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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 10 ¢Qu3uke Ha ypOBHE OCHOBHOIO OOIIEro 00pa3oBaHUS
COCTaBJIEHa Ha OCHOBE MOJOKEHUH M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa30BaTENbHOW MPOrpaMMBbl, MPEJICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuétoM peaepanbHOi paboueit mporpaMMbl BOCIIUTAHUS U
Konuenmuu npenoaaBanus yueOHoro npeaMera «Ouzuka.

Copnepxxanue mnporpamMmbl 1o (¢GU3UKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU TI'PAaMOTHOCTH OOYyYalOIMXCSd M OpPraHU3alUI0 H3Y4YEHUS
bu3MKN Ha JEATeIbHOCTHOM OCHOBEe. B mporpamme mo ¢u3nke y4UTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JTUYHOCTHBIM U METANpPEAMETHBIM pe3yJibTaTaM 00yuYeHHs], a TaKKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gusnke ycTaHaBIMBAET paclpeesieHue y4eOHOro MaTepuaa
o rojam oOydeHus (1Mo kjaccam), mpeiaraeT MPUMEPHYIO MOCIEA0BaTEeIbHOCTD
M3Y4YEHHs] T€M, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUSI MPEIMETHOTO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00y4aromuXCs.

[IporpamMmma mo ¢us3uke pa3zpaboTaHa C ILEIbIO OKa3aHUS METOJUYECKOU
MIOMOIIIM YYUTEIIO B CO3JJaHUH paboydeil mporpaMMebl 10 y4eOHOMY MPEAMETY.

®usnka SBISETCA CUCTEMOOOPA3YIOIIMM i1  €CTECTBEHHO-HAYyYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (DHU3NYECKUE 3aKOHBI JIE’KAaT B OCHOBE MPOIIECCOB
U SIBIICHUM, H3y4yaeMbIX XUMHUEW, Ouosiorueu, actpoHoMued U (PU3NYECKOU
reorpadueii, BHOCHUT BKJIaJd B €CTECTBEHHO-HAyYHYI0 KapTUHY MU,
MpeaocTaBiIsieT HauOojee SCHbIe O00pa3lbl MPUMEHEHUS HAay4yHOro MeEToJa
MO3HAHUS, TO €CTh ClIOCO0a MOJYYEHUS JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 rIaBHBIX 337a4 (PU3HMYECKOTOo 0Opa3oBaHUA B CTPYKType OOIIETo
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U
MHTEpeca K HayKe y 00 y4aromuxcs.

N3yuenne Qusuku Ha 0a30BOM ypOBHE TMpEJIoiaraeT OBJIaJICHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSCHSTH SIBJICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIICIOBAHUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIIOJB30BATh  HAay4YHbIE
JI0Ka3aTeIbCTBA JJIs1 TOTYUEHHUS BHIBOIOB.

enn wu3ydenuss ¢GU3MKKM HAa YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUSA
onpenenenbl B KoHuenmuu mnpenojgaBaHus ydeOHOro mnpeamera «dusuka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®enepanuu, pealn3yromux
OCHOBHBIE  00II€00pa3oBaTEIbHbIE MPOrPAMMBI, YTBEPKIAEHHON  pEIICHHEM



Komnerun MunncrepctBa npoceinenns Poccutickoit deneparuu (mpoTokos ot 3
nexadps 2019 r. Ne T1K-4BH).
Hesu n3yyenuss GU3MKHU:

MpUOOpEeTeHNEe HHTEpeca M CTPEeMIICHHS OOYydYarIuXcs K HAyIHOMY
W3YyYCHHUIO TPUPOJIbI, Pa3BUTHE HMX HHTEIUICKTYAJbHBIX W TBOPYECKUX
CIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUA O HAYYHOM METO/JI€ MO3HAHMUSA U (POPMHUPOBAHUE
HCCIIEIOBATEIbCKOTO0 OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM,
dbopMUpOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3yibTaTa HW3y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE MPEACTABICHUN O PONM (DU3MKU JJIA Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHH,

pa3BUTHE  MPEACTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
podeCCHOHATIBHOM JeATEIbHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JTaabHeNIIeMy 00y4eHHIO B 3TOM HaIlpaBJICHUMU.

JlocTmkeHnne ATUX Teieil mporpamMmbl 0 (U3WKE HAa YPOBHE OCHOBHOTO
o01iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIOIIUX 3a/4a4:

NpuoOpeTeHre 3HAHUW O JIUCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJEKTPUUECKUX, MAarHUTHBIX M KBAHTOBBIX
SBJICHUSIX,

MpUOOpETeHNE YMEHUI ONMUCHIBATh U OOBICHATH (DU3UUYECKUE SIBJICHUS C
WCIIOJIb30BaHUEM TOTYUYECHHBIX 3HAHUH;

OCBOGHHUE METOJOB pEIICHHS MPOCTeHIMX pacdy€THBIX 3aJad ¢
HCIOJIb30BaHUEM (buznyecKux MoJieNeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3374,

pa3BUTHE YMEHUN HAOMI0IaTh MPUPOJHBIE SIBICHUSI U BBINOJIHATH OMBITHI,
nabopatopHble  pabOThl M JIKCHEPUMEHTAJbHBIE HCCIEIOBAHUS C
WCIIOJIb30BaHUEM U3MEPUTENbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ UHpOpMaIMend (PU3NUECKOro CoaepKaHus,
BKJIIOYasi MHPOPMAIUIO O COBPEMEHHBIX JOCTHXKEHUSAX (QU3UKH, aHAIHU3 U
KPUTUYECKOE OLICHUBaHUE UH(OpMaLINH;

3HAKOMCTBO €O chepamu poheCCHOHATBHON JeSITEIbHOCTH, CBA3aHHBIMHU
¢ (u3ukoi, W COBPEMEHHBIMM TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha
JTOCTHXKEHUSX (PU3NYECKON HAYKHU.

Ha w3ydenue ¢usuku (0a30BBIi YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBouTcs 238 yacoB: B 7 kjiacce — 68 yacoB (2 yaca B Heaeno), B 8
kiacce — 68 gacoB (2 waca B Heneno), B 9 kiacce — 102 gaca (3 waca B Heneno).

[Ipennaraemsiii B mporpamme no (pu3uke mnepedeHs JadbopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTEb JIeTaeT BbIOOP MPOBEICHUS



71a00paTOPHBIX pabOT M OMBITOB C YYETOM HHAMBUAYAIBHBIX OCOOCHHOCTEH
00yYarIMXCcs, CIHUCKAa dKCIECPUMEHTAIBHBIX 3aJaHUM, MpeajaraéMblX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO dK3aMeHa 1Mo (hU3HUKeE.



COIAEPXAHUE OBYUEHUA
7 KJIIACC

Pa3znen 1. ®u3zuka u e€ poJib B NO3HAHUM OKPYKAIOIIEr0 MUPA.

®usuka — Hayka O npupoze. SBneHus npupoapl. Ouznueckue SIBICHUSA:
MEXAHUYECKUE, TEIIOBBIE, ANEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Odusnueckrue BenM4UHBIL. M3mepenue Quisnueckux BenuuuH. Duznyueckue
npubopsl. [lorpennocts u3mMepenuii. MexayHapoanasi CucTeMa eIuHUIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH H3y4aloT MPUPOIY.
EcrecTBeHHO-HayuHBIE METOJ TMO3HAHUS: HAOMIOJCHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKEHUE THUIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHUE
HabmogaeMoro spieHus. Onucanrue GU3NYECKUX SBJICHUN C ITOMOIIBIO MOEICH.

Jemoncmpayuu.

1. MexaHM4YeCKHE, TEIUIOBbIE, JJIEKTPUYECKHUE, MATrHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®uznueckue npuOOpPsl U MPOIEAypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
U (PPOBBHIM IPUOOPOM.

Jlabopamopnuie pabomwt u onvimet.

1. OmnpenesieHHE IIEHBI ICJICHUS Kbl U3MEPUTEILHOr0 npubdopa.
N3mepenne pacCTOAHUMN.

N3mepenue 00bEMa KUIKOCTU U TBEPIOTO TEIa.
Onpenenenue pasMepoB MajbIX TEIL
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N3mepenne Ttemriieparypbl MPU TOMOIIM >KHJAKOCTHOTO TEPMOMETpa H
JTaTYriKa TeMIepaTyphl.

6. IlpoBemeHue ucciaenOBaHUS IO MPOBEPKE THUIIOTE3bI. JAIBHOCTH IMOJETA
IapykKa, MymeHHOTO TOPU30HTAIBHO, TeM O0Jblle, YeM OOJbIlle BhICOTA
mycKa.

Paznen 2. [lepBoHavyajibHbIe CBEJIeHUSA 0 CTPOEHUH BellleCTBA.

CtpoeHue BemiecTBa: aTOMBI W MOJIEKYJIbl, WX pa3Mepbl. OIbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTRA.

JIBmkenne dactuil BemiecTBa. CBsI3b CKOPOCTH JABWKCHHUS YACTHI[ C
temneparypoii. bpoyHoBckoe nBwkenue, auddys3us. BzaumomeicTBue 4YacTuil
BEIIECTBA: MPUTSHKECHNE U OTTATKMBAHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA. CTPOCHUE Ta30B, KUIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBS3b MEXIY CBOMCTBAMH BEIICCTB B Pa3HBIX
arperaTHbIX COCTOSIHHMSX U MX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpauuu.

1. HaGmroneHue OpOyHOBCKOTO JIBUKEHHS.



2. HaGmopenue nuddysuu.
3. HaGOmonenue  sgBiIeHUN,  OOBSACHAIONIUXCS  MPUTSDKEHUEM — WIIH
OTTAJIKMBAHUEM YACTUI] BEIIECTBA.

Jlabopamopnuie pabomot u onvimet.

1. OneHka JuaMeTpa aroMa METOAOM psaoB (¢ MCIOJIb30BaHHEM

dororpaduii).

2. OnpITHI 110 HAOIIOJICHUIO TEMJIOBOTO PaCIIUPEHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Pasznen 3. /IBU:KeHHe M B3aUMO/IeHCTBHE Tel.

Mexannyeckoe [BUKECHHE. PaBHOMEPHOE W HEPABHOMEPHOE JBUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JABM>KEHWMH. Pacuér mytu u
BPEMEHU JIBUKECHHS.

SBnenne wHepUMU. 3aKOH HMHEpUWH. B3auMoIeicTBue Ten Kak NpUYMHA
W3MEHEHUsS CKOPOCTH [BWXXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBSI3b IUIOTHOCTH € KOJWYECTBOM MOJIEKYJ B €IMHUIIE
0o0bEMa BelecTna.

Cuna Kak XapakTepHCTUKa B3aUMOJAECUCTBUA Tesl. Cuia ynpyrocTd W 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMOLIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHHS U CUia
TspkecTd. CHiia TSHKECTH Ha Ipyrux miuanetax. Bec tena. Hesecomocts. CrioxeHnue
CWJI, HaIllpaBJIEHHBIX MO OJHOW NpsaAmoi. PaBHopelcTByromas cui. Cuna TpeHus.
TpeHne CKOIbKEHUS U TPEHUE OKOs. TpeHrne B IPUPOIE U TEXHHUKE.

Jlemoncmpayuu.

HaGntonenne MexaHu4ecKoro IBUKEHUS Tea.

N3mepenne cKopocTH NPSIMOJIMHENHOTO ABHXKEHUS.
HaOGmntonenue siBneHust HHEPIUU.

HaGntonenue n3MeHeHus: CKOpOCTU MPU B3aUMOJICUCTBUU TEN.
CpaBHeHHE MACC IO B3aUMOJICHCTBUIO TE.

Ciio)eHue ChJl, HAaPaBJICHHBIX 110 OJHON MPSIMOM.
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Jlabopamopnuie pabomwt u onvimet.

1. OmnpenerneHne CKOPOCTH PaBHOMEPHOTO JIBMKEHHS (IIapuKa B KHUIKOCTH,
MOJICJTH JICKTPUYECKOTO aBTOMOOMIIS M TaK Jiajee).

2. Omnpenenenne cpelHed CKOPOCTH CKOJBXEHUSI OpycKa WIM IIapuKa Mo
HAKJIOHHOM IUIOCKOCTH.
OrnpezeneHue MIOTHOCTH TBEPAOIO Tea.
OnbITE, JEMOHCTPHPYIOIIHE 3aBUCHUMOCTh pacTshkeHus (nedopMarun)
MPY>KUHBI OT PUIIOKEHHOU CHUJTBI.

5. ONbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Paznen 4. /laBjieHue TBEPABIX TeJl, JKUIKOCTEH U Ta30B.



JlaBnenue. CnocoObl YMEHBIIECHUS U yBEIUYEHUs AaBieHus. /laBienue rasa.
3aBUCUMOCTh JaBlieHHs raza oT oObéma, Temmeparypol. llepenaua naBieHus
TBEPABIMHU TEJIAMH, XKUAKOCTAMU M ra3zamu. 3akoH Ilackans. ITneBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI XKUJIKOCTH OT TrayOuHbl. ['mapoctatnueckuit
napagokc. CooOuaromuecs: cocynbl. [ uapaBinueckue MeXaHU3Mbl.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuunHBI CylIeCTBOBaHUA
BO3aAymHON o6onouku 3emnu. OmbiT Toppuuennu. M3mepenue atmochepHOro
JaBlIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGopsl 11t U3MEpeHus: aTMOCPEPHOTO TABICHUS.

JlelicTBHE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue Tenr. Bo3gyxormiaBanue.

Jemoncmpayuu.
3aBHCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPHL.

Ilepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmarouecst COCy/Ibl.

['mppaBanyueckuit mpecc.

[IposiBneHue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CWJIBI OT 00bEMA MOTPYKEHHON YacTu
T€JIa U TWIOTHOCTH XKUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.
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VYcnoBue iaBaHus TeIl. IUIABAHUE WJIM MOTPY)KEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIECHUS MUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomwvt u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHO B
KUJIKOCTh YaCTH TeNa.

2. OnpeneneHrve  BBITAJIKUBAIONIEH CWIbL, JCUCTBYIOIIEHM Ha  TEJO,
MOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHUIIbI, IEUCTBYIOMIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnseIThl, JAEMOHCTPUPYIOIIAE 3aBUCHMOCTh BBITAJIKUBAIOIIEH CHIIBI,
JNEUCTBYIOIIE Ha TENO0 B MXKUIKOCTH, OT O0BbEMa MOrpYKEHHOU B
KUJKOCTh YAaCTH T€JIA U OT INIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHuWe apeomMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIPEAEIICHUE €€ TPY30NObEMHOCTH.

Paznen 5. Pabora u MomHoOCTh. JHEpPrus.

Mexanudeckas padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAaKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onotoe mnpaBwio» wmexanukd. KIIJ mnpocteix MexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas dHepruss. KuHeTmueckas ¢ NOTEHUHAIbHAS JHEPIUA.
[IpeBpanieHre 0AHOTO BUIA MEXAaHUYECKON SHEPTUH B APYTrOM. 3aKOH COXPAHEHUS
SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomovt u onvimet.

1. Omnpenenenure paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUM Tela

10 TOPU3OHTAIBHON MTOBEPXHOCTH.
2. HccnenoBanue ycliOBUM PaBHOBECHS phlyara.
3. Nsmepenne KII/] HaKTOHHOM IITOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHHS MEXaHUYECKOU SHEPIHUMU.
8 KUIIACC

Pa3nen 6. TenJioBble sIBJI€HUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO--KUHETHYECKOM TEOPUU CTPOCHUSA
BemecTsa. Macca W pazMepbl aTOMOB M MOJIEKYJH. OmNbIThl, NOATBEPKIAIOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPAOro, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTBa.
Kpucranauueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXKEHUW MOJIEKYJISIPHO--KHHETUYECKON TEOPUHU.
CmauuBaHu€ U KaWUISIPHBIE SIBJICHUA. TENI0BOE paClINPEHUE U CKATHE.

Temneparypa. CBsi3p TemIepaTrypbl CO CKOPOCTBIO TEIJIOBOIO JBHKECHUS
yactull. Buytpennssi sHeprusi. CnocoObl M3MEHEHUsST BHYTPEHHEH HHEPTHMU:
Teronepeaaya u COBEPILICHUE paboTHL. Buner TEIUIONEpEAAYN :
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IIyYEHHE.

KonnuectBo TemnoTel. YenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OamaHca. IlnaBineHue u
OTBEpPACBAHUE KPUCTALNIMYECKUX BEHIECTB. Y AEIbHAs TEIUIOTAa IUIABJICHUS.
[TapooOpazoBanne u koHjaeHcamus. Mcmapenwe. Kumnenwe. YaenbHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpAaTypbl KHUIEHUS OT aTMOCHEpHOTO
JABJICHUSL.

BrnaxuocTe Bo3myxa.

DHeprus TOIMBa. Y JAeJIbHAs TEIUIOTa CTOPAHHUS.

[Ipuanunel paboTel TermaoBbix aurateneit KIIJ TemmoBoro nmurartens.
TertoBble IBUTATENN U 3aLIATA OKPYKAIOIIEH CPEIBL.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUH B TEIUIOBBIX MPOLIECCAX.

JHemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO ABUKEHHUS.
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10.
11.
12.
13.

Ha6nronenune nuddysun.

Habmronenue sBIeHU cMauyuBaHUS U KalMJUISIPHBIX SIBICHHA.
Habmroaenue TenaoBoro paciumpeHust Ted.

N3Menenne maBieHHMs rasa mpv U3MEHEHHWH o0bEMa M HAarpeBaHUU WIIH
OXJIAKJICHHU.

[IpaBuna u3MepeHus: TeMIepaTyphbl.

Bunel renonepenaymn.

OxmnaxaeHue pu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pa00Thl BHEIITHUMH CHUJIAMHU.
CpaBHEHHE TEIOEMKOCTEHN PA3IMYHbBIX BEIIECTB.
HaOmronenue KumneHwus.

HaOmroaenre mocTossHCTBA TeMIIEpaTyphl IIPH TIJIABJIICHUU.
Moienu TeNI0BBIX JBUTATEICH.

Jlabopamopnuie pabomot u onvimet.

1.
2.
3.

10.
11.
12.
13.

OnpITH TT0 0OHAPYKEHHIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSIKCHHUS.
OnbITHI IO BBIPAINIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIA WJIM caxapa.
OnbITel IO HAOJIIOACHUIO TEIJIOBOTO PACHIMPEHUSI Ta30B, KUAKOCTEH M
TBEPABIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJIOHE HITPUILA.

OnbITHl, IEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIICHUS BO3AyXa OT €ro
00bEMa M HArPEBAHUS WU OXJIAXKICHHUS.

ITpoBepka runmoTe3sl TMHEMHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaOmtonenue wu3MeHeHUs] BHYTPEHHEH OJHEpPruuM Tejda B Ppe3yibTare
TeIUIonepe a4y U padOThl BHEIIHUX CHII.

UccnenoBanue sBJICHUSA TEII0OOMEHAa MPH CMEIIMBAHUM XOJIOTHOU H
ropsiYei BOJIBI.

Omnpenenenne  KOMWYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOJOW  IpH
TETUIOOOMEHE C HarpeThiM METATTHYECKUM ITUIUHIPOM.

Onpenenenue yaeapHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca UCIapeHus.

OrnpenenieHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

OnpeneneHue yaeabHON TEMJIOTHI IUIABJICHUS JIbA.

Pa3znen /7. Jaekrpuyeckue 1 MAarHUTHBIE SIBJICHUS.

Onektpu3auus Ten. [[Ba poma 3ieKkTpuuecKuX 3apsiaoB. B3aummoperncrtBue
3apsOKCHHBIX  Tel. 3akoH KynmoHa (3aBHCHMOCTh  CHIIBI  B3aUMOJICHCTBUS
3apsKCHHBIX TEJ OT BEJIMYMHBI 3aPSIIOB U PACCTOSIHHSI MKy TSJIAMU).

Onektpuueckoe mnoisie. Hanpsox€HHOCTh anektpuueckoro mnoisd. [lpuHimn
CYIIEPTIO3HIINU MICKTPUICCKUX ToJieH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKHUM 3apsii.
Crpoenne aroma. IIpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHCHUS
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKA TOK. YCIIOBUS CYIIECTBOBAHUA DSJIEKTPUYECKOIO TOKA.
MICTOYHHUKH TOCTOSHHOIO TOKa. JIeMCTBHS BJICKTPHUYECKOro TOKa (TEILUIOBOE,
XHUMHUYECKOE, MATHUTHOE). DIIEKTPUICCKHUI TOK B KHJIKOCTSIX U T'a3ax.

Onektpuueckas nenb. Cuna  TOka.  DJIEKTPUYECKOE  HAIpPsKEHUE.
ConpoTuBiE€HHE MPOBOJHUKA. ¥YIEIILHOE CONPOTHUBIICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locinenmoBarenbHOE W mapajlieIbHOE — COCIUHEHUE
MIPOBOJHUKOB.

PaGorta u MoOMmHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyns—JleHia.
DNeKTpUUECKUe SN U MOTpeOUTENn NeKTpUUecKoil sHepruu B 0bIiTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHbIE ~ MarHWTHl.  B3aUMOJENCTBUE  TMOCTOSAHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAYEHHE [T )KU3HHU HAa 3eMIl€.
OnbiT  Opcrena. MarHuTHOe TIONE  DAJIEKTPUYECKOro Toka. lIpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUrATENIb TMOCTOSIHHOTO TOKa. MCMONb30BaHUE 3JEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnsiTel Papanes. SBneHue 3neKkTpoMarHuTHON UHAYKuuU. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. CnocoOml MOJTYYEHHUS AIEKTPUYECKOU SHEPIUMU.
DIEKTPOCTAHIINKU Ha BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUMU.

Jemoncmpayuu.

DJIeKTpU3aIus Ted.
JIBa pojia 3JIEKTPUYECKUX 3apsIA0B U B3aUMOJCHUCTBUEC 3aPSIKEHHBIX TE.
Y CTpOHCTBO U AEHUCTBUE JIEKTPOCKOMA.
DJIEKTPOCTaTHYECKAST UHTYKIHUS.
3aKOH COXpPAHEHUS JIEKTPUUECKUX 3aPSAI0B.
[IpOBOTHHKH U TUBIEKTPHUKH.
MoaenupoBaHue CHUIOBBIX JIUHUM AIEKTPUIECKOTO TTOJIS.
N cTouHMKN NOCTOSTHHOTO TOKA.
JIelcTBUS SJIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KUJIKOCTH.
. I'a3oBbI1i1 pa3psia.
. I3Mepenune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpuIeCcKOro HanpsiKeHUsI BOJIbTMETPOM.
. PeocTtat n marazuH COnpOTUBIICHUMN.
. BzaumoericTBHEe NOCTOSTHHBIX MATHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3CJICHUS MTOJHOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarauTHo€ o€ TOKa. DIEKTPOMArHUT.

JlelicTBME MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DJIEKTPOJABUTATENb MOCTOSHHOTO TOKA.

HccnenoBanue BICHUS SJIEKTPOMArHUTHOW UHTYKIIAH.

OnbiTel @apajes.

3aBUCUMOCTh HAIlPABJICHUA WHAYKIIMOHHOIO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHSI.

DJIEKTPOT€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomwt u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJIEKTPU3ALMU TeJl HWHAYKIMEH | 1pu
COMPUKOCHOBEHHH.

UccnenoBanue JeHCTBUS DIEKTPUYECKOrO TMOJSI HA MPOBOJAHUKUA U
TUDJIEKTPUKH.

Coopka u nmpoBepKa padOThI AIEKTPUUECKON IIETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUITbI TOKA.

N3mepenue u perynmpoBaHUe HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa, WIYIIETO 4Ye€pe3 pe3UucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, MUIOWAAU MONEPEYHOTrO
CEUYeHHUs U MaTepuana.

[IpoBepka mpaBwiIa CIOXKEHUS HAMPSHKEHUM MpU MOCIEI0BATEIHLHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna s CWIbl TOKa MPU MNapaJJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue padoThl AINEKTPUUECKOTO TOKA, UYIIETO YEPE3 PESUCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO TOKa, BBIAEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CHIIBI TOKA, WAYIIETO 4epe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HE.

Onpenenenune KIIJI narpeBares.

HccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MarHUTOB TP UX
00bEIMHEHUH U Pa3/ICICHUMU.

HccnenoBanue necTBUA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnbITE, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBl  B3aUMOJICHCTBHS
KaTyIIKH ¢ TOKOM M MarHuta OT CHJbl TOKa W HANpaBJICHUS TOKA B
KaTYyIIKE.

18. I3yueHue nerlcTBUSI MArHUTHOTO MOJIsL HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u uzydeHue paboThl SJIEKTPOIBUTATEIIS.

20. 3mepenne KIIJ] anekTpoaBuraTeabHON YCTaHOBKH.

21. OnbITBl MO  HCCIEAOBAHUIO SIBJICHUS SJICKTPOMATHUTHOW WHAYKIIUU:
WCCIIEIOBAHUE W3MCHEHUW 3HAYEHUS W HANPABICHHS HHIAYKIIMOHHOTO

TOKA.
9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHUS.

Mexannueckoe nBuxkeHue. MarepuanbHas Touka. (Cucrema OTCUéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBr>KeHrne. HepaBHOMepHOE npsMONIUHENHOE NBMKEeHUE. CpeaHsisi 1 MIHOBEHHAas
CKOpOCTb TeJIa IPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenne. PaBHOyckopeHHOE mpsMoJinHeiiHoe JBrkeHue. CBoOogHOE
nagenue. OneITe! [ amues.

PaBHomepHOe nBUKEHHE TO OKpyx)HOCTH. Ilepuon u dactora oOparieHus.
JluneliHas u yriioBas CKOpocTH. LIEHTpOCTpEMHUTETBHOE YCKOPEHHUE.

[Tepseiit 3akoH HproToHa. Bropoi 3akoH Hetotona. Tpetnii 3akoH HerotoHa.
[TpuHIMIT CyNepnO3nuLINKU CHUJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbXKEHUS, CUJla
TPEHHUS TTOKOsI, APYTHUE BUJIBI TPEHHUS.

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
naneHus. JBmwxkenue mianeT Bokpyr Cousnna. IlepBas xkocmuyeckas CKOPOCTH.
HeBecomocTs u nieperpysku.

PaBHoBecue martepuanbHON TOUKU. AOCONIOTHO TBEpHOe Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIUIEHHON OChIO BpalleHusi. MomMeHT cuiibl. LIeHTp TsokecTH.

Nmnynse Tena. U3menenne nmmnynbca. MMmynbe cuiibl. 3aKOH COXpaHEHUSA
MMIYJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanuueckass paboTta ¥ MOIIHOCTh. PaboTa cui TsKeCTH, yHpYyrocTH,
TpeHus. CBsi3b dHepruu u padoThl. [loTeHMaNbHAs HEPTUs Teia, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMJIH. [lO0TeHIIManbHas SHEPrus CKaToM Npyx uHbl. Knnetnueckas
sHeprud. Teopema 0 KHHETMYECKON HHEPrUMU. 3aKOH COXPAHEHUS] MEXAHHYECKOU
SHEPIUM.

