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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpamMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHO padoueii mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojapanus yueoHoro npeamera «Dusznkay.

CopnepxkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHWUN, W Ha (OPMHPOBAHWE ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH oOywatoniuxcsa. B mporpammMe 10 (U3MKE  YYUTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepurana
1o rojam oOydeHus (IO KijlaccaM), mpejjiaraeT NpuMEpHy0 Mocie0BaTeIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 Y4eOHOMY TIPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TMOCKOJBbKY (PU3NYECKHe 3aKOHBI JIe)KAT B OCHOBE TMIPOIIECCOB U
SABJICHUN, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomMuend u (GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH0 KapTHUHY  MHpa,
MPEeNOCTaBsieT HauOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CI0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 raaBHBIX 337a4 (pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOUMT B (POPMHUPOBAHWUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne @u3uku Ha YIIyOJIEHHOM YpOBHE TMPEIIOJIaracT yBEpEeHHOE
BJIJICHHE CIEAYIOUUMH KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO T'PAaMOTHOCTb:

HAY4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMUS;

WHTEPIPETUPOBATH JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTyYEHHUSI BHIBOJOB.

[lenn wu3yueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Pusmka» B
oOpa3oBaTenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaau3yronux



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3uky Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJICHMsI OOYYAIOIIMXCS K HAyYHOMY H3YYECHHIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUU U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

dbopMupoBaHHEe YMEHUUW TPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA IS OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

dopMUpOBaHHE NPEACTABICHUA O POJIU (PUMKU IS DPA3BUTUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHONW  JAESTEIbHOCTH, CBS3aHHOM C (PU3MKOHM, MOATrOTOBKA K
nanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUN;

GopMUpOBaHHE TOTOBHOCTHM K JaJbHEWIIEMY H3y4YeHUIO (U3UKM Ha
yIrIyOlEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUsI.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01mero o0pa3oBaHusi 00ECIICYMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

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

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PACUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOLINX
CO3/1aHUsl W UCHOJB30BaHUS (UBMYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX yMEHMI: HAOMIOJATh SIBICHUS U HM3MEPATH
dbusznyecKkre BEIMYUHBI, BBIIBUTATh TUIIOTE3BI U Mpeajiaratb dKCIepUMEHTaTbHbIC
CHO0CcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
UCCJIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMalel (U3HMUECKOro COJEp KaHMUS,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKCHUAX (PU3UKH, HHTEPIPETAIHS U
KPUTHUECKOE OLIEHWBaHNE NH(POpMAIIY;

3HaKOMCTBO €O cpepaMu Mpo(ecCUOHANBHON AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYECKO HAYKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIH YpOBEHb) HA YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 yvacoB (4
gyaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusuka — Hayka 0 npupone. SBieHus npuposl (3JIEMEHTHI COJEpKaHUs,
BKJIFOUAIOLIUE MEXIpPEAMETHbIE CBsi3H). Pu3nueckue SBICHUA: MEXaHUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHuUIBl (U3MUECKUX BETUYMH.
Wzmepenne Qusuuecknx BeanuuH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyIOBaHUEM. MexayHapoaHas cuctema enuHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHMS: HAOIIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHNE
HabmogaeMoro apieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

MexaHn4ueckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS.

dusnueckre NpubOpsl U MPOIEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OnpeneneHue UEHbl JeIeHUS MIKaIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue paccTosIHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTox psaoB.

IIpoBeneHne wHcCiIenOBaHUA IO NPOBEPKE TMIOTE3Bl: JAJIbHOCTH IOJETA
HIapuKa, NyIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM O0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBrkeHne wuactul BemecTBa. CBA3b CKOPOCTH JBW)KEHHMS YAaCTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uacrtuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3aMMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX



arperaTHpIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJISpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Habmonenue sBneHuil, 00BACHAIOMUXCS TPUTHKEHUEM WIIH OTTAJIKWBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (ororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO NPUTSKEHHUS.

Pa3nen 3. /IBukeHne U B3aUMOJAECTBHE TeJl.

Mexannueckoe nswxenue. Ilyre u  nepememenue. PaBHOMepHoe u
HepaBHOMEpHOe JBrkeHHe. CBOOOJHOE MaJeHUE KaK MpPUMEpP HEPaBHOMEPHOTO
nerkeHus Tei. Ckopoctb. CpenHsss CKOPOCTh HNPH HEPABHOMEPHOM JBUKCHHM.
Pacuér nmyTu U BpeMeHU ABUKEHUS.

['paduku 3aBUCMMOCTEM BENMYMH, OMNMCHIBAIOUIMX JBHKeHHE. OO0mue
HOHATHA 00 OTHOCUTENBHOCTH JBWKEHUs. CIOXKEHHEe CKOpOoCTed s Tell,
JBIOKYIIUXCS MMapaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUMHM. B3aMMoAeMCTBHE TEN KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. I[lnoTHOocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYyJl B eauHule o0béMa BemectBa. (CMecH U CIIJIaBBI.
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS M CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomasa cuil. Cuia TpeHUsl.
TpeHue CKONBXKEHHsS W TPEHHWE IIOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

M3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHMS.

HaOGmroienue siBfieHust HHEPIIUH.

HabGntogenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBHIO TEJL.

CnoxeHue CUJl, HallPaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopuwie pabomul u onvimaol.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapukKa IIo
HAKJIOHHOU ITOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (medhopMarivi)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBL.

OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEH 1 ra3oB.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHYECKNE MAILIUHBI.

3aBUCUMOCTh  JABJICHHUS  KUJAKOCTU  OT  I[JIYyOWHBI  TMOTPY>KEHHUS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiaudeckue
MeXaHU3Mbl. VCronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y eTponcTBO BOJOIIPOBOA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUs
Bo3aAylHON oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBrE KUAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y clIOBUE BOSHUKHOBEHHUS BBITAKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCHUMOCTbh AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst CoCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne necTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAOIIEH CUJIbI BECY BBITECHEHHOU KUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH Tea.

OrnpeneneHne BHITAIKUBAIOWIEH CUIIbI, IEUCTBYIOLIEH Ha TEJIO, MOTPYXKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEHCTBYIOIIEN Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KHUJKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaboTra u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JjIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoOIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAas
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [Ipasuio
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUS pblyara K OJOKY. «3010TO€
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MeXaHU3MBbI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas »dsHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrUsl.
[IpeBpaiieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuyenue npaBuia peiuara Jjis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIPYTOCTU MPHU MOIBEME TPY30B MPU MOMOIIH
MOABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHUS.

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



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. ['paden — HOBBIM MaTepuan JjIsi HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TONyYeHHUs HCKYCCTBEHHBIX anma3oB. OObsICHEHHE
CBOMCTB I'a30B, )KMJIKOCTEW U TBEPIBIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHUE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TeIJIOBOE pacUIMpEHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ra3a oOT
00BbEMa, TeMIepaTypsl.

Temneparypa. CBsA3p TeMImeparypbl CO CpPEIHEH KHHETHUYECKOW JHEpruei
TEIJIOBOTO JIBMKEHHMSI 4acTUll. TemneparypHsble IIKaJbI.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH SHEpruu:
TeIIonepeaaya 17§ COBEpLICHUE paboTHI. Bunbl TEIIoNEepeaauH:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bunbl Teronepenaun B NpUpoJe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLECCOB.

KonunuectBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TernaooOMeH u
TEIJI0Boe paBHOBecHe. 3akoH HbploToHa-PruxmaHna. YpaBHEeHHE TEIIOBOTO OaslaHca.

[InaBneHue u OTBEpAEBAaHNE KPUCTAJUIMUECKUX BEILIECTB. Y IelbHAs TEIUIOTa
iasieHus. [lapooOpasoBanue n konneHncauus. Mcnapenne. Kunenue. Y nenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHachIIEHHBIH Map. BiakHOCTbH
BO3/yXa.

OHEprus TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padoTsl TermoBbix aBurateneit. KIIJ| TemmoBoro npurarens.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXpPAaHEHMsI U MPEBPAILLCHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCAX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHHUS M
KaMWUISIPHBIX SIBICHUU.

HabmroieHue TenaoBoro pacimpeHust Ted.

M3meHeHne naaBiieHUs ra3a Npu HM3MEHEHMM OOBbEMa M HArpeBaHUU WIH
OXJIQXKICHUU.

[IpaBuna naMepeHus TeMiepaTyphl.

Bunbl Tenonepenayn.

OxJnaxx/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEMIOEMKOCTEN pa3InuHbIX BEIECTB.



HaOnronenue kumneHusl.

HaOlnronenre nocTostHCTBA TeMIEpaTyphl IPH TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIICH.

Jlabopamopnvie pabomul u onvimul.

OneIThl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAILIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl MPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBL.

OnpIThl MO HAOJMIOEHUIO TEIJIOBOTO pPACIIMPEHUs Ta30B, KUJKOCTEH WU
TBEPJIBIX TEIL.

OmnpeneneHue AaBiICHUS BO3yXa B OAJTOHE HIIPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUA BO3Jyxa OT e€ro o0néMa H
TEeMIEPaTypHI.

[IpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEM SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropstue BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MMOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIMHIPOM.

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

Onpenenenue yaeinbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIapEHUs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABICHUS JIbJIA.

Pazges 7. JjekTpudyecKkue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3JeKTpUyYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH Kynona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. [IpuHomn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKuX 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TOJYHNPOBOJAHUKHU. 3aKOH
COXPAHEHMS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
MCTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS 2JIEKTPUUECKOrO TOKa (TETJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B METAJNIAX, KUJKOCTIX U razax.

OnekTpuueckas 1emnb. Cuna Toka. DIEKTPUUECKOe HaNpsiKeHne. AMIIEpMETP
U BOJIBTMETP B IIE€MU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IeJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocienoBaTtenbHoe u
napajuielbHOE COeIMHEHHE NTPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma s monuoit uenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
nerneii. Heauaennsie 3j1eMEHTEL.

PaGota ¥ MOIIHOCTH dJEKTpUUECKOro ToKa. 3akoH Jhxoyns-JleHna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTosiHHBIE ~ MarHuThl.  B3auMmoaeicTBHE  TMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3€MJIM U €r0 3HAYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe o€ 3JIEKTpUdyeckoro Ttoka. OnbeiT  Amrmepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOIpeleleHue €€ HampaBJICHUs.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
ONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po0IeMbl SHEPTETUKHU. TOTIMBHBIE JIEMEHTHI U 3JIEKTPOMOOUITH.

Jemoncmpayuu.

DJeKTpU3aLUs TEJL.

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

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DNeKTpocTaTHIeCKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJS C IOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpOoBOIHUKH U TUSJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUIM TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

W3mepeHne Cuitbl TOKa aMIIEPMETPOM.

W3mepeHne deKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

Peocrart 1 Marazud COpOTUBIICHUM.

B3aumopaencTBre TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3eIEHNUs ITOJI0COB MarHUTa.

MopennpoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHoOe 1osie Toka. DJIEKTPOMArHHuT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTrE€HEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

OnbITel 10 HAOTIOACHHUIO DSJEKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUA  DJIEKTPUYECKOTO IO HA TMPOBOAHUKH H
JTVRJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHDKEHUS. Ha pE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTD AJIEKTPUYECKOTO CONPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHU U MaTepHaa.

Omnpenenenue y1eapHOT0 CONMPOTUBICHUS IPOBOAHUKA.

[IpoBepka TmpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIHLHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBWia Mg CHUJIbl TOKAa MPH MAapauieIbHOM COEIUHEHUHN
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BbrINOJIHEHUS 3aKk0HA OMa 1715 TOJTHOM 1enu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJIMBAHUS WX TTOJYTTPOBOTHUKOBOTO TUOA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TOJIsi TOCTOSTHHBIX MarHUTOB MPU X OOBEIUHEHUU U
pa3ielICHUH.

HccnenoBanne neMCTBUS SIIEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTYyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEUHUKA B KaTYIIKE.

N3yyenue neicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnepITEl 1O  HMCCIECIOBAHUIO  SIBJICHUS JJIEKTPOMArHUTHONM  HMHIYKIUU:
UCCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIlpaBJIeHUS! MHAYKIIMOHHOTO TOKA.



9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUECKOTO JIBH)KECHHS.

BekTopHbIe BEIMUKHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpUAIIBHOW TOYKH, NEPEMENIEHWE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHOKEHUE.
Cpennsisi ¥ MTHOBEHHAs! CKOPOCTh Teja P HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBHKECHUE. Y CKOPEHHUE
cBoOoaHorO naaenus. OnsiTel ["anumnes.

['padrueckas mHTEpHIpeTallvsd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MyTH U
MIEPEMEILICHUS IS IPSMOJIMHENHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOT0 MO/ YIIOM K TOPU30HTY.

JIBUKEeHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUO]
U 4acToTa OOpalleHusl IPU PaBHOMEPHOM JIBHXKEHUU O OKPYKHOCTH. CKOPOCTh U
YCKOpPEHHUE IPU JBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIMIAs CUa.

[lepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IpuHIMII CYTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus:: cujia TPEHUS CKOJIbXEHUs, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHT tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnm m noapéMHas cuia Kpbula. COBpEMEHHBIE JIETATENBHBIC
anmapartbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTUKPHUIO HA CKOPOCTHBIX
aBTOMOOWJIAX. J[BHoKeHHE TToe3/1a Ha MarHUTHOM TIOTyIITKE.

Cuiia TS)KECTM M 3aKOH BCEMHUPHOIO TATOTEHHs. [[BMKEHME TEN BOKPYT
IPaBUTAILIMOHHOTO IEeHTpa (B ToMm uucie mmiaHer Bokpyr Connua). IlepBas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTB M EPETPY3KH.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTw.

Nmnynec Tema. W3meHeHune wummnysbca. MMnynse cuiibl. Yrpyroe u
HEYIpyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHInanpHas YHEPTusl Tea, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEeprus cxaTtou npyxxuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Hemoncmpauyuu.

Habnrogenne MexaHM4eCKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HBbIX TN
OTCYETA.

CpaBHeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJTHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HabGmronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HabGnronenne MexaHWYEeCKUX SIBJICHHUM, MPOUCXOJSAIIUX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3MKH.

HaOmnronenue paBHOBecHs TeJl, CBOOOTHOTO MaJcHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJATBEPKICHHUE MPUHIINIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TETI.

M3meHeHue Beca Tenna npu yCKOPEHHOM JABUKEHUU.

[lepemaya uMIryabca Mpy B3aMMOJEHCTBUH TEI.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbca MpU a0COIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITyJIbCa IPH YIIPYTOM B3aHUMOJICHCTBUU.

HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTuy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Ipu ABUKEHHUH Tella MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JBYDKCHUS IAPUKA WIIN TEJICKKH.

OmpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapUKa MO HAKJIOHHOW ITIOCKOCTH.

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

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUU O3 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHW 0€3 HauaIbHOU
CKOPOCTHU ITyTH OTHOCSITCS KaK PsiJi HEYETHBIX YKCEJl, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIbl YIIPYTOCTH, BO3HUKAIONIEH B MPYKUHE, OT
CTeTnieHUu aepopMaIiiy MPy>KUHEI.

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

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

Pa3nen 9. Mexannyeckue KoJ1e0aHMsI M BOJIHBIL.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawllue KoJieOaHus.
Boinyxiennblie konedanus. Pezonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKMU. [IpeBpamienue sHeprum Ipu
KO0JIEOATEIILHOM JIBHKEHUH.

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

3ByK. Pacnpoctpanenue m oTpake€HHE 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u yinbTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jemoncmpayuu.

HaOnronenne konebGaHuii Ten MOA JACHUCTBUEM CHJIBI TSXKECTHU M CHUJIBI
YIOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTH U Ha TIPY)KUHE.

HaOmroienre BoIHYKICHHBIX KOJIGOAHUM M pe30HaHCa.

PacnipocTpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).

HaGmronenune untepdepeHuun u 1uppakiiui BOJH Ha TOBEPXHOCTU BO/IBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasITHHUKA.

Onpenenenue 4acTOThl M MEPUOAA KOJICOaHUN NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIepHOJIa KOJIeOaHUN MPY>KMHHOTO MasSTHUKA OT
Macchl rpy3a.

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

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUHN MPYKUHHOTO
MasiTHUKA OT MACChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL. — CBoMcTBa
AIIEKTPOMArHUTHBIX BOJH. lllkana 3JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH I COTOBOM CBsi3U. Pammonokanus. Kocmuueckas
CBSA3b.

OnexTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopuvie pabomul u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[IpoBeeHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pa3znea 11. CBeroBble siBJICHHS.

JlyueBass MoJlenb CBe€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuueliHOEe pacnpocTpaneHue cBeta. 3arMeHuss Connna u JlyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoenue
M300pakeHnit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akOH npesoMmiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/IAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xonm mnyuverr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapara, MHKPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMa.
bim3opykocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tomy4yenune n300paxxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakeHUii ¢ TOMOIIBIO JINH3.

[Tpuniun gevictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 06eoro cBera B CIEKTP.

[Tomyuenue O6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimeol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaXKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

M3yuyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

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

[Tonyyenue n300paxkeHU ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

Omnpenenenue (QOKYCHOIO pPacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETAa NPEIMETOB MPU HX HAOMIOJACHUM 4Yepes
[[BETOBbIC (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHedaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Asbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3otombl. PannoakTuBHbBIE
npespanieHus. [lepuon monypacnaga atoMHbIX saep. JercTBue pagunoaKTUBHBIX
U3JTyY€HHUI Ha KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
OHeprus cBsI3M aTOMHBIX snep. CBsi3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CojiHIA W 3BE3A. SlepHas »HEpreTHka.
DKOJIOTHYECKHE MPOOJIeMbl SIEPHON SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CnexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Buinbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYYEHUH.

Perucrtpanus n3nmydeHusi IpUPOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

Habnrogenue CrionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE DHEPIHMH YACTUIIBI [0 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
u  0000mEeHWS TPEIMETHOTO  COACPKAHWSA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe JIsl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMEHY 10 (HU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEATU3YIOTCS M TOJy4aroT
JajbHeWIlee pa3BUTHE Yy4eOHbIC JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpEeIMETHBIX M METalpeAMETHBIX pe3yJbTaToB o00y4YeHus, (OopMUPOBaHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: OOBSICHEHUE U ONUCAHUE SIBJICHUN HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, HUCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKCHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyY€HHUE BBIBOJIOB).

