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OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA «®PU3UKA»

®dusnka SBIAETCS CUCTEMOOOPA3yIONUM [IJIi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB W SIBICHUI,
H3y4aeMbIX XUMHUEH, OWoorvuei, acTpoHOMHUEH M (u3ndeckod reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, MNPEAOCTaBIsI€T HauOoJee SCHbIC
oOpa3lbl MPUMEHEHUsS HAYYHOTrO METOJa TMO3HAHUs, TO €CTh Croco0a MOJIy4YeHus
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Onmna w3 TIaBHBIX 3ajad  (U3UYECKOr0 O0Opa3oBaHMs B CTPYKType OOIIEero
o0pa3oBaHMs COCTOUT B (HOPMHUPOBAHHUH €CTECTBEHHOHAYYHON IPaMOTHOCTH M WHTEpeca
K HayKe y O0y4YaroImxcs.

N3yuenue ¢uzmku Ha 0a30BOM YypOBHE MPEAIOJIAracT OBJIAJICHUE CICAYIOIMIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBJICHHUS,

OIICHUBATh U TOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIICTIOBAHUS;

MHTEpIPETUPOBATh JaHHBIE M  UCIOJb30BaTh HAYYHBIE JI0KA3aTeJIbCTBA
JUIS1 TIOJTYYEHHUSI BBIBOJOBY.

HEJIM N3YYEHHUSA YYEBHOI'O ITPEJIMETA «®PU3UKA»

enu n3yyenus (U3MKU Ha YpPOBHE OCHOBHOT'O 0O0OIIIET0 0Opa30BaHUS OINPE/ICICHBI
B Konuenmuu mnpenojaBanusi y4eOHOTo mnpenmera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3anusax Pocculickon Oenepanny, peanu3yrommx OCHOBHBIE
o0meoOpazoBareNbHble  MPOrpaMMmbl,  yTBepkKAEHHOW  pemenuem  Kosueruu
MunucrtepcTBa npocBemenus Poccutickoit Deaepanuu (mpoTokon oT 3 aexadpst 2019 r.
No TTK4BH).

Lenu usyuenus Gu3uKu:

MPUOOpPETEHUE MHTEpPEca U CTPEMIJICHUS OOYYaIOIIMXCS K HAyYHOMY H3YUYECHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHUE TMPEJCTABICHUNM O HAYYHOM METOAEC NO3HaHHS U (HOPMUPOBAHUE
UCCIIEIOBATEIHLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHWE HAYYHOTO MHPOBO33PCHHS KaK pe3yjibTaTa HW3YYEHUS OCHOB
CTPOCHUS MaTepuu U PyHIAaAMEHTATbHBIX 3aKOHOB (DM3UKH;

dbopMupoBaHUE TpEACTaBICHUH O POIM (U3UKU I Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE TMPEJCTABICHUNA O BO3MOXHBIX cdepax Oymaymier mnpodeccrnoHanbHON
NEeSATENbHOCTH, CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JajdbHEHIIEMY OOYyUYEHHUIO B 3TOM
HaIpaBJICHUMU.

JlocTikeHre 3TUX 1eJied MporpaMMbl 1Mo (PU3MKE HA YPOBHE OCHOBHOTO OOIIErO
o0pa3oBaHUs 0OECIICYMBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

MpuoOpeTeHNEe 3HAHWUW O AUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXaHUYECKUX,
TEIIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpEeTEHUE YMEHWW ONHUCHIBAaTh U OOBSCHATh (PU3UUYECKHE SBICHUS
C UCIOJIb30BaHUEM TMOJTYUYCHHBIX 3HAHUH;



OCBOCHHE METOJIOB PCIICHUS MPOCTCUIINX PAaCUETHBIX 33J1ay C HMCIOJIb30BAHHEM
(bU3HYECKUX MOJICIICH, TBOPUYECCKUX M MPAKTHKOOPUECHTUPOBAHHBIX 3a]1a4;

pa3BUTHEC YMCHHA HAOMIOMATh MPUPOIHBIC SIBICHUS U BBINOJHATH OIBITHI,
nabopaTopHbie pabOTHl W JKCIIEPUMEHTAIBHBIC HCCIEAOBAHUS C WCIOJIb30BAaHUEM
U3MEPUTENBHBIX MPUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpMaNUeH (HU3UIECKOTO COACPIKAHMSI, BKITFOYAsT
uHGOPMAITMI0O O COBPEMEHHBIX JOCTWKEHUAX (U3HKH, aHAIU3 U KPUTUUYECKOE
OlICHUBaHUE UH(pOpMAaIIK;

3HAKOMCTBO €O cdepamMu TpPOoPECCHOHATLHON JICSITCIBHOCTH, CBS3aHHBIMHU
¢ (usnkol, WU COBPEMEHHBIMU TEXHOJOTHSMHU, OCHOBAaHHBIMH Ha JOCTHKEHHUIX
(U3HYECKON HAayKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B coorBerctBUM ¢ ®PI'OC OOO yueOHbIt npeamer «Dusuka» BXOJUT B
npeaMeTHYI0 007acTh «ECTeCTBEeHHO-HAYYHBIE TIPEIMETH) U SBISCTCS 00s3aTCIIHBHBIM
1u1st uzydenusi. Ha nzyuenue ¢usuku (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi oTBonutcs 238 dyacoB: B 7 kjacce — 68 dacoB (2 yaca B HEJEINIO),
B 8 Kkiacce — 68 4acoB (2 gaca B HeAeno), B 9 kinacce — 102 gaca (3 gaca B He/IeINIO).

[Ipennaraemslii B mporpamme 1o Gpusrke nepedeHs 1abopaToOpPHBIX pabOT U OMBITOB
HOCUT PEKOMEHJIATENIbHBIA  XapakTep, Y4YWUTellb JeJaeT BbIOOp MPOBEICHUS
Ja00paTOpPHBIX PpabOT U OMNBITOB C Y4€TOM HMHAMBUIYAIBHBIX OCOOCHHOCTEH
00ydJarommxcsi, CMHUCKa JKCIEPUMEHTAIBHBIX 3aJlaHul, TpeIaraéMbIX B paMKax
OCHOBHOT'O I'OCY/JIapCTBEHHOTO AK3aMeHa 1Mo (PU3HKe.

COIAEPKAHUE OBYUYEHUSA
7 KITIACC
Pa3znes 1. ®u3nka u €€ poJib B NO3HAHNH OKPYKAKIEro MHUpPa
®usznka — Hayka o mnpupoae. SABneHus npupoabl. Duznueckue SABICHUS:

MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BennunHbl. M3mepenne ¢puznyecknx BennynH. Ouznueckue npruOopsl.
[TorpemHoCTh M3MEpeHnit MexxayHapoaHast CUCTEMA €IUHUL.

Kak ¢u3uka u  JOpyrue  ecTeCTBEHHbIE HAayKd  HM3Yy4aloT  IPHUPOAY.
EcTecTBeHHOHAYUYHBII METOJ] MO3HAHMS: HAOIIO/IEHNE, TOCTAHOBKA HAy4YHOI'O BOMPOCa,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, 00BICHEHHE HAOII0JaEMOT0
apieHus. Onucanue PU3NYECKUX SBJICHUN C TOMOILBIO MOJIETEH.

Llemoncmpayuu
MexaHuueckue, TeIIOBbIe, SIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
®duznueckre TpudOpPHI U MPOIEAypa MPSMbIX U3MEPEHUN aHATIOTOBBIM U LIU(POBBIM
IpUOOPOM.

Jlabopamophwvie pabomul u onvimol



OrnpenesneHre MEeHbI JASJICHHS KTl K3MEPUTEIILHOTO ITproopa.

N3mepenue pacCTOsTHUN.

N3mepenne 00bEMa )XKUAKOCTH U TBEPAOTO TEIa.

Onpenenenue pa3sMepoB MajbIX TE.

N3mepenue temrnepaTtypsl OIpU MOMOIIM XKUJIKOCTHOIO TEPMOMETPA U JaTUMKA
TEMITIEPaTypHI.

[IpoBenenue uccienoBanus Mo MPOBEPKE TUIIOTE3bI: JATBHOCTD MOJIETA [IAPUKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIbIIIEC BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayaibHbIe CBEACHUS 0 CTPOCHUU BelleCTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIIHE
JTUCKPETHOE CTPOEHHE BELIECTBA.

JIBrm>keHne yactull BenectBa. CBsI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIl.
BpoyHnoBckoe nBmwxenue, nuddysus. BzaumoaeicTBre yacTuil BeeCTBA: MPUTKEHHE
Y OTTaJKMBAHUE.

ArperatHpie COCTOSHMSI BEILIECTBA: CTPOCHHUE Ta30B, MXUJKOCTEHW W TBEPABIX
(KpucCTaUIMYEeCKUX) TeJl. B3auMOCBs3b MEXKJYy CBONCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbpIX COCTOSIHUSIX M HMX aTOMHOMOJEKYJSPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jlemoncmpayuu

Hab6ntonenne OpoyHOBCKOTO IBHKEHHUS.

Habnronenune nuddysumn.

HabGmronenve siBneHul, OOBACHSIONIMXCA NPUTSKEHUEM WIM OTTAIKHUBAHUEM
YJaCTHI] BEIICCTRA.



Jlabopamopnvie pabomwl u onvimoi
OueHka 1uamMeTpa aToMa METOJIOM PSAOB (C UCToNIb30BaHUEM (poTorpaduii).
OnbIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITHI MO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKEHHUSL.

Pa3nen 3. /IBU:KeHHE M B3aUMO/IeliCTBHE TeJl
MexaHnnueckoe IBH>KeHUE. PaBHOMEPHOE M HEpaBHOMEpHOE IBUkKeHNE. CKOPOCTb.
Cpennsist CKOpOCTh TP HEPABHOMEPHOM JIBM>KEHHMH. Pacu€T myTH 1 BpeMEHU JBUKEHUS.
SBnenue nnepuuu. 3aKoH MHEPIMU. B3auMoaencTBre TeN KaK MPpUYUHA U3MECHEHUS
CKOpPOCTH JIBMKEHHUA Teld. Macca Kak Mepa MHEPTHOCTH Teia. IInoTHOCTh BeliecTsa.
CBs3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEILIECTBA.

Cuita KaKk XapakTepucTuka B3auMmozencTBus Ten. Cuna ynpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIEHUE TATOTEHUS U cuia TskecTh. Cuna
TSKECTH Ha Apyrux raHerax. Bec tena. HeBecomocTs. CrioxkeHne cuil, HApaBIEHHbIX
no oaHoW mnpsimoil. PaBHomelcTByromas cwi. Cuia TpeHus. TpeHHe CKOJbXEHUS U
TpeHUe NMoKosl. TpeHne B IPUPOJIE U TEXHUKE.

Llemoncmpayuu
Habmnronenne MmexaHn4ecKkoro ABMKEHUS Tela.
N3MepeHne cKkopoCTH NPSIMOJIMHENHOTO JIBH>KECHUSL.
HabGntonenue siBneHus: MHEPIUU.
Ha6nronenue nsmMeHeHus: CKOpOCTH MPH B3aUMOICHCTBUN TETT.
CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEII.
CrnoxeHue cuil, HapaBJIeHHBIX IO OAHOUN MPSIMOIA.

Jlabopamophwvie pabomul u onvimol

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapyKa B )KUIKOCTH, MOJICIN
ANEKTPUIECKOTO aBTOMOOMIIS ¥ TaK Jajiee).

Omnpenenenre CpenHe CKOPOCTH CKOJBKEHUSI OpyCKa WM MIAPUKa TI0 HAKIIOHHOM
MJIOCKOCTH.

Ornpenenenue mIOTHOCTU TBEPAOTO TENA.

OnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh PacTsKeHUs (J1epopMalium) npyKUHbI
OT MPHWJIOKEHHOMN CHJIBI.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHHS CKOJIBKEHUS OT BECA TENa
U XapaKTepa COMPUKACAIOLINUXCS TOBEPXHOCTEN.

Paznen 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTENH U ra30B

JaBnenne. CrnocoObl YMEHBIIEHUS W yBeIW4YeHUs naBieHus. [laBieHue rasa.
3aBUCUMOCTH JaBJeHUs raza or o0bEma, Temmeparypsl. Ilepenaya naBnenust TBEpIALIMU
TEeIaMH, JKUAKOCTIMH M Tra3zamu. 3akoH [lackansa. IIHeBMaTMueckne MAalIWHBI.
3aBUCUMOCTh JaBJEHUSA JKUJIKOCTH OT TriayOunHsl. [mapocratnueckuil mapajiokc.
CooOwmaroiuecs cocybl. ['uapaBinueckiue MEXaHU3MBI.

Atmochepa 3emuin u armocepHoe mgamieHue. [IpUuuHBI CyIECTBOBAHUS
BO3yIIHONM o00onouku 3emiu. Omnbir Toppuyennu. M3mepenue atmocdepHOro



JaBJieHUsl. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HaJ YPOBHEM MOPS.
[Tpubops! 17151 M13MepeHus: aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBHE KUAKOCTHM M ra3a Ha NHOTPYXEHHOE B HUX Tejno. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JaBJICHUS T'a3a OT TEMIEPATYPHI.

[Tepenaua naBieHuUs )KUIAKOCTHIO U Ta30M.

CooOrmaromuecs cocyibl.

I'mppasiueckuit mpecc.

[IposiBnenue aecTBusi aTMoc(hepHOTO TaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOUIEH CUJIBI OT 00BbEMA MOTrPYKEHHOM YaCTH Tela U
ILUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CHIIBI BECY BBITCCHEHHOU KUJIKOCTH.

YcnoBue 1UIaBaHWA TeEN: IUIABAaHWE WM TIOTPYKEHHE TeJl B 3aBUCHMOCTHU
OT COOTHOIIEHHUSI TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamophvie pabomul u onvimol

WccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa TMOTPYKEHHOU
B KUJIKOCTb YaCTH TeEJA.

OnpeneneHue BBITAIKUABAIOIIEH CHUJIbI, ACHCTBYIOIIEH HAa TEI0, MOTPYXKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJKUBAIOIIEH CHIBL, JICHCTBYIOLIEH Ha TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CUJIbI, TEUCTBYOLIEH
Ha TEJIO B )KUJKOCTH, OT 00BEMA MOTPYKEHHOU B AKHUJKOCTh YaCTH Teja U OT IIOTHOCTH
AKUIKOCTH.

KoncTpynpoBanne apeomerpa WM KOHCTPYHPOBAHME JIOJKM MU ONPEIECICHHUE €€
PYy30II0ABEMHOCTH.

Paszpnes 5. Pabora u MOIIHOCTH. JHEPrus

Mexanunueckas padota. MOITHOCTb.

[IpocThie MEXaHU3MBI: pblyar, 0JIOK, HAKJIOHHAS TJI0CKOCTh. [IpaBuio paBHOBeCHs
peiuara. [IpuMeHeHue mnpaBuiia paBHOBECUsl pblyara K OJOKY. «30J0TOE€ MPaBUIIO»
mexanuku. KITJ] mpocteix Mmexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckast u noreHuuainbHas sueprus. [IpeBpanienne
OJIHOTO BHJIa MEXaHUYECKOU SHEPTUU B IPYTroi. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophwvie pabomul u onvimol

Omnpenenenne pabOThl CWJIBI TPEHHS TP PABHOMEPHOM JBUKCHHHM Tela
110 TOPU30HTAJILHOM TIOBEPXHOCTH.

HccnenoBaHue yCcIoBHiA paBHOBECHS phlUara.



N3mepenne KIIJ[ HakKJIOHHON TIOCKOCTH.
N3ydenne 3aKkoHa COXpaHEHUsI MEXaHUYECKON SHEPI M.

8 KITIACC

Pa3znes 6. TensioBble siBJICHUA

OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHM CTPOEHHS BEILECTBA.
Macca u pa3Mepsl aTOMOB ¥ MOJIEKYJI. OTBITHI, TOATBEPKIAIOIINE OCHOBHBIE ITOJIOKEHHUS
MOJIEKYJISIPHOKHMHETUYECKON TEOPUH.

Mopnenun TBEPHOTO, KHUAKOTO U  Tra3000pa3HOTO  COCTOSHUN  BEIECTBA.
Kpucrannmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB Ta30B, JKUIKOCTEH H
TBEPABIX TEJ HA OCHOBE IMOJIOKEHUN MOJIEKYJIIPHOKUHETUYECKON Teopur. CMaunBaHUe
Y KalWUBIPHBIC ABJIEHUA. TEIII0BOE PACIIMPEHUE U CXKATHE.

Temneparypa. CBsA3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JABUKEHHS YACTHLI.
Buytpennss sueprus. CrnocoObl M3MEHEHUsS BHYTPEHHEW SHEpruM: Tervionepeaada u
coBepiieHre paboTel. Buael Temionepenayu: TEMJIONPOBOAHOCTb, KOHBEKLHA,
U3IIy4YCHHUE.

KonnuecTtBo TemnoTel. YenbHas TEMJIOEMKOCTh BELIECTBA. TemIooOMeH W
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIIOBOro Oamanca. [lnaBnenue m oTBepreBaHue
KPUCTAJUIMYECKUX BEIIECTB. YelnbHas TeruloTa IuiaBieHus. [lapooOpazoBanue u
koHaeHcauus. Mcnapenwe. Kunenue. VYaenbHas Temiora mapooOpa3oBaHMS.
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EPHOTO 1aBJICHUSI.

Brnaxuocts BO3myXxa.

DHeprus TOIUIMBA. Y IeJIbHAs TETUIOTA CTOPaHusl.

[Tpunuunel padotel TemwnoBbix apurareneit KIIJ[ remnoBoro asuratens. TernnoBbie
JBUraTEIIN U 3aI1UTa OKPYKAIOLIEH CPEbI.

3aKOH COXpPAHEHUs U NIPEBPALCHUS SJHEPIUU B TEIIOBBIX IIPOLIECCAX.

Jlemoncmpayuu
Hab6ntonenne OpoyHOBCKOTO IBHKEHHUSI.
Habmronenune nuddysun.
HaGnronenue siBneHnii cMaunBaHUs U KAMWJUTPHBIX SIBICHHM.
Habntonenue TenioBoro pacimpeHus Ted.
N3menenue pnaBiieHus raza mnOpud HM3MEHEHMM 00bEMa W HAarpeBaHUU WU
OXJIAKJICHUM.
[TpaBuna uzmMepeHus TemnepaTyphl.
Bunbl Tenonepenayn.
OxnaxIeHue MPH COBEPIICHUH PAOOTHI.
HarpeBanwue ripu coBepiiieHn# paboThl BHEIITHUMHU CHIIAMH.
CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHbIX BEIIECTB.
HaGnroienne KureHus.
Habmronenue nmocrossHCTBa TeMIEpaTyphl P TUTABICHHUH.



Mojenu TenI0BbIX JIBUTaTEIICH.

Jlabopamophwvie pabomul u onvimol

OnBITH 10 00HAPYKEHUIO TEUCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSKCHHUS.

OnbITH TTO BRIPAITMBAHUIO KPUCTAIIJIOB TOBAPEHHOMN COJIM MJIU caxapa.

OnBITH 110 HAOIOACHHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKHIKOCTEH M TBEPIBIX
TeJ.

Omnpenenenue qaBieHUs BO3yXa B Oa/NIOHE MITIPHIIA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCThH JaBJICHUS BO3ayXa OT €ro o0bhéma u
HATPEBAHUS WU OXJIAXKICHHUS.

[IpoBepka TrHUIOTE3bl JUHEHHONW 3aBUCHUMOCTH JUIMHBI CTOJOMKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Hab6nronenue n3meHneHrs BHyTPEHHEH SHEPTUH Tejla B Pe3yJIbTaTe TeIIonepeaun
¥ paOOThI BHEIIIHUX CHII.

UccnenoBanue siBeHUs TEINIOOOMEHA MPU CMEIIMBAHUM XOJOIHON U ropsuen
BOJIBI.

Ornpenenenre KOJIUYECTBA TEIJIOTHI,  IMOJYYEHHOTO BOJOW TIpU TEIIOOOMEHE
C HarpeThIM METATUICCKAM ITUITUHAPOM.

Omnpenenenne yaeabHON TEIUIOEMKOCTH BEIIIECTBA.

WccnenoBanue npoiecca UCapeHHusl.

Ornpenenenre OTHOCUTENLHOMN BIQKHOCTH BO3/IyXa.

Omnpenenenre yaenbHOM TETUIOTHI TUTABJICHHUS JIb/IA.

Pazngen 7. JiaekTpuyecKkue U MATHUTHBIE SIBJICHUS

Onektpuzaumss Teda. J(Ba poma  AIEeKTpUYECKUX 3apsAoB. BsammonencrBue
3apsKEeHHBIX Tenl. 3akoH KynoHa (3aBUCHUMOCTD CHIThI B3aMMOICHCTBHS 3apsKCHHBIX TETT
OT BEJIMYUHBI 3aPSAJI0B U PACCTOSHUSI MEXKY TEJIaMM ).

Dnektpuueckoe mnosne. Hanpsok€HHOCTh  dyeKkTpuueckoro mnojd. IlpuHiun
CYyNEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM yYPOBHE).

Hocurenu »snekTpuueckux 3aps/ioB. DJIEMEHTAPHBIA JJIEKTPUUYECKHUI  3apsl.
Crpoenue atoma. [IpOBOJHUKM W IHUAJIEKTPUKUA. 3aKOH COXPAHEHUS SJIEKTPHUUYECKOTO
3apsza.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MICTOUHHMKH
MOCTOSTHHOTO TOoKa. JIeHCTBHS AJIEKTPUYECKOTr0 TOKa (TEIIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIEKTPUUYECKUN TOK B )KUIAKOCTAX U ra3ax.

OnekTpuueckas uenb. Cuita Toka. DieKkTpudyeckoe HanpsikeHue. COnmpoTUBIIEHNE
MPOBOJIHUKA. Y AEIbHOE COMNPOTHUBIICHHE BemiecTBa. 3akoH Oma il ydacTKa IIEIH.
[TocnenoBaTenbHOE U ApaLIEIbHOE COCTMHEHUE TPOBOJHUKOB.

Pabora u MOIITHOCTB 3IeKTpHUecKOTo ToKa. 3akoH Jkoynsa—JIeHna. DineKkTpudeckue
IEMH U MOTPEOUTEN IIEKTPUUIECKOM dSHEepruu B ObITy. KopoTkoe 3aMbikaHue.

[ToctositHHBIE MarHuThl. B3anMMOJEHCTBUE MOCTOSIHHBIX MAarHWTOB. MarHuTHoe
noje. MaruuTHoe 1nojie 3eMJIM ¥ ero 3Ha4eHue JJid Ku3HU Ha 3emiie. OnbIT DpcTena.



MaruutHOe 1oJIe ANEKTPUYECKOro Toka. [IpruMeHeHue 3JIEKTpOMarHuTOB B TEXHHKE.
JIeiicTBME MarHUTHOTO I0JIS HAa MPOBOJHMK C TOKOM. DJIEKTPOJABUIATENb TOCTOSHHOIO
TOKa. Mcmosb30BaHWE  DJIEKTPOJABUIATENIEM B  TEXHUYECKMX  YCTPOMCTBAX U
Ha TPaHCIIOPTE.

Onbitel Dapanes. SBneHue >naeKTpoMarHUTHOW WHAYyKIUU. [IpaBuno JleHna.
Onektporenepatop. CnocoObl MOMYYEHUS! ANEKTPUUECKOW 3HEPIHH. DJINEKTPOCTAHLUU
Ha BO30OHOBIIIEMBIX UICTOYHUKAX YHEPTHUU.

Llemoncmpayuu
DJIeKTpU3aLus Tedl.
JIBa poa 3IEKTPUYECKUX 3aPSAI0B U B3aUMOJICHCTBHE 3aPSKCHHBIX TEI.
Y CTpONCTBO M AEHUCTBUE IEKTPOCKOIIA.
DNEeKTpoCcTaTUUECKask MHAYKIIUS.
3aKOH COXpaHEHUS SIIEKTPUUECKUX 3aPSI0B.
[IpoBOOHUKH U AUDIIEKTPUKH.
MoienupoBaHr€e CUIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJISL.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeHCTBUS DJIEKTPUUECKOTO TOKA.
DIIEKTPUUECKUM TOK B AKHUJIKOCTH.
["a3oBbI1i pa3psia.
N3Mepenue cuibl TOKa aMIIepMETPOM.
N3MmepeHne 35eKTprUieCKOro HanpsKEHUS BOJIBTMETPOM.
PeocraTt 1 marazus cCOnpoOTUBIICHUN.
B3anMopeiicTBre MOCTOSTHHBIX MarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3IeJICHUs TIOJFOCOB MATHUTA.
MopaennpoBaHu€ MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
OmneIiT Opcrena.
MarHutHoe noJie TOKa. DJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO TIOJIsI HA IIPOBOIHUK C TOKOM.
DJIEKTPOJIBUTATENb MOCTOSHHOTO TOKA.
HccnenoBanue siBICHUS JIEKTPOMArHUTHOM MHTYKIIUH.
OnbiTel Dapanes.
3aBHCUMOCTb HANPABJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUI €0 BO3SHUKHOBEHUS.
DJIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamophwvie pabomul u onvimol
OnbITHI IO HAOTIOACHUIO AIEKTPU3AINN T MHIYKIMEH U TPH COMPUKOCHOBEHHUH.
HccnenoBanue IeHCTBUS SJIEKTPUYECKOTO OIS HA POBOIHUKU U TUAJICKTPUKH.
COopka 1 mpoBepKa padOoThI MEKTPHUUECKOH IETTH MOCTOSIHHOTO TOKA.
N3mepenne u peryaupoBaHe CHIIBI TOKA.
N3mepenue u peryImpoBaHnie HAMPSHKEHUSI.
HccrnenoBanue  3aBUCUMOCTH  CHJIBI  TOKa, HAYIIETO  4Yepe3  PE3HCTOp,
OT COMPOTHUBIICHUS PE3UCTOPA M HATPSHKEHUS HA PE3UCTOPE.



OnpIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH  DJIEKTPHUYECKOTO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €r0 JUIMHBI, IUIOMIAU ITONIEPEYHOr0 CEYEHU U MaTepuaa.

IIpoBepka npaBuiia C10KEHUS HAIIPSIYKEHUN IIPU TIOCIIEI0BATEIIbHOM COEIMHEHUHN
JBYX PE3UCTOPOB.

IIpoBepka nmpaBuiia I CUIIBI TOKA MPH NAPALIEIbBHOM COEUHEHUH PE3UCTOPOB.

Onpenenenne pabOThI IEKTPUUECKOI0 TOKA, UIYILIETO YEPE3 PEIUCTOP.

OnpeneneHne MOIHOCTH MIEKTPUYECKOT0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.

HNccnenoBanne  3aBUCMMOCTM  CWJIBI  TOKA, MAYLIETO  4Y€pe3  JIAMIIOYKY,
OT HaIIPSDKCHUS Ha HEW.

Onpenenenue KII/[ HarpeBares.

NccnenoBanne MaratuTHOTO B3aUMOJEHCTBHS TOCTOSTHHBIX MAarHUTOB.

N3yueHne MarHUTHOIO MOJIS MOCTOSIHHBIX MarHUTOB MPHU UX OOBEIWHEHUH U
pa3aeieHun.

Hccnenoanne qeiCTBUSA JIEKTPUUIECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThI, JIEMOHCTPUPYIOIME 3aBUCUMOCTb CHJIBl B3aMMOJECHCTBUS  KaTyILLIKA
C TOKOM M MarHMWTa OT CHJIbI TOKA M HAIIPABJICHMS TOKA B KaTYIIIKE.

N3ydenue neicTBUs MarHUTHOTO I1OJIS HA IIPOBOAHUK C TOKOM.

KoHncTpyupoBanue u usyueHue padoThl 31EKTPOABUTATENSL.

N3mepenne KIIJI a5ekTpoaBUraTeibHOM yCTaHOBKH.

OMnBITHI 1O UCCHEAOBAHUIO SIBJIEHUS AIEKTPOMAarHUTHOM MHIYKIIMH: UCCIIETOBAHUE
W3MEHEHNW 3HAYCHUs U HAIIPABJICHUs MHAYKIMOHHOTO TOKA.

9 KIIACC

Pa3znes 8. Mexanuyeckue siBJICHUA

Mexannueckoe  aBwkeHME. MarepuanbHas — Touka. Cucrema  oTcuéra.
OTHOCHUTENIBHOCTh ~ MEXaHMYECKOro  JBW)KEHHUS. PaBHOMEpHOE  MPSAMOJIMHENHOE
newxeHue. HepaBHoMepHOe mnpsmoimHeNHOEe ABrWKeHHE. CpenHsss M MIHOBEHHAs
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBHKCHUU.

Yckopenue. PaBHoyckopeHHOE TipsiMoiinHeliHOe IBmKeHrne. CBOOOIHOE MajicHHeE.
OnbiTel ["anunes.

PaBHOMepHOE naBmkeHHE 1O OkpyxHOcTH. Ileprog u wactota oOparieHus.
JIuneiHas u yriioBast CKOpocTd. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

IlepBoiii 3akoH Hprorona. Bropo# 3akoH Herorona. Tperuii 3akoH Hprorona.
[IpuHIMI Cynepno3unuu CUL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHUs: CHJIa TPEHHUSI CKOJIBKEHUS, CUJa
TPEHUs MOKOsl, APYTUE BUIBI TPEHUS.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
JBmwxenune mnaner Bokpyr Connua. IlepBas xocmuueckas ckopoctb. HeBecomocTh u
NIEPETPY3KH.



PaBHoBecue wmarTepuanbHOM TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpalleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tema. M3meHenue wumnynbca. WMmoynbc cuibl. 3aKOH COXpPaHEHUS
UMIyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexannyeckasi paboTa U MOMIHOCTh. PaboTa cui TsSKecTH, yHpyroCTH, TPEHHS.
CBs13b dHEpruu M padboThl. [loTeHnanbHas SHeprus Tena, MOAHSATOTO Hajl TOBEPXHOCTHIO
3emiu. [loreHumansHass sHeprus cxartou npyxkuHbl. Kunernueckas sneprus. Teopema
0 KMHETHUYECKOM IHEPTUU. 3aKOH COXPAHECHHSI MEXaHUYECKOW JHEPTUU.

Jlemoncmpayuu

Ha6nronenne MexaHu4ecKoro IBUKEHUS Tela OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

CpaBHeHHE ITyTEN U TPACKTOPHUI JBUKEHUS OJTHOI'O U TOT'O K€ TEJIAa OTHOCUTEIBHO
pPa3HBIX TEJ OTCUETA.

N3mepeHne CkopoCcTH M yCKOPEHHUSI TPSIMOIUHENHOTO IBUKEHHS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO JIBUKEHUS.

Habmtoienue nBruxeHus Teiaa no oKpy>KHOCTH.

HabGmioneHnne MexaHMYeCKHUX SIBJICHWM, NPOUCXOAAIIMX B CHCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCHUTEIbHO KaOuHeTa
(dusukn.

3aBUCUMOCTb YCKOPEHHS TeJIa OT MAacChl TeJIa U JEHCTBYIOIIEH Ha HErO CUJIBI.

HaGnronenue paBeHcTBa CUIT IPU B3aUMOJIEHCTBUM TEJL.

N3meHnenue Beca Tena mpu yCKOPEHHOM JBHKECHUU.

Ilepenaya uMIryabca npy B3auMOJECUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPIUU NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOICHCTBUM.

CoxpaHeHne UMITyJIbca MpU a0COTIOTHO YIIPYTOM B3aUMOICHCTBUU.

HabitoieHue peakTHBHOTO ABM)KEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPT U MPU CBOOOTHOM MaICHHH.

CoxpaHeHHME MEXAHMYECKOM OJHEPruy NpH ABWKCHMHM Tela MOJ JEHCTBHEM
IIPYKHHBI.

Jlabopamophwvie pabomul u onvimol

KoHncTpynpoBanue TpakTa JUisl pa3roHa U JajbHEHIIEr0 paBHOMEPHOIO JABHKEHUS
IIapUKa WINA TEIEKKH.

Omnpenenenue cpenHel CKOPOCTH CKOJBKEHHUA OpyCKa WM JBIIKCHHS IIapHKa
10 HAaKJIOHHOM TJIOCKOCTH.

Omnpenenenre yCKOpEHUsl Tela MPU PaBHOYCKOPEHHOM JABM)KCHUU IO HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBHKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3BI: €CIU NPU PABHOYCKOPEHHOM JABIXKEHHU O€3 HadyalbHOM
CKOPOCTH ITyTH OTHOCSITCS KaK Psifi HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHH OJIMHAKOBBI.



HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUSI CKOJBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHUSL.

Omnpenenenue kodppuimeHTa TPEHUS CKOJIbKEHUSI.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenre pabOThl CWJIBI TPEHHsS TPH PABHOMEPHOM JIBIDKCHHUU Tela
110 TOPU3OHTAILHON MMOBEPXHOCTH.

Omnpenenenne pabOTHI CHIBI YIIPYTOCTH MPHU MOIBEME TPy3a C HUCIOJIb30BAHUEM
HETIOJIBUKHOTO U TIOJIBIYKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHSHHSI YHEPTUH.

Pa3znen 9. Mexannyeckue KoJ1e0aHUS M BOJIHBI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHWId: Mepuof,
4acToTa, aMIUINTyJa. MaremaTWyecKu W NPYXKMHHBIA MasTHHUKU. [IpeBpamienue
SHEPIUH NP KOJIeOATETbHOM JBUKECHHUH.

3aryxatonue Kojebanus. BeinyxeHHble Kojebanus. Pe3onanc. Mexanudeckue
BOJIHBL. CBOICTBA MEXaHWYECKHUX BOJIH. lIponosibHBIE M momnepedHsle BOJHBL. JlinmHa
BOJIHBI U CKOpPOCTH €€ pacupocTpaHEeHUs. MexXxaHU4eCcKue BOJHBI B TBEPAOM TellE,
CEHCMHUYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka W BbicOTa TOHAa. OTpaxenue 3Byka. MH(paszByk u
YJIBTPa3BYK.
Jlemoncmpayuu

Habmonenue koneOanuii e moJ1 1eHCTBUEM CUJIBI TSXKECTH U CUITBI YIIPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY>KUHE.

HaGnronenue BoIHYKIEHHBIX KOJICOaHMI 1 pe30HaHca.

PacnipocTpaneHne npo10JIbHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIIN).

HaGnronenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHUI PE30HAHC.

Jlabopamophwvie pabomul u onvimol

Omnpenenenre YaCTOTHI M MEpUoa KOJIeOaHUH MaTEeMaTHYECKOTO MAasSTHHKA.

Omnpenenenre YaCTOTHI M IEpHOAa KOJIeOaHUH IPYKUHHOTO MasTHAKA

HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJIEOaHUI MOABEIICHHOTO0 K HUTH TPy3a
OT JUTMHBI HUTH.

HccrnenoBanue 3aBHCMMOCTH —TIEpUOJa KOJCOaHWA TPYKUHHOTO MAasTHUKA
OT MacchlI rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHOJIa KoJIeOaHUH T'py3a, MOJIBEIICHHOTO K HUTH,
OT MacchlI rpys3a.

OnpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh Iepuoja KoieOaHuil Mpy>KUHHOTO
MasTHAKA OT MacChl rpy3a M )KECTKOCTH MPY>KUHBI.

W3mepenue yckopeHusi CBOOOHOTO MaACHUS.

Pa3znes 10. Di1eKTpOMArHUTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI



DNEeKTPOMarHuTHOE ToJIe. DNEeKTPOMarHuTHbHIC BOJIHBI. CaoiicTBa
AJIEKTPOMAarHuTHbIX  BoJiH. Illkama  snekTpoMarHUTHBIX  BOJIH. Mcmosnb3oBaHue
AJEKTPOMArHUTHBIX BOJIH /111 COTOBOM CBSI3U.

DIIEKTpOMarHuTHas rpupoja ceera. CkopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHOBEIE CBOMCTBA CBETA.

Jlabopamophwvie pabomul u onvimol
W3ydeHne CBOWCTB 3JICKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOUIBLHOTO Tee(hoHa.

Pa3znen 11. CBeToBbBIE IBJICHUS

JlyueBass momenb cera. Mcrounuku cBera. [IpsMonumHeHOE pacrnpoCTpaHEHUE
ceera. 3atmeHuss ComHua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH npenomiieHHss cBera. llonHOe BHyTpeHHee
OTpakeHHE cBeTa. M Crmoap30BaHWE MOJHOIO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX
CBETOBOJAX.

JIunza. Xoxa nmydeit B iuH3e. OnTudeckas cucreMa (poroanmnapara, MUKpPOCKOIA U
Teneckomna. ['ma3 kak onrudeckas cucrema. bim3opykocTs U JaTbHO30PKOCTb.

Pasznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CrioskeHHe CEeKTpaibHbIX
uBeToB. /lucnepcus cera.

