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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa30BaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHUI U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHS Ha
yrayOnéHHOM ypOBHE OCHOBHOM o0OpazoBarenbHON IPOrpPaMMBl,
npencrasieHHbix B GI'OC 00O, a Takxke ¢ yuérom (enepanbHoil paboyeit
nporpamMmbl BocnuTaHusi U KoHuenuuu mnpenojaBaHus y4yeOHOro MpeameTa
«Du3uKay.

Conepxanue mporpamMMbl Mo (DU3MKE HAMPABJICHO Ha YAOBJICTBOPECHHUE
MOBBIIICHHBIX 3alpOCOB OOYYAIOMIMXCS, CTpPEMSIIUXcs K Oosee riayOoKomMy
OCBOCHMIO (M3MUECKUX 3HAHWM, U HAa (OPMUPOBAHUE ECTECTBEHHO-HAYYHOUH
IPaMOTHOCTH oOyvaromuxcsi. B  mporpamme no (U3UKE YUUTBIBAIOTCS
BO3MOKHOCTH y4yeOHOro npeamera B peannzanuu tpedoannii @I'OC OO0 k
IJJAHUPYEMBIM JIMYHOCTHBIM W METalpeIMETHBIM pe3ysbTaTaM OOyYeHHs, a
TaK)K€ MEXIPEIMETHBIE CBA3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIET0 00pa30oBaHuUs.

[Iporpamma 10 (U3UKE YCTAaHABIMBAET paCIpEAesieHHe Y4eOHOro
Marepuajia Mo TrojaM oOydeHus (M0 KjaccaM), Npeajiaraer MNPUMEPHYIO
MOCJICIOBATEIbHOCTh HW3Y4YEHHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
MIPEIMETHOTO COICPKAHUS U yU4€TE BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXcsl.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbIO OKa3aHUS METOIMYECKOM
MTOMOIIY YYUTEIIIO B CO3/TaHUM paboydeit mporpaMMbl 10 y4eOHOMY MIPEAMETY.

®dusnka SABIACTCI CHUCTEMOOOPA3YIOMIMM JUIsl  €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJIbKY (U3NUYECKHE 3aKOHBI JIeKaT B OCHOBE
MPOIIECCOB W SIBIICHWUW, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, aCTPOHOMHUEH U
¢dusndeckoir reorpaduecii, BHOCUT BKJIaJ B ECTCCTBEHHOHAYYHYIO KapTHHY
MHUpa, TpeAoCTaBisieT HauOojee SCHble 00pa3lbl MPUMEHEHHS Hay4YHOTO
METO/1a TIO3HAHMS, TO €CTh CIIOCO0a MOYYCHHsI IOCTOBEPHBIX 3HAHUN O MHpE.

Opna 3 rIaBHBIX 3a/1a4 (U3MUECKOr0 00pa30BaHUs B CTPYKType 0OIIero
oOpa3zoBaHusi COCTOUT B (hOPMHUPOBAHUM €CTECTBEHHO-HAYYHON TPAMOTHOCTU U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne (usuku Ha yrayOJEHHOM ypOBHE MpErosiaraeT yBEPEHHOE
BJIQJICHUE CIIeMYIONTUMU KOMITETEHTHOCTSIMH, XapaKTEPU3YIOITIMHU
€CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:

HAy4YHO OOBSCHATD SBJICHHUS;

OLICHHBATh U TOHUMATh OCOOEHHOCTH HAYyYHOT'O UCCIIEIOBAHUS;



MHTEPIPETUPOBATH JAaHHBIE U UCIIOJIH30BATh HAYYHbIE JOKA3aTEIbCTBA IS
MOJIy4E€HUS BBIBOJIOB.

Henun wuzydeHuss PuU3MKK Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
onpeneneHsl B KoHrenuu npenogaBaHusi yuyeOHoro mnpeamera «Pusnkay B
oOpa3oBarenbHbIX opranu3aunusax Poccuiickoit ®enepauuu, peanu3yroUUx
OCHOBHBIE 00I11€00pa30BaTEIbHbIE MPOTPaAMMBbl, YTBEPKAEHHOW PEUICHUEM
Komnerun Munucrepcta mpocsenieHust Poccuiickoit deaeparuu (MpoTOKO
ot 3 nexadps 2019 r. Ne [1K-48H).

enu u3ydeHus: puU3uKu Ha yriryOJEHHOM YpOBHE:

pa3BUTHE MHTEpPECA U CTPEMIICHUS OOYYalOIMXCsl K HAYYHOMY H3YyYEHHIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE NMO3HaHUs U (OPMUPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOWIECHUS K OKPY KaOLIUM SIBJICHUSIM;

(opMHpOBaHHME HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjibTaTa HW3Yy4YEHUs
OCHOB CTPOEHHMS MaTEPHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

(opMHpOBaHHWE YMEHHWIl NPUMEHATh (PU3NYECKHE 3HAHUS W HAY4YHBIC
JI0Ka3aTeNIbCTBA JJ1 OOBSICHEHUS OKPY>KAIOIIUX SIBJICHUM;

(opMupOBaHHE NPEACTABICHUNA O POJIU (PU3MKHU ISl Pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTaBICHUH O  BO3MOXKHBIX  cepax  Oyayuien
mpo¢eCCUOHANILHON JICITCIBPHOCTH, CBS3aHHOW C (DM3UKOM, TOJATOTOBKA K
JaJibHeNIIeMy 0OOy4€HHUIO B 3TOM HaIlPaBJICHUY;

(opMupoBaHHE TOTOBHOCTH K JajbHeHIIeMy HW3y4eHHIO (GU3MKH Ha
yriIyOJIEHHOM YpPOBHE B paMKax COOTBETCTBYIOLIMX MNpoduieil oOydyeHus Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHuUsl.

JlocTikeHne 3THX LieJieil MporpaMMsbl 1Mo (pu3mMke Ha ypOBHE OCHOBHOTO
oOuiero o6pa3oBanus 00ecreUnBaeTCs PEIICHUEM CIEIYIOMNX 3a1au:

npuoOpeTeHre  3HaHWUM O  JUCKPETHOM  CTPOCHHUM  BEIIECTBA,
MEXaHUYECKUX, TEIJIOBBIX, DJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

puoOpEeTeHUE YMEHUN aHAIM3UPOBATh U OOBSICHITH (PU3NUYECKUE SIBJICHUS
Ha OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHME METOJOB PEIICHHUs pPAcUYE€THBIX W KAa4eCTBEHHBIX 3ajad,
TpeOyIOIIMX CO3AaHUS M MCHOJb30BaHUS (U3MUECKUX MOJENeH, BKIOYas
TBOPUYECKHUE U MPAKTUKO-OPUEHTUPOBAHHbBIE 33]1a4U;

pa3BUTHE MCCIENOBATENbCKUX YMEHUN: HAOMIOAATh SBJICHHUS U U3MEPATH
duznyeckue BEJIMYMHBI, BBIJIBUT'aTh TUIIOTE3BI " npeajiarath
AKCIIEPUMEHTAJIbHBIE CIIOCOOBI HMX TNPOBEPKH, IUIAHUPOBATH W MPOBOIAUTH



OIBITBI, AKCIEPHUMEHTAJIbHBIC HCCIICIOBAHMS, aHAJTU3UPOBATh ITOJIYYCHHBIC
JTaHHBIE U JIe]aTh BHIBOJIBI;

ocBOeHHE TMPUEMOB paboOThI ¢ MHPOpPMAIUEH PU3NIECKOTO COICPIKAHUSA,
BKJTFOUast THPOPMAITUIO O COBPEMEHHBIX JOCTHKEHUSIX (DU3UKHU, HHTEPIPETAIUS
Y KPUTHUYECKOE OIICHUBaHNE MH(POPMAITUH;

3HAKOMCTBO €O chepamu poecCHOHATEHOM NeATeIbHOCTH, CBSI3aHHBIMU
¢ (U3MKOH, M COBPEMEHHBIMHU TEXHOJIOTHUSMHU, OCHOBAHHBIMU Ha JOCTH)KCHUSIX
(GU3NIECKON HAYKH.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YpOBEHb) HAa YPOBHE OCHOBHOIO
obmero obpazoanus orBoautcs 340 yvacos: B 7 kimacce — 102 yaca (3 yaca B
Heneno), B 8 kinacce — 102 gaca (3 gaca B Henelnmo), B 9 kimacce — 136 gacos (4
gyaca B HEJICIIIO).

COAEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUU OKPYIKAKOIIEr0 MUPA.

duznka — HayKa O MpUpoje. SBneHus nTpupoabl (3JIEMEHTHI COJIEPIKAHMS,
BKJIFOYAIOIIINE MEXIIPEAMETHbIE CBsI3H). DU3nuecKkue SBICHUS: MEXaHUYECKHUE,
TEIJIOBbBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BeMMYUHBI. Pa3zmepHOCTh. EnvHMIBI (PU3NYECKUX BETUYMH.
N3mepenne Qusnueckux BenuuuH. JTanoHbl. Dusmyeckue npudopsl. lleHa
nenenus. [lorpemHocts n3Mepenuit. [lpaBuna 6e3omacHOro Tpyaa npu padoTte
¢ 1abopaTopHbIM 000pyAOBaHNEM. MexayHapogHas cucteMa eauHuil. [lepeBos
BHECUCTEMHBIX eMHUIL B eaquHuIlbl CH.

Kak ¢usuka wu Jpyrue ecrecTBEHHblE HAyKM HW3Y4aloT MpPUPOY.
EcTtecTBeHHO-HAyUHBIN METO TMO3HAHUS: HAOIIOJCHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABWKEHUE THUIOTE3, OHKCIEPUMEHT [0 IPOBEPKE THIOTE3,
oObsicHeHne HabOmomaeMoro siBieHus. Onucanue (QU3NYECKUX SBICHUNA C
IIOMOIILIO MOJEJICH.

Jemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, SJIEKTPUYECKHWE, MAarHuTHbIE, CBETOBBIE,
3BYKOBBIEC SIBJICHUSI.

duznueckre TpuOOPsl U Mpoleypa NPsIMbIX U3MEPEHUN aHaJOTOBBIM U
I (PPOBBIM MPUOOPOM.

Jlabopamopnvie pabomel u onvimol.

Omnpenenenre 1EHbI ASTEHUS Kbl U3MEPUTEIHHOTO Tpubopa.



N3mepenne paccTosHUM.

N3mepenue miomaan u oobéMa. MeTo 1 majneTku.

N3mepeHne BpemeHu.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MajbixX Ted. MeToa psJioB.

[IpoBeneHne uccneqoBaHUsl MO MPOBEPKE THUIMOTE3BL: JAIBHOCTH MOJIETA
HIapuKa, MmyIneHHOro rTOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIE BhICOTA MTyCKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS] 0 CTPOEHNH BelleCTBA.

CrpoeHue BellecTBa: aTOMbI U MOJIEKYJIbL, UX pa3Mepbl U Macchl. ONBITHI,
JTOKA3bIBAOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkeHne yactuil BemecTBa. CBs3b CKOPOCTH JBWXKEHHS YaCTHUI[ C
TemriepaTypoil. bpoyHoBckoe npmxenue. Juddysus. Bzaumonelicteue yacTuiy
BEILIECTBA: IIPUTSLKEHNUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, JXKHUAKOCTEH U
TBEPIBIX (KPUCTALTNYECKUX) Tel. B3aUMOCBS3b MEXKly CBOMCTBAaMH BEIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHHSIX M WX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM.
Oco00EeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

HaOnronenue OpoyHOBCKOTO ABUKEHUSI.

Habmonenue nuddysumn.

HaGnronenue  siBieHuidd,  OOBSICHSIONUXCS ~ MPUTSHDKCHHUEM WM
OTTaJIKUBAHUEM YACTHUIl BELIECTBA.

Jlabopamopnwie pabomul u onvimol.

Ouenka jguaMeTpa aTroMa METOJIOM PSAOB  (C  MCHOJIb30BAHUEM
doTorpaduii).

OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

OnBITH IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

Paznen 3. /IBuikeHue U B3aumMo/ieiicTBHE TeJl.

Mexannueckoe paswxkeHue. llyte um mepememieHue. PaBHOMEpHOE U
HepaBHOMEpHoOe aBMxkeHrne. CBOOOAHOE MaJieHHe KaK MpUMep HEPAaBHOMEPHOTO
nerkeHus ten. Ckopoctb. CpeHssi CKOPOCTh TP HEPABHOMEPHOM JIBUKCHUHU.
Pacuér mytu u BpeMeHU JBUKEHHUS.

I'paduku 3aBUCHMOCTEH BEIMYMH, OMUCHIBAIOIIUX JBIKEeHHE. OOIue
NOHATUS 00 OTHOCUTENIBHOCTU JBUKeHHUA. CIOXEHUE CKOpOCTe st Ted,
JOBUKYIIUXCS MAPAIIICIIBHO.

SIBneHue uHepUMH. 3aKOH MHEpUMU. B3anmmonelcTBHe Ten Kak MpUYUHA
W3MEHEHUSI CKOPOCTH ABHMKEHHUs Tell. Macca Kak Mepa MHEPTHOCTU Tena B
NoCTynaTelabHOM JBH>KeHUU. [lmoTHOCTh BemecTBa. CBS3b IUIOTHOCTH C



KOJIMYECTBOM MOJIEKYJ B eAuHUIE o00béma BemiecTBa. CMECH M CIUIABBIL.
IloBepXHOCTHAs U JINHEWHAS ITIOTHOCT.

Cuita KaKk XapakTepuCTHKa B3auMoencTBrs Teil. Cuia yrnpyrocTu 1 3aK0H
I'yka. I3MepeHne cuipl ¢ IOMOLIBIO THHAMOMETpA. SIBJICHHE TATOTEHUS U CHIIA
Tsokectd. Cuila TSDKECTHM Ha JIpyrux IutaHerax. Bec Tema. HeBecoMocCTs.
CrnoxxeHue CHJI, HaIlpaBJIEHHBIX MO OJHOW MpsAMOW. PaBHOAEHCTBYyIOas CHJI.
Cuna TpeHus. TpeHue CKOJBXEHUS U TPEHUE IOKOsl, BSI3Koe TpeHue. TpeHue B
IPUPOAE U TEXHUKE.

Jlemoncmpayuu.

Habnronenue MexaHM4ecKoro IBM>KEHHUS Tela.

N3mepenne CKOpoCTH NPSIMOJIMHENHOTO ABUKEHUS.

HabGutoieHue siBJaeHUsI HHEPIUH.

HabitoieHne n3MeHeHus: CKOPOCTH MTPU B3aUMOJICHCTBUU TEJI.

CpaBHEeHUE MaccC 10 B3aUMOAECHCTBUIO TE.

CiioxeHne CHil, HallpaBJICHHBIX 110 OJTHOU MTPSMOM.

Jlabopamopnwie pabomel u onvimol.

OmnpeneneHre CKOPOCTH PaBHOMEPHOIO ABMXKEHUS (IIapUKa B KUAKOCTH,
MOJIEJH 3JEKTPUYECKOTO aBTOMOOMJIS M TaK Jlajee).

OmnpeneneHue CpelHEW CKOPOCTH CKOJBKEHUS OpycKa WM LIapHKa IO
HaKJIOHHOW INIOCKOCTH.

OnpenenexHre MIOTHOCTH TBEPIOIO TENA.

OnbIThI, J1EMOHCTPUPYIOLIME 3aBUCUMOCTb pacTskeHus (aedopmarivin)
IOPYXUHBI OT IPWJIOKEHHOW CHJIB.

OnbITHI, 1EMOHCTPUPYIOLINME 3aBUCUMOCTb CUJIbI TPEHHS CKOJIBKEHUS OT
CHUJIBI IABJICHUS U XapaKTepa CONPUKACAIOLINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hasnenne. Cuna npasneHusi. CrnocoObl yMEHBIICHHS M YBEIMYEHUS
naBneHus. [laBnenue raza. 3aBUCHMMOCTb JaBJIGHHMs Ta3a OT 00bEMa U
temriepatypsl. [lepenada gaBieHus: TBEPAbIMHU TE€IaAMU, KUJIKOCTIMH U Ta3aMu.
3akoH Ilackans. ITHeBMaTuueckue MaliuHbI.

3aBUCHUMOCTh  JaBJIEHUS  JKMJIKOCTH OT  TJIyOWHBI  TMOTPYKEHUS.
I'unpoctatnueckuit mapagokc. CooOrmiaronuecss cocynbl. [ uapaBandeckue
MexaHu3Mbl.  Mcnonb3oBaHue — BBICOKMX — JaBJICHUH B COBPEMEHHBIX
TEXHOJIOTHAX. Y CTPOMCTBO BOJOIIPOBOJA.

Atmocdepa 3emnu u atMocdepHoe napiaeHue. [IpuunHbI CyliecTBOBaHUS
BO3ayIHOM oOonouku 3emnu. OnbiT Toppuuennu. M3mepenne armocepHoro
JaBJI€HUA. 3aBHCUMOCTh aTMOC(HEPHOTO MAaBJIEHUS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Ipubops! 11t n3mMepeHus: aTMOC(hepHOro JaBICHMSL.



JleicTBHEe KUIAKOCTM W Tra3a HAa NOTPYKEHHOE B HHUX TeJO.
BreitanikuBaromas ~ (apxumenoBa) cujia.  3akoH ~ ApxuMmena. Y CJIOBHUE
BO3HUKHOBEHUSI  BBITAJIKMBAIOIIEH  (apXUMEAOBOW) CHIIBI, MOATEKaHUE.
[LraBanue Ten. BoznyxomnaBaHue.

Jemoncmpayuu.

3aBUCUMOCTH JAAaBJICHUA ra3a OT TeMIEepaTyphl.

[lepenaya naBiIeHUs )KUIKOCTHIO U Ta30M.

CooOmaromuecs Cocy/ibl.

['mppaBnuueckui npecc.

[IposiBienue nercTBUs aTMOChHEpPHOTO JABJICHHUS.

Cudon.

3aBUCUMOCTh BBITAIKMBAIONICH CHJIBI OT 00bEMa TOTPYXKEHHON B
YKUAJIKOCTh YaCTH TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue miaBaHus TEJ: MJIABAHUE WJIM MOTPYKEHUE TEI B 3aBUCHUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCTH TeNa.

OnpeneneHue  BBITAJKUBAIOIICH  CHJIBL, JICHMCTBYIOIIEWM HA  TeEIO,
IOIPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B )KMJIKOCTH, OT MACChI TeJa.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH  CHIIBI,
JNEUCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT O0BEMA MOTPYXKEHHOW B KUIKOCTh
YaCTH TeJNa U OT IJIOTHOCTHU KUJIKOCTH.

KoncrtpyupoBanue apeoMerpa WM  KOHCTPYHPOBAHUE JIOAKA U
OIIPELICJIEHUE €€ TPY30NIOABEMHOCTH.

Paszpnes S. PaGoTra u MOIIHOCTB. JHEPrusi.

Mexanuueckas paboTa JJIsi CHWJI, HaMNpaBJCHHBIX BJAOJb JIMHUU
nepeMenieHust. MomHoCTb.

[IpocThie MeXaHW3MBI: pbIYar, BOPOT, OJIOK, TOJUCIIACT, HAKJIOHHAS
IUIOCKOCTh, HOXXHHUYHBIM MexaHu3M. MoMmeHT cwibl. PaBHOBecue pseiuara.
[IpaBuno momentoB. I[IpuMeHeHHe mMpaBuiia paBHOBECHUS pblyara K OJIOKY.
«3onoroe mnpaswio» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY, TEXHUKE, )KUBBIX OPTaHU3MaX.



Mexannueckasa »sHeprud. KuHeTndeckas W TOTCHIMAIbHAS SHEPIUSL.
[IpeBpaiienrie OJHOrO BHAAa MEXAHUYECKOW OHHEPruuM B Apyroil. 3akoH
COXpaHEHMS U MPEBPALICHUS SJHEPTUN B MEXAHUKE.

Jlemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanue yciioBHil paBHOBECHS pblyara.

N3mepenne KIIJI HakIIOHHOM TIJIOCKOCTH.

N3yuenue mpaBuia peluara JJis MOABUKHOTO M HETIOJBUYKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJABUKHOTO OJIOKA.

Onpenenenue pabOTHl CUJIBI YIPYTOCTH MPU MOABEME TPY30B IIPHU
MOMOIIY TTOJIBH>KHOTO OJIOKA.

N3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUUYECKOM SHEPTUM.

8 KUIACC

Paszpnes 6. TerioBbie siBJICHUS.

OCHOBHBIEC TOJIOKEHUSI MOJIEKYJSPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BellecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPAOro, KHUIAKOTO W Ta3000pa3HOTO COCTOSIHUMM BEIIECTBA.
Kpucrannuueckue n amopgueie Tena. I'padeH — HOBBIA MaTepuan JUisl HOBBIX
TEXHOJIOTUNA. TE€XHOJIOTMH TOJYyYE€HHUs] UCKYCCTBEHHBIX aliMa30B. OObsICHEHUE
CBOWMCTB Ta30B, JXUIKOCTEM M TBEPABIX TEI HA OCHOBE ITOJOKEHUU
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU. IToBepxHOCTHOE HATSOKEHUE,
CMAuMBAaHUE, KalNWUIAPHBIC SBJICHUS. TEIJIOBOE pPACUIUPEHUE U CHKATHE.
3aBUCUMOCTH JaBJICHUA ra3a oT 00bEMa, TEMITEPATYPHI.

Temmneparypa. CBsA3b TemMnepaTypbl CO CpeIHENl KUHETUUYECKON HHEeprueit
TEIUIOBOTO JBUKEHHUSI YaCTHUIL. TeMIIepaTypHbIC IIKaJIbI.

Baytpennsis sneprusi. CrnocoObl HM3MEHEHUsS BHYTPEHHEHW DSHEPIHH:
Terjionepeaaya U coBepuieHWe  paboTel.  Buael  Teronepegav:
TETUIONPOBOIHOCTh, KOHBEKIIMS, W3TydeHUe. Buapl Temionepenayn B Npupoe
1 TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOIIECCOB.

KonugecTBo TemnoTsl. Y aenbHas TETNIOEMKOCTD BelIecTBa. Ternmoo0MeH u
TEIJIOBOE paBHOBecHe. 3akoH HproToHa-Puxmana. YpaBHEHHE TEMIOBOTO
Oananca.

[InaBneHne u OTBEpPAECBAHME KPUCTAJUIMUYECKUX BELIECTB. Y AEIbHAs
TerioTa tuiaBienus. [lapoobpazoBanue u konaercanus. Mcmnapenue. Kunenue.



VY nenbHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
atMocdepHoro aaBieHUs. HachImeHHBI W HEHACHIMEHHBIN Tap. BiaxHOCTH
BO3/1yXa.

DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUs.

[Tpunuuner pabdotsl TernoBbix asurareneil. KIIJ TemoBoro asuratens.
TeruioBele ABUTATENM W 3allUTa OKPYXKAIOWIEH cpenbl. TerioBble NMOTEPU B
TEIJIOCETSX.

3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUN B MEXAHUYECKUX U TETUIOBBIX
nporeccax.

Jemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHUSI.

Habmronenune nuddysun.

HaGnronenue sBleHUN TMOBEPXHOCTHOTO HATSDKCHHS, CMAyUMBaHUA M
KaIlMWUIAPHBIX SBJICHUM.

HaGnroneHue TemioBoro paciupeHus Tedi.

N3MeHenune naBiieHHs] ra3a NpU U3MEHEHUM Oo0bEMa M HArpeBaHUU WIIU
OXJIAKJICHUH.

[TpaBuia u3MepeHus TEMIIEPATYPHI.

Bune! Termonepenaun.

OxJtaxkieHue npyu COBEpUICHUU paOOTHI.

HarpeBanue npu coBepIiieHHH paboThl BHEITHUMHU CUJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

Hab6nronenue kunenus.

Habnronenue nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.

Mojaenu TemIOBBIX IBUTATEICH.

Jlabopamopnwie pabomul u onvimol.

OnBITH IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbITEI O BRIPAIIMBAHUIO KPUCTAIIIIOB TOBAPEHHOM COJIM WJIM caxapa.

N3mepenue temnepaTypbl NP MOMOIIM >KHAKOCTHOTO TEPMOMETpPa M
JNaT4YhKa TEMIEPaTyphI.

OnbITel IO HAOJIOACHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH WU
TBEPIBIX TEIL.

Onpenenenue gaBjaeHUs BO3yXa B Oa/IOHE MINPHULIA.

WccnepoBanue 3aBUCUMOCTH JIaBJIEHHUS BO3AyXa OT €ro oObéma H
TEMIIEPATypHI.

[TpoBepka rumnore3sl TMHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIOUKA KUAKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.



HaGnronenue w3MeHeHWs BHYTPCHHEW OJHEPTrUM Tela B PE3yibTaTe
Terionepeaayn U padboThl BHEIIHUX CHUJL.

UccnegoBanue siBiaeHUs TEIIOOOMEHAa NpPHU CMEIIUBAHUHM XOJOJHOW H
ropsiYeu BOJIBI.

OnpeneneHue  KOAUYECTBA  TEIUIOTHI, IMOJIYYEHHOTO  BOJOW  TIpHU
TEIJIO00MEHE C HArpeThIM METAUTHICCKUM IAITHHIPOM.

Omnpenenenre MOIIHOCTY TEIUIOBBIX NOTEPh (3akoH HbioToHa-Puxmana).

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

Hccnenosanue nmpouecca UCIapeHusl.

Onpenenenne OTHOCUTEIBHOM BIIAYKHOCTH BO3YXa.

Onpenenenue yaenbHOM TEMIOTHI IIJIABJICHHUS JIBJA.

Pa3znes 7. JiaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

OnekTpu3anus Ten. JIBa poja sneKTpuuecKux 3apsaoB. BzanmoneiicTBue
3apspKEHHBIX Tell. 3akoH Kyrona.

OnekTpuueckoe nose. Hanpssk€HHOCTD diekTpudeckoro mois. [IpuHnun
CYHEPHO3ULINH JICKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »5reKTpudecKUX 3apsaoB. DJIEMEHTApHBIA AJIEKTPUUYECKUN
3apsin. Ctpoenne aroma. IIpOBOOHWKHM, NMAJIEKTPUKA U IOJIYNPOBOJHUKH.
3aKOH COXpaHEHUS MEKTPUUECKOTO 3aps/a.

DJIEKTPUYECKU TOK. YCJOBHS CYLIECTBOBAHUSA JJIEKTPUUYECKOTO TOKAa.
MCTOYHUKM TIOCTOSAHHOTO TOKa. J[eMCTBUS SJEKTPUUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MArHuTHOE). DJEKTPUUECKUU TOK B METAIIAX, KUAKOCTAX U
rasax.

Onektpuueckass nenb. Cuina TOKa. OJEKTPUUYECKOE  HANpPsHKEHUE.
AMIIepMETp MW BOJIBTMETP B ILEMNH TMOCTOSHHOrO TOKa. (CONpOTUBIICHUE
MPOBOAHUKA. YJEIbHOE CONPOTUBIICHHUE BellecTBa. 3akoH OMa Juisi ydyacTka
uenu. [locnenoBarenbHoe U MapaienbHOE coequHeHne NpoBoaHUKOB. DJIC B
I[N TTOCTOSTHHOTO Toka. 3akoH Owma st mosHoi 1ienu. [IpaBuna Kupxroda.
Pacyér npocThIx anexkrpudeckux nenen. Heamuennsie 2371eMeHThI.

Pabota M MOIIHOCTH »AJEKTpUYECKOro Toka. 3akoH Jxoyns-Jlenua.
DONEeKTpUYECKUe 1MW W TMOTPEOUTENN JJICKTPUUYECKOW DSHEpPTHuH B OBITY.
KopoTtkoe 3aMbikanue.

[TocTosHHble MarHuTbl. B3auMOAEHWCTBUE TIOCTOSIHHBIX  MAarHUTOB.
MaruutHoe nosne. MarHutHoe mnoisie 3eMJId U €ro 3Ha4yeHUe IS KU3HU Ha
3emie. OnbIT Opcrena. MarHuTHOE MoJjie IEKTPUYEcKoro Toka. OneIT AMmnepa.
[IpumeHeHne AIEKTPOMArHUTOB B TEXHUKE. J[eWCTBHE MAarHUTHOTO IMOJA Ha
MPOBOJHUK ¢ ToKoM. Cuiia Amnepa W OIpeferneHue €€ HalpaBiIeHUS.