[IpeanoututenbHOl (HOpPMOM  OCBOEHUST MOAYJSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOTo BKJIFOUYAET:

penieHue 3a1ad, OTHOCSIIMXCA K PasJIMYHBIM pasfesiaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeiioB;

BBITIOJTHEHUE JTAOOPATOPHBIX padOT U OMBITOB (BKJIOYAss PaOOTHI U OMBITHI U3
NepeuyHel K paszfenaM Kypca) B YCIOBHUSAX CaMOCTOSATENIBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3agaHusl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COIEPKAHUEM;

paboTy HaJ rPYIIOBBIMU WIH UHIUBUIYATbHBIMH MPOEKTAMU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (PU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONIETO MOIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aaHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBINOIHEHUS
JIMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YTI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTWKCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuueckozo eocnumanus:

MIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUKCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3HKOB;

o 2)2pasrcOancKko2o u Oyxo8HO-HPABCHIEEHHO20 60CNUMAHUA:

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

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIBHOCTH
Y4EHOT0;

e 3)acmemuueckoco 60CHUMAHUA:

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

e 4)uennocmu HayuHo20 NO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWH, BAXKHEHILIEH COCTaBIAIOLIECH
KYJBTYPBI;

OpUEHTAlUsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI IPUPO/IBI;

pa3BUTHE HAy4YHOU JIF0OO3HATEILHOCTH, HHTEpPEca K HCCIEA0BATEIBLCKOM
JEATEIIbHOCTH;

e S)popmuposanun Kynomyput 300p06ba U IMOUUOHAILHOZ0 O1A20NONAYUUA:

OCO3HAHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TpaBUJl O€30MaCHOrO TIOBEJICHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKUM U TEIUIOBBIM O0OOpYy/JAOBaHUEM B
JIOMAIITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OImMOKY M TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B PEIICHHM MPAKTUYECKUX 3a7ay (B pamMKax CEMbH,
oOpa3oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIEe U PU3NYECKUX 3HAHUIM;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS peIieHUs 3aaad B
0o0JacTH  OKpy)Karomieil cpefpl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MOCJIEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aIBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmavyuu K U3MEHAIOWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

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

MOBBLIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

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

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

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (HU3MUECKUX
3HAHMU;

CTpEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHUS Ha OKPYKAIOLIyI Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTte OCBOCHHS TpOrpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBYS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHbIC YIeOHbIC ICUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble 1ornyeckue aeficTBUA:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BI€HUI), KIaCCU(PUIUPOBATH HX;



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOILIECCOB, J€NaTh BBIBOJbI C HCIOJb30BAHUEM JCAYKTHUBHBIX WU
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 penieHus yueOHo (u3nueckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAaHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMIPOCHI KAK HCCIIEN0BATEICKUN HHCTPYMEHT O3HAHMS;

IPOBOJUTH MO CaAMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOMKHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

OIICHMBATh Ha MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUCHHYIO
B XO/JI€ UCCJIEIOBAHMS HJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATH BOZMOXKHOE JaJIbHEHIIee Pa3BUTHE (PU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METONblI, MHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C yUYETOM MPEISIOKEHHON yaeOHOH (hrU3UIeCKOi
3a/1a4y;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yauTeseM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITETLHO  BbIOMpaTh  ONTHUMalbHYHO  (QopMy  mpeacTaBiIcHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIaeMble 3a7a4d HECJIIOXKHBIMHU CXEMaMHu,
JyarpaMMamu, MHOM TpauKoil 1 UX KOMOMHALUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO0JIe OOCYXJEeHHs YydyeOHOro maTepuaina, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HAIEJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMU APYIHMX YYACTHUKOB AMAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHUI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJbHOU
paboThI PH pelIeHNH KOHKPETHOU (hr3nyeckor mpooOIembl;

NPUHUMATD 1EJIM COBMECTHON JEATENIbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: pACHpeleNsiTh pOoJid, OO0CYXJIaThb IpPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATE CBOIO 4YacThb pabOThl, JOCTUTAs KAa4eCTBEHHOTO pe3yjbTara II0
CBOEMY HAIIPABICHUIO M KOOPIMHHUPYS CBOU ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro BKJAJa B OOMMHA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHAX, TPEOYIOITUX IS
pereHust GU3NYEeCKUX 3HAHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYyATBHOE, IPUHSATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AITOPUTM pEIICHUS (PU3NUECKOW 3aavd WM
IJIaH HCCIEOBaHUST C Y4YETOM HUMEIOIIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpejlaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYyaIluHu U TIpeJjiarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTH)KCHHS)  PE3YJIbTaTOB
NeSTeILHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJI BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBaHUS WIIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIBLCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBJIEHHBIX OIMMOOK, BOSHUKIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesioBeKa B XOJ€ CIopa WM JTUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MIPU3HABaTh CBOE MIPABO HA OIIMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

NHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 Kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJI€HHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATUSA: (PU3NUECKUE U XUMUUYECKUE SIBIICHUS, HAOIIOACHHE,
OKCMEPUMEHT, MOJeNb, THUIOTe3a, CAUHUIBI (U3HMUECKUX BEIUYHMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEPHOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHsi, PaBHOJACHCTBYyIOWIAsl cuj, aedopmanusa (ympyras, IUIacTUYEcKas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

YBEPEHHO pa3inuath sBieHusA (Iupdy3us, TEMIOBOE ABMKEHHUE YaCTHI
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEP/BIX TEJl C 3aAKPEINIEHHON OChIO BpalleHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JABJICHUE; TIaBAaHUE TEJI, IPEBPAIICHUS MEXAaHUYECKOW SHEPTHUN) IO OMKUCAHUIO MX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOMIMX JaHHOE
duznyecKoe sBIICHUE;

pacrno3HaBaThb  MpPOSIBICHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI
JBW)KEHUS C PA3IMYHBIMA CKOPOCTSIMM B XKMBOW M HEXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHMsI, YOIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
3TOM MEPEBOJIUTH NPAKTHUUECKYIO 3a/ladyy B Y4€OHYIO, BBLIEIATH CYIECTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUIA;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMS, IyTh,
CPEIHssI CKOpPOCTb, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Teja, Cuila TPEHUS,
JaBJeHUE TBEPIOro Teja, JAaBil€HHUE CTOI0a >KMJKOCTH, BBITAJIKMBAIOIIAs CuUJa,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHUYECKasi M NOTEHLUUANIbHAS SHEPTHS]), IPU
OMKMCAHUH TPABUIILHO TPAKTOBATh (DU3UYECKUN CMBICIT HCIIOIh3YEMBIX BEIINYUH,
uxX O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UUECKYIO BEIMYHMHY C IPYTUMU BEITUYUMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3UYECKUE SBJICHUS M MPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUs CW (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUIO paBHOBeCHs pblyara (00Ka), «30J0TOe
NpaBUJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEPruu, IMpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUChIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTH MPOCThbIE (PU3MUECKHE MOJENU PEalbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJENATh NPU STOM CYILIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



O00BEKTOB, MPOLIECCOB, IBICHUM, MPUMEHATh GUZNUECKUE MOJIETH AJsi OOBSICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH U CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 3a7aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLIEHUBAaHUS
XapaKTepHBIX 3HAYCHUN (PU3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJE€KBATHYIO
(buU3NYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYIO IIEMOYKY pAaCCYyX JACHUH C ONopod Ha HU3Y4YEHHBbIE CBOMCTBA
bu3nuecKux sIBICHUM, PU3nyecKne 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEIH;

pemaTth pacu€THble 3a1auu (B 2—3 OeHCTBUS) MO M3y4yaeMbIM TeMaM Kypca
¢uzuky, BeIOMpas aJeKBaTHYIO (PU3UUECKYI0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HOpMYyII, CBA3BIBAIOIMINX (PU3NUECKUE BEIMYMHBI, 3alUCHIBATh KPATKOE YCIOBHE
U DPa3BEPHYTOE pEIICHHE 3a/layd, BBIABIATH HEJOCTAIOIIME WIM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyd, MHCIIOJIb30BATh
CTIPaBOYHBIE JaHHBIC, MMPOBOJUTh MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYCHHUs (PU3MUECKONW BETHMYHUHBI H
OTIPEAETSATh Pa3MEPHOCTh (PU3UYECKOW BEIWYUHBI, TOTYYCHHON MPH PEIICHUU
3aJlaui;

pacno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOUIU
buznyecKux METOAOB, W TpeajaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH MOJYUYEHHBIN PE3yIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3MIECKUX
cBOMcTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACWCTBUU TeJN, Mepenadya JaBICHUS KUIKOCTHIO
¥ Ta30M, TPOSIBICHHUE NEHCTBUS aTMOC(HEPHOTO MaBJICHHS, NEUCTBHUE IMPOCTHIX
MEXaHM3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAUTH TPSMbIE M KOCBEHHBIE H3MEpEHUs (PUINYECKUX BEIUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJIOTO Teja, CUja TPEHHUS CKOJBXECHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JCUCTBYIOUIAs Ha MOTPYXEHHOE B >KHJKOCTh
Teno, KOA(DPUIMEHT TOJIE3HOTO  JEUCTBUS  MHPOCTBIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX NPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCUPOBATHh IOKa3aHHUsI MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSEMON BETMUYMHBI C TOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAHUS 3aBUCUMOCTEN
¢u3nyecKuX BEMUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJIEHUs, KayecTBa OOpabOTKM IOBEPXHOCTEW Ted MU HE3aBUCHUMOCTH CHUJIbI
TPEHMsI OT IUIOIIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
IPYKUHBI, BBITAJKUBAIOMIEH CHIIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Te€Ja, OT IIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHM IJIaBaHUS TEJl, YCIOBUN paBHOBECHS pblyara
U OJIOKOB): COBMECTHO C YyuuTelneM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM HWHCTPYKIIUH,
MPECTaBISITh MOTYYCHHBIE 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJAC TAOJIHUIl U
rpaUKoOB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBAHMSI;

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

YKa3bIBaTh MPHUHIIMIIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloOIIMecsT COCyIbl, OapoMeTp, phblyar,
HOJIBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha UX OnucaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIOJb3YysSd 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl U CXEMAaTUYHBbIE PHUCYHKH H3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW JKM3HM JIsi OOECICUEHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroLIEN Cpelie;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB UH(MOpMAINKU (PU3NUECKOTO CONECPKAHUS B
HNuTepHeTe, €aMOCTOSITENIbHO (OpMYyNHpYysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TYyTEM CpPaBHEHHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SIBJISICTCS  MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIONIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BnaneTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
UH(pOpPMAILIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC KpPATKUE IHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMauu (U3NYECKOTO COJICpPKAHHSI, B TOM UHCIE
nyOJIMYHO JAeNaTh KpaTKUe COOOMIECHHS O pe3ysbTaTax MPOEKTOB MM Y4EOHBIX
UCCIICIOBAaHHUM, TPU STOM TPAMOTHO HCIIOJIb30BaTh HW3YUEHHBIH TMOHSATHHHBIN
ammapar Kypca GU3UKH, COMPOBOKIATH BHICTYIUICHUE NTPE3eHTALINEH;

OpY  BBINOJHEHUHM Y4YEOHBIX TMPOEKTOB M HCCICIOBAHUN pacHpencisiTh
00S13aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJjauaMu, CIECIUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBHUM, a/JleKBaTHO OIICHHBATh COOCTBEHHBIA BKJAI B
NESATEIbHOCTh  TPYIIbI, BBICTpaUBaTh KOMMYHUKATHUBHOE B3aMMO/JICHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K xoHiy oOyueHus ¢ 8 kaacce mpeAMETHbIE pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbIe COCTOSHHUSI BEIIECTBA, KPUCTAJUIMYECKUE WU
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsid, TMPOBOJHUKH,
HOJIYIPOBOHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU MTOCTOSHHOTO TOKA, 3JIEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMUYECKUN S3BIK (PU3UKHU TNpU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3iinyaTh SIBJICHUS (TEIJIOBOE paclIMpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWJUIAPHBIEC SIBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepeaayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TYyUCHHE), TEIUIOBbIE MOTEPH,
DIIEKTPU3ALIMS TN, B3aMMOJCHCTBHE 3aps/iOB, NEHUCTBUS DJICKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, JIEHCTBUE MArHUTHOTO TIOJISl Ha
IPOBOJHUK C TOKOM) IO OINHUCAaHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBICHWE  HW3YYCHHBIX  (U3WUECKWX  SBICHUH B
OKpyXamlmeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KaNWUISIPHbIE SIBJICHUS B MPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyyenue CoiHia, 3aMmep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTpUYECKHE SIBICHUS B arMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTaHW3MOB, MAarHUTHOE TI0Jie 3eMJH, Apeiid MOIIOCOB, POJIh MATHUTHOTO
oyt ISl KU3HW Ha 3emJiie, TOJSIpHOE CHUSHHUE), TPU OTOM MEPEBOIUTH



MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEHATh CYIIECTBCHHBIE CBOMCTBA
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

OMKCHIBATh M3yYCHHBIE CBOWCTBA TeN W (HU3UYECKUE SIBJICHUS, UCIOJIB3YS
dbu3nueckue BEIUYMHBI (TeMmIepaTrypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEIJIOEMKOCTh BEIECTBA, YAENbHAs TEIIoTa
IUTaBJICHUS, YZAENbHAas TEIUIoTa NMapooOpa3oBaHMs, YAENbHas TEIUIOTa CrOopaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TETIOBOW MAITWHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsi, CuUJla TOKa, DJIIEKTPUUECKOe
HaIpsHKEHUE, COMpOTHBICHHE NpoBoAaHUKa, DJ[C B 1enu MNOCTOSHHOTO TOKa,
AIIEKTPUUECKOE VYAENIbHOE COMPOTHBJICHUE BEIIECTBA, padoTa U MOIIHOCTH
IEKTPUUECKOTO TOKA), MPU OMUCAHUU TIPABMIIHBHO TPAKTOBATh (PU3UUECKUIA CMBICT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W EAUHUIBI (PU3HYECKUX BEIUYUH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEITMYMHAMU, CTPOUTH IpaUKu NU3YYCHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIIHYUH;

XapakTepu3oBaTh CBOMCTBA TeN, (U3UMYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIB3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS 3JEKTPUUYECKOTO
3apsiia, 3akoH KylloHa, NpUHLMN CYNEPNO3ULIUUA 3JIECKTPUUECKUX TMOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 11eNH, 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pPa3indyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
ABJICHUM, BBIJEIATh IPU O3TOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOWCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, MPUMEHATH (PU3MUESCKHE MOJICTH JIJIs1 OOBSICHCHHS
(U3MYECKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a/1aY;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3a7]aud, B TOM YHCJIE TPEOYIOIUE YHCICHHOTO OIICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PU3MUECKUX BEJMYMH, IPU ATOM BBIOUPATH aJ€KBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3M M BBICTPAUBATh
JOTMYECKYI0 LEMOYKY pPAaCCyXIECHHM C ONOpOM Ha HU3YUYEHHbIE CBOMCTBA
bu3NYecKuX SBICHUM, (PU3NUECKue 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2-3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKHU, BHIOHpas aeKBaTHYI0 (U3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3bIBAIONIUX (DU3NYECKUE BEJIMYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBUE M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAIONINE WM U30BITOYHBIE IaHHBIE, 0OOCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHBIE, NPUMEHATh METOAbl aHAIINU3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3ajad, MPOBOJUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYEHUA (PU3UUECKOW BEIMYMHBI M ONPEIENISITh Pa3MEpPHOCTH
bu3znyecKoil BeTUYNHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacrno3HaBaTb MpPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU TOMOUIU
(¢u3nyecKuX METOAOB, W NpejaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHUM  HWCCJIENOBAHMS  PACHO3HAaBAaThb  MIPOBEPSIEMOE  MPEIIOIOKEHUE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOAECHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMHepaTypbl, CKOPOCTH IIpoliecca OCThIBaHUS (HarpeBaHus) NpuU
U3Jy4eHHH OT LBETa H3JIydarouiedl (IOIJIOMArNeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl KUJAKOCTH M IUIOMAIUM €€ IMOBEPXHOCTH,
IIEKTPU3ALMUs TEJNI U B3aUMOJCHCTBHE DIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alMsl MATHUTHBIX MOJIEH ITOCTOSIHHBIX MArHUTOB,
JNEUCTBUS MAarHUTHOTO TOJIA HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBa 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — Pe3ysbTaTax  HaOIIOJEHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 HM30bITOYHOrOo Habopa oOopylnoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHBIE W3MEPEHHsS] (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3[yXa, CHJia TOKa, HAIpPSIKEHUE,
yleabHas TeIIOEMKOCTh BEILECTBA, COMPOTHBICHHWE IPOBOJHUKA, padboTa u
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCMOJIb30BAHUEM aHAJIOTOBBIX U LIHU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (GUKCHPOBATH MOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3yIBTAaTOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEHN (pU3MUEeCKUX
BEJIMYMH (3aBUCHMOCTb JAaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIQXKJICHHUS, UCCIIEOBAaHUE SIBJIEHUS TEMJI000MEHA IPU CMEIIMBAHUU XOJIOIHON U
ropsiueii BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOI0 CEYEHHS] M YAEJIBbHOIO CONPOTHBJIEHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOIIET0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJHUKE, MCCIIEIOBAHUE MOCIEAOBATEIIBHOIO U IMAPAJUIEIbHOIO COECIWHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHpPOBaTh 3aJady U THUIIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLHH,
IPEJCTaBIATh MMOJTYYEHHbIE 3aBUCUMOCTH (PU3UUECKUX BEJIMYMH B BUJE TAOIHIl U
rpaMKoB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOoaTh mpaBmwiia Oe3omacHOro Tpyaa mpu padboTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX omHcaHus (B TOM
YHClIe: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK AIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpUOOpbl  (IPUMEPBI), MNPEAOXPAHUTENH W HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHUTOB, AJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHWE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETP, TUTPOMETp, JBUTraTellb  BHYTPEHHEr0  CrOpaHus,
ANIEKTPOCKOI,  pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lenel ¢
MOCJIEIOBATEIbHBIM W NapaJJICNbHBIM COEIMHEHUEM D3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUYEHMS AJIEMEHTOB IEKTPUUECKHUX LIENEH, UCIO0JIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH H3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IPOLIECCOB IMPU PEIICHUU y4eOHO-IPAKTUYECKUX
3a/1ay;

NPUBOAUTH NMPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPAX) MPAKTHYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui oOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM D3KOJOTMYECKOTO IIOBEJICHUS B
OKpYXKaIoIIEH Cpeie;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWN W CPaBHEHUS JOTMOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpast SIBJSIETCS MPOTUBOPEUYUBOM MITU MOXKET OBITh HETOCTOBEPHOM;

UCTIONb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUA, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAHUSA TEKCTa, IpPeoOpa3oBaHuUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611251 “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PM3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TPEACTaBIATH  PE3yJNbTaThl  MPOEKTHOW WU
UCCIIEIOBATENbCKOM I€ATEIbHOCTH, IPU 3TOM TPAMOTHO HMCTIOJIb30BaTh U3yUEHHBIN
NOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



IIPY BBITIOJTHEHUH yYYE€OHBIX MPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIIOJHCHHEM IUIaHA JCHCTBUU U KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JACATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTH
paspemaTrh KOHQIUKTHI.

K xonny oOyueHuss ¢ 9 knacce npenMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YYarOIINXCSl YMEHHU:

UCITIOJIb30BAaTh MOHATHUS (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJHBI,
3BYK, HWH(Qpa3ByK U YIJIbTpPa3ByK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE
U3y4YeHHE, IIKaJa IEKTPOMArHuTHBIX BOJIH, HCTOYHUKU CBETA, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKHU TP PELIEHUHU YUYEOHBIX U MPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (pPaBHOMEpPHOE U  HEPaBHOMEPHOE
IPSMOJIMHEWHOE JIBUJKEHUE, PaBHOYCKOPEHHOE IIPSMOJIMHEWHOE JBHYKEHUE,
CBOOOIHOE MaJ€HUE TeJl, [BWKEHUE M0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIbHOW TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCT,
Kojie0aTeNIbHOE  JIBWKEHUE (FapMOHMYECKHME, 3aTyXalolllue, BbIHYKICHHbIC
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTpPaHEHUE M OTpaKEHUE
3ByKa, MHTepdepeHIrs U TUpaKIus BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPaXXEHHE CBETA,
pa3jokeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIHEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3IYy4YeHUs]) 1O ONHUCAHMIO UX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh  MPOSIBIIEHUE  WU3YYEHHBIX  (PU3UYECKHX  SBJICHHM B
OKpYXaroleM MUpe (B TOM yucie (PU3MYECKUE SBICHHS B MPUPOJE: NPWIUBBI U
OTJIUBBI, ABWXKEHUE TIaHET COJMHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHUE, CEMCMUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO U3IyYEHHUH,
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJHOaKTUBHOE
U3JyY€HHE NPUPOJHBIX MUHEPAIOB JIEWCTBHE PAJIMOAKTHBHBIX H3JIyYEHUH Ha
OpraHH3M 4YeJIOBeKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeNl W (PU3UYECKUE SIBICHUS, UCIOJIb3YS
dusznyeckue BENWYMHBI (CPEAHSsI W MTHOBEHHAss CKOpPOCTh Tejla IpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHHM,  yIJoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPIAOTO Tela, UMITYJIEC TEJIa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi padoTa U MOIIHOCTh, HOTEHIMAIbHASI SHEPTHS TeNa,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS SHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi DHEpPrus, IOJIHAsI MEXaHW4YecKass JHeprus, NEepHoJ U 4YacToTa
Kosie0aHul, MepuoJ MaTeMAaTUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENIb IIPEIOMIICHUS
cCpensl), IMpU ONHWCAHWW TPABUIBHO TPAKTOBaTh  (PU3MUECKUA  CMBICH
UCIIONBb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUWHUIBI (DU3UUECKUX BEIWYHH,
HaxXoJuThb (OPMYJIbl, CBA3BIBAIOLIME AHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M  IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLHUIT
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpa)K€HUS U NPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJIENIb ATOMA, HYKJIOHHYIO MOJIEJIb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsiI0BOIO0 U MAacCOBOIO YHMCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €M0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTH (PU3UYECKHE MOJENIU PEATbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHMIH,
BBIIETISITh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBICHUN, NPUMEHATh (QUINUYECKUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIICHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, POIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCJE TpeOyIOIIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3NYECKHX BEJIUYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M M BBICTPAUBATH
JIOTUYECKYIO LEMOUYKY pACCYXAEHUM K3 2—3 IIaroB ¢ OMOpPOM Ha M3y4YCHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsi aJeKBATHYI0 (PU3UYECKYIO MOJIeNb, C HCIOJb30BAHUEM 3aKOHOB U
bopmyI1, CBA3BIBAIOIINX (PU3WYECKHUE BEIMYMHBI, 3alMChIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELICHHE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOpP METOJAa pELIEHUS 3aJauyd, MHCIOJIb30BaTh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METOJbI aHAJIN3a PAa3MEPHOCTEMN, UCIOJIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJady, NPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHusl U pacy€Thl, OLEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAUYCHUS
Gu3NYEeCKOl BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3MUECKON BEINYHHBI,
MOJTy4YEHHOM MPH PEIICHUH 3a]1a4H;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAHWM  HUCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJIO0KECHHE
(rumote3y), OLIEHWBATh MPABUWIBHOCTh TMOPSAIKAa TMPOBEICHUS HCCIIEIOBaHuU,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WK (QU3MUYECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTUH,
3aKOHa COXpaHEHMsS HMITyJbca, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh IMEpHoJa KOJeOaHWW MPY>KHMHHOTO
MasiTHUKa OT Macchl Ipy3a M JKECTKOCTH MpPYXKUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoOJIeOaHWH, NPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHne Oenoro CBeTa B CIEKTP, U3YUEHHE CBOWCTB M300pakKeHUs! B TUIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparollel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JMHEWUYATBIX CIIEKTPOB M3Iy4YeHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIO/IEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa o0OpynoBaHuS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

POBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPAMBIX H3MEPEHHM, ONpeaesnss
CpeqHee 3HAaueHHE M3MEpPSIEMON BEIMYMHBI M ONpEAessiss IMOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHOTO MPUOOpa);

MPOBOJUTH KOCBEHHBIEC U3MEPEHHUsST (PHU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla MpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(P(OUIMEHT TpPEHUs  CKOJIbKEHUS,
MEXaHMYeCcKas paboTa H  MOIIHOCTh, YacTOoTa M TMEPHOJ  KojeOaHUMU
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYeCKas CHiIa, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEeHUus, IUIAHUPOBAaThb M3MEPEHMs, CAMOCTOATENBHO COOUpPAThH
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEJIMYUHBI U
aHAJIM3UPOBATh MOJNYUYCHHBIC PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTh IIYTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM JIBHXKEHUU 0e€3
HAYaJIbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHHUS, MEpUOoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBl HUTH, OMPEJCICHUE YCKOPEHHUS CBOOOIHOTO TAJCHUsS, HCCIIECIOBAHUC
W3MCHEHUS BEJIMYHMHBI M HAMPaBICHUS WHIYKIIMOHHOTO TOKA, 3aBHCHUMOCTH yTJia
OTpaXEHHUs CBETa OT yria MaJCHUsA, yria MPeIOMJICHHUS OT YIJia MaJcHHUs
CBETOBOTO JIy4ya, HCCJIEJIOBAHME TPEKOB: HU3MEPEHHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY NyTH (110 ¢oTorpadusimM)): COBMECTHO C yUHUTENIEM (POpMYIUPOBATH
3aJa4y U TUIIOTE3y MCCIEeIOBAaHUS, CAMOCTOSTENHHO IJIAaHUPOBATh HCCIIEAOBAHNE,
CaMOCTOSITENIFHO COOMpPATh OJKCIEPUMEHTAIBHYIO YCTaHOBKY, IIPEICTaBIIAThH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEIMYMH B BUJE TaOMUIl U Tpadukos,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pPe3yIbTaTaM UCCICAOBAHMUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpyjaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIEI TCUCTBUS U3YYCHHBIX MPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OmMHCcaHus (B TOM
YHClIe: CHUAOMETP, JATYMKW TOJOKEHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XOJIOT, OYKH, MEpPUCKOIN, ¢oToanmapar, MHUKPOCKOI, TEJIECKOM, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), MCMONB3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pereHnr y9eOHO-TIPAKTUYCCKUX 3a]ad, ONTHUYECKHE CXEMBI ISl TMOCTPOSHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HHU I OOECrieYeHUS
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUS 370POBbSI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKpYKaIoIIEN CpeIe;

OCYIIECTBJIAThH MOUCK MHMOpMaIuu Gu3nyeckoro cojepxanus B UurepHere,
CaMOCTOATENHLHO (HOPMYIUPYS TTOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OIpPEACICHUS
JIOCTOBEPHOCTH TMOJYYEHHONM HH(GOPMAIMM HA OCHOBE HMMEIOLIUXCS 3HAHUW U
JOTIOJTHUTETHPHBIX UCTOYHUKOB;

WCITOJIB30BaTh TIPHM BBIMOJTHECHUM YUYEOHBIX 3aJlaHUH HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro CoAepIKaHUs, CIIPAaBOYHBIE MaTE€pPHANIbI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIC COOOIICHHS Ha OCHOBE
uH(OpPMAITUU W3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJCPKAHUS, IMyOJIMIHO
MIPEICTABIIATh PE3YyIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AESTEIHLHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YUYCHHBIN IOHSITUWHBIM ammapar M3y4aemMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE TMpE3EHTAalle ¢ Yy4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HanmeHnoBaHMe pa3aeioB U TeM (uudposBbie)
Ne /it Kourpoannsie Ilpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®du3nka — HaykKa O IpupoJie 2
1.2 ®uznuecKue BEITUUYUHbI 4 3
1.3 EcTecTBeHHO-Hay4HBIN METOJI TO3HAHUS 2
Htoro no paznemny 8
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CrpoeHue BemiecTsa 2 1
JIBH>KeHue U B3aUMOJICHCTBUE YaCTHI]
2.2 4 2
BelIeCTBa
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Pasnen 3. /IBu:keHne U B3auMoaeiicTBUE TeJl
3.1 MexaHnuecKkoe IBIKESHIE 10 2
3.2 HNuepuus, Macca, IIIOTHOCTH 9 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazneny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
4.1 Hasnenue. Ilepenaya naBieHus TBEPABIMU 5 2




TCJIaMHU, XUJKOCTAMU U ra3daMu

4.2 JlaBieHue KuJKOCTU
4.3 ATMochepHoe 1aBJICHHE 5 1
44 HCI/ICTBITI.C KHUJKOCTHU U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro no pazgeny 28
Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrUust
5.1 PaboTa 1 MOITHOCTH 6 1
5.2 [IpocThie MexaHU3MBbI 2
5.3 MexaHuueckasi JHEpIrust 1
Wroro no pasaeny 19
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 IToBTOpUTENBEHO-00001IAIOLTNI MOTYITH 6
Hroro no pazgeny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBjieHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6
1.2 TenuioBbIe MpoLECCHI 33 1 6.5
Wroro no pasaeny 39
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea 9 |
' U X B3aMOJICHCTBUS
22 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 31 1 10
2.3 MarsuTtHbIe SIBICHUS 11 2 4
24 DIIeKTpOMarHuTHask UHIYKIUS 7 1
Hroro no pazgeny 58
Pa3nea 3. [loBTOpuTe1bHO-0000 1AM MOAYJIb
3.1 [ToBTOpUTENTEHO-0000IIAOIIHI MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Mexanuveckue siBJIeHUsI
MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OMHCAHUS
1.2 B3aumoneiictBue Ten 18
1.3 3aKOHBI COXPAHECHHS 15 1 2
Htoro no paznemny 63
Pa3nen 2. Mexannveckue KoJie0aHusi H BOJTHBI
2.1 Mexannueckue KoneOaHus 8 3.5
22 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro no pazneny 18
Pa3nes 3. DinekTpoMarHuTHoe noJie U 3J1eKTPOMATrHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6
’ AIIEKTPOMArHUTHBIEC BOJIHBI
Wroro no pazmeny 6
Pa3nes 4. CBeToBbI€ SIBJICHHUS
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 8 2
4.2 JIuH3BI ¥ ONTHYECKHE TPUOOPHI

4.3 Paznoxxenue 6emnoro cBera B CIEKTP




Wroro no pazueny 16
Pa3gen 5. KBanToBbI€ IBJICHUS
5.1 Hcnyckanue v morjomnieHue cBeTa aToMoOM 1
5.2 Crpoenue aTOMHOrO siApa
5.3 SnepHbie peakuuu
Hroro no pazgeny 16
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IIMIT MOAYJIb
6.1 Mexanuueckue siBJIeHHS (TIOBTOPUTEIHHO- 6 3
) 00001IaI0ITNIT MOTYITh)
62 TennoBbie siBIeHUS (IOBTOPUTEIBHO- 3
' 00001IarOIIUI MOTYJIb)
6.3 DNEeKTPOMarHUTHBIE SIBICHUS 3 1
’ (TTOBTOPUTETHHO-0000ITAOIIHI MOYIIb )
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- | |
' 00600IIAOIINI MOTYITH)
6.5 [ToBTOpHUTENBHO-0000IIAIOIIIIT MOTYITH 4
Hroro no paszueny 17
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa o npupoze. SBnenus
IIPUPOJIBI

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue ABICHUS
®dusznyeckue BeJIUUUHbl. Pa3MepHOCTD.

Ouznyeckue npudopsl. [lorpenrHoctu mpu
MPSIMBIX U3MEPEHUAX

VYpok-uccnenoBanue "M3mepeHune TuHEHHBIX
pa3MepoB TeN U IPOMEXKYTKOB BPEMEHH "

JlabopaTtopHast pabota "H3mepenne oobEmMa
YKUJIKOCTH U TBEpAOTO Tema"

JlaGopatopHas pabota "OnpezneneHue
pa3MepoB Maibix Ted. Meron psiioB”

Mertoasl HaydHOTO MO3HaHUsS. Onucanue
(bU3UYECKUX SIBJICHUH C IIOMOIIBIO MOJICIICH

VYpok-uccnenosanue "[IpoBepka runoressl:
JATBHOCTH TIOJIETA MAPUKa, MTYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbIIIE, UeM OoJblle
BbICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIeCTBa




10

11

12

JlaGopaTopHnas pabora "OreHka 1uamerpa
aToMa METOJIOM PsIJIOB (C UCIIOJIB30BAHUEM
dororpaduii)"

Ypok-uccinenosanue "HabmroneHue
TEIIOBOTO pacuIpeHus ra3oB. ONbITHI MO
0OHapyXEHHIO IeUCTBUS CUIT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Beuiecta. Auddysus.
bpoyHoBckoe nBHX)KEHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BbsICHEHHE OPOYHOBCKOTO JIBUKECHUS U

g dyzun"

14

15

BsauMmoenicTBre yacTUIl BENIECTBA:
HpI/ITSI)KeHI/Ie " OTTAJIKUBAHUC

ArperatHble COCTOSIHHSI BEILIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

16

Mexannueckoe asuxenue. 11yts,
TPAeKTOPUS, IEPEMEILICHHE

17

18

19

PaBHOMEpHOE U HEpAaBHOMEPHOE BUKEHHE.
CxopocTh

Haxoxaenne ckopocTy, MyTH U BpeMEHU
IpY PAaBHOMEPHOM MPSMOJIUHEHHOM
JBUKEHUHN

JlaGopaTtopHast pabota "Onpenenenne
CKOPOCTH PaBHOMEPHOTO ABUXKEHUs"

20

21

['paduku npsAMOIUHEITHOTO PaBHOMEPHOTO
JIBUKECHHUS

Pemenue 3amgau no reme "Pacuer cpenneit




ckopocth"

JlaboparopHas pabota "OnpeneneHue

22 CPEIHEH CKOPOCTHU CKOJIBKEHHUS OpyCcKa UITH
IapuKa o HaKJIOHHOM IJIOCKOCTH"

3 OTHOCUTENBHOCTD JBHKEHUS. ClI0KEeHHE
CKOpOCTEH MPH NapaJUIEITbHOM JIBUKEHUN
[Toyuenue u ananu3 rpaduKoB

24 3aBUCHMOCTH IIyTH U CKOPOCTH JBUKECHUS OT
BpEMEHU
Pemenue rpaduueckux 3agad mo reme

25 "Mexanuka. PaBHOMepHOE NMpSIMOJIMHENHOE
nBmxenue"

26 SBnenue nHepuMU. 3aKOH HHEPLIUU
BzaumoaeincTeue Ten Kak npuurMHa

7 M3MEHEHUsI CKOpocTH. Macca Tena Kak Mepa
WHEPTHOCTH TeJla TIPH MOCTYNaTeIbHOM
JIBI>KEHUU

73 Ypok-uccnenosanue "CpaBHeHHE Mace 10
B3aUMOJICUCTBUIO TEN"

29 II;moTHOCTH BemecTa

30 JlabopaTtopHnas pabota "Onpeznenenne
IJIOTHOCTHU TBEPJI0TO Teua"

31 Pemenne 3amgau no reme "Macca Tena.
IImorHOCTH BemecTBa"

1 Cwmecu u cruiaBsl. [loBepxHOCTHAS 1
JIMHEHAs MITOTHOCTh

13 [TonroroBka Kk KOHTPOJIBHOU paboTe Mo TEMe

"®duznka — HayKa O IPUPO/IE.




[TepBoHaYabHBIC CBEICHUS 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHUU BEIIECTBA.
Mexauunka"

KoHntponbnas padora mo teme "dusnka —
Hayka o npupoje. [lepBoHauaibHbIe

34 CBeZIeHHsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMHU BelllecTBa. MexaHuka"

35 Cuia. fIBnenue tsarorenus. Cuiia TSKecTu

36 N3o06paxenue cuin. Pemenue 3agau no reme
"OmnpeeneHue CUIIbI TSHKECTH"

37 Cuna ynpyrocru. 3akoH ['yka

38 Bec tena. U3mepenune cui. Jlunamometp
Ypok-uccnenosanue "HabmroaeHue

39 M3MEHEHUSI CKOPOCTHU MPHU B3aUMOICUCTBUU
Ten"

40 Pemenne 3anau no reme "Cuia ynpyrocrtu.
Bec Tena"

JlaGopaTtopHas pabota "OMBbITHI,

41 JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (nedopMaln) Npy>KUHbI OT
IIPUJIOKEHHOM CHJIBI"

42 Cwiia Tpenus

43 CrnosxeHnue cuil. PaBHozielcTBYOIIas cuila

44 Pemenne 3amau no teme "CiokeHIE CHIIL.
PaBHOelicTBYIOIAsA crta"

45 Pemenue 3angau no reme "B3aumoneiicteue
ten. Cuiel B MeXaHuke"

46 Pemenue 3amgau no reme "Cuna tpenus".




Ypok-uccienoBaHue 1o Teme
"UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS
OT ILJIOLIA/IM CONPUKOCHOBEHHUS"

JlaGopaTtopHas paborta "OmbITHI,
JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTD CHIIBI

47 TPEHUSI CKOJIbKEHUSI OT CUJIbI JaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
noBepxHocTei"”

43 Pemenne 3agauy mo reMme "B3aumoneictsue
ten. Cuiel B MexaHuke"

49 KonTtponpHast pabora o Teme
"B3aumopeiictBue Ten"

50 JlaBnenue TBEPABIX TEI

51 Ypok-skcnepumenT "CrocoOsl onpeaeneHus
JIaBJIEHUs TBEpAOro Tena"

57 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUS ra3a oT TeMiepaTypsl”

53 JlaByieHue KUJIKOCTEH U Ta30B. 3aKOH
ITackans

54 ITHeBMaTHUeCKHE yCTPONCTBA

55 3aBUCHUMOCTD JaBJICHUS KUIKOCTH OT
TITyOUHBI

56 I'unpocraTtuyeckuii napanoke

57 VYpoxk-nipoekT "U3yuenne cooOmaronmxcs
cocyaoB"

53 VYpok-koudepenuus " mapapauueckue
MeXaHU3MbI"

59 Hcnonbp3oBaHue BRICOKUX JaBICHUHN B




COBPEMEHHBIX TEXHOJIOTHUAX

Pemenue 3agau nmo treme "JlaBnenue

60 "
KUJKOCTU

61 ATmochepa 3eMiIH U IPUIHUHBL e
CYILLECTBOBaHUS

2 Ypoxk-uccinenosanue "l[IposiBnenue necTBus
aTMoc(epHOro JTaBiIcHuUS"

63 Nzmepenune armocdeproro nanenns. OmbIT
Toppuuennu
3aBUCUMOCTH aTMOC()EPHOTO TABICHHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsl st
U3MEpeHus: aTMOC(EepPHOTo J1aBICHUS

65 bapomerp-anepoun. AtmochepHoe
JIaBJICHUE HA Pa3/INYHBIX BBICOTAX

66 BriTankuBaroias cumna. 3akoH Apxumena

67 Pemenue 3amau mo reme "3akon Apxumena"
Ypok-uccnenoBanue "IKCIEPUMEHTAIBHOE

68 oOHapy>KeHHe JelCcTBUS )KUIKOCTH U ra3a Ha
NOTPYKEHHOE B HUX TeNo"
JlaGopaTtopHast pabota "Onpezenenue

69 BBITAJIKMBAIOIIEH CUIIBI, IEUCTBYIOIIEH HA
TEJO0, IOIPY>KEHHOE B JKUJKOCTb"

70 IInaBanue Ten
JlaGopatopHas pabota "HccnenoBanue

71 3aBHCHUMOCTH Beca Tejla B BOJIe OT 00beMa
NOTPYKEHHOMN B KHUIKOCTb 4acTu Tena'

72 BosnyxonnaBanue. [1naBanue cygoB

73 Pemenue 3agau no reme "3akon Apxumena.




VcnoBus miaBanusa ten"

Pemenue 3agau mo teme "JleicTBue

74 KHUJIKOCTH U ra3a Ha [Orpy>KEHHOE B HUX
Teno"
VYpok-nipoekT "KoHCcTpyrpoBaHue

75 apeoMeTpa WM JIOJKU U ONIpesiesICHUE
rpy30H01bEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

76 "JlaByieHUE TBEPBIX TEJI, )KUJIKOCTEHN U
ra3on"

77 KoHTtpoisbHas padota mo teme "JlaBienue
TBEPABIX TN, )KUIKOCTEH U ra3oB"

78 Mexanuueckas paboTa

79 MomHoCTb

20 Pemienue 3a1a4 Ha onpeneneHue paboThl U
MOIIHOCTH

81 PaGora cuinbl TSKECTH M CUITBI TPEHUS

22 VYpok-uccnenopanue "Pacuér MOIIHOCTH,
pa3BUBAEMOM MPU NOIBEME I10 JIECTHULIE"

83 [IpocThie MexaHU3MBI

84 MowmeHT cuisl. [IpaBuno MOMEHTOB
JlaGopaTtopHast pabota "M3yueHnue npaBuia

85 pblyara Juis HOJBH>KHOTO U HETIOABHKHOT'O
6510k0B"

86 "3o050TOC MPaBUIIO" MEXaHUKH
Pemenue 3anau no Teme "3010T0€E MpaBUIIO

87 mexaHuku'" / Becepoccuiickast mpoBepoyHast

pabora




Pemenue 3amay 1o reme "Pabora cuibl

88 TSDKECTH M cuutbl TpeHus" / Beepoccuiickas
npoBepouHas pabora

29 VYpoxk-npoekt "[IpoekTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU MapameTpaMu”

90 Ypok-koHpepennus "I[IpocTeie MEXaHH3MBI
B OBITY, TEXHUKE, )KUBBIX Opranu3max”

91 KoaddunmenT noneznoro neicTBus
MIPOCTHIX MEXaHU3MOB

90 JlaboparopHas padota "Onpenenenue KI1/]
MOJIBU’KHOTO U HEMOABUKHOTO 0JI0KOB"

93 Mexannueckas sHeprus. Kunernueckas u
MOTEHIIMATbHAS YHEPTUS

94 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
VYpok-3KcnepuMeHT "IKCnepUMEHTAIBHOE

95 onpeieJIeHuE N3MEHEHUS! KHHETUYECKOU U
MOTEHMATbHOW 3HEPTUU MPU CKaThIBAHUU
TeJa M0 HAKJIOHHOM MJIOCKOCTH"

96 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"Pabota u MourHoCTh. JHeprus"

97 KonTponbhas pabota no reme "Pabota u
MOIIHOCTb. DHeprus"

08 PaGora ¢ Tekctamu o Teme "MexaHUYeCKOe
IBHKeHHnE"

99 Pa6ota c Texkctamu 1o Teme "Ctpoenue
BemecTna”

100 Pabora ¢ Texctamu o teme "Cuiibl B
npupoae"




Pabora ¢ Tekcramu o Teme "JlaBiaeHue

101 . . " 1
TBEPJBIX TEJ, )KUJIKOCTEH U ra30B
102 PaboTa ¢ Tekctamu 1o Teme "DHeprusi. 1
[IpocTeie MexaHU3MbI"
OBUIEE KOJIMYECTBO YACOB I10 102 73

[NPOT'PAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
/i Tema ypoka Beero Kourpoububle IIpakTHyeckue ofpazoBaTEbHEIE
padoThI padoThI pecypenr
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Monenu TBepAOro, KHIKOTO U Ta3000pa3HOro |
COCTOSIHMI BeIlecTBa
Ypok-koH(pepenmus "Kpucrammmdaeckue u
4 amopdusie Tena. ['paden. [Nonyuenune 1
HCKYCCTBEHHBIX aaMa3oB"
5 CmauuBaHue M KallWJUTSIPHOCTb. |
IToBepXHOCTHOE HaTsKEHUE
TennoBoe pacliupeHue u cxaThue 1
Tennosoe aeuxkenue. Temneparypa 1
TemneparypHble IIKaJIbI 1
9 BHyTpeHHss sHeprus u cnocoObl eé 1
W3MEHEHUS
10 Buns! Teruonepenaun 1
VYpok-koupepenius "Mcnonp3oBanue
11 TEIUIOBBIX CBOMCTB BEILIECTB U MATEPHAIIOB B 1
LeJIsAX dHeprocoepexkeHus "
12 KomnnuectBo TEIUIOTEHL. Y aenbHas |

TCIIJIIOEMKOCTD




13

14

15

Ypoxk-uccienoanue "l[IpoBepka runoresbl
JIMHEWHOMN 3aBUCUMOCTH JIJIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUIECCKOM TPYOKE OT
TeMieparypbl"”

VYpaBHeHue TerioBoro 6ananca. TermmooomeH
Y TEIJIOBOE paBHOBecHe. 3akoH HproToHA—
Puxmana

JlabopartopHast pabora "HcciaenoBanue
SIBJICHHS TETUIOOOMEHA MPU CMEIITUBAHUH
XOJIOJTHOM Y Topsiueit BoAbI"

16

Pemenne 3amad no reme "TermooOmeH 1
TEIUIOBOE paBHOBecHE"

17

18

19

Jlaboparopuas pabota "Onpenencaue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJIOM
IIPH TEIJIO0OMEHE C HarpeThIM
METaJUTMYECKUM ITUIUHAPOM"

IInaBnenue u OTBCPJACBAHUC
KPpUCTAJNIMYCCKUX BEUICCTB. Y nenpHas
TCIJIOTA IJIaBJICHUA

Pemenue 3amad mo teme "[InaBnenue u
OTBCPACBAHUC KPUCTAJNITNICCKUX Ten"

20

JlabopaTtopHas pabota "OnpeneneHue
YAEIbHOM TEIUIOTHI TIaBIEHUS Jibaa"

21

22

VYpok-uccnenosanue "CpaBHEHHE TPOIECCOB
IIABJICHUA KPUCTATINIMYCCKUX TCI U
pa3MAr4eHus Mpu HarpeBaHUHM aMOP(HBIX

Ten"

[TapooOpa3zoBaHue 1 KOHICHCAIIHSL.