Jlemoncmpayuu
[IpssMonMHENHOE PACIIPOCTPAHEHNE CBETA.
OtpaxeHue cBeTa.
[Tomyuyenue n300paskeHHit B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
Onruyeckuii CBETOBO/I.
Xox mydeil B coOMparomieil JInH3e.
XoJ Ty4er B paCCEUBAOIIECH JIMH3E.
[Tonyuenue n3o0pakeHuil ¢ TOMOIIBIO JIMH3.
[Tpuntun neiicTBus GoroamnmapaTa, MUKPOCKOTIA U TEIECKOTA.
Mopens rnasa.
Paznoxenue 0enoro cBera B CHEKTP.
[Tomyuyenue 6enoro cBeTa npu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamophwvie pabomul u onvimol
HccnenoBaHue 3aBUCUMOCTH yTJIa OTPAKEHHUS CBETOBOTO JIyda OT yTJia MajeHusl.
N3yuenne xapakTeprUCTUK N300paXKEHUS TIPEAMETa B TNIOCKOM 3epKalie.
HccnenoBanne 3aBUCHMMOCTH yTJIa IPEIOMIICHHS] CBETOBOTO JIyda OT yTJia IMaICHUS
Ha TPAHUIIC «BO3TyX—CTEKIION.
[Tonydenue n3o0paxeHUu ¢ MOMOITBI0 COOMPAIOIICH JIMH3BI.



Omnpenenenre (OKYCHOTO PACCTOSHUS U ONTHYECKOW CHITBI COOMPAIOIEH JTMH3BI.

OMBITHI O PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnBITE IO BOCHIPHUATHIO I[BETA MPEJAMETOB MPU WX HAOIIOJICHUH Yepe3 IBETOBBIC
(GUIBTPBHL.

Pa3znen 12. KBanToBEbI€ SIBJICHUSA

Onwitel Pesepdopna m mimanerapuas Mozenb aroma. Moxens aroma bopa.
Hcnyckanne n nornomenue ceeta atToMoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anbha, 6eTa- 1 ramma-uzinydeHus. CTpoeHHe aTOMHOTO sipa.
Hyxnonnas Mmogens atomHoro sijpa. M3oronsl. PaguoaktuBHbie npespanienus. [lepuon
IIOJIypacIaia aTOMHBIX SAED.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsII0BOIO U MacCOBOTO YMCENL. DHEPTUs
CBSI3U aTOMHBIX saep. CBsA3b Macchl M dHepruu. Peakuuu cuHTE3a W JEIEHUS SAEP.
Nctounnku sneprun ConHua U 3BE3 .

Snepnas osHepreruka. JIeMCTBHS paJMOAKTUBHBIX W3JIyYCHUM Ha JKHUBBIC
OpraHU3MBl.

Jlemoncmpayuu
CnekTpbl U3JIy4YEHHS U TTOTJIOIICHUS.
CrexTpsl pa3IuYHBIX T'a30B.
CnekTp Bosopo/ia.
Habmronenue TpekoB B kamepe Busbcona.
Pabora cuéTurka HOHU3UPYIONIUX U3TYYEHUH.
Perucrpanus uznyueHus IpupoIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamophwvie pabomul u onvimol

HaOmnronenue CrijionHbIX ¥ TUHEHYATHIX CIIEKTPOB U3JTyUYCHUSI.

UccnenoBanne TPEeKOB: U3MEPEHHUE SHEPTUU YACTUIIHI 110 TOPMO3ZHOMY IyTH
(mo doTtorpadusam).

N3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpUTEIHLHO-00001IAI0IIUIT MOAYIb

[ToBTOpUTENTEHOOOO0MAIOIINI MOAYIb TPEAHA3HAYEH [JIi CUCTEMATH3aluu |
0000I1IIeHNsT TPEAMETHOTO COJEPKaHUSI U OIbITa JIEITEIHbHOCTH, MPUOOPETEHHOTO
Ipy W3YYEHUH BCETO Kypca (GU3WKH, a TakKe I TOJATOTOBKHM K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMEHY 10 (pu3uKe /11 00y4aromuxcs, BHIOPaBIINX 3TOT YUeOHBIN
peaMeT.

[Ipy wu3yueHHH JAHHOTO MOJYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIBI
NESTETPHOCTH, HAa OCHOBE KOTOPBIX OOCCIEYMBAETCS JOCTHKCHUE TMPEAMETHBIX H
MeTarnpeIMETHBIX TUTAHUPYEMBIX pe3yIbTaTOB oOy4eHus, dbopmupyeTcs
€CTEeCTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHWE HAay4YHBIX METOJOB HCCIIEIOBAHUS
SIBIICHUI TTPUPOJIBI U TEXHUKH, OBJIAJICHIE YMEHUSIMH OOBSACHATh (DU3UICCKUE SIBIICHUS,



IIPUMEHs MOJIyYEHHbIE 3HAHWs, pEllaThb 3aJayd, B TOM YHCIE KAa4EeCTBEHHBIE U
JKCIIEPUMEHTAJIBHBIE.

[TpyuHIMIIHATBEHO AEATEIBHOCTHBIM XapAKTEP JAHHOTO Ppa3/iesia PEATU3YETCS 3a CYET
TOTO, YTO O0YYArOUIMECs BHIMOJHSIOT 3a1aHUsI, B KOTOPBIX UM MPEIaracTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHWM PACIIO3HABATh U HAYYHO OOBICHITH (HU3HUYECKUE
SIBJICHHS B OKPY’KarOLIEeH IPUPOIE U ITOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYUYHbIC METOIbI UCCIICIOBAHMS (PU3UUYECKUX SIBIICHHUM, B TOM YHCIIe
JUI IPOBEPKU TUIIOTE3 U MOIYUYEHUSI TEOPETUUYECKUX BBIBOJOB;

OOBSICHSITh HAy4YHbIE OCHOBBI HanbOOJIee BaXKHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HaNpuMeEp, MPAKTUYECKOrO0 MCIIOJIb30BAHUS PAa3JIMYHbIX HCTOYHHUKOB
SHEPTMM HA OCHOBE 3aKOHA MPEBPALICHUS M COXPAHECHUS BCEX HW3BECTHBIX BHUIOB
DHEPIUH.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (usnky Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS HaIPaBICHO
Ha JOCTIKCHHWE JUYHOCTHBIX, METANpPEIMETHBIX M IPEIMETHBIX 00pa30BaTEIBHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynprate m3ydeHus (QuU3MKKM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
y obyuatomierocs 0yayT chopMHUPOBAHBI CJICIYIOIINE THIHOCTHBIC PE3YIbTATHI B YACTH:

1) naTpHOTHY€CKOr0 BOCIIUTAHUA:

MPOSIBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
busznuecKol HAyKu;

[IEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSIM POCCUUCKUX YUEHBIX(DU3UKOB;

2) rpaaaHCKOr0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
FOTOBHOCTh K aKTMBHOMY YYacCTHUIO B OOCYXJACHUU OOIIECTBEHHO-3HAUUMBIX U
TUYECKUX MPOOIIEM, CBI3aHHBIX C TPAKTUIECKUM MPUMEHEHUEM TOCTIKCHUN (PU3UKH;
OCO3HaHME BAXXHOCTH MOPAIIbHOITUYECKUX IPUHLUIIOB B AEATEIILHOCTH YYEHOTO;

3) 3¢TeTH4eCKOro BOCIIMTAHUSA:
BOCIIPUATHE OCTETHYECKUX KayeCcTB (PU3MUECKON HaykKu: €€ TrapMOHHYHOIO
MOCTPOCHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 NIO3HAHUSL:

OCO3HaHWE IIEHHOCTH (PU3MUEeCKON HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEUIIIEW COCTABISAIOMIEN KyJIbTYPHI;

pa3BUTHE HAy4yHOH JI0OO3HATEIBHOCTH, MHTEpEca K HCCIEN0BATEIbCKON
NEATEIbHOCTH;

5) bopMupoBanusi KyJbTYPHbI 310POBbsI H SMOIMOHAIBLHOI0 0JIATOMOTYIHSsI:
OCO3HAHME IIEHHOCTHM  Oe3omacHoro o0pa3a JKM3HU B  COBPEMEHHOM
TEXHOJOTUYECKOM MHpPE, BAXKHOCTH MPABWJI OE30MaCHOTO TIOBEJACHHS Ha TPAHCIIOPTE,
Ha JIOpOTax, C dJAEKTPUICCKUM U TEIUIOBBIM 000PYIOBAaHHUEM B IOMAITHUX yCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKA pedIeKCHUU, MPU3HAHUE CBOETO TpaBa Ha OIMIMOKY U
TaKOT'0 JKe TIpaBa y JPYyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

aKTUBHOE YYacTUE€ B PCEIICHUU MPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHOM OpraHU3alliyd, TOopojAa, Kpas) TEXHOJOTHMYECKONM U COLMAIbHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIE M PU3NUECKUX 3HAHHM;

MHTEPEC K MPAKTUIECKOMY U3y4YEeHUIO PO ECCUil, CBI3aHHBIX C (PU3UKOM;



7) 3KOJIOTN4€CKOr0 BOCIIUTAHMS

OpHEHTAIMs Ha MPUMEHEHNE (PU3MYECCKUX 3HAHUHU IS PEIICHHS 3aJad B 00JacTh
OKpY KaroIel cpe/ibl, INIAHUPOBAHUS ITOCTYITKOB M OLICHKU MX BO3MOKHBIX MOCIIEICTBUM
JUISL OKPY KAKOLLEH Cpeabl;

OCO3HAHHUE TJI00ATHLHOTO XapaKTepa SKOJIOTHYECKUX MPOOIEM U MyTEH UX pelIeHus;

8) ajanTanum K N3MEHSAIOIMMCS YCJIOBHAM COLMATBHON M IPUPOAHOM Cpelbl:

NOTPEOHOCTh BO B3aMMOJEHCTBUM IPH BBINOJHEHUH UCCIEIOBAHUNA U MPOEKTOB
(u3nYEeCKOM HAIIPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JAPYTHUX;

MOBBIILIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO ACSTEIbHOCTD;

noTpeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM Yncie (OpMYIUPOBaTh UJIEH,
HOHATHUSA, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SBICHUSX;

OCO3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH B oOiactu
buzukwy;

IUTAaHWPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHHH HOBBIX (PM3MUECKUX 3HAHUM;

CTpEMJICHHE aHaJU3UPOBAaTh W BBIABJIATH B3aWMOCBS3M MPHUPOABI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

OLICHKA CBOMX JIEMCTBHUM C yUETOM BIIMSHUS HAa OKPYKAIOIIYIO CPENY, BO3MOKHBIX
ri100aJIbHBIX IIOCIEACTBUH.

METANPEAMETHBIE PE3YJIbTATbBI

B pesynbpTaTe ocBO€HMs MporpaMmbl MO (U3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y  oOyvatouierocs  OyayT  chOpMHpPOBAaHBI  METaNpeIMETHbIE
pe3ynbTaThl, BKIIOYAIOIINE II03HABATENbHbIE YHUBEpCAJIbHbIE YyueOHbIE IEHCTBUA,
KOMMYHHUKAaTHUBHBIE YHUBEPCAIbHBIC yUEOHbBIC ICHUCTBUSI, PETYISATUBHBIC YHUBEPCAJIbHBIC
y4eOHbIC JICUCTBUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE IeHCTBUS
Bba3oBble 1ornueckue qeiicTBus:

BBISIBIISITH M XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBICHUN);

yCTaHABIMUBaTh  CYIICCTBCHHBIH  MPU3HAK  KIaCCHU(HUKAIMK,  OCHOBaHUS
JUTsl 000OLIEHUS U CPABHEHMS,

BBISIBJISITh 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B paCCMaTPUBAEMBIX (haKTax, TaHHBIX
1 HAOJIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SIBIICHUSM;

BBISIBIIATH MPUYMHHOCIICJICTBEHHBIE CBS3U MPHU MU3YYCHUHN (QU3UYCCKUX SIBJICHUN U
MPOIIECCOB, J€NIaTh BBIBOJABI C MCIOJIb30BAHUEM JIEAYKTHBHBIX W HWHAYKTHBHBIX
YMO3aKJFOUCHUN, BBIJBUTATH TUIIOTE3BI O B3aUMOCBS3SIX (PU3MUECKUX BEITNYHNH;

CaMOCTOATENLHO BBIOUpATh CHOCOO pelieHus ydeOHOM (U3MUecKor 3ajadyu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIlIEHUs, BBIOOp HanboJiee MOIXOASAIIEro ¢ YUETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHEB).



Bba3oBble ucciieoBaTe/ibCKue AeMCTBUS:

UCIIOJIb30BaTh  BOINPOCHl KAK MCCIENOBATEIbCKUA WHCTPYMEHT TMO3HAHUS;

MPOBOJIUTh MO CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MYecKuil  SKCIEPUMEHT, HEOONbIIOe HCCleI0OBaHUe (DU3UYECKOTO  SIBJICHUS;

OIICHHBATh HA TPUMEHUMOCTH U JIOCTOBEPHOCTH HH(OPMAITUIO, TIOTYYSHHYIO B XOJIE
VCCIIEOBAHUS UITN IKCIIEPUMEHTA;

caMOCTOsITeNIbHO  (hopMyupoBaTh 0O0OOIIEHHUSI M BBIBOJALI IO pe3yJibTaTam
MPOBEJAEHHOT0 HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIEEe pa3BUTHE (PUBHUECKUX IPOIECCOB,
a TakKe BBIABUTATh TMPEIANONOKEHUS 00 HX pa3BUTHM B HOBBIX YCIOBUAX U
KOHTEKCTaXx.

Pab6ora ¢ unopmaumeii:

NPUMEHSTh PA3JIMYHBIE METOJbl, WHCTPYMEHTHI M 3alpoChl TIPH TIOWCKE
U oTOOpe MHPOPMAIUU WM JaHHBIX C YIETOM MPEITOKEHHOW yueOHOW (PU3NIECKOM
3a/1a4w;

aHANMM3UPOBaTh, CHUCTEMATU3UPOBAaTh W  HMHTEPIPETHPOBATH  HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

CaMOCTOSATEILHO BHIOMPATh ONTUMAIBHYIO (OPMY MpeACTaBICHUS HHPOPMAIIUHA U
WUTIOCTPUPOBATh pEIIacMble 3a7a4d HECIIOKHBIMH CXEMaMH, JHarpaMMaMd, WHOH
rpaduKoi 1 KX KOMOWHAIIUSAMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

B X0Jie OOCYXJIeHHs ydeOHOro Marepualia, pe3yjbTaToB JIabOpaTOPHBIX padoT
U TIPOCKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEeMbl U BBICKA3bIBAThH
UJeW, HaIleJICHHbIE Ha pEIIeHWEe 3aJaud W MOoJJiepkaHue OJlaroXKeinaTeIbHOCTH
OOIIIEHNS;

CONOCTABJSATb CBOU CYXKJICHHUS C CYXACHUSMH JPYTrUX YYaCTHHKOB JHAJIOra,
0OHapy>KMBaTh Pa3Iuyue U CXOJICTBO MO3UIIUIA;

BBIPA)KaTh CBOIO TOUKY 3pEHUA B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJIMYHO TIPEACTABIATh PE3yJIbTaThl BBIMOJHEHHOTO (PU3MYECKOI0 OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA).

MMOHUMATh M UCIIOIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYAITEHON pabOTHI
IPU pEeUICHUU KOHKPETHOUN (pu3nuecKor mpoOIeMbl;

IPUHUMATh LIEJM COBMECTHOU JESITEIIbHOCTH, OPTraHU30BbIBATH JICMCTBUS MO €€
JOCTUKEHHUIO: pacipeiesisiTh PO, 00CYXKJaTh MPOIECChl U Pe3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, 1OCTUTass KAYECTBEHHOTO pe3yJibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBUS C APYTUMHU YJICHAMH KOMaH/IbI;

OIICHWBATh KAaueCTBO CBOEro BKJIaJAa B OOMUN MPOMYKT IO KPUTEPHSIM,
CaMOCTOSTEIILHO C(POPMYTUPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBUS.



PerynsiTuBHbIe YHHBepCaJibHbIe Y4eOHbIE eliCTBHS
Camoopranusanms:

BBISIBJISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYalUsX, TPEOYIOIIUX JUIs
perieHus: Gu3nUecKuX 3HaHUM;

OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AAaX MPUHATHS PEUICHUN (MHAUBUIYAIbHOE,
NPUHATHE PELICHUS B TPYIINE, IPUHITHE PEIICHUHN TPYIIION);

CaMOCTOATEIFHO COCTABJISITh AITOPUTM pelieHusT (PU3NYecKoi 3a1auu Win TUIaHa
UCCJIEIOBaHUS. C YYETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh MpeiaraéMble BapUaHThI PEIICHUI;

Jienath BbIOOP U OpaTh OTBETCTBEHHOCTD 32 pELICHHE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh AJEKBAaTHYIO OLIEHKY CHUTyallUM W IIpeJjararb IUIaH €€ HW3MEHEHUs,

OOBSACHATh MPUUYUHBI JOCTHXKEHHUS (HEIOCTH)KEHHS) PE3yJIbTaTOB JIEATEIbHOCTH,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM UYHCIE B XOJ BBINOJTHEHUS
(U3MUECKOr0 HCCIEOBAaHUSl WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBILINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBHSIM.

CTaBUTh ce0sl HA MECTO JPYroro 4ejoBeKa B XOJ€ CHOpa WIH JAMCKYCCUH Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIOro.

npu3HaBaTh CBOE MPaBO Ha OMIMOKY MpU peHIeHHHd (PU3NYECKUX 3a7ad WU B
YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.

IMPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 KJiacce NMpeIMETHBIE Pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

WCIIOJIb30BaTh TMOHATHA: (U3MUECKHE W XUMHUYECKHE SBJICHHS, HaOII0ICHUE,
AKCIEPUMEHT, MOJEJNb, TUIOTE3a, €IUHUIIBI (PU3NUECKUX BEIUYMH, aTOM, MOJEKYJa,
arperaTHble COCTOSIHMSI BemlecTBa (TBEpAOE, >KHIKOE, ra3oo00pa3HOe), MEXaHUUYECKOe
JNBIDKEHUE  (paBHOMEpPHOE,  HEPABHOMEPHOE,  MPSIMOJIMHEHHOE),  TPaCKTOpHS,
paBHoOAeHcTBytomas cui, Jaedopmanus (ynpyras, IUlacTHYEcKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznuuath siBieHUs (qudQys3us, TEmIoBOE JBMKEHUE 4YacCTUIl BEIIECTBa,
pPaBHOMEPHOE ABUKEHUE, HEPABHOMEPHOE IABUKEHUE, UHEPIUs, B3aUMOJEHCTBUE TEl,
paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBhIO BpallECHUs, TNepefadya JaBJICHHS
TBEPJILIMU TEJIaMU, KUAKOCTAMH MU Ta3amu, arMocepHOE [aBJICHUE, MIaBaHUE Te,
NPEBpPAILICHUS MEXaHUYECKOW JHEPruu) MO OMHCAHUI0 MX XapaKTEepPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPHUPYIONTUX TaHHOE (PU3UUECKOE SBIICHHCE,

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (U3UYECKUX SIBJICHUN B OKPYKAIOIIEM
MUpE, B TOM Yucie puznueckue siBJICHUS B IPUPOJIE: MPUMEPHI IBHXKEHUS C Pa3TUYHBIMU



CKOPOCTSIMA B JKMBOM M HEXMBOM NPUPOJE, ACHUCTBUE CWIbl TPEHUS B NPUPOJLE U
TEXHUKE, BJIHMSHUE aTMOC(EpHOTrO MABJICHHS HA KUBOM OpraHusM, IUIABaHHUE PbIO,
pblUaru B TeJie 4YeJIOBEKa, IMPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3aJady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (GU3HUECKUX SIBJICHUM;

OMKCHIBATh W3YYCHHBIC CBOMCTBA TE€N W (PU3UYECKHE SBICHUSA, WCIOIb3YS
dbu3uyeckre BeIUYMHbI (Macca, 00bEM, TIJIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTbH,
CpeaHsisi CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSIKECTH, BEC Teja, CUjla TPEHUS, JaBJICHHUE
(TBEépAoOro Tena, >KUAKOCTH, ras3a), BBITAJIKUBAIONIAs CUIa, MEXaHH4YecKas padora,
MOIITHOCTh, TUIEYO CHJIbI, MOMEHT CHIbI, KOA(DPUIMEHT TMOJE3HOTr0 JCUCTBUS
MEXaHU3MOB, KMHETUYECKAsl W IMOTEHIHAIbHAs SHEPTHsi), MPU ONMUCAHUM IPABUIBHO
TpakTOBaTh (PU3UYECKUIN CMBICI UCIIOIb3YEMbIX BEIUYMH, X 0003HAUEHUS U €AUHUIIBI
(Gu3MUeCKMX BEJIUYUH, HaXOAUTh (OPMYJIbI, CBS3bIBAIONIME JaHHYIO (U3HUYECKYIO
BEIMYMHY C JIPYTMMU BEIUYHMHAMH, CTPOUTHh TpaQUKA WU3YYCHHBIX 3aBHCHUMOCTEU
(bU3UYECKUX BEJIMYUH,

XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHHS U IPOIIECCHI, HCIOIb3YS
MpaBUia CIOXKEHUs Cu (BIOJb OJHOU mpsmoil), 3akoH ['yka, 3axon Ilackans, 3aKoH
Apxumena, mpaBuiIo paBHOBECHS pbluara (0J0Ka), «30J10TOE MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUS MEXAaHWYECKOW HDHEPruu, MPH ITOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMChIBaTh €r0 MATEMATHYECKOE BBIPAKEHHUE;

OOBSACHATHh (DU3MYECKUE SBJICHUS, TPOIECCHl M CBOWCTBA TEJN, B TOM YHCIE H
B KOHTEKCTE CHUTyallMd MPAKTUKOOPUEHTHUPOBAHHOTO  XApPAKTEpA:  BBISBIATH
NPUYUHHOCIEICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHHWE M3 1—2 JIOTMYECKHX IaroB C
ormopoil Ha 1-2 W3yYEeHHBIX CBONCTBA (PM3UUYECKHX SIBJICHUH, (DU3UUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemiarb pacu€THble 3anayu B 1-2 ACHCTBUSA, UCMONB3YS 3aKOHBI U (HOPMYJIBI,
CBsI3BIBAIONME (PU3MUECKIE BEIMUUHBI: HA OCHOBE aHAIM3a yCIIOBHUS 3a/1a4H 3aIlliChIBATh
KpaTKo€ YCIIOBUE, MOJCTaBIATh (PU3UYECKUE BEIUYMHBI B (POPMYJBI M TPOBOJUTH
pacy€Thl, HAXOIUThH CIPABOYHBIC JaHHBIC, HEOOXOUMBIE JIs pEIIeHHUs 3a1a4, OIEHUBATh
PEaTMCTUYHOCTD MOJTYUYCHHOU (PU3NUYECKON BEJIUUMHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PELIUTh MPU MOMOUIM (U3HUECKUX
METOJIOB, B OINMCAHWUU MCCIEIOBAHUSA BBIICIATh MPOBEPSIEMOE MPEAIIOTI0KEHUE
(TumnoTesy), pa3inyarh U MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yIbTaT, HAXOIUTh OITMOKH
B XOJI€ ONBITA, AEJATh BBIBOJIbI IO €r0 pe3ybTarTam;

MIPOBOAUTH OIBITHI 10 HAOMIOJECHUIO (PUBHYECKUX SIBICHUM WU (PU3UIECKUX
CBOMCTB TeJl: (hOPMYJIMPOBAThH MPOBEPSIEMBbIC MPEITIOI0KEHUS, COOMPaTh YCTAaHOBKY
U3 MIPEJIOKEHHOT0 000pYA0BaHUS, 3aITUCHIBATH X0 ObITa U ()OPMYJIUPOBATH BHIBO/IBI;

BBITIOJTHATH MPSMbIC U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MacChl TeJjia, 00bEMa, CUIIBI
U TEeMIIepaTyphl C MCIOJIb30BAHUEM AHAJIOTOBBIX U LHU(PPOBBIX MpUOOPOB, 3aITUCHIBAThH
NoKa3aHusi NpruOOPOB C YUETOM 3aJJaHHON a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIUYUHBI OT JPYTou
C UCTOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITYyTH PABHOMEPHO JIBUKYIIETOCS



TeJa OT BPEMEHM JBIKCHUS TeJla, CUJIbl TPEHUS CKOJBXEHUsI OT Beca Tejla, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN ¢ HE3aBUCHUMOCTH CHJIBI TPEHHUsS OT IUIOIIAU
CONPUKOCHOBEHUS TE€J, CWJIbl YIPYTrOCTH OT YJJIMHEHUS MPY>KUHBI, BBITATKUBAIOIICH
CWwibl OT 00béMa MOTrpyKEHHOW YacTH Tejla M OT IUIOTHOCTH JKUJKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeNa, OT TNIyOUHBI, HA KOTOPYIO IOTPY>KEHO TEN0, YCIOBUIMA
IJIaBaHMs TEJ, YCJIOBHI PaBHOBECHS phluara v OJIOKOB, Y4aCTBOBATh B IJIAHUPOBAHUU
y4eOHOTO HCCIIeIOBaHUsI, COOMpaTh YCTAHOBKY M BBIMIOJHATH W3MEPEHHUsS], CIEeays
MPEeIOKCHHOMY  TUTaHy, (UKCHPOBATH PE3yJbTAaThl TMOJYyYEHHONH 3aBHCHUMOCTHU
bU3UYECKNX BEJWYUH B BUJE MPEIJIOKEHHBIX TaOIUI[ U T'padUKOB, J€JaTh BBIBOIBI
10 pe3yJibTaTaM UCCIICIOBAHMUS;

MPOBOJAUTH KOCBEHHBIC M3MEPEHUSI (PU3MUECKUX BEIMYUH (IJIOTHOCTH BEIIECTBA
KUJIKOCTH W TBEPHOTO TeEla, CUJa TPEHHUS CKOJNBXKEHUSA, MJaBJICHUE BO3/yXa,
BBITAIKUBAIOIIAS CUJTA, ICUCTBYIOIIAS HA TIOTPYKEHHOE B )KUIAKOCTH TEI0, KOIPDHUITUEHT
MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEII0KEHHON UHCTPYKIUU: TIPU
BBITIOJIHEHUH HM3MEPEHUN COOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCISATH
3HAYEHUE UCKOMOM BEJIMYHUHBI;

coONI0IaTh MpaBWJia TEXHUKU O€30MacHOCTH TMpu padbore ¢ 1abopaTopHBIM
000pyI0BaHUEM;

yKa3bpIBaTh TMPUHILHUIBI JEUCTBUS MNPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIONINUECS COCY/bI, 0apOMETp, phluar, MOJABUKHBIA U
HETOIBMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepHu30BaTh MPUHIMIBI JEHCTBUA H3YUYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB € OMOpOW HAa HMX ONUCAHUS (B TOM 4YHCIE: MOJUIMIHHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THUJPABIMYECKUNA MPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM HACOC,
apeoMeTp), MCIOJIb3ysl 3HAHUS O CBOWMCTBaX (PU3MYECKUX SIBICHUNW W HEOOXOJMMbIC
dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHl (HAXOAUTh HH(POPMALMIO O MPHUMEPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKHX 3HAHWWA B TOBCEIHEBHOW JKM3HU [JII OOCCIICUCHUS
0e3omacHOCTH MpU OOpalmieHuu ¢ OpudopaMuM M TEXHUYECKHMMH YCTpPOMCTBaMH,
COXpaHEHUs 37J0POBbS M COOJIIOICHHS] HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH
cpexne;

OCYILIECTBIIATh OTOOp MCTOYHUKOB HMHGpopmaiuu B MHTepHETE B COOTBETCTBUM
C 3aJIaHHBIM OMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI U MYyTEM CPaBHEHHUS
Pa3JIMYHBIX MUCTOYHUKOB BBIJCIATH UHPOPMAIUIO, KOTOPAs SBJISIETCS MPOTUBOPECUYUBOMN
WJIH MOKET OBITh HEJJOCTOBEPHOIA;

WCIIOJIB30BaTh TMPU  BBIMOJHEHUU YYEOHBIX 3alaHUil  HAYYHOTOMYJISIPHYIO
auTepaTypy (HU3UYECKOro COJEpKaHMs, CIPaBOYHBIC MaTepHalbl, PECypChl CETH
WNutepuer, BrnageTts npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaIKU U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE KPAaTKHUE MUCbMEHHBIE M YCTHBIE COOOIICHUS HA OCHOBE
2-3 UCTOYHUKOB HMH(OpMalUuu (PU3UYECKOTO COJAEPKAHMS, B TOM 4YHCIE IMyOIMYHO



nenaTh KpaTKHE COOOIIEHHS O pe3yibTaTax IMPOEKTOB WM YUeOHBIX HCCIICIOBAHHM,
IPU 3TOM T'PAMOTHO MCIOJIb30BAaTh W3YUYCHHBIM MOHATUHHBIN ammapaT Kypca (U3HKH,
COIPOBOXJATh BBICTYIIJICHUE MPE3CHTALMECH;

TP BHITIOJIHCHUHN YYEOHBIX MIPOCKTOB M UCCIICIOBAHUHN pacTIpeIesiITh 00S3aHHOCTH
B I'PYIIIE B COOTBETCTBUH C ITOCTABJIICHHBIMU 3aJla4aMU, CJICIUTh 3a BBIIIOJHEHUEM IIAHA
NEWCTBUHM, aJICKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B JCITEIBHOCTH TPYIIIHI,
BBICTPANBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHmy oOyuenus B 8 kJiacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHSTHUS: MACcCa U pa3MEPhI MOJIEKYJI, TEIJIOBOE JIBUXKEHUE ATOMOB U

MOJIEKYJI, arperaTHhIE COCTOSIHUSI BEIIECTBA, KPUCTAJUTMUECKUE U amop(dHbBIE Tena,
HACBIIIEHHBIN U HEHACHIIEHHBIN Map, BIAXHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSS
JHEPrusl, TEIJIOBOM JBUTaTENb, 3JIEMEHTAPHBIN AJIEKTPUUECKUN 3apsil, JEKTPUUECKOE

1oJie, MPOBOAHUKH U TUAJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TTOJIE;

pa3nyath sIBJIEHUS (TEIUIOBOE PACUIMPEHUE U CXKATHE, TeIUIoNepeaaya, TerioBoe
paBHOBECHE, CMauyMBaHUE, KaNWULSIPHbIE SBJICHHS, HWCIAPEHUE, KOHJICHCAIIMS,
IJIaBJICHUE, KpUCTAIA3AIUs (oTBEpaEBaHUE), KHUIICHUE, Terioneperaya

(TEemIOMpPOBOHOCTh, KOHBEKIIUS, U3IIYUEHHUE), DIICKTPU3ALMS TEJ, B3aUMOJECHCTBUE

3apsiioB, JEUCTBUS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCICTBHE

MarHuTOB, AEHCTBHE MArHUTHOTO MOJs HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas

WHIYKIWSA) [0 ONUCAHUI0O HMX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SIBIICHUE;

pacmo3HaBaTh MPOSIBJICHUE HM3YyYCHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIMEM
MHpE, B TOM 4ucle (PU3NUecKue SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE U
KaNWUISIpHBIE SIBJICHWS B MPUPOJIE, KpHUCTAIBl B mpupoje, uziydeHue ColiHIla,
3amMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WUHEs, CHEra,
ANEKTPUUECKHUE SBIICHUS B aTMOC(hepe, DIEKTPHUIECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
nose 3eMiu, Ipend moirocoB, pojab MAarHUTHOTO MOJIS JJIsl AKU3HU Ha 3eMIle, MOISIPHOE
CUSHHME, TPU OBTOM TNEPEBOAUTH NPAKTUYECKYH 3ajJadyy B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NUECKUX SBIICHUN;

OMKCHIBATh W3YYCHHBIC CBOMCTBA TeN © (U3UYECKUE SBIICHUS, WCIOJIb3YS
¢dusnueckre BEIWYUHBI (TeMIeparypa, BHYTPEHHSSI SHEPIHs, KOJIMYECTBO TETUIOTHI,
yJAelbHasi TEIUIOEMKOCTh BEILECTBA, yAEJIbHAs TEIUIOTA IUJIABICHUS, yAelIbHAsI TEIUoTa
napooOpa3oBaHus, yAelbHAs TEIUIOTa CrOpaHUsl TOIUTHBA, KOX(M(HUIIMEHT MOJIE3HOTO
JNEUCTBUSI TEIUIOBOM MAIWHBI, OTHOCUTENIbHAS BIIAXKHOCTH BO3AYyXad, J3JIEKTPUUYECKUU
3apsiji, CUJIa TOKa, JIEKTPUUYECKOE HAMPSHKEHUE, COPOTUBIICHUE MTPOBOAHUKA, YIETbHOE
COTIPOTUBJICHUE BEIIECTBA, padOTa U MOIIHOCTh YJIEKTPUUYECKOTO TOKA), MPU OMMMCAHHUH
PABUJIHBHO TPAKTOBATh (U3MUECKUN CMBICT HCTIOJIB3YEMbIX BEIWYUH, 0003HAUCHUS U
eAVHUIBI  (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
Gu3HUECKYI0 BEIWYWMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TpaduKH H3YyUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;



XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHHUS U MPOLECCHI, HCIOIb3YS
OCHOBHBIE TIIOJIOXKEHUS MOJIEKYJIPHOKMHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA,
MPUHLMUI CYNEPIO3UINH MOJIEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpPAHEHUs 3apsija,
3akoH OMa 11 ydacTka nenw, 3akoH Jxoynsa—JIeHna, 3aKkOH COXpaHEHUs SHEPIHH,
IPU 3TOM J]aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MaTEMaTHUECKOE
BBIPAKEHHE;

OOBACHATh (PU3UUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalll{ PAKTUKOOPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIISITH IPUUMHHO CIIEACTBEHHbIC
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMUECKUX IIaroB ¢ ONMOpoi Ha 1—2 HM3yuYeHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3ajayu B 2—-3 JEHCTBUSA, MUCMOJIb3Ys 3aKOHbI U (DOpMYIIbI,
CBsI3bIBAIOLIME (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33J]a4l 3alUChIBATh
KpaTKOE YCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX ISl PELICHUS 3aJadyd, BBHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE [T €€ peleHus], IPOBOJAUTh PACUETHI U CPABHUBATH
MOJIy4YE€HHOE 3HaUYeHUe (PU3NUECKON BETUUHUHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOYHO PELIUTh NPU MOMOUIM (PU3HYECKUX
METOJIOB,  HWCIIOJIb3ysl ~ ONMCAHME  MCCIEIOBAaHUSA,  BBIACIATH  IPOBEPAEMOE
IPEATOJIOKEHNE, OLEHUBATh IPABWIBHOCTh IIOPSAKA IIPOBEICHMS HCCIEIOBAHNUs,
JeNaTh BBIBOJIBI;

POBOJUTH OMNBITHl MO HAOMIOJAEHUIO (U3UYECKUX SIBICHUNA WM (PU3MUYECKHUX
CBOMCTB TeJ (KamWJUISIPHBIE SBJICHUS, 3aBUCHMOCTH JIaBJICHHS BO3/AyXa OT €ro 00béMa,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTBIBAHMS M HArPEBAaHUS IPU U3IYyYECHUH OT L[BETA
U3Iydapled  (IOrjolarwIe) MOBEPXHOCTH, CKOPOCTb  HCIIAPEHUS  BOABI OT
TEMIIEPATYPbl KUJIKOCTM W IUIOMIAAA €€ TOBEPXHOCTH, OJJIEKTpU3alUs TEI U
B3aUMOJICHCTBUE JIIEKTPUUECKUX 3apsA0B, B3aMMOJCHCTBHE IOCTOSHHBIX MarHWTOB,
BU3YaJIM3alMsl MAarHUTHBIX MOJIEH NOCTOSHHBIX MarHUTOB, ACHCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHHMK C TOKOM, CBOMCTBA DJEKTPOMArHHUTA, CBOWCTBA JJIEKTPOJBUTATENS
IOCTOSTHHOTO TOKa): (OpMYJUpPOBaTh MpPOBEpPSEMbIE MPEIIOIIOKEHUs, COOHpaTh
YCTaHOBKY U3 IPEIJI0KEHHOT0 000PYJ0BaHUS, ONTUCHIBATh XO/1 OIbITA U (POPMYIUPOBATH
BBIBO/IbI;

BBIIOJIHATh MPSAMbBIE H3MEPEHHS] TEMIEPATYPbl, OTHOCHUTEIBHON BIAXKHOCTHU
BO3/lyXa, CHJbl TOKAa, HANpPSDKEHHs] C HCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MYECKUX BEJIWYUH, CPAaBHMUBATh pE3yJbTaTbl H3MEpPEHUN C Y4ETOM
3a/laHHOM a0COJIIOTHOM MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BEJMYMHBI OT APYroil
C HCIOJb30BAaHUEM MPSAMBIX HM3MEPEHUH (3aBUCHUMOCTb COINPOTHUBIIEHUS IPOBOJHUKA
OT €0 JUIMHBI, IUTOIIAIN ITONIEPEYHOI0 CEYEHUS U YACIBHOIO COIIPOTHUBIICHHUS BEIIECTBA
IIPOBOJHUKA, CHJIBI TOKA, UAYIIEro 4epe3 MPOBOJHUK, OT HAINPSDIKEHUS Ha NPOBOJHMUKE,
UCCIIEJIOBAHME IOCJIEOBATEILHOTO W MApaUIEIbHOTO COEAUHEHUH IPOBOJHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, COOMpPaTh YCTAHOBKY M BBIMOJHATH U3MEPEHUS, CIIETys



OpEeIOKEHHOMY IUIaHy, (DUKCHpPOBATh PE3yJbTaThl MOJIYYECHHONH 3aBUCUMOCTH B BUJE
TaOIUI] ¥ TPaQUKOB, IETATh BEIBOJIBI 110 pe3yIbTaTaM HUCCIIeIOBAHUS;

MIPOBOJANTH KOCBEHHBIC U3MEPEHUS PU3NIECKUX BEIHUWH (yAeTbHas TETNIOEMKOCTD
BEILIECTBA, CONMPOTUBIIEHUE MPOBOAHUKA, paboTa U MOIIHOCTh 3JEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh HM3MEPEHHs, COOMpaTh OKCIEPUMEHTAIBHYI0 YCTaHOBKY, CJEIys
NPeI0KEHHON MHCTPYKIIUH, U BEIYUCIISATH 3HAUCHUE BEITNYHHBI;

coONI0aTh MpaBWa TEXHUKM O€30MacHOCTH MpH padore ¢ 1abopaTopHBIM
000pyI0BaHKEM;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS H3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM Ha MX omucaHus (B TOM YHUCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, MapoBas TypOUHA, aMIIEPMETP, BOJBTMETP, CUETUMK HIIEKTPUUYECKON
SHEPruM, HJIEKTPOOCBETUTENIbHbIE NPHUOOPBI, HarpeBaTeNIbHbIE  AJIEKTPONPUOOPHI
(mpuMepBl), DJCKTPUYECKHE TMPEIOXPAHUTENN, DIIEKTPOMATrHUT, DSJIEKTPOJBUTATEID
IIOCTOSIHHOTO TOKa), HCIONB3ysl 3HAHUS O CBOMCTBax (U3MYECKUX SBICHUH U
HeoOXouMbIe PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHHYECKUE YCTPOHCTBA M U3MEPUTENBbHBIE MPUOOPEI
10 CXeMaM M CXeMaTHYHBIM PUCYHKaM (’KMIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTaTelh BHYTPEHHEIO CrOpaHUs, JIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBI JJIEKTPUUECKUX IeTel C IMOCIeA0BAaTeIbHBIM U TMapauIeIbHBIM COEIHMHEHUEM
AIIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHHS AIIEMEHTOB AJIEKTPHUECKUX LETeH;

NPUBOIUTH TMPHUMEPHl (HAXOAWTHh HH(POPMALMIO O TNpUMEpax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (DM3UYECKMX 3HAHWH B IOBCEIHEBHOW >KM3HU Uil OOECIeUeHUs
0€30MacHOCTH IIPH OOPAILICHUH C TPUOOpaMU U TEXHUUYECKUMH YCTPOHCTBAMH, COXPaHEHHS
3JI0POBbSI U COOJIIOJICHHUSI HOPM SKOJIOTMYECKOTO OBEICHHS B OKPY KaIOLIeH cpee;

OCYIIECTBIIATh MOMCK HH(pOpManuu (uznyeckoro cojaepkanusi B VHrepHere,
Ha OCHOBE HMEIOIIMXCS 3HAHUM U MyTEM CpPaBHEHMS JONOJIHHUTEIBHBIX HCTOYHUKOB
BBIJICNIATE HMH(GOPMAIMIO, KOTOpas SIBIISETCS MPOTHBOPEYMBONW WIM MOXET OBITH
HEJI0OCTOBEPHOIA;

UCIIOJIb30BaTh TPU  BBHIMOJIHEHUH YYE€OHBIX 3a/JaHUil  HAYYHONOMYJISPHYIO
auTepatypy (U3NYECKOrO COJAEp)KaHUs, CIpPAaBOYHBIE MaTepuajbl, PECypChl CETH
WutepHer, BnaaeTs npuéMaMH KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHUs
MH(QOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBbIE NMHCHMEHHBIE UM KpAaTKHE YCTHBIE COOOIIEHHs, 0000mas
MHQOPMALIMIO M3 HECKOJIBKHUX HCTOYHHUKOB (PU3MUECKOTO COJEpXkaHHSA, B TOM YHUCIIE
NyOJIMYHO  TPEACTaBIATH  pe3yidbTaTbl  MPOEKTHOM WM MCCIIEI0BATEIbCKON
JESITeIbHOCTH, TIPH 3TOM T'PaMOTHO HCIOJB30BaTh W3YYCHHBIN MOHSATUHHBIA ammapar
Kypca (PU3HKH, COMPOBOXK/IATh BRICTYTICHUE TIPE3CHTAIINEH;

NpU BBITIOJIHEHUU YUYEOHBIX MPOCKTOB M HUCCICIOBAHWA (PU3NYECKUX IMPOIIECCOB
pacrpenenaTb 00sI3aHHOCTU B TPYIE B COOTBETCTBHM C TOCTaBICHHBIMHU 3aJla4aMH,
CIIEIUTh 3a BBHIMOJTHCHHEM IUIaHA JEHCTBHUI W KOPPEKTHPOBATh €ro, ajaeKBaTHO
OLICHWBAaTh  COOCTBEHHBIA BKJQJA B  JIEATEIBHOCTh  TPYIIBL,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, TIPOSBIISS TOTOBHOCTh pa3periarh KOH(MIUKTHI.



