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PaGouas mporpamMma mo ¢u3MKe HA ypOBHE OCHOBHOTO OOIIETO 00-
pa3oBaHHsI COCTaBJicHa HAa OCHOBE IIOJIOKEHMH W TpeboBaHMH K pe-
3yJbTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOI 00pa3oBaTeiabHOM
MpOrpaMMBbl, IpeACTaBIeHHBIX B DenepanbHOM TOCYIapcTBEHHOM 00-
pazoBaTeIbHOM CTaHAAapTe OCHOBHOro obmero oopaszoBanus (OI'OC
000), a takxke ¢ yuérom DenepanbHoil pabouell mporpaMMbl BOCIIUTAHUSA
n Konuenumuu mnpenogaBaHust ydeOHoro mnpenmera «®dDusmkay B
oOpa3zoBaTenbHBIX OpraHm3anuax Poccuiickoit @enepamiu, pearn3yonux
OCHOBHBIE 0011e00pa30BaTENHHBIEC MIPOTPAMMBI

MMOACHUTEJIBHAA 3AIIACKA

Conepxxanue Ilporpammbl HampaBiieHO Ha (OPMHUPOBAaHHE ecTe-
CTBEHHO-HAyYHOH TPaMOTHOCTH YYAaIIMXCS W OPTaHM3AIHUI0 H3y4YCHHA
(m3UKN Ha AEATEIFHOCTHON OcHOBe B Hell yUHTHIBarOTCS BO3MOKHOCTH
npeamera B peanm3anun TpeboBaHuit DPI'OC OOOK mIaHUPYEMBIM
JUYHOCTHBIM M METAlpEeIMETHBIM pe3yJbTaTaM OOY4YeHHS, a TaKKe
MEXIpPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpPEIMETOB Ha
YPOBHE OCHOBHOT'O O0IIETO 00pa3oBaHUS

B mporpamme omnpenensioTcsi OCHOBHBIE 1I€JIM  W3Y4YCeHHS (QU3UKH Ha
YpOBHE OCHOBHOIO 00IIero o0Opa3oBaHuUs, IUIAHUPYEMBIE DPE3ylb- TaThl
OCBOGHHsI Kypca (PU3UKH: JINYHOCTHBIC, METalpeAMETHbBIE, NpPeIMETHBIC
(1a 6a30BOM YpOBHE)

[Iporpamma ycTraHaBIMBAaeT paclpeaeiicHHe ydeOHOro marepuana Io
rogam oOydeHus (10 KJjaccaM), MpeajaraeT NPUMEPHYIO IOCJIeno-
BaTEJIbHOCTh HW3YYCHHMS TEM, OCHOBAHHYIO Ha JIOTHKE DPa3BHUTHUS IIpEn-
METHOTO COJEpKaHMsA M yd4ETe BO3PACTHBIX OCOOCHHOCTEH ydamuxcs, a
TaK)Ke MPUMEPHOE TEMAaTHYECKOE IIJIAaHMPOBAHUE C YKa3aHHUEM KOJNYEeCTBa
4acoB Ha WH3Yy4YeHHE KaKIOW TeMbl M NPUMEPHOW XapaKTepHUCTHKOH
y4eOHON IeATeNbHOCTH YUAIINXCsl, peain3yeMOH MPU U3yUYESHHUH 3TUX TEM

IIporpamMmma Mo’keT OBITH HCIOJIB30BAaHA YYHTEJISIMH KaK OCHOBA A
cocTaBieHHs cBoMx paboumx mnporpamm Ilpu paspaborke paboueit
NporpaMMbl B TEMaTHYECKOM IIJIAHUPOBAHWUU JIOJDKHBI OBITh yUYTEHBI
BO3MOXHOCTH HCIIOJIB30BAHHUS 3JIEKTPOHHBIX (1 poBEIX)
00pa3oBaTENbHBIX PECYpPCOB, SABIIONINXCS y4eOHO-METOAMYECKU- MU
MaTepuasaMu (MyJIbTUMEIUITHBIE POTPaMMBI, 3JICKTPOHHBIE YUYEOHUKH H
3aJJaYHUKH, DJJEKTPOHHBIE OMOJMOTEKH, BHPTyalbHBIE JabopaTropuu,
UTPOBBIE  TPOrPaMMBI,  KOJUIEKIMH  IUGPOBBIX  00pa3oBaTeNIbHBIX
pecypcoB),  peanu3ylomMX  IuAakThieckue — BosmoxkHoctn — UKT,
CoJlep)KaHHe KOTOPHIX COOTBETCTBYET 3aKOHOJIATEIBCTBY 00 00pa3oBaHNU

Pabouas nporpamMmma He CKOBBIBAET TBOPUYECKYIO MHHUIMATHBY YyUUTEIEH
W TPefoCTaBIsieT  BO3MOXHOCTH  JJI  peaju3alid  Pa3iIuIHBIX
METOAUYECKUX IIOAXOAOB K IPENoJaBaHUI0 (PU3WKK TPH YCIOBHU CO-
XpaHEHUS 00s13aTeIbHON YaCTH COIEPIKAHUI Kypca




OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA «®U3UKA»

Kypc ¢usukn — cucremoobpasyromuid i eCTECTBEHHO-HAYYHBIX
y4eOHBIX IPEIMETOB, IOCKOJIbKY (PH3MYecKHe 3aKOHBI JIe)KaT B OCHOBE
MPOIIECCOB M SIBJICHUH, M3yYaeMbIX XUMHUCH, OMOJIOrHeH, aCTpOHOMUCH U
¢m3ugeckont reorpadueit dusmka — STO MpPEeAMET, KOTOPHIH HE TOJIBKO
BHOCUT OCHOBHOH BKJIaJl B €CTECTBEHHO-HAayYHYIO KapTUHY MHpa, HO U
MpeloCTaBIsIeT Hanboee sicHble 00pa3lbl MPUMEHEHUs HAYYHOI'O0 METOo/a
MO3HAHUSA, T € crnoco0a TOIY4YeHHUS MOCTOBEPHBIX 3HAHMH O MHPE
Hakonen, ¢u3uka — 53TO mHpeaMeT, KOTOPBI Hapsgy C IPYTHMH
€CTECTBEHHO-HAyYHBIMU  HIpeIMETaMH  JOJDKEH  JIaTh  IIKOJbHUKaM
MpeICTaBICHHE 00 YBICKATEIbHOCTH HAYYHOT'O HCCICIOBAHUS M PAaJOCTH
CaMOCTOSITEIBHOT'O OTKPBITHS HOBOT'O 3HAHUS

OnmHa W3 TIaBHBIX 3a1ad  (U3MYECKOTO O00pa3oBaHUS B CTPYKType
obmero oOpa3oBaHUS COCTOMT B (POPMHUPOBAHWH €CTECTBEHHOHAYIHOI
TpaMOTHOCTH M HHTEpeca K HayKe y OCHOBHOH Macchl O0ydaroluxcs,
KOTOpBIC B JajbHEieM OyoyT 3aHATHI B CAMBIX Pa3HO- 00pa3HBIX cepax
nesitenbHOCTH Ho HEe MeHee BakKHOH 3amaueil sIBISICTCS BBISIBICHUE H
IIOATrOTOBKAa TaJIaHTJIUBBIX MOJIOABIX n}oaeﬁ IJI1 MIPOJAOJIPKCHUA
oOpa3oBaHus W JanbHEWImeHd  NPodEecCHOHATBLHON JEATEIBHOCTH B
00JacTH  €CTECTBEHHO-HAYYHBIX HCCIICIOBAaHMI W CO3JIaHUM HOBBIX
texHojoruii CorjacHO MPUHATOMY B MEXIyHapOAHOM COOOIIECTBE
onpejeneHno, «EcTecTBeHHO-Hay4YHass TPaMOTHOCTh — 3TO CIIOCOOHOCTH
YEeJIOBEKa 3aHMMAaTh AKTHBHYIO I'Pa)XJAaHCKYIO IO3HIHIO IO OOIIECTBEHHO
3HAYUMBIM BOIIpOCaM, CBA3AaHHBIM C CCTCCTBCHHBIMHM HayKaMH, H €TI0
TOTOBHOCTb HHTEPECOBATHCA CCTCCTBCHHO-HAYYHBIMHU UIACAMU Haquo
TPaMOTHBIA YEJIOBEK CTPEMHUTCS Y4YacTBOBaTb B apPryMEHTHPOBAHHOM
o0CyXJeHUn Tpo- OJeM, OTHOCSIIUXCS K €CTeCTBEHHBIM HayKaM U
TCXHOJIOI'HUAM, LITOT]:’)e6yeT OT HETO CJICAYIOUIUX KOMIIETCHTHOCTEH:
—Hay4HO OOBSICHSTD SBJICHUSI,

—OIIEHNWBATh U MOHUMATh OCOOEHHOCTH HAay4YHOTO MCCIIEIOBaHUS,
—HWHTCPINPETUPOBATHL AAHHBIC W UCIIOJIL30BATh HAYYHBLIC MOKAa3aTCJIbCTBA

JJI1 TIOJTYYCHUSA BBIBOJIOB »

W3ydyenne ¢u3NKM CHOCOOHO BHECTH peIIAlOmUi Bk B (hopmHu-
pOBaHHE €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH 00YyUYarOIINXCS

LEJU U3YYEHN A YUEBHOI'O IIPEAMETA «®U3NKA»

Henu u3ydenus (GpU3MKH HA YPOBHE OCHOBHOrO 00IIEero oOpa3oBaHUs
onpeneneHpl B KoHIENuu mpenojaBanusi y4eOHOro mpeaMera
«®u3uka» B oOpa3oBaTeNbHBIX OpraHm3amusx Poccuiickoit ®enepanuu,
peanu3yromux OCHOBHEIC 001meoopa3oBaTeIbHEIC MIPOTrPaMMBEI,
yTBepkAEHHON pemennem Kommermu MuHUCTEpPCTBA MIPOCBEIICHUS
Poccuiickoit @enepanuu, mpotokoi ot 3 nekadbpst 2019 r Ne I[TK-4BH



Henu u3ydeHus: Gu3nku:

—IIpuoOpeTeHre NHTepeca M CTPEMIICHUS OO0yYarolUXcsl K HayYHOMY
W3yYCHHUIO  NPHUPOABI, PpPa3sBHTHE WX  HHTEIUICKTYAJIBbHBIX U
TBOPYECKUX CHOCOOHOCTEH;

—pa3BUTHE MPEICTABICHUII O HAyYHOM MeTOoAe MO3HaHUA U (OpMHU-
POBaHHE HCCICIOBATEIBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHUSAM;
—hopMupoBaHHe HAYYHOTO MHUPOBO33PECHHS KaK pe3yJibTaTa U3ydCHHS
OCHOB CTPOCHHS MaTepuu U QyHIAMECHTAIBHBIX 3aKOHOB (DPU3HKH;
—dopMupoBaHUe MPEACTABICHUA O PONU (PU3UKH UL Pa3BUTHUSA IPYTHX

€CTEeCTBCHHBIX HAayK, TEXHUKH ¥ TEXHOJIOTHH;

—Ppa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oyaymei npo-
(heccnoHaNbHOM esATeIbHOCTH, CBA3aHHON C (PU3MKOM, MOATOTOBKA K
JanpHeieMy o0y4eHHUI0 B 3TOM HampaBieHUH J[ocTHKeHne dTHX
Lesieil Ha ypOBHE OCHOBHOT'O 00Iero oopa3oBaHus oOecreynBacTCs
pelLICHHEM CIIeAYIOIIUX 3a1ay:

—TnpuoOpeTeHre 3HaHUI O JHCKPETHOM CTPOGHUU BEILIECTBa, O Me-
XaHWYECKHUX, TCIUIOBBIX, dJICKTPHYECKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSAX;

—npuoOpeTeHNe YMEHUH ONUCHIBATh M OOBICHITH (PU3UUYECKUE SBJICHUSI C
HCIIOJIB30BaHUEM ITOJTYyYCHHBIX 3HAHUI;

—OCBOCHUE METOJIOB pPEILICHUS NPOCTEHINNX PACYETHBIX 3aJad C MHC-
MOJIb30BaHHEM (PHU3NYECKUX MOJelield, TBOPYECKUX M  IPAKTUKO-
OPUEHTUPOBAHHBIX 3a]1a4;

—pa3BUTHE YMEHHUIl HaONIONaTh HPHPOIHBIC SIBICHHS M BBIOJIHATH
OIIBITHI, JTAOOPATOPHBIC PadOTHl U SKCIIEPHUMEHTAJIBHBIC HCCICIOBAHUS C
HCIOJIb30BAHUEM M3MEPHUTEIBHBIX TPUOOPOB;

—ocBOcHHE MNPUEMOB pPabOThI ¢ wuHPOpManueidl (GU3NISCKOro comuep-
JKaHMsI, BKIIFOYasi WHQOPMAIMIO O COBPEMEHHBIX JIOCTHIKSHHUSX
(bHU3UKH; aHATM3 U KPUTHYECKOE OLICHUBaHHE HHPOPMALIIH;

—3HAaKOMCTBO CO cdepamu TpoPecCHOHATBHON JEATEIbHOCTH, CBS-
3aHHBIMH C (U3UKOW, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHO-
BaHHBIMU Ha JIOCTIKCHUSIX (PU3HUYECKON HAYKH

MECTO YYEBHOI'O ITPEAMETA «®U3NKA» B YUEBHOM I1JIAHE

B coorBerctBun ¢ ®I'OC OOO ¢wu3uka sBIsAETCS 00S3aTCIHHBIM
MpeaMETOM Ha YypOBHE OCHOBHOro ob6mero oOpa3oBaHus JlaHHas
mporpaMma IMpeaycMaTpuBaeT H3ydeHHEe (U3MKKA Ha 0a30BOM YPOBHE B
00beMe 238 u 3a Tpu Toma OOydeHHs MO 2 Y B Hemenw B 7 U 8
KJIaccax M 1o 3 4 B Heneso B 9 kinacce B TemaTHyeckoM TUIaHUPOBAHUH
uist 7 1 8 KiiaccoB TperoiaraeTcs pe3epB BPEMEHH, KOTOPBIH YUHTENb
MOXXET HCIIOJIb30BaTh II0 CBOEMY YCMOTpEeHHIo, a B 9 Kiacce —
MOBTOPHUTENIEHO-0000 a0l MOTYJTb



COJEPKAHUE YYEBHOI'O IPEJIMETA «®U3UKA»

7 KJace

Pa3nen 1. ®u3uka u e€ porb B NO3HAHUY OKPY:KAIOIIEr0 MUpa
dwusnka — Hayka o npupoze Ssienus npupoas (MC) dusnge ckue
SIBJICHUSI: MEXaHHYEeCKHE, TEIUIOBBbIE, OJJIEKTPUYECKHE, MarHHUTHHIE,
CBETOBBIE, 3BYKOBBIC
®duznueckne BeanuyuHbl lM3mepenune Qusnyeckux BeanuuH Pu-
3ugeckue Tipubopsl [lorpemHOCTs W3MepeHHN MexayHapogHas
CHCTEMA €IUHUI]
Kak ¢usuka u Apyrue ecTeCTBEHHBIE HAyKH H3YyYarOT IMPHUPOIY
EcTecTBeHHO-Hay4YHBI METOJA TIO3HAHMA: HAOJIOACHHE, IOCTaHOBKA
Hay4YHOI'0 BOIIPOCA, BBIABMIKEHUE T'HIIOTE3, SKCIEPUMEHT IO MPOBEPKE
TanoTes, o0bsICHEHNE HaOmogaeMoro sisieHuss Onucanne GU3NIEecCKuX
SIBJICHUM C IOMOIIBIO MOJ€eei
Hdemoncmpayuu
1 MexaHHn4YeCcKHE, TEIIOBBIE, JIIEKTPUIECKHIE, MATHUTHBIE, CBETOBBIC
SIBIICHUS

2 ®uznueckue MpuOOPHI U MPOIeaypa NPsIMBIX U3MEPEHHUH aHa-
JIOTOBBIM U TAU(POBBIM IIPUOOPOM

Jlabopamopnsie padomst u OnvimMul?

1 Omnpenenenue EHBI NCJEHUS IMIKAJIbI W3MEPUTEIHLHOTO MNpH-00pa

2 VI3amepeHmne pacCTOSTHUN

3 MH3mepeHue 00bEMa KUIAKOCTH U TBEpIOTO Tena 4

OnpeneneHne pa3MepoB MAJIBIX Tell

5 U3mepenue teMmmepaTypbl MPH HOMOIIM XHIKOCTHOTO TEPMOMETpa H
JlaT4YMKa TeMIIepaTyphbl

6 IlpoBeneHue wucClenOBaHUS TI0 MPOBEPKE THIIOTE3bl: JAIbHOCTD
nmonéra mIapuKa, MyIIEHHOr0 TOPH30HTAIBHO, TeM OOJIbIle, Yem
OoutbIIIe BBICOTA ITyCKa

Paznen 2. HepBOHa‘laJ'l])H])le CBECICHUS 0 CTPOCHUHU BeEIIECTBA
CTpOGHI/IQ BCIHICCTBA: aTOMbI MW MOJICKYJIbBI, HUX Pa3MEpPbI OHBITLI,
JAOKa3bIBAIOIIHUEC JUCKPETHOC CTPOCHUC BCIICCTBA

1 MC — snemenTs! cofiepkanus, BKIIOYAIONHE MEKIIPEAMETHBIE CBA3H, KOTOPHIE
moipoGHEe PACKPHITHI B TEMAaTHYECKOM [UIAHUPOBAHUU

3nmeck M Janee MPHUBOAWTCS PACIIMPEHHBIH IepedeHb JIabopaTOpHBIX paboT u
OMBITOB, M3 KOTOPOTO YYHTENb JeJacT BHIOOP 1O CBOEMY YCMOTPEHHIO U C
Y4ETOM CIIMCKA SKCIIEPUMEHTANIBHBIX 3aJaHui, IperaraeMeIXx B pamkax OI'D
1o ¢usuKe

2



JBmwkenne gactui BemecTBa CBSA3b CKOPOCTH IBMIKEHHS YAaCTHIL C
TeMmriepatypoii bpoyHoBckoe nBmkenue, nuddysus B3aumoneii cTBre
YaCTHII BEIICCTBA: IPUTSHKCHUEC U OTTAJTKHUBAHUC

ArperaTHpIe COCTOSHUS BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U
TBEPIBIX (KPUCTAUIMYSCKUX) Tel B3auMOCBsI3b MEXIy CBOWCTBaMHU
BEIIECTB B pPAa3HBIX AarperaTHbIX COCTOSHHUSIX H HUX aToM- HO-
MOJICKYJSIPHBIM cTpoeHHeM OCOOCHHOCTH arperaTHBIX COCTOSHUN BOJIBI

Hemoncmpavyuu

1 HaGmoneHne GpOyHOBCKOTO OBIKCHUS 2

Ha6mronenune nuddysun

3 HabOmionenne sBneHUH, OOBICHAIONIUXCSI NPUTDKECHUEM WITH

OTTAIKUBAHUEM YACTHII BEIICCTBA

JlabopamopHuvie pabomuvrt u onvimol

1 Omenka aguaMeTrpa aToMa METOAOM pSAOB (C HCIOIB30BaHUEM

¢dotorpadmii)

2 OmubITH 0 HAOJIOJCHHUIO TEIUIOBOI'O PACIIMPEHUS a30B

3 OmnbITEl O OOHAPYKEHUIO NEHCTBUS CHJI MOJCKYJISIPHOTO TIpH-

TSIDKCHU A

Pazgen 3. /IBH:keHHe M B3aMMOJIEHCTBHE TeJl

Mexanudeckoe ABMKeHHE PaBHOMEpHOE M HEpaBHOMEPHOE NBUXKEHUE
Ckopocts CpeaHsisi CKOPOCTh IIPU HEPABHOMEPHOM JABUKE HUU Pacuér
IIyTH U BPEMEHU IBUKEHUS

SIBneHve mHepuMM 3aKOH MHEpUMH B3anmopaeicTBue Ten Kak NpUYMHA
W3MEHEHHUs CKOPOCTH IBIDKEHHUs Tea Macca Kak Mepa MHEPTHOCTH Teja
IInotHOoCcTh BemecTBa CBsA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
enuHnIe o0bpEMa BemecTBa

Cuna Kak xapakTepUCTHKa B3aumozeiicTBus tea Cuiia ynopyroctd u
3akoH ['yka M3mepeHue cuibl C IOMOIIBIO JIMHaAMOMeTpa SIBieHue
TATOTEHUs U cuia Tshkectu Cuia TspbkecTu Ha Apyrux miaanetax (MC)
Bec Tena Hesecomocths Clioke€HHE CHII, HalpaBJICHHBIX MO OJIHON
npsimoil PaBHonedcTBytomas cuil Cuna TpeHuss TpeHue CKOJIbXKEHUS U
TpeHue nokos Tpenue B npupoae u texuuke (MC)

Hdemoncmpayuu

1 HaOmroneHne MEXaHWYECKOTO IBIDKCHHS Tella

2 H3mepeHue CKOPOCTH MPSIMOJUHEHHOTO MBIKCHHUS 3

HaOnroneHue sSBICHUS MHEPIIHH

4 HabGnroaeHue H3MEHEHHSI CKOPOCTH MPH B3aUMOJCHCTBUM Tea 5

CpaBHEeHHE MacC MO B3aUMOJICHCTBHIO TEJ

6 Ciio)xeHHe Cuil, HallpaBJICHHBIX 110 OJHOMN IIPsIMOM



Jlabopamopnuvie pabomuvrt u onvimol

1 Ompenenenne CKOPOCTH PaBHOMEPHOIO JIBIDKEHHs (IIapuKaB
KHUIKOCTH, MOZCIH IEKTPUIESCKOr0 aBTOMOOMIISI M T 11 )

2 OnpeneneHne cpegHeld CKOPOCTH CKOJBXEHHS OpycKa WM IIapHKa Mo
HaKJIOHHOH IJIOCKOCTH

3 OmpezeieHne IIOTHOCTH TBEPAOTO Tela

4  OmupITB, [OEMOHCTPHUPYIONIHME 3aBHUCUMOCTH  pacTsDKeHHS  (IIe-
(dbopMannn) NpyXKUHBI OT IPHIOKEHHOM CHIIBI

5 OmnbITHl, AEMOHCTPUPYIOIIUE 3aBHCUMOCTh CHIIBI TPEHUS CKOJIBKCHHS
OT CHJTBI IABJICHUS M XapaKTepa CONMPHUKACAIONIUXCS IOBEPXHOCTEH

Pa3gen 4. laBjienne TBEPABIX TeJl, ;KUIAKOCTEH U ra3oB
JaBnenne CriocoObl YMEHBIIICHHUS M YBCJIWYCHHWs NaBJicHUs JlaBlieHue
raza 3aBHCHMOCTH JNaBJICHHUS raza oT oOBéMa, Temmeparypsl llepemaua
JaBIIeHUsT TBEPIOBIMHU TeJIaMH, JKHIKOCTSIMH W Ta3zamu 3akoH [lackams
ITneBMmaTHueckue MalIHuHBbI 3aBHUCHUMOCTDH JaBJICHHUS XKHUAKOCTU OT
rnyounbl  ['mapocratudeckuit  mapamokc  CooOmaromuyecss  COCYIbl
T'maopaBnudeckne MeXaHU3MBI
Artmocdepa 3emau u armocdepHoe pgaBieHue [IpuumHBI Cymie-
CTBOBaHHS BO3ayImHOHW oGonoukn 3emuu Ombit Toppuuemnun M3mepenue
aTMOC(epHOro [aBieHHs 3aBUCUMOCTh aTMOC(EpPHOTO JaBiCHHS OT
BBICOTHI Haj ypoBHeM Mopsi IIpuGopbl s u3MepeHUs: aTMoc(hepHOro
JTaBIICHHUS
JleficTBHe XUOKOCTH U Ta3a Ha MOTPYKEHHOE B HHUX Telo BeItan-
KUBamImas (apxuMmenoBa) cuia 3akoH Apxumena IlmaBanme ten
BoznyxonnaBanue
Hemoncmpavyuu
1 3aBHUCHMOCTPH HaBICHUS Ta3a OT TEeMIEPaTypHl 2
[lepenaya naBieHHs )KUIKOCTHIO M Ta30M
3 Coobmarommecs cocynsr4
I'mppaBinuueckuil mpecce
5 IposiBneHue AecTBUS aTMOC(HEPHOTO AaBICHUS
6 3aBHCUMOCTB BBITAJIKUBAIOMICH CIIIBI OT 00BEMa MOTpyKEHHONHUACTH
TeJa ¥ INIOTHOCTH YKHUJIKOCTH
7 PaBeHCTBO BBHITAIKUBAOMICH CHIIBI BECY BBITECHCHHOW JKHUIKOCTH
8 YcioBue mraBaHUs Tell: INIABaHKE WIIH MOTPY>KEHHE TEII B 3a-
BUCHUMOCTH OT COOTHOIIIEHUS IJIOTHOCTEH TeJia 1 KUOAKOCTHU
Jlabopamopnuvie pabomuvr u onvimol
1 HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 00BEMa morpy-
>KEHHOM B )KUJIKOCTh YacTH Teja



2 OrmpeneneHne BBITAIKHABAIOMICH CHJIBI, ACHCTBYIOIICH Ha TEIo,
norpyEHHOE B )KUJIKOCTh

3 TlpoBepka HE3aBUCHMOCTH BBITAJIKHBAIONICH CUJIBI, ACHCTBYIO- IICH HA
TEJIO B )KUJIKOCTH, OT MacChl TeJia

4 OmpITE, NEMOHCTPUPYIONINE 3aBUCHMOCTb BBITAKHBAOIICH CHUIIHI,
NEeHCTBYIOIIEH Ha TENO B JKHAKOCTH, OT OOBEMa MOTrpyKEHHOU B
JKHUJIKOCTh YacTH Tejia U OT IJIOTHOCTH KHIKOCTHU

