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MNOACHUTEJIBHASA 3AIINCKA

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

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOIIUXCS, CTpPEeMSIIMXcsS K Oojiee TIIyOOKOMY
OCBOGHUIO (PM3MUYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejjiaraeT NpuMEpHyI0 MOoCIe0BaTeIbHOCTD
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4€OHBIX
MIPEIMETOB, MOCKOJBKY (PH3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEHN, OUoIoTuen, actTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MUpPa, NPEIOCTaBiIseT HauboJiee SICHbIC
oOpasibl MPUMEHEHUsI HAYYHOTr0 METO/a MO3HAHUs, TO €CTh Croco0a MoJydeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTepU3yIOIINMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHMUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaau3yrONux



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca M CTpEeMJICHUS OOyYaromMXxcsi K HAYYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yjbTaTa MU3yuYeHUs] OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHE YMEHUUW NTPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

(dopMUpOBaHHE NPEACTABICHUNA O POAM (U3MKK [ Pa3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(¢opMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY W3y4YE€HHUIO (U3UKU Ha
yIi1yOIEHHOM YPOBHE B paMKaX COOTBETCTBYIOLIUX Ipo¢uiieit o0yueHust Ha ypoBHE
CpeaHero oo1ero oopa3oBaHuUsl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

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

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUs PaCUETHBIX U KAUECTBEHHBIX 3aJ1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
¢dbusznyecKkre BEIMYUHBI, BBIIBUTATh TUTIOTE3bI U MPEAarath dKCIEpUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKECHUAX (DU3UKHU, MHTEPIpETAIUs U
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha uzyuenue ¢usuku (yriyOnaéHHbIA YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus orBoautcs 340 gacoB: B 7 kinacce — 102 gaca (3 gaca B Henemno), B 8
kimacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

®dusuka — Hayka 0 npupoje. SIBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIFOUAIOLIUE MEXIpEeAMETHbIE CBs3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHUIBI (U3NYECKUX BETUYMH.
W3mepenne Qusuuecknx BenuuuH. OTanoHbl. Dusuueckue mupudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aloT npupoy. EcTecTBeHHO-
HAayYHbIA METOJl TO3HAHWS: HAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, SKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHnnueckue, TENMIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHHUSI.

®dusnueckre NpuOOpsl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OnpeneneHue UEHbI JeJIeHUs MIKaIbl U3MEPUTEIBHOTO MPUOOpa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUS IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIlIEe, UeM O0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne uactul BemiecTBa. CBsA3b CKOPOCTHM JABMKEHUS YACTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpucTaIMYecKnx) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX



arperaTHBIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
4acTUI BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

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

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: ten. CkopocTb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBuCMMOCTEM BETUYWH, OINMUCHIBAIOIIUX JABWXKeHHe. OO1ume
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. IlnoTHOocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTEepUCTHKa B3auMoAeHCTBHS Tesl. Cuna ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBICHHE TATOTEHUS U CHUIa
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallPpaBJICHHBIX MO OJTHOW MPSMO.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIApUKA B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

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

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CUJIBI
JIABJICHHS M XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBijienne TBEPABIX TeJl, dKMAKOCTENH M ra3oB.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBnenue raza. 3aBUCUMOCTbD JaBJICHUs raza oT o0bEéMa 1 Temnepatypsl. [lepenaua
JABIICHUSI TBEPABIMU TEJIaMH, JKHAKOCTAMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUJKOCTU  OT  IJIyOWHBI  TMOTPY>KECHHUS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y clioBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue maBaHus TEN: IJIABaHUE WM MOTPYKEHUE TeNl B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYyKEHHOU B
KUJIKOCTh YaCTH Tea.

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

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

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

KoHcTpynpoBaHne apeoMeTpa Ui KOHCTPYUPOBAHUE JOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMeHeHHe TMpaBwia paBHOBECHUS phluara K OJOKY. «3050TOe
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas oHeprus. KuHeTMueckas U TOTEHIMAJIbHAS SHEPrUsl.
[IpeBpalieHre OTHOTO BHIA 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.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOIBEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAaHUYECKON SHEPTUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

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



Monenn TBEPIOTO, KUAKOTO M Ta3000pa3HOrO0 COCTOSIHMM BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB I'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULSIPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBM)KEHHMsI 4acTULl. TemneparypHble MIKaJIbI.

BuyTtpennsis aHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPIHUU:
TEIUIONepeavya U COBEepIeHne padoThl. Buabl Terionepenadyn: TEmIONpOBOIHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Termonepegayn B OPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonnuecTBo TemnoTel. YenbHas TEMIOEMKOCTh BelECTBa. TeMI000MEH U
TEIJI0Bo€ paBHOBecue. 3akoH HbpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBAaHNUE KPUCTAJUIMUECKUX BEILECTB. Y IelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUI0Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
JaBiieHUs. HachlleHHBIM 1 HEHACBIIICHHBIN 1ap. BiaaxHoCTh BO3AyXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner pabotsl TemoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TemnoBsle ABUTAaTeNM M 3alllUTa OKPYXKAKOIIEW cpenpl. TeroBble NOTEpU B
TEIJIOCETSIX.

3aKOH COXPAaHEHHMsI W NPEBPALLCHUS SHEPTUH B MEXAaHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6mronenue nuddysuu.

HaGnrogenue sBIEHUN TOBEPXHOCTHOTO HATSDKEHHS, CMauMBaHUsA U
KaNWUISIPHBIX SIBIICHUU.

HabGnrogenue TemioBoro paciupeHus Tei.

W3MmeHeHne naBiieHUs ra3a NpU HU3MEHEHMM OOBbEMa M HarpeBaHUU WIH
OXJIaXKICHUH.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Teronepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnH paObOThl BHEITHUMHU CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.

HaOmronenne xuneuus.



Habnrogenue nocTosHCcTBa TEMIEPATYPBI IPU IIJIaBICHUH.

Moenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIA caxapa.

N3mepeHue TeMneparypsl Mpy MOMOIIIH KUJIKOCTHOTO TEPMOMETpPA U JaTUYUKA
TEMIIEpaTyphl.

OnpiTel MO HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, >KUIKOCTEH H
TBEPJIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINPHUIIA.

HccnenoBanve 3aBUCHMOCTH JABJEHUS BO3AyXa OT €ro oo0béma W
TEMIIepaTyphl.

[IpoBepka rumoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGnrogenue wu3MeHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIIoNepeaud U padOThl BHEITHUX CHUJI.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA ITPU CMEILIMBAHUH XOJIOITHOM U TOpsUei
BOJIbI.

Omnpenenenre KOJIMYeCTBA TEIUIOTHI, OJIYYEHHOIO BOJIOM MPH TEIII0O0OMEHE C
HArpeTbIM METAJNIMYECKUM LIMITMHIPOM.

OmnpeneneHne MOITHOCTH TEIJIOBBIX MOTEPH (3akoH HeroToHa-PuxmMana).

OnpenenenHue yieapHON TEIUNIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazges 7. diekTpudyecKkue 1 MAarHUTHbIE SIBJICHHS.

OnekTtpuzauus Tel. J[Ba poaa 3IeKTpUUECKUX 3apsaoB. BzaummopeiicTBhe
3apspKeHHBIX Tell. 3akoH Kymnona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenn snektpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsl.
Crpoenue aroma. IIpoBOAHMKHM, HOMAJIEKTPUKA ¢ TOJYNPOBOAHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B METAJIAX, KUJKOCTSIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUYECKOe HanpsiKeHue. AMIIEpMETP
Y BOJIBTMETP B IIE€MU MOCTOSTHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U



napasuiesibHoe coeuHeHne NpoBoAHUKOB. DJ[C B 1lenu MOCTOSHHOTO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroda. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HennHelHbIe SJIEMEHTHI.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrOo ToKa. 3akoH Jlxoynsa-JleHua.
DnexkTpudecKre 1enu U MOTPeOUTENH IEKTpUIecKoil sHneprun B 6biTy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KM3HH Ha 3emie. OmnbIT
Opcrena. MarautHoe noje 3iekTpuyeckoro toka. OmbiT Amnepa. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
Cuiia Amniepa u onpejiesieHUe €€ HalpaBlIeHHs. DJIEKTPOJBUraTellb MOCTOSHHOTO
ToKa. lcnosb30BaHMWE SIJIEKTPOJABHUTATENEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apanes. SIBneHue 3IeKTpOMarHuTHOM MHAYKUMK. [TpaBumno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHMKAX DJHEPTUU. DKOJIOTUYECKHUE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Jemoncmpayuu.

DneKTpu3aus Tel.

JIBa posia 3JIEKTPUUYECKUX 3apsAI0B U B3aUMO/JICHCTBHUE 3aPSKEHHBIX TEIL.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DNEeKTpOoCTaTHYECKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyYMa)KHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUIM TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3mepenune 3JeKTPUYECKOTO HAIPSKEHUST BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBre MOCTOSSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJIIOCOB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX OJIEW MIOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarHuTtHoe 1oje ToKa. DIEeKTPOMAarHHmT.

JlerncTBrEe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.



DNEeKTPOABUTATEINb TIOCTOSIHHOTO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnpIThl 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONPUKOCHOBEHHHM W
WHIYKIUEN.

HccnenoBanne NEUCTBHS — DJIEKTPUYECKOTO IOJSA HA IPOBOJAHUKH U
JTUBJIEKTPUKHU.

COopka 1 UCTIBITAHUE ATEKTPUUECKOU 1IETIH MMOCTOSTHHOTO TOKa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP, OT
HaIPsDKEHUS. HA PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

Omnpenenenue y1eapHOT0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia i CWIBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue O/]C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOUYHNKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeinoJIHEHUS 3aK0HAa OMa T TOJIHOM LENN.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JIEMEHTOB (JIaMIIbl
HAKAJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHuTHOTO MOJISl TOCTOSHHBIX MarHUTOB MPHU UX OOBEINHEHUU U
pa3elICHUH.

HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUSA KaTYIIKH C
TOKOM M MarHuTa OT CWJIBI M HallpaBJ€HUS TOKA B KATyUIKE M OT HAJIAYUSA
(OTCyTCTBUS) CEpACYHUKA B KaTylIKE.

N3yyenue neiicTBUs MArHUTHOTO MOJISl HA TPOBOAHUK C TOKOM.

KoHcTpynpoBanue u n3ydyenue padoThl JJIEKTPOABUTATES.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OneITBl O UCCJIENOBAHHUIO SIBIIEHHUA 3JEKTPOMAarHUTHOM  MHAYKIUH:
VCCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIMOHHOTO TOKA.

9 KIIACC



Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe JBwkeHue. MarepuanbHas Touka. CrocoObl ONMUCaHUS
MEXaHUUYECKOTO JBIKCHHS: TaOIMYHBIN, rpaduueckuit, anamutudeckuii. Cucrema
orcuéta. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JBUKEHHUSI.

BekTopHble BEIMYMHBI, ONEPAIMU C BEKTOPAMU, POCKINU BeKTopa. Paguyc-
BEKTOp MAaTE€pUaIbHOW TOYKHM, TEPEMEIICHUE Ha IIJIOCKOCTH. PaBHOMEpHOE
MPSAMOJIMHEHHOE JBIKEHNE. HepaBHOMEpHOE NPAMOJIMHEHHOE ABMKeHUE. CpenHsis
1 MTHOBEHHAasi CKOPOCTh TeJa MPYU HEPABHOMEPHOM JBH)KEHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKEHHUE. Y CKOPEHHE
cBOOOAHOTO mageHus. OnbIThl ["anues.

['paduyeckas uHTEpHpeTallds YCKOPEHHUS, CKOPOCTH, MPOMACHHOTO IMyTH U
IEpEMELECHHUS IS MIPSIMOJIMHEUHOTO JBUKECHUSL.

JIBrokeHue Tena, OpOIIEHHOTO MO/ YTJI0OM K TOPU30HTY.

JIBHkeHHE 1O OKPYKHOCTHU. JIMHEWHAas: CKOPOCTh, YIII0Bask CKOPOCTh, IEPUOT
Y 4acToTa O0palieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuiibl. PaBHOIEMCTBYIOMIAs CUJIA.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

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

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

3akoH bepnymnmu u nogbéMHas cuia KpbuUla. COBpEMEHHBIEC JIETATEIbHBIC
ammaparbl, CyJa Ha NOABOAHBIX KpBUIbAX, AHTUKPBLJIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BMyKEHHUE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE TEel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuna). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh M meperpy3Ku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHOM OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. MisMenenue umnynbsca. IMmyibe Cuiibl. YIpyroe u Heynpyroe
B3aUMOJICHUCTBUE. 3aKOHbI U3MEHEHUS M COXPAaHEHHUS HUMIyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanbHas YHEPTUs Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETHMYECKOW SHEPTrUM. 3aKOH MU3MEHEHHUSI M COXPAHECHUS
MEXAHUYECKON DHEPIUH.

Hemoncmpayuu.



HabnrogeHue MexaHM4ecKOro ABWKEHUS Tela OTHOCHUTEIBHO Ppa3HbIX TeEI
OTCYETA.

CpaBHEeHHE IyTE€d W TPAeKTOPUHA JBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIUAIbHBIX CUCTEMAaX KaK MOATBEPKIECHUE TPUHIIUIIA OTHOCUTEIBHOCTH.

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

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHne UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITYJIbCA IIPU YIPYTOM B3aHMOJECHCTBUU.

Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHEe SHEPTUH NTPU CBOOOTHOM MaICHHH.

CoxpaHeHure SHEepruu Npu ABUKEHHUH TeJla MOJ ACHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa JUisi pasroHa M JAJBHEWIIEr0o pPaBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

Omnpenenenue cpegHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue yCKOpEHUs Tella NpPH PaBHOYCKOPEHHOM JBHKEHHH IIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTe3bl: €Ciiy MpU PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HadaabHOU
CKOPOCTH ITyTH OTHOCSITCS KAaK PsIJi HEYETHBIX YHCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH CHJIBI  TPEHUSI CKOJIBKEHHMSI OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenne kodhGUIEHTA TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CHJIbI YIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

Omnpenenenne pabOThl CHIIBI TPEHUS MPYU PaBHOMEPHOM JIBIDKEHUU Teja TI0
TOPU30HTATBHON TOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

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

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpoponbHble W momnepedyHble BoyHBL. (CBOKCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. WMHppa3sByk u ynbTpa3Byk. Hcmonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOnronenne konebGaHuil Ten TOA JACHCTBUEM CHIIBI TSKECTU UM CHUJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmroieHre BeIHYXICHHBIX KOJIGOaHWH U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OrnpeneneHue 4acTOThl U MEpUoJia KojieOaHU MaTEMaTUUECKOTO MasiTHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieO0aHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TiepHOJaa KOJeOaHUW TIpy3a, MOABEHICHHOIO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Pasznen 10. DneKTpoMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBs3U. Pagnonokanusa. Kocmuueckas cBA3b.

DIeKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHsL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimaul.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
tenedoHa.

[TpoBeneHne OonpITOB O HAOJIIOIEHUIO HHTEP(EPEHIINH U JUPPAKIIH CBETA.

Paszpnen 11. CBeToBbIC SIBJICHUS.

JlyueBass MojJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpssmonuHeliHOE pacnpocTpaHeHne cBeta. 3armenus Connna u JIynel. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxeHus cBeta. [locTpoeHne n300pa)keHuUH,
C()OPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xon mnyudern B nuH3e. Popmyna TOHKOM JMH3BL. Iloctpoenue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doroanmnapara, MUKpPOCKONAa M Tejleckonma. [7a3, Kak omnTHYecKas CHCTEMa.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpabHBIX LBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Tomryuenue n300pakeHUi ¢ TOMOIIBIO JIUH3.

[Tpuniun geiictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6e10ro cBera B CIEKTP.



[Tomryuenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBaHue 3aBUCUMOCTH yTia OTPaKEHHsI CBETOBOIO Jiyda OT yrja
MaJICHUS.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MPEJIOMIIEHUS OT yTila MMaJeHUs CBETOBOIO
Jy4a Ha TPAHULE «BO3TyX—CTEKIIOM.

[Tonyyenune n300paxkeHU ¢ TOMOIIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenne (POKYCHOTO pacCTOSHUS M ONTHYECKOM CHIIBI COOMparomiei
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITEl 10 BOCHPUATHIO ILIBETAa NPEIMETOB IMPU HX HAOIIOACHUM Yepes3
I[BETOBBIE (DPUIIBTPBHI.

Pa3gen 12. KBaHnTOBBIE SIBJICHHUS.

Omneitel Pe3epdopna v minanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u noriomeHre ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas Mopaenbs aromHoro sapa. Msoronel. PannoaktuBHBIE
npespaieHus. [lepuon nmosmypacnana aroMHeIX saep. JeicTBUe paairoaKTHUBHBIX
U3JTy4€HHUI Ha )KUBbIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenust spep. Mcrounumkm sHeprum ConHua u 3BE34. SlnepHas sHeprerTuka.
DKOJOru4ecKue MpooIeMbl siIEPHON SHEPTETHKHU.

Hemoncmpauuu.

CrexTpbl U3ITy4YEHHUsI U TTOTJIOLICHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamMepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOIINX U3ITYyUEHUH.

Peructpanus uzinyyeHus NpupoIHbIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabmroieHue CITomHbIX ¥ IMHEHYaThIX CIEKTPOB U3ITyUYEHUSI.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPIHMH YACTUIIBI 110 TOPMO3HOMY MYTH
(no dotorpadusam).

N3mepenne paaioakTUBHOTO QOHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENHEHO-00001AIOMINI MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTHU3alluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO



Ipy W3YYCHUH BCETO Kypca (U3UKH YIUIYyOJIEHHOTO YPOBHS, a TaKXKe JUIs
MOATOTOBKY K OCHOBHOMY TOCYJAapCTBEHHOMY dK3aMEHY 10 (hHU3HUKeE.

B mpomecce wu3ydeHHss AaHHOTO MOIYJSI PEATM3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥ METalpeIMETHBIX pe3yJbTaTOB OO0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHCHHUE W ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHUsT (QU3NYEeCKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHUPOBAHUE HWCCICIOBAHWS, aHAINU3 JAaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[TpenmoutuTennbHON  QOpPMON OCBOCHHS MOIYJISA SIBISIETCS TPAKTUKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHue 3amad, OTHOCSIIMXCS K Pa3IMdHBIM pa3ieiiaM W TeMaM Kypca
(bU3HMKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUTUX COJEPKaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MEepPeYHe K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO ITAaHUPOBAHUS
MIPOBEICHUSI MCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEIINYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MPOOJIEMHBIX 3a/IaHUM MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3aaHUsl IO E€CTECTBEHHO-HAYyYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYNITIOBEIMU WJIN MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENICHb TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKke
CBUJIETEIIHCTBOBAThH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKI€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM TMPUMEHEHHEM JIOCTUKEHUU
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPHUHIUIOB B JEATCIBHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLIEH
KYJIbTYPHI,

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

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXXHOCTU TpaBUJl O€30MaCHOrO TIOBEICHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCUH, PU3HAHUE CBOETO MpaBa Ha OITHOKY
Y TAKOTO K€ MpaBa y APYroro 4ejioBeKa;



e 6)mpy0oeozo eocnumanus:

AKTUBHOE YYacTH€ B PEIICHUM MPAaKTUYECKUX 3a]ad (B paMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IKON02UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOILIEH CPEeIbl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBINOJHEHUH MCCIEAOBAHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

NOTPeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUM, YMEHUHA (OPMYIUPOBATH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuky;

IUIAHUPOBAHUE CBOETO PA3BUTUS B NPUOOPETEHUH HOBBIX (PUINUECKUX
3HAHUU;

CTpEMJICHHE aHAJIN3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYXKAIOLIyI Cpeny,
BO3MO>KHBIX [VI00AJBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbrare ocBoeHMs IporpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCATbHBIC yUeOHbIC CHCTBUSA,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA, PETYJISATUBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBU:
BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MMPU3HAKN OOBEKTOB (SBIICHU),
KJIacCCU(UILIMPOBATH UX;



BBISIBIIAITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYMsI B pacCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JI€NIaTh BBIBOJbLI C HCIIOJB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

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

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

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

MIPOTHO3UPOBATh BOZMOXKHOE JaJIbHENIIee pa3BUTHE (PU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IOUCKE H
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1a4y;

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

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITETLHO  BbIOMpaTh  ONTUMalbHYHO  (QopMy  mOpeacTaBiICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIIOXKHBIMH CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHHUSI yueOHOIr0 MaTepuaa, pe3yJbTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMbl M BBHICKa3bIBATh
UJey, HaleJICHHbIE Ha pELIEHUE 33Jaud M MOJJep)KaHue OJaroenaTreabHOCTH
OOIICHMS,

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (PU3WYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPH pelIeHNH KOHKPETHOU (hr3nyeckor mpooOIeMbl;

NPUHUMATD 1EIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATE CBOIO 4YacTb pabOThl, JOCTUTAs KaueCTBEHHOTO pe3yjbTaTa II0
CBOEMY HAIIPaBICHUIO M KOOPIWMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusanus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pEIICHUS (U3NUECKON 3aaqd WM
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluu U Tpejiarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOTO HCCIEAOBaHUS WIJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEILCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 Kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



WCITOJIH30BATh MOHATHUSA: (PU3NYECKHE U XUMHUUYECKUE SBICHUS, HAOIIOCHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NIECKUX BEIIMYWH, AaTOM, MOJICKYJIA,
arperatHple  COCTOSIHMSI ~ BemlecTBa  (TBEpAOE, JKUIKOE, Tra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIAIOIIUECS COCY/IbI;

YBEpPEHHO pa3nu4varh sBieHus (auddy3us, TEMIOBOE IBMIKEHUE YAaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W TrazamH, aTMoc(epHoe
JIaBJICHHE; TIJIaBaHKE TEJl, IPEBPAILCHHUS] MEXaHUYECKOW SHEPTUH) IO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SIBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (U3nUecKue SIBICHUS B MPUPOJEC: MPUMEPHI JBHKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM Y HEKHBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHue PbIO, pblyaru B TEJE YeI0BEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)
(U3NYECKUX SBJICHHUI;

OMKUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOJIb3YS
bu3nyeckue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSIS
CKOpPOCTb, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC Teja, CUJIa TPEHHs, HABIICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUAKOCTH, BEITAIKUBAIOIIIAS CHUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl U TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3MYECKUH CMBICT HMCIHOJB3YEMbIX BEJIHMYWH, WX
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUMYMH, HAXOIUTh (HOpMyIbI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMHU BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, (GPU3UUYECKUE SIBJICHUS U MPOLIECCHI, UCTIOJIb3YsI
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXAaHUKH,
3aKOH COXpAHEHUS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3aMMKCHIBATh €r0 MATEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, IIPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3HUESCKHUE MOJICTH JIJIs1 OOBICHEHUS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATH (PU3NUYECKHE SBJICHHUSI, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4YHCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAThH aJ€KBaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CJIEICTBEHHBIE CBS3U U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpOM Ha W3YyYEHHBIC CBOMCTBA
busznyecKux SIBICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

pemaTth pacu€THbie 3a1aun (B 2—3 HeHCTBUS) MO U3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
U GopMyI1, CBSI3bIBAIOIIMX (PU3UUECKUE BEJIMUYHMHBI, 3alUCHIBATh KPATKOE YCIIOBUE U
pa3BEPHYTOE PEIICHHUE 33/1a49H, BBISBIISITH HEJIOCTAIONTNE WIIA N30BITOYHBIC JaHHBIC,
O00OCHOBBIBaTh BBIOOP METO/A pEIICHUS 3a/adyH, WCIOIb30BaTh CIPABOYHBIC
JTAaHHBIE, TIPOBOJUTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYeHHUS (PU3WYECKON BEIMYUHBI U OMPENEIsATh
pa3sMepHOCTh (U3UUECKONW BEIIMUNHBI, TOTYICHHON MPU PEIICHUH 33/1a4H;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh TP TOMOITH (PU3HIECKIX
METOJIOB, W TMpeJyiaraTb OPHWEHTUPOBOYHBIM CIOCOO pEIIeHHs, B OMHCAaHUH
UCCJICIOBAaHMUSI  paclo3HaBaTh  IPOBEpsieMOE  MPEANOJIoKeHHe  (THUIOoTEe3y),
UHTEPHPETUPOBATH MOJIYUCHHBINA PE3YIIbTAT;

MIPOBOJIUTH OTIBITHI 0 HAOIOACHUIO (PM3MYECKUX SIBICHUN W (PU3MICCKUX
cBOMCTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHUE CKOPOCTH MPU B3aUMOJICUCTBUM TEJl, Miepeada IaBJICHUS KUIKOCTHIO U
ra3oMm, TMpOSIBJICHUE JEHCTBUA aTMOC(HEpPHOro MJaBICHUS, JEHUCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

MPOBOJUTh TPSAMbIE U KOCBEHHBIE HW3MEPEHHS (UINYECKUX BEIUYUH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO TeENa, CUja TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPYKEHHOE B )KUIKOCTH TEJIO,
KO(PPUIIMEHT TOJIE3HOTO JEUCTBUS MPOCTHIX MEXAaHU3MOB) C HCIIOJIH30BAHUEM
aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(buKCUpOBaThH MOKA3aHUs MPUOOPOB, HAXOIUTH 3HAUCHUE U3MEPSIEMON BEJIMUUHBI C
MIOMOIIBIO YCPEAHECHHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTD
U3MEpPECHU;

MPOBOJIUTH HECIIOKHBIC IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS 3aBUCUMOCTEH
(bu3MYeCKUX BEIWYWH (3aBHCHMOCTHA TMYyTH PABHOMEPHO JBIDKYIIETOCS Tela OT
BPEMEHU JIBMKEHUS Tela, CUJIbI TPEHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO
JIaBJICHUS, Ka4eCTBa 00paOOTKH MOBEPXHOCTEH TEJ U HE3aBUCUMOCTH CHUJIBI TPEHUS



OT IUIOIIAAX CONPUKOCHOBEHHMSI TE€J, CHJIbI YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUH IIaBaHUsI TEJ, YCIIOBUM paBHOBECHUS pblyara U OJIOKOB):
COBMECTHO € yuuTesneM (OpMyJIMpOBaTh 3aJady M THIOTE3y HCCIIEI0BaHus,
CaMOCTOATEJbHO  IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHHUEM HHCTPYKLHH, MPEACTABIAThH
IOJIyYEHHBIE 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUJAE TaOIULl U TpaUKOB,
OLIEHUBATh NOTPEIIHOCTH, J€JaTh BBIBOBI IO PE3YJIbTaTaM MCCIIEAOBAHNUS;

coOMoaTh IMpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh IPUHIUIBI IEUCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOIMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJOTHYECKHUX MPOLECCOB C OMOPOM Ha UX ONMHUCAHMS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETP), MCIONb3YysS 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOoOXoauMble (QU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTWYECKUX IPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPAX) MPAKTUUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU ISl 00ecreyeHus
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

OCYUIECTBIATh OTOOP UCTOUYHUKOB MH(pOpMAIMU (PU3UUECKOTO CONECPKAHUS B
HNHTepHeTe, CaMOCTOSITENIbHO (OPMYyJNHpYysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MyTEM CpPaBHEHHUS Pa3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHpOpMaIlMIO, KOTOpas  SIBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBbITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpATKHWE IMHUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIMU (HU3HUUECKOTO COJAEPKaHMS, B TOM YHUCIE



myOJUYHO JeNaTh KpaTKUE COOONICHHS O Pe3yJIbTaTax MPOEKTOB WIN YYCOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
amnmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJIEIUThH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JEATENbHOCTh T[PYNIBI, BBICTPANBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
YUUTHIBAsE MHEHUE OKPYKAOLIUX.

K xon1y oOyuenus ¢ 8 knacce npeIMETHbIE Pe3yNbTaThl HA YTITyOJIEHHOM yPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHMsI BELIECTBA, KPUCTAUIMYECKUE U
amop(HbIE TeNa, HACBIILIEHHBII W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, HPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3UKHU TNpU
pelIeHnN y4eOHbIX U IPAKTUUECKHX 3a/1a4;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWUISPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIABJICHUE, KpHUCTaUIM3alMsl, KHUIIEHHE, CIOCOObI
Teruionepesaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TYyUEHHUE), TEIUIOBbIE MOTEPH,
NIEKTpU3alUsl TeJl, B3aHUMOJCHCTBHE 3aps/l0OB, IAEHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MATHUTOB, IEHCTBUE MATHUTHOIO MOJISl HA
IPOBOJIHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh POSIBIICHNUE U3yUYEHHBIX (PU3NUYECKUX SBJICHUHN B OKpYXKaloLIeM
Mupe (B TOM uyucie (U3UYECKUE SBJICHUS B MPUPOJE: IOBEPXHOCTHBIE U
KaMWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B MpUpoze, u3nydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1mose 3emid, Apei( MoJI0COB, pOidb MATHUTHOIO MOJISA JUISl )KU3HU Ha
3emiie, TOJIIPHOE CHUSHME), TPHU STOM IMEPEBOAUTH MPAKTHUUYECKYIO 3a/Jady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBJICHUIA;

OINKCHIBaTh HM3Y4YCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOIB3YS
buznyeckue BeIMYUHbI (TEMIEpATypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TETIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTh BEIECTBA, YAENbHAas TEIUIOTa IJIaBJICHUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHUs, yJeidbHAas TEIUIOTa CropaHusl TOILIUBA,
KOO (PUIIMEHT TMOJNEe3HOT0 JEWCTBHUS TEIMJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsi, CHJla TOKa, JJIEKTPUYECKOE



HalpspKeHUE, CONpoTHBIEHUE MpoBoAHUKa, D/IC B 1iemu MOCTOSHHOrO TOKa,
ANEKTPUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMMCAHUH TIPABIIIHBHO TPAKTOBATH (PH3HUECKHUI CMBICIT
HCIIOJIB3YEeMBIX BEJIWYMH, MX O0O3HAUCHUS W CAUHUIIBI (PU3HMYECKUX BEIUYHH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEITMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEITMUNH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKHE IBICHUS U MPOIECCHI, HCTIOIB3YS
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUsI JIEKTPUIECKOTO 3apsi/ia, 3aKOH
KysioHa, pUHIUIT CyNEepIIO3UIIUM SJIEKTPUUYECKUX MOJIeH, 3akoH Oma 1JIsl yyacTKa
uenu, npaBuna Kupxroda, 3akon Oma nms monHo nenu, 3akoH [[xoynsa-Jlenna,
3aKOH COXpaHEHHUs PHEPruH, MPU ATOM pa3IudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHa M €ro MaTeMaTU4eCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPealIbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IMPU STOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUMN, MPUMEHATH (PU3NMUECKHE MOJICTU JIJIsi OOBSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUYEOHBIX 3a/1aY;

OOBSCHATh (PU3HUECKHE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIEHHOIO OIICHUBAaHUS
XapaKTePHbIX 3HAYCHUN (PUBMYECKUX BEIMYMH, TP 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIE CBS3M M BBICTPAMBATh
JIOTUYECKYIO I[IEMOYKY PpacCYXKJIEHHM C OINOpOM Ha MW3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (OpMyJ, CBS3BIBAIOIMIUX (DH3NYECKUE BEIMYMHBI,
3allMChIBATh KPATKOE YCIOBUE U Ppa3BEPHYTOE PEIICHUE 3aJa4M, BbISIBIATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIC JaHHbBIC, MPUMEHSITh METOJbl aHaIu3a
pa3MepHOCTEH, UCTOB30BaTh I'papUUECKUEe METOMbl PEIICHUS 3aJ]ay, MPOBOIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (DU3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bU3nYECKON BEIMYHUHBI, TOTYUYSHHOU MPU PEIICHUHN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTh IIPU MOMOIITU (PHU3UIECKUX
METOJOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelIeHHs, B OINHCAHUHU
UCCIICIOBAHUSI  pAaclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIONKEHHUE  (THUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUECHHBIN pe3yJIbTar;



IPOBOAUTDH OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN MIH (PU3UUECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3Iy4YeHUU OT I[BeTa H3JIydaroleil (morjomaromeil) MOBEpXHOCTH, CKOPOCTb
UCTIAPEHHUS BOJBI OT TEMIIEPATypbl >KUIKOCTH M IUIOMAANW €€ IOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiiOB, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIH3aI[isl MArHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JeMCTBUS MarHUTHOTO TIOJI HAa MPOBOAHUK C TOKOM, CBOMCTBA AJIEKTPOMArHMTA,
CBOWCTBA DJIEKTPOJABUTATENS MOCTOSHHOTO TOKa): (hOpMyITupoBaTh MPOBEPSEMOE
Opearnoiokenue (THUMOTe3y) O BO3MOXHBIX — pe3ylbTarax  HaOMIOJIECHHH,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OTBITa U (DOPMYITHPOBATH BHIBOIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUYECKUX BEIUYHUH
(TemmepaTypa, OTHOCHUTEJIbHAsl BIAXKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylIenabHas TeIIOEMKOCTh BEIIEeCTBA, COMPOTHBICHHWE TPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHNBATh NOTPEIIHOCTh U3MEPEHUM;

MPOBOJNUTH IKCIEPUMEHTAJIbHBIC MCCIICOBAHMS 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAKICHMS, UCCIIEI0OBAaHUE SIBICHUS TEIUI000MEHa IPU CMELIMBAaHUM XOJIOJHOM U
ropsiueii BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMSI M YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIONIer0 uepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TPOBOJIHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIEIbHOTO COSAMHEHUI MPOBOIHUKOB):
COBMECTHO € yuuTelneM (GOpMyIUpOBaTh 3aJadyy M THUIOTE3y HCCIIEI0BaHuU,
CaMOCTOSITENIbHO  IJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOUpaTh
OKCMIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYEeHHBIE 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAEC TaOMUIl U TpaduKoOB,
OLIEHWBATh MOTPEIIHOCTH, JAEJIATh BBIBOJBI IO PE3YJIbTaTaM MCCIICIOBAHMS,

coOoaTh MpaBwiia Oe3omacHOro Tpynaa mpu padbote ¢ 1abopaToOpHBIM
000pyI0OBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI Ha MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS 1OMOB, TUTPOMETD, TapoBasi TypOUHa, aMIepMeTp, BOJIBTMETP,
CUETYMK  DJIEKTPUYECKOM  DHEPrHM,  BJIEKTPOOCBETUTEIbHBbIE  NPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTENH U UX TPUMEHEHUE
B OBITY W TEXHHKE, TMPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,



AIIEKTPOJBUraTENb IOCTOSIHHOTO TOKA), WCIOJb3ysl 3HAaHUA O CBOMCTBax
busznyecKkux SBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHUYHbIM pUCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETP, J[ABUTATEIb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C IOCIEeI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYCHUS
AIIEMEHTOB JJIEKTPUYECKHX LIENEH, UCTIOJIBb30BAaTh CXEMbI U CXEMATUYHBIE PUCYHKH
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  U3MEpPUTEIBHBIX  MOPUOOPOB U
TEXHOJIOTUYECKHX MPOIIECCOB MPH PEIICHNUU Y4eOHO-TIPAKTUUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TIPUMEPAX) MPAKTHICCKOTO
UCITIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEJIHEBHOWM >KM3HU ISl 00ecreyeHus
0e30MacHOCTH TIPU OOpallleHUH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (POPMYIIHPYS TOMCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CpPaBHEHHUS JIONMOJHUTEIBHBIX HMCTOYHUKOB BBIJIEIATH WMH(OpMaIuio, KOTopas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;

UCITIOJIb30BaTh NP BBIMOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUA, CIIPABOUYHBIE MAaTE€pPUAIIbI, PECYPChl CETU
WUuTepHeT, BianeTb npuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PM3MUECKOTO COAEpPk aHUs, B
TOM  4Wci€  MyOJNMYHO  MPEACTaBIATh  Pe3yJbTaTbl  MPOEKTHOM WU
UCCIIEI0BATENbCKOM AESTEIbHOCTH, ITPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YUYEHHbIN
MOHSATUUHBIN anmapat Kypca (pu3uKu, COMpOBOKIAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M HMCCIEIOBAHUN (PU3MUYECKUX MPOLECCOB
pacnpenensaTh OOA3aHHOCTM B TpPyNIe B COOTBETCTBHM C IIOCTABJICHHBIMU
3a/layaMu, CJEIUTh 32 BBIIOJHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIaJl B ICSTEIBHOCTD TPYIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, TMPOSBIAS TOTOBHOCTH  pa3peniaTh
KOH(DIJIUKTBHI.

K konity oOyuenus ¢ 9 knacce npeIMeTHBIC PE3yJIbTaThl HA YTIIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHSTHS (CHUCTEMa OTCYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKEHHS, HEBECOMOCTh U MEPETPY3KH, LEHTP TKECTH, MEXAHUUYECKUE BOJIHBI,
3BYK, WH(QPa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE



U3JIy4YEHHE, [IKaJIa 3JEKTPOMAarHUTHBIX BOJIH, HCTOYHUKH CBETA, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCIYCKaHUsl M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOIMYECKUI
A3bIK (PU3UKU IPU PELLICHUH YUEOHBIX U IMPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHHWE, PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBUYKEHUE,
CBOOOIHOE MaJeHUE TeJl, IBWKEHUE [0 OKPYKHOCTH, B3aUMOJIEHCTBUE Tell,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
KoieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Kose0aHus), PE30HAHC, BOJIHOBOE IBM)KEHME (PacIpOCTPAHEHHUE M OTPAKEHUE
3ByKa, HHTephepeHIrs U TUpakius BOIH), MPSIMOIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE€ BHYTPEHHEE OTpPAKCHHE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIy4EeHHs) TI0 ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
mupe (B TOM uucie (PU3MYECKHE SBJIEHUS B MpPHUPOJE: MPWIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBMJKEHHME O KHMBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KHUBOTHBIMH, 3E€MJICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTUYECKOE
NEeHCTBUE BUIAUMOIO, YIbTPaUOJIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHMH,
€CTECTBEHHbII paguMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAIOB JECWCTBHE PAJMOAKTUBHBIX M3IYyYEHUN Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BeNWYMHBI (CPEAHSsI W MIHOBEHHAass CKOpOCTb Tejla IpHu
HEpPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepeMENIeHUEe MPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBMDKEHUM,  yIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIHbHOE
YCKOpEHUE, CHJIa TPEHMSI, CUJIa YIIPYTOCTH, CHJla TSKECTH, YCKOPEHUE CBOOOAHOTO
NaJIeHUs, BEC TeJla, LEHTP TSHKECTU TBEPJOrO Tela, UMITYJIbC TEJA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYeCKasi paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIMATbHAS SHEPTHUS CKATOU MPYKUHBI,
KMHETHYECKasi HHEeprus, IOJIHAs MEXaHW4YecKas JHeprusi, NepuoJ U 4YacToTa
KoJie0aHuM, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb NPEIOMIICHUS
Cpelibl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PUINUECKHUI CMBICI UCTIOIb3YEMbBIX
BEJIMYMH, X 0003HAYEHUS U €UHULBI PU3NYECKUX BEJIMYUH, HAXOAUTH (POPMYJIbI,



CBSI3BIBAIONIUE TAHHYIO0 (DU3UYECKYIO BETUYHHY C IPYTUMH BETUIMHAMU, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BEITNINH;

XapaKTEePU30BaTh CBOUCTBA TeJI, PU3NUCCKUE SIBJICHUS U MTPOTIECCHI, UCTIONB3YS
3aKOH COXpaHCHHMsI OJHEPTUU, 3aKOH BCEMHPHOTO TATOTCHUS, MPHHIIMII
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHUS] MMITYJIbCa, TEOPEMY O KHHETHYECKOW »HEepruu, 3aKkoH ['yka, 3aKoH
bepHyu, 3aKOHBI OTPaKEHUS W MPETOMIICHHS CBeTa, (OPMYTy TOHKOHW JIUH3HI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJElNh aTOMHOTO sJipa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIUSIX, MPU ITOM
pa3nuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €70 MAaTEeMaTHIECKOE BRIPAKEHUE;

CTpOUTH (DU3UYECKHE MOJACIH PEaThbHBIX OOBEKTOB, MPOIIECCOB W SIBJICHUH,
BEIICNIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3WYECKUE MOJENTU Il OOBSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBICHHSI, POIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIC B
KOHTEKCTE CHUTyallii TPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMHNE YHCICHHOTO OICHUBAHUS
XapaKTEPHbIX 3HAYCHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMPAThH aJCKBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO LEMOYKY pACCYKACHUW K3 2—3 IIaroB ¢ OMOpPOM HA W3YYCHHBIE
CBOMCTBA (PU3UYECKUX SIBICHHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH;

YBEPEHHO pelaTh pacu€THHIC 3a/lauu M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAs aIEKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB U (popmy!,
CBS3BIBAIONINX (DM3MYECKUE BEIIMYMHBI, 3alMChIBATh KPaTKOE yCIOBUE W
pa3BEPHYTOE PEIICHHUE 3a/1a49H, BRISBIISITH HSJIOCTAIOIINE WM N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BBIOOpP METOAA PEIICHUS 3aJadd, WCIOJIb30BaTh CIPABOYHBIC
JTAaHHBIC, TPUMEHSTH METO/IbI aHANIM3a Pa3MEPHOCTEH, UCTIOJIb30BaTh rpadudecKre
METO/Ibl PEIICHHUS 3a/1a4, MPOBOJIUTH MAaTEMAaTUUECKHE MPE0OPa30BAHMS U PACUETHI,
OIICHWBATh PCATMUCTHYHOCTH TOJYYCHHOTO 3HAYCHUS (PU3NYECKON BEITUYMHBI H
OTIPENIEIATh PA3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a]a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh P TOMOIIU (PU3UUECKUX
METOJIOB, W TMpeJyiaraTb OPUEHTHUPOBOYHBIM CMOCOO pEIICHUs, B OMHCAHUU
UCCIICIOBAaHMsI  PACIO3HABATh  MPOBEpsIeMOE  MPEANoJoXKeHHe  (TUIOTeE3y),
OIICHMBATh IMPABHJILHOCTH MOPSIKA TIPOBEICHUS UCCIICIOBAHNSI, MHTEPIIPETHPOBATH
MOJIYYCHHBIN PE3yNbTaT;

MPOBOJIUTH OTBITHI O HAOIIOACHUIO (DU3UYECKUX SIBICHUN WM (U3UIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HprOTOHA, 3aKOHAa COXpaHEHHs YHEPTHUH,
3aKOHA COXPaHCHHUS HWMITYJIbCa, JEUCTBUE 3aKOHA bepHY/UIM M BO3HUKHOBEHHUE



NOABEMHONM CHJIBI KpbUIA, 3aBUCUMOCTBH I€puoAa KoOJI€OaHUU NPy KUHHOTO
MasTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTY 1Bl
MaJbIX KOJIeOaHMi, MPSMOJIMHEITHOE pacpOoCTpaHEHHE CBETA, pa3lioKeHUue Oesoro
CBETa B CIEKTP, U3YUECHUE CBOMCTB M300paK€HUsI B TUIOCKOM 3€pKalie U CBOMCTB
U300paKEeHUsT TpeAMeTa B coOuparoniel JauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JUHENYaThIX CIIEKTPOB U3ITyYEHHUS]): dbopMynupoBath IPOBEPSIEMOE
NpeanosjokeHne (rumore3y) O  BO3MOXHBIX — PE3yJIbTaTax  HaOIIOJEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOUHOrO Habopa o0opyaoBaHUS,
OIMKCHIBATH XOJI ONBITA U (DOPMYITUPOBATH BHIBOJIBI;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesiss
CpellHEE 3HAYEHUE U3MEPSIEMOU BETMUMHBI U ONIPEIENSAS HOTPEIIHOCTD PE3YIbTaTOB
NPSIMBIX U3MEpPEHUI, 000CHOBBIBATH BHIOOP CI10c00a U3MepeHUs (M3MEPUTETHLHOTO
npubopa);

IPOBOJANUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
naJeHus, )KECTKOCTh IPYXKUHBI, KOA(DDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa MW MOIIHOCTb, YacToTa M NEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
OPYKUHHOTO MAasATHUKOB, (DOKyCHOE pacCcTOsHUE coOuparomed JuH3bl U e
ONTUYECKass CHJIa, PaJUOAKTUBHBIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
1U(pPOBBIX TPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HU3MEPEHMS], IUIAHUPOBATh
U3MEpPEHHUs, CaMOCTOSITENIbHO COOMpPAaTh  AKCHEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U aHAIM3UPOBATh IOJYYEHHBIE PE3YJIbTaThl,
OLICHMBAs MOTPEIIHOCTD PE3YJIBTATOB KOCBEHHBIX U3MEPEHHI;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (pU3MUECKUX
BEJMYMH (3aBUCUMOCTh MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIXKEHHH 0€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHJIbI
HOPMaJbHOIO JABJICHUS, MEpuojJia KoJieOaHMM MaTeMaTHYeCKOro MasiTHUKa OT
JUIMHBI HWUTH, OIpEJEeJICHHE YCKOPEHUsT CBOOOJHOIrO TNaJeHHUs, HCCIEJOBaHHE
WM3MEHEHUS] BEJIMYMHBI M HANpaBJIE€HUS WHIAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTja
OTpaXXEHUs CBETA OT yIJia NaJeHus, yIila IPeJIOMJICHHS OT YIJia NaJeHUsl CBETOBOTO
Jy4a, UCCIIEIOBAHNE TPEKOB: U3MEPEHUE SHEPTUU YACTHUIBI 10 TOPMO3ZHOMY MYyTH
(mo ¢ororpadusim)): COBMECTHO ¢ yuuTeneM (HOpMyIupoBaTh 3aady M TUIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIEHO
coOupaTh  JIKCINEPUMEHTAIbHYIO  YCTAHOBKY, MPEACTaBIATH  IOJTYYEHHBIE
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUJE TaOIuIl U rpaduKOB, OICHUBATH
NOTPEUIHOCTH, AEJIaTh BBIBOJBI I10 PE3YyJIbTaTaM HUCCIEAOBAHMS;

coONI0aTh MpaBmiia Oe30macHOro Tpynaa mnpu padboTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM;



XapaKTepu30BaTh MPUHLIUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKIX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIOUAOMETP, TaTYMKU MOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckon, (oroanmapar, MHKPOCKOI, TEJIECKOI, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), MUCHOJIb3ysd 3HAHUS O CBOMCTBax
dbusznyeckux  SABIEHUH W HEoOXonuMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB MpHU
pelieHnn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI JUIsl MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U cOOMparolei JIUH3E;

IPUBOJIUTH MPUMEPHI (HAXOIUTh HH(DOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOJUTh MYTH ONpPEACIICHUS
JIOCTOBEPHOCTH TOJIyYEHHON HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NPH BBINOJHEHUU YYEOHBIX 3aJlaHUil HAy4YHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WuTepHer, BnaneTh NpuéMaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUSs, IMyOJIHYHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIM IOHSATUWHBIM ammapar u3y4yaemMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHE IMIpEe3eHTale ¢ y4éToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 du3nka — HayKa 0 PUPOJIE 2
1.2 DOU3NYECKUE BEITUYNHBI 4
1.3 EctecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Wroro mo paszneny 8
Pa3znen 2. [lepBoHayaibHble CBEeeHUSA 0 CTPOEHUHU BellleCTBA
2.1 CrpoeHue BemiecTBa 2 1
JIBU>KeHMEe U B3aUMOJEHCTBHE YaCcTHUI
2.2 4 2
BelecTBa
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no paszneny 7
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Te
3.1 MexaHuyeckoe IBUKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro mo pazneny 34

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B




41 Masnenue. llepenaya naBieHuss TBEPABIMU 5 5
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE )KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE 1
44 )leﬁCTBlfe J)KUJIKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro mo pazaeny 28
Pa3nea 5. PaGora n MoHOCTBH. JHEpPrus
51 PabGora 1 MomHOCTH 6 1
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus
Wroro mo paszneny 19
Pasnen 6. IloBTopuTe1bHO-00001AK0IIUIT MOAYIb
6.1 ‘ [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 6
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
11 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo pazneny 39
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
91 DNeKTpUYeCKHe 3apsiapl. 3apsHKCHHBIC Tela 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 31 10
2.3 MarHuTHbIE SIBICHUS 11 4
24 DNeKTpOMarHuTHAs MHIYKIHS 7 1
Hroro no paszneny 58
Pa3nea 3. IloBTopuTebHO-00001aI0IIM I MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Uroro no pazaeny )
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHn4YecKoe IBI)KEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Wroro mo paszneny 63
Paznen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 Mexannueckue KoineOaHus 8 35
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Wroro mo pazneny 18

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

DIIeKTPOMArHUTHOE MOJIE U

3.1 6
AIIEKTPOMArHUTHBIE BOJIHBI
Hroro no paszneny 6
Pazgen 4. CBeroBbIe sIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI
4.3 Paznoxxenue 6enoro cBeTa B CEKTP



Hroro no pazneny

Paznen 5. KBanroBble siBJIeHUSA

16

5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO sipa
5.3 SnepHble peakuu
Hroro no pazaeny 16
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 Mexanunueckue siBIeHUS (IOBTOPUTEIBHO- 6 3
' 00001IaOIIUI MOTYJIb)
6.2 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001IaI0ITNIT MOTYITh)
6.3 DNEKTPOMArHUTHBIC SIBJICHUS 3 1
' (TTOBTOPHUTEIHHO-0000IAIOIINI MOTYIIb)
6.4 CBetoBbIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne T Hara uudposbie
eMa ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 dusuka — HayKa o Ipupoze. AsneHus 1
IIPUPOJIbI
2 Ou3nyecKue sIBICHUS 1
®u3nyecKue BeINYrHbl. Pa3MepHOCTb.
3 ®usznyeckue npudopsl. [lorpemnocru 1
IIPU NIPSMBIX U3MEPEHUSX
VYpok-uccnenoranue "M3mepenue
4 JIMHEWHBIX pa3MepPOB T U POMEKYTKOB 1 1
BpeMeHH"
5 JlaGopatopHnas pabora "N3mepenue 1 1
00BbEMa )KUIKOCTH M TBEPIOTO Tena"
5 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB Majbix Tel. Merop psioB”
Metoael HayuHOro no3Hanusa. Onucanue
7 (u3NYECKUX SIBICHUN C TTOMOILBIO 1
MoJielIed
VYpok-uccnenosanue "lIposepka
8 TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa, 1 1

MYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, 4YeM OOJIbIIIEe BHICOTA ITycKa"




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE TUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas padota "OrneHka
JaMeTpa aToMa METOAO0M PsiioB (C
UCTOJb30BaHueEM (poTorpadmuii)”

11

12

13

Ypok-uccnenosanue "HabmroneHue
TEIUIOBOTO paciiupeHus razoB. OMbITHI
10 OOHAPYKEHUIO ICUCTBUS CUIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

JIBMDKEHUE YaCTHUII BEIICCTBA.
Huddysus. bpoyHoBckoe ABMKEHUE
Ypok-uccnenosanue "HabnroaeHue u
00BsicCHEHNE OPOYHOBCKOTO TBUKECHHS U
npysun’

14

BzanmoeiicTBre YacTHIT BEIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunueckoe asrxenue. [1yTs,
TPaeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpABHOMEPHOE
neukeHne. CKopocTh

18

HaxoxeHne ckopocTH, IIyTH U BPEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEHOM
JBHKEHUH




Jlaboparopuas pabota "Onpenencaue

19 CKOPOCTH PaBHOMEPHOTO JIBHKEHUs"

20 I'paduku npssMOTMHEHHOTO
PaBHOMEPHOTO JIBHKEHUS

21 Pemrenue 3agaud mo treme "Pacuer
cpeaHei ckopoctu"
Jlaboparopuas pabota "Onpenencaue

22 CpeIHell CKOPOCTU CKOJIbKEHUs OpycKa
WJIM IIapUKa M0 HaKJIOHHOM miockocTh"
OTHOCUTENBHOCTD JIBHKEeHUSI. ClIOXKEHNE

23 CKOPOCTEH MpH MapaieIbHOM
JBUKCHUH
[Tonydenue u ananus rpadukoB

24 3aBUCHMOCTH ITYTH ¥ CKOPOCTH
JBUKCHHSI OT BPEMEHU
Pemenne rpaduueckux 3amaad no Teme

25 "Mexanuka. PaBHOMepHOE
MpsIMOJIUHEIHOE ABMKEeHHE"

26 SIBnenue nHepuUU. 3aKOH UHEPLUU
B3aumopeiicTBue Ten Kak MpUIrHa

97 W3MEHEHUs CKOpOocTH. Macca Tena Kak
Mepa HHEPTHOCTH TeJla TpU
MOCTYIATEeILHOM JIBHYKEHUU

28 VYpok-uccnenosanue "CpaBHEeHUE Mace
10 B3aNMOJAEHCTBHIO Ten"

29 IImoTHOCTE BemecTBa

30 JlabopaTtopHas pabota "OnpeneneHue

MJIOTHOCTH TBEPOTO Tea"




31

Pemtenue 3amau mo teme ""Macca tena.
IImotHOCTE BemiecTBa"

32

33

34

35

Cwmecu u ciiaBbl. [loBepxHocTHas u
JIMHEHHAs IOTHOCTh

[ToaroroBka K KOHTPOJILHOM paboTE MO
Teme "dusrka — HayKa 0 IpUpoJe.
[lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-
MOJICKYJIIPHOM CTPOCHUHU BEIIECTBA.
Mexanuka"

Kontponbnas padota no teme "dusnka
— Hayka o npupoze. [lepBonavanbHbie
CBEZICHUsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMHU BelecTBa. MexaHuka"

Cuna. SIBnenue tarorenus. Cuia
TSHKECTH

36

Nzobpaxenue cui. Pemenue 3amxad o
teme "OnpeneneHnue CUibl TsokecTu"

37
38

Cuna ynpyroctu. 3akoH ['yka

Bec Tena. U3mepenue cuit. [lunamometp

39

40

41

VYpok-uccnenosanue "Habmonenue
W3MEHEHUS CKOPOCTH TPU
B3auMoaercTeuu tei"

Perrennie 3agau mo reme "Cuia
ynpyroctu. Bec rena"

JlabopaTtopHas padota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbxeHus (redopMaliu) Ipy>KUHbI OT
MIPUJIOKEHHOM CHUJIBI"




42

Cuna tpenus

43

44

Cnoxenue cui. PaBHonelcTByo1IAs
cHIIa

Pemrenue 3agaud mo treMe "CrokeHUeE CUIL.
PaBHopelicTByromas cuia"

45

Pemrenue 3agad mo reme
"B3anmopencreue tei. CUiinl B
MmexaHuke"

46

Pemenue 3amau no reme "Cuia tTpenus".
Ypoxk-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTU CHIIbI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"

47

Jlaboparopnas pabota "OnBbITHI,
JIEMOHCTPHUPYIOIIIE 3aBUCUMOCTD CHIIBI
TPEHUS CKOJIBKECHUS OT CHUJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIIIXCS
noBepxHocTen"

48

49

Pemrenne 3amad mo reme
"B3zanmopercreue tei. CHiisl B
MexaHuke"

KonTponbHas pabota mo Teme
"B3zanmonenicTBue Tema"

50

JlaBneHue TBEPABIX Tell

51

52

Ypok-skcnepumenT "Crnocoosl
ONpeeNIeHUs JaBJIICHUS TBEpI0TO Tesa'"

Vpoxk-uccienoanue "3aBUCUMOCTD
p
JAaBJIEHUS ra3a OT TeMneparypsb”




JlaBneHue XKUAKOCTEH U ra3oB. 3aKOH

53 [Tackans

o4 [IHeBMaTH4eCKHE yCTPONCTBA

55 3aBUCUMOCTD JaBJICHUS KHUIKOCTU OT
[JTYOWHBI

56 I'unpocraTuueckuil mapamoke

57 VYpoxk-nipoekt "M3yyenue
COOOIIAOIIUXCS COCYOB"

58 VYpoxk-koupepenuus "I mapaBiamueckue
MEXaHU3MbI"

59 Hcnonb30BaHre BBICOKUX /1aBJICHUN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3agau mo teme "JlaBnenue
JKuakoctu"

61 ATmocdepa 3eMi 1 IPUYKHBL e€
CYLIECTBOBaHMS

62 Ypok-uccnenosanue "l[IposiBinenne
neicTBus aTMocepHoro aAaBieHus"

63 W3mepenue atMochepHOro JaBiaeHus.
OmnsiT Toppuueniau
3aBUCUMOCTb aTMOC(HEPHOTO JTaBICHUS

64 OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOopsl
U1 U3MEPEHUs aTMOC(EPHOTO JIaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JTaBJICHHUE Ha Pa3JIMYHBIX BHICOTAX

66 BrrtankuBatomas cuna. 3akoH Apxumena

67 Pemenne 3ama4d mo teme "3akoH

Apxumena"




68

Ypoxk-uccienoBanue
"DKcIepuMEHTaIbHOE OOHAPYKEHNE
NEHCTBUS KUKOCTH U ra3a Ha
MOrPY>KEHHOE B HUX TEJI0"

69

Jlaboparopuas pabota "Onpenencaue
BBITAJIKUBAIOLLEH CHIIBI, JEHCTBYIOLIEH
Ha TeJIO, MOTPYKEHHOE B )KUIKOCTh"

70

71

72

IImaBanme Ten

Jlabopartophast pabora "HcciaenoBanue
3aBHCHMOCTH Beca Tesa B BOJIE OT
o0BbeMa MOrpy>KEHHOM B KUAKOCTh YaCTH

Tena"

BOSHYXOHJ’I&B&HI/IC. IInaBanue CyaoB

73

74

75

Pemenue 3ana4 no teme "3akoH
Apxumena. YcioBus rniaaBaHus ten'"

Pemenne 3agau mo teme "JlelicTBue
KUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX
Teno"

VYpok-tipoekt "KoHCcTpynpoBaHue
apeoMeTpa WIH JIOAKU U ONpeeTIeHIe
Ipy30n0abEMHOCTH"

76

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
Teme "JlaBieHue TBEPABIX TEIl,
JKUJIKOCTE U ra3oB"

77

78

KonTponbhas pabota no teme
"JlaBieHue TBEPIbIX TEN, JKUIKOCTEU U
razos"

Mexanunueckasi pabota




79

MontHocTh

Pemenue 3amau Ha onpeneneHue padboThl

80
Y MOIITHOCTHU

81 PaboTa crIIbl TSKECTH M CHIIBI TPSHUSI
VYpok-uccnenoBanue "PacyéT MOIHOCTH,

82 pa3BUBaeMOM IpU MOABEME 110
nectHuue"

83 [IpocThie MeXaHU3MBI

84 MowmenT cuisl. [IpaBuino MOMEHTOB
Jlaboparopnas pabota "HN3yuenue

85 MIpaBWJIa pbryara Jjisi IOJBUKHOTO U
HETIOJIBUYKHOTO OJIOKOB"

86 "3o0510TOC MPAaBUIIO" MEXAHUKHU
Pemenue 3anay no teme "3omnotoe

87 npaBuiIo MexaHuku'" / Becepoccuiickas
MpoBepoyHas pabora
Pemenue 3ana4 no Teme "Pabota cuiibl

88 TSDKECTH M CHJIBI TpeHUS" /
Bcepoccuiickas npoBepouHas pabota
VYpoxk-nipoekt "lIpoexTupoBanue

89 MOJIMCIACTOB C 33JJaHHBIMU
napamerpamu”
VYpoxk-koupepenuus "[IpocTsie

90 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranuzmax"

o1 Koaddunment nonesnoro neicTeus

MMPOCTBIX MCXAaHU3MOB




92

Jlaboparopuas pabota "Onpenencaue
KIIJI mnogBM>KHOTO M HETIOABUYKHOTO
0110K0B"

93

94

95

96

Mexanunyeckas sHeprus. Kunernueckas
U NIOTCHIMAJIbHAs SHEPTUs

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHH

YPOK-3KCIIEPUMEHT
"DKCIIEpUMEHTAIBbHOE ONPEACIICHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 110 HAKIOHHOM
mockoctu"

[ToaroroBka K KOHTPOJIBHOM paboTe MO
teme "Pabota u MOITHOCTh. DHEprus"

97

KonTponbhas padota no teme "Pabora u
MOIIHOCTb. DHeprus"

98

99

Pabora ¢ Tekctamu o TeMe
"MexaHn4yeckoe IBIxKeHue"

PaGora c Tekctamu o reme "CtpoeHue
BenlecTna"

100

Pabota ¢ Texcramu o teme "CHiibsl B
npupoae”

101

102

PaGora ¢ Texctamu o Teme "JlaBaeHue
TBEPABIX TE, )KUIKOCTEHU U ra3oB"

Pab6ora ¢ Tekcramu no Teme "DHeprusi.
[Ipoctbie MexaHU3MBI"




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

23



8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewma ypoxa Bcero Konrporenpie  IMpakriieckue fll?»y‘leﬂl/lﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThbI padoThbI pecypeni
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannuieckue u
4 amopdueie tena. ['paden. [lomyuenue 1
UCKYCCTBEHHBIX aJIMa3oB"
5 CMauuBaHue ¥ KamWIISIPHOCTD. 1
IToBepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxaTue
Tennosoe nemwxkenue. Temmeparypa
TemnepaTypHbI€ Kbl
9 BHyTpeHHsst 3Heprus u crnocoosl eé 1
WU3MEHEHHUS
10 Bune! Ternonepenaun 1
VYpoxk-koudepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUATIOB 1
B LIEJISIX DHEeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1
TEII0EMKOCTh




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"”

14

YpaBHEHHE TEIJIOBOTO OaaHca.
Temoo0MeH ¥ TEIJIOBOE paBHOBECHE.
3akoH Herorona—Puxmana

15

16

17

JlabopaTtopnast pabora "HccnenoBanue
SIBJICHHS TETNIOOOMEHA TPH CMEIINBAHUT
XOJIOJIHOM U ropsiuel Boab!"

Pemenue 3anay no teme "Temnoo6meH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
IpH TEII000MEeHe C HarpeThbIM
METAJUIMYECKUM [TUIHHAPOM"

18

[ImaBnenue n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€NIbHAsA
TEIUIOTa TUIABJICHUS

19

20

21

Pemenue 3amau nmo treme "IlnaBienne u
OTBEpJIEBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHuUs Jbaa"

Ypok-uccnenosanue "CpaBHeHue
IIPOLIECCOB IJIaBIEHUS KPUCTAININYECKUX
TEJ U pa3MArYeHus IPU HarpeBaHUU
amopdHbIX Ten"




[TapooOpa3oBanue u KOHIEHCALIHSL.

22 Ucnapenue
Kunenue. Y nenbHas Temiora

93 napooOpa3zoBaHus. 3aBUCUMOCTb
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEepHOTO
JIaBJICHUS

24 Penrenue 3amau mo reme
"[TapooOpazoBanue u kuneHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACHIEHHBIA ap.
BrnaxnHocTs Bo3ayxa
BitaxxHOCTB BO311yXa U €€ U3MEPEHHUE.

27 JlaboparopHuas padota "OnpenencHue 0.5
OTHOCHUTEIILHON BIAKHOCTU BO3ayXa"

28 Pemenne 3agau o Teme "BnaxHocTs"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJICHCAIIUH

30 OHeprus ToIMBa. Y ieibHasi TerjaoTa
CTOpaHHUS

31 [TpuHUIMTIBI PaOOTHI TETIOBBIX ABUraTeNneH

32 [TapoBas TypOuna. JIBUrarenib
BHYTPEHHETO CTOPaHUS

33 KII/] TerioBoro aBuratess

34 Pemenne 3agau mo teme "KIIJ] TemoBoro

nsurareis"”




Ypok-koHpepenus "TermioBsie qBUTATETN

35 Y 3aluTa OKpysKaroieu cpeab”

36 TemnoBble MOTEPH B TEIIOCETIX
3aKOH COXpaHEeHHMsI U IPEBPAICHUS

37 SHEPrUuU B MEXaHUYECKUX U TETIOBBIX
mporeccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO

38 teme "TernoBele aBienus. Mi3mMenenue
arperaTHbIX COCTOsSIHMI BemecTna'
KonTtponsHast padora o Teme "TemmoBbie

39 siBNIeHHs. MI3MeHeHne arperaTHbix
COCTOSIHH BeniecTa'

40 Onektpuzanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco0O0B pa3IUYHBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

42 B3aumoneiicTBre 3apsKeHHBIX TeIl. 3aKOH
Kynona
DnekTpuueckoe nose. HanpsxéHHOCTh

43 anekTprdeckoro nois. [TpuHiun
CYMEPIIO3UITUH IJIEKTPUUECKHUX MO

m Hocurenu snekTpuyeckux 3apsioB.
DneMeHTapHbIi 3apsaa. CTpoeHue aroma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHUKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 Ypok-koHpepeHIus "DneKTpu3anus B

OBCEIHEBHOM KU3HUA"




Perenue 3aga4d mo reme "3aKkoH

48 COXpaHEHHUS IEKTPUUYECKOro 3apsaa’ 1

49 OnekTpuueckuil Tok. lctouHuku 1
AIIEKTPUIECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKHU U JUAIEKTPUKHU"

51 DIIEKTPUUYECKUI TOK B METaJIax 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTpUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEeKTpUUYECKOE HarpsikeHue. BonbTmeTp 1
JlaGopaTtopHas padora "COopka u

56 UCIIBITAHUE JICKTPUYCCKOH IIeTTH 1
MOCTOSTHHOTO TOKa"

57 3aBUCHUMOCTh CHIIBI TOKA OT HaIPsHKCHHUS. 1
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "HccrnenoBanue

58 3aBUCHUMOCTH CHJIbI TOKa, MPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMPSHKEHUS Ha
pPE3UCTOPE U CONPOTHUBIIEHUS pe3ucTopa’

59 DNEKTPUUECKOE COMPOTUBIICHHE. 1
VY nenpHO€e CONPOTUBIICHUE

60 JlabopaTtopHast pabota "Onpenenenue 1
YAEIBHOIO CONIPOTHUBIICHUS POBOAHUKA"
Pemenune 3amau o reme "DiekTpruecKoe

61 COIPOTHUBIIEHUE. Y IENBHOE 1

conpoTtuBieHue"




62

Pemenne 3agauq o reme "3akox Oma"

63

64

65

HOCJ’Ie,I[OBaTCJ'IBHOC " IapaJljICIbHOC
COCAMHCHUA ITPOBOAHHUKOB

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TpU
MOCIIE0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

Pemenue 3anay nmo Teme
"ITocnenoBarenbHOE U MapalieIbHOE
COCIMHEHUS TTIPOBOTHUKOB"

66

JlabopaTtopHast pabota "[IpoBepka npasuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

68

69

Pemienue 3agau Ha mpuMEHEHHE 3aKOHA
OmMa Ju1st pa3JIMuHOTO COSAMHEHUS
MIPOBOIHUKOB

OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE
HMCTOYHHKA TOKA. 3akoH OMa IS TOJTHOM
enu

Pemenne 3agau mmo teme "OJ1C,
BHYTpPEHHEE COMPOTUBIICHHE UCTOUHUKA
ToKa. 3akoH OMa [ MoJIHOH 1ernu”

70

JlaGopaTtopHast pabota "Onpeznenenue
OJ1C 1 BHYTpEHHETO CONPOTUBIICHUS
MCTOYHMKA TOKA"

71

72

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"




73

VYpok-uccnenosanue "M3ydyeHne BoJIbT-
aMIIEpHBIX XapaKTEePUCTUK HEIMHEHHBIX
3J1€MEHTOB"

74

75

76

Pabota snekTprueckoro Toka. MomHoCTb
ANIEKTPUYECKOTO TOKA

JlaGopaTtopHnas pabota "Onpezaenenue
PabOTHI M MOIITHOCTH JIEKTPUUECKOTO
TOKa"

3akon [Ixoyns-Jlenua. [lorpeburenu

QJICKTPHUUYCCKOI'O TOKaA. KOpOTKoe
3aMbIKaHHC

77

Ypok-koHpepenmus "OO0bsICHCHHE U
NPUHIIAT ISHCTBHS JOMAITHUX
3JIEKTPOHArPEBATEILHBIX IPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
TeMe "DIeKTpUUECKHEe 3apsIbl.
3apspKeHHBIE TeJla U MX B3aUMOJICHCTBHS.
ITocTosiHHBIN NEKTpUYECKUH TOK"

79

KontponbHas padoTa o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJla U UX B3aumoiercTBud. [locTostHHBIN
AIIEKTPUYECKUH TOK"

80

81

ITocTostHHBIE MATHUTEI. MarHUTHOE MOJIE
3eMIM U ero 3Ha4YeHue I KU3HH Ha
3emite

Ypok-uccnenosanue "M3ydenne
MarHUTHOTO TOJIS IOCTOSIHHBIX MarHUTOB
py UX 00bETUHEHUH U Pa3/IeICHUN.




