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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3MKe HAa YpPOBHE OCHOBHOTO oOOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHON MpOTpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€ToM (heaepanpHO pabodeit mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

Copnepkanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYaroUIMXcsi U OpraHu3alfio U3Y4eHUS
¢u3MKN Ha JAEATETbHOCTHOM OcHOBEe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXIPEIMETHBIE CBA3M E€CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kijaccam), npejaraeT IpuMEpPHYIO MOCIeA0BaTEILHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOTO COAEPKAHMS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpamMma mo ¢u3uke paszpaboTaHa C LEIbIO OKa3aHUA METOIUYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO Y4EOHOMY IPEIMETY .

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, IMOCKOJbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMHUEH © (U3UYCCKOU
reorpadueii, BHOCHUT BKJIaJ B ECTECTBEHHOHAyYHYIO KapTUHY  MHpa,
IpEeNoCTaBsieT HauboJiee sCHble O00pas3lbl MPUMEHEHHS HAyYHOTO METoJa
MO3HAHU, TO €CTh CIIOCO0A MOTYUYEHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAy4YHON I'PaMOTHOCTH U
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEAINOJaraeT OBJIAJICHUE
CJIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH E€CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SBJICHUS;

e OIEHUBATH U IOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIEI0BAHNS;

e UHTEPIPETHPOBATH  JAHHBIE W  HCIOJb30BaTh  HAyYHbBIC
JIOKA3aTEIbCTBA JJIS MOJTyYEHUS! BHIBOJIOB.

[lenmn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
onpenenensl B Konmenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®Deneparuu, peamu3yOMUX
OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOrPAaMMBI, YTBEPKAEHHON pelIeHneM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (IpoTokKoa oT 3
nekaopst 2019 r. Ne [TK4BH).
eau usyuyenust pusuku:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHS OOYydYaloluXcs K HaydYHOMY
U3yYEHHUIO TPUPOABI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUSI KaK pe3yJibTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopmupoBaHrEe TPEACTABICHUNH O poyiu (U3UKU JJIsl Pa3BUTHs JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  cepax  Oyayuen
npo(hecCHOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHue 3TUX LeNed mporpamMMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOpPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHHUS TMPOCTCUININX pacdyETHBIX 3adad  C
UCITIOJIb30BAaHUEM buznuecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBIIOIHATE OIBITHI,
JabopatopHble  pabOThl M AKCHEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3NIECKOro COACepKaHus,
BKJIIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu podecCUOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
C (GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOILIErO

oOpa3oBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
kiacce — 68 vacoB (2 waca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B Henelo).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIaTEIbHBIN XapakTep, YUUTENb JIeJIaeT BEIOOP MPOBEICHUS



7a00paTOpHBIX PA0OT U OMBITOB C YYETOM HMHIWBHUIYAITBHBIX OCOOEHHOCTEH
o0yJaromuxcs, CIUCKa SKCIIEPUMEHTANIBHBIX 3aJlaHul, MpeAsiaraéMbIX B paMKax
OCHOBHOTI'O FOCYJJapCTBEHHOT'O PK3aMeHa 1o (hU3MKe.

COAEPKAHUE OBYYEHMUSA

7 KJIACC

Paznen 1. ®u3uka u eé poJib B IO3HAHUM OKPY:KAIOLIEr0 MUpA.

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHIE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeIMUMHBL. M3mepeHue ¢uznueckux BeuuuH. Duznueckue
npubopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢uzuka u Jpyrue eCTECTBEHHbIE HAyKd M3y4aloT MPUPOLY.
EcrecTBeHHOHAYy4HBIM METOJA MO3HAHUS: HAOIIOJIEHUE, IMMOCTAaHOBKA HAYYHOI'O
BOIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIIEPUMEHT TI0 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemoro sipiaeHus. Onucanue Gu3NUecKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBJICHUSI.

2. @usndeckue NpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
M (QPOBBIM PUOOPOM.

Jlabopamopuvie pabomoul u onvimel.

1. OmpexeneHue IEHBI ASICHUS IIKATBI U3MEPUTEITHLHOTO Mprubopa.

2. H3mepeHue pacCcTOSTHUM.

3. H3mepenue o0bEMA KUIKOCTH U TBEPIOTO Tea.

4. OnpezneneHUe pa3MepoB MajbIX TEL.

5. M3mepenune Temieparypbl MpH MOMOIIU >KUJIKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIEpaTyphl.

6. IIpoBeneHue uccienoBaHUS MO MPOBEPKE TUIIOTE3bI: JAJTBHOCTH IMOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIlIe BhICOTA
ycCKa.

Pa3znen 2. [lepBoHayaibHbIE CBEJIEHUS O CTPOEHUHU BelleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne yactuil BemiecTBa. CBsA3b CKOPOCTHM JBWKEHHUSI 4YacTHUI[ C
TeMriepaTypoii. bpoyHoBckoe aBmxenue, muddysus. B3anmopeiicTBue dvacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHMS BEIIECTBA: CTPOSHUE Ta30B, KUIKOCTEH U TBEPIBIX
(kpuctammyeckux) Teia. B3auMocBsI3b MEXJy CBOWCTBAMU BEIIECTB B Pa3HBIX



arperaTHbBIX COCTOSIHUSIX W MX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmioneHune OpoyHOBCKOTO JIBUKCHHUS.

2. HaGmonenue nuddysun.

3. HaGmionenue  siBneHWil,  OOBACHSIOIIUXCS ~ MPUTSDKEHUEM WU

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnsie pabomot u onvimel.

1. OneHka JuaMeTpa aromMa METOAOM psAIoB (C  HCHOJIb30BaHUEM

dboTorpaduii).
2. OmbITHI IO HAOTIOJEHUIO TEIIOBOTO PACIIIUPEHUS Ta30B.
3. OmnbIThI IO OOHAPYKEHUIO JCHCTBUS CUI MOJICKYJISIPHOTO TIPUTSHKEHUSI.
Paznen 3. /IBu:keHue M B3anMoaeiicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH>KCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHH. Pacu€r mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenne unHepuMM. 3aKOH HMHEPUUH. B3auMoAENCTBHE TeNl KAK IPUYMHA
W3MEHEHUSI CKOPOCTH JBHXEHUS Tel. Macca Kak Mepa HHEPTHOCTH Telia.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIC
0o0bEMa BeleCcTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. M3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TSITOTCHHS U CUJIa
TsokecTd. CHila TSDKECTH Ha IpyTuXx mianerax. Bec tena. HeBecomocTs. Croxkenue
CUJI, HAPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOro JBHXKEHUS Tela.
2. M3mepeHune CKOpoCTH MPSIMOJIUHENHOTO JIBUAKCHHUS.
3. HaGmronenue siBICHUS HHEPIIMH.
4. HabOnroneHue u3MeHeHUsl CKOPOCTH ITPU B3aUMOICUCTBUHU TeEJl.
5. CpaBHeHHME Macc MO B3aUMOACHCTBUIO Tell.
6. CrokeHue Cul, HalpaBJICHHBIX IO OJTHOM MPSIMOIA.
Jlabopamopuvie pabomoul u onvimel.
1. OmpexenieHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpezeneHue CpeHEN CKOPOCTU CKOJBXKEHMsI OpycKa WM IIapuKa Mo
HAKJIOHHOM TUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TENA.



