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PabGouasi nporpamma
no ¢pusuke 11 odyqyarwmmxcsa 7-9 kiaccos

€ UCIOJIb30BaHueM o0opynoBanus neHTpa «Touka pocra»

HOACHUTEJIBHASA 3AIIUCKA

IIporpamMma no ¢usuke Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBIEHA
Ha OCHOBE:

®enepanbHoro 3akoHa Poccuiickonn @enepannu ot 29.12.2012 Ne 273—
®3 «O6 obpazoBanuu B Poccuiickoit denepanun», ¢ U3MEHEHUSIMU U
JIOTIOJTHEHUSIMU;

denepanbHOr0  roCyJapCTBEHHOTO  00pa3oBaTEeNBHOTO  CTaHIapTa
OCHOBHOTO  oO0miero  oOpa3oBaHUsl, YTBEPXKJIECHHOTO  IMPUKA30M
MunucrepctBa obpazoBanus u Hayku PD ot 17.12.2010 Ne 1897, ¢
U3MEHEHUSIMU U JIOTIOTHCHUSIMH;

npuka3za MunnpocsenieHus: PO ot 18.05.2023 Ne370 «O6 yTBepKaeHUU
¢enepanbHOil  00pa3oBaTEIbHONM MPOTrPaMMbl  OCHOBHOTO  OOIIEro

00pa3oBaHUs;
npukaza Munnpocsenienuss P® ot 22.03.2021 Ne 115 «O6
YTBEPXKACHUU [Topsiaka OpraHu3aluu u OCYILIECTBIICHHUS

o0pa3oBaTeIbHON JESITENIBHOCTH 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM
nporpaMmaM - oOpa3oBaTeIbHBIM IMpOrpaMMaM Ha4yaJbHOTO OOIIETO,
OCHOBHOTO OOIIIET0 U CPEAHETO O0IIEro 00pa3oBaHus;

dbenepanpHOi pabouelt mporpaMMbl M0 (HHU3UKE

KOHIENIUHU MPEenolaBaHus GU3UKU

CI12.4.364820 «CaHUTapHOSMMHUIACMHUOJIOTHYSCKUX TPeOOBAaHUM K
OpraHu3alysM BOCIUTAHUS U OOYYEHHS, OTIbIXa M O3I0POBICHUS
JIeTel W MOJIOACKH», YTBEPKJACHHBIX ITOCTAHOBJICHHEM TJIAaBHOTO
canuTapHoro Bpaya oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21

«['urneHNYecKkuX ~ HOPMAaTHBOB M  TpeOOBaHMII K 00ECIEUYEHUIO
6e3omacHocTy U (Win) O€3BPEAHOCTH IS 4YeloBeKa (PaKTOpPOB CpPEIbl
oOUTaHUs», YTBEPKICHHOTO TOCTAHOBICHUEM TJIABHOTO CAHUTAPHOTO
Bpaya ot 28.01.2021 Ne2;

®denepanbHOro MEepevyHss  Y4eOHHMKOB,  YTBEPKIECHHOTO  IMPHUKA30M
Munnpocsewmenuss Poccun ot 21.09.2022 No858;

YyeObHoro mnaHa OCHOBHOTo obOmiero o6pazoBanusi MBOY «COI
No5y;

[Tonoxxennst o pabodeit mporpamMme Mo y4eOHOMY TpeaAMETYy, Kypcy,
JTUCHUILINHE (MOYJIIO).
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CopepxaHue mnOporpaMMbl MO (U3MKE HAIMpaBlIeHO Ha (OpMUpOBaHUE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH OOYYaIOIIMXCS W OpPraHU3alUI0 U3yUYCHHS
bu3UKM Ha JAESATEILHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanusauuud TpedoBanuiit ®I'OC OO0 x
IJIAHUPYEMBIM JTUYHOCTHBIM U METaIPeAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TaKXKe
MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUsI.

[Iporpamma no gusnke ycTaHaBIMBACT paclpeesieHue ydeOHOro Matepuaa
o rojgaM o0yueHus (1Mo Kjiaccam), peajiaraeT MPUMEPHYIO MOCIe0BATEIbHOCTD
U3YUYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE PAa3BUTUS MPEAMETHOTO COAECPKAaHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00yUaroInuXCsl.

dusnka ABISIETCS CHUCTEMOOOPA3yIOIMMM ISl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEW U (U3NYECKOU
reorpadueii, BHOCHUT BKJAaJ B €CTECTBEHHO-HAy4YHYH) KapTHHY MHpa,
IpeIoCTaBRIsIET Haubosiee sICHble O0Opa3lbl MNPUMEHEHUS HAy4YHOro MeTojaa
MO3HAHMSI, TO €CTh CI0CcO0a MOTYyYeHHUs TOCTOBEPHBIX 3HAHUM O MUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUSI B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH H
MHTEepeca K HayKe Y 00yJaroninuxcs.

WN3yuenue ¢Qusukum Ha 0a30BOM ypOBHE TMpEIIoONiaraeT OBJaJCHHE
CIEAYIOINMHU KOMIIETEHTHOCTAMH, XapaKTepU3yIOUIMMU ECTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e HAy4HO OOBACHSTH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HHTEPIPETHUPOBATH  JIaHHBIE W UCIIOJB30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJIS ITOJyYEHHUS BBIBOIOB.

Hemun wusyuenus (uU3MKK Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B Konmemmmu mpemnogaBanusi ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBaTelnbHBIX opranm3anusax Poccuiickoit ®denepanuu, peamu3yronux
OCHOBHBIE  00111€00pa3oBaTelbHBIE MPOTPAMMBI, YTBEPKIEHHON pelIeHUEeM
Komnerun MunucrtepctBa npocenieHust Poccuiickoit denepanuu (MpoToKoI OT 3
nekadbps 2019 r. Ne TIK-4BH).

Heau nzyyenus Gpusuku:

e TMpHOOpPETEHHE WHTEpPeca W CTPEMIICHHS OOYYaromIuXxcs K HAyYHOMY
U3YUYEHUIO TPUPOJbI, PAa3BUTUE HUX HWHTEIUJIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUS U (OPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;



(opMHpOBaHME HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yibTaTa HW3Yy4YeHHS
OCHOB CTPOEHHMsI MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;
(opMHUpOBaHUE NPEICTABICHUNA O PONM (PU3MKU JJI1 Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TMpEACTaBICHHMM O  BO3MOXHBIX  cdepax  Oyayuiei
npodeccuoHaIbHON JIeSITEIbBHOCTH, CBA3aHHON ¢ (PM3MKOM, MOJATOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HANpaBICHUU.

JlocTrkeHue 3TUX Ueeidl mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
o01m1ero o0pa3oBaHusl 00€CNEYNBAETCS PELLICHUEM CIEAYIOUIUX 3a4a4:

npuoOpeTeHne 3HaHUW O JUCKPETHOM CTPOSHUU  BElIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

npuoOpeTeHne YMEHHM OMUCHIBATh U OOBACHATh (U3UUYECKUE SBICHUS C
UCITOJIb30BaHUEM TTOJTYUYCHHBIX 3HAHHM;

OCBOCHHE METOJOB PCIICHHS TMPOCTEHIMX pPacYETHBIX 3a7a4 ¢
UCIIOJIb30BaHUEM buznIecKux MOJIeseH, TBOPYECKUX u
PaKTUKO-OPUECHTHUPOBAHHBIX 33744,

pa3BUTHE YMEHUM HAOJI0IaTh MPUPOIHBIC SIBICHUS U BBITIOIHATH OMBITHI,
nabopaTopHble pabOTBl W  OKCIEPUMEHTAJbHBIE HCCIENOBAaHUA C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OcBOeHHE MPUEMOB PabOTHl ¢ MHpoOpMaluen GU3NUEeCKOro Coaep’KaHus,
BKJIIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKEHUSIX (DU3UKH, aHAu3 U
KPUTHYECKOE OlIEHUBaHUE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu mpodhecCuOHATBHOM A TEIBHOCTH, CBI3aHHBIMU
¢ (GU3MKON, M COBPEMEHHBIMU TEXHOJIOTHSIMA, OCHOBaHHBIMH Ha
JTOCTIKEHUAX (PU3HUECKOM HAYKH.

Ha m3ydenue ¢usuku (6a30BBI YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
Kiacce — 68 ygacoB (2 yaca B Henmenio), B 9 kiacce —68uaca (2uaca B HEAEINO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue Qusnyueckux BenuyuH. Dusznyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE TUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, 0ObSICHEHUE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHYECKHE, TEIUIOBBIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®Dusnueckue MpuOOPHI U MPOLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue UEHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
N3mepeHne paccTOSTHUM.

N3mepenue 06bE€Ma KUIKOCTU U TBEPAOTO Tea.
Ornpenenenue pa3MepoB MajbIX TEl.
N3mepenune temieparypbl NP MOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.
6. IIpoBeneHue uccienoBaHus IO NPOBEPKE THIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIE CBeJI€HHSI 0 CTPOCHHMH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAaHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaOnronenrie OpOyHOBCKOTO IBUKEHUS.
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2. HabGmonenue nuddysuu.
3. HaGmonenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WUIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAoB (C  HCIOJIb30BAaHUEM

¢ororpaduii).

2. OnbITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBWKEeHHH. Pacuér mytu u
BPEMEHHU JIBHKCHUS.

SABnenve wHepuuu. 3aKOH WHepuuH. B3aumoneicTBue Ten Kak MpUYUHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTBa.

Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelicTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.

H3mepeHne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.

HaGmronenuie siBeHUsT HHEPIIUH.

HaGmonenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TEll.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEIL.

CrnoxeHue cuil, HallpaBJIE€HHBIX 10 OJJHOM MPSMOM.

Jlabopamophuie pabomot u onvimot.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEITN DJIEKTPUYECKOTO aBTOMOOWIISA U TaK Jajee).

2. OmpeneneHne CpeaHE CKOPOCTH CKONBKEHHS OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.

3. OnpexeneHue MWIOTHOCTU TBEPIOTO Tea.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

o 0k~ wdPE

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3za OT 00bEma, Temmeparypbl. llepenaua paBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emun u atmocepHoe namieHue. lIpuuuHbBl CylecTBOBaHUS
Bo3nyuiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M T'a3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBneHue necTBUs aTMOC(HEPHOTO JABIICHHUS.
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3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIECH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBue IaBaHUs Tell: IUIABAHUE WIM MOIPY)KEHHUE TEJI B 3aBUCUMOCTHU
OT COOTHOILIEHUS INIOTHOCTEN TeJIa U JKUJIKOCTH.

~

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B
AKUJKOCTh YaCTHU TENa.

2. OmnpeneneHue  BBITAIKMBAIONIEH  CHJIBL, JCHCTBYIOIIEM Ha  TeIO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKABAKOIIEN CUIIBL, IEUCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBHCUMOCTh BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIEH HAa TENO0 B JKUAKOCTH, OT OOBEMa MOTPYKEHHOUW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHHe apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamienne 0OTHOTO BHJ1a MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. HccnenoBaHue yciIOBUM paBHOBECHS phlyara.
3. U3amepenne KIIJ] HaKIOHHON MIIOCKOCTH.

4. H3yuyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, XKUIKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHnsss sHeprus. CrnocoObl HW3MEHEHUsS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIUIloBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHncamus. Mcmapenwme. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTo
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenue OpOyHOBCKOTO ABUKEHUSI.



Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnakaeHue npyu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3TMYHBIX BEIIECTB.

11. HabGmroieHre KumneHusl.

12. HaGmroieHre OCTOSTHCTBA TeMIEpaTyphl IPH TUIABICHUHU.

13. Moienu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHHUS.

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XUIKOCTEH U

TBEPABIX TEI.

4. OmpenesneHue AaBICHUS BO3AyXa B OAJIJIOHE IITIPUIIA.

5. OnpITBl, JAEMOHCTPHUPYIOIINE 3aBUCHUMOCTh [JaBIICHHMS BO3AyXa OT €ro

00BbEMa M HATPEBAHMS WIIA OXJIAXKICHHUS.

6. IIpoBepka rumnoTe3sbl TMHEHHOM 3aBUCUMOCTU IJTUHBI CTOJIOMKA KUKOCTH

B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.
7. HaOmionenue wu3MeHeHUS BHYTpPEHHEH OHEPrHMHM Tella B pe3ylbTare
TEIUIONepeaaun U paboThl BHEIIIHUX CHUII.

8. HccnenoBanue sBICHHS TEIUIOOOMEHA MMPU CMEIIMBAHUHM XOJIOAHOW U

ropsiueu BOJIBL.

