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l. MNOACHUTEJIBHAS 3AIINCKA
[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tmporpammbl, TmpeactaBieHHbIx B PI'OC 00O, a Ttakke ¢ ydéroMm
denepanbHoil paboueid mporpammbl BocnuTanus ¥ KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukan.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYarolIMXCsS M OpraHu3aluio HM3y4deHHs (QHU3MKU Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylibTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHOHAYYHBIX y4EOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHusl.
[Iporpamma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTo marepuana Mo rojaam
o0ydeHust (1o Kjiaccam), TNpenjgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCT H3YyYEHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA MPEIMETHOTO COJEpKaHUus U Y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaromXCs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa ABISETCS CHCTEMOOOPa3yIOINM Il €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MpeloCTaBiseT HaumOojee siCHble OOpa3ipl MPUMEHEHHMs] HAay4dHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOIY4YEHUS JOCTOBEPHBIX 3HAHUN O MHpE.
OpHa M3 IIaBHBIX 337a4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenune ¢u3nku Ha 0a30BOM YpOBHE IMPEAINOJAraeT OBJIaJEeHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYI0 TPAMOTHOCTD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAaHHBIE W KCIOJIb30BaTh HAy4yHBIE JOKa3aTelbCTBA IS
MOJTyYEHUs BHIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yTBepxkI€HHONW pemenreM Kommernn MunncteperBa npocsemenus Poccuiickonn @enepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIlUXCs K HAyYHOMY HW3YUEHHIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4YEHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE MPEACTABICHUH O POJIU (U3UKHU ISl PA3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
NeSITEbHOCTH, CBS3aHHOM ¢ (PM3MKOH, MOATrOTOBKA K JalbHENIIEMy O0YyYEHHIO B 3TOM
HaIpaBJICHUU.

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

o0pa3oBaHus 00ecreurnBaeTCs PELICHUEM CIISAYIOLINX 3a1a4:

e [puoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHUM BEILECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

® OCBOCHHME METOJOB pEIIECHUS MPOCTEUIINX PACYETHBIX 3aJad C MHCIOJIb30BAaHUEM
bu3nueckux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

® Dpa3BUTHE YMEHHMH HaONOJaTb NPUPOAHBIE SBICHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

e OcBOEHHME MPUEMOB PabOTH ¢ MH(popMaied (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIN3 W KPUTHYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO €O cepamu NnpodhecCHuOHATBHON AEATEIHLHOCTH, CBA3AHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha IOCTUKEHUAX (PU3NUECKON HAYKH.

Ha u3yuenue ¢pusuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHUs
oTBOoAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hefien0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

COJAEP/)KAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u e€ posb B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. Ousnyecknue SABICHUSA: MEXAHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenuuMHbBL. M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HPUOOPBHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTEMA €IMHHLL.

Kak ¢u3uka m gpyrue ecrecTBEHHblE HayKHW M3y4aroT Npupoay. EcrecTBeHHOHay4 HBIN
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUNOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(bu3nUeCKUX SBICHUNA C TOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

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

2. Owuszuyeckue MpuOOPHI U MpoLeaypa MPsIMBIX U3MEPEHHI aHAJIOrOBBIM U IU(PPOBBHIM

npuOOpoOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne HeHbl JeIeHUs MIKaIbl K3MEPUTEIHLHOTO MpHoopa.
N3MepeHne paccTosTHUM.

N3mepenue 06bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MaJbIX TEN.

i wnNe

W3mepenne TteMmrepaTypbl MNpU MOMOIIHM KUAKOCTHOTO TEPMOMETpAa W JaTyudKa
TEMIEPATypPHI.

6. IlpoBenenue wuccieqoBaHHUs MO MPOBEPKE THIOTE3bl: NaJbHOCTh MOJIETA ILAPHKA,
MYIEHHOTO TOPU30HTAIIBHO, TeM OO0JIbIIe, YeM OOJIBIIIEe BRICOTA MTyCKa.



Paszgea 2. [lepBoHayaibHbIE CBEJCHUA 0 CTPOCHHUHU BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JBrxxenune uactui BeniecTBa. CBS3b CKOPOCTH JBUXKEHHUS YacTULl C TEMIEPATYPOM.
bpoynoBckoe nBuxkenue, auddysus. BzanmonelicTBue dYacTuIl BEIIECTBA: MPUTSHKEHHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U  TBEPIBIX
(kpucTayminyeckux) Teia. B3auMocBs3b MEXIy CBOMCTBaMH BEIIECTB B Pa3HbIX arperatHbIxX
COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKCHHUS.

2. HaGmopenue nuddysun.

3. HaGmonenue sBiIeHUM, OOBACHSIIONIUXCS MPUTSKEHUEM HIIM OTTAJIKUBAHUEM YaCTHUII

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OueHka AuaMeTpa aToMa METOAOM PsiIOB (C UcTosib3oBaHueM (hoTorpaduii).

2. OmbIThl IO HAOIIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OnbITHI IO OOHAPYKEHHUIO NEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBe TeJl.

Mexannueckoe JABWXKEHUE. PaBHOMepHOe M HepaBHOMEpHOe JBiKeHHe. CKOpPOCTb.
CpenHsist CKOpOCTh IPH HEPABHOMEPHOM JIBH>KEHUH. Pacu€r myTu U BpeMEeHU JABUKEHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonenlcTBUEe TeNl Kak NpPUYMHA W3MEHEHUs
CKOPOCTH JIBWKEHHUS Teld. Macca kak Mepa MHEpTHOCTH Tena. IlnotHocTh BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuwia Kak XapakTepucThka B3aumojencTBus Ten. Cunma ymnpyroctu U 3akoH ['yka.
N3mepenne cuibl ¢ NMOMOIIBIO JUHAMOMeETpa. fIBieHHe TArOTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec rtema. HeBecomocTh. CnojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsimoil. PaBHozelcTBytomas cui. Cuna TpeHus. TpeHHue CKOJbKEHUS U TPEHHUE MOKOSI.
Tpenue B mpupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MexaHu4ecKoro JBUKEHHUs Tena.

2. H3mepeHne CKOPOCTH NPSIMOJIMHEWHOTO IBUKEHHUS.

3. HaOGmroneHue siBJICHUS HHEPITUH.

4. HabmoneHne N3MEHEHUs1 CKOPOCTH MPH B3aMMOICHCTBUH TeJl.
5. CpaBHEHHE Macc 110 B3aUMOACUCTBHIO TEI.

CiioxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwvie pabomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHS (LIapuKa B KMJIKOCTH, MOJENH
AIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jiasee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIbXKEHUs OpycKa WM LIapuKa MO HAKIOHHOM
IJIOCKOCTH.

3. Omnpenenenue WIOTHOCTH TBEPIOTO TENA.

4. OnbIThbl, AEMOHCTPUPYIOILINE 3aBUCUMOCTh pacTsDKeHMs (Aedopmainuun) NpyKUHbI OT
IIPUIIOKEHHOMN CUJIBI.



5. OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBXKEHHUS OT BEca Tesa U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIICHUS U YBETUYEHUA JaBieHus. [{aBienue raza. 3aBUCUMOCTD
JaBjieHus ra3a oT 00béMma, Temneparypsl. [lepenaua naBnenust TBEPABIMU TeAMH, KUAKOCTIMU
u razamu. 3akoH llackans. [TneBmMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rryounbl.  [mapocratumdeckmii  mapagokc.  CooOmarommecss cocyapl. [ mapaBiudeckue
MEXaHU3MBI.

Atmochepa 3emnm u atmocdepHoe naBieHue. [IpuyuHBI CYIIECTBOBAHUS BO3IYLTHOM
obomouku 3emmmn. Onbit Toppuyermmu. M3mepenue atmocepHOro naBicHHs. 3aBUCHMOCTH
atMoc(epHOro JaBJICGHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl i wu3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTpYXEHHOE B HUX Telo. BelTankuBaromias (apxuMe10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPaTyphl.

[lepenayda naBiaeHus: KUIKOCTHIO U ra30M.
CooOmaromuecs cocyabl.

I'mppaBinyeckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

oV ks wNeE

3aBUCUMOCTh BBITAJIKUBAIONICH CHJIBI OT O00bEMa MOTPYKEHHOM 4YacTH Tela |
IJIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAJIKMBAKOLLIEHN CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

N

8. VYcnoBue 1u1aBaHMs TeJ: IUIABaHWE WJIM TOTPY)KEHHE T B 3aBHCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJE OT 00b&Ma MOrpyKEHHOM B )KHUJIKOCTh

4acTH TeJa.

2. OmpeneneHue BBITAIKUBAIOLIEH CHIIBI, JIEHCTBYIOIIEW Ha TeEJO, MOrPYKEHHOE B

HKUIKOCTb.

3. IlpoBepka HE3aBHCHUMOCTH BBITAIKMBAIOUIEH CHIBI, JEHCTBYIOIEH Ha TEIO B
XKUAKOCTH, OT Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHJIBI, JEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOMN B KUIAKOCTh YACTH TeJla U OT IUIOTHOCTU
KUJKOCTH.

5. KoHcTpynmpoBaHue apeomeTpa WJIM KOHCTPYHPOBAHHME JIOJKH U OIpPENEIECHUE €€
I'PY30I0ABbEMHOCTH.

Pa3pnen S. PaGora u MOIIHOCTb. DHEPIUs.

Mexannueckast pabotra. MOITHOCTb.

[TpocTble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocThix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckass sHeprus. KunHeTmyeckas W mnoTeHUHaIbHas »Heprus. lIpeBpaienue
OJIHOTO BU/Ia MEXaHUUYECKON 3HEPTUU B APYTroil. 3aKOH COXPAaHEHUS DHEPIUH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.



Jlabopamopnwvie padbomot u onvimol.
1. Ompenenenue paOOTHl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIKEHUHM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBaHue yClI0BUI paBHOBECHS pblyara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. M3yyeHue 3aKOHA COXPAHECHUS MEXAaHUYECKOU dSHEPIUH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH CTPOEHHMs BemecTBa. Macca
U pa3Mepbl aTOMOB UM MOJEKyJI. OmbITbl, NOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOro COCTOSIHUM BemlecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJOKEHUN
MOJIEKYJIAPHO-KUHETUYECKOW Teopuu. (CMayuMBaHWE M KaloWUIIpHbIE siBlieHUs. TeruioBoe
pacuIMpeHme u cxxarue.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKCHHS YacTHIIL.
Buytpennsis snHeprus. CrnocoObl HW3MEHEHHUST BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepleHre paboThl. Buapl Teronepenaun: TerIoNpOBOAHOCTh, KOHBEKIUS, H3ITYUCHHUE.

KonuyecTBo Temnotel. YaenpHas TEIJIOEMKOCTh BEIIECTBAa. TeMI000MEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHne W OTBEpAEBaHHE KPHUCTAUIMYCCKUX
BElIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanue u koHjeHcarus. lcnapeHue.
Kunenue. YnaenbHas TemnoTa mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KHWIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunmuner padotel TemnoBeix aBurareneit KIIJ[ temmoBoro nBurarens. TemnoBbie
JIBUTATENIH U 3aIIATA OKPYKAIOWIEH CPEbI.

3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHUSI.

Hab6mronenue nuddys3un.

Hab6nronenue siBneHni CMauyMBaHUS U KaTUJUIAPHBIX SBJICHHM.

Habmroienue TemnnoBoro pacimvpeHust Ted.

N3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WUJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buasl Tenonepenaun.

OxuaxieHue mpu CoOBepIICHUH pabOTHI.

HarpeBanue nipu coBepiiieHuN pabOThl BHEITHUME CHJIAMH.

WK NOU Pk WNE

. CpaBHEHHE TETUIOEMKOCTEN PA3INYHBIX BEIIECTB.

. Habnronenue xumenwus.

. HabmoieHue mocTostHCTBa TEMIIEPATYPhI MPH TUIABIICHUH.
13. Mojenu TeIIOBLIX ABUTaTeNIe.

[
= O

=
N

Jlabopamopnwvie pabomot u onvimol.

1. OnbIThI O OOHAPYKEHUIO NEUCTBHUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

2. OmnbIThI O BBIPALUBAHUIO KPUCTAIIJIOB MOBAPEHHOM COM UJTH caxapa.

3. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEII.



4. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh JaBJCHHUSI BO3[yXa OT ero o0néma u
HarpeBaHus WM OXJIAKICHHUS.

5. HaGmoneHue u3MeHEeHUs: BHYTPEHHEH SHEPrUu Tejla B pe3yjbTaTe TEIUIoNepeiayu u

paboThl BHEIIHUX CHIL

6. HccnenoBanue siBjeHHs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiueld BOABI.

7. OmpeneneHue KOTUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TPU TEIIOOOMEHE C

HarpeThiM METAUIMYECKUM ITUIHHAPOM.

8. OmnpexneneHue yaeabHON TEMI0EMKOCTH BEIIECTBA.

9. HccnenoBanue nporecca UCIapeHHUs.

10. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.

11. Onpenenenue yaenbHOW TEIUIOTHI MJIABJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHHS.

OnekTtpuzanusi Tel. J[Ba poma 3JIEeKTpHUUECKUX 3apsnoB. BzaumojelcTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJCHMCTBHS 3apsHKEHHBIX TENl OT BEIMYUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).

OnekTpuueckoe mnosie. Hanpspk€HHOCTH anekTpudeckoro mojs. [IpuHumn cynepro3uiun
AIIEKTPUYECKHUX I0JIeN (Ha KAaUECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN 3iekTpuueckuil 3apsa. CrtpoeHue
aroma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

DNEKTPUUECKUI TOK. YCIOBUSI CYIIECTBOBAHMS JJIEKTpUUECKOro Toka. McTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBHSI SJIEKTPpUUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuiia Toka. DleKTpuueckoe HampsbkeHue. ConpoTHBIECHUE
MPOBOJIHUKA. YIENbHOE COMpPOTUBIEHHWE BemecTBa. 3akoH Owma s ydacTka IIemu.
[TocnenoBarenbHOE U MapaJUIETbHOE COETUHEHUE TPOBOJHUKOB.

PaboTta u MOUTHOCTB MEKTpUUECKOro Toka. 3akoH Jlxoymns—JIenna. DnexTpuueckue 1nenu
Y TIOTPeOUTENH IEKTPUUIECKOM SHEpruu B ObITY. KOpoTKoe 3amMbIKaHHe.

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoOe TOJe€.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 *KU3HU Ha 3emiie. OnbIT Dpcrea. MarauTHoe 1mose
ANEKTPUUECKOro ToKa. [[puMeHeHne 3JeKTPOMarHuToB B TeXHUKE. J/[eficTBHe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOTO Toka. Vcnonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dAIEKTpOMarHUTHOM  uwHAyKUuH. IIpaBuno  JleHma.
Onektporedeparop. CrmocoObl TONYYEHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOICHCTBUE 3apsKEHHBIX TEJT.
YCTpOUCTBO U IEUCTBHE IIEKTPOCKOIIA.

DNeKTpOoCcTaTUUYECKast UHTYKIIUS.

3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B.

IIpOoBOTHUKY M AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

©END VA WN e

. JIelcTBUS AJIEKTPUUECKOTO TOKA.
10 DIIEKTPUUYECKHUI TOK B )KHJIKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

I"a30BbIii pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenune 3eKTpUuYecKoro HanpsKeHUs BOJIBTMETPOM.

Peocrat u mara3uH COpOTUBJICHUMN.

B3auMoneiicTBrE MOCTOSIHHBIX MAardHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH Pa3ACJICHHsI MOJTOCOB MarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT OpcTena.

MarnuTtHoe 1oJjie ToKa. JJIEeKTPOMarHmr.

JleficTBe MarHUTHOTO TIOJISI HA POBOJIHHUK C TOKOM.
DIIeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHONW MHAYKIIHU.

OnpiTel Dapages.

3aBUCHUMOCTH HaIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUW €ro BOSHUKHOBEHHS.
DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.

1. OnbIThI O HAOTIOJECHUIO SJIEKTPU3ALUU TNl MHAYKLIHEH U MPU COMTPUKOCHOBEHUHU.

2. HCCHGI{OB&HI/IG I[CflCTBH)I SJICKTPHUYCCKOTO I10JIAA Ha MPOBOJHUKH U JUDJICKTPUKH.

3. CoOopka u mpoBepka padbOThI AIEKTPUICCKON MU MTOCTOSTHHOTO TOKA.

4. VI3aMepeHue U peryaupoBaHuE CUIIbI TOKA.

5. H3mepeHue u perynupoBaHUE HANIPSKECHMUSL.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYILLETO YEPE3 PE3UCTOP, OT CONPOTUBIIECHUS
pE3UCTOpa U HANIPSKEHUS HA PE3UCTOPE.

7. OHBITBI, ACMOHCTpHUPYIOOIUEC 3aBUCUMOCTB QJICKTPHUICCKOI0 COITPOTUBJICHHUA
MPOBOJAHMKA OT €r0 JITMHBI, TUIOIIA U MONEPEYHOr0 CEYEHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HAMPsDKEHUH TPHU TOCIENOBATEIbHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IIpoBepka mpaBuia Ui CHIIbI TOKA MPH NMapauIeIbHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUUIECKOTO TOKA, UYILIETO YePE3 PE3UCTOP.

11. OnpeneneHne MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYLIETO YEpe3 JIAMIIOUKY, OT HAIpPsHKEHUS
Ha HEW.

13. MccnenoBanre MarHUTHOTO B3aUMOJEHCTBHSI TIOCTOSIHHBIX MarHUTOB.

14. I/I3yquI/Ie MAarouTHOro TIi0Jisi IOCTOSHHBIX MAarHuTOB IIpU HX O6’BGJII/IHGHI/II/I n
pa3JiesieHun.

15. UccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENKY.

16. OnbITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJAEUCTBHS KaTYIIKU C TOKOM U
MarHuTa OT CHJIBl TOKA U HANPABIIEHUS TOKA B KaTYIIIKE.

17. 3yueHue eiCTBUSI MArHUTHOTO MOJI Ha MPOBOJIHHUK C TOKOM.

18. KoHcTpyrnpoBaHue 1 u3yueHue paboThl AIEKTPOABUTATENS.

19. Usmepenue KII/I snexkTpoaBurareibHON yCTAHOBKH.

20. OneITEl IO HUCCICOOBAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIUU: HUCCICAOBAHUC
U3MCHEHUH 3HaYeHUA U HaIlpaBJICHUA UHAYKIIUOHHOTO TOKA.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.



