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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
yIyOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTENIbHON MPOTrpamMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konnenuuu npenoaBanus yueoHoro npeamera «Duszmkay.

Copepkanue mnporpaMMbl IO (PU3KMKE HAMpaBiICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHHUIO (DM3MUYECKUX 3HAHWI, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH oOOywatonmuxcsa. B mporpammMe 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXIPEIMETHBIC CBS3M €CTCCTBCHHO-HAYYHBIX YYCOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacnpeeieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, TMOCKOJBbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3y4yaeMbIX XHUMHEH, Ouosiorued, actpoHoMuend u (U3NIECKOU
reorpadueii, BHOCHT BKJIAQJ B CCTCCTBEHHOHAYyYHYI0 KapTUHY MHpa,
MPEeNOCTaBsieT HamOoJiee SCHbIE O0pas3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 raaBHBIX 3a7a4 (PU3nuecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH W
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune ¢u3ukun Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpEeHHOE
BIIAJICHUE CJIeYIOIUMU KOMITETEHTHOCTSIMH, XapaKTEPU3yIOIINMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MIOJTYYCHUS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKK HAa YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Dusuka» B
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oOpa3oBaTenpHBIX oOpraHuzauusx Poccuiickoii ®@exepanuu, peamTu3yrOIIMX
OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAMMbl, YTBEPKACHHONH pELICHUEM
Komnernn Munucrepcrsa npoceienust Poccutickoii @enepanuu (poToKosa oT 3
nekadpst 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3uKku Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpPECa M CTPEMJICHUS OOyYaronIMXcsl K HAYYHOMY H3YYEHUIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUII O HAYYHOM METOJE NO3HaHWs U (popMHpOBaHHE
UCCJIEJOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(GopMHpOBaHNE HAYYHOI'O MHPOBO33PEHMS KaK pPEe3yJibTaTa W3Y4YEHHs] OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHY;

dbopMupoBaHHEe YMEHUUW TPUMEHATH (U3HUECKUE 3HAHUSA U HAyYHbIC
JI0Ka3aTeNbCTBA I OOBSICHEHUS OKPYKAIOIINUX SIBJICHUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PU3UKK AJI Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHANIBHONW  AESATEIbHOCTH, CBSA3aHHOM C (PU3MKOHM, TMOArOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU;

(GopMUpOBaHHE TOTOBHOCTM K JaJbHEHIIEMY H3y4yeHUIO (U3MKH Ha
yriayOJ€HHOM YPOBHE B paMKax COOTBETCTBYIOUIMX Mpoduieid oOydeHHs Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHuUsI.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
o01ero o0pa3oBaHus 00ECIICYNBACTCS PEIICHUEM CIEAYIOIMNX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHMM BELIECTBA, MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBIICHUSX;

NpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UYECKUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOJOB PEIICHUs PaCUETHBIX M KaU€CTBEHHBIX 3a]a4, TPEOYIOUINX
CO3/IaHWsI W WCHONB30BaHUS (U3MUYECKUX MOJENeH, BKIOYas TBOPYECKUE W
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHMI: HAOMIOJATh SIBICHUS U HU3MEPATH
¢uznyecKkne BEIUYUHBI, BBIABUTATh TMIIOTE3bI U MpejiaraTh 3KCIepUMEHTAIbHbIC
CHO0COObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH ONBITHI, SKCIIEPUMEHTAIbHbIC
WCCJICIOBAHMSI, aHATM3UPOBATH TIOJTyYEHHBIC JAHHBIE U JIENIaTh BBIBOIBI,

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3NUECKOro COIEp KaHMUS,
BKJItOYasi THPOPMAILIMIO O COBPEMEHHBIX JTOCTHKEHUAX (DU3UKHU, HHTEPIIpETalus U
KPUTHYECKOE OlIEHWBaHKE HHPOpMAIUY;



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

Ha wusydyenue ¢usuku (yrinyOna€HHBIH ypOBE€Hb) Ha YpPOBHE OCHOBHOIO
obmiero o6pazoBanust orBoauTcss 340 uvacoB: B 7 kinacce — 102 ygaca (3 4daca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
yaca B HEJIEIII0).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusuka — Hayka 0 npupone. SIBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIFOUAIOLIUE MEXIpEeIMETHbIE CBsi3H). Pu3nueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIBl (u3NYECKUX BETUYHH.
W3mepenne Qusuuecknx BeanuuH. OTanoHbl. Dusmnueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
1a0opaTopHbIM 00OpynOoBaHMEM. MexayHapoaHas cuctema enuHuil. IllepeBon
BHECHUCTEMHBIX eaquHuI] B equHuIbI CU.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, OOBSICHEHHE
HabmogaeMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHndeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHUS.

dusnueckre NpubOpPsl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEeHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTOsIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepenne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MajbIX Tel. MeTox psioB.

IIpoBeneHne wHccienoBaHUs IO MPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrkeHne yactuil BemiecTBa. CBsA3b CKOPOCTH JIBMXKEHHMSI YacTUL[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbBIX COCTOSHHUSIX M MX aTOMHO-MOJIEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Hao6monenune nuddysun.

Habnronenue sBiieHnid, 00BSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUI BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka muaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. JIBuskeHHe U B3aUMOJAECTBHE TeJl.

Mexannueckoe naBwxkenue. lIlyte u nepememenue. PaBHOMepHOE U
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJieHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHus: Ten. CkopocTb. CpenHsii CKOpOCTh MPH HEPABHOMEPHOM JIBUKCHUMU.
Pacuér nmyTu U BpeMeHU ABUKEHUS.

['paduku 3aBuCMMOCTEM BETWYMH, OMNHUCHIBAIOIIMX JBMkeHUe. OOiue
NOHATUS 00 OTHOCHUTENBHOCTH JBWXKeHUs. CIoKeHHEe CKOpOCTeH Uit Tel,
JBIOKYIIUXCS MMApauIebHO.

SlBnenne nHepuMM. 3aKOH HMHEpUMHM. B3auMoAeMCTBHE TeN KaKk NPUYMHA
W3MEHEHUSI CKOPOCTM JABMXKEHHA Tell. Macca Kak Mepa HHEPTHOCTH Tela B
MOCTynaTeIbHOM JBWXEHUU. IlnoTHOocTh BemecTBa. CBs3b IIOTHOCTH €
KOJJMYECTBOM MOJIEKYJl B eAuHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUNIOTHOCT.

Cuna kak XapakTepUCTHKa B3auMojAcHcTBUA Tesl. Cuna ynpyroctd U 3aKOH
['yka. 3MepeHue CUiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux muaHnerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUSI U TPEHUE IIOKOs, BSI3KOE TpPEHHWE. TpeHue B NpUpoAe U
TEXHUKE.

Hemoncmpauuu.

Hab6nrogenne MexaHMuecKoro JIBHXKEHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmronenue siBfieHust HHEPIIUU.

HaOmronenne naMeHeHus CKOpOCTU NMPU B3aUMOJICUCTBUU TeI.

CpaBHeHHE Macc MO B3aUMOJICCTBUIO TEII.

CrnoxeHue CUJl, HallPaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa [0
HAKJIOHHOU IUTIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivi)
MPY>KUHBI OT MIPUII0KEHHOMN CHUIIBL.

OnbITel, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI TABJICHUS U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Hasnenue. Cuna ganenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JaBnenne rasza. 3aBUCMMOCTb JaBJICHHMsS ra3a OT O00bEMa U TEMIIEPATYPHI.
[lepenaya naBiieHUs] TBEPABIMU TEJIAMU, KUJIKOCTSIMU M razamu. 3akoH [lackans.
[THeBMaTHYECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTH  OT  I[JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'HapaBiaudeckue
MeXaHU3Mbl. Vcronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1151 u3MepeHus: aTMOChHEpHOTO JIaBIICHHUS.

JlelicTBrE KUIAKOCTU M ra3a Ha MOTPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOBHUKHOBEHUS BHITAJIKHUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AaBJIEHUS ra3a OT TeMIEpaTyphl.

[lepenaua naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne necTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTPY>KEHHOU B
JKUJIKOCTh YaCTH TeJa.

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

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEHCTBYIOIIEH 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 Wil KOHCTPYUPOBAHUE JIOJIKU U OIPEETICHUE
€€ rpy30N0AbEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JiJIsi CUJI, HAPABJICHHBIX BJOJb JTUHUU MTEPEMEIICHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [Ipasuno
MOMeHTOB. [IpuMeHeHHe TmpaBwia paBHOBECHUS pblyara K OJOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MeXxaHU3MBbI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

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

Jemoncmpayuu.

[IpuMepbI TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHl paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIPYTOCTH MPHU MOIBEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIC TIOJOXXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OmNbIThI, TOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. I'paden — HOBbIM MaTepuan sl HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHUsI HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE MOJOKEHUH MOJIEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSIKEHWE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS rasa oOT
00BEMa, TeMIepaTypsl.

Temneparypa. CBsA3b TeMIeparypbl CO CpeIHEH KHHETUYECKOM SHEpruei
TEIJIOBOTO JIBMKEHHMSI YacTull. TemneparypHsble IIKaJIbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHs BHYTPEHHEH SHEpruu:
TeIIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIIONEPEAAYHN:
TEILUIONPOBOIHOCTh, KOHBEKIUSA, U3ydeHUE. Buapl Terionepenayn B NPUPOAE U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuectBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HploToHa-PruxmaHna. YpaBHEHHE TEIIOBOTO OajlaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMUYECKUX BEIIECTB. Y IEJIbHAS TEIUIOTA
miasieHus. [lapooOpa3oBanue n konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPATypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHachIIIEHHBIH map. BiakHOCTbH
BO3/yXa.

OHEprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TeruioBoro nBurarerns.
TeruioBple ABUTATENIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHHUS W NPEBPALICHUS DHEPIMU B MEXAHWYECKUX WU TEIJIOBBIX
IIPOIIECCAX.

Jemoncmpayuu.

Habmoienue OpoyHOBCKOTO JIBUKEHUSI.

HaGmonenune nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHHUS W
KaMWUISIPHBIX SIBICHUU.

HabroieHue TenaoBoro paciimpeHus Tedl.

M3meHeHne naBiieHUsl ra3a MpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIAXKJCHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunbl Tenonepenaym.

OxJaxieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUME TEIUTOEMKOCTEN Pa3IMYHBIX BEIIECTB.



HaOnronenue kumneHusl.

HaOnronenne nocTostHCTBA TeMIepaTyphl IPU TUIaBJICHUU.

Mojenu TenIOBbIX IBUTATEIICH.

Jlabopamopnsie padbomul u onvimel.

OnpITHl IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TeMieparypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OnpIThl MO HAOJMIOEHUIO TEIJIOBOTO pPACIIMPEHUs Ta30B, KUIKOCTEH WU
TBEPJBIX TEIL.

OmnpeneneHue JaBiIeHUs BO3IyXa B OAJIOHE HIITPUILA.

HccnenoBanre 3aBUCHMOCTH JABJIEHUS BO3AyXa OT e€ro o0bémMa ®
TEeMIEPaTypPHI.

[IpoBepka rumnoTes3bl JMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUs BHYTPEHHEH SHEpruM Tejla B  pe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropstuer BOJIBL.

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

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

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIApEHUs.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

Pazgen 7. JjekTpudyecKkue 1 MAarHUTHbIE SIBJICHUSI.

OnekTtpuzauus Tel. J[Ba poma sieKTpUyecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH Kynona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. [IpuHnmn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpUuecKuX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA U TOJYHNPOBOJAHUKH. 3aKOH
COXPAHEHMUS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TETJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

OnekTtpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEpMETP
U BOJIBTMETP B IIE€NK MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE NMPOBOIHUKA. Y IEJIbHOE
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CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uenu. IlocienoBaTtenbHoe U
napajuieIbHOE COeIMHEHHE NTPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma s monuoit nenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
nerneii. Heamaennrie 3j1eMEHTEL.

PaGota ©u MOIIHOCTH dJEKTpUUYECKOro ToKa. 3akoH Jhxoyns-JleHna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMmoaeicTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Tmosie 3JIEKTpudeckoro Ttoka. OnbeiT  Amrepa.
[IpumeHeHnEe BIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
OpoBOJHUK ¢ TokoM. Cwuyma Ammepa U omnpefelneHne €€ HalpaBIeHUs.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. JKOJOTHYECKHE
po0JieMbl 3HEPreTUKU. TOIIMBHBIE AIIEMEHTHI U AJIEKTPOMOOHIIH.

Jemoncmpayuu.

DJEeKTpU3aLus TEJL.

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

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUW JJIEKTPUYECKOTO OIS C IMOMOLIBIO
OyMa)KHBIX CYJITAHOB.

[IpOoBOJHUKH M TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

N3mepeHne dIeKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.

Peocrar 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3eIEHHUs ITOJI0COB MAarHUTA.

MonenupoBaH1E€ MarHUTHBIX MOJIEM MOCTOSSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarHuTtHOE o€ ToKa. DJIEKTPOMArHHuT.
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JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apases.

DIIEKTPOTrE€HEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 10 HAOTIOACHHUIO DSJEKTPHU3ALMU TEI MPU CONPUKOCHOBEHHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO IO HAa MNPOBOAHUKH U
JTURJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsDKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD AJIEKTPUYECKOTO CONPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OmnpeneneHue y1eapHOT0 CONMPOTUBICHUS IPOBOIHUKA.

[IpoBepka TmpaBua CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBWia Mg CUJIbl TOKAa MpPH MAPAJIIEIBHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHHUKA TOKA.

[IpoBepka npasun Kupxroda.

[IpoBepka BeinoaHeHUs 3aKkoHa OMa /1 IOJIHOM LIENH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS WX TOJIYIPOBOJHUKOBOTO IM0/1A).

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMON HA PE3UCTOPE.

Onpenenenue KII/] narpeBarerns.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB IIPU UX OOBEIUHEHUU U
pazzieJeHuN.

HccnenoBanne NeMCTBUS SIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUS KaTYILIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUsS TOKA B KaTYyIIKE U OT HAIHYHUS
(OTCYTCTBUS1) CEp/IEUHUKA B KaTYIIKE.

N3yyenue aeicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl 3JIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITBl [0 UCCJIENOBAHHUIO SIBJIEHUS DJEKTPOMAarHUTHOW HMHIYKIIMH:
UCCJIeI0BAHNE U3MEHEHUI 3HAYEHHUS U HAIlpaBJiIeHUs] MHAYKIIMOHHOTO TOKA.
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9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanndeckoe paBwxkeHue. MarepuanpHas Todka. CrocoObl OMHCaHUS
MEXaHUYECKOTO JABWXCHUS: TaOJIIMYHBIN, rpaduueckuit, aHamuTudeckuit. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHbI€ BEJIMUMHBI, ONEPALMK C BEKTOPaMHU, IPOEKIMU BeKTOopa. Paguyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpPSAMOJMHENHOE JBWKEHME. HepaBHOMEpHOE NPSAMOIMHENHOE JIBUXKCHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHENHOE JABHKEHUE. Y CKOPEHHUE
cBoOogHOTO MageHust. OneITel I anmuies.

['paduyeckas uHTEpHpeTaldsi YCKOPEHUsI, CKOPOCTH, MPOUAECHHOTO MyTH U
MEPEMENICHUS ISl TPSAMOJIMHEUHOTO JBUKEHUS.

JIBr>KeHue Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY.

JIBrKeHHe 10 OKPYKHOCTU. JIMHENHas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
M 4acToTa o0pamieHus: Npu paBHOMEPHOM JBHXKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOI€MCTBYIOIIASA CHIIA.

IIepsebiit 3ak0H HproTtoHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TpEHUsI TOKos, Apyrue Bubl TpeHus. KoapuuneHt tpenus.

JIBUKEHHE TE IO OKPY>KHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJa HAa NOABOAHBIX KpBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWISX. J[BHKeHHE 1oe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. J[BUYKEHME TEn BOKPYT
IpPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnma). IlepBas
KOCMHUYECKasi CKOpOCTb. HeBECOMOCTB U EpErpy3KH.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETITIEHHOM OChIO BpallleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmvnynec Tema. W3menenme wummynsca. HMmnynsc cunbl.  Yhpyroe u
HEYIpYyroe B3aUMOJCHCTBUE. 3aKOHbI HM3MEHEHUSI W COXPAHEHHUS HUMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TeJa, MTOIHIATOrO Hal
MTOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHeprus CxaTou npyxuHbl. Knunetnueckas
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sHeprusi. TeopeMa 0 KMHETUYECKOW SHEpPruu. 3aKOH HM3MEHEHHS U COXPAHEHUS
MEXaHWYECKON JHEPTUH.

Hemoncmpauuu.

HabGnrogenne MexaHMYeCKOro ABUKEHHUS Tela OTHOCUTEIBHO Ppa3HBIX Tell
OTCUETA.

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

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUSL.

HccnenoBanrie Npru3HaKoOB PaBHOYCKOPEHHOTO JIBUXKECHUSI.

HabGmronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUMN, MPOUCXOASIIMX B CUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUDKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKU.

HabGnronenue paBHOBeCHs Tell, CBOOOIHOTO TMaJieHusI, KOoJieOaHUsI MasTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK IMOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JIEHCTBYIOIIEH HA HETO CUJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEIL.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBUKECHUH.

[lepenaya uMItyabca Mpy B3auMOJEHCTBUU TEN.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMIyJbca MpU a0COTIOTHO HEYITPYTrOM B3aUMO/ICUCTBUMU.

CoxpaHeHre UMIyJibca NPy YIIPYTOM B3aHUMOJICVCTBUU.

Hab6nroneHnune peakTUBHOTO ABUKEHUSI.

CoxpaHeHue dHEPTUU MPU CBOOOTHOM TaICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBanue TpakTa il pa3roHa W JajJbHEWIIEro pPaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM JIBHKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpenenieHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TMMOTE3bI: €CIU NMPU PABHOYCKOPEHHOM JBIKCHUH 0€3 Ha4aJIbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

WccnenoBanre NBIKEHUS Tella, OPOIIEHHOTO MO YTIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

14



Omnpenenenune kodhGUIEeHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTETNeHU 1eOopMalliy MPY>KUHBI.

Omnpenenenue paboThl CHIBI TPEHUSI MPU PABHOMEPHOM JIBIKEHHMH Teja IO
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJBI  YIOPYrOCTH TPU  TMOABEME Tpy3a ¢
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebarenbHoe neuxenune. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: TIEPHO/I,
4acToTa, aMIuuTyna. ['apMoHudeckne KojeOaHus. 3aTyXarolue KoJIeOaHus.
Boinyx1eHHbIE KosieOaHus. PesonaHc.

MareMatnueckui M NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHeEpruu Inpu
K0JIe0aTEeIbHOM JBUKCHUHU.

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

3Byk. PacnpocTpaneHue u OTpaxeHHE 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WHPpa3Byk u ynbrpa3Byk. Hcnonbs3zoBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpauuu.

HaGmionenne koneGanuii Ten TMOj JACUCTBHEM CHUJIbI TSDKECTHU U CHIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).

Hab6mronenue uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTU BOIBI.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

OrnpeneneHue 4acTOThI U MEPUOJIa KoJeOaHU MaTEMaTUUEeCKOTO MasiTHUKA.

Omnpenenenre 4acTOThI U MEPUOIa KoJIeOaHUM IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH Tiepuoja KoJaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH Teproa KoJieOaHUM MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoia KoieOaHWil Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.
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OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJIEOAHUIN MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

W3mepenune yckopeHus CBOOOHOTO MaCHHUS.

Pazgea 10. DieKTpOMarHuTHoOE MoJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANeKTpoMarHuTHbIX BOdH. Illkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBSA3b.

DIeKTpoMarauTHas npupoja cBera. CKOpocTh cBera. BonHOBBIE CBOMCTBa
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBoiiCTBA PJIEKTPOMATHUTHBIX BOJIH.

Wurepdepenius u nudpaxius cBera.

Jlabopamopnvie pabomul u onvimaol.

N3yueHne CBOWCTB 3JIGKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIBLHOIO
tenedoHa.

[IpoBeneHue ONBITOB MO HAOMIOJAEHUIO HHTEphEePEHIINH U TU(PaKIINKU CBETA.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MoOJlienb CBETAa W TEOMETPUYECKAsl ONTHKA. VICTOUHHMKM CBETa.
[IpsmonuHeliHOE pacnpocTpaHeHue cBeta. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBera. llocTtpoeHue
U300pakeHUit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npejaomiieHus: cBera. [lonHoe oTpaxeHue cBeTa.
Hcnonb30BaHrEe NOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONITOBOJIOKOHHAS
CBS3b.

JImnza, xonm unywyerdn B JuH3e. Popmyna TOHKOM JMH3BL. [locTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
doToamnmapaTta, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onTuyeckas cucrema.
bim3opykocTh U 1adbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceeTa.

Hemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxeHuit B IIIOCKOM 3€pKae.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B cobuparoiieil JnH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.
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[Tomyuenue n300pakeHU ¢ TOMOIIBIO JTUH3.

[Tpunuun aeictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6emoro cBera B CIEKTP.

[Tonmydyenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne 3aBUCHMOCTH yTIila OTPAXEHHS CBETOBOTIO Jiyya OT yIJia
MaJICHUS.

N3yyenue cBONCTB N300pakeHUsI B IJIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yTila MaJcHUsI CBETOBOTIO
Jly4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[Toy4yeHmne n300pakeHUH C TOMOIILI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenue (POKYCHOTO pPacCTOSHUS M ONTHYECKOM CHIIBI COOMpAroIiei
JINH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB IPU HX HAOIIOJCHUU 4Yepe3
L[BETOBbIE (DUIIBTPBI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHedaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaiieHus. [lepuon monypacnaga aTOMHbBIX siaep. J[elcTBUE paarOaKTHBHBIX
M3JIyYEHUW HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIMOAKTUBHOTO U3ITyUYCHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJOBOTO U MAacCCOBOIO YMCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuuu CUHTE3a U
nenenus sgep. Mcrounuku sHeprum CosiHIIa W 3BE34. flnepHasi 3HEpreTHKa.
DKoJIoTUYecKre MpoOIEMBI SIACPHON IHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U3Ty4EHUS U TTOTJIOLICHMUSI.

CnekTpbl pa3IuyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITyYEHUH.

Peructpanus uzinydyeHus: IpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

Hab6nrogenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTUH YACTHULBI IO TOPMO3HOMY IIYTH
(no dotorpadusam).
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H3mepenne paanoakTUBHOTO (OHA.

IMoBTOPUTEIBLHO0-0000 1AM MOYTb.

[ToBTOpUTENHEHO-0000MAIOMINN MOAYJTh TIPEAHA3HAYCH /U CHUCTEMAaTH3aIuN
U O00OOmIICHWS  TMPEAMETHOTO  COACpXaHUS W  ONbITa  JICITEIHHOCTH,
pUOOPETEHHOTO MPU WM3YYCHHH BCETro Kypca (pu3uKu yriayOiaEHHOTO YpOBHS, a
TaK)Ke IS TIOJITOTOBKH K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY 10 (hH3HKE.

B mpomecce wu3ydeHHs JaHHOTO MOIYJSI PEATM3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBIC JCHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NpPEIMETHBIX ¥  METalpeJIMETHBIX pe3yJbTaTOB OO0y4deHus, (OpMUPOBAHUE
€CTECTBCHHO-HAYYHON IPaMOTHOCTH: OOBSICHEHUE M ONMCAHUE SIBICHUI HA OCHOBE
npuMeHeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKECHUE
TUTIOTE3, MMOCTAHOBKA I[N W TUIAHMUPOBAHWE HMCCIICIOBAHUS, aHAIW3 JaHHBIX U
MOJIyYeHHUE BHIBOJIOB).