Busyanuzanus 1mosist HOCTOSSHHBIX
MarsuToB"

OmneiT OpcTena. MaruuTtHoe 1nose

82 AJIEKTPUYECKOTO TOKA
OnbiT AMniepa. MarHuTHOE MOJI€ KaTYyIIKU

83 ¢ TokoM. [IpuMeHeHue >1eKTpOMarHuToB B
TEXHHUKE

84 Cwiia AMniepa u onpeeneHue e
HaIpaBIICHUS

85 Pemenue 3amau no reme "Cuiia Amrnepa u
omnpezeneHue e€ HarpasieHus"
DJeKTpoIBUTATENb TOCTOSIHHOTO TOKA.

86 Hcnonp3oBaHue 35eKTpoaBUraTeneii B
TEXHUYECKUX YCTPOWCTBAX U HA
TpaHCIIopTe

87 Bcepoccuiickas npoBepouHas paboTa

88 Bcepoccuiickas mpoBepouHas pabota
JlaGopatopHas pabota "H3yuenue

89 JIeMCTBUSL MATHUTHOTO TOJISt Ha TPOBOJTHUK
¢ TokoM"

90 VYpok-koHdpepenuus "[IpakTuueckoe
IpUMEHEHHE IeKTpoABUraTenen”

o1 JlabGopaTtopHast pabota "KoHcTpynpoBanue
Y U3y4eHue padoThI AJEKTPOABUTATENS"

92 JlaGopatopHas pabota "U3mepenue KI1/]

SJICKTPOABUT aTeIbHON YCTaHOBKI/I"




93

OmnbiTel @apazes. 3akoH
3JIEKTPOMArHuTHOM uHayKIuK. [IpaBuio
Jlenna

94

Ypoxk-uccnenosanue "Hccnegopanue
U3MEHEHHU 3HAUEeHUS M HAPaBJICHUS
MHAYKIIMOHHOTO TOKa"

95

96

Penrenue 3amaud mo teMe "3akoH
AJIIEKTPOMArHUTHOM UHAYKIMU. [IpaBuio
Jlenna"

Onekrporenepatop. CriocoObl MOTyYeHUS
AIEKTPOIHEPTHU

97

Ypok-koHpepeHus "DIeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[TpoGnemsbl 3kosoruu. TormmMBHBIE
3JIEMEHTHI U AJIEKTpoMOoOuIn"

98

KonTposabHas pabora "DnekTpoMarHuTHbIE
SBJICHUS"

99

100

PaGora ¢ Tekcramu o teme "TermnoBele
saBieHus"

PaGora ¢ Texctamu 1o Teme

"DnexTpudeckue 3apsaabl. 3apsHKEHHbBIE
TeJa U UX B3auMoJencTaue"

101

Pabora ¢ Texctamu o teme "IlocTostHHBIN
AIIEKTPUYECKUI TOK"

102

Pabora ¢ Texkcramu no Teme "MarHuTHbIE
SBJICHUS U 3JIEKTPOMAarHuTHasi UHAYKIUs"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

22.5




9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanusie  IpaxTuteckue fll?»y‘leﬂl/lil :)Iﬁ[()l;I;OBaTEJILHLIe
padoThI padoThI pecypeni
MexaHnnyeckoe IBUKEHUE.
1 MarepuanpHas Touka. CriocoOsI 1
OIMCAaHUs MEXaHUYECKOTO JIBUKEHUS
5 Cucrema orcuera. OTHOCUTENBHOCTD 1
MEXaHUYECKOTO JBUKEHUS
3 BexTopHbI€ BEMUNHBI, OIIEPALIUH C 1
BEKTOPaMHM, IPOEKIIUH BEKTOPOB
4 Panunyc-BekTop MaTepuasbHON TOUKH, 1
IepeMEIIEHUE Ha IIII0OCKOCTH
5 PaBHOMEpHOE IPAMOJIMHEWHOE 1
JBUKCHHE
6 Pemenue 3amau mo reme "PaBHOMEpHOE 1
MPSIMOJIMHENHOE JIBIKEHME"
HepaBHOoMepHOE NpsAMOIUHENHOE
7 nBuxkeHue. CpeaHsisi © MTHOBEHHAs 1
CKOpPOCTb T€JIa P HEPAaBHOMEPHOM
JBUKEHUH
JlaGopatopHnas pabota "Onpexnenenue
8 CpeaHel CKOPOCTH CKOJIbKEHHsI Opycka 1 1

WJI BU>KEHUS [IapUKa 110 HAKJIIOHHOU
miockoctu"




PaBHOYyCKOpEHHOE NPAMOIMHENHOE
JIBI)KEHUE. Y CKOpEHUE

10

11

12

CxopocTh PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOpOCTH

Pemenue 3agau no reme "CKopocTh

PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
IBIOKeHnA"

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHUS TeJia IPH PaBHOYCKOPEHHOM
NBWKECHUH 110 HAKJIOHHOW II0CKOCTH"

14

15

16

17

Pemenue 3amau no reme "l[lepemernienue
IIPH PaBHOYCKOPEHHOM TPSMOJIMHEHHOM
nBIOKeHun"

JlaGopatopHnas pabora "HccnenoBanue
3aBHCUMOCTH IYTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JBIKEHUH 0e3
HavyaJpHOU ckopocTn"

I'paduueckas uHTEpIIpeTALUS
YCKOpEHUS, CKOPOCTH, IPONAEHHOTO
IIyTH U IEPEMELICHUS IS
MPSIMOJIMHEHHOTO ABUKEHHUS

Pemenwue 3anay mo Teme "I padudeckas
HWHTEpIpETaIsl yCKOPEHUsI, CKOPOCTH,
MPOMIEHHOT O IYTH U NEPEMEILECHUS 1151
MPSMOJIMHEHHOTO ABMKEHUS"




YckopeHue cBOOOAHOTO TaICHHMS.

18 Onbrtel [Nanunes

19 Pemenue 3anau no reme "Yckopenue
cBOOOMHOTO TaIeHUs"

20 JIBu>keHue Tena, OpoIIeHHOTO MO YTIIOM
K TOPU3OHTY
Pemenue 3amgad mo treme "J[BrkeHue

21 Tena, OPOIIEHHOTO MO YIJIOM K
rOpU30HTY"
Jlaboparopuas padota "Vccienopanne

22 JBUKCHHUSI TeJla, OPOIIICHHOTO IO YTIIIOM
K TOpU30HTY"
Pemenue 3anay no Teme "J[BrkeHue mos

23 JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

24 JIBM>KEHHE IO OKPYKHOCTH

o5 JInHelHas 1 yrioBas CKOPOCTh, IEPHOLT
Y 9acToTa

26 CKopocTh U YyCKOpPEHHE TIPH IBUKEHUN
10 OKPYKHOCTH

97 Pemenwue 3anay nmo Teme "J[BrkeHue mo
OKpykHOCTH"
VYpok-koupepenius "PacroznaBanue u

28 NpUOIMKEHHOE OTMCAHKE PA3TUIHBIX
BHU0B MEXaHWYECKOTO JIBIDKCHUS"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHN4eCKOe IBIKEHNE U

CITOCO0BI ero onucauus"




KonrponsHas pabora o Teme

30 "MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

31 IIepsbiit 3ak0oH HproToHa. Bexktop cuiibl

32 Bropoii 3akon HeroToHa.
PaBHoOelicTBYIOIIAs cHJla

33 Tperuii 3akon Herotona. Cynepno3unus
CHUII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo treme "Cuna
ynpyroctu"
Jlaboparopuas padota "Vccienopanne

36 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B IIPYKUHE, OT CTENIEHU
nedopMaIuu NpyKUHbI"

37 Cuna tpenus. KoagdummeHT Tpenuns

38 JlaGopatopHnas pabota "Onpexnenenue
KO3 pUIMEHTa TPEHUS CKOJIBKEHUS"
Jlaboparopnast paborta "HccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHS CKOJIbKCHHUS
OT CHUJIbI HOPMAJIbHOTO J1ABJICHUS "

40 JIBrKeHUE Ten 10 OKPYKHOCTH TIOJT
JeCTBHEM HECKOIbKUX CHJI

41 3akoH bepHyM U noabEMHAs cuila
KpbLIa
VYpok-koHpepenuus "CoBpeMeHHbIE

42 JeTaTeNbHBIC anmnaparkl, Cy/1a Ha

NMOABOAHBIX KPBUIbAX, AHTUKPBUIO HAa




CKOPOCTHBIX aBTOMOOUIISIX. [IBUKCHHE
1oe3ja Ha MarHUTHOM mojymike"

Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O

43
TATOTCHHS

44 JIBHKEHHE TeJl BOKPYT IT'PaBUTALIMOHHOTO
ueHrpa. [lepas kocMuueckas CKOPOCTb

45 HesecomocTs 1 nneperpysku

46 PaBHOBecue MaTepuanbHOM TOUKH.
AOCOTIOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [TpaBuiao MOMEHTOB

48 Ypok-uccnenosanue "OnpeneneHue
LEHTPa TAKECTU pa3IMUHBIX Tea"
Wmnynsce Tena. I3MeHenue uMiryibca.

49 Wmnynbsce cuiibl. YIIpyroe u HEyNnpyroe
B3aUMOJICICTBUE

50 3aKOHBI U3MEHEHUS U COXPaHEHUS
UMIIYJbCa

51 PeaxkTnBHOE ABMKEHIE
Pemenue 3ana4 no teme "3akoH

52 COXpaHEeHMs UMIyNbca. PeakTuBHOE
nBIKeHHe"

53 Mexanunueckast paboTa U MOIIHOCTb

54 PaboTa cuitbl TsKECTH, CHIIBI YIPYTOCTH
Y CHJTBI TPEHUS
JlaGopatopHnas pabota "Onpeznenenue

55 paloThI CUJIBI TPEHUS IIPU PABHOMEPHOM

JBHKEHUH TeJjla 110 TOPU30HTAIBHON
noBepxHoctu"




56

CBs3b sHepruu U paboThl

57

58

JlaGopaTtopHas pabora "OnpeneneHue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME

rpys3a ¢ UCIIOJIb30BAHUCM HCIIOABHIKHOT'O

U IIOJBWKHOIO OJI0KOB"

HOTGHHI/IaJ'IBHaH SHEpIUsia

59

Kunernueckas sneprus. Teopema o
KHHETUYECKOU SHEPTUN

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON IHEPTUU

Pemenue 3amau nmo treme "3aKOHEI

HU3MCHCHUA U COXPaHCHUSA MEXaHU4YeCKOMn

sHeprun"

[ToaroroBka kK KOHTPOJIBHOM paboTe 1Mo
TeMe "B3aumonencTBre TeI. 3aKOHBI
coxpaHeHus"

63

KonTponbHas padbota no teme
"B3aumopeiicTBue Te. 3aKOHbBI
coxpaHeHus"

64

65

KonebarensHoe nermxenne. OCHOBHBIE
XapaKTepUCTHKU KOJIeOaHU: epro/,
4acTOTa, aMILTUTY/1a

MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanre 3aBUCUMOCTH MEPUOJIA
KoJe0aHuil Tpy3a Ha HUTH OT JJIMHBI
HUATH"

0.5




Jlaboparopnas pabota "Hccrnenoanme

66 3aBUCUMOCTH TIEpHO/ia KoeOaHmit
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”

67 I"apmonnueckue KonedaHus

68 JlabGopaTopHas pabora "M3mepeHue
YCKOpEHHSI CBOOOIHOTO TajeHus"

69 3aryxatomue Konebanus. BeiHyX1eHHbIC
kosebanus. Pezonanc

70 [IpeBpaiienue 3Hepruu npu
KoJ1e0aTebHOM JABMKEHUU
VYpok-uccnenosanue "l[Iposepka

71 HE3aBHCUMOCTH MEPUOJIa KOJIeOaHH
rpy3a, MOJBEIICHHOTO K JIEHTEe, OT MacChl
rpy3a"

7 MexaHuuyecKre BOJIHBI: IPOJOJIbLHBIE U
MONEPEYHbIE

73 CBoiicTBa MEXaHMYECKUX BOJIH. JlJTMHA
BOJIHBI U CKOPOCTH €€ pacrpOCTpaHECHHS
Ypoxk-uccnenoanue "Habmonenue

74 uHTepPepeHIn 1 TudpaKuy BOJIH Ha
MTOBEPXHOCTH BOABI"
Ypok-koHpepenmus "MexaHnndeckue

75 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76 3ByK. PactipocTpanenue u oTpakeHue
3ByKa

77 Pemenue 3amau mo reme "3ByK"




78

Ypoxk-uccienoBanue
"DKCIEPUMEHTAILHOE ONPEICIICHUE
IPaHUIl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
Kosebanuit"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC.

80

81

Ypok-uccnenosanue "Habmroaenue u
00BSICHEHUE aKyCTHYECKOT0 pe3oHaHca"
Wnudpas3Byk u ynptpa3syk. Kondepenus
"Ucnonp3oBaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHX"

82

DNEeKTPOMarHuTHOE TOJIE U
AJIEKTPOMArHUTHBIC BOJIHBI

83

84

85

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "kana
3JEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJIs1 COTOBOM cBsi3U. Pannonokarusi.
Kocmuueckas cBssp "

Pemrenue 3a1au Ha onpeneneHue
YacTOTHI U JUTUHBI 3JIEKTPOMarHUTHOU
BOJIHBI

86

DneKTpOMarHuTHas IpUpo/ia CBETa.
CxopocTh cBeTa

87

BonHoBEIE cBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus




JlydyeBas mozelnb cBeTa u

88 reoMeTpuyecKas ontuka. McTouHuku
cBeTa

89 [IpsamosnHENHOE pacpOCTpaHEHHE
ceta. 3atMeHust ConHua u JIyHel

90 3akoH oTpaxeHus ceera. [1mockoe
3epKalo

o1 [TocTpoenue n3o0paxeHui,
c(hOpMHUPOBAHHBIX 3€pKAJIOM
[Ipenomnenue cBera. 3aKoH

92 npesoMieHus ceera. [lonHoe oTpaxkenue
CBeTa.

Jlaboparopnas pabota "HccnenoBanue

93 3aBHCUMOCTH yTJIa MPEJIOMJICHHS OT yIiia
Ma/ICHUS] CBETOBOTO JIyda Ha TPaHUIIe
«BO3YX-CTEKIIO»"

94 VYpok-uccnenopanue "AHanus u
00BsSICHEHUE ONTUYECKOT0 MUpaxka"
VYpok-koupepenius "Mcnonbp3zoBanue

95 MIOJTHOT'O BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBS3b"

96 Jlun3a, X0 Ty4el B JINH3E

97 ®opmysa TOHKOH JIMH3bI
JlabopaTtopHas pabota "OnpeneneHue

98 (hOKYCHOTO PACCTOSIHUS M ONTHYCCKON
CHJIBI COOMpArOIIel JTUH3bI"

99 [Tonydenne n306paxeHuii ¢ TOMOIIbIO

coOuparoiei U pacCeMBaOIICH JTNH3




VYpoxk-koupepenuus "[IpuHuun

100 JEHCTBUS ONITUYECKUX TTPHUOOPOB
(Mukpockom, Teneckor, poroanmnapar)"

101 I'ma3 xak onTuyeckas cucrema.
Ban3opykocTh U AaTbHO30PKOCTD
Pasnoxxenue 6enoro ceera B CIEKT.

102 OmnsiTel HetoToHa. Croxenue
CIEKTpPAJIbHBIX IIBETOB. Jlucriepcus cBera
Ypoxk-nipaktukym "Habmronenue u

103 00BSICHEHHUE OMBITOB MO PA3IOKECHHUIO
6enoro ceera B crekTp. [lonyuenue
0enoro 1BeTa MpH CI0KEHUH IIBETOB"

104 Omnsitel Pesepdopaa u mianerapHas
MOJIeIb aTOMa
[Toctynatel bopa. Moneins aroma bopa.

105 HcnyckaHnne u morjioneHue cBeTa
aTOMOM.

106 KBanTsl. JInHe4aTesie crieKTpsl
VYpok-nipaktukym "Habmtonenue

107 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCITyCKaHus"

108 PannoaktuBHOCTH. Anb(a-, 6eTa- u
raMMa-u3JIydeHus

109 Crpoenue atomHoro siapa. Hykinonnas
MOJIEJTb aTOMHOTO siApa

110 PanuoaktuBHbIe npeBpanieHus. Mzoromnsl

111 [Iepnon nmonypacnana




112

Ypoxk-konpepenuus "JeiictBue
PalMOAKTUBHBIX M3JIyUYCHUH HA )KUBBIC
OpraHu3MbI. 3alIuTa OT PAJAUOAKTHBHOTO
u3nydyeHus"

113

SAnepHble peakiuu. 3aKOHbI COXPAHCHUS
3apsJ0BOI0 U MaCCOBOT'O YHUCET

114

115

DHeprus CBI3U aTOMHBIX sifiep. CBs3b
MacChl M DHEPTUHU

Pemenue 3agad no reme "AnepHeie
peakuuu. JHeprus cBszu”

116

Peakuu cuHTe3a U AETICHUS SCP.
Nctounuku sHeprun ConHua u 3837

117

118

119

Ypok-koudepenuus "Anepnas
SHEpreTuka. JKOJIOTHIECKUE MPOOIEMBI
SJIEpHON IHEPIETUKH"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
Teme "Konebauus v BoiHbL. CBETOBEIE U
KBAHTOBBIE ABiIcHUA"

KonTponbhas padota no teme
"Konebaunus u BoiHbl. CBETOBBIE U
KBAHTOBBIE ABIeHUSA"

120

Pemrenne pacdeTHsIX IO TEME
"MexaHuueckoe IBUKeHue"

121

122

Perrenue pacueTHBIX M KAYECTBEHHBIX
3aja4 no treMe "B3anmMopeiictBue Ten"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

3a/1a4 1o TeMe "3aKOHbI COXPAHEHUS
SHEPrUM U UMIysbca'




JlaboparopHbie pabOTHI 110 TEME

123 n n
Mexannueckoe IBUKEHHUE

124 Jlaboparopubie pabOTHI 110 TEME
"B3aumonencrBue Tea"

125 JlaGopaTopHbIie pabOTHI IO TEME
"IIpocTbie MEXaHU3MBI"

126 Pemennie pacueTHBIX M KAY€CTBEHHBIX
3aga4 no teme "TernoBsie mpoiecchl”

127 Pemennie pacueTHBIX U KAY€CTBEHHBIX
3a1a4 1o reme "BiaxxHocTh"
Pemrenne pacueTHBIX M KAYECTBEHHBIX

128 3aga4 o teme "KIIJ] TermmoBsix
nsuraresieii"
Pemenne pacdeTHBIX M KAY€CTBEHHBIX

129 3a7a4 0o TeMe "3aKOHBI TIOCTOSHHOTI'O
TOKa"
Pemenne pacueTHBIX M Ka4eCTBEHHBIX

130 3ama4 o teme "KI1J]
3JIEKTPOYCTAaHOBOK"

131 JlabopaTtopnsie paboThI 110 TeMe "3aKOHBI
IIOCTOSIHHOTO TOKA"

132 JlaGopaTopHble pabOThI 110 TeMe
"CseTOBbIE gBIIEHUS"

133 Pabora ¢ Tekctamu o TemMe "3aKOHBI
COXpaHEHUs B MEXaHUKE"

134 Pabora ¢ Texcramu o teme "Kosebauus

¥ BOJIHBI"




PaGora ¢ Tekcramu o teme "CBeTOBBIE

135 | 1
SBIICHUSA
136 Pabora ¢ texcramu o teme "KBanrosas 1
u siiepHas ¢puzuka"
OBLIEE KOJIMYECTBO YACOB I10 136 245

I[TPOTPAMME







IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJBTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero oﬁpasoBa}mﬂ

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pasindaTth ABJICHUS 110 OIIMCAHUIO UX XaPAaKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaAHHOC (I)I/ISI/I‘IGCKOC SIBJICHHUC

1.3

pacrio3HaBaTh TMPOSBICHHE W3YYCHHBIX (U3WYECKHX SBICHUHA B
OKpY’KalOIIeM MHpE, B TOM Yncie (GU3NIECKHUE SBICHUS B MIPUPOJIE, IPU
9TOM MEpPEeBOAUTH NPAKTHUYECKYIO 3aJadyy B Y4YeOHYIO, BBLACIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