Mexanndeckoe nBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOEe nABMXKeHHE. HepaBHoOMepHOe
npsiMOJIMHENHOe aBMkeHHe. CpenHssi U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE npsMouHeliHoe nerkenrne. CBoboHoe majaeHue. OmnbIThI
[Nanunes.

PaBHomepHOe ABMxkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Bropoii 3akon Hptorona. Tpertuit 3akon Herorona. [Ipuniun
CYNEPIIO3ULUHU CUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOpPEHHE CBOOOIHOrO TMaJeHUs.
JBuxenne 1uiaHer Bokpyr Comnna. IlepBas kocmmueckas ckopocts. Heecomocts u
HIEepPErpy3KH.

PaBHOBecue maTepuanbHON ToOUukH. AGCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TsbxecTu.

Umnynec Tena. M3meHenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHusi. Csi3b
sHeprun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

Hemoncmpavyuu.

1. HaOGmoeHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX Te OTCUETA.

2. CpaBHeHME IyTE€H U TPAEKTOPUN IBMKEHMSI OJHOTO M TOrO e Tejda OTHOCHUTEIbHO
pa3HBIX TEJI OTCUYETA.

H3mepeHune ckopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

HaOGnronenue 1BUKEHUs Tea 1Mo OKPYKHOCTH.

HabmoneHne MexaHMuecKuX SBICHUN, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexkar
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKU.

ousWw

3aBHUCUMOCTbH YCKOPEHHMS T€Ia OT MAcChl Tejla M ACHCTBYIONIEH Ha HETO CUJIBI.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TeJ.

9. H3menenwue Beca Teia IpU YCKOPEHHOM JBUYKEHUU.

10. IIepenaya ummyibca IIpu B3aMMOJIEUCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUHU Tell.

12. CoxpaHeHue UMITYJIbCA IPY HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBHH.

14. HaGmroieHNe peakTUBHOTO JBU)KEHUSI.

15. CoxpaHneHre MEXaHU4ECKOM SHEPTUU IPU CBOOOHOM I ICHUH.

16. CoxpaHeHuEe MEXaHUYECKOW SHEPTUU MIPH JIBUKEHUU TeJla MOJ IEHCTBUEM IIPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyMpoBaHHE TpakTa JUuld pasrOHa M JAJIBHEHIIET0 PAaBHOMEPHOTO ABM)KCHUSA
LIApPUKA WIH TEIIEKKH.



2. OmpezneneHue cpeAHE CKOPOCTU CKOJBXKEHHUS Opycka WM ABWKEHUS LIapuKa I10
HaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tejla MPU PAaBHOYCKOPEHHOM JIBHXKCHHHM 110 HAKJIOHHOM
IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka TruNOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JIBMKCHHHM 0€3 HadalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEUYETHBIX YHUCENI, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMAJIbBHOIO
JIaBJICHUSI.

7. Omnpenenenne KO3PPHUIUEHTA TPEHUS CKOTBKEHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHHs MPU PABHOMEPHOM JBIKEHHUU TeNa 10
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenue pabOThl CHIIBI YIPYTOCTU MPU TMOABEME TpPy3a C HCHOIb30BAaHUEM
HEIOABUKHOTO U TOJIBI)KHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEIL.

KonebartenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIi: MepHoJ, 4acToTa,

®

aMIuTyna. MarematudecKuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHune sHeprum npu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue kojebOaHus. BeiHyxkaeHHble koneOaHus. PezoHanc. MexaHu4yeckre BOJIHBI.
CBolicTBa MexaHN4eCKUX BOJIH. [IpoiosibHBIE U OnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOIHBI.

3Byk. [’ pomMKOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HalGmonenue kone6aHU Tel MO JeCTBUEM CUJIBI TSXKECTH U CUJIbI YIPYTOCTH.
2. HaGmonenue koneOaHui Tpy3a Ha HUTH U Ha IPYXKHUHE.

3. HaOGmroneHne BRIHYXICHHBIX KOJICOaHUI 1 pe30HaHca.

4. PacnpocTpaHeHHUE MPOJOJIbHBIX U ONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaGmtoneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCcTHYeCKUH pE30HaHC.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue 4acToOThl U Meproia KoiaeOaHu MaTeMaTHYeCKOro MasTHHKA.

2. OmpezneneHue 4acTOThI U NepHOa KoJeOaHUH MPYKMHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBUCHUMOCTH IEpHOJAa KOJE€OaHWH IMOABEUIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. W ccnenoBaHue 3aBUCUMOCTH IEpPHUO/A KOJEOAHUM MPYKUHHOTO MAasgTHHUKA OT MaccChl
rpysa.

5. TlpoBepka He3aBUCHMMOCTH MepHoOAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMEpuojia KoJeOaHWH MPYKHUHHOTO
MasiTHUKA OT MAacchl Ipy3a M *KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHUs CBOOOIHOTO Ma/IeHUs.

Paszgea 10. DiaekTpoMarHuTHoOE MOJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI.



DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBa 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoinHOBbBIE CBOICTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimeol.
1. H3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBELI€e SIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. [IpsAMosiMHENHOE paclpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.
[Ipenomnienue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonp30BaHrEe MOTHOTO BHYTPEHHET0 OTPAXKEHUS B ONTHYECKHX CBETOBOAX.
Jlunza. Xox nydedr B nmmze. OmnrTmyeckas cucrema (oroamnmapara, MHUKPOCKONA |
Teneckona. ['na3 kak ontudeckas cuctema. bin3opykocTs U 1a1bHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Cro’keHUE CIEKTPaIbHBIX IIBETOB.
Hucnepcus ceTta.
Hemoncmpayuu.
[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenue n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBera.
ONnTHYECKUN CBETOBOI.
Xox myueil B cobuparoiieil JuH3e.
Xop JIydeil B paccenBaroleH JIMH3E.
[Tony4yenue n3o0paxkeHU ¢ MOMOIIBIO JIMH3.

©PNDUAE W R

. Ilpunun neiictBus oToanmnapara, MUKPOCKOIA M TEJIECKOTA.

10. Mopaens riasa.

11. Pa3znoxeHue 6enoro cBera B CIEKTP.

12. [Toryuenue 6em0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimul.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAKEHHSI CBETOBOTO JIy4a OT yrila MaJeHusl.
2. H3yueHue XapaKTEpUCTUK U300paKEHHs MPEAMETa B TUIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMIICHHSI CBETOBOTO JIyda OT yrja MaJeHus Ha
IPaHULIE «BO3IYX—CTEKIIO».

[Tony4yeHue n300pakeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETa B CIIEKT.

Nowus

OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MpPU UX HAOIIOJEHHWU 4Yepe3 LIBETOBBIC
(UITBTPHL.

Pa3nes 12. KBanTOBBIC SIBJICHUS.

OmnsiThl Pesepdopna u mnanerapHas moaens aroma. Monens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHelHyaTble CIEKTPHI.



PamnoaktuBHOCTh. Anb(da, Oeta- u ramma-uznydeHus. CTpoeHue aTOMHOTO siIpa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaapnoaxtuBHble mpeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJep.

SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsA0BOr0 U MAacCOBOTO YMCEN. DHEPIUs CBS3U
aToMHBIX saep. CBsa3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

SInepnas sHepreTuka. JIeMCTBUA paAuOAKTUBHBIX U3JIy4YCHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3JIy4€HUs U TOTJIOIICHHUS.

2. CnexTpsl pa3IMYHbIX ra30B.

3. CunekTp BoJiOpOJA.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOUINX U3Ty4YEHUH.

Perucrpanus uzinyueHust IpUpoJHbIX MUHEPAIOB U IIPOAYKTOB.

Jlabopamopnwsie pabomot u onvimeol.

1. HaOmro/ieHue CIUIOIMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIy4EHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (IO

doTorpadusim).

3. H3mepeHue paanoakTUBHOIO (QoHa.

IHoBTOpPUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOpHUTENBEHO-0000IIAtOMIMN ~ MOAY/Ab  IpeJHa3HaueH JUIsl CUCTeMaTH3aluu U
0000111eHUS TPEIMETHOTO CO/IEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroLUIMXcsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeT.

[Ipy w3ydyeHMHM JAHHOTO MOAYJS peanu3yloTcs M CHUCTEMaTU3UPYIOTCS  BUIbI
JESTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecneuyMBaeTcs JOCTHXKEHHE TPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToB 0OyueHHs, (OpPMHUPYETCS €CTECTBEHHOHAay4yHas
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJIOB HCCIEIOBAHUS SIBICHUN MPUPOABI M TEXHHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PU3NYECKUE SBJICHUS, IMPUMEHSSI IOJTY4YEHHbIE 3HAHUS,
pemaTth 3a/1a4u, B TOM YUCJI€ KaYECTBEHHbIE U KCIIEPUMEHTANIbHBIE.

[TpyuHIMNIMATBHO NEATEIBHOCTHBINA XapaKkTep JaHHOTO pas3zella pealn3yeTcs 3a CU€T TOro,
4TO 00y4arolrecs BHIIMOIHSAIOT 33aHUs, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3HUYECKUE SIBICHUS
B OKpY’KaroIeH MPUPOJIEC U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAay4YHbIE METO/bI UCCIEI0BaHUS (PU3UUECKUX SBICHUH, B TOM 4HCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH Hay4YHbIE OCHOBBI HambOoJee BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPaKTUYECKOTO HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHHUKOB SHEPrUM HAa OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.



I11.  IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS NNPOI'PAMMBI IO
®U3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKH HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

- MPOSIBIICHHE MHTEepeca K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKOHN (Qu3ndeckoin
HayKW;

- IICHHOCTHOE OTHOIIEHUE K IOCTHKCHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KIEHUH OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM TPUMEHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAJIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIIPHSITHE ICTCTHUECKUX KadeCTB (PM3MUYECKON HAyKH: € TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

- OCO3HaHUE LEHHOCTH (PU3MYECKONW HAyKM KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, Ba)KHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

- pa3BUTHE HAYYHOH JTIFOO03HATEIHFHOCTH, HUHTEPECA K UCCIIEA0BATEIbCKON JIeITeTbHOCTH;

5) dopMupoBanus KyJbTYpPbl 310POBbS M IMOIUOHAIBHOIO 0J1ATONOJIYYHS:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro obpasza KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH TIpaBUJ O€30MacHOTO TOBEACHUS Ha TPAHCIOpPTE, Ha Joporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

- c(hOpMUPOBAHHOCTh HaBbIKa peieKCHU, NMMPU3HAHUE CBOETO TpaBa HA OIIMOKY U TaKOTO
e IIpaBa y Ipyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTUBHOE y4YacCTHE B PEIICHUWU MPAKTHYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3alfiy, TOopoJa, Kpass) TEXHOJOTUYECKOW W COIMAIbHOW HAIMpPaBICHHOCTH,
TpeOYIOIIMX B TOM YHCIIE U PU3NISCKUX 3HAHUK;

- HHTEpeC K MPAKTUYECKOMY H3y4eHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:

- OpHWEHTAIMs Ha TpUMEHEeHWe (U3MYECKUX 3HAHWN IS pelieHus 3amad B o0jacTu
OKpY’Kalollled Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKHM WX BO3MOXHBIX IOCIIEICTBUN
JUTSL OKpYKaloIlEen Cpeibl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX pPelIeHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM TIPU BBIMOJIHEHUU HWCCIEIOBAaHUN U IPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NeSTEIbHOCTb;

- TOTpeOHOCTh, B (HOPMHUPOBAHWHM HOBBIX 3HAHWM, B TOM YHuCIE (HOPMYIHUPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBJICHHUSIX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (hU3UKH;



® - [IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEI, O6H.[CCTBa H 5KOHOMUKH,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)H3PI‘IGCKI/IX 3HaHHﬁ;

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

rJ00aJIbHBIX MTOCIIEACTBHIA.
METANPEAMETHBIE PE3YJIbTATbI
B pesymbraTe oOcBOeHHMS mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBaHusi y oOydatouierocst OynyT chopMUpoBaHbl MeTampeIMeTHbIE Pe3yJIbTaThl,
BKJIIOYAIOIINE II03HABATENIbHbIC YHHBEPCAJbHBIC YueOHBIC JEHCTBHSA, KOMMYHHKATHBHBIC
YHUBEPCAIbHBIC y4eOHbIC ICUCTBHUS, PEryJSITUBHBIC YHUBEPCAIbHbBIC YUCOHBIC CHCTBUSL.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUA
ba3oBble JJornvyeckue aelcTBUSA:

BBISIBJISITH U XapaKTEpPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAINMN, OCHOBAHHS JJIs1 0000IIeHNUs
Y CPaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B PacCMaTPUBAEMbIX (PaKTax, TaHHBIX U
HAOJII0JICHUX,, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M TPU H3YyYCHHH (PU3MUYECKUX SIBICHUNA WU
IIPOLIECCOB, Jie]aTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJIUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CIoco® pelieHuss ydeOHOW —(HU3MYecKol 3agaun
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

HCIIOJIH30BaTh BOMIPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTAaBJIEHHOMY IUIAHY OIBIT, HECIO0XHBIN
(bU3HYEeCKU IKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEeIOBaHNE (DU3UIECKOTO SBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIIOIEHUS, OIIbITA, UCCIIEIOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIIEe pa3BUTHE (PU3UYECKUX MPOIECCOB, a TAKXKE
BBIJIBUTATh MIPEIOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHSTh Pa3IUYHBIE METOJbI, WHCTPYMEHTBI M 3amlpoChl MPH TOUCKE M OTOOpE
uH(pOpMAIIUK WIH JAHHBIX ¢ YUETOM MPEAoKEeHHOU yueOHoM (hru3nueckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(GOPMAITUIO PA3THMUHBIX
BUJIOB U (hOpM TpeICcTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (GOpMy MpeacTaBieHus WHDOpManuu U
WUTIOCTPUPOBATh pEIIaeMble 3a7adyd HECIOKHBIMH CXEMaMH, JWarpaMMaMy, HHOUN
rpaduKol U UX KOMOMHAITUSMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B XO0Ji¢ OOCYXIEHHsS Y4eOHOro maTepuaia, Pe3ysbTaToB JIa0OpaTOpPHBIX pPaboT W
IMMPOCKTOB 3aJaBaThb BOIIPOCHI IO CYHICCTBY OGCy)KII&CMOfI TCMBI U BbICKA3bIBATh UJCH,
HAIICJICHHBIC Ha PEIlICHUE 3a/1a4U U MOIep KaHue OJIaroKenaTeTbHOCTH OOIICHHUS,



COIIOCTAaBJISITb CBOU CYXKACHUA C CYXIACHUAMU OPYIUX YYaCTHUKOB JAUajIora,
OOHApY)KMBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YIbTAaThL BBIITOJIHEHHOI'O (bI/I?;I/I‘-IeCKOFO OIIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

INOHUMATb W HCIIOJB30BATh IMPCHUMYIICCTBA KOMaHI[HOﬁ u HHI[HBHHyaHLHOfI paGOTbI
IPU PEIICHUU KOHKPETHOH (hru3nveckoi mpooIemsl;

NPUHUMATh LEId COBMECTHOW JEATEIBHOCTH, OpPraHW30BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIPENENIATh PO, 00CYXKIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh pabOThHI, JOCTUTAs KAa4eCTBEHHOTO pe3yibTaTa MO CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHMBAaTh KAayeCTBO CBOEro BKJIaJa B OOMMH MNPOXYKT IO KPUTEPUSIM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUsX, TPEOYIOLIMX Ui peILICHHs
(bu3nUecKux 3HaHUM;

OpPUEHTHUPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS pelIeHu (MHIUBUAYaJIbHOE,
HPUHATHE PELIEHUsS B IPYIIE, IPUHATUE PEILIEHUH IPyIoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIIOBaHMsl C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIaracMble BApUAHThI PEILICHU;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MIpeIaraTh IIaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJbTaToOB JeSTElIbHOCTH,
J1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

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

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3a1ad Wil B
YTBEPKJICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI
K xonny oOyuenuss B 7 KJjacce ImpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCTIONB30BaTh TIOHATHS: (U3MYECKUE W XUMHUYECKHE SIBIICHHS, HAOIIOJICHHE,
OKCIEPUMEHT, MOJIENb, TUTIOTE3a, CIUHHIIBI (PU3MYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperatHble COCTOSIHHSI BemiecTBa (TBEPHIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHYECKOe
IBUKEHHE  (paBHOMEpHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),  TPaeKTOpPHUS,
paBHOJCHCTBYOIAas cwia, aedopmanus (ympyras, IDIaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;



pasnuyath siBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YacTHUI] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE NIBJKEHUE, MHEPLUSA, B3aMMOJICHCTBUE Tell, PABHOBECHE
TBEPABIX TEN C 3aKPEIUVIEHHOM OCBhIO BpAllCHUsA, IMEpenada JaBJICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH M ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IIJIAaBAaHKUE Tell, TPEBPALLCHHUS
MEXaHUYECKOM SHEpIrun) 10 ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (M3UUECKUX SIBICHUI B OKPYXKAIOLIEM MUPE, B
TOM 4yMcie (u3nueckue sBICHHUS B MPUPOJE: NMPUMEPHl ABMKEHHS C Pa3IU4YHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CWIBI TPEHMS B IPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOTro AaBICHHS HA JKMBOM OpraHu3M, IJIaBaHHUE DHIO,
pblYary B Tele 4YelOBEeKa, IPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 33aJauy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOIMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3NUECKUE SBJICHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpEMs, MyTb, CKOPOCTb, CpPEIHsA
CKOpPOCTb, CWJIA YIPYIrOCTH, CHJa TSDKECTH, BEC Tella, CUJla TPEHUs, JaBICHUE
(TBEpmOTO TENa, KUAKOCTH, Ta3a), BHITAJKWBAIONIAS CHJIA, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3((QULIMEHT MO0Je3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTCHLUAIbHAs 3HEPrusi), Ipu ONUCAHUU HPAaBUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUECHUS U €UHULIbI
(GU3NUECKUX BEIMYMH, HAXOTUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3MUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOMUTh Tpa(UKH H3YYEHHBIX 3aBUCHUMOCTEH
(bU3UUECKUX BEIHYNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
IpaBUia CIOXKEHHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHUs MEXaHWYEeCKOM DHEpruu, IpHU OTOM J1aBaTb CIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSACHATh (U3UYECKUE SIBJIEHMSI, MPOLIECChl W CBOMCTBA Te€l, B TOM 4YHUCIE U B
KOHTEKCTE CUTYallMi NMPaKTUKOOPUEHTUPOBAHHOIO XapaKTEPa: BBIABIATH IPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoit Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUN, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyd B 1—2 [eHCTBUSA, HCIOJB3YA 3aKOHBI U (QOPMYJIBL,
CBs3pIBaloIlMe (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBHS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3WYECKHE BEIUUYMHBI B (POPMYINIBI U
IIPOBOAMTH Pacu€Thl, HAXOJUTh CIPABOYHBIE NaHHbIC, HEOOXOAMMBIE IJISI PELICHUS
3aJa4, OLICHUBATh PEATMCTUYHOCTh MOJYyYEeHHON (PU3MUECKOI BEINYNHBI,
pacro3HaBaTh MNpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh IPU TMOMOLIM (PUIUUECKUX
METO/0OB, B OIIMCAaHWM MCCIEIOBAHMS BBIICIATH IPOBEPSIEMOE IPEAINIOIOKEHHE
(runotesy), pas3inyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeIaTh BBIBOJBI 110 €T0 Pe3yiIbTaTaM;

IPOBOJIUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMble MPEANONIOKEHUS, COOMPAaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATh X0/ OIBbITA U (POPMYIUPOBATH BHIBOJIBI;



BBITOJIHATH NPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MacChl Tesa, 00bEMa, CHITBI U
TEMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3alMUCHIBATH
NOKa3aHUs IPUOOPOB € YUETOM 3aJaHHOM a0CONIOTHOM MOTPELTHOCTH U3MEPEHUH;
IPOBOJUTH HCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUUHBI OT IPYrou c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYILIETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CHIIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbBI TPEHUS OT IUIOLaau
COIIPUKOCHOBEHUS T€J, CUJIbl YIPYTOCTU OT YAJMHEHUS NPYKUHbI, BbITAJKUBAIOIIECH
CHIIBI OT O00BbEMa TOTPYKEHHOM 4YacTW Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMS TeJ, YCIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4yeOHOro HCCIEelOBaHMs, COOMpaTb YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cienys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOIy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JieNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEPEHHS (PH3MUECKUX BENUYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPIOro Teja, CWJIa TPEHHUsI CKOJBXKEHUS, [aBJIE€HUE BO3/yXa,
BBITJIKMBAIOIAs CHJIA, JIGHCTBYIOIIAs Ha MOrPY)KEHHOE B IKHJIKOCTb TeJoO,
KOO QHUIHUEHT TOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHU3MOB), CIENys NPEIIOKEHHON
WHCTPYKIWU: TIPY BHIIOJIHEHUH U3MEPEHHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETP, phluar, NOJBMXKHBIN 1
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM Ha WX OMHMCAHUA (B TOM 4MCIE: TMOAIIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCMONb3ysl 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBJIEHUM M HEOOXOTUMbIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleu cpere;

OCYIIECTBIISITh OTOOpP HMCTOYHHKOB HH(popMmanuu B VIHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS
Pa3IMYHbIX UCTOYHUKOB BBIAENSITh HHGOPMAIUIO, KOTOpas SIBISIETCA MPOTUBOPEYUBON
WA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIIOJHEHUU YUEOHBIX 3a/laHUI HAYyYHO-TIOMYJSPHYIO JINTEPATypy
(U3NYECKOro COAEp)KaHUs, CIpaBOYHblE MaTepHaibl, pecypcbl cetu HHrepHer,
BJIAJCTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMALUU W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIC M YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (prU3n4ecKoro coaepkaHusi, B TOM YHCIIEe MyOJIMYHO JIeNaTh



KpaTKHe COOOIIEHUS O Pe3ysIbTaTax MPOEKTOB MM y4EOHBIX UCCIIEAOBAHUM, IPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3CHTALIUCH;

IPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYyIIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEANUTD 3a BBIIIOJIHEHUEM IUIaHA
NecTBUM, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTb TI'PYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHECHUE OKPYKAIOLIUX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBHKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHWS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tela,
HACBIIICHHBIA U HEHACBILEHHBIH Map, BIAXKHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, FIEKTPUUECKOE
MoJI€, MPOBOJHHUKUA W AUICKTPUKHU, TOCTOSHHBIA JJIEKTPUUYECKUH TOK, MAarHUTHOE
oJIe;

pasznuyarh SBJIEHMS (TEIUIOBOE pACUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApPEHHE, KOHJICHCALIUs,
IJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIICHHE, Terjoneperaya
(TeTIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOJACHCTBUE
3apsAa0B, ACHCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBHUE
MAarHuToOB, JACHCTBUE MArHUTHOTO IIOJS HAa IPOBOAHUK C TOKOM, JIEKTPOMArHUTHAS
WHAYKIUSA) 1O OINKCAaHUID MX XapaKTEpHBIX CBONCTB W HA OCHOBE OIBITOB,
JNEMOHCTPHUPYIOUIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3NYECKUX SBICHHUM B OKPYXKAIOIIEM MHUpE, B
TOM 4Hcie (u3nyeckre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATHKEHHUE U
KaMmUIIpHBIE SIBIIGHUS B TPUPOJE, KPUCTALUIBI B mpupojne, uzinydeHue CouHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JIIEKTpUYECKUE SBIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMJid, APeid MOJIIOCOB, POJIb MATHUTHOTO TOJISI JJIsi KU3HU Ha
3emiie, MOJSPHOE CUSHHE, MPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBIICHHIA,

OTMCHIBATh U3yUYEHHBIE CBOMCTBA Te U (HU3UYECKUE SBJICHUS, UCTIONB3Ys (PU3UIECKUE
BEIIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEPrus, KOJIUYECTBO TEIJIOThI, yJAeTbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YZENbHAs TEIUIOTAa IUIABJICHMS, YJAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIIbHAS BJIAXHOCTb BO3/1YyXa, JJIEKTPUUYECKUHU
3apsd, CUla TOKA, OJJEKTPUYECKOE HANpsHKEHHWE, CONPOTHUBJIIEHUE IPOBOJHHKA,
yIIeTbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TPHU
OTNMCAaHUU TPABUIBHO TPAKTOBATh (PU3WUYECKHA CMBICT HWCIOIb3YEMbIX BEIHYHH,
0003HaYCHHS U €IUHUIBI (PU3UUECKUX BEIMYHUH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIINE
JaHHY!0 (QHU3UYECKYl0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tell, (pU3MYECKHe SBICHHUS M TPOIECCH, HCHOIb3Ys
OCHOBHBIE€ TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPHM CTPOEHHUS BEIECTBa,
NPUHLIMIT CYNEPHO3UIMKU TMosied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiia, 3akoH Oma namsi ydactka menu, 3akoH Jlxoynsa—JIeHna, 3akoH cOXpaHEeHUs



SHEPruu, MpU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBaTh €ro
MaTEeMaTUYeCKOEe BHIPAXKECHHUE;

OO0BSACHATH (pU3MUECKHE MPOIeCCHl W CBOMCTBA TN, B TOM YHUCIE€ M B KOHTEKCTE
cuTyarui MPAKTUKOOPUEHTUPOBAHHOTO Xapaxkrepa: BBISIBIIATD
MPUYUHHOCIEACTBEHHBIE CBSA3HM, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
omnopoit Ha 1—2 W3yYEeHHBIX CBOMCTBA (PU3NUECKHX SIBJICHUH, (PU3MYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUSA, HCIOJB3YsA 3aKOHBI U (OPMYJIBL,
CBs3bIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUSA 3aJa4u
3alUCBHIBaTh KPaTKOE YCJIOBHE, BBISBIIATH HEIOCTATOK JIAHHBIX JUIsI PELICHUS 3aJauH,
BbIOUpATh 3aKOHBI U (GOPMYJIIbI, HEOOXOAUMBIE AJisl €€ PEIIeHNUs, TPOBOAUTH PacYEThI U
CPaBHHBATh MMOJTYYCHHOE 3HaUeHHE (PU3NUECKON BEIIMYUHBI C N3BECTHBIMU JaHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  HCCICAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOIOKEHUE, OLEHUBATh MPaBUIBHOCTh MOPSAJIKA TPOBEICHUS] HCCIIECIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIMTH OMBITHI TIO HAOIOJCHUIO (PU3NICCKUX SBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamwuIspHBbIC SIBICHUS, 3aBUCHUMOCTh JaBJICHHS BO3JyXa OT €ro o0béma,
TEMIEPaTypPhl, CKOPOCTHU TMPOIIecCca OCTHIBAHUS U HarPEBaHUS MPU U3ITYYEHUU OT LIBETa
u3Nydaromnie  (MOrjomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHJAKOCTH W IUIOMIAJd €€ TIOBEPXHOCTH, OJJIEKTpHU3AIUs Tel W
B3aUMOJICCTBUE DJECKTPUUYECKUX 3aps0B, B3aUMOJCUCTBUE IMOCTOSHHBIX MarHWTOB,
BU3YaIH3aIisi MATHUTHBIX MOJIeH MOCTOSIHHBIX MAarHUTOB, I€UCTBUS MAarHUTHOTO MO
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh MpPOBEPsSEMbIE TPEINOIOKEHUI, CcOoOUpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYJIOBaHHUsA, OMHUCHIBATH XOJ[ OINbITA H
dbopMynUpOBaTh BHIBOJIBI;

BBITIOJIHSTH TPSIMbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIHLHON BIIAXKHOCTH BO3JyXa,
CUJIBI TOKA, HANpPSDKEHUS C HCIOJIb30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
GU3MYECKUX BEJIMYMH, CpPaBHUBATh PE3yJbTaThl H3MEpPEHUN C y4E€TOM 3aJlaHHON
a0COIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DPU3UYECKON BEIMYMUHBI OT JAPYTOH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUS MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOUIaJAN MOMEPEYHOT0 CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUsI HA TPOBOJIHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEIFHOTO W MAapauIeIbHOTO COCIWHEHUHM TPOBOIHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH U3MEPEHUS, CIECIYs
MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YNIbTAThI MOTYYCHHONW 3aBUCUMOCTH B BHJIE
TabNuUIl ¥ TpaduKOB, IeJIaTh BEIBOJBI IO PE3yIbTaTaM HUCCIIECIOBAHUS;

MIPOBOANTH KOCBEHHBIC M3MEpeHUs (U3NYECKUX BENUYHMH (yIeNbHAs TEIIOEMKOCTH
BEIIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, PA00OTa U MOIIHOCTH IJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJeIys
MPEJI0KEHHOW HHCTPYKIUU, U BHIYUCIISATH 3HAUEHHE BEIMUNHBI,

coOmoaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
0o0opyIoBaHUEM;



XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB € OHNOpPOH HAa MX OINHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TNPUOOPHI, HAarpeBaTeIbHBIE AIECKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb
IIOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH U
HEo0X0auMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTblE TEXHUUYECKUE YCTPOHCTBA M H3MEpPUTENIbHbIE MPUOOPHI IO
cXeMaM M CXEMaTHMYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETp, TEPMOC, MICUXPOMETD,
TUTPOMETp, ABHUraTellb BHYTPEHHETO CTOpPaHMs, JEKTPOCKOI, PEOCTar), COCTABISATH
CXEMBI 3JIEKTPUUYECKHX LIeNed ¢ MOCIENOBaTEIbHBIM U MapaulelbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIETeH;
IOPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGMOPMAIMI0 O MpUMEpax) MPaKTUYECKOro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30MacHOCTH NIpU OOpalleHMH ¢ OpudopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHHsI 3JIOpOBbSI M COOJNIOJICHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYy’Karolel cpene;

OCYIIECTBIISITh TMOMCK HH(pOpManuu (U3NIECKOro coiepxanus B HHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIONMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SIBISETCS TMPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOJHEHUN y4eOHBIX 3a/laHUi HayYHO-TIOMYJSPHYIO JIUTEpaTypy
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

co3/laBaTh COOCTBEHHblE NHCbMEHHBIE M KpaTKMe YCTHBIE COOOLIeHMs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JeSITETBHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIB30BaTh M3YUEHHBIN TOHSATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE ITPE3EHTAIEH;

IpY BBITOJHEHUHA YYeOHBIX MPOEKTOB W WCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C ITOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIINIBI, BBICTPaWBaTh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

K xoHuy oOyuenust B 9 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha 6a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

UCIIOJIB30BaTh IMOHATHS: CHCTEMa OTCU€Ta, MaTepUalbHasg TOYKa, TPACKTOpUs,
OTHOCHUTENIbHOCTh MEXaHMYECKOIo JABMKEeHMs, nedopManus (ynpyras, miacTuueckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpErpy3K, ILEHTP
TSKECTH, a0COJIIOTHO TBEPAOE TEJO, LIEHTP TSKECTU TBEPJAOrO Tella, paBHOBECHE,
MEXaHWYeCKue KonebaHus ¢ BOJHBI, 3BYK, HWHOQPa3BYK M  yJIbTPa3BYK,
AJIEKTPOMAarHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOMNIOHIeHus, anbda, Oera- ¥ ramma-
W3JIy4E€HUS], U30TOIIBI, SJCPHAsl SHEPIeTHKA;



pa3iauyaTth SBJIECHUS (PaBHOMEPHOE M HEPABHOMEPHOE IPSMOJIMHEWHOE IBUXKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJEHCTBUE TeJl, PEAKTUBHOE JBUXKECHHUE,
KoyiebaTenbHOe JBI)KEHHE (3aTyXalolMe W BBIHYXKACHHBIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBWJKCHHME, OTpPak€HHE 3ByKa, MPSIMOJIMHEHHOE pPacIpOCTpaHEHHUE,
OTpa’Ke€HHE U IPEJIOMIIEHUE CBETA, MI0JIHOE BHYTPEHHEE OTPa)KEHUE CBETA, pa3jiokKeHUe
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPAJbHBIX IIBETOB, IUCIEPCUSI CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOr0 CHEKTPa WU3JIy4EHUs)
[0 ONMCAHUI0 UX XapaKTEpHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
JaHHOE (pU3HYecKoe SIBICHUE;

pacrio3HaBaTh MPOSABICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUH B OKPYXKaOLeM Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOU cucTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTUE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJICHUS B  INpUpPOJAE, OHOJIOTrMYecKoe  JeicTBUE  BUAUMOIO,
yIbTPa(UOIETOBOrO U PEHTIC€HOBCKOIO W3JIY4YEHHUH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JeICTBUE paiMOaKTUBHBIX U3IYy4EHUH HAa OPraHU3M 4eJOBeKa), IPU 3TOM MEPEBOIUTH
NPaKTUYECKYI0 3aJady B y4eOHYIO, BBIJICIIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3NUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHssI U MTHOBEHHAs CKOPOCTb Tejla NMPH HEPaBHOMEPHOM JIBUXKEHHHU,
YCKOpEHUE, MepeMeIlleHne, MyTh, YIJIoBasi CKOPOCTb, CUJIa TPEHHUS, CUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MaJeHMsI, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPTHsI CKATON MPYKUHBI, KWHETHUYECKAs
SHEprusi, MOJHasi MEXaHWYecKash HSHEeprusi, Mepuoj M yacToTa KojeOaHuM, AJIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb NPEIOMIICHUS
cpezbl), IPU ONUCAaHUM TMPABUIBHO TPAKTOBaTh (PU3MYECKHM CMBICT HCHOJIb3yEeMBbIX
BEJIMYMH, OOO3HAUYEHUS M eIUHUIBl (PU3NYECKHX BEJIMYMH, HAXOIUTh (OpPMYIIbI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYTUMH BEJIMYWHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCIONIB3YS 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3UIMN CHII,
IIPUHLINAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHHsS M TIIPEIOMIIEHHS CBETA, 3aKOHBI COXPAHEHUs 3aps0BOrO U
MaccoBOI'O 4YHCENI TMpHU SJIEPHBIX pEaKIUsIX, MpH 3TOM JaBaTh CJIOBECHYIO
(GbopMyIHMPOBKY 3aKOHA U 3aIlIUCHIBATh €M0 MAaTEMaTHUYECKOE BhIPAKEHUE;

OO0BSACHATH (PpU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallul  NPAKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX IIaroB € OMOPOil Ha 2—
3 wu3ydeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

pelaTth pacuéTHbIE 3aJa4l (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCIIONb3Y
3aKOHBl M (DOpMyJbl, CBsI3bIBAIOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3aJayd 3allUChIBaThb KpaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOLIME WIN



M30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC ISl PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
(bU3HYECKON BETMIMHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXKHO PEUIMTh MPH NOMOIIM (HU3UYECKHX
METOJIOB,  MCIIOJNb3ysd  ONHCaHHE  MCCIENOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OLIEHUBATh MPAaBWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JieNaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yAbTaThl HAOIIOICHUNA U OIBITOB;

MIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJIICHUN WM (PU3NYECKUX CBONCTB
Tel (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTh
nepuojia Kojiebanuil MpyKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTb OT aMILTUTY bl MaJIbIX KOJICOaHUM, MPSIMOJIMHEHHOE pacpOCTpaHEHHE
CBETa, paslio’KeHHWE Oelloro cBeTa B CIEKTp, U3Yy4YEeHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaJie M CBOWCTB W300paKeHHsI MpeaMera B coOMparomiel JIMH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3JIYYEHHUsS): CaMOCTOSITEIBHO
coOupaTh YCTaHOBKY U3 N30BITOYHOIO HAbOpa 000pYyA0BaHMSI, OMUCHIBATH X0 OMBITA U
€ro pe3yibTaThbl, POPMYITUPOBATH BHIBOIBI,

MPOBOANTh TPU HEOOXOAMMOCTH CEPHI0 MPSMBIX H3MEPEHUMU, OMpenessis cpelnHee
3HaYeHHEe u3MepsAeMoil BelUYUHBl ((POKYCHOE pacCTOSIHHE COOUparoie JIUH3BI),
000CHOBBIBAThH BBIOOP CII0c00a M3MepeHus (H3MEPUTEITHLHOTO MTPUO0Pa);

MPOBOAMUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH MPH PaBHOYCKOPECHHOM
JIBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TNepuoja KoJeOaHWH MaTeMaTHYeCKOTO
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUsS CBeTa OT yIja HaJeHHs U
yIiia MpesoMIICHHs OT yIJia MajeHus1): IUIaHUPOBaTh MCCIIEJOBAHUE, CAMOCTOSTENILHO
coOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
(GU3NIeCKUX BEIMYMH B BHJE TAaOIUI U TpadUKOB, JeNaTh BHIBOABI IO PE3yIbTaTam
UCCIIE/I0BaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOAHOIO MaJeHHUS,
XKECTKOCTh TIPYKUHBI, KOO(PPHUIIMEHT TPEeHHs CKOJBKEHUsS, MeXaHWdeckash pabora u
MOIITHOCTh, YacTOTa M TEPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs], CIeays TPEeIOKEHHON HHCTPYKIUH, BBIYUCISATh 3HAUYCHHE BEIWYHHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuia TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHueM;

pa3nuyaTth OCHOBHBIE TPHU3HAKK H3YYEHHBIX (U3WYECKHX MOJIENICH: MaTepHaIbHas
TOYKa, a0CONIOTHO TBEPIAOE TEJO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKAas JIMH3a,
IUTaHETapHast MOJIeNb ATOMA, HYKJIOHHAs MOJIENIb aTOMHOTO Spa;

XapakTepu30oBaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OMOPOH HA UX OMHMCAHUS (B TOM YHCIIE: CIIUIOMETP, JATYUKH MOJIOKEHUS,
paccTosHUS M YCKOPEHHUS, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToamnmapar, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbI U CXEMAaTUYHBbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IMPH PEHICHUH y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie U coouparolei JuH3e;

OPUBOJUTh TMPUMEPHl (HAXOMUTh HMHPOPMAIMIO O MpHUMepax) NPaKTHIECKOTO
UCTIONIb30BaHUsl (M3MYECKUX 3HAHWKA B IOBCEIHEBHOW JKM3HHM ISl OOECIICUCHUS
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOopaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHsS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleH Cpese;

OCYIIECTBIISITh TMOUCK uHGoOpManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoCc, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH IOJIYUCHHOW WH(POPMAIMU HAa OCHOBE HWMEIONUXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

WCIIOJIH30BATh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3NYECKOro CcoJep)KaHus, CIPAaBOYHbIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BIIAJCTh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBCHHBIC TUCHbMEHHBIC M YCTHBIC COOOIICHUS HAa OCHOBE WH(MOpMAaIUU
U3 HECKOJBKUX HCTOYHUKOB (DH3UYECKOTO COACPIKAHHS, ITYOJUIHO TIPEACTABIATH
pe3ynbTaThl IPOEKTHOW WIJIM UCCIIEI0BATEIbCKON ESITENIbHOCTH, IPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TMOHATUHHBINA ammapar W3y4aeMmoro paszjena (Qusuku u
COMpPOBOXKAATh BBICTYIUICHHE Mpe3eHTalueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEPCTHHUKOB.