4. ONBITHI, EMOHCTPUPYIOIIUE 3aBUCUMOCTb pPAaCTsDKEHUA (AeopMaliim)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

5. OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laByienne TBEPABIX TeJI, ;KUAKOCTEH W Ta3o0B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBETUUYCHUS JlaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT o0BbEMma, TemrepaTypsl. llepemaua naBneHuUs
TBEPABIMU TEJIAMH, XKUIAKOCTSIMU MU razaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTH JABJIEHUS >KHJIKOCTH OT TIIyOWHBL. [MapocraTuyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMocdepa 3emun u atmocdepHoe napieHHe. [IpUUMHBI CyIIECTBOBAHHS
Bo3aylHOM o0onouku 3emud. OmnbiT Toppuuenu. M3mepenue atrmocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEpPHOTO JAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TaBJICHMUS.

JelicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJNO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIEPATYPBHIL.

[lepenaua naBiaeHUs KUAKOCTHIO U TA30M.

Coobmiaroiuecs cocy/bl.

I'mapaBnnaeckunii mpecc.

[IposiBnenue nericTBrus aTMOCHEpPHOTO TABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00BbEMa MOTPYKEHHON YacTh
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIECH CUJIbI BECY BHITCCHEHHOW KUJIKOCTH.

o Uk w NP
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8. YcCIOBHE IJIaBaHUA TEJI: TJIABAaHUE WIH MOTPYKEHHUE TET B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnvie pabomoul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa NOrpy>KEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmnpenenieHue  BBITAIKMBAIOUICH  CHUJIbI, JICHCTBYIOIIEM Ha  Telo,
IIOrPY’KEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEIIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbIThL, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh BBITAJKHBAIOIICH  CHIIBI,
JIEUCTBYIONIEH HA TEJIO B IKUIAKOCTH, OT O0OBEMA MOTpYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyWpoBaHHe apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIpEICNIEHUE €€ TPYy30MOABEMHOCTH.



Pa3znen 5. PaboTa M MOIIHOCTDH. JHEPrusl.

Mexannueckas padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuito
paBHOBecus phiuara. I[lpuMeHeHue TmpaBWia paBHOBECHsS pblyara K OJIOKY.
«3omotoe mpaBwio» MexaHukd. KIIJ mpocteix MexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckas »dHeprusi. KuHeTnueckas ¢ TIOTCHIMAJIbHAsT DHEPTHUS.
[IpeBpalieHre 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYTOM. 3aKOH COXPaHEHUs
HSHEPIrUU B MEXAHHUKE.

Jemoncmpayuu.

1. ITpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimel.

1. Omnpenenenue padOThl CUJIbI TPEHUS NP PABHOMEPHOM JIBHXKCHUU Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HMccnenoBaHue yclIOBHI paBHOBECHS pblyara.
3. H3zmepenne KII/] HaKITOHHOM TIOCKOCTH.

4. H3yuyeHue 3aKk0OHa COXpaHEHUs] MEXaHUYECKON SHEPIUH.
8 KJIACC

Pa3nen 6. TensioBble ABIEHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUU CTPOCHHS
BeliecTBa. Macca U pasmepbl aTOMOB M MOJIEKYJ. OMNbITHI, MOATBEPKIAAOIINE
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mogenu TBEPAOrO, JKHUAKOTO W Ta3000pa3HOTO COCTOSHUU BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOWCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJOXKEHUW MOJEKYJISIPHO-KUHETUUYECKOU TEOPHH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHUKECHHS
yactull. Buytpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH OJHEpPTHUU:
TeIrIonepeaaya 151 COBEpUIEHUE paboTHI. Buaet TeTUIoNEpPEaAYU:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3JTyUYCHHE.

KonudectBo TemnoTel. YaenpHash TEMJIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIoBoro Oamanca. IlmaBienue w
OTBEpPACBAHUE KPHUCTAUIMUYECKUX BEIIECTB. YJelbHAsd TEIJIOTa IUIABJICHUSI.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenmne. Kumenme. YnenpHas Terora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(EepHOro
JABJICHUSL.

BrnaxHocTh Bo3ayXa.

DHeprus TOIIMBA. Y A€IbHAS TEIJIOTa CTOPAHMUS.



[TpuHnuunel padotbl TemnoBbix aBurareneit KIIJ TemmoBoro asuratens.
TeruioBbie IBUTATENN U 3alllUTa OKPYKAIOUICH CPEIbI.

3aKOH COXpaHEHUSA U MPEBPAIICHUS SHEPTUH B TEIJIOBBIX MTPOIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L ©® N oD

Hab6nronenue 6poyHOBCKOTO ABUKCHHS.

Habmronenue nuddysun.

HabGnronenue siBieHuit cMauMBaHus U KaWUTSIPHBIX SIBJICHUM.
Habmoienue TenioBoro pacimpeHust Tel.

M3MmeHeHne naBieHUs ra3a Mpu M3MEHEHHU 00bEMa M HArpeBaHUU WITU
OXJIKJICHUH.

[IpaBuia u3MepeHus TeMrnepaTyphl.

Bunel teruionepenaun.

OxutaxkieHue Npu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiieHuu padoThl BHEITHUMH CHJIAMHU.

. CpaBHeHI/Ie TEIUIOEMKOCTEH Pa3JINYIHbIX BCUICCTB.

. Ha6J'IIOI[eHI/Ie KUIICHHA.

. Ha6J'IIOI[eHI/Ie IIOCTOAHCTBA TCMIICPATYPHI IIPH IIJIABJICHUH.
13.

Mopgenu TenI0BbIX ABUTATEICH.

Jlabopamopnwie padbomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITB O 0OHAPYKEHUIO TEUCTBUS CHII MOJICKYJISIPHOTO MPUTSHKCHHUS.
OnbIThI IO BBIPAIIMBAHUIO KPUCTAILIOB TOBAPEHHOMW COJIM UITM caxapa.
OnbITel 0 HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

OnpeneneHue AaBiIeHUs BO3AyXa B Oa/JIOHE HITPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGmronenve w3MeHEHHMS BHYTPEHHEM OHEpPruud Tela B pe3yJibTaTe
Terionepeaayu U paboThl BHEITHUX CHUJI.

UccnenoBanue siBaeHUs TEIJIO0OOMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJIBI.

OnpeneneHre  KOJIMYECTBA  TEIUIOTHI, TMOJY4YEHHOTO  BOAOW  MpH
TEIMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

Onpenenenue yaenbHON TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca nenapeHusl.