Hemoncmpayuu.

1. HaOmroneHnne MeXaHUUYECKOTO JABMYKEHHUS TeJla OTHOCUTEIBHO PA3HBIX TEll

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

CpaBHeHME TyTE€d W TPACKTOPUN NBWIKEHUS OOHOIO U TOrO K€ Tela
OTHOCHUTEJIBHO PAa3HBIX TEJ OTCUETA.

N3Mepenne CKOpoCTH U YCKOPEHUS MPSIMOJTMHEUHOTO JBUKEHUS.
HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO JBHXKEHUS.

HaOnronienre nBuxeHus Tela 1no OKpy>KHOCTH.

HaGntoienre MexaHu4eCcKuX SIBJICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPAaBHOMEPHOM UM  YCKOPEHHOM JIBHKCHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHHUS TeJla OT MAacChl Te€la W JCUCTBYIOIIEH HA HEro
CHUJIBI.

HaGntonenue paBeHcTBa CHIT TPY B3aUMOJICUCTBUU TEI.

N3Menenune Beca Tena npu yCKOPEHHOM JBUKEHHUH.

[Tepenaua ummynbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpazoBanus 3HEPTUHU MIPU B3AUMOJICUCTBUU TEN.

CoxpaHeHue UMNysbca MpU HEYIPYTOM B3aUMOJICCTBUMU.

CoxpaHeHue UMIyJbca MpU a0COTIOTHO YIPYTrOM B3aUMOJIECHCTBUMU.
HalmntoieHre peakTHBHOTO ABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM SHEPTruu Npu CBOOOTHOM MaJICHUH.
CoxpaHeHre MEXaHNUYECKOW SHEPTHUH MIPU IBUKECHUU TeJla MO/ IEMCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomovt u onvimeot.

1.

KonctpyupoBanue Tpakra JJjisi pa3roHa M JalbHEUIIIET0 PaBHOMEPHOTO
JBKEHUSI IIIAPUKA UITU TEJICKKU.

Onpenenenue cpeaHe CKOPOCTH CKOJBbXEHUS OpycKa WIIM JBHIKCHUS
[IapyKa 1o HaKJIOHHOM MJIOCKOCTH.

OrnpeneneHue yCKOpEHHsI Tejda NP PAaBHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayalbHON CKOPOCTH.

IIpoBepka ruMOTE3bI: €CAU TPU PABHOYCKOPEHHOM JABMXKEHUM 0e€3
HayaJbHONW CKOPOCTHM MYTH OTHOCSATCS KakK psijJ HEUYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJIBXKEHUSI OT CHIIbI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenue kodPphuieHTa TPEHUS CKOJIbKEHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JABHIKEHHUM Tellia
10 TOPU3OHTAJIBHOW MOBEPXHOCTH.



10. Onpenennienrie  pabOTHl  CHJBI  YIPYTOCTH TIpM  TOABEME TIpy3a C
WCIIO0Ib30BaHUEM HETIOJIBU>KHOTO U TTOJABUKHOTO OJIOKOB.

11. I3y4eHue 3aKOHAa COXPAaHEHUS SHEPTHM.

Pa3nen 9. Mexannuyeckue KoJieOaHUsI U BOJTHBI.

KonebarenpHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHU: TTepro,
4acToTa, aMIUIATYy1a. MaTeMaTu4eCcKuil U NPy KUHHbIM MasTHUKU. [IpeBpamieHue
SHEPTUH MPU KOJIEOATEIIHHOM JIBUKEHUMU.

3aryxawmue — KojeOaHus.  BeiHyxneHHsle — koneOanusi.  Pe3onanc.
Mexannyeckue BoJiHBL. (CBOWMCTBA MEXaHMYECKUX BOJH. [IpomonbHble H
MONEPEYHbIE BOJHBI. JIMMHAa BOJMHBI M CKOPOCTh €€ PacCIpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka u BbicOTa TOHA. OTpaxkeHue 3Byka. MH}pa3ByK u
YIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmronenue kosneOaHWil Ten MOJ JEUCTBUEM CHUJIbI TSXKECTH U CHIIBI
YOPYTOCTH.

HabGmonenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HalGntoneHue BRIHYKIEHHBIX KOJIEOAHUN U pE30HAHCA.
PacnipocTpaneHue poI0IbHBIX U TIOTIEPSYHBIX BOJH (Ha MOJICIIN).
Ha6ntonenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YACTOTHI.
AKYyCTHUYECKHI PE30HAHC.
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Jlabopamopnuie pabomwvt u onvimet.
1. OmpenenieHHe YacTOThl M MEpHOJIa KOJIEOAHUMH MaTEeMaTHYECKOTO
MasITHUKA.
OmnpeneneHue 4acTOThI U Mepuoa KoiaeOaHul NPy>KMHHOTO MasiTHUKA.
NccnenoBanre 3aBUCUMOCTH Nepuoia KoieOaHUM MOJABEIIEHHOTO K HUTH
rpy3a OT JUIMHbI HUTH.
4. WccnepoBaHue 3aBUCMMOCTH MEPHUOJIa KOJIEOAHUN MPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.
5. IlpoBepka HE3aBUCUMOCTH TMEpUOJA KOJeOaHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OnbITHl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KojeOaHui
MPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mMepeHue yckopeHusi CBOOOAHOTO MaJICHUS.
Pa3nen 10. DiekTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHhIX BOJH. I[llkana »neKkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBA3HU.



DIlekTpoMaruuTHas npupoaa cera. CkopocTh cBeTa. BonHOBBIE CBOKCTBa
CBETa.

Jemoncmpayuu.

1. CBoucCTBa NEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomovt u onvimeot.

1. V3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOMJIHHOTO

TenedoHa.

Pa3jnen 11. CBeToBblIe AABJIEHHUS.

JlyueBass  mogmenp  cBera.  McTOYyHMKH  CBeTa. [IpamonunerHoe
pacnpoctpanenue cBera. 3atMeHusa Connua u Jlynsl. Otpaxenue cera. [mockoe
3epKaJI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenune cBera. 3akoH mnpenomieHus cBera. l[losHOoe BHyTpeHHee
OTpaXeHHe cBeTa. lcnonp30BaHWE TOMHOTO BHYTPEHHETO OTPAXEHHS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon onayueir B gnumH3ze. OnrTuueckas cucrtema (¢oToamnmnapara,
MHKpPOCKONA M TelecKoma. [7a3 kak onrtuyeckas cucrtema. bIM30pyKocTh U
JATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. Omnbitel Hbtorona. CroxeHue
CIIEKTpaJbHBIX LBETOB. J(ucnepcus ceeTa.

Jemoncmpayuu.

[IpsAmMonrHEHHOE pacCIPOCTPAHEHUE CBETA.

OtpakeHue cBeTa.

[Tonyuenne n300pa>keHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue cera.

Onruyeckuil CBETOBOJ.

Xon nyueit B coOuparoliieil JInH3e.

XoJ Iy4el B pacCEUBArOIICH JIMH3E.

[Tonydyenue n3o0paxeHui ¢ MOMOIIBIO JINH3.

[Tpunuun neiictBus GoToanmnapara, MUKpPOCKOIA U TEJIECKONA.

10. Monenb riasa.
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11. Paznoxxenue 6enoro cBera B CIIEKTP.

12. ITosmyuenue 6eI0T0 CBETA MPH CIOKEHUN CBETA Pa3HbIX I[BETOB.

Jlabopamopnuvie pabomwvt u onvimet.

1. HccnenoBanue 3aBUCMMOCTH yTJIa OTPa)XCHHUS CBETOBOTO Jyda OT yrjia
TaJICHUS.
N3ydeHne xapakTepuCTUK U300paKeHHS MPeIMETa B TIIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMJICHUS CBETOBOTO JIyda OT yriia
MaJICHUS Ha TPAHUIIE «BO3yX—CTEKIION.



[Tonyuenne n300pa>keHUM C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue (POKYyCHOTO pacCTOSTHUSA U ONTUYECKOM CUIIBI cOOMparolei
JIH3BI.

OMnbITH MO Pa3NIOKEHUIO OEJIOro CBETa B CIIEKTP.

OnbITEl IO BOCTIPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUM Yepes3
LIBETOBBIEC (PUIBTPHL.

Pasznen 12. KBaHTOBbIC SIBJCHUS.

Oneitel Pesepdopna u mnanerapuas Mmojenb aroma. Monens atoma bopa.
Hcnyckanue u nornomnieHue cBera atomoM. KBaHTel. JInHeWdaTeie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- U ramma-uznydeHus. CTpoeHue aTOMHOIO
anpa. Hyxionnas wmoxaens aromHoro sapa. HM3orombel.  PagmoakTuBHBIE
npespaiieHus. llepuon nonypacnaga aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsSJOBOTO W MACCOBOrO YMCEIN.
DOHeprust cBsi3M aTOMHBIX sanep. CBsA3p Macchl W JHepruu. Peakumm cuHTe3a U
nenenus saep. Mcrounnku sneprun CoJiHIIA U 3BE3T.

AnepHas sHepretuka. J[eWCTBUS pPAaAMOAKTUBHBIX W3JIyYCHUN HA JKUBBIC
OpPraHu3MBblI.

Jlemoncmpayuu.

CrekTpsl U31y4YEHUs U TOTJIOLCHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bozopoa.

HaGntonenue TpexoB B kamepe Bubcona.

Pabora cuéTunka HOHU3UPYIOUIUX U3TYYEHUH.

Perucrtpanus nznmydeHus: IpupOAHBIX MUHEPAIOB U IMTPOAYKTOB.
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Jlabopamopnuie pabomwvt u onvimet.

1. HaOnroneHue CIIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3TYUECHUS.

2. HccnenoBanue TpPEeKOB: M3MEPEHHE HHEPIHMU YACTULBI 1O TOPMO3HOMY

nytHu (o ¢pororpadusm).

3. M3MepeHue paii0aKTUBHOTO (pOHA.

IHoBTOPUTEIHLHO-0000 A0 IIUH MOAYJIb.

[ToBTOpUTEIBHO--00001IAIOINN MOYJIb TPEAHA3HAUEH 1JI1 CUCTEMATH3aLUU
u  0000IIeHUsT MPEIMETHOTO  COACPKAHUSI UM OMNbITa  JAESATEIbHOCTH,
MPpUOOPETEHHOTO MPU U3YUYECHHUH BCEro Kypca (PU3UKH, a TaKXkKe JJis1 MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY J3K3aMeHYy Mo ¢u3uKe Uil 0o0ydarommxcs,
BBIOPABIINX 3TOT YUYCOHBIN MPEIMET.

[Ipu M3ydyeHHH AAHHOTO MOJYJISI PEATH3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
JIEATEIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUYNBAETCA JOCTHKEHUE MPEIMETHBIX U
METaNpEeIMETHBIX  IUIAHUPYEMBIX  pEe3yJdbTaToB  00yudeHus, (GopMmupyetcs
€CTECTBEHHOHAYYHASITPAaMOTHOCTh. OCBOCHHUE HAay4YHBIX METOJIOB HCCIICIOBAHUS



SABJICHUN NPUPOALI U TEXHUKH, OBJIAJACHUE YMEHUSAMH OOBICHATH (PU3NUECKUE
SBJICHUS], TPUMEHSSA I[OJYYEHHbIC 3HAHWsS, pemarbh 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IprHIMIIHANBHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3jiefia pealn3yeTcs
3a Ccu€T TOro, 4YTo OOydYarouIuecs BBIMOJIHAIOT 3aJlaHusl, B KOTOPBIX UM
MpeIIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUW pPACNO3HABaTh M HAYYHO OOBSICHATH
dbu3ndecKue sIBJICHUSI B OKPY KaOIIe TPUPO/ie U MOBCEAHEBHON KU3HH,

HCIIOJIb30BaTh HAyYHbIE METO/bI UCCIACAOBAHUS (PU3NUECKUX SBICHUN, B TOM
YyCIIe IS POBEPKHU TUINOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOOB,;

OOBSICHSITh HAay4YHbIE OCHOBBI HamOOJiee BAXKHBIX JOCTHUKEHUUW COBPEMEHHBIX
TE€XHOJIOTHH, HAIPUMED, NPAKTUYECKOTO UCIIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHHS U COXPAHECHUS BCEX M3BECTHBIX BUOB
SHEPIUM.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenne ¢pu3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAMPABICHO

Ha JOCTHKECHHE JTUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTECIbHBIX
pe3yabTaTOB.

B pesynbraTe nzydenus pu3uku Ha ypoBHE OCHOBHOT'O 00IIIEro oOpa3oBaHUs

y oOy4aromierocsi OyayT copMupoBaHbl CIASAYIOMNE JUUYHOCTHBIE PE3yJbTaThl B
YJacTH.

1) naTpHOTHY€CKOT0 BOCTTUTAHUS

— MPOSBJIEHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
dbu3nUecKor HayKH,

— LIEHHOCTHOE OTHOIIEHUE K IOCTUXKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB,;

2) rPa’kIaHCKOr0 H TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00OCYKJIEHHH 00IIECTBEHHO3HAYUMBbIXU
ATUYECKHUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHHU I
busuKwy;

— OCO3HAHME BAXHOCTU MOPAIBHO--3TUYECKUX MPHUHIUIIOB B JIESITEIbHOCTH
YUYEHOTO;

3) 3cTeTHYeCKOT0 BOCITUTAHUSI

— BOCHPHUSITHE ICTETUUYECKUX KAYECTB (PU3MUECKON HAYKHU: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS .

— OCO3HAHUE IEHHOCTU (PUBMYECKONM HAYKM KAaK MOIIHOTO HHCTPYMEHTA
MMO3HAHHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAXXHEWILIEH COCTAaBIISIONICH
KYJbTYpBI;

— pa3BUTUE HAY4YHOU JIO0O3HATENBHOCTH, MHTEpPECa K HCCIEN0BaTEIbCKON
NEATEIBbHOCTH;

5) ¢dopmupoBaHus  KyJAbTYPbl 310POBbSI M  IMOIHMOHAJILHOIO
0J1aronmoJTyYusi:

— OCO3HaHWE IIEHHOCTHM Oe3omacHOro oOpas3a KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBUI OE30MaCHOrO IOBEACHUS Ha
TPAHCIIOPTE, Ha JOPOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

— cpOpMHUPOBAHHOCTh HaBbIKa pedJIEKCUH, MPU3HAHUE CBOETO IIpaBa Ha
OIKOKY U TAKOT'O e MpaBa y APyroro 4YeJoBEKa;

6) TPy10BOr0 BOCIIMTAHMA:

— aKTHUBHOE y4YacCTHE B PCIICHUHU IPaKTUYCCKUX 3amad (B paMKax CEMbH,
o0pa3oBaTeIbHOW  OpraHM3alWH, TOpoja, Kpas) TEXHOJIOTHYECKOH U



COIIMAJIbHOM HAaMpaBJICHHOCTH, TPEOYIOIIUX B TOM 4YHCIE M (PU3HMYECKUX
3HAHWUU,

e — HHTEPEC K MPAKTUUYECKOMY M3YUEHHUIO TTpodeccuii, CBSI3aHHBIX ¢ (PU3UKOI,

o 7)3K0JOrMYeCKOro BOCIIMTAHMS

e — OpHECHTAIMS HA TPUMEHEHHE (U3NUYECKUX 3HAHMM IS pEIIeHUs 3a7ad B
00JIaCTH OKpY’Kalolied cpeapl, IUIAHUPOBAHHSA TIOCTYIIKOB M OIICHKH HX
BO3MO>KHBIX MTOCJICACTBUI IJISI OKPYKAIOIIEH CPEIBI;

e — OCO3HAHHME TJI00ATHHOIO XapaKTepa SKOJIOTHUYECKHX MPOOJIEM M IMyTeHl HX
pelIeHus;

e 8) amanTanMuM K HM3MEHSIIOIMIMMCS YCJOBHSM CONHMAJIbHOW M NMPHPOIHOM
cpelbl:

e — TMOTPeOHOCTh BO B3aUMOACHCTBUM TP BBHITIOJTHEHUM WCCICAOBAHUN W
MPOEKTOB (U3NUYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUIM
TIPYTHX;

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 IMPaAKTHUECKYIO
TeSITEIbHOCTD;

e — nOTpeOHOCTH B JOPMUPOBAHNUU HOBBIX 3HAHUMU, B TOM uuciie HOpMYIUpOBaTh
WJIeH, TIOHSATHS, TUTIOTE3hI O PUBHMIECKUX OOBEKTAX U SBJICHUSX;

e — OCO3HaHHE JIe(PUIIMTOB COOCTBEHHBIX 3HAHWM U KOMIIETEHTHOCTEH B 001aCTH
bu3uKwy;

e — IUJJAHMPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETCHHH HOBBIX (DUIUYECKUX
3HAHWUU,

e — CTpEMJICHHE aHAJIU3UPOBATH U BBISBIATH B3AMMOCBS3H IPUPOIbI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE€ C UCMOJIb30BaHNUEM (HU3NUECKUX 3HAHUM,

e — OIICHKA CBOMX JCHCTBUM C Y4YE€TOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIO0AIBHBIX TIOCIEACTBHIA.

METAIIPEJMETHBIE PE3YJIbTATDBI

B pesynbTaTe OocBOCHHMS MpOrpaMMbl 1O (GHU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarouierocst OyayT chopMUpOBaHbl MeTANPeAMeETHbIE
pe3yJbTaThl, BKIIFOYAIOIINE TO3HABATEIHLHBIC YHUBEPCAIbHBIC YICOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  y4eOHBIC  JICUCTBUS,  PETyJISTUBHBIC
YHUBEPCAITbHBIC YICOHBIC TCHCTBUS.

ITo3naBaTebHBIE YHUBEPCAJIBHBIC y‘leﬁHbIe ZleﬁCTBHH

Bba3oBble JJoruuyeckue 1eicTBUA:



BBISBJSIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(sIBIICHUH);

YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIUM, OCHOBAHUS IS
000011IeHUS U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCMaTpUBAEMbIX (PakKTax,
JAHHBIX 1 HAOJIOACHUSAX, OTHOCSIINXCS K PU3NUECKUM SBJICHUSIM;
BBISBJISITh IPUYMHHO--CJICICTBEHHBIE CBS3U MPU H3YYEHUH (PUBHUYECKUX
SIBJICHUU U MPOIIECCOB, JENaTh BBHIBOJbI C UCIOJIB30BAHUEM JEAYKTHUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3X
(bU3NUECKUX BEITMYHH;

CaMOCTOSITEJILHO BBIOMpPATh CMOCOO pelieHus y4yeOHo (uznueckoit
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pPEIICHUs, BHIOOP HambOoee
MOJIXOISIIET0 ¢ YYETOM CAMOCTOSTEIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble HCCJICA0BATCIBCKHUC HeﬁCTBHﬂ:

HCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUM MHCTPYMEHT MO3HAHUS,
MIPOBOJAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY ITUIAHY OIBIT, HECIOKHbBIN
bu3MYeCKUil HSKCIEPUMEHT, HEOOJbIIOe HCCIeIoBaHUE (HUINUYECKOTO
SIBJICHUS,

OLICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(MOPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUSI WIIM SKCIIEPUMEHTA,

CaMOCTOSITEILHO (GOPMYIUPOBATH 00OOIIEHHS M BBIBOJIBI IO pe3yJibTaTam
MPOBEJEHHOI0 HAOIIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajibHEWIee pa3BUTHE  (PUBHUUYECKUX
MIPOIIECCOB, a TAKKE BBIJBUTATh MPENOI0KEHUS 00 UX pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ ungopmauuei:

MPUMEHSITh Pa3IMYHbIE METO/Ibl, UHCTPYMEHTHI U 3alPOChl MPU MOUCKE U
orObope MHPOpPMAIIMU WM JAHHBIX C Y4ETOM NPEMJIOKEHHOM yueOHOM
buzryecKom 3agauu;

aHAJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMAIIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaABICHHUS,

CaMOCTOSITEJIbHO  BBIOMpaTh ONTUMAJbHYIO (QOpMy MpeaCTaBICHUS
MHPOpMAlIMM U WUIIOCTPUPOBATh pellaeMble 3aJayd  HECIIOXKHBIMU
cXeMaMu, uarpaMMamMu, UHOU TpauKoOi U UX KOMOUHALIUSIMU.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH:

B X0jJic OOCYXJEeHHsI ydeOHOro Marepuania, pPe3yiabTaToB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3aJIaBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TeMbI 1
BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha PEIICHHUE 3aJa4d W TMOJJIep’KaHue
OJIaro’keyaTeILHOCTH OOIIEHUS,



COIIOCTABJISITh CBOM CYXICHHS C CYXICHHSMH JPYTHX YYaCTHHUKOB
nayajora, 0OHapy>XHUBaTh Pa3IMUKMe U CXOACTBO MO3UIINM,

BBIp@)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEICTABISATh PE3YIbTAThl BHITTOIHEHHOTO (PM3UYECKOTO OMbITa
(3KCIIEpMMEHTA, UCCICAOBAHUS, IIPOCKTA);

IMOHUMATh n HCITOJIH30BaTh MpEeUMYyIIeCTBa KOMAaHTHOM |
WHJMBUAYaIbHOW pPabOThl TPU PEUICHUM KOHKPETHOW (U3HMUECKOU
MPOOIEMBI;

MIPUHUMATh IEJIM COBMECTHOM NESATEIbHOCTH, OPTaHU30BBIBATh JECHCTBUS
Mo €€ JOCTHIXKEHHIO. pachpenensaTh poJii, OOCYXJaTh TMpPOIECChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOACH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAss KAYeCTBEHHOTO pe3yjbTaTa 1o
CBOEMY HAlpPABJICHUIO WU KOOPAWUHUPYS CBOM JCHCTBUS C JAPYTUMH
YJIeHaMU KOMaH/IbI,

OIIEHUBATh KAa4ECTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITEILHO CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aWMOICHCTBHSI.

PCFYJIHTI/IBHLIG YHHUBEPCAJIbHBIC y‘leﬁﬂble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalUsAX, TPEOYIOIMNX
JUTSL peleHus: pU3nYecKux 3HaHUK;

OPUEHTHPOBATHCS B  PA3IMYHBIX MOAXOJAX MPUHATHUS  PEIICHUMN
(MHAMBUYaIbHOE, TMPUHSITHE PELICHHS B TPYyNNE, NPUHATUE pPEIICHUM
IPyTION);

CaMOCTOSITENIbHO COCTaBJISITh aJITOPUTM PElIeHUsT GU3NUECKON 3aauul WU
IJIaHA UCCIEJOBAaHUS C YYETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBAThH MpeIJIaracMbl€ BAPUAHTHI PEIICHUMH;
nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTpO.HL, 3MOHHOHaJIbeIﬁ HNHTEJIJEKT.

JaBaTh aJ€KBAaTHYIO OLICHKY CUTYAIlMH U NIpeJiaraTh miaH €€ N3MEHEHUS;
OOBSACHATH MPHUYUHBI  JOCTIOKEHHS  (HEIOCTHIKCHHS)  PE3yJIbTaTOB
NeATEIBbHOCTH, JIaBaTh OLICHKY MPUOOPETEHHOMY OMBITY,

BHOCUTH KOPPEKTHBBI B JCITCIBHOCTh (B TOM YHCIIC B XOJ BBIIOJHCHUS
(GuU3MUECKOro  HMCCIEIOBaHMsS MM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENIbCTB, HW3MEHUBIIIUXCS CHUTyalldid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH ce0S Ha MECTO APYroro 4ejaoBeKa B XOJI€ CIIOpa WU JUCKYCCUU
Ha HAY4YHYIO T€MY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro;



MpU3HaBaTh CBOE MPABO Ha OMIMOKY MpHU pelieHud GU3NIECKUX 3a7ad Uiu
B YTBEPKJECHHUSIX HA HAYYHBIE TEMbI I TAKOE K€ MIPABO JPYTOro.

HPEIMETHBIE PE3YJIbTATBI

K xoH1y 00yueHust B 7 kjacce npeMETHbIE pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYyUAIOIIUXCS YMEHHUIA:

WCIIOJIB30BaTh  TOHATHSA. (PU3WYECKHMe W  XUMHYECKHE  SIBJICHHS,
HaOJFOICHNE, DKCIIEPUMEHT, MOJENbh, TUIIOTE3a, CAWHUIIBI (HU3UICCKUX
BCJIMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHHS BemiecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHWYeCKoe JBIKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAaeKTOPHs, PaBHOJACHCTBYFOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIIHNECS] COCY/IbI;

pasnuuath sSBicHUS (AUQQy3usi, TEIIOBOE IBUKCHHE YaCTHI[ BEIICCTBA,
paBHOMEPHOE  JBW)KCHHE, HEPaBHOMEPHOE JBW)KCHHE, HWHEPIHS,
B3aMMOJICUCTBHE TEJ, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCKIO
BpalieHus, Tepenada JaBiCHHUS TBEPABIMUA TeElaMH, J>KHIKOCTIMH U
razamy, arMochepHOe JaBlieHWe, IUIaBaHUE TeNl, MPEBPAIICHUS
MEXaHWYECKOW SHEPIHH) IO OIMHMCAHWI0 MX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WUECKUX  SBICHUH B
OKpYXaloleM MHpEe, B TOM UHcie (U3UYECKUE SBICHUS B TPUPOJIC:
MPUMEPHI IBIDKCHHS C PA3IUYHBIMA CKOPOCTSIMH B JKMBOW W HEKHUBOU
MpUpoAe, JCUCTBUE CHJIBI TPEHUS B TPHUPOAEC W TEXHHUKE, BIASHUC
aTMOC(EPHOTO NIaBJICHUs HA JKMBOW OPTaHM3M, IUIABaHHUE PhIO, phlUyaru B
TeJIe YEJIOBEKa, MPU 3TOM NEPEBOIUTH MPAKTUICCKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (DU3HUCCKUX SIBIICHUN;
OMMCHIBATH M3yUEHHBIC CBOWCTBA TEN M (PU3WUYECKHUE SBICHUS, UCTIOIB3YS
dusnyeckrue BeNWUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMH,
MyTh, CKOPOCTh, CPEIHSST CKOPOCTh, CHJIa yIPYTOCTH, CUJIa TSIKECTH, BEC
TeNa, CWIa TPeHHs, JaBicHWe (TBEPIOTO Tela, >KUIKOCTH, Tra3a),
BBITAJIKUBAIOIAS CHJIa, MEXaHWYeCKas paboTa, MOITHOCTH, IUICYO CHIIHI,
MOMEHT CWIBI, KOXQ(UIIMEHT TMOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KHHETUYECKasl W TIOTSHIMAIbHAS SHEPrus), NMPU OMHCAHWU IPABHILHO
TPaKTOBaTh  (PU3MYECKHA  CMBICI  HCIOJB3YyeMBIX  BEIWYWH, WX
0003HaUYECHUS] HEIUHUIBI (PU3MYECKUX BEJIMYUH, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIMYMUHY C IPYTUMU BEITMYNHAMH,
CTpOUTH TpadUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEINYHH;



XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKHE SIBICHUS U TIPOLIECCHI,
UCIIOJIB3Ys MpaBWIIa CIIOKEHUs cHil (BIOJL OMHOM mpsiMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBWIIO paBHOBecHUs pbrdara (Os0ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOUH
SHEPIruM, TMpPU OTOM JaBaTh CJIOBECHYIO (QOPMYIHUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMATHUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIE
U B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISITh MPUIMHHO--CJICICTBEHHBIC CBSI3HM, CTPOUTH OOBICHEHHE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpPOr Ha 1-2 M3y4eHHBIX CBOWCTBA (HU3UUCCKUX
SABJICHUH, (PU3NYECKHUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THbie 3amadu B 1-2 JCHCTBUSA, HCMOIB3YyS 3aKOHBI U
dbopmyibl, cBsi3bIBaIONIME (PU3UUECKUE BEIMYMHBI. HAa OCHOBE aHaiu3a
YCJIOBUS 33/1aud 3alIUChIBATh KPATKOE YCIIOBHE, MOJCTABISTh (PU3HUECKUE
BEJIMYUHBI B (OPMYJBI U MPOBOAUTH PACUEThl, HAXOAUThH CIPABOUYHBIC
JaHHbIE, HEOOXOUMBbIE ISl PELICHUs 3a/lay, OLEHUBATh PEATUCTUYHOCTD
MOJYy4eHHON (PU3MYECKON BETUUHNHBI,

pacro3HaBaTh MOPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPU TMOMOIIU
($U3NYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIICIATH IPOBEPSIEMOE
npeanoyiokenue  (TMmoresy),  pa3iMyaTh WM MHTEPIPETHPOBATH
MOJIYYEHHBIH pe3ysibTaT, HAXOAUTh OMIHUOKKM B XOJE ONbITa, JeiaTh
BBIBOJIBI 110 €T0 pe3ysibTaTaMm;

MPOBOJUTh OMBITHl 1O HAOMIOAEHUIO (UUYECKUX SIBJICHUM WU
buznUecKux CBOWCTB TEJI: dbopmMynIUpoBaThH MIPOBEPSIEMBIEC
MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000py10BaHus,
3aMUCHIBATh X0/ OMbITa U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATh MPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJa,
o0béMa, CUJBI W TEeMIepaTypbl C KCIOJB30BAHHUEM aHAJIOTOBBIX U
uMpoBbIX MPUOOPOB, 3aMUCHIBaTh IMOKAa3aHHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOIFOTHOM MOTPEIIHOCTH U3MEPEHUMH;

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BETUYUHBI OT
JAPYTroil ¢ WCHOJB30BAHUEM TPSIMBIX H3MEpPEHUH (3aBUCUMOCTH TYTH
PAaBHOMEpPHO JIBUXKYILETOCA Telda OT BPEMEHHU JBIKCHHS Tela, CHUJIBI
TPEHUSI CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBHCUMOCTH CUJIbI TPEHUS OT IUIOMIAU COMNPUKOCHOBEHUS TEJl, CUIIbI
YOPYTrOCTU OT YJ/UIMHEHUSI MPYXUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
MOTrPYKEHHON YacTH Teja M OT MJIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT IIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJN0, YCIOBUI
TUTABAHMS TEJI, YCIOBHI PaBHOBECHS pbluara W OJIOKOB), y4acTBOBaTh B



IJJAHUPOBAHUU y4E€OHOTO UCCIEAOBaHUs, COOUpaTh YCTAHOBKY U
BBITIOIHATh U3MEPEHUs, CIeAys MPeII0oKEeHHOMY IUiaHy, (UKCUPOBATh
pe3yabTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3NUECKUX BEIUYHMH B BUJIE
MPEUIOKEHHBIX TaONUI] U TpauKOB, JeiaTh BBIBOJLI MO pe3yibTaTaM
HCCIIeIOBaHMUS,

MPOBOJNTh KOCBCHHBIC HW3MEPCHHS (U3UYCCKHX BEJIMYMH (IUIOTHOCTH
BEILIECTBA KUJKOCTHM M TBEPAOrO TEjia, CUJIAa TPEHUS CKOJIBXEHUS,
JaBJICHWE  BO3JyXa, BBITAJKHUBAIOIIAS  CWia, JICUCTByIOIas  Ha
MOTPYKEHHOE B JKUAKOCTh TeJO, KOA(D(PUIMEHT TMOJE3HOro IeHCTBUS
MPOCTBIX MEXaHU3MOB), CIeAysd NPEUIOKEHHOW WHCTPYKIUU: TIPH
BBITIOJTHEHUU H3MEPEHUM coOupaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAUEHUE UCKOMOW BEJIMYUHBI;

co0JIrI01aTh TpaBUJia TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢ Ja00paTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIMUIBI JEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMUCTB:
BECBl, TEPMOMETp, IAUHAMOMETP, COOOIIAIOIIUECS COCYJbI, OapoMeTp,
phlyuar, MOABUKHBIN U HEMOABUKHBIN OJI0K, HAKJIIOHHAS TNIOCKOCTH;
XapaKTepU30BaTh TMPUHLMMBL  JIEUCTBUS M3YYEHHBIX NOpUOOpPOB U
TEXHHYECKUX YCTPOWCTB C ONMOPOH Ha WX omucaHus (B TOM 4YHUCIIE:
MOAIIMITHUKY, YCTPOMCTBO BOJOMPOBOJA, TUIPABIMYECKHI mpecc,
MaHOMETp, BBICOTOMEp, OPIITHEBOW HACOC, apeOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaX (PU3MYECKUX ABJICHUU U HEOOXOAuUMBbIE (PU3NUECKUE 3aKOHBI
1 3aKOHOMEPHOCTH,

NPUBOJIUTH  TpUMEpbl  (HAXOAWTh  WH(GOpPMAIMIO O  IPHMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU JJ1s1 obecrieueHus: 0€30MacHOCTH MpU OOpallleHUu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbS M COOJIOICHUS
HOPM KOJIOTUYECKOTO TTOBEJICHUS B OKPYKAIOILIEH Cpeie;

OCYHIECTBJISITh OTOOp HUCTOYHUKOB HUHpopmanuu B HHTepHeTe B
COOTBETCTBHHU C 33/IaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUW W TYyTEM CpaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIJECIATH
uHpOpMaINIO, KOTOpasi SBISETCS MPOTUBOPEYUBON WM MOXKET OBITh
HEJ0CTOBEPHOM;

MCIIOJIb30BaTh MPU BBINOTHEHUN YYEOHBIX 3aJJaHU HayYHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOro COJAEp>KaHHsl, CHOpaBOYHbIE MaTepualbl,
pecypebl cetr IHTepHET, BiajeTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus UHPOPMAIMU U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE W YCTHBIE COOOIICHUSI Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMAHK (HU3UIECKOTO COACPKAHUS, B TOM



yucie MyOJMYHO JAENaTh KPaTKHWe COOOIIECHHS O pe3yJibTaraX MPOEKTOB
WM  Y4eOHBIX HCCIEIOBaHMM, MpPU H3TOM TPaMOTHO HCIMOJIb30BaTh
W3YUYCHHBI TIOHSATUMHBIA amnmapatr Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MPE3CHTALUEH;

MpU BBHIMIOJIHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAHUN pacrpeaeisiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUM C IOCTaBJICHHBIMHM 3ajadaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJEKBATHO OILICHUBATH
COOCTBEHHBIM  BKJaJ B  JACSATEIBHOCTb  [PYMNIbl,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJECUCTBHE, YUUTHIBASI MHEHUE OKPYHKAKOUIUX.

K xonIy oOyuenus B 8 Kkjiacce mpeIMeTHBIC PE3YIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYyUAIOIMIUXCS YMEHHUIA:

WCMOJIB30BATH MOHATHUS. Macca U pa3Mepbl MOJIEKYJ, TEILIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIMUECKUE U
aMmop¢HbIe TeJa, HACHIIICHHBII W HEHACHIIMICHHBIM mMap, BIAKHOCTh
BO3[yXd, TEMIEpaTypa, BHYTPCHHSA DJHEPIUs, TEIUIOBOW JBHUIATENb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl, SIEKTPUUECKOE TOJIE, TPOBOJHUKHU
Y TABJICKTPUKH, TOCTOSIHHBIN NEKTPUUYECKUI TOK, MArHUTHOE T0JIE;
pa3iuuath sSBICHUS (TEIUIOBOE pacIIMPEHHME M CKAaTHe, TeIUIonepeaaya,
TEIUIOBOE PABHOBECHE, CMAaYMBAaHUE, KANWUIAPHBIE SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIWs, IIaBJICHUE, KpUCTAJLIM3aus (OTBepIcBaHUE), KHUIICHHE,
Temionepeaaya (TeTUIONPOBOHOCTD, KOHBEKIIHUS, U3JTy4YCHHE),
AJEKTPU3alus TEJl, B3aUMOJICMCTBUE 3apAJ0B, ACHUCTBUS AJEKTPHUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHWE, B3aUMOJCHCTBUE MATrHUTOB, JACHCTBUE
MarHUTHOTO ITOJIS Ha MPOBOJHHMK C TOKOM, 3JICKTPOMArHUTHAS WHIYKIIHS)
M0 ONHUCAaHMK MX XapaKTePHbBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUYECKOE SIBJIICHHUE,

pacro3HaBaTh MPOSIBIICHHE U3YUYCHHBIX  (DU3WYECKUX  SBJICHUU B
OKpY’KalolleM MHpe, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATHKEHUE W KaNWUISIPHBIE SIBIICHUS B IPUPOJAE,
KpUCTaJUIbl B mpupoje, wuznydeHue CoyHIa, 3amep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra, JIEKTPUUYECKUE
ABJeHUsI B atMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOII0COB, pOidb MAarHUTHOIO MOJSA ISl KU3HU Ha
3emiie, MOJISPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIICCTBCHHBIC CBOWCTBA (NMPHU3HAKU) (PU3NICCKUX
SIBJICHU;

OMUCHIBATh U3YUYECHHBIE CBOICTBA Tell U (PU3MUYECKUE SIBJICHUS, UCIOJb3Ys
du3nyecKkre BEIMUYUHBI (TeMIIepaTypa, BHYTPEHHSS YHEPTHs, KOJINICCTBO
TEIUIOTHI, yJEJIbHAsA TEIUIOEMKOCTh BEUIECTBA, YJEJbHAas TEILIOTa



IJIABJICHUSI, YyHENbHAs TEIJIOTa MapooOpa3oBaHMs, yjAelbHAas TeIuioTa
CropaHusi TOIUIMBA, KOA()PUUIMEHT TMOJEe3HOTO JEHUCTBUS TEIJIOBOM
MAIlIMHbI, OTHOCHUTEIIbHAS BIIAXKHOCTh BO3/yXa, JJICKTPUYECKHUN 3apsif,
CUJIa TOKa, JJICKTPUUYECKOE HAaIpsSHKEHWE, CONPOTUBJICHHE MNPOBOJHUKA,
yAEIbHOE  CONPOTHBJIEHUE  BEUIECTBa, paboTa W MOIIHOCTh
AJIGKTPUYECKOTO0  TOKa), TpHU ONHCAHWH TMPABWIBHO  TPAKTOBAThH
(bU3UYECKU CMBICT HCIOJIB3yEMbIX BEIUYUH, 0003HAYCHUSI U €AUHUIIBI
bu3NYEeCKUX BEIUYMH, HAXOAUTh (QPOPMYJbI, CBSI3BIBAIOIIUE JIAHHYIO
(GU3MYECKYyI0 BEJIMYMHY C JAPYTMMU BEJIUYMHAMH, CTPOUTH TIpaduku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKHE SIBICHUS U TIPOLECCHI,
WCIOJIb3ysI OCHOBHBIE TOJIOXKEHHUS MOJEKYJIAPHO--KHHETUYECKON TEOPHUHU
CTPOCHHSI BEIECTBA, NMPUHIIUI CYMEPHO3UIMK TMoyield (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHCHHs 3apsja, 3akoH Oma JuIs ydacTKa e, 3aKOH
JIxoyns—JleHua, 3aKOH COXpAaHEHHs DJHEpPruHM, NOpU ITOM JaBaTh
CJIOBECHYI0 (OPMYJIHMPOBKY 3aKOHA W 3alKCHhIBATh €r0 MaTEMaTHYECKOE
BBIPAKECHUE;

OOBSICHATh (PU3MUECKHE TMPOIECChl U CBOMCTBA Tejl, B TOM YHUCIE U B
KOHTEKCTE CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHNE U3 1-2 mormdeckux
maroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3WUYECKUX SIBICHHI,
(bU3UYECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3amadyu B 2—3 JCHCTBUSA, HCIOIB3YyS 3aKOHBI U
dbopmyibl, cBsi3bIBarolIMe (U3UUECKUE BEIMYMHBI. HAa OCHOBE aHajlu3a
YCIOBHS 33Ja4d 3aIlUChIBATh KPAaTKOE YCIOBHE, BBISBISITH HEJOCTATOK
JAHHBIX JJISI PElIeHUs 3ajayd, BbIOUpaTh 3aKOHBI U (HOPMYIIBI,
HEeoOXoauMble I €€ pelleHUs,, MPOBOJUTHh pPacu€Tbl U CpPaBHHUBATH
MOJIy4YE€HHOE 3HaUeHUE (PU3NUECKON BETMYUHBI C U3BECTHBIMU JaHHBIMU,;
pacro3HaBaTh MOPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpPU TMOMOIIU
(U3MYECKUX METOJIOB, HUCIIOJIb3Yys OINKHCAHWE HCCIEIOBAaHUS, BBIACISIThH
MPOBEPSIEMOE  MPEAMNOJIOKECHUE, OLEHUBATh MPABUIBHOCTh MOPSIKA
MPOBEICHUS UCCIENOBAHMUS, JI€NIaTh BHIBOIBI;