IV. TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
11 o - 2
VISHIEA © Haylka O TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCKHE BETITAIHBL https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAy4HBI METO/ MTO3HAHUS 2 1 bubmorexa LIOK
' ¥ A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edso0.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBa 2 h:'[IDSJ,I:I;I/(r)T:.CEI;dS(I)_f).rU 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ielicTBUE TeJl
b K
3.1 MexaHUUeCKOE OBIKEHUE 3 nommorexa O

https://m.edso0.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

bubmuorexa [JOK
2 )41 4 1
3 HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cuma. Bupt cun https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, KUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmorexka [IOK
4.2
Jlapierne KuakocTh > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE - 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6mmoreka [JOK
A1 P 1
> 300Ta  MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MexamH3ME! S ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
53 CxAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'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 KVIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TensioBbIe siBJICHUS
bu6mmoreka [IOK
1.1 C 7 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 2 7 hgpzjllﬁéezzg).ru 17f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4
HICKTPOMATHITTHA HHAYIHIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejoB U TeM uudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B I 20 1 3
SAIMOACHCTBHAC TeT https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHus U BOJHBI
bu6mmoreka [JOK
2.1 M o 7 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRUC BOTHEL. IBYR https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TMOJIE U 6 9 bubnmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA



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

4.1 3aKOoHBI pacCpOCTPAHEHHUS CBETA 6 2 Bu6mmorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHHE U TIOTJIONICHUE CBETa aTOMOM https://m.edso0.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 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
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V. MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHBI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

pasiindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJE,
NP 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTSTH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) (PUZNUECKUX SIBICHUIN

14

1.5

ONUCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIIECHUS,
UCHONB3YS (U3MUECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (DPU3WYECKUE SIBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMCBhIBaTh €ro MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE€ CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTWYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3UUYECKHUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMECPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBS3bIBAIONINE (U3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a
yCIIOBUSL 3aJlaud  3alUChIBaTh KPaTKOE yCJIOBHE, MOJCTaBIAThH

¢u3nveckre BeITUUUHBI B (POPMYIIBI M TPOBOJIUTH PACUETHI, HAXOIUTh




1.8

1.9

CIIPpaBOYHEBIC OTaHHBIC, HeO6XOI[I/IMI>Ie AJig p€IICHUA 3aaa4, OICHHUBATh

PEAUTUCTUYHOCTH MOJTYYCHHON (PU3NUYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IMTOMOIIA
bu3nYeCKUX METOJOB, B ONHCAHWU UCCIIEJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJyYEHHBIH pe3ysbTaT, HAXOAUTh OLIMOKH B

XOJ¢ OIlbITa, ACJaTh BBIBOJBI I1O €TI0 pC3yJibTaTaM

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
dbusznueckux  CBOMCTB  Ten:  (opMmMynHpoBaTh  MPOBEpsieMbIe
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 q)OpMy.HI/IpOBaTL BBIBOJbI

1.10

BBINOJIHATh NPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHMCHIBATH TOKA3aHUS NMPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

1.11

1.12

NPOBOJIUTH  HMCCICIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYroll C MHCIONb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIEAYS MPEII0KEHHOMY ILIaHY,
¢bukcupoBaTh pPE3yibTAThl IMOJYYEHHON 3aBUCHUMOCTH (PU3HMUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TPapHKOB, JIeaTh BHIBO/IbI

10 pe3yJibTaTaM HCCIeI0BaHU

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHMH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINIOJIHCHUHA I/I3MepeHHI>’I CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

1.13

1.14

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

yKa3blBaTh MPUHIMNBI  JACHCTBUS OpUOOPOB W TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IIPUHLHUIIBI JEUCTBUSA H3YYECHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C MOMOUIbIO UX OMNHCAHMS,
UCTONB3ys 3HAaHUA O CBOMCTBax (U3MYECKHX  SIBICHUH U

HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAaKTUYECKOTO MCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM

KU3HM 1711 oOecriedyeHHs O€30MacHOCTH TMpU  OOpalieHuu ¢




1.16

1.17

1.18

npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHSI 3/I0POBbS U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH cpelie

OCYILIECTBIISATH OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOWCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TyTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISIETCS MPOTHBOPEUMBON HIIH

MOJKET OBITh HEIOCTOBEPHOU

UCII0JIb30BaTh pu BBIIIOJTHEHUH Y4EOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (PU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu MHTepHer, BIaaeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBanus HHpoOpMauu

13 OJJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

COo3/1aBaTh COOCTBEHHBIE KPAaTKHE MUChMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMcCie MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pe3yibTatax IPOEKTOB WM YYEOHBIX HCCIEJOBAHUN, NPU 3ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHCI>'I

1.19

8 KUIACC

IIPY BBINIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEIOBAHUI paclpeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABICHHBIMH 3a]lauaMH,
CIEINTHh 3a BBIIIOJIHEHUEM IUIaHA JEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBASI MHEHHE

OKPY>KaOIINX

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

11

HCIIOJIB30BaTh MMOHATHUA

1.2

pa3jnvdaTthb SABJICHUA M0 OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KalollleM MHpE, B TOM 4YUCiIe (U3NYECKUE SBICHHS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATDH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DPU3UIECCKUX SIBJICHUI




14

ONHUCBHIBATH H3YYEHHBIE CBOWCTBA Tel U (DU3MUYECKHE SIBJICHUS,
UCTIONB3ysl (U3WYECKHE BEIMYUHBI, IPU OINUCAHUMA MPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKHd  HM3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

1.6

1.7

1.8

1.9

XapaKTEpHU30BaTh CBOICTBa TCI, (bl/ISI/ILIGCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTrcMaTu4diCCKOC

BBIPAKECHHE

OOBSICHATH (PU3MYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE H B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHHE 13 |
— 2 JOrMYecKuX ILIaroB ¢ Momompio 1 — 2 u3yuyeHHbIX CBOICTBa

(bU3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiath pacdy€THBIC 3a7a4l B 2 — 3 JEHCTBUS, MCIIOJIB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble JUIsl €€ pelIeHUs, MPOBOAUTh Pacdy€Tbl U CPAaBHHUBATH
NOJy4eHHOEe 3HaueHue (U3NYecKOoW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrio3HaBaThb l'IpO6J'ICMBI, KOTOPBIC MOXHO pCHIUTH IIpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOOB, UCITOJIB3YA ONMMCAHUEC UCCIICAOBAaHNA, BEIACIATH
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIABI

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3myeckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

060py,[IOBaHI/I}I, OIIMChIBATh XO/J OIIbITa U (bOpMy.]'II/IpOBaTB BBIBObI

1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (HPU3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEpEeHU ¢ yu€TOM 3a/IaHHOI a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOANWTH  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOW  (PU3UUYECKOM




BEJIMYMHBI OT JIPYrOdl C WCIOJIB30BAHUEM TMIPSIMBIX HW3MEPEHUH:
IUTAHUPOBATh HCCIIEJIOBaHKUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH
U3MEpeHUus, cJlenys  MpeUIOKEHHOMY  IUIaHy, (UKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUJE TAOIUIl M TpaduKOB,

ACJIaTh BBIBOAKGI 110 PE3yJIbTaTaM UCCIICAOBaHUA

1.12

1.13

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAILHYIO YCTaHOBKY,
clelys. IPENJIOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TpH  pabore ¢

1ab0paTOpHBIM 000PYIOBAaHHEM

1.14

1.15

XapaKTepu30BaTh MNPUHLUINBI JIEHCTBUS HU3YYCHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHHMH U HEOOXOIuMble

¢duznyecKkre 3aKOHOMEPHOCTH

paciio3HaBaThb IMPOCTBIC TCXHHUYCCKHEC YCTPOﬁCTBa U U3MCPHUTCIIbHBIC
HpI/I60pI)I Mo CX€MaM U CXEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXEMbI
QJICKTPHUICCKUX LEIell C II0CIeNOoBaTEebHBIM U MNnapauieJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUYICCKUX Lenei

1.16

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HM Juid  o0ecriedeHHs O€30HMacHOCTH TpU  OOpallleHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHMsI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.17

1.18

OCYILECTBIISATh MOMCK MHPOPMALIUU (PU3MUECKOTO COAEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBLICIATH HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEJIOCTOBEPHOM

UCIONIb30BaTh MpPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4dHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHer; Biamets  mpuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHuss WHPOPMALUU U3 OJHOMN

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

co31aBaThb COOCTBEHHBIC MUChbMEHHEIC U KpaTKU€ YCTHEBIC COO6H.[€HI/I$I,




0000m1as wHGOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
CO/IepXaHus, B TOM 4YHUCJIE IYOJMYHO TNPEJICTABIATh PE3YJIbTAaThl
MIPOEKTHOM WJIM HUCCJEN0BATEIbCKOW JEATEIbHOCTH, IPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA anmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYINICHUE MPE3eHTaIUeH

1.20

9 KJIACC

IIPU BBIMOJHEHUN Y4YEOHBIX IMPOEKTOB M HCCIENIOBAaHUN (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEIUTh 34 BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJIAJ B JCATENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

11

1.2

HCIOJIB30BAaTh U3YYCHHBIC ITOHATUS

pas3indaTthb SABJICHUA IO OMHCAHUIO HMX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/I3I/ILICCKOG SABJICHUC

13

14

1.5

pacrio3HaBaTh TpOSIBIIEHHE M3YyYEHHbIX (HU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpE, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIETAThH

CYyILECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SIBIECHUN

ONKCHIBaTh H3y4YCHHBbIE CBOMCTBA Tel MU (U3MUECKHE SBJICHMUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIBHO
TPakTOBaThb  (PU3MYECKUIl  CMBICA  HCHOJb3YEMbIX  BEJIUYUH,
0003HaueHHSI ¥ €AUHUIIB! (PU3UYECKUX BEITMUYUH, HAXOIUTH (POPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTMMH
BEIMYMHAMHU, CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITHYNH

XapaKTepu30BaTh CBOICTBa Tell, (pU3MUeCKHUe SIBICHUS U MPOLIECCHI,
UCIIONIBb3Ysl U3YYEHHBbIE 3aKOHbI, IPU H3TOM [aBaTh CIIOBECHYIO
GbOopMyNUpPOBKY 3aKOHa W  3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIPAKECHUE

1.6

00BSACHATH (hU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B




1.7

1.8

1.9

KOHTEKCTE CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHUE U3 2
— 3 JIOrMYecKHX MIaroB C MOMOIIbIO 2 — 3 H3YYEHHBIX CBOWCTBA

bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3afadyu (omUparoIuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
¢u3nueckue BEIUYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJauu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIIUE MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUsl, IPOBOJUTh pPacuéThl U OLEHHUBATh PEATUCTHYHOCTh

MOJTyYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH HMOMOIIN
(bu3MYeCKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIEAOBAHUS, BBIAEIAThH
IIPOBEPSEMOE TPEAIIOIOKEHUE, OLICHWBATh IPABUIBHOCTh IOPSIKA
IIPOBEICHNS UCCICNOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OIIBITOB

MPOBOJMTH OIBITHl 10 HAONIOMCHUI0 (U3NYSCKUX SBICHHA WA
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSTEIHHO COOMpATh YCTAHOBKY U3
n30bITOUHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOBI

1.10

IPOBOANTHh TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHHI,
ompefienss cpelAHee 3HaueHHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparoiield JUH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

IPOBOJUTH HCCIEIOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEIMYUH C
MCIIOJIb30BaHUEM TMPSMBIX M3MEPEHUM: MIaHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHpPOBATH pe3yIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKHUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaTh BBIBOABI 11O pE3yJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHbIE  W3MEPEHHs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHMs], COOMPATh 3KCIEPUMEHTAIbHYIO0 YCTaHOBKY
U BBINOJHATH M3MEPEHUs, CIEeAys MPEUIOKEHHOM WHCTPYKLIHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIM3UPOBATH IIOJIyYECHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpu  pabore ¢




1abopaTOpHBIM 000PYTIOBAHUEM

1.14

1.15

pasinyaTh OCHOBHbBIE INPHU3HAKM M3YYEHHBIX (PU3MUECKUX MoJelneil:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPIOE TEO, TOUYCUHBIA UCTOYHHUK
CBeTa, JIyd4, TOHKas JIMH34, IJIAHETapHas MOJENb aroMma, HYKJIOHHas

MOZCIIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHIUIMBI JIEHCTBUA W3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX OIMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaX (M3MYECKUX SIBICHHA U HEOOXOIUMbIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh  CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUU Y4eOHO-IIPAKTHUUYECKUX
3a]a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300paKEHUH B IJIOCKOM

3epKaje 1 coduparomieit TuH3e

1.17

1.18

1.19

1.20

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHECBHOM
KU3HU g oOecriedeHus: Oe30MacHOCTH TIpU  OOpalieHuu ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

coOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY-KaIoILel cpene

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3UUECKOTO COAECPKAHUS B CETU
WuTepHer, caMocTosTeNnbHO (OpMYIHpys IOMCKOBBIM  3armpoc,
HaXOJUTb IYTH  ONpPENEICHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HUCTOYHUKOB

UCIONIb30BAaTh IPH  BBHIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHoO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetd MHTepHeT; BiazeTre HpuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOH

3HAKOBOM CHUCTEMBI B IPYTYIO

co3laBaThb COOCTBEHHbIE IUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HH(pOpPMAMM M3 HECKOJIBKUX HCTOYHHUKOB (HPU3UIECKOTO
coJlepKaHusl, MyOJIIMYHO MPEICTaBISTh Pe3yJabTaThl MPOEKTHOW WM
UCCIIEOBATENbCKOM  AEATENBbHOCTH, IPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh M3YUYEHHbIN MOHATUMHBINA anmapaT u3y4aeMoro pasjaeiia

(GU3MKKN W CONMPOBOXKIATh BBICTYIUIGHHME NpPE3CHTAlMed ¢ yd&ToM




0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C

IIOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUEM IIJIaHa

1.21 JIEUCTBUM M KOPPEKTHpPOBaTb  €ro, AaJcKBaTHO  OLCHUBATH
COOCTBEHHBIM BKJIaJ] B JEATENbHOCTb TIPYIIbL, BBICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MPOSIBISIE  TOTOBHOCTH
pazpemaTh KOHQIUKTHI

VI. MNPOBEPSEMBIE DJIEMEHTbI COAEP KAHUSA
7 KIIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
paszena 3JIeMEHTa
®U3MKA U EE POJIb B [IO3HAHNHU OKPYXXAIOIIETO MUPA
®uszuka — Hayka O Ipupone. SIBieHus npUPOABL.
1.1 ®usznueckue SABICHUA: MEXAHMYECKHE, TEIUIOBBIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
@dusnyeckne BenuuyuHbL. V3Mepenue  (uzmueckux
1.2 BenuunH.  Pusnueckue  npubopsl.  [lorpemHocTs
n3MepeHnil. MexxayHapoiHast CUCTEMA €IMHUIL
EcrecTBeHHOHAyuHBI METON TO3HAHUS: HAOIIOJIEHUE,
1 13 MIOCTAaHOBKAa HAYYHOTO BONPOCA, BBIABUKEHUE THUIIOTE3,
. OKCIIEPUMEHT 10 TMPOBEpPKE TUIOTE3, OOBSICHEHHE
HaOII01TaeMOTO SIBIICHUS
1.4 Onucanne PU3NUECKHX SBJICHUM C TTIOMOIIBIO MOIETIEH
[IpakTrueckue pabOTHI:
W3mepenune pacCTOSHUM.
15 N3mepenne 00bEMa )XKUAKOCTH B TBEPOTO Tea.
' Omnpenenenue pasMepoB MalbIX TEJ.
W3mepenune temmepaTypsl NMpPU MOMOUIM >KUIKOCTHOTO
TEPMOMETPA U JAaTUHKA TEMIIEpaTyphl
I[NEPBOHAYAJIbHBIE CBEJAEHWA O CTPOEHMU BEIIIECTBA
CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJIBI, UX Pa3MEpHI.
2 2.1 OnpITel,  JOKAa3bIBAIOIIME  JUCKPETHOE  CTPOCHHE
BELIECTBA
2.2 JBmwxenue yactui BemectBa. CBA3b  CKOPOCTH




JIBIDKEHUST YacTHI[ C TeMmmepaTypoi. bpoyHoBckoe
IBIOKeHUE, T dy3us

B3aHMOl[€fICTBHe JacCTull BCUICCTBA: IIPUTAKCHHUC U

2.3
OTTaJIKUBaHUE
ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE TIa30B,
KUAKOCTeH M TBEPABIX  (KPUCTAIUIMUECKUX)  TEll.
24 B3anmocBs3p MeXAy CBOWMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM
2.5 OCOoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuueckue paboThI:
Ouenka JauaMmeTpa aromMa METOJOM  psiioB  (C
oy ucronb30BaHueM (pororpadmii).