Ornpenenenrne OTHOCUTEIBHOM BIIAXKHOCTH BO31yXa.

Onpenenenue y1enbHON TEMIOTHI IJIaBIECHUS JIbJA.

Pa3znen 7. DiiekTpryeckne U MAarHUTHbIE SIBJIEHUS.



Onextpuzauus Teda. J[Ba poma 3JIEKTpUYECKHMX 3apsaoB. B3aumoneilicTBue
3apsbKeHHBIX  Ten. 3akoH Kynona (3aBUCHMMOCTh  CHUJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSHUS MEXKY TeJIaMu).

Onekrpuueckoe noJie. Hanpsxk€HHOCTh 3iieKTpuueckoro mnoiist. IlpuHnmm
CYNEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOgHMKM W JMAJIEKTPUKH. 3aKOH  COXPaHEHHS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMUS JJIEKTPUYECKOrO TOKAa.
W cToOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSKCHHE.
ComnpoTuBiieHHE NPOBOJHHKA. Y IEJIBHOE COIPOTUBJIEHHE BENIECTBA. 3aKOH OMma
Uit ydactka uenu. llocimenoBaTenbHOE W HapaluIeNIbHOE  COEIMHEHHE
IIPOBOJHHKOB.

Pabota ©W MOIIHOCTH 3JIEKTpHUUECKOro ToKa. 3akoH Jxoyns—Jlenua.
DnexkTpudecKre Uenu U MoTpeOUTenu 3MEeKTpUIecKor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

[locTosiHHBIE ~ MarHWTHl.  B3anMoAeiiCTBME  IOCTOSIHHBIX ~ MarHUTOB.
MarnauTHoe nosie. MarauTHoe 1noJie 3eMJIM ¥ €ro 3Ha4€HHE JUIsl )KU3HU Ha 3eMUIe.
OneiT  Opcrena. MarauTHoe T1oJ€e  JJIEKTpUdYeckoro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [IefiCTBUE MarHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKA. lCmonp30BaHME 3IIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 30eKTpoMarHuTHOW MHAYKIUU. [IpaBumno Jlenma.
DNeKTporeHepaTop. Cnioco6bt MOJTYYEHHUS AIEKTPUUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DIIeKTpU3aLUS TEL.

JIBa poza 3IEKTPUUECKUX 3aps/I0B U B3aUMOJCICTBUE 3apsKEHHBIX TEJ.
Y CTpOUCTBO U AEHUCTBUE DIIEKTPOCKOIIA.
DnekTpocTaTuyecKasi HHIyKIUs.

3aKOH COXpPaHEHUs MIEKTPUUECKUX 3apsSI0B.
[IpOoBOIHUKY U JTUAIIEKTPUKH.

MopaenvpoBaHuE CUIIOBBIX JIMHHUM 3JE€KTPUUECKOTO MO,
M cTOYHMKM OCTOSTHHOTO TOKA.

JIeCTBHS 3IIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B )KUIKOCTH.

11. I'a30BbI1U pa3psia.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mepenue cuiibl Toka aMIepMeTpOM.

N3mepenne 3aeKTpUYECKOro HAPSXKEHUS BOJIBTMETPOM.

PeocTat n MarazuH COnpoOTHUBIICHUH.

BzanmoelicTBre ITOCTOSTHHBIX MArHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTHU Pa3/ICICHUS MTOJOCOB MAarHUTA.
MoennpoBaHre€ MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmnbIT OpcTena.

MarsnuTtHoe 1oJie TokKa. DJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATEIb IOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMArHUTHOM MHTy KLU H.

OnbiThl @apajes.

3aBUCUMOCTh HAINpaBJICHUS] HHAYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBCHHUS.

DJIEKTpOreHepaTop NOCTOSHHOTO TOKaA.

Jlabopamopnwie padbomul u onvimol.

1.
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10.
11.

12.

13.
14.

OnbITel MO HAOMIOACHUIO AJICKTPU3ALUU Tl MHAYKIMEHW W Tpu
CONPUKOCHOBEHHH.

UccnenoBanue nAEUCTBHUS AIEKTPUYECKOTO MO HA NPOBOJHMKA U
JTUDIICKTPUKHU.

COopka u mpoBepKa pabOoThI ANEKTPUUECKON MU MTOCTOSTHHOTO TOKA.
N3MepeHue u peryampoBaHue CUJTbI TOKA.

N3mepenue u peryimpoBaHre HapsHKEHUSI.

Uccnenoanne 3aBUCUMOCTU CUJIbI TOKA, UIYIIETO YE€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAAU TOMEPEYHOTrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUS HAMPSHKEHUM MpU  TMOCIEA0BaTEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CHJIBI TOKa TMPH MapalieIbHOM COCIWHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI AIEKTPUUECKOTO TOKA, HAYIIIETO Yepe3 PE3UCTOP.
OnpenenieHre  MOITHOCTH  AJICKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucTope.

Uccnenoanne 3aBUCUMOCTU CWJIbI TOKA, HAYILETO YEpE3 JaMIOYKy, OT
HalpsHKEHUs Ha HEW.

Onpenenenue KII/] narpeBarernsi.

WccnenoBanre MarHUTHOTO B3aUMOICHCTBUS TIOCTOSIHHBIX MATHUTOB.



15. I3yuyeHue MarHMTHOrO IOJISI IMOCTOSIHHBIX ~MAarHUTOB IpU  HX
00BbEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanye IEHCTBHS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. ONBITBL, JI€MOHCTPUPYIOIIAE 3aBHCHUMOCTb CHJBl  B3aHMMOJICHCTBHS
KaTylIKA C TOKOM M MAarHWTa OT CHWJIbl TOKa WM HaNpaBJIICHHUS TOKa B
KaTyIlKe.

18. MI3yueHue 1elcTBYUSI MATHUTHOTO T0JI HA IPOBOJHMK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHre paboThl AIEKTPOABUTATENS.

20. M3mepenne KII1/] 35ekTpoaBUTaTenbHON YCTAHOBKH.

21. OmBITBI IO MCCIIEIOBAHUIO SIBJICHUS DJJEKTPOMArHUTHONW WHIYKIIMH:
UCCJIEIOBAHNE W3MEHEHMM 3HAYCHUS W HANPABICHHUS HWHAYKIMOHHOIO

TOKa.
9 KJIACC

Pa3nen 8. Mexanuveckue siBjieHH.

Mexannueckoe JBWKeHME. MarepuanbHas Touka. Cuctema OTCUéTa.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABMKEHUs. PaBHOMEpHOE MNPSAMOJIMHEUHOE
nBrkeHue. HepaBHoMmepHOe npsiMoMHENHOE JBHKEeHUE. CpelHssl U MIHOBEHHAas
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHEWHOEe JBHKeHue. (CBOOOIHOE
najgenue. OnwiTel ['anues.