DJIIEKTPOJIBUTaTENb MOCTOSSHHOTO TOKa. VCronb30BaHUE 3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SBiIeHUE 3JIEKTPOMArHUTHOW UHAYKuuH. [IpaBuio
Jlenna. Onextporenepatop. CrnocoObl MOMyYEHUS BJICKTPUUECKON SHEpPrumu.
DJIEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX MCTOYHHKAX SHEPIHUHU. DKOJIOTHYECKHE
po0JIeMbl SHEPreTUKU. TOIITMBHBIC JIEMEHTHI U AJIEKTPOMOOUIIH.

Jlemoncmpayuu.

DIIeKTpU3aLHus TEN.

JIBa poJia 3JIEKTPUUYECKUX 3apsAA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.

Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST UHIYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

MojaenupoBaHue CHUIIOBBIX JIMHUKA JJIEKTPUYECKOTO IOJII € IHOMOULIBIO
OYMa)KHBIX CYJITaHOB.

[IpOoBOIHUKY U AUBIEKTPUKH.

HcTouHMKM TOCTOSIHHOTO TOKA.

JIeCTBUS DIEKTPUIECKOTO TOKA.

DIIEKTPUYECKUN TOK B ) KUIKOCTH.

["azoBbI1i paspsia.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3Mepenune 35eKTpUYeCcKOro HapsKEHUs BOJIbTMETPOM.

Peocrar 1 Mmarazus COpOTUBIICHUHN.

B3aumoencTBre NOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXHOCTH Pa3/ICICHUS MOJOCOB MarHuTa.

MoennpoBaHre€ MarHUTHBIX MOJIEA OCTOSIHHBIX MArHUTOB.

OmneIT Dpcrena.

MarHutHoe noJje Toka. DJIEKTPOMarHur.

JlercTBME MarHUTHOIO TI0JIA HA IPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MOCTOSTHHOTO TOKA.

OmnbiTel @apanes.

DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

OnpITel TIO HAOMIOJEHUIO DJIEKTPU3AIMU TEJI MPU COMPUKOCHOBEHUH U
VHIYKIUEH.

UccnenoBanue AEUCTBUA DICKTPUUYECKOTO TMOJI HA NOPOBOAHUKU U
JTUBIICKTPUKH.

COopka 1 UCTIBITAHHUE DICKTPUICCKON e MOCTOSTHHOTO TOKA.



HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MTPOTEKAIOLIETO Yepe3 PE3UCTOP,
OT HAIPSDKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONIPOTHUBJIEHUSI TPOBOJHHUKA OT €r0 JJIMHBI, TUIOMIAIA OTIEPEYHOTO CEUCHHS U
Marepuana.

OnpenenenHre yieabHOr0 CONPOTUBIEHUS TPOBOJHUKA.

[IpoBepka mnpaBuia CIHOXKEHUS HAIPSHKEHUN MPHU MOCIEA0BATEIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia sl CHJIBI TOKa MPU MNapaUIeIbHOM COECIMHEHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO COMPOTUBIICHUSI HICTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BeInoIHEHUS 3aKkO0HA OMa I MOJTHOM 1EMH.

N3ydenne BOJbTaMMEPHBIX XAPAKTEPUCTUK HEIMHEHHBIX JJIEMEHTOB
(JtamMIIbl HAKAJIMBAHMSI WJTM TIOJIYIIPOBOJHUKOBOIO JUO/1A).

Omnpenenenre pabOThI IEKTPUUYECKOTO TOKA, UAYLIETO YEPE3 PEIUCTOP.

OnpeneneHue MOIIHOCTU  3JEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

Onpenenenne KIII HarpeBaTens.

UccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3yuenne MarHuTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB MPHU UX 00bETMHEHUH
U pa3JIeICHUH.

Uccnenosanne neicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTyIIKd C TOKOM U MarHuTa OT CHUJIbI M HAMpaBJICHUS TOKAa B KaTYIIKE U OT
Hanmnuus (OTCYTCTBHUS) CEpJICUHUKA B KATYIIKE.

N3ydenue neiicTBUSI MArHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATENS.

Nszmepenue KIIJI anekTpoaBUrareibHON yCTAaHOBKH.

OnpITEl 1O UCCIAEIOBAHUIO SBJICHUSI DJEKTPOMATHUTHOM WHIYKIIMU:
HCCIIeIOBAHNE N3MEHEHU 3HAUEHUS U HAIMPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3ngea 8. Mexannueckue siBJIEHHUS.

Mexanuveckoe nBrkKeHHe. MartepuanbHas Todka. CrocoObl ONMHMCaHHS
MEXaHUYECKOTO JIBFDKCHHSI: TaOJWYHBINA, TrpadUyuecKuil, aHATUTHYCCKUN.
Cucrema orcuéra. OTHOCHTEIEHOCTh MEXAaHUYECKOTO JBMIKCHUSL.



BekTtopHble BENWYMHBI, ONEpAlMM C BEKTOPaMH, IMPOEKIMH BEKTOPA.
Pamnyc-BexkTop MarepuanbHOM  TOYKHM, IIEPEMEIICHHE Ha  IUIOCKOCTH.
PaBHOMepHOE mnpsmMoiinHEHOE NBHKEeHHE. HepaBHOMEpHOE NpAMOJIMHENHOE
newkeHne. CpenHsass M MTHOBEHHAs CKOpPOCTh Tejla IPU HEPABHOMEPHOM
JBHKCHUH.

Yckopenne. PaBHOYCKOpEHHOE NPSMOJIMHEWHOE IBWIKEHHE. Y CKOpPEHUE
cB0OOIHOTO TageHus. OnbIThl [anues.

I'paduueckas uHTEpIHIpETaIlIUsl YCKOPEHUS, CKOPOCTH, MPONACHHOTO MyTH
U IIEpEMELLECHUS I IPSAMOJIMHENHOTO ABUKEHMS.

JIBreHue Tena, OpOIEHHOT0 MO/ YTIIOM K TOPU30HTY.

JIBJKEHME 10 OKPYKHOCTH. JIMHEMHas CKOpPOCTb, YIVIOBasi CKOPOCTb,
HNEepUOJ U YacToTa OOpallEHUs] IPU PAaBHOMEPHOM JBUKEHHUH 110 OKPYKHOCTH.
CKOpOCTB M YCKOpPEHUE IIPU IBUIKEHHUH 110 OKPYKHOCTH.

BekTop cunbl. PaBHOAEHCTBYIOIIAS CUJIA.

IlepBeiii 3akoH HproTrona. Bropon 3axkoH Heroortona. Tpermii 3akoH
Herorona. [IpuHnun cynepno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHMsI: cujla TPEHUsSl CKOJIbKEHHS,
CHJIa TPEHHUs MOKOs, Ipyrue Buabl Tperust. Koadduunent tpenus.

JIBU>KEHME TEN MO OKPYKHOCTH MO/ TEUCTBUEM HECKOIBKUX CHIL.

3akoH bepHymnm n nogséMHas cuia Kpbuia. COBpEMEHHBIE JETATEIbHbBIC
anmaparel, CyJa Ha IOABOJIHBIX KpbUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISX. J[BHMKEHHUE 1T0e3/1a Ha MarHUTHOM TOTyIIIKE.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHUs. /[BH)KEHHE Ten BOKPYT
IrpaBUTAIIMOHHOTO IeHTpa (B TOoM uyucie rmianeT Bokpyr Comuna). Ilepsas
KOCMHYECKAsi CKOPOCTh. HEBECOMOCTB M MEPETPY3KHU.

PaBHOBecue MarepuasibHOW  TOYKH. AOCONIOTHO  TBEPAOE  TEIO.
PaBHOBecHe TBEPAOro Tena € 3aKpEIVIEHHOW OChIO BpalleHHs. MOMEHT CHIIBL.
LlenTp TsxKECTH.

Nmnynec Tena. M3menenne wummyinbca. MMnynse cuibl. Yrpyroe u
HEYNPYroe B3aUMOJCUCTBHE. 3aKOHBl M3MEHEHUS W COXPAHECHHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cui TsbkecTH, YNpyrocTw,
TpeHusi. CBsi3b dHEpPruu U paboThl. [loTeHMaNbHAs PHEPTUs Tea, MOAHSATOrO
HaJ TIOBEPXHOCThIO 3eMiud. lloTeHuumanbHass DJHEPTrUs CHKATOU IMPYKUHBI.
Kunernueckas sueprusi. Teopema 0 KHHETUYECKON SHEPTUH. 3aKOH U3MEHEHUS
Y COXPAHEHUS MEXaHUYECKON IHEPTUH.

Jemoncmpayuu.



HaGnronenne MexaHMYeCKOTo JBMKCHHS Tella OTHOCUTEILHO Pa3HBIX TEI
OTCUETA.

CpaBHeHME TIyTel U TPACKTOPUN ABUKEHHUS OJHOTO U TOTO K€ TeJa
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3MmepeHne ckopoCTH U YCKOPEHUS TPSIMOJIMHEHHOTO JIBUXKEHUSL.

Uccnenoanne npu3HaKkoB PaBHOYCKOPEHHOTO JIBUKECHUS.

HaGnronenue aBu>xeHus Tela 1Mo OKPYKHOCTH.

HaGnronenue MexaHU4eCcKuX SIBICHUHM, TPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHHUHU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

HaOntonenne paBHOBecHst Tel, CBOOOAHOrO TAJCHUs, KOJIeOaHuUs
MasgTHUKA B WHEPLUHAIBHBIX CHUCTEMaX KaK MOATBEPKIACHUE NPUHIMUIIA
OTHOCHUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHHSI TeJla OT €ro MacChl M JICUCTBYIOUIEH HA HETO
CHUJIBI.

HaOnronenue paBeHcTBa CUJI IPU B3aUMOICHUCTBUM TEIL.

N3MeHeHne Beca Tena Mpu yCKOPEHHOM JBUKECHUH.

IIepenaya ummnyJsibca Ipy B3aMMOAEHUCTBUHU TEIL.

[IpeobpazoBanus SHEPTUM MPU B3AUMOACHCTBUM TEI.

CoxpaHeHue uMmmyJibca npu a0COTIOTHO HEYIIPYTOM B3aUMOICHCTBUU.

CoxpaHeHue UMIyJIbca MPH YIIPYTrOM B3aUMOJICUCTBUMU.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHue SHEePTUH NMPU CBOOOTHOM TaICHHH.

CoxpaHeHue SHEepruu NMpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopnsie pabomuel u onvimol.

KoncTtpyrnpoBanue TpakTa AJisi pa3rOHa U JAjJbHEWUIIETO PaBHOMEPHOTO
JBIKEHUS IIIAPUKA U TEJIEHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBXEHUs OpycKa WM JIBUKCHUS
[IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OrnpeneneHrue YCKOpPEHHUsS Tejla TPU PABHOYCKOPEHHOM JIBHXKCHHUHU T10
HAKJIOHHOM TUIOCKOCTH.

Uccnenoanne 3aBUCMMOCTH IMYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIAM MPU PABHOYCKOPEHHOM JBWXEHUH 0€3
HayaJbHOM CKOPOCTU MYTH OTHOCATCSI KaK psAJl HEUETHBIX YHMCEI, TO BpeMeHa
OJINHAKOBBI.

HccnenoBanue nBMXEHMS Tella, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.



UccnenoBanne 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBXEHUS OT CHJIbI
HOPMAaJIBLHOTO JIABJICHHUS.

Onpenenenue kodduieHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

UccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH, BOZHUKAIONICH B MPYXKUHE,
OT cTereHu JaedhopMaIiy MPY>KIHBI.

Omnpenenenre pabOThl CUIIbBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TeJa
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI  YOPYTOCTH TIpU  TOABEME Tpy3a C
WCTIOJB30BaHUEM HEMOABUAKHOTO U MOABUKHOTO OJIOKOB.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHbI.

Konebarenbnoe paBuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMIA:
NEepUoJl, YacToTa, amIumMryda. [‘apMoHuYeckue KoyieOaHus. 3aTyXarolue
KoJjebanus. BeiHy)aeHHbIe Kosiebanus. Pe3oHaHc.

MaremaTH4eCcKuil U NPYKUHHBIA MasTHUKHU. [IpeBpalienue sHepruu npu
KO0JIEOATEIILHOM IBHKEHUH.

Mexannueckue BOJHBL. [IpoonbHbIE M monepedHbie BOJHBI. (CBOMCTBa
MEXaHUYEeCKUX BOJIH: MHTepepeHims u qudpakuus. J[TuHa BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusi. MeXaHM4YeCKUue BOJIHBI B TBEPIOM TEJE, CEUCMUYECKUE
BOJIHBI.

3Byk. PacnpocTtpanenne u oTpaxeHue 3ByKa. [ pOMKOCTb 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. MH}pa3Byk u ynpTpa3Byk. lcmonb3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSIX.

Hemoncmpauuu.

HaGOmronenne xoneOaHui Ten MOX AECUCTBUEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

Ha6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.

HaOmronenue BeIHYXICHHBIX KOJICOaHHUM U pe30HaHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOIEIH).

Habmronenue natephepeHunn 1 1uppakiiuy BOJH Ha TOBEPXHOCTU BO/IBI.

HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI pE30HAHC.

Jlabopamopnuie pabomel u onvimol.

OnpeneneHre 4YacToThl M Mepuoja KoyieOaHWW MaTeMaTHu4ecKoro
MasITHUKA.

Omnpenenenre YaCTOTHI U MEPUOIa KOJICOaHUH PYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH Tepuoja KOJ€OaHWU Tpy3a HAa HUTH OT
JUTUHBI HUTH.



HccnenoBanue 3aBUCUMOCTH MEepHOJa KoJeOaHU MPY>KUHHOTO MasTHUKA
OT MAacChl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TEpUOAa KoJieOaHUM Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MAcCCHI Ipy3a.

OnbIThl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  IepuoAa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTH NPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Pa3znes 10. DieKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMarHuTHble BOJHBI.  CBONCTBa
AJEKTpOMarHuTHhIX BOJH. [Ilkama »snexkTpoMarHUTHBIX BOJH. Vcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBsi3W. Pammonokamusa. Kocmuueckas
CBSI3b.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA
cBeTa: nHTephepeHus U TUPpaKIus.

Jemoncmpayuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

Nurepdepennus u audpaxiys cBeta.

Jlabopamopnwie pabomul u onvimol.

N3ydeHune CBONCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOUIBLHOTO
TenedoHa.

[IpoBenenne ombpITOB MO HaOMIOACHHIO HHTEpdEepeHIn U audpakiuu
CBETA.

Pa3nen 11. CBeToBbIe AIBJICHHUS.

JIlyueBasg MoJlenp CBeTa W reoMeTpuyeckas onTuka. VcTouHuku cserta.
[IpsamonuHeliHoe pacnpocTpaneHue cBera. 3armeHus ConHua wu  JIyHBL
Otpaxxenne csera. Ilmockoe 3epkano. 3akoH orpaxeHus ceera. [loctpoenue
M300pakeHH, CPOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBera. 3akoH TpenomieHUs cBeTa. [lomHoe oTpaxeHue
cBera. Mcnonb30BaHHWE TMOJHOTO OTPAXEHUS B ONTHYECKUX CBETOBOJAX,
ONTOBOJIOKOHHAS CBS3b.

JImnza, xox mnydern B smH3e. Dopmyna ToHkoM JMH3bL. [locTtpoenue
n300pakeHnii, CcPOPMHUPOBAHHBIX TOHKOW JMH30H. OnTHYecKas cHcTeMa
¢doToamnmapaTa, MUKpPOCKONA M Teleckoma. [7a3, kak omThuYeckas cHucTema.
bim30pyKoCcTh U JATBHO30PKOCTb.

Pasznoxxenune Oemoro cera B cmektp. OmbiTel HbloTona. Crnoxenue
CIIEKTpaJIbHBIX IIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssMosMHEHOE pacIPOCTPAHEHUE CBETA.



OTtpakeHue cBeTa.

[Tomy4yenue n300pakeHUi B IMIIOCKOM 3€pKaJe.

[Ipenomnenue cpera.

Onrtuueckuid CBETOBOI.

Xop stydeil B coOuparoniei JIMH3e.

XO0JI ay4der B pacCEUBAIOLIEH JIUH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

Mopensb riasa.

Pa3noxenue 6eoro cBeTa B CIIEKTP.

[Tomyyenue 6e0ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopnwie pabomul u onvimol.

HccenenoBanue 3aBUCMMOCTH yIUIa OTPA)KEHUS CBETOBOrO Jiyda OT yrja
ITaJICHHUS.

N3yueHue CBOMCTB N300paKeHHsI B TUIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTM yria MPEJIOMIICHHsS OT yrja MNaJcHUs
CBETOBOTO JIy4ya Ha FPaHULE «BO3LYX—CTEKIIO».

[Tonydenne n3o0pakeHUH ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Ornpenenenue POKYCHOTO PACCTOSHUS U ONTUYECKOW CHJIBI COOUparoIieit
JIVH3BI.

OnbITHI 10 Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITl IO BOCHPUSATHIO LIBETa MPEIMETOB IpPU MX HAOIIOJACHUU uepe3
IIBETOBbIC (DUIIHTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

OmneiTel Pezepdopaa u miianerapnas mozaens aroma. Monens atoma bopa.
Hcnyckanue u noryouneHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- u rTamma-uznydeHus. CtpoeHue
aromMHoro  sazapa. HykimoHHas Mozxens  aTtoMHOro  sigpa.  M30TormbL
PamnoaktuBHble mnpeBpanieHusa. llepuwon momypacnmaza  aTOMHBIX — sIIED.
JlelicTBUE PagUOAKTHBHBIX H3JIyYCHUM Ha JKUBBIE OpPraHU3MBL. 3alIUTa OT
PaIMOaKTUBHOTO U3JTyUYECHUS.

SnepHble peakiuu. 3aKOHbI COXPAHEHHSI 3apsII0BOIO U MAacCOBOI'O YHCET.
DOHeprusi cBsi3M aTOMHBIX sanep. CBs3b Macchl U HEpPruu. Peakuuu cuHTE3a U
nenenus snaep. Mcrounnku sHeprun CosiHIAa U 3BE3A. flnepHasl dHeEpreTuka.
DKOJIOTHYECKHE MPOOIEMBI SACPHOM SHEPTETHKH.

Jemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U MOTJIOLIEHUS.

CnexTpel pa3aIuvHbIX Ta30B.



CnekTtp BoJOpoO/a.

Habmonenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHM3UPYIOUIUX U3TYYCHUH.

Peructpatius nznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwie pabomuel u onvimol.

Habmoienne CromHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

HccnenoBanue TpPEeKoOB: M3MEPEHUE SHEPIHMHM YAaCTHUIBI MO TOPMO3HOMY
nyTH (1o gotorpadusm).

N3mepenne pagnoakTHBHOTO (hoHa.

IHoBTOpHUTEIBLHO-00001AIOIIUIT MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIIIHIT MOYJIb npeaHa3HaYeH TUTSt
CUCTEMATH3allM W OO0OOIICHUS TMPEAMETHOrO COJEPKaHUS W OMbITa
JESTEIbHOCTH, TPUOOPETEHHOTO TIPU M3YYEHHUH BCEro Kypca (PU3HUKHU
yIayONEHHOTO  ypOBHsS, a Takke [UIsi TOATOTOBKM K  OCHOBHOMY
rocyapCTBEHHOMY AK3aMEHY IO (hU3HUKE.

B mnpouecce wu3yuyeHHs [aHHOTO MOJYJIA PpEaTU3yIOTCd M TOJYy4aroT
JaJbHENIee pa3BUTHE Yy4yeOHblE IEHCTBHUS, 00eCHeuMBAIOIINE JIOCTHKEHUE
NPEIMETHBIX W METANpeIMETHBIX pPe3yJbTaToB 00y4YeHus, (QopMUpOBaHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTU: OOBSICHEHUE U OINHCAHHME SIBJICHUN Ha
OCHOBE TNPHUMEHEHHUs (U3UUYECKUX 3HAHMM, MCCIEIOBATENbCKUE JIEUCTBHUS
(BBLABMIKEHHE TUIMOTE3, MOCTAHOBKA 1€MW U IUIAHUPOBAHUE HCCIEIOBaHUS,
aHaJn3 IaHHBIX U MOJYYEHHE BHIBOJOB).

[IpeanoutuTenbHOM (GOPMON OCBOSHUS MOJYJIA SBISETCS MPAKTHKYM,
porpamma KOTOpOTO BKIIFOUAET:

pelieHre 3ajiay, OTHOCAIIMXCS K Pa3ju4HbIM pasjiesiaM M TemMaM Kypca
(GU3HUKH, B TOM YKCTIE 33]]a4, UHTETPUPYIONTUX COJAEPKaHUE PA3HBIX Pa3/IeIoB;

BBITIOJIHEHHE JTA0OPATOPHBIX padOT U OMBITOB (BKJIIOYAsi paOOTHl M OTIBITHI
U3 MepeyHel K pa3jenaM Kypca) B YCIOBUSIX CAMOCTOSITEIBHOTO TIaHUPOBAHUS
MPOBEJICHUS HCCJIE0BaHusA, BbIOOpa M OOOCHOBAHHUS METOJa H3MEPEHUS
BEJIMYMH, COOPKHU IKCIIEPUMEHTAILHON YCTAaHOBKHU;

BBITIOJIHEHHE  TPOOJIEMHBIX  33JIaHW  TPAKTUKO-OPUEHTUPOBAHHOTO
Xxapakrepa (3aJaHus MO €CTECTBEHHO-HAy4YHOW TI'PAMOTHOCTH), B TOM YHCIIE
3a/IaHUN C MEKITPEAMETHBIM CO/ICPKAHUEM;

paboTy Haj TPYNNOBBIMA WM  UHAUBUAYAIbHBIMHU  IPOEKTaMH,
CBSI3aHHBIMU C COJIEp)KaHUEM Kypca (PU3UKH.

N3yuenne moBTOPUTETHLHO-0000MIAIONIETO0 MOIYJISI MOKET 3aKaHUUBATHCS
MPOBEJCHUEM JTUArHOCTHUECKOM paboThl 3a Kypc GU3MKH yriayOIE€HHOTO
YPOBHSI, BKJIIOYAIOUIEH 3aJaHUsl PA3HOTO YPOBHS CIOXHOCTH. Pe3ynbrarsl



BBIMIOJTHEHUST ~ IMATHOCTUYECKOM  pabOThl  MOTYT IOKa3blBaTh  CTEIEHb
TOTOBHOCTH OOY4YaloOImUXCsl K OCHOBHOMY TOCYJapCTBEHHOMY 53K3aMEHY IIO
¢u3nKe, a TakKe CBHUJETEIHCTBOBATh O JOCTUTHYTOM YPOBHE E€CTECTBEHHO-
HAy4YHOW I'PaMOTHOCTH.

IUNTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA VIJIYVBJIEHHOM VYPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHIA

N3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
HaIpPaBJICHO Ha JIOCTHKCHUE JIMIHOCTHBIX, METANPEAMETHBIX M TMPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

B pesynbrare wu3ydenuss (U3MKA HA YpPOBHE OCHOBHOTO OOIIETro
oOpazoBaHusi y oOyuwawmierocs OyayT cpOpMHUPOBaHBI  CIICIYIOIINE
JUYHOCTHBIE PE3YJIbTaThl B YaCTH:

e I)nampuomuuecxkozo eocnumanus:

NpOSIBIECHWE HWHTEpEeca K KCTOPUM U COBPEMEHHOMY COCTOSTHUIO
poccuiickoil GrU3NIECKON HayKH;

IIEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

o 2)2pasicoanckozo u OyxXo6HO-HPAECMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO
3HAYUMBIX W ITUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHECHUEM
JTOCTUXKEHUU (PUUKY;

OCO3HAHHME BAXXHOCTU MOPATHHO-ITHUYECKUX MPHUHIIUIIOB B JACATEILHOCTH
YYEHOrO;

e 3)IcmemuyecKo20 60CHUMAHUA:

BOCITPUSITUE ICTETUIECKUX KaueCTB (PU3NUECKON HAyKH: €€ TApMOHUYIHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHWE IEHHOCTH (U3MYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHs TEXHOJIOTMM, BAXKHEUINEH COCTABJIAIOIICH
KYJbTYPBI;



OpUEHTAalMs B JICATEIIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHbBIX
MIPEACTABJICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBL;

pa3BUTHE HAy4YHOH JH0003HATEIBHOCTHU, MHTEpPECa K HMCCIEI0BATEIbCKON
NEATEIIbHOCTH;

e 5)popmuposanusn Kyabmypol 300p06bsa U IMOUUOHATILHO20 ONA2ONOAYUUA:

OCO3HaHWE LEHHOCTH Oe30macHoro obOpas3a >XM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTH TIpaBui O€30MacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JOpPOTax, C JJIEKTPUYECKUM U TEIUIOBBIM O0OpYJOBAHHEM B
JOMAIIHUX YCIIOBHSIX;

c(OpMHPOBAHHOCTh HaBbIKa pEeQIIEKCHUU, MPU3HAHHUE CBOEro IpaBa Ha
OIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

e 6)mpyooeoco eocnumanus:

aKTUBHOE y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHu3aluy, Tropojia, Kpas) TEXHOJOTHMYECKOH U
COLIMAJIbHOM HAMPAaBJIEHHOCTH, TPEOYIOIMX B TOM 4YHUCIE M (PUINYECKUX
3HAHUIM;

MHTEPEC K MPAKTUIECKOMY U3YUEHHUIO MpodecCrid, CBI3aHHBIX ¢ (PU3UKOM;
o 7)IK0S102UHECKO20 60CNUMAHUA:

OpUEHTAIMs Ha MpUMEHEHHE (DU3NUYECKUX 3HAHUU IS pElIeHUs 3a/1ad B
00JIacTH OKpYXKaroIlei cpeabl, IJIaHUPOBAHUSI TIOCTYNKOB W OIEHKH UX
BO3MOXHBIX ITOCJICICTBUU JJIs1 OKPY’KAIOIIEN CPEbI;

OCO3HaHME TI00aTbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U MyTel uX
pelieHus;

o 8)aoanmavuu K UIMEHAIOUWUMCA YCI08UAM COUUATIBHOU U NRPUPOOHOIL
cpeowvl:

MOTPEOHOCTh BO B3aWMOJICHCTBUU TIPU BBIMOJHEHUW WCCIICIOBAHUNA U
MPOEKTOB (PU3MUECKOW HAIMPaABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUIM
APYTHX,

MOBBIIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYHO
NeATEIIbHOCTD;

MOTpeOHOCTh B (POPMHUPOBAHUN HOBBIX 3HAHWM, YMEHHHA (HOPMYITUPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

OoCO3HaHHE ACHUIIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B
obyacTu PU3HUKH;

MJJAHUPOBAHKWE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (HU3UIECKUX
3HAHUM;

CTPEMJIEHWE AHAIU3UPOBATh U  BBISBISATH B3aUMOCBSI3U  MPUPOJbI,
00111eCTBa U AKOHOMUKH, B TOM YHCIIE C UCTIOJb30BaHUEM (HU3HUECKUX 3HAHU;



OLICHKAa CBOMX JICCTBHM C YY4E€TOM BIIMSIHHS HA OKPYXAIOUIYI0 CpPEANy,
BO3MOKHBIX I100aJIbHBIX MOCJEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynpTate ocBOeHHUS MpOrpamMMbl IO (PHU3MKE Ha YPOBHE OCHOBHOTO
obmero  oOpa3oBanusi y  oOyuaromerocsi  OyayT  chOpMHUPOBAaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIIHE MO3HABATEJbHbIC
YHHUBEpCalbHble Y4YeOHbIE JCHCTBHS, KOMMYHUKATHBHBIC YHHBEPCAIbHBIC
yueOHbIe AEHCTBUSI, PETYIATUBHbBIE YHUBEPCAJIbHBIE YUeOHbIE JEHCTBUSL.