K koHiy oOyueHus B 9 kJacce mpeIMETHBIE pe3ysIbTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHUS: CHUCTEMa OTCYETa, MaTepuagbHas TOYKA, TPACKTOPHS,
OTHOCHUTEILHOCTh MEXaHWYECKOTO IBIKEHUs, AedopmManws (ympyras, MIacTHYecKasi),
TpEeHHUE, IEHTPOCTPEMUTETHHOE YCKOPEHNE, HEBECOMOCTD U IMEPETPYy3KH, LIEHTP TSHKECTH,
a0COMIOTHO TBEPOE TEJNO, IEHTP TSHKECTU TBEPAOTO Tela, paBHOBECHUE, MEXaHUYECKUE
KoJ1eOaHMsI U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHEI, IITKaJIa
AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U TATbHO30PKOCTH, CIIEKTPHI HCITYCKAHUS
Y TIOTJIOMICHNUS, alb(a, OeTa- 1 TaMMa-N3TydeHUs, U30TOBI, IAepPHAST YPHEPTeTHKA;

pasnuyaTh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE JIBHKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE, CBOOOTHOE IMaJIEHHEe TeJ, PABHOMEPHOE
JIBIDKEHUE TI0 OKPYKHOCTH, B3aWMOJCHCTBHE TEJI, PEAKTUBHOE JBWKCHHE,
Koyie0aTeIbHOe JBM)KCHHE (3aTyXarolllMe ¥ BBIHYXKIACHHBIE KojeOaHWs), PE30HAaHC,
BOJIHOBOE JIBIDKCHHE, OTPAKEHUE 3BYKa, MPSIMOJIMHEIHOE PACTIPOCTPAHECHHE, OTPAKEHUE
Y TIPEeJIOMIICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3ioKeHHe OeIoro cBera
B CHEKTP U CJOXEHUE CHEKTPAIbHBIX IIBETOB, AHCIEPCHUS] CBETA, €CTECTBEHHAs
PaaMOaKTUBHOCTh, BOBHUKHOBEHHUE JTMHEHYATOTO CIIEKTPA M3TYyUSHUS) TI0 ONMMCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUINX TaHHOE (PHU3UIEecKoe
SIBIICHUE;

pacno3HaBaTh MPOSBICHUE NU3YYCHHBIX (PU3NUYCCKHUX SIBJICHUH B OKPYIKAIOIIEM MUPE
(B TOM uucie (pU3ndYecKre SIBJICHUS B IPUPOJIE: MPUIUBLI U OTIUBBI, JTBUKEHUE TJIAHET
CoHEYHO! CHUCTEMBI, PEAKTUBHOE JIBI)KCHHE KUBBIX OPTaHW3MOB, BOCIIPHUSITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSCEHUE, CEHCMHYECKHE BOJHBI, I[yHAMH, 07XO, I[BETa Te,
ONTHYECKHE  SBJICHUS B  MpUPOJEe, OHOJOTUYECKOE  JEHCTBHE  BHJIUMOTO,
yIBTPa(HUOICTOBOTO W PEHTICHOBCKOTO H3IyYEHUN, €CTECTBEHHBIM PaJTMOAKTHBHBIN
($OH, KOCMUYECKHE JTy4YH, PAIHOAKTUBHOE N3ITyUYEeHUE PUPOTHBIX MUHEPAJIOB, ICHCTBHUE
PaIMOAaKTUBHBIX W3JIYYCHUH Ha OpPraHW3M 4YeJOBeKa), MPU ITOM MEPEBOAUTH
PAKTHYCCKYIO 3a/Jady B y4eOHYIO, BBIACIATH CYIICCTBEHHBIE CBOMCTBA (TIPH3HAKH)
(bu3HUeCcKUX SBICHHUI;

OMKCHIBATh W3YYCHHBIC CBOWCTBA TeN H (U3HYCCKUE SBIICHUS, WCIOJIB3YS
¢u3nyecKkue BEIWYUHBI (CPEIHSSI U MTHOBEHHAs CKOPOCTH TeJia TIPU HEPaBHOMEPHOM
JBWKEHUHU, YCKOPEHUE, MepeMeleHue, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CHJIa
YIOPYTOCTH, CHJa TSHKECTH, YCKOPEHHE CBOOOTHOTO TMajeHUs, BEC Tela, UMITYJIbC Tena,
UMITYJIbC CHJIbI, MEXaHW4YecKass padoTa MU MOIIHOCTh, MOTEHIMAJIbHAS SHEPTUs TeJa,
MOJHITOTO HaJ TOBEPXHOCTBHIO 3EMJIM, MOTCHIIMAIBbHAS DHEPTUS CXKATOW MPYKHUHBI,
KWHETUYECKasi YHEPTHs, TIOJTHAsI MEXaHUYECKasl SHEPTHsl, IEPUO M 9aCTOTa KOJICOAHHIH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
NIPEIOMJICHUS. CPEIbI), MPH OMHCAHUM TPABWIBHO TPAKTOBATh (DU3UYCCKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, 0003HAUCHUS M €AUHUIBI (U3HMUECKUX BEIMYMH, HAXOAUTH
(GOopMyIIBI, CBS3BIBAIONINE NMAHHYIO (DU3UYECKYIO0 BEIMYHMHY C JIPYTUMU BEIUYHHAMM,
CTPOUTH TPpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYHNH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHHUS U TMPOLIECCHI, UCIOIb3YS
3aKOH COXPAHEHMS DHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHMS, MPUHLMI CYNEPHO3ULIUN
CWJI, TPHUHIMI OTHOCUTENIbHOCTU ['anmunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOHBI OTPAKEHHS U MIPEJIOMIICHHS CBETA, 3aKOHBI COXPAaHEHUS 3aps10BOTO
U MaccoBOIO 4YHCENI MpH SACPHBIX pEaKIMsIX, [Opd ITOM [JaBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMATUYECKOE BHIPAKEHHUE;

OOBSACHATH (PU3UUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYyallUi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BBIABIISATH IPUUUHHO CJIEACTBEHHbBIC
CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOpOi Ha 2—3 HM3yUEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbie 3a7aud (ONMHUparoUIUMecs Ha CUCTeMy H3 2—3 ypaBHEHUN),
UCIIOJIb3YsI 3aKOHBI U (HDOPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKHUE BEJIMYMHBI: HA OCHOBE
aHaju3a YCJIOBHS 3a/1auM 3alKChIBaTh KPaTKOE YCJIOBHUE, BBISIBISATH HEJAOCTAIOUIUE WUIU
U30bITOYHBIE JAaHHBIE, BHIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIE ISl PEIICHMS,
IIPOBOJUTH PACUETHI U OILICHUBATH PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUsT (PU3UUECKOM
BEJIMYMHBI,

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PELIUTh MPU MOMOUIM (U3HUECKUX
METO/IOB,  HCIOJb3yS  ONMCAHUE  UCCIENOBAHMS,  BBIICHATH  IPOBEPIEMOE
PEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh TMOPSAKA MPOBEJICHHUS UCCIEIOBAHUS,
JIeNaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUH U OIBITOB;

MPOBOAUTEL OIBITHI M0 HAOMIOACHUIO (PU3NUECKUX SBJICHUN WIH (DU3NUESCKUX
CBOMCTB Tea (M3yueHHe BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHUS SHEPIuH,
3aBUCUMOCTb NIEPHOJA KOJIEOaHU PYKMHHOTO MAaATHUKA OT MacChl Ipy3a U )KECTKOCTH
NPY>KUHBI U HE3aBUCUMOCTb OT aMIUIMTYbl MajbiX KoJICOaHHM, MPSIMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, PA3JIoKEHHE OEloro cBeTa B CIEKTpP, M3yUYEHUE CBOWCTB
n300paKeHUsl B TJIOCKOM 3€pKalie M CBOMCTB M300paKeHUsI MpeaMeTa B coOuparomen
JMH3€e, HAOMI0JIEHUE CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JYyUEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTaHOBKY U3 M30BITOUHOTO HAOOpa 000pyI0BaHUS, OMUCHIBATH XO/I OIBITA U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOIBI;

POBOJUTH TIPU HEOOXOAUMOCTH CEpPHUIO MPSMBIX U3MEPEHH, Onpeaensis cpeaHee
3HaYCHUE HU3MEpsSeMO BeIMUMHBI ((POKYCHOE paccTOsSHUE CcOOMparoIie JIHMH3bI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MEPEeHUs (M3MEPUTEITHHOTO MTPUOOPA);

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BETUYUH C UCIIOIb30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JBUKECHUHU
0e3 HauaabHOW CKOPOCTH, NEpuoja KOoJeOaHUN MaTeMaTUYECKOr0 MasiTHUKA OT JIJTUHBI
HUTH, 3aBUCHMOCTH YIJIa OTPa)K€HUS CBETa OT yria MaJeHHusl U yria NpeloMIICHUs
OT yIJja MajeHus): IIIaHUPOBaTh UCCIEAOBAHNIE, CAMOCTOATEILHO COOMPATh YCTAaHOBKY,
(uKCHpOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PUM3HYECKUX BEIWYHUH B BUJE
TabJMIl U TPaQUKOB, JA€JIaTh BHIBOJBI 10 PE3yJIbTaTaM MCCIEAOBAHMUS;



IPOBOJUTh KOCBEHHBIE HU3MEPEHHUS (PU3NYECKUX BEIMYMH (CpEeIHssl CKOPOCTh U
YCKOpPEHHUE TeNa MPU PaBHOYCKOPEHHOM JBMKEHHM, YCKOPEHHE CBOOOJHOTO NaJCHUS,
KECTKOCTh MPYKUHBI, KOAP(UIHMEHT TPEHUs CKOJIbKEHUs, MEXaHW4eckas padora H
MOIIIHOCTh, YaCTOTa U MEePUO]I KOJIeOAHUM MaTEeMaTUYECKOTO U IPYKUHHOTO MasiTHUKOB,
ONITUYECKas cujia COOMpAaroIIel JIMH3bI, PaIMOAKTUBHBIN (POH): IIITAHUPOBATH U3MEPEHUS,
coOUpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATH H3MEPEHUS, CIeays
NPEAJIOKEHHOW WHCTPYKIMHU, BBIUUCIATH 3HAUYCHHE BEIMYMHBI M aHAIU3UPOBATH
NOJIyYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM IMOIPEIIHOCTH U3MEPEHUM;

coONoIaTh MpaBWJia TEXHUKU OE€30MacHOCTH TMpH padbore ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pasznuyaTh OCHOBHBIE MIPU3HAKN M3YUYEHHBIX (U3HUECKUX MOJENEH: MaTepraibHas
TOUYKa, aOCOJIOTHO TBEPJOE TEJIO, TOUEUYHBIH MCTOYHUK CBETa, Jyd4, TOHKas JIMH3A,
IUIaHeTapHas MOJIENIb aTOMa, HYKJIOHHAsI MOJIEb aTOMHOTIO $]1pa;

XapaKTEpHU30BaTh NPHUHIMIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHHUYECKHX
YCTPOMCTB C OMOPOM HAa UX ONMHUCAHUA (B TOM YMCIIE: CHUAOMETP, JATYMKU MOJOXKECHHUS,
paccTOsIHUS U YCKOPEHHMsI, paKkeTa, 3X0JI0T, OUKH, epUcKol, (oToannapar, ONTHUYECKHUE
CBETOBOJbI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), uCHoNb3ys 3HAHUSA
0 CBOMCTBaxX (pU3NUYECKUX SBJICHUN U HEOOXOAUMbIE (PU3MUECKUE 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM U3YUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHUX MPOLECCOB MPU PEUICHUU
y4eOHONPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMbl JJII MOCTPOCHUS H300paKeHUH B
IIJIOCKOM 3€pKajie U COOUPAOIIEH JIMH3E;

OPUBOJUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O MpUMEpPaX) MNPAKTUYECKOTO
UCIOJb30BaHUSl (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM >KM3HU IJIs1 OOECIeYeHMs
Oe3omacHOCTH TMpu oOOpameHuu ¢ NOpuOOpaMM M TEXHUYECKHMMH YCTPOMCTBaMH,
COXpaHEHUs 37J0POBbS U COOJIIOICHHSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKaIOLIEH
cpene;

OCYLIECTBJIATh MOUCK HHGpOpManuu Quanyeckoro cojepxxanus B HHTepHeTe,
CaMOCTOATENbHO (OPMYJIUPYsI TIOMCKOBBIM 3alpoc, HAXOAUTh IYTH OINPEICICHHUS
JIOCTOBEPHOCTH TIONYyYeHHOW WH(OpMAIMM Ha OCHOBE UWMEIOIMUXCSA 3HAHUN U
JOTIOJTHUTENbHBIX UICTOYHUKOB;

UCTOJb30BaTh MpPHU  BBHINOJHEHWH YYE€OHBIX 3aJaHUNl  HAYYHOIOMYJISPHYIO
AUTEPaTypy (U3MUECKOTO COJAEpKAHMs, CIPABOYHBIE MaTepUalbl, PECYpChbl CETH
WNutepuer, Binagets npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE MHCbMEHHbIE W YCTHbIE COOOILEHHS Ha OCHOBE
uH(pOpMAIIMM U3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO COJEpKaHUs, ITyOIuIHO
IPENCTABIIATH PE3YJIbTATHI IPOCKTHOM WIIM UCCIIEI0BATEIbCKON IEATEIbHOCTH, IPH 3TOM
I'PaMOTHO HCIOJIb30BaTh M3yUYEHHBIM MOHATUWHBIN ammapaT H3y4yaeMoro pasjena
(GU3MKH M COMPOBOXIATh BBICTYIUIGHHWE TMpE3eHTAlel ¢ ydé€ToM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HauMeHnoBaHue pa3ae/ioB KosmmuecTBo 4acoB JJIeKTPOHHbIE
n/n 1 TEM POrpamMMel Bcero Kontpoabsubie [[IpakTHyeckue (]émbpom’le)
paGOTHI paGOTHI o0pa3oBaTe/ibHbIE

pecypcesbl

Pa3nes 1. ®u3nka u e€ poJib B NO3HAHMHU OKPY:KaK0IIEero MUpa

1.1 ®dusuka - HayKa o pUpoJIe 2 bubnnorexa [IOK
https://m.edsoo.ru/7f416194

1.2 DOuU3NIeCKUe BEITMUUHBI 2 1 but6mmoreka [JOK
https://m.edsoo.ru/7f416194

1.3 EcrecTBEeHHOHAYUYHBI METOJ] TO3HAHUSA 2 1 but6mmoreka [JOK
https://m.edsoo.ru/7f416194

Hrtoro no pazneny 6

Pa3znen 2. HepBOHa‘laJIBHLIe CBCACHUS 0 CTPOCHHUM BEIIIECTBA

2.1 CTpoeHue BeniecTBa 1 butommoreka [JOK
https://m.edsoo.ru/7f416194

2.2 J[BM>KEHHE U B3aUMOJICHCTBUE 2 1 but6mmoreka [JOK

JaCcTHII BEIIeCTBA https://m.edsoo.ru/7f416194

2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 bubmrorexa [JOK
https://m.edsoo.ru/7f416194

Hroro no pasaeny 5

Pa3nen 3. /IBu:keHHe U B3aMMO/IeCTBHE Tel

3.1 MeXaHU4YECKOE JBUKEHNE 3 bubmorexa [JOK
https://m.edsoo.ru/7f416194

3.2 Muepnusi, Mmacca, IIIOTHOCTh 4 1 bubnuoreka [[OK




https://m.edsoo.ru/7f416194

3.3 Cuita. Buner cun 14 2 butimoreka [JOK
https://m.edsoo.r/7f416194
Hrtoro no paszneny 21
Pasnen 4. laBiieHne TBEPABIX TeJl, }KUAKOCTEN U ra3oB
4.1 [laBnienue. Ilepenaya naBnenus 3 butmmoreka [JOK
TBEPIBIMH TEIIAMH, ) KUIKOCTSIMH U https://m.edsoo.ru/7f416194
razamu
4.2 JlaBiieHne )KUIKOCTH 5 bubnrorexa [JOK
https://m.edsoo.ru/7f416194
4.3 ATMochepHOe 1aBlieHHE 6 buonnorexa [JOK
https://m.edsoo.r/7f416194
4.4 JlelicTBHE )XKHIKOCTH U ra3a Ha 7 3 bubnnorexa [JOK
MOrpyXKEHHOE B HUX TEIO https://m.edsoo.ru/7f416194
Hrtoro no pazneny 21
Pa3nen 5. PaGora u MOIIHOCTB. DHeprus
5.1 PaGoTa 1 MOIIIHOCTH 3 1 butimoreka [JOK
https://m.edsoo.r/7f416194
52 [IpocThie MEXaHU3MBI 5 1 bubmuorexa [[OK
https://m.edsoo.r/7f416194
53 MexaHudecKkasi SHepIrust 4 1 bubmuorexa [[OK
https://m.edsoo.ru/7f416194
Hrtoro no pazneny 12
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[IPOTPAMME




8. KIIACC

Ne i/n |HammeHOBaHuUe pa3iesioB KosmuecTBo 4acoB DJIEeKTPOHHBbIE
H TeM NpOrpaMMet Bcero Kontpoabubie ([IpakTuyeckue (];Hq)pOBHe)
paGoThHI paGoTHI o0pa3oBarejibHbIE
pecypcsl
Pa3znea 1. TensioBble ABJICHAS
1.1 CTpoeHue B CBOMCTBA BEIIECTBA 7 buonuorexa [JOK
https://m.edsoo.ru/7f4181ce
1.2 TeroBbIe ITPOLIECCHI 21 1 5 bubnmnorexa [JOK
https://m.edsoo.ru/7f4181ce
Wroro no pasneny 28
Pazgen 2. JiaekTpuyecKue 1 MATHUTHbIE SIBJIEHUS
2.1 DNEKTPUUYECKHE 3apPsIbI. 7 1 bubnmorexa [JOK
3apspKCHHBIC TeJa U UX https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
2.2 [TOCTOAHHBIN 2JIEKTPUUECKHUI TOK 20 1 7 bubnunoreka [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuuTHbIE SIBICHUS 6 1 1.5 bubmmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMArHuTHasE UHTYKIIHS 4 bubmmorexa [JOK
https://m.edsoo.ru/7f4181ce
Hrtoro no pazaeny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 14.5

[TPOTPAMME




9. KIIACC

Ne HaunmMeHoBaHMe pa3ieioB U Kosau4yecTBo yacon DJIEeKTPOHHBbIE
n/m - [Tem mporpamMmbl Bcero Kontpoabsubie ([IpakTuyeckue (];Hq)pOBHe)
paGoTHI paGoTHI o0pa3oBarejibHbIE
pecypchbl
Paznea 1. Mexannueckue siBJIeHHAS
1.1 MexaHH4EeCKOEe IBMKEHNE U CIIOCOOBI 10 1 bu6nuoreka [JOK
€ro OIMUCAHMUS https://m.edsoo.ru/7f41a4a6
1.2 |B3ammoneicTBHe TEN 20 1 3 bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6
1.3 |3aKkoHBI cCOXpaHEHUs 10 3 bubmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hrtoro no pazneny 40
Paznen 2. Mexannueckue K0JI€OAHUSA Y BOJIHbBI
2.1  [Mexannueckue KoiaeOaHHS 7 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2  |[MexaHuueckue BOJHBI. 3BYK 8 1 3 bubmotexa [JOK
https://m.edsoo.ru/7f41a4a6
Hrtoro no pazneny 15
Pa3znen 3. DjeKTpOMarHuTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHbBI
3.1 [SnexTpomarHuTHOE TI0JIE 6 2 bubmotexa [JOK
U DJIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJTHBI
Wroro no pasueny 6

Pa3gen 4. CBeToBbIE IBJICHUSA




4.1  |3aKoHBI pacIIpOCTpaHEHUsI CBETA 6 bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bI ¥ ONITUYECKHE TPUOOPHI 6 3 bronuorexa [{OK
https://m.edsoo.ru/7f41a4a6
4.3 Pa3oxeHne OeJIoro cBeTa B CIIEKTP 3 2 broanoreka [IOK
https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 15
Pa3gen 5. KBanToBbIe sIBJICHUSA
5.1 Hcryckanue 1 OTJIOICHHUE CBETa 4 1 bru6moreka [JOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHHe aTOMHOTO sIpa 6 1 broauoreka IIOK
https://m.edsoo.ru/7f41a4a6
53 S nepHbIe peakiu 7 1 buoimoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nes 6. [loBTOpuTEIHHO-00001AIOIIMIT MOAYJIB
6.1 [ToBTOpenue u 00o0IeHNE 9 2 bu6nuoreka LIOK
coJiep:kaHus Kypca puszmku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc
Hrtoro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB T10 102 27

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

JlaTa

Bcero |KoHTpoabH
ble padoThI

[IpakTHuyeckue
padoThI

N3yu
CHUSA

DJIeKTPOHHbIE
uuppoBbIe
o0pa3oBaTejibHbIE

pecypcbl

du3nka — HayKa o MpUpoJe.
SIBiieHus IPUPOIBI.
Puznueckue ABJICHUS

MexaHndeckue,
TEIJIOBEIE,
PIEKTPUUECKHUE,
MarHUTHBIE, CBETOBEIE,
3BYKOBBIC SIBJICHUSI

bu6mroreka [JOK
https://m.edsoo.ru/ff09f72a

duznyeckre BETUUUHbI U
WX U3MEpeHne

'Y pOK-uccae10BaHUE
"N3mepenue TemmepaTypbl
[IPU TTOMOIITH

PKUJKOCTHOTO TEPMOMETpA U
aT4nKa

TeMreparypbl”

Kax ¢usuka u qpyrue
€CTECTBEHHbIE HAYKU U3y4alOT
IPUPO.Y.
EcrecTBEeHHOHAYUYHBIN METO
no3Hanusa. Onucanue
buznyecKkux

SIBJICHHUU C IIOMOIIBIO MOJIeIel

bub6mmorexa [JOK
https://m.edsoo.ru/ff09f72a




Ypoxk-uccinenosanue "[IpoBepka
TUTIOTE3bI: JATBHOCTH MOJIETA
[1apuKa, MymeHHOro
TOPU30HTAIILHO, TEM

0oJIbIIIe, YeM OOJIBIIE BHICOTA
nycka'

7 Ctpoenue BemecTBa. ONBITHI, bubnuoteka [IOK
ITOKAa3bIBAIOIINE ,[[I/ICerTHOC httns://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIECTBA

8 JIBM>KEHME YacTHIL BELLIECTBA bubnmorexa [JOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OMbBITHI 1O
HAOJIFOCHUIO TEIIJIOBOTO
pacIIUPEHHS Ta30B)

10 ArperaTHbIe COCTOSHHUS BEIIECTBA

11 B3auMoCBsI3b MEXly CBOWCTBaMU bubnunorexa [IOK
BEIIIECTB B Pa3HBIX arperaTHhIX https://m.edsoo.ru/ff0a0378
COCTOSAHHUAX U UX aTOMHOMOJICKYJIAPHBIM
cTpoerreM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUM
BOJbI

12 MexaHn4ecKoe IBUKEHHUE. bubnmoreka [JOK
PaBHOMEpHOE 1 https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE
JIBIDKCHHE

13 CxopocThb. EAuHUIIBI CKOpOCTH bu6mmoreka [JOK

https://m.edsoo.ru/ff0a079¢

14 Pacuer myTu 1 BpeMeHU JIBUKECHUS bu6mmoreka [JOK

https://m.edsoo.ru/ff0a0ae4

15 Wnepuust. 3aKk0H HHEPLIUU. bubnuoreka [IOK

B3aumoneiicTBue TeI Kak
MpUYrHA

https://m.edsoo.ru/ff0a0c10




HU3MCHCHUS CKOPOCTHU ABUKCHUS TCII

16

IInotHOCTE BemiectBa. Pacuer
Macchl U 00beMa Tejia 10 €ro
[UIOTHOCTH

bruonuoreka [{OK
https://m.edsoo.ru/ff0a0fee

17

JlabopaTtopnast pabota
«OmnpeneneHne

IIJIOTHOCTHU TBépI[OFO TCIa»

18

Perwienue 3ama4 o reme
"TIiroTtHOCTH BemecTsa"”

but6mmoreka [JOK
https://m.edsoo.ru/ff0al23¢

19

Cuna kax
XapaKTepUCTHKA
B3aUMOJICVCTBHUS TEII.
Cuna ynpyroctu. 3akoH

I'yka

20

JTaGopaTopnas pabora «3yueHue
3aBUCHMOCTH PACTSIKEHUS
(nedopmanyu) IpyKHUHBI OT
PUIIOKESHHON CHITBDY

21

SBinenue Tsarorenns. Cuiia TSHKECTH

22

CBs13b MEXKTY CUIION TSKECTH

1 Maccol Tena. Bec Tena.
Pemenne

3amad o Teme "Cuna TsbkectH”

bub6mroreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TAKecTH Ha Apyrux
raHeTax. Gusnueckue
XapaKTEPUCTUKHU IIJIAHET

bubmuoreka [IOK
https://m.edsoo.ru/ff0al1502

24

M3mepenue cui. Jlunamomerp

bu6mroreka [JOK
https://m.edsoo.ru/ff0al8cc

25

Bec Tena. HeBecoMmocTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778




26

(CriojxeHue IByX CHIl,
HaIrpaBJICHHBIX 110 OJTHOU
[IPSIMOM.
PaBHOAEHCTBYIONIAS CHIT

but6mmoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Perrenne 3aga4 mo
reMe
'PaBHOCHCTBYIOIIAS
crr"

28

['peHne CKOJIbKEHUS U TPEHUE
[10K0s1. TpeHue B npupoze u
reXHUKE

bub6mroreka [JOK
https://m.edsoo.ru/ff0alb9c

29

[labopaTtopHas pabora «3yuenune

but6mmoreka [JOK

3aBHUCHMOCTHU CUJIbI TPCHUA
CKOJIb)KEHUS OT CHJIBI IaBJICHUS
U XapakTepa
COINPHUKACAIOIINXCS
MOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

30

Pemrenue 3agad Ha
onpeneseHre
PaBHOJICVCTBYIOIIEHN CHIIBI

31

Pemenne 3agau mo TemaM: «Bec
tenay, «['padpuyeckoe
n300paxeHue cuim, «CHIb,
«PaBHOCHICTBYIOIIAS

CHIDY

bu6nmroreka [JOK
https://m.edsoo.ru/ff0alde0

32

KoHTponbHas paboTta 1o Temam:
«MexaHn4uecKoe JBIKCHUE,
«Macca, INIOTHOCTRY, «Bec Tenay,
«I"padnueckoe U300paKeHHUE CHUII»,
«Cunb»

33

JlaBnenue. CiocoObl yMEHBIIICHUS
Y YBEJIMUEHHUS 1aBJICHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6




34 /laBrieHME Ta3a. but6mmoreka [JOK
3aBUCHMOCTB JIaBJIEHUS https://m.edsoo.ru/ff0a2376
raza oT 00bEMa,

TEMIIEPATYPHI

35 [lepenada naBieHUs TBEPIABIMU bubnuoreka [IOK
TeIaMHU, )KUJIKOCTSIMH U Ta3aMU. https://m.edsoo.ru/ff0a25b0
3aKoH
[Tackaist

36 /TaBieHME B )KMIKOCTH U rase, bubmuoreka [IOK
BLI3BAHHOE JIEMCTBUEM CUJIBI https://m.edsoo.ru/ff0a2718
TSHKECTH

37 Permenue 3amau o reme «JlaBienue but6mmoreka [JOK
B )KUIKOCTH U raze. 3aKoH https://m.edsoo.ru/ff0a2826
[Tackams»

38 CooOriaromnuecs CoCyIbl bubnmoreka [JOK

https://m.edsoo.ru/ff0a2970

39 [MunpaBnuyeckuii mpecc bubnuoteka [IOK

https://m.edsoo.ru/ff0a3136

40 MaHoMeTpBI.

[TopmneBoit
YKUJIKOCTHBIM HACOC

41 AtMmocdepa 3emnu. [Ipuunnsl bubnuoreka LIOK
CyLECTBOBAHUs BO3AYIIHOU https://m.edsoo.ru/ff0a2b5a
000109KH 3eMTH. 3aBUCHMOCTh
aTMoc(hepHOro JaBIeHUS OT
BBICOTBI
HaJl YpOBHEM MOpsI

42 Bec Boznyxa. Atmocdeproe bubnmorexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2bSa

43 N3mepenune armocdepHOro bubnmoreka [JOK

nasienust. OnbiT Toppuuennu

https://m.edsoo.ru/ff0a2da8




44 3aBUCHUMOCTB aTMOC(EPHOTO bubnuoreka [IOK
JTABJIEHMSI OT BBICOTHI HAJI https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOpsI

45 Bapomerp-anepou. bubnuoteka [IOK
ATMOC]epHOe TaBlicHHE HA https://m.edsoo.ru/ff0a2fc4
pPa3JIMYHBIX BBICOTAX

46 Pemenue 3anau no
teme " ATmochepHoe
JaBiaeHue"

47 JlericTBUE )KUIKOCTH U ras3a bu6mmoreka [JOK
HA NIOTPY’KEHHOE B HAX https://m.edsoo.ru/ff0a3276
TeJo.

ApXxuMenoBa Cuiia

48 JlaGopaTopnas pabora bubnuoreka [IOK
«OmnpeneneHre BbITATKUBAIOLLEH https://m.edsoo.ru/ff0a33fc
CHJIBI,

JIEHCTBYIOLLIEH HA TEIIO,
MOTPY>KEHHOE
B XKHJIKOCTb)

49 JlabopaTopHas paboTta o Teme bubnmorexa [IOK
«HMccnenoBanue 3aBUCIMOCTH Beca https://m.edsoo.ru/ff0a3514
TeJIa B BOJIE OT 00BEMA
[OTPY>KEHHOU B MKHUJAKOCTh YacTH
Teiay

50 [[naBanue Ten bubmuoteka [IOK

https://m.edsoo.ru/ff0a3a96

51 JlaGopaTopHas pabota

"KoHcTpyupoBanue apeomeTpa
1M KOHCTPYUPOBAHUE JIOAKH U

onpeeneHue e€ rpy30noabEMHOCTH"




52 Perienue 3agad 1o TeMam: but6mmoreka [JOK
«[1naBanue cyoB. https://m.edsoo.ru/ff0a3654
BosgyxoruiaBanuey,

«/laBneHue TBEpaBIX TEIN, KUAKOCTEH
1 ra30B»

53 KonTponbHas padboTa 1no teme
«JlaBIeHHE TBEPABIX TEII,

PKHJKOCTEH U Ta30By

54 Mexanudeckas padota bubmuoteka [IOK

https://m.edsoo.ru/ff0a3{82

55 MomHocTh. EAUHUIIEI MOIITHOCTH bu6mmoreka [JOK

https://m.edsoo.ru/ff0a3{82

56 YpoK-HUCccIe0BaHlE
"Pacué€T MOIIHOCTH,

[pa3BUBAaEMOM MpU
HoabEME II0 JecTHHUIE"

57 [IpocThie MEXaHU3MBI.
Prruar. PaBHOBecHe crit Ha
pbIyare

58 Pbruaru B TeXHUKE, OBITY U 0.5 bubnuoreka [IOK
npupoze. JlJaboparopHas pabota https://m.edsoo.ru/ff0a478e
«HccnenoBanue yCiaoBUun
DPABHOBECHS
[phIuara

59 Perienue 3agay mo teme but6mmoreka [JOK
«Y CITOBUSI paBHOBECHSI phIdara https://m.edsoo.ru/ff0a48a6

60 KosddunmenT nonesnoro 0.5

neiicTBUS MeXaHU3Ma.
JlaboparopHas pabora
«3mepenue KIIJ[ HakioHHOM

IIJIOCKOCTH)




61 Perienue 3ajay 1o teme 1 but6mmoreka [JOK
"Pabora, momnocTs, KIT/I" https://m.edsoo.ru/ff0adc48

62 MexaHuyeckas S3HEprusl. 1 bubnuoreka [IOK
Kunernueckas u https://m.edsoo.ru/ff0a4252
NOTEHI[MAIbHAs SHEPTUs

63 3aKoH COXpaHEHUs 1 bubnuoreka [IOK
MEXaHUYECKON SHEPTUH https://m.edsoo.ru/ff0a4360

64 Y POK-DKCIIEPUMEHT 110 TEME 1
"JKcrepuMeHTalIbHOE
ornpezeNeHue N3MEHEHHS
KUHETUYECKON U TOTEHIHAIBHOMN
SHEPTUU NP CKaThIBAaHUH TeJIa 110
HaKJIOHHOM
MJIOCKOCTH"