OnbITh! 10 HAOJIIOAEHUIO TEIJIOBOTO PaCIIMPEHUs ra30B.
OnbITbI 1o 00OHapyXEHUIO JNEUCTBUSA cui

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JBM)KEHUE
3.9 Cxopoctb. CpenHsisi CKOpPOCTh IpPU HEPABHOMEPHOM
' JIBUKEHUH. Pacd€r myTH 1 BpeMEHH JBUKECHUS
SIBnenune uHepuuu. 3akoH MHepuMH. B3ammoneincteue
3.3 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
3.4 ITnotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJINYECTBOM
' MOJIEKYJ B €IUHUIIE 00bEMa BellecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMO/IEHCTBHUS TEI
35 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOMUIbIO AMHAMOMETpPA
37 SIBnenue TAroreHus U cuia Tspkectdu. Cuia TSDKECTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
38 Cuna tpenus. TpeHUE CKOJIBKEHUS U TPEHHUE IOKOS.
' Tpenue B mpupoie U TEXHUKE
3.9 CroxeHue CwJl, HANpaBJICHHBIX 110 OJHON MPSMOM.




PaBHOpelicTBYIOIIASA CHIT

3.10

[TpakTnyeckue paboOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKMJKOCTH, MOJEIU  3JEKTPUYECKOro
aBTomMoOmWIs u Tak jganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJBXEHHUS Opycka WM IIapuka 110
HAaKJIOHHOM  IuIocKOCTH. OmnpeneneHue  IJIOTHOCTH
TBEPJIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOILHE
3aBHUCUMOCTb pacTsbKeHus (aegopmariiu) Npy>KUHbBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBHCUMOCTb CHJIbI TPEHHS CKOJIbKEHHUSI OT Beca Tesa U

XapaKTepa COIMpHUKaCarOMUnXCAa HOBerHOCTeﬁ

3.11

dusnuecKue SBICHUS B IPUPOAE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKC

3.12

TexHuueckue yCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

HaBnenue TBEpAoro tena. CrnocoObl yMEHbBIIEHUS H

1 YBEJIMYEHUS J1aBJICHUS
42 JlaBnenue raza. 3aBUCUMOCTbH JaBJIeHUs Ta3a oT 00bEMa,
' TEMIIEPATYPbI
43 [lepenava naBneHus: TBEPABIMU TEIAMU, KUAKOCTAMU U
' razamu. 3akoH [lackamns. [THeBMaTHyeckue MalimHbl
3aBUCUMOCTh  JIaBJICHUS KHJIKOCTH OT  TJIyOHHBI.
4.4 IMuapocratnaeckuit mapagokc. CooOmaronmecs cocybl.
['mapaBianueckie MeXaHu3MBbl
ATtmocdepa 3emnu u armocdepHoe nasieHue. [IpuunHbl
45 CYIIECTBOBaHMs BO3AYHIHOMH 000j04ku 3emiu. OnbIT
' Toppuuennu. 3aBUCHMOCTh aTMOCGHEPHOTO JaBJIECHUS OT
BBICOTBI HaJ] YDOBHEM MOPS
15 N3mepenue armochepHoro nasineHus. [Ipubopsl ams
' U3MepeHus aTMOC(HEPHOro AaBlICHUS
A7 JlelicTBME XUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX

Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH




Apxumena

4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa MOTpYXKEHHOH B KHUAKOCTH 4YacTH Tea.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TEJO, MOTPYXKEHHOE B KHUIKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CUJIbL, JAEHCTBYIOLIEH
Ha TeJI0 B JKUAKOCTH, OT Macchl Tejia. OIBITHL,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLLIECH
CWJIBI, IEUCTBYIOIIEH Ha TENIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT INIOTHOCTH
JKHJIKOCTH. KoncrpynpoBanue apeomeTpa HIIH
KOHCTPYUPOBAHME  JIOJAKA WU  ONpEHCIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMOC(EepHOTO JaBJICHUS Ha )KUBOM OpraHu3M, TJIaBaHue

pBIO

411

TexHudeckue yCTPONCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, TMIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHnueckas MOIIHOCTb

£ 3 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas

' TUIOCKOCT. [IpaBuito paBHOBECHS phIyara

5.4 [TpuMeHeHHe paBuiIa paBHOBECHS pbluara K OJIOKY
«3onoToe  mpaBwiIo»  MexaHUKU.  KoapduumeHt

9.5 MOJIE3HOTO nercTBUs MEXaHHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 IToTeHunanbHas S3HEPTUU TeNA, TOJHATOrO HaJ 3eMIEN

o.7 Kunernueckas sHeprus

5.8 ITonHass MexaHudeckas SHEPrusl. 3aKOH W3MEHEHUs HU




COXpaHEHMsI MEXaHNYECKON IHEPTHH

[TpakTnyeckue paboOTHI:
Onpenenenre paboOTHl CHIIBI TPEHUS NIPU PAaBHOMEPHOM

JABMKECHUMU TEJlIa 110 FOpHSOHTﬂJ’IBHOﬁ IOBCPXHOCTH.

> Uccnenosanue YCJIOBUU paBHOBECHS pplyara.
N3mepenne KIIJ| naknoHHOM mockoctH. W3ydenue
3aKOHA COXPaHEHMsI MEXaHUUECKON YHEPIUU
@dusuyeckue SBICHHUS B IPUPOJE: pblYard B TEIE
5.10
YeJIoBeKa
TexHuyeckue yCTpOMCTBA: pblUar, MOABWXHBIA U
5.11 HETOABUKHBIM OJIOKM, HAaKJIOHHAS IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszena 3JieMeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pasmepbl
' MoJIeKyl.  OmIbITBI, NOATBEP)KIAIOLUIME  OCHOBHBIE
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mogenu  TBEPAOro, SKUAKOIO U razoo0pa3zHOro
6.2 cocTossiHUM BemiecTBa. Kpucramnudeckue u amop¢HbIe
Tena
6 OOBbsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHYECKON
TEOpUHn
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue u cxaTue
6.6 Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO IBMKEHUS YaCTHULL
6.7 Baytpennss sneprus. CnocoObl ”3BMEHEHHST BHYTPEHHEH
' SHEPIUuu: Terionepeaya U CoBepiieHue padoThl




Buael temonepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,

6.8
W3IIy4eHue
KommuectBo  TemnoTel.  YaenpHas — TEINIOEMKOCTh
6.9
BEILIECTBA
TemsiooOMEH M TEMIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOTO OaaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY enpHas TeniaoTa niaBJICHUS
[TapooOpa3zoBanue ®  KoHIeHcarus.  Vcmaperwue.
6.10 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EpHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIMBa. Y IeibHask TEII0Ta CropaHus
[Mpunnuner  pabotel  TermoBbix  aBurarenein  KITJ]
6.15 TEIJIOBOrO ABUraTess. TeroBble ABUTAaTeNd U 3alluTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
rpoiieccax
[IpakTudeckue pabOTHI:
OnebIThI o 0oOHapyXEeHHIO JIEHCTBHS cui
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbIThl 1O BBIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHOMN
COJIM WJIU caxapa.
OMnbITEI IO HAOIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B,
6.17 YKUAJIKOCTEN U TBEPJBIX TEIlL.

Onpenenenue AaBleHUs BO3IyXa B OajUIoOHE MITPHIIA.

OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JIaBJICHHUS
BO3/IyXa OT €ro 00bhEMA U HATPEBAHUS WIIH OXJIAKICHUSI.
[IpoBepka ruMOTE3Bl JMHEWHOW 3aBUCUMOCTU JIJIMHBI
CTOJIOMKA KHUAKOCTH B TEPMOMETPHUYECKON TpyOKe OT

TEeMIIepaTyphl.




6.18

HaGmtonenne uM3MeHEHUs BHYTPEHHEH SHEprHH Tela B
pe3yibTare Terionepeaays U paboThl BHEIIHUX CHUIL.
HccnenoBanue siBIEeHUS TEIUIOOOMEHA MPH CMEIIMBAaHUU
XOJIOAHOW U ropsiYeil BOJBL.

OmnpeneneHue KOIMYECTBA  TEILIOTHI, IOJYYEHHOIO
BOJIOM NpU TEIIOOOMEHE € HArpeTbiM METaNIMYEeCKUM
LUJIVHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEILLECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3AYyXa.

OHpe,[[eJ'IGHI/Ie y,I[CJ'IBHOﬁ TCILIOTHI IJIABJICHUA JIbJA.

dusnyeckue SBJICHUS B MPHPOJAE: TMOBEPXHOCTHOE
HATSOKCHHE W KAaNWUBIPHBIC SIBICHUS B IPHPOJE,
KPUCTAJUTBI B Tipupoje, uanyueHue CoHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHudeckue  yCTpOWCTBA:  KalWUIAPBL, HPHUMEPHI
WCIIOJIB30BAaHUS KPUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpusanus Ten. /[Ba posia aneKTpUYECKUX 3apsa0B
BzaumoneiictBue 3apsokeHHbIX  Tell.  3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEX/TY TEJIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPHUYECKOTO

7.3 nons. [IpyHIMD cyneprno3uiuu AIEKTPUYECKUX MOJIEeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia




ONEeKTpUYEeCKUH  TOK.  YCIOBHA  CYLIECTBOBaHMS

7.6

3JEKTPUUYECKOTO TOKA. ICTOUHHMKYN OCTOSSHHOIO TOKA

Jencreus 3IEKTPUYECKOIO TOKa (TemoBoe,
1.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUIKOCTSX U ra3ax

Onextpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE
7.8

HaIpshKEHUe

9 CornpoTuBieHue MIPOBOJIHHUKA. VYnenvHOE

7.

CONPOTHUBIICHNE BEILLIECTBA
7.10 3akon OMa 1t ygacTKa Lenu

[locnenoBarenpHOE W HapajUIebHOE  COEOUHEHUE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoyna — Jlenua

DNeKTpUUecKue Ienu U MOTPEOUTENH DIEKTPHUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

[TocTostHHBIE MarHuTHl. B3anMoneicTBHE MOCTOSIHHBIX
7.14

MarHuTOB

MarnutHoe mosne. MarHutHOoe mONe 3eMIM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Opcrena. MaruutHoe nojie 31eKTPUYECKOro TOKa.
7.16

[IpuMeHeHne >IEeKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO TOJS HA MPOBOJHUK C TOKOM.

DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

AJIEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCTIOpTe

Onbitel  ®Papanes.  SIBaeHue  3IEKTPOMArHUTHOM
7.18

naaykiuu. [Ipasumno Jlenna

DIEeKTpOreHeparop. CriocoOsr MOJTy4YeHUs
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIUU Ha

BO300OHOBJISIEMBIX UICTOYHUKAX SHEPTUU
7.20 [IpakTuyeckue pabOTHI:




OnbITHl 10 HAOTIOJCHUIO YIIEKTPU3AIUU TNl HHIYKITUEH
U [IPU CONPUKOCHOBEHHH.

UccnenoBanue JeHCTBUS DJIEKTPUYECKOrO IOJIA  Ha
MIPOBOJIHUKY U JAUDJICKTPUKHU.

COopka u mpoBepka pabOTBI SICKTPUUSCKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaPSKEHUSI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSKEHUS
Ha PEe3UCTOpeE.

OMBbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBJICHUSI TPOBOJHUKA OT €ro
JUITMHBI, TJIOLIAU ONEPEYHOT0 CEYEHHUS U MaTepHalla.
[IpoBepka mpaBuiia CIOXKEHHS  HANpPSKEHUH MpHU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[TpoBepka mpaBuia s CHJIBI TOKA MPH MapaieIbHOM
coequHEHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
NEKTPUYECKOTO TOKA, HIYHIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIJIETIIEMOM Ha pe3ucTtope. VccaenoBanne 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO YEepe3 JIAaMIIOUYKY, OT HANPSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MAarHUTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO MOJISl TOCTOSTHHBIX MAarHUTOB TPH
ux o0beAWHEHWHM ©  pasfencHuu. VccimemoBanue
JENUCTBUS DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  CHJIbI
B3aUMOJICHCTBHUS KATYIIKH C TOKOM U MarHuTa OT CHUJIBI
TOKa M HalpaBlIeHUs TOKa B Karymke. l3ydeHwue
JNEUCTBUSI MAarHUTHOTO MOJsi HA TMPOBOAHUK C TOKOM.
KonctpynpoBanue u H3y4yeHue paboThI

3JIEKTPOJIBUTATEIIS. N3zmepenne KII




7.21

7.22

BHGKTpOHBHFaTQHBHOfI YCTaHOBKH. OnbITH 110
HUCCICOOBAaHUIO ABJICHUSA SHCKTpOMaFHHTHOﬁ WHAYKIUU:
Hucciacag0oBaHUuC W3MCHEHMH 3HAYeHHUS | HaITpaBJICHUA

WHIYKIIMOHHOI'O TOKa

@usnueckue SBICHHS B IPUPOJE: DIEKTPUUYECKHE
SBIICHUsT B  arMmocdepe, DIJICKTPHUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Apeii( MOIIOCOB,
POJIb MAarHUTHOT'O TOJIA JUISL )KU3HU HA 3eMiie, MOJISIPHOE

CHAHUC

TexHudeckue yCTpPOWCTBA: JJIEKTPOCKON, aMIIEPMETP,
BOJITMETP, PEOCTAT, CUETUYUK DIEKTPUUECKON DHEPIUH,
JIEKTPOOCBETUTENbHbIE  MPUOOPBI,  HarpeBaTelIbHbIE
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MPEAOXPAHUTENH, DIIEKTPOMArHUT, JJIEKTPOJBUIaTEIb

IIOCTOAHHOI'O TOKA, rCHCPATOp NOCTOAHHOI'O TOKA

9 KUIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTHI COAEPIKAHMS
paszena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuyeckoe JABWXKEHHE. MarepuanbHas TOYKA.
. Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE MPSAMONTHHEHHOE IBHKCHHE
HepaBHomepHoe mpsimonmHEitHOE aBmxkeHUEe. CpemHsis
8 8.4 W MTHOBEHHasi CKOpPOCTb Te€ja IMpU HEPaBHOMEPHOM
JBIKCHUH
85 VYckopenue. PaBHOyCKOpEHHOE MIPSMOJIMHENHOE
' JBUKEHUE
8.6 CBobOoauoe nangenue. OneiThl [ anmnes
PaBHOMepHOE nBHKEHME MO OKpy:XHOCTH. llepmon u
8.7 yacToTra oOpareHus. JInHEHas W yrioBas CKOPOCTH.

[leHTpOCTpEMUTEIIBHOE YCKOPEHUE




8.8

[TepBsiii 3akoH HeroTOHA

8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [IpuHIUIT CYTIEPIIO3UITUHN CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CHJIa TPEHUS CKOJBKEHHS, CHUJa TPEHUS
' MIOKOS, IPYrUe BUAbI TPEHUS
814 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTECHUS.
' YckopeHne CBOOOIHOTO TaICHHUS
815 JBuwxenne  munaHer  Bokpyr  Comnua.  Ilepsas
' KOCMMYECKasi CKOpocTb. HeBecoMocCTh U neperpys3ku
PaBHOBecue marepuaibHON TOUKH. AGCOIIOTHO TBEPIOE
8.16
TEJIO
817 PaBHoBecue TBEpPHOro Tena € 3aKpPEIUVIEHHOW OCBIO
' BpaueHus. MomeHt cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynbca. MIMmynsce cumsl
8.19 3aK0H COXpaHEHHS UMITYJIbCa
8.20 PeakTuBHOE IBHKEHHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
8.9 PabGora cun Tsxectw, ymnpyroctd, TpeHus. CBA3b
' SHEpPruu 1 paboThl
893 [lorennuaneHast »Heprust Tena, TMOAHATOTO  HaJ
' ITOBEPXHOCTHIO 3EMIIH
8.24 [loTeHunanpHas 3HEPTUS CKATON IPY>KUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUST MEXaHMUECKOW YHEPTHU
[IpakTuueckue padboOTHI:
Omnpenenenue cpeaHe CKOPOCTH CKOJIBbKEHHUs Opycka
827 WIM JBW)KEHHUS IIapuKa [0 HAKJIOHHOM INIOCKOCTH.

OmnpeneneHne yCcKOpeHUsl Tejla MPU PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIyTH OT BPEMEHU IIPH




8.28

8.29

PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIM MpPH PABHOYCKOPECHHOM
JBYDKEHUHM 0€3 HAa4YallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHHU OJIHHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIBKEHUS
OT CWJIbl HOpMaJbHOro JaBiieHus. OrnpenerneHue
kodpduimeHTa TpeHUs CKoibkeHus. OmnpenencHue
KECTKOCTU TMpYyxkuHBL. OrnpeneneHue padOThl CHIIBI
TPEHUS TIpU PABHOMEPHOM JIBXKCHMH Tella II0
TOPU30HTANILHON MOBepXHOCTH. OrmpeneneHue padOThI
CUIBl  yOPYrocTM  IpU  IOABEME  Ipy3a  C
WCIOJB30BAHUEM  HEIMOJBIXKHOTO U IOJBUXKHOTO

OJIOKOB

@u3nYeCcKue SIBJICHUS B IPUPOJIE: NMPUIUBBI U OTJIUBBI,
JnBUKeHue I1uiaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOMCTBA:  CHUIAOMETP, JATYUKHU

TIOJIOKCHUS, PACCTOSHHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe neuxenre. OCHOBHbIE XapaKTEPUCTUKH

. KoJie0aHU: Iepuo/I, YacTOTa, aMILIUTY1a
9.2 Marematnueckuit 51 NIPY>KUHHBIN MasiTHUKHU.
' [IpeBparenue sHepruu npu KosaedaTenbHOM ABHKEHUN
0.3 3aryxatomue koyieOaHus. BwIHYX)IeHHBIE KOJIEOaHUS.
' Pesonanc
Mexannueckre BoJIHbI. CBONMCTBa MEXAHUYECKUX BOJIH.
0.4 [IpononpHble M TONepevHble BOJNHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHUs. MeXxaHUYECKUE BOJIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. 'poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yapTpa3zByK
[IpakTuyeckue pabOTHI:
9.7 OmpeneneHne YacTOTBI M TMepuoAa  KoJieOaHWH

MaATEMATHYCCKOT'O MasdTHHKA.