Ilo3naBaTesibHBIE YHUBEPCAJIbHBIE YUeOHbIE el CTBUA
ba3zoBble 1ornyeckue AefcTBUA:

BBISIBIISITh M XapakTEPU30BaTh CYIECTBEHHbIE TMPU3HAKA OOBEKTOB
(ssBIeHUI), KI1acCU(PUIIUPOBATH UX;

BBISIBIIATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTPUBAEMBIX (pakTax,
JAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DHU3NICCKUM SIBIICHHSIM;

BBISIBIISITh TIPUUMHHO-CJIC/ICTBEHHBIE CBSI3M TPU HM3yYEeHUU (U3HUUECKUX
SBJICHUM W TIPOLIECCOB, JIENIaTh BBIBOJBI C HCIIOJb30BAHHWEM JCTYKTHBHBIX U
WHIYKTUBHBIX yYMO3AKIIOYEHUH, BBIABUTATh THUIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSTENIbHO BBIOMpPAaTh CMOCOO0 pemeHus y4yeOHoW (u3nmuecKoit
3ajauyn  (CpaBHEHHE HECKOJIBKUX BAapUAaHTOB pEIIeHHUs, BBHIOOp Hambosee
MOJIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebCcKue AeiiCTBUS:

MCIIOJIB30BaTh BOTIPOCKHI KaK MCCIIEA0BATEIIbCKUH MHCTPYMEHT TTO3HAHMS,

MIPOBOJIUTH MO CAMOCTOSITEIFHO COCTABIICHHOMY TUTAHY OIIBIT, HECIOXKHBIH
(U3UYICCKHI KCIIEPUMEHT, HEOOJIBIIIOE UCCASA0BAHNE (PU3HUECCKOTO SIBICHUS,

OIICHWBATh Ha TMPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POPMAIIUIO,
TIOJIYYCHHYIO B XOJIC MCCIICIOBAHUS MU KCIICPUMEHTA,;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHHUSI U BBIBOABI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3MPOBATh  BO3MOXXHOE JaJIbHEWIee pa3BUTHE  (HUIUIECKUX
IIPOIIECCOB, a TAaK)KE BBIABUTATh TPEIOIIONKEHUS 00 WX Pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ unpopmaumeii:



MIPUMEHSTh PA3JIMYHBIC METOJIbl, MHCTPYMEHTHI U 3alpOChl MPHU MOUCKE U
orbope wuH(pOpMAIMU WIM JAaHHBIX C YYETOM TPEIIIOKCHHOW Yy4eOHOM
dbu3nYecKoi 3a1a4H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPNPETUPOBATH MH(OPMAIIUIO
Pa3ITUYHBIX BUIOB M (JOPM TIPEIACTABICHHUS,

OIICHWBATh HAASKHOCTh WH(MOpPMAIIUU TIO KPUTEPHUSIM, MPEIIOKCHHBIM
YUHUTEJIeM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh ONTHUMAJbHYIO (QOopMy  MpeCTaBICHUS
uH(pOpMaIMK 1M WILTIOCTPUPOBAThH peIlacMble 3a7a4d HECJI0KHBIMH CXEMaMH,
quarpaMmMaMu, HTHOU rpadukoil 1 ux KOMOMHAIUSIMU.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

B X0Ji¢ OOCYXKJeHUsI y4eOHOro marepuaia, pe3yiabTaToOB JIaOOPaTOPHBIX
paboT W TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI U
BBICKA3bIBAaTh HWJICH, HAIICJICHHBIE Ha peIICHWE 3aJaud MW TMOJAepKaHUE
0J1arokenaTeaIbHOCTH OOIICHHUS,

COMOCTAaBIISATb CBOM CYXKICHUS C CYXKICHUSIMHU JPYTMX YYaCTHUKOB
auanora, OOHapyXKUBaTh Pa3IudKe M CXOJICTBO MO3UIIHA;

BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

yOJIUYHO MPECTABIATh PE3YIbTAThl BHIMOJIHEHHOTO (DU3UYECKOTO OMBITA
(PKCTIeprUMEHTa, UCCIICIOBAHUS, TTPOCKTA);

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
MHIUBUyaJIbHON pabOThI MPU PEIICHUH KOHKPETHON (PU3UUECKOM MPOOIEMBI;

MPUHUMATh IEJIM COBMECTHOM JCATEIHHOCTH, OPTAaHW30BBIBAThH JICHCTBUS
o e€ JOCTHKEHUIO: PaCIpeieNiATh POJId, 0OCYKIaTh MPOLIECCH U PE3yJIbTaThl
COBMECTHOM pabOThI, 000011IaTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATH CBOIO YacTh palbOTHI, TOCTUTAs KAYECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIPABJICHUIO W KOOPJIWHUPYS CBOU ACHCTBUSA C JNPYTUMH WICHAMH
KOMaH/IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIEHO C(HOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:
BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTYAIUSAX, TPEOYIOITUX
JUIS pereHust GU3NYeCcKuX 3HaHUM;



OpUEHTHPOBAThCA B  PA3JIUYHBIX [OAXOAAX MPUHATUS  PELICHUN
(MHAMBUAYaJbHOE, NPHUHATUE pEUIEHUS B TIPYIIE, NPUHATHE PEIICHHI
TPYIIION);

CaMOCTOSITEJIBHO COCTaBJIATh AJITOPUTM PeLIeHUs (PU3MUECKOH 3ajauu WIn
IJIaH MCCIIEJOBAaHUSA C YYETOM HMMEIOUIUMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh MIPeAiaraéMble BAPUAHThI PELICHUH;

Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH MHTEJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U NpeJiararh IjiaH €€ N3MEHEHNS,

OOBSACHATh NPHUYMHBI  JOCTHXKEHHS  (HEJOCTHMKEHUS) PE3YJIbTATOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B AESITEIBLHOCTH (B TOM YHCIIE€ B XOJ BBIIOJHEHUS
(pU3MYECKOro MCCIe0BaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBLINXCS CUTYallUl, yCTAHOBIIEHHBIX OITMOOK, BO3HUKILUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

CTaBUTbH ce€0s1 Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMSI U JIOTUKY IPYroro.

pU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pPelIeHnH (PU3NUECKUX 3a/1a4 WIH
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HPEAMETHBIE PE3YJIBTATBI

K koHuy 0o0yueHusi ¢ 7 kaacce mpeIMETHbIE pe3yJbTaThl Ha YIJIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHATUS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHUS,
HaOIIOJICHUE, OKCIEPUMEHT, MOJeNb, THUIOTE3a, EIUHUIBI (HUINUECKUX
BEJIMYMH, aTOM, MOJIeKYyJla, arperatHble COCTOSHUS BeliecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYecKoe  JBWKEHHE  (paBHOMEpHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TPACKTOpHs, PaBHOJACUCTBYIOLIAA CHI,
nedopmanus (yrnpyras, IulacTHIecKas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBI;

YBEPEHHO pa3nuyaTh sBieHUs (auddy3us, TEmIoBoe ABUKEHHUE YaCTHIL
BEILIECTBA, PABHOMEPHOE JBMIXKEHHE, HEPAaBHOMEPHOE JBHUKEHUE, WHEPLHUs,
B3aUMOJICHCTBUE TE€J, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHON OChIO
BpalllecHUs], Tepeaada AaBiICHUS TBEPABIMU TEJIaMH, >KUJIKOCTSIMU M Ta3aMH,
aTMoc(epHOe aBJIEHUE; IJIABAHUE TeJl, TPEBPAILCHHUS] MEXaHUUECKOU SHEPTHH )
0 ONHCAHMIO WX XapaKTEpHbIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;



pacrmo3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpYy>KaroleM Mupe (B TOM ducie PU3NYECKUE SIBJICHUS B MPUPOIE: MPUMEPHI
JBKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOMW MPUPOJIE, NEUCTBUE
CUJI TSDKECTH, TPEHHUS, YIOPYroCTH B TPUPOJE U TEXHUKE, BIHUIHUE
aTMoc(epHOro aBiIeHUS Ha JKUBOM OpraHM3M, IJIaBaHUE PHIO, phIUaru B Tele
YeJIOBEKA), IPU 3TOM NEPEBOJANTH MPAKTUUECKYIO 3a/1a4y B YU€OHYIO, BBIACIATh
CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKK) (PUINUYECKUX SBICHUN;

OMKCHIBATh U3YUCHHBIE CBOMCTBA Tel M (PU3UYECKUE SIBJICHUS, UCTIOIb3YS
¢uznyeckue BeIMUMHBI (Macca, 00bEM, MIOTHOCTh BEILECTBA, BPEMs, IyTh,
CpelHssl CKOpPOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Teja, CUJia TPEHHS,
JaBJIE€HUE TBEPIOIO TeNa, JAaBJIECHUE CTOJ0A KUIKOCTHU, BBITAJIIKUBAIOLIAS CUJIA,
MeXaHu4yeckasi paboTa, MOUIHOCTb, TUIEYO CHUJIbI, MOMEHT CHJIbI, KO3(pPUIHEeHT
MOJIE3HOTO JAEUCTBUS MEXaHU3MOB, KUHETUYECKasi U MOTEHIMAIbHAs SHEPTHUs),
[P ONHUCAHMM TPABUIBHO TPAKTOBATh (PU3MYECKHUI CMBICT HCHOJb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUsT U E€IUWHULBI (PU3NYECKUX BEIUYUH, HAXOIUTh
(opMynbl, CBS3BIBAIOIIME JAHHYI (PU3MYECKYIO0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTHh TpapUKd H3YYEHHBIX 3aBUCUMOCTEH (U3HUECKUX
BEJINYUH;

XapaKTepHU30BaTh CBOWCTBA Ted, (PU3MUECKUE SIBICHHS U MPOLECCHI,
WCTIOJNB3YS MpaBWiia CI0XKEHUsI CUJ (BIOJb OJHOW TpsiMOI), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumesna, MpaBWIO paBHOBecUs pbrdara (0JI0Ka), «3070TOE
PaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHHsS MEXaHWYECKOM SHEPIHH, IPH 3TOM
JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €T0 MaTEMaTHUECKOE
BBIPAKEHUE;

CTPOUTH MPOCThIE (PU3HUUECKUE MOJEIH PEAbHBIX OOBEKTOB, MPOLECCOB U
SBJICHUM, BBIAEIATh HPHU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMICTBA
OOBEKTOB, TMPOLECCOB, SBICHUM, NPUMEHATH (UINYECKUE MOJCIU s
00BACHEHHS PU3NYECKUX MTPOLIECCOB U PEIlIeHUs YIeOHbIX 3a/ay;

OOBACHATH (PU3NUECKUE SIBICHMS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
B KOHTEKCTE CHUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, W peuiaTh
KaueCTBEHHbIE 33/1aud, B TOM YHCJIEe TPeOYyIOIHe YHCICHHOTO OLEHUBAHUS
XapaKkTepHBbIX 3HAYCHUHA (U3MUECKHX BEJIMYMH, NPU OTOM BBIOMpATH
aJIeKBaTHYIO0 (PU3UYECKYIO MOJIENb, BBISBIISITH MPUYUHHO-CIIE/ICTBEHHbBIE CBA3U U
BBICTPAaMBaTh JIOTHYECKYIO IEMOYKY PACCYKIEHH C OMOpOd Ha H3Y4YEHHBIE
CBOMCTBa (DM3MUECKUX SIBJICHUN, (PU3UUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJEIIN;

pemath pacu€THble 3aa4u (B 2—3 1elCTBUS) 10 U3y4aeMbIM TEMaM Kypca
bu3uKku, BbHIOMpAs aJEKBATHYIO (PU3MYECKYIO MOJENb, C MHCIOJIb30BaHUEM



3aKOHOB M (OpMyJ, CBSA3BIBAIOMIMX (PU3UUYECKHE BEJIUYHMHBI, 3aliChIBATh
KpaTKO€ YCJIOBUE M PA3BEPHYTOE PEIIECHUE 337a4d, BBISIBISATH HEIOCTAIOLIUE
WK U30BITOYHBIE JAHHBIE, OOOCHOBBIBATH BBHIOOP METOJA PEIICHMs 3aJauH,
UCIIOJIb30BaTh  CIPaBOYHbIC  JIaHHbIE,  TIPOBOJUTH  MaTEeMaTUYECKUE
npeoOpa3oBaHUs W PACUYETHI, OLEHUBATh PEATMCTUYHOCTHh IMOIYYEHHOI'O
3HaueHUs] (PU3UYECKOW BEIMYMHBI U ONPEICNSATh Pa3MEPHOCTh (PU3MUECKOH
BEJIMYMHBI, TOJIYYCHHOU TP PEIICHUH 33]1a4H;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO PEUIUTh MPU OMOIIU
(u3NYEeCKUX METOAOB, U MpeajaraTb OpUEHTUPOBOYHBINA CHOCOO pELIeHMS, B
ONMCAaHUM MCCJIEIOBAaHUA PpACIO3HABaTh IPOBEPAEMOE  MPEANOJI0KEHHE
(rumoresy), HHTEPIIPETUPOBATH MMOTYUYEHHBIN pe3ysbTaT;

OPOBOJUTH OMNBITHl 10 HAOMIOACHHUIO (U3MUECKUX SIBJICHUN WU
¢uznyeckux cBOMCTB Tea (AU(Qy3us, TEIIIOBOE paCIIUPEHUE Ta30B, SIBICHUE
MHEPLUHU, U3MEHEHNE CKOPOCTU MPU B3aUMOJICUCTBUM TEJ, Nepeaada JaBiICHUS
KUAKOCTBIO M Ta3oM, MpOSBICHUE JACHCTBUS aTMOC(EpPHOTO JaBJEHUS,
JEHCTBUE MPOCTHIX MEXAHU3MOB): (POPMYJIMPOBATH MPEANOJIOKEHUE (TUIIOTEZY)
O BO3MOXHBIX pe3yJbTaTax HaOJMIOJEHUM, CaMOCTOSATENbHO COOMpaTh
YCTaHOBKY M3 U30BITOYHOTO HAOOpa 00opyAoBaHUs U HOPMYITUPOBATH BHIBOIHI,

MPOBOJIUTh TMpPSMBIE W KOCBEHHbIE HM3MEpPEHUs (PU3UUECKUX BEITUUYHMH
(paccrosiHue, NPOMEXKYTOK BpEMEHH, Macca Tena, O00bEM Tena, CcuJia,
TEMIIEpaTypa, IUIOTHOCTh JKUAKOCTH W TBEPIOrO TeJla, CHUJA TPEHUS
CKOJIB)KEHMS], JTaBJICHHE BO3/yXa, BBITAJKHMBAIOLIAS CHJA, JCWCTBYIOIIAs Ha
HOTpYyKEHHOE B XKUAKOCTb T€J0, KOAPPUIUEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX
MEXaHM3MOB) C MHCIOJIb30BAHMEM aHAJIOTOBBIX U HUGPOBBIX MNpUOOPOB,
000CHOBBIBaTh BBIOOpP METOJ/Ia U3MEPEHUs, PUKCUPOBATH NOKA3aHUS MPUOOPOB,
HaxOJWTh 3HAYECHHE HU3MEPSIEMOM BEJIMYMHBI C IOMOIIBIO YCPEAHEHUS
PE3yNbTATOB CEPUN U3MEPEHHUI U OLIEHUBATH MTOIPEIIHOCTh H3MEPEHUM;

IPOBOJUTH HECJIOXKHBIE AKCIIEPUMEHTAJIbHBIE UCCJIeIOBAHUS
3aBUCUMOCTEN  (PU3MYECKUX BEJIMYMH (3aBUCUMOCTH IYTHU PABHOMEPHO
JBUKYILETOCS Tella OT BPEMEHU JBM)KEHHS TeJa, CUIIbI TPEHUSI CKOIBKEHUS OT
CHWJIBI HOPMAJbHOIO JIaBJICHHS, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHWJIBI TPEHHSI OT IUIOIIAAM CONPUKOCHOBEHHUS TEJ, CHJIbI
YyOPYrOCTH OT VYAJIMHEHUS MPYKUHBI, BBITAJKUBAIOLIEH CUJIBI OT 00BbEMa
NOTPY>KEHHOM YacTH Tejla U OT IUIOTHOCTU KUIKOCTH, €€ HE3aBUCHUMOCTU OT
IUIOTHOCTUA TeJa, OT TJIyOMHBI, Ha KOTOPYIO TOTPYKEHO TeJlO, YCIOBUH
IJIaBaHUA TeJl, yCIIOBUW PaBHOBECHSI pblyara 1 OJIOKOB): COBMECTHO C YUHUTEIEM
dopMynupoBaTh 3amady M TUIOTE3Y HCCIEJOBAHMS, CaMOCTOSTEIbHO
IUTAHUPOBATh MCCJIEIOBAHUE, CAMOCTOSTENIbHO COOMpPaTh 3KCHEPUMEHTAIBHYIO



YCTAaHOBKY C HCIIOJIb30BAHUEM MHCTPYKUWHU, MPEACTABIATh IOJyYECHHbIE
3aBHCHUMOCTH (D)M3MUYECKUX BEJIMYMH B BUAC TaOMUI] U rpaduKOB, OIEHUBATH
HOTPELIHOCTH, JI€JaTh BBIBOBI IO PE3yJIbTaTaM HCCIEI0BAHNUS;

coOnrofaTh IMpaBWiia TEXHUKM Oe30macHOro Tpyda Ipu pabore ¢
71a060paTOPHBIM 000PYIOBAaHUEM;

yKa3blBaTh NPUHLMIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBbl, TEPMOMETp, AMHAMOMETP, COOOUIAIOIINECS COCYIbl, OAPOMETpP, pbIyar,
HOJBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKkTepu30BaTh  NPUHIMIBI  JEHCTBUS  M3YyYEHHBIX  NPUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha HX
onvcanuss (B TOM 4YHCle: MNOJUIMIHUKHA, YCTPOWCTBO BOJOMNPOBOAA,
TUJIpaBIMYECcKUil mpecc, cu(poH, MAaHOMETP, BBICOTOMEpP, MOPIIHEBOM HacocC,
apeoMeTp), HCIOJIb3ys 3HaHUA O CBOMCTBaX (PU3MUECKUX SBICHUH U
HE00XoANMbIe (PU3NYECKHE 3AKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB IMPHU
pElIEHNN YYeOHO-TIPaKTUUECKUX 3a/1a4;

OPUBOJAUTH  MpUMEpbl  (HAXOAWTh  MHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUI B MOBCEAHEBHOM >KU3HU
st obecrieueHus Oe3omacHOCTH Tpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3[0POBbS U COONIOACHHUS HOPM
HKOJIOTMYECKOTO NOBEACHUS B OKPYXKAIOLLEH CPEE;

OCYIIECTBJISATH  OTOOpP  MCTOYHUKOB  HHPOpMAIMU  (PU3UUECKOTO
conepxanusi B MIHTepHeTe, caMOCTOSATENBHO (POPMYIIUPYSI TOMCKOBBIH 3arpoc,
Ha OCHOBE HMMEIOIIMXCA 3HAHUM M MyTEM CPaBHEHUS PA3JMYHBIX MCTOYHHKOB
BBIIETIATh MH(OPMALIKIO, KOTOPAsl SABJSETCS] TPOTUBOPEUMBOM MIIM MOXKET OBITh
HEIOCTOBEPHOMU;

UCIIOJIb30BaTh MPH BBINOJHEHUH YUYEOHBIX 3aJJaHU HAYyYHO-TIOMYJISIPHYIO
auTeparypy (GU3MYECKOro COAEpKaHWs, CHpPABOYHBIE MaTepHUalbl, PECypChl
cetu  MHtepHer, BiageTh  OpuéMaMu  KOHCIIEKTUPOBAHHUS  TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMALUU (PU3NYECKOTO COAEPKAHUS, B TOM YHUCIIE
nyOIMYHO JeNaTh KpaTKue COOOLIEHUS O pe3yibTaTax MPOEKTOB MM y4eOHBIX
WCCIIEIOBAHNUM, MIPU 3TOM TI'PaMOTHO HCHOJIb30BATh W3YYEHHBIH ITOHATHWHBIA
anmapart Kypca (GU3HUKH, COMPOBOKIATh BHICTYIJICHUE PE3EHTAIUEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM pacmlpeiensiTh
00513aHHOCTH B TPYIIIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 33Ja4aMHM, CIEIUTh



3a BBIIIOJIHEHHEM IUIaHA JCUCTBHUM, aJIEKBAaTHO OIEHHBATh COOCTBCHHBIN BKJIA[
B JEATEIBHOCTh TPYIIbI, BBICTPANBATH KOMMYHHKATUBHOE B3aHMMOJCHCTBUE,
YUYUTHIBAs MHEHUE OKPY>KAIOIIIHX.

K kxoH1y oOyueHus ¢ 8 Knacce mpenMeETHbIE pPe3ylbTaTbl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y OOYYAIOIINXCSl YMEHUI:

UCIOJIb30BaTh MOHATHUS (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKHUE U
aMmop(HbIE€ Tela, HACBHIINICHHBIH M HEHACBIIIEHHBIN Nap, cocoObl U3MEHEHHUS
BHYTPEHHEN DJHEPIUU, JJIEMEHTAPHBIN DIIEKTPUYECKHN 3apsii, INPOBOJHUKH,
NOJIYIPOBOJHUKH,  JHUBJIEKTPUKH, WUCTOYHHKM  IIOCTOSIHHOTO  TOKa,
AJIEKTPUYECKOE M MArHUTHOE IOJIsSI, ONTHYECKAas CHCTEMa) U CUMBOJIMYECKUHN
A3BIK (PU3UKU NIPU PEUICHUHU YUYEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO pa3iInyaTh SBJICHUS (TEILJIOBOE pacliupeHue (cxkarue),
TEIJIOBOE PaBHOBECHE, IOBEPXHOCTHOE HATSIKEHHUE, CMauYUBaHUE, KallUJUISIPHbIE
SBJICHMSI, UCIIAPEHUE, KOHICHCALUs, IUIABJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
CHOCOOBI ~ Teryionepeaayu  (TEIIONPOBOAHOCTh, KOHBEKIUS, W3Iy4YCHHUE),
TEIJIOBbIE TOTEpPHU, DJIEKTpU3ALMS Tell, B3aUMOJECUCTBHUE 3apsA/lOB, JECUCTBUS
ANEKTPUYECKOr0 TOKA, KOPOTKOE 3aMbIKAHHME, B3aMMOJECWCTBHE MArHUTOB,
JNEHUCTBAE MAarHUTHOIO MOJs Ha NIPOBOJHUK C TOKOM) IO ONHMCAaHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOLIMX JTaHHOE
busnuecKoe SIBICHUE;

pacno3HaBaTh MPOSABICHHE HW3YYEHHBIX (PU3MYECKUX  SIBJICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (QU3NYECKHE SBJICHUS B MPHUPOJE:
NOBEPXHOCTHBIE U KaNWJUIAPHBIE SBJICHUS B NPHUPOJAE, KPUCTAILIBI B IPUPOJE,
u3nyuyenue CoinHua, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl, 0OpazoBaHHE
poChbl, TyMaHa, WHEs, CHera, OJJICKTpUYECKHE SBJIIEHUS B armocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE 1MOJIe 3eMJIH, Ipeiid MOoI0CoB,
pPOJIb MAarHUTHOTO MOJIA JUISl KM3HU Ha 3emule, MOJISIPHOE CUSHUE), IPU 3TOM
NEPEeBOUTh MPAKTHUUECKYIO 3a7ady B Y4YEOHYIO, BBIICNATH CYLIECTBEHHbBIC
cBOMCTBa (TIpU3HAKK ) (DU3UICCKUX SBICHUM;

OMKCHIBATH U3YUYECHHBIE CBOMCTBA TE U (PU3UYECKUE SIBJICHUS, UCIOIb3YS
(¢u3nueckrue BEIMYMHBI (TeMmeparypa, BHYTPEHHSSI HHEPrus, KOJIUYECTBO
TEIUIOTHI, paboTa rasza, yJelbHas TeIIOEMKOCTh BEIIECTBA, YyAeNbHas TEIJIoTa
TUTaBJICHUS, YAENbHas TeIUI0Ta mapooOpa3oBaHusl, yieiabHas TEIIOTa CrOpaHus
TOIUIMBA, KOA((ULUUEHT IMOJIE3HOTO  JEHCTBUSA  TEIJIOBOM  MalllUHBI,
OTHOCUTEJIbHAS BJIAXKHOCTb BO31yXa, DSJIEKTPUYECKMHM 3apsAl, CWJIa TOKa,
ANEKTPUYECKOE HAIPSDKEHUE, CONpoTuBIeHUE mnpoBoanuka, JOJC B nenu



MIOCTOSIHHOTO TOKa, JJIEKTPUYECKOE YAEIbHOE CONPOTUBIICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh DJIEKTPUYECKOTO TOKa), TNPU OIMNKUCAHUU TPABUIBHO
TPaKTOBaTh (PU3UUYECKUU CMBICI HMCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUCHUS U
eAUHUIBI (PU3MUYECKUX BEIMYUH, HaXOAUTh (hOPMYJIbI, CBA3BIBAIOLIUE JTaHHYIO
(¢u3NYECKyI0 BETUUHUHY C JPYTMMH BEIMYUHAMH, CTPOUTH TpapUKU U3yUYECHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHHSI MOJICKYJIIPHO-KMHETHUYECKOW  TEOpUU
CTPOCHMS BEILIECTBA, YPAaBHEHHE TEIUIOBOTO OajaHca, 3aKOH COXpaHEHUs
ANEKTPUYECKOro  3apsna, 3akoH  KyloHa, OpUHUOUI — CyNEpHO3UIUU
ANEKTPUYECKUX Mojeil, 3akoH Oma s ywyacTka wnenu, npasuia Kupxroda,
3akoH Oma Ui mosiHOM uenu, 3akoH JDkoyis-JleHna, 3aKkoH COXpaHEHMS
SHEPruM, HPU 3TOM pa3InyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M €ro
MaTE€MaTUYECKOE BBIPAKEHHUE;

CTPOUTH NPOCThIE (PU3NUECKUE MOJEIH PEAIbHBIX 00BEKTOB, IPOLIECCOB U
SABJICHUM, BBIICIATh HPHU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOMICTBA
OOBEKTOB, IPOLECCOB, SBICHUM, NPUMEHATH (UINYECKUE MOJEIU s
00BsACHEHUS PU3UYECKUX MTPOLIECCOB U PEIICHUs YICOHBIX 33714,

OOBACHATH (PU3NUECKUE SIBICHMS], TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U pelaTh
KayeCTBEHHbIE 3a/layd, B TOM 4HUCJE TpeOyollue YHCICHHOIO OLEHUBAHUS
XapaKTepHbIX 3HAYCHUH (U3MUECKMX BEJIMYMH, NPU OITOM BBIOMpATH
a/IeKBaTHYIO (PU3NYECKYIO MOJIEIIb, BBISBIISITh IPUYUHHO-CIICICTBEHHbBIE CBS3H U
BBICTPAMBaTh JIOTMYECKYIO LEMOYKY PACCYKICHH C OMOpOM Ha H3YUYEHHBIE
CBOMCTBa (PM3MYECKUX SABJICHUM, (U3MYECKUE 3aKOHBI, 3aKOHOMEPHOCTU H
MOJEIIN;

YBEPEHHO peniaTh pacuy€THbIC 3aa4yM (C OMopoi Ha 2—3 ypaBHEHUS) IO
U3y4aeMbIM TeMaM Kypca (pu3uKH, BbIOUpas aleKBaTHYIO PU3NYECKYI0 MOJIEb,
C HUCTIOJIb30BAHUEM 3aKOHOB U (POPMYII, CBA3BIBAIOUIUX (PU3UUECKUE BEIMYMHBI,
3aMUChIBaTh KPaTKOE YCIOBUE W Pa3BEPHYTOE pEUICHUE 3a]layM, BBISBISATH
HEJOCTAaloOU[Me WM M30BITOYHBbIE JaHHbIE, OOOCHOBBIBATH BBHIOOp MeTONa
pellleHusl 3aJaud, HMCMOJb30BaTh CIPABOYHbIE JaHHBIC, MPUMEHSATH METO/IbI
aHajM3a pa3MEpPHOCTEH, UCIOJIb30BATh Ipaduueckrue METOAbl pelleHus 3ajad,
OPOBOJUTh MaTeMaTHYEeCKHWe TMpeoOpa3oBaHUsi M pacy€Tbl, OLIEHUBAThH
PEATUCTUYHOCTH MOSYYEHHOTO 3HAYCHUS (PU3NYECKON BEIMYMHBI U OMPEIENIATh
pa3MepHOCTh GU3UYECKON BETMYUHBI, OJIYYSHHON PU PEIICHUH 331a4u;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PpEUIMTh MPU MOMOIIU
(Gu3MUecKuX METOJIOB, U MpesiaraTh OPUEHTHUPOBOYHBINA CIOCOO pelieHusi, B



ONKMCAaHUM UCCJIEIOBAaHUA PpACIO3HABaTh IPOBEPAEMOE  MPEATNOI0KECHHE
(rumoTesy), HHTEPIPETUPOBATH MOYUYECHHBIN PE3yNIbTaT;

