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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMmMa 1o ¢u3MKEe Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TOJIOKCHHM M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
yriyOJaEHHOM YPOBHE OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBbl, MPECTaBIECHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHON padoyel mporpaMmMbl BOCIUTAHUS
u KoHuenuuu npenosaBanus yueOHoro npeamMera «Dusukay.

ConepxaHnue mporpaMMmbl MO (PU3MKE HAMPaBICHO Ha YIOBIECTBOPECHHE
MOBBIIICHHBIX 3alPOCOB OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOCHUIO (DU3WYECKUX 3HaHHWM, U Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYUHOU
rPaMOTHOCTH oOydJarommxcs. B mporpamme mo (u3uke  yIUTBIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JTMYHOCTHBIM U METaNpPeAMETHBIM pe3yJibTaTaM O00yueHHUs, a TaKKe
MEXKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[Iporpamma no gu3uke ycraHaBIMBaET pacipeneieHne ydeOHoro MaTepuana
1o rojaM o0yueHus (Mo Kjaccam), MpeuiaraeT IPUMEPHYIO MOCIEeI0BATENbHOCTh
U3YUYEHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJIEpkKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXxcs.

[Iporpamma 1o ¢u3uke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOJUYECKOMN
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO Y4eOHOMY TIPEIMETY .

duznka SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYUHBIX YUEOHBIX
NpEeAMETOB, MOCKOJIbKY (U3MYECKUE 3aKOHbI J€KaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (HHU3NISCKOU
reorpaguei, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpa,
npeaocTaBisieT Haubojee sCHble O00pa3lbl MPUMEHEHHUS HAay4yHOTO MeETOja
MO3HAHUS, TO €CTh CIIOCO0A MOMyYeHUsI JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMUPOBAHUHU ECTECTBEHHO-HAYYHON TpaMOTHOCTH U
UHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha yriayOJaEHHOM YypOBHE TPENIONaraeT YBEPEHHOE
BIIJICHUE CIEeAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yOIUMHU
€CTECTBEHHOHAYYHYI0 I'PAMOTHOCTb:

HAy4YHO OOBSICHSITH SIBIICHUS;

OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;

WHTEPIIPETUPOBATh JTAHHBIE M HCIIOJIb30BaTh HAYYHBIE JOKa3aTEIbCTBA AJIS
MOJIYYEHHUSI BEIBOJOB.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenoaaBaHus ydeOHoro mnpenmera «®Duszuka» B
oOpasoBarenbHbIX opraHuzanusax Poccuiickoii  ®Deaepanuu, pearTnu3yrOIIMX



OCHOBHBIE  001Ie00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHONW pelIeHUEM
Konnerun MunucrepctBa npocseiienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K-4BH).

Henu nzydyenus Gpus3nky Ha yrayOJIEHHOM YPOBHE:

pa3BUTHE MHTEpEca M CTPEMJICHUS OOYYarOIIMXCS K HAyYHOMY H3YYCHHIO
IPUPOABI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAyYHOM METOJI€ MO3HaHUS U (HOPMHPOBAHUE
UCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpoOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3yJjbTaTa MU3yuYeHUS OCHOB
CTpOEHHUS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHHEe YMEHUN TPUMEHITh (U3NUYECKUE 3HAHUA U Hay4dHbIC
JIOKa3aTeIbCTBA I OOBSICHEHUS! OKPY>KAIOIIUX SBJICHUM;

dbopMHUpOBaHUE TPEACTABICHUA O poiM (PU3KMKU IS Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cepax  Oyayuei
npoecCHOHaNBbHON  JEeATEeIbHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
nanbHeieMy 00y4eHHUIO B 5TOM HalpaBJICHNH;

dbopMHpOBaHWE TOTOBHOCTM K JajbHEHIIEMY H3y4YeHUIO (QU3UKM Ha
yriyONEHHOM YpOBHE B pPaMKax COOTBETCTBYIOUIMX Npoduieid oOydeHus Ha
YPOBHE CpeHero ob1ero 0opa3oBaHusl.

JlocTixkeHue 3TUX Lienied mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00eCIeYMBAETCS PEIICHUEM CIIEYIONIUX 3a/1au:

npuOOpeTeHNe 3HAHUM O AUCKPETHOM CTPOCHHM BEIECTBA, MEXAaHUYECKUX,
TEIJIOBBIX, JIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOOpeTeHNEe YMEHUI aHAIU3UPOBaTh U OOBACHATH (DU3UYECKUE SBIICHUS
HA OCHOBE U3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEILICHUs PACUETHBIX U KAYECTBEHHBIX 33/1a4, TPEOYIOIUX
CO3/IaHHA U WCIOJB30BaHUs (U3MUECKUX MOJENei, BKIIOYas TBOPYECKUE U
MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4U;

pa3BUTHE HCCIIEOBATEIbCKUX YMEHMI: HAOIIONATh SIBICHUS W M3MEPATH
dbu3uYecKre BEIMYMHBI, BBIIBUTATh TUIIOTE3bI U MpeJjiaraTh dKCIepUMEHTATbHbIE
CIOCOOBI UX MPOBEPKH, TUIAHUPOBATH U MPOBOAUTH OIBITHI, SKCIEPUMEHTAIbHbBIC
UCCIIEIOBAHUSI, AHAIM3UPOBATH MOJYUEHHBIE TAHHBIC U J1€JIaTh BBIBOJbL;

OCBOCHHME MNpUEMOB paboThl ¢ uHpOpMalel (U3NUYECKOro COJep KaHMUs,
BKJIIOYasi HH(POPMALIMIO O COBPEMEHHBIX JOCTHKCHUSAX (PUBUKU, UHTEPIPETALUS U
KPUTHUYECKOE OIICHUBAaHUE WH(OPMAITUH;

3HAKOMCTBO €O chepamu MpopheCcCUHOHAIBHON NIeATeTbHOCTH, CBA3aHHBIMH C
Gu3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKEHUSX
(u3HYECKOI HayKH.



Ha wusyuenue ¢usuknm (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE OCHOBHOIO
obmero obpazoBanusi orBoauTcs 340 uvacoB: B 7 kinacce — 102 yaca (3 yaca B
Heneno), B 8 kimacce — 102 gaca (3 gaca B Heaento), B 9 kinacce — 136 gacoB (4
yaca B HEJICIIIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUHU OKPY/KAOIIEro MUpa.

dusnka — Hayka o mpupoje. SABieHuss Npupojbl (IEMEHTHI COJepKaHUs,
BKJIIOYAIOIINE MEXIpeAMETHbIE CBsA3M). Dusnueckue SBICHUS: MEXaHUYECKUE,
TEITIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBbBIE, 3ByKOBBIE.

®duznyeckue BenuYUHBL. PasmepHOCTh. EnuMHUILIBI (U3MUECKUX BETUYMH.
N3mepenne @usnueckux BeaudyuH. OTanoHbl. ®dusmueckue npudopsl. [leHa
nenenus. Ilorpemnocts n3mepenuid. [lpaBuna 6e3omacHoro Tpynaa mpu padoTe ¢
nabopaTopHbM o0OoOpyaoBaHuEeM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX €IUHUI B eauHuLbl CU.

Kak ¢usuka u japyrue eCTeCTBEHHbIE HAyKd M3y4aloT MPUPOIY.
EcTecTBeHHO-HAYUYHBIM METOJl TO3HAHUS: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBJKEHHUE THIOTE3, SKCIIEPUMEHT 110 TIPOBEPKE TMIOTE3, 0ObSICHEHUE
HaOmoaemoro seieHus. Onucanne GU3NYECKUX SBICHUHN C TTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

Mexanuueckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUSI.

dusnyeckre TpPUOOPHI U Tpolieaypa MPSAMBIX HU3MEPEHHIl aHaJIOTOBBIM U
1M (pPOBBIM PUOOPOM.

Jlabopamopnuie pabomul u onvimol.

Omnpenenenure EHbI AeNeHUs Kbl U3MEPUTEIILHOTO MPUOOpa.

N3mepenue pacCTOsIHUN.

N3mepenue monaau u oobéma. MeTo1 nmajneTku.

HN3mepenue BpeMeHu.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenne pa3MepoB MajblX Tel. MeToa psioB.

[IpoBeneHne wuccnenoBaHUs MO MNPOBEPKE THIOTE3bI: NAIBHOCTH MOJIETA
IapuKa, MmyneHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayaibHbIEe CBEI€HUS 0 CTPOEHUH BellleCTBA.

CtpoeHue BellecTBa: aTOMbl U MOJIEKYJIBI, UX pa3sMepbl U mMacchl. OTBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenne yacTtul BemlecTBa. CBSI3b CKOPOCTH JBUKEHUSI YACTHUI[ C
temrneparypoil. bpoyHoBckoe nBwkenue. Juddysus. BzaumopaeiicTBue vacTuil
BEIIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEUIECTBA: CTPOEHUE Ta30B, XXKUIAKOCTEH M TBEPIBIX
(kpucTamnmieckux) Teia. B3auMocCBsi3b MEX]y CBOWCTBAMHU BEHIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

HaOnronenue OpoyHOBCKOTO ABUKEHUS.

Ha6nronenue nuddyszuu.

HaGnronenue siBineHuil, 0ObACHIIONIMXCS MIPUTSKEHUEM HIIM OTTAJIKUBAaHUEM
YaCTULl BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

OreHka 1uaMeTpa aToMa METOJIOM PAJIOB (C UCTIOIB30BaHUEM GoTorpaduii).

OnbIThl IO HAOJIOJIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

OnpITHI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

Pa3nen 3. /IBu:keHre U B3aMMOJAEHCTBHE TeJl.

Mexannyeckoe gBuxkenue. Ilyte u nepemenienue. PaBHOMepHOE U
HepaBHOMEpHOE JBIKeHHe. CBOOOAHOE MajJeHHe KaK MpUMep HEPaBHOMEPHOTO
nBrkeHUs Tell. CkopocTh. CpeaHss CKOPOCTh NPU HEPABHOMEPHOM JIBUKEHUU.
Pacuér myTtu 1 BpeMeHN IBUKEHUS.

I'paduku 3aBUCHMMOCTEH BEJNIMYUH, ONMUCHIBAOIIMX JBHXKeHHe. OO6mue
NOHATUS 00 OTHOCHUTENBbHOCTH JABWXKeHUs. ClOoXKEeHHe CKOpOCTed i Ted,
JOBWKYLIUXCS MTapaJUIENbHO.

SBneHue uHepuMU. 3aKOH WHEpUUU. B3anmoneicTBHE Ten Kak NpUYMHA
WU3MEHEHHsI CKOPOCTH JBWKEHMS Tell. Macca Kak mepa MHEPTHOCTH Tela B
ocTynaTeiabHOM JBWXeHuU. lInotHocTh BemectBa. CBSI3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B eauHulle oObéMa BenjecTBa. (CMecM U CIUIABBI.
IloBepxHOCTHAsA U JINHEWHAS IIJIOTHOCT.

Cunta Kak xapakTepucThka B3auMozencTBus Ten. Cuiia ynpyroctd M 3aKOH
I'yka. I3mepeHune cuibl ¢ MOMOIIBK AUHAMOMETpA. SIBIIEHUE TIATOTEHHS U CHJIA
TskecTH. CHJla TSDKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. CrioxkeHune
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoi. PaBHoxeilicTByromas cui. Cuna TpeHUs.
TpeHue CKOIbXKEHHS W TPEHHUE IIOKOs, BI3KOE TpeHue. TpeHue B Ipupoae u
TEXHUKE.

Jemoncmpayuu.

Habnronenue MexaHn4ecKoro IBH>KEHHUS Tela.

W3mepenne cKkopoCTH NPAMOJIUHENHOTO JBUKECHMUS.

Halntonenue siBneHus nHepIUU.

Habnronenue n3aMeHeHus: CKOpoCTH IIPU B3aUMOJEHCTBUU TEN.

CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEN.

CroxeHue cuil, HallpaBJICHHBIX 10 OJHOW MPSAMOM.

Jlabopamopnuie pabomul u onvimol.



OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapuKa B >KUIAKOCTH,
MOJIEJIU AJIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

OmnpeneneHue cpelHeld CKOPOCTU CKOJNBXKEHHs Opycka WM IIapuKa IO
HaKJIOHHOM TTOCKOCTH.

Onpenenenre MIOTHOCTH TBEPAOIO TENA.

OnbITl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb pacTsikeHus (nedopmanun)
IPY>KUHBI OT TPUIOKEHHON CHUIIBI.

OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIbKEHUS OT
CWJIBI JABJICHUS U XapaKTepa CONPUKACAIOIINXCS TIOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

Hasnenue. Cuna gaBiaeHus. CnocoObl yMEHbLIEHUS U YBETUYECHUS JaBICHUS.
JlaBnenue rasza. 3aBUCHMOCTh JaBJICHHMsSI raza OT OObEMA W TEMIEPATYPHL.
Ilepenava naBiieHHsI TBEPABIMU TEJIAMU, XKUIAKOCTAMU M raamu. 3akoH Ilackas.
[THeBMaTHUEeCKHE MAIIUHBI.

3aBUCUMOCTh ~ JABJIICHHMSI  JKUJKOCTH  OT  [JIYOMHBI  MOTPYKEHUS.
I'mppocratnueckuit  mapagokc. CooOmaromuecss cocynsl.  ['mapaBinuyeckue
MexaHu3Mbl. Vcnosp30BaHME BBICOKMX JABJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
YCcTporCcTBO BOAOIIPOBOIA.

AtMocdepa 3emnn u armocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3AylHONW oOomouku 3emin. OmnbiT Toppuuemiu. M3mepenue atmoc@epHOTro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EpHOro AAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 M13MepeHus: arMoc(hepHOro JTaBJICHHUS.

JleficTBUE XKUAKOCTH U raza Ha Morpyk€HHOE B HUX Teno. BulTankuparonias
(apxumenoBa) cuia. 3akoH Apxumesa. Y cloBUe€ BOZBHUKHOBEHUS BHITAIKUBAIOIICH
(apxumenoBoii) cuibl, moarekanue. [lnaBanue ten. Bo3myxornaBanue.

Jemoncmpayuu.

3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATyphI.

[lepenada naBaeHus: KUIKOCTBIO U Fa30oM.

Coobmatomuecs cocy/bl.

['mppasnuueckui npecc.

[IposiBnenue necTBust aTMOChHEpPHOTO ABIICHHUS.

Cudosn.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOrPYKEHHON B KUAKOCTb
YacTHU TeJa U IUIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITANKUBAIOLIEH CUIIbI BECY BBITECHEHHOU KUKOCTH.

VYcaoBue miaBaHus TeNl: IUIABAHME WIHM MOTPYKEHUE TEJ B 3aBUCHMOCTH OT
COOTHOIIIEHMS TUIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.



HccnenoBanune 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOrPYKEHHOU B
XKUJKOCTb YaCTH TEJNA.

Onpenenenre BHITAIKMBAIONIECH CUIIbI, JEHCTBYIOIIECH HA TEJO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CUIIBL, JEUCTBYIOLIEH HA TEJIO B
XKUJIKOCTH, OT MaccChl TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKHWBAIOMIEH  CHUIIBI,
JEUCTBYIOLIEH Ha TEJIO B KUJIKOCTH, OT 00BbEMA MOTPYKEHHOW B KUAKOCTh YaCTU
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoncTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHUE
€€ TPy30IMOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. DHEPrus.

Mexanudeckas padoTta Jijisi CUJjl, HAlPaBJICHHBIX BJOJIb TUHUU TIEPEMEIICHUS.
MouiHoCTb.

[IpocThie MexaHU3MBI: pblYar, BOPOT, OJOK, TOJUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue peruara. [IpaBumno
MomeHTOB. [IpuMeHeHue mpaBuiIa paBHOBecHsl phluara K OJOKy. «30510TO€
npaBuwio» mMexanuku. KITJ] mpocteix Mexanus3moB. [IpocTeie MEXaHU3MBI B OBITY,
TEXHHKE, )KUBBIX OPraHU3Max.

Mexannueckas d3Heprus. KuHeTMueckas U TOTCHIMANbHAs DSHEPIHS.
[IpeBpaiienrie OAHOTO BHIa MEXAHUYECKOW SHEPTUU B IPYTrOid. 3aKOH COXPAaHEHUS
Y IIPEBPALEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimol.

HccnenoBanue yciioBHil paBHOBECHS pblyara.

Nsmepenne KII/] HakIOHHON ITIOCKOCTH.

N3ydenue npaBuia peiuara Jyisi HOJABUAKHOTO U HEMOJIBU)KHOTO OJIOKOB.

Onpenenenne KII/{ moaBHKHOTO U HEMOABMYKHOTO OJIOKA.

Omnpenenenre paboTbl CHIBI YIPYTOCTH MPHU MOABEME TPY30B MPHU TOMOIIH
HOJIBM>KHOTO OJI0Ka.

N3yueHne 3aKoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHM.

8 KUIACC

Pa3znea 6. Ten1ioBbIe ABJIEHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca U pa3Mmepsl aTOMOB M MOJIEKYJ. ONbIThl, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUST MOJIEKYJISIPHO-KUHETHUYECKOM TEOPHH.



Mopenu TBEPAOTO, >KHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. I'padeH — HOBBIM MaTepuan il HOBBIX
TEXHOJIOTUHA. TEeXHOJIOTMU TMOJYYEeHHS HCKYCCTBEHHBIX anMa3oB. OObsSICHEHUE
CBONCTB T'a30B, KUIAKOCTEW U TBEPABIX TEI HA OCHOBE IOJIOKEHUHW MOJIEKYJISIPHO-
KUHETHYECKOW Teopuu. II0OBEpXHOCTHOE HATSKEHUE, CMAaYMBAHUE, KAITWLIAPHbBIC
ABJIEHUA. TeIIoBOE pacUIMpEHUE U C)KAaTHE. 3aBUCMMOCTb [IaBJICHUS raza oOT
00b&Ma, TeMIiepaTyphl.

Temneparypa. CBsi3b TeMIepaTypbl CO CPEIHEH KUHETHYECKON 3Heprueit
TEIUIOBOTO JBUKEHHUS YacTHULl. TeMIepaTypHble IIKAJIBL.

Buytpenunsis  sHeprus. CnocoObl H3MEHEHUSI BHYTPEHHEH SHEpruu:
Temionepeaaya 151 COBEPILICHUE paboTHL. Buner TEIIoNnepeaaum:
TEIUIONPOBOHOCTh, KOHBEKIMA, U3IydeHUue. Buapl temnonepenaun B Ipupoae u
TexHuke. HeoOpaTuMOCTh TEIIOBBIX MPOIECCOB.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TerI0Boe paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHeHMe TEIIOBOTO OajiaHca.

[L1aBneHne U OTBEpACBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y I€JIbHAS TEIUIOTA
maBieHus. IlapooOpazoBanue n koHaeHcanus. Mcnapenue. Kunenne. Y aenpHas
TEIIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TeMIEPATypbl  KUIEHUS  OT
atMoc(epHoro napieHus. HachIlIEeHHBII W HEHACHIICHHBIM Map. BiaxxHOCTh
BO3J1yXa.

DHeprus TOIUIMBa. Y IeJibHAs TEMI0Ta CTOPaHUs.

[Mpunnuner pabotel TermoBbix aBurateneid. KIIJ[ TermmoBoro auraresns.
TerioBele OBUTATENd W 3allMTAa OKPYKAIOWIEH cpeabl. TerioBble NOTEPU B
TEIUIOCETSIX.

3aKOH COXpaHEHUS M MPEBPAIICHUS SHEPTHMH B MEXAHUYECKHX U TEIJIOBBIX
nporieccax.

Jemoncmpayuu.

HaOnronenue OpoyHOBCKOTO ABUKEHUS.

Ha6nronenue nuddyszuu.

HaGntonenue sBIeHUN TOBEPXHOCTHOTO HATSDKEHHUS, CMauyMBaHUS U
KaNWJUISIPHBIX SIBJICHUMN.

HaOnronenue TenioBoro paciuimpeHus Ted.

WN3menenue maBieHus rasa npu WU3MEHEHUH OO0BbEMA M HArpeBaHUM WIU
OXJIaXKJICHUH.

[IpaBuna u3amMepeHus TEMIEPATYPHI.

Bunae! Teronepenauu.

OxJtaxkeHue Ipu COBEPIIICHUU padOTHI.

HarpeBanue npu coBepiieHuu paO0OThl BHEIIHUMH CUJIAMHU.

CpaBHeHUE TETIOEMKOCTEN PA3TMYHBIX BEILIECTB.



HaOmronenne kumeuus.

HaGnronenue noctosiHCTBa TeMNepaTypbl IPH MJIABJICHUU.

Mojenu TeIioBBIX JBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

OnbITHI IO OOHAPYIKEHUIO IEUCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSIKEHUSI.

OnbIThI MO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIA caxapa.

N3mepenne TemmnepaTypbl NpH TOMOIIM >KUAKOCTHOTO TEPMOMETpA H
JaTYAKA TEMIIEPATYPHI.

OnbITel MO HAOMIONEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, >KUIKOCTEH H
TBEPBIX TEJI.

Omnpenenenue naBiaeHus BO3ayxa B 0ajuioHe HIIPHIIA.

HccnenoBanne 3aBHCHUMOCTH JIaBJIEHHWS BO3AyXa OT e€ro o0wbémMa u
TEMIIEPaTyphbl.

[IpoBepka runoressl JIMHEWHON 3aBUCMMOCTH JUIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHeHUs BHYTPEHHEH OJHEPrUM Tella B  pe3yJibTare
TEerIonepeaun U padoThl BHEITHUX CHJL.

WccnegoBanue siBneHUs TEIIOOOMEHAa TMpU CMEIIMBAHUM XOJOJHOM U
ropsiYeu BOJBI.

Ornpenenenre KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJON NP TEIIIOOOMEHE
C HarpeTbIM METAJUINYECKUM LUJIMHIPOM.

Ornpenenenre MOIIHOCTH TEIJIOBBIX NOTeph (3akoH HptoToHa-Puxmana).

Onpenenenue yaenbHON TENIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OrnpeneneHrne OTHOCUTEIBLHOM BIIaXKHOCTH BO3AYXa.

Onpenenenue yaenbHON TEMIOTHI IJIABJICHUS JIBJA.

Paznen 7. JaekTpuyeckue U MATHUTHbIE SIBJICHMSI.

Onektpusauus Teda. JlBa poaa 3JIEKTpPUYECKHX 3apsaoB. BsaumonelicTBhe
3apspKeHHBIX Tell. 3akoH KyloHa.

Onekrpuueckoe mnoje. Hanpsok€HHOCTh siiekTpudeckoro noss. [IpuHomn
CYyNEePHO3ULINU JICKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DIEMEHTAPHBIA SJIEKTPUYECKUN 3apsil.
Crpoenune artoma. I[IpoBOAHWKH, HAMDIIEKTPUKH U TMOJYNPOBOJHUKHU. 3aKOH
COXpaHEHMS ANEKTPUUECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
HNcTouHuKN MOCTOSHHOTO TOKA. JleMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIUIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B METaJIaX, )KUJKOCTAX U ra3ax.

DnekTpudeckas nenb. Cuna Toka. DIEKTPUUYECKOE HAIPSIKEHHE. AMIEPMETP
Y BOJBTMETP B LEMH MOCTOSTHHOTO TOKa. CONMPOTUBIICHUE MPOBOJHUKA. Y IE€TBHOE



conmpoTHUBieHUE BellecTBa. 3akoH Oma 1is yyactka nenu. IlocnenoBarenbHoe u
napajielIbHOe coeAuHEHnE MPOoBOAHUKOB. DJ{C B LIeNM MOCTOSHHOTO TOKA. 3aKOH
Oma nns monnou nenu. IlpaBuna Kupxroda. Pacy€r mpocThIX 3JIEKTPUYECKHUX
uene. HenmnHelHbIe 3JIEMEHTHI.

PaGota u MOIIHOCTH d3JEKTpUUYECKOrOo TOKa. 3akoH Jlxoynsg-Jlenna.
DNeKTpUYecKue 1enu U MoTpeOuTenu 3aeKTpudeckoi saneprun B 0piTy. KopoTkoe
3aMbIKaHHUE.

[ToctostHHble ~ MarHuThl.  B3anMOAEHCTBHME  IOCTOSAHHBIX  MAarHWTOB.
MaruutHoe nosne. MarHuTHOE 1ose 3eMJId U €ro 3HAYCHUE IS KU3HU Ha 3eMIle.
OnbiT Opcrena. MarHutHoe TOJI€ AJIEKTpUYECKOoro Toka. OmnbsiT  Amrepa.
[IpumeHeHUEe SIEKTPOMAarHUTOB B TEXHUKE. JIEWCTBME MAarHUTHOrO IOJs Ha
npoBoJAHUK ¢ TokoMm. Cuima Awmmnepa W  omnpeielieHUE €€ HampaBCHUS.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO ToOKa. lcronb3oBaHUE >JEKTpOJBHUraresie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel @apanes. SABneHne 3neKTpOMarHuTHOW MHAYKIUU. [IpaBuno Jlenna.
DIeKTporeHepaTop. CnocoObl  MOMy4YeHUsT  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX HMCTOYHUKAX DHEPTUU. DKOJIOTHYECKUE
npo0IeMbl SHEPTeTUKHU. TOIITMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jemoncmpayuu.

