEPU30BaTh MPUHUMUIIBI IEUCTBUS U3YUEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETYMK DJIEKTPUUECKOW 3HEPIUH, AJIEKTPOOCBETUTEIbHBIE PHOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpHOOpbl  (IPUMEpPBI), MPEJOXPAHUTENH U HX
NpUMEHEHUEe B OBITY U TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHUTOB, AJIEKTPOJBUTATENh MOCTOSIHHOTO TOKA), MCIOJIb3Ysl 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SABJICHUN, HEOOXOAUMbIe (PU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOWCTBA U  HU3MEPUTENIbHbBIE
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUJIKOCTHBIM TEpMOMETP,
TEPMOC,  IICUXPOMETpP, THUIPOMETP, JBUrareilb BHYTPEHHETO  CrOpaHus,
ANEKTPOCKOI,  PEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lenel ¢
NOCJIEIOBATEIbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCJIOBHBIE 0003HAUYEHMS AJIEMEHTOB IEKTPUUECKHUX LIENEH, UCIOJIb30BaTh CXEMbI
U CXEMAaTUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOWMCTB, M3MEPHUTEIbHBIX
npuOOpPOB M TEXHOJIOTWYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-NPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui oOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMHU W TEXHHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXaroUIen Cpeie;

OCYUIECTBJIATh MOUCK MH(pOopManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENILHO (POPMYJIHpYysl TOUCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HaHUW M CpaBHEHUS JOMOJHUTENIbHBIX HCTOYHHMKOB BBIACNATH HHGOpPMAIUIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUNBON I MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOTHEHUU YYEOHBIX 33JaHUN HAyYHO-NOMYJISAPHYIO
JUTEPATYPy (PU3NYECKOTrO CoAeprKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WuTepHer, BnaneTe npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MIpeoOpa3oBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3ZaBaTh COOCTBEHHbIE NHUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIECHMS,
00001112 nHMOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOrO COEpkKaHUs, B
TOM  4YHclie MyOJUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  WiIH
UCCJIEI0OBATENBCKON AEATEIBHOCTH, ITPH 3TOM I'PAMOTHO MCHOJb30BATh U3yUYEHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXIATh  BBICTYIUICHUE
MPE3CHTALIUEN;



IIPY BBITIOJTHCHUH yY9E€OHBIX TMPOEKTOB W HMCCIICTOBAHUN (PU3MUECKHUX TPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABICHHBIMU
3a/layaMu, CJICAWTHh 3a BBITOJIHCHHEM IUTaHA JCUCTBUI U KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaI B JACITEILHOCTh TPYIIIHI,
BBICTpAaWBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIUKTHI.

K koHiy oOydeHuss ¢ 9 knacce npelIMETHbIE Pe3yJbTaThl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

UCITI0JIb30BaTh MOHATHUSA (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHHUYECKOTO
JBUKEHHUS, HEBECOMOCTh U MEPErpy3KH, LUEHTP TSHKECTH, MEXaHUYECKHE BOJIHBI,
3BYK, MH(Pa3ByK MU YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTIEHOBCKOE
U3ITy4YEeHHE, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWsl M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITy4YEeHHs], U30TOIbI, SAEpHAas U TEPMOSAEPHAs. SHEPreTHKa) U CUMBOJIMYECKUI
A3bIK (PU3UKYU TIPU PEIICHUU YUEOHBIX U MPAKTUUECKUX 3a]1ay4;

YBEPEHHO  pa3iuyarh  sBIEHUS (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSMOJIMHEWHOE JBUJKEHUE, PaBHOYCKOPEHHOE IIPSMOJIMHEWHOE JBHUYKEHUE,
CBOOOJHOE TMAaJIeHHE TeJ, JABWKEHHE MO OKPY>KHOCTH, B3aMMOJICHCTBHE T,
paBHOBECHE MAaTepUAIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
KoJjebarenbHOe JABWKEHHE (TapMOHHMYECKHE, 3aTyXalollhe, BBIHYXICHHbBIC
Kojie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTpaHEHUE M OTpaKEHUE
3ByKa, uHTepdepeHIus U qudpakius BOIH), IPSIMOJIMHEHHOE pacpoCTpaHEHUE,
OTPAXEHUE M TPEIOMJICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA,
pasnokeHne Oejoro cBeTa B CHEKTP W CJIOXKEHUE CIEKTPaJbHBIX LBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO0  CIEKTpa
W3JIyYEHHUs) 1O OMUCAHUIO HMX XapPaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpY>XaroleM MUpe (B TOM yucie (U3NYECKUe SBICHHS B MPUPOJE: NPHIUBBI U
OTJIUBBI, ABUXKEHUE TuiaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE JIBHXKECHUE JKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(QHUOJIETOBOTO U PEHTTEHOBCKOTO M3IyYEHHI,
€CTECTBEHHBII pagMOaKTUBHBIA ()OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTUBHOE
U3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB JIEUCTBUE PAJMOAKTUBHBIX H3JIyYEHUW Ha
OpPraHH3M 4YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHK) (U3HUECKUX SIBICHHM;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
bu3ndeckue BENWYMHBI (CpeAHSIE W MTHOBEHHAas CKOPOCTh Tella TIpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENICHUE NPU PaBHOYCKOPEHHOM
OPSMOJIMHEWHOM  JIBIDKEHHH,  YIJOBass  CKOPOCTb,  LIEHTPOCTPEMHUTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHEe CBOOOIHOTO
naJIcHUs, BEC TeJla, LEHTP TSKECTH TBEPJAOTO TeJa, UMITYJIbC TEJla, UMITYJIbC CUJIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi paboTa U MOIIHOCTh, IOTEHIMAIbHASI SJHEPTHS TeNa,
MOJIHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHIUAIbHAS SHEPT U CKATOM NPy KUHBL,
KMHETHYECKasi JHEpPrus, IOJIHAs MEXaHW4YecKas SHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHAa, CKOPOCTb CBETa, IOKa3aTelb IPEOMJICHUS
Cpelpl), TMpH ONHCAHWU TPABUIBHO TPAKTOBAaTh  (PU3MUECKUM  CMBICT
UCIIOJIb3YEMbBIX BEJIMYMH, MX OOO3HAYEHUS M €IUHULBI (PU3NYECKUX BEIUYMH,
HaXOoJUTh (OPMYJIbl, CBSA3BIBAIOUIME AHHYIO (PU3MYECKYIO BEIMYHUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIIUYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M  IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHMSI, TPUHLIUI
CYNEpIO3ULIMA CHWJI, NPUHIMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIIYyJIbCa, TEOPEMY O KMHETHYECKOM 3HEpPruH, 3akoH ['yka,
3aKOH bepHynmn, 3aKOHBI OTpa)K€HUS U TPEIOMIICHUS CBETa, (OpPMYJTy TOHKOM
JIMH3BI, TUIAHETAPHYIO0 MOJEIIb aTOMa, HyKJIOHHYIO MOJEIb aTOMHOTIO SI/Ipa, 3aKOHbI
COXpaHEHUs 3apsI0BOIO0 U MAaCCOBOI0 YHMCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U €r0 MATEMAaTUYECKOE BBIPAKECHHUE;

CTPOUTH (PU3UYECKHE MOJEIN PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISITh IIPU 3TOM CYUIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUH, NPUMEHATh (QUINUYECKUE MOJEIH I OOBSCHEHUsS
(bu3MYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1aY;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMii MpaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCIE TpeOyIoUIHe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3MUECKUX BEJIMYUH, IPU 3TOM BBHIOMPATH aIEKBATHYIO
(bU3MYECKyI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO WENOYKY pacCy X AeHUH u3 2—3 1IaroB ¢ ONOpOMl Ha U3y4YEHHbIE
CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3yYaeMbIM TeMaM Kypca (pU3UKH,
BBIOMpAsl aJEeKBAaTHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
(GopMyJ1, CBA3BIBAIOIIMX (PU3NUYECKUE BEJIUYMHBI, 3aIIUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pELICHHE 3a7ayud, BBIBIATH HEAOCTAIOUIME WM H30BITOUYHBIC
JnaHHble, OOOCHOBBIBATH BHIOOpP METOJA pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JaHHbIEC, IPUMEHSATh METO/bl aHAIN3a Pa3MEPHOCTEH, UCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs  3ajad, I[POBOAUTh  MaTEeMAaTUYECKUE



npeoOpa3oBaHusl U pacyEThl, OLEHUBATh PEATUCTUYHOCTD MOJYUYEHHOTO 3HAUYCHUS
¢bu3nYecKol BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyUYEHHOMW MPH PEIICHUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAaHWUU  UCCIEIOBAHHUS  pPACIO3HABaTh  IPOBEPSEMOE  MPEINOJIOKEHHUE
(rumotesy), OILIEHHWBAaTh MPABUJIBHOCTh TMOPSAIKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYYECHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WK (HU3MUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPIuH,
3aKOHA COXpaHEHHS WMITYJIbCa, JCHCTBHE 3aKOHa bepHyiM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPY>KMHHOTO
MasgTHUKa OT MAacChl Ipy3a M KECTKOCTU TPYNKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJIbIX KOJeOaHWM, TMPSIMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300paKEHUS B IIOCKOM
3epKajie U CBOMCTB M300paKeHMS MpeIMeTa B cOOMparollel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JMHEWYATBHIX CIEKTPOB M3IyudeHUs): (pOopMyIHpoBaTh MPOBEPSIEMOE
npeanoyiokeHne  (TUIoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOJIEeHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 M30BITOYHOTO Habopa 00Opya0BaHMS,
OIMMCHIBATH XOJI OTBITA U (DOPMYJIUPOBATH BHIBOIHI;

IPOBOANTH TPHU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, ONpeaesss
CpeqHee 3HAYeHHE M3MEpPSIeMOM BEIMYMHbI M ONpeAeNsis IOTPEIIHOCTb
pE3yibTaTOB TMPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHOTO MPUOOpa);

MIPOBOUTH KOCBEHHBIEC U3MEPEHUsT (PU3NIECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tejla NPHU PAaBHOYCKOPEHHOM JBW)XCHHH, YCKOPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIIMEHT  TPEHHS  CKOJBKCHUS,
MEXaHMUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHui
MaTEeMaTHYeCKOTO W TPYXHUHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYeCKas Cuila, paAUuOaKTUBHBIN (OH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/Ja U3MEpPEHHUs, TIUIAHUPOBATh HM3MEPEHUsS, CaMOCTOSTEIBHO COOUpaTh
OKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYHCISTH  3HAYE€HWE  BEIUYUHBI U
aHAJIM3UPOBATh MOJYyUYEHHBIC PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3yJIbTATOB
KOCBEHHBIX U3MEPEHUM;

IPOBOANUTH HKCIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEN (PU3MUECKHUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JaBJICHMs, Mepuojaa KoJieOaHUH MaTEeMaTUYEeCKOro MasTHHUKA OT



JUIMHBl HUTH, OIPEIECICHUE YCKOPEHUs CBOOOJHOIO NaJEHUsS, HCCIEI0BaHUE
VU3MEHEHUS BEJIMYMHBI M HAINpaBICHUS WHAYKIMOHHOIO TOKAa, 3aBHCHUMOCTH yTJia
OTpaXEHUs CBETa OT yria MaJeHus, yrija NpeJoOMJIEHUS OT YyIyia MaJeHHs
CBETOBOTO JIy4ya, HCCJIEJIOBAHUE TPEKOB: HU3MEPEHHUE OSHEPIHMH YaCTUIIBI I10
TOpMO3HOMY TyTH (110 oTorpadusM)): COBMECTHO C yUHTeIeM (PopMyIupoBaTh
3a/layy M TUIIOTE3y UCCIENI0BAaHUs, CAaMOCTOSITENBHO MJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOATENIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEACTABISATH
MOJIyYeHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJE TaOIUIl U TpaduKoB,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOmoaTk mpaBuia 0Oe30macHOro Tpyjaa npu paboTe ¢ JabOpaTOpHBIM
o0opy10BaHUEM;

XapaKTEePU30BaTh MPUHIUIBI IEUCTBHUS U3YYEHHBIX TPHUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmUcaHus (B TOM
4UCJIe: CHUIAOMETP, NATUYMKU II0JIOKEHHUs, PACCTOSHUA M YCKOPEHMS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HoToammapaT, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), UCHONIB3Yysl 3HAHUSA O
CBOMCTBax (PU3MUECKUX SIBJICHUN U HEOOXOIUMBbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM W3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTWYECKUX TPOLECCOB IpHU
pelieH y4eOHO-NPAKTUYECKUX 3a7a4, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUI B TUIOCKOM 3€pKajie ¥ COOUparonieit JIMH3E,

OPUBOJUTH NMPUMEPHI (HAXOAUTHh MH(OPMALIMIO O MPUMEPaAxX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHHHd ¢ NMPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM BSKOJOTUYECKOrO TOBEACHHUS B
OKpYXaroUIen Cpeie;

OCYIIECTBIATH MOUCK HH(pOpMaru Gpuzndeckoro conaepkanus B HTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYSI TIOUCKOBBIHM 3aMpoc, HAXOIUTh MyTH ONpEAeTeHUs
JIOCTOBEPHOCTH TIOJIydeHHONW HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUN HAYyYHO-MOMYJISAPHYIO
auTepaTypy (pU3MUecKoro coaepikaHus, CIPaBOYHBbIE MaTepUaibl, PECypChl CETH
WuTepHer, BnaneTs npuéMaMu KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIKU U3 0JTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COAECpKaHUS, MyOIMYHO
IPEACTABIIATH PE3YJIbTaThl NPOEKTHOM MM UCCIEN0BATENBCKON NEATEIbHOCTH NpU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIllapaT H3y4aemMoro



pa3gena (U3MKK W COMPOBOXKIATh BBICTYIUICHHWE IMIpe3eHTale ¢ y4éToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢poBbie)
Ne n/m Koutpoannsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazjen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKOIIEro MUpa
1.1 ®duznka — HayKa o pUpojie 2
1.2 du3nYecKre BeITUYUHbI 4 3
1.3 EcrecTBeHHO-Hay4YHBIN METOJI TO3HAHMS 2 1
Htoro no pazneny 8
Pasnen 2. [lepBonavaibHble CBeJeHHs 0 CTPOEHHH BelllecTBA
2.1 CrpoeHue BemiecTsa 2 1
JIBM>KeHue U B3aUMOJICHCTBUE YaCTHI]
2.2 4 2
BEIIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
3.1 MexaHndueckoe OBIKEHIE 10 2
3.2 Nuepuus, Macca, INIOTHOCTH 9 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazneny 34
Paznea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
4.1 Hasnenue. Ilepenaya naBieHus TBEPABIMU 5 2




TCJIaMU, XUJKOCTAMHU U ra3daMu

4.2 JlaBieHue KuJIKOCTU
4.3 ATMochepHOe 1aBlICHHE 5 1
44 HCI/ICTBITI‘C KHUJKOCTHU U Ta3a Ha 12 3
MOTPY>KEHHOE B HUX TEJO
Hroro no pazgeny 28
Paznen 5. PaboTa 1 MOIIHOCTB. JHePrus
5.1 Pabora 1 MOITHOCTB 6
5.2 [IpocTeie MexaHU3MBbI 2
5.3 MexaHnuueckasi JHEprus 5
Hroro no pasaeny 19
Pa3nea 6. IloBTopuTtebH0-00001a101IM I MOYJIb
6.1 IToBTOpUTENBEHO-00001IAIONNI MOTYITB 6
Hroro nio pazgeny 6
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 23




8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TerioBble siBieHUs
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 6
1.2 TenuioBbIe MpoLIECCHI 33 1 6.5
Wroro no pasaeny 39
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
)1 DneKTpuuecKue 3apsaabl. 3apsHKeHHBIE Teja 9 |
' U X B3aMOJICHCTBHS
22 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 31 1 10
2.3 MarsuTtHbIe SBICHUS 11 2 4
24 DNIeKTPOMarHuTHasE MHIYKIUS 7
Hroro no pazgeny 58
Pa3nea 3. [loBToOpuTe1bHO-00001Ia10IM I MOAYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAFOIIIHI MOTYJTh 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudpoBbie)
Ne i/m Kourposbnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3jnen 1. Mexanuyeckue siBJIeHUS
MexaHuueckoe TBUKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OMHCAHUS
1.2 BzaumopeiictBue ten 18
1.3 3aKOHBI COXPaHEHUS 15 1 2
Hroro no pazneny 63
Pasnen 2. Mexanuyeckne KoJe0aHUSA U BOJTHBI
2.1 Mexanunueckue KoneOaHus 8 3.5
22 MexaHuueckre BOJIHBI. 3BYK 10 3
Hroro no pazneny 18
Pasjen 3. DieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJIE U 6
' AIIEKTPOMArHUTHBIC BOJIHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aK0OHBI paCIpOCTPAHEHHUS CBETA 2
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI
4.3 Paznoxxenue 6enoro ceera B CIIEKTp 2 1




Hroro no pazneny 16
Pa3gen 5. KBaHTOBbBIE AIBJICHUS
5.1 Hcnyckanue v moronieHue cBeTa aToMoOM 4 1
5.2 Crpoenue aToOMHOTO sipa 5
5.3 SlnepHblie peakuuu 7
Hroro no pazgeny 16
Pasnen 6. IloBTopuTe1bHO-000011IaI0IUI MOAYIb
6.1 Mexannyeckue sBICHHS (TIOBTOPUTEIHHO- 6 3
) 00001Iar0ITNI MOYJIb)
62 TennoBbie siBIeHUS (IOBTOPUTEIIBHO- 3
' 0000IIAKOIII MOJTYJIb)
6.3 DNEeKTPOMAarHUTHBIE SIBICHUS 3 |
’ (TTOBTOPUTETHHO-0000IIAOIINI MOTYJIb)
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- | |
' 00600IIAONIHI MOTYJIB)
6.5 [ToBTOpHUTENBHO-0000IAIONITUI MOTYJITH 4
Hroro no paszneny 17
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 26.5







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa o Ipupoze. SBnenus
IIPUPOJIBI

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

duznueckue ABICHUS
®dusznyeckue BeJIUYUHbl. Pa3MepHOCTD.

