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MHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢u3mke Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHHs COCTaBJeHA Ha
OCHOBE MOJIOKEHUN M TpeOOBaHMI K pe3yabTaTaM OCBOEHMSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTenbHOM TporpamMMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€Tom
denepanbHON pabodeil mporpamMmbl BocnuTaHus W KoHIENImy TNpernojaBaHus y4eOHOTO
npeaMera «Pusukay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HampaBleHO  Ha  (OpPMHpPOBaHHE
€CTeCTBEHHO-HAYYHOW T'PAaMOTHOCTH OOYyYarOIIUXCS W OpPraHM3alWI0 W3Yy4eHHUs (QHU3UKU Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKEe YYUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO
npeamera B peanmmszanuu  TpedoBanuit PI'OC OOO K IUIAHHPYEMBIM JIUYHOCTHBIM U
METanpeIMETHbIM  pe3yiabTaTaM  OOydeHHs, a  TaKK€  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEIMETOB Ha YPOBHE OCHOBHOI'O OOLIEr0 00pa30BaHHUs.
[Iporpamma no ¢u3MKe yCTaHABIMBAET pacrpeiesieHre ydyeOHOro MaTepualia 1o rojam
oOyyenus (IO Kiaccam), NpeJiaraeT NPUMEPHYIO TOCIEI0BATEIbHOCTh H3YYEHHUS TeEM,
OCHOBAHHYIO Ha JIOTHKE pa3BUTHUsI MPEIMETHOTO COJEpKaHUus M Y4E€Te BO3PACTHBIX
0coOeHHOCTEH 00yJaromuXCs.
[IporpamMma no ¢u3uke pa3padoTaHa C IO OKa3aHUSI METOAUYECKON OMOIIM YUUTEII0
B CO3JJaHUM paboyell porpaMMBbl 110 y4eOHOMY IIPEIMETY.
@dwusnKa SBIAETCS CHCTEMOOOPa3yIOIMM JUIS €CTECTBEHHO-HAYYHBIX yU4EOHBIX IPEAMETOB,
IIOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOILECCOB M SBJICHUH, N3y4aeMbIX XUMUEH,
Onosiorueit, acTpoHOMUEH U (PU3NUECKON reorpadueil, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeloCTaBisieT HauboJiee sicCHble oOpa3lbl NMPUMEHEHHsS HAy4YHOTO MeEToJa
[IO3HAHUS, TO €CTh CII0CO0a MOITY4YEHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OpnHa W3 THaBHBIX 33734 (U3MYECKOT0 00pa3oBaHHSA B CTPYKTYpe OOIIero oOpa3oBaHHS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH M HHTEpeca K Hayke Yy
00yJaromuxcs.
Wzyuenne ¢usnkn Ha 0a30BOM YpOBHE TMPEIIOjaraeT OBJIAJCHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHI €CTECTBEHHO-HAyYHYI0 TPAMOTHOCTb!
® HayyHO OOBSICHSTH SIBIICHUS;
® OLEHUBATh U MOHUMATh 0COOEHHOCTU HAYYHOI'O UCCIIEJOBAHMS;
® UHTEPHPETUPOBATH JAaHHBIE W MCIOJIb30BaTh HAy4YHbIE J0KA3aTeJIbCTBA JIJIS
IIOJIy4EHUS BBIBOJIOB.
Lemn wm3yuenus (puU3MKK Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMS ONPE/ICICHBI B
Konuenuuu npenogaBanus yueOHoro npeaMera «®Pu3nka» B 00pa30BaTEIbHbIX OPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaqu3ylONMX OCHOBHBIE O00ME00pa3oBaTeNbHBIE IMPOTPAMMBI,
yTBepkAEHHOW pemenuem Kosutermm MunucreperBa npocsenienust Pocculickoint ®denepanun
(npotokoin ot 3 gexadps 2019 r. Ne IIK-4BH).
Henn uzyyenus ¢pusuku:
e npuoOpeTeHHe HHTEpeca M CTPEMJICHHS OOYJaroIuXcs K HAYYHOMY H3YyUCHHIO
IIPUPO/IbI, Pa3BUTHE UX UHTEIIEKTyalbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUS U (OPMHPOBAHUE
HCCIJIEIOBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (dopMupOBaHHE HAYYHOTO MHUPOBO33PECHHUS KaK pe3ysbTara U3y4eHHs OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (dopMupOBaHHE MPEICTABICHUNA O POJH (PU3UKHU JUIS PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUI;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccunoHaTbHON
JEATeNbHOCTH, CBA3aHHOH C (PU3UKOM, MOATOTOBKA K JAJIbHEHIIEMY O0OY4YEeHHUIO B 3TOM
HaIpaBJICHUU.
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JIoCTIDKEHHE STHX IeJied MporpaMMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

o0Opa3oBaHus 00eCIeUNBACTCS PEIICHUEM CIICAYIOIINX 3a4a4:

e npuoOpeTreHHEe 3HAHWKA O JAWCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, MEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHEe YMEHHWH OIUCHIBaTh U OOBSICHATH (PU3MUYECKHE SIBICHUS C
MCTIOJIb30BAHMEM TTOJTYYCHHBIX 3HAHUIA;

® OCBOGHHE METOJIOB pEUICHHS NPOCTEHIINX Ppacu€THBIX 3a/Ja4 C HCIOJIb30BAHUEM
(bU3NIEeCKUX MOIeIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

® Dpa3BUTHE YMEHUH HAOMIOAATh TPUPOAHBIC SIBICHUS W  BBIIOJHATH  OTBITHI,
nabopaTopHble pabOTHl M AKCIEPHUMEHTAIBHBIE HCCIEAOBAHUS C HCIIOJB30BAHHEM
M3MEPHUTEIBHBIX PUOOPOB;

e ocBocHHE MPUEMOB PabOTHl ¢ WHPOpPMAIHCH (U3MUSCKOTO COJMCPIKAHUS, BKIFOYAs
WHPOPMALMIO O COBPEMEHHBIX JOCTIDKEHHSX (H3UKH, aHAIW3 W KPUTHYECKOE
OlLICHMBaHME UH(OpPMaLIUY;

® 3HAKOMCTBO CO cepamu MPoPeCCUOHATBHON JACATEIHHOCTH, CBA3AHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha IOCTHKECHUAX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUA
otBoautcs 204 vaca: B 7 kitacce — 68 yacoB (2 yaca B HezieN0), B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 yaca (2 yaca B HEZIETIO).

[Ipenyaraemsrii B mporpamme 1o (Gpu3mMKe nepedeHb J1a00paTOPHBIX PadOT U ONBITOB HOCUT
PEKOMEHATENbHBIN XapakTep, Y4UTeNb JAelaeT BhIOOp MpoBeneHHS JTaOOpaTOPHBIX PadOT H
OTIBITOB C YY4ETOM MHIMBUIYAIbHBIX OCOOCHHOCTEH 00YJalONINXCs, CITMCKA KCIIEPUMEHTATbHBIX
3aJJaHUi, TIPEAJIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMEHa 10 (hU3HKe.

COJAEPKAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. @u3uka u e€ poJib B NIO3HAHUM OKPY:KAa0IIero Mupa.

®usuka — Hayka o npupoje. SABnenus npuponasl. PU3NUECKUE SABICHUSA: MEXaHUYECKUE,
TEIIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®usnueckue BenuuMHBL M3Mepenue ¢usndeckux BennuuH. Duszndeckue npUOOPHI.
[TorpemHocTe n3MepeHnid. MexayHapoiHas CUCTeMa €IHHMII.

Kak ¢u3uka m qpyrue ecTeCTBEHHBIE HayKH H3y4aroT NpUpoay. EcTecTBeHHO-HAy4HBIH
METOJi [O3HAHMUS: HAOIIOJEHHE, IIOCTAHOBKA HAyYHOTO BOIPOCA, BBIABIW)KEHHWE TIMIIOTES,
SKCTIIEPUMEHT TI0 TPOBEpKE THUIOTE3, OObsACHeHHWE HalmogaemMoro spieHus. Omnucanue
(bU3NIECKUX SBICHHUIA C TIOMOIIBIO MOJECTICH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC SIBJIICHHUSL.

2. ®wuznyeckue nMpuOOPHI M MPOLEAYpa MPSIMBIX H3MEPEHHH aHAJIOTOBBIM M HH(PPOBHIM

prOOpPOM.

Jlabopamopnsie pabomul u onvimel.

Onpenenenne HEeHbl JeJIEHUs MIKAJIbl U3MEPUTEIBHOIO Mproopa.

N3mepenue paccTossHUM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenre pa3sMepoB MajbIX TE.

N3mepenue temmeparypbl NpH IIOMOIIM YKUAKOCTHOTO TEepMOMETpa M JaTdydKa
TEMIIEPATYPHI.
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6. IlpoBeneHue wuccienoBaHUS IO IPOBEPKE TUIOTE3bl: AANBHOCTh MOJETA LIApHKa,
MYIEHHOTO0 TOPU30HTAIBHO, TEM 0O0JIbIlIE, YeM 0OJIbIlIE BHICOTA ITYCKA.

Pa3nea 2. [leppoHauyanbHble CBeJleHUS 0 CTPOCHHUH BellecTBA.

CrpoeHue BelecTBa: aTOMbl W MOJIEKYJIbl, HUX pa3Mmepbl. OMbBITHL, J10Ka3bIBAIOLIUE
JMCKPETHOE CTPOEHHE BEIECTBA.

JIBukeHue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBMKEHHUS YacTUL[ C TEMIEpPaTypoi.
bpoynoBckoe naBmwkenue, muddy3us. BzaumMonelicTBHe dYacTHIl BEUIECTBA: NPUTSHKCHHE U
OTTAJIKUBaHUE.

ArperaTHbleé COCTOSIHUSI  BEILlECTBA: CTPOCHHE TIa30B, KUAKOCTEH M TBEPABIX
(kpucTayuinyeckux) Ted. B3auMocBs3p MeXay CBONWCTBaMHU BELIECTB B PAa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSHUI
BO/IBL.

Hemoncmpayuu.

1. Habmogenne OpOyHOBCKOTO JIBH)KECHUSI.

2. Habmopaenue muddysuu.

3. HaOmonenue sBneHMA, OOBSCHIIOMNXCSA MPUTSHKEHHUEM HIIM OTTAIKHBAHUEM YaCTHUI]

BELIECTBA.

Jlabopamopnuie pabomuel u onvimel.

1. Ormenka nuameTpa aToMa METO0M PSJIOB (C UCTIOJB30BaHUEM (GoToTpaduii).

2. OnbIThI 0 HAOJIIOCHUIO TETUIOBOTO PACITUPEHUS ra30B.

3. OmnbIThl 10 OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISPHOTO MIPUTSKEHUS.

Paznen 3. /IBu:xenune u B3anMojeiicTBue TeJl.

Mexannyeckoe JBUKEHHE. PaBHOMEpHOE M HepaBHOMEpHOEe JBHKeHHE. CKOpOCTb.
CpenHsis CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHUU. PacyéT myTu U BpeMEHU JBUKEHHUS.

SBnenue wHepnuu. 3aKOH HHEpUUU. B3aumonelcTBUEe TeNl KaK MpPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHUS Teld. Macca kak Mepa uHepTHoctu Tena. [lmotHocTs BemiectBa. CBS3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakTepucTuka B3aumojeiictBus ten. Cuna ynpyroctu M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOLIBIO JUHAMOMETpa. SIBleHHE TAroTeHus U cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux ImiaHetax. Bec tema. HeBecomocth. CliokeHue Cuil, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomas cui. Cunia TpeHus. TpeHne CKOJIbKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habnronenne MexaHU4eCKOTO ABIDKEHHS TEa.

N3mepenue ckopoCcTH MPSMOJIUHEHHOTO JBUKEHHUS.

Habnronenue siBieHus: HHEPIHH.

Habnronenne n3MeHEHUs: CKOPOCTH MPH B3aUMO/ICHCTBHUH TeIl.

CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEJL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

ﬂaﬁopamopubw padomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHHUS (IIapuKa B >KUIKOCTH, MOJEIU
ANEKTPUUECKOTO aBTOMOOMIISI U TaK JIajiee).

2. Omnpenenenue cpenHed CKOPOCTH CKOJIbXEHHsSI Opycka WM IIapuKa MO HAKIOHHOM

IIJIOCKOCTH.

Onpenenenne IIOTHOCTU TBEPJIOTO Tea.

4. OmpITHl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh pacTsoKeHHs (aedopMariun) IpyXKHHBI OT
IIPUJIOKEHHOMN CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTDb CHJIBI TPEHUS CKOJIbKEHHSI OT Beca Tella U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nea 4. laBnenune TBEPABIX TeJl, AKUAKOCTEH H ra3oB.
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Hasnenue. CriocoObl yMEHbILIIEHUS U YBEIMUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUA Tra3a oT 00béMa, TemnepaTypsl. [lepenaua naBiaeHust TBEPABIMHU TEIAMHU, KUIKOCTIMU
u razamu. 3akoH llackans. [THeBMaTnyeckre MamvHbL. 3aBUCHUMOCTD JABICHHS KHIKOCTH OT
rmyounasl.  ['mapocratmueckuit  mapagokc. CooOmarommecss  cocynasl.  ['mapaBmudeckue
MEXaHHU3MBI.

Atmocdepa 3emumn u atMochepHoe naBieHHe. [IpHUMHBI CYIIECTBOBAHWS BO3TYNTHOM
obosoukn 3emimn. OnbiT Toppuuerumm. M3mepenune atmocdepHOro maBicHHS. 3aBHCHMOCTH
aTMOC(EepHOTO JaBJCHHS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl mius u3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBUE KUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITasikuBaromas (apxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxoraBanue.

Hemoncmpayuu.

1. 3aBUCHMMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. Ilepenaua naBneHUs KUJIKOCTHIO U Ta30M.

3. CooOlmraromuecs CoCy/Ibl.

4. T'mapaBnudeckuil mpecc.

5. IlposiBneHue neiicTBUs aTMOC(HEPHOTO AABJICHUS.

6. 3aBHCHMOCTHh BBHITAIKHBAIONICH CWJIBI OT OO0BEMa MOTPYKEHHOW dYACTH Tela H
MJIOTHOCTHU KUIKOCTH.

7. PaBEHCTBO BBITAJKUBAIOIIEH CUJIbI BECY BBITCCHEHHOW KUJKOCTH.

8. VYcnoBue mniaBaHMsl Ted: IJIaBaHUE WM TOTPY)KEHHUE TEl B 3aBUCUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEH TEJA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimel.

1. HccrnenoBanue 3aBUCHMOCTH Beca Telia B BOAE OT 00bEMa MOTPYKEHHON B KUAKOCTh

4acTH TeJa.

2. OmnpeneneHue BbITAIKUBAIOIIEH CHUJIbI, ACUCTBYIOLIEH Ha TeIO, NOTPYXEHHOE B

KHUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKUBAIOUIEH CHJIBI, JCUCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MACCHI TEJIA.

4. OnbIThl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD BBITAJIKMBAIOIIECH CHUJIbI, ICUCTBYIOIIECH Ha
TE€JO B )KUJKOCTH, OT 00bEMa MOrpyKEHHON B JKUJKOCTb YACTH Te€la U OT INIOTHOCTU
KUJKOCTH.

5. KoHcTpynpoBaHHe apeoMeTpa WM KOHCTPYMPOBAHHME JIOAKA M OIIpEICIICHHE €€
Irpy30I0AbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MoOLIHOCTb.

[Ipocthie MexaHU3Mbl: pblyar, OJOK, HakJIOHHas IUlOocKocTh. [IpaBuio paBHOBecus
peryara. [IpuMeHeHne mpaBmiia paBHOBECHSI phlyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJ mpocteix MexaHu3MoB. [IpocThie MeXaHNU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KunHetmyeckas W mnoTeHUuMalibHass »Heprus. [lpeBpaimenue
OJIHOTO BUJA MEXaHUYECKOM 3HEPruu B APYyroil. 3aK0H COXpaHEHUs SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHUS IPU PaBHOMEPHOM [JBM)KEHMH Tejla [0

TOPU30HTAIIBHON IOBEPXHOCTH.

2. MHccnepoBanue yciaoBUi paBHOBECHS phlyara.

3. Wzmepenne KIIJ] HakIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPTUu.
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Pa3nes 6. TenJioBble siBJIeHUS.

OCHOBHBIE I10JI0KEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3sMepbl aToMOB U MoJieKyld. ONbITbl, MOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEPAOTO, JKUAKOTO U ra3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucraminyeckue u
amopHbie Tena. OOBsICHEHNE CBOWCTB Ia30B, JKUJIKOCTSH U TBEPABIX TSI HA OCHOBE TOJIOKEHHH
MOJIEKYJISIpHO--KUHETHUeCKOi Teopuu. CMmauuMBaHWE U KalWUISpHbIE sBJIEHUA. TernsoBoe
paciupeHue U cxxaTue.

Temneparypa. CBsA3b TeMmmepaTypbl CO CKOPOCTbIO TEIIOBOTO JIBUJKEHUS YacTHII.
Buyrpennsis sHeprus. CriocoObl H3MEHEHHsS BHYTPEHHEW OJHEpPruM: TeIulonepenada u
coBepuieHre padboThl. Bubl Temionepenaun: TeII0NpPOBOAHOCTb, KOHBEKIUS, U3JIyUYEHUE.

KonuuectBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. TeriooOMeH U TEemjaoBOe
paBHOBecHE. YpaBHEHHE TEIUIOBOTO OanaHca. IlnaBneHue m oTBepieBaHUE KPUCTAIIIMYECKUX
BEIIECTB. YJenbHas TemioTa IuiaBieHus. [lapooOpa3zoBanue W KoHueHcaius. VcmapeHwue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHHUS OT
aTMOC(EepHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIIMBa. Y iebHasl TEMJI0Ta CTOPAHHUSL.

[Ipunuunsr pabotsl TemmoBeix asurareneit KIIJ[ TtemoBoro nsurarens. Temosbie
JIBUTATENIH U 3aLIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaX.

Hemoncmpayuu.

Habmoenue OpoyHOBCKOTO JIBHYKEHUSI.

Hab6monenue nuddysun.

HabGnronenue siBieHUi cMauMBaHuUs M KalTWJUISIPHBIX SIBIICHHH.

HaGnroneHnune TemioBOro pacuupeHust Tel.

V3meHeHne naBiieHus ra3a npu N3MEHEHHH 00bEMa M HarpEeBAaHUH WITHA OXJIAXKICHHH.

[IpaBuna n3mepeHus: TemrepaTypsbl.

Bunael reronepenayu.

OxnaxJiIeHue NpU COBEPLUICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHur pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHeHHE TEMIOEMKOCTEN pa3IMUYHbIX BELIECTB.

11. HabnroneHne KUIECHHUS.

12. HabmrogeHne moCTOSIHCTBA TEMIIEPATYPhI IIPH T1JIaBJICHHH.

13. Mojenu TenaoBbIX ABUTATEIICH.

Jlabopamopnwie pabomuel u onvimel.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO IPUTSKEHUSL.

OnbIThI 10 BRIpAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOW COJIM WJIM caxapa.

OnpIThI 10 HAOIIOACHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEN U TBEPBIX TEI.

Ornpenenenue qaBiaeHUs BO3AyXa B OaJUIOHE MITIPHUIIA.

OnbIThI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh JIaBJIEHMSI BO3JyXa OT €ro o0béMa Hu

HarpeBaHus WIN OXJIaXKICHUS.

6. IlpoBepka THUNOTE3bl JMHEHHOW 3aBUCHMOCTH JUIMHBI CTOJOMKA JKHUIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEpaTypBhI.

7. HabmoneHne m3MeHEHHsI BHYTPEHHEH SHEPIHU Tela B Pe3yJbTaTe TeIUIoNepeaadn H

pabOThI BHEIITHUX CHIL.

HccnenoBanue siBieHus TEII000MeHa IpY CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.

9. Ormpenenenre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJIOM MpU TEIJIOOOMEHE C
HarpeThiM METaNINYECKUM LIUJIUHAPOM.
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10. Ompenenenue yaeabHON TEMJIOEMKOCTH BEIIECTRA.

11. UccnenoBanue npouecca uCapeHus.

12. Onpezenenrne OTHOCUTEIBHOM BIIaXKHOCTH BO3/TyXa.

13. Omnpenenenue yaenbHOU TEIJIOTHI TIJIABICHUS JIbJIA.

Pa3nen 7. DiekTpryeckue 1 MATHUTHbBIE SIBJICHHUS.

Onextpuszanus Ten. JBa poja 3MeKTpUUECKHUX 3apsiioB. B3zaumopelicTBue 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTB CHJIBI B3aMMOJEMCTBUS 3apsKEHHBIX TEl1 OT BEJIMYUHBI
3apsAZI0B U PACCTOSIHUS MEX]y TEIAMH).

Onextpuueckoe mnose. Hanpsoxk€HHOCTh 3nekTpuyeckoro nosist. [IpuHuun cyneprno3unuu
AJIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJeMEHTapHbIM 3nekTpuueckuil 3apsan. CrpoeHue
atoma. [TpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsja.

DOnexTpuyecKuil TOK. YCJIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOr0 ToKa. McTouHuku
MIOCTOSIHHOTO TOKa. JIeHCTBUSA 3JIEKTPUYECKOrO TOKa (TEIVIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTpUUYECKUH TOK B )KUJIKOCTSIX U ra3ax.

Onextpuueckass uenb. Cuna Toka. JnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBIEHUE BellecTBa. 3akoH Oma 18 ydacTka LEMu.
[TocnenoBarenbHOE 1 NapauIeIbHOE COETMHEHUE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH ANIEKTPUYECKOTO ToKa. 3akoH J[xoyns—JIenma. Dnekrpudyeckue nemnu
U NOTPEOUTENH IEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIKaHMeE.

[TocrostHHbIE MarHuThl. B3auMojeicTBME NOCTOSIHHBIX MarHUTOB. MAarHutHOE IOJIe€.
MarnuTHOoe noJie 3eMJId 1 €ro 3Ha4eHHe JUIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHutTHoe moJie
AIEKTPUYECKOTO TOKA. [[puMeHeHue JIEKTPOMAarHuTOB B TEXHUKE. JI€ICTBUE MAarHUTHOTO TOJIS
Ha T[POBOJHUK C TOKOM. OJIEKTPOJBUIATENb IOCTOSHHOrO ToKa. Mcmosib3oBaHue
AJIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M HAa TPAHCIIOPTE.

OnpiTel  @apaness. SIBieHue  snekTpomMarHuTHoOM  uHaykuuu. IlpaBuio  JleHua.
OnekrporeHeparop. CrnocoObl TOJyYeHUS] DIEKTPUUECKOM DSHEPruu. ODJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnekTpu3alus Tel.
JIBa poja JIEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE JIEKTPOCKOIA.
DneKTpocTaTH4eCcKast UHYKIIHSL.
3aKOH COXpaHEHMsI JIEKTPUUECKUX 3apsI0B.
[IpoBOJHUKYU U TUAIIEKTPUKU.
MonenrpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
HcTouHMKH TOCTOSHHOTO TOKA.
JIeNCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJIKOCTH.
. I"'a30BBIi1 pa3ps.
. I3MepeHue cuiibl Toka aMIepMeTpoM.
. I3MepeHnue 31eKTpruuecKoro Haps>KeHUs! BOJIbTMETPOM.
. Peocrar u mara3uH CONpOTHBIICHUH.
. B3aumoieficTBie MOCTOSIHHBIX MarHUTOB.
. MozienpoBaHue HEBO3MOXKHOCTHU Pa3/I€ieHMsI IOJIFOCOB MarHUTA.
. MonienpoBaHue MarHUTHBIX M0JIEH MOCTOSIHHBIX MarHUTOB.
. OnbIT Dpcrena.
. MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHur.
. [lelicTBME€ MarHMTHOTO MOJIS1 HA MPOBOIHUK C TOKOM.
. DIEKTpOABUTaTENb IOCTOSIHHOTO TOKA.
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22. UccnenoBaHue sIBICHUS SJICKTPOMArHUTHON WHIYKIIHH.
23. Onbrter Dapagest.
24. 3aBUCHMOCTb HAPABJICHUS MHIYKIIMOHHOTO TOKA OT YCIOBHH €ro BOSHUKHOBEHHS.
25. DieKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomul u onvimol.
OmnbITH IO HAOIOICHHUIO IEKTPU3AIMH TEJI MHIIYKIIUEH U PH CONPUKOCHOBEHHHU.
HccnenoBanue nefcTBUS IIEKTPUUECKOTO MOJI HA IPOBOJAHUKH U JUBIEKTPUKH.
COopka 1 IpoBepKa padOTHI IECKTPHUSCKOH IIETH TOCTOSTHHOTO TOKA.
W3mepenue u peryinpoBaHUe CUIIbI TOKA.
V3mepeHune u peryimupoBaHne HAIIPSKEHUSI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS HA PE3UCTOPE.
7. OnbITBL, JAEMOHCTPHUPYIOIIHE  3aBUCHMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHHS
IIPOBOJIHUKA OT €ro JJIUHbI, TUIOIAIU [OIIEPEYHOr0 CEUEHUS U MaTepHraia.
8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUN IPU MOCIEAOBATEIBLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka npaBuia Jiisl CUJIbI TOKA MPU NapauieIbHOM COETUHEHUH PE3UCTOPOB.
10. Onpenenenue paboTHI AMEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
11. Onpenenenue MOLHOCTH AIEKTPUUECKOTO TOKA, BBIJENIIEMOM Ha PE3UCTOPE.
12. ViccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYILErO YEpe3 JaMIOUKy, OT HalpsKEeHUs
Ha HEH.
13. Onpenenenue KII/l narpeBarens.
14. UccrnenoBanne MarHUTHOTO B3aUMOJICHCTBHS IOCTOSTHHBIX MarHUTOB.
15. U3ydeHue MarHuTHOTO TIOJII TIOCTOSTHHBIX MArHUTOB IPH HMX OOBEAWHEHHH W
pas3aesieHun.
16. ViccnenoBanue neMCTBUS 3JEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCHIMOCTD CHJIBI B3aUMOJICHCTBHS KATYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPABJICHUS TOKA B KaTYIIIKE.
18. M3yuenue neicTBUS MarHUTHOTO NOJISl HA TPOBOJHUK C TOKOM.
19. KoncrpynpoBaHue U u3yueHue paboThl JIEKTPOABUTATES.
20. U3mepenue KIIJ anekTpoaBuraTtenbHON YCTAaHOBKH.
21. OnpITHl MO WMCCIENOBAHUIO SBJICHHS 3JIEKTPOMAHUTHOW WHAYKIMH: HCCIEIOBAHUE
M3MEHEHHI 3HAaYCHUsI M HAlIPaBJICHUSI MHIYKIIMOHHOTO TOKA.
9 KVIACC

ANl e

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBW)KECHMs. PaBHOMepHOe mnpsMoOJMHEHHoe JABukeHue. HepaBHomepHOE
npsiMoJiuHeiHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHas. CKOPOCTb Tejda INpU HEPaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMouHelHoe aBrkenne. CBo6oiHoe nageHue. OnbIThI
lNannes.

PaBHOMepHOE ABMkKEHUE TO OKpYXKHOCTHU. [lepron u yactora oOpamenus. JluneitHas u
YIJIOBAsi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

[IepBbit 3akoH Hprotona. Bropoi 3axkon Herorona. Tperuit 3akoH Herorona. IIpuHnmn
CYIIEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJBXEHHUS, CHJIa TPEHUS
IIOKOS, IPYT€ BUJIbl TPEHUSL.



Cuna TAXKECTM U 3aKOH BCEMUPHOIO TSATOTEHUS. YCKOPEHHE CBOOOJHOIO IaJeHUs.
IBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEPErPY3KHU.

PaBHOBecue marepuanbHOU TOukH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynesc Tena. M3smeHnenue ummynbca. MmMnynbc cuiibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckasi paboTa U MOIIHOCTb. PaboTa cuil TsbkecTH, ynpyroctH, Tpenus. CBsi3b

SHEpPruu

u pa6OTI)I. HOTGHHI/IaJII)Haﬂ OHEprusa TCjIa, MNOAHATOrO HaA IMOBCPXHOCTHIO 3CMIIH.

[ToreHnmanpHas 3Heprus c:karod npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUUECKON SHEPTHH.

Hemoncmpayuu.

1. HabmrogeHne MEeXaHHYECKOTO JBMKEHUS TeJla OTHOCHTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME NyTEH M TPAEKTOPHUM JBUKEHUS OJHOTO U TOTO € TejJa OTHOCHUTEIbHO
PAa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO ABHKEHUS.

4. HWccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMUS.

5. HabmoneHue IBMKEHHS TEJIa IO OKPYKHOCTH.

6. HabmoneHne MexaHMUECKUX SBJICHHA, TPOUCXOIIIINX B cucTeMe oTcuéTa «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCHTENHFHO KaOMHeTa (hU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS Te€lla OT MACChl T€la U JEUCTBYIOLIEH Ha HETO CUIIBI.

