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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€tom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIUXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHWUN, W Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamme 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTHMKE PAa3BUTHS IMPEIMETHOTO COJEpKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIM YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJbKY (PU3UYECKHe 3aKOHBI JieKAT B OCHOBE MIPOILIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u (GU3NYECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUPA,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUA, TO €CTh CII0C00a MOTyYeHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune ¢u3zuku Ha yYrIyOJIEHHOM YpOBHE TIpENrosaraeT yYBEpEHHOE
BJIJICHHE CHEAYIOIUMH KOMIETEHTHOCTSIMH, XapaKTePU3yIOIINMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAay4YHO OOBSCHSITH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HMCIOJb30BaTh HAy4YHBIE JOKA3aTeIhCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaau3yroNux



OCHOBHBIE  00111€00pa30BaTENbHbIE NPOTPAMMBI, YTBEPKIAEHHOW peIIeHHEM
Komnernn Munucrepcersa npocemienust Poccuiickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3nKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJICHMsI OOYYAIOIIMXCS K HAyYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKME HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHUUW TPUMEHATH (U3HUECKUE 3HAHUSA U HAyYHbIC
JI0Ka3aTeNbCTBA I OOBSICHEHUS! OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PUUMKK AJIL Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuen
npodeCCUOHAIBHOW  JAESTEILHOCTH, CBS3aHHOM C (PU3MKOHM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUI0 (U3UKH Ha
yIIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduiae oOyueHus Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHusl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01rero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINUX 3a]1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUS W UCHOJB30BaHUS (U3MUECKUX MOJENel, BKIIOYas TBOPYECKUE U
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHI: HaOMIONaTh SBICHUS W H3MEPSThH
busznyecKkrne BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHocOoObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH ONBITHI, SKCIIEPUMEHTAIbHbIE
UCCJIETOBaHMsI, aHATM3UPOBATh MOJyYEHHbIE JAHHBIE U JIEJIaTh BBIBOIbI;

OCBOCHHME MNPUEMOB paboThl ¢ uHGpoOpMaleil (U3HNYECKOro CoAep KaHMUs,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUH;

3HaKOMCTBO CO cpepaMu Mpo(ecCHOHANBHOMN AESITENbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYeCcKO HAYKH.



Ha wsyuenue ¢usuku (yrnyOn€HHBIM YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero o6pazoBanus orBonutcs 340 gacoB: B 7 kiacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusuka — Hayka 0 npupoje. SBieHus NpUpOIbl (SJIEMEHTHI COAEPIKAHUA,
BKJIFOUAIOLIUE MEXIpEeAMETHbIE CBs3H). Pu3nueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuUuuHbl. PasmepHocTb. EnuHuIbl (Gu3NYecKux BETUYHH.
W3mepenne Qusnveckux BeauuuMH. OTanoHbl. Dusmdeckue mpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
7a0opaTopHbIM O00OpyIOoBaHUEM. MexayHapoaHass cuctema enuHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHUIbI CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EcrecTBeHHO-HAyUHBI METOJ] TO3HAHMS: HAOIIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHndeckue, TEIUIOBBIE, JJEKTPUYECKHUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS.

®dusnueckre NpuOOpPHl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenne UEHbI IeJIEeHUs IKaJIbl U3MEPUTEILHOTO TpUdopa.

N3mepenue pacCTOsTHUMN.

N3mepenue momaan u o0béMa. MeTo 1 majeTku.

N3mepenne BpeMeHHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psAaoB.

IIpoBeneHne wHccienoBaHUs IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IIOJIETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM O0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrkeHne wactuil BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTULl C
temriepatypoil. bpoyHoBckoe aBmxkenue. [uddys3us. BzaumopeiictBue yactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbhIX COCTOSHHUSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Ha6monenne nuddysun.

Hab6nronenue sBieHmid, 00BSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Onenka 1uaMeTpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHuEeM QoTorpaduii).

OnbIThl IO HAOJIOJIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. lIlyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MajJeHHE KaK MpUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Tten. CkopocTb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér nmytu u BpeMeHU JBHKEHUS.

['paduku 3aBuCMMOCTE BETUYMH, OMMUCHIBAOMIMX JBMXeHUe. OOiue
NOHATUST 00 OTHOCHUTENBHOCTH JBWXKeHUs. CIOXKEHUE CKOpPOCTEeH JUIsl Tell,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne nHepuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JBHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. [lnotHOocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemectBa. CMecH M CIUIAaBBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUA U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUST U TPEHUE IOKOs, BSI3KOE TpPEHHWE. TpeHue B NpUpoAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTU MPY B3aUMOICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICCTBUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHue CKOPOCTH PABHOMEPHOIO JABUXKEHHUS (IIapvKa B KUJIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OneITBI, JEMOHCTPHUPYIONIHNE 3aBUCHMOCTH pacTsDKeHHS (nedopmariin)
MPY>KUHBI OT MPUIIO0KEHHOW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBnenus. CnocoObl yMEHbBIIEHUS U YBEJIMUYEHUS JABJICHUS.
JaBrnenne rasza. 3aBUCMMOCTb JaBJICHHMsS ra3a OT O00bEMa U TEMIIEPATYPHI.
[lepenaya naBiieHHUs] TBEPABIMU TEJIAMU, KUIAKOCTSIMU U TrazaMu. 3akoH [lackais.
[THeBMaTHYECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  I[JIYOMHBI  MOTPY>KEHHS.
I'mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAymHONH o0onouku 3emid. OnbiT Toppuuemiu. M3mepeHue atmochepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOpPHI.
[Tpubops! 17151 U3MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cwiia. 3akoH Apxumena. Y CJI0BUE BOSHUKHOBEHHUS BBITAIKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTbH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne neCTBUS aTMOC(HEPHOTO JABICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

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

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIbL, JEHCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

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

KoHcTpynpoBaHnue apeoMeTpa Wil KOHCTPYHUPOBAHUE JIOJKU U ONPEIEIICHHE
€€ rpy30I0AbEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTb. DHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXxaHu3M. MoMmeHT cuibl. PaBHoBecue peruara. [Ipasumo
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara kK OJIOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

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

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.

N3yuyenue npaBuia peluara Jjis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MOABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znea 6. TensioBble siBJeHHS.

OCHOBHBIEC TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, NMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. I'paden — HOBbIM MaTepuan sl HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHHUsI HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE MOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HaTsSHKEHHE, CMAaUMBAaHUE, KalWLIIPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ra3a OT
00BEMa, TeMIepaTypsl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMJKEHHMSI 4acTUll. TemneparypHsble IIKaJIbI.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHs BHYTPEHHEH OSHEPIHUu:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPENAYHN:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ydeHUE. Buapl Terionepenayu B MpUposie U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TeraooOMeH U
TEIJI0BoE paBHOBecHe. 3akoH HploToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IE€JIbHAS TEIJIOTA
miasieHus. [lapooOpa3oBanue n konnaeHncauus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPATypbl  KUIIEHUS  OT
atMoc(epHoro nasieHusi. HacplllleHHBI M HEHachIIIEHHBIH map. BiakHOCTbH
BO3/yXa.

OHEprust TOIUIMBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarers.
TerioBple ABUTATEIM M 3alATA OKPYXKAIOWIEH cpenpl. TemnoBble IOTEPU B
TEILIOCETSX.

3aKOH COXpAaHEHMUS W NPEBPALICHUS DHEPIMU B MEXAHWYECKUX WU TEIJIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHHUS M
KaMWUISIPHBIX SIBIICHUU.

Habiro1eHue TenaoBoro paciupeHust Ted.

M3MmeHeHne naaBiieHUs ra3a MpU HM3MEHEHHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKICHUU.

[IpaBuita U3MepeHUs TEMITEPATYPBI.

Bunbl Teronepenaym.

OxJak/ieHue Tpy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEIUTOEMKOCTEN PA3JIUYHBIX BEIIECTB.



Habnronenue kuneHusl.

HaOnronenune nocTostHCTBA TeMIEpaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

N3mepeHnue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBL.

OneIThl MO HAOJIOEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJLIOHE HITPUILA.

HccnenoBanne 3aBUCHMOCTH JIaBJIEHWS BO3AyXa OT e€ro oObéMa u
TEeMIEPaTypPHI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTU B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

WccnenoBanue sBIEHUS TEIJIOOOMEHAa TMpPU CMEIIMBAHUM XOJOJHOM U
ropstue BOJBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MTOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIHJIUHAPOM.

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

Onpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIIApEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJIA.

Pazgen 7. JinekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH Kyrona.

Onekrpudeckoe mnoJie. Hanpsoxk€HHOCTH siekTpudeckoro nosis. IIpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA U MOJYIPOBOJAHUKUA. 3aKOH
COXPaHEHHUS AJIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HANpsKEHUE. AMIIEPMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IEJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocienoBaTtenbHoe u
napajuiebHOE CoeIMHeHHE NpoBOAHMKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma s monuoit nenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
nerneii. Heaunennsie 3j1eMEHTEI.

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

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBHUE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
OpoBOJHUK ¢ TokoM. Cuyma Ammepa M omnpefelneHue €€ HalpaBIeHUs.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM nHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl ITOJTyYEHHS ANEKTPUYECKOU DHEPTUH.
ONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX SHEPIHH. DKOJOTHYECKHE
po6JIeMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jemoncmpayuu.

DNeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKUX 3apsiIOB U B3AMMOJICUCTBUE 3aPSIKEHHBIX TEIN.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHJIOBBIX JIMHUM DJIEKTPUYECKOIO IO C IMOMOUIBIO
OyMaKHBIX CYJITAHOB.

[IpOoBOJHUKH U TUDIICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne CUilbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUIeCKOT0 HAIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH PA3AEIEHUS IT0JI0COB MAarHUTA.

MopnenupoBaH1E€ MarHUTHBIX MOJIEM MOCTOSSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHOEe 1osie Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJII HA TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTaTENlb MOCTOSHHOTO TOKA.

OmneiTel @apajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

OnbITel 10 HAOMIOACHHUIO DJCKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIbI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsHDKEHUS. Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnBITBL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh SJIEKTPHUUYECKOTO COMPOTHBICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHU U MaTepHaa.

OmnpeneneHue yeapHOTO CONMPOTUBIEHUS IPOBOJHUKA.

[IpoBepka mpaBua CJIOKEHHUS HANPSDKEHUM TpPU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApauICIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue /1C 1 BHyTPEHHETO CONPOTUBJICHNUS] UCTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0HA OMa JJ1s TOJTHOM 1ENu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIbI
HaKaJMBaHUS VI NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieJeHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIKE.

N3ydeHnne nercTBUSI MAarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.

OneIThl 1O  HUCCIEIOBAHHUIO SIBJICHUS JJIEKTPOMArHUTHONM  HMHAYKIUU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIHN, rpaduueckuit, ananmutudeckuif. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHIKEHHS.

BekTopHbI€ BEIMUMHBI, ONEpALMK C BEKTOPAMH, IPOEKIIUHA BEKTOpa. Pannyc-
BEKTOpP MATEpUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBMKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBH)KEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJUHEMHOE JBHXKEHUE. Y CKOPECHHE
cB0OOIHOTO MageHus. OnbIThl [anues.

['paduueckas mHTEpHIpETallvsd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MyTH U
MEPEMENICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrKeHue Tena, OpOIEHHOT0 MOl YTIAOM K TOPU30HTY.

JIBMKEHHE MO OKPYKHOCTHU. JIMHEWHAst CKOPOCTh, YIIIOBasi CKOPOCTh, IEPUOL
¥ 4acToTa OOpallieHus Npyu paBHOMEPHOM JBUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOMIAs Cra.

[lepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbXEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduiumeHt tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnm m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATEIIBHBIE
anmapatbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BIMyKEHHE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BUYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TiaHer BOkpyr Comuuna). Ilepmas
KOCMHMYECKaAsi CKOPOCThb. HEBECOMOCTB M EPETPY3KH.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIIEHHOM OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tenma. W3meHenune wumnynbca. KMmmoynse cusbl.  Yopyroe u
HEYIIPYroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHUS W COXPAHECHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO HaJl
MMOBEPXHOCTHIO 3eMIM. [oTeHIManbpHas SHeprusl CxKaTOM NpyKuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Hemoncmpauyuu.

Habnronenne MexaHM4ecKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HBbIX Tl
OTCYETA.

CpaBHeHUE MyTed W TPAcKTOPUW JBWXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO IBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABMKEHHUSI.

HabGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3MKU.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJATBEPKICHUE MPUHIIMIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTB YCKOPEHHS TeJla OT €ro MacChl U ACHCTBYIOLIEH HA HETO CUIIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TET.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Ipy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITyJIbca MPU a0COJIIOTHO HEYPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne NMITYyJIbCa IPHA YIIPYTOM B3aWUMOJICHCTBUU.

HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTUH NpU CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Mpu ABUKEHHUH Tella MOJ ACHCTBUEM IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa Jisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIrO
JIBYDKCHUS IApUKA WIN TEJICKKH.

OnpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpH PaBHOYCKOPEHHOM JBH)KEHHUU TIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI)KCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOM
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJl, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue IBUKEHMS TeJla, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHU epopMaIiy MPY>KUHBI.

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

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

Paznen 9. Mexanudeckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennbie konedanus. Pesonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKMU. [IpeBpamienue sHeprum npu
K0JIe0aTeTbHOM JBUKCHUH.

Mexannueckue BoJIHBL. [IpoponbHble W momepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpQepeHus u qudpakius. J[JimHa BOJTHB U CKOPOCTD €€
pacripocTpaHeHus. MexaHuuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u yinbTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jemoncmpayuu.

HaOmronenne konebGaHuii Ted MOA JACHCTBUEM CHJIBI TSXKECTHU M CHUJIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJICOAaHUHM M pe30HaHCA.

PacnipocTpaneHnue npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETIN).

HaGmronenue nntepdepeHun u 1uppakiiuv BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasTHHUKA.

OnpeneneHue 4acTOTh U MEPUOAA KOJIeOaHUN NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOAaHUHN MPYKUHHOTO MAsSTHHKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEepHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUHN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepeHue yckopeHusi CBOOOIHOTO MaACHUS.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHole  BoiHbL.  CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »J€KTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM cBsI3U. Pammonokanus. Kocmuueckas
CBSI3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
cBeTa: MHTephepeHLns U AUPPaKIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[IpoBeneHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINU U TUDPAKIIUK CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TeOMETpUYecKas onTuka. VCTOYHHMKHM CBeTa.
[IpsmonuHeliHOe pacnpocTpaHeHue cBera. 3JarmeHus Connuma u o JlyHBIL
Otpaxxenune cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cpeta. lloctpoeHue
n300pakeHui, COPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue cBera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xom nydern B nuH3e. Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMa.
bim3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTtona. Crokenue
CHEKTpalbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIMH3.

[Tpuniun gevictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Mopenb riasa.



Pa3noxenue 6e1oro cBera B CIEKTP.

[Tomyuenue 6enoro cBeTa mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaXEHUsT CBETOBOIO Jydya OT YIJIa
MaJICHUS.

W3yyeHue CBOMCTB N300paKEHUS B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MPEJIOMIIEHUS OT yTila MaJeHus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxeHuit ¢ TOMOILILI0 COOMPAIOIICH JTMH3BI.

Omnpenenenue (QOKYCHOrO PacCTOSHUA M ONTHUYECKOM CHIIBI COOMparomiei
JIMH3BL.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOACHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna u mianerapHas Mozenb atoma. Moaens aroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTE. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. HW3ortonsl. PaanoakTuBHBIE
npeBpanieHus. llepuon monypacnaga atoMHbIX saep. JlendcTBue pagnoaKkTUBHBIX
W3JIyYEHUN HA )KUBBIC OPraHU3MbI. 3aluTa OT paJlMOAKTUBHOTO U3TyUYCHUSI.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX sAnaep. CBs3bp Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spaep. Mcrounuku sHeprum ConHnoa u 3BE30. flaepHas SHepreTuka.
DKOJIOTHYECKHE MPOOJIEMbl AEPHON SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopoa.

HabGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyUEHUH.

Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

HaOmronenue CrulomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHH YACTUIIBI [0 TOPMO3HOMY MYTH
(o dboTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIs1 CUCTEMAaTU3alun
u  0000mEeHWS TPEIMETHOTO  COACPKAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3uku yriayOiaEHHOTO ypOBHS, a
TaKKe ISl IOJIFOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY dK3aMeHY 10 (hU3UKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEATU3YIOTCS M TOJIy4aroT
JanbHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEeIMETHBIX M METaNpeJIMETHBIX pe3yJbTaToB 00yueHus, (OpMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSCHEHUE U ONKUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICIOBAHUS, aHAIIU3 JAHHBIX U
MOJIy4€HHUE BHIBOJIOB).

[IpenmoutuTenbHOl  QOpMON  OCBOCHHST MOIYJNA SIBISETCS TMPAKTUKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

penieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pa3fellaM M TeMaM Kypca
(U3HMKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbBIX Pa3JIeJioB;

BBITIOJTHEHUE JTAOOPATOPHBIX padOT U OMBITOB (BKJIOYass PaOOTHI U OMBITHI U3
NepeyHe K pasjenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IJIAaHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O €CTEeCTBEHHO-HAYYHOH TIpaMOTHOCTH), B TOM YHCIIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIOBBIMU WU UHAUBUAYAILHBIMU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>kKaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMATHOCTUYECKON padOThl 3a Kypc (PU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAIOLIEH 3alaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIIOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3ukKe, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKHUX YUEHBIX-(U3HKOB;

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

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

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPHUHIHUIOB B JEATCIBHOCTH
Y4EHOT0;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu Hayuno20 NO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHPA, OCHOBBI Pa3BUTUS TEXHOJOTUHM, BAXKHEHILIEHW COCTAaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAlUMsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa U IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAHME IIEHHOCTH 0Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TIpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHHM MPAKTUYECKUX 3ajay (B pamMKax CEMbH,
oOpa30oBaTenLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTHUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUM;

MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCrid, CBSI3aHHBIX ¢ (DU3UKOM;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHEHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
0o0JaCTH  OKpy’XKaromieil cpefpl, IUIAHUPOBAHUA TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

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

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOI HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBJICHUSIX;

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

IUIAHUPOBAHUE CBOETO PAa3BUTHA B TNPUOOPETEHHH HOBBIX (HU3MUYECKUX
3HAHUU;

CTPEMJICHHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYKAIOLIyI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe OCBOECHHS TporpaMmbl 10 (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBHS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BIEHUI), KIIaCCU(PUIUPOBATH HX;



BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH W3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, J€NaTh BBIBOJLI C HCIOIb30BAHUEM JACHYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOIIPOCHI KAK MCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3YeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBIICHUS;

OILICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUSHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATH BOZMOXKHOE JalIbHENIee pa3BUTHE (HU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METONbI, MHCTPYMEHTHI M 3aIllPOChl MPU IMOUCKE U
oTOope UH(pOPMAIIUU UK JAHHBIX C yUYETOM MPEIJIOKEHHON y4eOHON (hHU3UIeCKOi
3a/1a4u;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATH W UHTEPIPETUPOBATH HH(OPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITETLHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mOpeacTaBiICHUS
uHpopMaIlMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4d HECJIOXKHBIMHU CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJeHHs YydyeOHOro maTepuana, pe3yJbTaToB J1a0opaTOPHBIX
paboT W MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEH, HAIECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYACTHUKOB AUAIIOra,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHUI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATh PE3YJIbTAThl BBHIMOJIHEHHOTO (DU3UYECKOTO OIBITa
(3KCnIEpUMEHTa, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U MCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboTHI ITPU PELICHUN KOHKPETHON (PU3NYECKOM TPOOIEMBIL;

IPUHUMATD LEIH COBMECTHOW JESATENIbHOCTH, OPraHU30BbIBATh JEHCTBUS IO
€€ MOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH;