5 KoHcTpyupoBaHHe apeoMeTpa WIH KOHCTPYHPOBAaHHE JIOJKU U
orpenaeneHue e€ rpy30n04bEMHOCTH

Pa3gen 5. PaGora u MOIIHOCTH. DHEpPIrus

MexaHnueckas pabora MOIITHOCTE

IIpocThie MEXaHU3MBI: pblyar, OJIOK, HAKJIOHHAsI INTIOCKOCTh [IpaBuiio
paBHOBecusi pbluara IIpuMeHeHUe IIpaBUJIa paBHOBECHS phldyara K
O0moky «3omotoe mpaBwioy MexaHukH KIIJ[ mpocThIX MeXaHH3MOB
[IpocTbie MeXaHNU3MBI B OBITY U TEXHUKE

MexaHnueckass SHeprus KuHerwdeckas M NOTEHIUalIbHAas DHEPIH
[IpeBpamieHre OXHOTO BHUJA MEXaHUYECKOW SHEPruM B JApYyroil 3aKoH
COXpPaHEHMsI PHEPTUM B MEXaHUKeE

demoncmpayuu

1 IIpumepsl IPOCTHIX MEXaHU3MOB

Jabopamopnuvie padbomovrt u onvimol

1 Onpeneneane paboOTHI CHIIBI TPEHUSI IIPH PABHOMEPHOM IBHXKE-HHUH

TeJla 110 TOPU30HTAIBHON MMOBEPXHOCTH

2 VccnienoBaHue yCcJIOBUI paBHOBECHs pbryara3

N3mepenune KII/] HaKJIOHHOM MIIOCKOCTH

4 V3y4yeHune 3aKOHa COXPAaHEHUSI MEXaHNYEeCKOI YHEepruu

8 kaacc

Pasnen 6. TenJioBble siBJIEHUS

OCHOBHBIE€ TIOJIOXKEHUSI MOJIEKYJSIPHO-KMHETUYECKON TEOPHUH CTPOEHUS
BemiectBa Macca W pa3Mepbl aTOMOB U MoOJeKyl  OmNbIThI,
MOJTBEPKAAIONINE OCHOBHBIE TOJIOXKEHUS MOJEKYJISIPHO-KMHETUUECKON
TEOpUH

Mogenn TBEPAOTO, XHUIKOTO W Ta3000pa3HOTO COCTOSHHI BellecTBa
Kpucrammnueckue u amopdubie Tema OOBSICHEHHWE CBOWCTB Ta30B,
KUAKOCTEM H TBEPABIX TeJl Ha OCHOBE TOJOXEHUW MOJIEKYISIPHO-
KHHEeTHYeCKOoW Teopuu CMmadWBaHHWE W KamWULIpHBIE sBJIeHUs TernmoBoe
pacuupeHue 1 cxaThe

Temnepatypa CBs3b TEMIIEpATyphl CO CKOPOCTHIO TETUIOBOTO JABHUYKEHUSI
YacTHI]
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Buyrpennsisi sHeprust CrmocoObl W3MEHEHHsT  BHYTPEHHEH  SHEPTHH:
Tellonepenaya W coBepuieHue paboTel  Buuel  Temonepenaum:
TEIJIONPOBOJHOCTD, KOHBEKIIHS, U3TyYeHHE
KonnuectBo TeruoTsl Y ieiabHas TEIIOEMKOCTh BeliecTBa TermmoooMeH u
TEIJIOBOE paBHOBeCcHE YpaBHEHHE TeIUioBoro OanaHca [lnaBnenue
HMOTBEPJEBAHNE KPUCTAUIMYECKUX BEIIECTB Y JIeNbHAsl TETUIOTa
mnaBieHns [lapooOpaszoBanme n xkoHaeHcanusa Mcmapermne (MC)
Kunenue Y nenbHas Teruiora mapoodpa3oBaHus 3aBHCUMOCTD
TEMIIEpaTypsl KUIEHHUS OT aTMOC(EpPHOro MaBIICHUS
Bnaxknocts Bo3ayxa
OHeprus ToIIMBa Y IeJbHas TEIJIOTa CrOPaHMUs
[Mpunnuner  pabotel  TeroBbix asurareneit  KIIJ TtermoBoro
nBuraTess TemnoBele ABUTATENH U 3allluTa OKpyxaromeit cpeast (MC)
3aKOH COXpaHEHUS U MPEBPAIICHHS SHEPTUHN B TEIUIOBBIX IPOIECcax
MC)
Hemoncmpayuu
1 HaGmroneHne OpOYHOBCKOTO ABMKEHUS 2
Hao6nronenue nuddysuun
3 Habnronenue siBIeHU cMadyMBaHUsI W KaIMJUILSIPHBIX SBICHHUHN
4 HaOnroneHue TEIIOBOrO PacIIMPEHUs Tel
5 l3MeHeHue naBiIeHUsS ra3a Npu U3MEHEHUH 00bE€Ma U HarpeBaHUU
WA OXJIKICHUN
6 IlpaBuia n3MepeHUs: TeMIIepaTypsl 7
Bune! Teronepenaun
8 OxnaxxaeHue Mmpu COBEPIICHUU PabOTHI
9 HarpeBanue npu coBepiieHUU paboTH BHEITHUMHA cuiaamu 10
CpaBHeHHE TEIUTIOEMKOCTEH Pa3IMYHBIX BEIIECTB
11 HaOnroneHue KUIEHUS
12 HabGnroneHue MOCTOSHCTBA TEMIEPATYPHI MPH IUTaBIeHUU 13
Moenu TeNIoOBBIX ABUTaTenei
Jabopamopnuvie padbomovrt u onvimol
1 OnbITEI MO 0OHAPYKEHUIO ASHCTBUS CHUII MOJEKYJISIPHOTO IIPHU-
TSDKEHHUS
2 OnbITHI MO BBHIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM MilMcaxapa
3 OmnbITHI 110 HAOTIOEHUIO TEIUIOBOTO PACIIUPEHHUS I'a30B, KH/I-
KOCTEH M TBEPIBIX Tell
4 OmpeneneHue aBiIeHUs BO3ayXa B OajioHe HINpULA
5 OmnbIThl, AEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JIaBJICHUS BO31YyXaoT
ero o0bémMa M HarpeBaHus WU OXJIAKICHUS
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6 IIpoBepka TUITOTE3bl JIMHEHHOW 3aBUCUMOCTH JIMHBI CTOJOHKA
JKUJIKOCTH B TEPMOMETPUIECKON TPyOKe OT TEMIIepaTyphl
7 HaOmronmeHne W3MEHEHHsI BHYTPCHHEH HEPrHUU Teia B pe3yJbTare
TEIIoNepeauu U pabOThl BHEITHUX CHIT
8 HccnenoBanue SBICHHS TEIUIOOOMEHA MIPU CMEITUBAHIH XOJIO HON
U Topsiuend BOJbI
9 OmpeneneHue KOJIHMYECTBA TEIUIOTHI, TIOJYYSHHOTO BOJION TIPH
TEIIO0OMEHE C HArPEThIM METAJUTMYCCKUM IIHIIHHIPOM
10 Onpenenenne ynenbsHON TETIOEMKOCTH BemecTBa 11
HccnenoBanue npoliecca UCTIapEHUs
12 OmpepeneHre OTHOCUTEIBHON BIIAXXKHOCTH BO3ayXxa 13
OrmnpeneneHne yaeabHOM TEIUIOTH TUTABJICHUS JIbla

Paznen 7. DnekTpuyeckne U MarHuTHbIE SIBJIEHHUS

Dnextpuzanus Tea JBa poja sneKkTpuuecKux 3apsaoB BizaumoseiicTBue
3apsDKeHHBIX Tenl 3akoH KyloHa (3aBHCHMOCTH CHIIBI B3aUMOJIEHCTBHUSA
3apsKEHHBIX TeJl OT BEJIMUMHBI 3apsAJI0B U PACCTOSHUS MEXAY TeJIaMHU)

Onextpudeckoe noje HampsxEHHOCT anekTpudeckoro mnois Ipuriun
CYTIEPIIO3UIINH JIEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM yPOBHE)

Hocurenu »nekTpudecKux 3apsaoB ODJIEMEHTapHBIH AIEKTPUUYECKUM
3apsa Ctpoenue aroma [IpoBOAHUKHM M OUDNIEKTPUKH 3aKOH COXPaHEHUS
SJIEKTPUYECKOrO 3apsia

ONEeKTpUYECKUI TOK YCHOBHUS CYHIECTBOBAHMS DSJIEKTPUYECKOTO TOKa
HcTtoyHMKM NOCTOSSHHOrO  TOoKa  JIeHCTBHS ~ DIEKTPHYECKOro TOKa
(TerioBoe,  XMMMYECKOE,  MarHUTHOE) DNeKTpUYeCKUd  TOK B
JKUJKOCTSX M razax

Onextpudeckass nenb Cuna Toka OIEKTPUYECKOE HAMpPsDKEHUE
ComnpoTuBneHne NpoBOAHUKA Y AENBHOE CONPOTUBIECHHUE BEIIECTBA 3aKOH
Oma mna yuactka 1enu IlocienoBarenpHOe M HapaieIbHOE COEIUHEHHE
MPOBOTHUKOB

PaboTta m MOIIHOCTE 3NIEKTpHYECcKOTO Toka 3akoH Jxoyns— JleHma
DnexTpuuecKkre LEeNu W MOTPEeOUTENIN AJIEKTPUYECKOW JHEpPTHH B OBITY
Kopotkoe 3ambikanue

IMocrossHHbIE MarHuTel B3auMmonelcTBHE TOCTOAHHBIX ~ MarHHUTOB
MarnuTtHoe nosie MarauTHoe mnoje 3eMJIM M er0o 3HaueHue IS JKU3HHU Ha
3emsie  OnbiT  Opcrena  MarHutHoe 1oJ€  3JIEKTPUYECKOrO  TOKa
[IpuMeHeHue 3NeKTPOMArHUTOB B TeXHUKE JlelicTBUE MarHUTHOIO MOJIA Ha
MPOBOJAHUK C  TOKOM  OJEKTPOABHUTATENb  IOCTOSHHOTO  TOKa
Hcnonbs3oBaHue 3JEKTPOABUTraTENIe B TEXHUUYECKUX YCTPOMCTBaX M Ha
TpaHCIOpTE
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Omnbitel @Dapanes SIBiaeHHe SIEKTPOMArHUTHOW WHAYKIWU [IpaBuio
Jleana DnekrporeHepaTtop CrocoObl MOJYUCHHS JIEKTPHUESCKOW dHEPTHH
DJIEKTPOCTAHIINY Ha BO30OHOBISICMBIX UCTOYHUKAX YJHEPTUHU

Hemoncmpayuu

1 DOmexrpu3anus Tea
2 IBa poja 3JIEKTPHYECKUX 3apsoB M B3aWMOJCHCTBHE
3apsOKCHHBIX TEJ
3 YcTpo#cTBO U AelicTBHE 3eKTpocKona 4
OneKkTpocTaTHdecKass HHIYKITUS
5 3akoH coxpaHEHUs PITESKTPUIECKUX 3apsaoB 6
ITpoBOMHUKY U TUIICKTPUKHU
7 MonenupoBaHUE CUIOBBIX JIMHUI 3JICKTPUYSCKOTO MO 8
HcTOYHNKHN TOCTOSHHOTO TOKA
9 [eticTBus anexTpudeckoro toka 10
DnexTpudeckuii TOK B >kuakoctu 11
T"a3oBbIi paspsin
12 H3mepeHue CUIIBI TOKA aMIICPMETPOM
13 M3mepeHue 3eKTPUUECKOr0 HAPSHKEHUsT BOJIbTMETpoM 14
Peocrat u Mara3suH CONpOTHBICHUHN
15 B3aumopeicTBHE MOCTOSIHHBIX MarHUTOB
16 MoaenupoBaHre HEBO3MOXXHOCTH pa3IeJICHUS IMOTIOCOB MarHUTa
17 MopenupoBaHWe MarHUTHBIX MMOJEH MOCTOSHHBIX MarHUTOB 18
OmnwIT DpcTena
19 MarHuTHOE 1mojie TOKa DJIEKTPOMAarHuT
20 JleiicTBMEe MarHMTHOTO MOJIsI HA IPOBOJHUK C TOKOM 21
DIEKTPOABUTATENb TIOCTOSTHHOTO TOKa
22 UHccnegoBaHue SIBJICHUS 3JIEKTPOMATHUTHONW WHYKIIHH.
23 OmbiTel @apanest
24 3aBHCUMOCTH HAIpaBICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHUHETO
BO3HUKHOBCHUS
25 DrexTporeHepaTop MOCTOSTHHOTO TOKa
JlabopamopHuvie pabomuvt u onvimol
1 OnbIThl 10 HAOJIOACHUIO JJIEKTPHU3ALMH TEJI MHIAYKIUEH U NpH
CONPUKOCHOBEHUH
2 HccrmenoBaHue OEWCTBUS IIEKTPUUECKOTO TIOJISI HA TPOBOIHUKU U
JIUAJICKTPUKH
3 Cbopka u mpoBepka pabOThI IEKTPUUESCKOM IEIH MOCTOSHHOIOTOKA
4 VI3MepeHne U peryJIMpOBaHNE CHIIBI TOKA
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5 M3mepeHne 1 peryIupoBaHue HaPSKEHUS
6 UccnemoBaHne 3aBUCHMOCTH CHIIBI TOKA, HIIYIICTO Yepe3 pPe3UCTOp, OT
COTIPOTHBIICHHS PE3UCTOPA M HATIPSIKCHHS Ha PE3UCTOPE
7 ONBITE, JACMOHCTPHUPYIOIIAE 3aBUCUMOCTh JJICKTPUYECKOTO CO-
MPOTUBJICHUS MPOBOJHHUKA OT €ro JUIMHBI, IUIOMANH IOIEPEYHOTO
CCUCHUS U MaTepuala
8 IlpoBepka mpaBuia CIOXKCHUS HANPsDKEHHH NP TOCIEIOBa-
TEIBHOM COCIUHCHHUH JBYX PE3UCTOPOB
9 IIpoBepka mpaBwiia IJIsl CHJIBI TOKa IPH THapauIeIbHOM COSTUHCHHHU
pe3uCcTOpOB
10 Omnpenenenne pabOTHI ANEKTPUUECKOTO TOKA, HITYIIEr0 Yepe3 Pe3UCTop
11 OmpeneneHue MOIIHOCTH SJISKTPUYSCKOTO TOKA, BBIACISAEMON Ha
pesucrope
12 HccmemoBaHWE 3aBHUCHMOCTH CHJIBI TOKa, HIOYMIETO dYepe3 JiaM-
TIOYKY, OT HATIPsDKCHUS HA HEH
13 Omnpenenenne KI1/I HarpeBartes
14 VccnenoBaHne MarHUTHOTO B3aMMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB
15 H3ydyeHwme MarHUTHOTO TIOJNS TIOCTOSHHBIX MarHUTOB MpPU X
00BEIMHEHUH U pa3felICHUN
16 UccnenoBanue OEHCTBHS SIEKTPUISCKOTO TOKAa HA MATHUTHYIO CTPEIKY
17 OnpIThl, IEMOHCTPUPYIOIIHE 3aBUCHMOCTh CHJIBI B3aUMOJEHCTBUS
KaTyIIKH C TOKOM W MarHWTa OT CHJIBI TOKa W HANPaBIHUSI TOKA B
KaTyIIKe
18 UsydeHme AeHCTBHS MarHUTHOTO TOJISI HAa IIPOBOJHUK ¢ ToKoeMm 19
KonctpyupoBanue m m3ydeHue padoThl anmektponsurareis 20
Nsamepenune KIIJI snekTpoaBuraTenIbHON YCTAHOBKH
21 OmBITHI MO HCCICMOBAHUIO SBJICHHUS AJICKTPOMArHUTHON WHIYKITHH:
HCCIICIOBAHNE M3MCHCHUN 3HAYCHUS M HAMPABJICHHUS HMHIYKIIMOHHOIO
TOKa

9 knacc

Pa3znen 8. Mexannueckue siBJIeHUS

MexaHndeckoe nBIKeHHe MatepuanpHas Touka Cucrema ot1- cuéra
OTHOCI/ITeJ'II)HOCTI) MEXaHHUYCCKOT O JABUXXCHUSA PaBHOMepHOG
MpsMOJIMHEHHOEe NBIKeHUe HepaBHOMepHOE NPSIMOIMHEHHOE IBHKCHHUE
CpelnHsisi 1 MTHOBEHHAsI CKOPOCTh Teja IPH HEPaBHOMEPHOM JIBIDKCHUU
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VYckopenne PaBHOyCKOpeHHOE NpsMOIMHEHHoe ABmkeHrne CBOOOIHOE
nageHue OnbITel anunes

PaBHOMepHOE mABWXKEHHWE TO OKpyXHOCTH Ilepmom m dacrtota 00-
pamwenuss JluHeiiHas W yrioBas cKopocTH LleHTpocTpeMuTenbHOE
yCKOpeHue

Ilepseiit 3akoH HeroToHa BTopoit 3akon HrroToHa Tpetuii 3a- koH
Herorona IlpuHnumn cynepno3uuuu cUil

Cuna ynpyroctu 3akoH ['yka Cuna TpeHHUs: cuila TPEHUSI CKOJb-
JKeHMUs1, CWJIa TPEHUS MOKOsl, IPyryue BUIBI TPEHUS

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHSI Y CKOPEHHE CBO-
Oomuoro manenus JBmwkenne 1oraHet BOkpyr Comamna (MC) Ilepmas
KocMHuuecKkasi CkopocTb HeBecoMOCTh U neperpy3ku

PaBHOBecne MarepuanbHON TOYkM AOCONIOTHO TBEpPAOE  TEJO
PaBHOBecHne TBEpHOro Tema ¢ 3aKpeIUIEHHON OChbIO BpamieHuss Mo- MEHT
cunbl LleHTp TaxkKecTH

Nmnynec Tena M3MeHenume wumnyibca MMmynbc cuibl 3akoH
coxpaHeHUs uMnynbca PeaktuBHOE aBmxenue (MC)

MexaHnndeckass paboTa m MOIIHOCTH PaboTa cHII TsDKECTH, yHpy-
roctu, TpeHus CBs3b d3Hepruu u pabotel lloTeHnnanbHas SHEprusiTena,
MOJHATOrO HaJl NOBEPXHOCTHIO 3eMiu [loTeHIIManbHas SDHEPTHUs CHKATOU
npyxxuHsl KunHetnueckast sHeprus Teopema 0 KMHETUYECKON dHEPrUU
3aK0OH COXpaHEHHUS MEXaHUYECKOM SHEeprun

Hemoncmpayuu

1 HaGnroneHne MeXaHMYECKOTIO IBIKEHUS TeJla OTHOCUTEIBHOPA3HBIX
TeJl OTCUETA
2 CpaBHeHHE IIyTeH M TPaeKTOPWUH ABMXKEHHS OJHOTO M TOTO JKeTena
OTHOCHTEJIBHO pa3HBIX Ted OTCUéTa
3 M3mepeHne CKOPOCTH M YCKOPEHHUsI MPSIMOJIMHEHHOTO JIBHIKCHUS
4 HccnenoBaHue MPHU3HAKOB PAaBHOYCKOPEHHOT'O IBHXKECHMS S
HaGuronenne qBKEHUS Tena 10 OKPYXHOCTH
6 HaOnroneHrne MexaHMYECKHX SIBIICHHUH, MPOMCXOJSIINX B CHCTEME
orcuéra «Tenexka» nNpu e€ paBHOMEPHOM U YCKOPEHHOM IBUKEHUU
OTHOCUTENFHO KabuHeTa PU3NKH
7 3aBHCHMOCTb YCKOPEHHs TeJla OT MacChl Tejla M ACHCTBYIONICH Ha
HETrO CHJIBI
8 HabOmioeHue paBeHCTBA CHII ITPH B3aUMOJCHCTBUU Tel 9
W3meHeHMe Beca Tenna IpU yCKOPEHHOM JABHKEHUU
10 Ilepenauya uMIrysbca IpH B3aUMOJICHCTBUU TEI
11 TIpeobpa3oBaHUs SHEPTHH NPH B3aUMOACHCTBUU T
12 CoxpaHeHue UMITyJibca NMPU HEYIPYTOM B3aUMOJEHCTBUU
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13 CoxpaHeHne UMIIyIbca MPH aOCOJIOTHO YIIPYTrOM B3aWMOICH-
CTBUU
14 HaOnroneHne peakTUBHOTO IBIDKCHUS
15 CoxpaHeHue MexaHHMYECKOH dHEPTHH NpH cBOOOAHOM maneHuu 16
CoxpaHeHHE MEXaHMYECKOH SHEPruu IpH JABMXKEHHH Teja TOJ
JeHCTBUEM TNPYKUHBI
Jabopamopnvie padbomovt u onvimol
1 KoHcTtpyupoBaHue TpakTa JUIs pa3roHa W JaJbHEHIIEro paBHO-
MEPHOT'0 JBIKCHUS MIAPUKA WU TEIICKKH
2 OmnpeneneHne cpeHEd CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHXKCHUS
[IapyKa Mo HaKJIOHHOU MJIOCKOCTH
3 OmnpeneneHne yCKOpPEHHS Tella IPH PaBHOYCKOPECHHOM JBIKCHHUH IO
HAKJIOHHOW IVIOCKOCTHU
4 VccnenoBaHre 3aBUCUMOCTH ITyTH OT BPEMEHH IIPYU PAaBHOYCKOPEHHOM
JBIDKCHHUH 0€3 HayadbHON CKOPOCTH
5 IIpoBepka THUIOTE3bl: €CIM NPH PABHOYCKOPEHHOM JIBHXKEHUU 0e3
HaYyaJbHOU CKOPOCTH MYTU OTHOCATCA KaK P HEYETHBIX qucel, To
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJMHAKOBBI
6 HCCHeI[OBaHI/Ie 3aBUCUMOCTH CWJIbI TPEHUA CKOJBXEHHA OT CH JIbI
HOPMaJIbHOTO J1aBJICHUS
7  OmnpenencHue ko3pGUIKMEHTA TPESHHUS CKOIBKCHUS 8
OnpeneneHue KECTKOCTU NMPYKUHBI
9 OmpeneneHue pabOTHI CHUIIBI TPEHUS NIPH PAaBHOMEPHOM JIBHKEHUHU
TeJa M0 TOPU30HTAIBHON MOBEPXHOCTH
10 Ompenenenue pabOTHI CWIBI YOPYrOCTH MpPH MOABEME TIpy3ac
HCITOJIB30BAHHUEM HCIIOABUXKXHOI'O U IIOABUXHOI'O OJIOKOB
11 M3yd4eHwne 3aKOHA COXpaHEHUS SHEPTUH

Pa3nen 9. MexaHuvecKue KOJIe0aHUS U BOJTHBI
KonebatensrHoe aBmkeHne OCHOBHBIE XapaKTEPUCTHKHA KOJICOAHUIA:
IIEPUOJ, 4YacToTa, amIuIuTyAa MaremMaTH4ecKuid U IIPY>KUHHBIN
MasiTHUKHU [IpeBpaiieHre SHEpruu Npu KoJie0aTeIbHOM JABUXKESHUH
3artyxatomue kojebanus BeiHyK1eHHbIe KosieOanuss Pe3oHaHc
Mexannueckue BoiaHbl CBoMcTBa MeXaHMYECKUX BOJH IIpo- noibHBIE U
MoInepeyHble BOJHBI JIJIMHA BOJIHBI U CKOPOCTh €€ paclnpOCTpaHEHUs
Mexanuueckrue BOJIHBI B TBEPAOM Tele, celicMude-
ckue BorHEI (MC)
3Byk I'pomkocth 3Byka m BbicOTa TOHa OTpakeHue 3Byka WH-
(pa3ByK u yIbTpa3ByK
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Hdemoncmpayuu

1 HaGmroneune koneOaHMWl Tell MHOX NEWCTBUEM CHIBI TSKECTHH
CHJIBI YIIPYTOCTH

2 HaGntonenue koneOaHui rpy3a Ha HUTH U Ha IPY>XUHE 3

HalmroneHne BEIHYKI€HHBIX KOJICOAaHUH M pe30HaHCa

4 PacripocTpaHeHHE TPOIOJIBHBIX M IOMEPEYHBIX BOJH (Ha MOIE-JIH)

5 Ha0moneHne 3aBUICUMOCTH BBICOTHI 3ByKa OT YacTOTHI 6

AKyCTHUECKUI pEe30HAHC

JlabopamopHuvie pabomuvlt u onvimol

1  Ompexnenennie 4acTOTH W IMepuoia KoJIeOaHUH MaTeMaTHIECKOTO
MasTHUKA

2 OmpenerieHre 9acTOTHI B IEPHOJIa KOJIeOaHUH MPYKHHHOTO MasTHHKA

3 HccnenoBaHue 3aBUCHMOCTH NepHoAa KOJICOAHM MOABEIICHHO- TO K
HUTH TPy3a OT JUIMHBI HUTH

4 HccnenoBaHME 3aBHUCHMOCTH INepHOoda KoOJICOAHUN HPY>XUHHOTO
MasiTHUKa OT MaccChl I'py3a

5 IlpoBepka HE3aBUCUMOCTH MepUOja KOoJacOaHuil rpy3a, MOJBEIICHHOTO
K HUTH, OT MaccChl Tpy3a

6 OMmbBITE, NEMOHCTPUPYIONINE 3aBHCHMOCTh MepHona KoJIeOaHmit
MIPY>KAHHOTO MasTHHKA OT MacCHl Tpy3a U KECTKOCTH TPy KUHBI

7 U3mepeHne yCKOPEHUS CBOOOIHOTO MaJeHUS

Paznen 10. DiekTpoMarHuTHOE 10JIe H 3J1€KTPOMATHUTHBIE BOJTHBI
DJIEKTpOMAarHUTHOE IMoJe OJEKTPOMAarHuTHble BOJIHBL  CBoiicTBa
SJEKTpOMarHUTHbIX BonH Illkama  anexkTpoMarHUTHBIX BomH M-
MOJIB30BAaHME JIEKTPOMATrHUTHBIX BOJH ISl COTOBOH CBSI3H
DOnexkTpoMarHuTHasi mnpupojga cBeta CKOpocTh cBeTa BoJIHOBBIE
CBOIICTBa CBETA
Hdemoncmpayuu
1 CgoiicTBa 3JIEKTPOMArHUTHBIX BOJIH 2
BonHoBrsle cBoMicTBa cBeTa
Jlabopamopnuvie pabomvr u onvimol
1 V3yueHue CBOHCTB 3JI€KTPOMArHUTHBIX BOIH C TIOMOIIBIO
MOOWIBHOTO TenedoHa

Pa3znen 11. CBeToBbl€ sIBJICHUS

JIyueBast mogens cBera Mcrounuku ceera IlpsimonuHeiiHoe pac-
npoctpaneHnue cBeta 3atMmeHusi ConHua u Jlynel OTpakeHue cBeTa
ITmockoe 3epkano 3akOH OTpakKeHUsI CBETa
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IIpemomiienne cBeta. 3aKOH TIpeJIOMJICHHs cBeTa. llostHOe BHY-
TpeHHEE OTpa)KCHHE CBeTa. lICIoib30BaHME IIOJHOTO BHYTPEHHETO
OTPaKCHUS B ONITHYECKUX CBETOBOJAX.