65 KoHnTtponbHas paboTta 1o Teme 1
«PaboTa 1 MOIIHOCTh. DHEPTUSD»

66 PesepBHbIil ypok. Pabota ¢ 1 bubnuoteka [IOK
TEeKCTaMHu 110 TeMe "MexaHu4ecKoe https://m.edsoo.ru/ff0adee6
nBHKEHHE"

67 PesepBHEIi ypok. Pabora ¢ 1 bubnmoreka [JOK
TeKcTamu 1o TeMe "JlaBinenue https://m.edsoo.ru/ff0adffe
TBEPABIX TE,

SKUOKOCTEN U ra3oB"

68 Pe3epBHbIil ypok. PaboTa ¢ TekcTamu 1

no Teme "PaboTa.
MotHoCTb. DHEeprus"
OBUIEE KOJIMYECTBO YACOB 68 12

[10 I[IPOTPAMME

8. KIIACC




Ne Tema ypoka KoaunuecTBo yacos lara DJIeKTPOHHbIE
n/m Bcero  |Kontpoas |[IpakTnueckue H3yMeHust (uuPpoBLIe
HbIe paGoThi o0pa3oBaTe/ibHbIE
padoThI pecypeel
1 OCHOBHBIC TTOJIOKEHUS 1 but6mmoreka [JOK
MOJICKYJISIPHO- KHHETHYECKOW TEOPUH https://m.edsoo.ru/ff0a5256
U UX OIBITHBIC
MOJITBEPKICHUS
2 Macca 1 pazMep aTOMOB U MOJIEKYJI |
Mogenu TBEpAOro, KUIKOTO U 1 bubmmorexa [JOK
ra3o00pa3HOro COCTOSIHUI https://m.edsoo.ru/ff0a540e
BEIIECTBA
4 OOBsSICHEHHE CBOWCTB TBEPAOTO, 1
PKUKOTO M Ta3000pa3HOT0 COCTOSTHUI
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJISIPHO-KMHETUUECKOM
TEOpUU
5 Kpucranmmaeckue n amopdHbIe Tena 1 bubnuoteka [IOK
https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue 1 1 bubnuotexa [{OK
KaIlAJISIPHOCTb. https://m.edsoo.ru/ff0a5530
[TOBEpXHOCTHOE HATSKEHHE
7 TermoBoe pacuiipeHue U C:KaTue 1 buonnorexa [JOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPhI CO 1
CKOPOCTBIO TEIJIOBOTO
TIBIDKCHUSI YACTHII
9 Buytpennss sueprusi. CriocoOsl 1 bu6nuoreka [IOK

U3MECHEHUS BHYTPEHHEN
SHEPrUuu

https://m.edsoo.ru/ff0a5c60




10 Bunael Temionepenauu but6mmoreka [JOK
https://m.edsoo.ru/ff0a6412
11 Ypok-koHbepeHIHs bubnuoreka [IOK
"IIpakTHYECKOE HCIIOIb30BAHHE https://m.edsoo.ru/ff0a65c¢0
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTEpHUaJIOB B LEJIX
bHEprocOepekeHus"
12 KonnuecTBO TEIUIOTHI. bubmnoreka [IOK
Y nenbHas TEMI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OanaHca. bubmnoteka [[OK
TerooOMeH 1 TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
14 Jlaboparopnas pabora bubmuoreka [IOK
"HUccnenoBanue https://m.edsoo.ru/ff0a6a98
SIBIICHUS
Ter1I000MeHa IPU CMEIINBAHUN
XOJIOJIHOM M ropsiuyeH BoJIbI"
15 PacueT koandecTBa TEIIOTHI,
HE00XO0IUMOTO JUIS HATPEeBAHUS
Tena
1 BBIJICISIEMOTO UM IIPU OXJIAXKICHUT
16 JlaGoparopnas pabota bubnuoteka [IOK
"OnpeneneHue yieapHoN https://m.edsoo.ru/ff0a6bb0
TEJIOEMKOCTH BelecTBa"
17 DHeprus TOIUIMBA. Y AeIbHAS bubmmoreka [JOK
TETIOTa CrOpaHHs https://m.edsoo.ru/ff0a7b5a
18 [i1aBieHue u OTBEpACBaHNE bubnnoreka [JOK
KPUCTALIMYECKUX TET. https://m.edsoo.ru/ff0a71d2
Y nenbpHast TETUIOTA TUIABJICHUS
19 JTaGoparopnas paboTa bubnuoreka [IOK

"OnpeneneHue y1eabHON TEMI0ThI
[J1aBJICHUA JIpaa"

https://m.edsoo.ru/ff0a72fe




20 [TapooOpa3zoBanue u bubirorexa [IOK
KoHeHcanus. Micapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenpHas TeIioTa Bbu6muoreka [JOK
napooOpazoBaHMs U KOHAECHCALUH. https://m.edsoo.ru/ff0a786¢
3aBUCUMOCTB TEMIIEPATYPhI
KHUIIEHUS OT aTMOC(epHOTro
TaBJICHUS

22 BraxxHOCTB BO3/YyXA. bubmnoreka LIOK
JlaGopaTopHas pabora https://m.edsoo.ru/ff0a7628
"OnpeneneHne OTHOCUTEIbHOMN
BJIAKHOCTH Bo3ayxa'

23 Pemenue 3a1ay Ha
OTpe/ieNIEHUE BIa)KHOCTH
BO3IyXa

24 [IpuHIMIB pabOTHI
TETJIOBBIX IBUTATEIIEH .
[TapoBast TypOuHa.
JIBUraTesb BHyTPEHHETO CTOPAHUS

25 KIIJI TermoBOro ABHTaTEs. bu6mmoreka [IOK
TerioBble IBUTATEINA U https://m.edsoo.ru/ff0a7c7c
3aIUTa OKPYKAIOIIEH Cpe/Ibl

26 3aKOH COXpaHEHUS U
MpeBpaIleHNs SHEPTUH B
TEIJIOBBIX MpOIleccax

27 [loaroToBKa K KOHTPOJIBHOMN bubnuoreka [IOK
pabote mo teme "TemioBbie https://m.edsoo.ru/ff0a83f2
SIBJICHUSL.
l3MeHeHre arperaTHbIX COCTOSTHUM
BenecTna'

28 KoHTtpomnbHast paboTa o Teme bubnmnorexa [HOK

"Ter1oBbIE SIBJICHUS.
3MeHeHne arperaTHbIx

COCTOSIHUHU BerecTBa"

https://m.edsoo.ru/ff0a86ae




29

DnekTpusalus tei. JBa
[pOJ1a IEKTPUIECKHIX
3apsi 0B

30 Ypok-uccienoBaHue
"DnekTpu3anus Tea MHAYKINUEN U
[Py COMTPUKOCHOBEHUM"
31 B3anMozencTeue 3apsoKeHHBIX bu6mmoreka [LIOK
Ten. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
32 DJIEKTPUUYECKOE TTOJIE. bubnnoreka [IOK
HanpsxeHHOCTB https://m.edsoo.ru/ff0a8a0a
AIIEKTPUYECKOTO TOJI.
[TpuHIMI Cyneprno3uiuu
IIEKTPUYECKUX TOJIEN
33 HocuTenu 351eKTpuueckux 3apsiaoB.
DneMeHTapHBIN 3apsl.
CrpoeHue aroma
34 [IpOBOTHUKY U TUATICKTPUKH. bubnrorexa [JOK
3aKOH COXpaHEHMUS https://m.edsoo.ru/ff0a8ef6
RIIEKTPUYECKOTO 3apsijia
35 Pemenue 3aau Ha bubmorexa [JOK
MPYMEHEHNE CBOMCTB https://m.edsoo.ru/ff0a90cc
QIIEKTPUYECKUX 3apsiI0B
36 DNEKTPUUYECKUN TOK, yCIOBUS bu6muoreka LIOK
€ro CyILIEeCTBOBAHUS. https://m.edsoo.ru/ff0a95a4
Hcrounuku
DIIEKTPUYECKOr0 TOKa
37 JlelicTBYS DJIEKTPUYECKOTO TOKa bu6nmoreka [JOK
https://m.edsoo.ru/ff0a96b2
38 Ypoxk-uccienosanue "/lelicTBue

AIEKTPUYECKOTO TIOJIs Ha
MIPOBOJIHUKHU U TUDJICKTPUKH"




39 DJIEKTPUUECKHUI TOK B bubnorexa [JOK
MeTajuIax, KUIKOCTAX M razax https://m.edsoo.ru/ff0a9838

40 DJIeKTpHUYeCcKas 1eTb U e
COCTaBHbBIC YaCTH

41 Cuna toka. JJaboparopHas pabora 0.5 bubnuorexa [JOK
"M3MepeHHe U peryInpoBaHie https://m.edsoo.ru/ff0a8bd6
CUJIbI TOKA"

42 DIIEKTPUUECKOE HAPSKEHHE. 0.5 bubnuoteka [IOK
BosbsT™eTp. JlaboparopHas https://m.edsoo.ru/ff0a%¢14
pabota "U3mepenue u
peryaupoBaHue
HanpsHKeHus '

43 ConpoTuBieHNE TPOBOJHUKA. bubnuoreka [IOK
Y 1eJIbHOE CONTPOTHUBIICHUE https://m.edsoo.ru/ff0aa738
BEIIECTBA

44 JlaGopatopHas pabota bu6nnoreka [IOK
"3aBUCHMOCTD JICKTPHYECKOTO https://m.edsoo.ru/ff0aa738
COIIPOTHUBIICHUS IPOBOJHHUKA OT
€ro JJIUHBI, TIOIIAIN
MONEPEYHOr0 CeYeHMsI U Mareprasa'

45 3aBHCHMOCTH CHUJIBI TOKA OT but6mmoreka [JOK
HanpspkeHus. 3akoH Oma aiis https://m.edsoo.ru/ff0aa44a
y4acTKa
TN

46 JlaGopatopHnas pabota bu6nmoreka [IOK
"UccnenoBaHue 3aBUCUMOCTH https://m.edsoo.ru/ff0aa04e
CHJIBI TOKA, UAYIIEro Yepe3
PE3UCTOP, OT CONPOTHUBIICHHS
pe3ucTopa u
HanpsHKEHUs Ha pe3uctope”

47 [TocienoBaTenpHOE U

[apaJiyiCJIbHOC COCANHCHUSA
IIPOBOJHNKOB




48 Jlaboparophnas pabota "I[IpoBepka bubnrorexa [JOK
npaBUJjIa CII0KEHUS HAMTPSKEHUI https://m.edsoo.ru/ff0aaaS8
MIPH MIOCJIEIOBATETLHOM
COEJIMHEHUH JIBYX
pe3ucTopoB"

49 JlaGopartopHnas pabota bubnuoteka [IOK
"TIpoBepka npaBuJIa JUIsi CUIIbI https://m.edsoo.ru/ff0aadle
TOKa MpHU NapauieIbHOM
COCTMHCHUH
pe3ucTopoB"

50 Pelienue 3a1a4 Ha IpUMEHEHUE bubmmorexka [IOK
3akoHa Oma mis https://m.edsoo.ru/ff0aaf8a
Pa3IMYHOTO COCTUHEHUS
IPOBOJTHUKOB

51 PaboTa u MOIITHOCTH bubnuoreka [IOK
DIIEKTPUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna

52 JlaGopaTopnast pabota bubmmoreka [JOK
"Onpeznenenue pabOThl U MOIIIHOCTH https://m.edsoo.ru/ff0ab3e0
DIIEKTPUIECKOTO
ToKa"

53 DIIEKTPUUECKUE TICTTH 1 bubnuoreka [IOK
HOTPEOUTEIH IITEKTPUIECCKOM https://m.edsoo.ru/ff0ab660
SHEPTHH B OBITY.

KopoTkoe 3aMbIkaHne
54 [ToaroroBka K KOHTPOJIBHON bubnuoreka [IOK

paboTte 1o Teme "DIeKTpuIecKue
3apsizibl.

3apsKeHHBIE Tella U UX
B3aUMOJICHCTBHSL.

[locTostHHBIN

DJIEKTPUIECKUH TOK"

https://m.edsoo.ru/ff0abd2¢c




55 KoHTponbHas paboTa mo bubmuoreka [{OK
Teme "DIeKTpuUIecKue https://m.edsoo.ru/ff0abea8
3apsi/ibl.
3apsiKEHHbIE Teja U UX
B3aUMOJCUCTBUS.
[locTOsIHHBII
DICKTPUYCCKHI TOK"

56 [TocTOsIHHBIE MATHUTHI,
VX B3aUMO/JICHCTBUE

57 Ypok-uccnenoBaHue bubnuoreka [IOK
"N3y4yeHue nomiei mocTOSIHHBIX https://m.edsoo.ru/ff0ac3d0
MarouToB"

58 MaruutHoe moJjie. MarHuTHOE 11oJj1e bubmuoreka [{OK
3eMIIU U €ro 3HaYCHUE IS KU3HH https://m.edsoo.ru/ff0acOba
Ha 3emiie

59 OnbIT Opcrena. MarHuTHOE 1ose bu6mmorexa [JOK
DIIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0ac1d2
MarnuTHOE 10JIe KaTyIIIKH C
TOKOM

60 [IprumeHeHne 31eKTPOMarHuToB 0.5 bubmmroreka [JOK
B TexHUKe. JlaboparopHas https://m.edsoo.ru/ff0ac74a
pabota "M3yuenue aeicTBUs
MarHUTHOT'O
OJIsl Ha IPOBOJIHUK C TOKOM"

61 DIEeKTPOABUTATENb IOCTOSHHOTO bubnuoreka [JOK

ToKa. Mcronb3oBanue
9JIEKTpPOJBUraTesneil B
TEXHUYECKHUX YCTPOWCTBAX U HA
TpaHCIIOpTE.

JlaGopaTopHnast pabota
"KoHcTpyupoBanue u
M3y4yeHue

paboThI dNIeKTpoABUraTENs "

https://m.edsoo.ru/ff0ac86¢




62 OneiTel @apazest. 3akoH 1
3JIEKTPOMAarHUTHOM
HTYKIUH.
[IpaBuio Jlenna

63 Dnekrporereparop. Crocoos 1
TIOJTYYCHUS DIICKTPUICCKON
SHEPruu. DJIEKTPOCTAHIIUU HA
BO300HOBJISICMBIX HCTOYHHKAX
SHEPTUH

64 [loaroroBka K KOHTPOJIBHOMU 1
paboTe 1o Teme "DaeKTpruuecKue
151

MAarHUTHBIE SIBJICHUS"

65 KonTposnbHast paboTa 1o Teme 1
"DeKTpUIEeCcKre U
MarHuTHbIE sIBJICHUS"

bubmuoreka [IOK
https://m.edsoo.ru/ff0acb14

66 PesepBHbIi ypok. PaboTa ¢ TekcTamu 1

bu6nmoreka [JOK

o TeMme "TeruioBrle saBieHus"

https://m.edsoo.ru/ff0accSe

67 PesepBHbIil ypok. Pabora ¢ Tekctamu |1
10 TeMe
"[TocTostHHBIN
PICKTPUYCCKHI TOK"

but6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68 Pe3epBHBIN ypok. PaboTa ¢ 1
TeKCTaMU I10 TeMe ""MarauTHeIE
siBTeHUS"

OBIIEE KOJIMYECTBO HACOB 68 2
[10 I[IPOTPAMME
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9. KNIACC

Ne Tema ypoka KoJsinuecTBO 4acos

JlaTa

JJIeKTPOHHbIE




n/n Bcero |Konrtpoabnble |[IpakTHdeckmne |[M3ydeHusi |[uuposBbie
padoThI padoThbI o0pa3oBarte/ibHbIE
pecypchbl

1 MexaHH4eCcKoe 1
TIBIOKEHUE.
MarepuanbHas
TOYKa

2 Cucrema oTcuera. 1 bubmuoreka [OK
OTHOCHUTENTBHOCTD https://m.edsoo.ru/ff0ad474
MEXaHHYECKOTO JIBUKCHUS

3 PaBHOMEpHOE 1 bubnuorexa [IOK
TPSIMOJTUHEIHOE https://m.edsoo.ru/ff0ad19a
TIBIDKEHUE

4 HepaBromepHOE 1
MPSIMOJIMHEHHOE ABM)KCHHUE.
CpenHsist 1 MTHOBEHHAs
CKOPOCTb

5 [IpssmonuHeitHOE 1 bubnuoreka [IOK
PaBHOYCKOPEHHOE JIBH)KCHUE. https://m.edsoo.ru/ff0ad8d4
Y ckopeHue

6 CKOpOCTh 1
MPSMOJIMHEHHOTO
[PaBHOYCKOPEHHOTO
nBrkeHust. [ paduk
CKOPOCTH

7 JlaGopatopHas pabota 1 1 bubnnorexa [IOK
"OmnpeneneHne yCKOpeHHs Telia https://m.edsoo.ru/ff0adb18
MIPU PAaBHOYCKOPEHHOM
TTBVKCHUH 10
HAKJIOHHOM 1j1ockocTu"

8 CB00OOHOE TTaZiCHUE TEI. 1

OnpiTel [annnes




kod(uImenTa TpeHU CKOIbKEHHUS"

9 PaBHOMEpHOE NBHKEHUE bubmuoreka [{IOK
1o okpy>xxHocTH. [lepros https://m.edsoo.ru/ff0ael76
1 4acToTa
oOpamenus. JInHelWHas 1 yriioBas
CKOPOCTH
10 LleHTpOCTpEMUTEIBLHOE YCKOPEHHE
11 [IepBb1ii 3akoH HeroTOHA. Bektop bub6nuoreka [IOK
CHUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmnoreka [JOK
PaBHOAEHCTBYIOMIAS CUJIa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHa. bubnroreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pewienue 3a1a4 Ha IpUMEHEHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebb6e
15 Cuna ynpyrocta. 3akoH ['yka bubmuoteka [{OK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuna
YIIPYTOCTH
17 JlaGopaTopnast pabota «OnpeneneHue bubnuoreka [JOK
PKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Cwuna Tpenust buomuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenwne 3ama4d mo reme «Cuna buomuoreka [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 Jlaboparopras padora "Onpenenenue bubnnoreka [JOK

https://m.edsoo.ru/ff0af8be




21

Pemienne 3aiay no teme "3aKOHBI
Herotona. Cuna ynpyroctu. Cuina
rpeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afb8e

22

(Criia TSOKSCTH U 3aKOH BCCMHUPHOT'O
CATOTCHMA. YCKOpCHI/Ie CBO6OI[HOFO

bubmuoreka [IOK
https://m.edsoo.ru/ff0af044

HaJCHus

23

Ypok-koHpepenuus "JBrxkenue e
BOKPYT T'PaBUTAIIMOHHOTO [IEHTPA
(Conneunas cucrema).

["amakTukn"

24

Perrenue 3amad mo TeMe
"Cuna TSHKECTH U 3aKOH
BCEMHUPHOTO TSATOTCHHUS"

bubnnoreka [JOK
https://m.edsoo.ru/ff0af5{8

25

[lepBast kocmMuyeckas
ckopocTb. HeBecomocTs u

neperpy3Ku

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0af33¢

26

PaBHOBecue MaTepuanbHOU
TOYKH. AGCOJIFOTHO TBEPI0€
TEJIO.

PaBHOBecue TBEpIOTO TENA €
3aKpEIIEHHOU OCBIO
BpallleHUsl. MOMEHT CHJIBI.
LleHTp TsKECTH

bu6nmorexa [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecHe MaTepuanbHOM
TOUYKH. AOCOJIFOTHO TBEPI0€
TEJNO.

PaBHOBECHE TBEPAOTO TENA C
3aKPETUIEHHON OCBIO
BpallleHUsl. MOMEHT CHIIBI.
L{eHTp TsDKECTH

28

Penrenue 3agad no reme
"MomeHT cuibl. Llentp

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0b02b4




TsoKecTH"

29 [ToaroToBka K KOHTPOJIbHOM paboTe bubnrorexa [IOK
1o TeMe "MeXaHU4EeCKOe JBIKEHUE. https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten"
30 KonTtponsHas pabota no bubnrorexa [TOK
teme "MexaHnuecKkoe https://m.edsoo.ru/ff0b06ec
JIBIOKCHUE.
B3anmoneiicteue ten"
31 Nmnynsc Tena. UMmynbe cuiibl. 3akoH bubnroreka [JOK
COXpaHEHHS UMITyJIbCa. YTIPyroe https://m.edsoo.ru/ff0b07fa
1 HEYNIPYToe B3auMO/ICHCTBUE
32 Pemrenue 3a1a4 mo teme buonnorexa [JOK
"3aK0H COXpaHeHus https://m.edsoo.ru/ff0b096¢
nMIyJibca'
33 Y poK-KOH(epeHIHs
"PeakTuBHOE IBUKEHUE B
pUpPOJIE U TEXHUKE"
34 MexaHnudeckas paboTa U MOIITHOCTD bubauoreka [IOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIBI TSKECTH, bubnuotexa [{OK
CHJIBI YIIPYTOCTH U CHJIBI https://m.edsoo.ru/ ff0b0db8
TpEeHus
36 JlaGopaTopHnas pabota
«Ormpenenenue pabOTHI CUITBI TPEHUS
[pY PaBHOMEPHOM JIBYKEHUU TeJa
o
rOPU30HTAILHOM OBEPXHOCTI
37 CBs13b DHEPIUU U

paboTel. [loTeHmanpHas

SHEpPrusi




38 Kunernueckas sHeprus. Teopema bu6mmoreka [JOK
0 KHHETUYECKON SHEPTHUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXPaHEHUs YHEPTUU
B MEXaHHUKE

40 JlaGopaTopHnast pabota bubnuotexa [IOK
«M3y4eHune 3akoHa COXpaHECHUS https://m.edsoo.ru/ff0b12fe
SHEPIUN

41 KonebarenpHoe ABMIKCHHUE U buonorexa [JOK
€ro XapakKTepPUCTUKHU https://m.edsoo.ru/ff0b1858

42 3aryxaromue KojxeOaHusl. bubnmnoreka [JOK
BrinyxneHHbIe KosieOanus. Pe3oHaHc https://m.edsoo.ru/ff0b20{0

43 MaremaTuyecKui u
PYXUHHBIA MasSTHUKU

44 Ypok-uccienoBaHue «3aBUCUMOCTD bubimoreka LIOK
repuoia KojebaHui ot https://m.edsoo.ru/ff0b197a
YKECTKOCTH IIPYKUHBI U MacChl
rpysa»

45 [IpeBpamienue sHepruu
[IPY MEXaHUYECKHUX
KOJICOaHMSIX

46 JlaGoparopHas padota bub6imoreka LIOK
«OmnpeneneHue 4acTOThl U Iepuoja https://m.edsoo.ru/ffOblaec
Kosie0aHui
MPY>KMHHOTO MAsITHUKA»

47 JlaGopaTtopHas padota «IIpoBepka bubnmnorexa [JOK
HE3aBUCUMOCTH IIEPUOJA https://m.edsoo.ru/ff0b197a
KoJieOaHUH Tpy3a, OABEIICHHOTO
K HUTH, OT MacChl rpy3a»

48 Mexannueckue BoJHbI. CBOMCTBA buobnnoreka [IOK

MEXaHNYCCKHX BOJIH. HpO,Z[OJII:HBIG
1 IIOIICPCYHBIC BOJIHBI

https://m.edsoo.ru/ff0b2 1fe




49

Ypoxk-koHpepeHus
"MexaHn4yecKue BOJIHBI B TBEPAOM
TelIe.

CelicMHUYeCKIE BOJIHBI"

50

3Byk. PacnipocTpanenue u
OTpaKeHHE 3ByKa

51

Ypok-uccnenoBanue
"HaOnronenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

52

I'poMKoOCTB 3ByKa U BbICOTA
TOHA. AKYCTUYECKHUI pE30HAHC

53

Ypok-koHpepeHus "Y 1bTpa3Byk
1 nHPA3BYK B IPUPOE U
TEXHHUKE"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka k KOHTPOJIBHOU paboTe
110

bu6nmorexa [JOK

TeMe "3aKOHbI COXPAHEHUS.
MexaHnndeckue KojieOaHus u
BOJIHBI"

https://m.edsoo.ru/ff0b2510

55

KoHnTposnbHast paboTa 1o Teme
"3aKOHBI COXPaHEHUS.
MexaHndeckue KoseOaHust U BOJTHbI"

56

DJIEKTPOMArHUTHOE TIOJIE.
DIIEKTPOMAarHUTHBIE
BOJIHBI

bubnunoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa QJICKTPOMAaruauTHLIX BOJIH

58

'Ypok-koHpepeHIms

"[IIxasa 31eKTpOMarHUTHBIX

BOJIH.

Vcnoip30BaHuE IIEKTPOMArHUTHBIX

BOJIH JIJI1 COTOBOU CBsI3H"

bu6nunoreka [JOK
https://m.edsoo.ru/ff0b2fe6




59

Ypok-uccinenosanue "N3yuenue
CBOMCTB 3JIEKTPOMarHUTHBIX BOJTH
C TIOMOIIIbIO MOOHMIIEHOTO
tenedona

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

60 Pemenue 3a1a4 Ha onpeieICHUE
YaCTOTHI U JJIMHBI
SJIEKTPOMATHUTHOM BOJIHBI

61 DNeKTpOMarHuTHas Ipupoja CBeTa. bu6nnoreka [LIOK
CxopocTh cBeTa. BoiHOBBIE https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETA

62 VcTouHMKY CBeETA. bubmuorexa [{OK
[IpsiMosTMHEITHOE pacTpoCTpaHEHUE https://m.edsoo.ru/ff0b3658
cBeTa. 3aTMEHUS
Comnna u JIyHsl

63 3aKOH OTpaKEHUs CBETA. bubmuoteka [{OK
3epkana. Pemenne 3a1a4d Ha https://m.edsoo.ru/ff0b38c4
[MPUMEHEHUE 3aKOHA OTPAKEHUS
CBETa

64 [Ipenomnenue cBera. 3aKoH bubnuorexa [JOK
MPEJIOMJIEHHUS] CBETA https://m.edsoo.ru/ff0b3aca

65 ITonHOE BHYTpEHHEE OTpaKEHUE bu6mmoreka [IOK
CBETA. https://m.edsoo.ru/ff0b3cSc
Hcnonb30BaHre OTHOTO
BHYTPEHHETO OTPAKCHHS B
ONTHUYECKUX CBETOBOJAX

66 Jlaboparopnas padoTa

"HccnenoBanue 3aBUCHMOCTH yIJia
HPEJIOMIICHUS] CBETOBOTO JIyda OT
yria najieHus Ha

rpaHuIie "Bo3ayx-cTekiao""




67

Y poK-KOH(pepeHLus

"M cnonp30BaHMe ITOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIbI, ONTUKOBOJOKOHHAS
CBS3b"

68 JIun3el. OnTHYeckas cuia JUH3bI bubmmorexa [JOK

https://m.edsoo.ru/ff0b3f2¢

69 [TocTpoenue n300pakeHUH B JTMH3AX buonnorexa [JOK

https://m.edsoo.ru/ff0b444a

70 JlaGopaTtopHas pabota bubnmnorexa [JOK
"OmnpeneneHue ¢dokycHOrO https://m.edsoo.ru/ff0b4206
pPAcCTOSIHUS W ONTHUYECKOW CHIIBI
cOoOMparoNIeH JUH3bI"

71 VYpok-koHpepeHus bubnnorexa [IOK
"OnTHYECKUE IMH30BEIC https://m.edsoo.ru/ff0c0a7e
prOops!"

72 ['1a3 kak onTHyeckas cucTeMa. bubnorexa [JOK
3penue https://m.edsoo.ru/ff0b4684

73 Y poK-KOH(pepeHIus
"edexTsl 3peHus. Kak
COXPaHUTh 3peHue"

74 PasnoxeHue 6enoro ceera B bubnuorexa [IOK
cnekTp. OnbiTel HetoToHA. https://m.edsoo.ru/ff0c0f4c
CrnosxeHue CreKTpaIbHBIX
1BeToB. /lucnepcus
CBETa

75 JlaGopaTopnast pabota "OMBITHI 110 bubnuoteka [IOK

PA3JIOXKCHUTIO Oenoro cBeTa B CIICKTP
1 BOCIIPpUATUIO IBETA IPCIAMETOB
[MpU UX Ha6.]'IIOI[eHI/II/I qepes3
IIBCTOBBIC

GbuabTpH"

https://m.edsoo.ru/ff0c0e2a




76

Ypok-npakTukyM "BosiHOBBIE
CBOICTBA CBETA: TUCIIEPCHS,
UHTEepepeHINs U
nudpakiys”

77 OmnwiTel Pesepdopna n bubnunoreka [IOK
[JIaHETapHAast MOJIEJb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Mozens aroma
bopa

79 lcmyckanue u MorJonieHue CBeTa bubnmnoreka [IOK
aTomoM. KBaHTBI. https://m.edsoo.ru/ff0c144c
JInneiiyaTeie CIEKTPBI

80 Y pOK-IIPaKTUKYM bubnmnoreka [JOK
"HaluroieHre CrieKTpoB https://m.edsoo.ru/ff0c1550
MCITyCKaHMs"

81 PagnoakTHUBHOCTE U €€ BUIIBI but6mmoreka [JOK

https://m.edsoo.ru/ff0c1672

82 CtpoeHue aTOMHOTO si/Ipa. bubnmoreka [JOK
Hyxnonnas Mmonens https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIC bubmuoreka [IOK
npespateHus. M3oTonsl https://m.edsoo.ru/ff0clal4

84 Perienue 3aja4 1o Teme: but6mmoreka [JOK
"PannoakTuBHBIE IPEBPALLIEHUS " https://m.edsoo.ru/ff0c1b4a

85 [Tepuon momypacnana

86 Ypok-koH(pepenus "PainoakTHBHbIC bubnmoreka [JOK
U3JIy4YEHHS B IPUPOJE, https://m.edsoo.ru/ff0c2126
MEUITNHE, TEXHUKE"

87 S nepHble peakuy. 3aKOHBI bubnuoreka [IOK

COXPAaHCHUA 3apsAa0BOTO U
MACCOBOI'O YHUCCII

https://m.edsoo.ru/ff0c1¢c58




88

3Hepr1/151 CBSI3U ATOMHBIX AICP.
CBs3b MaCChI U SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1d7a

&9

Perrenue 3amay mo TeMe
"Anepubie peakuun"

90

Peakuuu cuHTEe3a U ACNEHUS SAEP.
Wcrounuku sHeprun CosiHLIA U
3BE3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepeHus

"SAnepHast s5HEpreTUKA.

JleiicTBUS

PaIMOAKTUBHBIX U3ITyYCHHUI Ha KUBbIE
OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "IEKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHbIE BOJHBI.
KBanToBbIC siBIeHUA"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c223¢e

93

KonrtpomnbHast pabora 1o
TeMe ""DIEKTPOMarHuTHOE
oJie.

DNeKTPOMarHUTHBIC BOJIHBI.
KBaHTOBBIC siBJICHUS"

94

[ToBTOpEeHME, 00O0OIIEHNE.
JlabopaTopHbie pabOTHI 11O

KypCy
"Bzaumoneiicteue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06061eHue. Perenue
[PacCYETHBIX U KAYECTBCHHBIX 3a]1a4
o Teme "TermioBbie nmporecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, 00600meHue. Permenne

bubmuoreka [IOK

pacyeTHBIX M KaUeCTBEHHBIX 3a/1a4
nio teme "KIIJI TermoBbix

nBurarenein”

https://m.edsoo.ru/ff0c2a22




97 [ToBTOpenue, o0o0IIEHHE.
Pemienue pacyeTHbIX U
Ka4CCTBCHHBIX 3a1a4 I10 TEMC

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2b30

"KI1/] snekTpoycTaHOBOK"

98 [ToBTOpeHmEe, 0000ImEeHNE. 1 1 bu6nuoreka [JOK
JlaGopaTopHbie pabOTHI 1O https://m.edsoo.ru/ff0c2¢52
Kypcy
"CBeTOBbBIC SIBJICHUS "

99 [ToBTOpEeHME, 00600IIECHNE. 1 bu6nmoreka [JOK

PaboTa ¢ TekcTaMH I10 TEME
"3aKOHBI COXpaHEHUS B
MexaHuke"

https://m.edsoo.ru/ff0c2d6a

100  |[ToBTOpeHnue, o6o6mEeHne. PaboTa c
TEKCTaMHM I10 TEMe
"Konebanust u BOTHBI"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c2e82

101 [ToBTOpeHmE, 0600IICHNE. 1 bu6nuoreka [JOK
PaboTa ¢ TEKCTaMH 110 TEME https://m.edsoo.ru/ff0c3044
"CBeTOBEBIE
SIBJICHUSA"

102 |[ToBTOpEeHUE, 0OOOIICHHE. 1
Pabora ¢ TekcTamu 1o Teme
"KBanToBas u
siepHast puzuka”

OBIIEE KOJIMYECTBO YACOB 102 3 27

10 [IPOTPAMME

7 KJTACC (MOKET HYJKHO?)

No HaumMmenoBauue KommuecTBo [IporpamMmMHO€E coaepkaHne OCHOBHBIE BU/IBI ICSITEILHOCTH 00yJarOITHIXCS

/11 pa3ziesioB U TeM JacoB
y4eOHOT0 IpeaMeTa




Paznen 1. @u3uka u ee poJib B NIO3HAHUM OKPYKAKOLIET0 MUpPa

1.1 | ®usuka—Hayka 2 ®dwusuka — Hayka o mpupoze. | BoisiBneHue paznuuuii Mexx 1y GU3nIecKuMu U
0 pUpOE SIBnieHUst IpUPOLBI. XUMHAYECKUMH MPEBPALLCHUSIMH.
DU3NYECKHE SIBICHUSA: Pacno3naBanue u kimaccudukanus pusnaeckux
MEXaHUYECKHUE, TEIUIOBBIE, | SIBJICHUN: MEXaHUYECKHX, TEIJIOBBIX,
JJIEKTPUYECKUE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBBIE, Habmonenue u onucanune Gu3NYECKUX SABJICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 PU3NYECKHUE BETUINHBI. Onpenenenue HeHbl AEIEHUS Kb
BEJINYUHBI N3mepenune Gpusndeckux U3MEPUTEIIBHOTO NpHOopa.

BeJIMunH. Ou3ndeckue
npubopsl. [lorpemHocTs
U3MEPEHUN
MexnyHapoaHas cucteMa
€JIMHHII

N3mepeHne TMHENHBIX pa3MEPOB TEI U
IIPOMEKYTKOB BPEMEHHU C YUETOM MOTPELTHOCTEN.
N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENA.
N3mepenne temnepaTypbl TPy TOMOIIH
KUJKOCTHOTO TEPMOMETPA U TaTUHKA
TEMIIEPATYyPHI.

BrInonHeHne TBOPUECKUX 3aaHUM 10 TIOUCKY
CIO0COO0B M3MEPEHHSI HEKOTOPBIX (PU3UMUECKUX
XapaKTEpUCTHK, HAIIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIAIEHHBIX
O00BEKTOB, OOJIBIINX PACCTOSTHUM, MaJIbIX




MIPOMEKYTKOB BpeMeHH. OOCyxkaeHHe
npeaiaraeMbIx Crioco6oB

1.3. | EcrecTBEHHO 2 Kax ¢usuka u gpyrue BoiaBrkeHnne runores, 00bACHSIIONINX MPOCTHIE
Hay4YHBII METOT €CTECTBEHHBIE HAYKHU SIBJICHHUSI, HAIIPUMED:
MO3HAHUS U3YYaloT OPUPOLY. — IIOYEMY OCTaHABIIMBACTCS IBHXKYILEECS
EcTecTBEeHHOHAYYHBIN 10 TOPU30HTAIBHON MOBEPXHOCTH TEJIO;
METOJ TO3HAHHUS: — [I0YEMY B JKAPKYIO [IOTOAY B CBETIION OACKIE
HaOJII0/IeHNEe, TOCTAaHOBKA NpoxJagHen, yeM B TEMHOM. [Ipennoxenue
Hay4HOTr'0 BOIIPOCa, CHI0COO0B IPOBEPKHU TUIIOTES.
BBIJIBIDKEHHUE THIIOTES, IIpoBeneHne ucciaeqoBaHus O NPOBEPKE KAKOM-
OKCIIEPUMEHT I10 IPOBEPKE | JTUOO TMITOTE3BI.
TUN0TE3, 00bSICHEHUE [TocTpoenune mpocTelux Moieneit Gu3nIecKux
HAO0JIF01AEMOTO SIBJICHUS. SIBJICHUH (B BUJIE PUCYHKOB HJIM CXEM ), HAIIPUMED
Onucanue pu3nuecKux 1aJICHUE MPEIMETA; MPSIMOJIMHENHOE
SIBJIEHUM C TOMOIIIBIO pacIpoCcTpaHEHUE CBETA
MozeIen
Uroro no pazneny 6

Pa3znes 2. [lepBoHavanbHbIE

CBCACHHUSA 0 CTPOCHMH BeIIECCTBA

2.1

CTpOGHI/Ie BCHICCTBA

1

CtpoeHnue BenecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3Mepbl. ONbITHI,
JTOKa3bIBAIOIIIE
JTUCKPETHOE CTPOEHHUE
BEIIECTBA

HabGnronenue u uHTEpIipeTanus onbITOB,
CBUETEIBCTBYIOMIMX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEILECTBA: ONBITHI C PACTBOPEHUEM
Pa3IUYHBIX BEUIECTB B BOJIE.