8. HaOnronenue paBeHCTBA CHII TIPU B3aUMOJICHCTBUH TEJ.

9. V3meHeHue Beca Tena pU YCKOPEHHOM JIBUKEHUHU.

10. [lepenaua uMiynbca Ipu B3aUMOJICHCTBUM TEJI.

11. IIpeoOpa3zoBaHust SHEPTUN TIPU B3aUMOJICHCTBUH TEIL.

12. CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTrOM B3aUMO/IEHCTBUU.

13. CoxpaHeHue uMIlyJabca Ipu aOCOIIOTHO YIIPYroM B3auMOAEHCTBUU.

14. HabnroeHre peakTHBHOTO JIBH)KCHUSI.

15. CoxpaHneHne MEXaHUYECKOM 3HEPTUU IIPU CBOOOJHOM MAJCHUH.

16. CoxpaHeHne MEXaHUYECKOM 3HEPTUU NIPU JBMKEHUHU TeNa MO AEUCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimel.

1.

2.

*®

10.

KoHcTpynpoBanue TpakTa JUisl pa3roHa M JAlbHEWIIEro pPaBHOMEPHOIO JBHKEHUS
LIapyKa WU TEJIEKKH.

Omnpenenenne cpeHENl CKOPOCTH CKOJBXKEHMsI OpycKa WM JBUKEHHS IIapUKa IO
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHne yCKOpEHHUsl Tejaa IMPU PABHOYCKOPEHHOM JIBH)KEHUM IO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTU OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3
Ha4aJbHOW CKOPOCTH.

[IpoBepka rumnore3bl: €ciIM IPU PAaBHOYCKOPEHHOM JBMKEHMM 0€3 HadaJbHOU
CKOPOCTH ITyTM OTHOCSTCSI KaK psJi HEUYETHBIX YMCEI, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHS OT CHJIBI HOPMAaJIbHOTO
JTABJICHHUS.

Omnpenenenue kKodpPuIMEeHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne paboOTbl CUJIbl TPEHUS IPU PABHOMEPHOM JIBUKEHUM Tela IO
TOPHU30HTAIBHON IOBEPXHOCTH.

Onpenenenne pabOThl CUJBI YHPYrOCTH IpPH MOABEME Ipy3a C HUCIOJb30BAHUEM
HEMNO/ABUYKHOTO U MOJABMKHOTO OJIOKOB.



11. M3ydyeHue 3akoHA COXpAaHEHHUS SHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarensnoe nemxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHWH: TEPHOJ, 4acToTa,
amIuTyna. MareMaTHyeckuii W IPYKHUHHBIM MasTHUKM. lIpeBpamienne sHeprum Ipu
K0J1e0aTeIbHOM JIBKCHHU.

3aryxatomue kojebanus. BeiHyxaenHsle konedbanus. Pesonanc. MexaHn4eckue BOJIHBI.
CpoiicTBa MexaHM4eCKUX BOJIH. [IposiosibHBIE U MOIIEpeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. 'pOMKOCTB 3ByKa ¥ BbicOTa TOHA. OTpakeHnue 3Byka. MIH(pa3Byk u yabTpas3ByK.

Hemoncmpayuu.

Habnronenue xonebanuii Te Mo AEHCTBHEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebaHuii rpy3a Ha HUTH M HA TIPY>KUHE.

Habnronenue BBIHYX/IEHHBIX KOJIEOaHHU U pe30HAHCA.

Pacrnipoctpanenue npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habnronenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHUI PE30HAHC.

ﬂaﬁopamopubw padomot u onvimol.

1. Omnpenenenue 4acTOTHI ¥ EPUOJIA KOJI€OaHUI MaTeMaTHUYECKOIO MasiTHUKA.

2. OmnpeneneHue 4acTOThI U epro/ia KoieOaHUI NPYKUHHOTO MasgTHHKA.

3. HccnenoBaHue 3aBUCMMOCTU IepHoJa KojeOaHUIl MOJBEIIEHHOIO K HUTHU Ipy3a OT

JUIMHBI HUTH.

4. HWccnenoBaHue 3aBUCHUMOCTH IepHoJa KojeOaHUM MPYKUHHOTO MasTHHUKA OT Macchl

rpysa.

5. TlpoBepka HE3aBUCHMOCTH TeEpHOJia KOJeOaHWIl Tpy3a, MOJABEIIEHHOTO K HUTH, OT

Macchl rpysa.
6. OnbITBL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TMepuoJa KOJEOAaHWH MPYKUHHOTO
MasiTHUKA OT MAcChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHne yckOpeHUs: CBOOOIHOTO TMaCHUsI.

Pa3nen 10. DinekTpoMarHuTHoe 1M0Jie M 3JIeKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHUTHOE ToJie. DJIEKTPOMAarHuTHble BOJHBL. CBONHCTBA 3IEKTPOMArHUTHBIX
BoJH. [lIkana anexkTpoMarHUTHbBIX BOJIH. Vcnonab3oBaHue 37€KTPOMAarHUTHBIX BOJIH Uil COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomuel u onvimel.

1. M3ydeHue CBOHCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TeedoHa.

Pa3nen 11. CBeToBbIe IBJICHHS.

JlyueBasg mopenb cBera. Mcrounuku cera. IIpsMoJIMHEITHOE pacnpOCTpaHEHUE CBETA.
3armenus Connna u Jlynel. Otpaxkenue ceta. [110ckoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBeTa. [lojiHoe BHyTpeHHEEe OTpaKEHUE CBETA.
Hcnosib30BaHNEe NOJHOTO BHYTPEHHETO OTPaXXEHUs B ONTHYECKUX CBETOBOJAX.

Jluaza. Xon mydedt B nmu3ze. Omnrtuyeckas cucrema (oToamnmapara, MHKPOCKOINA U
Teneckomna. ['a3 kak ontudeckas cucremMa. baM3opykocTs U 1adbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio’keHne CeKTpalibHbIX 1[BETOB.
Jucnepcus cera.

Hemoncmpayuu.

1. IIpsMonMHENHOE pacpOCTPAHEHUE CBETA.

2. OrtpaxeHue cBeTa.

S
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[Tonyyenue n300pakeHH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xon my4eil B coOuparoliei JInH3e.

XOoJ 1y4el B pacCEUBAIOLIEH JIMH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.

[Tpunuun neiictBus gporoanmnapara, MUKpPOCKOIA U TEIECKOIA.

10 Mopens riasa.

11. PaznoxeHnue 0ei0ro cBera B CEKTP.

12. [lony4yenue 6e10TO CBETA MPHU CIOXKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH YIjla OTPaXKEHUsI CBETOBOTO Jyda OT yIJla NaJeHHUs.

2. H3yueHue XxapakTepUCTUK N300paKEHUS IPEIMETA B IFIOCKOM 3€pKajle.

3. HccnenoBaHue 3aBUCMMOCTH yIJla IPEJIOMIIEHUS! CBETOBOTO Jiyda OT yrja MaJeHUs Ha
IPaHULIE «BO3LyX—CTEKIION.

[Tonydyenune n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne (OKYCHOTO PaCCTOSHUS M ONTUYECKON CHITBI COOMPAIOIICH JTUH3BI.
OnbIThI 10 Pa3JI0KEHUIO OEJI0T0 CBETa B CIEKTP.

OmnbITHl IO BOCIPHSTHIO I[BETA MPEIMETOB NPU HX HAOIIOJCHUU 4Yepe3 I[BETOBBIC
GUIBTPHI.

Pasnen 12. KBanToBble sIBJIEHHA.

OmnsiTel Pesepdopaa u nnanerapHas mojens atoma. Mogaens atoma bopa. Hcnyckanue u
noryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie ClIEKTPHI.

PannoaktuBHoCTh. Anbda-, Oeta- W ramma-usznydenus. CTpoeHHE aTOMHOTO Spa.
Hyxinonnas Mopnens aromuHoro sigpa. M3oromel. PannoaktuBHbIE mnpeBpanieHud. I[lepuop
[0JIypacmaia aTOMHBIX sJIEp.

SnepHble peakiivy. 3aKOHBI COXPAHEHUS 3apsiI0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBSA3U
aToMHbIX sjep. CBA3b Maccel M sHepruu. Peakumu cuHTe3a u aeneHus sanep. VMcrouHuku
sHepruu CoJiHIA U 3BE3L.

SAnepHas sHepreTuka. JleMcTBUSA palMOAKTUBHBIX U3JIy4CHUI Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphbl U3JIy4yeHUs U TOTJIOIIEHHUS.

CrieKkTphbl pa3aMyHbIX I'a30B.

Criexp BojOpOIa.

Habnronenue TpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOUINX U3ITyICHUH.

Peructpanus n3nydyeHus NpupoHbIX MUHEPAJIOB U MPOTYKTOB.

ﬂaﬁopamopubw padomot u onvimol.

1. HabmrogeHne CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB M3ITyYCHUS.

2. HccnengoBaHue TPEKOB: M3MEPEHHME HHEPIMM YACTHUIBI IO TOPMO3HOMY HyTH (1O

dororpadusim).

3. H3mepeHue paguoakTUBHOTO (oHa.

IToBTOpHUTEIHLHO-000011IAKOIINI MOIYIb.

[ToBTOpUTENBEHO--0000MIAOIIMIA ~ MOIYJIb  TPEAHA3HAYeH Il CUCTEMaTH3alld |
00001IeHUsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP H3YYCHUHU
BCEro Kypca (pu3MKH, a TakKe Ui MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIIMX 3TOT YI€OHBIN TPEMET.

[Ipy wu3ydyeHuMm JAHHOTO MOJIYJS PEANU3YIOTCd M CHUCTEMATU3UPYIOTCS  BUIbI
NESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeunBaeTcss JOCTHIKEHHE IPEAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAydHAas
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rpaMOTHOCTB: OCBOCHHEC HAYYHBIX MCTOJOB MCCIICAOBAHUSA SIBIICHUI npupoabl U TCXHHUKH,
OBJIAICHUC YMCHUAMU OOBSICHATD (1)I/IBI/IT-IGCKI/IG SABJICHHA, IPUMCHAA IOJYUCHHBLIC 3HAHUA,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJILHBIC.
[IpyHIHMNIMAIBHO NEATEIbHOCTHBIM XapaKTep JaHHOTIO pa3jiena peain3yercs 3a CU4ET TOTO,
qTo 06yqa10m1/1ecs[ BBIIIOJIHAIOT 3aaHKs, B KOTOPBIX UM IIPEAIaracTcs:
Ha OCHOBE TOJIYYCHHBIX 3HAHUH PAaclO3HABATh U HAYYHO OOBSICHITH (PU3HUECKHUE SIBICHUS
B OKPY’KAIOILIEW IPUPOJE U IIOBCEIHEBHON KU3HM;
HCII0JIb30BAaTh HAYYHBIC METOAbI MCCICIOBAHUA (1)I/I3I/I‘ICCKI/IX ﬂBHCHHfI, B TOM YHCIJIEC IJIA
IMMPOBECPKU TUIIOTE3 U MOJTYUCHUSA TCOPETHUICCKUX BBIBOAOB,
00BACHATH HAay4YHBbIC OCHOBBLI HanOoJiee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX TGXHOJIOFI/Iﬁ,
HAIpuMep, MNPAKTHYCCKOTO HCIIOJIB30BAHHA PAa3/IMYHbIX HMCTOYHHWKOB OHCPIrMHM HA OCHOBC
3aKOHa MPEBpaAlICHNA U COXPAHCHUS BCEX U3BCCTHBIX BUAOB SHCPIUM.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

W3yuenne QU3NKKM HAa YpOBHE OCHOBHOTO 00mero oOpa3oBaHUs HampaBieHO Ha
JOCTUXKEHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHbIX PE3YIbTATOB.
B pesynprate wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS Yy

oOyyaromerocst OyayT c(OpMHUPOBAHBI CIIEIYIOUINE THYHOCTHBIC Pe3yIbTaThl B YACTH:

e 1) naTpHOTHYECKOr0 BOCIIMTAHUS:

® - MPOsIBIICHHE MHTEpECa K HCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHHCKON (hru3myecKoit
HayKH;

® - [IGHHOCTHOE OTHOUICHHE K JIOCTHKCHHUAM POCCUHUCKUX yUEHBIX--(PHU3UKOB;

e 2) rpakIaHCKOI0 M JyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

® - FOTOBHOCTHh K AaKTUBHOMY y4YacTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX M dTHYECKHX
po0JieM, CBA3aHHBIX C MPAKTUYECKUM PUMEHEHHUEM JTOCTHKCHUN (PU3UKH;

® - OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKHUX IMPUHLUIIOB B AE€ATEIBHOCTH YUEHOTIO;

e 3)3CTeTHYeCKOro BOCIMTAHMS:

® - BOCHpUSATHE ICTETHUYECKUX KAaueCTB (PM3UUECKON HayKd: €€ rapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTU;

® 4) HeHHOCTH HAYYHOI'0 NO3HAHUS:

® - OCO3HAHME LIEHHOCTH (U3NYECKOM HAyKuM KaK MOIIHOIO MHCTPYMEHTA IMO3HAHMSI MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENIIEH COCTABIIAIOIIEH KYJIbTYPBHI;

® - pa3BUTHUE HAYYHOU JIF0OO03HATEIBHOCTH, MHTEPECA K UCCIIEJOBATENBCKOMN 1E€ATEIbHOCTH;

e 5) ¢popMupoBaHHS KYJAbTYPbI 310POBbS M IMOIIMOHAJIBHOIO 0J1ar0OJIYYHA:

® - OCO3HaHME IIEHHOCTH 0€30MacHOTr0 00pa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXHOCTH IpaBWJl OE30IaCHOrO IOBEACHUS HA TpPaHCIOpTE, Ha JOporax, ¢
AJIEKTPUYECKUM U TEIJIOBBIM 000pYIOBAaHUEM B JIOMAILIHUX YCIIOBHUSX;

e - cOPMHPOBAHHOCTH HaBBIKAa pe(IIEKCHH, TPU3HAHKE CBOETrO IMpaBa Ha OIMMOKY U TaKOTO
e MpaBa y APyroro 4eloBeKa;

e 06) TPYI0BOIO BOCIINTAHMSA:

® - AKTMBHOE YYacTHE B PEIICHUHU MPaKTUYECKUX 3a7ad (B paMKax CEMbU, 00pa3oBaTEIbHOMN
OpraHM3aliM, TropoJa, Kpas) TEXHOJOIMYECKOW U  COLMAJbHOM  HANpaBIEHHOCTH,
TPEOYIOMIMX B TOM YUCIIC U (PU3NICCKUX 3HAHMIA,

® - MHTEpPEC K MPAKTHUYECKOMY M3y4YEeHHUIO podeccrii, CBI3aHHBIX C (PU3UKOH;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:
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® - OpHeHTalUs Ha NpUMEHEHHWEe (U3WYECKHX 3HAHUM I peuieHus 3aaad B oOxacTu
OKpYKAroIel cpeipl, TUIAHMPOBAHUS MOCTYNKOB M OLIEHKA MX BO3MOXHBIX IOCIIEICTBUI
JUISl OKPYKAIOILLEH Cpeibl;

® - OCO3HaHHE II00ATHHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U IMyTel UX PEUICHHUS;

e §8) axanTanuM K U3MEHSIOIUMCS YCJIOBHSIM COLMATbHON U PUPOAHOI cpeabl:

¢ - TOTPeOHOCTH BO B3AaUMOACHCTBUHM TIPU BBINOJHEHUH WCCIEIOBAHUN U TIPOEKTOB
(bu3nvecKoil HalPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

® - MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeATEIbHOCTD;

e - TOTpeOHOCTh B ()OPMHUPOBAHWM HOBBIX 3HAHWI, B TOM 4YHCiIEe (GOPMYIUPOBATH HJIEH,
TIOHATHS, TUIIOTE3BI O (PU3UUECKUX 0OBEKTaX U SIBICHUSIX;

® - 0CO3HaHUE Ae(PULIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

® - [UITAHMPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUYECKUX 3HAHMIA;

® - CTpEeMJICHHE aHAJIM3UPOBATh U BBISABIATH B3aUMOCBSI3U MPHUPOJIBI, OOIIECTBA M SKOHOMUKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NIECKUX 3HAHUM;

® - OIEHKAa CBOMX JACWUCTBUI C Y4€TOM BIHMSHHA Ha OKPYKAIOUIYI0 Cpexy, BO3MOKHBIX
rJ100AJTBHBIX TTOCIIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymprare ocBoeHHMs TporpaMMbl TO (U3UKE HA YPOBHE OCHOBHOTO OOIIETro
oOpazoBanusi y oOyuwaromerocs OyZyT CGOPMHpPOBAHBI MeTanpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIOIIME IIO3HABATEIbHBIC YHHBEpCAJTbHBIC y4eOHbIC MACHCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJbHbIE yueOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble JelcTBUA

Ba3oBble 1ornyeckue geficTBus:
® BBIIBIIATH M XapaKTEPU30BATh CYIIECTBEHHBIE MIPU3HAKH OOBEKTOB (SIBJICHUN);
® YCTAaHABIMBATH CYNICCTBCHHBIN MPU3HAK KJIACCH(PHUKAIINN, OCHOBAHUS ISl 0000IIeHs
Y CpPaBHECHHS,
® BBIIBJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHS B PaCCMATPUBAEMBIX (paKkTax, JaHHBIX U
HAOJIOJICHUSAX, OTHOCSAIIUXCS K (PU3UUICCKUM SIBIICHUSIM;
¢ BbBIABJIATH HNPUYHUHHO--CICACTBCHHBIC CBA3W IIPHU U3YYCHHUU (bI/ISI/I‘-IeCKI/IX SIBJICHUN H
mponeccoB, A€JIaTb BbBIBOJbI C HCHOJb30BAHUCM JACAYKTUBHBIX H HWHAYKTHBHBIX
YMO3aKHIOqCHHﬁ, BBIABUI'aTh T'UIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,
® CaMOCTOATENBHO BBIOMpATh CrmOcOO pemieHus y4eOHOW (U3MYECKOl  3amaun
(cpaBHEHHE HECKOJIbKMX BAapHMAHTOB pELICHHs, BHIOOp Hamboyiee MOIXOAALIETO C
Y4€TOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBble nccienoBarebckue 1eiCTBUS:
®  JCII0JIb30BaTh BOIIPOCHI KaK MUCCIIEOBATEIbCKUN HHCTPYMEHT [TO3HAHUS;
¢ [IPOBOAMTH 10 CaMOCTOATCIIBHO COCTaBJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
(bu3HYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHNE (PH3UIECKOTO SBICHUS;
® OIICHMBATh HA MPUMEHUMOCTbh U JIOCTOBEPHOCTh MH(OPMAIHIO, TIOTYYEHHYIO B XOJI€
HCCIIEIOBAHUS WM SKCIIEPUMEHTA;
® caMoCTOATENbHO (opMynHpoBaTh OOOOIIEHHS MW  BBIBOABI 10  PE3yJibTaTaMm
IIPOBEIEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEJOBAHMS;
® TIPOTHO3MPOBATH BO3MOXKHOE JAJIbHEIIIee pa3BUTHE (HPU3NIECKUX MPOIECCOB, a TAKKE
BbLJIBUI'aThb IMPCAIOJIOKCHUA 00 ux PAa3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.
Pa6ora ¢ undpopmanmeii:
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NPUMEHSTh Pa3IMYHbIE METOBI, HMHCTPYMEHTBI M 3alpOChl MpPH IOWCKE M OTOOpe
MHGOpPMAIINY WK TAaHHBIX C YIETOM MPEUIOKEHHONW yueOHOM (hPU3nYecKoi 3a1auu;
aHAJTM3UPOBATh, CHCTEMATH3HPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PA3INIHBIX
BUJIOB U ()OPM IIPECTABIICHHUS;

CaMOCTOSITEIIFHO BBIOMpATh ONTUMAIBHYIO (OpPMY TpEACTaBIeHUS WHGOPMAIMH |
WLUTIOCTPUPOBATh pPEHIaeMble 3aJa4dl HECJOXHBIMH CXEMaMHM, JUarpaMMaMH, WHON
rpaduKoOi U X KOMOMHALIUSAMHU.

KOMMyHI/IRaTI/IBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B Xoae oOCyxaeHus y4eOHOro Marepuaya, pe3yiabTaToB JIAOOPATOPHBIX pPabOT U
MIPOEKTOB 33[aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYKJa€MOI TeMbl M BBICKAa3bIBAaTh UJICH,
HalEJICHHbIE Ha PellleHUE 3a7a4u U MoJIepKaHne 0JaroxenareabHOCTH O0IIEeHNUS;
COMOCTABJISATh CBOU CYXKICHHMS C CYXKJIEGHUSMU JPYTHMX YYaCTHUKOB JHaJora,
OoOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIPAKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

nyOJIMYHO  TPEACTABIATh  PE3YJAbTaThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(3KCIIepuMeHTa, UCCIIeI0BaHus, IPOEKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYIECTBA KOMAHJHOW W WHAWBHUIYAJILHOW pabOTHI
IIPU pELIEHUH KOHKPETHON (pr3HUecKoil mpoOieMsbl;

IIPUHUMATh L€ COBMECTHON JEATEIbHOCTH, OpPraHHU30BbIBATH JEUCTBUS MO €€
JOCTHUKEHHIO: paclpeAessaTh PO, 00CyX aaTh IPOLECChl U PE3ysIbTaThl COBMECTHOMN
paboTeI, 0000IaTF MHCHHSI HECKOJIBKUX JTFOJICH;

BBIIIOJIHATh CBOIO 4acTh paOOThl, JOCTUrasi KaueCTBEHHOI'O pe3yibTaTra IO CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBUS C APYTHMH WICHAMH KOMAH/IbI;
OLICHMBATh KA4yeCTBO CBOEro BKJIaJa B OOWMH MPOIYKT IO KPUTEPUSM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerJIﬂTHBHI)Ie YHUBEpPCAJIIbHBbIC y‘leﬁl—[ble aelcTBuA

Camoopranu3anus:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, TPEOYIOUINX Ul PEIICHUS
(bu3NIeCKuX 3HAHUM;

OpUEHTUPOBATHCS B Pa3IMUHBIX IOAXOJAX MHPHUHATHS pElIeHUN (MHAUBUAYAIBHOE,
MPUHATHE PEILIECHUs B TPYIIE, IPUHATHE PELIEHUN IPyNIOn);

CaMOCTOSITEIIFHO COCTAaBJIATH QJITOPUTM pemieHus (U3NYECKON 3alaud WM IJIaHa
UCCIIEOBAHUS C Y4YETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh NpeAaracéMble BapUaHThl PELLICHU;

JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTELJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYyallMy U IIpeaJaraTh IUiaH €€ U3MEHEHNs,

OOBSICHATh TPUYUHBI JIOCTHKEHUS (HEIOCTWXKEHUS) pe3yJabTaTOB JAEATEIBHOCTH,
JlaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCHTBH KOPPEKTHUBBI B JICATEILHOCTD (B TOM YHUCJIE B XOJI BBIITOJHEHHUS (PU3NIECKOTO
WCCIICIOBAaHUS WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, HM3MEHHBIIMXCS
CUTYaIili, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKIINX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTb ce€0s HA MECTO APYroro 4ejaoBeKa B XOJ€E CIOpa WM JAUCKYCCUU HA HAy4HYIO
T€MY, IOHMMaTb MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOro;

NpHU3HABATh CBOE TPABO Ha OMMOKY NpU peuieHHd (U3NYECKUX 3a7ad WU B
YTBEPKJICHMIX Ha HAYYHBIEC TEMBI U TAKOE K€ ITPABO APYTOro.
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HNPEIMETHBIE PE3YJIbTATbBI

K koHy oOyuenus B 7 kJjacce IpeiIMETHbIE pe3ybTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y O0yUaIOUINXCS YMEHUI:

® WCMOJB30BAaTh TMOHATHS: (HU3UYECKUE ¢ XHUMHUYECKHE SIBIICHHUS, HaOIIOJCHNE,
OKCTIIEPUMEHT, MOJIeNb, TUTIOTE3a, CAMHUIBI (PU3MYECKUX BEIMYHMH, aTOM, MOJICKYIa,
arperaTtHble COCTOSIHMS BellecTBa (TBEpAOE, >KMJKOE, ra3000pa3HOE), MEXaHUUECKOe
IBUKEHHE  (paBHOMEPHOE,  HEPaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJIEHCTBYIOIAsT cwia, Aedopmanus (ymnpyras, IUIAaCTUYECKas), HEBECOMOCTb,
COOOIIAFOIINECS COCY/IBI;

e paznuyath sBIeHUS (MU y3us, TEIUIOBOE IBUKEHNE YaCTHUI] BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUs, B3aHUMOJCICTBUE TEJ, PaBHOBECHE
TBEPABIX TEJI C 3aKperEHHOM OChbIO BpalleHMs, Iepefaya JaBJICHUS TBEPABIMU
TEeJIaMU, JKUJKOCTSAMH U ra3aMy, aTMOc(epHOe JTaBICHHUE, IABAaHHUE TEJ, PEBPALICHHS
MEXaHUYECKOM 3HEPryun) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOILUX TaHHOE (PU3NYECKOE SBJICHUE;

® pPAacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBJICHUN B OKPYXXAIOIIEM MHUpE, B
TOM 4Hcie (U3NYECKHE SIBICHUS B MPUPOAE: MPUMEPHI ABMXKEHUS C Pa3IMUHBIMU
CKOPOCTSIMU B JKMBOM M HEXUBOM NPHUPOAE, ACHUCTBHE CUJIBI TPEHHUSA B NPUPOJAE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOTrO IaBIICHHUS HA >KMBOW OpraHU3M, IUIaBaHHE PHIO,
pBplUaru B TeJie YEJIOBEKA, MPU 3TOM NEPEBOJUTH IMPAKTHUUECKYIO 33jJauy B y4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

® ONHCHIBATH M3YYECHHBIC CBOMCTBA TET U (PU3UUYECKUE SIBICHUS, UCTIONB3YS (pru3muecKue
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTb BEILECTBA, BPEMsI, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CHJa TSDKECTH, BeC Tejla, Cuila TPEHHSs, JaBlIEHUE
(TBEpmOrO TENa, JKMIKOCTH, Ta3a), BHITAIKUBAIONIAs CUJIA, MEXaHH4Yeckas pabora,
MOIIHOCTh, IUIEYO CHJIB, MOMEHT CHJIbI, KO3()(QUIMEHT TMO0JIe3HOTO JEWCTBUS
MEXaHHU3MOB, KMHETHUYECKasi W MOTEHLMAaJIbHAs 3HEPIusi), IpU ONUCAHUM NPABUIBHO
TPAaKTOBATh (PU3UYECKUI CMBICI UCIIOIB3YEMbIX BETUYMH, NX 0003HAYCHHS U €AMHUIIBI
(GU3NYECKUX BEIUYMH, HAXOTUTHh (POPMYIBI, CBSA3BIBAIOIIME IAHHYIO (PU3HUECKYIO
BEIMYUHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpapUKH H3Y4EHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIINYHH,

® XapaKkTepU30BaTh CBOMCTBAa Tel, (PU3NYECKHE SIBICHUS M TIPOILECCH, HCIIONIB3YS
IIpaBWJIa CJIO’KEHUSI CUJI (BJIOJIb OJHOM IpsiMOif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, mMpaBWIO paBHOBECHs phiuara (0JI0Ka), «30JI0TOE MPaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEpruv, NIpH OTOM JaBaTb CJIOBECHYIO
(bopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €T0 MAaTEMaTHUECKOE BBIPAKECHUE;

e OOBACHATH (U3NYECKUE SBICHUS, MPOIECCHI M CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BbISBIATH MPUUUHHO-
-CJICZICTBEHHbIE CBS3HU, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I1aroB ¢ ONOPOM Ha
1-2 wu3ydeHHBIX CBOWCTBA (U3UYECKUX SBICHHUH, (QHU3MUYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarb pacu€THbIE 3a7a4u B 1—2 JeWCTBUSA, HCHONB3YS 3aKOHBI U (HOPMYJIHI,
CBsA3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 33Ja4u
3aMUCBIBATh KPAaTKOE YCIIOBUE, TMOJCTABIATh (DU3NYECKHE BEITUYMHBI B (POPMYIBI H
IIPOBOJUTH PAcu€Thl, HAaXOJUTh CIIPABOYHBbIE JaHHbIE, HEOOXOAMMBIE AJISl PELICHUS
3a7a4, OLEHUBATh PEATMCTUYHOCTD MOTYYeHHON (DH3UIECKON BETHMUUHBI;