PaBHOMEpHOE NBWXEHHE MO OKpPYXHOCTU. [lepumon m yactota oOpaieHus.
JInnenHas u yrioBas CKOpOCTH. LIeHTpocTpeMuTeNbHOE YCKOPEHUE.

[Iepssiii 3ak0H HproToHa. BrOpoit 3akon Hetorona. Tperuii 3akoH HeroToHA.
[IpyHIMT CYTIEPITO3UIINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: CuJla TPEHUS CKOJIbKEHUS, CUla
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOIO
najgeHus. J[Buxenue mianeT BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanabHON TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalleHusi. MOMEHT cuiibl. L{eHTp TsixecTH.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC CHiibl. 3aKOH COXpPaHEHHUS
nMIyJbca. PeakTuBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTh. PaboTa cui TsXKECTH, yHPYrocTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHManbHAsE YHEPTUSI TeJa, MTOIHITOTO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHIIMabHas SJHEPTUS CKATOU NPYKUHBI. KuHeTnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUHU.

Hemoncmpayuu.
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9.

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

HaGnronenne MexaHnuecKoro IBIKCHUS Tella OTHOCUTEIIHLHO Pa3HBIX Tell
OTCYETA.

CpaBHeHHE MyTed M TPACKTOPUH JBUKEHHS OJHOTO W TOTO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3mepenre CKopoCTH U YCKOPEHUS MTPSAMOJIMHEUHOTO ABUKEHHS.
HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOTO JIBUYKEHHUS.

Habmronenue nBmxeHus Tejia Mo OKpy>KHOCTH.

Hab6nronenne MexaHU4eCKuX SIBICHUH, MPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHWKCHHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHUS Teja OT MAacChl Tejla U ACHCTBYIOIIEH Ha HETO
CHJIBI.

Habmronenue paBeHCTBA CUJT IIPU B3aUMOJICHCTBUU TEII.

N3meHeHne Beca Tea npu yCKOPEHHOM JIBH>KEHUU.

[Iepemaya umirysibca mpy B3aMMOJICHCTBUM TEJL.

[IpeoOpazoBanms SHEPTUU TIPU B3AUMOICHCTBUH TEI.

CoxpaHeHre UMIYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITYJIbca ITPU a0COJIIOTHO YIIPYTOM B3aUMO/ICHCTBHUH.
Habmronenue peakTHBHOTO JIBHKCHHSI.

CoxpaHeHHne MeXaHU4ECKOM SHEPTUH ITPU CBOOOTHOM Ma/ICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUM MPU IBUKEHUU TeJIa MO JEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie padbomoul u onvimel.

1.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JAJbHEHUIIIET0 PaBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEHKKH.

OnpeneneHue cpeaHEl CKOPOCTH CKOJIBKECHHS OpycKa WIIM JIBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHre yCKOPEHHS Tela TPHU PAaBHOYCKOPEHHOM JBIKCHUU I10
HAKJIOHHOM TIOCKOCTH.

WccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MMPOMEXKYTKH BPEMEHH OJMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenre K03 HUITMEHTA TPEHUS CKOJTBKCHHS.

Omnpenenenne >KECTKOCTH MPYKUHBI.



9. Ompenenennie pabOTHI CUJIBI TPCHUS TIPU PABHOMEPHOM JBMKCHUHU Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. OnpenenieHre  pabOThl  CUJIBI  YNPYTOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHEHUs SHEPTHH.

Pa3nen 9. Mexannyeckune KoJ1e0aHUA U BOJHBI.

KonebarenbHoe nuxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: MeproI,
4acToTa, aMIUINTya. MarteMaTnyecKui U NpYyKUHHBIM MasaTHUKH. [IpeBpamenne
HHEPTUU MPH KOJIeOATETHLHOM JIBHKCHHH.

3aryxatomue — KojeOanus.  BwiHyXkaeHHbie — kosiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolcTBa MeXaHH4YeCKuX BOJH. [IpomosibHbIE W
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI HW CKOPOCTh €€ pacnupOCTPAHEHHS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka W BbicoTa TOHA. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenuwe koJjieO0aHWi Tea IIOA AEHUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HaOnronenue BRIHYKICHHBIX KOJI€OaHUN U pe30HaHCca.

Pacnpoctpanenue npo0JibHBIX U MOMEPEUHBIX BOJIH (HA MOJIEIH).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnvie pabomoul u onvimel.

1. OmpeneneHue YacTOThl M TEpHoja KoJieOaHUN  MaTeMaTHYECKOTO
MasITHUKA.
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2. OmpepeneHne 4acTOThI U IEPUOJIA KOJIEOAaHUHN MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TTepHOJIa KOJICOAHMH MOIBEIIEHHOTO K HUTH
rpy3a OT JJWHbI HUTH.

4. HWccnemoBanue 3aBUCMMOCTH MEPHO/Ia KOJICOAaHUH NPYKUHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka HEe3aBUCHUMOCTHU Mepuoda KojaebdaHWil rpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl rpy3a.

6. OmBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  Mepuoja  KojaeOaHuit
MPYKUHHOTO MASITHUKA OT MAacCChl Ipy3a U KECTKOCTHU NPYKUHBI.

7. W3mepenue yckopeHus: CBOOOAHOIO MaACHMS.

Pa3nen 10. DjekTpoMarHuTHOE 10JI€e U YJIEKTPOMATHUTHbIE BOJIHBI.



DONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBOiCTBa
ANEeKTpOoMarHuTHeIX BOdH. Illkana snekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CKoOpocTh cBeTa. BoyIHOBBIE CBOMCTBa
CBETa.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomot u onvimel.

1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHIBHOTO

tenedoHa.

Pa3nen 11. CBeToBBIE sIBJIEHMS.

JlyueBas  mogmens  cBera.  Mcrounmku — cBera.  I[IpsmonuHeiiHoe
pacnpoctpanenue cBera. 3atMenus ConnHna u Jlynel. Otpaxenne ceta. [Lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBeTa. 3akoH MpenomieHus cBera. llonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcmonp3oBaHUME TOJHOTO BHYTPEHHETO OTPAXKECHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom mnyuwedt B nmH3e. Onrtuueckas cucrema (oroamnmapara,
MUKpOCKOTIa M Tejeckona. ['ma3 kak ontuueckas cucrtema. BIM30pyKoCcTh U
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTtona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceeTa.

Hemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBera.

[Tonyuyenue n300paxeHU# B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTtuyeckui CBETOBO/I.

Xon tydyei B cobuparoniei JuH3e.

XoJ Jiydeu B pacCEUBAIOLIEH JIMH3E.

[Tosrydenune n300pakeHuit ¢ MOMOUIBIO JINH3.
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[Tpuntun nevictBus poroanmapara, MUKPOCKOIIA M TEIECKOTIA.