[IpeanoututenbHol (HOpPMOIM OCBOEHUS MOJIYJSL SIBIAETCS TPAKTHKYM,
porpamMma KOTOPOTO BKITFOUAET:

pelieHue 3a7a4, OTHOCSIIMXCA K Pa3IMYHBIM pa3iellaM W TeMaM Kypca
(GU3UKY, B TOM YHCTIE 3a71a4, HHTCTPUPYIONTUX COACP’)KaHUE Pa3HBIX Pa3JeiioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MepevyHe K pasjenaM Kypca) B YCIOBUAX CaMOCTOSITENIBHOTO TUIAHMPOBAHUSA
MIPOBEICHMSI UCCIICIOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJa U3MEPCHHS BEIINYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKH;

BBITIOJIHEHUE MPOOJIEMHBIX 3a/IaHUM MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a7aHUsl IO E€CTEeCTBEHHO-HAyYHON TpaMOTHOCTH), B TOM YHCIIE 3aJaHUM C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Ha/J TPYIIIOBEIMHU WJIM HHIWBUIYATHHBIMH MMPOSKTAMHU, CBSI3aHHBIMH C
coJiep>KaHreM Kypca (pU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTUYECKON pabOThl 3a Kypc (DU3UKM YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTMAarHOCTUYECKON pabOThl MOTYT TIOKA3bIBaTh CTENIEHb TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1O (u3MKe, a TaKke
CBUJIETEIIHLCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH.
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[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00I1Ier0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

e I)nampuomuueckozo eocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3HKOB;

o 2)2pasrcOoancko2o u Oyxo8HO-HPABCHIBEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3THUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

e 3)acmemuuecko2o 60CHUMAHUA:

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

e 4)uennocmu HayuHo20 NO3HAHUSA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTAaBIAIOLIECH
KYJBTYPBIL;

OpUEHTAlUsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAy4YHOU JIF0OO3HATENILHOCTH, HHTEpPECca K HCCIEA0BATEIBLCKOM
JEATEIIbHOCTH;

o S)popmuposanun Kynomyput 300p06va U IMOUUOHAILHOZ0 O1A20NONYUUA:

OCO3HAHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBWJ O€30MacCHOrO TIOBEJACHUSI Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM O00OpYy/JOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha

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

AKTUBHOE YYacTUE€ B pPEIICHUM MPAKTUYECKUX 3a]ay (B pamMKax CEMbH,
oOpa3oBaTenLHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUECKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsA Ha TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
0o0JaCTH  OKpy’)Karomieil cpefpl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M MyTed ux
pelieHus;

o 8)adanmavyuu K UIMEHAIOUWUMCA YCII0GUAM COUUATbHOU U RPUPOOHOU
cpeowl:

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4€pe3 MPAKTUUYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
bu3uKy;

IUTAHUPOBAHUE CBOErO pPAa3BUTHUA B MPUOOPETEHUH HOBBIX (PU3NYECKUX
3HAHMU;

CTpEMJICHUE aHATTM3UPOBATh U BHISBIATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBUM C YYETOM BIHMSHUA HA OKPYXAIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUN.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl IO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJISATUBHBIC
YHUBEpCaIbHbIC YIeOHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE NeiiCTBUS
ba3oBble 1ornueckue a1ecTBU:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB

(s1BI€HUI), KIIACCU(PUIIUPOBATH HX;
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BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B pacCMaTpUBAEMbIX (haKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3UIECKUX
SBJICHMM M TIPOIIECCOB, J€NaTh BBIBOJbBI C HCIOJIb30BAHUEM JCAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAaHTOB PEILICHHUS, BHIOOpP Haubojee MOIXOJSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOMKHBIN
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

OIICHMBATh HA IPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIM HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaumeii:

MPUMEHSTh PA3JIUYHBIE METONbI, MHCTPYMEHTHI M 3aIllPOChl MPU IMOUCKE U
oTOope UH(POPMAIIUU UITU JAHHBIX C YUETOM MPEISIOKEHHON yueOHOHN (hHU3NIeCKOi
3a/1a4y;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPIPETHUPOBATH HH(POPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yauTesneM Wik chOpMyITHPOBAHHBIM CaAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTHUMaJbHYIO  (QOopMy  MpeacTaBICHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOXKHBIMU CXEMaMHu,
JyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO0JIe OOCYXJIeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboOT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEHW, HALEJICHHbIE Ha PEIICHHE 3aJaud W [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMU APYIHMX YYaCTHUKOB AMAIIOra,
OoOHapy>KUBaTh pPa3IMuME U CXOJCTBO MO3UIIHUI;
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BBIPAkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

myOJUYHO TPEACTABIATh PE3YJbTAThl BBITIOJHEHHOTO (DU3MYECKOTO OIbITa
(aKCIepUMEeHTa, UCCIIeI0BaHus, IPOCKTA);

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIAUBUAYaIbHOU
paboThI IPU PEIICHUH KOHKPETHOU (PU3nUYecKo poOIeMbl;

MPUHUMATh 1[EJTM COBMECTHOM AESATEIbHOCTH, OPTaHU30BBIBAThH JACHCTBUS 1O
e€ JOCTWKEHUIO: PpaCIpENeNsTh pPOJU, OOCYXKIaTh MPOLECChl M PE3yJbTaTh
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJICH;

BBITIOJIHATh CBOIO YacTh pPadOThI, JOCTUras KaueCTBEHHOI'O pe3yJsibTara o
CBOEMY HAIpPaBJICHUI0 W KOOPJIUHUPYS CBOM JEHCTBUS C JPYTUMHU YJICHAMH
KOMaH/Ibl;

OIICHMBATh KAauyeCTBO CBOErO BKJIaJa B OOMMH TPOIYKT MO KPUTEPHSIM,
CaMOCTOATENHLHO C(OPMYIMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

BBISIBJISATH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOUTUX IS
pereHust GU3NIeCKUX 3HAaHUM;

OPUECHTHUPOBAThCA B  PA3JIMYHBIX  MOJXOJIaX  MPUHATUA  pElICHUU
(MHAMBUyATbHOE, IPUHATHE PEUICHUS B TPYIIE, IPUHATUE PEUICHUN TPYyNIoi);

CaMOCTOATENILHO COCTABJISATh AJTOPUTM pelieHus (PU3NYECKON 3a7adyul UM
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

JieJaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYallMu U NIPEeAJiarath IiaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTH)KCHHS)  PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JEATECIBHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS
(U3UYECKOTO0 HCCIEIOBaHUSI WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MEHUBIINXCS CUTYAIlUH, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSIM.

CTaBUThH ce0s HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WM JUCKYCCUM Ha
HAay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHUKY APYTOro.

MPU3HABAaTh CBOE MIPABO HA OMIMOKY MpU pelieHnH (PU3NYECKUX 3a7ad WU B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.
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INPEAMETHBIE PE3YJIBTATDBI

K koHiry 00y4yeHus ¢ 7 Kaacce npeIMETHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCITOJIB30BATh MOHATHUS: (PU3NUYECKHE M XMMHUYCCKHUE SBIICHUS, HAOIOICHNE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHMIBI (U3NYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEpAOE, KHUAKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYIOIIAsl cuj, aeopmanusa (ympyras, IUIacTUYEcKas),
HEBECOMOCTh, COOONIAIONIUECS COCY/IbI;

YBEPEHHO pa3nu4varh sBieHus (auddy3us, TEIIOBOE IBMIKEHUE YACTHUIL
BEIIIECTBA, PABHOMEPHOE JBWXKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIHS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3aKPEIJIEHHON OChIO BpallCHUs,
nepejaya JaBlICHUS TBEPABIMU TeJIaMU, XUJKOCTSIMU M Ta3aMmH, aTMoc(epHoe
JIaBJICHKE; TIJIaBaHUE TEJI, IPEBPAILICHUS MEXaHUYECKOW SHEPTUH) MO OMUCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SBJICHHUE,

pacro3HaBaTh  NPOSBICHHE  HM3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKpY’KarolieM Mupe (B TOM 4YHcie (pU3nuecKkue sIBICHUSI B MPHUPOJIE: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CWJI TSDKECTU, TPEHHUSI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
ATOM TIEPEBOJIUTH MPAKTUUECKYIO 3a]ady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOIb3YS
dbu3ndyeckue BeIWYWHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMS, ITyTh,
CpemHsisi CKOpOCTb, CUJia YOPYrOCTH, CWJIa TSDKECTH, BEC Tela, CUJla TPEHUs,
JIaBJICHHE TBEPAOrO Teja, JABJICHHE CTOJ0A KUIKOCTH, BBITAJKHUBAIOIIAs CuJia,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbI, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAaHU3MOB, KUHETHUECKasl ¥ TIOTCHI[MAIbHAs DHEPTHs ), IPU
OMKMCAHUH TPABUIILHO TPAKTOBATh (DU3UYECKUN CMBICIT HCIIOJIh3YEMBIX BEIIMYUH,
uxX O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MYECKHUE SBICHUS U  TPOIIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUs1 Cul (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
MPaBWJIO» MEXAaHWKU, 3aKOH COXpaHEHUS MEXaHMYECKOW HSHEpPruu, NpU STOM
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JlaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTeMaTUYEeCKOe
BBIPAKEHUE;

CTPOHUTH MPOCThIE (DU3MUECKHE MOJEIU PEANbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJCIATh MPU STOM CYIIECTBEHHbIE M BTOPOCTEIICHHbIE CBONCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUH, TIPUMEHATh (PU3UUECKUE MOACIU JIJIsi 0ObSICHEHUS
(bu3HYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBACHATH (PU3NYECKHUE SIBICHUS, TMPOIECCH U CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 3a7aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLIEHUBaHUS
XapaKTEPHBIX 3HAYCHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(buU3NYECKYI0 MOJEIb, BBIABISATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIETIOYKY PAacCyXKJIEHHH C OMOpoM Ha M3yUYeHHBIE CBOWMCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemaTh pacy€THbie 3a1aun (B 2—3 NeHCTBUS) MO M3y4yaeMbIM TeMaM Kypca
(Gu3KKY, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HOpMYyII, CBA3BIBAIOIMINX (PU3NYCCKUE BEIMUYMHBI, 3alMUCHIBATh KPATKOE YCIOBHE
U DPa3BEPHYTOE pEIICHHE 3a/layd, BBIABIATH HEJOCTAIOIINE WM H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJaud, MHCIOJIb30BATh
CIPaBOYHbIE JIAHHBIE, MIPOBOJUTH MAaTeMaTHYECKUE MpeoOpa3oBaHUS U PacyEThl,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYCHUs (PU3MUECKONW BEITUYHUHBI H
OTIPEAETSATh Pa3MEPHOCTh (PU3UUECKOW BEIWYUHBI, TOITYYCHHON IPHU PEIICHUU
3aJlaui;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXHO pPEIIUTh MpPU  OMOIIU
¢u3nyecKux METOAOB, W NpeijaraTb OPUEHTHUPOBOYHBIA CIOCOO pelIeHHs, B
ONMCAaHWU  UCCICIOBAHMS  pPAclo3HABaTh  MPOBEPSEMOE  MPEATIOIOKEHHUE
(rumoTesy), MHTEPIPETUPOBATH MOyUYEHHBIN PE3yNIbTaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DPU3UYECKUX SIBICHUN WM (QU3MIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPCHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Mepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSIBICHHUE NEHCTBUS aTMOC(HEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOJIOKEHUE (TUMIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opynoBaHus U (HOPMYITUPOBATH BHIBOIHI;

NPOBOJAUTH TMpPSMbIE M KOCBEHHBIE HW3MEpeHUs (PU3NUECKUX BEIUYHH
(paccTosiHUE, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJIOTO Teja, CUja TPEHHUS CKOJBXECHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXKEHHOE B >KUJKOCTh
TENO, KO3(PPUIMEHT TOJNE3HOTO  JAEWCTBHUA  MPOCTHIX  MEXAaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
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METOJla M3MEpeHUs, (PUKCHUPOBATH IMOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSEMO BETMYMHBI C TIOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh NMOTPEIIHOCTh U3MEPEHUN;

MIPOBOJIUTH HECIIOKHBIE JKCIIEPUMEHTAIbHBIC HWCCIEAOBAaHUS 3aBUCUMOCTEH
GU3MYECKUX BEIWYHH (3aBHCUMOCTH ITyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUS, KauecTBa OOpaOOTKM TOBEPXHOCTEH TEl U HE3aBUCHUMOCTH CHJIBI
TPEHHUsI OT IUIOMIAJN CONPHUKOCHOBEHHUS TeJ, CHUJIBI YNPYTrOCTH OT Y/UTMHHECHUS
NPYKUHBI, BBITAJKWBAIOMIEH CHIIBI OT 00BbEMa TOTPY)KEHHON dYacTh Tella U OT
TUTOTHOCTH KHUJIKOCTH, €€ HE3aBUCHMOCTU OT TUIOTHOCTH TeJjia, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHM IMIaBaHUS TeJ, YCIOBUN paBHOBECHsS pblyara
U OJIOKOB): COBMECTHO C yuuTeneM (GOpMyIupOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPECTaBISITh MOTYYCHHBIE 3aBUCUMOCTH (DU3UUECKUX BEIMYUH B BUJAC TAONIHUIl U
rpaukoB, OILIEHWBATh TMOTPEIIHOCTH, JeJaTh BBIBOJBI TI0 pe3yibTaTaM
UCCIICIOBAHMS,

coOnoaTh MpaBWJa TEXHUKM O€30MacHOrO Tpyna mnpu pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

YKa3bIBaTh MIPUHITUIIBI ICHCTBHS TPUOOPOB U TEXHUICCKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETp, COOOMIAIONIMECs COCyIbl, OapoMeTp, phIyar,
MOJIBM)KHBINA U HEMOIBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX TPHUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLECCOB C OMOPOM Ha HUX OmucaHus (B TOM
qyclie: MOAIINITHUKH, YCTPOHCTBO BOJOMPOBO/IA, TUAPABINIECKUIN TIpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBONW HACOC, apEOMETpP), HCIONb3ysd 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUW UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMBl M CXEMAaTUYHBIE PHCYHKH H3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TMPOIECCOB TIpHU
peleHny y4eOHO-TIPaKTUIECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCIONb30BaHusl (DU3MUECKUX 3HAHWU B TOBCEIHEBHOW JKMU3HM JUJIsi OOecCredeHus
0e30MacHOCTH MpPHU OOpalllEeHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOUCTBAMH,
COXpaHEHHUsSI 370POBbsI U COOJIOJEHUS HOPM DJKOJOTHYECKOTO TIOBEICHHUS B
OKpYKaroLIEN CpeJIE;

OCYIIECTBJISATH OTOOP UCTOUYHUKOB MH(MOPMAITHN (HU3UIECKOTO CONECPKAHUS B
HuTepHere, caMOCTOSTENbHO (HOPMYIHPYsT TOMCKOBBIM 3ampoc, Ha OCHOBE
UMCIOIINXCS 3HAHUH W IMyTEM CpaBHEHHUS Pa3IMYHBIX HMCTOYHUKOB BBIJICIATH
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uHOpMAIMIO, KOTOpasi SIBISETCS MPOTUBOPEYMBON WU  MOXKET  OBITh
HEJIOCTOBEPHOM;

WCITOJI30BaTh TP BBIMOJTHEHUM YYEOHBIX 33JaHUi HAyYHO-TOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WNuTepHeT, BianeTh NpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMCHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUYECKOTO COJEpKaHUs, B TOM YHUCIE
nyOJUYHO JieNlaTh KpaTKUE COOOIIEHMSI O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
UCCIICOBAHUM, MPU STOM TPaMOTHO HCHOJIb30BaTh HM3YYEHHBIM MOHSATUHHBIN
anmapar Kypca (GU3UKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

MPU  BBINOJHEHUH YYEOHBIX MPOCKTOB M MCCICAOBAHUN PpaCHpPEEIiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/ladyaMu, CJICIUThH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBIM BKJIAJ B
JNESATENbHOCTh TPYNIbI, BBICTPANBAaTh KOMMYHMKATUBHOE B3aMMOJICHCTBHE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIINX.

K koHiy oOyueHuss ¢ 8 knacce mpenMeTHbIE pe3yldbTaThl Ha YriayOJIeHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

WCIIOJIB30BaTh MOHATUSA (Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHMS BEIIECTBA, KPUCTAJUIMYECKUE U
amop(HbIe Tena, HACBIIIEHHBI W HEHACBHIIICHHBIA Map, CHOCOObI M3MEHEHUS
BHYTPEHHEW DSHEPIrUM, OJJEMEHTAPHBIA JJIIEKTPUYECKUN 3apsl, IPOBOJHUKH,
MOJYIIPOBOJHUKH, TUAJIEKTPUKHA, ICTOYHUKU MOCTOSTHHOTO TOKA, SJIEKTPUUYECKOE U
MarHuTHOE TOJI, ONTHYECKass CHUCTeMa) M CHUMBOJIMYECKUM S3bIK (DU3HUKU TpHU
pelIeHNH YYEOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIUpeHHe (C)KaThe), TEIIOBOe
PaBHOBECHE, TMOBEPXHOCTHOE HATSXKEHUE, CMAUYMBAHHE, KAIIWUIAPHBIC SBJICHUS,
UCIIApEHUE, KOHJEHCAIMS, IUIABJICHUE, KPUCTAIIM3AIUs, KHUIICHHE, CIOCOObI
Teronepeaayn (TermIonpoOBOIHOCTb, KOHBEKIIUS, U3TyUYCHHE), TEIUIOBBIE TTOTEPH,
IIEKTPU3ALM TEJ, B3aUMOJCHCTBUE 3apsA0B, NEHCTBUS JJIEKTPUUYECKOIO TOKA,
KOPOTKO€E 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JEUCTBUE MarHUTHOTO T0OJIS Ha
MPOBOJAHUK C TOKOM) IO ONMUCAHUIO WX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;

pacmo3HaBaTh  MPOSIBICHWE  M3YYEHHBIX  (PU3UYECKUX  SBJICHUM B
OKpyXaromeM wmupe (B TOM 4uncie (U3HYECKUE SBJICHHS B TPHUPOJIE:
ITIOBEPXHOCTHBIE U KANWJUISPHBIC SIBIICHUS B NPUPOJE, KPUCTAUIBI B MHPUPOJE,
u3nydyenne CoJlHIIA, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bl, 0Opa30BaHUE POCHI,
TyMaHa, WHes, CHera, JJICKTPUYECKHE SBJICHUS B arMocdepe, IIEKTPUUECTBO
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JKUBBIX OPTaHW3MOB, MarHUTHOE TOJIe 3eMJIH, APeid MOTIOCOB, POJIh MATHUTHOTO
nojisl Mg KU3HU Ha 3emiie, TOJSIPHOE CHUSIHUE), TMPU HSTOM MEPEBOAUTH
MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEHATh CYIIECTBCHHBIE CBOMCTBA
(mpu3Haky) GU3NYECKUX SIBICHUM;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBIICHUS, UCIOJIb3YS
dbu3nYecKkue BENMWYWHBI (TEeMIlepaTypa, BHYTPEHHSS DHEPTUs, KOJIMYECTBO
TEIJIOTHI, paboTa rasa, yAenbHas TEIJIOEMKOCTh BEIIECTBA, YACIbHAs TEIIOTa
IUIaBJICHUS, YJENbHas TEIuioTa NmapooOpa3oBaHUs, YJelbHas TEIUIOTa CropaHus
TOTUTMBA, KOA(DPHUIIMEHT MOJE3HOTO IEUCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUYECKHM 3apsii, CHUJla TOKa, DIJIEKTPUUYECKOe
HalpspKeHWE, CONpPOTUBIICHUE MpoBoAHUKAa, J/[C B 1enu MOCTOSSHHOTO TOKa,
ANEKTPUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, paboTa U MOIIHOCTh
AIIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABMWIHBHO TPAKTOBATH (PU3UYECKUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHUIBI (DU3NYECKUX BEJIUYUH,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUHMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH rpaUKU NU3yUYCHHBIX 3aBUCUMOCTEN (PM3MUYECKUX BEJIMYUH;

XapakTepu3oBaTh CBOMCTBAa T, (PU3UYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEI[ECTBA, YpAaBHEHHE TEIUIOBOTO OallaHCca, 3aKOH COXPAHEHUS DJIECKTPUUYECKOTO
3apsina, 3akoH KylioHa, NPUHLMI CYNEPNO3UIMUA SJIECKTPUUECKUX TMOJIeH, 3aKOH
Oma g1 yuyacTtka uenu, npaBuia Kupxroda, 3akon OMa Jy1sl MOJHOM 1€ , 3aKOH
Jxoynsa-JIeHna, 3aKOH COXpaHEHUs SHEPruu, MPU ITOM pa3InvaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN peaJbHBIX OOBEKTOB, MPOIIECCOB H
SBJICHUM, BBIJEIATh MPU OTOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE CBOICTBA
00BEKTOB, MPOIIECCOB, SABJICHUMN, MPUMEHATH (PU3NUECKUE MOJICTU JIJIsi OOBSICHEHUS
(bU3MYEeCKUX MPOIIECCOB U PEIICHUS YUYEeOHBIX 3a]1a4;

OOBSCHATHh (PU3UYECKUE SIBJICHUS, TIPOIECCHI U CBOMCTBA TEJl, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, ¢ pelaTh
KaueCTBEHHbIC 3aJlaud, B TOM 4YHUCJE TPEOYIOIIUEe YHUCIEHHOIO OIICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PUBMYECKUX BEJIMYMH, IPU 3TOM BHIOUpATH aJEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBS3M U BHICTPAUBATh
JOTUYECKYK0 LEMOYKY pAaCCyKIECHHM C OINOpOM Ha H3YYEHHbIE CBOMCTBA
bu3nuecKux sIBICHUM, (PU3nyecKkrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IENH;

YBEPEHHO pelaTh pacy€THble 3afaud (C onmopod Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UIECKYIO MOJECID, C
WCITOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONIUX (PU3MUECKHE BEIMYMHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAIOIINE WM M30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
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3aJa4uM, MCMOJb30BaTh CIPABOYHbIE JaHHbIC, NPUMEHSITh METOAbI aHalu3a
pa3MepHOCTEH, UCTIOIB30BaTh rpaprueckrue METOJbl PELICHHs 3a/1ad, TPOBOAUTH
MaTeMaTHYeCKUe TMpeoOpa3oBaHUsA U PAcu€Thl, OICHUBATh PEATUCTUYHOCTH
HOJyYEHHOI0 3HA4Y€HUs (U3MYECKOM BEIMYMHBI U ONPEAENATh Pa3MEPHOCTh
($u3NYECKOI BEIMYNHBI, TOTYYEHHON IIPU PELLICHUH 3aJaul;

pacrmo3HaBaTh MpoOJEeMBbl, KOTOpPhIE MOXHO pPEIIUTh MPH  OMOIIU
buznyecKkux METOAOB, W TpeajaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONKMCAaHUU  UCCIEJOBAHMS  paclo3HaBaTh  IIPOBEPSAEMOE  MPEANOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YJIbTAT;

IPOBOAUTD OMBITHI 110 HAOIMIOACHUIO (PU3NUECKUX SBJICHUN WU PU3NYECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0BbéMa W TemmepaTyphl, CKOPOCTH IIpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3IYyYEeHUH OT I[BE€Ta M3JIydarollel (MOIJIOMAoeil) NOBEpPXHOCTH, CKOPOCTh
UCHIApEHUs1 BOJbl OT TEMIIEPATyphbl >KUAKOCTH M IUIOWAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALMS TeNl M B3aMMOJCHCTBHE AIIEKTPUUECKUX 3apsIOB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIH3allisl MArHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JECHUCTBUSI MarHUTHOTO TOJII Ha TMPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKa): (OpMYJIUPOBATH MPOBEPSEMOE
Opeanoyio)keHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOIO HaboOpa 00OpyaOBaHMS,
OTKCHIBATh XOJI OTBITa U (DOPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TMpPSIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUECKUX BEIUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BIAXKHOCTb BO3JyXa, CWJa TOKAa, HaIpsDKEHUE,
ylenabHas TeIJIOEMKOCTh BEIEeCTBA, CONPOTHBICHHWE MPOBOJHUKA, padboTa Hu
MOIIIHOCTh JJIEKTPUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IHU(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (UKCHUPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYECHUE U3MEPSEMOM BEJIMYUHBI C MTOMOILIBIO YCPEIHEHUS
pe3yabTaTOB CEPUU U3MEPEHUIN U OLIEHUBATh MOTPEITHOCTh U3MEPEHMUIA;

