MUWHUCTEPCTBO MIPOCBEIEHUA POCCUMCKOM ®EJIEPAIIIN
JenapramenT o0pazoBanusi Bosioroackoi odJiactu
YnpasieHue 00pa3oBaHUA U MOJIOAEKHOM MOJUTHKHA AIMUHUCTPALIMH
I'psi30BeKOro MyHUIIUNAJIBHOTO OKPYTra

MBOY "KombsHcKkasa mikoJa'

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
Ha [IEJarOrH4eCKOM 3amecTuTenpb qupekropa  JIMpeKTOp MIKOJIbI
COBETE o YBP
IIporoxon Nel ot «30» 08 T.A. Ky3nenona
2023 r. C.A. Topoxoga ITpuka3 Ne139 ot «01» 09
2023 .
PABOYASA ITPOTPAMMA

(ID 1282887)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

JUTst oOy4Jatromuxcs 7-9 kinaccoB

1. Xopomeso 2023



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uMKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJieHa HA OCHOBE HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB:
1. ®epnepanbhbiii 3akoH «O0 oOpazoBanuu B Poccuiickoit ®denepauum» ot 29
nekadps 2012 romga Ne 273-03 (¢ ©3MCHEHHSMH | JIOTIOJTHCHUSIMH)
2. @enepallbHBIN TOCYJApCTBEHHBIM 00pa30BaTENbHBINA CTaHIAPT OCHOBHOTO
oOmiero o0pa3zoBaHUs, YTBEPKIAEHHBIH Npukazom MwunoOpHayku P® ot
17.12.2010 Ne 1897 (c uamMeHeHUsIMN)
3. ®enepanbHas pabodas TporpaMma  OCHOBHOTO 0OIIEro 0oOpa30BaHUS
OU3NKA (6a30BbIif ypoBeHB) (i 7-9 KimaccoB 00pa3oBaTEIbHBIX
opranmzanuii). HWHcTUTYT cTparerun  oOpa3zoBanusi  ((denepainbHOE
rOCyapCTBEHHOE OI0KETHOE HayYHOE yupexaeHue). Mocksa 20231
4. TlocranoBnenue [ maBHOro rocy1apcTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit @eneparuu ot 28.09.2020 Ne 28 CII 2.4.3648-20
«CaHUTapHO-ATUAEMHUOJIOTHUECKHE TPEOOBAHUS K OpraHU3AIIsIM
BOCTIMTAHUS U O0yUYEHUS, OT/AbIXA U 03JI0POBIICHUS ACTEH U MOJIOISHKID)
CopepxaHue mnporpaMMbl IO (QU3MKE HAamMpaBieHO Ha (QOpMUPOBaHHE
€CTECTBEHHO-HAY4YHOH TPaMOTHOCTH OOYYAIOMIMXCS M OPTraHU3alUI0 H3YYCHHS
¢u3nKn Ha NEATENHHOCTHOW OCHOBe. B mporpamme mo (u3HMKe yYUTBHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mnpeamera B peanusauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METANpEeMETHBIM pe3ysibTaTaM OOyueHus, a TaKKe
MEXTPEAMETHBIE CBA3M €CTECTBEHHO-HAYyYHBIX YYEOHBIX MPEIMETOB Ha ypPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma 1o pu3uke ycraHaBIMBAET paclpereseHue yueOHOro MaTepuana
o rojgaM oOyudeHus (MO Kjaccam), IpejyiaraeT MPUMEPHYIO MOCIE0BATEILHOCTD
U3yYeHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COACPKAHHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00yYarOIIUXCHI.

[Iporpamma no ¢usuke pa3zpaboTaHa € LEJIbI0 OKAa3aHHs METOJIUYECKON
MIOMOIIIM YYUTENIO B CO3/IaHUU paboyeii MporpaMmbl 10 y4eOHOMY IIPEIMETY.

duszmnka ABISETCS CHUCTEMOOOPA3YIOIUM Uil  €CTECTBEHHO-HAYYHBIX
y4€OHBIX IIPEIMETOB, MOCKOIbKY (PU3NYECKNE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
U SBICHUH, W3y4aeMbIX XUMHEH, OHOJOTHEH, acTpoHOMUEH U (U3UYECKOU
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTUHY MHUDA,
npenocTaBisieT Haubojiee sICHble OOpas3lbl MPUMEHEHHUS HAyyHOTOo MeEToja
MO3HaHMsI, TO €CTh CII0C00A MOJIyUYeHUs! JOCTOBEPHBIX 3HAHUN O MHUPE.

OpmHa w3 rIaBHBIX 3a7ad (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpPE OOIIETo
0o0pa3oBaHMsI COCTOUT B (POPMHPOBAHUHU €CTECTBEHHO-HAYUYHOM IPaMOTHOCTU M
MHTEpeca K HayKe y 00y4yaronuxcs.



N3yuenne ¢usukm Ha 0a30BOM ypOBHE TMPEANoOjiaraeT OBIIAJCHUE
CIEAYIOINMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e Hay4HO OOBSCHSTDH SIBJICHHUS;

e OIICHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHMUS;

e UHTEPNPETUPOBATH  JIAHHBIE U HCIOJB30BaTh  HAy4YHbIE
JI0Ka3aTeIbCTBA IS MOTYy4YEHHUs] BHIBOJIOB.

Henn wusyueHus ¢GU3MKM Ha YpPOBHE OCHOBHOTO 001Iero 00pa3oBaHMs
onpenenensl B Konmenmuu mnpenomaBanus ydyeOHoro mnpenMera «®Dusmka» B
oOpa3oBareibHbIX opraHuzanusx Poccuiickoit @egepanuu, pean3yroIIMX
OCHOBHBbIE  00I1€00pa3oBaTelibHbIe MPOrPAMMBI, YTBEPKIEHHON pelleHreM
Komnerun Munucrepctsa npocsenienust Poccuiickoit deaeparuu (mpoToKoa oT 3
nexadbps 2019 r. Ne T1IK-4BH).

Heau usyyeHust GU3NKM:

e TMpUOOpETEHHWE HHTEpeca U CTPEMJICHUS OOYy4YaloIUXCid K HAYYHOMY
U3YYEHUIO TPUPOJBI, Pa3BUTUE UX HHTEIJICKTYalbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ]I€ TO3HAHUSA U (POpMUpPOBaHUE
UCCIIEJIOBATEIBLCKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOIO MHMPOBO33PEHHUSI KAK pE3yibTaTa H3Y4YECHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e (opMupoBaHUE TPEACTABICHUN O ponu (U3UKU IJISI Pa3BUTHUS APYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  MpPEACTaBIEHUHM O  BO3MOXKHBIX  cepax  Oyayumiei
npoeCCUOHAIBHOM ESITENbHOCTH, CBSI3aHHOU C (DU3UKOMU, MOJATOTOBKA K
JaybHeeMy oOy4eHHIO B ’TOM HaIlpPaBJIEHUU.

JlocTikeHne 3TUX Teled mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO

o0rmiero oO6pazoBaHusi 00ECTICYMBACTCS PEMICHUEM CIICTYIOIINX 3a/1a4:

e IpUOOpETEHWE 3HAHUH O JUCKPETHOM CTPOCHMM BEILIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, B3JEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

e TMPUOOpPETEHNE YMEHHA OMHUCHIBATH M OOBICHITH (PU3NUYECKUE SBICHUS C
MCIIOJIb30BaHUEM MOJYUYCHHBIX 3HAHUM;

e OCBOGHME METOJOB pEUICHUS TMPOCTEUIINX PACYETHBIX 3aJad C
HCIIOJIb30BaHUEM buznueckux MOJIEJIEH, TBOPYECKUX u
PaKTUKO-OPUEHTHUPOBAHHBIX 3a/ady;

e pa3BUTHE YMEHUU HAOJIOAATHh MPUPOIHBIC SBJICHUS U BBITIOIHATH OIBITHI,
nabopaTopHble pabOTBl M IKCHEPUMEHTAIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;



e OCBOEHHE TPHUEMOB paboOThl ¢ MHPOpMaNUEH (PUINIECKOTO COmepKaAHUS,
BKJIOYast UHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKHU, aHAIHU3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIINH;

e 3HAKOMCTBO cO chepamu MpoheCCHOHAIBHON JeATeIbHOCTH, CBI3aHHBIMH
C (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIKCHHUSIX (PU3MUYECKON HAYKH.

Ha uzydyenue ¢usuku (6a30BbIi YPOBEHb) HAa YPOBHE OCHOBHOT'O OOIIETO
obpazoBanus otBoautcs 204 yaca: B 7 knacce — 68 yacoB (2 yaca B HeJeN0), B 8
Kiaacce — 68 yacoB (2 yaca B Hezleli0), B 9 kiacce — 68 yaco (2 yaca B Henelo).

[Ipennaraemselii B mporpaMmMe mno (pusmuke mnepedeHpb J1adopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YUUTEb JelIaeT BEIOOP MPOBEICHHUS
1a00paTOPHBIX pabOT M OMBITOB C YYETOM HWHAMBUAYAIBHBIX OCOOCHHOCTEH
00y4JaronmMxcs, CINMCKa SKCIIEPUMEHTAIbHBIX 3a/JlaHU, MpEIaraéMbIX B paMKax
OCHOBHOTO rOCYJapCTBEHHOT'0 3K3aMeHa Mo (U3HKeE.



COJEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY:KAONIEro Mupa.

duznka — Hayka o mpupone. SABneHus npupoibl. PU3NYECKHUE SIBICHUS:
MEXaHUYECKUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BenuuuHbl. M3mepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoaHas CUCTEMa €/IMHUIL.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKH H3Y4aloT MPUPOY.
EctecTBeHHO-HAYUYHBIM METOJl TMO3HAaHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIBUYKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00bICHEHHE
HabOoaeMoro saBiieHus. Onucanre PU3nYeCKUX SIBJICHUN € TOMOILBIO MOJIENEH.

Hemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, DSJIEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJICHUSL.
2. ®usnueckue MpuOOPHI U MPoLEIypa MPSMbIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopuwvie padbomul u onvimol.
1. OmpeneneHue UEHbI AeIE€HUs MIKaJIbl U3MEPUTEIBHOTO PUOOpa.
2. M3MepeHune pacCTOAHUM.
3. U3mepenne o0ObEMa )KUJKOCTU U TBEPAOIO TENA.
4. OrmpeneneHue pa3MepoB MAJIBIX TE.
5. M3MmepeHne temreparypsl NPU TMOMOIIHA JKMAKOCTHOTO TEPMOMETpa U
JNATYMKA TEMIIEPATYPHI.

6. IIpoBenenue wmccienoBaHMs MO NMPOBEPKE THUIIOTE3BI: AAIBHOCTH IMOJETA
[IapuKa, MyIEHHOTO0 TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJbIIe BhICOTA
IyCKa.

Paszgea 2. IlepBoHayajibHbIE CBEACHUS O CTPOCHHH BellecTBa.

Crpoenne BemecTBa: aTOMbl W MOJEKYNbl, HX pa3Mmepbl. OmNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenue yactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHMSI 4YacTUL[ C
Temmneparypoil. bpoyHoBckoe nBmwkenue, muddysus. BzammomericTBue YacTHIL
BEILECTBA: MPUTSIKEHUE U OTTATKUBAHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH U TBEPABIX
(KpucTayuiM4eckux) Teda. B3auMocBs3b MEXJIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJEKYJSIpHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabGmropenne OpoyHOBCKOTO JIBHXKECHHSI.



2. HaGmonenue quddys3un.
3. HaGmronenme  sBiaeHUl,  OOBSCHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuwie pabomul u onvimel.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HUCIOJIb30BaHUEM

dboTorpaduii).
2. OmbIThI 110 HAOJIOIEHUIO TETNIOBOTO PACIIUPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS.
Pa3nen 3. /IBH:KeHHE U B3aUMO/IelicTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBMKEHHUU. Pacuér mytu u
BPEMEHH JIBHXKCHUSL.
SBnenue wuHepUMH. 3aKOH HWHEPIUMU. B3auMmopeicTBHe Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JIBMXKEHUs Teld. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHOCTh BemiecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJEKYJI B €IUHUIIE
00BbEMa BeleCTBa.
Cuna xak xapakTepUCTHKa B3auMoJehcTBUsA Ten. Cuila ynpyrocTd U 3aKOH
I'yka. 3mepenune cuiibl ¢ OMOIIBIO AUHAMOMETpA. SIBJIeHHE TATOTEHUS U CUJIa
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW NpsAMoM. PaBHomelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHre B MPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogenne MexaHMYeCKOro JIBUKEHHUS TeJa.
2. M3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUXKEHUS.
3. HaOnronenue siBaeHUS MHEPLIUH.
4. HaOmroneHne n3MeHEeHUs! CKOPOCTU MTPU B3aUMOJEHCTBUHU TEN.
5. CpaBHEHHME MaccC M0 B3aUMOJICUCTBHIO TEIL.
6. CroxeHue CuJjl, HallPaBJIECHHBIX IO OJJHOM IIPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO ABUKEHHUS (IIapUKa B XKUJIKOCTH,
MOJIETTH DJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpenenieHre CcpeHEd CKOPOCTH CKOJBXKEHUS Opycka WIM IIapuKa Mo
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OmBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (nedopmarivm)
NPY>KUHBI OT TPUIIOKEHHOUN CHUIIBI.