O®uznyeckue npudopsl. [lorpenrnoctu mpu
MPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "M3mepenne
JUHENWHBIX pa3MepOB TN U MPOMEKYTKOB
BpEMEHH"

JlaGopaTtopHast pabota "H3mepenne
00BbEMa KUIKOCTH U TBEpAOTO Tema"
JlaGopatopHas pabota "OnpezneneHue
pa3MepoB MaibIx Tea. Meron psiios”
Meroas! Hay4uHOro no3Ha"us. Onucanue

(bU3UYECKUX SIBICHUHN C TIOMOIIIBIO
mMoaenein

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: AAIHOCTD MOJIETA IIApHKa,
MYIIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIIIE,
yeM OoJibliie BHICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,




10

JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BELIECTBA

JlaGopaTtopHnas pabora "OreHka 1uamerpa
aToOMa METOJIOM PSOB (C UCHIOJIB30BAHUEM
dotorpaduii)"

11

Ypok-uccnenoranue "Habmonenue
TEIJIOBOTO paciupeHus ra3oB. ONbITH 110
0OHapYXEHUIO ICUCTBUS CUIT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

13

14

JBumxxenne gactuil Bemiecta. Auddysus.
bpoyHOBCKOE IBHKEHUE
VYpok-uccnenosanue "Habmronenue u
00BbsICHEHHE OPOYHOBCKOTO JIBUKEHUS U

nuddyszun"
B3aumopeiicTBue yacTUIl BEIIECTBA:
MPUTSKEHUE U OTTAJTKUBAHUE

15

ArperaTHbIe COCTOSIHHSI BEIIECTBA.
Oco0EeHHOCTH arperaTHBIX COCTOSTHUMN
BOJIBI

16

17

18

Mexannyeckoe asuxenue. 11yTs,
TPAEKTOPHS, IEPEMEILICHHE
PaBHOMEpHOE M HEPABHOMEPHOE
nBuxeHne. CKopocThb

HaxoxieHne ckopocTH, IyTH U BpEMEHU
IIPY paBHOMEPHOM IPSAMOJIMHENHOM
JBUKEHUHU

19

JlaGopaTtopHnas pabota "Onpeznenenne
CKOpPOCTH PaBHOMEPHOTO JBHKEHUA"




['paduku npsAMOTUHEIHOTO PABHOMEPHOTO

20
JIBIKECHUS

)1 Pemenue 3anau no treme "Pacuer cpenneit
ckopocth"
JlaboparopHas pabota "OnpeneneHue

22 CpeIHEel CKOPOCTH CKOJIBKEHUs OpycKa
WJIH IIapUKa 10 HAKJIOHHOW MIoCKOoCTH"

3 OTHOCUTENBHOCTD IBMKEHHS. CII0KEeHHE
CKOpOCTEM MpH NapaJIeTbHOM JIBUKEHUN
[Tomrydenue u ananu3s rpaduKkoB

24 3aBUCHUMOCTH IYTH U CKOPOCTHU ABMKECHUS
OT BpEeMEHHI
Pemenue rpaduueckux 3aaad mo Teme

25 "Mexanuka. PaBHOMepHOE
NpsIMOJIMHEITHOE IBUKEHUE"

26 SBnenue nHepuMU. 3aKOH HHEPLIUU
BzaumopeiicTBue Ten Kak npuurMHa

7 M3MEHEHUs1 CKOpOoCcTU. Macca Tena Kak
Mepa UHEPTHOCTH Teja Mpu
MOCTYTATEIbHOM JIBUYKEHUU

73 Ypok-uccienosanue "CpaBHeHHE Macc 110
B3aUMOJICUCTBUIO TEN"

29 II;moTHOCTE BemecTBa

30 JlaGopatopHas pabota "OnpezneneHue
IJIOTHOCTH TBEpAOTO Tena'

31 Pemenne 3amau mo teme "Macca Tea.
IImorHOCTE BemecTBa"

32 Cwmecu u crutaBel. [ToBepxHOCTHAS U




JIMHEMHAs IIOTHOCTh

[ToaroroBka K KOHTPOJILHOM paboTe MO
teme "duznka — HayKa 0 IpUpoje.

33 [TepBoHavanbHBIE CBEICHUS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUHU BEUIECTBA.
Mexanuka"

KonTponbsHas padora no teme "®duznka —

34 Hayka o npupoje. [lepBoHauanbHbIe
CBeZIeHHsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOoeHUU BeniecTBa. Mexanuka"

35 Cua. SIBnenue tsarorenus. Cuiia TsXKECTH

36 N3o0pakenue cwit. Pemenne 3amay mo
teme "OnpeneneHre CUibl TsHKecTr"”

37 Cuna ynpyrocrtu. 3akoH ['yka

38 Bec tena. U3smepenune cuit. JluHamomeTp
Ypok-uccnenoBanue "Habmonenue

39 M3MEHEHUs CKOPOCTH IIPU
B3auMOJIeCTBUU TeN"

40 Pemenue 3anau no teme "Cuna ynpyrocru.
Bec rena"

JlaGopaTtopHnas pabota "OMBITHI,

41 JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (aegopmariiu) NpyKUHbI OT
MIPUIIOKEHHOM CHIIBI"

42 Cuna tpeHus

43 Cnoxenue cui. PaBHonelcTByoIIas cuia

m Pemenne 3amau no teme "CioxxkeHue cui.

PaBHopelicTByromas cuia"




Penrenue 3amau mo teMe "B3aumonencTeue

45
ten. Cuibl B MeXaHuKe"
Pemenue 3amau no treme "Cuna tpenus".

46 Ypok-uccienoBaHue 1o Teme
"HccneqoBaHue 3aBUCUMOCTH CHIIBI
TPEHUS OT IUIOIIAJN COTPUKOCHOBEHUS"
JlabopaTtopHas padota "OnbITHI,
JEMOHCTPHUPYIOIINE 3aBUCIMOCTD CHIIBI

47 TPEHUS CKOJILKEHUS OT CHJIBI JIABJICHHUS 1
XapakKTepa CONMPUKACAFOITUXCS
noBepxHoCcTe"

43 Pemenue 3agau mo teme "B3aumMopericTBue
tes. Cuiibl B MexaHuke"

49 KonTponbHas pabora no teme
"BzaumopeiictBue Ten"

50 JlaBneHne TBEPIBIX TeEI

51 Ypoxk-skcnepumenT "CrocoObl
ompeieNICHus JaBJIeHUs TBepAoro Tena'

57 VYpok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUs ra3a oT TeMIepaTypsl”

53 JlaByieHre KUIKOCTEH U Tra30B. 3aKOH
ITackans

54 ITHeBMaTHUECKHE yCTPOMCTBA

55 3aBUCUMOCTbD JIaBJICHUS KUJIKOCTH OT
IITyOuHBI

56 [M'uapocTaTudeckuii mapamaokc

57 VYpox-nipoekT "U3yueHne cooOmarmumxcs

cocyaoB"




Ypok-koubepenmus "I uapaBindeckue

58 "
MEXaHU3MbI

59 Hcnonp30BaHre BHICOKUX J1aBJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau nmo teme "JlaBnenue
KUIKOCTH"

61 ATMocdepa 3emiu 1 MPUIHUHBI €€
CyIIIECTBOBaHUS

62 VYpok-uccnenosanue "l[IposiBienue
JercTBus aTMoc(epHOro naBiaeHus"

63 N3mepenne atMochepHOTO JaBICHHUS.
OneiT Toppuuennu
3aBUCHUMOCThH aTMOC(HEPHOTr0 JaBICHUS OT

64 BBICOTHI HaJl ypoBHeM Mops. [Tpubopsr st
WU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

65 bapomerp-anepoun. AtmochepHoe
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BrrrankuBaromas cuna. 3akoH Apxumesa

67 Pemenue 3agau no reme "3akoH
Apxumena"
Ypok-uccnenoBanue

63 "JKcrepuMeHTaIbHOE OOHApYKEHHE
JIEMCTBHUS )KUJIKOCTHU U Ta3a Ha
NOTPYKEHHOE B HUX Teno"
JlabopaTtopHas pabota "Onpenenenne

69 BBITAJIKUBAIOIIEH CHJIBI, IEHCTBYIOIIEN HA

TEJO0, IOIPY>KEHHOE B )KUJKOCTb"

70

II;maBanue ten




JlaGopaTtophast padota "HcciaenoBanue

71 3aBHCUMOCTH Beca Teja B BOJIe OT o0bema
NOTPYKEHHOU B UJIKOCTb 4acTu Tesa"

72 BosnyxomnaBanue. [lnaBanue cyoB

7 Pemenne 3ama4 mmo teme "3akoH
Apxumena. Yciosus niaaBaHus Ten'"
Pemenne 3agau o teme "JlelicTBrue

74 JKUJIKOCTH ¥ Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Vpok-npoekt "KoncrpyupoBanue

75 apeoMeTpa WM JIOJKU U OTpeIeTICHUE
rpy30M0AbEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

76 teMe "JlaBineHue TBEpAbIX Tell, )KUAKOCTEN
1 ra3oB"

77 KonTponbHnas pabora no teme "JlaBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta3oB"

78 Mexanunueckas pabota

79 MoHOCTh

20 Pemenue 3a1ay Ha onpenenenue paboTh U
MOIIIHOCTU

81 PaGota cuibl TSKECTH M CUITBI TPEHUS

20 VYpok-uccnenopanue "Pacuyétr MOIHOCTH,
pa3BHBAaEMOM MPHU MOIBEME O JIeCTHHIIE"

83 [IpocThie MexaHU3MBI

84 MowmeHnT cusl. [IpaBruino MOMEHTOB

85 JlaGopatopHas pabota "M3yueHue nmpasuia

pbriara ajist moABMXKHOTO U HCITOABUXKHOT'O




86

0JIOKOB"

"3010TOC MPaBUIIO" MEXAHUKHU

87

88

&9

Pentenue 3amau mo treMe "30510T0€E
npaBuiio MexaHuku" / Beepoccuiickas
npoBepouHas pabora

Pemenue 3amay 1o reme "Pabora cuibl
TSDKECTHU U CHJIbl TpeHus" / Beepoccuiickas
IIpoBepoyHas pabora

Vpok-npoekt "[IpoexTupoBanue
MOJIMCIIACTOB € 3aJJaHHBIMU TTapaMeTpamu”

90

Ypoxk-koudeperuus "IIpocTsie
MEXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranuzmax"

91

92

Koadduiment nonesHoro aeicTust
MIPOCTBIX MEXaHU3MOB

JlaGopatopHas pabota "OnpezneneHue
KIIJI moaBM>XKHOTO M HEIOABHUIKHOTO
6510k0B"

93

Mexannueckas sHeprus. Kunernueckas u
MOTCHIUAIbHAs DHEPTUs

94

95

96

3aK0H COXpaHEHUsI MEXaHUIECKOM
SHEPTUU

VYpok-3KcnepuMeHT "JKCnepuMEeHTAIbHOE
onpeieJIeHuE N3MEHEHUS! KHHETUYECKOU U
MOTEHIIUATBHON SHEPTUH MPU CKaThIBAHUU
TeJla MO HaKJIOHHOM MIOCKOCTH"

[MoaroroBka Kk KOHTPOJILHOM paboTe 1Mo
teme "Pabota u MomHOCTh. DHEeprus"




KoHnTtponbhas padora mo teme "Pabora u

97 1
MOIIIHOCTb. DHeprus"
Pabora c TekcTamu 1o Teme

98 1
"MexaHndeckoe ABrKeHue"

99 Pabota c rexcramu 1o Teme "CtpoeHue 1
BelecTna”

100 Pa6ota c rekctamu o Teme "Cuiibl B 1
npupoze"

101 Pa.(.30Ta C TEeKCTaMH I10 TeiMe "JlaBneHue |
TBEPABIX TEJN, KUAKOCTEH U ra3oB”

102 Pabora ¢ Texkctamu o Teme "OHeprusi. |
[IpocTsie MexaHu3MBI"

OBUIEE KOJIMYECTBO YACOB I10 102 73

I[TPOTPAMME




8 KVIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnsie IIpakTHyeckue iyt{ennﬂ :)lﬁ]()l:l[;OBaTeJILHLIe
padoThbI padoThI pecypesI
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U X ONBITHBIC 1
MOITBEPKICHUS
2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
3 Mopenu TBepaOro, KUAKOTO U |
ra3o00pa3HOro COCTOSIHUH BEIIeCTBa
Ypok-koHpepenmus "Kpucraimnnaeckue u
4 amopdusie Tena. ['paden. [lomyuenue 1
MCKYCCTBEHHBIX anMa3oB"
5 CmauuBaHue ¥ KanWIISIPHOCTD. |
[ToBepXHOCTHOE HATSKEHHE
TemoBoe paclIupeHue U CxaTtue 1
Tennosoe neukeHue. Temmeparypa 1
TemnepaTypHbIe HIKabl 1
9 BuyTpenHsist sHeprus u cnocoObl eé 1
U3MEHEHUS
10 Buas! Tennonepenaun 1
Vpoxk-koupepennus "Hcnonp3oBanue
11 TEIUIOBBIX CBOMCTB BEILLIECTB U MAaTEPUAIIOB B 1
LesixX dHeprocoepexeHus "
12 KonnuecTBO TEIUIOTEL. Y aenbHas |

TCIINIIOEMKOCTD




13

14

15

VYpoxk-uccinenosanue "lIpoBepka rumnoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KUJKOCTA B TEPMOMETPUUYECKON TPyOKE OT
TeMneparypol"

YpaBHeHHE TEIIOBOTO OanaHca.
TennooOMeH U TEIUIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

JlaGopaTtopHas padota "HcciaenoBanue
SIBJICHHS TETUIOOOMEHA IMPY CMENTUBAHUN
XOJIOJTHOW U ropsiyeit BobI"

16

Pemenne 3amau no reme "TermooOmeH u
TEIJIOBOE paBHOBecHE"

17

18

19

JlaGopaTtopHast pabora "Ornpeznenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJIOH
IIPH TETI0O0OMEHE C HarpeThIM
METaJUTMYECKUM IIWIHHAPOM"

[TnaBrneHue u OTBEpACBaHHE
KPUCTALTMYCCKHUX BEIIECTB. Y AeNbHAS
TEIUIOTA TUIABJICHUS

Pemienne 3amad mo Teme "[lnaBneHue u
OTBCPACBAHUC KPUCTAJUIMYCCKUX Ten"

20

JlabopaTtopHnas pabota "Onpezaenenne
YIEIbHOW TEIUTIOTHI TUIaBIEHUS Jibaa"

21

22

VYpoxk-uccnenosanue "CpaBHEHHE TTPOIIECCOB
IJIAaBJICHUA KPUCTATINIMYCCKUX TCJI U
pa3MsArdeHus Mpyu HarpeBaHUU aMop(HBIX

Tex"

[TapoobpazoBanue 1 KOHICHCAITHS.




Ucnapenue

Kunenue. Y nennHag Temwiora
napooOpa3oBaHus. 3aBUCUMOCTh

23 TEeMITepaTypbl KUIIEHHUS OT aTMOCHEPHOTO
JIaBJICHUS

24 Pemenue 3amau mo Teme "IlapooOpa3oBanue
1 KuneHue"
Ypok-uccienoBanue "OObsICHCHHE

25 3aBUCUMOCTH TEMIIEPATYpbl KUIIEHUS OT 1
naBieHus"

26 HacpImeHHbIif 1 HEHACHIIICHHBIN map.
BnaxHnocTts Bo3nyxa
BnaxxHOoCTB BO3/1yXa M €€ U3MEPEHHUE.

27 JlaGopatopHas pabota "OnpezneneHue 0.5
OTHOCHUTEJIbHOM BJIAXXHOCTHU BO3/ayxa"

28 Pemenue 3amau nmo teme "BiraxxHOoCcTh"
Pemenue 3anau v ananus cutyamuu,

29 CBSI3aHHBIX C SBICHUSMU HCIIAPEHUS U
KOH/JICHCAllUU

30 DHeprus TOmIMBa. Y eibHas TeraoTa
CTOpaHus

31 [TpuHIIUTIBI paOOTHI TEMJIOBBIX ABUTATENCH

1 [TapoBas TypOuHa. [[Burarens BHyTPEHHETO
CrOpaHus

33 KIIJI TenmoBoro aBuraress

34 Pemenue 3agau mo reme "KIIJ[ TerioBoro
nsurareis"

35 Ypok-koHpepenius "TemioBsie qBUTATETN




Y 3aluTa OKpyxarolieit cpeabt”

36 TemoBble OTEPHU B TEIIOCETSX

37 3aK0H COXpaHEHUs U MIPEBPAILICHHS SHEPTUU
B MEXAHWYECKUX U TEIUIOBBIX MPOIECCax
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME

38 "TermnoBele ABiIcHUA. M3MeHeHne
arperaTHbIX COCTOSIHMI BelecTna"
KonTtponsHast padora o Teme "TemmoBbie

39 sIBJICHHS. VI3MEHEeHHe arperaTHbIX
COCTOSIHM BelrecTna'"

40 DnekTpusanus Tei. [[Ba pona 3apsioB
Ypok-uccnenosanue "Mccnenopanue

41 CIoco0O0B pa3IUYHBIX BEIIECTB
Ha’3JIeKTPU30BbIBATHCA"

42 B3aumopeiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
Onektpuueckoe nojie. Hanpspk€HHOCTD

43 anekTpudeckoro noss. [punnun
CYTEPIIO3UITUH IJICKTPUUECKHUX MONeH

44 Hocurenu snekTpuyeckux 3apsaos.
DnemeHTapHbId 3apsia. CTpoeHue atoMa

45 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsiaa

46 [IpoBoIHUKY, TUDTIEKTPUKH U
MOJTYTIPOBOTHUKHU

47 Ypok-koHpepeHus "DnexTpu3anus B
MMOBCEAHEBHOM KU3HN"

43 Pemenue 3amad no teme "3akoH COXpaHEHUS

AIIEKTPUYECKOro 3apsaaa’




DnekTpruyeckuii Tok. MICTOUHUKH

49 1
AIEKTPUUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JIEUCTBUS SJICKTPUUYECKOTO MOJISI Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