JImmza. Xonx nydedr B auH3e. Onruyeckas cuctema ¢oroarmapara,
mukpockora u Tteieckona (MC). I'maz kak omnTHYecKas CHCTEMa.
BanuzopykocTs 1 1anbHO30PKOCTb.

Paznoxxenue Genoro ceera B cnektp. Onbitel HetoTona. Criokenue
CIIEKTPAJIBHBIX IBETOB. Jlucrepcust cBeTa.

Hdemoncmpayuu

1. IlpsMonuHENHOE pacHpOCTpaHEHUE CBETA.

2. OTpakeHHe CBeTa.
3. INonmyyeHne M300pa’keHUH B TUIOCKOM, BOIHYTOM U BBIITYKJIOM
3epKayax.
IIpenomienue cBera.
OnTU4eCcKuil CBETOBOI.
Xon nydeit B coOuparonieii JuH3e.
XoJ Iydel B pacCeuBarolIe JIUH3E.
[NomyueHnne n3006pakeHUH C MOMOIIBIO JIMH3.
[Ipunnnn nedictBust (poroammapara, MHUKPOCKONA M TEIECKOIA.
10. Monens riasa.
11. PaznoxeHue Oeoro cBera B CHEKTP.
12. Tlomydenne Geyoro cBeTa NMpHU CIOKEHWU CBETa PAa3HBIX IIBETOB.
Jabopamopuvie padbomovrt u onvimol
1. HccnenoBanne 3aBUCUMOCTH yTJiIa OTPAXKEHUSI CBETOBOT'O JTy4aoT
yria najaeHus.
2. N3ydyeHne xapaKTepUCTUK U300paKeHUs MIPEIMETA B TIIIOCKOM
3epKaie.
3. HMccnenoBaHue 3aBUCHMOCTH yTJIa MPEJIOMJICHHMS] CBETOBOTO JIyda OT
yria majeHus Ha TPaHHIe «BO3TYyX—CTEKIIO».
. INonmyueHnne nM300pakeHUH € MOMOIIBIO COOUPAOIIEH JIMH3BI.
. Onpenenenne GOKyCHOTO PacCTOSHUS U ONTHYECKOW CHIIBI CO-
Ouparomiei JTUH3HI.
. OnBITHI 11O pa3IoXKeHUIO OeJIoro cBeTa B CHEKTP.
7. OUBITH IO BOCHIPHUATHIO I[BETa IIPEIMETOB IPU UX HAOIIOJCHUH depe3
LBETOBBIE (PHIBTPHI.

O 0NNk

[0

o)}

Pa3znen 12. KBaHnTOBBIE SIBJICHUS

Omnwitel Pe3epdopaa m nmanerapHas MoAenbs atoMa. Mozaenbs aToMa
bopa. Ucnyckanue wu norsoiieHue csera aromoM. Kautel. Jlu-
HelyaTble CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, O0eTta- u ramma-uziaydeHus. CTtpoeHue
aToMHOro sapa. HykinonHast Mogesib aTOMHOTO sijipa. U30ToIbI.
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PannoakTuBHBIe IpeBpamenus. [lepuoa momypacnana aTOMHBIX SIIEP.
SlnepHble peaknuu. 3aKOHBI COXPAHEHHS 3apsSIIOBOTO M MacCOBO-TO
yyucea. OHeprust CBA3M aTOMHBIX sifep. CBsA3b MacChl U DHEPTHUU.
Peaknuu cunrte3a u neneHus saep. Mcrounuku sHeprum CoiHIa u
3B&31 (MC).
Slnepnast sHepreTruka. JleWicTBHSI pagMOaKTHBHBIX H3JIyYCHUH Ha
sxuBbIie opranu3mel (MC).
Hemoncmpavyuu
. CHexTpsl U3Ty4eHUs U NOTJIOIEeHUs.
. CHexTpsl pa3IM4HbIX Ia30B.
. Cextp Bozmopona.
. HaGmronenue tpekoB B kamepe Bumscona.
. PaboTa cuétunka HOHU3UPYIOMINX U3ITyICHHUIA.
. Peructpanus m3nydeHHUs OPUPOIHBIX MHHEPAJIOB M NPOAYKTOB.
Jabopamopnuvie padbomovrt u onvimol
1. HaGmroneHre CIIIONIHBIX W JIMHEHYATHIX CHEKTPOB H3ITyUCHHSI.
2. UccnegoBaHue TPEKOB: U3MEPEHHUE YHEPTrUH YaCTHIIHI 11O TOpP-
MO3HOMY ITyTH (110 poTorpadusm).
3. U3mepenue pagmoakTuBHOTO (poHA.

U1 WN P

IHoBTOpHUTENBbHO-000011Ia01IMIT MOLYJIb

IToBTOPUTEIBLHO-0000IAOIIUH  MOAYAb MpeAHA3HAYCH JUIsl  CH-
creMaTH3anud W OOOOIICHHWS TPEIMETHOrO COACpKaHUS M  OMbITa
JeATeNTHOCTH, MPHOOPETEHHOTO TPH HM3YyYCHHH BCETO Kypca (QU3MKH, a
Taxoke JUIsi MOArOoTOBKHM K OCHOBHOMY TOCYIapCTBEHHOMY 3K- 3aMEHY II0
(huzuke A 00y4arolIKuXcsl, BEIOPaBUIMX 3TOT YU€OHBIH MPEAMET.

IIpu u3yyeHun NaHHOTO MOAYJIS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS
BHUIIBI JEATEIFHOCTH, Ha OCHOBE KOTOPBHIX OOECIIEYHMBACTCS JHOCTIIKCHHE
NPEAMETHBIX U METANIPCAMETHBIX INIIAHUPYEMBIX PE3YJILTATOB o6yqu1/1;1,
(dhopMuUpyeTCsl €CTECTBEHHO-HAay4YHasi T'PAMOTHOCTh: OCBOCHHE HAYYHBIX
METOJIOB HCCJEJOBAaHUS SIBJEHMI NpPUPOAbI M TEXHUKH, OBJIaJICHUE
YMEHHUSIMH OOBSACHIATH (U3UYCCKHE SBICHUS, NPUMCHSSA ITOJTYYSHHEIC
3HAaHUA, peumaTh 3aJga4u, B TOM YHCJIC KAa4YECTBCHHBIC U
9KCIIEpUMEHTAJIbHBIE.

IlpuHMnuanbHO  JESITENBHOCTHBIA  XapakTep HaHHOrO  pasiena
peanusyercs 3a CYET TOrO, 4YTO Yy4YaIMECs BBINOJHAIOT 3aJaHus, B
KOTOPBIX UM npeaiaraeTcs:
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Ha OCHOBE IIONYYEHHBIX 3HAHWHW pACIO3HABATh W HAYYHO OOBACHSITH
(u3nueckue ABICHUS B OKPY’KAIOLIEH IPUPOJIE U TOBCEIHEBHOM XKHU3HHU;

6 MICTIOJIH30BaTh HAyYHbIE METO/bI UCCIIEIOBAaHUS (PU3NUECKUX SBICHUI, B
TOM 4HCJ€ [UIsi NPOBEPKH THUIOTE3 U IOJY4YEHHUS TEOPEeTHUECKUX
BBIBOJIOB;

6 OOBSCHATH Hay4yHbIE OCHOBBI HaubOOJEee BaXKHBIX JOCTHIKCHHH CO-
BPEMEHHBIX TEXHOJIOTMH, HAMpHUMEp, MPAKTHYECKOIO HCIOJIb30BAHUA
pa3IMUHBIX MCTOYHUKOB 3HEPrUU Ha OCHOBE 3aKOHA IIpe- BpallleHHUs U
COXPaHEHMsI BCEX U3BECTHBIX BUJOB SHEPIUH.

Kaxnmass U3 Tem paHHOro pasjeia BKIIOYAeT 3KCIEPUMEHTAJIbHOE
uccienoBaHue  obobOmaromero  xapakrepa. Pasmen  3aBeprraercs
MPOBEACHUEM NHAarHOCTUYECKON M OIEHOYHOH paboOTHI 3a Kypc OCHOBHOM
HIKOJIBI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEJIMETA «®PU3UKA»
HA YPOBHE OCHOBHOI'O OBIHEI'O OBPA3OBAHUA

Wzyuenne yuebHOro mpeamera «®Du3WKa» Ha YPOBHE OCHOBHOTO
o0mero 00pa3oBaHUs JOKHO 00ECIICUMBATH JOCTHIKCHHE CIICIYIO- IUX
JUYHOCTHBIX, METAMpPEeJMETHbIX M MPEJAMETHBIX 00pa3oBaTEeNNb- HBIX
pe3yibTaToB.

JIMYHOCTHBIE PE3VIJIBTATHI

Ilampuomuueckoe éocnumanue:.

—TIpOsIBJICHUE HHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoii (pu3nUecKOr HAyKH;

—IIGHHOCTHOE OTHOIIEHHE K JOCTMXKEHUSIM POCCHUMCKUX yd4&- HBIX-
(puzmkoB.

I'pasicoanckoe u oyxoeno-npaecmeennoe éocnumanue:

—TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO-
3HAYUMBIX M OTHYECKUX IIPOO0JIeM, CBA3AaHHBIX C IPAKTHYECKUM
MIPUMEHEHUEM JTOCTHIKEHHI (PU3UKU;

—OCO3HaHHE BAXHOCTH MOPAJIBHO-ITUYECKUX MNPHUHIUIOB B  Jed-
TEJIBbHOCTU YUEHOTO.

Icmemuueckoe socnumanue:

—BOCHPUATHE ICTETHUYECKUX KayecTB (U3NUECKON HayKu: e€ rap-
MOHHYHOTO ITOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH.
Ilennocmu nayunozo nosnanusn:

—OCO3HaHHE IIEHHOCTH (U3MYECKON HayKH KaK MOIIHOTO HWHCTPY-
MEHTa II03HAaHUsI MUPA, OCHOBBI Pa3BUTHUs TEXHOJIOIUM, BaXKHEU - €1
COCTAaBJISIIOLIEH KYJIbTYPHI;

—pa3BUTHE HAay4YHOH JI0003HATEIBRHOCTH, MHTEpeca K HCCIeI0Ba-
TEJIbCKOU AEATEIBHOCTH.

Dopmupoeanue Kyaibmypol 300P08bs1 U IMOUUOHATILHOZO
onazononyuus:

—OCO3HaHHE IIEHHOCTH Oe30MmacHOro o0pas3a JKH3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXHOCTH NPaBMJI 0E3011aCHOrO IMOBEJe- HH
Ha TpaHCHOpPTE, Ha JOporax, C DIEKTPUYECKUM U TEIIOBBIM
000pyZOBaHHMEM B JIOMAIIHUX YCIIOBUSIX;

—c(hOpMUPOBAHHOCTh HaBbIKa pedUIeKCUH, NpPU3HAHHE CBOEro Ipa- Ba
Ha omMOKy M TaKOTo e IIpaBa y Apyroro 4eJoBeKa.

Tpyooeéoe socnumanue:

—aKTHBHOE y4YacTHE€ B pEIICHHMM IPaKTUYECKHWX 3anad (B paMKax
CeMbHU, MIKOJBI, TOpOJa, Kpasi)) TEeXHOJOTHYECKOW H COIHMAITLHOU
HAIIPaBJICHHOCTH, TPEOYIOMMX B TOM YHCIE U (U3NIECKUX 3HA- HUH;
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—MWHTEpEC K NPaKTUIECKOMY H3YYEHHIO Tpodecchii, CBS3aHHBIX C
(puzukoii.

IKonozuueckoe eocnumanue:

—OpHeHTausT Ha NpHUMEHeHHe (U3NYECKUX 3HAHUU I PEIICHUS
3a7a4 B OOJIACTH OKpY’Karollel cpelbl, IUIAHUPOBAHMS MOCTYIKOB H
OIICHKM HUX BO3MOXHBIX MOCJIEACTBUI I OKpY’Karolieil cpebl;

—OCO3HaHHE TIJI00ATBHOI0 XapakTepa »JKOJIOTUYECKHX IpoOIeM M
IMyTeH UX pelIeHus.

Aoanmauusn obyuarouiezoca K UMeHAIOUUMCA YC108U-

AM COUUAIBbHOU U NPUPOOHOIL CPEObl.

—TOoTPpeOHOCTh BO B3aMMOJCHCTBUU IPH BHIIOJHEHUH HCCIIENOBAa- HUH U
MIPOEKTOB  (PM3MYECKOH HamNpaBICHHOCTH, OTKPBITOCTh OMNBITY U
3HaHUSAM JIPYTHX;

—TIOBBIIICHHE YPOBHS CBOEH KOMIIETCHTHOCTH HYepe3 IPaKTH4e- CKYIO
JIeATEIbHOCTE;

—TmoTpeOHOCTh B (OPMHPOBAHUHM HOBBIX 3HAHUH, B TOM dYucie ¢op-
MYyJIHUpoOBaTh UACHU, IIOHATHUA, THUIIOTE3bI O (l)I/ISI/I‘-IeCKI/IX 00BeKTax U
SIBJICHUSX;

—OCO3HaHUE JACPUIUTOB COOCTBCHHBIX 3HAHWW U KOMIICTCHTHOCTCH B
obmactu QU3NKH;

—IJIaHUPOBAHUE CBOCTO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3H- YECKHUX
3HAHWI;

—CTpeMJICHHE aHAJU3UPOBATh M BBIABIATH B3aUMOCBSI3U  TPHUPO- IIBI,
o0liecTBa U SKOHOMHKH, B TOM YHCJIE C MCIIOJIB30BaHUEM (H- 3UIECKUX
3HaHWU;

—OLICHKA CBOUX JIEHMCTBUM C yU4ETOM BIIMSIHUS HA OKPY’KAIOIIYIO Cpeny,
BO3MOKHBIX I'TO0QTLHEIX HOCHGHCTBHﬁ.

METAITIPEIMETHBIE PE3YJIbTATBI

YHHBepcaanHe IIO3HABATCIILHBIC HeﬁCTBHﬂ

bBa3zoebile nozuueckue oeiicmeust.

—BBISBIATh M XapaKTepHU30BaTh CYIIECTBEHHBIC NpPHU3HAKH OOBEK- TOB
(sBIICHUI);

—yCTaHaBJIWBaTh CYIIECTBEHHBIM TMPHU3HAK KJIacCHU(PUKAIINU, OCHO-
BaHUSA TSI 0000IIICHUS U CPaBHECHUS;

—BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHBOPEUHS B paccMaTpuBae- MBIX
(akTax, maHHBIX W HAONIONCHUSIX, OTHOCSIIUXCS K (PU3HYE- CKUM
SIBJICHUSIM

—BBISBIATh IPUYUHHO-CICIACTBSHHBIC CBSI3U MPU U3YYCHUU (HU3U- YSCKHUX
SIBIGHUH W TMPOLIECCOB; JieJlaTb BBIBOJABI C HCIIOJb30BAHU- €M
JNETYKTUBHBIX W WHAYKTUBHBIX YMO3aKIIOUECHUH, BBIJIBUTATh THUIIOTE3bI
0 B3aUMOCBSI3AX (DU3NICCKUX BEIUYHH;
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—CaMOCTOSITeIbHO BBIOMPATh CIOCO0 pelieHus ydeOHOW ¢u3nde- CKOi
3amaun  (CpaBHEHHE HECKOJNBKHX BApHAHTOB peIIeHHA, BHI- 00p
HanOoJjee NOAXOUIETO C YYETOM CaMOCTOSITENBHO BBIACIEH- HBIX
KPUTEPUEB).
bBa3zoevie uccneoosamenrbckue oeucmeust.

—TWCIIONIF30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUH HHCTPYMEHT
TTO3HaHUS;

—TIPOBOIUTH II0 CAMOCTOATENFHO COCTAaBICHHOMY IUIaHy OBIT, He-
CIOXHBIH (UBNYECKUH JKCHEPHMEHT, HeOONbIIOe HCCIeT0BaHUE
(hM3UYECKOro SBICHUS;

—OLIGHWBAaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(OpMAIHIO,
MTOJIyYEHHYIO B XOJI€ MCCIICAOBAHMS HIIM SKCIIEPUMEHTA;

—CaMOCTOSTEIPHO (OPMYIUPOBATh OOOOIICHWS ¥ BBIBOABI IO pe-
3yJbTaTaM MPOBEAEHHOTO HAOIIOICHUS, ONBITA, UCCIICIOBAHNS,

—TMpOTHO3UPOBATh BO3MOXXKHOE JalbHEHIIee pa3BUTHE (HU3HIECKUX
OpoHecCCoOB, a TAKKC BbIABUIaTb IMPEAIOJIOKCHUA 06 UX Pa3BUTHU B
HOBBIX YCJIOBHUAX U KOHTCKCTaXx.

Paboma ¢ ungpopmavyueii:

—TOpPUMEHAITHh pa3IWdHBIC METOIBI, HHCTPYMEHTHl M 3aIlpOChl IPH
moucke m orbope WHPOPMAUHMU WIH MAHHBIX C Y4ETOM IIPEIIIO-
’KEHHOU y4eOHO (pu3myeckoi 3anaun;

—aHaJIM3UpPOBATh, CHUCTEMATU3UPOBATb U  HHTEPIPETUPOBATL  WH-
(hopMannIo pa3InYHBIX BUAOB U (HOPM MpECTABICHNUS;

—CaMOCTOSITEJILHO BBIOMpPATh ONTHUMAIBHYIO (GOpMYy MpeIcTaBie- HHS
“HQOpMAK W WUTIOCTPUPOBATh pEIIaeMble 3aJadd He- CIOKHBIMH
cXeMaMH, JuarpaMMaMi, HHOU TPaUKONA U UX KOM- OWHAIHSIMHU.

YHHBepcaanHe KOMMYHUKATHBHBIC HeﬁCTBHﬂ

Oowenue:

—B xoAe oOcyxIeHus yd4eOHOTO Marepuana, pe3yiabTaToB Jabopa-
TOPHBIX pabOT M TMPOEKTOB 3aJaBaTh BOIPOCH IO CYIIECTBY O00-
cy)Kz[aeMoﬁ TEMbI U BBICKA3bIBaTh UJACH, HAIICJICHHBIC Ha pPEIIC- HUC
3a/1a4M U MOAAepKaHNUE OJIaroKes1aTeIbHOCTH OOIIeHNUS;

—COITIOCTaBIISITh CBOM CYXKJICHHS C CYXICHUSIMH IPYTHUX yYACTHU- KOB
Jraiora, oOHapy>KMBaTh pa3jINuMe U CXOACTBO MTO3UIINIHA;

—BBIpaXKaTh CBOIO TOYKY 3PSHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

—nyOIMYHO TPENCTaBIATh PE3yJbTaThl BBHIMOJIHEHHOTO (QU3UYECKO- IO
onbITa (3KCIEPUMEHTA, UCCIIEI0BaHUs, IPOSKTA).

Coemecmuasn oeamertbnocms (COmMpyOHUUEeCEO):

—IIOHUMAaTbh W HCIIOJB30BATh MPCUMYIICCTBA KOMaHJIHOﬁ nu HWHAU-
BHAyaJbHOH pabOTBl TIPH pPEIICHHH KOHKPETHOH  (pu3myueckon
MIPOOIIEMBI;
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—TIpUHAMATh €M COBMECTHOW JACSATENHHOCTH, OpPTaHW30BBIBATH
NEeUCTBUS 1O €€ JOCTIKEHHIO: paclpeleliaTh poin, o0CyXKIaTh
MPOIIECChI M PE3yJIbTaThl COBMECTHON paboOTH; 0000maTh MHEHUS
HECKOJIbKHUX JIIOJICH;

—BBITIOHATH CBOIO 9aCTh paOOTHI, JOCTHTAs KAa4€CTBEHHOTO pe- 3yJbTaTa
10 CBOEMY HAIPABJICHUIO U KOOPIAMHUPYS CBOM JI€i- CTBUS C APYTUMH
YJIEHAMU KOMaH/Ibl;

—OIICHWBATh Ka4eCTBO CBOECTO BKJIAJIA B OOMIMII MMPOMYKT IO KPHUTE- PUSM,
CaMOCTOSTEIRHO C(HOPMYITHPOBAHHEIM YIaCTHUKAMH B3a- HMOJICHCTBUSA.

YHI/IBepcaJ'ILHbIe PEryjaaTUBHBIC JeHCTBUS

Camoopzanuzayusn:

—BBISIBIISITE MPOOJIEMBI B XKW3HCHHBIX M YYEOHBIX CHUTyalHsIX, TpeE-
OyIOIIMX JIJIsI pelIeHusT PU3NYSCKUX 3HAHMIM;

—OpHEHTUPOBATHCS B PA3IMYHBIX TOAXOJAaX NPUHATHS PpEUICHUN
(MHIMBUIyalbHOE, IPUHATHE pEIICHHs B TPYyIIe, NPUHSITHE pe-
LIEHUM TPYIIoit);

—CaMOCTOSITEJILHO COCTAaBJIATh QITOPUTM pelICHUsT (HU3NUYESCKOU
3a7la4M WJIM TUTaHa MCCIIEIOBAHUsI C Y4ETOM HMEIOIINXCSI pECyp- COB
U COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh Ipeajiara- eMble
BapUaHThI PELICHUMN;

—nenaTh BEIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.
Camoxonmpos (peprexcus):

—aBaTh aJCKBaTHYIO OLEHKY CHTyalliM ¥ Wpeniarate IlaH eé u3-
MEHEHUSI;

—OOBSCHATHP TPUYUHBI JOCTIDKCHHS (HEAOCTIDKCHHS) pPE3ylbTaToB
JIeSITEIBHOCTH, 1aBaTh OLEHKY MPHOOPETEHHOMY OMBITY;

—BHOCHTb KOPPEKTHBBI B JESATEIBHOCTH (B TOM 4HCIE B XOJA BBITOJ-
HeHUs1 (U3HYECKOTO HCCIEIOBAHUS MM MPOEKTa) HA OCHOBE HO- BBIX
0OCTOSITENIECTB, M3MEHHBIIUXCS CHUTYallMi, yCTaHOBJIEHHBIX OIIMOOK,
BO3HHKIINX TPYIHOCTEH;

—OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUAM.
Omoyuonanvuslii unmenieKm:

—CTaBUTH ceb0s1 Ha MECTO APYTroro 4ejioBeKa B XOJe cHopa MM JHC-
KyCCHMU Ha Hay4HYI0 TE€My, IIOHUMaTb MOTHBBI, HAMEPEHHUS U JIO-
TUKY APYToro.

Ilpunsamue cebs u opyzux:.