5. ONbITHl, IEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI TPEHHSI CKOJIbXEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH W ra30B.



Hasnenune. CriocoObl yMEHBIICHHS U YBEJIMUCHUS TaBicHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHUS Traza OT 00bEéma, Temmeparypbl. llepemava maBieHHs
TBEPIABIMU TEJIAMH, KUAKOCTAMH U razamu. 3akoH llackans. [IHeBmaTnueckue
MaIIHbl. 3aBUCUMOCTb JABJICHHS KUJIKOCTH OT TIyOuHBI. ['Mapocratuyeckuii
napanokc. Coobmatomuecs cocyapl. [ uapaBinyeckue MexaHU3MBbI.

AtMmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AyImIHON 000mouku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHHs OT BBHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 11t u3MepeHust atMochEepHOTo TaBJICHHUS.

JlelicTBrE )XUAKOCTU U Tra3a Ha IOrpyKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoruaBanue.

Hemoncmpayuu.
3aBHCUMOCTD JIABJICHHS T'a3a OT TEMIIEPATYPHI.

[Iepenaua naBineHUs KUIKOCTHIO U Fa30M.
Coobmraromuyecst COCY/IbI.

['mapasnuueckuii mpecc.

[IposiBnenue nercTBUst aTMOC(HEPHOTO AABICHUS.

S A T o

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOrPYXKEHHON YacTH
TeJIa U INIOTHOCTH KUJIKOCTH.

N

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOMN KUIKOCTH.

8. YCIOBHME IUIaBaHUs TEJI: NJIABAHWE WJIW IOTPYKEHHE TEI B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TUIOTHOCTEN TeJIA U )KUIKOCTH.

Jlabopamopuwvie padbomul u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOMU B
YKUJIKOCTb YaCTH TeJa.

2. OnpeneneHre  BBITAIKMBAIOLIECH  CHJIBI, JECUCTBYIOIIEW Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEJIO
B JKHJIKOCTH, OT MACCHI TENa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIBI,
JCHCTBYIOIIEH Ha TENO0 B JKHJAKOCTH, OT OOBEMA TOTPYKEHHOW B
YKHAJIKOCTh YaCTH TeJa U OT IJIOTHOCTH KUJKOCTH.

5. KoHCTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOJKU U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.

Paznea S. Pa6ora u MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. I[IpaBmio

paBHOBecus pbiyara. [IpumeHeHue mpaBuia paBHOBECUS phiuara K OJIOKY.



«3onotoe mnpaBuino» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprua. KuHernueckas W TNOTEHUUANbHAS DHEPTHS.
[IpeBpailieHre OAHOTO BHUJIa MEXAHUYECKOW SHEPTUU B APYTOW. 3aKOH COXpAaHEHUS
SHEPrUM B MEXAHUKE.

Hemoncmpavuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Ompenenenue pabOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JABM)KEHUH Tela

10 TOPU3OHTAIILHOW ITOBEPXHOCTH.
2. HccnenoBaHue yclnoBUI paBHOBECHS pblUyara.
3. Usmepenue KIIJI HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aK0HA COXPAHEHUSI MEXAHUUYECKOW SHEPTUM.
8 KIIACC

Pa3znea 6. TeruioBblie IBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPHUH CTPOEHUS
BellecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJITBEPKIAIOIINE
OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJIOKEHUU MOJIEKYISPHO--KUHETUYECKON TEOPUH.
CmaurBaHU€ U KaWJUISIpHBIE sIBIIEHUS. TemIoBoe pacliupeHne U CKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
yactull. Buytpennsas sHeprus. CrocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpruu:
TeIuIonepeaada u COBEpILIECHUE paboTHI. Buner TEIUIONEPENAYHN:
TEIUIONPOBOIHOCTh, KOHBEKLIUS, U3JIyUYCHHUE.

KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemsioBoro Oamanca. IlmaBnenue w
OTBEpPJACBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEeiIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaencamnus. Mcnapenuwe. Kunenue. VYpenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYphl KHUIEHUS OT aTMOC(HEpHOro
JABJICHUS.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Ipunnunsl pabotel TermaoBbix aBurateneit KIIJ[ TerioBoro aBurarters.
TermnoBble ABUTATENIN U 3aIUTAa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HabGmrogenune OpoOyHOBCKOTO IBHXKEHHUS.
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10.
11.
12.
13.

Habmonenne nuddysum.

Habmronenre sBieHnii cMauMBaHUs M KaIMJLISIPHBIX SBIICHHI.
Habmroienre TerioBoro pacmpeHus Tel.

N3meHenne namieHWs ra3a NMpU M3MEHEHUH 00bEMa M HArpeBaHUU WIIU
OXJIAXKJICHHUH.

[IpaBuia u3MepeHus: TemMIepaTypsl.

Bunpl Teronepenaym.

OxnaxxaeHue pu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHCIIHUMH CHJIAMHU.
CpaBHeHUE TETUIOEMKOCTEH pa3IMUHBIX BEIIECTB.
HaoOmronenne KuneHus.

HaOmroieHre mocTossHCTBA TeMIIepaTyphl MPH TUIABICHUU.
Mojenan TeIJIOBBIX JABUTaTEIICH.

Jlabopamopuwvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBieHUs BO3yXa B OaJJIOHE IINPULIA.

OnebITeI, AEMOHCTPUPYIOUIME 3aBUCUMOCTBH JIABJIECHUS BO3JyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAKIACHMUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOIN TPyOKE OT TeMIIepaTyphl.

HaGmronenne wu3MeHeHMs] BHYTPEHHEH »JHEprud Tejla B pe3yJbTare
TeIIoNnepesay U padoThl BHEIIHUX CHUII.

HccnenoBanue sABIEHHS TEIJIOOOMEHAa NPH CMEIIMBAHUM XOJIOJHOW W
ropsi4eu BOJBI.

Onpenenenue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  MpuU
TETIO0OMEHE C HAarpeThIM METANIMYECKUM IIIUHIPOM.

Onpenenenue yieapHON TEINIOEMKOCTH BELIECTBA.

Hccnenosanne npouecca uCIapeHus.

Onpenenenne OTHOCUTEIBHOM BIAKHOCTH BO3IyXa.

Onpenenenue yieapHON TEIIOTHI IJIABJIEHUS JIbJA.

Paznen 7. JjekTpudyecKue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneilicTBue
3apspkeHHbIX  Ted. 3akoH KynmoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJl OT BEJUYUHBI 3apsAJI0B U PACCTOSHUSI MEXKAY TEIaMU).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnoiis. [lpuHuun
CYTIEPITO3UIINN IIEKTPUUECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOJHUMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DSIEKTPUUECKOTO TOKA.
HNcTOYHMKM TOCTOSSHHOTO TOKa. JIeWCTBUSA 3IIEKTPUYECKOTO0 TOKa (TEILIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUHN TOK B JKUJIKOCTSX U raszax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHUe MPOBOJHUKA. YEIbHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
st ydactka uenu. [locnmenoBaTenbHOE Y MAPAJJIEIBHOE  COEAMHEHUE
IIPOBOJIHUKOB.

PaGota u MoOmHOCTH »3yeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHua.
DJIEKTPUYECKUE 1IETH U TTOTPEOUTENIN JIEKTPUUECKO s3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnauTtHoe nosje. MarHuTHOE noJsie 3eMJIM U €T0 3HAYEHHE I J)KU3HU Ha 3eMIl€.
OnbiT  Opcrena. MarHuTHOE TOJE€  DJIEKTPUYECKOro Toka. [IpumeHnenue
3JIEKTPOMAarHuTOB B TEXHUKE. J[€MICTBHE MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENL TMOCTOSIHHOTO TOKa. lcmosib30BaHWE 3IEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SBieHue 3IEKTPOMArHuTHON MHAYKIMuU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS JIEKTPUYECKOU DHEPIUHu.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

JHemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa posia 3IEKTPUYECKUX 3apsI0B U B3AUMOJICUCTBUE 3aPSIKECHHBIX TEJ.
Y CTpONCTBO M AENCTBHUE DIIEKTPOCKOMA.
DIIeKTpOCTaTUUECKAss UHIYKITHSL.
3aKOH COXpaHEHUS PIECKTPUUECKUX 3aPsiJIOB.
[IpoBOIHUKY M JUBAEKTPUKHU.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHnkr NOCTOSSHHOTO TOKA.
JIeHCcTBHS IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BbIN pazps.
. I3Mmepenune cuiibl TOKa aMIIEPMETPOM.
. I3Mepenue 351eKTpUYeCcKOro Hanpsy)KeHUs. BOJIbTMETPOM.
. Peocrar u marazuH COIpOTUBIICHUMN.
. BzaumoiericTBrE MOCTOSTHHBIX MATHUTOB.
. MoaenrpoBaHre HEBO3MOXKHOCTH PA3JAEICHUS ITOJFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHre€ MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlercTBME MarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH TIOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMAarHUTHON MHIYKIIMH.

OnbiTel Dapajes.

3aBUCUMOCTh HAIpPaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBEHHSI.

DJIEKTPOreHEepaTOp MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomul u onvimul.

1.

o v oA~ W

10.
11.

12.

13.

14.

15.

16.

OneITel O HAOMIONCHUIO DJICKTPU3ANMHM TEN HWHAYKIUEH ©  TPHU
COTIPUKOCHOBCHHH.

UccnenoBanre AeMCTBUS DSJIEKTPUYECKOTO TMOJNS Ha MPOBOJAHUKU U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOHN 1IETIH MOCTOSIHHOTO TOKA.
V3mepeHre 1 peryJIMpoBaHUEe CUJIBI TOKA.

V3mepeHre 1 peryIMpoBaHNe HAIIPSKEHUS.

HccrnenoBanne 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPEe3UcTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHEC 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TIPOBOJAHWKA OT €ro JUIMHBI, ITUIOMIAAHM ITONEPEYHOTO
CEYCHHUs U MaTepuana.

[IpoBepka mpaBuia CIOKEHHS HANPSHKCHUH TPU TIOCISIOBATEIIBHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia A8 CHIBI TOKa TPH TApPAICIHHOM COCIUHEHUN
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUECKOT0 TOKA, UAYLIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIMHOCTH 3JEKTPUYECKOTO TOKA, BBIJCISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBaTerns.

HccnenoBanrie MAarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TIOJNSI TOCTOSIHHBIX ~MAarHUTOB TMPU  HX
00BeIMHEHUY U Pa3/ICTICHUN.

UccnenoBanne neicTBUsI IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJICUCTBUS
KATyIIKA C TOKOM M MarHutra OT CWJIbl TOKa W HAIpaBJICHUS TOKa B
KaTyILKE.

18. MI3yueHue AercTBUS MAarHUTHOTO T10JIS1 HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOIBUTATEINS.

20. 3mepenune KIIJI anexkTpoiBUraTeIbHOM YCTaHOBKH.

21. OOBITBl IO HMCCIEOOBAHUIO SIBJICHUS DJIIEKTPOMArHUTHOW WHIYKUUU:
UCCIICJOBAHUE W3MEHEHUW 3HAYECHUS WM HaIpaBiICHUS HWHIYKIHUOHHOIO
TOKaA.

9 KUIIACC

Pa3nen 8. Mexannyeckue siBJICHUS.

Mexannueckoe JABWXKEHHE. MarepuanbHas Touka. Cucrtema oOTcuéra.
OTHOCUTENBLHOCTh MEXaHMYECKOTO JABUXKEHHS. PaBHOMEpHOE NpPSMOIMHEUHOE
nBkenne. HepaBHoMmepHoe npsiMosinHeitHOe ABuxkeHue. CpeaHsis 1 MrHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiiMHEWHOe nBmwkeHue. (CB0oOOIHOE
nageHue. OnbITel ["anumes.

PaBHOMepHOE nBMXEHWE MO OKpYyKHOCTH. Ilepmon m dactota obparieHus.
JluneriHasg u yriioBas CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[Iepseiit 3axoH HeroToHa. Broponi 3akon HeroroHa. Tperunii 3akoH HeroToHa.
[IpuHIUII CYyNIEpHO3ULIMU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHHUS IIOKOsI, APYTUE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[BmxkeHune mianetT Bokpyr ConnHua. IlepBas kocmmuueckass CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aAKPEIUVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3meHenue mMmiynbca. UMIynbe cUiibl. 3aKOH COXPaHEHUS
UMITyJibCca. PeakTUBHOE IBUKEHUE.

Mexanudeckass paboTa W MOUIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsi3b d3HEepruu U padboThl. [loTeHIIManbHas YHEPrUs Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas 3Heprus cxaTo npyxunbl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUM. 3aKOH COXPAHEHHsS MEXAHUYECKOU
SHEPTHUH.

Hemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO JBMXKEHUS TeJla OTHOCUTEIIBHO Pa3HBIX TEI

OTCYETA.



AN

8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHue TyTed W TPAeKTOPUW ABUIKEHHUS OJIHOTO U TOrO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.

N3mepenune cKkOpoCTH U YCKOPEHUS MPSIMOITMHENHOTO IBUKEHMUS.
HccnenoBanne npu3HakoB PABHOYCKOPEHHOT'O JIBUKEHUS.

HaGmronenne nBrxeHus Tela 1Mo OKPY>KHOCTH.