9. OmpexneneHue KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOrO BOJOM  Mpu

TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca ucrnapeHus.

12. OnpeiesieHre OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yAeabHOM TEIUIOTHI IJIaBJIEHUS JIbJIA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apspkeHHBIX  Tenl. 3akoH KymoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJIEUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

o~ wn

© © N o



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctouynuku mocTossHHOrO TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEmIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
o ydactka uenu. llocrnemoBaTenbHOE W MApaJUIENbHOE  COCIMHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoOe moJie 3eMJIM U €r0 3HAYEHUE MJI )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe ToJ€  JJIEKTpUYECKOro Toka. lIpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 IIOJIyYEHUsI AIEKTPUYECKOU DHEPIUHU.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa pojia 3JIEKTPUYECKUX 3aps10B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

[IpoBOAHUKH M TUDIICKTPUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrKY NOCTOSSHHOTO TOKA.

JIelcTBUA 3IIEKTPUUYECKOTO TOKA.

10. DNEKTPUYECKUM TOK B KUIKOCTH.

11. I'a30BbIM pa3psa.

12. I3MepeHure CUiTbl TOKa aMIIEPMETPOM.

13. I3MepeHne 3JIeKTpUIECKOr0 HAPSKEHUST BOJIbTMETPOM.

14. PeocTaTt u Mara3uH CONPOTUBIICHUM.

15. BzaumoencTBre MOCTOSIHHBIX MArHUTOB.

16. MoaenupoBaHHe HEBO3MOKHOCTH Pa3/ICJICHUS ITOJIOCOB MATHUTA.
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17
18
19
20
21
22
23
24

25

. MonennpoBaHrEe MarHUTHBIX NOJIEW OCTOSHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarnuTtHoe noJie Toka. DIEKTPOMATHHUT.

. JleicTBHE MarHUTHOT O MOJISI HA TPOBOJHUK C TOKOM.

. DJEKTPOABUTATENb MOCTOSIHHOTO TOKA.

. UcciienoBanue siBIEHUS DJIEKTPOMArHUTHON MHAYKIIUU.

. OnbrTel @apanes.

. 3aBUCHUMOCTh HAIpaBJICHUS HHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHMS.

. DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.
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10.
11.

12.

13.

14.
15.

16

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEeHUs U MaTepuaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHne MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSSHHBIX ~MAarHUTOB MpU  HUX
00BETMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue neiCTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aMMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. I3yueHue AerCTBUSA MAarHUTHOTO I10JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3y4eHHE padOThl JIEKTPOABUTATEIIS.

20. U3mepenne KIIJ[ anekTpoaBUraTeIbHON YCTaHOBKH.

21. OnpITBI O UCCIEAOBAHUIO SABJICHUS JJIEKTPOMATHUTHOM WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsas U1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE MpsMoJinHEHoe BwkeHue. CBoOOgHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. Ilepron m yactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE yCKOPEHUE.

[Tepsbiii 3akoH HbtoroHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNIEpIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
nafgeHud. J[Bmxkenue mianer BoKpyr Comnnua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPIOTO TEJNA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TsKeCcTH.

Nmnynee Tena. M3menenue umiynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [lOoTeHIIManbHas SHEPrus cxKaTtou npyxuHbl. Knunetnueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmroieHrie MEXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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8.
9.

10.

11

CpaBHeHME TyTE€W W TPACKTOPUN ABUKEHUA OJHOTO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» m1npu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

. [IpeoOpazoBanust sHEPrUM MpU B3aUMOJICHUCTBUH TEJI.
12.
13.
14.
15.
16.

CoxpaHeHue UMITyJbca MPU HEYIPYTroM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOJICHCTBHUH.
HaGmronenre peakTHBHOTO IBHXKEHHUS.

CoxpaHeHre MeXaHUYEeCKOM YHEPruu IPU CBOOOHOM MaJICHUH.
CoxpaHeHrne MEXaHMYECKON SHEPTUU NIPU ABMKEHUH TeJla MOJI IEUCTBUEM
PYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJIbKEHHSA OpycKa WM JIBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TIPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue kodphuiieHTa TPEHUsI CKOJIbKEHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpenenieHre  paboOThl  CUJIBI  YIIPYTOCTH MpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. I3y4yeHne 3aKOHA COXPAHEHUS SHEPTUU.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxaromue — koneOanus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
[IOIIepeYHble BOJIHBL. JlJlMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHECHUS.
Mexannyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3BykKa M BbicOTa TOHA. OTpakenue 3Byka. MHPpa3Byk u

yJIbTPa3BYK.
Jemoncmpayuu.
1. HaOmrogenue koyiecOaHMI Tea 1OJ ACUCTBHEM CHIIBI TSOKECTH M CHJIBI
YIOPYTOCTH.
2. HaGmronenue konebaHuii rpy3a Ha HUTH M Ha TIPY>KUHE.
3. HaGmronenue BoIHYXACHHBIX KOJICOAHUI U pe30HaHCA.
4. PacmpocTpaHeHHEe TPOAOJIbHBIX U TONIEPEYHBIX BOIH (HA MOJIEIIN).
5. HaGmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHUYECKHU pEe30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuoja KoieOaHWil MaTeMaTUYeCKOTo
MasiTHUKA.
2. OmpeneneHnie 4acTOTHI U NIeproa KoineOaHui Mpy>KMHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJeOaHUN MOABEIICHHOTO K HUTU
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH MEpHO/ia KoJleOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KojeOaHuii Tpy3a, MOJIBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh Iepuoia  KojeOaHwid
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  TOJie.  DJIEeKTpOMarHuTHble  BOJHBIL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue cpeta. 3atMeHusa ConnHua u Jlynsl. OTpaxenue cBera. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuelr B gauH3e. Onruueckas cucrema ¢oToanmnapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMoMHEHOE pacpoCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[TpunHun peiicTBus doToamnmapata, MUKPOCKOIA U TEJIECKOTIA.

10. Monens ri1asa.

11. PaznoxeHue O6€oro cBeTa B CIICKTP.

12. [Tonydenuie 6eoro cBeTa MpM CIOKEHUHU CBETA Pa3HbIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHS CBETOBOrO JIydya OT yIJia
NaJICHUSL.
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2. M3yueHue xapakTepUCTUK U300paKeHUs IPEAMETA B IIJIOCKOM 3€pKaJe.
3. HccnenoBanue 3aBUCMMOCTH yTila MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrja
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.



4. TlonyueHune N300paKeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.

5. Omnpenenenrie POKYCHOTO PacCCTOSIHUS M ONTUYECKOM CUIIbI coOMparoen
JUH3BL.

6. OMBITHI 110 PA3NOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITHl IO BOCIHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBauThl. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHne aTOMHOTO
aapa. HykimoHHas wmoxaenb aroMHoro sapa. HM3orombel.  PagmoakTuBHBIE
npeBpaieHus. [lepuoa nmonypacnaga aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3aPsAJI0BOTO M MAacCCOBOIO YMCEIN.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CnexTpsl pa3n4HbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Busscona.

PaGota cuérurka HOHU3UPYIOMMUX U3TYUESHH.

Perucrpanus nznydeHus: IpUPOIHBIX MUHEPAJIOB U MTPOIYKTOB.
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Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIIONMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBaHue TPEKOB: W3MEPEHHE IHEPTUU YACTHUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paanoakTMBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYEH JIJISi CUCTEMAaTH3aIIH
u  0000mIeHHS  TPEIMETHOTO  COJACpPXKAHUS U ONBITa  JCSATEIBHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Tpn m3y4eHNN TAHHOTO MOJYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JIESITETPHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUUBACTCS OCTI)KCHHE MPEIMETHBIX H
METalpeIMETHBIX  IIAHUPYEMBIX  Pe3yslbTaToB  OOydeHUs, QopMupyerTcs
€CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS



SBJICHUN NOPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3MUECKUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh U HAYYHO OOBACHATH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HAWOOJIE€ BAXKHBIX JIOCTUKEHUM COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH>KEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX

pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B

YacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

e — MpPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM
(bu3HUeCcKON HAyKU;

e — IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e — IFOTOBHOCTbH K aKTMBHOMY YYaCTHIO B OOCYKJIE€HHUU OOIIECTBEHHO 3HAUYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TNPAKTUYECKUM TMPUMEHEHHUEM
JOCTHXKEHUN (HDU3UKH;

e — OCO3HaHHE BAXKHOCTH MOPAIBHO--3TUYECKUX NPHUHIIMIIOB B ACSATEIBHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

e — BOCIPHUSITHE ACTETHUYECKUX KAadyeCTB (PU3MUECKOW HAyKU: €€ TapMOHUYHOTO
MIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

e — OCO3HaHHE IEHHOCTH (U3MUECKOM HAYKH KaK MOIIHOTO HHCTPyMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

e — pa3BUTHE HAYYHOU IIOO03HATEIHLHOCTH, HWHTEpEca K HCCIEIOBATEIBCKON
NEATEIBbHOCTH;

5) ¢opMupoBaHusT  KYJbTYpPbl 3A0POBbSI H  3MOLMOHAJIBLHOIO
0J1aronoJy4us:

e — OCO3HAaHHWE IIeHHOCTH O0e30MmacHoro oOpa3a >KH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAIITHUX YCJIOBUSX;

e — cpOopMHUPOBAHHOCTh HaBBIKA pe(IICKCHMU, TPHU3HAHUE CBOETO IMpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPy10BOr0 BOCIIMTAHMS

e — AaKTHBHOE Y4YacTHE B PEIICHUHM MPAKTHUYECKHX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOMMNX B TOM 4YHCIE M (UIUUYECKUX
3HAHUM;

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPEeCcChii, CBI3aHHBIX C (PUUKOI;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS :

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0JlacTl OKpY’Karolel cpelibl, IUIAHUPOBAHUS TIOCTYIIKOB M OLEHKH HX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelieHus;

8) amanTanum K HM3MEHAKWIIUMCH YCJIOBUSIM CONHMAJIBHOW W NPHPOIHOM

cpebl:

e — TMOTPEOHOCTH BO B3aMMOJICCTBUU MPHU BBHINIOJHEHUU WCCIICAOBAaHUN H
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3NUECKUX 00BEKTAX U SBICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKM U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIB30BaHNEM (PU3NUECKUX 3HAHUIA,

e — OIICHKa CBOMX JCWUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHS MporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopazoBanus y o0ydaromierocst 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh IPUYUHHO - CIEACTBEHHBIC CBS3U MPHU H3YyYCHHH (DU3HUECKUX
SBIICHUI W MPOIIECCOB, JIENaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCTYKTHBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCO0 pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH HH(MOpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

NPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOChl TIPH MTOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMPATh ONTUMAJIbHYIO (GOpPMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 X KOMOMHAIIUSIMH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0Je OOCyXkJeHus ydueOHOro Marepuala, pe3ysibTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJCH, HALICJIICHHBIE HA PEIICHUE 3aJaud U IMOAJCPKAHUE
0J1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UUECKOTO OMbITa
(3KCIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

IIOHUMAaThb W MCHOJIB30BaThb  IPEMMYLIECTBA  KOMAaHAHOM U
WHIUBUAYAIbHOM paboThl MpU pEUICHUHM KOHKPETHOW (PU3HUECKOM
npo0IeMBbl;

IPUHUMATh LM COBMECTHOU JEATEIbHOCTH, OPraHU30BBIBATH JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pAaCIpeneisaTh poJid, OOCYKIaTb IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIIPABIICHUI0O WU KOOPAWMHUPYS CBOM JEUCTBUA C JAPYTHMMHU
YIeHaMU KOMaH/IbL;