—Tpu3HaBaTh CBOE IPaBO HA OMMOKY IPHU PEHICHHUH (HU3MISCKUX
3aJlad WA B YTBEPXKICHUSX HAa HAy4YHbIE TEMBI M TaKOE JKE& IPaBo
Jpyroro.
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[TPEAMETHBIE PE3VJIBTATBI

7 KJaace

[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM ypOBHE HOJDKHBI OTPaKaTh
c(hopMHUPOBAaHHOCTE Y 00YUYAIOMINXCA YMCHHI:

—MWCTIOJIB30BaTh TMOHATHS: (PU3HMYECKHE W XHMHUUYECKHE SIBIICHUS;
HaOIfOZeHNE, SKCIIEPUMEHT, MOJEIb, THUIIOTE3d; COUHMILI (U3HU-
YECKHX BEJIMYHMH; aTOM, MOJIEKyJla, arperaTHble COCTOSHHSI Bellle-CTBa
(TBEpHoe,  KWMOKoe, Ta3000pa3HOE); MEXaHWYECKOe  JBIDKCHHUE
(paBHOMEpHOE, HEpaBHOMEpHOE, IIPSAMOIMHEHHOE), TpPaeKTOPHsI,
paBHOAeHcTByIOmAss cui, Aedopmarus (ymnpyras, IDIacTHYecKas),
HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;

—pas3nu4aTh aBiacHUA (TudPy3us; TEIII0OBOe IBIKCHUE YaCTHI] BEIICCTBA;
PaBHOMEpPHOE [BIJKEGHHE; HEPAaBHOMEPHOE MABIDKCHHE; HHEPIVS;
B3aMMOJICICTBUE TEJI; paBHOBECHE TBEPABIX TEJ C 3a- KPEIUIEHHON OChIO
BpamieHus, nepcaada OaBJICHUA TBépI[I)IMI/I TCJIaMH, XHAKOCTAMU H
ra3amu; aTrMocepHOe [aBleHHE; IUIABAaHHE TN, IPEBPAIICHUS
MEXaHWYECKOH HSHEpPruM) IO ONMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOC (bI/ISHHGCKOC SIBJICHUC,

—pacno3HaBaTb IMPOABJIICHUC HU3YYCHHBIX q)HSI/I‘IeCKI/IX SIBJICHUH B
OKpYXalolleM MHpe, B TOM 4YHciie (U3NYECKUe SIBICHHS B NPH- poOJiE:
MIPUMEPHI ABM)KCHHUS C PAa3IMYHBIMH CKOPOCTSIMH B >KMBOW M HE)XKMBOW
MIpUpOAE; JEHCTBHUE CHIBI TPEHHUS B NPHUPOAE W TEXHUKE; BIHSHHE
aTMoc(epHOro JaBlieHUs] HA KUBOW OpPraHu3M; IJIaBaHHWE PbIO; pblYaru
B Tele 4YeJOBEKa; IpPHU ITOM NEPEeBOJUTH MMPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIIEIATH CYIIECTBEHHBIE CBOHCTBA/NIPH3HAKH (PU3NIECCKUX
SIBJICHUM;

—OINHUCBIBATb HU3YUYCHHBIC CBOMCTBA Tel H (l)I/I3I/I‘IeCKI/Ie SABJICHUA, HC-
MOJIB3ysl (DU3UYECKHE BEJIUYMHBI (Macca, 00bEM, IUIOTHOCTh BE-
IEeCTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSSI CKOPOCThb, CHila YIpY-
TOCTH, CHJIa TSDKECTH, BEC Teja, CHJIa TPEHUs, aBieHHe (TBEPIO-TO
Tena, KHUAKOCTH, Tasza), BBITAIKUBAIONIAs CHJIA, MeXaHWJecKas
pabora, MOIIHOCTH, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()(PUIIHEHT
IIOJIE3HOTO JCHCTBUS MEXaHHU3MOB, KHHETHYECKast M MOTCHIIMAJIbHAS
SHEPrus); MNpH OIHWCAaHHUU MNPABUIBHO TPAKTOBaTh (HUIMUECKUU
CMBICJI HCIIOJIB3YyEMBIX BCJIWYHNH, HUX O603Ha'—IeHI/I$I U €U HHIbI
(usngeckux BEeNIMYUH, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIO- IIMEIAHHYIO
¢usnyeckyro BeIWUYMHY C APYTMMH BEJIMUYMHAMH, CTPOUTH IpaduKu
N3YUYCHHBIX 3aBUCUMOCTEH q)HSH'—IeCKI/IX BCJIN-YHH,

—XapaKTepru30BaTh CBOMCTBA T, (bnanecxne ABJICHUA W TIPOLIECCHI,
WCIIOJIb3YS MPaBHiIa CIOXKEHUS CHII (BOJIb OJIHOM IIpSIMO),
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3akoH ['yka, 3axkon Ilackans, 3akoH Apxumena, NMpaBuiIO PaBHOBECHUS
pbraara (00Ka), «30JI0TOC€ MPABHIIO» MEXaHWKH, 3aKOH CO- XpaHEHHUS
MEXaHHYECKON SHEPruu; MpU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3allUCBhIBaTh €r0 MaTEMaTUYECKOE BBIPAXKEHHUE;

—OOBICHATh (PU3MUECKHE SBICHUS, MPOLECCHl M CBOICTBA Tel, B
TOM YHUCJIE€ M B KOHTEKCTE€ CHUTyalUil MpakTUKO-OPHUEHTUPOBAH- HOTO
XapakTepa: BBIIBISITH  NPUYMHHO-CJICJCTBEHHBIE  CBSI3H, CTPOMTH
o0bpsacHeHNE U3 1—2 TOTMYecKuX IMaroB ¢ onopoit Ha 1—2 u3ydeHHBIX
CBOWiCTBa  (QU3WYECKUX  SBICHUH, (U3UYECKUX  3aKOHA  WIIA
3aKOHOMEPHOCTH;

—pemaTh pacdéTHBIC 3a7aud B 1—2 nNEHCTBHA, WCIHONB3YysS 3aKOHBI U
(dhopmMybl, cBs3bIBatonue (U3NIECKNE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIOBHUSL 3aJladyd 3alHChIBaTh KpaTKOE YCJIOBHUE, TIOJ- CTaBIATh
¢u3nueckre BEIUYHUHBI B ()OPMYJIBI U IPOBOAUTH pac- 4ETHI, HAXOJUTh
CIpaBOYHBIC JAaHHbIE, HEOOXOMUMBIC I PELICHUS 3aAad, OLCHUBATh
PCANMCTHYHOCTh TOJY9eHHOH (U3NIECKON BEIUIUHBL,

—pacno3HaBaTh MNPOOIEMBI, KOTOPBIE MOXXHO PEHIUTh IIPU ITOMOIIH
(M3MYECKUX METOJOB; B ONHCAHWH WCCIECIOBAaHUSA BBIICIATH IIPO-
BEpsieMOeE MPEAIONIOKEHNE (THITOTE3Y), pa3indaTh U HHTEPIPETHPOBATH
MOJIyYCHHBIN pe3yJIbTaT, HAaXOIUTh OIIMOKH B XOJE OIBbITA, JejaTh
BBIBO/JIBI IO €TO pe3yiIbTaTaM;

—TpPOBOANUTE OMNBITHl MO HAaOMIOACHUIO (HU3MYECKUX SBJICHUH WIH
¢u3nueckux CBOWCTB Tesl: (OPMYJNHPOBATh IPOBEPSEMBIE IPEJ-
MOJIOKEHHSI, COOMpPATh YCTAaHOBKY M3 NPEIJIOKEHHOTO 00OpYyJIOBaHMS,
3alMCHIBATH XOJI ONBITA U (JOPMYINPOBATH BHIBOJIBL;

—BBINOJIHATH IIPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl Tela,
o0b€Ma, CHWIBl M TeMIepaTypbl C HCIOJb30BAHHEM aHAJIOTOBBIX U
nuGpOBBIX MPUOOPOB; 3aMKUCHIBATh MMOKa3aHUS MPUOOPOB C y4ETOM
3aJIaHHOW aOCOITIOTHOM MOTPEITHOCTH U3MEPEHHUI;

—TMPOBOJINTH UCCJEOBAHUE 3aBUCHUMOCTH OJHON (PU3MUECKON BETUUUHBI
OT IPYyToi ¢ MCIIONB30BAHUEM MPSIMBIX M3MEpPEHUN (3aBUCHMOCTH IIyTH
PaBHOMEPHO ABIDKYIIETOCS Tejla OT BPEMEHH JABIDKCHHS Teja; CHIIBI
TPeHHUS] CKOJIBKEHHS OT CHIJIBI JIaBJICHHS, KadecTBa 00paboOTKH
IIOBEPXHOCTEH Tel M HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOIIAAH
CONPUKOCHOBEHMS TEJI; CHJIBI YNPYTrOCTH OT YIUIMHEHHS TIPY>KHUHBI;
BBITAJIKUBAIONIEH CHIBI OT 00BEMa NOTPYKEHHOW YacTH Tena W OT
IJIOTHOCTH JKHIKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Tena, OT
ITyOWHBI, Ha KOTOPYIO TOTPYKEHO TEJI0; YCIOBHHM IIJIaBaHHUA Tel,
YCIIOBUI paBHOBECHS phlyara M OJIOKOB); y4acTBOBaTh B IUIAHWPOBAHHUH
y4eOHOro ucciieJoBaHus, coOu-
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paTh yCTAHOBKY M BBINIOJHATH U3MEPEHUS, CICAYsSI IPEATIOKEH- HOMY
wia"dy, (UKCHPOBATh PE3yJbTATHl IMOIYyYEHHOW 3aBUCHMOCTH
(u3znyeckux BEIWYWH B BUJE IPEIIIOKCSHHBIX Ta0JIUIl U rpa GUKOB,
JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM MCCICI0BaHUS;

—TIPOBOANUTE KOCBEHHBIE H3MEPECHMS (PU3NUECKUX BEJINIUH (INIOTHOCTH
BEIIECTBA KHJAKOCTH W TBEPAOrO Teja; Cuja TPEHUS CKOJIbXKEHHUS;
JIaBJICHWE BO3]lyXa; BBITAJKUBAIOIIAsl CWjIa, JeHCTBYIOIas Ha
MOrpyKXEHHOE B JKUAKOCTH TEJO; KOA(DIUIIMEHT MOIE3HOTO ACHCTBUA
MPOCTHIX MEXAHM3MOB), CIEIys MNPEII0KEHHOW WHCTPYKIHH: TPH
BBIMOJIHEHUH U3MEPEHHI COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
H BBIYHCIIATH 3HAYCHNE HCKOMOU BEIIN-YNHBI;

—CoOMoIaTh TpaBWila TEXHUKH Oe30MacHOCTH Ipu padore ¢ mabo-
paTOpHBIM 000PYIOBaHUEM;

—yKa3blBaThb MPUHUWNBI JEHCTBUS NPUOOPOB M  TEXHUYECKUX
YCTPOMCTB: BECHI, TEPMOMETp, AWHAMOMETp, COOOIIArOIIHECs CO-
cynsl, 6apoMmeTp, pelyar, MOABIKHBIN M HENOABMKHBIM OJIOK, Ha-
KJIOHHAsl TNIOCKOCTB;

—XapakTepHu30BaTh INPHUHIUIBI JACHCTBHA HW3YYCHHBIX HPHOOPOB U
TEXHHUYECKHX YCTPOHCTB C OMOpPOl Ha WX OMHCaHHA (B TOM HYHCIE:
MOAIIUITHUKN, YCTPOMCTBO BOIONPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, IOPUIHEBOH HACOC, apeoMeTp), HCIOJb3Ys
3HaHMA O CBOMCTBAaX (PU3MUECKUX SBICHUN M HEOOXOANMBIE (HU3HUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

—MOPUBOJAUTH NpUMEpsl [ HAaXOAWTh HHOOPMAIMIO O MOpHUMEPax
MIPaKTUYECKOT0 HCIOIb30BAHUS (PU3NYECKUX 3HAHUI B IOBCEIHEBHOW
KU3HU A oOecriedeHns 0e30MacHOCTH IPH OOpaIleHUHC MpudopaMu
U TEXHHUYECKHMH YCTPONCTBAMH, COXPaHEHHS 370POBbSl U COOJIIOICHUS
HOPM 9KOJIOT'MUECKOr0 MOBEACHHS B OKpYIKaIoOllIeH cpee;

—OCYIIECTBISITh OTOOpP HMCTOYHMKOB HMH(popmanuu B ceTH VHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOLINXCSI 3HAHUH W NMyTEM CpaBHEHHsI pa3jMYHBIX HCTOYHUKOB
BBIACIATE HMH(OPMAIUIO, KOTOpas SBISIETCS  IPOTUBOPEYUBOM WIH
MOXXET OBITH HEJJOCTOBEPHOM;

—MHCIOJb30BaTh IPU BBIINOJHEHUM Yy4eOHBIX 3aJlaHUl  Hay4HO-TIO-
MyJSpHYIO JHUTEpaTypy (HU3UUECKOrO COZAEpX aHUs, CIPaBOYHBIC
MaTepuaibl, pecypcel certu MHTepHeT; Bnaserb mNpuémMamMu KOH-
CIIEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHUs WH(POpMAIMM W3 OTHOH
3HAKOBOM CUCTEMBI B JPYTIYIO;

—C03/1aBaTh COOCTBEHHBIE KPaTKNE MUChbMEHHBIE U YCTHBIE COOOIIEHUST Ha
OCHOBE 2—3 HMCTOYHUKOB HHGpOpMAIUU (HU3UIECKOrO CO-
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Jiep>KaHus, B TOM YHCIE MyOIMYHO AeiaaTh KPAaTKHE COOOIICHUS O
pe3ysibTaTax IPOEKTOB WM YYEOHBIX HCCIIENOBAaHMI; IMPHU ITOM
rPaMOTHO HCIIOJB30BaTh H3YYEHHBIN NOHATUHHBIN ammapaT Kypca
(bu3nkm, COPOBOXKAATH BHICTYIUICHUE ITPE3CHTAINEH;

—TIpY BBINIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIETOBAHUU pacIpeneisiTh
0053aHHOCTH B TPYNIIE B COOTBETCTBHM C ITOCTABJICHHBIMH 3aJadaMH,
CIeAWTHh 3a BBINOJHEHHEM IIJIaHA AEMCTBUN, aJeKBaTHO OLIEHUBATh
COOCTBEHHBI BKJaJ B JEATEIbHOCTh TPYIIBI; BBI- CTpauBaTh
KOMMYHHKaTHBHOE B3aHMOJACHCTBYE, YIUTHIBAsI MHEHNE OKPYKAIOIIHX.

8 kuacc

IIpeametHble pe3ynbTaThl Ha 0a30BOM YpOBHE [OJDKHBI OTPaKaTh
c(hopMHUPOBAaHHOCTE Y 00YUYAIOMINXCA YMCHHI:

—MUCIIOJNIB30BATh IOHATHSA: Macca W pa3Mepbl MOJIEKYJ, TEIIOBOE
JBIDKEHHUE aTOMOB M MOJIEKYJ, arperaTHbl€ COCTOSIHHMSI BEIIECTBA,
KpUCTAININUYECKHE W aMopQHBIE Tella, HACHIIICHHBII W HEHACHI-
IIEHHBIM Tap, BIAXXHOCTh BO31yXa; TeMIeparypa, BHYTPECHHSS
SHEprus, TEIUIOBOM JBUIaTEllb; JJIEMEHTAPHBIM 3JICKTPUYECKUM
3apsj, DJIEKTPUYECKOE TMOJIe, MPOBOJHUKA W  JUDIIEKTPHUKH,
IMOCTOSIHHBIN BJIEKTPUYECKUNA TOK, MArHUTHOE I10JIE;

—pasznuyaTth sBJICHUs (TEIJIOBOE pacHIMpEeHHE/C)KaTHe, TeIuIomne-
penada, TEIUIOBOE pABHOBECHE, CMAYMBAHHUE, KaNUIIIAPHBIE SIB-
JICHUs, HCIApEHHE, KOHIEHCalUs, IUIaBICHUE, KPUCTAIUIN3alus
(oTBepneBaHue), KUIIEHHE, Teruloneperada  (TEIUIONPOBOIHOCTS,
KOHBEKIIMS, M3JIy4YeHHE); OdIEeKTpU3auus Tel, B3auMojaeicTBHUe
3apsAoB, AEUCTBUSA DIEKTPUYECKOrO TOKAa, KOPOTKOE 3aMBIKaHUE,
B3aMMOJEHCTBHE MAarHWTOB, MJE€MCTBHE MAarHUTHOTO IoJIsi Ha
NPOBOJHUK C TOKOM, 3JI€KTPOMAarHUTHAas HHIYKLHSA) MO OMHUCAHUIO
HUX XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX
IaHHOe (U3UYCCKOEC SIBJICHUE;

—pacro3HaBaTh NPOSIBICHHE W3YUYEHHBIX (U3NYECKHUX SIBICHUI B
OKpY’KarolleM MHPE, B TOM 4Hcie (PU3HYECKHUE SIBJICHUS B IIPU-POJIE:
IMOBEPXHOCTHOE HATSPKEHUE W KANWUISIPDHBIE SIBICHUS B MPHUPOJE,
KpHCTaJIbl B Ipupojae, usnydeHue CoIHIA, 3aMep3aHUE BOJOEMOB,
MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra;
SJIEKTPUYECKHE SBJICHHMS B aTrMocdepe, 3JIEKTPHUYECTBO HKHBBIX
OpPraHM3MOB; MarHuTHoe mnosie 3emiu, Apeiid mnomro- coB, poib
MarHUTHOTO TIOJIST JJIS JKU3HHM Ha 3emJie, MOJSIPHOE CH SHUE; IpH
9TOM TIEPEBOJHUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICISATH
CyIIECTBEHHBIE CBOMCTBa/IIpU3HAKN (PU3UYECKUX SIBICHHIL;

28



—OINCHIBAaTh H3YUCHHBIE CBOWCTBA TEN M (U3HUECKUE SIBICHUSA, WC-
Monb3yss  (U3NYECKHE BEIWYMHBI (TeMmepaTypa, BHYTPEHHSA
SHEPrusi, KOJINYECTBO TEIJIOTHI, yeJbHas TEINIOEMKOCTh BEILECTBA,
yIenbHas TEIIOTa IUIAaBJICHUS, yIeIbHAs TEIUIOTa TapooOpa3oOBaHuUs,
yIOenpHas TEeIUIOTa CropaHus TOIUIMBa, KO3((PUUIHMEHT ITOJIE3HOTO
JIeHCTBUST TEIUIOBOM MAalllMHBI, OTHOCUTEIbHAs BIaXXHOCTh BO31YyXa,
SIIEKTPUYECKUI 3apsifi, CHUJIa TOKa, JJIEKTPUUYECKOEe HaIpsKEeHUeE,
CONPOTHBIICHNE TPOBOJHMKA, YAEIHHOEC COMPOTUBICHHE BEINECTBA,
pabotTa W MONIHOCTH JJEKTPUYECKOTO0 TOKA); TMPH ONHUCAHUH
MPaBUIIBHO TPAKTOBATh (PM3NYECKHUH CMBICIT UCIIOJIb3YEMbIX BEJINYVH,
0003HAYCHU W EOUHWUNBI (PU3HMYECKUX BEIWYMH, HaXOIHUTh
(opmyiBl, CBSI3BIBAONINE JAHHYIO (PM3MUECKYIO BEIHMYHUHY C APYTHMH
BEJIMYMHAMH,  CTPOUTH  TpadUKM  M3YUYEHHBIX  3aBUCHMOCTEH
(buznueckux BeIUYUH;

—XapaKTepru30BaTh CBOHWCTBA Tell, (PU3NUECKHUE SBICHHS M MPOIIECCHI,
HUCIIONb3ys OCHOBHBIE IIOJOXEHHUS MOJEKYJIIPHO-KHUHETHUYECKOM
TEOpUH CTPOCHMs BeIIeCTBa, NPUHLMI CYNEpPHNO3UIMH To- Jed (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3a- KoH OMa s
ydJacTka en, 3akoH Jxoyns—IJleHna, 3aKOH COXpaHEHHS >HEPIHH;
IIPH 3TOM JaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aITUCHIBATH €0
MaTeMaTH4YeCKOe BhIpa)kKeHUE;

—OOBICHATh (U3NIECKNE MPOLECCHl W CBOMCTBa TEl, B TOM 4YHCICH B
KOHTEKCTE  CHUTyalluif  IMPaKTHKO-OPUEHTHUPOBAHHOI'O  XapakTepa:
BBISIBJIISITH IIPUUMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0OBSICHEHHE U3 1—
2 JIOTMYECKUX IIaroB C Omnopod Ha |—2 uU3yYEeHHBIX CBOICTBa
($r3nuecKkux sABICHUH, PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEHH;

—pemars pacu€THbIe 3ajlaull B 2—3 JIEHCTBHS, HCIOJIb3Ys 3aKOHBI U
opmysel, cBsa3pIBatompe (U3UYECKHE BEJIMYUHBI: HA OCHOBE
aHaJIN3a YCJIOBHUS 33/1a4M 3allMCBhIBATh KPATKOE YCIJIOBHE, BBISBIISITH
HEIOCTAaTOK IaHHBIX JUIS PEHIeHUs] 3aJadH, BBIOMPATh 3aKOHBI U
dbopmyiibl, HEOOX0AUMBIE JUIsl €€ pelleHus], IPOBOJAUTh pac- YEThl U
CpaBHHMBaTh IOJyYEHHOE 3HaYeHHEe (U3WYECKOH BEIUYMHBI C
HW3BECTHBIMH TaHHBIMH;

—pacmo3HaBaTh NPOOIEMBI, KOTOPBIE MOXXHO PEHIUTh TIPH ITOMOIIH
(pM3MUECKUX METOJ0B; HCIIONB3Ysl ONMUCAaHUE HCCIEAOBAHUSA, BBIICIATH
MpOBEPsieMOE MPEAIOJIIOKEHHUE, OLEHHUBATh MPABWIBHOCTb IOPSAIKA
MIPOBEJCHHUS MCCIEIOBAHMS, JeNaTh BEIBOIBI;

—TPOBOINUTE ONBITHl IO HAOMIOACHUIO (U3MYECKUX SBJICHUN WU
¢u3nueckux CBOWCTB Ten (KanmWUIApHBIE SIBICHUS, 3aBHCHUMOCTH
TIABJIEHUS BO3AyXa OT ero o0bEéma, TeMIepaTypbl; CKOPOCTH IIpO-
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Lecca OCTHIBAHUS/HATPEBAHUS TMPH H3JIY4CHHWH OT [BETa WU3Iy-
YaIONIECH/TOTJIOMAIOIIEH MOBEPXHOCTH; CKOPOCTh HCIAPEHUs BOIBI OT
TeMIepaTypsl KUAKOCTH U IUIOMANU €€ IOBEPXHOCTH; 3JIEKTPHU3ALHUL
T€I W B3aUMOJCHCTBHE JJIEKTPUYECKUX 3apsA/OB; B3aWMOACHCTBHE
MTOCTOSIHHBIX MarHUTOB, BU3yaJlN3alHUs MAarHUTHBIX MOJIEH MOCTOSIHHBIX
MarHuToOB; JEHCTBUS MarHUTHOTO IOl Ha NPOBOJAHHK C TOKOM,
CBOMCTBA AJIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOABUTATENSI MOCTOSHHOTO
TOKa): (OPMYIUPOBATH TIPOBEPSIEMBIC IPEAIONIOKEHNAS, COOMPATh
YCTaHOBKY M3 IIPEAJIOKEHHOTO 000PYIOBaHMS; OMKICHIBATH XOJ OIBITA U
(b opMynHpo- BaTh BEIBOJIBI;

—BBIONHIATh  NPSIMBIE  W3MEPEHUS] TEMIIEPaTyphbl, OTHOCHUTEIBHOM
BJIQXKHOCTH BO3/yXa, CHIIbl TOKA, HAIPSDKCHUSA C HCIOJIB30BaHHEM
AHAJIOTOBBIX MPHUOOPOB M JAaTYUKOB (U3WYECKHX BEJINYMH;
CpaBHUBaTh pe3yibTaTbl U3MEpPEHHIl ¢ y4€TOM 3aJaHHOW abco-
JIFOTHOU TTOTPEIIHOCTH;

—TMpPOBOUTh UCCJCIOBAaHUEC 3aBHCHUMOCTH OJHOW (DM3UYCCKON BEITHMYUMHBI
OT Jpyroil ¢ HCHOJB30BaHHEM MPAMBIX H3MEPEHHH (3aBUCUMOCTH
CONPOTHBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAH IOIEPEYHOTO
CCYECHHS M YACIBHOTO CONPOTHBIICHUS BEIIECTBA IPOBOIHHUKA; CHIIBI
TOKa, HAYIIETO uepe3 IMPOBOJHMK, OT HANpPsDKEHHS Ha INPOBOJHUKE;
HCCIIeIOBAaHUE IIOCJIEAOBATENIBHOTO M MapajyIeIbHOTO COCOMHEHUN
MIPOBOJHUKOB): IIAHUPOBATH HCCIEAOBaHUE, COOMpaTh YCTAHOBKY H
BBIMIOJIHATE U3MCPCHUA, CICAYS NMPECIAIIOKCHHOMY IUIaHY, (I)I/IKCI/IpOBaTI)
pe3yJbTaThl IMOJYYCHHONW 3aBHCHUMOCTH B BHUAC TaOmuil U rpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIICOBAHMS;

—TPOBOINUTE KOCBEHHbIE H3MEpeHUs (U3MYECKUX BeNMYWH (yIeabHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBIICHHE IIPOBOJHMKA, paboTa u
MOIIIHOCTh JIEKTPUYECKOTO TOKA): IIaHUPOBATh M3MEPEHMsI, COOMpPATh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY, CIeaysl MPEeUIOKECHHOW HWHCTPYKIIUH,
U BBIYUCJIATH 3HAYCHHUC BCIIMYUHBI,

—Cco0ro1aTh TpaBUiia TEXHUKH OE30MacHOCTH Mpu pabore ¢ Jabo-
paToOpHBIM 000PYIOBaHUEM;

—XapaKkTepHu30BaTh INPHUHIUNBI JAEWCTBHS HW3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX oOmHcaHusA (B TOM YHC JIE:
CHUCTEMa OTOIUICHUS AOMOB, THTPOMETp, NapoBas TypOMHa, aMIIepMETp,
BOJIBTMETP, CYETUUK DIEKTPUUECKONH SHEPTUH, 3JIEK- TPOOCBETUTEIbHBIE
IpUOOPHI, HarpeBaTeJIbHbIC 3IEKTPONPUOOPHI (IpuMepsl),
OJICKTPUYCCKHUE TMPCAOXPAHUTCIIN, BJIICKTPOMAIrHUT, JBJICKTPOABHUIATECIIb
TIOCTOSIHHOTO TOKa), UCIIOJIb3Ys 3HaHUS O
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CBOMCTBaX (U3UYECKHUX SBICHHUHA W HEOOXOIUMbIE (DUUICCKUE
3aKOHOMEPHOCTH;

—pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOICTBAa M W3MEpUTEIbHBIE
MpUOOpEl IO CXeMaM H CXEMaTHYHBIM pHUCYHKaM (SKHIKOCTHBIN
TepMOMETp, TEPMOC, TICHXPOMETP, TUTPOMETP, OBUTATEIH BHYTPEHHETO
CTOpaHHUs, BJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBI IEKTPHUUYECKUX
nene ¢ mocaenoBaTEIbHBIM U napajuleJbHbIM  COEIMHEHHEM
3JIEMEHTOB, pasnuyas YCIIOBHBIC 0003HaYCHUS 3JIEMEHTOB
3JIEKTPUUYECKUX LIETIEH;

—TMpUBOAUTH IPUMEPH/HAXOAUTh HWH(OpPMALMIO O MpuUMepax Hpak-
THYECKOT0 UCITOIH30BaHMs (U3NICCKUX 3HAHUH B IIOBCETHEBHOM JKU3HU
st obecriedueHnsi 0€30MAaCHOCTH TpH OOpamieHuHu ¢ MpudbopamMu |
TEeXHUYECKUMU yCTpoWcTBaMu, COXpaHEeHUs 3710pOBbS U
COOJIIOICHHUS] HOPM 9KOJIOTMYECKOT0 MTOBEICHUS B OKpY KaroIleH cpeze;

—OCYWIECTBIIATh MOUCK HHPOpMAINU (HHU3UICCKOTO COACPKaHUSI B
cetu VMHTepHET, HA OCHOBE MMEIOIIMXCS 3HAHUM U IYTEM CpaB- HEHMUS
JIOTIOJTHUTEJIBHBIX ~HCTOYHUKOB BBIACISITH MH(POPMALHIO, KOTOpPAs
SIBJISICTCSI IPOTUBOPECUYHUBOM MIIH MOKET OBITh HEJJOCTOBEPHOM;

—TWCIIONIF30BAaTh IIPW BBITIOJIHEHUW YYEOHBIX 3alaHUi HAYyYHO-TIO-
MMyJISPHYIO JIMTEpaTypy (U3MYECKOro COASpIKaHHs, CIPaBOYHBIE
marepualbl, pecypcbl cetu HWHTepHeT; BlaaeTh IpuEMamMu
KOHCIICKTHPOBAaHUS TEKCTa, ITpeoOpa3zoBaHus WHOPMAIINN U3 OTHOU
3HAKOBOM CUCTEMBI B JPYTYIO;

—co3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M KPaTKHE YCTHBIE COOOLICHUS,
0000mas wHPOPMAIUI0O W3 HECKONBKHX HCTOYHHKOB (U3UIECKOTO
COIEpXaHHUiA, B TOM 4YHCIEC WyONUYHO TIPEACTABIATH pPE3yJIbTaThI
NIPOEKTHONH HJIM  HCCIENOBAaTEIbCKOW  AESITENBHOCTH;, MPH 3TOM
TPaMOTHO HCIONB30BaTh HW3YYCHHBIH MOHATHWHBIA ammapatr Kypca
(hHU3UKH, COMMPOBOKAATH BEICTYIUICHHE TIPE3CHTAIINCH;

—TpU BBHINOJIHEHUH Y4YeOHBIX IMPOEKTOB W HMCCIEJIOBaHUN (HUBMUECKUX
MIPOIIECCOB PACIpEeNeNsITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHHU C
ITOCTaBIICHHBIMA 3aJa4aMHU, CJICIUTH 32 BBITTOJHCHUEM IIaHA JICHCTBHI
U KOPPEKTHPOBATh €T0, aJIeKBaTHO OICHWBATH COOCTBEHHBIH BKJIaj B
JeATEeITbHOCTh TPYIIIBL; BBICTPanBaTh KOMMYHUKaTHBHOE
B3aMMOJICHCTBHE, MPOSBIISAS TOTOBHOCTh pa3pemaTh KOH(IHKTHL.
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9 kaacc

IIpeamerHble pe3ynbTaThl Ha 0a30BOM YpOBHE [OJDKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTh y O0yUYaIOIUXCSI YMEHHMN:

—MHCIOJIb30BaTh IIOHATUA: CHUCTeMa OTcu€Ta, MaTephalbHas TOYKa,
TPAaeKTOpHsA, OTHOCHUTEIBHOCTh MEXaHHUYECKOTO  JBW)KEHUSA, [e-
¢opmanus (ympyrasi, IUIacTUYecKas), TPEHHE, IEHTPOCTPEMHUTEIbHOE
YCKOpPEHUE, HEBECOMOCTb M IEpPErpy3KH; IEHTP TSIKECTH; aOCOIIOTHO
TBEPAOE  TEJNO, LEHTP TKECTH TBEPHOrO TeEla, pPaBHOBECHE,
MEXaHWYeCKHe KOJIEOaHUS W BOJHBI, 3BYK, MH(Pa3ByK M yIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, LIKaJa 3JIEKTPO- MAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIIBHO30PKOCTD, CIIEKTPBI HCITyCKAHUS U MOTJIOMICHUS;
anbda-, 6eTa- ¥ TaMMa-U3ITydEeHUS, H30TOIIbI, SIACPHAs YHEPIeTHKA;

—pa3nuyaTh ABJICHHUSA (PAaBHOMEPHOE U HEPaBHOMEPHOE IPSIMOJIM HEHHOE
JBIKEHHE, PaBHOYCKOPEHHOE NPsIMOJIMHENHOE JIBIKEHHE,
cBOOOIHOE TaJeHWE TEJ, PaBHOMEPHOE [BIKEHHE II0 OKPY>KHOCTH,
B3aUMOJEHCTBUE TeJI, PEaKTHUBHOE JABHXKEHHE, KoJIeOaTelIbHOe
JIBIDKEHHE (3aTyXalollhe W BBIHYXXICHHBIC KOJeOaHHs), pe30HaHC,
BOJIHOBOE  JIBMJKEHHE, OTpaXK€HHE  3ByKa, MpsIMOIMHEHHOE
pacrpoCTpaHEHHUE, OTPAKEHUE U IPEJOMIIEHHME CBETa, IIOJTHOE
BHYTpPEHHEE OTpaKEHHE CBETa, pa3JIoKeHHe OEJIoro CBETaB CHEKTP
W CIOXEHHUE CIEKTPAIbHBIX IBETOB, JUCHEPCHS CBETA, €CTECTBEHHAs
paanoakTUBHOCTh, BO3SHUKHOBEHHE JIMHEHYATOr0 CHEKTpa U3ITyUCHUS)
IO OIIMCAaHUIO HUX XapaKTECPHLIX CBONMCTB H Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UIECKOE SIBJICHUE;

—pacno3HaBaTbh IMPOABJICHUC HU3YYCHHBIX ¢)H3H‘ICCKI/IX SIBJICHUI B
OKpyXalomeMm Mupe (B TOM uHcie (Qu3MUecKue SBICHUS B IPHPOJIE:
OpuJnBbl W OTJIMBBI, ABWXCHUEC IIJIAHCT CotHeuHOM CHUCTCMBI,
PEAaKTUBHOC JBHKXCHHE JKHUBBIX OpPraHU3MOB, BOCIIPpHUATHE 3BYKOB
J)KAUBOTHBIMH, 3€MIETPSICEHUE, CEUCMHYECKHE BOJIHBI, IyHAMHU, D3XO,
LBETa TeJl, ONTUYECKUE SIBIICHUS B IPHPOJE, OMOJIOTHIECKOE ACHCTBHE
BHJMMOTO, YJIbTPA(QHUOIETOBOIO W PEHTICHOBCKOTO  H3JIyYCHHIA,
€CTECTBEHHBIN paanoaKTUBHBIN ¢on, KOCMHYECKHE Iy4H,
paauoOaKTHUBHOE  H3JIyd€HUE MPHUPOAHBIX MHUHEPANOB; JEHCTBHE
paauoaKTHBHBIX M3JIyYeHHH Ha OpraHM3M 4dYeJlOBeKa), MpH 3STOM
NIepEeBOJUTh MNPAKTHYECKYH 3aJady B y4eOHy10, BBIIEIATH
CYIISCTBEHHBIE CBONCTBA/TIPU3HAKH (DU3UYECKUX SBIICHUH;

—OIINCHIBaTh H3Y4YEHHBIE CBOWCTBAa TEN M (U3WYECKHE SIBICHUSA, HC-
MoJIb3ys pU3NUECKUe BEIIMUNHBI (CPEIHSS M MTHOBEHHAs! CKOPOCTh TeJla
py HEPAaBHOMEPHOM JABM)KEHHUH, YCKOPEHHE, IIEpeMe-
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IEHHEe, MyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUs, CHJIAa YIPYTOCTH,
CHJIa TSDKECTH, YCKOpPEHHWE CBOOOJHOIO IIaJIeHUs, BEC Teia, HUM-
IMyJIbC Teja, UMIYJIBC CHJIBI, MeXaHW4YecKas pabdoTa W MOIIHOCTb,
IIOTEHIIMAJbHAs JHEPrusl Tena, IOTHATOrO0 HaJl ITOBEPXHOCTHIO
3eMJIM, MOTECHIUAJIbHAS JHEPTHsl CXKATOW IMPYKUHBI, KHHETHYECKas
SHEprus, NOJIHAsT MeXaHW4YecKas OJHEeprus, NepuoJ ¢ YacToTa
KoJIeOaHM, IJIMHA BOJHBI, T'POMKOCTH 3ByKa H BBICOTAa TOHA,
CKOPOCTh CBETa, IMOKa3aTeb MPEJIOMJICHUS CPEbl); IPU ONHUCAaHUH
MIPaBUJIBHO TPAaKTOBATh (DM3MUECKHUI CMBICI HCIIOJIb3YEMbIX BEIM- YWH,
0003HaYeHUsT W CAUHUIBI (U3HYECKUX BEIHYHH, HAaXOIUTh
(¢bopMyInbl, CBS3BIBAIOIINE JaHHYIO (U3HYECKYI0 BEJIHYHHY C
JIPYTUMHU BEJIUYMHAMH, CTPOUTH rpaUKU M3yHYEHHBIX 3aBUCHUMOCTEH
(pmzmueckux BeMMYInH;

—XapaKkTepHu30BaTh CBOWCTBAa TeJ, (PU3MYECKUE SBJICHHUS M IPOLECCHI,
HCIIOJIb3Ysl 3aKOH COXPAaHEHHs DHEPIr'HH, 3aKOH BCEMHUPHOI'O TSATOTCHHS,
NPHHLOUI CYNEPHO3HLIHMK CHJI, HPUHIMII OTHOCHTENbHOCTH [ amues,
3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHHA HMITYJIbCa, 3aKOHbI OTPAKCHUA
U NpeoMJICHHs CBETa, 3aKOHBI COXPaHEHUs 3apsIOBOTO U MacCOBOI'O
gyucedl NPU  SAACPHBIX  PEAKLHUAX; IPH ITOM JaBaTh CIOBECHYIO
(hopMyTHPOBKY 3aKOHA U 3aIlMChIBATh €r0 MAaTEMAaTHYECKOE BBIPaXKEHHE;

—O00BIACHATh (DU3MYCSCKHE MPOLECCHl W CBOWCTBA TEJ, B TOM YHUCJICHU B
KOHTEKCTE€  CHTyalMii  IPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPHYMHHO-CIICACTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE U3 2—
3 JOorm4ecKHx IIaroB C OHOpod Ha 2—3 U3y4YEHHBIX CBOMICTBa
(du3nueckux sABICHUH, (U3NUECKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEIH;

—pemath pacuyéTHbIe 3a7a4dd (OMUpAIOIIMECs Ha cucTtemMy u3 2— 3
YpaBHEHHIl), HCIIONB3YysT 3aKOHBI W (QOPMYJbI, CBS3BIBAIOIIHE
(Hu3nuYeckre BEIIMYHMHBI: Ha OCHOBE aHalHM3a YCJOBHs 3aJadd 3a-
NHUCBIBATHL KpPATKOE€ YCIOBUEC, BBIABJIATL HCIOCTAIOMINE WIIH n30bI-
TOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIC IS
pelieHus, TPOBOIUTH pacu€Thl M  OLEHUBATh PEATUCTHYHOCTD
MOJIy4EHHOI0 3Ha4YeHUsI PU3NIECKON BEIIMUHHBI;

—pacrno3HaBaThb NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MNPH ITOMOLIH
(U3NYECKUX METOJOB; HCIOJb3ys OIMHMCAHUE HCCIICAOBaHUS, BBIICIATH
MPOBEPEMOE IPEIIOJIOKEHHE, OLCHUBATH MPABHIBHOCTh MOPSAKA
OpOBCACHUSA HUCCJICAOBAHUA, neJaTthb BBIBOJbI, HUHTCPIPETUPOBATH
pe3ynbTaThl HaOJIIOIEHUH U OTIBITOB;

—HpPOBOAUTE OIBITBI 110 Ha6HIOJICHHI-O q)HSH‘{eCKHX SBJIEHUHW WU
(u3nUecKux CBOMCTB Ten (M3y4eHHE BTOPOro 3akoHa HploToHA, 3aKoHa
COXpPaHEHMS SHEPTUHU; 3aBUCUMOCTH IIepHoJia KoeOaHui
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MPY>KUHHOTO MasiTHUKAa OT MAacChl Ipy3a W XKECTKOCTH TPY>KHUHBIH
HE3aBUCHUMOCTh OT AaMIUIUTYJbl MallbIX KOJeOaHWH; IMpsSIMOJIMHEHHOE
pacupocTpaHeHHE CBeTa, pa3JIoKeHHe Oeloro CBeTaB CIEKT;
W3y4eHHE CBOMCTB W300pakeHHWs B IUIOCKOM 3epKajie M CBOWCTB
n300pakeHUs TmpeaMeTa B cobOuparouieil  JMH3e;  HaOIoACHHE
CIUIOIIHBIX M JIMHEHYaTBIX CIIEKTPOB W3JIyYEHUs): CaMOCTOSITENBHO
cobmpats ycTaHOBKY U3 U30bITOUHOrO Habopa 000pyAOBaHUS;
OIIMCHIBAThH XOJ OIBITA U €r0 Pe3yJIbTaThl, (POPMYIUPOBATEH BHIBOJIBI,

—TPOBOJIUTH NTPU HEOOXOAMMOCTH CEPHIO IPSIMBIX U3MEPEHHH, OIpeeItsist
cpemgHee 3HAYCHHE W3MepsieMoi BenmduHBI ((POKycHOE paccTosHue
cobuparomiei JINH3HI); 000CHOBHIBATH BBIOOD criocoba
HM3MEpEeHUs/U3MEPUTEIHHOTO TPUO0Pa;

—TpPOBOANUTE HCCIENOBAaHWE 3aBUCHMOCTEH (DHU3MUECKHX BEJIMYHUH C
WCIIOJIb30BAHUEM NPSIMBIX U3MEpPEHUI (3aBHCHMOCTH ITyTH OT BPEMCHH
IIpU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3 HadalbHOM CKOPOCTH; Mepuoaa
KoJeOaHWH MaTeMaTHIeCKOTO MasgTHHUKA OT JJIMHBI HUTH; 3aBHUCHMOCTH
yria OTpakKeHHsI CBETa OT yIJla MaJeHUsH yria IpeJIOMJICHHS OT yIia
najieHus): IUIAHUPOBaTh HCCJIENIOBAaHUE, CAaMOCTOSITEIbHO COOUpPAaTh
YCTaHOBKY, (UKCHPOBAaTh pe3yJNbTaThl IOJYyYEHHOW 3aBUCHMOCTH
(U3HYECKUX BEIWYUH C Y4ETOM 3aJlaHHOM MOrPEIIHOCTH U3MEpeHUil B
BUOC Ta6JII/IIl u Fpa(bI/IKOB, JAcJIaTh BBIBOJBI o pe3yjibTaTaM
HCCIICIOBAHUS;

—TpPOBOINUTE KOCBEHHBIC HW3MEpPEHHUS (PU3MUECKUX BEINYUH (CpeHHSISA
CKOPOCTb M YCKOpEHHE Teja IpH pPaBHOYCKOPEHHOM JBM)KEHHH,
YCKOpEeHHE CBOOOMHOTO MaJIeHUs, KECTKOCTH INPYKUHBI, KO3(PPUIneHT
TpeHUs CKOJIB)KEHHS, MeXaHH4YecKas paboTa U MOIIHOCTB,
4yacToTa M TMepuoJl KoyiebaHWH MaTeMaTHYeCKOro U MPYXKUHHOTO
MasTHUKOB, OINTHYECKas cuja COOWpaloleil JHMH3BI, PaJuOaKTHBHBIA
¢oH): TUIAHWPOBATH U3MEPEHMs; CcoOMpaTh HKCIEPHUMEHTAILHYIO
YCTaHOBKY )4 BBIINTOJIHATH N3MEPCHUHA, ciaenys npe):[nomeHHoﬁ
UHCTPYKIHUH, BBIYUCIATHL 3HAUCHUC BCJIWYUHBI W aHAJIU3UPOBATH
TIOJIy4E€HHBIE Pe3yJIbTaThl;

—Cco0ro1aTh TpaBUiia TEXHUKH OE30MacHOCTH Mpu pabore ¢ Jabo-
paTOpHBIM 000pYOBaHUEM;

—pa3nu4yaTh OCHOBHBIC NMPU3HAKH HM3YYECHHBIX (PU3UUECKUX MoOje- JIeH:
MaTepuajbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEYHBI HMCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aToMa, HYKJIOHHas
MOJIENIb ATOMHOT'O SJ1pa;

—XapakTepHu30BaTh INPHUHIMUMIBI JEWCTBHS HW3YYEHHBIX HPHOOPOB U
TEXHHUYECKHX YCTPOMCTB C ONOpPOH Ha WX OmucaHUs (B TOM 4YHC Je:
CIIMAOMETP, JATYHUKHU ITOJIOKECHUSA, PACCTOAHUA U YCKOPEHMA,
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pakeTa, D3XOJIOT, OYKH, NEpHCKom, ¢oToanmapar, ONTHIECKHE
CBETOBO/IbI, CHEKTPOCKOII, JO3UMETp, Kamepa BriibcoHa), UCIIOb3ys
3HAHUSI O CBOMCTBax (U3UYECKUX SBICHUH U HEOOXOJAUMBIE
(pmzmueckme 3aKOHOMEPHOCTH;

—MHCIIOJIb30BaTh CXEMBl M CXEMaTHYHbIE PUCYHKH H3YUYEHHBIX TEX-
HUYECKUX YCTPOHCTB, M3MEPHUTEIBHBIX NPHOOPOB H TEXHOJIOTH-
YECKHUX MPOILECCOB IIPU PEUICHUH Y4YeOHO-TPAKTHYSCKUX 3ajady;
ONTUYECKHE CXEMBbI ISl IMOCTPOCHUS H300paKEHWH B IIOCKOM
3epKalie ¥ COOUparomieii JINH3E;

—TMpPUBOAUTE NPUMEPB/HAXOAUThH HWH(POpMANHWIO O TpUMepax IIpaK-
THYECKOT0 UCIIOIH30BaHMS (HU3NICCKUX 3HAHUH B IIOBCETHEBHOM JKU3HU
JuIs obecriedyeHUsi OE30MAacCHOCTH NPHU OOpaIleHHH C NpUOOpaMH  H
TEXHUYECKUMU YCTpOMCTBaMU, COXpaHEHUs 3J0pOBbI U
COOITFOICHHS HOPM KOJIOTHYECKOTO MTOBEICHUS B OKPYIKAIOIIEeH cpee;

—OCYWIECTBIIATh MOUCK WHPOpPMAUU (PUIUIECKOTO CONepKaHUSI B
cetn HHTepHET, CaMOCTOSTEIBFHO (QOPMYIUPYS ITOUCKOBBIA 3ampoc,
HaXOJUTh IIyTH OIIpeJeJICHUsI  JJOCTOBEPHOCTH NOJIy4YEHHOH
“HQOpMAaII HAa OCHOBE HMCIONIUXCS 3HAHWUH W  JOIOJHUTEIBHBIX
HCTOYHHUKOB;

—TWCIIONIF30BAaTh IIPW BBHITIOJIHEHUN YYEOHBIX 3aJaHUil HaydHO-IIO-
MMyJISPHYIO JIMTEpaTypy (HU3MYECKOro COASpIKaHHs, CIPaBOYHBIC
marepualbl, pecypcbl cetu HWHTepHeT; BlIaaeTh IpuEMamMu
KOHCIICKTHPOBAaHUS TEKCTa, ITpeoOpazoBaHus WH(GOPMAIINN U3 OTHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

—Co031aBaTh COOCTBEHHBIC MIUCHMEHHBIE W YCTHBIC COOOIICHUS HAa OCHOBE
nH(OPMALMK M3 HECKOJbKUX HMCTOYHUKOB (PU3NYECKOrO COJCPIKAHHMS,
MyOIHMYHO HpENCTABIATh pe3yJIbTaThl MIPOEKTHOMI U
HCCIIEI0BATENbCKON NEATENBHOCTH; MPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
HM3y4YCHHBIH MOHSATHUHHBIN anmapaT U3y4aeMoro pas-jeina (QU3UKu W
CONPOBOX/ATh BBICTYIUIEHHE TMpe3eHTaIlUec y4ETOM 0COOEHHOCTEH
ayJUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE ITINIAHUPOBAHHUE

7 wuacc (68 v)

HayKa 0 NpHpoje
2w

SBnenus npuposl. Pusznye-
CKUE SIBJICHUS: MEXaHUIe-
CKUe, TeTUIOBBIE, AIeKTpHUIe-
CKHe, MarHUTHBIE, CBETOBBIC,
3BYKOBBIE

xXuMudecKknMunpespameHusiMu (MC — xumust).
PacrnioznaBanme n knaccudukanus Gu3ngecKux
SIBIICHUI : MEXaHUIECKHUX, TEIJIOBBIX, AIEKTPUIECKUX,
MarHUTHBIX U CBETOBBIX.

HaGmionenne u onucanue GU3NYECKUX SIBICHUN

Temarnueckui OcHOBHBIE BH/BI AeSITEJIbHOCTH A
OcHoBHOe cojep:kanue a
0J10K, TEMa yyamuxcs (Ha ypoBHe y4eOHbIX
neiicrBuii)! T
a
Paznen 1. ®u3uka u € posb B MO3HAHUM OKpY:Kaouero mupa (6 u)
duznka — ®duszuka — HayKa o IpUPOJE. BrrsiBnienne paznnanii Mexx1y GU3NIeCKUMA U

dDuznyeckne
BeJUYHHBI (2 1)

®dr3nyecke BEINYHHEI.
H3mepenne ¢pr3nIecKux
BennurH. Ousndeckne
npubopsl. ITorpemrHocTs
u3MepeHuil. MexayHapoaHast
cHucTeMa eIUHUIL

OmpenesieHHEe IICHBI JACICHUS NIKAIbl H3MEPHUTEIHLHOTO
npubopa.Vi3MepeHne NUHEHHBIX pa3MepoB Tell U
MIPOMEKYTKOB BPEMEHH C YYETOM MOTPEITHOCTEH.
Nsmepenne 00bEMa )XKHIKOCTH M TBEPAOTO TeNa.

V3MepeHue TeMneparypsl IpU TOMOIIH KUIKOCTHOTO
TEpPMO-METpa M TaTYMKa TEMIIEPATYPBHI.

BeInosiHeHne TBOPYECKUX 3aJaHHil MO MOUCKY CIIOCOOOB
n3Mepe-HUsl HEKOTOPBIX (PH3UYSCKUX XapaKTePUCTHK,
HaIrpuMep pa3MepoB MalIbIX 00BEKTOB (BOJIOC, TPOBOJIOKA),
yAAJIEHHBIX

1 Tlpu paspaboTtke paboueil mporpaMmbl B TEMaTHYECKOM IUIAHUPOBAHUH IOJKHBI OBITh YYTEHBI BO3MOXHOCTHU HCIIOJIb- 30BaHUSA
JJEKTPOHHBIX (UM(POBBIX) 00pa30BaTENbHBIX PECYpPCOB, ABIIAIOILUXCS y4eOHO-METOANYECKUMHU Marepuaa-
(MyJIbTHMEIUIHBIE MPOrPAMMBI, JJIEKTPOHHBIC YUSOHUKH U 3aJaYHUKH, dJIEKTPOHHbIE OMOIIMOTEKH, BUPTyaJIbHBIE J1a00paTOpHH,
UTPOBBIE MPOrpaMMBbI, KOJUIEKIIMH [U(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATH3YIONINX TUAAKTH- Yeckue Bo3moxxkHoctu UKT,
coJiep>KaHHe KOTOPBIX COOTBETCTBYET 3aKOHOJIATENbCTBY 00 00pa30BaHUH.
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00BEKTOB, OONBIINX PACCTOSHUH, MaJIBIX
MPOMEXXyTKOBBpeMeHH. OOCyXKIeHuE
TpeIaraéMbIX cioco00B

EcrecTBeHHO-
HAY4HBI MeTOox
no3Hanus (2 4)

Kak ¢wusuka u npyrue
€CTECTBEHHbIE HAYKH U3yda-ioT
npupony. EcrectBen-
HO-HAyYHBIN METOJ MO3Ha-
HUS: HAOJIIOJIeHUE, ITOCTAHOB-Ka
Hay4YHOI'O BOIIpOCa,
BBIIIBH)KEHUE THUIIOTES,
SKCIIEPUMEHT 10 MPOBEPKE
rUIoTe3, 00bICHEHNE HAOIIO-
JaeMoro siiaeHus. Onucanue
(bU3HNYECKUX SABJIIEHUH C TTOMO-
LIBIO MOJeJIeH

BriaBmkeHHe runores, 00ObSICHAIOIUX IPOCTHIE

SIBJIGHUS], HATIpAIMED:

— IMOYeMy OCTAHABJIHMBAETCS JBIIKYILEECS IO
TOPH30HTAILHON TOBEPXHOCTH TENO;

— IoYeMy B JKapKyIo IIOTOAY B CBETJIOH OJeXKIe
NpoxjaaAHel, 9eM B TEMHOM.