BBINOJHATh CBOIO YacTh pabOThl, JOCTUras KadyeCTBEHHOI'O pe3ysbTara IIo
CBOEMY HAIIPAaBJIICHUIO M KOOPAMHUPYS CBOMU JIEHUCTBUSA C JPYTMMH 4YJICHAMU
KOMaH/1bl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJAJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYTHPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE AelCTBUS
Camoopranusanus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHust GU3NYeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM pEIIeHUS (PU3NYECKON 3aavd WM
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYaIluH M TIpe/jIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTH)KEHHS)  PE3YJIbTaTOB
NeSTeIbHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJIE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBaHUS WIIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTEILCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IeJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro 4esoBeKa B XOJE€ CHopa WIM IUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MIPU3HABaTh CBOE MIPABO HA OIMMOKY MpPH PEIICHUH (PU3NICCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4eHus ¢ 7 kaacce IpeIMETHbIE PE3yJIbTaThl HAa YIIIyOJI€HHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIOJIb30BaTh MOHATUSA: (PU3NUECKUE U XUMHUUYECKUE SIBIICHUS, HAOIIOICHHE,
OKCMEPUMEHT, MOJENb, THUNOTE3a, €AUHULBI (U3HUUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSHHS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOWIAsi cuj, aeopmanusa (ympyras, IUIacTUYEcKas),
HEBECOMOCTb, COOOIAIOIINECS COCY/IbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBWKEHUE, WHEPLUs,
B3aMMO/JICHCTBHUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIABJICHUE; TJIaBaHUE TeJI, IPEBPAILICHHS] MEXaHUYECKOW SHEPIUN) IO OMUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIMIMX JaHHOE
(duznyecKoe sBIICHUE;

pacno3HaBaThb  MPOSIBIEHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpYXaroleM Mupe (B TOM uucie (U3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI
JNBW>KCHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEKUBOW IIPUPOJE, ACHUCTBHE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHu3M, IUIaBaHHE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM MEPEBOJUTH MPAKTHUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUM;

ONKCHIBATh W3YyYEHHBIE CBOMCTBA TeJl U (PU3UUECKUE SIBICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBAa, BpeMs, IYTh,
CpPEIHsAsI CKOpPOCTb, CHJIA YNPYTOCTH, CWJIa TSDKECTH, BEC Tella, CWJIa TPEHUS,
JaBJeHUE TBEPIOTO Teja, JaBJICHHE CTOJI0a MKHUAKOCTH, BBHITAIKUBAIOLIAs CUJIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M OTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3NYECKUX BEIWYUH, HAXOIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JTAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTUMU BETUYMHAMHU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
WCIIOJIb3Ys TIPaBWJIA CIOXKEHUsSI CUi (BJOJb OJHOM TpsiMoii), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU 3STOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTH MPOCTbIEe (DU3MUECKHE MOJENU PEalbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJENATh INPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



O00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINYECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3NYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCH U CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJIE TPeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (U3NYECKUX BEIUYUH, IPU STOM BBIOMPATH aJ€KBATHYIO
($uU3NYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIE€HUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacyéTHble 3aAauu (B 2—3 NIEHCTBUS) MO U3y4aeMbIM TeEMaM Kypca
¢busuky, BeIOMpas aJeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HOpMYyIl, CBA3BIBAIOIINX (PU3NYECKUE BEIMYMHBI, 3alUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHUE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
NaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyd, HCIIOJIb30BATh
CTIPaBOYHBIE JAaHHBIC, MPOBOJUTH MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYECHHOTO 3HAYCHHUs (PU3MUECKONW BETHMYHUHBI H
OTIPEAETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIUTh MpPU OMOUIH
buznyecKkux METOAOB, W TpejIaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SBICHUN WM (PU3NUECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeIN, Nepenadya JaBICHHS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (OPMYJIHPOBATh MPEANOI0KEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

OPOBOAUTH TpPsSMble M KOCBEHHBIE W3MEpEHUs (PU3MYECKUX BEITUYHH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Ciila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIash Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAI(PPUIMEHT TOJIE3HOTrO0  JIEWCTBUS  NPOCTHIX  MEXAaHU3MOB) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX M LHU(PPOBBIX MNPUOOPOB, OOOCHOBBIBATH BHIOOP
MeTOJla M3MEpeHUs, (PUKCHUPOBATh IOKa3aHWsI NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJNUTH HECIIOKHBIE AKCIEPUMEHTAJIbHbIE HCCIEAOBAHUSA 3aBUCUMOCTEN
¢uznyecKux BETUYMH (3aBUCHUMOCTH IMYyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Te€l U HE3aBUCHUMOCTH CHUJIbI
TPEHHsI OT IUIOIIAJM COINPUKOCHOBEHUS TeEJ, CHUJIbl YNPYrOCTU OT YJUIMHEHUS
IPYKUHBI, BBITAJKUBAIONMIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJO, YCIOBHUM IJIaBaHUs TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTesneM (OpMyJIUpOBaTh 3a7adyy U THUIOTE3Y
UCCIIEJOBaHMsSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
IPEJICTaBIISTh MMOJTYYCHHbIE 3aBUCUMOCTU (DPU3MUECKUX BEJIUYUH B BUJAE TAOIHIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh MpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYI0BAHUEM;

YKa3bIBaTh MPHUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOILIAIOUIMECs] CcOoCynbl, OapoMeTp, phblyar,
NOJIBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OmHCcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKUI Hpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIOJb3Yys 3HAHUS O
CBOMCTBaXx (DU3MYECKUX SBJICHUW UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PHUCYHKA H3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTIeueHUs
0e30MacHOCTH MpHU OOpallleHUH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaroLIEN Cpeie;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB UH(MOpMAINKU (PU3UUECKOTO CONEPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpysl TOUCKOBBIA 3alpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SIBJISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pu3mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETU
WuTepHer, BnaneTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
UH(OPMALIUY U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC KpAaTKUE NHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMauu (U3NUYECKOTO COJICpPKAHHS, B TOM UHUCIE
nyOIMYHO JAeNaTh KpaTKUe COOOLIEHHS O pe3yJbTaTax MPOEKTOB WM Y4eOHBIX
UCCIIC/IOBAaHUM, TPU STOM TPAMOTHO HCIIOJIB30BaTh W3YyUYEHHBIH MOHSATHHHBINA
ammapar Kypca GU3UKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3eHTALINEH;

Opy  BBINOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIECJOBAHUN pacHpeneisiTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJauaMu, CICIUTH 3a
BBIMIOJTHEHUEM TUIaHA JEHCTBUI, aJeKBaTHO OIEHMBATh COOCTBEHHBIN BKJIAJ] B
NESATEIbHOCTh ~ TPYIIbI, BBICTpaMBaThb KOMMYHUKATHBHOE B3aUMOJEHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K xoniy oOyueHus ¢ 8 knacce mpeaAMETHbIE pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUN:

UCIIOJIb30BaTh MOHATUS (Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKECHHE
aTOMOB W MOJIEKYJ, arperaTHbIe COCTOSHHUSI BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApHBIA JJIEKTPUUYECKUN 3apsii, [POBOJHUKH,
HOJIYTIPOBOJIHUKHU, TUJIEKTPUKU, UCTOUHUKHU MTOCTOSIHHOTO TOKA, 3JIEKTPUUECKOE U
MarHUTHOE TOJIsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSHKEHUE, CMAuMBAaHME, KAWJUISIPHBIC SIBJICHUSA,
UCIIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTAUIM3alus, KHUIIEHHE, CIOCOObI
Terutonepenayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TYyUEHHE), TETUIOBBIE MOTEPH,
DIIEKTPU3ALIMS TN, B3aMMOJCHCTBHE 3apsllOB, JEHUCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, JIEHCTBUE MArHUTHOTO TIOJIST Ha
IPOBOJHUK C TOKOM) IO OINHUCAHUIO UX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh  TMPOSIBJICHWE  HW3YYCHHBIX  (DU3WUECKUX  SBJICHHH B
OKpyXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOIE:
MOBEPXHOCTHBIE U KaNWUISPHbIE SBJICHUS B NPUPOJE, KPHUCTAUIBI B MPHUPOJE,
uznyyenue CoiHia, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, JJICKTPUYECKHE SIBICHUS B aTrMocdepe, 3JIEKTPUUECTBO
HUBBIX OPTaHW3MOB, MArHUTHOE TI0Jie 3eMJH, Apeiid) MOIFOCOB, POJIh MATHUTHOTO
moJyisi ISl KU3HW Ha 3emile, TOJSIpHOE CHSHHUE), TPU OSTOM MEPEBOIUTH



MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEHATh CYIIECTBCHHBIE CBOMCTBA
(mpu3HaKky) GU3HUECKUX SIBICHMUIA;

OMKCHIBATh M3yYCHHBIE CBOMCTBA TeN W (DU3UYECCKUEC SIBICHUS, HCIOJB3YSI
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEIJIOEMKOCTh BEIECTBA, YAENbHAs TEIIoTa
IJIABJICHUSI, YJEeJbHasl TEIUIoTa MapooOpa3oBaHMs, YyJElIbHasl TEIUIOTa CrOpaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEIIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBICHHE NpoBoAaHMKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIIEKTPUUECKOE VYENbHOE COMPOTUBJICHUE BellecTBa, paboTa U MOIIHOCTH
IEKTPUUECKOTO TOKA), MPU OMHUCAHWUHU TIPABMIIHHO TPAKTOBATHh (PU3UUECKHUIA CMBICT
WCIIOJIb3YEMBIX BEJIMUMH, WX OOO3HAYEHUS M CIUHUILI (DU3WYSCKUX BEIIMYMH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH TpadUKU U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBA TeN, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, ypaBHEHUE TEIJIOBOro OajlaHCa, 3aKOH COXPAaHEHHUS SJIEKTPUYECKOTO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPNO3ULUUA SJIECKTPUUECKUX TOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma 1715 MOTHOM 11eNH, 3aK0H
Jlxoynsa-JIeHia, 3aKOH COXpaHEHUs SHEPruu, MPU ITOM pazaudaTh CIOBECHYIO
GbopMyIHPOBKY 3aKOHA M €T0 MAaTEMaTUYECKOE BHIPAKEHHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIU pPeaJbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJECIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOWCTBA
00BEKTOB, IIPOIIECCOB, SIBICHUMN, MPUMEHATH (PU3HMUESCKHE MOJICTH JIJIs1 OOBICHCHHS
(bU3UYECKUX MPOIECCOB U pellIeHUs Y4eOHBIX 3a/1a4;

OOBSICHATH (PU3MYECKHUE SIBJICHUS, MMPOIECCH U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3a7]aud, B TOM YHCJIE TPEOYIOIMNUE YHCICHHOTO OIICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEIMYMH, IPU 3TOM BHIOUPATH aJCKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTMYECKYI0 LEMOYKY pAaCCyXICHHM C ONOpOM Ha HU3YUYEHHbIE CBOMCTBA
bu3nUecKux SBICHUM, (PU3NUECKre 3aKOHBI, 3aKOHOMEPHOCTH M MO/IEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3uKu, BHIOHpasi aleKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJs, CBS3bIBAOIIUX (DU3NYECKUE BEJIMYMUHBI,
3alUChIBaTh KPaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAOIINE WM U30BITOYHBIE JIaHHBIE, 0OOCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/1aud, HCMOJb30BaTh CIPABOYHBIE JaHHBIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MPOBOJIUTH



MaTeMaTHUYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO0 3HA4YeHUA (PU3MUECKONW BEIUYMHBI M OMNpPENEIsITh Pa3MEPHOCTH
bu3znyecKoil BETUYNHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacrno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU TOMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs, B
ONMCAHUM  HWCCJENOBAHMS  PACHO3HaBaThb  NPOBEPAEMOE  MPEAINOIOKEHUE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOACHUIO (PU3UUECKUX SBICHUM WM (PU3NYECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa M TeMmepaTypbl, CKOPOCTH IIpOllecca OCThIBaHWs (HarpeBaHus) Ipu
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAAU €€ IMOBEPXHOCTH,
IEKTPU3ALUs TEJT U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIM3alUsl MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JNEUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjokeHue (rumore3y) O  BO3MOXKHBIX — PE3ysIbTaTax  HaOIIOJEHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa oOopynoBaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTh TMpSAMbIE M KOCBEHHBIE HW3MEpPEHHs] (U3MUECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENIbHAs BIAXHOCTh BO3[yXa, CHJia TOKa, HAaIpPSKEHUE,
ylenabHas TEIIOEMKOCTh BEILECTBA, CONPOTHUBICHWE MPOBOJHUKA, padboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCMHOJIb30BAHUEM AHAJIOTOBBIX U LH(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH IMOKa3aHUS
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENIHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (pU3MUECKUX
BEJIMYMH (3aBUCUMOCTb JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WUIIU
OXJIQXKJICHHUS, UCCIEAOBaHUE SIBJICHUS TEMII000MEHA PHU CMEILIMBAHUY XOJIOJHOU U
ropsiyeii BOABI, 3aBUCUMOCTH CONPOTUBJIIEHUS MPOBOJHHUKA OT €ro JJIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHHS] M YAEJIbHOIO CONPOTHBJICHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIIBHOIO U IMAPAJUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLHH,
IPEJCTaBIATh MOTYYEHHbIE 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH B BUJE TAOJIHIl U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOoaTh mpaBmiia Oe30macHOro Tpyaa mnpu padboTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTUYECKUX TMPOIECCOB C OMOPOM HAa MX OMUcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIHM U HX
NpUMEHEHWEe B OBITY W TEXHUKE, NPUMEHEHUE TMOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MCIOJIb3Yysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M H3MEPUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TICUXPOMETp, TUTPOMETp, JBUTaTellb  BHYTPEHHErO  CrOpaHus,
ANEKTPOCKOI,  pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
MOCJIEIOBATENbHBIM W NApAJUICIbHBIM COEIMHEHHEM 3JEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEH, UCIO0JIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH U3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB M TEXHOJIOTHUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-IIPAKTUYECKUX
3a/ay;

NPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOpMarmu Guzndeckoro conepkanus B nTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWN W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpast SIBJSIETCS MPOTUBOPEUUBOI HITH MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUS, CIIPABOUYHbIE MAaTE€pHAJbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCle MyOJNMYHO  TPEJACTaBISATH  PE3yJlbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YYEHHbBIN
NMOHATUUHBIM  ammapar  Kypca  (U3UKH, CONPOBOXAATh  BBICTYILJICHUE
MPE3CHTALIUEN;



MIPY BBITIOJTHEHUH yY4E€OHBIX TMPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTh 3a BBITTOJIHCHHEM IUTaHA JCUCTBHI M KOPPEKTUPOBATH €ro,
aJicKBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTD
paspemarh KOHQIHKTHI.

K xonny oOyueHuss ¢ 9 knacce TnpenMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYAIOIINXCS YMEHUI:

UCITI0JIb30BaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJHBI,
3BYK, HMH(Qpa3ByK M YJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJHBI, PEHTIE€HOBCKOE
U3yYeHHE, IIKaJla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETA, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUs], U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOJIUYECKUN
A3BIK (PU3UKHU IIPU PEUICHUHU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (pPaBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOIHOE TMAaJEeHUE TeJl, [BWKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE Tell,
paBHOBECHE MAaTEpPUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Kojie0aTeJIbHOE  JIBKEHUE (FapMOHMYECKHME, 3aTyXalolllue, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTpPAaHEHUE M OTpPaKEHUE
3ByKa, MHTephepeHns U TUpaKIUs BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHHE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTpPAXCHHE CBETA,
pasioxeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIEKTPAIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3Iy4YeHUs]) 1O ONHUCAHMIO UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  HM3YYECHHbIX  (U3MYECKUX  SBJICHUU B
OKpYXaroleM MUpe (B TOM yucie (PU3NYECKUe SBICHHUS B MPUPOJE: NPWIUBBI U
OTJIIUBBI, ABWKEHUE TIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPSICEHHUE, CEHCMHYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO U3IyYEHHUH,
€CTECTBEHHbIN pagUOaKTHUBHBIA (OH, KOCMHMYECKHE Jy4yH, pagHOAKTHUBHOE
U3Jy4eHHE NPUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4EHHH Ha
OpraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (U3MUECKHUE SIBJICHHUSA, UCIOJb3YS
¢dusznyeckue BeNWYMHBI (CPelHAs W MTHOBEHHass CKOpPOCTh Teja IpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEpPEMENIEHUE NMPU PaBHOYCKOPEHHOM
OPSIMOJIMHEWMHOM  JIBIDKEHUM,  YIJIOBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOPEHHE, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHUE CBOOOIHOIO
IIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi paboTa U MOIIHOCTh, HOTEHLMAIbHASI SJHEPTHS TeNa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEpPrus, IOJIHAs MEXaHWYeCKas SHEprusi, NEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOTO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENIb IIPEIOMIICHUSA
Cpelpl), TMpU ONHMCAHWM MPABUIBHO TPAKTOBAaTh  (PU3MYECKUIl  CMBICI
UCIIONB3YEMBIX BEIUYHMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYMH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaTh CBONCTBA Ted, (U3NYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunes, 3axkoHbsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpa)k€HUS U NPEJIOMIICHHUS CBeTa, (OpMYJly TOHKOU
JIMH3BI, TUIAHETAPHYIO MOJEJNIb ATOMA, HYKJIOHHYIO MOJIEIb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pa3nuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTH (PU3UYECKHE MOJEIN PEATBHBIX OOBEKTOB, MPOLIECCOB U SIBICHUH,
BBIIETISITh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (QUINUYECKUE MOJEIH I OOBICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUsS YUYEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MpaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCJE TpeOyroIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MYECKHX BEJIUYHMH, [IPU 3TOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYKAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3UYECKHUE BEIMYMHBI, 3alMChIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELICHUE 3aJaud, BbBIBIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP METOAa pELIEHUS 3aJadyd, MCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, NPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHusl U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
(bu3nyecKoil BEMTUYMHBI U OMNPEACNATh Pa3MEPHOCTh (DU3HUECKON BEIWYHUHBI,
MOJTyYE€HHOW MPH PEIICHNUN 3aJauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OILIEHWBAaTh MPABUIBHOCTh TMOPAAKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUCHHBIN PE3yJIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTHUH,
3aKOHA COXpaHEHMsS HMITYJbCca, NEHCTBUE 3akoHAa bepHyIM W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYbl MaJbIX KoOJIeOaHWW, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue OEeNoro CBEeTa B CHEKTP, U3YUEHHE CBOWCTB M300paXeHUs! B TUIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparollel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JMHEWUYATBHIX CIIEKTPOB M3NMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIO/IeHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPAMBIX H3MEPEHHM, ONpeaesnsis
CpeqHee 3HAYeHHE U3MEpPSAEMON BEIMYMHBI M ONpEAessss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHM, OOOCHOBBIBATH BBIOOP cCrmocoba M3MepeHus
(M3MepUTENBHOTO MPUOOpa);

IPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najeHus, KECTKOCTb  MPYXKUHBL, KOAI(POUUUEHT  TPEHUS  CKOJBKEHMS,
MEXaHMYeCKas pabdora M  MOIIHOCTh, dYacToTa H TMEpHoJ  KojcOaHui
MaTEeMaTHYECKOTO W TNPYXHHHOTO  MasATHUKOB, (DOKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas CHila, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb H3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEJIMYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOAUTH AKCIIEPUMEHTAJIbHBIE MCCIIECIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJIbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJIBHOTO JaBJICHHUS, MEpHoja KoJieOaHW MaTeMaTH4eCKOro MasTHHKA OT



JUIMHBI HUTH, ONPEACIICHUE YCKOPEHUs CBOOOJIHOIO MajJCHUs, HCCIEIOBAHUE
W3MCHEHUS BEJIMYMHBI M HAMpaBJIEHUs WHIAYKIIMOHHOTO TOKAa, 3aBHCHUMOCTH yTiia
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa IaJCHHS
CBETOBOTO JIy4ya, HCCJIEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYTUpPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEOBAHUE,
CaMOCTOATEJIBHO COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, NPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEIMYUMH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIo/aTh MpaBmiia Oe3omacHoro Tpyjaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHHUEM;

XapaKTEPU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPON Ha MX OmMUcaHus (B TOM
YHCle: CHUIOMETp, JTATYMKU TOJOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpUCKON, (HoToammapar, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), UCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN M HEOOXOJMMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TIPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl JJISI MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie U COOUparomieit JIMH3E,

MPUBOAUTH MPUMEPHI (HAXOIUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HH I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM BSKOJOTUYECKOrO TOBEACHHS B
OKPYKaIOIIEN CpeIe;

OCYIIECTBJIAThH MOUCK MHMOpMaIuu PU3ndeckoro cojepkanus B UutepHere,
CaMOCTOATENHLHO (HOPMYITUPYS TTOMCKOBBIN 3apoC, HAXOJUTh MYTH OIpPEACICHUS
JIOCTOBEPHOCTH TMOJYyYEHHONM HH(GOPMALMM HA OCHOBE HMMEIOLIUXCS 3HAHUN H
JOTIOJTHUTETHHBIX UCTOYHUKOB;

