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MNOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ¢u3ukKe Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHMs COCTaBJIeHA Ha
OCHOBE TOJIOXKEHHH U TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpammel, mpenactaBieHHbix B PI'OC 00O, a Takxke ¢ y4éTom
denepanpHOl pabodeid mporpamMmbl BocnuTaHuss W KoHIENIUM TpernogaBaHusi y4eOHOTO
npeaMera «Dusukay.

[IporpamMMa mo ¢u3nke Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHUS COCTaBJIEHA Ha
OCHOBE TOJIOKEHUU M TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTtenpHO mporpamMmel, mpenactaBieHHbix B PI'OC 00O, a Takxke ¢ y4eToM
dbenepanbHOl paboyeil MporpaMMbl BOCHUTAHHMS W KOHLEMIWU MPENoJaBaHus y4eOHOTro
npeaMera «dusukay.

Copmepxxanue  mporpaMMmbl 1Mo (u3MKe ~ HampaBieHO  Ha  (GOpMHUpPOBaHUE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYyYalOlIUXCSd W OpraHu3alfio Hu3ydyeHus (GU3MKU Ha
JeSTeIbHOCTHOM OCHOBe. B mporpamme mo ¢(u3uke y4YUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npenMera B peanmusauuu TpeboBanuit dOI'OC OOO K 1IaHUPYEMBIM JIHYHOCTHBIM U
METamnmpeaMETHbIM  pe3yibTaraMm  OOyueHHs, a  TakKe  MEXIPEIMETHbIE  CBSA3U
€CTeCTBEHHOHAYYHBIX y4EOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMs.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpelesieHHe y4eOHOro Marepuana Mo ToaaM
oOyueHus (o Kjaccam), IMpeajaraeT MPUMEPHYIO IOCIIEOBATEIbHOCTh H3yYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA MPEIMETHOTO COACpXKaHUS M YYeTe BO3PACTHBIX
ocoOeHHOCTeH 00yJaIOIIHXCSl.

[Iporpamma o ¢usuke pazpadboTaHa C IeJbI0 OKa3aHUsI METOANYECKONH TOMOIIH YYUTEIIO
B CO37aHMH pabodeli MPorpaMMEI 10 y4eOHOMY MPEAMETY.

dusnka SBISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3WYECKUE 3aKOHBI JIEKaT B OCHOBE MPOIECCOB U SIBICHUH, N3y4aeMbIX XUMHUEH,
ouosorueit, actpoHomued U Qusudeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTHHY MHUpa, TPEAOCTaBIsICT HanOojee SICHbIe O00paslbl MPUMEHEHHs HAYyYHOTO METOoja
MO3HAHUS, TO €CTh CIIOC00a MOJIyUYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 33734 (U3HUecKOro oOpa3oBaHMS B CTPYKType OOIIero odpa3zoBaHus
COCTOMT B (OPMUPOBAHMHM ECTECTBEHHOHAYYHOH TIpaMOTHOCTM M HHTEpeca K HayKke Yy
o0yJaromuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM YpOBHE IMPENAINOJAaraeT OBJaJIeHue CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEpU3YIOLUIMMH €CTECTBEHHOHAYYHYIO PaMOTHOCTb:!

® Hay4HO OOBSCHSTH SIBICHUS,

® OICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

® UHTEPIPETUPOBATH JAHHbBIE U MCIOIb30BaTh HAYUHbIE JOKA3ATENbCTBA JIs TOIYYECHUS

BBIBOJIOBY.

Ilenn w3yueHuss (pU3MKKM Ha YpOBHE OCHOBHOTO OOMIETO OOpa30OBaHHS OMPEICICHBI B
KOHIENIUH TpernojaBaHus yueOHoro npeaMera «Dusnka» B 00pa30BaTEIbHBIX OpraHU3aIUAX
Poccuiickoit @enepannu, peaan3yonmx OCHOBHbIE 0011e00pa3oBaTeIbHbIC TIPOTPAMMBI.

Lenu uzyuenust pusuku:

e puoOpeTeHHe HUHTEpeca W CTpeMJICHUS OOy4aloluXcs K HaydYHOMY H3YYEHHUIO

MIPUPO/IBI, PA3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;
® Dpa3BUTHE TPEACTABICHUA O HAaydyHOM MeETOJe TO3HaHus u (popMupoBaHUE
HCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSIM;



e (opMHUpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pPe3ysibTaTa U3ydeHHsl OCHOB CTPOCHUS
MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
e (opMHUpPOBaHHE TPEACTABICHUN O POJIU (PU3UKHU JUIS Pa3BUTHS APYTHX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTH,
® Dpa3BUTHE MPEJACTABICHUII O BO3MOXHBIX cdepax Oyaymed npodheccHoHATbHON
JeSITeIIbHOCTH, CBA3aHHOM ¢ (DU3MKOM, MMOATOTOBKA K JaJIbHEHIIIEMY 00y4EHUIO B 3TOM
HaIpaBIICHUU.
JIoCTIKEHHE ATHX IIeJiel mporpamMmbl 10 (M3MKE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs 00ECTICUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:
e npuoOpeTeHUE 3HAHWUH O JHUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, MJICKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;
® [pUOOpPETEHUE YMCHHH ONKCHIBATH U OOBSACHATH (PU3UUCCKUE SIBICHUS C
WCIIOJIb30BAHUEM IOJTyYCHHBIX 3HAHUH;
® OCBOCHHE METOJIOB PEIICHHUS TMPOCTEHININX PACUETHBIX 3aJa4 C HCIOJIb30BaHHEM
(bU3NYECKUX MOJICJICH, TBOPUECKUX U NPAKTUKOOPHECHTUPOBAHHBIX 3a/1a4;
® pa3BUTHEC YMEHUH HaONIOAAaTh TPUPOIHBIC SBICHHUS ¥  BBIIOJIHATH  OIBITHI,
nabopaTopHble pabOTBHl M HKCHEPUMEHTAIbHBIE HCCIECAOBAHUS C HCIIOIB30BaHUEM
M3MEPHUTEIIBHBIX TPHOOPOB;
® OCBOCHHE IMPHUEMOB padOTHI ¢ WHQPOpPMAIMCH (UINISCKOTO COACPKAHUS, BKIFOYAS
HHOOPMAIIMIO O COBPEMCHHBIX JIOCTIDKCHUSAX (HU3UKH, aHAIM3 W KPUTHUECKOE
OLICHUBaHHE UHPOPMALINY;
® 3HAKOMCTBO cO chepamu MpodhecCHOHATLHOUN ACSITEILHOCTH, CBSI3aHHBIMU C (DU3HKOM,
U COBPEMCHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHXKCHHAX (PU3UUCCKOM
HaYKH.
OO01ee 9uCiIO 4acoB, pEeKOMEHIOBAHHBIX JIJISl M3Y4YeHHs (DM3MKU HAa 0Aa30BOM ypOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeINI0), B 8 Kiacce — 68 yacoB (2 yaca B HEZETIO),
B 9 kiacce — 102 yaca (3 yaca B HECIIO).

[Ipemiaraemerii B mporpamMMe 1o (U3MKe IMepedeHb JabopaTOPHBIX PadOT M OIBITOB
SBIISICTCS PEKOMEHATEIbHBIM, YUUTEIb JAeJaeT BHIOOD MPH MPOBEICHUH Ja00paTOPHBIX paboT U
OTIBITOB C YYETOM MHANBUAYAIbHBIX OCOOEHHOCTEH 00yUYaIOIUXCsl, CIUCKA HKCIIEPUMEHTAIbHBIX
3aJlaHuH, MpeAiaraeéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMeHa M0 (PU3HKE.

COJAEP/KAHUE OBYYEHUSA

7 KJIACC
Pu3uka 1 e€ poJib B NO3HAHMHU OKPY:KAKOIIEro MUpa.
®usuka — Hayka o npupoze. fABneHus npuponsl. Pu3ndecKue SBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, SJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
@usnyeckue BenuuuHbL. 3Mepenue ¢usnyeckux BenuuuH. Dusmueckue MnpudOOpPHI.
[TorpemnocTs n3MepeHnii MexayHapoaHas CUCTEMA €AUHULL
Kak ¢usuka u apyrue ecrecTBEHHble HAyKM M3Yy4aloT Npupoxy. EcTecTBeHHOHay4 HBIH
METOJ IO3HaHMA: HaOJIIOJEHUE, IOCTAaHOBKAa HAY4YHOIO BOIIPOCA, BBIIBUKEHHME THUIIOTE3,
SKCHEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmomaemMoro spieHus. Onucanue
(bU3MYECKUX SIBIICHUH ¢ TOMOIIBIO MOJETEH



Hemoncmpayuu.

1. MexaHuuyeckue, TEIIOBbIE, JJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHMUSL.

2. ®usnueckue NpudOPHI U MPOIEeaypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U ITU(GPOBHIM
pudopoM.

Jlabopamopuwie pabomot u onvimol.

1. OmpenerneHue IEHbI JeCHHS IIKAIb H3MEPUTEIBHOTO MPHOOpa.
N3mepenue paccTosSHUN.

3. Usmepenune 00bEéMa XUAKOCTH U TBEPAOTO TETA.
4. OmnpeneneHne pa3mMepoB MaJIbIX TEJ.
5. H3mepenue TteMmiepaTypbl NpU IIOMOILIM >KMAKOCTHOIO TEPMOMETpA U JaT4dMKa

TEMIIEPATYPHI.
6. IIpoBeneHne wuccienoBaHUs 10 IMPOBEPKE T'MIIOTE3bI: JAJBHOCTh IOJETA IIApUKA,
MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIBIIIEe BHICOTA MTyCKa.
IlepBOoHa4Ya/IbHBbIE CBeICHUS O CTPOCHHMH BelIeCTBA.

CrpoeHue BellecTBa: aToOMbl M MOJIEKYJbI, MX pa3Mmepbl. ONbIThI, JA0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHUE BELIECTBA.

JlBukeHue wvacTull BemiecTBa. CBsi3b CKOPOCTH JABM)KEHHS YacTHIl C TEMIIEpaTypou.
BbpoynoBckoe nBuwxkenue, nuddysus. BiaummoneiicTBue yacTHIl BELIECTBA: MNPUTSKEHHE U
OTTaJKUBaHUE.

ArperaTHbleé COCTOSIHMSI  BEILECTBA: CTPOCHHME Ta30B, IKUJAKOCTEH M  TBEPAbIX
(kpucTauIMyecKux) Tea. B3auMocBs3b MeXkay CBONCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BO/IbI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO IBUYKEHUSI.

2. HaGmopenue nuddys3un.

3. Habmonenue siBneHHi, OOBSICHSIOMNXCS MPUTHKEHHEM WM OTTAIIKMBAHUEM YaCTHIL

BEILIECTBA.

Jlabopamopusie pabomul u onvimol.

1. Ouenka auameTpa aToMa METOJOM PsI0B (C UcIob30BaHueM (oTorpaduii).

2. OmpIThl IO HAOJIIOICHUIO TEMIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ICHCTBHSI CUIT MOJIEKYJISIPHOTO MPUTIKEHHS.

JBu:keHMe U B3aMMOJCHCTBHE TeJl.

Mexanuueckoe JBuKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHUE. CKOpPOCTb.
CpenHsist CKOpoCTh IPU HEPABHOMEPHOM JIBUKEHHUU. Pacuer myTu u BpeMEHU JBUKECHHUSL.

SBnenue uHepuuM. 3aKOH WHEpUUU. BzaumonelcTBue Ten Kak NPUYMHA W3MEHEHUS
CKOpOCTH JBHXEHHsS Teld. Macca kak mepa uMHepTHocTu Tena. IlnmoTHocTh BemectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYII B €JMHUIIE 00beMa BEIIEeCTBA.

Cuna kak XxapakTepucTuka B3aumojaeicTBus Ten. Cuna ynpyrocth U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOLIBIO JWHAMOMETpa. fIBlieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSDKECTU Ha Jpyrux IutaHerax. Bec tema. HeBecomocTh. CrnokeHue Cuil, HalpaBIEHHBIX 110
oJHOM npsimoii. PaBHozelcTBytomas cuit. Cuna TpeHus. TpeHue CKOJIbKEHUSI U TPEHHUE MOKOSL.
Tpenue B IpUpoie U TEXHUKE.

emoncmpayuu.

1. HaOmroneHne MEXaHU4eCKOTO JIBUKCHHUS TeTa.

2. H3mepeHne CKOpOCTH NPSAMOJIUHEHHOTO JBUKEHUS.



3. HaOmroneHue SBICHUS HHEPIUH.
4. HalGmroneHne M3BMEHEHHUS! CKOPOCTH TTPH B3aMMOICHCTBHH TEJl.
5. CpaBHEHHE MaccC 10 B3aUMOJICHCTBUIO TEJI.

CrnoxxeHue Cuil, HalrpaBJICHHBIX MO OJTHOM MPSIMOM.

J1a60pam0pubte pabomot u onvimol.

1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JABIDKCHHs (LIapUKa B KUAKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jjanee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapHKa 10 HAKJIOHHOU
IIJIOCKOCTH.

3. OmnpexeneHue MJIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (aedopMaiuu) MpyKUHBI OT
MPUIOKEHHOMN CHUJIBIL.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbl TPEHUSI CKOJBXKEHHUSI OT Beca Tena U
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

JaByieHne TBEPABIX TeJ, AKMIAKOCTEH U ra3os.

Hasinenne. CriocoObl yMEHBIIICHUS ¥ YBEITUYCHUS AaBiieHus. J[aBieHue raza. 3aBUCHMOCTh
JABJIEHUS Ta3a OT o0bema, Temreparypsl. [lepenaya naBaeHus TBEPABIMUA TEIAMH, KUIKOCTIMU
n razamu. 3akoH llackansa. [IlHeBMaTHueckne MamMHbl. 3aBUCUMOCTb JIaBJICHUS KUJIKOCTU OT
ryOunbl.  ['mppocratmdeckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnn u atmocepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHUS BO3IYIIHOM
obonoukn 3emuu. OmbiT Toppuuermu. M3mepenue armochepHOro AaBiieHUS. 3aBUCUMOCTD
aTMOC(EpHOr0o JIaBJIeHUS OT BBICOTHI HaJ YpoBHeM wMops. I[Ipubopsl mist u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JleiicTBHE KUKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apxume10Ba)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomiasanue.

emoncmpayuu.
3aBUCHUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUIKOCTBIO U Ta30M.
CooOmaromuecs CoCyabl.

I'mppaBnuueckuii npecc.

[IposiBnenue aecTBus aTMOCHEPHOTO AABJICHHUS.

oukwnNeE

3aBUCHMOCTh BBITAIKMBAIOIICH CHUJIIBI OT 00BEMa MOTPYKEHHOM dYacTH Tela u

IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIBI BECY BHITECHEHHON KUIKOCTH.

8. VYcinoBue MaBaHMs TeNl: IUIABaHWE WJIM MOTPYKEHUE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IJIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopuvie pabomot u onvimeol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BoJe OT 00bEMa MOrpy:KEHHON B JKUIKOCTh
4acTH TeJa.

2. OmnpeneneHue BbITAIKUBAIOUIEH CHIbL, JEHCTBYIOLIEH Ha TeI0, MOTPYXKEHHOE B
AKUJKOCTb.

3. IIpoBepka HE3aBHCMMOCTH BBITAIKMBAIOWICH CWIbL, JEWCTBYIOIIEHW Ha TEIO B

YKUJIKOCTH, OT MAaCChI T€JIa.



4. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOILIEH CHIIBI, ACHCTBYIOIIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMa MOTrpy>KEHHOM B KUAKOCTh YaCTU Tella U OT IJIOTHOCTH
KHUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYMpPOBAHUE JOJKM U OOpeneseHue eé
IrPy30I0AbEMHOCTH.

Pabora u MmouiHOCTH. DHeprus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTb. llpaBuio paBHOBecus
peruara. [IpuMeHenue npaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUIIO» MEXAHUKU.
Koaddunment mnomesnoro nerictBus (maee — KIIJ) mpocteix wmexaHu3moB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuneTudeckass W moTeHIMalbHas dHeprus. lIpeBpaiuenue
OJTHOTO BHJIa MEXaHUUYECKOM HEPTUHU B APYroil. 3aKOH COXpaHEHUS SHEPTUU B MEXaHHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomst u onvimol.

1. Omnpenenenve padOTBl CHUIIBI TPEHUS TPU PABHOMEPHOM JIBKEHUM Tela II0

TOPU30HTAIEHOM MOBEPXHOCTH.
2. HUccnenoBanue ycioBHi paBHOBECHSI phlyara.
3. WMsmepenue KIIJI HakJIOHHOM IJIOCKOCTH.

4. H3yueHune 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPIUU.
8 KVIACC

TenJioBble sIBJIEHUS.

OCHOBHbIE MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUUECKOW TEOPUU CTPOEHHUs BeulecTBa. Macca
U pa3Mepbl aroMOB U MOJeKyJd. OmnbITbl, NOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOsIHUM BemiecTBa. Kpucrannnueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB ra30B, )KUJIKOCTEH M TBEPIBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO-KMHETHUECKOW Teopuu. (CMayuBaHME U KanWUIApHbIE sABIEeHHs. TerioBoe
pacIIMpEeHHE U CXKaTHUE.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIJIOBOTO JBMIXKEHHUS YaCTHIL.
Buytpennsas osHeprus. CnocoObl U3MEHEHHsT BHYTPEHHEW »OHEpruu: Tervionepenada u
coBepiieHre paboThl. Bupl Temonepenaun: TerIoNpOBOAHOCTh, KOHBEKIUS, H3ITyYCHHE.

KonnuecTtBo TemnoTel. YenbHas TEIUNIOEMKOCTH BellecTBa. TemiooOMeH M TeIIoBOE
paBHOBecHe. YpaBHEHHUE TEIUIOoBOro OanaHca. IlnaBneHue u oTBepAeBaHUE KPUCTAIITMUYECKHX
BEIIECTB. YJeNbHAas TemwioTa IutaBieHus. [lapooOpa3zoBanue W KoHueHcarus. lcmapeHwe.
Kunenue. YnenpHas Tersiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATypbl KHUIECHUS OT
aTMoc(hepHOro JaBICHHUS.

BnaxxnocTs Bo3yxa.

DHeprus TOIUIMBA. Y IeibHask TEIIOTa CrOPaHUSL.

[Tpunnuner pabotel TernoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermmoBbie
JIBUTATEIIM U 3aIATA OKPYXKAOUIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUHU B TEIJIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO IBUYKEHUSI.



2. HaGmopenue nuddys3un.

3. HaGmroneHnue siBICHUN CMauyMBaHUs U KAIMJUIAPHBIX SIBJICHUH.
4. HaOmroieHre TEIJI0BOIO PACIIUPEHHUS TEI.

5. VI3MeHeHUe MaBicHUS raza Mpu M3MEHEHHH 00bEMa U HarpeBaHWUU WIIH OXJIAKICHUH.
6. IlpaBuia u3MepeHus: TEMIICPATYPHI.

7. Bwupel Temionepenayu.

8. OxJtaxkaeHue Ipyu COBEPIICHUN PAOOTHI.

9. HarpeBanue pu COBEpIICHUH Pa0OThl BHEIIHUMHU CHIIAMHU.
10. CpaBHeHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaGnronenue KAeHus..

12. Ha0uroieHre TIOCTOSTHCTBA TEMITEPATYPhI TIPH TUTABJICHUH.

13. Moaenu TENJIOBBIX IBUTATENCH.

Jlabopamopuwie pabomsl u onsimol.

1. OmnbIThl 1O OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WJIH caxapa.

OnbITHI 10 HAOJIOICHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, )KUKOCTCH U TBEPIBIX TEL.

Omnpenenenue qaBieHUs BO3ayXa B OAJJIOHE IITIPHUIIA.

OnbIThI, NEMOHCTPUPYIOIIUE 3aBUCHMOCTh [ABJICHHS BO3[AyXa OT €ro o0béMa u

HarpeBaHUs WU OXJIAKICHUS.

6. I[IpoBepka rumoTe3pl JIMHEWHON 3aBUCMMOCTH [UIMHBI CTOJOMKA J>KUIKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIepaTyphl.

7. HabGmronenwe w3MeHEHHUS BHYTPEHHEH SHEPTUU Tella B Pe3y/ibTaTe TeIUIonepenadu 1
paboThI BHEIITHUX CHIL.

8. HccnenoBaHue siBICHHS TEIJIO0OMEHA MPU CMELINBAHUU XOJIOJHON U TOpsSYei BOABI.

9. OmpezneneHue KOIUYECTBAa TEIJIOTHI, IOJYYCHHOTO BOJOM MpH TEIIOOOMEHE ¢
HArpeThiM METATUYECKUM [IUITUHAPOM.

AW

10. OnpeneneHue yaeapHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OnpeneneHre OTHOCUTENIBHOM BIaKHOCTH BO3yXa.

13. OnpeneneHue yaeapHON TEIUIOTHI IUIABJICHUS JIbJA.

DJIEKTPUYECKHEe 1 MATHUTHBIC SIBJICHHSA.

Onexrpuszanus Ten. J[Ba poaa 3JIEKTpUYECKUX 3apsiioB. B3aumonelcTBue 3apsyKEHHBIX
ten. 3akoH KysnoHa (3aBUCMMOCTb CHJIBI B3aUMOJAECHCTBHS 3apsyKEHHBIX TEJl OT BEIMYUHBI
3apsJI0B U PAaCCTOSIHUS MEX]Y TEIaMH).

Onexrpuueckoe mnosie. Hanpsx€HHOCTh 31ekTpuueckoro nosst. [lpuHnun cyneprno3uuuu
ANEKTPUYECKUX 0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEeMEHTapHBIM 3iekTpudeckuil 3apsia. CrtpoeHue
atoMa. [IpoBOIHUKM U JUAJIEKTPUKU. 3aKOH COXPAHEHUs JIEKTPUUECKOTO 3aps/a.

DNeKTpUYEeCKU TOK. YCJIOBUS CYyILIECTBOBAaHUS AJIEKTpUYeckoro Toka. crounuku
IIOCTOSIHHOTO TOKa. JIeHCTBMSI 3JIEKTPHUYECKOrO0 TOKa (TEIIOBOE, XUMHUYECKOE, MarHUTHOE).
DNEKTPUYECKUN TOK B JKUJKOCTSX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OieKTpudeckoe HanpspkeHue. ConpoTHBIIEHUE
IIPOBOJHMKA. YJIeNbHOE COIPOTUBIEHUE BellecTBa. 3akoH Owa g ydyacTKa IIenH.
[TocnenoBarenbHOE U NapalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTB 3JIEKTpUYECKOro ToKa. 3akoH J[xoyns—JleHua. DnexTprudyeckue Lenu
Y TIOTPEOUTENH IEKTPHUECKO dHepruun B ObITy. KopoTKkoe 3ambikaHue.



[TocrossHHbIE MarHuThl. B3anmMoaeiCTBHE NOCTOSIHHBIX MarHMTOB. MarHutHoe TOJE.
MarnuTHOe noje 3eMiu U ero 3HaueHue JUIs )kM3HU Ha 3emuie. OnbIT OpcTena. MarHutHoe nose
3JIEKTPUYECKOT0 TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJIEKTPOJBHUTATENb TMOCTOSHHOrO ToOKa. Vcmonb3oBanue
3JIEKTPOJIBUraTesell B TEXHUYECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

OneiTel  @apazest. SIBieHue  ayeKTpoMarHuTHOW  uHAyKuuu. IlpaBuio  Jlenua.
OnekrporerepaTop. CrocoObl TOMyYEHUS JIIEKTPUYECKOW JHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTUU.

emoncmpayuu.

DnekTpusaius Teul.

JIBa poa 3JIeKTpUYECKUX 3apsI0B U B3aUMOAEHCTBUE 3apSKEHHBIX TEI.
Y CTpoUCTBO U AEHUCTBHE AIEKTPOCKOIIA.

DneKTpocTaTUYeCKast MHTyKIIUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsA0B.

[IpoBOHMKY U ANAIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.

M cTOoYHMKH TOCTOSIHHOTO TOKA.

WO Nk WNE

JIeNCTBUS 2IIEKTPUYECKOTO TOKA.

=
o

. DNEeKTpUYECKUN TOK B KUJKOCTH.

[y
[y

. 'a30BbIi pa3ps.

. I3Mepenue cuibl TOKa aMIIepMETPOM.

. I3Mepenue a1eKTpUYeCKOro HaNpsKeH!s BOJIbTMETPOM.
. PeoctaTt u marasuH cOnpOTHUBIICHUN.

[ T S SE Sy
U s wWN

. BzauMoienicTBre MOCTOSHHBIX MAarHUTOB.

[EEN
[<)]

. MOI{GJII/IpOBaHI/Ie HCEBO3MOXHOCTH pa3JCIICHUA ITOJIFOCOB MAIrHUTA.

[EEN
~N

. MonenupoBaHue MarHUTHBIX TOJIEH MTOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.

. MaruutHoe mnoJjie Toka. JJIEeKTPOMAarHHmT.

. JIelicTBME MarHUTHOTO TIOJIsI HA TTPOBOJIHUK C TOKOM.

. DNEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

N NN P
N P, O O

. UccrenoBanue sIBICHUS AEKTPOMATHUTHON MHIYKIIHH.

N
w

. OnerTel @apayest.

. 3aBUCUMOCTb HaIlpaBJICHUsI MHAYKIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHMUSI.
25. DAeKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomot u onvimel.

OnBITHI 10 HAOTIOICHUIO SJICKTPU3AIUH Tl HHIYKIIUEH U PU COMTPUKOCHOBEHHUH.

N
SN

WccnenoBanue AeMCTBUS IEKTPUUECKOTO MOJISI HA TPOBOHUKH M TUDJICKTPUKH.

COopka u mpoBepKa padoThl AJIEKTPUUYECKOM LIETIH MOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIbl TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT CONPOTUBICHUS

pEe3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE.

7. OmnbITel, JAEMOHCTPUPYIOIIME  3aBHCHUMOCTH  JJEKTPHUYECKOrO  COMPOTHUBICHUS
MIPOBOJIHUKA OT €0 JIMHBI, TJIOMIAU TTOTIEPEYHOTO CEUCHUS M MaTepuala.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH NpU TOCIEAOBATEIHLHOM COEIUHEHUU

JIBYX PE3UCTOPOB.

o ukwnNpeE



9. IIpoBepka nmpaBuiia sl CUIIbI TOKA IPU MapajuieIbHOM COEIMHEHUHU PE3UCTOPOB.

10. Ompenenennie pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UcTop.

11. OnpeneneHue MOIHOCTH JIEKTPUUECKOT0 TOKA, BBIIEIAEMON Ha pE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UIYILIEr0 4Yepe3 JIAMIIOUKY, OT HalpsyKEHUs
Ha HEu.

13. Onpenenenue KIIJ[ narpeBarens.

14. VccnenoBaHrue MarHUTHOTO B3aMMOJIEUCTBUS IOCTOSIHHBIX MarHUTOB.

15. M3yyeHne MAarHUTHOTO TIOJS TOCTOSIHHBIX MAarHHTOB MpPHU HX OOBEIWHEHHH H
pa3zieJeHun.

16. MccnenoBanue NeHUCTBUS 3JEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOACHCTBUSA KaTyIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HaIllpaBJIEHUS TOKA B KaTyIIKE.

18. N3yueHue neiicTBUS MarHUTHOTO I10JISI HA IPOBO/IHUK C TOKOM.

19. KoncTpyupoBanue 1 u3ydeHue paboThl S1EKTPOABUTATENS.

20. U3mepenne KIIJI anexTpoaBUratebHON yCTAHOBKH.

21. OnbITHl 110 MCCIIEAOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOW HHIYKLIMH: HCCIEAO0BaHUE
M3MEHEHUH 3HAUEHUS U HANPABJIECHUS NHIYKIHUOHHOTO TOKa.

9 KJIACC

MexaHnn4yeckue siBJICHHS.

Mexanuueckoe nwxeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOro [JBWKEHMs. PaBHOMEepHOe mpsMoiIuHENHOEe nBMKEeHHE. HepaBHoMepHOe
npsiMojuHeHoe aBMkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla IMPU HEPAaBHOMEPHOM
JBUKCHUM.

Yckopenue. PaBHOycKOopeHHOE TIpSIMOJTHHEHHOE ABMkeHHe. CBoOOHOE maneHne. OnbIThI
lanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. Ilepumon u yactora obOpamenus. JIuneitnas u
yroBasi CKOpocTU. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

IIepBbiii 3akoH Herorona. Bropoii 3akon Herotona. Tpernii 3axkon Herorona. [IpuHnmn
CYIEPIO3ULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CWJia TPEHUS CKOJIBKCHHS, CUJIa TPEHUS
IIOKOSI, IPYTHUE BUBI TPEHHUS.