[Ipennoxenne criocoO0B NPOBEPKH TUIIOTE3.

[IpoBenenune wucciaenoBaHWss IO IPOBEpKE KaKOH-THOO
TUIOTe- 3B, HANpuUMep: JalbHOCTh IIONETA IIAPHKAa,
MYIICHHOTO TOPH- 30HTAIHHO, TEM OOJBIIE, YeM OOJIbIIe
BBICOTA ITyCKa.

ITocTpoenune mpocredmux Moaeneil GU3UIECKUX SBICHUI
(B BuAe pHUCYHKOB WIH CXeM), HalpuMmep IajJcHHE
IpeMeTa; NPSIMOIHMHEHHOE pacIpOCTPaHEHUE CBETa

Pa3znen 2. TlepBoHauyaibHbIe CBeleHUsI 0 cTpoeHuH BemecTBa (5 1)

Ctpoenue
Bemectsa (1 1)

ATOMBI 1 MOJIEKYJIbI, UX pa3-
MEPBHI. OHLITI)I, JOKa3bIBaro-
UEe TUCKPETHOE CTPOCHUE
BCIICCTBaA

HaGnronenue u HHTepIpeTanus OTIBITOB,
CBHUJICTEIBCTBYIONMX 00 aTOMHO-MOJICKYJSIPHOM CTPOCHHUH
BEIIIECTBA: OMBITHI C pAac- TBOPSHHEM Pa3IMYHBIX BELIECTB B
BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYJI C HCIOIb30BaHUEM (POTO-
rpaduii, MOJly4eHHBIX Ha ATOMHOM CHJIOBOM MHKPOCKOIE
(ACM).Omnpenenerne pa3MepoB MaJbIX Tel

JIBHKeHmne

M B3aHMOJei-
CTBHE YaCTHI
BengecTBa (2 u)

JIBr>KeHHE YaCTHI] BEIISCTBA.
CBs13b CKOPOCTH JIBMXKEHHUS
YaCTHII C TEMIIEPATYPOA.
BpoyHOBCKOE ABMIKEHHE.
Huddysus. Banmoneiicteue
YaCTHII BEIIECTBA: ITPUTSDKE-
HUE€ 1 OTTAJIKUBaHUE

Habnronenue u o0bsicHeHHE OPOYHOBCKOTO JABHKEHUS U
sBne- Hust 1uddys3uu.

IIpoBeneHe U OOBICHEHNE ONBITOB MO HAOIIOICHUIO
TEIJIOBOTO PACIINPEHHS T'a30B.

[IpoBeseHue U OOBSCHEHHE OIBITOB 110 OOHAPYIKECHUIO CHII
MOJIEKYJIIPHOTO TPHTSKEHUS M OTTAIKUBaHHS
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IIpooonsicenue mabn.

TemaTn4yecku OCHOBHBIE BUJIBI 1eSITEJILHOCTH
» OcHOBHOE coiep:KaHue
Ho/10K, y4amuxcsi(Ha ypoBHe
TEMa YueOHBIX 1eiicTBHIA)
ArperaTHbie ArperaTHble cOCTOSTHHS BemecTBa: | Omnmcanue (C MCIONB30BAaHUEM IIPOCTHIX MOJENIeH)
COCTOSIHUSA CTPOEHHUE Ta30B,)KUIKOCTEH U OCHOBHBIX Pa3JIMUUil B CTPOCHUU I'a30B, )KUJIKOCTEH U

BenlecTBa (2

)

TBEPABIX (KPUCTAIIMYSCKUX) TEIl.
BsaumocBs3p Mexy CBOIi-
CTBaMH BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M UX
ATOMHO-MOJIEKYJIIPHBIM CTPO-
eHueM. OcoOeHHOCTH arperar-
HBIX COCTOSTHUM BOZBI

TBEPABIX TEIL.

OOBsicHEeHHEe MaJOH CKUMAeMOCTH JKUAKOCTEH M TBEPABIX Tell,
OOJIBIION CKUMAEMOCTH Ia30B.

OO0BsicHeHNe coXxpaHeHHs (POPMBI TBEPIBIX TEN U
TEKY4EeCTHKUIKOCTH.

IIpoBeneHue ONbITOB, JOKA3bIBAIOIIUX, YTO B TBEPIOM
COCTOSI- HUU BOJABI YaCTUIBI HAXOIATCS B CPEAHEM JalbIIe
IpYT OT Opyra(IUIOTHOCTh MEHBIIIE), YEM B KHIKOM.
YcTaHOBIEHHE B3aMMOCBSI3U MEXYy OCOOCHHOCTSIMH
arperar-HbIX COCTOSTHHM BOABI M CYIIECTBOBAHHEM BOIHBIX
opranu3mMoB(MC — Guosorus, reorpadus)

Pa3nen 3. /IBuskenue u

B3aumojeiicreue tea (21 1)

MexaHuveckoe
naBuzKeHue (3 4)

MexaHu4ecKoe NBUKEHHE.
PaBHOMepHOE 1 HEpaBHOMEP-HOE
nBrxeHne. CKOpoCTh.

Cpenusisi CKOpPOCTh TPU He-
paBHOMEPHOM JBIKEHUU. Pacuér
MyTH U BPEMEHU JIBUKCHUS

HccnenoBanrne paBHOMEPHOI'O JIBUKEHUS U ONIpEAeIICHUE
erornpu3HaKOB.

HaGmioieHre HepaBHOMEPHOTO IBHXKEHHS U OIIpe/ieICHHe
erooTJIMYMI OT PAaBHOMEPHOI'O JABUIKEHHUS.

Pemrenue 3anad Ha ompeneneHue MyTH, CKOPOCTU U
BPEMEHUPABHOMEPHOTO JIBUKEHHUSI.

AHanu3 TpaUKOB 3aBUCHUMOCTH ITyTH H CKOPOCTH OT BPEMEHHU

HNnepuus,
Macca,
MJIOT-HOCTH
(49

SIBmeHNe HHEPIUH. 3aKOH
uHepyu. Bzaumoneiicteue ten
KaK MpHYUHA U3MEHCHUS
CKOPOCTH JIBUYKCHUS TEII.

OO0BbsicHEeHNE U MIPOTHO3NPOBAHUE SBICHUH, 00YCIOBICHHBIX
HWHEepurei, HallpuMep: YTO MPOUCXOANUT IPH TOPMOKCHUH UITH
pe3KOM MaHEeBpe aBTOMOOWIIS, IIOYEMY HEBO3MOXKHO
MIHOBEHHOTIPEKPATHUTH JIBIDKEHNE HA BEJIOCUIIEIS FUTH
CcaMoOKaTe M T. II.
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Macca kak M€pa MHEPTHOCTUTEIIA.

IInotHocTh BemecTBa. CBs3b
IUIOTHOCTHU C KOJIMYE- CTBOM
MOJIEKYJI B eIuHHIIe 00BEMa
BEIIECTBA

[IpoBenenne n aHAIN3 ONIBITOB, JEMOHCTPUPYIOLINX
HM3MEHEHHNE CKOPOCTH JIBUXKECHHUS TeNa B pe3yibTare AeiicTBUA
Ha HEro JPYTHX Tell.

Pemenue 3agau Ha ompenereHUE Macchl Tea, ero 0obéMa
HUIUIOTHOCTH.

IIpoBeneHne u aHAIU3 OMBITOB, AEMOHCTPUPYIOIUX 3aBUCHU-
MOCTh M3MEHEHHUSI CKOPOCTH Tella OT €r0 MacChl IIpu
B3aNMOJeH- cTBUM Telnl. M3MepeHne Macchl Tena pa3THIHbIMU
crnocobamu. OnpeneneHue MIOTHOCTU Teja B pe3ybTaTe
HM3MEpEeHHs ero Mac-Chl H 00béMa

Cuia. Buasl
cmin(14 v)

CuJa KaK XapaKTepHUCTHKa
B3amMozeicTBus Tea. Cumia
YIIPYTOCTH U 3aKoH ['yka.
W3mepeHue cuibl ¢ MOMOIIBIO
IuHaMomeTpa. SBieHue
TSATOTEHUS Y CHJIA TSDKECTH.
Cuna TSDKeCTH Ha IPYTHX
iaHerax. Bec Tena. Heseco-
mocTh. CliokeHue cuil,
HanpaBJIEHHBIX 110 OJHOI
npsiMmoii. PaBHonelcTByrommas
cun. Cuna tpeHus. TpeHue
CKOJIBKEHHS M TPEHHE TTOKOSI.
TpeHue B pupose U TEXHUKE

W3ydeHne B3aMMOAEHCTBUS KaK NMPUYMHBI U3MEHEHUS
CKOPOCTHTEIA WX ero Aedopmanun.

OrnucaHue peajbHbIX CUTYallui B3aUMOJACHCTBUS TeI C
TTOMOIIIBIOMO/IENIEH, B KOTOPBIX BBOAMTCS HOHSTHE U
H300paKCHUE CHITBI.

W3zyuenue cuisl ynpyroctu. Mccnenopanue 3aBUCUMOCTH
CHJIBIYIIPYTOCTH OT yUIMHEHUS PE3NHOBOT0 IITHYpa WMIN
NPy >KHUHBI

(c moctpoennem rpadpuka).

AHanu3 NpakTUYECKUX CUTyalui, B KOTOPBIX
MPOSIBIISIETCSI ACHCTBHE CHIIBI YIIPYrOCTH (YHIPYrocTh msua,
KPOCCOBOK, BETOKJEpeBa H JIIp.).

AHanu3 cUTyaIuii, CBSI3aHHBIX C SIBJICHUEM TATOTEHUS.
OO0BsicHeHEe OpPOUTAIBLHOTO IBIKSHHS TUIAHET C
HCIIOJIb30BAHM- €M SIBJICHHS TATOTEHHs M 3aKOHA MHEPIHH
(MC — actponomusi). U3MepeHue Beca Tena ¢ MOMOILBIO
nuHamomeTpa. OG0CHOBaHHE ATOTrO CIOcO0a M3MEPEHHs.
Ananu3 u MOACIUPOBAHUE ABJICHUS HCBECOMOCTH.
DKCHepUMEHTaIbHOE OIyUYeHUEe IpaBuia CI0KEHUS CHII,
HaIpPaBICHHBIX BJIONh OMHOU mpsMoil. OmnpeneneHne
BEITHMYNHBIPABHOACHCTBYIOMIEH CHITL.

I/I3yqu1/Ie CUJIbI TPEHU A CKOJILXKEHUS Y CHUJIbI TPEHUS ITOKOS.
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ewwedlodu sehogeq

IIpooonsicenue mabn.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCcHOBHBIE BH/BI 1eATeJIbHOCTH
y4amuxcsi(Ha ypoBHe
YueOHBIX 1eiicTBHIA)

VccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI OT CHIIBI
JABJICHUS M CBOWCTB TPYILIMUXCS IOBEPXHOCTEH.

AHanu3 NPaKTHYECKUX CUTYAIHd, B KOTOPBIX
MPOSIBIISICTCS ICHCTBUE CHIIBI TPEHUS, UCTIONB3YHOTCS
COCOOBI €€ yMeHbIIe- HUS HIIA yBEJIMUCHUS (KaTaHUE Ha
JIBDKaX, KOHbKaX, TOPMOYKEe-HUE aBTOMOOWIIS,
HCIIOJIB30BaHNE MOAIUITHUKOB, IJIaBAHUE BOIHBIX
JKMBOTHBIX U Ap.) (MC — Guoiorus).

Pemenue 3aa4 ¢ McHonb30BaHueM (GOpMyI IUIs pacuéra
CHJIBITSDKECTH, CHJIbI YIIPYTOCTH, CHIIBI TPESHHUS

Paznen 4. [laBiaenue TBEPABIX TeJl, JKUAKOCTeH u ra3os (21 4)

Jasaenue. Ile-
penava gaBJie-
HHS TBEPABIMHU
TeJIaMH, JKHIKO-
CTSIMH M Ta3aMu
@)

Hasnenne. CriocoObl yMEeHb-
IICHHS U yBEJINYCHUS
napieHus1. JlaBieHue rasa.
3aBUCHMOCTb JIaBJICHHS ra3aoT
o0bEMa 1 TeMnepaTyphl.
Ilepenaua naBneHust TBEPABI-
MH TeJIaMH, KUIKOCTSIMU U
razamu. 3axoH Ilackas.
[THeBMaTHUECKNE MAITHHBI

AHanu3 1 00BSICHEHNE ONBITOB U MPAKTHYECKUX
CHUTYaIlHli,B KOTOPBIX MPOSBIISICTCS CHJIA TaBJICHHUS.
O6ocHOBaHNE CIIOCOOOB YMEHBIICHUS M YBEIINYCHHUS
naBieHus. M3ydeHre 3aBUCUMOCTH IaBIICHHUS ra3a OT 00bEMa U
Temrneparypsl. M3yueHne ocoOCHHOCTEH Mepeaadn JaBicHUs
TBEPIABIMH TEJAMU,)KUIKOCTAMHA U TazaMu. OO0CHOBaHUE
Pe3yIABTATOB OMBITOB OCOOEHHOCTSIMH CTPOSHHS BEIIECTBA B
TBEPAOM, KHIKOM

H Ta3000pa3HOM COCTOSTHHSIX.

DKCIepUMEHTATFHOE JOKAa3aTeNbCTBO 3aKOHA
ITackans.Pemenue 3agaq Ha pacy€T qaBIECHUS

TBEPAOTO TeNa

JlaBJieHue
swuakoctu (5 9)

3aBHCHUMOCTD JaBJIEHUS
JKHJIKOCTH OT TJTyOUHBI
norpy»xenust. ['mapocra-
THYECKHI mapagIoKc.

HccnenoBanne 3aBUCUMOCTH JABICHUS XKHUAKOCTH OT II1yOMHBI
TMOTPYKEHUS U TUIOTHOCTH >KUIKOCTH.

Habntonenue u 00bICHEHHE THAPOCTATHIECKOTO

rmapajoKcaHa ocHOBe 3akoHa [lackais.
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Coobmiaronuecs: CoCyIbl.
T'mnpaBinyeckne MexaHH3MBI

M3yueHne cooOIaoInXCs COCY0B.

Pemenne 3aga4 Ha pacdéT NaBICHUS KUIKOCTH.
OOBsicHEHHE MPUHIUIA IeHCTBUA THAPABINYECKOTO
pecca.

AHanu3 U OO0BSICHEHHE NMPAKTHUYECKUX CHUTYalui,
JEMOHCTPUPY-IOLIUX MPOSIBJICHUE TABJICHUS KUIKOCTH U
3akoHa ITackaisi, HalpUMep MPOLECCOB B OpraHU3Me NpU
ri1y0okoBoIHOM HbIpsi- HUU (MC — OGuomnorus)

ATMocgepHoe
nasJenue (6 1)

ATtmocdepa 3eMiu U aTMOC-
(epHoe napnenue. [IpuauHbI
CyILIECTBOBAHMSI BO3AYILIHOM
o6ooukn 3emu. OnbIT
Toppuueinu. M3mepeHue
aTMoCc(hEepHOro JaBJICHUSI.
3aBHCHUMOCTh aTMOC(HEPHOTO
JIABJICHHS OT BBICOTBI

HaJx ypoBHeM Mops. I[IpuGopsr
JUTsS. U3MEPEHHUsT aTMOC(epHO- IO
JIABIICHUS

DKcreprUMeHTaIbHOe 00Hapy)kKeHHe aTMOC(EpPHOro IaBJICHUSI.
AHanu3 1 00BSICHEHUE OIIBITOB M MPAKTHUISCKUX CUTYyalui,
CBSI3aHHBIX C JAefiCTBHEM aTMOC(HEpPHOIO JaBIICHHUSI.
OO0BsicHEeHHE CYIIeCTBOBaHUS aTMOc(ephl Ha 3emiie U
HEKOTO- PBIX IJIAHETaxX WK €€ OTCYTCTBHUS Ha IPYTUX
mwianerax u JIlyne(MC — reorpadusi, acTpOHOMHST).
OO0BsicHEeHNe U3MEHEHHS TUIOTHOCTH aTMOC(EpHI ¢
BBICOTOWH 3aBUCUMOCTH aTMOC(HEPHOTO AaBICHHS OT
BBICOTBI.

Pemrenne 3amau Ha pacdér aTMOC(EPHOTO JABICHUSI.
Wsyuenne ycrpolicTBa 6apoMerpa-aHepouia

JeiicrBue
JKMIKOCTH M rasa
Ha MOTrPYKEHHOEB
HuX Ted1o (7 1)

JlelicTBHE KUAKOCTH U ra3a Ha
MOTPYy>XKEHHOE B HUX TEJIO.
BrITankuaroiias (apXxuMea0-Ba)
cuja. 3aKkoH Apxumena.
[InaBanue ten. Bo3gyxomna-
BaHUE

DKCnepUMeHTaIbHOE OOHAPYKEHUE ACHCTBUS KUAKOCTH U
rasaHa norpyx€HHoe B HUX TeJO.

OnpeneneHye BBITAJKUBAIOIIEH CHUJIBI, NEHCTBYIONIEH Ha TeJo,
MOrpyXKEHHOE B )KUJIKOCTb.

IIpoBeaeHue U 0OCYKICHHE OMBITOB, IEMOHCTPUPYIOIINX
3aBHCUMOCTb BBITAIKMBAIOLICH CHIIBI, JACHCTBYIOIIEH Ha
TEJIOB XHUAKOCTH, OT 00hEMa MOTPYKEHHOHN B KHUIAKOCTh
YaCTH TeJIau OT INIOTHOCTH XUIAKOCTH.

HccnenoBanre 3aBUCHMOCTH Beca Tejla B BOJE OT
00BEMaNOrpykEHHOM B )KHUAKOCTH YaCTH TeJia.

Peurenue 3a1a4 Ha MpUMEHEHHE 3aKOHA Apxyumena u
YCJIOBHUAIIIABaHUSA TeEI.
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ewwedlodu sehogeq

Oxonuarnue mao.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OcHOBHBbIE BHBI 1eATeJIbHOCTH
ydamuxcsi(Ha ypoBHe y4eOHbIX
aeiicTBuUii)

KoHncTpynpoBanue apeomeTpa MIH KOHCTPYHPOBAHUE JIOAKHU
onpezeneHue e€ rpy30noIbEMHOCTH

Pa3zaen 5. PaGora u MmomHoCTh. DHeprus (12 1)

Pabora u Mmom-

MexaHndecKkast

DKCIEPUMEHTAILHOE ONPEICIICHNE MEXaHUYECKOW PabOThI CHITBI

HocTh (3 u) paboTta.MomHOCTH TSDKECTH NPHU MaJCHUH TeNla ¥ CUIIBI TPEHHS IPU PaBHOMEPHOM
TepPEMEIICHUHN TeJa IT0 TOPU30HTAIBHON TOBEPXHOCTH.
Pacuér MoniHoCTH, pa3BUBaeMoi IpHu NOABEME IO JIECTHULIE.
Pemenue 3amay Ha pacduéT MeXaHMYECKOW pabOTHI M MOIIHOCTH
IIpoctbie IIpocTeie MexaHU3MBI: OrnpeneneHue BBIMTPHIIA B CHUJIE MIPOCTBIX MEXaHU3MOB Ha

mexanu3msl (5 9)

pbryar, 610K, HaKJIOHHAsI
miockocTs. IIpaBuio
paBHOBecHs pblyara.
IIpumeneHue npasuia
paBHOBecHs pbluara K
0oky. «30m0TOCE
npaBuiio» mexanuku. KIT/]
MIPOCTHIX MEXaHU3MOB.
IIpocTeie MexaHU3MBI B
OBITY U TeXHH- Ke. Prruarn
B TeJIE YeIOBEeKa

MpUMepe phluara, HOABMKHOTO M HEMOJIBIKHOTO OJIOKOB,
HAKJIOHHOM TIIOCKOCTH.

HccnenoBanne ycaoBUs paBHOBECHS pbIyara.
OO6HapyXeHHe CBOHCTB MPOCTBIX MEXAHW3MOB B Pa3IMUHBIX
HWHCTPYMEHTaX M IPUCHOCOOICHUSAX, UCIOIB3YEMBIX B OBITY
W TEXHUKE, a TAK)XKe B KUBBIX opranuzmax (MC —
OHOJIOTHs ). DKCIIEPUMEHTAIIEHOE JOKA3aTeIhCTBO PABEHCTBA
paboT Ipy IPUMEHEHUHN ITPOCTHIX MEXaHU3MOB.
Omnpenenenue KI1/] HaKIIOHHO# MJIOCKOCTH.

Penrenve 3ajau Ha MpUMEHEHHE MPaBHJIa PAaBHOBECHS pblyara u
Ha pacuét KI1J]

Mexanuueckas
sHeprus (4 u)

Kunernueckas u
MOTCHIU- aJlbHas
sHeprusi. [IpeBpare-Hue
OJTHOTO BHJIa MEXaHHYEC-

DKCIEPUMEHTAIFHOE OIpeeICHHe H3MEHEHUS! KHHETHYECKONH 1
HOTeHLIMaJ'IbHOﬁ 3HCpFI/II/I TEJIa l'lpl/l €r0 CKAaTbIBAHHUHU I10
HaKJIOHHOM IJIOCKOCTH.
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CKOH 3HEPTUU B APYTroi. 3aKOH
COXpaHEHUS K N3MEHe-HUS
SHEPruu B MEXaHHKE

@®opMyIMPOBAaHHE HA OCHOBE HCCIEIOBAHUS 3aKOHA COXPaHEHHS
MEXaHUYECKOM SHEPIHH.

OO6cyxeHne rpaHull MPUMEHUMOCTH 3aKOHa COXPaHCHUS
SHEPTHH.

PeuieHne 3a7a4 ¢ UCMOJIB30BAHUEM 3aKOHA COXPAHCHUs SHEp-THH

PesepBHoe Bpems (3 4)

8 kuacc (68 4)

TemaTnuecknii
0JIOK, TeMBbI

OcHoOBHOe coep:kaHHe

OcHOBHbIE BH/IbI AeSITEJbHOCTH Y4Yaluxcs (Ha
YPOBHe yueOHBIX AeiicTBUIA)

Pasnen 6. TensioBbie siBJenus (28 1)

Ctpoenue
U CBOiicTBa
BemectBa (7 1)

OCHOBHBIE TTOJIOKECHUS
MOJIEKYJIIPHO-KHHETHIECKOM
TEOPHUH CTPOCHMSI BEIECTBA.
Macca u pa3mepbl aTOMOB

u MoneKyJ. OIBITHI, TOA-
TBEP)KIAIONIHE OCHOBHBIC
TIOJIOYKCHUST MOJIEKYJISAP-
HO-KMHETUYECKOW TEOPHH.
Mogaenu TBEPAOTO, KUIKOT'O
M Ta3000pa3HOr0 COCTOSHUHN
BemiecTBa. Kpucrammueckue
u amop(dHbBIe TBEPIBIC Tela.

HabmioieHre ¥ MHTEpIpeTaIys OMBITOB, CBHISTEICTBYOIINX
00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHH BEIIECTBA: OMBITHI C pac-
TBOPEHHEM pa3IMYHBIX BEIIECTB B BOJE.

Pemrenue 3a/1a4 1o OLIEHUBAHHIO KOJUYECTBA ATOMOB WM MOJE-
KyJl B elUHHIEe 00bEMa BEIECTBA.

AHanu3 TekcTa APEeBHUX aTOMHUCTOB (Hampumep, ¢pparMeHTa
moaMel Jlykpeunst «O TpHpoOAe BEIIe») ¢ U3JI0KEHHEM 000CHO-
BaHUH aTOMHOH I'MIoTe3bl (cMbIcioBOe uTeHue). OneHka
yOeMTETLHOCTH 3TUX 0OOCHOBAHHUIA.

OO6BbsicHeHre OPOYHOBCKOTO JBIDKEHUS, SIBICHHS NP y3un

Y pa3IM4ui MEXIy HUMH Ha OCHOBE IOJIOXKEHUI MOJICKYJISIP-
HO-KWHETHYECKOW TEOPUH CTPOCHHS BEIECTBA.




144

ewwedlodu sehogeq

IIpooonsicenue mabn.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX e CTBHIT)

OOBsiCHEHHE CBOWMCTB ras3os,
JKUIKOCTEH W TBEPIBIX TEI HA
OCHOBE MOJIOKCHUH
MOJICKYJIIPHO-KHHETHICCKOM
Teopun. CMaynBaHUE U Ka-
MUUISIPHBIC SIBJICHUS.
Temnnosoe pacuupeHrueu
coKaThe

OOBbsicCHEeHHE OCHOBHBIX PAa3IUYMN B CTPOCHHM Ta3oB, KUAKO- CTEH U
TBEPMBIX TEJ C HCIIOJIB30BAaHUEM IOJIOKECHHH MOJEKYJIISIp-HO-
KHHETUYECKOH TEOPHH CTPOCHHSI BEIECTBA.

[IpoBeneHwe OMBITOB IO BHIPAIIMBAHHUIO KPUCTAJUIOB MOBAapeH-HOM
COJIM HUJTM caxapa.

IIpoBenenue n 0OBSICHEHHE OIBITOB, IEMOHCTPHPYIOMINX
KaIlTWJUUISIPHBIC SIBJICHUS U SIBICHHE CMaYHBaHMUSI.

