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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOTO 00mIero oOpa30BaHUS COCTaBJIE€HA Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYyYalOUIMXCSd U OpraHu3alui0 H3y4deHHs (QU3UKA Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmzanuu  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepualia 1Mo rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3nKa SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouosorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpa3lpl MPUMEHEHHs HAy4dHOIo MeTojJa
MO3HAHUs, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpHa M3 IIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TpPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYI0 TPAMOTHOCTb:
® Hay4HO OOBSICHSTH SIBICHUS;
® OLEHUBATh ¥ MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHe HHTEepeca W CTpEeMJIEHUS OOy4arolIMXCs K HAyYHOMY HW3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHus | (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33pPEHMS KaK pe3ysbTaTa U3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
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e (opmupoBaHUE TPEACTABICHUN O poiu (PU3MKHU AJs PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® pa3BUTHE IMPEACTaBICHHM O BO3MOXHBIX cdepax Oyaymed mnpodeccruoHalbHON
NEeSITENIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HarpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOUX 3a1a4:

e mpuoOpereHHe 3HAHWKA O JUCKPETHOM CTPOCHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIICHUs MPOCTEUIINX pPACYETHBIX 3aJady C HCIOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HAOMIOAATh MPHUPOAHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
WU3MEPUTEIEHBIX TPHOOPOB;

e ocBoeHHE MPUEMOB PabOTHl ¢ MHPOpMAIUEil (U3MUECKOTO COJEPIKAaHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JESITeILHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHXEHUSX (DU3HUECKOIN HAYKU.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o GpusMke nepeueHb JJabopaToOpHbIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX padboT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMeHa 10 (pU3HKe.
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COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAyKH W3Yy4aroT Ipupony. EcrecTBeHHOHay4HBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAay4YHOTO BOINPOCA, BBIABM)KEHHUE TIMIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHeHHWE HaOmonaemMoro spieHus. Onucanue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpubOpsl U IpoUeaAypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOOpa.

N3mepenne paccTOsTHU.

3. HMsmepenue o0bEMa KUIKOCTH U TBEPJOTO TEJA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEIl.
5. MsmepeHue temieparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa W JlaT4MKa

TEMIIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHHUs MO IPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA ILAPHKA,
MYIEHHOTO0 TOPU30HTAIIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pasnen 2. [lepBoHayaibHbIE CBeJACHUS 0 CTPOCHHH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3Mepbl. OTMBITHI, TOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoOH.
bpoynoBckoe nBuxkenue, auddysus. BzanmonelicTBue dYacTHI[ BEIIECTBA: MPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHME Ta30B, IJKUIKOCTEH W TBEPIBIX
(kpHuCcTaIIMYecKuX) Teld. B3auMOCBs3b MEXIY CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTtHbIX COCTOSTHUMN
BOJIBI.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO TBUKECHHUS.

2. HaGmonenue nuddys3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WUITU OTTAKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Orenka AuaMeTpa aToMa METOJO0M PSIIOB (¢ UCTONIb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.
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Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexanuueckoe JBUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsist cKopocTb ITPpY HEPAaBHOMEPHOM JBHUKEHUU. Pacy€r nmyTu U BpeMeHU IBUKEHUS.

SBneHue wmHepuMu. 3aKOH HMHepUuHU. B3aumoneicTBuE Ten Kak IpUYMHA H3MCHECHHS
CKOPOCTH [IBMXKEHHUS Tel. Macca Kak mepa uHepTHOCcTH Tena. IlnotHocTs BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIeCTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuwiibl ¢ NMOMOLIBIO JWHAMOMETpa. SIBieHue TaroreHus u cuna Tspkectu. Cuna
TSDKECTH Ha Ipyrux IuiaHerax. Bec Ttema. HeBecomocts. CnojkeHue CHil, HaIpaBJICHHBIX I10
ozHO# npsmoil. PaBHoaelcTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUSI U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmoeHre MeXaHu4ecKoro JIBUKEHHUs Tea.

2. H3mepeHne CKOPOCTH NPSAMOIMHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalGnroneHue u3BMEHEHHsS! CKOPOCTH MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MacC 110 B3aUMOACUCTBHIO TEII.

CrnoxeHue cuil, HalpaBJICHHBIX 110 OJHOW MPSIMOH.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (LIapuKa B KMJIKOCTH, MOJENH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmnpeneneHue cperHeil CKOPOCTH CKOJIbXEHUs Opycka WIM LIapuKa MO0 HAKIOHHOM
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPOTO TeEa.

4. OmnbIThl, JEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTshKeHUs (Aeopmanvu) IpyKUHBI OT
MIPUJIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tejla U
XapakTepa COIPUKACAOIINXCs TOBEPXHOCTEN.

Pa3nen 4. laBiieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHBIIICHUS U yBeTUYeHUS aBieHus. [laBinenue rasza. 3aBUCUMOCTD
JaBJeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua naBneHus TBEPABIMU TeAMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  ['mapocratudeckuit  mapamokc. CooOmiaronuecss  cocyabsl.  [mapaBnuueckue
MEXaHHU3MBI.

AtMocdepa 3emnu u atrmochepHoe HaBieHue. [IpUuuHBI CyIIeCTBOBAaHUS BO3IYIITHON
o6omoukn 3emmu. Omwir Toppuyennu. M3mepenue aTtmocdepHOro naBlieHHs. 3aBUCUMOCTH
aTMOC(hEpHOTO JIaBIeHWsI OT BBICOTHI HaJ YypoBHeM wMops. [Ipubopsl i u3MepeHus
aTMoc(hepHOTo JaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeNo. BrITankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxoriaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTD JIaBJIEHUS ra3a OT TEMIIEPATYPHI.

2. Tlepemaua naBneHUs )KUIKOCTBHIO U Ta30M.

3. Coolmaronmecs: CoCy/bl.

4. T'mapaBiryecKui mpecc.
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5. TlposBrienue nercTBuUs aTMOC(EPHOTO JaBICHUS.

6. 3aBHCHMOCTh BBITAJKWBAIOMICH CHJIBI OT O0bEMaA MOTPYKEHHOW 4YacTH Tela M
IUIOTHOCTHU KHUJIKOCTH.

7. PaBEeHCTBO BBITAJKUBAIOLIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. VYcinoBue IIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IVIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Teja B BOJie OT 00bEMa MOTrpy:KEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpenenieHUE BBITAJKUBAIONIEH CHIIbI, JEUCTBYIOIICH Ha TeJO, MOTPY>KEHHOE B
KUIKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHMBAIOLIEH CWIbI, JCUCTBYIOIIEW Ha TEIO B
JKUJKOCTH, OT MaCChI TeJIA.

4. OnbIThl, TEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJKHUBAIOLIEH CUJIbI, IEUCTBYIOLIECH HA
TEJO B JKUJIKOCTH, OT 00bEMA MOTPY:KEHHOHN B KUAKOCTh YACTH T€Ja U OT IUIOTHOCTHU
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYMPOBAHME JIOJAKHM U OIpEACIICHHE €€
rpy30M0AbEMHOCTH.

Pa3znea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexannueckast pabora. MOIIHOCTb.