Ucnapenue

Kunienue. YV neiapHas Temiora
nmapoo0pa3oBaHus. 3aBUCUMOCTb

23 TEeMIIepaTypbl KUMIEHUSI OT aTMoc(hepHOoro
JaBJICHUS

24 Pemenwue 3anau mo Teme "lIlapooOpazoBanue u
kunexue"
Ypok-uccnenoanue "OObsIcHEHNE

25 3aBUCHUMOCTH TEMIIEpaTypbl KUIIEHUS OT 1
naBieHus"

26 HacplieHHbIi 1 HEHACHIIIEHHBIH map.
BrnaxnocTs Bo3ayxa
BiraxxHOCTB BO311yXa U €€ U3MEpEHHUE.

27 JlaGopatopHnas pabota "Onpeznenenue 0.5
OTHOCHUTEJILHOM BJIAXXKHOCTH BO3ayXxa"

28 Pemenue 3anau no teme "BraxxHocTh"
Pemenue 3anau u ananus cutyamuu,

29 CBSI3aHHBIX C SIBICHUSIMH UCIIAPSHUS U
KOH/JIEHCALIUH

30 DHeprus TOmIuBa. Y IejbHas TeraoTa
CTOpaHus

31 [TpuHIMIIBI paOOTHI TEMJIOBBIX ABUTATENEH

1 [TapoBas TypOuHa. [[Burarens BHyTPEHHETO
CTOpaHHUs

33 KIIJI TermoBoro aBuraTens

34 Pemenue 3amgad nmo teme "KII/] TermoBoro
nsuraress"

35 Ypok-koHpepeHnus "TemnnoBsie IBUTATETN U




3aluTa OKpysKaroieu cpeabr”

36 TemioBble NOTEPHU B TEIIIOCETAX

37 3aK0OH COXpaHEHUs U MIPEBPAILCHHS YHEPTUHU B
MEXaHUYECKUX U TEIUIOBBIX MPOIEeccax
[ToaroroBka K KOHTPOJILHOM paboTe MO TEME

38 "TemoBblie siBIeHUs. MI3MeHeHne arperaTHbIX
COCTOSHHUH BerecTna'"
KonTponbnas padora no teme "TemnoBsie

39 siBJIeHUsI. MI3MeHeHue arperaTHbIX COCTOSTHUM
BelecTna"

40 Onektpuzanus Ten. [[Ba pona 3apsioB
Ypok-uccnenosanue "McciaenoBanue

41 CIOCO0OB PA3IMYHBIX BEIICCTB
Ha3JIEKTPU30BBIBATHCS"

42 B3anMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
OnexTpuueckoe nojie. Hanpspk€HHOCTD

43 anekTpuyeckoro nosst. [puHnun
CYTIEPIIO3UIINH JIEKTPUUECKHUX TTOJICH

44 Hocutenu snekrpuyueckux 3apsios.
DneMeHTapHbId 3apsia. CTpoeHue atoMa

45 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa

46 [IpoBOTHMKH, TUDTIEKTPUKH U
MTOJTYTTPOBOTHUKH

47 Ypok-koHpepeHHs "IaeKTpu3aus B
IMOBCEIHEBHOM KU3HU"

43 Pemenue 3agad no reme "3akoH COXpaHEHUS

ANEKTPUYECKOrO 3apsa




DnekTpuyeckuit Tok. cTounnku

49 1
AIEKTPUUYECKOTO TOKA
VYpoxk-uccnenoanue "Hccienopanue

50 JEACTBUSA SJIEKTPUYECKOTO MOJIsS Ha 1
MPOBOJHUKHU U JUAJIEKTPUKU"

51 DNEKTPUUECKUN TOK B METAILIAX 1

52 DJIEKTPUYECKUHN TOK B )KMIKOCTAX U razax 1

53 DneKkTpuyecKas 1erb 1

54 Cuia Toka. AMiiepmeTp 1

55 DneKkTpruyecKoe HampsikeHue. BonbtmeTp 1

56 Jlaboparopuas padora "COopka U UCIIBITAHUE |
AIEKTPUUYECKOM 1€ TTOCTOSIHHOTO TOKa"

57 3aBUCUMOCTD CHJIBI TOKA OT HAIPSIKSHHUS. |
3akoH OMa 1l yyacTKa Lenu
Jlaboparopnast pabota "HccnenoBanue

58 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO |
Yyepe3 pe3ucTop, OT HANPSKEHUsI Ha
pEe3UCTOpE U CONMPOTUBIIEHUS pe3ucropa”

59 DNEeKTPUYECKOEe COMPOTUBIIEHUE. Y IeTIbHOE |
COTIPOTHUBIICHUE

60 JlaGopatopHnas pabota "Onpeznenenue |
YAEJIBHOTO COITPOTUBIIEHUS IPOBOJHUKA"

61 Pemenue 3aau no reme "DnekTpuueckoe |
COIIPOTHUBIIEHUE. Y IENIBHOE CONIPOTUBIIEHHE"

62 Pemenue 3amay mo reme "3axoH Oma" 1

63 [TocnenoBarenbHOE U MapaIEIbHOE |

COCAUHCHU IMPOBOAHUKOB




64

65

66

JlabopaTopHas padota "IIpoBepka npaBuiia
CJIOKEHUS HAIIPSDKEHUHN IIPU
MOCJIeI0BATEILHOM COCIMHEHHUH JIBYX
pe3uctopos"

Pemrenue 3agaud mo teMe "llocienoBaTeabHoe
U TapajuieIbHOE COeTMHEHUS IPOBOIHUKOB"
Jlaboparopuas padota "IIpoBepka npaBmiia
JUIS CHJTBI TOKA MPU MapajuieIbHOM
COCMHEHHUH PEe3UCTOPORB"

67

68

69

70

Pemenue 3anay Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSTMHEHUS TTPOBOTHUKOB

O/JIC 1 BHyTpeHHEe COIPOTUBIICHUE
HMCTOYHHMKA TOKA. 3aKoH OMa J1Jis TTOJTHOU
1enu

Pemenue 3anau no teme "OJ1C, BHyTpeHHEE
COTMPOTUBIIEHUE UCTOYHHKA TOKa. 3akoH OMa
JUTSl IOJTHOM 1ernu”

JlabopaTtopHas padota "Onpenenenue IJ1C u
BHYTPEHHETO COMPOTUBIIECHUS UICTOYHHUKA
ToKa"

71

72

73

[IpaBuina Kupxroga

Jlaboparopnas pabota "IIpoBepka mpaBui
Kupxroga"

VYpoxk-uccienopanue "M3ydeHne BOIbT-
aMIEPHBIX XapaKTePUCTHK HETMHEHHBIX
3JIEMCHTOB"

74

PaGora anekrpudeckoro Toka. MomHoCTh
ANEKTPUYECKOTO TOKa




75

76

JlabGopaTtopHas pabota "Onpenenenue padoThI
Y MOIIHOCTHU 3JIEKTPUYECKOTO TOKa"

3akon Jlxoynsa-Jlenna. [Torpedurenun
aneKkTpuyeckoro Toka. KopoTkoe 3ambikanue

77

Ypok-koHpepeHmus "OObSICHEHNE U IIPUHITUTT
JEACTBUS IOMAILHUX
AJIEKTpOHarpeBaTebHbIX TpHuOOpoB"

78

79

80

81

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DyekTpuuecKue 3apsabl. 3apsHKCHHbBIE Tela U
ux B3auMoaercTus. IlocToSHHBIN
AIEKTPUIECKUN TOK"

KonTponbhas pabota no teme
"DrekTpuuecKue 3apsabl. 3apsLKEHHbBIC Tela U
UX B3anMoieHCTBHA. I1oCTOSHHBIN
AIEKTPUIESCKUN TOK"

IlocTtosiHHBIE MarHUTEL. MarHuTHOE IOJIE
3eMIIi ¥ eTr0 3HAaYCHHUE JJIA )KM3HHU Ha 3emite

VYpok-uccnenosanue "M3ydeHne MarHuTHOTO
T0JISI TOCTOSIHHBIX MarHUTOB MPHU UX
o0BEIMHEHUH U pa3neneHnu. Busyanuzanus
ITOJIST TOCTOSIHHBIX MAarHUTOB"

82

OmneiT Opcrena. MarHuTHoe 1osue
JIEKTPUUECKOTO TOKA

83

84

OmnbiT Amnepa. MarHuTHoe noJie KaTylku ¢
TOKOM. [IpuMeHeHne 31eKTPOMAarHuToB B
TEXHHKE

Cuna Ammepa u onpeneneHue eé
HaIlpaBJICHU A




Pemenue 3agau no reme "Cuna Amnepa u

85 n
orpezeneHue e€ HanpasieHus"
DNeKTpOABUTATEb IIOCTOSTHHOTO TOKA.

86 Hcnonb3oBanue 35eKTpoaBUraTenci B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE

87 Bcepoccuiickas mpoBepouHas paboTa

cepoccuiickas mpoBepoyHas pabora

88 B 0

29 Jlaboparopnas padota "M3ydeHue neiicTBUs
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM"

90 VYpoxk-koupepenuus "[Ipakrnyeckoe
[IPUMEHEHUE EKTpoABUraTesien"

01 Jlaboparopuas pabota "KoncTpyupoBanue u
u3ydyeHue paboThl AJeKTpoiBUraTesns"

9 Jlaboparopnas padota "Uzmepenue KI1/]
3JEKTPOJIBUTATEIbHON YCTaHOBKH"

93 OnpiTel Dapanes. 3aKOH AIEKTPOMarHuTHOM
naaykuuu. [Ipasumno Jlenna
VYpok-uccnenosanue "McciaenoBanue

94 W3MEHEHUN 3HAYCHHs U HaMlPaBIICHUS
WHJYKIHOHHOTO TOKa"

Pemenne 3amau mo teme "3akoH

95 3JEeKTPOMArHUTHOM UHAYKIMU. [TpaBuno
Jlenma"

96 Onektporereparop. CrocoOsl MOTydeHUs
ANEKTPOIHEPTUH
Ypok-koH(pepeHIus "DIeKTPOCTAaHIIUN Ha

97 BO300HOBJISIEMBIX UICTOYHHKA SHEPTUU.

[Tpo6aemsbl 3xosioruu. TOmIMBHBIE 3JIEMEHTHI




1 AJIEKTpOoMOOHIHn"

KonrponbHas pabora "DneKTpoMarHuTHbIE

98 \ 1
SIBJICHUS

99 Pabota ¢ Tekctamu 1o Teme "TeroBbie |
SIBIICHUSA"
Pabota c Tekctamu 1o Teme "DIIeKTpHIECKUE

100 3aps/bl. 3apsHKEHHBIE TeJla U UX 1
B3anMoieiicTBue"

101 Pa6ora ¢ Texctamu o Teme "ITocTosTHHBIN |
AJIEKTPUYECKUM TOK"

102 Pabota ¢ Tekctamu 1o TemMe "MaruuTHbIC |
SIBJICHUS ¥ DJIEKTPOMAarHuTHast MHIyKIus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 22.5




9 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexannueckoe ABuxkeHue. MartepuanbHast
Touka. CriocoObl ONMCaHMsI MEXaHUYECKOIO
JBUKCHUS

Cucrema orcuera. OTHOCUTEIILHOCTD
MECXAaHNYCCKOI'O IBUXKXCHUA

BGKTOpHHe BCIIMYHHBI, OIICPAalH C
BCKTOpaMH, IIPOCKIHUHU BEKTOPOB

Paanyc-BekTop MarepranbHON TOYKH,
IEpEMEILECHUE Ha TIIIOCKOCTH

PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHNE

Pemenue 3anau no teme "PaBHOMEpHOE
IPSIMOJIMHENHOE ABMKEHNE"

HepaBHOMepHOE NpAMOIMHENHOE
nBuxkeHue. CpeaHsisi 1 MTHOBEHHas
CKOpOCTb TeJIa TP HEPABHOMEPHOM
JBUKEHUU

JlaGopaTtopHast pabota "Onpenenenne
CpeHelN CKOPOCTH CKOJIbKEHUs OpycKa Hin
JABVOKCHUA HIapHKa 110 HaKJOHHOMN
IIJIOCKOCTH"

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE
JIB)KEHUE. Y CKOpEHUE




10

11

12

CKOpOCTh PaBHOYCKOPEHHOTO
npSAMOJIMHEHHOTO NBHXKeHus. [ paduk
CKOpOCTHU

Pemenue 3amaud no teme "CkopocTh
PaBHOYCKOPEHHOTO MPSAMOJUHEHHOTO
nBmxeHus"

[Tepemenienue mpu paBHOYCKOPEHHOM
MPSMOJIMHEITHOM JBUKCHUU

13

14

15

16

17

JlabopaTtopHast pabora "Ornpezenenue
YCKOpPEHUS Tella IPH PAaBHOYCKOPEHHOM
IBIOKEHUHU 110 HAKJIOHHOM IUIOCKOCTH"

Pewenue 3anau no reme "llepemenienue npu
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBYOKCHUH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH ITyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JIBH)KEHHH 0e3
HavaJpHOM ckopocTn"

['paduueckas UHTEpIIpeTaLMs YCKOPEHHUS,
CKOPOCTH, IPOUJIEHHOTO ITyTH U
NEepEMELIEHUS IS TPSIMOJIMHEHHOTO
JIBYDKEHUS

Pemenue 3anau no teme "I'paduyeckas
MHTEPIIPETALNS YCKOPEHUsI, CKOPOCTH,
IIPONJEHHOTO IIyTU U MIEPEMEIIECHUS IS
IPSIMOJIMHENHOTO ABUKEHUS "

18

Yckopenue cBo001HOTO TaeHus. OMbITHI
lNanunes




Pemenue 3amad no teme "Yckopenue

19
cBOOOAHOTO IMaeHus"

20 JIBm>keHue Tesna, OpOIICHHOTO MO/ YIJIOM K
TOPU30HTY

)1 Pemenue 3agau mo teme "JIBuxkeHue tena,
OpOILEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaGopaTtopHas padota "HcciaenoBanue

22 JIBIKEHUSI TeJla, OPOIIEHHOTO MO/ YIJIOM K
FOpPU30HTY"
Pemenue 3agau mo treme "JIBrkeHue Mo

23 JEHCTBUEM YCKOPEHUS CBOOOTHOTO
naneHusa"

24 JIBHKEHHE 110 OKPYKHOCTH

25 Jlunelinas u yriaoBasi CKOPOCTb, IEPUOA U
JacToTa

26 CKOpOCTh U YCKOPEHHUE MPU ABUKEHUU 11O
OKPY>KHOCTH

7 Pemenne 3agau mo treme "J[BrmkeHue mo
OKpYy>kKHOCTH"
Ypok-koH(pepenus "PacnoznaBanue u

28 MpUOJIMKEHHOE ONMCAHNE PA3INYHBIX BUJIOB
MEXaHWYECKOT'O IBMKEHUS"
[ToarotoBka Kk KOHTPOIBHOM paboTe MO TeMe

29 "MexaHHYEeCKOEe JBMKCHUE U CIIOCOOKI €T0
onucanus"
KonTponbhas pabota no teme

30 "MexaHHYEeCKOe JBHKECHUE U CIIOCOOBI €TI0

onucauus"




31 ITepBoiii 3akoH HetoTOHA. BEKTOp CHIIBI

1 Bropoii 3akon Herorona.
PaBHopelicTByOIIAsA cH1iia

33 Tperuii 3akoH Herorona. Cynepno3unus cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pewmenue 3anau no teme "Cuna ynpyrocru"
JlaboparopHnas pabota "Hccrnenoanue

36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaIuy IpyKUHbI"

37 Cwia tpenus. KoaddumueHT tpenus

18 JlaboparopHas padota "Onpenenenue
KOd(UITUEHTA TPSHUS CKOJbKCHHS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOPMAJIBHOTO J1aBJICHUS "

40 JIBu>keHue Te M0 OKPYKHOCTHU O]
JIECTBUEM HECKOJIBKUX CHII

41 3axkoH bepHymu u noxbEMHas cuiia Kpblia
Ypok-koudepenuus "CoBpeMeHHbIE
JeTaTeNbHbIC alnapaThl, Cy/1a Ha MOBOIHBIX

42 KPBUIBSIX, aHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOMIIAX. /[BrokeHUMe TToe31a Ha
MarHuTHOW moayuike"

43 Cuuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS

44 JIBuKeHue Tel BOKPYT TPaBUTAIUOHHOTO

ueHTpa. IlepBas kocMudeckasi CKOpOCTb




45

HesecomocTs 1 neperpysku

PaBHOBecue maTepuaJIbHONW TOYKHU.