OO0BsiCHEHNE POJM KaIlWULIPHBIX SIBJICHUH ISl MOCTYIUICHUS BOJBI
B opranusM pacteHuit (MC — Onomorus).

Habntonenue, nmpoBeneHrne 1 0ObICHEHHUE OMBITOB IO HAOIIO-
JEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH M TBEPABIXTEIL.
OO0bsicHEHUE coXpaHeHUsT 00bEMa TBEPIBIX TeIl, TEKy4eCTH
JKUAKOCTH (B TOM YHCIIE, Pa3HUIIBI B TEKy4eCTH Ul PAa3HBIX
JKHUAKOCTEH), TaBJICHUS Ta3a.

IIpoBenenne OMBITOB, JEMOHCTPHUPYIOIINX 3aBHCHMOCTD JIaBJIC-HHS
BO3yXa OT ero 00béMa M HarpeBaHUs WU OXJITaKICHHUS,

U HUX OOBSCHEHHE Ha OCHOBE ATOMHO-MOJIEKYJSIPHOTO YUCHHS.
AHanu3 NpakTUYECKUX CUTYalNH, CBA3aHHBIX CO CBOMCTBAMU Ia30B,
JKUJIKOCTEH U TBEPABIX TN

TenJioBble
npoueccol (21 v)

Temneparypa. CBsi3b TeMIIe-
paTypsl CO CKOPOCTBIO
TCIJIOBOI'O ABUXXCHUA
YacTHIL.

BHyTpeHHs1s1 3HEprus.
CniocoObl U3MEHEHUS

OO0OCHOBaHHE TPABII U3MEPECHHS TEMIEPATYPHI.

CpaBHEHHE Pa3IUYHBIX CIIOCOOOB U3MEPEHHUSA M IIKAI TeMIIe-
parypsl.

HabnroneHnne u o0bsICHEHNE OMBITOB, IEMOHCTPHUPYIONIUX N3MEHEHUE
BHYTPEHHEW SHEPrUH Tella B pe3ybTaTe TEIIonepe- 1adi U paboThl
BHEIIHUX CHJL.
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BHYTpPEHHEI SHEpPruu:
Terionepeaadya u coBep- MIeHHe
pabotel. Buasr Tennonepenaun:
TEIJIONPOBO-THOCTh, KOHBEKIIHUS,
H3Ily4e- HUe.

KoanuecTBo TEmnoTsl.

VY aenbHas TEI0EMKOCTD
BelecTBa. TemIoo0MeH U
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TEIUIOBOTO

OayaHca.

IInaBnenue u oTBEpAEBaHUE
KPUCTANIMYECKHX BEILIECTB.
VaenabHast TEILIOTA ILIABJIC- HUS.
ITapoobpa3oBanue

U KoHJeHcauus. McnapeHue.
Kunenwue. Y nenpHas Temiora
mapooOpa3oBaHus. 3aBUCH-
MOCTB TEMIIEPaTypbl KHIIEHUSOT
aTMOC(hEpHOTro JaBICHHUS.
Bnaxxnocts Bo3nyxa.

DHeprus TOIUIMBa. Y IeTbHAs
TEIUIOTa CTOPaHMUsI.

IIpuHIUTIE pabOTHI TETUTO-BBIX
neurareneit. KITJ] TeroBoro
OBUTATES.

TemnoBble ABUTaTEIN U 3aIIU-Ta
OKpY>KalomleH cpebl.

3aKOH COXpaHEHHUS U Tpe-
BpameHm[ SHCpFl/Il/I B MEXa-

HaGmionenne 1 0ObsICHEHNE OIBITOB, OOCYXIEHHE MPaKTHIEe- CKUX
CUTyalui, AEMOHCTPHUPYIOIUX PAa3IUYHbIE BUABI TEIUIO-TIEpEaadu:
TETUIONPOBOAHOCTh, KOHBEKLIMIO, U3ITydCHHE.

Hccnenopanue sBICHHUA TEIUIOOOMEHa MPU CMEIINBAHUKI

XOJIOAHOMW U TOpsiUYei BOBI.

HabmtogeHne ycTaHOBIIEHHUS TEIIIOBOTO PaBHOBECHS MEXKIY

ropstyeu u XO0JI0IHOM BOJOH.

Omnpenenenne (U3MEPEHHE) KOJIMYECTBA TEIUIOTHI, IOJy4YEHHOTOBOAON
MIpH TEMI000MEHe ¢ HarpeThIM METAIITNYECKUM LHUIHH- JPOM.
Ormpenenenne (U3MEPEHNE) YASIHHOW TEIUIOEMKOCTH BEIIECTBA.
Pemenne 3amad, CBA3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIUIO-THI U
TEIUIOEMKOCTH IPU TETNIOOOMEHE.

AHanu3 CUTyanui NpakTHIECKOr0 UCIIOIb30BAHNS TEIUIOBBIX CBOWCTB
BEIIECTB M MaTEpHaIOB, HAIIPHMEp B IENISAX YHEProcOe-pesKeHMUs:
TETUION30JISAIHS, YHeprocOeperaomye KpbIH, TEPMOAKKyMYISITOPHI
HT. I

Habntonenue siBneHnid ucnapeHus: U KoHAeHcanun. MccnenoBanme
Tpolecca UCIapeHus pa3InYHbIX XKUIKocTed. O0bsICHeHNe

SIBIICHUH MCIIApeHUsI ¥ KOHACHCAIlMH Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHHUSI.

Habntonenune u o0bsicCHEHHE mpollecca KUNICHUS, B TOM YHCIIe
3aBUCHMOCTH T€MIEPATyPhl KUIIEHUS OT JIaBICHHUS.

Ompenenenne (M3MEPEHNE) OTHOCUTEIFHON BIIa)KHOCTH BO3/IyXa.
HaGmonenue mporecca rmiaBjieHus] KPUCTAIMYECKOTo Bellle- CTBa,
HaIpHUMep JIbAa.

CpaBHEHHE IMPOIECCOB IIABJICHUS KPUCTAIUIMIECKUX TEIHU
pa3MsITYeHHs! IPH HarpeBaHUN aMOPQHBIX Tl

Omnpenenenne (M3MEpeHHE) YIACIBHOM TEIUIOTH IUIABIICHUS JIHJA.
OOBbsicHeHHNE SBIICHUI IUIaBICHHS W KPHUCTAJUIM3AllMM Ha OCHOBE
ATOMHO-MOJICKYJIIPHOTO yUEHHUSI.




9

ewwedlodu sehogeq

IIpooonsicenue mabn.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX e CTBHIT)

HUYECKUX U TCIUIOBBIXIIpOLECCAaxX

Pemenue 3aqa4, CBSI3aHHBIX C BBIYUCICHHEM KOJHUYECTBA TEILIO-THI B
mporieccax TeIIonepelayu Py IIIABICHUH M KPUCTaLIH- 3allHH,
HUCMapeHUH U KOHJASHCAIWH.

AHanu3 cUTyaluii MIPaKTUIECKOr0 MPUMEHEHUS SIBICHUI
IUTaBJICHUS M KPUCTAJUIN3ALNH, HAIIPUMED, [OIyUYeHUE CBEPX-
YHUCTBHIX MaTEPHAJIOB, COJICBas IPEJIKa U JIp.

AHanuz paboThl U OOBSICHEHNE NPHUHINIIA JECHCTBUS TEIUIOBOTO
JIBUTATEIIS.

Brruncnenne KonMM4YecTBa TEIUIOTHI, BBIACISIOMErOCS IPH CrO-PaHUH
pa3nnuHbIX BUIOB ToruiuBa, u KII/[ asuraresns.

OOCyXKIeHUE IKOJIOTHIECKIX MMOCIEICTBUNA HCIIONB30BAHUS
JIBUTATENIEH BHYTPCHHETO CTOPAHMS, TEIIOBBIX M THAPOIIICK-
tpoctanuuii (MC — 3KOJIOTHs, XUMUSI)

Pa3jen 7. DiekTpuyecKkne U MarHuTHbIe siBjaeHus (37 1)

DJIeKTpHYeCcKHe
3apsaabl. 3aps-
JKeHHbIe TeJIa

M HX B3auMoJeii-
crBue (7 1)

Onexkrpuszanus Ten. [Ipa poaa
SIIEKTPUIECKHX 3aPSAIOB.
BzaumopeiicTBue 3apsyKeH-HBIX
Ten. 3akoH Kymnona.
Onexrpudeckoe mnoiue. [IpuHIIn
CYIIEPITO3UIINH IEKTPHIESCKUX
nojyei. Hocurenu anekTpuyeckux
3apsAI0B. DIeMEeHTapHbIN
SJIEKTPUUECKUH 3apsi.

Habntonenune u nmpoBeeHUE OIMBITOB O AJIEKTPU3AINH TEITIPH
COTIPUKOCHOBEHUU W MHIYKIIHCH.

Habnroaenve u 00bsICHEHHE B3aUMOJAEHCTBUS OJHOMMEHHO U
Ppa3HOUMEHHO 3apsHKEHHBIX TEIl.

OObsiCHEHUE MPUHITUIIA TEHCTBUS IeKTpockomna. OObsICHEHHE
SIBJICHUI 3JICKTPU3ALUU MPU COTPUKOCHOBEHUUTEN M MHIYKIUEH
C HCIIOJIb30BAHUEM 3HAHUN O HOCHUTEISIX SJCKTPUUCCKUX 3apsiI0B
B BEIIECTBE.

Pacnio3HaBanue u 0OBSICHEHHUE SIBIICHUI IEKTPU3ALUH B I10-
BCEIHEBHOM KU3HU.
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Crpoenne atoma. [IpoBomHu-
KU U JIUJIEKTPUKU. 3aKOH
COXpaHEHUs IEKTPUYECKOrO
3apsana

Habntonenne u 00BsICHEHHE OMBITOB, WLUTFOCTPHPYIOMINX 3aKOH
COXpaHEHUs JIEKTPUIECKOTO 3apsiia.

HaOntonenue OnpITOB 10 MOJAETHPOBAHUIO CUIOBBIX JIMHUN
3IEKTPUYECKOTO MOJS.

HccnenoBanue neiCTBUSA 3IEKTPUUECKOTO MO HA IPOBOIHUKHU
TUBIIEKTPUKHU

HocTrosHHbIA
3J1eKTPUYECKUI
Tok (20 )

DJIeKTpUYECKUH TOK. Y Cll0- BUS
CYILIECTBOBAHUS DJIEKTPH-
yeckoro Toka. Mcrounuku
MIOCTOSTHHOTO TOKa. JleficTBus
3IEKTPUIECKOTO TOKa
(TerIoBoe, XUMHIECKOEC,
MarHuTHOE). DJIEeKTPUIECKUN
TOK B JKUAKOCTSIX U Ta3ax.
DnekTpuyeckas nemns. Cuia
TOKa. DIEKTpHUIECKOe
HanpsbkeHnue. ConpoTuBiie-
HHE MPOBOJHUKA. Y AeIbHOE
COTIPOTHBIICHHE BEIIECTBA.
3axoH Oma Jj1s ydyacTka
unernu. [TocnenoBarenpsHoe

U MapajuiebHOe COSTMHEHNE
MPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 37€KTPH-
YecKoro Toka. 3akoH Jxoy- msa—
JleHua. DneKTponpoBoa- Ka U
HOTPEOUTENH IIIEKTPHU- YECKON
9HEPTUU B OBITY.

KopoTkoe 3ambikaHue

HaGmioieHue pa3iInyHbIX BUAOB AEHCTBUS IEKTPUIECKOTO TOKA H
0oOHapy»KEeHHEe 3TUX BHJOB ACHCTBHUS B ITOBCEIHEBHOMKU3HHU.
COopKa ¥ UCTBITAaHNE IEKTPUIECKON IIETN MOCTOSHHOTOTOKA.
W3mepeHne cruiibl TOKa aMIIEPMETPOM.

H3mepeHue >eKTPHYECKOro HANPSIKEHNST BOJIBTMETPOM.
IIpoBenenne 1 OOBICHEHUE OIBITOB, IEMOHCTPUPYIOLINX
3aBHCHMOCTD 3JIEKTPHUECKOTO CONPOTHUBIICHUS MIPOBOAHHUKA OT €r0
JUIMHBI, TUTOINAIH MTOTIEPEYHOT0 CEYCHHsSI U MaTepHala.
Hccnenopanne 3aBHCHMOCTH CHIIBI TOKA, MPOTEKAIOMIETO depe3
Pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA M HANPSKCHUS

Ha Pe3nCTOope.

IIpoBepka mpaBwiIa CIIOKEHUs] HAINPSDKEHUI MPH MTOCIIea0Ba-
TEILHOM COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuiIa Ui CHIIBI TOKA MPH MapauIeIbHOM COeIH-
HEHHH PE3UCTOPOB.

AHanu3 CUTyanui MOCJIeI0BaTEILHOIO M MapauIeIbHOIO
COEIMHEHHS MPOBOJHUKOB B JOMAIIHUX IEKTPUIECKHUX CETX.
Pemenne 3agau ¢ ucnonb3oBanueM 3akoHa Oma u popmyst pacuéra
JJIEKTPUYECKOTO CONPOTHUBIICHHS IIPU MOCIEI0BaTEb-HOM U
TTapayyIeIbHOM COSIUHEHHH IPOBOHUKOB.
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ewwedlodu sehogeq

Oxonuarnue mao.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX e CTBHIT)

Omnpenenenne pabOTHl IEKTPUUECKOTO TOKA, MPOTEKAIOIIETO
4yepes pe3sucTop.

OmnpeneneHne MOIHOCTH JIEKTPHIECKOTO TOKa, BEIIEIIEMOIHA
pe3ucTope.

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKa Yepe3 JIAMIIOUKY OT
HanpsDKeHUs Ha Hell.

Omnpenenenne KI1/] HarpeBares.

Hccnenoanue npeoOpa3oBaHus 3HEPrHU IPHU NMoxbEME Ipys3a
JIEKTPOIBUTATEIICM.

OOBsicHEeHNE yCTPOMCTBA M NPUHIIMIIA NEHCTBHS JOMAIIHUX
3JIEKTPOHATrPEBATENIBHBIX IPUOOPOB.

OO0BsicHEeHNE IPUYNH KOPOTKOTO 3aMBIKAHMs M IPHHININA
JIeMCTBYS IUIaBKHUX MTPEIOXPAHUTEIICH.

Pemenue 3agau ¢ ucnonbs3oBaHueM 3akoHa Jlxoyns—IJlenna.
HabmioieHre BO3HUKHOBEHUS 3IEKTPUIECKOTO TOKA B JKUA- KOCTH

MarnuTHbIe
siBaenus (6 1)

TTocTosTHHBIC MarHUTHI.
B3aunmopgeiicTBre IMOCTOSIH-
HBIX MarHUTOB. MarHuTHoe
noJjie. MarauTHOE 110JI€ 3eMITUN
€ro 3HaYCHHE IS )KU3HU

Ha 3emie. OmbIT Dpcrena.
MarsuTtHoe noJie 3JIeKTpude-
ckoro Toka. [Ipumenenue
3J'IGKTp0MaFHI/lTOB B TCXHHUKEC.

HccnenoBaHrue MarHUTHOTO B3aWMOJICHCTBUSI TTOCTOSHHBIX
MAarHuTOB.

M3y4yenne MarHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB IPU HUX
00BETMHEHUH U Pa3leIICHUH.

IIpoBeneHue OMbBITOB MO BU3yaIU3ALMHU OIS MOCTOSTHHBIX
MAarHHuTOB.

V3yueHue sIBJIE€HUs] HAMarHM4YMBaHUs BellecTsa. VccnenoBanue
JIeHCTBUSA ANIEKTPUUECKOI'0 TOKa Ha MarHUTHYIOCTPEJIKY.
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JleficTBE MarHUTHOTO TIOJISTHA
MPOBOJIHUK C TOKOM.
DIeKTpOABUTaTENb MOCTOSH-HOTO
Toka. Mcnonb3oBanue
3JIEKTPOJIBUTaTeNEN B TEX-
HHUUYECKUX YCTPOHCTBAX

U Ha TpaHCIIOPTE

IIpoBenenue ombITOB, JEMOHCTPUPYIOIMINX 3aBUCUMOCTD CHIIbI
B3aMMOJEHCTBUS KATyIIKH C TOKOM M MarHuTa OT CHUJIBI U Ha-
MpaBJICHUS TOKA B KaTyIIIKE.

AHanu3 cUTyauuit IpakTUIeCKOro MPUMEHEHHs 3JIeKTPOMarHu- ToB (B
OBITOBBIX TEXHUYECKHX YCTPOICTBAX, MIPOMBIIUIEHHOCTH, MEIUIIUHE).
W3ydyenne neHCTBUSI MarHUTHOTO IOJSi HAa IHPOBOJHUK C TOKOM.
W3yueHue nelicTBus 3IE€KTPOABUTATEIIS.

Wsmepenne KI1J] anexTpoaBUraTeIbHON yCTaHOBKH.

PacnozHaBanue U aHaJIN3 pa3IMYHBIX NPUMEHEHUM 3J1EKTpO-
JBUTATENEH (TpaHCIIOPT, OBITOBBIE YCTPOKUCTBA H IIP.)

DJIEKTPOMATrHUT-
Hast wHaykuus (4

1)

Omneitel @apanes. SIBineHue
JJIEKTPOMAarHUTHON  WHAYK-
uuu. [IpaBusno Jlenna.
Dnekrporenepatop. CrocoObl
MOJIyYEHHUS DIIEKTPUUECKOMN
SHEPTrUur. DJISKTPOCTAHIINH Ha
BO30OHOBIISIEMBIX HCTOY- HAKAX
SHEPTUU

OmnbITH TIO HUCCICAOBAHUIO SABJICHHUSA BHCKTpoMaFHHTHOﬁ UHAYK-IUHU:
HUCCICA0BAaHUC W3MCHCHUN 3HAYCHUS U HanpaBJICHHUA UHAYKIIUMOHHOI'O
TOKa

Pe3epBHOe Bpems (3 1)




[y
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ewwedlodu sehogeq

9 kmacc (102 u)

M CIIOCOOBI €ro
onucaunus (10 v)

Cucrema otcuéra. OTHOCH-
TETBHOCTh ~ MEXaHHYECKOTO
JIBYKCHUS.

PaBHOMepHOE npsIMOJIMHEN- HOE
nBmwxeHue. HepaBHoMep-HOe
MPSIMOTMHEHHOE JBIDKE- HUE.
CpenHsis 1 MTHOBEHHAs CKOPOCTh
TeJa MpU HEPaBHO- MEPHOM
JBYKCHUU.

Yckopenue. PaBHOyckopeH-
HOE MPSIMOJIUMHEWHOE JBHKE-
Hue. CBOOOAHOE TTa/IeHHE.
Omnerrel [Nanumest.
PaBHOMeEpHOE BHKEHUETIO
okpyxHocTu. Ilepuoau
yacToTa oOpareHus.
JluneliHas W yrmoBas CKOpO-
CTH. LentpocrpemurenbHoe
yCKOpeHHe

Temarnueckui OcHoBHOe cojep:kanue OcHOBHBIC BH/bI AeSITEJbHOCTH Y4alluxcs (Ha
0J10K, TEMa YPOBHe Y4eOHBbIX JeiicTBMil)
Pa3nen 8. Mexanudeckue sipiienusi (40 1)
Mexannueckoe MexaHu4ecKkoe IBIDKCHHE. AHanu3 ¥ 00CY)KICHHE Pa3IHMYHBIX MPHUMEPOB MEXaHHIECKOTO
JIBHKeHHe MarepuanbHast TOUKa. JIBHKEHUS.

O6cyxaeHne TpaHHUL MPUMEHUMOCTH MOJENN «MaTepHalbHasITOUKA.
OnucaHre MeXaHHYECKOTO IBIDKEHUS Pa3IUYHBIMH CHOcoOaMu
(ypaBHEHHE, Tabnuna, rpaduk).

AHanu3 XU3HEHHBIX CUTYaIHi, B KOTOPBIX MPOSBISETCA
OTHOCHUTEIBHOCTh MEXaHUYIECKOTO JBIDKECHUSI.

HabmioneHne MeXaHU4eCKOTro ABHKCHHS TeIa OTHOCHTEIBHO
pa3HBIX Tel OTCcUéra.

CpaBHEHHE ITyTeH U TPACKTOPHUH ABIKEHHS OJHOTO M TOTO XKETena
OTHOCHUTEJIBHO Pa3HBIX TEI OTCUETA.

AHanu3 Tekcra ['anuiest 06 OTHOCUTEIBHOCTH JIBHIKCHHUS,;
BBIIOJIHEHUE 3aJJaHUH 110 TEKCTY (CMBICIIOBOE YTEHHE).
OrnpeneneHue CpeHeil CKOPOCTH CKOJIBXKEHUsI OpycKa WIIH JIBU-
JKSHUSI IIapHKa 10 HAKJIOHHOW ITJIOCKOCTH.

AHanu3 u 00cyXJIeHHe CIIOCOOOB MPUOIMKEHHOTO ONpeesIeHUs
MT'HOBEHHOW CKOPOCTH.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIIKEHHS (IIapHKaB
JKMJIKOCTH, MOJEIIH JIEKTPUYSCKOr0 aBTOMOOWIIS ! T. 11.).
Omnpenenenue MyTH, NPOIIEHHOr0 33 JaHHBIH MPOMEXYTOK
BPEMEHH, M CKOPOCTH Tejia 1Mo rpaduky 3aBUCUMOCTH IyTH
PaBHOMEPHOI'O ABUXKCHHA OT BPEMEHMU.

OO6cyxaeHre BO3MOXKHBIX HNPHUHIUIIOB JACUCTBUS MPHOOPOB,
HM3MEPSIIOIINX CKOPOCTH (CITHIOMETPOB).
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BpiunciieHue myTH M CKOPOCTH IPU PABHOYCKOPEHHOM IIPsIMO-
JIMHEHHOM JIBIDKCHUH Teja.

OrmnpeneneHre MPOWIEHHOTO MYyTH M YCKOPEHUS IOBIDIKCHUS Tela II0
rpaguKy 3aBHCHMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO  IPSIMO-
JINHEHHOTO JBMKEHUS Tela OT BPEMEHHU.

OrmnpeneneHne YyCKOPEHHUs Telna MpU PaBHOYCKOPEHHOM IBUXKE-HUU IO
HaKJIOHHOM IIOCKOCTH.

H3mepenue epro/ia ¥ 4aCTOTHI OOpaIeHuUs Tella 0 OKPYKHOCTH.
Ormnpenenenre CKOpOCTH PaBHOMEPHOI'O JIBH)KEHUS TEIaTio
OKPY>KHOCTH.

Pemenue 3amay Ha ompeneieHHe KHHEMATHYECKUX XapaKTEepU-CTHK
MEXaHHUYECKOTO JIBMKCHUS Pa3INYHBIX BUIOB.

PacnoznaBanue u npuOMIKEHHOE ONMMCAHUE PA3IMYHBIX BHUIOB
MEXAaHUYECKOTO JABIKCHHS B MPUPOJEC M TEXHUKE (Ha mpuMepax
CcBOOOIHO MaJArOIIUX TEN, IBHKCHHUS )KUBOTHBIX, HEOCCHBIX TEI,
TPaHCIIOPTHBIX CPEACTB H AP.)

B3aumopaeiictBue
teu (20 1)

IlepBriit 3akoH HbroTOHA.
Bropoii 3axon HeroToHa.

Tperuii 3akoH HrroToHa.

[IpuHnun cynepno3unuu

CHII.

Cuna ynpyroctu. 3akoH I'yka.

Cuna TpeHuUs: cujia TpeHus
CKOJIBKCHUSI, CUJIAa TPCHHUS
MOKOSI, IPYTUe BUIBITPCHHUS.
Cuna TSHKECTH U 3aKOH
BCCMI/IpHOFO TSATOTCHUSL.
Vckopenne cBOOOHOTO
majeHust. J[BroKeHne IIaHeT

Habntonenmne un oO6CykaeHNE ONBITOB C ABM)KCHHEM Tella IPH
YMEHBIICHUH BIUSIHUS APYTUX TEJ, MPEISITCTBYIOLINX JIBHKE-
HHUIO.

Amnanu3z tekcra ['anumnes ¢ onvcaHueM MBICIEHHOTO JKCIEepH-
MEHTa, 00O0CHOBBIBAIOIIETO 3aKOH WHEPIIMH; BBIMOJHECHUE 3aTaHUN
10 TEKCTY (CMBICIIOBOE YTCHHE).

OO6CyKeHHE BO3MOXHOCTH BBITMIOTHEHHSI 3aKOHA MHEPLIUUB
pa3IUYHBIX CUCTEMAaX OTCUETA.

Habntonenue u o0CyXIeHHE MEXaHHYECKUX SBICHUMU, MPO-
HUCXOISAIIHUX B cucTeMe oTcuéra «Tenexka» nmpu e€ paBHO-
MCPHOM H yCKOpeHHOM JABHXXCHHUHU OTHOCHTCIBHO Ka6I/IHCTa
buzuku.

JleficTBHA ¢ BEKTOpaMu CHJI: BBIIIOJIHEHHUE 3alaHUU IO CII0XKE-HUIO
" BBIYUTAHUIO BEKTOPOB.
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ewwedlodu sehogeq

IIpooonsicenue mabn.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX e CTBHIT)

Bokpyr Counnua. Ileppas
KOCMHYECKasi CKOPOCTb.
HesecomocTh 1 neperpysku.
PaBHOBeCcue MaTepuanbHOU
TOYKU. AOCOIIOTHO TBEpIOE
Teno. PaBHoBecue TBEpIOTO
Tela ¢ 3aKpeTIEHHON OCBhIO
BpalleHus1. MOMEHT CHUJIBL.
LlenTp TsxecTu

Habnronenne w/vinm nmpoBeIeHUE OIBITOB, JEMOHCTPHUPYIOIIUX
3aBUCUMOCTH YCKOPEHHS Tejla OT MPUJIOKEHHOH K HEMY CHIIBI U
Macchbl Tena.