51 DNEeKTPUYECKUM TOK B METaJLIax 1

52 DJIEKTPUUYECKUI TOK B )KUAKOCTSIX U razax 1

53 DneKTpuyecKas 1erb 1

54 Cwuiia Toka. AMriepmerp 1

55 DnekTpuueckoe HanpskeHue. Boiabtmerp 1
JlaGopaTtopHas padora "COopka u

56 WCIIBITAaHUE JIEKTPUUECKON LIeTIH 1
IMOCTOSHHOT'O TOKa"

57 3aBUCUMOCTD CUJIbI TOKA OT HANPSHKEHUSL. |
3akoH OMa a1 yyacTka 1enu
JlabopaTtopHast pabora "HccnenoBanue

53 3aBUCHMOCTH CUJIbI TOKA, TPOTEKAIOLIETO |
yepe3 pe3ucTop, OT HAMPSKEHUs Ha
pPE3UCTOPE U CONPOTHUBIIEHUS pe3ucTopa’

59 DIIEKTPUUECKOE COTIPOTUBIIEHUE. Y ICIIBHOE 1
COTIPOTHBIICHHE

60 JlaGopaTtopHas pabota "Onpenenenne 1
YAEJIBHOTO COITPOTHUBIICHHS POBOJHUKA"

61 Pemienune 3agau o reme "DnekTpruuecKoe |
COIPOTHBIIEHUE. Y IEIbHOE CONIPOTUBIIEHUE"

62 Pemenne 3amay mo reme "3akon Oma" 1

63 [TocnenoBarenbHOE U apaIEIbHOE 1

COCAMHCHUA TPOBOAHHUKOB




64

65

66

JlaGopaTtopHas pabota "IIpoBepka npaBuia
CJI0’KEHHUSI HANIPSKEHUN ITpU
[I0CJIEI0BATEIbHOM COEIUHEHUH JIBYX
pe3uctopoB”

Penrenue 3amad mo reme
"[TocnenoBaresbHOE U TapaIeIbHOE
COEIMHEHUS IPOBOIHUKOB"

JlaboparopHas pabota "IIpoBepka npaBuia

JUTSL CUJIBI TOKA MPU HapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COSAMHEHUS TPOBOTHUKOB

68

69

70

OJ1C u BHyTpEeHHEE CONPOTUBIICHUE
WCTOYHMKA TOKa. 3akoH OMa U1 [IOJIHOH
e

Pemenne 3amgau no reme "3JIC, BHyTpeHHEe
CONPOTHUBIIEHUE UCTOYHHKA TOKA. 3aKoH Oma
JUIS TI0JIHOH mernn”

JlaGopatopHas pabota "Onpeanenenne S/C
Y BHYTPEHHETO COMPOTUBIIEHUS NCTOYHUKA
ToKa"

71

72

73

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"

Ypok-uccnenosanue "M3ydeHue BONbT-
AMIIEPHBIX XapaKTEPUCTUK HEIMHENHBIX
DJIEMEHTOB"

74

PaGoTa snekrpruueckoro Toka. MomHoCTh




75

OJICKTPHUYCCKOI'0 TOKa

JlaboparopHuas pabota "OnpeneneHue
paboThI U MOIITHOCTH AJIEKTPHYECKOTO TOKA"

76

77

78

79

3akoH J[xoyns-Jlenna. Ilorpedburenu
3NIEKTpUUECcKOoro Toka. Koporkoe 3ambIkaHue

Ypok-koudpepenmus "OO0bsiCHEHUE U
NPUHIUIT JICHCTBUS JTOMAITHUX
AJIEKTpOHArpeBaTeIbHbIX IpUOOpPOB"

[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe
"DnekTpruecKue 3apsaabl. 3apsHKEHHbIE Tena
U UX B3auMonencTsus. I1ocTOSHHBIN
SJIEKTPUYECKUM TOK"

KonTtponpHas pabora o Teme
"DnexTpudeckue 3apsaasl. 3apsHKEHHBIE Tela
U uX B3aumojaeucTBusl. IlocToSHHBIN
3JIEKTPUYECKUN TOK"

80

ITocTosiHHBIE MAarHUTLI. MarHuTHOE MOJIE
3eMiId U €ro 3HadeHue U KU3HU Ha 3eMile

81

82

83

Ypok-uccnenosanue "HMzydenue
MarHUTHOTO MOJISI MOCTOSHHBIX MAarHUTOB
MpU UX 00BbETMHEHUH U Pa3JICIICHUH.
Busyanu3zanus nosisi HOCTOSIHHBIX MarHUTOB"

OmneiT DpcTena. MaruuTtHoe nose
JJIEKTPUYECKOr0 TOKa

OmngIT AMnepa. MarHuTHoe I10J1e KaTylIKH C
TOKOM. HpI/IMeHCHI/IC OJICKTPOMArumuTOB B
TCXHHUKC

84

Cuna AMriepa u onpeneneHue e€




HaITpaBJICHHUA

Pemenue 3agau no reme "Cuna Amnepa u

85 "
omnpezeneHue e€ HanpaBiaeHU"
DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

86 Hcnonp3oBanue a51eKTpoABUraTesieid B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHas pabota

88 Bcepoccuiickas npoBepodHasi paboTa

29 JlaboparopHas pabota "M3yuenue aeiicTBus
MarHuTHOTO TI0JIs Ha MTPOBOJIHUK C TOKOM"

90 Ypok-koHpepennus "[Ipaktudeckoe
MIPUMEHEHUE BJIEKTpOABUraTeiein"

01 JlaboparopHas padota "KoHCTpyupoBaHue u
n3ydeHue paboThl dNIeKTpoaABUTaTEN"

90 JlaboparopHas pabota "NU3mepenne KI1J]
AJIEKTPOJIBUTATEILHON YCTAHOBKH"

93 OnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu. Ipasumno Jlenna
Ypoxk-uccnenosanue "Hccnenopanue

94 W3MEHEHUH 3HAYEHUs U HaIIPaBIICHUS
WHIYKIIMOHHOTO TOKa"

Pemenue 3agad mo teMe "3akoH

95 3JIEKTPOMAarHUTHOM MHAYKIuuU. [IpaBuio
Jlenma"

96 Onextporeneparop. CriocoObl MOTyYeHUS
ANEKTPOIHEPT U

97 Vpok-koH(pepeHus "IIeKTpOCTaHITUN Ha

BO300HOBJISIEMBIX HCTOYHUKA OHCPTHHU.




[TpoGaemsbl 3xosoruu. TormmBHBIE
3JIEMEHTBHI U AJIEKTpoMOoOmIn"

KoHnTtpoinbHast pabora "DneKTpoMarHuTHBIC

98 " 1
SIBJICHUSA

99 Pabora ¢ rexctamu 110 Teme "TerroBnie |
siBJIeHHS"
PaboTta ¢ TekcTaMH 110 TEME

100 "DyeKTprUecKue 3apsaabl. 3apsKCHHbBIC Tena 1
1 UX B3auMojencTaue"

101 Pab6ota ¢ Texctamu 1o TeMe "ITocTOSHHBIH |
SJIEKTPUYECKUM TOK"

102 Pabota ¢ TexcTamu 110 TeMe "MaruuTHEIC |
SIBJICHHS M DJIEKTPOMAarHuTHast MHIYKIus"

OBIIEE KOJIMYECTBO YACOB I10 102 5

[NPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHnTpoJabHbIe

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

Mexanundeckoe JBr>KeHrue. MarepuaiibHas
touka. CriocoObl onmucaHus
MEXaHUYECKOTO JBUKEHUS

Cucrema orcuera. OTHOCUTEIILHOCTD
MEXAaHUYCCKOT'O IBUXKCHUA

BeKTopHHe BCJIMYMHBI, OIICpalnu C
BCKTOpaMH, IIPOCKIUHN BEKTOPOB

Paanyc-BekTop MarepraibHOM TOYKH,
IEpEMEILEHUE Ha TIJIOCKOCTH

PaBHOMEpPHOE IPAMOIIMHENHOE JBUYKEHUE

Pemenue 3anau no teme "PaBHOMEpHOE
IPSIMOJIMHENHOE ABM>KEeHNE"

HepaBHOMepHOE NpAMOIMHENHOE
nBuxkeHue. CpeaHsisi © MTHOBEHHas
CKOpOCTb TeJIa ITPU HEPABHOMEPHOM
JBUKEHUU

JlaGopaTtopHas pabota "Onpenenenue
CpeHeN CKOPOCTH CKOJIbKEHUs OpycKa
HJIN ABUXXCHUSA HIapuKa I10 HaKJIOHHOM
IIJIOCKOCTH"

PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE
JIBOKEHUE. Y CKOpEHUE




10

11

12

CKOpOCTh PaBHOYCKOPEHHOTO
npSAMOJIMHEHHOTO NBHXKeHus. [ paduk
CKOpOCTHU

Pemenue 3amgaud no teme "CKopoCTh
PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
nBmxeHus"

[Tepemenienue nmpu paBHOYCKOPEHHOM
MPSMOJIMHETHOM JBUKCHUU

13

14

15

16

17

JlabopaTtopHast pabora "Ornpezenenue
YCKOPEHUS TeJia IPH PaBHOYCKOPEHHOM
IBWOKEHUH 110 HAKJIOHHOM IIJI0CKOCTH"

Pemenne 3amau o reme "llepemenienue
MIPU PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM
IBIOKeHun"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JBH)KEHHH 0e3
HavaJpHOM ckopocTu"

I'paduueckas UHTEpIIpeTaLMs] YCKOPEHHUS,
CKOPOCTH, TPOWJIEHHOTO ITyTH U
NEepPEMELIEHUS IS TPSIMOJIMHEHHOTO
JIBYDKEHUS

Pemenue 3amau no teme "I'paduyeckas
MHTEPIIPETALNS YCKOPEHUs, CKOPOCTH,
IIPONJEHHOTO IyTH U MEPEMEIIECHUS IS
MPSIMOJIMHEMHOTO JIBH>KEHHS"

18

Yckopenue cBo001HOTO TafeHus. OMbIThI
lNanunes




Pemenue 3amad o teme "YckopeHue

19
CBOOOJIHOTO TaacHus"

20 JIBmxeHue Tesa, OpOIIEHHOTO MO/ YIJIOM K
TOPU30HTY

)1 Pemenue 3agau mo teme "J[BukeHue tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaGopaTtopHas padota "HcciaenoBanue

22 JBIDKEHUS TeJla, OPOIIIEHHOTO MO/ YTIIOM K
rOpU30HTY"
Pemenue 3amau mo reme "/[BrkeHue mox

23 JIENCTBUEM YCKOPEHUS CBOOOTHOTO
naaeausa"

24 JIBH>KEHHE 110 OKPYKHOCTH

25 Jlunelinas U yrioBas CKOpOCTb, IEPUOA U
4acToTa

26 CKOpOCTh U YCKOPEHHE MPHU ABUKEHUU 11O
OKPY>KHOCTHU

7 Pemenne 3agau mo treme "J[BuKeHUE 1O
OKpy>kHOCTH"
Ypok-koH(pepenus "PacnoznaBanue u

28 npUOIMKEHHOE ONTHUCAHKUE Pa3IMYHbIX
BHUJOB MEXaHUYECKOTO IBIKECHUA"
[ToaroroBka k KOHTPOIBHOM paboTe MO

29 TeMme "MexaHu4eckoe IBUKEHUE U
CrocoOkI ero onucanus"
KonTponbhas paboTa no teme

30 "MexaHU4YeCKOe IBUKEHUE U CIIOCOOBI €ro

onucauus"




31 ITepsoiii 3akoH HptoToHA. BekTOp cuiibl

1 Bropoit 3akon Herorona.
PaBHopelicTByOIIAs cria

33 Tpertunit 3akon Hetotona. Cynepno3unus
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anau no teme "Cuna
ynpyroctu"
JlaboparopHnas pabota "Hccienoanue

36 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HHKAIOIIIEH B MPYKUHE, OT CTENIEHU
neGopManuy npy>KIUHbBI"

37 Cuna tpenus. Koadpduument tpenus

18 JlaGopaTtopHast pabota "Ornpezenenne
Kod(duUIIMeHTa TPEHHS CKOTIbKEeHUS"
JlaGopaTtopHast pabora "HccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHMSI CKOJIbKEHUSI OT
CHJIbI HOPMAJIBHOTO J1aBJICHUS"

40 JIBr>keHue Tel Mo OKPY>KHOCTH O]
JIECTBUEM HECKOJIBKUX CHII

41 3axoH bepHymiu u noxsEMHas cuiia Kpblia
Ypok-koHpepenius "CoBpeMeHHbIE
JeTaTeabHbIE annaparkl, Cy1a Ha

42 TOJIBOAHBIX KPBUIbSX, aHTUKPBIIO Ha
CKOPOCTHBIX aBTOMOOWJISX. J[BroKeHHE
1oe3/1a Ha MarHUTHOM Mmoynike"

43 Cuna TsKeCcTH ¥ 3aKOH BCEMHPHOTO

TATOTCHUA




I[BI/I}KCHI/IC TEJI BOKPYT I'paBUTalUOHHOI'O

4 ueHTpa. IlepBas kocMudeckas CKOpOCTb

45 HeBecomMocTs u neperpy3ku

46 PaBHOBecue maTepuaJlbHONW TOYKHU.
AOGCOIIOTHO TBEPOE TEIIO

47 MowmeHnT cuibl. [IpaBuino MOMEHTOB

43 Ypok-uccnenosanue "Ornpezaenenne
LEHTpa TSKECTU pa3IMUHBIX Ten"
Hmnynec Tena. Mi3MeHeHne uMinyibca.

49 HNmnynec cunsl. YIpyroe u Heynpyroe
B3aWMO/ICHICTBUE

50 3aKOHBI U3MEHEHUS U COXPaHEHUS
UMITyJIbCa

51 PeaktuBHOE NBHKEHUE
Pemenue 3agau no reme "3akoH

52 COXpaHEHUs UMITyJIbca. PeakTuBHOE
nBrxeHue"

53 Mexanunueckasi paboTa U MOIIIHOCTb

54 PaGora cuibl TsKECTH, CUITBI YIPYTOCTH U
CHUJIBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboThI CUJIBI TPEHUS TPU PAaBHOMEPHOM
JIBUKEHHUH TeJa 110 TOPU30HTATbHON
OBEpXHOCTH"

56 CBs13b 2HEPTUH U pabOTHI
JlaGopaTtopHnast pabota "Onpenenenue

57 paboTHI CHIIBI YIPYTOCTH MPHU MOABEME

T'py3a € UCITOJIB30BAHUCM HCTIOABHUIKHOI'O U




58

[IOABYKHOTO OJIOKOB"

[ToreHunanbHas s3HEeprus

59

60

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUu

3aKOH U3MEHCHUS U COXpaHCHUA
MEXaHUYeCKOM SHEpIrun

61

Pemenue 3amay mo teme "3aKOHEI
M3MEHEHUS U COXPAHEHHUS MEXaHUYECKON
sHeprun"

62

63

64

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
teMme "B3aumopnelicTBre Ten. 3aKOHBI
coxpaHeHus"

KoHTpoinbHas pabora 1o Teme
"B3anMoOelCcTBHUE TEI. 3aKOHBI
coxpaHeHus"

KonebarenbHoe npuxkenne. OCHOBHEIC
XapaKTePUCTHKHU KoJeOaHUil: mepuo/,
4acTOTa, aMILTUTYyAa

65

MareMaTH4ecKuil U NpyKUHHBINA
MasTHUKH. JJabopaTopHas paboTa
"HccnenoBanue 3aBUCUMOCTH IIEPUOAA

KoJIeOaHUH Tpy3a HAa HUTH OT JUIMHBI HUTH"

0.5

66

JlaGopaTtopnast pabota "HccnenoBanue
3aBUCUMOCTH TITepHO/Ia KOoJIeOaHui
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”

67

68

[Mapmonnueckne KonebaHus

JlaGopatopHas pabota "M3mepenue
YCKOpEHHUs: CBOOOAHOTO NaieHus"




69

70

3aryxatomue kojiebaHus. Beinyk1eHHbIS
koJieOanus. Pe3onanc

[IpeBparnieHue SHEPruu Ipu
KoJIe0aTeIbHOM JBHIKEHUHU

71

VYpok-uccinenosanue "[IpoBepka
HE3aBUCHMOCTHU NIEproJia KoJaeOaHHi
rpys3a, MOJIBEHIEHHOTO K JICHTE, OT MacChI

rpysa"

72

73

74

MexaHn4yecKkue BOJIHBL: POAOJIbHBIE U
IIOIIEPEYHBIE

CBolicTBa MEXaHUYECKUX BOJIH. JlJIMHA
BOJIHBI U CKOPOCTh €€ pacrpoCTpaHCHHS
VYpok-uccnenosanue "Habnronenue
uHTepdepeHn u qudpaKkuy BOJIH HA
MOBEPXHOCTU BOJBI"

75

VYpok-koHpepenus "Mexannyeckue
BOJIHBI B TBEpAIOM Teine. CelicMuyeckue
BOJIHBI"

76

77

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

Pemenue 3agau no reme "3ByK"

78

Ypok-uccnenoBanue
"OKCIIEpUMEHTAIBHOE OINPEACIICHNE
T'paHUIl 4YaCTOTHI CJIBIIINMBIX 3BYKOBBIX
Kosiebanuit"

79

80

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHIl pe3oHaHC.

Ypok-uccnenosanue "Habmonenue u




00BsICHEHHE aKyCTUYECKOro pe3oHaHca"

Wndpassyk u ynprpassyk. Kondepenus

81 "Hcnosnb30BaHue yibTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHUSX"

20 DIIEKTPOMArHuTHOE MOJIE U
AJIEKTPOMATrHUTHBIE BOJIHBI

83 CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue

84 3JIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM
cBs3u. Paguonokanus. KocMuueckas cBsizb
"

25 Pemenue 3a1a4y Ha onpeeneHne 4acToThl
Y JUIUHBI 3JIEKTPOMArHUTHOMN BOJIHBI

26 DneKTpOMarHuTHast MPUPO/Ia CBETA.
CxopocTh cBeTa

27 BonHoBBIE CBOJICTBaA CBETA:
uHTephepeHIMs U AudpaKIus

28 JlyueBas MoJienb CBETa U TeOMETpUYECKas
onTuka. cTouHMKu cBeTa

29 [IpssMonMHEITHOE pacCIpOCTPaHEHUE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxeHus cera. Ilnockoe 3epkaio

91 [TocTpoenune n3o0paxeHui,
c(hopMUPOBAHHBIX 3€PKATIOM

90 [Ipenominenue cBera. 3aKOH MPEIOMIIECHUS
cgeta. [lonHoe oTpakeHue cBeTa.