46 "
AOcomoTHO TBEPOE TEJIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

43 VYpoxk-uccienosanue "OnpeaeneHue neHTpa
TSDKECTH Pa3InYHbIX Ten"
HNmnynsc Tena. 3MeHeHne nMirynsca.

49 HNmnynec cunsl. YIpyroe u Heynpyroe
B3aMMOJICICTBHE

50 3aKOHbBI U3MEHEHUS U COXPAHEHMS UMITYJIbCa

51 PeakTuBHOE IBMKEHUE

57 Pemenue 3agau o reme "3akoH coXpaHEHUS
umnyisca. PeaktuBHoe nBuxeHue"

53 Mexannueckas paboTa U MOIIIHOCTb

54 PaGora cuinbl TsKECTH, CUITBI YIPYTOCTH U
CUJIBI TPEHUS
JlaGopaTtopHast pabota "Onpezaenenue

55 paboThI CUJIBI TPEHUS TPU PAaBHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATbHON
noBepxHoctu"

56 CBsI3b 2HEPTUH U pabOTHI
JlaGopaTtopHas pabota "Onpeznenenne

57 paboThI CUIIBI YIPYTOCTH MPH MOABEME
rpy3a C MCIOJIb30BAaHUEM HEMO/BHIKHOTO U
MOJIBKHOTO OJI0KOB"

58 IToTeHumanbHas YHEPrUs

59 Kunernueckas sneprus. Teopema o

KMHETUYECKOU SHEPrUu




60

61

3aKOH N3MEHEHHUS U COXPAHEHUs
MEXaHUYECKON IHEPIrUn

Pentenue 3amau mo teMe "3aKOHEI

M3MEHEHHUS U COXPAaHEHUSI MEXaHUYECKOM
sHeprun"

62

[TonroroBka Kk KOHTPOJIBHON pabOTE MO TeMe

"B3auMonenCcTBHE TEI. 3aKOHBI
coxpaHeHus"

63

64

65

66

KonTtponpsHast pabora o Teme
"B3anMoaeHCTBHE TEI. 3aKOHBI
coxpaHeHus"

KonebarensHoe nBmxenne. OCHOBHbIE
XapaKTEPUCTHKH KOJIEOaHHIA: IEpUO/I,
4acToTa, aMIUIATY/Ia

MareMaTH4eCcKUil U IPYKUHHBIN MassTHUKH.
JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH MEepHOa KosebaHuil rpy3a Ha
HUTH OT JJIWHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue

3aBHCHUMOCTH MepHoja KoneOaHun
HPYKUHHOTO MasiTHUKA OT Macchl rpys3a’

0.5

67

68

69

[Mapmonnueckne konebaHus
JlaGopatopHas pabota "M3mepenue
YCKOPEHHSI CBOOOTHOTO TajeHus"
3aryxatomue Konebanus. BeiHyX/1eHHbIE
KosiebaHus1. Pezonanc

70

[IpeBparnienue sHEpruu Ipu KoJieOaTETHHOM
JBUKEHUHI




VYpoxk-uccinenosanue "l[IpoBepka

71 HE3aBHCHUMOCTH IMePHOJia KOJIeOaHmii rpy3a,
MOJBEIICHHOTO K JICHTE, OT Macchl rpy3a"

7 MexaHn4yecKue BOJHBIL: IPOJOJIbHBIEC U
MOTepEYHbIE

73 CaoiicTBa MEXaHUYECKUX BOJIH. JljinHa
BOJIHBI U CKOPOCTh €€ pacpOCTpaHEHUs
VYpok-uccnenosanue "HabnroneHnue

74 uHTepdepeHn 1 TUGPaKIUN BOJIH HA
MIOBEPXHOCTHU BOJBI"

75 VYpok-koHpepeHuus "MexaHn4ecKue BOIHbI
B TBEpAOM Teiie. CeicMUYEeCKUe BOTHBI"

76 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

77 Pemenue 3anau no teme "3Byk"
Ypok-uccnenoBanue "IKCIEPUMEHTAIBHOE

78 OIpECIICHUE TPAHMIL] YACTOTHI CIBIIINMBIX
3BYKOBBIX KoJjieOaHmit"

79 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC.

20 VYpok-uccnenoBanue "Habmonenue u
00BsICHEHHE aKyCTUYECKOro pe3oHaHca"
Wnopassyk u ynasrpa3Byk. Kondepenus

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUSIX"

20 DJIEKTPOMArHuTHOE MOJE U
3JIEKTPOMArHUTHbIE BOJIHBI

83 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

84 Ypok-konpepenmus "[lkana




3JICKTPOMArHUTHBIX BOJIH. Mcrionbp30BaHne
3JI€KTpOMaFHI/ITHBIX BOJIH OJI11 COTOBOI71
cBs3u. Pagnomokanust. Kocmuueckas cBs3p

Pemrenne 3a1a4 Ha onpeaACIICHUE YaCTOTEI U

85 JUIMHBI 3JIEKTPOMArHUTHOMN BOJIHBI

26 DNeKTpOMarHuTHast IPUPO/Ia CBETA.
CxopocTh cBeTa

%7 BonHoBBIE cBOMiCTBa cBeTa: HHTEphEepeHIUs
U udpakus

28 JlydeBas MOJieJIb CBETAa U TeOMEeTpUYecKast
onrtuka. MlctouHuku cBeta

29 [IpssMonMHENHOE pacIpOCTPAaHEHHE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxeHus cera. [lnockoe 3epkaio

01 [TocTpoenne nzo0pakeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

9 [Ipenomnenune cBera. 3aKOH NPEIOMIICHUS
cgeta. [lonHoe oTpakeHue ceTa.
JlaGopatopHas pabota "HccnenoBanue

93 3aBUCUMOCTH YIJIa IPEJOMIIEHUS OT yIiia
MaJIeHNs CBETOBOTO Jlyya Ha TpaHUIIe
«BO3IYX-CTEKIIO»"

04 Ypok-uccienoBanue "AHanu3 U 00ObSICHEHHE
ONTUYECKOTO MHUpaxa"
Vpoxk-koupepennus "McrnonpzoBanue

95 IIOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAs CBS3b"

96 JIvH3a, X011 ydel B IMH3E




97

98

dopmyiia TOHKOM JIMH3BI

JlaboparopHas pabota "OnpeneneHue
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN CHJIBI
cobuparomiei TuH3bI"

99

100

101

[Toydenne n300paxeHuid ¢ TOMOIIBIO
coOuparolel U pacceMBaIOIIEH JTUH3
Ypok-konpepennus "[Ipunnmn neiictBus
ONTUYECKUX NMPUOOPOB (MUKPOCKOIIL,
Teseckor, ¢oroarnmapar)"

['ma3 kak onTuyeckas cucremMa.
bru3opykocTh U JalbHO30PKOCTh

102

Paznoxenue 6enoro ceera B criekTp. ONbITHI
Herorona. CioskeHue CrieKTpaabHBIX [[BETOB.
Hucniepcus ceera

103

Ypoxk-npaktukym "Habnroaenue u
00BSICHEHUE OIBITOB MO Pa3I0KEHHUIO
6enoro csera B criektp. [lonyuenue 6emnoro
[[BETA MPH CJIIOKEHUHU 1[BETOB"

104

105

OmnsiThl Pesepdopaa u rmuianerapHas MoJiesb
aToma

ITocrynarer bopa. Moaens atoma bopa.
Henyckanue v norioneHue cBeTa arTOMOM.

106

107

108

KBanTe1. JInHEHyaThIEe CIIEKTPHI

Ypok-npaktukym "HabnroieHne CrutoniHbIx
Y JJMHEWYATBIX CIIEKTPOB U3JIYYEHUS U
WCITyCKaHUs"

PagunoakTuBHOCTE. Anb(a-, 6eTa- 1 ramma-
U3IIYy4CHUS




Ctpoenue atomHoro siapa. Hykinonnas

109 MO/IeJIb aTOMHOTO Sipa

110 PannoaktuBHbIE IpeBpanieHus. M30Tomnsl

111 [Iepuon nmonypacnana
Ypok-koubpepenmus "JlelictBue

112 PaANMOAKTUBHBIX U31y4YECHUN Ha KUBbIE
OpraHu3MBbl. 3alllUTa OT PAIUOAKTUBHOTO
u3nyyeHus"

113 S nepuble peakunu. 3aKOHbI COXPAHEHUS
3aps1I0BOTO U MacCOBOI'O YUCEI

114 DHeprusi CBsSI3u aTOMHBIX sifiep. CBs3b MacChl
Y DHEPTUU

115 Pewenue 3anau no reme "fAnepHeie peakuuu.
OHeprus cBa3u"

116 Peakuuu cuHTe3a u neneHus auep.
Hcrtounuku sHeprun ConHLa U 3BE37
VYpok-koHpepenus "AnepHas sHepreTuka.

117 DKOJ0Tru4ecKre NpoOIeMbl sIAEPHOH
SHEpreTuKu"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

118 "Konebanus u BoHbI. CBETOBBIC U
KBAHTOBBIC SIBIICHUS"

119 KonTtponpHas padora no teme "Konebanus u
BOJIHBIL. CBETOBBIE U KBAHTOBBIE SIBJICHUS"

120 Pemenne pacyeTHbIX IO TEME
"MexaHndeckoe ABHKeHue"

121 Pemenne pacyeTHBIX M KAYECTBEHHBIX 33724

o teme "B3aumoneiictBue Ten"




Pemrenne PpaCUYCTHBIX U KaUCCTBCHHBIX 3a1a4

122 110 TeMe "3aKOHbI COXPAHEHUS SHEPTUU U
umnyisca'

123 JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndeckoe aBrKeHue"

124 JlaboparopHbie pabOTHI IO TEME
"B3aumopeiictBue Ten"

125 JlaboparopHbie paboTsl 1o Teme "TIpocTeie
MeXaHU3MbI"

126 Pemienme pacueTHbIX U KAYECTBEHHBIX 3a/1a4
o Teme ""TeroBbie mporecchl”

127 Pemienne pacyeTHBIX M KAYECTBEHHBIX 33724
no teme "Brnaxnocts"

128 Pemienne pacueTHbIX M KAYECTBEHHBIX 3aa4
no teme "KIIJ[ TeroBbix nBurareneit'

129 Pemienne pacueTHbIX M KAYECTBEHHBIX 3aa4
1o TemMe "3aKOHbI NOCTOSIHHOTO TOKa"

130 Pemienne pacyeTHBIX M KAYECTBEHHBIX 337124
no teme "KIIJI anekTpoycranoBOK"

131 JlaGopatopHble paboThI 10 TeMe "3aKOHbI
MMOCTOSIHHOTO TOKAa"

132 JlaGopatopHsbie paboThl 1o Teme "CBeToBbIe
ABJICHUS"

133 Pabota c Texctamu 1o Teme "3aKOHBI
COXpaHEHHUsI B MEXaHUKE"

134 PaGora ¢ Tekctamu no Teme "Konebanus u

BOJIHBI"

135

PaGora ¢ Tekcramu o teme "CBeTOBBIE




sBieHus"

136 Pab6ora ¢ Tekctamu o TeMe "KBanroBas u
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

24.5







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

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

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘ICCKOC SIBJICHHUC

1.3

pacrio3HaBaTh  TMPOSIBIICHHE  HM3YYCHHBIX  (PU3MUYECKUX  SBICHUHA B
OKpY’KalolIleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, NPH
9TOM [EpPEBOJUTh MPAKTUYECKYI0 3ajadyy B Y4yeOHYyI0, BBIIEIATh
CyLIECTBEHHbIE CBOMCTBA (IIPU3HAKK) PU3UUECKUX SBICHUN

1.4

OIKCHIBATh M3yUYCHHBIE CBOWCTBA Tel W (DMU3WYECKHUE SBICHUS, HCIOJB3YS
¢usznyecKkue  BEJIWYMHBI, T[PU  ONUCAHUM MPaBWIbHO  TPAKTOBATh
(¢u3HYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYMH, X 0003HAUYEHUS U €IUHULIBI
(GU3NYECKUX BEIWYHMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE TaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BEJIMYHMHAMHU, CTPOMTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJB3ysl  HM3YYEHHBIE 3aKOHbBI, TMpPH OTOM J1aBaTh  CJIOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €r0 MAaTEMATUYECKOE BHIPAKECHHE

1.6

OOBSICHATDH (PU3UYECKHE SABICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYal1il IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYecKuX
maroB ¢ omnopod Ha 1 — 2 WM3y4eHHBIX CBOMCTBa (D)U3MUECKUX SIBICHUH,
(bu3nYecKUX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemars pacué€THele 3ajauud B 1 — 2 [EHCTBUSA, UCHOJB3YyS 3aKOHBI U
dbopmysbl, CBA3bIBatONIME (U3UYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
yCIIOBUS 3ajlaud 3allMChIBaTh KPaTKOE YCIIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNIbI UM TPOBOAUTH Pacu€Thl, HAXOIUTh CIPAaBOYHbBIE
JaHHbIe, HEOOXOIUMBIE ISl peUIeHHs 3ajad, OIEHMBAaTh PEaTMCTUYHOCTh
MOJy4eHHOH (hrU3NYeCcKOi BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO pEIIUTh MpPH OMOIIU
(bu3NYECKUX METOOB, B ONMMCAHUH HCCIEAO0BAaHUS BBIACIATH MPOBEPSEMOE
MPEeNIoJIoKEeHNEe (TUIOTEe3Y), pa3inyaTh U UHTEPIPETHPOBATH MMOTYYESHHbIN
pe3ynbTaT, HAaXOAUTh OMIMOKM B XOJE OIbITA, JelaTh BBIBOJABI MO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIOCHUIO (PU3MYECKUX SBICHUH WIIN (PU3HUYCCKUX
CBOWCTB Tel: (hOPMYJIMPOBATH IMPOBEPSIEMbIC MPEAIIOI0KCHUS, COOMPATh
YCTAHOBKY M3 IMPEUIOKEHHOTO0 000pYIOBaHHUsS, 3alUCHIBATh XOJ OIbITa U
(bopMyITUPOBATH BBEIBOJIBI

BBIIIOJIHATh INPSAMbIE H3MEPEHHUs C HUCIOJIb30BAHUEM AHAJIOIOBBIX U
nUGpPOBBIX MPUOOPOB, 3alUCHIBATh IIOKa3aHUs MPHOOPOB € Y4YETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

MIPOBOAMTH HCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3NUYECKON BEIUYMHBI OT
IpYrol ¢ HCIONb30BAaHHUEM MPSIMBIX H3MEPEHHH, y4acTBOBAaTh B
IUTAHUPOBAaHUM  y4eOHOro HCCleNOBaHUs, coOuparb YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIIeysd MpeaoKEHHOMY IUlaHy, (pUKCHpOBaTh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (PH3UYECKMX BEIMYMH B BHJC
MPEIUIOKEHHBIX TAa0NMHI W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTaM
HCCJIEIOBAHMUSI

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
IPEUIOKEHHOM MHCTPYKUUM: IPU BBIIOJHEHUH W3MEpEeHHH CcoOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

co0JIr0aTh MpaBuja TEXHUKHA OS30MacCHOCTH MpU paboTe ¢ J1a00paTOPHBIM
o0opynoBaHruEeM

YKa3bIBaTh MPUHIMIBI TEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOUCTB,
XapaKTepU30BaTh IMPHUHIMIIBI  JEHCTBUS  W3YyYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOWCTB C MOMOILIBIO UX OMMCAHUS, UCHOJIb3Yys 3HAHHS O
CBOMCTBaX (h)M3MYECKUX SIBICHUH M HE0O0XOAWMBIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJNTH  TPUMEPHl  (HAXOAWTh  HWHMOpMAIMIO O  MPHMEpax)
NPAaKTUYECKOI0 HCMOJIb30BaHUS (U3NYECKUX 3HAHMM B IOBCEAHEBHOM
KHU3HU Ui oOecrieyeHHs Oe30MacHOCTH MpU OOpallleHuu ¢ mpubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHs 3I0POBbs U COOJIIOACHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefe

OCYIIECTBIISATh OTOOpP MCTOYHMKOB HHGpopManuu B ceth VHTepHET B
COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHMUH M NyTEM CPAaBHEHMsI PA3IMYHBIX MCTOYHHUKOB  BBIIEIATH
UHPOpPMALIMIO, KOTOpasi SBJISIETCS NPOTUBOPEUUBONHIN MOXKET OBbITh
HEJOCTOBEPHOMI

MCIIOJIb30BaTh IPH BBIMOJIHEHUH YYEOHBIX 3aJaHUN Hay4YHOMOIYJSPHYIO
JUTEpaTypy (PU3MUECKOro COAepkKaHUs, CIPABOYHBIE MAaTE€PUAJIbI, PECYPChHI
cetu HMHrepHer, Bnaaerb NpUEMAMM  KOHCHEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBbIE U YCTHBIE COOOLIEHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpPMAIMHN (PU3NYECKOTO COAEPKAHUS, B TOM




qrcliie MyOJMYHO JeNaTh KpaTKhe COOOIIEHUS O Pe3yIbTaTax MPOEKTOB MU
Y4eOHBIX MCCIICOBAaHUM, MPU ATOM T'PAaMOTHO HCIIOJIB30BAaTh W3YYCHHBIN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
npe3eHTauuen

1.19

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

OpU BBINOJHEHUHM Y4YeOHBIX IPOEKTOB U MCCICIOBAHUN pPaCHpeAessTh
0053aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JIEMCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATENIBHOCTh  IPYIIbl,  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJCICTBHE, yUUTBIBAsi MHEHHE OKPYKAIOLINX

HpOBepﬂeMble NMPpEeAMETHBIC PE3YJIbTAaThl 0CBOCHU S OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIIOJIB30BaTh IOHATHA

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

1.3

pacrio3HaBaTh  TMPOSIBICHHE  HM3YyYCHHBIX  (U3UYECKUX  SBJICHUH B
OKpY’KalOlIleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
TOM TIEPEBOJUTH MPAKTHYECKYI0 3amady B y4eOHYIO, BBLICTATH
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOMCTBA Te€l U (PU3UUYECKHE SBJICHUS, UCIOJb3YS
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICIT MCIIOJIb3YEMBIX BEJIMYMH, O0O3HAUYEHUS M €IUHUIIBI
¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nyecKkyro BEIMYUHY C JPYTMMH BEJIMYHMHAMHU, CTPOHUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUeCKUX BEINUMH

1.5

XapaKTepU30BaTh CBOWCTBAa Tei, (DU3UYECKUE SBICHUS U TPOIECCHI,
WCTOJBb3ysl  M3YYEHHBIE 3aKOHbBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE

1.6

OOBSACHATh (PU3NYECKUE MPOLIECChl M CBOWCTBAa TeJl, B TOM YHUCIE U B
KOHTEKCTE CHTyallull NPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYEeCKUX
miaroB ¢ momombio 1 — 2 M3yyeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
(bu3nYeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THblE 3a7ayd B 2 — 3 JACHCTBUS, MCHOJIB3YS 3aKOHBI U
dbopMysbl, CBsA3bIBatONIME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBHS 3aJa4d 3alMCBIBATH KPATKOE YCIOBHE, BBIABIATH HEJOCTATOK
JaHHBIX JJs peleHus 3aJaud, BbBIOMpAaTh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble il €€ pelleHus, NPOBOAUTH pPACUYETHl M CpPaBHUBATH




MOJIYYCHHOC 3HAUCHUC (1)1/13qu01<0171 BCINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PCIINTh IIPpU IIOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOJOB, HCIIOJB3Yysd ONHWCAHUC HUCCICAOBAHUA, BbIIACIATH
IMPOBEPACMOC MPpCANOJIOXKCHHUC, OLICHUBATh MMPaBUJIbHOCTDH nopsiaka
MMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIABI

MPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (hOPMYJIHUPOBATH MPOBEPSEMbIC MPEIIOJIOKCHUS, COOUPAThH
YCTAHOBKY M3 IPEIJIOKEHHOTO0 O0OPYIOBaHUS, OMUCHIBATH XOJ OIbITA U
(bopMyITUpPOBaTh BBHIBOJIBI

BBITMOJHATH MPSMbIE U3MEPEHUS C MCIOJB30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYNKOB (PU3MYECKUX BEIMYMH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOrPEUTHOCTH

MMpOBOANTL HMCCICA0OBAHHUEC 3aBUCUMOCTHU OJIHOM (bHSPI‘I@CKOfI BCINYHMHBI OT
I[pyTOfI C HCIIOJIBb30BaHHECM IIPsAMBIX HSMepeHHﬁZ IJIaHUPOBATb
HCCIICOOBAHUC, CO6I/IpaTB YCTAHOBKY W BbBIIIOJHATE HU3MCPCHUA, CICAYA
MMPEAJIOKCHHOMY IJ1any, CI)I/IKCI/IPOBaTL PE3YyIbTAaThI HOHy‘IGHHOﬁ
3aBUCHUMOCTHU B BH]JEC Ta6J'II/II_[ ur pa(l)I/IKOB, ACJIaTh BBIBOJLI 110 PE3yJibTaTaM
HUCCICIO0BaHUA