[IpocThle MeXaHU3MBL: pblyar, OJIOK, HakKJIOHHas IUIOCKOCThb. llpaBuio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBeCHUs pblyara K OJOKY. «30JI0TOE€ MPABUIIO» MEXAHUKU.
KIIJI mpocThix MmexaHu3MoB. [IpocTbie MEXaHU3MEBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHetmueckas W mNoOTeHUHalIbHas »Heprus. lIpeBpainenne
OJIHOTO BU/1a MEXaHUUECKON SHEPTUU B JPYroil. 3aKOH COXpaHEHUs JHEPTHH B MEXaHHKE.

Hemoncmpayuu.

1. Ilpumepsl MIPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomot u onvimol.

1. Omnpenenenue pabOTHl CUJIBl TPEHUS TNPU PABHOMEPHOM [BHKEHUH Tela IO

TOPU30HTAJILHOM TOBEPXHOCTH.

2. HccnenoBaHue yCIOBUI paBHOBECHS pblyara.
N3mepenne KIIJ[ HakIOHHOM TUIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOW SHEPIHH.

w
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Pa3nen 6. TenioBblie ABJIEHNUA.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUH CTPOEHHMs BemecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpuctammnyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauuMBaHWE M KanWUApHbIE siBlieHUs. TeruioBoe
pacUIMpEeHHE U CXKaTHE.
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Temneparypa. CBs3b TeMIEepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHMS YacTHL.
Buytpennsis sneprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEW OSHEprum: Temonepenadya u
coBepieHre padoThl. Bupl Temonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyUYCHHUE.

KonuuecTBo TEmioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMEH U TEeIoBOe
paBHOBecHue. YpaBHEHHE TeruioBoro OanaHca. IlnaBneHue um oTBepAeBaHUE KPUCTAILTUMYECKHX
BEIIECTB. YAenbHas Teryora ruaBieHus. [lapooOpa3oBanue u KoHjeHcarus. lcnapeHue.
Kunenue. VYnenpHas Teruiora mnapooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHHUS OT
aTMoc(hepHOro JaBiIeHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHMsL.

[Mpunmuner pabotel TemoBbix aBurarteneit KIIJ TemmoBoro aBurarens. TemoBble
JIBUTATEIH U 3aLIUTa OKPY>KarOUIEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILEHUS SHEPTUH B TEIUIOBBIX IPOLECCaX.

JHemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHUKEHUS.
Habmonenue nuddysun.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHUH.
Habmtoienue TemnoBoro pacivpeHus Ted.
W3meHeHne naBIeHHs ra3a MpH W3MEHEHHH 00bhEMa M HarpEeBAaHUH WITH OXJIAXKICHUH.
[TpaBuiia u3MepeHus TEMIIEpaTyphl.
Buae! renonepenaun.
OxunaxaeHue mpyu COBEpIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUTIAMH.
. CpaBHEeHHE TETNIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
. Habmoienue xunenus.

WK NOUL R WDNPE
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. HabnroieHue nocTostHCTBa TeMIEpaTyphl MPH TIaBIECHUH.

13. Mojenu TEeIIOBLIX IBUTaTeNE.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI O OOHAPYKEHUIO NEHCTBUS CHJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.
OnbITHI O BhIpAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmnbIThl O HAOJIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEI.
4. OrmpezenieHne aBJIeHUS BO3AyXa B OJJIOHE MINPUIIA.
5. OmnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MHaBJICHUS BO3AyXa OT €ro o0béMa u

HarpeBaHus WU OXJIAKICHHUS.

6. IlpoBepka THMOTE3bl JWHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJOWKA JKHUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

7. HaOmronenue u3MeHeHHs] BHYTPEHHEH SHEPruM Teja B pe3ysbTare TeIulonepeaadu u
paboThl BHEITHHUX CHIL

8. HccnenoBanue sBJICHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsUel BOMIBI.

9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW TMpU TEIJIO0OOMEHE C
HarpeThiM METAIINYECKUM LHJIHHAPOM.

10. Onpenenenue yAaeabHON TEMITOEMKOCTH BEILIECTBA.

11. MccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.
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Pazgen 7. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja aJeKTpUYECKUX 3apsiioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KysnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSIKEHHBIX TEI OT BEJINYUHBI
3aps70B U PACCTOSTHUS MKy TEIaMH).

Onektpuueckoe nosie. Hanpsok€HHOCTH anekTpudeckoro nois. [IpuHumn cyneprno3unun
IIEKTPUYECKHUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHbIM 3iieKTpuueckuil 3apsin. CrtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOT'O TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OIleKTpuuecKoe HampsbkeHue. ColpoTHBIEHUE
IIPOBOJIHMKA. YJIEJIBHOE CONPOTUBJICHHME BewecTBa. 3akoH Owma Uil ydacTka LEHu.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHHE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3/IEKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH IEKTPUUYECKOM SHEepruu B ObITy. KopoTkoe 3amMbIkaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe N5 ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe nosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO TokKa. lcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOM HSHEPrUu. OJEKTPOCTAHIIMH HaA
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.

OneKTpocTaTU4ecKast UHIYKIIHS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKY U TUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

N cToYyHUKM TOCTOSIHHOTO TOKA.

W Nk WN R

JleficTBHS 2NEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. I'a30BBIi1 pa3psn.
. 3mepeHne Cuitbl TOKa aMIEPMETPOM.
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. I/ISMepeHI/Ie QJICKTPHUYICCKOr0 HANIPAXKECHUSA BOJIBTMCTPOM.

=
H

. PeoctaTt u MmarasuH conpoTUBIECHUN.

[EY
Ul

. BzanMoelicTBre NOCTOSIHHBIX MarHUTOB.

[EY
(©))]

. MO,Z[CJII/IpOBaHI/IC HCBO3MOXHOCTHU pa3JaACIICHUA ITOJIFOCOB MarHura.

[EY
~

. MO,Z[CJII/IpOBaHI/IC MAarHUTHBIX HOJEH MOCTOSHHBIX MarHUTOB.

=
oo

. OnbIT OpcTena.

=
Yo

. MarauTHoe 1moJjie TokKa. DJIeKTPOMAarHurT.
. JleficTBue MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
. SHGKTpO,Z[BI/IFaTeJIB IIOCTOAHHOI'O TOKA.

NN
= O
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22. UccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.

23. Onbitel Dapajnes.

24. 3aBUCUMOCTD HAIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHS.

25. DyieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimel.

OnbITHI 1O HAOIIOECHUIO SJIEKTPU3ALUU TNl MHAYKLIHEH U PU COTPUKOCHOBEHUU.

HccnenoBanue qeHCTBUS JIEKTPUIESCKOTO MOJIS HA MPOBOIHUKH U AUATICKTPHKH.

COopka u mpoBepKa padOTHI IEKTPUIECKOH IETH TOCTOSIHHOTO TOKA.

H3mepeHue u peryimpoBaHme CHIIbI TOKA.

H3mepenue u peryinpoBaHue HAMPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UIYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBICHHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OmneITE, JACMOHCTPHUPYIOIIAE  3aBHCHMOCTH  JJEKTPHUYECKOTO  COIPOTHBIICHUS
MIPOBOIHKKA OT €T0 JIUTMHBI, TUIOIIA I TONIEPEYHOT0 CCUCHHS K MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH NPU TMOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

oV .k wNRE

9. IIpoBepka mpaBwiia Jyuisi CUIIBI TOKA IIPU MApaUIEIIBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOThI AIEKTPUUECKOIO TOKA, UYILLEr0 YEPE3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. MccnenoBaHyue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEpE3 JaMIIOUKY, OT HAIPSHKCHUS
Ha HEW.