Hab6mronenne MmexaHMuecKuX sIBICHUM, TPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ paBHOMEPHOM M  YCKOPEHHOM  JBUKEHHUH
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHMS Tella OT MAaccChl Tela W JEWCTBYIOUIEH Ha HEro
CHJIBL.

HaGmronenue paBeHcTBa CUIT IIPU B3AUMOJICHCTBUU TeE.

N3MeHeHue Beca Tesia mpu yCKOPEHHOM JBUKEHUM.

[Tepenava umiynbca Ipu B3auMOICHCTBUU TEJL.

[IpeoOpa3zoBanus SHEPTUM MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMITYJIbCa MPU HEYTIPYTOM B3aUMO/ICHCTBUM.

CoxpaHeHue UuMIyJbca mpu abCOTIOTHO YIPYTroM B3aUMO/ICHCTBUU.
HaOnronenne peakTHBHOTO JBUYKEHUS.

CoxpaHeHHue MEXaHUYECKON SHEPIUHU IIPU CBOOOIHOM IaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU MPU ABUKECHUU TeJa MO/ ICHUCTBUEM
PY>KUHBI.

Jlabopamopuwvie padbomul u onvimol.

1.

KoncTtpyupoBanue TpakTa Ijisi pa3roHa U JaJbHEUIIET0 paBHOMEPHOTO
JBYKEHUS TIapUKA U TEJIEHKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJIBXKEHUSI OpycKa WU JBUKCHUS
[IapUKa 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PABHOYCKOPEHHOM JBHKEHUU MO
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HayaJbHOU CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psJ HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJITUHAKOBEI.

UccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUSI CKOJIBXKEHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kodhGUIMEHTAa TPEHUS CKOTBKEHUS.

Ornpenenenue ECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM ABM)KCHUH Tela
110 TOPU3OHTAIILHOW MMOBEPXHOCTH.



10. Ompeenienne  pabOTBl  CHJIBI  yIIPYTOCTH TMPU  TMOAbEME Tpy3a ¢
UCIOJIb30BAaHUEM HEMOJIBIKHOTO U MOABMYKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS SHEPTUU.

Paznen 9. Mexannveckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIi: TIEPUO]I,
4acToTa, aMIUTUTyAa. MareMaTuueckuil U NpyXKUHHBIA MasTHUKU. [IpeBpaienue
SHEPTUHU MPHU K0JIeOaATETHHOM JIBHXKCHHH.

3aryxarone — kosieOaHusa.  BeiHykzaeHHble — kosneOanus.  Pe3onanc.
Mexanuveckue BosiHbl. (CBoicTBa MexaHuueckux BojiH. [IpomonbHbie U
nornepeyHble BOJHBL. JIIMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHS.
MexaHuvecKkre BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3Byka M BbicOoTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue komeOaHWi Ted IO JEWCTBUEM CHUIBI TIKECTH U CHIIBI
YOPYTOCTH.

HabGmronenue xosniebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenrie BoIHYKICHHBIX KOJIeOaHUM U pe30HaHCA.

PacnpocTtpanenue npo10abHbIX U MOMEPEUHbIX BOJIH (Ha MOJIEIH).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKUH PE30HAHC.

JIaﬁopamoprte paoomovl u onvimol.

1. OmpeneneHue YacTOThl M MEpUojia KoJieOaHUM MaTeMaTUYECKOTro
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MasTHHKA.
2. OmpezeneHne 4acTOTHI U IEPHOJA KOIeOaHU MPYKUHHOT'O MAasgTHHKA.
3. HccnenoBanue 3aBUCMMOCTHU MEpUOJia KOJIEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. WccnenoBaHue 3aBUCUMOCTHU MEPHUOJIa KOJI€OAHUN MPYKUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHMMOCTH NEpPHOJA KOJEOAHHUI Ipy3a, MOJIBEMIEHHOIO K
HUTH, OT Macchl Ipy3a.
6. ONbBITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh MepHUofa  KOJeOaHHIt
NPY>KUHHOTO MasATHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaCHHUS.
Paznea 10. Di1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  TOJIe.  OJJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
AJEKTPOMArHuTHhIX BOJH. Illkana »nekTpoMarHuUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosiHOBBIE CBOICTBa
CBETa.

Jlemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHUS.

JlyueBas ~ Momenb  cBera.  Mcrounmkum — cBera.  IIpsMonuHeEnHOE
pacnpoctpaHeHue cBeta. 3atMenus ConHua u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnienne cBera. 3akoH mpenomiieHUs cBeta. [lomHOe BHYyTpeHHEe
OTpaX€HHE cBeTa. LVICmonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xonm onayuedr B guH3e. OnTuyeckas cucrema ¢oToanmnapara,
MHUKpOCKONAa M Tejeckoma. [7a3 kak onTudeckass cucrema. bIM30pyKocTh U
JTATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HptoToHa. CroxxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucmnepcus ceera.

Jlemoncmpauuu.

[IpssmonuHeiiHOE pacpOCTpaHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Onruyeckuil CBETOBOJ.

Xon nmydei B cobuparomieii TuH3e.

Xox JIyder B pacCEeMBAIOIIEH JIMH3E.

[Tomyuenune n300pakeHU ¢ TOMOIIBIO JINH3.

[Tpunmun aevicTBus doToammapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rinasa.

11. PaznoxeHue 6enoro cBera B CHEKTP.

12. [lomy4yenune 6em0ro cBETA MPH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopmusie pabomel u onvimel.

1. HccnenoBanne 3aBUCUMOCTH YIJIa OTPaXK€HUsI CBETOBOIO Jyda OT yria
naJICHUS.

2. M3yuenue xapakTepuCTUK H300paXeHUs MPEAMETA B INIOCKOM 3epKalie.
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3. HccnenoBanue 3aBUCUMOCTH yTila MPEJIOMIICHUSI CBETOBOIO JIyya OT yria
I1aJICHUS] HA TPAHULE «BO3LYX—CTEKIIO».



4. TlomydeHnue n300pakeHHI C TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparoien
JIVH3BI.

6. OnbITHI 110 Pa3yIOKEHUIO OEJI0ro CBETa B CIIEKTP.

7. OmbITHI MO BOCHIPHUATHUIO I[BETA MPEIMETOB MPU MX HAOIIOJIEHUU uepes
I[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIe IBJIeHUS.

Onwitel Pe3epdopna u ruanerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue v norionieHne ceera artoMoM. KBaHThl. JInHeYaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anba-, 6eTa- U ramma-usinydenus. CTpoeHrne aTOMHOTO
anpa. Hyknonnas wmoxenp artomHoro snpa. M3orombel. PannoakTuBHBIE
npespaienud. [lepuoa nonypacnana aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMsS 3apsI0BOTO M MAacCOBOI'O YHCEIL.
DHeprus CBA3M aTOMHBIX saep. CBA3bp Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Mctounuku sneprun CosiHLa U 3BE3 L.

SnepHas osHepretuka. JleMCTBUA pPagUOAKTUBHBIX H3JIyYEHUW HA >KUBBIC
OpraHUu3MBbl.

Hemoncmpayuu.

1. CnexTpbl U3Ty4YEHHS U MOTJIOUIECHUSI.

2. CHexTpbl pa3au4HbIX T'a30B.

3. Cnekrtp Boaopoaa.

4. HaOmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3ITYYEHUH.

6. Perucrpanus usiydeHusi NpUPOIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HabGmroneHue CIIONIHBIX U JIMHEWYATBIX CIIEKTPOB U3JTYUYEHHS.

2. HccnenoBaHue TpEeKOB: W3MEPEHHME IHEPTrUM YACTULBI IO TOPMO3HOMY

nyTH (1o dotorpapusim).

3. H3mepenue paanoakTUBHOTO GOHA.

IHoBTOpPHUTEILHO-0000 1A LU MOIYJIb.

[ToBTOpHUTENBHO--00001AONTNIT MOy b TIPEIHA3HAYEH JJISl CUCTEMATU3alUN
U 0000IIeHHs  MPEAMETHOTO  COACpXaHUs M ONbITa  JACSITEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUEHUHU BCEro Kypca (PU3MKH, a TaKkKe IS MOATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMEHy 10 (Qu3uke [isi OO0y4arommxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MPEMET.

[Ipn M3ydeHUM AAHHOTO MOIYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIbI
JesITeNbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBACTCS TOCTHKEHUE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  PE3yJIbTaTOB  00ydeHUs, (QopMHUpyeTCs
€CTECTBEHHOHAY4YHasl I'PaMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEIOBAHUS



SIBJICHUM npupoabl WM TCXHHUKH, OBJIIAACHHC YMCHHUSIMU 00BACHSITH (1)I/ISI/II‘ICCKH6
ABJICHHUA, IIPHUMCHAA IIOJIYYCHHBIC 3HAHMA, PCIIAaTb 3adadd, B TOM YHCIIC
Ka4CCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

HpI/IHHI/IHI/IaHBHO I[GSITCJ'IBHOCTHI)Iﬁ XapaKTCp AJAaHHOI'O pa3cjia PCaIn3yCTCA
3a CYET TOro, YTO 06yqa}oumec;1 BBIIIOJIHAIOT 3aJddHHsA, B KOTOPBIX HM
npcaaaracTcs:

Ha OCHOBC IIOJYYCHHBIX 3HAHUU paciio3HaBaTb M HAY4YHO O0OBSACHATH
(bI/ISI/ILIEECKI/IG SIBJICHHUS B OKpY)KaI-OHICﬁ npupoac u HOBCCHHGBHOﬁ KU3HU,

HCIIOJIB30BATh HAYYHBLIC MCTOAbI UCCIICAOBAHUA (1)I/ISI/II-I€CKI/IX HBHCHHP'I, B TOM
YUCJIC OJIA IIPOBCPKU THITOTE3 U MTOJTYUCHUA TCOPCTUUCCKUX BBIBOIOB,

OOBSACHATH HaY4YHBIC OCHOBBLI HanOoJiee BaKHBIX I[OCTI/DKCHI/II\/'I COBPCMCHHBIX
TCXHOJIOFPIIZ, HalIpuMEp, MPAKTUIYCCKOTO HUCITIOJIb30BAHHA PA3JIMUYHBIX KCTOUYHHUKOB
OHCPIruM Ha OCHOBC 3aKOHAa IPCBpallilCHUA U COXPAaHCHUSA BCCX M3BCCTHBIX BHI0B
OHCPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YJaCcTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS S

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3HYECKON HayKU;

— HEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJACHHH OOIIECTBEHHO 3HAUMMbIX
U OTUYECKUX MpoOJieM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUN (PU3UKH;

— OCO3HAHUE BAXXHOCTU MOPAJbHO--3TUYECKUX IPUHIIMIOB B JIEATEIBHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHUSA:

— BOCIPHUSTHE ICTETUYECKHX KauecTB (PU3NUYECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKHM KakK MOIIHOTO HHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaAXXHEUILIECH COCTABIISIOLICH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOW JIOOO3HATEIBHOCTH, MHTEpPECa K HCCIIEI0BATEIbCKON
NESATENbHOCTH;

S) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI U  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpasza >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpPaBWJI OE30IaCHOTO TOBEICHHS Ha
TpPaHCIOPTE, Ha JOPOrax, C IEKTPUYECKHUM U TEIUIOBBIM 00OPYIOBaHHUEM B
JOMAILIHUX YCIIOBUSX;

— chOpMUPOBAHHOCTh HaBbIKa pediekcuH, MpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4eJioBeKa;

6) Tpya10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4yaCTUE B PEIICHWHM MPaKTUYECKHX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allud, TOpojJia, Kpas) TEXHOJOTUUECKOH U



COIIMAJIbHOW HAIPaBJICHHOCTH, TPEOYIOIMX B TOM YHCIEe U (U3HUYECKUX
3HAHMU;

e — MHTEPEC K MPAKTUYECKOMY H3YUYCHUIO TIPO(eccHil, CBI3aHHBIX C (PUUKOI;

e 7)3K0JOrHY€CKOro BOCIIUTAHUA:

e — OpHWEHTANMsS HA TpUMEHEHWE (U3MUECKUX 3HAHWKA JUIsl PEIIeHUs 3a1ad B
0o0JacTh OKpY’KaloIed cpenbl, IUJIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MOXHBIX ITOCIIEICTBUH JIJISI OKPYKAIOILIEH CPEBI;

e — OCO3HaHHE TJI00ANTBHOTO XapaKTepa SKOJIOTMYECKUX MPOoOJeM W MyTed HX
penieHus;

e 8) ajanranuMm K U3MEHSIOIIUMCH YCJOBHAM COLMAJBLHON W NPHUPOIHOH
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBHINOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAMPaBIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTHUX,

e — TIOBBIIIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NeSTeNIbHOCTD;

e —NOTPeOHOCTH B POPMUPOBAHUH HOBBIX 3HAHHI, B TOM YUCIE POPMYIHPOBATH
UJIeH, TIOHATHSA, TUTIOTE3bI 0 GU3HUECKUX 00BEKTaX U SBIICHUSX;

e — OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
bu3uKH;

e — IUJAHUPOBAHHE CBOETO PA3BUTHS B TNPUOOPETEHUH HOBBIX (PUIUUYECKUX
3HAHMU;

e — CTPEMJICHHE aHAIM3UPOBATDH U BHISBIATH B3aUMOCBS3U IPUPOJIBI, OOIIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHNEM (DHU3UUECCKUX 3HAHUMH;

e — OIGHKA CBOUX JICUCTBUU C Y4YETOM BIMSHUS Ha OKPYXKAIOIIYIO Cpeidy,
BO3MOJKHBIX TJIO0ATBHBIX MOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OoCBOeHHS mporpamMmbl 10 (QHU3MKEe HAa YPOBHE OCHOBHOI'O
oOrmiero oopa3oBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE [T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ISHCTBUS,
KOMMYHUKATHBHBIE  YHHBEPCAJIbHBIC  Y4cOHBIC  JCHUCTBHS,  PETYISTHBHBIC
YHHUBEpCAIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTeJbHBbIC YHMBEPCAJIbHBIC YYeOHbIE AeHCTBUSA

Ba3oBble Jjoruueckue 1eficTBUA:



BBISIBIISIT M XapaKTEpU30BaTh CYIICCTBEHHbIE TMPU3HAKA OOBEKTOB
(ssBNIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS JJIs
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBJICHUSIM;
BBISIBJIAITH TTPUYMHHO--CJICJICTBEHHBIC CBS3M IMPU H3YyYCHUH (PHU3UIESCKHIX
SIBIICHUH ¥ MPOIIECCOB, JIENATh BBHIBOJBI C UCIIOH30BAHUEM JICAYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIFOUEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(U3NIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCO0 pelIeHus Yy4deOHOW Quznueckoit
3ajlayu (CpaBHEHHE HECKOJIBKHMX BApHUAHTOB PEIICHUs, BHIOOp HamOoJjee
MOJIXOJISAIIETO C YIETOM CaMOCTOSTEIBLHO BBIJACICHHBIX KPUTEPUCB).