MPOBONTH IKCIIEPUMEHTAJIbHBIC MCCIIECOBAHMS 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH (3aBUCMMOCTh JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHWs WU
OXJTKICHHUS, UCCIIEIOBAHUE SIBJICHUS TEII000MEeHa TP CMEITMBAaHUH XOJIOAHOMN H
ropsiueid  BOABI, 3aBUCHUMOCTb COIPOTUBJIEHHS TMPOBOJHUKA OT €ro JJIUHBI,
IUIOHIAIA  TONEPEYHOTO0 CEYEHHs U YACNbHOTO COMNPOTHBIICHUS BEIIECTBA
MIPOBOIHMKA, CUJIBI TOKA, MPOTEKAIOIIETO 4Yepe3 MPOBOJHUK, OT HAMpPsDKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATENIBHOTO U MAPAJJIEIIBHOIO COEIMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIMpoBaTh 3a4ayy M THIOTE3Y
UCCJIEIOBaHMsI, CaMOCTOSITEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLHH,
MPEJICTABISITh MOTYYCHHbBIE 3aBUCUMOCTH (PM3MUECKUX BEIIMYUH B BUJAE TAOJUIl U
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rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI IO pe3yibTaTam
UCCJIEI0BAHNUS;

coOmonaTtk mpaBuia 0Oe30macHOro Tpyaa mpu paboTe ¢ J1abopaTopHBIM
000pyOBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM HAa MX OMHCaHUs (B TOM
YHUCJe: CHUCTEMa OTOIUIEHUs JOMOB, TMTPOMETp, HapoBas TypOHHA, aMIIepMeETp,
BOJIbTMETP, CUETYUK DJIEKTPUUECKON DHEPIUH, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  JJEKTPONpUOOphl  (MIPUMEpPHI), MPEJOXPAHUTENIHM U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHUTOB, 3JEKTPOJIBUTaTEIb MOCTOSIHHOTO TOKA), MCIOJb3Yys 3HAHUSA O
CBOMCTBaX (PU3MUECKHX SABICHUH, HEOOXOAUMBbIE (PHU3UUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W H3MEPUTEIbHBIE
npuOOpbl MO CXEMaM M CXEMATHUYHBIM PUCYHKaM (GKHJIKOCTHBIN TEPMOMETD,
TEPMOC,  IMCHUXPOMETpP, TUIPOMETP, JIBUTaTrelb BHYTPEHHErO  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lenel ¢
MOCJIEAOBAaTEIbHBIM UM TApaUICIbHbIM COEJWHEHHEM JJIEMEHTOB, pa3inyas
YCIIOBHBIE 00O3HAUEHUS JIEMEHTOB AJIEKTPUUYECKUX IIETIEH, UCIOJIb30BATh CXEMBI
U CXEMATHUYHbIC PUCYHKH H3YUYCHHBIX TEXHUUYECKUX YCTPOWCTB, U3MEPUTEIHHBIX
pUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPHU PEIICHUH Y4EOHO-NPAKTHUYECKHX
3ajiay;

MPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOM >KM3HU JUIsl oOecreueHus
0e30MacHOCTH MpPU OOpalllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS M COOJNIOACHUS HOPM BKOJOTUYECKOrO TOBEACHUS B
OKPY’KAIOIIEH CPEE;

OCYILECTBIATh MOUCK UH(pOpMau puzndeckoro cojaepxkanus B nTepHere,
CaMOCTOATENBbHO (OPMYJIHPYST TOMCKOBBIM 3ampoc, HAa OCHOBE MMEHOIIMXCS
3HAHUW W CPaBHEHUS JOMOJHUTEJIBHBIX WCTOYHUKOB BBIACIATH WH(POpMAIIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh TIPHU BBIMOTHEHUH YYEOHBIX 33JaHUi HAyYHO-TOMYJISPHYIO
JUTEPATypy (PU3NYECKOro copeprKaHus, CIPaBOYHBIE MaTEpPHANIBI, PECYPChl CETU
WuTepHeT, BianeTb npuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBIE M KpaTKHWE YCTHBIE COOOILEHUS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COMCPKAHUS, B
TOM  YWCIe MyONMYHO  TPEACTaBISATH  PE3yJbTaThl  MPOEKTHOW WU
UCCJIEI0BATENbCKON JeATEIbHOCTH, TPU 3TOM I'PAMOTHO MCHOJIb30BATh U3yYEHHbIN
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MOHATUUHBIA  ammapar  Kypca  (U3UKHA,  CONMPOBOXAATh  BBICTYILJICHUE
MIPE3EHTAIUEN;

IIPY BBITIOJTHCHUH YYE€OHBIX TPOEKTOB W HMCCIICIOBAHUN (PU3MUECKUX MPOIECCOB
pacnpenenarb OOS3aHHOCTH B TpPYIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3a/la4aMu, CJIEAUTH 3a BBIOJHEHUEM IUJIaHA JIEUCTBUU M KOPPEKTUPOBATH €O,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAJ B JCATEIBHOCTh TPYIIIHI,
BBICTPAMBATh KOMMYHUKATHUBHOE B3aUMOJACHUCTBUE, IPOSBISIL T'OTOBHOCTH
paspemiath KOH(MIUKTHI.

K xoniy oOyuenusi ¢ 9 knacce mnpenMeTHbIE pPe3yJabTaTbl HA YIIIyOJIIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh MOHATHUS (CHCTEMA OTCUYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JBUKEHMSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTH, MEXaHUYECKHE BOJIHBI,
3BYK, WH(pPa3ByK M YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTTC€HOBCKOE
U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPhl MCIyCKaHUSI M TOTJONIeHus, anb(da-, 6eta- U ramma-
U3Iy4EHUs, U30TOINBI, SAEpHAs U TEPMOsAEpHasi YHEPreTUKa) U CUMBOJIMYECKUI
A3bIK (PU3UKHU IPU PELICHUHN YUEOHbIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE ABM)KEHUE,
cBOOO/IHOE TMaJIeHUuE TeJ, JBWKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MaTEpUaJbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTD,
Kosie0aTeNbHOE  JIBWKEHUE (FapMOHHMYECKHME, 3aTyXalollue, BbIHYKICHHbIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PacHpOCTpaHEHUE U OTpaKeHHe
3ByKa, MHTEepdepeHus u qudpakiys BOJIH), NPIMOJUHEHMHOE pacrpoCTpaHEHUE,
OTpaXEHHWE M TMPEIOMIICHUE CBETa, IOJHOE BHYTPEHHEE OTpa)KEHHE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJbHBIX IIBETOB,
€CTECTBCHHAs  PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO  CIEKTpa
U3Iy4YeHUs]) TI0 ONMHCAHHWIO WX XapaKTEPHBIX CBOWMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacrio3HaBaTh  MPOSBIEHWE  U3YUYEHHBIX  (U3MYECKUX  SIBICHUH B
OKpY’KaroleM Mupe (B TOM 4Hcie (U3NYeCKHe SBJICHUS B NMPUPOAE: NPUIUBBI U
OTJIMBBI, JBMKEeHHE TUIaHeT CONIHEYHOW CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE JKUBBIX
OpPraHHU3MOB, BOCTIPUSITUE 3BYKOB JKHUBOTHBIMH, 3EMIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, I[yHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE SABJICHUS B IPUPOJE, OMOIOrHUECKOe
JEICTBUE BUIAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO M3IY4YCHHH,
€CTECTBEHHBIN pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOAKTUBHOE
U3yYeHUE TPUPOTHBIX MHUHEPAJIOB JCWCTBHUE PAJAMOAKTUBHBIX H3IIyY€HUH Ha
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OpPraHM3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7adyy B Y4YEOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SBJICHMUIA;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢uznueckue BEIWYMHBI (CPElHSAs W MIHOBEHHas CKOpPOCTh Teja IpH
HEPaBHOMEPHOM [JBMKEHHM, YCKOPEHHE, NEPEMEILICHUE NpU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  yIJoBass  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO
naJIcHUs, BEC TeJa, LIEHTP TSKECTU TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHUJIbl, MEXaHHUYECKasi paboTa U MOILIHOCTb, NIOTEHIIUAJIbHAS SHEPTUS TENa,
HOJIHATOrO HaJl HOBEPXHOCTHIO 3€MJIU, TOTEHIMAJIbHAS YJHEPIHsI CKATOW MPYKHUHBI,
KMHETHYECKasi JHEpPrus, IOJIHAs MEXaHW4YeCKas DSHEprusi, MEepHoJ M YacToTa
KoJIe0aHuM, MepHo]] MAaTEMATUYECKOTO U MPYKUHHOTO MasTHUKOB, JJUHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENIb IPEIOMIICHUS
Cpelpl), TMpH ONHCAHWU TPABUIBHO TPAKTOBAaTh  (PU3MUECKHM  CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs] M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaXOoJIUTh (OPMYJIbl, CBA3BIBAIOUIME JAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHS M  IPOLECCHI,
UCITIOJIb3Ysl 3AKOH COXPAHEHUsl 3HEPI'MH, 3aKOH BCEMHUPHOTO TATOTEHMS, IIPUHLIUI
CYNEpIO3ULIMA CHWJI, MPUHLHII OTHOCUTENbHOCTU ['amunes, 3axkoHbl HproTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaK€HUS U TNPEIOMIICHUS CBETa, POpMYTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEJNIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO SI1pa, 3aKOHBI
COXpaHEHUs 3aps0BOI0 M MAacCOBOI'O YHUCEN IMPH SIEPHBIX PEAKLUAX, TP 3TOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA ¥ €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UYECKUE MOJAENU pealbHbIX OOBEKTOB, MPOLIECCOB U SIBICHMIA,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, MPUMEHATh (PU3NYECKUE MOJEIN s OOBICHEHUs
(U3MYECKUX MPOILIECCOB U PEIICHUS YUYEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS], MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYyallMii MpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/layd, B TOM 4YHCJIe TpeOyIolIMe YHCIEHHOTO OLIEHUBaHUs
XapaKTEepHBIX 3HAYCHUHN (PU3NYECKUX BEIWYUH, MPU 3TOM BBIOUPATH aJE€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IEMOYKY pacCyk ACHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOICTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BbIOMpas aJeKBaTHYI0 (PU3WYECKYI0 MOJENb, C HCIOJb30BaHUEM 3aKOHOB U
bopmyI1, CBA3BIBAIOIIMX (PU3UYECKHUE BEIMYMHBI, 3alMChIBATh KPATKOE YCIOBUE U
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pa3BEPHYTOE pEILICHUE 3aJaud, BbBIBIATh HEAOCTAIOUINE WJIA H30BITOYHBIC
JaHHbIe, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJadyd, MHCIOJIb30BaTh
CTHPaBOYHBIE JAHHBIC, IPUMEHSATh METOJIBI aHANU3a Pa3MEPHOCTEH, HCIONIb30BATh
rpaguueckue  METOAbl  peIlIeHUs  3aJad, MPOBOJUTH  MaTEeMaTHYECKHE
npeoOpa3oBaHus U Pacy€Thbl, OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS
bu3NyecKoil BETUYMHBI WU ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYE€HHOM MPH PEIICHUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, W TMpeasiaraTh OPUEHTUPOBOYHBIM CHOCOO pEIlIeHUs, B
ONMMCAHUM  HUCCJENOBAHMS  paclo3HaBaTh  MPOBEPSEMOE  MPEINOJ0KECHHE
(rumote3y), OILIEHHWBATh MPABUIBHOCTh TMOPSAAKA TPOBEACHUS HCCIEIOBAHUS,
UHTEPIIPETUPOBATH MOJTYYCHHBIN Pe3yibTarT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (PU3UUYECKUX SIBICHUN MM (PU3NUYECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHMS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyM M BO3HWKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a W JKECTKOCTH TMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJlbIX KOJeOaHWil, MPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
paznoxkeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa)KE€HUS B INIOCKOM
3epKajie U CBOMCTB M300paK€HMS MpeIMETa B cOOMparollel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JMHEHUYAThIX CIIEKTPOB M3IyudeHUs): GOpMyIHUpOBaTH MPOBEPIEMOE
OpeanoyiokeHue  (TUIoOTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHIOBaHWS,
OIMKCHIBATH XOJI ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHM, ONpeaesnss
cCpeqHee 3HAYCHHWE M3MEPSAEMON BEIMYMHBI M ONPEAeTss IMOTPEIIHOCTD
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHOTO MPUOOpa);

MPOBOUTH KOCBEHHBIE U3MEPEHUST (PU3NIECKIX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOHOTO
najieHus, KECTKOCTb  MPYXUHBL, KOX(D(OUIIMEHT  TpPEHUs  CKOJIBKEHUS,
MEXaHMYeCKas pabora M  MOIIHOCTb, YacToTa © TIEpHoJ  KojecOaHui
MaTEeMaTUYeCKOr0 W NPYXKHUHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomied JUH3bI W €€ ONTUYeCKas CWiIa, pPagUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHHs, IUIAHUPOBAThb H3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
DKCIIEPUMEHTAJILHYI0 ~ YCTAaHOBKY,  BBIYHCISTH  3HAYEHWE  BEIUYUHBI U
aHAIM3UPOBATh TOJTYYEHHBIE PE3YNbTAThl, OLIEHUBAS MOTPEIIHOCTh PE3yIhTaTOB
KOCBEHHBIX U3MEPEHUN;
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IPOBOANUTH HKCIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKHUX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJBbl TPEHHUS CKOJBXKEHHS OT CHJIbI
HOPMAJILHOTO JaBJICHUs, MepuoAa KoJieOaHUNW MaTEeMaTHYECKOTO MAasTHUKA OT
JUIMHBl HUTH, OIpPEJCICHHE YCKOPEHHUsI CBOOOJIHOIO TMaJeHUsl, HUCCIEI0BaHUE
W3MEHEHUS BEJIMYMHBI M HAIMpPaBJICHUS WHAYKIMOHHOTO TOKA, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yIja MpeIoOMJIEHUs OT yria HaJeHUs
CBETOBOTO Jy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY NyTH (110 ¢oTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYTUPOBATH
3aJlayy W TUIIOTE3y MCCIEIOBAaHUs, CAaMOCTOSITENIBHO MJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOATENIBHO COOMpPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEACTABISTH
MOJTyYEHHBIE 3aBHUCHUMOCTH (PU3UYECKUX BEJIMYMH B BUJAEC TaOIUIl U TpaduKoOB,
OLIEHUBATh NOTPEIIHOCTH, JEJaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEAOBAHNUS;

coOmonaTtk mnpaBuia 0Oe30macHOro Tpyaa npu paboTe ¢ J1abOpaToOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JTEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OmHCcaHus (B TOM
quciie: CHUIOMETP, JaTUMKU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMs, paKera,
9XO0JIOT, OYKH, HEpUCKOI, (¢oToanmapar, MHUKPOCKOI, TEIECKOI, ONTHUYECKUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), UCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MNPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IMpHU
pelieHnr y4eOHO-PAaKTUYECKUX 3ajlad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJNIb30BaHus (PU3MUECKUX 3HAHWU B MOBCEIHEBHOM JKM3HM ISl OOECHedeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHUS B
OKpYKaIOIIEN CpeIe;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxxanus B UuTepHere,
CaMOCTOSITENILHO (OPMYJIUPYsl MOUCKOBBIN 3allpoc, HaXOIUTh MYTH OMpeNeIeHHs
JIOCTOBEPHOCTH TOJIyYeHHON HMH(OpMAlMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JIOTIOJTHUTEIHHBIX HCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOTHEHUH YYEOHBIX 33JaHUi HAyYHO-NOMYJSPHYIO
auTepaTypy (pU3MUEecKOro cojaep)kaHus, CIpaBOYHbIE MaTepUajbl, PECypChl CETH
WuTepHer, BnaxeTe npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, IpPeoOpa3oBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;
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CO3/1aBaTb COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(GOpPMaIlMU U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COAEPIKAHUA, MyOIUYHO
MPEJICTaBIISITh PE3YNbTAThl MPOSKTHOW MM MCCIEA0BATEIbCKON NEATEIbHOCTH MPU
3TOM TPaMOTHO HCIHOJBb30BaTh W3YyUEHHBIH MOHATUHHBIA ammapar U3y4yaeMoro
pa3gena (U3UKM M CONPOBOXKAATH BBICTYIUICHHE TMpe3eHTaluueil ¢ yd4érom
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM (uudposBbie)
Ne /it Konrpoannsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUHM OKPY KAIOIIEro MUpa
1.1 ®du3nka — HaykKa O IpupoJie 2
1.2 ®uznuecKue BEITUUYUHbI 4 3
1.3 EcTecTBEeHHO-Hay4HBIN METOJI TO3HAHUS 2
Htoro no paznemny 8
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CrpoeHue BeniecTsa 2 1
JIBM>KeHue U B3aUMOJICHCTBUE YaCTHIL
2.2 4 2
BelIeCTBa
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Pasnen 3. /IBu:keHne U B3auMoaeiicTBUE TeJl
3.1 MexaHnuecKkoe IBIKEHIE 10 2
3.2 WNuepuus, macca, IIIOTHOCTh 9 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazneny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
4.1 Hasnenue. Ilepenaya naBieHus TBEPABIMU 5 2




TEJIaMHU, XXUJIKOCTAMU U ra3daMu

4.2 JlaBieHue KuJIKOCTU
43 ATMochepHoe 1aBJICHHE 5 1
44 HCI/ICTBITI.C KHUJKOCTHU U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro no pazgeny 28
Pa3zgea 5. Pa6ora u MOIHOCTB. JHEPrust
5.1 PaboTa 1 MOITHOCTH 6 1
5.2 [IpocTeie MexaHU3MBbI 2
5.3 MexaHuueckasi JHepIrust 1
Wroro no pazgeny 19
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpUTENEHO-00001IAIOLINI MOTYITH 6
Hroro no pazgeny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23

36



8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBjieHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6
1.2 TenuioBbIe MpoLECCHI 33 1 6.5
Wroro no pasaeny 39
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DneKTpuuecKue 3apsaabl. 3apsHKeHHBIE Teja 9 |
' U UX B3aHMOJICHCTBUS
22 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 31 1 10
2.3 MarsuTtHbIe SBICHUS 11 2 4
24 DNIeKTpOMarHuTHask UHIYKIUS 7 1
Hroro no pazgeny 58
Pa3nea 3. [loBTOpuTe1bHO-0000 1AM MOAYJIb
3.1 [ToBTOpUTENTEHO-0000IIAOIIHNI MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Kourpoububie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexanuyeckue siBJIEHUS
MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OMHCAHUS
1.2 B3aumoneiictBue Ten 18
1.3 3aKOHBI COXPAHECHUS 15 1 2
Htoro no paznemny 63
Pa3nen 2. Mexanuveckne KoJ1e0aHUSA U BOJTHBI
2.1 Mexannueckue KoneOaHus 8 3.5
22 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro no paszneny 18
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6
) ANIEKTPOMATrHUTHBIE BOJIHBI
Wroro no pazmeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 8 2
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI
4.3 Paznosxenue 6enoro cBeta B CIIEKTP 1
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Hroro no pazueny 16
Pa3gen 5. KBanToBbI€ IBJICHUS
5.1 Hcnyckanue v morjomnieHue CBeTa aToMoM 1
5.2 Crpoenue aTOMHOTO siipa
5.3 SnepHbie peakuuu
Hroro no pazgeny 16
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IIMIT MOAYJIb
6.1 Mexanuueckue siBJIeHUS (TOBTOPUTEIBHO- 6 3
) 00001IaI0ITNIT MOTYITh)
62 TennoBbie siBIeHUS (IOBTOPUTEIIBHO- 3
’ 00001IarOIIUI MOTYJIb)
6.3 DIIEKTPOMAarHUTHBIC SIBJICHUS 3 |
) (TTOBTOPUTETHHO-0000IAIOIIHI MOTYIIb )
6.4 CBeToBBIC SABJICHHS (TIOBTOPUTEIHHO- | |
' 00600IIAOIINI MOTYITH)
6.5 [ToBTOpHUTENBHO-0000IIAIOIITIIT MOTYITH 4
Hroro no paszueny 17
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 26.5
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IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®u3uka — HayKa o npupoze. SBnenus
IIPUPOJIBI

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie

o0pa3oBaTe/ibHbIE

pecypchl

duznueckue ABICHUS
®dusznyeckue BeIUYuHbl. Pa3MepHOCTD.

O®uznyeckue npudopsl. [lorpenrHoctu mpu
MPSIMBIX U3MEPEHUSAX

VYpok-uccnenosanue "M3mepenne
JUHEHHBIX pa3MepOB TeJl U MPOMEKYTKOB
BpeMEHH"

JlabopaTtopHast pabota "M3mepenue
00BbEMa KUIKOCTU U TBEpAOTO Tema"
JlaGopatopHas pabota "OnpezneneHue
pa3MepoB Majbix Ted. Meton psiioB”
Meroas! Hay4yHOrO no3Ha"us. Onucanue

(bU3HYECKUX SIBICHUHN C TTOMOIIIBIO
mMoaenein

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: AAIbHOCTD MOJIETA MIApHKa,
NYIIEHHOT0 FOPU30HTAIBHO, TEM OOJIbIIIE,
yeM OoJibliie BhICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,
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10

JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BELIECTBA

JlaGopaTtopHnas pabora "OreHka 1uamerpa
aToOMa METOJIOM PSIOB (C UCHOJIB30BAHUEM
dotorpaduii)"

11

Ypok-uccnenoranue "Hadmonenue
TEIJIOBOTO paciiupeHus ra3oB. ONbITH 11O
0OHapyKEHHIO IeUCTBUS CUIT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

13

14

JBmxenne yactuil BemiecTa. Juddysus.
bpoyHOBCKOE IBH>KEHHUE
VYpok-uccnenosanue "Habmroaenue n
00BbsICHEHHE OPOYHOBCKOTO JIBUKEHUS U

g dyzun"
B3aumopeiicTBie yacTull BelecTBa:
NPUTSKEHUE U OTTAIIKMBAHUE

15

ArperaTHbIe COCTOSIHHSI BEIIIECTBA.
Oco0EeHHOCTH arperaTHhIX COCTOSTHUHN
BOJIBI

16

17

18

Mexannueckoe asuxenue. 11yTs,
TPAEKTOPHS, IEPEMEILIEHNE
PaBHOMEpHOE M HEPABHOMEPHOE
nBuxeHne. CKopocThb

Haxoxnenne ckopocTH, yTH U BPEMEHU
IIPY paBHOMEPHOM IPSAMOJIMHENHOM
JBUKEHUHU

19

JlabopaTtopHast pabora "Onpenenenue
CKOpPOCTH PaBHOMEPHOTO JBH)KEHUA"
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['paduku npsAMOTUHEHHOTO PABHOMEPHOTO

20
JIBI>KECHUS

)1 Pemenue 3anaud no teme "Pacyer cpeanen
ckopocth"
JlaboparopHas pabota "OnpeneneHue

22 CpeIHEel CKOPOCTH CKOJIBKEHUS OpycKa
WJIM 1IapyKa 110 HAKJIOHHOM miockocTy"

3 OTHOCUTENBHOCTH BMKEHHS. CII0KEeHHE
CKOpOCTEH MPH NapaJIETbHOM JIBUKEHUN
[Tomyuenue u ananu3 rpaduKoB

24 3aBUCHUMOCTH MYTH ¥ CKOPOCTHU JABMXKECHUS
OT BpEeMEHH
Pemenue rpadudeckux 3a1ad mo reme

25 "Mexanuka. PaBHOMepHOE
NpsIMOJIMHEITHOE IBUKEHUE"

26 SBnenue nHepuMH. 3aKOH HHEPLIUU
BzaumopencTeue Ten Kak npuurMHa

7 M3MEHEHUs1 CKOpocTU. Macca Tena Kak
Mepa UHEPTHOCTH Teja Mpu
MOCTYIATETLHOM JABUKCHUU

73 Ypok-uccnenosanue "CpaBHeHUE Macc 10
B3aUMOJICUCTBUIO TEN"

29 II;moTHOCTE BemecTBa

30 JlaGopatopHas pabota "Onpeznenenue
IJIOTHOCTH TBEpAOTO Tena'

31 Pemenne 3amau mo tTeme "Macca Tea.

IImorHOCTE BemecTBa"
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Cwmecu u cruiaBel. [loBepxHOCTHAS U

32 JIMHEHAs IIIOTHOCTh
[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
teme "duznka — HaykKa 0 IpUpoJie.

33 [TepBoHavanbHBIE CBEIEHUS 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHUU BELIECTBA.
Mexanuka"

KoHnTtposbHas padora mo teme "dusnka —

34 Hayka o npupoje. [lepBoHadaibHbIe
CBeZIeHHs 00 aTOMHO-MOJIEKYJISIPHOM
CTpPOEHMH BellecTBa. Mexanuka"

35 Cua. SIBnenue tsarorenus. Cuiia TSXKECTH

36 Hzobpaxenue cui. Pemenue 3amay mo
teme "OrnpeneneHue cuibl TxecTn"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tena. U3mepenue cuin. JJlunamomerp
Ypok-uccnenoBanue "Habmronenue

39 M3MEHEHUs CKOPOCTH IIPU
B3auMOJIeCcTBUU Ten"

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

JlaGopaTtopHnas pabota "OMBITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (nedopmanyiv) NpyXKUHBI OT
IIPUJIOKEHHOM CHIBI"

42 Cuna TpeHus

43 CrnosxeHnue cuil. PaBHozelcTBYOIIas cuila
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Pentenue 3anau mo teme "CioXeHUE CUII.