13. Onpenenenne KI1/] narpeBarensi.

14. MccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MATHUTOB.

15. 3yyeHre MarHuTHOrO IOJIsI IOCTOSHHBIX MarHUTOB NpU UX OOBEIWHEHUU W
pa3ieNeHNN.

16. MccnenoBanue AEMCTBUA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OneIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBHS KaTYIIKU ¢ TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3yueHne neicTBUsI MAarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3smepenne KI1/] anexTpoaBurareabHON YCTaHOBKH.

21. OnbITEl 10 MCCIEAOBAHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEIOBAaHUE
W3MEHEHUN 3HAYEHUs U HaIlPaBJICHUS NHIYKIIHOHHOTO TOKA.

9 KJIACC

Paszpnen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOE nABMXKeHHE. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tella IMPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mipsiMoNinHelHOe JBkeHne. CBoOoaHoe manenne. OnbITh
lanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE.
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ITepsoiii 3akoH HeroTona. Bropoii 3akoH Hptorona. Tpetuit 3akoH Herorona. [lpuniun
CYNEPIIO3ULUHU CUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUSI CKOJIBKEHMSI, CHJIa TPEHHS
IIOKOSI, JPYTHUE BUBI TPCHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOI'O TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHus.
JBuxenue 1uianer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
HEPETPY3KH.

PaBHOBecue marepuaabHON TOUKH. AGCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEIa
C 3aKpEIUIEHHOH OChIO BpaiieHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec Tena. M3smenenue umnynbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. Casi3b
SHepruu U pabotsl. lloTeHuManbHas SHEprusi Tena, MOJHATOrO HaJ IMOBEPXHOCTBIO 3EMIIH.
IToTrenumanbHas 3Heprus cxxarou npyxuHsl. Kunertndeckas sHeprus. Teopema 0 KHUHETUYECKOU
SHEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MexaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUN IBMXKEHHS OJHOTO M TOTO K€ Tella OTHOCUTEIIbHO
pa3HBIX TEJI OTCUYETA.

H3MmepeHne CKOpOCTH U YCKOPEHMSI IPSMOJINHENHOTO IBUKEHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKECHHUS.

HaOGnronenue 1BUKEHUs Tea 10 OKPYKHOCTH.

Habumronenne MexaHMuecKuX SIBJICHUN, IPOUCXOAIINX B cucTtemMe orcuéra «Tenexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KaOuHeTa (PU3HKH.

o v kAW

3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MaccChl Tela U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHune paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECHCTBUH TEll.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHuEe MEXaHUYECKOW YHEPTUU NIPH IBUKEHUU TEJIa MO IEHCTBUEM TPY>KUHBI.

Jlabopamopnwvie pabomot u onvimol.

1. KoHcTpyHnpoBaHue TpakTa Ui pa3roHa W JAJbHEHIIEro paBHOMEPHOTO JABM)KEHUS
IApUKA WK TEIEKKH.

2. OmnpezneneHue CpeaHEW CKOPOCTU CKOJBKEHUS OpycKa WM JBHXKEHHS IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
HayaJbHOW CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.
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6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JTABJICHMSI.

7. Omnpenenenue k03 PUIMEHTA TPSHUS CKOITBKECHUS.

OnpeneneHue )XECTKOCTU TPYKUHBI.

9. OmnpeneneHue pabOTHl CUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKCHUHM Tella 10
TOPH30HTAILHOW TOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH TMOABEME TIpy3a C HCIOIb30BAaHUEM
HETOJIBIYKHOTO U TTOIBIKHOTO OJIOKOB.

11. V3y4yeHne 3aKOHa COXPAHEHUS SHEPTHH.

o

Paznen 9. Mexannuyeckue Kojie0aHusi M BOJIHBI.

KonebarenbHoe nBmwkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, 4acToTa,
amIuTyna. Marematudyeckuil W NpPYKUHHBIA MasTHUKMU. lIpeBpaiieHue sHeprum mnpu
KOJ1e0aTeIbHOM JIBHKEHUU.

3aryxaromue konebanus. BeiHyxkneHHble konebanus. Pesonanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHnnueckux BOJH. [IpogoipHbIe U MonepeyHbie BOIHBL. J[JIMHA BOJHBI M CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue konebaHuM TeI MO IEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaGmoaenue kosie0aHuii rpy3a HA HUTH U Ha MIPY>KUHE.

3. HalGnronenue BEIHYXACHHBIX KOJICOAHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U MONEPEUYHBIX BOJH (Ha MOJEIN).

5. HaGnroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYecKul pe30HaHC.

Jlabopamopnuvie padbomot u onvimol.

1. OmnpeneneHue 4acToThl U Meproia KoieOaHU MaTeMaTHYeCKOro MasgTHHKA.

2. OmpexneneHue 4acTOTHI U MEPHOa KOJIEOaHUI MPYKMHHOTO MasTHUKA.

3. HccnenmoBanue 3aBUCHMOCTH TEpHoa KoJeOaHUI MOJABEUIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH NepHoja KojeOaHUM MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH TepHOAa KoJeOaHW Tpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh IE€pHOJa KOJeOaHWW MPYKUHHOTO
MasTHHKA OT MAaCCHhI TPy3a U KECTKOCTU MIPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTpOMAarHuTHOE 10J1€ M JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31nexkTpoMarHuTHBIX BOJH. Vcronb30BaHHe 3J€KTPOMAarHUTHBIX BOJH AJISE COTOBOM
CBSI3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiiCTBa PIEKTPOMArHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOMCTBA CBETA.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 39/24 ot 31.10.2024. VcnonHutens: Moposos A.HO. 0 AIEKTPOHHbINA
CrpaHunua 11 3 30. CTpanuua cosgaHa: 31.10.2024 12:21 =¥ TATAPCTAH



Jlabopamopnwvie padbomot u onvimol.
1. V3y4yeHue CBOHCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOUIIBHOTO TeedoHa.

Pa3gen 11. CBeToBELI€e SIBJIEHUS.

JlyyeBas mopmenp cBeta. Mcrounuku csera. IIpsMonuHelHOe pacrpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.

[Tpenomiienue cBera. 3aKoH npeaomiieHus cBeta. IlolHOe BHyTpeHHEe OTpaKEHUE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOAX.

Jlunza. Xox nydedt B numH3e. Omnrtuyeckas cucrema (oToamnmnapara, MUKpPOCKONa U
Teneckorna. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. CiioKeHHE CTIeKTPaTbHBIX IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

©END VA WN R

[IpamosinHENHOE PaCIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBera.

OnTuyeckuii CBETOBO.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolel JUH3E.

[Tonryuenue n300pakxeHUi C MOMOILBIO JIUH3.

[Mpunun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riaa3za.

11. PaznokeHue 6emoro cBeTa B CIEKT).

12. Ilonyuenue Georo cBeTa Mpu CI0KEHUH CBETA PAa3HBIX I[BETOB.
Jlabopamopnuvie padbomot u onvimol.

1.
2.
3.

No wuvk

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHHUSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.
N3yueHne xapaKTepUCTHK U300pakeHUs MpeIMeTa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCMMOCTH YIJla MPEJIOMJICHUSI CBETOBOTO Jiyya OT YIJia MajeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tomy4yeHnue n300paskeHUit ¢ TOMOIIBIO COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHIIBI COOMPATOIIEH JTNH3BI.
OnbITH IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAONIOIEHHM Yepe3 IIBETOBBIC
(GUIBTPBI.