OLICHMBATh KaueCTBO CBOETO BKJIajJa B OOIIMI MPOJIYKT MO KPUTEPUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJIATH MPOOJIEMBI B JKU3HCHHBIX M YUYCOHBIX CUTYaIHsIX, TPEOYIOIIHX
JUTst perieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUN
(MHIUMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPYyMINe, MPUHATHE PpelIeHUuN
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPellieHUs GU3MUECKON 3aauu WU
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PCIIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWIKEHUS  (HEJAOCTHKEHHS) PE3yJIbTaTOB
JeSITeTbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYallMi{, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb C€0sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MpHU pelieHnd GU3NYEeCKUX 3ajad Win
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yueHus: B 7 Kiacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHUSA: (PU3MYECKHE ¢  XUMHYECKHUE  SIBJICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna, aedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocepHoe JaBJieHHE, IUUIaBaHWE TEJ, MPEBPAIICHUS
MEXaHUYECKOW PHEPTrHH) IO OMUCAHMI0 MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacno3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3UUECKUX  SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUpPOJE, NAEHCTBUE CWJIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO JaBJICHUs Ha KUBOW OpraHu3M, IUIaBaHHE PbIO, pblYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBJICHHS, UCTIONB3YS
dusznueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIECTBA, BpEMs,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSKECTH, BEC
Tela, cujla TpPeHWs, MAaBieHue (TBEpIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TOJE3HOTO JCHUCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M IMOTEHUUAJIbHAS SHEPrus), MpU ONHCAHUU MPaBUIBHO
TPakTOBaTh  (PU3MYECKUA  CMBICT  HMCHOJIB3YEMBIX  BEJIIMYMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMU,
CTpOUTH TpahWKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH,
XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHHYeCKOM



SHEPruM, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €70 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATH (U3UYECKUE SBJIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMil MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh NIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliatb pacu€THble 3a7adyd B |—2 J€WCTBUS, HCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolne (PU3NUECKUE BETWYMHBI: Ha OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3UUECKOUN BETUUUHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyiokeHue  (TUMOTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJIYYEHHBIH Ppe3yJIbTaT, HAaXOJWTh OIIMOKHM B XOJI€ ONBITa, JeJaTh
BBIBO/IBI 110 €T0 PE3yJbTaTaM;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
buznueckux CBONCTB Te: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOT0 000pYy1I0BaHNUA,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBINIOJIHATh MpPSMbIE HM3MEPEHUS PACCTOSHMS, BpPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIOJIB30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3alUCHIBATH ITOKAa3aHUs MPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIMYUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JABIKYILETOCAd TeJla OT BPEMEHU JBWXKEHHUS TEJd, CHJIbI
TPEHUS CKOJIKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAA COIPUKOCHOBEHHUS TEJI, CUJIBI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONMIEH CUIBI OT 00bEMa
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTHU JKHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4acTBOBAThH B
IUTAHUPOBAHWM  Y4eOHOTO HWCCIIEJIOBaHUSA, COOUpATh YCTAHOBKY W
BBIMIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IJIaHy, (PUKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC
MPEUIOKEHHBIX TaONHI U TpauUKOB, JAENaTh BBIBOABI MO pe3yJbTaTam
WCCJIEIOBAHUS;



MPOBOJUThL KOCBEHHBIE H3MEpPEHUS (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOrO Tela, CHJIa TPEHUS CKOJIBKEHHUS,
JaBICHWE  BO3[yXa, BHITAIKMBAIOMIAasg CWJIa, JEHCTByromas  Ha
NOTPYXKEHHOE B JKHJIKOCTh TENO, KOA((UIMEHT MONe3HOTO JEHCTBUS
NPOCTBIX MEXaHU3MOB), CJEAysd TMPEIIOKEHHOW WHCTPYKIMH: TIPH
BBITIOJTHEHUH W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISATh 3HAUCHUE NCKOMOMW BEITUYMHBL

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH U paboTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JCUCTBUS TPUOOPOB W TEXHUYECKUX YCTPOUCTB:
BECBHI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMKHBIA U HETIOABUKHBIN 0JI0K, HAKJIOHHAS TTIOCKOCTH;
XapaKTepU30BaTh TMPHUHIMINBI  JACHCTBUS M3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOWCTBO BOJOMPOBOJAA, THUIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHMSI
0 CBOMCTBaX (pU3HUYECKHX SBICHHA M HEOOXOJIMMBIC (DM3UYCCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJIUTHL  TpUMEpHl  (HaXoauTh  HWHGOpPMAIMI0O O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

OCYIIECTBJISITh OTOOpP HWCTOYHMKOB uHpopManuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM U TyTéM CPaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIIOTHEHUH YYCOHBIX 3aaHUI HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CHOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh npuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE KPAaTKUE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJIMYHO JIeJaTh KPAaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WK y4eOHBIX WCCIEJOBaHUM, MpPH OSTOM T'PAMOTHO WCIIOJIH30BATh
W3YYCHHBIH TIOHATHWHBIA ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAITUCH;

MPU BBIMOTHCHUU YUYEOHBIX MPOCKTOB WM HCCIEIOBAHUI pPaCIpeessTh
00SI3aHHOCTH B TPYMIE B COOTBETCTBHHM C TIOCTABICHHBIMHU 3aJadaMH,
CIeNUTh 3a BBINIOJIHEHWEM IUTAHA JICWCTBHIA, aJEKBATHO OIICHUBATH



COOCTBEHHBIN BKJIaJ B ACATCIBHOCTD I'pynIibl, BBICTpAaUBAaTb
KOMMYHHKAaTUBHOC BSaHMOHCﬁCTBHC, YUUTBIBasA MHCHUC OKPYKAIOMIHX.

K xoHIy 00yueHusi B 8 Ki1acce nmpeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUSA BEILECTBA, KPUCTATIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTh
BO3/1yXa, TeMIleparypa, BHYTPEHHSI DHEpPrus, TEIJIOBOM JBUIATElb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUIN 3apsil, SJEKTPUUYECKOE MOJIe, MPOBOJIHUKHU
U TUBJIEKTPUKH, TOCTOSIHHBIN 3JIECKTPUUECKUM TOK, MArHUTHOE TIOJIE;
pa3nuuath SBJICHUS (TEIUIOBOE pACIIMpPEHHE M CKaTHhe, Terviornepenaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTaUM3aius (OTBEp/ACBaHUE), KHUIICHHE,
TeIIonepeaya (TeTUIONIPOBOHOCT, KOHBEKITHS, U3JITy4YeHHE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3aps/I0B, JACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIENCTBUE
MAarHuTHOTO TIOJISI HA MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UHIYKITUS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXKaroleM MHpe, B TOM 4Hcie (U3UYECKHE SBJICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSIKEHHE W KaNWUISIPHBIE SIBICHHUS B MPUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHES, CHETa, dJICKTPUUCCKHEC
SBJICHUS B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpedd IMOII0COB, PO MAarHUTHOTO TMOJS JUIS KWU3HU Ha
3emJie, MOJISIPHOE CUSHUE, MIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33a/1a4y B
y4eOHYI0, BBIICIISATH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKK) (PU3HUESCKUX
SIBJICHUM;

OTMCHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKUE SBJICHHUS, MCIIOJIB3YS
bu3uYecKre BEIMYUHBI (TeMIIepaTypa, BHYTPCHHSS SHEPIUs, KOIHIECTBO
TEIUIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
IUIABJICHUSA, YJeIbHAs TEIIoTa IapooOpa3oBaHUs, YJeabHAs TEIIOoTa
CropaHdsl TOIUIMBA, KOA((PUIMEHT TMOJIe3HOr0 JCHCTBHS TEIJIOBOM
MAIIWHbI, OTHOCHUTEJIbHAs BJIAXKHOCTh BO3AYyXa, DJICKTPHUYECKUU 3apsl,
CWJIa TOKAa, JJICKTPUYECKOE HANPSDHKEHUE, COINPOTHUBICHUE IMPOBOJHUKA,
yICIbHOEC  CONPOTHBJICHHWE  BEIIeCTBa, pabdora W MOIIHOCTH
AJEKTPUYECKOTO TOKa), TMpPU ONHUCAHWM TMPABUIBHO  TPaKTOBATh
(bU3UYECKU CMBIC]T WCMOJBb3YEMbIX BEJIWYMH, 0003HAYCHUS U CIUHUIIBI
bU3MUECKUX BEIWYUH, HAXOAWUTh (OPMYIBI, CBSI3BIBAIOIIME JaHHYIO



bU3NYECKYI0 BEJIMYMHY C JAPYTMMU BEIWYMHAMH, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;

XapaKTEepU30BaTh CBONCTBA TeJ, (PU3UYECKHUE SBJICHUS M MPOIECCHI,
WCMOJIb3ysl OCHOBHBIE MOJIOXKEHUS MOJEKYJIAPHO--KUHETUYECKOW TEOPUU
CTPOCHHMS BEIIECTBA, MPUHIUN CYMNEPIO3UIIUUA MOoJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH OMa JyIs yJacTKa IeNu, 3aKOH
JIxoyns—JleHna, 3aKOH COXpaHEHUs DJHEpPruy, IpU OTOM J1aBaTh
cloBecHYIO0 (OPMYJIMPOBKY 3aKOHAa U 3aIlUChIBATh €r0 MaTeMaTUYeCKOe
BBIPAXKEHHUE;

OOBSICHATh (PU3MUECKHE MPOIEeCChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTYaIMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEpa: BBISABISATH
MPUYHHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JIOTMYeCKUX
1aroB ¢ omnopor Ha 1—2 W3y4eHHBIX CBOMCTBAa (PUBMYECKUX SIBICHUMH,
(U3UYECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

pemiatb pacu€THbie 3aJadyd B 2—3 JEUCTBUS, HCIOJIB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBaromue (U3NYECKUE BETWYMHBI: HAa OCHOBE aHan3a
YCJIOBHUS 3aJlaud 3alliChIBaTh KPATKOE YCJIOBUE, BBISIBIATH HEJOCTATOK
JTAHHBIX JUIsI pElIeHUs 3aJayd, BbIOUpaTh 3akOoHBI W (POpPMyIIBI,
HEeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pPacd€Thl M CpPaBHUBATH
MOJIY4EHHOE 3HaUeHHE (PU3UIECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH,
pacrio3HaBaTh TPOOJEMBI, KOTOPbIE MOXKHO PEIIMTh MPH TMOMOIIU
(bU3UYECKUX METOJIOB, WCIIOJIb3Yys OINHUCAHUE HCCIEIOBaHUS, BBIICISThH
MpOBEPSAEMOE  MPEIANOJOKEHUE, OIEHUBATh MPABWIBHOCTh MOPSAKA
MIPOBEJICHUS UCCIICAOBAHMUS, J€TaTh BBIBOIBI;

IPOBOJIUTh OMBITHI TI0 HAOMIOACHUIO (U3UYCCKUX SBJICHUH WU
(bU3UYIECKUX CBOMCTB TeJ (KaNMMILIAPHBIC SBICHUS, 3aBUCHMOCTD JaBJICHUS
BO3JlyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOIlecca OCTHIBAHUS U
HarpeBaHus NpPU H3IYYEHUH OT IBETa U3Jydarouen (moriomaroniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEPATypbl KUJIKOCTU U
wIomaan €€ TIOBEPXHOCTH, DJJEKTpU3alUus TeJl W B3aUMOICHUCTBUE
JJEKTPUYECKUX 3apsi0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW TOCTOSHHBIX MAarHUTOB, JCUCTBUSA
MAarHMTHOTO MOJII Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHMTA,
CBOMCTBA DJEKTPOJBHUTATEeNsl IMOCTOSHHOTO TOKa): (OpMyIHpOBATH
IPOBEPSIEMBIE MPETION0KEHUS, COOMPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyIOBaHUS, OTMMCHIBATH X0/ OTIBITA U (DOPMYITUPOBATH BHIBOIHI;
BBIIIOJIHATh ~ NPSIMBIE  M3MEPEHHs]  TEMIIEPATYpPbl, OTHOCUTEIBbHOU
BJI&XXHOCTH BO3JyXd, CHWJIbl TOKA, HANPSXKEHUS C HCHOJb30BAHUEM
AHAJIOTOBBIX NPUOOPOB U NIaTYMKOB (U3UYECKUX BEIMYHUH, CPABHUBATH
pe3yJbTaThl U3MEPEHHI C YIETOM 3aJJaHHOM a0COMIOTHOM MOTPEITHOCTH;



MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEJIMUUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  MpPSIMBIX  HM3MEpPEHUH  (3aBUCUMOCTD
CONPOTUBIICHUS MPOBOAHUKA OT €ro JUIMHBIL, IUIONIAAY ITONEPEYHOTO
CEYEHUS U YAEIBHOIO COITPOTUBIIEHUS BELIECTBA MPOBOJHNKA, CHJIBI TOKA,
UAYLIETO 4YE€pPe3 NPOBOJHMK, OT HANPSOHKEHWS Ha IMPOBOJHUKE,
UCCIENOBAHNE IIOCJIENOBATEIIBHOTO W IMAPAJUIENBHOTO  COECIMHEHUI
IPOBOJAHUKOB): ITUIAHUPOBATh HCCJENOBaHME, COOMpATh YCTaHOBKY U
BBIMIOJHATh M3MEPEHUs, Clenys NpPeIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTM B BHUAE TaOnuil U TpaduKoB,
JieNaTh BBIBOJBI 110 PE3YIbTAaTaM MCCIIEI0BaHUS;

OPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BENUYUH (ylenbHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHUBICHUE TMPOBOJIHMKA, pabota W
MOIIIHOCTh 3JE€KTPUYECKOr0 TOKAa): MJIAHUPOBATh HM3MEpPEHHs, COOUpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

coOJ01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX NOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOHWHA, aMIIEpMETp,
BOJITMETP, CUETUMK DJIEKTPUUECKON BSHEPIrUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbI, HArPeBATENbHBIE AIEKTPONPUOOPHI (IPUMEPHI), DIIEKTPUUECKUE
PEIOXPAHUTENH, IIEKTPOMArHUT, JIEKTPOABUTATENh TOCTOSTHHOTO TOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBaxX (DM3MYECKUX SBICHUM M HEOOXOAMMbBIC
¢dusznueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTEIIbHbBIE
npuOOpsl MO CXeMaM M CXEMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIH
TEPMOMETP, TEPMOC, IICUXPOMETP, TMIPOMETP, ABUIATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBl 3JIEKTPUUYECKHUX
LEIIEH C MOCIEAOBATEIbHBIM U MapAJIJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
pasnuyas yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LENEH;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HU 7151 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUS 3J0pPOBbS U COOJIIOIECHHUS
HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKPYKAIOLIEH CPEAE;

OCYILECTBIATh TOUCK HH(POpMAMK  (U3NYECKOTO COACPNKAHHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIMXCS 3HAHUM W MYTEM CpPaBHEHUSA
JOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACISATH MH(GOpMALMIO, KOTOpas
ABJIAETCS IPOTUBOPEUYMBOM WIIM MOXET OBITh HEJOCTOBEPHOI;



MCIIOJB30BaTh MPH BHITIOJHEHUH yUEOHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
auTepatypy (pu3MUeckoro - coaepiKaHWs, CIPABOYHBIE MaTepHAabI,
pecypcnl cetn MIHTEepHET, BIaAeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000mass wHpOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DHU3NUECKOTO
CONEpKaHusi, B TOM 4YHCIE MyOJUYHO TIPEIACTABIATH PE3yIbTaThl
NPOEKTHOW WJIM WCCIIENOBATENbCKON NEATEIbHOCTH, MPH STOM T'PaMOTHO
UCTIOJh30BaTh HM3yUYEHHBIM TMOHATHUHHBIA ammapar Kypca (Qu3uky,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAILINCIH;

IpY BBHITIOJHEHUH YYEOHBIX MPOEKTOB W UCCIENOBaHMN (DU3MUECKHX
IPOIIECCOB pacCIpenessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ[a4aMU, CIICTUTH 32 BBHITIOJIHEHUEM TIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKIJIA] B
TS TeLHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xonIy oOyuenusi B 9 Kiaacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCuU€ra, MaTepuanbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIKEHHUS, Jedopmalius
(ympyrasi, TiacTU4ecKkas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3Ku, HEHTP TKECTH, aOCONIOTHO TBEPIOE TEO,
IEHTP TSKECTU TBEPAOIrO Tella, paBHOBECHE, MEXaHUYECKHUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI,
IIKajda JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAaTbHO30PKOCTbD,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, ab(a-, 6eTa- U raMMa-u3IydeHus,
U30TOIBI, SIACpPHAs YHEPTETHKA;

paznuyath sBI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABUKEHHE, CBOOOIHOE
IaJICHUE TEJI, PABHOMEPHOE JIBMKCHHUE 0 OKPYKHOCTHU, B3AaUMOJCUCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KOJieOaTeNbHOE NBIKCHHE (3aTyXarollue |
BBIHYKJICHHBIE KOJ€0aHUs), PE30HAHC, BOJHOBOE JIBIXKEHUE, OTPaKECHUE
3ByKa, MPSAMOJMHEWHOE PACIPOCTPAHEHUE, OTPAXKEHHE M MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JIOKEHHE OEJIoro CBeTa B
CIIEKTP M CJOXEHHE CIEKTpPaJbHbIX LBETOB, JHCIEPCUS CBETA,
€CTECTBEHHAs! PaJWOAaKTUBHOCTb, BO3HUKHOBCHHE JIMHEWYATOrO CIIEKTpa
U3JIYy4YEeHUS1) 10 OMMCAHUIO UX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YUYCHHBIX  (PU3UYECKUX  SIBICHUWA B
OKpYy)KaromeM Mupe (B TOM uuclie (PU3MYECKHE SIBICHHS B MPUPOJIE:
MPUJIMBBI U OTJIUBBI, JIBHKEHHE TTaHET COJTHEYHOM CUCTEMBI, PEAaKTUBHOE



JIBW)KEHUE IKUBBIX OPraHU3MOB, BOCIPUSTAE 3BYKOB JKHUBOTHBIMH,
3EMJICTPSACEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IIBETa Tel,
ONTUYECKUE SIBJICHUS B MPUPOJIEC, OUOIOTUYECKOE JEUCTBUE BUIIUMOTO,
yIbTPA(PUOIETOBOTO M PEHTTEHOBCKOTO HW3JIYYEHUM, €eCTECTBEHHBIN
paaMOaKTUBHBIN ()OH, KOCMUYECKHE JIyUd, PATUOAKTHUBHOE H3IIyUCHUE
NPUPOJAHBIX MHUHEPANIOB, JIEMCTBUE pPAAUMOAKTHUBHBIX HW3JIYYCHUH Ha
OpraHu3M 4YeJIOBEKa), MPH STOM TNEPEBOJAUTH MPAKTUUYECKYIO 3ajady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHbIE CBOMCTBA (IMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMHUCHIBATh U3YYCHHBIC CBOMCTBA TN M (PM3UYECKUE SIBJICHUS, UCIOJIb3YS
dbu3uYecKkue BEIUYMHBI (CPEIHSII M MTHOBEHHAs CKOPOCTh Tela TMpH
HEPAaBHOMEPHOM JIBMOKEHHUH, YCKOPEHHUE, IMEPEMEILICHUE, MyThb, YIJI0Bas
CKOpOCTb, CHJIA TPEHHMs, CHJIa YIOPYrOCTH, CWia TSXKECTH, YCKOPEHUE
CBOOOJIHOTO TAJICHUS, BEC TeJla, HUMIIYJIbC TeJla, HUMITYJIbC CHIIBI,
MexaHuuyeckass paboTra W MOIIHOCTh, TMOTCHIMAIbHAS DHEPrus Tela,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHI[MAJIbHAS YHEPTUsl CXKATOU
NpY>XUHBI, KUHETUYECKas DSHEPrusi, IMOJHAsg MEXaHWYecKas »JHeprus,
NEepPUOJI U YacToTa KojaeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEJIOMIICHUS CPEJbl), MPU OMUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUM CMBICT HCHOJIb3YEMbIX BEIUYHH,
0003HaueHUsT W EAUHMIIBI (U3MYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAMU,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUMUHH;
XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl 3aKOH COXPAaHEHWS HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHUMUIT CYNEPIO3UIMUA CHJI, NPUHIMUI OTHOCUTEIbHOCTH [anmumies,
3aKoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS MMITYJIbCA, 3aKOHBI OTPaXEHUS U
IIPEJIOMJIEHHS CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOr0 U MAaCCOBOI'O YHUCET
IpU SJICPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTeMaTUYECKOE BBIPAKECHUE;

OOBSACHATh (PU3NUYECKHE TPOIECCHI M CBOKMCTBA TEJN, B TOM YUCIE U B
KOHTEKCTE CHUTYyallul MPAaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBsICHEHWEe U3 2-3
JIOTUYECKUX IIAroB C OMOPOW Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MYECCKUX
SIBJIICHU, (PU3UIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

pemath pacy€THBIC 3amadd  (OmUparoniuMecs Ha CcuUcTeMy u3  2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIONINE (HHU3UUCCKHUE
BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUChIBATh KPATKOE
yCIJIOBHE, BBISIBISATh HEIOCTAIONIME WM U30BITOUHbIC JAHHbBIE, BHIOUPATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JJIsI PEIICHUS, TPOBOJUTHh PACUETHI U



OIICHWBATh PEATMCTUYHOCTh IMOJYYCHHOTO 3HAYCHUS (U3UUCCKOU
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TPH TOMOIIH
(GU3HYECKHX METOJOB, HCIIONB3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIICIATH
IpoBepsIeMOEe  TIPEJIIOJIOKEHUE, OIEHUBATh MPaBWIBHOCTh IOPSIKA
NPOBEJICHNS  WCCIICIOBAHUS, JIeJlaTh  BBIBOABI, HMHTEPIPETHPOBATH
PE3yNIbTaThl HAOTFOICHHUH B OTBITOB;

NPOBOAUTL OMNBITBI 1O HAOMIOAEHUIO (PU3WYCCKUX SIBICHUN WIH
¢u3HUeCcKrX CBOWCTB TeNl (M3y4eHHE BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHECHUSI DHEPTUH, 3aBUCHUMOCTh IEepHUoAa KOJICOAHWW MPYKUHHOTO
MasTHUKA OT MAacChl Tpy3a M XKECTKOCTU MPYKUHBI U HE3aBHCHMOCTH OT
aMIUTUTYIBI MaJIBIX KOJCOAHMH, IPIMOJIIMHEHHOE PacpOCTpaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHHS B
TUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHs TpeaMeTa B CcoOuparomieit
JMH3e, HAOJIOJCHHE CIUIOIIHBIX W JHUHEHYATBIX CICKTPOB HM3JIYYCHHS):
CaMOCTOSITETHO ~ COOMpaTh yCTAaHOBKY W3 HM30BITOYHOTO Habopa
o0oOpyZOBaHUs, OINHCHIBATH  XOJI OMbITAa W  €ro  Pe3yJbTaThl,
(OpMyITPOBATH BHIBOIBI;

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX MU3MEPEHUH, Oompenensis
CpelHee 3HaYeHHe Uu3MepAeMON BeJIUYUHBI ((POKYCHOE paccTosHUE
cobuparorieli JIMH3bI), OOOCHOBBIBATH BHIOOp cmoco0a HU3MEpeHUs
(u3MepuTenbHOTO Mpudopa);

NPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEJIUYHH C
UCIIOJIb30BAaHUEM TPSIMBIX W3MEPEHHUM (3aBUCUMOCTH NYyTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM JIBMKEHUM 0€3 HayaJbHOW CKOPOCTH, MEepHoja
Koie0aHWii MaTeMaTUYeCKOTO MasTHUKA OT JJWHBI HHUTU, 3aBUCHUMOCTHU
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria MpeloOMJICHHsS OT yria
najeHus): IUJIAHUPOBAaTh HCCJIEJIOBAHHME, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (DHUKCHPOBATh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
du3nUecKknX BEIWYMH B BHUjJE TaOMUIl M TpauKOB, JeiaTh BHIBOJABI IO
pe3yNbTaTaM HCCIICIOBAHUS;

POBOANTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEITUYUH (CpemHsis
CKOPOCTh ¥ YyCKOpEHHE Tella TMPU PABHOYCKOPCHHOM JIBI)KCHHH,
YCKOPEHHE CBOOOTHOTO TMaJeHUs, KECTKOCTh MPYXKUHBI, KOIPOUIIMECHT
TPEHHSI CKOJBKCHHs, MEXaHWdeckas padoTa W MOIIHOCTh, 4YacTOTa H
nepuoj; KoyieOaHWi MaTeMaTUYeCcKOro W MPYKWHHOTO MAasTHUKOB,
onTHYECKass cuia coOuparouied JUH3bI, PAAMOAKTUBHBIA  (QOH):
MJIAHUPOBATh HM3MEPEHUS, COOMpATh SKCTIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIONTHATH U3MEPEHUS, CIEAYs MPEAIOKCHHOW MHCTPYKIIUH, BBIYUCISATH
3HAYEHWE BEIMYUHBI M aHATM3UPOBATH TOJYICHHBIC PE3YIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUI;



coOJ01aTh paBUila TEXHUKU O€300aCHOCTH U paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYCHHBIX (PHU3UYECKUX MOJIETIeH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, TUTAHETApHAas MOJENIb aroMa, HYKJIOHHas
MO/IETh aTOMHOTO Spa;

XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHus (B TOM YHCIE:
CIHUJIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPCHHS, paKera,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HUCHOIB3ys 3HAHUSA O
CBOWMCTBaX (PU3MUYECKHX SIBICHHUA ¥ HEOOXomuMmble  (U3UYECKUE
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMbI U CXEMATHYHBIE PUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
NPy pElIeHUN Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHUE CXEMBI st
NOCTPOEHUS N300paKeHUH B TUIOCKOM 3€pKajie U coOMparoIeld TuH3e;
NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUI B IOBCEIHEBHOMU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYXKAIOIEH Cpejie;

OCYHIECTBJISITh TMOUCK HHPOpManuu (U3HUECKOTO0 COJACp)KAHHUS B
WNuTepHere, caMOCTOSITENNBHO (DOPMYIUPYS MOUCKOBBIN 3aMpOC, HaXOIUTh
MyTU OMpeNeNIeHUs: TOCTOBEPHOCTH MOJYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIIUXCS 3HAHUN U JIOTIOJTHUTEIbHBIX HICTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIMOTHEHUH YYEOHBIX 3a/IaHU HAYyYHO--TIOMYJISIPHYIO
auTepatypy  (pu3MUecKoro coaep)KaHMs, CIIPAaBOYHBIE  MaTepHabl,
pecypcbl cetu MIHTepHET, BIageTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
UHpOpMAIMM U3 HECKOJBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATH PE3YJIbTAaThl MPOSKTHON UM HUCCIIEI0BATENbCKON
AESTeNbHOCTH, TPU OTOM TIPaMOTHO  HCIOJNb30BaTh  HU3YYCHHBIN
NOHSITHIHBIA ammapaT W3y4aemMoro paszzena (U3NKH U COMPOBOXKIATH
BBICTYIIJICHUE TPE3CHTAME C Y4ETOM OCOOCHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE ILLIAHUPOBAHUE C YUETOM PABOUYEM
IMIPOI'PAMMBbBI BOCIIUTAHUS

TemaTnueckoe TIUIaHUpPOBAHUE MO (PU3UKE COCTABIEHO C Y4€ToM pabouei
nporpaMMbl  BOCTIMTaHUs. BocmuTaTenbHBIA MOTEHIMAN JaHHOTO y4eOHOTO
npeaMera O00eCTeuMBaeT pealu3alyio CISAYIONINX IEJIEBBIX MPHOPUTETOB
Bocriutanusi odyuaromuxcss O0O:

® TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO-
3HAYMMBIX W OTHYECKUX TMpoOJieM, CBSA3aHHBIX C TMPAKTHYCCKUM
NPUMCHEHUEM JIOCTHIKCHUH (DU3HKHY;

® OCO3HaHUE BAXHOCTH MOPATBHO-ITUYCCKHUX NPHUHIIMIIOB B JCSITCIBHOCTH
Y4EHOTO.

® OCO3HaHUE IICHHOCTH (U3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
NO3HAHUS  MHUpPa, OCHOBBI  pPa3BUTHUS  TEXHOJOTHUH,  BaXKHCHIICH
COCTaBIISIIOLLIEN KYJIbTYPBI;

® pa3BHTHEC HAyYHOW JIFOOO3HATEIIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKOM
JESATEITBHOCTH.

® OCO3HaHWE IICHHOCTH Oe30macHoro o0pa3a JHW3HH B COBPEMCHHOM
TEXHOJIOTUYECKOM MHpEe, BaXXHOCTH MpaBUJl OE30MaCHOIO IOBEJICHHS Ha
TpPaHCIIOPTE, HAa JIOPOrax, C JEKTPUUESCKUM U TEIJIOBBIM 000PY/I0BaHHEM B
JOMAITHUX YCITIOBUSX;

e cpopMHUPOBAHHOCTh HaBbIKa peduiekcuu, TPU3HAHUE CBOEro IpaBa Ha
OImMOKY U TAKOTO e MpaBa y APyroro 4ejaoBeKa.

e oOpHEHTalus Ha NMpUMEHEHHE (U3MYCCKUX 3HAHUW JUIS pEIleHUs 3aj1ad B
o0JlacTh OKpYy’Karollel cpeipl, IJIAaHUPOBAHUS ITOCTYNKOB M OIICHKH HX
BO3MOJKHBIX ITOCJICICTBUH JIJISI OKPYXKAIOIIEH CPEBI;

® OCO3HaHHWE TJ0OAIBPHOTO XapaKTepa SKOJIOTHYECKHX MpoOJieM U MyTed UxX
peleHus;

® MOTPeOHOCTh BO B3aWMOJACHCTBUU TPU BBIMOJTHECHUH WCCICAOBAHUN U
POEKTOB (PU3MUYECKOW HAMPABIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSIM
JPYTHX; TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO
NeSITEHHOCTD;

® 1OTpeOHOCT, B (HOPMUPOBAHMHM HOBBIX 3HAaHW, B TOM YHCIE
dbopMyIUpOBaTh HJACH, IOHATHSA, THIOTE3bl O (HU3NYSCKHX OOBEKTaX M
SIBIICHUSX;

e oco3HaHWe JAePUIMTOB COOCTBEHHBIX 3HAHMA ¥ KOMIIETEHTHOCTEH B
obnactu GU3HKHY;

® I[JJAHUPOBAHHWE CBOETO PA3BUTHS B TPHOOPETCHHH HOBBIX (PU3NYECKUX
3HAHWH, CTPEMJICHWE aHAM3UPOBATHh W BBISABIATH B3aUMOCBSI3H TPHUPOJIHI,
o0mecTBa W IKOHOMHKH, B TOM YHCJIE€ C HCIOJIh30BaHUEM (HU3MICCKUX
3HAHU;

® OIICHKAa CBOMUX JEHCTBUUA C Y4ETOM BIUSHUS HA OKPYXKAIOUIYIO CpEny,
BO3MOYKHBIX TJI00ATBHBIX MTOCIIEICTBHIA.



TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJCHHU OOIIECTBEHHO-
3HAYUMBIX W OJTUYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTIKEHUN (PU3HKH;

OCO3HAaHUE BAXHOCTH MOPAIbHO-3TUYECKUX MPHUHIMIIOB B JESATEIbHOCTH
Y4EHOTO.

OCO3HAaHUE IIEHHOCTH (U3NYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HaHUS  MHpA, OCHOBbI  Pa3BUTUSA  TEXHOJIOI'MH,  BaXHEUIIEH
COCTaBJISIOLEN KYJIbTYpHI;

pa3BUTHE HAyYHOW TIO0O3HATENHFHOCTH, WHTEpeca K HCCIIEeI0BATEIBCKON
JeSITeTbHOCTH.

OCO3HAaHUE IIEHHOCTH O€30mMacHOT0 o00pa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXHOCTH IMpaBWJI OE30MacHOTO TOBEJICHUS Ha
TPaHCIIOpPTE, Ha JOPOTraX, C IJICKTPUYECKUM U TEIUIOBBIM 00OPYIOBAaHHEM B
JOMAITHUX yCIOBHSIX;

chOpMUPOBAHHOCTh HaBBIKa peQIICKCUH, MPHU3HAHHE CBOETO IIpaBa Ha
OIMOKY M TaKOTO K€ MPaBa y APYroro 4eioBeKa.

OpUCHTAllMsA Ha TPUMCHEHHE (U3NYCCKUX 3HAHWUU U1 pEIIeHUs 3a/1ad B
001acTi OKpY’KaIIIeH cpenbl, TUIAHUPOBAHUS TIOCTYNKOB W OICHKH HX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH Cpeibl;

OCO3HaHHE TI00ATBHOIO XapaKTepa HKOJOTUYECKUX MPOOJIeM U MyTel ux
pElIeHHUS;

NoTpeOHOCTh BO B3aUMOJICUCTBUM TIPU BBIIIOJIHEHUH UCCIIEIOBAHUN U
IPOEKTOB (PU3NYECKOW HAMPABIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUIM
JIPYTHX; TOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO
NeSITEeBHOCTD;

noTpeOHOCTh B (POPMHpPOBAHMM HOBBIX 3HAHWUW, B TOM  YHCIIC
dbopMynTUpoBaTh HACH, IMOHATHUS, THUIOTE3bl O (PU3NUECKUX OOBEKTax H
SBJICHUSX;

OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
obnactu GU3HKY;

IUIAaHUPOBAHUE CBOETO pPa3BUTUS B NPUOOPETEHHM HOBBIX (PU3HMUECKHUX
3HAHWM, CTPEMJICHWE aHAIM3UPOBATh U BBISABIATH B3aUMOCBSI3H TPUPOJIBI,
o0miecTBa M 3KOHOMHUKH, B TOM YHCJIE C HCIOJb30BaHUEM (HU3MUECKUX
3HAHM;

OLICHKA CBOMX JEWUCTBUU C YuU€TOM BIHSHHUA Ha OKPYXAIOUIYI0 Cpexy,
BO3MO>KHBIX TJI00AJIBHBIX MTOCIIECTBUI.
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npakTudeckas padora,
JIOMaIlIHEE 3a1aHNe

16194
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Hroro no pazgeny 21
Pa3nen 4. JlaBinenne TBEPABIX TeJl, dKUAKOCTEH H ra3oB
[asnenue. [lepenaua
" . bubnuorexa [JOK
JABJICHUS TBEPIABIMU Du3NYECKUN IUKTAHT,
4.1 3 https://m.edsoo.ru/7f4
TEJIAMH, KUJAKOCTIMHU U JIOMAaITHee 3aJaHue 16194
razamu
Pemenne 3amay, ycTHbIM | Bubnmoreka [IOK
4.2 | JlaBieHHUE KUIKOCTH 5 OTBET, KOHCIIEKT, | https://m.edsoo.ru/7f4
JIOMAaITHee 3aJaHue 16194
[TuceMenHsbIl onpoc,
bubmmoreka [{OK
TECT, KOMOMHHpPOBaHHAs
4.3 | AtmocdepHOe daBiIeHNe 6 https://m.edsoo.ru/7f4
paboTa, tomanrHee
16194
3a/1aHHe
. KontponsHass ~ pabora,
JlericTBUE )KUJIKOCTH U bubnuorexa [JOK
. nmpakThyeckas  paboTa,
4.4 | ra3a Ha IOTPYXEHHOE B 7 . https://m.edsoo.ru/7f4
YCTHBIN OTBET,
HHUX TEJIO 16194
JIOMaIrHee 3aJaHue
Hroro mo pazgeny 21
Pa3znea 5. Pabora u MOIIHOCTB. JHeprus
IlpakTiyeckas  pabota, | Bubnuoteka LIOK
5.1 | Pabora u MOIIHOCTH 3 busznyeckuit  AMKTAHT, | https://m.edsoo.ru/7f4
IIOMAIITHEE 3aaHNE 16194
Pemenne 3amauq,
bu6mmoreka [JOK
KOHCIIEKT, IpaKTHYecKas
5.2 | IIpocThie MEXaHU3MBI 5 https://m.edsoo.ru/7f4
pabora, JIOMAaIlHee
16194
3aaHue
Kontponbnas  pabota,
bu6mmoreka [JOK
npakTuueckas — paboTa,
5.3 | MexaHuueckas SHeprus 4 . https://m.edsoo.ru/7f4
dbusznyeckuil  JAUKTAHT,
16194
JOMaIllHee 3a/1aHne
Utoro no pazneny 12
Pe3epBHOE Bpems 3
K. p.-3
UTOoro 68
IL p. - 12
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8 KJIACC

