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HOSACHUTEJIBHAS 3AITMCKA

IIporpamma mo ¢u3uke Ha ypoOBHE OCHOBHOrO o0miero oOpa3oBaHHSl COCTaBJIEHA HAa OCHOBE
NOJIOXKEHUH W TpeOOBaHMIA K pe3ysibTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTENbHON
nporpammel, npenactasieHHbx B PIOC 000, a takke ¢ yuérom denepanpHON padoyeil mporpaMmbl
BocruTanus 1 KoHuenmmu npenonasanust yueOHOro npenMera «Pusznkay.

IIporpamma mo ¢u3uke Ha ypoBHE OCHOBHOrO oOmiero oOpa3oBaHHSI COCTaBJIEHA HAa OCHOBE
NOJIOXKEHUH U TpeOOBaHMIA K pe3ybTaTaM OCBOSHHsI Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTEeNbHON
nporpammel, npencrasieHHbx B PIOC 000, a takke ¢ yuerom denepanpHol paboyeil mporpaMmbl
BOCIIUTAHMS U KOHLICTIIIMH MPerofaBaHust yueOHoro npenvera «Pusnkay.

Conmep:xaHue mporpamMmbl Mo (PU3MKe HAmpaBieHO Ha (OPMUPOBAHHE €CTECTBEHHOHAYYHOMH
IPAaMOTHOCTH OOYYarOIIUXCsl M OPraHM3alMi0 HM3Y4YeHUs (PU3NKH Ha JEATENIbHOCTHOW OCHOBe. B
nporpamMMe 1o (GpU3NKe YUHUTHIBAOTCS BO3MOXKHOCTH y4eOHOTo NpeaMmera B peanuszauuu TpeOoBaHMN
OI'OC OO0 x maHUpPyeMbIM JIMYHOCTHBIM M METANPEAMETHBIM pe3yJbTaTaM OOYYEeHHs, a TaKXKe
MEKITPEIMETHbIE CBS3H €CTECTBEHHOHAYYHBIX y4YEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIero
oOpazoBaHwUsI.

[Iporpamma o ¢pu3NKe yCTAaHABIMBAET pacIpeaesieHue yaeOHOro Marepraia o rofaM o0ydeHus
(Mo kylaccam), mpeziaraeT NMPUMEPHYIO MOCJIEAOBATENIbHOCTD M3YUYE€HUsI TeM, OCHOBAHHYIO Ha JIOTHUKE
Pa3BUTHA MPEIMETHOTO COMEPKAHMA U YUEeTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIMXCs.

[Iporpamma no ¢usnke paspadoTaHa ¢ LETbIO OKA3aHHS METOIUYECKOW MOMOIIHM YYUTENO B
coznmaHuu padoueit mporpamMmsl IO Y4€OHOMY MIPEIMETY.

dusnka SBIAETCS CHCTEMOOOPA3YIOIIMM JUIl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SIBJICHUM, U3Y4aeMbIX XUMHEH, OUOJIOTHEH,
acTpoHoMued U (pu3mueckoil reorpadueil, BHOCHT BKJIAJ B €CTECTBEHHOHAYYHYIO KApTHHY MHDA,
NPEnOoCTaBIIseT Hanbojee siCHble 0O0pa3Lbl MPUMEHEHHUsT HAYYHOTO METOJA TIO3HAHUS, TO €CTh Crocoda
MOJIy4EHHS TOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 raBHBIX 3a1a4 (U3NIECKOro 00pa3oBaHMs B CTPYKType o01iero oopa3oBaHus COCTOHT B
(bopMHUPOBAHUY €CTECTBEHHOHAYYHOW rPaMOTHOCTH M MHTEpECa K HAyKe y OOyHaro X csl.

WUsyuyenne ¢usukn Ha 0a30BOM ypOBHE MpPENANoOJaraeT  OBJIAJACHUE  CIEAYIOLINMHU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOLINMH €CTeCTBEHHOHAYYHYIO ITPAMOTHOCTb!

® HAy4YHO OOBSICHATH SIBJICHUS,

® OIICHMBATb M MIOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIICAOBAHUS,

® UHTEpPIPETUPOBATH AAHHBIE M HCIOJb30BATh HAYUYHBIE [OKA3aTENbCTBA MJISI TIONTyYEHUS

BBIBOZIOB.
Lenn u3yuenns GU3NKH HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs ONpPENeseHbl B KOHLENINN
npenonaBanust ydeOHoro mnpeamera «Puszmka» B 00pa30BaTENbHBIX OpraHU3alusax Poccuiickoin
Denepariy, peau3yrOIINX OCHOBHbIE 00Ie00pa3oBaTeIbHBIE TPOTPAMMBI.
Henn nzyueHust pusuku:
e puoOpeTeHNe MHTEpeca W CTPEMIICHHS OOYYAIOIIUXCS K HAYYHOMY H3YUYEHHIO MPUPOIBI,
Pa3BUTHE UX WHTEJUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

¢ Pa3BUTHE NMPEICTABJICHUH O HAYYHOM METO/IE MMO3HAHMSA 1 (POPMUPOBAHHUE HCCIIEOBATEIBCKOTO
OTHOILIEHUS K OKPYKAIOLITUM SIBJICHHSIM;

¢ (hopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK PE3yJIbTaTa U3YYCHUSI OCHOB CTPOSHUSI MATEPUHU
U pyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (opMupoBaHUE MpPENCTaBICHUI O ponu (PU3UKU Ui Pa3BUTHS APYTHX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTUH,

® pa3BUTHE NPEACTABICHUN O BO3MOXKHBIX cpepax Oyayied npodecCHOHANBHON AesITebHOCTH,
CBSI3aHHOH C (PM3HMKOH, MMOATOTOBKA K JaJbHEHIIEMy OOYYEHHIO B ’TOM HaIlpPaBJICHHUH.

JlocTiokeHne 3THX Lienell mporpaMMbl No (pU3MKE HAa YpOBHE OCHOBHOTO o0mero obpa3oBaHuUs
o0ecreunBaeTCs! PELICHHEM CISAYIOMUX 3a1a4:



npuoOpeTeHne 3HAHHN O AUCKPETHOM CTPOSHHH BELIECTBA, O MEXAHMYECKHX, TEIJIOBbIX,
SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIEHHSIX,

npuoOpeTeHHe YMEHHI OMKMCHIBATL U OOBSCHSITH (PU3HYECKUE SIBJIEHHS C HCIOJIb30BaHHEM
MOJYyYEHHBIX 3HAHUM,

OCBOEHHE METOJIOB PELICHHs MPOCTEHININX PACYETHBIX 3a7a4 C UCIOJIb30BAHUEM (PU3NIECKHX
MoOJIeNiel, TBOPUYECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1aY,

pa3BUTHE yMEHHI HAOJIOMATh TMPUPOMAHBbIE SIBJIEHUS M BBIMOJNHATH OIbBITHI, JaOOpaTOpHbIE
paboThI M 3KCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMSI C UCTIOIb30BAHUEM N3MEPHUTENBHBIX IPUOOPOB;
OCBOEHHE TIpUeMOB paboTel ¢ uHpopManmell (HU3NYECKOro COAEPIKaHUS, BKIIOYAs
uH(pOpMALMIO O COBPEMEHHBIX AOCTHKEHUSIX (PU3HMKH, aHAINU3 M KPUTHYECKOE OLICHHBAHHE
uH(popMauuy,

3HAKOMCTBO €O cdepamMu TpodheCCHOHANBHON NeATEIbHOCTH, CBS3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha IOCTIKEHHUSIX (DPH3UUECKON HAYKH.

OOuiee 4ncio YacoB, PEKOMEHIOBAHHBIX ISl M3Y4eHUs PU3UKH Ha 0a30BOM ypoBHE, — 238 4acoB:
B 7 kiacce — 68 1acoB (2 vaca B Henenmo), B 8 kiacce — 68 yacos (2 daca B Henento), B 9 kimacce — 102
yaca (3 Jaca B HEZIEIO0).

[Ipennaraemslii B nporpamme no (pusuke nepedeHb JadOpaTOPHBIX PadOT M OMBITOB SIBJISETCS
PEKOMEHAATENIbHBIM, YYUTEIb [IeNIaeT BhIOOP MPH MPOBEACHUH J1a00PaTOPHBIX PAdOT U OMBITOB C YYETOM
UHIUBHIYAJIbHBIX OCOOEHHOCTEH O0YUYarOIINXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX 3aJaHHM, TPeIaraeMbIX
B paMKax OCHOBHOI'O MOCYAapPCTBEHHOIO 9K3aMeHa Mo (Qu3uKe.



COAEP/KAHUE OBYYEHUA

7 KJIIACC
®Dus3uka u eé pojib B IO3HAHUM OKPY’Ka0Iero Mupa.

®dusnka — Hayka o npupoze. ABsnenus npuponasl. Punveckue BIEHUS: MEXaHUYECKUE, TEILUIOBBIE,
3JIEKTPUUYECKHE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Qusnyeckue BenunyuHbl. M3Mepenue pusndecknx senuanH. @usndeckue npudopsl. [TorpenHocTs
n3MepeHnii MexxayHapoaHasi CUCTEMA €AUHULL

Kax ¢usuka u apyrue ecTeCTBEHHbIE HAyKH HM3YyYarOT MPHPOAY. ECTeCTBEHHOHAy4YHBIH METON
NO3HAHUS. HAONIOJEHNEe, MOCTAHOBKA HAyYHOTO BOIPOCA, BBIABM)KEHHE THIIOTE3, SKCIEPHUMEHT IO
NPOBEPKE TUIOTe3, OObICHEHHE HaOMogaeMoro siBieHus. Onucanue GU3NUECKUX SIBICHHH C ITOMOIIBIO
Mozenen

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, HIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE SIBJICHMUSI.

2. ®usnyeckne npuOOPbl M TpPOUHEAypa NPSMBIX H3MEPEHUH aHAJOTOBBIM U LU(PPOBBIM

npubopom.

Jlabopamopusie pabomst u onsvimol.

OnpeneneHue LEHBI JEIEHUS KAl H3MEPUTENBHOTO prudopa.
HsmepeHue paccTosHUi.
Usmepenne o0béMa JKUAKOCTH B TBEPIOTO TENa.
Omnpenenenue pa3sMepoB MajbIX Tel.
Hsmepenune TemnepaTyphl pU MOMOILIHN KUJIKOCTHOTO TEPMOMETPA U AaTHHKA TEMIEPaTyPhL.
IIpoBeneHue uccaenoBaHusl MO MPOBEPKE TUITOTE3bl AANBHOCTD IMONIETA LIApUKaA, MYLEHHOTO
TOPHU3OHTAJIBHO, TeM Ooublie, 4yeM OOoJbIIe BHICOTA MyCKa.
IlepBoHaua/bHbIE CBeICHHUSI 0 CTPOEHUH BelllecTBAa.

CtpoeHue BellecTBa: aTOMbI M MOJEKYJbI, UX pa3Mmepbl. OMNbIThI, AOKa3bIBAOIINE AUCKPETHOE
CTpOEHHE BEIEeCTBa.

JBkeHue yactul BemecTBa. CBsA3b CKOPOCTH ABUKEHUS YaCTHUL C Temmiepatypoil. bpoyHoBckoe
nsrkenue, nudgdysus. BaumoneiicTBre yacTHIl BEIIECTBA: MPUTSHKEHIE U OTTAKUBAHUE.

ArperaTHble COCTOSIHUSI BEIECTBA. CTPOCHUE Ta30B, YKMAKOCTEH M TBEPABIX (KPUCTAJUTHUECKUX)
Ten. B3auMocBsi3b MeXAy CBONCTBAMHM BEIIECTB B pa3HbIX arperaTHbIX COCTOSHUSIX M HUX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBL.

Hemoncmpavuu.

1. HabmoneHre OpOYHOBCKOTO ABUKECHHSI.

2. Habmonenune mudpdysuu.

3. Habmonenue sBieHUH, OOBSICHAIOIIUXCS NPUTSDKEHHEM WM OTTAJKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopusie pabomsl u onsvimol.

1. Onenka nuaMeTpa aToMa METOIOM PsIIOB (C UCTIOJIb30BaHUEeM (oTorpaduii).

2. OmnpbIThI IO HAOMIOEHHIO TETUIOBOTO PACIINPEHUS T'a30B.

3. OmnbITel 10 OOHAPYIKEHUIO NEHCTBHSI CHUJI MOJIEKYJISIPHOTO MPHUTSKEHHUS.

JABHKEeHHEe U B3aUMOJeiiCTBHE TeJl.

Mexanunueckoe nBukeHHe. PaBHOMepHOe M HepaBHOMepHoe aBibkeHue. Ckopoctb. CpenHss
CKOpPOCTb PU HEPABHOMEPHOM JIBI>KEHUHU. PacueT myTH U BpeMeHU JBM)KEHUS.

SBnenune nHepuuu. 3akoH MHepLMH. B3aumoneicTBue Ten Kak NMPUYMHA M3MEHEHHUS CKOPOCTH
nBukeHUs: Ten. Macca kak Mepa uHepTHocTH Tena. IlmotHocTe BemectBa. CBsI3b MJIOTHOCTU C
KOJINYECTBOM MOJIEKYJI B €JUHHIIE 00BbEMa BEIECTBA.

Cuna kak XxapakTepucTHKa B3aumozeicTsus tea. Cuma ynpyroctu 1 3akoH ['yka. HM3amepenue cuibl
C MOMOLIBI0 AUHAMOMETpa. SIBeHne TAroTeHus U cuia TskecTd. Cuia TSKECTH Ha APYrUX IUTaHeTax.
Bec Tena. HeBecomocTh. CnoskeHue cujl, HallpaBJIeHHbIX M0 OAHOHN mpsMoil. PaBHoaeicTByoas Cul.
Cuna tpenus. TpeHue ckonbkeHUsl U TpeHUe NoKos. TpeHue B Ipupojie U TEXHUKE.

S A el e



Jemoncmpayuu.

S A il e

HalmoneHne MexaHHIeCKOTro IBIKEHUS Tela.

H3mepenne CKopocTy NPSAMOJMHENHOTO IBUKEHUS.
Habmronenue siBJIeHNsT HHEPLHH.

HaOmoieHre n3MeHeH s CKOPOCTHU TPU B3aUMOACUCTBHUHU TEJ.
CpaBHeHHe Macc 10 B3aUMOAEIHCTBHIO TelL.

Cnoxenue CHUJI, HAIIPaBJCHHBIX 11O OI[HOI/I HpﬂMOI/I

./Ia6opamopuble pabomsl u onvinpl.

1.

(9%

OmnpeneneHne CKOPOCTH pABHOMEPHOTO IBW)KEHUS (LIapuKa B KUIKOCTH, MOJAEIH
3JIEKTPUUECKOTO aBTOMOOWIIS U TaK Jajiee).

OmnpeneneHue cpenHel CKOPOCTH CKOJIbXKEHHsI OPyCKa WITH [apyKa 10 HAKJIOHHOH MIIOCKOCTH.
OmnpeneneHue TUIOTHOCTH TBEPAOTO TENIA.

OmnbITEl, JEMOHCTPHUPYIOLINE 3aBHCHUMOCTb pacTsDKeHus (nedopManmu) MpPYKHHBI OT
MPUJIOKEHHON CUJIBL.

OmnbITHL, AEMOHCTPHUPYIOLIHE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHUSI OT BECa TeJla M XapakTepa
COINPUKACAIOIIHNXCS TOBEPXHOCTEH.

JaBjeHue TBEPABIX TeJl, )KHAKOCTEH H ra3os.

Hasnenne. CriocoObl yMEHbLICHHS W yBeNIW4YeHHs naBieHus. JlaBieHuwe rasa. 3aBHCHMOCTb
IaBJIEHUsI ra3a OT oObeMa, TeMrepatypsl. [lepenada naBiaeHus TBEPAbIMHU TENIAMH, JKUAKOCTSIMH H Ta3aMH.
3akon Ilackans. IlHeBMaTHUeCKHWe MAIIMHBI. 3aBHCHMOCTb MHABJICHHUS] JKUAKOCTH OT TJIyOHHBL
I'mnpocrarnueckmii napagokc. Cooduraromuecst cocynpl. I napaBinuecKkue MEXaHU3MBbL.

Atmocdepa 3emnu u atmocdepHoe napieHue. [IpuauHbI CylecTBOBaHHUS BO3AYIIHON 000I0UKH
3emmn. Ombir Toppuuemmun. M3mepenue atmocepHOro npaBieHus. 3aBUCUMOCTb aTMOC(epHOro
JaBJIEHUsI OT BBICOTHI HaJl ypOBHEM Mopst. IIpubopsl 1t u3Mepenus: aTMoc(hepHOro AaBIEHHS.

JleiicTBUE *KUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeJI0. BhITamkuBaromas (apXxuMenoBa) CUia.
3axoH Apxumena. [InaBanue Ten. Bosayxonnasanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JaBJIE€HUs raza OT TEMIIEPATyphl.

2. Ilepenada naBJI€HUs )KUAKOCTBIO U Ta30M.

3. Coolmaromuecs: Cocybl.

4. TI'mppasnuueckuii npecc.

5. TlposiBaeHue neficTBust aTMOC(HEPHOTO JABJICHUS.

6. 3aBHCHMOCTb BBITAIKHBAIOIIEH CHIIBI OT 00BEMa TOTPYKEHHOH 4AacTU Tela W IUIOTHOCTH
JKUAKOCTH.

7. PaBeHCTBO BBITAJIKUBAOLIEH CUJIbI BECY BHITECHEHHOMN XUIKOCTH.

8. Ycnosue miaBaHus TeN. IUIABAHUE WM MOTPYXEHUE TeJl B 3aBUCUMOCTH OT COOTHOLIECHUS

IJIOTHOCTEH Tena U JKUIKOCTH.

Jlabopamopusie pabomsl u onsvimol.

1.

2.

HccnenosaHue 3aBUCHMOCTH Beca Tejia B BOAE OT 00bEMa MOTPYKEHHON B KUAKOCTH YaCTH
TeJa.

Omnpenesnenue BbITAIKUBAIOLIEH CUJIbL, 1EHCTBYIOLIEH Ha TENO, MOrPY>KEHHOE B JKUAKOCTb.
IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEUCTBYIOIIEH HA TEJO B KUAKOCTHU, OT
MAacChI TeJa.

OnbITEL, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIICH CHJIBI, AEHCTBYIOIIEH Ha TEJIO B
JKUAKOCTH, OT 00BEMA MOTPYKEHHOHN B JKUIKOCTh YaCTH TeJIa M OT IJIOTHOCTH YKUAKOCTH.
KouctpyupoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKM U ONpenesieHHe €€
IPy30IOABbEMHOCTH.

PaGoTa u MomHOCTB. DHeprusi.
Mexanndeckast padbora. MOITHOCTb.



IIpocTeie MeXaHM3MBI: pbyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBMiIO paBHOBECHs phlvyara.
[IpMmeHeHne mpaBmiia paBHOBECHS pbluara K OJOKy. «3o0y0Toe mpaBmiio» MexaHuku. KoadduumeHt
nonie3noro aevicteus (nanee — KITJ]) mpocteix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas oHeprusi. Kunernueckas u noreHuuainbHas sHeprus. lIpespaienue oqHOro suaa
MEXaHUYECKOM SHEepruu B APyroil. 3aK0H COXpaHEHUs] SHEPTUH B MEXaHMUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomst u onsvimol.

1. Omnpenenenue padoThI CHUJIBI TPEHUS IPU PABHOMEPHOM JBHKEHUHU TeJa MO FOPH30HTAIBHON

MOBEPXHOCTH.
2. HccneposaHue yCIOBUN PaBHOBECHUS pblyara.
3. Hsmepenne KII/] Hakn1OHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHECHUS MEXaHUYECKON SHEPrHUU.
8 KUIACC

TenyioBbie sIBJICHHS.

OcCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOH TEeOpUU CTpOoeHusl BewiectBa. Macca u
pasMepbl ~ aTOMOB U MojiekyJd.  OmbIThL,  MOATBEpPXKNAKOIIHE  OCHOBHbIE  IOJIOJKEHUS
MOJIEKYIAPHOKHHETHYECKOH TEOPHH.

Mopenu TBEPAOTO, KUAKOTO W ra3000pa3HOrO COCTOSIHWM BemecTBa. Kpucrammuydeckue u
amopdHbie Tena. OOBsICHEHHE CBOWCTB Ta30B, JKUAKOCTEW M TBEPABIX TEJ HA OCHOBE MOJIOXKEHUH
MOJIEKYJIAPHO-KUHETUYeCKOH Teopuu. CMaunBaHue U KanuUIspHbIE siBJIeHUs. TernnoBoe paciiupeHue u
cxKaTHe.

Temnepatypa. CBs3b TemnepaTypbl CO CKOPOCTbIO TEIJIOBOIO JIBMKEHHS! 4acTHL. BHyTpeHH:s
sHeprust. CriocoObl U3MEHEHHsI BHYTPEHHEH SHEPruu. TeIulonepenavya U coBepuieHue padboTel. Bumel
TeIJIonepeayu: TeIIONPOBOJHOCTb, KOHBEKLIUS, U3TyUeHHeE.

KonmnuectBo TermioTel. Y aenpHas TEIUIOEMKOCTD BelecTBa. TermIoo0MeH 1 TeIIOBOE PaBHOBECHE.
YpaBHeHue TeruioBoro Oanmanca. [lnaBneHue u OTBEpHEBaHUE KPUCTAUIMYECKHX BEINECTB. Y AEIbHAs
teryiora TutaeneHusi. [lapooOpasoBanue u koHmeHcanusi. Ucnapenwe. Kumenue. YnenpHast Termjiora
napoobpa3oBaHus. 3aBUCHMOCTb TEMIIEPATyPhl KHITIEHUS! OT aTMOC(EPHOro NaBICHHUS.

BrnaxuocTs BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIIOTa CrOpaHusl.

Ipuaumner padotsl Teroseix nsurareneit KITJ1 teruioBoro apurarens. TeruioBeie ABUraTenn u
3aL0UTa OKPYKAOLIEH CPeabL.

3aKOH COXpaHEHUs U MPeBpaLLEHHs] SHEPTUH B TEIUIOBBIX MTPOLIECCax.

Hemoncmpavuu.

Habmonenue 6pOYHOBCKOTO ABHKECHHSI.

Habmonenue nuddysuu.

Habmronenne siBeHN cCMauMBaHUs U KAUJUIIPHBIX SIBJICHUH.
HabroneHne TemnoBoro paciupeHust Tedl.

U3meHeHne naBiieHus ra3a npu N3MeHeHNH 00bEMa U HarpeBaHUH MITH OXJIAKACHUH.
IIpaBuna usmepeHus TemrnepaTypal

Bunas! Teronepenauu.

OxnaxaeHne npu COBEPLICHUH PabOTHL

9. Harpesanue nmpu coBepiieHIH padOThl BHEUTHUMHU CHIIAMH.

10. CpaBHEeHHE TEMIOEMKOCTEN pa3INYHbIX BELECTB.

11. HabmroneHne KumeHws.

12. HabmroneHne moCTOSIHCTBA TEMIIEPATYPhl IPH TLIABJICHHUH.

13. Moaenu TerIoBbIX ABUTATENEH.

Jlabopamopusie pabomsl u onsvimol.

1. OmnbITbl MO OOHAPY)KEHUIO AEHCTBUS CHII MOJICKYJIIPHOTO MPUTSIKEHHS.

NN D =



OnbIThI MO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OmnbIThl IO HAOJIIOIEHUIO TETUIOBOTO PACLIMPEHHSI ra30B, KUAKOCTEH 1 TBEPIBIX TEIL.
Omnpenenenue naBieHus BO3Ayxa B OaJUIOHE MINTPHULA.
OmnbIThl, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTh JIaBJICHUSI BO3[yXa OT €ro o0béMa W HarpeBaHUS
WM OXJIQXKIEHUS.
6. IlpoBepka rUMOTE3bl JIMHEWHOH  3aBUCUMOCTH  JUJIMHBI  CTOJOHMKA  JKHUAKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIepaTypsbL.
7. HabmoneHue M3MeHEHUS] BHYTPEHHEW SHEPTUU TeNa B pe3yJIbTaTe TeIulonepenayn u padoTel
BHELIHUX CHJIL
8. HccnenoBaHue sSIBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOAHON B ropsiueil BOABI.
9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOH NPH TEIUIOOOMEHE C HArpeThiM
METAJTNYECKUM LIMJTUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBaHue npoLecca UCIIapeHusl.

12. OnpeneneHre OTHOCUTENBHON BIaXKHOCTH BO3AYXa.

13. Onpenenenue yaenbHON TEIIOTHI IIABJIEHUS JIbJA.

DneKkTpuyecKkHe 1 MATHUTHbIE sIBJICHHSI.

DnexkTpuzanus Tea. [Ba poaa sAeKTpUYeCKUx 3apsAaaoB. BzaumonelicTeue 3apssKeHHBIX TEJ. 3aKOH
KysoHna (3aBHCHMOCTb CHJIBI B3aMMOACHCTBUS 3apsDKEHHBIX TeJl OT BEJIMYMHBI 3apSIO0B M PACCTOSHUS
MEXKIY TeJIaMH).

Onextpuueckoe mnose. Hanpsxé€HHocTh anekTpudeckoro mnoss. IlpuHIuMn cyneprnosunuu
3NEKTPUUECKUX MOJIel (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIN syekTpuueckuil 3apsia. CTpoeHue aToma.
IIpoBOgHUKM U AMBTIEKTPUKHU. 3AKOH COXPAHEHUS dJIEKTPUUECKOro 3apsia.

DNeKTpuueckuil ToK. Y CIIOBHUS CyLIeCTBOBAaHHUS 3JIEKTPUUECKOrO TOKa. MICTOUHHMKN MOCTOSIHHOTO
TOKa. JIeWCTBHS 3JIEKTPUYECKOrO TOKa (TETUIOBOE, XUMUYECKOe, MATHUTHOE). DJIEKTPUYECKUI TOK B
JKUJIKOCTSX U rasax.

Onextpuueckas uemnb. Cuia Toka. DjekTpudeckoe HampspkeHue. ConpoTHBIEHUE NMPOBOAHHUKA.
VYaenbHoe comnpoTuBieHue BemecTBa. 3akoH Owma ams ydactka uenu. IlocnenosarenbHoe u
napajuieJIbHOe COeIUHEeHNE IIPOBOIHUKOB.

PabGora m MomHOCTE 3neKTpUYecKoro Toka. 3akoH JDxoyms—Jlenma. DnekTpuueckue Lenu H
noTpeOUTENH 3IEKTPUUIECKO sHepTrun B ObITy. KOpoTKOE 3aMbIKaHuE.

[ToctostHHbIE MarHuTHl. B3auMoaencTBrue MOCTOSIHHBIX MarHuTOB. MaruutHoe nojie. MarautHoe
noJsie 3eMJIM U €ro 3Ha4YeHHe sl sku3HU Ha 3emuie. OmnbIT Dpcrena. MarHuTHOE MOJIe 3JEKTPUIECKOTrO
ToKa. IIpuMeHeHne 31eKTPOMarHuToB B TeXHUKE. [IeficTBHE MArHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DnekTpoABUraTeNlb MOCTOSIHHOrO Toka. Mcronb3oBaHMe 3JIEKTpOABUraTesniedl B TEXHMUYECKHX
YCTPOWCTBAX U HA TPAHCIIOPTE.

OmnbiTel @apanes. ABnenue sekTpoMarHuTHON uHAyKuuu. [Ipasuno Jlenua. DaexTporeneparop.
CriocoObl MONyueHHs] 3JIEKTPUUECKON SHEPrHH. DJNEKTPOCTAHIMHA Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEpPrHUu.

Jemoncmpayuu.

1. DnexTtpusanus Ten.

2. JlBa pona 3JIEKTPUYECKUX 3apsA0B U B3aUMOEHCTBHE 3aps’KEHHBIX TeJl.

3. YCTpOWCTBO U AEHCTBUE 3JIEKTPOCKONA.

4. DnexTpocTaTH4YecKas HHAYKLIHSL.

5. 3aKoH COXpaHEeHUs 3JIEKTPUUYECKUX 3apsAI0B.

6. IIpOBONHUKHU U NUSJEKTPUKH.
7

8

9.

1

Al

MonaennpoBaHue CUIIOBBIX JTUHUHN 3JIEKTPUUECKOTO TIOJIS.
M cTOYHUKY TOCTOSIHHOIO TOKA.
JIefiCTBHS SIEKTPUUECKOTO TOKA.

0. DNEeKTPUUECKUHN TOK B KUAKOCTH.



11.
12.
13.
14.

15

21

I'a3oBbIii paspsin.

H3mepenue cuiibl TOKa aMIepMETPOM.

H3mepenne 31eKTpUueCKOro HanpsiKEHUs BOJIBTMETPOM.
PeocTaTt u MarasuH COpOTUBIIEHUI.

. B3anmopaencTare NOCTOSIHHBIX MAarHUTOB.
16.
17.
18.
19.
20.

MonenupoBaHrE€ HEBO3MOKHOCTHU Pa3Ae/ICHUS MOJIIOCOB MAarHUTA.
MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.
OmneiT Dpcrena.

MarHutHoe ToJie TOKa. DJIEKTPOMAarHuT.

JlelicTBHE€ MAarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM.

. DIeKTPOABUTaTENNb NOCTOSHHOIO TOKA.
22.
23.
24.
25.

Hccnenosanue sIBIEHNs SJ€KTPOMAarHUTHON MHYKLIHH.

Onbitel @apanest.

3aBUCHUMOCTD HarpapJICHUA HHAYKIUOHHOT'O TOKa OT yCJ'IOBI/Iﬁ €Iro BOBHUKHOBCHHUS.
DneKTporeHepaTop NOCTOSTHHOIO TOKA.

Jlabopamopusie pabomst u onsvimol.
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10.

11

18.
19.
20.

21

OIIBITHL 11O Ha6J'II'OI[eHI/II'O SJICKTPU3alHUU TCJT I/IHI[YKL[I/Ieﬁ " IPpHU CONMPUKOCHOBCHUU.
HCCHGHOBaHI/Ie HeﬁCTBHﬂ SJICKTPUICCKOTO IMOJII Ha TPOBOAHHUKHU U AUSJICKTPUKH.

CoOopka u mpoBepka padOThI 3JIEKTPUUECKOH IIENH MOCTOSHHOTO TOKA.

HsmepeHue U peryupoBaHIe CHUITbI TOKA.

H3mepenue u peryJupoBaHUe HANPSIKCHUS.

UccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HAYIIErO 4epe3 PEe3UCTOp, OT COIMPOTUBJICHHS
Pe3HCTOpa U HATIPSKEHHST Ha PE3UCTOPE.

OHbITbI, ACMOHCTPUPYHOIIUE 3aBUCUMOCTD SJICKTPUYICCKOrO COMPOTUBJIICHUSA MPOBOAHUKA OT
€ro JJIMHBI, TUIOIIAH MOMEPEYHOr0 CEYSHHsI U MaTepHala.

HpOBepKa npaBujia CIOKCHUSA HaprI}KeHI/IfI npu mnocjaeaOoBaTCIIbHOM COCAMHCHHUU MOBYX
PE3HCTOPOB.

ITpoBepka npasua AJisi CUJIbI TOKA MPH NMapajIeIbHOM COEIMHEHNUH PE3HCTOPOB.
OmnpeneneHue pabOThI 3JIEKTPUUECKOrO TOKA, UAYLIETO Yepe3 Pe3UCTOp.

. Onpenenenne MOLUIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEIAEMON HA PE3UCTOPE.
12.
13.
14.
15.
16.
17.