Onenka pa3MepoB aTOMOB M MOJIEKYJT

C UCIOJIb30BaHuEM (oTOrpaduil, MOITyYEHHbBIX
Ha aTOMHOM CUJIOBOM MUKpockomne (ACM) —
nabopaTtopHas pabora o treme: «OleHKa




AraMeTpa aToMa METOJIOM PsIJIOB
(c ucriosib3oBanueM otorpaduii).
Ornpenenenne pa3sMepoB MajbIX TEJ

2.2 | JIBmxeHHe U
B3aIMOJIEUCTBUE
YaCTHUIL BEILIECTBA

JIBU>KEeHME YacTHI]
BelecTBa. CBA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TeMIEepaTypou.
bpoyHOBCKOE IBUXKEHHUE,
b dy3us.
B3aumoneiicTBue yacTHil
BEIIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE

Hab6monenue n 00bsacHeHrne OpOYHOBCKOTO
JBIDKEHUS U siBJICHUS AU Py3un.

[IpoBenenue u 00bsICHEHUE OIBITOB

10 HAaOIIOJICHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B.
[IpoBeneHne u 00BICHEHUE OMBITOB MO
OOHAPYKEHUIO CHJI MOJIEKYJISIPHOTO MPUTSHKEHUS
Y OTTaJIKUBAHUS

2.3 | ArperatHbie
COCTOSIHUSI BELIIECTBA

ArperatHble COCTOSTHUS
BEIIECTBA: CTPOCHHUE I'a30B,
XKUJIKOCTEU U TBEPABIX
(KpUCTAJTIMYECKUX ) TEJI.
B3auMocBsi3p mexay
CBOVMCTBAMU BEUIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OCoOOEHHOCTH
arperaTHbIX COCTOSIHAM
BOJbI

Onucanue (C UCHOJIB30BAHUEM HPOCTHIX
Mo/ieJiell) OCHOBHBIX Pa3Inyuil B CTPOCHUH T'a30B,
KHUJIKOCTEN U TBEPABIX TEI.

OO0BsIcHEeHNE MAJIOH COKUMAEMOCTH KUIKOCTEN U
TBEPJBIX TEJN, OOJIBIION CKMMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: POopMbI TBEPABIX TEN U
TEKY4ECTH JKHJIKOCTH.

[IpoBeneHue ONbITOB, JOKA3bIBAOIINX, YTO

B TBEPJAOM COCTOSIHUU BOJIbl YACTHUIIBI HAXOSATCS
B CPEJIHEM Jialibllie IPYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B JKHUJIKOM.

VY cTaHOBIIEHUE B3aUMOCBSI3U MEXKTY
O0COOEHHOCTSIMU arperaTHBIX COCTOSTHUH BOJIBI U
CYIlIECTBOBAHHEM BOJHBIX OPTraHU3MOB

(MC — 6uonorusi, reorpadusi)

Hroro no pazgeny




Pa3nen 3. /IBu:keHne v B3auMOJAeiiCTBHE TeJl

3.1 | Mexanuueckoe MexaHn4uecKoe JBMKCHHUE.
JIBIDKCHUEC PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKECHUE.
Cxopoctb. Cpennss
CKOPOCTh TIpH
HEpPaBHOMEPHOM
JIBYOKEHUM. Pacu€t myTu u
BPEMEHHU JIBUKECHUS

HccnenoBanue paBHOMEPHOTO JABUKEHMUS,
OTIpe/IeNIEHUE €r0 MPU3HAKOB.

Habmoienne HepaBHOMEPHOTO JIBIKEHUS U
OTpe/ieNIeHNE €ro OTIINYUI OT PAaBHOMEPHOTO
TIBYKEHUSL.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO
IBUKEHUS (LIapUKa B KHUIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUIIS U T.1.).
Onpenenenue cpeHeN CKOPOCTU CKOJIbKEHUS
OpycKa Wiu IapuKa 1o HAaKJIOHHOH TIOCKOCTH
Peienue 3a1a4 Ha onpeiesieHre My TH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JIBUKECHHS.

Ananus rpadMKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHHU

3.2 | Unepuus, Macca, 4 SBnenue nHepuuu. 3aKOH
IJIOTHOCTh uHepnuu. B3anmonaelicTBre
TeJ KaK Mpu4IrHa
U3MEHEHHUS CKOPOCTH
JBIDKEHUS Tea. Macca Kak
Mepa HHEPTHOCTH TeJa.
[ImoTHOCTS BeliecTBa.
CBS3b INIOTHOCTHU

C KOJTMYECTBOM MOJIEKYT

B €UHULIE O0OBEMA
BEIICCTBA

OOBbscHEHNE U IPOTHO3UPOBAHUE SIBJICHUI,
0OyCJIOBJIEHHBIX HHEPLUEN, HATPUMED, YTO
IPOUCXOAUT ITPH TOPMOKEHUH UIH PE3KOM
MaHEBpE aBTOMOOWJIS, TOYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABIKCHUE HA BETIOCUTIEIC
WA CAMOKATe U T. JI.

[IpoBeneHne u aHaIU3 ONBITOB,
JE€MOHCTPUPYIOIINUX U3MEHEHHE CKOPOCTHU
JBUKEHUS TEJa B PE3yJIbTATE ICUCTBUS HA HETO
APYTUX TEIl.

Peenue 3a1a4 Ha onpeienieHre Macchl Tela, ero
00BbEMa U MIIOTHOCTH.




[IpoBenenre u aHaIU3 ONBITOB,
JIEMOHCTPUPYIOIINX 3aBUCHMOCTD N3MCHCHHSI
CKOPOCTH TeJa OT €ro Macchl Npu
B3aUMOJICCTBUM Tel. MI3MepeHue Macchl Tena
Pa3IMYHBIMU CTIOCOOAMHU.

OmnpenenenHre MIOTHOCTHU TEJA B pe3yJIbTaTe
M3MEPEHUS €r0 MacChl U 00bEMa

33

Cuna. Buae! cun

14

Cuna Kak XapakTepuCTHKa
B3aUMOJECHCTBUS TEN.
Cuna ynpyrocTu v 3aKOH
I'yka. U3mepenune cuibl

C IOMOUIBIO AMHAMOMETPA.
SIBiIeHUE TATOTEHUS U CHIIA
TsoKecTU. Cuia TSKECTH
Ha JPYTUX IUIaHETaX.

Bec Tema. HeBecomocTs.
Crnoxenue cuil,
HaIIPaBJICHHBIX 110 OJJHON
MIPSMOI.
PaBHOzeMcTBYIOIIAS CUIIL.
Cuina tpenus. Tpenue
CKOJIBKEHUSI U TPEHUE
1oKosi. TpeHue B mpupoie
U TEXHUKE

N3yuyeHune B3aMMOIEHCTBUS KaK PUYUHBI
M3MEHEHUS] CKOPOCTH TeJla UJTU €ro 1e(pOpMalluu.
Onucanue peaabHbIX CUTyalluid B3aUMOAECHCTBHS
T€JI C MOMOIIbIO MOJIENIEN, B KOTOPBIX BBOJAUTCS
MOHSATUE U U300paKEHUE CUIIBI.

N3ydenne cunsl ynpyroctu. MccnenoBanne
3aBUCUMOCTH CUJIbI YIIPYTOCTH OT yIJIMHEHUS
PE3MHOBOIO HIHYPa WIH MPY>KUHBI

(c mocTpoeHueM rpaduka).

AHanu3 NpakKTUYECKUX CUTYalUi, B KOTOPBIX
IPOSIBIISIETCS IEMCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Msi4a, KpOCCOBOK, BETOK JepeBa

u ap.).

AHalN3 CUTyalnii, CBA3aHHBIX C ABJICHUEM
TATOTEHUS.

OO0BbsicHeHNE OPOUTAIHLHOTO JIBHXKCHUS TJIAHET

C UCIIOJIb30BAaHUEM SIBJICHHS TATOTEHUS U 3aKOHA
WHEPIUU.

N3MmepeHune Beca Tena ¢ MOMONIbI0 JUHAMOMETPA.
O6ocHOBaHKE ATOTO CIOCO0A U3MEPEHUSI.




AHaJN3 1 MOJIEIMPOBAHUE SIBJICHUS] HEBECOMOCTH.
OKCNEpUMEHTAIBHOE MTOJIyYEHUE MPaBUIIa
CJIO’KE€HMS CUJI, HAIIPABJIEHHBIX BAOJb OJHON
npsamoil. OnpeneneHue BENMInHb
PaBHOAEHCTBYIOILIECH CHIL.

N3ydenue cuipl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUS IOKOSI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHHUS

OT CWJIBI JABJICHUS U CBOMCTB TPYIIUXCS
ITOBEPXHOCTEN.

AHaJIN3 MPAKTUYECKUX CUTyallMi, B KOTOPBIX
IPOSIBIIETCS IEUCTBUE CUIIBI TPEHUS,
UCITOJIB3YIOTCS CIIOCOOBI €€ YMEHBLIECHUS WU
yBEIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMO’KEHHE aBTOMOOWJIS, UCIIOIb30BaHHUE
MTOJIIUITHUKOB, IIJIABAHUE BOJHBIX )KUBOTHBIX
u 11p.). Pemenue 3anau ¢ ucnosap30BaHuEM
dopmy ans pacuéTa CUIIbI TSKECTH, CHUIIBI
YIIPYTOCTH, CUJIbI TPEHUS

Hroro no pazaeny

Pa3znen 4. /laBjieHne TBEPABIX TeJ, dKMAKOCTEN U ra30B

4.1 | laBnenne. [lepenaua 3 HaBnenue. CriocoObl AHam3 1 00bICHEHUE ONBITOB U MPAKTUYECKUX
JIABJICHUST TBEPABIMU YMEHBIIEHUS U YBEJIMUEHUS | CUTyallui, B KOTOPBIX MPOSBIISIETCS CUJia
TeJaMH, >KUJIKOCTIMHU naBjacHMs. JlaBIeHue ra3a. | JaBJIEHMS.

U ra3zaMu 3aBHCHUMOCTD JIaBJIICHUS O6ocHoBaHKEe cCTOCOOOB YMEHBIIIEHUS U
rasa otr oonéma, YBEJIMYCHUS JTaBJICHUS.
TeMIepaTyphbl. N3ydenne 3aBUCUMOCTH JaBJICHUS Ta3a




Ilepenayua naBneHus
TBEPABIMU TEJIAMH,
JKUJIKOCTSIMH M Ta3aMH.
3akon ITackans

0T 00bEMa U TEMIIEPATYpPHI.

N3yuenue ocoOEHHOCTEN Nepenaun JaBaeHus
TBEPABIMU TEIAMHU, KUAKOCTSIMH U Ta3aMH.
OG6ocHOBaHUE PE3yJIbTATOB OINBITOB
0COOEHHOCTSIMH CTPOEHMSI BEIIECTBA B TBEPIOM,
’KUJIKOM U Ta3000pa3HOM COCTOSTHHSX.
DKCIIepUMEHTAIBHOE JJ0KA3aTEIbCTBO 3aKOHA
[Tackass.

Pemenwne 3a1au Ha pacuér naBaeHUs TBEPIOTO
Tena

4.2 | laBneHue KuIKOCTH 3aBUCUMOCThH JaBJICHUS HccnenoBanue 3aBUCUMOCTH AABIICHUS )KUIKOCTH
KUIKOCTH OT TITyOUHBI. OT TJTyOMHBI TOTPYKEHUS U IIIOTHOCTH KUJKOCTH.
[TueBmaTnueckue Mamunbl. | HaGmrogneHnue u 00bsiCHEHHE THIPOCTATUHYECKOTO
I'mppocrarnueckuii rapajiokca Ha OCHOBE 3akoHa [lackairs.
napajaokc. Coobmaromuecs: | M3yuenue cooOnarommuxcs Cocy/10B.
cocynel. I'mapasianueckue | PemieHue 3aga4 Ha pacu€T qaBiIeHUs )KUIKOCTH.
MEXaHU3MBbI OObsicHeHUE IPUHITUIA IEUCTBUS
TUAPABINYECKOTO Mpecca, MHEBMATHUYECKUX
MaIiH.
AHanu3 v 00BSICHEHNE TPAKTHYECKUX CUTYaIIUH,
JEMOHCTPHUPYIOLIUX MPOSIBJICHUE JTABJICHUS
AKUJKOCTH U 3aKoHa [lackains, Hanpumep
MIPOIIECCOB B OPTaHU3ME TIPH TITyOOKOBOTHOM
HBIPSHUU
4.3 | AtmocdepHOe Atmocdepa 3emun u DKcrepuMeHTATEHOE 0OHAPYKEHNE
JaBJICHUE aTMoc(epHOe JaBJcHUE. aTMOC(EPHOTO JTaBJICHUS.

[IprumHEI Cy1IECTBOBAHMS

Amnanns 1 00bICHEHHE OITBITOB U IMPAKTHUYICCKUX




BO3JIYLITHON 000JIOUKH
3emun. OnbiT Toppruuenu.
N3mepenue atmochepHoro
JaBJIeHUs. 3aBUCUMOCTD
aTMoc(epHOro JTaBICHUS
OT BBICOTBI HaJl yPOBHEM
Mops. [Tpubopsr

TUTSI I3MEPEHUS
aTMOC(hEepHOro JaBICHUS

CUTYaLlH, CBSI3aHHBIX C JEHCTBUEM
aTMOC(EPHOTO JaBJICHUS.

OOBbsicHEeHHE CYIIECTBOBAHMSI aTMOC(HEpbI
Ha 3eMJIe U HEeKOTOPBIX TUIAHETaxX WK e¢
OTCYTCTBUS Ha APYTHX IuTaHeTax u JlyHe.
OObsicHeHHE N3MEHEHUS TUTIOTHOCTH aTMOC(EphI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JIABJICHUS OT BBHICOTHI.

Pemenue 3a1au Ha pacu€t atMmochepHOTOo
TaBIICHUSL.

Wzydenue ycTpoiicTBa GapomMeTpa-aHeponia

4.4

JlercTBUE KUJIKOCTH U
raza Ha MOrpy>KEHHOE
B HUX TEIIO

JlericTBUE s KUIKOCTH U ra3a
Ha IOrpy>KEHHOE B HUX
Telo. BeiTankuBaromnias
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
BoznyxormnaBanue

DKCcIepUMEHTAbHOE 0OHAPYKEHUE NeUCTBUS
AKUJKOCTH U ra3a Ha IOTPyKEHHOE B HUX TEJIO.
OnpeneneHue BbITAIKUBAIOIIEH CUJTIBI,
JICVCTBYIOIIEH HA TEJIO, IOTPYKEHHOE

B JKHUJIKOCTb.

[IpoBenenue u 00CyK€HUE ONBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTD
BBITAIKHABAIONIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT 00bEMa OTPYKEHHON

B )KMJKOCTb YaCTH T€JIa U OT IJIOTHOCTHU
KUIKOCTH.

lIposepka neszasucumocmu golmanKugaowell
cuvl, oelicmayroujell Ha meio 8 HCUOKOCMU,
om maccol meiua.

HccnenoBanue 3aBUCUMOCTH BECa TeJa B BOJE
0T 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH Tea.




Pemienue 3a1a4 Ha MpUMEHEHKE 3aKOHA
ApxuMe[a v yCcIoBUS TIJIaBAHUS TEN.
KoncrpyupoBanue apeomerpa wimn
KOHCTPYUPOBAHME JIOJKH U ONIPEAECIICHUE €€
PYy30I10AbEMHOCTH

Hroro no pazneny

Pa3znes 5. Pabora 1 MOIIHOCTH. JHEPrus

5.1

Pabora 1 MOIIHOCTE

3

Mexanuueckast paboTa.
MoiHocTh

DKCIIEpUMEHTAIIBHOE OIPEEIEHNE
MEXaHUYECKOMN paOOThl CUIIBI TSKECTH

NP MMAJICHUN TEJIA U CUJIbI TPEHUS

IIPY PABHOMEPHOM NIEPEMEILICHUH TEIIa

10 TOPU30HTAIBHOM MOBEPXHOCTH.

Pacuér momnoCTH, pa3BUBa€MOM ITPU NOABEME
10 JIECTHULIE.

Pemenue 3a1a4 Ha pacy€T MEXaHMYECKOM pabOThI
Y MOILIHOCTH

52

HpOCTBIG MCXaHU3MbI

[IpocTbie MEXAaHU3MBIL:
phluar, 6JIOK, HAKJIOHHASI
10cKOCTh. [IpaBuiio
PaBHOBECHS phlyara.
[Ipumenenue npasumia
paBHOBECHS pblyara

K OJ10Ky. «3010TO€E
npaBwio» Mexanuku. KI1/]
IIPOCTBIX MEXAHU3MOB.
[IpocTeie MeXaHU3MBI

B OBITY U TEXHHUKE

OrnpenesieHre BBIMTPHIIIA B CHJIE MMPOCTHIX
MEXAaHU3MOB Ha MPUMEPE pbIyara, MoJBUNKHOIO U
HETIOJIBI)KHOTO OJIOKOB, HAKJIOHHOM TIIIOCKOCTH.
HccnenoBanue ycnoBust paBHOBECHS pblUyara.
OGHapy>keHue CBONCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX M IPUCIIOCOOICHUSIX,
HCIIOJB3YEMBIX B ObITY M TEXHHUKE, & TAKXKE

B )KUBBIX OpraHU3Max.

DKCIEpUMEHTAILHOE JOKA3aTEIbCTBO PABEHCTBA
paboT Ipu MIPUMEHEHHUH ITPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HakJTIOHHOM MJIOCKOCTH.




Pemenune 3anay Ha npuMEHEHNE NpaBUia
paBHOBecUs pbiuara u Ha pacueétr KI1J{

5.3 | Mexannueckas 4 Mexanuueckas SHEPTUsL. DKCIepUMEHTAILHOE OIpe/elIieHne U3MEHECHUS
JHEPrust Kunernueckas u KUHETHUYECKOW U MOTEHIUAIIbHON YHEPIUU TEJIa
NOTEHUHUAJIbHAS YHEPTHSL. MIPU €r0 CKaThIBAHUU 110 HAKJIOHHOM MJIOCKOCTH.
IIpespaienue onHoro Buga | @opmyaupoBaHUE HA OCHOBE UCCIICTOBAHMS
MEXaHUYECKON IHEPTUH 3aKOHA COXPAHEHUSI MEXaHUUECKON IHEPTUH.
B IPYrou. 3aKOH OO0cyxeHne rpaHul] IPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPTUU COXpPAHEHHUS IHEPTUH.
B MEXaHUKE Pemienue 3a1ay ¢ uCnosib30BaHNUEM 3aKOHA
COXpPaHEHUS YHEPTUHU
Hroro no pazneny 12

PezepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME




8 KIIACC

BCIICCTBA

MOJIEKYJISIPHOKMHETUYECKOM
TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pazMepbl aTOMOB U
MOJIeKYJI. OTBITHI,
MOATBEPKIAOIINE
OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHOKMHETUYECKOU
TEOPUHU.

Mojaenu TBEPIOTO, )KUJIKOTO
1 ra3000pa3HOr0 COCTOSTHHM
BEILIECTBA.
Kpucrammueckue un
aMmopdHbIe Tena.
OOBSICHEHHE CBOMCTB ra3os,
JKUJIKOCTEH U TBEPJIBIX TEI
Ha OCHOBE IMOJIOKCHUH
MOJICKYJIIPHOKMHETHUECKOM
teopur. CMaunBaHUE U
KaIlWJIJISIPHbBIC SIBJICHHUSL.
TeryioBoe pacuiupeHue u
cKaTue

No HaumenoBanue Komnuectso | I[Iporpammuoe conepkanue | OCHOBHBIE BUIBI ACSITEIBHOCTH 00YYAIOITUXCSA
/1 pa3zesioB U TeM JacoB
y4eOHOro mpeameTa
Pa3gea 1. TenyioBbIe AIBJICHUSA
1.1 | Crpoenue u cBoMCTBa 7 OCHOBHBIE MOJIOKEHUSA HaOnronenue u uHTEeprpeTanus OnbITOB,

CBUJICTEILCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHHHU BEUIECTBA: ONBITHI C PACTBOPEHUEM
pPa3IMYHBIX BEUIECTB B BOJIC.

Pemenune 3a1a4 no OeHMBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B TUHUIIE 00BEMA
BEILIECTBA.

AHaJIN3 TEKCTa APEBHUX aTOMHUCTOB (HaIpuMep,
dbparmenta nosmsl JIlykpenus «O npupoae
BEIIICH» ) C U3JI0KEHUEM 000CHOBAHUM aTOMHOM
TUNOTE3bI (CMBICTIOBOE UTeHHE). OlieHKa
yOeAUTETHLHOCTH 3TUX 0OOCHOBAHMIA.
OO0BbsicHEHHE OPOYHOBCKOTO IBUKCHUS, SIBJICHUS
muddy3un 1 pazTuunuid MKy HUMH Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUH CTPOECHHUS BEIIECTBA.

OObsicHEHHE OCHOBHBIX PA3JIMYUA B CTPOCHUU
ra3oB, KUJIKOCTEN U TBEPIBIX TEI

C HCITOJIb30BAHUEM TOJI0KEHUN MOJIEKYJIISIPHO-
KMHETUYECKOU TEOPUHU CTPOCHHSI BEIIIECTRA.
[IpoBeaeHue ONBITOB MO BHIPAIIMBAHUIO
KPHCTAJIJIOB MOBAPEHHOM COJIM WJIW caxapa.




[TpoBenenne u 0ObSICHEHUE OIBITOB,
JEMOHCTPUPYIOUINX KallWJUIIPHBIC SIBJICHUS U
SBJICHHE CMAauYlBaHUSI.

OOBsiCHEHUE POJIU KANMUIUISIPHBIX SBJICHUM

JUIS IOCTYIUIEHHS BOJbI B OPIaHU3M PACTCHUIA.
HaOmnronenue, nposeneHue U 0ObSICHEHUE
OTIBITOB TI0 HAOIIOJEHUIO TEIJIOBOTO
pacUIMPEHHUsI Ta30B, KUIAKOCTEN U TBEPBIX TEII.
OOBbsicHeHnE coXpaHeHUs1 00bEMa TBEPABIX TEJl,
TEKYy4€CTHU )KHUJIKOCTH (B TOM UUCJIE, Pa3HULIBI

B TEKYUYECTH JUIsl PA3HBIX )KUJKOCTEN ),

JaBJICHUS Ta3a.

[IpoBeneHne ONbITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JaBJIEHUS BO3/1yXa OT ero o0béma u
HarpeBaHUs WIN OXJIAXKICHUS, U UX 00bICHEHUE
HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUSHHUSI.
AHanu3 NpakTUYECKUX CUTYyalUi, CBA3aHHBIX

CO CBOICTBaMU I'a30B, KUJKOCTEN U TBEPIBIX TEN

1.2

TeroBbie TPOLIECCHI
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Temmneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOT'O JIBMXKCHUS
qacTull. BHyTpeHHs
sHeprus. CmocoObl
VU3MEHEHUs BHYTPEHHEN
DHEPrUU: TeIIonepesadya u
coBepIeHne padoTsl. Buibl
TEIUIoNepe1aum:

O06ocHOBaHUE MPaBUII U3MEPEHUS TEMITEPATYPBHI.
CpaBHeEHHE pa3JIMYHBIX CITIOCOOOB H3MEPCHHS U
IIKaJI TEMIIePaTypHI.

Habmronenne n o0bSICHEHNE ONBITOB,
JTIEMOHCTPHUPYIONTUX U3MEHEHNE BHYTPCHHEH
SHEPTHH TeJjla B pe3yJIbTaTe TEIIONEPeaun U
pabOoThl BHEITHUX CHII.

Haomronenne u o0bsICHEHHE OIBITOB,
00CYy’XJICHHE MPAKTUICCKUX CUTYaITUH,




TETJIONPOBOAHOCTb,
KOHBEKIINS, U3JTyUYCHHE.
KonuuecTBO TEMIOTHI.

VY nenbHas TEIIOEMKOCTD
BelecTBa. TemiooOMeH H
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIJIOBOTO
Oamanca. IInaBnenue n
OTBEpACBAHUE
KPUCTAJUTMUECKUX BEIIECTB.
VYV nenpHas TEIUioTa
IUIaBJICHUS.
[Tapoobpa3zoBanue u
KOHJeHcauus. Mcnapenue.
Kuneunue. Y genpHas
TEIJI0Ta NapooOpa30BaHMUS.
3aBUCUMOCTh TEMIIEPATYPhI
KHUIICHUS OT aTMOC(EpHOTo
JTaBJICHUS.

BiaxxHocTh Bo3ayxa.
DHeprus TOIJIMBA.

VY nenbHas TemiaoTa
CrOpaHus.

[TpuHLIMIIBI paOOTHI
TernoBbIx asurarenen KI1J]
TEIIOBOI'O JIBUTATEI.
TenaoBbIe ABUTATEIN U

JEMOHCTPUPYIOLIUX PA3TUYHBIC BUIbI
TerIonepeaadyu: TEIIONPOBOIHOCTD,
KOHBEKIIUIO, U3JTyYEHHUE.

UccnenoBanue siBiieHus Tem1oo0MeHa

IPY CMEIIUBAHUU XOJIOTHON U ropsiueii BOBI.
HaOmnroienre ycTaHOBICHUS TEILJIOBOTO
paBHOBECUS MEXKAY FOPSIYEN U XOJIOJHOU BOJIOM.
OmnpeneneHue (M3MEpEeHUE) KOTUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJIOH MTPH TETUIOOOMEHE
C HArpeThIM METAUIUYECKUM LIUJIUH]IPOM.
Onpenenenue (M3MepeHNE) yaeabHOM
TEIJIOEMKOCTH BELIECTBA.

Peltienue 3a1a4, CBSI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIUIOTHI U TEIIIOEMKOCTH

IPY TETJIO0OMEHE.

AHanu3 cuTyanui IpakTUYeCcKoro
MCII0JIb30BaHUs TETIOBBIX CBOMCTB BEIIECTB U
MaTepuagoB, HAIPUMEp, B LEJIAX
HHEProcOepeKEHUS: TCIITON3OIISITHSA,
sHEprocOeperaronue Kphbliiu,
TEPMOAKKYMYJISITOPHI U T. 1.

HaOnronenue siBlieHUN UCTIApEHUS U
KOH/ICHCAIIUU.

HccnenoBanue nporecca UCapeHust
PAa3INYHBIX KUIKOCTEH.

OObsicHeHUE SIBICHUI UCTIAPEHUS U
KOHJICHCAI[UU HA OCHOBE aTOMHO-




3a1MTa OKPYKAKOLIEH
Cpelbl.

3aKOH COXPAaHEHUS U
MpEBPALLECHUS] SHEPTUU
B TEIUIOBBIX ITPOLECCAX

MOJIEKYJISIPHOTO YUEHUSI.
HaGntonenue n 00bsicCHEHNE TpoLiecca KUTIEHUS,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATypPhl
KUIEHUS OT JaBJICHUS.

Omnpenenenre (M3MEpEHNUE) OTHOCUTEIBHOMN
BJIQYKHOCTH BO3/1yXa.

HabGnronenue npoliecca miaBieHus
KPUCTAJTMYECKOIO BEIIECTBA, HAPUMED, JIba.
CpaBHeHUE MPOLECCOB ILIABJICHUS
KPUCTALTNYECKUX TEJl U Pa3MsT4eHuUs

IpY HarpeBaHUU aMOP(PHBIX TEJl.
Omnpenenenue (M3MEPEHNE) YACIbHON TETIOTHI
IUTaBJICHUS JIbJIA.

OObsicHeHUE SBJICHUH TUTABJICHUS U
KPUCTAJIJIU3AI[MU Ha OCHOBE ATOMHO-
MOJIEKYJIIPHOTO YUEHHUSI.

Pemienue 3a1a4, CBSI3aHHBIX C BHIYUCIICHUEM
KOJIM4YECTBA TEIUIOTHI B MpoIleccax
TETJIONEepeIavy MMPH TIaBICHUH U
KpUCTAILIIN3AIMHU, UCTIADEHUH U KOHICHCAIIUH.
AHanu3 cuTyarui npakTHYecKoro MpUMeHEeHHsI
SIBJICHUH TIJIABJICHUS M KPUCTAIIU3AIlUH,
HaIrpuMep, MOJTYUYEeHUE CBEPXUUCTHIX
MaTepuasnoB, COJIEBas IPENIKa U Ap.

AHaiu3 padoThl U 00BICHEHUE IPUHITUTIA
JEUCTBUS TEIJIOBOTO JIBUTATEIIS.

Brruucnenue konuuecTBa TEMIOTHI,




BBIJICIIIONIETOCS ITPU CTOPAHUU PA3IMYHBIX
BUI0B ToruiuBa, u KIIJI aeurarens.
OO6cyXIeHne YKOJIOTUYECKUX MTOCIIEICTBUN
WCIIOJIb30BAHUS JIBUTATENIEN BHYTPEHHETO
CrOpaHMsl, TEIUIOBBIX W THIPO3JIEKTPOCTAHIINI

Hroro no pazneny
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Pa3zpnes 2. DaekTpudeckue u

MAarHuTHbIC ABJICHUSA

2.1 | DnexTpudeckne
3apsiibl.
3apsyKeHHBIE TeJla U
X B3aUMOJECHCTBUS

7

DneKkTpu3alus Tel.

JIBa poa dJIEKTPUYECKUX
3aps0B. Bzanmoperncraue
3apsIKECHHBIX TEJL.

3akoH Kysnona (3aBUCUMOCTB
CHUJIbI B3aUMOJICCTBUS
3apsSHKEHHBIX TEJ

OT BEJIMYMHBI 3aPS0B U
PACCTOSIHUSI MEXK]Ty TEJIaMu ).
DIIEKTPUUYECKOE TOJIE.
Hanpsixk€aHocTh
AIEKTPUYECKOTO TTOJIS.
[IpuHIMD cynieprio3unuu
AIEKTPUUYECKUX TOJIEN

(Ha KaUeCTBEHHOM YpPOBHE).
Hocwurenu snekrpudeckux
3apsaa0B. DIEMEHTapHbBIN
BJICKTPUYECCKUU 3apsi.
CrpoeHue aToma.
[IpoBogHUKM 1

Habnronenue u npoBeieHUE OIBITOB

IO BJIEKTPU3ALMH TEN ITPU COMPUKOCHOBEHUHU U
UHIYKIUEH.

HaOmronenne n 00bsICHEHHE B3aUMOICHCTBHS
OJHOUMEHHO Y PA3HOUMEHHO 3apsKEHHBIX TEI.
OObsicHEeHHEe TPUHITUIIA ISUCTBUS DJIEKTPOCKOIIA.
OObsicHEHUE SIBIICHUM 2JICKTPU3ALIMU

MIPY COMPUKOCHOBEHUHM TEJ U MHYKITUEH

C MCMIOJIb30BaHHUEM 3HAHUN O HOCUTEIISIX
BJIEKTPUYECKUX 3apsII0B B BEIIECTRBE.
Pacno3naBanue 1 00bSICHEHHUE SIBICHUI
3JIEKTPU3ALMH B IOBCEIHEBHOM )KU3HHU.
HaOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOIINUX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

HabGmroieHue orbITOB 110 MOJISTUPOBAHHUIO
CUJIOBBIX JIMHUM 3JICKTPUUECKOTO TOJIS.
HccnenoBanue AeUCTBUA BIEKTPUUECKOTO TTOJIA
Ha MPOBOJHUKH U JUIJIEKTPUKHU




TUBJIEKTPUKU. 3aKOH

COXpaHCHHA IJICKTPHUICCKOI'O

3apsiia

2.2

ITocTostHHBIM
ANEKTPUYECKUN TOK
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DJIEKTPUUYECKUN TOK.
YcnoBus CylieCTBOBAHUS
AJIEKTPUYECKOTO TOKA.

M cToYHMKM MOCTOSIHHOTO
ToKa. JlencrBus
AIEKTPUYECKOT0 TOKA
(TermioBOE, XUMUYECKOE,
MarHuTHOE).
DIEKTPUYECKUN TOK

B )KHJIKOCTSIX U ra3ax.
DJIEKTPUYECKAS LETTb.
Cwita Toka. DIEKTPpUYECKOe
HaIpsiKEHUE.
CornpoTuBiieHne
MIPOBOJIHUKA. Y IEIbHOE
CONPOTUBJICHUE BEILIECTRA.
3akod OMa il ydacTka
nenu. [locnenoBarenbHoOE U
napasuieIbHOE€ COSMHEHNE
ITPOBOJIHUKOB.

PaboTa u MOITHOCTh
AJIEKTPUYECKOTO TOKA.
3akoH J[xoyns—JIenua.
DJIEKTPUUYECKHUE LIETIH U

HaGnronenue pa3nuyuHbIX BUAOB JEHCTBUS
ANEKTPUIECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICHCTBUS B MOBCETHEBHOMN KU3HU.
Halntonenne BOZBHUKHOBEHUS TA30BOT0 pas3psiia
Y DJIEKTPUYECKOTO TOKA B KUJKOCTH

COopka 1 UCTIBITAHUE AIEKTPUIECKOM 1IeNTH
MOCTOSTHHOTO TOKA.

N3MepeHue cuiibl TOKa aMIepMETPOM.
N3mepeHune 3MeKTpUuYecKOoro HarpsKEeHUs
BOJIBTMETPOM.

[IpoBeaenue 1 0ObSICHEHUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AJIEKTPUUYECKOTO COMPOTUBIICHUS MTPOBOJHUKA
OT €r0 IJIMHBI, IJIOIIAIX TOTIEPEYHOTO CEYEHUS
U MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA,
MPOTEKAIOIIETO Yepe3 pe3UcTop,

OT COIPOTUBIICHUSI PE3UCTOPA U HATIPSIKEHUS
Ha PE3UCTOpE.

[TpoBepka npaBuiIa CIOXKEHUS HAMPSKEHUH
IIPU MOCJIEA0BATEILHOM COCIMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBua Jyisi CUITbI TOKA

MIpU MMApaIJIETBHOM COEIMHEHUH PE3UCTOPOB.




noTpeoUTEnn
AIEKTPUYECKON SHEPTUU
B ObiTy. KOpoTkoe
3aMbIKaHUE

AHanu3 cuTyaluil NociaeA0BaTEIIbHOTO U
napaJyieIbHOrO COEIMHEHUS MPOBOIHUKOB

B JIOMAITHUX JICKTPUUECKUX CETSIX.

Pemienue 3amau ¢ ucnonbzoBanueM 3akona Oma
u hopMyIt pacuéra FJIEKTPUIECKOTO
CONPOTHUBJIEHUS [P MTOCIEAOBATEIBLHOM U
napauieIbHOM COCIMHEHUHU TTPOBOIHUKOB.
Onpenenenne padOTHI IEKTPUUECKOTO TOKA,
IIPOTEKAIOIIETO YEPES PESUCTOP.

Ornpenenenre MOITHOCTH AJIEKTPUUECKOTO TOKA,
BBLJICJIIEMOM HAa PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA Yepe3
JIAMITOYKY OT HaNpspKeHUA Ha Hel. OnpenesieHue
KII[ narpeBarens.

UccnenoBanue npeodbpa3oBaHust SHEPTUU

PU MOBEME TPY3a DIEKTPOABUTATEIIEM.
OObsicHeHHE YCTPONCTBA U IPUHIUIIA IEHCTBUS
JIOMAIITHUX JIEKTPOHATrpeBaTEIbHbBIX MPUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMbIKAHHS U
MPUHIUIIA JCUCTBUS TUTABKUX MPEIOXpaHUTETICH.
Pemienue 3a1a4 ¢ uCronab30BaHUEM 3aKOHA
Jxoynsa—JIenma

2.3

MarHuTHbIC SIBJICHUS

[TocTosHHBIE MATHUTEL.
BzaumoelicTBue
MOCTOSIHHBEIX MArHUTOB.
MarsauTtHoe nojJie.
MaruuTtHoe 110/1e 3eMIIn

HCCHCI[OB&HI/IG MAarauTHOI O BSaHMOHCﬁCTBHH
IIOCTOAHHBIX MAaIrHHUTOB.

H3yquI/I€ MAargimMTHOTI'O ITIOJIA IIOCTOAHHBIX
MAarauToOB IIpHU UX 06’I)CIII/IHCHI/II/I " pa3aCIICHUN.
I/ICCJ'IGI[OBEIHI/Ie MargsuTHOI'O BBaHMOHeﬁCTBHﬂ




Y €r0 3HAYCHUE JIJIS )KU3HU
Ha 3emuie. OnbIT DpcTena.
MarunurtHoe 1noJie
AJIEKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMArHUTOB

B TEXHUKE. /{eficTBUE
MarHUTHOTO MOJISI

Ha MPOBOJIHHUK C TOKOM.
DJIeKTPOIBUTATEIb
MMOCTOSTHHOTO TOKA.
Hcnonws3oBanue
ANEKTPOJIBUraTeen

B TEXHUUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIOPTE

MOCTOSTHHBIX MarHUTOB.
W3y4yeHre MarHUTHOTO TOJISl TTOCTOSTHHBIX
MarHuTOB IIPU UX OOBEAUHEHUN U Pa3JICICHUN.
[TpoBeneHne ONBITOB O BU3YaIU3aLlUU OIS
MOCTOSTHHBIX MarHuTOB.