OPOBOJUTH OMBITHl 10 HAOMIOACHUIO (DU3MUECKUX SIBJICHUN WU
(u3nyecKkux CBOWCTB Tesl (KalWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb [JaBJICHMUS
BO3[yXa OT €ro o0bEéMa M TEMIEepaTypbl, CKOPOCTU IMpPOLecCa OCTHIBAHUS
(HarpeBaHus) MpU U3TYYCHUM OT I[BETa WU3IMydaroumend (MOrIoaoIIeil)
[IOBEPXHOCTH, CKOPOCTb MCIIAPEHUS] BOJABI OT TEMIIEPATypbl KHUIKOCTH U
wiomaau €€ TMOBEPXHOCTH, JJEKTpU3alMs Tedl U B3aUMOJEHUCTBUE
AIIEKTPUYECKUX  3apsAA0B,  B3aUMOJACHMCTBME  IOCTOSIHHBIX ~ MAarHUTOB,
BU3YyaJHM3al[dsl MAarHUTHBIX TIOJIEW TIOCTOSIHHBIX  MAarHWTOB, JICHCTBUSA
MarHUTHOTO MOJIsl HAa TPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMArH1UTa, CBOMCTBA
AJIEKTPOJIBUraTeNsl MOCTOSHHOIO  TOKa):  (OpMYJIUpOBAaTh  MPOBEPSIEMOE
Opeanoio’)keHne (TMIOTE3y) O BO3MOXKHBIX pe3yibTaTax HaONIOIEHUH,
CaMOCTOSTENIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOrO Habopa 000pya0BaHMS,
OTIHCHIBATH XOJI OTBITa U (POPMYITHPOBATH BHIBOIBL;

MPOBOANTH MPSIMBIE W KOCBEHHBIE H3MEPEHHUS (PU3UYECKUX BEITUYUH
(TemmepaTypa, OTHOCUTENbHAS BJIAXHOCTh BO3JyXa, CUJIa TOKA, HaIpsLKEHUE,
yleiabHas TEIUIOEMKOCTh BEIIECTBa, COMPOTUBJIEHHE MPOBOJHUKA, padboTa U
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA) C UCIOIb30BAHUEM AHAJIOTOBBIX U IIU(MPOBBIX
puOOPOB, 0OOCHOBBIBATH BHIOOP METOAA U3MEPEHHUS, (DUKCUPOBATH MOKA3aHUS
npuOOpoB, HAXOAUTh 3HAUYEHHE U3MEPSEMOW BEIMYMHBI C MOMOUIBIO
YCPEOHEHUsI pe3yJIbTaTOB CEepUM HU3MEPEHUM U OIEHHBAaTh IOTPEHIHOCTh
U3MEPEHU;

MPOBOIUTH IKCTIEPUMEHTAILHBIC UCCJIeI0BAHUS 3aBUCUMOCTEN
(u3MUeCKUX BEIMYMH (3aBUCUMOCTH JaBJICHHS BO3JyXa OT €ro o0béMa u
HarpeBaHusi WJIM OXJIAXJEHUS, HCCIEJOBAHUE SIBIICHUS TEIIOOOMEHa Ipu
CMEIIMBAHUU XOJOJHOM M ToOpsdel BOJBI, 3aBUCHUMOCTH COINPOTHUBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, MJIOMIAJAU MONEPEYHOrO0 CEYEHUS U YIEIbHOIrO
CONPOTHUBJICHUSI BEIeCTBAa MPOBOJHUKA, CHJIBI TOKa, MPOTEKAIOIIEro Yepes
IPOBOJIHUK, oT HaTPSHKEHUS HA  TIPOBOJHUKE, UCCJIEIOBAHKE
MOCJIEAOBATEIBLHOIO U MapauIeTbHOTO COSAMHEHUH MPOBOJAHUKOB): COBMECTHO
c yuuteneM (GOpMyIUMpOBaTh 3aJadyy W THUIOTE3y  HCCIEI0BaHU,
CaMOCTOSITENIbHO ITUIAHUPOBATh HCCIEAOBAHUE, CAMOCTOSITEIBHO COOUPATH
HKCIIEPUMEHTAJIbHYI0  YCTAaHOBKY  C  HUCIOJbB30BAaHUEM  HMHCTPYKILMHH,
MPE/ICTaBIATh MOJyUYEHHBIE 3aBUCUMOCTH (PU3NYECKUX BEIMUYUH B BUE TAOIHUI
U TpaduKOB, OLIEHMBATh MOTPEIIHOCTH, JeNIaTh BBIBOJBI IO pe3yibTaTaM
HCCJIEI0BAHMS;



co0moaTh mpaBuiia 0e30MmacHoro TpyAa mpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh  MPUHIMIBI  JEHCTBUS  HW3YyYEHHBIX  MPUOOPOB,
TEXHUYECKUX YCTPONCTB M TEXHOJOTHYECKHX IIPOIECCOB C OMOPOH Ha WX
omucaHusi (B TOM YHCJE: CHCTEMa OTOIJICHUS IOMOB, THTPOMETp, MapoBas
TypOMHa, aMmIepMeTp, BOJBTMETP, CYETUMK OJICKTPUUECKOH JHEPIHH,
AJIGKTPOOCBETUTENbHBIE ~ TPUOOPBI,  HArpeBaTelbHBIE  DIEKTPONPUOOPHI
(mpuMepbl), TPEAOXpaHUTEIM W WX TMPUMEHCHHE B OBITY H TEXHHKE,
OPUMEHEHUE TOCTOSHHBIX MAarHMTOB, 3JEKTPOMArHUTOB, 3JIEKTPOJBUIATEIb
MOCTOSIHHOTO TOKA), WMCIOJIBb3Yys 3HAHMS O CBOMCTBAX (DM3UYECKUX SIBICHUH,
HE00XoANMbIe (PU3NYECKHE 3AKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOICTBA U H3MEPUTEIbHBIC
npuOOphl MO CXeMaM M CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIM TEpMOMETD,
TEPMOC, TICUXPOMETp, THUTPOMETpP, JBUTaTellb BHYTPEHHETO CTOPaHHUA,
AIIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBl JJEKTPUYECKUX Iemed ¢
MOCIIEAOBATEIbHBIM U TapajuIeIbHBIM COCIWHEHHUEM DJIEMEHTOB, pa3iuyas
yCIOBHBbIE O0O3HAUEHUSI D3JEMEHTOB DJIEKTPUUECKUX LIENel, HCIO0JIb30BaTh
CXeMbl M CXEMaTHYHbIE PHUCYHKHM U3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
W3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOILECCOB MPH PEIIeHUU
y4eOHO-TIPAKTUYECKUX 33/1aY;

OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
IPAaKTHYECKOTO MCHOJIb30BaHUS (U3NUYECKUX 3HAHUM B MOBCEIHEBHOW KU3HU
Uit obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 30POBBS U COONIOJACHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH Cpee;

OCYIIECTBJIATh TMOUCK WHGOpManuu (U3NUECKOTO CONEpKaHUS B
WuTepHere, caMOCTOSTENbHO (OPMYNIMPYs TMOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCS 3HAHUNA W CpPaBHEHHS JOTOJHUTEIBHBIX HWCTOYHUKOB BBIICISATH
nHPOpMAIMIO, KOTOpasi SIBISETCSA TMPOTHUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3a/laHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (GU3MUYECKOTO COAEpIKAHMS, CIPABOYHBIE MaTepuajbl, PECYPCHI
cetu  UMHTepHer, BmameTe mpuéMaMH  KOHCTICKTHPOBAaHUS  TEKCTa,
npeodpazoBaHusi HHGOPMAITUU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U KPATKHE YCTHBIE COOOIICHHUS,
0000masi wHGOpPMAIIMI0O W3  HECKOJbKHX  HCTOYHUKOB  (PU3HUECKOTO
COJIep’KaHusl, B TOM 4YHCIIE MyOJUYHO MPEACTABIATH PE3yIbTAaThl MPOECKTHON
WIA WCCIIEAOBATEIbCKOW AESITENFHOCTH, MPH 3TOM TPaMOTHO HCIOJIB30BaTh



M3YYCHHBII NOHATUHHBIN anmapaT Kypca (pU3uKu, COMPOBOKAATH BHICTYILICHUE
MPE3CHTAIUEN;

OpU BBIIOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3MUECKUX
IPOLECCOB  pacHpeneisTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33Ja4aMU, CJIECAUTH 3a BBIIIOJIHEHUEM IUIaHA JEHUCTBUU M
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILEHUBAaTh COOCTBEHHBIM BKJIaJa B
NEATENbHOCTh TPYIIIBI, BBICTPAUBAaTh KOMMYHUKATHMBHOE B3aUMOJCHICTBUE,
IPOSIBIISiS TOTOBHOCTh pa3peniarh KOH(IUKTHL.

K xoHiy oOyuenusi ¢ 9 knacce npenIMeTHbIE Pe3yJbTaThl Ha YIIIyOJICHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

UCIIOJIb30BaTh  MOHATHS  (cucTeMa  OTCu€Tra,  OTHOCUTEIHHOCTH
MEXaHUYECKOTO JIBIDKCHHS, HEBECOMOCTh U IEPErPy3KH, IIEHTP TIKECTH,
MEXaHWYECKHUE BOJIHBI, 3BYK, MH(Pa3BYK W YIbTPa3BYK, JJICKTPOMATHUTHBIC
BOJHBI, PEHTTEHOBCKOC W3IyUYCHHWE, IIIKajga dJICKTPOMArHUTHBIX  BOJIH,
UCTOYHUKHU CBETa, OJM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPHI MCITYCKAHUS U
norjomieHus, anbda-, OeTa- M TaMMa-u3ITy4deHUs, H30TONBI, SACpHAs U
TEPMOsIIEpHAasT SHEPIeTHKA) U CHMBOJUYCCKUN S3bIK (DU3WUKH TIPU PEIICHUU
y4eOHBIX M MMPAKTHYECKHUX 3a]1a4;

YBEPEHHO pa3fnuyaTh sSBJICHUS (paBHOMEpPHOE H HEPABHOMEPHOE
NPSIMOJIMHEWHOE JIBI)KCHHE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXCHHE,
CBOOOJHOE TAaJCHHE TEJ, JABUKEHUE IO OKPYXKHOCTH, B3aUMOJCHCTBUE T,
paBHOBECHE MaTEpUAIbHOM TOYKH, PEAKTUBHOE JIBIJKCHHWE, HEBECOMOCTD,
KojiebaTelbHOe JBMDKCHHE (TapMOHUYECKHE, 3aTyXarollue, BBIHYKICHHBIC
Kose0aHusi), pe30HaHC, BOJTHOBOE JBMKEHHUE (PaCIpOCTPaHEHUE M OTPaKCHHE
3ByKa, wuHTepdepeHunus W AUpaKus  BOJH),  NPSIMOJMHEHHOE
pacmpocTpaHeHHe, OTpaXEHHE W TPEIOMIICHHE CBETa, TOJHOE BHYTpPEHHEE
OTpaXEHHE CBETa, pAa3JIOKEHHEe Oeloro cBeTa B CHEKTP M CIOXKEHHE
CHEKTpPaJIbHBIX I[BETOB, €CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HUKHOBCHHE
JUHEHYATOr0 CIEKTpa M3TYyUYEHHUS) TI0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBIICHUC;

pacmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (U3MYCCKUX  SBJICHUH B
OKpY’KaroieM MHpe (B TOM YUCIIe PU3NYECKHUE SBJICHUS B MPUPO/IC: IPUITHBHI U
OTNUBBI, ABWKeHUE TuTaHeT COJIHEUHON CHUCTEMBbI, PEaKTHBHOE JBW)KCHHE
KUBBIX OPTraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMHU, 3E€MIICTPSICEHUE,
ceficMrUecKre BOJIHBI, IIyHaMH, 9XO, I[BETa TeJ, ONTHYECKHE SIBICHUS B
npupojsie, OHOJOTHYECKOE JACWCTBHE BUAMMOIO, YIbTPa(UOIETOBOTO U
PEHTTEHOBCKOTO  M3JIYYCHHH,  €CTECTBEHHBIM  PaJMOAKTUBHBIA  (QOH,



KOCMHUYECKHE JIy9H, PAJUOAKTUBHOE U3IYUYCHHE TMPUPOIHBIX MHHEPATIOB
JIEUCTBUE PATUOAKTUBHBIX HM3IyUYCHWW HA OPraHWU3M 4YEJIOBEKA), MPHU STOM
NEPEeBOANTh MPAKTHUECKYIO 3a7ady B YYEOHYIO, BBIJCIATH CYIICCTBCHHBIE
CBOMCTBA (TpU3HAKHN) (U3UYECKUX SBICHUM;

OMHCHIBATh M3yUYCHHBIE CBOMCTBA Te M (PU3MUYECKHE SIBJICHUS, UCTIONB3YS
dusnuecknue BENWYMHBI (CpeaHSsT W MTHOBEHHAash CKOPOCTh Teja TpHU
HEpaBHOMEPHOM JIBIDKEHUH, YCKOPEHUE, TTepeMeIleHHE MPU PaBHOYCKOPCHHOM
NPSMOJIMHEHHOM  JBW)KCHUHU, YIJIOBas CKOPOCTh, IEHTPOCTPEMHUTEITHHOE
YCKOpPEHHE, CHuja TPEHUs, CWIa YIOPYrocTd, CHJIA TSKECTH, YCKOPEHUE
CcBOOOHOTO MajieHus], BEC Tela, EHTP TsHKECTH TBEPAOTO Tela, UMITYJIbC Tefa,
UMITYJTbC CHJIBI, MOMEHT CHJIbI, MEXaHHW4Yeckas paboTa W MOIIHOCTb,
NOTCHIIMAJIbHAST DHEPrusl Teja, TMOJHITOr0 HaJl IMOBEPXHOCTHIO 3EMJIH,
MOTEHIIMAIbHASI SHEPTUsl CXKATOM TMPYKUHBI, KWHETUYECKAsi SHEPTHUsl, MOJIHAS
MEXaHWYeCKas DHEprus, TepuoJ W  9YacToTa  KoyJeOaHWW, TIEPHO
MaTeMaTHYeCKOTO U MPYKUHHOTO MAasTHUKOB, JUTMHA BOJHBI, TPOMKOCTH 3BYKa
M BBICOTA TOHA, CKOPOCTH CBETa, IOKa3aTedb MPEJIOMIICHHUS CPEabl), IMPHU
OMHCAHUM TPABWIBHO TPAKTOBaTh (PU3MUYECKUN CMBICT HCHOJIb3YEMbIX
BEJIMYMH, WX OO0O3HAYCHUS W EIUHUIIEI (U3MYECKUX BEJIMYHUH, HAXOIHTH
(GopMynBI, CBS3BIBAIOIINE JAaHHYIO (U3HUYECKYH) BEIWYHWHY C JAPYTHMH
BETMYMHAMH, CTPOUTh TpaduKH U3YYCHHBIX 3aBUCUMOCTEH (DHU3UICCKUX
BEJINYHH;

XapaKTepU30BaTh CBOMCTBA TeJl, (U3UYECKUE SIBICHHUS U TIPOIECCHI,
UCTIOJIb3YSI 3aKOH COXpaHEHUsI JHEPTruu, 3aKOH BCEMHUPHOTO TATOTCHMS,
MIPUHITUIT CYTIEPITO3UIIMA CHJI, TIPUHIIMIT OTHOCUTENbHOCTH ['aymmies, 3aKOHBI
HproTOHA, 3aKOH COXpaHEHHUS HUMITYJIbCa, TEOPEMY O KHHETHYECKON DHEPTHH,
3akoH ['yka, 3akoH bepHyIIM, 3aKOHBI OTPAKEHHUS W TPEIOMIICHHUS CBETa,
(dbopMyTy TOHKOW JIMH3BI, TUTAHETAPHYIO MOJIEIh aToMa, HYKJIOHHYIO MOJEIb
aTOMHOTO f1pa, 3aKOHBI COXPAHEHHUs 3apsIOBOTO W MAacCOBOTO YHCEN TMpHU
SIEPHBIX PEAKITUAX, TIPH ATOM pa3iinyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U
€ro MaTeMaTH4YECKOEe BEIPAKCHHUE;

CTPOUTH (PU3NYECKUE MOJIEH PeaTbHBIX 00BEKTOB, TIPOIIECCOB U SBJICHUMA,
BBIICNIATh TIPU 3TOM CYIIECTBEHHBIE U BTOPOCTETNICHHBIE CBOMCTBA OOBEKTOB,
IIPOIIECCOB, SIBJICHWM, TPUMCHATh (U3HUCCKHUE MOACTH ISl OOBSICHECHHS
(U3NYIECKUX MPOIIECCOB M PEIICHUS yUeOHBIX 3a/1a4;

OOBSACHATH (PU3UIECKUE SIBICHHS, TPOILIECCH U CBOMCTBA TEJ, B TOM YHCIIC
B KOHTEKCTE CHUTYyallMid MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W periaTh
Ka4ueCTBCHHBIC 3a7a4l, B TOM YHCJIE TPEOYIOIMe YHUCICHHOTO OIICHUBAHUS
XapaKTepHBIX 3HAYCHMH (U3MYECKMX BEJIWYMH, TIPU OTOM BBIOMpATH



a/ICKBaTHYIO (PU3UYECKYIO MOJIEIIb, BBISBIISTh IPUYUHHO-CIICCTBEHHBIE CBS3H U
BBICTPANBaTh JIOTHYECKYIO LIETIOYKY PACCYKJICHMU U3 2—3 IaroB ¢ OIOPOM Ha
U3y4YeHHbIE  CBOMCTBa  (U3MYECKUX  SBJIICHUM, (U3MYECKUE  3aKOHHBI,
3aKOHOMEPHOCTHU ¥ MOJIEIIH;

YBEPEHHO peliaTh pacu€THBIC 3aaydl MO0 H3y4aeMbIM TeMaM Kypca
¢u3uku, BBHIOMpas aaeKBATHYIO (U3HUECKYI0 MOJENb, C HCIOJIb30BaHUEM
3aKOHOB U (POpMYJI, CBA3BIBAIOIIUX (PU3WYECKUE BEJIUYMHBI, 3aMUCHIBATh
KpaTKO€ YCJIOBHE U Pa3BEPHYTOE pEUICHUE 3a/1aud, BBIABISTH HEJOCTAIOIIHE
WIK W30BITOYHBIE JAaHHBIE, OOOCHOBBIBATH BBHIOOP METOJa pEUICHMs 3aJauH,
WCIIONIb30BAaTh  CHpPAaBOYHBIC  JaHHBIE, MPHUMEHITh METOJIbl  aHajHu3a
pa3sMEepHOCTEH, UCIMOJb30BaTh TIpaduyecKrue METOAbl PpEIICHUs 3ajady,
OPOBOJUTh MaTeMAaTUYECKUE MpeoOpa3oBaHUsi U pacuérhl, OLIEHUBATh
PEATUCTUYHOCTH NOJYYEHHOTO 3HAUCHUS (PU3NYECKON BEJIMYMHBI U OIPEIEIIATh
pa3MepHOCTh GU3NYECKON BETMYHHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEIIMTh MPH TOMOIIH
¢u3nYecCKuX METOAOB, W Mpeajaratb OPUEHTUPOBOYHBIN CHOCOO pelIeHus, B
ONHMCAaHUU UCCIIEJJOBAHMS  paclo3HaBaThb IPOBEPSIEMOE  MPEAIOJIOKEHUE
(rumotesy), OLEHUBATh MPaBWJIBHOCTh IMOPSJIKA MPOBEACHUS HCCIEI0BaHUS,
WHTEPIIPETHPOBATH MOTYYCHHBIN pPe3ybTarT;

OPOBOAWTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WA
¢usznyeckux CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HbproTOHA, 3akoHa
COXPAaHEHHUs DHEPIUH, 3aKOHa COXPAHEHUS HMITyJbCca, JAEWCTBUE 3aKOHa
bepHyniu M BO3HMKHOBEHHE MOABEMHOM CHIIBI KpbUIa, 3aBUCUMOCTb IEpHOJIa
KoJe0aHu TPY>KMHHOTO MasTHUKA OT MAacChl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHUCHUMOCTh OT aMIUTUTYIAbl MalbIX KojeOaHuil, MpsIMOJUHEIHOE
pacnpoCcTpaHEHHE CBETa, pa3jlokKeHHe OeNoro cBeTa B CHEKTp, H3Yy4YEeHUE
CBOMCTB M300paKE€HUs B IUIOCKOM 3€pKajie U CBOMCTB M300paKeHUs IpeMeTa B
cobuparoniei JMH3e, HAOIIOJICHUE CIUIONIHBIX W JIMHEHYaThIX CIEKTPOB
U3ITyYeHHUs1): (POPMYJIHMPOBATH MPOBEPSIEMOE MPEANOJIOKEHUE (TUIIOTE3Y) O
BO3MOXHBIX pe3yjbTaTax HaOJIOJIEHUM, CAMOCTOSTEILHO COOMPaTh YCTAHOBKY
U3 U30BITOYHOTO Habopa 0O0OpyIOBaHUS, OIUCHIBATH XOJ OMbITA U
(dbopMyIHpOBaTH BHIBOIHI;

POBOJUTH TMPU HEOOXOAUMOCTH CEPUI0 TIPSIMBIX U3MEPEHHM, OMpenemss
CpelHee 3HAYeHUE U3MEpSAEMON BEJIUYMHBI U ONpENessss MOrPelIHOCTb
PE3yNbTAaTOB MPSAMBIX U3MEPEHHI, 000CHOBBIBATH BHIOOpP crocoba M3MEpeHus
(M3MepUTENBHOTO TPUOOpPA);

MPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIMYUH (CPEAHSS
CKOpPOCTb M YCKOpPEHHE Tejla MpPU PAaBHOYCKOPEHHOM JBHXKEHUHU, YCKOPEHHE



CBOOOJHOTO  MaaCHUS, KECTKOCTh MPYXKHHBI, KOIPDUIIMEHT  TPCHHUS
CKOJIBKCHHS, MEXaHWYecKas paboTa W MOIIHOCTh, YacTOTa W TEPUOJ
KOJeOaHU MaTEeMaTHYECKOr0 U  MPYKMHHOTO  MAasTHUKOB, (OKYyCHOE
paccTostHUE COOMparoIIeH JIUH3bI U €€ ONTHYeCcKasi CUila, PaJuoaKTUBHBIN (OH)
C WCIIOIH30BaHUEM aHAJIOTOBBIX U MU(PPOBHIX TPUOOPOB: 0OOCHOBEIBATH BHIOOD
METOJla HW3MEPEHUs, IUJIAHUPOBATH HM3MEPEHMs, CaMOCTOSITEILHO COOHUpATH
AKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY, BBIUMCIATH 3HAUECHHWE BEJIWYUHBI U
aHAJIM3UPOBATh MOJYYEHHbBIE PE3YJIbTATHI, OLIEHUBAS IOTPEIIHOCTh PE3YIHTATOBR
KOCBEHHBIX U3MEPEHUI;

MPOBOAUTH AKCTIIEPUMEHTAJIbHbBIC UCCIICIOBAHUS 3aBUCUMOCTEN
(bU3UYECKUX BEIUYMH (3aBUCUMOCTD IYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
JBYKEHUU 0€3 HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTDH CHUJIBI TPEHUS CKOJIbKCHUS
OT CWJIbl HOPMAJbHOTO JaBJCHHS, Mepuoja KoieOaHW MaTeMaTH4eCKOTro
MasiTHUKa OT JJIMHBI HUTH, OMPENENICHUE YCKOPEHUs CBOOOJHOIrO TMaJCHUS,
HCCIICIOBAHUE W3MEHEHUS BEJIIMUMHBI W HAIPABJICHUS WHIYKIIMOHHOTO TOKa,
3aBUCUMOCTh yTJla OTPAKEHUsI CBETA OT yIJla MaJeHHs, yriia MPEeJIOMIICHUS OT
yria MajcHusi CBETOBOTO JIyda, MCCIEHOBAHUE TPEKOB: M3MEPECHHE SHEPTUH
YaCTHUI[Bl MO0 TOPMO3HOMY IyTH (TI0 ¢oTOrpadusiM)): COBMECTHO C yUUTEIEM
dopMynupoBaTh 3aJadyy M TUINOTE3Y HUCCIENOBAHMS, CaMOCTOSTENBHO
MJIAaHUPOBATH KCCIEAOBAHUE, CAMOCTOSITENIBHO COOMPATh AKCIEPUMEHTATBHYIO
YCTaHOBKY, MPEACTABIATh MOJYyUYECHHbIE 3aBUCUMOCTU (DM3MYECKUX BEIIUYUH B
BUJe TaOiMI] W TpaduKOB, OLEHUBATH MOTPENIHOCTH, JI€JaTh BBIBOJBI TIO
pe3yJbTaTaMm UCCIEIOBaAHNUS;

cobJirofaTh mpaBujia O€30MacHOro Tpyjaa Mmpu paboTe ¢ J1abopaTOpPHBIM
000pyIOoBaHUEM;

XapaKTepu30BaTh  NPHUHIMMBI  JCHCTBUS  W3YYEHHBIX  MPHOOPOB,
TEXHUYECKUX YCTPOHCTB M TEXHOJOTHMYECKHUX IMPOIECCOB C OMOPOM Ha MX
onmucaHuss (B TOM YHCJE: CHOUIOMETpP, JATYHMKHU TOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUsI, pakeTa, 3XOJOT, OYKH, MEpPHUCKOoI, doToanmnapar, MHUKPOCKOII,
TEJIECKON, ONTHYECKUE CBETOBOJbI, CHEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), wucmonp3yss 3HAHUS O CBOWCTBaX (DU3MYECKUX SBJICHUA U
HeoOXxoauMble  (U3MUECKHE 3aKOHOMEPHOCTH, WCIOJIb30BaTh CXEMbl U
CXEMaTUYHbIE PUCYHKH W3YUYEHHBIX TEXHMUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX
npuOOpPOB M TEXHOJIOTMUECKMX IMPOLIECCOB TMPU  pEIICeHUH  y4eOHO-
MPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMBbI JJIS TOCTPOCHHS W300PKCHUNA B
IJIOCKOM 3€pKajie U COOMpAroIei JINH3E;

NPUBOANTh  MPUMEPHl  (HAXOAWTh  WH(OOpPMAIMI0O O  MpPUMEpax)
PAKTUYECKOTO MCIOJIb30BaHUSA (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM >KU3HU



g obecrnieueHus: 0€30MacHOCTH TpU  OoOpamieHHMH C mOpudopamMu U
TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHS 370pPOBbS M COONIOACHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKPYKaIOILEH CpeLE;

OCYIIECTBIISATh MOMCK HMHPOpMAUUM (PU3NYECKOTO COJAEp)KaHUS B
HNHTepHeTe, caMOCTOSITENIBHO (POPMYIIHPYS MOUCKOBBIN 3alIPOC, HAXOAUTh ITyTH
OINpENIeIeHNs]  JIOCTOBEPHOCTU  IOJIyYeHHOW HMH(OpPMAlMd Ha  OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJIHUTEIbHBIX HICTOYHHUKOB;

UCIOJIb30BaTh MIPU BBIIOJIHEHUU YYEOHBIX 3aJJaHU HayYHO-IOMYJISIPHYIO
auTepaTypy (GU3NYECKOTO COAEpIKAHUS, CIPABOYHBIE MaTepuajbl, PECYPCh
cetu  MHTepHer, BiageTh  Opu€MaMH  KOHCIIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHusd HHPOPMALIMU U3 OJHOW 3HAKOBON CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE
UHPOpMAllMd M3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO  COJIEpKaHus,
MyOJIMYHO MPEACTABIATh PE3YNbTaThl MPOEKTHOM WM HCCIIEI0BATEIbCKON
NEATEIIBHOCTH TP 3TOM TPAaMOTHO MCIOJIb30BATh W3YyYECHHBIM ITOHATHIHBIN
anmapar H3y4aemMoro pasznena (U3MKM M CONPOBOXKAATH BBICTYIUICHUE
npe3eHTalnuen ¢ yaéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