Cuna TsKecTH M 3aKOH BCEMUPHOI'O TATOTEHMSA. YCKOpEHHE CBOOOJHOIO MajeHUs.
IBuxenue 1utaHer Bokpyr Comnua. IlepBas kocmuueckas ckopocTh. HeBecomocts u
[IEpPETPY3KHU.

PaBHOBecue marepuanbHON TOUKU. AGCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTo Tea
C 3aKpEIIEHHON OChIO BpameHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynec tena. M3menenue ummynbca. MMmynbe cuilbl. 3aKOH COXpaHEHHUsS MMITYJIbCa.
PeakTuBHOE 1BUKEHUE.

Mexanuueckass padota u MoIHOCTb. PaboTa cui TsxkecTH, ynpyroct, TpeHus. Cas3b
sHepruu U pabothl. [loTeHuManbHas >HEprus Tena, MOJHATOrO HaJ IMOBEPXHOCTHIO 3EMIIH.
IloreHunanpHas sHEprus cxartod npyxuHel. Knnertudeckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. HaOGmroneHne MEXaHU4eCKOTO JIBUKECHHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.



2. CpaBHeHHE NyTEH M TPACKTOPUN JBUIKEHUSI OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHHUS PSIMOJTMHENHOTO IBUKEHHS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHS.

Habmtoienue 1Br>keHuUs Tela Mo OKPYKHOCTH.

Habmoienne MexaHU4eCcKuX SIBJICHHM, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka»
pHu €€ PaBHOMEPHOM U YCKOPEHHOM JABM)KCHUU OTHOCUTENIbHO KaOuHeTa (QU3HUKH.

o v AW

3aBUCUMOCTb YCKOPEHUS Tejla OT MAcChl Tela U AEMCTBYIOLIEH Ha HETO CUIIBI.
Habnronenne paBeHCTBa CHIT IPU B3aUMOJICHCTBHH Tell.

9. H3meHeHnue Beca Teia IpU YCKOPEHHOM JIBUXKCHUH.

10. Ilepenaya ummyibca pu B3aMMOJECUCTBUU TEIL.

11. IlpeoGpa3oBaHus SHEPTUH IIPU B3aUMOIEHCTBUHU Tell.

12. CoxpaHeHue UMIyJIbca IPU HEYNIPYTOM B3aUMOAECHCTBUU.

13. CoxpaHeHue UMIyibca Mpu a0COIOTHO YIIPYTOM B3aUMOICHCTBUMU.

14. HaGnroieHue peakTUBHOTO JIBUKCHUSI.

15. CoxpaHneHne MeXaHUIE€CKOM SHEPTHH MTPHU CBOOOTHOM TaICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUU MPU JIBUKEHUU TeJla MO/ IeUCTBUEM IPY>KUHBI.

Jlabopamopusie pabomst u onvimol.

1. KoHcTpyupoBaHue TpakTa Uil pasroHa U JAJIbHEUIIEr0o PaBHOMEPHOIO JBHUKCHUS
LIAPUKA WM TEIIEKKH.

2. OrmpeneneHue CpeiHEW CKOPOCTU CKOJIbKEHHUS OpycKa WM JABMXKEHUS IIapUKa IO
HAaKJIOHHOH IUIOCKOCTH.

3. OmnpezneneHue yYCKOpEHHUs Tejla IPU PaBHOYCKOPEHHOM JABM)KCHMM 110 HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBUIKCHHUHU 0€3
HayaJIbHOW CKOPOCTH.

5. IlpoBepka TruIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM JBW)KEHMM 0€3 HadaabHOU
CKOPOCTH IIyTM OTHOCSTCA KaK psAJ HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOLIME
IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccienoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOIO
JaBJICHUS.

7. Omnpenenenue KodQPUIHEHTa TPEHUS CKOIbKEHUSL.

Onpenenenne KECTKOCTU NPY>KUHBI.

9. Omnpenenenne pabOThl CHUJIBl TPEHUS MNP PABHOMEPHOM [BM)KEHUM Tejla 110
TOPU30HTAIBHOU TOBEPXHOCTH.
10. Ompeneniearie pabOTHI CHIIBI YIPYTOCTH TNPU TMOIBEME Tpy3a C HCIOIH30BAHHEM
HEMOJBM)KHOTO U MOABUKHOI'O OJIOKOB.
11. M3ydeHue 3aKOHA COXPAHEHUs SHEPIUM.
Mexanu4yeckue KoJie0aHusI U BOJHBI.
KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKHM KojleOaHMH: MEpUOJ, 4acToTa,
amMIUMTyna. MarematudecKui W NPY)KUHHBIM MasTHUKM. lIpeBpamienue sHeprum Ipu
Kos1e0aTeabHOM JIBUKEHHUU.

oo

3aryxarwomue konebanus. BeiHyxaennoie konebanus. Pesonanc. MexaHnueckue BOJHBI.
CBoiicTBa MEXaHUYECKHUX BOJH. HpOI{OJII)HI)IG " MOINCPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI 1 CKOPOCTb
e€ pacnpocTpaHeHus. MexaHUYeCKUE BOJIHBI B TBEPJOM TEJIE, CEHCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BeicOTa TOHa. OTpaskeHue 3Byka. Hbpa3Byk u yiabTpa3ByK.



Hemoncmpayuu.

=
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Habnronenune xoneOaHmii TEJ O/ IEHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTU U Ha TIPY)XKUHE.

Habnronenne BeIHYK/IEHHBIX KOJIEOaHH U pe30HAaHCa.

PacnipocTpanenue po10IbHBIX U TIONEPSYHBIX BOJIH (HAa MOJICIHN).

HaGumtoieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHIA pE30HAHC.

Jlabopamopusie pabomot u onsimol.

1.
2.
3.

7.

Onpenenenre 4acToThl ¥ Mepro/ia KoueOaHu MaTeMaTHYECKOro MasTHHKA.
Omnpenenenne 4acTOThI ¥ IEpHOAa KosleOaHUH NPY>KUHHOI'O MasTHUKA.

HccnenoBanue 3aBUCUMOCTH IE€pUOJA KOJIE€OaHMH IMOJBELIEHHON0 K HUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH NEpUoOJia KOJIEOaHWH NPY>KUHHOTO MasTHHUKA OT MacChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH IEpHOAa KOJIeOaHWH Tpys3a, MOJBEHICHHOTO K HUTH, OT
Macchl Ipysa.

OnbIThl, JEMOHCTPHUPYIOLIME 3aBUCHUMOCTbh Ilepuoja KoOJeOaHUM NpPYKUHHOIO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHust CBOOOHOTO MaJICHHUSL.

DJIEKTPOMATHUTHOE T0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TMoJie. DJIEKTPOMarHuTHbIE BOJHBI. CBONCTBA 3JIEKTPOMATHUTHBIX
BOJIH. [IIkana 3eKTpOMarHuTHBIX BOJIH. VICIIOIB30BaHUE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM

CBA3U.

DJieKTpoMarHuTHas npupojia ceeta. CKopocTh cBeTa. BoJIHOBbIE CBOMCTBA CBETA.
/emoncmpayuu.

1.
2.

CpoiicTBa QJICKTPOMAriMTHBIX BOJIH.
BoaHOBEIE cBOiCcTBa CBETA.

Jlabopamopusie pabomot u onvimel.

1.

N3ydeHue cBOMCTB 3J1€KTPOMAarHUTHBIX BOJH C TOMOILIBI0 MOOUIIBHOTO TeIe(OHa.

CaeToBbl€ sIBJICHHS.
JlyueBasgs mopnenb cBera. Mcrounuku cBeta. lIpsMonuHeiHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue ceta. [Inockoe 3epkano. 3akoH OTpakeHHUs CBETA.
IIpenomnenune cBera. 3akoH npesomiieHus cBeTa. [lonHoe BHyTpeHHee OTpa)kKeHUE CBETa.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAX.
Jluaza. Xox nydeit B nmH3e. OntHyeckas cucreMa (oToanmapara, MHKPOCKONA U

Teneckona. ['71a3 kak ontuueckas cucreMa. biim3opykocTs U JaTbHO30PKOCTb.
Pasnoxxenue 6enoro csera B cuektp. OnbiTel HptoToHA. CliojkeHUE CIIEKTPaIbHBIX 1IBETOB.

Jucnepcus csera.

Hemoncmpayuu.

1. TlpsamonuHelHOE pacpOCTPAHEHHUE CBETA.

2. OrtpaxkeHue cBera.

3. Tlonydenue U300paKeHUH B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
4. IlpenomieHue cBera.

5. Onrtuyeckuii CBETOBO/I.

6. Xox mydeil B cobuparolieii InH3e.

7. XO[I Jdy4yel B pacCEeUBarOLIEH JIMH3E.



8. Ilomyuyenue u300pa>keHUM C MOMOIIBIO JTHH3.

9. Ilpunnun neiictBus (oToarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopens ria3za.

11. Paznosxxenue 0eioro cBeTa B CIEKTP.

12. [lonyueHue 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX L[BETOB.
Jlabopamopusie pabomot u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yIJia MaJeHUsl.
2. HM3ydeHue xapakTepUCTUK N300paxKeHUsI IPEAMETA B IIIOCKOM 3€pKajle.

3. HccnenoBaHue 3aBUCMMOCTH YIUIa IIPEJIOMIIEHUSI CBETOBOIO JIyda OT yIJIa IaJcHUsS Ha
IPAHUIIE «BO3LYX—CTEKIIO».

[Tonydenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenue HOKYCHOTO PACCTOSTHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OnbITHI 110 Pa3JIKEHUIO OEJI0ro CBETa B CIIEKTP.

No vk

OnbITHl MO BOCHPHSTHIO I[BETa MPEIMETOB NPU HMX HAOIIOJEHUM Yepe3 IIBETOBbIE
(UITBTPBI.
KBanToBbIe siBJICHUS.

OmnpiTel Pesepdopna u mnanerapHas mogens aroma. Moaens atoma bopa. Mcnyckanue n
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEeNYaThIe CIIEKTPBI.

PaguoaktuBHoCTh. Aub(a, Oeta- M ramma-usinydeHus. CTpoeHHE aTOMHOIO sJpa.
Hyxnonnas wmopnens aromHoro sapa. Mszoromel. PaaguoaktuBHble mnpespamenus. Ilepuon
II0JIypacaza aTOMHBIX SIIEP.

SnepHble peakuuy. 3aKOHBI COXPAHEHHUs 3apsI0BOIO U MAacCOBOIO YHUCEI. DHEPIUsl CBA3M
aToMHbIX siiep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHte3a u jgeneHus sjep. Mcrounuku
sHepruu CosHIA U 3BE3.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4€HUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3Iy4YE€HUS U TOTIOUICHHUSL.

2. CnexTpbl pa3In4HbIX a30B.

3. CunexTp Bozopoja.

4. HabmoneHue TpekoB B kKamepe BuibcoHa.

5. Pabota cu€Turka HOHU3UPYIOIIUX U3ITyYCHUN.

. Perucrpanus uznydeHus NpuUpOIHBIX MUHEPATIOB U MPOTyKTOB.

Jlabopamopuwvie pabomot u onvimel.

1. HaOimoieHne CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3JTyUCHUSI.

2. HccnemoBanue TPEKOB: WU3MEPEHUE SHEPTrUM YACTHUIBI 110 TOPMO3HOMY IIyTH (110

¢dororpadusam).

3. H3mepeHue paauoakTUBHOTO (hoHa.

IHoBTOPHUTEIHbHO-0000 AT MOAYJIb.

[ToBTOpUTENBbHO-0000IIAOMIMKA  MOAY/Ib  MpelHa3HayeH [UIsl CUCTeMaTH3aluu U
0000IIeHNUS TIPEIMETHOTO COJICPIKAHMSI U OIBITA JEATSIILHOCTH, IPUOOPETEHHOTO TIPH U3YICHHUH
BCEro Kypca (pU3UKH, a TaKKe JUIsl MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY TI0
¢buzuke 15 00yJaronXcs, BEIOPABIIUX 3TOT Y4EOHBIH MpeaMeT.

[Ipy wu3yuyeHWH JAHHOTO MOJIYJS pealu3yloTcsl W CUCTEMATU3UPYIOTCS  BH/IBI
NCATCILHOCTH, HA OCHOBE KOTOPBIX OOECHeYMBaeTCS JOCTHIKEHHE TMPEAMETHBIX U
METaNpPeIMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB OOy4YeHUs, POPMHUPYETCS €CTECTBEHHOHAYJHAS
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB WCCIICJIOBAHMS SIBJICHUW MPUPOABI U TEXHHUKH,



OBJIAJICHUE YMCHHSAMHU OOBSICHATH (PU3MUECKUE SBICHHS, NPUMEHSS TIOJydYeHHBIC 3HAHWA,
pemaTh 3aJ1a4u, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpyHIMIIHATBHO NEATEIbHOCTHBIA XapaKTep AAHHOTO pa3jena peain3yercs 3a CYET TOro,
9YTO 00yYaIOIUeCs BBIMOIHSIIOT 3a/1aHUs, B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHUI paclo3HaBaTh U HAyYHO OOBSICHATH (PU3HUECKUE SIBIICHUS
B OKPYKaroUen NPUpPOAE U OBCETHEBHOM KU3HU;

WCIIOJIH30BATh HAYYHBIE METObl MCCIICAOBAHUS (M3NYECKHUX SIBJICHUH, B TOM YHUCIE IS
MIPOBEPKHU TMIIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayYHBIE OCHOBBI HAN0O0JIE€ BAKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, NPaKTUYECKOT0 MUCIOJIb30BaHUS PA3IUYHbIX HCTOYHUKOB YHEPIUU HAa OCHOBE 3aKOHA
MIPEBPAILICHUS U COXPAaHEHUs BCEX U3BECTHBIX BUOB SHEPIUHU.

Kaxngas U3 TeM JaHHOrO MOAYJS BKJIIOYAET HKCIEPUMEHTAIbHOE MCCIIEI0BaHUE
obobmmatoniero xapakrepa. Moaynb 3aBepiIaeTcsi IpoBeIeHNEM TUArHOCTHIECKON M OIICHOYHOM
paboThI 32 Kypc OCHOBHOTO 00IIIer0 00pa3oBaHus.

IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3yuenne QU3MKKM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs HaIpaBJICHO Ha
AOCTHUIKCHUC JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U IMPECAMCETHBIX O6pa3OBaT€JIBHI)IX PE3YIbTATOB.
B pesynbrare wu3ydeHus (GU3MKM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUS Yy

oOyyarorerocst OyayT c)opMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3yJIbTAaThl B YACTH:

e 1) naTpHOTHYeCKOro BOCIIMTAHUS:

® - MPOSIBJICHHE MHTEpECa K UCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHUHCKOW (hPU3NIECKOM
HayKU;

® - [ICHHOCTHOE OTHOUIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa’kaaHCKOro U yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

® - FOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYXJIEHUHU OOLIECTBEHHO 3HAYMMBbIX U 3THUECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM JTOCTHXKEHUN PU3HKHY;

® - OCO3HaHUE BAKHOCTH MOPAIbHO-3TUYECKUX TPUHLUIIOB B E€ATEIbHOCTU YUEHOTO;

¢ 3)3CcTeTHYeCKOro BOCIIUTAHMSA:

® - BOCHpUATHE ICTETUYECKUX KayecTB (PU3MUYECKON HAayKU: €€ TapMOHMYHOTO MOCTPOCHMS,
CTPOroCcT, TOYHOCTH, JIAKOHUIHOCTU;

¢ 4) HIEHHOCTH HAYYHOI'0 O3HAHMS:

® - OCO3HAHME IIEHHOCTHU (hU3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA IIO3HAHUS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOIMH, BasKHEHIIEH COCTABIAIOIIEN KyIbTYpPhI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K HCCIIEIOBATENBCKON IEITETLHOCTH;

¢ 5) ¢popMupoBaHus KYJIbTYPhI 310POBbS M IMOLMOHAJIBLHOIO 0J1aroNMoJIyYns:

® - OCO3HaHME LEHHOCTH Oe30macHOro oOpa3a *XH3HH B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MIaCHOTO TIOBEACHUS HAa TPAaHCIOPTE, HAa JOpOrax, ¢
SJICKTPUYCCKHUM U TCIIJIOBBIM O60py,I[OBaHI/I€M B IOMAIIHUX YCJIOBUAX,

® - cOpMHPOBAHHOCTh HaBbIKa peduieKCHUU, NIPU3HAHUE CBOETO IpaBa Ha OIIMOKY U TaKOTo
JKe MpaBa y Ipyroro 4ejoBeKa;

e 6) TPyI0BOro BOCIIUTAHUA:



- aKTUBHOE y4yacTHe B PEIICHHH MPAKTUYECKUX 3a7au (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHM3aliyi, TopoJa, Kpas) TEXHOJOTHYEeCKOW U  COIMAbHON  HANpaBICHHOCTH,
TPeOYIOIIMX B TOM YUCIIC U GUBNUCCKUX 3HAHHMIA,

- UHTEpeC K MPAKTUYECKOMY H3y4eHUI0 podeccuii, CBA3aHHbBIX C (DU3HUKOIA;

7) IKOJI0THYECKOr0 BOCTIMTAHMS:

- OpHUEHTAIMs Ha NPUMCHCHHE (PU3NYCCKUX 3HAHWUU JUIs pEHmIeHUs 3axad B o0JacTu
OKpY)KaroIle cpeipbl, TUIAHUPOBAHUS MOCTYMKOB U OIEHKHM UX BO3MOJKHBIX MOCIEACTBHIMA
JUISL OKPYKAIOIIEH Cpebl;

- OCO3HaHMe MI00ATBHOTO XapaKTepa IKOJIOTMYECKUX MPOOJIeM U MyTel UX PEIICHNUS;

8) ajanTannu K N3MEHAIIUMCS YCJI0BUAM COLMATbHOM M IPUPOJAHOM Cpelbl:

- HOTp€6HOCTI) BO BSaHMOHeﬁCTBHH IIpyU BBIIIOJHCHUHU I/ICCJIGI[OBaHI/If/'I U IPOCKTOB
buznYecKoil HaNPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIeATEIbHOCTH;

- TMOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHWN, B TOM 4YHcIe (DOpPMYIHpOBaTH HUIEH,
IIOHATHSA, TUIIOTE3BI O (1)I/I3I/I‘-I€CKI/IX 00BEKTAX U SIBJICHUAX

- OCO3HaHUE JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (PHU3HKHY;

- IJTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHNH HOBBIX (DU3MUYECKHIX 3HAHMIA;

- CTPEMIJICHHUEC aHAJIM3UPOBATh W BBIABJIIATL B3AUMOCBA3U MPUPOBI, O6IH€CTBa 1 3KOHOMMHKHU,
B TOM YHCJIE C UCTOJIb30BaHUEM (PU3NUECKUX 3HAHUI;

- OLICHKAa CBOMX [JEHCTBHM C Y4YETOM BIUSHHS Ha OKPYKAIOUIYIO CPENy, BO3MOKHBIX
[J100aNBHBIX TOCTIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynmbraTe oOCBOeHHMS TpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro

oOpazoBaHus y oOyyatomierocss OyayT chopMmupoBaHbl MeTamnpeIMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOIME TI03HABATENbHbIE YHUBEpCAIbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbBIE

YHUBEpPCAJIbHbIE yUeOHbIE NEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE YU€OHbIE AEUCTBHUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble JeHcTBUS

Ba3oBrle Jlornyeckue aeiicTBUSA:

® BBIIBIIATH M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBICHUN);

® YCTaHABIIMBATh CYNIECTBEHHBIN NMPU3HAK KJIACCH(PHUKALINN, OCHOBAHHS JJIsi 0000IICHNUS
U CPaBHEHUS;

® BbIBJIATH 3aKOHOMEPHOCTH M NMPOTUBOPEUHUS B pacCMaTpUBAEMbIX (akTaX, JaHHBIX U
HAOJIOACHUAX, OTHOCSAIINXCS K (PU3UUECKUM SBIICHHSIM;

® BBIIBIIATH HNPUYMHHO-CIIEJCTBEHHBIE CBA3M NPU H3yYEHUM (PU3MUECKUX SIBICHUH U
IIPOLIECCOB, JEJIaTh BBIBOJABI C MCIOJIB30BAHUEM JIEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NYECKUX BEIIMYMH;

® CaMOCTOSTENIFHO BBIOMpPATh CIOCOO pemieHuss y4eOHOW (U3MYECKOW  3ajadu
(cpaBHEHHE HECKOJbKMX BAapUaHTOB pELICHMs, BHIOOp Hambosee MOAXOISAMIEro C
y4ETOM CaMOCTOSITEIILHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBrle ncciaenoBaTelbLCKHeE AeliCTBUA:

® JCIIOJIB30BATh BOIIPOCHI KaK I/ICCJIGZ[OBaTeJII)CKI/Iﬁ HHCTPYMCHT ITIO3HAHW,



npoBOAUTL IO CaAMOCTOATCIBHO COCTABJICHHOMY IUIAHY  OIIBIT, HECIOKHBIN
(bHBPILIeCKI/Iﬁ OKCIICPHUMCHT, HEOOJIBIIIOE HCCIICAOBAHUC (1)1/13qu01<01"0 SABJICHUA,
OLCHUBATb HAa IMPHUMCHUMOCTb U JOCTOBCPHOCTDL I/IH(1)OpMaI_[I/IIO, MOJIYYCHHYIO B XOJC
HCCIICOOBAHUA UIIN SKCIICPUMCHTA,

CaMOCTOATCIIBHO Q)OpMYHI/IpOBaTL O606H.I€HI/I$I U BBIBOABI IO pe3ylibTaTaM
HpOBe,I[éHHOFO Ha6J'IIOI[€HI/I$I, OIIbITa, UCCIICAOBAHMUAA,

IIPpOrHO3UpPOBATb BO3MOIKHOC JanpHelIee Pa3BUTHC (bHBPILIeCKI/IX IMpoueCCOB, a TaKXC
BbLIBUT'aTh MPCAIIOJIOKCHHNA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAaXx.

Pa6ora ¢ undopmanmueii:

IPUMEHATh pa3jIMyYHble METO/bl, MHCTPYMEHTBHl M 3alpochl IpH IMOHCKE U OTOOpE
nHGOPMALIUY WK TaHHBIX C YIETOM MPEIOKEHHONW yueOHOM (hU3NYecKOl 3a/1a4m;
aHAJM3UPOBaTh, CUCTEMATU3HPOBATh M MHTEPIPETHPOBATh WH(POPMALUIO PA3TUIHBIX
BUJIOB U (DOPM IIpeACTaBICHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (HOpMY TpeacTaBieHUs WHGOPMAIMH |
WUIIOCTPUPOBATh pEIIaeMble 3a/laud HECJIOXKHBIMH CXEMaMM, JuarpaMMaMu, HHOH
rpauKoi U ©X KOMOUHALIMSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIIbHBIE y‘leﬁﬂble JeHCTBUA:

B XoAe OOCyXaeHus y4eOHOro MaTepualla, pe3yJbTaToB JIAOOpPaTOpHBIX paboT u
MIPOEKTOB 33aBaTh BOIIPOCHI 1O CYIIECTBY O0OCYKJaeMOil TeMbI M BBICKA3bIBATh HJIEH,
HalleJIEHHBIC Ha PEIIeHUE 3aJaull U TOAJep KaHue 0IarokKeaaTeIbHOCTH OOIIEHHS;
COIOCTABJIATh CBOM CYXACHUS C CYXKICHHSIMH JAPYrUX YYaCTHUKOB JIHAJIOTa,
OOHapyXUBaTh Pa3IMYME U CXOJICTBO MO3HIINN;

BBIPA)XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MMCHbMEHHBIX TEKCTAX;

nyOJIMYHO  TPEACTABIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3UYECKOTO  OIBITa
(9KcTIepUMeHTa, UCCIIEIOBAHMS, TIPOCKTA);

MOHUMATh M HCIIOJB30BaTh MPEUMYINECTBA KOMAHIHONW M WHAWBUAYAJIBHOW pabOTHI
IIPU PEIICHNN KOHKPETHON (PU3UYECKOM MPOOIeMBbl;

NPUHUMATh LEIH COBMECTHOW JAEATENbHOCTH, OPraHU30BHIBATH JEHCTBUA MO €&
JOCTHIKEHHIO: pacHpeaessTh posid, 00CYXkAaTh MPOLECCHl U Pe3ysbTaThl COBMECTHOM
paboTbl, 00001IaTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBITIOJIHATH CBOIO 4acTh PabOTHI, JOCTHTras KAaueCTBEHHOTO pe3yJbTaTra IO CBOEMY
HaMpaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C APYrUMH WIEHAMH KOMaH/Ibl;
OLIEHMBATh KAauyecTBO CBOEr0 BKJIaga B OOWMI MNPOAYKT MO KPUTEPUsM,
CaMOCTOSITENIbHO C(OPMYITMPOBAHHBIM YYaCTHUKAMH B3aMMO/IEHCTBHSL.

Pel"y.]'lﬂTI/IBHble YHUBEpPCAJIIbHBIC y‘leﬁﬂble JeHcTBUS

Camoopranmnsanus:

BBISIBIIATH TTPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CHTYalUsX, TPEOYIOMUX sl PELICHUS
(bu3nUecKrux 3HaHUM;

OpPUEHTUPOBATLCS B PA3NMUYHBIX MOAXOAAaX MPUHATUSA PpEHIeHUH (MHIMBUIYaJbHOE,
IIPUHATHUE PELCHUS B TPYIIE, IPUHATHE PEILIEHUH rpynmnoil);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pELIEHUS (U3NYECKOM 3aladd WM IUI1aHa
UCCIIEIOBaHUS € Y4ETOM HUMEIOUIMXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHPOBATH IIPEIaraéMble BApUAHTBI PEILEHU;



ACJIaTh BBI60p n 6paTI> OTBCTCTBCHHOCTD 3ad PCIICHUC.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTE/VIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUlaraTh IUIaH €€ U3MEHEHUS;

OOBSICHATh TPUYMHBI JOCTH)KEHUS (HEIOCTIIKEHUS) pe3ylIbTaTOB JEATEIbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTUBBI B JIEATEIHLHOCTh (B TOM YHCJIE B X0/ BBITOJHEHHUS (PU3UIECKOTO
UCCIIE/IOBAaHUSI WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIMXCS
CUTYyalll, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUAM;

CTaBUTh ce0s1 HA MECTO JIPYTroro 4yesioBeKa B XOJ1€ CIopa MM JUCKYCCHHM Ha HAyYHYIO
TE€My, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;

NpHU3HABATh CBOE TPaBO Ha OMMOKY MpH pemeHnH (U3NYECKHX 337ad WIH B
YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.