93 JlaboparopHnas pabota "Hccienoanue




3aBUCUMOCTH yTJjla IIPEJIOMJIEHUS OT yIJla
NaJICHUsI CBETOBOIO JIyya Ha IPaHMIIe
«BO3yX-CTEKIIO»"

VYpoxk-uccienopanue "AHanus u

o4 00BSICHECHHE ONTUYECKOT0 MUpaXka"
Ypok-koHpepennus "Vcnons3oBanue

95 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 JIun3a, X0 y4eil B TuH3E

97 ®dopmyJia TOHKOM JIMH3BI
JlabopaTtopHast pabota "Ornpeznenenue

98 (OKYCHOTO PACCTOSIHUS M ONTHYSCKON
CHUJIBI COOMpArOIIeH JTUH3BI"

99 [Tony4yeHnne n300paxkeHUi C MOMOIIBIO

cobuparoiei U pacCeMBaIOIIEH JTUH3
Ypok-koHpepennus "[IpuHimn neiicTBus

100 ONTUYECKUX MPHOOPOB (MUKPOCKOTI,
Tesieckor, ¢poroanmnapar)"

I'ma3 kak onTuueckast CHCTEMA.

101 bnn30pyKocTh U JaIbHO30PKOCTh
Paznoxxenue 6enoro cBera B CIIEKTP.

102 Omnertel HetoToHa. Cnoxxenne
CHEeKTpaJibHBIX 11BeTOB. [lucnepcus ceera
VYpok-npaktukym "Habmonenue u

103 00BSICHEHUE OMBITOB MO PA3II0KEHHIO

6enoro csera B criekTp. [lonydyenue 6emnoro
[[BETA MPH CJIIOKEHUHU 1IBETOB"

104 OmnsiThl Pesepdopaa u muianerapHas




MOACIb aroMa

105 ITocrynarter bopa. Moaens aroma bopa.
McnyckaHue 1 NOIJIOEHHE CBETa aTOMOM.

106 KBanTsI. JInHEHUYaThIE CIIEKTPHI

Ypok-npaktuky™m "HabGmronenue
107 CIUTIOIIHBIX U JIMHEHYAThIX CIIEKTPOB
U3JIy4eHUs U UCIycKaHus"

108 PagnoakTuBHOCTE. Anb(da-, 6era- u
raMma-u3JIydeHust

109 Crtpoenue atomHoro siapa. Hykinonnas
MOJIETIb aTOMHOT'O Spa

110 PaanoaktuBHbIE TpeBpalienus. M30Tormbl

111 Ilepuon nonypacnana
VYpok-koHdpepenuus "/lelictBue

112 pazvOaKTUBHBIX U3TyUYEHUI HA KUBBIC
OpTraHHU3MBlI. 3aHII/ITa OT paANOAKTUBHOI'O

u3nydeHus"

ﬂ,[[epHBIe pPCaKknuu. 3aKO0HBI COXPAaHCHUSA
3apsAA0BOTO U MaCCOBOT'O YUCLII

113

114 OHeprus CBA3M aTOMHBIX siziep. CBA3b
Macchl ¥ DHEPTUU

115 Pemenue 3agau no teme "SnepHbie
peaKuuu. JHeprus cBsizu"

Peakium cunTe3a U gelIeHUs AACP.

116 N
Wcrounnku sneprun ConHua v 3BE311

VYpoxk-koHpepennus "AnepHas
117 SHEPreTHKa. DKOJOTHUECKHUE MPOOIEMBI
AIEPHON PHEPIETUKU "




[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

118 teme "Konebanns u BonHbl. CBETOBBIC U
KBaHTOBBIE sIBIcHUA"
KoHntposnbnas padora mo teme "Konebanus

119 1 BoJIHBEI. CBETOBBIC 1 KBAHTOBBIE
SIBJICHHS"

120 Pemenne pacyeTHbIX IO TEME
"MexaHndeckoe aBrKeHue"

121 Pemienne pacyeTHBIX M KaYECTBEHHBIX
3aja4 1o reme "B3aumoneiictBue Ten"
Pemrenne pacyeTHBIX M KAYECTBEHHBIX

122 3a7a4 Mo Teme "3aKOHbI COXpaHECHUS
SHEPruM U uMIryJbca'

123 JlaGopaTopHble paboTHI IO TEME
"MexaHndeckoe ABKeHHE"

124 JlaGopaTopHbie pabOTHI 110 TEME
"Bzanmopeiicteue Tea"

125 Jlaboparopubie paboTsl 1o Teme "IIpocThie
MEXaHU3MBI"

126 Pemienne pacueTHBIX M KaUECTBEHHBIX
3az1a4 no teme "Temnossle mpoueccs”

127 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
3aga4 1mo teMe "BiaxxHocTh"
Pemienne pacueTHBIX M KaYECTBEHHBIX

128 3ama4 no teme "KIIJ[ TemnoBsix
nBuraresei”

129 Pemienne pacyeTHBIX M KaYECTBEHHBIX

3a7a4 10 TeMe ""3aKOHBI TOCTOSIHHOT'O




TOKA"

Pemenne PACUCTHBIX U KAUCCTBCHHBIX

130 3aaa4 no teme "KIIJ] snekTpoycranoBok" !

131 JlaboparopHbie pabOTHI 110 TeMe ""3aKOHBI |
MTOCTOSIHHOTO TOKa"

132 JlaGopaTopHbie pabOTHI 110 TEME |
"CBeToBbI¢ sBICHUS"

133 PaGora ¢ Texcramu 1o Teme "3aKOHBI !
COXpaHEHUs B MEXaHUKeE"

134 Pabota ¢ Texcramu 1o Teme "Konebanus u |
BOJIHEI"

135 PaGora ¢ Tekcramu 1o Teme "CBeTOBEIC 1
SIBIICHUS"

136 Pa6Gora ¢ Texcramu o Teme "KBaHTOBas u |
sanepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10 136 4.5

[NPOTPAMME







ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NpoBEPsIeMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero OﬁpaBOBaHI/Iﬂ

HCIIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pasiindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCK06 SIBJICHHUC

1.3

pacrio3HaBaTh  TPOSIBICHHE  HM3YyYCHHBIX  (DU3MUECKUX  SIBICHUA B
OKpYXarolleM MUpe, B TOM 4yuciie (U3MUECKUe SBJICHHUS B IPUPOJE, HpU
TOM TIEPEBOJUTH TMPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACTATH
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh MU3YyYEHHBIE CBOMCTBA Te€l U (PU3MYECKHUE SBJICHUS, UCIOJIb3Ys
¢usznuyeckue  BEJNWYMHBI, TIPU  ONUCAHUM MPaBWIBHO  TPAaKTOBaTh
(Gu3HYECKUN CMBICI UCIIOJIb3YEMbIX BEIMUYMH, X 0003HAUYEHHUS U €IUHULIBI
¢u3NYEeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIME JaHHYIO
¢u3nUecKyl0 BEIMYUHY C JPYTMMH BeIMYHMHAMH, CTPOMTH TpaduKH
U3yYEHHBIX 3aBUCUMOCTEH (PrU3NUYECKUX BEINYUH

1.5

XapaKkTepU30BaTh CBOWCTBAa Tei, (U3WYECKUE SBIEHUS U TPOIECCHI,
WCIOJB3ysl  M3YYEHHBIE 3aKOHBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(GhOopMyYITHUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATUYECKOE BBIPAKEHUE

1.6

OO0BACHATH (PU3NUYECKHE SABJICHUS, ITPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYyalil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BBIABIATH
MIPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 JTOrH4eCcKuX
miaroB ¢ omnopod Ha 1 — 2 M3y4yeHHBIX CBOICTBa (DPU3MYECKHUX SIBICHUH,
(bu3nYecKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3ajaud B 1 — 2 [elcTBUA, UCHOJB3Yys 3aKOHBI U
dbopMynbl, CBA3BIBaIONME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBHUS 3aJ]aud 3alliChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYJIBI U TPOBOAUTH Pacu€Thl, HAXOJUTh CIPAaBOYHbBIE
JaHHble, HEOOXOJUMbIE ISl pelIeHHs 3ajad, OIEHUBATh PEATMCTUYHOCTH
MOJYYeHHOH (hrU3UYecKOi BETMUUHBI

1.8

pacrno3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MpPH TOMOIIU
bu3NYECKUX METOAOB, B ONMUCAHUM HCCIEAOBAaHUS BBIACIATH MPOBEPSEMOE
MpeIoyIoKeHne (TUIoTe3y), pa3indaTh U UHTEPIPETUPOBATH MMOTYUSHHBIN
pe3ysbTaT, HaxOOUTh OMIMOKM B XOJE OIbITA, JeNaTh BBIBOJABI MO €ro




pe3yJsibTaTaM

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI [0 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HMUYCCKUX
CBOMCTB Tel: (hOPMYJHUPOBATH IMPOBEPSIEMbIC IMPEIIIOI0KCHUS, COOMPAThH
YCTaHOBKY M3 MPEIJIOKEHHOTO 00OpYyIOBaHMS, 3allUChIBATH XOJ OIMbITa U
(bopMyJIUPOBATH BHIBOJIBI

BBIIOJIHATh IPSMBbIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
UGpPOBBIX MpUOOPOB, 3alUCHIBATh IIOKa3aHUS MPHOOPOB € YUYETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUIN

MPOBOAMTH HCCIIEAOBAHNE 3aBUCUMOCTH OAHOW (PU3UUECKON BEIMYUHBI OT
Jpyroil ¢ UCHOJIb30BAaHMEM NPSIMBIX HM3MEpPEHUW, Y4YacTBOBATb B
IUTAHUPOBAaHUM  Y4eOHOro  HCCIeNOBaHUs, CcoOUpaTh YCTAHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIIeAys MPEeAToKeHHOMY IUIaHy, (UKCHPOBATh
pe3yJIbTaThl TIOJYYECHHOW 3aBUCUMOCTH (PH3UYECKHX BEIMYMH B BHIC
MPEIUIOKEHHBIX TAa0MHMI W TpaduKOB, JelaTh BBIBOABI IO pPe3yJibTaTaM
UCCIIE0BAHNS

NpoOBOANTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/IIICCKI/IX BCJIIMYNH, CJICAYS
HpeHHO)KeHHOﬁ HHCTPYKIMU: TIIPpHU BBIIOJIHCHUA I/ISMepeHI/Iﬁ C06I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW  BBIYHUCIATHL 3HAUCHUC HCKOMOM
BCIIMYHHBI

coOJIIO/IaTh MpaBHIIa TEXHUKH OE30ITaCHOCTH TPHU paboTe ¢ JabopaTOpPHBIM
o0opyaoBaHrueM

yKa3bIBaTh TPUHIMIBI JTEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapakTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOIIBIO UX OMMCAHUS, UCHOJB3Ys 3HAHUS O
CBOMCTBaX (PM3MYECKHUX SIBIEHUN M HEOOXOAWMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOANTH  TPUMEPHl  (HAXOAWTh  HMHPOpPMAIMIO O  MpUMepax)
MPAaKTUYECKOT0 HCMOJb30BaHUS (U3NYECKUX 3HAHMM B TOBCEIHEBHOM
XKHU3HU Ui o0OecrieyeHHus Oe30MacHOCTH MpU OOpalleHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpAaHEHUS 3/J0POBbs M COOIIOEHUSI HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOLIEH cpene

OCYHIECTBIISAITh OTOOpP HMCTOYHHKOB HHGoOpManuu B ceTd VHTepHET B
COOTBETCTBUU C 3aJJaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIINXCS
3HAHUH M NyTEM CPAaBHEHMsI Pa3IMYHBIX MCTOYHHUKOB  BBIIEIATH
uHpOpPMALIMIO, KOTOpas SBISAETCS NPOTUBOPEUUBONHMIN MOXKET OBbITH
HEJOCTOBEPHON

UCIOJIb30BaTh IPU BBINOJIHEHUHM Y4YEOHBIX 3a/JaHUI HAy4YHONOIYJISPHYIO
auTeparypy (pU3MUECKOro CoAepKaHMs, CIPABOYHbIE MaTepHAaJIbl, PECypPChI
cetu HMHrepHer, Bnaaerb NpuUEMaMM  KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBanHus HHPOPMAIK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHHKOB MH(pOpPMAIMK (PU3NYECKOTO COAECpkKaHUs, B TOM




qrclie MyOJUYHO JIeNIaTh KPaTKHE COOOIIECHUS O Pe3yIbTaTax MPOSKTOB MU
y4eOHBIX MCCIEOBAaHUM, MPHU ATOM T'PAMOTHO HCIIOJIB30BaTh W3YUYCHHBIN
MOHATUWHBIN ammapar Kypca (U3UKH, CONPOBOXIATh BBICTYILICHUE
Npe3eHTauuen

1.19

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

OpU BBIIOJHEHUHM Y4YEOHBIX TNPOEKTOB M HCCIEAOBAHHMHA pPaCHpenersiTh
0053aHHOCTH B TPYIIE B COOTBETCTBHUM C IIOCTABJICHHBIMU 3a/la4aMH,
CIEIUTh 3a BBIIOJIHEHUWEM IUIAHA JIEMCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATENIBHOCTh  IPYNIbI,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUNTBIBAsi MHEHUE OKPYKAIOLIUX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIIOJIB30BaTh IOHATHA

pasiinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIMIUX NAHHOC (I)I/I3I/I‘ICCKOC SABJICHUC

1.3

pacrno3HaBaTb  MpPOSBIEHUWE  M3YYEHHBIX  (PU3MYECKUX  SBICHUH B
OKpYXarolleM MHpE, B TOM 4YHciie (pU3NYECKUE SIBJICHUSI B MPUPOJE, NPHU
9TOM TMEpPEBOJUTh MPAKTUYECKYI0 3aJadyy B Yy4eOHYyIO, BBLIEIATh
CyLIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh MU3YUYEHHBbIE CBOMCTBA Te€Nl U (PU3NYECKHUE SIBICHUS, UCIOJIb3YS
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(¢u3HYECKUN CMBICIT MCIIOJIb3YEMbIX BEJIIMYUH, O0O3HAUYEHUS M €IWHULIBI
¢u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIME JaHHYIO
¢u3nUecKyl0 BEIMYMHY C JPYTMMH BEJIMYHMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINUUH

1.5

XapakTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCMOJB3ysl  M3YYEHHbIE 3aKOHBI, TMpPHU OTOM J1aBaTh  CJOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BBIPAKECHHE

1.6

OOBSACHATh (U3NYECKUE MPOLIECChl U CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalluli MPAKTUKO-OPHUEHTHUPOBAHHOIO XapakKTepa: BBIABIATH
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0OBsICHEHHE U3 | — 2 JTOrH4eCcKUX
1aroB ¢ MoMoImbio 1 — 2 HM3yuyeHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUH,
(U3NYECKNX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemiath pacy€THblE 3agayd B 2 — 3 JACHCTBUS, MCHOJIB3YS 3aKOHBI U
dbopMyIbl, CBs3bIBaOLIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSI 33Jlayd 3alMChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX JJIs pelleHus 3ajaud, BbIOMpaTh 3aKkoHBI U (GOPMYIIBI,
HeoOXoauMble i €€ pelleHUs, NPOBOAUTH pacy€Thl M CpPaBHUBATh




MOJIYYCHHOC 3HAYCHUC (1)I/ISI/II-IGCKOI\/‘I BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PCIINTh IIPpHU IIOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOHOB, HCIIONB3YyS OIMMCAHUC MUCCICAOBAHHA, BBLIACIIATDH
IMPOBEPACMOC MPpCANOJIOXKCHUC, OLICHUBATh I[MPABUJIBHOCTH nopsaaka
MMPOBCACHUA UCCIICAOBaHMA, ACIaTh BBIBOIBI

HPOBOIUTH OTBITHI [0 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HMUYCCKUX
CBOMCTB Tell: (hOPMYJIHUPOBATH MPOBEPSEMbIC MPEINOIOKEHUS, COOUPAThH
YCTaHOBKY M3 MPEIJIOKEHHOT0 00OPYI0OBaHHUs, OMKCHIBATH XOJ OIBITA U
(bopMyJIUPOBATH BHIBOJIBI

BBITIOJIHSTH TMPSIMbIE U3MEPEHHUsI C UCIIOIh30BAHHEM aHAJIOTOBBIX NMPHUOOPOB
U JaTYUKOB (PU3NYECKUX BEIMYWH, CPABHUBATH PE3YJIbTAThl U3MEPEHUU C
y4€TOM 33JaHHOM a0COJIFOTHON MOTPEUTHOCTH

MMpOBOANUTL HMCCICA0OBAHHUC 3aBUCUMOCTHU OHHOﬁ (bHSPI‘I@CKOfI BCIIMYMHBI OT
npyroﬁ C HUCIIOJIb30BaHHEM IIPsAMBIX HSMCpCHHfIZ IJIAaHUPOBATb
HCCIICOOBAHUC, CO6I/IpaTB YCTAaHOBKY H BBIIIOJIHATE HU3MCPCHUSA, CIICAYS
MNPEAJIOKCHHOMY IJI1a”ny, (1)I/IKCI/IpOBaTB PE3yJIbTAaThI HOHy‘lCHHOﬁ
3aBUCHUMOCTHU B BHJEC Ta6J'II/II_I n rpaq)I/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM
HUCCICI0BaHUA