MPOBOJUTH OMBITHl MO HAOMIOJAEHUIO (UIMYECKUX SIBJICHUW WU
(GU3NIECKUX CBOUCTB Tell (KanUIIpHBIC SBIICHUS, 3aBHCUMOCTbD JIaBJICHUS
BO3/yXa OT ero o0bEMa, TeMnepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHUS U
HarpeBaHUsl TPH HM3IYYCHHH OT I[BETa H3IydJaromield (IOrIomnaroniei)
MMOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIEPATYpPhl KUAKOCTH U
mIonaaM €€ MOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJCUCTBHUE
AJEKTPUYECKUX 3apsSA0B, B3aUMOJCHCTBHE TMOCTOSHHBIX MAarHHUTOB,



BU3yalM3allisi MAarHUTHBIX TOJIE TOCTOSIHHBIX MAarHuTOB, JEHUCTBUS
MarHuTHOTO TOJIE HAa MNPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMATHHUTA,
CBOWMCTBAa 3JICKTPOIBUTATEIS IOCTOSHHOTO TOKa): (OpPMYIUPOBATH
MpOBEPSIEMbIE MPENNOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py1I0BaHUs, OMUCKIBATH XOJ OIbITA U (HOPMYITUPOBATH BHIBO/IHI,
BBIMIOJHATh  MPSIMbIE  U3MEPEHUsT  TEMIIEpaTypbl,  OTHOCUTEIbHOU
BJIIQXXHOCTHM BO3AyXa, CHJIbl TOKA, HANPSIKEHHS C HUCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3UYECKUX BEJIUYHMH, CPABHUBATH
pe3yAbTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIMIOTHON MOTPEUTHOCTH;
MIPOBOJIUTH UCCIIETOBAHUE 3aBUCUMOCTH OJHOUN (PU3NUYECKOUN BETUYUHBI OT
APYroil C  HCIOJIB30BAaHWEM MPSAMBIX  HW3MEpPeHHH  (3aBUCHUMOCTH
CONPOTHUBIICHUS] TPOBOJAHMKA OT €ro JUIMHBI, UIOMAAU MONEPEYHOTO
CEUYEHUS U Y/ICIBHOTO COMPOTHUBJICHUS BELIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UIyIIeT0 4epe3 TMPOBOAHUK, OT HANPSXKEHUST HAa  MPOBOJHUKE,
UCCIIEIOBAHUE TOCJIENOBATEIBHOTO M MApaJUICIbHOTO  COEIUHEHUMU
MPOBOJIHUKOB): TUIAHUPOBATh WCCIICJIOBAaHHE, COOUPATh YCTAHOBKY W
BBITIOJIHATh U3MEPEHUs, CIeAys MPEeI0KEHHOMY IUiaHy, (UKCUPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BHJE TaOiaull U Tpadukos,
JienaTh BBIBOJIBI 110 PE3yIbTaTaM HCCIeI0BaHNUs;

MPOBOJNUTh KOCBEHHBIC W3MEpeHHs (u3ndeckux BenwuuH (yaenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHHUE MPOBOAHUKA, padoTra H
MOIIHOCTh 3JICKTPUYECKOTO TOKA): IIAHHUPOBATh W3MEPCHHS, COOUpATH
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl MPEaoKEHHON WMHCTPYKIUHU, U
BBIYUCIISITh 3HAUCHUE BEJIUYMHBI;

co0JII01aTh TpaBUJia TEXHUKU 0€30MACHOCTH MpHU padoTe ¢ Ja00paTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIMIBL  JIEUCTBUS M3YYEHHBIX NOpuOOpPOB U
TEXHHYECKUX YCTPOWCTB C OIMOPOM Ha WX omucaHus (B TOM 4YHUCIIE:
CHUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBasi TypOUHA, amIepMerp,
BOJITMETP, CUETUMUK DJIECKTPUUYECKONM DHEPTrUM, 3JIEKTPOOCBETUTEIbHbIC
npuOOpkI, HarpeBaTeIbHBIC IEKTPONPUOOPHI (IPUMEPBI), ICKTPUICCKHE
MPEIOXPAHUTEIH, SJICKTPOMATHHT, JICKTPOIBUTATENb IIOCTOSTHHOTO TOKa),
UCIIOJb3Yys 3HAHUS O CBOMCTBaX (DM3MYECKUX SIBJICHUI U HEOOXOIUMBIE
(bu3nyecKre 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHMCTBA M HM3MEPUTEIIbHbIC
npuOOpbl O CXeMaM M CXEMaTHYHBIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATENb BHYTPEHHEIO
CTOpaHUs, JJICKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBI 3JCKTPHUSCKHUX



Lene ¢ mociaeoBaTeIbHbBIM U MapajlieIbHbIM COSAUHEHUEM 3JIEMEHTOB,
paziinyas yciaoBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUECKUX IETEH;
NPUBOIUTH  HpUMEpbl  (HAXOAWTh  HWHMOpPMALMIO O  IPHMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU JJ1s1 obecrieueHus: 0€30MacHOCTH MpU 0OpallleHUuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3I0POBbS M COOJIOJCHUS
HOPM KOJIOTUYECKOTO TTOBEJICHUS B OKPYKAIOILIEH Cpeie;

OCYHIECTBJISITh MOUCK HHPOpManuu (U3UYECKOTO COACPKAHUS B
NutepHere, Ha OCHOBE HMEIOIIMXCA 3HAHUM U MYyTEM CpaBHEHUS
JOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH MH(OpMaLMio, KoOTOpas
SIBJISIETCS MPOTUBOPEUMBOM MIIU MOXKET OBITh HEJOCTOBEPHOM;
WCIIOJIb30BaTh MPU BBINOIHEHUN YYEOHBIX 3aJJaHU HayYHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOro COJAEpKaHUsl, CHOpPaBOYHbIE MaTepualbl,
pecypebl cetr IHTepHET, BiajeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus UHPOPMAIMU U3 OJHOU 3HAKOBOW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MHCHMEHHbICE W KpPATKUE YCTHBIE COOOILECHHS,
0000mmas wuHpOpMaIUI0 U3 HECKOJBKMX HCTOYHUKOB (HU3UUECKOTO
co/lepKaHMsl, B TOM 4YHUCIE MYOJMYHO TPEJCTABISITh PE3YIbTATHI
MPOEKTHOW WM UCCIEA0BATEIBCKOU JEATENbHOCTH, MPU 3TOM T'PAaMOTHO
WCIIOJb30BaTh M3YYEHHBIM TMOHATUMHBIN anmapatr Kypca (Qu3uKy,
CONPOBOK/JIATh BHICTYIIJICHHUE MPE3EHTALIUEH;

MIPU BBINOJHEHUU Y4YEOHBIX MPOECKTOB M UCCIEAOBAHUNU (PU3HUUECKUX
MPOIIECCOB pacHpeieNiaiTh OOS3aHHOCTU B TPyNIe B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMU, CIEIUTh 3a BHIIOJHEHUEM IJIaHA JEUCTBUN U
KOPPEKTHPOBATh €ro, aJIeKkBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaj] B
NEeSATENbHOCTD IPYIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE,
MPOSIBIISIS TOTOBHOCTD pa3peiiaTb KOH(QIUKTHIL.

K xonIy o0yuenus B 9 Kjiacce mpeIMeTHBIC PE3YIbTaTHl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYyUAIOIIHUXCS YMEHHUIA:

WCMOJIb30BATh TMOHSATHS: CHUCTEMA OTCYETa, MAaTepuajbHas TOYKa,
TPAeKTOpHs, OTHOCUTEIBHOCTh MEXAHUYECKOTO JBIKEHUS, Aedopmanus
(ynpyras, IJlacTHUecKas), TpEHHE, IICHTPOCTPEMHTEIHLHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, LIEHTP THKECTH, aOCONIOTHO TBEPIOE TEINO,
LIEHTP TSKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUUECKUE KOJICOaHUsS U
BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
[IKaJia AJE€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AAIIBbHO30PKOCTD,
CHEKTPbl UCITYCKaHUS U MOIJIOLIEHUS, alib(a-, OeTa- U raMmma-u3JIydeHus,
W30TOIBI, SIACPHAs SHEPTETUKA,;



pa3nuuaTth SIBJIICHUsA (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIUHEHHOE
JBIKEHHE, PaBHOYCKOPEHHOE MPSMOJUHEIHOE JBUXKEHHE, CBOOOIHOE
MaJIcHUE TeJl, pAaBHOMEPHOE JABUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJI, PEAKTUBHOE JIBFDKCHHUE, KOJIeOaTeIbHOE IBW)KCHHE (3aTyXaromue U
BBIHYK/ICHHBIC KOJIcOaHHMsI), PE30HAHC, BOJHOBOE IBHKCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE PaCIpOCTpPaHEHUE, OTPAKCHHE U TMPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHUE OEJIOro CBETa B
CHEKTp U CJOXEHHE CHEKTPaJbHBIX I[BETOB, JUCIEPCUS CBETA,
€CTEeCTBEHHasl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOrO CIEKTpa
U3JTyYeHUS) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3UUYECKOE SIBJICHUE,

pacro3HaBaTh MPOSIBIICHHE H3YUYCHHBIX  (DU3WYECKUX  SBJICHUH B
OKpyxarimeM wmupe (B ToM umciae (GU3UYECKHE SBICHUS B TPUPOJIC:
MPUJIUBBI U OTJIUBBI, ABUXKeHUE TuiaHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JIBUKEHHE IKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB KHUBOTHBIMHU,
3eMJIETpsSICEHUE, CEMUCMUYECKHE BOJIHBI, I[yHAaMH, 3XO0, I[BETa Tel,
ONTUYECKUE SIBJICHUS B NPUPOJE, OMOJIOTMYECKOE NEHCTBUE BHAMMOTO,
yIbTPauONIETOBOTO U PEHTTEHOBCKOTO M3JIYyYEHHH, €CTECTBEHHbIN
paauoOaKTUBHBIN ()OH, KOCMUYECKHE JIy4d, PaJUOaKTHUBHOE H3JIyUCHUE
MPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJAMOAKTUBHBIX U3Jy4eHUNH Ha
OpPraHMW3M YeJIOBEKa), MPH 3TOM IEPEBOJUTH MPAKTUYCCKYIO 3alady B
y4eOHYI0, BBIACIATh CYIICCTBECHHBIC CBOWCTBA (NMPHU3HAKU) (PUINICCKUX
SIBJICHUM,

OMUCHIBATh U3YUYECHHBIE CBOMCTBA TeNl U (PU3MUECKUE SIBJICHUS, UCIOJIb3Ys
¢dusnyeckue BeTUYHMHBI (CpeIHSS W MTHOBEHHAs CKOPOCTh Tejla IpH
HEPAaBHOMEPHOM JBHKCHHH, YCKOpPEHHUE, MEepeMeIleHHUEe, MyTh, YIJOoBas
CKOPOCTh, CHJIa TPEHHWs, CUJla YIPYTOCTH, CHUJIa TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJIeHUsl, BeC TeJla, HMIYJbC Tella, HUMIIYJIbC CHIIbI,
MeXaHuueckas paboTa M MOIIHOCTh, MOTEHUMAIbHAS DJHEPrus Tea,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUIUAIbHAS SHEPIrUsl CXKaTon
NPYKUHBI, KUHETUYECKas SHEprus, IMOJIHAs MeXaHUYecKas >SHeprus,
MEePUOJ U YacTOTa KojeOaHuM, JJIMHA BOJHBI, [POMKOCTh 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETA, MMOKA3aTeb MPEJIOMIICHUS CPEMbl), MPU OTHCAHUU
MPaBWIbHO TPaKTOBaTh (PU3MYECKHI CMBICI HCIOJIb3YyEeMbIX BEIUYUH,
0003HaUYEeHUS U EAUHUIBI (PU3MYECKUX BEJIMYMH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIINE JJAHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTDH rpaUKy U3yUYECHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEJIUYUUH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKHE SBJICHUS U TMPOLECCHI,
UCIIOJb3Yys 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS,



MPUHLHUI CYNEPHO3UIMUA CWJI, OPUHIUI OTHOCUTENbHOCTH [‘amuies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsJJOBOTO U MacCOBOTO YKCEl
MpU SIAEPHBIX PEaKIUsAX, IPU 3TOM JlaBaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHYECKOE BhIPAXKEHUE;

OOBSICHATh (PU3MYECKHE MPOIECChl U CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO XapPAKTEPA: BBISABISATH
MPUYUHHO--CIICICTBEHHBIE  CBSA3M, CTPOUTh OOBsCHEHHWE w3 2-3
JIOTUYECKUX IIaroB ¢ OMOPOH Ha 2—3 M3YyYCHHBIX CBOWCTBA (HU3UUYCCKUX
SABJICHUH, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacdy€THbIC 3ajadd  (ommparomgecs Ha cuUcTeMy U3 2-3
YPaBHEHUI), UCIIOJIb3YsI 3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIINE (DU3HUCCKHE
BEJIMYMHBI. HA OCHOBE aHajiM3a YCJIOBHUS 3a/Jaud 3alUChIBaTh KpPATKOE
YCJIOBUE, BBISIBIIATH HEAOCTAIOIIME WM M30BITOYHBIC JTaHHBIC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHUBATh PEATUCTUYHOCTh TMOJYYEHHOrO 3HaueHUs  (PU3NUECKOM
BEJINYUHBI;

pacro3HaBaTh MOPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MpPU TMOMOIIU
(bU3MYECKUX METOJIOB, HUCIIOJIb3Yys OINKHCAHWE HCCIEIOBaHUS, BBIACISIThH
MpOBEpsiIEMOE  MPEIIOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpPAJIKA
MPOBEJICHUS  UCCIENOBaHUS, JeJaTh  BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OMBITOB,;