LleneBbie OpUEHTUPHI PE3YIIHTATOB BOCIIUTAHMUS.
TpebGoBaHus K IMYHOCTHBIM pe3ynbTataMm ocBoeHus ooyyatommumucs OOIT OO0 ycranosnenst @T'OC OOO.
[{eneBbie OPUEHTUPHI ONPEICTECHBI B COOTBETCTBUM C MHBAPUAHTHBIM COJEPKAaHUEM BOCIUTAHMS OOY4YarOIIUXCS
Ha OCHOBE POCCHHCKHX 0a30BBIX (TPaKTAHCKUX, KOHCTUTYIIMOHAJILHBIX) IIEHHOCTEH, OOECTICUMBAIOT €IWHCTBO
BOCIHUTAaHUS, BOCIIUTATEILHOTO MTPOCTPAHCTRA.
[{eneBbie OpUEHTUPHI PE3YJIBTATOB BOCIIUTAHUS HA YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHMUs.
I'paxxnanckoe BocnuTanue:
~3HAIOMIMN U TPUHUMAIONIUNA CBOIO POCCHICKYIO TPaXIAaHCKYIO MPUHAICKHOCTh (MICHTUYHOCTH) B
MOJIMKYJBTYPHOM, MHOTOHAITMOHAJIBHOM W MHOTOKOH()ECCHOHATBHOM POCCHICKOM OOIIECTBE, B MHPOBOM
CcOOOIIIeCTBE;
~ MIOHUMAIOIIIUIA COMPUYACTHOCTh K MPOIJIOMY, HAacTOsIEMYy U OyaymieMmy Hapoaa Poccuu, ThicsueneTHEH
UCTOPUU  POCCHUMCKOM TOCYJapCTBEHHOCTM HA OCHOBE HMCTOPHUYECKOIO IMPOCBEUICHHS, POCCHICKOIO
HAallMOHAJIBHOTO UCTOPUYECKOTO CO3HAHUS;
~ IPOSIBJISIFOLLMIA YBa)KEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM Poccum, npa3qHukam;
~ MPOSIBJISIFONIMMA TOTOBHOCTH K BBITIOJIHEHHIO OOSI3aHHOCTEH TpaxaaHuHa Poccuu, peanusaiuu CBOUX
IrpaXJIaHCKUX TIPaB U CBOOO IPU YBaKEHUU MPaB U CBOOO/I, 3aKOHHBIX MHTEPECOB JAPYTUX JIIOJICH;
~ BRIPOKAIOIIUN HENpUSITHE 000N TUCKPUMUHALMKM TPaXKJIaH, MPOSIBICHUM 3KCTpEMH3Ma, TEPPOpHU3MA,
KOpPYMIUU B OOIIECTBE;
- MPUHUMAIOIIMKM  y4yacTHEe B JKU3HM Kjacca, 00I11eo0pa3oBaTeibHON OpraHu3aldd, B TOM YHCIIE
caMOyIpaBJieHUU, OPUEHTUPOBAHHBIN HA y4aCTHE B COLUAIBHO 3HAUYMMOU JESTEIbHOCTH.
IlaTpuoTuyeckoe BOCIUTAHME:
— CO3HAIOMIMK CBOIO HAIMOHAIBHYIO, STHUYECKYIO MPUHAIJIC)KHOCTD, JIIOOSIINIA CBOM HApPOJI, €T0 TPAIUIIIH,
KyJIbTYpY,
~ MPOSIBJISIFOIMNA YBAKEHUE K HICTOPUUECKOMY U KYJIBTYPHOMY HACIIEIUIO CBOEr0 U IPYyrux HapoaoB Poccuu,
CHUMBOJIaM, NMPa3JHUKAM, TaMATHUKAM, TPAJULIHUSIM HAPOJIOB, MPOKUBAOIIUX B POJIHOM CTPAHE;



~ MIPOSIBJISIIOIIMI MHTEPEC K MO3HAHUIO POJAHOTO A3bIKa, UCTOPUHU M KYJIBTYPbl CBOETO Kpasi, CBOEr0 Hapoja,
npyrux HaponoB Poccuu;

~3HAOIMA W YBAXAIOIIUW JOCTHWXKEHUs Hamed Pomunel — Poccum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHAX, OOEBBIC IMOJBUTM W TPYJOBBIE JOCTIKCHHS, T€pOeB W 3aUTHUKOB OTeuecTBa B IPOILIOM H
COBPEMEHHOCTH;

~ IPUHUMAIOIINNA y4acTHE B MEPONPUATHUAX MATPUOTUUECKON HAPABIEHHOCTH.
JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

~3HAIOIMHA W YBaXaIOLUMH TyXOBHO-HPABCTBEHHYIO KYJbTYpYy CBOEro HapoAa, OPUEHTUPOBAHHBIA Ha
JyXOBHbIE LEHHOCTH W HPABCTBEHHbIE HOPMBbI HapoJoB Poccuu, poccuiickoro oOmecTsa B CUTYyalMsaX
HPaBCTBEHHOI'O BbIOOpA (C YUYETOM HALMOHAJIBHOM, PEIUTHO3HON MTPUHAIIIEKHOCTH );

~ BBIp@XKAIOUIMI TOTOBHOCTh OLICHMBATh CBOE IIOBEJACHHME M IMOCTYIKH, MOBEJCHUE W IOCTYNKH APYTHX
JOJEH € MO3UIMN TPAJUIMOHHBIX POCCHUCKUX TYXOBHO-HPABCTBEHHBIX IEHHOCTEN U HOPM C YYETOM OCO3HAHHUS
IOCJIEICTBUN ITOCTYIIKOB;

~ BBIPQXKAIOUIMI HENPUATHEC AHTUTYMAHHBIX M ACOLMAIBHBIX IOCTYIIKOB, IOBEACHMS, MPOTHBOpPEYAIIMX
TpPaJMLIMOHHBIM B POCCUM 1yXOBHO-HPAaBCTBEHHBIM HOPMaM U LICHHOCTSM;

~ CO3HAIOUINI COOTHOIIEHHE CBOOOJBI M OTBETCTBEHHOCTH JUYHOCTH B YCJIOBUSAX HHAMBHIYAJIbHOTO U
OOLIECTBEHHOTO MTPOCTPAHCTBA, 3HAUEHUE U LIEHHOCTh MEKHAIIMOHAJIBHOTO, MEKPEJIUTMO3HOTO COracusl JItoJIeH,
HapoJ10B B Poccuu, ymeronuii o01marses ¢ JII0AbMH pa3HbIX HAPOJOB, BEPOUCIIOBEIAHUM;

~ MPOSIBJISIIOIIMI YBaXEHUE K CTAPIIMM, K POCCUMCKUM TPaJIULHMOHHBIM CEMEHUHBIM IIEHHOCTSIM, HHCTUTYTY
Opaka Kak COr03y MYXUUHBI U AKEHIIUHBI U1 CO3/IaHUS CEMbH, POKJICHUS U BOCIIUTAHUS JETEH;

~MPOSIBJISIFOIMIA MHTEPEC K YTEHHIO, K POJHOMY S3BIKY, PYCCKOMY S$3bIKy M JIUTEpaType KakK 4acTu
JTYXOBHOM KYJIBTYPbI CBOETO HapO1a, POCCUMCKOr0 O0IIEeCTBA.

JCTEeTHYECKOe BOCIIUTAaHUe:
~ BBIP@KAKOIIMKA MOHUMAHHE LEHHOCTH OTEYECTBEHHOIO M MHUPOBOIO HMCKYCCTBA, HAPOJHBIX TPAIAULHANA H
HapOJHOT'0 TBOPUYECTBA B UCKYCCTBE;
~ TPOSBIIAIOMIMN 3MOLUMOHAIBHO-YYBCTBEHHYK) BOCIPHMMYHMBOCTh K Pa3HbIM BHJAM HCKYCCTBA, TPAaIULUSAIM U
TBOPUYECTBY CBOETO U APYIMX HAPOJIOB, IOHUMAHUE UX BIIMSAHMS HA IOBEJICHUE JIOJEH;



- COBHaIOHII/Iﬁ POJIb Xy,Z[O}KeCTBeHHOﬁ KYJbTYPbI KaK CpPCACTBA KOMMYHHKAIIMM W CAMOBBIPAXKCHUA B

COBPCMCHHOM 06HICCTB€, 3HAYCHUC HPABCTBCHHBIX HOPM, HeHHOCTeﬁ, Tpa}:munﬁ B UCKYCCTBC;

~ OpHUEHTUPOBAHHBINA Ha CAMOBBIPAKEHUE B PA3HBIX BUIAX UCKYCCTBA, B XyI0KECTBEHHOM TBOPUYECTBE.
du3znyeckoe BocnuTaHue, popMupoBaHue KyJabTYPbl 310POBbS U IMOIHOHAIBHOIO 0J1ar0MOJTyYHs:
~ MIOHUMAIOIUNA TICHHOCTh JKU3HU, 3I0POBbsl U 0€30MaCHOCTH, 3HAYEHUE JUYHBIX YCWIIMA B COXpPaHECHUU
3I0POBbSI, 3HAIOMIMI M COOJIIOAAIONIUNA TMpaBuiaa OE30MaCHOCTH, OE30MAaCHOr0 MOBEJCHHUS, B TOM YHCIIE B
UH(POPMALIMOHHOH CpEJIE;
- BBIpaXXaloOUIMi yCTAaHOBKY Ha 3J0POBBIN 00pa3 *U3HH (3J0pOBOE MUTAHUE, COONMIOAEHUE TMTHEHUYECKUX
MpaBul, COATAHCUPOBAHHBIA PEXKUM 3aHATUM U OTJbIXA, PETYIAPHYIO PU3UYECKYIO AKTUBHOCTb);
~ IPOSIBJISIIOIMNA HEMPUSATHE BPEAHBIX MPUBBIUEK (KYpEHHUsI, yHOTPEOJIEHUS alIKOT0Jisl, HAPKOTUKOB, UTPOBOM
U UHBIX (hOPM 3aBUCUMOCTEH ), IOHMMAaHKE UX MOCIEACTBUH, Bpeaa sl PU3MUECKOro U MCUXUYECKOTO 3/I0POBbSI;
~ YMEIOIIMNA OCO3HaBaTh (PU3MUECKOE M IMOLIMOHAIBHOE COCTOSIHUE (CBOE U APYTUX JIFOJEH), CTpeMSILIUICs
yIPaBJIATh COOCTBEHHBIM AMOIIMOHATILHBIM COCTOSTHUEM;
~ CIIOCOOHBIN aIaNTUPOBATHCA K MEHSIOUUMCS COIIMAIbHBIM, MHOPMAIIMOHHBIM U MPUPOJIHBIM YCIOBUSIM,
CTPECCOBBIM CUTYaLIUSIM.
TpyaoBoe BocnuTanue:
~ YBOXAOUMHA TPYyA, PE3yJbTaTbl CBOEr0 TpyHa, TpyAa HAPYIUX IJIIOJACH; MPOSBISIOIIMA HHTEPEC K
MPAKTUYECKOMY M3YyUYEHHIO Mpodeccuii M TpyJa pa3iMyHOrO poAa, B TOM YHUCJIE Ha OCHOBE IMPUMEHEHUs
MPEIMETHBIX 3HAHUN;
~ CO3HAIOIIMKM BaXKHOCTh TPYAOJI00Us, 0Oy4eHUs TPYAy, HAKOTUIEHHUS] HAaBBIKOB TPYJOBOM N1€ATEbHOCTH Ha
MPOTSHKEHUH KU3HM JIJISl YCTIEIIHOM po(ecCHOHaIbHOM caMopeani3aluny B POCCUICKOM OOLIECTBE;
~ YYaCTBYIOIIMI B pEIICHUH MPAKTHUYECKUX TPYJAOBBIX e, 3aaad (B cembe, 00IIe00pa3oBaTelbHON
OpraHu3aliy, CBOEH MECTHOCTH) TEXHOJIOIMYECKON U COLMAIbHOM HAMPaBIEHHOCTH, CIOCOOHBIA HHULIMMPOBATD,
IJIAHUPOBATH U CAMOCTOSITEIBLHO BBIMIOJIHATH TAKOTO POJia AEATEIbHOCTD;
~ BBIPQXKAIONTNI TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M TIOCTPOEHUIO HWHAMBUAYAIHLHON TPACKTOPUHU
00pa3oBaHMsI U )KU3HEHHBIX TUTAHOB C YY€TOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEH.
JKOJI0rnYecKoe BOCIMTAHHE:



HHTEPECOB, CIIOCOOHOCTEH, TOCTHKCHHI;

~ MIOHUMAIOIINI 3HAYEHHUE U TJIOOAIbHBIN XapaKTep dKOJIOTUYECKHUX MPpoOJieM, MyTel uX penieHus, 3HaueHue
AKOJIOTUYECKOH KYJIbTYpPhI YEIOBEKA, OOIIECTBA;
~CO3HAIONIMKM CBOIO OTBETCTBEHHOCTh KaK TpaXIaHWHA W TOTPEOUTENs] B YCIOBHUSX B3aMMOCBS3U
IIPUPOTHOM, TEXHOJIOTUYECKON U COLUAIIBHOU CPET;
~ BBIPQKAIOIIUN AKTUBHOE HENPUATHE IEHUCTBUM, NPUHOCAIIUX BPEJ IPUPOJE; OPUEHTUPOBAHHBIM Ha
MpUMEHEHNE 3HAHUN €CTECTBEHHBIX W COIMAJIBHBIX HAYK IS PEIICHUS 3a7ad B O0JacTH OXpaHbI MPUPOJIHI,
IJTAHUPOBAHMS CBOMX MOCTYNKOB M OLEHKH UX BO3MOKHBIX IMOCJICICTBAN ISl OKPYKAIOLIEH CPEbL;
~ YYaCTBYIOIIMHN B MPAKTUYECKOU NEATEIBHOCTH IKOJIOTMYECKOM, TPUPOAOOXPAHHON HANPABIECHHOCTH.
IleHHOCTH HAYYHOI'0 O3HAHMSA:
— BBIp@XalolMi MO3HABATEIbHBIE MHTEPEChl B PAa3HBIX MPEAMETHBIX OO0JACTAX C YYETOM HHJIUBHUIAYATbHBIX

— OPHUEHTUPOBAHHBIN B JEATEIBHOCTH HA Hay4YHbIE 3HAHMS O MPUPOAE U OOLIECTBE, B3AaUMOCBS3AX YEJIOBEKA C
IIPUPOTHON U COLMAIIBHON CPENOM;

— pa3BUBAIOIIMM HABBIKM HCIIOJIb30BAHUSL PA3JIMYHBIX CPEACTB ITO3HAHUS, HAKOIUIEHUS 3HAHUHW O MUpE
(s13bIKOBAst, YUTATENbCKAS KyJIbTYpa, AESITEIbHOCTh B UHPOPMALIMOHHOM, LU(PPOBOH cpene);

— JIEMOHCTPUPYIOLIMI HaBBIKM HAOIIOJJEHUH, HAKOIIEHUS (PaKTOB, OCMBICIICHHS OIbITA B €CTECTBEHHO-HAYYHON
Y TYMaHUTApHOM 00JaCTsIX MO3HAHUS, UCCIIEI0BATEIbCKON eI TEIbHOCTH

7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBo yacoB

DJleKTpoHHbIe (LM (poBbIE)

Ne i/m Konrpoabsnbsie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoThI
Pa3neu 1. ®usuka u e€ posib B NIO3HAHMHN OKPY/KAKOIIEro MUpa
bu6mmoreka [IOK
1.1 du3nka — HayKa 0 PUPOJIe 2
K pHpoA https://lesson.edu.ru/03/77?class=77

1.2 du3nyecKre BeTHINHBI 4 3 bu6mmorexa [IOK




1.3

EcrecTBeHHO-Hay4HBIN METO/
MIO3HAHUSA

https://lesson.edu.ru/03/77?class=77

bubmuorexa [JOK
https://lesson.edu.ru/03/77?class=77

Hroro no pazneny

Pa3znea 2. [lepBoHayaibHble CBEeJeHUS 0 CTPOEHUHU BellleCTBA

8

2.1 Crpoenue BemecTsa 2 bubmorexa [OK
' P B https://lesson.edu.ru/03/77?class=77
59 JIBHm>xeHne U B3aUMOJICHCTBHUE 4 bubmuorexa [JOK
' JaCcTHIl BEIIESCTBA https://lesson.edu.ru/03/77?class=77
bubmuorexa [JOK
2.3 ArperarHble COCTOSIHUS BELIECTBA 1
p B https://lesson.edu.ru/03/77?class=77
Hroro no pazneny 7
Paznen 3. /IBu:kenune U B3auMojieiicTBue Tej
bu6mmoreka [IOK
3.1 MexaHHUUeCKO€E OBMKEHUE 10
a https://lesson.edu.ru/03/77?class=77
bu6mmoreka [IOK
3.2 Wuepius, Macca, INIOTHOCTh 9
pi ’ https://lesson.edu.ru/03/77?class=77
bu6mmoreka [IOK
3.3 Cuita. Bunsr cun 15
a1 https://lesson.edu.ru/03/77?class=77
Uroro mo pazneny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
apiieHue. [lepenaya qasieHus
g R peAata A bubnmnoreka [JOK
4.1 TBEPABIMU TEJIAMU, KUJIKOCTIMU U 5

rasaMu

https://lesson.edu.ru/03/77?class=77




4.2 JlaBIIeHHE )KUIKOCTH 6 bubmmorexa [OK
' s https://lesson.edu.ru/03/77?class=77
bu6mmoreka [IOK
4.3 ATMOChEPHO® HaBICHHC > ! https://lesson.edu.ru/03/77?class=77
44 JleficTBHE KUJIKOCTH U Ta3a Ha 12 3 bubnmoreka [JOK
' MOTPYXEHHOE B HUX TEJIO https://lesson.edu.ru/03/77?class=77
Wroro mo paszneny 28
Paznen 5. Pabora u MOIHOCTL. JHeEpIrus
bu6mmoreka [IOK
A P 1
> aboTa 1 MOWHOCTS 6 https://lesson.edu.ru/03/77?class=77
bubmuorexa [JOK
2 IT 2
> POCTHIE MEXATHIMEL 8 https://lesson.edu.ru/03/77?class=77
bu6 K
5.3 MexaHuueckasi SHeprus 5 1 nonmorexa 11O
https://lesson.edu.ru/03/77?class=77
Uroro no pazaeny 19
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 IToBTOpUTENBEHO-0000IIAIOIINI 6
' MOJLYJTb
Wroro mo pazneny 6
BIIIEE KOJIMYECTBO YACOB I1
OBbII{ O CTBO HACOB I1O 102 23

I[TPOTPAMME




8 KUIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3aeioB U TeM DJieKTpoHHbBbIE (I (PPOBBIE)
Kourposbnbie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Paszgen 1. TenioBelie ABJIeHUSA
bubmuorexa [JOK
1.1 CTpoeHHEe ¥ CBOWCTBA BEIECTBA 6
p m https://lesson.edu.ru/03/08?class=08
bubmuoreka [JOK
1.2 TeruioBsie IPOLIECCHI 33 1 6.5
pott https://lesson.edu.ru/03/08?class=08
Utoro no pazneny 39
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIEKTPUUYECKUE 3apSIIbL.
2.1 3a H)I(re)HHLIe Tenai IfX 9 1 bubmorexa LIOK
' p . https://lesson.edu.ru/03/08?class=08
B3aUMOJEUCTBUS
bu6mmoreka [IOK
2.2 ITocTOSHHEBIN 3IEKTPUUECKUN TOK 31 1 10
p https://lesson.edu.ru/03/08?class=08
bub6anorexa IIOK
2.3 MarsauTHsle IBIICHUSA 11 2 4 &
https://lesson.edu.ru/03/08?class=08
bu6mmoreka [IOK
2.4 DIIeKTpOMAarHuTHas UH us 7 1 1
p AyKIL https://lesson.edu.ru/03/08?class=08
Hroro no paszneny 58
Pa3nea 3. IloBTopuTe/ibHO-00001IaI0IIM I MOYJIb
31 [ToBTOpHUTENBEHO-0000IIAIOIINN 5

MOIYJTh




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102

225




9 KIIACC

KoanuecTBo 4acoB

Ne HanmeHnoBaHue pa3ae/ioB U TeM JyiekTpoHHbIE (IU(PPOBBIE)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pa3znea 1. Mexannueckue siBJeHHUS
MexaHn4ecKoe JIBHKEHHUE U bubmuorexa [JOK
1.1 30 1 4
CHOCOOBI €ro OMMUCAHUSA https://lesson.edu.ru/03/09?class=09
bubmuorexa [JOK
1.2 BsaumoneiictBue Ten 18 4
A https://lesson.edu.ru/03/09?class=09
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHEHUS 15 1 2
P https://lesson.edu.ru/03/09?class=09
Wroro mo paszneny 63
Pasznea 2. Mexannueckue K0J1e0aHUS H BOJTHEI
bu6anorexa IIOK
21 Mexannueckue KojieOanus 8 3.5 1
https://lesson.edu.ru/03/09?class=09
bu6mmoreka [IOK
2.2 Mexannueckre BOJIHEL. 3B 10 3
YK https://lesson.edu.ru/03/09?class=09
Hroro no paszneny 18

Pa3nea 3. DiiekTpoMarHuTHoe noJie U 3J1eKTp

OMArHUTHBIC BOJIHbBI

31 3J'ICKTpOMaFHI/ITHOC II0JIE U

OJICKTPOMAarHuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuoreka [JOK
https://lesson.edu.ru/03/09?class=09

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOHBI pacIpPOCTPAHEHUS CBETA 8 2 bubmorexa LOK
' pactipoctp https://lesson.edu.ru/03/09?class=09
bu6mmoreka [IOK
4.2 JInH3EI 1 onITHYECKHE IPHOOPEI 6 1
P P https://lesson.edu.ru/03/09?class=09
Bubnumoreka IIOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 2 1 i
https://lesson.edu.ru/03/09?class=09
Wroro mo pazneny 16
Pa3pen 5. KBanToBbIe IBJICHUSA
51 Hcnyckanue 1 OronieHue cBera 4 1 bubnnorexa [HOK
' aTOMOM https://lesson.edu.ru/03/09?class=09
bubmuorexa [JOK
5.2 CrtpoeHue aTOMHOTIO siapa 5
P AP https://lesson.edu.ru/03/09?class=09
bubmuorexa [JOK
53 SInepHble peakuu 7 1
Acp peakit https://lesson.edu.ru/03/09?class=09
Hroro no paszneny 16
Paznen 6. [ToBTOpHUTEIbHO-00001AI0 M MOAY b
MexaHn4decKue SIBICHUS
6.1 (TOBTOPUTETHHO-0000ITAFOIIIHIA 6 3 bubmorexa HOK
) P [HAtom https://lesson.edu.ru/03/09?class=09
MOJIYJIb)
TemoBble SIBJIEHUSI
6.2 (OBTOPUTETHHO-0000ITAFOIIIHIA 3 bubmmoreia LIOK
' p ottt https://lesson.edu.ru/03/09?class=09
MOJYJIb)
DNEeKTPOMArHUTHBIE SIBJICHUS
6.3 (rIOBTTop UTEITBHO-0000IAFOIITHIA 3 1 bubmmorexa LIOK
' p ot https://lesson.edu.ru/03/09?class=09
MOJTYJTb)




CBeTOBBIE SIBJICHUS

. bu6mmoreka [IOK
6.4 (noBTOpHTELHO-0000MmAIoMMH 1 ! https://lesson.edu.ru/03/09?class=09
MOJIYJIb)
6.5 [ToBTOpUTENBEHO-0000IIAIOIIINT 4 bubmumorexa [IOK
' MOJYJTb https://lesson.edu.ru/03/09?class=09
Hroro no pazneny 17
OBUIIEE KOJIMYECTBO YACOB IT1O 136 26.5

I[TPOTPAMME




ITPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OFPA30OBAHUS

7 KJIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pasjiniaTtb SABJICHHUA II0 OINMCAHHUIO HX XapaKTCPHBIX CBOIMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHSI/I‘leCKOC SBJICHUC

13

pacrmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUECKUX SIBICHUHA B
OKpY’KarollleM MHpE, B TOM 4Hciie (pU3ndecKue SBJICHUS B IPUPOAE, IPU
3TOM TNEPEeBOAUTH MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIICISTH
CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

ONMCHIBaTh M3y4YCHHblE CBOMCTBa Tel W (U3UYECKUE SBJICHUS,
UCTONb3ysd (U3MYECKHE BEIMYUHBI, MPH ONUCAHUU MPAaBUIBHO
TPaKTOBaThb  (U3MYECKUH CMBICT  MCIOJIB3YEMbIX  BEJIMYMH, MX
0003HaYeHMs U EAMHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (OPMYIIbI,
CBS3BIBAIOIIME  JIAaHHYIO  (DU3MYECKYI0  BEIMYMHY C  JAPYTUMH
BEJIMYMHAMHU, CTPOUTDH TpaUKHU U3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH

1.5

XapaKTepu30BaTh CBOWMCTBA Tel, (pU3MYECKHe SBICHUS W TPOIECCHI,
WCNOJIb3ysl W3YYEHHBIE 3aKOHBI, IMPH H3TOM JaBaTh CIIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MAaTEMATUUYECKOE BBIPAKCHHE

1.6

OOBSICHATh (U3NYECKHUE SBJICHUS, MPOLECCHl U CBOWCTBA T€l, B TOM
4yucieé W B KOHTEKCTE€ CUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIIBIATH I[PUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTh
oOBsicHeHHe U3 1 — 2 JOru4ecKuX 1aroB ¢ onopoi Ha 1 — 2 U3y4yeHHBIX
cBOMcTBa  (U3MUYECKUX  SBJIIEHUH, (U3MUECKHX  3aKOHAa  WIH
3aKOHOMEPHOCTH

1.7

pemiath pacu€THble 3aaud B 1 — 2 AEMCTBUSA, UCHOJIb3YS 3aKOHBI U
(dbopMyIibl, cBs3bIBatOIIMe (U3NYECKUE BEIWYMHBI: HA OCHOBE aHAIIM3a
yCIIOBUSL ~ 3a7laud  3alUChIBaTh  KpPaTKOE  yCIIOBUE, IMOJCTaBIATh
¢du3nyeckre BEIUMYMUHBI B (GOPMYIbI U MPOBOJIUTH PACUEThl, HAXOAUTh
CIpaBOYHbIE JTaHHBbIE, HEOOXOAUMBIEC AJIi PELICHUS 3a/]ay, OLCHUBATh




PEAUTMCTUIHOCTD TOTYYCHHOU (PU3HUECKOM BEITNIMHBI

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOKHO PELIUTh MPU T[OMOIIU
(bu3MYeCKUX  METOAOB, B OMNHCAHMHU  HCCIEIOBAaHUS  BBIICISTH
MPOBEPAEMOE MIPEAIIOI0KEHUE (rumotesy), pas3nuyaTh u
MHTEPIPETUPOBATH MOJIYUYCHHBIH PE3ylbTaT, HAXOIUTh OUIMOKH B XOJI€
OIIbITA, ACJIATh BBIBO/LI IO €0 pE3yjibTaTaM

1.9

MPOBOJIUTh OMNBITBI 10 HAOMIOJACHUIO (DU3MYECKUX SIBJICHUH WU
(buznuecKux CBOMCTB TeN: (hopMynupoBaTh MIPOBEPSIEMBIC
MPEANONIOKECHHS,  COOMpAaTh  YCTAaHOBKY W3  TMPEIJIOKCHHOTO
000pyIOBaHUs, 3aITUCHIBATH X0/ OIBITA U (HOPMYJIUPOBATH BHIBOJIBI

1.10

BBINOJIHATE TPSIMbIE HM3MEPEHUs C HCIOJIb30BAHUEM AHAJIOTOBBIX U
U(POBBIX TPHOOPOB, 3AMHCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHO} a0COIOTHOM MOTPEITHOCTH N3MEPEHUI

1.11

MPOBOANTH MCCIECAOBAaHNUE 3aBUCHMOCTH OIHOM (pU3NYecKol BeTWYHHBI
OT JIpyrod C HCIIOJIB30BAHUEM NPSAMBIX H3MEPEHHH, y4acTBOBATH B
IUTAHUPOBAHUM Y4E€OHOTO WCCIEeNOBaHMSA, COOMpPATh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHS, CIEAYS MPeIOKEHHOMY IUIaHy, (UKCHpOBaTh
pe3yabTaThl MOJYYCHHON 3aBHCUMOCTH (PM3MUECKMX BEIMYMH B BUJE
MPEUIOKEHHBIX TaOMHIl ¥ TpaduKOB, JENaTh BHIBOABI 10 pe3yibTaTaM
UCCIIeI0BaHUS

1.12

MPOBOAUTh KOCBEHHBIE M3MEPEHUS (UINYECKUX BEIMYUH, CIEnys
MPEII0KEHHOW MHCTPYKLMU: IPU BBINOJHEHUH H3MEpPEHUil cobupaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYMCIIATH 3HAYEHUE HCKOMOU
BEJINYUHBI

1.13

coOnrofaTh MIpaBWia TEXHUKM Oe3omacHOCTH Mmpu  pabore ¢
71a00paTOPHBIM 000PYyI0BAaHUEM

1.14

yKa3bIBaTh MPHUHLUIBI JEHCTBUS MPHUOOPOB M TEXHUUECKUX YCTPOUCTB,
XapakTepu30oBaTh MPUHIUMBI JEHCTBUS HW3YYEHHBIX MpPUOOPOB U
TEXHUUYECKUX YCTPONUCTB C MOMOUIBIO UX OMUCAHMSI, UCIIONIb3Ys 3HAHUS O
CBOMCTBAaX (pU3MUECKUX SBJIEHUN U HEOoOXOauMble (PU3UUECKHE 3aKOHBI
U 3aKOHOMEPHOCTH