4 PaBnoaeiictByromas cuia"

45 Penrenue 3amau mo treMe "B3aumMmonencTaue
ten. Cuiibl B MexaHuke"
Pemenne 3amgau no reme "Cuna tpenus".

46 Ypok-uccienoBaHue 1Mo TeMe
"UccnenoBanue 3aBUCUMOCTH CHJITBI
TPEHMsI OT IUIOIIAIN COMPUKOCHOBEHUS"
JlabopaTtopHnas padota "OnbITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTH CHIIBI

47 TPEHHSI CKOJILKCHUSI OT CUJIBI JABJICHUS U
XapaxkTepa CONpPUKaCAIOITUXCs
MoBepxHOCTEH"

43 Pemenue 3amgau mo reme "B3aumoneiictBue
ten. Cuiel B MexaHuke"

49 KonTponbhas pabota mo Teme
"B3zaumMonencTBue Tea"

50 JlaBnenue TBEPABIX TEI

51 Ypok-3kcniepumeHT "CrnocoOsl
OTpeieTICHUs JaBJICHUs TBepAOoro Tena"

5 VYpok-uccnenosanue "3aBUCUMOCTh
JIaBJIEHUs ra3a oT TeMIepaTypsl”

53 JlaBnenue KUAKOCTEH 1 ra30B. 3aKOH
[Tackans

54 [IneBMaTH4eCcKHe yCTpONCTBA

55 3aBUCHUMOCTbD JaBJICHUS KUIKOCTH OT

II1yOUHBI
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56

I'mapocratuyeckuii mapaaokc

Ypok-npoekT "M3ydeHne coo0Imarmuxcst

57 "
COCY/IOB

53 Ypoxk-koudepenuus "[ mapapauueckue
MeXaHu3Mbl"

59 Hcnonp30BaHre BHICOKHX JIaBIICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau mo teme "JlaBnenue
KAOKOCTH"

61 ATtmochepa 3eMin 1 IPUIUHBL e
CyILIECTBOBaHUS

62 VYpok-uccnenosanue "l[IposiBinenue
nercTBus atMocepHoro naBiaeHus"

63 H3mepenune armocepHOTo aBiIeHUS.
OmneiT Toppuuennu
3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsl st
WU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

65 bapomerp-anepoun. AtmochepHoe
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BriTankuBaromas cuna. 3akoH Apxumesna

67 Pemenne 3amau mo teme "3akoH
Apxumena"
Ypok-uccnenoBanue

63 "JKcrepUuMeHTaIbHOE OOHApYKEHHE

JIeMCTBUS J)KUKOCTH U ra3a Ha
NOTPYXEHHOE B HUX Teno"
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JlaGopaTtopHnas pabora "Onpeznenenue

69 BBITAJIKUBAIOLICH CUIIBI, IEUCTBYIOIIEH HA
TEJO0, IOIPY>KEHHOE B JKUJKOCTD"

70 [InaBanue Ten
Jlaboparopnas pabota "Hccienoanue

71 3aBUCHMOCTH Beca Teja B BOJE OT 00beMa
NOTPYKEHHOMU B KUIKOCTb 4acTu Tea"

72 BosnyxomnaBanue. [inaBanue cynos

7 Pemenue 3amau no teMe "3akoH
Apxumena. YcioBus riaBaHus ten"
Pemenue 3agau mo teme "JleiicTBue

74 JKUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypok-npoekt "KoHcTpynpoBanue

75 apeoMeTpa WM JIOJAKU U OTpe/IeTICHUE
rpy30H0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOMN paboTe Mo

76 teMe "JlaBieHue TBEpAbIX Tell, KUAKOCTEN
U ra3oB"

77 KonrtponsHas padorta no reme "/laBnenue
TBEPJBIX TeJN, )KUJIKOCTEN U ra3oB"

78 Mexanunueckas paboTa

79 MomHocTb

20 Pemenue 3ama4d Ha onpeneneHue paboOTh U
MOIITHOCTH

81 PaGota cuiibl TSKECTH M CUITBI TPEHUS

82 VYpok-uccnenosanue "Pacu€t MomHoOCTH,
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pa3BUBaEMOM MpHU NMOIBEME IO JIeCTHHIIE"

83 [IpocTbie MexaHU3MBI

84 MowmenT cuibl. [IpaBuino MOMeHTOB
JlaGopaTtopHnas pabora "M3y4ueHue npaBuia

85 pblyara JJisi HOJABMXKHOTO U HEMOABHKHOTO
6110K0B"

86 "3o510TO€E MpaBUIIO" MEXaHUKU
Pemenue 3amau nmo teme "3010T0€E

87 npaBuiIo MexaHnuku'" / Beepoccuiickas
IpoBepoyHas pabora
Pemenue 3amay o Teme "PaboTa cuiibl

88 TSDKECTH U cuiIbl TpeHus" / Beepoccuiickas
poBepoyHas pabora

29 VYpok-nipoekt "IIpoexkTupoBanue
MOJINCTIACTOB € 33/IaHHBIMU MTapameTpamu’
VYpok-koHpepennus "IIpocTteie

90 MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
opranuzmax"

01 Koadduiment monesnoro aeiicTBus
MPOCTHIX MEXaHU3MOB
JlaGopaTtopHast pabora "Onpenenenue

92 KIIJI mogBm>XKHOTO M HEHOABMIKHOTO
6510k0B"

93 Mexannueckas sHeprus. Kunernueckas u
MOTEHITUATbHAS DHEPTHUS

04 3aKOH COXpaHEHUs1 MEXaHUYECKOMN

SHEPruu
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VYpoxk-3KkcriepuMeHT "IKCIepUMEHTAIbHOE
onpeJieJICHue U3BMEHEHHUS! KHHETUYECKOU 1

95 MOTEHIIUATBHOM SHEPTUU MPU CKaThIBAHUU ! !
TeJla 10 HaKJIOHHOM MIOCKOCTH"
96 [ToaroToBKa K KOHTPOJIBHOM paboTe MO |
teme "Pabota u MOIITHOCTh. DHEprHs"
97 KonTtponsnas padora no teme "Pabora u |
MOITHOCTb. DHeprus"
08 PaGora ¢ Tekctamu 1o Teme |
"Mexanndeckoe aBrKeHue"
99 Pabora ¢ Tekctamu no Teme "CtpoeHue 1
BerecTna"
100 Pabora ¢ rexcramu o Teme "Cuutel B |
npupoze"
101 PaGora ¢ Texcramu o Teme "JlaBnenne |
TBEPJBIX TEJN, )KUIKOCTEH U Ta3oB"
102 Pabora ¢ Tekcramu no Teme "DHeprus. 1
[Ipoctbie MexaHU3MBI"
OBIIEE KOJIMYECTBO YACOB I10 102 73

I[TPOTPAMME

48




8 KUIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁlil:ll;OBaTeﬂbﬂble
padoThI padoThI pecypenI
OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPUU U X ONBITHBIE 1
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBepa0ro, )KUJIKOTO U |
ra3000pa3HOro COCTOSIHUH BEIIeCTBa
Ypok-koHpepenmnus "Kpucraimmmaeckue u
4 amopdusie Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aima3oB"
5 CmauuBaHue ¥ KanWISIPHOCTb. |
[ToBepXHOCTHOE HATS)KEHUE
TemoBoe paclIupeHne U CxaTtue 1
TennoBoe neukenue. Temmeparypa 1
TemnepaTypHble Kbl 1
9 BuyTpeHHsst sHeprus u cnocoObl eé 1
U3MEHEHUS
10 Buns! Tennonepenaun 1
Vpoxk-koupepennus "McrnonpzoBanue
11 TEIUIOBBIX CBOMCTB BEIIECTB U MAaTEPUAIIOB B 1
LesiX dHeprocoepexeHus"
12 KonnuecTBO TEIUIOTEL. Y AenbHas 1
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13

TCIINIOEMKOCTD

VYpok-uccnenosanue "[IpoBepka runoresbl
JMHENHON 3aBUCUMOCTH JJIMHBI CTOJIONKA
AKHUJIKOCTH B TEPMOMETPUYECKOI TpyOKe OT
TemnepaTrypsl"”

14

YpaBHEHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEMJIOBOE paBHOBECHE. 3aKOH
Hrerorona—Puxmana

15

16

17

18

JlaGopaTtopnast pabora "HcciaenoBanue
SIBJICHHS TETNIOOOMEHA IPH CMEIIMBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Penienue 3amau o teme "TerooOMeH u
TEIJIOBOE paBHOBecHE"

JlaGopatopHas pabota "OnpezneneHue
KOJIMYECTBA TETUIOTHI, MOJTYYEHHOTO BOJIOM
pH TEII000MeHe C HarpeThbIM
METAJUIMYECKUM [TUIHHAPOM"

[ImaBnenue n oTBEpAEBaHUE

KPpUCTATNINYCCKUX BCIICCTB. Y aenbHas
TCIJIOTA IIJIaBJICHUA

19

20

21

Pemenue 3agad mo reMme "Ilnasinenue u
OTBEP/ICBAHUE KPUCTAIUINYECKHUX TN

JlaGopatopHas pabota "Onpeznenenue
YAEIBHOM TEIJIOTHI TUIaBIEHUS JIbaa"

Vpok-uccnenosanue "CpaBHEHHE POLIECCOB
TUTABJICHUS KPUCTAIUTMYECKUX Tell U
pa3MsrdeHus Mpyu HarpeBaHUHU aMOP(HBIX

TCJI
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[TapooOpazoBaHue U KOHICHCALIUS.

22 Hcnapenue
Kunenune. Y nennnas teniora

3 napooOpa3oBaHus. 3aBUCUMOCTh
TEeMITepaTyphbl KUIIEHHUS OT aTMOC(HEPHOTO
JIaBJICHUS

24 Pemenue 3amau mo Teme "TlapooOpa3oBanue
u KkuieHue"
VYpok-uccnenosanue "OO0bsicHEHNE

25 3aBUCUMOCTH TEMIIEpATypbl KUIIEHUS OT 1
JaBjiacHHS"

26 HacpImeHHbIi 1 HeHACHIIICHHBIH T1ap.
BiaxxHoCTh BO311YXa
BnaxxHocTh BO3/1yXa U €€ u3MEepeHue.

27 JlaGopatopHas pabota "Onpeznenenue 0.5
OTHOCHUTEIIbHOM BIAXXHOCTH BO3ayXa"

28 Pemenne 3amau nmo reme "BiaaxHocTs"
Pemenue 3anau v ananus cutyamuu,

29 CBSI3aHHBIX C SBIICHUSIMU HCTIAPEHUS U
KOHJICHCAIlH

30 DHeprus TOIIMUBA. Y IeJbHas TEII0Ta
CropaHus

31 [TpuHIIUTIBI paOOTHI TETJIOBBIX ABUTATENCH

1 [TapoBas TypOuHa. /[Burarens BHyTPEHHETO
CropaHus

33 KIIJI TenmoBoro aBurarens

34 Pemenne 3agau mo teme "KIIJ] TermoBoro

51




nsurareis"”

Ypok-koHpepenus "TermioBsie qBUTATETN

33 Y 3a1uTa OKpysXaromeu cpeabl”

36 TemioBble OTEPHU B TEIIOCETSX

37 3aKOH COXpaHEeHMsI U IPEBPAICHHS] SHEPTUU
B MEXaHMYECKUX M TEIJIOBBIX Mpoleccax
[ToaroroBka Kk KOHTPOJILHOM paboTe Mo TEME

38 "Tenosie siBiieHus. MI3MeHneHue
arperaTHbIX COCTOSIHMI BemiecTna'
KonTtponsHast padora o Teme "TemmoBbie

39 ABJIeHUs. VI3MeHeHune arperaTHbIX
COCTOSIHMI BemiecTa'

40 DnekTpusanus Tei. [[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Mccnenopanue

41 CHOCO0OB pa3INYHbBIX BEIIECTB
Ha’3JIeKTPU30BbIBATHCA"

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
DnekTpuueckoe nose. HanpskéHHOCT

43 anekTpudeckoro noss. [Ipunnun
CYMEPIIO3HITUH DJICKTPUUECKHUX TTOTCH

44 Hocurenu snekTpudeckux 3apsaoB.
DnemeHTapHbIi 3apsan. CTpoeHne aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHUKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
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IIOBCEIHEBHOU XNU3HU"

Pemenue 3anay no teme "3aKOH COXpaHEHUsI

48 3JIEKTpUYECKOro 3apsaa” !

49 OnekTpuueckuil Tok. lctouHuku |
AIEKTPUUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JIEUCTBUS JICKTPUUYECKOTO MOJISI Ha 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

51 DJIEKTPUUYECKUI TOK B METaIIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

54 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpskeHue. BonbTmeTp 1
JlaGopaTtopHas pabota "COopka u

56 UCIBITaHUE 3JIEKTPUUECKOH 1eTH 1
MOCTOSTHHOTO TOKa"

57 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSKEHMUSL. |
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "Hccrnenoanue

53 3aBUCHMOCTH CUJIbI TOKA, TPOTEKAOLIETO |
4yepe3 pe3ucTop, OT HAMPSKEHUS HA
pe3UCTOpE U CONPOTUBIIEHUS pe3uctopa’

59 DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE |
CONPOTHUBIICHUE

60 JlaGopaTtopHast pabota "Onpenenenue 1
yIE€IBHOTO CONPOTUBIIEHUSI TPOBOJHUKA"

61 Pemenue 3anau no teme "DnekTpuueckoe 1

53




62

CONPOTHUBJICHUE. Y ICIbHOE CONPOTUBJIEHUE"

Pemenne 3agaug o reme "3akox Oma"

63

64

65

HOCJ’Ie,I[OBaTeJ'IBHOC " IIapaljICIbHOC
COCAMHCHUA ITPOBOAHHUKOB

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TpU
MOCIIEA0BATEIHLHOM COCIMHEHUU JIBYX
pe3uctopos"

Pemenue 3amay mo Teme
"[TocnenoBarenbHOE U MapalieIbHOE
COCIMHEHUS TTIPOBOTHUKOB"

66

JlaboparopHas padota "IIpoBepka npasuia
AJId CUJIBI TOKaA IpH HapaJlJICIbHOM
COEIMHEHUH PE3UCTOPOB"

67

68

69

Pemenue 3a1auy Ha npumeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COEAMHEHUS TPOBOTHUKOB

O/1C n BHyTpEHHEE CONPOTUBIIEHHUE
UCTOYHHKA TOKA. 3aKkoH OMa JUIsl TOJTHOM
enu

Pemenue 3anau no teme "O/1C, BHyTpeHHEE
COIPOTHBIIEHNE UCTOYHMKA TOKA. 3akoH OMa
JUIsl TIOJTHOM 1enu”

70

JlaGopaTtopnast pabota "Omnpenenenne IJ1C
Y BHYTPSHHETO CONPOTUBJICHHS HCTOYHHUKA
ToKa"

71

72

[TpaBuna Kupxroda

JIabopatopHnas pabora "IIpoBepka mpaBui
Kupxroga"
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73

74

VYpoxk-uccinenosanue "M3yuenue BoJIbT-
aMIIEPHBIX XapaKTEPUCTUK HETUHEHHBIX
3JIEMEHTOB"

Pa6GoTa OJICKTPHUYICCKOI'0 TOKA. MOI_HHOCTB
OJICKTPHUYCCKOI'0 TOKa

75

JlaboparopHnas pabota "OnpeneneHue
pabOThI U MOLITHOCTHU JIEKTPUUECKOIO TOKA"

76

7

78

3akoH JIxxoyns-Jlenua. Ilorpedurenu
3NIEKTPUYECKOro Toka. KopoTkoe 3ambIkaHue

Ypok-koHpepenus "O0bsicHeHNE U
NPUHIUI ICHCTBUS JOMAITHUX
AJIEKTPOHATPEBATEIbHBIX TPUOOPOB"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME
"DnexTpuyueckue 3apsaapl. 3apsHKEHHBIE Tela
U uX B3aumojaeucTBusl. IlocToSHHBIN
3JIEKTPUYECKUN TOK"

79

KonTponbnas pabota no teme
"DnekTpuuecKue 3apsabl. 3apsKEHHbBIC Tena
U uX B3aumojaeucTBusl. IlocToOSHHBIN
3JIEKTPUYECKUN TOK"

80

81

82

[TocTositHHBIE MAaTHUTHI. MarduTHOE MOJIE
3eMiIM U €ro 3HaueHue U KU3HU Ha 3eMile

VYpok-uccnenosanue "M3yuenne
MAarHUTHOTO IOJIS IOCTOSHHBIX MAarHUTOB
MpU UX 0OBbETMHEHUH U Pa3JICIICHUH.
Buszyanu3anus mosst TOCTOSSHHBIX MAarHUTOB

n

OmneiT OpcTena. MaruutHoe nose
AIIEKTPUYECKOTO TOKA
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OnbiT AMniepa. MarHuTHOE 10JI€ KaTYIIKHU C

83 TOKOM. [IpuMeHeHNE AIEKTPOMAarHuToB B
TEXHHUKE

24 Cuna AMriiepa u onpejieneHue e
HaIpaBJICHUS

25 Pemenue 3amgau no reme "Cuiia Amrnepa u
ornpezeneHue e€ HanpasieHus"
DNEeKTpOoABUTaTEb IIOCTOSIHHOTO TOKA.

86 Hcnonb3oBanue anekTpoaBUraTeseil B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

87 Bcepoccuiickas mpoBepouHas paboTa

88 Bcepoccuiickas mpoBepouHas pabota

29 JlaboparopHnas pabota "M3ydeHnue aeicTBus
MarHMTHOTO T0JIS1 Ha TPOBOJHUK C TOKOM"

90 VYpoxk-koHdepenuus "[Ipakruyeckoe
IIPUMEHEHHE IEKTpoABUraTenei"

01 JlaboparopHnas padota "KoHCcTpyrpoBaHue u
n3ydeHue paboThl dIEKTpoABUTATEN A"

9 JlaGopatopHas pabota "U3mepenue KI1/]
3JIEKTPOJIBUTATENIbHON YCTAaHOBKU"

03 Omnbrter @apazest. 3aKOH JIEKTPOMArHUTHON
uHaykuuu. [Ipasuno Jlenna
VYpok-uccnenoanue "HccnenoBanue

94 W3MEHEHUH 3HAYEHUs U HaIIPaBIICHUS
WHIYKIIMOHHOTO TOKA"

05 Pemenne 3agau no teme "3akoH

3JIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
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Jlenna"

Onekrporereparop. CriocoOb! OTydeHUs

96 1
AIEKTPOIHEPTUU
Ypok-koHpepeHIus "DIeKTPOCTaHIIUU Ha

97 BO300HOBJISIEMBIX HCTOYHHUKA SHEPTHUU. |
[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTHI U AJIeKTpoMoOmIn"

08 KonTtponbHast pabora "DineKTpoMarHuTHEIE |
siBICHUS"

99 Pa6ora ¢ Texkctamu no Teme "Temnossie |
siBiIeHUS"
Pabota c Texctamu 110 Teme

100 "DekTpuUecKue 3apsabl. 3apsKEHHbBIC Tena 1
U UX B3aumojencraue"

101 Pa6ota c Texctamu o Teme "IlocTosHHBII |
ANEKTPUIECKUIN TOK"

102 PaGora ¢ TekcTamu o Teme "MarHuTHbIe |
SIBIICHUS U DJIEKTPOMArHUTHASI HHTYKITHS"

OBIIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME
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9 KUIIACC

KoaudecTBO 9acoB 3ﬂeKTp0HHBIe

Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI pecypenI

Mexanunyeckoe nBuxeHrne. MarepuajibHas
1 touka. CriocoObl onmucaHus 1
MEXaHUYECKOTO JBUKEHUS

Cucrema orcuera. OTHOCUTEIILHOCTD
MECXAaHNYCCKOI'O IBUXKCHUA

BGKTOpHHe BCIIMYHHBI, OIICPalH C
BCKTOpaMH, IIPOCKIUHN BEKTOPOB

Paanyc-BekTop MarepuaibHON TOYKH,
IEpEMEILECHUE Ha TIIIOCKOCTH

5 PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUKEHUE 1

Pemenue 3anau no teme "PaBHOMEpHOE
IPSIMOJIMHENHOE ABMKEHNE"

HepaBHOoMepHOE NpsAMOIMHENHOE
nBuxkeHue. CpeaHsisi 1 MTHOBEHHas
CKOpOCTb TeJIa TP HEPABHOMEPHOM
JBUYKEHUU

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

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE

JIBI)KEHUE. Y CKOpEHUE
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10

11

12

CKOpOCTh PaBHOYCKOPEHHOT'O
npSAMOJIMHEHHOTO NBHXKeHus. [ paduk
CKOpOCTHU

Pemenue 3amaud no teme "CkopocTh
PaBHOYCKOPEHHOTO MPSAMOJUHEHHOTO
nBmxeHus"

[lepemenienue npu paBHOYCKOPEHHOM
IPSAMOJIMHEHHOM JIBUKEHUU

13

14

15

16

17

JlabopaTtopHast pabora "Onpeznenenue
YCKOpEHUS Tella IPU PAaBHOYCKOPEHHOM
IBIOKEHUH 110 HAKJIOHHOM IUIOCKOCTH"

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

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH ITYTH OT BPEMEHU NPHU
PaBHOYCKOPEHHOM JBI)KEHHH 0e3
HavaJpHOM ckopocTn"

I'paduueckas MHTEpIIpETALUS YCKOPEHMUS,
CKOPOCTH, IPOUJIEHHOTO ITyTH U
NEepEMELIEHUS ISl IPSIMOJIMHEHHOTO
JBUKECHUS

Pemenue 3anau no teme "I'paduyeckas
MHTEPIIPETALNS YCKOPEHNUs, CKOPOCTH,
IIPONJEHHOTO IIyTU U MEPEMEIIECHUS IS
IPSIMOJIMHENHOTO JBUKEHUS"

18

VYckopenue cBo001HOTO TafeHus. OMbIThI
lNanunes
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Pemenue 3amad no treme "YckopeHue

19
CBOOOJIHOTO TaacHus"

20 JIBmkeHue Tesa, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

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

22 JIBIKEHUSI TeJa, OPOIIEHHOTO MO/ YIJIOM K
FOpPU30HTY"
Pemenue 3amau mo reme "JIBrukeHue o

23 JEHCTBUEM YCKOPEHUS CBOOOTHOTO
naneHusa"

24 JIBH>KEHHE 110 OKPYKHOCTH

’5 Jlunelinas u yriaoBasi CKOPOCTb, IEPUOA U
4acToTa

26 CKOpOCTh U YCKOPEHHUE MPU ABUKEHUU 11O
OKPY’KHOCTH

7 Pemenne 3agau mo teme "JIBrmkeHue mo
OKpYy>kHOCTH"
Ypok-koH(pepenus "PacnoznaBanue u

28 npUOIKEHHOE ONTMCAHKUE Pa3IMUHbIX
BHUJOB MEXaHUYECKOTO JIBIKEHUA"
[ToaroroBka Kk KOHTPOIBHOM paboTe MO

29 TeMme "MexaHn4ecKoe JIBUKEHUE U
CIocoOkI ero onucanus"
KonTponbhas pabota no teme

30 "MexaHU4YeCKOe IBUKEHUE U CIIOCOOBI €ro

onucauus"

60




31

ITepsriii 3akoH HetoTOHA. BEKTOp CHITBI

Bropoii 3akon Herorona.