OTHCHIBATH M3YYEHHBIE CBOMCTBA TEN M (PU3UUECKUE SBICHHS, UCIIOIB3YS
¢u3znueckue BEIWYMHBI, I[PU OMNMCAHUU MPABUIBHO TPAKTOBATh
(U3NIECKU CMBICI HCIIOJIb3YEMBIX BEJTUYMH, UX 0003HAYCHUS U €AMHUIIBI
(GU3NYEeCKUX BEIWYMH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONIME JTaHHYIO
(Gu3MYecKyr0 BEIMYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH IpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUUH

1.5

XapaKkTepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS W TPOIIECCHI,
WCMOJIb3ysl HM3YYEHHbIE 3aKOHbI, NpPU 3TOM J1aBaTh CJOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MAaTEMATHYECKOE BhIPAKEHUE

1.6

OOBSCHATh (PU3NUYECKUE SBJICHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPAKTUKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBIISITh IPUYMHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE U3 1 — 2
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PUBNYECKUX
ABJIEHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacuéTHele 3a7add B | — 2 NEHCTBUS, UCHOJb3Ys 3aKOHBI U
dbopmyIbl, CBsI3bIBalONIME (DU3MUYECKUE BEJIMYMHBI: HAa OCHOBE aHAIM3a
YCIIOBUS 33J]a4M 3allMChIBaTh KPAaTKOE YCIIOBHUE, MOJCTABIATH (pU3NUECKHe
BEJIMYMHBI B (OPMYJIbI U TPOBOAUTH PaCUETHI, HAXOJUTh CIIPABOYHBIE
JaHHbIE, HEOOXOIMMBbIE JIsl pelIeHUs 3ajay, OLEHUBATh PEATMCTUYHOCTD
MOJy4eHHOM (PHU3NYECKON BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBI, KOTOPbIE MOXKHO pEIIUTh MPH MOMOIIH
(bu3HYECKUX METOIOB, B ONMCAHUH MCCIIE0BAHUS BBIIEISTH IPOBEPSieMOe
NpeNnoyiokeHne  (Tumoresy),  pa3iuyaTh U HHTEPIPETUPOBATH




HOJIyquHBIf/'I pe3yiibTaT, HAXOAUTH OIIINOKHY B XO0ZA¢€ o11bITa, ACJIATh BBIBO/bI
I10 €ro pe3yjabTaTaM

1.9

MPOBOAWTHh ONBITHI 1O HAOMIOACHUIO (U3WYCCKUX SIBICHUN WIH
buznuecKux CBOMCTB Te: dbopMynTupoBaTh MIPOBEPSIEMbIC
MPEITOJIOKECHHUS, cobuparb ~ yCTaHOBKY M3  MPEIIOKEHHOTO
000pyIOBaHus1, 3aMMCHIBATH XOJI OMBITa U (POPMYITHPOBATH BHIBOIBI

1.10

111

BBITIOJIHATh NPSMBIC HM3MEPEHUS C MCIOIb30BAHMEM aHAJOTOBBIX H
U(POBBIX MPUOOPOB, 3alMCHIBATH IOKa3aHUs MPHOOPOB € y4ETOM
3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MIPOBOAMTD UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PM3NYECKON BETUUHUHBI OT
JpYyrol € HCIOJb30BAHMEM MPAMBIX HW3MEpPEHUN, Yy4acTBOBATH B
IUTAHUPOBAaHUM y4eOHOTO HCCIIEOBaHMs, COOMpaTh YCTAaHOBKY U
BBITIOJIHSITh M3MEPEHUs, CIENys MPEIJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ysbTaThl TOJYYEHHOW 3aBHCHUMOCTH (DU3MYECKHX BEIMYMH B BHUJIC
MPEIJIOKEHHBIX TAOIUI] U TPaQHKOB, JCIATh BBIBOJBI IO pPE3yIbTaTaM
M CCJIEJOBAHMUS

1.12

1.13

1.14

1.15

1.16

1.17

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIWYMH, Cleays
IPEJIOKEHHOW MHCTPYKLUUU: NPU BBINOJIHEHUHM H3MEPEHHH coOuparhb
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE MCKOMOMU
BEJINYUHBI

cOOJIIOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH IIPU paboTe C J1ab0opaTOpPHBIM
00opyI0BaHEM

yKa3bIBaTh MPUHIMIIEI ACHCTBUS NPUOOPOB U TEXHHYECKUX YCTPOWCTB,
XapaKTepu30BaTh MNPUHIMNBI JIEHCTBUA HM3YyYEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB C MOMOUIbIO UX ONUCAHMS, HUCIIOJb3Ys 3HAHUS O
CBOMCTBaX (PM3UYECKUX SIBICHUIN U HEOOXOAUMBIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOANUTH  NpHUMEpHl  (HAXOAWTh HMH(MOPMAIMIO O  HPUMEPAX)
NPAaKTUYECKOI0 HMCMOJb30BaHUS (U3NYECKUX 3HAHUM B TOBCEIHEBHOM
KHU3HU 111 oOecrieyeHus: 6e30MacHOCTH pU oOpallleH!H ¢ mpubopamu U
TEXHUYECKHMHU YCTPOMCTBAMHU, COXpPAHEHHUs 3J0POBbS U COOJIIOJCHMS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KaloIel cpene

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HH(popmanuu B cetu VHTepHET B
COOTBETCTBUU C 3aJaHHBIM ITOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIUXCS
3HAaHUW M TYyTEM CpPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIICIATH
uH(pOpMaIII0, KOTOpas SBISETCS MPOTHBOPEUYUBOWUIIM MOXKET OBITh
HEJIOCTOBEPHOMU

MCIIOJIF30BATh MPH BBIMOJHEHUU YUEOHBIX 33JaHU HAYYHOIOMYIISIPHYIO
auTepatypy  (QU3NYECKOro COJIEepKaHUS, CIPABOYHBIE MaTepUabl,
pecypcehbl cetu MHTEpHeT, BiaieTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HH(GOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO




1.18

1.19

co3/1aBaTh COOCTBEHHBIE KpAaTKUE NMHUChMEHHbBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 UICTOUYHUKOB MH(opMaruu Gpu3nyecKoro cojepKaHus, B TOM
quciae MyOoJIMYHO JieslaTh KpaTKue COOOILEHHs O pe3ysbTaTrax IMpPOEKTOB
WIA Y4eOHBIX HCCIEIOBaHMM, IpPU 3TOM TIPaMOTHO HCIOJIb30BaTh
U3yYeHHbI NOHATUHHBIN amnmapar Kypca (HU3UKH, COIPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALEN

IIpHU BBIIIOJIHCHUHN y‘le6HBIX IIPOCKTOB H I/ICCJ'IeI[OBaHI/Iﬁ pacnpeaciiaThb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHMM C IIOCTAaBJICHHBIMH 3aJadaMu,
CJICAUTL 3a BbIIIOJIHCHUEM IIJIaHa HCﬁCTBHﬁ, aJICKBATHO OLCHUBATh
COOCTBEHHBIH BKJIaJ B JACATCIIBHOCTD I'pyHIIbI, BBICTpAaUBATh
KOMMYHUKATHBHOC B3aPIMOIIeI>'ICTBH€, YUUThIBasA MHCHHUC OKPYXAIOMIUX

8 KVIACC

Kon
MPOBEPsAEMOro
pe3yJbTara

11

1.2

1.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIIOJIB30BaTh IOHATHA

pasindaTth SABJICHUS 110 OIIMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOC SABJICHHUC

pacrio3HaBaTh TPOSIBICHHE M3YYCHHBIX (U3MYECKHX SBICHUHA B
OKpYXarollleM MUpPE, B TOM 4uciie GUu3NYeCKue SBICHUS B MIPUPOJE, IpU
TOM MEpPEeBOJUTh MPAKTUYECKYI 3aJady B Y4eOHYIO, BBIIEIAThH
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

14

1.5

ONMCHIBATh U3YUYEHHbIE CBOICTBA TEJ U (PU3NUYECKUE SIBJICHUS, UCIIONIB3YS
¢usznueckue BENWYMHBI, MpPU ONHMCAHWU TPABUIBHO TPAKTOBATh
¢bu3nuecKkuil CMbICT UCHOJIb3YyEMBIX BEIMYUH, 0003HAYEHUS M €AMHULIBI
¢u3nUecKux BEJIWYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLIME JaHHYIO
(Gu3nMUecKyr0 BEIMYMHY C JAPYTUMH BEIMYHMHAMH, CTPOUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (hPHU3NUYECKUX BEIUYUH

XapaKTCPpHU30BaATh CBOICTBa TCI, (i)I/ISI/I‘-IGCKI/IG SABJICHUA W TIPOLECCHI,

HUCIOJIb3YsA  HU3Y4YCHHBIC 3aKOHbI, IIpH 3TOM JaBaTb CJIOBECHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa U 3alUMCbIBAThL €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSACHATh (PU3MYECKHE IPOLIECCHl U CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOT'O XapAKTEPa: BBIABIIATH
NPUYNHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBsiICHEHWe m3 1 — 2
JIOTMYECKUX IIAr0B € MOMOIIbIO 1 — 2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX
SBIICHUN, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemath pacuy€THblEe 3a7a4d B 2 — 3 JIEWCTBHUS, UCIOJb3Yys 3aKOHBI U
dbopMybl, CBsI3bIBalONIME (DU3MUYECKUE BEIMYMHBI: HA OCHOBE aHAIHM3a
YCIOBHUS 3aJa4d 3alMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK




JNAHHBIX JUId peIleHHWs 3aJa4yd, BHIOMpATh 3aKOHbBI M (OPMYIIBI,
HeoOXoauMble il €€ pelIeHus, MPOBOAUTH pacy€Tbl M CpaBHHUBATh
HOJy4eHHOE 3HaYeHHEe (PU3NYECKOM BEITMUMHBI C U3BECTHBIMU IaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO pEIIUTh TPH TOMOIIH
(U3NYECKUX METOJOB, HCIIONB3YS OINMCAHHME HCCIECIOBAHMSA, BBIICIATH
IIPOBEPSIEMOE  TPEIIOJNOKEHUE, OLECHUBATh IPABWIBHOCTh IOPSIKA
IIPOBE/ICHUS MCCIIEIOBAHUS, JIeJIaTh BBIBO/IbI

1.9

MPOBOAWTHh ONBITHI 10 HAOMIOACHUIO (U3WYECKUX SIBICHUN WIH
buznuecKux CBOMCTB TeN: (dbopMynupoBarth MPOBEPSIEMbIC
MPENIOJIOKeHUsI,  COOMpaTh  YCTAHOBKY W3  MIPEIJIOKEHHOTO
000pyI0BaHUsI, OMMUCHIBATH XOJ1 OTBITA U (POPMYITUPOBATEH BHIBOIBI

1.10

111

1.12

1.13

BBIMIOJHATh MpsIMble HM3MEPEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH PE3YJIbTATHI
MU3MEPEHHH ¢ YUETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCMOCTH OJJTHON (PM3UUECKOM BEIIUYHHBI OT
JpYrol € HCIOJIB30BAHMEM MPSMBIX M3MEpPEHUM: IIaHUPOBATh
UCclie/IoBaHue, COOMpPATh YCTAHOBKY U BBINOJHATH U3MEPEHHUs, Clexys
NPEUIOKEHHOMY — IIaHy, (UKCHUPOBATh  PE3yJbTaThl  MOJYYCHHOU
3aBHCUMOCTH B BH/I€ TaOJIHII ¥ TPAQHKOB, JIEJIaTh BEIBOBI ITO PE3YJIbTaTaM
UCCIICJOBAHUS

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIUYMH: IUIAHUPOBATh
U3MEpeHusi, CoOHMpaTh OSKCIEPUMEHTAIBHYIO  YCTAHOBKY,  CIEIys
IPEJI0KEHHOW MHCTPYKLMH, U BBIYUCIISATH 3HAUEHUE BETUUHUHBI

COOJTrOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH IIPU paboTe C JTabopaTOpHBIM
o0opynoBaHrueM

1.14

XapaKTepu30BaTh TMPUHLUINBI JEHCTBUS HM3yYEHHBIX MpUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPOM HA MX ONHCAHHUS, UCIIOJIb3Yys 3HAHUA O
cBoOWcTBaX (U3MYECKUX SBICHUH M HeEoOXoaumble (huU3nUecKue
3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa H U3MCPUTCIIbHBIC
HpI/I60pI)I o CxXeMaM M CXEMAaTH4YHbIM PHCYHKaM, COCTABJIATH CXCMBI
SJICKTPHUICCKUX uenel‘/'l C TIMOCICHOBATCIIBHBIM W MapaJUICIIbHBIM
COCAMHCHUECM 3JICMCHTOB, pasjindasa YCJIIOBHBIC 0003HaYCHUS DJIEMEHTOB
QJICKTPHUYICCKUX ueneﬁ

1.16

NPUBOJIUTH  NpPUMEPHl  (HaXOIUTh HMHPOpPMAIMIO O  MpUMepax)
MIPAKTUYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHUN B IOBCEIHEBHOU
KHU3HU JUIs1 obecriedeHnst 6e30MacHOCTH MpH oOpallleHuu ¢ npubdopaMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHHUS 3J0POBbS U COOJIIOJCHHS
HOPM JKOJIOTUYECKOT0 IIOBEICHUS B OKPYXKAIOLIEH Cpelie

1.17

OCYIIECTBIISATh MOMCK HHPOpPMAIMU (PU3NYECKOTO COACpKAHMUS B CETU
WNHTepHeT, Ha OCHOBE HUMEKIIMUXCA 3HAHUM W IYTEM CpPaBHEHUS




JOIIOJIHUTCIIbHBIX  HCTOYHUKOB  BbIACIATH I/IH(I)OpMaI_[I/IIO, KOTOpast
ABIIACTCA HpOTHBOpeqHBOfI HJIM MOXKET OBITh HCI[OCTOBGpHOfI

1.18

MCII0JIb30BAaTh NP BBIIIOJHEHUH y4EOHBIX 33JJaHUIl HayYHO-TIONYJISPHYIO
TuTepaTypy  (QU3MYECKOro COACpKAHWS, CIPABOYHBIC MaTEepPUAIIbI,
pecypcsl cetu HTEpHET; BiIaieTh IpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO3/1aBaThb COOCTBEHHbIC NHUCHbMEHHbBIE U KPATKHUE YCTHBIE COOOLIEHMUS,
0000mas wHPOpPMAIMIO H3 HECKOJIbKUX HWCTOYHUKOB (PUINIECKOTO
CONCpXaHUsA, B TOM 4YHCIEe NYyOJIWYHO TPEACTABIATH PE3yIbTATHI
IIPOEKTHOM WJIM MCCIIEA0BATEIbCKON JEATEIBHOCTH, IIPU ITOM T'PAMOTHO
UCMOJBb30BaTh M3YyYCHHBI TMOHATHWHBIA ammapar Kypca (pu3mkw,
COIPOBOKIATh BBICTYIIJICHUE NIPE3CHTALUEN

1.20

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11

1.2

1.3

14

1.5

MPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB W MCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB pacHpeliessiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJla4aMH, CJIIECJAUTH 32 BBINIOJHECHUEM IUUIaHA ICUCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JIeATETbHOCTh TPYIIIBI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE
B3aMMOJICIICTBHE, MIPOSBIISASL TOTOBHOCTD pa3pemaTh KOH(GIUKTHI

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

HCIIOJIB30BATh U3YUYCHHBIC ITIOHATUS

pa3inyaTh SBJICHUS 10 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOLINX JAHHOE (PUZNYECKOE SBJICHUE

pacrmo3HaBaTh MPOSBIECHUE W3YYEHHBIX (U3MUECKUX SBICHUH B
OKpYXKarolleM MUpe, B TOM 4Hciie GU3MUECKUe SBICHUS B MIPUPOJE, TpU
3TOM TEpeBOAUTh NPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBLACIATH
CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKH) UZUUECKUX SBICHUN

ONMCHIBATh U3YUYEHHbIE CBOIMCTBA TEJ U (PU3NUYECKUE SIBJICHUS, UCIIONIb3YS
¢u3nueckue BEIMYUHBI, TPU ONHUCAHUHM TPABWIBHO TPAKTOBATh
($u3nUecKuil CMBICT UCHOJIb3yEMBIX BEIHUYUH, 0003HAYCHHUS M €AMHUIIBI
(GU3NUeCKUX BEIWYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOLINE JIAHHYIO
(¢U3MUeCKyl0 BEIMYMHY C JAPYTUMH BEIMYHMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

XapaKTCPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘ICCKI/IC SABJICHUSA W TPOLECCHI,
HUCIIOJIB3YslT HU3YYCHHBLIC 3aKOHbI, TIpH 3TOM JOaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHA U 3allMCbIBATh €0 MATCMATHUYCCKOC BBIPAKCHUC




1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

0OBSICHITH (bHBI/II-IeCKI/IC nponeccol " CBOMCTBa TCJI, B TOM YHUCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BbIABIIATH
INPUYUHHO-CIICACTBCHHBIC CBA3HU, CTPOHTH o0bsicHenne u3 2 — 3
JJOTHYECKHUX IIaroB € IOMOIIbBIO 2-3 HN3YUYCHHBIX CBOICTBa (1)I/I3I/I‘ICCKI/IX
HBHGHHﬁ, (1)I/I3I/ILICCKI/IX 3aKOHa UJIKM 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a7aud (OmMMparomuecss Ha cucremMy u3 2 — 3
YpaBHEHHUI), UCIIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHajW3a YCIOBHS 3aJauyM 3aliChiBaTh KpaTKOE
YCIIOBUE, BBISABIIATH HEJOCTAIONINE WM U30BITOYHBIE JaHHBIE, BHIOUPATDH
3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE IJISl PEIICHUs, IPOBOJUTH PACUETHI U
OLICHUBATh PEATUCTHUYHOCTH IIOJIYYEHHOTO 3HAYEHUS (PU3UUECKOM
BEJIMYUHBI

pacrio3HaBath MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH TTOMOIIH
(U3NYECKUX METOJIOB, UCIIOJB3Ysl OIMCAHHME WCCIICIOBAHMS, BBIICISATH
NPOBEPSEMOE TPEIIOJIOKEHHE, OICHUBATh IPABUIBHOCTh MOPSIKA
MPOBEJICHUSI  UCCIICJIOBAHMSI, JIENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOJIIOICHUH U OIBITOB

OPOBOJIUTH ONBITHl 10 HAOMIONEHHIO (PU3MYECKHX SBICHUN WM
(Gu3n4ecKux CBOWCTB TeN: CaMOCTOSATEIBHO COOMpaTh YCTaHOBKY W3
U30BITOYHOIO Habopa 000pynOBaHMS, OMMCHIBATH XOJ ONbITA M €ro
pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

HPOBOAUTH MPU HEOOXOAUMOCTH CEPHIO MPSAMBIX U3MEPEHUI, ONpeaesss
cpenHee 3HA4YGHHE M3MEpAEMON BenMuuHBI ((POKyCHOE paccTosHue
cobuparonieid JMH3bI), OOOCHOBBIBaTH BBIOOP crOCOOa H3MEpPEHHS
(u3MepHTETHHOTO MPUOOPA)

MPOBOANTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C
WCIIOJIb30BAaHUEM IMIPSIMBIX M3MEPEHHUN: IUIAaHUPOBATh HCCIIECJOBAHUE,
CaMOCTOSITENIbHO  cOOMpaTh yCTAHOBKY, (UKCHUPOBATh PE3YJIbTATHI
MOJy4eHHOM 3aBHCUMOCTH (M3UYECKUX BEIMYMH B BHJE TaOIUIM
rpaduKoB, JeNaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIE0BAaHUS

MNpOBOAUTHL KOCBCHHBIC N3MCPCHUA (1)I/I3I/ILICCKI/IX BCJIMYUH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTL SKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATDH
HU3MCPCHUA, CICAYS HpeI[HO)KeHHOﬁ HHCTPYKIUH, BBIYUCIIATH 3HAUCHUC
BCJIMYMHBI U AaHAJIU3UPOBATH ITOJYUCHHBIC PE3YJIbTATHI C y‘léTOM 3aJlaHHOM
MOTrpeIIHOCTU I/I3MepeHI/Iﬁ

coOJIr0IaTh TIPaBUJIa TEXHUKHU O€30MaCHOCTH TIpU paboTe ¢ JIabopaTOPHBIM
obopynoBaHueM

1.14

pa3ianyaTh OCHOBHBIE MPU3HAKU HW3YYEHHBIX (U3MUECKUX MOJIENIeH:
MaTepuaibHas TOYKa, a0COJIOTHO TBEPJOE TENO, TOYEUHBIM HMCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIEJIb aTOMHOTO Spa




1.15

XapaKTepu30BaTh NPUHIMIBI JEHCTBUA HW3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONHUCAHUS, UCIIOJb3Yys 3HAHUS O
cBOiicTBax (U3MYECKUX SIBICHUH M HeoOXxoaumble (uU3nMUecKue
3aKOHOMEPHOCTHU

1.16

UCII0JIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB
IpU pelIeHUH Y4eOHO-TPAKTHUECKUX 3aay, ONTUYECKUE CXEMBI IS
MOCTPOCHHUS N300paKEHMH B IJIOCKOM 3epKajie ¥ cOOUparouieil TuH3e

1.17

OPUBOANUTH  TNPHUMEPHl  (HAXOAWTh HMHGOPMAIMIO O  HPHUMEPAX)
NPAaKTUYECKOTO HMCIOJb30BaHUS (U3NYECKUX 3HAHUH B IOBCEAHEBHOM
KHU3HH 17151 oOecrieueHus: 0e30MacHOCTH py OOpaleH!u ¢ mpubopamMu u
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHs 3I0POBbSI U COOJIIOACHHS
HOPM 9KOJIOTHYECKOT0 MOBEICHUS B OKPYKAKOLIeH cpere

1.18

OCYIIECTBIISITh TIOMCK HH(POPMALUU (PHU3HUUECKOTO COJEPKAHHUS B CETH
WuTepHeT, caMoCTOSATENbHO (hOPMYIHPYS MOMCKOBBIA 3a1poc, HAXOUTh
IyTH OTIPENIEICHUs JOCTOBEPHOCTH MOyYeHHON MH(POPMALIUK Ha OCHOBE
UMEIOIIMXCS 3HAHUHU U JIONOJIHUTEIIBHBIX KICTOYHUKOB

1.19

MCII0JIb30BAaTh NPU BHIIIOJHEHUH y4EOHBIX 33JJaHUI HayYHO-TIONYJISPHYIO
TUTEpaTypy  (PUINYECKOTO COACPXKAHHS, CIPABOYHBIC MaTCpUAIHI,
pecypcsl cetu HTEpHET; BIIaIeTh IPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAITUK U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIC NMHCHMEHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE
MH(pOpMaLMd U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOIO COAEp KaHMS,
yOJIMYHO MPEJICTABIATh PE3YIbTaThl MPOEKTHOM MIIN UCCIIE10BATENbCKON
JEATEIbHOCTH, IIPU O3TOM TI'PaMOTHO  MCIOJb30BaThb  H3y4YEHHBIN
MOHATUMHBIN anmapaT M3y4aeMoro pasjesna (U3MKM M COINpPOBOXKAAThH
BBICTYIIJICHHE IIpe3eHTaluel ¢ y4éroM OCOOEHHOCTeH ayauTOpHH
CBEPCTHUKOB

1.21

MPU  BBITIOJTHEHUH YYE€OHBIX TPOEKTOB W HCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB pacHpelieNsITh OO0S3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33/1a4aMU, CJIETUTH 32 BBIIIOJIHEHUEM IJI1aHa IeUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHHBaTh COOCTBEHHBIM BKJIal B
JIeATETbHOCTh TPYIIIIbI, BBICTpauBaTh KOMMYHUKATHBHOE
B3aMMOJICICTBHE, MTPOSBIISSA TOTOBHOCTD pa3peniaTh KOHPIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon

pasaesia  JJIeMEHTa
®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHMPA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®dusuka — HayKa o npupoje. SABinenus npupoasl. Duznueckue

11 ABJICHUS:  MEXaHUYECKHE, TEIUIOBbIE,  JJIEKTPUUYECKHE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE
®dusnueckue BenWuyMHBL. M3Mepenne (U3NYECKHX BETUYWH.