10. Moaenb riaas3a.

11. Paznoxxenue 6eoro cBera B CIIEKT.

12. [lomy4yenue Oenoro cBeTa Mpu CIOKEHUHU CBETAa PA3HBIX IIBETOB.
Jlabopamopnvie pabomoul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPa)KEHHUsI CBETOBOTO Jyda OT yTJia
najIcHUsI.



2. N3yueHune xapakTepuCTUK U300paKeHUs MPEIMETA B INIOCKOM 3€pKaie.

3. HMccnenoBaHue 3aBUCUMOCTH yIJla IPEJIOMIIEHUS] CBETOBOIO JIy4a OT yTIJia
NaJ€HUS HA TPAHULE «BO3TyX—CTEKIIOM.

4. llomyuyeHue n300paxeHuil ¢ TOMOIIbIO COOUPAIOIIEH JIMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTUYECKOM CHIIBI cCOOMparoiei
JIMH3BI.

6. OMBITHI 10 Pa3NOKEHUIO OETIOTO CBETA B CIIEKTP.

7. OmbITHI IO BOCHPUSTUIO I[BETA MPEIMETOB MPU UX HAOIIOACHUM Yepe3
[[BETOBbIE (DUIIBTPHI.

Pasznea 12. KBantoBble IBJICHUS.

OmnbiTel Pesepdopna u mmanerapHas moaenb aroma. Moxaens atoma bopa.
Hcnyckanne v norsomeHue ceera aroMoM. KBanTel. JInHelyaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. HykinonHas wmogens artomHoro sapa. W3otomsl. PaanoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHple peakuuu. 3aKOHBI COXPAHEHHs 3apsA0BOTO M MAacCOBOrO YHCEIL.
OHeprusi CBsI3M aTOMHBIX siaep. CBsA3p Macchl W SHepruu. Peakuum cuHTE3a H
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHA paguOAKTHBHBIX HW3JIyYEHUHW HA >KUBBIE
OpPTraHU3MBI.

Jemoncmpayuu.

1. CHoekTpbl U3IIyYEHUS U TOTJIOIICHHUS.

2. CrHexTpsl pa3IMyHbIX ra30B.

3. CrekTp BoJ0opoaa.

4. HabOnroneHue TpekoB B kamepe BuibcoHa.

5. Pabota cuérurka MOHU3UPYIOMIMUX U3ITYUEHHM.

6. Peructpaiusi u3iydeHus IpUPOIHBIX MUHEPAJIOB U MTPOIyKTOB.

Jlabopamopnvie pabomoul u onvimel.

1. HabGnrogeHue CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3TyUCHHSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE DHEPTUMU YACTHLBI 110 TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. W3mepenue paanoakTuBHOTO (POHA.

IHoBTOpHUTEIHbHO-00001IAKOIIHIT MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOIMINI MOYJIb MIPEAHA3HAYEH JJISI CHCTEMAaTH3allun
U 0000mICHUS  TPEIMETHOTO  COJEpKaHWsT M OMbITa  JCSTEIHHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3MKH, a TAaK¥Ke JJIs TIOJTOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy M0 (u3uke A 00ydaromuxcs,
BBIOPABIIKX ATOT yUYE€OHBIN MpeaMeET.



[Ipn m3y4eHUn AAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
JIeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEUMBAETCS JOCTUKECHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  oOyueHus, (opmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCThb: OCBOCHUE HAYYHBIX METOJOB HMCCIICIOBAHUS
SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUSIMH OOBSICHATH (DU3HUECKUE
ABJICHHS, TPUMEHSS TOJyYCHHbIE 3HAHWA, pEIIaTh 3aJadyd, B TOM YHUCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMIIMANBHO ACATEIBHOCTHBIM XapakTep JaHHOTO pasjesa pealu3yeTcs
3a Ccuér TOro, 4yro oOydarolluecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
IIPEIIaracTCs:

Ha OCHOBE TIOJNyYEHHBIX 3HAHUU pAaCO3HABaTh M HAYYHO OOBACHATH
(bu3nYecKue BIEHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEIOBaHUS (PU3MUECKUX SIBIICHUH, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUs] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUA, HAIPUMEP, MPAKTUYECKOTIO UCTIOIb30BAHUS PA3IMYHBIX HCTOUHUKOB
HHEPrUy Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
DHEPIUHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenne ¢GU3UKH Ha YPOBHE OCHOBHOTrO 0OIIEro oOpa3oBaHUs HAMPABICHO

Ha JIOCTMXKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJIbTaTOB.

B pesynbTare uzydeHus GuU3MKU Ha YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHUS

y oOyuaromierocst 6yayT copMUpOBaHbl CIEAYIONIUE JTUYHOCTHBIE PE3yIbTAThHI B

YacTH:

e 1) MAaTpMOTHYECKOT0 BOCITUTAHMSA:

e — IIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOMN
(duznyecKoil HayKu;

e —I[EHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpaKIaHCKOI0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

e — FOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX
M OTUYECKHX TPOOJIEM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHHUEM
JTOCTUXKEHUN (PUBUKH;

e — OCO3HAaHWE BAXHOCTH MOPAJIBLHO-ITHYCCKUX IPHUHIIUIIOB B JEATEIHLHOCTH
YYEHOT0;

e 3)3CTeTMYeCKOro BOCIIMTAHUS:



— BOCHPUATUE ICTETUUYECKUX KAUeCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT0 MO3HAHUS:

— OCO3HaHHE IIEHHOCTH (U3NYECKON HayKh KaK MOIIHOTO HWHCTPYMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BAXKHEMIIEH COCTABIIOLIEH
KYJIBTYPBI;

— pa3BUTHE HAy4HOH II0003HATENFHOCTH, MHTEpEca K HCCIEeI0BATEIbCKON
JESTEIbHOCTH;

S) ¢opmupoBaHusi  KYJBTYpPbl  3I0POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJryyus:

— OCO3HaHHME IIEHHOCTH Oe3omacHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTU NPaBWJI OE30MaCHOTO TOBEACHHS Ha
TpaHCIIOpPTE, HA JOPOrax, ¢ 3JIEKTPUYECKUM M TEIUIOBBIM OOOpPYJOBAaHUEM B
JOMAIIHUX yCIIOBHSAX;

— c(opMupoBaHHOCTh HaBbIKa peQIIEKCUU, NPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAaKOI'o e MpaBa y APyroro 4ejaoBeKa;

6) TPy10BOT0 BOCTIMTAHMS:

— AKTHBHO€ y4YacTHE€ B PEIICHUHM MPAKTHUYECKUX 3aJad (B paMKaxX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3allid, TOpojJia, Kpas) TEXHOJOTHUYECKONH U
COLIMAJIBHOM HAIpaBJIE€HHOCTH, TPEOYIOIIMX B TOM YHCIE€ U (PUINYECKUX
3HAHMM;

— UHTEPEC K MPAKTUYECKOMY M3yUEHHIO NMpodeccuid, CBA3aHHBIX C (PUIUKOM;