Ne HasBanmue Koa-Bo D opMBI KOHTPOJIA DJIEeKTPOHHbIE
n/n TeMaTHYeCKHUX 4acoB (uudpossbie)
0J10KOB, pa3/1e/10B, o0pa3oBaTe/bHbIE
TeM pecypcsl
Pa3nes 1. TenuioBble siBJ1eHUSA
1.1 Crpoenue u 7 Komncmexr, tect, | bubmmorexa [IOK
CBOMCTBA BEILECTBA YCTHBIN ompoc, | https://m.edsoo.ru/7f418
JIOMAIITHEE 33/IaHUe 1ce
1.2 TennoBsie mporecch 21 KontponwsHast  paborta, | bubmmorexa [JOK
npakTHyeckas pabota, | https://m.edsoo.ru/7f418
(usudecknii  aukrant, | 1ce
pelieHue 3azad,
JIOMalllHee 3a/1aHne
Wroro mno pazueny 28
Paznea 2. DyekTpu4yecKue 1 MATHUTHbBIE SIBJICHUSA
2.1 DIIEKTpUYECKHE 7 [Mucemennsiit  ompoc, | bubnnorexa [JOK
3apsiIbl. pEIlIeHne 3a1a4, yCTHEIM |  https://m.edsoo.ru/7f418
3apspKeHHBIC Tella ’ OTBET, pelleHue 3ajgay, | 1Ce
WX B3aUMOJICHCTBUE npakTuueckas paboTa,
JIOMaIllHee 3a/1aHne
2.2 ITocTostuHBIH 20 Pemenue 3amga4, | bubmmoreka [JOK
EKTPUYECKUI TOK KOHTpOJIbHass ~ pabota, | https://m.edsoo.ru/7f418
npakThdeckas pabora, | 1ce
KOMOWHHMpOBaHHAS
pabora, JIOMarIlgee
3aJaHue
2.3 MarsuTHbIC SBICHUS 6 [Tucemennwii  ompoc, | bubmmoreka [IOK
KOHTpOJIbHAass ~ pabora, | https://m.edsoo.ru/7f418
npakTHueckas pabora, | 1ce
pelieHue 3azad,
JIOMaIllHee 3a1aHne
2.4 DneKTpoMarHuTHas 4 ®u3nyeckuii  guKTaHT, | buommoreka [JOK
UHIYKIMS YCTHBIN ompoc, | https://m.edsoo.ru/7f418
pelienye 3amay, | lce
JOMaIllHee 3aJaHne
Utoro no pazneny 37
PesepBHOE Bpems 3
UToro 68 K.p. -3

ILp. - 14.5
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9 KJIACC

Ne HasBanmue DJIEeKTPOHHbIE
n/m | TeMaTH4eCKHUX Koui-Bo D OpPMBI KOHTPOIS (uudpossbie)
0J1I0KOB, YACOB o0pa3oBaTtejibHbIE
pa3aesioB, TeM pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
Koncmexr,
MexaHu4deckoe MMICHbMEHHBIHN Orpoc,
bu6moteka [IOK
JIBHOKEHUE U KOMOMHHpPOBaHHAS
1.1 6 https://m.edsoo.ru/7f41a4
CIOCOOBI €ro paboTta, mpaKTUYecKas 26
OIIMCAaHUS pabora, nmomarigee |
3a7aHue
KoutponsHass palora,
npakTHueckas pabora,
N bu6moreka [IOK
B3aumonericts pemenne 3a71a4,
1.2 13 https://m.edsoo.ru/7f41a4
He Tel KOMOWHHMpOBaHHAS a6
pabora, nmomariHee |
3a1aHue
[IpakTtrueckas paboTa,
bu6moreka [IOK
3aK0OHBI pellleHre 3aaad, TecCT,
1.3 6 . https://m.edsoo.ru/7f41a4
COXpaHEHUs YCTHBIN OTBET, | o
JOMaIlIHEee 3aJaHue _
Hroro mo pazaeny 26

Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI

VcTHbBIN OTBET, | bubmuoreka [JOK
MexaHnnueckue
2.1 6 peleHne 3amad, TecT, | https://m.edsoo.ru/7f41a4
KoJIeOaHMs
IpaKkTH4YecKas pabota ab
KontponpHas paborta,
bubmuoreka [JOK
MexaHHn4ecKue npakThyeckas paboTa,
2.2 6 . https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK YCTHBIN ompoc, | .
JIOMAIIIHEE 3aJIaHKNE o
Hroro no paszneny 12

Pasznen 3. 3HeKTp0MaFHI/ITH06 110JI€ M 3JICKTPOMArHUTHbIC¢ BOJIHBI

DneKTpoMarHu [IpakTuueckas pabora,
bu6mmoreka [JOK
THOE MOJIE U KOMOMHHpOBaHHAs
3.1 3 https://m.edsoo.ru/7f41a4
ANIEKTPOMArHu paborTa, JIOMaIITHEE a6
THBIE BOJHBI 3aaHne o
Utoro mo pazneny 3

Pa3nen 4. CBeToBEBI€E SIBJEHUSA
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Pemenne 3ajad,
3aKOHBI YCTHBIN ompoc, | bubanorexka [JOK
4.1 pacrpocTpase 7 dusnuecknit  TUKTAHT, | https://m.edsoo.ru/7f41a4
HUS CBETa npakTudeckas pabora, | ab
JOMaIllHee 3a/1aHne
JIuH3e1 1 ITpakTnueckas pabora, | Bubnmorexa [JOK
4.2 OIITHYECKHE 3 penieHue 3amad, | https://m.edsoo.ru/7f41a4
puOOPEI JIOMaIllHee 3a/1aHKe a6
Paznoxenue IIpakruyeckas paborta, | bubnuoreka LIOK
4.3 0eJloro ceeTa B 4 KOHCIIEKT, JAomamrHee | https://m.edsoo.ru/7f41a4
CHEKTP 3a/1aHHe a6
Hroro no pazneny 14
Paznea S. KBanTOBbBIE SIBJICHUS
[IpakTnueckas pabora,
Hcnyckanue n bubnuoreka [JOK
pelieHne 3ajaq,
5.1 TIOTJIOTIICHUE 5 . https://m.edsoo.ru/7f41a4
YCTHBIN oIIpoc,
CBETa aTOMOM ab
JIOMaIlTHee 3a/1aHnue
IIpaxktuyeckas pabora, | Bubnuoteka [IOK
Crpoenue
5.2 4 perieHue 3am1ad, | https://m.edsoo.ru/7f41a4
aTOMHOTO sipa
OMAIITHEE 3aaHNE a6
KontponpHas pabora,
bu6moreka [IOK
SAnepubie nmpakThyeckas paboTa,
5.3 4 https://m.edsoo.ru/7f41a4
peakumn perieHue 3amad, |
JOMaIlIHEee 3aJaHue _
Hroro mo pazgeny 9
K.p.-3
UTOrO 64 P

ILp.-10
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHME 7 a, 6, B, r K/IACCOB

Ne Hara Hara KoppekTuposka
Tema ypoka
n/n 10 IJIAHY mo gaxkry
Nucrpykrax no Th. ®usuka — -

1 HayKa o mpupoe. SIBieHus
MIPUPOIBI

2 dusndecKue ABICHUS

3 du3nyecKue BEIIMINHBI U HX
U3MEpPEHUE
VYpoxk-uccnenosanue "N3mepenue

4 TEMIIEPATYPHI PU TIOMOTIIN
KUJKOCTHOTO TEPMOMETpA U
JaTYMKA TEMITEpATyphl"

MeTopl Hay4HOTO TTO3HAHMUSI.

5 Onucanue GpU3NUYECKUX SBICHUI €
MMOMOIIIbIO MOJIENEHN
VYpoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: AATBHOCTD MOJIETA

6 IapuKa, MmyneHHoro
TOPU30HTAJIBHO, TEM O0JIbIlIE, YeEM
OoJbI1Ie BHICOTA ITycKa"

Crpoenue BemecTBa. OMbITHI,

7 JOKa3bIBAIOIINE TUCKPETHOE
CTpOEHUE BeIlleCTBa

8 JIBuKeHHe 4yacTUIl BeIECTBa
VYpoxk-uccnenoBanue «OMNbITHI 1O

9 HaOJIFOIEHUIO TEILIOBOIO
paciupeHus ra3oB»

10 ArperatHble COCTOSIHHSI BEIlleCTBa
OcobeHHOCTH arperaTHbIX

1 cocTosgHui Boapl. O000IIEHHE IO
pazneny «llepBoHauanbHbIE
CBEJICHUS O CTPOCHUHU BEILLIECTBA»
MexaHnyeckoe TBUKEHUE.

12 PaBHOMEpHOE M HEPAaBHOMEPHOE
TIBUKCHHE

13 Ckopocts. Enunuiel ckopoctu

14 Pacuer nytu u BpeMeHU ABUKEHUS

15 Nuepuusa. Macca — mepa

HHCPTHOCTHU TECJI




16

IInoTHOCTE BemiecTBa. Pacuet Mmacchl
1 00beMa Tella [0 ero MIOTHOCTH

17

JlabopaTopnasi pabora
«OmnpenesieHue NIIOTHOCTH
TBEPAOIO TeJiay»

18

Pemenue 3amag mo reme "IlmoTHOCTE
BerecTna"

19

Cuna xak xapakTepucTuKa
B3aMMOJICHCTBHS TEN.
Cuna ynpyrocrtu. 3akoH ['yka

20

JladopaTopHas padora «U3yuyeHue
3aBHCHMOCTH PACTSIKEHUSA
(nepopmauvu) Npy;KMHBI OT
NMPUJI0KEHHOH CHITBDY

21

SBnenue taroreunst. Cruna TSHKECTH

22

CBs3b MEXKY CUJION TSKECTH U
Mmaccoi teia. Bec Ttena. Pemenne
3agay no reMme "Cuna tsoxectn”

23

Cuna TsbKecTH Ha IpyTrUX IUIaHeTax.
Ouznyeckue XapaKTepUCTHKU
TJIaHET

24

N3amepenne cun. Jlunamomerp

25

Bec Ttena. HeBecoMmocTh

26

CrnoxxeHue IByX CHJI, HalpaBJICHHBIX
110 OJHOM MPSIMOM.
PaBHofielicTBYIOIIAS CHIT

27

Pemrenue 3agau mo reme
"PaBHogeiicTByrOImAas cui”

28

Cuna TpeHus u e€ Buapl. TpeHue B
MPUPOJIE U TEXHUKE

29

JlabopaTopHas padora «U3y4yeHue
3aBMCHMOCTH CHJIbI TPEHUSA
CKOJIbKEHHS OT CHJIbI JaBJICHUS U
XapakKTepa CONMPUKACAIOIIMNXCH
IOBEPXHOCTEI

30

Pemenue 3agau Ha onpenenexHue
PaBHOAEHCTBYIOIIEH CUJIIBI

31

Pemenue 3agau no remaM: «Bec
Tenay, «'padudeckoe n300paxeHne
cry, «Cunbly,
«PaBHOAECUCTBYIOIIAS CHAIDY




32

KonTposabHas padora no remam:
«MexaHHYeCcKOe IBHKEHH e,
«Macca, IJIOTHOCTBY, «Bec Teaa»,
«I'paduueckoe n3odpaxenne
ey, «CHIIBID

33

Hasnenne. CriocoObl yMEHbIICHUS U
YBCINYCHHA OAaBJICHUA

34

JlaBiienue raza. 3aBUCUMOCTD
JlaBJIEHHUS ra3a oT 00béMa,
TeMIepaTypbl

35

IIepenaua naBneHus TBEPIABIMU
TCJIaMH, ) KUJKOCTAMU U Ira3daMu.
3axoH [lackans

36

HaBHCHI/IG B XXUJKOCTH U rase,
BBI3BAHHOC JlefICTBI/IeM CHIJIBI
TAXKECTHU

37

Pemenne 3agau o teme «/laBnenue
B )KUIKOCTH U rase. 3akoH I[lackans»

38

CooOmaromuecs cocyabl

39

IM'mapaBauueckuit mpece

40

Manowmertpsi. [TopuiaeBoit
SKAJIKOCTHEIN HAacoC

41

AtMocdepa 3emit 1 MPUUYUHBI €€
CYIIECTBOBaHUS

42

Bec Bo3myxa. AtmocdepHoe
JIaBJICHUE

43

N3mepenue atmochepHOro
naiienus. OnbIT Toppuyeniu

44

3aBUCHUMOCTB aTMOC(HEpPHOTrO
JIABJICHUS OT BBICOTHI HaJl yPOBHEM
MOps

45

Bbapomertp-anepoun. AtmochepHoe
JIABJICHHUE HA PA3JIMYHBIX BBICOTAX

46

Pemenne 3agau mo treme "
AtmocdepHoe naBienue"

47

HeﬁCTBHe KUJIKOCTH M I'a3a Ha
NOTPY’KECHHOC B HUX TECJIO.
ApXI/IMe,[[OBa culia

48

JlabopaTopHasi pabora
«OnpenesieHne BbITATKHBaIOLIEH
CHJIBI, JeHCTBYIOLLEH HA TeJIOo,
NOrpPy’KEHHOE B KMIKOCThH)




49

JlabopaTopHas padora o reme
«HUccnenoBanme 3aBUCUMOCTH Beca
TeJa B BoJie OT 00béMa
NOTPYKEHHOM B KHJIKOCTH YaCTH
TeJa»