1.2 ®dusnueckue  MpUOOPHI. [TorpemHuoctsb U3MEpEeHU.
MexayHapoHas cucTemMa €IMHHI]
EcrecTBeHHOHAay4HBIIi ~ METOJ] TO3HAHHS:  HAOIIOJCHHE,

1 13 [IOCTAaHOBKA HAy4YyHOIO BOIIPOCA, BBIABMKEHHE T'MIIOTE3,

OKCIEPUMEHT [0  MPOBEPKE  THUMOTe3,  OOBsICHEHHE
Ha0JI}0/1a€MOT0 SBJICHUS

14 Onucanue GU3NUECKUX SBJICHUN C TIOMOIIBIO MOJIEIEH
[TpakTuueckue paboThI:
H#HH#H#Par###3MepeHne pacCTOSHUM.

15 ##HPar#H#3mepenne o0bEMa KUIKOCTH U TBEPIIOTO TeNa.

H#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
H##HPar##3mepenue TEMIIEpaTypbl npu ITOMOIIA
JKUJKOCTHOT'O TEPMOMETpA U JaTUUKa TEMIIepaTyphbl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA

###Par#H#CTpoeHre BemiecTBa: aToMbl M MOJIEKYJBI, HX

2.1 pazMepbl. OmbIThL, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE
BEIIEeCTBA
###Par###]|Brokenne dvactuil BemecTtBa. CBsi3b CKOPOCTH
2.2 JBUKEHHS 4acTULl ¢ TeMIiepaTypoil. bBpoyHoBckoe ABuKeHUE,
b dysus
2 53 B3anmoseiicTBe 4acTHIl BELeCTBA: MPUTSHKEHUE U
' OTTaJKHBaHHE
HH#H#Par#HH# ArperaTHble COCTOSIHUS BEIIECTBA: CTPOSHHE Ta30B,
94 KHUJIKOCTEH 1 TBEPIBIX (KPUCTAJUIMYECKHX) Tel. B3anmocBs3b
' MEXJy CBOMCTBAaMM BEIIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IbI
2.6 [TpakTuyeckue paboOTHI:




##HPar#H##Onenka auameTrpa aTromMa METOJOM psloB  (c
ucronb3oBanueM pororpaduii).

HH#HAPar###OnpIThl 10 HAOIIOCHHUIO TETUIOBOTO PACIIUPEHUS
ra3os.

#HHHPar###0npITel  TI0  OOHAPY)KCHHMIO  JEHCTBHUSI  CHII
MOJICKYJISIPHOTO TIPUTSKCHHS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexanuueckoe ABUXKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE
JIBUKCHUE

###Par###Cxopoctb. CpefHsis CKOPOCTh IPH HEPAaBHOMEPHOM
JBYOKEHUU. Pacuér myT v BpeMeHU IBUKCHUS

3.3

SIBnenue nHepuuu. 3akoH UHepLUU. B3aumonelicTBue Ten Kak
IIPUYMHA M3MEHEHUs CKOPOCTH IBMKeHus Tesl. Macca kak
Mepa HHEPTHOCTH Tejla

3.4

3.5

#HH#HPar### Inornocts  BemectBa. CBA3L  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA BEIIECTBA

Cuna kak XApaKTCPpUCTHUKA B3aHMOHCﬁCTBHH TCII

3.6

Cwuita ynpyroctu u 3akoH ['yka. I3MepeHue Cuiibl ¢ moMoIIbio
JTMHAMOMETpa

3.7

3.8

#HHPar### SIsBnenne TAroTeHud u cwiia TsHxkectr. Cuiia TSKEeCTH
Ha JApyrux miaHerax. Bec tema. HeBecomocTs

Cuna tpenus. TpeHue CKONbKEHUS U TPEHHE MOKos. TpeHue B
MPUPOJIEC U TEXHUKE

3.9

##H#Par#H#Crnoxenne cuil, HallpaBJIEHHBIX 110 OAHON MPSAMO.
PaBHOpelcTBYIOIIASA CHIT

3.10

3.11

[TpakTiueckue paboThI:

Omnpeznenenne CKOPOCTH PAaBHOMEPHOTO JIBHKEHHUs (IIapHKa B
KHUJIKOCTH, MOJENN DJEKTPUYECKOTO aBTOMOOWIII M Tak
nanee). OnpeneneHne cpeiHeld CKOPOCTH CKOJIBKEHHs OpycKa
WIA TIapuKa [0 HAKIOHHOM 1iockocTH. Ompenenenne
IUIOTHOCTH TBEpAOro Tena. ONbITE, JEMOHCTPUPYIOIUE
3aBHCHUMOCTh pacTsikeHHs (nedopMainuu) TMPYKUHBI OT
HPUIIOKEHHOM CHJIB. OnbITHI, JIEMOHCTPHUPYIOILHE
3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBXKEHHsS OT Beca Tella U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

dusnueckue SBIEHHUS B IMPHPOJE: NMPUMEPHl JBIKEHUS C

pa3IMYHbIMU CKOPOCTSAMHU B J)KMBOI M HEXHBOH npupone,
JEHCTBHUE CHIIBI TPCHUSA B IPUPOJAC U TCXHUKE

3.12

TexHuueckne ycTpoucTBa: IMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B




4.1

Hasnenne TBEpmoro Tema. CnocoObl yMEHbLICHUS U
YBEJIMUYEHUS NABJICHUS

4.2

4.3

JlaBneHnue ra3a. 3aBHCHMOCTH JIaBJICHHS Ta3a OT 00bEMa,
TEMIIEPATYPHI

Ilepenavya naBneHUs TBEPABIMH TEJIAMH, JKUIKOCTAMH H
razamu. 3axkoH ITackang. [ITHeBMaTHUeCKHEe MAIIMHEI

4.4

3aBUCUMOCTD JTaBJICHUS JKUIKOCTH oT [JTyOUHBI.
I'mapocratuveckuii  mapagokc. CooOmarnmmuecst COCY/IbI.
['uapaBnuyeckre MeXaHU3MbI

4.5

Atmocdepa 3emnm u atmocdepHoe aaBieHue. I[IpuumHBI
CYyILIECTBOBaHUSl  BO3AYIIHOW oOosouku 3emsn. OmnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

Wsmepenne armocheprHoro namienus. [lpuboper st
MU3MEpEeHUS aTMOC(HEPHOTO JTaBIICHUS

JeiicTBre KHUAKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX TEIO.
BrrTankuBaroniast (apxumMezioBa) cuiia. 3akoH Apxumesa

4.8

4.9

4.10

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTuueckue paboThI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00BEMa
MOTPY)KEHHOW B KUIKOCTh dYacTh Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOIIECH HA TEJO, MOTPYKEHHOE
B JKHIKOCTb. [IpoBepka HE3aBHCHMMOCTH BBITAJIKHUBAIOLIEH
CHUJIbI, ICMCTBYIOIIEH HA TEJIO B KUIKOCTH, OT MACCHI TeEJA.
OnBbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCThH BBITAIKHBAIOIIEH
CUIIBI, JCWUCTBYIOIIEH Ha Temo B JKHJIKOCTH, OT 00BEMa
MOrPYKEHHOM B KUAKOCTh YacTU TeJld U OT IUIOTHOCTH
JKHUJIKOCTH. KoncrpyupoBanue apeometpa 1581071
KOHCTPYHUPOBAHUE JTOAKH u onpeaeseHue eé
TPy30H0ABEMHOCTH

®du3nyeckue SBJICHUS B IpUpoac: BIMSIHHC aTMOC(bepHOl"O
JaBJICHUS Ha )XKUBOM OpraHu3Mm, IJIaBaHUEC pL16
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TexHuueckue  ycTpoicTBa:  COOOLIAIOLIUECS  COCYHBI,
YCTPOMCTBO  BOJOINPOBOJA,  THAPABIMYECKUH  TIpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTbD, DHEPT' U

5.1 Mexanunueckas pabota
52 MexaHnueckas MOIIHOCTb
5.3 [TpocTble MeXaHM3MBI: pblyar, OJOK, HAKJIOHHAs MIOCKOCTb.

[IpaBuno paBHOBecHsI ppryara




5.4 [TpuMeHeHne paBUiIa paBHOBECHS pbluara K OJIOKY
«3on0T0€ mpaBuiIO» MexaHUkH. KoadduuueHt mnonesHoro
9.5 neicTBus MexaHu3MoB. lIpocTeie MexaHU3MBI B OBITY U
TEXHHUKE
5.6 [ToreHmanpHas SHEPTrUM TeJa, MOJHATOr0 HaJ 3eMIEi
5.7 Kunernueckas sneprus
58 [TostHass MexaHWuyecKas »HHEpPrus. 3aKOH M3MEHEHUs U
' COXpaHECHMs MEXaHMYECKON SHEPIUH
[TpakTuyeckue pabOTHI:
###Par###Onpeneneaue  pabOThl  CWJIBI  TPEHUS  TIPH
59 pPaBHOMEPHOM  JIBIJKEHHM Te€la 10  TOPU3OHTAIBHOU
' nosepxHoctu. MccnenoBanue yclnoOBHN PaBHOBECHS pblyara.
N3mepenne KIIJ[ HakioHHO#M 1uiockoctu. M3yueHue 3akoHa
COXpaHEHMsI MEXaHUYECKON SHEPTUU
5.10 dusnyecKue sBJICHUS B IPUPOJIE: PbIYaru B TEJIC YEJI0BEKA
TexHuueckne  yCTpOMCTBA:  pblyar, MOABWXKHBIA U
5.11 HETIOJIBIDKHBIM  OJIOKW, HaKJIOHHAsS IUIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COlePKAHUS
pasjena  JJIeMEHTa
TEIIJIOBBIE ABJIEHUA
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON TeopHUH
6.1 CTpoeHHUs BemiecTBa. Macca U pasmepbl MosieKkya. OMNbIThL,
' MOJITBEP K IAI0IIME OCHOBHBIE OJIOXKEHHUS
MOJIEKYJISIPHOKHHETHYECKON TEOPHH
6.2 Mogenu TBEPAOro, *XHUAKOTO MU Ta3000pa3HOTO COCTOSIHUNA
' BenlectBa. Kpucrannuueckue u amopdHsle Tena
6.3 OOBsicHEHHE CBOWCTB Ta3oB, JKUAKOCTEH M TBEPIBIX TEN Ha
6 ' OCHOBE TI0JIOKEHUIN MOJIEKYJIIPHOKUHETHYECKON TEOPUH
6.4 CMauuBaHue U KanWUISPHbIE SIBJICHUS
6.5 TemoBoe paclIupeHHe U CKaTue
6.6 Temmepatypa. CB3b TEMIEPATYPBI CO CKOPOCTHIO TEIIIOBOTO
' JIBUKECHHUS YaCTHULL
6.7 Buytpennsas osHeprus. CrnocoObl HM3MEHEHUS BHYTpPEHHEH
' SHEPruM: TEIJIoNepeaaya U COBEpIIeHHE paboThI
6.8 Bungel  temnonepenauu:  TEIUIONPOBOAHOCTh, KOHBEKIIHSA,

H3JTy4YCHUC




6.9

KomanyecTBO TEIIIOTHI. yI[eJIBHaSI TEINIOEMKOCTh B€OICCTBA

TemnnooOMeH U TEIIOBOE PaBHOBECHUCE. ypaBHeHI/Ie TCIIJIOBOTO

6.10
Oananca
6.11 [InaBieHne M OTBepAEBaHHE KPUCTAIUIMUYECKUX BEIIECTB.
' VY aenpHas TEIIOTA MJIABICHUS
[TapooOpazoBanue u kouaecHcanus. Mcmapenwe. Kunenwe.
6.12 VYnaeneHas  TemioTa — mapooOpa3oBaHUS.  3aBUCUMOCTH
TEeMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBJICHUS
6.13 BnaxuocTs Bo3yxa
6.14 DHeprus TOTUIMBA. Y IeJbHas TEIJI0Ta CrOPaHUS
[Mpunmuns! padotsl TemoBbix asurarteneit KITJ[ Temmosoro
6.15 aBurarens. TeroBbple IBUTaTENM M 3allUATA OKPYKAOIICH
cpenbl
6.16 3aKOH COXpaHEHHsS W TPEBpAllleHUs PHEPTHH B TEIUIOBBIX
' npoleccax
[TpakTuueckue paboThI:
#HA#H#Par#H###0ONBITEL 10 OOHAPY)KEHUIO  JIEHUCTBUSL  CHII
MOJICKYJISIPHOTO MPUTSKESHHUS.
H#H#Par#H##OnbITHI o BBIPALIMBAHUIO KPUCTAJJIOB
IIOBAPEHHOM COJIM WX caxapa.
HHAPar###0nbIThl 10 HAOJIOJACHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB, KUAKOCTEN U TBEPBIX TEJl.
#H#Par###Omnpenenenue aBiIeHUsT Bo3AyxXxa B OayuioHe
HITPUIIA.
HHHPar###OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JIaBJIEHUS] BO3JyXa OT €ro o0béMa M HarpeBaHus WIH
OXJIAXKICHUS.
6.17 H#H#Par###]IpoBepka runoTe3bl  JMHEHHOW 3aBUCHMOCTHU

JUIMHBI CTOJIOMKA UAKOCTH B TEPMOMETPUUECKON TpyOKe OT
TEMIEPATYPHI.

###Par###Ha0monenne W3MEHEHUs] BHYTPEHHEH SHEpruu
TeJa B pe3yJsibTaTe Teryionepeaadn U padoThl BHEIIHUX CHJL.
###Par#H## ccnenoBanue  SABJICHHUS — TEIJIOOOMEHa  TIpH
CMEIINBAHUU XOJIOIHOW U TOpsiYel BOJBI.
H##HPar#H#OnpeneneHnue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO
BOJOM MpHU TemIooOMeHe ¢ HarpeTbiM MEeTaNTHYeCKUM
LUJIHH]IPOM.

##H#Par#H#OnpeneneHne yaeabHON TeMI0EMKOCTH BEIIECTBA.
###Par###ccnenoBanue mpoiiecca UCTIapeHus.
#H##Par###OnpeneneHrne OTHOCUTEIIBHON BIAKHOCTH BO3IyXa.
H##HPar#H#OnpeneneHne yaeaIpHOM TEMIOTHI IUIABICHUS JIbJA.




@usnueckue SABICHUS B IPUPOLE: TIOBEPXHOCTHOE HATSKEHUE
U KallWUIAPHBIE SBICHUA B IPUPOJE, KPUCTAILIBLI B IIPUPOJE,

0.18 n3nydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OPHU3bI;
0o0pa3oBaHuE poChl, TyMaHa, UHEsl, CHera.
Texnuueckue YCTPOMCTBA: KaIluJUIsPBL, [IPUMEPBHI
UCIIOJIb30BAHUS  KPUCTAJUIOB, JKUJIKOCTHBIA  TEPMOMETP,
6.19 JAT4YUK TEMIEPATypbl, TEPMOC, CUCTEMa OTOIUICHHUS JIOMOB,

TUTPOMETPBI, TCUXPOMETpP, IMapoBas TypOMHA, BUTATEIhb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuzanys Ten. J[Ba poaa 3JeKTpUUYECKUX 3apsI10B
B3aumopeiictBue  3apskeHHbIX  Ten.  3akoH — Kysona
7.2 (3aBHCHMOCTh CHJIbI B3aUMOJCWUCTBUS 3apsOKEHHBIX Tl OT
BEJIMYMHBI 3aPSAJI0B U PACCTOSHUS MEX]TY TEJIaMH )
Onektpuueckoe nose. HanpsEHHOCTh 37€KTPUUECKOTO MOJISL.
7.3 [IpyHuMn  cyneprno3uuuu  IEKTpPUYECKUX Moned  (Ha
KaueCTBEHHOM YPOBHE)
Hocutenu  siekTpuueckux  3apsiioB.  DJIeMEHTapHbIN
7.4 anektpudyeckuil 3apsa. Crpoenue aroma. [IpoBonHuku u
JURJIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUYECKOro 3apsaa
76 DNEeKTpUUECKU TOK. Ycenosus CYyILIECTBOBAHUSA
' AIIEKTPUYECKOr0 TOKa. MICTOYHMKN OCTOSIHHOTO TOKa
77 JlelicTBuSL DIEKTPUYECKOTO TOKa (TEMIoBOE, XMMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Tazax
78 Onektpuueckas nenb. Cuna  Toka.  DJIEKTPUYECKOE
' HanpsuKCHUE
79 ConpoTuBieHre TMPOBOJHUKA. YIEIbHOE CONPOTHBIICHUE
' BEILIECTBA
7.10 3akoH OMa 1J1s ydacTKa Lenu
711 [TocnenoBarenbHOE u napajuieIbHOe COeITMHEHNE
' HPOBOTHUKOB
712 PabGoTa 1 MOITHOCTH JEKTPUUYECKOTO TOKA. 3aKoH J[xoyms —
' Jlenna
713 DJeKTpUYecKre Lenu U NOTPEOUTEH AIEKTPUIECKON SHEPTUU
' B ObITYy. KOpoTKO€e 3aMbikaHMe
714 ITocTostHHpIE ~ MarHWTBHL. ~ B3anMOnencTBHE  MOCTOSHHBIX
' MarHuTOB
715 MarnuTtHOe nosie. MarHuTHoe 1ose 3eMJIA U €r0 3Ha4eHHE IS

JKU3HU Ha 3eMire




Oneir Opcrena. MarHuTHOE MOJ€ 3JIEKTPUUECKOTO TOKa.

716 [IprMeHeHue JIeKTPOMAarHuTOB B TEXHUKE
JlelicTBUE MarHUTHOrO TIOJISI HAa TPOBOJHUK C TOKOM.
717 OnekTpoJBUrareilb IOCTOSHHOIO Toka. Vcnonb3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIoOpTe
718 OnbiTel @apazes. SIBileHUE SJIEKTPOMArHUTHOW WHIYKIIUH.
' [MpaBuio Jlenma
OnektporeHeparop. CrmocoObl TMOTYyYEHUS JJICKTPHUECCKOU
7.19 SHEPTUU. DJIEKTPOCTAHIIUM Ha BO30OHOBIISIEMBIX MCTOYHHUKAX
SHEPTUU
[TpakTuyeckue pabOTHI:
OMnBITHI 110 HAOMIOACHUIO AIIEKTPU3ALIUN TNl MHIIYKIIUEH U TIpU
COTPUKOCHOBEHHH.
HccnenoBanue  OEHCTBUS ~ DJEKTPUYECKOTO  MOJS  HA
MPOBOJAHUKH U TUIIEKTPUKHU.
COopka u© mTpoBepka pabOThl  ANEKTPUYECKON  Lenu
MOCTOSITHHOTO TOKA.
W3mepenne u peryaupoBaHue CUIIbI TOKA.
N3mepenne u perynupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HIYILIETO Yepe3
PE3UCTOP, OT COMPOTUBICHHUS PE3UCTOpPA U HAMPSDKEHUS Ha
pe3ucTope.
OnbITEl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb SJIEKTPUUECKOIrO
CONPOTUBIIEHUS TPOBOAHUKA OT €ro JUIMHBL, IUIOMIAN
MOTIEPEUHOT0 CEYEHUSI U MaTepHuaa.
790 [IpoBepka  mpaBuia  CIOXKEHUS  HANPsHKEHUH — TIpH

MOCJIeI0BATEIbHOM COEAMHEHNH JIBYX pe3ucTopoB. [IpoBepka
mpaBuja JJsi CHWJIBl TOKa TPH TMapaieTbHOM COEIUHEHUU
pesuctopoB. OmpeneneHue pabOThI IEKTPUUYECKOTO TOKa,
uaymero 4yepes  pesucrop. OrmnpeneneHue  MOILIHOCTU
ANEKTPUYECKOTO  TOKAa,  BBIACISIEMOM  Ha  PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILIETO YEpe3
JAMIIOYKy, OT HampspbkeHust Ha Hed. Omnpenenenue KITJL
HarpeBatens. lccienoBaHne MarHUTHOTO B3aUMOJEHCTBUS
MOCTOSIHHBIX ~ MarHWTOB. M3ydeHWe MarHWTHOTO  TIOJIA
MMOCTOSTHHBIX MarHUTOB TPH MX OOBEIUHEHUH W Pa3/ICIICHUU.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO
cTpeniky. ONbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH CHJIBI
B3aUMO/ICMCTBUS KATYIIKK C TOKOM M MarHuTa OT CHJIBI TOKa U
HalpaBJeHUsT TokKa B Karymke. HM3ydeHue JeicTBud
MarHUTHOTO MOJs Ha MPOBOAHUK ¢ TokoM. KoHcTpynpoBaHue
U u3ydeHue pabotTel snektpoasurarens. Msmepenume KIIJ]




BHGKTpOHBHFaTeHBHOﬁ YCTaHOBKH. OMBITHI IO HNCCICOO0BAaHUIO
SABJICHUS BHCKTpOMaFHHTHOﬁ HUHAYKOUU: HCCJIICOOBAaHUC
W3MEHEHMI 3HAaUCHUS U HaIpaBJICHUA HHAYKIHUOHHOI'O TOKa

@uU3NYECKUE SABJICHUS B MPUPOAE: BIEKTPUUECKUE SIBJIICHUS B
atMocdepe, IMEKTPUUYECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE

721 nosie 3eMiH, Apel( MOoI0COB, POJIb MAarHUTHOIO MOJS JUIs
JKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE

TexHudyeckue  yCTPOMCTBA:  DJJIEKTPOCKON,  aMIEPMETP,

BOJIBTMETpP, PEOCTAT, CUYETYUK IIIEKTPUYECKOM DHEPIuH,

799 JIIEKTPOOCBETUTENBHBIE npudopHl, HarpeBarellbHbIC

' AIIEKTPOIPUOOPHI (mpumepsl), IIEKTPUYECKHUE

IIPEIOXPaHUTENHN, JJIEKTPOMAarHur, AIIEKTPOJIBUraTEIb

IMOCTOAHHOTI'O TOKA, 'CHCPATOP IMOCTOAHHOI'O TOKA

9 KNIACC
Kon
paszena Kon anemenTa [IpoBepsieMble 2IEMEHTHI COAEPKAHUS
MEXAHUWYECKMUE ABJIEHUA

8.1 Mexanuueckoe naBuxkeHue. MarepuanpHas Touka. Cucrema
orcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE NMPAMOTMHEHHOE IBHKEHHE
#i#Par#HHepaBHOMEpHOE  NPAMOJIMHENHOE  JIBHIJKEHHE.