IHNPEAMETHBIE PE3YJIBTATbHI

K xonHuy oOyueHust B 7 Kjacce NnpeiMeTHbIE pPe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHbI
OTpaxkaTh c(hOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUI:

UCIOJb30BaTh TMOHATHS: (U3MUYECKUE M XUMHUYECKUE SBJICHUS, HaOII0JEeHHe,
HKCHEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSIHHSI BemiecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOe), MEXaHUYECKOe
IBI)KEHUE  (paBHOMEpPHOE,  HEpaBHOMEPHOE,  MpPSIMOJIMHEHHOE),  TpaeKTopus,
paBHOAEWCTByOIAs cwia, Aedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOMIAOIINECS COCY/IBI;

pasnuyats siBiieHus (1ugdysus, TernaoBoe ABUKEHHE YaCTHIl BEIECTBA, pABHOMEPHOE
IBUKCHHME, HEPABHOMEPHOE [BUKCHHUE, MHEPLMS, B3aUMOJICIHCTBUE TEN, PaBHOBECHE
TBEPABIX TN C 3aKPEIUIEHHOM OCBIO BpallCHMs, Iepelada OaBJICHUS TBEPIBIMU
TEeJIaMU, JKUAKOCTSMH | ra3aMu, aTMOC(HEpHOE JaBlieHHUE, IUIaBaHUE Tel, PEBPAIICHUS
MEXaHUUYECKOHN 3HEPIUN) MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JE€MOHCTPHUPYIOIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIEM MHUpE, B
TOM 4yMcie (u3nyeckue SBICHHMS B IPUPOJE: MPHUMEPHl JIBUXKEHUS C pa3IMYHBIMU
CKOPOCTSIMHM B JKMBOW M HEXHMBOM NPUPOJE, ACHCTBUE CWIBI TPEHHs B INPUPOIE U
TEeXHUKE, BIMSHUE aTMOC(EpPHOro AaBiIeHMsS Ha KMBOM OpraHus3M, IjaBaHUE PbIO,
pblYark B Teje 4eJOBeKa, IPH 3TOM IEPeBOJUTH MPAKTUYECKYIO 33/1a4yy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUN;

OIMCHIBATh U3yYEHHBIE CBOMCTBA Tel U (pU3MUECKUE SBICHUS, UCIONb3Ys (PU3NUECKUE
BEIMYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIa YNPYrOCTH, CHUJa TSDKECTH, BEC Tela, Cuila TPEHUs, JaBIICHUE
(TBEpmoro Temna, >KMAKOCTH, ra3a), BBITAIKMBAIONIAs CHJIA, MEXaHWYeCKas paboTa,
MOIITHOCTb, IUIEYO CHJIBI, MOMEHT CHJbl, KO3(pQHUIMEHT I0JIE3HOr0 JelcTBUs
MEXaHU3MOB, KMHETHUYECKasi M MOTCHLUAIbHAS 3HEPrus), NpHU ONMCAHUM IMPABUIBHO
TPAaKTOBATh (PM3MUECKUI CMBICI UCIIOJIB3YEMBIX BEJTUYNH, X 0003HAYCHUS U €MHUIIBI
(GU3NYECKUX BEIMYHMH, HAXOTUTHh (DOPMYIBI, CBS3BIBAIOIIME JAHHYIO (PH3UYECKYIO



BEIMYMHY C APYTUMH BEJIMYMHAMH, CTPOUTH TpaUKH H3yUYEHHBIX 3aBHCHMOCTEH
(U3NYECKUX BEJINYUH;

XapaKkTepu30BaTh CBOMCTBa Tel, (DU3MUECKHUE SIBICHHUS M THPOLECCHI, HCIOJb3YS
IIpaBUJIa CJIOKEHHs CUJl (BAOJIb OJHOM IpsiMoil), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumerna, NpaBWJIO paBHOBecHs pblyara (OJ10Ka), «30JI0TOE MPaBHIIO» MEXAHHUKH,
3aKOH COXPAaHEHHsA MEXaHWYECKOM JHEpru¥, IpU OTOM J1aBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIMCHIBATH €0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATh (U3UYECKUE SIBJICHMs, MPOLECChl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MpaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH MPUUYUHHO-
CJIEJICTBEHHBIE CBSA3H, CTPOUTH O0BsCHEHHE U3 1—2 JTOrMYecKUX 11aroB ¢ onopon Ha 1—
2 W3y4yeHHBIX CBOWCTBA (PU3MYECKUX SABICHUM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTHY,;

pemate pacu€rHble 3agaud B 1—2 felCTBUA, HCIONB3YS 3aKOHBI U (QOPMYJIbL,
CBsI3bIBalOIME (U3UYECKHUE BEIMYMHBI: HAa OCHOBE aHaju3a YCJIOBUSA 3aJjauu
3alMChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NYECKUE BEIUYMHBI B (POPMYNBl U
IIPOBOAUTH Pacu€Thl, HaXOJAUTh CIIPABOYHBIE JIaHHBIE, HEOOXOIUMBIE Ui PEILIECHUs
3ajJjay, OLCHUBATh PEATMCTUYHOCTD NOJIYYEHHOM (hrU3HUYeCcKOil BEIMUMHBI,
pacrio3HaBaTh NTPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh NPU IOMOIIM (PHU3HUECKUX
METOJI0OB, B OIMCAaHUM MCCIEAOBAHUSA BBIACIATH IPOBEPAEMOE IIPEAIIOJIOKECHHUE
(runotesy), pasnuyaTh W HHTEPIPETUPOBATH IOJYYEHHBIM pe3yiabTaT, HaXOAUTh
OLIMOKY B XO/I€ OIBITA, JI€JaTh BHIBOJBI 10 €r0 pe3yjbTaTaM;

IIPOBOJIUTH ONBITHI [0 HAOMIOACHUIO (PU3MUECKUX ABICHUNA WM (PU3NYECKHX CBOWCTB
Ten: (QOpMYIMpPOBaTH MPOBEPSIEMbIC MPEANOIOKEHUs,, cOOUpaTh YCTAaHOBKY U3
IIPEUI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATh XO/1 OIbITa U (OPMYJINPOBAThH BHIBOJIBI;
BBITIOJIHATE TPSMbIE U3MEPEHUsSI PACCTOSHUS, BPEMEHH, MACChl Tella, 00bEMa, CHITBI U
TEeMIIepaTypbl C MCIOJb30BaHHEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMHUCHIBATH
NoKa3aHus NpUOOPOB € YUETOM 3aJJaHHOM a0COIIOTHOM MOTrPEeIHOCTH U3MEPEHUH;
IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (DPM3NYECKON BEIUMYMHBI OT JPYroil ¢
HCII0JIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBUKYILIETOCS
Tela OT BPEMEHM JIBWJKEHUS TENa, CUJIbI TPEHUS CKOJIBKEHHs OT BEca Tejla, KauecTBa
00pabOTKM IOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHJIBl TPEHHS OT IUIOLIAAU
COIPUKOCHOBEHHUS TEJl, CUJIbl YIIPYroCTU OT YJUIMHEHMS MPYKUHBI, BBITAIKUBAIOLIEH
CHJIBI OT 00bEéMa TOTrpYXKEHHOM dYacTW Tela W OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT IJIyOMHBI, Ha KOTOPYIO IOTPY>KEHO TeJo,
YCIIOBHI TUIaBaHHS TEJ, YCIOBHI paBHOBECHs pblyara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOro MCCIeNOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys MpeUIoKEeHHOMY IUIaHy, (PUKCUPOBATh Pe3yJIbTaThl MOJy4YECHHOMN
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOiaull U TpaduKoB,
JIeJIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIICIOBAHMS,

MPOBOJIUTh KOCBEHHBIE W3MEPEHUs (PU3MUECKUX BEIMYMH (TUIOTHOCTH BEUIECTBA
KHUAKOCTH M TBEPAOrOo Tela, CHJIa TPEHUS CKOJIbXKEHUS, JIaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CHJIA, JCHCTBYIOIAs Ha IOIPY)KEHHOE B IKUAKOCTb TEJO,
KOX(QPUIHUEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXAHH3MOB), CIEAYS MPEIIOKEHHOU
MHCTPYKIMHU: IPU BBINOJIHEHUH U3MEPEHUN COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIUUCIISITh 3HAYEHNUE UCKOMOM BEIMYUHBI,



coOyoaTh IpaBUja TEXHUKM O€30MacHOCTH mpu pabore ¢ 1a00opaTOpHBIM
000py0BaHUEM;

yKa3bplBaTh MPUHLUIBI JACUCTBUS NPUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIA U
HETOBIKHBINA OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapakTepu30BaTh MNPUHIUNBI JEHCTBUS H3YYEHHBIX HPUOOPOB U TEXHUYECKHX
YCTPOICTB € ONOpPOH Ha HMX onucaHusl (B TOM 4YHCIE: MOJUIMIHUKH, YCTPOHCTBO
BOJIONPOBOJA, THAPABIMYECKUNA IIPECC, MAHOMETP, BBICOTOMEpP, IOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ysl 3HaHHUA O CBOMCTBaX (PU3UUECKUX SIBICHUH M HEOOXOAUMBIE
¢bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMALMIO O MpUMEpax) MPAKTUIECKOTIO
UCTIOJNB30BaHUS (PU3MYECKUX 3HAHUH B TOBCEAHEBHON JKU3HU JUIS OOECIICYCHHS
0e30macHOCTH IpH OOpalleHud C NpudbOpaMu M TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHS 3J0POBbS W COONIIOJICHWSI HOPM DKOJOTHYECKOTO IOBEIEHHUS B
OKpY>Karollleil cpee;

OCYLIECTBIISATh OTOOp HMCTOYHUKOB HMH(popMmanuu B MHTepHETe B COOTBETCTBUU C
3aJJaHHBIM ITIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUHM U ITyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIJACISATH HHPOPMALIHIO, KOTOPAs SBISETCS MPOTHBOPEUYHBON
WA MOXET OBITh HEJJOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBHIIOJHEHUN Yy4eOHBIX 3a/laHUil HayYHO-IOMYJSPHYIO JINTEPATYPY
(U3MYECKOT0 COAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypchl cetu HHTepHer,
BJAJETh MPUEMaMU KOHCIEKTHUPOBAHMS TEKCTa, MpeoOpa3oBaHusl WHGPOpMAIUU U3
OJIHOM 3HaKOBOM CHUCTEMBI B JIPYTYIO;

Co3/laBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(opManuu (Gpu3nyeckoro cojepkaHus, B TOM 4yHcie MyOIuyHO AeaTh
KpaTKHe COOOIICHUS O pPe3ysibTaTax MPOEKTOB WM YUEOHBIX UCCIIECAOBAHUH, TIPU ITOM
IPaMOTHO HCIOJIb30BaTh MW3YYEHHbI MOHATUHHBIM anmapar Kypca (QU3UKH,
COIIPOBOXAAThH BBICTYIIJICHUE NIPE3ECHTALIUEM;

IIPY BBITIOJIHEHUH YYE€OHBIX MMPOEKTOB M MCCIIEOBAHUN pacTpeiessiTh 00sI3aHHOCTH B
IpyNIe B COOTBETCTBUHU € ITOCTABJICHHBIMHU 3a/ladyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JEWCTBUH, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBI BKJIA[ B JAEATEIBHOCTH TPYIIIHI,
BBICTPaMBaTh KOMMYHHUKAaTUBHOE B3aMMOIECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIINX.

K konmy oOyuenus B 8 kJjacce npeaMeTHble pe3ybTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
OTpaxkaTb cHOPMHUPOBAHHOCTD y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJN, TEIJIOBOE JIBHXKEHHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHMS BEILeCTBA, KPHUCTAJUIMYECKHWE U aMop(HbIE Tena,
HACBILIEHHBIA ¥ HEHACBIIICHHBIN Map, BIAXHOCTh BO3/AyXa, TEMIEpaTypa, BHYTPEHHSS
SHEPrusl, TEIJIOBON JIBUTATENb, JIEMEHTAPHBIN NEKTPUUECKUIN 3apsi], dIEKTPHUECKOE
1oJie, TMPOBOJHUKH U JUDJICKTPUKH, MOCTOSHHBIM SJICKTPUUYECKUN TOK, MAarHUTHOE
T10JIE;

pasnuyath SBJICHUS (TEIJIOBOE pACHIMPEHUE W CXKaTUE, TEeIUlonepenaada, TErioBOe
paBHOBECHE, CMauyMBaHHUE, KalNWUISIPHbIE SBJICHUSA, UCIApPEHUE, KOHACHCAIMS,
TIJIaBJICHUE, KPUCTAJUTH3ALIUS (oTBepaeBaHue), KUIICHUE,  TeIulonepenaya
(TeTIONPOBOIHOCTh, KOHBEKIIMS, W3JIYYCHHUE), AJICKTPU3alUs Tel, B3aUMOJCHCTBUE
3aps0B, JCUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHE, B3aWMOJIECHCTBUE
MarHuToB, JCWCTBHE MAarHUTHOTO IOJIS Ha MPOBOAHHUK C TOKOM, AJIEKTPOMArHUTHAs



UHAYKIMS) 10 ONMCAHMIO HX XapaKTEpHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (DU3UYECKOE SIBJIICHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBICHUN B OKPYXKAIOIIEM MHUpE, B
TOM uucie (GU3NYECKUE SBJICHUS B MPHUPOJC: IOBEPXHOCTHOE HATSHKEHHE U
KaNMWUISIPHBIE SIBJICHHUS B TMPUPOAE, KPHUCTAUIBI B mpupoae, uznydenue ConHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 0Opa30BaHME POCHI, TyMaHa, MHEs, CHeTa,
QJIEKTPUUYECKUE SIBICHUS B aTMocdepe, DIIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHMTHOE IOJIe 3eMJIM, JIPEi( MOIIOCOB, POJIb MArHUTHOTO IOJS JUISI JKU3HH Ha
3emiie, MOMSPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATH CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKK) (PU3HUECKUX SBIICHUN;

OIMKUCBIBATh U3YYCHHBIC CBOMCTBA Tel1 U (1)I/I3I/I‘~I€CKI/I€ SABJICHUS, UCIIOJIB3YS (1)I/I3I/I‘~I€CKI/I€
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSISI SHEprusi, KOJWYECTBO TEIUIOTHI, YyJAEJIbHas
TEIUNIOEMKOCTh ~ BEIIECTBA, YyJACIbHAs TEIUIOTA IUIABJICHUsS, YJIelbHAs —TeIuioTa
napooOpa3oBaHusi, yjAeIbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIIMEHT MOJIE3HOTO
HeﬁCTBHﬂ TEIJIOBOU MalllrHbl, OTHOCUTCJIbHAA BJIAXKHOCTH BO31YyXa, BHGKTpI/I‘-IeCKI/Iﬁ
3apsiji, CHJa TOKA, OJJIGKTPHUYECKOE HAlpsHKCHUE, COMPOTUBIICHUE IPOBOJIHUKA,
yIIeTbHOE COMPOTHBIICHUE BEIIECTBA, pab0oTa M MOUTHOCTH JIEKTPUIECKOTO TOKA), MIPH
OIMMMCAHUHN TIPAaBHUJIBHO TPAKTOBATH (1)I/I3I/I‘-I€CKI/H>'I CMBICJI HCIHOJB3YCMbBIX BCJIWYHH,
0003HAYCHHS M CIUHMIIBI (PU3UUYCCKUX BEIUYHMH, HAXOJUTh (OPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (DHU3MYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaduKu
HN3YUYCHHBIX 3aBUCHUMOCTEN (1)I/I3I/I‘~I€CKI/IX BCJINYNH,

XapaKTepU30BaTh CBOMCTBAa Tel, (DU3MUYECKHE SIBICHHS M IPOLECCHI, HCIIONIB3Ys
OCHOBHBIC ITIOJIOKCHUA MOJIGKy.]'IHpHO-KHHGTH‘-IGCKOﬁ TCOpHUH CTPOCHUA BCIICCTBA,
INPUHLMIT CYNEPHO3UIMN MO0JeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsiga, 3akoH Oma s ydacTka uemnu, 3akoH JDxoyns—JIeHna, 3aKOH coOXpaHEHUS
SHEPIuH, MPH STOM JIaBaTh CIOBECHYI (HOPMYJIUPOBKY 3aKOHA M 3allMChIBATH €0
MAaTE€MaTU4YCCKOC BBIPAKCHUC,

OOBSICHATh (DU3UYECKHE IMPOIECCHl M CBOWMCTBA TEJ, B TOM 4YHCIC M B KOHTEKCTE
CI/ITyaHI/II;'I IMPAaKTUKOOPUCHTUPOBAHHOI'O XapakTepa: BBIABIIATH
MPUYUHHOCJICACTBCHHLIC CBA3HU, CTPOUTH O6”I)$ICH€HI/I€ n3 1-2 Joruyeckux IIaros ¢
OIopoii Ha 1—2 M3YYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUHN, PU3NUYECCKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3a7adyd B 2-3 JICHCTBHS, HCHOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBs3bIBatONIME (DM3MYECKHE BEIMYMHBI: Ha OCHOBE aHAIW3a YCJIOBUS 3a/a4u
3aIllUCBIBATh KPATKOE YCJIIOBHUE, BBIABIATH HEIOCTATOK JAHHBIX IS PEIICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYITBI, HEOOXOIUMBIE JIJIsl €€ PEeIICHHsI, IPOBOJAUTH PACUETHI U
CpaBHHUBATDH IMOJYYCHHOC 3HAYCHHC (1)H3I/I‘-I€CKOI>1 BCJINYHNHBI C U3BECTHBIMU JaHHBIMU,
pacro3HaBaTh TPOOJEMbI, KOTOPbIE MOXXHO PEIIUTh NPU IMOMOIIM (PH3HUECKUX
METOJIOB,  WCIIONB3ys  ONMCAHWUE  HCCICJOBAaHUS,  BBUICIATH  IPOBEPSEMOC
MMPCANOJIOXKCHUC, OLUCHHUBATL IMPABUIIBHOCTL IIOpAAKa HNPOBCACHUA HCCICOOBAaHMA,
JieTIaTh BBIBOIBL;

MIPOBOJIUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUECKUX SBICHUNA WIH (PU3UYECKUX CBOWCTB
Ten (KamwuUIIpHBIC SBJICHUS, 3aBUCHMOCTh JaBICHHS BO3JyXa OT ero o0béMa,
TEMIICPATYPbI, CKOPOCTHU IMPOLECCa OCTbIBAHWA W HAIrPpCBaHUs IIPU U3JTYYCHHUU OT IUBCTA
u3iydaronieil  (MOTJIOMIAroNIei) TOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOJBI  OT
TEMIEepaTypbl KUJIKOCTH M IUIOMIAAX €€ TOBEPXHOCTH, OJJICKTpH3AlMs Tl U



B3aMMOJICHCTBHE JJICKTPUYECKUX 3apsI0B, B3aUMOICHCTBHE MOCTOSHHBIX MArHUTOB,
BU3yaJIM3allis] MATHUTHBIX MOJICH MOCTOSHHBIX MAarHUTOB, IEHCTBUS MATHUTHOTO TIOJIS
Ha TMPOBOJAHHUK C TOKOM, CBOWMCTBA 3JICKTPOMArHUTa, CBOWCTBA 3JICKTPOJBUIATEIIS
MOCTOSIHHOTO TOKa): (OpMyJIMPOBaTh MPOBEPSAEMbIC TMPEIIONIOKEHHS, COOMpaTh
YCTAHOBKY W3 MpPEJIOKCHHOTO O00OpYJOBaHMs, OIUCHIBATE XOA ONbBITA U
(hopMyJIUPOBATH BHIBOJIBI;

BBIMOJIHST MPSIMbIE M3MEPEHHUS TEMITEPATypPhbl, OTHOCHTEILHON BIAKHOCTH BO3IyXa,
CHJIBI TOKA, HAMpPSDKEHUS C HCIOJIb30BAHHEM aHaJOrOBBIX NPHUOOPOB M JaTYMKOB
(bHU3MYECKUX BEJIWYMH, CPAaBHHBATh pPE3YJIbTAThl H3MEPEHHUH € YYETOM 3aJaHHOU
aOCOJTFOTHOM TOTPEITHOCTH;

MPOBOANUThH MCCICIOBAHUE 3aBHCUMOCTH OJHON (DU3UUECKON BEJIMYMHBI OT IPYroM ¢
HCIIOJIb30BAHUEM TMPSIMBIX U3MEPEHUH (3aBHCHMOCTD COMPOTHBIICHUS MPOBOJAHUKA OT
ero JUTMHBI, IJIOIAAN MOMEPEYHOr0 CEYCHUS U YAEIBHOTO COMPOTUBIICHUS BEIIECTBA
MPOBOIHUKA, CHJIbI TOKA, UIYIIEr0 Yepe3 MPOBOIHKK, OT HAMPSDKEHHS Ha MTPOBOIHHKE,
UCCJICIOBAaHME MOCJICAOBATEIBHOTO U IMapaLIeIbHOIO COCJMHEHHI MPOBOIHUKOB):
IUTAHUPOBATh UCCIEIOBAaHUE, COOMPATh YCTAHOBKY M BBIMOJIHATH M3MEPCHHS, CICIYs
NPEI0KEHHOMY IIJIaHy, (UKCHPOBATh PE3yJbTAThl MOJTYYCHHOW 3aBUCHMOCTH B BHUJIE
TabsMIl ¥ TpaduKOB, JeIaTh BHIBOIBI 110 PE3YJIbTATaM HCCIICAOBAHNUS;

MPOBOJIUTh KOCBEHHBIC M3MEPCHHs (U3NUYECKUX BEIHUYWH (yIaebHAs TEIIOEMKOCTD
BEILIECTBA, CONPOTUBIICHHE MPOBOJIHUKA, paboTa U MOLIHOCTH AJICKTPUYECKOIO TOKA):
[UIAHUPOBATh HM3MEPEHHsI, COOMpaTh HSKCICPHUMEHTAIbHYIO YCTAaHOBKY, CIEIys
MIPEUIOKEHHON MHCTPYKIIUH, U BBIYUCIISITh 3HAYCHUE BEJITUUNHBL;

coOMIOIaTh MpaBWJIa TEXHUKH 0€30MacHOCTH mpu  pabore ¢ J1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPHHIUIbBI JICUCTBHS WM3YYEHHBIX MNPHOOPOB M TEXHUYECKUX
YCTPOWCTB € OIMOPOM Ha WX OnucaHus (B TOM YHCIE: CHCTEMa OTOIUICHHUS JOMOB,
THTPOMETp, MapoBasi TypOWHA, aMIIEPMETpP, BOJBTMETP, CUCTUMK DIICKTPHUCCKOU
SHEPTUH, DICKTPOOCBETHUTEIbHBIC MPHOOPHI, HArPEBATEIbHBIC 3JIEKTPOMPHOOPHI
(mpuUMepBI), SACKTPUUYCCKHE IPEIOXPAHUTEIH, O3JICKTPOMArHHUT, 3JICKTPOIABHIATEIIb
MOCTOSIHHOTO TOKA), HWCIONb3ys 3HAHHUS O CBOWCTBAX (DU3MYECKUX SBICHUHA W
HEOOX0MMbIE (PU3MYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHHUYCCKHUE YCTPOMCTBA M H3MEPUTEIIbHBIC MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHUIKOCTHBIH TEPMOMETP, TEPMOC, MICUXPOMETP,
TUTPOMETP, JBUTATENIb BHYTPEHHETO CrOPaHUs, 3JEKTPOCKOI, PEOCTar), COCTaBISThH
CXEMBI JJICKTPUYECKUX IIENeH C TMOC/IEI0BATEIbHBIM U MapalIeIbHBIM COCAUHCHUEM
3JIEMEHTOB, pa3Jinyasi yCIIOBHbIC 0003HAUCHHS HJIEMEHTOB DJICKTPUUSCKHX LICTICH;
OPUBOIUTH TMPUMEPbl (HAXOMUTh HMHGPOPMAIMIO O MPUMEPax) MPAKTHYECKOrO
UCIIOJIb30BaHUS (DU3UYECKUX 3HAHUM B TMOBCEAHEBHOW JKU3HHM IS OOCCIICUCHHS
0e30MacHOCTH TpU OOpallleHMd C NPHOOpaMH U TEXHUYECKUMH YCTPOHCTBAMH,
COXpAHCHHS 3/I0POBbSI W COOJIIOJICHHSI HOPM DKOJOTHYECKOTO ITOBCACHHUS B
OKpY>Karollleil cpee;

OCYIIECTBJIATh TMOUCK HH(pOpManuu (GU3HNUECKOro cojaepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUH M MyTEM CpaBHCHHS OMOJIHUTEIBHBIX HCTOYHUKOB
BBIJICIATh WH(OPMAIIHNIO, KOTOpas SIBIACTCA MPOTUBOPEYMBOM HWIIH MOXKET OBITh
HEJIOCTOBEPHOI;



MCIIOJIb30BaTh MPH BHIMOJHEHUHN YYEOHBIX 3a/laHuil HAYYHO-MIOMYJISIPHYIO JTUTEPaTypy
(bU3MUECKOTO COJep>KaHusl, CHpPaBOYHBIE MaTepuainbl, pecypchl cetu WHTepHer,
BIIQJICTh MPUEMAMH KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus WHPOpPMAIUU W3
OJIHOM 3HaKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M KpPATKHE YCTHBIC COOOIICHHS, 0000IIas
MH(OPMAIINIO U3 HECKOJIBKHX HMCTOYHUKOB (DM3MUYECKOTO COJEP)KAaHUsS, B TOM YHCIIC
myOJMYHO  MPEACTaBIATh  Pe3yiabTaThl MPOCKTHOM WM  HCCIIEN0BaTEeNIbCKOU
NEeSATEeIbHOCTH, TIPH 3TOM T'PaMOTHO HCIOJIb30BaTh M3YYCHHBIM MOHATUHHBIN ammapar
Kypca (hU3HUKH, COMTPOBOXK/IATh BBICTYIUICHUE MTPE3CHTALINEH;

IPU  BBIMIOJIHEHUHM YYEOHBIX TMPOEKTOB U HCCIEAOBAaHUN (DU3UYECKUX ITPOLIECCOB
pacnpenensats o0s3aHHOCTH B TPyIIE B COOTBETCTBUU C IMOCTABICHHBIMH 3a/ladaMH,
CIIeIUTHh 3a BBHINIOJIHEHHEM IUIaHA JCUCTBUH W KOPPEKTUPOBATh €ro, aJaeKBaTHO
OIICHMBAaTh  COOCTBEHHBIM BKJaJ B  JCATEIBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHKATHUBHOE B3aHMO/ICICTBHE, MIPOSBIISAL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xonmy oOyuyenust B 9 Kjacce mpeIMeTHBIE Pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb cHOPMHUPOBAHHOCTh y O0OYUAOLIUXCSI YMEHUI:

WCMOJIb30BaTh IOHATHS: CHCTEMA OTCYE€Ta, MaTepUalbHasl TOYKA, TPACKTOPUS,
OTHOCUTENbHOCTh MEXaHMYECKOTo JABMXKEeHHUs, nedopManus (yrnpyras, miacTUueckas),
TpEHUEe, UEHTPOCTPEMUTEIBHOE YCKOPEHHWE, HEBECOMOCTb U MEpPErpy3Ku, ULEHTpP
TSYKECTH, aOCOJIIOTHO TBEPAOE TEJNO, LIEHTP TSHKECTU TBEPJAOro Tejla, paBHOBECHE,
MEXaHWYECKHe KOJICOaHWS W  BOJIHBI, 3BYK, WHQPa3ByK ©  YIBTPa3BYK,
AJICKTPOMArHUTHBIC BOJIHBI, ITKaja 3JCKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaIbHO30PKOCTh, CIEKTPhl HUCIYCKaHWs W TOIIolIeHus, anbda, Oera- W ramma-
W3IIy4€HUS], U30TOMbI, SJEPHAst SHEPIeTHKA;

pa3nuyath SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHUE, CBOOOIHOE Ta/ICHHE T, PABHOMEPHOE
JBH)KEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JBH)KCHUE,
KojebaTenbHOE NBIKEHHUE (3aTyXalollue M BBIHYXKICHHBbIE KoJieOaHMs), PE30HAHC,
BOJIHOBO€ JIBOKEHUE, OTPAKEHUE 3BYKa, MPAMOJIHMHENHOE pacIpOCTpAHEHUE,
OTpa)K€HUE U MPEJIOMJIICHUE CBETA, ITOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0ermoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PAJIMOAKTHBHOCTh, BOZHHUKHOBEHUE JIMHEWYATOTO CIIEKTPA H3TyYCHUS)
[0 ONHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
naHHoe (GU3UYECKOE SIBIICHUE;

pacrno3HaBaTh IPOSBICHUE U3yUYEHHBIX (PU3NUYECKUX SIBICHUN B OKpYyKarolieM mupe (B
TOM 4Hclie (PU3UYECKUE SBJIICHUS B NPHUPOJIC: MPWIMBEI U OTIIUBBI, JBMKCHUE IJIAHET
ConHEe4HOM CUCTEMBI, PEAKTUBHOE JBUYKEHUE KUBBIX OPTAHU3MOB, BOCIIPHUSTHE 3BYKOB
JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEHUCMHUYECKHME BOJIHBI, I[YyHaMH, 3XO, LIBE€Ta TelIl,
ONTUYECKUE SBICHUS B  MpUpoAe, OHolormyeckoe JEHCTBUE  BUIUMOTO,
yIBTPaUOIIETOBOTO M PEHTTEHOBCKOTO H3JIyUYCHUW, €CTECTBEHHBIM PaMOAKTUBHBIN
¢boH, KOCMHYECKHE JIy4d, pAAHMOAKTHUBHOE W3JIyY€HHE MPUPOIHBIX MHUHEPAJIOB,
NENCTBUE PAIMOAKTUBHBIX U3IIyUCHHI Ha OPraHU3M 4YeJIOBEKa), IIPU 3TOM IEPEBOIUTH
MPAKTUYECKYIO0 3a7a4y B y4eOHYIO, BBIJCIATH CYIICCTBCHHBIE CBONCTBa (TIPU3HAKH)
(bu3MYECKUX SIBICHUN;

OTKCHIBATh U3YUCHHBIC CBOMCTBA Tel U (GU3NYECKUE SABIICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYUHBI (CPEeIHsIsI U MTHOBEHHAs CKOPOCTh Teja MPU HEPABHOMEPHOM JIBHXKCHHH,