Hccnenosanue 3aBUCHMOCTH CHJIbI TOKA, UAYLIETO Yepes IaMIIOUKY, OT HAIPsDKEHUsS Ha Hell.
Onpenenenue KI1/] HarpeBatens.

Hccnenosanue MarHUTHOTO B3aUMOIEHCTBUS MOCTOSIHHBIX MarHUTOB.

U3yveHne MarHUTHOTO TOJIst TIOCTOSIHHBIX MArHUTOB MPH UX OOBEIUHEHUH U Pa3AesICHHIH.
HccnenoBaHue neiicTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbIThI, 1€MOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOAEUCTBHSI KATYLIKU C TOKOM U MarHUTa
OT CHUJIbl TOKA U HalpaBJIEHUs TOKA B KaTyLIKe.

H3yuenne neficTBUsS MarHUTHOT'O NOJISI HA MPOBOAHUK C TOKOM.

KoHcTpynpoBaHue 1 u3yueHne padoThl 3JIEKTPOABUTATENS.

Hsmepenue KIIJI snexTponBurarenbHON yCTAHOBKU.

. OnbITHI IO HUCCICOOBAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIOUU. UCCICAOBAHUC N3MEeHEeHUH

3HAUCHUA U HAIIPABJICHUA UHAYKIIMOHHOI'O TOKA.

9 KJIACC

MexaHu4yeckue siBJICHHS.

Mexannueckoe pABwkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCUTENBHOCTH
MEXaHUYECKOro IBUKEeHUS. PaBHOMEpHOE NpsIMONTMHENHOE IBUKeHHE. HepaBHOMEPHOE MPSIMOJMHEITHOE
neikeHue. CpenHsst 1 MTHOBEHHAsI CKOPOCTD TeJla MPU HEPABHOMEPHOM JIBHIKEHUH.

Yckopenne. PaBHOyCKOpeHHOe mTpsMonuHEHHoe BwkeHne. CBoOomHoe maneHue. OMbITHI

Tanunes.



PaBHOMeEpHOE nBIXKEHHME TIO OKpYyskHOCTH. Ilepnon u yacrora obpamenns. JInHeitHas 1 yriaosas
cKOpocTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

Ilepsenii 3akoH HerotoHa. Btopoit 3axkon Hetorona. Tpermit 3axkon Herotona. Ilpunnun
CYNEepHO3HULINU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuyia TPEHUsI CKOJIbKEHUs, CUJIa TPEHUS TOKOS,
ApyTryue BUABI TPEHUSI.

Cuna TSOKECTH M 3aKOH BCEMHPHOIO TATOTEHUs. Y CKOpeHHe CBOOOMHOro maaeHus. [[BukeHune
rianeT Bokpyr ConnHua. Ilepsas kocmuueckasi ckopocTb. HeBecoMOCTh U meperpysku.

PaBHOBecne marepuanmpHON TOUkH. AOCOMOTHO TBEpAOe Teno. PaBHOBecwe TBEPAOrO Tena ¢
3aKpEIIEHHON OChIO BpalleHusi. MOMeHT cunbl. LIeHTp TskecTH.

HNmnynsc Tena. M3menenue ummnynbca. Mmnysbe cunbl. 3aK0H cOXpaHeHus UMIyJsbca. PeakTuBHOe
IBUKEHUE.

Mexanndeckas padora u MOIIHOCTb. PaboTa cui TspkecTH, ynpyrocty, TpeHust. CBsi3b SHEPTHH U
padotel. [loTeHnManpHAS SHEPTHUS TEJA, TOAHATOrO Ha/l MOBEPXHOCTHIO 3eMud. [loTeHInanbHast SHepTus
ckaroil mpyxuHbl. KuHetndeckas sHeprusi. Teopema O KMHETMYECKON 3HEPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPTUU.

Jemoncmpayuu.

1. HabmroneHne MEXaHUYECKOTO ABM)KEHUS T€JIa OTHOCHTENIBHO Pa3HbIX TEJI OTCUETA.

2. CpaBHeHue NyTel U TpaeKTOpUil ABM)KEHUS OTHOTO U TOTO e TeJla OTHOCUTENBHO Pa3HbIX Tell

OoTCU€Ta.

3. H3mepeHne CKOPOCTH U YCKOPEHUs NPSMOIMHENHOIO IBUKEHUS.

4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO IBUXKCHMUSI.

5. HaOmonenue ABUKEHHS TENA MO OKPYKHOCTH.

6. HabnroneHrne MeXaHUYECKUX SIBJICHUH, MPOUCXOIAIINX B cUCTeMe oTcuéTa « Tenexkay npu eé

PaBHOMEPHOM U YCKOPEHHOM JIBHYKEHUH OTHOCHUTENIbHO KabnHeTa (PH3HKH.

7. 3aBUCHUMOCTb YCKOPEHHS TeJia OT MAacChl T€JIa U IEUCTBYIOIIEH Ha HETO CHJIBL.

8. HalOmoneHue paBeHCTBA CUJI MPU B3aAUMOACHCTBHUU TEN.

9. H3meHeHue Beca Tena NpU yCKOPEHHOM JBHXKECHUH.

10. Ilepenada nmmnysabpca Ipu B3aMMOJAEHCTBUH TEIL.

11. IIpeobpazoBarus HEPTUN IPH B3AUMOAECHCTBUU TEIL.

12. CoxpaHeHue UMITyJIbCa IIPU HEYNPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHHne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aMMOACHCTBHHL.

14. HabnroneHue peakTHBHOTO JIBHIKEHUSI.

15. CoxpaHeHne MEXaHUYECKOH SHEPTUU NIPU CBOOOAHOM MaeHHH.

16. CoxpaHeHre MeXaHNUeCKOH 3HEPIUU MPU JBHUXKEHUH TeJa MOA AEHCTBUEM MPYIKUHBL.

Jlabopamopusie pabomst u onsvimol.

1. KoHcTpynpoBaHHe TpakTa AJIsl pa3rOHa U JalTbHEHIIEr0 PABHOMEPHOIO IBHXKCHUS [IAPUKA UIH

TEJIEKKH.

2. OmpeneneHue cpeaHel CKOPOCTU CKOJBbKEHHsI OpycKa WIIM JBM)KEHUS [IAPHKA N0 HAKJIOHHON
MJIOCKOCTH.

Omnpenenenue yckopeHus Tena IpU paBHOYCKOPEHHOM JIBUKEHUH IO HAKJIOHHOM MIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHH MpPU PaBHOYCKOPEHHOM JABIDKEHHH 0e3
Ha4aJbHOWU CKOPOCTH.

5. TIpoBepka rumoTes3bl: €ClIU MPH PAaBHOYCKOPEHHOM ABIDKEHHH 0€3 Ha4aJlbHOW CKOPOCTH MyTH

OTHOCATCS KaK PsiJi HEUETHBIX YHCell, TO COOTBETCTBYIOLIME MPOMEXKYTKH BPEMEHHU OTMHAKOBBL.

Hccnenosanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBXKEHHSI OT CHJIbI HOPMAJIBHOTO NABJICHMUS.

Onpenenenue ko3 uLneHTa TPEHUST CKOJTBKEHHSL.

Onpenenenue xKECTKOCTU NPYKUHBL.

Omnpenenenue pabOTHI CHIIBI TPEHHUS MPH PABHOMEPHOM JIBIDKEHHH TeJla 10 TOPU30HTAIBHOM

MOBEPXHOCTH.

(9%
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10. Onpenenenue pabOTHI CHITBI YIIPYTOCTH NPHU MOIBEME IPy3a C UCTIOIB30BAHUEM HETIOABIKHOTO
U TIOJIBUKHOTO OJIOKOB.
11. U3y4yeHue 3akOHAa COXPAHECHUS SHEPTHUU.
MexaHuyeckue KoJe0aHUSI U BOJIHDI.

KonebarenpHoe naBmkeHne. (OCHOBHBIE XapakKTEPHCTUKU KOJeOAHMH: TMEpUON, YacToTa,
amIuuTya. MareMaTHuecKuil B NPy KUHHBbIA MasTHUKH. [IpeBpameHue sHEpruu npu KoyiedaTebHOM
JBUKEHUH.

3aryxaromue konedbanvsi. BeinykneHHbie konebanus. Pesonanc. Mexannueckue BoaHbI. CBOWCTBA
MeXaHU4YeCcKux BOJH. IlpojonpHble M TonepeuHble BOJHBL JIJIMHAa BOJHBI M CKOPOCTb €€
pacnpocTpaHeHHusl. MexaHH4uecKkHe BOJIHbBI B TBEPAOM TeJle, CeliCMUUECKHUe BOJIHBI.

3Byk. I'poMKkoOCTB 3ByKa U BeIcOTa TOHA. OTpakeHue 3Byka. MTHppa3Byk u yibTpas3ByK.

Jemoncmpayuu.

Habmronenne xonebanuii Tl Mo AEHCTBUEM CHIIBI TSKECTH M CHJIBI YIIPYTOCTH.
Habmronenne xonebanuii rpy3a Ha HUTH U Ha NPy KUHE.

HabroneHne BbIHYKICHHBIX KOJIeOaHUH 1 pe30HaHCa.

Pacnipoctpanenne npoaoabHBIX U MONEPEYHBIX BOJTH (HA MOJIEIIH).

Haburo neHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AxycTuueckuil pe3oHaHC.

Jlabopamopusie pabomst u onvimol.

1. OmnpeneneHue 4acTOTHI M NepUONa KOJNeOAHUN MaTEMATUIECKOTO MAasATHUKA.

2. OmnpeneneHue 4acTOTHI M NepUoa KoeObaHUH NPy KMHHOTO MasiTHHKA.

3. HccrnepnoBaHue 3aBHCHMOCTH Tiepuofa KojieOaHWI MOIBEUIEHHOTO K HUTH Ipy3a OT JJIMHBI

HUTH.

4. HccnenosaHue 3aBUCHMOCTH Nleproa KojeOaHU Py KMHHOTO MasiTHUKA OT MacChl rpy3a.

5. TlpoBepka HE3aBUCUMOCTH TIEPUOIA KOJICOAHUIA TPy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a.

6. OmbITEL, AEMOHCTPUPYIOIIHE 3aBUCHMOCTh MEpHOAa KoJeOaHWi MPY)KMHHOTO MasTHHUKA OT

MAacChl Ipy3a U JKECTKOCTH MPY>KUHBL.
7. W3MmepeHue yCKOpeHUs: CBOOOTHOTO MaJACHHUS.
DJIeKTPOMATrHUTHOE 1oJie U 3JIeKTPOMATHUTHbIE BOJIHBI.

DJIeKTPOMarHUTHOE Iosie. DJIeKTPOMarHUTHbIe BOJIHBI. (CBOHCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
Ixana 371eKTPOMarHUTHBIX BOJIH. Mcnonp3oBaHue 3J€KTPOMarHUTHBIX BOJIH Uil COTOBOM CBSI3U.

DJeKTpoMarHuTHas rpupoja csera. CkopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CpolicTBa 3J€KTPOMAarHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.

Jlabopamopusie pabomst u onsvimol.

1. HsydeHue CBOHCTB 3JIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO MOOUIIBHOTO TeJe(oHa.

CBeToBble SIBJIEHHS.

JlyueBas monenb ceera. Mcrounuku cera. [IpsmonuHeliHoe pacnpoCTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cseta. [1nockoe 3epkano. 3aK0H OTpaKEHUs CBETA.

IIpenomnenue csera. 3akoH mnpejoMieHus csera. llofHOe BHyTpeHHee OTpak€HUE CBETA.
Hcnonb3oBaHue MOJTHOIO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox nyuedt B iunze. OnTudeckas cucreMa oroanmapara, MUKPOCKONa 1 Tejeckomna. a3
KaK onTuyeckas cucreMa. binsopykocTs U 1aqbHO30PKOCTD.

Paznoxxenne Oenoro ceera B crekTp. Ombitel HeroToHa. CroXKeHHE CHEKTPaJbHBIX IIBETOB.
Jucnepcus ceerta.

Jemoncmpayuu.

1. IlpsMonuHENHOE pacIpOCTPAHEHHE CBETA.

2. OtpaxeHue cBeTa.

3. Tlonyuenue u3o0paskeHUH B TNIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJiax.

4. IlpenomiieHue cBera.
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OnTuyeckuii CBETOBON.

Xon nyueit B cobuparomeii InH3e.

Xop nydeil B pacCenBarOLIeH JINH3E.

[Tonyuenne n3o0paskeHUI ¢ TOMOLIBIO JINH3.

9. Tlpunuun neficreus (oroanmnapara, MUKPOCKOIIA H TEJIECKOTA.

10. Mogens rinasa.

11. PaznokeHune Genoro cBeTa B CHEKTP.

12. Tlonyuenue 0eJI0ro CBETa MPHU CIOKESHUH CBETA PAa3HBIX IBETOB.

Jlabopamopusie pabomsl u onsvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa)kKeHUsI CBETOBOTO Jiyya OT yIJia NajeHus.

2. H3ydeHue xapakTepUCTUK N300paKeHHs IPEeaMeTa B TUIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCUMOCTH yTJia MPEJOMIIEHUs] CBETOBOTO JIyda OT yrjia MajeHus Ha rpaHuLe
«BO3AYX—CTEKJION.

[Mony4enne n300paskeHUI ¢ MOMOIIBIO COOUPAFOIIEH JIMH3BL

Omnpenenenne (GOKyCHOTO PACCTOSTHUS H ONITUYECKOHN CHIIBI COOMPArOIEl TNH3BL.

OmnBITBI IO PA3NIOKEHHIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI IO BOCHPUSTHIO LIBETA MPEIMETOB NPU UX HAOJIIONEHUH Yepe3 LIBETOBbIC (PHUITBTPHI.

PNy
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KBanrToBble aBJjIeHHA.

Omneitel Pesepdopna m mmanerapHas mopens aroma. Mopens aroma bopa. HMcmyckanme u

MOrJIoLeHNe cBeTa aToMOM. KBaHTeL JIMHEN4aThie CIEKTPBL.

PanuoaktuBHOCTh. Anbda, Oeta- 1 ramma-usnydeHus. CTpoeHue aToMHOroO simpa. HykimoHHas

MOJAENb aTOMHOTO siapa. M3oronel. PagnoaktuBHble npespauienus. Ilepuoa nonypacnaga aTOMHBIX siAEp.

saaep.

S nepHbie peakiuu. 3aKOHbBI COXPAHEHUS 3aPSIIOBOTO U MACCOBOT'O YUCEN. DHEPTHS CBSI3M ATOMHBIX

Cas3b Macchl ¥ sHepruu. Peakiuu cunTesa u nenenus saaep. Mcrounuku sHeprun ConHLa U 3BE3 1.

S nepnas sHepretuka. [[efcTBUs paguOaKTUBHBIX U3JYy4YE€HUN HA KUBbIE OPraHU3MBL

Jemoncmpayuu.

CrexTpbl U3JTy4€HUs U MOTJIOLIEHHUSI.

CrnexTphl pa3aMUHbIX I'a30B.

CnexTp BOmopoza.

Habmronenne Tpekos B kamepe BunbcoHa.

Pabora cuérunka HOHU3UPYIOINX U3JTYISHHH.

Perucrpauus n3nyyeHus NpUpPOIHBIX MUHEPAJIOB U MPOAYKTOB.

./Ia6opamopuble pabdomel u onsimeol.

1. HabmoneHue CrUIOIIHBIX U JIMHEHYATBIX CIIEKTPOB H3JTyUSHHSL.

2. HccnenoBaHume TPEeKOB: HW3MEPEHHE SHEPrUM YacTUIBI 1O TOPMO3HOMY myTH (TI0
dororpadusim).

3. Hsmepenue paanoakTUBHOTO (OHA.

IToBTOpHUTE/ILHO-0000IIAIOIINH MOYIb.

[ToBTOpUTENBHO-0000IMAOIINH MOAYJIb MpeOHA3HAUeH Ui CUCTeMAaTH3alMu W O00O0OIeHHs
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NPEAMETHOTO COIEPKAHMsI M OIBbITA AEATEIbHOCTH, TPUOOPETEHHOTO IPH U3YUEHUH BCETO Kypca QU3HKH,
a TaK)Ke Ui MOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy 1O (pu3uke st o0ydaroImuxcs,
BBIOPABIINX 3TOT yueOHBIIN MpenMeT.

HpI/I HU3YUYCHUHU JAHHOTrO MOOyJisd PCaIM3yHOTCA U CUCTCMATU3UPYHOTCA BUABI NCATCIBHOCTH, Ha

OCHOBE KOTOpBIX O00eCredYnBaeTcsi MOCTHKEHUE TMPEAMETHBIX W METANPEIMETHBIX IUIAHUPYEeMbIX
pe3yJbTaToB 00y4YeHwUs!, POopMUpPYeTCs €CTECTBEHHOHAYYHAsI TPAMOTHOCTD. OCBOCHHE HAYYHBIX METOJIOB
UCCJICZIOBAHMSI SIBJICHUH TPUPOJbI U TEXHUKH, OBJIAJACHUE YMEHUSIMH OOBSACHATH (DU3MUECKHE SBIICHUSI,
MPUMEHSIS MMOJyYEHHbIE 3HAHUS, PEIaTh 3a1a41, B TOM YHCJIE KaY€CTBEHHBIC U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMNUaNbHO AEATEIPHOCTHBIM XapakTep MAHHOTO pasnesia pean3yercs 3a CUYET TOro, 4UTO

o6yqa}0mnecsl BBITIOJHAROT 3aaHUA, B KOTOPBIX UM MPEAJIAracTCs:

Ha OCHOBEC IIOJIYUYCHHBIX 3HAHMI pacno3dHaBaTb U HAy4YHO OOBACHATD (I)I/ISI/ILIGCKI/IG SIBJICHUA B

OKPY’KaroIel Mpupo/ie ¥ MOBCEAHEBHOMN KU3HU,



HCIOJIb30BATh HAYUHBIC METOAbI UCCIEAOBAHUA (1)I/ISI/II'IGCKI/IX ﬂBHeHI/IfI, B TOM YHCJIC AJI IIPOBEPKU
TUINOTE3 U MOJYUCHUA TCOPETUUCCKHUX BBIBOOOB,

O6”b$ICH$ITb Hay4YHbIEC OCHOBBI HaI/I6OJ'Iee BAKHBIX I[OCTI/DKGHI/Iﬁ COBPEMECHHBIX TeXHO.]'IOl"I/II\/'Ij
Harnpumep, MOPAKTUYICCKOrO MHCIOJB30BAHUA PA3JIMYHBIX HMCTOYHUKOB OJHEPTHM Ha OCHOBE 3aKOHa
MpEBPAIICHUA U COXPAHCHHS BCEX U3BCCTHBIX BUAOB OHEPTHUU.

Kaknast 13 TeM HaHHOrO MOAYJIS BKJIIOYAET HKCIEPUMEHTAIbHOE UCCIe0BaHHe 0000IIAOIIEero
xapakTepa. Moaysib 3aBepliaeTcs MpOBENEeHHEM AMACHOCTHYECKOW U OLCHOYHOH paboThl 3a Kype
OCHOBHOTO 00111er0o 00pa3oBaHusl.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI ITO ®U3NKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Wzyuenne ¢u3uku Ha ypoOBHE OCHOBHOrO 0Omiero oOpa3oBaHMs HANPABIEHO HA JOCTIDKEHHE

JIMYHOCTHBIX, MCTANMPEAMETHBIX U IPCAMETHBIX O6pa30BaTeJ'IbeIX PE3YIBTATOB.

B pesynbrare nzydeHus: GU3MKH HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs y OO0Yy4arOIerocs

OyayT chOpMHUPOBAHBI CIEAYIONINE IMIHOCTHBIC PE3YJIbTaThl B HACTH:

1) naTpHOTHYeCKOr0 BOCIUTAHUS:

- IPOSIBJICHNE UHTEPECa K ICTOPHUH M COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3NIECKOIN HAYKH;

- LIEHHOCTHOE OTHOLICHUE K TOCTHKEHUSIM POCCUHCKUX YUEHBIX-(DH3HKOB;

2) rpa’kIaHCKOrO M JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

- TOTOBHOCTb K aKTUBHOMY YHYaCTHIO B 00CYKAEHUN OOIIECTBEHHO 3HAYUMBbIX M STHYECKUX MpodieM,
CBSI3aHHBIX C MPAKTUIECKUM PUMEHEHHUEM OCTH)KEHUH (PH3HUKY,

- OCO3HaHHE BaKHOCTH MOPAJIbHO-3TUUECKHUX IIPUHLIUIIOB B AE€ATEIbHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCIUTAHHS:

- BOCIIPHUATHE 3CTETUIECKUX Ka4eCTB (PM3MUECKON HAyKH: €€ TApMOHUYHOTO MOCTPOESHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUS:

- OCO3HAHME LEHHOCTH (PU3NYECKOH HAYKHM KaK MOIIMHOTO WHCTPYMEHTA TO3HAHHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIIAIOLIEH KYIbTYPBL,

- Pa3BUTHE HAYYHOH JIFOOO3HATEILHOCTH, HHTEPECA K UCCIEAOBATENbCKON NESITETbHOCTH,

5) popmupoBaHusi KyJbTYpPbI 310POBbsI H IMOLHMOHAJIBHOIO 0JIATONONYYHSI:

- OCO3HAaHME LEHHOCTH O€30MacHOro o0pasa KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHDE,
BAKHOCTH TMpaBHJ OE30MacHOrO MOBEIACHHS HA TPAHCIOPTE, HAa AOPOrax, C JJEKTPUUECKUM U
TEIUIOBBIM O0OPY/IOBAHUEM B JOMAIIHUX YCIIOBUSX,

- chopMUpPOBAHHOCTH HABBIKA PedIeKCHH, MPU3HAHUE CBOETO MPaBa HA OIMOKY U TaKOTO K€ MpaBa
y IIpyroro 4ejoBeKa;

6) TPyAOBOro BOCIIUTAHUSI:

- aKTHBHOE y4YacTH€ B pEIIeHWH NPAKTUYECKHX 3amad (B paMKax CeMbH, O0pa3oBaTeIbHON
OpTaHU3aLMH, TOPOAA, Kpast) TEXHOJIOTHIECKOHN U COLMANBbHON HAMPABIEHHOCTH, TPEOYIOIINX B TOM
gyucyie U PU3nIecKuxX 3HAHHUIA,

- HHTEpeC K MPAKTHYECKOMY M3YUEHHUIO podeccuii, CBA3aHHbIX ¢ (PU3HUKOM,

7) 3K0JIOrHYeCKOr0 BOCTIUTAHUS:

- OpUEHTalMsl HAa NPUMEHEeHNEe (PU3MUECKUX 3HAHUN AJIS PELICHHUs 3a7ad B 00JAaCTH OKPYKarolen
Cpelbl, TUIAHUPOBAHUS NIOCTYNKOB U OLIEHKU UX BO3MOJKHBIX TOCJIEICTBUMN JIJIs1 OKPY KaroLel Cpeabl;
- OCO3HaHHE INIO0ATBHOTO XapaKTepa IKOJOTHUECKUX MPOoOIeM U MyTel UX PEeLIeHHS,

8) aganTauuu K H3MEHSIIOIMMCS YCJIOBHSIM COLMAJBHOM M NPUPOAHOM cpeabl:

- MoTpeOHOCTh BO B3aUMOACWCTBUU IPH BBHIMOJHEHUH HCCIIENOBAHUA M IMPOEKTOB (HU3NIECKOH
HaNpPaBJIE€HHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JPYTHX;

- TIOBBIIIEHUE YPOBHs CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUIECKYIO AesITENbHOCTD;

- notpedHOCTh B (POPMHPOBAHUN HOBBIX 3HAHWUN, B TOM 4HUCIEe (OPMYyIHPOBATH HIEH, MOHSTHUS,
TUTIOTE3BI O (PH3UUECKUX OOBEKTaX U SBICHUSAX,

- OCO3HaHHe NePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00nacTu GU3NKY;

- IJTAHUPOBAHHUE CBOETO PA3BUTHS B PUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUI,

- CTpEMJICHUE aHAJIM3UPOBATh U BBIABISATH B3AMMOCBS3H MPHUPOIBL, OOIECTBa U SKOHOMHKH, B TOM
YHCIIe ¢ UCTIONIb30BAaHUEM (PU3MUYECKIX 3HAHUI,

- OLIEHKA CBOMX JCWCTBUI C YYETOM BIIMSHHUS HA OKPYKAIOIIYVIO CPENy, BO3MOXKHBIX TNIOOAIBbHBIX
MOCJIEICTBUH.



METANPEAMETHBIE PE3YJbTATHI

B pesynbrate ocBOEHUs MporpaMMbl MO (pU3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWS Y
obyuarommerocs 0ynyT chOpMHUPOBAHBI MeTANPEAMETHBIE Pe3YJabTATHI, BKIIOYAIOINE TO3HABATEIHHBIE
YHUBEPCAJIBHBIE yLIe6HbIe ,I:[eI\/'ICTBI/Iflj KOMMYHUKATHBHBIC YHHUBECPCAJIbHBIC yLIe6HbIe ,I:[el\/'ICTBI/Iflj
PEryJSITHBHBIE YHUBEPCAIbHBIC YYeOHBIE TEHCTBHSI.

[lo3naBaTeIbHBIE YHHBEPCAJIbHBIE YieOHbIE 1eHCTBHS

Ba3oBble Jiornyeckue JeldcTBUA:

BBIBJISITh M XaPaKTEPHU30BATh CYLIECTBEHHBIC PU3HAKN OOBEKTOB (SIBJICHHIA),

YCTaHABJIMBATb CYINECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIMN, OCHOBAaHWS JUisi O0OOINEeHUs U
CPaBHEHWUS,

BBIABJIATh 3aKOHOMEPHOCTH U TIPOTUBOPEYMsT B pacCMaTPUBAeMbIX (PaKkTax, NAaHHBIX U
HaOJTFOIEHUSIX, OTHOCSAIINXCS K (PU3HMUECKHUM SIBJICHUSIM,

BBIABJIATD IPUYUHHO-CICACTBCHHBIC CBA3H NIPU U3YYCHUN (1)I/ISI/ILIGCKI/IX SIBJICHUH U nmpoueccos,
ACJIaTb BBIBOABI € HUCIOJNB30BAHUEM ACAYKTUBHBIX W WHAYKTHBHBIX YMOSaKHIO‘{eHHfI,
BBIABUI'ATb T'ITIOTE3bI O B3AUMOCBA3AX (1)I/ISI/ILIGCKI/IX BCJIMYHH,

CaMOCTOSITENIbHO BBIOMpaTh Crocod pemieHus yuyeOHOH ¢u3ndeckod 3amauu (CpaBHEHHE
HECKOJIbKUX BapUAHTOB PEIIEHHs], BBIOOP HanOoJiee MOAXOASIIEro ¢ yUETOM CaMOCTOSTEIBHO
BBIJIEICHHBIX KPUTEPHUER).

Bba3oBble HcciienoBaTebCKHeE JeHCTBHA:

HCIIOJIb30BATh BOMPOCH! KaK UCCIIe0BATENbCKIIT MHCTPYMEHT MO3HAHUS,

NPOBOIUTH IO CAMOCTOSITEJBHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXHBIH (U3NIECKUN
SKCIIEPUMEHT, HeOOBIIOe HCCIeNOBaHNE (PH3UUECKOTO SBJICHHS,

OLICHUBATh HAa MPHUMEHUMOCTh W JOCTOBEPHOCTb HWH(POPMALMIO, TONYyYEHHYIO B XOIe
UCCJIEZIOBAHMSI MU SKCIIEPUMEHTA,

caMoCTOsTeNbHO (popMynupoBaTh 00OOIIEHHS M BBIBOIBI 1O PE3yJbTaTaM MpPOBENEHHOTO
HaOJIFOIEHUS, OTBITA, UCCIIEIOBAHMS,

NPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pasBUTHE (PU3MYECKUX IMIPOLECCOB, a TaKKe
BBIIBUTATh TPEATIONOKEHIS 00 UX Pa3BUTHU B HOBBIX YCJIOBHSIX U KOHTEKCTAX.

Pa6ora ¢ undopmanueii:

NPUMEHSTH Pa3JIMYHBIE METO/IbI, HHCTPYMEHTBI U 3aIIPOCHI PH MOUCKE U 0TOOpe HHPpOpMaUU
WIN JaHHBIX C YIETOM MPENJIOKEeHHOHN yueOHo# pusnueckoii 3anaqy;

aHAJM3UPOBATh, CUCTEMATU3NPOBATh U HHTEPIPETUPOBATH HHPOPMALIMIO PA3IMYHBIX BUIOB U
(dbopM mpencTaBIeHHUS,

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMaNbHYHO (opMmy mpencraBieHuss uHGOpMamuu u
WLTFOCTPUPOBATH PELIaeMble 3a/1a41 HECJIOKHBIMU CXEMaMH, TUarpaMMaMu, HHOH rpadukoi u
X KOMOUHAIIUSIMU.

KommyHukaTHBHbBIE YHUBepcaJIbHbIe YieOHble JeHCTBHUS:

B Xone oOCy:kaeHus yueOHOro Marepuajia, pe3yibTaToB JabopaTOpHBIX paboT U MPOEKTOB
3a7aBaTh BOIMPOCHI MO CYILIECTBY OOCY’KIAeMOW TeMbl M BBICKA3bIBATh MCH, HALIEJICHHbIC HA
pelLeHne 3a1a4i | NoAAep kaHue OaroXenaTeaIbHOCTH OOLIeHMS,

COMOCTABJISITb CBOM CY)KIACHHUS C CYXXIEHHSAMH APYTHX YYaCTHHKOB JHajora, oOHapyKUBaTh
pasnuyue U CXOACTBO MO3ULUH;

BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U MTMCbMEHHBIX TEKCTaX;

nyOJMYHO MPEACTABJSATh PE3yJbTAThI BBIMOJHEHHOTO (PU3MYECKOTO OMbITa (IKCIEPUMEHTA,
UCCJICZIOBAHMSI, TPOEKTA);

MOHUMAaThb M HCIOJB30BaTh MPEHUMYILIECTBA KOMAHIHOW M WHAMBUAYaJIbHOH paboThl mpH
peLIeHNH KOHKPETHON (PU3NIECKOM podIemBst;



MPUHUMATD LIEJIU COBMECTHOU AESITEIbHOCTH, OPTraHU30BbIBATh NEUCTBUS IO €€ TOCTHUKEHUIO:
pacrpenensaTb posid, 00CYKIaThb MPOLECCHl U Pe3yJIbTaThl COBMECTHOH padothl, 0600ImaTh
MHEHHsI HECKOJIbKHX JIFOJIEI;

BBITIOJIHSITH CBOK) 4acTh paboOThl, JOCTUrasi KAa4eCTBEHHOTO pe3ysibTaTa [0 CBOEMY
HAIPaBJIEHUIO U KOOPAUHUPYS CBOU ACUCTBUS C APYTUMH WIEHAMUA KOMaH/IbI,

OLICHWBATh KA4e€CTBO CBOEr0 BKJaZa B OOIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHLHO
chOpMyIMPOBAHHBIM YYACTHHUKAMU B3aUMOEHCTBUSI.