® pacrno3HaBaTb MpPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TOMOLIU (PUINYECKUX
METO/IOB, B OINMUCAaHUM MCCIEAOBAHUS BBIJICIATh IPOBEPAEMOE IPEIIIOJIOKEHUE
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(rumoTesy), pas3inyaTb U HHTEPIPETHPOBATH IOJYYEHHBIH pE3ysbTaT, HAXOIUTh
OIIMOKH B XOJI€ OTIBITA, IEIaTh BBIBOKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJACHUIO (PM3NYECKUX SBICHUN WIH (PU3UYECKUX CBOWCTB
Ten: (OpPMYNIHMPOBATH TIPOBEPSEMBIC MPEAINOJIOKEHNSA, COOUPAaTh YCTaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U JOPMYIUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C UCIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3alUCHIBATH
MMOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH U3MEPCHHIA,
MIPOBOJIUTH HCCIIEAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKO BEIMUYMHBI OT JPYrou C
HCII0JIb30BAHUEM TNPSAMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUXKYIIETOCS
TeJda OT BPEMEHM JIBW)KEHUS Tela, CUJIbI TPEHUSI CKOJIbKEHHUSI OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH Tl M HE3aBUCUMOCTH CHJIBI TPCHHSI OT TUIOIIAIU
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTU OT YJUIMHEHMS MPYKUHBI, BbITAIKUBAIOLIEH
CWiIbl OT OOBEMA MOTrpYKEHHOM YacTM Tena M OT IUIOTHOCTU JKHMJKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Tela, OT INIyOMHBI, HA KOTOPYIO IOIPYKEHO Telo,
YCIIOBUM IUJIaBaHUSl TE€Jl, YCIOBMM paBHOBECUs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM y4eOHOTO HCCIENOBaHMs, COOMpaTh YCTAHOBKY W  BBINOJHATH
U3MEpeHus, cleAysl NpeUIoKEHHOMY IUIaHy, (PMKCHUpPOBATh PE3yJIbTaThl MOIYYEHHOMN
3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BHJE NPEIIOKEHHBIX TaOMUI W TrpaduKoB,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEI0BAHNUS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHHS (PU3MUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUJAKOCTU M TBEPAOro Tela, CWIa TPEHUSI CKOJIBXKEHUSA, JaBJIEHUE BO3/AYyXa,
BBITAJIKMBAIOIIAsl CHJIA, JEHCTBYIOLIass Ha MOTIPYKEHHOE B JKUJIKOCTh TeEIO,
KOA(QQHUIUEHT TOJE3HOTO NEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAyS MPEITIOKECHHON
MHCTPYKLUU: [IPU BBINOJIHEHUN U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
U BBIUUCIISTH 3HAUE€HUE UCKOMOM BEIMYUHBI;

coOmogaTh TpaBHia TEXHUKA O€30MacHOCTH mpu pabore ¢ 1abopaTOPHBIM
o0opyoBaHuEM;

yKa3bIBaTh IPUHLUNBI JCHCTBUS NpUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECs COCYIbI, OAPOMETp, pbIuar, MoJBHUKHBIN U
HEMNOABUKHBIN OJIOK, HAKJIOHHAs IVIOCKOCTh;

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOICTB € OMoOpoil Ha WX oOmMCaHusd (B TOM YHMCIE: MOAUIMIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUAPABIMYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), MUCHOJb3ys 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBICHHA M HEOOXOIMMBIC
¢bu3nveckre 3aK0HBI M 3aKOHOMEPHOCTH;

NPUBOANTH TPUMEPHl (HAXOAWTh HH(OPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
UCIO0JIb30BAaHUsl (PU3MUYECKUX 3HAHUM B IOBCEAHEBHOM JKU3HU IS oOecreueHus
0€30MacHOCTH TpPH OOpalIeHuHu C NPUOOpaMU M TEXHHUYECKUMH YCTPOMCTBaMH,
COXPAaHEHHUs 3J0pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOIO IMOBEACHUS B
OKpYKarollen cpele;

OCYIIECTBIISITH OTOOP HMCTOYHMKOB HH(popMmanuu B HHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS 3HAaHUI U MyTEM CpaBHEHUS
Pa3IMYHBIX HCTOUYHUKOB BBIJIEIATH HHPOPMALIUIO, KOTOPAst SBJISIETCS TPOTHBOPEUMBON
WJTU MOKET OBITh HEJIOCTOBEPHOI;

HCI0JIb30BATh MPH BHINOJHEHUH Y4€OHBIX 3a/laHUl HAYYHO--TIOMYJISPHYIO JINTEPATYPY
(GU3NIECKOTO COAEp)KaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu VHTepHer,
BJIQJIETh NMPUEMaMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HH(GOpMAIMK U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYI'yIO;
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CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIECHHS HA OCHOBE 2-3
HMCTOYHUKOB WH(POPMAIUU (PU3NICCKOTO COACPIKAHUS, B TOM YHCIIE IMyOJUYHO JIENNaTh
KpaTKHe COOOIIEHUS O Pe3yabTaTax MPOCKTOB WM y4EOHBIX UCCIEOBAHUM, TIPU ITOM
IrPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIM ammapar Kypca (usmkw,
COTNIPOBOXIATh BBICTYIUICHHE MPE3CHTAIUEH;

MIPU BBITIOJIHEHUH YYEOHBIX MTPOCKTOB M UCCIEAOBAHUMN paclpelesTh 00s3aHHOCTH B
TpyHIe B COOTBETCTBHUH C MOCTABIICHHBIMU 33Jla4aMU, CJICIUTD 32 BHITIOJHEHUEM ILJIaHa
NENCTBUM, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JIEATEIBHOCTH TPYIIIHI,
BBICTPAaUBAaTh KOMMYHUKATHBHOE B3aMMOICHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOLTUX.

K koHy oOyuenus B 8 kjacce npeaMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHUI:

UCII0JIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABMKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHUS BEIECTBA, KPUCTAUIMYECKUE M aMOp(HbIE Tea,
HACBILLEHHBIA U HEHACBILEHHBIN Map, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEPrus, TEIIOBOW JBUTaTENb, AIEMEHTAPHBINA AJIEKTPUUECKUN 3apsl, JIEKTPUIECKOE
110JIe, MPOBOJHUKU U JAUDJIEKTPUKH, MOCTOSIHHBIA 3JEKTPUYECKUN TOK, MArHUTHOE
10JIE;

pasnuuath SBJICHUS (TEIUIOBOE pacCUIMpEHUE U C)KaThe, TeIUlonepenada, TEIIOBOE
paBHOBECHE, CMauMBaHHUE, KaNWUIAPHbIE SBJICHUS, HCHApEeHUE, KOHJCHCAlUs,
IJIaBJICHUE, KpucTajuiM3auss  (OTBEpJACBAHUE), KUIIEHHWE,  TeIuvlonepenadya
(TermyIonpoBOIHOCTh, KOHBEKLMS, M3JIydEHHUE), DJIEKTPU3alus TeJl, B3auMOJIECHCTBUE
3aps70B, AEUCTBUS AJIEKTPUYECKOIO0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuToOB, JAECHCTBHE MAarHUTHOIO IOJI HA MPOBOJHUK C TOKOM, 3JEKTPOMAarHWTHas
UHAYKLKSA) 1O ONMCAHHWIO HUX XapaKTePHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOILUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh IIPOSIBJIEHUE N3YUYEHHBIX (PU3NYECKUX SIBJICHUM B OKPYXAIOLIEM MUPE, B
TOM u4ucie (U3MYEecCKHe SBJIEHUS B MPHUPOJE: IOBEPXHOCTHOE HATSKEHUE U
KallWUISIpHBIE SIBJICHUS B TPUPOJE, KPUCTAUIbI B mpupojae, uziaydeHue CoiiHua,
3aMep3aHne BOJOEMOB, MOPCKHE OpH3bI, 00pa3oBaHHWE POCHI, TyMaHa, MHEs, CHEra,
SIIEKTPUYECKHE SBICHHS B aTMocdepe, dIIEKTPUYECTBO IKHMBBIX OpPraHH3MOB,
MarHuTHOE ToJjie 3eMiiH, Apeid TOJOCOB, POJIb MAarHUTHOTO TOJS JUIS JKU3HU Ha
3emiie, MOJIAPHOE CHUSIHME, IPU ITOM IE€PEBOJUTH MPAKTUUECKYIO 3a7ayy B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) PU3NYECKUX SBJICHUI;

OTIHMCHIBATh M3YUYEHHBIE CBOIMCTBA Tel M (YM3UUYECCKHE SIBICHUS, UCTIONB3YS (pr3mueckue
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSSI HSHEPrusi, KOJMUYECTBO TEIUIOTHI, YAEIbHAs
TEIUIOEMKOCTh ~ BEILLECTBA, yJelbHas TEIUIOTAa IUIABJICHUS, YAEJIbHas TeIUIoTa
napooOpazoBaHMs, y/AelbHAs TEIUIOTa CTOpaHHs TOIUIMBA, KO3(P(UIMEHT MOIe3HOTO
JNEUCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTENIbHASI BIAXKHOCTh BO3/yXa, SJIEKTPUUYECKUI
3aps, CuUjla TOKa, DJJIEKTPUYECKOE HaIpsDKEHHE, CONPOTHUBIEHUE IPOBOJIHUKA,
yIIeTbHOE COMPOTHUBIICHUE BEIIECTBA, pad0Ta M MOIIHOCTH AJIEKTPUYECKOTO TOKA), IIPH
ONMMCAaHUM TMPABUIBHO TPAKTOBATh (U3UYECKUN CMBICI HCHOJB3YyEeMBIX BEJIHYWH,
0003HAYCHHS ¥ CITUHHIBI (PU3UIECKUX BEITUYMH, HAXOJIUTHh (POPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3MUYECKYI0 BEIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBAa Tel, (pU3NYECKHe SBICHHUS M TPOLECCHI, HCIIOJIB3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKOM TEOpUM CTPOEHHUS BEILECTBA,
INPUHLMI CYNEPHO3ULMN TOoJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsga, 3akoH OMa A ydacTka Lenu, 3akoH Jxoyns—JleHua, 3aKOoH cOXpaHEHus
SHEPTUH, TPU STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alUCBIBATH €T0
MaTeMaTHYECKOE BbIPAKEHUE;
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OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA TEJI, B TOM YHCJIE€ M B KOHTEKCTE
CUTyalui [IPAKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
PUYMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE M3 1—2 JIOrMYECKHX IIaroB ¢
oropoii Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3NYECKUX SIBICHUH, PU3MUECKUX 3aKOHOB HITU
3aKOHOMEPHOCTEN;

pemaTh pacu€THBIE 3a7adydl B 2-3 JEHCTBHS, HCHOJB3ysd 3aKOHBI M (OPMYIIBI,
CBsA3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 33Ja4u
3aMMChIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JUISl PELIEHUS 3a]auH,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOUMBIE IS €€ PElICHNUs, TPOBOIUTH PACUETHI U
CpaBHUBATH MOJIyICHHOE 3HAUCHHE (PU3NUECKON BETMYMHBI C M3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh IpPOOJIEMBI, KOTOpPbIE MOYKHO PELIUTh MPU IMOMOLIU (PUINYECKUX
METO/IOB,  MCHOJb3ysd  ONUCAaHUE  MCCIEAOBaHUS,  BBLAEIATH  IPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPaBUJIBHOCTh INOpsAKA MPOBEACHUSI MCCIEA0BAHUSA,
JIeNIaTh BBIBO/JIBI;

MIPOBOJIUTH OMBITHI 10 HAOIIOJACHNIO (PU3MYECKUX SBICHUN WM (PU3MYECKHX CBOWCTB
Ten (KanwuIsspHbIE SBJICHUS, 3aBUCUMOCTb JIaBJIEHHUS BO3JyXa OT €ro o0béMma,
TEeMIIEpaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HarPEBAHUSI IIPU U3JTyYEHHUH OT LIBETA
M3JIydaromie  (MorJjomaronieil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI  OT
TEMIIEpaTypbl JKUJIKOCTM W IUIOIIAAM €€ TIOBEpXHOCTH, DJJEKTpU3alus Tel u
B3aUMO/JICHICTBUE AIEKTPUUECKUX 3apsA/l0B, B3aUMOJICHCTBUE NOCTOSHHBIX MAarHUTOB,
BU3YyaJIU3alisi MAarHUTHBIX M0JI€H NOCTOSTHHBIX MarHWTOB, AEUCTBUS MarHUTHOTO MOJIsS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUTATENs
MIOCTOSTHHOTO TOKa): (OopMyaupoBaTh NPOBEpsSEMbIe MPEANOJIOKEHUs, CcoOUpaTh
YCTAaHOBKY M3 IPEUIOKEHHOIO OOOpyIOBaHHUS, OIMUCHIBATH XOJ OIbITA WU
(hOpMyITUPOBATH BHIBOIBI;

BBIIIOJIHATH MPSMbIE U3MEPEHUsI TEMIEPATYpbl, OTHOCUTEIBHOMN BII&XKHOCTH BO3/YyXa,
CWJIbl TOKA, HANpPsDKEHUS C MCIOJIb30BAaHMEM aHAJIOIOBBIX IMPUOOPOB U JATYUKOB
(GU3NYeCKUX BEIMYMH, CPAaBHUBATh pPE3ylbTaThl H3MEPEHUH C Y4ETOM 3alaHHOUN
a0COJIIOTHON TIOTPEIIHOCTH;

MIPOBOJIUTH HCCIICAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKOH BEITHMYMHBI OT JAPYTOH ¢
HCII0JIb30BAHUEM MPSAMBIX U3MEPEHUHN (3aBUCHUMOCTb CONPOTHUBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJN NOMEPEYHOI0 CEYEHUs M YJEJIIbBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJIHUKA, CHJIbI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHUS Ha MPOBOJIHUKE,
HCCJIEJOBAaHUE IIOCJIEI0BATENIbHOIO U MapajlIeIbHOTO COEIMHEHUN IPOBOJIHUKOB):
IUIAaHUPOBATh UCCIEI0OBAaHUE, cOOMpaTh YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIeays
[IPEVI0KEHHOMY IIJIaHy, (PMKCUPOBATh PE3yJbTaThl OJYYEHHON 3aBUCUMOCTU B BUJIE
TaOIHI U TPapHKOB, AETaTh BRIBOBI 110 Pe3yabTaTaM HCCIIEeI0BAaHHS;

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BETHUYMH (yIeNnbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AIIEKTPUYECKOTO TOKA):
IUIAHUPOBATh U3MEpPEHUs, CoOMUpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
IIPEVI0KEHHOW HHCTPYKIMH, ¥ BBIYUCIATH 3HAUYCHUE BEJTMUHMHBI;

coOMogaTh TpaBHiIa TEXHUKA O€30MacHOCTH mpu pabore ¢ 1abopaTOPHBIM
o0opyoBaHUEM;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOICTB € OMOpOW Ha WX ONHUCAHMs (B TOM YHUCIE: CUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMIIEpPMETP, BOJIBTMETP, CUETUMK DIIEKTPUUECKOMN
SHEPruH, AJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HAarpeBaTENIbHbIE AJIEKTPONPUOOPHI
(mpuMepsl), DJIEKTPUYECKHE MNPEIOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIb
MOCTOSIHHOTO TOKA), HWCIIONIb3ys 3HAHHS O CBOMCTBaX (U3WYECKHX SBICHUA U
HE00X0IMMBbIe (HPU3NIECKHE 3aKOHOMEPHOCTH;
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pacro3HaBaTh NPOCTHIE TEXHHYECKHE YCTPONCTBA M W3MEPUTENBHBIC MPUOOPHI 1O
CXeMaM M CXEMAaTUYHBIM PHUCYHKaM (KHJIKOCTHBIH TEPMOMETP, TEPMOC, NICHXPOMETP,
THTPOMETp, IABUraTelb BHYTPEHHEIO CTOpAHHsA, SJIEKTPOCKOIN, PEOCTar), COCTaBIATH
CXEMBI JJICKTPUYECKUX LENe C MOCIeA0BaTENIbHBIM M MapauIeIbHBIM COCIHHEHUEM
AIIEMEHTOB, pa3nyasi yCIOBHBIE 0003HAUYECHUS 3JIEMEHTOB IEKTPHUECKHX IICTICH;
NPUBOANTH TIPUMEPHl (HAXOAWTh HH(OPMAIMIO O MpHUMEpax) MPaKTUIECKOTO
WCTIOJb30BaHUST (PM3UYECKUX 3HAHUI B TOBCEAHEBHON JXU3HU Ui OOECTICYCHUs
0€30MacHOCTH TpH OOpalIeHuHu C NPUOOpPaMU M TEXHHUECKUMH YCTPOICTBaMHU,
COXpAaHEHHS 3JIOPOBbsI M COONIONEHHS HOPM OKOJIOTUYECKOTO IOBEACHUS B
OKpYKarollen cpee;

OCYILIECTBIISITh MOMUCK HH(POpPManuu (U3NIECKOTO cojepkaHus B MHTepHeTe, Ha
OCHOBE HMEIOIIUXCS 3HAHUH M TYTEM CpPaBHEHHS JIOTIOJHUTEIBHBIX HCTOYHUKOB
BBIICIATh WHQPOPMALIMIO, KOTOpas SBISAETCS TNPOTUBOPEYMBON WM MOXET OBITh
HEJIOCTOBEPHOI;

MCITIOJIb30BATh MPH BBHIIOJHEHUN y4eOHBIX 3aaHUN HAyYHO--TIOMYIISIPHYIO JIUTEPATYPy
(U3NIECKOTO COACpIKaHUs, CIPaBOYHbIE MaTepualibl, pecypcsl cetn HHTepHer,
BJIAQJIETh NMPHUEMaMU KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus HWH(GOpMAIMU U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co3JaBaTb COOCTBEHHbIE IHCBMEHHBIE U KpaTKUE YCTHBIE COOOIIeHUs, 00oO0mas
MHPOPMAIUIO U3 HECKOJBKUX HMCTOYHHKOB (PU3UYECKOTO COJEPKAHHSA, B TOM UHCIIE
nyOJIMYHO  TPEACTaBIATh  PEe3yAbTaThl  NMPOEKTHOM WM  MCCIIENOBATEIbCKOU
JEATeNbHOCTH, MIPU 3TOM T'PAMOTHO HCIIOJIb30BaTh M3YyYCHHBIN MOHSATHIHBIA armapat
Kypca (HU3UKH, COTPOBOXKIAThH BHICTYIUICHHE MTPE3CHTAINCH;

IpU BBHIMOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIEAOBAaHUH (PU3NYECKUX MPOLIECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJICHHBIMH 3aJadyaMH,
CIICIUTh 3a BBINIOJHEHHEM IUIaHa JCWCTBUH M KOPPEKTHPOBATH €ro, aJeKBAaTHO
OLICHUBATh COOCTBEHHBIM BKJAX B  JEATEIBHOCTH  TPYIIBL,  BBICTPAUBATh
KOMMYHHKAaTHBHOE B3aUMOJICHCTBHUE, MTPOSBIISISI TOTOBHOCTD pa3pemiaTh KOH(DIMKTHI.

K koHy oOyueHus B 9 kjacce npeiMeTHble pe3ysabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHUI:

HCIIOJIB30BAaTh IIOHATHUA. CHCTEMA OTC‘-IéTa, MaTepI/IaJH)HaFI TOYKa, TpaeKTOpI/IFI,
OTHOCHTEIIFHOCTh MEXaHMUYECKOTO JIBMKEHUS, nedopmanus (yrmpyras, rmiacTU4eckas),
TPEHHE, I[EHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP
TSKECTH, a0COJIIOTHO TBEPAOC TEJO, LEHTP THKECTH TBEPIOrO TeEla, PaBHOBECHE,
MEXaHMYECKHe Koyie0aHWs ©  BOJHBL, 3BYK, MH(QPa3ByK ©  yJIbTPa3BYK,
BHCKTpOMaFHI/ITHI)IC BOJIHBI, IIKaJla 3JI€KTp0MaFHI/ITHI)IX BOJIH, CBCT, 6J'II/I3OPYKOCTB n
[[aJ'II)HO?;OpKOCTI), CHCKTpBI I/ICHYCKaHI/Iﬂ u IIOTJIOIIICHMHAA, aJII)(ba-, 6eTa- n ramMma-
I/I3JIyT-ICHI/I$[, HU30TOIIHI, smepHaﬂ 3HepFCTI/IKa;

paznuyaTh SIBJIICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE IBUXKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOIHOE TaICHHE TN, PABHOMEPHOE
IBUXXCHHUC 110 OKp}’)KHOCTI/I, B3aHMOI[eI7[CTBHC TCII, peaKTI/IBHOC JBUXXCHUC,
KoJiebaTebHOE JBW)KCHUE (3aTyXalole W BBIHYXJICHHBIC KOJCOAHHS), pE30HAHC,
BOJIHOBOE JIBMDKCHHE, OTPKECHHE 3ByKa, MPAMOJUHEHHOE PpaCIpOCTpPaHEHHE,
OTpaKEHHE U IPETOMIICHUE CBETA, MOJIHOC BHYTPCHHEE OTPAKEHHE CBETA, Pa3IoKEeHUE
0esoro cBeTa B CIEKTP U CJOXKCHHE CIIEKTPaIbHBIX IIBETOB, AHMCIEPCHS CBETa,
CCTCCTBCHHAA paIII/IOB.KTI/IBHOCTB, BO3HUKHOBCHHUC HHHeﬁanOFO CHCKTpa I/I3JIyT-ICHI/I$[)
I1I0 OIIMCAHUIO HUX XapaKTeprlx CBOﬁCTB 1 Ha OCHOBC OIIBITOB, IICMOHCTppr}OHII/IX
JTaHHOE (PU3UUYECKOE SIBJICHHUC;

pacro3HaBaTh MPOSIBICHHE U3YYCHHBIX (PU3NYECKUX SBJICHUN B OKpYXKAromeM Mupe (B
TOM YHUCJIC (1)I/I3I/I'-I€CKI/I€ SABJICHHUS B HpI/IpOI[e: HpI/IJII/IBI)I 1 OTJIMBBI, ABHKCHUEC IIJIIAHCT
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ConHeyHOM cucTeMbl, PEAKTUBHOE JBIKEHHE KUBBIX OPraHU3MOB, BOCIIPUITHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMMUYECKUE BOJIHBI, IyHaMH, 3XO, LBETa Tell,
ONTUYECKUE  SBJIEHUS B  MpUPOAE, OHOJOTMYEecKoe  JIEHCTBUE  BUAUMOIO,
YIBTPapHUOIETOBOTO W PEHTTCHOBCKOTO HM3JIyUYE€HUW, CCTECTBEHHBIN paJlOaKTHUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPaIUOAKTUBHOE W3IIyYCHHE TPUPOJHBIX MHUHEPAJIOB,
NefCcTBHE PalMOaKTUBHBIX U3JIYY€HUN Ha OpPraHU3M 4eJoBeKa), IIPU 3TOM MEPEBOIUTH
MIPaKTUYECKYIO 33/7a4yy B Y4e€OHYIO0, BBLAEISATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKU)
(bU3NIECKUX SIBIICHHIA;

OTIHMCHIBATh M3YYEHHBIE CBOIMCTBA Tel U (PM3UUECCKUE SIBICHUS, UCTIONB3YS (pr3mueckue
BEJIMYMHBI (CPEHAS U MTHOBEHHAs CKOpPOCTH Tejla IPU HEPAaBHOMEPHOM JBUKEHUHU,
YCKOpEHUE, MepeMelleHne, MyTh, YIJ0Bas CKOPOCTb, CUJIa TPEHHUS, CUJIa YIIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOIO MaJeHMs], BEC Tea, UMIIYJbC TeJa, UMITYJIbC
CWJIbI, MEXaHH4YEeCKas paboTa U MOILIHOCTb, NOTEHLUATIbHAS SHEPTUsl Teja, [OJAHATOTO
HaJ IOBEPXHOCTHIO 3€MJIM, IOTEHI[MAIbHAS SHEPTUS CKATOM NPYKUHbI, KHHETUYECKas
SHEprus, IOJHAs MeXaHWdecKas HHEeprusi, NepuojJ M YacToTa KoJeOaHWM, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTeIb MPEIOMIICHUS
cpenbl), TPU ONHKCAHWM TPABHIIBHO TPAKTOBATh (DM3NUYECKUN CMBICT HCIIOJIB3YeMBIX
BEIMYUH, OOO3HAYCHHS M EIUHUIBI (PU3MYECKHX BEIMYUH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYI0 BEIWYHMHY C JPYTHMH BEIUYMHAMH, CTPOUTH
rpadMKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHHS M MPOIECCHI, UCTIOIB3Ys 3aKOH
COXPAaHEHHUSl HEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULUU CUJI,
IIPUHIIMI OTHOCUTENBHOCTH [ anunes, 3akoHsl HproTOHA, 3aKOH COXpaHEHUsl UMITYJIbCa,
3aKOHBl OTPaXEHHUS U TPEJIOMIIEHHS CBETa, 3aKOHBl COXpPAHEHMs 3apsiioBOrO U
MaccoBOIO 4YHCEI INpPU SAEPHBIX pPEAKUMSIX, IpPU ITOM JaBaThb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3alIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKECHUE;

OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA TEJI, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallull  IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  INPUUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX 11aroB C ONOPOi Ha 2—
3 u3y4yeHHBIX CBOWCTBA (PU3UYECKUX SBJICHUH, (U3NYECKHMX 3aKOHOB WJIHU
3aKOHOMEPHOCTEN;

pelarh pacuéTHbIe 3a/1a4uM (OMUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHUN ), UCTIONIb3Ys
3aKOHBI U (POpMyJbI, CBS3bIBArOIIUE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIIOBUSL 3a/laydl 3alluChiBaThb KpaTKOE YCIOBHUE, BBIABIATh HEAOCTAIOLIUE WIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC Ui PEUICHHUS,
IIPOBOJUTH pacu€Thl W OLIEHUBATh PEATUCTUYHOCTh IOJYYEHHOIO 3HAYEHUS
(U3HYECKON BEIIMYUHBL;

pacrno3HaBaTh IpPOOJIEMBbI, KOTOpPbIE MOYKHO PELIUTh IpPU IOMOLIU (PUINYECKUX
METO/IOB,  MCHOJb3ysd  OINHUCAHUE  MCCIEAOBAaHUSA,  BBLACIHATH  IPOBEpSIEMOE
IIPENII0JIOKEHNE, OLIEHUBATh IPaBUJIBHOCTh IOpsAKAa NPOBEACHMSI MCCIEA0BAHUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOACHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJACHUIO (PU3UYECKUX SBICHUN WM (PU3MYECKHX CBOWCTB
Ten (M3yd4eHue BTOpOro 3akoHa HbroTOHA, 3aKk0OHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTh
nepuojia KojiebaHui NpyKUHHOTO MAasiTHUKA OT Macchl Ipy3a U KECTKOCTHU NPYKUHBI U
HE3aBUCHUMOCTh OT aMIUIUTY/bl MAJIBIX KOJIEOaHUH, MPSIMOJIMHEHHOE pacipoCTpaHeHNE
CBETa, pa3JIo’KEHHE OEJIoro CBeTa B CIIEKTpP, M3yUYEHUE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHsI IpeAMeTa B coOMparollel JMH3E,
HAOJIO/IEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB H3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMSI, OTIMCHIBATH XO/I OTIBITA U
€ro pe3ysbTarhbl, POPMYIUPOBATH BHIBOIBL;
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IIPOBOJUTH IpPU HEOOXOJUMOCTU CEpPHUI0 MPSMBIX HM3MEPEHUMH, OIpenessisi cpenHee
3HaYCHHE H3MepseMOl BeNWYMHBI ((POKYCHOE paccTOSHHE COOMpAIONICH JIMH3BI),
000CHOBBIBAThH BBIOOP CIIOCO0a M3MEpEHUs (M3MEPUTEIILHOTO TIPpUOopa);

IIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEN (PM3MUECKUX BEIMYMH C HMCIOJIb30BAHUEM
NpSIMBIX H3MEPEHUN (3aBUCHUMOCTh IIyTM OT BpPEMEHH IIPpU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHON CKOpOCTH, TNepuoja KojJeOaHWid MaTeMaTHYecKOTro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIrjla OTPa)X€HHUsS CBETa OT yrja MaJeHUs U
yria OpejoMIICHHs OT yIJia MaJieHus): IUIaHUpOBaTh MCCIEAOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (PUKCHpOBAaTh pe3ylnbTaThl IOJYYEHHOW 3aBHCHMOCTH
(GU3NYEeCKUX BEIWYMH B BHIE TAaOIHIl M TpadMKOB, JAETaTh BBIBOABI IO PE3yJIbTaTaM
HCCIIEIOBAHUS;

IIPOBOJUTh KOCBEHHbIE H3MEpPEHUs (PU3MUECKUX BEIMYMH (CpelnHsis CKOpOCTh H
YCKOpEHHUE TeJla IPU PAaBHOYCKOPEHHOM JBM)KEHHH, YCKOPEHHE CBOOOTHOIO MajCHMUS,
KECTKOCTh TPYXKHUHBI, KOI()OUIIMEHT TPEeHHS CKOJBKEHUS, MEXaHW4yecKas pabora u
MOIIIHOCTb, YacTOTa M TNEepUoj KOJeOaHWH MaTeMaTH4YeCKOro U MPYKMHHOIO
MasiTHUKOB, OITUYECKass CWwia coOuparomed JMH3bl, paJAUOaKTUBHBIN  (OH):
IUIAaHUPOBATh U3MEPEHHUs, cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIIIOJIHATH
U3MEpeHus, cleaysl NPeayIoKEHHON MHCTPYKLMH, BBIYUCIATh 3HAUEHHWE BEIMYMHBI U
aHAJIM3UPOBATh IOJYYEHHbIE PE3yJAbTaThl € YU4ETOM 3aJaHHOM MOTPENIHOCTH
W3MEPEHHUI;

coOmogaTh TpaBHiIa TEXHUKA O€30MacHOCTH npu pabore ¢ 1abopaTOPHBIM
o0opyoBaHuEM;

pa3nuyaTh OCHOBHBIE NPU3HAKK H3YYEHHBIX (U3NYECKUX MOJIENICH: MaTephalibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOUCYHBIM HMCTOYHHK CBETA, JIy4, TOHKas JIMH3A,
IUIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O S/Ipa;