MPOBOJUTH OMBITHl MO HAOMIOAEHUIO (DUMYECKUX SIBJICHUW WU
Gu3nIecKuX CBOMCTB Ten (M3y4deHHe BTOpOro 3akoHa HproToHa, 3akoHa
COXpPaHEHMSI HHEPTHM, 3aBUCUMOCTb MEpHoJia KOJI€OaHUM MNPY>KUHHOTO
MasiTHUKA OT MAaccChl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MaJIbIX KOJ€OaHUH, MPAMOJIMHEIHOE PacCIPOCTPAHEHHUE CBETA,
paziioxkeHrue Oenoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300pakeHUs B
IJIOCKOM 3€pKajie U CBOWCTB M300pakeHus MpeaMera B coOuparoien
JMH3e, HAOJIOJCHHWE CIUIOMIHBIX W JUHEHYATHIX CIEKTPOB W3IYUYCHWS):
CaMOCTOSITEJILHO  cOOMpaTh yCTAaHOBKY M3 M30BITOYHOrO Habopa
o0Opy/OBaHMs, OMNHUCHIBAaTb XOJ OMbITAa W €ro  Pe3yJbTaThl,
(bopMyIUpPOBATH BHIBOJIBI;

MPOBOUTH MPU HEOOXOJUMOCTH CEPHUIO MPAMBIX U3MEPEHUH, Onpeaess
CpeqHee 3Ha4YCHHWE W3MepseMoi BeinuunHbl ((oKycHOE paccTosHuE
cobuparomel  JMH3BI), OOOCHOBBIBATH BBIOOP crmoco0a H3MEpeHUs
(u3MepuTebHOTO IPHOOpa);

MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEN (DU3MYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTH IyTH OT BPEMCHHU



IIPU PAaBHOYCKOPEHHOM JBH)KCHUHM 0O€3 HadallbHOW CKOPOCTH, MEepHuoja
KoJie0aHU MaTeMaTHYeCKOro MasiTHUKA OT JJIMHbI HHUTH, 3aBUCUMOCTHU
yrjla OTPa)K€HUsI CBETA OT yIJia MaJeHUs W yrjia MPEeJIOMIICHUS OT yria
NaJCHNS). IUIAaHUPOBATh HCCIICIOBAaHUE, CaMOCTOSTEIBHO COOHMpaTh
YCTaHOBKY, (UKCHUpOBaTh pe3yibTaThl TMOJYYEHHOH  3aBUCHUMOCTH
bU3MYeCKUX BEJIWYMH B BHUAE TaONHWIl U TpaduKOB, JAeiaTh BBIBOJBI IO
pe3yabTaTaM HCCIeI0BaHUS;

MPOBOJNTHh KOCBEHHBIC HW3MEpPEHUS (U3HUYSCKUX BEIWYHH (CpeIHss
CKOPOCTh M YCKOpPEHHUE Tejla TMpU PABHOYCKOPEHHOM JBHXKCHUH,
YCKOpPEHHE CBOOOJHOTO MaJieHHs], KECTKOCTh MPYXKUHBI, KOA(DPUIUEHT
TPEHUS CKOJBXEHUS, MeXaHW4eckass padoTa ¥ MOUIHOCTh, 4YacToTa W
nepuoj, KojeOaHuW MaTeMaTH4ecKOro U MPYKUHHOTO MAasTHHUKOB,
ONTHYECKas CWjia COOMparomeil JIMH3BI, PaJMOaKTUBHBIN  (oOH):
IJIAHUPOBATh M3MEPEHMSs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, Cleays MPEeAJIOKEHHON UHCTPYKIUU, BHIYUCISATh
3HAY€HHUE BEJIMUMHBI U aHATU3UPOBATH MOJYYEHHbBIEC PE3YJIbTAThI C YUETOM
3aJJaHHOM MOTPEIMHOCTH U3MEPEHNU;

co0JII01aTh TpaBUJia TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢ Ja00paTOpHBIM
000pyI0BaHUEM;

pa3iuyaTth OCHOBHBIE MPU3HAKM M3YUYEHHBIX (DU3UYECKUX MO/ICTICH !
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEJNO, TOUYECUHBIA HCTOYHUK
CBETa, Jy4, TOHKas JIMH3a, IUJIAHETapHAas MOJEJIb aToMa, HYKJIOHHAas
MOJIEIb aTOMHOTO $1]Ipa;

XapaKTepu30BaTh TMPUHIMIBL  JIEUCTBUS M3YYEHHBIX NOpuOOpPOB U
TEXHHYECKUX YCTPOWCTB C OINMOPOH Ha WX omucaHus (B TOM 4YHUCIIE:
CIIUJOMETpP, JIaTYMKHU TOJOXKEHUS, PACCTOSHUA W YCKOPEHUS, DPaKera,
9XOJOT, OYKHM, TEpPUCKOI, QoToanmapar, ONTHYECKUE CBETOBOJBI,
CICKTPOCKOM, JJO3MMETp, Kamepa BmuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MUECKUX SIBJICHUHA UM  HeoOXoauMmble (uU3nyecKue
3aKOHOMEPHOCTH,

HCIIOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH MU3YYEHHBIX TEXHUUECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB
MpU PEHICHUU Y4YEOHO--MPAKTUYECKUX 3aJay, ONTHUYECKHUE CXEMbl s
MOCTPOCHUS U300pakKeHU B MIIOCKOM 3€pKalie U COOMpArOIe JINH3E;
NPUBOJIUTH  TpPUMEpbl  (HAXOAWTh  WHGOPMAIMIO O  IPHMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpU 0OpallleHUH ¢ nMpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbSI M COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPYKaIOIIEeh cpeie;



OCYHIECTBJISITh MOUCK HHPOpManUu (UIUYECKOTO COACPKAHUS B
Nutepuere, camocToATeIbHO (POPMYIUPYSI TOUCKOBBIN 3alpoC, HAXOAUTh
MyTU ONpPENENICHUs] JOCTOBEPHOCTH MOJYYEHHON MH(OpMalMu HA OCHOBE
MMEIOLINXCS 3HAHUW U JOTIOJIHUTEIbHBIX HCTOYHHUKOB;

WCIIOJIB30BaTh MPU BBINOIHEHUH YYEOHBIX 3aJJaHUN HayYHO--TIOMYJISPHYIO
auTepatypy  (U3MYECKOro COJAEp>KaHUsl, CHOpaBOYHbIE MaTepualbl,
pecypchl cetn IHTEpHET, BIageTh NpuEMaMy KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpazoBaHus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE
nHpOpMalIMM M3 HECKOIBKMX HCTOYHUKOB (DU3UYECKOTO COAEpKAHUS,
MyOJIMYHO MPEJICTABIATh PE3YyJIbTaThl MPOESKTHON MM MCCIIEI0BATEIHCKON
NEATENBHOCTHA, TMPU ITOM TPAMOTHO  MCIOJb30BaTh  HM3YUYCHHBIN
MOHATUMHBIA amnmapaT M3ydyaemMoro paszjena (QU3NKA U COMPOBOXKIATH
BBICTYIUICHUE TIpe3eHTalMell ¢ y4ETOM OCOOEHHOCTEW ayauTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne | HaumeHoBaHue
(ma¢poBbie)
n/ | pa3sgesnoB u Tem Bcer | Kourpoann | Ipakruueck
o0pa3oBaTe/ibHbIE
n NPOrpaMMel 0 bie padoThI ue padoTel
pecypcsl
Pa3gen 1.®@u3uka u e€ poJib B NO3HAHUH OKPYKAKOIIEr0o MUPa
DH3HKA - HAVKE O bubmuoreka [JOK
1.1 VK 2 https://m.edsoo.ru/7f416
IIpUpoJie 194
DH3HUCCKIC bubmuoreka [JOK
1.2 3 2 https://m.edsoo.ru/7f416
BCJINYUHBI
194
EcrecTtBenHoHayuH bubnmorexa [JOK
1.3 B METOJ 1 0 https://m.edsoo.ru/7f416
MO3HAHUSA 194
Hroro no pa3zneny 6

Pa3nen 2.IlepBoHayajibHbIe CBeIEHNUS 0 CTPOEHUH BelecTBa

Crpoerc bubmuoreka [JOK
2.1 p 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JBmxeHue u bubmuoreka [JOK
2.2 B3aHUMOJIEiICTBUE 2 0 https://m.edsoo.ru/7f416
4aCcTHUll BEIECTBA 194
ArperarHble bubmuoreka [IOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEILIECTBA 194
Hroro no paszneny 5
Pasnen 3./IBu:keHne H B3aUMO/IeiicTBHE TeJl
MexaHuueckoe bubmorera [IOK
3.1 4 https://m.edsoo.ru/7f416
JBIDKEHUE
194
VHeDLIs. Macea bubmuoreka [JOK
3.2 Pt ' 5 3 https://m.edso0.ru/7f416
IIJIOTHOCTD
194
bu6nuorexa [JOK
3.3 Cuta. Bunsr cunn 14 1 2 https://m.edsoo.ru/7f416

194




Hroro no pa3zneny 23
Pa3nen 4./1aBjienne TBEPABIX TeJI, JKUAKOCTEH U ra3oB
[laBiienue.
Ilepenaua
ABJICHIS bubmoteka [JOK
4.1 A . 3 https://m.edsoo.ru/7f416
TBEPABIMU TETIAMH, 194
JKHUJIKOCTSIMH U T
razamu
Jlassenue bubmuoreka [JOK
4.2 5 https://m.edsoo.ru/7f416
JKUIKOCTH
194
bu6nuoreka [JOK
A
4.3 TvochepHoe 7 1 https://m.edsoo.ru/7f416
IaBJICHHE
194
HeiicTBue
JKMIKOCTH U ra3a Ha Bubmuorexa LJOK
4.4 . 7 1 2 https://m.edsoo.ru/7f416
MOTPYKEHHOE B
194
HHX TEJO
Hroro no paszneny 22
Pa3gen 5.Padora n MOIIHOCTB. DHeprus
bu6nuorexa [JOK
Pa6
5.1 abotan 3 0.5 https://m.edsoo.ru/7f416
MOIIIHOCTD
194
MpocThie bubmmoreka [JOK
5.2 P 5 0.5 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
MexaHnuueckas bubnnorexa LIOK
5.3 4 2 0 https://m.edsoo.ru/7f416
SHEpPrus 104
Hroro no paszneny 12
PeszepBHoe Bpems 0
OBLIEE KOJIMYECTBO
YACOB I1O 68 5 10
[TPOTPAMME




8 KJIACC

KoanuecTBo yacos JIeKTPOHHBbIE
Ne HaumeHoBaHue
(mn¢poBbie)
n/ pa3eyioB U TeM Bcer | Konrpoabnsl | IlpakTnyeck
o0pa3oBaTte/ibHbIE
n NnporpamMmbl 0 e padoThI ue padoThbl
pecypchl
Pa3nen 1. TenioBble ABI1€HUSA
Crpoenue u bub6muoreka [IOK
1.1 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BEILIECTBA ce
TelloBhIe bubmuoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MPOLIECCHI ce
Hroro no pa3zneny 28
Pa3nen 2.05iekTpryecKkne 1 MATHUTHBIE SIBJIEHHUS
DNEeKTpUYECKHE
3apsbl. bubmuoreka [IOK
2.1 3apspKeHHBIE Tena 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aUMO/JICHCTBHE
IlocTosHHBIH Bbu6nuoreka [JOK
2.2 IIEKTPUYECKHUIA 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHHTHbLC bubmoreka [JOK
2.3 6 1 15 https://m.edsoo.ru/7f4181
SABJICHUA
ce
DJIEKTPOMArHuTH bubmorexa LIOK
2.4 P 4 https://m.edsoo.ru/7f4181
ast UHAYKI U ce
Hroro no pa3zneny 37
PeszepBHoe Bpems 3
OBIIEE
KOJIMYECTBO
68 3 14.5
YACOBIIO

I[TPOTPAMME




9 KJIACC

KosnnuyectBo yacos JIEKTPOHHBIE
Ne HaunMeHoBaHHe
(mn¢poBbie)
n/ | pasgeroBuTem | Bceer | Kontponbn | Ilpakruueck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoTel
pecypchl
Paszgen 1.Mexanuueckue siBJIeHUA
Mexanuueckoe
. bubmmoreka [JOK
1.1 s 10 1 https://m.edsoo.ru/7f41a
CII0COOBI €10
4a6
OITHCaHUS
BzaumoperictBue bubmorexa [JOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
TCI
4a6
3AKOHAL bubimoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs
4a6
Hroro no paszneny 40
Pasznen 2.Mexanuueckue K0J1e0aHus U BOJHBI
Mexanuueckue bubmorexa [JOK
2.1 7 3 https://m.edsoo.ru/7f41a
KOJIeOaHus
4a6
Mexanuueckue bubmiorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro no paszneny 15