MMpOBOANTb KOCBCHHLIC H3MCPCHUA (bHSH‘ICCKHX BCIIMYMH: IIJIAHUPOBATbH
HU3MCPCHUA, CO6I/IpaTI> IKCIICPUMCHTAJIbHYIO YCTAaHOBKY, cIeays
HpeHHO)KeHHOﬁ HHCTPYKIHWHU, U BBIYUCIIATh 3HAUCHUC BEJIMYHNHBI

coOIIro1aTh MpaBUia TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opynoBaHrEeM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MPUOOpPOB U
TEXHUUYECKHUX YCTPOMCTB C OMOPOI Ha WX OMMCAHUS, MCIOIb3ysd 3HAHUS O
cBOMicTBax  ()M3MUECKHUX SIBICHHUH U  HEoOXoAuMble  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIIbHBIC
HpI/I60pBI Imo cCxXxeéMaM H CXCMAaTHUYHBIM PUCYHKAM, COCTaBJIATH CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCJIENOBAaTeIbHBIM W TNapauieIbHbIM
COEIMHEHUEM JJIEMEHTOB, pa3jnuas YCJIOBHbIE OOO3HAYEHHS 3JIEMEHTOB
AIEKTPUYECKUX LETIe

1.16

OPUBOANUTH  TNpUMEpBHl  (HAXOAMTh  HMH(OpManMio O  NpUMepax)
MPAKTUYECKOTO HMCIONb30BaHUs (U3MYECKUX 3HAHUW B MOBCEIHEBHOM
KU3HU 171 o0ecrieueHus: Oe30MacHOCTH MpH oOpalieHuu ¢ mpudopaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTHYECKOT0 MOBEJIEHHS B OKPYKaIOLIEeH cpeie

1.17

1.18

OCYIIECTBIISATh TOUCK HH(MOpManuu (U3NYECKOTO COAEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX MCTOYHUKOB BBIICNSATh HH(POPMAIIHMIO, KOTOPast SBIISETCS
IIPOTUBOPEYNBOM UM MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIb30BAaTh IIPU BBINIOJIHCHUN y‘Ie6HHX 3aJlaHui HaYYHO-TIOMYJISIPHYTO




JUTEpaTypy (PU3MUECKOrO COACpkKAaHUS, CIPABOYHBIC MAaTEPUAIIbI, PECYPCHI
cetu HurepHer, Biagerb NpuéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC NHCHMEHHBICE M KPATKHUE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICpKaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABISATh PE3yJIbTaThl POCKTHOM
WK HUCCIICIOBATEIILCKON JAEATSILHOCTH, [IPU STOM I'PAMOTHO HMCIIOJIb30BaTh
U3y4YCHHBIH MOHATHHHBIN ammapar Kypca (GU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIMEH

1.20

OpU BBIMOJHEHUH YUYEOHBIX NPOEKTOB M HCCIECIOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENsATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 33Jla4aMHM, CJICIUTh 3a BBIIOJIHEHUEM IUIAHA JCHCTBUU U
KOPPEKTHpOBAaTh €ro, aJeKBaTHO OLICHWBaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCT T'PYIIIBI, BBICTPAUBATH KOMMYHHKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISISI TOTOBHOCTD pa3pelaTh KOH(IMKTHI

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1.1

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

HCIOJIb30BAaTh NU3YUYCHHBIC ITOHATUS

1.2

1.3

1.4

1.5

1.6

pas3indaTtb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh  INpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBIEHHA B
OKpY’KalollleM MHUpe, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Y4eOHyI0, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUECKUX SIBJICHUN

OINUCHIBATh M3y4YEHHbIE CBOMCTBA Tl U (PU3NYECKHE SBJICHUS, MCIIOJB3YS
¢u3nyeckue  BEIMYUHBI, NpPU  ONMCAHUU NPABWIBHO  TPAKTOBATh
¢u3n4ecKuif CMBICT MCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS U EIUHMIIBI
(¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3NYeCKyl0 BEIWYMHY C JAPYTUMHU BEJIUYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBONCTBA Tel, (U3NYECKUE SBICHUS U TPOIECCHI,
WCIOJNb3ysl  WU3YYEHHBIE 3aKOHbI, IPH OTOM J1aBaTh  CJIOBECHYIO
(GhOpMyYIUPOBKY 3aKOHA U 3aMMCHIBATH €70 MATEMATHYECKOE BBIPAKECHUE

0OBSCHITH (I)I/BI/I‘-ICCKI/IC nponeccol u CBOMCTBaA TCJI, B TOM YHUCIC U B

KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BLIABJIATH
MPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsicHEHHE U3 2 — 3 JTOTHYECKUX




[IaroB C MOMOIIBI0 2 — 3 W3YYEHHBIX CBOMCTBAa (h)M3UYECKHUX SBJICHUH,
(GU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

pemate pacu€THbple 3ajadyu (onuparolmuecs Ha cucreMy u3z 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (PU3UUECKUE
BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBUA 3aJadyd 3allMChIBATb KPATKOC
YCJI0OBUC, BBIABJIATH HCEAOCTAIOIIHC WU HU30BITOYHEIE JaHHBIC, BBI6I/IpaTB
3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIE JUIS PEIICHHs, TPOBOJUTH PAcUEThl U
OLICHMBATh  PEATUCTUYHOCTH  TOJYYEHHOTO 3HA4YCHUS  (HU3MUYECKOM
BEJINYMHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXHO pEUIMTh MpPHU MOMOIIU
(U3NUECKUX METOJIOB, HCHOJNB3Yysl OINKCAHUE WCCIEIOBAHUS, BBLICIATH
IpOBEpAEMOE  IPEIIOJI0KEHNEe, OLEHMBATh IPAaBWIBHOCTh  MOpSAAKA
IOPOBEICHUSI  HCCIICAOBAaHMs, Je€laTh  BBIBOJBL,  HMHTEPIPETUPOBATDH
pe3ysbTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUWTDH OIIBITEHI 110 HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH HIIN (bH?:I/I‘-IGCKI/IX
CBOICTB Te€JI: CAMOCTOSATEIbHO COOMpPATh YCTAHOBKY W3 H30BITOYHOIO
Habopa 000pynOBaHMs, ONUCHIBATH XOJ OIBITAa WU €ro pe3ysbTaThl,
(bopMynHUpOBaTh BHIBO/IBI

1.10

POBOJIUTHh NPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HW3MEPEHUH, ONpeness
CpelHee 3HaueHue Hu3MepseMoil BeauuuHbl ((OKYCHOE pacCTOosHuE
coOuparonield  JTUH3BI), OOOCHOBBIBATH BBIOOpP CroOco0a HM3MEpEeHUs
(u3MepuTeIHLHOTO pHOOpPa)

1.11

IIPOBOAMTH  HUCCIIEJOBAHME 3aBUCUMOCTEM (IU3MUYECKHUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHHI: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  yCTAaHOBKY, (DUKCHUpOBaTh  pe3yibTaThl
MOJIyUEHHOM 3aBUCHUMOCTH (U3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpaduKoB, JeaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEA0BaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIMYHH: ITIJIAHUPOBATH
HU3MCEPCHHA, CO6I/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY H BBIIIOJIHATH
HU3MCPCHUMA, CICAYyA npennomeHHoﬁ UHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYHHBI U AHAJIMU3UPOBATH IMOJIYUYCHHBIC PE3YJIbTATHI C y‘IéTOM 3a,Z[aHHOI>'I
MOTrpeIIHOCTU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOiroaaTh MpaBuja TEXHUKU O€30MacHOCTH Mpu padoTe ¢ 1abopaTopHBIM
00opyI0BaHEM

pa3nu4yaTh OCHOBHBIE TPHU3HAKM M3YYEHHBIX (U3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUYEUHBIH HCTOYHHMK
CBeTa, JIy4, TOHKasl JINH3a, [JIaHeTapHas MOJIeNIb aToMa, HyKJIOHHAsI MOJIEb
aTOMHOTO siIpa

XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYEHHBIX NPUOOPOB |
TEXHUUYECKHUX YCTPOMCTB C ONOPOIl HA MX OMMCAHMS, MCIOJIb3ys 3HAHUA O
cBOWCTBaX  (U3MYECKUX SBICHUH M  HeoOXonumble  (puznueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKU HM3YyYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnr  y4eOHO-IPAaKTHUUYECKUX  33/ay, ONTHYECKHE CXEeMbl s
MOCTPOCHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparouieil muH3e

1.17

OPUBOJIUTH  TpuUMepbl  (HaxoauTh  WHGOpMAIMIO O  TIpUMEpax)
MPAKTUYECKOTO HKCIONB30BaHUsS (U3MUECKUX 3HAHWW B MOBCEIHEBHOM
JKU3HHU I oOecriedeHusi 0€30MacHOCTH MpU OOpalieHuu ¢ MpuOopaMu H
TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbsI M COOIIOICHUS HOPM
9KOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIICH cpefie

1.18

OCYIIECTBIISITh TMOMCK WHGpOpMANUU (PHU3MUECKOTO COACPKAHUSA B CETH
WuTepHer, camocTosSTeNbHO (HOPMYIHpYsI MOMCKOBBIN 3ampoc, HAaXOAWUTh
MyTH OMpEeNIeHNs JOCTOBEPHOCTH MOJIYYeHHONW MH(GOpMallid Ha OCHOBE
MMEIOIIMXCS 3HAHUHM U JIONIOJIHUTENIbHBIX HCTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBIOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro coAaepKaHMs, CIPABOYHBIE MATEPHAJIbI, PECYPCHI
cetu UHrepHer; Biagerb NpuéMaMM  KOHCIIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE
uH(pOpPMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKAHUS,
MyOJIMYHO TIPEACTABIATh PE3YyJbTAThl MMPOCKTHON WM MCCIEI0BATEIbCKON
JIEATEIbHOCTH, IIPX 3TOM I'PaMOTHO HCIOJIb30BATh U3YYEHHBIN MOHSITUMHBINA
anmapar Hu3y4yaeMoro paszziena (U3MKH U CONPOBOXIATh BBICTYIJICHUE
Ipe3eHTaluel ¢ y4€TOM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MPU  BBITIOJIHEHUH Y4YEOHBIX TMPOEKTOB M HCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEIUTh 32 BBITIOJIHEHHEM IUIaHa JIEHCTBUN U
KOpPPEeKTUPOBaTh €ro, aJeKBaTHO OICHUBAaTh COOCTBEHHBIH BKIa] B
JeSITENIbHOCTh TPYIMIBI, BBICTPAaUBaTh KOMMYHHKATUBHOE B3aMMOJCHCTBHE,
MIPOSIBIISISE TOTOBHOCTD pa3peniaTb KOHPIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
pasaesia  3JieMeHTa

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

®duszuka — Hayka o npupoze. SBneHus npupoabl. Guznyeckue

1.1 ABJICHUS: MEXaHWYECKHE,  TEIUIOBBIE,  JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE
®dusnueckue BeTMUYMHBL V3MepeHne (U3NYECKHX BEIUYHH.

1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
Me:xyHapoHas cucTemMa €IMHULL
EcrecTBeHHOHay4yHBId ~ METOJA  TMO3HAHUA:  HAOJIOJCHHE,

1 13 [IOCTAaHOBKA HAay4YHOTO BONPOCA, BBIABMKEHHE THUIOTE3,

OKCIIEPUMEHT 110  IPOBEPKE  THUIOTE3,  OOBICHEHUE
Ha0JII01aeMOr0 SIBICHUS

1.4 Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIEIEH
[TpakTryeckue paboOTHI:

W3mepenune pacCTOSHUM.
15 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MaJbIX TEJ.
N3mepenne Ttemmeparypsl HpU IOMOIIM KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEpATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNUN BEIIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3MephI.

21 OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEILIECTBA

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

)3 B3aumoaeicTBie 4acTHIl BEIECTBA: IPUTSIKEHUE U
' OTTaJKHBaHHE

2 ArperaTHble COCTOSIHUSI BEILlECTBA: CTPOEHUE Ta3oB,

24 KHUJAKOCTEH W TBEPABIX (KpUCTANIMYEecKHX) Ten. B3aumocBszb

' MEX/ly CBOMCTBAMHU BELIECTB B PAa3HBIX arperaTHbIX COCTOSHUSIX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/JIbI
[TpakTuyeckue paboTHI:
2.6 Ounenka jamaMmeTrpa aTroMa  METOJIOM  psiAoB  (C

ucrnoib30BaHueM Gotorpaduit).




OnBITHI 1O HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITHl 10 OOHAPY)KEHUIO NEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHnudeckoe IBM)KCHHE. PaBHOMEpHOE W HEpaBHOMEpPHOE
NBIKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU HEPABHOMEPHOM
IBIDKEHNUHU. Pacuér myTH u BpeMeHU JIBH)KECHHS

33

34

3.5

SIBnenue uHepuuu. 3aKOH MHEpLMU. B3auMopelicTBrue Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUSA Tell. Macca kak mepa
WHEPTHOCTH TeJla
ITnotHocTh BemecTBa. CBA3h IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €JMHMIIE 00bEMA BEILleCTBA

Cuta Kak XapakTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

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

39

3.10

ClokeHue CuJjl, HampaBJICHHBIX 110 OJHOM MpPsIMOM.
PaBHOpelicTBYIOIIAsA CHIT

[TpakTryeckue paboOTHI:

Onpenenenne CKOpOCTH PaBHOMEPHOTO JIBHKEHUS (IIapvKa B
XKHUJIKOCTH, MOJEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
Ormpenenienne cpeaHel CKOPOCTH CKOJIBKEHUS Opycka WIH
[IapyuKa MO HAKJIOHHOW miockocT. OmnpeneneHue MIOTHOCTU
TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTD
pacTsbkeHus (aegopmariu) Npy>KUHbl OT MPUIIOKEHHON CHIIBI.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIBl TpPEHUS
CKOJIBKEHUSI OT Beca Tela M XapakTepa CONpPHUKACAOIIMXCS
IMOBEPXHOCTEN

3.11

@usnueckue SBICHUS B NPUPOAE: IPUMEPHl JBHKEHHUS C
pPa3IMYHBIMM CKOpPOCTSIMM B JKMBOM M HEXHBOM IPUPOIE,
JIEICTBHE CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHUYecKre yCTPOMCTBA: TMHAMOMETP, MTOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenune T1BEpmoro Tenma. CmocoObl  yYMEHBIICHUS |
yBeJ'II/I'-IeHI/ISI JaBJICHUA

JaBnenue raza. 3aBUCHMOCTb JaBJ€HHMS Taza OT 00bEMa,
TeMIIepaTypbl




4.3

[lepenaya naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMU U ra3amu.
3akoH ITackanga. [ITneBMaTHYeCcKHe MallIMHEI

4.4

4.5

4.6

3aBUCUMOCTD JaBJICHUS KUJIKOCTH OoT TJTyOUHBI.
Iunpocratudecknii  mapagoke. CooOmarommecss  COCY/IBI.
['uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emumm u armocdepHoe mamieHue. I[IpuuuHbI
CyIIECTBOBaHUS  BO3AYMHON  000j0ukk  3emum.  OnbIT
Toppuuennu. 3aBHCHMOCTH  aTMOC()EPHOrO  NaBJICHUS OT
BBICOTBHI HaJ] YDPOBHEM MOPsI

Usmepenne  armocdepHoro  npapnenus. [lpubopsl  ans
U3MepeHust aTMOC(HEpPHOro AaBJICHUS

4.7

JlelicTBME XUIKOCTM M Ta3a Ha IOrPYKEHHOE B HUX TEJO.
BrrtankuBaronias (apxumenioBa) cuiia. 3akoH Apxumesaa

4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccrenoBanue 3aBUCMMOCTH Beca Tejla B BOJEe OT 00bEMa
NOTPYKEHHOW B  KUAKOCTh 4acthu Tena. OnpezneneHue
BBITAJIKMBAIOIIECH CUJIbI, JEHCTBYIOIIEH Ha TeIo, MOrpyKEHHOE
B JKUIKOCTh. [IpoBepKka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOIIEH Ha TEJO B KUAKOCTH, OT Macchl Tena. OMBITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh BBITAIKHUBAIONICH  CHIIBI,
JEMCTBYIOIIEH Ha TEJIO B )KHUIKOCTH, OT 00BbEMa MOTPYKEHHOW B
JKMAKOCTh YacTH Teda ©W  OT IUIOTHOCTH  KHUJKOCTH.
KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHUE JIOAKU U
omnpeenaeHue e€ rpy30no1bEMHOCTH

4.10

®dusnyeckue SBICHUS B MPUPOJE: BIMSIHHE aTMOC(PEPHOTO
JIaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO

4.11

TexHuueckue YCTPOWCTBA: cooO0Imaronmecs COCYIBI,
YCTPOMCTBO BOJOIIPOBOJIA, TUAPABIMYECKUI IPECC, MAHOMETD,
O6apomeTp, BBICOTOMED, MTOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPT' A

5.1 Mexanudeckas pabora

5.2 Mexanndeckas MOIIHOCTb

53 [IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTb.

' I[TpaBuiio paBHOBECHS phluara

54 [IpumeHeHue mpaBuiia paBHOBECHUS pbldara K OJI0Ky
«3o10TOE TpaBWIO» MexaHUKd. KorduuueHt mnosae3Horo

5.5 neiictBuss MexaHu3MoB. IIpocTeie MexaHM3MBI B OBITY H
TEXHHUKE

5.6 [ToTentnmanpHast SHEPTUH TEJa, TOTHATOTO HAJ 3eMIIEN

5.7 Kunerndeckas sHeprus




58 ITonHass MexaHuWueckass DJHEpPrus. 3aKkOH H3MEHEHUA U
' COXpaHEHMsI MEXaHNYECKON YHEPTHU
[TpakTuyeckue pabOTHI:
Onpenenenre paboOTHl CHIIBI TPEHUS MPH PAaBHOMEPHOM
59 JBUKEHUM  TejJa 10  TOPU3OHTAJIBHONM  IIOBEPXHOCTH.
' Uccnenoanue ycnoBuid paBHoBecus: pwruara. Mzmepenne KII
HAKJIOHHOM  IUIOCKOCTH. M3yyeHWe 3akoHa  COXpaHEHHUSA
MEXaHUYECKOM dHepTrun
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAry B TEJIC YEIOBEKA
TexHnuueckue YCTpOMCTBA: phlyar, MOJIBH>KHBIN u
5.11 HETIOABMKHBIM  OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pa3jena  3JieMeHTa
TEITJIOBBIE ABJIEHU A
OcHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TeopHuu
6.1 CTpoeHHsl BemecTBa. Macca u pasmepbl Mosiekyd. ONbITHI,
’ MOJITBEP K IAIOIIHE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPUU
6.2 Mogenu TBEPIOro, >KUAKOTO M Ta3000pa3HOTO COCTOSIHUH
’ BemlecTBa. Kpucramimdeckue u amopHele Tena
6.3 OObsicHEHHE CBOWCTB Ta3oB, XHUAKOCTEH M TBEPIBIX TEJN Ha
' OCHOBE TIOJIOKEHUN MOJIEKYJIIPHOKMHETHUECKON TEOpUH
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemnioBoe paclIupeHHe U cKaTue
6 6.6 Temneparypa. CBsi3p TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOIO
’ JIBUKEHUS YaCTHI]
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHUs BHYTpEHHEH
’ SHEPIHUU: TeIIonepeaaya U CoBepIIeHre padoThI
6.3 Bunelr  Temnonepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIHS,
U3ITy4yeHue
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTb BELIECTBA
6.10 TermiooOMeH W TEIJIOBOE paBHOBECHE. YPAaBHEHME TEIJIOBOIO
' Oananca
6.11 [InaBneHne W OTBepAEBaHHE KPUCTAJUIMUECKUX BEIIECTB.
' V esbHast TEMIoTa MIaBIeH s
6.12 [TapooOpa3zoBanue u konaeHcanus. Mcmapenue. Kunenwe.




VY nenbHas TEeIioTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOIO JaBJICHUS

6.13
6.14

BiaxxHocTh BO31yXa

3Hepm;1 TOILJINBA. YIICJ'IBHaH TEIIJIOTAa CrOpaHusa

6.15

[Tpunmunsr paboTsl TermnoBbix asurarenei KIIJ teroBoro
asurarens. TemuoBple JBUTATENM W 3alUTa OKPYKArOLIEH
cpensl

6.16

6.17

6.18

6.19

3aKOH COXpaHEHHs M IPEBpAICHUS JHEPTUU B TEIUIOBBIX
nporeccax

[TpakTiueckue paboThI:

OnbIThl MO OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYIISIPHOTO
MPUTSKEHUS.

OnbITel IO BBIPAIIMBAHUIO KPUCTAIOB MOBAPEHHON COJIHU
WJIU caxapa.

OnbITel IO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TEll.

OmnpeneneHue TaBICHAS BO3IyXa B OAJUIOHE IIIPHUIIA.

OnbITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  JIABJIICHHS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUS WIH OXJIaKICHHUS.