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOICTB C ONMOPOM HA UX ONHUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYMKHU [OJIOKEHHUS,
pacCTOSIHUSA U YCKOPEHHS, PaKeTa, 3X0JI0T, OUYKH, IEPUCKOII, (OTOAIIApaT, ONTHUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03MMETp, KaMepa BuiabCcoHa), HCHOJIB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;
HCI0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NP pPEUICHUH Y4eOHO--
MIPaKTUYECKUX 3a]lad, ONTUYECKUE CXEMbI JUIsl IOCTPOEHUSI M300paKEHUH B IJIIOCKOM
3epKajie 1 coOuparouiei JInH3e;

NPUBOANTH TPUMEPHl (HAXOAWTh HH(POpPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
WCTOJb30BaHUST (PM3UYECKUX 3HAHUH B TOBCEAHEBHOM MXU3HH Ui OOECIICYCHUs
0€30MaCHOCTH TpH OOpalIeHuHu C NPUOOpPaMU U TEXHHUUECKUMH YCTPOICTBAaMH,
COXPAaHEHHUs 3/10pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOIO IMOBEACHUS B
OKpYKarollen cpele;

OCYLIECTBIISITh TNOWMCK HHpOpManuu (U3NIEeCKoTo cojepxkanus B HHTEpHeTe,
CaMOCTOSITENIbHO (POPMYJIMpYsl MOMCKOBBIA 3alpoC, HAaXOIUTh IIyTHU OIpEAEICHUS
JOCTOBEPHOCTH TOJIydCHHOW WHQPOpPMAIMM Ha OCHOBE HWMEIONIMXCS 3HAHWA U
JIOTIOJTHUTENbHBIX UCTOYHUKOB;

HCII0JIb30BATh MPU BHINIOJHEHUH Y4€OHBIX 3a/laHUl HAY4YHO--TIOMYJISPHYIO JINTEPATYPY
(U3NIECKOTO COAEpIKaHUs, CIPABOYHbIE MaTepuallbl, pecypchl cetu VHTepHer,
BJIQJIETh MPUEMaMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(OpPMAIIH
U3 HECKOJIbKHX HMCTOYHUKOB (DU3UYECKOTO COJCPIKaHUs, IyOJHMYHO TPEICTABIISATH
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pe3ynbTaThl IPOEKTHOW WIIM MCCIEN0BATEIBCKON AEATENBHOCTH, IIPU 3TOM I'PAMOTHO
WCTOJb30BaTh W3YyYCHHBIM MOHATUHHBINA ammapar M3y4yaeMoro pasjena (QHu3UKd H

CONPOBOXIATh BBICTYIUIEHUE IpEe3eHTalueil ¢ y4éToM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo 4acos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K 0 (undposrbie)
n/n MPOrpamMmmbl Bceero 06H TPOTLHBIC pﬁaKT"quKHe oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesl
Paszpen 1. @usuka u e€ poJib B IO3HAHNH OKPYKAKOLIEr0 MUPa
bu6mmoreka [IOK
I PusHia - HayKa o npupoe 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 PH3HYECKHC BEIHHHbI 2 ! https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaY4HBIN METOJ| IO3HAHUS 2 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194
Hroro nmo pazgeny 6
Pa3nes 2. [lepBoHauyasibHbIe CBeIeHUS 0 CTPOEHHH BelllecTBa
2.1 Crtpoenue BemecTa 1 bubmorexa LHOK
https://m.edsoo.ru/7f416194
29 JIBW>KEeHME U B3aUMOJICHCTBUE YaCTHI] ) 1 bubnuorexa [JOK
) BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHue U B3auMojieiicTBue TeJl
bu6mmoreka [IOK
31 Mexanmrieckoe ABHKCHHE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Mrepuus, Macca, MI0THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bugpt cun 14 ! 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
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Pazgen

4. JlaBjieHUe TBEPABIX TeJI, ;KMAKOCTEl U ra3on

41 Hasnenue. Ilepenaua naBneHus TBEPAbIMU 3 bubnnorexka HOK
’ TEJaMU, )KUJKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlanenue xuaKoctn > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHOS AaBieHHe 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUIAKOCTH U T'a3a Ha MOTPYKEHHOE 7 3 bubnnorexka HOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora u MomiHoCTh. JHEprus
bu6mmoreka [IOK
> PaboTa u mommocTe 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocreie Mexanm3Mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuueckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undgposbie)
Ne n/m NMPOrpaMmblI Bcero Konrpoabubrie | lpakruseckue o0pa3oBaTe/bHbIE
padoThbl padoThbl pecypebi
Paszgea 1. TensioBble siBjieHUst
. bubnuorexa [JOK
1.1 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Teroere npouecce! 21 ! > https://m.edS(])—E).ru/ 7f4181ce
Hroro nmo pazgeny 28
Pazjnen 2. DiiekTpuyecKue H MATHUTHBIE SIBJIEHUSI
21 DneKTpuYecKue 3apsiabl. 3apsoKeHHbBIC Tea 7 1 bubnuorexa [JOK
) Y WX B3aHMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSTHHBIN 2IEKTPUYECKUNA TOK 20 1 7 Egg??/ﬁeeziiorﬁ 176418 1ce
2.3 MarsuTtHsbIe SBICHUS 6 1 1.5 Eggsl;l/ﬁeelig)orﬁ 176418 1ce
bu6mmoreka [IOK
24 DMEKTPOMATHHTHAS HH KIS 4 https://m.edsoo.ru/7f4181ce
Wroro o pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undgposbie)
Ne i/ OpOrpaMMBb Beero KOﬁHTpOJIbeIe HpﬁaKanecmle 0Bpa30BATEIBHBIE
padoThI padoThI pecypesI
Paznen 1. Mexannueckue siBJeHMsI
11 MexaHn4ecKoe IBMKECHHUE U CTIOCOOBI €T0 7 1 bu6mmoreka [IOK
’ OTIMCAaHMS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 3aKomb1 COXpaHeHHA 7 3 https://m.edsoo.ru/7f41a4a6
N bubmuorexa [JOK
1.3 Bsaumoneiicraue e 15 3 https://m.edsoo.ru/7f41a4a6
Wroro o pazgeny 29
Paznen 2. MexaHu4eckue KoJieOAaHUA ¥ BOJTHbI
bu6mmoreka [IOK
2.1 MexaHn4ecKkrue KoaeOaHus 4 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4eckue BOJHBI. 3BYK 5 1 3 https://m.edsoo.ru/7f41ada6
Hroro nmo pazgeny 9
Pa3nen 3. DJIeKTPOMAarHMTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 5 ) bubnuorexa [JOK
’ ANIEKTPOMATrHUTHBIEC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 5
Paznen 4. CBeToBbI€ SIBJI€HUSA
bu6mmoreka [IOK
4.1 3aKOHBI pacIPOCTPAHCHUS CBETA 4 2 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JIun3bl ¥ onTHYECKKE TPUOOPHI 4 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznosxenue Genoro cBera B CIEKTP 2 2 htps://m.edsoo.ru/7f41ada6
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Hroro nmo pazgeny 10
Pazgea S. KBaHTOBBIE sIBJIEHUS
5.1 Hcnyckanue u noriomeHne CBeTa aToOMOM 3 1 bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
32 Crpoemne aTomHoro spa 4 ! https://m.edsi.ru/7f41a4a6
bubmuorexa [JOK
53 SnepHble peaknuu 4 1 https://m.edsi.ru/7f41a4a6
Hroro no pazneny 11
Pa3nes 6. IloBTopuTeibHO-000011aI0 1M I MOAYJIb
6.1 [ToBTOpeHue 1 06001IEHNE CONIEpKAHUS 4 ) bubnnorexka HOK
) Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 27
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HOYPOYHOE IINTAHUPOBAHUE

7 KUIACC
KoJsmyecTBO 4acoB DJIeKTPOHHBbIE IU(PPOBHIE
Ne n/m Tema ypoka Beero Kontpoabneie | Ilpakruueckue | 00pazoBaTesbHbIe
padoThI padoThI pecypcbl

1 @Pu3nka — Hayka o npupoje. SBnenus 1
TIPUPOJIBI

2 DU3NYECKUE SBJICHUS 1

3 Pu3nyecKue BEIMYMHBI U UX U3MEpPEHUE 1
VYpok-uccnenosanue "N3mepenune

4 TEMIIEPATYPHI IIPU MIOMOIIN KHAJAKOCTHOTO 1 1
TEPMOMETpA U JaTUMKa TeMIeparypsl"

5 Mertoipl HayuHOTO NIO3HaHUs. OnucaHue 1 bubnnorexka HOK
(bu3NYeCKuX SIBICHUN ¢ TOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "[IpoBepka runoressl:

6 JaJIbHOCTH MOJIETA HIapuKa, MyIEHHOTO 1 1
TOPU3OHTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE
BBICOTA TTyCKa"

Ctpoenue BemectBa. OMBITHI,

7 JIOKa3bIBAIOINE TUCKPETHOE CTPOCHHE 1 bubmorexa LHOK
BerecTsa https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHHEe 4yacTull BelIecTBa 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMBITHI 11O

9 HaOJIIOACHUIO TEIIJIOBOTO PACIIMPEHUS 1 1
ra3zoB»

10 ArperatHble COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJBI. BuGnorexa LJOK

11 O6006menue o pazaeny «llepponayanbHbIe 1

CBCJACHUA O CTPOCHHU BCIICCTBA»

https://m.edsoo.ru/ff0a0378
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Mexannueckoe nBuxeHue. PaBHoMepHOe U

bu6mmoreka [IOK

12 HEPaBHOMEPHOE JBUKEHHE https://m.edsoo.ru/ff0a05¢c6
bubnuorexa [JOK
13 Cxkopoctb. EquHUIIBI CKOPOCTH https://m.c dS(])-E).ru I£0a079¢
14 Pacuer nytu u BpeMeHU ABUKEHUS bubmorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — Mepa HHEPTHOCTH TEN Eggg&ﬁiﬁiﬁgﬁ /£020¢10
16 [InoTHOCTH BemiecTBa. PacueT Macchl u bu6mmoreka [IOK
o0beMa Tesa 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;I paborta «Onpenenenue
IUIOTHOCTH TBEPIOTO TEJIa
13 Pemenue 3amad o reme "IlnoTHOCTH bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepHCTHKA B3aUMOCHCTBHS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «13yuenue
20 3aBUCHUMOCTH pacTsbkeHus (aedopmanun)
MPYKUHBI OT MPUIIOKCHHON CHITBI»
21 [[SIBnenue Tsarorenus. Cuiia TSHKECTH
g | Sy ok s o Bumorera 0K
"Cyina Tsoxecti” https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha IpyTUX IUIaHeTax. bubnnorexka HOK
du3nvecKue XapakKTepUCTUKH TUTAHET https://m.edsoo.ru/ff0al1502
bubmuorexa [JOK
24 Msuepenue cun. Jlusamomerp https://m.edsi.ru/ff()alé%cc
bubnuorexa [JOK
25 Bec ena. Hesecomocts https://m.edS(])—E).ru/fanl778
26 CrnosxeHue IByX CUJI, HAIPaBJICHHbBIX 110 bubnnorexka HOK

OJHOM NpsiMO. PaBHOEHCTBYIOIIAs CHJT

https://m.edsoo.ru/ff0ala70
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Perenue 3a1au 1o reme

27 n ~ n
PaBHoOelicTBYIOIIAsA CHIT

78 Cuna tpenus u e€ BuJpl. TpeHue B mpupoie bubnnorexka HOK
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «13yuenue

29 3aBUCHMOCTH CUJIbI TPEHHS CKOJIbKEHUS OT bubnuorexa [JOK
CHJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHKACAIOLIUXCS TIOBEPXHOCTEI»

30 PGIHGHI/IGU 3a71a4 Ha (3npegleneHHe
PaBHOJICHCTBYIOMIEH CHIIBI
Pemenne 3amaq mo remam: «Bec Temay,

31 «I'paduyeckoe n3o00pakeHUE CHUIDY, Eggsl;l/ﬁe;iiorﬁ/ ff0alde0
«Cunbly, «PaBHOACHCTBYIOIIAS CHIDY " ’
KounTponbHas pabota o temam:

3 «MexaHndeckoe IBUKeHHEY, «Macca,

IJIOTHOCTBY, «Bec tenay, «['paduaeckoe
n3o0paxkeHue cuimy, «Cuibhy

33 JaBnenue. CriocoObl yMEHbILIEHUS U bubnnorexka HOK
YBEJIMYEHUS AaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue ra3za. 3aBUCMMOCTbD JaBJICHUS Ta3a bubnuorexa [JOK
0T 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 [lepenaya naBieHus TBEPABIMU TEIAMH, bubnnorexka HOK
KHUJKOCTAMHU U razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBlIeHME B )KHJIKOCTH M T'a3e, BBI3BAHHOC bu6mmoreka [IOK
IIEACTBUEM CHUJIBI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no reme «/laBineHue B bubnuorexa [JOK
KUJKOCTH U Ta3e. 3akoH [lackamnsy https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 Coobmarommecs cocy ! https://m.edsoo.ru/ff0a2970

39 ['unpaBnuueckuit mpecc bubmmorexa LIOK

https://m.edsoo.ru/ff0a3136
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Manomertpel. [IopiIHEBOM KUIKOCTHBIN

40
Hacoc
A1 Atmocdepa 3emiiu U IpUYUHbI €€ bubnnorexka HOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Bo3nyxa. ATmocdepHoe naBiieHne https://m.edsoo.ru/f0a2bsa
43 N3mepenue armochepHoro nasienust. Onpit bubnnorexka HOK
Toppuuemm https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubmuorexa [JOK
BBICOTHI HaJl YDOBHEM MOPSI https://m.edsoo.ru/ff0a2{c4
45 Bbapomerp-anepounn. Atmocdeproe bubmuorexa [JOK
JIaBJICHHUE HA PA3JIMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo reme " AtmochepHoe
naBieHue"
HCTBHE KHUJIKOCTH M raza H
47 ﬁgrgy)KGIG{HOGHB (1){(1:/1)( Teng.gipiHMeILOBa bubmorexa LOK
https://m.edsoo.ru/ff0a3276
cuiia
Jlaboparopnast pabota «Onpenenenue
48 BBIT&JEKI/IBEIOHICI;I CHJIBI z[efll)cgylomeﬁ Ha bubmorexa LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJIO, MOTPY’KEHHOE B )KHJIKOCTb)
Jlaboparopnas pabota o Teme
49 «MccnenoBanmne 3aBUCUMOCTH Beca Teyla B bubnuorexa [JOK
BOJIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD https://m.edsoo.ru/ff0a3514
YJaCTH TeJa»
bu6mmoreka [IOK
30 Hnasasme Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnast pabota "KoHnctpynpoBanue
51 apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U
omnpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3ama4 o remam: «IlnaBanue Bubmiorexa LIOK
52 cynoB. Bo3ayxomiaBanuey, «/laBienue

TBEPABIX TCII, )KI/II[KOCTGﬁ U 1ra3oB»

https://m.edsoo.ru/ff0a3654
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KonTponbHas pabora no teme «J/laBnenue

>3 TBEPIBIX TEJ, JKUIKOCTCH U Ta30B)
bu6mmoreka [IOK
>4 Mexanuuecias pabora https://m.edsoo.ru/ff0a3{82
bu6mmoreka [IOK
>3 MomHOCTS. EAUHHIET MOIHOCTH https://m.edsoo.ru/ff0a3{82
56 VYpok-uccnenosanue "Pacuér momuocTu, 1
pa3BUBAEMOM MPHU MOABEME TI0 JICCTHHIIE"
57 [IpocTeie Mexanu3msl. Peryar. PaBHoBecue
CHWJI Ha pblYare
Pbrvaru B TexHuKe, OBITY M IIPUPOJIE.
58 Jlaboparopnas paéoTa <<}£/ICCJ'II;JII())B2:1HI/I€ 0.5 bubmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUW PABHOBECHS phlyara
Pemenue 3agau no reme «YcioBus bubmuorexa [JOK
59
pPaBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumument monesnoro aecTeus
60 Mexanusma. Jlaboparopnas padora 0.5
«M3mepenue KII/] HakIOHHOM MIJIOCKOCTH
61 Pemenue 3amau mo reme "Pabora, bu6mmoreka [IOK
MorHocTh, KIT" https://m.edsoo.ru/ff0a4c48
62 Mexanndeckas sHeprus. Knnernueckas u bubnnorexka HOK
MOTEHIIMAJIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTrUuu bubmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 10 TEME
"DKCrHepUMEHTaIbHOE ONpeie/ICeHUue
64 W3MEHEHUS KHHETUYECKOU U 1
MTOTCHIIMATTLHOW SHEPTUU TPU CKAThIBAaHHH
TeJa IO HAKJIOHHOM TJIOCKOCTH"
65 KonTponbhas pabora no teme «Pabota u

MOIITHOCTh. DHEPTUSI»
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66 PesepBHblit ypok. PaboTa ¢ Tekctamu no 1 bubnunorexka HOK
TeMe "MexaHnnueckoe aBuKeHue" https://m.edsoo.ru/ff0adec6d
P i .P

§ | rowe Masnenme mépmax e umocreiin |1 Bu6miorexa LIOK

" P » HKHIL https://m.edsoo.ru/ff0adffe

ra3oB
PesepBubriit ypok. PaboTta ¢ Tekcramu no

68 " " 1
teme "PaboTa. MomHoCTb. DHeprus

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KoauuecTBo 4acoB

JJIeKTPOHHbIE N (poBbIe

Nen/m | Tema ypoka Konrpoabueie | IlpakTuyeckne | 00pasoBaTe/ibHbIe
Bcero
padoTbl padoThbl pecypcel
OCHOBHBIE TIOJIOKEHHUS MOJICKYIISIPHO-
1 KHHETHYECKON TEOPUHU U UX ogLITible 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYIT 1
3 Moaenu TBEpAOTO, JKUAKOTO U 1 bubnuorexa [JOK
ra3000pa3HOro COCTOSIHUN BEIIECTBa https://m.edsoo.ru/ff0a540¢
OObsicHEHHE CBOMCTB TBEPIOTO, KUAKOTO U
4 ra3z000pa3HOro COCTOSIHUM BEIIECTBA HA 1
OCHOBE TOJIO)KEHUI MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUU
5 Kpucrannmaeckue u amop@Hsbie Tena 1 bubmorexa LHOK
p p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallWJUISIPHOCTb. 1 bu6mmoreka [IOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIupeHue U cxaTre 1 bubmorexa LIOK
P p https://m.edsoo.ru/ff0a5a26
2 Temmneparypa. CBsi3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIUIOBOTO JIBHYKCHUS YaCTHIT
Buyrpennsis sneprusi. Crioco6bl U3BMEHEHUs bubnnorexka HOK
9 o 1
BHYTpPEHHEH 3Hepruu https://m.edsoo.ru/ff0a5c60
10 Bunnl Tenionepenaqu 1 Bubmaorexa LIOK
p https://m.edsoo.ru/ff0a6412
VYpoxk-koudepennus "[IpakTudeckoe
11 I/IEHOJII)SOE;HII)/IC :ennomljlx CBOMCTB BEIIECTB 1 1 bubmorexa LHOK
HI " https://m.edsoo.ru/ff0a65¢c0
Y MaTepUaJIoB B LIEJSAX SHEProcOepeKeHus
12 KommaecTBo TemnoTel. Y nenpHas 1 bu6mmoreka [IOK
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TCIIJIIOEMKOCTD

https://m.edsoo.ru/ff0a6976

VYpaBHeHHE TEIUIOBOTO OaaHca.

bub6mmoreka [IOK

13 TennooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnast pabota "HccnenoBanue
14 ﬂBnelfHﬂ TIG)HJ'[O(I))6MGH3 pu CMJ;HII/IBaHI/II/I bubmorexa [IOK
o . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOUM M TOPSTYCH BOIBI
Pacuer xommdecTBa TEIIOTHI,
15 HE0OX0IMMOTO ISl HarpeBaHusl Teja U
BBIJICIIIEMOTO MM ITPH OXJIAXKICHUN
16 Jlaboparopnas padota "Onpenenenne bubnuorexa [JOK
YACIBHOM TETNIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIUBA. Y IeJbHas TEIJI0Ta bubnuorexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpICBaHUE
18 KPHUCTAJUIMYECKUX Eé[n. VnenpHas TemioTa bubmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
Jlaboparopnas padota "Onpenenenne bubnuorexa [JOK
19 ~ "
YACIBHOM TETUIOTHI IJIABJICHUS JIba https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHIEHCALUS. bubnnorexka HOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y genbHas temiora
mapooOpa30BaHMs ¥ KOHICHCAIIUH. bubmuorexa [JOK
21
3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTO JTaBJICHHS
Brnaxnocth Bo3nyxa. Jlaboparopnas pabora
22 "Onpenenenne (I)[z;ocmenbioﬁ Il)mamiocm bubmorexa LIOK
N https://m.edsoo.ru/ff0a7628
BO3JlyXa
73 Pemrenue 3a1a4 Ha ornpeniesieHUe BIAYKHOCTH
BO3JlyXa
[TpuHUMIBI paOOTHI TEMJIOBBIX JBUTATENEH.
24 [TapoBas TypOuHa. /[Burartens BHyTpEHHETO

CrOpaHus
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KII[ TermmoBoro asurarens. TertoBbie

bu6mmoreka [IOK

25 o
JIBUTATEIIU U 3alllUTa OKpYyKarolel cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHEHHS ¥ MMPEBPAICHUS SHEPTHH
B TEIUIOBBIX ITpoIieccax
[ToaroroBka Kk KOHTPOJIBHOM paboTE MO
27 teme "TersoBsie sBieHus. M3MeHeHne bubmorexa [IOK
. " https://m.edsoo.ru/ff0a83 2
arperaTHeIX COCTOSTHUI BEIIECTBA
KonTtponbHas padota o teme "TemnnoBsie
28 sIBnelst[ I/I3M§HeHHe arperaTHbIX bubmorexa LIOK
" " p https://m.edsoo.ru/ff0a86ae
COCTOSTHU BEIeCTBa
29 Onektpuzarnus Ten. [[Ba pona
IEKTPUICCKHIX 3aPSIOB
30 VYpok-uccnenoBanue "IneKTpu3aIus Tl
UHAYKIHUENH U IPU COMPUKOCHOBEHUH"
31 BsaumonelicTBue 3apsiKeHHBIX Tell. 3aKOH bubnnorexka HOK
Kynona https://m.edsoo.ru/ff0a87¢e4
Dnektpuyeckoe nose. HanpsbkeHHOCTh
32 KT pnqecxoro moJtst. 11 I/II)H HTI bubmorexa LIOK
P - puH . https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3UITUH IICKTPHUSCKUX MTOJICH
33 Hocutenu anekTprudeckux 3apsiioB.
DOneMeHTapHbIi 3apsa. CTpoeHne aroma
34 [IpoBOJHUKYM U TUANEKTPUKU. 3aKOH bubnnorexka HOK
COXPAHEHHUS NEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3aga4 Ha IpUMEHEHNE CBOKCTB bubnnorexka HOK
ANEKTPUIECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DJEKTPUUYECKUN TOK, YCIIOBHUS €TI0
36 c GCE“BOBaHI/IH I/ICquHI/IKI/I bubmorexa LOK
ym ! https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUSI TIEKTPUYECKOTO TOKA bubmorexa LOK
P https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenopanue "JleiictBue
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AJIEKTPUYECKOTO 1011 Ha IPOBOAHUKY U
TUDIEKTPUKH"

DNEeKTPUYECKUM TOK B METAJJIaX,

bu6mmoreka [IOK

39
KHUJKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuYecKas 1enb U €€ COCTaBHbIC YaCTH
Cuna Toxka. JlabopaTopHas pabora bubmuorexa [JOK
41 " " 0.5
W3mepenue u peryiupoBaHue CHIIbI TOKa https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe Harnpspbkenue. Boabtmerp.
42 Jla6o Ie)lTo Hast a601T)a "N3mepenue u b 0.5 bubmorexa [IOK
patopHas p "p ’ https://m.edsoo.ru/ff0a9¢14
pPETrYIIMPOBAHUE HAMPSHKCHHUS
CormnpoTHuBICHNE MPOBOJHUKA. Y ICIBHOE bubnuorexa [JOK
43
CONPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padota "3aBUCUMOCTD
44 AIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuoreka [JOK
IIPOBOJIHUKA OT €r0 JJIMHbI, IUIOIIA 11 https://m.edsoo.ru/ff0aa738
MIONEPEYHOI0 CeYeHMsI U MaTepuaa"
3aBUCUMOCTD CUJIBI TOKA OT HAIIPSIKEHUSI. bubnuorexa [JOK
45
3axon Oma Juid yyacTka Henu https://m.edsoo.ru/ff0aa44a
Jlaboparopnas padota "UccnenoBanue
46 3aBUCHUMOCTH CHJIbI TOKA, UIYIIETO Yepe3 1 bubnuoreka [JOK
PE3HUCTOpP, OT CONMPOTUBIICHUSI PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3uctope”
47 [TocnenoBarenpHOE ¥ MapaLIeIbHOE
COCJIMHEHUS TIPOBOJTHUKOB
Jlaboparopnas padota "[IpoBepka nmpaBuia
48 CJI0’KEHUS HANIPSHKEHUM PU 1 bubmuorexa [JOK
MOCJIEIOBATEILHOM COEIMHEHUN JABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
Jlaboparopnast pabota "[IpoBepka npaBuia
49 TUTST CEIJ'IBI PFOKaE U Tia anﬁenL§OM b 1 bubmorexa [IOK
P P " https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PE3UCTOPOB
50 Pemenne 3agad Ha mpuMeHeHnue 3akoHa Oma bubmuorexa [JOK
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I PA3JIMYHOIO0 COCAMHCHUS IIPOBOJHHUKOB

https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOILITHOCTD NEKTPUYECKOTO TOKA. bubnnorexka HOK
3akon xoyns-Jlenmna https://m.edsoo.ru/ff0ab124
57 Jlaboparopnas padota "Onpenenenne 1 bub6mmoreka [IOK
paboOTHl ¥ MOIIHOCTH AJIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DIEeKTPUYESCKHE LIETTH U MOTPECOUTEIIH
53 JJICKT pnqecmﬁ ;e U B Tgl))lT Kopotkoe bubmorexa LHOK
P p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJIBHOM paboOTE MO
TeMe "DIeKTpuduecKue 3apsapl. 3apsKeHHbBIC bubnuorexa [JOK
54 . .
Tella U uX B3auMoaeicTBHs. [1oCcTOSHHBIN https://m.edsoo.ru/ff0abd2¢
ANEKTPUIECKUHN TOK"
KonTposnbHas paborta o tTeme
55 "DyeKTpuUecKue 3apsabl. 3apsHKEHHBIC Tela bubnuorexa [JOK
M uX B3auMoaeicTBus. I1oCcTOSSHHBIN https://m.edsoo.ru/ff0abeal
ANEKTPUIECKUN TOK"
56 IlocTosTHHEIC MarHUTHI, X B3aUMOICHCTBIC
57 VYpok-uccnenopanue "N3ydenune noniei 1 bubmuorexa [JOK
IMOCTOSIHHBIX MAarHuTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruauTHOE TI0J1e. MarauTHOE 1oJIe 3eMITH bu6mmoreka [IOK
W €ro 3HA4YCHUE IS )KU3HHU Ha 3eMIIe https://m.edsoo.ru/ff0acOba
OneIT OpcTeaa. MarauTHoe mosje
59 JJICKT I/IECCKOFO TOKa MarauTHoe 1oJje bubmorexa LHOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHHEe JIEKTPOMArHUTOB B TEXHHUKE.
60 JI£60 aTopHas a6§)Ta "U3ydeHue nercTBUs 0.5 bubmorexa LIOK
patopHas p Y1 " ’ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha TIPOBOJTHUK C TOKOM
DJEKTPOIBUTATEIH TIOCTOSTHHOTO TOKA.
Hcronp30BaHKUE 3JIEKTPOABUTATEIICH B
KTbon bubmuorexa [JOK
61 TEXHHYECKUX YCTPOUCTBAX M HA

Tpancnopte. JlabopaTtopnas padota
"KoHcTpyupoBaHue U u3yuyeHue padoTbl

https://m.edsoo.ru/ff0ac86¢
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AJIEKTpoABUTATENA"