YCKOpEeHHE, TepeMelIeHne, MyTh, YIJIoBas CKOPOCTh, CHJa TPEHHUS, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOHOIO TaJCHHsI, BEC Tella, UMITYJIbC TeJa, UMITYJIbC
CHJIBI, MEXaHMUYECKasi pab0oTa U MOIIHOCTh, MOTEHIHAIbHAS SHEPTHUS TeNa, TMOIHITOTO
HaJI TIOBEPXHOCTHIO 3eMJIM, MMOTCHIMAIbHAS YHEPTHS CKATON MPYKUHBI, KHHETUYECKast
SHEprus, TOJHAs MEXaHWYECKas HSHEprus, MEpUOJ W 4YacToTa KOJICOAHWH, UIMHA
BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTH CBETa, IMOKA3aTellb MPEIOMIICHUS
Cpenpl), MPH ONMUCAHWU TMPABHIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIIOJIB3YEMBIX
BEJIMYMH, OOO3HAYCHUS M CIUHUIBI (DU3MYCCKHX BEIUYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3UUECKYI0 BEIMYHMHY C JPYTMMH BEITUYWHAMH, CTPOUTH
rpadyKy M3yYCHHBIX 3aBUCUMOCTEH (PU3NYCCKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SIBICHUS M MPOLECCHI, UCIOIb3Yys 3aKOH
COXpaHEHHS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMII CYIEPIO3UIUU CHII,
MPUHIUI OTHOCUTENBHOCTH [ asmies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3aKOHBl OTPKEHHS M TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHCHHUsS 3apsIOBOTO U
MacCOBOTO YHCENl TpPH SJIEPHBIX pPEaKIUsAX, IPH OSTOM JaBaTh CJIOBECHYIO
(bOpMyYITHPOBKY 3aKOHA U 3aIMChIBATh €0 MATEMATHYECKOE BBIPAKEHHUCE,

OOBSICHATh (h)M3UYECKHE IMPOIECCHl M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CHUTyallUld  TPAaKTUKOOPUEHTHPOBAHHOTO  XapaKTepa:  BBIBIATH  IPUYHHHO-
CIIC/ICTBEHHBIC CBSI3U, CTPOUTh OOBCHEHHE U3 2—3 JIOTHYECKHX IIIaroB ¢ OIMOPOi Ha 2—
3 Uu3yuYeHHBIX CBOWCTBa (U3WYECCKUX SIBJICHUH, (U3NYCCKHX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemarh pacu€THbIC 3a1a4n (ONMUPAOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHIA), HCIIOJb3Ys
3aKOHBI M (HOpMyYJIBI, CBSA3BIBAIONIME (PU3MUECKHE BEIMYHMHBI: HAa OCHOBE aHaIM3a
YCIIOBHSI 3a/laydl  3alMCHIBATh KPAaTKOE YCIOBHE, BBIABISATH HENOCTAIONINE WIIH
M30BITOYHBIC JIAHHBIC, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIC JIJISI PEIICHHUS,
NPOBOJUTh PACYETHl W OICHMBATh PEATUCTUYHOCTh TOJYYCHHOTO 3HAYCHHS
(U3HYECKON BEIIMYUHBL,

pacro3HaBaTh TPOOJEMbI, KOTOPbIE MOXXHO PEIIUTh NPU IMOMOIIM (PH3HUECKUX
METOAOB,  HCIONB3ysd  ONHCAaHUE  HWCCICAOBAaHMS,  BBIICIATH  IPOBEpsSEMOE
MPEIIOI0KEHNE, OICHUBATh IPAaBWIBHOCTh MOPSAKA IPOBEIACHUS WCCIIEIOBAHUA,
JeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIFOICHHUH U OIBITOB;

MIPOBOJIUTH OMBITHI MO0 HAOMIOJCHUIO (PU3MUYECKUX SBICHUNA WIH (PU3MYECKHX CBOWCTB
Ten (M3ydeHue BTOPOro 3akoHa HpOTOHA, 3aKOHA COXpaHEHHs YHEPTUHU, 3aBUCUMOCTh
nepro/ia Kojebanuii MpyKMHHOTO MasgTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI 1
HE3aBUCHUMOCTh OT aMIUTUTYbl MaJbIX KOJCOaHUH, MPSIMOJIMHEHHOE PACIIPOCTPAHCHHE
CBETa, pasJIOKEHHe OeNoro cBeTa B CIEKTp, H3YYCHHE CBOWCTB H300paKEHHS B
IUIOCKOM 3€pKaJle M CBOMCTB W300pakeHHs] MpeaMera B COOHMpAloNIel JIMH3E,
HAOJIOZCHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB H3IYYCHHS): CAMOCTOSTEIHHO
coOMpaTh YCTAHOBKY U3 U30BITOYHOTO HAOOpa 000pyI0BaHMUS, OITUCHIBATH XOJI OIBITA U
€ro pe3yibTaThl, (POPMYITHPOBATH BHIBOBI;

MPOBOJIUTh NPU HEOOXOAMMOCTH CEPHI0 NPSMBIX H3MEPEHHMU, OMpeaessisi CpeaHee
3HAYCHUE H3MEpSeMON BEMUYMHBI ((POKYCHOE pAacCTOSHUE COOUPAIOLICH JIMH3bI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPHUTEIILHOTO IIPUOopa);

MPOBOJIUTH HCCIIEAOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOJIb30BAaHHEM
OpSMBIX M3MEPEHHH (3aBHCHMOCTh IIyTH OT BPEMEHH TIPH PABHOYCKOPEHHOM
JBYDKEHUM 0€3 HadalbHOM CKOpPOCTH, TIIepuoja KOJICOAHUH MaTeMaTHYeCKOTro



MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU YIJla OTPa)XCHHUsS CBETa OT yrja NaJeHUs U
yIJla MpejJoMJIeHUs OT yrjla HaJieHus): MJaHUPOBaTh UCCIIEI0BaHHE, CAMOCTOATENBHO
coOupaTh YCTaHOBKY, (PUKCHpPOBaTh pPE3yNbTaThl IOJYYCHHOH 3aBUCUMOCTH
(¢u3nUecKux BEIMYMH B BHJIE TAOMUIl U rpaduKoB, AejIaTh BBIBOABI 110 Pe3ylbTaTaM
UCCIIEIOBaHUS;

MPOBOJIUTh KOCBEHHBIC HM3MEPEHUS (PHU3UUECKUX BEIUYMH (CPEmHss CKOPOCTh U
YCKOpEHHUE Tela MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOAHOTO MajeHus,
KECTKOCTh TPYXKUHBI, KOIPPHUIMEHT TPEHHsI CKOJIBKEHHUS, MEXaHHUYecKas padora u
MOIIHOCTb, 4YacTOTa M MEpHoj KojeOaHWi MaTeMaTHYecKOro U MpPYKUHHOIO
MasTHUKOB, ONTHYECKass cujia CcoOMparolmed JMH3bl, paJMOAKTUBHBIA  (HOH):
TUTAHUPOBATh M3MEPEHUs, COOMpATh HKCHEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH
U3MEpeHus, ciaeaysl NPeasIoKEHHON MHCTPYKLMH, BBIUUCISTH 3HAUEHUE BEJIMYUHBI U
aHAJIM3UPOBAaTh IIOJYYEHHBIE PE3yJIbTaTbl € Y4ETOM 3aJaHHOW IIOTPEIIHOCTH
U3MEPECHU;

coOyoaTh IpaBUja TEXHUKM O€30macHOCTH mpu pabore ¢ 1a0opaTOpHBIM
000py0BaHUEM;

pa3nuyaTh OCHOBHbIE NPU3HAKU M3YYEHHBIX (DU3MYECKMX MOJEJeH: MarepuaibHas
TOUKa, a0CONIOTHO TBEPJOE TENO, TOYEUHBIH HMCTOYHHMK CBETa, JIyd, TOHKas JIMH3a,
IJIaHEeTapHasi MOJIEJIb ATOMA, HYKJIOHHAs! MOJIEJIb aTOMHOTO 1pa;

XapaKTepu30BaTh MNPUHLUNBI JEHCTBUS H3YYEHHBIX HPUOOPOB U TEXHUYECKHX
YCTPOICTB C ONMOPOM HA UX ONUCAHUSA (B TOM UKCIE: CIUAOMETP, JaTUUKU ITOJOKEHHUS,
paccTosIHUS U YCKOPEHHUS, paKeTa, 3X0JI0T, OYKH, IEPUCKOTI, (OTOaMnIapar, ONTHIECKUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ysd 3HAHHUS O
CBOMCTBAX (PU3MUYECKUX SIBJICHUN U HEOOXOAUMbIE PU3NYECKNE 3aKOHOMEPHOCTH;
HCII0JIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX MPOLIECCOB IPHU PELIEHUU Yy4eOHO-
IPAKTUYECKUX 3aJay, ONTUYECKUE CXEMbI I MOCTPOEHUsS] N300paKEHUH B IIOCKOM
3epKaJie ¥ cOOMparoLeil TNH3E;

IPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMALMIO O MpHUMEpax) MHPAKTUIECKOIO
UCTIOJB30BaHUSl (PM3MYECKUX 3HAHUH B TOBCEAHEBHON JKU3HU [UIS OOECTICYCHHS
0€30macHOCTH TpH OOpalleHud C TPUOOpaMU W TEXHUYECKUMH YCTPOHCTBAMH,
COXPAaHEHMs 3JI0pOBbs U COOJIIOJICHMS HOPM HKOJOIMYECKOrO IOBEIEHUS B
OKpY>KarolleH cpee;

OCYWIECTBIISITh MOWCK HMHPOpManuu (U3NIECKoro conepxkanus B HWHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIMPYSl TIOMCKOBBIM 3alpoc, HAaXOMUTh ITyTH OIPEIeICHUS
JIOCTOBEPHOCTH TOJIy4€HHOW HH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTENBHBIX HCTOUHUKOB;

HCI0JIb30BaTh IIPU BHIIOJHEHUHM YUEOHBIX 33aJJaHUN HAYYHO-IOMYJISIPHYIO JIUTEPATypy
(GU3MYEeCKOro CoAep)KaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu HHTepHer,
BJlaJeTh NpUEMAaMU KOHCIEKTHUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs WHPOpMALUU M3
OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/1aBaTb COOCTBEHHBIE MMCbMEHHbBIE U YCTHBIE COOOLIEHUs HA OCHOBE MH(OPMaIUU
U3 HECKOJIBKAX HMCTOYHUKOB (U3UYECKOTO COACPIKaHUs, IyOJUYHO TIPEACTABIATH
pe3yJIbTaThl IPOEKTHOW WM HUCCIIEN0BATENIbCKON NIEATENbHOCTH, IIPU 3TOM I'PaMOTHO
HCIOJIb30BaTh W3Y4YEHHbIM NOHATUHHBIM ammapar u3ydaemoro paszziena (U3MKud U



COINPOBOXAATh BBICTYIUIGHHE Mpe3eHTalueldl ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposBbie)
Kourpoabnbie IIpakTnueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. du3uka u e€ poJib B NO3HAHNH OKPYKAKIIET0 MUpPa
bubnnoreka [JOK
1.1 (0)) - 2
HBHKE = Hayka o PHpose https://m.edsoo.ru/7f416194
1.2 dusnueckue BETUINHEI 2 1 bubmorexa HOK
) https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METOJT TO3HAHUSI 2 1 bubmorexa HOK
) Y s https://m.edsoo.ru/7f416194
Uroro no pazueny 6
Pa3znen 2. [lepBoHayanbHble CBEeHUS 0 CTPOEHHUHU BelleCTBA
bubnuorexa [JOK
2.1 C 1
TPOCHHE BetecTa https://m.edsoo.ru/7f416194
29 JIBrykeHHE U B3aUMOACHCTBHE YaCTHUII ) 1 bu6mmoreka [IOK
' BeIlleCTBa https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 A 2
TPEraTHbIC COCTOANMA Betlectna https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Pa3nen 3. /IBu:xeHune u B3auMojieiicTBHeE TeJl
bu6 OK
3.1 MexaHnueckoe IBUKEHUE 3 nommorexa I

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnuoreka [JOK

2 n 4 1
3 HEPIIAL, Macea, IIOTHOCTD https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cruna. Buaer cun https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra30B
41 Jasnenue. [lepenava naBneHust TBEPABIMU 3 bu6mmoreka [IOK
’ TeNaMH, JKUIKOCTSAMH U razaMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.3 ATmoceproe naserme 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznea 5. PaG6ora u MomHoOCTb. JHEprus
bubnuorexa [JOK
.1 P 1
> a60Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bubnuorexa [JOK
32 Hpoctere mexarusmb! > ! https://m.edsoo.ru/7f416194
bubnnoreka [JOK
. M 4 1
>3 CAITCCKAL FHEpTiA https://m.edsoo.ru/7f416194
Hroro no pazngeny 12
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KosmnuecTBo yacos DJIeKTPOHHBIE
HaumenoBanmue pa3jiejoB H TeM nudposBbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (witpp )
NMporpamMMbl Bceero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcebl
Pazgen 1. TermioBble iBJICHUSA
1.1 CTtpoeHune U CBOWMCTBA BellleCTBa 7 bubmmorexa [OK
) p - https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
1.2 T 21 1 5
CTLTOBRIC MPOTECERT https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pazneun 2. DiiekTpryeckne 1 MArHUTHbIE SIBJIEHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tella 7 | bubnmoreka [JOK
) U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.2 IT I i 20 2 7
OCTOSTHHBIN JICKTPUICCKUHN TOK hitps//m.cdsoo.rw/7f418 1 ce
bubnuoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
2.4 6] 4
JICKTPOMATHITTHA HHAYKILA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 4 14.5


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (witpp )
NMporpamMMbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcebl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHU4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 | bubnuoreka [JOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 B i 20 1 3
SAMMOACHETBHE TeX https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 10 3
SaKOHEI COXpaHEHHS https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pasjnen 2. Mexanuveckue KoJie0aHus U BOJHBI
bubnuoreka [JOK
2.1 M 0 7 3
CXAMITICCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 M . 8 1 3
CXAHHHCCKHE BOIHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pasnen 3. DiieKTpOMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJTHBI
11 DIEeKTPOMarHuTHOE MoJIe U 6 ) bubnmnoreka [JOK
' AJICKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gea 4. CBeToBbIe ABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubnuoreka [JOK

4.1 2
3aKOHBI paclpOCTPAHEHHS CBETa 6 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
4.2
JIMH3BI U ONTHYECKUE TPUOOPBI 6 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
4.3 Paznosxenune 6eroro cBera B CIIEKTP 3 2 https-//m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bubnuoreka [JOK
1 41 4 1
5 CIIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM hitps//m.cdsoo.rw/7f41 ada6
5.2 CtpoeHnue aTOMHOTO s/1pa 6 1 bubmiorexa OK
' P AP https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
53 Anepisie pearii ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTtebHO-000011a101M I MOYJIb
6.1 [ToBTOpEeHME M 000OIICHNE COMCPIKAHUS 9 ) bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 Kinace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

INIOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne

w/n Tema ypoka

®u3nKa — Hayka O PUpOJE.
SIBnenus npupoael. Gusnveckue
SIBJIICHUS

KoanuecTBo 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3YYeHU S

JJIeKTPOHHBbIE HU(PPOBBIE
oOpa3oBaTe/ibHbIE

pecypchbl

MeXaHI/I‘{CCKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHEIC,
CBCTOBBIC, 3BYKOBLIC AABJICHUA

Ou3nyecKue BeIUIMHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenne
TEeMIIepaTypbl IPHU ITOMOIITH
YKUJIKOCTHOTO TEPMOMETpA U
JlaTYMKa TeMIepaTypol"

Kak ¢usuka u apyrue ecTecTBeHHBIC
HAyK{ U3Y4aloT MPUPOTY.
EcTecTBEeHHOHAy4HBIN METO/
no3Hanus. Onrcanue GU3HIeCKUX
SIBJIEHUU C IIOMOIIBIO MOJENIEN

VYpok-uccienoanue "[IpoBepka
TUIOTE3bI: JaTbHOCTD MONETA
HIapuKa, MyIeHHOro
TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM
0oJbIIe BbICOTA MycKa"

bubnuorexa [JOK
https://m.edsoo.ru/ff09{72a



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

bubnuoreka [JOK

IIJIOTHOCTH

7 FIOKASHIBAIOTIIC AMCKPETHOC https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBM>KEeHHE 4acTull BellecTBa buomiorexa LHOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMBITHI 11O
9 HaO0JII0ICHUIO TEIIOBOTO
pacuImpeHus ra3oB»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmMocBs3bp MEXTy CBOMCTBAMU
BEIIICCTB B Pa3HBIX arperaTHBIX
1 COCTOSIHUSIX M UX bubmmoreka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHhIX
COCTOSTHHH BOJBI
MexaHndecKkoe IBHKSHHE.
12 PaBHOMEpHOE M HEpABHOMEPHOE buomiorexa LOK
https://m.edsoo.ru/ff0a05¢c6
JIBVDKCHUE
bubnuoreka [JOK
13 CropocTs. EuHHLEL CKopocTH https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyTtu 1 BpeMeHU IBUKEHUS bubmmorexa [OK
https://m.edsoo.ru/ff0a0ac4
HMuepuus. 3aKoH UHEPIUH.
15 BSaIf;O,Z[CfICTBI/IC TenpllclaK MpUYMHA bubmmorexa [OK
https://m.edsoo.ru/ff0a0c10
WU3MEHEHUSI CKOPOCTH JIBFKECHUS TEll
IInotHocTh BemiecTBa. Pacuer Bu6morexa LIOK
16 Macchl M 00beMa Tella Io ero

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

JlaGopaTtopHnast pabota

17 «OmnpeneneHye MIOTHOCTH TBEPAOTO
TeIa»
13 Pemienue 3anay 1o reme bubnnoreka [JOK
"[InoTHOCTH BeiecTBa" https://m.edsoo.ru/ff0al23¢
Cwita KaK XapaKTepHuCTHKa
19 B3auMoaercTBuA Teil. Cuita
ynpyroctH. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSKCHHS
(mepopmanu) mpy>KUHBI OT
MPUIIOKEHHOHN CHITBDY
21 SIBnenmne Tarorenus. Cuia TsSHKECTH
A buGotexa LIOK
| " https://m.edsoo.ru/ff0al778
3a7a4 o teme "Cuita TsoKecTH
Cwita TshKecTH Ha WX TUIaHETaXx.
23 duznyeckue xapali[fe};ICTHKH bubmorexa IOK
aHeT https://m.edsoo.ru/ff0a1502
24 Hsmepenue cui. Jlunamomerp bubmiorexa OK
https://m.edsoo.ru/ff0al8cc
bubnuoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al 778
CrioxeHue IBYX CHJI, HallpaBJIEHHBIX
26 10 OJHOU niﬂ?\,/lxoﬁ. ’ bubmmorexa [OK
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
7 Pemenne 3amau mo reme

"PaBHonelicTByrOmmas cun"



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpeHI/Ie CKOJIBKCHHUA U TPCHHUC

28 nokosi. Tpenue B npupojie u buomorexa LOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTtopHast pabora «3yuenue
3aBUCHMOCTH CHJIbI TPCHUS
29 CKOJIB)KCHUS OT CI/IJII)Ip JIaBJICHUS 1 buomiorexa LHOK
https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAFOITUXCS
MTOBEPXHOCTEH»
30 Pemenue 3agau Ha onpenenenne
PaBHOJICHCTBYIOIEH CHIIBI
Pemenue 3agau o temam: «Bec
31 tenay, «I'paduueckoe n3oOpaxeHue bubnmnoreka [JOK
cui, «CUIs», https://m.edsoo.ru/ff0alde0
«PaBHOZIEVCTBYIOIIAS CUID»
KonTtponpHas paboTa 1o TeMam:
«MexaHn4YecKoe JBUKEHUEY,
32 «Macca, mII0THOCTBY, «Bec Temay,
«'paduueckoe H300paKEeHUE CHITY,
«Cuib»
JHasnenue. CriocoObl yMEHbBILIEHUS U bubnuorexa [JOK
33
YBEIUYCHUS IaBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHUE Ta3a. 3aBUCUMOCTb
34 I[I[aBneHI/m rasa or ooréma buGmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEMIEPATyphl
Ilepenaua naBneHus: TBEPALIMU
35 TGJIIZH\?I/I, )KIJjIlIlKOCTSIMI/I u Ir)a)l:;aMI/L bubmmorexa [OK
https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBiieHUE B )KUJIKOCTH U Trase, bubmmoreka [JOK


https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC IlGﬁCTBHGM CHIJIbI
TAXKECCTHU

https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no reme «/laBneHue bubnmoreka [JOK
B )KHJIKOCTH ¥ ra3e. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
38 CooOmraronuecs cocyabl bubmmorexa [OK
https://m.edsoo.ru/ff0a2970
39 IMuapasnuueckuii mpecc Brbmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuaeBon
KUJIKOCTHBIM HAcOC
AtMmocdepa 3emiu. [Ipuannbl
CYIIIECTBOBaHUS BO3AYIIHON
41 o}gcl)lnquH 3eMiu. 3;3};4H(§HMOCTB bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5Sa
aTMoc(hepHOTro JaBJICHHS OT BBICOTHI
HaJl YPOBHEM MOps
4 Bec Boznyxa. AtmochepHoe bubnmnoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 Nzmepenune armocdepHoro bu6mmoteka [IOK
nasnenus. Oneir Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 JaBJIEHUS OT BI)ICOTIj)HIZIIl YPOBHEM buGmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepouns. AtmocdepHoe bubnmnoreka [JOK
45
JIaBJICHUE Ha Pa3JIMYHBIX BHICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme
"AtmochepHoe naBieHue"
47 JlelicTBUE KUJIKOCTHU U Ta3a HA bubmmoreka [JOK

HOTPYKEHHOE B HUX TEJO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

ApxumenoBa cuia

JlaGopaTopHnas pabota
«OrpeieneHNe BBITATKUBAIOIIEH

bubmnoreka [JOK

48 CWJIBI, ICHCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTH)
JlaGopaTopHas pabora 1o Teme
«HccnemoBanue 3aBUCHMOCTH Beca
49 Teaa B BI([)IIG oT 00BbEMa buomorexa LOK
. https://m.edsoo.ru/ff0a3514
MOTPYKECHHOU B )KHJIKOCTh 4aCTH
TeIa»
50 IInaBanue ten bubamorexa LOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas pabota
"KoHcTpynpoBaHue apeomMeTpa uiu
51 KOHCTPYHPOBAHUE JIOAKH U
orpeieNieHue eé
rpy30M0abEMHOCTH"
Pemenue 3agau mo remam:
57 «IlnaBanue cynoB. bu6mmoreka [IOK
BoznyxomnnaBanuey, «JlaBienue https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, KUIKOCTEH U Ta30B)»
bubnuoreka [JOK
>3 Mexanmieckas padota https://m.edsoo.ru/ff0a3{82
54 MomnocTts. EquHuiier MoniHocT bubmmorexa [OK
https://m.edsoo.ru/ff0a3 {82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOU IPH

oI6EME 110 JiecTHure"



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

57

58

59

60

61

62

63

64

[IpocTsie MexaHu3Mbl. Ppryar.
PaBHOBecue cuil Ha ppruare

KonTponbHas padora no teme
«/laBneHue TBEpABIX TEI,
KUJIKOCTEH U Ta30B» /
Bcepoccniickas npoBepoyHas
pabora

PesepBHEIit ypok. Pabora ¢
TEKCTaMHU 110 TeMe «JlaBiieHne
TBEPABIX TEJ, KUIAKOCTCH U Ta30B» /
Bcepoccuiickas nmpoBepouHas
pabora

Poruaru B TexHuKe, OBITY U IPUPO/IE.

JlabopaTtopHnast pabota
«HMccnenoBanue ycinoBuit
PAaBHOBCCHA pbldara»

Pemenue 3amay 1o Teme «Y CIIOBUSI
paBHOBECHS pblUara

KoaddurmenT mone3snoro neicTpust
MexaHu3Ma. JlaboparopHas pabota
«3mepenue KII/[ HakinoHHOM
TUTOCKOCTI

Pemrenne 3agau mo treme "Paborta,
MomHocTh, KIT/T"
Mexannyeckas dHeprusi.
Kunernueckas u moTeHIMaIbHAS
SHEprus

3aK0H COXpaHEHHUsI MEXaHUYECKOU

0.5

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0adfte

bubnuorexa [JOK
https://m.edsoo.ru/ff0a478¢e

bubnuorexa [JOK
https://m.edsoo.ru/ff0a48a6

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4252

bubnuorexa [JOK


https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPruu

https://m.edsoo.ru/ff0a4360

65

66

67

YPpOK-3KCIIEpUMEHT 10 TEME
"DKCHepUMEHTaIbHOE OIpEIETICHHUE
M3MECHCHUS KHHETUYCCKON U
MOTEHIIMATBLHON SHEPTUU MPU
CKaTBIBAaHHMH TEJIa I10 HAaKJIOHHOM
IUIOCKOCTH"

KonTponbHast padota no teme
«PaboTa 1 MOIITHOCTH. DHEPTHS»
PesepBHrlit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHn4ecKoe
nBmxenue"

bubnuorexa [JOK
https://m.edsoo.ru/ff0adeeb

68

PeseprHelit ypok. Pabora c
TekcTamu 1o Teme "Pabdora.
MoriHocTb. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Koan4yecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBBIE

J:;-)H Tema ypoka Beero Konrtpoabnbie | IIpakTuueckue fd[:;‘?EHI/IH o6pasoBaTe/IbHbIE
padoThI padoThI pecypchl

OcHOBHBIE TIOJIOKEHUS

MOJIEKYJIIPHO-KMHETUYECKOMN | bubmmoreka [JOK

TEOPHH U MX OIBITHBIC https://m.edsoo.ru/ff0a5256

MOITBEPKICHUS

Macca u pazmep aTOMOB M MOJICKYII 1

Mopaenu TBEpAOro, JKUAKOTO U

ra3())lo6pa3H0I1)f) COéTOHIiIHﬁ 1 Brbmmorexa LIOK
https://m.edsoo.ru/ff0a540e

BEIIleCTBa

OObsicHEHHE CBOMCTB TBEPAOTIO,

YKUJIKOTO U Ta3000pa3HOro

COCTOSIHMM BELIECTBA HA OCHOBE 1

MOJIO’KEHUN MOJIEKYIISIPHO-

KMHETUYECKOU TEOPUHU

Kpucrannmmueckue u amoppHbIe | bu6mmoteka [IOK

Tena https://m.edsoo.ru/ff0a5800

CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnorexka [JOK

[ToBepxHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530

TenoBoe pacuiupeHue u cxatue 1 Bubmnorexa LIOK
https://m.edsoo.ru/ff0a5a26

Temmnepatypa. CBs3b TEMIIEpATYPbI

CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS 1

YaCTHII

Buytpennsist sneprust. Criocoost 1 bu6mmoteka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

WU3MEHEHUS BHYTPEHHEW dJHEPIUu

https://m.edsoo.ru/ff0a5c60

bubmuorexa [JOK

10 Bragr remtonepe ain https://m.edsoo.ru/ff0a6412
Ypok-konpepenus "IIpakTuueckoe

1 HCIOJIb30BaHUE TEILIOBLIX CBOMCTB bubnuorexa [JOK
BEIIIECTB U MAaTEPUAJIOB B IIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuectBo Tenmnorel. Y neapHas bu6nmmoreka [IOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OajlaHca.