Pazgean 12. KBanToBbIe siBJIeHMS.

OmnswiTel Pe3epdopaa u nmnanerapHas monenb aroma. Monens aroma bopa. Ucnyckanue u
norJomeHre ceeta atoMoM. KBanTel. JInHelyaToie CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHue aTOMHOTO spa.
Hyknonnas Mopens aromHoro siapa. M3oromel. PanunoaktuBHBIE mnpeBpamieHud. l[lepuop

IoJIypacrana aTOMHBIX sJiep.
SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsiI0BOIO U MAacCOBOI'O YHUCE. DHEPIHUs CBS3H
aToMHbIX siep. CBs3p Macchl U SHepruu. Peakumm cunHte3a u aeneHus sjep. Mcrounuku
sHepruu CoyHIA U 3BE3.
Snepnas sHepreTuka. JIeHCTBUA paguOAKTUBHBIX U3Jy4YE€HUN HA KUBBIE OPraHU3MBbI.
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Hemoncmpayuu.

1. CrnexTpsbl U3J1y4€HUs U MOIJIOIIEHNUS.

2. CrnexTpsl pa3IM4HbIX Ta30B.

3. ConekTp BoopoJa.

4. HaGmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka HOHU3UPYIOUINX U3Ty4YEHUH.

Perucrpanus uzinydenus: npupoAHBIX MUHEPAIOB U MIPOTYKTOB.

Jlaﬁopamopnue pabomot u onvimol.

1. HaOmroeHue CIUIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3JTy4EHHUSI.

2. HccnenmoBanue TPEKOB: HM3MEPEHUE SHEPTUM YaCTULBI 10 TOPMO3HOMY MyTH (II0
dboTorpadusm).

3. HM3mepenue paguoakTHBHOTO (hoHA.

IHoBTOpPUTEJIHbHO-000011IAI0 M MOYJIb.

[ToBTOPUTENEHO-0000IAIONIMI ~ MOAYJIb  TMPEIHA3HAYECH JUIS CHUCTEMATHU3allukd U
00001IeHUsT TTPEIMETHOTO COICPIKAHMSI M OIBITA IEATEIIbHOCTH, IPUOOPETEHHOTO TIPH U3YUCHUU
BCEro Kypca (hM3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
buznke 151 00yJaromMXcsl, BRIOPABIIKUX 3TOT Y4€OHBIN MpeaMeT.

[lpy wW3yYeHWUM JaHHOTO MOJIYJS PEATM3YIOTCS W CHCTEMATU3HPYIOTCS  BUJIBI
JESATCIIbHOCTH, Ha OCHOBE KOTOPBIX 00ECHeYHMBACTCS JOCTHIXKCHHE MPEAMETHBIX U
METANPEIMETHBIX IIAHUPYEMBIX Pe3yJabTaTOB 00y4eHHs, (HPOPMHUPYETCS €CTECTBEHHOHAYJIHAs
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB WCCIICJIOBAHHS SIBJICHUW TPHUPOABI U TEXHUKH,
OBIIQJICHUE YMCHHSMHU OOBSICHATh (U3UYCCKUE SIBIICHUS, MPUMEHSS IOJyYCHHbIC 3HAHMS,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHBIE M SKCIIEPUMEHTAIIBHBIE.

[IpuHIMIIANBHO AEATEIbHOCTHBIA XapaKTep NAHHOIO pa3fiena pealn3yercs 3a CYET TOro,
4T0 00YYaIOIINECs BBITOTHSIIOT 3aJaHHSI, B KOTOPBIX UM TPEIJIaracTcs:

Ha OCHOBE TMOJIYYE€HHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHITH (GU3HUECKUE SIBICHUS
B OKPYXKarolIel MpUpo/ie U TOBCETHEBHOM JKU3HH;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCICAOBAHUS (PU3NUYCCKUX SBICHHMA, B TOM YHCIE IS
MIPOBEPKHU THITOTE3 U TIOTYICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HambOoJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HampUMep, MPAKTUYECKOTO HCIOJIb30BAaHUS PA3TUYHBIX HCTOYHHKOB SHEPTUU HA OCHOBE
3aKOHA MPEBPACHUS H COXPAHCHHSI BCEX U3BECTHBIX BUIOB SHEPTHUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECIMETHBIX O6p330BaTCJ'II>HBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJIICHHE UHTEepeca K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN (U3UYECKOM
HayKH;

- IEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX-(PU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KICHUH OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHIKCHUN (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPaIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKOH HayKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

- OCO3HaHWE IICHHOCTH (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOH JII0003HATENILHOCTH, HHTEPECA K UCCIIEAOBATEIBCKON e TETLHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH IMpaBuil O€30IacHOro IOBEACHMSI Ha TpaHCIOpTE, Ha JIOpOrax, cC
JIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHMEM B IOMALTHUX YCIOBUSIX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa peieKCHH, MPU3HAHKE CBOETO MpaBa Ha OIIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHOE Y4acTHE€ B PEUIEHHM MPAKTUYECKUX 33Jay (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOIMYECKOH M  COLMalIbHOM  HampaBIEHHOCTH,
TpeOYIOLIMX B TOM YUCIIe U PU3MUECKUX 3HAHU;

- HHTEpeC K MPaKTHUYECKOMY U3Y4EHUI0 Ipodeccui, CBI3aHHbIX C (PU3NKOMH;

7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:

- OpHUEeHTalMsl Ha MpUMEHEeHHe (UINYECKUX 3HAHUW JUIsl pelleHds 3afad B 00JacTH
OKpY’KaIoIllel Cpenbl, MUIAHUPOBAHUS MOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCIEICTBUI
TUISL OKPYKAIOIIEeH Cpenbl;

- OCO3HaHMe INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTeH UX peleHus;

8) ajanTannu K N3MEHAIOIIUMCH YCJIOBUAM COLMAILHON U NPUPOAHOM CpeAbI:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM TIPU BBINOJIHEHWU HCCIEIOBAaHUNH U TPOEKTOB
(bu3MYeCcKOil HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- TIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NeSTEIbHOCTb;

- TOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUM, B TOM 4YHUClIe (QOPMYIUPOBATH HIEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEH B 00J1aCTH (HDU3UKH;
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¢ - [IJJAHWPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKUX 3HAHUM;