Omnpitel ®apases. 3aKoH 37EKTPOMAarHUTHON

62 nHaykuu. [Ipasuno Jlenna !
OnekrporeHeparop. CriocoObl MOTydeHUs
63 ANEKTPUYECKOI PJHEPTUU. DIEKTPOCTAHITUN 1
Ha BO300OHOBJISIEMBIX HICTOYHUKAX YHEPTUU
[ToaroroBka Kk KOHTPOJIBbHOM paboTe MO
64 TeMe "DIIeKTpUUYEeCKHe U MarHUTHbIE 1
sIBIICHUS"
65 KonTposnbHas pabora o teme 1 bubnnorexka HOK
"DneKTpUYeCcKUe U MarHUTHbIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaboTa ¢ Tekctamu no 1 bubnnorexka HOK
teMe "TemnsoBble siBaeHUS" https://m.edsoo.ru/ff0accSe
67 PesepBHblit ypok. PaboTa ¢ TekcTamu no 1 bubnnorexka HOK
teMe "IloCTOsIHHBIN 3IIeKTpUYeCKUi TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTa ¢ TekcTamu no 1
Teme "MarHuTHbIC siBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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9 KJIACC

KoauuecTBo 4acoB

DJIeKTPOHHbIE HH(pPOBbIE

Ne n/m Tema ypoka Beero Konrpoubusie | IlpakTuueckne | 00pazoBaresibHbIe
padoThI padoThI pecypcbl
1 MexaHndeckoe ABUKEHUE. 1
’ MarepuasbHas TOUKa
) Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bu6mmoreka [IOK
' MEXAHUYECKOTO ABUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE IPSAMOJIMHEWHOE
3 nBuxkeHue. HepaBHoMepHoe 1 bubnnorexa [JOK
) npsiMoJiuHeitHoe ABrkeHue. CpenHsis https://m.edsoo.ru/ff0ad19a
Y MTHOBEHHAs! CKOPOCTb
[IpssMOIMHENHOE PAaBHOYCKOPEHHOE
4 nBukeHue. Yckopenue. CKopocTh 1 bubnnorexa [JOK
) MPSIMOJIMHEITHOTO PaBHOYCKOPEHHOTO https://m.edsoo.ru/ff0ad8d4
nsuxenus. ['paduk ckopoctu
Jlaboparopnas padota "Onpenenenne
YCKOPEHHS Tella Ipu
5. PAaBHOYCKOPEHHOM JIBMKEHHH I10 1 1 Eggg?/ﬁe;asiorﬁ/ f0adbls
HaKJIOHHOM 1uiockocTu". CBoOOAHOE o ]
nageHue ten. OnbITel [anumes
PaBHOMEpHOE IBHKEHHE 11O
6 okpyxHoctu. [lepuon u yacrora 1 bubnnorexa [JOK
) oOpaiuenus. JIuneitnas u yriaonas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
7. [{eHTpOCTPEMUTENIBHOE YCKOPEHHE |
] [lepsriii 3akon HetotoHa. Bektop 1 bubnnorexa [JOK
' CHJIBI https://m.edsoo.ru/ff0ae612
0. Bropoii 3akon HeroToHa. 1 bubnuoreka [JOK
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PaBHoelicTByrOIIAs criia

https://m.edsoo.ru/ff0ae72a

Tperuit 3akon HeroToHa.

bu6mmoreka [IOK

10. .P
0 Cyneprosuuus cux. Pemenne sanas https://m.edsoo.ru/ff0ae982
Ha [IpUMEHEHHe 3aKOHOB HproTOHA
1| Permenmt sazue o reve Bubmorexa LIOK
' a https://m.edsoo.ru/ff0aeca2
YIIPYTOCTH
JlaGoparopnas padora «Onpenenenue bubnuorexa [JOK
12.
KECTKOCTU NPYKUHbI». Cuiia TpeHus https://m.edsoo.ru/ff0aee28
13 Pemenne 3agau o reme «Cuna bu6mmoreka [IOK
) TPEHUS» https://m.edsoo.ru/ff0afa26
14 Jlaboparopnas pabota "Onpenenenue bubnnorexa [JOK
' K03 duIMeHTa TPEHUS CKOJIbKEHUS " https://m.edsoo.ru/ff0af8be
Pemrenue 3amay o teme "3aKOHEBI
15, rpenm Cuna saweern n son BuGmrorera LIOK
' P : https://m.edsoo.ru/ff0afb8e
BCEMHUPHOIO TATOTEHUS. Y CKOPEHHUE
cBOOOIHOTO MaJeHUs
VYpok-koHpepenmus "JIBmkenue ten
16. BOKPYT T'PaBUTAIIMOHHOTO LIEHTpa
(Conneynas cucrema). ['anaktuku"
"
P R —— Bubnuorexa LIOK
' " p https://m.edsoo.ru/ff0af5{8
TATOTCHHS
13 [lepBas kocMHuecKasi CKOPOCTb. bubnnorexa [JOK
' HeBecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOYKH.
19 AGcomoTHO TBEPAOE TEIO. bubnnorexa [JOK

PaBHOBecue TBEpIOTO TEINA C
3aKPEIUIEHHOW OCBIO BPAILICHUSI.

https://m.edsoo.ru/ff0afe36
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MowmeHnT cuibl. LleHTp TsKEeCTH.
Pemenue 3amay o teme "MoMeHT
cwibl. LleHTp TspxecTn"

[ToaroroBka K KOHTPOJILHOM paboTe

bu6mmoreka [IOK

"
20. gz;;xgﬂxfjsgg;{:;ffoe JIBKDKCHUC. https://m.edsoo.ru/ff0b0408
KonTposbHas pabora no teme
21. "MGXI;HI/IlleCK(I))e JBUKEHUE. bubmorexa LHOK
BsammoeiicTaie Ter” https://m.edsoo.ru/ff0b06ec
Nmnynsce Tena. UMmynbsc CUIBL.
3aKOH COXpaHEHMs UMITYJIbCA. BuGmuotexa LIOK
22 Ynpyroe 1 Heylpyroe https://m.edsoo.ru/ff0b07fa
B3aumMo/ieiictBue. Pemenue 3aaa4 no
TeMe "3aKOH COXpaHEHUsl uMIynbca"
23 Ypok-koupepenius "PeakTuBHOE
' JBUKEHHE B IIPUPOJIEC U TEXHUKE"
bu6mmoreka [IOK
24. Mexannyeckasi paboTa U MOILIIHOCTb https:/m.edsoo.ru/f0b0as4
25 PaboTta cunbl TSDKECTH, CHITBI bu6mmoreka [IOK
' YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas padora «Onpenenenue
26. paboThl CUJIBI TPEHUS IIPU
PaBHOMEPHOM JIBUYKEHUH TeJja 110
TOPU30HTAIBHON IOBEPXHOCTU
CBs13b SHEpruM U padOTHI.
27 [ToreHnmanpHas dHEprUsl. bubnnorexa [JOK
' Kunernueckas sneprus. Teopema o https://m.edsoo.ru/ff0b0c32
KMHETUYECKOM SHEPrUHU
8. 3aKOH COXpaHEHUs SHEPTUU B

MCXaHUKE
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29.

Jlaboparopnas padota «3ydeHue
3aKOHAa COXpPAaHCHUA SHCPI UM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0bl2fe

30.

KonebarensHOE IBUKEHHUE U €TO
XapaKTEPUCTUKH. 3aTyXaronue
KojeOaHus. BeiHyX/1eHHbIE
KoJiebanus1. Pesonanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

31.

MareMaTnyecKuii ¥ pyKUHHBINA
MAaATHUKHU. Y POK-HCCIIETOBAHNE
«3aBUCUMOCTH IIepHOJIa KoJieOaHUH
OT ECTKOCTU MPYKUHBI U MacChl
rpy3a». [IpeBpamienue s3neprum npu
MEXaHUYECKUX KOJIEOaHUSIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

32.

Jlaboparopnas padora «Onpenenenue
4acTOThI U IIEpUOa KojebaHui
MPYKUHHOTO MasiTHHKA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

33.

Jlaboparopnas padota «I[IpoBepka
HE3aBUCHUMOCTH MIEpH0/1a KoJeOaHmi
rpysa, nOABCHICHHOTO K HUTH, OT
MAacchl TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

34.

Mexannueckue BoHbL. CBOKWCTBA
MeXaHM4eCKUX BOJIH. [IpoaoibHbIE 1
MOTEPEYHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

35.

VYpok-koHpepennus "Mexanudyeckue
BOJIHBI B TBEPJOM TEJIE.
Ceiicmuyeckue BOJIHBI". 3BYK.
Pacnipoctpanenue u oTpakeHue 3ByKa

36.

VYpok-uccnenosanue "Habmronenne
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4gacToThl". [ pOMKOCTH 3ByKa U
BBICOTA TOHA. AKYCTHYECKHHA
pE30HaHC
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37.

Ypok-koHpepenius "YabTpa3sByK U
nH(ppa3ByK B IPUPOJE U TEXHUKE".
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "3aKOHbI COXPAHEHHUS.
Mexannveckue Koaebanus U BOJIHbBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

38.

KonTposbHas pabora no teme
"3akoHbI coOXpaHeHHUs. MexaHnueckue
KoJieOaHus U BOJTHBI"

39.

DNeKTpOMarHuTHOE TOJIE.
3J'I€KTpOM3FHPITHI:IC BOJIHEI.
CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

40.

VYpok-konpepenuus "Llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBanme 3€KTPOMArHUTHBIX
BOJIH JUIsl COTOBOM CBSI3U".
Temamuueckuti ypox k [nio
Poccuiickou nayku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

41.

VYpok-uccienosanue "N3yuenue
CBOIICTB SJICKTPOMArHuTHBIX BOJIH C
MTOMOIIIBI0 MOOMIIBHOTO TeedoHa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

42.

Pemenue 3agau Ha onpeneneHue
HaCcTOThI U JJINHBI BHGKTPOMaFHI/ITHOﬁ
BOJIHBI

43.

DeKTpOMarHuTHas PUPO/ia CBETA.
CkopocTtb cBeTa. BosiHOBBIE CBOICTBA
CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

44,

Hcrounuku ceera. [IpsmonuneitHoe
pacrpoCcTpaHEeHHE CBETa. 3aTMEHUS

Connua u JIyHbl. 3aKOH OTpaKeHUS
cBeta. 3epkana. Pemenue 3anau Ha

[IPUMEHEHHE 3aKOHA OTPAKECHHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658
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CBCTa

45.

[Ipenomiienue cBera. 3aKkoH
MPEJIOMIICHHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3aea

46.

[TosiHOE BHYTpEHHEE OTPAKEHUE
cBera. Vcronp30Banne OJIHOTO
BHYTPEHHETO OTPAXKEHUS B
OINTHYECKUX CBETOBOIaX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c

47.

Jlaboparopnas pabora
"HccnenoBanue 3aBUCUMOCTH yIJia
MIPEJIOMIICHHUS] CBETOBOTO JIyda OT
yrja naJieHusl Ha TpaHuIle "BO3ayX-
crekso""

48.

VYpok-koupepennus "Mcnonp3oBanue
IMOJIHOT'O BHYTPCHHET'O OTPAKCHUSA:
CBE€TOBO/JbI, OIITHKOBOJOKOHHAA
CBSI3b"

49.

JInnsel. Onruyeckast cuja JIMH3EL
[TocTpoenue n3o0paxeHuil B IMH3aX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3{2¢c

50.

Jlaboparopnas padota "Onpenenenue
(hOKYCHOTO PacCTOSIHUS U
ONTHUYECKOM CHIIBI coOMparomen
JTUH3EI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4206

51.

VYpok-koHpepenus "Ontuyeckue
JUH30BBIE TpuoOOpPb". ['11a3 Kak
ONTHYECKasi CUCTEMA. 3PECHHE

bu6moreka [IOK
https://m.edsoo.ru/ff0c0a7e

52.

VYpok-koupepennus "JledexTor
3penus. Kak coxpanuts 3peHue"

53.

PaznioskeHne 6eoro cBeTa B CIICKTP.
OmeiTel Herotona. Coxxenue
CICKTPATBHBIX I[BETOB. Jlucnepcus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4c
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CBCTa

JlaGoparopnast padota "ONbITHI 11O
Pa3IoKEeHUIo OEI0ro CBEeTa B CIIEKTP
1 BOCIIPUATHUIO LIBE€TA IPEAMETOB ITPU
nux Ha6J'IIOJICHI/II/I 4cpe3 IBECTOBLIC

bu6mmoreka [IOK

>4 ¢unbTpel". YPOK-IPAKTUKYM https://m.edsoo.ru/ff0cOe2a
"BonHOBbIE CBOICTBaA CBETA:!
JHCTIepCust, HHTepPEepeHINS U
audpaxuus’”
55 OmnsiTel Pezepdopaa v mtanerapHast bubnnorexa [JOK
) MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8
[Toctynatel bopa. Moaens atoma
56 bopa. Hcnyckanue 1 MorioeHue bubnnorexa [JOK
' cBeta aroMoM. KBanTbl. JInuneiuateie https://m.edsoo.ru/ff0c144c
CIIEKTPBI
57 VYpok-npaktukym "Habmronenue bubnnorexa [JOK
) CIEKTPOB HUCITyCKaHUs" https://m.edsoo.ru/ff0c1550
58 PannoakTHBHOCTE U €€ BUIBI bubmuorexa LIOK
' https://m.edsoo.ru/ff0c1672
59 CrpoeHue aTOMHOTO sijipa. bubnnorexa [JOK
' HyxiionHas monenb https://m.edsoo.ru/ff0c18ac
0. | sorom. Pemertne st 1o reve Bubnuorexa LIOK
' " ) "o https://m.edsoo.ru/ff0clal4
PagnoakTHBHBIC IpEBpALIICHUS
[Tepuon nonypacnana. Ypok-
61 KoH(pepenuus "PaguoakTuBHbIE bubnnorexa [JOK
' U3JTy4yeHUs B IPUPOJIE, METUIIUHE, https://m.edsoo.ru/ff0c2126
TexXHUKE"
62 SnepHble peakuu. 3aKOHbI bubnnorexa [JOK

COXpPAaHCHHUA 3apAA0BOTO U MaCCOBOT'O

https://m.edsoo.ru/ff0c1c58
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qrcen. DHEPTHsl CBSI3M aTOMHBIX sIJIEp.
CBsi3b Macchl U SHEPIUU

63.

Pemenue 3agau mo reme "Anepueie
peakuuu". Peakiuu cuHTe3a U
nenenus saep. cTouHuky sHeprun
CoJHna 1 3BE3

64.

VYpoxk-koudepenuus "AnepHas
sHepreTuka. Jlencrus
pPaZMOaKTUBHBIX U3JTy4YEeHUN Ha
xuBble opranu3mel". Iloaroroska k
KOHTpPOJIBHON padoTe 1o TeMe
"DJIEKTPOMAarHUTHOE TIOJIE.
DEeKTPOMAarHUTHbIE BOJIHBI.
KBanToBbie siBneHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

65.

KonTposbHas padora no teme
"DJIEKTPOMAarHUTHOE TIOJIE.
DJEKTPOMAarHUTHBIC BOJHBI.
KBanToBbIC siBIICHUS"

66.

[ToBTOpEeHue, 06061IEeHNE.
JlaGoparopubie pabOTHI 1O KypCy
"B3aumoseiicteue ten"

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

67.

[ToBTOpEHue, 060061IeHNE.
JlaGoparopubie pabOTHI 1O KypCy
"CBeToBbIe sIBICHUSA"

bu6moreka [IOK
https://m.edsoo.ru/ff0c2¢c52

68.

[ToBTOpEHue, 06001IEeHNE.

68

27

47



B (be,[[epaHLHLIX U PCTHOHAJIBHBIX IIpOoHCAYypaX OLCHKHU KadcCTBa 06p3.30BaHI/I$I
HCIIOJIB3YCTCA NICPCUCHDb (KOI{I/I(l)I/IKaTOp) pacnpeaACIICHHBIX IO KJIaCCaM IMPOBEPSACMBIX Tpe60BaHHI>i
K pe3yibTaTaM OCBOCHUA OCHOBHOH O6pa30BaTCHBHOﬁ nporpamMmMmbel  OCHOBHOTI'O OGIJ.ICFO
O6pa3OBaHI/ISI U DJICMCHTOB COJACPIKaHUA 10 (I)I/I3I/II(C.

HpOBCpHCMLIe OpEeAMETHBIC PE3YJIbTAThl OCBOCHUS OCHOBHOM OGpElBOBElTCJ'ILHOfI nporpaMmaI

OCHOBHOTO 00111ero o6pa3zoBanus (7 Kiacc)

Kon
MIPOBEPSIEMO
ro
pe3ynbTaTa

[IpoBepsieMble MpeAMETHBIE Pe3yIbTaThl OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM
MPOrPaMMbI OCHOBHOTO 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATb N3YUYCHHBIC MMOHATH

1.2

pa3yindaTth SABJIICHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC

1.3

pacmo3HaBaTh MPOSBIICHUE W3YYCHHBIX (U3NYECKUX SBICHUI B OKPYKAIOIIEM MHpE, B
TOM uucie (U3NYECKUE SBJICHHS B MPUPOJE, TIPU ITOM IMEPEBOAUTH MPAKTUUYECKYIO
3amauy B y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKH) (PUIUYECKUX
SIBJICHUU

1.4

OIMCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (pU3MUECKHE SIBJICHUS, UCTIOIB3Ys (prU3HuecKue
BEJIMYUHBI, IPU OTIMCAHUM MPABUIIBHO TPAKTOBATH (PU3MUYECKUI CMBICI MCIIOIb3YyEMBIX
BEJIMYUH, UX O0O3HAYEHMS U €IUHULBI (PU3MUECKUX BEIMYHH, HAXOAUTH (HOPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH
rpauKu U3y4eHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEINYUH

1.5

XapaKTCpUu3oBaThb CBOICTBa TCII, (I)I/I3I/IIICCI(I/IC SABJICHUA W TMPOLCCChI, HCHOJIb3Yys
HU3YUCHHBIC 3aKOHBbI, IpHU 3TOM J[JaBaThb CJIOBCCHYIO (bOpMyJ'II/IpOBKy 3aKOHa H
3aIIMCBIBATh €T0 MATCMATUYICCKOC BBIPAKCHUC

1.6

O0OBSICHATH (1)1/131/1qu1<1/16 SABJICHHUA, MNPOLCCCHI U CBOMCTBa TCJI, B TOM 4YUCIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa: BLIABJIATH IIPUIUHHO-
CJICACTBCHHBLIC CBA3U, CTPOUTH 00BsicHeHHE U3 | - 2 TOrHYECKHUX IIIaroB ¢ OHOpOﬁ Ha 1
- 2 HU3YUCHHBIX CBOMCTBA (bI/I3I/I‘{eCKI/IX SIBJIGHI/Iﬁ, (bHSHLICCKI/IX 3aKOHa HWJIH
3aKOHOMCPHOCTH

1.7

pemaTh pacuéTHble 3amaud B | - 2 JeHCTBUS, UCHOJB3Ysd 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIME (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (DPU3UYECKHE BEJIUYMHBI B (OPMYNBI U
MPOBOJIUTH Pacu€Thl, HaXOIUTh CIPABOYHBIC JAaHHBIE, HEOOXOIUMBIC U PELICHUS
3aJa4, OLEHUBATh PEATHUCTUYHOCTD MOJYUEHHOHN (PU3MUECKON BETUMYMHBI

1.8

pacro3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh NpPU TMOMOIIM (PU3UUECKUX
METO/I0OB, B OIIMCAaHUM MCCIEIOBAHMS BBIIEIATh IPOBEPSIEMOE IPEANIOIOKEHHUE
(runore3y), pazauyaTh U HMHTEPIPETHPOBATH MOJYYEHHBIM pe3yabTaT, HaXOAUTh
OIIMOKHM B XOJI€ OTIbITA, AeJaTh BBIBOJBI IO €0 pe3ysbTaTaM

1.9

MMPOBOAUTD OIIBITHI 11O Ha6J'IIO,Z[eHI/IIO (bI/I3I/ILIeCKI/IX SIBJICHUN HIIN (bl/ISI/I‘leCKI/IX CBOMCTB
TCII: (pOpM}/J'II/IpOBaTL MMPpOBEPACMBIC TIPCATIOJIOKCHUA, CO6I/IpaTB YCTaHOBKY U3
MPCAJIOKCHHOT'O O6OPYJIOB8.HI/I$I, 3alliCbIBaTh X0 OIIbITa U (I)OpMyJII/IpOBaTL BBIBOABI

1.10

BBIMIOJIHATE TPSMBbIE HU3MEPEHHUs] C MCIOJIb30BAaHMEM aHAJOTOBBIX M LU(POBBIX
npuOOpOB, 3aMUCHIBaTh TMOKa3aHUs OPUOOPOB C Y4ETOM 3aJaHHOW aOCOJIFOTHOU
IOTPEIIHOCTH U3MEPEHUN

MNpOBOAUTE UCCJIICAOBAHUC 3aBUCUMOCTU OJIHOH (I)HSquCKOﬁ BCIIMYHUHBI OT I[pyl“Oﬁ C
HCIIOJIb30BAHHUEM TIPAMBIX I/ISMepeHI/II}'I, Y4aCTBOBATh B INNIAHUPOBAHUU y‘Ie6HOFO
HUCCICIOBaHM, CO6I/IpaTL YCTaHOBKY n BBITIOJHATH HU3MEpPCHUA, (G (S13%-1
MNpCAJIOKCHHOMY  IIJIaHY, q)HKCHpOBaTB PE3YIbTATHI HOHy‘lCHHOﬁ 3aBUCHUMOCTH




(bI/IBI/ILICCKI/IX BCJIMYUH B BUAC MMPCAIIOKCHHBIX Ta6J'II/II_I )51 Fpa(l)I/IKOB, JA€J1aTh BBIBOJBI I1O
pe3yjibTaTaM HCCICI0OBAHN

1.12

MNpOBOANUTL KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘-I€CKI/IX BCJIMYHH, CJICOYA npez[non(eHHoﬁ
HHCTPYKIUU: ITPU BBITIOJTHCHUH I/I3MepeHI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAJIIbHYIO YCTAHOBKY
U BBIYMCIISITH 3HaU€HHE UCKOMOM BEIIMIHUHBI

1.13

coOyroaTh TpaBWJa TEXHUKA OE30MacHOCTH Tmpu pabore ¢ aabOpaTOPHBIM
obopynoBaHueM

1.14

yKa3blBaTh ~ NPUHIMUNBI  JIeHCTBUSA  NpUOOPOB W TEXHMYECKHX  YCTPOICTB,
XapakTepu30BaTh MPUHLUMBI JEHCTBHS HW3YYCHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C MOMOIIIBIO WX OMHMCAaHUS, UCHOJb3Yysl 3HAHUSA O CBOMCTBaxX (puzHuecKux
SBJICHUH 1 HEOOX0MMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

OPUBOAUTH TPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpHUMEpax) MPaKTUYECKOTO
UCIOJb30BaHUsl (U3UYECKUX 3HAHUM B TOBCEAHEBHOM XKHU3HHM Uil OOecredeHus
0€30MacCHOCTH TNpH OOpalleHHd C NpudOpaMu U TEXHUUYECKHUMH YCTpOICTBaMHu,
COXpAaHEHMs 3/I0pOBbSI M COOJIONEHUS HOPM JKOJIOTUYECKOTO TOBEICHUS B

OKpYKarolllel cpenie

1.16

OCYIICCTBJIATDH OT60p HCTOYHHKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTCpHCT B COOTBETCTBHU C
3aIaHHbIM IMTOUCKOBBIM 3aIIpOCOM, Ha OCHOBC MMCIOIIUXCS 3HAHUHU U HYTGM CpaBHCHUMA
Pa3JIMIHBIX HCTOYHUKOB BBIACIIATDH I/IH(I)OpMaI_II/IIO, KOTOpaA ABJIACTCA HpOTHBOpC‘-IHBOfI
WJIA MOXKET OBITh HCHOCTOBepHOﬁ

1.17

MCIOJb30BaTh MPU BBIMOJHEHUH y4eOHBIX 3a/laHUIl Hay4YHO-MOMYJISPHYIO JUTEPaTypy
($u3MYEeCcKOro CojAep)KaHus, CIpPaBOYHbIE MaTepualbl, pecypchl cetu HHTepHer,
BIA/IeTh NPUEMAMU KOHCIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HH(oOpManuu u3
OJIHOY 3HAKOBOM CUCTEMBI B IPYT'YIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKHUE MHUCHBMEHHbIE M YCTHBIE COOOILIEHHUS Ha OCHOBE 2-3
MCTOYHHUKOB MH(POpPMALUU (PU3HMUECKOTO COJACPKAHUA, B TOM YHCIE MyOIUYHO AeaTh
KpaTKue cOOOIIeHUsI 0 pe3ysibTaTaX MPOEKTOB WM YU4EOHBIX UCCIIEIOBAHUM, IPU 3TOM
IPaMOTHO HCMOJb30BAaTh M3YYECHHBIM MOHATUHHBIN ammapaT Kypca (HU3UKH,
CONPOBOKJATh BBICTYIUICHHE NIPE3EHTALMEN

1.19

IIpU BBITOJIHCHUHA yqe6HBIX MIPOCKTOB U HCCJIeIOBaHUM pacnpeacisiTb 0053aHHOCTH B
rpymnme B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/la4aMU, CIICAUTDH 3a BBIIIOJIHCHHUEM I1JIaHA
ﬂeﬁCTBHﬁ, aJICKBATHO OIICHUBATb COOCTBEHHBII BKJIaZA B HACATCIIBHOCTb TPYIIIIbI,
BBICTpAMBATb KOMMYHUKATUBHOC B3aHMOHCﬁCTBHC, YYUTBIBASI MHCHHUC OKPYKAOIINUX

ITpoBepsieMbie r1eMeHTHI coaepskanus (7 Kiacc)

Kon
pasnena

Kon IIpoBepsieMble 271€MEHTHI COAECPHKAHUS
2JIEMEHTA

1

®U3UKA U EE POJIb B IO3HAHWUM OKPYXAIOIIET'O MHMPA

1.1 ®dusznka - Hayka o npupoje. SBineHus npupoasl. Ou3nUecKkue SBICHUS:
MEXAaHUUYECKUE, TEIUIOBBIE, DJJIEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE

1.2 ®du3nyecKrue BEITUYHNHEL I/I3MepeHHe (I)I/ISI/ILICCKI/IX BeINYUH. OU3HNYECKUE
HpI/I60pLI. HOTpCI.HHOCTL I/I3MepeHI/II7L MG)KILYHapOIlHa}I CHUCTEMa CAUHUIL

1.3 ECTCCTBGHHO-H&y‘IHLIfI MCTOJ TIO3HAHMA: Ha6HIOI[€HI/IC, IIOCTaHOBKa
HAaY4YHOTO BOIIPOCA, BBIABUKCHUC THUIIOTEC3, DKCICPUMCHT II0 IIPOBCPKE
THUIIOTEC3, 00BsICHEHHE Ha6JIIOIlaCMOFO SABJICHU S

1.4 Onucanue GU3NUECKUX SBJICHUN C IOMOIIBIO MOIEIeH

1.5 ITpakTuyeckue paboThI:
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N3mepenne pacCTosTHUIM.

N3mepenue 00bEMa KUIKOCTH U TBEPIOTO TeNa.

Onpexnenenue pa3MepoB MaJIbIX TEI.

N3mepenne temmeparypsl HNpU HNOMOIUM KUIAKOCTHOIO TEPMOMETpa M
JaTYMKa TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEAEHMA O CTPOEHNUN BEIIIECTBA

2.1 CrpoeHue BellecTBa: aTOMbI W MOJIEKYNbI, UX pa3Mepbl. OIBITHI,
JOKa3bIBAIOLINE TUCKPETHOE CTPOCHHUE BEILIECTBA

2.2 JiBumkeHue dactull BemecTBa. CBsA3b CKOPOCTH [BMKEHHUS YacTHI] C
temnepaTypoil. bpoyHosckoe aBuxkenue, auddysus

2.3 B3aumonelicTBue 4acTull BEMIECTBA: NPUTSHKEHNUE U OTTAIKMBAHHUE

2.4 ArperaTHble COCTOSIHHS BEILECTBA: CTPOEHUE Ta30B, JKUIAKOCTEH H

TBEPIBIX (KPUCTAIUIMYECKUX) Tell. B3auMoCBsA3b MeXIy CBONCTBAMHU
BEIIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYIISIPHBIM

CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIbI

2.6 [TpakTudeckue paboOTHI:
Onenka auamerpa aToMa METOAOM psAoB  (C  MCHOJIB30BAaHUEM
dororpaduii).