13 T:HJIOO6M€H U TEIIOBOE buomiorexa LOK

https://m.edsoo.ru/ff0a7088
paBHOBECHUE
JlaGopaTopHnas pabota
"UccnenoBanue sBICHUS bubmnoreka [JOK

14
TETIO00MEHA PU CMEIINBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BOAbI"

Pacuyer konu4ecTBa TEILIOTHI,

L5 HEO0OXOAMMOT0 JIJIsi HarpeBaHUs
TEJa U BBIICTSIEMOTO UM IIPH
OXJIAXKICHUH
JlaGopaTtopnas pabora

16 "OnplgzlenlgHHe I§)Iz[eJII>H017I bubmmorexa [OK

" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIICCTBA

17 DHeprus TouBa. Y ieiabHas bubnmmoreka [JOK
TETIOTA CTOPAHHUS https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpACBaHUE BuGmorexa LIOK

18 KPUCTAUIMYECKUX TEN. Y IeJIbHAst

TCIIII0TA I1J1aBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

JlabopaTtopHnast pabota
"OnpenencHue yaeabHON TEIUIOThI
IUIaBJICHUSA JIbaa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u KOHACHCALIHS.
Hcnapenne

bubnnoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nenpHas temiora
napooOpa3oBaHus U KOHICHCAIINH.
3aBUCUMOCTh TEMIIEPATYpPBI
KHIICHUS OT aTMOC(EPHOTO
JTaBJICHUS

bubnnorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3nyxa. JlJaboparopnas
pabota "Onpenenenue
OTHOCUTEIBbHOW BIIAJKHOCTH
BO3/IyXa"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha OIpCaAcCIICHUC
BJIA’JKHOCTHU BO3yXa

24

25

26

27

[IpuHnumbr paboTHI TEMIOBBIX
nsurareneil. [laposas TypOuna.
JIBurarenb BHyTPEHHETO CTOPaHUs
KII/I TermoBoro aBuratess.
TernioBbIe ABUTATENN U 3aI[UTA
OKpY>KaroIlen cpe/ibl

3aKOH COXpaHEeHHsI U MTPEBPALICHHS
SHEPTUU B TEILIOBBIX MpOIeccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o Teme "TernsoBbie ABJICHHUS.
M3menenue arperaTHbIX COCTOSIHUI
BemecTna”

bubmnoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bubnuorexa [JOK
https://m.edsoo.ru/ff0a8312



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonTponbHast padota no teme

bubnuoreka [JOK

28 "TennoBbie SIBIICHUS. ICISMGHGHI/IG ) hitps://m.cdsoo.ruw/f0ag6ac
arperaTHbIX COCTOSTHUI BEIIECTBA
29 Onektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B
Ypok-uccrienoBanue
30 "OnexkTpu3auus Tea UHAYKIUEH 1
IPU CONPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsoKeHHBIX TE. bu6mmoreka [IOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
1 HanpsiskeHHOCTB 2IEKTPUYECKOTO bu6mmotreka [IOK
nosist. [IpuHnun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AJICKTPUYCCKUX TIOJIeH
Hocurenu anekTpuueckux 3apsiioB.
33 OnemeHTapHbIN 3apaa. CTpoeHue
aToma
34 [IpoBOIHUKY U TUAJIEKTPUKH. 3aKOH bu6mmoreka [IOK
COXpaHEHHS AIEKTPHUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Penrenue 3a1a4 Ha IpUMEHEHUE bu6mmoreka [IOK
CBOMCTB 2JICKTPUYCCKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKUI TOK, YCIOBHUS €T0
36 cymecﬁBOBaHm. I/ICT(})]‘{HI/IKI/I buGmorexa HOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlelicTBUS 2JIEKTPUYECKOTO TOKA Brbmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
18 Vpok-uccienoanue "JleiictBre

SJICKTPHUYCCKOTIO I10JIA HAa



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MIPOBOJIHUKH M TUDJICKTPUKH"

DJIEKTPUUYECKUI TOK B MeTaslIax,

bubmuorexa [JOK

39 KUJKOCTSAX M razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas Lemb U e€
COCTaBHbIE YaCTH
Cuia Toka. JlabopatopHas pabora

41 "Usmepenue u pe?yﬂnz)OBagHe 0.5 Bubmmorexa LIOK

" https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DNEeKTpUUECKOe HalpsKEHHE.

4 Boast™merp. JIabopaTtopnas pabota 0.5 Bbu6mmoteka [IOK
"H3MepeHue u peryImpoBaHne https://m.edsoo.ru/ff0a9%¢14
HanpspkeHus"

ConpoTuBieHHe MPOBOAHHKA.
43 YHeJl;)bHOG conpOTIEBne}II[He bubmmorexa LIOK
https://m.edsoo.ru/ff0aa738
BEIICCTBA
JlaGopaTopHnas pabota
"3aBHCUMOCTD JIEKTPUYECKOTO
44 CONIPOTHUBIICHUS HpO]SOL[HI/IKa OT €ro 1 bubmiorexa OK
https://m.edsoo.ru/ff0aa738
JUTHHBI, TJIOMIAH ITOTIEPEIHOTO
cedeHus u matepuana"
3aBHCHUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma ajist bubmorexa HOK
https://m.edsoo.ru/ff0aa44a
y4acTKa [enu
JlabopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH CHJTBI BuGmmorexa LIOK
46 TOKa, UYIIET0 Yepe3 Pe3UCTop, OT 1

COIIPOTHBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocnemoBaTenbpHOE B napajjiCJIbHOC

47 COEMHEHUS MPOBOIHUKOB
JlabopaTtopHas padota "I[IpoBepka
43 IIpaBUJIA CIIOKEHUS HAIIPSIKECHUN bu6mmotreka [IOK
IIPY TIOCJIEIOBATEIIEHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 [paBWIa IJIsd CUJIBI TOKA IIPU bu6mmotreka [IOK
napajieIbHOM COCMHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopos"
Pemenue 3a1au Ha IpUMEHEHHE
50 3aKOHa OMaHHHH pastHquro bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
COCMHEHUS TIPOBOAHUKOB
PaGora u mourHOCTB
51 3J'IeKTpI/I‘leCKI(I;IFO TOKAa. 3aKOH bubmnorexa LIOK
https://m.edsoo.ru/ff0ab124
[xoyins-Jlenna
JlaboparopHas paboTa
52 "OnpgzlenzHHe I;)a6OTBI YA MOIIHOCTH buGmorexa HOK
" https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DIEKTPUUECKHE LIETTH U
53 NOTPEOUTENH IIEKTPUUECKOM bu6mmoteka [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
54 [TocTosiHHBIE MAarHUTBI, KX
B3aMMOJICICTBHE
55 VYpoxk-uccnenosanue "N3yuenue bubmmoreka [JOK
MOJIeH MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
56 MarunuTtHoe noje. MaruutHoe mnoJie bubnmoreka [JOK


https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

3eMild B €T0 3HaYeHUE IS )KU3HU
Ha 3emJie

[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUUECKHUE 3apsi/Ibl.

https://m.edsoo.ru/ff0acOba

bubnuoreka [JOK
57 3apspKeHHBIC Tela U UX
N . https://m.edsoo.ru/ff0abd2c
B3auMOIcHCTBUSA. [10CTOSIHHBIM
SJIEKTPUYECKUM TOK"
KonTponbHas padota no teme
"DJIeKTpUUECKHUE 3apsbl.
3apsoKeHHBIC Tella U UX
P . . bubnnoreka [JOK
58 B3auMojiecTBus. [locTosTHHBIN
_ https://m.edsoo.ru/ff0abeal
AJICKTPUICCKUN TOK" /
Bcepoccuiickast mpoBepoyHas
pabora
PeseprHblii ypok. Pabora c
TekcTtamu 110 Teme "IlocTosSHHBIN
59 . - bubnuorexa [JOK
AIEKTPUUCCKUN TOK
p B https://m.edsoo.ru/ff0acdc6d
Bcepoccuiickas npoBepoyHas
pabora
OmeIT DpcTena. MarauTHoe mose
P bubnuorexa [JOK
60 AJIIEKTPUUECKOTO TOKa MaruutHoe
https://m.edsoo.ru/ff0ac1d?2
MoJIe KaTyIIKA C TOKOM
[IpuMeHeHHE PIEKTPOMArHUTOB B
61 texHuke. JlaboparopHas pabota 0.5 bu6mmotreka [IOK
"N3ydenue neiicTBUSI MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJIsI HA IPOBOJHKUK C TOKOM"
DIIeKTPOIBUTATE b TIOCTOSHHOTO
P bubnuorexa [JOK
62 Toka. Mcnonp3oBanue

3J'IeKTp0I[BHFaTeJ'IeI>i B TCXHHUYCCKHUX

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

63

64

65

66

67

YCTPOWCTBAaX U HAa TPAHCIIOPTE.
JlaGopaTopHnas pabota
"KoHcTpynpoBaHue U U3y4yeHUE
paboThI BNIeKTpoABUTATENS "

OmnbiTel @apases. 3akoH
AJIIEKTPOMATrHUTHON UHIYKIUH.
IIpaBuno Jlenna

Onekrporereparop. CriocoOs
IIOJIY4E€HUS DIEKTPUUECKON
SHEPruu. DJIEKTPOCTaHLIUU Ha
BO300HOBIISIEMbBIX HCTOYHHUKAX
SHEPrUH

[ToaroroBka Kk KOHTPOJBHOMN paboTe
1o TeMe "DIJIEKTPUYECKHUE U
MarHUTHBIC SIBJICHUS"

KonTponbHas pabota no teme
"DJIeKTpUYECKUE U MAarHUTHbBIE
sBICHUS"

PeseprHelit ypok. Pabora c
TekcTtamu 1o Teme "TernoBbie
sBICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bubnuorexa [JOK
https://m.edsoo.ru/ff0acc5e

68

PeseprHblit ypok. Pabora c
TEKCTaMH I10 TeMe "MarauTHeie
sBjeHus"

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIACC

KoanyecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBBIE

J:;-)H Tema ypoka Beero Kontpoannsie IIpakTHuyeckue i[:;:eﬂﬂﬂ o0pasoBaTe/bHbIE
padoTsI padoTsI pecypchl

MexaHu4yeckoe JBUKECHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [JOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSAMOJIMHEWHOE | bu6mmoteka [IOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE MPsSMOJIIMHEWTHOE
nekenue. CpeaHsis 1 MTHOBEHHAS 1
CKOPOCTH
[IpsiMonrHENTHOE paBHOYCKOPEHHOE 1 bubnunoreka [JOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTI'O JIBUKEHUS. 1
I'paduk ckopoctu
Jlaboparopuas pabora
"OmnpeneneHne yCKOpEHus Tena npu | | bubmmoreka [JOK

PaBHOYCKOPEHHOM JBUKEHUH T10
HAKJIOHHOM MJIOCKOCTH"

https://m.edsoo.ru/ff0adb18

CBo0Ooguoe nagenue teil. OnbIThI
T'annnes

PaBHOMEpHOE ABMXEHUE 1O
oKkpyxkHocTH. [lepnon u yacrora
oOpamienus. JIuneiinas u yriosas

bubmuorexa [JOK
https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKOPOCTH

10 LleHTpOoCTpeMUTENbHOE YCKOPEHHE
1 [Tepsriit 3akoH HetoToHa. BexTop bubnmnoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. bu6mmoteka [IOK
PaBHoneiicTByrOIIas cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bubnunoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3agay Ha npuMeHEHNE bu6mmoreka [IOK
3akOoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyroctu. 3akon I'yka https://m.edscl)_E).ru/faneca2
16 Pemenue 3amau mo reme «Cuna
YOPYTOCTH
1| cOmenmenme mosmmocrs Bummoreea LIOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubmuoreka [JOK
18 Cuna Tpenns https://m.edscl)_E).ru/fanﬂ 38
19 Pemenue 3amau mo teme «Cuna bu6mmoreka [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 'J'IOai;EZZiIe)E;E izij{))z)lnuneHTa buomiorexa HOK
T — https://m.edsoo.ru/ff0af8be
31| Hosovars. Con upyracn. Coe Bummoreea LIOK
S— https://m.edsoo.ru/ff0atb8e
22 Cuia TSXKECTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOPEHHE CBOOOHOTO
naJIcHUs

VYpox-koHpepenuus "BrKeHune Tel

https://m.edsoo.ru/ff0atf044

23 BOKPYT I'PaBUTALlHOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuxu"
Pemenue 3amau o teme "Cuia
bubnuorexa [JOK
24 TSDKECTH Y 3aKOH BCEMUPHOIO
" https://m.edsoo.ru/ff0af5{8
TSTOTCHUS
25 IIepBast kocMuUecKasi CKOPOCTb. bubnmnorexka [JOK
HesecomocTs u nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepraJIbHON TOYKHU.
AOGcomroTHO TBEP0E TEIIO.
bubnuorexa [JOK
26 PaBHOBecue TBEpOTO TENA C
. https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOM OChIO BPAILICHHUS.
MowmeHT cunsbl. LleHTp TsxecTn
PaBHOBeCcue MaTepuaJIbHON TOYKHU.
AOGCoIOTHO TBEP0E TEIIO.
27 PaBHOBecue TBEpAOro TENMA C
3aKPEIUIEHHOM OChIO BPAILICHHUS.
MowmeHT cunsbl. L{eHTp TsxecTn
73 Pemenue 3amaq mo reme "MomeHT bubnuoreka [JOK
cwisl. LlenTp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe
bubmuorexa [JOK
29 0o TeMe "MexaHnyecKoe IBUKEHUE.
B . " https://m.edsoo.ru/ff0b0408
3aMMOJICHCTBHE TEIl
KontponsHas padora mo reme
bubmuorexa [JOK
30 "MexaHu4ecKkoe IBUKEHHUE. 1

Bs3aumoneiictsue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmmynsc Tena. UMImynbc CUibL.
3aKOH COXpaHEHUS UMITYJIbCA.

bubnuorexa [JOK

31 VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/ICHCTBUE
1 Pemenue 3amaq mo teme "3akoH bubmuorexa [JOK
COXpaHEeHHS UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepenus "PeakTuBHOE
JBUKEHHE B IPUPOJIEC U TEXHUKE"
34 Mexanndeckas paboTa U MOIITHOCTb bubmmorexa [OK
https://m.edsoo.ru/ff0b0ag4
35 PaboTa CHIIBI TSKECTH, CHIIBI bubmuorexa [JOK
YIIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHnas pabota
36 «Omnpenenenne pabOTHI CUITBI TPEHHS
IIPY PAaBHOMEPHOM JIBH)KEHUU TeJia
10 TOPU30HTAITBHOMN MTOBEPXHOCTID)
37 CBsi3b 2HEpPTUH U PAOOTHI.
[ToTenuuanbpHas SHEPTUS
18 Kunernueckas sneprus. Teopema o bu6mmoteka [IOK
KMHETUYECKOHN SHEPTUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHUs SHEPTUU B
MEXaHHUKE
Jlaboparopuas pabota «3yueHnue bubnunoreka [JOK
40
3aKOHA COXPAHCHHUS SHEPTUI) https://m.edsoo.ru/ff0b12fe
A1 KonebarenpbHoe NTBHKEHHE B €TO bubnuoreka [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOaHusl. bubnmmoreka [JOK

BriayxieHHbIe KOJIeOaHMs.

https://m.edsoo.ru/ff0b2010



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

Pe3onanc

43

MareMaTtuueckuil 1 Npy>KUHHBII
MasiTHUKU

44

45

46

ypOK—I/ICCJ'IeI[OBaHI/Ie «3aBUCUMOCTh
nepuoaa KOJIEOAHHH OT KECTKOCTH
MPY>XUHBI 1 MAaCChI I'py3a»

[IpeBpanienue 3HEpruu npu
MEXaHUYECKUX KOJeOaHMIX
Jlaboparopuas pabora

«OrnpeeneHne 4acToThl U eproja
KoJ1e0aHui NPYKUHHOTO MasiTHUKa

bubnuorexa [JOK
https://m.edsoo.ru/ff0b197a

bubnuorexa [JOK
https://m.edsoo.ru/ff0blaec

47

48

Jlabopartophnast pabota «IIpoBepka
HE3aBUCHMOCTH TIEpU0JIa KoJIeOaH i
rpy3a, MOABEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexauunueckue BoaHBL. CBONMCTBA
MexXaHW4YeCcKuX BOJH. [IpooabHbIC 1
MTOTIIEPEYHBIE BOJIHBI

bubnuorexa [JOK
https://m.edsoo.ru/ff0b197a

bubnuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

50

51

52

Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEPJIOM TeEJI€.
CeiicMuueckre BOJIHbBI"

3Byk. Pacnipoctpanenue u
OTpakKCHUE 3ByKa
Ypok-uccnenoBanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKUI PE30HAHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepeHus "YIbTPa3ByK U

bubnuoreka [JOK

53 nH(}pa3ByK B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
“ HOHFOTO']'E;a K KOHTPOJIBHOH pabote BuGmorexa LIOK
1o TemMe "3aKOHbBI COXpaHEHUSI.
MexaHn4ecKue KOJI66I;HI/I$[ Y BOJIHBI" hitps: /m.edsoo.nuiffOb2 31
KouTponbHas pabota no Teme
55 "3aKOHBI COXpaHEHHUSI.
Mexanndeckue Koyie0aHus ¥ BOJTHBI"
56 DIEeKTpOMarHuTHOE IOJI€. bubnmnorexka [JOK
DNEeKTpOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoilicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koHpepenuus "Hlkana
53 3JIEKTPOMATHUTHBIX BOJIH. bubmmoreka [JOK
Vcrionp30BaHuE 37€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBSI3H"
VYpok-uccnenosanue "M3yuenne Bummorexa LIOK
59 CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C
HOMOIIIBIO MO 6II)/IJII>HOFO renedona” https://m.edsoo.ru/ff0b2c6c
Pemenue 3aa4 Ha onpezeneHue
60 YaCTOTEI U UINHBI
3JIEKTPOMATHUTHOM BOJIHBI
DneKTpOMarHuTHas IpUpo/ia CBETa. BuGmorexa LIOK
61 CCBKOOI;COT(;T;C(::T?' Boxrionsie https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [Ipsmonuneiinoe
62 pacrpocTpaHeHue CBI;)Ta. 3aTrmMeHus bubamorexa LHOK
Conmta 1 Jlymsi https://m.edsoo.ru/ff0b3658
63 3aKoH OTpa)KEHHUs CBETa. 3epKaia. bubmmoreka [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

64

65

66

67

68

69

70

71

Pemenue 3anau Ha npuMeHEeHNE
3aKOHA OTPAKEHUsI CBETa

[Ipenomnenue cera. 3aKoH
MPEJIOMIICHUS CBETa

ITonnoe BHYTPCHHCC OTPAKCHUC
cBerta. Mcnoabp30BaHuEe IOJIHOTO
BHYTPCHHET'O OTPA’KCHU B
OIITHUYCCKHUX CBCTOBOJax

JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH YIJIa
MIPEIOMIICHHUSI CBETOBOIO Jy4a OT
yrJla naJieHusl Ha TpaHulie "BO3yX-

crexiao""

Ypok-koHbepeHus

"M cnonap30BaHuE ITOJTHOTO
BHYTPEHHET0 OTPaKEHUS:
CBETOBOIbI, OITHKOBOJIOKOHHAS
CBs3b"

JInuzel. OniTHyeckas cuja JIMH3bI

[TocTpoeHne N300paKeHH B TMH3AX

JlaGopaTtopHnas pabota
"Onpenenenue GOKyCHOro
PacCTOSIHUS U ONTHYECKOW CHIIBI
coOuparomien JTUH3bI"

Ypok-koHpepenmus "OnTudeckue
JIMH30BBIC TTPUOOPHI"

https://m.edsoo.ru/ff0b38c4

bubnuorexa [JOK
https://m.edsoo.ru/ff0b3aea

bubnuorexa [JOK
https://m.edsoo.ru/ff0b3c5c¢

bubnuorexa [JOK
https://m.edsoo.ru/ff0b3{2¢
bubnuoreka [JOK
https://m.edsoo.ru/ff0b444a

bubnuorexa [JOK
https://m.edsoo.ru/ff0b4206

bubnuoreka [JOK
https://m.edsoo.ru/ff0c0a7e



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

I'na3 kak onrTnyeckast CUCTEMA.

bubnuoreka [JOK

72 3penue https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenmwus "JledexTs
3penus. Kak coxpanurts 3penue"
Pasnoxxenue 6emoro cBera B CIIEKTP.
74 OnbiTel HetoToHa. Criokenue bubnuorexa [JOK
CHEKTpaJIbHBIX 1IBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
Jlaboparopnas pabota "OnbITHI 11O
a3JI0’)KEHUIO OENIOro CBEeTa B CIIEKT
75 E BOCHPHUATHIO I[BETA MTPEIMETOB P bubmmorexa [OK
https://m.edsoo.ru/ff0cOe2a
IIpH UX HAOIIOACHUH Yepes
BETOBbIE (HUIBTPHI"
VYpok-npaktukym "BoisiHOBbIE
76 CBOMCTBA CBETA: AUCIIEPCHSI,
uHTephepeHus u qudpakmms’”
77 Omnbitel Pe3epdopaa u ruranerapHas bubmmoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Monens aroma
bopa
Hcnyckanue u morjomuieHue cBera
79 aTOMYOM. KBaHThI. HH;HeﬁanHe buomiorexa HOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
Ypok-npaktukym "Habmronenue bubmmoreka [JOK
80
CIIEKTPOB UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI bubmmorexa [OK
https://m.edsoo.ru/ff0c1672
82 CrtpoeHue aTOMHOrO sj1pa. bubnmnoreka [JOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

Hyxnonnas monens

https://m.edsoo.ru/ff0cl8ac

23 PanuoakTuBHBIE IPEBpaILICHUS. bu6nmmoreka [IOK
N3otorbl https://m.edsoo.ru/ff0clal4
Pemenue 3agay no teme: bu6mmoreka [IOK

84
"PapnoakTuBHBIC MMpeBpanieHus" https://m.edsoo.ru/ff0c1b4a

85 [lepuon nmonypacnana
Ypok-kKoH(hepeHIsI

86 Hlf)a,I[I/IoaKl(“lI)/IBI;-IH: U3JIy4EeHUS B bubmmorexa [OK

" https://m.edsoo.ru/ff0c2126
MPUPOJIC, MEIUIINHE, TEXHUKE
SnepHblie peakyu. 3aKOHBI
87 ccflxrljaHeHIgﬂ 3a§;11[0130ro u bubamorexa LOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCE

28 DHeprusi CBA3U aTOMHBIX SIZIEp. bubmmoreka [JOK
CBs13b Macchl U YHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anay o teme "SnepHeie
peakuun"

90 Peakuuu cuHTE3a M AENECHUS SIAED. bu6mmoreka [IOK
Uctounuku sHepruu CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus " nepHas

01 sHepreTuka. JlercTBus
pPaZOaKTUBHBIX U3TyYEHUN Ha
JKVBBIE OPraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o Teme "DIIEeKTPOMarHuTHOE IOJIE. bubnunoreka [JOK

92
DNEKTPOMArHUTHEIC BOJTHBI. https://m.edsoo.ru/ff0c223e
KsanToBric sBieHus"

93 KoHntpoibHas pabora 1o Teme

"DIEeKTPOMArHUTHOE TIOJIE.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNeKTpOMarHuTHbIC BOJTHBI.
KBauroBrie sBiaeHus"
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MPOBEPSIEMBIE ITPEJMETHBGIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
MPOBEPSAEMOro
pe3yJabTara

1.1

HpOBepﬂeMble NMpeaAMETHLBIC PE3YJIbTAaTbl 0CBOCHUSN OCHOBHOM
06pa30BaTeJIbH0ﬁ nmporpaMmmbl OCHOBHOI'O 0011ero 06p330BaHI/IH

HCIIOJIB30BAaTh U3YYCHHBIC ITOHATUS

1.2

1.3

pasiiniaTtb ABJICHUA IO OINHMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC

pacro3HaBaTh TPOSIBIICHHUE M3YyYCHHBIX (HU3UUECKUX SBICHUU B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYECKUe SBICHHS B MPHUPOJIE,
IPU 3TOM IEPEBOANUTH MPAKTHUYECKYIO 33/1a4y B y4eOHYIO, BBIICISATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) (PUBUUYECKUX SIBICHUN

1.4

1.5

1.6

1.7

ONMCHIBATh H3YYEHHbIE CBOICTBA Te€l M (DU3MUECKUE SIBICHMUS,
UCTIONIB3Ysl  (PU3MYECKUE BEJIWYMHBL, MpPU OMNMCAHUM IPABHIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJIB3YEMBbIX BEIHYUH, WX
0003HAYCHHS M eIUHUIIBI (PU3MUYECKUX BEITMYNH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOLIME JAHHYIO (U3NYECKYI0 BEJIMYMHY C JAPYyTUMHU
BEJIMYMHAMHU,  CTPOMTb  TIpapUKHd  HM3YYEHHBIX  3aBHCHMOCTEH

(bU3NYEeCKUX BEJIMYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHUE SIBJICHUS M TPOIECCHI,
WCIIOJNb3Yysl M3YYEHHbIC 3aKOHBI, NPU ITOM JaBaTh CIOBECHYIO
GOpMyTUPOBKY 3aKOHa H 3allMChIBAaTh €r0 MaTEeMaTU4YeCKOe

BbIPAKCHUC

OOBSCHATh (PU3MYECKUE SIBICHUS, MPOIECCHl M CBOWCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbBIABIATh NPUYHUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHME M3 1 — 2 JIOrMYEeCKHMX IIaroB ¢ omopod Ha 1 — 2
M3YYCHHBIX CBOMCTBA (M3HUECKUX SBJICHHH, (PU3UUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

pemaTh pacu€THble 3a7aund B 1 — 2 nedcTBUsI, UCIIONB3Ysl 3aKOHBI U

(dbopMyITbl, CBSI3BIBAIONINE (PM3MUYSCKUE BETUYHHBI: HA OCHOBE aHATN3a




1.8

1.9

YCIIOBMS 3aJa4d  3allMChIBaTh KpPATKOE YCIOBHE, IIOJCTaBIATH
¢u3ndeckre BeTMUMHBI B (HOPMYJIIBI M IPOBOIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIC JIaHHBIE, HEOOXOUMBbIE Ul PELICHUs 3a]ay, OLEHUBATh

PEATUCTUIHOCTD TOMYYECHHOW (DU3MUECKON BEITMUNHBI

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU
bu3nYecKux METOJO0B, B ONHCAHUU HCCIEAOBAHUS  BBIACIATH
npoBepsieMoe  MPEANnoioXkeHue  (TUmores’y),  pa3imyarh U
UHTEPIPETUPOBATh MOJNYUYEHHBIH pe3yibTaT, HaXOAUThb OIIUOKU B

X0J¢€ OIibITa, ACJIaTh BBIBOJLI IO €0 pE3yjibTaTaM

IPOBOJIUTH OMNBITHI 10 HAOMIONEHUIO (U3WYECKUX SIBJICHUW WIIH
busznyeckux  CBOMCTB  Ten:  (GopMynaHpoOBaTh  MpOBEpsieMbIe
OpPEINoNOoKeHusl, coOupaTrh  YCTAaHOBKY M3  HPEAIOKEHHOTO

O60py,Z[OBaHI/I$[, 3aIIMChbIBaTh XO/ OIIbITa 1 Q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATD MPAMBIE MU3MEPEHUS C HCIIOJIb30BAHMEM aHAJIOIOBBIX HU
UQPPOBBIX MPHUOOPOB, 3aMHMCHIBATH MOKAa3aHUS MPUOOPOB C YUETOM

3a/1aHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

NPOBOJIUTH  MCCIIEOBAHWE 3aBUCUMOCTH  OJHOH  (pU3UYECKOM
BEJIMYMHBI OT JpPYrod C HCIOJB30BAHUEM MPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHWU YYEOHOTO HCCIIEOBAaHUS, COOMPATH
YCTaHOBKY U BBINOJHATh U3MEPEHUs, CIIEys IIPEAIOKEHHOMY IIaHY,
(GUKCUpOBaTh pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BEJINYMH B BUJIC IPEJIOKEHHBIX TaOJIUI] ¥ TPAPHKOB, JeaTh BHIBOJIBI

I10 pe3yJibTaTaM HUCCICAOBaHUA

1.12

1.13

1.14

IMPOBOAWUTL KOCBCHHBLIC H3MCPCHUSA (1)H31/I‘-I€CKI/IX BCJIIMYHH, CJICAYys
npezmoxceHHoﬁ HHCTPYKIUU: IIPU BBINIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTI>
SKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI(aTI> [mpaBujia TCXHUKHU 0€30I1aCHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pYyJOBaHEM

yKa3blBaTh NPUHIUNBI  JAEHCTBUS NpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIIBI JEUCTBUS H3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OIHMCaHUS,
UCMOJIb3Ysl 3HAHUSA O CBOMCTBax  (DU3MYECKMX  SIBICHUH WU

H€O6XOZ[I/IMI)I€ (1)I/I3I/I‘~I€CKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOIUTH TMPUMEPHl  (HAXOIUTh HMHPOPMAIUIO O MpHUMEpax)




1.16

1.17

1.18

1.19

IPAKTUYECKOI0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MIOBCEIHEBHOU
KU3HU I oOecriedeHHsl O€30MacHOCTH TPU  OOpalIeHUuu ¢
npudOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/10POBbS U

cOOII0OACHHSI HOPM 9KOJIOTMYECKOT0 MIOBEICHUS B OKPYKaIOILEl cpefie

OCYLICCTBIIATDH OT60p HCTOYHHUKOB I/IH(l)OpMaI_[I/II/I B CCTH I/IHTepHeT B
COOTBCTCTBHMHU C 3adHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HMCIOIIUXCS 3HAHUU U HYTGM CpaBHCHHA pPa3JIMYHBIX HCTOYHHKOB
BBIACIATD I/IH(bOpMaI_II/II-O, KOTOpasa ABJIACTCA HpOTHBOpeqHBOﬁ U1