WCIIOJIB30BaTh TPHU BBHITIOJTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYEcCKOro coaeprKaHus, CIPaBOUYHbIE MaTE€pPHAbI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPKAHUS, IMyOJMIHO
MIPEICTABIIATh PE3YIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AESTEIHLHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh W3YYEHHBIM MOHSATUWHBIM armapar M3y4aeMoro



pa3ngena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMpE3EHTAalle ¢ Yy4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM (nudpossbie)
Ne n/m Kontpoabubie IlpakTuueckue
NMpoOrpamMmbl Bceero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUHM OKPY:KAKOIIEro MHUPa
1.1 ®duszuka — HayKa 0 IpUpoje 2
1.2 dusnueckue BEINUNHLI 4
1.3 EcTtecTBeHHO-HaY4YHBIN METO]] IO3HAHUS 2
Htoro no pazneny 8
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 2 1
JIBM>KeHue 1 B3aUMOJICHCTBUE YaCTHI]
2.2 4 2
BEIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Pa3znen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
3.1 Mexannueckoe IBUKEHHUE 10
3.2 WNuepuus, Macca, IIIOTHOCTh 9
3.3 Cuta. Bunsr cun 15
Hroro no pazneny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
41 JHaBnenue. Ilepenaua gaBiaeHus: TBEpAbIMU 5 2




TCJIaMHU, XUJKOCTAMU U ra3daMu

4.2 JlaBrieHue KUIKOCTH
4.3 ATtMochepHoe 1aBlICHHE 1
44 HeﬁCTBIiI.C JKUJIKOCTH M Ta3a Ha 12 3
MOTPY>XEHHOE B HUX TEJIO
Hroro mo pazueny 28
Paszgea 5. Pabora u MOIIHOCTH. JHEPrust
51 PaGoTa 1 MOIITHOCTH
5.2 [IpocThie MeXaHU3MBI 2
5.3 MexaHnuecKasi SHEprHs
Htoro no pazneny 19
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb
6.1 [ToBTOpUTENBEHO-0000IIAIOIINN MOTYITH 6
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 23




8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TenJioBble siBJIEHUSI
1.1 CrtpoeHue u CBOMCTBA BEIIECTBA 6
1.2 TemnoBbIe MpoIECCH 33 1 6.5
Htoro no pazneny 39
Pa3nen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS
91 DJIEKTpUYECKUE 3aps/ibl. 3apsDKESHHbBIE TEa 9 1
' U MX B3aUMOJICHCTBUS
2.2 IToCcTOSIHHBIN JIEKTPUUECKUNA TOK 31 1 10
2.3 MarHuTHBIC SIBIICHHS 11 4
2.4 DNIeKTpOMarHuTHask UHIYKIUS 7 1
Hroro mo pazueny 58
Pa3nea 3. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb
3.1 [ToBTOpUTENBHO-0000IIAIOIITNIT MOTYJIH 5
Htoro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne ni/m Konrposbnble IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pasznen 1. Mexannueckue siBJeHUSA
MexaHnueckoe IBIKEHNE U CIIOCOOBI €T0
1.1 30 1 4
OITMCAHUS
1.2 BsaumoneiictBue ten 18
1.3 3aKOHBI COXPAHECHUS 15 1 2
Htoro no pazneny 63
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHu4eckre BOJTHBI. 3BYK 10 3
Hroro no paszneny 18

Pa3znen 3. BHCKTPOMaFHI/ITHOC moJie ¥ 3JICKTPOMArHUTHBIC BOJIHBI

31 SHCKTPOMB.FHI/ITHOC OoJIC U
. OJICKTPOMATrHUTHBIC BOJIHBI

6

Hroro no pazneny

Pa3zgen 4. CBeToBbI€ AIBJICHUSA

4.1 3aKOHBI PAaCIIPOCTPAHEHHUS CBETA

4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI

4.3 Paznoxxenue 6enoro cBera B CHEKTP




Wroro no pazueny 16
Pa3gen 5. KBanToBbI€ AIBJICHUS
51 Hcnyckanue u MorJIonieHue CBeTa aTOMOM 1
5.2 CrtpoeHue aTOMHOTO si1pa
5.3 SnepHble peakuu
Hroro mo pazueny 16
Pasnen 6. [loBTopuTe1bHO-00001IAK0IINIT MOYJIb
6.1 MexaHnueckue sBIeHUS (IIOBTOPUTEIIBHO- 5 3
' 00001Iar0ITNiT MOTYITh)
6.2 TerutoBbie siBIICHUS (TIOBTOPUTEITHHO- 3
' 00001IaOIIUI MOTYJIb)
6.3 DIIEKTPOMAarHUTHBIC SIBJICHUS 3 1
' (TTOBTOPUTETHHO-0000IAOIINI MOYIIb )
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- 1 1
' 0600IIAOIINI MOTYITH)
6.5 [ToBTOpHUTEIIEHO-0000IAFOIIIHI MOTYITH 4
Hroro no paszneny 17
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosmmyecTBo yacoB DJIeKTPOHHBIE
Ne ara udpossbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll3y'{em/m :)Iﬁlt)bal;OBaTeﬂbele
padoThI padoThI pecypes:
1 ®dusuka — HayKa o npupoze. SBnenus 1
MPUPOJIBI
2 ®dusnueckue SIBICHUS 1
duznyeckue BeIMYUHbL. Pa3MepHOCTb.
3 ®dusngeckue npudopsl. [lorpemHocTu npu 1
MPSIMBIX U3MEPEHUAX
VYpok-uccnenosanue "M3mepenne
4 JUHEHHBIX pa3MepOB TEJ U MPOMEKYTKOB 1 1
BpEMEHH"
5 JlaGopaTtopHast pabota "H3mepenue 1 1
00BbEMa KUIKOCTH U TBEpAOTO Tema"
6 JlaboparopHas pabota "Onpenenenue 1 1
pa3MepoB MajbIx Ted. Merop psiioB”
Metoap! HaydHOTO TTO3HaHUsA. OnrcaHue
7 (bu3nUecKUX SIBICHUH ¢ OMOLIbIO 1
Mozeen
VYpok-uccnenoanue "[IpoBepka
3 THITOTE3BI: JaJTBHOCTh MOJNETA MIApPHKa, 1 1
MYIEHHOTO TOPU30HTAIIBHO, TeM OOJIbIIIe,
yeM OoJibliie BhICOTA ITycKa"
9 Crtpoenue BemiecTBa. ONBITHI, 1




10

JTIOKa3bIBaIOIINE TUCKPETHOE CTPOCHUE
BELIECTBA

JlaGopaTopHnas pabota "OreHka 1uamerpa
aTOMa METOJIOM PSOB (C UCTIOJIB30BAaHUEM
dotorpadmuii)"

11

Ypok-uccnenoranue "Hadmonenue
TEIJIOBOTO paciupeHusi ra3oB. OnbITHI 11O
0OHapyXEHHIO IeUCTBUS CUIT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

13

14

JBmxenne gactuil Bemiecta. duddysus.
bpoyHOBCKOE IBHKEHUE
VYpok-uccnenosanue "Habmronenue n
00BbsICHEHHE OPOYHOBCKOTO JIBUKECHUS U

g dyzun"
B3anmozelicTBue yacTull BemecTna:
NPUTSOKEHUE U OTTAIIKMBAaHUE

15

ArperaTHbIe COCTOSIHHSI BEIIIECTBA.
Oco0EeHHOCTH arperaTHBIX COCTOSTHUMN
BOJIBI

16

17

18

Mexannueckoe asuxenue. 11yrts,
TPAEKTOPUS, IEPEMEILIEHHE
PaBHOMEpHOE M HEPAaBHOMEPHOE
nBuxeHne. CKopocThb

HaxoxneHne ckopocTH, yTH U BPEMEHN
IIPY paBHOMEPHOM IPSAMOJIMHENHOM
JBUKEHUU

19

JlaGopaTtopHas pabota "Onpenenenue
CKOPOCTH PaBHOMEPHOTO JBUKEHUS"




['paduku npsSAMOITUHEHHOTO PABHOMEPHOTO

20
JIBUOKCHUS

21 Pemenue 3anad no treme "Pacuer cpenneit
ckopocth"
JlaboparopHas pabota "OnpeneneHue

22 CpeIHEeN CKOPOCTH CKOJIBKEHUs OpycKa
WJIM 1IapyKa 110 HAKJIOHHOM miockocTy"”

93 OTHOCHUTEILHOCTh ABMKCHHS. CI0KCHHIE
CKOpOCTE MPH NapaJIeITbHOM JIBUKEHUN
[Tomyuenue u ananu3s rpaduKkoB

24 3aBUCHUMOCTH IMYTH ¥ CKOPOCTHU ABMKECHUS
OT BPEMCHH
Pemenue rpaduueckux 3aaad mo Teme

25 "Mexanuka. PaBHomepHOE
MPSMOJIMHETHOE IBUKEeHUE"

26 SBnenue nHepuMU. 3aKOH HHEPLIUU
BzaumopencTeue Ten Kak npuurMHa

97 M3MEHEHUs1 CKOpOoCcTU. Macca Tena Kak
Mepa UHEPTHOCTH Teja Mpu
MOCTYIATEeTLHOM JABUKEHUN

28 Ypok-uccnenosanue "CpaBHeHHE Mace 110
B3aMMOJICHCTBHIO Tea"

29 ITimoTHOCTH BemecTBa

30 JlaGopatopHas pabota "OnpezneneHue
MJIOTHOCTH TBEpAOTO Tena'"

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

32 Cwmecu u crtaBel. [loBepxHOCTHAS 1




JIMHEMHAs IIOTHOCTh

[ToaroroBka K KOHTPOJIBHOM paboTe MO
teme "duznka — Hayka 0 IpupoJie.

33 [TepBoHavanbHBIE CBEIEHUS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUHU BELIECTBA.
Mexanuka"

KontponbHas padora no teme "®duznka —

34 Hayka o npupoJie. [leppoHauanabHbie
CBeZICHHs 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHUU BeniecTBa. Mexanuka"

35 Cua. SIBnenue tsarorenus. Cuiia TSXKECTH

36 N3o0paxenue cwit. Pemenne 3amay mo
teme "OnpeneneHre CUibl TsHKecTr"”

37 Cuna ynpyrocru. 3akoH ['yka

38 Bec Tena. Usmepenue cui. Jlunamomerp
Ypok-uccnenoBanue "Habmonenue

39 M3MEHEHUs CKOPOCTH IIPH
B3auMOJIeCTBUU Ten"

40 Pemenue 3amau mo reme "Cuita ynpyrocTtu.
Bec rena"

JlaGopaTtopHas pabota "OMBbITHI,

41 JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTh
pacTspkeHus (aeopmariiu) NpyKUHbI OT
MIPUIOKEHHOMN CHIIBI"

42 Cuna tpenus

43 Cnoxenue cuil. PaBHoneicTByomas cuia

44 Pemenne 3amau o teme "CiiokeHue CHUIIL.

PaBHoxeiicTByromas cria"




Penrenue 3amau mo teMe "B3aumMmonelcTue

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

46 Ypok-uccienoBaHue 1o Teme
"NccneqoBaHue 3aBUCUMOCTH CHJIIBI
TPEHUS OT IUIOIIAU COTPUKOCHOBEHUS"
JlaboparopHas pabota "OnBbITHI,
JIEMOHCTPHPYIOLTUE 3aBUCUMOCTh CHITBI

47 TPEHUS CKOJILYKEHUS OT CHJIBI JIABJICHHUS 1
XapakTepa CONMPUKACAFOIITNXCSI
noBepxHOCTEH"

48 Pemenue 3agau mo teme "B3aumMopeiicTBue
tes. Cuibl B MexaHuke"

49 KonTtponpsHast pabora o Teme
"BzaumoneiictBue Ten"

50 JlaBneHne TBEPABIX TEN

51 Ypoxk-skcnepumMenT "CrocoObl
ompeiesIeHus JaBjIeHuUs TBepaoro tena'

59 VYpok-uccnenoBanue "3aBUCUMOCTh
JTaBJICHUs ra3a oT TemMiepaTypsl”

53 JlaByieHue KUIKOCTEH U Ta30B. 3aKOH
[Tackans

94 [IneBMaTH4ecKkue yCcTponcTBa

55 3aBUCHMOCTD JaBJICHUS KUIKOCTH OT
II1yOUHBI

56 ['mapocTaTUdecKuii mapagoke

57 VYpoxk-nipoekT "U3yuenne cooOmaronmxcs

cocynoB"




Ypok-koupepenmus "I uapaBindeckue

58 |
MEXaHU3MBbI

59 Hcnonp30BaHre BHICOKUX JaBIICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau nmo treme "JlaBnenue
SKUIKOCTH"

61 Atmocdepa 3emin 1 MPUYUHBI €€
CYILLECTBOBaHUS

62 VYpok-uccnenosanue "l[IposiBinenue
JercTBus atMoc(epHOro naBiaeHus"

63 W3mepenune atmochepHOro 1aBiIeHuUs.
OneiT Toppuuennu
3aBUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHEeM Mops. [Tpubopsr st
U3MEpEHUS aTMOC(HEPHOTO JTaBIICHUS

65 bapomerp-anepoun. AtmochepHoe
JaBJICHHUE HA Pa3IUYHBIX BHICOTAX

66 BritankuBaromas cuia. 3akoH Apxumesa

67 Pemenne 3agau no teme "3akoH
Apxumena"
Ypok-uccnenoBanue

68 "JKcrepUMeHTaIbHOE OOHApYyKEeHHE
JIEMCTBHUS )KUJIKOCTHU U Tra3a Ha
NOTPYKEHHOE B HUX TeNOo"
JlaGopaTtopHast pabora "Onpeznenenne

69 BBITAJIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha

TEJO0, IOIPY>KEHHOE B JKUJKOCTb"

70

[1naBanue Ten




JlaGopaTtopHas pabota "HcciaenoBanue

71 3aBHCUMOCTH Beca Tea B BOJie OT o0bema
NOTPYXEHHON B KHUJIKOCTb 4acTu Tesa"

12 BoznyxomnnaBanwue. [InaBanue cyaos

73 Pemenne 3aga4 mmo teme "3akoH
Apxumena. YciaoBus niaBaHus ten'"
Pemenne 3agau mo teme "JleiicTBue

74 JKUJKOCTHU U T'a3a Ha IIOTPYKEHHOE B HUX
Teno"
VYpoxk-npoekt "KoHctpynpoBanue

75 apeoMeTpa WM JIOJAKU U OTpeIeTICHUE
rpy30M0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM pabOTeE MO

76 teme "JlaBieHue TBEPIbIX TEN, )KUAKOCTEH
1 ra3oB"

77 KonTponbHas pabora no teme "JlaBienue
TBEPJIBIX TeJ, )KUIKOCTEH U Ta3oB"

78 Mexanuueckasi paboTa

79 MOoIIHOCTD

80 Pemenue 3a1au Ha onpenenenue padboOTh U
MOIIHOCTH

81 Pabora cuiibl TSXKECTH U CUJIBI TPEHUS

82 VYpok-uccnenoBanue "Pacué€tr MOIIHOCTH,
pa3BHBaEMOM MPHU MOIBEME MO JeCTHHIIE"

83 [IpocTeie MeEXaHM3MBI

84 MowmeHnT cuisl. [IpaBruino MOMEHTOB

85 JlaboparopHas pabota "M3ydeHnue npaBuia

pbrdara ajist moABUKHOT'O U HCITOABUKHOT'O




86

0JIOKOB"

"3o510TOE MPaBUIIO" MEXAaHUKHU

87

88

89

Pentenue 3amau mo teme "30510T0€
npaBuiio Mmexanuku'" / Becepoccuiickas
npoBepoyHas pabora

Pemenue 3amay 1o teme "Pabora cuibl
TSDKECTH U CcHJIbl TpeHus" / Beepoccuiickas
npoBepoyHas pabora

Vpoxk-npoekt "[IpoexkTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU MapaMeTpaMu”

90

Ypoxk-koudepenuus "[IpocTsie
MEXaHU3MBI B OBITY, TEXHUKE, )KUBBIX
opranuzmax"

91

92

Koadduruent none3Horo nercTBus
MPOCTBIX MEXaHU3MOB

JlaGopatopHas pabota "OnpezneneHue
KIIJI moaBM>KHOTO M HEIOABHUKHOTO
0710KOB"

93

Mexannueckas sHeprus. Kunernueckas u
MOTCHIUAIbHAs YHEPTUs

94

95

96

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

VYpok-3KcnepuMeHT "IKCnepUMEHTAIbHOE
onpeJieJIeHue N3BMEHEHUS! KHHETUYECKOU U
MOTEHIIUATBHOM SHEPTUH MPU CKAThIBAHUHU
TeJIa MO HaKJIOHHOM MIOCKOCTH"

[ToxroroBka K KOHTPOJILHOU paboTe 1Mo
teme "Pabota u MOImHOCTh. DHeprus"




KoHnTtpoinbhas padora mo teme "Pabora u

97 | 1
MOIIIHOCTb. DHEPTHUS
Pabora ¢ TekcTamu o Teme
98 n n 1
MexaHu4uecKoe IBIKEHNE
99 Pabora ¢ Tekctamu o Teme "CtpoeHue 1
BelecTna"
100 Pabora cv 'TCKCTaMI/I o teMe "CHIIBI B 1
pupojie
101 PaGora ¢ Texcramu 1o Teme " JlaBieHue 1
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"
102 Pabora ¢ Texkctamu 1o Teme "OHeprusi. 1
[IpocTsie MexaHu3mbI"
BIIIEE KOJIMYECTBO YHACOB I1
OBbI1] O CTBO CO O 102 93

I[TPOT'PAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara udpossbie
/i Tema ypoxka Beero Kontpoabubie IIpakTuueckue fll3yqemm :)Iﬁljl;l;OBaTeﬂbHLIe
padoThI padoThI pecypenI
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIC 1
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBepaOro, KUAKOTO U 1
ra3o00pa3HOro COCTOSIHUH BEIIeCTBa
Ypok-koHpepenmnus "Kpucraimmmdeckue u
4 amop¢useie Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aiMa3oB"
5 CmaunBaHue U KallWUISIPHOCTb. 1
[ToBepXHOCTHOE HATS)KEHHE
TennoBoe paclIMpeHHe U CxKaTUe
TermmoBoe nmxxkeHue. Temneparypa
TemnepaTypHbI€ HIKATBI
9 BuyTpeHHsIs1 sHeprus u cnocoObl eé 1
U3MCHCHUS
10 Buasl Tennonepenaun 1
Vpoxk-koupepennus "Mcrnonp3oBanue
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUAJIOB B 1
HeIsIX dHeprocoepexeHus"
12 KonudectBo TermmoTsl. Y aenbHast 1

TCIINIIOEMKOCTD




13

14

15

VYpoxk-uccinenosanue "l[IpoBepka rumnoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KUJKOCTUA B TEPMOMETPUUIECKOM TPyOKE OT
TeMneparypol"

YpaBHEHUE TEIIOBOTO OanaHca.
TennooOMeH U TEIIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

JlaGopaTtopHas pabota "HcciaenoBanue
SBIICHUS TETNIO0OMEHA MPU CMEIIMBaHUU
XOJIOJIHOW U ropstyeit BobI"

16

Pemenue 3amau no reme "TermiooOMeH u
TEIJIOBOE paBHOBecHE"

17

18

19

JlabopaTtopHast pabora "Onpeznenenue
KOJIMYECTBA TEIUIOTHI, IIOJIYYCHHOTO BOJION
IIPH TEII0O0OMEHE C HarpeThIM
METaJUTMYECKUM IWIHHAPOM"

[InaBnenue u OTBCPJACBAHUC
KPUCTATNIMYCCKUX BCIICCTB. yIlCJ'II)Hafl
TCIIJIOTA ITJIaBJICHU A

Pemienne 3amad mo teme "[InaBnenue u
OTBCPACBAHUC KPUCTAJUINYCCKUX Ten"

20

JIaOopaTtopHas padora "Omnpeneinenue
paTop p p
yIEIbHON TEIJIOTHI TUTaBJICHHUS Jibjia"

21

22

[TapooOpa3oBanre U KOHIEHCAITHS.
Hcnapenune

Vpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS] KPUCTAIUTMYECKHUX Tell U
pa3MsrdeHus Mpu HarpeBaHUHU aMOP(HBIX




TCII

Kunenue. Y nennHas Temwiora
napooOpa3oBaHus. 3aBUCUMOCTh

23 TEeMITepaTyphbl KUIIEHHUS OT aTMOCHEPHOTO
JaBJICHUS

24 Pemenue 3amau mo Teme "TlapooOpazoBanue
U Kkumenue"

o5 HacplieHHbIil 1 HEHACBIEHHBIN ap.
BitaxxHOoCTB BO311yXa
VYpok-uccnenosanue "OO0bsiCHEHNE

26 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

27 Pemenue 3amau nmo reme "BiaaxuaocTs"
BnaxnocTe BO31yxa U €€ U3MEpPEHHUE.

28 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEIIFHON BIAXKHOCTH BO3ayXa"
Pemenue 3ana4 v ananus cutyamuu,