OnbITEI IO Ha6J'IIO)IeHI/IIO TCIIJIOBOI'O paCIIMPCHUA I'a30B.
OnbITEI IO O6H3py>KeHI/IIO JIENUCTBUS CUII MOJICKYJISIDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEUCTBUE TEJI

3.1 MexaHnyeckoe 1BUKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE ABMKEHUE

3.2 Ckopoctb. Cpenssisi CKOPOCTh IIPU HEPAaBHOMEPHOM JBUKEHUH. Pacuér
IyTU ¥ BPEMEHU JIBIKEHUS

3.3 SIBnenne uHepuuu. 3aKOH MHEpUUU. B3auMozaeicTBue Tell Kak MpUYKMHA
U3MEHEHHUsI CKOPOCTH IBMKEHUs Tesl. Macca Kak Mepa MHEPTHOCTH Tena

3.4 IInotHoCcTh BemecTBa. CBSI3p IUIOTHOCTU C KOJUYECTBOM MOJIEKYN B
enuHuIe 00bEMa BellecTBa

3.5 Cuia Kak XxapakTepuCTHKa B3aUMOJCHCTBUS TeJ

3.6 Cuna ympyroctu u 3akoH ['yka. W3mepeHue cuibl C MOMOIIbIO
JMHAMOMeTpa

3.7 SIBenue TAroTeHus U cuia TspkecTd. Cuila TSDKECTH Ha IPYTHX IJIaHeTax.
Bec tenma. HesecoMmocTh

3.8 Cuna tpenus. TpeHue ckonbKeHus U TpeHue nokos. Tpenue B npupone u
TEXHHUKE

3.9 CrnosxeHue cuil, HallpaBJIEHHBIX 10 OAHOW MpsMoil. PaBHOeWcTBYyrOIIas
Q701

3.10 [TpakTuyeckue paboOTHI:

Ornpeznenenrue CKOPOCTH PAaBHOMEPHOTO JIBIKEHMSI (LIapUKa B KUJIKOCTH,
MOJEIH SIEKTPUUECKOTO aBTOMOOWIISI U TaK Jaee).

Omnpenenenre cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WM MIapuKa IO
HaAKJIOHHOM IJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeEJA.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsKeHus (aedopmMariin)
MPYKUHBI OT IPUIIOKEHHOMN CUJIBI.

OnbIThL, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS! CKOJIbKEHUS OT
BECa TeJa U XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEN

3.11 @du3nyecKkue sBJICHUS B NPHUPOJE: NMPUMEPH! IBHKEHUS C Pa3INYHBIMHU
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CKOPOCTSAMHU B J)KMBOIl M HEXHUBOM npupone, JIENCTBHE CHIIBI TPCHUA B
pupoac U TCXHUKC

3.12 TexHuyeckue ycTpolcTBa: JUHAMOMETD, MOAIINIHUKI
JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN 11 TA30B

4.1 Hasnenne TBEpmoro Ttena. CnocoObl yMEHBIIEHUS M yBEIHMUEHUS
JABJICHHUS

4.2 JlaBneHue raza. 3aBUCHMOCTD JIaBJICHU ra3a OT 00bEMa, TemMreparypsl

4.3 Ilepenaua naBieHus TBEPABIMHU TEJIaMH, KUAKOCTAMHU U ra3aMu. 3aKOH
ITackans. [lneBMaTHUECKHE MaIIHBI

4.4 3aBUCHMOCTh [JaBJIEHUS JKUIKOCTH OT IIyOMHBL. ['mapocratuueckuit
napagokc. Coobmaromuecs: cocypl. [ uapaBindeckue MeXaHUu3Mbl

4.5 Atmocdepa 3emun u atMmocdepHoe qaBiieHue. [IpHunHbI CylecTBOBaHUS
BO3AYyIHON o06onouku 3emin. Oneir  Toppuuemiun. 3aBUCUMOCTh
aTMOC(EpHOTro JaBJIEHUS OT BHICOTHI HaJl YPOBHEM MOPSI

4.6 W3mepenne armochepHoro masneHus. Ilpubopbl ans  u3MepeHUs
aTMOC(EpHOTro JaBJICHUS

4.7 JlecTBHE KUAKOCTM M Tra3a Ha MOIPYyKEHHOE B HHUX Telo.
BrrtankuBaromias (apxuMenoBa) cuia. 3akoH Apxumena

4.8 [InaBanue ten. Bo3nyxonnaBanue

4.9 [TpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe 0T 00bEMa NOrpyKEHHOM B
KHUAKOCTh YacTH TeJa.
OmnpeneneHne  BBHITAIKUBAIOLIEH CWIIBI, JCUCTBYIOLIEM Ha  Telo,
MOTPYKEHHOE B JKUJKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHJIbI, ACUCTBYIOILIEH Ha
TE€JIO0 B KHUAKOCTHU, OT MaccChl Tea.
OneIThl, JOEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CHIIBI,
NCUCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT OO0bEMa MOTPYKEHHOU B
KHUAKOCTh YacTH Tejla M OT IUIOTHOCTH Xuakoctu. KoHcTpympoBanue
apeoMeTpa WM KOHCTPYMPOBAHME JIOAKM M  OIpeAclieHHe eé
I'PY30I10 IbEMHOCTH

4.10 dusnueckue SBJICHUS B MPUPOJE: BIUSHUE aTMOC(EpPHOro TaBJIeHUS Ha
KUBOW OpraHu3M, IJaBaHUe pblO

4.11 Texnuueckue ycTpoiicTBa: COOOIIAIOUIMECS COCYHABI, YCTPOWCTBO
BOJONPOBOJA,  TMIPAaBIMYECKUH  Tpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP

PABOTA, MOITHOCTbB, SHEPI' A

5.1 MexaHnunueckasi paboTa

5.2 Mexannueckas MOITHOCTb

53 [IpocThle MeXaHU3MBL pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBuio
paBHOBECHS pbluara

54 ITpuMeHeHue paBuja paBHOBECHs phlyara K OJI0Ky

5.5 "3onotoe mpaBuiao" MexaHuku. Koaduiument mnone3Horo aencTBUS
MexaHu3MoB. [IpocTbie MexaHu3Mbl B ObITY U TEXHHUKE

5.6 [loTeHumanpHas SHEPrUM Tela, NOJHITOrO HaJl 3eMIIEn

5.7 Kunernueckas sHeprus

5.8 IlonHasg MexaHWueckas OHeprus. 3aKOH HM3MEHEHMS M COXpaHEHUs
MEXaHUYECKON SHEPTUH

5.9 [TpakTuyeckue paboThI:
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Onpenenenue pabOTHI CUIIBI TPEHUS MIPU PAaBHOMEPHOM JBMKEHHM Teja
10 TOPU30HTAILHOU MIOBEPXHOCTH.

HccenenoBanue yciioBU paBHOBECHS pblyara.

N3mepenue KII/I HakIOHHOM MJIOCKOCTH.

WN3yuyenue 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUn

5.10 dusnyeckue sBJICHUS B IIpUpoJAcC: pbldaru B TCJIC UCJIOBCKA

5.11 Texuuueckue ycTpoiicTBa: pelyar, MoJABHHBIH U HETOABMKHBIA OIOKH,
HAKJIOHHAs MJIOCKOCTb, IPOCThIE MEXaHU3MBI B OBITY

ITpoBepsiemMblie TpeOOBaHUS K pe3yabTaTaM OCBOEHHsI OCHOBHOW 00pa30BaTeIbHON MpoTrpamMMsl (8

KJ1acc)

Kon
MPOBEPSIEMO
ro
pe3ynbTaTa

[IpoBepsieMble MpeAMETHBIE pe3ylIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOM
MPOrPaMMbI OCHOBHOTO 00111ero 00pa3oBaHUs

1.1

HCIIOJIB30BAaTh INOHATHA

1.2

pa3jindaTth SABJIICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC

1.3

pacmo3HaBaTh MPOSBIICHUE N3YUYCHHBIX (PU3NYECKUX SBJICHHUI B OKPYXKAIOLIEM MHpE, B
TOM uucie (U3NYECKUE SBJICHHS B MPUPOJE, NIPU ITOM IMEPEBOAUTH MPAKTUUYECKYIO
3amauy B y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOWCTBA (TIPHU3HAKU) (PUIUUYECKUX
SIBJICHUU

1.4

OIMCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3MUYECKHE SIBICHUS, UCTIONB3YS (PU3NUYecKHe
BEJIMYUHBI, IPU OTIMCAHUM MPABUIIBHO TPAKTOBATH (PU3MUYECKUI CMBICI MCIIOIb3yEMBIX
BEJIMYUH, OOO3HAYEHUS M EAWHUIBI (PU3MUECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH
rpauKu U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH

1.5

XapaKTCpUu3oBaThb CBOICTBa TCII, (I)I/I3I/IIICCI(I/IC SABJICHUA U MPOLCCChI, HCHOJIb3Ys
HU3YUCHHBIC 3aKOHBbI, IpHU 3TOM J[JdaBaThb CJIOBCCHYIO (I)OpMyJII/IPOBKy 3aKOHa H
3aIIMCBIBATh €T0 MAaTCMATUYICCKOC BBIPAKCHUC

1.6

O0OBACHATH (bI/I3I/ILIeCKI/Ie OpoueCChl U CBOMCTBaA TCJI, B TOM 4YHCJIIC U B KOHTCKCTC
CI/ITyaLII/Iﬁ MPAaKTUKO-OPUCHTHUPOBAHHOT'O XapakTepa: BBISABJIATDH IIPUYINHHO-
CJICACTBCHHBLIC CBA3U, CTPOUTH 00BsicHeHHE U3 | - 2 JTOTMYECKHUX IIaroB C IIOMOIIIBIO 1-
2 HU3YUYCHHBIX CBOMCTBA (pmnqecxnx HBHGHHﬁ, (I)I/ISI/ILICCKI/IX 3aKOHa  HJIHK
3aKOHOMCPHOCTH

1.7

pemaTh pacu€THble 3a7aud B 2 - 3 JAEHCTBUS, UCHOJB3Ysd 3aKOHBI U (OPMYIIBL,
CBsi3pIBalOIME (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCIOBUS 3aJadu
3alUCBIBATh KPAaTKOE YCIIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX JUIS pPEIIECHUs 3a]auu,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IS €€ PEelIeHNUs, TPOBOIUTH PACUEThI U
CpaBHUBATh MOJIy4EHHOE 3HaUeHHe (PU3MUeCKON BEIMUUHBI C N3BECTHBIMH JTAHHBIMH

1.8

pacrio3HaBaThb HpO6J'IeMBI, KOTOPBIC MOKHO PCIINTHL HIpU IMOMOIIN (I)I/I3I/I‘-ICCKI/IX
MCTOAOB, HCIIOJIB3Ys OIIMCAaHUC nCCiICcao0BaHusd, BBIACIIATDH MMpOBEPACMOC
MNPCAIIOJIOKCHUC, OLCHHUBATHL IIPABUIBHOCTL IOPAAKA IMPOBCACHUSA HCCICAOBAHU,
JACJIaTh BBIBOObI

1.9

MMPOBOAUTD OIIBITHI 11O Ha6J'IIO,Z[eHI/IIO (I)I/I3I/I‘-I€CKI/IX SIBIICHUI WU (I)I/ISI/I‘-IeCKI/IX CBOMCTB
TCII: (bOpM}/J'II/IpOBaTL MMPpOBEPACMBIC TIPCATIOJIOKCHUA, CO6I/IpaTB YCTaHOBKY U3
MPCAJIOKCHHOTO O6OPYI[OB8.HI/I$I, OIIMChIBATb XO/J OIIbITA U (pOpMy.TII/IpOBaTB BBIBOBI

1.10

BBIIIOJIHATE MNPAMBIC H3MCPCHUSA C HCIIOJIB30BAHHUCM aHAJIOT'OBBIX HpI/I60p0B u
JaTYUKOB (pnanecxnx BCJIMYMH, CPABHHUBATH PC3YJIbTATHI I/I3MepeHI/Iﬁ C y‘IéTOM
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3aJlaHHOH a0COJIIOTHOM TMOTrpCITHOCTHU

MNpOBOAUTL UCCJIICAOBAHUC 3aBUCUMOCTU OJHOH (bPIBH“ICCKOfI BCIIMYHUHBI OT I[perﬁ C
HCIIOJIb30BAHHUECM  IIPAMBIX HSMCPGHHﬁI IIaHUPOBATh HUCCIICAOBAHUC, CO6I/IpaTB
YCTAHOBKY W BBIIOJHATL U3MCPCHUA, CICAYA MPCAJIOKCHHOMY ILJIaHY, (I)I/IKCI/IPOBaTB
PE3YyIbTaThl HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH B BUJIC Ta6J'II/II_I u I‘pa(bI/IKOB, J€J1aTb BBIBOABI I10
pe3ylibTaTaM HCCICIOBAHU

1.12

MNpOBOANUTE KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-IGCKI/IX BCJIMYHH: TINIAHUPOBATH HU3MCPCHUA,
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYA HpeHHO)KeHHOﬁ HHCTPYKIUH, U
BBIYHCIIATh 3HAYCHUEC BECIINYUHBI

1.13

coOyroiaTh TpaBWJa TEXHUKA OE30MacHOCTH Tmpu paboTre ¢ J1abopaTOPHBIM
obopynoBaHueM

1.14

XapaKTCpU30BaThb IMMPUHIUIIBL JIeNCTBUSA HU3YUCHHBIX HpI/I60pOB N TCXHHUYCCKHX
YCTpOﬁCTB C OHOpOfI Ha UX ONKUCAaHUA, UCIIOJIb3YysS 3HAHUA O CBOMCTBAX (I)I/I3I/I‘-ICCKI/IX
SIBJICHUI U HCO6XO,Z[I/IMLIG (I)I/ISI/I‘IGCKI/IC 3aKOHOMCPHOCTH

pacro3HaBaTb MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U H3MCPUTCIIBHBIC HpI/I60pBI 1o
CXeMaM U CXCMATUYHBIM PHCYHKaM, COCTABJIATH CXCMbI JSJICKTPUUCCKHX Lemnei ¢
MMOCJICAOBATCIIbHBIM U MAPAJUICIIBHBIM COCANMHCHUCM 3JICMCHTOB, pa3jidast YCIIOBHBIC
0003HaYCHMS DIIEMEHTOB QJICKTPHUICCKUX Lenei

1.16

MPUBOJUTh TpUMEpHl (HaXOAUTh WHGOPMAIMIO O TMpHUMEpax) MPaKTHIECKOTO
UCIOJIb30BaHUs (DU3MYECKUX 3HAHUN B TMOBCEIHEBHOW KU3HU s OOecredeHus
0€30MacHOCTH TpH OOpalieHuH ¢ OpudopaMu U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUS 3J0POBbsi M COONIONIGHHWS HOPM OSKOJOTHYECKOTO TOBEICHUS B
OKpY’Karollen cpene

1.17

OCYIIECTBIIATh MOUCK MHGpOpMaUU (PU3HUUECKOTO COAepKaHus B ceTu VHTepHeT, Ha
OCHOBE HMCIOIIUXCA 3HAHUN U IIyTéM CpPaBHEHUS JOIOJHUTEIBHBIX HCTOYHUKOB
BBIICATh MH(POpPMALIMIO, KOTOpas SBJSETCS NPOTUBOPEUMBOM MM MOXKET OBITh
HEJIOCTOBEPHOHU

1.18

UCIOJIb30BaTh IPU BBIMOJHEHUH Y4€OHBIX 3a/laHUil Hay4YHO-MOMYJISPHYIO JTUTEPaTypy
($U3NYEeCKOro COAEp)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl ceTu WHTepHerT;
BIAJeTh NPUEMAMU KOHCIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HH(oOpManuu u3
OJIHOY 3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

CO3JdaBaThb COOCTBEHHBIC MHCHMEHHBEIC U KpaTKUC YCTHBIC COO6I_I_[CHI/I}I, 06061_[13.}1
HH(bOpMaL[I/IIO N3 HCCKOJIBKMX HMCTOYHHWKOB (1)I/I3I/ILICCKOI‘0 COACpKaHuA, B TOM YHUCIIC
l'[y6J'II/ILIHO NpeaACTaBJIATh PE3YyIbTAaThI HpOCKTHOﬁ nin HCCIIeI0BaTEIbCKOM
ACATCIIBHOCTH, IIPU 3TOM I'paMOTHO UCIIOJB30BATb I/13y‘-IeHHBII\/1 MOHSATUMHBIN armapar
KypcCa (pI/I3I/IKI/I, COIMPOBOKIAATH BBICTYIIJICHUC HpCSCHTaHHCﬁ

1.20

IpHU BBIIIOJIHCHUU yLIe6HLIX IIPOCKTOB U HCCIIeNOBaHUH (I)I/ISI/I‘-IeCKI/IX mpouecCoB
pacnupeacissiTb 00513aHHOCTH B rpynne B COOTBCTCTBHUU C IMOCTABJICHHBIMU 3aa4aMH,
CIIEIUTh 3a BBIIOJHEHHEM IIaHa JEUCTBUU H KOPPCKTUPOBATHL €r0, aJACKBATHO
OLICHUBAThb COOCTBEHHBIM BKJIaqg B ACATCIbHOCTD TPYIIIIbI, BBICTpAUBATh
KOMMYHHUKATHBHOC B3aI/IMOI[eI>'ICTBHe, MMPOSBJIASA TOTOBHOCTDH Pa3pCllaTh KOH(I)JII/IKTLI

ITpoBepsieMbie r1eMEHTHI coiepkanus (8 Kiacc)

Kon
paszena

KOI[ HpOBepHCMLIe QJICMCHTHBI COACPIKaHU A
9JICMCHTA

6

TEIIIOBBIE ABJIEHUA

6.1 OcHOBHBIE MOJOKCHUS MOHGKYHSIPHO-KI/IHCTI/I‘IGCKOﬁ TCOpHUU CTPOCHUSA
BellecTBa. Macca u pPasMEpbl MOJICKYIIL. OHBITBI, MOATBCPIKAAOIINC
OCHOBHBIC TTOJIOXKCHUA MOHGKYH}IpHO-KI/IHeTI/I‘{eCKOﬁ TCOpHUU
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6.2 Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSHUI BeIIeCTBa.
Kpucrannuueckne u amopdHsie Tena

6.3 OObsicHEeHHE CBOWCTB Ta30B, >KUAKOCTEH M TBEPIABIX TEl HAa OCHOBE
10JIOKEHUH MOJIEKYJIIPHO-KMHETHUECKON TEOPUH

6.4 CMauvBaHue U KallWJUISIPHBIC SIBJIICHUS

6.5 TennoBoe pacIMpEHNE U CKATUE

6.6 Temneparypa. CBs3p TemmepaTypsl CO CKOPOCTBIO  TEIJIOBOIO
JIBUKEHHUSI YaCTHUIL

6.7 Buyrpennsas sHeprus. CrnocoObl W3MEHEHHMs BHYTPEHHEH SHEpruu:
TEIUIoNepeiaya U CoBepIIeHHE padoThI

6.8 Buel Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, U3JTy4YEHUE

6.9 KonundecTBo TemoTsl. Y 1enbHast TEMI0EMKOCTD BEIIECTBA

6.10 TennooOMeH 1 TEMJIOBOE paBHOBECHE. YpaBHEHHUE TEIIOBOrO OajlaHca

6.11 [InaBneHne M OTBEpAEBaHHWE KPUCTAIMYECKMX BELIECTB. Y IeibHAas
TEIJIOTA TUIABJICHUS

6.12 [TapoobOpazoBanue u konneHcanus. Mcmapenwe. Kunenue. Y nenpHas
TeIIoTa MapooOpa3oBaHusA. 3aBHCUMOCTb TEMIEpaTypbl KUIEHHUS OT
aTMOC(EpHOTO TaBJICHUS

6.13 BraxxHocTth Bo3iyxa

6.14 OHeprus ToIUIMBa. Y IeTbHAas TEIIOTAa CrOpaHus

6.15 [Tpunanune! padoTel TeroBeix asurareneit KI1J[ TemmoBoro asurarens.
TemoBble ABUTATENN U 3aILMTA OKPYKAIOLIEH Cpe/ibl

6.16 3aKOH COXpaHEHMs M NIPEBPAILEHNUS] PHEPTUH B TEIUIOBBIX ITpoLieccax

6.17 [TpakTuyeckue paboOTHI:
OnbITH IO OOHAPYXEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MIPUTSKEHHUS.
OnbITHI 110 BBIPAILMBAHUIO KPUCTAJIOB MIOBAPEHHOW COJIM UJTU caxapa.
OnbITHl IO HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHUS T'a30B, )KUJIKOCTEH U
TBEPABIX TEIN.
Onpenenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.
OneITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh JABJIEHHS BO3JyXa OT €ro
00BbEMa M HarpeBaHUSI UITH OXJIAXKICHUSI.
IIpoBepka rumoTe3bl JUHEWHOM 3aBHCHMOCTH JJIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUYECKON TPYyOKE OT TEMIIEPATypHI.
HaGnronenue wm3MeHeHHMs BHYTPEHHEH SHEpPIruu Tela B pe3ysbTaTe
TEeIUIoNnepeiaun U paboThl BHEIIHUX CHIL.
HccnenoBanue sBiIEHUS TEIUIOOOMEHA MpPHU CMEIIMBAHUM XOJOIHOU U
ropsiuei BOJBI.
OmnpeneneHne KOJIMYECTBA TEIUIOTHL, IOJIyYEHHOTO BOJOM IIpU
TEII000OMEHE C HarpeThIM METANTNYECKUM LIHITUHIPOM.
Onpenenenne yneabHOM TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue npoecca HCIapeHHUs.
Onpenenenrne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
Omnpenenenne yenbHOM TEIIOTHI IIJIaBJICHUS JIbJ1a

6.18 @usnyeckue SABIEHUS B MPHUPOJAE: IOBEPXHOCTHOE HATSHKEHHE H
KaNWUIAPHBIE SBJICHUS B MPUPOJAE, KPUCTAIIBI B IPUPOJE, U3IIyYCHHE
CounHnia, 3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl; 00pa3oBaHME POCHI,
TyMaHa, uHes, CHera

6.19 Texnudeckue yCTpOWCTBA: KalWUIAPH, IPUMEPHI HCIOJIb30BAHUSA

KpHUCTAJIJIOB, JKHJIKOCTHBIN TCPMOMCTP, AATYHUK TCMIICPATYPLI, TCPMOC,
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CUCTCMaAa OTOIUICHUA JOMOB, THI'POMCTPBI, IMCUXPOMCETpP, IIapoBas
Typ6I/IHa, ABHUTAaTCJ]Ib BHYTPCHHCTO CrOpaHusd

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpusanus Tei. J[Ba poja 3IEKTpUUECKUX 3apsi0B

7.2 B3aumopelicTBue 3apsukeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTB CHITBI
B3aUMO/JICHCTBUS 3apsyKEHHBIX TEJl OT BEJIUYMHBI 3aps10B U PacCTOSHUS
MEX]Ty TeJIaMH)

7.3 Onexrpuueckoe nojue. Hanps:k€HHOCTD 37EKTPUUECKOT0 MOJIS.
[TpuHIMO CyNepHno3UIMU 3IEKTPUUECKUX IMoyiel (Ha KaueCTBEHHOM
YpPOBHE)

7.4 Hocutenu sneKkTpudeckux 3apsaoB. ODJIEMEHTapHBIM 3JIEKTPUYECKUN
3apsn. Ctpoenue aroma. [IpoBOJHUKY U IUINEKTPUKH

7.5 3aKOH COXpaHEHMs DIEKTPUUECKOro 3apsaaa

7.6 DNEKTpUUECKUN TOK. YCJIOBMSI CYLIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
M cTOYHMKH TOCTOSIHHOTO TOKA

7.7 JleWcTBUS AJIEKTPUUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MarHUTHOE).
DNEKTPUUYECKUN TOK B )KMJKOCTSX U ra3ax

7.8 Onexrpuueckas nenb. Cuia Toka. JIEKTPUUYECKOE HANIPSHKEHHE

7.9 ConpoTusieHre NPOBOJHUKA. Y IEIbHOE CONPOTUBIICHUE BEILIECTBA

7.10 3akoH OMma J1sl ydacTKa Lenu

7.11 IlocnenoBarenpHOE U NapAJUIEIBbHOE COEMHEHNE IPOBOIHUKOB

7.12 PaboTa 1 MOLTHOCTH 3JIEKTPHUUECKOTO TOKA.
3akoH [xoyns - Jlenna

7.13 DJNEeKTpUYECKUe e U MOTPEOUTETH IEKTPUUECKON SHEPTUU B OBITY.
Kopotkoe 3aMbikanue

7.14 ITocTosiHHBIE MarHUTHl. B3auMoneliCTBUE IOCTOSIHHBIX MATHUTOB

7.15 MaruutHoe nosne. MarHuTHoe noJie 3eMJIM U €ro 3Hau4eHUe IS KU3HU
Ha 3emie

7.16 OmneiT Opcrena. MarHuTHOE MoJ€ AIEKTpUYEcKoro Toka. Ilpumenenue
AIEKTPOMArHUTOB B TEXHUKE

7.17 JleicTBME  MAarHUTHOIO  TIOJiI  Ha  IPOBOJHHUK C  TOKOM.
DneKTpoaBUraTeb IIOCTOSIHHOTO TOKa. Hcnonb3oBanue
JIEKTPOABUTaTeNe B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE

7.18 Oneitel Dapazes. SBieHue 371€KTpOMarHUTHON MHIyKUMM. [IpaBuio
Jlenna

7.19 OnexrporeHepatop. CrocoObl TOIyYeHHUs 3JIEKTPUYECKOW HHEPTHUu.
DJEeKTPOCTaHIMK HA BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU

7.20 [TpakTuyeckue paboOTHI:

OnbITel 1O HAOJIOAEHUIO DJEKTPU3ALMU Tel MHAYKUHEH U IpH
CONPUKOCHOBEHHH.

HccnenoBanue NEHCTBUS 3JIEKTPUUECKOTO MOJS HA IMPOBOJHUKH M
TUDIIEKTPUKH.

C6opka u rmpoBepka pabOThI 3JEKTPUUECKOH LIEMH MOCTOSHHOTO TOKA.
W3mepenue U perylinpoBaHUE CHIIbI TOKA.

N3mepenue u perylnupoBaHue HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, MIYLIETO YEPE3 PE3UCTOP, OT
COIPOTHBIIEHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

OnbITH, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh JNEKTPUYECKOTO
CONPOTHBJICHUS] NPOBOJAHMKA OT €ro JUIMHBI, IJIOUIAJX IONEPEYHOIro
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CEYCHMS U MaTepHraa.
IIpoBepka mpaBuia CIOKEHHs HAINPSHKEHUN IIPU IOCIIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia I CHIBI TOKAa IIPU IapauIEIbHOM COCIUHEHUU
PE3UCTOPOB.

OnpeneneHue pabOThI MEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH 3JIEKTPUYECKOIO TOKA, BBIAEISIEMONW Ha
pesucrope.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YE€pPe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEH.

Onpenenenne KII/[ narpesarens.

HccenenoBanue MarHUTHOTO B3aMMOIEHCTBYS IIOCTOSIHHBIX MArHUTOB.
N3yyeHue MarHUTHOrO TMOJSA IOCTOSHHBIX MArHUTOB IIpU  HUX
00BbEeTMHEHUN U pa3JIe/ICHHH.

HccnenoBanue [EUCTBUS  JJIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpEIIKY.

OneIThI, JOEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aMMOACUCTBUS
KAaTyIIKA C TOKOM M MarHura OT CWJIBI TOKAa M HaIlpaBICHUsA TOKa B
KaTyIIKe.

N3yyenue neicTBUs MarHUTHOTO 10JIS HA IIPOBOJHUK C TOKOM.
KoHnctpyupoBanue u uzydeHue paboThl 371€KTPOIBUTATEIS.

N3mepenue KIIJI a3nexTpoaBUraTeabHOM yCTaHOBKH.