MO>KET OBITh HEIOCTOBEPHOU

UCII0JIb30BaTh npu BBITNIOJTHEHUH yueOHBIX 3aJlaHui
HAYYHOTIOMYJSIPHYIO ~ JUTepaTypy  (U3MUECKOro  coAep KaHHs,
CIpaBOYHBIE MaTepualibl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeodpazoBanHusi nHGopMauu

13 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

Co3/1aBaTh COOCTBEHHBIE KPAaTKUE NMUChMEHHBIE U YCTHBIE COOOIIECHUS
HAa oOcHOBe 2 — 3 HCTOYHHUKOB HHpopMau (PU3NIECKOro
COJIep’KaHus, B TOM 4YMcie MyOJUYHO JIeNaTh KPaTKUEe COOOIIEHUS O
pe3ysibTaTax MpPOEKTOB WM Y4YeOHBIX HCCIEJOBAHUM, NpPU STOM
rPAMOTHO HCIOJIb30BaTh W3YYEHHBIM NOHSATUHHBIN amnmapar Kypca
($uU3KKH, CONPOBOXKIATH BHICTYIIJICHUE NTPE3EHTAUEH

IIPU BBINOJIHEHUH Y4EOHBIX NPOEKTOB M UCCIIENOBAHUMN paCIpEesTh
00513aHHOCTH B T'PYyIMIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1a4yaMH,
CIeIUTh 32 BBHIIOJHEHUEM IUIaHA JIEWCTBHM, aJIeKBaTHO OIICHUBATh
COOCTBEHHBI BKJAJ B JACITENBbHOCTb TPYIIbI, BBICTPAaUBAThH
KOMMYHUKaTHUBHOE B3aMMOJIEICTBHE, YUUTBIBAs MHEHHE

OKPYKaOIIHUX

8 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

1.2

HCIIOJBb30BaTh IMMOHATHA

pasiindaTtb ABJICHHUA 110 OIMMCAHHIO HUX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC




1.3

1.4

1.5

1.6

1.7

1.8

pacro3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (DHU3MUECKUX SIBICHUH B
OKpY’KalolIeM MHpE, B TOM 4Hcie (U3NYECKUE SBICHHS B MPHPOJIE,
IPU 3TOM IE€PEBOAUTH MPAKTHUYECKYIO 33/ayy B y4eOHYI0, BBIICIATh

CyIIECTBEHHBIC CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUN

ONHKCHIBaTh H3yYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIICHUS,
UCTIONIB3Ysl (PU3MYECKUE BEJIWYMHBI, MpPU OMNMCAHUM IPABHIBHO
TpakTOBaThb  (DU3MYECKUII  CMBICI  HCHOJB3YyEeMBIX  BEJIUYHH,
0003HAYECHMS U eIMHULIBI (PU3UYECKUX BEIMUYUH, HAXOJUTh (OPMYIIbI,
CBSI3BIBAIOIME JIaHHYIO  (PU3MYECKyl0 BEIMYMHY C JPYTHMHU
BEJIMYMHAMHU, CTPOUTH TpapuKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BEIIMINH

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MYECKHE SIBJICHUS M TPOIECCHI,
WCIIONb3Yysl M3YYEHHbIC 3aKOHBI, NPU ITOM JaBaTh CIOBECHYIO
(GOpMyITUPOBKY 3aKOHa U 3allUChIBAaTh €r0  MaTeMaTHYEeCKOe

BbIPAKCHUC

OO0BSACHATH (hU3MUYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 W3y4eHHBIX CBOMCTBa

(1)I/IBI/I‘IGCKI/IX HBHGHHﬁ, (bHBH“IGCKHX 3aKOHa UJIM 3aKOHOMCPHOCTH

pemarb pacy€THbIE 3a4a4u B 2 — 3 JEMCTBUSL, UCHOJB3YS 3aKOHBI U
dbopMyibl, cBs3bIBaIONINE (PU3MYECKUE BETUYMHBI: HA OCHOBE aHATN3a
YCJIOBUS 33/1a4X 3alIMChIBATh KPATKOE YCIIOBUE, BBIABILITH HEAOCTATOK
JAHHBIX Ui PEIICHHs 3a/aud, BBIOMPATh 3aKOHBI W (HOPMYIIHI,
HEoOXOouMbIe UId €€ pelleHusi, IPOBOAUTh PacuéThl U CpPaBHUBATh
NOJYYeHHOE 3HaueHUEe (U3WYECKOH BEIMYMHBI C HM3BECTHBIMH

JaHHbIMH

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEIIUTh IMPH ITOMOLIH
(GU3UUECKUX METO/I0B, UCIIOJIb3Ys ONUCAHUE HCCIIEeI0OBAHUS, BBIJCIATh
IIPOBEPSAEMOE IIPEAIOJIOKECHUE, OLECHUBATh IPABUIBHOCTH IOPAIKA

IMPOBEACHUA UCCIICAO0BaHM A, ACJIaTh BBIBOALI

1.9

NPOBOJUTHh OMBITBI 10 HAOMIONCHUIO (U3NYECKUX SIBJICHUW WM
du3nYecKux ~ CBOWCTB  Tel:  (opMmynwpoBaTh  IpOBEpsiEMbIC
NpPENONOKEHUs,, CcOOMpaTh  YCTAHOBKY M3  MPEIIOKEHHOTO

000pyZI0BaHUs, ONMCHIBATH XOJ OTBITA U (POPMYIHPOBATH BHIBOJIBI




1.10

1.11

1.12

BBIIOJIHATH IIPSAMBIE H3MEPEHHUS C HCIIOJIIB30BAHUEM aHAJIOIOBBIX
npuOOPOB U 1aTYNKOB (U3NIECKUX BEIWYHH, CPABHUBATH PE3YJIbTAThI

U3MEpEeHHH ¢ yuETOM 3a/1aHHOM a0COMIOTHOM MOrPEIIHOCTH

OPOBOAWTH  HCCIEAOBAaHHWE 3aBUCUMOCTH  OAHOW  (pu3mueckoin
BEJIMYUHBI OT JPYrOd C HCHOJBb30BAHUEM IMPSAMBIX H3MEPECHUN:
IUTAHUPOBATh HCCIEAOBaHUE, COOMpATh YCTAHOBKY U BBINOJHSTH
U3MEPCHHS,  CIeAys  TPEUIOKSHHOMY  IUIaHy, (DHKCHpPOBATh
pPe3yNIbTaThI MOJYICHHON 3aBUCHMOCTH B BHJE TaOJHII U TPaPUKOB,

ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCICAOBaHUA

IMPpOBOAUTD KOCBCHHBIC HN3MCPCHUA (1)H31/I‘-I€CKI/IX BCJIIMYHNH:
IJIaHUPOBAaTh U3MCPCHH, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(1 (S14% HpGl[JIO)KGHHOfI HHCTPYKIIMU, W BbIYUCIATH 3HAUCHUC

BCJINYHMHBI

1.13

1.14

1.15

1.16

1.17

1.18

CO6J'IIOI(aTI> [mpaBujia TCXHUKHU 0€30I1aCHOCTH IIpu pa60Te C

J1abopaTopHbIM 000pYJ0BaHUEM

XapaKTepu3oBaTh MPUHLUUIBI JEHCTBUS H3y4EHHBIX HpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIMUCAHUSA, HCIOIb3Yys
3HaHUS O CBOHCTBaX (DU3MYECKUX SIBIEHUH M HEoO0XOAUMBbIE

¢du3nueckre 3aKOHOMEPHOCTH

pacrio3HaBaTb IMPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPHUTCIILHBIC
IpruOOPBI IO CXEMaM U CXEMaTHYHBIM PHCYHKaM, COCTABJIATh CXEMbI
JJIEKTPUYECKUX IIeMeil € MOCIeI0BaTeIbHBIM W MapajlieIbHBIM
COCIMHCHUEM  DJICMEHTOB, pasjuyas  YCJIOBHbIC 00O3HAUCHHS
3JIEMEHTOB JICKTPHUCCKHX LIETIeH

NPUBOIUTH TMPUMEPHl  (HAXOIUTh HMHPOPMAIUIO O MpHUMEpax)
HPAKTHYECKOTO MCIOIb30BaHMs (PU3NIECKUX 3HAHUM B MOBCEIHEBHON
KU3HU I oDOecrieyeHHss OE30MacHOCTH TMPU  OOpamieHUH ¢
npudoOpaMu U TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHHUS 37J0POBBS H

cOOII0IEHHSI HOPM SKOJIOTMYECKOT0 MIOBEIEHUS B OKPYKaIOIEl cpeie

OCYIIECTBIISATh TIOUCK MHPOPMAITUU (PU3UIECKOTO COJCPIKAHUS B CETH
HNHTepHer, Ha OCHOBE HMMEIOLIMXCS 3HAHUW U MYTEM CpaBHEHUSA
JOTIONTHUTEIBHBIX HMCTOYHUKOB BBLIENATH HWHGOpPMAIUIO, KOTOpas

SIBIISICTCS IPOTHBOPEYHBOM HITH MOXKET OBITh HEJOCTOBEPHOM

HCIIOJIb30BaTh IIPW  BBIIIOJIHCHUHA y‘le6HI>IX SaHaHI/Iﬁ HAay4YHO-

HOMYJISIPHYIO JINTEPATYpy (U3UUECKOTO COACp)KaHUS, CIPABOYHBIC




1.19

1.20

9 KJIACC

Kon
NMpoBepPsiEMOro
pe3yJbTara

1.1

Marepuansl, pecypcbl ceth MHTepHeT; BiageTe  npuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHusi HHPOPMALUU U3 OJTHOU

3HAKOBOM CUCTEMEI B APYTYIO

CO3/1aBaTh COOCTBEHHBIE MMUCbMEHHbIE M KPATKHE YCTHBIE COOOIIEHUS,
0000mas uHGOpPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PH3UIECKOTO
COJIepKaHUsA, B TOM 4YHCIE NYOJIMYHO MPEICTaBIATh PE3YIbTATHI
IPOEKTHON WM HCCIENOBATENbCKOM JI€ATENbHOCTH, IIPHU ITOM
rPAMOTHO HCIIOJIb30BaTh H3Y4YEHHBIM IOHATUMHBIM anmapar Kypca

(1)I/IBI/IKI/I, COIMPOBOKAATH BBICTYINICHUC HpeBeHTaHHeﬁ

IpY BBIOJHEHUH Y4YeOHBIX MPOEKTOB U MCCIENOBAHUN (PU3NIECKUX
IPOLIECCOB paclpelenaTh 00f3aHHOCTU B IPYyMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJIECIUTh 3a BBIIOJIHEHUEM IUIAHA
JEHUCTBUM M KOPPEKTUPOBaTb  €ro, aJcKBaTHO  OLICHMBATb
COOCTBEHHBI BKJAJ B JCITEIBHOCTb TIPYIIbI, BBICTPAaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpOSABIAL  T'OTOBHOCTb

paspeniatb KOHQIHKTHI

HpOBepﬂeMble NMpeaAMETHLBIC PE3YJIbTAaTbl 0CBOCHUA OCHOBHOM
06pa30BaTe.ﬂbH0ﬁ nmporpaMmmbl OCHOBHOI'O 0011Iero 06p330BaHI/IH

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

1.3

pasiiniaTtb ABJICHUA IO OMNHCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (bHBI/I‘{eCKOG SABJICHHUC

pacrio3HaBaTh MpOSBICHHE W3YYCHHbIX (U3MUECKUX SIBICHUH B
OKpY’KalolIeM MHpE, B TOM 4Hcie (U3NYECKUE SBICHHS B MPHPOJIE,
IPU 3TOM IEPEBOAUTH MPAKTHUYECKYIO 33/1a4y B y4eOHYI0, BBIICIATh

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKU) (PUBUUYECKUX SIBICHUN

1.4

ONKCHIBATh H3yYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIICHUS,
UCTIONIB3Ysl (PU3MYECKUE BEJIWYMHBI, MpPU OMNMCAHUM IPABHIBHO
TpPakTOBaThb  (DU3MYECKUII  CMBICI ~ HCHOJB3YEMBIX  BEJIUYHH,
0003HAYCHHS M eNUHUIIBI (PU3UUYECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO  (U3MUECKYI0 BEIUYHMHY C JAPYTUMH

BCINMYHMHAMHU, CTPOUTH Fpa(bI/IKI/I HU3YUYCHHBIX 3aBHCUMOCTEM




1.5

(U3HYECKUX BEIIMINH

XapaKTCPU30BaATh CBOMCTBaA TECII, (1)I/I3I/I‘-I€CKI/I€ SABJICHUSA W IIPOLECCCHI,
HCIIOJIb3Yyd M3YUYCHHLIC 3aKOHBbI, IIpU O3TOM JOaBaTb CJIIOBCCHYIO
(1)OpMy.TII/IpOBKy 3aKOHa MW  3aIlIMcCblBaTb €ro MaTeMaTHYCCKOC

BBIPAKECHHE

1.6

1.7

1.8

1.9

O0BSICHATH (PU3NYECKHUE MPOLIECChl U CBOMCTBA TeJ, B TOM YHCJE U B
KOHTEKCTE CHTyallUH MPaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISBIISITH TPUYMHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYecKHX IIaroB C MOMOIIbIO 2 — 3 M3YyYEHHBIX CBOHCTBA

(bu3nUecKux SABICHHUH, GU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemath pacy€THblE 3ajaud (OHHUparoluecs Ha cuctemy w3 2 — 3
YpaBHEHUI), UCIONB3ysd 3aKOHBI M (OPMYJIBI, CBS3BIBAIOLIHE
¢u3nyeckue BENMUYMHBI Ha OCHOBE aHANM3a YCJIOBHS 3aJadu
3alUChIBATh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOIIME WU
U30BITOYHBIE TaHHBIC, BBIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOAUMBIE
JUI peIIeHUs, TMPOBOJUTH PAcu€Thl M OLEHHBATH PEATUCTHYHOCTH

MMOJIYYCHHOI'O 3HAYCHU Q)HBHqGCKOﬁ BCIINYHHBI

paciio3HaBaTb HpO6H€MBI, KOTOPBIC MOJKHO PpCHIUTL IIpW IIOMOIIKU
(1)I/I3I/I‘-I€CKI/IX MCTOAO0B, UCIIOJIB3Yys OIMMMCAHUC HUCCICAOBAHUA, BbBIACIIATH
IMPOBCPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATL IIPAaBHUJIbBHOCTL IIOPAIAKa
MMPOBCACHUA HCCICHOBAHUA, ACJIATb BbIBOAbI, HWHTCPIIPETHPOBATDH

pe3yNbTaThl HAOIIOICHHI U OTIBITOB

IPOBOJHUTH OINBITHI [0 HAOMIOACHUIO (PU3NYECKHUX SIBJICHUH WIN
(H3MYecCKUX CBOICTB TeNl: CAMOCTOSTEIBHO COOMpATh YCTAaHOBKY W3
U30bITOYHOTO Habopa 00OpYJOBaHMS, OMUCHIBATH XOJ OIBITA M €ro

pe3ynbTaThl, (HOPMYIUPOBATH BHIBOJIBI

1.10

1.11

NPOBOJANWTHh TPU HEOOXOJUMOCTH CEPHI0 TMPSAMBIX HW3MEpPEHUH,
ompenesisi CpelHee 3HAuYCHUE H3MepsAeMON BeIHuuHBI ((OKyCHOE
paccTostHue coOuparoieil JUH3bI), 000CHOBBIBaTH BBIOOP crocoOa

U3MepeHUs (M3MEPUTEIIBHOTO TIPUOOopa)

IPOBOJIUTH HCCICAOBAaHUE 3aBUCHMOCTEH (H3MYECKUX BEIUYUH C
HCIIOJIb30BAHHUECM TPAMBIX H3MepeHHﬁ: IIaHUPOBATHL HUCCIICAOBAHUC,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HKCHPOBATH pE3yJIbTATHI
HOJTYYCHHOH 3aBHCUMOCTH (PU3MYECKUX BEIMYMH B BHUJE TaOIUIH

Fpa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM HCCICAOBAHHUA




1.12

OPOBOIUTH  KOCBEHHBIE  W3MEPEHUsT  (U3UYECKUX  BEIHYWH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, Clelysd NPEUIOKECHHOW WHCTPYKIHH,
BBIYMCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJIYYCHHBIE

PE3YJIbTATHI C y‘{éTOM 3aJaHHOM MOTpCIIHOCTH I/ISMepeHI/Iﬁ

1.13

1.14

1.15

1.16

CO6J'IIO,I[aTI> [mpaBujia TCXHUKHU 0€30I1aCHOCTH IIpu pa60Te C

J1abopaTopHbIM 000pYJ0BaHUEM

pa3nuyaTth OCHOBHBIC NMPHU3HAKH HM3YYCHHBIX (U3UYECKUX MOJICICH:
MaTepHagbHasi TOUKa, a0COIIOTHO TBEPOE TEN0, TOUEUHBIH HCTOYHHUK
CBETa, Jy4, TOHKAas JIMH34a, IUIAHETapHas MOJECIb aTOMAa, HyKJIOHHAas

MOJI€JIb aTOMHOI'O AJpa

XapaKTepu3oBaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIMCAHUS, HCIOIb3Yys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBJIEHUH M HEOOXOAUMBIE

(1)I/IBH‘{€CKI/IG 3aKOHOMCPHOCTH

UCIIOJIB30BaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKHM HM3Yy4ECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX pruOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IMPHU PEHICHUU Y4EOHO-IIPAKTHYECKHX
3a[a4, ONTHYECKHE CXEMBI JJIsl TOCTPOSHHS N300paKEHHUH B TNIOCKOM

3epKalie 1 coduparomieit TmH3e

1.17

1.18

1.19

OPUBOJAUTH TpHUMEpbl (HAXOAUTh MHGMOPMALMIO O IPUMEPaAX)
NPaKTUYECKOTO UCIIONB30BaHUS (PM3NYECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HM U1 oOecriedeHuss Oe30MacHOCTH MpH  OOpallleHHH C
npudOpaMu U TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHHUS 3/10POBbS U

CO6J'IIO,I[€HI/I$I HOPM 3KOJIOI'HYCCKOT'O ITIOBCACHUS B Opr)KaI-OH_Ieﬁ cpeac

OCYIIECTBIISATh MOUCK MHPOPMAIUU (PU3NIECKOTO COJAEPIKAHUS B CETH
WNHuTeprer, camMoCTOSATENBHO (OPMYIUPYsS TOWMCKOBBIA  3ampoc,
HaxOJUTh IyTH  ONpPENENEHUs  JIOCTOBEPHOCTH  IOJYyYEHHOMU
uHGOpMaIllMM Ha OCHOBE HMMEIOIIMXCS 3HAHUW U JIOMOJHUTEIBHBIX

HUCTOYHHUKOB

UCIIONIb30BAaTh MpPH  BBIMOJTHEHMH Y4YE€OHBIX 3a/JlaHUid  Hay4dHO-
HOMYJISIPHYIO JINTEPATYpy (U3UUECKOTO COACP)KAHUS, CIPABOYHBIC
MaTepuaibl, pecypchl cetu MHTepHer; Binaaerb npuémamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMAIIUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBe HWH(POPMALMU W3 HECKOJIBKUX HCTOYHHKOB (PUIUIECKOTO
coJiepKaHus, MyOJIMYHO NPEACTaBIATh Pe3yJbTaThbl MPOEKTHOW WM
UCCIIENOBATEIbCKOM  JACATENBHOCTH, INPU  3TOM  TPaMOTHO
MCII0JIb30BaTh N3YYEHHBIN MOHATUIHBIN almapar n3y4aeMoro pasieia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUICHHWE NpPE3CHTalHMeld ¢ yd&ToM

0COOEHHOCTEN ayauTOpun CBEPCTHUKOB

1.21

IPU BHITIOJTHEHUH Y4YeOHBIX MPOEKTOB M HCCIENOBAHUN (U3UUYECKUX
IPOLIECCOB PaCHpPEeNATh 00s13aHHOCTU B IPYyMIE B COOTBETCTBUM C
MOCTaBJICHHBIMM  33/lauaMM, CJEIUTh 3a BBINOJIHEHUEM ILIaHA
JEUCTBUA W  KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JACITENBbHOCTh TPYIIbI, BBICTPAaUBAThH
KOMMYHUKAaTUBHOE€  B3aWUMOJICMCTBHE,  MpPOSBISIE  T'OTOBHOCTh

pazpemiats KOHQIUKTHI




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

7 KJIACC

Kon
pasnena

Kox
JIeMEeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUNA

®U3UKA U EE POJIb B TTIO3HAHUM OKPYXAIOIIEI'O MHUPA

1.1

1.2

®usznka — Hayka O Ipupoje. SIBIeHus NpUPOABL.
®usnueckue SABICHUSA: MEXAHUYECKHUE, TEIUIOBbIE,
ANEKTPUYECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC

Ouznyeckue BenuuyuHbL. M3Mepenne  (usmueckux
BennunH.  Ousmyeckue  npubopel.  [lorpemrHoctsb

u3MepeHuil. MexayHapoaHas cucTemMa eIMHUIL

1.3

1.4

1.5

ECTGCTBGHHOHay‘lHHﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[€HI/Ie,
IMOCTAaHOBKAa HAY4YHOI'0 BOIIPOCA, BBIABHIKCHUC T'HIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKEC THIIOTC3, 00BsCHEHHE

Ha0J1I01aeMOr0 SIBICHUS
Onwucanue Gpu3nUecKuX SBICHUN C MOMOIIBIO MOJIEIICH

[IpakTnueckue padbOTHI:

#H##Par###lI3Mepenne pacCTOSTHUM.
#i#HtPar#HH#l13mepenue o0bEMa KUIKOCTH M TBEPAOIrO
Tena.

#HH##Par###OnpeneneHne pa3sMepoB MaJlbIX TeJl.
#H##Par###I3mepenne  Temneparypel IpU  [TOMOILIHU

JKUJKOCTHOTO TEPMOMETpPA U 1aTYUKA TEMIIEPATypPbl

INEPBOHAYAIJIbHBIE CBEJAEHMA O CTPOEHMHM BEILECTBA

2.1

2.2

23

###Par###CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmNbITBI,  JOKa3bIBAIOIIME  JAUCKPETHOE
CTPOCHHE BEIIECTBA

#iHPar#H ]| BukeHue YaCcTHUIL BEIIIECTBA. CBs3b
CKOPOCTH  JBMXKEHHUS YaCTUIl C  TEMIIEpaTypoHu.
BpoyHnoBckoe nBuxenue, nuhdysus

B3anmMopeiicTBre YacTHI] BEIIECTBA: IPUTSKECHUE U

OTTAJIKUBaHHUEC




HiHtPar#H#H# ArperaTHble COCTOSIHMSI BEILLECTBA: CTPOEHHUE

ra3oB, >KMJKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEIN.

24 B3anMoCBsI3p MeXJy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHblIX COCTOAHUAX W HX ATOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI
[IpakTrueckue paboOTHI:
###Par###0O1eHka quameTpa aToMa METOJOM PsJioB (C
UCTIOJIb30BaHuEM (oTorpaduii).

2.6 #H##Par###0nbITel MO0 HAOMIONEHUIO  TEIUIOBOTO

pacIIMpeHus ra3os.
HHPar#H##0nbITBl 110  OOHApPYXKEHUIO JIEHCTBUS CHJI

MOJICKYJIAPHOT'O ITPUTAKCHUA

JIBIDKEHHME U B3AUMOJIEUCTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JBI)KEHUE
#H#HPar###CKopOCTb. Cpennss CKOpPOCTH pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTu u BpeMeHu
JIBUKCHHUSI
SBnenne unHepnuu. 3aKoH WHepuuu. BlammoneiicTBue
33 T€J KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Tela
34 #HPar### ImotHocTh BemecTBa. CBsI3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BellecTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' MOMOIIBIO TMHAMOMETpA
37 HiHtPar#HH#SIBnenue Tarorenus u cuina Tsokectu. Cuna
' TSDKECTH Ha JApYyrux mianetax. Bec Tena. HeBecomocTh
18 Cuna tpenus. TpeHHe CKOJNBXKEHUS U TPEHHUE MOKOA.
' Tpenue B IpUpOAE U TEXHUKE
3.9 Hi#HtPar#H##CrioxkeHne Ccuj, HaNpaBICHHBIX [0 OJHOMI
' npsMoil. PaBHoaelcTByro1Ias cui
3.10 [IpakTraeckue paboThI:




OnpeneneHue CKOPOCTH PABHOMEPHOTO  JIBMKCHHS
(mapuka B KHJIKOCTH, MOJETH  SJIEKTPHUUECKOTO
aBToMoOmWIIE W Tak pganee). OmpeneneHue cpeaHeit
CKOPOCTH CKOJIbKEHHS Opycka WIM [IapukKa T0
HAKJIOHHON miockoctd. OnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbIThI, JIEMOHCTPUPYIOIIINE
3aBHCUMOCTh PacTsDKEeHUs (nedopMarivu) MpyXUHBI OT
OPWIOKEHHON Ccuibl.  ONBITEL, JEMOHCTPUPYIOIIUE
3aBHCHUMOCTh CHJIBI TPEHHUSI CKOJIBLKEHHUSI OT Beca Tea U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

dusnyeckue SBICHUSA B nmpupoac: MpuMeEpbl ABUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOW MPHUPOJIE,
JICHCTBUE CHITBI TPEHUSI B TIPUPOJIC M TEXHUKE
3.12 TexHnyeckue ycTpoicTBa: TMHAMOMETP, MOAILINITHUKN
JIABJIEHUE TBEP/BIX TEJL, XKUJIKOCTEM 1 I'A30B
41 HaBnenue TBEpHoro tena. CrmocoObl yMEHBIICHUS U
' YBEJIMUCHUS JTaBIICHUS
42 JaBnenue raza. 3aBUCUMOCTh JaBJICHUS ra3a oT o0bEMa,
' TEeMIEPaTypbl
43 [lepenaua naBneHus: TBEPABIMHU TEIAMHU, KUIKOCTSIMH U
' razamu. 3akoH [lackais. [lHeBMaTHyeCKre MaIlIMHbI
3aBUCHMOCTh  JABJICHHUS JKUIKOCTH OT  TIyOWHBI.
4.4 ['uapocratuueckuii mapagokc. CooOImaronmecs: CoCyasl.
lMunpaBnuueckre MEXaHU3MBI
ATtmocdepa 3emnu u atmocdepHoe nasieHue. [IpuauHbl
45 CYIIIECTBOBaHMS BO3AYIIHOW 00010uku 3emiu. OIMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABICHUS OT
BBICOTBI HaJl YPOBHEM MOPSI
16 Wsmepenne armochepnoro nasienus. [lpubopsr miis
' U3MEpEeHHs aTMOC(HEPHOTO JAaBIICHUS
JleiicTBre >KMIKOCTHM W ra3a Ha TMOTPY:KEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [1naBanue Ten. BozayxomnnaBanue




4.9

4.10

4.11

[IpakTnueckue padbOTHI:

HccenenoBanue 3aBUCUMOCTH Beca Telna B BOAE OT
o0béMa mNOrpyKEHHOM B JKUIKOCTb 4YacTH Tela.
OmnpeneneHne BhITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIEH HA
TEI0,  NOrpyXEéHHOe B  KHUIKOCTb.  [IpoBepka
HE3aBHCHMOCTH BBITAJIKHUBAIOIIEH CHJIBI, JIEHCTBYIOIIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIME  3aBUCHMOCTb  BBITAJIKMBAIOIIEH
CHJIBI, JAEUCTBYIOLIEH Ha TeNo B HUJIKOCTH, OT 00bEéMa
NOTPYKEHHOW B JKUJKOCTh YAaCTH TEJA U OT INIOTHOCTH
xkuakoctu.  KoncTpyumpoBanue ~— apeoMmerpa — WIH
KOHCTPYMPOBaHUE  JIOOKM M  OIpeleneHue  e€

I‘py30HOI[’LéMHOCTI/I

®dusnyeckue  ABICHUS B IPUPOJE: BIIASIHUE
aTMoc(hepHOro JTaBJICHMS HA KUBOW OpPraHU3M, TUTABAHUC

pBIO

TexHuyeckue YCTpOICTBa: COOOMIAIOIINUECS COCY/bI,
YCTPOMCTBO BOJOIIPOBOJIA, TUIPABIMYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcoC,

apeoMeTp

PABOTA, MOIIHOCTbB, SHEPT'UA

5.1 Mexanunueckas padora
5.2 Mexannueckass MOIITHOCTD
53 [IpocTele MeXaHW3MBI: pblYar, OJOK, HAaKJIOHHAas
' m10ckocTh. [IpaBuiio paBHOBECHS phlyara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 00Ky
«3o010TOC  TpaBWiIO»  MexaHUKH.  KoaddummeHt
5.5 MOJIE3HOTO JEHUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTrennuanpHasi SHEPTUM TeJa, MOJHIATOr0 HajJ 3eMIEi
5.7 Kunerunueckas aHeprus
53 [Tonnast mMexaHnuyeckas >HEprus. 3aKOH HM3MEHEHUS U
' COXpaHEHUS MEXaHUYECKON IHEPTUU
5.9 [IpakTuyeckue padbOTHI:




#HHPar###Onpenenenue pabOTBl CHIIBI TPEHUS TIpU
PaBHOMEPHOM JBM)KEHUM Tejla [0 TOpPU30HTAJIBHOMN
nosepxHoctu. MccienoBaHnue yciaoBHM — paBHOBECHUS
ppruara. HM3mepenme KIIJI HaxkIOHHOM IIIOCKOCTH.