PerynsiTuBHBIe YHHBepcaJIbHbIe YueOHbIe AeificTBHUSsI

Camoopranuzanus:

BBIABJIATE TPOOJIEMBI B JKM3HEHHBIX M yUeOHBIX CUTyalMsX, TPeOYIOIIUX Ui pPeLIeHUs
(bu3nIeCKUX 3HAHUI;

OPUEHTHPOBATHCS B PA3IMYHBIX MMOIXOAAX MPUHITUS pPeLIeHUH (MHIUBHIYaJbHOE, MPUHATHE
peLIeHHs B TPYIIE, MPUHATHE PEIIeHUI rpynmoii);

CaAMOCTOSITEJIbHO ~ COCTABIISITh ~ QITOPUTM  peIleHus (U3WYeCKOH 3agaud  WIM  IUIaHa
UCCIIENOBAHUS C YYETOM HMEIOLINXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh NpeaiaraeMble BApUaHThl PEeLIEHUN;

aenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIeKT:

JaBaTh aACKBATHYIO OLICHKY CHUTYallUU U MPeJiaraTh IUIaH €€ N3MEHEHMS,

OOBSICHATH MPUYMHBI JOCTHXKEHUS (HEIOCTHKEHHS ) PE3yJIbTATOB AESITEIbHOCTH, JaBaTh OLICHKY
npUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBbI B AEATENBHOCTb (B TOM YHCIIE B XOJ BBINTOJHEHUs (HU3NIECKOTO
UCCIICIOBAHMS MJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHHMBINUXCS CUTYALIHH,
YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIN U YCIOBHUSM;

CTaBHUTh ceOs HA MECTO APYroro 4elloBeKa B XOJe CIIopa MIJIM AUCKYCCUU HAa HAYYHYIO TEMY,
MIOHUMAaTh MOTHUBBI, HAMEPEHHSI U JIOTUKY PYTOro;,

NPU3HABATH CBOE MPABO HA OIIMOKY MPH peLIeHnH (PU3NIECKHX 3a1a4 WIH B YTBEPIKACHUSAX HA
HAaYYHbIE TEMbI H TAKOE XK€ ITPABO IPYIroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoHuy oOyueHust B 7 Kj1acce MpeIMeTHbIE pPe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPAKaTh
c(pOPMHPOBAHHOCTD Y OOYHAOIIUXCS YMEHUH!

UCTIOJIb30BATh TMOHATHS. (U3UYECKHE U XUMHUYECKHE SIBJICHUsI, HAONOIEHHE, SKCIIEPUMEHT,
MOJIENIb, TUTIOTE3a, eAMHUIIbI (PU3NYECKHX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSTHUSI
BelecTBa (TBEPAOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYeCKOe IBIDKEHUE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHsl, paBHOAEHCTBYyMOINAs cuia, aedopmanus
(ympyrasi, maacTHYecKas), HeBECOMOCTb, COOOIAIOIIUECS] COCY/IbI,

pa3nauuath siBneHUs: (mudysms, TEIIOBOE ABUMKEHHE YACTHI[ BEINeCTBA, PaBHOMEPHOE
IBHKEHUE, HEPABHOMEPHOE JBMIKEHHE, MHEPIIMS, B3aMMO/IEHCTBHE TeJl, PABHOBECHE TBEPIBIX
TeJ C 3aKPEIJIEHHON OChIO BpallleHYs], epeaaya AaBIeHHs] TBEPABIMHU TeJIAMH, XHUAKOCTSIMH U
razamu, armMoc(epHoe JaBJieHHe, MIABAaHHE TeJ, MPEBPALICHUS MEXaHUYECKOH IHEPTUH) 1O
OMUCAHUIO HX XaPAaKTEPHBbIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOUIUX TaHHOE
dusngeckoe siBICHUE;

pacro3HaBaTh MPOSIBJIEHHE M3YYEHHBIX (DU3MUYECKUX SIBJIEHHH B OKPYKAIOIIEM MHPE, B TOM
yriciie Gu3nYeckue sIBICHUsI B MPUPOE. NPUMEPDI IBIKEHHs C PA3JIUYHBIMU CKOPOCTSIMH B
JKUBOW W HEXHMBOW MPHPOME, NEHCTBHE CHIIBI TPEHHUS B MPHUPOAE M TEXHUKE, BIIUSHHE



aTMOC(EepHOro aBJICHUSI HA )KUBOH OpPraHU3M, IUIABaHUE PBIO, phIYard B Telle YEeNIOBEKa, IPU
5TOM TNEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBLACISTH CYLIECTBEHHBIE CBOHCTBA
(npu3Haky) PpU3HUECKUX SBICHUH,

OMHUCBHIBATh M3YYECHHBIE CBOHCTBA TeN W (PU3MUECKHE SIBICHMS, HCIONB3ys (PU3NUECKHE
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPENHSS CKOPOCTb,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TeJla, CHJla TPEHUs, NaBlieHne (TBEPAOTO Tela, JKUAKOCTH,
rasa), BBITAJIKMBAIOINAS CHJIA, MEXaHHYECKast paboTa, MOLIHOCTb, TUIEUO CHJIbI, MOMEHT CHJIBI,
K03 pHLeHT MoNe3HOro NeHCTBHSI MEXaHU3MOB, KUHETHYECKas! U MOTEHLUAIbHAS SHEPTHs),
NPU ONHCAHWU MPABHJIBHO TPAKTOBATh (PU3MYECKHHA CMBICH HCIOJb3YEMbIX BEJIUYHMH, WX
0003HaueHHs M eNUHULBI (PU3NIECKUX BEIMYHH, HAXOAUTH (POPMYJIBL, CBS3BIBAOIINE JTAHHYIO
(U3NIECKYIO BEIMYHHY C JPYTUMH BEJTUYUHAMH, CTPOUTD TPaPUKH H3YIEHHBIX 3aBUCHMOCTEH
(U3HUECKUX BETHYHH,

XapaKTepPU30BaTh CBOWCTBA TeN, (PU3MUECKHE SBICHHUS WM MPOLECCHI, HCIOJB3YsS IMpaBHIIA
CIOXKeHUst CUIT (BIIOJIb OJTHOM TpsiMOK ), 3akoH [ 'yka, 3akoH Ilackass, 3akoH Apxumena, MpaBuiIo
paBHOBecHsI pbryara (6J10Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COX PAHEHUS] MEXaHUUECKOM
SHEPruH, MPH 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U 3alHChIBATH €ro
MaTeMaTUYECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3NYECKHE SIBJICHUS, NPOIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyaLuH IPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABISATH IPUUNHHO-CIIEICTBEHHBIE CBSI3H,
CTpOHUTh OOBSCHEHHE M3 1—2 JIOrMYeCKHUX IIaroB ¢ OMOpoH Ha 1-2 HM3y4eHHBIX CBOICTBa
(bu3MUeCKUX SIBJICHUM, (PU3MUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH,;

pewmarb pacuéTHble 3a1a4d B 12 mEHCTBHSL, HCMOIb3Yysl 3aKOHBI M (POPMYJIBI, CBSI3bIBAOLINE
¢usnyeckne BETMUMHBL HA OCHOBE aHAJM3a YCJIOBHS 3aJa4d 3aIMCBIBATH KPATKOE yCIOBHUE,
MOACTABIATh (PU3NUECKUE BEIMYUHBI B (OPMYJBI M TPOBOAHMTH PACUYETHI, HAXOAHUTH
CIPAaBOYHBIC JaHHbIE, HEOOXOMUMBIE MJIs1 PEIICHUS 3a/4ad, OLEHHWBATh PEaJHCTUYHOCTD
MOJTy4YEeHHOU (PU3UYEeCKON BEJTMUUHBI,

pacrio3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIN (PH3HUECKHUX METOIOB, B
OMHCAaHNM HCCIECOBAHUS BBIIEISITH MPOBEPSEMOE NPEATIONOKEeHHE (TUIOTE3y), pa3indaTh U
UHTEPIPETHPOBATD MOIYUYEHHBIN PE3yIbTaT, HAXOAUTH OLTHOKH B XOJI€ OIBITA, AEJIaTh BHIBOBI
IO €ro pe3yJbTaTaM;

MPOBOIUTH OIBITHI 1O HAOMIONEHUIO (PU3NUECKUX SIBICHUH WIN (PU3NYECKUX CBOWCTB Tell:
(bopMyIHpOBaTh MpPOBEPSEMBbIC MPEANOIOKEHUS, COOMPAaTh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyIOBaHUs, 3aIMCHIBATH XOA OMbITa U POPMYJIUPOBATH BBIBOJIBL,

BBIMTOJIHATh MPSIMBbIE HM3MEPEHUs PACCTOSHUS, BPEMEHH, MacChl Tena, O0BEéMa, CHIBI U
TEMIEPATYpPhI C UCIIOJIb30BAHIEM aHAJIOTOBBIX M U(POBBIX TPUOOPOB, 3aIMUCHIBATH TTOKA3aHUS
nprOOpPOB € Y4ETOM 3aTIaHHON aOCONMFOTHON MOTPEITHOCTH U3MEPEHHIA,

NPOBOIUTH HCCIIEIOBAHNE 3aBUCUMOCTH OIHOW (PU3NYECKOH BEIMYMHBI OT JPYroil ¢
UCTIOJIB30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBIDKYIIETOCS TEJa OT
BPEMEHHU [BUXCHHUS TeJla, CHJIbI TPEHUs CKOJBXXEHHUS OT Beca Teja, KadecTBa o0paboTKu
MOBEPXHOCTEHN TeJ U HE3aBUCHMOCTH CHUJIbI TPEHHUS OT IJIOLIAAN CONPUKOCHOBEHHS TEJ, CHIIbI
YIPYroCTH OT YIUIMHEHUs! MPY)KUHBI, BBITAIKHBAIOIIEH CHIIbI OT 00BbEMA MOTPYKEHHON 4acTH
Tela U OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJIO, YCIOBHIA TUIABAHMSI TEJI, YCJIOBHH PABHOBECHsS pbluara U OJOKOB),
y4acTBOBATh B IUIAHUPOBAHUH Y4e€OHOTO HMCCIIENOBAHUS, COOMPATh YCTAHOBKY M BBIMOJHSTH
U3MEpPEHUs, Clienysl TPEIVIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3yJNbTaThl MMOJYYEHHOM
3aBUCHMOCTH (PU3MYECKHUX BEJIUYMH B BUE NPEAJIOKEHHBIX TaOMUI U TpaduKoB, AeNaTh
BBIBOJIbI 110 pe3yJibTaTaM HUCCIIEOBAHMS,

NPOBOIUTH KOCBEHHBIE M3MEPEHHsI (PU3NUECKHX BEJINYHH (TUIOTHOCTD BEIECTBA JKUIKOCTH U
TBEPAOrO Teja, CUila TPEHUs CKOJbXKEHHUs, [AaBlIEHHE BO3/1yXa, BBbITAJIKHUBAIOINAsl CHUJIA,
OEHCTBYIOIAsl Ha TOTPYXKEHHOE B JKUIAKOCTb TeNO, KO3(P(UIHEHT MOJe3HOro NeiCTBUs



MPOCTBIX MEXaHH3MOB), CIEAys MPEIIOKEHHOW MHCTPYKLUHU. MPH BBIMOJIHEHUH HW3MEPEHUH
co0upaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUHUCIIATH 3HAYEHHUE HCKOMOH BEJTMYNHBI,
co0moaTh MpaBmiia TEXHUKH O€30MaCHOCTH MPpH paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM,
YKa3bIBaTh MPUHLMIBI ACHCTBUS MPHOOPOB M TEXHUYECKHX YCTPOHCTB. BECBHl, TEPMOMETD,
IUHAMOMETp, COOOLIAIOINECS] COCYABL, 0apOMETp, phIvar, MOJBHKHBINA U HENMOABU)KHBINA OJIOK,
HAKJIOHHAS TUIOCKOCTB;

XapaKTepPU30BaTh MPUHLMIIBI NEHCTBUA U3YYEHHBIX MPHOOPOB U TEXHUUECKHUX YCTPOHCTB C
OMoOpol Ha WX OnucaHus (B TOM YHCJE. TOAIIUIIHHUKH, YCTPOWCTBO BOIONPOBOAA,
THIPABINYECKUI Tpecc, MAaHOMETP, BBICOTOMED, MOPLIHEBOH HACOC, apeoMETp), HCIIONb3Ys
3HaHMUSA O CBOHCTBax (PU3MUECKUX SBICHMH M HeoOXomumble (PHU3MYECKHE 3aKOHBI H
3aKOHOMEPHOCTH,

NPUBOAUTE MPUMEPHI (HAXOOUTh MHPOPMALHIO O MPUMEPAxX ) MPAKTHUYECKOTO UCIOIB30BAHUS
(bu3nIecKUX 3HAHUH B MOBCEAHEBHOM KU3HU AJis1 0OecrieueHus1 0€30IacHOCTH P O0palieHnH
¢ npudopamMH M TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHHs 3[OPOBbS U COONIOACHHUS HOPM
9KOJIOTHYECKOT0 MOBENEHUS B OKPY>KalOIIel cpene;

OCYIIECTBJISATE OTOOP MCTOYHUKOB MH(pOpMauuu B MHTEpHETE B COOTBETCTBUU C 3a/laHHBIM
MOUCKOBBIM 3alPOCOM, HAa OCHOBE HUMEIOINUXCA 3HAHUH U MyTEM CPaBHEHUS Pa3IUIHBIX
HCTOYHUKOB BBIIEIATh WHPOPMALHMIO, KOTOPAst SABISETCS MPOTUBOPEUNUBON I MOXKET OBITh
HEJIOCTOBEPHOM,

UCTIONB30BAaTh MPU BBIMOJHEHWH Y4YeOHBIX 3aJaHUH HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
($u3nIeCcKOro copep:KaHus, CIPABOYHBIE MaTepHalbl, pecypchl cetn WHTEpHET, BIaieTh
npuéMaMH KOHCIIEKTUPOBAHMS TEeKCTa, Npeodpa3oBaHus MH(POpPMALMM W3 OFHOH 3HAKOBOU
CHCTEMBI B APYTYIO;

co3maBaTh COOCTBEHHBIE KpAaTKHE IHUCbMEHHbIE U YCTHbIE COOOLIEHHS HA OCHOBE 2—3
UCTOYHUKOB MH(pOpMaLIUH (PU3HMUECKOro COAEPKAHMS, B TOM YHCIIE MyOJINYHO JIeIaTh KPaTKHe
cooOILIeHNsT O pe3yJbTaTax IMPOEKTOB MM Y4eOHBIX HCCIEIOBAHUH, MPHU 3TOM TPAMOTHO
UCTIOJIB30BATh U3YYEHHBIN MOHATUHHBIN anmapar Kypca PU3UKH, COMPOBOXKAATH BBICTYIUICHHE
Mpe3eHTalueH;

IIPU BBIITOJIHEHUH Y4eOHBIX MPOEKTOB U UCCIENOBAHUN PACTIPEAEIsITh O0S3aHHOCTH B TPYTIIE B
COOTBETCTBUH C TOCTABJIEHHBIMH 3aJauyaMH, CIEIUTh 32 BBIIOJHEHHEM IUlaHa NEHCTBHA,
aJieKBaTHO OLIGHUBaThb COOCTBEHHBIH BKJAJ B JAEATENIbHOCTb TPYMIbBL, BbICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHUE, YIUTHIBAsI MHEHUE OKPY KAIOLIUX .

K xoHuy oOyuenus B 8 Kjiacce mpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
cpOpMHPOBAHHOCTD Y OOYHArOIIUXCS YMEHUH!

HCIIOJIb30BATh MOHATHS. Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE IBMXKEHHE aTOMOB U MOJIEKY I,
arperaTHble COCTOSIHUSI BEINECTBA, KPHUCTAIMYECKHE M aMOp(HbIE Teja, HACBIUEHHBIA U
HEHACBIIICHHBIM Map, BJIAXHOCTb BO3/yXa, TEMIEPATypa, BHYTPEHHssl 3HEPrus, TEIIOBON
JNBUraTesib, 3JIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsifi, 3JIEKTPUYECKOE IoJIe, NPOBOAHUKHU U
OUBJIEKTPUKH, TOCTOSTHHBIN 3JI€KTPUYECKUNA TOK, MATHUTHOE MOJIE,

pa3nInuvaTh SIBJICHUS (TEIUIOBOE PACIIUPEHNE U CXKATHE, TEIUIONepenada, TEIIOBOe paBHOBECHE,
CMa4yuBaHUE, KAMUJUUISIPHBIE SIBJICHUS, HCIIAPEHNUE, KOHACHCALMS, [IJIABJIEHUE, KPUCTAJIIIN3aLNs
(oTBEpAeBaHME), KUINEHHE, TEIUIONepenada (TerUIONPOBOAHOCTb, KOHBEKLUS, H3JIyYEHUE),
3JIEKTpU3ALUs TeJ, B3aUMOAECHCTBUE 3apsiiOB, ACHCTBUSA 3JIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, ACMCTBHE MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM,
3JIEKTPOMATHUTHASI MHIYKIUS) IO OMMMCAHUIO UX XapaKTEPHBIX CBOHCTB M HA OCHOBE OITBITOB,
IEMOHCTPHUPYIOIINX JaHHOE (PU3MUECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBICHHE M3YYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MHpPE, B TOM
yrcie pU3NUecKue SBJICHHUS B IPUPOJIE. TOBEPXHOCTHOE HATSKEHNUE U KAMTMIUISIPHBIC SIBIICHHS
B MpUpONe, KpHUCTaubl B mpupoze, usnydeHue CosHLA, 3aMep3aHHe BOAOEMOB, MOPCKUE
Opu3sbl, 0Opa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, JJIEKTPHYECKUE SIBJICHUS B aTtMocdepe,



3JIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE TOJN€ 3eMIM, Apeid MOJaCcoB, POk
MarHMUTHOIO TMOJsl AJA SKU3HU Ha 3emile, MOJSIpPHOE CHUsHHUE, INpPU 3TOM IEPEeBOAMTH
NPAaKTUYECKYI0 3a7ady B Yy4eOHYI0, BBIIENATb CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3NIECKUX SIBICHUIL,

OMHUCBHIBATh M3YYECHHBIE CBOHCTBA TeN W (PU3MUECKHE SIBICHMS, HCIONB3ys (PU3NUECKHE
BEIMYMHBI  (TeMIeparypa, BHYTPEHHSSI SHEPTUs, KOJHYECTBO TEIUIOTHL,  yAENbHas
TETUIOEMKOCTD BEIIECTBA, Y IeNIbHAsl TEIJIOTA TUIABJICHHS, yIeNIbHAsl TeIUIOTa 1apoo0pa3oBaHus,
yIebHas TEIJIOTa CrOPaHUs TOILUTNBA, KO3 P HLIMeHT MOoIe3HOro NefCTBHS TETJIOBOI MAaIUHBbI,
OTHOCHUTEJIbHASL BJIAKHOCTb BO31yXa, JJICKTPUYECKUH 3apsAl, CHUJAa TOKA, JJIEKTPHYECKOE
HaIpspKeHHe, CONPOTHUBIICHWE IMPOBOIHUKA, YAENbHOE CONPOTHUBIIEHHE BEIecTBa, padora H
MOIITHOCTb 3JIEKTPUIECKOTO TOKA), TIPU ONUCAHHHU MTPABHIIBHO TPAKTOBATH (PH3HMUECKUI CMBICI
UCTIOJB3YEMBIX BEJINYHH, 0003HAUEHUS U €IUHUIIBI (PU3NIECKHIX BEITMYHH, HAXOAUTb (POPMYJIBL,
CBSI3BIBAIOINME NAHHYIO (PU3MUECKYI0 BEJIMYUHY C APYTUMH BEJIMYHUHAMHU, CTPOUTH rpaduku
U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYHH,;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U TPOLIECCHI, WCIONB3YsS OCHOBHBIE
MOJIOKEHUSI  MOJIEKYJSIPHO-KMHETUYECKOM  TEOPUM  CTPOEHUs  BELECTBA,  NPHUHIUI
CYNepIHO3ULNHN MoJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsiaa, 3akoH OmMa 1yt
ydacTka uenu, 3akoH J[xoyns—JIeHna, 3akOH COXpaHEHUs HHEPruM, NpU 5TOM [1aBaTh
CJIOBECHYIO (DOPMYJIPOBKY 3aKOHA U 3aIUCBHIBATH €r0 MAaTEMaTHIECKOE BBIPAKEHNUE,
OOBSICHATh (PU3UUECKHE MPOLIECCHl M CBOWMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHTYyaLUi
MPAaKTUKOOPUEHTUPOBAHHOIO XaPaKTEPA: BBIABIATH NPUYMHHOCIEACTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHHe u3 1-2 JIOTMYeCKHX IIaroB ¢ ONopod Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUECKUX
SIBJIEHUH, (PU3NIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEH;

pewmarb pacuéTHble 3a7a4d B 2—3 AEHCTBHS, HCIOJIb3Yysl 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE
¢du3nueckre BEIUYMHBL HA OCHOBE aHAJM3a YCJOBUS 3a7adM 3alUCBIBATH KPATKOE YCIIOBHE,
BBIABJIAITD HEAOCTATOK MAHHBIX JJISI PEIleHHs 3ahadd, BbIOMPATh 3aKOHbI U (HOPMYJIBI,
HEOOXOIUMBIE sl €€ PeLIeHHs], MPOBOAUTH PAcUEThl M CPABHUBATH MOJYUYEHHOE 3HAYCHHE
($u3nIeCcKOll BETUUNHBI C H3BECTHBIMH JaHHBIMU,

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOJKHO PEIIUTh MPH TMOMOLIH (PHU3UUECKUX METOIOB,
WCIIONB3Yysl OMHCAHWE HCCIEAOBAHUS, BBIIENATH MPOBEPSIEMOE MNPEAINONOKEHUE, OLEHUBATD
MPaBUJIBHOCTD MOPSAKA NPOBENEHUS UCCIEAOBAHNS, 1€J1aTh BBIBOADL,

NPOBOIUTH OIBITH MO HAOMIONEHUIO (PU3MYECKHX SBJICHUH WM (PU3UUECKUX CBOWCTB Tel
(KanwJUTApHBIE SIBJICHUS, 3aBUCUMOCTb AABIEHHSI BO3JIyXa OT €ro oObéma, TeMIepaTyphl,
CKOpPOCTH IIpolLlecCa OCTBIBAHMS W HArpeBaHUs NPU W3JIYYEHUM OT LBETAa H3JIy4arollen
(mornomaromeii) NOBEPXHOCTH, CKOPOCTb HCIAPEHUsT BOIABI OT TEMIIEPATYPhl JKUAKOCTH H
MJIOWAAN €€ MOBEPXHOCTH, 3JIEKTPU3aLUs TeJl U B3aUMOACUCTBUE HJIEKTPUYECKUX 3apsfoB,
B3aUMOJICUCTBUE IIOCTOSIHHBIX MArHUTOB, BU3YalIW3allUsl MAarHUTHBIX IOJIEH MOCTOSHHBIX
MAarHuTOB, AEHUCTBUS MAarHUTHOIO MOJs1 HA IMPOBOJHUK C TOKOM, CBONCTBA JJIEKTPOMArHuUTA,
CBOWCTBA  BJIGKTPOIBUTATENs  MOCTOSHHOTO TOKa).  (OPMYJHPOBATH  MPOBEPSEMbIE
NPEATOIOKEH!s, COONPaTh YCTAHOBKY M3 MPENJIOKEHHOTO OOOPYHOBAHUS, OIMHCHIBATH XOI
omnbITa U GOPMYyTUPOBATH BHIBOJEL,

BBIMIOJIHATE MPSIMbIE U3MEPEHUsS] TEMIIEPATypbl, OTHOCUTENBHON BJIAXKHOCTU BO3JYyXa, CHJIbI
TOKA, HANpPsOKEHHWs C HCIOJIb30BAHHMEM AHAJIOTOBBIX MPHOOPOB M JATYMKOB (PU3HUECKHX
BEJIMYMH, CPABHUBATDH PE3YJIbTATH U3MEPEHHH C YIETOM 3aJaHHOH a0COOTHOM NMOTPEIIHOCTHY;
NPOBOIUTH HCCIIEIOBAHNE 3aBUCUMOCTH OIHOW (PU3NYECKOH BEIMUYMHBI OT JPYroil ¢
UCTIOJNIB30BAHUEM TPSIMBIX H3MEPEHUH (3aBHCHMOCTb CONPOTUBIICHUS MPOBOIHUKA OT €ro
JJIVHBL, JIOIAAY MONEPEYHOr0 CEYeHUs U YAEIbHOIO CONPOTUBIIEHNUS BELECTBA NPOBOAHUKA,
CUJIBI TOKA, MAYLIEr0 4epe3 MPOBOJHMK, OT HANPsOKEHWs HAa MPOBOJHUKE, HCCIIEIOBAaHHE
IIOCJIEIOBATENBHOTO M MApaJUIENbHOTO  COEOWHEHHWH  MPOBOJHMKOB).  IJIAHUPOBATH
UCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBITIOJIHATD U3MEPEHMUS, CIEAYS MTPEIJI0KEHHOMY TUIaHY,



(dukcupoBaTh PE3yNbTAThl MOJYYEHHOH 3aBUCUMOCTH B BHIE TAOMMI M TPaduKOB, IEIaTh
BBIBOZIBI 110 PE3yJIbTATaM UCCIIEIOBAHMS,

MPOBOIUTH KOCBEHHBIE U3MEPEHHs (PH3MUECKNX BEJTUUNH (yIeIbHAs TETUIOEMKOCTh BELECTBA,
COIPOTHUBJICHUE MPOBOIHUKA, paboTa M MOIIHOCTb 3JIEKTPHUYECKOrO TOKA). IUIAHHUPOBATH
U3MEpPEHUs], COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs NMPEAIOKEHHON UHCTPYKIIHH,
U BBIYHCIISITh 3HAYCHNE BEJTUUNHBL,

co0moIaTh MpaBmiia TEXHUKH Oe30MacHOCTH MPH paboTe ¢ 1adopaTopHbIM 000PyIOBAHUEM,
XapaKTepPU30BaTh MPUHLIMIIBI JEHCTBUA U3YUEHHBIX MPHOOPOB U TEXHUUECKHUX YCTPOHCTB C
OMOpO Ha WX OMHMCaHUs (B TOM YHCJIE. CHCTEMa OTOILICHHs IOMOB, TMIPOMETp, MapoBas
TypOHMHA, aMIIepMeTp, BOJBTMETP, CUETUHUK SJICKTPUUECKON SHEPTHH, SJIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HArpeBaTEIbHBIE SJEKTPONPUOOPHI (MPUMEPHI), SIEKTPUIECKHE NMPEIOXPAHUTEIH,
3JIEKTPOMATHHT, 3JIEKTPOJABUTATENb IMOCTOSHHOIO TOKA), WCHOJB3Yys 3HAHUS O CBOMCTBaxX
bu3nIeCcKuX SIBICHUH 1 HEOOXOUMbIe (PH3HUECKUE 3aKOHOMEPHOCTH,

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA M M3MEPUTENIbHBIE IPUOOPHI MO CXeMaM U
CXEMATHYHBIM PHUCYHKaM (KMIKOCTHBI TEPMOMETP, TEPMOC, IICHUXPOMETpP, TUTPOMETP,
IBUTATENIb BHYTPEHHETO CrOPAHUS, HJIEKTPOCKOII, PEOCTaT), COCTABIISATH CXEMBI HJIEKTPUIECKUX
LIeTIeH C MOCJIeOBATEeIbHBIM U MapajuIeIbHBIM COETMHEHHEM 3JIEMEHTOB, Pa3jindasi yCIOBHBIE
0003HAUEHHS HJIEMEHTOB 3JIEKTPUIECKHX LETIeH;

MPUBOAUTE MPUMEPHI (HAXOIUTh UHPOPMALHIO O MPUMEPAxX ) MPAKTHUECKOTO UCIOIB30BAHUS
¢$u3nIecKknx 3HAHUH B MOBCEAHEBHOMN KU3HH AJIs1 0OecrieueHns1 0€30MacHOCTH IPU OOpaIeHN
¢ npudopamMH M TEXHHYECKUMH yCTPOWCTBAMHM, COXPAHEHHUS 3I0POBBbSI U COOJIOACHUS HOPM
9KOJIOTHYECKOTO MTOBENEHUS B OKPY KaIOIIel cpene;

OCYIIECTBIIATh TMOMCK HWHpopMauuu (pusmueckoro copep:kanuss B MHTepHETE, HA OCHOBE
UMEIOIUXCA 3HAaHUH W MyTEM CpPaBHEHHUS JONOJHHUTEIBHBIX HWCTOYHHKOB BBIIEISTH
UH(POPMALIUIO, KOTOPAs SIBJISIETCS TPOTUBOPEUNBON UM MOKET OBITh HEOCTOBEPHOM,
UCTIONB30BAaTh MpPU  BBINOJHEHWH Y4YeOHBIX 3aJaHUH HAyYHO-TIOMYJSIPHYIO JIUTEPATYPy
¢u3nvyecKoro comeprKaHus, CIPABOYHBIE MAaTepHalbl, pecypchl cetn VHTepHeT, BianeTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, mpeodpa3oBaHus MH(POpMALMM M3 OFHOH 3HAKOBOU
CHCTEMBI B APYTYIO;

co3naBaTh COOCTBEHHBIE MIICbMEHHBIE 1 KPATKUE YCTHBIE COOOIIEeHNs1, 00001mas nHPpOpMaLuio
U3 HECKOJIbKUX NUCTOYHHKOB (PU3NUECKOTrO COAEPIKAHUS, B TOM YHUCIIE TMyOJINYHO MPENCTABIISTh
pe3yJbTaThl MPOEKTHOW WJIM UCCIENOBATEIbCKONW MAEATENbHOCTH, NPH 3TOM TPAMOTHO
UCTIOJB30BATh M3YUYEHHBIN MOHATUHHBIN anmapart Kypca QU3UKH, COMPOBOXKIATH BBICTYIUICHHE
Mpe3eHTalueH;

NIPU BBIMOJIHEHUH Y4€OHBIX MPOEKTOB M HUCCIEIOBAHUH (PU3NUECKUX MPOLIECCOB PACTIPENEINSTh
00513aHHOCTH B I'PYTINE B COOTBETCTBHH C IIOCTABJICHHBIMH 33/1a4aMU, CJIEAUTD 32 BBITOJIHEHHEM
IUIaHA JEWUCTBHI M KOPPEKTHUPOBATh €ro, aJeKBATHO OLIEHMBATb COOCTBEHHBIM BKJIAI B
OESITeIbHOCTh  TPYIIBI, BBICTPAWBAaTh KOMMYHHKATHBHOE B3aUMOJEHCTBHE, TPOSIBIISS
TOTOBHOCTD pa3peraTh KOHPIUKTHL.

K xoHuy oOyueHust B 9 Kjacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE TOJIKHBI OTPAKaTh
cpOpPMHPOBAHHOCTD Y OOYHArOIIUXCS YMEHUH!