W3yudenue siBlIeHUs HAMarHU4MBaHUs BEIIECTBA.
HccnenoBanue ASHCTBHS AIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[TpoBeneHne ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCUMOCTb CHUJIbl B3aUMOJCHCTBUS KaTYLIKH

C TOKOM M MarHuTa OT CUJIbl U HAIPaBJIECHUS TOKa
B KaTyIIIKe.

AHanu3 cuTyanuii IpakTUIeCcKoro MPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKIX
yCTPOMCTBAX, MPOMBILIUIEHHOCTH, MEAULIMHE).
W3ydenue neicTBrs MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

W3ydenne nedcTBUs dIEKTPOIBUTATENS.
N3zmepenne KI1JI anextpoaBurarenbHON
YCTaHOBKH.

Pacno3HaBanue 1 aHaIM3 pPa3IUYHbBIX
IPUMEHEHUH 3JIEKTPOIBUTATENCH

(TpaHCcnopT, OBITOBBIE YCTPONCTBA U AP.)
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DneKTpoMarHuTHast
VH Ty KITHST

Oneitel @apanesd. SABneHue
AJIEKTPOMArHUTHON
nHaykuun. [Ipasuito Jlenna.
DneKTporeHepaTop.

OnBITHI TTO HCCICOAOBAHUIO ABJIICHUA
BHGKTpOMaFHHTHOﬁ HWHAYKOUW: UCCIICJOBAHUC
W3MEHCHUM 3HAUCHUS U HarpaBJICHUA
HHAYKIOUOHHOI'O TOKAa




CrniocoObl oJTy4yeHusl
AIEKTPUYECKON DHEPTHUH.
DJIEKTPOCTAHITUHN

Ha BO300HOBIISIEMBIX
HMCTOYHHMKAX YHEPTUHU

Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO 68
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9 KITACC

Ne Haumenosanue KomuuectBo | IIporpammuoe cogepkanre | OCHOBHBIC BUIBI IESITEILHOCTH O0YYArOITUXCS
/1 pa3ziesioB U TeM JacoB
y4e0HOT0 TIpeMeTa
Pa3zgen 1. Mexannueckue sABJICHHUSA

1.1

MexaHn4deckoe
NIBADKEHUE U CIIOCOOBI
€ro OIMHCaHUs

10

MexaHn4deckoe IBHKEHHUE.
MarepuanbHasi TOUKa.
Cucrtema otcyéra.
OTHOCUTENIBHOCTD
MEXaHUYECKOTO JIBUKCHUS.
PaBHOMEpHOE
MPSMOJIMHENHOE IBUKEHUE.
HepasHomepHoe
MPSIMOJIMHENHOE JIBUKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTB TENa MpHU
HEPAaBHOMEPHOM JIBH>KCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHEWUHOE JBUKCHUE.
CB00OIHOE T1aJIEHUE.
Omnpitel [Nanumes.
PaBHOMEpHOE IBH>KEHME

10 OKPY>KHOCTH.

IIepuon u yactora
oOparenus. JIuneitHas u
YIJIOBasi CKOPOCTH.

Ananus u 00CyXIeHUE PA3IUYHBIX TIPUMEPOB
MEXaHUYECKOTO JIBIKEHUSI.

OO6cy:xieHre rpaHull MPUMEHUMOCTH MOICITH
«MaTepuaibHasi TOYKay.

Onurcanre MeXaHU4EeCKOTO JBUKEHUS
pa3IMYHBIMU crioco0amu (ypaBHEHHE, TabIuIIa,
rpaduk).

AHanu3 )XU3HEHHBIX CUTYAIlUH, B KOTOPBIX
TPOSIBIISIETCS] OTHOCUTEILHOCTh MEXaHHUECKOTO
TIBYDKEHUSL.

HaGmoienne MexaHn4ecKoro ABMKCHUS TeTia
OTHOCHUTENFHO Pa3HbIX TEJ OTCUETA.
CpaBHeHUE IMyTeH U TPACKTOPHUI TBIKESHUS
OJTHOTO M TOTO K€ TeJIa OTHOCUTEIIHLHO Pa3HBIX
TEJI OTCYETA.

Amnanu3 tekcta ["anumnes 060 OTHOCUTENBHOCTH
JIBYDKEHUST;, BHITTOJTHCHHE 3aJaHHUH 110 TEKCTY
(CMBICTIOBOE YTEHHE).

Omnpenenenne cpeHel CKOPOCTH CKOTBKEHUS
OpycCKa Wi ABMKCHUS IIapyKa M0 HAKJIIOHHOM
TUTOCKOCTH.

AHaM3 B 00CYKJICHHE CIIOCOO0B




[{eHTpOCTpEMUTEIILHOE
YCKOpEHHUe

npUOIMKEHHOTO OIPeIETIeHHs] MTHOBEHHOM
CKOPOCTH.

OnpeneneHre CKOPOCTU PABHOMEPHOTO
JBIKEHUS (IIapUKa B )KUJIKOCTH, MOJICIIH
ANEKTPUIECKOTO aBTOMOOWJIS | T. 1I.).
Onpenenenue NyTH, MPONUICHHOTO 3a TaHHbIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH Tela

110 TpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBUKEHHUS] OT BPEMEHU.

OO6cy>xaeHne BO3MOXHBIX TPUHITUIIOB
JICUCTBUS MPUOOPOB, U3MEPSIONTUX CKOPOCTh
(cimIOMEeTpPORB).

Brpruucnenne nyTy v CKOPOCTH IpU
PAaBHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUN
Tena.

Ornpenenenue NpoiICHHOTO MyTH U YCKOPEHUS
JBUKEHUS TeJa 1o rpaduKy 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOI'O MPSIMOJIMHENHOTO
JBUKEHHUSI TEJA OT BPEMEHMU.

IIposepka cunomesvl. eciu

nPU PABHOYCKOPEHHOM OBUMCEHUU

0e3 HauaIbLHOU CKOPOCMU NY MU OMHOCAMCS
KaK psi0 He4émHbIX yuces, mo
COOMBEMCMEYUUE NPOMEINCYMKU 8PEMEHU
O0OUHAKOBYL.




Onpenenenue yCKOpeHus Tena

IPU PaBHOYCKOPEHHOM JIBUKECHUU

110 HAKJIOHHOM IJIOCKOCTH.

N3mepenue neprojia v 4acTOThl O0paIieHus
TeJa MO0 OKPYKHOCTH.

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO
JBIKEHUS TEJIa TI0 OKPY>KHOCTH.

Peuienue 3aau Ha onpeaeneHue
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUXKEHUS pa3INYHbIX BUIOB.
PacnioznaBanue u npuOImKEHHOE ONTUCAHUE
Pa3JIMYHBIX BUJIOB MEXaHHUYECKOTO JIBHYKCHUS
B MPUPOJIE U TEXHUKE (HA MPpUMEpax CBOOOIHO
NaJaoIIKX TeJ, IBUKESHUS )KUBOTHBIX,
HEeOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U IP.)

1.2

B3aumoneiictsue Ten

20

IIepBeiit 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMD cynepno3uuuu
CHIIL.

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHUS, CHJIA
TPEHUS IOKOS, IPYTHUE BUbI
TPEHUS.

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTI'O TATOTCHUS.

Habmronenue u 06CyK1eHUEe OIIBITOB

C IBMKEHUEM TeJIa TPU YMECHBIIICHUH BIUSHUS
JIPYTUX TeJ, MPETATCTBYIOMINX JIBHYKEHUIO.
Anamu3 Tekcra ['aamnnes ¢ onmucaHueM
MBICJICHHOT'O SKCTICPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH MHEPITUH;
BBITIOJTHEHUE 3aJaHHH IO TEKCTY (CMBICIIOBOE
YTCHUE).

OO0cyxkaeHue BO3MOKHOCTH BBITIOJHEHUS
3aKOHA MHEPIIUH B PA3IMYHBIX CHCTEMax
OTCYETA.

HaGmronenue u o0cy)aeHrne MeXaHUIeCKUX




YckopeHnue cBOOOTHOTO
nazeHus. /[BukeHue miaHer
BoKpyr Comnnua. IlepBas
KOCMHYECKast CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBeCHE MaTepranbHOU
TOYKHU. AOCOJIIOTHO TBEPI0€
teso. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIUIEHHON OChIO
BpanieHusi. MOMEHT CHJIBI.
LleHTp TsKECTH

SABJIECHUM, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM

Y YCKOPEHHOM JIBUKEHUHU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

JIelicTBHS ¢ BEKTOPaMU CUJI: BBITIOJIHEHUE
3aJJaHUM 10 CJIOKEHUIO U BBIYMTAHHIO
BEKTOPOB.

HaGutoienue n/miny npoBeeHUE ONBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh YCKOPEHHS
Tea OT MPUIOKEHHON K HEMY CHJIbI U MACChI
Tea.

AHanu3 u 00bsICHEHHE SIBICHUIN

C ACIIOJIb30BaHUEM BTOPOro 3akoHa HeroTOHA.
Pewenne 3a1a4 ¢ MCOJIB30BAHUEM BTOPOTO
3akoHa HpIO0TOHA 1 MpaBuWIIa CIIOKEHUS CHIL
Omnpenenenne KECTKOCTU NPYKUHBI.
AHanus cuTyauui, B KOTOpbIX Ha0JII01at0TCs
ynpyrue aegopmaiuu, 1 uX o0bsCHEHUE

C HCTOJIb30BaHKUEM 3aKoHa [ 'yka.

Pemrenue 3a1a4 ¢ HICNIOJIB30BAaHUEM 3aKOHA
I'yka.

HccnenoBanre 3aBUCUMOCTU CUIIBI TPEHUS
CKOJIBKEHHS OT CHJIBI HOPMAJIBHOT'O JIABJICHUS.
OOcy:xaeHue pe3yabTaToB UCCIIEIOBAHMS.
Onpenenenue ko3 duuireHTa TpeHus
CKOJIbKCHUS.

N3mepenue cuibl TpeHUS ITOKOSI.




Peltienue 3a/1au ¢ CNOJIb30BaHUEM (DOPMYIIBI
JUISL CUJTBI TPEHUS CKOJIBKEHUS.

AHann3 IBM>KEHUS TEJI TOJIBKO IO IEUCTBUEM
CHJIBI TSIPKECTH — CBOOOIHOT'O A CHHS.
OObsICHeHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOIHOTO ITaJicHUs OT MacChl TeJia.

O1ieHKa BEIUYHUHBI CUJIBI TATOTEHUS,
JIEVUCTBYIOIIEH MEXY IByMs TEJIAMU

(I pa3HbIX Macc).

AHanu3 IBHKEHHUS HEOECHBIX T

I10JT IEMCTBUEM CHIIBI TTOTEHUS

(C UCTIOJIB30BAHKMEM JIOTIOJHUTEIBHBIX
VCTOYHUKOB HH(POPMAIIHH).

Pemenne 3a1ay ¢ MCIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTECHUS U (DOPMYJIBI

JUIS pacuéTa CHIIBI TSOKECTH.

AHanu3 OpUruHaNbHOIO TEKCTA,
OTIMCBIBAIOIIECTO MPOSIBJICHUS 3aKOHA
BCEMHUPHOTO TATOTCHYS; BBITIOJIHCHUE 3aJaHHHA
0 TEKCTY (CMBICIIOBOE UTCHHE).
Habmronenue u 06CyX1eHUE OTIBITOB

110 U3MEHEHHUIO Beca Tejia MPU YCKOPEHHOM
JBIDKEHUH.

AHanu13 yCI0BHM BO3SHUKHOBEHHSI HEBECOMOCTH
U TIepEerpy3KH.

Pemenue 3a1ad Ha onpeiesieHUE Beca Tea

B PA3JIMYHBIX YCIIOBHSIX.




AHanu3 cu, IeUCTBYIONIUX Ha TEJNO,
MOKOSILIEECS Ha OTOpE.
OrnpeneneHue HeHTpa TSKECTH Pa3IMYHbIX TEN

1.3.

3aKOHBI COXPaHEHUS

10

Nmnynee Tena. U3menenne
uMItyabca. IMImyJibC CUIIBL.
3aKOH COXpaHEHUS
uMItyJbca. PeaktuBHoe
JIBUYKEHUE.

Mexanunueckas paboTa u
MOIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
paboThl. [loTeHIuanpHas
SHEprus Tena, NOAHATOrO
Ha/l [IOBEPXHOCTHIO 3EMJIU.
[ToreHumanbHas SHEPrus
CKaTOM NPYKUHBI.
Kunetnueckast sHEprus.
Teopema 0 KHHETUUECKOMN
DHEPryu. 3aKOH COXPAHECHUS
MEXaHUYECKOU SJHEPTUH

Habnronenue u o06CyKaeHre OMbITOB,
JEMOHCTPUPYIOIIUX MTepeaady UMITyJIbca
TIPY B3aMMO/ICHCTBHUH TEJI, 3aKOH COXPaHCHUS
UMITYJIbCA TPU a0COJTFOTHO yIIPYTOM U
HEYTPYTrOM B3aUMOJICHCTBUU TEIL.

AHaJIN3 CUTyalluii B OKPYXKAOIIEH KU3HU

C UCTIOJIb30BAaHUEM 3aKOHA COXPAaHCHUS
UMITYJTbCA.

PacrioznaBanue sIBJICHHUS PEAKTUBHOTO
JBIDKCHUS B IPUPOJC U TEXHUKE.
[IpumeHeHne 3aK0Ha COXPAaHSHUS UMITYJIbCa
TS pacuéTa pe3yabTaToB B3aUMOICHCTBUS TEI
(Ha mpuMepax HEyIPYyroro B3anMoOICHCTBHSI,
YIPYTOTO ICHTPAIBHOTO B3aUMOICUCTBHS JIBYX
OJIMHAKOBBIX TEJ, OJTHO M3 KOTOPHIX
HETIOJIBHKHO).

Pemenue 3a1a4 ¢ ucronb30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

OmnpeneneHue paboOTHI CHUJIBI YIIPYTOCTH

pyu OABEME TPy3a C UCTIOJIb30BaHUEM
HETOIBM)KHOTO M TIOJIBMYKHOTO OJIOKOB.
N3mepenune MOIIHOCTH.

V3mepeHnne NoTeHIMATBHON SHEPTHH YIIPYTO
ne(OopMUPOBAHHOM MPYKUHBI.




M3MepeHne KUHETUYECKON SHEPTUHU Tea

I10 JUIMHE TOPMO3HOTO ITyTH.
DKCNEepUMEHTAIIBHOE CPAaBHEHUE U3MEHEHUS
MOTEHIIMAJIbHOW U KWHETUYECKOM SHEPTUI TENa
IIPY JIBUKEHHUU IO HAKJIOHHOM TJIOCKOCTH.
DKcrnepruMeHTalIbHAs POBEPKA 3aKOHA
COXPaHEHMSI MEXAHUYECKON SHEPTUU

pu CBOOOHOM TaJICHUH.

[IpruMmeHeHne 3aK0Ha COXpaHEHUs
MEXaHUYECKOM YHEPTUM ISl pacyéTa
MOTEHIMAJIbHON M KHHETUYECKOM SHEPT U TENA.
Pemenue 3a1au ¢ MCNIOJIb30BaHUEM 3aKOHA
COXPaHEHUS MEXAHUYECKON SJHEPT U

Uroro no pazneny 40

Pa3zgen 2. Mexannueckne KoJ1e0aHusA U BOJI

HbI

2.1 | Mexanunueckue 7

KoJicOaHus

KonebarenbHoe IBUXEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUM: TIEPUO]I,
4acToTa, aMIUTUTY/Ia.
MaremaTH4eCcKui 1
NPYXKUHHBIA MAITHUKH.
[IpeBpamenue saeprun
pu KoJie0aTeIbHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHusl.
BoinyxneHHbie KoIeOaHwMsl.
Pe3onanc

Habmronenne kone0aHui o1 IEHCTBUEM CHIT
TSOKECTH M YIIPYTOCTH M OOHApYKEHUE
MOAOOHBIX KOJIEOAHUM B OKPYKAIOIIEM MUPE.
Ananu3 koyie0aHui rpy3a Ha HUTH U

Ha npy>kuHe. OnpeiesIeHue YaCTOThI
KOJIe0aHUH MaTeMaTHIECKOTO U TIPYKUHHOTO
MAasITHUKOB.

HaOmronenue u oObICHEHUE SIBJICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH TIEpHUOa
KOJI€OaHHI TIOJIBEIICHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.




[IpoBepka HE3aBUCUMOCTH MEPUOIa KOJIeOaHu
rpy3a, MOJIBEIIEHHOTO K JIEHTE, OT MacChl rpy3a.
Habnronenue u o0CyXaeHUE OMBITOB,
JEeMOHCTPHUPYIOIINX 3aBUCUMOCTh TIepruoaa
KoJIe0aHU PYKUHHOTO MAasITHUKA OT MacChl
rpy3a U )KECTKOCTH MPYKUHBIL.

[TpumMeHeHre MaTEMaTUYECKOTO U IPY>KUHHOTO
MasiTHUKOB B Ka4eCTBE MOJICJICH ISl OIHCAHUS
KOJIEOaHUI B OKPY’KaIOIIEM MUDE.

Pemenue 3anau, CBA3aHHBIX C BHIYMCIECHUEM
WM OLEHKOW 4acTOTHI (Meprojaa) KojaebaHui
Hzmepenue yckopenus c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHU4YeCKHE BOJIHEL.
CBoiicTBa MEXaHMYECKUX
BOJIH. [IpoionbHbIE U
nornepevyHble BOIHBL. JinHa
BOJIHBI U CKOPOCTH €€
pacrnpoCcTpaHEHHUS.
MexaHn4ecKue BOITHbBI

B TBEPJIOM TEJIE,
CEHCMHYECKHE BOJIHBI.
3ByK. [ pOMKOCTB 3ByKa 1
BbICOTa TOHA. OTpakeHHe
3Byka. MH(pa3Byk u

YIBTPa3BYK

OOHapyKeHHUE U aHAJIU3 BOJHOBBIX SIBJICHU
B OKPY’KarOIIEM MHPE.

Habmronenue pacrpoctpaHeHHs! IPOI0JIbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJCIH) U
0oOHapyKCHHE aHAJIOTUYHBIX BUJIOB BOJTH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Brrurcnenme auHBI BOJTHBI 1 CKOPOCTH
pactpocTpaHEHUs 3ByKOBBIX BOJIH.
DKCnepUMEHTAIBHOE OTPE/ICTICHIE TPaHUI]
JaCTOTHI CIIBIITUMBIX 3BYKOBBIX KOJICOAHHIA.
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YaCTOTHI (B TOM YHCJIC, C ICTIOI30BAaHHEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).
HabGmronenue u 00bsICHEHNE ABJIEHUS
aKyCTUYECKOTO PEe30HaHCA.




AHanu3 OpUrHHAIBHOTO TEKCTA, TOCBSAIEHHOTO
MCII0JIb30BAHUIO 3BYKa (WIN yJIbTPa3BYKa)

B TEXHHUKE (9XOJIOKALUs, YIBTPA3BYK

B MEJUIIMHE U JIP.); BBIIIOJIHEHUE 3aJaHUI

10 TEKCTY (CMBICIIOBOE YTEHHE)

Hroro no pazneny
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Pa3znen 3. DiieKTpOMArHUuTHOE MOJIE€ M YJIEKTPOMATHUTHBIE BOJIHBI

3.1 | DmexkTpomMarHuTHOE 6 DIJIEKTPOMArHUTHOE MOJIE. [TocTpoenue paccykaeHuid, 000CHOBBIBAIOIINX
noJjie u ONEKTPOMAarHUTHBIE BOIHBL. | B3aUMOCBS3b AJIEKTPHUUECKOTO U MATHUTHOTO
AJIEKTPOMATHUTHBIE CaoiicTBa IOJIEH.

BOJIHBI AIEKTPOMATHUTHBIX BOJIH. DKCHEepUMEHTAIBHOE U3yYEHUE CBOMCTB
[kana 5>JEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM UYHKCIIE
BoJIH. Mcionb3oBaHue C TIOMOIIIBI0 MOOMJILHOTO TelleoHa).
3JICKTPOMArHUTHBIX BOJIH AHann3 peHTT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. 4eJI0BEYECKOI0 OpraHu3Ma.
DIEKTPOMArHUTHas TIPUPOJIA | AHAJIH3 TEKCTOB, OMUCHIBAIONINX HPOSBICHHS
csera. CKOpPOCTh CBETA. 3JIEKTPOMArHUTHOTO U3JIy4Y€HUsl B IPUPOJIE:
BonHoBEIE CBONCTBA CBETA ’KMBBIE OPTaHU3MBI, U3]Ty4CHHsI HEOCCHBIX TeJl
(CMBICIIOBOE UTEHHE).
Pacrnio3znaBanue 1 ananus pa3inyHbIX
NPUMEHEHUI 3JIEKTPOMATrHUTHBIX BOJIH
B TEXHUKE.
W3y4eHre BOJTHOBBIX CBOKCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHrEM GOpMYT
JUISI CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JIJTUHBI
BOJIHBI U 4YaCTOTHI CBETA
Hroro no pazneny 6




Pasznen 4. CeeToBble IBJICHUSA

4.1

3aKOHBI
pacnpoCcTpaHeHUs
CBETAa

JlyueBas mozenb cBeTa.
HcTounuku cBeTa.
IIpssmomnuHeliHOe
pacrnpocTpaHEHHUE CBETAa.
3atmenuns ConHna u JIyHBL.
Otpaxenue cBeta. [1mockoe
3epKajo. 3aKOH OTPaKECHUS
CBeTa.

[Ipenomiienue cBeTa. 3aKOH
npesnomienus ceeta. [lonmnoe
BHYTPEHHEE OTPAKCHUE
cBeta. Mcnosb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBO/IaX

Habntonenue onbITOB, IEMOHCTPUPYIOIIUX
SIBJICHUE MPSAMOJIUHEHHOTO PACTIPOCTPAHCHUS
cBeTa (BO3HUKHOBEHHME TCHU U TIOJIYTECHH ),

Y UX UHTEPIIPETALMS C UCTIOJIb30BAHUEM
MOHSTHUSI CBETOBOIO JTyya.

OOBsICHEHNE U MOJICTTUPOBAHUE COJTHEUHOTO U
JIYHHOT'O 3aTMEHUHU.

HccnenoBanue 3aBUCUMOCTH yTila OTPaXKEHUS
CBETOBOTIO JIy4a OT yIJjia naJcHusl.

N3yuenue cBONCTB M300paXeHUs B TNIOCKOM
3epKaiie.

Ha6nronenue u o0bsicHEHNE OITBITOB

10 MOJTYYEHHUI0 N300paKEeHUN B BOTHYTOM U
BBINYKJIOM 3epkanax. Habmoaenue u
00BSCHEHHE OMBITOB 110 MPEIOMIICHUIO CBETA
Ha TPAHUIIE PA3IUYHBIX CPEJl, B TOM YUCIIE
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPa)KEHHUEM.
HccnenoBanne 3aBUCUMOCTH yTJia
MPEJIOMIICHHS OT yTJia MaIeHUs] CBETOBOTO JIyda
Ha TPAHULE «BO3IYX—CTEKIIO.
Pacrio3znaBanue siBIEHUN OTpaXXEHUS U
MIPEJIOMIICHUS CBETA B TOBCETHEBHOM JKU3HU.
AHanu3 v 00BbsICHEHUE SBICHHS ONITHYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ ucnonb30BaHUEM 3aKOHOB
OTPAXKEHUS U MIPEJIOMIICHUS CBETA




4.2 | JIuH3BI ¥ OITHYECKUE 6 JIunza. Xon nyueii B muHze. | [lonmyueHune n3o0pakeHui ¢ TOMOIIIbIO
IPUOOPHI Onrtuueckas cucrema coOuparolei u paccenBaroei JMH3.
doToanmapara, Mukpockona | Onpeaenenue GOKYyCHOrO pacCTOSIHUS U
u Teneckomna. ['na3 kak ONTHYECKOU CUITBI COOMPAIOIIEH JIUH3BI.
ONTUYECKAS CUCTEMA. AHaJIU3 yCTPOMCTBA U MPUHIUIIA IECTBUS
biuzopykocTs 1 HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JaTbHO30PKOCTh doToarmapaTa, MUKPOCKOTA, TEIECKOIIA.
N3ydenune Mmoaenu riaza Kak ONTHYECKON
CUCTEMBI. AHAIU3 SIBJICHUIN OJIM30PYyKOCTH
U JaJTbHO30PKOCTH, IPUHLINAIA IEHUCTBUS
OYKOB
4.3 | Paznoxenue 6ea0ro 3 Paznoxxenue 6enoro ceeta Habmonenue pa3noxxeHus OeIoro cBera
CBETa B CIIEKTP B criekTp. OnbiTel HptoTOHA. | B criekTp.
CnoxeHue CreKTpaabHbIX Ha6mnronenue u o0bsicHEHHE OIBITOB
uBeToB. J{ucnepcus ceera 0 TIOJTYYEHUIO OEJIOT0 CBETA IIPH CIIOKEHUU
CBETA pa3HBIX LIBETOB.
[IpoBenenre u 00BsICHEHNE OIBITOB
10 BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX
HaOJII0/ICHUH Yepe3 [IBETOBbIE (DUIIBTPHI
(LIBETHBIE OYKH)
Hroro no pazaeny 15
Pa3znen S. KBantoBble siBJIeHUS
5.1 | Ucnyckanue u 4 Omneitel Pezepdopaa u O6cyxnenue 1ienu onbIToB Pesepdopna
MOTJIOUIEHUE CBETA TJIaHeTapHast MOJICIb aTOMA. | TI0 UCCJIEIOBAHUIO AaTOMOB, BBIJIBUKEHUE
aTOMOM Mopens atoma bopa. TUIIOTE3 O BO3MOKHBIX Pe3yJIbTaTax OIMbITOB

Hcnyckanue v NoriomeHue

B 3dBUCHUMOCTH OT IIPCAIIOJIaracMoro CTpoCHus:A




cBeTa aToMOM. KBaHTHI.
JlnHenyaTeie CIEKTPhI

aTOMOB, (POPMYJIMPOBAHUE BHIBOJOB

U3 PE3YJIbTATOB OIBITOB.

OO0cyxaeHue NpOTUBOPEUHIA MJITAHETAPHOU
MOJIEJIM aTOMa U OCHOBAHUU ISl TUTIOTE3bI
Bbopa o crarmoHapHbIX OpOUTAX JIEKTPOHOB.
HaGnronenue CruioniHbIixX ¥ JIMHEWYaThIX
CHEKTPOB U3YyUYEHHUS PA3IMYHBIX BEIIECTB.
OOBsiCHEHUE TMHEWYATHIX CIIEKTPOB U3JTYUCHUS

52

CrpoeHne aTOMHOTO
aapa

PanuoaktuBHOCTH. AJb(a,
OeTa- U TaMMa-u3ITyYeHUSI.
CrtpoeHne aTOMHOTrO sapa.
Hyxionnas mozenb
aTOMHOTO siipa. M30TorEL.
PaanoaktuBHbIE
npeBpaienus. [lepuon
noJIypacrnaaa aTOMHBIX sJ1ep

OO6cy>x1IeHrE BO3MOXKHBIX TUIIOTE3 O MOJACIISIX
CTPOEHHUS SIpa.

Omnpenenenue cocrasa saep Mo 3aJaHHbIM
MACCOBBIM U 3aPsAI0BbIM YUCIIAM U

IO MOJIOKEHHIO B IEPUOIUYECKON CUCTEME
AIIEMEHTOB.

AHanu3 U3MEHEHHS COCTABA SA/Ipa U €TO
MOJIOKEHUS B TIEPUOJIMYECKON CUCTEME

IIPU 0-PaJUOAKTUBHOCTH.

HccnenoBanue TpeKOB (-4aCTUIL IO TOTOBBIM
dororpadusm.

OO6HapyXeHUE U U3MEPEHHE PAIUALIUOHHOTO
¢dboHa ¢ TOMOIIBIO IO3UMETPA, OLICHKA €ro
MHTEHCHUBHOCTH.

Amnanu3 OHOJIOTHYECKUX U3MCHEHUH,
MIPOUCXOJAIINX 10T IEUCTBUEM
PalMOAKTUBHBIX U3JTYUYCHUH.
Hcnonp30BaHne paAMOAKTUBHBIX U3JIYYEHUN
B MEJIUIIMHE




5.3 | SlnepHble peakuu 7 SAnepnsble peakiuu. 3akoHbl | Pemienue 3axad ¢ HCMONb30BaHUEM 3aKOHOB
COXpPaHEHUA 3aps110BOrO U COXpPaHEHMS MAaCCOBBIX U 3apsAI0OBBIX YHCEI
MacCOBOT'0O YHMCEII. DHEPIUs | HA ONpPEENICHUE PEe3yJIbTATOB AJIEPHBIX
CBSI3U aTOMHBIX s7ep. CBsA3b | peakiuii; aHamu3 BOZMOXHOCTH WU
MAaccChl ¥ DHEPIUU. Peakiiuu | HEBO3ZMOKHOCTH SIIEPHON PEaKIUH.
CUHTE3a U JEJICHUS SACP. OueHKa 3HEpruy CBSI3U AJI€p C UCIIOIb30BAHUEM
Ncrounuku 3eprun CosHUA | popMyIibl DWHINTEHHA.
v 3BE31. AnepHas OO0cyxeHne NepCeKTUB UCTIOIb30BAHUS
JHepreTuka. /lencreus YIIPaBJIIEMOr'0 TEPMOSAIEPHOTO CUHTE3A.
PagVOAKTUBHBIX U3llydeHU | OOCyXIeHHE NPEUMYILECTB U 3KOJIOTMUYECKHX
Ha )KUBbIC OPTaHU3MBbI npo0sieM, CBSA3aHHBIX C SIAEPHON IHEPreTUKON
Nroro no pazneny 17

IToBTOPHUTEIBbHO-0000IIAIONIHI MOAYIb

[ToBTOpEHUE 1
00oO0uIeHne

coJlep KaHus Kypca
¢busuku 3a 7-9 Kinaccel

9

Cucremaruzanus u
0000111eH1E TTPEAMETHOTO
COJIEp>KaHUs U OIbITA
JESTELHOCTH,
IPUOOPETEHHOTO

IIPU U3YUYEHUU BCETro Kypca
(bU3HKHN OCHOBHOT'O OOIIIETO
o0Opa3oBaHMs.

[TonroToBKa K OCHOBHOMY
TOCYJJapCTBEHHOMY
dK3aMeHy 1o (pu3mKe

T 00yJaroIIuXCs,
BBIOPABILIUX 3TOT YU€OHBIN
peaMeT

Brimonnenue yueOHbIX 3aaHMiA, TPEOYIOINUX
JEMOHCTpALUA KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTEeCTBEHHOHAYYHYIO
TPAMOTHOCTB:

— MIPUMEHEHUS MOJTYyUYCHHBIX 3HAHUHN

JUISl HAYYHOTO O0BSICHEHUS (PU3NUECKUX
SIBJICHUM B OKPY’KAIOLLEW IPUPOJE,

B [MOBCEIHEBHOM U3HU U BBISIBIICHUS
(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOT U,

— MIPUMEHEHUSI OCBOECHHBIX
HKCIIEPUMEHTAIBHBIX YMEHHM

JUTSI UICCIIETIOBAHUS (PU3MYECKUX SIBICHHM,
B TOM YUCJIE AJISI IPOBEPKU TUIIOTES




Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEoararouX UCIOIb30BaHue (PU3NIECKIX
MO/JIEJIEW U OCHOBAHHBIX Ha COACPKAaHUU
Pa3IMYHBIX pa3AesioB Kypca (GU3HUKH.
BelmosiHeHME 1 3a1uTa rpyIIOBbIX WU
WHAVBUAYAIbHBIX ITPOEKTOB, CBSI3aHHBIX

C coJiep>KaHueM Kypca (pu3uku

Hroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOBIIO ITPOT'PAMME

®PII no ¢pusuke: kogudukaTop TpedoBanuii k pedyiabraraMm ocBoeHus OOII, TpeboBaHus K pe3yabTaTaM
ocsoenus OOII, nmposepsemsie Ha OID.



T'ocynapcTBeHHAsi HTOrOBasI ATTECTALMS IO 00Pa30BaTEIbHBIM IPOrpaMMaM
OCHOBHOT0 0011ero o0pa3oBanus B (popme
OCHOBHOT'O TOCY/IapCTBEHHOTro0 k3ameHna (OI'J)

Koguduxarop
IIPOBEPAEMbIX TpeOOBaHUI K pe3yJIbTaTaM OCBOSHUSI OCHOBHOM 00pa30oBaTeIbHOM
HPOTpaMMBI OCHOBHOTO OOIIET0 00pa30BaHUs U SIEMEHTOB COAEPIKAHUS
TSt IPOBEICHUSI OCHOBHOTO TOCYIAPCTBEHHOTO SK3aMeHa
o ®PU3UKE

MIOJTOTOBJIEH (eaepatbHBIM rOCYAapCTBEHHBIM OF0KETHBIM
HaY4HBIM yUYpPEXKIECHUEM
«DEJJEPAJIbHBIM NHCTUTYT HNEJATOI'MYECKUX U3MEPEHUIN»
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Konuduxartop
NpoBepsieMbIX TPeOOBaHMIi K pe3yJIbTaTaM OCBOEHUSI 0CHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI OCHOBHOT'O 0011Iero 00pa3oBaHusl H YJIEMEHTOB
coep:KaHUs 1JIsl IPOBEIEHUS OCHOBHOTO TOCY/IapCTBEHHOI0 IK3aMeHa
no ®PU3UKE

KonudukaTop cocraBieH Ha OCHOBE (heepalbHOrO TOCyIapCTBEHHOTO
00pa3oBaTeIbHOrO CTaHIapTa OCHOBHOIro obmiero odpasosanus (manee — @I'OC)
(mpuka3z MuHuctepcTBa mnpocsenieHus Poccuiickoit @enepammu ot 31.05.2021
Ne 287 «O6 ytBepxueHUH (enepalbHOrO TOCYyIapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOIO oO0LIero o0pa3oBaHUA») U (elaepaabHO 00pa3oBaTEIbHON
NporpaMMbl  OCHOBHOTrO  ofmiero  oOpaszoBanusi  (mpukaz  MuHuHCTEpCTBa
npocBenieHus Poccuiickoit @eneparn ot 18.05.2023 Ne 370 «O0 yTBepx)aeHUH
(denepanbHOil 00pa30BaTENBHON MPOTrpaMMBI OCHOBHOTO OOIIETO 0Opa3oBaHUS»
(c u3MeHeHusAMM)).

Koandukatop oOTpakaeT NPEeMCTBEHHOCTh IPOBEPSIEMBIX IMPEAMETHBIX
TpeOOBaHHI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENIbHON MpPOTrpaMMbl
0CHOBHOT0 0o011ero oopaszosanus Ha ocHoBe ®I'OC 2010 r. u ®T'OC 2021 r.

Konmudrkatop cocTout u3 TpéX pasnenos:

paznmen 1. «IlepeveHb MpOBEpSEMBIX TPEOOBAHUI K Pe3ylbTaTaM OCBOCHUS

OCHOBHOH 00pa30BaTeNFHON MPOrpaMMBEI OCHOBHOTO 0O0IIero oOpa3oBaHHs

o (pu3UKe»;

paznen 2. «IlepedyeHb 3JIEMEHTOB COAEP)KaHUS, MPOBEPSEMBIX Ha OCHOBHOM

roCcyJapCTBEHHOM SK3aMEHeE MO (DU3HKE»;

pasmen 3. «OtpaxeHHe B COAEPKAHUH KOHTPOJBHBIX H3MEPUTEIBHBIX

MaTcpuajioB JIMYHOCTHBIX PE3yIbTAaTOB OCBOCHUA OCHOBHOM

00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHU».

B koaupukaTop HE BKIIOYECHBI TPEOOBAaHMS K pE3yJIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOW MPOTPaMMbl  OCHOBHOTO 0OOIIEro 00pa3oBaHHMs
7 DJIEMEHTHl COAEPXKAHUS, JOCTIDKEHHE KOTOPBIX HE MOXET OBITh ITPOBEPEHO
B paMKax roCyIapCTBEHHON UTOTOBOW aTTeCTAIH.