7) IKOJIOTHY€ECKOT0 BOCIIMTAHMSI:

— OpHUEHTalus Ha NpUMEHEHHE (PU3NYECKUX 3HAHUW /I PEIIeHHs 3anad B
00JIaCTH OKpY’KarolleW cpenpl, IJIaHUPOBAHMUS TOCTYNKOB W OLEHKH UX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPYKAIOIIEN CPEbI;

— OCO3HaHME TJI00alTbHOIO XapakTepa HKOJIOIMUYECKHUX MpodsieM U MyTel ux
pEelIeHNUS;

8) apmanTanum K HM3MEHSIIOIIMMCH YCJOBHMAM COLMAJIBHOM M NPHPOIHOI
cpenbl:

— TOTPEeOHOCTh BO B3aUMOJEWCTBUM TMPHU BBITOJHEHUU HCCIECIOBAHUNA U
IPOEKTOB (PM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUAM
IPYTHX;

— TIOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO
JEeSITeNIbHOCTD;

— MOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHMI, B TOM YUCie (POPMYITUPOBATH
UJeH, OHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBICHUSAX;

— OCO3HaHHue JIe(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH
busukwy;



e — IUJIJAHUPOBAHME CBOErO PA3BUTHS B NMPUOOPETEHHH HOBBIX (HU3NYECKHUX
3HAHUM;

e — CTPCMJICHHUC aHAJIM3UPOBATDL U BBIABIIATH B3AUMOCBA3U IIPUPOIHL, O6HICCTBa 141
3KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIb30BaAHHUCM CI)I/ISI/I‘ICCKI/IX 3H3HPII>1;

e — OLEHKA CBOMX JEHUCTBUM C YYETOM BIIMSHHUSA Ha OKPYXKAIOIIYI0 Cpeny,

BO3MOJKHBIX TJ100aIbHBIX HOCHCHCTBHﬁ.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare OcBOEHUS TporpaMMbl MO (U3NKE Ha yPOBHE OCHOBHOTO
oO1iero o6pa3oBanus y oOydaroiierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOITNE TT03HABATEILHBIC YHUBEPCABHBIE YUeOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC  yHUBEpPCAIbHBIC  ydeOHBIC  JCHCTBUA,  PETYJISATHBHBIC

YHUBEpCaIbHbIE YUEOHbIE T1EUCTBUS.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Ba3oBnle Jjornueckue a1eicTBUA:

BBISIBISIT W XapaKTE€PHU30BaTh CYIIECTBEHHbIE MPU3HAKK OOBEKTOB
(s1BJICHUN);

yCTaHaBJIMBATh CYIIECTBCHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS TS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PaCCMAaTPUBAEMBIX (haKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TIPUUMHHO-CJICACTBEHHBIC CBS3M TPH U3YYCHUU (UINUECKUX
SIBJIGHUI U MPOLIECCOB, JI€JaTh BHIBOJABI C MCIOIb30BAHUEM JI€AYKTUBHBIX
Y MHIYKTUBHBIX YMO3AKIIFOUCHHUM, BBIIBUTATh TUIOTE3bl O B3aWMOCBS3SX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATENILHO BBIOUpPATh CMOCOO penieHus: y4yeOHOW (U3HYECKOU
3alayu (CpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIETO ¢ yUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBbIe ucciienoBaTe/ILCKHUE 1eHCTBUA:

HCII0JIb30BaTh BOMIPOCHI KaK MUCCIIEA0BATEILCKUI HHCTPYMEHT MMO3HAHMUS;
MPOBOAUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IUJIaHYy OMBIT, HECIOKHBIN
bU3MYeCKuil IKCIIEPUMEHT, HEOOJBIIOe HCCIAEAOBaHUE (PU3UUYECKOTO
SIBJICHUSI,

OIICHMBAaTh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OpMaIHIo,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIH IKCIICPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH 00OOIIEHHS U BBIBOJIBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHX
IPOLIECCOB, @ TAKXKE BBIJIBUTaTh MPEATIOI0KEHHS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nngopmanmeii:

IPUMEHSTH Pa3IUYHbIC METOIBI, HHCTPYMEHTHI M 3alPOCHI ITPH TOUCKE U
orOope MHGpOpPMAIMKM WM JAaHHBIX C y4ETOM MPEIOKEHHOW ydueOHOM
bu3ngecKoi 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAITUIO
pa3IM4YHBIX BUJOB U POPM MPEICTABIICHHUS;

CaMOCTOSITCNIbHO ~ BBIOMpATh ONTUMAIBbHYH (OpMYy TPEICTaBICHUS
UHPOpPMAIIMM W WUIIOCTPHPOBATH pEHIACMbIC 3aJa4d  HECJIOKHBIMU
CXeMaMH, IuarpaMMaMiu, HHOU TpadrKoi M X KOMOMHAIIASIMHU.

KoMMmyHMKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

B X0J/iI¢ OOCYXKJeHMsI y4eOHOTO MaTepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMON TEMbI U
BBICKA3bIBaTh HWJCH, HAICIICHHBIE HA DPEIICHHWE 3aJa4d W TOJJCpKAaHUE
O1arokeIaTeaIbHOCTH OOIICHUS;

COMOCTAaBIISAITh CBOM CYXKICHUS C CYXICHUSMU JPYTUX YYaCTHUKOB
Juanora, OOHapy»KUBaTh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPQKATh CBOIO TOYKY 3PCHHUSI B YCTHBIX M MUCHMEHHBIX TEKCTAX;
MyOJUIHO TPEICTABIISATh PE3YyJIbTAThl BEITIOJHEHHOTO (PU3NYECKOTO OIBITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHUMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM |
WHIUBUYyAIbHOW palbOThl TMpPU PEIICHUH KOHKPETHOM (usmyeckoi
IPOOJIEMBI;

MPUHUMATh IEJIM COBMECTHOM ACATEIHHOCTH, OPTAHW30BBIBAThH JICHCTBHSI
no e€¢ IOCTIKCHHIO: pacHpeleisaTh POJH, OOCYXIaTh TPOILECCH |
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOT'O PE3yJibTara o
CBOEMY HAINpPAaBJIECHUIO U KOOPAMHHUPYS CBOM JEUCTBUS C JIPYTUMHU
YJICHAMH KOMAaH/IbI;

OIICHMBATh KA4YE€CTBO CBOCTO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITHPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHbIC YHUBEpCaJIbHbIE y4eOHbIE 1efiCTBUS

Camoopranuzanus:

BBISIBIIATH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyaIUsX, TPEOYIOMUX
JUTSL perieHust GU3NIeCcKuX 3HaHUM;



OPHUCHTUPOBATHCA B Ppa3IMYHbIX moaxoagax IMPHUHATHUA pemeHHﬁ
(MHIMBUAYaJbHOE, NMPHUHATUE PEUIEHUS B TPYIIE, NPUHATHE PELICHUM
TpYMIIOit);

CaMOCTOATCIBbHO COCTABJIATh aJITOPUTM PCIICHUA @HBHQCCKOﬁ 3a1a41 UJIn
IIJIaHa HCCJICAOBAHUA C yT{éTOM HMCHOIIUXCA PCCYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MPEJIaracMbI€ BApUAHTHI PELLICHUM;
JCJIaTh BBI60p nu 6paTB OTBCTCTBCHHOCTSD 3a PCUICHHC.