DJIeKTpU3aLus Te.

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOACHCTBHE 3aPSKEHHBIX TE.

YCTpOUCTBO U ICHCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST MHAYKIIHSL.

3aKOH COXpaHEHUS JIECKTPUUECKUX 3aps/I0B.

MogenupoBaHue CHWIOBBIX JIMHUM JJIEKTPUYECKOrO TMOJISI C IOMOIIBIO
OyMaXKHBIX CYJITAHOB.

[IpoBOIHUKY U JUBTIEKTPUKH.

HcTouHMKN TOCTOSAHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUN TOK B KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3MepeHne 3neKTpUUeCcKOTr0 HAMPSKEHUS! BOJIBTMETPOM.

Peocrtar u Mmara3uH cONpOTUBIICHHUIA.

B3auMopeiicTBrE MOCTOSSHHBIX MAarHUTOB.

MoennpoBaHre HEBO3MOKHOCTH PA3ACICHUS MOJHOCOB MATHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB.

OnbIT Opcrena.

MarauTHoe MnoJie ToKa. DJIEKTPOMATrHUT.



JlericTBME MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND ITOCTOSHHOTO TOKA.

Omnbitel Dapapes.

DIIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnpITel 1O HAONIOJEHUIO AJICKTPU3AIMKA TEJ TPU CONPUKOCHOBEHUU H
WHIYKIHUEH.

Uccnenoanne AeMCTBUS SJIEKTPUYECKOrO TMOJsT HA MPOBOAHUKH U
JTUBJIEKTPUKHU.

COopka 1 UCTIBITAaHUE DIEKTPUUYECKOM 1IN OCTOSIHHOTO TOKA.

Hccnenosanue 3aBUCUMOCTH CUJIBI TOKA, TPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIpPSKEHUS HA PE3UCTOPE U COMTPOTUBIIEHUS PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIA 1 MTONEPEUYHOr0 CEUCHUS U MaTeprala.

Ornpenenenue yAeabHOTO COMPOTURIICHUS MMPOBOIHUKA.

[IpoBepka mpaBwia CIOXKEHUS HANPSKEHUM TMPU  MOCIEI0BATEIILHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia s CWIBL TOKa TMpPU TapaIeIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue DJIC 1 BHYyTPEHHETO COMMPOTUBJICHUS HUCTOUYHHUKA TOKA.

[Tposepka mpasun Kupxroda.

[TpoBepka BeIOTHEHMS 3aKkOHa OMa 171 OJIHOM 1ETIH.

N3ydenune BONbTAMIIEPHBIX XapaKTEPUCTUK HETMHEUHBIX AJIEMEHTOB (JIAMITBI
HaKaJIMBaHUSI WIH MOJYyITPOBOJIHUKOBOIO IHOJIA).

Omnpenenenre pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO YEPe3 PEIUCTOP.

Onpenenenre MOIHOCTH AJIEKTPUIECKOTO TOKA, BBIJEIIEMON Ha PEe3UCTOpE.

Onpenenenne KII/] narpeBarens.

UccnenoBanne MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSHHBIX MAarHUTOB.

N3yuenne MarHuTHOTO TOJISi TOCTOSIHHBIX MAarHUTOB MPU UX OObEIUHEHUU U
pa3aeaeHuH.

Uccnenosanue AeiCTBUS JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJICUCTBUS KATYIIKH C
TOKOM W MarHuta OT CHJIbl M HalpaBJ€HUs TOKA B KaTyIIKE U OT HaJu4us
(OTCYyTCTBHS) CEpACUHUKA B KaTyIIKE.

N3ydenue aeiicTBUSI MAarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM.

KoncTtpyupoBanue u nuzyueHue padoThl JEKTPOIBUTATEIIA.

N3zmepenue KIIJI anmekTpoaBurareibHOM yCTaHOBKH.

OneITbl 1O  MCCIEAOBAHUIO  SABJCHHUS DJICKTPOMATHUTHOW  MHIYKIUU:
UCCIeIOBAHUE U3MEHEHUN 3HAUCHUS U HAMPABJICHUS! MHYKIIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe aBwKeHue. MarepuanbHas Todyka. CrocoObl OmMHCaHUs
MEXaHUYECKOTO JBWXEHUS: TaOJIUYHBIN, rpaguueckuit, aHanutnuueckuii. Cucrema
oTcuéra. OTHOCUTEIIBHOCTh MEXAHUYECKOTO JABUKCHUS.

BekTopHbie BETMYMHBL, ONEpalMi ¢ BEKTOpAMU, IPOEKIIUU BeKTOpa. Paaunyc-
BEKTOP MAaTE€pHAIbHOM TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMEpHOE
NpSMOJMHENHOE JBWXeHUe. HepaBHOMEpHOE TMPSMOJIMHEWHOE JIBUKEHUE.
Cpennsis 1 MTHOBEHHAsI CKOPOCTh TeJia TP HEPABHOMEPHOM JBHKCHUU.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJIMHEMHOE ABHKEHUE. Y CKOPEHHUE
cBoOoHOTO NageHus. OnbITh [amues.

I'paduueckas mHTEepnpeTannsi yCKOpEHUs, CKOPOCTH, MPONIEHHOIO MyTH U
MepEeMENICHUS ISl TPSAMOJIMHEUHOTO JBUKEHUSI.

JIBr>xkeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBH>KeHuUeE 110 OKPYKHOCTHU. JIMHENHAasE CKOPOCTh, YTJIOBask CKOPOCTh, IMEPUOJT
¥ 4acToTa 0OpallleHus NpU PAaBHOMEPHOM ABUKEHUU MO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPHU IBUKEHUU 110 OKPY>KHOCTH.

Bexkrop cunsl. PaBHOAEHCTBYIOIIAs cua.

[Tepse1it 3akoH HeroToHa. Bropoi 3akon Herotona. Tperunii 3akoH HeroToHa.
[IpyHIMI CynEpHIO3ULINM CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJla
TpPEeHUS TIOKOSI, Ipyrue Bubl Tpenus. Koadduruent tpenmus.

JIBr>KeHHe Ten 0 OKPYKHOCTH MOJI I€UCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymnu m noabéMHas cuna Kpbula. COBpEMEHHBIE JIETATEIIbHBIC
anmaparbl, CyJa Ha TOABOAHBIX KpBUIbAX, AHTUKPBUJIO HA CKOPOCTHBIX
aBTOMOOWJISIX. J[BUKEHHUE moe3ia Ha MAarHUTHOM MOAYIIIKE.

Cuna TSOKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUs. [[BM>KEHUE Ted BOKPYT
IPaBUTALIMOHHOTO IeHTpa (B ToM uwucie 1iaaHeT Bokpyr Comnima). Ilepsas
KOCMHUYECKasi CKOpocTb. HeBecoMOCTh 1 meperpys3Ku.

PaBHOBecue marepuanbHON TOUkH. AOcomoTHO TBEpAoe Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynec Ttena. M3menenne wummyisbca. MMnynece cuiibl. Yrpyroe u
HEYINPYroe B3aUMOJCHCTBUE. 3aKOHbI M3MEHECHUSI WU COXPAHCHUS HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Mexanudeckass paboTa W MOUIHOCTh. PaboTa Cui TSKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEepruu U pabotsl. [loTeHIIManbHas SHEPrus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprus cxaTou npyxunbl. Kunetnueckas
sHeprusa. TeopeMa O KMHETHYECKOW JHEPruu. 3aKOH HM3MEHEHMUS M COXPAHECHUS
MEXaHUYECKON SHEPTUHU.



Hemoncmpayuu.

Halnronenue MexaHM4ecKOTro JBUIXKEHHUS Tella OTHOCHUTENBHO pPa3HbIX Tel
oTcyéra.

CpaBHeHUE NOyTell W TpaeKTOpUW [BUKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3MepeHne cKkOpOCTH U YCKOPEHHS TPSIMOJIUHEWHOTO IBUKEHUS.

Uccnenosanune npu3HaKoB paBHOYCKOPEHHOTO JIBUKEHUS.

HaOnronenue ABMKEHUS Tejla MO OKPYKHOCTH.

HaGnronenue MexaHWYECKUX SBJICHHM, MPOUCXOJANIMX B CHCTEME OTCU&éTa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

HaGnronenue paBHOBecHs Tell, CBOOOTHOTO MaICHUS, KOJICOAHUS MasiTHUKA B
VWHEPLUHUAIbHBIX CUCTEMAX KaK MOJTBEPKICHUE MPUHIUIIA OTHOCUTEIbHOCTH.

3aBUCHUMOCTbh YCKOPEHUS T€JIa OT €r0 MACCHI U IEUCTBYIOLIEH HA HETO CUJIBI.

HaOnronenue paBeHCcTBa CUIJI IPU B3aUMOICHCTBUM TEIL.

N3MmeHeHnue Beca Tena npu yCKOPEHHOM JIBUKCHUU.

[Iepenaya umnyibca 1py B3aMMOJACUCTBUM TEN.

[IpeoOpazoBanus S3HEPTUU NPU B3aUMOACHUCTBUU TElL.

CoxpaHeHue UMIyJibca IPU a0COJIOTHO HEYNPYTOM B3aUMOICHCTBUMU.

CoxpaHeHue UMIyJibca IPHU YIIPYroM B3aUMOICHUCTBUM.

HaGnronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHue dHepruu npu CBOOOTHOM NaJCHUH.

CoxpaHeHue dHEepruu Mpy JBUKEHUU Teja Mo/ IeUCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

KoncTpyupoBanue TpakTa sl pa3roHa M JalbHEHIIEro pPaBHOMEPHOIO
JNBWKCHUS IAPUKA WIIA TEJIEKKH.

Onpenenenue cpeaHEed CKOPOCTH CKOJbXEHUS Opycka WIM JIBUKEHUS
HIapUKa 10 HAKJIOHHOW INTOCKOCTH.

OnpeneneHve yCKOpPEHUs Tela MpPH PABHOYCKOPEHHOM [IBHOKEHUHU TIO
HAKJIOHHOU ITIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH TyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KEHUU 0€3 HauyalbHONU CKOPOCTH.

[IpoBepka runoTessl: €ciiv MNPy PaBHOYCKOPEHHOM JIBIKEHUU 0€3 Ha4allbHON
CKOPOCTH ITyTH OTHOCSITCSL KaK PsiJl HEYETHBIX YHUCEII, TO BPEMEHA OJIUHAKOBBI.

Uccnenosanue aBM»KeHUs Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

UccnenoBanne 3aBUCUMOCTA CHUJIBI  TPEHHUS CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kKo3hPUIIMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU NPYKHUHBI.



HccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IIPYKUHE, OT
cTeneHu AedopMalvy MPYy>KUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPHU PABHOMEPHOM JIBHXKEHHM Teja IO
TOPHU30HTAIBHON TOBEPXHOCTH.

Ompenenenve paboThl CHIBI  YOPYrOCTH TMpPU  MOABEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOJBUKHOTO OJIOKOB.

Pasznesn 9. Mexanuveckue Koj1e0aHus M BOJHBI.

KonebarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: MepHOI,
4acToTa, aMIUuTyna. [‘apMoHumdeckue KojebaHHUs. 3aTyXaroliue KoJieOaHus.
Brinyxnennble koiebanus. Pezonanc.

MaremaTuyeckuii U TNPYKUHHBIM MasTHUKHU. [IpeBpaiienue sHeprum npu
K0J1e0aTeTbHOM JBUKCHUH.

Mexannueckue BoJIHBL. [IpoposibHble W TomepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: UHTEppepeHius u nudpakius. JJinHa BOJIHBI U CKOPOCTh €&
pacrpocTpaHeHns. MexaHM4eCKHe BOJIHBI B TBEPAOM TeJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. PacnpocTpanenre um oTpakeHHe 3ByKa. |'pOMKOCTH 3ByKa M BbICOTa
ToHa. Pe3zonanc B akyctuke. WHppasByk u ynbpTpasByk. Hcnonb3zoBaHnue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Jemoncmpayuu.

HaGnronenue konebanwii Tenm mMOJ ACHCTBHEM CHIIBI TSDKECTH W CHUIIBI
YIIPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTHU U Ha TIPY>KUHE.

HaOnronenue BoIHYXIEHHBIX KOJIEOAHHUM U pe30HaHCA.

Pacnpoctpanenuie mpo10bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).

HaGnronenue nuatepdepernnu u nudpakiiny BOJIH Ha TOBEPXHOCTH BOJBI.

Halnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTUYECKHM PE30HAHC.

Jlabopamopnuie pabomul u onvimol.

Omnpenenenre 4acTOTHI M MeprUoa KoJieOaHW MaTeMaTUYECKOT0 MasiTHHUKA.

Omnpenenenre 4acTOThI M Mepuoja KoyieOaHui MPYy>KUHHOTO MasgTHHUKA.

WccnegoBanue 3aBUCUMOCTH NEpHOJa KoJeOaHU Ipy3a HA HUTU OT JJIMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH Tepuoia KoieOaHUu MPYKUHHOTO MAasITHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCHUMOCTH TepuoAa KoJeOaHUW Trpy3a, MOJBEIICHHOTO K
JIEHTE, OT MAacCChI Ipy3a.

OMnBITHL, IEMOHCTPUPYIOUTUE 3aBUCUMOCTH MEPUO/Ia KOJIeOAHUN MPYKUHHOTO
MasATHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.



Pa3znes 10. DieKTpOMAarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. Illkama snexkTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JUIsi COTOBOM CBsi3u. Panmmonmokanus. Kocmuueckas
CBS3b.

DneKTpoMarHuTHas npupoga cera. CKOpocTh cBeTa. BOJHOBBIE CBOMCTBA
cBera: uHrepdepeHuus u quppakuus.

Jemoncmpayuu.

CBoiiCTBA 2NIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u nudpakius cBera.

Jlabopamopnuie pabomul u onvimol.

N3yueHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOILBIO MOOWJIBHOTO
TenedoHa.

[IpoBeaeHMe ONBITOB MO HAOMIOACHUIO HHTEphEPEHIIUU U AUPPAKIIUN CBETA.

Paszpnesn 11. CBeToBbIe SABJICHUS.

JlyueBass Mojenb CBeTa M TIeOMETpUYEcKass ONTHKA. VICTOYHHMKHM CBeTa.
[IpsamonuHeitHoe pacnpocTpaneHue cBera. 3armeHuss ConHua u o JIyHbL
Ortpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBeta. [loctpoenue
U300pakeHU, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus ceeta. [lonHoe oTpaxkeHue cBerta.
Hcnonp30BaHKEe NOJHOTO OTPAYXKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

JImnza, xox usyded B JauH3e. Popmyna TOHKOM muH3BL [locTpoenue
n300pakeHuit, cHOpPMHUPOBAHHBIX TOHKOW JUH30M. OmnTHueckas cucreMa
doToamnmapaTa, MHUKpPOCKONa M Tejeckoma. [1a3, kak onTudeckas CHUCTEMA.
bin30pyKoCTh M JAIIBHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. Omnbitel HbtoTona. CroxxeHue
CHEKTpalbHBIX UBETOB. Jlucniepcust cBeTa.

Hemoncmpayuu.

[IpsAMonrHEHOE pacpOCTpaHEHHE CBETA.

OtpaxeHune cBeTa.

[TomyuyeHnue n300pa’keHUi B IIIOCKOM 3€pKaJie.

[Ipenomnenue cBera.

Onruueckuii CBETOBO.

Xop mydeil B coOuparonieil JInH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JINH3E.

[Tomyuenue n300paXkeHni ¢ TOMOIIBIO JTUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOMA.

Mopens ria3sa.



Pa3noxxeHue 6e0ro cBeTa B CIIEKTP.

[Tonyuyenue 6enoro cBera Mpu CIIOKEHUU CBETA PA3HBIX 1[BETOB.

Jlabopamopnuie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH yIJIa OTPaXEHHS CBETOBOrO Jyya OT yIja
NaJCHUS.

N3yuenue cBONCTB M300pakeHHsI B TNIOCKOM 3epKalie.

Hccnenoanune 3aBUCUMOCTH yIUIa IPEJIOMIICHHS OT yIUIa NAJEHUs CBETOBOTO
Jy4a Ha TPAHHULE «BO3TyX—CTEKIIOM.

[Tonydenue nzo0pakeHU ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

Omnpenenenre (POKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparomie
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIEKTP.

OnpIThl MO BOCHPUATHIO 1IBETa MPEAMETOB NpU MX HAOIIOJECHUHU uepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OmnswiTel Peszepdopaa m mmanerapHas mojenb aroma. Mogenbs aroma bopa.
Hcnyckanue u nornoneHue ceeta aroMoM. KBaHThl. JInHe4aThie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydenus. CTpoeHrne aTOMHOTO
aapa. Hyknonnas wmozens aromHoro sgpa. HMsorombsl.  PaguoakTuBHBIE
npeBpaitenus. [lepuon nmomypacnaga aroMHbIX saep. JleidcTBUe paiHOaKTHUBHBIX
U3JIyYEHU HA )KUBBIE OPraHU3MbI. 3alIUTa OT PAAHOAKTUBHOTO U3ITyUEHUSI.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsJOBOTO U MAacCOBOIO YHUCEI.
DHeprus cBs3M aTOMHBbIX sAnep. CBA3b Macchl U dHEpruu. Peakuuu cuHTe3a U
nenenust snaep. Mcrounuku sHeprum ConHua u 3BE34. SaepHas >HepreTuka.
DKOJIOTUYECKHE MPOOJIEMBI SIICPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHHSI U TOTJIONICHUS.

CrekTpsl pa3au4HbIX Ia30B.

CnekTp Bogopo/a.

HaGnronenue TpekoB B kamepe Bunbcona.

PaboTta cuéTunka HOHU3UPYIOLUX U3TYYEHUN.

Peructpanus uzmydeHus NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomel u onvimol.

HalnroneHue CruloniHbiX U JIMHEHMYaThIX CIIEKTPOB U3ITyYEHUS.

HccnegoBanue TpEeKOB: U3MEPEHHE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY IyTH
(mo ¢ororpadusm).

N3mepenue paaroakTuBHOTO (oHa.

IHoBTOPUTEIHLHO-00001IIAKO U MOAYJIb.



[ToBTOpUTENBHO-00001IAI0MINN MOJTYJIb IIPEIHA3HAYEH IJISl CUCTEMAaTU3aluu
U 0000mIeHHs  MPEAMETHOTO  COAEpXaHUs UM ONbITa  JAESITEIbHOCTH,
OpUOOPETEHHOTO NPHU U3YYEHUH BCEro Kypca (U3UKK YIIIyOJIEHHOrO YpPOBHS, a
TaKXKe 7151 TOJrOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (PU3HUKE.

B nponecce wu3yueHus JAHHOTO MOAYJS PEAIM3YIOTCS W IOJIy4aroT
JalpHelee pa3BUTHE ydeOHble JEHCTBHUS, OOECHEeUMBarOIME JOCTHKEHUE
OpPEIMETHBIX W METAlpeJAMETHBIX pPe3yJNbTaToB O0yudeHus, QOopMUpPOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUM Ha OCHOBE
OpUMEHEHUs1 (U3NYECKUX 3HAHUU, HCCIIEIOBATENbCKUE IEHCTBUS (BbIIABH)KEHUE
TMIIOTE3, ITOCTAHOBKA LIEJIM W IUIAHWPOBAHUE MCCIICJOBAaHUSA, AHAINW3 JAHHBIX U
MOJTy4YE€HUE BBIBOJIOB).

[IpenmnoururenbHOM (GOPMOII OCBOCHHMSI MOAYJS SIBISETCA MPAKTHUKYM,
IporpamMma KOTOpOro BKJIFOYAET:

peuleHre 3aad, OTHOCSIIMXCA K PpasjIMYHbIM pasfellaM M TeMaM Kypca
(GU3KKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COJEPKAHUE PA3HBIX Pa3/ielioB;

BBIIIOJIHEHUE JIA0OPATOPHBIX padOT M ONBITOB (BKJIIOYask pabOThI U OMBITHI U3
NEpPEYHEd K pa3fenaMm Kypca) B YCIOBHUSAX CaMOCTOATENIBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIEI0BaHMs, BbIOOpa 1 00OCHOBAaHUS METOAAa U3MEPEHUs BEJIUYNH,
COOPKH SKCIIEPUMEHTAILHON YCTAHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3amaHUs MO ECTECTBEHHO-HAYYHON TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM CONEPKAHUEM;

paboTy HajJ rpyNIOBBIMU WM UHAUBUAYAJIbHBIMU IPOEKTAMU, CBI3AHHBIMU C
coJiepKaHuEM Kypca (PU3HKH.

N3ydyeHue MnOBTOPUTENBHO-0000IIAIOMIETO MOIYJS MOKET 3aKaHUMBAThCA
IPOBEJCHUEM JHAarHOCTUYECKONW paboThl 3a Kypc (puU3MKU yriayOnEHHOIO ypOBHS,
BKJIIOYAIOIIEH 3aJlaHus pa3sHOrO YpPOBHSA CIIOXKHOCTH. Pe3ynbTaTbl BBINOJTHEHUS
JUArHOCTUYECKOM padOThl MOI'YT MOKAa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIIHUXCS
K OCHOBHOMY TIOCYJapCTBEHHOMY JK3aMe€Hy Mo (u3MKe, a  Takke
CBUJIETEIBCTBOBATD O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMEBI I10 ®U3UKE
HA YTJIVBJIIEHHOM YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUN

N3ydenune ¢uU3MKM HA ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPaBJICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare u3yuenus UMKy Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
y oOyyaromierocss OyayT cOopMUpOBaHBI CIIEIYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

o l)nampuomuuecxkozo éocnumanus:

MPOSIBJIEHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nuecKoil HayKH;

IIEHHOCTHOE OTHOIIICHUE K JIOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(HU3UKOB;

o 2)2parcoanckozo u 0yxXo8HO-HPAGCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXXJICHUM OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKHX TPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
bu3uKy;

OCO3HAHHME BAXXHOCTH MOPAJbHO-3TUYECKUX MPHUHIUIOB B JEATEIbHOCTH
Y4E€HOTO;

e 3)acmemuuecko2o 60cnumanus:

BOCIIPUATHE ICTETUUECKUX KadyeCTB (PM3MYECKOW HAyKU: €€ TapMOHUYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno2o0 nO3HaAHUA:

OCO3HaHWE IIEHHOCTH (PU3NYECKOW HAyKd KaK MOIIHOIO0 HHCTPyMEHTa
MO3HAHUSI MHUpPA, OCHOBBI PA3BUTHUs TEXHOJIOTHH, Ba)KHEWINIEH COCTaBIISIONIEH
KYJBTYPBI;

OpHEHTalus B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEeICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPO/IBI;

pa3BUTHE HAY4YHOM JHO003HATEILHOCTH, HMHTEpEca K HCCIeI0BaTEIbCKON
NEeATEeIbHOCTH;

e 5)dhopmuposanusn Kynomyput 300p06ba U IMOYUOHAILHO20 O1AZONOTYUUA:

OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpEe, BaXXHOCTU TpaBUil 0€30MacHOrO TOBEJCHUSI Ha
TpPaHCIIOPTE, HAa JOporax, C SJEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHHUEM B
JIOMAITHUX YCIIOBHUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedieKkcuu, MNpU3HAHHE CBOEro INpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y IPyroro 4eaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTMBHOE YYaCTUE B PEIICHUM IMPAaKTUYECKUX 3ajad (B paMKaxX CEMbH,
0o0pa3oBaTeIbHON OpraHu3alliM, ropojia, Kpas) TEXHOJIOTHYECKOU U COIMaIbHOU
HAIPaBJICHHOCTH, TPEOYIOMNX B TOM YUCIC U PU3NUECKUX 3HAHHUM;

WHTEpEeC K MPAKTUYECKOMY M3Yy4YCHHUIO Mpodeccuii, CBI3aHHBIX C (PU3UKOMT;

e 7)IK0J102U4ECKO20 60CRUMAHUA:

OpUEHTaIlMsd Ha MpUMEHEHHE (U3NYECKUX 3HAHUW JJIs pelieHus 3ajad B
00JIacTH  OKpYXalollleil cpenpl, IUIAHUPOBAHUSA IOCTYIIKOB M OLIEHKH HUX
BO3MOXHBIX ITOCIICICTBUU JIJI1 OKPYKAIOIIEN CPEbl;

OCO3HaHME TJI00ATIBHOTO XapaKTepa SKOJOTMYECKHX MPOOJeM M MyTeu HX
pelieHus;

o 8)adanmayuu K uU3MEHAIOUWUMCA YCII06UAM COUUAILHOU U NPUPOOHOTL
cpeowl:

NOTPEOHOCTh BO B3aWMMOJICMCTBUU TIPU BBITIOJHEHUU WCCIICAOBAaHUN H
MPOEKTOB (PU3NUECKOIN HAMIPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSIM JAPYTHUX;

MOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUYECKYIO
JeSITEIbHOCTD;

NoTpeOHOCTh B (POPMHPOBAHUU HOBBIX 3HAHUHN, YMEHUH (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBJICHUSX;

O0CO3HaHUE Je(UINTOB COOCTBEHHBIX 3HAHUI W KOMIETEHTHOCTEH B 001acTH
busuky;

MJJAaHUPOBAHUE CBOETO PAa3BUTHS B TPUOOPETCHHM HOBBIX (DU3NUYECKUX
3HAHUI;

CTpEMJICHHE aHAIM3UPOBATH U BBISIBIIATH B3aUMOCBSI3U MPUPObI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3UUSCKUX 3HAHUIA;

OIICHKAa CBOUX JCHCTBUM C Y4YE€TOM BIIMSHUS Ha OKPYKAIOIIYIO Cpexy,
BO3MOXKHBIX TJIO0AIbHBIX MOCIICACTBHIA.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTte ocBOoeHHS TporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
ob1iero o6pa3zoBanus y oOydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCUCTBHUS,  PETYJISTUBHBIC
yHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
ba3oBble Jlornyeckue AeicTBUA:
BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(s1BIEHMIT), KITaCCUPUIIUPOBATH HX;



BBISIBJISITH 3aKOHOMEPHOCTU U MPOTHBOPEUHUSl B paccMaTpUBAEMbIX (akTax,
JAHHBIX U HAOJIIOJICHUAX, OTHOCALIUXCA K (PU3NUECKUM SIBICHUSM;

BBISIBJISITh NIPUYMHHO-CIICJCTBEHHbIE CBA3M MpPU U3YYEHUH (HU3UUECKUX
SBJICHUM W MPOLIECCOB, JENaTh BBIBOJBI C HCIOIb30BAHUEM JEIYKTUBHBIX U
UHAYKTUBHBIX  YMO3aKJIIFOUEHMH, BBIJBHraTh THUIOTE3bl O  B3aMMOCBSI3AX
(pu3nYeCKUX BEJTUYMH;

CaMOCTOATENIbHO BBIOHMpATh CHOCO0 penieHus: yueOHoUM (u3nyeckoi 3agauu
(cpaBHEHHE HECKOJBKHMX BAPUAHTOB pEICHUs, BHIOOp Hanbosiee MOIXOMISILIErO C
y4ETOM CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarebLCKUe JeCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK HUCCIE0BATENIbCKUNA HHCTPYMEHT ITO3HAHMS;

IPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXHBIN
(U3UYECKHI IKCIIEPUMEHT, HEOOJIbIIIOE UCCIeIOBaHNE (PU3UIECKOTO SIBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTb MH(POPMALUIO, ITOTYUEHHYIO
B XO/JI€ UCCJIEIOBAHMSI WJIK SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYJUPOBAaThH OOOOLICHHUS] W BBIBOJABI MO pe3yibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOYKHOE JlajibHENIIee pa3BUTUE (PU3HUECKUX IPOLIECCOB,
a TaKKe BBIJBUraTh NPEANOJOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora c nndopmanueii:

OPUMEHATh PA3JIMYHBIE METOJbl, MHCTPYMEHTbI U 3alpOChl IPHU IMOMUCKE U
otO0ope MHPOPMALIMK WM JAHHBIX C YYETOM MPEAJIOKEHHOW yueOHOU (pu3nyeckoi
3a/1auu;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh WU HHTEPIPETUPOBATH HHGPOPMALUIO
pa3IMyYHbIX BUIOB U (JOPM IIpECTaBICHMS;

OLICHUBATh HAAEKHOCTh HMHPOPMALUU TO KPUTEPHUSIM, MPEIIOKEHHBIM
YUUTEJIEM WIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  HpeICTaBIECHUS
UHpOpMALlM W WJUIIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
JuarpaMMaMu, MHOU rpaduKoil 1 1X KOMOMHALUSAMM.