OneITBl 1O HCCIENOBAHUIO SIBICHUS D3JEKTPOMAarHUTHOM WHAYKLUU:
HCCIIE0BAaHUE M3MEHEHUN 3HAYCHUS M HAIPABJICHUS WHIYKIMOHHOIO
TOKa

7.21 dusznyeckue SBJICHUS B Opupoac: DOJICKTPHUYCCKUC SBJIICHUA B
aTMOC(I)epe, QJICKTPUYCCTBO JKHUBBIX OPraHU3MOB, MArHUTHOC IIOJIC
3CMJ'II/I, ;[peﬁ(p MOJIFOCOB, POJIb MArHUTHOTO IIOJIA JIA KU3HU Ha 3eMJ'Ie,
TMOJIAPHOC CUAHHNC

7.22 TexHuyeckue ycTpoWcCTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETD,
peocTar, CUETYMK DJIEKTPUYECKONW DHEPIHM, NIEKTPOOCBETUTEIIbHBIE
npubopHl, HarpeBaTesbHbIC ANIEKTPONPUOOPHI (mpumepsl),

QJICKTPUYCCKUC NPCAOXPAHUTCIIU, IJICKTPOMAIHUT, 3SJICKTPOABHUIATCIIb
IOCTOSIHHOI'O TOKA, TCHCPATOP NMOCTOSIHHOI'O TOKA

[IpoBepsieMbie TpeOOBaHUs K pe3yabTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeNbHOM MporpamMmsl (9

KJ1acc)
Kon [TpoBepsieMbie MTPEIMETHBIC PE3YJIbTAThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON

IPOBEPSIEMO IPOrpaMMbl OCHOBHOTO 001I1er0 00pa30BaHus

ro
pe3ysbTara

1.1 WCIIOJIb30BATh U3YUCHHBIC TOHSTHUS

1.2 pa3nuyath SIBICHHS 10 ONMCAHHMIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,

JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SBICHUE
1.3 pacro3HaBaTh MPOSIBICHUE U3YUCHHBIX (DU3MUCCKUX SBICHUI B OKPY)KAIOIIEM MHpPE, B

TOM 4ucie (U3NYECKUE SIBICHHSI B MPUPOJIC, TIPU ATOM IMEPEBOJUTH MPAKTHYECKYIO
3amauy B y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOWCTBA (TIPHU3HAKU) (PUIUUECKUX
SIBJICHUU
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1.4

OIMCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (pU3HUECKHE SBJICHUS, UCTIOIB3Ys (pru3nuecKue
BEJIMYUHBI, IPU OTIMCAHUM MPABUIIBHO TPAKTOBATH (PU3MUYECKHM CMBICI MCIOIb3YyEMBbIX
BEJIMYUH, OOO3HAYEHUS M EAWHUIBI (PU3MUECKUX BETUYMH, HAXOAUTH (OPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH
rpauKu U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYUH

1.5

XapaKTCpUu3oBaThb CBOICTBa TECII, (pI/I3l/IquKI/Ie SABJICHHA W TIPOLCCChI, HUCHOJIb3Y:A
HU3YUCHHBIC 3aKOHBbI, IpHU 3TOM [JaBaThb CJIOBCCHYIO (I)OpMyJII/IPOBKy 3aKOHa H
3aIIMCBIBATb €T0 MATCMATUYICCKOC BBIPAKCHUC

1.6

O0OBACHATH (bI/I3I/ILIeCKI/Ie IponeCChl U CBOMCTBaA TCJI, B TOM 4YHUCIC U B KOHTCKCTC
CI/ITyaLII/Iﬁ MPAaKTUKO-OPUCHTHUPOBAHHOT'O XapakTepa: BBISABJIATD IIPUYINHHO-
CJICACTBCHHBLIC CBA3U, CTPOUTH 00BsICHEHHE U3 2 - 3 JTOTMYECKUX IIaroB C IIOMOIIIBIO 2-
3 HU3YUYCHHBIX CBOMCTBA (pmnqecxnx HBHGHHﬁ, (I)I/ISI/ILICCKI/IX 3aKOHa  HJIHK
3aKOHOMCPHOCTH

1.7

pemaTh pacuy€THble 3adayd (omuparolecs Ha cucteMy u3 2 - 3 ypaBHEHHI),
UCTOJb3ysl 3aKOHBI M (OPMYIbI, CBSI3bIBarOIIME (PU3NYECKUE BETUYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBUS 3aJa4Yy 3alMCHIBATh KPATKOE YCJIOBHE, BBISIBJIATH HENOCTAIOIINE WIH
M30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE JJIsl pEIleHus,
IIPOBOJUTH pPAacu€Tbl W OLEHUBAaTh PEATMCTUYHOCTh IOJIyYEHHOTO 3HAYEHHUS
($u3nIEeCcKO BEIMUUHBI

1.8

pacrio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PCIINTHL HIpU IIOMOIIN (I)I/I3I/I‘-ICCKI/IX
MCTOOOB, HCIIOJIB3Ys OIMMCAaHUC HnCCiICa0BaHusd, BBIACIIATDH MMpOBEPACMOC
MMPCAIIOJIOKCHUC, OLCHHUBATH IIPABUIBHOCTH MOPSAAKa IIPOBCACHUA HCCICIOBAHNA,
ACJIaTh BbIBOIbI, MHTCPIIPCTUPOBATH PC3YJIbLTATHI Ha6HIOHeHHﬁ " OIIBITOB

1.9

MIPOBOJIUTH OIBITHI 110 HAOMIOACHHUIO (PU3MUECKUX SBICHUM MM (PU3MUYECKUX CBOMCTB
TEJI: CaMOCTOATENbHO cOOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa oOOpymoBaHMUS,
OIMCBIBATH XOJI OTIBITA U €T0 PE3YNbTaThl, JOPMYIHUPOBATH BHIBOIBI

1.10

MPOBOJIUTH MPU HEOOXOJUMOCTH CEpHUI0 MpPSIMbIX W3MEPEHUH, OMpeAessis cpeaHee
3HaYeHHE H3MepseMOi BelWYMHBI ((OKYCHOE pacCTOsSHUE COOMparouiei JHMH3bI),
000CHOBBIBATh BHIOOD crtoco6a n3MepeHus (M3MEpUTENILHOTO Mpubopa)

MMpOBOAUTL HCCICAOBAHHUC 3aBUCUMOCTEH (I)I/ISI/ILICCKI/IX BCIMYMH C HCIIOJb30BaHHUCM
MPAMBIX HBMCPCHHﬁZ IUIaHUPOBATb  HCCJICIOBAHUC, CAMOCTOATCIIBHO CO6I/IpaTB
YCTAaHOBKY, (pI/IKCI/IpOBaTB PE3YJIIbTATHL HOHy‘-IGHHOﬁ 3aBUCHUMOCTHU (I)I/I3I/I‘-IeCKI/IX
BCJIMYMH B BUJC Ta6J'II/II_[ ur pa(I)I/IKOB, ACJIaTh BbIBOJBI IO PE3YJIbTATaM HMCCICIOBAHU

1.12

MNpOBOANUTE KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-I€CKI/IX BCJIMYHH: TINIAHUPOBATH HU3MCPCHUA,
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W  BBIINOJHATL U3MCPCHUSA, CICAYA
HpeﬂHO)KCHHOﬁ HHCTPYKIOUH, BBIUYUCIIATH 3HAUCHHUC BCIIUMYUHBI U aAHAJIMU3UPOBATH
IMMOJIYYCHHBIC PC3YJIbTATHI C y‘-IéTOM 3aJJaHHOH TOrpCIIHOCTHU I/ISMCpeHI/Iﬁ

1.13

coOyroaTh TpaBWJa TEXHUKA OE30MacHOCTH Tmpu pabore ¢ aabOpaTOPHBIM
o0opynoBaHueM

1.14

pa3jindatb OCHOBHBIC TIPHU3HAKHW H3YUCHHBIX (I)I/I3I/ILICCKI/IX MOJEIIeii: MaTCpHraJIbHaA
TOYKa, a0COJIIOTHO TBép)lOe TCII0, TOYCYHBIN HCTOYHHUK CBCT4a, JIy4, TOHKas JIMH34,
IJIaHCTapHasaA MOJICJIb aTOMA, HYKJIOHHAsI MOJICJIb aTOMHOTO sSJIpa

XapaKTCpU30BaTh IMMPUHIHUIIBL JIeNCTBUSA HU3YUCHHBIX HpI/I60pOB N TCXHHUYCCKHX
YCTpOﬁCTB C OHOpOfI Ha UX ONKUCAaHUA, UCIIOJIb3YysS 3HAHUA O CBOMCTBAX (I)I/I3I/I‘-ICCKI/IX
SIBJICHUI U HCO6XO,Z[I/IMLIG (bnmqecxne 3aKOHOMCPHOCTH

1.16

UCIIOJIb30BATh CXEMbl M CXEMAaTUYHBIC PUCYHKH M3YyYCHHBIX TEXHHUYECKHX YCTPOWCTB,
U3MEPUTETBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB NMPH PEHICHHH Y4eOHO-
NPaKTHYECKUX 33/1a4, ONITUYECKUE CXEMBI JUIs IMOCTPOSHHS M300paKCHUI B TIOCKOM
3epKaJie ¥ coOuparouieil JTMH3e

1.17

NPUBOJNTH TNpPUMEpPHhl (HAXOOUTh HMHPOPMALMIO O MpHMEpax) MNPaKTUYECKOTO
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UCIOJIb30BaHUs (DU3MYECKUX 3HAHUN B TMOBCEIHEBHOW XU3HU s oOecredeHus
0€30MacHOCTH TpH OOpalieHuH ¢ TpuOopaMu U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUs 3J0POBbsi M COONIONEHUS HOPM OSKOJOTHYECKOTO TOBEACHHUS B
OKpYKalolllel cpeie

1.18 OCYILIECTBIATh MOUCK HMH(pOpMaMKu (U3NYECKOTO cojaepkaHus B cetu MHTepHer,
CaMOCTOSATENIbHO (OPMYJIHUPYsl IMOMCKOBBIN 3ampoc, HAXOAUTh IYTH OIpeaesIeHUs
JOCTOBEPHOCTH TOJy4Ye€HHOW MH(OpMAnMM Ha OCHOBE HMEIOIIUXCA 3HAHUH U
JOTIOJTHUTEIbHBIX HCTOYHHUKOB

1.19 UCIOJb30BaTh MPU BBINOJHEHUH y4eOHBIX 3a/laHUIl Hay4YHO-MOMYJSPHYIO JTUTEPaTypy
($U3NYEeCKOTO COAEp)KaHUs, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTu WHTepHerT;
BIAJeTh NMPUEMAMU KOHCIEKTHUPOBAHMs TEKCTa, MpeoOpa3oBaHus HHGopManmu u3
OJIHOY 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20 CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILICHHUSI HA OCHOBE MH(pOpMAaLUU
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOTO COJEp:KaHUs, MYOJUYHO MPEACTaBIATh
pe3yJIbTaThl MPOEKTHOM WIIM MCCIEA0BATEIbCKOM AEATEIbHOCTH, IIPH ATOM I'PaMOTHO
UCIOJb30BaTh W3YyYCHHbIN NMOHATHHWHBIA amnmapar M3ydyaemMoro pasjena (U3MKU u
COINPOBOKJATh BBICTYIUIEHUE MpPE3CHTAllMed C Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB

1.21 IPU BBHINOJHEHUH Y4eOHBIX IPOEKTOB M HCCIENOBAaHHM (PU3NYECKUX MPOLECCOB
pacripenesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJayamH,
CIIEOUTh 3a BBINOJHEHMEM IIIaHA JEHCTBUH M KOPPEKTHUPOBATh €ro, aJeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JEATEIbHOCTh  IPYIIBL,  BBICTPaUBaTh
KOMMYHHUKaTHBHOE B3aUMOJICHCTBUE, IPOSBIIssl TOTOBHOCTH pa3perarb KOHQJIUKTHI

ITpoBepsieMbie Ar1eMeHTHI coaepkanus (9 kiacc)
Kon Kon IIpoBepsieMble 271€MEHTHI COAECPHKAHUS
pazzena JIEMEHTA
8 MEXAHUWYECKHUE ABJIEHUA

8.1 MexaHnnueckoe 1BHkeHne. MarepuanbHas Touka. Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBHKEHUS

8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBHKEHUE

8.4 HepaBHoMepHOE npsiMosnHelHOe nBwkeHue. CpenHsas U MTHOBEHHas
CKOPOCTBH T€JIa IPU HEPABHOMEPHOM JBH>KEHHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE

8.6 CBob6oaHoe nagenue. OnpiTel ["anunes

8.7 PaBHOMepHOE [BMKEHME 1O OKpykHoctu. llepuony u  dacrora
oOpamienus. JluneiHas u yriosas ckopoctu. LleHTpocTpemurenbHoe
YCKOpEHUE

8.8 [lepBeiit 3akoH HhroTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HproToHa

8.11 [IpuHIMn cynepnosunuu cumi

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHMs: cuila TPEHUS CKOJIBKEHHS, CUJIa TPEHUS IMOKOs, Ipyrue
BU/JIbI TPEHUS

8.14 Cuna TSOKECTM M 3aKOH BCEMUPHOIO TSATOTEHHSA. Y CKOPEHHE
cBOOOJTHOTO Ma/ICHUS

8.15 JiBmxenue nuaHer Bokpyr Cosnua. IlepBas kocMuuecKkasi CKOPOCTb.
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HesecomocTs u neperpysku

8.16

PaBHOBecue MaTepragbHON TOUKH. AOCOJIIOTHO TBEPJOE TEIO

8.17

PaBHOBeCHe TBEPHOro Tena ¢ 3aKpEeIUIEHHOM OCBIO BpauieHus. MomMeHT
cunbl. LleHTp TshKecTH

8.18

Nmnynsc tena. U3menenne uMmnynsca. MmMnynbse cuiib

8.19

3aKoH COXpaHCHU A UMITYJIbCA

8.20

PeakTuBHOE ABM)KEHHE

8.21

MexaHuueckas pa60Ta N MOIITHOCTD

8.22

PaboTa cui TsKecTH, ynpyroctu, Tperus. CBsi3b SHEPTUU U pabOThI

8.23

IloTenunanbHast OHCPTIHUd TCJIa, IOAHATOIO HaJl IOBECPXHOCTHIO 3emnu

8.24

[ToreHanpHasi SHEPIHsl CKATOM MPY>KHUHBI

8.25

Kunernueckas OHCPTIUs. TeopeMa 0 KHHETHYECKOM OHCPIun

8.26

3aKoH COXpaHCHUS MEXaHH4YECKOH SHCPIrun

8.27

[TpakTuyeckue paboOTHI:

Omnpenernenue cpefHell CKOPOCTH CKOJIbKEHHUsS OpyCKa WM JIBUKEHHS
IIapHKa 110 HAKIOHHOH MIOCKOCTH.

OmnpeneneHre yCKOpeHHs Tejla IpU PaBHOYCKOPEHHOM JBHXKEHHHU 10
HAaKJIOHHOH IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM
JBM)KEHUU 0e3 HavaJabHOM ckopocTH. [IpoBepka rurmoTesbl: eciu mpu
PaBHOYCKOPEHHOM  JBIDKEHHMM ©0€3 HayaJbHOW CKOPOCTH MYTH
OTHOCATCA KaK pAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOILIUE
MIPOMEXXYTKA BPEMEHHM OJMHAKOBBL VcclienoBaHue 3aBUCUMOCTU CHIIBI
TPEHHUS CKOJIBKEHUS OT CHIIbI HOPMAJIbHOTO AAaBJICHHUS.

Onpenenenne ko3 dumenTa TpeHus: CKOJIbKEHUS.

Onpenenenune )XECTKOCTU NPYKUHBI.

Onpenenenue pabOTHI CHIIBI TPEHUSI P PABHOMEPHOM JIBMXKEHUH Tela
10 TOPU30HTAILHONW MOBEPXHOCTH.

Omnpenenenue pabOTBHl CWIBI  YNPYrOCTH IpH TOIbEME TIpy3a cC
MCTIOJIb30BAHNEM HETIOIBUKHOTO M OJIBUKHOTO OJIOKOB

8.28

®dusznyeckue SBICHUSI B npupoac: MNpUIMBBI U OTIIMBBI, JABUKCHUC
mwrader CoJHEUHOM CUCTCMBbI, PCAKTUBHOC JIBUKCHHUC  IKUBBIX
OpraHn3MoOB

8.29

Texauueckue YCTpOﬁCTBaZ CrInaomMeTp, JaTYUKH IIOJIOXKCHMUA,
PacCTOAHUA U YCKOPCHUA, PAKCTHI

MEXAHMWYECKHME KOJIEFAHWA 1 BOJIHBI

9.1 Konebarenbnoe npmwxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI:
NEpUOJI, YaCTOTa, aMILIUTY/AA

9.2 MareMaTtnueckuii U NPYKUHHBIM MasATHUKU. [IpeBpamieHue sHepruu
IIPU K0JIeOATENbHOM JIBKCHUU

9.3 3aryxatomue konebanus. BeiHykaeHHble kKonebanus. Pezonanc

9.4 Mexanunueckue BoHbl. CBoMcTBa MexaHW4eCKUX BOJH. [IponosbHbie U
norepeyHble BOJHBI. JlJIMHA BOJHBI U CKOPOCTh €€ pacHpOCTpaHEHUSI.
MexaHnuecKie BOJIHBI B TBEPIOM Tele, CEHCMUYECKUE BOJTHbI

9.5 3ByK. 'poMKOCTH 1 BbICOTA 3BYKa. OTpaXKeHHE 3ByKa

9.6 Wudpa3Byk u ynpTpa3Byk

9.7 [TpakTuyeckue paboOTHI:

Onpe;[eneHI/Ie YaCTOTBL MW HOCpUOTa KOJICOAHHM MaTeMaTHYCCKOIrO
MasTHHKA.
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OmnpeesieHre 4acTOThI U TIEpUO/Ia KOJIeOAHUH IPY>KUHHOTO MasiTHUKA
HccnenoBanue 3aBUCHMMOCTH TEpUOJia KOJICOAHUI IMOIBEHICHHOTO K
HUTH I'py3a OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH  TIepuoJia  KOJIEOAHUH  MPYKMHHOTO
MasiTHHUKA OT Macchl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TIEpUO/Ia KOJICOAHH rpy3a, MOABCIICHHOTO K
HUTH, OT MAacChl rpy3a M ®ECTKOCTH MPYKUHBI. V3MepeHue yCKopeHwUsI
CcBOOOIHOTO MaAECHU

9.8 @u3nyecKkue SBIEHUS B INPUPOJE: BOCHPUATUE 3BYKOB JKHUBOTHBIMH,
3eMJIETPSICEHHE, CEICMUYECKHUE BOJIHBI, IIYHAMM, 3XO
9.9 TexHudyeckue yCTpOWCTBA: 3XOJOT, HCIOJB30BaHUE YIbTPAa3ByKa B

OBITY M TEXHUKE

10 OJIEKTPOMATI'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 ONEKTpOMarHUTHOE TMoJIe. OJEKTPOMAarHuTHble BOJHBL. (CBOMCTBa
JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxaa >7€KTpOMarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas mpupoaa cBera. CkopocTb cBeTa. BonHOBbIE
CBOMCTBA CBETA

10.4 [TpakTuyeckue paboOTHI:
W3yueHne CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C ITOMOIIbIO MOOUIIBHOTO
tenedoHa

10.5 dusnyueckue ABICHUS B MIPUPOJE: OHOIOrHYecKoe AeUCTBUE BUIUMOTO,
yIbTPa(HOJIETOBOTO U PEHTI€HOBCKOTI'O U3Ty4EHHH

10.6 TexHudeckue ycTpoilCcTBa: HCIOJIB30BAHUE 3JEKTPOMArHUTHBIX BOJIH
JUIL COTOBOM CBSI3H

11 CBETOBBIE ABJIEHUA

11.1 JlydaeBasg mozens ceera. Mictounuku ceera

11.2 IIpssMOIMHENHOE paclIpOCTPAHEHHUE CBETA

11.3 Otpaxenue csera. [Inockoe 3epkano. 3aKOH OTpaKEHUs CBETA

11.4 IIpenomnenue ceera. 3akoH npenomiieHus ceera. IlosHoe BHyTpeHHEe
OTpa)XCHHE CBETA

11.5 JInnza. Xon iydeii B 1MH3E

11.6 Onrtuyeckas cuctema (oToannapara, MUKpOCKOIA U TEJIECKOTa

11.7 I'na3 kak ontuyeckas cucreMma. biim3opykocTs U JaIbHO30PKOCTh

11.8 Paznoxenune Oemoro cera B crekTp. Omnbitel Hpiorona. CroxeHue
CHEKTpaJIbHBIX 11BeTOB. /lucnepcus ceera

11.9 [TpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCHMOCTH yrjla OTPa)kKEHHs CBETOBOIO JIydya OT yrija
MAaJCHHUS.
W3yueHne xapakTepuCTHK U300paXeHHs IPEeMETa B TNIOCKOM 3€pKaje.
HccnenoBanue 3aBUCHUMOCTH Yrila IPEJOMIIEHHS CBETOBOIO Jiyda OT
yria MajgeHus Ha TpaHuLe "BO3IyX - CTEKIJIO".
[Tomydenne u300pakeHU ¢ TOMOIIBIO COOMparoUie  JIMH3BI.
Omnpenenenne  (QOKYCHOTO  pacCTOSIHMsI M ONTHYECKOM  CHIIBI
coOuparoIe JTUH3BIL.
OMnbITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OmnbITH 10 BOCIPUATHIO LIBETA MPEAMETOB MPU MX HAOIIOJCHUM 4yepes
IIBETOBbIE (PUIIBTPHI

11.10 @usnueckue sBiaeHus B npupone: 3arMeHus Connua u JIyHel, nBera
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TeJ, ONTHUYECKHE SBJICHHUA B arMmocdepe (uBer Heba, pedpakuus,
pajayra, MUpax)

11.11 Texuuueckue ycTpoiCcTBa: OUKH, MEPUCKOII, (hoToanmapar, ONTHYECKUE
CBETOBO/IbI

12 KBAHTOBBIE SBJIEHUA

12.1 OmnbiTel Pezepdopna u mimaHerapHas Mojenb atomMa. Mojenb aroma
bopa

12.2 Ucnyckanne u morjoiieHue cBera aTtoMoM. KBaHThl. JluHeiuarbie
CIEKTPBI

12.3 PagnoaktuBHOCTh. Anb(a-, 0eTa- ¥ raMMa-u3Iy4eHus

12.4 Crpoenne aromHoro sapa. HykinoHHas Mozenb aTOMHOTO —sJpa.
N3oTonsl

12.5 PagnoaxTtuBHble peBpanienus. [lepuon noiaypacnana aTOMHBIX €D

12.6 SAnepHsle peakuuu. 3aKOHBI COXPAaHEHHs 3apslOBOIO M MaccOBOIO
qucel

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl M SHEPTUU

12.8 Peakuun cunresa u penenus snaep. Mcrounuku sueprum ConHua u
3BE3 ]

12.9 SAnepnas sHepreTuka. JleficTBre paJuOaKTUBHBIX U3JTyUYE€HUIN Ha JKHUBbIE
OpraHU3Mbl

12.10 [TpakTuyeckue paboOTHI:
HaGnroneHnue CrijionIHbIX U IMHEHUAThIX CIIEKTPOB U3ITyUCHHUS.
HccnenoBanue TpeKOB: MU3MEPEHUE SHEPTUU YACTHIBI 10 TOPMO3HOMY
nyTH (1o goTtorpadusim).
M3mepeHue paaroakTUBHOTO (oHa

12.11 dusnueckue SABIEHUS B MPUPOJIE: €CTECTBEHHBIN paJlOaKTUBHBINA (OH,
KOCMHUYECKHE  JIy4M, PpaJUOAKTHUBHOE  W3JIyY€HHE  IPUPOIHBIX
MUHEpAJIOB, JEHUCTBUE pPAJMOAKTUBHBIX W3JIy4YEHUH HA OpraHu3M
4eJI0BEKa

12.12 TexHudeckue ycTpoiicTBa: CIIEKTPOCKOI, UHAWBUIYaJIbHBIA JHO3UMETP,
kaMmepa BunbcoHa

Jlns mpoBeZIeHUs OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa no ¢usuke (maiee - OI'D mo
¢u3uke) ucnoab3yercss mnepedeHb (KoaudukaTtop) HpoBepseMbIX TpeOOBaHMM K pe3ynbTaTam
OCBOEHMSI OCHOBHOI 00pa30BaTEeIbHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus U 3JIE€MEHTOB

COJICpKAHHUS

[TpoBepsiembie Ha OI'D no pu3uke TpeboBaHU K pe3yIbTaTaM OCBOCHUSI OCHOBHOM

O6pa3OBaTeJ'ILHOI71 ImporpaMmbl OCHOBHOTO 0611161"0 06pa30BaHI/I${

Kon [TpoBepsieMbie TpeOOBaHUs K MIPEIMETHBIM pe3ybTaTaM 0a30BOTO YPOBHS OCBOCHHS
MIPOBEPSEMOT OCHOBHOI1 00pa30oBaTeIbHON MPOTPaMMbI OCHOBHOT'O 00IIIero 00pa3oBaHus Ha
o TpeboBaHus ocHoBe ®I'OC
1 [Tonumanue ponu GU3MKKA B HAYYHOH KapTUHE MUPA;

C(bOpMI/IpOBaHHOCTB 0a30BBIX HpeI[CTaBJICHI/Iﬁ 0 SaKOHOMCpHOﬁ CBA3U U
IMO3HABAEMOCTH  SBJICHUM npupoanl, O POJIM OSKCICPHUMCHTA B (I)I/I3I/II(C, 0
CI/ICTCMOO6pa3y10H.ICI71 poim (bl/ISI/IKI/I B pa3BUTUU CCTCCTBCHHBIX HAYK, TCXHUKH U
TeXHOHOFHﬁ, 00 9BOJIOINHA q)HSquCKI/IX 3HAaHUH U HX poJin B LIEJIOCTHOM
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€CTeCTBEHHOHAYYHOH KapTHHE MUPA, O BKJIAJe POCCUICKUX U 3apyO0eKHbBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYXKAIOIIET0 MHUpa, Pa3BUTHE
TEXHUKU U TEXHOJIOTUH

3HaHug o0 BHUaxX MaTCcpuun (BeLI_[eCTBO 151 HOHe), O JBHMXCHHHU KakK crioco0e
CYIICCTBOBAHHUA MAaTCPUH, 00 aTOMHO-MOHeKYHHpHOﬁ TCOpHU CTPOCHUA BCIICCTBA, O
(bPIBH“ICCKOfI CYIIHOCTHU SIBIICHUI IpHUPOAbL (MeX&HI/ILICCKI/IX, TCIIJIOBBIX,
QJICKTPOMArHUTHBIX U KBaHTOBBIX);

YMCHHC pa3jinvdaThb SABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE
OIBITOB, ACMOHCTPUPYIOIINUX JAHHOC (I)I/ISI/ILICCKOG SBJICHHUC,

YMCHHC  pacCllO3HABATb  IHPOSABJIICHHUC  HN3YYCHHBIX (1)I/ISI/I"ICCKI/IX SIBICHHUH B
OKpYyKaromeM MHUPCEC, BBIACIIAA UX CYIIICCTBCHHBIC CBOMCTBaA (HpI/I3HaKI/I)

Bnanenne ocHoBaMH MOHSITHUMHOIO arrapara U CUMBOJIMYCCKOI'O SA3bIKa (I)I/I3I/IKI/I n
HCIIOJIb30BAHUC UX I PCIICHUA y‘IC6HBIX 3aaa4,

YMCHHC XAapaKTCpU30BaATb CBOICTBa TCII, (I)I/ISI/ILICCKI/IC SABJICHUA W IMPOLCCCHI,
HCIIOJIb3Ys (p}/H,Z[aMeHTaHBHBIe W SMITUPHUYCCKUC 3aKOHBI

YMeHue OInucChIBaTh HU3YUCHHBIC CBOICTBA T€I U (I)I/ISI/I‘ICCKI/IC SABJICHUA, UCIIOJIb3Ys
(bI/I3I/ILICCKI/Ie BCIIMYNHBI

Brnanenue ocHoBaMM METOJ0B HAay4HOTO MO3HAHMS C YYETOM COOJIOAEHUS MPABUI
0e301acHoro TpyJa:

HaOmroieHue  (PU3MUYECKUX  SBJICHUN: yYMEHHME  CaMOCTOSATENBHO  COOMpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY M3 IaHHOTO Habopa 000pyJ0BaHUS IO HHCTPYKIIUH,
OIMCHIBATh XOJI OIBITA U 3AIUCHIBATH €r0 PE3YNIbTaThl, (HOPMYIHUPOBATH BHIBOIBI;
MPOBEICHUE MPSAMBIX U KOCBEHHBIX M3MEPEHUH (PU3NUECKUX BETUUNH:

YMEHHUE TUIAHUPOBATh U3MEPEHHUS, CAMOCTOATEIBHO COOMPATh IKCHEPUMEHTAIHHYIO
YCTaHOBKY O HWHCTPYKIIMH, BBIYHMCIATH 3HAYCHUE BEIMYMHBI W aHAJIH3HPOBATH
MOJIydeHHbIE PE3yNbTaThl C Y4ETOM 33JaHHOM TOTPEIIHOCTH  Ppe3yibTaToB
U3MEPEHUN;

MPOBEACHUE HECIOXKHBIX JKCIEPHUMEHTAIbHBIX MCCICIOBAaHUN; CaMOCTOSTEILHO
coOMpaTh HSKCHEPUMEHTAJbHYI0 YCTaHOBKY U IPOBOJUTH HCCJIEIOBaHHE 10
MHCTPYKILUHU, IPEACTABIATH MOJydeHHbIE 3aBUCUMOCTH (PU3MYECKHX BEIUYHH B BHJIE
TaOnMuI U TrpadMKOB, YYUTHIBATH MOTPEIIHOCTH, JENaTh BBIBOJBI MO pPE3yJbTaTaM
HCCIICIOBAaHUS

Ilonumanue XapaKTCPHbIX CBOMCTB (I)I/ISI/I‘{CCKI/IX MoJemei (MaTepI/IaJIBHaﬂ TOYKa,
a0COJIIOTHO TBépZ[OC TCJI0, MOACIN CTPOCHUS T'a30B, JKUJIKOCTEH U TBépI[BIX TECII,
IUIaHCTapHAasA MOZACJIbL aToOMa, HYKJIOHHAsA MOJICJIb aTOMHOIO ;Iz[pa) U YMCHHUC
IMPUMCHATH UX JJIA 0OBsICHEHUS (I)I/ISI/ILICCKI/IX MponeccoB