Bba3oBble HccaenoBaTeJbCKHE 1eCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY OMBIT, HECIIOKHBIH
(u3MUeCKUil 3KCHEPUMEHT, HEOOJIBIIOE UCCIeI0BaHue (PU3NYECKOTO
SABJICHUS;

OLICHUBaTh HAa MNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOIIOACHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3MPOBAaTh  BO3MOXKHOE JalibHEMIlee pa3BUTHE  (PUIUUECKUX
MIPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nHpopmanmei:

MPUMEHSTh Pa3IUYHbIC METOMIbI, HHCTPYMEHTHI M 3aIPOCHI IPU MOUCKE U
orOope WHGPOPMAIUU WM JIAHHBIX C YYETOM TPEUIOKCHHON ydeOHOMH
dusnueckoii 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITUIO
pa3IMYHBIX BUIOB U ()OPM IIPEIICTABICHHS;

CaMOCTOSITEITLHO ~ BBIOMpaTh ONTHMAJIbHYIO (opMy MpeacTaBiIcHUS
uHPOpMAIMU W WIIIOCTPUPOBATh pelIacMble 3aJa4d  HECIOXHBIMU
CXeMaMH, TuarpaMMaMi, HTHOU TpaduKoi U MX KOMOMHAIIHSIMH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

B X0j¢ OOCyXJeHHsI y4eOHOTO MaTepuala, pe3yiabTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYX IAEMON TEMBI U
BBICKA3bIBaTh HJICW, HAICJICHHBIC HA PEIICHUE 3aJa4l W TMOJJep>KaHue
Onaro>kej1IaTeIbHOCTH OOIIECHUS;



COMOCTAaBIISATh CBOU CYXKACHHUS C CYXKICHHSIMH JAPYTHMX YYaCTHHKOB
Jranora, OOHapy>KHBaTh Pa3jINdKre U CXOJICTBO MO3UIIUN;

BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOIMYHO MPEJACTABIATh PE3YIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OTBITA
(aKCTIepuMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W WCIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOW |
WHIUBHUyaIbHOW palbOThl TIPH pEHNICHUH KOHKPETHOH (u3maeckoi
poOJIEMBbI;

NPUHAMATH [IeTTH COBMECTHOH JIESATEIBHOCTH, OPTaHU30BBIBAThH JEHCTBUS
no e€ JOCTIKEHHUIO: paclpeielisaTh poiH, OOCYKIaTh MPOIECCH |
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, JIOCTUTasi KAYSCTBEHHOTO pe3y/IbTaTa Imo
CBOCMY HAIPABJICHUIO W KOOPJAWHHPYS CBOM JICUCTBHS C JIPYTUMHU
YJIeHaMU KOMaH/Ibl,

OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIUI TMPOIYKT IO KPUTECPHUSIM,
CaMOCTOSATEIHLHO CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Camoopranusanus:

BBISIBIISATh NIPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CUTYyalMsIX, TPEOYIOUIUX
I petieHust (PU3NYECKUX 3HAHUM;

OpUEHTUPOBATbCS B  PA3IMYHBIX MOAXOAAX MPHUHATHUS  pPELICHUN
(MHAMBUAYaTbHOE, MPUHATHE pEUIEHUS B TPYyIIE, NMPUHATHE pPELICHUN
rpynmnom);

CaMOCTOSATEIBHO COCTABJISITh AITOPUTM PELICHUs (PU3UUECKON 3aauK WUIIH
IUIAHA UCCIIEJOBAHMS C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBAaTh PEAIaraéMble BApUAHThI PEILICHUN;
JIeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JABaTh aJICKBATHYIO OLICHKY CUTyalluHd U MPEIaraTh IJlaH €€ U3MECHECHUS,
OOBSCHATh TPHUYUHBI  JTOCTIDKCHHSI  (HEJIOCTHKEHUS) PpEe3yIbTaTOB
NEeSATENbHOCTH, JaBATh OLICHKY IPUOOPETEHHOMY ONBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHUCIE B XOJI BBIIOJIHEHUS
¢u3nueckoro WMCCIEeNOBaHWA WJIM TIPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyallWid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTH ce0sl Ha MECTO JPYroro 4ejloBeKa B XOJ€ CIopa WU JTUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYIOro;



NpU3HABaTh CBOE MPABO HA OIMMOKY MPHU PEIICHUHN (HU3NIECKUX 3a]1a4 WK
B YTBEPKJICHUAX HAa HAYYHBIC TEMBI U TAKOE K€ IIPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K xonity o0yuenus B 7 kjacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (U3MYECKHE U  XMMHUYECKHE  SIBJICHUA,
HaAOJIIOICHUEe, DKCIIEPUMEHT, MOJIENb, TUIMOTE3a, €IWHHULBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIKEHHE (paBHOMEpHOE,
HEpPABHOMEpPHOE, NPSIMOJMHEWHOE), TPACKTOPHs, pPAaBHOJEHCTBYIOIAS
cuna, gedopmanus  (ympyras, — IUIACTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznmuuath siBiaeHus (auddysus, TEIIOBOe JBMXEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEpPHOE  JBW)KEHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpallleHUsI, Tepefada JAaBjieHUs TBEPABIMU TeJNaMH, KUJIKOCTAMH U
razamy, armMocdepHoe JaBlieHHE, IUIaBaHWE TeJ, MpeBpallCHUs
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUI0 WX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX  (PU3MUECKUX  SIBICHUU B
OKpY>KaloIlleM MHpe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJE:
MPUMEPHI JIBUKEHUS C PA3JIMUYHBIMU CKOPOCTSMH B KMBOM M HEXUBOU
Npupose, ACUCTBUE CWJIBI TPEHUS B MPUPOJAEC U TEXHUKE, BIMSHUE
aTMOC(epHOIo JaBJICHUS Ha KUBOW OpraHu3M, IUIaBaHUE PbIO, pblyarv B
TeJIe YeJIOBEKa, MPU ATOM MEPEBOIUTH MPAKTUICCKYIO 3a7a4y B yUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3UUECKUX SIBIICHU;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeJl U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢usnueckue BeTWYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CUJIA YIPYTrOCTH, CHUJIa TSIKECTU, BEC
Tela, cuila TPEeHUs, AaBieHHe (TBEPAOro Tela, KUJIKOCTH, Trasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbI, KOI(QOUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KHHETHYECKas W TOTCHIMAJIbHAS JHEPTHsl), MPU OMHUCAHUM MPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICI  HMCHOJIB3YEMbIX  BEJIWYHMH, HX
0003HaueHUsT W €IAUHUIBI (U3HUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JIPYTUMHU BEIIMYWHAMH,
CTpOUTH TpaprKu N3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHe SBICHUS U IPOLECCHI,
UCIIOJIb3YysI TIPAaBWJIA CIIOXKEHUSI CUJI (BIIOJIb OJHOM MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIoO paBHOBecUs pbluara (0y10ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPruM, NpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMChIBATh €T0 MATEMATHUYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3UUECKHUE SIBICHUS, ITPOIIECCHl U CBOIMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUl MPAKTUKO-OPUEHTUPOBAHHOTO XapakKTepa:
BBISIBJISIT PUYMHHO--CJIEICTBEHHBIEC CBSI3H, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUM, PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiath pacu€rHble 3ajadyd B 1—2 JEHCTBUSA, MCMOJb3YysS 3aKOHBI U
dopMyIbl, CBsI3bIBaIONIME (DU3MUYECKUE BEJIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBUS 33J1a4Ml 3aIIUChIBATh KPATKOE YCJIOBUE, MOACTABISTh (PUINYECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJUTH PAcyEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE ISl PEIIeHUs 3a7a4, OLEHUBATh PEATTMCTUYHOCTD
NOJIyYeHHOHN (PU3UYECKOUN BEJIMUMHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEUIUTh MpPU HNOMOLIU
(u3MYECKUX METOJIOB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISAThH IIPOBEPSIEMOE
npeanosjaoxkenue  (rumoresy),  pazidyaTb W UHTEPHPETUPOBATH
MOJIYYEHHBI pEe3yJbTaT, HAXOJIUTh OLIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITBI 1O HAOMIONEHUIO (PU3UYECKHX SBJICHUN WIH
buzndecKux CBOICTB TEI: dbopmyIupoBaTh MIPOBEPSEMBIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOT0 000pYAOBAHMS,
3aMKChIBATh X0/ ONBITA U (POPMYIUPOBATH BBIBOJIBI;

BBIIIOJIHATh TNPSMbIE HM3MEPEHUS PACCTOSIHMS, BPEMEHHM, Macchl Teda,
o0béMa, CHUJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX U
u(poBbIX MPHOOPOB, 3aMUCHIBATh MOKA3aHUA MPHOOPOB C YUYETOM
3a/IaHHOM a0COJOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIUMYUHBI OT
IpYrofd C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCHMOCTH NYTH
PAaBHOMEPHO JBIXKYLIEroCs Tela OT BPEMEHW JBHKECHHS Tela, CHUJIbI
TPEHHUs CKOJIBKEHUS OT Beca Tela, KayecTBa 00pabOTKU MOBEPXHOCTEHN Tell
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IIOIIAI CONPUKOCHOBEHUS TEN, CHIIbI
YIOPYTrOCTH OT YAJUHEHHs MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPY’KEHHON YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYKEHO TeJl0, YCIOBUM
IUIaBaHUS TeJ, YCJIOBUN paBHOBECHs pbluara M OJOKOB), y4yacTBOBaTbh B



IUIAaHUPOBAHUM y4yeOHOro HCCJeOBaHUs, COOMpaTh YCTaHOBKY U
BBIMOJHATh WU3MEPEHUs, Clenys MpeaoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabpTaThl IMOJIYYEHHOH 3aBUCHMOCTH (U3UYECKUX BEJIMYUH B BHJIE
NpEeUIOKEHHBIX TaONull U TrpauKOB, JAejaTh BBIBOJBI MO pe3ysbTaTaM
UCCJIeIOBAHNUS,

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEJIUYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO Teja, CHUJla TPEHHSI CKOJIbKEHHS,
JaBJI€HUE  BO3/yXa, BBITAIKUBAIONIAs  CWJia, JIHCTByIOIIass  Ha
NOTPY>KEHHOE B KHUAKOCTH TeJI0, KOIDOUIIMEHT IOJIE3HOTO JeHCTBUA
OPOCTBIX MEXaHU3MOB), CJEAyd TMPEUIOKEHHON WHCTPYKUUU: TPHU
BBITIOJIHEHUH HW3MEPEeHHU COOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U
BBIUMCIISATh 3HAUEHHE UCKOMOW BEITMYMHBI,

coOJro1aTh MpaBuiia TEXHUKU 0€30IacCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py0BaHHEM;

yKa3blBaTh MPUHLHUIBI ACUCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOWCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phlyar, MOJBUAHBIN 1 HETOJBUAKHBIN OJ0K, HAKIOHHAS! TTIOCKOCTh;
XapaKTepu3oBaThb MPUHLMIBI  JEHCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHus (B TOM 4YHUCIE:
MOJAIIMITHAKY, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKUA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, aPEOMETP), UCIIOJIb3Yys 3HAHUS
O CBOMCTBaX (PU3NYECKUX SIBICHUA U HEOOXOIMMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTHL  NpUMEphl  (HaxXoAWTh  HMH(OpPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (PU3MYECKUX 3HAHUUA B IIOBCEJIHEBHOM
KU3HH JUIs oOecriedyeHrs 0e30MacHOCTU MpHU oOpallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3JI0pPOBbsI M COOIIOJCHUS
HOPM 3KOJIOTUYECKOT0 MTOBEACHUS B OKPYKAIOIIEH Cpee;