KoMMyHUKATHBHbIE YHHBepcAJbHbIE YUeOHbIe 1elicTBUS:

B XOJ€ OOCYyXJeHus ydeOHOro maTepuaia, pe3yJbTaTOB J1abOpaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TeMbl U
BbICKa3bIBaTh WJEW, HAlEJICHHbIE Ha pelIeHHe 3aJaud U MOJAJep)KaHue
OJ1arokenaTeNbHOCTU OOIIECHNUS;

COTIOCTABJIATH CBOM CYXACHHS C CYXICHUSIMHU JPYTUX YYACTHUKOB JHAIIOTA,
OoOHapyXUBaTh Pa3IUUYNE U CXOACTBO MO3UIIHII;

BbIpaXkaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (U3UYECKOTO OIBbITa
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI IPH PEIICHUN KOHKPETHON (PU3NUYECKOI MPOOIEMBL;

OPUHHUMATh LEIH COBMECTHOU JESTeIbHOCTH, OPraHU30BbIBATH JEHCTBUS IO
€€ JOCTWKEHUIO: pacHpelesaTh poJu, OOCYXAaTh IPOLECCHl U Pe3ysbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITMOJHATH CBOIO YacTh pabOThI, JOCTHras KadyeCTBEHHOTO pe3yjbTara IO
CBOEMY HAIIpaBJICHUIO M KOOPAMHUPYSI CBOM JEUCTBUSA C JPYTUMHU YJIEHAMU
KOMaH/1bl;

OLICHMBATh KAaue€CTBO CBOEro BKJIaJa B OOLIMH MHPOAYKT MO KPUTEPHSIM,
CaMOCTOATENBHO C(HOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUA
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIUX AJis
peuieHus (pU3NIECKUX 3HaHUi;

OpUEHTHUPOBAThCA B  PA3NUYHBIX  MOAXOAAX  MPUHITHS  PEIICHHM
(MHIMBUAYAJIbHOE, IPUHATHE PELICHHS B TPYMIIE, IPUHATHE PELLIEHUI IPYIION );

CaMOCTOSITENIbHO COCTaBIISATh AJTOPUTM pelIeHHs (U3MUECKON 3aladyu WiIH
IUIaH MCCIEAOBAHHUA C YYETOM HMEIOLIUXCA PECYypcOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEeHTUPOBATh IIpejiaraeMble BApUAHTHI PEILICHUN;

JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYallUH U IpeyiaraTh MiaH €€ U3MEHEHMS,;

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HEHOCTHKEHHUS)  pe3yjibTaToB
NEeATENbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHUCJIE B XOJ BBIIOJHEHHUS
(pU3NYECKOr0 HCCIIEIOBAaHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
WU3MEHUBIINXCS CUTYallMi, yCTAHOBJIEHHBIX OITMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUIM.

CTaBUTh ce0s HA MECTO JAPYroro 4ejaoBeKka B XOJ€ CIopa WIH JUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY JIPYIroro.

NPU3HABATH CBOE MPABO HA OLIMOKY MPU PElIeHUH (PU3NYECKUX 3a7ad WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroro.

IHNPEJMETHBIE PE3YJIBTATBI

K xoHnity 00yueHus ¢ 7 knacce npeIMeTHbIE pe3yIbTaThl Ha YTIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Y 00YHAIOITUXCSI YMEHUIA:



UCIIOJIb30BaTh MOHATHUS: (PU3NYECKUE U XUMHUUYECKHUE SBJICHUS, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJIeNlb, THUIIOTEe3a, CAUHUIBI (U3UUYECKUX BEJIMYUH, AaToOM,
MOJIEKYyJla, arperaTHble COCTOSIHMS BellecTBa (TBEpPIOE, KHUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIKEHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TpaeKTOpusi, paBHOJACHCTByIoIas cui, nedopmarus (ymnpyras, IUIacTHYECKas),
HEBECOMOCTbH, COOOILAIOIINECS COCYAbL;

YBEPEHHO pa3iauyarh siBlieHUd (AuQQy3us, TEIIOBOE ABM)KEHHE YacCTHIL
BEILIECTBA, PABHOMEPHOE JBH)KCHUE, HEPABHOMEPHOE [IBXKEHUE, WHEPIU,
B3aUMOJICHCTBUE TEJ, pABHOBECHUE TBEPJBIX TN C 3aKPEIUIEHHON OChIO BpAIlICHUS,
nepenaya JaBlieHUsT TBEPIBIMU TelIaMH, >KHAKOCTSIMU W razamu, armochepHoe
JIaBJICHHE; TUIaBaHHWE TeJ, MPEBPAIICHUS MEXaHUYECKON HHEPTHH) MO OMNUCAHUIO
X XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIMX JaHHOE
busnuecKkoe SBICHHUE;

pacno3HaBaTh  NPOSBICHUE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpy>XaroleM Mupe (B TOM 4YHcCie (PU3MUecKue SIBICHHUS B MPUPOJAC: MPUMEPHI
JBWKEHHUS C PA3IMYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOW MPUPOJE, NECUCTBUE
CWJI TSDKECTU, TPEHHS, YIIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUSl HA XMBOM OpraHW3M, IJIaBaHUE PbIO, pblYard B TeJie YeJIOBEKa), Mpu
ATOM MEPEBOJIUTh MPAKTHUUECKYIO 3aJlayy B YU€OHYIO, BBIACIATH CYIICCTBEHHBIC
cBoMcTBa (TIpU3HAKK) (PU3NUECKUX SBIICHUN;

OMHCHIBATh M3yUYCHHBIE CBOMCTBA Tl U (PU3MYECKUE SIBICHUS, UCIOJb3YS
¢usnueckue BeaMUHMHBI (Macca, OOBEM, IUJIOTHOCTH BEILECTBA, BpeMs, IYyTh,
CpedHsii CKOpOCTb, CUJla yNPYTrOCTH, CWja TsDKECTH, BeC Tela, Cujia TpPEeHWUS,
JaBJICHUE TBEPIOTO TeNa, JABJICHHE CTON0A KUAKOCTH, BBITAJIKWBAIOIIAS CHIIA,
MexXaHW4YecKkas paboTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIBI, KO3(POUIIUEHT
MI0JIE3HOTO JIEUCTBUS MEXAaHU3MOB, KHHETHUYECKasl M OTEHIIUANIbHAS SHEPIHsl), IPU
OMUCAaHUU TPABUIBLHO TPAKTOBATh (DU3UUYECKHUI CMBICT UCIOJIB3YEMbIX BEIWYUH,
uX OOO3HAUCHUS W EOUHUILI (U3UYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSA3BIBAIONIUE TAHHYIO (DU3UYECKYIO0 BETUYUHY C APYTUMH BEIIMYUHAMU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYUH;

XapakTepu30BaTh CBOMCTBA TeJl, (PU3MYECKUE SBJICHUS U MPOIIECCHI,
UCIIONb3Ys MpaBUja CI0XKEHUs Cul (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBWIO paBHOBecUs pbiuara (0OJ0Ka), «30J10TOE
NPaBUJIO» MEXAHHWKH, 3aKOH COXPAaHEHWs MEXaHMYECKOM DSHEPruu, NpU OTOM
JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3aMKMCHIBATh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIU pealbHBIX OOBEKTOB, MPOILIECCOB H
SBJICHUM, BBIAENATH IPU HOTOM CYIIECTBEHHbIE W BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SBJICHUHN, TPUMEHATH (PU3NUECKHE MOJIEIH Il OObSICHEHUS
(du3HUEeCKUX MPOIECCOB U pelIeHUsl yUeOHbIX 3a/1a4;

OOBSACHATH (PU3UYECKHE SIBJICHUS, MPOLECCHl U CBOWCTBA T€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MNpaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyIOIIMe YHCICHHOTO OLEHUBAHUS
XapaKTEPHbIX 3HAYCHUN (PU3NYECKHUX BEJIMYHWH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(U3HUECKYI0 MOJIENb, BBISBISATh NPUUYMHHO-CIIEICTBEHHbIE CBSI3M U BBICTPAUBAThH
JIOTHUYECKYI0 LEMOYKY pACCYKICHHM C OINOpPOM Ha W3y4YEHHBIE CBOMCTBA
(¢usnyeckux sBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

pemiath pacyéTHbie 3a1ayu (B 2—3 ACHCTBUSA) MO M3y4aeMbIM TeMaM Kypca
(bu3KKu, BbIOMpas aIeKBaTHYIO (PU3HYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
U GopMyIl, CBA3BIBAIOIINX (PU3NUYECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE yCIOBUE
U pPa3BEPHYTOE pEIICHUE 3a/adyM, BBIABIATH HEAOCTAIOUINME WM H30BITOYHbIE
JaHHble, OOOCHOBBIBaTH BBIOOP METOJA pEIICHHs 3aJayd, HCIOIb30BaTh
CIIpaBOYHbIE JaHHbIE, MPOBOJUTh MATEMATHYECKHE MPEoOpa3oBaHUs U PaCUETHI,
OLICHHUBATh PEATUCTUYHOCTh MOJYUYEHHOTO 3HAUCHHUS (PU3NYECKOW BEIUYUHBI U
OTpEAEATh Pa3MEpPHOCTh (PU3NYECKOW BEIMYUHBI, MOTYYEHHOM IPHU PEIIeHUU
3a/1ayu;

pacno3HaBaTb NOpPOOJEMBbI, KOTOPbIE MOMKHO pPEHIUTh MpU  [OMOILHU
¢u3znyecKkux METOAOB, W TpeiaraTh OPUEHTHPOBOYHBIA CIIOCOO peUIeHHs, B
ONMCAaHUM  HWCCIEAOBAHMS  PACHO3HAaBATh  IIPOBEPSAEMOE  MPEIIIOJIOKEHUE
(TUmnoTe3y), UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTaT;

IPOBOJUTH OMbITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WK (HU3UUECKUX
cBoiicTB Ten (audQys3us, TEIUVIOBOE pACIIMPEHHUE Ta30B, SIBICHUE WHEPIIUH,
U3MEHEHHUE CKOPOCTH IIPU B3aMMOJECHCTBHUHU TEJ, Mepeada JABICHUS KUIKOCTHIO
U Tra3oM, MpOsIBJICHUE JEHUCTBUS aTMOC(PEPHOro AABJICHHS, ACHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIHPOBATH MPEANOIOKEHUE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax  HaOMIOJEHUI, CaMOCTOSITENBHO  COOMpaTh  YCTaHOBKY U3
U30BITOYHOTO HAbOpa 00opy0oBaHus U HOPMYITUPOBATH BHIBOIHI,

IPOBOJUTH TMpPSMbIE U KOCBEHHbIE U3MEpeHUs (U3UUECKUX BEIUYHMH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, cujia, TeMIeparypa,
IUIOTHOCTh KUJKOCTH M TBEPAOrO TeENa, CHJIA TPEHUS CKOJBXECHHS, JaBJICHUE
BO3/lyXa, BBITAJKHMBAIOIIAS CWJIA, JEHCTBYIOIIAs Ha IOTPYKEHHOE B KUIKOCTh
Ten0, KOA(DPUIMEHT TMOJE3HOro  JIEWCTBHUSI  MPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(PPOBBIX MNPUOOPOB, OOOCHOBBIBATH BHIOOP
METOJa W3MEepeHHs, (UKCUPOBATH IOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHHUE
U3MEPSAEMON BEIMYUHBI C TOMOILBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLICHUBATh MOTPEIIHOCTh U3MEPECHHUI;



IPOBOJUTH HECIOKHBIE AKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
(GU3NYECKUX BETUYHMH (3aBUCHMOCTH IyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJbHOTO
JaBJICHUSA, KayecTBa OOpaOOTKM TOBEPXHOCTEM Tel U HE3aBUCUMOCTH CHJIBI
TPEHUs OT IUIOIIAJM CONPHUKOCHOBEHHUS TeJ, CUJIbl YNPYTrOCTH OT YJUIMHEHUS
NPYKUHBI, BBITAJKWBAIONICH CHIIBI OT 00BEMa MOTPYKEHHON YacTH Tela U OT
IUIOTHOCTH KHUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tena, OT TIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJIO0, YCIOBHM IJIaBaHUS TeJ, YCIOBUN paBHOBECHS pblyara
u OJOKOB): COBMECTHO C yuuTesneM GOpMyJIUpOBaTh 3ajladyy W THUIOTE3Y
WCCIICJIOBAHMSI, CaMOCTOSITEIPHO TUIAHUPOBATh HCCIIEOBAHUE, CaMOCTOSITEIHHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C WCIIOJIb30BaHUEM WHCTPYKIIUH,
NPEICTABIISATh MMOJYYSHHbBIE 3aBUCUMOCTU (DU3HUECKUX BEIMYUH B BUAE TAOIULl U
rpaUKoOB, OLEHUBATh IOTPEIIHOCTH, JejJaThb BbIBOJbI IO pe3yibTaTaMm
WCCIICTIOBAHWSI;

coOnoaTh TMpaBWja TEXHUKU Oe3omacHOro Tpyaa mpu pabore cC
1a060paTOPHBIM 000PYIOBaHUEM;

yKa3bIBaTh MPUHLIUIIBI AEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JTUHAMOMETpP, COOOIIArOMIMecs COCyIbl, OapoMeTp, pbIyar,
TIOJIBWKHBINA 1 HETIOJBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIHUIBI JEHCTBUS U3YUYECHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX IPOLIECCOB C OMOpPOM Ha WX omucaHus (B TOM
qyclie: MOAIIUITHUKH, YCTPOHCTBO BOJOMPOBO/IA, THUAPABINISCKUI TIpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apEOMETpP), HCIONb3Yys 3HAHUS O
CBOMCTBaX (PU3MUECKHX SABJICHUH U HEOOXoIuWMble (UINYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMBl M CXEMAaTUYHbIE PUCYHKH H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB NpHU
pelIeHnr y4eOHO-IPAKTHUECKUX 3a71a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(OPMALIKIO O MPUMEPaxX) MPAKTUUECKOTrO
UCTIONb30BaHUsl (DM3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU I OOeCIeueHUS
0€30MacHOCTH MpHU OOpallleHUH C MpUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUS 370pPOBbSI U COOJIIOJIEHUS HOPM JKOJIOTHUYECKOTO TMOBEACHUSA B
OKpY’Karolen cpee;

OCYIIECTBIISATH OTOOP MCTOYHHUKOB HH(POpMAIHH (PUZNIECKOTO COJCPIKAHUS B
WuTepHere, caMOCTOATENbHO (DOPMYIHpPYS TOWCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIINXCA 3HAHUM WU MyTEM CpPAaBHEHUS PAa3IMYHBIX HCTOYHUKOB BBLICISATH
UHPOpMAIMIO, KOTOpas  SBJISETCS IPOTUBOPEYMBOM WM  MOXKET  OBbITh
HEI0CTOBEPHOI;



UCIOJb30BaTh MPU BBHIMOJIHEHUHM YYEOHBIX 33JaHUN HAyYHO-NOMYJISIPHYIO
AUTEpaTypy (pU3MUECKOro conep)kaHus, CIPAaBOYHBbIE MaTEpUalbl, PECYPChl CETH
WNurepHer, Biaaerb NpuéMaMM KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
uH(pOpMaIK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKHE MHUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpManuu (U3HYECKOTO COJAECP’KAHUS, B TOM YUCIE
nyOJMYHO JeNaTh KpaTKhe COOOIIEHHsSI O Pe3ysbTaTax MPOEKTOB WA YYeOHBIX
VCCIECNOBAHUM, INPU 3TOM TI'PAMOTHO HCHOJB30BAaTh H3YyYEHHBIM MOHSATUHHBIN
anmnapart Kypca (pU3MKH, CONPOBOXK/IAaTh BBICTYIUICHHUE IPE3CHTALIUEH;

IOPU BBIIOJHEHUM YYEOHBIX IIPOEKTOB U MCCIEJOBAHMN pacHpeeaTh
0053aHHOCTH B TpyNI€ B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMH, CIEAUTH 32
BBINIOJIHEHUEM IUIAaHA JACHCTBUM, aJ€KBaTHO OLICHMBATh COOCTBEHHBIM BKIaa B
NEATENIbHOCTh  IPYINIBI, BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUHTHIBAasE MHCHUE OKPYKAIOIIUX.

K koHmy oOyueHus ¢ 8 knacce mpeaMeTHbIE pe3yibTaThl Ha YIIIyOJICHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBH)KEHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSHHS BEUIECTBA, KPUCTAJUIMYECKUE U
amop(Hble Tena, HACHIIIEHHBI M HEHACBHILEHHBIM Map, crnocoObl HU3MEHEHUs
BHYTPEHHEW DJHEPruu, OJJIEMEHTapHbIA SJICKTPUUYECKUN 3apsii, MPOBOJHUKH,
NOJIYIPOBOJHUKH, TUAJIEKTPUKH, HCTOYHUKH MOCTOSSHHOTO TOKA, SJIEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHYECKas CHUCTeMa) U CHUMBOJMYECKUU S3BIK (PU3UKHU TIPU
pelIeHnN YUYeOHbIX U MPAKTUUECKUX 3a/1ay;

YBEPEHHO pa3linyaTh SIBJIICHUA (TEIJIOBOE pacUIMpeHHe (C)KaTue), TerIoBOe
paBHOBeCHE, MOBEPXHOCTHOE HATSKEHHUE, CMAuMBaHHUE, KalWUISIPHbIC SBICHHS,
UCIIapeHue, KOHACHCAlUs, IUIaBICHUE, KPUCTAILUIM3ALMS, KHUIIEHHE, CIIO0COObI
TeIUIonepesady (TeIIONpPOBOAHOCTh, KOHBEKIIMS, U3IyUYEHUE), TEIUIOBBIE MTOTEPH,
ANEKTpU3aLUs TeJ, B3aUMOJICUCTBHE 3apsiioB, JNEHUCTBUS DJIEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MATHUTOB, JEHCTBUE MATHUTHOTO TMOJS Ha
IPOBOJHUK C TOKOM) IO ONHCAHMIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh  NPOSBICHUE  M3YyYECHHbIX  (U3MUECKUX  SBJICHUH B
OKpyKaromem wMupe (B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHBIE M KalWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTAIBI B IPHUPOJIE,
nznyuyenue CoiHua, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMmMaHa, WHEs, CHEera, JJICKTPUUYECKHE SIBIIEHUS B arMmocdepe, 3JIEKTPUUECTBO
KUBBIX OPraHW3MOB, MarHUTHOE MoJie 3eMJIH, APEi( MOIOCOB, pOiIb MATHUTHOTO
noyigs g KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), NpPU STOM IEPEBOAUTH



MPAKTUYECKYI0 3aladyy B Y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3UIECKUX SIBICHUN;

OMKCHIBATh M3YyYCHHBIC CBOMCTBA TEN W (DU3UYECKUE SBICHUS, HUCIOJB3YS
dbusnueckne BENMWYWHBI (TeMmIeparypa, BHYTPEHHSSI DJHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa ra3a, yjelbHas TEIUIOEMKOCTh BEIIECTBA, yJAENbHAasl TEIUIoTa
IUTaBJICHUS], YIeNbHas TeruioTa NapooOpa3oBaHMs, yJelbHas TEIioTa CropaHus
TOTUTHBA, KOA(DPHUITUEHT MOIE3HOTO NCUCTBUS TEIIOBOW MAaITWHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AyXa, OJEKTPUYSCKHHA 3apsii, Cujaa TOKa, OJIEKTPUIECKOE
HaNpsDKEHUE, COMPOTHBICHUE NpoBojHUKa, DJ[C B LenmM MOCTOSHHOTO TOKA,
ANIEKTPUUECKOE VYAEIbHOE COMPOTUBJICHUE BEUIECTBA, paboTa U MOIIHOCTH
ANEKTPUYECKOTO TOKA), IPY OMUCAHUH MTPABUIIBLHO TPAKTOBATh (M3HMUECCKUN CMBICIT
UCIIOJIb3YeMbIX BEJIIMYMH, WX OOO3HAYEHUS W CIUHUIBI (DU3NYSCKUX BEIIMYUH,
HAXOJUTh (OPMYJIbI, CBS3BIBAIONINE NAHHYIO (U3UUECKYIO BEJIMYUHY C JPYTUMU
BEJMYMHAMU, CTPOUTH TpadUKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

XapaKTepH30BaTh CBOMCTBA Tell, (U3MYECKHE SIBICHUS H IPOIECCHI,
WCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KHHETHUECKOW TEOPHH CTPOCHUS
BEIIIECTBA, YPAaBHEHHE TEIJIOBOTO OallaHCa, 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsana, 3akoH KynoHa, NpUHIUIT CYyHEeproO3UIMKU SJIEKTPUUYECKUX TMOJEeH, 3aKOH
Oma jis yyactka uenw, npaBuia Kupxroda, 3akon OMa 11 IOJTHOM LeTH, 3aKOH
Jlxoyns-JleHnia, 3aKOH COXpaHEHHSI SHEPTHH, MPU ITOM PA3IUYaTh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA M €70 MATEMATUYECKOE BBIPAKEHUE;

CTPOUThH MPOCThIE (PU3MUYECKHE MOJEIU pealbHBIX OOBEKTOB, MPOLIECCOB U
SIBJICHUM, BBIACISITH TPU OTOM CYIIECCTBEHHBIE W BTOPOCTEIICHHBIC CBOWCTBA
00BEKTOB, MPOIIECCOB, ABJICHUHN, TPUMEHITH (DU3NICCKHIE MOJIEIH 11 OOBSICHEHUS
(bu3HUEeCKUX MPOIECCOB U pelIeHuUsI yUeOHbIX 3a/1a4;