1.15

OPUBOAUTH  TNpPUMEpPHl  (HAXOAUTh HMHPOPMALMIO O TMpuUMepax)
MPaKTUYECKOTO HCIOIb30BaHUs (PU3MUECKUX 3HAHUNA B MOBCEIHEBHOM
KU3HU 1J1 obecriedeHusi 0e30MmacHOCTH MU 0OpalleHuy ¢ mpudopaMu u
TEXHUYECKUMH YCTPOICTBaAMH, COXpaHEHUS 3JI0pPOBbS U COOJIOJEHUS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpY’Kalollel cpezie

1.16

OCYILIECTBISATH OTOOp MCTOYHUKOB HMH(popMauuu B cetu HHTepHeT B
COOTBETCTBMM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAaHUM M MyTEM CpaBHEHUS PA3IMYHBIX HCTOYHHKOB
BBIIECTISITH MH(POPMAIUIO, KOTOPAsl SABJISETCS IPOTUBOPEUUBOMUIN MOXKET




OBITh HEZJOCTOBEPHOM

1.17

WCIOJIb30BaTh MPH BBIMOJIHEHUN YU€OHBIX 3a/laHUN HAyYHOIIOMYJISPHYIO
TuTepaTypy (pu3mMdeckoro coaep)kaHus, CIPaBOYHBbIE MaTepuabl,
pecypcel cetu HMHTEpHET, BIAAETh MNPUEMAMU KOHCHEKTUPOBAHUSA
TEKCTa, MpeoOpa3oBaHus MHPOPMAIIUN U3 OJHOW 3HAKOBOH CHUCTEMBI B

APYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPaTKHE MMCbMEHHbIE U YCTHBIE COOOIEHUS Ha
ocHOBE 2 — 3 MCTOYHHMKOB MH(OpPMALUU (PU3HUECKOTO COACPIKAHUs, B
TOM 4Hcle NyOIMYHO JenaTh KpaTKHe COOOLIEHUs O pe3yiabTarax
IIPOEKTOB WM Yy4YeOHBIX MCCIEAOBAHUN, MPU 3TOM TI'PaAMOTHO
WCIOJNB30BAaTh M3YYCHHBIN TOHSATHHHBIA ammapaT Kypca (QHU3UKH,
COIIPOBOXKAAThH BBICTYIJICHUE NIPE3EHTALUEN

1.19

IIPU BBINOJIHEHUHU YYEOHBIX MPOEKTOB M HCCIEIOBaHUM pacrpeneisiTh
0053aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJICHHBIMH 3aJla4aMH,
CIIEIUTHh 3a BBINOJHEHUEM IUIAHA JEHUCTBMM, aJeKBaTHO OLCHUBATH
COOCTBEHHBIH  BKJaJ B  JIEATEIIBHOCTh  IPYIIbI,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOJECICTBHUE, yUNTHIBasi MHEHUE OKPYXKAIOIINX

8 KUIACC

Kon
NMpoBePsieMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0O 00111€er0 00pPa30BaHUA
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HCIIOJb30BaTh MMOHATHA

1.2

pas3jindaTth ABJICHHUA 110 OHNHCAHHUIO HUX XaAPAKTCPHBIX CBOWMCTB MU Ha
OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKOC SBJICHUC

1.3

pacro3HaBaTh MpPOSBIEHUE U3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIllleM MHpE, B TOM 4uciie (GU3NUecKHe SIBICHUS B IPUPOJIE, IIPH
TOM TMEPEeBOAMUTH TPAKTHUECKYIO 3ajadyy B Y4yeOHYI0, BBIJIENATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUIN

14

ONMCBHIBATh M3y4YCHHBIE CBOMCTBa Tel W (U3NYECKHE SIBICHUS,
UCTIONB3ysd (U3WYECKWE BEIWYWHBI, TPH ONUCAHWW TPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICI UCHOJIB3YEMBIX BETUYMH, 0003HAUEHUS
U eIMHUIBI (PU3NYECKUX BEIMYUH, HAXOAUTh (DOPMYJIbI, CBSA3bIBAIOIINE
JTaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYIMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETMUNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (DU3MUYECKUE SIBICHHUS W IPOLECCHI,
UCIOJIb3YSl M3YyYEHHBIE 3aKOHbI, IpPU OTOM JaBaTb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIICHIBATh €0 MATEMaTHYECKOE BhIPAKEHHUE




1.6

OOBSICHATh (PU3NYECKHE MPOIIECChl U CBOMCTBA TEN, B TOM 4YHCJE U B
KOHTEKCTE  CUTyallMi  IPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJIATH IIPUYMHHO-CIICACTBEHHBIE CBS3H, CTPOUTH 00bCHEHHE U3 1 —
2 JorM4yeckMx ImaroB ¢ noMmompo 1 — 2 wH3ydeHHBIX CBOicTBa
(bu3nYecKuX sIBICHUH, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3a7aud B 2 — 3 JCUCTBUS, UCHOJIb3YS 3aKOHBI U
(hopMyIibl, CBSI3bIBArOIMEC (PU3NUCCKUE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBHSI 3a]la4d 3allUChIBATh KPAaTKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX JUISI PEUICHHs 3aJa4d, BBIOMpPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOJUMBIC U €€ PEIICHHUs, MPOBOAUTH PAcYEéThl U CPaBHUBATH
MOJTyYCHHOE 3HaYCHHE (PU3NICCKOM BETMUYMHBI C M3BECTHBIMU JTAHHBIMU

1.8

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO pPCIIUTh IIpU ITOMOIIU
(l)I/ISI/ILICCKI/IX MCETOHOB, HCIIOJB3Yys OIMMMCAHUC HCCICINOBAHUSA, BBIACIIATH
IIpOBEPACMOC IIPCAIIOIOKCHNUC, OLCHHBATH IIPABUIIBHOCTDL IIOPAAKA
IIpOBCACHUA UCCIICAOBAHUS, ACJIaTh BBIBOAbI

1.9

MPOBOAUTH OMBITHI O HAOMIOACHUIO (U3NYECKUX SIBICHUU WIIU
(bu3NuecKux  CBOWCTB  TeI: (dhopMynupoBath MpoBepsieMbIe
MPENANONIOKEeHHUs,  COOMpaTh  YCTAaHOBKY M3  IMPEIJIOKEHHOTO
000pyIOBaHUs, OMUCKHIBATH XOJI OMbITA U (DOPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJIHATh NPSIMBIE U3MEPEHUS C HCIOJB30BAHMEM aHAJIOTOBBIX
npuOOPOB M JAaTYMKOB (PU3MUECKUX BEIMYMH, CPAaBHUBATH PE3YJbTAThI
U3MepeHuil ¢ yuéToM 3a/1aHHOI a0COMOTHON MOTPEITHOCTH

1.11

MPOBOJIUTH MCCJIEIOBAHUE 3aBHCHUMOCTH OJIHOM (PH3WUYECKON BEIMYMHBI
OT JpPYyroll € WCMHOJBb30BAHUEM TNPSMBIX HW3MEPEHUMN: IUIAHUPOBAThH
WCCIeIOBaHNe, COOMPATh YCTAHOBKY W BBINOJHSITH U3MEPEHHUs, CIeays
MpeNIoKEHHOMY IUIaHy, (UKCHpOBaTh pPE3yibTaThl IOJY4EHHOMN
3aBUCHUMOCTH B BHA€ TaOmuil U TpaduKOB, JIelaTh BBIBOABI IO
pe3yJibTaTaM MCCIIeI0BaHUS

1.12

MMpOBOAUTL KOCBCHHBIC U3MCPCHUA (I)I/IBI/I‘-ICCKI/IX BCJIMYHMH: IIJIAaHUPOBATH
HU3MCPCHU, C06HpaTL 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY, (QU(S13%
npe;mo;erHoﬁ HHCTPYKIUU, U BEIYUCIIATh 3HAUCHUC BCJINYHUHBI

1.13

coOmofaTh MIpaBWia TEXHUKM Oe3omacHOCTH Mmpu  pabore ¢
1a00paTOpPHBIM 000pyI0BaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX NpuOOpOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha MX ONMHUCAHMS, UCIIOJIb3YS 3HAHUS
O CBOMCTBaX (HU3MYECKUX SIBIEHHUH M HE0OXoIuMble (QU3NUECKHe
3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOICTBA M H3MEpPUTEIbHbBIE
npuOOpHl MO CXeMaM U CXEMaTUYHBIM PUCYHKaM, COCTaBIIATH CXEMBbI
ANEKTPUYECKUX 1IeTeld ¢ [MOCIeOBATEIbHBIM U  IMapajljieNIbHbIM




COCMHEHHUEM DJIEMEHTOB, pa3jifyasi YCIOBHbIE 0003HAUCHHS JIEMEHTOB
3JIEKTPUYECKUX LIETIEN

1.16

OPUBOAUTH  MpPUMEPbl  (HAXOAWTh HMHPOPMALMIO O MHpUMEpax)
MPAKTUYECKOTO HCIOIb30BAHUS (PU3MUYECKUX 3HAHUU B MOBCETHEBHOMN
KHU3HH U1 o0ecrieueHus 0e30MacHOCTH MPH 0OpaIeH!H ¢ IpudopaMu 1
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbsS U COOJIOJICHHS
HOPM 9KOJIOTHYECKOT0 MOBEJICHUS B OKPYKaroLel cpere

1.17

OCYIIECTBIATh MOUCK MHpOpManuu (PU3NYECKOTO COJCPKAHUSA B CETH
HNHTepHeT, Ha OCHOBE HUMEKOIIMXCA 3HAHUKW M IYTEM CpaBHEHUSA
JOMOTHUTEIBHBIX HCTOYHUKOB BBIICIATH HMH(GOpPMAIHIO, KOTOpas
SIBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEAOCTOBEPHOM

1.18

WCTOJNB30BaTh NPU  BBHINOJHEHUH  YYEOHBIX  3aJaHUi  Hay4dHO-
MOMYJISIPHYIO  JINTEPATYpyY (PU3MUYECKOrO COJEp)KaHus, CIIPABOYHBIE
Marepuansl, pecypcbl ceth  VHTepHer; Biamere  npuémMamu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHuss WHPOpPMAMUA W3 OJHON
3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

cOo31aBaThb COOCTBEHHBIE IMHCHMEHHBIE U KpaTKHUC YCTHBIC C006H_I€HI/IH,
0000mas wHPOpPMAIMIO W3 HECKOJIBKUX HWCTOYHUKOB (PUIUICCKOTO
COACpIKaHUA, B TOM HYHUCIIC HY6HHqHO NpeaACTaBIATE PE3YJIbTAThI
MPOSKTHON WJIA UCCIICAOBATEIILCKOM IEATEIILHOCTH, TIPH 3TOM TPAaMOTHO
WCTOJIb30BaTh HW3YUCHHBIN TOHSATHHHBIA ammapaT Kypca (QHU3UKH,
COIPOBOKIAThH BBICTYIICHHUE TIPE3CHTAIINCH

1.20

MPU BBIMOJHEHUN YYEOHBIX MPOEKTOB W MCCIENOBAaHUM (DU3NUECKUX
MIPOLIECCOB PACTIPEAENATh O00SI3aHHOCTH B TPYIMIE B COOTBETCTBUU C
MOCTAaBIEHHBIMU 33/1a4aMH, CIEAUTH 32 BBINOJIHEHUEM IUIaHa JIEHCTBUI
U KOPPEKTHUPOBATh €ro, aJIeKBaTHO OIEHUBATh COOCTBEHHBIN BKIJIAJ B
NeSATEIbHOCTh TPYIIIbI, BBICTpauBaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbrara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTe/IbHOW MNPOrPAMMbI OCHOBHOI'0 00111er0 00pa30BaHuUsA
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HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pasnuyath SBJIEHUS MO OIMUCAHUIO WX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHHE

1.3

pacrmo3HaBaTh MpPOSBIECHUE W3YYCHHBIX (U3MUECKUX SIBICHUH B




OKpYKaroIlleM MHpE, B TOM YHciie (PU3UUECKHE SIBICHUS B IPUPOJIC, TIPH
9TOM TIEPEBOJUTH MPAKTUYCCKYI0 3a/lady B y4eOHYI0, BBIIETSATH
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHM ) (PU3NICCKUX SIBICHUI

14

ONKCHIBATH W3YYCHHBIC CBOWCTBA Tel © (PUINYCCKUE SBIICHHS,
UCTIONB3Ysl  (pU3MYECKHe BEIWYMHBI, MPH ONUCAHUU TPABHILHO
TPAKTOBAaTh (PU3UYECKHI CMBICI UCTIOIB3YEMbIX BEIIMYMH, 0003HAYCHUS
U eIUHUIIBI (PU3UYECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIUE
NaHHYI0 (U3NYECKYI0 BEJIWYMHY C JAPYTMMHU BEJIMYHMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BETUYHH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (1)I/I3I/I‘~I€CKI/IG SABJICHUA W IIPOLECCCHI,
HCIIOJIB3YA HMU3YYCHHBIC 3aKOHBbI, IIpW 3TOM JaBaTb CJIOBECCHYIO
(I)OpMy.TII/IpOBKy 3aKOHa 1 3allMChIBATb €I'0 MAaTEMATHYCCKOC BbIPAKCHUC

1.6

OOBSICHATh (PM3NYECKHE MPOIECCHl W CBOMCTBA TEN, B TOM YHCJE W B
KOHTEKCTE  CUTyallU  IPAaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYMHHO-CJICACTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2 —
3 JIOTMYeCKHMX IIaroB C IOMOLIbI0 2 — 3 HU3y4yeHHBIX CBOWCTBA
(bu3nvecKux sIBICHUH, GU3NUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

1.7

pemars pacu€THBIE 3a7aun (Omuparomecs Ha cuctemy u3 2 — 3
YpaBHEHUI), UCHOJb3Yys 3aKOHBI U (OpPMyINbI, CBS3BIBAIOLINE
¢u3nyeckue BEJIMYMHBI: Ha OCHOBE AaHalu3a YCIOBUS  3a/a4d
3allUChIBaTh ~ KPAaTKOE€  YCJIOBHE, BBIABIATH  HEAOCTAIOUIME WU
M30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI M (HOPMYIIBl, HEOOXOIUMBIE
JUI pEUICHMs], NPOBOJUTH pacu€Tbl M OLEHUBATh PEAINCTUYHOCTh
MOJTyYEHHOT0 3HaYCHMS (PU3NYECKON BETUUHUHBI

1.8

pacmo3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXKHO pEIIUTh TMPU TMOMOIIU
(U3MYECKUX METOOB, WCIOINB3Yysl OMHCAHHUE WCCIENOBAHUS, BBIICISTH
MPOBEPSIEMOE  MPEANON0KEHNE, OLEHUBATh MPABUIBHOCTh MOPSAKA
MPOBEACHUS HUCCIEAOBAaHMS, JellaTb BBIBOJbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOTIOICHUN U OTIBITOB

1.9

NPOBOJUTH OMNBITBI MO HAOMIOJCHUIO (DU3MYECKHX SBJICHUH WU
(U3NYEeCKUX CBOMCTB TeJN: CaMOCTOSTENILHO COOMpaTh YCTAaHOBKY W3
n30bITOYHOrO Habopa 00OpYyIOBaHHWS, OMHCHIBATH XOJ OMNbBITA M €ro
pe3ynbTaThl, (OPMYJINPOBATh BHIBOJIBI

1.10

MPOBOJIUTH MPH HEOOXOJUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONpeaesis
cpeaHee 3Ha4YeHHWE HU3MepseMoil BenuuuHbl ((POKycHOe paccTosHHe
cobuparomiel JHMH3bI), OOOCHOBBIBaTH BBIOOP cCrOCOOa HU3MEPEHUs
(n3mepuTeapHOTO IPHOOpPa)

1.11

MPOBOJIUTH HCCIENIOBAHUE 3aBHCUMOCTEH (DM3NYECKHX BEIHYUH C
HCIIOJIb30BAaHUEM MPAMBIX W3MEPEHUN: IUIAHUPOBATh HCCIENOBAHUE,
CaMOCTOSITENIbHO ~ COOMpaTh YCTAaHOBKY, (DUKCHUPOBATh pE3yJIbTATHI




HOJIY‘-IGHHOfI 3aBUCHUMOCTH (bI/IBI/I‘IeCKI/IX BCJIMYMH B BHAC Ta6HI/ILII/I
Fpa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCICAOBAHNA

1.12

IIPOBOJIUTh KOCBEHHbIC U3MEPEHUs (GU3NYECKUX BEIMUYUH: MJIAHUPOBATh
U3MEpEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH
HU3MCPCHUA, CICAYA HpCI[J'IO)KCHHOfI HHCTPYKLWH, BBIYUCIATH 3HAUYCHUC
BCJIMYHMHBI W AHAJIM3HUPOBATH IMOJYYCHHBIC PC3YJIbTAaThl C y‘-IéTOM
3aIaHHOM ITOTPEIIHOCTH U3MEPEHUN

1.13

coOmogaTh TpaBWiIa TEXHUKH O€30MacHOCTH Ipu  paboTe ¢
1a0opaTOpHBIM 000pyIOBaHHEM

1.14

pa3jindaTb OCHOBHBIC IIPU3HAKU HN3YYCHHBIX q)HSH‘leCKI/IX MOJICIICH:
MaTCprajibHad TOYKaA, a0COJIFOTHO TBépI[OG TCJI1O0, TOYCYHBIM HMCTOYHHK
CBCTa, Jiy4, TOHKasA JIMH3a, INIaHCTapHasd MOACJb aToMa, HYKJIIOHHAad
MOZCJIb aTOMHOI'O Aapa

1.15

XapakTepu3oBaTh MNPUHLUIBI JEHCTBUS H3YyYEHHBIX HpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA UX ONMCAHMS, UCIOJb3Ys 3HAHUSA
0 CBOiCTBaX (IM3WYECKHX SBICHUH W HEOOXoauMble (u3muecKue
3aKOHOMEPHOCTH

1.16

UCIIONB30BAaTh  CXEMBl W CXEMaTUYHBIE PUCYHKH  M3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX IPOLECCOB IMpPH PEHICHUH Y4eOHO-NMPaKTUYECKUX
3a/1a4, ONTHYECKHE CXEMBbl JUIsl TIOCTPOEHUsI M300paXKeHUH B IUIOCKOM
3epKajie ¥ coouparouieil 1mH3e

1.17

OPUBOAUTH  TNpUMEPHl  (HaXOAUTh HMH(POPMALMIO O TMpuUMepax)
MPAKTUYECKOIO HCHOJIb30BAHUSA (PU3MUYECKMX 3HAHUU B MOBCETHEBHOMN
KU3HU 171 oOecriedeHnst 0e30MacHOCTU IpU 00pallleHnu ¢ mpubopamMu 1
TEXHUYECKUMH YCTPOICTBaAMH, COXpPaHEHUS 3JI0pPOBbS U COOJIOJICHUS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpPY’Kalollel cpezie

1.18

OCYILLIECTBIATh MOUCK MHGpOpMANUU (PU3NYECKOTO COJCPKAHUS B CETH
WuTepHet, camocTosTeNnbHO GOpMYyIUpys MOUCKOBBIN 3aMpoc, HAXOIUTh
MyTH OIpeAeseHus] JOCTOBEPHOCTH MOJy4YeHHOM HHpOpManuu Ha
OCHOBE UMEIOLIUXCS 3HAHUW U JOTIOJHUTENBHBIX HCTOYHUKOB

1.19

UCTOJb30BaTh NPU  BBIMOJHEHUM  Y4EOHBIX  3aJaHUM  Hay4yHO-
MOMYJISIPHYIO  JIMTEPATypy (PU3UUYECKOrOo COJIEpiKaHus, CIPABOYHBIE
Marepuainsl, pecypcbl ceth  VHTepHeT; BiageTe  NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HMHGOpPMALUKU M3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

C03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
nH(pOpMAaLUM U3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO COJIEpKaHUS,
myOJIM4HO MPE/ICTaBIATh pe3yabTaThl MPOEKTHOM 170031
UCCIIEIOBATENbCKON J1eATEIbHOCTH, NPU 3TOM IPaMOTHO HCHOJIb30BaTh




W3YYCHHBI TMOHATHHUHBIA amnmapar H3ydyaeMoro pasuena (U3MKd |
COMPOBOXK/IATh BBICTYIJICHUE Mpe3eHTaIMell ¢ y4€ToM OCOOEHHOCTEU
ayIUTOPUU CBEPCTHUKOB

1.21

IpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHUN (DU3NIECKHX
MPOIIECCOB PACHPENeATh O0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTaBJICHHBIMU 33Jla4aMU, CJICIUTH 3a BBIIIOJIHECHUEM IUIAHA JECUCTBUI
U KOPPEKTHUpPOBAaTh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIN BKJAJa B
NEeSATEIbHOCTh TPYIIIIBI, BBICTPaNBaTh KOMMYHUKaTUBHOE
B3aMMO/ICIICTBHE, MIPOSBIISASL FTOTOBHOCTD pa3peniaTh KOH(PIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon Konx

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasaesia | 3JjieMeHTa

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

11

®uszuka — Hayka O 1nOpupoae. SIBIeHUS NPUPOIBIL.
dusnuyeckue  SBICHHUSA: MEXAHUYECKUE, TEIUIOBBIE,
IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

1.2

dusnueckue BenuyMHbBL. M3Mepenne (GU3NYECKUX BETHMYWH.
@usnueckne  npubopsl.  IlorpemHocts  nM3MepeHUi.
MexnayHapoaHasi cUCTEMa €AMHULL

1.3

EcrecTBeHHOHAy4HBI METOJA TIO3HAHUS:  HAOIIOJCHHE,
IIOCTAHOBKA HAy4YHOI'O0 BOIIPOCA, BBIIBW)KCHHE THUIIOTES,
DKCIIEPUMEHT IO  MPOBEpKE  TUIOTE3, OOBICHEHUE
HaOJIFOaeMOT0 SIBJICHUS

1.4

Onucanune pU3NYECKUX SBICHUI ¢ MOMOLIBIO MOJIEen

1.5

[TpakTudeckue paboTHI:

W3mepeHune pacCTOSHUM.

W3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeNa.
Ornpezienienre pa3MepoB MaJbIX TeJl.

N3mepenne Ttemmeparypsl IpU ITOMOIIHA  KUJIKOCTHOTO
TEPMOMETPA U JAaTUYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJIEH1A O CTPOEHNU BELIIECTBA

2.1

CTpOCHI/Ie BCIICCTBA: aTOMblI W MOJICKYJIbI, HUX PpPa3MCpPHLI.
OHBITLI, JOKa3bIBAOIHNE JUCKPETHOC CTPOCHNEC BCIICCTBA

2.2

JIBrxkeHne dactui BeniecTBa. CBsI3b CKOPOCTH JBUKEHUS
YacTUI[ C TeMmIeparypoil. bpoyHOBCKOe  JIBH)KEHHE,

mubdy3us

2.3

B3aI/IMO)IeI>'ICTBHe YacCTHIl BCUICCTBA: IIPUTAKCHUEC U
OTTAJIKUBAaHHUEC

2.4

ArperaTHple COCTOSIHHS ~ BEIIECTBA: CTPOCHHE Ta30B,
KUIAKOCTEH W TBEPABIX  (KPUCTALIMYECKUX) T
B3anmocBA3b MeEXIy CBOMCTBAMM BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHHSIX W HMX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM




2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BOIBI

2.6

[TpakTuueckue paboThI:

Ouenka  JguameTpa  aromMa  METOAOM  psiioB  (C
UCToNIb30BaHueM Gotorpaduit).

OnbITHI 110 HAOJIIOACHUIO TEMIOBOTO PACHIUPEHUS Ta30B.
OnpIThl 110 OOHApYXEHUIO JEHCTBUS CHUJI MOJIEKYJISIPHOTO
MPUTSDKECHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHH4ecKoe JBHKCHUE. PaBHOMepHOG W HCPABHOMCPHOC
JBHXXCHUC

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU  HEPABHOMEPHOM
IBIDKEHUU. Pacuér myTH u BpeMeHU JIBHOKECHHS

3.3

SIBnenue mHepuuu. 3akoH MHepHuH. B3aumoneiictBue Ten
KaK IpUYMHA U3MEHEHUs CKOPOCTH IBM)KEHMs Ten. Macca
KaK Mepa MHEPTHOCTH Tena

3.4

I[ImotHOCTE BemiectBa. CBS3b INIOTHOCTA C KOJHMYECTBOM
MOJICKYJI B €IUHUIIE 00bEMa BelecTBa

3.5

Cuna kak XapaKTCPHUCTHUKA B3aHMOJECHCTBHUS TEIl

3.6

Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl c
IIOMOUIBbIO JUHAMOMETpA

3.7

SIBnmenne TATOTEHMA M cria TshkecTH. CHiaa TSKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocts

3.8

Cuna TPCHUA. TpeHHe CKOJIBKCHUSA U TPCHUEC TTOKOA. TpeHHe
B IpUPOAC U TCXHUKE

3.9

CrnoxxeHue Cui, HalpaBIEHHBIX [0 OJHOM HPSMOM.
PaBHOnElCTBYIOIIAsA CHIT

3.10

[TpakTiueckue paboThI:

OmnpeneneHne CKOpOCTH PaBHOMEPHOTO ABMKEHHMs (ILIapHuKa
B JKMJKOCTH, MOJEIH 3JIEKTPHUUECKOr0 aBTOMOOWIS MU Tak
nanee). OrmnpeneneHre cpegHed CKOPOCTU  CKOJIbKEHUS
Opycka WM IIapuKa 10 HAKJIOHHOW  IUIOCKOCTH.
Onpenenenve  IUIOTHOCTH — TBEpHOro  Ttena.  ONBITHI,
JEMOHCTPHUPYIOIIHNE 3aBHCUMOCTh pacTsHKeHHS
(medopmanuu) Mpy>KUHBI OT MPUIOKEHHON CHITBI. OTIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHSI CKOJIBKCHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

®dusnyeckue SBICHUS B NPUPOJE: MPUMEPHI ABIKEHUS C
Pa3IMYHBIMU CKOPOCTSMH B KMBOW M HEXKHUBOW TPUPOJE,
JIENCTBUE CUITBI TPEHUSI B IPUPOJIEC U TEXHUKE




3.12

TexHu4uecKre yCTpOMCTBA: TMHAMOMETP, NOAIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM 1 TA30B

4.1

Hasnenne t1BEpmoro Ttenma. CrnocoObl yMEHBUICHUS U
YBEJIMYEHUS 1aBICHUS

4.2

JlaBnenue rasza. 3aBUCHMOCTBH JIaBJICHHsS Ta3a OT 00bEMa,
TEMIIEPATYPHI

4.3

Ilepenava naBnmeHuss TBEPABIMU TEIaMH, >KHAKOCTSIMHU U
razamu. 3axoH Ilackamna. ITHeBMaTudecKkue MaIInHbl

4.4

3aBUCHUMOCTh  JaBIEHUS  JKUJIKOCTH  OT  TJIYOHHBIL.
I'unpocratnueckuii mapagokc. CooOaroniecss CoCyabl.
[M'uapaBnuyecKre MeXaHU3MbI

4.5

Atmochepa 3emmm u atmocdepHoe naBieHue. [IpuduHbI
CYIIECTBOBaHMUS BO3AYIIHOM oOomouku 3emiau. OmbIT
Toppuyennu. 3aBHCUMOCTh aTMOC(HEPHOTO JABJICHHS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

Usmepenne artmochepHoro mgasnenus. [lpubopsr  mms
U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBHE XKHUIKOCTHM M Ta3a HA MOTPYKEHHOE B HUX TEJO.
BrrTankuBaromiast (apxumenioBa) cuiia. 3akoH Apxumezaa

4.8

IInaBanue Ten. Bo3gyxomnaBanue

4.9

[TpakTudeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00BEMa
MOTPY>KEHHOW B JKMAKOCTh uacTu Tena. OmnpeneneHue
BBRITAJIKUBAIOIICH CUIJIBI, JIEUCTBYIOLLEH Ha  TeJo,
MOTPY’KEHHOE B KUIKOCTh. [IpoBepka HE3aBHCUMOCTH
BBITAJIKUBAIOLIEH CHJIBL, JICCTBYIOIIECH HA TEIO B )KUAKOCTH,
oT Maccel Tena. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH
BBITAJIKUBAIOIIEH CUJIBI, JICMCTBYIOIICH HA TEJIO B )KUIAKOCTH,
0T 00béMa MOTPYKEHHON B KUAKOCTh YacTH Tela W OT
IJIOTHOCTU KUAKOCTH. KoHCTpyMpoBaHue apeomeTpa WU
KOHCTPYHUPOBAHUE JIOJKH u OnpeeIICHuE ec
IrPy30I0AbEMHOCTH

4.10

du3nuecKkue SBICHUS B npupoac: BJIHMAHUC aTMOC(I)epHOl"O
JaBJIICHUS Ha JKUBOM OpraHusMm, IJIaBaHUC pLI6