32 .
PaBHozelicTBYIOIIAs cuia

33 Tpertuit 3akon Hetotona. Cynepno3unus
cui

34 Cuna ynpyroctu. 3akoH ['yka

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

36 3aBUCUMOCTH CHJIbI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
neGopManuu IpyKUHb"

37 Cuna tpenus. Koapduument tpenus

18 JlaGopaTtopHast pabora "Onpenenenue
Kod(dUIIMeHTa TPEHUS CKOBXKEHUS"
JlabopaTtophast pabora "HccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHMSI CKOJIbKEHUSI OT
CHJIbI HOPMAJIBHOTO J1aBJICHUS "

40 JIBrKEeHME TeN 110 OKPYKHOCTH 0]
JIECTBUEM HECKOJIBKUX CHII

41 3axoH bepnymim u noxsEMHas cuia Kpblia
Ypok-koHpepenus "CoBpeMeHHbIE
JeTaTeabHbIE annaparkl, cya Ha

42 TOJIBOAHBIX KPBUIbSX, aHTUKPBIIO Ha
CKOPOCTHBIX aBTOMOOUJISX. [IBUKeHue
1oe3/1a Ha MarHUTHOM MOyIIKe"

43 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO
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TATOTCHUA

JIBH>KEHHE Te BOKPYT I'PaBUTALMOHHOTO

4 ueHTpa. [lepBas kocMuyeckasi CKOpOCTb

45 HesecomocTs u nieperpy3ku

46 PaBHOBecHe MaTepHUanbHON TOUKH.
AOcomoTHO TBEPOE TEJIO

47 MowmeHnT cuisl. [IpaBuino MOMEHTOB

43 Vpok-uccnenopanue "OnpenesneHue
LEHTpa TSKECTU Pa3IMUHBIX Ten"
HNmnynec Tena. U3smMeHeHne nMirynsca.

49 HMIitynbe cuilbl. YIIPYroe U Heynpyroe
B3aMMOJICICTBHE

50 3aKOHbBI U3MEHEHUS U COXPAHEHUS
UMITyJIbca

51 PeaxktuBHOE nBUXKEHUE
Pemenne 3amaa nmo teme "3akoH

52 COXpaHEHHUs UMIyJbca. PeakTuBHOE
IBHKeHHne"

53 Mexanuueckas paboTa U MOIIIHOCTb

54 PaGota cuibl TsKECTH, CUITBI YIIPYTOCTH U
CHUJIBI TPEHUS
JlaGopaTtopHast pabota "Onpenenenue

55 paboThI CUITBI TPEHUS IPU PABHOMEPHOM
JBUKEHUH TeJIa TI0 TOPU30HTAIILHON
nosepxHoctu"

56 CBs13b SHEpruu U paboThI

57 JlaboparopHas pabota "OnpeneneHnue
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58

paboThI CHIIBI YIIPYTOCTH TPH MOABEME
rpy3a ¢ UCIOJIb30BaHUEM HEIOBUKHOTO U
[MOABWXKHOTO OJIOKOB"

HOTeHHI/IaHBHaﬂ OHEPIus

59

60

61

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPrUuu

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPTUU

Pemenue 3amau no teMe "3aKOHEBI
W3MEHEHUS U COXPaHEHUs MEXaHUYECKON
sHeprun"

62

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
teMme "B3aumonelicTBue Tel. 3aKOHBI
coxpaHeHus"

63

64

65

66

KonTponbHas pabora no teme
"B3auMoaencTBre TeI. 3aKOHBI
coxpaHeHus"

Koneb6arensHoe nBmxenne. OCHOBHbIE
XapaKTEPUCTHKH KoJeOaHHii: mepuo,
4yacToTa, aMILTUTyAa

MareMaTH4ecKuil ¥ NPy KUHHBINA
MasTHUKH. JlabopaTopHas paboTta
"HccnenoBaHue 3aBUCMMOCTH IIEPUOAA
KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH MepHoja KouebaHun
NPYKUHHOT'O MasiTHUKA OT Macchl rpysa’

0.5

67

["apmonnueckue konebaHus
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68

69

JlaGopaTtopHas pabora "M3mepenue
yYCKOpeHUsi CBOOOHOTO NajieHus"

3aryxaromue KojaebaHus. BeiHyK1eHHbIE

kosieOanus. Pe3oHanc

70

71

72

73

[IpeBpamienue 3Hepruu npu
K0JIeOATEIbHOM JIBUKCHUHU

VYpok-uccnenosanue "lIpoBepka
HE3aBUCHMOCTH I1€pHOJa KoJeOaHu

I'py3a, HOABCHICHHOTI'O K JICHTE, OT MaCChI

rpy3a"

MexaHudeckue BOJTHBI: MPOI0IbHBIE U
MoTepeyHbIe

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI M CKOPOCTB €€ paclpOoCTpaHEHHUS

74

75

76

VYpok-uccnenosanue "HabmroneHue
uHTepdepeHn U TUGPaKIUU BOJIH HA
MOBEPXHOCTH BOJBI"

VYpok-koHpepeHuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4yeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u orpaxxeHue
3ByKa

77

78

79

Pemenue 3agau no reme "3Byk"

Ypok-uccnenoBanue
"JKCEpUMEHTAJIBHOE OIPEIEIICHNE
IPaHULl YaCTOTHI CJBIIIUMBIX 3BYKOBBIX
Kose0aHuit"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
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AKyCTHYECKUI PE30HAaHC.

Ypok-uccnenosanue "Habmonenue u

80 00BSICHEHUE aKyCTHYECKOr0 pe3oHaHca"
Wndpassyk u ynprpa3Byk. Kondepenmus

81 "Hcnonp30BaHueE yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUSX"

2 DJEeKTpPOMarHUTHOE NOJIe U
AJIEKTPOMAarHUTHbIE BOJIHBI

83 CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana
AJIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue

84 ANEKTPOMATHUTHBIX BOJIH JIJIs1 COTOBOM
cBs3u. Paguonoxanus. KocMuueckas cBsizb
"

25 Pemenue 3a1auy Ha onpeeneHne 4acToThl
Y JTTUHBI AJIEKTPOMAarHuTHOM BOJTHBI

26 DNEeKTpOMarHuTHasl MPUPOJIa CBETA.
CxopocTh cBeTa

%7 BosHOBEIE CBOICTBA CBETA:
uHTephepeHIMs U AudpaKIus

28 JlyuyeBas MoJienb CBETa U TeOMETpUYECKas
onTuka. VlcrouHMKy cBeTa

29 [IpsimonuHETHOE pacIpoCTpaHEHHUE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxeHus cera. [lnockoe 3epkaio

01 [TocTpoenue nzobpakeHuit,

c(hOopMUPOBAHHBIX 3€PKATIOM
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92

93

94

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cseta. [lonHoe oTpaxkeHue cBera.

JlaGopaTtopHnas pabdota "HcciaenoBanue
3aBHCUMOCTH YTJIa MPEIOMIICHHS OT yriia
MaJIeHUs CBETOBOTO JIyya Ha TPaHUIIe
«BO31YX-CTEKJIO»"

VYpok-uccnenosanue "AHanus u
00BsICHEHUE ONTHYECKOT0 MUpaxka"

95

96
97

Ypok-koH(pepenmus "Vcnons3oBanne
MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

JIun3a, X041 Tydeil B TUH3E

dopmyiia TOHKOHN JIMH3BI

98

99

JlaGopatopHas pabota "OnpezneneHue
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMpArOIICH JTUH3BI"

[Tony4yenne n300paxeHnit C MOMOIIBIO
coOuparomiel ¥ paccenBaroLIel JI1H3

100

VYpoxk-koupepenuus "Ilpuniun aeiicTBus
ONTUYECKUX MPHOOPOB (MUKPOCKOII,
Teseckor, ¢poroanmnapar)"

101

102

103

I';ma3 xak onTuyeckas cucrema.
bi30pyKoCTh M TATBHO30PKOCTH
Paznoxxenue 6emoro cBeTa B CIEKTP.
Oneitel HetoToHa. Cnoxkenue
CHEKTpaJIbHBIX 11BeTOB. /lucnepcus cera
VYpok-npaktukym "Habmtonenue u
00BSICHEHUE OTBITOB MO PA3TI0KEHHIO
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Oeoro cBera B criekTp. [lomyuenue 6emoro
[[BETA [P CJIIOKEHUHU 1IBETOB"

OmneiTel Pe3epdopa u mranerapHas

104
MOJIeIb aToMa

105 ITocrynarer bopa. Moaens atoma bopa.
Hcnyckanue 1 MoriaomeHue cBeTa aTOMOM.

106 KBantbl. JInHeiyaTbie CIEKTPhI
VYpok-npaktukym "Habntonenue

107 CIUTOIIHBIX U JIMHEHYATBIX CIIEKTPOB
U3JIy4EeHHS U UCTyCKaHUs"

108 PagunoakTuBHOCTE. Anb(da-, 6era- u
ramma-u3J1y4eHus

109 Crpoenue atoMHOrO siapa. HykinonHas
MOJIEJIb ATOMHOTO sJ]Ipa

110 PannoakruBHbIe npeBpamenus. M3oromnsl

111 ITepuon nonypacnana
VYpok-koHdpepenuus "/lelictBue

112 pasMOaKTUBHBIX U3ITy4EHUH HA KUBBIE
OpraHMU3MBl. 3alUTa OT PaJUOAKTUBHOIO
n3iyyeHus"

113 SnepHble peakun. 3aKOHbBI COXPAHEHUS
3apsI0BOIO U MacCCOBOT'O YHCET

114 DHeprus cBS3M aTOMHBIX siziep. CBA3b
Macchl U DHEPTUU

115 Pemenue 3agau no reme "SAnepHeie

116

peakuuu. JHeprus cBsizu"

PeaKIII/II/I CHHTC3a U JCIICHUA AA€P.
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Nctounuku sueprun CosHIa v 3BE311

Ypok-koHpepenmus "Anepuas

117 SHEPreTHKa. JKOJOTHUECKHE MPOOIeMbI
SIIEPHOU dHEPreTUKn"
[ToaroroBka K KOHTPOJIBHOU paboTe MO

118 teMme "Konebaunst u BoHbl. CBETOBEIE U
KBaHTOBBIE sIBICHUSA"
KonTponpHas padora o teme "Konebanus

119 1 BOJIHBI. CBETOBBIE U KBAHTOBEIE
siBIeHUs"

120 Pemrenne pacyeTHBIX 1O TeMe
"MexaHudeckoe aBrKeHue"

121 Pemienne pacyeTHBIX U KaYECTBEHHBIX
3amad 1mo reMe "B3aumonericteue Tea"
Pemienne pacyeTHBIX M KaYECTBEHHBIX

122 3a/1a4 1o TemMe "3aKOHbI COXpPaHEHUS
SHEpPruM U UMIyibca'

123 JlaGopaTopHble paboTHI IO TEME
"MexaHnndeckoe IBHKeHHE"

124 JlaGopatopHble paboTHI 110 TEME
"B3aumoaericteue Tea"

125 JlaGopaTtopusie padoTsl o Teme "[IpocTrie
MeXaHU3MBbI"

126 Pemienue pacueTHBIX U KaY€CTBEHHBIX
3aza4 no teme "Temnossle mpoueccs”

127 Pemenne pacyeTHBIX M KaYECTBEHHBIX

3a71a4 o teme ""Biaaxxaocts"
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Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

128 3aaa4 o teme "KIIJ[ TernoBbix 1

nBuraresei”
[IEHHUE PACUETHBIX U KAUYECTBEHHBIX

Pemenue e €CTBE

129 3a1a4 1o TeMe "3aKOHBI HOCTOSHHOTO 1
TOKA"

130 Pemienne pacyeTHBIX U KaYECTBEHHBIX |
3aaau o reme "KIIJI anekrpoycranoBok"

131 JlaboparopHbie pabOTHI 110 TeMe ""3aKOHBI |
IIOCTOSIHHOTO TOKA"

132 JlaGopaTopHbie pabOTHI 110 TEME |
"CBeroBble aBiaeHUA"

aboTa ¢ TeKkcTaMu 1o TeMe ""3aKOHBI

133 Pad "3 1

COXpaHEHHUs B MEXaHUKeE"
abota ¢ Tekcramu 1o teMe "Konedauus u

134 Pad "Konet 1
BOJIHBI"

135 Pabora ¢ Texcramu o Teme "CBETOBEIE 1
saBIeHUS"

136 Pabora ¢ Tekcramu o reme "KBanroBsas u |
sanepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10 136 4.5

[TPO'PAMME
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOI1
06pa3OBaTean0ﬁ nporpamMmmsbl OCHOBHOI'O oﬁmero oﬁpasoBa}mﬂ

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

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

1.3

pacrio3HaBaTh  TMPOSIBICHHE HM3YYCHHBIX  (PU3MUYECKMX  SBICHWHA B
OKpY’KalOlIeM MHUpE, B TOM 4HUClie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3ajady B Y4eOHYyI0, BBIIEIATh
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3UUECKUX SBICHUN

1.4

OIKCHIBATh M3yYCHHBIE CBOWCTBA Tel U (U3WYECKHUE SBICHUS, HCIOIB3YS
¢u3znyecKkue  BEJIWYMHBI, [PU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(¢u3HYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYMH, X 0003HAUYEHUS U €IUHULIBI
(GU3NYEeCKUX BEIWYHMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JTAHHYIO
¢u3nyecKyr0 BEIMYUHY C JPYTMMH BEIMYMHAMHU, CTPOMTH TIpaduku
U3YUYEHHBIX 3aBUCUMOCTEH (pU3MUeCcKUX BEINYHH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJB3ysl  HM3YYEHHBIE 3aKOHbBI, TMpPH OTOM J1aBaTh  CJIOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE

1.6

OO0BSICHATD (PU3NYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHCIE U
B KOHTEKCTE CUTYaIlil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 | — 2 TOTHYeCcKUX
maroB ¢ omnopod Ha 1 — 2 WM3y4eHHBIX CBOMCTBa (DU3MUECKUX SIBICHUH,
(bu3nYecKUX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemars pacu€THele 3amaud B 1 — 2 [EHCTBUA, UCHOJB3YyS 3aKOHBI U
dbopmysbl, CBA3bIBatONIME (U3UYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
yCIIOBUS 3ajlaud 3allMChIBaTh KPAaTKOE YCIIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNIbI UM TPOBOAUTH Pacu€Thl, HAXOIUTh CIPAaBOYHbIE
JaHHbIe, HEOOXOIUMBIE ISl peUIeHHs 3ajad, OLEHMBAaTh PEaTMCTUYHOCTh
MOJy4eHHOH (hrU3NYeCcKOi BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO pEIIUTh MpH MOMOIIU
(bu3HYECKUX METOJOB, B ONMMCAHUHU HCCIIEIOBAHUS BBIACIATH MIPOBEPSEMOE
MPENIoJIoKEeHNEe (TUIOTEe3Y), pa3iinyaTh U UHTEPIPETHPOBATH MOTYUECHHbIN
pe3ynbTaT, HaXOAuUTh OMIMOKM B XOJE OIbITa, JE/laTh BBIBOJABI MO €ro
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pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIOCHUIO (PU3MYECKUX SBICHUH WIIN (PU3HUYCCKUX
CBOWCTB Tel: (hOPMYJIMPOBATH IMPOBEPSIEMbIC MPEAIOJI0KECHUS, COOMpATh
YCTAHOBKY M3 IMPEIOKEHHOTO0 000pYIOBaHHUs, 3alIMCHIBATh XOJ OIbITa U
(bOopMyITUPOBATH BBEIBOIBI

BBIIOJIHATh IPSAMBbIE H3MEPEHUs C UCIOJIb30BAHUEM aHAJIOTOBBIX MU
mUGpPOBBIX MPUOOPOB, 3alUCBHIBATh II0Ka3aHUS MPHUOOPOB C YU4ETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUN

MIPOBOAMTH HCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3NUECKOW BEIMYMHBI OT
IpYrol ¢ HCIONb30BAaHHUEM NPSIMBIX H3MEPEHHH, y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCleNOBaHUs, coOupaTrb YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIEAys MPeaJoKeHHOMY IUlaHy, (PUKCHUPOBATh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (DH3UYECKMX BEIMYMH B BHJE
MPEIUIOKEHHBIX TAa0NMHIl W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTam
HCCJIEIOBAHMUSI

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
IPEUIOKEHHOM MHCTPYKUUHM: IpPHU BBIIOJHEHUH H3MEpEHHH CcoOupaTh
OKCIIEPUMEHTAIBHYI0 YCTAHOBKY UM  BBIYUCIIITH 3HAYEHHE HCKOMOU
BEJINYUHBI

co0Ir0aTh MpaBuja TEXHUKHA OC30MaCHOCTH MpH paboTe ¢ J1a00paTOpHBIM
o0opynoBaHruEeM

YKa3bIBaTh NPUHIMIBI JIEHCTBHUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKTepU30BaTh IMPUHIMIIBI  JEHCTBUS  W3YyYCHHBIX HPUOOPOB |
TEXHUYECKUX YCTPOUCTB C MOMOILBIO UX OMMCAHUS, UCHOIb3Yys 3HAHHS O
CBOMCTBaX (PM3MYECKHUX SIBIECHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOANTE  TPUMEPHl  (HAaXoAWTh  HWH(pOpMAIMIO O  MpuMepax)
NPAaKTUYECKOI0 HCMHOJb30BaHUS (DU3MYECKMX 3HAaHUM B MOBCEIHEBHOI
KHU3HU Ui oOecriedyeHus 0e30MacHOCTH MpU OOpalleHuu ¢ mpubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3/J0POBbsl M COOIOIEHUSI HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefe

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HHGpopManuu B cetu VHTepHEeT B
COOTBETCTBUH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINUXCS
3HAHMH M NYyTEM CPAaBHEHMsI PA3IMUHBIX MCTOYHHUKOB  BBIIEIATH
uHpOpPMALIMIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOHMIIM MOXKET OBITH
HEJOCTOBEPHOMI

MCIIOJIb30BaTh IPHU BBHIMOJIHEHUH YYEOHBIX 3aJaHUN Hay4YHOMOIYJSPHYIO
JUTEpaTypy (PU3MUECKOrO COAepkKaHUA, CIIPAaBOYHBIE MAaTE€PUAIIbI, PECYPChHI
cetu IHrepHer, Bnaaerb NpUEMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHus HH(POPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHBbIE KpaTKHUE NMUCbMEHHBbIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(QOpPMAIMH (PU3NYECKOTO COAEPKAHUS, B TOM

71




qrclie MyOJMYHO JeNlaTh KPaTKHe COOOIISHUS O pe3yIbTaTax MPOEKTOB WU
y4eOHBIX MCCIEOBAaHUMN, MPU ATOM T'PAMOTHO HMCIOJIB30BATh H3YYCHHBIN
MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
npe3eHTauen

1.19

8 KVIACC

Kon
NpoBEPsIeMOro
pe3yJbTara

1.1

1.2

OpU BBINOJHEHUHM Y4YeOHBIX IPOEKTOB W HCCICIOBAHUN paCHpeaessaTh
00s3aHHOCTU B TpyIIE B COOTBETCTBUU C IIOCTABJIEHHBIMM 3ajadyaMi,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JEHUCTBUM, aJEKBaTHO OLEHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIIBHOCTh  IPYMIbl,  BBICTPAUBAaTh
KOMMYHHMKAaTUBHOE B3aMMOJCHCTBHE, yUUTHIBAsi MHCHHE OKPYXKAIOIINX

HpOBepﬂeMble NPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa303a}mﬂ

HCIIOJIB30BaTh IMOHATHA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘IGCKOG SABJICHHUC

1.3

pacrio3HaBaTh  TMPOSIBICHHE HM3YYCHHBIX  (PU3MUYECKUX  SBICHWHA B
OKpY’KalolleM MHUpEe, B TOM 4Huclie (U3NYECKUE SBICHUS B MPUPOAE, TPU
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3a7ady B Y4eOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOICTBa Tel U (PU3MYECKHE SBJICHUS, HCIONb3Ys
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICIT MCIIOJIb3YEMBIX BEJIMYMH, O0O3HAUYEHUS M €IUHUIIBI
¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JaHHYIO
¢u3nyecKkyro BEIMYUHY C JPYTMMH BeJIMYHMHAMHU, CTPOMTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYHH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS W TIPOIECCHI,
WCTOJNBb3ysl  M3YYEHHBIE 3aKOHbBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATUYECKOE BhIPAKEHUE

1.6

OOBSACHATh (PU3NYECKUE MPOLIECChl M CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalud NPAaKTUKO-OPHUEHTHPOBAHHOIO XApAaKTepa: BBIABIATH
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 TOTHYeCcKUX
niaroB ¢ momMombio 1 — 2 HM3yyeHHBIX CBOMCTBa (PU3NYECKUX SIBIICHUH,
(bu3nYeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THblE 3agayd B 2 — 3 JACHCTBUS, MCHOJIB3YS 3aKOHBI U
dbopMysbl, CBsA3bIBatONIME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBHS 3aJa4d 3alMChIBATH KPATKOE YCIIOBHE, BBIABIATH HEJOCTATOK
JaHHBIX JJs peleHus 3aJaud, BbBIOMpAaTh 3aKOHBI M (OPMYIIBL,
HeoOXoauMble il €€ pelleHus, NPOBOAUTH pPACUYETHl M CpPaBHUBATH
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MOJIYYCHHOC 3HAUCHUC (1)1/13qu01<0171 BCINYHHBI C U3BCCTHBIMU JaHHBIMHA

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PpCIINTh IIPU IIOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOHOB, HCIIOJB3Yysd ONHWCAHHUC HUCCICAOBAHUA, BbIIACIATH
IMPOBEPACMOC MPpCANOJIOXKCHHUC, OLCHUBATh IMPaBUJIBHOCTL  IMOPsSAKa
MMPOBCACHUA UCCIICAOBaHMA, ACIaTh BBIBOABI

MPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (hOPMYJIHPOBATH MPOBEPSEMBIC MPEINOJIOKCHUS, COOUPAThH
YCTaHOBKY W3 MPEIJIOKEHHOTO 00OpYJO0BaHUs, OMHCHIBATH XOJ OIBbITA U
(bopMyITHUpPOBaTH BBEIBOJIBI

BBITMOJHATH MPSMbIE U3MEPEHUS C MCIOJB30BaHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YyJIbTAaThl U3MEPEHUN C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOrPEUTHOCTH

MMpOBOANTL HMCCICA0OBAHHNC 3aBUCUMOCTH OJIHOM (bHSH‘ICCKOﬁ BCINMYMHBI OT
I[pyTOfI C HCIIOJIBb30BaHHECM IIPSAMBIX HSMepeHHﬁZ IJIaHUPOBATb
HCCIICOOBAHUC, CO6I/IpaTB YCTAHOBKY W BbBIIIOJHATH HU3MCEPCHUA, CICAYA
MMPEAJIOKCHHOMY IJ1any, CI)I/IKCI/IPOBaTL PE3YyIbTAaThl HOJ'Iy‘IGHHOﬁ
3aBUCHUMOCTH B BHJEC Ta6J'II/II_[ u Fpa(bI/IKOB, ACJIaTb BbIBOJABI 11O PE3yJibTaTaM
HUCCICI0BaHUA