YMeHnue 0oOBICHATH (1)1/131/111601(1/16 MponecChl " CBOMCTBaA TCJI, B TOM 4YHCJIC U B
KOHTCKCTC CI/ITyaL[I/Iﬁ MNPaKTUKO-OPUCHTUPOBAHHOTO XapakKTepa, B YaCTHOCTH,
BBIABJIATL IMPUYUHHO-CIICACTBCHHBIC CBA3HW W CTPOUTH 0OBSICHEHHE C OHOpOﬁ Ha
HU3YUYCHHBIC CBOMCTBA (bHSPI‘leCKI/IX HBHCHHﬁ, (I)I/ISI/ILICCKI/IC 3aKOHBbI, 3aKOHOMCPHOCTHU
1 MOACIIHN

YMmeHue periath pacu€THbIE 3a1a4u (Ha 0a3e 2 - 3 ypaBHEHUI ), UCIIONIb3Ys 3aKOHBI U
dbopMyIbl, cBS3bIBAIONINE (PU3NYECKUE BEIMYMHBI, B YAaCTHOCTH, 3allMCHIBAThH
KpaTKOE YCJIOBHE 3a/layM, BBISBIATH HEJOCTAIOIINE JaHHBIC, BBIOUPATH 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE NJsi €€ pEeIlleHUs, WCIOJIb30BaTh CIPABOYHBIC IAaHHBIE,
MPOBOJUTH PACUYEThl M OLEHUBATh PEATUCTUYHOCTH MOJYYEHHOIO 3HAYECHUS
(bu3MUecKo BEIWYUHBI; YMEHUE OIMPEACIATh pa3MepHOCTh (U3UUYECKON BETUYHHEI,
MOJYYEHHOUN PH PEIICHUU 3a]1a4

YMmenue XapaKTCPU30BaTb MNPUHIUIILI JENCTBUS TEXHUYECKUX yCTpOfICTB, B TOM
yucie ObITOBBIX HpI/I60pOB, W NPOMBIIIJICHHBIX TCXHOJIOTMYCCKUX MMPOHCCCOB IO UX
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ONMHNCAaHUIO, UCIIOJIB3Yys 3HAHUA O CBOMCTBaX (I)I/ISI/ILICCKI/IX SIBIICHUH U HCO6XO,[[I/IMLIC
(bnmqecxne 3aKOHOMCPHOCTH

10

YMeHHe UCHOib30BaTh 3HAHUS O (PU3MYECKHX SBJICHHUAX B MOBCEAHEBHOM >KU3HU
s obecrieyeHust 0€30MaCHOCTH HpU OOpalleHHH ¢ OBITOBBIMM IpHOOpamMHu u
TEXHUYECKUMHU YCTPOIMCTBAMHU, COXpPAHEHHUS 370pPOBbSI M COOJIOAECHUS HOPM
HKOJIOTUYECKOTO IMOBEIEHUS B OKpYXKarollell cpele; MOHMMaHUE HEOOXOIMMOCTH
OPUMEHEHHUs]  JOCTIXKEHMH (U3MKM W TEXHOJOTMH A  palMOHaJIbHOTO
IIPUPOIOIIOJIE30BAHUS

11

OnbIT moucka, mnpeoOpa3oBaHUs U IpeJICTaBleHUS HHGPoOpMAMH (U3NIECKOTO
COJIepKaHUs C MCIIOJIb30BaHUEM UH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA;
YMEHHE OILIEHUBaTh JIOCTOBEPHOCTh IMOJYYEHHOH MHPOpPMALUMM HAa OCHOBE
MMEIOIINXCS 3HAHUN U JOTIOJHUTENIbHBIX UICTOUHUKOB;

YMEHHUE HCII0JIb30BaTh MPU BBINOJHEHUHM Y4EOHBIX 33aJaHUN HayYHO-TOMYJISPHYIO
auTeparypy (HU3MYEcKOTO COJEp)KaHus, CIPaBOYHBIC MaTepuajbl, PECypChl CETH
WNHurepHer;

BJIa/ileHHe 0a30BBIMHM HaBBIKAMU MpeoOpazoBaHMs HHPOPMALUU U3 OJHOW 3HAKOBOM
CHCTEMBl B JIpyryl0; yYMEHHE cO3[aBaTb COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE
COOOIIeHNs HAa OCHOBE MH(OPMAIIMU U3 HECKOJIBKUX HCTOYHHKOB

IlepeueHb 3eMEHTOB cojiepkanus, mpoBepsieMbix Ha OI'D o dusuke

Kon

HpOBCpHCMLIfI QJICMCHT COACPIKAHUSA

MEXAHMWYECKUE ABJIEHUA

1.1

MexaHn4ecKoe ABHKCHUE. MaTCpI/IaJ'IBHa}I touka. Cucrema orcuéra. OTHOCHTEIBHOCTD
JABUKCHUA

1.2

PaBHOMepHOEe U HepaBHOMepHOe aBwkeHue. Cpennsst ckopocts. dopmyna ans
BBIYMCIICHUS CPEHEN CKOPOCTH:

S
y= =
t

1.3

PaBHOMepHOG HpHMOHHHeﬁHOe JABHKCHUC. 3aBHCHMOCTh KOOpPAWHATHI TCJIa OT BPpEMCHU
B CJIydac paBHOMEPHOTIO HpHMOHHHCﬁHOF O IBUKCHUS:

x(H)=x otv«t.

rpa(bI/IKI/I 3aBUCHUMOCTHU OT BPEMCHHU I MPOCKIHUU CKOPOCTH, ITPOCKINU MEPCMCILICHUA,
IyTH, KOOPAWHATBI TP PaBHOMCPHOM HpﬂMOHI/IHeI\/’IHOM JABHXXCHHHA

1.4

3aBHCHUMOCTD KOOpAWuHATBl TCJIa OT BpPCMCHU B CJIydaC PaBHOYCKOPCHHOI'O
HpﬂMOJ’IHHCfIHOFO JABHIXKXCHUA:

2

x(t )=x0 W lta: %

q)OpMyJ'ILI I MPOCKIHUU MICPEMCUHICHUS, NTPOCKIHNU CKOPOCTH U MPOCKIHNU YCKOPCHHA
IIpHU paBHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM JABHKCHUM
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2
&(t)=Vox't+ax' %

vi(t)=voxtaxt,

ax(t)=c0nst

2 2
Vo, = 2a

rpa(bI/IKI/I 3aBUCHMMOCTHU OT BPEMCHU MJIA IPOCKUOUH YCKOPCHHUA, NPOCKIHUHU CKOPOCTH,
MNpOCKOHU TECPCMCIICHHNA, KOOPAHWHATBI TIpH PABHOYCKOPCHHOM HpHMOJ’IHHCﬁHOM
JABUXKCHHUH

1.5 CBoboanoe nagenue. opMysibl, ONMUCHIBAIOLINE CBOOOIHOE MaICHUE Tea M0 BEPTHKAIU
(IBMXKEeHME Tela BHU3 WM BBEPX OTHOCHTEIBHO TMOBepxHOCTH 3emin). ['paduku
3aBUCHUMOCTHU OT BPEMEHHM ISl IPOEKLUU YCKOPEHHUS, TPOEKIIMHA CKOPOCTU U KOOPAWHATHI
py cBOOOTHOM NaJICHUH TeJa MO BEPTUKAIIH

1.6 CkopocCTh paBHOMEPHOTO JIBHKEHMS T€Ja 10 OKpyXKHOCTH. HanpaBienue ckopocTu.
®opmyna JUIst BBIYMCICHUS CKOPOCTU Yepe3 paanyc OKPY>KHOCTHU U IEPUO OOpaLeHHS:

2nR
V=—
T
IlenTpocTpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENIBHOTO YCKOPEHUS.
dopmyna ISl BBIYUCIEHHS YCKOPEHHUS:
2
v
ag= 7
" R
dopmyna, CBSI3bIBAOLIAS IEPUOJ U YACTOTY OOpaICHHS:
1
v=—
T
1.7 Macca. IInorHocts Bemecta. Gopmysa A BBIYUCICHUS IIIOTHOCTH:
_m
P Y

1.8 Cuuna - BektopHas ¢pusndeckas BeanuuHa. CI0kKeHUue CUil

1.9 SIBnenue nnepuuu. llepseiii 3akoH HeroToHa

1.10 Bropoit 3akoH Herotona:

F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHHUs TEJNa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TENO
1.11 Bs3aumopericteue ten. Tperuii 3akoH HerotoHa:

64




g g

Fz _Flﬂz

~>]:

1.12

TpeHI/IC IOKOS U TPCHUC CKOJILIKCHUS. d)opMyna AJI1 BBIYHUCJIICHUSA MOAYJIS CUJIBI TPCHUS
CKOJIBXXCHHUA:

Foy=t-N

1.13

Hedopmarus tena. Yopyrue u Heynpyrue aeopmanuu. 3akoH ynpyrou aedopmamuu
(3akoH I'yka):

F=k-Al

1.14

BCCMI/IpHOC TSITOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

oG

Cuna TsHKeCTH. yCKOpCHI/Ie CBO6OI[HOI‘0 naaCHUA.
cDOpMYJ'IEl JJI1 BBIYUCIICHHUA CUJIIBI TSAXKECTU BOJIN3U MOBEPXHOCTU 3emun:

F=mg.

IBuxenue rutaHer Bokpyr CousiHna. IlepBas xocmuueckas ckopocTs. HeBecomocTs u
HIeperpy3Ku

1.15

Nmmynsc Tena - BekTopHas (pu3nueckas BeTUIHHA.
p=my

I/IMHyJ'ILC CUCTCMBI TCII.
H3menenue HUMITYJIbCA. I/IMHYHBC CHJIbI

1.16

3aKOH COXpaHEHUs UMITYJIbCa AJIsl 3aMKHYTOM CUCTEMBI TEl:
p =mv tmw =const

PeakTuBHOE ABMXKEHHE

1.17

Mexanunueckas padota. @opmyrna A BBIYUCICHHUS paOOThI CUIIBL:

A=Fs coso )

MexaHu4decKkass MOIITHOCTb:

oA
t

1.18

Kunernueckas u NOoTCHIUAJIbHAA SHCPIUs.
cDOpMyJ'IEl JIJISI BBIYMCIICHHUSI KUHETHYECKOM OHCPIUU:
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TeopeMa 0 KHHETUYECKOM SJHEPTHUHU.
®opmyna sl BBIYUCICHHS TOTEHIMAIbHOW SHEPTUHU TeJla, MOIHATOTO HaJl 3eMIIEH:

E ;=mgh

1.19

Mexannueckas OHEPIuAi:
E=E\+E,.

3aKoH COXpaHCHUA MEXaHH4YeCKOH SHCPIruu. CDOpMy.]'Ia AJI1 3aKOHa COXpaHCHUA
MEXaHH4YeCKOM OHCEPIUH B OTCYTCTBUC CUJI TPCHUA:

E=const.

HpeBpameHI/Ie MEXaHH4YeCKOM OHCPIr'uu Mpu HAJIMYIUU CUJIbI TPDCHUS

1.20

IIpocTeie MexaHU3MBI. "30JI0TO€ MPaBUIIO" MEXAHUKH.
Poryar. MOMEHT CuiIbl:

M=Fl.
YcnoBue PaBHOBCCHS pblyara:
M1+M2+...:0.

[ToaBMKHBIN U HETIOABIKHBINA OJIOKH.

AHOJ'IBBHaSI

n

KITJ] npoCThIX MEXaHU3MOB, dipatienmat

1.21

JlaBnenue TBEPAOIO Tea.
@opMyiia U1 BBIYUCIICHUS NAaBJICHUS TBEPAOTO Tena:

_FE
P=7%

JlaBneHue raza. ATMocepHoe JaBJIeHUE.
I'mppocraTtuyeckoe qaBeHNE BHYTPH KUIKOCTH.
®opmyna ISl BBIYMCICHUS JaBICHUS BHYTPH KUAKOCTH:

P=PEIYP arw

1.22

3axoH [lackans. ['mapaBandeckuil npecc

1.23

3akoH Apxumena. @opmyina Ui ONpeleNeHNs BBITAIKUBAOLIEH CUIIbL, JEHCTBYIOLIEH Ha
T€J0, NOTPYKEHHOE B KUAKOCTh WIH Ias:

F Apx.~— pg V.

Ycnopue nmiapadus Tena. IlmaBanne CyAOB U BO3QYyXOIIJIaBaHUC

1.24

MexaHn4ecKkue KojacOaHus. AMHJ’II/ITYIla, nepruoa n 4aCTtoTa KOJICOaHHMIA.

66




1

v=
®opmyna, CBSI3bIBAONIAS YACTOTY M MEPUOJ1 KOJIeOaHUH:

1.25

MaremMarnueckuii W NPY)KMHHBIM  MasTHUKM. lIpeBpamienue sHepruum  Ipu
K0J1e0aTeIbHOM JBHKCHHUU

1.26

3aTyxa}onme KoJIcOaHUS. BBIHY)KILCHHBIC koJieOanus. Pesonanc

1.27

MexaHu4ecKue BOJIHEL HpOI[OJ'IBHBIC U TONCPCYHBIC BOJIHBI. ZLJ]I/IHE[ BOJIHBI U CKOPOCTH
pacnpoCTpaHCHU BOJIHBI:

A=y-T

1.28

3Byk. I'pomMKoCTh M BbICOTa 3ByKa. OTpakeHUE 3ByKOBOW BOJIHBI Ha TPAHUILIE JBYX CPEN.
Wudpa3Byk u ynbpTpa3Byk

1.29

[TpakTudeckue paboOThI

N3mepenne cpensel IIOTHOCTH BELIECTBA; apXUMEI0BOW CUIIbL;, KECTKOCTH NPYKHUHBI;
Kod(hduUIIMeHTa TPEeHUs CKOJBXEHUS, pabOThl CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CpenHeil
CKOPOCTH [BWXKEHHUS OpycKka IO HAKJIOHHOW TIIJIOCKOCTH; YCKOpeHHus Opycka mpu
JBUKEHHUH 110 HAKIIOHHOM TJIOCKOCTH; YaCTOTHI U TIEprUoa KoJeOaHWii MaTeMaTHIeCKOTo
MasTHUKA;, 9acTOThl U TEpHOJa KOJIeOaHWH MPYKUHHOTO MAasSTHHKA; MOMEHTa CHIIBI,
JEUCTBYIONIETO Ha pblyar; paboThl CHIIBI YIPYTOCTH MpPH MOABEME Tpy3a C MOMOIIBIO
HEMOJBIKHOTO 0J0Ka; paboThl CUJIBI YIPYrOCTH MpPH MOAbEME Tpy3a C MOMOIIBIO
IMOIBIDKHOTO OJIOKa.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHITBI OT 00bEMA MOTPYKEHHOM YacTH Tena u
OT MJOTHOCTH JXKUAKOCTHU;, HE3aBUCUMOCTH BBLITAJIKUBAIOIIEH CHJIBI OT MAacChl TEja; CHUIIBI
TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOI'O JABJIEHUSI U OT poJa MOBEPXHOCTH; CHJIbI
YIPYTrOCTH, BOSHHUKAIOIIEH B MPYXUHE, OT CTENEHU AepopMaIiil MPYKUHBI, YCKOPEHUS
Opycka OT yIjila HakJiOHa HaIMpaBisAIONIeH; mepuoja (Y4acToThl) KoJeOaHWW HUTSHOTO
MasTHUKA OT JUTHHBI HUTH; TIEPHOJia KojaeOaHui MPYKUHHOTO MasiTHUKA OT Macchl rpy3a
1 KECTKOCTH TPYKUHBI; UCCIETOBAHUE HE3aBHUCHUMOCTH MEpHOAa KOJeOaHUl HUTSHOTO
MAasiTHUKA OT MaccChl Ipy3a.

[IpoBepka yciioBUsI paBHOBECHS pbluara

1.30

dusnueckue SBICHUS B IpUpoac: MPUMEPLI ABUKCHUA C PA3JIMYHBIMHU CKOPOCTSMH B
J)KMBOI 1 HEXXHBOM npupone, JIENCTBUE CHUIIBI TPCHUA B IPUPOAC U TCXHUKE, IPHUIIMBBI U
OTJIMBBI, JBWXCHHUC IIJIAHCT ConHeyHOH CUCTCMBbI, PCAKTUBHOC JBUKCHUC IKUBBIX
OpraHu3MoOB, pbIYaru B TCJIC YCJIOBCKA, BJIMAHUC aTMOC(I)epHOI“O JaBIICHUS Ha >KMBOU
OpraHusM, IUIaBaHUC pLI6, BOCHPUATUC 3BYKOB JKUBOTHBIMHU, 3CMIICTPSACCHUC,
ceilicMHUYecKue BOJIHBI, IYHAMH, 5XO

1.31

TexHudeckue yCcTpoOHCTBA: COMAOMETP, NaTYMKH MOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS,
JMHAMOMETp, TOJAUIMITHUKY, PAKEThl, pblYar, IMOABWXHBIA M HEMOJBHXHBIA OJOKH,
HAKJIOHHAs IUIOCKOCTb, TPOCThIE MEXAaHHU3MBI B OBITY, COOOILIAIOIIMECS COCYIIBI,
YCTPOMCTBO BOJIONPOBOJAA, TUAPABIMYECKHM Mpecc, MaHOMETp, OapoMeTp, BbICOTOMED,
MOPIIHEBOI HACOC, APEOMETP, IX0JIOT, HCHOJIH30BAHUE YIBTPA3BYKa B OBITY M TEXHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BEILIECTBA.
Mopenu TBEPAOTO, )KUAKOTO U ra3000pa3HOTO COCTOSIHUN BEIIEeCTBA.
Kpucrannuueckue u amopdHbie Tena

2.2

JIBr>keHue dacTull BemiecTBa. CBsi3b CKOPOCTH JBM)KEHHUS YacTUI[ C TeMIIEpaTypoil.
BpoyHoBckoe nBuxeHue, mupdysus

2.3

CMauuBaHue U KalmWJIISIPHBIC SIBJICHU S

2.4

TennoBoe PACIIUPCHUC U CKATUC

2.5

TennoBoe paBHOBECHE
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2.6 Buytpennss sueprus. Pabota u Temsonepenada Kak crocoObl U3MEHEHUs BHYTpPEHHEH
SHEPrUU

2.7 Bupl Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, U3ITy4EHUE

2.8 Harpesanue n oxnaxzaenue ten. KoandecTBo TemnoTel. Y aenpHas TEINIOEMKOCTD:
O=cm(t,-t 1)

2.9 3aKOH COXpaHEeHHUs YHEPTUHU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OajiaHca:
Q 1+Q ot =0

2.10 Hcnapenne u koHaeHcauus. Mi3MeHeHne BHYTpEHHEN HEPTUU B MPOLIECCE UCTIAPEHUs U
KoHAeHcanuu. Kunenue xxuakoctu. Y aenbHas TEIUIOTa HapooOpa3oBaHUs:
L9

m

2.11 Brnaxxnocts Bo3ayxa

2.12 [InaBnenne m xpucraumsanus. V3mMeHeHHEe BHYTpEHHEH SHEpPIUM IpU IIABICHUM U
KpUCTAJIIIM3alUU. Y IeNbHasl TEIJI0Ta TUIaBJICHU:
2

m

2.13 BHyTpeHHss sHEprus cropaHusi TOIUIMBA. Y IeJbHAas TEIUIOTAa CrOPaHKs TOIUIMBA:
=

2.14 [Tpunnmns! paboTs! TemoBbix apurateneii. KI1J1 rerioBoro apurarens

2.15 [IpakTuyeckue paboThl
N3mepenue ynenbHON TEIIOEMKOCTH METAINIMYECKOTO [WIMHAPA; KOJIMYECTBA TEIIOTHI,
MOJIydEHHOTO BOJON KOMHATHOM TeMmmepaTypbl (PUKCHPOBAHHOW Macchl, B KOTOPYIO
OMYIEH HArpeThlii LUIUHAP; KOJIUYECTBA TEIJIOTHI, OTIAHHOTO HArpeThiM LMJIMHAPOM,
IIOCJIE OITyCKaHMsI €ro B BOJYy KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIbHOW BJIA)KHOCTH
BO3/lyXa; YAEIbHOM TEIJIOTHI IUIaBJIeHUs Jbaa. VccienoBanue N3MEHEHNs TEMIIEPATyphl
BOJIbI IIPH PA3JIMYHBIX YCIOBUSX; SBJICHUS TEIJIOOOMEHA NP CMEIIMBAHUM XOJOIHON U
ropsiuei BOJpl; poLecca UCapeHust

2.16 @u3nyeCcKue SIBICHUS B IPUPOJAE: MOBEPXHOCTHOE HATSKEHUE U KAIWJUISIPHBIE SIBJICHUS
B NIPUPOJE, KPUCTAJUIBI B IPUPOAE, U3ilydyeHue ColHla, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHera

2.17 TexHudyeckue yCTpOWCTBA: KalWIIAPbI, IPUMEPHI HUCIOJb30BAaHUS KPUCTAIJIOB,
KUAKOCTHBIM TEPMOMETpP, AATUYUK TEMIEPATYpPBI, TEPMOC, CUCTEMAa OTOIUIEHMS JIOMOB,
THTPOMETPBI, ICUXPOMETP, apoBasi TypOHHa, IBUraTelb BHYTPEHHEIO CrOPaHUs

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 OnexTpusanus Tei. J[Ba BUJa 3JIEKTPUUECKUX 3apsiioB

3.2 B3aumonelictBue 3apskeHHbIX Tedl. 3akoH Kynona

3.3 3aKOH COXpaHEHMs DJIEKTPUUECKOT0 3apsaaa

3.4 Onexrpuueckoe nose. HanpsoxéHHocTh 21ekTpuueckoro nois. [IpuHuun cynepnosunmu
AIIEKTPUUYECKHX NOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5 Hocutenu snexTpuueckux 3apsaoB. J[efCTBUE NEKTPUYECKOTO OIS HA DIEKTPUUECKUE
3apsapl. [IpoBOHUKY M TUAIIEKTPUKU

3.6 IlocTossHHBIN >nexkTpuueckuil ToK. JlelcTBusa anekrpudeckoro Toka. Cuila TOKa.
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Hanpsxenue.

=4
t
A
U=—
q
3.7 DNEKTPUUECKOE CONPOTUBIIEHUE. Y JEIIBHOE 3JIEKTPUUECKOE CONTPOTHUBIIEHUE:
_pl
S
3.8 3akoH Oma [u1s ydacTKa JIEKTPUUYECKOM Lenu:
U
==
R
3.9 ITocnenoBarenbHOE COENMHEHNE IPOBOIHUKOB:
11212; U:U1+U2; R=R 1+R 2.
[TapannensHoE coeqMHEHNE TPOBOJHUKOB PABHOTO COIIPOTUBIICHHUS:
R,
=%
Ui=Uz; =11+ ;
CMeniaHHble COEIMHEHUS IPOBOIHUKOB
3.10 PaboTta 1 MOIITHOCTH AMEKTPUYECKOTO TOKA.
A=U"I"t; P=U"1
3.11 3akoH /xoyns - Jlenna:
O=I*R't
3.12 OmneiT Opcrena. MarHuTHOE MoOJ€ MPSMOro MPOBOJHMKA C TOKOM. JIMHMM MarHUTHOH
MHAYKIHH
3.13 MarauTHoe 1noJje NoCTOSHHOTO MaruuTa. BzanMoaelicTBie MOCTOSIHHBIX MarHUTOB
3.14 JlelicTBMEe MarHMTHOTO TOJIS1 HA IPOBOJIHUK C TOKOM
3.15 OnsiTel @apanes. SABneHue anekrpoMarHuTHOM nuHayKuuu. ITpasuiio Jlenna
3.16 [IpakTuyeckue paboThl
N3mepeHue aIIeKTpUYECKOTO CONPOTHUBIICHUS PE3UCTOPA; MOIIHOCTH AJIEKTPUYECKOTO
TOKa; pabOTHI JEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, BO3HHUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
JaMII04Ka), OT HaNpsDKEHUs Ha KOHLAX MPOBOJHMKA; 3aBUCUMOCTH COINPOTHBIIEHUS OT
JUIMHBI IPOBOJIHUKA, TUIOIIAN €TI0 TONEPEYHOr0 CEYEHMS U YAEIbHOTO COITPOTUBIICHHUS.
IIpoBepka mpaBmia i1 DJIEKTPUUYECKOTO HANpPSDKEHWsT IPU  [OCIIEN0BATEIbHOM
COCIMHEHUU IPOBOJHUKOB; TpaBHia JUII CHUJBl  IEKTPUYECKOTO TOKa IIpHU
napajyieIbHOM COeTMHEHUH MPOBOIHUKOB (PE3UCTOPHI M JTAMIIOUKA)
3.17 dusnueckue SBICHUS B IPUPOJIE: SIEKTPUUECKUE SBJICHUS B aTMOc(hepe, AIEKTPUIECTBO

JKUBBIX OPraHU3MOB, MAIrHUTHOC II0JIC 3CMJ'II/I, J:[peﬁq) IMMOJIFOCOB, POJIb MArHUTHOT'O TIOJISL
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JJI )KU3HU Ha 3eMne, TOJIAPHOC CUAHUC

3.18 TexHuyeckue yCTpONCTBA: AJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK
AIIEKTPUYECKOW  BHEPruH,  AJIEKTPOOCBETUTENbHBbIE  NMPHOOpBI,  HarpeBaTelIbHbIC
ANIEKTPONPUOOPHl  (MIPUMEPBI), AIEKTPUYECKHE TMPEAOXPAHUTENH, 3JIEKTPOMArHMT,
JIEKTPOABUIaTENb IOCTOSHHOIO TOKA, FEHEPATOP MOCTOSIHHOTO TOKA

3.19 OnexTpoMarHuTHbIE BOJIHBL [1Ikana 3J1eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mozens ceta. [IpsiMosmHETHOE pacipocTpaHEHHE CBETA

3.21 3akoH oTpaxkeHus ceta. [limockoe 3epkaio

3.22 IIpennomnenue cBera. 3aKOH NPEJOMIIEHUS CBETA

3.23 Jucnepcus ceera

3.24 JInnza. Xon nyueit B nunH3e. @okycHOE paccTosiHUE TUH3bI. ONTHYECKas CHJIA JIMH3BL:
D=1/F

23.25 I'na3 xak ontuyeckas cucrema. ONTHYecKue Npudopsl

3.26 [IpakTudeckue paboThl
W3mepeHne onTu4eckoil cuibl coOuparomiei JuH3bL, (OKYCHOTO  pacCTOSHUA
coOuparomield JMH3bI (110 CBOMCTBY paBEHCTBA pa3MEpoB NpeAMETa M HM300pa)keHus,
KOT'JIa IIpeIMET PacIojIoKeH B ABOMHOM (OKyce), oKa3aTes IpeIoMIICHUs CTEKIA.
HccnenoBanue cBOHCTBA M300paXKEHUsI, IOJYYEHHOTO C TIOMOIIBIO COOMPAIOIIEH JTMH3BI;
U3MEHEHHUs] (OKYCHOTO pACCTOSHUS JBYX CJIOKEHHBIX JIMH3; 3aBHUCHMOCTH yria
IIPEJIOMJIEHHS] CBETOBOIO JIy4a OT yIJIa aJeHMsI Ha TPaHuLe "BO3AyX - CTEKIO"

3.27 dusnueckue sBIeHUS B npupoje: 3arMenus Comnnua u JIyHbl, 1BeTa Tel, ONTHYECKUE
sBJeHMs B atMocepe (1BeT HeOa, pedpakiius, paayra, MUpax)

3.28 Texuuueckue ycTpoiicTBa: OYKH, IEPUCKOI, GoToanmapar, ONTHYECKUE CBETOBOIbI

4 KBAHTOBBIE SBJIEHUA

4.1 PagnoaktuBHOCTh. Anb(a-, OeTa-, raMmma-uznydenus. Peakiuu anbda-u Gera-pacnana

4.2 OmnsiThl Peszepdopna no paccesnuto anba-uactuil. [lnanerapuas Mmojens atoma

4.3 Cocras aToMHOrO0 siipa. M3oTonsl

4.4 Ilepuon nomypacnazia aTOMHBIX siJIEp

4.5 SAnepHble peakiyy. 3aKOHbI COXPAHEHHUs 3apsI0BOI0 U MAaCCOBOIO YUCEN

4.6 dusnueckue SBJICHUS B NPHUPOJE: €CTECTBEHHBIH PaJUOAKTUBHBIA (POH, KOCMUYECKUE
Jy4d, pajiMOaKTHMBHOE W3IY4YEHUE MPUPOJTHBIX MHHEPAJIOB, JEHCTBHE pPaJAMOAKTHUBHBIX
M3ITyYeHUH Ha OpraHu3M YeJloBeKa

4.7 Texuuueckue yCTpOMCTBa: CHEKTPOCKOI, HWHAMBUAYAJIbHBIA J03UMETp, Kamepa

BI/IJ]LCOHE[, AACPHAAd SHCPIreTUKA
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