UCMIONB30BAaTh  MOHATUA.  CHCTEMa  OTCY€Ta, MaTepuajbHas  TO4YKAa, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO IBHKEHUS, Nedopmanus (yrpyras, IUIacCTHYECKasi), TPEHHUE,
LIEHTPOCTPEMUTEIbHOE YCKOPEHNE, HEBECOMOCTb M INEPErpy3KH, HEHTpP TKECTH, aOCOIFOTHO
TBEPIIOE TEJIO, IEHTP TSDKECTH TBEPAOTO TENa, PABHOBECHE, MEXaHUYECKHE KOJIeOaHHsI 1 BOJIHBI,
3BYK, HHPPA3BYK H YJIBTPA3BYK, SJIEKTPOMArHUTHBIE BOJIHBI, LKA 3JIEKTPOMArHUTHBIX BOJIH,
CBeT, OJM30PYKOCTh M NAJTBHO30PKOCTD, CIIEKTPHI UCITyCKaHUs M TIOTJIOLIeHUs, albda, OeTa- u
ramMma-u3Jjay4eHHUsl, U30TOIBbL, siIepHasl SHEPTETUKA,

pa3nmu4ath sBIeHHA (PAaBHOMEPHOE M HEPAaBHOMEPHOE TNPSMOJUHEHHOE JBH)KCHHE,
PaBHOYCKOPEHHOE TIPSMOJMHEHHOE MABIKEHHE, CBOOOMHOE TAaJeHHE Tell, PaBHOMEpPHOE



IBW)KEHUE IO OKPY)KHOCTH, B3aUMOEHCTBHE TEJ, PEAKTUBHOE ABIDKEHHE, KoyebaTenbHOe
OBIDKEHHE (3aTyXaroIlue M BBIHYXKACHHBIE KOJIeOAaHWs), PE30HAHC, BOJIHOBOE MABIDKEHHE,
OTpakKCHHE 3BYKA, MPSIMOJIMHEHHOE PACHPOCTPAHEHHUE, OTPAKEHUE U NPEIOMIICHHE CBETA,
IIOJJHOE BHYTPEHHEE OTPAXXEHHE CBETa, PA3JIOKeHHE Oeyloro CBeTa B CIIEKTP H CIIOKEHHE
CIEKTPAJbHBIX LIBETOB, AMCIEPCHUs CBETA, €CTECTBEHHAs PaAUOaKTHUBHOCTb, BO3HUKHOBEHHE
JUHEWYATOr0 CHEeKTPa HM3JIyYeHHs) MO OINHCAHHMI0 MX XapaKTePHBIX CBOWCTB W HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOe SBICHUE,

pacrio3HaBaTh MPOSIBICHUE HM3yUEHHBIX (PU3NYECKHUX SIBICHHH B OKpy»KaroleM Mupe (B TOM
yrcie (pu3nuecKkue sIBICHUS B MPUPONE. MPUJIMBBI H OTJIMBBI, ABMDKeHHE riaHeT CoyHeuHOH
CUCTEMBI, PEAKTUBHOE [BM)KEHHE >KUBBIX OPraHMU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMH,
3eMJIETPACEHUE, CEIMCMUYECKHE BOJIHBI, LyHAMH, 3XO, LIBETA TeJ, ONTHYECKHUE SIBIICHUS B
npupozae, OHOJOrHyeckoe MAEHCTBHE BHIUMOIO, YJIBTPA(PHUOIETOBOIO W PEHTI€HOBCKOIO
U3JIyYCHUH, €CTECTBEHHBbI pPAaJUOAKTUBHBIA (POH, KOCMHUYECKHE JIy4H, PaIuOAKTUBHOE
U3JIy4€HHE NPUPOAHBIX MHHEPAJIOB, ACHCTBUE DPAAMOAKTHUBHBIX M3JIY4€HUH Ha OpPraHU3M
YeJIOBEKa), MPU STOM MEPEBOANTD MPAKTUUECKYIO 3a7a4y B yUeOHYI0, BBIAENSATD CYyIIECTBEHHBIC
CBOMCTBA (MTPU3HAKK) (PUINIECKUX SBIICHHI,

OMHUCBHIBATh M3YYECHHBIE CBOHCTBA TeNl W (PU3NUECKUE SIBJICHHS, HCIIONb3ysl (U3NIECKHE
BEJIMYMHBI (CPEIHSS U MTHOBEHHAsI CKOPOCTH TeJa ITPH HEPABHOMEPHOM JIBHIKEHUH, YCKOPEHHE,
nepeMelleHle, MyTh, YIJoBas CKOPOCTb, CUjla TPEHHUs, CUjla YIPYTOCTH, CHJIA TSKECTH,
YCKOpEHHE CBOOOIHOrO MAaAEHUs], BEC TeNa, MMITYyJIbC Tejld, UMIIyJIbC CHJIbI, MeXaHHYecKas
paboTa ¥ MOIIHOCTh, TOTEHIHAJIbHAS SHEPTUs TeNa, MMOIHATOrO HaJ MOBEPXHOCTBIO 3€MIIH,
MOTEHLUAJIbHASI SHEPTUsl COKATOM NMPYXKUHBI, KWHETUYECKasl SHEPrus, MOJHas MeXaHUu4ecKast
SHEPrysl, MEePHOA M 4YacToTa KoyeOaHWH, IJIMHA BOJIHBL, TPOMKOCTb 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IMOKa3aTesb NMPEJIOMIICHHUS] CPefbl), NMPHU OMUCAHWU TPABHIBHO TPAKTOBATH
(bu3nIeCcKul CMBICI UCTIONB3YEMBIX BEITMUNH, 0003HAUEHHS U €IUHHULBI (PH3UUECKUX BEIUYHH,
HAXOIUTb (POPMYJIBI, CBSA3BIBAIOIINE NAHHYIO (PU3MUYECKYIO BEIMYUHY C IPYTHMHU BEIMIHHAMH,
CTPOUTD TPaPUKH U3YUEHHBIX 3aBHCUMOCTEH (PH3MUECKUX BEIUYHH;

XapaKTepU30BaThb CBOHCTBAa Tei, (PU3NYECKHE SIBJICHUS W TPOLECCHI, HCIONb3YS 3aKOH
COXpPaHEeHUsl IHEPTUH, 3aKOH BCEMHUPHOI'O TATOTEHUs, IPUHLUI CYNEPIIO3ULIUN CUJI, IPUHLMII
OTHOCHUTENBHOCTH ['anmunes, 3akoHbl HBIOTOHA, 3aKOH COXpPAHEHHUs WMIIYJIbCA, 3aKOHBI
OTPa’KE€HHUSI U MPEJIOMIICHHs] CBETA, 3aKOHBI COXPAaHEHMs 3apsiAOBOr0 U MacCOBOTO YUCEN MPH
SIEPHBIX PEAKLMIX, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIUCBHIBATDH €T0
MaTEMaTUYECKOE BBIPAKCHUE,

OOBSICHATh (PU3UUECKHE MPOLIECCHl M CBOMCTBA TEJ, B TOM YUCJIE€ U B KOHTEKCTE CHTyalMd
MPaKTUKOOPUEHTUPOBAHHOIO XapaKkTepa: BbIIBJATb NPUYUHHO-CIIEICTBEHHBIE CBA3U, CTPOUTH
OOBsICHEHHE M3 2—3 JIOTHYECKHX IIAroB ¢ OMOPOH Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3MUECKUX
SBJIEHUH, (PU3NIECKUX 3aKOHOB HJIH 3aKOHOMEPHOCTEHH;

pewmarb pacy€éTHbIC 3a1a4H (OMUPAIOIINECs Ha CHCTEMY U3 2—3 YpaBHEHHU ), UCTIONB3YS 3aKOHBI
u (popmyinbl, CBsi3pIBarOIMe (PU3MUYECKHE BEIMYMHBI HAa OCHOBE aHAJM3a YCJIOBHS 3a7add
3aIHChIBATH KPATKOE YCJIOBUE, BBIIBISITh HEIOCTAOIINE UM M30bITOUHBIC JaHHBIE, BBIOMPATh
3aKOHbI U (POPMYJIBI, HEOOXOAMMBIE MaJIsi PEIICHUsS, MPOBOIUTH pPAacuéTbl M OLICHUBATH
PEaTNCTUYHOCTD MOJYYSHHOTO 3HaUSHHS (PU3NIECKON BEJTUUUHBL,

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOJKHO PEIIUTh MPH TMOMOLIH (PH3UUECKUX METOIOB,
HCIIONB3Yysl ONHCAHWE HCCIEAOBAHUS, BBIIENATH NMPOBEPSIEMOE MPEAINOIOKEHNE, OLICHUBATH
MPaBUJIBHOCTb NOPsAZKA IPOBENCHMsS] HCCIENOBAaHMs, NENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJMFOACHUH U OTIBITOB,;

NPOBOIUTH OIBITH MO HAOMIONEHUIO (U3NYECKHX SBJICHUH WIN (PU3MYECKHX CBOHCTB TeJ
(m3y4yeHne BTOpOro 3akoHa HbBIOTOHA, 3aKOHA COXPAaHEHUsS] SHEPTUH, 3aBUCUMOCTb MEPHOAA
KoJleOaHU NPYKUHHOTO MasiTHUKA OT MAacChl IPy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIMTYIbl MaJIbIX KoJieOaHWH, MPSIMOJMHEHHOE PacCHpOCTPAHEHUE CBETa, Pa3JIOKEHUE



Oenoro cpera B CHEKTP, M3YYEHHE CBOICTB HM300paKeHHs B IUIOCKOM 3€pKaje M CBOWMCTB
u3o0pakeHus: mpenMera B coOuparomieil juH3e, HAOMIONEHWE CIUIOIIHBIX W JIMHEWYaThIX
CIIEKTPOB HUBJIyYEHHUs). CAMOCTOSITEIbHO COOMpATh YCTAHOBKY M3 W30BITOYHOrO Habopa
00OpyIOBaHUS, OMMCHIBATH XO OIBITA H €0 Pe3yJIbTaThl, (POPMYIHPOBATH BHIBOABI,
MPOBOIUTH MPHU HEOOXOAUMOCTU CEPHIO0 NPSMBIX U3MEPEHUH, ONpenessis cpenHee 3HAaYeHHe
u3MepsieMoil Benmu4rHbl (POKyCHOE paccTosiHue COOMparoIeil JMH3bI), 0OOCHOBBIBATH BHIOOP
criocoba u3MepeHus (MI3MepUTeIbHOro Mpudopa);

NPOBOIUTH MCCIENOBAHUE 3aBHCUMOCTEH (PU3MYECKHX BEIHMYHH C HMCIOJB30BAHHEM IPSIMBIX
u3MepeHuil (3aBUCUMOCTBD IyTH OT BPEMEHU NPH PAaBHOYCKOPEHHOM IBM)KEHUH 0e3 Ha4aJIbHON
CKOpOCTH, Tepuosa KouebaHuil MaTeMaTHYEeCKOrO MasTHHUKA OT JJIMHBI HUTH, 3aBHCUMOCTH
yria OTpa’keHUs CBETA OT YIJIa MaJeHHs U yIJia MPEJIOMIICHHS OT yIila MaleHus1): MIaHUPOBATh
UCCIIEIOBAHHE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTATHI ITOTY4YEHHON
3aBUCHUMOCTH (PM3MUECKHX BEJWYMH B BHUAEe TaOMMI W TpadUKOB, AEIaTh BBIBOABI IO
pe3yJbTaTaM UCCIICIOBAHNS,

MPOBOIUTH KOCBEHHBIE M3MEPEHHS (PH3UUECKNX BETUUUH (CPEAHSsI CKOPOCTh U YCKOPEHHE Teja
NPU PaBHOYCKOPEHHOM IBHXKEHUH, YCKOPEHHE CBOOOMHOrO MaACHUs, KECTKOCTh IMPY)KUHBIL,
KO3(PUIIUEHT TPEHUs CKOJBKEHUS, MEXaHH4UeCKass paboTa W MOIMHOCTb, YACTOTA W MEPHOA
KOJle0aHUH MaTeMaTUYeCKOro M MPY)KMHHOTO MAsITHUKOB, ONTHYECKas CHiia COOHMparorien
JIMH3BL, PAAUOAKTHBHBIA (DOH): IJIAHUPOBATH HM3MEPEHHs, COOUPATH SKCIEPHUMEHTAIBHYIO
YCTAaHOBKY W BBINOJHATh HM3MEPEHHs, Clenys MNPEAJOKEHHOH HMHCTPYKLUH, BBIYHUCIATH
3HAYEHHE BEJUYMHBI M aHAJIM3HPOBATH IIOJNyYEHHBbIE PE3yJbTaThl C YYETOM 3aJaHHOM
MOrPELIHOCTU U3MEPEHUH;

co0moaTh MpaBmiia TEXHUKH OE30MaCHOCTH MPH PaboTe ¢ 1abopaTopHbIM 000pPYIOBAHUEM,
pa3nIu4aTh OCHOBHBIE TNPU3HAKU H3yUEHHBIX (PH3UUECKUX MOJENeH: MaTepHasibHAas TOYKA,
abCONIIOTHO TBEPAOE TEJIO, TOUYEUHBbIH WCTOYHHMK CBETA, JyY, TOHKAs JIMH3A, IUIAHETapHas
MOJIENIb aTOMa, HYKJIOHHAs1 MOZIEJIb aTOMHOTO SI/Ipa;

XapaKTepH30BaTh MPUHLMUIBI ACHCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOHCTB C
OMOpOil Ha WX OmucaHus (B TOM YHCJE. CHHIOMETp, NATUYHUKU TIOJOXKEHUS, PACCTOSHUS U
YCKOPEHMs, paKeTa, OXOJIOT, OYKH, MepHucKom, (¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOII, TO3UMETpP, Kamepa BuibcoHa), MCIONB3ysi 3HAHHUSI O CBOWCTBAX (HU3MYECKHUX
SIBJIEHUH 1 HeOoOXoauMble (pU3MUecKne 3aKOHOMEPHOCTH,

UCMOJIB30BATh CXE€Mbl M CXEMATHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX IMPOLECCOB IMPU pPELIeHWH y4ueOHO-
NPAKTUYECKHUX 337a4, ONTHYECKUE CXEMBI JIs TOCTPOSHUS N300paskeHU B TUIOCKOM 3epKajie U
coOuparoIeii JIH3e,

NPUBOAUTE MPUMEPHI (HAXOIUTh MHPOPMALHIO O MPUMEPAxX ) MPAKTHUYECKOTO UCIOIB30BAHUS
¢$u3nIecKknx 3HaHUH B MOBCEAHEBHOMN KU3HH AJis1 0OecreueHns1 0€30MacHOCTH IPU OOpaIeHIH
¢ npudopamMH M TEXHHYECKUMH yCTPOWCTBAMHM, COXPAHEHHUS 3I0POBBbS U COOJIOACHUS HOPM
SKOJIOTUYECKOTO TIOBEICHHUS B OKPY Kato1el cpene;

OCYILIECTBIISATh IOUCK MHPOpMaLNU (PU3NIECKOr0 conepkaHus B IHTEpHETE, CaMOCTOATEIBHO
(bopMyIHpys MOUCKOBBIN 3aMPOC, HAXOAUTD MYyTH ONPENETICHNUsT JOCTOBEPHOCTH TOITYYEHHON
UH(pOPMALUK HA OCHOBE UMEIOIINXCSl 3HAHUN U JOTIOJTHATEIBHBIX HCTOUHHKOB,

UCTIONB30BAaTh TMPU  BBIMOJHEHWH Y4YeOHBIX 3aaHUH HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
($u3nIeCKOro CcoaeprKaHus, CIPABOYHBIE MAaTepHalbl, pecypchl cetn HHTEpHET, BiajeTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHusl MH(POpMALMM M3 OFHOH 3HAKOBOU
CHCTEMBI B IPYTYIO,

co3naBaTh COOCTBEHHBIE NMHCbMEHHBIE M YCTHBIE COOOLIEHHWsS Ha OCHOBE WH(pOpPMAaLMUU W3
HECKOJIbBKUX HCTOYHUKOB (PU3NYECKOTO CONIEPKaHHs, MyOJNMYHO MPEACTABISATh PE3YJIbTaThI
NPOEKTHOH WJIM HCCIENOBATENbCKONH NESTENbHOCTH, NPH 3TOM TIPAMOTHO HCIIONb30BATh



W3yUYSHHBIN OHATHIHHBIN anmapaTt u3y4aeMoro pasaena GU3UKH 1 COMPOBOXKIATh BBICTYILICHHE
npe3eHTanueii ¢ y4éToM OCOOSHHOCTEH ay AUTOPHU CBEPCTHUKOB.



TEMATUWYECKOE NAAHNPOBAHWE
7 KJTIA<:c

Ne
n/n

HavmeHoBaHWe pa3fenos U TeM
nporpamMmmeal

KonnyectBo yacoB

KOHTpPONbHbIE
Bcero P

Pasgen 1. ®un3nKa v e posib B NO3HaHUM OKpYyXaloLwero mumpa

11
12
13

WToro no pasgeny

dun3mKa - Hayka o npupopge
du3nyeckune BeNMUMHGI
EcTecTBEHHOHay4HbIli METOA NO3HaHUA

2

2
2
6

Pasgen 2. NNepBOHayasbHble CBEJEHMNSA O CTPOEHWM BeLlecTBa

2.1
2.2
2.3

VToro no pasgeny

Pasnen 3. [1BMXXeHNE N B3aUMOAENCTBME TeN
MexaHnyeckoe ABUXXeHUe

WHepuma, macca, NIOTHOCTb

3.1
3.2
3.3

41

4.2
4.3

4.4

WToro no pasgeny

CTpoeHune BewecTsa
[BVXeHne 1 B3anMoeincTBME HacTuL,

ArperaTH ble COCTOAHUA BELLECTBA

Cwuna. Buabl cun
WToro no pasgeny
Pasnen 4. flaBneHune TBEPAbIX TeN, XXULKOCTEA 1 razos

[asneHuve. MNepefava gasneHns Teépabimu
Tenamu, XXUAKOCTAMU 1 razamm

JaBneHuve XXngkoctu
ATmochepHoe aasneHune

[elicTBME XULKOCTY 1 ra3a Ha MOrpy>xxéHHoe
B HUX T€NO

1
2

2

14
21

21

MpakTuyeckune

ANeKTpOoHHbIe (LUMpPOBLIE)
obpasoBaTe/fibHble pecypchbl

bii08://7.e€800.rn/212L13BM X
bi108://7.e€800.rn/LLOCTC8KIO
b1i08://7.e6800.rn/20b70bl18

bii08://T.e€800.rn/28/151M41
bip8://T.e6800.rn/2XBKObXCC

biip8://7.e€800.rm/0K0Y1XY 1K

bn08://7.e6800.rn/sPPMEB”0OK
b1108://T.e€800.rn/OXPLLUMTSP
bin08://T.e6800.rn/9KbIBK LUK~

biip8://7.e6800.rn/X0B6"367P2

biip8://T.e6800.rn/2MY X20Kb4
b1108://7.e€800.rn/T71348X L

bii08://T.e€800.T/NeE60Y 8KK


https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK

Pasgen 5. Pa6oTa U MOLWHOCTb. QHEPTUd

5.1 PaboTa u MOLHOCTb 3 1 b1i08://1.e€800.rn/75bMKEBY 1
5.2 MpocTble MexaHU3Mbl 5 1 biip8://T.e800.rn/504KOXKX9
5.3 MexaHun4yeckas aHeprus 1 1 bin08://T.e800.rn/C30454EMT

WToro no pasgeny 12

Pe3epBHOE BpeMs 3

OBLWEE KOJIMYECTBO YACOB MO 68 5 1

MPOrPAMME


https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 K/TACC

HanmeHoBaHue pa3fenoB N TEM
nporpamMmmeal

Ne n/n

Pasgen . Tennosble ABNeHNS
11 CTpoeHue 1 CBOICTBa BellecTBa
1.2 Tennosble Npouecchl
WToro no pasgeny
Pasgen 2. 9neKTpMUYeCcKne N MarHUTHbIE ABNEHNS

21 3neKTpv|L|eCKv|ei 3apagbl. 3apsXKeHHble Tena
N X B3aMMOJencTBue

2.2 MOCTOSAHHbIN 3NEKTPUYECKUIA TOK

2.3 MarHuTHble ABNeHUA

2.4 JMeKTpoMarHMTHas NHAYKLMA

WToro no pasgeny
Pe3epBHOe Bpems

OBLWEE KOJIMYECTBO YACOB 0
MPOrPAMME

KonnyecTBo 4Yacos

Bcero

21
28

20

37

68

KOoHTpONbHbIE
paboThl

MpaKTuyeckune
paboThl

15

145

ONeKTpPOHHbIe (UMD pPOBLIE)
obpa3oBaTesibHbIe pecypchl

bi108://7.e£800.rn/K802KCIrPM
bi108://7.e£800.rn/PT42A5Y2A

bilp8://T.e800.rn/K400KCT04

bip8://T.e£800.rn/PBOB0"82B
bi108://7.e£800.rn/BLIbAP'KBKA
bip8://T.e€800.rn/70068Eb15


https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KNNACC

HanmeHoBaHWe pa3fenoB U TeEM
nporpaMmmel

Ne n/n

Pasgen 1. MexaHn4eckue ABieHUA
MexaHn4yeckoe ABUXEHWNE U CNOCOObLI ero

11

onucaHus
12 B3anmopeiicTeume Ten
13 3aKOHbI COXpaHeHus

WToro no pasgeny

Paspen 2. MexaHu4yeckne KonebaHus U BOJHbI
2.1 MexaHn4yeckue KonebaHus
2.2 MexaHun4yeckune BOJHbI. 3BYK

VToro no pasgeny

KonunyecTBo 4Yacos

Bcero

10

20
10
40

8
15

Pasgen 3. 9N1eKTPOMArHUTHOE NOJe N 3/IEKTPOMAarHMUTHLIE BOJIHbI

JNeKTpoMarHMTHoe nose n
3NeKTPOMarHUTHbIE BOJHbI

WToro no pasgeny
Pasgen 4. CBeTOBblIe AB/IEHUA

3.1

4.1 3aKO0HbI pacnpocTpaHeHuns ceeTa
4.2 JTMH3bI 1 onTuYeckne Npuoéopsbl
4.3 PasnoxeHue 6enoro ceeta B CNEKTP

VToro no pasgeny
Pasgen 5. KBaHTOBbIe ABNeHUA

5.1 VicnyckaHue n nornoiweHne ceeta aToMoM
5.2 CTpoeHune aToMHOro aapa
5.3 AnepHble peakuun

VToro no pasgeny
Pasgen 6. MoBTOpPUTENBHO-0606LW a0 W MNIA MOAY b

6
6

17

KOHTpO/bHbIE
paboTbl

MpaKTuyeckune
paboTbl

ANeKTPOHHbIE (UM pPOBbLIE)
obpasoBaTenbHblie pecypchbl

bi108://T.e€800.rn/CEOOUNKOTb

bi108://7.e8800.ru/MC1KOAP'4C
bi108://7.e8800.rn/SEC3Y25B

bin08://T.e€800.rn/85YHO8A13
bi08://7.e€800.rm/BHMO8A50

b1i108://7.e€800.rn/bT98BSEY0

bi108://7.€€800.rn/HBLUKMK2M
bin08://7.e€800.rm/20"KYKKX1
bin08://7.e€800.rn/225AHOBTO

binp8://T.e£800.rn/BK5E4A008
b1108://T.e€800.rn/LU"AX2K61B
b1108://7.eé800.r1n/ TMMYY9Y8P


https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF

lMoBTOpeHne 1 0606LIEHNE COEPXKAHMNS
Kypca pum3nku 3a 7-9 knacc
WToro no pasgeny 9

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

6.1 9 2 binp8://7.e£800.rn/1IKOXY18BE

102 4 27


https://m.edsoo.ru/JKQXVJ8BE

MOYPOYHOE MMTAHNPOBAHWE

7 KNACC
Ne T
n/n eMa ypoka

du3nka — Hayka o npupoge.
ABNeHNsa npupogbl. dusnveckune
ABNeHNA. MexaHn4yeckue,
TensoBble, 3/IeKTPUYECKue,
MarHuWTHbIE, CBETOBbIE, 3BYKOBbIE
ABNIeHNSA

CTtapToBas KOHTPOJIbHas paboTa

dusnYeckne BeMUUHBI U UX
N3MepeHue

Ypok-uccnegosaHune "3mepeHne
TemMnepatypbl NPy NOMOLLM
XWAKOCTHOro TEpMOMETpa U
JaTunka Temnepatypbl”

Kak thunsunka n gpyrue
€CTEeCTBEHHbIE HayKu M3yyatoT
npmpogy. ECTeCTBEHHOHAYUHbIN
mMeTof no3HaHuda. OnucaHune
(hM3NYECKUX ABNEHUIA C NOMOLLbIO
mogenen

Ypok-uccneposaHune "lpoBepka
rMnoTesbl: AanbHOCTb NoNéta
LapuKa, NyLweHHoro
rOpM30HTaNbLHO, TEM 6OMbLUE, YeM
60/bLLe BbICOTa Nycka"

CTpoeHue BelecTBa. OnbIThHI,
[0Ka3blBaKOLW e JUCKPETHOE
CTPOEHMe BeLLeCcTBa

KonnyectBo yacoB

Bcero

KOHTpONbHbIE
paboThl

MpakTuyeckune
paboThl

Jata
n3yyeHus

ONeKTPOHHbIE LUMpPOBLIE
obpasoBaTesfibHble pecypchbl

blip8://1.e€800.rn/35YPBLU5K

bii08://T.e€800.rn/116M153b6H

binp8://T.e€800.rn/62YBTPPA7

biip8://T.e£800.rn/YOOCK8IMP

biip8://1.e€800.rn/3bPP2HPX2

binp8://7.e€800.rm/9Yb21TEMU

blip8://1.e€800.rn/P5PN40bY K


https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR

10

1u

12

13

14

15

16

17

18

19

[BUXeHMe YacTuny, BellecTBa

Ypok-uccnepoBaHune «OnbITbl NO
HabN4eHNIO TENNOBOTO
pacLnpPeHns ra3op»

ATperaTtHble COCTOAHMA BeLlecTBa

B3anmMocBs3b MeXay CBOWCTBaMY
BELLLECTB B Pa3HbIX arperaTHbIx
COCTOSIHUSIX W UX
aTOMHOMONEKYNSAPHbIM
cTpoeHneM. OCOBEHHOCTH
arperatHbIX COCTOSIHUIA BOAbI

MexaHun4yeckoe 4BUXKeHNe.
PaBHOMepHOe 1 HepaBHOMEpPHOe
LBUXeHue

CKopoCTb. EANHMLbI CKOPOCTK

PacyeT nyTn 1 BpemeHu
LBVKEHNA

WHepumns. 3aKoH MHepumn.
B3anmopeincTene Ten Kak
NpUYNHa N3MEHEHUSA CKOPOCTM
LBUXEHNA Ten

MnoTtHOCTbL BewecTea. Pacuer
maccbl 1 06bema Tesna no ero
NAOTHOCTH

NabopatopHaa paboTa
«OnpepgeneHne NJOTHOCTHU
TBEPAOro Tena»

PeweHwne 3agay no teme
"lNoTHOCTL BellecTBa"

Cuna Kak xapakTepucTumka
B3aumogeicTema Ten. Cuna
ynpyroctu. 3akoH N'yka

blip8://T.e€800.rn/HO318LLP3
biip5://1.e€800.ru/PT87LKTb8

blip8://T.e€800.rMM/8TKEM"ACXM

biip8://T.e£800.rMM>XMLLIB148

blip8://1.e€800.rn/3"6CCIrHB1

biip8://T.e€800.rm/29CPT1AKb

blip8://T.eé800.rM/PYHMK" "ANA

biip8://7.e£800.rn/KX55101BX

binp8://7.e£800.rn/0871X36P8

biip8://T.e€800.rm/OH22PX7CX

blip8://T.e€800.rn/506YY Y049

binp8://1.e8800.rMMY56PYHO2


https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
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Nab6opaTtopHas paboTa «M3yyeHune
3aBUCHMMOCTY PaCcTSXKEHUS
(aethopmann) NPY>KMHbI OT
NPUIOXEHHON CUNMbI»

fBneHue TAroteHms. Cuna
TAXKECTU

CBAi3b MEXAY CUION TSHKECTU 1
maccoi Tena. Bec Tena. PelleHue
3aflay no teme "Cwuna taxectun"
Cuna TAXecTn Ha Apyrux
nnaHetax. dusnyeckne
XapakTepuUCTUKKN NnaHeT
W3mepeHne cun. AMHaMoMmeTp
Bec Tena. HesecomocTb
CnoxeHwne AByx cun,
Hanpas/eHHbIX N0 O4HOIN MPSMOIA.
PaBHOelCTBYOLLASA CUN
PelleHune 3aga4 no teme
"PaBHogencTBYtOWaa cun"
TpeHue CKONIbXXEHUS U TpeHne
nokos. TpeHune B Npupoge un
TeXHUKe

NabopatopHas paboTa «M3yyeHune
3aBUCUMOCTU CU/bI TPEHUSA
CKOJIbXXEHUA OT CUJIbl faBleHnA U
XapaKkTepa conpukacatLnxcs
MOBEPXHOCTEN»

PelwleHune 3a4a4 Ha onpegenexHue
paBHOAENCTBYHOLWEN CUbI
PeweHwne 3agay no temam: «Bec
Tena», «[ paguyeckoe

biip8://T.e&800.rm/PXXLLU6BH XE

biip8://T.e€800.rn/0CLLUXPKOE
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n3obpaxeHune cun», «Cunbi»,
«PaBHOeCTBYOLLAA CUM»

KoHTponbHasa paboTa no Temam:
«MexaHn4ecKoe ABMXXEHNE»,
«Macca, N0THOCTb», «Bec Tenar,
«["pamueckoe nsobpaxeHune
cun», «Cunbl»

[aBneHne. Cnocobbl yMeHbLIEHNA
N yBEIMYEHNA faBneHuns

JasneHune rasza. 3aBMCUMOCTb
[laBNeHmnA rasa ot 06bEMa,
Temnepartypsbl

Mepepayva faBneHns TBEPAbIMM
Tenamu, XXNMAKOCTAMU U rasamu.
3akKoH Mackans

[laBneHune B XUAKOCTW W rase,
Bbl3BaHHOE ,D,eVICTBMeM ChNbI
TAXKECTHn

PeweHwne 3agay no teme
«JlaBneHune B XXMAKOCTU U rase.
3akKoH Mackana»

Coobulatouimecs cocybl
FmapaBnnMyeckunii npecc
MaHomeTpbl. [opLIHeBOl
XNAKOCTHbI Hacoc
ATmocdepa 3emnn. MpuUnHbl
CyLLeCTBOBaHMSA BO3AYLUHOW
060104KM 3emnn. 3aBUCUMOCTb
atMocepHOro faBneHusa ot
BbICOTbI Haj YPOBHEM MOpS
Bec Bo3gyxa. ATmocgepHoe
faBneHue

biip8://T1.e6800.rn/P4K08"E4b

biip8://T.e800.rm/25TYM1PEb
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M3mepeHne aTMOCtepHOro
fasneHna. OnbIT Toppuyennu

3aBUCUMOCTb aTMOC(EPHOTo
[aBNlIeHNA OT BbICOThI Haf,
YPOBHEM MOpS
bapomeTp-aHepoup.
ATMmOC(epHoe AaBneHne Ha
pasfINYHbIX BbICOTAX

PeweHwne 3agay no teme
"ATmOC(epHoe faBneHune"
[elicTBue XnAKOCTK 1 rasa Ha
NOrPYy>KeHHOE B HUX Teno.
ApxumepfoBa cuna

Na6opatopHasn paboTa
«OnpegeneHne BbITaNKNBaKOLLEN
CUNbl, AENCTBYIOLL e Ha Teno,
NOrpy>XeHHOe B XXMAKOCTb»

Na6opatopHaa paboTa no Teme
«lccnefoBaHne 3aBUCMMOCTU
Beca Tefla B BoJle OT 06béMma
NOrPY>KEHHOW B XXUAKOCTb YacTu
Tena»

MnaBaHue TenN

NabopatopHasa paboTa
"KOHCTpynpoBaHue apeomMeTpa
NN KOHCTPYMPOBAHWE NIOAKN U
onpepgeneHune eé
rpysonogbémHocTu”

PeweHwne 3a4a4 no temam:
«[1naBaHune cyfos.
BosgyxonnasaHue», «[laBnieHune
TBEPAbIX TeN, XXUAKOCTEN 1 rasoB»

biip8://7.e6800.rn/2183TI PB4

biip8://T.e800.rn/Y LU TXM2M
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MexaHn4yeckas paboTa
MowHOCTb. EANHNLBI MOLLHOCTH

Ypok-uccnefoBaHue "Pacuér
MOLLHOCTU, pa3BnBaeMoin npu
noAbLeémMe Mo nNecTHuue"

MMpocTble MexaHn3Mmbl. Pblyar.
PaBHOBecue cun Ha pblyare

KoHTponbHas paboTta no teme
«JlaBneHue TBepAbIX Ten,
XUNAKOCTEW 1 ra3oB» /
Bcepoccuiickas npoBepoyHas
paboTa

Pe3epBHblIli ypok. PaboTa ¢
TeKCcTaMu no Teme «fasneHune
TBEPAbLIX TeN, XXUAKOCTEN 1 rasoB»
/ Bcepoccuiickas npoBepoyHas
paboTa

Pblyary B TeEXHUKE, 6bITY U
npupoge. JlabopaTopHas paboTa
«MccnegoBaHme ycnoBuii
pPaBHOBECKSA pblyara»

PelweHue 3a4a4 no Teme
«YCNoBUs paBHOBECUSA pbluara»

KoahdurumeHT nonesHoro
[encTBMsA MexaHu3ma.
NabopaTtopHasn paboTa
«W3mepeHne KM O HakNOHHOW
MIOCKOCTM»

PeweHne 3agay no teme "PaborTa,
mMoLHocTb, K4

0.5

0.5
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MexaHnyeckas aHeprus.
KuHeTunyeckas n noteHumanbHas
3Heprus

3aKOH COXPaHEHNS MeXaHWUYeCKOiA
3Heprum

Y POK-3KCNEPUMEHT Mo TeMe
"OKCnepumMeHTaNbLHOe
onpefeneHne n3MeHeHuns
KWUHETMYECKOM N NOTEHLUNANbHOW
3HepPrun npu ckaTbiBaHUM Tena no
HaKNOHHOW nnockocTn"
KoHTponbHaa paboTta no teme
«PaboTa 1 MOLHOCTb. JHeprusa»
Pe3epBHblIil ypoK. PaboTa ¢
TeKCTamu no Teme
"MexaHunyeckoe ABmxeHue"
Pe3epBHblIil ypoK. PaboTa ¢
TekcTaMu no Teme "PaboTa.
MouwHocTb. SHeprug"

OBLWEE KOJIMYECTBO YACOB IO
MPOrPAMME

68

12
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8 K/TACC

Tema ypoka

OCHOBHbIE NMONOXEHUA
MOJIEKYNAPHO-KUHETNYECKOW
TEOPUN U NX OMbITHbIE
NoATBEPXAeHUA

KoHTponbHasa paboTa no TemMam
«®un3unka. NepBoHayanbHbIE
CBefleHUs 0 CTPOEeHMU BeLLecTBa.