8.4 CpenHsis 1 MTHOBEHHAsi CKOPOCTh TeJila TP HEPAaBHOMEPHOM
TIBYKEHUH

8.5 YckopeHne. PaBHOYCKOpPEHHOE NPSMOJIMHENHOE IBUKECHHE

8.6 #H##Par###CBoboaHoe nagenue. OnbiTel ["anumnes

3 ##HPar###PaBHOMEepHOE IBUKEHHE 110 OKPYXHOCTHU. [leproa u

8.7 yactota oOpameHus. JluHelHas W yryioBass CKOpOCTH.
LleHTpoCTpeMUTENBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 #H##Par###1 [puHuun Cyneprno3uiuy CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #H##Par###Cuna TpeHus: cuila TPEHHUS CKOJIbKEHHUS, CHIla
TPEHUSI TIOKOS, IPYTUE BHIIBI TPEHUS

8.14 ###Par###Cuna TSXKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS.

YckopeHue cBOOOAHOTO MaACHHUS




8.15

JiBmxenne 1uiaHer Bokpyr Cosnua. IlepBas kocmuueckast
ckopocTb. HeBecoMocTh 1 neperpysku

8.16

8.17

PaBHOBecue MarepuanbHO TOUKH. AOCOIIOTHO TBEPAOE TEIO

#i##Par###PaBHoBecue TBEPIOro Tella ¢ 3aKPEIUIEHHOW OCBIO
BpaiieHusi. MoMeHT cuibl. LleHTp TskecTn

8.18
8.19

Nmnynbce Tena. M3menenne nmiynbca. IMIynbe cuiibl

3aKoH COXpPaHCHUA UMITYJIbCa

8.20
8.21

#HH#HPar###PeakTUBHOE OBIKEHUE

Mexanndeckast pa60Ta 1 MOIIHOCTb

8.22

Pabora cun TspKecTH, ynpyroctd, TpeHus. CBsi3b SHEpruu u
paboThl

8.23

8.24

HOTCHIII/IaJII)HaH 3Hepr1/1$[ TCJa, IIOAHATOIO Haxq HOBerHOCTLIO
3emian

ITorennmanpHas OHCPIusa c)KaTon MPpY>XUHbI

8.25

#H#Par##Kunetnueckas sHeprus. TeopemMa 0 KHHETHUECKON
SHEPruu

8.26

8.27

H#H#Par###3akoH coXpaHeHUs: MEXaHUYECKOM SHEPruu

[IpakTuueckue padbOTHI:

OmnpeneneHue cpeiHell CKOPOCTH CKOJIBXEHHUS Opycka WM
JBMDKEHUS 1IapuKa IO HAKJIOHHOM Iiockoctu. OmpeneseHue
YCKOpPEHHUsi Tela TMpUd PABHOYCKOPEHHOM JIBUXKEHHUHU 11O
HAKJIOHHOMN IIOCKOCTH.

HccnenoBanne 3aBHCHUMOCTH TIYTH OT BpPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBM>KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka TUMOTE3BI: €CIIM MIPH PABHOYCKOPEHHOM JBIKEHUH
0e3 HayaJIbHOW CKOPOCTH MYTH OTHOCSATCS KaK PsiJi HEUETHBIX
qHuceld, TO  COOTBETCTBYIOUIME MPOMEXYTKM  BpPEMEHHU
OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHUS OT
CHJIBI HOpMaJIbHOTO JaBiieHus. OmnpeneneHue KodpduuueHTa
TpEeHUsl CKONbXeHus. OrpeneneHue KECTKOCTH TPYKUHBI
Omnpenenenne pabOTHl CUJIBI TPEHUS MPU PaBHOMEPHOM
IBIDKEHUM  Tela MO  TOPH3OHTAIGHOW  MOBEPXHOCTH.
Omnpenenenue padOThI CUIIBI YIPYTOCTH IPU MOABEME Ipy3a ¢
WCTIOJIH30BaHNEM HETOIBMYKHOTO M TIOJIBHYKHOTO OJIOKOB

8.28

8.29

@u3nyecKue SBICHUS B TMPUPOJAE: MNPWIHUBHI W OTJIUBHI,
nBrkeHue miIaHeT COJIHEYHOW  CHCTEMbI, PEaKTUBHOE
JIB)KEHUE KUBBIX OPTAaHU3MOB

Texuuyeckue YCTPOﬁCTBaI CIIMAOMCECTP, JATYHUKU ITOJIOKCHUA,
pacCTodAHNA U YCKOPCHUS, pAKCThI

9 MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI




10

9.1

KonebarenbHoe nBuxkeHune. OCHOBHBIE XapaKTEPUCTHKH
KoJIeOaHU: TIEpUo/J, YacTOTa, aMILIMTY1a

9.2

9.3

MaremMatnueckuii M NpPYKUHHBIM MasTHUKMU. [IpeBpamenue
SHEPIrUu MpHU KoJIeOaTEIIbHOM JIBIKEHUH

3aryxaromue  KojieOaHus.  BbIHy)XJIEeHHbIE  KOJieOaHUSI.
Pe3onanc

9.4

Mexannueckue BoJHBL. CBOMCTBA MEXaHWYECKHUX  BOJIH.
[IponosbHBIE ¥ TONIEPEYHBIE BOJIHBI. [[7TMHA BOJIHBI U CKOPOCTH
e€ pacrnpocTpaHeHusi. MexaHuuecKre BOJIHBI B TBEPAOM TeJIE,
celicMUYeCKUE BOJTHBI

9.5
9.6

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

NudpasByk u ynpTpa3Byk

9.7

[IpakTuueckue padbOTHI:

Onpenenenue YacTOTBI u nepuoaa Kose0aHuit
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenue 4acToThl M Mepuoja KoieOaHUM MPYKUHHOTO
MasiTHUKa

Uccnenosanue 3aBHUCHUMOCTHU nepuojaa KojeOaHuit
MOJIBELLIEHHOT0 K HUTH Ipy3a OT JUIMHBI HUTH. MccnenoBanue
3aBUCHMOCTH IE€pUoja KoJieOaHUM MPYKUHHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka HE3aBUCUMOCTH TepHoia KojieOaHu
rpy3a, MOJBELIEHHOr0 K HUTH, OT MAcChl Ipy3a U KECTKOCTU
npyxuHsl. I3Mepenne yckopeHusi CBOOOIHOTO MaieHus

9.8

9.9

@u3nyeckue SBJICHUA B MNPUPOAEC: BOCHPUSATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHUE, CEICMUYECKHE BOJIHBI, IIYHAMH,
9X0

TexHnueckue YCTpOMCTBA: 9XO0JIOT, HCIIOJIb30BaHUE
yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTpOMarHUTHOE  ToJe.  ODJIEKTPOMArHUTHBIE  BOJIHBIL.

10.1 .
CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas mpupoga cBera. CKOpPOCTh  CBeTa.
' BosHOBBIE CBO#CTBA CBETa
[IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOMCTB AJIEKTPOMATHUTHBIX BOJH C ITOMOIIBIO
MOOWIBHOTO TenedoHa
105 dusnueckue sBJICHUS B NPUPOE: OHOIIOTHYECKOe JEHCTBHE
' BUJIMMOTO, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3Ty4EeHUI
10.6 TexHUUECKHE yCTPOICTBA: HCIIOIB30BAHHUE YIIEKTPOMArHUTHBIX

BOJIH JJISI COTOBOH CBSI3U




CBETOBbBIE ABJIEHUA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimosnHENHOE PacIPOCTPAaHEHHUE CBETA
11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aKkoH OTpakKeHUs CBETa
114 [Ipenomnenue cBeta. 3akoH TmperaomsieHUs cBeta. [lomHoe
' BHYTPEHHEE OTPaKEHUE CBETa
11.5 JIunza. Xop jtyyel B IMH3e
11.6 Onrtuueckas cucteMa oTtoarnapara, MUKPOCKOIIAa M TEIECKOIa
117 I'maz  kak  omnruueckas  cucrema.  bau3opykoctb U
' NATbHO30PKOCTh
118 Paznoxxenne Oemoro cBera B crekTp. Onbitel HbroToHA.
’ CrnoxxeHue CeKTpalbHBIX I[BETOB. Jlucnepcus cBera
[IpakTrueckue pabOThI:
###Par##lccnenoBanue  3aBUCHUMOCTH  yIJIa  OTPasKEHUS
CBETOBOT'O JIy4a OT yIJia MaJeHHUs.
11 ###Par###113yuenue XxapakTepuUCTUK U300paKeHHsI TIpeMeTa B
IIJIOCKOM 3€pKalie.
###Par##lccnenoBanue 3aBUCUMOCTH  yIila HPEIOMIICHUS
CBETOBOTO JIyya OT yrja MaJieHUs Ha TPAHUIIE «BO3IYyX —
11.9 CTEKJIIO».
#H##Par## lonyyenue N300paKECHUM C IIOMOILBIO
coOMparoIeH JTUH3HI.
###Par#H#Onpenenenue doxycHoro paccTosiHUSA u
ONITUYECKOM CUITBI COOMPAIOIIEH JTHH3BI.
#H#H#Par###OnbITHI IO Pa3I0KEHUIO OEJIOro CBETa B CIEKTP.
##H#Par#H##ONBITEL O BOCHPHUATHIO LIBETAa MPEAMETOB MPU HX
HaOJII0JIEHUN Yepe3 IIBETOBbIC (PUIHTPHI
Oduznyeckue sBieHUs B npupoje: 3atmeHus Connua u JIyHsl,
11.10 I[BeTa TeJ, ONTHYECKHEe sBIeHUS B aTtMocdepe (uBeT HeOa,
pedpakius, pagyra, MUpax)
1111 TexHuyeckue ycTpoicTBa: OYKH, MEpHUCKoIl, QoToammapar,
' ONTHYECKUE CBETOBOIBI
KBAHTOBBIE SBJIEHU A
121 OmnswiTel Pesepdopna u mmanerapHas monenb aroma. Monenb
' aroma bopa
12 122 Hcnyckanne w mOIJIONIEHHWE CBeTa aTOMOM. KBaHTHI.
' JInnenyaTsie CIIEKTPHI
12.3 PanuoakTtuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
12.4 Ctpoenue aromHoro sipa. HykinoHHas MoJienb aTOMHOTO sifipa.

30To18!




PagnoakTtuBHble  mpeBpameHus. llepuon  momypacnana

12,5
aTOMHBIX sI7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO U
' MAacCOBOTO YHCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakumm cuHTe3a w neneHust spep. VCTOYHWKU SHEpruu
' CosnHiia u 3B€31
12.9 Snepnas sHepretuka. JlelcTBUEe paguOaKTUBHBIX H3Ty4CHUH
' Ha JKMBBIE OPTaHU3MBI
[IpakTuueckue padboOTHI:
Haburoienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.
12.10 HccnenoBanue TpPEeKOB: M3MEPEHHUE DHEPTUM  YaCTHIIHITIO
TOPMO3HOMY TyTH (110 oTorpadusim).
N3mepenue paaroakTuBHOTO (hOHA
Odusnyeckue  SBICHUA B TPUPOJE:  E€CTECTBEHHBII
1211 pPaAMOaKTUBHBIN (POH, KOCMHUYECKHE Iy4d, PaJAHMOAKTHBHOE
' W3ITy4eHUe MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PATUOAKTHBHBIX
W3ITy4YeHUN Ha OpraHU3M YeJoBeKa
1212 TexHUYeCKue YCTPOMCTBA: CIEKTPOCKOI, WHIWBHYabHBIH

A03UMCETpP, KaMEpa Bunscona




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

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbl
OCHOBHOTI0 00111ero 00pa3oBaHus Ha ocHoBe PI'OC

[Tonnmanue poiau GU3MKHU B HAYYHOH KapTHHE MUPa; CPOPMUPOBAHHOCTD
0a30BbIX MPEACTABICHUI O 3aKOHOMEPHON CBSI3M U IO3HABAEMOCTHU
ABIIGHUW  TNPHUPOABI, O PpOJIM  OKClepuMeHTa B  (usmke, o0
cuctemMooOpasyromieil poinu (U3UKH B Pa3BUTHH E€CTECTBEHHBIX HAyYK,
TEXHUKU M TEXHOJOTHH, 00 IBOIMIONUHN (PU3NYECKUX 3HAHUN M UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MUPA, O BKJIAJ€ POCCUICKUX U
3apyO0eKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, O0BSICHECHHE TIPOIIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHuA O BUJIAX MaTepuH (BELIECTBO U IOJE), O JIBUKEHUU KaK CIocode
CYILLIECTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHONM TEOPUU CTPOCHMUS
BEIIECTBA, O (PU3MUECKON CYIIHOCTH SIBJICHUN MPUPOABI (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHUE pa3JInyaTh
SBJICHUS 110 OIMCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JJaHHOE (PU3NYECKOE SIBIECHUE; YMEHHE Paclio3HaBaTh
IPOSIBIIEHUE M3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAIOLIEM MHUDE,
BBIJIEJISAS UX CYLECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'Ia}ICHI/IC OCHOBaMH ITOHSATHIHOTO armapara 1 CUMBOJMYCCKOI'O SA3bIKa
(1)I/I3I/IKI/I U HUCIOJB30BAaHUC HUX IJId PCIICHUA y‘~I€6HI)IX 3aaa4, YMCHHUC
XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/I3I/I"IeCKI/Ie SABJICHUS W TIPOLECCHI,
HCIIOJIb3Ys Q)YHﬂaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHHe OnuchiBaTh M3yUYCHHBIE CBOMCTBA TeN W (DU3UUYECKUE SBICHUS,
UCIIONB3Ys GU3UUECKUE BETUIHHBI

Brnanenue ocHoBaMU METO0B HAyYHOTO MTO3HAHUS C YYETOM COOTIOACHHUS
MpaBmJI O€30MACHOTO Tpy/Aa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSATEIHHO COOHMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W3
JIAHHOTO Habopa 000PY0BAHUS IO HHCTPYKIIMH, ONTUCHIBATEH X0/ ONBITA U
3aMUChIBaTh €0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOJIBI;

MMPOBCACHNEC MPAMBIX W KOCBCHHBIX I/I3MepeHI/II\/'I (1)I/IBI/I‘ICCKI/IX BCIIMYNH:
YMEHHE  IUIAaHUPOBaTh  W3MEPEHHUs, CaMOCTOATEIbHO  coOUpaTth
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY MO HMHCTPYKIIMH, BBIYUCIATH 3HAUYCHUE
BEJIMYMHBI U aHATTM3UPOBATH MOJTYYCHHBIE PE3YNIbTATHI C YIETOM 3a/IJaHHOM
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBEACHUC HECIIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHeﬂOBaHHﬁ;
CaMOCTOSITEIILHO COOMPATH IKCIIEPHUMEHTATBHYIO YCTAHOBKY U TIPOBOIHTH
HCCIICOOBAHUC 110 MHCTPYKIWH, IPEACTABIIATH ITOJYUCHHBIC 3aBUCUMOCTH




¢u3nvyeckux BEIMYMH B BHUAE TaOMUI W TpapuKOB, YUUTHIBATh
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIeIOBAHHS

[ToHnMaHue XapaKTEePHBIX CBOMCTB (PM3MUECKUX MOJIeNel (MaTepuanbHas
TOYKa, a0COJIFOTHO TBEPIOE TEJIO, MOJIEIN CTPOSHHS Ia3oB, KUAKOCTEH U
TBEPABIX TEJl, INIAHETApHAs MOJENb aTOMa, HYKJIOHHAs: MOJEIb aTOMHOTO
A1pa) U yMEHUE IPUMEHATH UX JJIs1 00bsACHEHNS (PU3NIECKUX MPOLIECCOB

VYMeHune o0BSCHATH (PU3UUECKHE MPOIECCHl U CBOWCTBA TEN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMi NPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTHU, BbIABJIATL [MPUYUHHO-CICACTBCHHBLIC CBIA3M U CTPOUTH
00BSICHEHHE C ONMOpOW HAa M3YyYCHHbIE CBOMCTBA (PM3UYECKUX SIBICHHH,
¢du3nUeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITH

YMeHue pemath pacu€THble 3a1a4u (Ha 6a3e 2 — 3 ypaBHEHHI ), HCTIONb3Ys
3aKOHBI B (DOPMYJIBI, CBSI3bIBAIONINE (DU3UYCCKHIE BETUYUHBI, B YACTHOCTH,
3aMUChIBaTh KPAaTKOE YCIOBUE 3aJ1a4M, BBISBJISATH HEAOCTAIOIINE JIaHHEBIE,
BEIOMpaTh 3aKOHBI W (opmynbl, HEoOXOmUMbIC JJIsi €€ peIICHHS,
WCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, MPOBOJUTH PACUEThI M OIICHUBATH
PEATMCTUYHOCTD MOJYYEHHOT0 3HAaUeHUS (U3UUYECKON BEJTMYMHBI, YMEHHE
OMpEeNATh Pa3MEPHOCTh (U3UYECKON BENWYHMHBI, MOJYYCHHOH MpH
pEIIeHUH 3aa4n

YMeHHe XapaKTepru30BaTh IPUHIUIIBEI IEUCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4Hcjie OBITOBBIX MPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJIOTHUYECKUX
IPOLIECCOB 10 UX OIMUCAHUIO, UCIIOJIb3Ys 3HAHHSI O CBOUCTBAX (PU3UUECKUX
SBJICHUN U HEOOXOUMble (PU3UUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnosib30Bath 3HaHUS 0 GU3NYECKUX SIBICHUSIX B TIOBCETHEBHOM
JKU3HU JUIs1 oOecrieueHus 0e30MacHOCTU NMpH OOpallleHuu ¢ OBITOBBIMU
npuOopaMy M TEXHUYECKUMHU YCTPONCTBAMH, COXpPaHEHUS 370pPOBbS U
COOJTIOJIEHHUs] HOPM 3KOJOI'MYECKOro TOBEACHUS B OKpY’Karollel cpene;
NOHUMaHHe HEOOXOJMMOCTH TPUMEHEHUs JIOCTI)KEHUH (QU3NKH U
TEXHOJIOTHH JUIsl pAalMOHAJIBHOTO IPUPOIOIOIB30BAHUS

11

OnelT moucka, npeoOpa3oBaHUs M IMpeACTaBiIeHHUs HHPOpMaLUU
(GU3M4ecKoro colxepkaHWs €  HCIOJIb30BaHHMEM HMH()OPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTMI; YMEHHME OLIEHHUBATh JIOCTOBEPHOCTH
NOJYy4eHHOM MH(POpPMAllMM Ha OCHOBE UMEIOIIUXCS 3HaHUH U
JIOTIOJTHUTEIbHBIX NCTOYHUKOB; YMEHHUE HCIOJIb30BaTh MPU BBHIIOJIHEHUH
yueOHbIX 3a/JaHUil HAYYHO-TIONYJSIPHYIO JIUTEPaTypy (HU3UUYECKOTOo
COJIep’KaHusl, CIpPAaBOYHbIE MaTepHalibl, pecypchl cetu WHTepHer;
BJIa/ieHre 0a30BbIMHM HaBbIKaMU MPeoO0pa3oBaHUs HHPOPMAIIUN U3 OJTHOU
3HAKOBOM CHCTEMbl B JpPYryl; YyMEHHE CO3/1aBaTb COOCTBEHHBIE
MMCbMEHHBIE W YCTHBIE COOOIICHHWS Ha OCHOBEe uWHMOpManuum u3
HECKOJIbKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS
ox

1 MEXAHUWYECKUE ABJIEHUA

Mexanndeckoe JBUKCHUC. MaTepI/IaJ'IBHaﬂ TOYKa. Cucrema OTCuéTa.