OCYILECTBISATH OTOOp HWCTOYHUKOB HH(opmanuu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM M NyTEM CpPaBHEHHsA pPAa3JUMYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHINOJHEHUH yUEOHBIX 33aJJaHUi Hay4YHO--TIOMYJISIPHYIO
JaUTEepaTypy (PHU3MUECKOro COAEp:KaHMs, CIPABOYHbIE MaTepHalbl,
pecypcel cety HTEpHET, BiaaeTh NpuémMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciie MyOJIMYHO JiejaTh KpaTKUE COOOIICHUS O pe3yibTaTaX MPOEKTOB
WK y4eOHBIX WCCIENOBAaHUN, TPU HTOM TPAMOTHO HCIOIH30BAThH
M3YYCHHBIA TIOHSATHHHBIA amnmapaT Kypca (QU3MKH, COMPOBOXKIATH
BBICTYILJICHUE ITPE3EHTALUEN;

IPU BBINOJTHEHUM YYEOHBIX MPOEKTOB W HCCJIEAOBAHUM pacCIpenessiaTh
00s3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABICHHBIMHU 3aj[auaMu,
CIEAUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUM, aJEKBaTHO OLECHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TPYIIIbI,  BBICTPAUBAaTh
KOMMYHHUKAaTHUBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koniy oOyuenus B 8 ki1acce npeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

WCIIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JIBU)KECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEILIECTBA, KPUCTAIIIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/yXa, TEMIEepaTypa, BHYTPEHHSI DHEpPrusi, TEIUIOBOM JBUTrATElb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FJIEKTPUUYECKOE M0JI€, TPOBOAHUKHI
U JUDJICKTPUKH, IOCTOSIHHBIN SJIEKTPUUECKUM TOK, MATHUTHOE T0JIE;
paziuuarh SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaThe, Terionepesaaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KANTMJUISIPHBIC SBJICHUS, UCIIAPECHHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTa/uiM3auusi (OTBEpJEBaHUE), KHUIICHUE,
Temionepeaaya (TerIONpPOBOAHOCT, KOHBEKIIHSI, U3JIyYEHUE),
AJIEKTPU3AIUS TEJ, B3aUMOJICUCTBHUE 3aPANIOB, JCUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJCHCTBUE MATrHUTOB, JCHUCTBUE
MarHUTHOIO TMOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKITUS)
10 ONHUCAaHUI0 WX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3MUECKUX  SBICHUUA B
OKpY’KaloIIeM MHpE, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUWE M KaNWJUISIPHBIE SIBIICHUSI B TMPUPOJE,
KpUCTAJIbI B mpupoie, uznydeHue CoJiHIla, 3aMep3aHUe BOJIOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHNE POCHI, TYMaHa, UHES, CHETa, DIICKTPHUUECKHUE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
mone 3emuH, Jpedd MOoIOCOB, pOJIb MAarHUTHOTO TIOJS JJIsS JKU3HU Ha
3emiie, MOJIIPHOE CUSHUE, ITPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJACIIATH CYIICCTBEHHBIE CBOMCTBA (NMPU3HAKH) (PU3HYECCKUX
SIBIICHUI;

OTIMCHIBATh M3yYCHHBIC CBOMCTBA TeNI U (PU3UYCCKHE SBJICHUS, UCIIOJIB3YS
bu3nuYecKre BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHS, KOJUISCTBO
TEIUIOTHI, YJieJibHAsg TEIUIOEMKOCTh BEIIECTBa, VYJEIbHas TEIJIoTa



IUTaBJICHUS, yJENbHAs TeIJIoTa IapooOpa3oBaHMs, YJelbHas TeIioTa
CrOpaHHs TOIUIMBA, KO3()PPUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAallVHbl, OTHOCHUTEJIbHAs BIIAJKHOCTb BO3/yXa, JJEKTPUUYECKUN 3apsii,
CHJIa TOKA, 3JIEKTPUYECKOE HAINPSIKEHHUE, CONPOTHBIICHHE ITPOBOJIHUKA,
yIeIbHOE  CONPOTUBIEHUE  BeElleCcTBa, pabora U MOUIHOCTh
AJIEKTPUYECKOTO0  TOKa), TpU ONHCAHUM TPaBWIBHO  TPAKTOBATh
(u3nYecKuil CMBICT MCIHOJB3YEMBIX BEIMYMH, 0003HAYEHMS] U €AUHHULIBI
(u3nYecKuX BEIUYMH, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOIIUE JIAHHYIO
(u3nYecKyt0 BEIMYMHY C JPYrUMH BEIMYMHAMHU, CTPOUTh Ipaduku
U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KUHETUYECKON TEOpUU
CTPOEHHS BEeIEeCTBA, MPUHIIUI CYNEPHO3UIUU MOl (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsiaa, 3akoH OMa ajs ydacTKa LEenu, 3aKOH
Jixoyns—JleHnia, 3aKOH COXpaHEHHs DJHEpPruy, IpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3aIlMCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE NPOLECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 TOrHYecKux
iaroB ¢ omnopoi Ha 1—2 H3y4YEeHHBIX CBOWCTBA (PUBMYECKHUX SIBICHHIA,
(pU3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuiatb pacuy€THhle 3amadyd B 2—3 JEWCTBUSA, HCHOJIb3YSd 3aKOHBI U
dbopmynibl, cBsi3bIBaIONINE (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
YCJIOBHMS 3aJlayd 3allMChIBaTh KPATKOE YCIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUsA 3aJadd, BbIOMpaThb 3aKOHBI U  (QOPMYJIHI,
HEOOXOaUMbIE g €€ penieHus, NPOBOAUTH PACUETHl U CpPABHUBATH
MOJIyYEHHOE 3HaUYE€HHUE (PU3NYECKOIN BEIMUYHUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO pEIIUTh MpPU HOMOLIU
(U3NYECKUX METOJIOB, HCIIONb3ysS OMHCAHHUE HCCIEIOBAHMS, BBLACIATH
IIPOBEPAEMOE  IPEANOJIOKEHHE, OLIEHUBAaTh MPABWIBHOCTh IOPSAKA
IIPOBE/ICHUSI HCCIIEIOBAHUS, 1€T1aTh BHIBOJIBI;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WU
(u3nYecKuX CBOMCTB Tell (KalUJUIAPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTyphbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHMsl NpPU M3JIYYEHHH OT LBETa MU3Iydarowmed (ITOIJIOIArOIIEi)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYPBI KUIKOCTH H
IIoMAaM €€ TIOBEPXHOCTH, JJIEKTpU3alUs Tel W B3aUMOJCHCTBHE
ANEKTPUYECKUX  3aps/ioB, B3aMMOJEHCTBHE IIOCTOSHHBIX MArHUTOB,



BU3yaJIM3alllsl MarHUTHBIX II0JIEH MOCTOSHHBIX MAarHuWTOB, JEHCTBUS
MarHuTHOTO TOJII Ha NPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHura,
CBOMCTBAa 3JIEKTPOJBUIATEIsl MOCTOSHHOTO TOKa): (POPMYJIMPOBATH
poBepsieMble MPEANONIOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHMsl, OMUCHIBATH X0/ OIbITa U (POPMYJIMPOBATH BBHIBOJIBI;
BBITIOJIHATh ~ MPSMbIE  U3MEPEHUS  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3MlyXa, CHJIbl TOKAa, HAMNpPsDKEHUS C HCIOJIb30BAaHUEM
aHAJIOrOBBIX MPUOOPOB U JATUMKOB (DU3MYECKUX BEIMYMUH, CPaBHUBATH
PE3yNbTAThl U3MEPEHUN € YUETOM 3aJaHHON aOCOTIOTHOMN MOTPEIIHOCTH;
IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BETUYMHBI OT
Ipyrol ¢  HCHOJB30BAHMEM  NPSIMBIX HU3MEPEHHH  (3aBUCHMOCTH
COMPOTHBIICHHUSI TMPOBOJHUKA OT €ro JUIMHBI, IJIOMAJAA MOIMEPEYHOTO
CEYCHUs U YACTHHOTO CONMPOTUBICHUS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYLUIErO0 4epe3 [MPOBOJHUK, OT HANpsDKEHUST Ha  IPOBOJIHUKE,
UCCJIEIOBAaHUE TOCIEAOBATEIbHOIO M MNapaJUyIeIbHOTO  COEAMHEHUHN
NPOBOJHUKOB): TUIAHUPOBATh HKCCIEAOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIOTHITh WM3MEPEHUS, Clenys MPeajoKEHHOMY IJIaHy, (UKCHPOBATH
pe3yabTaThl MOTYYEHHOW 3aBUCHMOCTH B BHAE TaOMUIl U Trpadukos,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIEAOBAHMS;

MPOBOJNUTH KOCBEHHBIC HW3MEpPEHHUS (PU3NYECKUX BeIWYMH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHHE NPOBOJHWKA, paboTa u
MOIITHOCTh JJIEKTPHUUECKOT0 TOKa): IJIAaHHUPOBATh W3MEpPEHUs, coOuparthb
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIENys MPEAT0KEHHON WHCTPYKIUH, U
BBIUUCIISTh 3HAUCHNE BETHUNHBI,

coO01aTh MpaBuila TEXHUKU 0€30IaCHOCTH IIPH padoTe ¢ J1abopaToOpHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JACUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HMX OMNHCAHHWS (B TOM YHCIE:
CHUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIbTMETP, CUETUYUK JJIEKTPUUYECKOW DHEPTHH, SIEKTPOOCBETHTEIbHBIC
MpUOOPHI, HArPEBATEIBHBIC JIEKTPONPUOOPHI (TIPUMEPHI), ITCKTPUICCKUE
MPEIOXPAHUTEIH, JICKTPOMArHUT, AIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJNIb3YSl 3HAHHUA O CBOMCTBaX (M3MYECKUX SIBICHUM M HEOOXOIMMbIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA U H3MEPHUTEIbHBIC
npuboOpel MO CXE€MaM M CXEMaTHYHBIM PHUCYHKaM (5KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, THTPOMETpP, JBUraTeNIb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKON, PEOCTar), COCTaBIATh CXEMbI 3JIEKTPUUYECKHUX



Lenen ¢ MocjaeAoBaTeIbHbIM U MAPaJUICIbHBIM COEIMHEHUEM 3JIEMEHTOB,
paziunyasi ycJIoBHbIE 0003HAUEHHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETICH;
OPUBOAMTH  MpUMEphl  (HAXOAUTh  MHPOPMALUMIO O  IpHUMEpax)
IPaKTUYECKOTO HCMOJIb30BaHUS (U3UYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHuu ¢ MpudopaMu u
TEXHUYECKUMHU YCTPONWCTBAMH, COXPAaHEHHUS 3JI0pPOBbS U COOIIOACHHUSA
HOPM 3KOJIOTUYECKOT0 MTOBECHUS B OKPY’KaIOLLEH Cpe/ie;

OCYILECTBIATh MOUCK HMHpOpMALMK (U3NYECKOTO COJAECPKAHUS B
WHTepHeTe, Ha OCHOBE HUMEIOLIUXCA 3HAHUW M NYyTEM CpaBHEHUS
JONIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIACHATh  MHQOpMAIMIO, KOTOpas
ABJISIETCS IPOTUBOPEYUBOM WIIK MOKET OBITh HEJOCTOBEPHON;
UCII0JIb30BaTh NP BBIMOJHEHUN YUEOHbBIX 3a/IaHU HAYyYHO--TOMYJISIPHYIO
JTUTEPATYPY  (PU3UYECKOrO0  COJIEp)KaHMs, CIPABOYHbIE MaTepualbl,
pecypcbl ceTd VIHTepHeT, BnajeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(GOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHBMEHHBIE M KpPATKUE YCTHBIE COOOIIEHHS,
0000mass wHGOpPMALUIO M3 HECKOJBKUX HCTOYHHKOB (DU3UYECKOTO
colepXaHusi, B TOM 4YHUCJIe MYOIMYHO TMPEACTaBIATh PEe3YJIbTaThl
NPOEKTHOW WJIM HCCIEA0BATENIbCKON NEATEIbHOCTH, P 3TOM I'PAMOTHO
UCIIONIb30BaTh M3YYEHHBIM TMOHATHMHBIA anmapar Kypca (QU3HKH,
CONPOBOXK/IAaTh BHICTYIVICHHE NPE3EHTALINEH;

IpPU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HCCIECIOBAaHUN (DU3UUECKUX
MPOLIECCOB pacHpeniesTh OO0sA3aHHOCTU B TPyNIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 32 BBINOJHEHUEM IUJIaHA JACUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLIEHMBAaTh COOCTBEHHBIA BKJIaa B
JESTENbHOCTD IPYIIbI, BEICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3periaTh KOH(DIUKTHI.