HSy‘lGHI/Ie 3aKOHa COXpPAaHCHHA MEXaHUYeCKOM OHCPIUH

dusznyeckue SIBICHUS B npupoac: pblyaru B TCIIC

5.10
YeJI0BeKa
TexHuuecKkue YCTpPOMCTBA: pblYar, IMOJABMKHBIM U
5.11 HETIOABIDKHBIA OJIOKH, HAKIIOHHASI TIOCKOCTH, IPOCTHIE
MEXaHHU3MBI B OBITY
8 KVIACC
Kon Kon
IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUSA
pasaena 3JIEeMEHTa
TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHST  MOJIEKYJISIPHO-KMHETUUYECKOM
61 TEOpUM CTpOEHUs BellecTBa. Macca U  pa3Mepsl
' MosieKys.  OmbITBI, MOATBEPKIAIOIIUE  OCHOBHBIE
ITOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPUU
Mopnenu  TBEPAOrO, JKUAKOTO U Ta3000pa3HOTO
6.2 cocrosiHMil BemecTBa. Kpucrammmueckue u amopgHbIe
Tena
OObscHeHrEe CBOWMCTB ra3oB, KUJIKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE TIOJIOKEHUH MOJEKYJIIPHOKUHETHYECKOMN
TEeopuu
6.4 CMaunBaHUE U KaWUISIPHbIE SBJICHUS
6.5 TemnoBoe paclIupeHne U CKATHE
66 Temneparypa. CBsi3pb TeMmMIepaTrypbl €O CKOpPOCTbIO
. TEIJIOBOTO ABMKEHUS YACTHI]
6.7 Buytpennss sueprust. Crioco0bl N3MEHEHHS BHYTPEHHEH
. SHEPruu: TEIIoNepeiaya U COBEPIIEHUE paObOThI
6.8 Buapl Teronepegaun: TEmIONPOBOIHOCTh, KOHBEKIIHS,




H3IIYyUYCHUC

KommuectBo TCIIJIOTHI. VY nenbHas TEMI0EMKOCTh

6.9
BelIeCTBa
TemsmooOMeH u  TemIoOBO€ paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOro OanaHca
611 [InaBneHue U OTBEp/IeBaHNE KPUCTAITUYECKIX BEILIECTB.
' VY ienpHas TeniaoTa riaBJICHUS
[TapooOpa3zoBanne u  KoOHAcHcamus. lcmapeHwe.
612 Kunenue. VYnenpHas  Temiota mapooOpa3oBaHUA.
' 3aBUCHMOCTh TEMIIEpaTyphl KUIMIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIUIMBA. Y IeibHas TEIJI0Ta CrOPAHUS
[Mpuanmmer  paboTel  TerwioBbIX  aurarenei  KITJ]
6.15 TEIUIOBOTO ABUraress. TeroBble ABUTATENH W 3aIUTa
OKpY’KaroIen cpeibl
3aKOH COXpaHEHHUs U MPEBPALICHUS SHEPTUH B TETUIOBBIX
6.16
mporeccax
[IpakTudeckue paboOThI:
HHHPar#H##0ONbITEl 10 OOHAPYKEHUIO JIEUCTBUSA CHII
MOJIEKYJIIPHOTO TIPUTSKEHUSI.
HH#HPar###0ONBITHL MO0 BBIPAIIMBAHUIO  KPUCTAJIOB
MTOBapEHHO COM WJIH caxapa.
#HH#Par###ONBITH o HaOII0ICHUIO TEIJIOBOTO
617 paCIIMPEHHS Ta30B, KUJIKOCTEH U TBEPABIX TEII.

#HH#HPar##Onpenenenne naBiIeHUs BO3ayXa B OaioHe
HITPHIIA.

HHHPar###ONbITEI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JaBJICHUS BO3[yXa OT €ro o0béMa W HarpeBaHHUs WU
OXJIQXKCHMSL.

###Par### IpoBepka TUIOTE3bl JIMHEHHOM 3aBUCUMOCTH

JJINHBI CTOJI0MKA KHUIKOCTH B TepMOMeTqueCKOﬁ




6.18

6.19

TpyOKe OT TeMIepaTyphl.

#HH#Par###HalOmronenue U3MEHEHUA BHYTpPEHHEH
SHEPTUM Tela B pe3yibTaTe Teruionepenadyd v pabdoThl
BHCIIIHUX CUJI.

#i#HPar#t#llccienoBanue SIBIGHUS TEIIOOOMEHA TpHU
CMENIMBAHUU XOJIOAHOU U TOPSYCH BOJIBI.
#HH##Par##HOnpenenenue KOJIN4YeCcTBa TEIIOTHI,
MOJIY4YEHHOTO BOJOW TMpH TEIUIOOOMEHE C HarpeThbiM
METAJUTMYECKUM ITUITHHAPOM.

#HH##Par##HOnpenenenue YAEIBbHOU TEIIOEMKOCTHU
BEIIECTBA.

#Hi#HPar#H##lccnenoBanue npouecca UCIapeHus.
###Par###Onpenenenie  OTHOCUTENTBHON  BIIAXKHOCTH
BO3/yXa.

H#HHPar##H#Onpenenenye yieabHON TEIIOThl IUIaBJICHUS

Jbaa.

Odusuyeckne SBICHUS B MPHUPOJAE: IOBEPXHOCTHOE
HATSOKEHHE M KaNWULSIpHbIE SBJICHHS B IPUPOJE,
KpUCTaJIIbl B IpUpojie, u3inyueHue CoiHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTA.

TexHuueckue  ycTpoWCTBAa:  KanWUIAPBI, IPUMEPHI
UCIIOJIb30BaHUsl KPUCTAIUIOB, >KMJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHHUS
JIOMOB, THTPOMETPBI, TCHXPOMETp, IMapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHU A

7.1 Onexrpusanus Tei. [[Ba poaa 3J1EKTPUUYECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHbIX  Ten.  3akoH  Kyrnona

7.2 (3aBUCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEIl OT
BEJINYMHBI 3aPsIJIOB U PACCTOSIHUS MEXTY TEJIaMH)

73 Onexrpuueckoe nosie. Hanpssk€HHOCTD JIEKTPUYECKOTO

I10JIA. HpI/IHI_[I/IH CyNEepHo3nuuu 3JICKTPUICCKUX roJieit




(Ha KaUECTBEHHOM YpPOBHE)

Hocutenun QJICKTPHUUYCCKUX 3apsa10B. BHGMGHTapHBIﬁ

7.4 anekTpudeckuit 3apsia. Ctpoenue atoma. [IpoBoaHUKH U
TUDJICKTPUKHU
7.5 3aKOH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
6 DNeKTpUYecKuii  TOK.  YCIOBHUS  CYIIECTBOBAHUS
' AIEKTPUUECKOTO TOKA. ICTOUHHUKYU MOCTOSIHHOTO TOKA
Jencraus JIEKTPUYECKOIO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
JKHIKOCTSIX U ra3ax
OnekTpuyeckas uenb. Cuiia Toka. DIJIEKTPUUYECKOE
7.8
HaIpsHKEHNE
=9 ComnpoTuBieHue MIPOBOHUKA. VaensHOE
. CONPOTUBJICHUE BEIIECTBA
7.10 3akoH Oma aJig yyacTka uenu
[TocnenoBarenbHOE W MApPaUIENbHOE  COEAUHECHHUE
7.11
MPOBOJIHUKOB
Pabora W MONIIHOCTH JJIGKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
713 DNeKTpUYecKrue LeNu U NOTPEOUTENH DIEKTPUUECKOM
' sHepruu B ObITy. KopoTKoe 3aMbIkaHue
IlocTrostHABIE MarHWTHL. B3anMoaeHCTBHE ITOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe 1mojie. MarHuTHoe IIojie 3eMIM U €ro
. 3HAYCHHE JIJIs JKM3HU Ha 3eMiie
7 16 OnbIT Dpcrena. MarHuTHOE MOJI€ JIEKTPUIECKOTO TOKA.
. [IpuMeHeHue 37IeKTPOMArHiTOB B TEXHUKE
JleficTBUE MarHUTHOIO TOJISI HA MPOBOAHUK C TOKOM.
717 DNeKTpoABUTATENb MOCTOSHHOTO TOKa. Mcmonb3oBaHue
' JJIEKTPOJIBUIaTeNe B TEXHUYECKMX YCTPOMCTBaX M Ha
TpaHCTIOpPTE
7.18 Oneitel  @apagnes.  fIBieHue  3IEKTPOMArHUTHOMN




nHaykuuu. [Ipasuino Jlenna

DJIEKTPOTeHEPATOP. Crioco05b1 MOJTy4YEeHUs
7.19 3IIEKTPUUYECKOU SHEPTUM. DJIEKTPOCTAaHLIUH Ha

BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU

[IpakTrueckue pabOTHI:

OnbIThI 110 HAOTIOACHUIO STEKTPHU3AIUHN T UHIYKIUEH

Y TIPU CONPUKOCHOBEHMUH.

HccnenoBanue JENCTBHSL  DIIEKTPUYECKOrO IIOJISL  Ha

MTPOBOJTHUKH M TUDJICKTPUKH.

COopka u mpoBepka pabOTHI AICKTPUYECCKON IIEMH

IMOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUJIbl TOKA.

N3mepenne u peryaupoBaHue HaPsHKCHUS.

HccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO Yepes3

PE3HUCTOpP, OT CONPOTHBIICHHUS PE3UCTOPA M HAIPSHKESHUS

Ha pPe3ucTope.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD

AJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIAIU TIOTIEPEYHOTO CEYCHHS U MaTepHala.

[IpoBepka mpaBuiia CJIOXKECHHS HANPsSHKCHUH — TIPH
MOCJIEIOBATEIbHOM ~ COCIMHEHUH JBYX PE3UCTOPOB.
[TpoBepka mpaBuia s CHIIBI TOKA MpPU MapaieIbHOM
COCIMHEHUHM  pe3ucTtopoB.  OmpexaeiieHne  pabOThI
ANEKTPUYECKOTO0 TOKA, HUAYHIEr0 4Yepe3 pe3UcCTop.
OmpeneneHne  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMO Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKYy, OT HampsKeHUs
Ha Hell. Onpenenenue KIIJ] narpeBarens. UccnenoBanue
MarHuTHOTO B3aMMOJCHCTBHS IIOCTOSHHBIX MArHHTOB.
W3ydyeHre MarHUTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MPU
UX OO0BbCAMHCHHMHM W  pasfencHuu. MccinegoBanue
JEHCTBHS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnpIThl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI




9 KJIACC

Kon

pasaciia

7.21

BSaHMOHeﬁCTBHH KaTylIKu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa W HaIpaBJICHUA TOKa B KaTyHIKE. MBy‘leHI/Ie

HeﬁCTBHH MAardivuTHOrO II0Ji1 Ha IMPOBOAHHK C TOKOM.

Koncrpyuposanue u N3y4eHue paboThI
BIIEKTPOABUTATEISA. H3mepenne KIIJg
3JIEKTPOJABUIaTEILHOU YCTAaHOBKH. OnbIThI o

HCCICIOBAHUIO SABJICHUA SHGKTpOMaFHHTHOﬁ HHAYKIUHA:
HCCIICAOBAaHNEC M3MCHCHHN 3HAYCHHUSI U HaIlpaBJICHHUA

WHIYKIIMOHHOI'O TOKa

Oduznyeckue SBICHUS B MPUPOJE: DIIEKTPUUECKUE
SBIICHUST B  arMocdepe, dIICKTPUUECTBO  JKHUBBIX
OpPraHM3MOB, MarHUTHOE MOJe 3eMiIH, Apei( MOIIOCOB,
POJIb MAarHUTHOTO TOJIS 7S )KU3HU Ha 3emuie, MOJspHOe

CHAHUC

7.22

Kox snementa

TexHuueckue yCTpoMcTBa: 3IIEKTPOCKOI, aMIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK HJIEKTPUUECKON SHEPruw,
AJIEKTPOOCBETUTENFHBIE  MPHOOPBI,  HAarpeBaTelbHBIC
ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
NPEJOXPAHUTEIH, 3JIEKTPOMArHuT, 3JEKTPOJBUIATEINb

IMOCTOAHHOT'O TOKA, I'CHCPATOP IMOCTOAHHOI'O TOKaA

HpOBepHeMHe QJICMCHTBI COACPIKAHUS

MEXAHUWUYECKUE SBJIEHUA
o1 Mexanuueckoe JBIKeHHE. MarepuanpHas —TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENIBHOCTh MEXaHUYECKOTO JIBHXKCHHS
8.3 PaBHOMEpHOE NPSAMOIMHENHOE BUKEHHE
#H##Par##HHepaBHOMEpHOE NPAMOJIMHEIHOE JIBUKECHUE.
8.4 Cpennsis W  MrHOBEHHass CKOpPOCTh Tela  IpH

HCPaBHOMCPHOM JABUKCHUHN




Yckopenue. PaBHOyCKOpEHHOE MIPSMOJIMHENHOE

8.5
JBUKEHUE
8.6 #HH#HPar#t#CBoOoaHOE manenne. OnbiTol [Nanunes
#iHPar#H##PaBHOMEpHOE JIBUJKEHUE [0 OKPYXKHOCTH.
8.7 [lepuog u wactora obpamienus. JluneliHas W yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOpEHHe
8.8 [Tepseriit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpertuii 3akon HeroToHa
8.11 H#H#Par##H# [puHuuMI cyneprno3unuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHHPar###Cua  TpeHMs: CuJla TPEHHUS CKOJIbXEHUS,
513 CHJIa TPEHUS NIOKOSI, APYTrre BUbI TPEHUS
" ##HPar###Cuna  TSDKECTU W 3aKOH  BCEMHPHOI'O
5 TATOTEHUS. Y CKOpEHUE CBOOOIHOrO MajieHus
JBuxenune  mianer  Bokpyr  Connuma.  Ilepsas
515 KOCMMYECKasi CKOpocTb. HeBecoMocCTh M neperpys3ku
PaBHOBecue marepuanbHOl TOUKH. AOCOIIOTHO TBEPIOE
8.16 oo
#iHPar###PaBHoBecue TBEPOro Tena ¢ 3aKperIEHHON
517 OChI0 BpaleHus. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynse Tena. U3menenne ummnynbca. MMnynbe cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
&.20 #HHHPart###PeakTHBHOE IBUKEHUE
8.21 Mexannueckasi paboTa U MOILHOCTb
PaGora cun Tsxectn, ympyroctd, TpeHus. CBs3b
.22 SHEpPIruu U paboThI
[lorennuanbHass 3HEprus Teda, MOIHATOTO  Haj
523 IIOBEPXHOCTBIO 3eMIIH
8.24 [ToTeHunanbHast 3HEPrus CKaTON NPYKUHbI
5 ##HPar###Kunernueckas ~ sHeprus.  Teopema o
523 KMHETUYECKOU SHEPruu
8.26 #H##Par###3aKkoH coXxpaHEeHUS MEXaHUYECKON dHEPTUH




8.27

[TpakTuyeckue paboOTHI:

Ompenenenue CpelHed CKOPOCTH CKOJBXKEHUs Opycka
WIA JABWKEHHsS IIapuKa IO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpPEeHUs Teja MPH PaBHOYCKOPECHHOM
JBM>KEHUM [0 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIIM TPH PABHOYCKOPEHHOM
JBI)KEHUHM 0€3 HayallbHOW CKOPOCTU IyTH OTHOCSTCS
KaK psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanue 3aBUCIMOCTH CHJIBI TPEHUS CKOJIBKCHHUS
OT CWIbl HOpManbHOro JamineHus. Omnpenenenue
Kod(puIMeHTa TpeHUs CKolbkeHus. OmnpenencHue
KECTKOCTH MpYXHHBbL. OrnpeneneHne padboThl CHIIBI
TPeHUs TpU PABHOMEPHOM JIBXKCHMHM Tejla 110
TOPU30HTAJIBLHOM MoOBepXHOCTH. OmpexneneHue padOThI
CUIBI  yOPYroCTM  IIpU  IOABEME  Ipy3a  C
UCIOJIb30BAHUEM  HEMOABMKHOITO M TOABHIKHOTO

0JIOKOB

8.28

dusnueckue SBICHUS B npupoac: NpujrMBbl U OTJIUBEI,
ABUIKCHUC IIIIaHCT CosHeuHOM CUCTCMbI, PCAKTHBHOC

JABUIKCHUC )XUBBIX OPIraHU3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHOUAOMETP,  JATYUKHU

MMOJIOKCHU, paCCTOAHUA U YCKOPCHUS, PAKCTBI

MEXAHUYECKUME KOJIEFBAHUMA 1 BOJIHBI

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKU

- KoJIe0aHUI: Iepro/], YacTOTa, AMIUIUTY/Ia
97 Maremaruueckui U IPY>KUHHbII MasITHUKH.
' [IpeBparenue sHepruu npu KonedaTeIbHOM JIBUKEHUU
93 3aryxatomme KosiebaHus. BbIHYXIeHHbIE KOJeOaHMs.
' Pe3onanc
Mexannueckue BoJHbL. CBONMCTBa MEXAHUUYECKUX BOJIH.
9.4 [IpononpHple M nonepedHble BOJHBI. JlJIMHA BOJHBI U

CKOpOCTb €€ pacrnpocTpaHeHUsl. MexaHn4eCKHEe BOJIHBI B




9.5

TBEPAOM TeJIe, CEICMUYECKUE BOJHBI

3Byk. ['pomKoCTb 1 BbIcOTa 3ByKa. OTpaxxeHHe 3ByKa

9.6

WHdpa3Byk U yIbTpa3ByK

9.7

9.8

9.9

[TpakTryeckue paboTHI:

OmnpeneneHue 4acToTbl MW Hepuoja  KosieOaHui
MaTeMaTU4YeCKOr0 MasiTHUKA.

OnpeneneHve 4YacTOTbl W Iepuoja  KoyieOaHMM
IPYKUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — Tepuojia  KoJjeOaHMi
MOJIBEIIEHHOIO0 K HHUTU TIpy3a OT JUIMHBI HHUTH.
HccnenoBanne 3aBUCUMOCTH — Tepuojia  KoJjeOaHMi
IPY)KUHHOTO MasTHUKAa OT Macchl rpysa. IlpoBepka
HE3aBUCHMOCTH nepuojaa KoJIeOaHui rpysa,
MOJIBEIIEHHOI'O0 K HUTH, OT MAacChl Ipy3a U KECTKOCTU
pyXuHbL. VMI3MepeHne yckopeHus cBOOOIHOIO NaieHUs
dusnueckue sBICHUS B NPUPOAE: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHE, CEMCMUYECKHE BOJIHBI,
IyHaMH, 9XO0

TexHuueckue ycTpoilcTBa: 35X0J0T, HCHOJIb30BAHUE

YJIBTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH

10.2 [IIkana 371eKTpOMAarHUTHHIX BOJIH

103 DnekTpoMarHuTHas mpupoja cBera. CKOpOCTb CBeETa.

' BonHoBBbIE cBOMCTBa cCBETa

[IpakTuueckue paboThI:

10.4 W3ydyeHue CBOICTB  3JEKTPOMAarHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIIBHOTO TenedoHa
Oduzuyeckue SBICHHUS B MPHUPOAE: OUOIOTHMYECKOE

10.5 neicTBue BUJUMOTO, yIBTPaduOIETOBOTO U
PEHTI€HOBCKOI'O U3JIy4eHUI

10.6 Texauueckue YCTpOMCTBA: UCIIOJIb30BaHUE

QJICKTPOMAruiMTHLIX BOJIH JJIA COTOBOM CBSI3HU




11

CBETOBBIE ABJIEHUA

11.1

JlyueBast Mmonens cBeta. Mictounuku cBera

11.2

[IpssmonuHeitHOE pacpocTpaHeHHe CBETa

11.3

11.4

11.5

11.6

OTpa)KeHI/Ie cBeTa. Ilnockoe 3CPKaJo. 3aKoH OTpaXCHHUA

CBC€Ta

IIpenomneHnue cBera. 3aKOH IPEIOMIICHHS CBETA.

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA
JIunza. Xop nyyen B JIMH3E

OnTuueckas cucrema ¢oToamnmapara, MHKPOCKOTA U

TCJICCKOIIa

11.7

I'maz kak onTuyeckass CHCTEMA. EJ'II/IBOPYKOCTB n

JATbHO30PKOCTh

118 Pasnoxxenue Oenoro ceera B cnektp. OnbiTel HhroTOHA.

' CrnosxeHue crieKTpaibHbBIX IIBETOB. J(ucmepcus cBera

[IpakTuueckue paboOThI:
#iHPar###lccnenoBanue 3aBHUCHUMOCTH yria
OTpaKeHUS CBETOBOIO JIy4a OT yIJia MaJeHHUs.
#H#HPar#H##l3yuenre  XapakTepUCTHK  U300pa’keHus
IpeMeTa B MIIOCKOM 3epKalle.
###Par### A ccnenosanue 3aBUCUMOCTH yriia
MPEeIOMIIEHUSI CBETOBOTO Jlyya OT yIJila MajeHus Ha

119 TPaHMIIE «BO3LyX — CTEKIION.

' #i#PartH## lonydenne u300pakeHUH C  MOMOIIBIO

COOMpAFOIICH JIMH3BI.
##Par###Onpenenenrie  (OKYCHOTO PACCTOSHUS U
ONITUYECKOU CUJIbI COOMPAOIIEH JTHH3BL
HHHPar###ONBITEl IO pa3niokeHuto OeIoro cBeTa B
CIEKTP.
HH#H#Par###ONBITBI 110 BOCHPHATHIO IIBETa IMPEIMETOB
MIpH WX HAOIIOACHUH Yepe3 [BETOBbIC (DUITBTPHI
dusznyeckue sBICHUS B mpupoje: 3arMenus CoiHua u

11.10 JlyHbI, TIBETA TEN, ONTUYCCKUE sIBICHUS B aTtMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

TexHuueckue yCTpOﬁCTBaZ O4YKH, IICPUCKOII,




12

¢doToanmapar, ONTHICCKUE CBETOBOJIBI

KBAHTOBBIE SABJIEHU A
11 OmnseiTel Peszepdopna u mmanerapHas Mojzenb aToMa.
' Mogens atoma bopa
122 Hcnyckanne u mornioueHue cBeta aroMoM. KBaHTEHL
. JIuneliuaTeie CIEKTPbI
12.3 PagnoakTuBHOCTH. Anb(ha, 6eTa- U raMMa-u3IydeHHs
174 Crpoenue aromHoro szapa. HyknoHHas Monenb
' aTOMHOTO siipa. M3oTonsl
15 PannoaktuBHble npeBpawmienus. [lepuon mosypacnana
' ATOMHBIX SIZIEP
16 SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsIOBOrO U
. MacCOBOI'0 YUCEI
12.7 DHeprus CBsA3M aTOMHBIX siiep. CBsi3b MAacChl M SHEPTUU
123 Peakuuu cunresa u aenenus saep. MIcTOuHUKM 3HEprun
. ConHua u 38€311
129 Snepnas sHepreruka. JleWicTBME  paguOaKTUBHBIX
' M3IIy9CHUH Ha )KUBBIC OPTaHU3MbI
[TpakTudeckue pabOTHI:
Habmronenne CroiomHbIX W JUHEHYATBIX CIHEKTPOB
1210 U3ITy4YEHUs.
HccnepoBanue TPEKOB: MU3MEPEHUE SHEPIMU YaCTHULBI
10 TOPMO3HOMY TyTH (110 hoTorpadusim).
W3mepenue paanoakTuBHOrO (hoHa
®duznueckne SABJICHUS B IPUPOJE: ECTECTBEHHbIN
PaINOaKTUBHBIN don, KOCMHYECKHE Ty4H,
12.11 PaaOAKTUBHOE W3JIyY€HUE NPUPOIHBIX MHHEPAJIOB,
JEUCTBHE pAaJUOAKTUBHBIX MW3JIyYCHUH HAa OpPraHU3M
YeJloBeKa
1212 TexHuueckue YCTPOMCTBA:! CHEKTPOCKOII,

VWHIMBUYaJIbHBIN JO3UMETP, KaMepa Bunbcona




ITPOBEPAEMBIE HA OI'D 10 PU3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBLHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
0230BOro ypoBHsI OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopazosanust Ha ocHoBe ®PI'OC

[Tonnmanue poiau  QU3MKM B HAyYHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBS3H
¥ T03HAaBA€MOCTH SBJICHHH TPHUPOJBI, O POJH IKCICPUMEHTa B
dusuke, o cucremoobOpasyromeil pond (GUIMKH B Pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJOTHUM, 00 HBOJIIOIUHU
(Gu3MYEeCKUX 3HAHUM M UX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKIAJAE€ POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOILECCOB OKPYKAIOLIETO
MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHMA O BUJAX Marepuu (BEUIECTBO U TMOJE), O JBWKEHUU Kak
croco0e CyIIeCcTBOBAHUS MaTepru, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTpOEHHS BellecTBa, O (U3MYECKON CYUIHOCTU SIBICHUU MPUPOJIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIGKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3audaTh SIBJICHUS 10 OMMCAHUIO X XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JIJaHHOE (PU3NUECKOe SIBJICHHE;
YMEHHE PACIIO3HABATH MPOSBICHUE M3yYECHHBIX (PU3NICCKUX SBICHUN
B OKpYXalollleM MHpE, BBIJCISIS HUX CYyIIECTBEHHBIE CBOMCTBA

(mpu3HAKH)

Binamenue ocHoBaMH IOHATHMHOIO ammapara W CHMBOJIMYECKOTO
s3bIKa (PM3UKK M WCTIOJIB30BAHUE HMX JJIS PEIICHUs y4eOHBIX 3a/1ad;
YMEHHE XapaKTepH30BaTh CBOICTBa Tel, (U3NYECKUE SBICHUS H
MPOLIECCHI, UCTIONB3Ys PyHIaMEHTAIbHbBIE U YMIUPUUYECKUE 3aKOHBI
YMeHue ONuChIBaTh H3YYCHHBIC CBOMCTBA TENT U (DU3UYCCKUEC SIBIICHUS,
UCTIONB3YsI (PU3UICCKUE BETUIMHBI

Brnagenne ocHoBaMM METOJOB HAYYHOTO T[O3HAHUA C Y4ETOM
coOirofeHusl MpaBmil O€30MacHOro Tpyaa: HabmoaeHue (GU3nUecKux
SIBIICHUM:

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCHEPUMEHTAIBHYIO YCTaHOBKY




U3 JIAHHOTO HaOopa 00OpYAOBaHHS MO WHCTPYKIIUU, OMUCHIBATH XOJI
OTIBITA U 3aIMCHIBATH €T0 PE3YIbTATHI, (HOPMYIHUPOBATH BBIBOIBI;
MPOBEJCHUE MPAMBIX U KOCBEHHBIX H3MEPEHUN (PU3NUECKUX BEINYNH:
YMEHHE IUJIAHUPOBAaTh HU3MEPEHMs, CaMOCTOSATENbHO CcOOMpaTh
9KCIIEPUMEHTAIbHYI0 YCTAHOBKY 10 HWHCTPYKLHH, BBIUUCIATH
3HaYEHUE BEJIWYUHBI U AHAIU3UPOBATH MOJYYEHHBIC PE3yIbTaThl C
y4€TOM 3a/IaHHOM ITOTPEHIHOCTH PE3yIbTaTOB U3MEPEHUN;
MPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIEIOBAHMUIA,
CaMOCTOSITENILHO  COOMpaTh AKCHEPUMEHTAIbHYIO YCTAHOBKY H
OPOBOAMTH  MCCIEAOBAaHWE IO  MHCTPYKLUH,  MPEICTABIATH
MOJyYeHHBIC 3aBUCHUMOCTH (PM3MUYECKMX BEIMYMH B BHJE TAOIHIl H
rpadMKOB, YYUTHIBATH MMOTPEUTHOCTH, JI€TIaTh BEIBOBI 10 pe3yIbTaTaM