MMpOBOANTb KOCBCHHLIC H3MCPCHUA (bHSH‘ICCKHX BCIIMYMH: IIJIAHUPOBATbH
HU3MCPCHUA, CO6I/IpaTI> 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY, cleays
HpeHHO)KeHHOﬁ HHCTPYKIUHU, U BBIYUCIIATh 3HAUCHUC BEJIMYNHBI

coOIIIoIaTh MpaBUia TEXHUKH 0€30IMacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opynoBaHrEeM

1.14

XapaKkTepU30BaTh MPUHIMIBI  JIEUCTBHS  U3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OIMMCAHMS, WUCIIONB3YsSl 3HAHUS O
CBOMCTBaxX  (pU3MYECKUX  SBJICHUM ©  HEOOXOIWMbIE  (PU3UYECKHE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIBHbIC
HpI/I60pBI Imo cxeéMaM H CXCMAaTHUYHBIM PUCYHKaM, COCTaBJISATb CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCJIEAOBAaTeIbHBIM W NapaluieIbHbIM
COEIMHEHUEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE O0O3HAYEHHS 3JIEMEHTOB
AIEKTPUYECKUX LETIe

1.16

OPUBOANUTH  NpUMEpbl  (HAXOAMTh  HMH(OpMamuio O  NpUMepax)
MPAKTUYECKOTO MCIONb30BaHUsI (U3NYECKUX 3HAHUW B IOBCEIHEBHOM
KHU3HU 171 o0ecriedyeHus: Oe30MacHOCTH MpH OOpalleHuu ¢ mpudopaMu U
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHUS 370POBbsI U COOIIOACHUSI HOPM
HKOJIOTHYECKOT0 MOBEJICHHS B OKPYKaIOLIEeH cpejie

1.17

1.18

OCYIIECTBIISATh TOUCK HH(pOpManuu (U3NYECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIBbHBIX UCTOYHUKOB BBIACNATh UH(POPMALIHMIO, KOTOPAas SBIISETCS
IIPOTUBOPEYNBON UM MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIb30BAaTh IIPU BBINIOJIHCHUHN y‘Ie6HBIX 3aJlaHui HayYYHO-TIOMYJISIPHYTO
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JUTEpaTypy (PU3MUECKOrO COACpkKaHUS, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu HMHrepHer; Biagerb NpuUéMaMH  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IHCHMEHHBIC M KPATKHE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUYECKOTO
COJICpKaHUs, B TOM YHCJIC MyOJIMYHO MPEACTABISAThH PE3yJIbTaThl POCKTHOM
WK HUCCIICIOBATEIILCKOM JAEATSIbHOCTH, IPU STOM I'PAMOTHO HCIIOJIb30BaTh
U3y4YCHHBIH MOHATHHHBIN ammapar Kypca (GU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIIMEH

1.20

OpU BBIMOJHEHHUH YUYEOHBIX NPOCKTOB M HCCIEJOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 33Jla4aMH, CJICIUTh 3a BBIIIOJIHEHUEM IUIAHA JECHCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIaJ B
JEATEIIBHOCTh I'PYIIIBI, BHICTPAUBATh KOMMYHHUKAaTUBHOE B3alMOJEHCTBHE,
HPOSIBIISISI TOTOBHOCTD pa3pelaTh KOH(IUKTHI

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'O 00111ero 00pa30BaHuUsA

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

1.4

1.5

1.6

pas3indaTtb ABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘~IGCKOC SIBJICHUC

pacrio3HaBaTh  IMpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBIEHHA B
OKpY’KalollleM MHUpe, B TOM 4uclie (U3UYECKue SBIECHUS B MPHUPOJE, MPH
9TOM TMEpPEBOJUTh MPAKTUYECKYI0 3ajadyy B Yy4eOHYyI0, BBIIEIATh
CYyIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUZNUECKUX SBJICHUN

OINUCHIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3UYECKHE SBJICHUS, MCIIOB3YS
¢u3nyeckue  BEIMYUHBI, NpPU  ONMCAHUU NPABUWIBHO  TPAKTOBATh
¢u3n4ecKuif CMBICT MCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS U EIUHMIIBI
(¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIIME JaHHYIO
¢u3NYeCKyl0 BEIWYMHY C JAPYTUMHU BEJIUYUHAMH, CTPOUTH Tpaduxu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBOMCTBa Tel, (U3WYECKUE SIBICHUS U TIPOIECCHI,
WCIIOJIb3Ysl  WM3YYEHHBIE 3aKOHbI, IPH OTOM  J1aBaTh  CJIOBECHYIO
(GhOpMyYTUPOBKY 3aKOHA U 3aMMCHIBATH €70 MATEMATHYECKOE BhIPAKEHUE

0OBSCHITH (I)I/ISI/I‘-IGCKI/IC mponeccol u CBOMCTBaA TCJI, B TOM 4YHUCIC U B
KOHTCKCTC CI/ITyaL[I/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BLIABJIATH
MPUIUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH 00BsicHEHHE U3 2 — 3 JTOTHYECKUX
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[IaroB C MOMOILIBI0 2 — 3 HW3YYEHHBIX CBOMCTBAa (h)M3UYECKHUX SBJICHUH,
(U3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ajadud (onuparolmuecs Ha cucremMy u3z 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (PU3UUECKUE
BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBUA 3aJadd 3allMChIBATb KPATKOC
YCJI0OBUC, BBIABJIATH HCEAOCTAIOIIHC WU U30BITOYHEIE JaHHBIC, BBI6I/IpaTB
3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIE JUIS PEIICHHs, TPOBOJUTH PAcUEThl U
OLICHMBATh  PEAIUCTUYHOCTH  TIOJYYEHHOTO  3HA4YeHUs  (HU3MYECKOM
BEJINYMHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXHO pELIMTh MpPHU MOMOIIU
(U3NUECKUX METOJIOB, HCHOJNB3Yysl OINUCAHUE WCCIEIOBAaHUS, BBLICIATH
IpOBEpAEMOE  IPEIIOI0KEHNEe, OLEHMBATh IPAaBUIBHOCTh  MOpSAAKA
IPOBEICHUS  UCCIICOBAaHMs, Je€laTh  BBIBOJBL,  HMHTEPIPETUPOBATDH
pe3ysbTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUWTDH OIIBITEHI 110 HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH HIIN (bH?:I/I‘-IGCKI/IX
CBOICTB Te€JI: CAMOCTOATEIbHO COOMpATh YCTAHOBKY H3 H30BITOYHOIO
Habopa 000pynOBaHMs, ONUCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMyIHUpOBaTh BHIBO/IBI

1.10

POBOJUTHh NPU HEOOXOAMMOCTH CEPHI0 NPSAMBIX HW3MEPEHUH, ONpeness
CpelHEee 3HaueHue Hu3MepseMoil BeauuuHbl ((OKYCHOE pacCTOosHuE
coOuparonield  JTUH3bI), OOOCHOBBIBATH BBIOOpP CrOco0a HM3MEpEHUS
(u3MepuTeIpLHOTO MpUbdopa)

1.11

NPOBOJIUTH  HCCIENOBAaHME 3aBHUCHUMOCTEH (U3MYECKHX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHHI: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  yCTAHOBKY, (DUKCHUPOBaTh  pPEe3yIbTaThl
MOJIyUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpaduKoB, JeaTh BHIBOJBI IO Pe3yJIbTaTaM HUCCIIEI0BaHMS

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIMYHH: ITIJIAHUPOBATH
HU3MCEPCHHA, CO6I/IpaTB OKCIICPUMCHTAJIIbHYIO YCTAHOBKY MW BBIIIOJIHATH
HU3MCPCHUMA, CICAYyA npennomeHHoﬁ HUHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIMYMHBI U AHAJIMU3UPOBATH IMOJIYUYCHHBIC PE3YJIbTATHI C y‘léTOM 33.IlaHHOI7I
MOTrpeIIHOCTU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOnroaaTh MpaBujla TEXHUKU O€30MacHOCTH Mpu paboTe ¢ J1abopaToOpHbIM
00opyI0BaHEM

pa3nu4yaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (U3UYECKUX MOJIENEeH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUYEYHBIH HCTOYHHMK
CBeTa, JIy4, TOHKas JINH3a, [JIaHeTapHas MOJIelIb aToMa, HyKJIOHHAsi MOJIEb
aTOMHOTO siipa

XapaKTepu30BaTh NPUHIMNBI  JEHCTBUS  HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOIl HA WX OMMCAHMS, MCIOJIb3ys 3HAHUA O
cBOWCTBaX  (U3MYECKUX SBJICHMH M  HeoOXonumble  (pusnueckue
3aKOHOMEPHOCTH
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1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YyYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTETHHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnr  y4eOHO-IPAaKTHUYECKUX  3a/ay, ONTHUYECKHE CXEeMbl s
MIOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie U cOOUparouieil TuH3e

1.17

OPUBOJIUTL  TpuUMeEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HKCIONB30BaHUsS (U3MUYECKUX 3HAHUW B TOBCEIHEBHOM
JKU3HHU I oOecriedeHusi 0€30MacHOCTH MPpU OOpalieHuH ¢ MpuOopamMu H
TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbsI M COOIOICHUS HOPM
9KOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIICH cpefie

1.18

OCYIIECTBIISITh TMOMCK WHGpOpMANUU (PHU3MUECKOTO COACPKAHUS B CETH
WuTepHer, camMocTosSTeNbHO (HOPMYIHPYsI MOMCKOBBIN 3ampoc, HAaXOAWUTh
MyTH OMpEeNIeHNs JOCTOBEPHOCTH MOJIYYeHHOH HMH(OpMalMu Ha OCHOBE
MMEIOIINXCS 3HAHUHM U JIONIOJIHUTENIbHBIX HCTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBIMOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro COAepKaHMs, CIPABOYHBIE MAaTEPHAJIbI, PECYPCHI
cetu HHrepHer; Biagerb NpuUéMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIbKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKAHUS,
MyOJIUYHO TIPEACTABIIATh PE3YJIbTAThl MMPOCKTHON WM MCCIIEI0BATEIbCKON
JIEATEIIbHOCTH, IIPX 3TOM I'PAaMOTHO HCIOJIb30BaTh U3YYEHHBIN MOHSITUHHBIN
anmapar HM3y4aeMoro paszziena (U3MKH U CONPOBOXKIATh BBICTYIJICHUE
npe3eHTaluel ¢ y4éToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

MPU  BBITIOJIHEHUH Y4YEOHBIX TMPOEKTOB U HCCIEIOBAaHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEAUTh 32 BBITIOJIHEHUEM IUIaHa JIEHCTBUU U
KOpPPEeKTUPOBaTh €ro, aJeKBaTHO OICHMBaTh COOCTBEHHBIH BKIAJ B
JeSTENIbHOCTh TPYIIBI, BBICTPAUBaTh KOMMYHHKATUBHOE B3aMMOJCHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOHPIUKTHI
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC

Kon Kon
pasaesia  3JieMeHTa

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

Oduzuka — Hayka o mpupoje. SBieHus npupoasl. Ouznueckue

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

1.1 SIBJICHUA: MEXaHUYCCKHUEC, TCIIJIOBBIC, OJICKTPHUYECCKUC,
MarimMTHBIC, CBETOBEIC, 3BYKOBBIC

dusnueckue BETUYMHBL V3MepeHHe (U3HYECKHX BEINYHH.
1.2 duznueckue puOOpHI. [TorpemuocTs U3MEPEHUM.
MexayHapoiHasi cucTeMa €JMHUIL

EcrecTBeHHOHayuyHbId ~ METOA  TO3HaHMS:  HaOJIIOJCHHE,
IIOCTAHOBKA HAy4YHOTO BOIIPOCA, BBIABM)KCHUE T'MIOTES,

: 1.3 JKCIIEPUMEHT IO IIPOBEPKE  TUIIOTES, 00BsicHEHHE
HaOJII0/ITaeMOT0 SBICHUS
1.4 Onwucanne pU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTuyeckue paboTHI:
H#H##Par###l13MepeHre pacCTOSTHUM.
15 ###Par###113Meperne 00bEMa )KUIKOCTU M TBEPJIOTO Tea.

##HPar###0npeneneHue pazMepoB MajbIX Tell.
H#H##Part##3mepenune TeMIepaTypbl Ipu IIOMOIIU
KUJKOCTHOTO TEPMOMETpPA U TaTUYMKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNUN BEIIIECTBA

###Par#H##CTpoeHre BelllecTBAa: aTOMbl M MOJIEKYJbI, HX
2.1 pazMepbl. ONBITHI, J0Ka3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEILICCTBA

###Par###]|Brokenne vactury BemjecTBa. CBsi3b  CKOPOCTH

2.2 JBUKEHHsI YaCTHIl C TeMIlepaTypoil. bpoyHOBCKkoe IBHKEHHE,
muddysus
2 )3 B3aumoaeicTBue 4acTHIl BEIIECTBA: IPUTSIKEHUE U
' OTTaJIKUBaHUE

#H##Par### ArperaTHple COCTOSIHHUSI BEIIECTBA: CTPOEHUE Ta30B,
KHUAKOCTEH U TBEPABIX (KPUCTAUIMUECKUX) Ted. B3aumocBs3b

24 MEX]y CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHUIX
U X aTOMHO-MOJIEKYJIIPHBIM CTPOSHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6 [IpakTuyeckue paboOTHI:
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JABVOKEHUE 1

##HPar####0LeHka aMaMeTpa aToMa METOAOM psiaoB (¢
WCIIOb30BaHUEM (oTorpaduii).

###Par###O0npITel O HAOIIOEHUIO TEIUIOBOTO PACIIMPECHHS
ra3os.

#H#Par###ONBITEI  TI0  OOHAPYXKEHUI0  JCHCTBUS  CHJI
MOJIEKYJIIPHOTO TIPUTSKEHUS

B3AMMOJENCTBUE TEJI

3.1

3.2

Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JABHKECHUE

#H##Par###CxopocTs. CpelHsiss CKOpPOCTh MPU HEPABHOMEPHOM
JBUKEHUU. Pacuér myTu ¥ BpeMEHH JIBH>KEHUS

3.3

SIBnenue uHepuuu. 3aKOH MHepUMU. B3aumoneilicTBue Ten Kak
IIPUYMHA U3MEHEHUs CKOPOCTH JIBUKEHUS Tell. Macca Kak Mepa
HMHEPTHOCTH Teja

34

3.5

###Par### ltotHOoCcT,  BemrecrBa. CBA3L  IUIOTHOCTA  C
KOJIMYECTBOM MOJIEKYJI B eIMHUIE 00bEMa BElleCTBA

Cuita xak XapaKTCPpUCTHKA BSaHMOHCﬁCTBI/IH TCI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3aMepenue cuibl ¢ MOMOIIBIO
JTUHAMOMETpa

3.7

3.8

###HPar###SIBnenne tATOTEHNS U Cciia TsokecTH. Cuila TSHKECTH
Ha Jpyrux maserax. Bec Tema. HeBecomocTs

Cuna tpenusi. TpeHue ckoiabXeHHs] U TpeHUE MOKos. TpeHue B
MPUPOJIE U TEXHUKE

39

###Par#H##Crio)keHne CUJl, HalpaBJIEHHBIX MO OJHOM MpsSMOIL.
PaBHOelicTBYIOIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBYKEHUS (IIaphKa B
YKUJKOCTH, MOJIEIH JIEKTPUYECKOTO aBTOMOOUIISL U TaK Jajiee).
Ompenenenne cpeaHell CKOPOCTH CKOJIBKEHUS Opycka WIH
mIapuKa 1Mo HaKJIOHHOW TuiockocTu. OmpeneneHne MIOTHOCTH
TBEpAOro Tena. ONBITH, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTH
pacTspkeHus (aedopMaiiuu) Npy>KUHBI OT MPHIOKEHHON CHIIBL.
OneIThI, JEMOHCTPUPYIOIIHE 3aBHUCUMOCTH CHJIBI TPEHUS
CKOJIb)KEHHUSI OT Beca Tela W XapakTepa COMPHUKACAIOIIMXCS
MOBEPXHOCTEN

Ou3nyeckue SBICHUS B MPUPOJE: MPUMEPH IBUKEHHUS C

Pa3jIMIHbIMU CKOPOCTSAMU B )KUBOH U HEXHUBOI npupozae,
JIENCTBUE CHUIIBI TPCHUS B IPUPOJAC U TCXHUKCE

3.12

TexHuueckue yCcTpoucTBa: TMHAMOMETP, TOAMINITHUKA

JIABJIEHUE TBEPBIX TEJI, KUJIKOCTEN 1 TA30B

4.1

HaBnenune TBEpmoro Tema. CrnocoObl  yMEHBIIEHUS H
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YBCJIMYCHU NABJICHUA

4.2

4.3

JlaBnenue rasza. 3aBHCHUMOCTb JaBJ€HUs raza OT 00BEMa,
TEeMIIepaTypbl

[lepenava naBieHust TBEPABIMU TEIAMU, KUIKOCTIMU U Ta3aMH.
3akoH Ilackana. [TneBMaTHuecKre MaIlIMHEI

4.4

3aBUCUMOCTD JaBJICHUS KUAKOCTU oT I‘JIY6I/IHBI.
I'mapocratuueckuit  mapagokc. CooOmarmmuecss  COCy/bI.
I'uapaBnrueckue MeXaHU3MBbI

4.5

Atmocdepa 3emnm u armochepHoe pgaBineHue. I[IpuumHBI
CYIIECTBOBaHUSI  BO3AYWIHOM  00omouku  3emun.  OmbIT
Toppuuennu. 3aBHCHMOCTH  aTMOC(EpPHOTO  JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

WN3mepenue  armocdepnoro  masnenus. llpuboper s
M3MEpeHust aTMOC(HEPHOTO JaBJICHUS

JleiicTBHE KHUAKOCTH M Ta3a Ha HOTPYXKEHHOE B HHUX TEJO.
BrrtankuBatornias (apxuMeioBa) cuia. 3aKoH Apxumena

4.8

4.9

4.10

[InaBanue ten. Bo3nyxomnnasanue

[IpakTuyeckue paboTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEMa
NOTPYXKEHHOW B JKUAKOCTh dacTu Tena. Omnpenenenue
BBITAJIKUBAIOILLEH CUJIbI, JEUCTBYIOLIEH Ha TEJO, MOIPYXKEHHOE
B JKUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKUBAIOLIECH CUJIBL,
JEHUCTBYIOIEH Ha TEJIO B KUAKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKUBAIOIIEH  CHIIBL,
JefCcTBYIONIEH Ha TeNO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHON B
KUIKOCTb 4YacTM Tella W OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WIH KOHCTPYHPOBAHHME JOJKU U
onpeenacHue e€ rpy30no I bEMHOCTH

dusznyueckue SBICHUS B npupoac: BIIUAHUC aTMOC(I)epHOFO
JIaBIICHUS Ha )KUBOU OpTraHu3M, IIaBaHUC pBI6

4.11

Texauueckue yCTpoOHcTBA: cooO1maronuecs COCY/Ibl,
YCTPOWCTBO BOJOIPOBOJIA, TUIPABINYECKUN TPECC, MAaHOMETP,
OGapoMeTp, BBICOTOMED, MTOPIIIHEBOM HACOC, apeOMETP

PABOTA, MOIIIHOCTbB, SHEPT A

5.1 Mexanunueckas pabota

5.2 Mexannueckass MOIIHOCTD

53 IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' [IpaBuso paBHOBecHs pblyara

54 [IpumeHneHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy

55 «30710TO€ TpaBWiIO» MexaHukd. KoadduuueHt mnone3Horo

JIENCTBUSL MEXaHHU3MOB. HpOCTLIC MCXaHU3MbI B 6BITy u
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TEXHUKE
5.6 [ToTeHimanbHast SHEPTUM TeJa, MOJHITOTO HaJl 3eMIIEH
5.7 Kunernueckas sHeprus
53 [lTonnass MexaHuyeckas »SHEprus. 3aKOH U3MEHEHHUS U
' COXpaHEHHUS MEXaHWYECKON IHEPTUU
[IpakTuueckue paboOTHI:
###Par###Onpeneneane  pabOTBl  CWJIBI  TPEHUA P
59 PaBHOMEpPHOM  JIBIDKEHMM  Te€la 10  TOPU3OHTAIBHON
' noBepxHoctu. MccnenoBanue yciloBHM paBHOBECHUS phluara.
N3amepenne KIIJ[ nHakimoHHOW muiockocTu. M3ydeHue 3akoHa
COXpaHEHUS MEXaHWYECKON IHEPTUU
5.10 ®du3nyecKue SBJICHUS B PUPOJIE: PhIUYArd B TEJIC YEIOBEKA
Texuuueckue YCTPOMCTBA: pblyar, ITOABUKHBIN u
5.11 HEMOJIBIDKHBIA ~ OJIOKHM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pasjena  3JieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETHYECKOU TEOPHUHU
6.1 cTpoeHHusl BemecTBa. Macca u pasmepbl Mosiekyid. ONbITHI,
' MOATBEPKIAIOIINE OCHOBHBIE TTOJI0KEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOpUH
6.2 Mopenu TBEPAOTO, >KUIKOTO W Ta3000pa3HOTO COCTOSTHHM
' BemecTBa. Kpucrannumueckue u amopdusie Tena
6.3 OOBbsicHEHME CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX Tel Ha
’ OCHOBE MOJIO)KEHUI MOJIEKYISIPHOKUHETUYECKON TEOPUHU
6 6.4 CmaunBaHue U KallWUISIPHBIC SIBJICHUS
6.5 TemoBoe paclIupeHne U CKaTue
6.6 Temnepatypa. CBs3b TeMmepaTypbl CO CKOPOCTbIO TEIJIOBOTO
’ JIBUKEHHUSI YACTHUIL
6.7 Buytpennsis sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEU
' SHEPTUH: TETUTOTIEpeiada U COBEpIIIEHUE PAOOTHI
6.8 Bunel  temnonepenaud: — TEMJIONPOBOAHOCTb,  KOHBEKIIHS,
U3IIy4eHHE
6.9 KommuectBo TemnoTel. Y aeabHas TEIIOEMKOCTD BEIECTBA
6.10 TemiooOMeH U TEIJIOBOE paBHOBECHE. YPAaBHEHHE TEIJIOBOIO
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Oamanca

6.11

6.12

[InaBneHne © OTBEpJEBAaHHE KPUCTAUIMYECKHX BEIICCTB.
VY nenpHas TeIU10Ta IUIaBICHUS

[TapooOpa3oBanue u koHaeHcamus. VMcnapenwe. Kunenwue.

VY nenvHas TerioTa napooOpa3oBaHHUsl. 3aBUCHUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBJICHUS

6.13

BiaxxHocTh BO31yXa

6.14

6.15

BHCPFI/ISI TOILJIHUBA. yI[CJ'H:HaH TEIIOTA CTOpaHusa

[Tpunmunsl pabotsl TemaoBbix asurareneid KIIJ teroBoro
asurarens. TeruloBble ABUTaTeNM M 3allluTa OKpYXKaroLlew
cpensl

6.16

6.17

3aKOH COXpaHEHUs U MPEBPALLEHUS HSHEPrUM B TEIUIOBBIX
mpoueccax

[TpakTryeckue paboTHI:

###HPar###OnBITBl MO0 OOHApYKEHHIO  JIEHCTBHA  CHII
MOJIEKYJIAPHOTO IIPUTSKCHUS.

#H##Par###OnbIThl 110 BBHIPAIIMBAHUIO KPUCTAIUIOB MOBAPEHHOU
COJIA MJIU caxapa.