K xonmy o0yuenust B 9 kjacce rmpeMeTHbIC pe3ylbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOyUAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh IOHATHSA: CHCTEMa OTCY€Ta, MaTephalibHas TOYKa,
TPAaeKTOPHsI, OTHOCUTEIHLHOCTh MEXAaHHYECKOTO ABIKEHHUSA, edopmanus
(ympyrasi, mjgacTH4ecKasi), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3Kd, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEJO,
LEHTP TSHKECTU TBEPIOTO Tela, paBHOBECHE, MEXaHMUECKHE KojeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3BYK, 3JEKTPOMArHUTHbHIC BOJIHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTH,
CHEKTpPbI UCITyCKaHUs U MOIJIOIIEHHUs, anb(a-, OeTa- U raMma-u3JIy4eHus,
W30TOIBI, SIAEPHAS] SHEPreTHKA;



paziuuath sBJI€HUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE NPSMOJIMHENWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TNPSIMOJIMHEWHOE JBUKEHUE, CBOOOIHOE
NaJIcHUEe TeJl, PABHOMEPHOE JIBH)KEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBUKEHUE, KOJeOaTeNIbHOE NBIKEHUE (3aTyXarollue |
BBIHYXKJICHHBIE KOJIeOaHUs), pE30HAHC, BOJHOBOE JIBIJKEHHE, OTPa)KEHUE
3ByKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKeHUe OeIoro cBeTa B
CHEKTp M CJIOKEHHE CHEKTPalIbHBIX I[BETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIEKTpa
U3TyYEHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (U3WYECKUX  SIBJICHUM B
OKpYyXarolieM Mupe (B TOM uucie (pu3nueckue SBJICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEHUE M1aHET COTHEYHOU CUCTEMBI, pEAKTUBHOE
JBIDKCHHE KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMU,
3eMJIETpSICEHHE, CEMCMUYECKHEe BOJHBI, I[yHaMH, 53XO0, IIBeTa Tell,
ONTUYECKUE SIBJICHUSI B MPUPOJIC, OMOJIOTHUYECKOE JICUCTBUE BHUAUMOTO,
yIbTPaQUOJIETOBOTO ¥ PEHTTCHOBCKOT'O M3JIYyYEHUM, €CTECTBEHHBIN
pPaIuOaKTUBHBIN (DOH, KOCMUYECKHE JIYy4Yd, PaJUOaKTUBHOE H3IIyUEHUE
MPUPOJHBIX MHUHEPAJIOB, [JEWCTBUE PAJAMOAKTUBHBIX U3JyYCHUH Ha
OpraHu3M YeJIOBEKa), MPU ATOM NEPEBOAUTHL MPAKTUUECKYIO 3a/Jady B
y4eOHYI0, BBIJCISATh CYIIECTBEHHBIE CBOMCTBa (MPU3HAKH) (PUBHUECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeJl U (PU3UUYECKUE SIBJICHUSI, UCIIOJIb3YS
dbu3nyeckre BEIMYUHBI (CPEAHSII U MIHOBEHHAas CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBU)KCHUHU, YCKOPEHHE, IMEpPEeMEICHHUE, MyTh, YIIOBas
CKOpPOCTh, CHJIa TpPEHHS, CHUJIa YNPYrOCTH, CHIa TSKECTH, YCKOPEHUE
CBOOOJIHOTO TIAJICHHs, BEC Tela, HMIYJbC TeJla, HUMITYJIbC CHIIBI,
MEXaHuueckas pabdoTa M MOIIHOCTb, MOTEHUUANbHAS JHEPTUsl Tela,
MOAHSATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS YHEPrus CoKaTou
NPY>KUHBbI, KUHETUYECKash DSHEpPrusi, IOJHAs MeEXaHW4YecKasi »HEprus,
MEepUOJ U YacToTa KoJieOaHUi, IIMHA BOJHBI, TPOMKOCTb 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMIIEHUS CPEJibl), P ONMKUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MUYECKUH CMBICIT HCIIOJIB3YEMbIX BEJIHYUH,
0003HaueHUsI W EIUHUIBI (U3HMUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JIPYTUMHU BEIIMYMHAMH,
CTPOUTH TpahUKK U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3UUECKUE SIBICHUS M IPOIIECCHI,
UCIIOJb3Yysl 3aKOH COXPAaHEHHUs HEPruM, 3aKOH BCEMHUPHOTO TATOTECHMUS,



OPUHLHUIT CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTU ['amuies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMMITYJIbCa, 3aKOHBl OTPaXXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsiIOBOTO U MacCOBOTO YHMCEN
OpU SJAEPHBIX PEaKIUsIX, IPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NUYECKHE MPOIECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTh OOBsCHEHHE U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOpPON Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparolmuecs Ha cucteMy u3  2-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI U ()OPMYJIIBI, CBS3BIBAIOIINE (PU3NICCKHUEC
BEJIMYMHBI: HAa OCHOBE aHAIM3a YCIIOBUS 3a/ladll 3alHChIBATh KPAaTKOE
yCIIOBUE, BBISBIATH HEJAOCTAIOIINE WU M30BITOYHBIE AHHBIE, BHIOMPATH
3aKOHBI B (POPMYIBI, HEOOXOAUMBIE TSI pEIICHMsI, TPOBOJAUTH PAcCUEThI U
OLICHWBATh PEATUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUS (PUINIECKOU
BEJIMYUHBIL

pacrmo3HaBaTh MPOOJEMBI, KOTOPBIE MOXXHO pEHIUTh MPU TOMOIIH
(GU3NYECKUX METOJIOB, HCIIONB3ys OMHCAHHME WCCIEIOBAHMS, BBIACIATH
MpoBEpsiEeMOE TPEIANONOKEHHE, OICHUBATh MPABWIBHOCTh IOPSIKA
NPOBEJCHHUS  MCCIICJIOBAHUSA, J€JaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB;

NPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKHX SIBICHUNA WU
(u3nUecKuX CBOWCTB TeNl (M3yyeHue BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUS HHEPTUH, 3aBUCHUMOCTh TepuoAa KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/IBI MAJIBIX KOJICOAHUM, IPSIMOJTMHEHOE PACIIPOCTPAaHEHUE CBETA,
pas3ioxeHue OeNoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paxXCHUS B
MJIOCKOM 3€pKajie M CBOWCTB HW300paKEeHHS MpeaMeTa B coOMparoiein
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOSITENILHO ~ COOMpaTh YCTaHOBKY U3 M30bITOYHOro Habopa
o0OpynoBaHMs, OMNHCHIBATH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMynupOBaTH BHIBOJIBI;

MPOBOJUTH NMPU HEOOXOAWMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, onpeaenss
cpeqHee 3HAaYeHHE U3MEpAeMON BeIMYMHBI (POKYCHOE pacCcTOsHUE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOpP cCrOco0a M3MEpEHUs
(M3MepuTeNnpHOTO MPUoopa);

IPOBOANUTH HCCJIENOBAHUE 3aBUCUMOCTEH (M3MYECKUX BEIMYUH C
UCIIOJb30BAaHUEM MPSAMBIX HU3MEpPEHUH (3aBUCUMOCTh IYTU OT BPEMEHU



OpU PaBHOYCKOPEHHOM JBMXEHUHM 0€3 HadyaJbHOM CKOPOCTH, Mepuoja
KoJIeOaHUI MaTeMaTHYeCKOro MasTHHKAa OT JUIMHBI HUTH, 3aBUCHUMOCTH
yIila OTpa)K€HUsl CBETa OT yIja MaJieHUs U yIJia MpeJIOMJIEHUs OT yriia
NajeHus1): IJIaHUPOBaTh HCCIIEOBaHHE, CAMOCTOATEIbHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl IOJYyYEHHOW  3aBUCHUMOCTHU
(GU3NYECKUX BEJIMYUH B BUJC TAaONHII M TpadUKOB, NENAaTh BBIBOIBI ITO
pe3yabTaTaM HCCIIeI0BaAHUS;

NPOBOJUTh KOCBEHHBIC W3MEPEHUS (PU3NYCCKUX BEITUYHMH (CpeaHss
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBW)KCHHH,
yCKOpEeHHe CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOd(pPuimeHt
TPEHUS CKOJBKCHHsI, MEXaHWYeckas padoTa M MOIIHOCTh, YacToTa W
nepuoa  KosieO0aHW MaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYEeCKass CWia COOMparomeld JMH3BI, paAHOAKTUBHBIA  (hoH):
TUTAHUPOBAaTh HM3MEPEHHs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOTHITh U3MEPEHMUs, CIEAYys MPEIOKEHHON MHCTPYKIUU, BBIYHCIISATH
3HAaYCHHUE BEIIMYMHBI U aHATH3UPOBAThH MOJTYYCHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

coOJI01aTh MpaBuiia TEXHUKU O€30MaCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;

pa3iuuaTh OCHOBHBIC MPH3HAKKA W3YyYCHHBIX (QHU3UYECKHUX MOJEICH:
MaTepuaiabHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeTb ATOMHOTO SIPa;

XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CIHUIOMETp, OATYMKHU TIOJOXKEHUS, PACCTOSHUS M YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHuckom, ¢oroanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOM, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (PU3MUECKHX SIBICHUH H  HeoOXomumble (U3NYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
IpU PEIICHUH Yy4eOHO--MIPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl IJIf
MOCTPOCHUS N300paXKEHHH B IMJIOCKOM 3epKajie M cCOOMparouIeil JTnH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOOUTh  HMHGOPMALMIO O  MpUMEpax)
NPaKTUYECKOTO HCMOJIb30BaHUS (PU3UYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HH JJIs1 obecrieueHrss 0e30MacHOCTH TpU oOpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3/0pOBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKpYXKalolLIei cpene;



OCYHIICCTBJIATh TMOUCK WHGOpMauK  (HU3UIECKOTO COACpPKAHUA B
NuTepHete, caMoCTOSTENBHO (HOPMYITUPYS MOUCKOBBIN 3ampoC, HAXOIUTh
MyTHU ONpPENeNIeHUsI JOCTOBEPHOCTH MOJIYyUYeHHON MH(MOPMAIIMK Ha OCHOBE
MMEIOIINXCS 3HAHUH U IOTIOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPHU BBHIMOJIHEHUU YUEOHBIX 3a/laHUN HAYYHO--TIOMYJISIPHYIO
aUTEepaTypy  (QHU3MYECKOro  COACpIKaHWs, CIPABOYHBIC MaTepHAIIbI,
pecypchbl cetn MHTEpHET, BIajeTh MpuéMaMy KOHCIICKTUPOBAHUS TEKCTa,
npeobpa3zoBaHusl HHPOPMAIUH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC W YCTHBIC COOOIIEHUS HA OCHOBE
MHPOpPMAIIMM U3 HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJEPIKAHUSA,
MyOJIMYHO TPEJCTABISATh PE3YJIbTATHI MPOSKTHOMN WIIM MCCIIEI0BATEIbCKON
NCATCNBHOCTH, TPU OTOM TPAMOTHO  HCIOJIb30BaTh  W3YYCHHBIH
NOHATUHHBIA anmapar HW3y4aeMoro paszjeiia (U3MKH U COIPOBOXKIATH
BBICTYIUICHHUE TIpEe3eHTaluel ¢ Y4€TOM OCOOCHHOCTEH ayIuTOpUU
CBEPCTHHUKOB.
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7 KIIACC
HauMeHoBaH Buabl nesitesibHOCTH 00y4arOIIUXCs € HUcnoab3oBanue

Ne K . DJIeKTPOHHbIE
e pasaenos u | KOJIH4eCTBO 4acos y4eToM padoueil mporpaMMbl BOCIIMTAHHUS o0opynoBanus «Touka

n/ oOpa3oBareiib
TeM pocra»

n HbIE pecypchl

nporpamMmel | Beero | K/p | I/p
Paszpnen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOLIEr0o MUPa
Drsika Ha6mronenue u onucanne puanyeckux dusnueckue MpuodOpsl U bubnuoreka
11 5 SIBIICHUH. IporLeaypa MPsIMbIX LIOK
: HayKa o i
IIPUPOAC Jluckyccus Ha oco3HaHUE ACPUITUTOB U IU(GPOBBIM IPUOOPOM. ru/7§416194
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B OmnsiTel: U3mepenue
6 . bubmuoreka
obacty HuU3NKH; JIuHbL. 3Mepenue
dusnueckue LIOK
1.2 2 1 TEMIEPATYPHI. .
BEJININHBI becena, HanpaBiieHHas Ha TJIAHUPOBAHHE https://m.edsoo.
CBOETO Pa3BUTHS B IIPUOOPETEHUH HOBBIX " ru/7416194
. MOJIb30BAHUE JTATUHK
ECTECTBEHHO (bu3NYeCcKuX 3HAHUH, TPOSIBIICHHE UHTEpeca K CHOIE30BAHHUC N1d a BH6IHOTEKA
. TEMIIepaTyphbl.
Hay9HbI HCTOPHH 1 COBPEMEHHOMY COCTOSIHHUIO paryp ITOK
13 2 1 | poccuiickoit pu3MUECKOl HAYKH.
METOJ https://m.edsoo.
MO3HAHUS ru/7f416194
Uroro no pazneny 6
Pa3nen 2. [lepBoHayanbHble CBeIeHUS O CTPOEHHUH BelllecTBa
BrlInosniHeHNE TBOPYECKUX 3aJTaHUN I10 IIOUCKY bubnnoreka
51 Crpoenue 1 croco00B U3MEPEHHsI HEKOTOPBIX (PU3UUECKUX [IOK
' BEIIECTBA XapaKTCPUCTUK, HAIIPUMED, pasMCPOB MaJIbIX https://m.edsoo.
00BEKTOB (BOJIOC, POBOJIOKA), YIATEHHBIX ru/7§416194
1 00BEKTOB, OOJBIINX PACCTOSIHHUM, MaJIbIX ——
BIDKEHUE U
i IPOMEKYTKOB BpeMeHH. O0cyKIeHne HOJIHOTCKA
2.2 | B3auMojeiicT 2 1 | npemnaraembix crioco60s. LIOK

BHUEC 4aCTHI]

https://m.edsoo.
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BEILECTBA TBopueckue paboThI, HAIIPBJIEHHBIE HA ru/7f416194
A
HOK
2.3 COCTOSIHUS 2 IEITENLHOCTH. httos://m.edsoo
petecrsa ru/7416194
Hroro no pazneny 5
Paznen 3. /IBM:KeHHe U B3aMMOAelCTBHE TeJl
BoiaBmkeHue runores3, 00bsICHSIOMINX JIBrxeHue mno bubnnoreka
3.1 Mexanuteck 3 [IPOCTHIE SIBJICHHUS. HAaKJIOHHOM INIOCKOCTH HOK
0¢ IBHXKCHHE I[MpemioxkeHue crroco0OB MPOBEPKH TUIIOTE3. https://m.edsoo.
ITpoBeieHKE UCCIE0BAHUS 110 TIPOBEPKE ru/7f416194
Wrepuns, Kako-1moo rI/IHOTest. ) bubnuoreka
3.2 Macca, 4 1 [TocTpoeHue mpocTermux Mozenen HOK
ITOTHOCTE (bu3nuecKux sBIECHUH (B BUJIE pUCYHKOB MU https://m.edsoo.
CXEM) ru/7f416194
CocraBiieHre NaMsITOK, TUTAKATOB IS
OCO3HAHUS IIEHHOCTH 0e30macHoro oopasa
KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXKHOCTHU MPaBUI 6€30MaCHOTO
MOBE/ICHUs] HA TPAHCIIOPTE, HA A0pOrax, ¢ bubnnoreka
33 Cunna. Bunsr 14 1 2 JJICKTPUYCCKUM M TCIJIOBBIM HOK
cull 000pyZ0OBaHUEM B JJOMAIIIHUX. https://m.edsoo.
ru/7f416194

BrinosHeHnEe NpakTHYECKUX U
nabopaTOPHBIX PadOT ISk MOBBIIICHUS
YPOBHSI CBOE€M KOMIIETEHTHOCTH Yepe3
MPAKTUYECKYIO AEATEIbHOCTD.