O00BSACHATH (PU3MUECKUE SIBJICHUS, IPOLIECCHI U CBOIMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCT€ CHUTyallii MpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peniaTh
KaueCTBCHHBIC 3a7a4d, B TOM 4YHCJIE TPeOYIOIHUe YHCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3NYECKHX BEJIMYWH, IPU STOM BHIOMPATH aJIEKBATHYIO
(bu3HUECKyI0 MOJIENb, BBISBISATh MIPUUYUHHO-CIIE/ICTBEHHbIE CBSI3M W BBICTPAUBAThH
JOTUYECKYIK) LEMOYKY pACCYyKIACHUM C ONOpOM Ha HW3YyYEHHBIE CBOWMCTBA
bu3HUecKuX SBICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

YBEpPEHHO peliaTh pacuyéTHbIe 3aJaud (C Omopod Ha 2—3 ypaBHEHHS) IIO
U3y4aeMbIM TeMaM Kypca (GU3UKH, BHIOMpAs aJIeKBAaTHYIO (DPU3UUYECKYI0 MOJIENb, C
WCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBS3BIBAIONINX (PU3MUECKHE BEITMYHHEI,
3aMuChIBaTh KPATKOE YCIOBHUE M Pa3BEPHYTOE pEIICHHWE 3aJadd, BBHISBISATH
HEI0CTAOIINE WM U30BITOUYHBIE IaHHbIE, 0OOCHOBHIBATH BHIOOP METO/a PEIICHUS
3a/layd, WCMOJb30BaTh CIPABOYHBIC JaHHBIE, MPUMEHATH METOAbl aHaIM3a
pa3MepHOCTEH, HUCIIONBh30BaTh TpaduuecKre METOAbl PEIICHUs 3a1ad, MPOBOIUTH



MaTeMaTH4YeCKhe IpeoOpa3oBaHUsl W Ppacué€Thl, OICHHWBATh PEATUCTUYHOCTH
MOJIYYCHHOTO 3HAYCHUS (DU3UYCCKON BEIWYMHBI W ONPEACIATH Pa3MEPHOCTh
(bU3HYECKON BEIMYNHBI, TOTYUYEHHOHN TPH PEIICHUH 3a]a4H,

pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOXKHO pPEHIUTh TMPU  TOMOIIU
(bU3UYECKUX METOJOB, M IIpeJiaraTb OPUEHTHUPOBOYHBIA CIOCOO peIeHus, B
ONMMCAaHWUM  HWCCIACAOBAHMS  paclo3HaBaTh  IPOBEPSIEMOE  TPEIOIOKCHUE
(TUTIOTE3Y), HHTEPIPETUPOBATH MOTYUYEHHBIN pPe3yIbTaT;

IIPOBOJIUTH OTBITHI TI0 HAOIIOACHUIO (PM3UYECKUX SIBICHUN WM (HU3UIECKUX
CBOMCTB Tel (KamWUIApHBIC SIBJICHUS, 3aBUCUMOCTBH JIaBJICHHUS BO3JyXa OT €ro
o0béMa W TeMIepaTryphl, CKOPOCTH IIpoIecca OCThIBaHUS (HArpeBaHMs) IPHU
U3ITy9CHUH OT IIBETa H3JIyJaromieil (ITOTJIONIAOIICH) MOBEPXHOCTH, CKOPOCTh
UCTIAPEHUST BOJBI OT TEMIIEpaTypbl JKUIKOCTA M IUIOMAId €€ TMOBEPXHOCTH,
AJICKTPHU3AIUS TEI U B3aUMOJICUCTBUE AJICKTPUUCCKUX 3apsiIOB, B3aUMOJICUCTBUE
MIOCTOSTHHBIX MarHUTOB, BU3YyaJIN3allMsl MAarHUTHBIX ITOJICH MOCTOSTHHBIX MarHUTOB,
JIEHCTBYS MAarHUTHOTO TIOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHHUTA,
CBOMCTBA DJICKTPOJIBUTATENSI MOCTOSIHHOTO TOKa): (OPMYIUPOBATH MPOBEPSEMOE
IpeArnoyiokeHue  (THIoTe3y) O  BO3MOXHBIX — pe3yjbTarax  HaOJIOJACHUH,
CaMOCTOSATEIILHO COOMpPaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa o0OpyJAOBaHUS,
OTHCHIBATH XOJ OMBITa U (POPMYJIMPOBATH BEIBOIBL;

NPOBOJIUTH TPSMBIE W KOCBEHHBIE U3MEpPCHHUS (U3UYECKUX BEIUYHH
(TemmepaTypa, OTHOCHTENbHAs BIQXHOCTh BO3JyXa, CHJIA TOKa, HamNpsHKCHUE,
yAelbHas TEIIOEMKOCTh BEIIECTBA, COMNPOTUBIICHUE TIPOBOJAHUKA, paboTa M
MOIITHOCTh JJICKTPUYECKOTO TOKA) C HMCIOJIB30BAHMEM aHAJIOTOBBIX U ITU(POBBIX
npruOOpoB, 0OOCHOBEIBATH BHIOOP MeETOJa M3MEpeHUs, (UKCHPOBATH IMOKA3aHUS
pUOOPOB, HAXOJUTh 3HAUYCHHE M3MEPSEMON BEIMYMHBI C ITOMOIIBIO YCPETHCHUS
Pe3yIbTaTOB CEPUU U3MEPECHHM M OIEHUBAThH IMOTPEITHOCTh U3MEPEHUI;

MIPOBOJUTH IKCIIEPUMEHTAIBHBIC MCCIACAOBAHUSA 3aBHCHUMOCTEH (DU3UICCKUX
BEMYMH (3aBUCHUMOCTH JABJICHUS BO3JyXa OT €ro o0bh&éMa W HarpeBaHUs WU
OXJIQXKICHHUSI, KICCJIeI0BaHUE SBJICHUS TEINIOOOMEHA ITPH CMEIIMBAHUU XOJIOITHOM U
ropsueii BOABI, 3aBUCUMOCTH CONPOTHUBJICHUS IPOBOJHHUKA OT €r0 JJIMHBI,
IUTOMIAAN TIOMEPEYHOT0 CEYCHUS W YACIBHOTO COMPOTHUBJICHUS BEIIECTBA
IPOBOJIHUKA, CHUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIMPSIHKCHUS Ha
IIPOBOJIHUKE, HCCAEAOBAHUE ITOCIICAOBATEIBLHOTO M IMApaJIICIBHOTO COCIMHEHUMN
IIPOBOJTHUKOB): COBMECTHO C Yy4YHTeJIeM (OPMYIMpPOBATh 3aJadyy W THUIIOTE3Y
WCCJICIOBAHMSI, CAMOCTOSITEIHHO IUIAHUPOBATh HCCIIECIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY C WCIOJIb30BAaHUEM WHCTPYKITUH,
IPEACTABIIATh MOJYYSHHBIEC 3aBUCHUMOCTH (DPU3MYECKUX BEJIIMYHUH B BUJIC TAOJIHUIl U
rpauKOB, OIIEHWBATh IOTPEIIHOCTH, JI€JaTh BBIBOJBI 110  pe3yjIbTaTam
WCCJICIOBAHMSI;



coOmro/iaTh MpaBwia 0Oe30macHoro Tpyna npu padbore ¢ 1abopaTopHBIM
000py/10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYCHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM HAa MX omUcaHus (B TOM
qyclie: CHCTeMa OTOIUIEHHUS JIOMOB, TMTPOMETp, HapoBas TypOWHa, aMmIiepMeTp,
BOJIETMETP, CUETUMK IEKTPUUYECKOW DHEPIUHU, JIEKTPOOCBETUTEIbHBIE PUOOPHI,
HarpeBaTesibHble  3JEKTpOnpuOOpbl  (MpUMEpPHI), MNPEJOXPAHUTENIHM U HX
OpUMeHEeHHe B OBITY U TEXHHKE, NPUMEHEHHE IMOCTOSHHBIX MAarHHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb MOCTOSHHOTO TOKA), MCIONb3Yysl 3HAHUS O
CBOMCTBaX (PU3MUECKUX SIBICHUN, HEOOXOauMble (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA U  HU3MEPUTEIIbHBIC
npuboOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TepMOMETP,
TEPMOC, IICUXPOMETP, TUIPOMETp, JBUTraTelb BHYTPEHHErO  CrOpaHUf,
ANEKTPOCKOI,  PEOCTaT), COCTABISATb CXEMbl JJIEKTPHUUECKMX Iened ¢
NOCJIEOBATENbHBIM W MapaJUICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasinyas
YCIIOBHBIE 0003HAYEHUS AJIEMEHTOB AJIEKTPUUYECKUX LIETIEH, NCII0JIb30BATh CXEMBI
U CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHMUECKHUX YCTPOWCTB, U3MEPHUTEIbHBIX
npruOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPHU PEIICHUH YYEOHO-IIPAKTUYECKUX
3azay;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(OPMALIMIO O MPUMEPax) MPAKTUUECKOTrO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEAHEBHOW XU3HU JUId OOeCleueHUs
0€30MacHOCTH MpHU OOpalllEeHUH C MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUsl 3J0pOBbS W COONIOAEHUS HOPM 3KOJOTMYECKOrOo ITOBEAEHUS B
OKpYKarolen cpeae;

OCYIIECTBIIATh MOUCK MH(pOpMaMK GU3NYECKOro coaepkanus B HTepHeTe,
CaMOCTOATENbHO (OPMYJIUPYsl MOUCKOBBIM 3alpoc, Ha OCHOBE HMMEIOLIUXCS
3HAHUW M CPABHEHUS JONOJHUTENIbHBIX HCTOYHHKOB BBIACIATH WH(GOPMAILHUIO,
KOTOpas sIBJISIETCS IPOTUBOPEUUBOI UITM MOXKET ObITh HEJOCTOBEPHOM;

UCIOJIb30BaTh MPU BBINOJIHEHUHM Y4YEOHBIX 33JaHUNA HAy4YHO-IOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUs, CIIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WNHrepHeT, Biaaerb nNpuéMaMH KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
uH(pOpMaIMK U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE NUCbMEHHBIE M KpPAaTKUE YCTHBIE COOOIIEHUS,
0000111ast nHGOpMALUIO U3 HECKOIBKUX UCTOYHUKOB (PM3MUECKOTO COACPIKAHUSA, B
TOM  4YHcie  MyOJUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  WIH
UCCIIEIOBATENIbCKOM 1eATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh U3YUYEHHbBIN
NOHATUMHBIM  ammapar  Kypca  (U3MKM,  CONpPOBOXJIATh  BBICTYIUIEHUE
MPE3EHTAIUEH;



IPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB M UCCIENOBAHUM (PU3MUECKHUX MPOLIECCOB
pacnpenensatb OOS3aHHOCTHM B TPYIINE B COOTBETCTBUM C IOCTaBICHHBIMU
3alayaMu, CJIEAWTHh 32 BBINOJIHEHUEM IUJIaHa ACHCTBUN U KOPPEKTUPOBAThH €rO,
aJ€KBATHO OLICHMBAaTh COOCTBEHHBbI BKJIAJ B JEATEIbHOCTb TI'PYIIIbIL,
BBICTpaNBaTh KOMMYHHKAaTUBHOE B3aUMOJEWCTBUE, NPOSABISSL T'OTOBHOCTH
paspemiaTb KOHGIUKTHI.

K koHiy oOyueHus ¢ 9 Knacce mpeaMeTHbIE pe3yibTaThl Ha YIIIyOJICHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BAaTh MOHATHUSA (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUSI, HEBECOMOCTh U MEPErpy3KH, LIEHTP TSKECTHU, MEXaHUYECKUE BOJHBI,
3BYK, WH(QPa3BYyK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3ITy4YeHHe, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETA, OJM30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPhl MCITYCKaHUs M MOTJIOLIEHUs, anb(a-, 0eTa- 1 raMma-
U3ITyYEHHUsI, U30TOIbI, SIIEpHAs U TEPMOSACPHAs SHEPreTHKa) U CUMBOJIMYECKUI
S3bIK (PU3UKHU TIPHU PEIICHUN YUeOHBIX U MTPAKTUYECKUX 3a]1a4;

YBEPEHHO  pa3iuyarh  sIBJIEHUA (paBHOMEpHOE U  HEpPaBHOMEpPHOE
OpSIMOJIMHEHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
cBOOOJHOE TaJeHuEe Tel, MABIKEHHE IO OKPYXKHOCTH, B3aWMOJEWUCTBUE Tell,
paBHOBECHE MAaTE€pUAIbHOW TOYKH, PEAKTHUBHOE JBHKEHHE, HEBECOMOCTb,
KojebaTenbHOe JIBH)KEHHE (TapMOHHMYECKHE, 3aTyXalolllhe, BbIHY)KJICHHbIE
KoJeOaHusl), PE30HAHC, BOJIHOBOE JBM)XEHHE (PacrpoOCTpaHEHUE U OTpaKEHUE
3ByKa, HHTephepeHns U Tudpakius BOJH), MPSIMOIMHEHHOE paclpoCTpaHeHNUE,
OTpaXEHUE M TMPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAaKEHUE CBETA,
pasnokeHre Oenoro cBeTa B CIEKTP W CJIOXKEHHE CIEKTPaJbHbIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTh, BO3HMKHOBEHHUE JIMHEHYATOro  CHEKTpa
U3ITy4YEHHs) 1O ONHUCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
J€MOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh  NPOSIBICHUE  M3YyYECHHBIX  (U3MUECKUX  SIBJICHUH B
OKpYy>KaroleM Mupe (B TOM uucie (pU3MYecKue SIBJICHUS B MPUPOAE: MPUIUBBI U
OTJIUBBI, ABMXKEeHUE MIaHeT COJHEYHOW CHCTEMbI, PEAKTUBHOE JIBH)KEHHE >KMBBIX
OpraHU3MOB, BOCHPHATHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHUE, CEMCMHYECKUE
BOJIHBI, I[yHAMH, 9X0, LIBETA TeJI, ONTUYECKUE SIBJICHUS B PUPOJIE, OUOIOTrHYECKOe
NEUCTBUE BUIUMOTO, VYIbTPA()HOJIETOBOTO W PEHTIEHOBCKOTO M3IyYEHUH,
€CTECTBEHHBIM pagOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJUOaKTUBHOE
U3ITy4eHUE TPUPOJHBIX MHUHEPAIOB JIEUCTBHE PAJMOAKTUBHBIX HW3IIYYCHHH Ha
OpraHu3M 4YeJOBeKa), MPU ITOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PUBHUECKUX SBJICHUIA;

OMHCHIBATh M3y4YEHHBIC CBOMCTBA Tel U (PU3MUECKUE SIBICHHS, HCIOJb3Ys
¢usnyeckue BENWYMHBI (CpelHsAs W MTHOBEHHas CKOPOCTh Teja IMpH



HEPAaBHOMEPHOM JBWKEHHH, YCKOPEHHUE, MEpEMENICHUE MNpPH PaBHOYCKOPEHHOM
NPSMOJIMHEWHOM  JIBM)KEHUHM,  YIJIOBasg  CKOPOCTb, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CUJIa TPEHHUS, CUJIa YIPYTOCTH, CHJIA TSXKECTU, YCKOPEHUE CBOOOIHOTO
NaJIeHUsl, BEC Tela, [IEHTP TSKECTH TBEPJOTO Tela, UMITYJIbC Tela, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUYEeCKasi paboTa U MOIIHOCTh, TOTCHIIMAJIbHASI DHEPTHUS Tea,
MOAHATOTO HAaJl TOBEPXHOCTHIO 3€MJIM, TOTEHIUAJIbHAS YHEPTHSI CKATOU MPYKUHBI,
KMHETUYECKAsI SHEpPrusi, IOJHAs MEXaHWUYecKas DSHEPTusi, MEepHOoJ M YacToTa
KoJIeOaHMiA, IePUOI MaTEMAaTUYECKOTO U MPY>KUHHOTO MAsSTHUKOB, JIJTHHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKAa3aTellb MPEIOMIICHUS
cpenbl), TpU  ONUCAHUU TMPABUIBHO  TPaKTOBaTh  (U3MYECKUH  CMBICI
UCIIOIb3YEeMbIX BEJIWYMH, MX OOO3HAUYEHUS W €AUHUIIBI (PU3HYECKUX BEIUYUH,
HAXOJUTh (OPMYJIbI, CBS3BIBAIONINE MAHHYIO (U3UYECKYIO BEIMYHUHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYMNH;

XapaKTepu30BaTh CBOICTBA Tell, (U3MUECKUE SIBICHUS M IPOILIECCHI,
UCIIOb3YS 3aKOH COXPaHEHHUs PHEPIruH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHIUII
CyNEepHo3UlIMM CWJI, MPUHIMI OTHOcUTeNbHOCTH ['anuies, 3axkoHbl HbloTOHa,
3aKOH COXPAHEHHUsI MMIIYJIbCAa, TEOPEMY O KHMHETHYECKOW ZHEpruu, 3akoH ['yka,
3aK0H bepHyiin, 3aKOHBI OTpa)KEHUS U MPETOMIICHHS CBETa, (POPMYIy TOHKOU
JIMH3bI, TJIAHETAPHYIO0 MOJIENb aTOMAa, HYKJIIOHHYIO MOJIEJIb aTOMHOTO $/Ipa, 3aKOHBI
COXpPaHEHHMS 3apsIA0OBOIO U MACCOBOIO YHCEN MPH SACPHBIX PEAKUHUIX, IPU ITOM
pasnuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €70 MATEMATHUYECKOE BHIPAKECHUE;

CTpPOUTH (PU3MYECKHEe MOJENIU pealbHbIX OOBEKTOB, MPOIIECCOB U SIBJICHUM,
BBIJIC/ISITh MPU ITOM CYIIECTBEHHBbIE M BTOPOCTENEHHBIE CBONCTBA OOBEKTOB,
MPOIIECCOB, SIBICHHWM, NPUMEHATh (PU3NYECKHEe MOAETU Il OOBSICHEHHS
(bu3HUEeCKUX MPOIECCOB U pelIeHuUsI yUeOHbIX 3a/1a4;

OOBSACHATH (PU3NUYECKHE SIBJICHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE CHUTyalluid MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelarh
KAueCTBEHHbIC 3aJlayd, B TOM 4YHUCJIE TPeOyIOlUe YHUCIECHHOIO OICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3NYECKHX BEJIMYHWH, IPU STOM BHIOMpATH aJIEKBATHYIO
(bu3HUECKyI0 MOJIENb, BBISBISATh MIPUUYUHHO-CIIE/ICTBEHHbIE CBSI3M W BBICTPAUBAThH
JIOTUYECKYIO LEMOYKY pACCYXAEHUW K3 2—3 maroB ¢ ONOPOM Ha H3YUYCHHbBIE
CBOMCTBa (DM3UYECCKUX SBICHUH, (U3HUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN;

YBEPEHHO peliaTh pacu€THhIC 3a/1aud M0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aleKBaTHYIO (PU3NYECKYI0 MOJIeJb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyIl, cBA3BIBAIOIIUX (PU3UUECKUE BEJIMYMHBI, 3aMMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pEUIEHUE 3a/lauyd, BBISBIATH HEIOCTAIONIME WM HU30BITOYHBIC
JaHHBIE, OOOCHOBBIBaTH BHIOOP METOJAa PEIICHHS 3a/Jayd, HUCIOIb30BaTh
CIIPAaBOYHBIE JAHHBIE, IPUMEHATh METO/blI AHAJIN3a PAa3MEPHOCTEMN, UCIOJIb30BaTh
rpaduyeckue  METOABl  pElleHus  3ajJad, NPOBOAUTh  MaTEeMaTUYECKHUE



npeoOpazoBaHusl U pacy€Thbl, OLCHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYEHUS
(u3nyecKkol BETUYMHBI U OINpPEAENATh Pa3MEPHOCTb (PU3MUECKON BEINYMHBI,
MOJTy4YEHHOM MPH PEIICHUH 3a/1a4H;

pacrmo3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO pEHIMTh MpPU MOMOIUIH
(¢u3nyecKkux METOAOB, M NpearaTb OPUEHTHUPOBOYHBIA CIOCOO pelIeHUs, B
ONMCAaHUU  HUCCIENOBAaHUS  PACIIO3HABATh  IPOBEPAEMOE  IPEIIOJIOKEHUE
(runoTte3y), OLIEHWBATh MPaBWIBHOCTh TMOPSAAKAa TPOBEICHUS HCCICIOBaHUS,
UHTEPIIPETUPOBATDH MOJTYUCHHBIN Pe3ybTarT;

MIPOBOJIUTH OTBITHI 10 HAOIIOACHHUIO (U3UUECKUX SBICHUN MW (QU3UYECKUX
CBOMCTB Tell (M3ydyeHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs DHEPIHUH,
3aKOHA COXpaHEHUs HUMITyJIbCa, ACHCTBUE 3aKOHa bepHyIIu M BO3HUKHOBEHHE
NOIBEMHONM CHJIBI KpbUIa, 3aBUCUMOCTb IepHoAa KojeOaHUN MpyKUHHOTO
MasiTHUKAa OT MacChl Ipy3a U JKECTKOCTH MPYXKUHBI U HE3aBUCHUMOCTb OT
aMIUINTYbl MajblX KOJEOAaHWH, MNPSMOJIMHENHOE paclpOCTpaHEHHE CBETA,
pasnoxkeHure 0enoro CBeTa B CHEKTP, U3yUEHHE CBOMCTB M300paXKeHUs! B MIIOCKOM
3epKajie U CBOMCTB M300pa)KeHUs MpeaMeTa B coOMparoliel JMH3e, HaOloAeHne
CIUIOIIHBIX M JIMHEMUYaThIX CIIEKTPOB U3JIy4YEHHUs): (POPMYJIUPOBATH MPOBEPSIEMOE
Opeanoyio)keHue  (TUIoTesy) O  BO3MOXKHBIX — pe3yJibTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENIbHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa oO0OpyAoBaHUS,
OIHCHIBATh XOJ OMbITa U (POPMYTUPOBATH BHIBOIBL;

OPOBOAUTh IpPU HEOOXOAMMOCTH CEpHUIO0 NPSMBIX H3MEPEHHi, ompeaenss
CpeHEe 3HAa4YeHHE M3MEpseMONM BEJIUYMHBI U  ONpeAeiss IOrPElIHOCTh
pe3yJbTaTOB MPSIMBIX HU3MEPEHUM, OOOCHOBBIBATH BBHIOOP CMOCO0a H3MEpPEHUs
(M3MEpUTENHHOTO MPUOOpPa);

IPOBOJAUTH KOCBEHHbIE U3MEPEHUsI (PU3NUECKUX BEIUYUH (CPEIHSs CKOPOCTh
U YCKOpPEHHE Teja IpU PaBHOYCKOPEHHOM JBH)KEHUHU, YCKOPEHHE CBOOOJHOTO
NajieHus, KECTKOCTh  MPYXKUHBL, KOX(P(OUIIMEHT  TPEHUS  CKOJBKEHUS,
MeXaHh4yeckas paboTa W  MOIIHOCTh, dYacToTa U TMepHojJ  KosieOaHui
MaTeMaTUYeCKOr0 W IPYXKUHHOIO  MasATHUKOB, (OKYCHOE  pacCcTOsHUE
coOuparomield JIMH3BI MU €& ONTHYEeCKas Cuila, paJHOaKTUBHBIM (QOH) cC
UCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJa HW3MEpPEHMs, IUIAHUPOBATh H3MEPEHUS, CaMOCTOATEIBHO COOHpaTh
HKCHEPUMEHTAIbHYI0  YCTAaHOBKY,  BBIYMCIATh  3HAYEHHE  BEJIMYUHBI U
aHAJIM3UPOBATh IOJIyYEHHBIE PE3YyJbTaThl, OLEHUBAs MOIPEUIHOCTh PE3yJIbTaTOB
KOCBEHHBIX U3MEPECHU;

IPOBOJUTH IKCIEPUMEHTAIbHBIE HCCIEAOBAHUS 3aBHCUMOCTEH (PU3MUECKHX
BEJIMYMH (3aBUCUMOCTbh IIyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBUKEHUH 0Oe€3
HAYaJbHOW CKOpPOCTH, 3aBUCHUMOCTb CHWJIBI TPEHHS CKOJBXEHHUS OT CHIIbI
HOPMAJIbHOTO JaBJICHUs, MepuoAa KoJieOaHMH MaTEeMaTHYECKOro MAasTHHUKA OT



JUIMHBl HUTH, OIpPEJCICHHE YCKOPEHUs CBOOOJHOTO TAajeHUs, HCCIEIOBaHUE
W3MEHEHUSI BEJIMYMHBI M HAIPABJICHUS WHAYKIIMOHHOTO TOKA, 3aBUCHMOCTH YTJia
OTp@XEHUS CBETa OT yrja NaJCHUs, yria TMpPeIOMJICHHs OT yria MaaeHus
CBETOBOI'O JIy4ya, HCCIEAOBAaHHWE TPEKOB: HM3MEPEHHE OHHEPrUU YaCTHUIBI 10
TOPMO3HOMY MyTH (10 ¢oTorpadusiMm)): COBMECTHO C yuuTeaeM (OopMyIHpPOBATH
3a/laqy ¥ TUIIOTE3y MCCIICIOBAHUS, CAMOCTOSITENIFHO IJIaHUPOBATh MCCIIEAOBAaHNUE,
CaMOCTOSITENIFHO COOMpPAaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY, MPEACTaBIATh
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUECKUX BEIWYWH B BUJIE TaOIUIl U TPaduKoB,
OIICHUBATh MOTPEIIHOCTH, J€JIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

coOnrofaTh TpaBwia O€30MacHOr0 TpyAa Mpu padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