OmpeneneHne YacTOTBI M MepuoAa  KoJieOaHWH
NIPY>KUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — MepuUoja  KoJieOaHUMA
IIOABCUICHHOTO K HHUTH I‘py321 OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — MepuUoja  KoJieOaHMMA
MPY’>KUHHOTO MasiTHHUKa OT Mmacchl rpy3a. I[Iposepka
HE3aBUCHUMOCTH nepuoja KonebaHuii rpysa,
IIOABCHICHHOI'O K HHUTH, OT MAacCCHI I‘py33, 158 )KéCTKOCTI/I

NPy KUHBI. I/I3MepeHHe YCKOPCHUsA CBO6OI[HOFO naacHus

dusznueckue SBICHUS B npupoac: BOCIIPUATHEC 3BYKOB

9.8 KUBOTHBIMH, 3E€MIICTPSICEHUE, CEWCMHMYECKUE BOJIHBI,
I[yHAMH, 9XO
9.9 TexHuueckue yCTpOMCTBa: 3XOJOT, HCIHOJIb30BAHUE

yIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

9J'IeKTp0MarHI/ITHOG I10JIC. BJICKTpOMaFHI/ITHLIC BOJIHBI.

10 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [kana 31eKTPOMarHUTHBIX BOJH
103 DOnexTpoMarHuTHas npupoja cBera. CKOpOCTb CBeETa.
' BonHoBBIE CBOlICTBA CBETA
10 [IpakTuyeckue paboTHI:
10.4 N3yueHne CBOWCTB  DJJIEKTPOMArHUTHBIX BOJH €
MOMOIIIbI0 MOOMIIBHOTO Tesie(hoHa
dusnueckue SBIEHUS B INpHUpPOJE: OHOJIIOTHYECKOe
10.5 JENUCTBHE BHUJIUMOTO, yABTPa(HOIETOBOTO "
PEHTT€HOBCKOTO M31y4eHHM
106 Texnuueckune YCTpOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cBerta
1 11.2 IIpssMOnMHENHOE pacIIPOCTPAHEHHUE CBETA
113 Otpaxenue csera. [Inmockoe 3epkano. 3aKoH OTpakKeHUS
' CcBeTa
11.4 [Ipenomnenne cBeta. 3aKOH TPEIIOMJICHUS CBETa.




[TomHOE BHYTpEHHEE OTpaKEHUE CBETa

11.5 Jlunza. Xop ydeid B IMH3E
116 OnTnueckast cucrema Qoroanmnapata, MHKPOCKOINA U
' TeJecKoIa
117 I'maz kak onrudeckass cucrema. biauzopykocTs u
' JAJIbHO30PKOCTh
118 Pasnoxxenue Oernoro ceeta B cekTp. OnbiTel Hpl0TOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus ceTa
[IpakTuueckue paboOTHI:
UccnenoBanue  3aBUCUMOCTH ~ yIJla  OTPayKEHUS
CBETOBOTI'O JIy4a OT yIJia MaJeHHUs.
N3ydyeHne XapaKTepUCTHUK HW300paKCHHS TpPEIMETa B
IJIOCKOM 3epKaje.
UccnenoBanue  3aBUCUMOCTH  YIJIa  MPEIOMIICHUS
CBETOBOTI'O JIy4a OT yIJja MaJeHusl Ha TPaHUIIEe «BO3IYX —
11.9 CTEKJIION.
[Tonyyenune u300pakeHUH C MOMOILBIO CcoOHMparolei
JIUH3BI.
Omnpenenenre (OKYCHOTO PACCTOSHHUSI W ONTHYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI IO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OneITE 10 BOCHPHSITHIO IIBETA TPEIMETOB NPH UX
HaOII0IEHUH Yepe3 I[BETOBbIE (PUIBTPHI
dusnyeckue sBIEHUs B mpupoje: 3atMenus CoyHIa u
11.10 JlyHbl, 1IBETa TE€J, ONTHYECKHE SIBJICHHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHuueckue yCTpOMCTBA: OUKH, MIEPUCKOIL,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
191 OnwiTel Pezepdopna u 1utaHetapHas MOJENb aToMma.
' Mogens aroma bopa
12
129 Hcnyckanve u moriionieHue cBera aToMoM. KBaHTHI.
' JInnenyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTH. Asb(]a, 6eTa- U raMMa-u3IydeHHs




194 Ctpoenne aromHoro sapa. HykioHHas Mopenb
aTOMHOTO siapa. M3oTonsl

125 PanuoaktuBHbie mpeBpamienus. [lepuon mosmypacnana
' aTOMHBIX sI7Iep

126 H,HepHBIC pCaKIuu. 3aK0HBI COXpAaHCHUA 3apAa0BOro U
MaCCOBOI'O YHUCCII

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

128 Peakiuu cuntesa u aenenus siaep. VICTOUHUKH SHEPTrUU
CoiHIa u 3BE3]

129 Snepnas osHepreruka. JlelicTBHE  paJlMOAKTHUBHBIX
W3IIy4€HHUI Ha )KUBBIE OPraHU3MBI

[IpakTuyeckue paboOTHI:

HabntoieHne CIjiomHBIX M JIMHEWYaTbIX CIEKTPOB
12.10 U3ITy4YEHUs.

HccnenoBanue TPEeKOB: M3MEPEHUE SHEPTUM YaCTHULIBI
10 TOPMO3HOMY MyTH (110 poTOorpadusim).

N3mepenue paaroakTuBHoOro ¢poHa

@usnyeckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaIMOaKTUBHOE W3IIYYEHHUE NPUPOJIHBIX MHUHEPAJIOB,

JieficTBHE paaAnOaKTUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha OpraHusMm

YCJIO0BCKa

1912 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,
VHJMBUYaJIbHBIA JO3UMETp, KaMepa Buinbcona

VII. CUCTEMA OLEHKU JOCTWXEHNA OBYUAIOIMMUCS ITNTAHUPY EMBIX
PE3VJIBTATOB OCBOEHUA OBPA3OBATEJIbHBIX ITPOI'PAMM HA YPOBHAX
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Tekymiee oleHMBaHue

Tekymass OLEHKAa BKIIOYAeT IEPUOAMYECKHE IIPOLEAYpPbl OLECHKH WHIMBUAYAIbHOTO
NPOJABIKEHUS OOYyYaroIlerocss B OCBOCHMM TPOrpaMMbl y4deOHoro mnpeamera «Duznxay.
Pe3ynbraThl TEKyIIeH OIEHKH SIBJIAIOTCS OCHOBOW ISl MHAWBUIYAIN3aluU y4eOHOTO Mpolecca.
Texymias oueHKa MOXeT ObITh (OPMHPYIOLICH, TOJACPKUBAIOIICH U HANpPaBIAIOMICH YCHIIUS
o0yyJaromerocsi, BKJIIOYAIOIIEH €ro B CAMOCTOSTEIbHYI) OLIEHOYHYIO JESITEIbHOCTh, U
JMArHOCTUYECKOM, CIOCOOCTBYIOIIEH BBISBICHHUIO M OCO3HAHUIO YYHUTEIEM M OOydaroluMCs
CYLIECTBYIOIIUX Mpo0seM B 00yueHnH. Tekyliee oLleHUBaHUE MOXET NPOBOAUTHCS Ha KaXKJIOM




YPOKE M BBIIBIIATh JOCTM)KEHHUS OTJIEJBHBIX OOy4aroIIMXCsl B IpoLEcce M3ydeHHs y4eOHOro
matepuaia. B Texyieil oleHKe UCTIoNIb3YIOTCS pa3iinyHble (OPMBI M METO/IbI TPOBEPKH (YCTHBIE
U MHMCBMEHHBIE OMPOCHI Ha ypOKax, KPaTKOBPEMEHHbIE CaMOCTOSTENIbHBIC PaOOTHI, JOMAITHHE
pa®oThl, UHAMBUAYAJIBHBIE U TPYIIIOBBIE MPOEKTHBIE U HCCIIENOBATEIbCKUE PabOThI, caMO- U
B3aUMOOLICHKA, pedlIeKCHs], OLCHOYHBIE JIMCTHl U APYrHe) C Y4eTOM OCOOEHHOCTEH y4eOHOro
npeamera «Pu3nka» U METOJUKHU IpPEnojaBaHus, peaau3yeMol yuuteneM. s ycraHoBieHUs
YPOBHSI OCBOECHHS OOy4YalOUIMMUCA KaXAOH TeMbl Kypca IPOBOAUTCS TeMaTudeckas
MarHocTuka (oueHka). JlMarHocTwka — CHOCO0 IOJyYeHHMs U3MEpsAEMBIX IOKa3aTelei
o0yueHusl, o0ecrneynBaroIuX 0ObEKTUBHOE U BCECTOPOHHEE U3YyUEHHE YCIOBUH U pe3yJbTaTOB
y4eOHOro mpolecca, CIOCO0 NPOSCHEHUs BCEX M3MEHEHUH, KOTOpbIE IIPOUCXOAAT B
[I03HABATEJILHOM IIpOLIECCE.

OneHuBaHue yCTHOTO OIpoca

B PII nepeunicnensl Bce npeAMETHBIE Pe3yNIbTaThl, KOTOPbIE JOKHBI ObITh OCBOCHBI M KOTOPBIE
BBIHOCSITCS HAa TEMaTHYECKUH M HMTOTOBBIH KOHTPOJIb, B TOM YHCIE U HAa TOCYAAPCTBEHHYIO
UTOTOBYIO aTTecTanuio. Mcnoab30BaHNe HayYHbIX HOHATHH, U3y4EHHBIX (PU3NYECKUX BEJIMYUH U
3aKOHOB OIIEHMBAETCS B IPOIECCE ONMMCAHMA U XAPAKTEPUCTHKH CBOMCTB TeN M (PU3MUECKUX
sBIIeHUNA. B pamkax Tekymieil mpoBepKu 1enecoo0pa3Ho /sl BCEX BHOBb BBOJAUMBIX (OPMYIT U
3aKOHOB 00pamaTh BHUMaHHE Ha!

— TOHMMaHHWE (U3UIECKOTO CMBICIIA HCIOJIB3YEMbIX BEIHMYWH, UX OOO3HAYCHUS W €IUHHIIBI
(bu3UUecKUX BEIHYMH;

— TOHMMaHHUE CIIOBECHOH (HOPMYIMPOBKM 3aKOHA, CYTH 3aKOHOMEPHOCTH, BBIPAXKEHHOM
bopmynoi;

— 3HaHHWE MAaTEeMaTU4YeCKOI'0 BBIPAXKEHHUS 3aKOHA, (OPMYJI, CBS3BIBAIOLINX JTAHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYTUMH BEJTUUYNHAMY;

— YMEHHE CTPOUTH TPAPHKH U3YIEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITHUYHH.

B pamkax ycTHOTO ompoca B MpaKTHKE yYUTENs (GU3UKH IHUPOKO MPUMEHSFOTCS «KapTOUKI»
(bu3HYEeCKON BEIWYUHBI, (PU3UYECKOTO 3aKOHA, (PU3MYECKOTO MpuOOpa WM YCTPOWCTBA U T.I.,
KOTOpBIE SIBJISIFOTCS JJI1 00Y4aroIIerocs CBOEro pojia MHCTPYKIMEH (IJIaHOM) AJis MOCTPOSHUS
MIOJTHOT'O OTBETA.

KpI/ITCpI/ICM OLICHKUM U TMECpCBOJAa B OTMCTKY YCTHOI'O OTBETA MOKCT CIYXUTb HAJIWUYUC H
MMPaBUIIBHOCTH 3THUX 3JICMCHTOB, 0003HAUYCHHBIX B ILIAHE.

OtMmeTKa «5» BEBICTABIISCTCSA 3a BCpHOC NPCACTABJICHUC BCECX JJICMCHTOB, BXOIANIUX B IIJIAH
OTBCTA.

Otmetka «4» BBICTABJIACTCSA, COOTBCTCTBCHHO, ITPHU HAJIMYUH HCTOYHOCTH B OAHOM U3 3JICMCHTOB
OTBCTA WJIX IPHU OTCYTCTBUU OAHOI'O U3 3JICMCHTOB.

Huxusas rpaHuna oTMmeTku «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO
npejcTaBieHo He MeHee 60% 3IIEeMEHTOB OT IIOJHOTO OTBETA.

OTMeTka «2» BBICTABJISETCS, €CIM OOYYarOUIUHCS HE PacKphIBaeT OCHOBHOE COJEpKaHWE
MaTepuaia (rmpexacraBieHo MeHee 60% 371€MEHTOB OT MOJIHOIO OTBETA). AHAJIOTUYHBIE KPUTEPUU



MOYKHO HCIOJIb30BaTh Ul OLICHUBAHUS KPATKOBPEMEHHBIX KOHKPETHBIX MUCbMEHHBIX 3aJaHUI
IpY OpraHu3ay paboThl ¢ MaTepuaIoM ydeOHUKa.

OHGHI/IBaHI/Ie IMMCBMCHHOI'O OIIpOCa

Ha  0Ga3ze  ocBoeHHBIX 3HaHWW  (BenmwuumH, GOPMYJ,  3aKOHOB)  IIeJIecOoOpa3HO
OpeJIOKUTh  NHCbMEHHbIEe  3aJaHUsl €  KPaTKHM  OTBETOM HA  ONHCaHHUe
H XapaKTepPUCTHKY CBOMCTB Tesl U u3uveckux siBjaeHuii. Hanbomnee pacrnpocTpaHeHHBIMU
SBJISIFOTCS 33JlaHUs HA BBIUMCICHUE BEJIMYMUHBI B PA3JIMYHBIX CUTYaLMSIX, KOTOPHIE MPOBEPSIOT
YMEHHSI HCIIOJIh30BaTh Pa3iUYHbIE (OPMYJIBl U 3aKOHBI B CTaHJAPTHBIX YYEOHBIX CHUTYAIIHSIX.
Konrekctuele 3amanuss mno pabore ¢ rpadukoM, TaOIMIEH WM CXEeMO#l, KOTOpble
napajuielbHO C  MPEJAMETHBIMH  YMCHHSIMH — TIPEIIOJIararoT  (GOpMHpOBAaHHE U OIEHKY
yHHUBEpcaldbHBIX yueOHbIX geiictBuii (YY) mno pabGore ¢ wuHpopmaiueil: dYTeHue
u MOHUMAaHUE uH(popManuu (Hampumep, HAXO0XJICHHE 3HAYEHUI BEJIMYUH
no rpaduky), TNOHMMaHHE U UHTeprperauus uHGopmanuu (HaAIpUMep, COOTHECEHHUE
y4acTKOB  rpadukoB ¢  (QU3MYECKHMMHM  TpOIECCaMU, KOTOpble OHHU  OTPaXKaloT,
OlpeneNieHne XapakTepa M3MEHEHHUS BEJIWYMH Ha OTICNBHBIX ydacTkax rpaduka,
npeoOpazoBanne WHGOpPMAMM W3 TaOJMILI B Tpapuk W T. JO.) W TPUMCHEHHUE
rpadpuueckoii wuHpOpMaMM B W3MEHEHHOW WM HOBOH curyamwu. [l oOlleHUBaHUSA
YMEHUW  BBINOJHATH  3aJaHMsl HA  ONUCAaHWE M XapaKTePUCTHUKY  CBOWMCTB  Tell
u buzHIecKux SIBJICHU MIPOBOJISITCS KpaTKOBPEMEHHbBIC MIPOBEPOYHBIC
TECTOBBIE paboThl, cojaepxkamue ©0a30BOr0 W  TOBBIIIEHHOTO YPOBHEH  CIOYKHOCTH.
KonnuecTBo 3amanmii B paboTe 3aBUCUT OT THIA BKJIIOYEHHBIX 3aJaHUH U OT BpPEMEHH,
OTBOJUMOMY Ha BBHINONHEHWE Tecta. Hampumep, mis paboTel Ha 15 MHHYT 5TO MOTYT
ObiTh 34 3amanusi 0a30BOTO YPOBHS CJIOXHOCTH C KpaTKUM OTBETOM B BHJAE 4HCIA
WM Ha COOTBETCTBHE M 2 3aJlaHUs TOBBIIIEHHOTO YPOBHS CJIOKHOCTM HAa MHOXKE€CTBEHHBIN
BBIOOD.

[TpumepHas 1mikana nepeBoja Oania B OTMETKY:

HIDKHUA ~ TIOpOT  OTMETKHM  «5»  COOTBETCTBYeT  moiyueHutro He  wmeHee 80%
OT MaKCUMaJIbHO BO3MOKHOTO OaJla;

HIDKHUA ~ TIOpOT  OTMETKHM  «4»  COOTBETCTBYeT moiydeHuro He MeHee 60%
OT MaKCUMaJIbHO BO3MOKHOTO Oala;

HIDKHHAI nopor MIKOJBHOU OTMETKH «3» OTIpeIeNISeTCS OauioM,
COOTBETCTBYIOIIMM  BBITIOJHEHHIO 3aJaHWii  0a30BOTO  YpPOBHS CJIOXHOCTH HE MEHee
yeM Ha 60%;

OTMETKa «2» COOTBETCTBYET BBINOJHEHHIO MeHee uYeM 60% 3amaHuii  6a3oBoro
YPOBHSI CII0KHOCTH.

OmHuM W3 BaXHEHIIMX  pe3ynbTaToB  OOydeHHMs  (U3UKE  SABISETCA — pelleHue
Ka4YeCTBEHHBIX U PacYeTHBIX 3a/1a4.

PemieHnss  kauecTBEHHBIX  3a/ad  MPEJACTABISAIOT  COOOW  pacCyKICHHs,  COCTOSIINE
M3  psna  CBSA3aHHBIX  JIpyT €  JOPYyroM  IPUYUHHO-CIEACTBEHHBIMHU  CBS3SMHU



YTBEP)KJICHHM, KOTOpPBIE TMOJKPEIUISIOTCS CChUIKAMH Ha CBOWCTBA SIBICHUW, (HOPMYJIBI
M 3aKkoHbl. PemieHwe pacyeTHBIX 3a7a4 — TaKXe 3aluCh JIOTHYECKHM CBA3AHHBIX
YTBEPXKACHHUI, HO TMPEACTABICHHBIX B BHAE (OPMYJ, MATeMaTHYCCKUX TMpeoOpa3oBaHUl H
BBIYHCIICHHI.