Hroro no pazaeny
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Paznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB



https://m.edsoo.ru/7f416194
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JlaBnenwue. AHanns ¥ 00bsICHEHUE OIBITOB U Uccnenosanue
[Tepenaua MPAKTUYECKUX CUTYyAIUi, B KOTOPBIX JTABJICHUS CTONI0A
JABJICHUS MIPOSIBIISICTCS CUJIA AAaBIICHUS. KUAKOCTH bubmmorexa
4.1 TBEPIBIMU 3 O06ocHOBaHME CITIOCOOOB YMEHBIIICHUS U (Ucnonb3oBanue E{tofllm edso0
TeJaMH, YBEJIMYCHHUS 1aBJICHHUS. JATYMKA JTABJICHHS ) _piru 17§416194
KUJKOCTIMU
U Ta3aMu Ananu3 1 00bsCHEHNE PAKTUYECKUX
CUTYaIIHNM, TEMOHCTPUPYIOIIUX MPOSBICHUE Bubmmoreka
49 JlaBnenue 5 JIABJICHUS KUAKOCTHU ¥ 3aKoHa [Tackans. [IOK
JKUJIKOCTH https://m.edsoo.
Jluckyccns Ha COPMUPOBAHHOCTH HABBIKA ru/7f416194
pedexkcun, MpU3HAHUE CBOETO MIpaBa Ha Bubiuorexa
43 ATmochepHO 6 OLIMOKY M TaKOro K€ IIpaBa y Ipyroro 1HOK
€ TaBJICHUE JeI0BEKa https://m.edsoo.
ru/7f416194
IeiicTBue BoinonHeHne npoeKkToB i pa3BUTHUS
KITKOCTH 1 Hay4HOH IF0003HATEILHOCTH, HHTEPECA K bubmiorexa
4.4 rasa Ha 7 1 HCCIIE0BATENbCKON IEATEIbHOCTH; LHOK
HorpyK&HHoE https://m.edsoo.
ru/7f416194
B HUX TEJIO
Hroro no pazneny 21
Pa3nea 5. PaGoTa 1 MOIIHOCTB. DHEpPIrus
OO0cyxneHue rpaHul] MPUMEHUMOCTH 3aKOHA bubnmnoreka
51 Pabora u 3 COXpaHEHUs SHEPTHH. LIOK
' MOLIHOCTh https://m.edsoo.
BrimonHeHNe MPOEKTOB ISt AKTHBHOTO ru/7§416194
y4acTus B PEIICHUU MPAKTUICCKUX 33134 (B
pamKax ceMbH, 00pa3oBaTeIbHON Bubmiorexa
5.2 IIpocTere 5 OpraHu3alu, ropoja, Kpas) HOK
MEXaHHU3MBbI TEXHOJIOTMYECKON M COLUATBHOM https://m.edsoo.
ru/7f416194
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HaIpPaBJIEHHOCTH, TPEOYIOLIUX B TOM UHCIE

1 (U3HYECKUX 3HAHUM. bubnnoreka
53 Mexanuyecka 4 1 LIOK

' s SHEPT U OBpucTHYECcKas Oecena 1Ist MPOsBICHUS https://m.edsoo.
HHTEpeca K MPAKTUYECKOMY U3YUEHUIO ru/7f416194
npodeccuii, CBA3aHHBIX C (PU3UKOM.

Wroro no pazneny 12

PezepBHOE Bpems 3

OBUIEE

KOJIMYECTBO

68 12
YACOB I10

I[TPOTPAMME
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8 KUIIACC

KoaunvecTBo yacos Buapbl gesiTe/ ILHOCTH 00y4AKOWIMXCS C YUETOM Hcnoab3oBanue DJIeKTPOHHBbIE
HaumenoBan .
No padoyeii nporpaMMbl BOCIIMTAHUS o0opynoBanus «Touka (uudgposbie)
ue pa3neioB U | Bceer
n/n K/p /p pocTa» o0pa3oBaTesibH
TeM 0
bl€ pecypchl
NPOrpamMmbl
Pasnen 1. TenuioBble siBJICHUS
Bnusinue Tpenus Ha bubnuoreka
Crpoenue u
11| cpoiicrsa 7 AHanu3 TeKCTa IPEBHUX aTOMHCTOB TeMIICpaTypy 1HOK
(nampumep, parmerTta mosmbl JIykperust (Mcmone3oBue gardmka https://m.edsoo.r
BemecTsa o TEMIEPaTypHl.)
«O npupoe Benein») ¢ U3I0KEHUEM paTyphl. u/7f4181ce
000CHOBaHUI aTOMHOM TMIIOTE3bI UccrenoBanue
(cmbIcOBOE uTeHue). OneHka TETIIIONPOBOIHOCTH,
yOeqUTeNnbHOCTH ATUX 00OCHOBAHUH. YAEIBHON TEMI0EMKOCTH
LHUITUH]pA.
AHanu3 cuTyauui NpakTU4ecKoro (Mcrionms30Banme aTamka
MCIIOIb30BAHHs TEIIOBBIX CBOUCTB BELIECTB TeMNepaTyper)
1 MaTCpHraJIOB, HAIIPUMEP, B LCIIAX I/ICCHCI[OBaHI/Ie
9HEProcOepeKEHUS : TETLTON3OTSAIUS, TeMIIepaTypbl KUTICHUS
bubnnoreka
sHeprocOeperaronire Kpoliiy, BOJIBI, TEMIIEPATYPHI
TemnoBsie 1HOK
1.2 21 1 5 TEPMOAKKYMYJIATOPHI U T. JI. IIJTaBJICHUS JIbJIA httos:fim.ed
TIpOLCCChI (Mcrnonp30Banye JaTduKa Ups://m.edsoo.r
u/7f4181ce

AHaJIN3 NMPAKTUYECKUX CUTYAIIUH,
CBSI3aHHBIX CO CBOMCTBaMU Ta3oB,
JKHAJIKOCTEN U TBEPJBIX TEIl

OO0cyxeHne YKOITOTHIECKUX TTOCIEICTBUM
UCTIOJIb30BaHUS IBUTATENICH BHYTPEHHETO
CrOpaHus, TEMIOBBIX U
TUPOSIIEKTPOCTAHIUMN.

TEeMIEPaTyphl)

OxnaxaeHue npu
WCTIApEeHUU
(Mcnonp3oBanue naruyuka
TEMIIEPATYPBHI)

HUccaenoBanue
OTHOCHUTEILHOU
BJIAYKHOCTH
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['pynmnoBbie MpOEKTHI AJIsi OCO3HAHUES
r7100a1bHOr0 XapaKTepa 3KOJIOrHYeCKUX

po0JieM U IyTel X peleHus

TBopueckue paboThl, HANPBICHHBIC HA
pa3BUTHE HAYYHOU JTI0O03HATEIBHOCTH,

HUHTEpPCCa K HCCHGHOB&TGHBCKOﬁ
JACATCIBbHOCTH.

(Mcnonb3oBanue naTunka
TEMIEPaTyphbl)

Hroro no pazgeny

28

Pa3nes 2. JiekTpu4ecKkue H MAarHUTHbIE SIBJICHUS

2.1

DnexkTpuuecK
ue 3apsiibl.
3apsKEHHbIE
Tea v X
B3aUMOJIEHCT
BHE

2.2

IlocTossHHEBIN
AJIEKTPUYECK
HU TOK

20

2.3

MarsurtHsle
SIBJICHUSI

1.5

PacnioznaBanue u 00bsICHEHUE
SIBJICHUM DJICKTPU3AIUU B
MOBCEIHEBHOMN KMN3HHU.

HaOmronenue u o0ObsicHEHHE
OITBITOB, UJLTIOCTPHUPYEOIIIHX
3aKOH COXPaHCHUS
ANIEKTPUUECKOT0 3apsiia.

HccnenoBanne npeoOpa3oBaHus
SHEPTUU MPU NMOABEME Tpy3a
AIIEKTPO/IBUTATEIIEM.

Brmmonnenue cooOIeHnit 1is
(hopMHpOBaHUS IICHHOCTHOT'O
OTHOIIEHUS K IOCTHXKCHUSIM
POCCUHCKUX YUEHBIX (PU3UKOB.
OCO3HAHUE [IEHHOCTH (PU3NYeCcKOon
HayKH KaK MOILHOTO

HccnenoBanue 3aBUCUMOCTU CHUJIBI

TOKa OT HaIIPSXKCHH, Buommoreka
conpotusnenus. (Mcrnonp3oBanue IIOK
JaTYMKa TOKA W HATIPSKCHUS) https://m.edsoo.
ru/7f4181ce
HccnenoBanue conpoTuBIEHUS ABYX
pa3HbIX MaTEPUAIIOB.
(Mcnonb3oBaHue qaTdynKa TOKA U
HaTIPLKCHH) bubanoreka
HccnenoBannie HarpeBaHus LHOK
HPOBOJHMKA ITPU ITPOXOKICHUH https://m.edsoo.
toka(Mcronbp3oBanue qaTynKa ToKa ru/7f4181ce
¥ TeMIIePaTyphbl)
HccnenoBanue MariuTHOTO 110,
C03/1aBa€MOI0 IMOCTOSHHBIM
MTOJIOCOBBIM MarHUTOM. Bubmmorexa
(Mcnonp3oBanue JaTYvKa MAarHUTHOTO [{OK

T0JIS)

https://m.edsoo.
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WHCTPYMEHTA [MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH,
Ba)KHEHIIEH COCTaBIISIONICH
KYJbTYpBI.

CamMocTrosiTeNnbHbIE U
MPAaKTUYECKUEe pabOTHI AT
BOCHPHSATHS 3CTETUIECKUX

UccnenoBanue neiicTBUl MAarHUTHOTO
TI0JIs1 Ha TIPOBOJHUK C TOKOM.
(Mcnonb3oBaHue AaTuyrka TOKa U
MarHUTHOT'O TTOJIS)
HabnroieHne MarHuTHOT'O TIOJIS
KaTYIIKA WHIYKTHBHOCTH C TOKOM
MY IJIABHOM U3MEHEHHUH TOKA Yepe3
Heé. (Mcrmonp3oBaHKe 1aTYMKa TOKA U

ru/7f4181ce

KauecTB PU3NICCKON HAYKU: € MarHUTHOT'O TTOJIA) Bubauoreka
DJIeKTpoMard
24| wrmas 4 FapMOHUYHOT'O TOCTPOEHUS, Habmtoienue MarHuTHOTO MOJIst LIOK
CTPOrOCTH, TOYHOCTH, KaTyIIKd UHIYKTUBHOCTU C TOKOM CO https://m.edsoo.
MHAYKIHA JIJAKOHUYHOCTHU. CTAJILHBIM CEPJACYHUKOM U 03 HeTro ru/7f4181ce
MIpU TUIABHOM MU3MEHEHUHU TOKA Yepe3
Heé. (Mcnonp30BaHue naTynuKa TOKA U
MarHUTHOT'O TTOJIA)
WccnenoBanrie MHAYKIIMOHHOTO TOKA
(Mcnonb3oBaHue AaTuyrKa TOKA U
MarHUTHOT'O TTOJIA)
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE
KOJIMYECTBO 68 14
YACOB I10 5'

[NPOI'PAMME
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9 KUIIACC

Ne KoauuecrBo Bujaepl 1esiTe IbHOCTH 00YYAIOIIUXCS C Hcnonb3oBanue o0opyaoBaHus
H T DJIeKTPOHHbIE
anMeHOBaHHe 4acoB i «Touka pocra»
yuyeToM padoyeil mporpaMMbl P (undposbie)
n a3[eJI0B U TeM
P Bee BOCITHTAHHSA o0pa3oBaTesibH
/ NpOrpaMMbI K/p | I/p
ro ble pecypchl
n
Pa3nen 1. Mexanuveckue siBJICHUS

1.1

MexaHuueckoe
JIBIDKCHHUE B
CHOCOOEBI €ro
OITMCaHUs

10

1.2

Bs3aumoneiictBue
TeN

18

1.3

3aKOHEI
COXpaHCHHUS

10

Ananu3 u 00CcyXIeHNEe Pa3IUnIHBIX
MIPUMEPOB MEXAHUYECKOT'O JBUKECHHUS.
OOGcyxaeHue rpaHull MPUMEHUMOCTH
MOJIEH «MaTepruaIbHasi TOUKa.
Ornucanne MEXaHUYECKOro IBHKEHUS
pa3IMYHbIMU crioco0amu (ypaBHEHHUE,
tabnuua, rpaduk).