XapaKTePU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUYECKUX
YCTPONCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OmHcaHUs (B TOM
quclie: CIUJOMETp, AATYMKH TIOJIOKCHHS, PACCTOSHUS WM YCKOPCHHsI, pakKera,
9XOJIOT, OYKH, MEPUCKOIl, (oToammapar, MHUKPOCKOI, TEIECKOI, ONTHYECKHE
CBETOBOJIbI, CIEKTPOCKOIN, MO3UMETp, Kamepa Buibcona), HCmonb3ys 3HAHHUS O
CBOMCTBax (DM3MYECKUX SIBICHUU M HEOOXOJMMBbIe (hPU3NYEeCKre 3aKOHOMEPHOCTH,
UCTIONb30BaTh CXEMBI M CXEMaTHYHBIE PHUCYHKH W3YYCHHBIX TEXHHYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB NpHU
pelieHnn y4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI JUIsi MOCTPOCHUs
U300paKEHUI B IIOCKOM 3€pKajie U coOuparoie JMH3e;

IPUBOJUTH MPUMEPHI (HAXOAUTh WH(OPMAIIHIO O MIPUMEPax) MPAKTHIECKOTO
UCTIONb30BaHUsl (DM3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU Ui OOecTeueHUs
Oe30macHOCTH TpU OOpalleHUH ¢ NpubopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUS 370pOBbsl U COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO TMOBEACHUSA B
OKpYKaroIieu cpene;

OCYHIECTBIISITH MOUCK MHPOpMarmu GU3NIECKOTo coaepkanus B HTepHeTe,
CaMOCTOSITENIbHO (HOPMYIHUPYsI TIOUCKOBBIN 3alpoc, HAXOIUThH MyTH ONpEAeICHUs
JIOCTOBEPHOCTH TOJYy4YEeHHONW HWHGOpMAIMM Ha OCHOBE HWMEIOIIMXCS 3HAHUA U
JIOTIOJTHUTETHHBIX UCTOUHUKOB;

WCIIOJIb30BaTh TP BBITOJTHCHUHM YYCOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTEpUajbl, PECYPChl CETU
WNurtepHer, Biagerb npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, NPeoOpa3zoBaHUs
UHGOpPMAITUHU U3 OJTHOW 3HAKOBOW CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(OpPMAITMU U3 HECKOJBKUX MCTOYHHUKOB (PU3UYECKOTO COJCPIKAHUS, IMyOJIMIHO
MPEICTABIIATh PE3YyJIbTAThl MPOSKTHON MM HCCIIEIOBATEIBCKOMN AEATENBHOCTU MIPU
TOM TPaMOTHO HCIOJIb30BaTh HM3YUYEHHBIH TOHATUWHBIA ammapar H3y4aeMoro



paznena (U3UMKM M COMPOBOXKAATH BBICTYIUICHHWE TMpE3CHTAMe ¢ y4EToM
0COOEHHOCTEH ayIMTOpUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
e/n KonTpoabHbI IpakTHyeckun
NPorpamMmsblI Bcero OHTpOT ¢ p cexne o0pa3oBaTe/ibHbIE
ThI ThI
pa6o pa6o pecypebi
Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
1.1 ®duznka — HayKa 0 IpUpoje 2
1.2 du3nYecKre BeITUYHNHbI 4 3
1.3 EcTecTBeHHO-HAay4YHBIN METOJ TO3HAHUS 2 1
Hroro no pazaeny 8
Paspnen 2. IlepBoHayabHbIE CBEJACHHS 0 CTPOCHMHU BellleCTBA
2.1 CrtpoeHue BemiecTBa 2 1
JIBM>KeHUEe U B3aMMOJICHCTBHE YaCTHII
2.2 4 )
BeIlleCTBA
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 1
Hroro no pazneny 7
Paznen 3. /IBuskeHue U B3auMo/IeiicTBHE TeJl
3.1 MexaHn4eckoe JBHKCHUE 10 2
32 HNuepuus, macca, IIIOTHOCTh 9 1 1
33 Cuna. Buab! cun 15 1 3
Hroro no pazaeny 34




Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaya naBnenust

4.1 . 5 2
TBEPABIMU TENIAMU, KUIKOCTSIMH U Ta3aMu
4.2 JlaBaeHHe KUIKOCTH 6
43 AtmocdepHoe naBieHUE 5 1
44 ,)_—[eI/ICTBITI‘e KUJKOCTHU U Ta3a Ha 12 3
HnorpyEHHOE B HUX TEJO
Hroro no pazaeny 28
Pazgen S. PaboTa u MOIIHOCTB. JHEPrust
5.1 Pa6ota u moutHOCTH 6 1
5.2 [IpocTbie MeXaHNU3MBI 8 2
53 MexaHnyeckast SJHeprus 5 1
Uroro no pazaeny 19
Pa3nea 6. IloBTopuTe1bHO-000011a101M I MOYJIb
6.1 [ToBTOpPUTENEHO-0000IIAOIINI MOTYITH 6
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




8 KVIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
) NPOrpamMMmsbl Bcero Kontpoaensie | Ilpakriieckue o0pa3oBaTe/bHbIEC
padoThI padoThI pecype
Pa3pean 1. TenioBbie iBJICHUSA
1.1 CTpoeHue U CBOWCTBA BEIIIECTBA 6
1.2 TernoBbie poLECCHI 33 1 6.5
Hroro no pazneny 39
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tela 9 |
’ U UX B3aUMOJEHCTBHS
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 31 1 10
2.3 MarHuTHbI€ SIBICHUS 11 2 4
24 DneKTpOMarHuTHas MHAYKIHS 7 1 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-000011a10IM I MOAYJIb
3.1 [ToBTOpUTENBEHO-00001IIAIONINIT MOTYIIB 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
en/n KonTpoabHbl IIpakTH4eckn
NMPorpamMmMbl Bcero OHTpO ¢ p cckue o0pa3oBaTe/ibHbIE
a0oThbI a00ThbI
pabo pabo pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUSA
MexaHuuyeckoe IBUKEHUE U CIIOCOOBI €ro
1.1 30 1 4
ONUCaHus
1.2 BsaumoneiicTBue Ten 18 4
1.3 3aKOHbBI COXpAHEHUS 15 1 2
Hroro no pazaeny 63
Pazgen 2. Mexannyeckue KoJae0aHUs U BOJTHbI
2.1 Mexanudeckue KojiebaHus 8 3.5
2.2 MexaHuuyeckre BOJIHBI. 3BYK 10 3
Hroro no paszneny 18
Pa3jen 3. DiieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEKTPOMarHUTHOE M0JIE U 6
' 3JIEKTPOMArHUTHBIC BOJTHBI
Hroro no paszneny 6
Pa3nen 4. CBeToBbI€ AIBJICHUS
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETa 8 2
4.2 JIMH3BI U ONTUYECKUE TPUOOPHI 6 1




43 Paznosxenue 6enoro cBeTa B CIEKTP 2 1
Hroro no pazaeny 16
Pa3znen S. KBanTOBBIC SIBJICHUA
5.1 Hcnyckanue v morjioneHne cBeTa aTOMOM 4 1
5.2 Ctpoenue aTOMHOTO sijipa 5
53 SnepHbie peakuu 7
Uroro no pazaeny 16
Pa3nea 6. [loBTopuTe1bH0-0000111a101IM I MOAYJIb
6.1 Mexanuueckue sBIeHUS (IOBTOPUTEIBHO- 6 3
' 0000IIAKOIINI MOTYJTh)
62 TemoBsIe siBNIEHUS (TIOBTOPUTEITHHO- 3
' 0000IIArOIIUI MOTYJIb)
6.3 DNEKTPOMAarHUTHEIC SIBICHUS 3 !
' (moBTOPUTENBHO-0000IAIOIINI MOAYJIb)
6.4 CaeToBBIC SIBJICHUS (TTOBTOPUTEIHHO- | 1
' 0000IarOIIH MOIYJIb)
6.5 [ToBTOpUTENBHO-00001IAIOIINIA MOTYIIb 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 26.5




ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOM OFPA30BATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA3OBAHUSA

7 KIIACC

Kon
NpoBepPsIeMOro
pe3yabTara

1.1

IIpoBepsiemble npeaMeTHBIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

HCIIOJIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pasinyaTh SBJICHUSA 110 ONHMCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTAHHOE (PH3UUECKOE SBIICHHUE

1.3

pacro3HaBaTh  MpOSIBIEHHME  M3YYCHHbIX  (PU3MUYECKUX  SIBIEHUH B
OKpY’KalollleM MHUpe, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
TOM TIEPEBOIUTH MPAKTHUECKYIO 3aJady B y4eOHYI0, BBLACTATH
CyIIIeCTBEHHBIE CBOMCTBA (IPU3HAKM) (PU3UUECKUX SIBICHUN

1.4

OMNHKCBIBATh M3YUYCHHbIE CBOMCTBA Tel M (PU3NYECKHUE SIBICHUS, UCHOJb3Ys
¢usuueckue  BEIMYMHBI, MpPU  ONUCAHUM  MPABUIBHO  TPAKTOBAThH
(U3NUECKUN CMBICT MCIIOJIB3YEMBIX BEIHMYUH, UX 0003HAYCHHUS U €TUHHIIBI
(¢u3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLIME JAaHHYIO
¢u3NYeCKyl0 BEIMYMHY C JAPYTMMU BEJIMYUMHAMH, CTPOUTH TIpaduxu
M3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYUH

1.5

XapaKkTepu30BaTh CBONCTBA TeN, (U3NYCCKUE SBICHUS H TPOIECCHI,
WCIOJb3ysl  U3YYEHHbIE 3aKOHbI, TMpPU HOTOM J1aBaTh  CJOBECHYIO
(GhOpMyYITHUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BBIpAKCHUE

1.6

00BSACHATH (PU3MUECKUE SBIICHUS, IPOIECCHI U CBONCTBA TEJI, B TOM YHCIIE U
B KOHTEKCTE CUTYalMi MPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BISBISATh
MPUYHHHO-CJICACTBEHHBIC CBSA3H, CTPOUTH O0BsICHEHNE U3 1 — 2 TOTUYeCKHUX
maroB ¢ omopo Ha 1 — 2 W3y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHM,
(U3UYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemate pacuérHele 3agaud B 1 — 2 nelCTBUSA, WCHOJB3Yys 3aKOHBI U
dbopmynel, CBs3bIBatoONIMe (U3MYECKHME BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3ajjaudl 3allMChIBATh KPATKOE YCJIOBME, MOACTaBIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJbl M INPOBOAUTH PACUEThl, HAXOJIUTh CIIPABOYHBIE
JTaHHbIe, HEOOXOAUMBIE Ul PELIeHHs 3a/ad, OLIEHWBATh PEAMCTHYHOCTh
MOJYYEHHOM (hrU3nYecKOi BEIMUUHBI

1.8

pacro3HaBaTh IpOOJEMBI, KOTOPblE MOXHO PELIMTh IpPHU HNOMOILU
(GU3NYECKUX METOJI0B, B OIMCAHUU HCCIEIOBaHUS BBIIEIATH MIPOBEPSIEMOe
NpPEINoNoKeHue (TUIoTe3y), pa3iuiaTh U HHTEPIPETUPOBATH MOTyYEHHBIN
pe3yabTaT, HAaXOAWTh OIMIMOKM B XOJE€ OIBITA, JeNaTh BBIBOABI IO €ro




pe3ysbTaTamMm

1.9

IPOBOJUTH OMBITHI MO HAOTIONEHUIO (PU3UUECKUX SABICHUNA WIN (PU3NUECKUX
CBOWCTB Tel: (hOPMYJIHPOBATH IMPOBEPSIEMbIE IMPEINOI0KEHUS, COOMPAThH
YCTaHOBKY W3 MPEIUIOKEHHOTO 000pYyIOBaHHS, 3allUCHIBATH XOJ OIBITA U
(bopMyTUPOBAThH BHIBOIBI

1.10

BBIIIOJHATh HpPSIMBIE H3MEPEHUS C HCIIOJIB30BAHMEM AHAJIOTOBBIX U
UQPPOBBIX MPHOOPOB, 3aNMUCHIBATh IOKa3aHUs MPHOOPOB C YYETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

NPOBOJUTH HCCIEIOBAHUE 3aBUCHMOCTH OJHOW (PU3MUECKONW BETUYMHBI OT
IpYyrom ¢ UCIHOJIB30BAaHUEM IIPSAMBIX HW3MEPEHHM, Yy4acTBOBATh B
IUIAHUPOBAaHUM  Y4E€OHOTO  HCCIENOBaHMSA, COOMpAaTh YCTAaHOBKY |
BBIMIOJHATh HM3MEPEHHUs, CIEAysl MPEeAOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3yabTaThl IOJIyYEHHONW 3aBUCUMOCTH (U3NYECKUX BEJIWYMH B BHJE
IpPEUIOKEHHBIX Ta0aull U TrpaduKoB, JelaTh BBIBOJBI MO pe3yibTaTaM
WCCIIEIOBAHMSI

1.12

MPOBOJIUTh KOCBEHHBIC W3MEPEHHUSI (PU3WYECKUX BEIUYHH, CIEAys
MPEJIOKEHHOW WHCTPYKUMU: TIpU BBINOJHEHUH HW3MEpPEHUil cobupaTh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U BBIUHCIATH 3HAUEHUE HCKOMOM
BEJIMYMHBI

1.13

co0JI01aTh MpaBWJIa TEXHUKH 0€30MacCHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000py10BaHHEM

1.14

yKa3blBaTh IPUHLMIIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB,
XapaKTepu30BaTh NPUHLHUIBI  JIEHCTBUS  M3YYEHHBIX MpPUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C IMOMOIUBIO MX OINKCAHUSA, UCIOJb3Yys 3HAHUSA O
CBOMCTBaX (hU3MYECKHUX SIBIEHUN M HeoOXoAuMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

NPUBOIUTL  TpUMEphl  (HaxoauTh  WHGOpPMANMIO O  TpUMepax)
NPaKTUYECKOTO HCIONb30BaHUsl (DU3MYECKUX 3HAHUH B TOBCEIHEBHOM
KU3HM Il oOecrieyeHrst 0€30MacHOCTH TP OOpalleHuH ¢ MpudOopaMu U
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS 370POBbS U COOTIOACHUS] HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKPY KAOIIEH cpee

1.16

OCYILECTBJIATh OTOOpP MCTOYHUKOB HHpopmanuun B cetu VHTepHeT B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHMM M I[YyTEM CPaBHEHUsA pPaA3lIUYHBIX HCTOYHHUKOB  BBIIEIATH
UHPOPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUMBONHIN MOXKET OBITH
HEJI0OCTOBEPHOHI

1.17

WCIIONIb30BaTh MPHU BBHIMOJHEHUHM YYEOHBIX 3aJaHUN HAay4YHOMIOIYJSIPHYIO
TUTepaTypy (QU3NUECKOro COAEpIKAHMs, CIIPABOYHBIE MaTEPHAIIbI, PECYPCHI
CCTHU I/IHTepHeT, BJIaACThb HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTA,
npeoOpazoBaHus HH(GOPMAILIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCbMEHHBIE U YCTHbIE COOOIIEHHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMaUU (PU3NIECKOTO COACPIKAaHUS, B TOM




YuCie MyOJuYHO AeNIaTh KPaTKUE COOOIICHUS O pe3yIbTaTaxX MPOEKTOB WIIH
Y4eOHBIX MCCIICIOBAHUN, TIPH TOM TPaAMOTHO HCIIOJIb30BaTh W3YUYEHHBIN
MOHATUHHBIN ammapar Kypca (HU3UKH, CONPOBOXKIATh BBICTYIUICHUE
Ipe3eHTaluen

1.19

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN paclpenesTh
00513aHHOCTH B TIpyINI€ B COOTBETCTBUM C IIOCTABICHHBIMM 3a/ayaMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIaHA JEUCTBUM, aJEKBAaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATEIBHOCTh  IPYMIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICUCTBHUE, YYUTBIBAsI MHEHUE OKPYKAIOIINX

8 KUIACC

Kon
NpoBEPsSIEMOro
pe3yJbTarta

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

HUCII0JIBb30BAaTh IIOHATHUA

1.2

pas3InyaTh SIBJCHUS MO0 OMMCAHHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHUE

1.3

pacrio3HaBaTh  NPOSIBICHHE  HM3YYCHHBIX  (PU3MUYECKUX  SIBICHUH B
OKpY’KalollleM MHUpEe, B TOM 4uclie (U3UYECKUe SBICHUS B MPHUPOJE, MPH
9TOM NEPCBOJAUTH IMPAaKTUYCCKYIO 3agavy B yqe6HyI0, BBIACIATH
CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3UICCKUX SBICHUIN

1.4

OMHCHIBATh M3yYEHHBIC CBONCTBA TN M (PU3UYECCKHUE SIBICHUS, UCTIOIB3YS
¢u3nUecKkue  BETWYMHBI, TIPU  ONHMCAHUM  TMPABWIBHO  TPaKTOBATh
(UBUYECKUH CMBICT HCIOJIb3YEMbIX BETUYMH, O003HAUYCHUS] W €IUHUIIBI
bu3nyecKuX BEIMYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIME JAaHHYIO
bu3NYeCKyl0 BEIWYMHY C JAPYTMMH BEJIUYUHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHUH

1.5

XapaKTEpU30BaATh CBOICTBaA TCII, (i)mnqecxne SABJICHUA W TIIPOLCCCHI,
HCIIOJIB3YyA HN3YYCHHBIC 3aKOHBI, npu 9TOM JaBaThb CJIOBECHYIO
(l)OpMy.]'II/IpOBKy 3dKOHa U 3allUCBbIBATh €T0 MAaTECMATHYCCKOC BbIPAKCHUC

1.6

OOBSACHATh (PU3NICCKUE TMPOIECCHl W CBOWCTBA TEJI, B TOM YHCIC U B
KOHTEKCTE CHUTyalluid TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYHHHO-CJICACTBEHHBIC CBS3H, CTPOUTH 00BsICHEHNE U3 | — 2 TOTHYECKHUX
IaroB ¢ NmoMomibio 1 — 2 HM3yuYeHHBIX CBOMCTBA (PU3UYECKUX SBIICHUH,
bu3MYECKUX 3aKOHA MU 3aKOHOMEPHOCTHU

1.7

pemath pacy€THble 3a7ayd B 2 — 3 JACUCTBHS, HCHOJIb3YS 3aKOHBI U
dbopMyIibl, CBs3bIBalONIME (QHU3NUYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUSI 3aJlaud 3alKChiBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEIOCTATOK
JAHHBIX JJs pelleHus 3aJadd, BBIOUPATh 3aKOHBI U (QOPMYIIBL,
HeoOXoauMmble A €€ pelleHus, NPOBOAUTh pacyéTbl M CpaBHUBATh




IMMOJIYYCHHOC 3HAUYCHUC (i)HSI/I‘-IGCKOfI BEJINYNHBI C U3BECTHBIMU JaHHBIMH

1.8

pacro3HaBaTh IpOOJEMBI, KOTOpPbIE MOXHO PEUIMTh MpPU MOMOILU
($U3NUECKUX METOJIOB, HWCIOJb3ysd OINHMCAHUE MHCCIIEOBAHUS, BBIACIATDH
IIPOBEPSIEMOE  IIPEAINOJIOKEHHE, OLICHMBATh IPABWIBHOCTH  MOpPSAIKA
IIPOBEACHUS UCCIIEI0BAHMUS, I€JaTh BBIBOIBI

1.9

MPOBOJUTH OMBITHI MO HAOIIOAEHUIO (PU3UUECKUX SABICHUN WIN (PU3NIECKUX
CBOWMCTB Tell: (pOPMYIHPOBATH TPOBEPSEMBIC IMPEANONIOKCHHS, COOMPATh
YCTaHOBKY M3 IPEIUIOKEHHOTO OO0OPYJIOBaHUS, OMMCHIBATH XOJl ONBITA U
(GopMyIMpPOBATH BBIBOI

1.10

BBITIOJHATH MPSAMbIE U3MEPEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX IPUOOPOB
U J1aTYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH PE3YJbTaThl U3MEPEHUN C
y4€TOM 33J]aHHOM aOCOJIFOTHON MOTPEIIHOCTH

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BETUYMHBI OT
Ipyroi ¢  HUCHOJIB30BAaHWEM  NPSIMBIX  M3MEpPEHUM:  IUIAaHUPOBATH
UCCIIEIOBaHUE, COOMpaTh YCTAHOBKY U BBINOJHITH H3MEPEHHUA, CIENys
NpeJIOKEHHOMY  IUIaHy,  (UKCHUPOBATh  Pe3yJbTaThl  MOJTYYEHHOH
3aBUCUMOCTH B BHJI€ TaOJIUI] U IrpauKoOB, JeIaTh BBIBOABI 10 pPe3yibTaTaM
WCCIIEIOBAHMS

1.12

MPOBOJIUTh KOCBEHHBIC M3MEpEeHUs] (DU3UYECKUX BEIUYHMH: TUIAHUPOBATH
U3MEpEeHUs, CcOOMpaTh  AKCIEPUMEHTAJbHYIO  YCTAHOBKY,  CIleays
MPeI0KEHHOW HHCTPYKLUH, U BBIYUCIATH 3HAYCHHE BETUUHHbI

1.13

coOo1aTh MpaBUiia TEXHUKH 0€30MacHOCTH MpU paboTe ¢ JabopaTOpHBIM
000py10BaHHEM

1.14

XapakTepu30BaTh NPUHIUNBI  JIEHCTBUA  U3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA MX OINMCAHMS, UCIIONb3YS 3HAHUA O
CBOWMCTBAaX  (U3MYECKUX SBICHMA ©  HeoOXomumble  (pu3mueckKue
3aKOHOMEPHOCTH

1.15

paCHOSHaBaTL HpOCTBIC TEXHHUYECCKHUC yCTpOfICTBa 148 I/I3MepI/ITCHLHLIe
HpI/I60pBI II0 CXeMaM H CXEMAaTHUYHBIM pI/ICYHKaM, COCTABJIATH CXCEMBbI
ANEKTPUYECKUX  IeMeld C  TOCJIENOBaTeIbHBIM W MapajuleIbHbIM
COCIMHCHUEM SJIEMEHTOB, pa3jinyas YCIOBHBIE O0O3HAYCHHUS SJIEMEHTOB
AIEKTPUUECKHUX TETIeH

1.16

IPUBOIUTH  HpuUMepbl  (HaxoauTh  MHGpOpMaLMIO O  IpUMepax)
NPaKTUYECKOTO HCIONBb30BaHUS (U3WYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HH U1l oOecrieueHrss 0€30MacHOCTH P OOpalleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 370POBbS U COOIIOACHUSI HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPY KaIoIIEel cpee

1.17

OCYUIECTBIIATh NOUCK HH(pOpManuu (U3MYECKOTO COJAEpXKAaHUS B CETU
WNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAaHUM W MOYTEM CpAaBHEHUS
JIOTIOTHUTEIbHBIX MCTOYHUKOB BBIICISATh MH(POPMAIIHIO, KOTOPAs SBIISIETCS
MIPOTUBOPEUNBON U MOXKET OBITh HEJJOCTOBEPHOM

1.18

MCIIOJIb30BaTh MPHU BBITOJHEHUU Y4YE€OHBIX 33JaHUN HAyYHO-TOMYJISIPHYIO




TUTEPATYpy (U3HUECKOr0 CONepKaHUsl, CIIPAaBOYHBIE MaTEepPUAIIbl, PECYPCHI
cetu HMHrepHer; BiajeTb MNpuUéMaMH KOHCIEKTHPOBAHMUS  TEKCTa,
npeoOpazoBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co31aBaTb CO6CTB€HHBI€ IINCBMCHHBIC H KpaTKI/IC yCTHBIe COO6HI€HI/I$I,
0000mass wHGOPMAIMIO W3 HECKOJBKUX HMCTOYHUKOB (PU3UIECKOTO
COJICP)KaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIIATE PE3yIbTaThl MPOCKTHON
WJIH UCCIIEIOBATEIBLCKOM JICATSIBHOCTH, IIPH 3TOM IPAMOTHO HCIIOJIb30BaTh
W3YYCHHBIN TMOHATHUHHBIA ammapaT Kypca (HU3HKH, CONPOBOXKIATh
BBICTYIUICHHE IIPE3CHTALUEN

1.20

IpPU BBIOJIHEHUU Y4YEOHBIX TMPOEKTOB M HCCIEAOBaHUN (DU3MUECKHUX
MPOLIECCOB paclpedensaTh OOS3aHHOCTH B TPYIMIe B COOTBETCTBHM C
[IOCTaBJICHHBIMM 3a7a4aMH, CIEIUTh 3a BBIIIOJHEHWEM IUIaHA NEHCTBUU U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
JIEATEIbHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHHMKAaTUBHOE B3aMMOJIECHCTBUE,
IIPOSIBIISS TOTOBHOCTh pa3peliaTb KOH(IUKTHI

9 KUIIACC

Kon
NpoBepPsIeMOro
pe3yabTarTa

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

HCII0JIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pa3IvyaTh SIBJCHUS [0 OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINICCKOE SIBIICHUE