Kpurepuu OLIEHUBAaHUS KauecmeeHHbiX 3aja4 JIOJIKHBI 0a3upoBaThCs
Ha BBIJICJICHUH CIICAYIOIINX SJIEMEHTOB PEIICHHUS:

1) o0oCHOBaHHUE OTBETA, cocTosIIee u3 HECKOJIBKMX  JIOTMYECKUX 1aroB
C YyKa3aHHMEM Ha CBOKMCTBa SIBJICHHUW, (OPMYJIBI HMIM 3aKOHBI, KOTOPBIC IOJITBEPIKIAIOT
BBICKA3aHHOC YTBEPIKICHHE;,

2)  yKazaHuMe Ha  CBOMCTBa  SIBIGHWUH, (OpMyJaBl  HWIM  3aKOHBI,  KOTOpHIE
MIOATBEPKIAI0T BBICKA3aHHOE YTBEPIKIACHUE;

3) OTBET Ha MOCTABJICHHBIN B 3a/1a4€ BOIPOC.

Kpurepun  oneHuMBaHUS  pacyemmuwvix  3aad  OCHOBBIBAIOTCA  Ha  OOIICNIPUHATOM
B MeToAuKe oO0ydeHHs (pU3MKe IUIaHe pelIeHUs] pPacuyeTHBIX 3a/Jady, KOTOpBIA BKIOYAET
clleayIonme JJIEMEHTBI:
1) pabGora c ycinoBueM 3ajgauu: 3anuch «JlaHo», BKIIOYas JaHHbIE W3  YCJIOBUSA
3a7a4d U CHpPaBOYHbIE  BEJIMYMHBI,  HEOOXOAMMBIE Ui  pEIIeHUs  3a/ayy;
2)  obocHOBaHHWEe  (PU3MYECKOM  MOJEIM:  TPEACTAaBICHHE  PUCYHKA, €CIU  3TO
HEOOXOaUMO JJIsl TOHMMAaHUS (U3NYECKOM CHUTYyallMH, YKa3aHHE€ Ha TO, KaKue SIBICHUS
WIM  TPOLECChl  pacCMaTpUBAIOTCS, KaKue 3aKOHOMEPHOCTM  MOXHO  HMCHOJIb30BaTh
JUIs  pelleHus 3aJaud M 4YeM MOXHO IHpeHeOpeub, uTOOBl CHTyallMss OTBedaia
BBIOPAHHOM MOJIeNH;

3) 3anmMch BceX  HEOOXOAMMBIX  JUIsl  pelleHus  3aJaud  3aKOHOB U (GopMyl;
4)  mpoBeAeHHME ~ MaTeMaTHMYeCKHMX  IpeoOpa3oBaHM M pacyeToB,  IOJIyueHHE
OTBETA;

5) mpoBepka OTBETa OAHUM M3 BbIOpaHHBIX CIIOCOOOB (HANpPUMEP, C YYETOM MPOBEPKHU €IUHUIL
M3MEpPEHUS BEJIUYUH).

Pemenne  pacuerHoil  3amauM  OLEHMBAeTCss 1O  MHUCbMEHHOMY  oTBeTy.  Kak
MPaBWJIO, BCE IYHKTHl, KpOME€ OOOCHOBaHHUS MOJENH, BXOAST B IHUCBMEHHOE pelIeHHe
U 00s3aTenbHO TPeOYIOTCS OT OOydalomMXCsl NpU pelleHHH JIIoOBIX 3a7ad. A aHamu3
yCIOBHA — 3ajiaud, BBIOOp  MOAENM W HEOOXOJUMBIX  ypaBHEHMH  OOBIYHO
IpOTOBapuBaeTcs TOJNbKO yCcTHO. [Ipy 3TOM T1pH TNOBTOPEHUH OJHOTHUIHBIX 3a7ay
€ro MHOTOKpaTHO HE O3BYYMBAWOT, U y oOOydJalomuxcs HE  BbIpadaTbIBaeTcs
YMEHHE TPOBOAUTH TOJHBIM  aHanu3  (U3NYECKUX  TPOIECCOB U  OOOCHOBBIBATH
BbIOOp 3akoHOB U ¢opmyn. Ilostomy g Tekyliero OIEHMBAHHS —1€J€CO00pa3HO
U OTOT IYHKT BKJIHOYaTh B IUCbMEHHBIH OTBET XOTA Obl B BUAE HEOOJIBLIMX
KOMMEHTapUEB.

[Tpy orneHMBAaHMU MUCHMEHHBIX PEIICHHH pacdyeTHBIX 3aad MO BO3MOXHOCTH Ha BCEX 3Tamax
UCTIONB3YIOTCST 0000IIEHHBIE KpUTEpUH olleHuBaHus Takux 3aganuii B KMM OI'D (Ha ypoBHe
OCHOBHOTO 00111eT0 00pa3oBaHusl) Mo (U3HKE.



Crnenyer oOpaTUTh BHUMaHHUE, YTO COTIIACHO 00001eHHBIM KputepusMm [ MA pacdeTHas 3agada
HE CYHWTAETCS pPEIICHHOW, €CIM OTCYTCTBYET 3allMCh BCEX HEOOXOMUMBIX [UIsl PEIICHUS
3aa4i  3aKOHOB W (POpMyIn.YpOBEHb CIIO)KHOCTH pPACUETHBIX 3a1a4 3aBUCHUT OT TOTO,
MPEJIIoJIaraeT I PEIIeHHEe UCIOIb30BaHUEe (POPMYIT U 3aKOHOB M3 OJHOW WJIM HECKOJIBKUX TEM
JAHHOTO pasjieia, U3 OJHOTO WJIH ABYX Pa3AelioB MIKOJIBLHOTO Kypca (PU3UKH, OT UCIOIB30BaHUS
SBHO WJIM HESBHO 3aJaHHOM wMojenu. Jlisg ompeneneHuss YpoBHS CcPOPMHUPOBAHHOCTU
y oOyyarolmuxcss YMEHUH pelaTh pacueTHble 3aladd NpU H3YYEHUH KaXIO0H TeMbl
PEKOMEHIyeTCsI MPOBOJUTH CAMOCTOSTENbHbIE paOOThl, 3aJaHUsl KOTOPOW BKIIIOYAIOT
pacueTHbIE 33JJa4 PA3HOTO YPOBHSI CJIOKHOCTH.
CamocTrosiTe/IbHBIE padoThI MOTYT CITY’)KUTb yIOOHBIM HHCTPYMEHTOM
TEKYIIET0  OIICHWBAHWS:  PE3yJbTaThl  BBIMOJTHCHHS  3aJaHUil  pabOTBI  TIO3BOJISAT
MPOAHATM3UPOBATh JUISI KaXJAOrO OO0YyYaromierocss TEKYIIHA ypPOBEHb OCBOCHHUS TOTO
WJIA UHOTO TPEAMETHOTO Pe3yibTara.
TemaTuueckas KOHTPOJIbHAsA paGora MO>KET OJIHOBPEMEHHO BKIIIOYATh
3aJaHUsl Ha ONHMCAHME U XapaKTEpPUCTUKY CBOWCTB Tel W  (U3UYECKUX SBICHUM,
KaueCTBEHHBbIE W pPAaCuUeTHBbIE 3aJaud pa3HOTO YpPOBHS  CIIOXKHOCTH, M  OIEHUBATH
1o COBOKYITHOCTHU YpOBEHB OCBOGHUS TpYIMIIbI MPEeIMETHBIX pe3yabTaTOB
Ha COJICpKaHUU U3Yy4aeMOU TEMBI.
[Ipy ouEHWBAaHMH PE3YIHTATOB BBIOJHEHUS CAMOCTOSTEIBHBIX WM TEMAaTHYECKHX padoT
UCTIOJNIBE3YIOTCS CJICYFOIIIHUE TIOIXO/IbI:
Opu  TepeBojJie  MEpPBUYHOrO  Oayla  3a  BBHINOJTHEHWE  pabOThl B OTMETKY:
HIOKHUM ~ TIOpOT  OTMETKM  «5»  COOTBETCTBYET  BBINIOJIHEHHWIO  BCEl  pabOTHI
He MeHee yeM Ha 80%;
HIOKHUM ~ TIOpOT  OTMETKM  «4»  COOTBETCTBYET  BBIMIOJIHEHHWIO  BCEl  pabOTHI
He MeHee yeM Ha 60%;
HUKHHHA opor OTMETKH «3» oTpeiensieTcs Oamiom, COOTBETCTBYIOIIUM
BBITIOJIHEHHIO 33JJaHUl 0a30BOTO YPOBHS CIIO)KHOCTH HE MeHee ueM Ha 60%;
OTMeTKa «2» COOTBETCTBYET BBIOJIHEHHIO MeHee dYeMm 60% 3aganuii  0a3oBOrO
YPOBHS CJIOKHOCTH.

VIl. TIPOBEPSAEMBIE HA OI'2 IO ®U3UKE TPEBOBAHUSA K

PE3YJIbTATAM OCBOEHHSI OCHOBHOWM OBPA3OBATEJBbHOM
MPOI'PAMMBbI OCHOBHOTI'O OBHIEI'O OGPA30OBAHUSA

Kon IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
MPOBEPAEMOro 0a30BOro ypoBHsI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
Tpe0oBaHusA NPOrpamMMbl OCHOBHOI0 001ero odopazosanust Ha ocHoBe ®I'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MUDA;
c(OpMHPOBAHHOCTh 0A30BbIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
M IIO3HABAEMOCTH SIBJICHHW IIPUPOABI, O POJHM DKCICPUMEHTa B
1 ¢usuke, o cucremooOpasywoomeil poau (U3MKM B pPa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHUKH M TEXHOJOTHi, 00 3BOIIOLMU
¢u3nUecKux 3HAHUH W MX POJM B LIEJIOCTHOM €CTECTBEHHOHAYYHOM

KapTUHE MHUpPA, O BKIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-




(Gbu3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOILIETO

MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUs O BHJAAX MaTepuu (BELIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTU SBICHHH MPUPOJIBI
(MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHME pa3Inyath SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOe SBJICHHE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXarollleM MHpE, BBIICISAS HX CYIIECTBEHHbIE CBOMCTBa

(mpu3HaKM)

Biianenue ocHOBamMM MOHSTUHHOIO armapara U CHUMBOJHMYECKOIO
A3bIKa (PM3UKHU U WCIOJB30BaHUE UX JUIsl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepPH30BaTh CBONCTBA TeN, (U3NYCCKUE SBIICHUS W

MMpOLECChI, UCIIOJIb3Ys Q)YHI[aMeHTaJ'IBHHe H SMITUPHUYICCKUC 3aKOHBI

YMeHue onuchbiBaTh HN3YUCHHBIC CBOMCTBA TEJI U (bHSH‘ICCKI/IC SABJICHHUAA,

UCTIONB3Ys PU3UUECKUE BETUIHHBI

Bnagenue ocHOBaMH METOJOB HAaydyHOTO TIO3HAHHUS C Y4ETOM
coOJroIeHHsT MPaBWJI O€30MAaCHOTO TpyAa: HAOMIOACHUE (PU3MUECKUX
SIBIICHUU:

YMEHHE CaMOCTOSATEIHHO COOHMpATh IKCIEPUMEHTATbHYIO YCTaHOBKY
U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKIUH, OMUCHIBATH XOJ
OTIBITA ¥ 3aIMCHIBATE €T0 PE3YNIBTATHI, (DOPMYITHPOBATH BHIBOIBL;
MPOBEJICHUE MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUN (PU3NIECKUX BETUUHH:
YMEHHE IUIAaHUPOBAaTh W3MEPCHHS, CaMOCTOSATEIBHO COOMpaTh
OKCMIEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKIMH, BBIYHCIATH
3HAYCHUE BEJIIMYUHBI W aHAIM3UPOBATH TOJYyYEHHBIC PE3YJIbTaThI C
y4€TOM 33/JaHHOM TOTPEITHOCTH Pe3yIbTaTOB U3MEPEHUI;
MPOBEJICHUE  HECJIOXKHBIX  OKCIHEPUMEHTAIBHBIX  HCCIICIOBAHMIA,
CaMOCTOSITENILHO  COOMpAaTh JKCIEPUMEHTAIBHYI0 YCTaHOBKY U
MPOBOAWTh  WCCIEAOBaHWE IO  WHCTPYKIIUH,  TPEICTABIIATH
MOJTyYEHHBIC 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BUAC TaOIUI] U
rpauKoB, yUUTHIBATh MOTPEUTHOCTH, JA€JIaTh BHIBOBI IO PE3yJIbTaTaM

HUCCICa0BaHUA

[ToHnmaHue  XapakTepHBIX  CBOMCTB  (pu3Mueckux  Mojenei




(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJEITH CTPOCHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, I[UIAHETApHas MOJEIb aToMma,
HYKJIIOHHas MOJeJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh HUX IS

00BsICHEHUS] (PU3UUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
yucili€ W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUMHHO-CJIEICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHE C OMOPOM HA M3YYEHHBIE CBOMCTBA (PU3UUYECKUX

ﬂBJIGHI/H\/JI, (1)I/I3I/I'~I€CKI/IC 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMenue pemath pacuérHble 3amaun (Ha Oaze 2 — 3 ypaBHCHHA),
UCIIONB3YSl 3aKOHBI U (opmynbl, CBs3bIBaOIIKME (pU3HUECKHe
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIC IJIsi €€ pelleHUs, UCTIOIb30BaTh CIPABOYHbBIE JaHHBIC,
MPOBOANUTH PACcU€Thl M OLEHUBATh PEATHCTUYHOCTh TMOJYYECHHOTO
3HaYeHUS (PU3MYECKON BEIMYMHBI, YMEHUE ONPEILNATh Pa3MEPHOCTh

(bHSH‘lCCKOfI BCJINYHUHEI, HOJIy‘ICHHOfI IIpU pCHICHUH 3aJa4r

YMeHue XxapakTepu3oBaTb IPUHLUIBI  JEHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIIIEHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB M0 MX OMHMCAHUIO, UCIIOIb3Ys 3HAHUA O
CBOMCTBax (DM3MYECKUX SBJIEHUH UM HEOoOXoauMble (U3NUECKHe

3aKOHOMEPHOCTHU

10

11

YMeHue ucCnonap30BaTh 3HaHUS O (U3NYECKUX SIBJICHHUSIX B
MOBCEIHEBHON KM3HM 111 oOecrieyeHHss ©€30MacHOCTH NP
oOpamieHun ¢ OBITOBBIMM ~ IpHOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHUS 3/I0pOBbsI U  COONIONEHHUS HOPM
HKOJIOTMYECKOTO TOBEAEHUS B OKpY’Kalolllel cpeae; MOHUMaHHUe
HEOOXO/MMOCTH MPUMEHEHHs JOCTHXKEHUH (PU3MKH U TEXHOJOTH

JJI1 paiuOHAJIBHOTO ITPUPOJ0IIOJIB30BAHUA

OmnpIT TOMCKa, MpeoOpa3oBaHUS W TPEICTaBICHUS WH(POPMAIIUU
(GU3MYECKOTO COJEpKaHUs C HCIOJb30BaHUEM HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JIOCTOBEPHOCTH
MOJIy4eHHOW WHQOpPMAIIMM HAa OCHOBE UMEIONINXCA 3HAHUA W
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MHCIOJb30BaTb  IPHU

BBIIMOJIHEHUH YYEOHBIX 3a/JaHUIl HAyYHO-TIOMYJISIPHYIO JIUTEPaTypy




(HU3MUECKOTO COAEpKaHMS, CIIPABOYHBIC MaTEPHANbl, PECYpCHl CETH
WutepHer; BnaneHue 0a30BbIMM  HaBBIKAMU  IpeoOpa3oBaHUS
uHpOpMaMM M3 OJHON 3HAKOBOM CHUCTEMBI B JpPYrylO; yMCHHE

CO31aBaThb COOCTBEHHBIE IHCHbMEHHBIE U YCTHBIC COOGIJ_IGHI/ISI Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbBKUX NCTOYHHKOB

IX. ITNEPEYEHb 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX

HA OI'3 110 ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUYECKUE ABJIEHUA
11 Mexanuueckoe jBukeHue. MarepuanpHas Touka. Cucrema  OTcuéra.
' OTHOCUTENBHOCTD IBUXKEHHS
PaBHomepHOe u HepaBHOMepHOE JBHKEeHHE. CpenHssi ckopocTh. Popmyna s
1.2 BBIYUCIICHUSI CPEIHEH ckopocTu: V = S/t
PaBHOMepHOE TpSIMONMHEWHOE NBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI Tela OT
BPEMEHH B CIy4ac paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBUKEHUS:
13 x(7)=x, +vt
I'padukyn 3aBHCUMOCTH OT BPEMEHH [UJIsl MPOEKIHMH CKOPOCTH, MPOEKIUU
NEPEMELIEHNs], IIyTH, KOOpAMHATBl IPH PABHOMEPHOM MPSAMOJIMHEWHOM
JIBI>KEHUU
3aBUCHUMOCTb KOOpPJIMHATBl T€la OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOIO
NPSIMOJIMHEHHOTO ABUKEHUS:
3
Sf)=vo, *i+ay * ;
2
@opmynbl UIsl NPOEKLIUU MNEPEMELIEHHs, NPOEKLIUU CKOPOCTH M TNPOEKIUHU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
14

2
5. (D) =vy, -r+ax-3.

U.\'('f) =Up, +d, -1,

a.(f)=canst,

2 1,
Uy — Uy T 20,5,

I'paduku 3aBUCHMOCTH OT BpPEMEHM JJsi MPOCKIUH YCKOPEHHS, MPOCKIMU

CKOPOCTH, NPOEKIUU MepeMelleHUsl, KOOpJAUHATHl MPU PABHOYCKOPEHHOM




HpHMOHHHefIHOM JBHXCHUU

CBobomnoe magenune. Dopmysbl, OMUCHIBAIOIINE CBOOOAHOE IMAJICHUE Tea 10

BCPTUKAIN (Z[BI/I)KGHI/IG TCJIa BHHU3 HWJIM BBCPX OTHOCHUTCIBHO ITOBECPXHOCTU

15 3emumn). ['padukm 3aBUCHUMOCTH OT BpPEMEHH JUIsi TPOCKIIMH YCKOPEHWSI,
NPOCKIIMH CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TaJEHHH Tejla TI0
BEPTUKAIIH
CKOpoCTh DPAaBHOMEPHOIO JBMJKEHHUs Tela II0 OKpyxkHoctu. Hampanenue
CKOPOCTH.