29 CBSI3aHHBIX C SBIICHUSIMU HCTIAPEHUS U
KOHJICHCAIIUH

30 DHeprus TOmIuBa. Y IeibHas TeraoTa
CrOpaHus

31 [IpuHIMnIBl pabOTHI TETIOBBIX IBUTaTENEH

39 [TapoBas TypOuHa. /[Burarens BHyTPEHHETO
CTOpaHus

33 KIIJI TermoBoro ABUraTels

34 Pemenne 3agau o teme "KIIJ] TemoBoro
nsurareis"

35 VYpoxk-koHpepenuus "Tennopbie IBUTATENN




Y 3aluTa OKpysXaroieu cpeab”

36 TemnoBble MOTEPH B TEIIOCETIX

37 3aK0H COXpaHEHUs U MIPEBPAILCHHS YSHEPTUU
B MEXaHWYECKUX U TEIUJIOBBIX MPOIIeccax
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME

38 "Tennosble gBieHusA. M3meHnenue
arperaTHbIX COCTOSIHMI BemecTna'
KontponsHast padora o Teme "TemmoBbie

39 siBJICHHS. VI3MEHEeHHe arperaTHbIX
COCTOSIHH BelrecTna"

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

41 CIoco0O0B pa3IUYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
Onekrpuueckoe nojie. Hanpspk€HHOCTD

43 anekTpudeckoro nois. [Tpuaimn
CYMEPIIO3UITUH DJIEKTPUUECKHUX TTOJICH

44 Hocurenu snexTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsa. CTpoeHune aroma

45 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

46 [TpoBOAHHKH, TUIICKTPUKH U
MOJTYITPOBOTHUKHU

47 Ypok-koHpepeHus "DnexTpu3anus B
MMOBCEIHEBHOM KU3HU"

48 Pemenue 3amad mo Teme "3akoH coXpaHEHUS

ANEKTPUYECKOro 3apsiaa’




DnekTpruyeckuil Tok. MICTOUHUKH

49 AIEKTPUUYECKOTO TOKA

50 DIIEKTPUYECKHUI TOK B METaJIaX

51 DIIEKTPUUYECKHUM TOK B KUJIKOCTAX U ra3ax
VYpoxk-uccinenosanue "MccnenoBanue

52 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha
MPOBOJHUKYU U JUAIEKTPUKHU"

53 DneKTpudecKas 1erb

54 Cwuiia Toka. AMriepmerp

95 DnekTpuueckoe HanpskeHue. Bonbtmerp
JlaGopaTtopHast pabora "COopka u

56 UCIIBITAaHUE JIEKTPUUECKON LIEeTIH
MOCTOSTHHOTO TOKa"

57 3aBUCHMOCTH CHJIBI TOKA OT HaIPsHKCHHUS.
3akoH OMa aJid yyacTka 1enu
JlaGopaTtopHast pabota "HccinenoBanue

58 3aBUCHUMOCTH CHIIbI TOKa, POTEKAIOIIETO
yepe3 pe3ucTop, OT HANPSKEHUs Ha
PE3UCTOPE U CONIPOTUBIICHUS pe3ucTopa’

59 DNEeKTPUUECKOe CONPOTUBIICHHE. Y AETbHOE
COTIPOTHBIICHUE

60 JlaGopaTtopHast pabora "Onpenenenue
YAEIBHOIO CONIPOTHUBIICHHS POBOAHUKA"

61 Pemenue 3anau no teme "OnekTpuyueckoe
COIPOTHBIIEHHUE. Y IEIbHOE CONIPOTUBIIEHUE"

62 Pemenne 3amay mo treme "3axkod Oma"

63 [TocnenoBarenpHOE U MapaieIbHOES

COCAUHCHUA ITPOBOAHNUKOB




64

65

66

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
CJI0’KEHHUSI HANIPSKEHUN ITpU
[I0CJIEI0BATEIbHOM COEJUHEHUH JIBYX
pe3uctopos"

Penrenue 3amau mo reme
"[TocnenoBaresbHOE M TapaIeIbHOE
COEIMHEHUS IPOBOIHUKOB"

JlaGopaTtopHnas pabota "IIpoBepka npaBuia

JUTSL CUJIBI TOKA MPU HapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

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

68

69

70

OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE
WCTOYHMKA TOKa. 3aKk0oH OMa I HOJIHOH
LEnn

Pewmenue 3amau no reme "OJ[C, BHyTpeHHEe
COTPOTHBIIEHNE UCTOYHHKA TOKa. 3akoH OMa
JUIS TI0JIHOH mernn”

JlaGopatopHas pabota "Onpeanenenne 3/C
Y BHYTPEHHETO CONMPOTUBJICHHS HCTOYHHUKA
ToKa"

71

72

73

[IpaBuna Kupxroga

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"

Pabora snexkrpuueckoro Toka. MouHoCTh
AIIEKTPUUYECKOTO TOKA

74

JlaGopaTtopHas pabota "Onpezaenenne
paboTHI ¥ MOIIHOCTH AJIEKTPHYECKOTO TOKA"




75

76

3akon JIxoyns-Jlenna. [Torpedurenn
aJIeKTpuYecKoro Toka. Koporkoe 3aMmbikaHue

VYpoxk-uccinenosanue "M3yuenue BoJIbT-

aMITePHBIX XapaKTEPUCTUK HEITUHEHHBIX
3JIEMEHTOB"

77

Ypok-koHpepenmus "OO0bsiCHEHNE U
MIPUHLIMI AEHUCTBHS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DrekTpuuecKue 3apsabl. 3apsKCHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUUYECKUHN TOK"

79

80

81

82

KonTtponpsHast pabora o Teme
"DekTpuUecKue 3apsabl. 3apsHKCHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUIN TOK"

[TocrossHHBIE MAarHUTHEL. MarHuTHOE IOJIE
3eMiId U €ro 3HadeHue U KU3HU Ha 3eMIIe

Ypok-uccnenosanue "M3ydenne
MarHMTHOTO TOJIS IOCTOSIHHBIX MarHUTOB
pU UX 00bETUHEHUH U Pa3/IeieHUN.
Busyanuzanus 1mosist HOCTOSSHHBIX MarHUTOB'

OmneiT OpcTena. MaruuTtHoe nose
AIIEKTPUYECKOTO TOKA

83

84

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
TOKOM. [[puMeHeHne 31eKTPOMarHuToB B
TEXHUKE

Cuna Amnepa u onpenencHue eé




HaITpaBJICHHUA

Pemenue 3agau no reme "Cuiia Amrnepa u

85 "
omnpezaeneHue e€ HanpaBiaeHUA"
DNeKTpOABUTaTEIb OCTOSIHHOIO TOKA.

86 Hcnonp3oBaHue 31eKTpoABUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHasi pabota

88 Bcepoccuiickas mpoBepodHasi paboTa

89 JlaboparopHas pabota "M3yuenue nericTBus
MarHUTHOTO TI0JIsL Ha MTPOBOJIHUK C TOKOM"

90 Ypok-koHpepennus "[Ipaktuueckoe
MIPUMEHEHHUE AJIEKTpOABUraTeiein"

01 JlaboparopHas padota "KoHCTpyrpoBaHue u
u3ydeHue paboThl dIEKTpoABUTaTENA"

92 OnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM
nHaykuun. [Ipasumno Jlenna

93 JlaGopatopHas pabota "U3mepenue KI1/]
AIEKTPOABUTATEIHHON YCTAHOBKHU"
Pemenne 3amau no reMe "3akoH

94 AJIEKTPOMATrHUTHOM UHAYKIMH. [IpaBuio
Jlenma"
Ypoxk-uccnenosanue "Mccnenopanue

95 W3MEHEHUH 3HAYEHUS U HAIPaBICHUS
WHIYKIIMOHHOTO TOKA"

96 Onextporeneparop. CriocoObl MOTyYeHHS
AIEKTPOIHEPT U

97 VYpoxk-koH(pepeHtus "INeKTpOCTaHITUN Ha

BO300HOBJISIEMBIX UCTOYHUKA OHCPTHHU.




[TpoGaemsbl 3xosoruu. TormmMBHBIE
3IIEMEHTBHI U AJIeKTpoMoOmIn"

KoHTposnbHast pabora "DneKTpoMarHuTHBIC

98 " 1
SIBJICHUSA

99 Pabora ¢ Tekcramu 1o Teme "TerioBeie 1
siBJIeHUS"
PaboTa ¢ TekcTaMu Mo TEME

100 "DneKTpudecKue 3apsabl. 3apsHKCHHBIE Tea 1
1 UX B3auMojencTaue"

101 Pab6ota ¢ Texctamu 1o TeMe "ITocToSHHBIHA 1
SJIEKTPUYECKUM TOK"

102 Pabota ¢ TexcTamu 110 TeMe "MaruuTHEIC 1
SIBJICHHS M DJIEKTPOMAarHuTHast MHAYKIUs"

OBILIEE KOJIMYECTBO HACOB I10 102 995

[NPOTPAMME




9 KUIIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne ara ugposBbie
/i Tema ypoxka Beero Kontpoabubie IIpakTuueckue fll3yqemm :)Iﬁljl;l;OBaTeﬂbHLIe
padoThI padoThI pecypenI
Mexanuyeckoe nBrxeHrne. MarepuajibHas
1 Touka. CriocoObI OnucaHus 1
MEXaHUYECKOTO JIBHKEHUS
5 Cucrema orcuyera. OTHOCUTENBHOCTh 1
MEXaHUYECKOTO JBUKEHUS
3 BexTopHbIe BeIMUMHBI, ONIEpallud C 1
BEKTOPAaMHU, IPOEKIIUU BEKTOPOB
4 Panunyc-BekTop MaTepralbHON TOYKH, 1
nepeMenieHre Ha TIOCKOCTH
5) PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1
6 Pemenue 3angau no reme "PaBHOMepHOE 1
MpsIMOJIMHEIHOE IBUKEHUE"
HepaBHOoMepHOE NpsAMOIMHENHOE
7 nBikeHue. CpeHsst 1 MTHOBEHHas 1
CKOPOCTb TeJla P HEPAaBHOMEPHOM
JBUKEHUU
JlaGopaTtopHast pabota "Onpenenenue
8 CpPEIHEN CKOPOCTH CKOJIBKEHHS OpycKa 1 1
WJIU IBMOKEHUS IIApUKa TI0 HAaKJIOHHOM
IIJIOCKOCTH"
9 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1

JIBIOKEHUE. Y CKOpEHUE




10

11

12

CKOpOCTh PaBHOYCKOPEHHOT'O
npSAMOJIMHEHHOTO NBHXKeHus. [ paduk
CKOpOCTHU

Pemenue 3amaud no teme "CkopocTh
PaBHOYCKOPEHHOTO MPAMOJUHEHHOTO
nBmxeHus"

[Tepemenienue npu paBHOYCKOPEHHOM
NPSAMOJIMHETHOM JBUKCHUHU

13

14

15

16

17

JlabopaTtopHast pabora "Onpeznenenue
YCKOPEHUS Tella IPH PAaBHOYCKOPEHHOM
IBWOKEHHUHU 110 HAKJIOHHOM IUIOCKOCTH"

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

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH IIyTH OT BPEMEHH ITPU
PaBHOYCKOPEHHOM JBI)KEHUH 0e3
HavaJpHOM ckopocTn"

['paduueckas UHTEpIIpeTaLMs YCKOPEHHUS,
CKOPOCTH, IPOUJIEHHOTO ITyTH U
NEpEMELIEHUS IS TPSIMOJIMHEHHOTO
JBUKCHUS

Pemenue 3anau no teme "I'papuyeckas
MHTEPIIPETALNS YCKOPEHUsI, CKOPOCTH,
IIPOMJEHHOTO ITyTU U TIEPEMEIIECHUS IS
IPSIMOJIMHENHOTO ABUKEHUS "

18

Yckopenue cBo001HOTO TafeHus. OMbIThI
lanunes




Pemenue 3amad no teme "YckopeHue

19 |
CBOOOJIHOTO TAJCHUS

20 JIBm>keHue Tesa, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

21 Pemenue 3agau mo teme "J[BuxkeHue tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaGopaTtopHas pabota "HcciaenoBanue

22 JBUKCHHUS TeJia, OPOIIICHHOTO TIOJT YTIJIOM K
FOpU30HTY"
Pemenue 3amau mo reme "JIBmkeHue o

23 JENCTBUEM YCKOPEHHUS CBOOOIHOTO
naneHusa"

24 JIBuKEHME 110 OKPYKHOCTH

o5 JluneitHast u yrioBas CKOPOCTh, IEPUOJ U
4acToTa

26 CKOpOCTh U YyCKOPEHHE MPH JIBHKEHUU TI0
OKPYKHOCTHU

97 Pemenne 3agau mo treme "JIBrmkeHue mo
OKpYy>KHOCTH"
Ypok-koHpepenus "PacrioznaBanue u

28 npuOIMKEHHOE OTMCAHKE PA3TUIHBIX
BUJI0B MEXaHUYECKOTO ABIKEHUS"
[ToaroroBka k KOHTPOJIBHOM paboTe MO

29 TeMme "MexaHn4ecKkoe JIBUKEHUE U
CIocoOkI ero onucaHus"
KonTponbhas pabota no teme

30 "MexaHU4YeCKOe IBUKEHUE U CIIOCOOBI €ro

onucauus"




31

ITepBbiii 3akoH HetoTOHA. BEKTOP CHIIBI

Bropoii 3akon HeroTona.

32 .
PaBHozelicTBYIOIIAs cuia

33 Tpertunii 3akon Hetotona. Cynepno3unus
cui

34 Cwita ynpyroctu. 3akoH ['yka

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

36 3aBHCUMOCTH CHJIBI YIIPYTOCTH,
BO3HHKAIOIIEH B MPYXXHUHE, OT CTENCHH
neGopManuy IpyKUHb"

37 Cuna tpenus. Koadduument tpenus

38 JlabopaTtopHast pabora "Onpeznenenue
Kod(duUIIMeHTa TPEHUS CKOIBXKCHHS"
JlaGopaTtopHast pabora "HccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT
CHJIbI HOPMAJIBHOTO J1aBJICHUS "

40 JIBI>KEeHUe Tel Mo OKPY>KHOCTHU O]
JIeCTBUEM HECKOJIBKUX CUIT

41 3axkoH bepHymm u noxbEMHas cuiia Kpblia
VYpok-koHpepenus "CoBpeMeHHbIE
JeTaTeabHbIE annaparkl, cya Ha

42 MOJIBOJHBIX KPBUTBSIX, aHTHKPBLUIO HA
CKOPOCTHBIX aBTOMOOWIISIX. JIBIDKEHHE
1oe3/1a Ha MarHUTHOM MOyIIKe"

43 Cua TSHKeCTH B 3aKOH BCEMHUPHOTO

TATOTCHUA




I[BI/I}KCHI/IG TEJI BOKPYT I'paBUTalMOHHOI'O

44 nenrpa. [lepBas kocMuyeckast CKOPOCTb

45 HeBecoMocTs u eperpy3ku

16 PaBHOBecue maTepuaJbHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [IpaBuino MoMeHTOB

48 VYpok-uccnenosanue "Ornpezaenenue
LEHTpa TSHKECTU Pa3IMYHbIX Ten"
Nmnynbe Tena. 3MeHeHne nummnysbca.

49 Nmnynbe cunbl. Yipyroe u Heynpyroe
B3aUMOJICUCTBUE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
UMITYJIbCA

ol PeakTuBHOE nBUXKEHUE
Pemenue 3amau no teMe "3akoH

52 COXpaHEeHHs UMITyJIbca. PeakTuBHOE
nBrxeHue"

53 Mexanuueckasi paboTa 1 MOLUTHOCTb

54 PaboTa cuiIbl TSDKECTH, CHITBI YIIPYTOCTH U
CHUTBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboTHI CUJIBI TPEHHS TTPU PABHOMEPHOM
JBY)KEHUH TeJa TI0 TOPU30HTATEHON
OBEpXHOCTH"

56 CBs13b 2HEPTUH U pabOTHI
JlaGopaTtopHas pabota "Onpenenenue

S7 paboThI CUJIBI YIIPYTOCTH MIPH MOABEME

T'py3a € UCITIOJIB30BAHUCM HCTIOABHUIKHOT'O U




58

[IOABMKHOTO OJIOKOB"

[ToreHunanbHas s3Heprus

59

60

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUu

3aKOH U3MEHCHUS 1 COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

61

Pemenue 3amau no reMe "3aKOHEBI
W3MEHEHUS U COXPAHEHUSI MEXaHUYECKON
sHeprun"

62

63

64

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
teMme "B3aumopeiictBue TeI. 3aKOHBI
coxpaHeHus"

KoHTpoinbHas pabora 1o Teme
"B3auMonelCcTBHE TEI. 3aKOHBI
coxpaHeHus"

KonebarenbHoe npuxkenne. OCHOBHEIC
XapaKTePUCTUKHU KoJeOaHUil: mepuo/,
4acTOTa, aMIUIUTYAA

65

MaremMaTrdecKkuil ¥ NpyKUHHBIA
MasTHUKH. JlabopaTtopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH IIEPUOAA

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlaGopaTtopHast pabora "HccnenoBanue
3aBHCUMOCTH TMTepHO/Ia KoJIeOaHui
MPYXKHHHOTO MasiTHUKA OT Macchl rpy3a"

67

68

[Mapmonnueckue konebaHus

JlaGopatopHas pabota "M3mepenue
yCKOpeHusi CBOOOTHOTO naieHus"




69

70

3aryxaromye KojaebaHus. BeiHyK1eHHbIe
koJieOanus. Pe3oHanc

[IpeBparnieHue sHEPTrun IpH
KoJIeOaTeIbHOM JBHIKEHUHU

71

VYpok-uccinenosanue "[Ipoepka
HE3aBUCHMOCTHU NIEproJia KoJeOaHmi
rpys3a, MOJIBEIIEHHOTO K JICHTE, OT MacChI

rpysa"

72

73

74

MexaHn4yeckue BOJIHBL: IPOAOJIBHBIE U
IIONIEPEYHBIE

CBolicTBa MEXaHUYECKUX BOJIH. JlJIMHA
BOJIHBI U CKOPOCTh €€ pacrpoCTpaHCHUSI
VYpoxk-uccnenosanue "Habnronenue
uHTephepeHIuY U AUPPAKIIUKA BOJIH Ha
MOBEPXHOCTU BOJIbI"

75

VYpok-koHpepenius "MexaHnuueckue
BOJIHBI B TBEpIOM Teune. CelicMuyeckue
BOJIHBI"

76

77

3Byk. Pacripoctpanenue u orpaxxeHue
3ByKa
Pemenwue 3anau no teme "3Byk"

78

Ypok-uccnenoBanue
"JKcrnepuMEHTaIbHOE OIpeIeIeHHE
T'paHUIl 4YaCTOThI CJIBIIINMBIX 3BYKOBBIX
Kosiebanui"

79

80

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe3oHaHC.

Ypok-uccnenoBanue "Habmonenue u




00BsICHEHHE aKyCTUYECKOro pe3oHaHca"

Wndpassyk u ynprpa3Byk. Kondepenus

81 "Ucnonp30BaHKuEe yIbTPa3ByKa B
COBPEMEHHBIX TEXHOJOTUX"

82 DJIEKTPOMArHUTHOE MOJIE U
AIIEKTPOMArHUTHBIE BOJIHBI

83 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBaHue

84 3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM
cBs3u. Panmonokauus. Kocmuueckas cBsizb

85 Pemenue 3a1au Ha onpeieneHne 4acTOThI
U JUIMHBI 3JIEKTPOMAarHUTHON BOJIHBI

86 DneKTpOMarHuTHast IPUpPO/ia CBETA.
CxopocTh cBeTa

87 BoiHOBBIE CBOICTBA CBETA:
uHTephepeHIMs U AUdpaKIus

88 JlyueBas MoJienb CBETa U TeOMETpUYECKas
onrtuka. MlctouHukM cBeTa

89 [IpssMonMHENHOE pacIpOCTPAHEHHE CBETA.
3armenus Connia u JIyHsl

90 3akoH oTpaxeHus cera. [lnockoe 3epkaio

01 [TocTpoenune n3o0paxeHui,
c(hOopMUPOBAHHBIX 3€PKATIOM

92 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS
cgeta. [lonHoe oTpakeHue cBeTa.

93 JlaGopatopHas pabota "HccnenoBanue




3aBUCUMOCTH yIJIa IPEJIOMIIEHHUS OT yria
IaJICHUs CBETOBOI'O JIy4a Ha FPaHULIE
«BO31YX-CTEKIO»"

VYpoxk-uccienopanue "Ananus u

o4 0OBSICHEHHE ONTUYECKOT0 MUpaxa'
Ypok-koHpepennus "Vcnons3oBanne

95 MOJTHOTO BHYTPEHHETO OTPasKEeHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 Jlun3a, X0 Ty4el B INH3E

97 ®dopmyna TOHKON JIMH3BI

JlabopaTtopHast pabora "Onpeznenenue
98 (OKYCHOTO pacCTOSIHUS M ONTHYSCKON
CHUJIBI COOMpArONICH JTUH3BI"

99 [Toyuenue n300pakeHUii ¢ TOMOIIbIO

coOuparoiel U pacCeMBAIOIICH JTUH3

Ypok-koHpepennus "[Ipunmnmn qeiicTBus
100 ONTUYECKUX MPHOOPOB (MUKPOCKOTI,
Tesieckor, ¢poroanmnapar)"

I'ma3 xkak onTuueckast CHCTEMA.