® - CTPEMJICHUE aHAIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPObI, OOLIECTBA U SKOHOMMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYK Cpeny, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocsi OyayT c@opMUpOBaHbI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHbIE YUeOHbBIE ICHCTBHS, PErYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble joruyeckue AelicTBus:
® BBIIBJISATH M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKA OOBEKTOB (SBJICHUN);
® yCTaHaBJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIACCU(UKALMHU, OCHOBAHUS JUI 0000IEHUS
U CPaBHEHUS;
® BBIIBJISATH 3aKOHOMEPHOCTU U MPOTHUBOPEUUS B pacCMaTpUBAEMbIX (PAKTax, TaHHBIX U
HAOJII0JICHUSX,, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
® BBUIBJIATh NPUUYMHHO-CJIEJICTBEHHbIE CBA3M NPU U3YYCHUHM (PU3MUYECKUX SIBICHUNA WU
IIPOLIECCOB, JieJaTh BBIBOJABI C MCIOJIb30BAaHUEM JAEIYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKJIIOYE€HUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEITUUNH;
® CaMOCTOSTEIbHO BbIOMpaTh crmoco0 peuieHus YyuyeOHOM (Qu3myeckol 3agauu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHHUs, BBHIOOp Hambojee MOIXOIAIIEr0 C
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:
® CIIOJIB30BATh BOIIPOCHI KaK MUCCIIEAOBATEIbCKUN HHCTPYMEHT NIO3HAHUS;
® T[POBOJUTH IO CaMOCTOSTEIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
bu3nueckuil SKCIeprUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUECKOTO SIBJICHHS;
e OIICHUBaTh Ha NMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOJIYYEHHYIO B XOJI€
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;
® CaMOCTOATENIbHO  (OpMyJHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yibTaTaMm
pOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIIEIOBAHMS;
e [IPOrHO3UPOBATh BO3MOXHOE JlaJIbHEHIIee pa3BUTHE (PU3NYECKUX TPOLIECCOB, a TAKXKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.
Pabora ¢ undopmaumeii:
® T[PUMEHATh pPa3IMYHbIE METO/bI, HMHCTPYMEHTbI M 3allpoChl NpU TOUCKE U OTOOpE
nH(pOpMallMU WIK JaHHBIX ¢ YUETOM IpeaIoKeHHOM yueOHO! (hu3nueckoi 3a1auu;
® aHaJIM3MPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETHPOBATh MH(POPMALHMIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;
® CaMOCTOATENbHO BBIOMpaTh ONTHUMANbHYIO (POpMy mMpeacTaBieHus HHPOPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXHBIMH CXEMaMHM, JuarpaMMaMi, HHON
rpaduKoil 1 X KOMOMHALIUSMHU.
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KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro maTepualia, Pe3ysbTaToB JIa0OpaTOPHBIX pPaboT u
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIepKaHue OJIaroXKenaTeTbHOCTH OOIICHHUS,
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIHIA;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABIATH  PE3yJbTaThl  BBIOJIHEHHOTO  (PM3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMmsr;

MPUHUMATh LEJIU COBMECTHOM JIE€SITEIBHOCTU, OPraHU30BBIBATH JACHCTBUS MO €€
JOCTIIKEHUIO: PACIPEeNIATh POJIH, 00CYXIIaTh MPOIECCH U PE3yJIbTAaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTUTas KAd4eCTBEHHOTO pe3ysbTara IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OLICHMBATh KA4eCTBO CBOEr0 BKJIaga B OOMMUNA TPOAYKT IO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIIeHUS
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCS B PA3IMYHBIX NOAXOAAaX NPUHATUS pelIeHUH (MHIMBUIYaJIbHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEILIEHUH IpyIoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaracMble BAPUAHTHI PEILICHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeuIaraTh I1aH €€ U3MEHEHN,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJbTaTOB JAEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE€ B XOJ BBIMOJHEHUS (HPU3UUECKOTO
UCCJIEIOBaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro 4YeJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3a1ad Wil B
YTBEPKJICHHUSIX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYToro.
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IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KJjacce mpeiIMeTHBIE pe3ybTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpakaTb c(HOPMUPOBAHHOCTb Y 00OYYAOLIUXCS YMEHHA:

® UCHOJB30BATHh TOHATHS: (UIUYECKHE M XUMHUECKHE SBJICHUS, HAOJIOJCHHE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSIHUS BelllecTBa (TBEPIOE, XKMUIKOE, ra3o00pa3HOE), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPaBHOMEPHOE,  IPSIMOJMHENHOE),  TpaeKTopHsl,
paBHOAEWCTBYIOImas cuia, aedopmarus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

e paznuyath gABiIeHUS (Iudy3us, TEIUIOBOE IBMKCHNE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBIKCHUE, HEPAaBHOMEPHOE JIBWJKEHUE, MHEPLHS, B3aUMOJECHCTBUE TEINI, PaBHOBECHE
TBEPABIX TeJI C 3aKpEeIUIEHHOW OChbIO BpAallCHMs, Iepefada JAaBleHUs TBEPIAbIMU
TEJIaMH, JKUAKOCTSMH | ra3aMu, aTMOC(HEpHOE JaBJIeHUE, IJIAaBAaHKUE Tell, TPEBPALICHHUS
MEXAaHUYECKOM HEPIun) Mo ONMHUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUYECKUX SBICHHUI B OKPYKAIOIIEM MHpE, B
TOM 4yMcie (u3nyeckue sBICHHUsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IU4YHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOM NPHUPOAE, NCHUCTBHUE CWIBI TPEHHUS B NPUPOAE U
TEXHUKE, BIHSHUE aTMOC(EpPHOro JaBICHHS Ha JXKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM MEPEeBOJUTH MPAKTUUYECKYIO 33Jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOIMCTBA (IIPU3HAKN) (PU3HUECKUX SBICHUH;

® ONUCHIBATh U3yUYECHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIIONIb3Ys (PU3NUYECKHE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJa TSDKECTH, BEC Tella, CUjla TPEHUs, JaBJICHUE
(TBEporo Tena, KUIKOCTH, Ta3a), BHITAJKUBAIONIAs CUJIa, MEXaHUYecKas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsl), IpU OMUCAHUU IPABUIIBHO
TPaKTOBAaTh PU3NYECKHUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHUIIbI
(Gu3NYECKUX BEIMYUH, HAXOAUTHb (POPMYJbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpadUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(bU3UUECKUX BEIHYNH;

e XapakTepu3oBaTh CBOICTBa Tes, (U3MYECKHE SBICHHS M TPOLECCHI, HCIOJIb3Ys
NpaBuiia CIOXKEHHUS cHUil (BIOJIb OAHOM mpsAMoif), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEepruM, NpH OTOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHE;

e O0O0BSICHATH (pU3MUECKHUE SIBIEHUS, IMPOILIECCHl U CBOMCTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONMopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (U3MUYECKUX SBJICHUN, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

e pemarb pacu€THble 3a7aud B |—2 JAeWcTBHS, HCNONb3yd 3aKOHBI U (OPMYIIbI,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYIIBI U
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MPOBOAUTH Pacu€Thl, HAXOJUTh CIPABOYHBIE JaHHBbIE, HEOOXOIUMBIEC IS PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJTYYEHHON (PU3NYECKON BETMUHHBI,

® pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MPU TMOMOIIU (PUIUIECKUX
METO/JOB, B OIIMCAaHUM HCCIICNOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOTIOKEHHE
(runotesy), pa3idyaTb U HWHTEPIPETHPOBATH IMOJYUYEHHBIH pe3yibTaT, HaXOIUTh
OIIMOKHU B XOJI€ OIBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yibTaTaM;

® [IPOBOJUTH OMBITHI M0 HAOIIOACHHUIO (PU3MUYECKUX SIBJICHUM WU (U3NYECKUX CBOWCTB
Ten: (GopMynaHpoBaTh MpOBEpPSEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PY0BaHNUS, 3aMMUCHIBAThH XOJI OMBITA H (DOPMYITHUPOBATH BHIBOIBL;

® BBINOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MACChl Tella, 00bEMa, CUITBI U
TEMIEPATYpPhl C UCIOJIH30BAHUEM AHAIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YUETOM 33JaHHON aOCOFOTHON MOTPENTHOCTH U3MEPEHUH;