HCCIICOJOBaHUA

[TonnmaHue  XapakTepHBIX  CBOMCTB  (U3MUYECKUX  MOJIENei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPAOE TEJNO, MOJCIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENIb aToMa,
HYKJIOHHasi MOJEJIb aTOMHOrO f]pa) U YMEHHE NPUMEHATbh UX AJIs

00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMmeHue oOBACHATH (PU3MUECKUE MPOLIECChl U CBOMCTBA Tel, B TOM
YuCle W B KOHTEKCTE CHUTyallUd IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYUHHO-CIIEACTBEHHBIE CBA3U U
CTPOUTH O0BSICHEHHE C OMOPOM HAa U3yYEHHbIE CBOMCTBA (PU3NUECKUX

HBJIGHI/Iﬁ, (1)I/IBI/IT-I€CKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU 1 MOACIN

YMenue pemaTh pacuérHble 3amaud (Ha Oaze 2 — 3 ypaBHEHUN),
UCTIONB3ysT 3aKOHBI W (OpMyIbl, CBs3BIBaOIUE  (pu3UYeCKHe
BCJIMYMHBI, B YAaCTHOCTH, 3alMCHIBATh KPATKOE YCIOBUE 3aJadH,
BBISIBIISITh HEJIOCTAIONIME JIaHHBbIC, BHIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOUMBIC TSl €€ pPEIICHHsI, HCIIOJIb30BaTh CIIPABOYHEIC JTaHHEIC,
MPOBOANTH PACUETBI W OIEHUBATh PEATHCTUYHOCTH TOJYyYEHHOTO
3Ha4YCHUsI (PU3MUYECKON BEIMYUHBI; YMEHHUE OIPEIENIATh Pa3MEPHOCTh

(U3MUeCKOil BETMUNHBI, TOJTyYEHHON MPU PEIICHUH 3a/1a41

YMeHue XapaKTCpHU30BaTb  IIPUHIMUIIBL HeﬁCTBHH TCXHHUYCCKHX
YCTpOﬁCTB, B TOM YHCJIE€ OBITOBBIX HpI/I60pOB, U IPOMBIINIICHHBIX
TCXHOJIOTHYCCKHUX IMPOLECCOB IO UX OIMHMCAHWIO, UCIIOJIb3YA 3HAHHUA O

CBOMCTBaxX Q)HSHHGCKI/IX SIBIGHUM U HeO6XOI[I/IMBI€ Q)HSHHGCKI/IG




10

3aKOHOMEPHOCTH

YMeHue UuCHoib30BaTh 3HAHUS O (U3MYECKUX SBICHHUAX B
MOBCEHEBHON JKM3HM JUIsi oOecriedeHuss O€30MacHOCTH  IIPH
oOpamieHun ¢ OBITOBBIMM ~ IpuOOpaMM M TEXHHYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbSI U  COONIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKAIOLIEH cpee; MOHUMaHUe
HEOOXOMMOCTH TPUMEHEHHS JTOCTHKECHUH (PU3MKH M TEXHOJOTHM

JJIA palliOHAJIBHOI'O IIPUPOAO0II0JIb30BaHUSA

11

OneIT TIOWMCKA, TpeoOpa3oBaHUs W TPEICTaBICHHS WH(OpMAIUN
(U3MYECKOTO COJEp)KAHUS C HCIOJIb30BaHWEM HWH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH JOCTOBEPHOCTh
MOJlydeHHOW WH(OpPMAIIMK HA OCHOBE WMCIOIIMXCS 3HAHUA U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHUE  HCIOJb30BAThb  IMpPH
BBIMIOJTHEHUH Y4YEOHBIX 3aJaHHil HAyYHO-TIOMYIAPHYIO JUTEpaTypy
(U3HYECKOTO COJNIEPIKaHUS, CIIPABOYHBIC MaTepUANBI, PECYPCHl CETH
WNurepuer; BrnageHwe 0a30BBIMH  HaBBIKAMH  MpeoOpa3oBaHUs
uHPOpMAIMM W3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyl; yMCHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC W YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(bOpMaI_II/II/I N3 HECKOJBKHUX NCTOYHHUKOB




INEPEYEHD SJIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWUYECKUE ABJIEHUA

11 Mexanuueckoe nBukeHue. MarepuanbHas Touka. Cucrema oTcuéra.
x(f) =x, +QTHOCUTENBHOCTD [IBUKCHUSI

PaBHOMepHOE U HepaBHOMepHOe aBHkeHHe. CpenHsis ckopocTs. Dopmyna

},{% _, . JiABEIINCIICHHS cpenHeil ckopoctu: v = S/t
) = Vo, * 1T * 5

I
;N =vy,-1+a,.-—,

ﬁPaB-HOMepHOG HpHMOHHHeﬁHOC ABUIKCHUC. 3aBUCHUMOCTh KOOpAWHATBI TCJIa

h ¢

OT BPEMCHH B CJIy4a€ paBHOMCPHOT'O Hp?[MOJIHHGfIHOFO JABUXCHUA:

0, () =y, +
a (f) =canst,

2
=aa,.,5§

3
- Y xYx

v ix

1.3
I'paduky 3aBUCUMOCTH OT BpPEMEHH JISi MPOCKIMH CKOPOCTH, MPOCKIHH

HepeMelIeHusl, MyTH, KOOpAUHATBhl IPU PABHOMEPHOM IPSMOJIMHEHHOM
JBUKECHUHU
3aBUCUMOCTh KOOpPJUHATHI T€Jla OT BPEMEHHM B CIy4dae PaBHOYCKOPEHHOIO

HpHMOJ’II/IHef/'IHOFO JABMOKCHUA:

CDOpMyJ'IBI U IIPOCKIHUH MEPEMCIICHUS, IMPOCKIHHN CKOPOCTHU U IIPOCKIHHU

YCKOpPEHHMS ITPU PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKEHUM:

1.4

['paduku 3aBUCUMOCTH OT BpPEMEHH Uil MPOEKLUUU YCKOPEHHUS, MPOEKIMH
CKOPOCTH, TPOEKIUHU MepeMelIeHUsl, KOOPJUHATHI MPH PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUYKEHUU

CBobonnoe manenne. @opMyIbl, ONMUCHIBAIONINE CBOOOJHOE IMAajcHUE Tela
1.5 M0 BEPTUKAIU (IBUKEHHE Tella BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emin). ['padmky 3aBUCHMOCTH OT BpPEMEHH I TPOEKIHUU YCKOpPEHUS,




IMPOCKIIMKU CKOPOCTHU W KOOPAWHATHI IIpH CBO6OI[HOM nmaacHuu TCi1a 110

BEPTUKAJIH
27R
v==— CKOpPOCTb PaBHOMEPHOIO IBIDKCHHS Tela Mo OKpyxkHOCTH. Hampasrmenue
L p?>  CKOpOCTH.
T dopmyiia Ui BBIYUCIECHUS CKOPOCTU Yepe3 paguyc OKPYKHOCTU U NEPUOA
V=—
T\ oOpareHus:
1
P=7
F-m. s LeHTpocTpeMuTENBHOE yCKOpeHue. HampaBieHHe UEHTPOCTPEMHUTEIBHOTO
L6 | yckopenus. @opmyia Juist BHIYUCIEHUS YCKOPEHUS:
Frq=-F
dopmyiia, cBA3BIBAIOIIAS IEPUOJL U YACTOTY OOpaIleHUs:
Macca. [InotHocTh BemecTBa. @opmMyiia s BBIYUCICHUS IUIOTHOCTH:
1.7
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClioskeHue CUIT
1.9 SIBnenue unepuuu. [lepBriit 3akon HeroToHa
Bropoii 3akon HeroTona:
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHHUS T€Jla U BEKTOpa CUJIbL,
JICUCTBYIOILIEH HA TEIO
Bzaumopeiicteue Ten. Tpernit 3akoH HproToHa:
1.11
1.12 TpeHue Mokost U TpeHUe CKoJbKeHus. PopMyna Ui BBIYUCICHUS MOIYJIS




I
—u-N CHJIBI TPCHUSA CKOJIBXKCHUSA!

FTP
F=k-Al

|
F=G. ?Hl iH:

R 2
Hedopmanus tena. Ynpyrue u Heynpyrue aedopmaruu. 3aKOH YIpPyrou

| nedopmanuu (3axoH ['yka):
p=mo

|
D=0, +m,U, =const

A=Fso0sa

BCGMI/IpHOG TArOTEHHUE. 3aKOH BCCMHUPHOTO TATIOTCHUA:

Cuita TSOKeCTH. yCKOpeHI/Ie CBO6OI[HOFO naacHus.

1.14
dopmyna JUIsl BRIMUCICHUS CHJIBI TSOKECTH BOJW3M MOBEPXHOCTH 3emun: F =

mg.
JIBrxenue manet Bokpyr Comnia. [lepBast kocMudeckasi CKOPOCTb.

HesecomocTs u neperpysku

I/IMHYJ'IBC TCJIa — BEKTOpHAasA (bHSI/I‘IeCKaH BCJINYHHA.

1.15
Nmnynsc cucremsl ten. M3meHenue umnyinbsca. IMIynbCc CHITbl
3aK0H COXpaHEHUs UMITYJIbCA JJI 3aMKHYTON CUCTEMBI TEII:
1.16
PeakTuBHOE NBUKEHUE
Mexannueckas pabota. @opmyna assi BEIYUCICHUS paOOThI CUIIBL:
Mexannueckass MOITHOCTb:
1.17
18 Kunernueckas u noreHuuanbHas sHeprus. GopmMyiia Jij1sl BBIYUCICHUS

KMHETUYECKON IHEPTUU:




E,= mgh

\

TeopeMa 0 KHHETHYECKOM OHCPI'UH. CDOpMy.]'Ia JJIs1 BBIYHMCIICHUA

E =E; + E JOTEHUUAJIBHON YHEPTHUH TEJNA, IIOIHATOTO

HaI 3eMIIEN:

M +M, +..=0
n= "Jno.nesnu
"Iﬁrpaqemz
F
pP= 3
g Mexanuueckas SHEprus:

P=pgh+Pp,

1.19 3aKOH COXpaHEHUs1 MEXaHUYECKOU sHeprun. GopmMyia Jijis 3aKOHA
COXpaHEHUS MEXaHUYECKOW SHEPTUH B OTCYTCTBUE CUJI TpeHus: £ = const.
[IpeBparieHue MeXaHUYECKON SHEPTUU TIPU HAIMYUU CUIIBI TPCHUSI.
[IpocThie MexaHU3MBbl. «30J10TO€ MPABUII0» MEXAHUKH.

Prruar. Moment cuitel: M - Fl.
VYcioBue paBHOBECHS phluara:

1.20
[ToasrkHbIH 1 HemOABWKHBIN O0510KH. KITJ] MpocThIx MEXaHU3MOB,
[aBiienue TBEpIOTO TENA.
®opmyina 1151 BBIYUCICHUS I1aBJICHHS TBEPAOIO Tena:

JlaBiieHne ra3a. ATMOCQEepHOE TaBICHHE.

1.21
IM'mapocTaTuyeckoe gaBieHHE BHYTPH KUIKOCTH.
®opmyia 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPH KUJAKOCTH:

1.22 3akoHn [lackans. ['uapaBnuueckuii npecc

1.23 3akoH Apxumena. dopmyna s ONPEACNICHUS] BBITAJKUBAIOLIEH CHUIIBL,




Fa =P8V

JICHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJAKOCTh WM Ias3:

Ycnopue nmiaBanus Tena. [lnaBanue CyaOB M BO3AYyXOILJIaBaAHUC

Mexannyeckue kosieOaHus. AMIUIMTYAA, MEPUOJ M YacToTa KOJIeOaHUU.

CDOpMy.]'Ia, CBA3bIBAKOIIAA YaCTOTY U IEPUOJ KOJIEOAHHIA:

1.25

1.26

1.27

1.28

1.29

MaremaTiueckuii U NPY>KUHHBIM MasTHUKH. [IpeBpaiieHue sHepruu Mpu

K0JIeOATEITbHOM JIBM)KCHUHU
3aryxaromue kosnebanus. BelnyxaeHHble konebanus. Pesonanc

MexaHudeckue BOJIHBL. HpO,Z[OJ'IBHBIC H IMOIICPCUYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpPOCTPAHCHUS BOJIHBI:

3ByK. I'poMKOCTB 1 BbICOTA 3ByKa. OTpa)k€HUE 3BYKOBOM BOJIHBI HA TPAHMILIE
nByX cpell. Hdpa3Byk U yIbTpa3ByK

Ilpakmuueckue pabomwl

H3mepenne cpeaHel MIOTHOCTH BEUIECTBA; apXHUMEIOBOM CHUIIbI; KECTKOCTH
HPYKUHBL; KO3((UIIMEHTA TPEHUS CKOJIbKEHHUS; paOOThI CUIIbI TPEHHUS, CHIIBI
YIPYrOCTH; CpeAHEN CKOPOCTHU JBMXKEHUS OpYyCKa [0 HAKJIOHHOM MJIOCKOCTH;
ycKopeHusi Opycka IpH JBMKEHUHU [0 HAKJIOHHOM IJIOCKOCTH; YacTOThl U
nepuojia KojeOaHMM MaTeMaTH4eCKOro MasTHUKA; YacTOThl U IepHoia
KOJICOAHWH TPYKMHHOTO MAasTHUKA; MOMEHTA CHJIBI, JIEHCTBYIOIIETO Ha
pplyar; paOOTBl CHJIBI YINPYroCTH MpU MOABEME TIpy3a C IOMOIBIO
HEMOJABIKHOIO OJI0Ka; paboThl CHJIBI YHPYrOCTH IPH HOABEME TIpy3a C
MOMOIUIbIO TIOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOM
YacTU TeJla U OT IUIOTHOCTU KHJKOCTH; HE3aBHCHMOCTHU BBITAJIKUBAIOLICH
CHJIBI OT MaccChl Te€Ja; CHJIbI TPEHUS CKOJIbKEHHUS OT CHJIbI HOPMAaJIbHOTO
JIaBJIEHUsT M OT poJia TOBEPXHOCTH; CHJIbl YINPYIOCTH, BO3HHMKAIOIIEH B
NpYy)XUHE, OT CTENeHH Ae(opManuy MpyKUHBL, YCKOPEHHUs: OpycKka OT yria
HAKJIOHA HANpPaBIIOUICH; TmepuoAa (4acToThl) KOJeOaHWHA HUTSIHOTO
MasTHUKA OT JJIMHBl HUTH; MEepHoa KoJeOaHU NPYKUHHOI'O MasiTHUKA OT

MacCCbl TIpy3a U JKECTKOCTH IMPY>XHUHBI;, HCCICAOBAHUC HC3aBUCHUMOCTHU



nepuoga KosieOaHMM HUTSHOrO MasTHMKa OT Macchl rpysa. IIpoBepka
YCIIOBHSI PABHOBECHSI pblyara
Qusuueckue s6NeHUs 6 npupooe: TPUMEPBl JBUKEHUS C pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOM NIPUPOAE, NECUCTBUE CWIBI TPEHUS B
IOpUPOJIE UM TEXHUKE, NMPWIUBBI U OTIUBBI, JBUXKeHUE IIaHeT CojHeuyHOU
1.30 CHCTEMBl, PEAKTUBHOE JBMKCHHE >KMBBIX OPIraHW3MOB, pblYyaru B Teje
YeNI0BeKa, BIUSHIE aTMOC(HEPHOTO aBJICHUS Ha KUBOW OPTaHU3M, TJIaBaHHE
pbIO, BOCHpPUATHE 3BYKOB >KMBOTHBIMM, 3€MIIETPSACEHHE, CelCMUYecKue
BOJIHBI, LIyHAMH, 3XO
0=t 7; eimuttecxue yempoticmeéa: CIUJIOMETP, TaTYUKU MOJI0KEHUSI, PACCTOSIHUS U
- . yé)KOpeHI/IH, JUHAMOMETp, MOJIIMIIHUKY, PAKeThl, pblYar, IMOJBMXHbBIM U
131 HEMOABMKHBINA OJIOKM, HAKJIOHHAS MJIOCKOCTb, MPOCThIE MEXAHU3MBI B OBITY,
. COOO0ILAIOIIMECS COCY/Ibl, YCTPOMCTBO BOIOIPOBO/IA, FMAPABIMUECKUI ITpecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp, 3XO0JIOT,
UCTIOJIB30BaHUE YIIBTPa3ByKa B OBITY U TEXHUKE
2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJOXKEHUS MOJEKYISIPHO-KUHETUYECKOH TEOpUHM CTPOCHUs
2.1 BemecTBa. Mogenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSHHMA
BemiecTBa. Kpucrammyeckue u amopHbie Tena
25 JlBixkenue dacTull BemiecTBa. CBS3b CKOPOCTH JBMXKEHHUSI YacTHI[ C
' Temrneparypoil. bBpoyHoBckoe nBmxenue, mupdysus
23 CMauuBaHue U KanWUISIPHbIE SIBICHUS
2.4 TennoBoe paclIMPEeHNUE U CKATHE
2.5 TemnoBoe paBHOBECHE
26 Buytpennsist sneprusi. Pabora u Temonepeaaya Kak CriocOObl M3MEHEHHS
' BHYTPEHHEH 3HEpPruu
2.7 Bunp! Tennonepenauun: TemI0NPOBOIHOCTh, KOHBEKIMS, U3Ty4eHUE
HarpeBanne u oxnaxaeHue Tten. KosinyecTBO TeIOTHL. Y ienbHas
TEIUIOEMKOCTb:
2.8
20 3aKOH COXpaHEHMs SHEPIrUU B TEIUIOBBIX Ipoleccax. Y paBHEHUE TEIIOBOTO
' Oananca:




A=——

2.10"

Ucnapenue u konaeHcauus. MI3MeHeHHe BHYTPEHHEW SHEpPruM B Ipolecce
UCIIApEHUsI W KOHJeHcanuu. Kumnenue KUAKOCTH. YIelnbHas TEmioTa

napooOpa3zoBanus: L = O/m

2.11

2.12

BuiraxxHocTh BO31yXa

[InaBnenue wu KpuUucCTaJuIu3anusl. N3menenue BHyTpeHHeﬁ OHCPIUH IIPpH

IJIaBJICHUU U KpUCTAJIJIU3allH. yI[e.HI:HafI TCIIJIOTA IIJIaBJICHUA:

2.13

2.14

2.15

BHYTpeHHHH OHCPIrusa CropaHusa TOILJIMBA. YaennbHas TemiaoTa CropaHus

TorumBa: ¢ = O/m

[punnuns! padots! Termnossix apurateneil. KI1/1 rernnosoro asurarens

Ipakxmuueckue pabomol

W3mepenne  ynenpHOM  TEIUIOEMKOCTH  METAUIMYECKOTO  LIMIMHIPA;
KOJIMYECTBA TEIUIOTHI, IIOJIy4EHHOTO BOJOW KOMHATHOM TeMIIepaTyphl
(UKCMPOBAaHHON Macchbl, B KOTOPYIO OIYIIEH HAarpeTblii IWINH/D;
KOJIMYECTBA TEILIOTHI, OTAAHHOIO HAarpeTbiM LIWJIMHIPOM, IOCIE OIyCKaHHS
€ro B BOJly KOMHAaTHOM TeMIIEpaTyphl; OTHOCUTEIbHON BIAXKHOCTU BO3/1YXa;
YACIBHOW  TEIJIOTHI  IIaBiACHUA  Jjbaa. MccinenoBanue  U3MEHEHUSA
TeMIIepaTypbl BOJbI MPU PA3JIMYHBIX YCIOBHSX; SBJICHUS TEIUIOOOMEHA MpHU

CMEIIMBAHNM XOJIOJHOM U ropsidel BOJBI; POLECCa UCTIAPEHUS

2.16

2.17

Qusuueckue A6NeHus 6 npupode. TOBEPXHOCTHOE HATSKEHUE U
KaMWUISPHBIE SBJICHUS B MPUPOJIC, KPUCTAUIBI B TPUPOAC, H3IyYCHHE
Connia, 3amep3aHue BOJAOEMOB, MOpCKHE Opu3bl; OOpa30oBaHHE POCHI,

TyMaHa, HHEs, CHETa

Texnuueckue  ycmpoticmea:  KaOWUIAPbl, TPUMEPbl  HUCIOJIb30BAHMS
KPUCTAJUIOB, JKMJIKOCTHBIA TEPMOMETpP, MAATUYUK TEMIIepaTypbl, TEpMOC,
cHCcTeMa OTOIUICHHs JIOMOB, THTPOMETpBI, IICHXpPOMETp, MapoBasi TypOWHa,

ABUT'aTC]Ib BHYTPCHHET'O CrrOpaHusL



3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onektpu3anus Tei. J[Ba BUaa 3JeKTPUUECKHUX 3apsiioB
3.2 B3anmopeiicTBue 3apskeHHbIX Tell. 3akoH Kyiona
33 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa

34 Onekrtpuueckoe mnone. Hanpspk€HHOCTh 3nekTpuyeckoro nois. IIpuHuun
CYNEPIIO3UIUH JIEKTPUUECKHUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE)

é;lzl U-geittcnii=3ferdtpruuecknx 3apsnoB. [leficTBHE >IEKTPUYECKOr0 MOJS Ha
U =U, quglﬁlgjmg&xne 3apsabl. [IpOBOAHUKY U JUIIEKTPUKU
L 4 2
| IlocTosHHBINA 35eKTpHUYecKuil TOK. JlelcTBuS snekTpudeckoro Toka. Cuia

O=I"-R-ttoka. Hanpsnkenwue.

3.6 I=q/t, U=A/4
DIIEKTPUUECKOE COMPOTUBIICHUE. Y JICIBHOE IIEKTPUIECKOE COITPOTHBIICHUE:
3.7 R =pl/S
3akon Oma anst yyactka snekrpudeckoi nenu: [ = U/R
3.8
[TocnenoBarenbHOE COCTMHEHHE MPOBOHUKOB:
3.9 [TapamiensHOE COETMHEHHE MMPOBOJHUKOB PABHOTO COMPOTUBIICHUS:
CMenranHbie COSTMHEHUS TTPOBOTHUKOB
Pabota u MmomHOCTB A5ekTpudeckoro Toka. 4 = Ult, P = Ul
3.10
3akon Jlxoyns — Jlena:
3.11
s OnbiT Dpcrena. MarHuTHOE TMOJIe MPSAMOTO MPOBOJAHHMKA C TOKOM. JIMHHM
MarHUTHOW HHTyKITUU
3.13 MaruutHoe mMmojIe HOCTOSHHOIO MAar"Hura. B3auMOmenCcTBHE MOCTOSHHBIX




3.14

MAarHuToB

JlelicTBME MAarHUTHOTO ITOJIS1 HA TPOBOJHUK C TOKOM

3.15

3.16

Onbitel @apazes. SBneHue 3aeKTpoMarHuTHOW MHAYKUUU. [IpaBuno Jlenua

Ipaxmuueckue pabomuol

W3mepenue 3JIEKTPUUECKOIO  CONPOTHUBIICHUS  PE3UCTOPA; MOIIHOCTU
AIEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUYECKOTO TOKA.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJAHMKE
(pe3ucTophl, JaMIo4ka), OT HAMNpsHKEHUs Ha KOHIAX IPOBOJHUKA;
3aBUCHUMOCTH COINPOTUBIEHUS OT JJIMHBI IPOBOJHHUKA, IUIOIIAAU €ro
MONEPEYHOI0 CEUEHHUS U YEIbHOIO CONIPOTHUBIICHUS.

[IpoBepka  mpaBwia g ANEKTPUYECKOTO HaIPsKEHUS npu
MOCJIEIOBATEIbHOM ~ COCAMHEHUM TPOBOJHMKOB; TMpaBWIa JJs  CHJIbI
AJIEKTPUYECKOTO TOKAa MpU MApajuIeIbHOM COEAUHEHMHM MPOBOJIHUKOB

(pe3UCTOpPHI U JTAMITOYKA)

3.17

Qu3suueckue sa6leHUs 68 npupode. DIIEKTPUYECKUE SBICHHUS B aTtMmocdepe,
AJIEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE Toje 3emud, Apeid

IMOJIFOCOB, POJIb MArHUTHOI'O IMOJIA IJIA )KU3HH Ha 3€MJI€, MOJIIPHOC CUSAHUC

3.18

3.19

Texnuueckue ycmpotiicmea: 3IE€KTPOCKOII, aMIIEPMETP, BOJBTMETP, PEOCTar,
CUETUYMK DJEKTPUYECKON OSHEPrHH, DIIEKTPOOCBETUTEIBHBIE MPUOOPEI,
HarpeBaTelIbHbIE ANEKTPOIPUOOPHI (mpumepsl), AIEKTPUUYECKUE
IPEIOXPAaHUTENH, SJIEKTPOMArHUT, AJIEKTPOJABHUraTeNlb IMOCTOSHHOIO TOKa,

T'CHCPATOP NOCTOSAHHOI'O TOKA

SHGKTpOMaFHI/ITHBIC BoaHsl. [lIkana QJICKTPOMArduTHBIX BOJIH

3.20
3.21

JlydeBas mozienb cBeta. [IpsMonuHeiiHOEe pacnpoCTpaHEHUE CBETA

3aKoH OTpa’XCHHA CBCTA. IInockoe 3CPKajIo

3.22
3.23

3.24

3.25

HpeJ'IOMJ'IeHI/Ie cBera. 3aKOH IMPCIIOMJICHHA CBCTA
I[I/ICHepCI/IH CBCTa

JIunza. Xop myueit B tuH3e. @OKYCHOE pacCTOsiHUE JTMH3BL. OnTHYecKas cuia
muusel: D= 1/F

I'ma3 xak ontnyeckas cucreMa. OnTu4ecKre mpudOpEI

3.26

IIpaxmuueckue pabomoi
HiHPar##l13MeperHne ONTUYECKON CHIIBI COOMparomiel JTHH3BI; (POKYCHOTO
paccTosiHMsL coOMparomei JUH3Bl (10 CBOMCTBY paBEHCTBA pa3MEpOB

npeaMeTa U u300paKeHwHst, KOria IpeaMeT pacioyioskeH B ABOWHOM (okyce),




MoKa3aTelis MPEJIOMIICHUSI CTEKIIA.

##HtPar#Ht#lccnenoBanue CBOMCTBAa N300paXKEHHSI, TOJYYEHHOTO C IIOMOIIBIO
coOuparonield JTMH3bI; U3MEHEHHS (JOKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTHU yTJIa MPEJIOMJICHHUS CBETOBOTO JIy4a OT yrja NajeHus Ha

TpaHUILC «BO3AYX — CTCKIIO»

397 Qusuueckue saenenus 6 npupooe: 3armenust Connuna u JIyHBI, 1[BeTa Tel,
onTHYECKHUE SBJICHUs B aTMocdepe (1BeT Heba, pedpakiius, pagyra, MUPax)

398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, (oToanmapar, ONTHYECKHUE
CBETOBO/IbI

4 KBAHTOBbGIE ABJIEHUA

11 PagnoaktuBHOCTh. Aub(a-, Oera-, ramma-usnydeHus. Peakuuu anbga-u
Oera-pacrnana

4o Omnwitel Pesepdopaa mo paccesHuio anbda-dactuinl. [lmanerapHas Moenb
aToma

4.3 CoctaB aTroMHOTrO0 sifjpa. M3oTornbl

4.4 [Tepuona monypacmnaga aTOMHBIX SIIEP

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOI'O YHCET

Qusuueckue sA6NeHUA 6 Npupooe: €CTECTBEHHBIN PpPagUOaKTUBHBIA (OH,
4.6 KOCMHMYECKHE Jy4M, PaJUOAKTUBHOE H3JIyuY€HUE INPHUPOJHBIX MHUHEPAJIOB,

JEUCTBUEC paaruOaKTUBHBIX I/ISJ'Iy‘leHI/Iﬁ Ha OpraHus3M 4€JI0BCKa

47 Texnuyeckue ycmpoucmea: CHEKTPOCKOI, WHIUBUIYAIbHBIA J1I03UMETD,

KaMcEpa BI/IJ'ILCOHa, AACpHadA OHCPICTHKA

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1l YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET
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