101 bnn3opyKkocTh U JaJIbHO30PKOCTh
Paznoxenue 6enoro cBera B CIEKTP.

102 OneiTel HetoToHa. CnoxxeHnue
CHEKTpaJIbHBIX 1[BETOB. /lucnepcus ceeTa
VYpoxk-npaktukym "Habmtonenue u

103 00BSICHEHUE OIBITOB IO PA3JIOKEHUIO

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

104 OmnsiThl Pesepdopaa u muianerapHas




MOACIb aroMa

105 ITocrynarter bopa. Moaens aroma bopa.
HcnyckaHue U MOIJIOEHUE CBETa aTOMOM.

106 KBanTsl. JInHeliuaTbie CrieKTpsl

Ypok-npaktukym "Habmronenue
107 CIUIONIHBIX U TUHEHYATHIX CIIEKTPOB
W3JIyYCHHS U UCITyCKaHUs"

PagnoaktuBHOCTB. Anbda-, OeTa- u

108
ramMma-u3J1y4eHus

109 Crtpoenue aToMHOr0 siapa. Hykinonnas
MO/JIeIb AaTOMHOTO sJ]Ipa

110 PannoaktuBHBIC MpeBparieHus. F30Tomns

111 [Iepnon nmonypacnana
Ypok-kondepennus "JleiicTpue

112 paZlOaKTUBHBIX U3TyYEHHUH HA KUBBIC
OpraHu3MBbl. 3alUTa OT PaJO0aKTUBHOIO
u3nyyeHus"

113 SAnepHble peakuu. 3aKOHBI COXPAHEHUS
3apsI0BOIO U MacCCOBOT'O YHCET

114 OHeprus cBA3M aTOMHBIX siziep. CBsA3b
Macchl ¥ DHEPTUU

115 Pemenue 3amau o reme "Snepueie
peaKkiuu. DHEpTHsl CBA3H"

116 Peakuuu cunTe3a u neneHus suep.
Wcrounnku sneprun ConHua U 3BE311
Vpoxk-koupepennus "Anepuas

117 JHEpreTrkKa. JKOJIOrHYeCcKHe MPOoOIeMbl

AIEPHON PHEPIETUKH "




[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

118 teme "Konebanus u BosiHbl. CBETOBBIE U
KBaHTOBBIE sIBIcHHUA"
Kontposnbnas padora o teme "Konebanus

119 1 BoJIHEI. CBETOBEIE U KBAHTOBBIE
SIBJICHHS"

120 Pewenne pac4eTHbIX 110 TEME
"MexaHudeckoe ABrKeHue"

121 Pemenue pacyeTHBIX U KAY€CTBEHHBIX
3aja4 1o reme "B3aumMoneiictBue ten"
Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX

122 3a7a4 Mo Teme "3aKOHbI COXPaHECHUS
SHEpPruM U uMIyinca'

123 JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndeckoe aBrKeHue"

124 JlaGopaTopHbie pabOTHI 110 TEME
"B3aumonerictaue Tea'"

125 Jlaboparopubie paboTsl 1o Teme "IIpocThie
MEXaHU3MbI"

126 Pemienne pacueTHBIX U KaY€CTBEHHBIX
3az1a4 no teme ""Temnossle mpoueccs”

127 Pemenue pacdeTHBIX U KaY€CTBEHHBIX
3a7a4 oo reMe "BiaxaocTs"
Pemenne pacueTHBIX U KAY€CTBEHHBIX

128 3ama4 no teme "KIIJ[ TernoBsix
nBuraresei”

129 Pemienne pacueTHBIX U KaY€CTBEHHBIX

3a71a4 10 TeMe ""3aKOHBI HOCTOSIHHOTO




TOKA"

Pemenne PACUCTHBIX U KAUCCTBCHHBIX

130 1
3aaa4 no teme "KII/] snexkTpoycTanoBok"

131 JlaboparopHbie pabOTHI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOTO TOKa"
JlaGopaTopHbie pabOTHI 110 TEME

132 " " 1

CBEeTOBLIE SBJICHUS

133 Pabora ¢ Tekctamu 1o Teme "3aKOHBI 1
COXpaHEHHUs B MEXaHHUKe"

134 Pa60Tat'c TekcTamu 110 Teme "Konebanus u 1
BOJIHEI

135 PaGora C”TeKCTaMI/I o Teme "CBETOBBIE 1
SIBIICHUS

136 Pa6ora ¢ Tekcramu o reme "KBanrosas u 1
snepHas puzuka"

OBIHIEE KOJIMYECTBO YACOB I10
1 136 24.5

[NPOTPAMME







IMPOBEPSIEMBIE NPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (1)H31/I‘16CK06 SABJICHHUC

1.3

pacmo3HaBaTh ~ NPOSIBJICGHHE  W3YYEHHBIX  (U3UYECKHUX  SBICHUH B
OKpY’KalolleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
TOM T[EPEBOJUTh MPAKTUYECKYIO 3a7ady B Yy4eOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

OTMCHIBATh M3yYCHHBIC CBOWCTBA TelT U (PU3NYECKUE SIBJICHUS, HCIIONB3YS
¢usznyeckue  BEJIMYMHBI, [PU  ONUCAHUM [PaBWIbHO  TPAKTOBATh
(Gu3NYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYMH, UX 0003HAUYEHHUS U €IMHULIBI
($U3NYEeCKUX BEIWYHMH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JIAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BEIMYUMHAMHU, CTPOMTH TIpaduku
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYUH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTONBb3Ysl  M3YYEHHBIE 3aKOHbBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(GbOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BhIPAKEHUE

1.6

OOBICHATDH (PU3NYECKHE SABJICHUS, TPOLECCH] M CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTYaIMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYeCKUX
niaroB ¢ omnopoi Ha 1 — 2 W3y4eHHBIX CBOMCTBa (D)U3MUECKUX SIBICHUH,
(bu3NYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3amauyd B 1 — 2 [eHCTBUA, UCHOJB3YS 3aKOHBI U
dbopmysbl, CBA3BIBaIONME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 3alaud 3allMChIBaTh KPaTKOE YCIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYyJbI UM TPOBOAUTH Pacu€Thl, HAXOJAUTH CIPABOYHBIE
JaHHbIe, HEOOXOJUMBIE UIsI peUIeHMs 3ajad, OIEHUBAaTh PEaTUCTUYHOCTh
MOJYYEHHOM (hPrU3NYEeCKON BETMUHUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPhIE MOXXHO pEIIUTh MpH MOMOIIU
(bu3NYECKUX METOOB, B ONMUCAaHUM HCCIEAOBAaHUS BBLACIATH MPOBEPSIEMOE
MPEoNIOKEeHNEe (TUIOTEe3y), pa3iinyaTh U UHTEPIPETUPOBAThH MOTYUESHHbIN
pe3ynbTaT, HaXOOuUTh OMIMOKM B XOJE OIbITa, JE/laTh BBIBOJABI MO €ro



pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOJIUTH OTBITHI [0 HAOIOJCHUIO (PU3UUYCCKUX SBICHUH WIN (PU3HYSCKUX
CBOMCTB Tel: (hOPMYJIMPOBATH IMPOBEPSIEMbIC IMPEAIOI0KECHUS, COOMpATh
YCTAHOBKY M3 MPEUIOKEHHOTO0 000pYIOBaHHUs, 3alUCHIBATh XOJ OIbITa U
(GhopMyITUPOBATH BHIBOIBI

BBIIIOJIHATh IPSAMBIE H3MEPEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MU
IU(POBBIX MPUOOPOB, 3alUCHIBATh IOKa3aHHs MPUOOPOB ¢ Y4ETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOAUTH HCCIIEOBAHUE 3aBUCUMOCTU OJHOU (PU3NYECKOW BEIUYUHBI OT
Ipyrol ¢ HCIONb30BAaHUEM NPSIMbIX HU3MEPEHHH, Yy4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOrO  HCCIeNOBaHUs, CcoOuparb YCTAaHOBKY U
BBIMOJHATh HM3MEPEHHUs, CIIeysd MpeIoKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3yNbTaThl TMOTYYCHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYUH B BHJIC
MPEUIOKEHHBIX TAa0NMHUIl W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTam
MCCJIEIOBAHMUS

IPOBOJIUTh KOCBEHHBbIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
IPEUIOKEHHOM MHCTPYKLUM: MpPU BBIIOJHEHUHM W3MEpPEHUH CcoOHpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U  BBIYMCIISITH 3HAY€HUE HCKOMOU
BEJINYUHBI

co0JIroAaTh MpaBuja TEXHUKHA OC30MaCHOCTH MpH paboTe ¢ J1a00paTOpHBIM
o0opynoBaHruEeM

yKa3bIBaTh MPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu3oBaTh IMPHHIUIBI  JCHCTBUS  M3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOILBIO UX OMMCAHUS, UCHOIb3Yys 3HAHHS O
CBOMCTBaX (PM3MYECKHUX SIBIEHUN M HEOOXOAUMBbIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

NPUBOJNUTE  TPUMEpPHl  (HAXOAWTh  HWHGOpMAIMIO O  [PHUMEpax)
NPAaKTUYECKOI0 HCMOJb30BaHUS (U3NYECKMX 3HAHUM B IOBCEIHEBHOMN
KHU3HHU Ui oOecriedeHus: 0e30MacHOCTH MpU OOpalleHuu ¢ npubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMS 3/J0POBbs M COOIOIEHUS] HOPM
HKOJIOTHYECKOTO MOBEJICHHSI B OKPY’KaIOLIel cpefe

OCYIIECTBIISATh OTOOp MCTOYHMKOB HHGpopManuu B cetd VHTepHeT B
COOTBETCTBUU C 3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIINXCS
3HAaHMMW W TNYTEM CpPaBHEHMS pPa3IMYHBIX HMCTOYHMKOB  BBIIEIATH
UHPOpPMALIMIO, KOTOpasi SBJISIETCS NPOTUBOPEUMBOHIIIM MOXKET OBITH
HEJOCTOBEPHOI

HCIIOJIb30BaTh IMPH BBHIMOJIHEHUH YYEOHBIX 3a/JlaHUi HayYHONOIYJSPHYIO
JUTEpaTypy (PU3MUECKOTO COAEpkKaHMS, CIPABOYHBIE MaTe€pHUaibl, PECypPChl
cetu HMHrepHer, Bnaaerb NpUEMAMHM  KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHbIE KpaTKHUE NMUChbMEHHBbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHKOB HMH(pOpPMAMHN (PU3NYECKOTO COAEPKAHUS, B TOM



qrclie MyOJIMYHO JeNaTh KPaTKHe COOOMICHUS O pe3yIbTaTax MPOEeKTOB WU
y4eOHBIX MCCIEIOBAaHUMN, MPU ATOM TPAMOTHO HCIOJIB30BAaTh W3YYCHHBIN
MOHATUWHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
Npe3eHTalmnein

1.19

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

OpY BBIOJHEHUH YYeOHBIX IPOEKTOB U HCCICIOBAHUN paCHpeAessTh
00s13aHHOCTU B TpyYIIIE B COOTBETCTBUU C IIOCTABJIECHHBIMMU 3ajadyaMu,
CIIEIUTh 3a BBIIOJIHEHUWEM IUIAHA JIEHMCTBUM, aJEKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJIaJ B  JEATEIIBHOCTh  IPYMIbl,  BBICTPAUBAaTh
KOMMYHHUKAaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsi MHEHUE OKPYKAIOIINX

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHU S OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmbl OCHOBHOI'O 061]161"0 OﬁpaSOBaHI/Iﬂ

HCIIOJB30BaTh IMMOHATHA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIINUX JaHHOC q)HSquCKOG SABJICHHUC

1.3

pacno3HaBaThb  IPOSIBJIEHWE  M3YYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpY’KalolleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
9TOM TMEpPEBOJAUTh MPAKTUYECKYIO 3ajadyy B Y4eOHYyH0, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBATh M3YyYEHHBIE CBOICTBAa Tel U (PU3MUECKHE SBIICHUS, UCIONb3Ys
¢usznyeckue  BEJNWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI HCIIOJIb3YEMBIX BEJIWYMH, O00O3HAUYEHUS MU €IUHUIIBI
(¢u3NYECKUX BEIUYMH, HAXOIUTh (OPMYINbI, CBA3BIBAIOIINE JIAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BeIMYUMHAMHU, CTPOMTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYMH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTONB3Ysl  HM3YYEHHBIE 3aKOHBI, TMpPH OTOM J1aBaTh  CJIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BBIPAKEHUE

1.6

OOBSACHATh (PU3MYECKUE MPOLIECChl U CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyalud MPAaKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 | — 2 TOTHYEeCKUX
niaroB ¢ momompbio 1 — 2 u3yuyeHHBIX CBOMCTBA (PU3NYECKUX SBIICHUH,
bu3nyecKuX 3aKOHa WU 3aKOHOMEPHOCTHU

1.7

pemate pacy€THblE 3agayd B 2 — 3 JACHCTBUS, MCHOJIB3YSA 3aKOHBI U
dbopMysbl, CBA3bIBatONMe (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 33Ja4d 3alHUChIBaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTATOK
JaHHBIX JJs peleHus 3aJadd, BBIOMpAaTh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble il €€ pelleHHs, NPOBOAUTH pacdy€Tbl M CpaBHUBATh



MOJIY4YCHHOC 3HAUCHUC (1)I/ISPI‘I€CKOI>’I BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

pacrno3HaBaTh MpoOJeMbl, KOTOPbIE MOXXHO pEIIUTh MpH MOMOIIU
(UBHYECKUX METOJOB, HCIOJB3YS ONHMCAHUE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHMBATh MPABUIBHOCTh  IOPSIKA
MIPOBE/ICHUS UCCIIEIOBAHUS, JIETaTh BBIBOIbI

HPOBOIUTH OTBITHI 10 HAOIIOJCHUIO (PU3MYCCKUX SABICHUI WIN (PU3HUYSCKUX
CBOMCTB Tell: (OPMYJIHUPOBATH MPOBEPSEMbIC MPEIIOJIOKEHUS, COOUPAThH
YCTAHOBKY W3 IPEIJIOKEHHOTO0 O0OPYIOBaHUS, OMUCHIBATH XOJ OIbITA U
(GhopMyITUPOBATH BBIBOIBI

BBITMOJHATH MPSMbIE U3MEPEHUS C UCIOJIB30BaHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYNKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3yJbTaThl U3MEPEHHM C
yu€TOM 3a/1aHHOM a0COIFOTHOM MOTPENIHOCTH

IPOBO/INTH MCCIIECAOBAaHNUE 3aBUCHMOCTH OJHOW (pU3NYECKON BEIMYHHBI OT
JIpyrol ¢  UCIOJNB30BaHMEM  TNPSAMBIX  U3MEPEHHUIl:  IUIaHUPOBAThH
Uccie0BaHue, COOMpaTh YCTAHOBKY W BBINOJHATH HM3MEPEHUS, CIEAys
NpeAoKEeHHOMY — IUIaHy,  (UKCHpOBaTh  pe3yibTaThl  MOJYYEHHOM
3aBUCHMOCTH B BHJIE TaOIMIl U TpaduKOB, 1eaTh BBIBOJBI 110 PE3yJIbTaTaM
UCCIICTOBAHMS

NPOBO/IUTh KOCBEHHBIE W3MEPEHHs (HU3MYECKUX BEIMYWH: IUIAHHPOBAThH
U3MEpEeHUs, COOMpaTh  HKCIEPHUMEHTAIBHYIO  YCTaHOBKY,  CIEIys
NpeAI0KEHHON HHCTPYKIIMH, ¥ BEIYUCIIATH 3HAYCHNUE BETHYHHBI

coOnroaaTh MpaBuia TEXHUKU O€30MacCHOCTH Mpu paboTe ¢ J1abopaToOpHbIM
o0opynoBaHueM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MpPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C OMOPOM Ha MX OMMCAHUS, UCIIOJIb3Yys 3HAHUS O
cBOMcTBax  (IM3MUYECKHUX SIBICHHUH U  HEOOXOoAMMbIE  (PU3NYECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBarb IPOCTHIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIBHBIC
HpI/I60pBI mo cxeéMaM H CXCMATHYHBIM PUCYHKaM, COCTAaBJISATb CXCMBI
ANEKTPUYECKUX  LEMed ¢  TOCJIENOBAaTeIbHBIM W TNapaluieIbHbIM
COETMHEHUEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE O0O3HAYEHHS 3JIEMEHTOB
ANEKTPUYECKUX LETeH

1.16

OPUBOANUTH  NpUMEpbl  (HAXOAUTh  HMHMoOpMaIMIO O  [pHUMEpax)
MPAKTUYECKOTO MCIONb30BaHUs (U3NYECKUX 3HAHUW B IOBCEIHEBHOM
KU3HU A1 oOecriedeHus 0e30MacHOCTH MpHU OOpalleHUH ¢ mpudopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAOLIEH cperie

1.17

1.18

OCYIIECTBIISATh MOUCK HH(MOpMaUU (U3NYECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpPaBHEHUS
JOTIOTHUTEIBbHBIX UCTOYHUKOB BBIIEISATh HHPOPMAIIHMIO, KOTOPasl SIBJISETCS
MIPOTUBOPEUNBOM UM MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIb30BAaTh IMPU BBINIOJIHCHUN y‘{e6HBIX 3aJlaHui HayYHO-TIOMYJISIPHYTO




JAUTEpaTypy (PU3MUYECKOro COACpkKAaHUA, CIIPAaBOYHBIC MAaTEPUAIIbI, PECYPChHI
cetu HMHrepHer; Biaaerb NpuéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

Co3/1aBaTh COOCTBCHHBIC IHCHMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO
COJICpKaHMUs, B TOM YHCJIC MyOJIMYHO MPEACTABISATh PE3YJIbTAThl IPOCKTHON
WM UCCIICIOBATEIBCKOM JAEATSIBHOCTH, IPU STOM I'PAMOTHO HCIIOJIb30BaTh
U3yJYCHHBIA TOHATUHHBIA —ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIIMEH

1.20

OpY BBHIOJHEHHMH YYEOHBIX NPOCKTOB U HCCIEJOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 33J]a4aMH, CICIUTh 3a BBIIOJIHEHUEM IUIaHA JCUCTBHN U
KOPPEKTHPOBATh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTD I'PYIIBI, BBICTPAUBATh KOMMYHHUKaTUBHOE B3aWMOJEHCTBHE,
HPOSIBIISAS TOTOBHOCTD pa3pelaTh KOH(IUKTHI

9 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJjbTara

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

1.6

pasnuyaTh SIBJICHUS MO OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIONTUX JTaHHOE (PU3UIECKOE SIBJICHUE

pacrio3HaBaTh  NpOSIBICHHE M3Y4YEHHBIX  (puU3MuYecKuX  sSBIEHHA B
OKpY’KalollleM MHUpe, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
9TOM TEpPEBOJUTh MPAKTUYECKYI0 3ajadyy B Yy4eOHyI0, BBIIEIATh
CYIIIECTBEHHbIE CBOMCTBA (MIPU3HAKU) (PUZUYECKUX SBJICHUN

OTKCBHIBATh M3yUYEHHbIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, MCIOJB3YS
¢u3nyeckue  BEIMYUHBI, @pPU  ONMCAHUU NPABWIBHO  TPAaKTOBAThb
(Gu3nUecKuit CMBICT HCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS U EIUHMIIBI
¢u3NYEeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3NYeCKyl0 BENUWYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

XapaKTepu30BaTh CBOWCTBA TeN, (GU3MYECKUE SIBICHUS U TPOIECCHI,
WCIIOJb3Ysl  U3YYEHHBIE  3aKOHbI, IPA OTOM J1aBaTb  CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMATHUYECKOE BBIPAKCHHE

O0OBSICHATH (I)I/I3I/I‘-ICCKI/Ie nmponeccol 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



[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBJICHHUH,
(U3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pematb pacu€THble 3amaud (OmUparouIecs Ha cucteMy u3 2 — 3
YPaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJIW3a YCJIOBHUS 3aJayd 3alMChbIBaTh KpaTKOe
YCIIOBHE, BBISBIATH HENOCTAIOUINE WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U (OpPMYJIbl, HEOOXOAUMBIE IJsl PELICHMs], IPOBOJUTH PACUEThl U
OLIEHUBAThb  PEAIMCTUYHOCTh  IIOJIyYCHHOTO  3HAYEHHUA  (PU3UYECKOM
BEJIMYUHBI