50

IlnaBanue Ten

51

JlabopaTopHas padora
"KoHcTpynpoBaHue apeoMeTpa
WIN KOHCTPYMPOBAaHMe JOAKH U
omnpeaeaeHue eé
rpyzonoabémMuocTu"

52

Pemrenue 3aga4d o remam:
«IlimaBanue cynos.
BosgyxomiaBanuey, «/laBienue
TBEPABIX TCII, )KI/IJIKOCTCI\/'I U ra3oB»

53

KonTtpoJsbHas padora no reme
«/laBienune TBepABIX TeJ,
JKMIKOCTEH U ra3oB»

54

Mexanuveckast pabora

55

MomuocTts. EauHuner MOIITHOCTH

56

Ypok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM MpHU
noanéMe o Jectauie"

57

[Ipoctbie MexaHnu3mbl. Poiyar.
PaBHOBecue cuit Ha peiuare

58

Peruaru B TexHuke, ObITY U IPUPO/IE.
JlaGoparopHasi padora
«HUccaenoBanue ycaoBuii
PaBHOBeCHSI pblUyara»

59

Pemenue 3amau 1o teme «Y ciI0BUSA
paBHOBECHS pbluara

60

Koaddumuent monesnoro aeicTeus
MexaHusMa. Jlaboparopnas paboTa
«3mepenue KIIJ] nakinoHHOM
MJIOCKOCTH

61

Pemenue 3agau o reme "Pabora,
MoiHocTh, KIT/1"

62

MexaHnyeckasi 3HEPTHUs.
Kunernueckast 1 moTeHIMaIbHAas
SHEprus

63

3aKOH COXpaHEHUs MEXaHUUYECKON
SHEPrUU




64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCIEpUMEHTAIBHOE OIIPEAETICHUE
N3MEHEHHUS KHHETHUECKOU 1
MOTEHIMATLHON YHEPTUU TIPU
CKaTBIBAHHUU TeJIa 110 HAKJIOHHOM
mIockoctTu"

65

KonTposabHas pabora no teme
«PaboTa ¥ MOIIHOCTH. JHEPTUs»

66

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teMe "MexaHnueckoe aBuxeHue"

67

PeseprubIit ypok. PaboTta ¢ Tekctamu
o teme "JlaBneHue TBEPABIX TEN,
KUAKOCTEN U ra3oB”

68

Pesepsubiit ypok. PaboTta ¢ Tekcramu
o Teme "PaboTta. MomHOCTS.
Oneprus"

OBIHIEE KOJIMYECTBO YACOB I10
INPOI'PAMME

68




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHME 8 a, 6, 8 K/IACCOB

Tema ypoka

JlaTa
1o MJIaHy

Jara
no paxkry

KoppekTuposka

HNucrpykrax no Th. OcHoBHBIE
TMOJIOKEHUSI MOJIEKYJISIPHO-
KHHETUYECKON TEOPUHU U UX
OTIBITHBIE TIOATBEPKICHUS

Macca u pa3Mep aTOMOB U
MOJIEKY]

Monenu TBEpPAOTO, )KUAKOTO U
ra3z000pa3HOro COCTOSHUMN
BEIECTBA

OO0bscHeHne CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
COCTOSIHUI BeIlleCTBa HAa OCHOBE
MOJIO)KEHU MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH

Kpucrannmaeckue u amopdubie
Tena

CMauuBaHue U KanmnuJIIAPHOCTD.
HOBerHOCTHOC HaTsOKEHUC

TemoBoe pacmupenue u
cKatue

Temnepatypa. CBsi3b
TEMIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JIBHKEHUS YaCTHUIIL

Buytpennss sneprusi. Crioco6sl
W3MEHEHHUs BHYTPEHHEH
SHEPruu

10

Bunpl Teronepenaun

11

VYpoxk-koHpepeHuus
"[IpakTH4ECKO€E NCIIOJIB30BAHNE
TETJIOBBIX CBOICTB BEIIECTB U
MaTepHaJloB B LIEAX
sHeprocoOepexeHus"

12

KoanuecTBO TEmNOTHI.
Y aenpHas TeI0€MKOCTh

13

YpaBHEHHE TEIIOBOTO OanaHca.
TeriooOMeH U TEIIOBOE




paBHOBecHe

14

JlabopaTopHasi pabora
"UccaenoBaHue siBJIeHHUSA
TenJ000MeHa npu
CMEIIMBAHUHU XO0JI0THOM H
ropsiueii Boab1"

15

Pacuer xonmdecTBa TEILIOTHI,
HE00XOAMMOTO JJIsl HAarpeBaHUs
TEJa U BBIICTISIEMOTO UM TIPH
OXJIAXKICHHH

16

JlabopaTopHas pa6ora
"OnpenesieHue yaeabHOI
TEeIJIOEMKOCTH BenecTBa'"

17

DHeprus ToruBa. Y ienbHas
TEIJIOTa CTOPAHMS

18

[InaBneHne n oTBEpAECBaHUE
KPUCTAJUTMYECKUX TEJI.
VenpHasg TEIUI0TA INIABICHUS

19

JlabopaTopHas pa6ora
"OnpenesieHue yaeabHoOM
TeNJI0THI IJIABJIeHUs Jibaa'"

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenne

21

Kunenwne. Y nennHas Terwiora
nmapooOpa3oBaHHs U
KOHJIeHCauu. 3aBUCHMOCTD
TEMITepaTyphbl KATICHHUS OT
aTMOC(hepHOTO JTaBJICHHS

22

Bnaxxnocts Bo3myxa.
JlaGoparopHnas padora
"Onpenesienue
OTHOCHTEJIbLHOI BJIAKHOCTH
Bo3ayxa'

23

Pemenue 3amau Ha OIIPCACIICHUC
BJIA’JKHOCTHU BO3yXa

24

[TpuHIMIBI paOOTHI TETIJIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBuratesib BHyTpEHHETO
CrOpaHus

25

KII TeryioBoro aBuraters.
TennoBble IBUTATENN U 3AIUTA

OKpYXarolei cpeabl

26

3aKkoH COXpaHCHUA U




MPEBPALLECHUS SHEPTUU B
TEIJIOBBIX ITpoLieccax

27

IToaroroBka Kk KOHTPOJIBHON
pabote o Teme "TeruioBsie
siBJieHUs. VI3MeHeHne
arperaTHbIX COCTOSIHUI
BelecTa"

28

KonTpouabHas pabora no teme
"TenioBbI€e ABJIEHUS.
N3meHeHne arperaTHbIX
cocTosiHMi BemniecTna'

29

Dnektpuzarus Ten. [[Ba pona
ANEKTPUICCKHX 3aPI0B

30

Ypok-uccienoBanue
"DnexTpuszanus Te1 UHAYKIUEH
Y MIPU CONIPUKOCHOBEHHUH"

31

B3anmoelictBre 3apsKeHHBIX
ten. 3akoH Kymona

32

DIIEKTPUYECKOE TIOJIE.
HanpsixkeHHOCTh
ANEKTPUYECKOTO ITOJISL.
[TpunIMn cynepno3uiuu
AIEKTPUYECKUX TOJIEH

33

Hocurenu snekrTpuyeckunx
3apsa0B. DJIEMEHTAPHBIN 3apsil.
Crpoenue atoma

34

HpOBOI[HI/IKI/I " JUSJICKTPUKHU.
3aKoH COXpaHCHUA
QJICKTPHUYECKOT'O 3apsaa

35

Pemenue 3amau Ha IIPUMCHCHUC
CBOMCTB QJICKTPUYCCKUX
3apsa10B

36

DNEKTPUYECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHMSL.
HcToyHuKH 31€KTPUYECKOTO
TOKa

37

JlericTBUA 3IIEKTPUYECKOTO TOKA

38

VYpoxk-uccnenosanue "Jleiicteue
3NEKTPUYECKOTO MOJISl HA
MIPOBOJIHUKYU U AUDIEKTPUKH"

39

DneKTpUUYECKUi TOK B
MeTaJuIax, KHUJIKOCTIX U ra3ax




40

DneKTpuyecKas 1enb U e
COCTaBHBIE YaCTH

41

Cuna toka. JJaboparopHas
padora "HU3mepeHue u
peryJinpoBaHue CWibl ToOKa'"

42

DNEeKTpUUECKOE HAMPSKEHHE.
BoabsT™meTtp. JIabopaTopHasn
padora "HU3mepeHue u
peryJupoBaHue HanpsikeHus'"

43

ConpoTuBieHHe TPOBOHHKA.
VY nenbHOe CONpOTUBIICHUE
BEIIIECTBA

44

JlabopaTopHas pa6ora
"3aBucuMOCTH
JIEKTPUYECKOT 0
CONMPOTHUBJIEHHS NMPOBOAHUKA
OT ero JJIMHbI, IJI0IAIN
MONePeYHOro ceyeHus u
MarepuaJa'

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH OMma st
ydacTka Ienu

46

JlaGoparopHas padora
"UccaenoBaHue 3aBUCHMOCTH
CIJIBI TOKA, HAYILEro Yepe3
pe3ucTop, 0T CONPOTHUBJIEHUS
pe3ucTopa U HANIPSKEHHUs HA
pe3ucrope"

47

ITocnenoBarensHOE U
ImapaajicibHOC COCIAUHCHUS
IIPpOBOAHHUKOB

48

JlaGoparopHnasi padora
"IIpoBepka npaBuJia
CJIOKEHMSI HATIPSIZKEHUI P
N0CcJIeJ0BATEJIbHOM
COeIMHEHUM JIBYX
pe3ucropoB"

49

JlabopaTopnasi pabora
"IIpoBepka npaBuJia Aas
CHJIBI TOKA NIPH
NapajiiejJbHOM COCIMHCHUH
pe3ucTopoB"

50

Pemenne 3amaq Ha MMPUMCHCHUC




3akoHa OMa AJ1s1 pa3IuyHOro
COEJIMHEHUS IIPOBOHUKOB

51

PaGoTa 1 MOIIIHOCTH
AIEKTPUUECKOTO TOKA. 3aKOH
[xoyna-Jlenna

52

JlabopaTopHas pa6ora
"OnpenesieHue padoTbl U
MOIIHOCTH 3JIeKTPHYECKOT 0
TOKa"

53

DNEeKTPUYECKUE LIETIH U
MOTPEOUTENN DIEKTPUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

54

[ToaroroBka Kk KOHTPOJIBHON
pabore 1Mo Teme
"DJIeKTpUYECKHE 3apsabl.
3apsKEeHHBIE TeJla U UX
B3anMoencTBus. [IocTOSTHHBIN
ANEKTPUYECKUH TOK"

55

KonTpoabHasi padora mo reme
"JaekTpUUYecKHe 3apsabl.
3apsizkeHHbIE TeJIa M UX
B3aMMO/eiicTBUS.
IToCcTOAHHBIH JTeKTPUYECKU

TOK"

56

IlocTrostHHEIC MarHuThl, UX
B3aHMOH€ﬁCTBHe

57

Ypok-uccnenoanue "N3yuenue
OJIEU MMOCTOSIHHBIX MarHuToB"

58

MaruautHoe noiie. MarautHoe
noJie 3eMJIU U €ro 3HaYEeHUE IS
JKA3HM Ha 3emiie

59

OnbiT OpcTena. MaruutHoe
T10JI€ SJIEKTPUUYECKOTO TOKA
MarsuTHO€ 10JIe KaTyIIKH C
TOKOM

60

IIpumeHeHne 2MeKTpOMarHuToB
B TexHUKe. JlabopaTopHas
pat6ora "H3ydyenue geicTBus
MATHUTHOI'O MOJISI HA
NPOBOAHMUK C TOKOM"'

61

aﬂeKTpO,Z[BI/ITaTCJ'IL
IIOCTOAHHOI'O TOKA.