@opmyna g BBIYMCIEHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTHM U HEPHOL
oOpareHus:
L= 2MR
T
HenTpocTtpemurenbHoe yckopeHue. HampaBieHune 1IE€HTPOCTPEMUTENIBHOIO
16 yckopenus. @opmyra uisl BBIYUCIIEHUS YCKOPEHUS:
p
qa. = v
“ R
dopmyina, cBA3bIBAIOLIAS IEPUOJI U YACTOTY OOpaIlleHus:
v = 1
T
Macca. IInotHocTh BemecTBa. @opmya i BBIYUCICHUS IIIIOTHOCTH:
_m

1.7 V

1.8 Cuna — BekTopHas pusnueckas BenuyrHa. CioxxeHue Cui

1.9 SIBnenne naepuuu. Ilepssiii 3akoH HproTOHA
Bropoii 3akon HeroToHa:

F=m-a

1.10
CoHanpaBl€HHOCTh BEKTOpA YCKOPEHHUS TEa U BEKTOpa CHIIbL, IEHCTBYIOLIEH HA
TEJ0

1.11 Bzanmopencrteue ten. Tperuit 3akon Herorona:




Fyy=-Fi,

TpeHI/Ie IIOKOs U TPEHUEC CKOJIBXKCHUA. CDopMyna JJI BBIYUCIICHUA MOAYJISA CHJIBL

TPCHUS CKOJILXKXCHUA:

F_=un-N
1.12 p=H
Hedopmarus Tena. Ynpyrue u Heymnpyrue aedopManuu. 3aKoH yIpPYyrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
Bcemupnoe taroreHue. 3aKOH BCEMUPHOTO TSTOTEHUS:
my -M,
F=G L1 _2
R
1.14 Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHusl.
®opmyna 175 BBIYUCIEHUS CUJIbI TSKECTH BOIM3H MoBepXHOCTH 3emun: F = mg.
JiBmxenue mianer Bokpyr Connua. [lepBas kocMudeckasi CKOpOCTb.
HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKasi BeIMUnHa.
1.15 pP=mi
Nmnynbc cuctemsl Ten. M3menenne ummysnbsca. MIMITynbc Criibl
3aKOH COXpaHEHMsI UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI TE:
1.16 D=nyU; +m, U, =const
PeakTuBHOE ABM>KEHNE
Mexanuueckast pabota. @opmyrna ass BBIYUCICHUS paOOThl CHIIBL:
A=Fsoosu
117 Mexanuueckas MOIIHOCTE:

N=2
I




Kunernueckas u MMOTCHIMAaJIbHAas SHECPIrus. d)opMyJIa JJIs1 BBIYUCIICHUA

KUHETUYECKON DHEPIUU:

FJE)E
E, =——
2
TeopeMa o kuHeTHUeCKOU d3Heprun. Gopmyra i BHIYUCICHHUS TOTCHIMAIBHON
1.18
SHEPIHH TeJla, HOJIHATOrO
Haj 3eMIEn:
E,=m gh
MexaHnueckas SHeprusi:
E=E;.+E 2
11 N
9 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBpaiienre MEXaHMUECKOW SHEPTUH MPU HAJTUUUK CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Moment cuibl: M - FI.
VYcioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Aﬂme&ﬂaa
Aﬂrpaqema
[aBienue TBEpIOTO TENA.
®opmyrna /17151 BBIYMCIICHHS 1aBJICHUs TBEPIOTO Tea:
p= F
5
JlaBnenue raza. ATMocqepHoe AaBlIeHHE.
1.21

['uapocTaTveckoe 1aBleHUE BHYTPH KHIKOCTH.

dopmyia 1 BBIYMCIICHYS JABJICHUS BHYTPU KUIKOCTH:

p=pgh+p_,




1.22

3akoH [lackans. ['mapaBnuueckuii nmpecc

3akoH Apxumena. Popmyna sl ONPEACICHUS BBITAIKUBAIOIICH CHUJIBI,

JIEHCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUIKOCTDb UM Ia3:

1.23
F_jlm_ =pgV
VYcnosue nnaBanus tena. [LnaBanue cy10B U BO3oyXOIIaBaHUE
Mexanuueckue KonebaHus. AMIUIMTYJAA, TEPUOJ W 4YacToTa KoJjeOaHWi.
124 dopmyiia, CBSI3bIBAIOLIAs YACTOTY M NIEPUOJL KOJIEOaHUI:
v L
T
195 Marematuueckuii M TNpYyXHUHHBIM MasTHUKU. [IpeBpalieHue sHepruu mpu
' K0JIeOATEIbHOM JIBUKCHUHT
1.26 3aryxaromue Konebanus. BerHyxnenusie konedanus. Pesonanc
Mexanndeckue BOJIHBI. HpOIIOJILHBIC " TIOINICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U
CKOpPOCTb PaCIpOCTPaHEHUS BOJIHBI:
1.27
Lh=v-T
1928 3ByK. I'poMKOCTh M BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI Ha I'PAHUIIE
' nByX cpen. MH(pa3ByK u yIbTpa3ByK
IIpakmuueckue pabomoi
N3mepenue cpeaHel MIOTHOCTH BEIIECTBAa; apXUMEIOBOM CHIIBI, KECTKOCTU
OPYXHUHBL; KO3(PPUIMEHTa TPEHUsS! CKOJIbXKEHHUS; paOdOThl CHJIBI TPEHHUS, CHIIbI
YIPYTrOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs OpycKka MO HAKJIOHHOW IJIOCKOCTH;
YCKOpEeHHs] OpycKka MpH JBMKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuosia KosebaHWH MaTeMaTHYeCKOro MasTHHKA; YacTOThl W  Iepuoja
KoaeOanuii MNPY>XUHHOI'O MasgTHHUKA, MOMCHTa CHUIIBI, )IGfICTByIOI]_[eFO Ha pbIyar,
129 paboThl CWJIBI YNPYrOCTH MPH MOIbEME Ipy3a C MOMOILIBIO HEMOABHKHOTO

0J10ka; pabOTHI CUJIBI YIIPYTOCTH MPH MOABEME TPy3a C MTOMOIIBIO TIOIBIYKHOTO
0710Ka.

HccnenoBanne 3aBUCUMOCTH apXHMMEIOBOW CHJIIBI OT 00BEMa MOTPYKEHHOM
HaCTHu TCJia U OT INIOTHOCTH XUJKOCTH, HC3aBUCHUMOCTH BBITaHKHBaIOIHCﬁ CHUIJIBI
OT MacCChI T€J1a, CHUJIbI TpeHI/ISI CKOJIBXXCHHUA OT CUJIbI HOpMaJII:HOFO JAaBJICHUA U OT
poZia TMOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHUKAIOIICH B MPYXKWHE, OT CTCTICHU
nedopMaluu MpYy>KUHBI, YCKOpEHUs: Opycka OT yriia HakJOHa HampaBISIONICH;

nepuoja (4acToThl) KoyiebaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpHoja




Kojie0aHuM MPYXUHHOTO MasTHHKAa OT Macchl Irpy3a M KECTKOCTU MPYKUHBI,
WCCJICIOBAaHNE HE3aBHCHUMOCTH IE€pPHOJia KOJICOAHUN HHUTSHOTO MAasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblyara

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KHUBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKE, IPUIHWBBI W OTIMUBBI, JABHXCHHUC IIJIAHCT ComHeuHoM CHUCTEMBI,

130 pPEaKTHBHOE IBMKCHUE KUBBIX OPTraHU3MOB, PhIYard B TEJI€ YEIOBEKa, BIUSHHUE
aTMOC(EpHOro JaBJICHUS Ha JKUBOW OpraHusM, IUIaBaHHE pbIO, BOCIPHATHE
3BYKOB JKHBOTHBIMH, 3€MJIETPSCEHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoucmea: CUUIOMETP, TATYUKU TOJOXKECHHS, PACCTOSHUS U
YCKOpEHHUs, TUHAMOMETp, HOJIIUIIHUKY, pPAKETbl, pblyar, IOABWXHBIA U

131 HETIOABIDKHBIA OJIOKHM, HAKIIOHHAsl IUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,

' cooOurarmuecs: cocyipl, YCTPOMCTBO BOJOIPOBOJA, TMIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIIbTPA3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIO)KEHUSI  MOJIEKYJISIPHO-KUHETUYECKOH  TEOPUH  CTPOCHHUS

2.1 BemiecTBa. Mojienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOT0 COCTOSIHUN BEIECTBA.
Kpucrammmyeckne u amopHbie Tena

29 JBmwkeHnne dvactur BemecTBa. CBs3b CKOPOCTHM JBMKCHUS YacTHI[ C

' Temneparypoil. bpoyHoBckoe nBmxenue, mupdysus

2.3 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS

2.4 TemoBoe paclIupeHNe U CXKaTHE

2.5 TennoBoe paBHOBECHE

26 Buytpennsist sneprusi. Pabora u Terulomepenada Kak CIOCOOBI W3MEHEHHS

' BHYTPEHHEHN YHEPTrUn

2.7 Buns! Tenonepenauu: TeI0NPOBOIHOCTh, KOHBEKIHS, U3TyUCHNE
HarpeBanne wu oxnaxzaenue ten. KomumdecTBo  TemnoTel.  YjaenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUU B TEIJIOBBIX Mpolleccax. YpPaBHEHUE TEIUIOBOTO

29 Oananca:

0 +0, +..=0




Hcnapenne u kouaeHcauus. V3MeHeHHWe BHYTpEHHEH HHEpruM B Ipoliecce

WCIIApEHUsI M KOHJAeHcauuu. KumneHue KUAKOCTH. YJAenbHas TEIoTa

210 napoobpasoBanus: L = Q/m
211 BnaxxnocTs Bo3yxa
[InaBnenne wn Kpucrasmsanus. I3MeHeHWe BHYTpEHHEH DJHEPIUM IIpH
IJIABJICHUU U KPUCTAUIM3AIUU. Y 1eJIbHASI TEIUIOTA IUIaBJICHHUS :
2.12 5 Q
_}H
BuyTpeHHss 3Heprust cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPaHus TOILIMBA:
2.13 g=Q/m
2.14 [Mpunnmmns! padoTs! TeroBbix apuratenei. KI1/1 teruioBoro apuraTens
IIpakxmuueckue pabomoi
N3mepenne yaenbHOM TEMIOEMKOCTH METAINIMYECKOr0 LUIIMHApPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOM TeMIlepaTypbl (HUKCHPOBAHHOM
Macchl, B KOTOPYI OIIYIIEH HarpeTblidi IMWIMHIAP; KOJIUYECTBA TEIUIOTHI,
2.15 OT/JIAaHHOTO HArpeThIM IMJIMHIPOM, TOCJIE€ OMYCKAaHHsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
iaBieHus Jpaa. MccnenoBaHue W3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
pa3JMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa TMPU CMEIIUBAHUU XOJOIHOU U
ropsiueil Bobl; mpolecca UCTapeHust
Qusuueckue s61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHBIE
2.16 SABJICHUS] B MPUPOJE, KPUCTALIBI B Npupoje, uznydenue ConHila, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea. KanwIspbl, IPUMEPbl UCIOIb30BaHUS KPUCTAJIOB,
217 JKUJKOCTHBIM TEPMOMETp, AATUUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIICHUS
' JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JBUTATEh BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 DnekTpusaius Ten. [[Ba Buma 371eKTpUISCKUX 3apsaoB
3.2 B3auMopeiicTBre 3apsokeHHBIX Tell. 3akoH Kynona




3.3

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

Onektpuueckoe mone. Hanpsx€HHOCTh anekTpudyeckoro mois. [IpuHiun

3.4
CYINEPIO3UINH IEKTPUUECKUX M10JIEH (HAa KAYECTBEHHOM YPOBHE)
35 Hocurenu »snextpuueckux 3apsfaoB. JlelicTBHE 3JIEKTPUUECKOTO IOJIS Ha
3JeKTpUYeCcKue 3apsabl. [I[pOBOHUKH U TUANEKTPUKU
[TocTossHHBIN AIEKTpUYECKUM TOK. JlecTBUS 3nekTprudeckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I =qg/t,U=Al
DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AEIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
3.7 R=pl/S
3akon Oma ais yyactka snekrpuueckoi mernu: | = U/R
3.8
[TocnenoBarenbHOE COEAUHEHUE IPOBOIHUKOB!
I =1, U=U,+U,: R=R +R,
1 1 2 1 2
3.9 [TapannenbHOE COETUHEHNE TPOBOIHUKOB PABHOTO COMPOTHUBIICHUS:
U=U;I=1+I;R=2.
2 2 7
CwmenranHble COETMHEHUS TPOBOTHUKOB
Pabota u momHOCTS AnekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenna:
3.11 O=I"R-t
3.1 OneiT Opcrena. MarHuTHOe IoJie NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
MarHUTHOW MHIYKLIUH
313 MarauTHoe T1OJIE TOCTOAHHOTO MAarHuta. B3auMOAEHCTBUE MOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME MAarHUTHOTO TTOJIS1 HA TPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTrpoMarHuTHON MHAYKLUU. [IpaBuino Jlenna




IIpaxmuueckue pabomoi

W3mepenue  37I€KTPUYECKOrO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

(pGSI/ICTOpH, naMnqua), OT HaIIpsXKCHHA Ha KOHIax IIPOBOJHHKA, 3aBUCUMOCTHU

316 COIIPOTHUBIICHUS OT JUTMHBI TPOBOJHUKA, IJIOMIATN €r0 MONEPEYHOTO CEYCHUS U
YJIeIIbHOTO CONPOTUBJICHHUS.
[IpoBepka mpaBuiIa JUIsl SJIIEKTPHUYECKOTO HANPSDKEHUS MPH TOCIIE0BATEIIEHOM
COCJMHEHUU IPOBOJHMKOB; IpaBWJa Ui CUJIbI 3JIEKTPUYECKOIO TOKa IpHU
napajuieJIbHOM COSTMHEHUU ITPOBOJIHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue s6leHus 6 npupooe: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JIEKTPUUECTBO JKMBBIX OPraHU3MOB, MarHUTHOE ToJe 3emiu, Ipeld Mmostocos,
POJIb MArHUTHOTO TIOJIS TSI )KMU3HHU HA 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETUYMK  JIEKTPUUYECKOW  HHEPIruHM,  IEKTPOOCBETUTENbHBbIE  MPHOOPHI,

3.18 HarpeBaTelibHbIE AIEKTPONPUOOPHI (mpumepsI), BJIEKTPUYECKUE
NPEJOXPAaHUTENH, HIEKTPOMArHUT, OSJIEKTPOJABUIraTeldb IOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSIHHOTO TOKA

3.19 DnexTpoMarHuTHBIC BOJHBI. [1IKkana 3JeKTpOMarHUTHBRIX BOJH

3.20 JlyueBas mojenb cBeta. [IpsMonuHeiiHOe pacipocTpaHeHHE CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Tpenomnenue cBeTa. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus ceera

324 JIunza. Xox nyueit B nuH3e. POKyCHOE paccTosHME JUH3BL. ONTHUYECKas Cuiia

' mun3el: D = 1/F

3.25 ['nma3 xak ontudeckas cucrema. OnTudeckue mpuoopsI
Ilpakxmuueckue pabomul
W3mepenne onTuyecko cuibl coOuparoiie JUH3bI; (OKYCHOTO pPacCTOSTHHS
cobuparonieid JIMH3bI (MO CBOMCTBY paBeHCTBA pa3MEpoB IpeaMeTa |
N300paKeHMsI, KOT/Ia MpeIMeT PACHoOJIOXKEeH B JBOMHOM (DOKyce), TOKazaTels

3.26 MPEJIOMJICHUS CTEKJIA.

HccnenoBanue cBoiCTBa M300pakeHUS, TIOJYISHHOTO C IIOMOIIBIO0 COOMpArOIIeH
JINH3BI, U3MCHCHUSA (bOKyCHOI‘O PACCTOAHUA ABYX CJIOKCECHHBIX JINH3;
3aBHCHMOCTH YTJIa MPEJIOMJICHHs] CBETOBOTO Jy4ya OT yIJia NaJeHUs Ha TpaHUIle

«BO34YyX — CTCKJIO»




397 Qusuueckue senenus 6 npupooe: 3atmenus Comnna u JlyHsl, mBera Ten,
' ONTHYECKHUE SBJICHHS B aTMOcdepe (IBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoiicmeéa: OYKU, TIEPUCKOIN, (hoToanmapaT, ONTUYECKHUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
i1 PangnoaktuBHOCTh. Anb(a-, Geta-, ramma-uznydyenus. Peaknuu anbda-u Oera-
' pacnaga
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [lnanerapuas Moens aToma
4.3 CoctaB aroMHOr0 sifjpa. M3orornsl
4.4 [leprox nonypacmnaaa aTOMHBIX siJiep
4.5 SnepHble peakMy. 3aKOHbI COXPAaHEHHUs 3apsIOBOIO M MACCOBOT'O YU CET
Qusuueckue s6NeHUsT 6 Npupoode. €CTECTBEHHBIN pPaJANOAKTUBHBIN (OH,
4.6 KOCMHYECKHE JIy4H, pPaJUOAKTUBHOE W3IY4YCHHUE TPUPOJHBIX MHHEPAJIOB,
JICICTBHE PAJIMOAKTUBHBIX M3JIy4CHUI HAa OPraHnu3M YellOBeKa
47 Texnuueckue ycmpoticmsa: CIEKTPOCKOIN, WHAWBUIYaIbHBIA JO3UMETp, Kamepa
' Bunncona, simepHast SHEpreTuKa

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA:

3aBerneHHas

npeaMeTHAasl JHHUA Y4eOHMKOB mno ¢usuke s 7-9 kaaccop HU.M.

IMeppimkuna, E.M. I'yrauk, A.U. UBanosa, M.A. IleTpoBoii

Marepuansi

MOKHO HaiiT 1o cchuike: https://go2phystech.ru/uchebnyeposobiya-

frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-ifizteh-

litseya/

METOAUYECKHE MATEPHUHAJIbBI JId VYUYUTEJAA U U PPOBBIE
OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://busnkamisascex.pdy/.
«EnunHoe coneprkanue 00111ero o0pa3oBaHus»:
https://edsoo.ru/goryachaya-liniya-po-voprosam-vvedeniya-ob/.