1.8

pacrio3HaBaTh IpPOOJEMBI, KOTOpPbIE MOXHO pELIUTh MPH I[TOMOIIU
($U3NUECKUX METOJIOB, HWCHOJIb3Yys OINHUCAHHE WCCICAOBAHUS, BBLICIATH
IpOBEPAEMOE  NPEANOI0KEHNEe, OLEHMBATh IPABUIBHOCTh  MOpSAAKA
IPOBEIECHUS  UCCIIEAOBAaHMs, J€laTh  BBIBOJBI,  HMHTEPIPETUPOBATDH
pe3yibTaThl HAOIIOAECHUN U ONBITOB

1.9

IMPOBOAUTDH OIIBITHI 110 Ha6JHOI[eHI/IIO (1)I/I3I/I‘IeCKI/IX SIBJICHUH WJIN (1)I/I3I/I'~I€CKI/IX
CBOMCTB TeJl: CaMOCTOATEIbHO COOMpATh YCTAaHOBKY U3 HM30BITOUHOIO
Habopa 00opynOBaHMs, ONHUCHIBATb XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMynHpOBaTh BHIBO/IBI

1.10

IPOBOJIUTHh NPU HEOOXOAMMOCTH CEPHIO NPSMBIX HW3MEPEHUH, ONpeness
CpeHee 3HaueHue Hu3MepseMoil BeauuuHbl ((OKYCHOE pacCcTOosHuE
coOuparonield  JUH3BI), OOOCHOBBIBATH BBIOOp CIOCO0a HM3MEpEHUs
(M3MepuTEeIHHOTO MPUOOpa)

1.11

NPOBOJIUTH  HCCIEIOBAHME 3aBHUCUMOCTEH (U3WYECKHX BEIMYUH C
UCIIOJIb30BaHUEM MPSAMBIX HW3MEPEHHWH: IJIaHUPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  yCTAHOBKY, (PUKCHUpOBaTh  pe3yibTaThl
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpauKoOB, JeNaTh BHIBOJIBI IO PE3YyJIbTaTaM UCCIIEJOBAHUS

1.12

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIMYHH: ITIIAHWUPOBATH
HN3MCPCHUA, CO6I/IpaTI) SKCIICPUMCHTAJIBHYIO YCTAHOBKY U BBIIIOJHATH
HU3MCPCHUA, CICAYyA Hp@l[J'[O)KGHHOfI HHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYMHBI U AHAJIM3UPOBATH IMOJIYUYCHHBIC PE3YJIbTATHI C y‘léTOM 3aIlaHHOI7I
MOTrpeIIHOCTHU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOiroaaTh MpaBuia TEXHUKU O€30MAaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
00opyI0BaHEM

pa3ianyaTh OCHOBHBIE TMPU3HAKH M3YyYCHHBIX (U3UYECKUX MOJEINeH:
MaTepuaiabHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCYHBIH HCTOYHHK
CBeTa, JIy4, TOHKas JINH3a, [JIaHeTapHasi MOJIeNIb aToMa, HyKJIOHHAsi MOJIEhb
aTOMHOTO sipa

XapakTepu3oBaTh MPUHLUUIBI  JCHCTBUS  M3YYEHHBIX INpHOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha MX OMMCAHUA, UCIIONb3Yys 3HAHUA O
cBOWcTBaX  (U3MYECKUX SBJICHMH M  HeoOXonumble  (pusnueckue
3aKOHOMEPHOCTHU




1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH HM3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOLIECCOB MpU
pelieHnr  y4eOHO-TIPaKTHYECKUX  3a/ay, ONTHUYECKHE CXEeMbl s
MOCTPOCHHUS N300paKEHUH B IJIOCKOM 3epKajie U coOuparouieit TuH3e

1.17

OPUBOJIUTH  TpUMEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIONBb30BaHUS (DM3MUECKUX 3HAHUW B MOBCEIHEBHOMN
JKU3HHU U1 oOecriedeHuss 0€30MacHOCTH TPH OOpalleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3]I0POBbsI M COOIIOICHUSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH cpelie

1.18

OCYIIECTBIISATh TMOMCK HWHGpOpMAMU (PHU3UUECKOTO COJCPXKAHUA B CETH
WnuTepHer, camMoCTOATENbHO (POPMYTUpPYST MOMCKOBBIM 3ampoC, HAaXOAWUTh
MyTU ONpeeNIeHUs JOCTOBEPHOCTH MOJIYYeHHOH HMH(GOpMalud Ha OCHOBE
MMEIOIINXCS 3HAHUH U IOIIOJIHUTENIbHBIX HICTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBIOJHEHUH YYEOHBIX 3a/JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (pU3MUECKOro coaepiKaHMsl, CIIpaBOYHbIE MaTEpHUaJIbl, PECYPCHI
cetu HMHrepHer; Biagerb NpuéMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO371aBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMalMM W3 HECKOJIbKUX HWCTOYHUKOB (PH3UYECKOTO COJEpIKaHUS,
MyOJUYHO TIPEACTABIIATH PE3YJIbTAaThl MPOCKTHON WMIIM MCCIIEIOBATEIBCKON
JIEATEIIbHOCTH, IIPX 3TOM I'PAaMOTHO HCIOJIb30BAaTh U3YYEHHBIN MOHSITUHHBINA
anmapar Hu3y4aeMoro pasziena (QU3MKH U CONPOBOXKIATh BBICTYIJICHUE
pe3eHTaluel ¢ y4€TOM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IpPH  BBIIOJIHEHUU YYCOHBIX IPOCKTOB W HCCICAOBAHUN (DU3HUSCKUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYIIEe B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ[a4aMH, CIEAUTh 32 BBITIOJIHEHUEM IUIaHA JIEHCTBUU U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKIJIA] B
NEeSTENIbHOCTh TPYIMIBI, BHICTPAUBaTh KOMMYHHUKATUBHOE B3aWMOJICHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTb KOHPIUKTHI



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KUIIACC

Kon Kon
pa3aesia  3JieMeHTa

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHMPA

dusuka — HayKa o npupoje. fABiaeHust npupoibl. Puzndeckue

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

1.1 SABJICHUS: MEXaHHYCCKHE, TCIIJIOBBIC, OJICKTPHUYECCKUC,
MariuTHBIC, CBETOBEIC, 3BYKOBBIC

dusnueckue BeTMUYWHBL V3MepeHHe (U3NYECKHX BEIUYHH.
1.2 Puznueckue npuOopHI. [Torpemnocts U3MEPECHU.
MesxayHapoiHasi cucTeMa eAMHUIL

EcrecTBeHHOHayuyHbId ~ METOJA  TMO3HAHUA:  HAOJIOJCHHE,
IIOCTAHOBKA HAY4YHOTO BOIIPOCA, BBIIABW)KCHHE TMIIOTES,

! 13 DKCHEPUMEHT 1o IIPOBEPKE TANIOTES, 00BICHEHHE
Ha0JII0/1a€MOT0 SBJICHUS
14 Onucanne GU3NUECKUX SBJICHUN C TIOMOIIBIO MOJIEIEH
[TpakTuyeckue paboOTHI:
W3mepeHue pacCTOSTHUM.
15 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MaJbIX TEJ.
N3mepenne Ttemmeparypsl NpU IOMOIIU KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEPATypPhl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEHLIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3MepBhl.

2.1
OnbITHI, 10Ka3bIBAIOLIUE JUCKPETHOE CTPOSHUE BELIECTBA

59 JIBrmxenne vactul BemecTBa. CBsA3b CKOPOCTH JIBUKCHUS
' yacTull ¢ TemnepaTypoil. bpoyHoBckoe nBuxxenue, muddysus

23 B3anMoieliCTBIE YacTHI] BEIECTBA: IPUTIKEHUE U
' OTTAJKUBAHHE

2 ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHUE TIa30B,
24 KHUJAKOCTEH W TBEPABIX (KpUCTANIMYecKHX) Ten. B3aumocBssb

MCXKOY CBOMCTBaMH BCIICCTB B PA3HBIX arp€raTHbIX COCTOSHHAX
H UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/JIbI

[TpakTyeckue paboOTHI:

2.6 Onenka jauamMeTpa aToMa  METOAOM  psiioB  (C
ucrnoib30BaHueM dortorpaduit).




OMnbITH IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITHl 10 OOHAPYKEHUIO NEHCTBUS CHJI MOJIEKYJISPHOTO
MPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEUCTBUE TEJI

3.1

MexaHudeckoe IBHKCHHE. PaBHOMEpHOE W HEpaBHOMEPHOE
NIBIDKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU  HEPABHOMEPHOM
IBIDKEHUU. Pacuér myTH 1 BpeMeHU JIBH)KECHHS

3.3

3.4

3.5

SIBnenue uHepuuu. 3aKOH MHEpLUM. B3anMopelicTBrue Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUS Tell. Macca kak mepa
WHEPTHOCTH TeJla
ITnotHocTh BemecTBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €JUHHIIE 00bEMA BEILECTBA

Cuita Kak XapakTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢ mOMOIIIBIO
JTMHAMOMeETpa
SlBneHue TaroreHus u cuna TsbkecTH. Cuila TSDKECTH Ha
Ipyrux ianerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue ckoiabXKeHUs U TpeHue nokod. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

3.10

CloXkeHue CuJjl, HampaBJICHHBIX 110 OJHOM MpPsIMOM.
PaBHOnelicTBYIOIIASA CHIT

[TpakTuyeckue paboOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapvKa B
KHUJIKOCTH, MOJAEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
OrmpeniesieHne cpeaHel CKOPOCTH CKOJIBKEHUS OpycKka WIH
[IapyuKa MO HAKJIOHHOW miockocTd. OmnpeneneHue MIOTHOCTU
TBEpAOro Ttena. ONBITHI, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTD
pacTsbkeHus (gegopmarii) Npy>KUHbl OT MPUIIOKEHHON CHIIBI.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl TpPEHUS
CKOJIBKEHHUSI OT Beca Tela M XapakTepa CONPHUKACAOIIMXCS
IMOBEPXHOCTEN

3.11

@usnueckue SBICHUS B NPUPOAE: INPUMEPHl JBHKECHHUS C
Pa3IMYHBIMM CKOpPOCTSIMH B JKHMBOM M HEXHUBOM IPUPOJE,
JIECTBHUE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MTOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenne T1BEpmoro Tenma. CmocoObl  yYMEHBIIEHUS |
yBeJ'II/I'-IeHI/Iﬂ JaBJICHUA

JlaBnenue raza. 3aBUCHMOCTb JaBJ€HHMA Taza OT 00BbEMa,
TeMIIepaTypbl




4.3

Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMU, X KUJAKOCTAMHU U Ira3daMu.
3akoH ITackang. [TneBMaTHYeCKHEe MAIIMHEI

4.4

4.5

4.6

3aBUCUMOCTD JaBJICHUS KUJIKOCTH oT TJTyOUHBI.
Iunpocratudecknii  mapagoke.  CooOmarommecss  COCY/IBI.
[M'uppaBnuyeckre MEXaHU3MbI

Atmochepa 3emumm u armocdepHoe mgamieHue. I[IpuuuHbI
CyIIECTBOBaHUS  BO3AYymHOM  000j0ukk  3emmm.  OnbIT
Toppuuemnu. 3aBHCHUMOCTh  aTMOC(EPHOTO  JABICHHUS OT
BBICOTBHI HaJ] YDPOBHEM MOPsI

Usmepenne  atmocdepHoro  aasneHus. [lpuboper s
u3MepeHus aTMOchEepHOro AaBlICHUS

4.7

JlelicTBME XUIKOCTM M Tra3a Ha IOrPYKEHHOE B HUX TEJO.
BrrTankuBaromias (apxumenoBa) cuiia. 3akoH Apxumesaa

4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejda B BOJIE OT 00bEMaA
NOTPYKEHHOW B  XKUAKOCTh 4actu Tena. OnpeneneHue
BBITAJIKMBAIOIIECH CUJIbI, JEMCTBYIOIIEH Ha TeJo, MOrpyKEHHOE
B JKUJKOCTh. [IpoBepKa HE3aBUCUMOCTH BBITAJIKUBAIOIIIEH CUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT Macchl Tena. OMBITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOUIEH  CHJIBI,
JEHCTBYIOIIEH Ha TEJIO B )KHUIKOCTH, OT 00BhEMa MOTPYKEHHOW B
JKMAKOCTh YacTH Teda ©W  OT IUIOTHOCTH — KHJKOCTH.
KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHUE JIOAKU U
omnpeenaeHue e€ rpy30no1bEMHOCTH

4.10

®dusnyeckue SBICHUS B MPUPOJE: BIMSIHHE aTMOC(PEPHOTO
JTaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO
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TexHuueckue YCTPOWCTBA: cooO0Imaronuecs COCYIBI,
YCTPOMCTBO BOJOIIPOBOJIA, TUAPABIMYECKUI MPECC, MAHOMETD,
OapomeTp, BBICOTOMED, MTOPIIIHEBON HACOC, APEOMETP

PABOTA, MOITHOCTD, SOHEPT'UA

5.1 Mexanudeckas pabora

5.2 MexaHnueckas MOIIHOCTb

53 [IpocTble MeXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' [TpaBuiio paBHOBECHS phluara

5.4 [TpumeHeHue mpaBuia paBHOBECHUS pbldyara K OJIOKy
«3on0TO€ TpaBWIO» MexaHukd. KoadduuueHt mosae3Horo

5.5 neiictBus MexaHu3MoB. IlpocTele MexaHH3MBI B OBITY U
TEXHUKE

5.6 [ToTennmanpHast SHEPTUH TeJIa, TOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus



5.8 [TonHast MexaHWYeckass »SHEprus. 3aKOH M3MEHEHUS U
' COXpPaHEHHsI MEXaHUYECKOH dHepruu
[TpakTuyeckue pabOTHI:
Onpenenenre paboOTHl CHIIBI TPEHUS MPH PAaBHOMEPHOM
5.9 JOBIDKEHMH ~ Tela [0  TOPU3OHTAJIBHOHW  TOBEPXHOCTH.
' Uccnenoanue ycnoBuii paBHoBecusi poruara. Msmepenne KII
HaKJIOHHOM  IUIOCKOCTH. M3yueHue 3akoHa  COXpaHEHUs
MEXaHUYECKOM SHepruu
5.10 @u3nuecKue sIBICHUS B IPUPOJE: PbIYAry B TEJIC YEIIOBEKA
TexHuuueckue YCTPOMCTBA: phlyar, MOJIBH>KHBIN u
5.11 HETOABMKHBIM  OJIOKHM, HAKJIOHHAs INIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBbITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pa3zejia  3JieMEHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOH Teopuu
6.1 CTpoeHusi BemiectBa. Macca u pasmepbl MosieKysl. OIBITHI,
' HOJTBEPXKIAIOIINE OCHOBHbIE HOJIOKEHHUS
MOJIEKYJISIPHOKMHETUYECKOI TeOpuH
6.2 Mogenu TBEPIOro, >KUAKOTO M Ta3000pa3HOTO COCTOSIHUH
' BemlecTBa. Kpucramimueckue u aMmop¢Hsbie Tena
6.3 OObsicHEHHE CBOWCTB Ta3oB, XHUAKOCTEH M TBEPIBIX TEJN Ha
' OCHOBE ITOJIO’KEHUH MOJIEKYISIPHOKUHETUIECKON TEOPUH
6.4 CMaunBaHue U KallWUISIPHBIE SBICHUS
6.5 TemnoBoe pacupeHue U CKaTHe
6 6.6 Temmneparypa. CBsA3b TeMIepaTypsl €O CKOPOCTBIO TEILUIOBOTIO
' JIBUYKEHUSI YaCTHUIL
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHUs BHYTpEHHEH
' SHEPIUu: Terjionepeaaya U CoBepIeHre padoThl
6.8 Buasl  Temomepenadd:  TETUIONPOBOAHOCTH,  KOHBEKIIHS,
U3ITy4YeHUE
6.9 KonndecTBo TemoThl. Y aenbHas TEMI0EMKOCTh BEIIECTBA
6.10 TemiooOMeH U TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOTO
' Gananca
6.11 [lmaBneHne W OTBEpACBaHHWE KPHCTALUTUMYECKAX BEIIECTB.
' V esbHast TEMIoTa MIaBIeH s
6.12 [Tapoobpa3zoBanue u konjeHcanus. Vcmapenue. Kunenwe.




VY nenbHas TEeIIoTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS! OT aTMOC(HEPHOTro JaBICHUS

6.13
6.14

BiaxxHocTh BO31yXa

3Hepm;1 TOILJIMBA. YIICJ'IBHaH TEIJIOTAa CrOpaHusa

6.15

[Tpunmunsl paboTsel TemaoBbix asurareneit KIIJ teroBoro
asurarens. TemnoBple JBUTATENM W 3alUTa OKPYKArOLIEH
cpensl

6.16

6.17

6.18

6.19

3aKOH COXpaHEHUS W IMPEBPALICHUS HSHEPrUM B TEIUIOBBIX
nporeccax
[TpakTrueckue paboThI:
OnbIThl MO OOHAPYKEHUIO JIEUCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSDKEHUSL.
OMnBITH 10 BBIPAIIMBAHUIO KPUCTAIIOB MOBAapEHHOM CONU
WIM caxapa.
OnbITEl IO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TElL.
Ornpezenienne naBjieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnbIThI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh  JIaBJICHHS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUS W OXJIAKICHHUS.
[IpoBepka rumoTe3sbl JIUHEHHOW 3aBUCHUMOCTH JUIMHBI
CTONOWKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOke OT
TEeMIIepaTypHhl.
Habnronenne u3MeHEHHs BHYTPEHHEM SHEpPruM Tela B
pe3ynbTaTe TeIIonepeaaun U padoThl BHEITHUX CUJL.
UccnenoBanue siBneHUs TEIUIOOOMEHA MPU CMEIIMBAaHUHU
XOJIOAHOW U ropsiueil BOJBI.
Ornpenenenne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJIOM
IIPH TETJI00OMEHE C HarpeThIM METAJUTMYECKUM ITUITHH]IPOM.
Ornpenenenne yAaelnbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca ucrnapeHusl.
OrnpesiesieHre OTHOCUTENBHOM BIIAYKHOCTH BO3/TyXa.
Ornpenenenne yAeIbHON TEIIOTH TIABICHUS JIb/IA.

dusnueckue SIBICHUS B IPUPOJIC: MOBEPXHOCTHOES HATSKCHUE U
KallWUISIPHBIC SIBJICHUS B TPUPOJC, KPHCTALIBI B TMPHPOJIE,
uznyuenue CoJHIIA, 3aMep3aHHe BOJOEMOB, MOPCKUE OpH3HI;
o0pa3oBaHue POCHI, TyMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoOiicTBa: KaIuJuIsiphl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAIJIOB, KUJAKOCTHBI TEPMOMETp, AATUUK
TEMIEPATYpPbl,  TEPMOC,  CHUCTEMA  OTOIJIEHUS  JOMOB,
TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOuHa, JIBUTATENb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA



7.1

Onexrpuzanus Teil. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumoneiictBue  3apsokeHHBIX — Tel.  3akoH  Kynona

7.2 (3aBUCHUMOCTb CHJIbI B3aUMOJICUCTBUSL 3apsSKEHHBIX TEJI OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMu)
OnekTpuueckoe mojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.

7.3 [IpuHuMnT =~ Cymepro3uIyMKu  JJEKTPUYECKUX  Tojied  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenu BIIEKTPUYECKUX 3apsI0B. DJieMeHTapHbIN
7.4 anexktpuueckuid 3apsan. Crpoenue aroma. I[IpoBogHUKM U
JUAJIEKTPUKH
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJIEKTPUUYECKU I TOK. VYcnoBus CYILIECTBOBAHUS
' AIIEKTPUYECKOTO TOKA. MICTOYHMKHN MOCTOSIHHOTO TOKa

77 JleficTBUSI ANEKTPUYECKOTO TOKa (TEIIOBOE, XHWMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax

7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HaPsHKEHNE

79 ConpoTuBjieHHe TMPOBOJHUKA. YAENbHOE COMPOTUBJIICHHE
' BEIIECTBA

7.10 3akon Oma aJig y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUE MPOBOIHUKOB

712 PaGoTa u MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3akoH Jxoyms —

' Jlenna

713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIIEKTPUUECKOU dHEPTUU

' B ObiTy. KOpOoTKO€ 3ambIKaHue

714 [TocTossHHbIE ~ MarHUTBHL.  B3auMopeicTBHEe  MOCTOSIHHBIX

' MarHuTOB

715 MarnutHoe none. MarautHoe nojie 3eMJIM U €ro 3HaYeHUe AJis

' JKU3HHU Ha 3emiie

716 OmbiT Opcrega. MarHuTHoe TOJie AJIEKTPUYECKOTO TOKa.

' [IpuMeHeHne >JIEKTPOMArHuTOB B TEXHUKE
[elicTBue MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.