1.3

pacro3HaBaTh  TMpOSIBICHHE  HM3YYCHHBIX  (PU3MUECKUX  SIBICHUH B
OKpY’KalollleM MHUpE, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
TOM TIEPEBOJIUTH TMPAKTHUECKYIO 3aJady B y4ueOHYyI0, BBLACTATH
CYILIECTBEHHBIE CBOICTBA (MIPU3HAKU) (PU3UUYECKUX SIBICHUN

1.4

OIKCBIBATh M3YUYCHHbIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHUS, UCHOJb3YS
¢u3pueckue  BEIMYMHBI, MpPU  ONUCAHUU  MPABUIBHO  TPAKTOBAThH
($U3NUECKUN CMBICT HCIIONB3YEMBIX BEIUYMH, O0O3HAYCHUS U €IHHULIBI
¢u3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLINE JaHHYIO
¢u3NYECKyl0 BEIWYMHY C JAPYTMMH BEJIWYHMHAMH, CTPOUTH TIpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUYECKUE SIBICHUS U MPOIECCHI,
UCIIONIb3Ysl ~ M3yYCHHBIE 3aKOHBI, TPU ITOM JaBaTh CIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA U 3allMChIBATh €70 MaTEMaTHUYECKOE BbIpaKEHHE

1.6

OOBSACHATh (U3NYCCKUE TMPOIECCHl W CBOWCTBA TEJI, B TOM YHWCIEC U B
KOHTEKCTE CHUTYAIMi NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHO-CJICACTBEHHBIC CBSA3HU, CTPOUTH O0BsICHEHNE U3 2 — 3 JTOTUYECKHUX




[1aroB ¢ MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA (PU3MYECKUX SBIICHUH,
(GU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemate pacuéTHele 3ajayd (omupamomuecs Ha cuctemMy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI M (DOPMYIIBI, CBS3BIBAIOIINE (PU3UIECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a yCIOBHS 3a/ladd 3alWCHIBAaTh KpPaTKOE
yCIIOBUE, BBIABIATH HEAOCTAIOIINE WIM H30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI ¥ ()OPMYJIBI, HEOOXOIUMBIE JJIsI PELICHHs, TPOBOIUTH PAcUYETHl U
OLICHUBATh  PEATMCTUYHOCTb  IOJYYEHHOIO  3HAueHHs  (U3NYECKOMH
BCJINYHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO pPEIIUTh MpPH MOMOIIU
(bU3MYECKUX METOAOB, HCIONB3Yys OMNHCAHHME WCCIEIOBAHUS, BBIICIATH
MIPOBEPSIEMOE  MPEANOJIOKEHHE, OLIEHUBaTh MPABWIBHOCTh  MOpPSIKA
MPOBEACHUS  HUCCJIENOBAaHMsI,  JieaTh  BBIBOABL,  MHTEPHPETUPOBATH
pe3yabTaThl HAOIIOIEHUN U OTIBITOB

1.9

MPOBOJIUTH OTIBITHI IO HAOITFOICHUIO (PU3UUCCKUX SIBICHUN WIN (HU3NICCKUX
CBOICTB TeNI: CaMOCTOATEIBHO COOMpATh YCTAHOBKY W3 HU30BITOYHOTO
Habopa 00OpyJOBaHHS, OIHUCHIBATH XOJI OMNBITA M €ro pPe3yJbTaThl,
(bopMyIUPOBaThH BHIBOIBI

1.10

NPOBOUTH NPU HEOOXOAMMOCTH CEPHIO TNPSAMBIX HW3MEPEHHM, OINpenemss
cpeiHee 3Ha4YeHUE M3MepseMod BenmuuHbl (pokycHOe paccrosiHue
coOuparonieid  JTUH3bI), OOOCHOBBIBATH BBIOOpP crmocoba H3MEepeHHs
(u3mepureabHOro npudopa)

NPOBOIUTH  MCCJIENOBAaHWE 3aBHUCUMOCTEH  (U3NYECKMX BEIMYUH C
UCIIOJBb30BAaHUEM TPSAMBIX HW3MEPEHMI: IJIaHUPOBaThb MCCIEA0BaHUE,
CaMOCTOSITEILHO ~ COOMpaTh  yCTAHOBKY, (PHKCHpPOBAaTh  pE3yJbTAaThl
MOJIyYEHHOM 3aBUCHUMOCTM (U3WYECKUX BEIMYMH B BHUAE TaOIUIU
rpauKoB, JAeaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

MPOBOANTH KOCBEHHBIC H3MEpeHUs (U3MYECKUX BEIWYHMH: IJIAHUPOBATH
U3MEpEHHs, COOMpaTh SKCHEPUMEHTAIbHYI0 YCTAHOBKY W BBIMOJHATH
W3MEPEHHs], CIeAys NPEIIOKCHHOW HHCTPYKIIMH, BBIYHCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIU3UPOBAThH MOJyUYEHHBIE PE3YNbTaThl C YUETOM 3aJaHHON
MOTPEIIHOCTH U3MEpPEHUI

1.13

coOIOIaTh MpaBMiia TEXHUKH 0€301MacHOCTH TpU paboTe ¢ J1abopaTOpHBIM
000py10BaHHEM

1.14

pa3nuyaTth OCHOBHBIE TMPU3HAKU M3YYEHHBIX (PU3UUECKUX MOJIENECH:
MaTepuajgbHasi TOYKa, a0OCOJIIOTHO TBEPIOE TEJIO0, TOYEUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JINH34, IUIAHETapHasl MOJEIIb aTOMa, HYKJIIOHHAsi MOJEIb
aTOMHOTO Spa

1.15

XapaKkTepu30BaTh TMPUHIMUIBI  JEHCTBUS U3YYCHHBIX MpPHOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMMCAHMS, WUCIIONB3YS 3HAHUA O
CBOMCTBaX  (pu3WUYecKUxX SBJICHMHA ©  HEOOXOIuWMble  (DU3UYECKUE
3aKOHOMEPHOCTH




1.16

HCIIOJIH30BATh CXEMBI M CXEMaTHYHBIC PUCYHKU HM3YyUYCHHBIX TEXHHUYECKHX
YCTPOICTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB MPU
pelIeHnr  y4yeOHO-TPAaKTHUYECKUX  3a/Jad, ONTHYECKHE CXEeMbl s
MIOCTPOCHUS N300paKEHUH B IIIOCKOM 3epKalie M COOMpAroLIeil THH3e

1.17

NPUBOJIUTL  TpUMEphl  (HaxoauTh  WHGOpPMANMIO O  TpUMepax)
NPaKTUYECKOTO HCIOIBb30BaHUs (U3WYECKHX 3HAHUH B TIOBCEIHEBHOM
KU3HHU 11 oOecriedeHus] 0€30MacHOCTH MPU OOpaIlieHuH ¢ MpuOOpaMu |
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 370POBbsI U COONIOACHUS HOPM
AKOJIOTMYECKOTO TIOBEJICHUS B OKPY KaIOIIEH cpe/e

1.18

OCYILECTBJIATh TMOMCK HHGpOpMALMU (PU3UUECKOTrO0 COACpKAHUA B CETH
WHTepHeT, caMoCTOATENbHO (HOpMYIUpPYsl MOUCKOBBIM 3ampoc, HaXoIUTh
MYTU OIpEeNIeHUs] TOCTOBEPHOCTH IMOJy4eHHOH MH()OpPMALMU HAa OCHOBE
UMEIOLIUXCS 3HAHUN U JONOJHUTENIBHBIX HCTOUHUKOB

1.19

UCIIONIb30BaTh MPHU BBIMOJHEHUU Y4YEOHBIX 33JJaHUN HAayYHO-TIOMYJISIPHYIO
auTepaTypy (QpU3NYECKOro COAEpKAHMs, CIIPABOYHBIE MaTEPHAIbl, PECYPCHI
ceru MHrepHer; Bianerb INpuUEMaMU  KOHCIIEKTUPOBAaHMS  TEKCTa,
npeoOpazoBanHus HH(GOPMAILIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIC M YCTHBIE COOOIIECHUS Ha OCHOBE
uH(pOpMallMd M3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJEpKaHus,
myOJIMYHO MPEACTaBIATh PE3YNbTAThl MPOSKTHON WM MCCIEN0BATENbCKON
JIEATENBHOCTH, TP 3TOM I'PAaMOTHO MCIIOJb30BaTh U3YYEHHbIN MOHSITUHHBIN
ammapat Hu3ydaeMmMoro paszzienia (QU3MKA M COMPOBOXKIATH BBICTYILICHHUE
MIPE3CHTANNEH ¢ YIETOM OCOOCHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

IpU BBHIMOJHEHHUH Y4YEOHBIX NPOEKTOB U HCCIENOBAaHUN (U3NUECKUX
IIPOLIECCOB paclpeiensaTh OOS3aHHOCTHM B TpyNIEe B COOTBETCTBHM C
MOCTaBJICHHBIMU 3aJla4aMM, CJIECIUTh 32 BBINOJIHEHUEM IUIaHA JACUCTBUN U
KOpPPEKTUPOBAaTh €ro, AaJeKBaTHO OLEHUBaTh COOCTBEHHBIH BKJIAJ B
JEATEIbHOCTh TPYMIbI, BBICTPANBATh KOMMYHHMKAaTUBHOE B3aMMOJIEHCTBHE,
MIPOSIBIISE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
7 KIIACC

Kon Kon
IIpoBepsiemble 3J1eMEHTHI COIEP:KAHUS
pasiesia  3JieMeHTa

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

®dusnka — Hayka O mpupone. SBieHus npupoasl. Ouznyeckue
1.1 SIBIICHUS: MEXaHHYeCKHUe, TEIJIOBLIC, 3JIEKTPUYECKHUE,
MarHuTHBIC, CBETOBBIC, 3BYKOBBIC

dusnueckue BenUUMHBL. M3mepenue (u3MUECKUX BEIUYMH.
1.2 dusnueckue npuOOpBHI. ITorpemnocts U3MEPECHUM.
MexnyHapoaHas cucTeMa eIMHHULL

EctecTBeHHOHayuyHBIi ~ METOA  MO3HAHUA:  HAOJIIOACHHE,
1 13 MOCTAaHOBKAa HAYYHOTO BOIIPOCA, BBIIBM)KEHHE THIIOTE3,
' AKCIIEPUMEHT MO MpOBEpPKE  THUIOTE3, 00BsICHEHHE

Ha0JIFOIaeEMOTO SIBJICHUS

14 Onucanne GpU3NUIECKUX SBICHUI C MOMOIIBI0 MOIETIEi

[TpakTuueckue padbOThI:

N3MepeHne paccTOsTHUM.
L5 H3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.
' Omnpenenenue pasMepoB MajbIX TEJ.

H3mepenue Ttemneparypel INpU IIOMOIIMA KUIKOCTHOTO

TEPMOMETPA U JaTYMKA TEMIIepaTypbl

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNH BEIIECTBA

CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3MepBhI.

21 OnbIThI, JOKa3bIBAIOLINE JUCKPETHOE CTPOCHHUE BELECTBA

27 JIBmkenne vactull BemecTBa. CBs3b CKOPOCTH JBUKCHHS
' 4acTuIl ¢ Temreparypoil. bBpoyHoBckoe nBmxenue, muddysus

23 B3aumopeiicTBie YacTHI] BEIIECTBA: TPUTIKEHUE U
' OTTaJIKUBAHUE

2 ArperaTHble COCTOSIHUSI BEILlECTBA: CTPOCHHE Ta3oB,

24 KUAKOCTEH U TBEPABIX (KpUCTANIMYECKUX) Ted. B3zauMocBs3b

' MEXy CBOMCTBAMHU BEIECTB B PAa3HBIX arperaTHBIX COCTOSHHSIX
U MX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM
2.5 OC0oOCHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[TpakTuueckue padbOThI:
2.6 Ouenka jamamMeTpa  aroMa  METOAOM  psAmoB  (C

ucIob30BanueM (pororpaduii).




OMBITHI 110 HAOJIOICHHUIO TEMIOBOTO PACHTUPEHUS Ta30B.
OnpIThl IO OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYJISPHOTO
MPUTSHKEHUS

JABMXEHUE U

B3AUMO/JIEMCTBUE TEJI

3.1

Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEpPaBHOMEPHOE
JIBIDKEHHE

3.2

Ckopoctb. CpenHsisi CKOPOCTb TpU  HEPAaBHOMEPHOM
IBUKEHUH. Pacdyér myTH U BpeMeHH IBUKEHUS

33

SlBnenve wHEepuMU. 3aKOH MHEpHHH. B3aumMomeicTBue Ten Kak
MPUYMHA U3MEHEHHSI CKOPOCTH ABMKEHMS Tell. Macca Kak Mepa
WHEPTHOCTH TeJa

3.4

TTimorHOCTE BemtecTBa. CBSA3b IUIOTHOCTH C KOJHMYECTBOM
MOJIEKYJI B €IMHUIIE 00BhEMA BEIIECTBA

3.5

Cuna kak XapaKTCPHUCTHUKA BSaHMO,[[efICTBI/IH TCII

3.6

Cuna ymnpyroctu u 3akoH ['yka. Mi3mMepeHue cuiibl ¢ MOMOIIBIO
JUHAMOMeETpa

3.7

SIBimenue TaAroreHus M cwia TsokecTH. CHila TSDKECTH Ha
npyrux mianerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue cKoiabXeHUsI U TpeHHUE NOKosl. TpeHue B
IIPUPOJE U TEXHUKE

3.9

CrnoxxeHue cuj, HaIpaBJIEHHBIX 10 OJHOW NPAMOM.
PaBHozelicTByrOIIas CUII

3.10

[TpakTueckue paboThI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO NBIDKEHUS (IIapuKa B
KUJKOCTH, MOJIENIN DIIEKTPUUECKOT0 aBTOMOOWIIS M TaK Jaliee).
Ornpenenenre cpeaHed CKOPOCTH CKOJIBKEHUST Opycka W
HIapuKa MO0 HAKJIOHHOW miIockocTU. OmnpeneneHue MIOTHOCTU
TBEpOTO Tena. ONBITH, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH
pacTshkeHus (nedopmaruu) Ipy>KUHBI OT TPUJIOKEHHOM CHUIHI.
OnpIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh CHJIBI  TPEHUS
CKOJIbKEHHUSI OT Beca Tela M XapakTepa COMPHKACAIOIINXCS
MMOBEPXHOCTEU

3.11

Ousnyeckue SBICHUS B MPUPOJE: MPUMEPHI JBUKEHHUS C
pPa3IMYHBIMH CKOPOCTSIMH B >KMBOM U HEXHBOW MpUPOJE,
JEHCTBUE CUITBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHu4yecKkne yCTpoCTBa: IMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

JaBnenue TBEpmoro Tena. CnocoObl yMEHBIIEHUS U
YBEJIMYEHUS 1aBICHUS

4.2

JaBnenue ra3za. 3aBUCHMOCTb JaBJCHHA Taza OT 00BEMa,
TEeMIIepaTypbl




4.3

Ilepenaya naBneHus TBEPABIMU TEIAMHU, )KUAKOCTSIMU U ra3aMu.
3akoH ITackans. I[THeBMaTHUEeCKHE MAIIIUHEI

4.4

3aBUCUMOCTD JaBJICHUA KUAKOCTU oT I‘JIY6I/IHBI.
I'unpocratuueckuit  mapagokc. CooOmarmmmecs:  COCY/IbI.
FH}IpaBHquCKHe MEXaHU3MBbI

4.5

Atmoctepa 3emuin u armocepHoe mgasneHue. [IpuumHBI
CyIIECTBOBaHUS  BO3AYIIHOW  o0omouku  3emiu.  OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBIEHUS OT
BBICOTHI HaJ] YPOBHEM MOpsI

4.6

Wsmepenne  armocdepHoro  nmapneHus.  [lpubopsl  ams
U3MEpEeHUS aTMOC(HEPHOTO JTaBJICHUS

4.7

[JelicTBUe XUIAKOCTM M ra3a Ha MOTPYKEHHOE B HUX TeJO.
BritankuBaromias (apxumeoBa) cuina. 3aKkoH Apxumesa

4.8

[InaBanue ten. Bo3gyxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00b&EMa
MOrPYKEHHOM B KUAKOCTH 4acTu Tena. OnpeneneHue
BBITJIKUBAIOIIEH CHIIBI, IEHCTBYIOLIEH Ha TeNO, NOrpyKEHHOE
B )KMJKOCTb. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIEH CUJIBI,
JENCTBYIOIIEH Ha TEJIO B >KMJIKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTb  BBITAJKHUBAIOIIEH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B XKHUJKOCTH, OT 00BbEMa NOrpyKEHHOH B
KUJAKOCTb 4YacTW TeJa U OT IUIOTHOCTU  KUJKOCTH.
KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHHUE JIOJKU U
olpeieieHne e€ rpy30no bEMHOCTH

4.10

Ousnueckue SBICHUS B TPHUPOJE: BIUSHUE aTMOc(hepHOro
JTaBJICHUSI Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO

4.11

TexHuueckue YCTPOMCTBA: cooOImaronuecs COCYIBI,
YCTPOKCTBO BOJOIPOBOJIA, TUAPABIHMUECKUIN MPECC, MAHOMETP,
OGapoMeTp, BEICOTOMED, MOPIITHEBOM HACOC, apEOMETP

PABOTA, MOIIIHOCTb, DHEPT A

5.1 Mexanuveckas pabora

5.2 Mexanuyeckast MOLITHOCTh

53 [IpocTeie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTb.

' [IpaBuiio paBHOBECHS pbIyara

5.4 [IpumeneHue npaBuiia paBHOBECHS phIuara K 0JIOKY
«3onotoe mpaBuio» MexaHUKU. KoadduiueHT mone3Horo

5.5 neiictBusl MexaHu3MoB. IIpocTele MexaHuU3Mbl B OBITY U
TEXHHKE

5.6 [ToTeHnManpHast S3HEPTUHU Tela, TOTHATOTO HaJ 3eMIEH

5.7 Kunernueckas sneprus




53 [TomHast wMexaHWYecKkas »dHEPrus. 3aKOH HM3MEHECHHS |
' COXpaHEHUs MEXaHUYECKOW SHEPTUH
[TpakTuyeckue paboOTHI:
Omnpenenenne pabOThl CUJIbI TPEHUS NPU PABHOMEPHOM
59 OBIDKGHUM  Tela  T0  TOPU3OHTAJIBHOM  TMOBEPXHOCTH.
' Uccnenosanue ycinoBuid paBHOBecusi peruara. M3zmepenne KIIJ
HAaKJIOHHOM  IJIOCKOCTH. M3yueHue 3akOoHa  COXpaHEHUs
MEXaHUYECKON IHEPTrUun
5.10 du3nyecKue SBJICHUS B IPUPOJIE: PhlYark B TEJIE YEIOBEKA
TexHuueckue YCTPOUCTBA: pblyar, MTOJBHKHBII u
5.11 HETIOJIBIKHBIM ~ OJIOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 371eMeHThI COAEPKAHUS
pasaesia  3JieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KHHETHYECKOW TEOPUH
6.1 cTpoeHMs BemiectBa. Macca u pa3Mepbl MosieKysl. OTBITHI,
' MOATBEPKIAOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHUECKOU TEOPUH
6.2 Mopenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSTHHM
’ BenlecTBa. Kpucrannuyeckue u amopHbie Tena
6.3 OOBbsicCHEHHE CBOWMCTB Ta30B, XHAKOCTEW M TBEPIBIX Tel Ha
’ OCHOBE TIOJIOKEHHUI MOJIEKYIIPHOKHHETHIECKON TEOpUHU
6.4 CmauuBaHUE U KalWUISIPHbBIE SIBJICHUS
6.5 TermnoBoe pacuIupeHue U cxaTue
6 6.6 Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO
’ JIBUKEHUS YACTHII
6.7 Buytpennsas oHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH
’ SHEPruM: TEIUIoNepeaada U COBEPIICHNE pabOThI
6.8 Bunbl  temnonepenauu: — TEIUIONPOBOJHOCTb,  KOHBEKIIMS,
U3IIy4eHue
6.9 KonnyecTBo TemioTel. Y aenbHas TEIIOEMKOCTh BEIIECTBA
6.10 TermiooOMeH W TEIUIOBOE paBHOBECHE. YPAaBHEHHE TEIJIOBOTO
' Oananca
6.11 [InaBneHne u OTBEpJEBAHHE KPUCTAUNIMYECKUX BEIIECTB.
' VenpHas TEN0Ta MaBIeHUs




6.12

[TapooGpazoBanue u kouaeHcamus. Mcmapenwe. Kunenwue.
VY nenbHas TeMIoTa apooOpa3oBaHUsI. 3aBHCUMOCTb
TEMIIEPATyphbl KUTIEHUS OT aTMOC(HEpPHOTOo JaBICHUS

6.13

Brnaxnocts BO3myxa

6.14

9HCpFI/I$I TOILIMBA. Y AelIbHas TEIIoTa CropaHuAa

6.15

[Tpuntuner padoter TemmoBbix asurareneit KIIJ[ Ttermooro
nBuratens. TeroBble JBUTATENM W 3alUTa OKpYKaroleh
Cpenbl

6.16

3aKOH COXpaHEHUs U MPEBPALLEHUS HHEPruM B TEIUIOBBIX
rporueccax

6.17

[TpakTuueckue padbOTHI:
OneIThl O OOHAPYKEHHUIO NEUCTBUS CHJI MOJIEKYJISIPHOTO

IMPUTAKCHUA.

OMBITH IO BbIpallluBaHUIO KPHUCTAJIJIIOB HOBapeHHOﬁ COJIn

HJIM Caxapa.

OmneITEI 1O Ha6J'IIO,Z[eHI/IIO TCIIJIOBOI'0 PACHIMPCHHUA T'a30B,

JKUJIKOCTEN U TBEPIBIX TEIN.

Onpeznenenne AaBieHHs BO3yXa B OaJUIOHE MITPUIIA.
OnbITEL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH  JIaBJICHHS

BO3yXa OT €TI0 00BéMa U Harp€BaHHA UK OXJIAXKICHUSA.

IIpoBepka ruUMoOTE3bl JIMHEHHONW 3aBUCUMOCTH JIJTMHBI

CTOJOMKa JKUAKOCTH B  TEPMOMETPUYECKOHM TpyOke OT
TEMIIEPATYPBI.

HaGnronenne wn3MeHeHHs BHYTpPEHHEH SHeEpruu Tena B

pe3yibTaTe Teronepeaayu U padoThl BHEITHUX CHJL.

WccnenoBanue siBIeHUs TEIUIOOOMEHA MPU CMENIMBAHUH

XOJIOJTHOW U TOPSTYEN BOJIBI.

OnpeneneHHe KOJIMYCCTBA TCIUIOTBI, ITOJTYYCHHOI'O BOI[OI71

npu TEMI000MEHE C Harp€TbiM METAJUIMYCCKUM HUJIUHAPOM.

Ornpenenenrie yaenbHOM TEIIOEMKOCTH BEILIECTBA.
HccnenoBanue npouecca uCapeHusl.
OmnpeneneHre OTHOCUTENIBHOM BIaXHOCTH BO3/yXa.
Omnpenenenue yaeabHON TEIUIOTHI IUTABJICHUS Jb/A.

6.18

dusnyeckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
KallWJUIIPHBIE SIBICHHUS B IPUPOJIE, KPUCTAUIBI B IPUPOJE,
nznyuenue CoiHIA, 3aMep3aHHe BOAOEMOB, MOPCKHE OpH3BI;
o0Opa3oBaHUE pOChl, TYMaHa, UHEs, CHETa.

6.19

Texnuueckue YCTPOMCTBA: KaIUuJUISPBL, [IPUMEPBHI
UCIIOJIb30BAaHUsl KPUCTAJUIOB, KUIKOCTHBIM TEPMOMETp, AATUYUK
TEMIIEpaTypbl, TEPMOC, CHCTEMa  OTOIUICHUS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOuHa, JABUTaTelb
BHYTPEHHETO CTOPAHUH.




OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanus Teil. J[Ba poja 3JeKTpUUECKUX 3apsa0B
B3aumoneiictBue  3apshkeHHbIX — Ted.  3akoH  Kynona
7.2 (3aBHCHMOCTh CHJIBI B3aUMOJCHCTBHUS 3apsSOHKEHHBIX TEl OT
BEJIMYUHBI 3aPsI0B U PACCTOSTHUSL MEXKY TE€JIaMu)
Onektpuyeckoe nosie. HanpspkEHHOCTh 3IEKTPUYECKOrO MOJIA.
7.3 [IpuHIn ~ Cymeprno3Wmuu  3JEKTpUYECKHX  Toyied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn ANEKTPUUECKUX 3apsAJI0B. DneMeHTapHBbIH
7.4 anektpuueckuid 3apan. Crtpoenue aroma. I[IpoBOgHUKM U
JIUAJICKTPUKU
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DneKTpuYEeCKUuit TOK. Vcnosus CYILIECTBOBaHUS
' ANEKTPUUECKOT0 TOKA. ICTOUHHUKHN MOCTOSIHHOTO TOKa
77 JleHicTBHSI DIEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHYECKOE,
' MarHUTHOE). DIEKTPUUECKUI TOK B )KUJIKOCTSIX U ra3ax
7.8 OnekTpuueckas 1enb. Cuia Toka. INeKTPUIECKOe HANPSHKEHHE
79 CompoTuBiieHHE TPOBOJHUKA. YJEIBHOE COMNPOTHUBICHUE
' BEIECTBA
7.10 3akoH OMa 1 yyacTKa Lenu
7.11 ITocnenoBarenbHOE U MAPAIIENIBHOE COEAMHEHNE IPOBOJHUKOB
712 PabGota U MOIIHOCTH 3JEKTPUUECKOrO ToKa. 3akoH Jlkoyms —
' Jenna
713 DNEeKTPUYECKHUE TIENU U MOTPEOUTENN IEKTPUUSCKON dHEPTHH
' B ObITy. KOopoTkoe 3aMbIkaHue
714 IlocTtostHEBIE  MarHUTHEL.  B3auMOAEHCTBHE  ITOCTOSHHBIX
’ MarHuTOB
715 MarnutHoe 1mojie. MarauTHoe IoJjie 3eMJIM U €ro 3HadeHue JJIs
' YKU3HM Ha 3eMiie
716 OnpiT Opcrena. MarHuTHoe TOJiE€ AJIEKTPUUYECKOTO TOKa.
' [IpuMeHeHue >7IeKTPOMarHiTOB B TEXHUKE
JleficTBE MarHUTHOTO TIOJS Ha TMPOBOJAHHK C TOKOM.
717 DneKTpoABUraTellb  MOCTOSIHHOrO  Toka.  Mcmonb3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIOpTe
718 Onbitel Dapanes. SBiaeHHE HIEKTPOMATHUTHOW WHAYKIIHU.
' [paBuio Jlenma
Onektporedeparop. CrmocoObl TOMYyYECHHs]  AICKTPUUIECCKOM
7.19 SHEPTUH. DJICKTPOCTAHIIMM HA BO300OHOBIISIEMBIX HCTOYHHKAX

SHEpPTIUn




7.20

[IpakTuueckue padbOTHI:

OnbITel 10 HAOTIOAEHUIO 3JIEKTPU3ALUU Tell UHAYKIHUEH U Tpu
COTIPUKOCHOBEHHH.

HccnenoBanue neHCTBUS AIEKTPUUECKOTO OIS HA MPOBOIHUKH
U TUDJICKTPHUKH.

COopka u npoBepka padOThI TEKTPHUECKOHN MU TTOCTOSIHHOTO
TOKa.

W3mepenue u peryiupoBaHHue CUJIbl TOKA.

W3mepenue u peryiupoBaHie HaMPsHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO 4epes
pPE3UCTOpP, OT CONPOTHUBICHHUS PE3UCTOpAa M HANPSOKEHUS Ha
pe3ucTope.

OmnbITB, JEMOHCTPUPYIOIINE 3aBHCHUMOCTb JJIEKTPUYECKOTO
CONIPOTHBIJICHUS] TPOBOAHHWKA OT €r0 JUIMHBI, ITUTOIIAJH
MOTIEPEYHOI 0 CEUEHHUsI U MaTepuaia.

[IpoBepka MpaBuIa CJIO’KEHUS HanpsHKEHUN npu
MOCNIeI0BaTEIbHOM COEIUHEHHH IBYX pe3uctopoB. [Iposepka
mpaBWia JUisi CHJIbI TOKAa MPU MNapauIeTbHOM COSIUHEHHU
pesuctopoB. OrmpeneneHue padOThl JIIEKTPUUIECKOTO TOKa,
uayuiero  yepes  pesuctop.  OmnpeneneHue  MOIHOCTH
AIIEKTPUYECKOTO  TOKA,  BBIACNAEMONM  HAa  PE3UCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHJIbl TOKa, HAYIIETO 4epes
JaMIo4yKy, OT HanpsbkeHuss Ha Heill. Omnpegenenue KIIJ
HarpeBatens. lccmegoBaHWe MAarHUTHOTO —B3aWMOJACHUCTBUSA
MOCTOSIHHBIX ~ MarHuToB.  V3yueHWe  MarHUTHOTO  MOJIA
MOCTOSTHHBIX MAarHUTOB TPHU UX OOBEAUHEHUU W pPa3/ICICHUH.
HccenenoBanue NeNCTBUSA 3JIEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpenky. ONBITBI, JAEMOHCTPHPYIOIIUE 3aBHCUMOCTH CHIIBI
B3aMMOJICHCTBUS KaTYUIKU C TOKOM M MarHuTa OT CHUJIbl TOKa U
HampaBlieHUsT TOKa B  KaTymke. M3ydeHuwe nelcTBuUs
MarHMTHOTO TOJI Ha MPOBOJHUK ¢ TOKOM. KoHcTpyupoBanue u
u3yueHue paboTel anekrpoasuratens. Msmepenune KIIJ]
AIIEKTPOABUraTeIbHON YCTaHOBKU. OMBITHI MO HMCCIEIOBAHUIO
SBIICHUS  DJIGKTPOMArHUTHOM  HMHIYKIMH:  UCCIIEJOBaHHE
W3MEHEHHU 3HAYCHUS M HAPABJICHUS MHIYKIIMOHHOTO TOKa

7.21

@usnyecKkue sBIECHUS B NPUPOLAE: IIEKTPUUYECKUE SIBICHUS B
aTMocdepe, IIEKTPUUECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE
none 3emiH, Apeiid MONIOCOB, PONb MAarHUTHOTO IO IS
KU3HU Ha 3emiie, MOJIIPHOE CUSHUE

7.22

TexHuueckue  yCTpOMCTBA: 3JIEKTPOCKOII, aMIIEpMETD,
BOJIBTMETP, pEeOCTaT, CYETYUK OJIEKTPUYECKOM DHEPIuu,
JIIEKTPOOCBETUTENBHBIE npuOOpHI, HarpeBaTeIbHbIE
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE




MMpEaAOXPaHUTCIIN, SJICKTPOMArHmrT, SJICKTPOABUTATCIIb
IMOCTOAHHOI'O TOKA, rEHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kop anementa [IpoBepsieMble 311€MEHTHI COAECPHKAHUS
pasnena
MEXAHUYECKUE ABJIEHUA
2.1 Mexannyeckoe aBwkeHue. MartepuanpHas Touka. Cucrema
’ oTcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUECKOTO IBHXKCHUS
8.3 PaBHOMEpHOE PAMONIMHENHOE JBUKEHUE
2.4 HepaBHomepHOoe mnpsMonuHeriHoe aBuxeHue. CpenHss u
’ MTHOBEHHAs1 CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU
8.5 VYckopeHue. PaBHOYCKOPEHHOE NPSAMOJIUHENHOE IBUKCHUE
8.6 CBoOoaHoe nmagenue. OneITel [ anunes
PaBHOMepHOE JnBMKEHHE 10 OKpyXHOCTH. Ilepmonm wu
8.7 yactota oOpamieHus. JluHeiiHass W  yrjoBas  CKOpPOCTH.
LleHTpOCTpEMUTENIBHOE YCKOPEHHE
8.8 [Tepseiit 3akon HeroToHa
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroToHa
8 8.11 [IpuHUMI cyneprno3uuuu Cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
213 Cuna TpeHus: cuiga TPEHUS CKOJBXKEHUS, CuUja TPEHUs
' MOKOSI, IPYTHE BUIBI TPCHHUS
214 Cuna Ts>KECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpPEHUE
' CBOGOIHOTO TIaICHUs
215 JBuwxenue tmuianer Bokpyr Connma. IlepBas kocmuyeckas
' ckopocTb. HeBecoMocTh 1 neperpysku
8.16 PaBHOBecue mMaTepraibHON TOUYKU. AOCOTIOTHO TBEPAOE TEJIO
R.17 PaBHoBecue TBEPHOro Tela ¢ 3AaKPEIUIEHHOHW  OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tenna. U3menenue uMmiynsca. Mmmyibe cuibl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanudeckas paboTa 1 MOIITHOCTh
8.22 Pabora cun Tsxectu, ynpyroct, TpeHus. CBs3b SHEpruM u




paboTsl

8.23

HOTCHI_[I/IaJIbHaﬂ BHCPI‘I/I}I TCJ1a, IIOAHATOIO Had HOBerHOCTLIO
3eMu

8.24

ITorennuanpHas OHCPIuAa C)KaToM MPY>KUHbI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKON SHEPTUU

8.26

3aKkoH COXPAaHCHUA MEXaHUYEeCKOMH OHEPIruun

8.27

[IpakTuueckue pabOTHI:

Omnpenenenue cpenHel CKOPOCTH CKOJBKEHHUs Opycka WM
JBIKEHMSI IIapUKa 10 HAKJIOHHOW IUIOCKOCTH. OmpezneneHue
YCKOpEHHUsl Tela TMpU PaBHOYCKOPEHHOM JABW)KEHHUU IO
HAKJIOHHOM IUIOCKOCTH.

WccnenoBanne  3aBUCMMOCTH NIYTHU OT  BpPEMEHM  IpHU
PaBHOYCKOPEHHOM JIBM>KEHUHU 0€3 HaualbHON CKOPOCTH.
[TpoBepka rUIOTE3bI: €CIM NPU PaBHOYCKOPEHHOM JBHKEHUH
0e3 HayaJIbHOW CKOPOCTH IMYTH OTHOCSTCS KakK pPsJi HEUETHBIX
qucesl, TO  COOTBETCTBYIOIME  IPOMEXYTKM  BpPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOpMasbHOTO AaBieHud. Onpenenenue kodpuuueHTa TpeHUs
CKOJIbKEHHUS. Omnpenenenue KECTKOCTH IPY>KUHBI.
Onpenenenue paOOTbl CHIBI TPEHUS IIPU PaBHOMEPHOM
JIBIDKEHUM  Tela MO  TOPU3OHTAJIBHOW  IOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIPYTOCTH NP MOABEME Ipy3a C
UCIIOJIb30BaHUEM HEMOBM)KHOTO U TIOJIBHXKHOTO OJIOKOB

8.28

dusznyeckue SABICHUS B npupoac: IpUIUBbI W OTJIUBBI,
JABHMOXXCHUC IIIIaHCT ConHeuHoM CUCTEMBI, pCAKTUBHOC NBUKCHUC
JKHUBBIX OpPTaHHU3MOB

8.29

TexHuyeckue yCTpPONCTBA: CHHIOMETP, AATYUKU TOJOXKEHUS,
pPacCTOSHUS U YCKOPEHHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

Konebarensnoe JABHOKCHHC. OcHOBHbBIC XapPaKTCPUCTUKU

o1 KOJIEOAHUI: TIEPHOJI, YacTOTa, AMIUIUTY 1A
9.2 MaremaTuyeckuii M TPYKUHHBIM MasTHUKHU. [IpeBpaienue
' SHEPTUU MPHU KoJeOaTeIbHOM JIBKEHUU
9.3 3aryxaromue konebanus. BeinyxenHble koieOanus. Pezonanc
Mexannyeckue BoiHbL. CBOMCTBA MEXaHMUYECKHX  BOJIH.
9.4 [IpononpHble U MonepeyHbIe BOJIHBI. J[1HA BOJIHBI U CKOPOCTh
’ e€ pacrnpocTpaHeHMs. MexaHMUecKHe BOJHBI B TBEPJAOM TeIe,
CECMUYECKHUE BOJTHBI
9.5 3Byk. ['pomMKoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 NHuppa3Byk 1 yIbTpa3ByK




9.7

[IpakTuueckue padboOThI:

Omnpenenenue 4acTOThl U Neproia KoineOaHui MaTeMaTUYeCcKOro
MasiTHUKA.

Omnpenenenue 4YacTOTHl W TepUOJA KoJeOaHUW MPY>KUHHOTO
MasiTHUKa

UccnenoBanue 3aBHUCHUMOCTH nepuoaa Kose0aHui
MOJIBELIEHHOTO0 K HUTH Ipy3a OT JIMHbI HUTU. MccnenoBaHue
3aBUCHUMOCTH Tepuojia KoieOaHUuM MNpYKUHHOTO MasTHHKAa OT
Macchl Tpy3a. [IpoBepka HE3aBHCHMMOCTH Iepuoaa KoJieOaHU
rpy3a, MOJABEIIEHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXuHbL. M3MepeHue yckopeHusi CBOOOIHOTO MaieHuUs

9.8

dusznyeckue SABICHUSI B npupogec: BOCIHPHUATHEC 3BYKOB
KUBOTHBIMH, 3EMIICTPIACCHUC, celicMHU4YecKue BOJIHBI, IIYHaMH,
3X0

9.9

TexHMUECKHE YCTPOMCTBA: IXOJIOT, UCIIOJIb30BAaHHE YIIBTPa3BYyKa
B OBITY U TEXHHUKE

10

OJIEKTPOMAT

HUTHOE IIOJIE U QJIEKTPOMATHUTHBIE BOJIHBI

10.1

:‘)HGKTpOMaFHI/ITHOG IIO0JIC. 9HeKTpOMaFHI/ITHHe BOJIHBI.
CBoiicTBa SJICKTPOMArdHuTHBIX BOJIH

10.2

[IIxana 37eKTPOMAarHUTHBIX BOJIH

10.3

DneKTpoMarHuTHas npupoja ceera. Ckopocts cBeTa. BonHoBbIe
CBOMCTBA CBETA

10.4

[TpakTuueckue paboThI:
W3ydeHue CBOWCTB 3JCKTPOMATHUTHBIX BOJH C IOMOIIBIO
MoOMITBHOTO TenedoHa

10.5

duznyeckue SBICHUS B IIpupoJac: OHOJIOTUYECKOE HeﬁCTBHC
BHUIHUMOTIO, y'J'ILTpa(l)I/IOJ'IeTOBOFO " PCHTI'CHOBCKOI'O H3J'Iy‘leHHfI

10.6

TexHuyeckue ycTpoWCTBa: MCIOJB30BAHUE AJIEKTPOMATrHUTHBIX
BOJIH JJI1 COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

11.1

queBa;I MoJenb cBeta. IcTouHuKM cBeTa

11.2

[IpssMonMHENHOE paclIpOCTPAHEHHE CBETA

11.3

Otpaxenue ceta. [1nockoe 3epkano. 3akoH OTpakeHUs CBETa

11.4

HpeHOMHeHI/Ie cBeTa. 3aKOH MMpCIOMJICHUA CBCTA. ITonHoe
BHYTPCHHEC OTPAKCHUC CBCTA

11.5

JInnza. Xop ydei B JIMH3E

11.6

Ontuyeckas cuctema ¢oroarnmapara, MUKPOCKOIIA U TEJIECKOIA

11.7

I'maz  kak  onTuhuyeckas  cucrema.  BIM30pyKOCTH |
JAIIbHO30PKOCTh

11.8

Paznoxxenne Oemoro cera B crnekTp. OmnbiTel HproToHa.
CokeHue CeKTpaIbHBIX LBETOB. [lucnepcus ceera




[IpakTuueckue padboOThI:
HccnenoBanue 3aBUCHMOCTH YIJIa OTPa)K€HUSI CBETOBOIO
Jdy4a OT yIJia MaJeHHUs.
W3ydenue xapakTepuUCTHK M300pakeHUs IpeaMeTa B
IJIOCKOM 3€pKaJe.
HccnenoBanue 3aBUCUMOCTH yIJla IPEJIOMIIEHHUSI CBETOBOIO
119 Jdy4a OT yIJia MaJieHusl Ha IPaHuLe «BO3JIyX — CTEKIION.
' [Tonyuenne wu300pakeHHi C TMOMOIIBIO coOuparomiei
JIMH3BI.
Omnpenenenue HOKyCHOTO PACCTOSIHUS U ONTUYECKOM CHIIBI
coOuparoIie JTHH3BI.
OmnbITH IO PA3IOKEHUIO OEIOro CBETa B CHEKTP.
OneITbl 1O BOCHPHUATHIO 1BETA MpPEIMETOB MpH HX
HaOJII0/IEHUH Yepe3 1IBETOBbIE (QUIILTPHI
®usnyeckue sBieHUsd B npupope: 3atMeHus Connua u JlyHsl,
11.10 [[BETa TEJ, ONTHYECKHE SBIIEHHUS B armocdepe (UBeT HeOa,
pedpakius, paxyra, MUpax)
1111 TexHuyeckue yCTpOHCTBa: OYKH, MEpHCKom, QoToamnmnapar,
' ONTUYECKUE CBETOBOBI
KBAHTOBBIE SABJIEHU A
121 OmnbiTel Peszepdopna m mimanerapHas Mojenb aTomMa. Monenb
' aroma bopa
122 Hcnyckanme wu  norjouieHue cBera aTtoMoM.  KBaHTBI
' JIuHei4aTbie CIEKTPHI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs
124 Crtpoenune atoMHoro siapa. HykinonHas Mozaens aTOMHOTO sijipa.
' HN30TONEI
12.5 PaguoaktuBHble npeBpamienus. [leproa nomypacnaga aTOMHBIX
' anep
12.6 Snepusle peakuuu. 3aKOHBI COXPAHEHHUS 3apsAJOBOTO U
12 ' MacCOBOT'O YHCEIl
12.7 DOHeprus CBsI3U aTOMHBIX sAziep. CBA3b MACChl U SHEPTUH
12.8 Peakuuu cunresa u nenenus saep. Mcrounuku sneprun ConHua
' ¥ 3BE3]T
12.9 SInepHas sHepreruka. JlelicTBUE pagUOAKTUBHBIX U3JIy4YCHUN HA
' ’KUBBIC OPTaHU3MBI
[TpakTuueckue paboThI:
HabnroneHue CrioniHbIX U TMHEWYAThIX CTIIEKTPOB U3ITYUYCHHS.
12.10 HccnenoBanue TpEeKOB: M3MEPEHUE DHEPrUM  YACTHULIBIIIO
TOPMO3HOMY IyTH (110 hoTOrpadusm).
W3mepenne paaroakTHBHOTO GoHA




12.11

duznueckue SIBJICHUS B MIPUPOAE: €CTECTBEHHBIN
pPaJMOAaKTUBHBIA (OH, KOCMHMYECKHE JIy4H, paJnOAKTUBHOE
U3JIy4YEHUE NPUPOIAHBIX MHUHEPAJIOB, NECHCTBHUE PATUOAKTUBHBIX
U3JIy4CHUI Ha OPTaHU3M YEJIOBEKa

12.12

TexHU4ecKkne yCTpPOWCTBA: CIEKTPOCKOIN, WHIAMBULYAJIbHBIN
JIO3UMETp, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IHPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUSI K NPEeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBO€HHUSI OCHOBHOIi 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT0
o0mmero oopazopanus Ha ocHoBe PI'OC

[Tonnmanue ponu U3MKH B HAYyYHOH KapTHHE MHUPA; CHOPMUPOBAHHOCTH
0a30BBIX TMPEJICTABICHUA O 3aKOHOMEPHOW CBSI3M M IO3HABAEMOCTH
ABJIGHUM  TPUPOJBl, O  POJIM  OIKCIepuMeHTa B  (usuke, o0
cucreMooOpasyromie poinu (UMK B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKHA M TEXHOJOTHH, 00 IBOMONUU (PU3MYECKUX 3HAHMWA M UX POJIA B
IIEJIOCTHOW €CTeCTBEHHOHAYYHON KapTHHE MUpA, O BKJIAJE POCCUHCKUX M
3apyOCIKHBIX YUEHBIX-(H3UKOB B pPa3BUTHE HAyKH, OOBSICHCHUE TPOIIECCOB
OKPYXAIOIIeT0 MUPA, PA3BUTHE TEXHUKH U TEXHOJIOTHIA

3HaHUSA O BUJAaX MaTepUH (BEIIECTBO U TOJIE), O IBIKCHUHM KaK CIoco0e
CYIIECTBOBAaHUS MaTepud, 00 aTOMHO-MOJICKYJISIPHOW TEOPUU CTPOCHUS
BEIIECTBAa, O (DM3MUECKOH CYIIHOCTH SIBICHUN MPUPOABl (MEXaHUYECKHX,
TCIIIIOBBIX, BHCKTPOMaI‘HI/ITHLIX n KBaHTOBbIX); yMeHI/IC pastanL SIBJICHUSL
II10 OIIMCAHHUK HUX xapaKTepHHx CBOI\/'ICTB U Ha OCHOBC OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYCCKOE SIBICHUE;, YMEHHUE PACIIO3HABATH
HpOS[BJ'IeHI/Ie I/I3y’—ICHHBIX (1)I/ISI/I‘ICCKI/IX SIBJ'ICHI/Iﬁ B OKPY)Ka}OH_[eM MI/Ipe,
BBIJICTISIS UX CYIIECTBEHHBIC CBOMCTRA (MIPU3HAKH)

Branenve ocHOBaMHM TOHSTHUHWHOTO amnmapara ¥ CHMBOJUYECKOTO S3bIKA
(GU3UKA M WCIONB30BaHUE HWX JJIA pEIICHUs Yy4deOHBIX 3a1ad; yMEHHUe
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBICHUS M MPOLECCHI,
UCTONB3Ys (PyHIaMEHTAIbHbIE U SMIIMPHUUECKHE 3aKOHbI

YMeHue OmnuchiBaTh HM3yYEHHBIC CBOWCTBA TNl W (DU3HUYECKUE SIBICHUSA,
UCIIONB3YS (PU3UIECKHE BETUINHBI

Brnagenne ocHOBaMH METOAOB Hay4YHOTO MO3HAHUS C YYETOM COOIIOICHUS
npaBuiI 0€30MacHOro TpyAa: HaOmoneHre (PU3NYECKUX SBICHUI:

YMEHHE CaMOCTOSITENIbHO COOMpPaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY U3
JIAHHOTO HaOopa 00OpyAOBaHUS MO WHCTPYKIIMHU, OTIMCHIBATH XOJ OTBITA H
3aIHCBHIBATh €T0 Pe3yIbTaThl, YOPMYITHPOBATH BBIBOJIBL;

NPOBEJCHUE TIPSMBIX W KOCBEHHBIX H3MEPEHHH (U3NUECKHX BEIUYUH:
yMEHHE  IUIAHUPOBAaTb  H3MEPEHHUs,  CaMOCTOSTENbHO  coOMpaTh
SKCHICPUMCHTAJIbHYIO YCTAHOBKY IIO HHCTPYKIHHU, BBIYHUCIATH 3HAUYCHUC
BCJIMYHHBI U aHAJIM3UPOBATH IMOJIYUCHHBIC PC3YyJIbTAaThl C y‘-IéTOM 3aIIaHHOﬁ
MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUH;

IMPOBEACHUC HECJIOXKHBIX SKCIICPUMCHTAJIBHBIX HCCHG}IOB&HHﬁ;
CaMOCTOSTEIIFHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M HPOBOAUTH
UCCJIEJOBaHUE 0 MHCTPYKLUH, MPEACTABISATH IOJyYCHHBIE 3aBUCHMOCTH




¢uznyecKkux BEJIWYMH B BUAE Tabmull W TpadUKOB, YUUTHIBATbH
HOTPEIIHOCTH, JI€1aTh BBIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHUs

[ToHnmMaHue XapaKTEpHBIX CBOWCTB (PU3UUECKUX MOAeel (MaTepuaibHas
TOUYKa, a0COJIIOTHO TBEPAOE TEJIO, MOJEIM CTPOCHUS Ta30B, KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHAas MOJENb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATh UX AJIs 00bACHEHHsI (PU3HUYECKHX IPOLIECCOB

YMeHue o0bACHATh (PU3NYECKUE MPOLIECCH] U CBOWCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, B
YAaCTHOCTH, BBIABJIATh IPUYUHHO-CIEICTBEHHBIE CBSI3M W CTPOUTH
00BsICHEHHE C OMOpPON Ha H3Y4YCHHbIE CBOWCTBA (DU3MYECKUX SBIICHUH,
buznyecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETTU

VYMeHnue pemath pacuéTHble 3a1a4uM (Ha 6a3e 2 — 3 ypaBHEHHUI), HCIIONB3YS
3aKOHBI U (hOPMYJIBI, CBA3BIBAIOIINE (PU3UUYECKHE BEJIUYMHBI, B YACTHOCTH,
3alAChIBaTh KPATKOE YCJIOBUE 3a/1ayd, BBIABJIATH HEIOCTAIOLIUE JaHHBIE,
BbIOMpATh 3aKOHbBI W (GOpPMYyJbl, HEOOXOAHWMBIE M €€ pelIeHus,
UCIIOJIb30BaTh CIIPABOYHBIE JaHHBIE, IPOBOAMUTH pacuéTbl M OLEHUBATh
PEATMCTUYHOCTh MOJYYSHHOTO 3HAYCHUsI (PU3UUECKOW BEIUYHHBI, YMEHUE
OTIpeNeNiATh Pa3MEPHOCTh (PU3MUECKOW BEIMYUHBI, IOJyYCHHOH TIpH
pEeILIeHNH 3aa4un