[IpoBepka ruIOTE3bl JMHEWHONM 3aBUCUMOCTH JIJIMHBI
CTONOMKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOke OT
TEeMIIepaTyphl.

HaGnronenne u3MeHeHHs BHYTPEHHEW SHEpPrUM Teja B
pe3ynbTaTe TeTionepeaaun U paboThl BHEITHUX CHJL.

UccnenoBanue siBeHUs TEIUIOOOMEHA MPU CMEIIMBAaHUHU
XOJIOJHOW M ropsiuei BOABI.

OrnpeneneHne KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOM
IIPH TETJIO0OMEHE C HarpeThIM METAJUIMYECKUM ITUITHH]IPOM.

Ornpenenenne yAaelnbHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca uCrapeHusl.

OrnpesiesieHre OTHOCUTEIBHOM BIIAXKHOCTH BO3/TyXa.

Ornpezenenne yAeIbHON TEIJIOTH TJIaBICHUS JIb/IA.

dusnueckue SBICHUS B IPUPOJIC: MIOBEPXHOCTHOES HATSKCHUE U
KallWUISIPHBIC SIBJICHUS B TPHPOJIE, KPUCTAUIBI B TPUPOJE,
usnyuenue CoJHIIA, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI;
o0pa3zoBaHue POCHI, TYMaHa, HHEsl, CHeTa.

TexHuueckue yCTpOMCTBA: KalWJIISIPBI, IpUMEpPbI
MCIIOJIb30BaHUsl KPUCTAIJIOB, JKUIAKOCTHBIN TEPMOMETp, AATUUK
TEMIEPATYpPbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOWHa, JIBUTATENb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA




7.1

Onextpu3zanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumoneiictBue  3apsokeHHbIX — Ted.  3akoH  Kynona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJECMCTBUS 3apSKEHHBIX TEJI OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKAY TEIaMu)
Onektpuueckoe mnojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.

7.3 [IpuHuMn =~ Cymepro3uIuMM  JJEKTPUYECKUX  mojied  (Ha
KauyeCTBEHHOM YpPOBHE)

Hocurenu BIIEKTPUYECKUX 3apsia0B. DJIeMeHTapHbIN
7.4 anektpuueckuid 3apsan. Crpoenue aroma. I[IpoBogHUKH U
JURJIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJIEKTPUUYECKU I TOK. YcnoBus CYILIECTBOBAHUS
’ AIIEKTPUYECKOT0 TOKa. MICTOYHMKHM MOCTOSIHHOTO TOKa

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

7.8 Onekrpuueckas nemnb. Cuia Toka. JIeKTpUYECKOe HaIPSHKEHHUE

79 ConpoTuBjieHre TMNPOBOJHUKA. YAENbHOE COMPOTUBJICHHE
’ BEILlECTBA

7.10 3akon OMa aJis yyacTKa Lenu

7.11 [TocnenoBarenbHOE U MapalieIbHOE COSTUHEHUE POBOTHUKOB

712 PaGoTa u MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH J[Koyms —

' Jlenna

713 DNEeKTpUUECKUe LIETH U MOTPEOUTENN IIEKTPUUECKON 3HEpPrun

' B ObITy. KOopoTKoe 3aMbikaHue

714 [locTostHHBIE ~ MarHuThl.  B3aumogeicTBUE  MOCTOSHHBIX

' MarHuTOB

715 MarnutHoe nose. MarautHoe nojie 3eMJId U €ro 3HaYeHHUe AJIs

' KHM3HU Ha 3emiie

716 Onpir Opcrena. MarHuTHoe 1ojie BJEKTPUUECKOro TOKa.

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

717 ONeKTpoABUTaTeNlb  IMOCTOSIHHOTO  Toka.  Mcmonbs3oBaHue

' ANIEKTPOJIBUraTeNell B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe

718 Onwitel Dapanes. SIBneHUE SICKTPOMATHUTHOM WHIYKIIHH.

' I[Mpasuio Jlenma
Onektporedeparop. CmocoObl TOMYyYEHHUS]  AIEKTPUUIECKOM

7.19 SHEPTUH. DJEKTPOCTAHIIMH Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUH

720 [TpakTiueckue paboThI:

OnbITHl O HAOIIOJIEHUIO AJIEKTPU3ALMHU Tell UHAYKLUUEH U Tpu




7.21

7.22

COIIPUKOCHOBEHUMU.
HccnenoBanue NeHCTBUSA IEKTPUYECKOTO MO HA IPOBOJHUKA
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl TEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HalpsKCHUS.

HccenenoBanue 3aBUCHMMOCTH  CUJIBI  TOKA, MAYLIETO 4epes
pPE3UCTOP, OT CONPOTHUBIIECHUS PE3UCTOpAa U HAIPSOHKCHUS Ha
pesucrope.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH JJIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAJH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOXKECHMS HaIpPsKEHUN npu
IIOCJIEIOBATEIIbHOM COEJUHEHUN ABYX pe3ucTopoB. [IpoBepka
IpaBuja JUisi CWIbl TOKa IIPU MApaJUIEIbHOM COCAVMHEHUHU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero — yepes  pesuctop.  OmpeneneHue  MOLIHOCTU
NIEKTPUYECKOTO  TOKA,  BBIACIAEMOM  HA  PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILErO 4epes
JaMIIOUKy, OT HampsbkeHus Ha Hel. Omnpenenenue KII/]
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
IIOCTOSIHHBIX ~ MarHUTOB.  V3ydeHWe  MarHUTHOTO  IOJIA
MOCTOSIHHBIX MAarHuTOB NPU HX OOBEIMHEHHH W pa3JeiICHHH.
HccenenoBanue AEMCTBUSA JIEKTPUUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJIEMCTBHS KaTyIIKH C TOKOM U MarHuTa OT CHJIbl TOKa U
HanpaBJieHUss TOKa B  KaTymke. M3ydenuwe nelicTBus
MarHMTHOTO IOJI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue n
uzyueHue paboTel snexrpoasurarens. Msmepenune KIIJ]
AJIEKTPOJIBUIaTEIbHON YCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJICHUS]  JJIEKTPOMAarHUTHOM  MHAYKIMM:  HCCIEAOBAHUE
M3MEHEHUH 3HaYeHMsI U HAIIPaBJIEHUSI UHAYKLIIMOHHOTO TOKa

dusnyeckue SBICHUS B NPUPOLIE: IIEKTPUUECKUE SIBICHUSA B
aTMocdepe, 3JIeKTPUYECTBO KHUBBIX OpPraHW3MOB, MarHUTHOE
nosie 3emuid, Apeid TMOTOCOB, POIh MArHUTHOTO TIOJS JUIst
KU3HM Ha 3eMJie, MOJISIPHOE CUSHHUE

TexHuueckne  yCTpPOMCTBA:  DIJIEKTPOCKOI,  aMIEPMETD,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW DHEPIHH,
AIIEKTPOOCBETUTENBHbBIE npudopHl, HarpeBaTelbHbIE
AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
MpeloXpaHUTENH, 3JIEKTPOMAarHur, 3JIEKTPOIBUraTellb
MOCTOSIHHOTO TOKA, T€HEPaTOp MOCTOSHHOTO TOKa




9 KIIACC

Kox Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SABJIEHUA
2.1 Mexannueckoe naBukeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTEILHOCTE MEXAHUUECKOTO ABMKEHUS
8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE
2.4 HepaBHoMepHOe mnpsiMosnHelHOe ABMkeHHe. CpenHss U
' MIHOBEHHAsl CKOPOCTH TeJla IIPU HEPABHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIIMHEHHOE TBUKCHHE
8.6 CBobonHoe nagenue. OneiThl [anunes
PaBHOMepHOE JnBHKEHME T10 OKpyXHOCTH. llepmon wu
8.7 yactora oOpamenus. JIuHeliHass ®  yrioBas  CKOpPOCTH.
LleHTpOoCcTpeMHUTENBHOE YCKOPEHHE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroTroHa
8.11 [IpuHIHMI cynepno3unuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 213 Cuna TpeHus: cuiga TPEHUS CKOJBXEHUsS, CHUa TpPEHUs
’ MOKOs, APYTHe BUABI TPEHUS
214 Cuna TsKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE
' CBOOOIHOrO NaICHUS
815 JBmxenne maHer Bokpyr Comnma. IlepBas kocMumyeckas
’ ckopocTb. HeBecoMocTh u nieperpysku
8.16 PaBHOBecue maTepranbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO
217 PaBHOBecue TBEpHOro Tena € 3aKPEIUIEHHOM  OCBIO
) BpaieHusi. MoMeHT cuibl. LIeHTp TshkecTn
8.18 Nmnynsc Tena. U3menenue umiynsca. IMmynsce cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeaktuBHOE NBHXKEHUE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
222 Paborta cun TspKecTH, ynpyroctH, TpeHus. CBsi3b DHEPTUU U
' paboThI
293 [loTenunanpHas 3HEprusi Teja, MOAHITOrO HaJ MOBEPXHOCTHIO
' 3emun
8.24 [ToTennmanpHast SHEPTHS CKATOU NPYKUHBI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

8.27

3aKoH COXpPaHCHUA MEXaHUYeCKOM SHEpIrun

[IpakTuueckue padbOTHI:

OmpeneneHne cpemHe CKOPOCTH CKOJNBXEHUS Opycka WiH
JBIDKCHUSI LIapHKa 10 HAKJIOHHOHM TmiockoctH. OmnpeneneHue
YCKOpEHHsS Tejla NpU pPAaBHOYCKOPEHHOM JBIKCHHH IIO
HAKJIOHHOMW TIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IYTH  OT  BPEMEHH  IPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JBHKCHHUH
0e3 HayaJIbHOW CKOPOCTH IMYTH OTHOCSTCA KakK pAJ HEUETHBIX
9HuCcell, TO  COOTBETCTBYIOIIME  IIPOMEKYTKH  BpPEMEHH
OJTMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHUS OT CHIIBI
HOopMalibHOTO AaBieHus. Omnpenenenue ko3¢ (uIUeHTa TpeHUus
CKOJIB)KEHUSI. Onpenenenne KECTKOCTH MPY>KHAHBIL.
Onpenenenne paboOThl CWIbBI TPEHHUS TPU  PaAaBHOMEPHOM
IBIDKEHUM  Tela MO  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
Ompenenenue pabOThl CUIIBI YIPYTOCTU MPU MOABEME Tpy3a C
UCIIOJIF30BaHUEM HETIOIBM)KHOTO M IOJBHYKHOTO OJIOKOB

8.28

8.29

duznyeckue SIBICHUS B npupoac: IPUIMBbBI W OTJIHMBBI,
JABHKCHUC I1JIAHET ConHeuHoMI CUCTCMbI, pCAKTHUBHOC ABHUKCHUC
JKUBBIX OpPTraHHU3MOB

Texnuueckue YCTPOﬁCTBaI CIIMAOMCTP, HATYHUKU II0JIOKCHUA,
pacCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarenbnoe  nBwkeHue. OCHOBHBIE  XapaKTEPUCTUKHU

o1 KoJe0aHuii: IEPHOJI, YaCcTOTa, aMILIUTY 1A
9. MareMaTtnueckuii ¥ TPYXKUHHBIM MasAsTHUKHU. [IpeBpaienue
’ SHEPTUU MPHU KoeOaTeIbHOM JIBHKEHUHU
9.3 3aryxatomue kojebanus. BeinyxaeHnnsie konedanus. Pezonanc
Mexanndeckue BoiHBL ~CBOWCTBAa MEXaHHYECKHX  BOJIH.
9.4 [IpononbHbIe M TONEpeyHble BOJIHBIL. J[JIMHA BOJHBI U CKOPOCTH
' e€ pacnpocTpaHeHUs. MexaHWuecKre BOJHBI B TBEPIAOM Telle,
CEeCMUYECKIE BOJTHBI
9.5 3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Nnudpa3Byk u yabTpa3Byk
[IpakTudeckue pabOTHI:
Omnpenenenue 4acTOThl U Meproia KoiaeOaHui MaTeMaTHIeCKOTo
9.7 MasITHHKA.

OmnpeneneHre 4YacTOThl W TepUOJa KoJjeOaHUN MPYKUHHOTO
MasiTHAKA




9.8

Hccnenosanue 3aBUCHUMOCTH nepuoja KosieOaHuin
MOJIBEILIEHHOTO K HUTH Tpy3a OT JUIMHbI HUTH. MccrenoBanue
3aBUCHUMOCTH Iepuoja KoyiebaHUil MPYKUHHOTO MasTHUKA OT
Maccel rpys3a. [IpoBepka He3aBUCHMMOCTH Mepuojaa KoseOaHui
rpy3a, MOJBELIEHHOT0 K HHUTH, OT MAacChl Ipy3a U >KECTKOCTH
npyXuHsl. I3mepenune yckopeHus cBOOOIHOTO MaieHHUs

Ousnyeckue SABIECHUS B MNPHUPOJAE: BOCIPHUSATHE 3BYKOB

XKUBOTHBIMH, 3E€EMIICTPACCHUC, celicMHU4YecKue BOJIHBI, IIYHaMH,
9X0

9.9

TexHuuecKue yCTpOMCTBA: IX0JIOT, UCIIOJIb30BAHUE YIbTPA3BYKa
B OBITY M TEXHHKE

10

11

OJIEKTPOMAT

10.1

HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

9J'IeKTpOMal"HI/ITHOG ITIOJIC. BHGKTpOMaFHI/ITHBIe BOJIHBI.
CsolicTBa QJICKTPOMAaruuTHLIX BOJIH

10.2

10.3

[IIxana 37€KTPOMarHUTHBIX BOJIH

DJieKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiHOBBIE
CBOICTBA CBETA

10.4

[IpakTuueckue padbOTHI:
N3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOILIBIO
MOOWIBHOTO TeneoHa

10.5

10.6

®dusnyeckue SBICHUS B MpUpoJe: OHOJIOrMYEcKoe JIeicTBHE
BHJIUMOTO, YIILTPAPHOIECTOBOTO U PEHTICHOBCKOTO U3TyICHHM
TexHnuyeckue ycTpoNCTBa: UCIOIb30BAHUE DJIEKTPOMATHUTHBIX
BOJIH JUIsl COTOBOM CBSI3H

CBETOBbBIE ABJIEHUA

11.1
11.2

queBa;I MoJelb cBeTa. MICTOUHMKH cBeTa

[IpsimonuHETHOE pacpoCTpaHEHHUE CBETa

11.3

114

OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpakKeHHS CBETa

HpeJ'IOMJIeHI/IC cBeTa. 3aKoH MMpEJIOMJICHUSA CBCTA. ITonHoE
BHYTPCHHEC OTPAKCHUC CBCTA

11.5
11.6

JInnza. Xop jrydeil B IMH3E

OnTuueckas cucteMa (bOToarmapaTa, MHKPOCKOIIa U TCIICCKOIIa

11.7

I'maz  kak  onTuyeckas  cucrema.  bimsopykocte U
JATbHO30PKOCTh

11.8

11.9

Paznoxxenne Oemoro cBera B cmekTp. OnbiTel HproToHA.
Ciio)keHne CneKTpalIbHBIX LBETOB. [{nucnepcus cBeta

[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yIila OTPAKEHHSI CBETOBOIO
Jy4a OT yIJIa MaJcHHUsL.
N3ydyeHne xapakTepUCTHK HU300pa)keHHsl TpeaMera B
IIJIOCKOM 3€pKaJie.




11.10

11.11

HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO
Jyd4a OT yIJia aJIeHUs] Ha TPAHHMIIE «BO3YX — CTEKIION.
[Tonyyenne wu300pakeHW C TOMOIIBI coOuparomen
JIMH3BIL.
Omnpenenenre GOKYCHOTO PaCCTOSIHUS U ONTHYECKOW CHIIBI
coOuparoIIe JTHMH3HI.
OMnBITH IO PA3TIOKEHHIO OEIOT0 CBETa B CHIEKTP.
OneITEl TIO BOCHPHUATHIO I[BETA MPEIAMETOB TPH WX
HaOJII0ICHUH Yepe3 I[BETOBBIC (PUIBTPHI
dwusnueckue siBieHust B npupoje: 3arMeHus Comnna u JIyHbI,
[[BeTa TEJ, ONTHUYECKHE sIBICHUS B armocdepe (uBer HeOa,
pedpakmus, pagyra, MUPax)
TexHuueckue yCcTpOHCTBAa: OYKH, MEPUCKOMN, QoToanmapar,
OINITUYECKUE CBETOBO/IbI

12

KBAHTOBEBIE ABJIEHUA

12.1

12.2

OmnwiTel Pesepdopna u mmaHeTapHas Mojaenb aToma. Monenb
aroma bopa

Hcnyckanne w© moryiomieHue cBeta aroMoMm. KBaHTHL
JlunHeiuaThie CIEKTPHI

12.3

12.4

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

Crpoenue atomHoro siapa. HykinoHHast MoJieab aTOMHOTO siapa.
H30TOmnEI

12.5

PannoaktuBHele npeBpanienus. Ilepuon nosypacnana aToMHBIX
Aanep

12.6

12.7

SnepHble peaknuu. 3aKOHBl COXPAHEHHUS 3apsSAOBOTO U
MacCOBOI0 YHUCEI

3Hepr1/151 CBs31 ATOMHBIX AECP. CBs3b Macchl U OHEPTUun

12.8

12.9

12.10

12.11

12.12

Peaxiuu cuntesa u genenus saep. Mcrounuku sepruu ComnHia
" 3BE3]

Snepnas sHepretuka. JlelicTBUE paguOaKTUBHBIX U3JIy4EHUN Ha
JKHUBBIE OPraHU3MBbI

IIpakTuyeckue paboTHI:

HabmtoneHne CriionHbIX U IMHEWYAThIX CIIEKTPOB U3ITyUEeHHUS.
HccnenoBanue TpPEeKOB: HW3MEPEHHUE HHEPIUM  YACTHUIIBIIO
TOPMO3HOMY IyTH (110 (hoTOoTrpadusiM).