717 ONeKTpoABUTaTeNlb  IMOCTOSIHHOTO  Toka. Vcmonb3oBaHue

' DIIEKTPOJBHUTaTENied B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIIOpPTE

718 Oneitel Dapanes. SIBneHUE SICKTPOMATHUTHOM WHIYKIIHH.

' I[Mpasuio Jlenma
Onektporedeparop. CmocoObl TOMYyYEHHUS]  AIEKTPUIECKOM

7.19 SHEPTUH. DJIEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUH

790 [TpakTueckue paboThI:

OnbITHl O HAOIIOJIEHUIO AJIEKTPU3ALMHU Tell UHAYKUUEH U Tpu




7.21

7.22

COIIPUKOCHOBEHUMU.
HccnenoBanue NeHCTBUSA HNEKTPUYECKOTO MO HA IPOBOJHUKA
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaIPsHKCHUS.

HccnenoBanue 3aBUCHMMOCTH  CUJIBI  TOKA, MAYLIETO 4epes
pPE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOpAa U HAIPSOKCHUS Ha
pesucrope.

OneIThI, [OEMOHCTPUPYIOLIME 3aBUCHUMOCTH JJIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOAHMKA OT €ro JUIMHBIL, ILIOLIAAU
IIONIEPEYHOr0 CEUEHUS U MaTepHuaa.

ITpoBepka IIpaBUJIa CIIOKECHMS HaIpPsKEHUN pu
IIOCJIEIOBATEIIbHOM COEJUHEHUN ABYX pe3ucTopoB. [IpoBepka
IpaBuja JUisi CWIbl TOKa IIPU IApaJUICIbHOM COCAVMHEHUHU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  yepe3  pesuctop.  OmpesneneHue  MOIIHOCTH
JIEKTPUYECKOTO  TOKA,  BBIACIAEMOHM  HA  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KII/]
Harpesatend. lccnepoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
MIOCTOSIHHBIX ~ MarHUTOB.  V3yuyeHWe  MarHMTHOIO  IOJIA
MOCTOSIHHBIX MAarHUTOB IpPU UX OOBEAMHEHUU U Pa3/ICICHHH.
HccenenoBanue AEMCTBUSA JIEKTPUUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJEMCTBHS KaTYyIIKH C TOKOM U MarHuTa OT CHJIbl TOKa U
HampaBJIeHUs TOKa B  Karymke. M3ydeHue paelcTBus
MarHMTHOTO IOJI Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
uzyueHue paboTbl snexrpoasuratens. Msmepenune KIIJ]
AIIEKTPOJIBUIaTENIbHON YCTaHOBKH. OIIBITHI 110 MCCIEI0BAHUIO
ABJICHUS]  JJIEKTPOMAarHUTHOM  WHAYKIMHM:  HCCIEJAOBAHUE
M3MEHEHUH 3HaYeHMsI U HallpaBJIEHUS HHAYKIIMOHHOTO TOKa

dusnyeckue sBIECHUS B NPUPOLIE: IIEKTPUUECKUE SIBICHUSA B
aTMocdepe, 3JIeKTPUYECTBO KHUBBIX OpPraHW3MOB, MarHUTHOE
nosie 3emud, Apeid TMOTOCOB, POIh MATHUTHOTO TOJS JIsI
KU3HM HA 3eMJie, OJISPHOE CUSHUE

TexHuueckne  yCTpPOMCTBA:  QJIEKTPOCKOIN,  aMIEPMETP,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUYECKOW DHEPIHH,
AIIEKTPOOCBETUTENBHbBIE npubopHl, HarpeBaTelbHbIE
AIIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
MIpelOXpaHUTENH, AJIEKTPOMAarHur, 3JIEKTPO/IBUTaTellb
MOCTOSIHHOTO TOKA, T€HEPaTOp MOCTOSHHOTO TOKa




9 KJIACC

Kox Konx snementa [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
paszznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuyeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTEILHOCTh MEXAHUYECKOIO JBIKEHUS
8.3 PaBHOMEpHOE TPSAMOJIMHEHOE JBUKEHUE
8.4 HepaBHoMepHOe mnpsiMosnHelHOe aBMkeHue. CpenHss U
' MT'HOBEHHAsI CKOPOCTh Tella IPU HEPAaBHOMEPHOM JBUKCHHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOIIMHEHHOE TBUKCHHE
8.6 CBobOomHoe manenue. OneiTel [ anmes
PaBHOMepHOE nBHKEHME T10 OKpyXHOCTH. llepmon wu
8.7 gactota oOpameHus. JluHeWHas W yryioBas CKOPOCTH.
LleHTpOCTpEeMHUTETHPHOE YCKOPCHHE
8.8 [TepBrrit 3akoH HproToHa
8.9 Bropoii 3akon Herotona
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uuu CUil
8.12 Cuna ynpyrocru. 3akoH ['yka
8 8.13 Cuna TpeHUs: CHWJa TPEHUS CKOJBXKCHHS, CHJIa TPEHUS
' TIOKOS, IPYTHE BUJIBI TPEHUS
8.14 Cuna TSODKeCTH U 3aKOH BCEMUPHOTO TATOTCHHUS. Y CKOPCHHE
' CBOOOIHOIO NaICHUS
8.15 JBuwxenne mmaneT Bokpyr Comnma. IlepBas kocMudeckas
' cKkopocTh. HeBecoMocTh 1 meperpy3ku
8.16 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPOE TEIO
8.17 PaBHoBecue TBEpAOrO Tema € 3aKPEIUIEHHONH  OChIO
' BpaieHusi. MoMeHT cuibl. LleHTp TsoxecTn
8.18 Nmnynsc Tena. U3menenne ummnynbca. UMmynbe cuibl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 PeakTuBHOE qBUXKEHUE
8.21 Mexanunyeckas paboTa U MOIITHOCTh
8.9 PaGora cun Tspkectd, ynpyroct, TpeHUs. CBsi3b SHEpPruu W
' paboThI
8.93 [ToTeHnmanpHast HEPTHs Teja, MOJAHITOTO HaJ ITOBEPXHOCTHIO
' 3emun
8.24 [ToTeHunanbHas 3HEPTUs CKATON MPYKUHbI




8.25

Kunernueckas sneprust. Teopema 0 KWHETUYECKOW SHEPTUU

8.26

8.27

3aKOH COXpaHEHUS] MEXaHUYECKON YHEPTUH

[IpakTuueckue padbOTHI:

Ompenenenne cpenHe CKOPOCTH CKOJNBXEHUS Opycka WiH
JBIKCHUSI LIapHKa [0 HAKJIOHHOHM mmiockoctu. OmnpeneneHue
YCKOpEHHs Tela NpU pPaBHOYCKOPEHHOM JBIJKCHHH  IIO
HAKJIOHHOW TIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH  HYTH  OT  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JABIKECHHH
0e3 HayaJIbHOW CKOPOCTH IMYTH OTHOCSTCA KakK pPAJ HEUETHBIX
9HCcell, TO  COOTBETCTBYIOIIME  IIPOMEKYTKH  BpPEMEHH
OJTMHAKOBBI.

HccnenoBanme 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT CHIIBI
HOopMalibHOTO AaBieHus. Omnpenenenue ko3¢ (uIeHTa TpeHUus
CKOJIb)KCHUS. Onpenenenne KECTKOCTH MPY>KHAHBL.
Onpenenenne paboOThl CWIbBI TPEHUS TPU PaBHOMEPHOM
IBIDKEHUM  Tela MO  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
Omnpenenenue paboThl CHIIBI YIPYTOCTH IPU MOABEME Tpy3a C
UCIIOJIF30BAHUEM HETIOIBM)KHOTO M IOJBHYKHOTO OJIOKOB

8.28

8.29

duznyecke SIBICHUS B npupoac: IMPUIMBbBI W OTJIHMBBI,
JABHKCHUC T1JIAHET ConHeuHoMI CUCTCMbI, pCAKTHUBHOC ABHUKCHUC
JKUBBIX OpPTraHHU3MOB

TexHuueckue YCTpOfICTBaI CIIMAOMCTpP, AATYMKH IIOJIOKCHHUA,
pacCToOAHUA U YCKOPCHUS, pPAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe  nBukeHue. OCHOBHBIE  XapaKTEPUCTUKHU

91 KoJe0aHuii: IEPHOI, YaCTOTa, aMILIUTY 1A
9.2 MareMaTnyeckuii ¥ TPYXKUHHBIM MasTHUKHU. [IpeBpaineHue
' SHEpPIruu Npu KoJaeOaTeIbHOM JIBHKEHUH
9.3 3aryxatomue kojebanus. BeinyxaeHnnsie konebanus. Pezonanc
Mexannueckne BonHbL. CBONCTBA MEXAHMYECKHMX  BOJIH.
9.4 IIpononpHbIE U MONIEpEYHBIE BOJIHBI. J[1HA BOJIHBI U CKOPOCTh
' e€ pacnpocTpaHeHus. MexXaHH4ecKue BOJHBI B TBEPAOM TellE,
CEHCMUYECKHE BOJIHBI
9.5 3Byk. I'pomMKoCTb 1 BbICcOTa 3ByKa. OTpa)keHUe 3ByKa
9.6 Wudpa3Byk u ynpTpa3zByk
[IpakTuyeckue paboOTHI:
Omnpenenenne 4acTOThI U MepHoa KoleOaHU MaTeMaTHYECKOTO
9.7 MasTHHKA.

OmnpeneneHne 4YacTOThl W IepUojia KoJeOAaHUH MPYKUHHOTO
MasiTHAKA




HccnenoBanue 3aBUCUMOCTH nepuosa KosieOaHuin
MOJIBEIIEHHOTO0 K HUTHU Tpy3a OT JUIMHbBl HUTH. VccrienoBanue
3aBUCUMOCTH IE€pHOJa KOJeOaHUN NPYXKMHHOTO MasTHUKA OT
Macchl rpys3a. [IpoBepka He3aBUCHMMOCTH Iepuoja KoJjeOaHMit
rpy3a, MOABELICHHOIO K HMTH, OT MAacChl Ipy3a U XECTKOCTH
npyXuHsl. I3mepenue yckopenus cBOOOIHOTO MaieHHUs
dusnueckue SABICHUS B INPUPOJE: BOCIPUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI, I[yHaMH,
9X0
9.9 TexHnueckue ycTpoucTBa: 3X0JI0T, UCIIOJIb30BaHHE YIbTPa3BYKa
' B OBITY M TEXHHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHbBI
101 DJEeKTpOMarHUTHOE  MOJie.  DJEKTPOMAarHUTHbIE  BOJIHBI.
' CBoiicTBa 3J1EKTPOMArHUTHBIX BOJIH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJH
10.3 OnexkTpoMarHuTHas npupoja ceeta. CKopocTb cBera. BoiaHoOBbIe
' CBOMCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHue CBOMCTB BJIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOWIBHOTO TenedoHa
105 duznyeckue SBICHUS B MpUpoJe: OHOJIOrMYEcKoe JIeicTBHE
' BUJIMIMOT O, YIBTPa(HOJIETOBOTO U PEHTI€HOBCKOTO M3ITyUeHHI
10.6 TexHuueckue ycTpoicTBa: HCIIOJIb30BAaHHE JIEKTPOMArHUTHBIX
' BOJIH JIJIs1 COTOBOM CBA3M
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cseta
11.2 [IpssmonuHETHOE pacpoCcTpaHEHHE CBETa
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa
114 [Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. llomHoe
' BHYTpPEHHEE OTPaXEHHUE CBETA
115 JIunza. Xop jtyyel B TMH3E
11.6 Ontuyeckas cucteMa ¢oTroarnmapara, MUKpOCKOIA U TeJIECKoIa
11 11.7 I'maz  kak  onruueckas  cucrema.  biIHM30pykoCTh U
' JATLHO30PKOCTh
118 Paznoxenue Oenoro cBera B crnekrp. OnbiTel HbroTOHA.
' CrnoxxeHue CieKTpalnbHbIX IBETOB. Jlucnepcus ceera
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBHCHMOCTH yIla OTPaKEHHUS] CBETOBOIO
11.9 Jy4a OT yIJia MaJcHHUsL.
W3yuenne XapakTepUCTHK W300paKEHUs TpenMeTa B
TUTOCKOM 3€pKaie.




11.10

11.11

HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO
Jy4a OT yIJia aJIcHUs] Ha TPAHHMIIE «BO3YX — CTEKIION.
[Tonyyenne wu300pakeHH C TOMOIINBI coOuparomen
JIMH3BIL.
Onpenenenre GOKYCHOTO PaCCTOSIHUS U ONTHYECKOW CHIIBI
coOuparoIei JTMH3HI.
OMnBITH IO PA3TIOKEHHIO OETOTo CBETa B CHIEKTP.
OneITEI TIO BOCHPHUATHIO I[BETA MPEIAMETOB TPH HX
HAOJII0ICHUU Yepe3 I[BETOBBIC (PUITBTPHI
dusnueckue sBeHust B npupoje: 3arMmenus Comnna u JIyHbI,
I[BeTa TEJ, ONTHYECKHE SIBJICHUA B armocdepe (uBer HeOa,
pedpakmus, pagyra, MUPax)
TexHuueckue ycTpoHCTBa: OYKH, MEPUCKOM, QoToanmapar,
OINITUYECKUE CBETOBO/IbI

12

KBAHTOBLBIE ABJIEHUA

121

12.2

OmneiTel Pesepdopaa u mimanetapHas Mojaenb aTtoma. Mojenb
aroma bopa

HUcnyckanne u  mnorjiomeHue cBera aroMoM. KBaHTHI.
JIuHenyaTsie CIIEKTPhI

12.3

12.4

PagnoaktuBHOCTB. Anb(da, 6eTa- u raMMa-u3ITydeHHs

Crpoenue atomHoro siapa. HykinoHHast MoJienb aTOMHOTO siapa.
H30TOmnEI

125

PannoaktusHele npeBpanienus. Ilepuon nosypacnana aToMHbIX
A1ep

12.6

12.7

SAnepHble peakiuu. 3aKOHBl COXPAHEHHUS 3apsSAOBOTO U
MacCOBOI0 YHCEI

3Hepr1/151 CBA3U ATOMHBIX ACP. CBs13b MaCCHI U SHEPTIUuun

12.8

12.9

12.10

12.11

12.12

Peakiuu cunrtesa u genenus siaep. Mcrounuku saeprun ComHia
" 3BE3]

SnepHas sHepretuka. JlelicTBUE paguOAaKTUBHBIX U3JIyYCHUN Ha
JKUBBIE OPTraHU3MBbI

[IpakTuyeckue paboOTHI:

HabmtoneHune criionHbIX ¥ TUHEWYaThIX CIIEKTPOB U3ITYYEeHHUS.
HccnenoBanne TpPEKOB: HW3MEPEHHUE HHEPIUM  YAaCTHUIIBIIO
TOPMO3HOMY IyTH (110 (hoTOorpadusim).

W3mepenune paanoakTHBHOTO (poHA

dusznueckue  SABJICHUA B IPUPOJE: €CTECTBEHHBIH
panMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJUOAKTHBHOE
U3Iy4YeHUE TPUPOAHBIX MUHEPAIOB, JIEHCTBUE PaHMOaKTUBHBIX
U3ITyYeHU Ha OpTaHU3M YeJIOBeKa

TexHu4eckue YCTpPOWCTBA: CIEKTPOCKOI, HWHAWNBUIYAJIbHBIN



AO03UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKK B Hay4HOH KapTUHE MHUpPa; CHOPMUPOBAHHOCTH
0a30BBIX TMPEACTABICHUI O 3aKOHOMEPHOW CBS3M W IO3HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyronie pond (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 3BOMIOLUUHN (PU3MUYECKUX 3HAHMHA M HUX POJIH B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpA, O BKJIAAEC POCCUHCKHUX U
3apyOeKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB
OKpPY’KaloIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUs O BHJIAX MaTepuu (BELIECTBO M IOJIE), O JBUXEHMU KakK Crocode
CYIIECTBOBAaHHUS MaTepUH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKOH CYNIHOCTH SIBJICHUN NPHPOJIBI (MEXaHUYECKHX,
TEIUIOBbIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3jinyaTh SIBICHUS
[I0 ONHWCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JlaHHOE (PU3NYECKOe SBJICHUE; YMEHHUE pPaclO3HaBaTh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBJICHUH B OKpYKAIOUIEM MMpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Biianenne ocHOBaMM MOHATHUHMHOIO amnmnapara ¥ CHMBOJIMYECKOIO S3bIKA
GU3MKM ¥ UCHONB30BaHUE HUX JJIs pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapakTepu3oBaTh CBOWCTBa TeJ, (U3MYECKUE SBICHHUS M IPOLECCHI,
UCTIONB3Ys PyHIAaMEHTAIbHBIE U SMIUPUUYECKHUE 3aKOHbI

YMeHHne OmnuChIBaTh HM3yUYEHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBICHUS,
UCIIONB3Ys PU3HUECKUE BETUUMHBI

Bnanenue ocHOBaMH METOAOB HAay4YHOTO MO3HAHHS C YYETOM COOIIOIEHUS
MpaBuJI O€30MACHOTO Tpy/ia: HabMoIeHue PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSATEIBHO COOHMpATh ASKCICPUMEHTAILHYIO YCTAaHOBKY W3
JTAHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIMHU, OMUCKHIBATH XOJI OMBITA U
3aMMChIBaTh €r0 pe3yNbTaThl, HOPMYIHPOBATH BHIBObL;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs,  CaMOCTOATENBbHO  COOMpAaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HWHCTPYKIIUH, BBIYUCIATH 3HAUCHUE
BEJIMUMHBI M aHAJIU3UPOBATh MOMYUYEHHBIC PE3YNbTATHI C YUETOM 3a/IaHHOMN
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBECACHUC HECIIOXKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOB&HHﬁ;
CaMOCTOSITEIIbHO COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY WM IPOBOIUTH
HCCIICOOBAHUC IO HHCTPYKIHHU, NPECACTABIIATH IMOJYYCHHBIC 3aBUCUMOCTU




¢u3nueckux BEIMYMH B BUAEe TaOmMI W TpaduKOB, YUUTHIBAThH
HOTPEITHOCTH, JIeNIaTh BBIBOJIBI IO Pe3yIbTaTaM MCCIIECIOBAHHS

[TonnManne XapakTEepHBIX CBOWCTB (PM3WYECKHX MOJeneil (MaTepuabHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIU CTPOCHUS ra3oB, >KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHAasi MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOI'O
A1pa) U yMEHUE IPUMEHATh UX JJIs1 00BbsCHEHNS (PU3NIECKUX MPOLIECCOB

VYMeHHne 00BACHATh (PU3NUECKHE MPOLECCHl U CBOIMCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHTyallMd NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIIATD NPUYHUHHO-CJICICTBCHHLIC CBA3HU n CTPOUTH
OOBSICHEHHE C OMOpOW HAa M3y4YCHHBIE CBOWCTBAa (PU3UYECKUX SIBJICHHUH,
¢du3nUeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITH

YMeHue pemath pacuéTHble 3aaaun (Ha 6aze 2 — 3 ypaBHEHHUI), HCTIOIB3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBANOIINE (PU3UYECKHIE BEIIMYMHBI, B YaCTHOCTH,
3alUCHIBaTh KPaTKOE YCJIOBHE 3a/Jaud, BBISBISATH HEAOCTAIOIIME TaHHBIC,
BEIOMpaTh 3aKOHBI W (GOPMYJIbI, HEOOXOmUMBIC i €€ pelieHus,
WCIIOJI30BaTh CIPABOYHBIC JaHHBIEC, MPOBOJUTH PACUEThl M OIICHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HA4eHHs (PU3MYECKON BEIMYUHBI, YMEHUE
ONpeAeNATh Pa3MEPHOCTh (U3MUYECKON BEIMYUHBI, MOJYYEHHOW MpHU
pelleHnH 3aa9u

YMeHHe XapakTepu30BaTh PUHIIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHCJIe OBITOBBIX NPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTHYECKHX
IPOLIECCOB 10 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUN U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH

10

YMeHne UCIoNb30BaTh 3HAHUS O (PU3UYECKUX SBICHHUAX B MOBCETHEBHOMN
JKU3HU g oOecrieyeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npubopaMl M TEXHUYECKHMHU YCTPOMCTBAMH, COXpPAHEHHS 3/10pOBbS U
COOJIIOJIEHHsI HOPM HKOJIOTMUECKOTO0 MOBEJEHHS B OKpY)KaoLIeH cpene;
NOHUMaHWE HEOOXOAUMOCTH TPUMEHEHUS JIOCTHXKEHUH (U3UKH |
TEXHOJIOTHH JUIsl pAlMOHAIBHOTO MIPUPOJIOIOIB30BAHUS