YMeHue XxapakTepu30BaTh IIPUHLMIIBI JEUCTBUSA TEXHUYECKUX YCTPOUCTB, B
TOM 4YHcCJie OBITOBBIX NPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOIMYECKHX
MPOIIECCOB 0 UX OMHCAHUIO, HCIIONB3Ys 3HAHUS O CBOWCTBAX (PU3NYECKUX
SBJICHUN 1 HEOOXOIUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHHe UCMoNIb30BaTh 3HAHUSA O (PU3UUECKUX SBJICHHUAX B MOBCETHEBHOM
KHU3HU Ui o0ecriedeHnss 0e30MacHOCTH NpU OOpamieHuH ¢ OBITOBBIMHU
npubopaMu W TEXHHYECKUMH YCTPOHCTBAMHU, COXPAHEHHUS 3II0POBBS U
COOIOCHUSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKpY’KAaloOIIeH cpene;
NOHMMaHHE HEOOXOAMMOCTH NPUMEHEHHS JOCTI)KEHHH QHU3UKH U
TEXHOJIOTUH JUIsl PallHOHATIBHOTO MPUPOIOTIOIH30BAHHS

11

OnelT  moucka, MpeoOpa3oBaHUs W NPEACTaBIC€HUS HHGOpMaLUU
(U3UYECKOTO  CONIepKaHUsl C  HMCIOJb30BaHUEM  WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH; yMEHHE OLEHUBAaTh JOCTOBEPHOCTb
NOJY4YeHHOM MHQOpManmuMu Ha OCHOBE HMEIOIUXCA 3HAHUH WU
JIOTIOTHUTEIbHBIX MCTOYHUKOB; YMEHHME HCIIOJIb30BATh IIPU BBINOJIHEHUU
y4eOHBIX 3aJaHWil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3HYECKOro
COJIepKaHusl, CIIPaBOYHbIE MaTepUabl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMU HaBbIKaMHU MpeoOpa3oBaHus MH(OpPMALMM U3 OJHOM 3HAKOBOM
CHUCTEMBl B [JpPYyIyl; yYMEHHE CO3[aBaTb COOCTBEHHbIE IHCbMEHHBIE U
YCTHBIE COOOLIEHNS HAa OCHOBE MH(OPMAIIUH U3 HECKOJIBKUX HCTOYHUKOB




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OI'2 10 PU3UKE

K IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
ox

1 MEXAHUWYECKUE SABJIEHUA

11 MexaHu4deckoe JABMKCHUC. MaTepI/IaHLHaH TOYKa. Cucrema OTCUéTa.

OTHOCUTENBHOCTh JABUXKCHUSA

PaBHOoMepHOe U HepaBHOMepHOe aBikeHue. Cpennsisi ckopocTs. Dopmyna i
1.2 | BelUMCHEHMS cpeqHel ckopocTu: v = S/t

PaBHOMEpHOE MNpPAMOIMHENHOE IBHKEHUE. 3aBHCHUMOCTb KOOPAWHATHI Tela OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IIPSIMOJIMHEUHOIO IBUKECHHUS:

I'paduku  3aBUCUMOCTH OT BpPEMEHHM [UIS TPOCKIUU CKOPOCTH, MPOCKIHH
IepeMeNIeHus, IyTH, KOOPAWHATHI TP PAaBHOMEPHOM IIPSIMOJIMHEMHOM JIBUKEHHUH

3aBUCUMOCTh KOOpPJMHATHI TeJa OT BPEMEHH B CIydyae pPaBHOYCKOPEHHOI'O
MPSIMOJIMHEITHOTO IBMYKCHHUSI:

t2| "Ha

Sy =vy, #f+a,

@opmynbl IS OPOEKUUU MEpeMELIeHUs, MNPOEKUUU CKOPOCTH M MPOEKLUUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUU:

2

¢
14 Sy (?‘)=Uﬂ_\. ' ?‘—E".I'_\. 'E"

U.TU) =Upy T, £,

a. (1) =canst,

3 9

vy, — Uy, =2a.8,

I'padbvkn 3aBHCUMOCTH OT BpeMEHH [UIsl MPOEKIHH YCKOPEHUS, MPOEKINH
CKOPOCTH, TMPOEKIHUH [EepeMEUICHUsl, KOOpAUHAThl MPHU PABHOYCKOPEHHOM
MPSIMOJTUHEITHOM JIBUKCHHUH

CBoOoanoe manenue. Dopmysibl, ONMHUCHIBAIOIIKE CBOOOJHOE MaJACHHE Teia IO
L5 BEpTUKAIN (IBWKCHHUE TeJla BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3EMIIH).
’ I'paduku 3aBUCUMOCTH OT BPEMEHHU ISl POCKIIUN YCKOPEHHSI, TPOESKIIUN CKOPOCTH

1 KOOPAWHATEI ITPU CBO60[[HOM MaacHWU TCJia Mo BEPTUKATIN

CKOpOCTh paBHOMEPHOTO JABMKEHH Tela o OKpykHocTU. Hampasnenue ckopoctu.
1.6 | dopmyna ans BBIYMCICHUS CKOPOCTH Ye€pe3 paJuyC OKPYKHOCTH M MEpUoJ

oOpareHus:




2nR
T

LentpocTpemurenbHoe  yckopeHue. HampaBneHue — LEHTPOCTPEMUTEIHHOTO
yckopenus. @opmyra 171 BBIYUCICHUS YCKOPEHUSI:

_w
=R
dopmya, CBSI3bIBAIONIAs IEPHOJ M YACTOTY OOpaleHHUS:
oL
T

1.7

Macca. IInotHocTs BewmecTa. Gopmyiia 11 BBIYUCICHUS ITIOTHOCTH:

1.8

Cuna — BexkTopHas ¢puszndeckas BennuuHa. CIoKeHne Cuil

1.9

SIBnenue unepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroTtoHa:
F=m-d

COHaHpaBHCHHOCTB BCKTOPA YCKOPCHU: TCJIa U BEKTOpPA CUJIBI, HeﬁCTByIOHICf/'I Ha
TCII0

1.11

BzaumopeiictBue Ten. Tperuit 3akoH HeroToHa:

Fy y=-F,

1.12

TpCHI/Ie IIOKOSI U TPCHUC CKOJIbKCHMHA. CDopMyna AJI1 BBIYUCIICHUA MOAYJIST CHUJIbL
TPCHUA CKOJIbKCHUSA!

FIP =pn-N

1.13

Hedopmaruss Tema. VYmopyrue u Heympyrue naedopmamuu. 3aKoH YIPYroi
nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:




Cuna TsixecTu. Y CKOpeHre CBOOOHOTO MaACHHUS.

dopmyra s BEIYMCICHUS CHITBI TSHKECTH BOIHM3H oBepxHocTH 3emin: F = mg.
JBuxenue ranet Bokpyr Connua. [lepBas kocmuyeckas ckopocts. HeBecomocThb
U TIeperpy3Ku

Wmnysbce Tena — BeKTopHast (pu3nyeckasi BeTUUMHA.
1.15 D=mo

Nmnynsc cucremsl tein. M3menenue ummynbca. MIMmyibce cumsl

3aKoH COXpAaHCHUA UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCII:
1.16 | p=nyU +m, U =const

PeakxtuBHOE JABHWKCHUC

Mexannueckast pabota. @opmyia st BEIYUCICHHUS paOOTHI CHITHL:

A=Fscoscr

Mexannueckass MOITHOCTD:
1.17

Kunernueckas u noreHuuanbHas sHeprus. @opMyia Ui BBIYUCIEHUS
KMHETUYECKON SHEPrUU:
2
mu-
By
118 TeopeMa o kuHeTHuecKoU s3Heprun. Gopmyiia A BBIYUCICHUS TOTCHIUAIBHOU

3HepI‘I/II/I TCJ1a, IOAHATOI'O
HaJ 3eMIéil:

E,= mgh

Mexann4deckas OHEPTIUA:

E=E;+E,

1.19 .
3aKOH COXpaHEHMsI MEXaHUUECKOM 3Heprun. @opmyJia s 3aKOHA COXPaHEHUs

MEXaHUYECKOM DHEPIUU B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBpanieHne MEXaHMYECKOM SHEPTUU IIPU HAIMYUU CUIIBI TPEHMUS.

[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
1.20 | Psruar. Moment cwisl: M - Fl.
VYcioBre paBHOBECHS pbluara:




M +M, +..=0
[MoxBwxHbIN 1 HenoABWXKHBIH 0110ku. KI1J] mpocThIX MeXaHU3MOB,

n= Aronesman
‘iaa'rpaqacﬂmz

JlaBneHue TBEPIOTO TeENA.
®dopmyaia 1715 BBIYMCIEHUS JaBIEHUs TBEPAOIO Tena:

_F
P=—-
121 JaBnenue raza. ATMocepHoe JaBlieHHE.
' I'mppocraTuyeckoe naBieHNE BHYTPHU )KUJIKOCTH.
dopmyia 1715 BBIYUCIECHUS JaBICHNUS BHYTPU KUJKOCTHU:
P=pgi+D,
1.22 | 3axon Ilackansa. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmyna Uil ONPENENICHUS  BBITAJKUBAIOIIEH  CHJIBL,
JEHCTBYIOIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:
1.23 F_np_ =peV
VYcnosue miaBanus tena. [imaBanue cy10B 1 BO3yXOIUIaBaHUE
Mexanunueckue koieOaHus. AMIUTUTYAA, IEPUOJ] U YacToTa Konebanuii. dopmyna,
CBSI3BIBAOINAS YACTOTY U TMEPHOJ KOJIeOAHMIA:
1.24
v=L1
T
125 MaremMatnueckuii W TNpPYKUHHBIM MasTHUKHU. IIpeBpamienue »sHeprum mpH
' KoJ1e0aTeIbHOM JBHKEHUU
1.26 | 3aryxaromue koneOanus. BoiHy)eHHbIe KoieOanus. Pezonanc
Mexannueckne BoOJIHBL. [IponosibHBIE M momepedHble BOJHBL. JlJIMHA BOJIHBI H
CKOPOCTb PaCIIPOCTPAHEHUs BOJIHBIL:
1.27 .
Lh=v-T
128 3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOI BOJIHBI HA TPaHUIIE JBYX
' cpen. MudpasByk u yibTpasByk
Ipakmuueckue pabomwl
N3mepenne cpeaHeld IUIOTHOCTH BELIECTBA; apXMMENOBOW CHIIBL, KECTKOCTH
1.29 | mnpyxuHbl, KOIPPUIUEHTA TPEHUS CKOJIBXKEHHUS; PabOThI CHIIBI TPEHUS, CHIIBI

YOPYTOCTH; CpEIHEH CKOPOCTH [BHKEHHUS OpycKa 10 HAaKJIOHHOW IJIOCKOCTH;
YCKOpeHHUs OpycKa Ipu ABMKEHHUU MO HAKJIIOHHOW IUIOCKOCTH; YaCTOThI U MEpUoaa




Koe0aHUl MaTeMaTHYeCKOro MAasTHHMKA; 4YacTOThl M Tepuoja KoJjeOaHHi
NPY>KUHHOTO MasATHUKA; MOMEHTA CHIJIbI, IEHCTBYIOIIETO HA phryar; paboThl CHIIBI
YOPYTOCTH MpPH MOAbEME Ipy3a C MOMOUIbIO HEMOJABHKHOTO 0JI0Ka; pabOThl CHUJIIBI
YOPYTOCTH MPHU NOABEME IPpy3a ¢ TOMOIIbIO MOJBUKHOIO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMMEJOBOW CHUJIBI OT 00bEMa MOTrpyKEHHON YacTu
TeJIa U OT TUIOTHOCTHU JKUJKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHUIIBI OT MaCcChl
TEJla; CUJIbI TPEHUsSl CKOJBXEHUS OT CHJIbl HOPMAJbHOTO JaBJICHHUA M OT POAa
MOBEPXHOCTH; CHJIBl YIPYTOCTH, BO3HUKAIOUIEH B TpYKUHE, OT CTENEHH
nedopmaluu TPYKUHBI; YCKOpEHHUs Opycka OT yIjla HakJIOHa HaIlpaBJsIONICH;
nepuoja (4acToTbl) KoJieOaHWM HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Mepuoja
KojeOaHui MPYKUHHOIO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU MPYKHUHBL
HCClIeIOBaHNE HE3aBUCHUMOCTH MEpHO/ia KOJIeOaHU HUTSHOTO MasgTHHUKA OT MAaccChl
rpy3a. [IpoBepka ycioBust paBHOBECHs pplyara

Qu3zuueckue s61eHUs 8 Npupooe: TPUMEPHI IBUKEHHS C PA3IUUYHBIMU CKOPOCTSMH B
KUBOM M HEXHUBOW NpUPOJIE, NEHCTBUE CHIIBI TPEHHs] B MPHUPOAEC U TEXHUKE,
MPUIMBBI U OTIUBBI, JBIKeHHE IUIaHeT CONHEYHON CHUCTeMBI, PEaKTHBHOE

1.30 JBM)KEHUE YKUBBIX OPraHM3MOB, phlUaru B TeJie YelloBeKa, BIMSHUE aTMOC(HEpHOTro
JIaBJICHUS] HA XUBOW OpraHW3M, IUIaBaHHE PbIO, BOCIIPUSTHE 3BYKOB KMBOTHBIMH,
3eMJIETPSICEHHE, CEICMUUECKHUE BOJIHBI, LIyHAMH, 3XO0
Texnuueckue ycmpoticméa: CIAIOMETp, NaTYUKU IOJOKEHHs, PACCTOSHHUS U
YCKOPEHHUs, JWHAMOMETp, TNOAIIUIHUKY, pPAKeTbl, pblYar, IOJBWXHBIA H

131 HETIOJBIDKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTh, IPOCThIE MEXaHU3MBbI B OBITY,

' cooOHIAIMUECs COCYAbl, YCTPOWCTBO BOAONPOBOJA, T'MIPABINYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp, 3XOJIoT,
UCIOJIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHHKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHbBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOPUHM CTPOEHUS BELIECTBA.

2.1 | Mogenu TBEPAOro, JKUAKOTO W  Ta3000pa3sHOrO  COCTOSHUM  BEILECTBA.
Kpucrannmuueckue u amop¢HbIe Tena

’9 JIBroxkeHue JacTull BemecTBa. CBsA3b CKOPOCTH JABMIKEHHS YACTHUL] C TEMIEepaTypoil.

’ BbpoyHnoBckoe nBmwxkenue, nuddysus

2.3 | CmauuBaHHE U KalWUISIPHBIE SABJICHUS

2.4 | TennoBoe paclIMpeHUE U CKATUE

2.5 TennoBoe paBHOBeECHE

26 Buytpennsis snHeprus. Pabora u Temomepenaya Kak CIIOCOOBI M3MEHEHHS

’ BHYTPEHHEW dHEPrUu

2.7 | Bwuapl TemIonepenadn: TEIIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYEHNE
HarpeBanue u oxnaxaenue Ten. KoanuecTBo TemaoThl. Y qesibHas TEII0EMKOCTS!

28 O=cm(t,—1,)

2.9 | 3aKkoH COXpaHEHHs OHHEPrUU B TEIUIOBBIX IIpoleccax. YpPaBHEHHE TEIUIOBOIO




Oajtanca:

O +0,+..=0

I/IcnapeHHe U KOHAeHcauusa. I3MeHeHue BHyTpCHHeﬁ OHEprunu B MPOLCCCC

2.10 | wucnmapenus u kKoHaeHcanuu. Kumnenue kumkocTu. YAelbHas — TEIJIOTa
napooOpazoBanus: L = Q/m
2.11 | BnaxHocTb BO31yXa
[InaBnenue u kpuctamu3anus. VIi3MeHeHne BHYTPEHHEH SHEPTUH NPH TUIABJICHUN U
KPUCTAJUIM3aLNU. Y eNbHAas TEIUIOTa IIaBICHUS:
2.12
2=Y
m
)13 BHyTpeHHss sHEprus cropaHusi TOIUIMBA. Y AelbHas TEIJIOTa CrOpPaHUs TOILIUBA: ¢
' = QO/m
2.14 | Ilpunuumnst padoTs! TermnoBsix aurateneit. KI1/1 remnoBoro nquratesns
Ipaxmuuyeckue pabomuol
N3mepenune yaenpbHOM TEIIOEMKOCTH METAUIMYECKOT0 LWIMHJIPA; KOJIMYECTBA
TETJIOTHI, TOJyYEHHOTO BOJIOW KOMHATHOM TeMmnepaTypsl (PMKCUPOBAHHOM MacChl, B
)15 KOTOPYIO OMYIIEH HArPEThIA IMIMH/P; KOJIUYECTBA TETUIOThI, OTJAHHOTO HArpeThIM
' UAJTUHIAPOM, TIOCHE OIyCKaHWs €ro B BOAY KOMHAaTHOHW TEMIEpaTyphl;
OTHOCHUTEJIPHOM BJIQXXHOCTH BO3/AyXa; YAEIbHOM TEIUIOTHl IUIABJICHMS JIbJA.
HccnenoBanue n3MeHeHUs1 TEMIIEPATypbl BOJBI PU PA3JIMYHBIX YCIOBUSAX; SIBICHUS
TeruiooOMeHa Py CMEIIMBAHUH XOJIOIHOM U TOpsiYeil BOBI; pollecca UCTIapeHHs
Qusuueckue s6NeHUss 8 npupode. TOBEPXHOCTHOE HATSHKEHHE U KalWUISIPHBIE
2.16 | sBIeHUS B MOPUPOJIE, KPUCTAUIBI B Tpupone, uznydeHue CoJiHIa, 3aMep3aHue
BOZ0OEMOB, MOpPCKHUE OpU3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHera
Texnuueckue ycmpoticméa: KalnWUISPbI, MPUMEPbl HCIOJIB30BAHUS KPUCTAIIIOB,
17 XKUJKOCTHBIM TEPMOMETp, AATUYMK TEMIIEPAaTypbl, TEPMOC, CHCTEMA OTOILICHUS
' JIOMOB, THTPOMETpPBI, NCUXPOMETP, MapoBas TypOMHA, IBUTaTellb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHU A
3.1 Onexrtpusauus Tei. J[Ba BUga 3J€KTpUUECKUX 3apsi0B
3.2 | BzauMojelcTBUE 3apsiKEHHBIX Tel. 3akoH Kynmona
3.3 | 3akoH coxpaHEHHs 3JIEKTPUUECKOro 3apsaa
34 Onekrpuyeckoe mnone. Hanpspk€HHOCTh  3nekTpuyeckoro mois. [IpuHuun
' CYTEPIO3UIINH IEKTPUUECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocutenn »snexrpuueckux 3apsgoB. JlelicTBHE SIIEKTPUYECKOrO IO Ha
’ 3eKTpUUecKue 3apsaabl. [[poBOAHUKN U JUAIEKTPUKU
[TocTostHHBIN snekTpuyeckuii TOK. JleMcTBUsA anekTpudeckoro Toka. Cumia Toka.
3.6 | Hampsoxenue.

I=q/t, U=A/4




3.7

DIIEKTPHUYECKOE COMPOTUBIICHHE. Y ICTBHOE IICKTPUIECKOE COMTPOTUBIICHHUE:
R =pl/S

3.8

3akoH Oma a5 y4yactka snekrpudeckoit nenu: [ = U/R

3.9

[TocnenoBarenbHOE COETMHEHHUE MPOBOJHUKOB:

I,=I,: U=U,+U,: R=R +R,

HapanﬂenLHoe COCAMHCHHUC ITPOBOJHUKOB PABHOI'O COIMIPOTHUBJICHUA:

U=Upl=L+1:R=—

CwmenranHble COSTMHEHUS TTPOBOTHUKOB

3.10

Pabora 1 MmoutHOCTb 3nekTpuueckoro Toxka. A = Ult, P = Ul

3.11

3akoH [[xoyins — Jlenna:

O=I"-R-t

3.12

Oneir Opcrena. MarHutHoe moje NOpPsSMOrO IPOBOAHMKA C TOKOM. JlnHum
MAarHuTHOM MHAYKIUU

3.13

MarsuTHOE€ I10JI€ ITIOCTOSHHOIO MaruuTa. BzauMoaelicTBue NOCTOSIHHBIX MarHUTOB

3.14

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

3.15

OnsiTel Dapanes. SBnenue 3neKTpoMarHuTHON MHAYKUuU. [IpaBuno Jlenna

3.16

Ipaxmuueckue pabomuol

N3mepenue AJIEKTPUYECKOTO COIIPOTUBIICHUS pe3ucropa; MOIIIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTM  CHJIBI  TOKA, BO3HMKAIOIIET0 B  IPOBOJHUKE
(pe3ucropsbl, Jamroyka), OT HAIpsDKEHUS Ha KOHLAX HPOBOAHMKA; 3aBUCUMOCTHU
CONPOTUBIIEHUS OT JUIMHBI NPOBOJHMKA, IUIOLIAJAM €ro IONEPEYHOr0 CEYEHUs M
YIAEIBHOI'O CONPOTHUBIICHUA.

[IpoBepka mpaBuna Uisl 3JIEKTPUYECKOTO HAMNPSHKEHHS NPHU MOCIEA0BATEIbHOM
COCMHECHUU TMPOBOJHUKOB; MpaBUia JUIsI CHIbl BJIEKTPUYECKOIO0 TOKa INPHU
napajieIbHOM COCIUHEHUU POBOJHUKOB (PE3UCTOPHI U JTAMIIOYKA)

3.17

Qusuueckue A6leHUA 8 Npupode: DBIEKTpUUECKUE SBJICHHs B aTMmocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE Moyie 3emud, Apedd MoICcoB,
POJIb MATHUTHOTO TOJISL 17151 ’KU3HU Ha 3eMJle, MOJISIPHOE CUSHUE

3.18

Texnuueckue ycmpoucmea: 3JIEKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTar,
CUETYMK  DJEKTPUYECKOH  DHEPruu,  DJICKTPOOCBETHTEIbHbIE  MPUOOPHI,
HarpeBaTesbHbIe AJIEKTPONPUOOPH! (IPUMEPHI), TEKTPUUECKUE MPEIOXPaHUTEIH,
NEKTPOMArHuT, AJIEKTPOJBUIraTeNlb MOCTOSHHOIO TOKAa, T'€HEpPaTop IOCTOSHHOIO
TOKa

3.19

9J'IeKTp0Mal"HI/ITHBIe BostHEl. [lIkama QJICKTPOMAriuTHLIX BOJIH

3.20

JlyueBas monenb cBeta. [IpsamMoinHEHOE pacIpOCTpaHEHNE CBETA

3.21

3akoH OTpaXCHUA CBCTA. IInockoe 3€pKajio




3.22 | IlpenomneHue cBeTa. 3aKOH NPEIOMIIEHHSI CBETA
3.23 | Jlucnepcus cBera
394 Jlunza. Xon nydeir B nuH3e. DokycHoe paccTossHME JHH3bI. OnTHYeckas cuiia
' muassl: D = 1/F
3.25 | TI'ma3 kak onTuyeckas cuctema. Onruyeckue npudopbI
Ipaxmuueckue pabomuol
W3mepenue onTUYECKOW CHIIBI COOMparomiell JIMH3bI; (POKYCHOTO PAaCCTOSHUS

coOuparomiel TUH3BI (0 CBOWCTBY PaBEHCTBA Pa3MEpoOB IMpeaMeTa U M300pakeHus,
3.6 | KOTAa IPEAMET PacTioNoNKeH B JIBOITHOM (hOKYyCe), TTOKa3aTeIsl MPEIIOMIICHHS CTEKJIA.

' UccnenoBanue cBoiicTBa  M300paXEHHs, TOJYYEHHOTO C  IOMOIIBIO
coOuparoIiel JTUH3bI, U3MEHEHUsT (DOKYCHOTO PACCTOSIHUS JIBYX CIIOKCHHBIX JTHUH3;
3aBUCHUMOCTH YIJIa TNPEJIOMJICHHS CBETOBOTO Jyda OT yIja MaJeHUs Ha TpaHUIle
«BO3JIyX — CTEKIIO»

397 Qusuueckue senenus 6 npupoode. 3atmenus Comnma u JIyHbl, 1BeTa Ted,

' onTHYECKue sBJIeHUs B aTMoc(epe (1iBeT Heba, pedpakius, pamgyra, MUPax)

3.28 | Texuuuecxue ycmpoticmea. O4KH, IEPUCKOT, (hoToAaIapar, ONTUYECKUE CBETOBOIBI

4 KBAHTOBBIE SIBJIEHU A

41 PanunoaktuBHOCTh. Anb(a-, Oera-, ramma-usnydenus. Peakmuu anbda-u Oera-

’ pacraza

4.2 | Onmnsitel Pe3epdopna o paccesauro anbda-gacruil. [Inanerapaas Moaens aToma

43 CocrtaB aTroMHOTrO0 sifipa. M30Tombl

4.4 | Tlepuon momypacmnaja aTOMHBIX SIIED

4.5 | SlnepHble peakuuu. 3aKOHBI COXPaHEHHUs 3apsIOBOTO U MACCOBOTO YHCEI

Quszuueckue sA6IeHUs 6 Npupooe:  €CTECTBEHHBIM PaJIMOAKTHBHBIN  (OH,

4.6 | KOCMHYECKHE JTy4H, PaIMOAKTUBHOE M3ITyuYeHUE MPUPOJHBIX MUHEPAJIOB, JIEHCTBUE

PaAMOAKTUBHBIX U3TyUYEHUHN Ha OPraHU3M YellOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOIN, WHAWBUAYaJbHBIN JO3UMETpP, Kamepa

Bunbcona, sinepHas sHepreTrka
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