AHanu3 u oOBsICHEHUE SIBJICHUI C HUCIIOJIB30BAaHUEM BTOPOTO
3akoHa HerotoHa.

Pemenue 3amau ¢ ucnonap30BaHUEM BTOPOro 3akoHa HeroToHan
TpaBUjIa CIOKECHHS CHUIIL.

OrmnpeneneHne XECTKOCTH HPYKUHBI.

AHanu3 cUTyanuii, B KOTOPBIX HaOJIOAAOTCS ynpyrue aedop-
Mallfii, ¥ UX OOBSICHEHHE C UCITOJIb30BaHUEM 3aKoHa [ 'yKa.
Pemenue 3anayu ¢ ucnosnp3oBanueM 3akoHa [ 'yka.

HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHUS CKOJBKECHUS

OT CHJIBI HOpMAaJIbHOTO AaBiieHust. OOCYKICHUE Pe3yIbTaTOB
HCCIIeIOBaHUS.

Omnpenenenne k03P GUIUECHTA TPEHUS CKOJBKCHUS.

H3mepeHue Cribl TPSHUSI TTOKOSI.

Pemenue 3amay ¢ UCHOAB30BaHUEM (OPMYJIBI IS CHIBI TPEHUS
CKOJIB)KCHHUS.

AHanu3 ABUXKCHHUS TEN TOJBKO MOJ JISHCTBUEM CHIIBI TSXKE-CTH —
CBOOOHOTO MaJCHHUS.

OObBsiICHEHHE HE3aBHCHMOCTH YCKOPEHHUS CBOOOJHOTO MaaeHUSOT
Macchl Tena.

OlleHKa BEMYUHBI CHJIBI TATOTCHHS, JCHCTBYIONMICH MEXIY IBYMS
TenamMu (I pa3HBIX Macc).

AHanu3 IBIKEHUS HEOCCHBIX TEJ MOJ ACWCTBUEM CHIIBI TATOTE- HUS
(c UCTIOTB30BaHUEM JIOTIOTHUTEIBHBIX HCTOYHIUKOB HH(POP- MAIIHH).
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PemeHnue 3ama4 ¢ HCMOIB30BAaHUEM 3aKOHA BCEMUPHOTO TATOTE- HUS
u popMyIIbI 1151 pacyE€Ta CHIIbI TSHKECTH.

AHanu3 OpUTHMHAIBHOTO TEKCTa, OIMHUCHIBAIOLIETO MPOSBICHUS
3aKOHa BCEMHPHOT'O TATOTCHHS;, BBIMOJIHEHHE 3aaHUil [0 TeK- CTy
(CMBICIIOBOE YTEHUE).

Ha6moneHne 1 00CyKACHHE OMBITOB 10 M3MEHEHHUIO Beca Telanpu
YCKOPEHHOM JBIKECHHH.

AHanu3 ycliOBH# BOSHHKHOBEHUsI HEBECOMOCTH H Iepe-

Tpy3KH.

Pemenue 3a1a4 Ha ompezesicHHE Beca Tella B Pa3InIHbBIX

YCIIOBUSIX.

AHanus cuj, TeHCTBYIOIMNX Ha TeJIo, IOKOosIIIeecs] Ha OIope.
OmnpeneneHue MeHTPa THKECTH PA3IMIHBIX Tl

3akoHbI coxpa-
Henust (10 u)

Nmnynsc Tena. U3smenenue
UMITyJIbca. IMITyIbC CHITBL.
3aKOH COXpaHCHUS UMITYJIb-
ca. PeakTuBHOE nBMIKEHHE.
MexaHundeckas pabora u
MOIIHOCTh. PaboTta cun
TSIPKECTH, YIIPYTOCTH, Tpe-
Hus1. CBsI3b SHEPTHH U pa-
OOTHI.

[NoreHumnanbHast SHEPTHUS TENA,
MOAHSTOTO HaJ MOBEPX-HOCTHIO
3emiu. [loTeHnuans-Has
SHEPTUs CKATOU MPY- )KUHBL.
Kunetndeckast sHeprus.
Teopema 0 KUHETHYECKOMN
SHEPTHH.

Habmronenne u o6Ccy>xaeHNe ONBITOB, I€MOHCTPHUPYIOIIUX IIepeaady
HUMITyJIbCa IIPU B3aUMOJCICTBUU Tel, 3aKOH COXpaHe-HUs UMITyJIbca
pu aOCOJIOTHO YIIPYTOM M HEYIIPYT'OM B3aHMO- JEHCTBUH TeJl.
AHanus cuTyaluil B OKpy>Karoleil >)ku3HU C UCIIOJIb30BAHUEM
3aKOHA COXPAHEHMS UMITYIbCA.

Pacno3naBaHue sBIEHUS PEAaKTUBHOI'O JBUXKEHUS B NMPUPOJEH
Texauke (MC — Ouomorus).

IIpuMeHeHHe 3aK0HA COXPAHEHUS UMITYJIbCA JUJIs pacyéra
pe3yapTaTOB B3aUMOJAEHCTBUS Tel (Ha MpUMepax HeyIpy- Toro
B3aMMOIEHCTBUS, YIIPYTOTro IEHTPAIEHOTO B3aMMO- IEHCTBUS

JBYX OJMHAKOBBIX TEJ, OMHO M3 KOTOPBIX HEMOJ-BIDKHO).

Pemenne 3agad ¢ UCTIONIB30BAHNEM 3aKOHA COXPAHEHHS M-
IyJbca.

Omnpenenenne pabOTHI CHIIBI YIPYTOCTH TIPH MOABEME Tpy3ac
HCIOIB30BaHUEM HETIOABIDKHOTO M TOIBIDKHOTO OJIOKOB.
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ewwedlodu sehogeq

IIpooonsicenue mabn.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX e CTBHIT)

3aKOH COXpaHEHUs MEXaHHU-
4eCKOM PHEepruu

HN3mepenue MomHocTH.

W3mepeHne MOTEHIIMAIBHON SHEpTUH ynpyro aedopMupoBaH-HOI
NPy >KHUHBI.

H3mepeHne KHHETUYECKON SHEPTUH Tella MO JITHHE TOPMO3HOTOMYTH.
OKCIEpUMEHTAIbHOE CpPAaBHEHHE W3MCHEHMS IOTCHIUAIBHOU U
KMHETHUYECKON »JHEpruil Tena MOpU JBWKEHUM [0 HAKIOHHOMN
TIOCKOCTH.

DKcnepUMeHTallbHas MpOBepKa 3aKOHA COXPAaHEHUsA MeXaHude-CKOi
SHEPruu IpU CBOOOTHOM MaJCHUU.

IIpuMeHeHue 3akOHa COXpaHEHHs MEXaHWYECKOH 3Hepruu s
pacuéra NoTEeHIMaIbHON U KMHETUYECKOW sHepruil Tena. Pemenue
3a/1a4 C MCIIOJIb30BAaHUEM 3aKOHA COXPAHEHMs MeXa-HUYECKOM
SHEpPruH

Pa3znen 9. Mexannueckue Kosiedanusi u BoaHbI (15 )

MexaHn4ecKne
KoJsedanusi (7 4)

KonebarensHoe ABMIKEHHE.
OCHOBHBIE XapaKTEPUCTHKN
KoJIeOaHMIA: IEPUOI, 4acTOTa,
amIumMTy1a. Maremaruue-
CKUU U NIPY>KUHHBIA MasiTHU-
ku. [IpeBpamienue sHeprun
TP KOJIe0aTeIHHOM JBIIKE-
HUH.

3aryxaromue KojieOaHusl.
BbIHyX/IeHHBIE KOeOaHusl.
Pe3onanc

Habmionenne xonebaHnii moa ASWCTBUEM CHII TSDKECTH U YIPY-TOCTH
" oOHapy>keHHe TIOJOOHBIX KOlIeOaHWd B OKpYXKaIOIIeM MHUpeE.
Amnanu3 xoynebaHuil rpy3a Ha HUTU U Ha TpykuHe. OnpeneneHue
4acTOTHI KOJIeOaHUIT MaTeMaTHIECKOTO U NMPY>KUHHOTO MAasTHH- KOB.
HaGmronenne u o0BpsICHEHHNE sSIBIICHHS pe3oHaHca. VccnenoBanne
3aBHCHMOCTH NEepHo/ia KoJieOaHWH MOJBEIIEHHO-TO K HUTH Ipy3a OT
JUTMHBI HATH.

[IpoBepka HE3aBHCHMOCTHU INepHoia KojebaHuil Tpy3a, mojaBe-
IIEHHOTO K JICHTE, OT MaccChl Tpy3a.
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Habntonenue u o0cyskIeHUE OMBITOB, JEMOHCTPUPYIOIIUX
3aBUCHMOCTH IIepHojAa KoJeOaHUH NPYKUHHOTO MasTHHKAOT
Macchl Ipy3a 1 )KECTKOCTH NPY>KHHBI.

IIpuMeHeHHe MaTeMaTHYECKOTO M MPYXKUHHOTO MasTHHKOB

B KauecTBE MOAENEH Ul ONUCAHUS KOJICOAHUH B OKpY)KaIOIIEeM
MHpe.

Pemenue 3agaq, CBI3aHHBIX C BEIYUCICHUEM MIIN OLICHKOMH
9acTOTHI (TIeprosia) KojaeOaHui

MexaHn4yeckue
BOJIHBI. 3BYK

8w

CBoiicTBa MEXaHUYECCKUX
BoJH. /ImmHA BomHBL. Mexa-
HUYECKHE BOJHBI B TBEPIOM
Tejne, CCHCMHUYCCKHE BOJIHBI.
3Byk. ' poMKOCTB 3ByKa

U BbIcOoTa TOHa. OTpakeHue
3ByKa. UH(pa3ByK U yIbTpa-
3BYK

OO0Hapy)KeHHEe M aHaJh3 BOJHOBBIX SIBICHHH B OKpY)XXarolleM
MHupe.

HabnroneHue pacnpocTpaHeHUs! IPOIOIbHBIX U HONEPEUHBIX BOJIH
(1a Moneny) u oOHapy’KeHHE aHATOTUYHBIX BUIOB BOJH B MPUPOJE
(3BYK, BOJSTHBIC BOJIHBI).

BbIUMCIICHNE JUTMHBI BOJIHBI U CKOPOCTH PacIpOCTPaHCHUS
3BYKOBBIX BOJIH.

OKCHEepUMEHTAIbHOE ONPENEICHHE IPAaHHIl YaCTOThI CIBIIIUMBIX
3BYKOBBIX KOJICOaHUH.

HaGumioieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOMYHCIIE
C HCIIOJIb30BaHUEM MY3BIKAJIbHBIX WHCTPYMEHTOB).

HabnroneHue u 0ObsICHEHUE SBICHUS aKyCTHYECKOTO pe30-HaHcA.
AHanu3 OpUTrHHAIBHOTO TEKCTA, MOCBSIIEHHOTO NCIOIB30Ba-HUIO
3ByKa (WJIM YJIbTpa3ByKa) B TEXHHKE (IXOJIOKAIMs, YIbTPa3ByK B
MEIHIIMHE U JIp.); BBIIIOJHEHHUE 3aJ]aHU 110 TEK-CTy (CMBICIOBOE
YTEHHE)

Pa3gen 10. DiieKTpoMarHuTHOe 1oJie U YIEKTPOMArHUTHbIE BOJIHBI (6 4)

JJIeKTPOMATrHUT-
HOe moJjie

DJIeKTPOMAarHUTHOE TIOJIE.
DIEeKTPOMArHUTHBIE BOJHBI.

ITocTpoenue paccyxaeHuil, 000CHOBBIBAIOIIUX B3aUMOCBS3b
IJIEKTPUIECKOTO U MATHUTHOTO TOJIEH.




9¢

ewwedlodu sehogeq

IIpooonsicenue mabn.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX e CTBHIT)

H  JJIeKTpoMar-
HUTHBIC BOJHbI
(6 )

CBoiiCcTBa 3JIEKTPOMAarHuT-
HbIX BOoyH. [IIkana amexrpo-
MarHUTHBIX BOJIH. Mcnonb30-
BaHHUE IEKTPOMArHUTHBIX
BOJIH JUIsI COTOBOH CBSI3H.
DeKTpoMarHuTHas IpUpoaa
cBera. CKOpPOCTH CBeTa.
BonHoBBIE cBOMCTBaA CBETa

OKCHEepUMEHTAIbHOE U3YyUCHNUE CBOWCTB 3JIEKTPOMArHUT-HBIX

BOJIH (B TOM YHCIIE C IOMOIIBI0O MOOHMIIFHOTO Telse- )oHa).

AHanu3 peHTTEHOBCKUX CHHMKOB UEJIOBEYECKOTO Opra-

HHU3Ma.

AHanH3 TEKCTOB, ONHCHIBAIOIINX IMPOSBICHHS 3JIEKTPOMArHUT-HOTO
H3IIyYeHHsI B IPUPOJIC: KHUBBIE OPTaHU3MBI, N3IIy4eHHs HEOSCHBIX Tell
(cMBICITOBOE YTEHHE).

Pacrio3HaBaHMe M aHAJIN3 PA3IMYHBIX NPUMEHEHHH 3JIEKTPO-
MAarHUTHBIX BOJIH B TEXHUKE.

PewieHue 3a1a4 ¢ MCIOIb30BaHHEM (HOPMYJT AJsI CKOPOCTH
3JIEKTPOMATrHUTHBIX BOJIH, JIJTUHBI BOJIHBI M YaCTOTBI

cBera

Paznen 11.

CgetoBble sBienus (15 1)

3akoHbl pacmpo-
CTpaHeHHMsI CBeTa
(69)

Hcrounuku cBera. JlyueBas
MoJenb cBeta. IIpamonunei-
HOE PACIpOCTpaHEHUE CBETa.
3armenus ConHua u JIyHbI.
Ortpaxenue cBeta. I1nockoe
3epKajo. 3aKOH OTpa)KeHUs
CBeTa.

[Ipenomiienne cBeTa. 3aKOH
IIPEJIOMJICHUSI CBETA.
[TonHOE BHYTpEHHEe OTpaXke-HHUE
ceeta. Mcnonb3oBaHue

HabiioieHre OMbITOB, JEMOHCTPHUPYIOMIMX SBICHUE MIPSIMOIIHU-
HEIHOro pacnpocTpaHeHHs cBeTa (BOSHUKHOBEHHE TEHH U MOIY-
TEHH), U UX UHTEPIPETALUS C HUCIOIb30BaHHEM IOHSATHS CBETOBOTO
ny4a.

OO0BsicHEHHE U MOJETUPOBAHNE COJTHEUHOTO U JIYHHOTO 3aTMe-HHM.
Hccnenopanue 3aBUCUMOCTH yTJla OTPAXKEHHs CBETOBOTO JIy4aoT
yTJa MmajeHus.

N3yueHne cBONCTB M300paXXEHMs B IIJIOCKOM 3epKale.
HaOnronenne u 00bICHEHHE OMBITOB MO MOMy4YEHHIO N300paske- HUH
B BOTHYTOM M BBINYKJIOM 3epkanax. HaGmonenue u oobsc-
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BHYTPEHHETO OTPaXXCHHUS B
ONTHYECKUX CBETOBOJAX

HEHHUE OIIBITOB IO NMPEJIOMJICHUIO CBETA HA I'PAHUIEC Pa3JIMYHBIX CPEO, B
TOM YHUCJI€ OIIBITOB C IMOJIHBIM BHYTPEHHUM OTpPaXKCHUEM.
I/ICCJ’IeI[OBaHI/Ie 3aBUCHUMOCTH YyTJia NPEJIOMIICHUS OT yIJia NaaCHUsL
CBE€TOBOT'O JIy4da Ha IrpaHUIC «BO3AYyX—CTECKIIO».

Pacnio3naBanue siBieHMi OTpaXCHUA U MPEIOMIICHUA CBETAB
HOBCCZ[HGBHOﬁ JKU3HHU. AHAJIN3 U OOBSICHCHHUE SIBJICHUS
OIITUYCCKOI'O MUpaxxa.

Pemenue 3a1a4 € UCIIOJb30BAHUEM 3aKOHOB OTPAKCHUAU
IIPEJIIOMIJICHUS CBETA

JIuH3bI M ONTH-
yecKHe NpHOoOpPbI

(6w

JIun3za, xon nydeil B JUH3E.
Ornruueckas cucrema.
Onruueckue MPUOOPHI:
(doToanmapar, MUKPOCKOT

U Teneckon. I'nma3 kak onrtude-
ckas cucrema. biauzopykocts u
JTaIbBHO30PKOCTH

[Monyuenne M300pa>keHU ¢ MOMOIIBIO COOMpAIOIIEH U pacceu-
BarolIeH JINH3.

Omnpenenenne GoKyCHOTO pPacCTOSHUS M ONTHYECKOW CHUIBI
coOuparomieit JTUH3EI.

AHanu3 ycTpo¥cTBa M NPUHIMIIA JeHCTBHS HEKOTOPHIX ONTHYE-CKHUX
npuOopoB: oToanmapara, MUKPOCKOIIA, TEIECKOIIa

(MC — 6uonorus, acTpOHOMHUS).

AHanu3 sBICHUN OIM30PYKOCTH M NAIbHO30PKOCTH, HPUHIUIIA
neictBus oukoB (MC — Guostorus)

Pa3znoxenue
0eJIoro cBeTa B
ciextp (3 4)

Pasznoxxenune 6emoro ceera
B ciekTp. OnbITel HhrOTOHA.
CrnoxeHue CeKTpalbHbIX
uBeToB. Jlucnepcust ceera

Habntonenue mo pasinoxeHnio 0e1oro cBeTa B CIEKTP.
HabnroneHue n 00bICHEHHE OIBITOB 110 TOJIYYSHUIO OEIIorocBeTa
TIPH CJIOXKEHUH CBETa PAa3HBIX IIBETOB.

IIpoBenenne M OOBSCHEHHE OIBITOB II0 BOCIPUSTHIO IIBETA
MpPeIMETOB NMpPH WX HAOJIOJEHHH 4Yepe3 IBETOBbIE (GHIBTPEHI
(IBETHBIE OUKN)

Paznen 12. KpanroBbie siBienus (17 )

Hcenyckanue
M TIOIJIOLeHne

Omnsitel Pezepdopaa u mnane-
TapHasl MOJIeIb aTOMa.

OO6cyxaeHue e onsIToB Pesepdopaa mo mccienqoBaHuio
aTOMOB, BBIABM)KEHHE THIIOTE3 O BO3ZMOXKHBIX Pe3yJIbTaTax




8¢

ewwedlodu sehogeq

Oxonuarnue mao.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX e CTBHIT)

cBera aTroMom (4

)

Mogpens aroma bopa. Ucmy-
CKaHHWE U TOTJIONICHUE CBETa
aromoM. KBanuTsl. Jluneitua-
TBIE CIIEKTPHI

OIBITOB B 3aBUCHMOCTH OT IPEIII0IaraeMoro CTpOSHHUsSI aTOMOB,
(hopMyITHpOBaHHE BHIBOJIOB U3 PE3YJIHTATOB OIBITOB.
OO0cyxaeHue NPOTUBOPEYNH TNIaHETApHOU MOJAENIU aTOMa

U OCHOBAaHMH Ui runoTe3sl bopa o cranmoHapHBIX opoHuTax
3JIEKTPOHOB.

HaGmroieHue CIUIONIHBIX M JTHHEWYaThIX CIIEKTPOB HM3ITydYeHHS
pa3nuuHbIX BemecTB. OOBSICHEHNE JIMHEHYaThIX CIIEKTPOB
HU3ITydCHUS

Ctpoenue
aTOMHOTO si/Ipa

(69)

PannoaktuBHOCTE. Anb(da-,
OeTa- ¥ TaMMa-H3IydCHHUS.
CTtpoeHue aTOMHOTO s1ipa.
HyxkmonHast Mmozienb aTOMHOTO
siapa. U3ortomel. PaguoakTus-
HbIe TipeBparenus. [lepuon
noJrypacuaza.

JlelicTBUS panoOaKTUBHBIX
U3JIy4eHUH Ha )KUBBIS
OpraHU3MBI

O6Cy)KI[eHI/Ie BO3MOXHBIX THIIOTE3 O MOACIIAX CTPOCHUS sAApa.

OrmpeneneHue cocrapa saep Mo 3aJaHHBIM MAacCOBBIM U 3aps0-BbIM

YHUCIIaM U IO TOJIOKEHHUIO B IIEPHOTUYECKOIl CHCTEMe 3IIEMEHTOB
(MC — xummus).

AHanu3 M3MEHEHUs] COCTaBa sipa M €ro IOJIOXKECHHUS B
MEPUOINYECKON CHCTeMe MpHU a-paguoakTuBHOCTH (MC

— XHUMUS).

HccnenoBanne TpEeKOB a-4acTHIl IO TOTOBEIM (hoTOrpadusim.
OOHapyXeHHEe U U3MEPEHHE PaJAHallHOHHOTO (OHA C TOMOIIBIO
JI03UMETpa, OLIeHKa €r0 HHTEHCHBHOCTH.

AHanmn3 OMOJIOTHYECKUX U3MEHEHUH, TPOUCXOISIINX IO/
IeHCTBHEM paguoaKTUBHBIX m3nydeHuit (MC — Owuomorus).
Hcnons30oBaHne paAoOaKTHBHBIX U3MydeHn B meaunuae (MC —
OHOJTIOTHS)

SAnepHbie
peaxuuu (7 1)

SlnepHble peakiuu. 3aKOHBI
COXpaHEHHUs 3apsII0BOTO

Perntenue 3as1a4u ¢ UCIOJIB30BaHUEM 3aKOHOB COXpaHCHU
MAaCCOBBIX U 3apsAA0BBIX YHCEII HA ONPEACICHUE PE3YIILTATOB
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U1 MacCOBOI'0 YHCell. DHeprus
CBSI3M aTOMHBIX siaep. CBA3b
MaccChl U SHEpruu. Peakuuu
CHUHTE3a U ACICHUS sIep.
Hcrounnku sneprun CoaHuaum
3BE3 .

SlnepHasi 2HepreTHKa

SIIEPHBIX PeaKIfif; aHaJIu3 BO3MOXKHOCTH MM HEBO3MO>KHOCTH
SIIEPHOMN peakLu.

O1ieHKa SHEPTUU CBSA3H SAEP € MCHOIB30BaHHEM (OPMYJIbI
OiHmTeltHa.

OO6cyxaeHre MEPCIEKTHB HCIOIb30BaHUs yIPaBISIEMOTO
TEPMOSIEPHOTO CHHTE3A.

OOcCyXaeHue MPEeUMYIIEeCTB U IKOJOTUYECKUX MpodieM,
CBSI3aHHBIX C siAepHOM sHepreTukoil (MC — skomorus)

IMoBTOpPHUTENLHO-0006IAOIIME MOAYIb (9 ¥)

CucreMaTuzanus u
00001IeHHE
MPEIMETHOTO
coZlepIKaHus

M OIIbITA JEs-
TEJIbHOCTH,
IPUOOPETEHHOTO
NP U3YyUYCHUH
BCEro Kypca
buznku

O06o06meHne coaep kaHus
Ka)kJIOTO U3 OCHOBHBIX Pa3JeioB
Kypca (pU3UKU: MEXaHH4YEeCKHUe,
TEIUIOBBIE, 3JIEKTPOMAarHUTHEIE,
KBaHTO-BBIC SIBJICHUS.

Hayunplif MeTO MO3HAHUS UETO
peanu3zanys B pU3NYe- CKUX
HUCCJICIOBAHUSIX.

CBs13b (DM3UKH U COBPEMEH- HBIX
TEXHOJIOTHI B 00JIaCTH
nepeaadn uHGoOpMaIum,
3HEPreTHKE, TPAHCIIOPTE

TPEOYIOIIHUX JEMOHCTPAIH
€CTECTBEHHOHAYYHYIO

BrimonHeHne y4yeOHBIX 3aJaHUM,
KOMIIETEHTHOCTEH,  XapaKTepU3yIOIINX
TPaMOTHOCTb:

6 IPUMEHEHHS MOJyYSHHBIX 3HAHUI N1 HAyYHOTO OOBSCHEHHS
(pm3uvecKkuX ABICHUHA B OKPY’KaIOMEH MPUPOAE U MOBCEAHEB- HOU
JKU3HH, a TaK)Ke BBIIBICHUST (DPU3UYECKHX OCHOB psila COBPEMEHHBIX
TEXHOJIOTHH;

6 IPUMEHEHUS] OCBOCHHBIX 3KCICPUMEHTAJIBHBIX YMEHUN IS
HCCIIeIOBaHUsT (PU3MUECKUX SBICHHUH, B TOM YHCIIE JUIS IPOBEPKHU
TUIIOTE3 U BBIABIEHUS 3aKOHOMEPHOCTEI].

Pemenune pacuy€THbIX 3a74a4, B TOM YMCIE NPEANoIararimx

HCIOJB30BaHue (HPU3NYECKOW MOJENIN M OCHOBAaHHBIX Ha COjep-

JKaHUH Pa3INYHBIX Pa3/iesioB Kypca (GU3UKH.

BrinonHenue u 3amuTa pyHNIOBBIX WM MHIUBUIYaJIbHBIX

MPOEKTOB, CBSI3aHHBIX C COZCP)KaHUEM Kypca (PU3NKU