[BUXeHWe 1 B3anMOoAeiicTBuME Ten.

[asneHne. PaboTta U MOLLHOCTb.
JHeprus»

Macca v pasmep aTomM0B U”
Mosiekyn. Mogenu TBépgoro,
YXUAKOro 1 ra3oobpasHoro
COCTOSHWI BelyecTBa
O6bsACHEHME CBOWMCTB TBEPAOrO,
XUWAKOr0 1 razoobpasHoro
COCTOSIHUI BelyecTBa Ha OCHOBE
MONOXEHNIN MONEKYNSAPHO-
KUHEeTUYeCKOW Teopuu
Kpuctannnyeckue n amopgHble
Tena

CmauvBaHue 1 KanunnspHocTb.
[MoBEpXHOCTHOE HaTXKeHune

Tennosoe pacluMpeHne n cxxatume

Temnepartypa. CBA3b
TemnepaTypbl CO CKOPOCTbIO
TEM/I0BOro ABMXKEHUS YacTuL,

KonnyectBo 4Yacos

Bcero

KOHTpONbHbIE
paboThl

MpakTuyeckue
paboTbl

[ara

n3yvyeHud

ONeKTPOHHbIe LU pPOBbLIE
obpa3oBaTesibHbIE pecypchbl

blip8://T.e€800.rn/10bIE1800
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BHyTpeHHAa aHeprusa. Cnocobbl
N3MEHEeHUNS BHYTPEHHEN aHeprum
Buabl Tennonepegaun

Y pOK-KOH(epeHuuns
"lMpaKTnyeckoe Ucnosb3oBaHne
TEen0BbIX CBONCTB BeLLECTB U
MaTepuasnos B Lienax
3HeprocbepexeHuna"

Konunyectso TennoThl. Y aenbHasa
TENnI0eMKOCTb

YpaBHeHWe Ten0Boro 6anaHca.
TennoobmeH un Tennosoe
paBHOBecCuHe

Na6opaTtopHas paboTa
"WccnenosaHue ABneHUs
TennoobmeHa npu CMeLnBaHuu
XO0NI0AHOI 1 ropayein Bogbl"

PacueT KonnyecTBa TEN/OTHI,
HeobX0AMMOro A5 HarpeBaHus
Tefla 1 BblLeNAeMOro UM npu
OXNaXXAeHUN

NabopartopHasa paboTa
"OnpegeneHune yaensHom
TenJoeMKoCTH BellecTa”
JHeprusa Tonnuea. Y gensHas
TennoTa cropaHus

[MnaBneHune n oTBepLeBaHue
KPUCTaNIMYecKux Ten. Y gensHasa
TennoTa njaasneHns

Nab6opatopHas paboTa
"OnpegeneHune yaenbHON TennoTbl
nnasneHus nopa”

binp8://T.e€800.rn/BBYC19MH6

biip8://T.e£800.ruMT'413070P
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Mapoo6pasoBaHue u
KOoHfAeHcauus. NcnapeHue

KnneHune. Y genbHas tennoTa
napoo6pa3oBaHns 1 KOHAEHCaLUN.
3aBUCUMOCTb TEMMNEPATYpbI
KMUMeHus oT aTMOC(epHOro
flaBneHuns

BrnaxHoCTb BO3ayXa.
Na6opatopHas paboTa
"OnpefeneHne 0THOCUTENbHOM
B/IAXXHOCTM BO3Ayxa"

PeweHwne 3aa4 Ha onpefeneHue
BNaXHOCTW BO3ayXa

MpuHLMNblI paboTbl TEMNOBLIX
Asurartenein. Maposas Typ6uHa.
[BuraTtenb BHYyTPEHHEr0 CropaHus

KA Tennosoro agsurarens.
Tennosble ABUratTenn v 3awmra
OKpY>KatoLein" cpebl

3aKOH coxpaHeHusa u
npespaLeHns aHeprum B
TENNOBbIX NpoLeccax

MoAroTOBKa K KOHTPO/bHOM
paboTte no Teme "Tensosble
ABNeHNA. M3MeHeHne arperaTHbIX
COCTOSIHWIA BelllecTBa"
KoHTposnbHas paboTta no teme
"Tennosble ABNeHUA. I3MeHeHNe
arperatHbIX COCTOSIHUI BeliecTBa"

dnekTpusauua Ten. [sa poga
3NEeKTPUYECKNX 3aPALOB

biip8://T.eé800.ru/C0O460KMb

blip8://1.e€800.rmn/Y7HBE1M 202
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Ypok-uccnegosaHue
"IneKTpu3auns Ten MHAYKLMER n
npuv cCONPUKOCHOBEHUN"

B3anmopeinctene 3apsXKeHHbIX
Ten. 3akoH KynoHa

JNIeKTprYecKoe nore.
Hanps>XeHHOCTb 3NEKTPUYECKOT0
nons. MpuHumMn cynepnosnymmu
3NEKTPUYECKMX NONei

HocuTenn anekTpmuyecknx
3apsafoB. DNeMeHTapHbI 3apag.
CTpoeHune aTomMa

MPOBOAHMKN N AUSNEKTPUKN.
3aKOoH coxpaHeHus
3M1eKTPUYECKOro 3apaja

PelwleHne 3afay Ha NpuMeHeHne
CBOWCTB 31eKTPUYECKMX 3apAL0B

DNeKTPUYECKNIA TOK, YCIOBUA €ro
CyLWecTBOBaHNA. VICTOYHUKN
3N1EeKTPMNYECKOr0 TOKa

[elicTBUS 31eKTPUYECKOro ToKa
Ypok-uccnegosanue "encrame
3NeKTPUYECKOro nong Ha
NMPOBOAHUKW W ON3NIEKTPUKN"
JneKTpuYecKunii TOK B MeTannax,
XULKOCTAX U rasax
DnekTpuyeckas Lenb n eé
COCTaBHble YacTu

Cwuna Toka. JlabopaTopHasi paboTa

"M3mepeHune n perynmposaHue
Cunbl TOKa"

0.5
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JNeKTpUYecKoe Hanps>xeHue.
BonbTmeTp. JlabopaTtopHas
paboTta "3mepeHue n
perynnposaHue HanpsxeHma"

ConpoTnBNeHNe NPOBOAHMKA.
Y nenbHoe conpoTuBeHue
BeLlecTBa

NabopartopHasa paboTa
"3aBMCUMOCTb 3/1EKTPUYECKOTO
CONPOTMB/IEHNA NPOBOAHUKA OT
ero ANvHbI, naowaan
NonepeyHoro ce4yeHuns u
matepuana"

3aBMCUMOCTb CUJbI TOKA OT
HanpsXeHna. 3akoH Oma ans
yyacTka uenu

Nab6opatopHasa paboTa
"ccnefoBaHme 3aBUCUMOCTH
CUNbl TOKA, MayLlero yepes
pesncTop, OT CONPOTUB/IEHUA
pesncTopa 1 HanpsHXXeHns Ha
pesncTtope"

MocnepoBartenibHOe U
napasnnesbHoe coeUHEHNS
NPOBOLHNKOB

Na6opatopHasn paboTa "lNpoBepka
npasuia CNOXeHUA HanpsHKeHWA
npu nocnefoBaTe/lbHOM
COeflMHEHUN ABYX pe3nucTopos”

NabopatopHaa pabota "lMposepka
npasuna AN CUibl TOKa Npu
napasnenbHOM COefNHEHUN
pe3ncTopos”
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PelleHune 3agay Ha NpuMeHeHue
3akoHa OMma 419 pa3IMyHoro
CcoeMHEeHNsA NPOBOLAHUKOB
Pa6oTa 1 MOLLHOCTb
3/1EeKTPNYECKOT0 TOKa. 3aKOoH
Lxoyna-JleHua

NabopatopHasa paboTa
"OnpepgeneHue paboTobl U
MOLLLHOCTW 3/IEKTPNYECKOT 0 TOKa"
ONeKTpuYeckue Lenm un
noTpebuUTeNnn 3NeKTPUYECKOM
3Heprun B 66ITY. KopoTKkoe
3aMblKaHUe

MOCTOSAHHbIE MArHWUTbI, UX
B3aMMO/eicTBME

Ypok-uccnegosaHune "MaydeHne
Nnosiein NOCTOAHHbLIX MarHUTOB"

MarHutHoe none. MarHuTHoe
none 3eMnn 1 ero 3HavyeHune ang
XW3HWN Ha 3emie

MoAroToOBKAa K KOHTPO/bHOM
paboTe no TeMe "OneKTpuyecKme
3apsagbl. 3apsKeHHble Tena u ux
B3aMMOAeicTBMA. MOCTOSHHbIN
3NeKTPUYECKMiA ToK"

KoHTponbHas paboTta no teme
"QneKTpnYeckmne 3apagbl.
3apsXKeHHble Tenla n ux
B3auMopaelicTBMA. MOCTOSIHHbIN
3NEKTPUYECKNin ToK" /
Bcepoccuiickas npoBepoyHas
paboTa
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Pe3epBHblIii ypoK. PaboTa ¢
TeKCcTamu no Teme "TOCTOSAHHbIN
3NeKTpUYeCcKunii Tok" /
Bcepoccuiickas npoBepoyHas
paboTa

OnbIT OpcTega. MarHuTHoe none
3/IeKTPUYECKOro Toka MarHutHoe
nosie KaTtyLlwKn ¢ TOKOM

MpumeHeHne 3N1eKTPOMarH1MToB B
TexHuke. JlabopaTopHasa paboTa
"WN3yyeHne feiACTBMA MArHUTHOIO
nons Ha NPOBOAHWK C TOKOM"

AneKTpoaBuraTenb NOCTOAHHOIO
Toka. Vicnonb3oBaHue
anekTpoaBurarenein' s
TEXHWYECKUX YCTPOICTBAX M Ha
TpaHcnopTe. JlabopaTtopHas
paboTa "KoHcTpympoBaHue n
n3yyeHue paboTsl
anekTpoasuratena”

OnbiTbl Papages. 3aKoH
3M1EKTPOMarHUTHOM MHAYKLUUN.
MpaBuno fleHua

JnekTporeHepatop. Cnocoosl
NONyYeHUs 3NeKTPUYECKon"
3Heprumn. DNIeKTPOCTaHLMK Ha
BO306HOBNSAEMbIX MCTOYHUKAX
3Hepruu

MoAroToBKAa K KOHTPO/bHOM
paboTe no Teme "OneKTpuyeckme
N MarHUTHbIe aBNeHna"

0.5
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KoHTposnbHas paboTta no teme

66 "3neKTpnyeckmne n MarHuTHole
aBneHns"
Pe3epBHbIii ypoK. PaboTa ¢

67 TeKCTamu no teme "Tennosble
aBneHns"
Pe3epBHbIit ypoK. PaboTa

68 TeKkcTamu rno teme "MarHuTHble
aBneHns"

OBLWEE KOJIMYECTBO YACOB 0
MPOrPAMME

68

14.5
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9 KNNACC

Tema ypoka

MexaHun4Yeckoe ABUKeHMe.
MaTepuanbHas Touka. Cucrtema
otcyeta. OTHOCUTENBLHOCTb
MEXaHNYeCKoro ABUXeHNs

KoHTposnbHasa paboTa no Temam
«TennoBble, 3N1eKTPUYECKME U
MarHUTHbIE ABNEHNSA»

PaBHOMepHOe NPSAMONINHENHOE
ABWKEHMe

HepaBHOMepHOE NPSMONUHEHOE
ABVKEeHMe. CpeaHss M MrHOBEHHas
CKOpOCTb

MpAMONNHENHOE paBHOYCKOPEHHOE
[BWXKeHNe. Y CKopeHune

CKOpOCTb NPSIMOSIMHENHOIO
PaBHOYCKOPEHHOIO ABUXEHUS.
Mpadhnk ckopocTu

NabopartopHas paboTa
"OnpegeneHne yCKoOpeHua Tena
npv paBHOYCKOPEHHOM ABVKEHUN
MO HaKNOHHOW naocKocTm™
CBoboaHoe nageHue ten. OnbIThl
[ranunesq

PaBHOMeEpPHOE ABUXEHME NO
OKpY>XHocTW. MNepunof 1 yacTtoTa
obpalieHus. JlIuHeliHasa 1 yrnosas
CKOpoCTH

KonuyectBo 4Yacos

Bcero

KOHTpONbHbIE
paboThl

MpakTuyeckune
paboThl

[ara
N3y4yeHus

ONeKTPOHHbIe LN(POBLIE
obpa3oBaTesibHbIE pecypchbl
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LleHTpOCTpeMUTENbHOE YCKOPEHME

MepBblil 3aKOH HbloOTOHA. BekTop
Cunbl

BTopoli 3akoH HblOTOHa.
PaBHOpelicTBYOL AN CKUa

TpeTuin 3aKoH HbOTOHa.
Cynepno3uumns cun

PelweHne 3aga4y Ha NnpuMeHeHne
3aKOHOB HblOTOHA

Cwuna ynpyroctu. 3akoH N'yka

PeweHue 3aaa4 no teme «Cuna
ynpyrocTu»

NabopartopHas paboTa
«OnpefeneHne >XecTkocTn
NPY>XWHbI»

Cwuna TpeHus

PeweHne 3agay no teme «Cuna
TpeHusa»

NabopaTtopHas paboTa
"OnpefeneHve KoaphuumeHTa
TPEeHUsA CKoNbXeHua"

PeweHwne 3agay no teme "3aKkoHbl
HoloToHa. Cuna ynpyroctu. Cuna
TpeHua"

Cuna TAXeCcTu 1 3aKOH BCEMUPHOTO
TArOTEHWA. Y CKOpPeHne CBOGOLHOIO
nageHus

Y pok-KoH(pepeHuuns "ABmxeHne
TeNl BOKPYT rpaBUTaLMOHHOro
ueHTpa (ConHeyHaa cucTema).
ManakTukn"

biip8://T.eé800.rn/05bP0"P2Y

biip8://T.e€800.r/TABTLUKB3K
blip8://T.e6800.rm/5A28KOYEY
biip8://T.€8800.rM/XPPY064KM

biip8://T.eé800.r1/OEM284NK9
binp8://T.eé800.rM/BHBXXKMNO
blip8://T.eé800.rM/HMbIAMLL 2

binp8://T.eé800.rMM/T4APA1APY1

biip8://T.eé800.rn/B4"PKAS8BI'7

biip8://1.eé800.rn/PrOH26CIT

blip8://T.e£800.rm/C56 KB8K X8

blip8://T.e€800.rm/YT3T38KBW

biip8://T.eé800.r/MEETXCP60

biip8://7.e800.rn/Bb0009259


https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259

24

25

26

27

28

29

30

31

32

33

34

PeweHne 3agay no teme "Cuna
TAXECTU M 3aKOH BCEMUPHOIO
TAroTEHMA"

lMepBas KOCMUYeCKasd CKOPOCTb.
HeBecomMOCTb 1 neperpysku

PaBHOBeCMe MaTepuasibHON" TOYKN.
AGCONOTHO TBEPLOE TENO.
PaBHOBecue TBEpAOro Tena c

3aKpenaéHHON" OCbo BpaLLeHus.
MoOMeHT cunbl. LLeHTp TAXKecTu

PaBHOBecCMe mMaTepuasibHON" TOYKN.
AGCONOTHO TBEpPAOE TENo.
PaBHOBecue TBEpAOro Tena c

3aKpenaéHHON" Ocbio BpalleHus.
MOMEHT cunbl. LIeHTp TAXecTn

PeweHne 3agay no reme "MOMEHT
cunbl. LieHTp TaKecTn™

MoAroToBKa K KOHTPO/IbHOW paboTe
no Teme "MexaHunyeckoe
NBMXeHne. B3aumogeicteue ten"

KoHTponbHas paboTa no teme
"MexaHun4yeckoe ABuMXeHue.
B3anmopeicTsume ten"

Mimnynbc Tena. MMnynbc cuibl.
3aKOH COXpaHeHns nmnynbcea.
Ynpyroe n Heynpyroe
B3aMMofeicTeme

PeweHne 3agay no teme "3akoH
coxXpaHeHuUsa nmnynsca"
YPpoK-KoH(epeHLua "PeakTMBHOE
OBVXXEeHWe B Npupoge U TeXHuKe"
MexaHunyeckas paboTa N MOLLHOCTb
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Pa6oTa Cubl TSXKECTU, CUSbI
yNpyrocTu u Cubl TPEHUA

NabopartopHas paboTa
«OnpepgeneHne paboTbl CUbI
TPEeHUs NpU paBHOMEPHOM
ABVDKEHMM Tena no
rOPM30OHTaNbHOW MOBEPXHOCTU»

CB#A3b aHeprum n paboTobl.
lMoTeHUManbHasa aHeprua

KunHeTnyeckas aHeprus. Teopema o0
KWHETUYECKON 3Hepruu

3aKOH coxXpaHeHuns sHeprum B
MeXaHuKe

Nab6opatopHas paboTa «3yyeHune
3aKOHa COXpPaHEeHUS 3Heprum»

Kone6atenbHoe ABUXEHMWE U ero
XapaKTepucTUKHM

3aTtyxarolme KonebaHus.
BbIHYXeHHble KonebaHus.
Pe3oHaHC

MaTteMaTU4eCKUin 1 NPY>XUHHbIA
MasTHUKN

Ypok-uccnefosaHue «3aBMCUMOCTb
nepunofa KonebaHmin oT XXeCTKOCTM
NPY>XWHbI U Maccbl rpysa»
MMpeBpaLyeHne aHeprun npu
MeXaHMYecKnx KonebaHuax
Nab6opaTopHas paboTa
«OnpegeneHne 4acToTbl U Nepnoja
K0ne6aHuin Npy>KMHHOTO
MasaTHUKa»
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Nab6opatopHas paboTa «IMpoBepka
He3aBMCMMOCTY nepuoga
Kone6aHWin rpysa, NOABELLIEHHOIO K
HWUTW, OT Macchl rpysa»
MexaHuyeckune BONHblI. CBONCTBA
MeXaHU4ecKnxX BOJH. MpoaoNbHbIe
N nonepeyHble BOHbI

Y pOoK-KOH®pepeHuuns
"MexaHn4yeckune BO/HbI B TBEPAOM
Tene. CelicMmMyeckume BOMHbI"

3ByK. PacnpocTtpaHeHue u
OTpaXKeHue 3ByKa
Ypok-uccnegosaHue "HabnwogeHme
3aBUCMMOCTM BbICOTbI 3BYKa OT
yacTtoThbl"

TPOMKOCTb 3BYyKa M BbiCOTa TOHA.
AKYCTUYECKNI pe3oHaHC

Y poK-KOH(epeHLMa "YnbTpasByK u
MH(pPa3BYK B NpMpoae 1 TexHuke"
MoAroToBKa K KOHTPO/bHOI paboTe
no Teme "3aKOHbl COXPaHEHUS.
MexaHun4yeckue KonebaHmsa un
BO/IHbI"

KoHTponbHas paboTa no teme
"3aKOHbl COXpaHeHus.
MexaHunyeckue KonebaHus un
BOJIHbI"

ONeKTpoMarHUTHOE norse.
ONEeKTPOMarHUTHbIE BO/HbI
CBOIiCTBa 3/1EKTPOMarHUTHbIX BOJH
Y pok-KoHpepeHuma "Lkana
3N1EKTPOMArHUTHbLIX BOJIH.
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Mcnonb3oBaHue
3N1eKTPOMarHUTHbIX BOMH ANS
COTOBOW cBA3N"

Ypok-uccneposaHune "M3sydeHne
CBOWCTB 31€KTPOMarHUTHbIX BOJH C
NoMOoLLb MOBUNBHOTO TesleoHa"

PelleHune 3agay Ha onpeaeneHue
4acCcTOTbl N OJINHbI
3]'IeKTpOMaFHI/ITHOI7I BOJIHbI

JfieKTpoMarHMTHasa npupoja ceeta.
CkopocTb cBeTa. BonHoBble
CBOICTBA CBeTa

NcTouHuky ceeta. MpaMonnHeinHoe
pacnpocTpaHeHue cBeTa. 3aTMeHUs
ConHua v NyHbl

3aKOH OTpa)keHUda cBeTa. 3epkasa.
PeweHwne 3agay Ha npuMmeHeHne
3aKOHa OTpaXkeHUs cBeTa

MpenomneHne ceeta. 3aKoH
npenomneHna cBeTa

[MonHoe BHYTpPeHHee OTpaXKeHue
cBeTa. icnonb3oBaHMe NOIHOTo
BHYTPEHHEro OTPaXeHusa B
ONTUYECKMX CBETOBOAAX

NabopartopHas paboTa
"MccnepoBaHue 3aBUCUMOCTN yrna
npesomeHns CBETOBOro nyya oT
yrna nafeHns Ha rpaHuue "Bo3fyx-
cTekno™"

Y poK-KOHpepeHUuns
"Vcnonb3oBaHue MNOAHOIO
BHYTPEHHEro oTpaXKeHus:
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CBETOBOAbI, ONTUKOBO/IOKOHHAA
CBA3bL"

JInH3bl. ONTHUYyeckKas cuia NNH3bI

MocTpoeHve n306paxKeHnin B
NNH3ax

NabopartopHas paboTa
"OnpegeneHvie (HOKYCHOro
paccTOfHMSA N ONTUYECKON CUbl
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Y pok-KoH(epeHuma "OnTuyeckune
NVH30BbIe Npubopsb!™
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Pa3noxxeHue 6enoro ceeta B
cnekTp. OnbITbl HblOTOHA.
CnoxxeHune cneKTpanbHbIX LBETOB.
Odwncnepcua ceeta

NabopaTtopHas paboTta "OnbITbl N0
pa3noXkeHunto 6es0ro ceeta B
CNEKTP ¥ BOCNPUATUIO LiBETA
npesMeToB Npu UX HabnaeHNN
yepes LBeTOBbIe (PUNbLTPLI"

Y poK-npakTukym "BonHOBbIE
CBOICTBa CBeTa: gucnepcus,
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CMeKTpbl

Y pok-npakTukym "HabnwogeHue
CMEeKTPOB UcnyckaHna"
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peakumu"

Peakuunmn cuHTesa n geneHus agep.
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ITPOBEPSEMBIE IPEAMETHBIE PE3YJIbTATBI OCBOEHHA OCHOBHOM
OBPA3OBATEJIBHOU INTPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMNA

7 KIIACC

Kon
MPOBEPSIEMOT0
pe3yabTaTa

IIpoBepsiemMble IpeAMeTHbIE PE3yJbTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOTIO 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATL M3YUCHHLIC MMOHATHA

1.2

pas3IuyaTh SABJCHUS MO ONMUCAHUIO MX XapPaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3nIecKoe sBIICHUE

1.3

pacrlo3HaBaTh MPOSIBJICHUE M3YYCHHBIX  (PU3UYECKUX  SIBJICHHHA B
OKpY’KaloIeM MUupe, B TOM 4Hciie (pu3ndeckue sSBIEHUS B MPUPOAE, TPH
S5TOM TMEPEeBOIUTh TNPAKTHYECKYIO 3amady B y4eOHYIO, BBIIEJSTh
CYIIECTBEHHBIE CBOWMCTBRA (TIpU3HAKHM) (PU3NUECKUX SIBJICHUH

1.4

OIUCHIBATh M3YYEHHBbIE CBOMCTBA TeN U (U3MUECKHE SIBJICHUS, UCTIOJIB3YS
¢du3nvecKkne BEITMUNHBL, TPU OMTUCAHNH MTPABHIIBHO TPAKTOBATH (PU3NIECKUN
CMBICJI HCITOJIb3yE€MBIX BEJIMYMH, UX O0O3HAYEHUS] M eNUHULBI (PU3HIECKIX
BEJINYMH, HaXOAWTb (HOPMYJIbL, CBS3BIBAIOIINE HAHHYIO (U3HYECKYIO
BEJINYMHY C JPYIUMU BEJIMYWHAMH, CTPOUTh TpapuKd H3yUEHHBIX
3aBHCUMOCTEN (PU3HMUECKUX BEIHYNH

L5

XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUYECKHUE SBICHUS U TPOLECCHI,
WCTOJIb3Ysl  U3YYEHHbIE 3aKOHBL, NPU OTOM JaBaTb  CJIOBECHYIO
(GhOpMYJIUPOBKY 3aKOHA U 3aMCBIBATh €r0 MATEMATUYECKOE BbIPAKEHHE

1.6

OOBSICHATH (PU3UUECKHE SIBIICHUS, TPOLIECCHI  CBOMCTBA TEJI, B TOM YHCIIE U
B KOHTEKCTE CUTYallMil NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIBIIATh
NPUYMHHO-CJIECTBEHHBIE CBSI3U, CTPOUTD O0ObsCHEHHE U3 |1 — 2 TOrH4ecKnx
maroB ¢ onopod Ha | — 2 W3yueHHBIX CBOHCTBAa (PM3UYECKUX SIBICHUI,
(U3NUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH

1.7

pewmath pacuéTHele 3a7adyd B | — 2 A€HCTBUA, HMCHOJNB3YS 3aKOHBI M
(bopMyJibI, CBsI3bIBAIOIINE (PU3UYECKUE BEIMYHMHBI HA OCHOBE aHAIN3a
YCJIOBHSI 33/1a4H 3aIHChIBATh KPATKOE YCJIOBHUE, MOACTABIATh (pU3MUecKue
BEJIMYMHBI B (OPMYJIbl M MPOBOIUTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JaHHbIe, HEOOXOMUMBIE U PELICHUs 3a7ad, OLEHHUBATh PEATUCTUYHOCTD
NOJIYY€HHOH (PU3NIECKON BEJINYHHBI

1.8

pacrio3HaBaTh NPOONEMbI, KOTOpPbIE MOXKHO pPEIIUTh MpPU TTOMOLIH
($u3NIEeCKUX METONOB, B ONMHCAHUHN HCCIIEAOBAHUS BBIIEISTH MTPOBEPIEMOE
NPEANnoNokeHue (TUIOTe3y), pa3inyaTh 1 HHTEPIPETUPOBATh NOTYYEHHBIN
pe3yJbTaT, HaxXOOWUTh OLIMOKH B XOJ€ ONbITA, JENaThb BBIBOABI IO €ro
pe3ynbraram

1.9

MPOBOIUTH OIIBITHI O HAOMIOIEHUIO (PU3HUIECKHX SBICHUH WIIN (PU3HMUECKUX
CBOWMCTB Tei. (hOPMYJIHPOBATH MPOBEPSEMbIE MPENMOIOKEHHS, COOUPaTh
YCTAHOBKY U3 MPEMJIOKEHHOrO OOOpPyIOBAaHMS, 3AMHCHIBATH XOJ ONbITA U
(GhOopMyJIHPOBATh BHIBOJIbI

1.10

BBIMOJIHATh TPSIMBbIE HM3MEPEHHs C HCIOJb30BAHHUEM aHAJIOTOBBIX U
udpoBeIX TPUOOPOB, 3aMUCHIBATH TOKAa3aHUs TNPUOOPOB C yUETOM
3aIaHHOH a0COJTIOTHOH MOTPEITHOCTH H3MEPEeHUN




MPOBOJUTH HUCCIIEIOBAHIE 3aBHCUMOCTH OIHON (PU3NYECKON BEJTMUHUHBI OT
OPYro C UCHONb30BAHUEM MPAMBIX H3MEPEHMH, Yy4aCTBOBAaTb B
TUTAHUPOBAHHUHN y4e€OHOTO UCCIIEIOBAHMSL, COOUPATh YCTAHOBKY U BBITIOJHATD
U3MEpPEHUs], CJleNys NPEIJIOKEHHOMY IUIaHy, (UKCHPOBATh Pe3yJIbTAThI
MOJIYY€HHOW 3aBHCUMOCTH (PU3HMUECKUX BEJIHYUH B BHUIE MPEIJIOKEHHBIX
TabJUI U TPadUKOB, AEJATh BEIBOABI IO PE3yJIbTATAM HUCCIIETOBAHMS

NPOBOAUTH KOCBEHHbIE HW3MEPEHUS (PH3MUECKUX BEIMYHH, CIEAys
NPEIJIOKEHHOH WHCTPYKLMH: TPHU BBINOJIHEHUH HW3MEPEeHUH CcoOupaTh
SKCHEPUMEHTAIbHYI0 YCTAHOBKY M BBIUMCIATH 3HA4YCHUE HCKOMOU
BEJINYUHBI

co0uoaTh MpaBUiia TEXHUKU O€30IMacHOCTH MpH padoTe ¢ 1abopaTopHbIM
obopynoBaHHEM

yKa3blBaTh MPHUHLIMIIBI JEHCTBUA NPUOOPOB U TEXHUYECKHX YCTPOKCTB,
XapaKkTepHU3OBaThb NPUHLUNBI JACHCTBUS HM3YYEHHBIX MNPHOOPOB M|
TEXHUYECKHX YCTPONCTB C IMOMOLIBIO UX ONUCAHMSA, HCIIONB3Ysl 3HAHUS O
CBOMCTBaX (PU3MUECKUX SIBJCHUN M HEOOXOmuMble (HU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