#H#HPar###ONBITEl 10 HAONIOJCHUIO TEIUIOBOTO PACIIMPECHHUS
ra3oB, KUAKOCTEH U TBEPIBIX TEIL.

###Par###OnpenencHue  JaBieHUs BO3AyXa B OajioHe
LINpULA.

#HH#Par###OnbIThI, TEMOHCTPUPYIOLLIME 3aBUCUMOCTD JaBICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.
##H#Part##]IpoBepka runoTe3pl JMHEHHON 3aBUCUMOCTH JJIMHBI
CTOJOMKA JKUAKOCTM B TEPMOMETPHUYECKOM TpyOke OT
TEMIIEPaTypBhl.

###Par###HabmoneHre n3MeHeHUs] BHYTPEHHEH SHepruu Teia
B pe3yJibTaTe TeIIonepeiaun U paboThl BHEITHUX CHJI.
###Par###ccneqoBanue SIBJICHUS TermiooOMeHa npu
CMEILIUBAHUU XOJIOJHOM U rOpsuer BOJBI.
###Par####OnpeneneHue KOJIWYECTBa TEIJIOTHI, MOJYyYEHHOIO
BOJIOM TpU TEIJIOOOMEHE C HarpeTbiM METAJUIMYECKUM
LHUAJUHIPOM.

#HH#Parf##Onpenenenue yaenbHON TEINTIOEMKOCTH BEIECTBA.
#HPartH##lcciienoBanue mmpolecca UCIIapeHus.
##H#Par#H##OnpenencHue OTHOCUTENBHON BIAKHOCTH BO3yXa.
#H#Par#H##OnpeneneHue yaeIbHON TENIOTHI IUIABICHUS JIbJA.

6.18

du3nyecKkue SBJICHUS B npupoac: MOBEPXHOCTHOEC HATAKCHUC U
KalmWJUIAPHBIC SABJICHUSA B IMPUPOAC, KPUCTAJIBI B MPUPOJIL,
H3JTy4YCHUC COJ'IHI_Ia, 3aMCP3aHUC BO,[[OéMOB, MOPCKHEC 6pI/I3LI;
06pa3OBaHI/IC POChHI, TYMaHa, UHECS, CHCTA.
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6.19

Texnuueckue YCTpOMCTBA: KaIuJUIsPBL, [IPUMEPBHI
MCIIOJIb30BaHUsI KPUCTAIIOB, KUAKOCTHBIM TEPMOMETP, NATYUK
TEMIEPATypbl, TEPMOC, CHCTEMa  OTOIUICHHsS  JIOMOB,
TUTPOMETPBI, IICUXpPOMETp, MapoBas TypOuHa, JBUIaTeNb
BHYTPEHHETO CTOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuzanus Teil. [[Ba poaa 3JIeKTpUUYECKUX 3apsJioB
B3aumoneiictBue  3apsiokeHHbIX — Ten.  3akoH  Kynona
7.2 (3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHS 3apsSKEHHBIX Tell OT
BEJIMUMHBI 3apSJI0B M PACCTOSHUS MEX]Y TE€JIaMH )
OnekTpuueckoe nosie. HanpsEHHOCTh 3JIEKTPUUYECKOTrO IO,
7.3 [lpuHuun  cynmeprno3ulMu  3JIEKTPUYECKUX  mojied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn AIEKTPUYECKUX 3apsAI0B. DneMeHTapHbIN
7.4 anektpuyeckuil 3apsia. Crpoenue artoma. IlpoBoaHukM
JIUBJICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTo 3apsiaa
76 DNeKTpUUECKU TOK. Ycenosus CYyLLIECTBOBAHUA
' ANEKTPUUYECKOTO TOKA. ICTOUHHUKYU TOCTOSIHHOTO TOKa
77 JleficTBUSI DNEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKHUHN TOK B )KHJIKOCTSIX U Ta3ax
7.8 Onektpuyeckas uenb. Cuina Toka. DIEKTPUUECKOe HAIIPSKEHUE
79 ConpoTuBieHre TPOBOJHUKA. YJAEIbHOE CONpPOTUBIICHHE
' BEIIIECTBA
7.10 3akoH OMa 1J1s ydacTKa Lenu
7.11 [TocnenoBarenbHOE U MapAILIETbHOE COETUHEHUE MTPOBOJHUKOB
712 PabGota U MOIIHOCTH DJEKTPUUYECKOTO TOKa. 3akoH Jlkoyms —
' Jlenna
713 DNEeKTpUYeCcKHe LeNU U MOTPEOUTENN IIEKTPUIECKON dHEPTUU
' B ObITy. KOopoTkoe 3aMbIkaHue
714 [TocrossHHbIE ~ MarHUThH..  B3anmMoaeicTBHE  MOCTOSHHBIX
' MarHUTOB
715 MarnuTtHoe nosie. MaruuTHoe noje 3eMJIu U €ro 3Ha4yeHue I
' KU3HU Ha 3emiie
716 OnbiT Opcrega. MarHuTHOoe mToOJie AJIEKTPUYECKOTO TOKa.
' [IpuMeHeHue 371eKTPOMarHiTOB B TEXHUKE
JlelicTBU€ MArHMUTHOTO TIOJSI HA TPOBOJAHUK C TOKOM.
717 OneKkTpoJaBUraTeab  IMOCTOSHHOTO  Toka. Mcrmosb3oBaHue

QJNIEKTPOJIBUraTeael B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCIIoOpTe
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7.18

Onpitel ®apanes. SIBneHue >3IEKTPOMAarHUTHOM MHIYKIIMH.
[IpaBuo Jlenna

7.20

7.21

OnekrporerHepatop. CrnocoObl TOMYYEHHUS  DJICKTPUUICCKOM
SHEPTruu. IDJIEKTPOCTAHIIMM HA BO30OHOBIISEMBIX HCTOUHHMKAX
SHEPTUU

[TpakTueckue paboThI:

OnbITHl O HAOIIOIEHUIO AJIEKTPU3ALUU Tell UHAYKLIUEH U Ipu
COIIPUKOCHOBEHUHU.

HccenenoBanue AeiMCTBUSA 2JIEKTPUYECKOTO I10JIS HA IIPOBOIHUKHU
U IUDJIEKTPUKH.

COopka u mpoBepKa padOThI NMEKTPUIESCKOHN e TOCTOSTHHOTO
TOKA.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HapsiKEHUSI.

HccnenoBanne 3aBUCHUMOCTH CHJIBl TOKa, MAYLIETO 4epes
pPE3UCTOP, OT CONPOTHBIICHUS PE3UCTOpAa W HAIPSHKCHUS Ha
pe3ucrope.

OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh 3JIEKTPHUUYECKOIO
CONPOTUBIICHHUsS] TNPOBOJHUKA OT €ro JUIMHBI, IUIOLIAIU
MONEPEYHOI0 CEYEHUsI U MaTepuana.

[IpoBepka npaBuja CJI0KEHUS HaIpsKEeHU N npu
MIOCJIEIOBATEIbHOM COEJUHEHUHU JABYX pe3ucTopoB. IIpoBepka
npaBuja JUisi CWJIbl TOKa IpPU MapajlIeJbHOM COEAMHEHUHU
pesuctopoB. OrmpeneneHue pabOThl 3IEKTPUUYECKOTO TOKa,
uaymero  yepes  pesuctop.  OmpeneieHne  MOILIHOCTH
JNEKTPUYECKOTO  TOKA,  BBIACIAEMOM  HA  pE3UCTOpe.
HccnenoBanue 3aBUCHMMOCTH  CWJIBI  TOKA, MAYLIETO 4epes
JAMIIOYKy, OT HampsbkeHuss Ha Hei. Omnpenenenue KITJ]
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
IIOCTOSIHHBIX ~ MarHuToB.  V3ydeHWe  MarHuTHOroO  IoJIs
MOCTOSIHHBIX MAarHuTOB NPU HUX OOBEIMHEHMH U pa3fesICHHH.
HccnenoBanue NeNUCTBUS IEKTPUUYECKOTO TOKA Ha MarHUTHYIO
cTpenky. OmbITbl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYIIKUM C TOKOM M MarHuTa OT CHUJIbl TOKa U
HalpaBJ€HUsT TOKa B  Karymke. IM3ydenue  nencTBus
MarHuTHOTO I0JIS Ha IPOBOJAHUK ¢ TOKOM. KoHCTpynpoBanue u
uzyueHue paboTel snekrpoasuratens. Msmepenune KIIJ]
AIIEKTPOJIBUTaTENIbHON yCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJICHUS  DJJIEKTPOMAarHUTHOM  MHIYKLUHU:  UCCIIEJOBaHHE
W3MEHEHUH 3HAaYEHMsI U HAIIPABJICHUS UHAYKLIIHOHHOTO TOKa

du3nueckue SBICHUS B Iprupoac: SJICKTPUUCCKUE SBJICHUA B
aTMOC(bCpe, QJICKTPUYCCTBO JKUBBIX OPraHU3MOB, MArHUTHOC
IIOJIC 3CMJ'II/I, z[peﬁ(b INOJIFOCOB, POJIb MATrHUTHOI'O IIOJIA JJIA
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JKHW3HHU Ha 3€MJ'IC, MOJIAPHOC CUAHUC

7.22

TexHuueckne  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIEpMeETp,
BOJIBTMETP, pEeOCTaT, CYETYUK DJJICKTPUYECKOM IHEPruH,
JIIEKTPOOCBETUTENBHBIE npudOpHI, HarpeBaTelbHbIE
AIIEKTPOIPUOOPHI (mpumepsr), JIEKTPUYECKUE
IIPEAOXPaHUTEIH, IEKTPOMArHUT, JJIEKTPOJIBUraTEb
IIOCTOSIHHOT'O TOKa, T€HEPATOP MOCTOSHHOTO TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
paznena
MEXAHUYECKUE ABJIEHUA

31 Mexannyeckoe aBuxeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHHS

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

8.4 CpenHsis 1 MTHOBEHHAsl CKOPOCTh Teja IPU HEPABHOMEPHOM
JBUKEHUU

8.5 VYckopenue. PaBHOYCKOPEHHOE MPSMOIMHENHOE IBUKEHUE

8.6 ###Par###CBoOonHOoe magenue. OneITel Iannnes
#H#Par###PaBHOMEPHOE JIBUKEHHUE 10 OKpYKHOCTH. Ilepuon u

8.7 gactota oOpameHus. JluHeliHas W  yrjioBas CKOPOCTH.
IleHTpOoCTpEMUTEIILHOE YCKOPEHHE

8 8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akoH HeroTona

8.10 Tpertunii 3akon HeroToHa

8.11 #H#Par###] [puHIMI CYyNIEpIIO3ULIUN CUTT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 ###Par####Cuna TpeHHs: cuila TPEHHUS CKOJBXKEHHs, CHUIIa
TPEHUS TIOKOSI, IPYTHE BUIBI TPCHUS

2 14 #H##Par###Cuna TSHKECTM W 3aKOH BCEMHUPHOTO TATOTEHUSI.
YckopeHnue cBOOOAHOTO MaACHHUS

215 JBrkenne turaner Bokpyr Comnma. IlepBas kocmumueckas
ckopocTb. HeBecoMOCTh 1 meperpy3ku

8.16 PaBHOBecue maTepranbHON TOYKU. AOCOTIOTHO TBEPIOE TEIO

217 #H##Par###PaBHOoBecue TBEPAOro Tena € 3aKPEILUIEHHOM OCBIO

BpaliCHUs. MOMEHT CHUJIBL. HeHTp TAXKCCTH
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8.18

Nmnynsc Tena. U3menenue umMmynsca. MIMmynsce cumsl

8.19
8.20

3aKoH COXpPaHCHUA UMITYJIbCAa

#H#HPar###PeakTUBHOE IBUKEHUE

8.21

8.22

Mexanunueckasi paboTa U MOIIHOCTb

PaGora cun TspkecTH, ynpyroctd, TpeHus. CBsi3b SHEPrHH U
paboThl

8.23

8.24

HOTCHHI/I&HBHaﬂ 3HepI‘I/I51 TCJaa, IIOAHATOrO Haza HOBerHOCTbIO
3emian

[ToTenuuanpHas SHEPTUS CXKATON MPY>KUHBI

8.25

###Part##Kunetndyeckas sHeprusa. Teopema O KMHETHYECKOU
SHEPruu

8.26

8.27

H#H#H#Par###3aKoH cCOXpaHEHUS! MEXaHUYECKOU SHEPTUU

[IpakTuyeckue paboOTHI:

OmnpeneneHue cpeaHel CKOPOCTH CKOJBXEHUs Opycka WM
JBIDKEHUS] IIapHKa MO HAKJIOHHOM mockocT. OrmpeneneHue
YCKOpPEHHUsi Tejla HpU PABHOYCKOPEHHOM JBMKEHHM 10
HAKJIOHHOH IUIOCKOCTH.

HccnenoBanne  3aBUCMMOCTH  IyTM OT  BpEMEHH  IpuU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka ruUmoTe3bl: €Cau MPU PAaBHOYCKOPEHHOM JIBHIKEHUU
0e3 HayaJIbHOW CKOPOCTHU INYTH OTHOCATCA KakK psAJ HEUETHBIX
yucel, TO  COOTBETCTBYIOIIME  IPOMEXYTKH  BPEMEHH
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOpMajbHOTO naBieHus. OmnpeneneHue ko3puimeHTa TpeHus
CKOJIbKEHHUSI. Omnpenenenue KECTKOCTHU IPYKUHBI.
Onpenenenne paboOThl CWJIBI TPEHUST TPU PaBHOMEPHOM
OBUKEHUMM  Tela [0  TOPU3OHTAJIbHOW  TOBEPXHOCTH.
Omnpenenenue paboOThl CHIIBI YIPYTOCTH NPHU MOABEME Ipy3a C
UCIOJIb30BAHUEM HEMOIBI)KHOTO U TIOJBMXKHOTO OJIOKOB

8.28

duznuecke SBICHUS B nopupoac: IMpPUIMBbI W OTJIUBEI,
JABHKCHUC TIJIAHET ConneyHon CHUCTCMbI, PCAKTHUBHOC ABUXKXCHUC
JKUBBIX OpPTaHHU3MOB

8.29

Texuuyeckue YCTpOﬁCTBaI CIIMAOMECTP, HAATYUKHU II0JIOKCHUA,
PacCTOAHNA U YCKOPCHUS, paKEThI

MEXAHNWYECKUE KOJIEBAHIMA 1 BOJIHbI

9.1

9.2

9.3

Konebarenproe  aBrkenne. OCHOBHBIE — XapaKTEPUCTUKU
KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a

MareMaThueckuii ¥ IPYKUHHBIM MasaTHUKU. IIpeBpainenue
SHEPIruu Npu KoaeOaTeIbHOM JIBHKEHUH

3aryxatomue kojiebanus. Bernyxaennbie konebanus. Pezonanc
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94

Mexannueckue BodHBL. ~CBOMCTBA MEXAaHHYECKMX  BOJH.
[IpononbHBIE W MONEpEeYHbIE BOJIHBL. [[JTMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHW4YecKue BOJIHBI B TBEPAOM TeJe,
celicMUYeCKUE BOJTHBI

9.5
9.6

3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

NudpasByk u ynpTpa3Byk

9.7

[IpakTuyeckue paboOTHI:

Omnpenenenue 4acToThl U NepUoAa KojaeOaHui MaTeMaTHYECKOTo
MasiTHUKA.

Omnpenenenue 4YacTOThl U TMepuoja KoJeOaHWH MPYKUHHOTO
MasiTHUKa

Uccnenosanue 3aBHCHUMOCTH nepuoja Kosie0aHuit
MOJIBEILIEHHOT0 K HUTH Tpy3a OT JUIMHbI HUTH. MccienoBanue
3aBUCHUMOCTH Tepuojia KoieOaHUN NPYKHHHOTO MasTHHKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCUMOCTH TiepHOAa KojeOaHWi
rpy3a, MOJABEIIEHHOTO K HUTH, OT Macchl rpy3a U KECTKOCTH
npyxuHbl. I3Mepenne yckopeHus cBOOOAHOTO MaIeHUs

9.8

9.9

@u3nyeckue SABJICHUS B MPUPOJEC: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSCEHHE, CEHCMHUYECKHUE BOJIHBI, I[yHAMHU,
9X0

TexHuueckue ycTpoicTBa: 3X0J0T, UCIIOJIBb30BaHUE YIIbTPAa3BYKa
B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DONeKTpOMarHuTHOE  Mojie.  DJIEKTPOMarHUTHHIE  BOJIHBIL.
' CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJH
10.2 [Ixana 57€KTPOMarHUTHHIX BOJIH
103 DneKkTpoMarHuTHas pupoja ceera. Ckopocts cBeta. BomHoBBIE
' CBOICTBa cBeTa
10 [IpakTuyeckue paboTHI:
104 N3yueHne CBOWMCTB JJIEKTPOMAarHUTHBIX BOJH C IIOMOIIBIO
MOOWIBHOTO TenedoHa
105 dusnueckue SBIEHUS B Npupoje: OHOIOruyeckoe AeHCTBUE
' BUJIMMOT0, YIbTPa(HOIETOBOTO U PEHTI€HOBCKOTO M3IIy4eHHI
106 TexHuyeckue ycTpOHCTBa: MCHOJB30BAHUE AJIEKTPOMArHUTHBIX
' BOJIH /IJI1 COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JlyueBast monens cBera. MicTouHuku cBera
1 11.2 [IpsimonnHENHOE pacpoOCTpaHEHHUE CBETA
11.3 Ortpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa

114

[Ipenomiienne cBera. 3akoH mpenomieHus cBeTa. I[lomaHoe
BHYTpPEHHEE OTpakeHUE CBETa

86




12

11.5

JInnza. Xop j1ydeil B IMH3E

11.6 OnTuueckast cucrema goroanmnapara, MUKpOCKOIa U TEIeCKoIa
117 I'maz3  kak  onTudeckas  cucrema.  bim3opykocTs
' JAIbHO30PKOCTh
118 Paznoxenune Oenoro cBera B croekTp. Ombitel HpioToHA.
' CrnosxeHue cekTpajabHbIX 1IBETOB. Jlucnepcus ceera
[IpakTuueckue paboOTHI:
###Par###lIccienoBanue  3aBUCUMOCTH  yIJIa  OTpaKEHUS
CBETOBOTO JIy4a OT YIJIa [1aJICHHUs.
#HH#Par###113yueHne XapakTepUCTHK M300paKeHUs MpeaIMeTa B
IIJIOCKOM 3€pKalle.
H###Parf##llccneqoBanue  3aBUCMMOCTH  yIjla  IIPEJIOMIICHUS
CBETOBOTO Jiyya OT yria NaJeHUs Ha TpaHUulEe «BO3AYX —
11.9 CTEKJION.
###Par### lonydyeHne n300paskeHU ¢ TOMOIIbIO COOMparoIen
JIMH3BL.
###Par###Onpenenenre GOKYyCHOTO PaCCTOSIHUSI M ONTHYECKON
CWJIBI COOMPAFOIIEH JIMH3HI.
H###Par###ONBITHI 110 Pa3JI0KEHUIO OEI0Tr0 CBETa B CIIEKTP.
##H#Par###ONbITbl 10 BOCHPUATHIO LIBETA IPEIMETOB IPU HX
HaAOJIIOCHNH Yepe3 LIBETOBBIE (PUIIBTPHI
®dusnueckue siBIeHus B mnpupone: 3atMmeHus Connua u JIyHsl,
11.10 I[BeTa TeJ, ONTHYECKHE sIBJICHHUs B aTmochepe (mBer HeOa,
pedpakius, pagyra, MUpax)
1111 TexHuueckue ycTpoHCTBa: OYKH, MEpUCKOMN, QoToamnmnapar,
’ ONTHUYECKUE CBETOBO/bI
KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pezepdopna u miaHerapHas Mojenb atoma. Mojenb
' aroma bopa
120 Hcnyckanne ©  morjomeHue cBera aToMoM.  KBaHTHI.
' JInnenyaTele CIIEKTPBI
12.3 PanunoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3TydeHUs
124 Crpoenne atoMmHoro siapa. HykinoHHas Mozaens aTOMHOTO sipa.
' U30Tomsl
12.5 PannoaktuBHele npeBpanienus. Ilepron nomypacnana aToOMHBIX
' saep
12.6 SAnepHble peaknMH. 3aKOHBI COXPAHEHHs 3apsi0BOrO0 U
' MacCOBOTO YHCEN
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAaCChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. Mcrounuku sHeprun ConHia

" 3BE3]
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SnepHas sHepreruka. J[elicTBUE paJuOAKTUBHBIX U3JIy4YE€HUN Ha

12.9
AKUBBIC OPraHU3MBbI
[IpakTuyeckue pabOTHI:
HabnroneHne CrijioniHpIX M TMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBanne TpPEeKOB: M3MEPEHHE JHEPIMM  YaCTULIBIIO
TOPMO3HOMY ITyTH (110 (hoTOoTpadusiM).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SIBIICHUS B [IpUPOAE: €CTECTBEHHBIN
1211 panuoOaKTUBHBIA (OH, KOCMHYECKHE Jy4YH, pPaJHOAKTUBHOE
’ U3Iy4YCHUE TPUPOJHBIX MHUHEPAJIOB, JEHCTBHE PaTUOAKTUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa
12.12 TexHuueckue ycTpoilcTBa: CIEKTPOCKOIN, WHAMBUIYalbHBbIHI

JO3UMETp, KaMepa Bunbscona
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4yHOH KapTHHE MHUpPaA; CHOPMUPOBAHHOCTH
0a30BbIX MPEACTAaBICHUI O 3aKOHOMEPHOW CBS3M W IO3HABAaEMOCTH
ABIIGHUW  TPUPOIBI, O  POJIM  OBKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyronie ponu (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOMIONUHN (PU3NYECKUX 3HAHUNH M UX POJIA B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAAEC POCCUHCKHUX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOILIECCOB
OKpY’aroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHusA O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBWKEHMU KakK Crocode
CYIIECTBOBaHHS MAaTepUH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKON CYINIHOCTH SIBJICHUN NPHPOJIBI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3jinyaTh SIBICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JlaHHOe (PU3MYECKOE SBJICHUE; YMEHHUE pPaclO3HaBaTh
IPOSIBIICHUE H3YYEHHBIX (U3MYECKHX SBICHUA B OKpPY)KAIOLIEM MHUpE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenne OcHOBaMM NOHATHMHHOIO anmapara M CHMBOJWYECKOIO S3bIKA
GU3MKM ¥ HUCHOJB30BaHUE HUX JMJIs pelIeHUs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJd, (U3NYECKHUE SBICHUS M IPOLECCHI,
UCTONB3Ys PyHIaMEHTAIbHBIE U SMIUPUUYECKUE 3aKOHbI

YMeHHne OmnuChIBaTh HM3YyUYCHHBIE CBOMCTBA TeNl W (PU3MUECKHUE SIBICHHSI,
UCTIONB3Ys GU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMHM METOAOB Hay4YHOTO MO3HAHHS C Y4ETOM COOIIOICHUS
MpaBmJI 0€30MaCHOTO TpyAa: HabMoieHne PU3NIECKUX SIBIICHUM:

YMEHHE CaMOCTOSTEIBHO COOHMpATh DSKCIICPUMEHTAIBHYIO YCTAaHOBKY U3
JIAHHOTO Ha0opa 00OpyYAOBaHUS MO WHCTPYKIIUHU, ONMKMCHIBATH XOJ| OMBITA U
3aMUChIBaTh €T0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (i)I/I3I/I‘-IeCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs,  CaMOCTOSTENIhbHO  COOMpAaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HHCTPYKIIMH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI M aHAJM3UPOBATh MOJNYUYEHHBIC PE3YNIbTATHI C YUETOM 3a/laHHOM
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX SKCIICPUMCHTAJIbHBIX I/ICCHCJIOBaHI/Iﬁ;
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTATLHYIO YCTAaHOBKY WM IPOBOIUTH
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UCCJICIOBAHNE TI0 MHCTPYKIIMH, MPEACTABISATh MOJTYYCHHBIE 3aBHCHUMOCTHU
GU3MYECKUX BETWYMH B BHAE Ta0mui, u rpaduKOB, YUYUTHIBATH
MOTPEIIHOCTH, JISaTh BBIBOJIBI 10 PE3yIbTaTaM HCCIICIOBAHUS