MMPpOBOAUTL KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYUH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTb 9KCIICPUMCHTAJIbHY IO YCTaHOBKY, CJICays
HpeHHO)KCHHOﬁ HWHCTPYKIUHU, U BBIYUCIIATh 3HAUCHUC BEJINYHUHBI

coOiroaaTh MpaBujia TEXHUKUA O€30MacHOCTH Mpu padoTe ¢ J1abopaToOpHBIM
o0opyaoBaHrueM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX [PUOOPOB U
TEXHUUYECKUX YCTPOICTB C ONMOPOI Ha WX OMMCAHUS, MCIOIb3Yysl 3HAHUS O
cBOiicTBax  (M3MUECKUX SIBICHUH U  HeoOXoAumble  (U3NUYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWMCTBA U HU3MEPUTEIbHBIE
HpI/I60pBI Imo cxeéMaM H CXEMAaTHYHBIM PHUCYHKaM, COCTaBJISATb CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCHEeAOBaTEIbHBIM W TNapauieIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jnyas YCJIOBHbIE OOO3HAYEHHUS 3JIEMEHTOB
AIEKTPUYECKUX LETIei

1.16

OPUBOANUTH  NPHUMEpPHl  (HAXOAUTH  HMH(OpPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HMCIONb30BaHUs (U3MYECKUX 3HAHUW B MOBCEIHEBHOM
KHU3HU 11 o0ecniedyeHus: Oe30MacHOCTH MpH OOpalieHuu ¢ mpudopaMu U
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS 370POBbsI U COOIIOACHUS] HOPM
HKOJIOTHYECKOTO MTOBEICHHS B OKPYXKAIOLIEH cpene

1.17

OCYHIECTBIIATh TMOUCK HH(MOpManuu (U3NYECKOTO COACpPKAHHUS B CETH
WuTepHer, Ha OCHOBE UWMEIOIIUXCS 3HAHUM M NYTEM CpaBHEHHS
JOTIOTHUTEIbHBIX UCTOYHUKOB BBIACISATh HH(POPMALIHMIO, KOTOPAsl SBIISETCS
MIPOTHUBOPEUNUBOMN MITH MOXKET OBITh HEJTOCTOBEPHOMN

1.18

UCMOJIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO




TuTepaTypy (PU3NYECKOro COACPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu HurepHer, Biagerb NpuéMaMH KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IHCHMEHHBIC M KPATKHE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICpKAaHHUs, B TOM YHCJIC IMyOJMYHO MPEICTABIATH PE3yJIbTAThl IPOCKTHOM
WK HUCCIICIOBATEIBCKOM JEATEIbHOCTH, [IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3yYCHHBIA TOHATUHHBIA —ammapar Kypca (GHU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TIPE3eHTaIEH

1.20

OpYU BBHINOJIHEHUH YYEOHBIX NPOCKTOB W HCCICIOBAHUN (U3NIECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 3aJla4aMHM, CJIECIUTh 3a BBIIOJIHEHUEM IUIaHA ACUCTBUU U
KOPpPEKTHpOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTh I'PYIIBI, BBICTPAUBATh KOMMYHHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISISt TOTOBHOCTD Pa3pelaTh KOH(IUKTHI

9 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1.1

IIpoBepsiemble MpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

1.2

1.3

1.4

1.5

pas3indaTtb ABJICHUA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘IGCKOC SIBJICHUC

pacrio3HaBaTh  INpOSIBICHHME  HM3YYCHHBIX  (PU3MUECKUX  SIBIEHUH B
OKpY’KalollleM MHUpE, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
TOM TMEpPEBOJUTh MPAKTUYECKYI0 3aJadyy B Yy4eOHYIO, BBLIEIATh
CyILIECTBEHHbIE CBOICTBA (MIpU3HAKU) (PU3UUYECKUX SIBICHUN

OIKCHIBATh M3yUYCHHbIE CBOWMCTBA Tel U (PU3NUYECKUE SIBICHUS, UCIOIb3YS
¢usnyeckue  BEIMYUHBI, NPU  ONHCAHUU NPABUWIBHO  TPAKTOBATh
¢u3nUecKUit CMBICT HCIIOJIB3YEMBIX BEIUYMH, OOO3HAYEHHUS MU €IUHMIIBI
¢bu3nyecKux BEIMYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOIINE JIAHHYIO
¢bu3NYeCKyl0 BEIUWYHHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBONCTBA Tel, (QU3NYECKUE SIBIEHUS U TIPOIECCHI,
UCIIONb3Ysl  M3YyUYEHHbIE 3aKOHbI, TP HITOM JaBaThb  CJIOBECHYIO
(GbopMyIIHPOBKY 3aKOHA U 3alUCHIBATh €70 MAaTEMaTHUYECKOE BhIpaKEHHE

1.6

OOBSICHATh (PU3UYECKUE MPOIECCHl M CBOICTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUl IPAKTUKO-OPUEHTHUPOBAHHOI'O XapakKTepa: BBIABIATH
NPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH O0BACHEHHE U3 2 — 3 JOTrMYECKUX




[IaroB ¢ MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHHUH,
(bU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemate pacu€THbple 3ajadyu (onuparoluecs Ha cucreMy u3z 2 — 3
YpaBHEHHMIA), MCIIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3bIBAIOIINE (U3UUECKUE
BCJIMYMHBI: Ha OCHOBC aHaJIM3a YCJIIOBUA 3aJadyd 3alluCbIBATh KPATKOC
YCIOBUC, BBIABJIATH HCAOCTAIOIINC WA H30BITOYHBIE JaHHBIC, BBI6I/IpaTB
3aKOHBI M (H)OPMYJIBI, HEOOXOIUMBIE JUIS PEIICHHs, TPOBOJUTH PAcUEThl U
OLICHUBATh  PEAIUCTUYHOCTh  TOJYYECHHOTO 3HA4YEeHUS  (U3MUYECKOI
BEJINYMHBI

1.8

pacrno3HaBaTh MpoOJEMBbl, KOTOpPbIE MOXXHO pELIUTh MpPU MOMOIIU
(Gu3NYECKUX METOAOB, HCIOJIb3Yys OIMCAHUE WCCIIEIOBaHUS, BBIICISATDH
[IPOBEPSIEMOE  IPEAINOIOKEHHUE, OLECHMBAThb IPABUIBHOCTh  IOPAIKA
IIPOBEACHUS  UCCIECNOBAaHMs,  J€laTh  BBIBOABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOACHUH U ONBITOB

1.9

MMPOBOAUTDL OIIBITEHI 11O HB.6JIIOI[€HI/IIO (i)I/IBI/I‘-ICCKI/IX SIBIICHUM WIIN (1)I/I3I/I‘ICCKI/IX
CBOMCTB Te€JI: CAMOCTOATEIbHO COOMpATh YCTAHOBKY H3 H30BITOYHOIO
Habopa 000py/nOBaHMs, ONUCHIBATH XOJA OIBITAa U €ro pe3ysbTaThl,
(bopMyIMpOBATH BBIBOAbI

1.10

POBOJIUTH NPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HW3MEPEHUH, OMpPENesis
CpeHEee 3HaueHue Hu3MepseMoll BenuuuHbl ((OKYCHOE pacCTOsSHUE
coOuparomiei JMH3bI), OOOCHOBBIBaTH BBIOOp cloco0a H3MepeHus
(M3MepHTETBHOTO MPUOOPa)

1.11

IPOBOAMTH HUCCIIEJOBAaHME 3aBHUCUMOCTEH (IM3MYECKHUX BEIUYUH C
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEPEHHI: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbBHO ~ COOMpaTh  yCTAHOBKY, (UKCHUPOBAaTh  PE3yJbTaThl
MOJIyYEHHON 3aBUCHUMOCTH (HU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpaduKoB, JeNaTh BHIBO/BI IO PE3yJIbTaTaM UCCIIECAOBAHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HU3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYHH: ITIJIAHUPOBATH
HU3MEPCHHA, CO6I/IpaTI) OKCIICPUMCHTAJIIBHYIO YCTAHOBKY H BBIIIOJIHATH
HU3MCEPCHUA, CICAYys Hp@)l.]'[O)KCHHOfI HUHCTPYKIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYMHBI U AHAJIM3UPOBATH IMOJIYUCHHBIC PE3YJIbTAThI C y‘-IéTOM 33[[8.HHOI>1
MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

1.14

coOiroaaTh MpaBuja TEXHUKU O€30MAaCHOCTH MpHU paboTe ¢ JabopaToOpHBIM
000py1I0BaHHEM

pa3nn4yaTh OCHOBHBIE TMPH3HAKM H3YYEHHBIX (PU3MUECKUX MOJIeNeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPAOE TEJIO, TOUYEUHBIH HCTOYHHMK
CBETa, JIy4, TOHKas JIMH3a, IJTaHEeTapHasT MOJIENIb aTOMa, HyKJIOHHAsT MOJICIh
aTOMHOTO siipa

1.15

XapaKTepu30BaTb NPUHIUNBI  JEHCTBUS  HW3yYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOI Ha MX OMHCAHUS, UCTONb3Ys 3HAHUS O
CBOWCTBaX  (U3MYECKUX SBJICHUH H  HeoOXomumble  (pusmueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIB30BAaTh CXEMbl U CXEMaTHUYHbIC PUCYHKHU M3YyUYECHHBIX TEXHHUYECKHX
YCTPOICTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPHU
pelieHnr  y4yeOHO-IPAKTHMUECKUX  3a/7ay, ONTHYECKHE CXEeMbl s
MOCTPOCHHUS N300paKEHH B IJIOCKOM 3epKajie ¥ cOOUparouieil TuH3e

1.17

OPUBOJIUTH  TpUMEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMeEpax)
MPAKTUYECKOTO HWCIONB30BaHMs (U3MUECKUX 3HAHWA B IOBCEIHEBHOMN
JKU3HHU I oOecriedeHusi 0€30MMacHOCTH MPH OOpalleHuH ¢ MpUuOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbsI M COOIOICHUS HOPM
9KOJIOTUYECKOTO MOBEJICHHS B OKPYKAIOIICH cpefie

1.18

OCYILECTBIISATh TMOMCK WH(pOpMAMU (U3NIECKOTO COJEPKAHUI B CETH
WuTepHeT, caMocTosATeNnsHO (HOPMYTUpPYsST TIOMCKOBBIM 3ampoc, HaXOIUTh
MyTH ONpPEIEICHUS TOCTOBEPHOCTH MOJIYYEHHOW MH(GOpMAallMd HAa OCHOBE
MMEIOIIMNXCA 3HAHUHM U JIONIOJIHUTENIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPU BBIIIOJHEHUU YYE€OHBIX 3a/JlaHUN HAyYHO-IOMYJISIPHYIO
auTeparypy (pU3HUECKOro CoAepKaHMs, CIPABOYHBIC MAaTE€PHAJIbI, PECYPCHI
cetu HHrepHer; Biangerb NpuUéMaMM  KOHCIIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uH(pOpMAlMM W3 HECKOJIbKUX HWCTOYHUKOB (PH3UYECKOTO COJCpIKaHUS,
MyOJIMYHO TPEACTABIATh PE3YyJIbTaThl MPOSKTHON WM MCCIIEN0BATEIbCKON
JIEATEIIbHOCTH, IIPX 3TOM I'PaMOTHO HCMOJIb30BATh U3YYEHHbIN MOHSITUNHBIN
anmapar Hu3ydaeMoro pasziena (U3UKH U COMPOBOXKIATh BBICTYIICHUE
Mpe3eHTaIuel ¢ yuéToM 0COOCHHOCTEN ayJUTOPHH CBEPCTHUKOB

1.21

MPU  BBITIOJIHEHUH YYEOHBIX TMPOEKTOB M HCCIEIOBAHUN (PU3NUECKHUX
IIPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TpYINIE B COOTBETCTBHM C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEAUTh 32 BBITIOJIHEHUEM IUIaHA JIEHCTBUN U
KOpPPEeKTUPOBaTh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKIIA] B
JEeSTENIbHOCTh TPYIIBI, BHICTPAUBaTh KOMMYHHKAaTHBHOE B3aUMOJCHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
7 KUIIACC

Kon Kon
pa3aesa  3jieMeHTa

®U3UKA U EE POJIb B IOZHAHMM OKPYXAIOIIEI'O MHUPA

®uzuka — Hayka o mpupoje. SBineHus npupoasl. Ouznueckue

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

1.1 SIBJICHUSA . MCXaHHUYCCKHUC, TCIIJIOBBIC, QJICKTPHUYCCKUC,
MAaruuTHBIC, CBETOBBIC, 3BYKOBBIC

dusnueckue BETMUYMHBL V3MepeHune (U3HYECKUX BEIUYHH.
1.2 dusnueckue puOOpHI. [TorpemuocTs U3MEPEHUM.
MexayHapoaHas cucTemMa eMHHUIL

EcrecTBeHHOHayuyHBIi ~ METOA  TO3HaHMS:  HaOJIIOJCHHE,
IIOCTAHOBKA HAY4YHOI'O BOIIPOCA, BBIABH)KCHUE THUIIOTES,

: 1.3 JKCIIEPUMEHT IO IIPOBEPKE  TUIIOTES, 00BsicHEHHE
Ha0JII0AaEMOT0 SBICHUS
1.4 Ornucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH
[IpakTuyeckue paboTHI:
###Part##l3MepeHne pacCTOSAHUMN.
15 ###HPar###113Mepenne o0bEMa )KUIKOCTU U TBEPJIOTO Tea.

##HPar###0npenencHue pazMepoB MajbIX Tell.
H###Part##3mepenune TeMIepaTrypsl npu IIOMOIIU
KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEH1A O CTPOEHNU BEIIECTBA

###HPar#H###CTpoeHre BelllecTBa: aTOMbl M MOJIEKYJBI, UX
2.1 pa3Mepbl.  OmnbIThl, JOKa3bIBAIOIIUE JUCKPETHOE CTPOEHHUE
BEILIECTBA

###Par###][Brokenne yactui BemectBa. CBs3b  CKOPOCTH

2.2 JBWKEHHSI YaCTHIl C TeMIlepaTypoil. bpoyHOBCckoe nBHKeHHE,
b dy3us
2 )3 B3anmopnencTere 4acTHI BELIECTBA: IPUTSKEHUE U
' OTTaJIKUBaHUE

H#H##Par### ArperaTHple COCTOSIHHSI BEILIECTBA: CTPOEHUE Ta3o0B,
KUAKOCTEH M TBEPIABIX (KPUCTAJUIMUECKUX) Tel. B3zanMocBs3b

2.4
MC)KI[y CBOUCTBaMHU BCIICCTB B pa3H1>1x aneFaTHBIX COCTOAHUAX
Hn Uux aTOMHO-MOJIeKYHSIpHBIM CTpOGHI/ICM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6 [IpakTuyeckue pabOTHI:




JABVWKEHUME 1

###Par###0O1enka auameTpa aTroMa METOAOM psAoB  (C
HCIIOIb30BaHUEM (oTorpaduii).

###Par###0nbIThl IO HAOJIIOJCHUIO TEIJIOBOTO PACHIUPEHUS
ra3os.

###Par###0nbITBl MO0 OOHAapY)KCHHMIO  JICUCTBHS  CHJI
MOJIEKYJIAPHOTO IPUTSKEHUS

B3AMMOJIEVICTBME TEJI

3.1

3.2

Mexanuueckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JABUKECHUE

#H##Par###Ckopoctb. CpellHsIsl CKOPOCTh NP HEPAaBHOMEPHOM
JBUKEHUU. PacuéT myTH ¥ BpeMEeHH JIBH>KEHUS

3.3

SIBnenue uHepuuu. 3akoH MHepuMU. B3aumonelicTBue Ten Kak
IIPUYMHA U3MEHEHUs CKOPOCTH JIBUKEHUS Tell. Macca kak Mepa
MHEPTHOCTH Teja

34

3.5

#HHPar### norHocts  BemectBa. CBA3b  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIe 00bEMa BEIlleCTBA

Cuita xak XapaKTCPHUCTUKA BSaHMOHeﬁCTBHH TCI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuibl ¢ MOMOIIBIO
JTUHAMOMETpa

3.7

3.8

#HHPar#t## ABnenue Tarorennsa U cwia Tsokectu. Cruia TsSHKeCTu
Ha Jpyrux raHerax. Bec tema. HesecomocTs

Cuna TPCHUS. TpeHI/Ie CKOJIBKCHUA U TPCHHUC I1OKOA. TpeHHe B
npupoac U TCXHUKC

39

##H##Par###CrnoxeHre Cuil, HalPaBJIEHHBIX [0 OJHOM MpAMOI.
PaBHOEelicTBYIOIIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OrmpeziesieHne CKOPOCTH PaBHOMEPHOTO JBWKEHHUsS (IIapHKa B
YKUJKOCTH, MOJICITH JIEKTPUYECKOTO aBTOMOOMIISA U TaK Jajiee).
Ompenenenne cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WIH
apuka Mo HaKJIOHHOW IIOCKOCTH. OmnpeneneHne MIOTHOCTH
TBEpAOro Tena. OMBITH, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh
pacTspkeHus (nedopMaiiuu) Npy>KUHBI OT MPUIOKEHHON CHUIIBL.
OnbIThl, JEMOHCTPUPYIOUIUE 3aBHUCUMOCTb CHUJIBI  TPEHHS
CKOJIBKEHUSI OT Beca Teja M XapaKTepa COMPHUKACAIOMIMXCS
ITOBEPXHOCTEN

dusnueckue SBICHUSA B IMPUPOAC: NPUMEPHI JBUKECHHUS C
Pa3JIMYHBIMU CKOpPOCTSIMH B JKMBOM M HEXHUBOH IIpUPOIE,
JEHCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: IMHAMOMETP, TOAIIUITHUKA

JIABJIEHME TBEP/BIX TEJ, )KUJIKOCTE U TA30B

4.1

JaBnenue TBEpmoro Tena. CmocoObl  yMEHBIIGHUS |




YBCIMYCHUA NABJICHUA

4.2

4.3

JlaBnenue rasa. 3aBUCHUMOCTb JaBJ€HUsA raza OT 00BbEMa,
TEeMIIepaTypbl

[lepenava naBieHust TBEPABIMU TEIAMU, KUIKOCTIMU U Ta3aMHu.
3akoH Ilackana. [THeBMaTHueCKe MaIlIMHEI