MPUBOIUTE IPUMEPHI (HAXOAUTH HHPOPMALIHIO O IPUMEPAX ) MPAKTHYECKOTO
UCMOJIB30BAHUST (PU3MYECKUX 3HAHHA B IOBCEIHEBHOH JKU3HH [UIs
obecriedeHns1 0€30MacHOCTH NPH 0OPAIEHUH C TPHOOPAMH M TEXHUIECKIMU
yCTPOHCTBAMH, COXPAHEHHSI 3A0POBbS U COOTIOIEHHUSI HOPM HKOJIOTHIECKOTO
TIOBEJICHUS B OKPYKAIOUIEH cpeae

OCYLIECTBIISITH OTOOP HCTOYHUKOB HH(pOpManuu B ceTd HHTepHET B
COOTBETCTBHUH C 3a/1aHHBIM ITOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIINXCS
3HAHUH W TyTéM CPaBHEHUS PA3IMYHBIX HCTOYHUKOB  BBIACISTH
uHpOpMaLUIO, KOTOpas SBISAETCS NPOTUBOPEYMBOH MM MOXET OBITh
HEJOCTOBEPHON

UCTIOJIb30BaTh TPU BBITIOTHEHUH Y4eOHBIX 3aJaHHUI HAYYHOMOMYJISPHYIO
JTUTEPATYPy PU3HUECKOTO CONEPIKAHUS, CIPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu MHrepHer, BiageTh NpuéMaMu KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3oBaHust HHPOPMAaLMK M3 OJTHOH 3HAKOBOM CHCTEMBI B APYIYIO

cO31aBaThb CO6CTB6HHbIe KpaTKUE MUCbMCHHBIE U YCTHBIC COO6H_I6HI/I$[ Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(pOpMaLUU (HU3HUECKOrO COAEPIKaHUs, B TOM
qrcie myOInYHO AenaTh KpaTKue COOOIIEHUs O pe3ysIbTaTax MPOEKTOB HIIH
yLIe6HbIX HCCHGHOBaHHfI, npu 5TOM TPaMOTHO HUCIIOJB30BaATb H3y‘{eHHbII>'I
NOHATHIHBIA ammapaT Kypca (HU3UKH, CONPOBOXKIATH BBICTYIUICHUE
Npe3eHTalNuen

NPU BBINOJHEHUU Y4YeOHBIX MPOEKTOB M HCCIEIOBAHUN pPaclpenesiTh
OOsI3aHHOCTH B TpPYMIE€ B COOTBETCTBHUH C ITOCTABJICHHBIMU 3aJa4yaMH,
CIeIUTh 34 BBINOJHEHHEM IUIaHA JEHCTBHI, aJeKBaTHO OLICHUBATb
COOCTBEHHBI  BKJIAJ B  JEATEIbHOCTh  IPYNINBI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMMOJEHCTBHE, YUUTHIBAasi MHEHUE OKPYXKAKOLINUX

8 KIIACC

Kon
NMPOBEPSIEMOr0
pe3yabTaTa

IIpoBepsiemMble IpeAMeTHbIE PE3YJAbTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTIO 0011ero 00pa3oBaHus

1.1

HUCIIOJBb30BAaTh MMOHATHUA




1.2

pa3IuuaTh SABJICHUS MO OMUCAHUIO MX XapPaKTEPHBIX CBOWMCTB U HA OCHOBE
OIMBITOB, IEMOHCTPUPYIOIINX JaHHOE PU3HUECKOE SIBJICHHE

1.3

pacrio3HaBaTh  MPOSIBJICHHE  HM3YYCHHbIX  (PU3UYECKHX  SIBJIECHHHA B
OKpY’KaroIleM MHpE, B TOM 4Huclie (pu3mdeckue SBJICHUS B MPHUPOIE, NPU
5TOM TEPEeBOAMTb NPAKTUYECKYIO 3a1ady B Y4eOHYIO, BBIACITSTH
CYIIECTBEHHBIE CBOICTBA (TIPU3HAKN) PU3HUECKHX SIBJICHUH

1.4

OIKCHIBATh W3YUEHHBIE CBOMCTBA TeN M (PU3UYECKUE SIBICHUS, HCIIONb3YS
(u3nUecKne BEITMUNHBL, TPU OMMUCAHNH MTPABIIIBHO TPAKTOBATH (PU3NIECKUN
CMBICJI HCIIOJIb3YEMBIX BEIMYMH, OOO3HAYEHHsS W €IUHHUIBl (PH3UUIECKUX
BEJINYMH, HAXOAWTb (HOPMYJIbL, CBS3BIBAIOIINME HAHHYIO (U3HYECKYIO
BEJINYMHY C JPYTMMH BEIMYHMHAMH, CTPOUTH TpaPuKH H3YYEHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIHYNH

L5

XapaKTepU30BaTh CBOWCTBA TeJ, (U3MYECKHE SBICHUS U TPOLECCHI,
WCMOJNIb3Yysl  W3YUYECHHBIE 3aKOHbBI, TMPU OTOM JaBaTh CJIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA U 3aMMUCHIBATh €r0 MATEMATHYECKOE BhIPAKECHHE

1.6

OOBSICHATh (PU3MYECKHE TMPOLIECCHl U CBOICTBA TN, B TOM YHUCIE H B
KOHTEKCTE CUTyalUld NMPAKTUKO-OPUEHTUPOBAHHOIO XAPAaKTepa: BBIABJATH
NPUYHHHO-CJIECTBEHHBIE CBSI3U, CTPOUTD OObsCHEHHE U3 |1 — 2 TIOrH4eCcKuX
IIaroB C MOMOIIBI0 | — 2 HM3YYEHHBIX CBOHCTBA (PU3MYECKHUX SIBJICHUI,
(pU3NUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH

1.7

pelmarb pacuéTHele 3a7adyd B 2 — 3 JAEHCTBHUA, HMCHOJB3YS 3aKOHBI M
(dbopMyJibI, CBsI3bIBAIOINE (PU3MYECKUE BEJIMYMHBI HA OCHOBE aHAIHU3a
YCJIOBUSI 3aJladyd 3alUCBhIBATb KPATKOE YCJIOBHE, BBIABIATH HENOCTATOK
OaHHBIX JUIA PpEIIeHUs 3ajJadd, BbIOMpPATh 3aKOHBI H  (POPMYJIBI,
HEOOXOomuMbIe Il €€ peLIeHHs, MPOBOAUTh PacuéTbl U CPABHHUBATH
NOJIYY€HHOE 3HaYeHHe (PU3NUECKON BEJTMYMHBI C U3BECTHBIMHU TAHHBIMHU

1.8

pacrio3HaBaTh NPOONEMbI, KOTOpPbIE MOXKHO pPEIIUTh MpPU TTOMOLIH
($u3NIEeCKUX METOAOB, HCIOJB3Yysl OIMCAHWE HCCICNOBAHUS, BbIIEIATD
MIPOBEPAEMOE  MPEANOJOXKECHUE, OLEHUBATh MPABWIBHOCTbL MOpPsSAKA
MIPOBEICHNsI UCCIEOBAHNUS, NENaTh BbIBOJbI

1.9

MPOBOIUTH OIBITHI O HAOIOIEHUIO (PU3HIECKHX SIBICHUH TN (PU3HMUECKUX
CBOWCTB TeJ. (HOPMYJIHPOBATh MPOBEPSEMbIE MPEAMONIOKEHHS, COOUPATh
YCTAHOBKY M3 MPEMJIOKEHHOTO OOOPYAOBAHUS, OMUCHIBATH XOJ ONbITA H
(GhOpMyJIUPOBATh BHIBOJIbI

1.10

BBITOJIHSTH NPSMbIE H3MEPEHHS C HCIIOJIb30BAHUEM aHAJOTOBBIX MPHOOPOB
U TaTYMKOB (PM3UUECKUX BEJUYHH, CPABHUBATh PE3YJIbTAThl U3MEPEHUH C
yu€TOM 33/1aHHOM abCOFOTHOM NOTPEIIHOCTH

1.11

MPOBOJUTH HUCCIIEIOBAHIE 3aBHCUMOCTH OIHON (PU3NUECKON BETMUHUHBI OT
OPYrol €  HUCHOJB30BAHWEM  MPSMBIX  W3MEPEHUN:  IUIAHMPOBAThb
UCCleIOBaHne, COOMpaTh YCTAHOBKY W BBINOJHSATh H3MEPEHUs, CIenys
NPEIJIOKEHHOMY  IJIaHy, (PUKCHpPOBAaTh  Pe3yJbTaThl  MOJTYYEHHOU
3aBHCHUMOCTH B BHJE TaOJHL U rpaduKOB, A€JaTh BBIBOJBI 110 PE3yJIbTATaM
UCCJIEJOBAHHUS

1.12

NPOBOAUTH KOCBEHHBIE W3MEPEHHUs (PU3NYECKHX BEJIMYUH. IUIAHUPOBAThH
u3MepeHusi, coOuparb  SKCIEPUMEHTAIBHYI0  yCTAHOBKY,  CJIEAys
NpeUIOKEHHON MHCTPYKLIMU, U BBIUUCIISITh 3HAUE€HHE BEJTMUUHBI

1.13

coOuoaTh MpaBuiia TEXHUKH O€30IMacHOCTH MpH padoTe ¢ 1abopaToOpHbIM
000pyHOBaHUEM




1.14

XapaKkTepU30BaThb NPUHIMNBI  ACHCTBUS  W3y4YEHHBIX NPUOOPOB U
TEXHUYECKHX YCTPOMCTB C OMOPOH Ha MX OMUCAHMS, UCTIOJIB3Ysl 3HAHUS O
CBOWCTBaX (M3MYECKUX SIBICHUH W  HeoOxomumble  (PU3NUECKHE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIE
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PHUCYHKAM, COCTaBJISITb CXEMBI
SJIEKTPUUECKUX  Lened C  MOCHEeAOBAaTeIbHBIM U NapajuieIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jinuasi yCJIOBHbIe ODO3HAYEHHS 3JIEMEHTOB
SIICKTPUYECKUX Ilenei

1.16

MPUBOIUTE IPUMEPHI (HAXOAUTH HHPOPMALIHIO O IPUMEPAX ) MPAKTHYECKOTO
UCMONb30BaHMsT (PU3MYECKUX 3HAHUKM B IOBCEAHEBHON JKU3HU [JIs
o0ecriedeHns1 0€30MacHOCTH NPH 0OPAIEHNH C TPHOOPAMH B TEXHUYECKIMU
yCTPOHCTBAMH, COXPAHEHHSI 3T0POBbS U COOTIOIEHHISI HOPM HKOJIOTHIECKOTO
TOBEACHMS B OKPYKAIOIIEH cpese

1.17

OCYLIECTBIISITh TOUCK HHGOpMAIMH (PU3HUECKOrOo CONEPKaHHUs B CETH
HutepHer, Ha OCHOBE UMEIINHUXCA 3HAHUH W NyTEM CpPaBHEHUs
JOTOJHUTENBHBIX HCTOYHUKOB BBIIEIATh HHPOPMALIHIO, KOTOPAs SBJISETCS
NPOTUBOPEYNBON MITH MOXKET OBITh HEOCTOBEPHON

1.18

UCTIOJIb30BaTh MPH BBIMOJHEHUH Y4YeOHBIX 3aaHHUA HAYYHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3HUECKOTO CONEPIKAHUS, CIIPABOYHBIE MATEPHAIIBI, PECypPChI
cetu MHrepHeT, BlIageTb nOpuéMaMd KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHusi HHPOPMAIIMU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3nmaBaTh COOCTBEHHBIE NHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHMS,
obobmasi WHGOPMALIMIO W3 HECKONBKUX WCTOYHHKOB (PU3UYECKOTO
COZep>KaHUS, B TOM YHUCJIE MyOJINYHO MPENCTABISATh PE3yJIbTaThl IPOSKTHOM
WJIA UCCIIEIOBATENbCKON NEATENbHOCTH, PU 3TOM IPAMOTHO UCIOJIb30BaTh
U3y4YCHHBI TMOHATHHHBIA anmapat Kypca (U3MKH, COMpPOBOXKAATH
BBICTYIIJICHUE NMPE3EHTALMEN

1.20

NP BBINIOJHEHWH YUeOHBIX TPOEKTOB M HCCIENOBAHUH (PU3MUECKUX
NPOIIECCOB pacHpeneisiTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBHH C
MOCTABJICHHBIMM 3a/la4aMH, CJIECAUTb 34 BBINOJHEHUEM IUIaHA AEHCTBUN U
KOPPEKTHPOBATh €ro, aJEKBAaTHO OLCHWBaThb COOCTBEHHBIH BKJAJ B
NESATEIbHOCTDb IPYMIIBL, BBICTPAUBATh KOMMYHHMKAaTUBHOE B3aUMOAECHCTBUE,
IPOSIBJISIE TOTOBHOCTD Pa3peruaTh KOH(MIUKTHI

9 KJIACC

Kon
NMPOBEPSIEMOr0
pe3yabTaTa

IIpoBepsiemMble IpeAMeTHbIE PE3yJAbTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOTIO 001Iero 00pa3oBaHus

1.1

HCIIOJIb30BATL M3YUCHHLIC MMOHATHA

1.2

pa3nu4aTh SIBJICHUs IO ONMMCAHMIO UX XAPAKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (Pr3HuecKoe sIBJICHNE

1.3

pacrlo3HaBaTh MPOSIBJICHUE  M3YYCHHBIX  (PU3UYECKUX  SIBJICHHHA B
OKpY’KaloIeM MHUpe, B TOM 4HClie (pr3udeckue sBIICHUS B MPUPOAE, MPH
S5TOM TMEPEeBOIUTH TNPAKTHYECKYIO 3amady B y4eOHYIO, BBIIEJSTh
CYLIECTBEHHBIE CBOWMCTBA (IpU3HAKHM ) (PU3NIECKUX SBJICHUH




1.4

OIUCHIBATh W3YUEHHBIE CBOMCTBA TeN M (U3UYECKHE SIBICHUS, HCIIONb3YS
(u3nUecKkne BEITMUNHBL, TPHU OMTUCAHNH MTPABHIIBHO TPAKTOBATH (PU3NIECKUN
CMBICJI HCIIOJIb3YEMBIX BEJUYMH, OOO3HAYEHUS M €OUHHULBI (PU3HUYECKHX
BEJINYMH, HaXOAWTb (HOPMYJIbL, CBS3BIBAIOIINE HAHHYIO (U3HYECKYIO
BEJINYMHY C JPYrHMU BEIMYHHAMH, CTPOUTh TpapuKu H3yYEHHBIX
3aBHCUMOCTEN (PU3HMUECKUX BEIHYNH

L5

XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUYECKHUE SBICHUS U TPOLECCHI,
WCTOJIb3ysl  U3YYEHHbIE 3aKOHBL, NPU OTOM JaBaTb CJIOBECHYIO
(GhOpMYJTUPOBKY 3aKOHA M 3aIMCBIBATh €r0 MATEMATUYECKOE BhIPAKEHHE

1.6

OOBSICHATh (PU3MYECKHE TMPOLIECCHl U CBOMCTBA TN, B TOM YHUCIE H B
KOHTEKCTE CUTyallUld NMPAKTUKO-OPUEHTUPOBAHHOIO XaPAaKTepa: BBIABJIATH
NPUYHHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD OOBbCHEHHE U3 2 — 3 JIOTHYECKUX
IIaroB C IMOMOIIBI0 2 — 3 HM3YYEHHBIX CBOHCTBAa (PU3MYECKHUX SIBJICHUI,
(U3NUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH

1.7

pewmaTth pacuéTHbIe 3a1a49H (OMUPAIOLINECs HA CUCTEMY U3 2 — 3 ypaBHEHHIA),
UCTIONb3YS 3aKOHBI 1 (POPMYJIBI, CBSI3bIBAIOIINE (PU3NIECKUE BETUUNHBL HA
OCHOBE aHAJIN3a YCJIOBUS 3a/1a4M 3aITUCBIBATH KPATKOE YCJIOBUE, BBISIBIIATD
HEOCTAIOLINE WJIM M30BITOYHBIE NaHHBbIC, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOMUMBIE ISl  PEIIeHUs, TMPOBOAMTH pacuéTbl W  OLEHHUBATb
PEaTMCTUYHOCTD MOJYYEHHOTO 3HaUeHHsT (PU3NIECKON BETUMUHUHBI

1.8

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOJKHO PELIUTh PH IOMOIIHN (PU3HUECKHX
METONOB, MCIIOJIB3ysl OIUCAHUE HCCIENOBAHUSA, BBIIEIATh IMPOBEPSIEMOE
MPEAIONOKEHNE,  OLEHUBAThb  MPABWIBHOCTb  MOpsiAKa  MPOBEACHUS
UCCJIEIOBAHNS, 1EN1aTh BBIBObI, HHTEPIIPETHPOBATE PE3yJIbTAThl HAOIOJEHUI
1 ONbITOB

1.9

MIPOBOIUTH OIIBITHI IO HAOMIOIEHUIO (PU3HIECKHX SBJICHUH TN (PU3HMUECKUX
CBOWCTB TEJ. CaMOCTOSITEIBHO COOMpPATh YCTAHOBKY M3 H30BITOUHOTIO
Habopa oOOpyIOBaHUS, OMKCHIBATH XOJI ONbITA W €ro pPe3yJbTaThl,
(bOpMyJIUPOBATH BHIBOJIBI

1.10

NPOBOAUTH NMPH HEOOXOAMMOCTU CEPUI0 TMPSIMBIX W3MEPEHUH, Ompenessis
cCpeaHee 3HaueHWe u3MepsieMOoil BennmuuHbl ((POKYyCHOE paccTosHUe
cobmparomieli JMH3bI), OOOCHOBBIBaTH BBIOOP crmocoba HM3MEpeHust
(u3MepuTEIHLHOTO MPHdOPa)

1.11

NPOBOAUTH HCCIIEIOBAHUE 3aBHCUMOCTEH (PU3MUECKHMX BENMYHH C
UCIIOJIb30BAHUEM IMpPSMBIX HW3MEPEHMH: IUIAHUPOBaTb HCCIENOBaHUE,
CaMOCTOSITENIPHO ~ COOMpaTh  YCTaHOBKY, (PUKCHpPOBATb  Pe3yJbTAThI
MOJIyYeHHOW 3aBHCUMOCTH (U3NYECKHX BEIMYMH B BHAE TaOIMUIU
rpaduKOB, A€NaTh BBIBOABI MO PE3yJIbTATaM HUCCIIEIOBAHMSI

1.12

NPOBOAUTH KOCBEHHBIE W3MEPEHUs (PU3NYECKHX BEIMYHH. TUIAHUPOBATH
U3MEpPEHUs, COOMpaTh HKCIEPUMEHTAJbHYIO YCTAHOBKY U BBIIOJHATD
U3MEpPEHHUs], CleAys MNPENJIOKEHHONW WHCTPYKLUH, BBMUHCIATH 3HAYCHUE
BEJIMYUHBI U AaHAIU3UPOBATH MOJIYYEHHBIE PE3YJIbTaThl C YUETOM 3a4aHHON
MOTPELIHOCTH U3MEPEHUI

1.13

co0uoaTh MpaBUiia TEXHUKU O€30IMacHOCTH MpH padoTe ¢ 1abopaTopHbIM
obopynoBaHueM

1.14

pa3NM4aTh OCHOBHBIE TPHU3HAKM W3YYEHHBIX (PH3MUECKUX MOAETICH:
MaTepHaibHast TOUKA, a0COMIOTHO TBEPAOE TENO, TOUCYHBIH HCTOUHUK CBETA,
Jqy4d, TOHKAasl JIMH3a, IUJIAHETapHas MOAENb aTOMa, HYKJIOHHAas MOJelb
ATOMHOTO s1ipa




1.15

XapaKkTepU3OBaTh NPUHIMIBI  ACHCTBHS  HW3YYEHHBIX NPHOOPOB |
TEXHUYECKHX YCTPOMCTB C OMOPOH Ha WX ONUCAHMS, UCIOJB3Ys 3HAHUS O
CBOWCTBaX (M3MYECKUX SIBICHUH W  HeoOxomumble  (PU3NUECKHE
3aKOHOMEPHOCTH

1.16

HUCIOJIB30BATh CXCMbl U CXCMATHYHBIC PUCYHKHU U3YYCHHBIX TCXHHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX MPHOOPOB U TEXHOJOTMYECKUX MPOLIECCOB MPHU
pemICHUA yLIe6HO-HpaKTI/ILIeCKI/IX 3aaa4, ONITHYECKHE CXEMbI JJIA
MOCTPOCHHUST N300PAKEHHI B TUIOCKOM 3€pKaJie i COOMpArOLIe JTHH3e

1.17

MPUBOIUTE IPUMEPHI (HAXOAUTH HHPOPMALIHIO O IPUMEPAX ) MPAKTHYECKOTO
UCMONb30BaHMS (PU3MYECKMX 3HAHUH B IOBCEIHEBHON JKMU3HU [JIs
obecriedeHns1 0€30MacHOCTH NPH 0OPAIEHUH C TPHOOPAMH 1 TEXHHYECKIMU
yCTPOHCTBAMH, COXPAHEHHSI 3T0POBbS U COOTIOIEHHISI HOPM HKOJIOTHIECKOTO
TIOBEJICHUS B OKPY KAIOUIEH cpeae

1.18

OCYLIECTBIISITh TOUCK HHGpOpMAIMU (PU3MUECKOrO CONEpKaHHs B CETH
HHTepHeT, caMoCTOSTeNbHO (OPMYJIUPYST TOMUCKOBBIH 3alpoC, HAaXOIUTh
NyTH ONPENENIeHUs] TOCTOBEPHOCTH IMOJNYYEHHON MH(pOpPMALUN HA OCHOBE
MMEIOLINXCSl 3HAHUHI U TIONOJHUTEJBHBIX HCTOYHUKOB

1.19

UCTIOJIb30BaTh MPH BBIMOJHEHWH Y4YeOHBIX 3aJaHHU HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPy PU3HUECKOTO CONEPIKAHUS, CIIPABOYHBIE MAaTEPHUAIBI, PECYPCHI
cetu MHrepHeT, BlIageTb nOpuéMaMd KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3oBaHusi HHPOpMALIMK M3 OJTHOH 3HAKOBOM CHCTEMBI B APYIYIO

1.20

co3maBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOINEHUS Ha OCHOBE
WHPOPMAIIMH U3 HECKONBKUX MCTOYHUKOB (DH3UYECKOrO CONEPIKaHUS,
NyOIMYHO MPEACTABIISATh PE3YJIbTAThI MPOSKTHOW MJIH HCCIIEAOBATEIBCKOM
IEATENIbHOCTH, IPU 3TOM I'PAMOTHO MCIOJIb30BATh U3yU€HHbINA NOHATUIHBII
ammapaT M3y4aeMoro pasaena (QU3UKM W COMPOBOXKIATH BBICTYIUICHHE
npe3eHTaluel ¢ y46ToM 0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB

1.21

NP BBINIOJHEHWH YUeOHBIX TPOEKTOB M HCCIENOBAHUH (PU3MUECKUX
NPOIIECCOB pacHpeneisiTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBHH C
MOCTABJICHHBIMM 3a/la4aMH, CJIECAUTb 34 BBINOJHEHUEM IUIaHA AEHCTBUN U
KOPPEKTHPOBATh €ro, aJEKBATHO OLEHWBATh COOCTBEHHBIH BKJAJ B
NESTEIbHOCTb IPYNIBI, BBICTPAUBATh KOMMYHHMKAaTUBHOE B3aUMOAECHCTBUE,
IPOSIBJISIE TOTOBHOCTD Pa3peluaTh KOH(MIUKTHI




MMPOBEPAEMBIE DJIEMEHTbBI COAEP/KAHUA

7 KJIIACC
Kon
Koa snementa IIpoBepsiembie 3JIeMeHTHI COAEPKAHHUS
pasaenaa
®U3HKA U EE POJIb B ITO3HAHHUH OKPYKAIOIIETO MHPA
®dusuka — Hayka o npupone. Asienus npupoael. Pusnueckue
1.1 SIBICHUs.  MEXAHWYECKHE, TEIUIOBBIE,  JJIEKTPUUYECKHUE,
MarHUTHBbIE, CBETOBBIE, 3BYKOBbIE
dusnueckne BeMUUUHBL M3MepeHne (QU3NUECKUX BEIMYHH.
1.2 dusuueckue  npuOOPHL ITorpemHocTs U3MEPEHUI.
MexayHapoaHasi CUCTEMA €IMHULL
EcrecTBeHHOHayuHBIE MeTON TMO3HaHWA:  HAOJIOAEHUE,
1 13 MOCTAHOBKAa HAy4yHOIO BOINPOCA, BbIABM)KEHHE THIIOTES,
' SKCIIEPUMEHT 10  TPOBEPKE  THUMOTe3,  OOBsICHEHHE
HaOJIFO1aeMOTr0 SIBJICHUS
1.4 Ornucanne GU3NUECKUX SBJICHUN ¢ MOMOIIBI MOJIETICH
[IpakTiueckue padoThI:
HsmepeHue paccTosHUi.
15 Usmepenne o0bpEMa JKUAKOCTH U TBEPIOTO TENA.
' Onpenesnenuie pasMepoB MajbIX Tel.
Usmepenue TtemmepaTypbl MpU IOMOILIU >KUAKOCTHOTO
TEpMOMeETpa U AaTUHKa TEMIEPaTypbl
ITEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHMU BEIIIECTBA
21 CtpoeHue BelecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mephl.
' OnbIThl, 1OKA3bIBAKOLINE JUCKPETHOE CTPOEHHUE BEIECTBA
29 JBrkeHue yacTul BeuecTBa. CBsA3b CKOPOCTH ABM)KEHUS
' 4acTHUll ¢ Temreparypoil. bpoyHoBckoe nBukenue, auddysus
53 B3anmopelicTBue 4acTuLl BelleCTBA: MPUTSKEHUE U
OTTaJIKUBaHUE
ArperaTHble COCTOSIHMSI BeEINECTBA: CTPOEHHE TIa30B,
2 24 mHnKOCTeI?Iv U TBEPABIX (KPUCTAUIMYECKUX) Tel. B3auMocBs3b
MeXly CBOHCTBaAMH BELIECTB B PA3HbBIX arperaTHbIX COCTOSIHUSIX U
UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOBI
[IpakTiueckue padoThI:
Onenka [nuamerpa aromMa  MeTOOOM  psimoB  (c
26 UCTIOJIb30BaHUEM (poTorpaduii).
' OmnbITe 1O HAOJIOIEHUIO TEIUIOBOTO PACLIMPEHHSI ra30B.
OmnbITel O 0OHAPYIKEHUIO NEHCTBHUSA CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS
JIBDKEHUE U B3AUMOJIEMCTBUE TEJI
31 Mexanuyeckoe OBWXKeHHE. PaBHOMEpPHOE U HEPaBHOMEPHOE
3 ] JIBUJKEHHE
39 Cxopoctb. CpeaHsii CKOpPOCTb IIPU  HEPaBHOMEPHOM
' ABUXKeHUHU. PacyéT myTH U BpeMeHU JBUKEHUS




33

SBnenue nnepuuu. 3akoH HHepLUK. B3auMmopeiicTBue Ten kak
MpUYMHA U3MEHEHUs1 CKOPOCTU ABMXKEHUs Tesl. Macca kak
Mepa UHEPTHOCTH TeJia

34

ITnorHocTs BemectBa. CBS3b IUIOTHOCTU C KOJIMUECTBOM
MOJIEKYJI B €IMHHIIE 00BbEMA BEIIECTBA

3.5

Cuna KaK XapakTepUCTHKA B3aMMOICHCTBHS TEJ

3.6

Cwuna ynpyroctu u 3akoH ['yka. U3mepeHune CHITbl ¢ TOMOIIBIO
JMHAMOMETpPa

3.7

SIBnenne TAroTeHUst U cuiia TspkecTH. CHila TSDKECTH Ha
apyrux mua”erax. Bec Tesa. HesecoMocTh

3.8

Cuna tpenust. TpeHue ckoJbXeHUs U TPeHUE MoKos. TpeHue
B IPUPOJIE€ U TEXHUKE

3.9

CnoxxeHue CuHJ, HalpaBlIeHHbIX IO OAHOW MpPSIMOML.
PaBHOnEHCTBYOLIAS CUIT

3.10

[IpakTiueckue padoThI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABM)KEHUS (IIapHKa B
JKUJKOCTH, MOJEIH SJEKTPUYECKOr0 aBTOMOOWISI M Tak
nanee). OnpeneneHne CpeaHe CKOPOCTH CKObKEHUs Opycka
WIM IIapuKa MO HAKJIOHHOW miockocTH. OmnpeneneHue
IUIOTHOCTH TBEPAOro Tena. ONBITEL, JAEMOHCTPHPYIOLIHNE
3aBHUCHMOCTb pacTsDKeHUs (medopManuu) MpyKUHbI OT
OPUIOKEHHOW  cuibl.  OmbITBL,  I€MOHCTPUPYIOLIHE
3aBHUCHMOCTb CHJIBI TPEHHUsI CKOJBKEHHs OT Beca Tela |
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEH

3.11

®dusnyeckue sABJIECHUS B MNPUPOAE. IPHUMEPBl IBIKEHUS C
Pa3sIUYHBIMU CKOPOCTSMH B JKUBOM M HEXHUBOH MpPUPOIE,
JEHCTBUE CUJIBI TPEHUs! B IPUPOJIE U TEXHUKE

3.12

TexHUYECKHUE YCTPONCTBA. AUHAMOMETP, MOAITUIHUKH

TTIABJIEHUE TBEP/ILIX TEJL )KUJIKOCTEN U TA30B

Hasnenne TtBépmoro Tena. CrnocoObl yMEHbLIEHHUS W

4.1 YBEJIMYEHUS JaBJICHUS

49 JaBnenne raza. 3aBUCHMOCTBH JaBJIEHUS rasa oOT 0OOBéMa,
TEMIEPATYPBI

43 Ilepenaya pnaBneHusi TBEPABIMU TEJNAMH, XKUAKOCTIMH U

' razamu. 3akoH Ilackans. [THeBMaTHUECKHE MAIITUHBI
3aBUCUMOCTb  HABJIEHHUS  JKUAKOCTH  OT  TJIyOWHBL

4.4 Tuppocratuyeckuii mapagokc. CooOmaromuecs: CoCyabl.
l'uapaBnuueckrue MEXaHU3Mbl
Atmocdepa 3emnn u armochepHoe naBieHue. lIpudmHBI

45 CYLIECTBOBAHUS BO3AyIIHOW 00ojouku 3emu.  OmbiT

' Toppuuennu. 3aBUCUMOCTh aTMOC(EpHOTO [MaBJIEHUS OT
BBICOTBI HaJl YPOBHEM MOPsI

46 Wsmepenune armochepHoro mamienus. [lpuOopbr  1jis

' U3MEepPEeHUst aTMOC(HEPHOTO TaBJICHUS

47 JelicTBre KUAKOCTU M ra3a Ha MOTPY>KEHHOE B HUX TEJO.

' Britankuaromas (apxumeioBa) cujia. 3aKkoH Apxumena

4.8 ITnaBanue Ten. Bo3ayxonnaBaHue




4.9

[IpakTiueckue padoThI:

HccnenoBaHre 3aBUCUMOCTH Beca Tejla B BOAE OT OOBbEMA
MOTPYKEHHOM B KUAKOCT dYacTu Tena. OnpeneneHue
BBITAJIKUBAIOLIEH  CWJIbI,  OCHCTBYIOLEW  Ha  TeJo,
MOTPY>KEHHOE B KUAKOCTb. IIpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOLIEN CUJIBbI, JEHCTBYIOLIENH Ha TEJIO B KUIAKOCTH,
oT Macchl Tena. OMbITEL, AEMOHCTPUPYIOIINE 3aBHCHUMOCTD
BBITAJIKUBAIOLIEN CUJIbI, JEHCTBYIOLIENH Ha TEJO B KUIKOCTH,
oT 00béMa TOTPYKEHHOHW B KHIKOCTb YacTH Tejla U OT
IJIOTHOCTH JKUIAKOCTU. KOHCTpyHpOBaHME apeoMerpa WU
KOHCTPYUPOBaHUE JIOIKH u omnpeaescHue eé
CPy30HOABEMHOCTH

4.10

dusuueckue sBICHUS B NMPUPONE. BJIUSHHE aTMOC(epHOro
JABJICHUs! HA )KMUBOH OpraHu3M, TUIABaHUE PBIO

4.11

TexHuueckue  yCTpoO#cTBa:  COOOMIAFOIIMECS  COCYIB,
yCTPOWCTBO  BONONPOBOAA,  THUAPABIMYECKHH  Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPLIHEBOH HACOC,
apeomeTp

PABOTA, MOITHOCTD, DHEPT YA

5.1 Mexanuueckast pabora
52 MexaHn4eckass MOLIHOCTD
53 IIpocTheie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAS IUIOCKOCTb.
' [IpaBusio paBHOBECHS pbluara
54 [IpumMeHeHue MpaBuiIa PAaBHOBECHSI phiuara K 0JIOKy
«3omoroe mpaBwiIoy MexaHukH. Kos(purueHT mone3Horo
55 nefcTBUs MexaHn3MOB. lIpocTeie MeXaHM3MBI B OBITY U
TEXHUKE
5.6 [loTeHunanbHasi SHEPTUU TEJA, TOJHITOrO HAaJl 3eMIIEH
5.7 Kunernyeckas sHeprus
> 53 Ilonnas MexaHudeckas OHEpIH. 3aKOH HU3MEHEHus W
COXPAHEHHs] MEXaHUYECKONU SHEPTUH
[IpakTiueckue padoThI:
Onpenenenne padoTbl CHIIBI TPEHUS NPU PABHOMEPHOM
59 OBIJKEHMM  Tela [0  TFOPU3OHTAJbHOM  NOBEPXHOCTH.
' Hccnenosanue ycnouii paBHOBecusi pbruara. Msmepenue KIIJJ
HAaKJIOHHOM  IOCKOoCTH. HM3ydeHume 3akOHa  COXpPaHEHMs
MEXaHUYECKOH 3HEpruu
5.10 Du3nuecKue sIBJICHUs B IPUPOJIE. PhIYaru B TEJI€ YEIOBEKa
Texnudeckne  yCTpOMCTBA:  pbl¥ar, IOABUXHBII H
5.11 HETOJIBIDKHBIA  OJIOKM, HAKJIOHHAS IUIOCKOCTh, MPOCTHIC
MEXaHH3MbI B OBITY
8 KUIACC
Kon
pasaena Koa snementa IIpoBepsiemMble 31€MEHTHI COAEPKAHHS
6 TEIIJIOBBIE ABJIEHWA




OcHOBHbIE TOJIO’KEHUSI MOJIEKYJIIPHO-KUHETUUECKOH TEOpUH
CTpoeHHs BeulecTBa. Macca U pasmepbl Mosiekyd. OmbITHI,

6.1 [MOATBEPXKAAKOLIME OCHOBHBIE [OJIOKEHUSA
MOJIEKYJIIPHOKMHETHYECKOU TEOPUHN
62 Mopnenu TBEPIOro, *KUIKOTO M Ta3000pa3HOTO COCTOSHUN
' BemecTBa. Kpucrammnieckne u aMopgHbIe Tena
63 OObmpsicHeHne CBOI?ISTB ra3oB, >KMIKOCTEH U TB'e'vpL[blx TEJ Ha
OCHOB€ MOJIO>KEHHUI MOJIEKYISIPHOKUHETUYECKON TEOpUU
6.4 CmaunBaHue M KaMUJUISIPHBIE SIBICHUS
6.5 TennoBoe pacliupeHUe U CXKATUE
6.6 Temnepatypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO
JBIKEHUS YaCTHUIL
67 Brytpennsist sHeprusi. CrnocoObl U3MEHEHHsT BHYTPEHHEH
' SHEPTHH: TeIUIONEpeaada i CoOBepIIeHUe padoThl
6.8 Buael Tensonepenaun: TEMJIONPOBOAHOCTb, KOHBEKLUS,
U3JIy4YECHHE
6.9 KonnuecTBo TemnoThl. Y aenpHas TENI0EMKOCTb BELIECTBA
610 TernnmooOMeH 1 TerIOBOE paBHOBECHE. Y PaBHEHHE TETIJIOBOTO
' Oananca
611 IInaBneHne u OTBEpAEBAHHE KPUCTAIMYECKUX BELIECTB.
' YaenbHas TEMJIOTA NJIABJICHUS
ITapoobpaszoBanue u koHaeHcauwus. Mcmapenue. Kunenwe.
6.12 YnenbHas  TerioTa — mapooOpa3oBaHUSA.  3aBUCUMOCTH
TEMIEPaTypbl KUIIEHUsI OT aTMOC(EepHOro AaBICHHS
6.13 BrnaxHocTh BO3AyXxa
6.14 DHeprusi TOIJNBA. Y IeJIbHAS TEIUIOTA CTOPAHMSI
Ipuanumner pabote! Teroseix asurateneii KI1/1 Terosoro
6.15 aBurarens. TenjaoBble ABUTATENM W 3aL0UTa OKPYKaOLIEH
cpenbl
616 3aKkOH COXpPaHEHHs M TPEBPALEHUs SHEPrUH B TEIJIOBBIX
mporeccax
[IpakTrueckue padoThI:
OmnbITel MO OOHAPY)KEHUIO NEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUSI.
OnpITHl N0 BBIPAIMBAHUIO KPUCTAJIOB MOBAPEHHOMN COMU
WJIU caxapa.
OmnbITel 1O HAONIOAEHHUIO TEIJIOBOTO PACIIUPEHUsS Ta30B,
JKUAKOCTEN U TBEPIBIX TeJl.
Omnpenenenue naBineHus Bo3ayxa B OaJUIOHE MIPHULA.
6.17 OnpIThl, [AEMOHCTPUPYIOLHME 3aBUCUMOCTb  JaBJICHUS

BO3/IyXa OT ero 00béMa U HarpeBaHMs! HITH OXJIAKACHHUS.
IIpoBepka rHUOOTE3bl JUHEHHONH 3aBUCUMOCTH JJIUHBI
CTONOMKA JKHUIKOCTH B TEPMOMETPUYECKOH TpyOke OT
TEMIIepaTypBbl.
Habnmronenne wn3MeHeHHsI BHYTPEHHEH SHEpPrum Tejna B
pe3yJbTaTe Teruionepenayn U paboThl BHEITHUX CHIL
UccnenoBanue siBNeHHUA TEIIOOOMEHAa INMPH CMEIIUBAHUU
XOJIOIHOW U ropsiueil BOABIL.




OnpeneneHI/Ie KOJINMYECTBAa TCIUIOTHIL, MOJYYCHHOIrO BOAOI

npu TEMI000MEHE C Harp€TbiM METAJINIMYCCKUM LHUITUHAPOM.

Ornpenenenne yaeabHON TETNIOEMKOCTH BEIIECTBA.
Hccnenoanue mpouecca UCIapeHus.
OrnpeneneHne OTHOCUTENBHON BJIAYKHOCTH BO3AyXa.
Onpenenenue yaeapbHON TEIUIOTHI MJIABJICHUS JIbJIA.

duznuecke SBIEHUS B NpUupoAc. MOBEPXHOCTHOC HATAKCHUEC
" KalTUWJUIAPHBIC ABJICHUA B IIPHUPOAEC, KPUCTAJJIBI B MMIPUPOAC,

0.18 u3nydenue ConHIa, 3aMep3aHue BOIOEMOB, MOPCKUE OPHU3BL;
o0pa3oBaHue pOChl, TYMaHa, HHesl, CHera.
Texnuueckue YCTPOWNCTBA: KaIUJIISPBL, IIPUMEPHI
UCIIOJIb30BAHUSI  KPUCTAJJIOB, SKUIKOCTHBIH TEPMOMETD,
6.19 JATYUK TEMIIEPATYpPhI, TEPMOC, CUCTEMA OTOIUIEHUS ITOMOB,

TUTPOMETPBI, TICUXPOMETpP, MapoBasi TypOWHA, IBUTATENb
BHYTPEHHETO CrOpaHusl.

DJIEKTPUYECKHWE U MAT'HUTHBIE ABJIEHUA

7.1 OnexkTpuszanus Tes. J[Ba poaa 3JIeKTPUUECKHUX 3apsiioB
BzaumopnetictBue  3apsbkeHHbIX — Ten.  3akoH  Kynona
7.2 (3aBHCHIMOCTD CHJIBI B3aMMOIEHCTBHS 3apSDKEHHBIX TET OT
BEJINYMHBI 3aPsIIOB M PACCTOSIHHUSI MEXKTY TEJIAMH)
OnekTpuueckoe mnoje. Hampspk€HHOCTH  BIEKTPUUYECKOTO
73 nojisi. IIpuHOMN Cynepro3uLuy 3IeKTPUUECKUX mojiei (Ha
Ka4eCTBEHHOM YPOBHE)
Hocutenu  snextpudeckux — 3apsfgoB.  DJeMEHTapHbIN
7.4 snexTpuueckuil 3apsn. Crtpoenue atoma. IlpoBonHuku u
JUBJIEKTPUKU
7.5 3aKOH COXpaHEHMsI JEKTPUIECKOTO 3apsiia
76 DNeKTpUUECKU TOK. Ycnosus CyLIECTBOBAHUSA
' 3JIEKTPUYECKOro TOKA. MICTOUHMKN MOCTOSHHOIO TOKA
77 JIeficTBUSI 3JIEKTPUYECKOTO TOKa (TEIJIOBOe, XUMHYECKOE,
' MarHUTHOE). DIEKTPUUECKUI TOK B JKUAKOCTSIX U ra3ax
73 Onextpuueckass uenb. Cuma Toka.  DJIEKTPUUECKOE
HanpsoKEHUe
79 ConpoTusieHne MNPOBOAHUKA. Y AENbHOE COIpPOTUBJIEHUE
BELIECTBA
7.10 3axoH Oma aJi yyacTKa Lenu
711 ITocnenosarensHOE 51 napaieabHOe COEIUHEHHE
MIPOBOJIHUKOB
712 Pabota 1 MOIIHOCTD 3JIEKTPUYECKOTO TOKA. 3akoH Jkoyns —
' Jlenua
713 DONeKTpUYecKne Lemd W TNOTPeOHUTeNH  SIEKTPUUECKOM
' sHepruu B ObiTy. KOpoTKOE 3aMbIKaHHe
714 IlocrositHHble MarHuThl.  B3aumonelcTBHE  MNOCTOSHHBIX
MarHuToB
715 MarnutHoe nosne. MarautHoe nose 3eMJid U ero 3HaueHue

JUTST JKU3HU Ha 3eMiie




7.16

Oneir Opcrena. MarHuTHOE MOJie 3JIEKTPUYECKOTO TOKA.
HpI/IMeHeHI/Ie QJICKTPOMAI'HUTOB B TCXHHUKEC

7.17

JlelicTBue MAarHMUTHOrO TOJsI HA MPOBOJAHUK C TOKOM.
DNEeKTpOoABUTATENb IMOCTOSTHHOTO Toka. Hcmonb3oBaHue
SJEKTPOABUIATENe B TEXHMYECKUX YCTPOHCTBAX M Ha
TPaHCIIOPTE

7.18

Onbitel ®apanes. SBneHue 3JIEKTPOMArHUTHON MHAYKLMH.
IIpasuso Jlenua

7.19

OnekrporeHeparop. CrocoObl MONyYEeHUsT SJIEKTPUUECKOH
SHEPTrUU. DJIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX HCTOYHHUKAX
SHEPrUu

7.20

[IpakTrueckue padoThI:

OmnbITHI O HAOIO IEHHIO SJEKTPU3ALNH TSl MHIYKIHEH U TPH
COTPUKOCHOBEHHUU.

Hccnenosanue  NEeHCTBUS  DJIEKTPUYECKOrO  MMOJs  HA
MPOBOJHUKH U TUSJICKTPUKH.

COopka wu mpoBepka paboOTBl  BJIEKTPUYECKOH  IenH
MOCTOSIHHOT'O TOKA.

HsmepeHue u peryiupoBaHUe CUIIbI TOKA.

HsmepeHne u peryinpoBaHue HaNpsKEHUs.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, MIYILIErO 4Yepes
PE3UCTOP, OT COIMPOTHUBJIEHUS PE3UCTOpa U HANPSIKEHUS Ha
pesucTope.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTDH 3JIEKTPHYECKOrO
COMPOTUBIIEHUSI TPOBOJHUKA OT €ro [JHUHBL, IJIOLAAH
MOTIePEYHOro CeUeHUsl U MaTepuana.

IlpoBepka  mpaBwyia  CIOXKEHHS  HANPSDKEHUW — MPHU
MOCJIEI0BATENbHOM COEUHEHUH ABYX pe3ucTopos. IIposepka
NpaBuJia Uil CHJbl TOKa INMPHU MapajUleIbHOM COEAUHEHHUH
pesucropos. OmnpeneneHne padOTHI 3JIEKTPUYECKOTO TOKA,
uaymero d4epe3 pesuctop. OrmnpeneneHue  MOIIHOCTH
SJIEKTPUUYECKOTO  TOKAa, BBbIIENsIEeMONW Ha  pe3ucTope.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYILIErO 4Yepes
JaMIOUKy, OT HampspkeHusi Ha Heh. Omnpenenenue KIIJ]
HarpeBaTens. MccnenoBaHue MarHUTHOTO B3aMMOAEHCTBUS
MOCTOSIHHBIX ~ MAarHUTOB. M3ydeHuWe MAarHUTHOrO  IOJIst
MOCTOSTHHBIX MAarHUTOB MPU UX OOBEIUHEHUU W Pa3ICICHHUH.
Hccnenosanue  [eMCTBUSA  3JIEKTPUYECKOrO  TOKA  Ha
MarHuTHYI0  CTPEJIKY. OnpIThl,  IE€MOHCTpPUPYIOLIHE
3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KaTYIIKH C TOKOM U
MarHuta OT CHJIbl TOKAa W HaIpaBJIEHHs TOKa B KaTylIKe.
Hsyuenne peicTBUS MArHUTHOTO TMIOJs HAa MPOBOJHUK C

TOKOM. Kouctpyuposanue U usydeHne  paboThI
anektponasurarens. M3mepenue KIIJ anexTpoaBuratenbHOM
ycTaHOBKH.  OMNBITBI MO HUCCIEAOBAHHUIO  SIBJICHUS

BHGKTpOMaFHHTHOﬁ WHAYKIUU. HUCCICAOBAHUE N3MEeHEeHUH
SHAYCHUSA W HAIIPABJIICHUA HHAYKINHOHHOI'O TOKaA

7.21

®u3nYeCKue SBJICHUS B NMPUPOAE. SJICKTPUUECKHUE SIBJICHUS B
aTMocdepe, dJIEKTPUYECTBO YKHUBbIX OPraHM3MOB, MATHUTHOE




nojie 3emiy, Apeid MoMoCcoB, POIb MArHUTHOTO TOJS IS
JKU3HHU Ha 3eMJie, TOJISIPHOE CUSTHUE

7.22

TexHudeckne  yCTPOMCTBA:  BJIGKTPOCKOI,  aMmIepMerp,
BOJITMETP, PEOCTaT, CYETUYMK 3SJIEKTPUYECKOW DSHEPruu,

3JIEKTPOOCBETUTEbHbIE npudopHl, HarpeBaTeNbHbIC
3IEKTPONPHOOPHI (mpumepsl), 3JIEKTpUUECKUE
NPEIOXPAHUTEIHN,  SJIEKTPOMArHUT,  SJIEKTPOJIBUIATENb

MOCTOAHHOT'O TOKA, TCHCPATOP MOCTOAHHOI'O TOKaA

9 KJIACC
Kon
pasena Kon snemenTa IIpoBepsieMblie 371€MEHTBI COAEPKAHUSA
MEXAHUWYECKHUE ABJIEHUA
31 Mexe}HI/IquKoe nsuxkeHue. MarepuanbHas Touka. Cucrema
oTcuéra
82 OTHOCUTEIPHOCTh MEXAHUUECKOTO JIBHYKCHHSI
8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUXKEHHE
8.4 HepasHomepHOe mpsimonuHeiiHOe nBwkeHue. CpenHsas u
MTHOBEHHAsl CKOPOCTb TeJIa TPU HEPABHOMEPHOM ABUKEHUU
8.5 Y ckopenue. PaBHOYCKOPEHHOE MPAMOJMHENHOE ABUKCHUE
8.6 Cobonnoe maaenue. Onpitel I anmnes
PaBHOMepHOE nBHKEeHHME MO OKpykHOCTU. Ilepuonm u
8.7 yactrota oOpamenusi. JluHeliHas W yriioBass CKOPOCTH.
LlenTpOoCTpEMUTENBHOE YCKOPEHUE
8.8 Ilepselii 3akoH HeroTOHA
8.9 Bropoii 3axkon HeroTona
8.10 Tperuit 3akoH HeroToHA
8.11 [IpuHIMD Cynepno3ULIMU CUTT
8 8.12 Cuna ynpyroctu. 3akoH I'yka
813 Cuna TpeHus: cuia TPEHHUS] CKOJIbKEHHUS, CUJIa TPEHUs
MOKOsI, IPYTUE BUIBI TPEHUSI
2 14 Cuna TsKECTM W 3aKOH BCEMHUPHOIO  TSTOTEHMSI.
' Y ckopeHue cBOOOIHOIO MaIeHHs
315 Hsuxenue 1aHer Bokpyr Connua. IlepBas xocmuueckast
' ckopocTb. HeBecoMOCTh 1 neperpysku
316 PaBHOBecne wmarepuanbHONH TOYKH. AOCONOTHO TBEpPHOE
TEJIO
817 PaBHOBecHe TBEPAOro TeNa C 3aKPEIJIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TsikecTH
8.18 Hmnynec Tena. M3menenue umnynabca. UMnynbc cuiibl
8.19 3aKOH COXpaHEHUs UMITYJIbCA
8.20 PeakTuBHOE IBH)KEHUE
821 Mexanudeckasi paboTa ¥ MOIIHOCTh
822 Pabora cun TskecT, ynpyroctd, TpeHusi. CBsi3b SHEPTUU U

paboThl




823

IMoreHnumanbHass  SHeprust  Teja,  MNOJHSATOTO  HaA
TTOBEPXHOCTHIO 3eMJTH

824

[ToreHuuanbHast SHEPTUS CKATON MPYKUHBI

825

Kunernueckasds »sHeprus. TeopemMa O KHHETHYECKOHN

SHEpruu

8.26

3aKOH COXpaHEHHUs] MEXaHU4eCKOH 3Hepruu

827

[IpakTiueckue padoThI:

Omnpenesnennie cpeqHell CKOPOCTH CKOJBbKEHHsI OpycKa WA
JBHKEHUS IApUKa MO HAKJIOHHOM TuIockocTH. OnpeneneHue
YCKOpPEHHs Tejla MPH PaBHOYCKOPEHHOM [BMKEHUH T10
HAaKJIOHHOM MJIOCKOCTH.

UccrnenoBanue 3aBUCHMOCTH TMyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBH)KeHHU 0e3 Ha4aIbHOH CKOPOCTH.
[IpoBepka rumoTe3bl: €CIIU MPU PABHOYCKOPEHHOM JIBUKEHUH
0e3 HaYaIbHOW CKOPOCTH MYTH OTHOCSITCS KaK Psifi HEUETHBIX
4uceJ, TO COOTBETCTBYIOIIHUE MPOMEKYTKH BPEMEHH
OJTMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHSI CKOJIbXKEHUS OT
cuibl HOpManibHOTO nasjienus. Onpenenenue ko3gduimienra
TpeHusi CKoNbkeHusi. OmnpeneneHue KECTKOCTH MPY>KUHBI.
Onpenenenrie pabOTBI CHIIbI TPEHHUS MPH PABHOMEPHOM
IBH)KEHWH Teja [0 TOPU3OHTAJIbHOM  MOBEPXHOCTH.
Omnpenenenrie paboThl CHJIbI YIIPYTOCTH MPU MOTBEME IPy3a
C MCIIOJIb30BaHHEM HEMOABHKHOTO U MOABHKHOTO OJIOKOB

8.28

dusnueckre sIBIEHUS B npupoac:. MNPUIIUBBI W OTJIMBBI,
ABUKCHUE  IUIAHET ConneyHoi CUCTEMBI, PCAKTUBHOE
ABUXKCHHE )KUBBIX OPTaHU3MOB

8.29

TexHUUeCcKHue yCTPONUCTBA. CIUAOMETP, JATYUKHU MOJOKEHUS,
PacCCTOSIHUSI M YCKOPEHMUSI, PAKEThI

MEXAHWYECKUE KOJIEBAHWA 11 BOJIHBI

KonebarenpHoe nBmwxerne. OCHOBHBIE XapaKTEPUCTHKU

o1 KoJjieOaHUH: IepUo/, 4acTOTa, aMILIUTYAa
92 Marematuueckuil U NPy>KUHHBIA MasTHUKU. [IpeBpainenune
' SHEPTHH MPH KoebaTenbHOM IBUKEHUU
93 3aryxatomme kojeOaHusi. BriHykneHHble — KoneOaHUS.
' PesoHaHc
Mexannueckue BOMHBL (CBOWCTBA MEXaHMYECKHX BOJIH.
94 IIpononbHble M momnepeuHble BOJHBL [[IMHAa BOJHBI U
' CKOpPOCTb €€ pacnpocTpaHeHuss. MexaHW4YeCKue BOJHBI B
TBEPAOM TeJe, CEHCMUYECKHUE BOJHBI
9.5 3Byk. I'poMKOCTB 1 BbIcOTa 3ByKa. OTpaskeHUe 3ByKa
9.6 HNudpasByk u yIbTpa3ByK
[IpaxTrueckue padoThI:
Onpenenennie  4acToThl W mepuoma  KoJjeOaHH
9.7 MAaTEMAaTHYECKOr0 MAsITHUKA.

Omnpenenenne 4acTOThl U TepUOaa KOJEOAHUH MPYKUHHOTO
MAasiITHHKA




HccnenoBaHne  3aBUCUMOCTHU nepuoga  KoneOaHui
MOABEIICHHOTO K HUTH IPy3a OT JUIMHBI HUTU. MccnenoBanue
3aBUCUMOCTH Tepuo/a KojiebaHu MPY>KUHHOTO MAsITHUKA OT
Macchl rpy3a. [IpoBepka HE3aBHCHMOCTH NIEPUOIa KOJIeOaHM
rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl IPy3a U KECTKOCTH
npykuHbL. M3MepeHne yCKopeHusi CBOOOTHOTO MaIeHUsI
dusnueckue SBJICHUS B TMPUPOJE. BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMH,  3€MJIETPSCEHUE, CEHCMUYECKUE  BOJIHBI,
LYHAMH, 5X0
99 TexHuueckne  yCTpPOMCTBA:  OXOJOT,  HUCHOJIb30BAHHUE
' yJIBTPA3BYKa B OBITY M TEXHUKE
QJIEKTPOMAT'HUTHOE ITIOJIE U QJIEKTPOMATI'HUTHBIE BOJIHBI
10.1 DJNEKTPOMArHUTHOE TIOJIe. DJIEKTPOMArHUTHBIE  BOJIHBIL.
' CBoICTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Tkana 3JIeKTPOMArHUTHBIX BOJH
103 DnekTpoMarHutHas npupoma ceera. CKOpOCTb CBeTa.
' BonHOBBIE CBOICTBA CBETA
10 [IpakTuyeckue paboOTHI:
10.4 H3yyeHnue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOLIBIO
MoOuIPHOTO TesiedoHa
Qusnuyeckue sIBICHUST B MPUPOAE. OHONIOTHYECKOe NEeHCTBUE
10.5 BUJIUMOTO,  YIbTPa(HUOJIETOBOTO U  PEHTTEHOBCKOTO
WU3JTYYEHUMN
10.6 Texnuueckue YCTPOMCTBA! § HCIIOJIb30BAHUE
3JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3U
CBETOBBGIE ABJIEHUA
11.1 JlyueBas monenb ceera. McTouHnkm cBeTa
112 [IpsiMonMHEHOE pacnpOCTPAHEHUE CBETA
113 Otpaxenue csera. Ilmockoe 3epkano. 3aKOH OTpPaKEHUS
CBeTa
11.4 IIpenomienue ceera. 3akoH mpenomiieHus csera. IlonHoe
BHYTPEHHEE OTPAKCHHUE CBETA
11.5 JInnza. Xon nydedt B TuUH3€
116 OnTudeckass cucrema (Qoroanmapata, MHKPOCKONA U
TEJIECKOINa
1 117 I'ma3 xak ontudeckas cucremMa. bausopykocte u
JaJIbHO30PKOCTh
118 Paznoxxenne Oenoro cera B cmektp. OmbiTel HproTOHA.
' CrnoxeHue CriekTpajbHbIX 1BETOB. Jlucnepcusi cera
[IpakTiueckue padoThI:
HccnenoBaHne 3aBUCMMOCTH yrjla OTPaK€HUS CBETOBOTO
Jy4a OT yIJia HaJeHusl.
119 UsydyeHne XapakTepUCTUK H300pakeHUsT NpeaMera B
TJIOCKOM 3€pKaJie.
HccnenoBaHnne  3aBUCHUMOCTH  yrjla  OPEJOMJICHUS
CBETOBOTO JIy4a OT yIJja NaJeHusl Ha FPAHULIE KBO3JIYX — CTEKJION.




[Tonyuenne wu3zo0paskeHUI ¢ TOMOLIBIO coOuparoIei

JIMH3BI.

Onpenenenne POKyCHOTO PACCTOSHUS U ONTHYECKON CHITBI

coOUparoIIe TUH3HI.

OmnBbITHI 110 PA3JIOKEHUIO OEJIOr0 CBETa B CIEKTD.
OnpITbl 1O BOCHPUATHUIO IBETa MPEAMETOB MpPU UX

HaOJIFOIEHNH uepe3 BETOBbIC (PUIIBTPHI

11.10

dusnueckue sBiIeHUs B ipupoze: 3atmenust Conana u JIyHbl,
[[BeTa TeJ, ONTHYECKHEe sIBJieHUs] B atMocdepe (1BeT Hela,
pedpakuus, paxyra, MUPaK)

11.11

TexHU4YeCKUe yCTPOWMCTBA: OYKH, MepHckom, (oroammapar,
ONTHUYECKHE CBETOBOIbI

12

KBAHTOBBGIE ABJIEHUA

12.1

OmnpiTel Pezepdopna u rmanerapHast Moaenb atoma. Moneib
aroma bopa

12.2

Hcnyckanne wu nornomeHue csera aroMoM. KBaHTBL
JIuHelyaTele CIEKTPHI

12.3

PanuoaktuBHOCTD. Anbha, OeTa- 1 raMMa-u3JTyu4eHUs

12.4

Ctpoenue atomHoro siapa. HykioHHas moaenb aTOMHOIO
sapa. M3oTonbl

12.5

PannoaktuBHble mipeBpamneHusi. Ilepuom momypacmana
ATOMHBIX SITIEP

12.6

SnepHble peakiyu. 3aKOHbI COXPAaHEHUs 3apsAg0BOrO U
MacCOBOTO YHCEI

12.7

DHeprusi cBsi3u aTOMHBIX siiep. CBsi3b Macchl M SHEPTrUU

12.8

Peakuun cuHTesa u neneHus spep. McrouHuku sHepruu
CouHia 4 3B€31

12.9

S nepnas snepretuka. [leficTBue paaAMOaKTUBHBIX U3Ty4EHUN
HA JKUBbIE OPTaHU3MBbI

12.10

[IpaxTiueckue padoThI:

Habmonenne  CIUIOIIHBIX M JUHEHYAThIX  CHEKTPOB
U3JTY4ICHUS.

UccnenoBanne TPEKOB: H3MEpPEHHE SHEPTUU YaCTHULBI I10
TOPMO3HOMY TyTH (110 poTorpadusim).