® [POBOJUTH HCCIICAOBAHHE 3aBUCUMOCTH OJHOW (PM3NYECKON BEITMYMHBI OT JIPYTOil
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKH TOBEPXHOCTEW TET W HE3aBUCUMOCTH CHJIBl TPEHHS OT IUIOIIAAN
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKABAOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWMHBI, HA KOTOPYIO MOTPYKEHO Teo,
yCIIOBUM IJIaBaHUSl TEJ, YCIOBUHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTb B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpATh YCTAHOBKY M  BBINOJHATH
U3MEpEeHus, cienys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOIy4YECHHON
3aBHCUMOCTH (DU3MYECKUX BEIMYMH B BUAE NPEIJIOKEHHBIX TaOnull U TpaduKoB,
JIeTIaTh BBIBOJIBI 10 PE3YIbTATAM UCCIIENOBAHUS;

® TMPOBOJAUTH KOCBEHHBIE H3MEpeHHs] (U3MUYECKUX BEIMYMH (TJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tela, CWia TPEHHs CKOJIBKEHHs, [aBIECHUE BO3/1yXa,
BBITAIKMBAIOIIAs CHJIA, JEHCTBYIOIAs Ha IMOIPYKEHHOE B JKMIKOCTh TEJO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CIEAys MPEIsIOKEHHON
WHCTPYKIIMU: TIPH BBIOJIHEHUH W3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
Y BBIYUCIIATh 3HAYEHUE UCKOMOW BEJIUYUHBI;

e coOmomaTh TpaBHIa TEXHUKH Oe30macHOCTH Tpu paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHNEM;

® yKa3blBaTh MPUHIUIBI JEHCTBUS MPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HETOABMXHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

® XapaKTepu30BaTh TMPHUHIUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB C OMOPOM HA HMX OMHUCAHMS (B TOM 4YHUCIE: MOIIIMITHUKH, YCTPOWUCTBO
BOJIOIIPOBOJAA, THAPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOW HACOC,
apeoMeTp), UCHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢buznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

® T[PUBOAWTH TpHUMEpPHl (HAXOAWTh HWH(GOPMALUIO O TMPUMEPAX) MPAKTUIECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHsI 370pPOBbsl M COONIOACHHUS HOPM OKOJOTHYECKOTO TIOBEIEHHUS B
OKpYKalollleil cpee;
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® OCYIIECTBISATh OTOOpP HCTOYHWUKOB HWH(popmanuu B HHTepHETE B COOTBETCTBHH C
3a/IaHHBIM ITIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOINUXCS 3HAHUN U IyTEM CpPaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYUBON
WJIM MOKET OBITh HEJIOCTOBEPHOI;

® CIIOJIB30BATh MPHU BBHIMOJHCHUN yUEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JUTEPATYPY
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAaMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

e cozJgaBaTh COOCTBEHHBbIE KpaTKHe MHUCbMEHHBIC W YCTHBIE COOOILEHUs Ha OCHOBe 2—3
HMCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBI MMOHATUHHBIA anmapatr Kypca (usukw,
CONPOBOXAATh BBICTYIIJICHUE TPE3EHTALIUEH;

® [IpU BBINOJHEHUH Y4YEOHBIX IIPOEKTOB U UCCIIEJOBAHUM pacnpenensiTh 00sI3aHHOCTH B
rpYyIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHA
JEUCTBUM, aJeKBATHO OLICHMBATh COOCTBEHHBIA BKJIaJ B JESITEIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBAs MHCHHE OKPYKAIOITUX.

K koniy oOyuenus B 8 kiiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM ypPOBHE JOJIKHBI

OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

® JCIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPCHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBINA 3JIEKTPUUYECKHUI 3apsl, dIEKTPHUUIECKOE
1oJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUECKHI TOK, MarHUTHOE
oJIE;

e pasnuyarh SABJCHHs (TEIUIOBOE paCHIMpEeHHE M CKaThe, TeIulonepenada, TErIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
IUIaBJIEHUE, KpUCTAJITN3alus (oTBepaeBaHue), KHUIIEHHE, Terioneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JAEHCTBUE MAarHUTHOTO IOJS Ha MPOBOJHHMK C TOKOM, 3JEKTPOMATrHUTHAS
WHIYKIMSA) TIO OINKUCAHUI0 HMX XapaKTEePHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKHUX SBICHUN B OKPYKAIOIIEM MHUDE, B
TOM uyucie (U3NYECKHe SBJIEHUS B TNPUPOJIE: IOBEPXHOCTHOE HATSIKEHUE H
KalWUISIpHBIE SIBIIEHUS B NPUPOAE, KPUCTALUIBI B Mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apei( MOI0COB, pOJib MAarHUTHOTO MOJS JJs KU3HH Ha
3emIie, IONSPHOE CHUSHUE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBIICHHIA,

® ONUCHIBATh U3YUEHHBIE CBOWCTBA TeNl M (PU3MUECKUE SBJICHHUSI, UCTIONB3Ys (pU3HUecKue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJeibHas TEIUIOTa IUIaBJICHHUSA, YAeNbHas TeIioTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHHs TOIUIMBA, KO3(PQHUIIMEHT MOJE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKUU

[okymeHT co3aaH B anekTpoHHon chopme. Ne 39/24 ot 31.10.2024. VcnonHutens: Moposos A.HO. 0 AIEKTPOHHbINA
CrpaHuua 19 s 30. CTpaHuua cosgaHa: 31.10.2024 12:21 =¥ TATAPCTAH



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE IMPOBOJHUKA,
yZIeJIbHOE COIPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IPU
OMKMCAHUN TPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICI HCIHOJIb3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

®  XapakTepu3OBaTh CBOWCTBA Tel, (PU3WYECKUE SIBICHUS W MPOLECCHl, HCIONb3YS
OCHOBHBIC TIOJIOKEHHSI MOJIEKYJISIPHO-KMUHETUYECKOW TEOpPHH CTPOEHHUS BEIlECTBa,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHua, 3akOoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alKCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAXKECHHUE;

® OOBSICHATh (PU3NYCCKUE TPOIECCHI M CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyaIui MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYUHHOCIIEACTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3HUECKUX SBICHUH, PU3NYECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

e pemarb pacuy€THble 3a7aud B 2-3 JACHCTBUS, HCIONBb3yd 3aKOHBI U (OPMYIIBI,
CBs3bIBAMONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBHS 3aadd
3alUCBHIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JIAHHBIX JUISI PEHICHUS 3aauH,
BBIOUpATh 3aKOHBI 1 (OPMYITBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh MOJTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIIMYUHBI C M3BECTHBIMU JAHHBIMU;

® pacrmo3HaBaTh MPOOJEMBbI, KOTOpPhIE MOKHO pEIIUTh MPU TMOMOIIU (PUIUIECKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAaHWE  HUCCJIENOBAHMS,  BBLACNATH  IPOBEPAEMOE
MIPEANOIOKEHHE, OIEHUBATh MPABUIBHOCTh MOPSAJKA TPOBEICHUS] HCCIEIOBAHUS,
JienaTh BBIBOJIBL;

® TIPOBOJUTH OMBITHI MO HAONIOACHUIO (PU3UUECKUX SIBJCHUN MU (DU3UYECKUX CBONCTB
Ten (KamwUIspHbIE SBIICHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béMa,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JTYyUYEHUU OT LIBETA
U3NIydaronie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAAM €€ TOBEPXHOCTH, OHJICKTPH3alUi Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHWTa, CBOWCTBA JJICKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh TMPOBEPSEMBIE TIPEINOIOKEHUs, CcOOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O00OpydOBaHMS, OMNHUCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOIBI;