Pasznen 3.3HeKTp0MaFHI/ITH06 I10J1€ U JJIEKTPOMAIrHUTHBIC BOJIHbBI

DNeKTpOMarHuTH
o6 Hoe 1 bubmmoreka [JOK
3.1 6 2 https://m.edsoo.ru/7f41a
ANEKTPOMArHUTH
4ab
bIC BOJIHBI
Hroro no paszneny 6
Pa3znen 4.CBeToBble siBJIeHHUS
3aKOHBI bubmamnoreka [IOK
4.1 pacrpocTpaHeHu 6 2 https://m.edsoo.ru/7f41a
s CBETa 4a6
JIunH3e1 B Bbubmmoreka [IOK
4.2 ONTHYCCKHUE 6 3 https://m.edsoo.ru/7f41a
npuOOpHI 4a6
PasosKeHIE bubimoreka [JOK
4.3 3 2 https://m.edsoo.ru/7f4la

0€eJIoro CBETa B

4a6




CIIEKTp

Hroro no paszneny 15

Pasznen 5. KBanrToBble ABJIeHUS

Hcnyckanue n bu6moteka [IOK
5.1 MOTJION[EHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
CrpocHMe bubmmoreka [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO siipa
4a6
SnepHbie bubimoreka [JOK
5.3 P 7 1 1 https://m.edsoo.ru/7f41a
peaxiuu 426
Hroro no paszneny 17
Pa3gen 6.11oBTOpPUTE/IHLHO-00001AI0IIMIT MOAY B
IToBTOpEHUE N
00001IeHNE Bbubmamnoreka [IOK
6.1 COJICpKAHUS 9 2 https://m.edsoo.ru/7f41a
Kypca hpu3uku 3a 4a6
7-9 xmace
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
102 3 27
YACOBIIO

[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuyectBO
4acoB

Bcero

Jara
U3YYeHH S

JIEKTPOHHBIE
nupposeie
o0pa3oBaTte/bHbIE

pecypcbl

®dusuka — Hayka o
npupoje. ABneHus
IIPUPOBI

5.09

duznueckue IBIECHUS

7.09

Merto1b1 HAy4HOTO
no3Hanus. Onucanue
(bu3UYECKUX SABIICHUH C
MIOMOIIILIO MOACIEH

12.09

bub6nunoreka [IOK
https://m.edsoo.ru/ff09f72a

dusnueckue BeIUYUHbBI U
UX U3MEpPEHUE

14.09

JIaboparophas padota Nel
"Onpeznenenne nokazaHuit
U3MEPUTEIBHOTO
npubopa.”

19.09

JIaboparopnas pabota Ne2
"Onpenenenue pasmepos
MajbIx Tem."

21.09

Crpoenue BemiecTna.
OnBITHI, JOKA3bLIBAIOIIE
JUCKPETHOE CTPOCHUE
BeliecTBa. MoseKkyIbl.

26.09

bu6nunoreka [IOK
https://m.edsoo.ru/ff09fe0a

bpoyHOBCKOE ABUKEHHE.
Huddysus B razax,
KUAKOCTAX U TBEPABIX
TeJax.

28.09

bub6nunoreka [IOK
https://m.edsoo.ru/ff0a013e

B3anMHOe nputskeHue u
OTTAJIKUBAHUE MOJIEKYIL

310

10

ArperaTHble COCTOSIHUS
BellecTsa. Paznuuue B
MOJIEKYJIIPHOM CTPOCHUH.

5.10

11

O6o0611eHne 1o pasaery
«IlepBoHauanbHbIE
CBEICHUSI O CTPOEHUH
BELIECTBA». Y POK-CKa3Ka.

10.10

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a0378

12

Mexannyeckoe IBMKEHHUE.

12.10

bu6nuoreka [JOK




PaBHOMEpHOE M
HEPaBHOMEPHOE JIBUKCHUE

https://m.edsoo.ru/ff0a05c6

13

Cxopoctb. Equnuiis
CKOpPOCTH

17.10

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a079c

14

Pacuer nytu u BpemeHu
JBUKCHUS

19.10

bub6nunoreka [IOK
https://m.edsoo.ru/ff0a0ae4

15

IIpssmMonunenHoe
PaBHOYCKOPEHHOE
IBUKeHHe. Pemenue
3aj1ad4.

24.10

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a4ee6

16

Nuepuusa. Macca — mepa
MHEPTHOCTH TEIl

26.10

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a0c10

17

JIaboparopHas padorta Ne3
"N3mepenue macchl Tena.”
JIabopatopHnas pabota Ned
"N3mepenue o0bEMa
TBEpAOTO Tena."

26.10

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a4ffe

18

IInoTHOCTH BeliecTsa.
Pacyer maccel 1 00beEMa
TeJIa IO €ro MIOTHOCTH

7.11

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a0fee

19

JIaGopatopHnas paboraNe5
«OrnpeneneHue MIOTHOCTU
TBEPAOTO TENa»

9.11

20

Pentenue 3aga4d mo reme
"[TimorHOCTH BemecTna"

10.11

bu6nunorexa [IOK
https://m.edsoo.ru/ff0al23c

21

Cuna Kak XapaKTepucTuKa
B3auMoeiicteus ten. Cria
ynpyroctu. 3akoH ['yka

16.11

22

JIaGopatopHnas paboTaNe6
«M3ydyeHne 3aBUCUMOCTH
pacTsKeHUs
(medopmaryu) mpyRUHbBI
OT IPUJI0)KEHHOM CHITBI»

17.11

23

SIBnenue tarorenusa. Cuna
TAXKECCTU

21.11

24

CBs13bp MEXy CHIIOM
TSHKECTH U MacCoM Tena.
Bec Tena. Pemenue 3agau
o teme "Cuia TsokecTd”

23.11

bu6nunorexa [IOK
https://m.edsoo.ru/ff0al778

25

Cuna 1sKecTu Ha Ipyrux
manerax. Gusnyeckue
XapaKTEPUCTUKH IJIAHET

28.11

bub6nunorexa [IOK
https://m.edsoo.ru/ff0a1502




26

Hsmepenue cui.
Junamomerp

30.11

bub6nunorexa [IOK
https://m.edsoo.ru/ff0al8cc

27

Bec Tena. HeBecomocTh

5.12

bu6nuoreka [JOK
https://m.edsoo.ru/ff0al778

28

CnoxeHue AByX Cull,
HAIIPaBJICHHBIX 10 OJTHOU
MIPSAMOM.
PaBHozelicTByIOIAsA CUIT

7.12

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ala70

29

Pentenue 3agad mo reme
"PaBHOfelicTBYIOIIAs CHT”

12.12

30

Cuia TpeHus U e€ BUJBI.
Tpenue B npupoae u
TEXHUKE

14.12

bu6nunorexa [IOK
https://m.edsoo.ru/ff0alb9c

31

JIaboparopHas pabota Ne7
«M3ydyeHne 3aBUCUMOCTH
CHWJIbI TPEHUS CKOJIbKEHUS
OT CHUJIBI 1ABJICHUS U
Xapakrepa
COTIPUKACAIOIINXCS
IIOBEPXHOCTEU»

19.12

bu6nunorexa [IOK
https://m.edsoo.ru/ff0alcc8

32

Pemntenue 3aga4d Ha
OIIpEEIICHUE
PaBHOJEHCTBYIOIIECH CUJIIbI

21.12

33

Pemenue 3agay mo remMam.
«Bec Tena»,
«['paduueckoe
M300paxKeHne CU»,
«Cuiner»,
«PaBHOAEUCTBYIOIIAS CHID»

26.12

bub6nunoreka [IOK
https://m.edsoo.ru/ff0alde0

34

KonTtponpHas padora Nel
o TeMaM. «MexaHn4uecKoe
JNBIDKEHHUE», «Macca,
IUIOTHOCTH», «Bec Tena»,
«['paduueckoe
M300paxKeHne CUI»,
«Cuip»

28.12

35

JNaBnenue. CiocoObl
YMCHBIICHUA U
YBCIMYCHHUA NABJICHUA

11.01

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a20a6

36

JlaBieHue rasa.
3aBUCHUMOCTh JABJICHHUS
rasa ot oonéma,
TEeMIIepaTypbl

16.01

bub6nunoreka [IOK
https://m.edsoo.ru/ff0a2376




[Iepenaua naBienus
TBEPABIMU TEJIAMM,

18.01

bub6nunorexa [IOK

37
JKHUIKOCTSIMH M ra3aMu. https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
JlaBieHue B )KUJIKOCTH U 23.01
rase, BBI3BaHHOE
38 JIEWCTBUEM CHJIBI bubmuorexa [JOK
TspKecTu.PacuéT maBiaeHus https://m.edsoo.ru/ff0a2718
JKUJIKOCTH Ha JHO U CTEHKU
cocya.
Pemenue 3agau no reme 25.01
39 «/laBneHue B )KUJIKOCTH U bubmorexa IOK
A https://m.edsoo.ru/ff0a2826
rase. 3axoH Ilackams»
30.01 bu6nuoreka [JOK
40 Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970
41 Manowmerpsl. [lopineBoit 1.02
JKUJKOCTHBIM HACOC
42 IMuapaBinueckuii mpece 6.02 bubmorexa IOK
AP p https://m.edsoo.ru/ff0a3136
43 Bec Bo3nyxa. 8.02 bubnmnoreka [JOK
AtmocdepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
Atmocdepa 3emian u 13.02
44 OHUIHLL o6 bubmuorexa [JOK
p https://m.edsoo.ru/ff0a2b5a
CYIIIECTBOBaHUS
H3smepenne atmochepHOTO 15.02
45 aBJICI:I)—II/ISI OnbIT bep bubmmoreia HOK
. ' https://m.edsoo.ru/ff0a2da8
Toppuuenu
Bapomerp-anepousn. 20.02
46 ATFI)VIOC(bEI:) Hoep aBIJ;eHI/IC bubmorexa OK
p A https://m.edsoo.ru/ff0a2fc4
Ha Pa3IMYHBIX BBICOTAX
3aBUCHUMOCTD 22.02
47 aTMOC(EpHOTO AaBICHUS bu6mmorexa LIOK
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOps
48 Pemenue 3amau. 21.02
KonTtposneHas padota Ne2 29.02
49 1o Teme «/laBiaeHue
TBEP/ABIX TEJN, KUAKOCTEH U
rasoB»
JleiicTBUE KUAKOCTH U T'a3a 5.03
Bbu6nunorexa [IOK
50 Ha NOTPY’KEHHOE B HUX

TEN0. ApXMMeI0Ba CHIIa

https://m.edsoo.ru/ff0a3276




51

JIaboparopHas pabota Ne8
«Ornpenenenune
BBITAJIKMBAIOLIEH CHJIBI,
JIEHCTBYIOLIEN HA TEJO,
MIOTPYKEHHOE B
KUAKOCTH»

7.03

bub6nunoreka [IOK
https://m.edsoo.ru/ff0a33fc

52

JIabopatopHas paboTa 1o
teme Ne9 «MccnenoBanue
3aBHCUMOCTH Beca Teja B
BOJIE OT 00BEMa
MOTPYKEHHOM B KUAKOCTh
YacTHU TeJla»

12.03

bub6nunoreka [IOK
https://m.edsoo.ru/ff0a3514

53

IlnaBanue Ten

14..03

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3a96

54

[ImaBanue cynoB.
BosgyxomiaBanue.

19.03

55

Pemenue 3agay mo remMam.
«IlnaBanue cynos.
BosznyxomiaBanue»,
«/laBieHue TBEPABIX TE,
JKUJIKOCTEH U ra30B»

21.03

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3654

56

KonTtposneHas padota Ne3
no teme "Apxumenona
cuia. YCIoBus MJIaBaHUS

TCII.

4.04

57

Mexanndeckas pabota

9.04

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3f82

58

MomnocTts. EnuHuier
MOIIIHOCTH

11.04

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3f82

59

Pemenue 3azau.

16.04

60

[IpocTbie MEXaHU3MBL.
Prruar. PaBHOoBecHue cuil Ha
pbluare

18.04

61

MoMeHT cuiibl. Peiuaru B
TEXHUKE, OBITY U IPUPOJE.
JIaboparopHas pabota
Nel0 «MccnenoBanue
YCIIOBUI paBHOBECHS
phIuara»

23.04

bub6nunorexa [IOK
https://m.edsoo.ru/ff0a478e

62

Pemienue 3ama4d mo teme
«Y cI10BHs paBHOBECHS
phluara»

25.04

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a48a6




63

[IpumeHeHue npasuiia
paBHOBECHSI pplyara K
610Ky. "3010TOC" MTpPaBUIIO
MEXaHUKH.

30.04

bub6nunorexa [IOK
https://m.edsoo.ru/ff0a4c48

64

Koadduuuent noneznoro
JEUCTBUS MEXaHU3MA.
JIaboparopHas pabota
Nell «M3mepenne KI1/
HAKIOHHOU TIOCKOCTH»

7.05

65

Mexanudeckast SHEprusl.
Kunernueckas u
MIOTEHIIMAJIbHAS SHEPT U

14.05

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4252

66

3aKOH COXpaHEHUs
MEXaHU4YECKOH SHEPrun

16.05

bubnunorexa [IOK
https://m.edsoo.ru/ff0a4360

67

KonrtponeHas padoraNed
o teme «Pabora u
MOIIHOCTb. DHEPTUs»

21.05

68

IIpomexyrounas
arrectauus B popme
KOHTPOJILHON pabOTHI.

23.05

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

VYuebnuk «®uzuka 7» [1éppimkun A.B. AknmonepHoe oOmiectBo «M3aaTenbcTBO

«IIpocBemenune», Mocksa, 2023 ro.