Hsmepenne paanoakTUBHOTO oHa

12.11

dusnueckue  sBIEHUS B NIPUPOAE.  €CTECTBEHHBIN
pPamMOaKTUBHBIA (POH, KOCMHUYECKHE JYYH, PaTHOAKTHBHOE
U3JIy4YEeHHE MPUPOIHBIX MHHEPAJIOB, NEeNCTBHE
PaAMOAKTUBHBIX M3JIy4YEHUI HA OPraHU3M 4Y€eJI0BEKa

12.12

TexHuueckne yCTpONMCTBA: CIEKTPOCKOI, WHAWBHUAYAJIBHBIN
I03UMeETp, kKamepa Bunbcona




ITPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOH OBPA3OBATEJIBHOHU ITPOI'PAMMBI OCHOBHOTI'O OBIIETI'O

OBPA3OBAHUA

Kon
MPOBEPSIEMOT0
TpeboBaHNsA

IIpoBepsiemble TPEGOBAHUS K MPEIMETHBIM Pe3yJibTaTaM 0a30BOr0
YPOBHSI 0CBOCHHSI OCHOBHOW 00pa30BaTe/IbHON NMPOrpaMMbl 0CHOBHOTO
o0mero oopazosanusi Ha ocHoBe PI'OC

ITonnmaHue ponu GU3UKK B HAYYHOH KapTUHE MHPA;, CHOPMHUPOBAHHOCTH
0a30BbIX MMPEICTABIECHHIH O 3aKOHOMEPHOM CBSI3H U NTO3HABAEMOCTH SIBJICHUN
NPUPOABI, O POJH SKCIEPUMEHTa B (PHU3HKE, O CUCTEeMOOOpasyroIel ponu
($u3MKKN B Pa3BUTHH E€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH, 00
SBONIOLMH  (U3NYECKUX 3HAHMA HM HUX pPOJM B  ILEJIOCTHOH
€CTEeCTBEHHOHAYYHOH KapTHHE MHpPA, O BKJIAJE POCCUHCKUX M 3apyOeKHBIX
yu€HBIX-(DU3UKOB B PA3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOLIETO
MUPA, Pa3BUTHE TEXHUKU U TEXHOJOTUI

3HaHUS O BHUAAX MaTepuu (BEIECTBO M TI0JE), O JABIKEHHH KakK Crocode
CYIIECTBOBAHUSI MaTepuu, 00 aTOMHO-MOJEKYJSIPHOH TEOPUH CTPOCHHS
BEINECTBA, O (PU3NYECKOH CYIIHOCTH SIBJICHHH MPHUPOIbI (MEXaHUYECKUX,
TEIUIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX ), YMEHHE Pa3JINYaTh SIBJICHHS
[0 ONUCAHWI0 HX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3NYECKOE SIBIICHHE, YMEHUE PacllO3HABATh
NPOSIBJICHUE W3YYEHHBIX (PU3NYECKUX SIBJICHHUH B OKPYKAIOLIEM MHDE,
BBIJIEJISISl UX CYLIECTBEHHBIE CBOHCTBA (IIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBAMH TOHSITUITHOTO amnmnapara U CHUMBOJIMYECCKOTO SA3bIKa
(I)I/ISI/IKI/I U HUCIOJBb30BAHUEC HX MOJid PCLICHUA yLIe6HbIX 3adav, YMCHHUC
XapaKTEPU30BaATh CBOICTBA TEJI, (I)I/ISI/ILIGCKI/IG ABJICHUA W TIPOLECCHI,
HCIIOJb3YA (bYHI[aMeHTaJ'IbeIe N OMIIMPHUHUCCKUEC 3dKOHBI

YMeHue OmuChIBaTh W3YYEHHBbIE CBOWCTBA TeN W (PUIMUYECKUE SIBJICHUS,
UCTIONb3Ysl Pu3HUecKre BETMYHUHbI

BrageHue ocHOBaMH METOJOB HAYYHOT'O MO3HAHHS C YUETOM COOJIOIEHHS
npaBul 6€30MacHOro Tpyaa: HabmoaeHue GU3NIeCKux SBJICHUN:

YMEHHE CaMOCTOATEIBHO COOMPATh SKCIEPHUMEHTANBbHYIO YCTAHOBKY H3
maHHOro Habopa 0OOPYAOBaHHUS MO MHCTPYKLMH, OMUCHIBATH XOJ OIbITA U
3aMUCBIBATE €T0 PE3YJIbTAThI, (POPMYIHPOBATH BHIBOABI,

NPOBENEHNE MPSIMBIX W KOCBEHHBIX H3MEpPEHUH (U3MUYECKUX BEIMYHH:
yMEHHE  IUIAHUPOBaTb  M3MEPEHHUs,  CaAMOCTOSATENIbHO  COOMpaTh
SKCIIEPUMEHTAIIbHYI) YCTAHOBKY IO HMHCTPYKLUH, BBIYHCISTH 3HAUYCHHUE
BEJINYMHBI U aHAIIM3UPOBATH TOJyUEHHBIE PE3YJIbTAThI C YUETOM 3aaHHOM
MIOTPEIIHOCTH PE3yJIbTATOB U3MEPEHU,

NPOBENEHUE HECJIOJKHBIX JKCIIEPUMEHTATIbHBIX UCCIIIOBAHMIA,
CaMOCTOSITENIbHO COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U MPOBOAHTH
UCCIIEIOBAHUE IO MHCTPYKLUH, MPEACTABISATh MOJYyYEHHBIE 3aBUCUMOCTH
¢usndeckux BeIMYMH B BHAE TaOMUI W TrpaduKoB, YUHTHIBATH
NOTPEIIHOCTH, JIE€J1aTh BBIBOIBI 10 PE3YyJIbTaTaM HCCIIEIOBAHUS

ITonnMaHue XapakTepHBIX CBOMCTB (PU3HMUECKUX Mojenell (MarephaibHast
TOuUKa, aOCOMIOTHO TBEPAOE TEJIO, MONETH CTPOEHUS Ta3oB, JKUIAKOCTEH U
TBEPABIX TeJ, TUIAHETApHAS MOJENb aTOMa, HyKJIOHHAs MOJEIb aTOMHOI'O
siipa) M YMEHHE MPUMEHSTh MX JUIsl O0bsiCHEHUsT (PU3UYECKUX ITPOLIECCOB




Ymenne oOBbsICHIATh (PU3HMUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE U
B KOHTEKCTEC CI/ITyaI_II/IfI MPAKTUKO-OPUCHTUPOBAHHOI'O XapakTepa, B
YaCTHOCTH, BbIABJIATE MPUYIUHHO-CICACTBEHHBIC CBA3U U CTPOUTH
OOBSICHEHHE C OINOpPOH Ha M3YYEHHBIE CBOMCTBAa (DU3MUECKUX SIBJICHHI,
¢du3nvecKne 3aKOHbI, 3AKOHOMEPHOCTH U MOJEITH

YMenne pemarb pacuéTHble 3aa4uu (Ha 0ase 2 — 3 ypaBHEHUH), HCIIOB3Y s
3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PU3NYECKHE BEIMYHHBI, B YACTHOCTH,
3aMMChIBATh KPATKOE YCJOBHE 3aJayH, BBIIBIATH HENOCTAIOLINE TAHHBIE,
BBIOMpATh 3aKOHBI M (QOpMyJbL, HEOOXOAMMBbIE MJIsi €€ peLIeHHS,
UCTIONIb30BaTh CIPABOYHBbIC NaHHBIC, MPOBOIUTH PACUETBl U OLEHHBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYCeHUS! (PU3NUECKON BEJINYHMHBI, YMEHHE
OTpEeAeNsATh Pa3MEPHOCTb (DU3MUECKON BEJNUYHUHBI, MOJYYEHHOU MpH
peLIeHNH 3a1a491

YMeHHe XxapakTepru30BaTh NPUHLUIBI JEHCTBHUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHClie OBITOBBIX NPHUOOPOB, M IMPOMBILIUIEHHBIX TEXHOJIOTHYECKUX
MPOIIECCOB MO MX ONMHCAHUIO, UCTOJIB3Ysl 3HAHUA O CBOHCTBAX (PH3MYECKUX
SBJICHUH 1 HEOOXOMMBble (PU3MUECKUE 3aKOHOMEPHOCTH

10

YMeHHne UCIONb30BaTh 3HAHUA O (PM3MUYECKUX SIBIEHUSX B TOBCEIHEBHOM
KU3HH NIl oOecrieueHrst 0€30MacHOCTH MPH OOpAaIeHUH € OBITOBBIMH
npubopaMl U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U
COONIOIEHNST HOPM SKOJIOTHYECKOTO IIOBEEHHs B OKPYXKAaIOILIeH cpene;
NOHUMAaHWE HEOOXOAMMOCTH TNPUMEHEHHUs] MJOCTIDKEHHH (U3UKH U
TEXHOJIOTUH JUIsl PALIMOHAIBHOTO PUPOIONOIb30BAHUS

11

Oneir  moucka, mnpeoOpa3oBaHMA M MPEACTaBICHUs HUHGPOpMAIMU
¢u3ndeckoro  comep’kaHUs € HCIOJb30BAaHHEM  HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, YMEHHE OLICHWBaTh JOCTOBEPHOCTD
MOJly4YeHHOW WH(OpPMAlMKM HAa OCHOBE HMMEIOIUXCS 3HAHUH W
JOTOJHUTENBHBIX MCTOYHUKOB, YMEHHE HCIOJb30BATh MPH BHITOIHEHUH
yueOHBIX 33JaHUH  HAYYHO-TIONMYJSIPHYIO  JIUTEPaTypy (PU3NIECKOTrO
COoZlep KaHus, CIIPAaBOYHBIE MAaTEPHAIIbL, PECYpPChI CeTH MHTepHeT, BiIageHne
0a30BbIMH HaBBIKAMH NpeoOpa3zoBaHus WHPOPMALMK M3 ONHON 3HAKOBOU
CHCTEMBI B IPYTYIO, YMEHHE CO3/1aBaTh COOCTBEHHBIE MICbMEHHBIE U YCTHBIC
coolmieHns1 Ha OCHOBE MH(GOPMAIINH U3 HECKOJIBKHUX HCTOYHHKOB




MEPEYEHb SNEMEHTOB COAEPXAHWNA, MPOBEPAEMbBIX HA OIS MO ®N3UNKE
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MpoBepsieMblii 31eMeHT cofepXaHus
MEXAHWYECKWNE ABNEHNA

MexaHuyeckoe aBuxeHne. MartepuanbHasa Touka. Cucrtema otcyéta. OTHOCUTENBHOCTb
LBVKEHNA

PaBHOMepHOe ¥ HepaBHOMepHOe pABuMXeHue. CpefHAs cKopocTb. dopmyna Aanda
BbIUMCNEHNSA CpefHein ckopocTh: V= 8/1

PaBHOMepHOE MPsSIMONIMHeiHoe ABVMXeHMe. 3aBUCMMOCTb KOOPAMHATbLI Tefla 0T BPEMeHU
B C/lyYae PaBHOMEPHOTO NPSMONVHEAHOTO [BUXEHUS:

patMKn 3aBUCUMOCTMN OT BpeMeHU AN MPOEKLMUM CKOPOCTH, NMPOEKLUN NepeMeLLeHms,
nyTW, KOOPAUHATbI NMPWU PaBHOMEPHOM NPAMONNHEAHOM ABVXEHUN

3aBUCMMOCTb  KOOpAMHaTbl Tena OT BPEMEHWM B C/yyae pPaBHOYCKOPEHHOrO
NPSIMONTIMHEAHOT O ABUKEHUS:

=\-Q *1-ax*-

®opMynbl NS NPOEKUUN NepemeL,eHNs, MPOeKLMM CKOPOCTH M NMPOEKLMMN YCKOPeHUs
npy PaBHOYCKOPEHHOM NPSMOSIMHERHOM ABUXEHUU:

{2
X)) =wx-1-axm—,

»X(*)=@x+ax'{’
ax(0~ Co1sf,

ur?~ mm?2
pathuku 3aBUCUMOCTU OT BPeMEHU A/1A NPOEKLUU YCKOPEeHUS, NPOEKLMU CKOPOCTH,

MPOEKLUUN MNepPeMELLEHNS, KOOPAMHATbI MNPU  PaBHOYCKOPEHHOM MNPSMOAUHEHOM
ABVKEHNN

CBo6ogHoe nageHve. ®opMynbl, ONuUcbiBalOlWMe CBO6OAHOE NafeHUe Tena Mo
BepTUKanu (ABUXeHWEe Tena BHW3 WM BBEPX OTHOCUTENIbHO MOBEPXHOCTU 3emsin).
patMKn 3aBUCUMOCTM OT BPeMeHU ANS MPOEKLUUM YCKOPeHUs, NPOeKLUN CKOPOCTU U
KOOpAUHaTbl Npu cBOGOAHOM NafleHM Tena no BepTUKanm

CKOpOCTb paBHOMEPHOIO [BVXEHUS Tena No OKPY>XXHOCTW. HanpaeieHne CKOPOCTH.
dopmyna 415 BbIYUCIEHUS CKOPOCTYM Yepe3 pagnyc OKPY>XXHOCTU U Neprog obpalleHuns:

T

LIeHTpoCTpeMUTENbHOE YCKOPeHMe. HanpaBneHne LeHTPOCTPEMUTENILHOTO YCKOPEHMS,
dopmyna Ans BbIYUCNEHUS YCKOPEHWS:

— V2
y K
dopmyna, cBA3bIBaKOLLAA NePUOS N YacToTy obpalleHus:
: 1
y ~I

Macca. MNMnoTHoOCTb BelllecTsa. Popmyna Aad BbIYNCIEHUA NIOTHOCTHU:
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Cuna - BeKTOpHasa (ym3nyeckas sennymnHa. CnoxkeHue cusn
ABneHne nHepummn. MNepsblit 3aKOH HbOTOHA

BTopoli 3akoH HblOTOHa:

P=Ta

CoHanpaBfeHHOCTb BEKTOPA YCKOPEHWA Tena v BeKTOpa CU/bl, AEACTBYHOLLEA HA TENO
B3anmopgeictene Ten. TpeTuin 3aKoH HblOTOHa:

TpeHVe NOKOA U TPeHUE CKONMbXKEHUA. dJoplvlyna AnAa BblYMCNEHUA MOAYNA CUJbl TPEHNA
CKOJIbXXeHUA:

Oedopmauns Tena. Ynpyrve n Heynpyrue gedgopmaunn. 3akoH ynpyron gedopmamnm
(3akoH Nyka):

P=K-bl

BcemupHoe TAroTeHue. 3aKoH BCEMWUPHOTO TATOTEHUA!

a~
Cwvna TXecTU. YcKopeHue cBO60OAHONo NageHus.

dopmyna AN BbIYUCIEHUS CUMbI TAXECTU B6M3M NOBepXHOCTM 3eman: I = w8§.
OBwmxeHne nnaHet Bokpyr ConHua. MNMepBas KocMuyeckas CKOpoCTb. HeBeCOMOCThb U
neperpysku

MMnynbc Tena - BeKTOPHas (puanyeckas BeMUMHA.

Mmnynbc cuctemsl Ten. I3ameHeHne umnynsca. IMnynbec cunbl
3aKoH coxpaHeHus umnysnbca 418 3aMKHYTOW CUCTeMbI Tef:

p=L 1\ + 7/~ =CC1IN

PeakTnBHOe ABUXEHMe
MexaHun4yeckas paboTta. PopmMmyna Ana BblYMCNEHNSA paboTbl CUSIbI:

1="co3a

MexaHun4yeckas MOLLHOCTb:

KunHeTnueckas n noTeHUnanbHas aHeprus. ®opmyna Ans BblYUCNEHNA KUHETUYECKOW
3Hepruu:
S

K 2
Teopema 0 KNHETUYECKON 3Heprun. ®opmyna gns BbIYUCIEHUA NOTEHLMANbHOW
3Hepruun Tena, NOAHATOro
Haf 3eMNéii:
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MexaHunyeckasn aHeprus:
*=EK+Ep

3aKOH COXpaHeHMs MexaHMyecKol aHeprun. dopmyna A4nsa 3akoHa CoXpaHeHus
MeXaHWYEeCKOW 3HEPTMK B OTCYTCTBME CUA TpeHus: E = conasl.

MpeBpalLeHne MexaHUYeCKOW aHepruy NPy HaNYUN CUNbI TPEHUS.

[MpocTble MexaHU3Mbl. «30/10TOe MPaBUNO» MEXAHUKM.

Pblyar. MomeHT cunbl: M - PL

YcnoBue paBHOBECUSA pblyara:

MoaBMXHbBIA N HENOABMXHbIA 610KK. KIMA NpoCcTbIX MEXaHWM3MOB,
Ll ocnmman
W HTpajueHHas

[JasneHune TBEpAOro Tena.
dopmyna a8 BblYMCNEHNS AaB/IeHUs TBEPLOro Tena:
r
P=5
[aBneHune rasa. ATMOC(epHOe AaBfieHUe.
MmapoctaTnyeckoe faBneHne BHYTPU XXUAKOCTU.
dopmyna 4na BblYUCIeHUA AAB/IEHUSA BHYTPU XULKOCTHU:

3akoH Mackand. F'mapaBnMyecknin npecc

3akoH Apxumega. ®opmyna gns onpegeneHns BbiTaNKUBaKOLWENW CUbl, AeNCTBYHOLWEN
Ha TeNno, MOrpy>XEHHOE B XXMAKOCTb UK ra3:

Ycnosue nnasaHua Tena. NnasaHue cyfoB 1 BO34yxonnasaHue
MexaHuyeckne kKonebaHus. AMnauTyga, nepuog v 4actota KonebaHuii. Popmyna,
CBA3bIBaKOLLan 4acToTy U Nepuof KonebaHui:

_ 1

y ~TI
MaTtemaTMyecKnii 1M MPYXUHHbIA  MasTHUKW.  [peBpalieHne  3Heprum  npu
KonebateslbHOM [BUXEHUU

3aTyxawoline KonebaHus. BolHyXAeHHble KonebaHus. Pe3oHaHC

MexaHuueckne Bo/Hbl. MPOA0AbHLIE U MONepeyHble BOMHbI. [MHa BOMHbI U CKOPOCTb
pacnpocTpaHeHUs BO/HbI:

X=n-T

3BYK. [pOMKOCTb M BbiCOTa 3ByKa. OTpaXKeHne 3BYKOBOW BOMHbI Ha rpaHuLe ABYX Cpes.
VH(pa3ByK 1 ynbTpasByk

MpakTunyeckne paboThbl

N3mepeHne cpefHeli NIOTHOCTY BELLECTBA; apXMMeLOBOW CUSbl; XXECTKOCTU MPYXWHbI;
KO3(h(hnLMeHTa TPEHNS CKOMbXEHUS; paboTbl CUbI TPEHUSA, CUNbI YNPYTOCTU; CPeLHEN
CKOpPOCTU [ABWMXEeHMA O6pycka NO HaKNOHHOW NAOCKOCTW; YCKOpPeHus 6pycka npu
ABVXKEHUMW N0 HAK/TOHHOW NAOCKOCTW; YacTOTbl 1 Nnepunofa KonebaHnini mMaTeMaTu4ecKoro
MasTHUKA; 4acTOTbl M nepuofa KonebaHWin NPY>XMHHOTO MasTHWKA; MOMEHTa CW/bl,
[efCTBYIOLLEro Ha pblyar; paboTbl CUAbI YNPYrocTU Npy NoAbEME rpys3a C NOMOLLbIO
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HernoABuXHOro 6510Kka; paboTbl CUAbI YNPYrocTy npu nofbéMe rpysa C NOMOLLbIO
NoABUXHOIo 6/10Ka.

WccnepoBaHue 3aBUCMMOCTU apXMMe0BOW CU/bl OT 06bEMA MOrpy>XEHHON YacTu Tena
M OT MJIOTHOCTU XUAKOCTW; HE3aBMCUMOCTU BbITa/IKUBAKOLWEN CUNbl OT Macchl Tena;
CUJIbl TPEHUSA CKOJIbXXEHWS OT CWUJIbl HOPMANbHOTO [aB/ieHUd U 0T pofa MOBEepPXHOCTH;
CUMIbl YNPYroCTW, BO3HUKAIKOWENW B MPYXWUHe, OT CTeneHn Aeopmauuny MpyXuHbl;
YCKOpeHusa Bpycka OT yrna Hak/ioHa Hanpasnstowei; nepumoga (4actoTbl) KonebaHwui
HUTAHOrO MasTHUKa OT A/IMHbI HATKW; nepuoja KonebaHwii NPy>XMHHOTo MasTHWUKA OT
mMaccbl rpy3a W XECTKOCTU MPYXWHbI; WCC/MefoBaHNEe He3aBUCMMOCTM nepuoja
KonebaHWi HUTAHOrO MasTHMKA OT MaccCbl rpysa. [1poBepka ycnoBMA paBHOBECUSA
pblyara

dur3nyeckme ABNEHUSA B MPUPOLE: NMPUMEPbLI ABUXEHUSA C pasIMyHbIMU CKOPOCTAMMU B
XXVBOI N HEXUBON npupoge, AeCTBUE CUMbl TPEHUS B NPUPOLE U TEXHUKE, MPUIUBBI 1
OT/MBbI, [ABWXeHWe nnaHeT COMIHEYHON CUCTEMbl, PeakTUBHOE [ABMXKEHUE >KMUBbIX
OpraHvW3moB, pblyarn B Tejle Yesi0BeKa, BAUSAHME aTMOCHEPHOro AaBfieHUs Ha XWBOW
opraHusmM, nnaBaHWe pblb, BOCNPUATUE 3BYKOB >KUBOTHbIMW, 3eMIETPSACEHME,
ceiiCMUYeCKUe BOJSIHbI, LyHaMu, 3X0

TexHU4YecKreycTporicTBa: CNULOMETP, AaTUMKN NOJTIOXKEHUSA, PACCTOAHUA N YCKOPEHUS,
ANHAMOMETP, MNOALWMMHUKKW, PakeTbl, pblyar, MOABWXHbIA U HENOLBWMXXHbLIA 610KK,
HaK/OHHaA M0CKOCTb, MNPOCTble MexaHU3Mbl B ObITy, coobuatoluecs cocyabl,
YCTPOIACTBO BOAONPOBOAA, MMAPaBANYECKUIA Npecc, MaHOMeTpP, 6apoMeTp, BbICOTOMEP,
MOpPLUHEBOW Hacoc, apeoMeTp, 3X0N0T, UCNOJIb30BaHNe yNbTpa3ByKa B ObITY U TEXHUKE
TEMNOBbLIE ABNEHNA

OCHOBHbIE MOMOXEHUSA MONEKYNAPHO-KUHETUYECKOW Teopuu CTPOEHUS BeLlecTBa.
Mogenv TBEPAOro, XWUAKOro 1 ra3000pa3HOro COCTOAHWIA BewecTBa. Kpucrtanimyeckue
N amop@HbIe Tena

OBuxeHune vactuy BewlectBa. CBA3b CKOPOCTU [BWXKEHWUA YacTul C TemrepaTypow.
BpoyHOBCKOe ABWXKeHUe, auhdysns

CMaumBaHme 1 KanunnspHble ABMeHNs

TennoBoe paclMpeHne 1 cxatme

TennoBoe paBHOBeCKE

BHyTpeHHAa aHeprua. PaboTa n Tennonepegaya Kak cnocobbl N3MeHeHUs BHYTPEHHEN
3Hepruu

Buabl Tennonepesayun: TensionpoBOAHOCTb, KOHBEKLNA, U3NTyYEHNE

HarpesaHue n oxnaxaeHue ten. KofiMYecTso TeNIOThl. Y AefibHas TENJ0EMKOCTb:

A=cT(*2-11)

3aKOH COXpaHeHUs aHeprum B TEMNI0BbIX NpoLeccax. Y paBHeHVe Tenn0Boro 6anaHca:
+---=0

VicnapeHune n KoHAeHcauus. ViameHeHe BHYTPeHHEN aHEPTr1umn B NpoLecce ncnapeHus u

KOHAeHCaUuK. KnneHune >XnakocTu. Y aenbHas TennoTa napoo6pasoBaHus: b = Nt

BnaXHoCTb BO3yxa

MnaBneHne n Kpuctanamnsauyus. I3MeHeHWe BHYTPEHHEN 3Hepruu npu NaaBneHUn w
KpucTanausaumu. Y penoHas Tennota nnasneHus:

BHYTpeHHSAS 3Heprusa cropaHus Tonnuea. YaenbHas TennoTa cropaHus tonamea: » =
o/T
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MpuHLMnbl paboTbl TennoBbiX ABuratenei. KM/ TennoBoro gsuratens

MpakTunyeckne paboThbl

N3mepeHue y[enbHOW TenysIoEMKOCTM  MeTal/IMYyeckKoro LMAWHAPA; KO/MYecTBa
TENN0Tbl, MONYYEHHOrO BOLON KOMHATHOW TemnepaTypbl (DMKCMPOBaHHOW Macchbl, B
KOTOPYIO OMyLLeH HarpeTbli UWAWHAP; KONM4YecTBa TEN0Tbl, OTLAHHOIO HarpeTbiM
UWIMHAPOM, MOC/ie ONYCKaHWA ero B BOAY KOMHATHOW TemnepaTtypbl; OTHOCUTE/NbHOW
BNIXKHOCTW BO34yXa; YyAeNbHOW TennoTbl NiaBfieHUs Nbja. ViccnefoBaHne U3MeHeHUs
Temnepatypbl BOAbl MPU  pas/IMYHbIX YCNOBUAX; HBNEHUA TennoobMeHa npu
CMeLLVBaHUN XONI04HOM 1 ropsaYyeid BoAbl; npoLecca ncnapeHus

dusnyeckme SBNEHNA B NPUPOLE: MOBEPXHOCTHOE HATSHKEHME U KanuansapHble ABNEHUS
B NpupoAe, KpUcTannbl B npupoje, nanyyeHme ConHua, 3aMmep3aHne BOJ0EMOB, MOPCKMeE
6pu3bl; 06pa3oBaHME pochl, TyMaHa, NHes, CHera

TexHuYeckne YCTPOMCTBA: KanuAnspbl, MNPUMePbl UCMOMb30BaHUA  KPUCTa/oB,
XWLKOCTHbI TEPMOMETP, AaTYMK TemMnepaTypbl, TEPMOC, CUCTEMA OTOMIEHWUS AOMOB,
TUrpoMeTpbl, MCUXPOMETP, NapoBas TypbuHa, ABUraTe/lb BHYTPEHHET0 CropaHus

SNEKTPOMAIMHWTHBLIE ABNEHNA
onekTpusauma Ten. [lea Buaa 3IeKTPUUYECKUX 3apsiL0B
B3anmogelicTBue 3apsXXeHHbIX Ten. 3akoH KynoHa
3aKOH COXpaHeHUs 3NeKTPUYECKOro 3apsaja

DnekTpuyeckoe nose. Hanpsa>XEHHOCTbL 3/1eKTPUYECKOro noad. MpuHuMn cynepnosnumun
3NEeKTPUYECKUX MONein (Ha Ka4eCTBEHHOM YPOBHE)

HocuTenn aneKTpuyecknx 3apsaos. LeiicTBue 3NeKTPMUECKOro MoNs Ha aNeKTpuyeckme
3apagbl. MPoOBOAHUKN U AN3INEKTPUKN

[MOCTOAHHBIN 3NeKTPUYECKMiA TOK. [elcTBMA 3NEeKTPMYECKOro Toka. Cwuna Toka.
HanpsxeHue.

I =u/1, V =N/

ANeKTpMYecKoe ConpoTUBEHNE. Y Ae/IbHOe 3/IEKTPUYECKOe COMPOTUBIEHNE:

K =pl1/8

3akoH Oma And yyactka anektpuyeckon uenu: | = LYK

MocnefoBaTenibHOE COeAMHEHME NPOBOLHUKOB:

]{:122 <T7=u +<72;

MapannenbHoe coeiMHEHMEe NPOBOLHNKOB PABHOIO COMPOTUB/EHUSA:
K=K:/=/.+/;:0=".

CwmellaHHble coeinHEHNS NPOBOLHUKOB
PaboTa U MOLWHOCTb 3N1EKTPMUYECKOro Toka. A = LLIL, P = VI
3akoH [xoyna - JleHua:
N=12 K-1
OnbIT OpcTefa. MarHUTHOe noJsie NPSAMOro NPOBOAHUKA C TOKOM. JIMHUW MarHUTHOM
NHAYKUUK
MarHuTHOe nosie NOCTOAHHOIO MarHuTa. B3aumogeictBne NOCTOAHHbIX MarHUTOB
[eincTBme MarHMTHOro Nosif Ha NPOBOLHUK C TOKOM
OnbITbl Papases. ABNeHME 31eKTPOMArHUTHOM UHAYKUUK. TpaBuno JleHua

MpakTun4yeckne paboTbl
N3mepeHne 3neKTpUYecKoro CONpoOTUBMEHUS PE3NCTOPa; MOLLHOCTU 31eKTPUYECKOro
TOKa; paboTbl 3N1eKTPUYECKOTO TOKA.



Mccnenosanue 3aBUCHMOCTH CHITBI TOKA, BO3HUKAIOIICTO B MPOBOJHUKE (PE3HUCTOPHI, TAMIIOUKA), OT|
HANPSDKCHHS HAa KOHLAX MPOBOAHHMKA, 3aBHCHMOCTH COIMPOTHBICHHS OT AJWUHBI NPOBOJHUKA,
[UIOIAAN €ro MONEPEYHOr0 CEYCHHSA MW VACTBHOro compotueicHua. llpoeepka mnpasuna mis
BICKTPUYCCKOTO HANPSDKCHHS NPH TOCICAOBATCIBFHOM COCAMHCHHH MPOBOJHHMKOB, MpaBHia AN
CHTBI BJICKTPUYECKOTO TOKA IPH NAPaIEIbHOM COSIUHCHHUN MPOBOJHUKOB (PE3UCTOPEI U IAMITOUKA)

317 \@usuueckue senenus 6 npupode: >nexTprEHecKuC SBICHHS B aTMOC(EPE, SICKTPHUCCTBO JKHBBIX
OpPraHU3MOB, MATHUTHOE MOJI¢ 3eMIIH, APSH( MOTIOCOB, POIb MATHUTHOTO MOJIS A )KU3HHU Ha 3eMIIe,
[OSIPHOE CUSTHUE

318 \Texuuueckue ycmpoiicmea: >neKTPOCKOIN, — amMmepMETp, BONBTMETP, PEOCTAT,  CUSTHUMK
BICKTPUYECCKOH 3HEPrHH, JICKTPOOCBETUTEIbHbIC MNPUOOPEI, HATPEBATCIBHBIC SICKTPOIPHOOPEL
(mpuUMeEpbI), SICKTPUUSCKUE NPEIOXPAHUTCIH, 3ICKTPOMATHUT, JJICKTPOABUTATEIL MOCTOSHHOIQ
TOKA, TEHEPATOP MOCTOSHHOTO TOKA

3.19 [JnexTpomarauTHeie BomHbI. Lllkana 3neKTpOMarHATHBIX BOJTH

3.20 JlyueBag mogens ceeta. [IpsaMoamHeHOE pacipoCTpaHEHHE CBETA

3.21 [3axon otpakenus ceeta. [lmockoe 3epkano

3.22 [[IpenomneHue cBeTa. 3aKOH NPEIOMIICHUS CBETA

3.23 |ducnepcus ceeTa

3.24 |Mun3a. Xogx nyueii B munze. doxycHoe paccTosiHue muu3bl. OnTHUeCKAs cuia auHss: b = 1/P

3.25 ['ma3 xak onrryeckas cucrema. ONTHUECKUE MPUOOPHI

3.26 \[Ipakmuueckue paomo:

HMamepenne onTHYECKOH CHITBI COOHMPAIOIICH JUH3BI, (DOKYCHOTO PACCTOSHUS COOHPAOLICH|
THH3BL (O CBOWCTBY PABCHCTBA Pa3MEPOB MPEAMETa U M300paKeHUS, KOTAa NPEAMET PACIOIOKEH B
InBOMHOM (hoKyCe), moKa3ares MPEeIOMICHHS CTEKIA.

Uccnenosanue cBoiicTBa H300pPaKCHHUSA, MONYUCHHOTO C TOMOILIBIO COOHMPAIOIICH JIMH3HL
M3MEHECHUST (DOKYCHOTO PACCTOSHHS JBYX CIIOKCHHBIX ITHH3, 3aBHCHMOCTH YIVIa TPEIOMICHHS
CBCTOBOTO JIy4a OT VIJIa NaJCHHUS Ha IPAHULIC «BO3AYX - CTCKIIO»

3.27 \@uszuueckue senenus 6 npupooe: 3arvenns Connua u JIyHBI, LBETA TEN, ONTHUECKHE SIBICHHUS B
aTmocdepe (1Bet HeOa, pedpaxis, pagyra, MEPax)
3.28 |Texnuueckue ycmpoiicmea: 04Ky, ICPUCKOI, HoToanmapat, ONTHICCKUEC CBETOBOIEI
4 |[KBAHTOBBIE ABJIEHUA
4.1 |PamgnoaxtuBHOCTH. Asibha-, OcTa-, ramma-usaydcHus. Peakuuu aneda-u 6era-pacnaga
4.2 |Onsrte Pesepdopaa nmo paccesuro anba-gactun. [InaretapHas Mmoaens aroma
4.3 |Coctas aromuoro siapa. Mzotomst
4.4 [lepmon noxypacnana aTOMHEIX SAEP
4.5 |Slaepubic peakunn. 3aKOHBI COXPAHCHUS 3aPSI0BOTO H MACCOBOTO YUCET
4.6 |\@usuueckue s6neHus 6 npupode: ECTCCTBEHHBIM PAIHOAKTHBHBIH (DOH, KOCMHUECKHE IyuH,
PAIUOAKTUBHOEC H3IYUCHHC NPUPOJHBIX MHHEPATIOB, ACHCTBUC PAJUOAKTHBHBIX H3IYUCHHH HAa|
OpraHu3M YEeIOBEKA
4.7 |Texnuueckue ycmpoiicmea: crieKTpOCKOI, MHIMBUIYATbHBIH JO3MMETD, KaMepa Buibcona, saepHas
BHEepreTHKa
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