Hcnonb3zoBanue
3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA
TpaHcnopre. JlaboparopHas
padora "KoncTpyupoBanue u
u3y4eHue padborTbl
3JieKTpoaBMraresis'

62

OnsiTel @apanes. 3akoH
BHGKTpOMaFHHTHOﬁ HUHAYKIOUU.
[IpaBuio JIenna

63

OnekrporeHeparop. CrocoOs
MIOJTYYEHUS NIEKTPUIECKON
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX
SHEpruun

64

[ToaroToBka Kk KOHTPOJIBHOU
pabote 1Mo Teme
"DneKkTpuuecKue U MarHUTHbIE
SIBJICHUS"

65

KonTpoabHasi padora mo reme
"JekTpuUyecKHe U
MATrHUTHBIE ABJIeHUs"

66

PesepBubIit ypok. PaboTa ¢
TeKcTaMU 110 TeMe "TeIioBrIe
sBJIEHUS"

67

PeseprubIit ypok. Pabora ¢
TEKCTaMU 110 TeMe
"ITocTOSTHHBIN ANEKTPUUECKUI

n

TOK

68

PesepBHriit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MardauTHele
sBJIEHUS"

OBIIEE KOJIMYECTBO YACOB
11O MTIPOT'PAMME

68




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 9 a, 6, B, r KIIACCOB

n/n

Tema ypoka

JlaTa
10 IVIAHY

Jara
no ¢akry

KoppekTuposka

HNucrpykrax no Th.
MexaHn4decKoe JIBIKCHHE.
MarepuanbHas Touka Crucrema
orcueta. OTHOCUTEIIHLHOCTD
MEXaHUUECKOTO JIBHIKCHUS

PaBHOMEpPHOE ITpsAMONIMHENHOE
nerxenne HepaBHoMepHoe
MPSIMOJIMHENHOE JIBUKECHHUE.
Cpennsisi 1 MTHOBEHHast CKOPOCTh

[IpssMmonuHeEHOE
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenne CkopocThb
MPSMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBU)KEHUSI.
I'paduk ckopoctr

JlaGoparopHas padora
"OnpenesieHne yCKOpPeHs TeJia
NIP¥ PABHOYCKOPEHHOM
JABUKEHUHU 10 HAKJIOHHOM
miockocTu"

CBoOoaunoe nagenue teir. OnbITH
T'anunes

PaBHOMEpHOE MBHIYKEHUE TTO
okpyxHoctu. [lepuon u yacrora
oOpaienus. JIluneiinas u yrimosas
ckopoctu LleHTpocTpeMHuTEIbHOE
yCKOpEHUe

Ilepssoiit 3akoH HetoToHA. BekTop
cunsl Bropoit 3akoH HeroToHa.
PaBnoxelicTByromas cuiia Tpetuit
3akoH Herotona. Cynepnosunus
cun

Pemenne 3amaq Ha MMPUMCHCHUC
3aK0HOB HproToHa

Cuna ynpyrocrtu. 3akoH ['yka

10

JlabopaTopHasi pabora
«OnpenesieHne KeCTKOCTH




NPYKHUHbD)

11

Cuna tpenus

12

JlabopaTopHas padora
"Omnpenesenue Ko3gpGpuumeHTa
TPeHUsl CKOJIbKeHus "

13

Cuiia TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHnue cBOOOHOTO TIaICHUS

14

[IepBas kocmMu4eckast CKOPOCTb.
HesecomocTs u neperpysku

15

PaBHOBecue MaTepuaNbHON TOUKHU.
AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEna C
3aKpEIUIEHHOM OChIO BPAILICHUS
MowmeHT cunsl. LleHTp TsKECTH

16

[ToaroToBka Kk KOHTPOJIBHOU
pabote mo Teme "MexaHn4yeckoe
nBkenne. Bzanmonencraue tea"

17

KonTpoabHasi padora mo reme
"MexaHnnueckoe ABHKEHHE.
B3aumopeiicrBue Tea"

18

Nmnynec Tena. UMnynbse cuibl.
3aKOH COXpaHEHUS UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aUMOJEICTBUE

19

VYpoxk-koHpepennus "PeakTuBHOE
JIB)KEHUE B IPUPOJIE U TEXHUKE"

20

Mexanuueckas pabota u
MOIIIHOCTH PaboTa CUITbI TSXKECTH,
CHWJIBI YIIPYTOCTH M CHJIBI TPEHHUS

21

JlaGoparopHnasi padora
«OmnpenesieHue padoTbl CHIIbI
TPeHHUsl NPU PABHOMEPHOM
ABHMKEHHMH TeJia 1o
TOPHU30HTAJIbHOM MOBEPXHOCTH»

22

CBs3b 3HEprUM U pabOTHI.
[ToTreHumansHast sHEprus
Kunernueckas sneprus. Teopema o
KMHETUYECKOM dHEPIruu 3aKOH
COXPAHEHUS PHEPTUU B MEXAHUKE

23

JlabopaTopHasi pabora
«H3y4eHune 3aK0HA COXPAHEHHU




IHEPIrum»

24

KonebarenpHoe 1BUKEHUE U €T0O
XapaKTEPUCTUKHU 3aTyXarouue
KosieOanus. BeiHyX1eHHBIC
Kosebanus. Pezonanc

25

MareMaTnuecKkuii U NpyKUHHBIN
MAasITHUKH

26

Ypok-uccienoBanue
«3aBUCUMOCTH ITepHOJIa KoJIeOaHHH
OT KCCTKOCTH NPYXKHUHBI U MaCChbL

rpy3a»

27

[IpeBpanienue 3Hepruy npu
MEXaHUYECKUX KOJIeOaHUsIX

28

JlabopaTopHas pa6ora
«Onpenesienue 4acToThl U
nepuoaa KojgedaHui
NPYKAHHOTO MasiITHHKA)

29

JlaGoparopHas padora
«IIpoBepka He3aBUCUMOCTH
nepuoaa KojgedaHui rpysa,
MO/IBEIIECHHOT0 K HUTH, OT MacChl
rpysa»

30

Mexannueckue BoiHEI. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpoaonbHbIe
Y TIOTIEPEYHBIC BOJTHBI

31

Ypok-koHbepeHus
"MexaHn4ecKkre BOJTHBI B TBEPIOM
teae. CelicMHUYecKre BOJIHBI"

32

3Byk. Pactipoctpanenue u
oTpaxkeHHe 3Byka [ poMKOCTH 3ByKa
Y BBICOTA TOHA. AKYCTUYECKUU
pPE30HaHC

33

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

34

VYpoxk-koHpepeHuus "YnpTpa3Byk
U MH(Pa3BYyK B IPUPOJIE U
TEXHHKE"

35

[ToaroToBka Kk KOHTPOJIBHOM
pabote o Teme "3aKOHBI
coxpaHeHus. MexaHuveckue




KOJIcOaHUA U BOJIHBI"

36

KonTpouabHnas padora no teme
""3aK0HBI COXpaHEHHUSI.
Mexanuyeckue KoJieOaHus U
BOJIHBI"

37

DNEeKTPOMarHuTHOE TOJIE.
DNEeKTPOMAarHUTHBIEC BOJIHBI
CBolicTBa AJIEKTPOMATrHUTHBIX
BOJIH

38

VYpoxk-koudepennus "llkana
SHGKTpOMal"HI/ITHI)IX BOJIH.
Hcnons3oBanne
SHGKTpOMal"HI/ITHI)IX BOJIH IJIs
COTOBO# cBs3U"

39

VYpok-uccnenoanue "N3yuenne
CBOﬁCTB BHGKTpOMaFHI/ITHBIX BOJIH
C HOMOII[LI0 MOOMIILHOTO
tenedona"

40

DneKTpOMarHuTHas npupoaa
ceeta. CkopocTh cBeTa. BoiHOBBIE
CBOMCTBA CBETA

41

Uctounukm cBera.
[IpsimonuHelHOE pacpoCTpaHEHHE
ceeta. 3atmenust ConHua u JIyHsl

42

3aKOH OTpakKEHHUsI CBETAa. 3epKaia.
Pemenue 3a1ay Ha IpUMEHEeHHE
3aKOHA OTPaKEHHsI CBETa

43

[Ipenomiienne cBera. 3akoH
MIPEeIOMIICHHUS CBETa

44

ITonnoe BHYTPCHHCC OTPAKCHUC
cBeTa. Mcrnonp30BaHue MOJTHOTO
BHYTPCHHCT'O OTPAXKCHUA B
OIITHYCCKHUX CBETOBOJAaX

45

JlaGoparopHnasi padora
"HccaenoBanne 3aBUCUMOCTH
yrJia npejoMJIeHUs CBETOBOI0
JIy4ya oT yrJia najieHusi Ha
rpanuue ''Bo3ayx-crekiao'"

46

VYpoxk-koHpepeHuus

" cnoap30BaHUE MOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBsI3B"




47

JInnzel. OnTMyeckasi cuiia JIMH3BI
[Toctpoenue nzobpakeHuil B
JIMH3aX

48

JlabopaTopHasi pabora
"Omnpenesienue GOKyCHOT0O
PACCTOSIHUS M ONTHYECKOH CHJIBI
coOuparomieii JuH3bI"

49

Ypoxk-korpepenuus "OnTuaeckue
JIMH30BbIE TPHOOPHI"

50

VYpoxk-koupepennus "JledexTo
3penus. Kak coxpanuts 3peHue"
I'ma3 xak onruyeckas cucrema.
3penue

51

Paznoxenue 6enoro ceera B
cnektp. Onbrtel HeroTOHA.
CrnoxeHue CeKTpaJIbHBIX I[BETOB.
Jucnepcus ceera

52

JlabopaTopHas padora "OnbIThl
10 pa3JioKeHHu1o0 0eJIoro cBeTa B
CIeKTP U BOCIPUATHIO LIBETA
NpeaIMeTOB MPU UX HAOII0IEHUH
yepe3 UBeTOBbIE GUILTPHI"

53

VYpoxk-npaktukym "BosiHOBEIE
CBOICTBa CBETA: TUCIIEPCHS,
uHTepdepeHus u qudpaxuus”

54

Omnbiter Pesepdopna u
IJIaHeTapHask MOJIENIb aToMa

55

[Toctynatel bopa. Moaens atoma
bopa

56

Hcnyckanue u MorjomeHue cBeTa
atoMmoM. KBautrl. JIuHeliuatrie
CHEKTPBI

57

Ypok-npaktukym "Habmonenue
CHEKTPOB UCITyCKaHUs"

58

PannoakTUBHOCTE U €€ BUIBI
Crpoenue aToMHOrO sipa.
Hyknonnas monens
PannoaktuBHBIE TTpEBpaLICHHUS.
M3oTtomnbr

59

[lepuoa nonmypacnana

60

VYpoxk-koHpepeHuus
"PanuoakTiBHBIE U3TyYEHUS B
IIPUPOJE, MEAULIMHE, TEXHUKE"




61

SnepHblie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoOBOTO YHUCEI

62

OHeprus cBA3M aTOMHBIX sJIEP.
CBs13b Macchl U SHEPTUH.
Peakuuu cunTe3a u AeneHus suep.
Wcrounnku sHepruu CosiHIA U
3BE3]

63

Ypok-koupepenmus "Anepunas
sHepreTuka. JlericTBus
PaMoOaKTUBHBIX U3ITyYEHUH Ha
YKUBbIE OPraHU3MbI"

64

KonTpoabHas pa6ora no teme
"Jj1eKTPOMArHUTHOE MoOJIe.
DJIEeKTPOMArHUTHbIE BOJIHBI.
KBanToBble siBjieHus"

OBIHIEE KOJIMYECTBO YACOB I10
INPOI'PAMME

64




YYEBHO-METOIUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O

INPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

1

w N

N

B w

A. B. Ileppimikun «®dusuka 7», U3patensctBo «/Ipoda», Mocksa 2021;

A. B. Ileppimikun, «duszuka 8», MznatensctBo «/Ipoda», Mocksa 2022;

A. B. Ilepbimikun, E. M. I'ythuk «®usuka 9» UznarensctBo «/podar,
Mocksa 2021;

A. B. [Ileppriukun, cOopHuk 3amay no ¢usuke 7-9, W3marenbcTBO
«9k3amen», Mocksa 2022r.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
ABtopckas nporpamma «®Pusznka 7-9» E.M. I'ythuk, M.A. Ilerposa, O.
A.YepuukoBa k guHun YMK W.M. llepsimukuna, E.M. I'ytauk, A. W.
HMBanoBa, MockBa
«ITpocsemenue »2021r.

A. B. Ileppimikun  «®uszuka 7», U3natensctBo «lpodar», Mocksa 2021;

A. B. Ilepsimkun, «®usuka 8», M3natensctBo «lpoda», Mocksa 2022;

A. B. Tlepoimkun, E. M. I'ythuk «®usuka 9» UznarensctBo «/Ipodayr,
Mocksa 2021;

A. B. Ilepbimkun, cOopuuk 3amad mno ¢usuke 7-9, H3marenbcTBO
«9k3amen», Mocksa 2022r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET WurepHet-noaaepka Kypca ¢pU3NKK

Ne HazBaHue caiiTa DJIeKTPOHHBI aapec

1.

Komnekmus ITOP http://school-collection.edu.ru
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