«YTBEPK/IAKO» «COI'JTIACOBAHO»
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Kon IpoBepsieMble TPeGOBaHHS K METANPEAMETHBIM Pe3yJbTATAM 0CBOEHHS
Pasznen 1. Ilepedens npoBepsieMbIX TPeGOBAHMIT K Pe3yJbTATAM 0CBOCHHUS npoBepsi- OCHOBHOIi 00pa30BaTeJbHOIi MPOrpaMMbI OCHOBHOI'O 00111er0 00pa3oBaHust
. . eMoro
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbI 0CHOBHOI'0 0011170 00pa30BaHUsI
®U3UKE rpedona-
o HUsT
1.3 P ¢ ungpopmayueit
B tabmuue 1.1 npusenén cocrasnennslii Ha ocHose 1. 43 ®I'OC nepeuenn 1.3.1 ITpuMeHATh pa3NudHbIE METO/bl, MHCTPYMEHTHI 1 3aIPOChI TIPH MOMCKE U 0TOOpe
IIPOBEPACMBIX Tpe60BaHI/II71 K MCTAlpE€AMETHBIM PE3yJIbTaTaM OCBOCHUS OCHOBHOM uHGOPMAIMY WIH JaHHBIX U3 HCTOUYHHUKOB C YyUETOM HPEIoKeHHON yueOHO 3a- 1aun
00pa3oBaTeNbHON IPOrpaMMbI OCHOBHOTO 00IIEro 00pa3oBaHusL. 11 3aJaHHbIX KPUTCPHUCE
132 Bei0upath, aHaIH3HPOBATH, CHCTEMATH3UPOBATH U HHTEPIPETHPOBATH HHOOP-
Tabnuya 1.1 MAIHUIO Pa3INYHBIX BUAOB U (HOPM MPEICTABICHUS;
. HAXOAUTh CXO/HBIC apTYMEHTHI (IIOATBEP)KAAIONINE HITH OIPOBEPTraIOLINE OJHY U TY
Kon IIpoBepsieMble TPeGOBaHHS K METANPEAMETHBIM Pe3yJbTAaTaM 0CBOEHHUSI JKe UJIE10, BEPCHIO) B PA3IHUHBIX HH(OPMALHOHHBIX HCTOUHHKAX
nposepsi- OCHOBHOIi 00pa30BaTeILHOIf MPOrpaMMbI 0OCHOBHOT'0 001110 00pa30BaHus 133 CaMOCTOATEIBHO BHIOHPATH ONTHMANTBHYIO (OPMy MPEACTABICHNS HH(OPMALHH
emoro ¥ MILTIOCTPUPOBATH PENIAEMBIE 331291 HECIIOKHBIME CXEMaMH, TUArPAMMAaMHU, HHON
TpeoBa- rpaduKoi U X KOMOMHALIMSAMU
"'im T 1.34 OneHnBaTh HaAEKHOCTE MHPOPMALUK 110 KPUTEPHUSIM, IPEUIOKECHHBIM IIe/[aro-
o3HaBaTebHbIe SHV TMYECKUM PaOOTHUKOM WM C(OPMYIMPOBAHHBIM CAMOCTOSTENBHO
11 basosvie n0zuueckue deiicmeusn _ 1.3.5 D(PEKTHBHO 3aMOMHUHATH M CHCTEMATH3MPOBATh MHMOPMALIMIO
1.1.1 BoIsABIATS M XapaKTEepU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SBICHHUIT) 2 Kommynukatusipie Y[
1.1.2 VYcraHaBIMBaTh CyIIECTBEHHBII MPH3HAK KIacCH(HKAINK, OCHOBAHHS UL 000011e- 2.1 O6uwenue
HHS U CPaBHEHHS], KDUTEPHH TIPOBOAMNMOIO aHAIN
“cpa CHUA, KPUTCP POBOJIMMOrO aHamsa 2.1.1 Bripaxats cebst (CBOIO TOUKY 3pEHHUs) B YCTHBIX M MUCBMEHHBIX TEKCTaX
1.1.3 C yuéToM HpeioKeHHON 3amadu BbIS(BJG'l}ITb 3aKOHOMEPHOCTH M IPOTHBOpEYMsA B b 12 B xozie amaiora i (M) AMCKYCCHH 337aBaTh BOMPOCE MO CYIIECTBY 00CY/KAAEMOIt
paccMaTpHBaeMBIX (aKTax, JaHHBIX U HAOMIONEHNAX; . . TEMbl M BBICKA3bIBATh HICH, HAICNICHHBIC HA PEIICHHE 3aJaddl M MOJJICpKaHHE
npearath KPUTEPUH UL BBISIBICHNS 3aKOHOMEPHOCTEH M IPOTHBOPECUHIA; 6IarOsKeIaTe N HOCTH OBLICHHUS:
5
BBUSIBIISITH IeDUIMTBI HHPOPMALNH, JAHHBIX, HEOOXOAUMBIX JUIS PELLICHHUS 10CTaB- COMOCTABIATE CBOM CYRKICHWS C CYyAICHHSMH IPYTHX YHACTHHKOB JMANIOTA,
JICHHON 3ajiauu _ 0OHApPYKUBATh PA3IUIUE H CXOACTBO MO3MIIHIL
1.1.4 BBISIBISITS IPHYNHHO-CIICCTBEHHBIC CBSI3U [IPH M3YUYEHNH SIBJICHHH M POLIECCOB
115 2.1.3 ITy6nuaHO IPEACTABIATE Pe3yIbTaThl BHITOIHEHHOTO OIBITA (IKCIEPUMEHTA, UC-
1. Hena‘fs BBIBOJIBI C HCIIONb30BAHHEM JIEJlKTHBHBIX H HHIKTHBHBIX YMO3aKIIiO- CIEIOBAHNS, POEKTA);
YEHUH, YMO3AKIIOUCHHIT 10 aHAIOTHH, (POPMYIHPOBATH THIIOTE3BI O B3aHMOCBSI3X CAMOCTOSTCIBHO BHGHPATS (OPMAT BHICTYTICHHS C YHSTOM 3A7AY TIPE3CHTAIHH
1.1.6 CaMocCTOSATENBHO BBIOMPATh CIIOCO0 penieHns y4eOHOI 3a/1aun (CpaBHUBAThH He- ¥ 0COGCHHOCTEH ayIUTOPUH M B COOTBCTCTBHM C HHM COCTABIISTH YCTHBIC M ITHCh-
CKOJIbKO BapHaHTOB PCIICHMS, BBIOMPATh Hanbosiee MOAXOSAIINN ¢ yd4ETOM camo- MEHHbIE TEKCTBI ¢ HCIIONb30BaHUEM HILTIOCTPATUBHBIX MATEPHANOB
CTOSITENIBHO BBIICICHHBIX KPHTEPUEB
b p p~ ) 2.1.4 Bocnpunumare u (OpMyIHpOBAaTh CYXKICHUS, BBIPAXKaTh SMOLUH B COOTBETCTBHU C
1.2 bazogvie uccnedosamenvckue oeiicmeus LENSAMH | YCIOBHSAMH OBIIEHHUS;
— >
1.2.1 TIpoBOAHUTE O CAMOCTOSITENIEHO COCTABICHHOMY ILIAHY OIIBIT, HECIOXKHBIH IKCIIepH- PACIIO3HABATH HEeBepOATHHBIE CPEACTBA OOLICHHA, MOHHMATb 3HAYCHHE COLMMATBHBIX
MCHT, HEOOJIBIIOC HCCICIOBAHHE 110 YCTAHOBIICHHIO OCOOCHHOCTCH 00BeKTa 3HAKOB, 3HATh W PACIIO3HABATH NPEANOCHUIKH KOH(DIMKTHBIX CHTyalHil M CMSr4arh
U3Y4CHHUs, MPUYUHHO-CIICCTBCHHBIX CBS3eH M 3aBUCHMOCTEil OOBEKTOB MEXIY KOH()THKTEI, BECTH TEPErOBOPI;
N > s
coboii [OHUMATh HAMEPEHHs JIPYIHX, MPOSBIATH YBAKUTEIBHOE OTHOLIEHHE K cobeces-
HUKY U B KOPPEKTHOU opme HOpMYIHPOBATH CBOU BO3PAKEHUS
3 PeryasituBHbie YY]{




122

OneHnBaTh NMPUMEHUMOCTH ¥ JIOCTOBEPHOCTH MH(POpPMAIMY, HOJIYYCHHOH B XOJe
HCCIeIOBaHus (IKCIICPHMEHTA)

123

CamocTosTenbHO (HOpMYITHPOBaTh 0OOOIIEHHUS U BBIBOJIBI IO PE3YJIbTaTaM IPOBE-
JNEHHOTO HAOJIONCHVS, OIbITa, UCCIEJOBAHMS, BIANETh NHCTPYMEHTAMH OLEHKU
JIOCTOBEPHOCTH IOJYYCHHBIX BBIBOJOB M 000OLICHUIH

124

IIporHo3upoBaTh BO3MOXKHOE JajbHEMIIee pa3BUTHE MPOLECCOB, COOBITHH M MX
MOCIEACTBUS B aHAJOTHYHBIX I CXOMHBIX CHUTYalUsX, BBIABHIATH IPEIIONO-
XKEHHS 00 UX Pa3BUTHHU B HOBBIX YCIIOBHSIX M KOHTEKCTaX

1.2.5

Hcnonp30BaTh BONPOCH! KaK UCCIIEA0BATENBCKUI HHCTPYMEHT [103HAHHUS;
(hopMyITpOBaTh BOIPOCHI, (PUKCHPYIOLINE Pa3pbIB MEK/Y PEalIbHBIM H JKEaTeb-
HBIM COCTOSIHHEM CHUTYaIlHH, 00BEKTa, CAMOCTOSTENILHO YCTaHABINBATH HCKOMOE U
JIaHHOE;

(opMupOBaTh THIIOTE3y 00 HCTHHHOCTH COOCTBEHHBIX CYXKICHHUIT U CYKICHUH py-
T'HX, apTyMEHTUPOBATH CBOIO IO3UIIMIO, MHEHHE
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Kon IIpoBepsieMmble TPeOOBAHUS K METANPEIMETHBIM Pe3yJIbTATaM OCBOECHUS
npoBepsi- OCHOBHOIi 00pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOTO 00111er0 06pa3oBaHus
emMoro
TpedoBa-
HUSA
3.2 Camoxonmponb
3.2.1 Biragets cmoco6amMu caMOKOHTPOJISI, CAMOMOTHBAIIMU U pe(IIeKcHn
322 BHOCUTH KOPPEKTHBBI B JIESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HU3ME-
HUBILIKMXCS CUTYallUi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYTHOCTEH
323 JlaBaTb aJIeKBaTHYIO OLIEHKY CUTYallMM M NpeylaraTh MiaH e€ M3MEHEHHs; YYUThIBATh
KOHTEKCT M IIPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTB ITPU PELICHUH
y4eOHOI 3a7au, afanTHPOBATh PEIICHHE K MEHSIOIIMMCS 00CTOS- TENbCTBAM;
OOBSICHATh TPUYMHBI JIOCTIDKCHUSI (HEIOCTHKCHHUS) pPEe3yJIbTaTOB JIESTEILHOCTH,
JaBaTh OLICHKY NPUOOPETEHHOMY OIBITY, YMETh HAXOAWTh MO3UTHUBHOE B IIPOH30-
meanen CUTyarumy;
OILICHMBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBHAM
3.3 IMOUUOHATbHBLIL UHMELIEKM
33.1 PaznuyaTh, Ha3bIBATh M YIIPABIISATH COOCTBEHHBIMU SMOIMSAMH ¥ SMOLHUSIMH JIPYTHX;
BBISIBJISITh M @HAJTU3UPOBATh MPUIUHBI SMOLIHH;
PeryaupoBaTh Croco0 BBIPAKESHUS IMOIMI

oOpazoBanus. B Tabmure

B Tabmuue 1.2 mpuBenéH cocTaBieHHBIH Ha ocHOBe M. 45.7.1 ®I'OC
NepeueHb MPOBEPsieMBbIX TPEOOBaHWI K TPEIMETHBIM pe3ysibTaTtaM 0a30BOro
YPOBHS OCBOEHHUSI OCHOBHOI 00pa3oBaTeibHOM NpPOrpaMMbl OCHOBHOIO 0OIIEro

1.2 mnoxa3aHo,

4yTo TpC6OBaHI/I$[ K TPCAMETHBIM

pesympratam n3 OI'OC 2021 1. SBIAIOTCS TPEEMCTBEHHBIMH H ACTATH3UPYIOT
(bopmymupoBku Tpedosanuii u3 GPI'OC 2010 .

ITpoBepsiemble TpeOOBaHMS K INPEIMETHBIM
MeTanpeJMETHBIMU pe3ysbTaTaMu (13 Tabmuust 1.1).

pe3yiabTaTtaM COOTHECCHBI C

Tabauya 1.2
Kon IIpoBepsiemblie TPeOOBaHUS K Mpe/- Mera- O000ménnbIe hopMyTHPOBKH
npoBe- METHBIM pe3yJibTaTaM 6a30BOro npen- TpeGOBaHMIi K MPeIMeTHbIM
psieMoro YPOBHSI OCBOEHHSI OCHOBHOI MeTHBII pesyabtatam u3 ®I'OC 2010 r.
Tpedo- 00pa3oBaTe/IbHOW MPOrpaMMbI pe3yib-
BaHUA OCHOBHOTO 00111€r0 00pa3oBaHus TaT
Ha ocHoBe ®I'OC 2021 r.
1 TTonnmanue ponu GU3NKA B HAYIHOU MII 1.1.2 | ®opmupoBanue MpeACTaBICHUI

KapTHHE MHPA;
c(OPMHPOBAHHOCTH 0a30BBIX MPEJI-
CTaBJICHUN O 3aKOHOMEPHOW CBSI3U
1 TI03HABAEMOCTH SIBJICHUH MPUPOJBI,
0 pOJHM JKClepuMeHTa B (U3HKE,
0 CHCTEeMO00pa3yoIel pou HU3NKU
B Pa3BUTHU E€CTECTBEHHBIX HAYK, TEX-
HUKH M TEXHOJIOTHH, 00 DBOJIIOIMH
(hu3MUECKUX 3HAaHUH U UX POJIHU B IIe-
JIOCTHOW €CTECTBEHHOHAYYHOH KapTu-
HE MHUpA, O BKJIAJE POCCHHUCKUX M 3a-

0 3aKOHOMEPHOM CBSI3H U TO3HA-
BAEMOCTH SIBJIICHUH IPHPOJBI, 00
00BEKTHBHOCTH HAy4YHOTO 3Ha-
HUS, O CUCTEMOOOpa3yoLIel po-
11 QUBHKH TS PA3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHHUKH
1 TEXHOJIOTHi{; HAy4YHOTO MHPO-
BO33pEHMs KaKk pesysibTara U3y-
YEeHHSI OCHOB CTPOCHUS MaTepUU
n (yHIAMCHTAIBHBIX 3aKOHOB
husuku

(bu3MYecKuX SIBICHHMIT: yMEeHHE
caMOCTOSITENbHO COOMPATh
OKCIIEPHMEHTAIBHYIO YCTaHOBKY H3
itanHOrO Habopa 00OpYZOBaHUS IO
MHCTPYKLHH, ONMHCHIBATH XOJ OIBITA H
3amiCchIBaTh €ro pe3yibTaThl, (op-
MyJIMPOBATH BBIBOJIB;

[IPOBE/ICHUE NPSMBIX U KOCBEHHBIX M3-
MEpeHHI (PU3MYECKHX BEIMYMH: yMe-
HIUC IUTAaHUPOBAaTh HM3MEPEHHsS, CaMo-
CTOsITENIbHO ~ cOOMparh  AKCIepUMEH-

[TaJIbHYIO0 YCTAQHOBKY II0 HHCTPYKIHH,

Kon IIpoBepsieMble TPeGOBaHUS K Npe/- Merta- O0001EHHBIE POPMYITHPOBKH
npose- METHBIM pe3yJibTaTam 0a30B0ro npezn- TpeOoBaHMii K NPeIMeTHbIM
PsieMOro | YpOBHsI OCBOEHHSI OCHOBHOM MeTHbIH pesyiabTatam u3 ®I'OC 2010 r.
Tpedo- o0pa3oBaTeJbHON NPOrpaMMbl pe3yb-
BaHHS OCHOBHOT'0 00111ero 00pa3oBaHMsi TaT
Ha ocHoBe DPI'OC 2021 r.
PYOEKHBIX y4EHBIX-(DU3UKOB B pa3BH-
THE HayKH, OOBSCHEHHE IIPOLIECCOB
OKPY’KaIOIIETO MHpa, Pa3BUTUE TeX-
HHUKHU U TEXHOJOTHI
2 Buanus o Bumax marepun (Bemectso u [MIT1.1.1; DopMUpOBaHIE MepBOHAYAITb-
moye), O IBWKEHMH Kak crocobe cy-|1.2.3— HBIX TIpeJCTAaBICHUA o0 (usn-
lecTBOBaHUs Marepu, 00 aromuo- |1.2.5 YECKOW CYIIHOCTH SBJICHUW NpH-
MOJIGKYJISIDHOH TEOpHH CTPOEHHs Be- ponbl (MEXaHMYECKUX, TEIUIOBBIX,
mectBa, 0 (H3UUECKOH CYIIHOCTU SB- JNIEKTPOMArHUTHBIX M KBAaHTO-
lleHuit npHponsl (MEXaHHYECKHX, TeIl- BBIX), BUIaX MaTepHU (BEIECTBO U
UIOBBIX, 3JEKTPOMArHUTHBIX M KBaH- none), IBWKEHHU KakK crocobe
[TOBBIX); CYIECTBOBAHUS MaTEpPHU; yCBOE-
YMEHHE pa3jinyaTh SBJIEHHS IO OIHM- HHE OCHOBHBIX HJEH MeXaHMKH,
CAaHHIO MX XapaKTepHBIX CBOHCTB U Ha ATOMHO-MOJIEKYJIIPHOTO yYEHHS O
OCHOBE  OIIBITOB,  JIEMOHCTPUPYFOIIUX CTPOSHHHU BEILECTBA, 3JIEMEH- TOB
ImaHHOE (pU3HYECKOE SBICHHE; JNIEKTPOANHAMUKH H KBAaHTO- BOU
YMEHHE  pacllo3HaBaThb  NPOsIBIECHHE busuky; OBIIaJICHUE TIOHS-
M3yYeHHBIX (DU3MUYECKHX SBICHUH B TUHHBIM aNmapaToM U CHUMBOJH-
OKpYy’KaloIleM  MHpe, BBIIEIAS  HX YECKHM SI3BIKOM (PU3UKH
CylecTBEHHbIE CBOHCTBA/IPH3HAKH
Biagenue ocHoBaMu moHATHHHOro am- |[MIT1.1
mapata W CHMBOJMYECKOTO  sI3BIKA
bu3kM M HCHONB30BaHME HX UL
[perreHnst y4eOHbIX 3a/1ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tell,
bu3nueckue sBIEHMS M IIpoLec- CEHI,
MCTIONB3YS (byHIaMeHTaIbHBIC u
OMIMPUYECKUE 3aKOHBI
4 'YMeHHe ONMChIBaTh U3YUCHHBIE CBO- MII 1.1.3
cTBa Tl U (HU3UUCCKUE SIBICHUS, UC-
moJIb3yst (hpU3MYECKUE BEIMYHHbI
BnajneHue OCHOBaMH METO/IOB Hay4- MII1.2; IIpuoOperenne ompiTa MpUMEHE-
HOTO MO3HAHMA ¢ yuéToM cobmoenus  |3.2.1; HHS Hay4dHBIX METOJOB IIO3Ha-
mpaBui Oe3o0macHoro Tpyaa: Hadmoaenue |3.2.2 HUs, HaOmoxeHus (U3MYECKUX

SBJICHUI, HPOBEJEHMS OIBITOB,
MPOCTHIX 9KCIEPHMEHTATBHBIX
HCCIIEIOBAHMH, MPSAMBIX M KOC-
BEHHBIX HM3MEPEHHH C HCHONb30-
BaHMEM aHAJOrOBBIX M IHUdpo-
BBIX M3MEPMTENIBHBIX HPHOOPOB;
MOHNMaHHE HEW30EKHOCTH  TIO-
IPEITHOCTEH JIF0OBIX H3MEPEHHMIT
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Kon TIpoBepsieMble TPeGOBaHUS K Npe/- Merta- O0001EHHBIE POPMYITMPOBKH
TpoBe- METHBIM pe3yJbTaTaM 6a30BOro npef- TpeGoBaHMii K MpeIMeTHBIM
psiemoro YPOBHS1 0CBO€HHSI OCHOBHOI{ METHBII pe3yastatam u3 ®I'OC 2010 r.
Tpedo- 00pa3oBaTe/IbHON MPOrpaMMbl pe3yib-
BaHUsA OCHOBHOT0 0011[er0 00pa30BaHuUs TaT
Ha ocHoBe PI'OC 2021 r.
BBIYUCIIITD 3HAYCHUE BE/INYHHBI
Y QHAJIM3UPOBATh IIOJyYCHHBIE pe-
3yJBTAThI C YYETOM 3aJaHHO MOTperl-
HOCTH Pe3yJIbTaTOB H3MEPEHHIT;
HPOBEICHHUE HECTIOXKHBIX SKCIIEPHMEH-
TaJIBHBIX HCCIECIOBAaHMIT; CaMOCTOs-
TEJIBHO COOMpPAaTh IKCIEPHUMEHTANIb-
HyI0O YCTaHOBKY U IIPOBOJHUTH HC-
CIIEZIOBAHHUE O MHCTPYKIMH, Tpel-
CTaBIISITh IIOJNYYCHHBIC 3aBUCHMOCTH
(U3MYECKUX BEIMYMH B BUE TAOIHI] 1
rpaKoB, YUHTHIBATh IIOTPEIIHOC- TH,
JIeJIaTh BBIBOABI II0 Pe3yJIbTaTaM
HCCIIeI0BAHNUS
6 Ilonumanue  xapakrepubix  cBoiicts | MII 1.1.1; | dopmupoBanue MepBOHAYATb-
¢mnueckux Mogneneil (MarepuanbHas 2.1 HBIX TIpe/ACTaBIeHHI o Qusmuec-
TOYKa, aOCOMIOTHO TBEPHOE TENIO, MO- KOM CYyLIHOCTH SBJIEHMH IpUpO-
JENM  CTPOCHMSI Ta30B, JKUIKOCTEH M bl (MEXaHHYECKHX, TEIUIOBBIX,
TBEPIBIX TeN, IUIAHETapHas MOJeNb 9JIEKTPOMAarHUTHBIX W KBAaHTO-
aTOMa, HYKJIOHHAas MOJEIb aTOMHOTO BBIX), BUAAX MaTepPHH (BEILECTBO
SOpa) U yMEHHE NPUMEHATh UX IS moyie), MABWDKCHHH Kak crocobe
00BsICHEHHsT (PU3HYECKUX NPOIIECCOB CYILIECTBOBaHHSI MaTepHHU; yCBOE-
7 VMmenne oObsCHSTH ¢usnueckue mpo- | MII 1.1.4; | HUE OCHOBHBIX HIEH MEXaHHKH,
LIECChl M CBOWMCTBA TeJl, B TOM YHCIE U 1.1.5; aTOMHO-MOJIEKYJIIPHOTO yYEHHUS O
B KOHTEKCTC CHUTyalluil MpaKTHUKO- 2.1.1 CTPOEHUU BEIIECTBA, JJIEMEH- TOB
OPHEHTHPOBAaHHOTO XapakTepa, B YacT- 9JIEKTPOAMHAMUKHM M KBAaHTO- BOM
HOCTH, BBIBIATH NPHYUHHO-CIIEICT- ¢bu3mky; OBIIajIeHUE OHSI-
BCHHBIE CBSI3H M CTPOUTH OOBSCHCHUE C TUHHBIM aNmnapaToM M CHUMBOJU-
Ormopoil Ha  M3y4EHHbIE  CBOICTBa YECKHM S3BIKOM (DH3UKH
¢m3nueckux sBIeHHH, (Hu3HMUeckue
3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH
8 YMmenue pemath pacuétHpie 3agaun (Ha | MIT 1.1.6

0aze 2-3 ypaBHEHHMH), HCHOJNB3YS
3aKOHBI M (DOPMYIBI, CBS3BIBAIOIINE
(u3ndeckie BEIMYMHBI, B YaCTHOCTH,
3aIHCHIBaTh KpaTKOE YCIIOBHE 3ajadu,
BBISBIISITh HEJOCTAIOIIME JAHHBIC, BbI-
Oupath 3aKOHBI U (OPMYJBI, HEOOXO-
TIMBbIe TSl €€ PeLCHH s, HCII0JIb30- BaTh
CIpaBOYHBIC  JAHHBIC,  HPOBOIUTH
pacuéTsl W  OLCHWBATh PEATHCTHY-
HOCTh MOJIyYCHHOTO 3HaueHHs (H3M-
YECKOH BEJIMYMHBI, yMEHHE OIpese-
JATh  PasMEpHOCTh (DH3MYECKOH Be-
JIMYUHBL, MTOTyYeHHOU NPU PEIICHUN
3a/1a9u

Kon IIpoBepsiemble TPeGOBAHUS K Npe/I- Mera- O00061EHHBIE POPMYITHPOBKH
MpoBe- MeTHBIM pe3yJIbTaTaM 6a30Boro npesn- Tpe6oOBaHMIi K NPeAMEeTHBIM
psieMoro YPOBHS1 0CBOEHHS] OCHOBHOM MeETHBII{ pesyabTatam u3 ®I'OC 2010 r.
Tpedo- o0pa3oBaTeJbHON NPOrpaMMbl pe3yib-
BaHUs OCHOBHOT'0 00111er0 00pa3oBaHust Tar
Ha ocHose ®I'OC 2021 r.
9 VYmenne xapaxrepusoBars npuHimns: | MII 1.1.3; | IToHnmanue (U3MIECKHX OCHOB U
JIEWCTBUS TEXHUYECKUX YCTPOMUCTB, B 2.1.1 MPUHLMIOB JeHCTBUSA  (PaboThI)
TOM 4YHCIe OBITOBBIX IIPUOOPOB, H MallliH U MEXaHU3MOB, CPEJCTB
MIPOMBIIIICHHBIX TEXHOJOTHYECKHX NEepPeABIDKEHUsT W CBSI3H, OBITO-
[POLIECCOB 0 HX OIMKMCAHUIO, HCIIONb- BEIX IPHOOPOB, MPOMBIIIIEHHBIX
3ysl 3HaHHUSA O CBOMCTBaxX (PU3MIECKHX TEXHOJOTHIECKUX MIPOLIECCOB,
SBJICHUA M HE0OXOIUMble (DU3HMYECKUE BIMAHMA MX Ha OKPYXKAIOILYIO
3aKOHOMEPHOCTH cpely; OCO3HAaHHE BO3MOIMKHBIX
MIPUYMH TEXHOTEHHBIX M HKOJIO-
THYECKUX KatacTpod
10 Ymenue wucnonszoBath 3HaHus o ¢u- | MII 1.1.4; | OcozHaHre HEOOXOUMOCTH MPH-

3MYECKUX SIBJICHUSIX B IOBCCIHEBHOMN
JKM3HM Uil obecniedeHus Oesomac-
HOCTH IIpU OOpalICeHUH C OBITOBBIMHU
mpubopaMHd M TEXHUYECKUMH YCTPOU-
CTBaMH, COXPAaHEHHUS 3JI0POBbSI M CO-
OMIOACHHST  HOPM  DKOJOTHYECKOTO
MOBEACHUS B OKpYyXKawlIed Cpexe;
MOHUMaHHE HEOOXOAUMOCTH TPUMEHe-
HUSL JOCTIDKCHHI (U3UKH U TEXHO-
JOTHH I PALMOHAIBEHOTO HPHPOJIO-
MOJTB30BAHHS

1.1.5;
3.1.1

MEHEHWS JTOCTIKCHUH (H3HUKH U
TEXHOJIOTHH ISl PallMOHAIIb-
HOTO NPHUPOJIOTIOIB30BAHUS;
OBJIaJICHHE OCHOBaMHU Oe3omac-
HOTO UCIIOJIb30BAHUS €CTECTBECH-
HBIX U HCKYCCTBEHHBIX 3JIEKTpPU-
YECKUX M MAarHUTHBIX TOJIEH,
3JIEKTPOMAarHUTHBIX U 3BYKOBBIX
BOJTH, €CTECTBEHHBIX M HCKYCCT-
BEHHBIX HOHU3UPYIOLINX H3ITyde-
HUI BO N30€XKaHUE UX BPEITHOTO
BO3JICHCTBUSL Ha OKPYIKAIOIIYIO
Cpeily U OpraHU3M 4ellOBEKa;
pa3BUTHE YMEHUsI IUIAaHUPOBATH B
TMOBCETHEBHOM JKU3HU CBOU
NEUCTBUS C TPUMEHEHHEM IO-
JIy4EHHbIX 3HaHUH 3aKOHOB Me-
XaHUKH, YJICKTPOTUHAMHKH, TEP-
MOJIMHAMHUKH U TEIUJIOBBIX SIBJIE-
HUI B LENsX COEpeKeHus 3710-
POBBSI;

(hopMHUpOBaHHE TPEJCTABICHUN O
HepalroHaTbHOM HCTIONb30Ba-
HUM  TIPUPOJHBIX  PECYpPCOB H
SHEPrUM, 3arpsA3HEHUM OKpYKa-
FOLIEH Cpe/ibl KaK CIICACTBHS He-
COBEpLICHCTBA MAlIMH M Me-
XaHU3MOB

© 2025 denepanbHas cirysx0a 1o Haa30py B chepe 00pa3oBaHMs U HAYKH

© 2025 denepanbHas cirysx0a 1o Haa30py B cepe 00pa3oBaHMs H HAYKH
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Kon IIpoBepsieMble TPeGOBAHUSA K Npe/- Merta- O00061EéHHBIE GPOPMYIHPOBKH
npoBe- METHBIM pe3yJbTaTaM 6a30BOro npes- TpeGOBaHMIi K MpeIMETHBIM
psieMOro | ypoBHSl OCBOCHHS OCHOBHOM METHBII{ pesyabTaram u3 ®I'OC 2010 r.
Tpedo- 00pa3oBaTe/IbHON MPOrpaMMbl pe3yib-
BaHUsA OCHOBHOT0 001110 00pa30BaHust TaT

Ha ocose ®I'OC 2021 r.

11 Omeir  momcka,  mpeoOpaszoBanus u [MIT 1.3.1— |-
npeacraBienus  uHpopmaumu  dusu- (1.3.5

YECKOTO COJACP)KaHUsI C HCIONB30BAHH-
eM  HMH()OPMaLMOHHO-KOMMYHHKATHB-
HBIX TEXHOJIOTHIA;

YMEHHE  OLIEHMBaTh  JIOCTOBEPHOCTh
MOJTy4YeHHOH HH(pOpPMAlMKM Ha OCHOBE
MMEIOIINXCSl 3HAaHUM M JIOTIOJHUTENb-
HBIX MCTOYHHUKOB;

YMEHHE HCIOJIb30BaTh MPU BBIOJIHE-
HUM Y4eOHBIX 3aJaHUil Hay4YHO-TIO-
MyJISIPHYI0  JIUTEpaTypy (PU3HUECKOro
COZIEP)KaHUs, CIIPABOYHBIC MAaTEpHAIbI,
pecypcesl cetu HTEpHET;

BiaJieHue 0a30BbIMU HABBIKAMM IIpe-
oOpa3oBaHusl MHGOPMAIUH H3 OXHOH
3HAKOBOW CHCTEMBI B JIPYTylO; YMEHHUE
€03[aBaTh COOCTBEHHBIC MHCHMEHHBIC 1
YCTHbIE COOOIIEHUS] Ha OCHOBE
nHpOPMALMM M3 HECKOJBKUX HCTOY-
HHUKOB
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Paznen 2. HepequL 3JIEMEHTOB COA€CpPKaHUs, IPOBEPACMbIX HA OCHOBHOM

rocyaapcreenHom sk3amene no ®PNU3UKE

B rtabmuue 2.1 mnpuBen€H COCTaBIECHHBIM Ha OCHOBE (enepaabHON
00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOrO 00miero ooOpa3oBaHuss 1o (usnke
HepeveHb MPOBEPSAEMBIX SIEMEHTOB COIEPIKAHMUSL.

Tabnuya 2.1
Kon IIpoBepsieMblii 371eMEHT coJepKaHUSA B nporpam- | Haanvue 1aHHOrO
Me KaKoro 3JIEMEHTA cojep-
KJjacea JKaHHUS B KOAM-
H3y4daeTcst ¢ukarope OI'D
NPONLLIbIX JIeT
1 | MEXAHUYECKHUE SIBJIEHUSI
1.1 | Mexanuueckoe JBUKeHUE. MaTepualibHas TOUKa. 7,9 +
Cucrema 0Tcuéra. OTHOCHTEIBHOCTD ABIKCHHS
1.2 | PaBHOMEpHOE ¥  HEPAaBHOMEPHOE  JBWKCHHE. 7,9 +
Cpenusist  ckopoctb. PopMmyna mIs BBIYHCICHUS
cpeHel CKOPOCTH:
&S
t
1.3 | PaBHOMepHOEe NpsMONMHEHHOE [BIDKEHHE. 3a- 7,9 +
BHCHUMOCTb KOOPAMHATHI Tella OT BPEMEHHU B CIIy-
Yae PaBHOMEPHOIO INPSIMOIMHEHHOIO IBMIKCHHMS:
x(f) ® xq &)t .
I'paduky 3aBHCEMOCTH OT BPEMEHH JUISl IPOEK- LUK
CKOPOCTH,  NPOSKUMHM  HepeMelleHHs,  MyTH,
KOOPJIHMHATHl HPH PABHOMEPHOM MPSIMOIHHEHHOM
JIBHKCHHUH
1.4 | 3aBHCHMOCTH KOOpAMHATHI Tella OT BPEMEHH B 9 +

cllyyae  PaBHOYCKOPEHHOT'O
JIBIDKCHHSL:

MPSIMOJIMHEHHOTO

tZ
x(t) L Xo. @Oxlt ay 2
(I’OpMyHI)I JUIST IPOCKIUU NIEPEMEIIIEHUS, TPOCKITUN
CKOPOCTH M NpPOEKUHMH  YCKOPEHHS  MpHU
PaBHOYCKOPEHHOM HpﬂMOHI/IHeﬁHOM JABHKCHHUH
t2
Sx(t) L4 @Ox =1 ax_; >

@x(t) .@Ox- ay _t’
a,(t) @ const,
T8 *e®2s
X X

2x Ix
I'padukyt 3aBUCUMOCTH OT BPEMEHHU JIIS IPOCK- LUK
YCKOpEHus, NPOEKINU CKOpOCTH, TIPpOCKIUN

IepeMEIIeHNs], KOOPAMHATHl IIPH PaBHOYCKOPEH-
HOM INIPSIMOJIMHEHHOM JBHXKEHUU
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Kon

IIpoBepsieMblii 31eMeHT coflepKaAHUS

B nporpam-
Me KaKoro
KJIacca
u3y4aercs

Hanuune nanHoro
3JIeMeHTa coep-
JKAHUS B KOIH-
¢ukarope OI'D
NMPOLLIBIX JIeT

Kon

HponepﬂeMmifl JJIEMEHT COACpPKaHUA

B nporpam-
Me KaKoro
KJacca
usyqaercst

Hanuumne nanHoro
JJIeMeHTa cojiep-
JKAHUSI B KOJIM-
¢ukarope OI'D
NMPOULITBIX JIeT

CpobojHoe mnaznenue. PopMyiisl, ONMCHIBAIOLINE
cBOOOHOE TaJeHHE Tejda IO BEPTHKAIH (JBU-
JKEHHE Tella BHHM3 WIM BBEPX OTHOCHTENBHO IIO-
BepxHOocTH 3emin). ['paduku 3aBUCUMOCTH OT
BPEeMEHU IS IPOCKIMU YCKOPEHUs], MPOSKIIHI
CKOPOCTH M KOOPJHWHATHI NP CBOOOJHOM IIa-
JICHHH TeJa 110 BEPTHKAIN

9

+

CKOpOCTb PAaBHOMEPHOTO IBIDKCHHS Tela II0
okpykHOCTU. HampaBienue ckopocTu.

dopMyna A BEMUCIEHHS CKOPOCTH Yepe3 pa-
JIYC OKPY>KHOCTH H TIePHO]] 00OpaleHus:

& o 2R,
T

LenrpoctpemurensHoe  yckopeHue. Hampasienue
LEHTPOCTPEMHTEIILHOrO yckopenus. dopmyna st
BBIYHCIIEHHS yCKOPEHHUSL:

&’
ay FR
@opmyia, CBs3bIBAIOIAs I[EPHOJ H YacTOTy
obOparteHus:

Q-
T

1.14

BcemupHoe TAroreHme. 3aKOH BCEMHPHOTO TATO-
TEHUSL:

FeG=1
R2

=my,

Cuna TspKkecTH. YCKOpEHHE CBOOOIHOTO MajeHUs.
@DopMyna JUis BEIYMCIEHHS CHIIbI TSKECTH BONH3H
TIOBEPXHOCTH 3eMIIN:

F ® mg.

JBmxenne muaner Bokpyr Comnua. IlepBas koc-
MHYEcKast CKOpocThb. HeBecoMoCTh 1 neperpysku

9

+

1.15

Wmmynee Tena — BeKkTOpHas (u3MdecKas Bed-
Uy HHA. 3¢

p e

HiMmynec cuCTEMBI Tell.

H3menenne umiyibca. VIMITynec criibt

1.16

3aKOH COXpaHEHMs UMITyJbca ISl 3aMKHYTON
C 3¢ HICTEM 3¢ BI TEIT: 3¢

p ® m &y myE)p @ const.