CaMOKOHTpOJII), 3MOHI/IOHaJIBHLIﬁ HHTCEJUICKT.

JaBaTh aJICKBATHYIO OLIEHKY CUTYallly U Mpejiarath IiaH €€ N3MEHEHUS;
OOBSICHATH  NPUYUHBI  JOCTHKEHHS  (HEJOCTWKEHHS)  Ppe3yibTaToOB
NeSTEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJIHEHUS
(U3MYECKOr0 UCCIENAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYAllMil, YCTaHOBJIEHHBIX OUIMOOK,
BO3HHMKIIMX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIHTATA LEIH U YCIOBUAM;

CTaBUTh ce0s Ha MECTO JIPYToro uejoBeKa B XOJE Cropa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYToro;
MPU3HABATh CBOE MPABO Ha OIMIMOKY MpHU perieHUH HU3NIECKUX 3a]1a4 UIH
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTrOTO.

HPEIMETHBIE PE3YJIbTATDBI

K koHIly 00yueHus B 7 KJjiacce IpeIMETHBIE PE3yJIbTAThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCTIONB30BaTh  TMOHATHS:  (QU3MYECKHEe W XUMHUYECKHE  SBICHHUS,
HaAOJI0JIEHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, C€IUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperatHbleé COCTOSIHUS BellecTBa (TBEpHOE,
KUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEWHOE), TPAECKTOPHUs, PaBHOACUCTBYIOIIAS
cuna, aedopmanus  (ympyras, niacTUyeckas), HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath sBiaeHUs (qudQy3us, TEIIOBOE IBUKEHHE YacCTHI] BEIECTBa,
paBHOMEpHOE  JBIDKCHHE, HEpPaBHOMEpPHOE  JIBIKEHUE, HWHEpIus,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TENl C 3aKPEIUIEHHOU OCBHIO
BpaleHus, Tepenada AaBiICHUS TBEPABIMUA TeJIaMH, KHAKOCTSIMU U
razamu, arMochepHoe JaBlieHHe, IUIaBaHUEe TeJ, [PEeBpaLCHUS
MEXaHUYECKOM PHEpPruM) MO OMHCAHHUIO MX XapaKTEPHbIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JAHHOE (PU3NYECKOE SBIICHUE;



pacro3HaBaTh TMPOSBJICHHE HM3YYEHHBIX (PU3UUYECKUX SIBICHUNA B
OKpY>XKalollleM MHUpE, B TOM uucjie (PU3UUYECKUE SIBICHUS B MPHUPOJE:
MIPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM U HEXKUBOU
MPUPOJIC, JACUCTBUE CHUJIBl TPEHUS B MPUPOAE U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBleHUs Ha KMBOW OpraHU3M, IUIaBaHHE phIO, phlYaru B
TEJI€ YEeJIO0BEKa, MPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
OMKCHIBATh U3YyUEHHBIE CBOMCTBA T€l M (PU3MUYECKHE SIBJICHUS, UCIIOJb3YS
bu3nyeckue BeNWYUHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpeMs,
yTh, CKOPOCTb, CPEHSS CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, CWIa TPEHUs, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHW4eckass paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWJbl, KO3(QUIMEHT TNOJEe3HOTO JAEWCTBUSA MEXaHU3MOB,
KUHETUYECKass U MOTEHIUaJbHAs SHEPrus), NMpU ONUCAHUM MPAaBUIBHO
TPakTOBaTh  (PU3MYECKUI  CMBICI  HUCHOJIB3YEMBIX  BEJIWYUH, HUX
0003HAaYeHUsI W €IUHULBl (PU3MUYECKUX BEIUYMH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTHMHU BEIMYMHAMH,
CTPOUTbH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOICTBa Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS MpaBUJIa CIOKEHUs CUJl (BOJb OJHOM IpsiMoii), 3akoH ['yka,
3akoH [lackars, 3akoH Apxumena, paBuiIo paBHOBECHs pbiuara (010ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOU
OHEPruv, MpU HTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyaluld HPAaKTUKOOPUEHTHPOBAHHOIO XapakrTepa:
BBISIBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3adadyd B 1—2 [EHWCTBUS, HUCHOJIB3Ysl 3aKOHBI H
dbopmyIibl, CBA3BIBAONINE (PU3MUECKHUE BEJIUYMHBI: HA OCHOBE aHaIW3a
YCJIOBHSI 33/1a4d 3aMHUCHIBATh KPATKOE YCIIOBUE, MOJACTABIATH (PU3NUYECKUe
BEJIMYUHBI B (OPMYJIBI U MPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHbIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a/lay, OLEHUBATh PEATUCTUUHOCTD
NOJy4YeHHOM (PU3NUEeCKON BEIUMUMHBI,

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MpPU MOMOIIU
(bu3MYEeCKUX METOJIOB, B ONTMCAHUU MCCIEAOBAHUS BBIACIATH MPOBEPSEMOE
NpEeAnosjokeHue  (TUIOTE3y),  pa3nuyarb W HMHTEPIPETHPOBATH



MOJyYEHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOJUTH OMBITHI MO HAOMIOACHHIO (U3UYECKUX SBJICHUM WU
bu3IIecKuX CBOMCTB TEN: dbopMynHrpoBaTh IPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHUSA,
3alMUChIBaTh XOJ OIbITa U POPMYJIUPOBATH BHIBOIBL;

BBITIOJHATh TPSMbIE H3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl Tea,
00bEMa, CHUIBI M TEMIIEPATypbl C UCHOJIB30BAHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH IOKAa3aHUS MPUOOPOB C YUETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKON BEJIMYUHBI OT
JIPYroi C HCIOJNBb30BAHUEM TMPSIMBIX H3MEPEHUN (3aBUCHMOCTH IyTH
PaBHOMEPHO JABMXKYIIErocsl Telda OT BPEMEHU JBW)KECHHUS Teja, CHUJIbI
TPEHUsI CKOJILKEHUSI OT Beca Tejia, KauecTBa 00pabOTKU NOBEPXHOCTEH Tell
Y HE3aBHCHMOCTH CHJIbI TPEHUS OT ILIOIIAAN CONPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH CHJIBI OT 00BEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT TNIyOMHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBHIMA
IJIaBaHUs TeJl, YCIOBUNM paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIEAOBaHUsA, coOUpaThb YCTaHOBKY H
BBITIOJHATh WM3MEpPEHUs, CJeaysl MPEeAIOKEHHOMY IUlaHy, (DUKCHPOBATh
pe3yNbTaThl TOTYYECHHOW 3aBUCUMOCTH (PU3MYECKHX BEIWYMH B BHJE
MPEIIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTam
UCCIIEIOBaHMS;