411

TexHuueckue  ycTpoHCTBa:  COOOINAOLIMECS  COCY/BbI,
YCTPOMCTBO  BOJOINPOBOJIA,  THUIAPABIWYECKUUA  TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, NOPIIHEBOW HAcoC,
apeoMeTp

PABOTA, MOIIHOCTD, OHEPT U




5.1 Mexanuyeckas padbora
5.2 MexaHn4deckast MOIIHOCTD
53 [TpocThie MEXaHU3MBI: pbIYar, OJIO0K, HAKIOHHAS TIOCKOCTb.
' [IpaBuiio paBHOBECHS pblyara
5.4 [TpumeHeHue paBuia paBHOBECHUS pbldara K 0JIOKYy
«3onoroe mpaBuIo» MexaHWKd. KosdduimeHT mosesHoro
55 JedCcTBUsT MexaHU3MOB. IIpocThie MexaHU3MBI B OBITY H
TEXHUKE
5.6 [ToTeHimanbHas SHEPTrUM TeJa, MOJHATOr0 HaJ 3eMIIEi
5.7 Kunernueckas sneprus
5.8 [Tonnas MexaHW4YecKass DSHEprusa. 3aKOH M3MEHEHUs U
' COXpaHEHUSI MEXaHUYECKOU IHEPTUU
[TpakTrueckue pabOTHI:
##H#Par###Onpeneneaue  pabOThl  CWIBI  TPEHUS TPH
59 PaBHOMEPHOM  JIBUKEHMM TeJla II0 TOPU3OHTAIBHOMN
' noBepxHocTu. MccnenoBanue ycioBHil paBHOBECHSI pblyara.
N3smepenne KIIJ HaknoHHOM mtockocTH. M3ydeHue 3akoHa
COXpaHEHUsI MEXaHUYECKOW dHEPTUU
5.10 duznueckue sIBJICHUS B IPUPOJIE: PblUary B TeJlie YeJIOBEKa
TexHuyeckue  yCTpOWCTBAa:  pblyar, IOABWXKHBIA U
511 HEMOJIBIKHBIA ONIOKM, HAKJIOHHAs TUIOCKOCTh, IPOCTHIE
MEXaHHU3MBI B OBITY
8 KUIACC
Kox Kox
IIpoBepsiemble 31eMeHTHI COAEPKAHMS
pasaesa | 3JjieMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOU TEOpUU
6.1 cTpoeHus BemiecTBa. Macca u pazMepbl MoJieKyid. ONbITHI,
' MOATBEPKIAIOIINE OCHOBHEIC MIOJIOKECHUS
MOJIEKYJIIPHOKMHETHYECKON TEOpUH
6 6.2 Monenu TBEPAOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSHUN
' BerecTBa. Kpucrannuueckue u amop(HbIe Tea
6.3 OOBsicHEeHHE CBOMCTB ra3oB, XKUAKOCTEH W TBEPABIX TEN Ha
' OCHOBE IMOJI0KEHUI MOJIEKYJIIPHOKUHETHYECKON TEOPUU
6.4 CmaunBaHUE U KalTWJUISIPHBIC SIBJICHUS




6.5

TennoBoe paclIMpeHHE U CKaTUE

Temnepatypa. CBsi3pb  TeMIeparypbl €O  CKOpPOCTbIO

0.6 TEIJIOBOT'O JABMKEHUS YaCTHI]
6.7 Bryrtpennsis sueprus. CriocoObl M3MEHEHHsI BHYTpPEHHEH
' SHEPruM: TEIJIoNnepeaaya U COBEpIICHUE paObOThI
6.8 Bunpl Temsonepenauu: TEMIONPOBOAHOCTb, KOHBEKIIUS,
U3JIy4eHHUE
6.9 KosmnuectBo TennoThl. Y aenpHas TEMIOEMKOCTh BELIECTBA
6.10 TeriooOMeH W TEIUIOBOE  paBHOBECHE. Y PaBHEHHE
' TEIUIOBOTO OanaHca
6.11 [InaBneHue u oOTBEpAEBaHUE KPUCTAUIMUYECKUX BEIIECTB.
' VY nenbHas TemoTa MIaBICHUS
[Tapoo6pa3oBanue u kouaeHcanusa. Mcnapenue. Kurenue.
6.12 YieneHas  TeIiora  MapooOpa3OBaHUSA.  3aBUCUMOCTH
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHSI
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus ToIIMBa. Y IeibHas TEMJI0Ta CTOPAHUS
[Tpunuuns! padotsl TernoBbix asurateneit KIIJ[ temosoro
6.15 nBurarens. TennoBble ABUTATENN W 3allUTa OKPYKaroIIen
cpenbl
6.16 3aKOH COXpaHEHUS W TPEBPAIIECHUS SHEPTUU B TEIUIOBBIX
' nporeccax
[TpakTudeckue paboOTHI:
OnbITEl 110 OOHAPYXKEHHUIO JEHCTBUS CHUJ MOJIEKYISIPHOTO
MIPUTSKEHUSI.
OnbITEI MO BBIPANIMBAHUIO KPUCTAIUIOB TOBAPEHHOW COJIH
WJIU caxapa.
OnpITel MO HAOTIONEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B,
JKUJIKOCTEN U TBEPJBIX TEII.
Omnpenenenue aBiIeHUS BO3IyXa B OaJJIOHE MIMPHUIIA.
6.17 OnbITel, JEMOHCTPUPYIOUIUME  3aBHUCHUMOCTb  JIaBIICHUSA

BO3/yXa OT ero 00b&Ma U HarpeBaHus MM OXJIAXKICHHSL.
IIpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTH  JJIMHBI
CTONOMKA >KUIKOCTH B TEPMOMETPHYECKOM TpyOKe OT
TEMIIEPaTypBhl.

HaGnronenne w3MeHEHHUsT BHYTPEHHEH OSHEpPruM Tejla B
pe3yJbTare Terionepeaayl U paboThl BHEIIHUX CHIL.
HccnenoBanue sBICHHUS TEIUNIOOOMEHA NPU CMEUIMBAHUU
XOJIOAHOU U TrOpsiYe BOJBL.

OnpeneneHue KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOIO BOAOMU




npu TEIJIO00MEHE C Harp€TbiM MCTAJINIMYCCKUM HUJIIMHIAPOM.
Omnpenenenue yneabHONW TEINIOEMKOCTH BELLIECTBA.
HccnenoBanue mpouecca UCIapeHus.

OnpezneneHre OTHOCUTENILHON BIaKHOCTH BO3yXa.
OnpezneneHye yaelbHONU TEIUIOTHI IIJIaBJIEHUS JIbJA.

duznueckre  SBICHUS B MOPUPOJE:  IMOBEPXHOCTHOE
HATSHDKEHUE U KaWJUIAPHBIE SBJICHUS B MPUPOJIE, KPUCTAILIIBI

0.18 B mpupoxe, usnydenue CoiHL@, 3amMep3aHUE BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHHUE POCHI, TYMaHa, UHes!, CHera.
TexHuueckue YCTpOMCTBA:! KaluJUIsPBL, IIPUMEPBHI
UCIIOJIB30BAaHUsl  KPUCTAJIOB, JKUAKOCTHBIA TEPMOMETP,

6.19 JATYUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHUS OMOB,

TUTPOMETPBI, TCHUXPOMETpP, MapoBas TypOMHA, IBUTATEIh
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnekTpuzanus Ten. [[Ba posia aIeKTpUIECKUX 3apsiaoB
B3aumopeiictBue  3apsbkeHHbIX  Tenl.  3akoH — Kyiona
7.2 (3aBHCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TENl OT
BEJIMUMHBI 3aPSIOB M PACCTOSHUS MEXTY TEJIaMH )
Onexrpuueckoe mnone. HanpsykEHHOCTH IIEKTPUUECKOTO
7.3 nojs. IlpuHIun cynepnosunyu 3JeKTpUYecKux mojei (Ha
KayeCTBEHHOM YPOBHE)
Hocurenn  snexkTpuyeckux  3apsaoB.  DJIEeMEHTapHbBIN
7.4 anektpuyeckuil 3apsa. Crtpoenue atoma. [IpoBogHuKH U
JUDIIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
76 DNEeKTpUYECKHUI TOK. VYcnosus CYLIECTBOBAHMUS
' AIIEKTPUYECKOTO TOKA. MICTOYHMKHN OCTOSITHHOTO TOKa
77 JlelicTBUSL DIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHYECKOE,
' MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax
78 Onektpuueckas nenb. Cwmia  TokKa.  DIIEKTPHYECKOE
' HarnpspKeHUe
79 ConpoTHuBI€HUE TMPOBOJHUKA. YJEIbHOE COMPOTUBIICHUE
' BEIIIECTBA
7.10 3akoH OMa 1J1s yyacTKa Lenu
711 [TocnenoBarenpHOE u napajuieIbHOe COETMHEHHE
' POBOTHUKOB
712 PabGoTa m MOIITHOCTP 3JIEKTpUUECKOT0 ToKa. 3aKoH JIKoyist —

Jlenna




DJNeKTpuYecKue Wenu U MOTPeOUTEeNn  AIIEKTPUUYECKON

713 sHepruu B ObITy. KopoTKkoe 3ambIkaHue
714 IlocrossHHBIe MarHuThl. B3amMomeilcTBHE IOCTOSHHBIX
' MarHuToB
715 MarauTtHoe moje. MarautHoe 1ojie 3eMJIM U €ro 3HaueHHe
' JUIS SKM3HU Ha 3emiie
716 OneiT Opcrena. MarHUTHOE 10JI€ 3JIEKTPUYECKOTO TOKa.
' [IpumeHeHue 3eKTPOMarHuToB B TEXHUKE
JlelicTBME MAarHUTHOrO IO HA MPOBOJHHK C TOKOM.
717 DJNIeKTpOABUTATENIb TIOCTOSHHOTO ToKa. lcmonbs3oBanue
' JJIEKTPOJIBUraTele B TEXHHYECKUX YCTPOWCTBAX MU Ha
TpaHCHIOPTE
718 Onbitet @apanes. SIBlieHHE AIEKTPOMATHUTHON HHIYKIIUH.
' [MpaBuio Jlenma
Onextporenepatop. CrocoObl MOMYYEHHs SJICKTPUUECKOM
7.19 SHEPTrUU. DIIEKTPOCTAHIIUUA HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU
[TpakTudeckue paboTHI:
OnbITH 10 HAOTIOACHUIO DIIEKTPU3ALMU TEN HHIYKIUEH U
MIPU CONMPUKOCHOBEHUH.
UccnenoBanue  OEWCTBUS  DJIEKTPUYECKOrO  TMOJS  HA
MIPOBOJIHUKY U TUDJIEKTPUKH.
CbOopka u mpoBepka pabOTHl AIEKTPUUYECKON  IIeTH
IMOCTOSTHHOTO TOKA.
W3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WIYIIETO Yepe3
pPE3UCTOpP, OT COMPOTHUBJICHUS PE3UCTOpPA M HAMNPSHKEHHS HA
790 pe3ucrope.

OMNBITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JJIEKTPUUECKOTO
COTNPOTHUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, TUIOIIAJH
MOTIEPEYHOT0 CEYEHUS U MaTepHaa.

[IpoBepka  mpaBuia  CIOXKEHUS  HAOpsDKEHUH — IIpH
MOCJIEIOBATEIbHOM  COEAMHEHUU  JIBYX  PE3UCTOPOB.
[IpoBepka mpaBuia [ CWIbl TOKa MpU MHapajlIeIbHOM
COCIMHEHHNH PE3UCTOPOB. Omnpenenenue paboTsI
ANEKTPUYECKOTO  TOKA,  HWAYIIETO  Yepe3  PEe3UCTOop.
Onpenenenue MOILIHOCTH ANEKTPUIECKOTO TOKa,
BBIJICTIsIEMO Ha pe3uctope. MccnenoBaHne 3aBUCHMOCTH
CHJIBI TOKA, WIYIIETO Yepe3 JIAaMITOYKYy, OT HaIlpsDKEHUs Ha
Hell. Omnpenenenne KIIJI HarpeBarens. MccnepoBanue




MAarHUTHOTO  B3aUMOJCHCTBUSA  IOCTOSHHBIX  MAarHUTOB.
N3ydyeHne MarHuTHOrO MOJISI MOCTOSIHHBIX MarHUTOB IIPU UX
obbenuHeHun U pasaeneHuu. McciempoBanuwe AeCTBUA
ANEKTPUYECKOTO TOKAa HAa MAarHUTHYIO CTpenky. OIBITHI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTh CHJIbl B3aUMOJECHCTBUS
KaTyHIIKA C TOKOM U MAarHuTa OT CHJIbl TOKA M HallpaBJICHUS
TOKa B KaTyuke. M3yyeHue IeicTBHSI MarHUTHOTO IOJIS Ha
MPOBOJIHUK ¢ TOKOM. KoHCTpyHpoBaHue u u3yueHue paboThl
anexrpoasuraress. U3mepenue KIIJ snexkrpoaBuraresnbHoi
ycTtaHOBKH.  ONBITBI 1O HMCCIEIOBAHUIO  SIBJIICHUS
ANEKTPOMATHUTHOM HMHAYKIMHU: HCCIECIOBAHUE W3MEHEHHI
3HAYEHMSI U HANPABJICHUS UHIYKIIHOHHOI'O TOKa

DU3NYECKUE SBJIEHUS B IPUPOJIEC: PIECKTPUUECKUE SBICHUS B
atMocdepe, IMEKTPUUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE

721 nojie 3eMiH, JApeid MoIrCOB, pOJb MarHUTHOTO TIOJS IS
JKU3HU Ha 3emiie, MOJIIpHOE CUSTHUE

TexHudyeckue  yCTPOWMCTBA:  DJIEKTPOCKOI,  aMIEPMETP,

BOJIETMETP, PpEOCTaT, CYETYMK AIICKTPHUECKOW SHEPIHH,

799 AIIEKTPOOCBETUTEIHHBIE puOOpHI, HarpeBaTeIbHbIE

' AIIEKTPOIPUOOPHI (mpumepsI), AIEKTPUUYECKUE

NPEJOXPAaHUTENH,  JJNEKTPOMArHuT,  3JEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KIIACC
Kon
Konx snementa IIpoBepsiemble 2TIEMEHTHI COAEPKAHMS
pasznena
MEXAHWYECKUE ABJIEHUA
8.1 Mexanndeckoe ABmkeHHe. MartepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTETBHOCTD MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
8 8.4 HepaBHomepHoe mnpsiMmonuHeiiHoe nBHkeHue. CpenHss u
MT'HOBEHHAsi CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH>KEHUU
8.5 YckopeHne. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKECHUE
8.6 CBoOoguoe magenne. OneiTe! [ anmnes
PaBHOMEpHOE BHKEHME IO OKpYKHOCTH. Ilepuon u wacrora
8.7 oOpalieHusl. JIuneiinas u yrioBas CKOPOCTH.

LleHTpOCTPEMUTENFHOE YCKOPEHUE




8.8

IlepBbiit 3akoH HbroToHa

8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIUTT CYyTIEPITO3UITIH CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuiia TPEeHHs! CKOJIbKEHHS, CUla TPEHUS TOKOs,
' Jpyrue BUJIbl TPEHUS
8.14 Cuna TsDKECTH M 3aKOH BCEMHUPHOI'O TATOTEHHA. Y CKOpEHHue
' CcBOOOJIHOTO Na/IEHUS
8.15 JBuxenue mianer Bokpyr Comnua. IlepBas kocmuueckas
' ckopocTh. HeBecOMOCTh U meperpysku
8.16 PaBHOBecHe MaTepuabHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO
8.17 PaBHOBecHe TBEPIOTO TeNa C 3aKPEIIIEHHON OChIO BPALLICHHUS.
' MowmenT cuinsl. LienTp Tsxectn
8.18 Nmmynsc Tena. M3menenue ummyisca. IMmynbsc cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABMKEHNE
8.21 MexaHnunueckas paboTa U MOIIHOCTb
8.9 Pabora cun TskecTd, ynpyroctu, TpeHusi. CBsi3b HEPTUU U
' paboThI
8.93 [TorennuanbHass ~ SHeprust  Tejia,  MOJHATOrO  Haj
' MOBEPXHOCTBIO 3eMJIH
8.24 [ToreHunanbHas SHEPrUs CXKATON NPYKUHBI
8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTiueckue paboThI:
Omnpenenenne cpegHel CKOPOCTU CKOJIBKEHHUS Opycka WM
JBYDKCHUS MIApUKa 10 HAKIIOHHOM IIocKoCcTH. OmpeneneHne
YCKOPEHHUsI Tela TPU PABHOYCKOPEHHOM JIBUKCHHUU IO
HAaKJIOHHOM INIOCKOCTH.
HccnenoBaHue 3aBUCHUMOCTH TYTH OT BpPEMEHH IpH
8.97 PaBHOYCKOPEHHOM JIBMKEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

[TpoBepka rUmoTe3bl: €CIU MPH PABHOYCKOPEHHOM JIBUKEHUH
0e3 HaYaJIbHOW CKOPOCTH MYTH OTHOCSATCS KaK Psijl HEYETHBIX
YKuced, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHH
OJIMHAKOBBHI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT
CWJIBI HOpMaNIbHOTO JaBieHus. Onpenenenue kodpduimenta
TpeHHsI CKONbkeHus. OnpeneneHue KECTKOCTH MPYKHUHBL.




Onpenenenne pabOTHl CHIBI TPEHHS] MPH PABHOMEPHOM
JABHUXKXCHUU TCIa 10 I‘OpHSOHTﬁJ’IBHOﬁ IMMOBCPXHOCTH.
Ornpenenennie paboThl CUITBI YIIPYTOCTH IIPH OABEME Tpy3a C
UCTIOJIb30BaHUEM HEIOBH)KHOTO U TIOJBMXKHOTO OJIOKOB

8.28

8.29

duznyeckue SIBICHUS B npupoac: IMPUIIMBBI W OTJIMBBI,
JABMKCHHUEC  IIJIAHCT ConHeyHoM CUCTCMbI, PCAKTUBHOC
JABWIKCHUC )KUBBIX OPIraHU3MOB

TexHuuyeckue ycTpoicTBa: CUAOMETp, AATUYUKU TTOTOKECHHUS,
paccTOSHUS U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

9.2

Konebarenpnoe pBmwxenne. OCHOBHBIE XapaKTEPUCTHKH
KoJIe0aHUi: TIepHO/I, YaCTOTa, aMILUIUTY 1A
MaremaTtnueckuil U npyXuHHbIH MasTHUKU. [IpeBpaieHue
SHEPIUu Npu KojaeOaTeIbHOM JABHKEHUU

9.3

3aryxatomme  KoneOaHus.  BriHyXIeHHbIE — KoJeOaHMUS.
Pe3onanc

9.4

9.5
9.6

Mexanudeckue BOJHBL. (CBONCTBA MEXaHWYECKMX BOJIH.
[IpononbHBIE H TONEpEYHbIE BOJHBL. JlIMHA BOJHBI U
CKOpOCTh €€ pacrnpocTpaHeHHs. MexaHWYecKue BOJHBI B
TBEPAOM TeJIe, CEICMUYECKUE BOJTHBI

3Byk. [’ pomMKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

Wn¢pa3Byk u yabTpa3ByK

9.7

9.8

[TpakTryeckue paboOTHI:

Omnpenenenue 4acTOTBI u nepuozaa Kosie0aHuit
MaTeMaTUYeCKOT0 MasiTHUKA.

Omnpenenenne 4acToThl U Mepuoja KoyedaHUil MpyKUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCHUMOCTH nepuoaa Kosie0aHui
MOJIBELLIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTHU. MccnenoBanue
3aBHCUMOCTH TepHojia KojaeOaHUH NMPYKMHHOTO MAasgTHUKA OT
Mmacchl rpy3a. [IpoBepka He3aBUCHMOCTH TieproJia KojieOaHuit
rpy3a, MOJBEIIEHHOIO K HUTH, OT Macchl Ipy3a U >KECTKOCTH
npyXuHbl. M3Mepenue yckopeHusi cCBOOOIHOTO MaleHus
@dusnyeckue SBIECHUS B NPUPOJE: BOCHPUATHE 3BYKOB
JKUBOTHBIMHM,  3EMJIETPSICEHUE, CEMCMHUUYECKHE  BOJIHBI,
IlyHaMH, 3XO0

9.9

TexHuueckue  yCTpOMCTBA: 9XO0JIOT,  MCIOJIb30BaHUE
yIABTPa3ByKa B ObITY M TEXHUKE
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OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

OJIEKTPOMAarHuTHOE  ToOJIe.  DJIEKTPOMArHUTHBIE  BOJIHBI.




CBolicTBa AJIEKTPOMArHUTHBIX BOJTH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 DOnekTpoMarHuTHas Tnpupojga cBera. CKOpoCcTh  CBeTa.
' BosHOBBIE CBO¥CTBA CBETA
[TpakTuyeckue paboOTHI:
10.4 N3yueHnue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOUIBHOTO TenedoHa
dusnueckue SBICHUS B MPUPOJIC: OMOJOTHYECKOE JIeHCTBHE
10.5 BUJUMOTO,  yIbTpapuOIETOBOTO U  PEHTTEHOBCKOTO
U3JIy4eHU I
10.6 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 9JIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBera. MicTouHuKuU cBeTa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxenue cBera. [lnockoe 3epkano. 3aKOH OTPAKCHHS
' cBeTa
114 [Ipenomnenue cBera. 3akoH mpesnomsieHus cBeTa. [lomHoe
' BHYTpPEHHEE OTPaKCHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTtuueckass cuctema (¢oToamnmapara, MHUKpPOCKONa H
' TeJIecKomna
117 I'maz xak onTuyeckas cucrtemMa. bIH30pyKOCTh U
' JaIbHO30PKOCTh
11 118 Pasnoxxenune Oenoro cBera B cmekTp. OmbiTel HploTOHA.
CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeta
[TpakTudeckre paboThI:
HccnenoBanne 3aBUCUMOCTH yIJila OTPaKEHUS CBETOBOTO
Jy4a OT yIJia MaJeHHUs.
W3ydyeHne XapaKTepUCTHUK HW300paxKeHHs TMpeaMeTra B
TUTOCKOM 3€pKaJie.
HccnenoBanre 3aBUCHMOCTH YTJla TPEIOMIICHUS CBETOBOTO
11.9 Jly4a OT yrJia maJicHUus Ha TPAHUIIE «BO3yX — CTEKIIO».

[Tomy4yenue n300pakeHHiA ¢ TOMOIIBIO COOMPAOIICH JTUH3HI.
Omnpenenenne (POKYCHOTO PACCTOSHUS M ONTHYECKON CHITBI
coOUparoIIei TMH3BL.

OnbITH IO PA3JIOKEHHIO OEIOT0 CBETa B CIEKTP.

OnbITBl 1O BOCHPHUATHIO IBETa MPEAMETOB MpPH UX
HaOJII0ICHNH Yepe3 [IBETOBbIE (DUIBTPHI
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duznueckue sBIeHUs B npupoe: 3atmenus ConHua u JIyHbl,

11.10 [[BETa TEJ, ONTUYECKHE sBJICHHUS B atMocdepe (IBeT Heba,
pedpakmus, pagyra, MUPax)
1111 TexHudyeckne yCTPOMCTBA: OYKH, NEPUCKOI, (OTOoAmmapar,
' ONTHUYECKUE CBETOBOJIBI
KBAHTOBBIE ABJIEHUA
121 OmnsiThl Pe3epdopaa u mmanerapHast Mozens atomMa. Mojenb
' aroma bopa
122 Hcnyckanue W TOIJIOIICHWE CBETa aTOMOM. KBaHTHI.
' JIuneiyaTbie CIeKTpPbI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMma-u3mydeHus
124 CrtpoeHnue aToMHOro siapa. HykiioHHass MoJenb aTOMHOTO
' aapa. U3oromnsl
125 PamnoaktuBHble  mpeBpamenus. Ilepmox  momypacmanga
' ATOMHBIX SAJIEP
126 SnepHple peakiuu. 3aKOHBI COXPAHEHUS 3apslOBOTO U
' MacCOBOT'O YHCEI
12.7 DHeprus CBSI3H aTOMHBIX sijep. CBsi3b MacChl M SHEPTUU
128 Peakiun cuHTe3a W gAeneHus snep. VICTOYHWKH SHEPrUU
' Connia u 3BE31
12,9 Snepnas sHepreTuka. [[eficTBHE paAlOAKTUBHBIX U3TyYEHUN
' Ha JKHBbIE OPTaHU3MBI
[pakTHueckue paboTHI:
HaOmioneHne  CIUIOMIHBIX WM JIMHEHYAThIX  CIIEKTPOB
12.10 U3ITY9CHUSI.
HccnenoBanue TPEKOB: HM3MEPEHHE DSHEPTHH YaCTHUIIBINO
TOPMO3HOMY IIyTH (TI0 hoTOrpadusim).
W3mepenune pannoakTuBHOTO (hoHa
®dusnueckue  SABIEHUS B TNPUPOJE:  E€CTECTBEHHBIH
1211 paInoaKTUBHBEIA (OH, KOCMHUYECKHE JTy4H, PaJlOAKTHBHOE
' U3ITy4YeHUE MIPUPOIHBIX MHUHEPAJIOB, neiicTBre
PaIMOaKTUBHBIX M3IyUYEHUH HAa OPTaHU3M YeIOBEeKa
1212 TexHHYeCcKHne YCTPOMCTBA: CIEKTPOCKOI, WHIMBHIYAIbHBIN

AO03UMCETP, KaMCpa Bunscona




HHPOBEPSAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeIMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPaMMBbl
OCHOBHOI0 00111er0 00pa3zoBanus Ha ocHoBe PI'OC

[lonumanne  ponu  (U3MKM B HAYYHOM  KapTUHE  MHpa;
c(hOpPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U U
M03HABAEMOCTHU SIBJICHUN MPHUPOJBI, O POJIH SKCIEpUMEHTa B (U3HKE, O
cucremooOpa3zyroniei poian (U3MKKA B Pa3BUTHUHU E€CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJOTH, 00 3BOTIONNN (PU3MUECKUX 3HAHUN U UX POJIH B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTUHE MUpPA, O BKJIAJE POCCUMCKHX
U 3apyOCKHBIX YUEHBIX-(H3MKOB B pa3BUTHE HayKu, OOBSICHEHHE
IIPOLIECCOB OKPYKAKOLIEr0 MUPA, Pa3BUTHE TEXHUKH U TEXHOJIOTHI

3HaHUs 0 BUJIaX MaTepuu (BELIECTBO U MOJE), O IBUKEHUU KaK CIIocoOe
CYIIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJIIPHON TEOPUU CTPOEHUS
BELIECTBA, O (PU3MUECKOM CYLUTHOCTH SBJIEHUIN MPUPOJIbl (MEXaHUUECKHUX,
TEIUIOBBIX, JJEKTPOMAarHUTHBIX W KBAHTOBBIX); YMEHHE pa3iInyaTh
SIBJICHUS TI0 OIMCAHUIO MX XApaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JNEMOHCTPUPYIOIIMX  JaHHO€  (U3MYECKoe  sBJIEHUE;  YMEHHE
pacrno3HaBaTh IpPOSBIEHUE M3YYEHHBIX (PU3MUECKUX SBICHUH B
OKpY’KaloIlleM MHpe, BbIIETSIS UX CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH)

Biianenne ocHoBaMu NOHATUHHOTO anmapara ¥ CHMBOJIMYECKOIO SA3bIKa
(U3MKM W HCIIOJIb30BAHME MX JUIsl pelleHus y4eOHBIX 3a/ay; yMEHHE
XapaKTepu30BaTh CBOWCTBA Tel, (DU3MYECKHE SIBJIECHUS U IPOLECCHI,
UCTOJb3Ys (yHJAMEHTAIbHbIE U SMIUPUYECKHE 3aKOHBI

YMeHHe ONnHChIBaTh W3YYEHHBIE CBOMCTBA Tell U (U3UYECKUE SBIICHHUS,
WCTIONB3YS HU3UIECKHE BETUIMHBI

Bnagenne ocHOBaMH METOJIOB HAYYHOTO TO3HAHUS C  Y4ETOM
coOmro/IeHnsT MpaBwiI O€30MacHOTO TpyJa: HaOmrojeHue (HU3HIECKUX
SIBJICHUM:

YMEHHE CaMOCTOSTEIHLHO COOMPATh IKCIEPUMEHTATBHYIO YCTAHOBKY W3
JAHHOTO Habopa 000PYIOBAHUS IO UHCTPYKIIMH, OTIUCHIBATH XOJI OIBITA
1 3aIlUCBIBATh €T0 Pe3yIbTaThl, POPMYIHUPOBATH BHIBOIBI,