[TonnMaHue XapakTEpHBIX CBOWCTB (PU3UUECKUX MOAEeH (MaTepHaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJCIN CTPOCHUS Ia30B, XKHJIKOCTEH U
TBEPABIX TeJ, IUIAHETapHasi MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOI'O
A1pa) U yMEHUE IPUMEHATh UX ISl 00bsACHEHUS (PU3NYECKHUX POLIECCOB

YMmenne o0bACHATh (PU3NYECKHE MPOLIECCH U CBOMCTBA TeJl, B TOM YHCIE U
B KOHTEKCTEC CHUTyalluld MPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIABJIISATH IPUYHUHHO-CJICICTBCHHLIC CBs3H1 n CTPOUTH
00BsICHEHUE C OMOpPOM Ha H3YYCHHBIE CBOWCTBA (DM3MYCCKHUX SBICHHIA,
(du3nvecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJICITN

Ymenue pemath pacyéTHble 3a1aun (Ha 0aze 2 — 3 ypaBHEHHI), UCTIONB3YS
3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (PU3UYECKHE BEIMYMHBI, B YACTHOCTH,
3alKChIBaTh KPAaTKOE YCIIOBUE 3a/layM, BBISBISTH HEAOCTAIOLIUE JaHHbIE,
BBIOMpATh 3aKOHBI W (OPMYNBI, HEOOXOAWMBIE sl €€ pelIeHus,
UCIOJIb30BaTh CIIPaBOYHBIC JaHHBIE, MPOBOAUTH PACUYETHl U OLIEHUBAThH
PEATMCTUYHOCTh HOJYYEHHOrO0 3HA4YEeHUs (PU3MUECKONW BEJIMYMHBI, YMEHUE
ONpeseNiATh Pa3MEPHOCTb (PU3MUECKOW BEIMUYHMHBI, IOJYYEHHOH IpH
pEeLIeHUHU 3a7jauu

YMeHne XxapakTepu30BaTh PHUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4uciie OBITOBBIX HPUOOPOB, M IMPOMBIIUICHHBIX TEXHOJIOIMYECKHX
HPOLIECCOB 0 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAaX (PU3MYECKUX
SBJICHUN U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH

10

11

YMeHue ucnosiab30BaTh 3HaAHUS O (U3NYECKUX SIBIICHUSX B IOBCEIHEBHOU
JKU3HU Jid oOecrieyeHus O€30MacHOCTH IMpU OOpalieHUH € OBITOBBIMU
npubopaMu M TEXHUYECKUMH YCTPONCTBAMHU, COXPAaHEHHsS 310pPOBbS U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJCHHUS B OKpYXKaoLIeH cpee;
NOHUMaHHEe HEOOXOJAMMOCTH TPUMEHEHUS JIOCTWXKEHUH GU3UKU U
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOIOIOIB30BAHUS

OnelIT moMCcKa, MpeoOpa3oBaHMs M NPEACTaBICHUA  HMHPOpPMAILUH
¢u3nyeckoro - cojepkKaHHWs C  MCIIOJb30BaHMEM  HMH(pOPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTWH; YMEHHME OLIEHUBAaTh JOCTOBEPHOCTH
NOJYy4eHHOM MHQoOpMamuMu Ha OCHOBE HMMEIOLMXCA 3HAaHUM WU
JIOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BaTh IPH BBINOJIHEHUU
yueOHBIX 3a/JlaHuil  HAy4YyHO-TIONMYJSPHYIO  JIUTEeparypy (hHU3MUECKOro
coJlep’KaHusl, CIIpaBOYHbIe MaTepuaibl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMH HaBbIKaMU MpPeoOpa3oBaHUs MHPOPMAIMK U3 OJHON 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE IMHUCHMEHHBIE U
yCTHBIE COOOIIEHUSI HAa OCHOBE MH(OPMAINH U3 HECKOJIBKUX UCTOYHUKOB
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanudeckoe aBrkenue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENLHOCTD
' JIBUKEHUS

PaBHOoMepHOe W HepaBHOMepHOe aBrkeHHe. Cpemnsis ckopocth. Dopmyna s
1.2 BBIYMCIICHMS CpEIHEH CKOpPOCTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKXCHUC. 3aBHCUMOCTh KOOPpAUHATLI TCJIa OT BpEMCHU
B CJIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXXCHUA:

L3 x(f)=x,+vt

I'paduku 3aBUCMMOCTM OT BpEeMEHM Uil TPOEKIUH CKOPOCTH, IPOEKIHUH
IIEpEMEIICHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM IPSIMOJIMHEWNHOM JIBUKECHUH

3aBUCHUMOCTh KOOpJAMHAThl Tejla OT BpPEMEHH B Clyyae pPaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:

Sl =v,, #i+a,*

(] [

DopMyIbl Ui MPOEKIUH EPEMELLEHNUs, TPOCKIUN CKOPOCTH U MIPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

EL2
1.4 -Sx(i‘]=v‘}x'?+ﬂx'3.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHHU JIA MPOCKIUN YCKOPCHHS, IMPOCKIUN CKOPOCTH,
MMpoeKIUU IICPEMCHICHUA, KOOPAUWHATHI IIPpU PABHOYCKOPECHHOM HpSIMOJII/IHeI\/’IHOM
JBHXXCHHUH

CBobonHoe mnanenue. dopmynbl, omMchBaOUIMe CBOOOJHOE TaJ€HHE Teia Mo
|5 | BepTHKam (IBUKEHHUE Tena BHU3 WM BBEPX OTHOCHTEIBHO IMOBEPXHOCTH 3EMIIH).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl IPOEKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpPJAUHATEI ITPpU CBO60)1HOM MMaaACHUU TCJIa 110 BEPpTUKAIIN

CKOpOCTh PaBHOMEPHOTO JBUKCHHS TeJla 110 OKPY>KHOCTH. HarpaBiieHre CKOpOCTH.
1.6 @opMmyna i BBIYMCIEHUS CKOPOCTH 4Ye€pe3 paguyc OKPYXKHOCTH M TEPHOL
oOpareHus:
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LenTpocTpemurenbHoe yckopeHue. HampaBineHne eHTpOCTPEMUTEIBHOTO YCKOPEHMUSL.
®opmyra 17151 BBIYUCICHUS] YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUs:
vl
T

Macca. IInotHocTs Bemectsa. Popmyra i BBIYUCICHUS IIOTHOCTH:

_m

1.7 V
1.8 | Cuna — BekropHas ¢pusuueckas BennunHa. CI0KeHUe CUIT
1.9  SBnenue unepuuu. Ilepsolii 3akoH HeroToHA
Bropoii 3akon HeroTona:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpPa CUIIbI, IEHCTBYIOIIEH Ha TEJO
Bzaumopencreue ten. Tperuit 3akoH HeroToHa:
1.11 F p _P-l—}E
TpeHne mokos M TpeHHE CKOJIbkeHUs. PopMmysa JUisl BBHIYUCICHHUS MOAYISl CHIIbI
TPEHMSI CKOJIbKECHHUS:
F_=u-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yIpyrou aedopmariu
(3akoH I'yka):
1.13 F=k-Al
1.14 = BcemupHOe TAroTeHHE. 3aKOH BCEMUPHOT'O TATOTEHUS:
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1.15

1.16

1.17

1.18

1.19

F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHre cBOOOIHOTO MaIeHusl.
dopmyiia s BBIYUCIECHUS CHIIBI TSKECTH BOIM3M oBepxHocTH 3emiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u

IepErpy3Ku
Hmnynbc Tena — BeKTopHas pu3nyeckasi BeIMYMHa.
p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynsca. MMiynbsce cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3AMKHYTOM CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE ABUXKEHUE

Mexannueckas pabota. @opmyia st BEIYUCICHHS paOOThI CHITHI:

A=Fsooso

Mexanudeckass MOIITHOCTb:

=24
I

Kunernueckas u noreHnuanbHas sHeprusa. @opmyia i BEIUUCIEHUS] KHHETUYECKOI
SHEPruu:

2
E M
2
Teopema o knHeTHUECKOU dHeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON
SHEPIUHU Tella, IOJIHATOrO
Haj 3eMIIEN:

E,= mgh

MexaHnyeckas SDHEpIrus:
E=E;+E 2
3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHWYECKON IHEPIUU B OTCYTCTBHE CHJI TpeHUs: E = const.
IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUIIBI TPEHHUS.

1.20

[IpocTbie MexaHU3MBI. «3010TOE MPABUIIO» MEXAHUKHU.
Poruar. Momenrt cuiel: M - FL
VYcioBue paBHOBECHS pbluara:
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M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O510KK. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
®opmyna 1 BBIYUCIICHMS JABJICHUS TBEPAOIO Tea:
F
pP= ch
JaBnenue raza. ATMocgepHoe AaBlICHHE.
FI/II[pOCTaTI/I‘IeCKOG AaBJICHUC BHYTPU KUIKOCTHU.
d)opMyJIa AJI BBIYHUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. @opmyia [uist ONpEAESICHUs BBITAJKUBAIOLIEH CUIIbI, AEUCTBYIOIIECH
Ha TeJo, MOTPYXEHHOE B KHUAKOCTh WU Ta3:

Fap =PEV

Ycnosue nnaBanus Tena. [1naBanue CYZAOB U BO3YyXOIlJIaBaAHUEC

1.24

1.25

Mexannueckue kosieOaHusa. AMIUIMTY/AQ, MEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEPUOJI KOJIeOaHUH:

v 1
T
Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKMA. [IpeBpamienue osHeprum  Ipu

KoJIe0aTeIbHOM JBHXXCHUH

1.26

3aryxaromue konebanus. BelnyxxneHHble konebanus. Pezonanc

1.27

1.28

Mexanuyieckue BOJIHBL [Ipo1osibHBIC U TTONIEPEYHbIE BOJIHBI. J[JIMHA BOJIHBI B CKOPOCTh
pacrpoCcTpaHeHHUs BOJIHBI:

h=v-T

3Byk. I'poMKocTh M BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3ByK U yIbTpa3ByK

1.29

IIpakxmuueckue pabomoi

W3mepenne cpeHe MIOTHOCTH BEIIECTBA; apXUMEOBON CHIIbL; KECTKOCTU MPYKUHBL;
K03 pULIMEHTa TPEHUS CKOJIbKEHUS; paOOThI CUIIbI TPEHUS, CHIIBI YIIPYTOCTH; CpEaHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IJIOCKOCTH; YCKOpeHHs Opycka mpu
JBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Mepuoja  KoJjeOaHuii
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHl U MEpHoia KojleOaHuil Mpy>KUHHOTO MasTHUKA;
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MOMEHTA CHIIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH IMPHU MOABEME
rpy3a ¢ TOMOIILIO HETIOABIKHOTO OJI0KA; pabOTHI CHIIBI YIIPYTOCTH NIPU TObEME TPY3a
C TIOMONIBIO MTOABIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOM YacTH Tea
U OT IUIOTHOCTH XHJKOCTH; HE3aBHCHMOCTH BBITAIKMBAIOUICH CHIIBI OT MacChl TeEla;
CUJIbI TPCHHUA CKOJIL)KCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUA WM OT pOJa IMOBCPXHOCTU,
CWJIBl YIPYrOCTH, BO3HUKAIOIICH B TMPYKWUHE, OT CTEHCHHW Ae()OpMAlUU TPYKUHBL,
YCKOpEHUsi OpyCKa OT yria HaKJIOHA HANPaBISIONICH; Mmeproja (4acTOThl) KOJeOaHMi
HUTAHOI'O MassTHUKA OT AJIMHBI HUTH, IICpHUOIa KoJIe0aHuit MNPY>XUHHOI'O MasATHUKA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAaHUEC HE3aBUCUMOCTH TMEpHOAA
KOJICOAHUH HUTSIHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka yciOBUSI paBHOBECHS
pblvara

Quszuueckue A61eHUs 6 npupode. MPUMEPbl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOW NPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBHKEHUE IUIaHET COJIHEYHON CHUCTEMBI, PEAKTHBHOE IBM)KCHHE JKUBBIX

1.30 OpPraHU3MOB, pblUaru B Telle YeJIOBEKa, BIMSHUE aTMOC(PEpPHOro JABJICHUS Ha JKUBOU
OpraHu3M, IIJJaBaHHWE pbIO, BOCIPHUITHE 3BYKOB JKHBOTHBIMM, 3€MIICTPSACEHHE,
ceificMu4eckue BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIAJOMETpP, JaTUUKH IIOJIOKEHHS, pACCTOSAHUS U
YCKOPEHHUs, AMHAMOMETD, MOIIUITHUKHI, PAKEThl, pbluar, MOJBUKHbIN U HENOBUKHBIN

1.31  On0KH, HaKJIOHHAs IUIOCKOCTh, IPOCTbIE MEXaHU3MBI B OBITY, COOOIIAIOLIUECS COCY/IbI,
YCTPOMCTBO BOZOIPOBOJIA, TMIPABIMUECKUI IIpecc, MaHOMETp, 6apoMeTp, BICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXO0JIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KHHETUYECKOH TEOpUM CTPOCHMS BEIECTBa.

2.1 = Mopenu  TBEpOOro, KUAKOTO U  Tra3o00pa3HOrO0  COCTOSHUM  BEIIECTBA.
Kpucramnmmuecknue n amop¢HbIe TEIa

5 JIBmxkeHnue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUKEHHS YacTUI[ C TeMIIEepaTypoil.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 = CmauuBaHME U KallWUIAPHBIE SIBJICHUS

2.4 = TemnoBoe paclIMpEHUE U CKATHE

2.5  TemioBoe paBHOBECHE

26 Buytpennsist sneprus. Pabota u teronepenada kak crocoObl M3MEHEHHs BHYTpEHHEH

' SHEPrUu

2.7 Bwuasl Temonepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIMS, U3TyUEeHUE
HarpeBanue u oxiaxaenue tei. KonmndecTBo TEIUIOTH. Y enbHas TeIUI0EMKOCTb:

* o=em(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOro OaaHca:

29 Ql +Qg 1 =0

2.10  Hcnapenue u KOHIeHcauus. MI3MeHeHHe BHYTpeHHEN 3HEPruM B MpOIecce UCIapeHus
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U KoHJeHcaruu. Kunenue xuakocTu. Y ienbHas TeruioTa napoodpasoBanus: L = Q/m

2.11  BrnaxHocTb BO31yXa
[InaBnenue m xpucrammszanus. M3MeHeHHe BHYTPEHHEH SHEPrUM NP IUIABICHUU U
KPUCTAJIIM3aluu. Y IebHAs TEIUI0Ta TUIABICHUS:
2.12 0
- m
’ 13 BHyTpeHHss dHeprus cropaHus TOIUIMBA. Y IebHAsl TEILUIOTA CTOPAHUs TOILIMBA: g =
' O/m
2.14  Ilpunnumnel paboTs! TeroBsix Asuratenei. KI1JI remmoBoro aurarens
Ilpakxmuueckue pabomul
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOrO ILWIMHIAPA; KOJIUYeCTBa
TEIUIOTHI, TOJIYYEHHOTO BOJON KOMHATHOW TeMIIepaTrypbl (UKCHPOBAHHOW MAacChl, B
515 | XOTOPYio omymleH HarpeThli IWIMHAP; KOJIWYECTBA TEIUIOTHI, OTJAHHOI'O HArpeThIM
’ LWIMHIPOM, TI0CJIE€ OIyCKaHMs €ro B BOAY KOMHATHOW TEMIEPaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/yXa; YACIBbHOM TEILIOTHI IUIABIEHUS JbJa. MccnenoBanne n3MeHeHus
TEeMIepaTypbl BOJAbl IpPHU Pa3IUYHBIX YCIOBMSX; SIBIEHUS TEIUIOOOMEHa IIpH
CMEIIHMBAHUU XOJIOJHOM U ropsiuel BOBI; IpoLecca UCIIapEHUs
Qusuueckue a61eHUs 8 npupode. TOBEPXHOCTHOE HATSHKEHNUE U KaWJUISPHbIE SBJICHUS
2.16 B mpupone, KpucTamibl B mnpupone, usinydeHue ConHua, 3amMep3aHUe BOJOEMOB,
MoOpckue Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, HHesl, CHera
Texnuyeckue ycmpoticmea: KanWUISApbl, NPUMEPHl HCIOJIb30BAaHUS KPHUCTAJUIOB,
2.17  KUAKOCTHBII TEPMOMETp, AATYUK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOIICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTATEIh BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 = Dnexrpuzauusd ten. /[Ba BUAA NEKTPUUYECKUX 3apsI0B
3.2 = BsaumopelicTBue 3apsKeHHBIX Tel. 3akoH KyrnoHa
3.3 | 3akoH cOXpaHEHUs DJIEKTPUYECKOro 3apsaaa
34 Onektpuueckoe  mone.  Hampsok€HHOCTh — snmekTpuueckoro  mosid.  [IpunHnmn
' CYTNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn snexktpuyeckux  3apspoB. [IelCTBHE  DJIEKTpUYECKOrOo MO  HA
' JJIEKTpUYECKHUE 3apsiabl. [[pOBOTHUKN U AUDIEKTPUKHU
[TocTostHubIl 2nekTpuueckuii Tok. JleWcTBust anekTpudeckoro Toka. Cuia ToOKa.
3.6 = Hampsxenue.
I=q/t,U=A/\
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S
3.8 = 3akon Oma s ydyacTka anekrpuueckoit uenu: I = U/R
3.9 [TocnenoBarenbHOE COETMHEHNE MMPOBOIHUKOB:
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1, =1, U=U,+U,. R=R,+R,
Hapannenbﬂoe COCIUHCHHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

ngug;fzflﬂz;fa:%.

F-

CMenaHHbIe COCAUHCHU IMTPOBOAHUKOB

3.10  Paborta u MOITHOCTH 3JeKTpUyecKkoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0-1 2 Rt
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHUKA ¢ TOKOM. JIMHUM MarHUTHOM
’ UHIYKIHN
3.13  MarauTHoe 1nose MOCTOSSHHOTO MaruuTa. BzanmoeicTBre nocTOTHHBIX MarHUTOB
3.14 | JleiicTBMEe MarHUTHOI'O IOJISl HA IPOBOJIHUK C TOKOM
3.15  Onpitel @apanes. SBiaeHue 3ekTpoMariuTHON HHAYKIMH. [IpaBuno Jlenna
Ipakxmuueckue pabomul
W3mepenue 31eKTpUUECKOro CONPOTUBIEHUS! PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIIO4Ka), OT HAMPsDKEHUS Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU COIIPOTUBIICHUS OT
' JUIMHBl ~ MIPOBOJIHMKA, IUIOIIAJM €ro IOMNEepEeYHOr0 CEYEHUs U  YIEIbHOrO
COIPOTUBIICHUS.
[IpoBepka mpaBuna [Uisl SJIEKTPUYECKOTO HANpPSDKEHUS NPU  MOCIEI0BaTEIbHOM
COCIMHEHUW [POBOJHUKOB; TMpaBujia Ui CHJIBl 3JEKTPUYECKOr0 TOKa IIpU
napajuIeJIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue s6leHUs 6 npupode. DJICKTpUUYECKHWE sBJIEHHS B aTMmocdepe,
3.17 | BNEeKTpUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE MOJie 3eMIH, Apeii( MOIICOB, POb
MarHUTHOTO TOJIS JIJIS1 )KU3HU Ha 3eMJie, OJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK
318 ANEKTPUYECKON  DHEPTuH, DIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTelbHBIC
' AMEKTPONpUOOpHl  (MIPUMEPHI), DIEKTPUUYECKHE MPEAOXPAHUTENN, JIIEKTPOMATHUT,
AIIEKTPOJIBUraTEIb MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKa
3.19  DnexrpomaruuTHbie BOJHBL [llKkana 3meKTpOMarHUTHBIX BOJIH
3.20  JlyueBas Mozenb cBeTa. [IpsmMonuHelHOE pacIpOCTpaHEHUE CBETA
3.21  3axoH otpaxeHus csera. [Inockoe 3epkano
3.22  IlpenomiieHne cBeTa. 3aKOH MPEIOMIICHUS CBETA
3.23  ucnepcus cBeTa
394 JIunza. Xop nyueit B nH3e. POKYCHOE paccTosHUE JUH3bL. ONTHYECKas CUJla JTUH3bI:
' D=1/F
3.25 TI'na3 kak ontuyeckas cucrema. OnTudeckue npudopbl
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Ilpakxmuueckue pabomul

###Par###3MepeHne onTUYEeCKOM CHIIBI cOOMparomeit TUH3bI; (POKYCHOTO PACCTOSTHHS
coOuparomiel JTUH3bI (110 CBOMCTBY paBEHCTBA pa3MepOB IMpeIMeTa U U300paxKeHHs,
KOr'Jla IpeIMEeT pacloJio’KeH B ABOMHOM (oKyce), oKa3aTels IpeJoMICHHS CTEKIIa.

3.26 ###Par###lccnenoBanue  cBOWMCTBA HM300pa)KEHUs, IOJIYYEHHOTO C  ITOMOIIBIO
coOuparomiel JIMH3bI; W3MEHEHHS (DOKYCHOTO PACCTOSIHHS ABYX CJIOXKEHHBIX JIUH3;
3aBUCHMOCTH yTrjia MpPEeJIOMJICHHS CBETOBOTO Jyda OT yrjla NaJeHUs Ha TpaHUIe
«BO3JyX — CTEKJIO»

397 Qusuueckue senenuss 8 npupooe: 3atMenust Connua u JlyHbl, 1BeTa Ten, ONTUYECKUE

) sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiiys, paayra, MUPax)
3.28 | Texnuueckue ycmpoucmea: 09KH, MEPUCKOT, (hOTOANapaT, ONTUISCKUE CBETOBOIBI
4 KBAHTOBBIE SABJIEHUA

4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, raMMma-usnyuenus. Peakuuu anbda-u 6era-pacmnana

4.2 Omnsitel Pezepdopna mo paccesnuto anbda-gactum. [Lnanerapuas Mmonens atoma

4.3 CoctaB aroMHOro sifjpa. M3orornsl

4.4 | Ilepuox monypacrnaja aTOMHBIX SIZIEP

4.5  SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsAI0BOIO U MAaCCOBOTO YHCET
Qusuueckue A61eHUA 8 Npupode. €CTECTBEHHBIM paTuOaKTUBHBIA (DOH, KOCMHUYECKHE

4.6 = nyud, paAMOAKTUBHOE HU3IIYYCHHE MPUPOIHBIX MUHEPAJIOB, JEHCTBUE PATMOAKTUBHBIX
W3JIy4YE€HHUI HA OpraHu3M YeJI0BEKa

47 Texnuuyeckue ycmpoticmea: CHEKTPOCKOI, WHAMBUAYAJIbHBIM 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHCPreTuKa
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duznka: HHXKEHEpHI OynyIero: 8-i Kiacc: yriyOJeHHbIH YPOBEHb: YUCOHUK:
B 2-X yacTsx; 1-e uznanue, 8 kinacc/ benara B.B., Boponiosa H.1.,
JlomauenkoB M.A. u ap.; mox penakuueit [laneGpatiena FO.A. AkiinonepHoe
obmectBo «M3narensctBo «IIpocBeiienne

» dusuka: uHXKEeHephl Oyymiero: 9-i kiacc: yriayOJieHHBIM YPOBEHbD:
y4eOHUK: B 2-X yacTsax; 1-e uznanue, 9 kiacc/ benara B.B., Boponmosa H.I.,
JlomauenkoB U.A. u np.; nox penakuueit [Tanedpatiesa FO.A. Akiinonepnoe

O6IH€CTBO «M3parenbcTBO ((HpOCBGHIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET
Poccuiickas anekTponnas mkona: https://resh.edu.ru

https://lesson.edu.ru/
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