W3mepenune paanoakTHBHOTO (poHA

dusznueckue  SABJICHUA B IIPUPOJE: €CTEeCTBEHHBII
palMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJUOAKTHUBHOE
U3Iy4YEeHUEe TMPUPOJHBIX MHUHEPAJIOB, JEHCTBHE PAaJUOAKTUBHBIX
U3ITyYeHU Ha OpTaHU3M YeJIOBeKa

TexHu4eckue YCTpPOWCTBA: CIEKTPOCKOI, HWHAWNBUIYAJIbHBIN




AO03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

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

[Tonnmanue ponu GU3MKU B Hay4HOH KapTUHE MHpaA; cHOPMHPOBAHHOCTH
0a30BbIX MPEACTaBICHUN O 3aKOHOMEPHOW CBSI3M M I03HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyroniet ponu (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOMIONUHN (PU3NYECKHX 3HAHUNW M UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpA, O BKJIAAEC POCCUHCKHUX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOIIECCOB
OKpY’aroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHusA O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBWKEHMU KakK criocode
CYILIECTBOBaHMUsI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBICHUU NPHUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3JinyaTh SIBICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOe (PU3MYECKOe SBJICHUE; YMEHHUE pPAaclO3HaBaTh
IPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBICHUH B OKpYKAIOLIEM MHUpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenne OcHOBaMM NOHATHMHHOIO anmapara M CHMBOJWYECKOIO S3bIKA
GU3MKM ¥ HUCHOJB30BaHWE HUX JJI pelIeHHs] Y4eOHbIX 3a7ay; yMEHUe
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKHUE SBJICHHUS M IPOLECCHI,
UCTONB3Ys PyHIaMEHTAJIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHre OmnuChIBaTh HM3yYEHHBIE CBOMCTBA TeN M (PU3UUYECKHE SIBJIICHUS,
UCTIONB3Ys GU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMHM METOAOB HAYYHOTO MO3HAHUS C Y4ETOM COOIIOIEHUS
MpaBmJI 0€30MaCHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIBHO COOMpATh JSKCIICPUMECHTAILHYIO YCTAaHOBKY U3
JIAHHOTO Ha0opa 00OpyYAOBaHUS MO WHCTPYKIIUHU, OMKUCHIBATH XOJ OMBITA U
3aMUChIBaTh €T0 PE3yNbTaThl, ((OPMYIUPOBATH BHIBObI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCJIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  M3MEPEHHs,  CaMOCTOATENbHO  COOMpAaTh
OKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HWHCTPYKIIMH, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI M aHAJTM3UPOBAThH MOJNyUYEHHBIC PE3YNIbTAThl C YUETOM 3a/IaHHOMN
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOBaHHﬁ;
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY WM IPOBOIUTH
HUCCIICOJOBAHUC IO HHCTPYKIHHU, NPECACTABIIATH IMOJTYYCHHBIC 3aBHCHMOCTHU




¢u3nueckux BEIMYMH B BUAEe TaOMMI W TpadUKOB, YYUTHIBAThH
HOTPEIIHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIeIOBAHHS

[TonnmMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAENeH (MaTepuaibHas
TOYKa, a0COITIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Tra30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aroMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX JJI51 00bsACHEHNUS (PU3NYECKUX IPOLIECCOB

VYMeHune 00BACHATh (PU3NUECKHE TPOLECCHl M CBOICTBA TEll, B TOM YHCIE U
B KOHTEKCTE CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU u CTPOUTH
OOBSICHEHHE C ONMOpOW Ha M3yYCHHBIE CBOWCTBAa (PM3UYECKUX SIBJICHUH,
¢du3nUeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMeHue pemarh pacuéTHble 3aaaun (Ha 6aze 2 — 3 ypaBHEHUI), HCTIOIB3YS
3aKOHBI U (hOPMYJIBI, CBsI3bIBAONINE (DU3MUCCKHUE BEIUYHHBI, B YACTHOCTH,
3aMUChIBaTh KPATKOE YCJIOBHE 3a/1aud, BBISIBISATH HEJAOCTAIOIINME JaHHBIC,
BEIOMpaTh 3aKOHBI W (GOPMYIbI, HEOOXOmUMBIC I €€ pelieHus,
WCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, MPOBOJUTH PACUETH M OIICHUBATH
PEATUCTUYHOCTD MOTYYEHHOTO 3HA4eHHs (DU3MUECKON BEIIMYMHBI, YMEHUE
OTpeAeNATh Pa3MEpPHOCTh (U3MUECKON BEIMYUHBI, MOJYUYEHHOW MpuU
pEIIeHUH 3aa41

YMeHne XxapakTepu30BaTh PUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHCJIe OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTMYECKHX
IPOLIECCOB 0 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUN U HEOOXOMMble (PU3MUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib30oBaTh 3HaAHUS O (QU3NYECKUX SIBJICHUSX B IOBCEIHEBHOU
JKU3HU 1Jid oOecriedeHus O€30MacHOCTH IMpU OOpalieHUH € OBITOBBIMU
npuOopaMl M TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHs 3/10pOBbI U
COOJIIOJIEHHs] HOPM HKOJIOTHYECKOT0 MOBEICHMS B OKpYXKarlleil cpene;
[OHMMaHHe HEOOXOAUMOCTH TPUMEHEHUS JIOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl pAalMOHAIBHOTO IPUPOJLOIOIB30BAHUS

11

OnplT  moMcKa, MpeoOpa3oBaHHUS W NpPEACTaBIeHUs  UHGOpMaLUU
¢u3nyeckoro - cojepkKaHMs € MCIIOJB30BaHMEM  HMH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTWH; YMEHHE OLIEHHUBAaTh JOCTOBEPHOCTh
NOJy4eHHOM MHQoOpMamuu Ha OCHOBE HMMEIOLMXCA 3HAaHUM WU
JIOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BAaTh IIPH BBINOJIHEHUU
yuyeOHbIX 3aJaHUil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHbIE MaTepUabl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMM U3 OJHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMAILIUU U3 HECKOJIIBKUX HCTOYHUKOB




HNEPEYEHDb 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

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

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

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

L3 x(f)=x,+vt

I'paduku 3aBUCcMMOCTH OT BpEMEHU M [POEKUUH CKOPOCTH, IPOEKIUU
IIEPEMEIECHMS, IIyTH, KOOPIUHATHI IPY PABHOMEPHOM NPSIMOJIMHEHHOM JABUKECHUU

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

Sl =v,, #i+a,*

(] [

DopMyIbl U MPOEKLUUH NIEPEMEILIEHUs, TPOCKIUU CKOPOCTH U MPOCKLUUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

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

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHH JISI NIPOCKIOHUHN YCKOPCHUA, IPOCKIHUN CKOPOCTH,
MpoeKIUU IICPpEMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPECHHOM HpSIMOJ'II/IHeI\/’IHOM
JBHXXCHHUH

CBobonHoe mnanenue. dopmysbl, omuchBaroluMe CBOOOJAHOE NaJACHHE Teia IO
|5 | BepTHKam (IBU)KeHUE Teja BHU3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl IPOCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpJAUHATHI ITPpU CBO6OI{HOM MMaACHUH TCJIa 110 BEPpTUKAIIN

CKOpOCTh paBHOMEPHOTO JIBMKEHHS TeJla 0 OKPYXHOCTH. Harnpasienue ckopocT.
1.6 @opMmyna I BBIYMCIEHUS CKOPOCTH 4Yepe3 paguyc OKPYKHOCTH M TEPHOL
oOpareHus:




LenTpocTpemurenbHoe yckopeHue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHHUS.
®opmyra /7151 BBIYUCIICHHS] YCKOPEHUS:

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

Macca. ITnotHocTh BemecTBa. Popmyiia JIJ1sl BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8 | Cuna — BekropHas ¢pusuueckas Bennunna. CIokeHUe CUIT
1.9  SBnenue unepuuu. Ilepsblii 3akoH HeroToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJO
B3anmopencrtsue ten. Tperuit 3akod Herorona:
1.11 F p _P-l—}E
TpeHve mokos M TpeHHE CKOJIbkeHUs. PopMmyrna Uisl BBIYMCICHUS MOAYIS CHIIbI
TPEHMSI CKOJIbKEHHUS:
F_=n-N
1.12 p=H
Hedopmarus Tena. Yopyrue u Heynpyrue aedopmanui. 3aKoH ynpyrou aedopmaruu
(3akoH I'yka):
1.13 F=k-Al
1.14 = BcemupHOe TAroTeHHE. 3aKOH BCEMUPHOT'O TATOTEHUS:




1.15

1.16

1.17

1.18

1.19

F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHre cBOOOIHOTO MaieHusl.
dopmyiia A5 BBIYUCICHUS CHIIBI TSOKECTH BOIM3H oBepxHocTH 3emiu: F = mg.
JBuxenue ninaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u

IepErpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbsce cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3AMKHYTOU CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE ABUXKEHUE

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHL:

A=Fsooso

Mexanudeckass MOIITHOCTb:

=24
I

Kunernueckas u noreHuanbHas sHeprus. Gopmyia it BBIYUCIEHUS KHHETHYECKON
SHEPruu:

2
E M
2
Teopema o knHeTHUeCcKOU dHeprun. Popmyria i BBIYUCICHUS TOTCHIMAIBHON
SHEPIUHU Tella, IOJIHATOrO
Haj 3eMIIEN:

E,= mgh

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

MEXaHWYECKON IHEPIUU B OTCYTCTBHE CHJI TpeHUs: E = const.
IIpeBpaiieHre MEXaHMYECKOW SHEPTUH IIPH HAJTMYUU CUIIBI TPEHHUSL.

1.20

[IpocTbie MexaHU3MBI. «3010TOE IPABUIIO» MEXAHUKHU.
Poruar. Momenrt cuiel: M - FL
VYcioBue paBHOBECHS pbluara:




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

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
dopmyina s BBIYMCIICHMS NABJICHUS TBEPIOIO Tena:
F
pP= ch
JaBnenue raza. ATMocgepHoe AaBlICHHE.
FI/II[pOCTaTI/I‘IeCKOG AAaBJICHUC BHYTPU KUJIKOCTH.
d)opMyJIa AJI1 BBIYUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH:

p=pgh+p_,

1.22

1.23

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. @opmyia Uil ONPEAEIICHHS BBITAIKUBAIOIIECH CUJIbL, AEHCTBYOLIEH
Ha TeJo, MOTPYXEHHOE B KHUAKOCTh WM Ta3:

Fap =PEV

Ycnosue ninaBanus Tena. [InaBanue CYAOB 1 BO3AYXOIIAaBAHUC

1.24

1.25

Mexannueckue kosieOaHusa. AMIUINTY/AQ, MEpUoJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEPUO/I KOJIEOaHU:

voL
T

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKMA. [IpeBpamieHue dHepruum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue konebanus. BelnyxxneHHble konebanus. Pezonanc

1.27

1.28

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

h=v-T

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

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBL,
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CUIIbI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOPOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IJIOCKOCTH; YCKOpeHHMs Opycka mpu
JBIDKEHUM 110 HAKJIOHHOW IUIOCKOCTH; 4YacTOThl M  Iepuoja  KoJjeOaHuii
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U MEpHoia KojJeObaHuil MpyKUHHOTO MasTHUKA;




MOMEHTa CHIIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ HOMOIIBIO HETIOABMKHOTO 0JI0KA; pabOThI CHIIBI YIIPYTOCTH IIPU NOIbEME TPY3a
C TIOMONIBIO TTOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tea
U OT IUIOTHOCTH XHJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIbI HOPMAJIBHOTO AABJICHUSA U OT pOJa IMOBCPXHOCTHU,
CWJIBl YIPYrOCTH, BO3HUKAIONICH B TMPYKWUHE, OT CTENCHHW Ae()OopMaluyd TMPYKUHBL;
YCKOpEHUsi OpyCKa OT yria HaKJIOHA HANPAaBIIONICH; Mmeproja (4acTOThl) KOJeOaHMiA
HUTAHOI'O MasiTHUKa OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ IMPY>XUHHOI'O MassTHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TMEpHOIA
KOJICOAHWH HUTSHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka ycioBUSI paBHOBECHS
pblvara

Qusuueckue A61eHUA 6 npupode. MPUMEPbl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOW NPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBHXKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEaKTHBHOE IBUKCHHME JKUBBIX

1.30 OpPraHU3MOB, PblUaru B Telle YeJOBEKa, BIMSHUE aTMOC(QEpPHOrO JABJICHUs Ha JKUBOU
OpraHu3M, IIJJaBaHUE pbIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMM, 3€MIICTPSCEHHE,
ceificMu4eckue BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIAJOMETpP, JaTYUKH IIOJIOKEHHS, pAcCTOSHUSA U
YCKOPEHHUs, AMHAMOMETD, MOJIIIUITHUKY, PAKEThl, pbluar, MOJIBUKHbIN 1 HEMOIBUKHBIN

1.31  On0KH, HAKJIOHHAs IUIOCKOCTh, IPOCThIE MEXaHU3MbI B OBITY, COOOIIAIONIUECS COCY/IbI,
YCTPOMCTBO BOJOIIPOBOJIA, TMIPABIMYECKUH IIpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

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

2.1 = Mopenu  TBEpAOro, KUAKOTO U  ra3o00pa3HOrO0  COCTOSHUI  BelllecTBa.
Kpucrammmyecknue n amop¢HbIe TEIa

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

' bpoyHoBckoe nasmxenue, iuddysus

2.3 = CmauuBaHME U KallWUIAPHBIE SIBJICHUS

2.4 | TemnnoBoe pacuIMpeHUE U CKATHE

2.5  TemioBoe paBHOBECHE

26 Buytpennsist sneprus. Pabota u Teruionepeaya kak crocoObl HN3MEHEHHs BHYTpEHHEH

' SHEPruu

2.7 Bwuasl Temonepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUYeHUE
HarpeBanue u oxiaxaenue tei. KonmndecTBo TEIUIoTH. Y qenbHas TeIUIOEMKOCTb:

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

29 Ql +Qg 1 =0

2.10  Hcnapenue u KOHIeHcauus. MI3MeHeHHe BHYTpEHHEN 3HEPruM B MpOIecce UCIapeHus




U KoHJeHcaruu. Kunenue ®uakocTu. Y ienbHas TeruioTa napoodpasoBanus: L = Q/m

2.11  BrnaxHocTbh Bo3ayXa
[InaBnenue m xpucrammszanus. M3smMeHeHHe BHYTPEHHEH SHEPruM NP IUIABICHUHU U
KpUCTAJIIM3aluu. Y IebHAs TEIUI0Ta TUIaBICHUS:
2.12 0
- m
’ 13 BHyTpeHHs dHeprus cropaHus TOIUIMBA. Y IebHAsl TEIUIOTA CTOPAHUs TOILIMBA: g =
' O/m
2.14  Ilpunnumnel paboTs! TeroBsix Asurateneid. KI1JI reroBoro auraresns
IIpaxmuueckue pabomuwl
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOIO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515 | XOTOPYiO omymleH HarpeThli IWIMHAP; KOJIWYECTBA TEIUIOTHI, OTJAHHOI'O HArpeThIM
’ LWIMHIPOM, TI0CJIE€ OIyCKaHMs €ro B BOAY KOMHATHOW TEMIEPATypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/yXa; YACIBbHOM TEILIOTHI IUIaBIEHUS JbJa. MccnenoBanne n3MeHeHus
TEMIepaTypbl BOJAbl IpPHU Pa3IUYHBIX YCIOBMSX; SIBJICHMS TEIUIOOOMEHA IpH
CMEIIMBAHUU XOJIOJIHOM U ropsiuel BOBIL; IIpoLecca UCIIapEHUs
Qusuueckue a61eHUs 8 npupode. TOBEPXHOCTHOE HATSHDKEHUE U KAIWJUIPHbBIE SBJICHUS
2.16 B mpupone, Kpucramibl B npupone, usinydeHue ConHLa, 3aMep3aHue BOJOEMOB,
MoOpckue Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, HHesl, CHera
Texnuyeckue ycmpoticmea: KanWUISpbl, NPUMEPbl HCIOJIb30BAaHUS KPHUCTAJUIOB,
2.17  KUAKOCTHBII TEPMOMETp, JAATUUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTAaTEIb BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 = Dnekrpuzauusd ten. /[Ba BUAA IEKTPUUYECKUX 3apsI0B
3.2 = BsaumopelicTBue 3apsKeHHBbIX Tel. 3akoH KyrnoHa
3.3 | 3akoH cOXpaHEHUs DJIEKTPUYECKOro 3apsaaa
34 Onektpuueckoe  mone. Hampsok€HHOCTh — anekTpuueckoro  mosid.  [lpunHnmn
' CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn oanexktpuyeckux  3apspoB. [IelCTBHME  DIIEKTpUYECKOrOo MO  HA
' JJIEKTpUYECKHUE 3apsiabl. [[pOBOTHUKN U AUDIEKTPUKHU
[TocTostHubIN 2nekTpuueckuii Tok. JleWcTBUs anekTpudeckoro Toka. Cuiia ToOKa.
3.6 = Hampsxenue.
I=q/t,U=A/\
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AeNIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S
3.8 = 3akon Oma s ydyacTka anekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETUHEHHE POBOIHUKOB:
3.9

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




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUA:

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

F

CMenaHHbIe COCAUHCHU IMTPOBOAHUKOB

3.10  Pabota u MOITHOCTH 3JeKTprUyecKkoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE MoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM MarHUTHOM
’ UHIYKIHN
3.13 ' MarauTHoe 10Jj€ NOCTOSIHHOIO MaruuTa. BzanmoielicTBHe MOCTOSHHBIX MATHUTOB
3.14 | JleiicTBMEe MarHUTHOI'O MOJISl HA IPOBOJIHUK C TOKOM
3.15  Omnsitsl @apanes. SBieHue aneKTpoMariuTHOW uHAyKuuu. [pasuiio Jlenna
Ipaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JAMIIOYKa), OT HAMPSHKEHUSI Ha KOHIAX MPOBOJAHHUKA; 3aBUCUMOCTH COIPOTUBIICHHS OT
' JUIMHBL ~ TIPOBOJIHMKA, IUIOMIAM €r0  IONEPEYHOr0 CEYEHUs U YIEIbHOTO
COMPOTHUBIICHUS.
[IpoBepka mpaBuia sl SIEKTPUUYECKOTO HAIPSDHKEHUS TIPH  IOCIEI0BATEILHOM
COCIMHCHUU TMPOBOJHUKOB;, TMpaBWia I CHIbI D3JEKTPUUYECKOrO0 TOKa IMpHU
napauieTbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUKA)
Qu3zuueckue A6leHUs 6 Npupode: DICKTPUYECKHUE SBICHUS B aTMmocdepe,
3.17  2JIeKTpUYECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE ToJIe 3eMiid, Aperd IMOITICOB, POJIb
MarHUTHOTO TIOJIS JUISl )KU3HU Ha 3eMIie, TIOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUUK
318 ANEKTPUYECKON  DHEPTrUU, DJIEKTPOOCBETHTENIbHBIE MPUOOpHI, HarpeBaTeIbHbIE
' ANEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUECKHE TPEIOXPAHUTENH, dIEKTPOMArHUT,
AJIEKTPOJIBUTATEh TTOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19  DnextpomarauTHbie BOJHBL [llKkana 3meKTpoMarHUTHBIX BOJTH
3.20 | JlyueBas mojenb cBeta. [IpsmonuHeliHoe pacpocTpaHeHue CBeTa
3.21 | 3axoH oTpaxxeHus cseta. [nockoe 3epkano
3.22  lIpenomneHue cBera. 3aKOH MPEJTOMIICHHS CBETA
3.23 | ucnepcus cBeTa
394 JIunza. Xop nydeit B nmunH3e. DokycHoe paccTosiHie NUH3bL. OnTHYecKas CUila JIMH3bIL:
’ D=1/F
3.25  I'ma3 kak ontudeckas cucreMa. Onruyeckue npuOopbl
396 Ipaxmuyeckue pabomul

W3mepenne ontuyeckoi cuilbl cobuparomeil JHMH3bI; (OKYCHOTO pacCTOSHHSA




cobuparomield JUH3bI (10 CBOWCTBY PAaBEHCTBA pa3MEpOB NpeAMETa M H300pakeHus,
KOr'Jla IpeIMeT pacloJio’KeH B ABOMHOM (oKyce), MoKa3aTess IpeIoMICHHUS CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHUs, MOITYYSHHOTO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHSI (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU yTja
MPEIOMJICHUSI CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIION

Dusuueckue sA61eHUS 8 npupode.‘ 3aTMCHUA COJIHLIa u .HYHBI, OBECTa TCJI, OIITHYCCKHUC

3.27
sBJICHHS B aTMocdepe (BeT HeOa, pedpakiys, paayra, MUPax)
3.28 | Texnuueckue ycmpoucmea: 09KH, MEPUCKOT, (hOTOANapaT, ONTUISCKUE CBETOBOIBI
4 KBAHTOBBIE SABJIEHUA
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u Oera-pacmnaga
4.2 | OmnsiTel Pezepdopmaa mo paccessHuto anbda-yactuil. [lnanerapnas Mojens atoma
4.3  CocraB aroMHOro sigpa. M3oTormbl
4.4  llepuon momypacmnajaa aTOMHBIX sIEp
4.5 | SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3aPsI0OBOTO U MaCCOBOTO YMCEI
Qusuueckue A61eHUs 8 Npupooe: eCTeCTBEHHBIM paJMOaKTUBHBIN (POH, KocMUYECKue
4.6  1nyud, palMOaKTUBHOE M3IYYCHHE NMPUPOIHBIX MUHEPAJIOB, NEHCTBUE PATUOAKTUBHBIX
W3JIy4CHU Ha OPraHU3M 4eJIOBEKa
47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, HWHAMBHIYaIbHBIM 103UMETpP, Kamepa

BI/IJ'IBCOHa, sAACpHad OHCPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duznka: HHXEHEPHI OyIyIero: 7-i Kiacc: yriyOJeHHbIH YPOBEHb: YICOHUK:
B 2-X yacTax; 1-e uznanue benara B.B., Boponnosa H.., JlomauenkoB N.A. u
np.; nox peaakmnueit [Tanedpariesa FO.A. AKIiMOHEpHOE 0OIIIECTBO
«3narensctBo «IIpocBemenue»

» Ou3uKa: HHXKEHEphI OynylIero: 8-i Kiacc: yriyOJIeHHbIA YPOBEHb:
y4eOHUK: B 2-X yacTax; 1-e uznanue benara B.B., Boponmosa H.I.,
JlomauenkoB U.A. u np.; nox penakmueit [lanedpariera F0.A. AxkuinonepHoe
obmectBo «M3marenscTBO «IIpocBemieHne»

» duzuka: HHXKEHEPHI OyIyIero: 9-i kimacc: yriayoJeHHBIM YPOBEHbD:
y4eOHUK: B 2-X yacTax; 1-e uznanue benara B.B., Boponnosa H.I.,
JlomauenkoB U.A. u ap.; nox penaxuueit [lane6pariesa F0.A. AkuinonepHoe

obmectBo «M3narensctBo «IIpocBerienne

METOINYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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