4.4

3aBUCHUMOCTD JaBJICHUS JKUJIKOCTH oT TITyOHWHEI.
I'mapocratuueckuii  mapagokc. CooOmarommecss  COCYIBI.
l'unpaBnrueckre MEXaHU3Mbl

4.5

Atmocdepa 3emnum u armocepHoe mgasineHue. I[IpuumHBI
CyIIECTBOBaHUS  BO3AYHIHOM  o00omouku  3emun.  OnbiT
Toppuuennu. 3aBHCHMOCTH  aTMOC(EpPHOTO  JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

WN3smepenue  armocdepnoro  gasnenusa. llpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

JleiicTBHE KHUAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TeJO.
BrliTankuBaromias (apxuMeioBa) cuiia. 3akoH Apxumesna

4.8

4.9

4.10

[InaBanue ten. BoznyxomnnaBanue

[IpakTryeckue paboTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEéMa
MOTPYKEHHOW B JKUAKOCTh dacTu Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CHUJIbI, NEMCTBYIOLIECH HA TEJO, MOTPYHKEHHOE
B JKUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKHUBAIOIIECH CUIIBI,
JIEHCTBYIOIIEH HA TEJO B KUAKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOIME 3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHIIBL,
JeMCTBYIOIEH Ha TeJIO B )KUJIKOCTH, OT 00bEMa MOrpyKEHHON B
KUIKOCTb 4YacTM Tella U OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHME JIOAKU U
onpeercHue €€ rpy30n0IbEMHOCTH

dusznueckue SBICHUSI B npupoac: BIIUAHUC aTMOC(I)CpHOFO
JIaBIICHUS Ha KUBOU OpTraHu3M, IIaBaAHUC pBI6

4.11

Texaudeckue yCTpoiicTBa: cooO1aronecs cocybl,
YCTPOUMCTBO BOJAOINPOBO/IA, TUIPABIUICCKUN TIPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, TTOPIITHEBOM HACOC, apeOMETP

PABOTA, MOIIHOCTbB, DHEPT' UA

5.1 Mexanundeckas pabora

5.2 Mexanudeckas MOIITHOCTh

53 [IpocTble MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' I[TpaBuiio paBHOBECHS pbluara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K 0JIOKY

55 «3on0T0€ TpaBWIIO» MeXaHWKU. KoapduuueHT mnoae3Horo

neicTBUs MexaHu3MoB. IIpocTele MexaHu3Mbl B OBITY U




TEXHUKE
5.6 [ToTeHimanbHast SHEPTUM TeJa, MOJHITOrO Hall 3eMIIEH
5.7 Kunernueckas sHeprus
53 [lonnass MexaHuveckass DSHeprus. 3aKOH HM3MEHEHHUS U
' COXpaHEHUsI MEXaHUYECKON IHEPTUU
[IpakTuueckue padboOTHI:
###Par###0Onpeneneaue  paboThl  CWJIBI  TPEHHS  TIPHU
59 PaBHOMEpPHOM  JIBIDKEHMM  Tejla 10  TOPU3OHTAIBHOM
' noBepxHoctu. MccienoBanue yCIOBUN PABHOBECUS pblUara.
Nsmepenne KIIJ[ nHakioHHOW miockocTu. M3ydeHue 3akoHa
COXpaHEHUsI MEXaHUYECKON IHEPTUU
5.10 ®u3nuecKkue SBJICHUS B IPUPOJIE: PbIYAry B TEJIC YEJIIOBEKA
TexHnunueckue YCTpOMCTBA: pbryar, MTOJIBH>KHBII 51
5.11 HEMOJIBIDKHBIA ~ OJIOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COAEP KAHNS
pasaesa  JJieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKOU TEOPUHU
6.1 cTpoeHHus BemiecTBa. Macca u pasmepbl MoiieKyd. OTbITHI,
' MOJATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOpUHU
6.2 Mopenu TBEPAOTO, JKUIKOTO W Ta3000pa3HOTO COCTOSTHHI
' BemecTBa. Kpucramnmaeckue u amopdusbie Tena
6.3 OOBbsicHEHHE CBOMCTB ra30B, JKUAKOCTEH M TBEPABIX TeJl Ha
' OCHOBE MOJIOKEHUI MOJIEKYISIPHOKUHETUYECKON TEOPUU
6.4 CmaunBaHuE M KalTWUISIPHBIC SIBJICHUS
6 6.5 TemioBoe paclIupeHHe U CKaTue
6.6 Temnepatypa. CBs3b TeMmepaTypbl CO CKOPOCTbIO TEIJIOBOTO
’ JIBUYKEHHUSI YACTHUIL
6.7 Buytpennsas oHeprus. CnocoObl H3MEHEHHsI BHYTpPEHHEU
' SHEPruM: TEIJIoNepeaaya U COBEpIIEHUE pabOThI
6.8 Buabsl  Temionepenaud: — TEIJIONPOBOAHOCTb,  KOHBEKIUS,
U3JIy4eHUe
6.9 KommuectBo TemnoTel. Y neabpHast TEIIOEMKOCTD BEIECTBA
6.10 TennooOMeH M TEIIOBOE paBHOBECHE. YPaBHEHUE TEIJIOBOTO
' Oananca




6.11

IInaBnenue wu OTBCPACBAHUC KPUCTATINIMYCCKHUX  BCUICCTB.
Y,HCJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

6.13

[TapooOpa3oBanne u koHueHcarus. Vcnapenuwe. Kunenwue.
VY nenbHas TEeIioTa napooOpa3oBaHMs. 3aBUCHUMOCTh
TEMIIEPATYPhI KUTICHUS] OT aTMOC(HEPHOTO JaBICHHUS

BnaxnocTtn BO3yXa

6.14

3H€pI‘ W TOILJIMBA. yI[eJIBHaSI TCIJIOTA CTOpaHUA

6.15

6.16

[Tpunnuner padotel TemmoBbix nBurareneit KIIJ[ TteroBoro
nBuratens. TersoBble JBUTATENM W 3alllUTa OKpYyXKarolen
cpenbl

3aKOH COXpAaHEHUS U MpPEBpalleHUs HSHEPrUU B TEIUIOBBIX
mpolieccax

6.17

6.18

[TpakTuyeckune paboOTHI:

###Par###OnpITBl MO0 OOHApY)KEHHWIO  JEHCTBHS  CHII
MOJIEKYJISIPHOTO IPUTSKECHHUS.

#H##Par###OnbIThl 110 BBIPAILIMBAHUIO KPUCTAJIOB ITOBAPEHHOM
COJIM WX caxapa.

###Par###OnbITHl 10 HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, KHUJIKOCTEN U TBEPIABIX TEIL.

###Par####OnpeneneHne  JaBieHUs Bo3Ayxa B OajioHe
HIIPUILIA.

###Par####ONbITHI, 1€MOHCTPUPYIOIINE 3aBUCHMOCTb JIaBJICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHus WK OXJIAXKICHHSL.
#HPart##]IpoBepka rUNOTE3bl TUHEHHON 3aBUCUMOCTHU JJIMHBI
CTONOMKAa JKUJAKOCTM B TEpPMOMETPUYECKOH TpyOke OT
TEMIIEPATyPBI.

###Par###HaOmonenne n3MeHEeHNs] BHYTPEHHEH YHEPruu Tesa
B pe3yJIbTaTe TEIJIoNnepe ayu U padoThl BHEITHUX CHUIIL.
#H##Par###lccnienoBanue SBJICHHS ~ TEIJIOOOMEHa  TpH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#H#Par#H##OnpenencHue KOJIWYECTBA TEIUIOTHI, IOJIYyYEHHOTO
BOJIOM TpU TEIUIOOOMEHE C HarpeTbiM METaNIMYeCKUM
LUJUHIPOM.

#H#Par#H#OnpeneneHue yaelbHON TENIOEMKOCTH BEIIECTBA.
#HPartH##lcciienoBanue mmpolecca UCIIapeHus.
#H##Par###OnpenesieHue OTHOCUTEILHON BIIAXKHOCTH BO3/IyXa.
#HHParf##Onpenenenue yenbHOM TEIUIOTHI IIJIABICHUS JIbJA.

dusnyeckue SBICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSKEHUE U
KallWJUISIPHBIE SIBJIEHUS B NPUPOJIE, KPUCTAUIBI B IPUPOJE,
usnydenue CoiHIa, 3amMep3aHue BOJOEMOB, MOpPCKUE OpH3BI;
o0pa3oBaHuE pOChl, TYMaHa, UHEs, CHera.

6.19

Texnuueckue YCTPOUCTBA: KaIluJUIspBL, IIPUMEPBHI
UCIIOJIB30BAaHUs KPUCTAJUIOB, XKUAKOCTHBIM TEPMOMETD, NATYUK




TEMIEpATypbl, TEPMOC, CHUCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TCUXPOMETp, NapoBas TypOWHa, JBHUraTellb
BHYTPEHHET0 CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Teil. [[Ba poaa 3JIeKTpUUECKUX 3apsJioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kyiiona
7.2 (3aBUCUMOCTb CHJIBI B3aMMOJECMCTBUSI 3apsSKEHHBIX TEJI OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX]Ty T€TIaMH )
DnekTpuueckoe nosie. HanpsxkE€HHOCTh AJIEKTPUUECKOTO IMOJIS.
7.3 [lpuHuMn  cymeprno3uiMu  SJIEKTPUYECKUX  mojied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu 3JIEKTPUYECKUX 3apsJI0B. DneMeHTapHbIi
7.4 anekTtpuueckuil 3apan. CtpoeHue aroma. IIpoBogHukM U
JURJIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsiaa
76 DNeKTpUYECKU TOK. Ycenosus CYILIECTBOBAHUSA
' AIIEKTPUYECKOr0 TOKa. MICTOYHMKN OCTOSIHHOTO TOKa
77 JleficTBUSL  DIIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMMHYECKOE,
’ MarHUTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax
7.8 Onektpuueckas nemnb. Cuia Toka. DJIeKTpUYECKOe HallpshHKeHNe
79 ConpoTuBieHHEe TNPOBOJHUKA. YAEIBHOE CONPOTUBIICHHE
' BEILIECTBA
7.10 3akoH OMa 1JIs ydacTKa Lenu
7.11 [TocnenoBarenbHOE U MapaJUIETbHOE COCTUHEHUE TPOBOJHUKOB
712 PaboTa ¥ MOIIHOCTH 3JEKTPUYECKOT0 TOKa. 3akoH J[xoyns —
' Jlenna
713 DNeKTpUYecKHe LENU U MOTPEOUTENN IIEKTPUUECKON 3HEpruu
' B ObITy. KOopoTkoe 3aMbIkaHue
714 [TocrossHHbIE ~ MarHUTHL.  B3anMoAeiCcTBHE  MOCTOSHHBIX
' MarHuTOB
715 MaruutHoe nose. MarautHoe nojie 3eMJIM M €ro 3HaueHUue JUIs
' JKU3HU Ha 3emiie
716 OmeiTr Opcrega. MarHuTHOe 1ToOJIE€  AJIEKTPUYECKOTO TOKa.
' [IprMeHeHne IeKTPOMarHuToOB B TEXHUKE
JleiicTBE MarHMTHOTO IIOJII Ha MPOBOAHMK C TOKOM.
717 OJIeKTpOABUTATENb  IOCTOSIHHOTO  TOKa.  Mcmonp3oBaHue
' AJIEKTPOJBUIaTENIe B TEXHUYECKHX YCTPOHMCTBAX M Ha
TpaHCIOpTe
718 Onpitel ®apanes. SIBneHue >3IEKTPOMAarHUTHOM MHIYKIMH.
' [Tpasuio Jlenna
7.19 OnextporeHeparop. CrnocoObl TOTYYEHUS DIIEKTPUUYECKON




SHEPTrUuu. IDJIEKTPOCTAHIIMM HA BO30OHOBIISEMBIX HCTOUYHHMKAX
SHEpPIruu

7.20

7.21

[TpakTuyeckue pabOTHI:

OnbITel 10 HAOIIOACHUIO HJIEKTPU3ALMHU TeJ UHAYKLIUEH U 1pu
COIPUKOCHOBEHUH.

HccenenoBanue AeiMCTBUA 2JIEKTPUYECKOTO I10JIS HA IIPOBOIHUKHU
U IUDJIEKTPUKH.

CO6opka u npoBepka padOoThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

H3MmepeHue U peryJInpoBaHHe CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaIPsHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIbl TOKa, HAYIIEro 4epes
pPE3UCTOP, OT COINPOTUBIICHUS PE3UCTOpa U HANpSOHKEHUS Ha
pe3ucTope.

OnbeIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPHUYECKOIO
CONPOTHUBIIEHUS MPOBOAHMKA OT €ro JUIMHBL, IUIOLIAAU
IIONIEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIPSKEHUN pu
IIOCJIE0BATEIbHOM COEQUHEHUM ABYX pesnuctopoB. IIpoBepka
npaBwia JUisi CHJIbl TOKAa MpU MNapajuleIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uayumero  yepes  pesucrop.  OmpexneneHue  MOIIHOCTH
AIIEKTPUYECKOTO  TOKa,  BBIACIAEMON  Ha  PE3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, HAYIIETO 4Yepes
JaMIIO4YKy, OT HanpsbkeHuss Ha Hel. Onpenenenne KIIJT
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
MIOCTOSIHHBIX ~ MarHUTOB.  V3yueHMe  MarHMTHOIO  IOJIA
MOCTOSIHHBIX MAarHUTOB IpPU UX OOBEAMHEHUU U Pa3/IEICHHM.
HccnenoBanue AEMCTBUSA SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpenky. OmbIThl, JAEMOHCTPUPYIOIINE 3aBHUCUMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYLIKU C TOKOM W MarHuTa OT CHUJIbI TOKa U
HampaBJIeHUsT TOKa B  KaTywmke. M3yueHue paeiicTBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBaHue n
uzydyeHue paboTsl anektpoasuratens. Msmepenne KIIJ]
AIIEKTPOJIBUTaTENIbHON yCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJIGHUSI  JJIEKTPOMArHUTHOM  MHIYKUMHU:  UCCIIEJOBaHHE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUS UHIYKIIMOHHOTO TOKa

®dwusnyeckue sSBICHUS B MPUPOJE: IICKTPUUECKUE SIBICHUS B
atMocepe, SIEKTPUUECTBO >KUBBIX OpPraHU3MOB, MAarHUTHOE
nosie 3emuH, JApeiid MONOCOB, POJIb MAarHUTHOTO TOJS JJIS
KH3HH Ha 3eMIIe, MOJIIPHOE CUSHUE

7.22

Texnudeckue  yCTpOMCTBA: DJIEKTPOCKOIl,  amIepMerp,
BOJIBTMETP, peOCTaT, CYETYUK JJICKTPUYECKOM DHEPIuUH,




AIIEKTPOOCBETUTEIHHBIC puoOOoPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUICCKHE
NPEOXPaHUTEIH, AIIEKTPOMArHuT, AJIEKTPOABUTATEIh
MOCTOSTHHOTO TOKA, TeHEPATOp MOCTOSTHHOTO TOKA

9 KIIACC
Kon
Konx sanemenra IIpoBepsieMble 2JIEMEHTHI COAEPIKAHMS
paszena
MEXAHUWYECKUE ABJIEHUA

31 Mexanuueckoe JBUKeHHEe. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBHXKEHHS

8.3 PaBHOMepHOE NPAMOIMHENHOE IBUKEHUE
###Par###HepaBHoMepHOE MPSAMOJIMHEHHOE JIBUKECHUE.

8.4 Cpenusis 1 MTHOBEHHAsl CKOPOCTh Tejla IPH HEPABHOMEPHOM
JBIKEHUH

8.5 YckopeHne. PaBHOYCKOpPEHHOE NPSMOJIIMHENHOE JBUKECHHE

8.6 ###Par###CBoOonHOoe magenue. OneITel I'anunes
#H#Par###PaBHOMEPHOE JIBHKEHHUE 10 OKpYKHOCTH. Ilepuon u

8.7 gactota oOpameHus. JluHeliHas W  yrjaoBas CKOPOCTH.
[leHTpOCTpEMUTENIBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HproToHA

8.9 BTtopoii 3akon HeroTona

8 8.10 Tpernii 3akoH HproToHa

8.11 #H#Part#H###] [puHIMI CynIepno3uLUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 #H##Par###Cuna  TpeHMs: cujga TPEHUS CKOJBXEHMs, Cuila
TPEHUS TIOKOSI, IPYTHE BUIBI TPCHHS

2 14 ##H#Par##Cuna TSHKECTH M 3aKOH BCEMHUPHOTO  TSTOTEHMS.
Yckopenue cBOOOTHOTO TMaIeHUS

815 JBwxenue muianer Bokpyr Connma. I[lepBas kocMuueckas
ckopocTb. HeBecoMOCTh U neperpysku

8.16 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPJOE TEJIO

817 #H##Par###PaBHoBecue TBEPAOro Tena € 3aKPEIUIEHHOM OCBIO
BpaieHusi. MoMeHT cuibl. LleHTp TspkecTn

8.18 Nmnynse Tena. M3menenune nmmynbca. UMmyibe cuiibl

8.19 3aKOH COXpaHEHMs UMITYJIbCA

8.20 #H#HPar##t#PeakTUBHOC OBIKECHHE




8.21

Mexannueckasi paboTa U MOIIHOCTb

8.22

8.23

Pabora cui TSKECTH, yOpyroctd, TpeHus. CBs3b DSHEPIHMH U
paboThI

[ToTennuanpHas SHEPrusl Teja, MOJHATOTO HaJ TMOBEPXHOCTHIO
3eMiin

8.24

8.25

8.26

[ToreHnmanpHas SHEPTUS CKATON IPYKUHBI

###Par###Kunernueckast sHeprus. TeopeMa 0 KUHETHYECKOU
SHEPrUu

H#H##Par###3aKoH cCOXpaHEHUS! MEXaHUYECKOW IHEPTUU

8.27

8.28

[IpakTuueckue pabOTHI:

OmnpeneneHne CpeaHEH CKOPOCTH CKOJIBKEHHS OpycKa WU
JBUKEHMSI IIapuKa IO HaKJIOHHOM IuiockocTH. OmpeneneHue
YCKOPEHHsI Tejla TpPHU PABHOYCKOPEHHOM JBIDKEHUH  T10
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH  TYTH OT  BpPEMEHH  MpU
PaBHOYCKOPEHHOM JIBIXKEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBHKEHUU
0e3 HavyalbHOW CKOPOCTH MYTH OTHOCSTCS KaK Psii HEUETHBIX
ylycel, TO  COOTBETCTBYIOIIME  IMPOMEXYTKH  BpPEMEHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOpMajbHOrO naBieHus. OmnpeneneHue kodh@UIMEHTa TpeHus
CKOJIBJKEHUS. Onpenenenue KECTKOCTH HpPY>KHUHBI.
Omnpenenenue paboOTbl CHUJIBI TPEHUS MPU PaABHOMEPHOM
JBIDKEHUM  Tela MO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YHOPYTOCTU NpPU MOABEME Ipy3a C
HCII0JIb30BAHUEM HEMOIBUKHOTO U TOJIBUYKHOTO OJIOKOB
dusnueckue SBJICHUS B NPUPOAE: MNPWIMBBI U  OTJIMBBHI,

JABHOKCHUC TIJIAHET ConnHeyHoH CHUCTCMbI, pCAKTHUBHOC NBUKCHUC
JKUBBIX OPraHU3MOB

8.29

Texanaeckue YCTpOfICTBaI CIIMAOMETP, AATYHUKHU IIOJIOKCHMHA,
pPacCTOAHUA U YCKOPCHUA, PaKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

KonebarensHoe JABHIKCHUC. OcHoBHBIC XapaKTCPUCTHUKU
KOJIeOaHUIA: nepuon, 4acroTa, aMIuiuTyaa

9.2

MareMatnueckuii ¥ TpPYKUHHBIM MasTHHUKU. [IpeBpamenue
SHEPI'UHU IpU KOJIeOaTEIbHOM JBHKEHUU

9.3

3aryxatomue Konebanus. Beinyxkaennsie konedanus. Pesonanc

9.4

Mexaandeckue BoJIHBEL. CBolicTBA MEXaHHYECKMX  BOJIH.
HpOI[OJIBHBIe 148 HOHepe‘-IHI:Ie BOJIHBI. I[HI/IHa BOJIHBI U CKOpOCTI:
e€ pacnpocTpaHeHus. MexaHuyecKue BOJIHBI B TBEPAOM TeElIE,
CeliCMUYECKHE BOJIHBI




9.5

3Byk. ['poMKOCTB U BbicOTa 3ByKa. OTpakeHUE 3ByKa

9.6

9.7

NudpasByk u ynpTpa3Byk

[IpakTuueckue padbOTHI:

Omnpenenenue 4acToThl U NepUoAa KojaebaHui MaTeMaTHYECKOT o
MasiTHUKA.

Omnpenenenre 4YacTOThl W TEpUOJA KOJCOaHUN MPY>KUHHOTO
MasiTHUKA

Hccnenosanue 3aBUCUMOCTH nepuoja KoJie0aHui
IIOJIBEILIEHHOTO K HUTH Tpy3a OT JUIMHbI HUTH. MccnenoBaHue
3aBUCHUMOCTH Tepuojia KoieOaHUM NpPYyKUHHOTO MasTHHKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCUMOCTH TiepHOAa KoJjeOaHW
rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a M XKECTKOCTU
npyuHsbl. i3MepeHue yckopeHus cBOOOAHOTO MaeHUs

9.8

@u3nyeckue SABJICHUS B MOPUPOJE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHE BOJHBI, I[yHAMH,
9X0

9.9

TexHuueckue ycTpoicTBa: 3X0JI0T, UCIOJIb30BaHUE YIbTpa3ByKa
B OBITY U TEXHHKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DONeKTpOMarHuTHOE  Moje.  DJEKTPOMarHUTHHIE  BOJIHBIL.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ixana >71€KTPOMarHUTHBIX BOJIH

103 DnekTpoMarHuTHas rnpupoja ceera. Ckopoctb cBeta. BomHoBBIE
' CBOMCTBA CBETA

10 [IpakTuueckue padbOTHI:
104 N3yueHne CBOWMCTB DJIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOWIBHOTO TenedoHa

105 @dusnueckue SBIEHUS B INpHUpPOjE: OHONOTHYECKOe JAEHCTBHE
' BUJIIMOTO, YJIbTPa(hHOJIETOBOTO U PEHTI€HOBCKOTO U3TyYEeHUI

10.6 TexHuyeckue ycTpoHCTBa: HCIOJIb30BAHUE AJIEKTPOMArHUTHBIX
' BOJIH JUIsl COTOBOM CBSI3H

CBETOBGIE SABJIEHUA

11.1 JlyudeBast monens cBera. MicTouHMKY cBETa

11.2 [IpsimonHENHOE pacpoOCTpaHEHHUE CBETA

11.3 Ortpaxenue cera. I1nockoe 3epkano. 3akoH OTpakeHUs CBETa

11 114 [Ipenomnenue cBeta. 3akoH mnpenomieHus cBeta. [lomHoe
BHYTpPEHHEE OTPAKEHHE CBETA

11.5 JIunza. Xopx jtyuyen B JIMH3E

11.6 Onrtrueckas cucrema QoTtoarmapara, MUKPOCKOIIA U TeJIECKOoIa

117 I'maz  kak  onTtuyeckas  cucteMa.  biau3opykocth U

JaJIbHO30PKOCTHb
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Paznoxenne Oenoro cBera B croekTp. Ombitel HploToHA.

1.8 CnoxxeHue cneKkTpalnbHbIX 1IBETOB. Jlucnepcus cBera
[IpakTuueckue padbOTHI:
###Parf##llccneqoBanue  3aBUCUMOCTH  yIjla  OTPaKEHUs
CBETOBOTO JIy4a OT yIJIa [TaJCHUs.
#HH#Par###l13ydenne XxapakTepuCTUK M300paXKeHUs MpeaMeTa B
IIJIOCKOM 3€pKaJie.
###Par###lIccenoBanue 3aBUCUMOCTH  yIUIa  IPEIOMIICHUSA
CBETOBOTO Jiyya OT yrjla NaJCHUS Ha TIpaHULE «BO3AYX —
11.9 CTEKJION.
###Par###]lomyuenre n300pakeHUH C MOMOIIBIO COOMparoIeit
JIUH3BI.
#H#Par###Onpenenenne pOKyCHOTO pacCTOSHUS U ONTUYECKON
CWJIBI COOMPATOIIEH JINH3HI.
###Par###OMNBITH IO Pa3I0KEHUIO OETIOTO CBETA B CIEKTP.
H#H#Par###ONbITEl 10 BOCHPUATUIO LIBETA NPEIMETOB IMPU HUX
HaOJII0/IEHUU Yepe3 I[BETOBbIC (PUIBTPHI
®uznyeckue siBieHUs B npupoze: 3atmeHuss Connua u JlyHsl,
11.10 I[BeTa TeJ, ONTHYECKHE sIBICHHS B aTMmochepe (mBeT HeOa,
pedpakuus, paayra, MUpax)
1111 TexHuyeckue ycTpoiCTBa: OYKHM, IepHUcKom, ¢oToanmnapar,
' ONTHYECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
121 OneiTel Pe3zepdopna u miaHeTapHas Mojenb atoma. Mojenb
' aroma bopa
120 Hcnyckanme W morjomeHue cBera  aToMoM.  KBaHTHI.
' JluneityaTeie CreKTPbI
12.3 PagnoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3TydeHHUs
124 Ctpoenne atomHoro siapa. HykinoHHas Mozesib aTOMHOTO sjipa.
' N30ToNEI
12.5 PaguoaxtuBHbIe nipeBpamienus. [lepros nomypacmnana aTOMHBIX
' saep
12.6 SAnepHble peaknMM. 3aKOHBI COXpPAHEHHUs 3apsioBOrO U
' MAacCOBOTO YHCEI
12.7 OHeprus CBA3U aTOMHBIX s7ep. CBsA3b MacChl U SHEPTUU
2.8 Peakuuu cunresa u nenenus saep. Mcrounuknu sneprun ConHua
' 1 3BE311
12.9 Snepnas sHepreTuka. JleiicTBUE paguOaKTUBHBIX U3JIyYEHU HA
' JKUBBIE OPTaHU3MBI
[IpakTuyeckue pabOTHI:
12.10 HaG:mroenre CrijlomHbIX U TUHEHYATHIX CIIEKTPOB U3ITyYCHHS.

HccnenoBanne TpekoB: M3MEPEHHWE JHEPrMM  YaCTUIIBIIO




TOPMO3HOMY IIyTH (110 hoTorpadusm).
W3mepenne painoakTHBHOTO (hoHA

12.11

dusnueckue SIBIICHUS B [IpUpOAE: €CTECTBEHHBIN
panuOaKTUBHBIA (OH, KOCMHUYECKHE Jy4YH, pPaJHOAKTUBHOE
M3JIy4eHUE NPUPOAHBIX MUHEPAIOB, NCHCTBHUE PAJUOAKTUBHBIX
M3JIy4YCHUHN HA OPraHU3M 4eJIOBEKa

12.12

TexHuueckue ycTpoiicTBa: CIEKTPOCKOIN, WHIAMBUIYaIbHbIHI
JO3UMETp, KaMepa Bunbscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0mero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4HOH KapTUHE MHUpPaA; CHOPMUPOBAHHOCTH
0a30BBIX MPEACTAaBICHUI O 3aKOHOMEPHOW CBS3M W TO3HABAaEMOCTH
SABIIGHUW  TPUPOJBI, O  POJIM  OIKCIepuMeHTa B  (Qusuke, O
cuctemooOpasytomiei ponu (GU3UKK B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKU W TEXHOJIOTHH, 00 3BOJIONWU (PU3NICCKUX 3HAHUW W HX POJIM B
LIEJIOCTHOW €CTECTBEHHOHAYYHON KapTHHE MHpa, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB
OKpYXaloIlero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHusA O BHJAX MaTepuM (BELIECTBO M IOJIE), O JBHKEHHMU KakK Criocode
CYILLIECTBOBaHMUSI MaTepuu, 00 aTOMHO-MOJEKYJSPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYNTHOCTH SIBICHHH TPHUPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3inyarh SBJICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOe (U3MYECKOoe SBJICHUE; YMEHHUE DPACIO3HABATh
NPOSIBIIEHUE HW3YYEHHBIX (U3NYECKHX SBICHHH B OKpPY)KAIOLIEM MHUpE,
BBIJIEJISAS UX CYILIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)

BJ'IaIleHI/Ie OCHOBAMH MOHSITHHHOTO arrmapara U CHMBOJIMYCCKOTO sA3bIKa
(1)I/I3I/IKI/I U HCIOJIb30BAHUEC HX JId PCIICHHUA y‘Ie6HI>IX 3aaa4, YMCHUC
XapaKTepU3oBaTb CBOICTBa TECII, cbmnqecmde SABJICHUA W IIPOLECCCHI,
HCIIOJIb3YA q)yHI[aMeHTaJ'IBHBIC " OMIIUPUYICCKHUEC 3aKOHBI

YMeHre OmnuChIBaTh HM3yYCHHBIC CBOWCTBA TEN W (PU3UUYECKHE SIBJICHUS,
UCTIONB3YS (PU3UIECKHE BETUIHHBI

Brnanenue ocHOBaMH METO/IOB HAYYHOT'O MO3HAHMS C YUETOM COOJIIOICHUS
npaBui 6€30MacHOro Tpyaa: HalmoieHue (PU3NYECKHX SIBICHUI:

YMEHHE CaMOCTOATEIbHO COOMpATh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U3
JaHHOro Habopa 00OpyAOBaHHUA 10 MHCTPYKIUH, OMUCHIBATh XOJ ONBITA U
3aMUChIBaTh €0 Pe3yJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MIPOBEJCHUE MPSIMBIX M KOCBEHHBIX H3MEPEHHH (PU3NYECKUX BEIHYUH:
yMEHUE  IUIAaHUPOBAThb  HU3MEPEHMUA, CaMOCTOSTEIIEHO cooupaTh
JKCIICPUMEHTAIIBHYI0 YCTAHOBKY I10 HMHCTPYKLUHU, BBIYUCIIATH 3HAYCHUE
BEJIMYMHBl ¥ AHAJIU3UPOBATH IIOJYYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOU
IIOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;

IIPOBEJICHUE HECJIOXKHBIX HKCIEPUMEHTAIBHBIX HCCIICIOBaHN;
CaMOCTOSITENILHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M IPOBOJUTH
WCCIICIOBAHNE 110 MHCTPYKLMH, NPEACTABIATH IMOIYYCHHBIE 3aBUCUMOCTH




¢u3nveckux BEIMYMH B BUAEC TaOmMI W TpauKOB, YUYUTHIBATH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM MUCCIICJOBAHHS

[TonnmMaHue XapaKTEpHBIX CBOWCTB (PU3MUYECKUX MOAEel (MaTephaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Tra30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aroMa, HYKJIOHHAs MOJEJIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX JJI51 00bACHEHHS (PU3NYECKHUX TPOLIECCOB

VYMeHne 00BACHATh (PU3NUECKHE TMPOLECCHl U CBOICTBA TEll, B TOM YHCIE U
B KOHTEKCTE CHTyallud NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD IMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
O0O0BSICHEHHE C OMOpOW Ha HM3yYEHHBIE CBOMCTBAa (M3UYECKUX SIBICHUH,
¢du3nveckre 3aKOHbBI, 3AKOHOMEPHOCTH U MOJIEITN

YMmenue pemiats pacuéTHble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCHIONB3YS
3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (PU3UYECKHE BEIMYMHBI, B YACTHOCTH,
3alHChIBaTh KPAaTKOE YCIIOBUE 3a/layM, BBISABIATH HEAOCTAIOLIUE JIAHHBIE,
BBIOMpATh 3aKOHBI W (QOPMYINBI, HEOOXOomuWMBIE sl €€ pelIeHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOAUTH pacu€Tbl U OLEHUBATh
PEATMCTUYHOCTD MOTYYSHHOTO 3HAa4eHHs (DU3MYECKON BEIMYUHBI, YMEHUE
OTpeAeNATh Pa3MEpPHOCTh (U3MUYECKON BENMYUHBI, MOIYYEHHOW MpuU
pEIIeHUH 3aa41

YMeHne XapakTepHu30BaTh MPHUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHcJie OBITOBBIX NPUOOPOB, M TPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
IPOIIECCOB M0 UX OMHMCAHUIO, UCIOJb3Ys 3HAHUS O CBOMCTBaX (PU3UYECKUX
SBJICHUN U HEOOXO0MMble (PU3HUECKUE 3aKOHOMEPHOCTH

10

YMeHue ucnoib30oBaTh 3HAHUS O (QU3NYECKUX SIBJICHUSX B IOBCEIHEBHOU
JKU3HU 1Jid oOecriedeHus Oe30MacHOCTH IMpU OOpalieHHUH € OBITOBBIMU
npuOopaMi M TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHMs 3/10pOBbS U
COOJIIOJIEHUs] HOPM HKOJIOTMYECKOT0 MOBEJICHMS B OKpYXarolled cpene;
NOHMMaHHe HEOOXOJUMOCTH TPUMEHEHUS JOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOI0IOIB30BAHUS

11

OnplT  moMcKa, MpeoOpa3oBaHUS W TpPeACTaBieHUs  UHGOPMaLUU
¢u3mueckoro - cojepkKaHMs €  HCIOJb30BaHMEM  HMH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTWH; YMEHHUE OLIEHHUBATh JOCTOBEPHOCTh
NOJYy4YeHHOM MH(oOpMamuu Ha OCHOBE HMMEIOLIUXCS 3HAHUM |
JIOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHME HCIIOJIb30BATh IPH BBINOJIHEHUN
y4eOHbIX 3aJaHMi  HAY4YHO-TIONMYJSIPHYIO JIUTEpaTypy (PU3HYEecKOro
coJiep’KaHusl, CIIpaBOYHbIE MaTepUabl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMM U3 OJHOM 3HAKOBOM
CHUCTEMBl B JpYyryl0; yYMEHHE CO3[aBaTh COOCTBEHHbIE IMUCbMEHHBIE U
YCTHBIE COOOLIEHNS HAa OCHOBE MH(DOPMAIIUH U3 HECKOJIbKUX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUAA, IIPOBEPAEMBIX HA OI'D
1O ®U3UKE

K IIpoBepsieMblii 3JIeMeHT copepKAHUA
ox

| MEXAHWYECKUE SABJIEHUA

Mexaandeckoe JABHKXCHUC. MaTepI/IaJ'II)HaH Touka. Cucrema orcuéra. OTHOCHUTEIHLHOCTD
JABHKCHUA

1.1

PaBHomepHoe u HepaBHOMepHOe JBHkeHHE. CpenHsis ckopocTtb. Popmyna st
1.2 BBIYMCIICHMS CpEIHEH CKOpOCTH: V = S/t

PaBHOMepHOG HpHMOHHHeﬁHOC JABHMOXXCHUC. 3aBHCUMOCTh KOOPpAUHATLI TCJIa OT BpEMCHU
B CJIy4da€ paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXCHUA:

L3 x(f)=x,+vt

I'paduku 3aBucMMOCTM OT BpEMEHU sl MPOEKIUH CKOPOCTH, IPOEKIUU
IIEPEMEICHMS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKCHUU

3aBUCMMOCTh KOOpPJIMHATHI Tella OT BpPEMEHH B Clydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHHUS:

Sl =v,, #i+a,*

(] [

DopMyIIbl Ul IPOEKLUUH MEPEMEILLEHHUs, IPOCKIUN CKOPOCTH U MPOEKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

EL2
1.4 -Sx(F)=DOx'f+ﬂx'E.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(I)I/IKI/I 3aBUCUMOCTHU OT BPEMCHHU JIsI NPOCKIHUHN YCKOPCHHA, IMPOCKIUN CKOPOCTH,
MpoeKrU ICPEeMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPCHHOM HpHMOJ’IHHCﬁHOM
JBHXXCHHUHN