MMPOBCACHUC NPAMBIX W KOCBCHHBIX I/ISMCpCHI/If/’I (pI/I3I/I‘IeCKI/IX BCIIMYHNH:
YMCHHC IJIaHUPOBATH HU3MCPCHMU, CaMOCTOATCIIBHO CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY IO MHCTPYKIHMU, BBIYUCIIATH 3HAYCHUC
BEJIMYMHBI W aHAIM3UPOBATh IMOJIyYEHHBbIE pe3yJibTaThl C Y4ETOM
3aJJaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;




IIPOBEJICHUE  HECIIOKHBIX  OKCIIEPUMEHTAIBHBIX  HCCJIEIO0BAaHUM;
CaMOCTOSITENILHO ~ COOMpaTh  AKCHEPUMEHTAIBHYIO  YCTAaHOBKY H
IIPOBOAUTH MCCIIEOBAHUE 110 MHCTPYKLIMHU, NPEACTABIAThH M1OJIyYE€HHBIE
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHAE Tabaul M rpaduKoB,
YUUTBIBaTh ~ MOTPELIHOCTH, JeJaTh BBIBOABI IO  pe3yibTaTaM
HCCIIEI0BaHMS

ITonumanue XapaKTePHBIX CBONCTB bu3nyecKkux MozeIen
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, MOJEIU CTPOSHUS
ra3oB, JKUAKOCTEH MW TBEPABIX TeEJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasT MOJENb aTOMHOIO sJipa) M yMEHHE NPUMEHATh UX I
00BbsICHEHUS (PU3MUECKUX IPOLIECCOB

VYMeHne o0bACHATh (1)I/ISI/I‘ICCKI/IG IMpoueCChl U CBOMCTBa TCJI, B TOM 4YUCJIC
U B KOHTCKCTC CI/ITyaL[I/II‘/‘I IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa, B
YaCTHOCTH, BbBIABJIATHL IIPUYUMHHO-CIICACTBCHHBIC CBA3M W CTPOHUTH
00BsCHEHHE C OHOpOI>'I Ha U3YYCHHBIC CBOICTBa (1)I/I3I/I‘IGCKI/IX HBHCHHﬁ,
(bH3I/I‘-ICCKH€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIINU

YMmeHue pemaTtb pacu€THele 3anaud (Ha 0Oa3ze 2 — 3 ypaBHEHHi),
UCHOJb3Ys 3aKOHBI U (POPMYIIbI, CBA3bIBAIOIINE (PU3NUECKUE BEIHUUHBI,
B YAaCTHOCTH, 3allUChIBaTh KpPAaTKOE YCJIOBHE 3a/ladyd, BBIABIATH
HEOCTaIoUINe JJaHHbIEe, BBIOMpaTh 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE
Ui e€ peILIeHUs, HUCIOJIb30BaTh CIIPaBOYHBIE JlaHHBIE, MPOBOJIUTH
pacuéTel M OLEHUBAaTh pPEATUCTHUYHOCTh [OJIYYEHHOTO 3HAYEHUS
($u3MYecKOil BETMYUHBI; YMEHUE ONPENEISITh Pa3MEPHOCTh (PU3NUECKOM
BEJIMYUHBI, TOJIYY€HHOH NMPHU PELICHUH 3a/1a41

YMeHue  XapakTepu3oBaTb  MPUHLUIBI  JEUCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM YHCJIE€ OBITOBBIX MNPHUOOPOB, M TNPOMBIIIIEHHBIX
TEXHOJIOTUYECKHUX IPOILIECCOB MO UX OMUCAHUIO, UCIONIBb3Yys 3HAHUS O
CBOMCTBaxX (M3MYECKUX SIBICHUH M HeoOXonuMmble (usmueckue
3aKOHOMEPHOCTH
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YMeHHe WCHoJIb30BaTh 3HAHUS O (DHU3WYECKUX  SBJICHHSIX B
MTOBCEIHEBHOM KU3HU JIJIs1 oOecriedeHusi 6€30MacHOCTH pHu oOpaleHun
¢ OBITOBBIMU TIPHOOPAMU W TEXHHUYECKUMHU YCTPOMCTBAMHU, COXPAHCHHS
3I0pOBbSI W COONIOACHUS HOPM OKOJIOTMYECKOTO TMOBEACHUS B
OKpyXamlled cpene; TMOHUMAHHE HEOOXOIUMOCTH TMPUMEHEHHS
JOCTHXKEHUH  (U3MKH M TEXHOJOTMHA Uil  PalMOHAIBHOTO
MIPUPOIOTIOTB30BAHUS
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OneiT TOHMCKa, TPeoOpa3oBaHUs U TMPEACTABICHUS HHPOPMAIUH
(U3MYECKOTO COJCpXKaHUS C HCIOJIb30BaHHEM WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; YMEHHUE OLEHHUBATh JOCTOBEPHOCTH
MOJIy4eHHOW WH(OpMAKi Ha OCHOBE WMEIONINXCS 3HAHUW U
JOTIOJHUTEIBHBIX NCTOYHUKOB; YMEHHUE HCII0Ib30BATh IPY BBIITOJIHEHUHT




y4eOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEpaTrypy (U3NYECKOro
COZIepKaHUs, CIPABOYHbIE MaTepHalbl, pecypchl ceTd MHTepHerT;
BaJieHHe O0a30BbIMM HaBBIKAMU TpeoOpa3oBaHUs HHGOpMAIMU U3
OJTHOH 3HAKOBOW CHCTEMBI B JPYI'yl0; YMEHHE CO3/1aBaTh COOCTBEHHBIC
NUCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(MOpMaLUU U3
HECKOJIBKUX NUCTOYHHKOB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'2 IO ®PU3UKE

K IIpoBepsieMblii 31eMeHT cOepPKAHUSA
o1

1 MEXAHUWYECKUE ABJIEHUA

Mexanndeckoe JABHXKCHUC. MaTepI/IaJIBHaH TOYKa. Cucrema OoTCuéra.

1.1
OTHOCHUTENBHOCTD JBH)KEHUS

PaBHOMepHOe W HepaBHOMepHOe BikeHHe. CpenmHss ckopocts. Dopmysa s
1.2 Berumcienus cpeaneit ckopoctu: V = S/t

PaBHOMepHOE mpsAMOJMHEITHOE JBH)KEHHE. 3aBUCHMOCTb KOOpPJMHAThl Tejla OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKECHHUS:

13 x(f)=x,+vft

I'padyku  3aBUCUMOCTH OT BPEMEHH [UIA TPOEKIUU CKOPOCTH, MPOCKIHH
IepeMeNIeHus, IIyTH, KOOPAUHATHI IIPU PABHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHHUH

3aBHCHMOCTD KOOpAUHATBI TCjIa OT BPEMCHHU B CJIyda€ PaBHOYCKOPCHHOI'O
HpHMOHHHCﬁHOFO JABUKCHUA

[ 3] By

-S‘x':.{:l = .1-'.|;|: #* f_ax *

q)OpMy.TIBI ML IIPOCKIUU TMCPEMCHICHUA, IIPOCKIUU CKOPOCTH W TPOCKIHUUN
YCKOPCHUS IPpU PABHOYCKOPCHHOM HpﬂMOHHHeﬁHOM JABWKCHUU!
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a.(f)=cast,
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I'padukn 3aBUCUMOCTH OT BpEMEHHU [UISl TMPOEKIHH YCKOPEHUS, MPOEKINH
CKOPOCTH, TIPOEKIUH IEpPEMENICHUs, KOOPAMHATBI NPHU PABHOYCKOPEHHOM
MIPSIMOJIMHEHOM JIBM)KEHUH

CBobogHoe maneHue. PopMyiibl, ONUCHIBAIOIIME CBOOOAHOE MaJCHHUE Teia I10
15 BEPTUKAIN (JBI)KCHHUE Tella BHU3 WJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3E€MJIN).
' I'paduiku 3aBUCUMOCTH OT BPEMEHU I MMPOEKINH YCKOPEHHUS, TPOEKIIMH CKOPOCTH

1 KOOPAWHATEI ITPpU CBO6OI[HOM IMaaCHUM TEJIAa IO BEPTUKAIIN

CKopocTh paBHOMEPHOTO JBUKECHHUSI T€JIa 10 OKPYKHOCTH. HampasiieHrne CKOpOoCTH.
1.6 dopmyna s BBIUMCICHHS CKOPOCTH 4Yepe3 pauyC OKPYXHOCTH U TICPUOJ
oOparieHus:
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LlenTpocTpeMuTenbHOoe  ycKopeHue.  HampaBieHue  LEHTPOCTPEMHUTEIHHOTO
yckopenus. @opmyra 1S BBIYUCICHUS YCKOPEHUSI:
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dopmyiia, CBSI3bIBAIOLIAS IEPUOJ U YACTOTY OOpAIICHUS:
v = !
T

Macca. IInotocts BemectBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:

_m
17 P=7

1.8 Cwuna — BekTopHas ¢puznyeckas BeauuuHa. CIoxKeHne CUil

19  SBnenue unepuuu. [lepsorit 3axon HeroToHa

Bropoii 3akoH HeroToHa:

—

F=m-4a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHJIBI, IEHCTBYIOIIEH Ha
TEJIO0
B3anmopeincteue Ten. Tperuit 3akoH Herorona:
1.11 F. 21 7 _Fl—>2

TpCHI/Ie IIOKOSA U TPEHHUE CKOJIbXKCHHA. CDopMyna AJId BBIYUCIICHUA MOJAYJIsE CHJIbL
TPCHUA CKOJIBXXCHUA:

112 Fp=p-N

Hedopmarus Tena. VYopyrue u Heynpyrue nedopmanvu. 3akoH YOpyrom
nedopmaruu (3akoH ['yka):

113 F=k-Al




Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
F-G. my -i}f:
R
114 Cuna Tsoxectn. Yckopenue cBOGOIHOTO A CHHMS.
dopmyra 1715 BBIYUCIICHUS CUIIBI TSDKECTH BOJIM3H MoBepxHOCTH 3emiu: F = mg.
JBmxenue ranet Bokpyr Connua. [lepBas kocmuueckas ckopocts. HeBecomocTthb

U [IEPETPY3KU
Nmnynbe Tena — BekTopHas pu3nyeckas BeIMYnHa.

1.15 =mo
Nmnynbe cucremsl Ten. U3Menenne umnynbsca. MMiyabe crsib
3aKOH COXpaHEHUsl UMITYJIbCa /71l 3AMKHYTOU CUCTEMBbI TE:

116 p=myU +m,U, =const

PeakTuBHOE ABMXKEHUE

Mexannueckast padbora. @opmyra i BBIYUCICHUS PAOOTHI CHIIBL:

A=Fscosct
MeXaHI/I‘-ICCKaSI MOIITHOCTb:
1.17
n==
t

Kunernueckas u noreHuanbHas sHeprus. @opMyiia 11 BBIYACICHUS
KMHETUYECKOM YHEPIUU:
HE)E
Be= T
118 Teopema o knHeTHUECKOU SHEprun. Popmyrna s BBIYMCICHHUS TOTCHIMAIBHON

3Heprm/1 Tena, IIOAHSATOTO
Hag 3eMIIEit:

E,= mgh

Mexann4geckas OHCPIuUi:

E=E;+E,

1.19 .
3aKOH COXpaHEeHHs] MeXaHN4ecKoi aHeprun. Popmya s 3aKOHA COXPaHEHUs

MEXaHUYECKOH SHEepTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpartieHne MexaHU4YEeCKON YHEPTUH MPU HATTMYUU CUIIBI TPEHUSL.

1.20 TIIpocTble MEXaHU3MBI. «30JI0TOE MPABHIIO» MEXAHHUKH.




Peruar. Moment cuisl: M - Fl.
VYcioBue paBHOBECHS pblyara:

M +M, +..=0
[ToasmxHBIN 1 HeOABWKHBIN O0510Kku. KITJI mpocThIx MEXaHNU3MOB,

n= Anonesnas

Aaarpaqecam "

1.21

JlaBiieHre TBEPAOTO TENA.
@opMyia 11 BBIYMCIICHUS IaBJICHHs TBEPIOIO Tena:
F
P=—5-
Jasnenue raza. ATMochepHoOe JaBlIeHHE.
I'mppocTaTudeckoe 1aBJIeHUE BHYTPH KHJIKOCTH.
@opMyita 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

p=pgh+p_,

1.22

1.23

3axoH [lackans. I'mapaBnudeckuii mpecc

3akoH ApXI/IMe)Ia. qDopMyna IJiL OIPCACIICHUA BBITAJIKUBAIOIICH CHIJIBI,
ﬂeﬁCTBYIOHleﬁ Ha TCJIO, HOFPY)KéHHOG B XXUJAKOCTBb MJIM T'a3:

F_j‘m. =pgv

YcaoBue miaBanus teia. [lnapanue CYZAO0B H BO3AYXOILIABAHUEC

1.24

1.25

Mexannyeckue kojnebaHusi. AMIUTUTY/Ia, IEPUO] M JyacToTa kosiebanuii. dopmyia,
CBSI3bIBAIOIAS YACTOTY U MEPUOJT KoeOaHuil:

MareMatnueckuii W INpPYKUHHBIM MasTHUKHU. lIpeBpamienue sHeprum 1npu
KoJIe0aTeIbHOM JIBUKEHUU

1.26

3aryxatomue kojebanus. Bernykaennsie konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [IpojioyibHBIC W TOTIEpeuHbIe BOJHBI. JIIMHA BOJHBI U
CKOPOCTb PaCIpPOCTPAHEHHUS BOJIHBI:

h=v-T

3ByK. I'poMKOCTh U BBICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI Ha TPaHHIIE ABYX
cpea. MHdpa3Byk U ynbTpa3Byk

1.29

Ilpakmuueckue pabomol
N3Mepenne cpeaHed IUIOTHOCTH BEIIECTBA; ApXWMEAOBOM CHJIBI; KECTKOCTH




NPYXUHBL, KO3(D(UIIMEHTa TPEHUS CKOJNBXKEHHS; paObOThl CHIIBI TPEHUS, CHIIBI
YIIPYrOCTH; CpeAHEH CKOPOCTH [BWXKEHHS Opycka IO HAKJIOHHON IUIOCKOCTH;
YCKOpeHUsi OpycKa Ipu JBWKEHUU TI0 HAKIIOHHOM IJIOCKOCTH; YaCTOTHI M MEPHUO/Ia
KoJeOaHMii MaTeMaTHYeCKOro MAasATHHKA; YacTOThl M Mepuoia KojeOaHui
NPYKUHHOTO MasiTHUKa; MOMEHTA CHJIBI, JCHCTBYIOIETO HA pblYar; paboThl CHIIBI
YIIPYrOCTH HPU NOABEME Ipy3a C IMOMOIIBIO HETOIBI)KHOTO OJIOKA; pabOThI CHIIBI
YIIPYTOCTH TPH MOIBbEME IPy3a C MOMOIIBIO ITOIBHXKHOTO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOW CHUJIBI OT 00bEMa MOrpY:KEHHOW YacTh
TeJla U OT TUIOTHOCTHU JKUJIKOCTH;, HE3aBUCUMOCTHU BBITAJIKUBAIOIICH CHIIBI OT MacChl
TeNa; CUJIBl TPEHUS CKOJBXKEHHS OT CHIJIBI HOPMAaJIbHOTO JaBICHHS M OT poja
MOBEPXHOCTH; CHJIBl YIPYTOCTH, BO3HUKAIOUICH B TPYXKHHE, OT CTEHCHU
neopManuy MPYKUHBI, YCKOPEHHUs OpycKa OT yrjla HakJIOHA HaIlpaBIISIONICH;
nepuoaa (4acToTbl) KojeOaHWH HUTSHOTO MasTHHKA OT JUIMHBI HHUTH; IEpUoja
KOJIeOaHMH NPYKHHHOTO MasTHHKA OT MacChl Ipy3a U JKECTKOCTH NPYKHHBI,
UCCcIIeJOBaHHE HE3aBUCHMOCTH INeproja KoJieOaHUH HUTSHOTO MasiTHUKA OT MacChl
rpysa. [IpoBepka yciioBus paBHOBECHS pbluara

Dusuueckue s61eHUs 8 npupoc)e: IMPUMEPLI ABUKCHHA C pa3JIMYHBIMUA CKOPOCTSAMU B

J)KMBOHI M HEXKHBOM IIpHUpOJIcC, ﬂeﬁCTBHe CUJIbl TPCHUA B IIPUPOAC M TCXHHUKC,
INPpUIIMBBI MW OTJIMBBI, [IBUKCHHUC IIJIAHCT Conaeunon CUCTCMBbI, PCAKTUBHOC

1.30 JBUKEHHE JKUBBIX OPTaHU3MOB, PhIYaru B TeJe YeNOBEKa, BIUSHUE aTMOC(HEPHOTO
JaBJICHUS HA >KUBOM OpraHu3M, IJIaBaHUE pPbIO, BOCHPHUITHE 3BYKOB KHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlyHAMH, 9XO
Texnuueckue ycmpoiicmeéa: CHUAOMETP, JNAaTYUKH TOJOKEHHUS, PACCTOSHHUS H
YCKOPEHMS, JUHAMOMETpP, NOJAIIMIIHUKHK, PAaKeTbl, pblYar, TMOJABWXKHBIA U

131 HEMOJIBIKHBIM OJIOKM, HAKJIOHHAs IUJIOCKOCTh, IMPOCTHIE MEXaHU3MBI B OBITY,

' COOOIIIAIOIIUECS COCYMBI, YCTPOHCTBO BOJOMPOBOJA, THUIPABIUYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TIOPUIHEBOM HACOC, apeoMeETp, IXOJIOT,
WCIIOIH30BaHUE YIIBTPA3BYKA B OBITY U TEXHHUKE

2 TEIIVIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHSI MOJIEKYISIPHO-KMHETHIECKON TEOPUU CTPOEHHUS BEIIECTBA.

2.1 Mopenmu  TBEpAOTO, IKHAKOTO ©  Ta3000pa3HOTO  COCTOSHHMM  BEIECTBA.
Kpucrannuueckue u amopgHbIe Tena

29 JBr>xenue yactul BemecTBa. CBsI3b CKOPOCTH JBHXKEHUS YaCTHUIL C TEMIIEPATYPOU.

' BpoyHoBcKoe aBrKeHuE, T Py3us

2.3  CmauuBaHUE U KalWUISPHBIC SIBICHUS

2.4  TemioBoe pacHIMpEeHUE U CKATHE

2.5  TemnoBoe paBHOBeCHE

26 Buytpennsas osHeprus. PaGora u Temomnepenada Kak CrmocoObl H3MEHEHUSA

' BHYTPEHHEN dHEPTUH

2.7 Bunpl Tenonepeaayu: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3Ty4YEeHUE




Harpesanue n oxnaxnenue ten. KoamyecTBo TEIUIOTHL. Y AenbHas TEMIOEMKOCTD:

2.8
O=cm(t,—1)
3aKOH COXpaHEHHMs SHEPruHM B TEIUIOBBIX IIpoleccaX. YPAaBHEHUE TEIJIOBOIO
0g  Oamanca:
O +0, +..=0
Hcnapenne u KoHzaeHcauus. l3MeHeHue BHYTpEeHHEHl SHepruu B Ipolecce
2.10 ucmapeHus W KoHJeHcauuu. KumeHume IKMOKOCTU. YenbHas  TemioTa
napoo6OpasoBanus: L = Q/m
2.11  BnaxsHoCTbh BO3IyXa
[InaBnenue n kpuctaymzanus. MizMeHeHue BHyTpeHHEN SHEPruu IpH IIJIaBICHUN U
KpUCTaJIIIM3aluu. Y 1eibHasl TEII0Ta IUIaBJIECHU:
2.12 0
& m
513 BHyTpeHHss 3Heprus cropaHus TOIUIMBA. YJielibHasl TEIUIOTa CrOpaHMs TOIUIMBA: (
' =Q/m
2.14  TlpunHnmmsl paboTsl TeroBsix aeurareneil. KI1J] TemmoBoro nBurarens
IIpakmuyeckue pabomul
N3mepenune yaenpHON TEIUIOEMKOCTH METANIMYECKOrO0 LUIMHIAPA; KOJIUYECTBa
TEIUIOTHI, MTOJYY€HHOTO BOI0M KOMHATHOW TeMIeparypbl GUKCUPOBAaHHON MaccChl, B
515 KOTOPYIO OmymeH HarpeThli UJINHAP; KOJUYECTBA TEIJIOThI, OTAAHHOT'O HarpeThIM
' UWIMHIPOM, IIOCJI€ OIyCKaHWsl €ro B BOJAY KOMHATHOW TeMIlepaTypshl;
OTHOCHUTENIbHOM BIIQXHOCTU BO3AYyXa; YAEIbHOM TEIUIOTHl IIJIaBJICHUS JIbJA.
HccnenoBanne n3MeHeHUs TEMIEPATyphl BOJBI IPU PA3IUYHBIX YCIOBUSIX; SIBICHUS
TeII000MeHa MpU CMEUIMBAHUU XOJIOTHOW U ropsiueit BOJIbl; Ipoliecca UCTIapeHus
Qu3zuyeckue s6n1eHUs 6 npupode. TOBEPXHOCTHOE HATSKEHHE M KalWUISIpPHbBIE
2.16  sBIeHUS B TPUPOJIE, KPHUCTALIBI B mpupoxae, usnydeHue CojHIA, 3aMep3aHue
BOJ0EMOB, MOpCKHUE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoucmea: KalWLISAPbl, NPUMEPHI HCIOIb30BaHUS KPHUCTAJIOB,
917 KHUJKOCTHBIM TEpPMOMETp, NaTYMK TEMIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
' JIOMOB, THTPOMETpbI, ICUXPOMETp, MapoBasi TypOWHA, IBUTATEIb BHYTPEHHEIO
CTOpaHus
3 SJIEKTPOMATHUTHBIE SABJIEHUA
3.1  Dnektpuzanms Ted. [IBa BUAA AICKTPHUSCKUX 3aPsIOB
3.2 BzaumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3akoH COXpaHEHHUS dIEKTPUICCKOTO 3apsia
34 Onextpuueckoe moje. Hampsok€HHOCTH — 3nekTpuueckoro nosasd. IIpuHnumn

CYIEPHO3UIINH IEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)




Hocurenu onexrpuueckux 3apsiioB. JlelicTBHE AJIEKTPUYECKOro IOJI  HA

35 aneKkTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH
[ToctosHHbIN 25ekTpuyeckuil TOK. [lelicTBus snexktpuueckoro toka. Cuiia Toka.
3.6 Hampsbkenue.
l=q/t,U=A/
37 DJEeKTpUYECKOe CONPOTUBIIEHUE. Y AETBHOE 3JIEKTPUYECKOE CONPOTUBIICHHE:
' R=pl/S
3.8 3akon Oma juis yuactka anekrpudeckoii nernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [lapamnensHoe coeanHEHNE IPOBOJHUKOB PAaBHOT'O CONPOTUBIICHUS:
U, =Uj; I:I1+I::R:§.
CMeriaHHbIE COEIMHEHMS! TPOBOIHUKOB
3.10  Pa6ora u momrHOCTE AnMekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:
3.11 0-1 2 Rt
3.12 OnbiT Opcrena. MarHuTHoe moje MPsIMOTO TMPOBOAHMKA € TOKOM. JIuHMM
' MarHUTHOM MHIYKIIUN
3.13  MarauTHOE TI0JIe TOCTOSTHHOTO MarHuTa. B3anMoieiicTBIe MOCTOSTHHBIX MAarHUTOB
3.14  ]leiicTBHE MarHUTHOTO I0JI Ha TPOBO/IHUK C TOKOM
3.15  Omprrer @apages. SBneHue 21eKTpOMarHuTHON HHAYKIUU. [IpaBuiio Jlenma
IIpakmuyeckue pabomul
N3mepenue INEKTPUUYECKOTO COIIPOTHUBIICHUS pe3ucropa; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.
HccnenoBanme 3aBUCMMOCTH CHUJIBI  TOKA, BO3HUKAIOIIETO B  IPOBOJHUKE
3.16 (pe3ucropsbl, JTaMIO4Ka), OT HANpPSDKEHUS Ha KOHIAX MPOBOAHMKA; 3aBUCHUMOCTH
COINPOTHUBIIEHUSI OT JAJUHBI MPOBOJHHKKA, IUIOMIAJU €ro IMONEePEeYHOro CEUeHUs M
YI€IBHOTO COMPOTUBIICHUS.
IIpoBepka mpaBuia JUid SJIEKTPHUUECKOTO HANPSIKEHUS NpPU TOCIENOBATEIBHOM
COEMHEHUHM TPOBOJHMKOB; TMpaBWJa Ui CHJIBI DJIEKTPUYECKOTO TOKa TMpHU
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue se6nenus 6 npupooe: DIEKTPUYECKUE SABICHHUS B aTMmocdepe,
3.17  2JeKTpUYECTBO >XKUBBIX OPraHU3MOB, MarHUTHOE TMoje 3eMJH, Apei¢ MOIIOCOB,
POJIb MAarHUTHOTO TOJIS JUIS KU3HHU HA 3eMile, TOJIIPHOE CUSHUE
3.18 Texnuueckue ycmpouicmea: 3JIEKTPOCKOI, aMIIepMETp, BOJBTMETpP, PEOCTaT,

CUETYMK  DJEKTPUYECKOHM  DHEPruu,  SJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,




HarpeBaTeNbHbIE 3JEKTPOIPUOOPHI (IIPUMEpPHI), IEKTPUUECKUE IPEIOXPAHUTENH,
AJIEKTPOMArHuT, JIEKTPOJBUTraTellb IOCTOSHHOIO TOKAa, T'€HEpPaTop IOCTOSIHHOIO

TOKa
3.19  DmnexrpomarauTHble BOMHBI. llIkana 37eKTpOMarHUTHBIX BOJH
3.20  Jlyuemas mojenb cBera. [IpsiMonrHEIHOE pacipoCTpaHEeHNE CBETA
3.21 3akon orpaxkeHus csera. [Imockoe 3epkano
3.22  IlpenomneHue cBera. 3aKOH PEIOMIICHHUS CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xon syweid B nmH3e. DokycHoe paccrossHMe JMH3BL OnTHYecKas cuiia
' mumsel: D = 1/F
3.25 TI'ma3 kak ontuyeckas cucrema. OnrTudeckue mpudopsl
IIpakmuueckue pabomul
H3mepeHne oONTHYECKOM CHIIBI coOWparomiel JMH3BL, (POKYCHOTO paccTOSHUS
cobuparorieli TMH3HI (TI0 CBOWCTBY PaBEHCTBA Pa3MepOB MpeaMeTa U H300paKeHUs,
KOTJa TpeIMeT pacroyioKeH B JBOWHOM (DOKyce), TMoKaszaTessl MPeOMIICHHUS
3.26  crekia.
HccnenoBanue CBOMCTBA M300pa)KEHHUs, MOJYYCHHOTO C TIOMOIIBIO COOMpAroIei
JIMH3BI; U3MEHEHHs (POKYCHOTO PAcCTOSIHUA JIBYX CJIOXEHHBIX JIMH3; 3aBUCUMOCTH
yrila TpeoOMJICHUsT CBETOBOIO Jiyya OT Yrjla MaJEeHUs Ha TIpaHUIEe «BO3AYX —
CTEKJIO»
3.97 Qusuueckue serenuss 6 npupode: 3armenuss Comama u JlyHer, 1Bera Teu,
' ONITUYECKUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUpax)
3.28  Texnuueckue ycmpoiicmea: O4KH, NEPUCKOI, (OTOANIIAPAT, ONTHUECKUE CBETOBOBI
4 KBAHTOBLBLIE SABJIEHU A
41 PanuoaxktuBHOCTh. Anbda-, Oera-, ramma-usznydeHus. Peakuuu anbda-u Oera-
' pacraza
4.2  OmnsiThl Pesepdopaa no paccesnuto ansgpa-uactuil. [lnanerapuas moaens atoma
4.3  CocrtaB aTOMHOTO siipa. M30TOIIEI
4.4  Tlepuop momypacmnajaa aTOMHBIX siAEp
45  SlnepHble peaknuu. 3aKOHBI COXPaHEHHSI 3apS0BOTO U MaCCOBOTO YHCEI
Qusuueckue A6leHUss @ npupode.  €CTECTBEHHBIH  PAaJUOAKTUBHBIA  (OH,
4.6  KOCMHMYECKHE JIy4d, paJIMOaKTUBHOE W3IydeHUE MPUPOJHBIX MUHEPAJIOB, JIeiicTBHE
PaIMOAKTHBHBIX M3TyYE€HUI Ha OPTaHU3M YeIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAWBUAYAJIBHBIA JO3UMETp, Kamepa

BuiibcoHa, sinepHas 3HepreTuka
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