11
OTHOCHUTENBHOCTD JBH)KEHUS

PaBHOMepHOe W HepaBHOMepHOe aBmxeHue. CpemHss ckopocts. PDopmyna s
1.2  BelUMCIIEHHUSA CpeAHE CKOPOCTH: V = S/t

PaBHOMepHOC HpHMOHHHCﬁHOC JABHMIKCHUC. 3aBHCUMOCTh KOOpJZHMHATBI TEjla OT
BPEMCHH B CJIy4a€ paBHOMEPHOTI'O HpHMOHHHeﬁHOFO JABMOKCHUA:

13 (1) =x,+vt

Fpa(bI/IKI/I 3aBUCUMOCTH OT BpPEMCHHU [JI1 IPOCKOHH CKOPOCTH, IIPOCKIHHU
nepeMeuICHusd, IMyTH, KOOPAWHATHI ITPU PaBHOMCPHOM HpﬂMOHHHeﬁHOM JABMOKCHUH

3aBHCHUMOCTD KOOpAUHATBl TE€Jla OT BPEMCHU B ClIyda€ PaBHOYCKOPCHHOI'O
HpHMOHHHeﬁHOFO JBHIKCHUA:

| 3] [y

Sl =vy s+ ay=

@opMyIIbl i1 IPOEKIUU NTEPEMELIEHUS, IPOECKIIUU CKOPOCTH U IIPOEKIUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKECHUH:

2
14 -Sx(F)=UOx'f+ﬂx'%.
U_\'('f):l)ﬂ_\'_hﬂj\' £,

a.(f)=canst,

5 5

2 2 _ 4
Uiy Uiy Sy

I'paduiku 3aBUCHMOCTH OT BpEMEHH AJIsl MPOECKIIUN YCKOPEHUSI, IPOEKLIUU CKOPOCTH,
MIPOCKINN TIEPEMELIEHUs, KOOPAWHATBHI IPU PABHOYCKOPEHHOM MNPSAMOJUHEHHOM
JBUKECHUH

CBobGonnoe mnanenue. DopMynbl, ONHMCHIBAIOIIME CBOOOAHOE MAJCHUE Tejla I10
15 BEPTUKAIM (JBWKEHHME Tela BHU3 MJIM BBEPX OTHOCUTENBHO TMOBEPXHOCTH 3E€MIIM).
' I'paduku 3aBUCUMOCTH OT BpEMEHU ISl TPOEKIIMH YCKOPEHU S, TPOEKIIMHU CKOPOCTH U

KOOpJIHHaTBI HpI/I CBO6OJIHOM IIaACHUU TEJia 110 BepTI/IKaJ'II/I

CKopocTh paBHOMEPHOTO JBUKEHHUSI TeJIa 10 OKPYKHOCTH. HarmpaBiieHrne CKOpOCTH.
16  ®dopmyna [ BBIYHCIEHUS CKOPOCTH Yepe3 paAnyC OKPYKHOCTH U TEPHUOJ
oOparnieHus:




LentpoctpemMutenbHoe  yckopeHue.  HampaBineHue — HEHTPOCTPEMUTEIBHOTO
yckopenus. Dopmysia Jisl BBIYUCIEHUS YCKOPEHUS:

b
=R
®opmyina, cBsI3bIBaIOIIAs EPUOJT U YACTOTY OOpalCHHUS:
Y
T

Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:

_om

1.7 V
1.8  Cwuna — BextopHas ¢puznyeckas BennauHa. CI0KeHUE CHIT
1.9  SBnenue unepuuu. [lepsriii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m.d
1.10
CoHarpaBie€HHOCTh BEKTOpa YCKOPEHHUs TeJla M BEKTOpa CHUJIbI, IEUCTBYIOIIECH Ha
TEJIO0
B3anmopeincreue ten. Tperuit 3akoH Herorona:
1.11 F p _*Fl—>2
Tpenue nokoss U TpeHHe CKoOJbKeHUs. Popmyna JUisl BBIUMCICHUS] MOJIYJS CHUJIIBI
TPEHMS CKOJIBKECHMSL:
F_=u-N
1.12 p =K
Hedbopmarus Tena. Yopyrue u Heynpyrue aedopmarii. 3aKoH yrnpyrou nedopmaruu
(3akon I'yka):
1.13 F=k-Al
1.14  BcemupHoe TATOTeHHE. 3aKOH BCEMUPHOTO TATOTEHUS:




My -1,
F=G.—1 2

R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.

dopmyna 1715 BBIYUCICHUS CHIIBI TSHKECTH BOJIHM3H MmoBepxHocTH 3emin: F = mg.
JBmxenue mianer Bokpyr Connua. [lepsas kocmudeckas ckopocts. HeBecomocTs u

neperpy3ku

Nmmynbe Tena — BeKTopHas GU3NYecKasi BETMYUHA.
1.15 D=mi

Nmnynsc cucremsl tein. M3menenue umnyisca. Mmyinsce cusl

3akoH COXpaHCHUA UMITYyJIbCa IJIsd 3aMKHYTOﬁ CUCTCMBEI TCII:
1.16  p=mmU +imyU, =const

PeakTuBHOE ABMXKEHUE

Mexannueckast pabora. @opmya s BEIYUCICHUS PAOOTHI CHIIBL:

A=Fsooscx
MeXﬁHI/I‘-IeCKaH MOIITHOCTb:
1.17
=24

y

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. q)OpMy.Ha JJIA BBIYHUCJIICHU A
KHUHETUYECKOM SHEPTHHU:

2
1.18 TeopeMa 0 KMHETUYECKOM SHCPIUHU. CDOpMy.TIa JJIA BBIYHMCIICHUA HOT@HI.IPIEU'ILHOIZ
OHEPIUU TCjia, IOAHATOIO

Hag 3eMIIEit:

E,= mgh

Mexannyeckas JHEeprus:

E=E,+E,

1.19 .
3aKOH COXpaHEHUsI MEXaHN4YEeCKOH 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

MEXaHU4YEeCKOH OHEPTHUU B OTCYTCTBUC CUJI TPCHUA: E = const.
HpeBpameHHe MEXaHU4YeCKOM SHCPTHHU IIPU HAJIIMYUU CUJIBI TPCHUS.

[TpocThie MeXaHU3MBI. «30JI0TOE MTPABUIO» MEXAHUKH.
1.20  Pomuar. Moment cuisl: M - Fl.

VYcinoBue paBHOBECHS pblyara:




M +M +..=0
[ToxBwxHBIN 1 HenoABWKHBINA 010ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesaas
A—a&rpaqe:ﬂ:aaﬂ

1.21

JlaBiieHne TBEPAOTO TENA.
dopMyta i1l BBIYUCIICHUS 1aBJICHHS TBEPIOTO Tena:
F
pP= G
JaBnenue raza. ATMocdepHoe JaBieHHUE.
I'unpocraTuueckoe AaBlieHUE BHYTPH KUIKOCTH.
dopmyna 71 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:

p=pgh+p_,

1.22

1.23

1.24

3axoH [lackans. I'mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna 1715 onpeneneHus BBITAIKUBAIOIIEH CUIIbI, AEHCTBYOLIEH

Ha TCJIO0, HOI‘p}I')KéHHOC B X KHNJAKOCTB MJIHU I'a3:

VYcaopue nnaBanus teia. IlnaBanue CYZI0B 1 BO3AYyXOILIaBaAHUEC

Mexannueckue KosnebaHus. AMIUINTY/A, IEPUOA U YacToTa Konebanuil. Popmyna,
CBSI3bIBAIOIAS YACTOTY U MEPHOJ KoJIeOaHMiA:

1.25

1.26

MaremMatnyeckuii W IPYKUHHBIA MasgTHUKU. IIpeBpamieHue »sHeprum Ipu
K0JIe0aTeNbHOM JIBUKEHUU

33TyxaIOH_II/IC KOJIeOaHHS. BBIHY)KILGHHLIe koJieOanus. Pe3onanc

1.27

MexaHudeckue BOJIHEL HpOI[OJ'IBHI)IC N TIONCPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H
CKOPOCTb PACIpPOCTPAHECHHUS BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpa’keHNE 3BYKOBOW BOJIHBI HA T'PAaHULE JIBYX
cpea. UHdpa3ByK U ynbTpa3Byk

1.29

IIpakxmuueckue pabomol

N3mepenne cpenHell IIJIOTHOCTH BEIIECTBA; APXMMEAOBOM CHIIBIL, KECTKOCTH
MPY>KUHBI; KO3(PUIIMEHTa TPEHUSI CKOIBKCHHS; pPaOOTBl CHUJIIBI TPEHUSI, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH JBIDKCHHS OpyCka TO HAKJIOHHOM TUIOCKOCTH;
yCKOpeHUsI OpycKa Mpu IBMIKEHUHM MO0 HAKIOHHOW TUIOCKOCTH; YacTOTHI M MEpUOa
KojeOaHWi MaTeMaTHYecKOoro MasTHHKA; 4YacTOThl W Tepuoaa KoseOaHui




MPYKUHHOTO MasiTHUKA; MOMEHTa CHJIbI, JIEHCTBYIOIIETO Ha pblyar; paboThl CHIIBI
YIIPYTOCTU TIPH NOABEME TPy3a C IOMOIIBIO HEMOIBIKHOTO OJIOKA; PabOTHI CHIIBI
YIIPYTOCTH NPH MOIbEME IPy3a C TOMOIIBIO MOJIBIXKHOTO OJI0KA.

HccnenoBanne 3aBUCHMOCTH apXUMEJIOBOW CHIIBI OT 00BEMa MOTPYXKEHHOW YacTH
TeJla M OT TUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOLICH CHJIBI OT MACCHI
TENla; CHJIBl TPEHHs CKOJBKEHHS OT CHJIBI HOPMalbHOIO MJABICHHS W OT poja
MOBEPXHOCTHU; CHJIBI YIIPYTOCTH, BOSHUKAOIIEH B IPYKUHE, OT CTETIEHU JIehopMauu
MPYKUHBL, YCKOpEHHsI OpycKa OT yrja HaKJIOHA HaIlPaBISIONIECH; eproaa (4acTOThI)
KoJIeOaHUH HUTSHOTO MAasiTHUKA OT JUIMHBI HUTH; MEpHOJa KOJIeOaHUH TPyKUHHOTO
MasTHHKAa OT MaccChl Tpy3a U KECTKOCTU NMPYKHUHBI; UCCIEAOBAHHE HE3aBUCHMOCTHU
nepuoaa KojeOaHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka ycioBus
paBHOBECHS pblYara

Quszuueckue sA61eHUA 6 npupooe: IPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOU Y HEKUBOH NPUPOJIE, JEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, IIPUIINBBI
U OTJIUBBI, IBWKeHUE IulaHeT CONMHEYHOM CHCTEMBl, pEaKTUBHOE JIBM)KEHUE KUBBIX

1.30 OpPraHU3MOB, pblYaru B TeJe YeJIOBEeKa, BIMSHUE aTMOCEPHOro aBJIECHUS Ha )KUBOH
OpraHu3M, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB IKMBOTHBIMH, 3E€MJIETPSICEHUE,
celicMU4ecKHe BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoucmea: CHOUIOMETP, IaTYUKU IIOJIOKEHUS, PACCTOSHHUS MU
YCKOPEHUs, JUHAMOMETp, IMOJAUIMIIHUKH, pakKeTbl, pblyar, MOJBUXKHBIA U

131 HENOJBW)XKHBIA OJOKH, HAKJIOHHAs IUIOCKOCTb, IPOCTbIE MEXaHU3Mbl B OBITY,

' cooOlIamecss Cocyabl, YCTPOMCTBO BOJONPOBOAA, THMIpPABIMUYECKUI Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPLIHEBOM HAacoc, apeoMeTp, HXO0JIOT,
HCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OcCHOBHBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPHUH CTPOEHUsS BEILECTBA.

2.1 Mopenn TBEPHOTO, OSKUIKOTO W  Ta3000pa3HOTO  COCTOSIHMH  BEIIECTBA.
Kpucrannnueckue u amop¢Hble Tena

99 JIBm>keHHe yacTull BemecTBa. CBsI3b CKOPOCTH ABMXKEHHUS YacTHIl C TEMIIEPATypOH.

' BbpoynoBckoe nBmxenue, mupdysus

2.3  CmauuBaHHe U KaIWUIPHBIE SIBICHUS

2.4  TemnoBoe pacUIMpEeHHE U CKATHE

2.5  TemnoBoe paBHOBECHE

26 Buytpennss sueprus. Paborta u renonepenaya Kak criocoObl U3MEHEHUsI BHYTpEHHEN

' SHEPruu

2.7 Bwuasl Teruonepeniayn: TEMIONPOBOAHOCTb, KOHBEKIINS, U3ITyuYeHHE
Harpesanue u oxnaxzaenue ten. KonnuecTBo TerioThl. Y aenbHas TEIIOEMKOCTb:

28 o=cm(ty-1)
3aKOH COXpaHEeHMsI SHEPTUH B TEIJIOBBIX Mpolieccax. Y paBHEHHE TEIUIOBOTo OanaHca:

2.9

O +0, +..=0




Hcnapenue u koHaeHcanus. Mi3aMeHeHne BHYTpEHHEN SJHEPIUH B IIPOLIECCE UCTIAPEHUS

210 U KoHIeHcauu. Kurnenue )xuakoctu. Y ienbHas TeroTa napooopasosanus: L = Q/m
2.11 BnaxxHOCTH BO3ayXa
[TnaBnenue u kpuctawu3anys. Mi3MeHeHne BHYTpEHHEH SHEPTUH TPY IJIABICHUH U
KpUCTaJUTM3aluK. Y IeJIbHAS TEIUIOTA TUIABJICHUS:
2.12 0
- m
513 BHyTpeHHsIs SHEprust CropaHus TOIUIMBA. Y JIeNIbHAs TEIUIOTa CrOPaHUs TOIUTHBA: (| =
' Q/m
2.14  Tlpunuuns! padotsl TertoBbix asuratencii. KI1/] reroBoro neurarens
Ipaxmuueckue pabomul
W3mepeHnue ynenbHON TEIUIOEMKOCTH METAJLUTUYECKOro IMIIMHAPA; KOJINYEeCTBA
TEIUIOTHI, MOJYYSHHOTO BOJOH KOMHATHOH TemImeparypbl (pUKCHPOBaHHOW MacChl, B
515  KOTOpYIO omymeH HArpeThlid MUJINHJP; KOJIMYECTBA TEIIOTHI, OTJAaHHOTO HATrPETHIM
' [WJIAHIPOM, ITOCJIC OITYCKaHUS €r0 B BOJAY KOMHATHOM TEMIIEPATypPhl; OTHOCUTEIIBHON
BJIQKHOCTH BO3/yXa; yAEJbHOM TEIIOTHI IIaBJICHU Jbja. VccrnepoBanne n3MeHEHUs
TEMIIEpPaTypbl BOABI TPH PANIMYHBIX YCIOBHSX; SBJICHHUS TEILUIOOOMEHA TIpU
CMELIMBAHUU XOJIOJHOM U TOPSYEH BOJIBL, MTPOIECCca UCTTAPCHUS
Qusuueckue a6leHUs 6 npupooe. TOBEPXHOCTHOE HATSDKEHUE W KaMJUIIPHBIC
2.16  sBNeHWS B TpUPOIE, KPUCTALIBI B mpupojae, uainydenne CoiHIA, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bI; 00pa3oBaHue pOCHI, TyMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea: KaNWULIPbI, TPUMEPbI HCIIOJIB30BaHUS KPUCTAJIOB,
2.17 | KUIKOCTHBIA TEPMOMETP, TATIUK TEMIIEPATYPHI, TEPMOC, CHCTEMA OTOTUJICHHSI IOMOB,
TUTPOMETPBI, TICKHXPOMETP, TTapoBasi TypOMHA, JIBUTATEITh> BHYTPECHHETO CrOPAHUS
3 DJIEKTPOMATHUTHBIE SIBJIEHU
3.1  Dmekrpusanus Ten. J[Ba BUIa JISKTPUICCKUX 3aPSIOB
3.2 = BsaumopeiicTBue 3apsukeHHBIX Tenl. 3akoH Kymnona
3.3 | 3akoH coxpaHEHUs IEKTPUICCKOTO 3apsiaa
3.4 DnekTpuueckoe mone. Hampspk€HHOCTH — diekTpuueckoro mois.  [IpuHiun
' CYTIEPIO3HIINH SIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurtenn onexktpuueckux — 3apsgoB. JleficTBHe SJEKTpUYECKOTO TOJS  Ha
' anekTpudeckue 3apsiabl. [[pOBOTHUKY U IUITEKTPUKH
[TocTtossHHBIN BMeKTpUYECKHil TOK. [lelicTBUA anekTpuueckoro Toka. Cuia Toka.
3.6 = Hampsokenue.
l=q/t,U=A/
3.7 DJEeKTpUYECKOe CONPOTUBIICHUE. Y AETBHOE IIEKTPUIECKOE CONPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma ayis ydactka snekrpuueckon ernu: | = U/R
3.9  TlocnenoBatenbHOE COSIMHEHNE TIPOBOTHUKOB!




1, =1, U=U,+U,. R=R,+R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PAaBHOI'O COIIPOTHBJICHUA:

U=U:I=1+I;R=2.
- - ’,

-

CMelranHbIe COCIUHCHUA MMPOBOAHHUKOB

3.10  PaGota m MoutHOCTH 3J1ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenma:
3.11 0=1 2 pos
312 OmneIiT Opcrena. MarHuTHOE MoJIe MPSAMOTO MPOBOJIHUKA C TOKOM. JIMNHMM MarHUTHOU
' UHIYKLIUH
3.13  MarauTHOe MoJIe MOCTOSHHOTO MarHuTa. B3anuMo/IeiCTBUE MTOCTOSTHHBIX MArHATOB
3.14  JleiicTBME MarHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM
3.15  Omsbrrer @apazest. SBneHue 1eKTpOMarHuTHON HHAYKIUH. [IpaBuiio Jlenma
IIpaxmuueckue pabomol
N3mepenue 37eKTpHIECKOTO COTPOTUBIICHHSI PE3UCTOPA; MOIITHOCTH JIEKTPHIECKOTO
TOKa; pabOTHI AIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MTPOBOIHUKE (PE3UCTOPHI,
316 JIAMIIOYKa), OT HAMPSDKCHHS Ha KOHIaX MPOBOIHUKA; 3aBUCUMOCTH COITPOTUBIICHHSI OT
' JUIMHBI  TPOBOJIHUKA, TUIOIIATX €ro IOIMEPEYHOr0 CEYCHHWS W YACIHHOTO
COIPOTHUBIICHUS.
[IpoBepka mpaBuia A7 DIEKTPUUYECKOTO HAMPSDKEHUS TPU  MOCIEA0BATEIHHOM
COCIMHEHUHN TIPOBOJHUKOB; TMpaBWia M CHJIBI DIIEKTPUYECKOTO TOKa MpH
napayielbHOM COEIMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Quzuueckue sA6NeHUss 6 Npupoode: DICKTPUUECKHE SBICHUS B arMmocdepe,
3.17  BIEeKTPUYECTBO KUBBIX OPTaHW3MOB, MArHUTHOE T0Jie 3eMITH, Apeid MOI0COB, POJb
MarHMTHOTO TIOJIS A7Is )KU3HH Ha 3emIie, MOJSIPHOE CUSHUE
Texuuueckue ycmpoticmea: dNEKTPOCKOI, aMIIEPMETP, BOJILTMETP, PEOCTAT, CIETUUK
318 ANEKTPUYECKOW DHEPTHH, DJICKTPOOCBETHTEIBHBIC MPUOOPHI, HArpeBaTeIbHBIC
' ANEKTPONPUOOPHl (MIPUMEPHI), SIEKTPUUECKUE MPEAOXPAHUTENN, DIEKTPOMATrHHUT,
ANEKTPOABUTATENb MOCTOSHHOTO TOKA, TeHEPATOp MOCTOSHHOTO TOKA
3.19  DmexkrpoMarHuTHBIC BOJHEIL. [1Ikaa 3IeKTpOMAarHUTHBIX BOJTH
3.20  Jlyuemas mojaenb cBeta. [IpsiMonuHeHOE pacipoCcTpaHeHHEe CBETa
3.21  3akxon oTtpaxkeHus cera. [I10ckoe 3epkano
3.22  IlpenomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa
3.23  lucmepcus cBeTa
394 Jlunza. Xop myueit B muH3e. @OKyCHOE paccTosHUE TUH3BL. ONTHYecKas CUiia JINH3bI:
' D=1/F
3.25 TI'ma3 kak ontuyeckas cucrema. Onrudeckue Npudopbl




IIpakmuyeckue pabomul

#H##Par###lI3mMepeHne  ONTHYECKON CHJIBI  coOMparolieil  JuH3bI;  (HOKYCHOTO
paccTosiHAsT cOOMparoIIei JIMH3bI (10 CBOMCTBY PAaBEHCTBA Pa3MEPOB IMpEaMETa U
n300pakeHMs, KOrJa NpeAMET pAacIoJIOKEH B JBOHHOM (oKyce), MoKa3aTels

3.26  mpeloMJIeCHUs CTEKIIa.
###Par####ccnenoBanue CBOWCTBA W300paXeHUS, IOJYYCHHOTO C ITOMOIIBIO
coOuparoniel JTUH3bI;, U3MCHEHHUST (POKYCHOTO PACCTOSIHHUS JIBYX CJIOXXCHHBIX JIMH3,
3aBUCHMOCTH YTJIa TPEJIOMIICHUsS CBETOBOTO JIyda OT YIJIa MAJCHHUS Ha TPaHUIE
«BO3JIYX — CTEKIIO»
397 Qu3zuueckue sa6neHus 8 npupooe: 3atMmenus Comnna u JIyHbl, IBeTa TeJ, ONTHYECKHE
' ABIICHUS B aTMOcdepe (uBeT HeOa, pedpakius, pamyra, MUPax)
3.28  Texnuueckue ycmpoticmea. O4KH, IEPUCKOI, (poToarmapar, ONTUYECKUE CBETOBObI
4 KBAHTOBBGIE ABJIEHUA
41 PanunoaktuBHOCTh. AJsbda-, Oera-, ramma-uznydenus. Peaknum anbda-u Oeta-
' pacmaza
4.2 OmnsiTsl Pesepdopaa mo paccesnuto ansa-uactun. [lnanerapaas moaens atoma
4.3 CocraB aToMHOTO0 siipa. M30Tombl
4.4  Ilepuon nomypacmnazaa aTOMHBIX sJIEp
45  Slpepubie peakiuu. 3aKOHBI COXPAHEHUS 3apSAJOBOIO U MAaCCOBOTO YHCET
Du3zuueckue s6/1eHUsL 8 NPUPOOe: CTECTBEHHBIA PaIOaKTHBHBINA (DOH, KOCMUYECKHE
4.6  myuu, paAMOAKTUBHOE U3NTy4yEHUE IPUPOIHBIX MUHEPAJIOB, IEHCTBUE PAAMOAKTHBHBIX
W3ITy4YeHU Ha OpraHu3M YeJoBeKa
47 Texunuueckue ycmpoticmea: CIEKTPOCKON, WHIUBUAYATbHBIA JTO3MMETp, Kamepa

BI/IJ'II)COHa, AACPHad SOHEPreTUuKa




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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