AHanu3 )KU3HEHHBIX CUTYALIH, B
KOTOPBIX TPOSIBISIETCS OTHOCHUTEIIBHOCTH
MEXaHHYECKOTO JIBHKCHUSI.
PacniosnaBanue u npubIuKEHHOE
OIMMCaHUE PA3TNIHBIX BUIOB
MEXaHUYECKOTO JIBIKEHUS B IPUPOJIE
TEeXHUKE (Ha IpuMepax CBOOOTHO
MAJAFOIINAX TEJ, IBHKEHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIOPTHBIX CPEICTB U

7p.)

becena, HanpaBiieHHas: HA OCO3HAHUE
LEHHOCTU (PU3UYECKOM HAyKU KaK
MOIIIHOT'O MHCTPYMEHTA MTO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH,

JIBM>KeHUE MO0 HAKJIIOHHOM

THTOCROCTH bubnmoreka
(Ucnionb30Banue naTuMKa HOK
YCKOpPEHHS) https://m.edsoo.r
u/7f41adab
YckopeHnne 00beKTa,
MPUBSI3aHHOTO K TPY3Y, bubnuorexa
cBOGO/IHO MA/IAIOIIEr0 BHU3 LIOK
(Mcrionp30BaHKe JaTYUKA https:/m.edsoo.r
YCKOpEHUS) u/7t41a4ab
HccnenoBanne yckopeHus
Tena, ABMYKHMOTO TIPYKHHOM
OT JKECTKOCTH MPYKUHBI U
VIUTHHEHS. bubnuoreka
HOK
(Mcnonp3oBanue gaTynka https://m.edsoo.r
u/7f41a4a6

YCKOpEHUS)
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Ba)KHEHILIEH COCTABIISIIOLIEH KYJIBTYpPBHI.

Brinonnenne npakTU4eCKux 1
nabopaTOpHBIX PadOT IS MOBBIICHUS
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3
MPAKTUYECKYIO JIEATETbHOCTD.

Hroro no pazgeny

38

Pazgen 2. Mexann4uecKkue Ko1e0aHus U BOJIHBI

HaOmronenue koebanuii mox HccnenoBanne 3aBUCUMOCTH Bubnunoreka
21 Mexanunueckue 5 3 JNENUCTBHUEM CHUJI TSKECTH U YIIPYTOCTH U Kosie0aHui NPY>KUHHOTO HOK
Kosebanust OOHapyKeHHe TTOA00HBIX KoNeOaHH B MasiTHUKA OT MacChl 1 https://m.edsoo.r
OKPYXKAIOLIEM MUPE. xectkoctr. (Mcmosnp3oBanue u/7f41a4a6
Amnanu3 xonebaHuii rpy3a Ha HUTU U Ha JaTYNKa YCKOPEHUS)
MpYXHUHE.
HccnenoBanue 3aBUCUMOCTH
Pewienue 3anay, cBsI3aHHBIX C S
. K HUW MaTeMaTU4eCKOr
BBIYMCIICHUEM UJIM OLEHKOM YacTOTHI oneba ATCMATHHICCKOro
" MasiTHUKA OT JJIMHBI HUTH. buGnuoreka
(mepuopa) xoneOaHUM.
99 Mexanndeckue 5 3 1HOK
' BOJIHBL. 3BYK T 5 Viceneiopanue 3aTyxaontux https://m.edsoo.r
BOpYECKHUE pabOoThl, HAIIPBJICHHbIE HA o
p DabOTLL, HATp KornebaHuit. u/7f4lada6
pa3BUTHE HAYYHOH JTH0003HATENEHOCTH,
HHTEpeca K UCCIIEN0BATEIbCKOU (Ucrnionp30BanHue AaT4mnKa
JEATENHLHOCTH. YCKOpEHHs)
Hroro no pazneny 1
0
Pa3nen 3. DiiekTpoMarHuTHOE MOJIE M 3J1eKTPOMATHUTHbIE BOJIHBI
3.1 | DnekTpomMarHuTH 3 2 | TlocTpoeHue paccyKIcHHH, HccnenoBanue 3aBUCHMOCTH bubnuoreka
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o€ II0JIE U
SJICKTPOMAariuTH
bIC BOJIHBI

000CHOBBIBAIOIIMX B3aUMOCBSI3b
JNEKTPUYECKOr0 U MAaTHUTHOTO ITOJICH.
DKCIepUMEHTAILHOE N3YYEHUE CBOMCTB
3JICKTPOMATrHUTHBIX BOJIH
Pacno3naBanue U aHaIN3 pa3Iu4HbIX
IIPUMEHEHHN 2JIEKTPOMATHUTHBIX BOJIH
B TEXHUKE.

AHanu3 TEKCTOB, ONUCHIBAIOLINX
MIPOSIBJIIEHUS JIEKTPOMAarHUTHOTO
U3JIy4CHUS B IIPUPOLC: JKUBBIC
OpraHU3MBbl, U3J1y4eHHs] HEOECHBIX TE
(CMBICIIOBOE YTEHHE).

BrinonHeHne coo0IieHuii, MpoeKToB
111 POPMHUPOBAHUS LIEHHOCTHOT'O
OTHOUIEHUS K JOCTHKECHUAM
POCCHICKHMX YUEHBIX (PU3UKOB.

Bbecenpl, auckyccuu, HaNpBICHHbIE Ha
OCO3HAHHUE IIEHHOCTU (PU3UUECKOM
HayK{ KaKk MOLIHOT'O HHCTPYMEHTa
MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOT UM, BaKHEHIIIeH
COCTABJISAIOLIEH KyJIBTYpBI.

WHAYKIIUM MAarHUTHOT'O TIOJISI OT
CHUJIBbI TOKA, IIPOTEKAOIIErO
yepes KaTyllkKy.

HccienoBanme 3aBUCUMOCTH
I/IHI[YKIII/II/I MArdmTHOTI O IT1O0JISI OT
KOJIMYCCTBA BUTKOB B KaTYH_IKe.

HccnenoBanue MHIYKIIMOHHOT O
toka. (Mcnonb3oBanue garynka
TOKa U MarHUTHOTO ITOJIs)
HccnenoBanue nercTBuit
MarHUuTHOTO MOJIsl HAa TPOBOJIHUK
C TOKOM.
(Mcnonp3oBanue naTyuka TOKa
¥ MarHUTHOTO TOJIs1)
Hab6nroneHne MarHUTHOTO OIS
KaTYIIKA WHIYKTUBHOCTH C
TOKOM IIPH TJIABHOM W3MEHEHUU
TOKa yepe3 Hee.
(Ucnonb3oBaHue AaTuynka TOKa
1 MarHUTHOTO IT0JIsI)
Hab6mroneHne MarHUTHOTO OIS
KaTYIIKA WHYKTUBHOCTH C
TOKOM CO CTaJIbHBIM
CepJCUHUKOM U 0€3 Hero Mpu
MIJIJABHOM M3MEHEHHH TOKA Yepe3
Hee
(Mcnonb3oBaHue AaTynKa TOKa
¥ MarHMUTHOTO TT0JIs1)

1HOK
https://m.edsoo.r
u/7f41a4ab
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Uroro no pazneny

6

Pa3gen 4. CBeToBbIE ABJICHUSA

34KOHEL OObscHeHne 51 MOJIEIIMPOBaHUE bubnmnoreka
41 5 COJTHEYHOTO ¥ JIYHHOTO 3aTMEHUI. LIOK
CBCTa OTpaXEHHS CBETOBOTO JIyda OT yrIja W7fAlada6
T1aJICHMSL.
. bubnunoreka
JIuH3E1 1 AHanu3  ycTpoWCTBa ¥ MPUHIUIA
4.2 | omrmueckue 3 JICHCTBUS HEKOTOPBIX ONTHUYECKUX LHOK
HpHGOpBI npu6opoB: (oToanmapara, MUKPOCKOIA, https:/m.edsoo.r
TeJIeCKOIA. u/7f41a4a6
CaMocTosiTeNIbHBIE M IPAKTHYECKHE
PasjioskeHue paboThl ISl BOCTIPUATHS 3CTETUUYECKHX bubnuoreka
KauecTB N3UYECKOMU HayKU: eé OK
4.3 | Oenoro ceera B 2 ¢ Y 1
TapMOHHYHOI'O IOCTPOCHHA, CTPOIrOCTH, https://m.edsoo.r
CICKTp TOYHOCTH, JIAKOHUYHOCTH. u7f41a4a6
Hroro no pazueny 7
Pa3nen 5. KBanToBble sIBJIeHHS
OOcyxaeHue MpOTUBOPCUNI bubnunoreka
Hcnyckanue n YRR . p P
IJIAaHETApHOW MOJIENIA aToMa U 1HOK
5.1 | morsoumenue 2 .
OCHOBaHHUM 1 runore3sl bopa o https://m.edsoo.r
CBETa aTOMOM
CTAIlMOHAPHBIX OPOUTAX IIIEKTPOHOB. u/7f41a4ab
OO0cyxaeHne BO3MOXHBIX THIIOTE3 O Bubanorexa
59 Crpoenue 9 MOJIETISIX CTPOEHHS SAIpa. LIOK
' aTOMHOTO s71pa https://m.edsoo.r
AHanu3 GHOTOrMYeCKHX N3MEHEHHIH, u/7f41a4ab
MPOUCXOASIIMNX MO JEUCTBUEM Bbubnmnoreka
Anepusbie .
5.3 2 PavOaKTUBHBIX U3ITyYEHUH. IHOK
peaxuu

Hcnons3oBanue PaanOaKTHBHBIX

https://m.edsoo.r
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W3JyYECHUU B MEIULINHE u/7f4la4ab

['pynnoBele MPOEKTHI 17151 OCO3HAHUS
rI100a1bHOr0 XapaKTepa SKOJOTHIECKIX
po0sIeM U yTel UX PelIeHUs

Hroro no pazneny 6

Pasnen 6. IloBTopuTe/IbHO-000011a01IMIT MOYIb

[ToBTOpEHME 1 OBpucTHYecKas Oecena s
Bubnuorexa

LHOK
https://m.edsoo.r
u/7f4la4ab

00001meHme MIPOSIBJICHUS] MHTEpECca K
6.1 | coxmepxaHus 1 1 MPAKTHUECKOMY U3YUCHHIO

Kypca (GU3HKH 32 npodeccuit, CBI3aHHBIX C PUINKOM.
7-9 knacc

Hroro no pazneny 1

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68 3 27
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

No ABTOp, Ha3BaHUE Knacc
3 YueOHMK: A.B.Ileppimkun. Ousnka. 7Kuacc. 7
6 YueOnuk: A.B.Ileppiikun. @uszuka. 8 knacc 8
7 Yuedonuk: Iepenukun A. B., EM.I'yrauk 9 9
KJ1acc
8 3amauHHK: C6opHuK 3a1a4 110 husmKe 7-9 7-9
B.MN.JIykamuk,E.B.BanoBa

METOANYECKHUE MATEPHAJIBI 111 YUUTEJIA

Ne ABTOp, Ha3BaHUE Kitace
1 7-9
VYuebHno-meronuueckuii kommiekt. PIOC
2 7-9
P3HOypOBHEBBIE CAMOCTOATENBHBIE U KOHTPONbHBIE padoThl JI.A
Kupux
3 7-9
4/ COOpHUK TECTOBBIX 3aJaHUl ISl TEeMaTHYECKOTO W HMTOrOBOTO 7-9
kouTpois ( MHUOO)
5| [Toypounsie pa3zpaborku-7 C.E.IlonsHckwmii 7
6 [loypounsie pa3zpadorku-8 C.E.IlonssHCKwmit 8
7| IToypounsie pa3padorku-9 B.A.Bomkos 9
8| Coopuuk 3ama4 mo ¢pusuke 7-9 B.W.Jlykammk,E.B.MiBanoBa 7-9
9| Aunmaktnueckuit marepuan A.E. Mapon, E.A. Mapon (7 xmacc; 8 7-9

kiacc; 9 kinacc), poda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETHU
HMHTEPHET:

[udposas nadoparopus «Touka pocTay.

«PELLY EM»: pmsmka. Obyyarowaa cuctema Amutpua NywmnHa. EM — 2016: 3a4aHMA, OTBETI,

pewieHnA.
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