® BBITNOJHATH MPSMBIE U3MEPEHUS TEMIIepaTypbl, OTHOCUTEIHHOM BIIAXXHOCTH BO3/yXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJNB30BAaHHEM aHAJIOTOBBIX MPHUOOPOB W JAATYMKOB
(GU3MYECKUX BEJIWYMH, CPaBHUBATH PE3yJbTAaThl H3MEPEHUN C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPEIIHOCTH;

® TIPOBOJUTH UCCIICIOBAHHE 3aBUCHMOCTH OJHOW (DM3MYECKOW BEIMYMHBI OT JAPYTOU C
WCITOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCHMOCTb COMPOTHUBIICHUS MPOBOIHUKA OT
€ro JIJIMHBI, TUIOUIAJAN MOMEPEYHOr0 CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHUSI HA TPOBOIHUKE,
HCCJIEIOBAaHKUE TIOCJIEIOBATEIbHOTO W MapajUIeIbHOTO COEIUHEHHH MPOBOJAHHUKOB):
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IUTAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAaHOBKY U BBHIMOJHATH U3MEpPEHUs, CIeays
MPEUIOKECHHOMY TUIaHY, (PMKCHPOBATh PE3YJIbTATHI MOJYICHHON 3aBUCUMOCTU B BUJE
TaOJIUI ¥ TPaUKOB, IeTIaTh BEIBOJBI 110 PE3yIbTaTaM HUCCIICIOBAHUS;

® [POBOJUTH KOCBCHHBIC M3MEpEeHHS (PU3MUECKHX BeNWUYWH (yAClIbHAs TETUIOEMKOCTH
BEIIECTBa, CONPOTUBJICHUE MMPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
MPEUIOKEHHOW UHCTPYKIIUU, U BEIYUCTISATH 3HAUCHUE BEITHYNHBI,

e coOmonaTh MpaBWJa TEXHUKH O€30MacHOCTH IMpH padore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

® XapaKkTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM HA HUX OMHUCAHMS (B TOM YHCIIEC: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIePMETP, BOJBTMETP, CUETYHK AJICKTPUUYCCKOM
SHEPTUH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTelbHbIE JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIECKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSTHHOTO TOKA), HWCIOJB3Yysl 3HAaHUS O CBOHCTBaX (M3MUYSCKUX SBICHHHA U
HE00X0UMBbIC (PU3HUECKHUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETp, TEPMOC, MICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBI IJIEKTPUUYECKUX IIETNEH C MOCIEAOBATEIbHBIM U MapaJlIeIbHBIM COSIUHEHUEM
AJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUCHHUSI JIEMEHTOB MIEKTPUUECKUX 1ICTICH;

® T[PUBOAUTH NpHUMEpPHl (HAXOAWTh HWH(GOPMALKMIO O TMPUMEPAx) MPAKTUYECKOTO
WCIIOJIb30BaHUA (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JUIsi oOecredeHus
0e30MacHOCTH TpHU OOpalieHHH ¢ OpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHS 3J0pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarollei cpere;

® OCYIIECTBIATh TNMOMCK HWH(pOpManuu Quandeckoro coaepxkanuss B VHTepHere, Ha
OCHOBE HMCIOIIUXCS 3HAHUW M TYTEM CpPaBHEHHUS JIOTOJTHHUTEIHHBIX HCTOYHHUKOB
BBIICTIATE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTHBOPCUYHMBON WM MOMKET OBITh
HEJIOCTOBEPHOM;

® HCIIOJIB30BATh MPH BBHIMOJIHCHUN yUEOHBIX 3aJaHUN HAYYHO-TIONMYJISIPHYIO JIUTEPATYPY
(buU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BJIQ/IeTh MpHEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeolOpa3oBaHUs HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHUs, 0000Imas
nH(pOpMaII0 W3 HECKOJBKHX MCTOYHUKOB (PU3WYECKOTO COJIEP)KAaHUS, B TOM YHCIIS
nyOMMYHO  TPEJCTaBISITH  Pe3yabTaThl  MPOCKTHOW WU  HCCIEI0BATEIhCKOMN
NEeSTENIbHOCTH, TP 3TOM TPaAaMOTHO MCIOJb30BaTh W3YYCHHBIN MOHITHMHBIN anmmapar
Kypca (U3HKH, COMPOBOXKIATH BRICTYIUICHUE MPE3EHTAIUEH;

® T[pU BBINOJIHEHUU Y4YEOHBIX MPOEKTOB W UCCIEIOBaHUNA (PU3MUECKHX TIPOIECCOB
pacipenensaTh 00sI3aHHOCTH B TPYMIE B COOTBETCTBHH C IMOCTaBJICHHBIMH 3aJad4aMH,
CICMUTHh 32 BBIIOJHCHHEM IUTaHA JEUCTBUH W KOPPEKTHUPOBATh €ro, ajeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATENBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, IPOSBIISiS TOTOBHOCTh Pa3pemiaTh KOH(IUKTHI.

K koniy oOyuenuss B 9 kjiacce npeaMeTHble pe3ylbTaThl HA 0a30BOM ypOBHE JOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:
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® UCIOJIb30BaTh IMOHATHA: CHCTeMa OTcu€ra, MarepuajgbHas TOYKA, TPAEKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEeHHUs, nedopmanus (yrnpyras, IiacTuyeckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIIEKTPHl HWCIyCKaHWS W TOTJIONICHHs, anbda, Oera- W ramma-
U3JIy4EHHUS], U30TOIIbI, SiAICpHAst SHEPIeTHKA;

® pa3nuyarh SBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIIMHEMHOE ABUKECHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBI)KEHUE, CBOOOIHOE MaIeHHE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXamlllde M BBIHY)KIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBHXKEHHE, OTPOKCHHE 3BYKa, MNPSIMOJIMHEHHOE paclpOCTpaHEHHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIMX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NUYECKUX SIBJICHUI B OKpYXaromeM MUpe (B
TOM 4YHcle (PU3HYSCKUE SBIICHUS B TPUPOJIC: NPHIMBEI U OTIIUBBI, JBIKCHUE TUTAHET
ConHe4yHOM cUCTEeMBl, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHUPOJAC, OHOJOTHYECKOE  JIEHCTBUE  BUIUMOTO,
yIbTPaQUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
¢doH, KOCMHUYECKHE JIy4H, pPaJHOAaKTHBHOE W3IYYCHHE TMPUPOTHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

® OMNKCHIBATH M3yUYEHHBIC CBOMCTBA TE U (HU3UYECKUE SIBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMeIeHne, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJa YOPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJTHOTO MaJCHHsI, BeC Tella, UMITYJIbC Tela, UMITYIIbC
CHUJIBI, MEXaHWYECKash paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOJHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHIECKas
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIHBHO TPAKTOBATh (PU3MUYECKH CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYHHY C JPYTUMHU BETUYMHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