PeakTuBHOC JBHXCHHEC

1.7

Macca. I[InotHocTs BemectBa. Popmyna aj1st BbI-
YHCIICHHS IUIOTHOCTH:

X o
Y

1.17

Mexanuueckas pabora. dopMmyna Ui BBIYHC-
JIeHHs pabOTHI CUIIBL:

A ® Fscoswv .
Mexanuyeckas MOITHOCTD:

Ned
‘

7,9

1.8

Cuna — BekTopHas (u3ndeckas Beanuuna. Cio-
JKEHUE CHIT

7,9

1.9

Senenune nnepuuu. [lepsorit 3akon HeroToHa

7,9

1.10

B 3 TOPOH % 3aK0H HEIOTOHA:
o m ™=
a
CoHanpaBJIeHHOCTh BEKTOpa YCKOPCHUS Tena

¥ BEKTOpPa CUJIbI, IEHCTBYIOIIEH Ha TEJI0

B X 3aUMOJIeN 3 CTBHE TeIL. TpeTnii 3akoH HproTOHa:
FZL‘:,I g Flt:‘z

1.18

KuneTnueckas 1 NoTeHIMAIbHAsA SHEPTHUSL.
Qopmyna Ul BBIYMCIEHHMS — KMHETHYECKOH
SHEPIUH:

m
EkQ o

Teopema 0 KHHETHYECKOH IHEPIUU.
dopmya Juis BBIYUCICHHS TOTEHIIMAIBHON 3HEp-
TUH Tella, MOAHATOrO Haa 3eMIIEi:

E, ® mgh

7,9

1.12

Tpe}me IOKOsT U TPEHUE CKOJbKCHUS. <I)0pMyJ1a
JUIA BBIYMCIICHUA MOAYJSL CHJIBI TPECHHUS CKOJIb-
JKCHUA:

Fp®i=N

7,9

1.13

Jedopmanus tena. Ynpyrue u Heynpyrue nedop-
ManuH. 3aKoH ynpyroit nepopmarmu (3akoH I'yka):

F e k=g

7,9

1.19

MexaHuyecKasi SHEPTrHs:

EeE E p-

3aKOH  COXpaHEHHMs  MEXaHWYECKOHl  DHEeprum.
®dopmyna Ui 3aKOHA COXPAHEHUS] MEXaHHUUYECKOM
SHEPrHU B OTCYTCTBHE CHJI TPEHUSL:

E = const.

[peBpaiieHne MeXaHUYECKON SHEPrUU TPH HAIU-
YHH CHJIBI TPEHHS

7,9
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Kon

IIpoBepsieMblii 1eMeHT cOJleP:KAHUSA

B nporpam-
Me KaKoro
KJIacca
u3y4aercs

Hanuune nanHoro
3JIeMeHTa coep-
JKAHUS B KOIH-
¢ukarope OI'D
NMPOLLIBIX JIeT

1.20

IIpocTbie MexaHN3MBbI. «30JI0TOE NIPABUIIO» MEXa-
HUKH.
Ppruar. MOMEHT CHUITBI:

M e Fl.

YcnoBue paBHOBECHS pblyara:
M M,..e®0.

TToaBMKHBIN M HEMOABHMKHBINA OJIOKH.
KITJ] npocThIX MeXaHU3MOB, 3 @

TI0J1e3HAs

A

3aTpayeHHas

7,9

+

JlaBiieHue TBEPAOro Tena.
®dopMyia I BEIYUCICHUS J1aBJICHUS TBEPIOTO
Tena:
pe E.

S
JlaBnenue ra3a. ATMocepHoe TaBleHue.
I'mapocrarnueckoe qaBaeHUE BHYTPH KHIKOCTH.
dopMmyna 11 BBIYUCIECHUS JABICHUS BHYTPH
SKUJIKOCTH:

P @ Xgh Pary

1.22

3akon [lackans. ['mapaBnuueckuii npecc

1.23

3akon Apxumena. Popmyna Uil onpeeneHus
BBITAJIKUBAIOIIEH CHIIBI, JeicTByromedl Ha Teo,
TOTPYXEHHOE B XKHUJKOCTh WX a3

Fapx. @ XgV-

VYcnosue mnaBanust Tena. IlnaBanne cynoB m BO3-
JlyXOITaBaHHE

1.24

Mexanuueckue Koae6anus. AMIUIUTYA, TIEPUOI U
4acTOTa KOJICOAHHIA.
DopMmyita, CBA3BIBAIOIIAS YACTOTY H IIEPHOJT KOJIe-

Oanuii: v @ 1

Marematnueckuil 1 NpyXUHHBINH MasTHUKH. [Ipe-
BpaIllCHHEe SHEPTHU TNPH KOJICOATEIBHOM JBH-
JKEHUU

1.26

3atyxatoue kojaedanus. BeIHyKAeHHbIE KoneOa-
Hust. Pezonanc

1.27

Mexanuueckue BONHBL. IIpomosbHBIE U TONEped-
Hble BOJNHBL JIIMHA BOJNHBI U CKOPOCTH PAcIpOCT-
paHEeHHUs BOJIHBIL:

+e&=T

Kon IIpoBepsieMblii 1eMeHT coflepKaAHUS B nporpam- | Haauuue nannoro
Me KaKoro 3JIeMEHTa cojiep-
KJjIacea JKaHUS B KOIAM-
H3y4yaeTcs ¢ukarope OI'D
NPOULIBIX JIeT
1.29 | paxmuyeckue pabomui 7,9 B koxudukarope
Usmepenue — cpedHeil  IUIOTHOCTM  BEIIECTBA; OI'D npouubix et
apXUMeJIOBOH CHIIBL; 5KECTKOCTH MPY KUHBI; K02 (- HpaKTHIECKHE
(uLmeHTa TPEHUsSI CKOJIBXKEHHs; pabOThl CHIIBI paborsi
TPeHUsI, CHIIBl yIPYTOCTH; CPEIHEH CKOPOCTH HE BELICIIIIHCE
JIBIDKCHUSL OpycKa MO HAKJIOHHOH IIOCKOCTH; B OTACIBHYIO
. TO3UIHIO, HO UX
ycKopeHHs OpycKa IIpHU ABIDKCHHH 110 HAKIIOHHOI IpoBexEEHe
IUIOCKOCTH; YaCTOTHI ¥ IIEPHO/a KoneOaHuii MaTe- NpeTyCMATPHBATOCH
MAaTHYECKOT0 MasgTHUKA; YaCTOTHI U MIEPHOJA KO- 06pasoBaTebHbIMI
neGaHuit MPYKUHHOTO MasTHHKA; MOMEHTA CUJIB, IIporpaMMaMi
JIEUCTBYIOLIETO Ha pbIYar; paboThl CUIIBI yIIPYTo- 1 IIPOBEPSIIOCH
CTHU IIPH HOXBEME IPy3a C HOMOIIBIO HEMOABIIK- sapanmsivu KM
HOro 6J10Ka; paGoOThl CHJIBI YIPYTOCTH MpU ors
MOABEME Ipy3a ¢ MOMOIIBIO MOABIKHOTO OJI0Ka.
HccnenoBanue 3aBUCHMOCTH apXUMEI0BOM CHIIBI OT
00bEMa OTPYKEHHON YaCTH TeNa U OT IUIOT- HOCTH
JKUJIKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIO- IIeH
CHJIBI OT MAcCCBHI Tella; CUJIBI TPEHHS CKOJIb- XKEHUSI
OT CHJIBI HOPMAJIBHOTO JaBJICHUS U OT poza
MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HHKAIOLIEH B
NPY’KUHE, OT CTENICHH Ae(OPMaLUH IIPYKHUHEL;
yYCKOpeHHs1 OpycKka OT yIjla HakjoOHA HalpaB-
JSTIOIIEH; mepruoza (JacToTsl) KoseOaHWH HUTS-
HOTr'0 MasiTHHKA OT JUIMHBI HUTH; IIEpHOAa Koeba-
HHUI TPYXHHHOTO MasTHHKa OT MAacchl Ipys3a
1 KECTKOCTU MPYKUHBI; UCCIIEIOBAHHE HE3aBUCH-
MOCTH TIepHoJa KOoJeOaHH HUTSIHOTO MasTHUKA OT
Macchl rpysa.
ITpoBepka ycaoBus paBHOBECHS pbldara
1.30 | Qusuueckue senenusi 6 npupode: NPUMEPHI JBH- 7,9 B xoan¢ukarope

JKEHHUSI C Pa3IMYHBIMM CKOPOCTSIMU B 5KMBOU M He-
JKHBOH IIPUPOJIE, ACHCTBUE CHIIBI TPEHHS B IIPUPO- 1€
U TEXHUKE, NPUIMBBI U OTJIUBBI, JBHKEHHUE IUIAHET
ConHEYHOH CHCTEMBI, pEaKTUBHOE MABIDKC- HUE
KMBBIX OpPraHM3MOB, pblYalru B TeJlE YEJOBe- Ka,
BIUSIHHE aTMOC(EpHOro JaBICHHS Ha IKHUBOH
OpraHu3M, IUIABaHUE DPHIO, BOCHPHSATHE 3BYKOB
JKMBOTHBIMH, 3€MJIETpSICEHHE, CeHCMHUYECKHe BOJI-
HBI, ITyHAMH, X0

OI'D mponuibIx Jer
(u3nyecKue SBICHHS
B IIpUpPOZE
1 TEXHUYCCKHE
ycTpoiicTBa
HE BBIICIISIIHCD
B OT/IC/IBHYIO
TMO3UIIHIO,

HO NPHCYTCTBOBAIIH

1.28

3Byk. I'poMKoCTh U BbICOTa 3ByKa. OTpaskeHHe
3BYKOBOM BOJIHBI Ha IpaHuIe AByX cpel. MHdpa-
3BYK U yJbTPa3ByK
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Kon

IIpoBepsieMblii /1eMeHT CO/eP:KAHUS

B nporpam-
Me KaKoro
KJIacca
u3y4aercs

Hanuune nanHoro
3JIeMeHTa coep-
JKAHUS B KOIH-
¢ukarope OI'D
NMPOLLIBIX JIeT
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Texnuueckue ycmpoticmea: CIUJIOMETP, NaTYUKU
TIOJIOXKEHHS], PACCTOSHHS H YCKOPEHUs, JUHAMO-
METp, MOJIIUIHUKH, PAKEThI, PbIUar, MOJABMKHBIA 1
HEMOJBIDKHBIA ~ OJIOKH, HAKJIOHHAs IUIOCKOCTb,
IPOCTBIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS CO-
CyJbl, yCTPOHCTBO BOJONPOBO/A, TUAPABINYEC- KU
mpecc,  MaHoMeTp,  Oapomerp,  BBICOTOMEp,
MOPILIHEBOW HAcCOC, apeoMeTp, HXOJIOT, UCHOJIb-
30BaHHE YIBTPa3ByKa B OBITY U TEXHUKE

7,9

B 00pa30BaTeNbHON
HpOrpamMmme Uin
y4eOHHKax

TEIVIOBBIE SIBJIEHUSI

2.1

OCHOBHBIE TIOJI0XKEHHSI MOJICKYJIIPHO-KUHETHYEC-
KOW TeopuM CTpOeHus BeuiecTBa. Mojenu TBEp-
JIOT0, JKHJIKOI'O M Ta3000pa3HOro COCTOSHMH Be-
mectBa. Kpucraminyeckue u amopdHsie Tena

7,8

22

JlBmkenne dacTHl BemecTBa. CBS3b CKOPOCTH
JIBMDKEHUS 4acTHUI] ¢ Temriepatypoil. bpoyHoBckoe
JBIKeHUe, Tuhysus

7,8

2.3

CmauvBaHue U KalTWJUUIAPHBIC SIBJICHUS

2.4

TemnoBoe pacoIupeHUE U CKATUEC

2.5

TemnoBoe PpaBHOBECHUE

2.6

BayTpennss oHeprus. PabGora u Temmonepenaua
KaK CIIocoObI I3MEHEHHsI BHYTPCHHEH SHEPruu

[e=ll Re el Reoe) Roel

2.7

BI/IZ[LI TeIUIonepeaaIu: TEIONPOBOAHOCT, KOH-
BCKI M, U3JTYUYCHUC

2.8

HarpeBanue u oxnaxnenue ten. Konuuectso te-
IUIOTHI. Y JIe/IbHAsE TeILIOEMKOCTb!
Q ®cmiy b,

29

3akoH COXpaHCHUs SQHEPIUH B TEIJIOBBIX IIPOIIEC- CaX.

VYpaBreHue TeII0BOro Ganaxca:

0,0,..00

2.10

Vcnapenne u KoHjeHcaius. VI3MeHeHue BHYT-
peHHeil 3Hepruu B TpOLECCe HCHAPCHHUS M KOH-
nexcarun. Kunenue )xuakocty. Y iebHast Tero- ta
apooOpa3oBaHus:

Le
m

2.11

Brnaxnocts Bo3ayxa

2.12

IInaBnenue u kpucramimzanus. V3meHeHue BHYT-
pEeHHEH OJHEprMM NpH IUIABIEHHH M KpHUCTal-
Ju3aluy. Y IelbHas TEIIoTa IUIaBIeHHS:

+e @

m

2.13

BHyTpeHHsIs oHeprus cropaHus TOIINBA. Y AeIb- Hast
TEMJIO0Ta CTOPaHHs TOIJIMBA!
qe

m

Kon IIpoBepsieMblii 31eMeHT coOflepKAHUS B nporpam- | Hajauuue janHoro
Me KaKoro JJ1eMeHTa cofiep-
KJjacea JKaHHS B KOAM-
H3y4aercs ¢puxarope OI'D
MPONLIBIX JIeT
2.14 | Ilpunumnsl paboTh! TerIoBbIX aBurarenci. KIT 8 -
TEIUIOBOTO JIBUTATEIIS
2.15 | Hpaxmuueckue pabomol 8 B xoxuduxarope
W3Mepenure yIenbHON TEMIOEMKOCTH —METAJLIH- OI'D npouubIx et
YECKOro LMJIMHIPA; KOJHMYECTBA TEIIOTHI, IIOJY- TpaKTUICCKUE
YEHHOTO BOJOM KOMHATHOM TeMIeparypbl (UKCH- padoTsl
POBAaHHOH MAacChl, B KOTOPYIO OINYILIEH HATPEThIH HE BLIICILIICD
LOWIMHAP,  KOJHYECTBA  TEIUIOTHI,  OTJAHHOTO nz:p:i;g?}g)}ﬁx
HArPeTEIM LWIHHAPOM IIOCHE ONYCKAHHA ero B IpoBezcHHe
BOJly KOMHATHOH TeMIIEpaTypLl; OTHOCHTEINBHOI TIpe/TyCMATPHBATIOCH
BI)KHOCTH BO3yXa; YIENbHOW TEIIOTHl IUIaB- 06pa3oBaTETBHBIMH
JICHUS JIbJA. NporpaMMamn
HccnenoBanue n3MEHEHUS TEMIIEPATyPhl BOABI IIPU U IIPOBEPSIIOCH
Pa3IMYHBIX YCIOBHUSX; SIBICHHS TEIUIOOOMEHA INpU sanannsamu KM
CMEIIMBaHUH XOJOJHON U ropsuel BOABL; Iponecca ors
HCIIApEHUS
2.16 | Qusuueckue senenus 6 npupode: TMOBEPXHOCTHOE 8 B xonndukarope
HATSDKCHUE M KalWJUIAPHBIC SIBJICHUS B MPUPOAC, OI'D npomubix et
KpHCTaIbl B mpupoje, usinydenue CounHia, 3a- (u3uecKue ABICHHS
Mep3aHue BOJIOEMOB, MOPCKHME Opu3bl; 00pazo- B IpHpoae
BaHUE POCHI, TyMaHa, HHesl, CHeTa M TCXHIMCECKUC
= ycTpoiicTBa
2.17 | Texnuueckue ycmpoicmea: KanwUISPbI, TIpHMepET 8 He BELISTIATTICE
HCHOJB30BAHUS KPUCTAIUIOB, >KHIKOCTHBI TepMO- B OTACIBHYIO
METp, JaT4dK TeMIepaTypbl, TEepMOC, CHCTeMa Ho3HIO,
OTOIUIEHHSI JIOMOB, TUTPOMETPHI, HCUXPOMETp, Ma- HO TIPHCY TCTBOBAJIH
poBasi TypOHHa, IBUTATEb BHYTPEHHETO CTO- PaHHS B 00pa3oBaTeIbHOM
Hporpamme Wik
y4eOHMKaxX
3 | QJIEKTPOMATHUTHBIE SIBJIEHUS
3.1 | DnexTpuzanys Ten. [IBa BUAA SIEKTPUYECKUX 3a- 8 +
PsLIOB
3.2 | B3aumonelictBue 3apsDKEHHBIX ~ Te.  3aKoH 8 -
Kynona
3.3 | 3akOoH COXpaHEHHs IIEKTPHUUYECKOTO 3apsaa 8 +
3.4 | Dnexkrpuyeckoe moie. Hanpspk€HHOCTD JJIEKT- 8 -
pudeckoro nosst. [IpuHIuUI cynepno3unuy d1eKT-
pHUYECKUX ToJiei (Ha KaYeCTBEHHOM YPOBHE)
3.5 | Hocurenn anekTpudeckux 3apsnos. JlelicTBue 8 +
9NIEKTPUYECKOTO TOJIS Ha JIEKTPHUYECKHE 3apsiibl.
TIpOBOTHUKY U JUDIIEKTPUKU
3.6 | IlocrostHHBINA diekTpHueckuil Tok. JleiicTBus 8 +

3.TIeKTpI/I'Ie(:K0r0 TOKa. CPUI& TOKa. HaHpﬂ)KeHI/IG.
o4

t

A

q

Ue
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Kon IIpoBepsieMblii 1eMeHT CO/IePKAHUS B nporpam- | Haauuue 1aHHOro
Me KaKoro 3J1eMeHTa cojiep-
KJ1acca JKAHMS B KO-
u3y4aercst ¢ukarope OI'D
MPOULILIX JIET
3.7 | Dnektpuueckoe CONPOTHUBIICHHE. Y nenbHoe 8 +
3JIEKTPUUYECKOE CONPOTHUBIIEHHE:
R e
S
3.8 3aK0H[§)Ma JUISl y4acTKa 3JeKTPUYECKOH 1enu: 8 +
1 @ —
IS
3.9 | IlocnenoBaTenbHOE COEIMHEHUE MPOBOAHUKOB: 8 +
I, @1,;U®U Uy R®R, R,
TTapajutesnbHOE CO€MHEHHUE TPOBOJHUKOB PaB-
HOTO CONPOTUBIICHUS:
U .U;].]_I;Roﬂf.
1 2 1 2 2
CMelaHHbIe COSMHEHHUS TPOBOHUKOB
3.10 | Pabora 1 MOIIHOCTH 9JICKTPHYECKOTO TOKA. 8 +
AeU=[= PelU™=]
3.11 | 3akon Dxoyns — Jlenna: 8 +
oel] 2Ry
3.12 | OmeiT Dpcrena. MarHuTHOE Tojie HPSIMOTO IPo- 8 +
BOJIHMKA C TOKOM. JINHUW MarHUTHOM UHIYKIMN
3.13 | MarauTHOe NOJIe TIOCTOSHHOTO MaruuTa. B3zanmo- 8 +
JISHCTBHE MOCTOSHHBIX MarHUTOB
3.14 | [JleiicTBue MAarHUTHOIO IIOJsl Ha IPOBOJIHHMK C 8 +
TOKOM
3.15 | OnbiTel @apanest. SIBneHUe 31E€KTPOMArHUTHOM 8 -
uHykuud. [pasuio Jlenna
3.16 | Ilpakmuueckue pabomoi 8 B kopudukarope

V3mepeHne OJEKTPUYECKOrO CONPOTHBIICHUS pe-
3MCTOpa; MOILIHOCTU 3JIEKTPUYECKOro TOKa; pado-
TBI YJIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HH-
KAIOIIEro B IPOBOAHUKE (PE3UCTOPHI, TAMIIOUKA), OT
HaNpsDKEHUsT Ha KOHIIaX IIPOBOJHHUKA; 3aBHCH-
MOCTH COINPOTHBJICHHS OT IJIMHBI IIPOBOJHUKA,
IUIOIAH €T0 INONEePeYHOro CEUCHHs H YAEIHHOTO
COIPOTHBIICHHSL.

IIpoBepka mpaBuiaa ISl SIEKTPHIECKOTO HAIpPS-
JKEHUS ~TPH  TOCJIEIOBATENBHOM  COCAMHCHHUHU
HPOBOJHHMKOB; IPABHJIA IS CHIIBI SJIEKTPU- YECKOTO
TOKa IIPHU MapauIeIbHOM COCAMHEHHH IPOBOAHUKOB
(pe3UCTOPBI U JTAMITOUKA)

OI'D nponuIbIx JeT
MPAKTHYECKHE
paboThI
HE BBIICISINCH
B OT/ICIIBHYIO
TO3HLIMIO, HO MX
HPOBE/ICHIE
TIpe/yCMaTPHBAJIOCh
00pa3oBaTeIbHBIMH
nporpaMMamMu
1 IIPOBEPSIIOCH
3apanusmu KUM
orn

Kon IIpoBepsieMblii 71eMeHT coflepKAHUS B nporpam- | Haauuue 1anHoro
Me KaKoro 3JIEMEHTa cojiep-
KJjacea JKaHUS B KOIAM-
H3y4aeTcsi ¢ukarope OI'9
NPOULIBIX JIeT
3.17 | @usuueckue sasnenus 6 npupoode: SIEKTPHUYECKUE 8 B koaudukarope
sBIeHHsT B arMoc(epe, SIEKTPUYECTBO SKUBBIX OI'D npombIx g€t
OpPraHu3MOB, MAarHUTHOE TMoOjJe 3emid, apeid (usiracckue sBnCHMS
MOJIFOCOB, POJb MAarHUTHOIO IOJIA JJIA JXKU3HU Ha B IIpUpOaC
3emiie, NOJISIPHOE CUSIHUE M TCXHUYICCKUC
3.18 | Texnuueckue ycmpoiicmea: SIEKTPOCKOI, amIep- 8 yerporcrsa
o HEC BBIJICIISAIINCH
METp, BOJILTMETP, PEOCTAT, CUETIHK OJeKTpHiec- B OTIEbHYIO
KOH DHEPrHH, DIEKTPOOCBETHTENbHBIC IIPUOOPEL, HOBHILHIO, HO
HarpeBaTelIbHble  3JIEKTPONpUOOpsl  (IPUMEpHI), npHCyTCTBOBAH
JJIEKTPUYECKHIE IIPETOXPAHHUTENH, HIIEKTPOMAr- HUT, B 00pa30BaTEIBHOI
JIIEKTPOABUraTeIb MOCTOSHHOTO TOKA, TeHe- PaTop TporpaMme M
TIOCTOSIHHOT'O TOKa yqeﬁ}{pn(ax
3.19 | DnexTpomarHuTHbIe BonHbL. 1llkasna anexTpomar- 9 +
HHUTHBIX BOJIH
3.20 | JIyueBas mognenb ceeta. IIpsmonuHeiiHOe pac- 9 +
IIPOCTPaHEHUE CBETa
3.21 | BakoH oTpaxeHus cBeta. [Lmockoe 3epkano 9 +
3.22 | IlpenomieHue cBeta. 3aKOH MPEIOMIICHUS CBETA 9 -
3.23 | Jlucnepcus cBeta 9 +
3.24 | Jlunza. Xox nyyeii B 1uH3e. DOKyCHOE paccTos- HUE 9 +
nuH3bL. OnTHYeCKas CUIla JIMH3BL:
D=1/F
3.25 | I'ma3 xak onruyeckas cucrema. OnTudecKue npu- 9 +
0OopbI
3.26 | Ilpaxmuueckue pabomul 9 B xoauduxatope
V3MepeHre  ONTHYECKOH  CHJIbI  COOMparomien OI'D npouusx et
IUH3BL,  (DOKYCHOTO PAcCTOSIHUS — coOmparomeit TPaKTHICCKHE
JMH3bL (10 CBOWCTBY paBEHCTBA Pa3sMEPOB IPE- paGoTst
MeTa ¥ H300pakeHHs, KOT/[a IIpeAMeT PacIIono- KeH HE BELTCILIIHCE
B JBOItHOM (hoKyce), MoKasaTensl HpeoMie- HUs B OTACIILHYIO
TIO3HIIHIO, HO UX
CTeKa. HpOBeJIeHNE
Hccnenosanue cBoHcTBAa M300paXKeHHs, MOJTyYeH- TpeIyCMATPHBATOCH
HOTO C TIOMOIIBIO COOMpAIOmIel JIMH3BI; H3MEHE- 06pa3oBaTEIbHBIMI
HUS (OKYCHOTO PaCCTOSHUS ABYX CIIOXKCHHBIX JIMH3; nporpaMMaMu
3aBHCHUMOCTH yIJa IPENIOMIICHHS CBETOBOTO Jyda 1 IPOBEPSIIOCH
OT yria HajeHHsl Ha TPaHHIE «BO3AYyX — samammsivu KM
CTEKIIO» orn
3.27 | @usuueckue senenus 6 npupooe. 3armenust ConH- 9 B koxudukarope

11a v JIyHsl, [[BETa TEJI, ONTHYCCKHE SBJICHUS B aT-
Mocepe (1BeT HeOa, pedpakuus, paxyra, MUPaK)

OI'D mpouuIbIX Jet
(uzHUecKye IBICHHS
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Kon IIpoBepsieMblii /1eMeHT CO/eP:KAHUS B nporpam- | Haauumne nannoro
Me KaKoro 3JIeMeHTa coep-
KJIacca JKaHHUS B KOIH-
u3y4aercs ¢ukarope OI'D
NPONULIBIX JIeT
3.28 | Texnuueckue ycmpoiicmea: OYKH, HNEPUCKOII, 9 B [pUpoOJIe
(hoToanmapat, ONTUYECKHE CBETOBOBL M TCXHUICCKHUC
YCTpolicTBa
HE BBIJICTIATIMCH
B OT/EIIBHYIO
TIO3HLIHIO,
HO NIPUCYTCTBOBAIH
B 00pa3oBarebHON
MporpaMMe Hiiu
yueOHHKaxX
4 | KBAHTOBBIE SIBJIEHUSI
4.1 | PagnoaktuBHOCTE. Anb(a-, 6eTa-, raMMa-u3Iryde- 9 +
Hus. Peakiyu anbda- u Gera-pacmnana
4.2 | Onbitel Pesepdopna no paccesHuio anbga-yac- 9 +
tull. [InanerapHas Mozelb aToma
4.3 | CocraB aroMHOro sipa. M3oronst 9 +
44 | Ilepuox nosypacnajga aTOMHBIX sIEP 9 -
4.5 | SAnepuble peakiuu. 3aKOHBI COXPAaHEHUS 3apsII0- 9 +
BOT'O M MaCCOBOI'0 YHCEI
4.6 | Qusuueckue seueHUs 6 nNpupode: ECTECTBEHHBIN 9 B xoaudukarope
panroakTUBHBIA (DOH, KOCMHYECKUE JIy4Hd, Pajuo- OI'S mponueix et
aKTMBHOE H3JIyY€HUE NPHUPOJIHBIX MHUHEPAJIOB, (usiaeckue ABnCHIs
JIEHCTBUE PAJMOAKTUBHBIX M3Jy4EHMH Ha opra- B IIpHpOIE
HHU3M YeJIoBeKa M TEXHUICCKIE
= CTpoiicTBa
47 | Te exnueckue ycmpoticmea: CHEKTPOCKOI, MHJM- 9 HeyB:I[})IeHﬂHHCB
BUIyaJbHBIH J03uMeTp, kamepa Buibcona, snep- B OTACIBHYIO
Hasl SHepreTuKa TIO3HLIHUIO,
HO NIPUCYTCTBOBAIH
B 00pa3oBarenbHON
MpOrpaMMe Hiiu
y4eOHHKaxX
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Paznen 3. OTpakeHue B colep:KAHNU KOHTPOJIbHBIX H3MEepPUTEIbHbIX
MAaTepHa/ioB JIMYHOCTHBIX Pe3yJbTATOB OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl 0CHOBHOI0 001ero oopazoBanus no ®U3UKE

JluuHoCTHBIE ~ pe3ynbTaThl  OCBOCHHS ~ OCHOBHOW  00pa30BaTelbHOMN
nporpamMMel oOyuatomumuca (Ha ocHoBe @I'OC 2021 r.) orpakaroT rOTOBHOCTh
00yJaloMUXCsl  PYKOBOJICTBOBATHCS ~ CHCTEMOW  MO3MTHBHBIX  IIEHHOCTHBIX
OpPHEHTAIlMH M PACIIMPEHHE OIBITa NEATEIHHOCTH Ha €€ OCHOBE M B IIpoILecce
peann3ay OCHOBHBIX HAIlPaBJICHHH BOCITUTATEIBHON NESTEIILHOCTH.

ConepkaHue W pe3yJbTaThl BbINONHEHUS 3amaHuii OI'D CcBsA3aHBI B TOM
Yyuciae C JOCTHXKCHHEM CICAYIOIIMX JIMYHOCTHBIX —PE3YJIbTATOB  OCBOCHHS
OCHOBHO# 00pa3oBaTenbHOM nporpamMbl Ha ocHoBe ®I'OC 2021 r.

B wactu @usuueckoco eocnumanus, Gopmuposanus Kynbmypvl 300P06bs
U IMOYUOHANLHO20 ONA2ONOTYUUA!

— OCO3HAaHHE IIEHHOCTH >KH3HU;

— OCO3HAaHHUE IOCJIEACTBUH M HENpUATHE BPEIHBIX NPHUBBIYEK (YHOTpeOneHus
aJIKOTOJIsI, HAPKOTHKOB, KYPEeHHs) W HMHBIX (opM Bpena s (HU3UUECKOTO
1 TIICUXHYECKOTO 370POBBS;

— coOmofieHue MpaBUiI O€30MacCHOCTH, B TOM YHCJIE HAaBBIKOB 0€30M1aCHOrO
MOBEACHUS B UHTEPHET-CPELIE;

—  CIIOCOOHOCTH aIalITUPOBATHCS K CTPECCOBBIM CUTYaIllsIM U
MEHSIIOIUMCST COLATBHBIM, HHPOPMAMOHHBIM U MIPUPOTHBIM YCIOBHUSIM, B
TOM YHCIIe OCMBICTISIS COOCTBEHHBIH OMBIT U BBRICTpaMBas JajbHEHIINe ey,

— yYMEHHE IPUHUMATH ceOs M JPYTHX, HE OCYKIas;

— yYMEHHE OCO3HaBaTh AMOIMOHAJIBHOE COCTOSHUE ce0si U JPYyrux, yMeHHe
YHpaBJIATh CO6CTBCHHI>IM OMOIIMOHAJIBHBIM COCTOSAHHUEM,

— chopMHUPOBaHHOCTh HaBBIKA pedIeKCHH, IpPU3HAHUE CBOETO IpaBa Ha
OMIMOKY ¥ TAKOT'O JKe MpaBa JPyroro 4ejioBeKa.

B wactu mpyodosozo eocnumanusi:

— UHTEpeC K IPaKTHYECKOMY H3Yy4eHHIO Npodeccuii W TpyAa pa3In4HOro
poma, B TOM 4YHCIEC Ha OCHOBE NPHMEHEHHS H3y4aeMOro INpeIMETHOrO
3HAHUS,

— OCO3HAHWE BAXKHOCTU OOYYCHHs HA MPOTSHKCHHU BCEH JKH3HU JUISl yCHECITHOM
npodeccuoHanbHON JEATEIbHOCTH U Pa3BUTHE HEOOXOOUMBIX YMEHMH AT
9TOrO;

— yBaXEHHE K TPYIYy U pe3yJibTaTaM TPYJOBOii JIESITEILHOCTH.

B wactu asxonocuueckoco socnumanus:

— OpHEHTalHs Ha MPUMEHEHHE 3HaHWHA M3 COIHAIBHBIX U €CTECTBEHHBIX HAYK
JUIS  peuleHust 3aja4 B 00NacTH OKpYy’Kalolied cpenbl, IUIAHHUPOBAaHUS
MOCTYIIKOB U OIIGHKHM HX BO3MOXKHBIX IIOCIEACTBHHA MJIs1 OKpYyXKaromen
cpens;

— TIOBBIIICHHE YPOBHS OSKOJOTMYECKOH KYJIBTYPBHI, OCO3HaHHE TIJI00ATbHOrO
XapakTepa SKOJIOTHUYECKHUX MPOOJIEM U IyTeH UX pPElICHUS;
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— aKTHBHOE HENpUsITHE JEHCTBUI, NPUHOCAIIUX BPEA OKPYXKaIOIIEH cpere;

— OCO3HaHME CBOEH POJIM KaK IPaKIAHMHA U MIOTPEOUTENS B YCIOBHUSIX
B3aMMOCBSI3H MIPUPOTHOM, TEXHOJIOTHUECKON U COMAIBHON Cpe.

B vactu npunamus yennocmu nayuHo20 nO3HAHUA:

— OpHEHTalHusl B JASSATENFHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeiCTaBIeHUH 00 OCHOBHBIX  3aKOHOMEPHOCTSX  Pa3BUTUSL
4eJI0oBeKa, IPUPOABl M OOIECTBA, B3aUMOCBA3SIX  YEJIOBEKA
C TPUPOTHOW W COLMATBHOHN Cpemoi;

— OBJIQICHUE SI3BIKOBOW W YHMTATEIBCKON KYJIBTYPOH Kak CpeICTBOM
MO3HAHUS MUPA;

— OBJIafieHHe OCHOBHBIMH HaBBIKAMHU HCCIIE0BATEIbCKON
JIeITeNbHOCTH, YCTAHOBKA HAa OCMBICIIEHHE OIbITa, HAOIIOJCHUMH,
IOCTYNKOB M CTPEMJIEHHUE COBEPLICHCTBOBATh IIyTHU JOCTHKCHUS
HHIAUBUAYAJIBHOTO U KOJIJICKTUBHOI'O 6J'IaF01'lOJ'Iy‘II/Iﬂ.
[Mpumenurenpro k¥ ®I'OC 2010 T. MOXHO TOBOPHTH O CBSI3H

3aganuii OI'D ¢ JoCTWXKeHHWeM JMYHOCTHBIX pe3yJbTaTOB OCBOEHUS
OCHOBHOH  00pa3oBaTeNbHOM  IPOrpaMMbl  OCHOBHOI'O ob1ero

o0pa3oBaHus, OTPAKAIOLINX TOTOBHOCTh M CIIOCOOHOCTH
0o0yJarlomuxcsi K CaMOpPa3BUTUIO M JIMYHOCTHOMY CaMOOTIPEeICHUIO,
c(OpPMUPOBAHHOCTH ux MOTHUBAINH K 00y4eHuto u

LIeJICHATIPABIICHHO! M03HABATENbHON AESATENbHOCTU, CUCTEMBbI 3HAYMMBIX
COLMANBHBIX W MEXJIMYHOCTHBIX OTHOLICHHWH, LIEHHOCTHO-CMBICIOBBIX
YCTAaHOBOK, OTPKAMOUIMX JMYHOCTHBIE W TpaKJaHCKHE TO3UIHMU B
JeSITENIbHOCTH, COLMAJIbHbIC KOMIIETEHIIHH, IIpaBOCO3HAHUE,
CHOCOGHOCTI) CTaBHUTh neiun u CTPOUTH JKHN3HCHHBIC IJIaHBI,
CrOCOOHOCTh K~ OCO3HAHUIO  POCCHHMCKOW  HWACHTHMYHOCTH B
MOJHMKYJIBTYPHOM COILIIYME, B TOM YHCIIE

«2) (¢dopmHpOBaHHE OTBETCTBEHHOIO OTHOIICHHS K YYEHHUIO,
TOTOBHOCTH M CIHOCOOHOCTH OOydaroIIMXCs K CaMOPa3BUTHIO U
caM0oo0Opa30BaHHI0O Ha OCHOBE MOTHBALMH K OOYYEHHIO M MO3HAHUIO,
OCO3HAaHHOMY BBIOOPY M TIOCTPOCHHIO JajibHEUINeH WHIUBHUILYaJbHOMN
TpaeKkTopuu 0o0pa3oBaHMsA Ha 0a3e OPHEHTHPOBKH B MHUpE Npodeccuil u
npodeccnoHambHBIX IIPEATIOYTEHUH, c yuéToM YCTOWYHBBIX
MO3HABATENPHBIX HMHTEPECOB, a TaKkKe Ha OCHOBE (HOPMUPOBAHHS
YB@OKUTEJIBHOTO OTHOIIGHHUS K TPYOY, Pa3BUTHS ONbITA YYacTHS B
COLMAJIBHO 3HAYNMOM TPYJE;

3) hopMupoBaHHe LENTOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BHTHUS HAayKH M OOIIECTBEHHOW MPAKTHKH,
YUUTBIBAIOIETO  COLUANIBHOE, KYyJIBTYpHOE, S3BIKOBOE, JyXOBHOE




MHOT000pa3ue COBPEMEHHOTO MHpa; <...>
8) hopMupoBaHue IIEHHOCTH 310POBOTO U Oe3omacHoro obpasa xu3Hu; <...>
9) dopmupoBanue OCHOB 9KOJIOTHUECKOM KyJIBbTYpHI,
COOTBETCTBYIOLICH COBPEMEHHOMY YPOBHIO JKOJOTMYECKOTO MBILILICHHUS,
pa3BUTHE OMNBITa OKOJIOTHYECKH OPHEHTHPOBAHHOW  pe(IeKCHBHO-
OLICHOYHOMH U MPaKTHYECKOH IEATENBHOCTH B KU3HEHHBIX CUTYALHAX).

© 2025 denepanpHas ciayx0a 1o Haa30py B cepe 00pa3oBaHMs U HAYKH
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