11

OnelT  moucka, MpeoOpa3oBaHUs W MOpeJCTaBiIeHUs HHMOpMauuu
¢u3nueckoro - coiepKaHMs €  MCIOJb30BaHMEM  HH(pOPMAIMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTHH; YMEHHME OLEHUBAaTh JOCTOBEPHOCTH
NOJYy4eHHOM MHQOpMalMM Ha OCHOBE HMEIOLIMXCA 3HAaHUM WU
JIOTIOJTHUTEIBHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BaTh IPH BBINOJIHEHUU
yuyeOHbIX 3aJaHuil  HAy4YHO-TIONMYJSIPHYIO  JIUTepaTypy (U3NYECKOro
coJiep’KaHusl, CIpaBOYHbIe MaTepuaibl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMH HaBBIKaMHU IpeoOpa3oBaHUs MHPOPMAIMK M3 OJHON 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMALINU U3 HECKOJIBKUX HCTOYHUKOB



HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanuueckoe aBuxkenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENEHOCTD
' TIBIDKCHUS

PaBHoMepHOe 1 HepaBHOMepHOe maBmxkeHue. CpenmHssi ckopoctb. Dopmyna s
1.2 BelYMCIEHHS CpeAHEl cKopocTH: V = S/t

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

13 x(O)=x,+vf

I'padukn 3aBUCUMOCTH OT BpEeMEHM ISl TPOEKIUH CKOPOCTH, IPOEKIHUH
IIEpEMEIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JBUKECHUU

3aBUCHUMOCTh KOOPJAMHATBl Tejla OT BPEMEHM B Clyyae pPaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:

Sl =v,, #i+a,*

(] [

DopMyibl Ui IPOEKLUHU MEPEMELLEHU, IPOCKLUUNA CKOPOCTH U MPOCKLUUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSMOJIMHEWHOM JIBUKECHUU:

2
14 -Sx(F)=DOx'f+ﬂx'%.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHH JISI NIPOCKIOHUHN YCKOPCHUA, NPOCKIHUN CKOPOCTH,
MpoeKIUU ICPEMCHICHUA, KOOPAWHATHI IIPU PAaBHOYCKOPCHHOM HpSIMOJ'II/IHeI\/’IHOM
JBHXXCHHUHN

CBobonHoe mnanenue. dopmynbl, omMchBaOUMe CBOOOJHOE TNaJE€HHE Tela Mo
15 | BEPTHKAmA (IBM>KeHUE Tena BHU3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BpEMEHHM JJISl POCKIIMU YCKOPEHUS, IPOEKIIUN CKOPOCTU U

KOOpJAUHATHI ITPpU CBO6OI{HOM MaaACHUU TEJIa IO BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JIBMKCHHUS TeJia 10 OKPYKHOCTH. HarpasiieHne ckopocTH.
1.6 ®opmynia JIsI  BBIYUCIEHUS CKOPOCTH Yepe3 pPaauyC OKPY)KHOCTH U MEPHO]
oOpareHus:




LenTpocTpemurenbHoe yckopenue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyra /7151 BBIYUCICHHS] YCKOPEHUS:

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

Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TIOTHOCTH:

_m

1.7 V
1.8 = Cwuua — BexTopHas puzmueckas BenumunHa. CIOKEHHE CHIT
1.9  SIBnenme mnepuuu. [lepBorit 3akon HeroToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEJIO
B3anmopencrtsue ten. Tperuit 3akon Herorona:
1.11 F p —F1—>2
Tpenue MOKos M TpeHHE CKOoJbxkeHus. DopMyiia I BBIUMCICHUS MOIYJS CHIIbI
TPEHMSI CKOJIbKEHHUS:
F_=n-N
1.12 p=H
Hedopmanus tena. Yopyrue u Heynpyrue gepopManuu. 3aKoH yrnpyroi aeopmanuu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHoOe TATOTeHHE. 3aKOH BCEMHUPHOTO TATOTECHUS:



F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHre cBOOOIHOTO NaieHusl.
dopmyiia 715 BBIYUCIECHUS CHIIBI TSKECTH BOJIM3H MOoBepXHOCTH 3eMiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u
Heperpy3Ku

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
1.15 p=mi
HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMirynbsce cuiibl

3akoH COXpPAaHCHUA UMITYJIbCa JJIA 3aMKHYTOﬁ CUCTCMBI TCII:
1.16  p=mmU +im,U, =const

PeakTuBHOE ABM)KCHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHL:

A=Fsooso
MeXaHI/I‘leCKaﬂ MOIIHOCTH:
1.17
=24

y

Kunernueckas n MMOTCHIHMAJIbHAA 9HCPI'Hs. CDOpMyJ'Ia JJI BBIYUCIICHUA KHHETHYCCKOM
OHCPIUM:

J'HUE

B
118 Teopema o kuHeTHUECKOU dHEeprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON
' SHEPIUHU Tella, IOJIHATOrO

HaI 3eMIIEH:

E,= mgh

Mexann4deckas OHEPIruAi:

E:Ek'l'Ep

1.19 .
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opmyiia sl 3aKOHA COXPAHEHUS

MEXaHUYECKOM 3HEepruu B OTCyTCTBUE Ul TpeHus: E = const.
IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

[IpocThie MexaHU3MBI. «30JI0TOC MTPABHUIIOY» MEXAHUKH.
1.20  Psruar. Mowment cuisl: M - Fl.

VYcioBue paBHOBECHS pbluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O510KK. KITJ] mpocThIx MEeXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

[laBiienue TBEpIOTO TENA.
dopmyina 1 BBIYMCIICHMS NAaBJICHUs TBEPIOIO Tea:
F
pP= ch
JlaBnenue raza. ATMocgepHoe AaBlICHHE.
FI/II[pOCTaTI/I‘IeCKOG JAaBJICHUC BHYTPU KUAKOCTHU.
d)opMyJIa AJI BBIYHUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH:

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBauueckuii npecc

3akoH Apxumena. @opmyia Uil ONpEAESICHNs BBITAJKUBAIOLIEH CUIIbL, AEUCTBYIOIIEH
HAa TeJo, MOTPYXEHHOE B KHUAKOCTh WU Ta3:

Fap =PEV

Ycnosue ninaBanus Tena. [InaBanue CYZAOB 1 BO3AYXOILJIAaBAHUEC

1.24

1.25

Mexannueckue kosieOaHusa. AMIUIMTYAQ, MEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIIAS YACTOTY U MEPUOJ KOJIeOaHUH:

voL
T

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKUA. [IpeBpamieHue sHepruum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue konebanus. BelnyxxneHHble konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [Ipo1osibHbIC U TIOTIEPEYHbBIC BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpocTpaHeHUs BOJHBI:

h=v-T

3ByK. I'poMKocTh M BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3ByK U ynbTpa3ByK

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeaHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIbL; KECTKOCTU MPYKUHBL,
K0d(ppUILIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIbI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOpOCTH JBIJKEHHSI OpycKka MO HAaKJIOHHOM IJIOCKOCTH; YCKOpEHHs Opycka IpH
JBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  mepuoja  KoJjeOaHHi
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U MepHoia KojaeOaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTa CHJIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ MOMOIIBIO HETIOABIKHOTO 0JIOKA; paOOTHI CHITBI YIIPYTOCTH MPH MOIBEME TPy3a
C TIOMONIBIO MOABHYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBOM CHIIBI OT 00bhEMa MOTPYKEHHOW YacTH Tea
U OT IUIOTHOCTH XHJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIONICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOI'O JABJICHUA U OT poOJa MOBCPXHOCTHU,
CWJIBI YIPYrOoCTH, BO3HUKAMOIIECH B MPYKUHE, OT CTEHCHH ne(OpMalud MPYKUHBL
YCKOpeHUsl OpyCKa OT yria HAaKJIOHA HANPAaBISIONISH; Mmeproja (4acTOThl) KoJeOaHMi
HUTAHOI'O MasiTHUKa OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MPY>XUHHOI'O MasATHUKaA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TIEpHOAA
KOJICOAHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka yciOBUSI paBHOBECHS
pbl4ara

Qusuueckue A61eHUs 6 npupooe. MPUMEPbl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B
JKUBOU U HEKUBOW MPUPOJE, ACUCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHUKE, IIPUITUBBI U
OTIUBBI, JBHKeHUE IUIaHET COJIHEYHOH CUCTEMBI, PEaKTHBHOE JIBUKCHHME JKUBBIX

130 OpPraHM3MOB, PbIYard B TeJI€ YEIOBEKA, BIMSHUE aTMOC(HEPHOrO NAaBJICHUS HA KHUBOU
OpraHm3M, IUIaBaHHE pBIO, BOCIPHATHE 3BYKOB JKMBOTHBIMHU, 3E€MIICTPSCCHUE,
CeliCMHYECKHE BOJHBI, IlyHAMH, 9XO
Texnuueckue ycmpoiicmeéa: CIAJOMETp, JAaTYUKH TIOJIOKEHUS, PACCTOSHUS U
YCKOpEHHS, AMHAMOMETP, HOAIIHNITHUKY, PAKETHI, PbIYar, MOJIBMKHBIA Y HEMOBIKHBIH

1.31 Onoxu, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIAOIINECS COCY/IbI,
YCTPOMCTBO BOAOIPOBOJIA, THAPABINYECKHI IIPECC, MAHOMETpP, OapoMeTp, BEICOTOMED,
HOPIIHEBOH HACOC, APEOMETP, IXOJIOT, UCTIOIB30BAHUE YIbTPAa3BYKa B OBITY M TEXHHKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KHHETUYECKONH TEOpUU CTPOCHMS BEILECTBA.

21 Mogenun  TBEPAOTO, OKUAKOTO H  Ta3000pa3HOTO  COCTOSIHMH  BEIIECTBA.
Kpucrammmuecknue n amop¢HbIe TENIa

99 JIBmxkenue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUXKEHHS YacTUI[ C TeMIepaTypoil.

' BbpoyHoBckoe nsmxenue, iuddysus

2.3 ~ CmauuBaHUWe W KallWJUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHE

26 BuyTtpennss sueprus. Pabota u Temonepenaya kak cnocoObl H3MEHEHUsI BHYTPEHHEN

' SHEPruu

2.7 Bwuasl Teronepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUYeHUE
HarpeBanue u oxiaxaenue tei. KonmndecTBo TEIUoThl. Y enbHas TeIUI0EMKOCTb:

28 o=cm(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpoIleccax. Y paBHEHUE TEIUIOBOro OalaHca:

2.9 Ql +Qg gy

2.10 Hcnapenue u xoHaeHcalus. Vi3MeHeHHe BHYTPEHHEH SHEPrUU B MPOLIECCEe UCTIAPEHUS




U KoHeHcaru. Kunenue sxuakocTy. Y qenbHas TeruioTa mapooopasosanus: L = Q/m

2.11  BrnaxHOCTH BO3AyXa
[InaBnenue m xpucrammszanus. M3smMeHeHHe BHYTPEHHEH SHEPrUM MpH IUIABICHUHU U
KpUCTAIITM3alUU. Y IebHAsl TEII0Ta TUIaBICHUS:
212 o)
- m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CrOpaHUsl TOILIUBA: (| =
' Q/m
2.14  Tlpunnunsl padotsl TerioBbix apurareneid. KITJ[ TermoBoro npurarens
Ipakxmuueckue pabomul
H3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOIO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515 KOTOPYIO omymleH HArpeTbli IMIMHAP; KOJWYECTBA TEIUIOTHI, OTAAHHOTO HArPeTHIM
' WIMHIPOM, TI0CJI€ OMYCKaHHs €ro B BOAY KOMHATHOW TEMIEpaTypbl; OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa; YAENIbHOI TEIJIOTHI IIaBlIeHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEpaTypbl BOJBI MPH pPa3IMYHBIX YCIOBHSX; SBIEHUS TEIJIOOOMEHa MpHU
CMEIIMBAHUU XOJIOIHOM U Topsiueld BOJbI; poIecca UCTIapeHUS
Qusuueckue a61eHUs 8 npupode. TOBEPXHOCTHOE HATSHDKEHNUE U KaIWJUIPHbIE SBJICHUS
2.16 B mpupone, Kpuctaiasl B mnpupozae, uziaydenue CoiiHIa, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3zoBaHue POChl, TYMaHa, WHEes, CHera
Texnuyeckue ycmpoticmea: KauWUISApbl, NPUMEPbl HCIOJIb30BAaHUS KPHUCTAJUIOB,
2.17  >KUAKOCTHBIH TEPMOMETp, NAaTYUK TEMIEpPATypbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
THTPOMETPHI, TICUXPOMETP, TapoBasi TypOUHA, TBUTATENb BHYTPEHHETO CTOPAHHS
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1  Dnextpu3zanus Ten. J[Ba BuAa 3IEKTPUUECKUX 3aps/IOB
3.2  BzammogeiicTBHe 3apsDKEeHHBIX Tell. 3akoH Kymona
3.3 = 3aKOoH coXpaHEHUs IEKTPUUYECKOro 3apsaa
3.4 Onektpuueckoe  moine. Hampsok€HHOCTH — snekTpuueckoro  mosid.  [lpunHnmn
' CYTIEPHO3UIINH IEKTPUUECKUX MOJIeH (HAa KAYECTBEHHOM YPOBHE)
35 Hocutenu  snexkTpuuyeckux  3apsaoB. JleHCTBHE  3JEKTPUYECKOro  MOds  Ha
' aNeKTpHUecKue 3apsabl. [IpOBOAHUKY U TUAIIEKTPUKH
[TocTostHubIl 2nekTpuueckuii Tok. JleWcTBUs anekTpudeckoro Toka. Cuiia TOKa.
3.6  Hampsokenue.
I=q/t,U=A/q
37 DNEKTPUUECKOe COMPOTUBIICHHE. Y AETBbHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
' R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckoi nernm: | = U/R
[TocnenoBarenbHOE COETUHEHNE POBOTHUKOB:
3.9

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




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COMIPOTUBJICHUA:

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

F

CMelaHHbIe COCAUHCHUA IMTPOBOAHHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruuTtHoe 1noJje MoCTOSHHOTO MaruuTa. B3anMoaelcTBre NOCTOSTHHBIX MAarHUTOB
3.14  JleiicTBHe MarHUTHOTO TIOJIA HA IPOBOJHUK C TOKOM
3.15  Omsrrer @apages. SABneHue aneKTpoMarunTHON HHAYKIuU. [Ipasuio Jlenma
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpPsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TPOBOJIHWKA, IUIOMIAJAM €r0  IOMEPEYHOr0 CEYEeHUST U YJEIBHOTO
COIIPOTHBIICHUSI.
[IpoBepka mpaBwima Ui DIEKTPUYECKOTO HANPSHKEHHUS TPH  TOCIEI0BATEIBHOM
COCIMHEHUU TPOBOJHUKOB, TpaBWIa JJS CHJIBI DJIEKTPUYECKOTO TOKa IMpH
napanjielbHOM CO€MHEHUH NPOBOAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue A6leHus 6 npupode. DBIEKTPUUECKHWE SBIEHHMS B arMocdepe,
3.17  SJEKTPHUYECTBO >KMBBIX OPTraHU3MOB, MArHUTHOE TOJIe 3eMIIH, JPEH( IOITFOCOB, POJIb
MarHUTHOTO TIOJIS JUTs )KU3HU Ha 3emIlie, OJISIPHOE CUSTHHE
Texnuueckue ycmpoiuicmea: >IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEeocTaT, CUETUHK
318 DIIEKTPUUYECKOW  DHEPTUH, DIIEKTPOOCBETUTEILHBIE TPUOOPHI, HArpeBaTeIbHBIC
' ANEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUECKHE TPEIOXPAHUTENH, dIEKTPOMArHUT,
AIIEKTPOABHUTATEIh TIOCTOSHHOTO TOKA, T€HEPATOP MOCTOSIHHOTO TOKa
3.19  DnexkrpomarHuTHbIe BOHEIL. [lIKkana aneKTpoMarHuTHRIX BOJH
3.20  Jlyuesas monenb cBera. [IpsmMonuHeitHOe pacipocTpaHeHHE CBETa
3.21  3akoH oTpaxeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  Tucnepcus cBeTa
394 JIunza. Xon nydeii B nun3e. @okycHoe paccTosiHUue JUH3BL. OnTHYecKas CUiia JIMH3bI:
' D=1/F
3.25 T'ma3 kak onTHyeckas cuctema. Onrnaeckue mpruoophI
396 Ilpakxmuueckue pabomul

W3mepenne onTuyeckoi Cuiibl coOuparomeil JHMH3bI; (OKYCHOTO PpacCTOSHHSA



coOuparomield JUH3BI (10 CBOMCTBY paBEHCTBA pPa3MEpPOB MpEAMETa U H300paKeHWs,
KOr'Jla IpeIMeT paclojio’KeH B ABOMHOM (OKyce), MoKa3aTess IpeJoMIIeHHs CTEKIa.
HccnenoBanue cBoiicTBa M300pakeHHUs, MOIYYEHHOTO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHSI (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU yTja
MPEIOMJICHUS] CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIION

Dusuueckue sA6/1eHUS 8 npupode: 3aTMCHUA COJIHI.[a n .HyHBI, OBETa TCJ, OIITHUYCCKUC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea.: 09KH, IEPUCKOT, (poToaIIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u Oera-pacmnaga
4.2 Onsitel Pezepdopna mo paccesnuto anbda-vactuil. [InanerapHas Moienb aToma
4.3  CocraB aToMHOrO sigpa. M30TOIBI
4.4  Tlepuon momypacnaja aTOMHBIX sIep
45  SlnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsJ0BOI0O U MAaCCOBOI'O YHCET
Quszuueckue s61eHUsE 8 Npupooe: SCTECTBCHHBIH PaJUOaKTUBHBIA ()OH, KOCMUYECKUE
4.6  ny4d, pagOAaKTUBHOE W3IYyYCHHUE MPUPOIHBIX MUHEPAIOB, JCUCTBUE PAJHOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3MMETpP, Kamepa

BI/IJ'IBCOHa, AACPHAsA DOHCPICTHUKA



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. dusumka. NHxKeHepbl byaywero. 7 knacc. Yrnyb6néHHbl ypoBeHb. YYebHuK. 1-2 yacTsb - benara B.B.,
BopoHuoBa H.U., lomaueHkoB U.A., MaHebpaTues HO.A.
2. dusmka. MHKeHepbl byayuiero. 8 Knacc. YrnybnéHHbl ypoBeHb. YuebHuK. 1-2 yacTb - benara B.B.,
BopoHuoBa H.U., lomaueHkoB U.A., MaHebpaTues HO.A.
3. dusmka. MHKeHepbl byayuiero. 9 Knacc. YrnybnéHHbl ypoBeHb. YuebHuK. 1-2 yacTb - benara B.B.,

BopoHuoBa H.N., lomaueHkoB U.A., MNaHebpaTues HO.A.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. dusmka. NHxeHepbl byaywero. 7 kKnacc. YrnybnéHHblli ypoBeHb. YYebHuK. 1-2 yacTs - benara B.B.,
BopoHuoBa H.U., lomayeHkoB U.A., MaHebpaTues H.A.

2. dusmka. MHKeHepbl byayuiero. 8 Knacc. YrnybnéHHbl ypoBeHb. YuebHUK. 1-2 yacTs - benara B.B.,
BopoHuoBa H.U., lomaueHkoB U.A., MaHebpaTues HO.A.

3. dusmka. MHKeHepbl byayuwero. 9 Knacc. YrnybnéHHbl ypoBeHb. YuebHuK. 1-2 yacTb - benara B.B.,
BopoHuoBa H.U., lomayeHkos U.A., MaHebpaTues HO.A.

4. NNykawwuK B.U. C60pHMK 3agay no ¢pusmke. 7-9 Knaccobl. - M.: NMpoceeweHne, 2021.

5. AnarHoctuyeckme pabotbl. PusnkKa. 7,8,9 knaccel. - M.: MpoceewweHne, 2021.

6. MoaroTtoBKa K Bcepoccuinckmm npoBepoyHbim pabotam. dusmka. 7,8,9 knacchbl. - M.: MpocsellueHue,
2021.

7. C60pHUK BoNpocoB u 3agad. Pusumka. 7,8,9 knaccel. - M.: MpoceeuleHune, 2021.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1. EanHan Konnekuma umdposbix obpasosaTenbHbIX pecypcos - http://school-collection.edu.ru/

2. DNEeKTPOHHbIe y4ebHUKKN No Ppusmke - http://fizika.ru/



3. Ludposble 0bpasoBaTenbHble pecypcsl - http://openclass.ru/

4. bubanoTeka - BCE no npeamety "dusmnka" - http://www.proshkolu.ru/
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