® XapakTepu30BaTh CBOMCTBA Tel, PU3NYECKUE SIBICHHS U MPOIIECCHI, UCIIONb3Ys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHITATT OTHOCUTETHLHOCTH [ anuiies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsT UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEIOMJICHUS CBETa, 3aKOHBI COXPAHECHHS 3apsAI0BOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX peakUusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHHUE;
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e OOBSACHATH (PU3MUYECKHE TMPOLECCHl W CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallu  NPAaKTUKOOPHUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

e pemiaTh pacu€THHIC 33/1a4u (OMUPAIOIINECS HAa CUCTEMY U3 2—3 ypaBHEHUH), UCTIOIb3YS
3aKOHbI U (OpMyIbI, CBs3bIBalOIIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE MU
U30BITOYHBIE JTAaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIbI, HEOOXOAMMBIEC Ul PELICHHUS,
IPOBOAMTH PAcUéThl W OLEHUBAaTh PEATMCTUYHOCTh IOJYYEHHOI'O 3HAYCHUS
bu3nYeCcKOil BETNYMHBL;

e pacro3HaBaTh NPOOJIEMBI, KOTOpPHIE MOXKHO PEHIMTh IMPH MOMOIIM (HU3UYECKHUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  HCCICAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEOJIOKEHNEe, OILICHUBATh MPABUWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHUN U OIBITOB;

® [POBOJUTH OMBITHI MO HAOTIOACHHUIO (PU3MUYECKUX SIBJICHUM WU (U3MUYECKUX CBOWCTB
Ten (M3ydyeHue BTOoporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUS SHEPTUHU, 3aBUCUMOCTD
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MAacchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTh OT aMILTUTY/bl MaJIbIX KOJIEOAHUM, MPSIMOIUHENHOE paCIpOCTpaHEHUE
CBETa, pa3JIOKEHUE OEJIoro cBeTa B CIEKTpP, U3YYEHHUE CBOICTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB W3JIY4YEHHUS): CaMOCTOSTEIBHO
coOupaTh YCTaHOBKY U3 N30BITOYHOIO HAbOpa 000pYyA0BaHMSI, OMUCHIBATH XOJ OMBITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

® [POBOJUTH NPU HEOOXOAMMOCTH CEPHUIO HPSAMBIX HM3MEPEHHUH, ONpenensis cpeaHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

® [POBOJUTH MCCIEAOBAHUE 3aBUCHMOCTEH (DU3MUECKUX BEJIMYUH C HCIIOJIb30BAaHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaK€HHUs CBeTa OT yIja HaJeHHs U
yria IpejJoMJIeHUsl OT yria MaJieHus1): MJIaHUPOBAaTh HUCCIEI0OBAaHUE, CAMOCTOSITEILHO
coOuparb yCTaHOBKY, (UKCHpOBaThb pE3yJibTaThl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIE/IOBaHMS;

® [IPOBOJUTH KOCBEHHBbIE HU3MEPEHUs (UIUUYECKUX BEIUYMH (CpelHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKUHBI, KOAPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckass paboTa u
MOIIIHOCTh, YacTOTa M TMepuoja KojeOaHWH MaTeMaTUYeCcKOro M MPYKUHHOTO
MasTHUKOB, ONTHYEeCKass CHJa COOHMparomieldl JIMH3bI, paJuOaKTUBHBIA  (OH):
IUIAHUPOBATh H3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEeHUs, cienysl NMPeAJIOKEeHHON MHCTPYKIIMH, BBIUUCISTH 3HAUEHUE BEJIIMYUHBI U
AQHAIM3UPOBATh IOJyYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEHIHOCTH

U3MEPEHHUI;
e coONIOaTh TMpaBWIa TEXHUKH OE30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
o0opynoBaHueM;
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® pas3nuYaTh OCHOBHBIC TNPU3HAKU HM3YYCHHBIX (DU3MUECKHX MOJENel: MaTrepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIEIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO SI/Ipa;

® XapakTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, JaTUYMKHU MMOJIO0KEHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa Buibcona), wucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® ICIIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKU M3YYEHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKMX IPOILECCOB IMPH PELICHUH Y4eOHO-
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie U coouparoiei JIuH3e;

® T[PUBOAWTH TpPHUMEPHl (HAXOAWTh WH(MOPMALNUIO O MPUMEPAX) MPAKTUICCKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpHU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

® OCYIIECTBIATh TOWCK wuH(popMamuu ¢GU3HYECKOro coaepkanus B HHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3alpoC, HAXOIUTH IYTH OTPEICIICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

® ICIOJIB30BATh MPH BBHINOJIHEHUU y4EOHBIX 33JJaHUN HAYYHO-TIONYJSPHYIO JTUTEPATYPy
(bU3NYECKOTO COJEp)KAHUsS, CIPABOYHBIE MaTepUalbl, pecypchl cetu HHTepHer,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHuss HHGOPMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUs Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WJIM MCCIEI0BATEIbCKON IESITENIbHOCTH, NPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEpPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 dusuka - HayKa 0 IIPHUPOE 2
Yia © TpHpoa https://m.edsoo.ru/7f416194
buo K
1.2 dusnyeckue BEININHBI 2 1 uommorexa HO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBINH METO/ ITO3HAHUS 2 1 bubmorexa LIOK
' i A https:/m.edsoo.ru/7416194
Hroro no paszneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 CtpocHue BelecTBa 1
TPOCHHC BEIICCTB https://m.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII ) 1 bubnnoreka [JOK
) BELIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSTHHS BEIIECTBA 2
p H https:/m.edsoo.ru/7f416194
Hroro no pasgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
3.1 Mexanandeckoe CHHE 3
XAHHIHCCKOC JIBIDKCHH https://m.edsoo.ru/7f416194
32 WNuepuus, macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 Cuuna. Baget o 14 ! 2 https:/m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
’ TeJlaMM, KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
. 1
31 PaGora n MosocTs 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctbie MexamH3ME! > ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. 1 1
33 Mexattireckas oneprits 4 https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHHUEe U CBOMCTBA BEIIECTBA 7 bubnmorera [TOK
’ P m https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILTOBRIC HPOHECCRT https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TEJa 7 1 bubnuoteka [JOK
' U UX B3auUMOJIeliCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 2 1
OCTOSIHHBIW 3JEKTPUUYECKUN TOK 0 7 hitps://m.cdsoo.rw/7f418 1 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHHUTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonetictBue Ten 20 1 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 ) bubnnoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbBIC SIBJICHUS
4.1 3aKOHBI paCIIpOCTPAHEHHUS CBETA 6 2 bubmuotexa [JOK
[okymeHT co3aaH B anekTpoHHon chopme. Ne 39/24 ot 31.10.2024. VicnonHutens: Mopo3sos A.1O. r'.?ﬂEKTPOHHbIﬁ
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bubmuoreka [JOK
4.2 JI 0 6 3
MH3BI I OTITHHCCKHC ITPHOOPEI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 P 0 3 2
a3JI0KCHHC DCIIOTO CBCTA B CIICKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15

Pa3nea 5. KpanroBble IBJIeHUSA

5.1 Hcnyckanue u IOrjIonieHue CBETa aTOMOM 4 1 Bubmorexa ITOK
) y B https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> Crpoennue aTomHoro sapa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 bl 7 1 1
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17

Pa3nes 6. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb

6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27
[okymeHT co3aaH B anekTpoHHon chopme. Ne 39/24 ot 31.10.2024. VicnonHutens: Mopo3sos A.1O. 0 INEKTPOHHbIA
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Jlnct cornacosanus Kk gokymeHTy Ne 39/24 ot 31.10.2024
MHnumnaTop cornacoBaHnus: Moposoe A.1O. [npekrop
CornacoBaHne nHnyuupoBaHo: 31.10.2024 12:21

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Moposos AfO. 31.10.2024 - 12:21
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