CBobonHoe mnanenue. dopmysbl, omMchIBaOlMe CBOOOJHOE TaJ€HHE Teia IO
|5 | BepTHKam (IBM>KeHUE Tena BHU3 WJIM BBEPX OTHOCHTENIBHO IOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BpPEMEHHM JJISl IPOCKIIMU YCKOPEHUS, IPOEKIIUN CKOPOCTU U

KOOpAUHATHI ITPU CBOGOI[HOM MaaACHUU TCJIa 10 BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JABIMKEHHS TEJIa M0 OKpYKHOCTU. HampaBnenne ckopocTu.
1.6 = @opmyna s BBIYHCICHUS CKOPOCTH dYepe3 paauyC OKPY)KHOCTH M TEPUOJ
oOparreHus:




HenTpoctpemurenbHoe yckopenue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyra il BHIYUCICHUS YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAs IEPHOJ] M YACTOTY OOpaICHHUS:
vl
T

Macca. ITnotHocTs BemecTBa. @opmyiia il BBIYUCICHUS TIOTHOCTH:

_m

1.7 V
1.8 | Cuna — BekropHas ¢pusudeckas BennunHa. CIoKeHUe CUIT
1.9 = SIBnenue nuepumu. Ilepsslit 3akoH HproToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBleHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha TEJO
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F. 21 _P-I—Q
TpeHue mokos M TpeHHE CKOJIbKeHUs. PopMmyna JUIsl BBIYMCICHUS MOAYJS CHJIbI
TPEHUSI CKOJIbKEHHUS:
F_=n-N
1.12 p =M
Hedopmarnus tena. Yopyrue u Heynpyrue aedopmanui. 3aKoH yrpyroi aedopmaruu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHOe TAroreHue. 3aKOH BCEMUPHOT'O TSATOTEHUS:




1.15

1.16

1.17

1.18

1.19

F-G. my -inz
'L
Cuna Tsxectd. Y ckopeHue cBOOOIHOTO MaIeHusl.
dopmyiia a5 BBIYUCICHUS CHIIBI TSOKECTH BOIM3M oBepxHocTH 3emin: F = mg.
JBuxenue mnanet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs n

Heperpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
p=mi
HNmnynsc cucremsl Ten. U3MeHenne ummnyJibca. MIMImynbc criibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3aAMKHYTOM CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE ABUXKEHUE

Mexannueckast pabora. @opmyiia Jisi BEBIYUCICHHS paOOThI CHITHI:

A=Fsooso

Mexanudeckast MOIIHOCTb:

=24
I

Kunernueckas u noreHmanbHas sHeprus. @opmyina JUist BBIUUCIEHUS KHHETHYECKON
SHEPruu:

2
E -
2
Teopema o knHeTHUECKOU dHEeprun. Popmyia I BBIYUCICHUS TOTEHIIMAIBHON
SHEPIUH Tela, IOJIHATOrO
HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dJHEprus:
E=E;+E 2
3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMyiia Jisl 3aKOHA COXPaHEHUS

MEXaHUYECKOM SHEPruu B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBparenrie MeXaHMUECKON SHEPTUU MTPU HAJTMUUU CHIIBI TPEHUSI.

1.20

[IpocTbie MexaHU3MBI. «30J0TOE IPABUIO» MEXAHUKHU.
Peraar. MomeHT cumbl: M - Fl.
VYcioBue paBHOBECHS phluara:




M +M +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O710KK. KITJI mpocThix MeXaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

[laBiienue TBEpIOTO TENA.
dopmyiia i1 BBIYUCICHUS JABJICHUS TBEPIOTO TEJa:
F
pP= ch
JaBnenue ra3a. ATMocgepHoe AaBlICHHE.
FI/IIlpOCTaTI/I‘-IeCKoe AAaBJICHUC BHYTPH XKUAKOCTHU.
d)opMyJIa AJI1 BBIYUCJIICHUA JaBJICHUS BHYTPHU ) KUAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. @opMmyna Juisi ONPEAEIICHHs BBITATIKUBAOIIEH CUJIIbL, ACHCTBYOLIEH
Ha TeJO, NOTPYKEHHOE B KUIKOCTh WM ra3:

Fap =PEV

YcnoBue naBaHus Teja. [lnaBanue CyZA0B 1 BO3AYyXOILIaBAHUC

1.24

1.25

Mexannyeckue koyieOaHusa. AMIUIMTYAa, MEpUOJ M dYacToTa Kojebanuii. dopmyia,
CBSI3BIBAIOIIAS YACTOTY U MEPUO/I KOJIeOaHuH:

v 1
T
MaremMatuueckuii ¥ NPYXKUHHBIM ~ MasTHUKHU. [IpeBpamenue sHeprum Ipu

KoJIe0aTeIbHOM JABHXXCHUN

1.26

3aryxatomue kojaebaHus. Beinykennsie konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBIL. [Ipo/10oJibHBIC U TTOTIEPEYHbIE BOJHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacnpoCTpaHEeHHUs BOJIHBI:

h=v-T

3Byk. I'poMkocTh M BbIcoTa 3BykKa. OTpa)k€HHE 3BYKOBOH BOJIHBI Ha TPaHMIE JBYX
cpea. MHdpa3Byk U yIbTpa3Byk

1.29

IIpaxmuueckue pabomuwl

N3Mmepenne cpeaHel MIOTHOCTH BEUIECTBA; apXUMETOBOM CHIIbIL; )KECTKOCTU MPYKUHBL,
K03 pHLIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIBI TPEHUS, CHIIBI YIPYTOCTH; CPEIHEH
CKOpOCTH JBIJKEHHS OpycKa IO HAaKJIOHHOM IUIOCKOCTH; YCKOpeHHs Opycka mpu
JIBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Hepuoja  KoJjeOaHMi
MaTeMaTHYECKOro MasiTHUKA; YaCTOTHI U MEpHoa KoJeOaHui MpyKMHHOTO MasTHUKA;




MOMEHTa CHJIbI, JIEUCTBYIOIIETO HA phlUar; pabOThl CHJIBI YHPYroCTH HPHU MOIBEME
rpy3a ¢ MOMOIILIO HETIOABMKHOTO OJIOKA; paOOThI CHIIBI YIIPYTOCTH MPH MOIbEME TPY3a
C TIOMONIBIO MOABHYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBOM CHIIBI OT 00bhEMa MOTPYKEHHOM YacTH Tena
U OT IUIOTHOCTH XHJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXXCHHUSA OT CUJIBI HOPMAJIBHOT'O AABJICHUSA U OT pOJa IMOBCPXHOCTU,
CHJIBI YIPYTrOCTH, BO3HUKAIOLIEH B MPYXHHE, OT CTENEHH JehOopMaluu NpPYKUHBI;
YCKOpEHHUs: OpyCKa OT yria HakKJIOHA HANPaBIIAIONICH; Mmeproa (4acTOThl) KOJeOaHHI
HUTAHOI'O MasiTHUKa OT AJIMHBI HUTH, IICpHUOIa KOJIe6aHI/II71 MNPYKUHHOI'O MasATHUKA OT
MacChl Tpy3a U KECTKOCTU IMPYKHUHBI, HCCIEAOBAHME HE3aBUCUMOCTH IIEpHOA
KOJICOAHUH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycioBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupode. MPUMEPHl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW 1 HEKUBOW MPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IPUITUBBI U
OTIUBBI, JBHKEHUE IUIaHET COJIHEYHON CUCTEMBI, PEAKTHMBHOE IBUXCHHME JKUBBIX

1.30 OpPraHU3MOB, pblUaru B Telle YeJIOBEKa, BIMSHUE aTMOC(PEpPHOrO JaBJICHUs Ha JKUBOU
OpraHusM, IIJJaBaHHWE pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIAJOMETpP, JaTUUKH IIOJIOKEHHS, pAcCTOSHUSA U
YCKOPEHHUS, JMHAMOMETD, MOJIIIMITHUKH, PAKEThl, Pbluar, MOJIBUKHbIN 1 HEMOIBUKHBIH

1.31  O©n0KH, HAKJIOHHAS IJIOCKOCTh, IPOCTbIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/IBI,
YCTPONCTBO BOJOIPOBOJIA, THIPABIMYECKUH MTpecc, MaHOMETpP, GapoMeTp, BBICOTOMED,
MOPILIHEBOW HACOC, apEOMETP, IXO0JIOT, UCTIOIb30BaHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUM CTPOEHMS BEILECTBA.

2.1 = Mopenu  TBEpOOro, KUAKOTO U  Ta3000pa3HOr0  COCTOSIHMM  BellecTBa.
Kpucrannuueckue u amopHble Tena

) JIBmxenue dactul BemecTBa. CBsI3b CKOPOCTH JIBMJKEHHUS YacTHI] C TEMIEPATYpOHl.

' BpoyHoBckoe nBuxenue, 1uddysus

2.3 = CmauMBaHUWE U KallWUISPHBIC SIBJICHUS

2.4 | TemnnoBoe pacuIMpeHUE U CKATHE

2.5 TernmoBoe paBHOBECHE

26 BuyTtpennsist sneprus. Pabota u Teronepeaya kak crocoObl H3MEHEHHsI BHYTpEHHEH

' SHEPruu

2.7 = Bwupasl Temonepeaaun: TEMIONPOBOIHOCTb, KOHBEKIINS, NU3ITyUEHUE
HarpeBanue u oxnaxjaenue ten. KonnyecTBo TEIUIOTHL. Y AeNbHas TEIIOEMKOCTD:

2 o=cm(ty-1))
3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOrO OajaHca:

2.9 Ql +Qg PR

2.10  Hcnapenue u KoHzaeHcauus. MI3MeHeHNe BHYTpEHHEH 3HEPTUU B IPOLECCE UCIIAPEHUS




U KoHieHcaruu. Kunenne xuakoctu. Y aenpHas Teriora napooodpasosanus: L = Q/m

2.11  BnaxxHOCTb BO31lyXa
[InaBnenue m xpuctammszanus. M3smMeHeHHe BHYTPEHHEH SHEPrUM NpH IUIABICHUU U
KPUCTAJIIM3alUu. Y IebHAs TEIUI0Ta TUIABICHUS:
2.12
_9
- m
’ 13 BHyTpeHHAA 2Heprus cropaHus TOIIMBA. Y IeJbHAs TEIUIOTA CTOPaHUS TOIUIMBA: g =
' O/m
2.14  Ilpunnumnel paboTsl TermaoBsix Asuratenei. KIIJ[ TermoBoro aurarens
IIpaxmuueckue pabomul
W3mepenue ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJWYECTBa
TEIUIOTHI, TOJYYEHHOTO BOJON KOMHATHOW TeMIeparypbl (PUKCHPOBAHHOM MAacChl, B
515 | XOTOPYIO OmymleH HarpeTblil LMIMHAP; KOJIWYECTBA TEIUIOTHI, OTJAAHHOIO HAarpeThiM
’ LWIMHIPOM, TI0CJIE€ OIyCKaHMs €ro B BOAY KOMHATHOW TEMIEPATypbl; OTHOCUTEIbHOU
BJIQ)KHOCTH BO3/yXa; YJCJIBHOM TEILIOTHI IUIaBiIeHUs Jbla. MccnenoBanue n3mMeHeHus
TEeMIepaTypbl BOJAbl IpPHU Pa3IUYHBIX YCIOBMSX; SIBIEHUS TEIUIOOOMEHA IpH
CMEIIHMBAHUU XOJIOJHOM U ropsvel BOABI; IIPOLECCA UCIIAPEHHUS
Qusuueckue a61eHUs 8 npupode. TOBEPXHOCTHOE HATSHKEHUE U KallWJUIIPHbBIE SBJICHUS
2.16 B mpupone, KpucTaibl B mpupone, uznydeHue ConHI, 3aMep3aHUE BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHes, CHera
Texnuyeckue ycmpoticmeéa: KanWUISpbl, NPUMEPbl HCIOJIb30BAaHUS KPHUCTAJUIOB,
2.17  KUAKOCTHBII TEPMOMETp, AATYUK TEMIEPATYpbl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHA, IBUraTeb BHYTPEHHETO CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 = Dnektpuzauus ten. [[Ba BUAa MEKTPUUECKUX 3apsAI0B
3.2 = BzaumopaeiicTBHE 3apsKeHHBIX Tel. 3akoH Kynona
3.3 | 3akoH coXpaHEHUs JIEKTPUUECKOro 3apsaaa
34 Onektpuueckoe  mnoine.  Hanpsok€HHocTh  anekTpuueckoro  nousd.  [IpuHimun
' CYTIEPIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn  snextpuueckux 3apsanoB. JleHcTBHE — JNEKTPUUYECKOrO  IMOJIA  Ha
' ANIeKTpUYecKue 3apsbl. [[pOBOJHUKN U TUANEKTPUKH
[TocTossHHBIN ANEKTpUYECKUM TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia Toka.
3.6 = Hampsxenue.
I=q/t,U=A/
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
' R = pl/S
3.8 = 3akon Oma s yyactka anexrpuueckon nenu: I = U/R
[TocnenoBarenbHOE COEAUHEHUE IPOBOIHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




Hapannenbﬂoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  Pabota u MOITHOCTH 3JeKTprUyecKkoro Toka. A = Ult, P = Ul
3akon J[>xoyinsa — Jlenia:
3.11 0=I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
) UHIYKIHN
3.13  MarauTHoe 1nosie MOCTOSHHOTO MarHuTa. B3anmoeicTBre MoCTOSIHHBIX MAarHUTOB
3.14  JleiicTBuEe MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM
3.15  Omnsitsl @apanes. SABienHue aneKTpoMariuTHOW nHAyKuuu. [Ipasuno Jlenna
Ilpaxmuueckue pabomul
W3mepenne 3aeKTpUYecKoro CONPOTUBIICHUS PE3UCTOPA; MOIIHOCTU 3IEKTPUYECKOTO
TOKa; pabOTHI MIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIIO4Ka), OT HAaPsDKEHUS Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU COIPOTUBIICHUS OT
' JUIMHBI ~ NIPOBOJHMKA, IUIOMIAJM €ro TIONEPEeYHOT0 CEYEHMsT U  YAEIbHOIrO
COIPOTUBIICHUS.
[IpoBepka mpaBuia JUIsl AJIEKTPUUYECKOTO HANPSDKEHHS TPU  TMOCIEI0BATEIbLHOM
COCIMHEHUH IPOBOJHUKOB; TMpaBujia JUIsl CHJIbl D3JEKTPUUYECKOrO0 TOKAa MpU
napanjielbHOM CO€MHEHUH NTPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue AeleHus 6 npupode: BIEKTpUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17 | BNEeKTpUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMJIH, Apeiid MOII0COB, POJb
MarHUTHOTO TOJIS IS )KU3HU Ha 3emJie, TOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTAT, CUETUHUK
318 JNEKTPUYECKON  DHEPTUH, DIIEKTPOOCBETUTENIbHbIE TMPUOOpHI, HarpeBaTeJbHbIE
' AJEKTPOTPUOOpPHl  (TIPUMEPHI), DIEKTPUUECKHE TPEIOXPAHUTENH, dICKTPOMATHUT,
3JIEKTPOABUTATENb TOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSHHOTO TOKA
3.19  DnexrpomaruuTHbie BOJHBIL [llKkana 3meKTpoMarHUTHRIX BOJIH
3.20  JlyueBas Mozens cBeTa. [IpsimonuHelHOE pacipoCTpaHEHUE CBETA
3.21  3axoH otpaxxeHus csera. [nockoe 3epkano
3.22  lIpenomieHue cBeTa. 3aKOH NPEJTOMIICHHS CBETA
3.23 | ucnepcus cBeTa
394 JInnza. Xop mydeit B nuH3e. POKYCHOE paccTOssHUE JHMH3BL. OnTHYecKas cuia JUH3bI:
’ D=1/F
3.25 TI'ma3 kak onTudeckas cucreMa. OnTuyecKkue mpuoopbl
396 Ilpakxmuueckue pabomul

###Par###113MepeHre ONTUYECKON CUITbI COOMpAIOIIel JIMH3bI; (JOKYCHOTO PACCTOSHHS




coOuparomiel JuH3bI (110 CBOMCTBY paBEHCTBA Pa3MEPOB IIpeIMETa U H300paKeHMUs,
KOT/Ia MPeIMET PACIOI0KEH B IBOMHOM (DOKyCe), TOKa3aTels MPeIoMIICHUS CTEKIIA.
###Par###lccnenoBanne  CBOWMCTBA HM300paKEHHUS, IMOJIYYEHHOTO C  ITOMOIIBIO
cobuparomiei JMH3bI; M3MEHEHHsSI (POKYCHOTO PACCTOSHHS JBYX CJIOKCHHBIX JIMH3;
3aBUCHUMOCTH yIJla TPEJIOMIJICHUS CBETOBOIO Jyda OT yrja MaJeHus Ha TpaHulle
«BO3JIYX — CTEKIIO»

Dusuveckue sA61eHUS 8 npupode: 3aTMCHUA COJ'IHI_[a u HYHI)I, OBE€Ta TCJI, OIITHYCCKHUEC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28 | Texnuueckue ycmpoucmea: 09KH, MEPUCKOT, (hOTOANIApaT, ONTUISCKUE CBETOBOIBI
4 KBAHTOBBGIE ABJIEHUA
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, ramMma-u3nydenus. Peakuuu anbda-u Oera-pacmana
4.2 OmnsiTel Pesepdopna no paccesnuro anbga-uactuil. [lnanerapuas moniens atoma
4.3  CocraB aroMHOro sigpa. M3oTormsl
4.4  llepuon momypacmnaaa aTOMHBIX sIEp
4.5 | SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3aPsI0OBOTO U MaCCOBOTO YUCEI
Qusuueckue s61eHUs 8 Npupoode: €CTECTBEHHBIM PaJMOaKTUBHBIN (POH, KOCMUYECKUE
4.6  y4d, paIHOaKTUBHOE W3JIYUYCHHE MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PaTMOAKTUBHBIX
W3JIyYCHHUI HAa OpraHu3M 4YeJ0BeKa
47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, WHAWBHIYAIbHBIM T03UMETpP, Kamepa

BI/IJ'ILCOHa, AACPHAd SHEPreTUuKa
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