IPOBOAUTHh KOCBEHHbIE HU3MEpEeHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEILECTBA JKUIKOCTU M TBEPAOrO TeNa, CHJIAa TPEHUS CKOJbXKEHUS,
JABJICHUE  BO3AYyXa, BbITAJKMBAIOUIAs  CHJIA, JIEUCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUIKOCTH TeJO, KOI(PPHUIMEHT TMOJIE3HOTO JEeUCTBUS
OPOCTBIX MEXaHU3MOB), CIHeAys NPEUIOKEHHOW WHCTPYKUUU: TIpU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cOOJII01aTh MpaBUjIa TEXHUKK 0€30MacCHOCTH P paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHIIMAIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapomeTp,
phIUar, MOJBWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTEepU30BaTh MPUHIIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX ONHUCaHUA (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJONPOBOJA, TUIAPABIMYECKUIl Mpecc,



MaHOMETP, BBICOTOMED, OPUIHEBOI HACOC, ApPEOMETP), UCIOJIb3Ys 3HAHUS
O CBOMCTBax (pU3MYECKUX SBICHUN U HEOOXOIUMbIC (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO MCIOIb30BaHUs (U3MUYECKUX 3HAHUUA B TOBCEIHEBHOM
KU3HU I obecriedeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJCHUS B OKPYKAOLIEH CPELE;

OCYUIECTBJISATh OTOOpP HCTOYHUKOB HHpopManuu B VHTepHere B
COOTBETCTBHHU C 3aJJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCSA
3HAHUM © TyTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHHKOB BBIIEIATH
uH(pOpMaIUIO, KOTOpas SBJISETCS MNPOTUBOPEUMBOM HIIM MOMKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUil Hay4HO-TIOMYJIPHYIO
JUTEpaTypy (PU3MYECKOrO0 COAECp)KaHUsS, CIPaBOYHbIE MaTepualbl,
pecypcbl cetu HTEpHET, BlajeTh NpUuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi ”HGOPMAILIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE KPATKUE MHCbMEHHBIE U YCTHBbIE COOOILIEHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (HU3NUECKOro COAEpPKAHUsI, B TOM
qucie MyOJUYHO JeNlaTh KpaTKHE COOOILIEHUS O pe3yJbTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAHUW, MpPU HTOM TIPAMOTHO MCIOJIb30BaTh
U3YUYEHHBIM TOHSATUHHBIM ammapaT Kypca (QU3MKH, CONPOBOXAAThH
BBICTYIUIEHUE NTPE3EHTALUEN;

OpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIENOBAHUN pacupenessTh
00s13aHHOCTH B TpYIIIE B COOTBETCTBUU C TOCTaBJICHHBIMHU 3a/Jayami,
CIICIUTHh 32 BBIIOJIHEHUEM IIJJaHA JCHCTBUM, aJleKBaTHO OLICHUBATh
COOCTBEHHbI  BKJIaJ] B  JIEITENIBHOCTh  TPYyNIbl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xonIry o0yuenus B 8 kij1acce mpeIMeTHbBIE Pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIMOJI30BaTh MOHITUA: Macca U pa3Mephbl MOJIEKYJI, TEIUIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSTHUSI BEILIECTBA, KPUCTAIUIMYECKUE U
aMmopdHble Tea, HACHIIIEHHBIH M HEHACHIIIEHHBIN Tap, BIAXXHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPEHHsISI DJHEpPrus, TEIJIOBOM JIBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUECKOE MOJEe, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEMJIOBOE pPACIIMPEHUE M CKaTHe, Terulonepenaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHUE, KAWUIAPHBIC SIBJICHUS, WCApEHUE,
KOHJICHCAlusl, IUIaBJICHUE, KpUCTALM3anus (OTBEp/I€BaHUE), KUIIECHUE,



Temionepeaaya (TerIonpoBOJHOCT, KOHBEKIHS, U3JIyYEHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aps/iOB, ACHCTBUS DJICKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHIYKITHS)
M0 OINHUCAHUI0 MX XAPAKTEPHBIX CBONCTB W Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBICHNUE;

pacmo3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3UYECKUX SBIICHUA B
OKpY’XalollleM MHpEe, B TOM 4Hcle (U3nYecKue SBJICHUS B TPUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KalMWUISIPHBIE SBJICHHUS B MPUPOJE,
KpUCTaUlbl B mpupoje, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa30BaHUE POCHI, TyMaHa, MHES, CHETa, dJICKTPUICCKUE
ABJeHUsI B aTMocdepe, JIEKTPUYECTBO YKUBBIX OPraHU3MOB, MArHUTHOE
nosie 3eMiH, Jpeiid MOJIIOCOB, POJIb MATHUTHOTO TOJIA JUJISl JKM3HU Ha
3emiie, MOJISPHOE CUSTHUE, TIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/1auy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOWMCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel U (DU3UUYECKUE SIBJIICHUS, UCIIONIB3YS
dbu3nyecKre BEIMYMHBI (TeMIIepaTypa, BHYTPEHHSISI SHEPIHs, KOJIUYECTBO
TEIUIOThI, yJeJbHas TEIUIOEMKOCTh BEIIECTBA, YJeJbHAas TeIIoTa
IUIaBJICHUS, yJAelbHAs TEIIoTa MapooOpa3oBaHUsl, yjelbHAs TeIuioTa
CropaHusi TOIUIMBA, KOI(PPUIMEHT TOJIE3HOTO JEUCTBUS TETUIOBOM
MallliHbl, OTHOCUTEIbHASI BIAXXHOCThb BO3/lyXa, AJICKTPUUYECKUU 3apsij,
cuja TOKa, DJIEKTPUYECKOE HAaIpsHKEHHE, COMPOTUBIIEHUE MPOBOIHUKA,
yAeNIbHOE  CONPOTHBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
JIEKTPUYECKOTO  TOKAa), TPH  OMHCAHUM  TPaBUIBLHO  TPAKTOBATh
(bU3MYEeCKU CMBICT HCIIOJIb3YEMbIX BEJIIMYWH, 0003HAYCHHS W €IUHUIIBI
bu3nYecKuX BEIUYUH, HaXOAuTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
GU3MYECKYI0 BEIUYMHY C JPYTUMH BEJIMYMHAMU, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBICHUS U MPOIIECCHI,
WCIIOJIB3YSI OCHOBHBIE TOJIOKEHUS MOJEKYISPHO-KUHETUYECKOW TEOPUU
CTPOCHMS BEIIECTBA, MPUHIMI CYNEPHO3UIIUM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydyacTka 1€, 3aKoH
JIxoyns—JleHna, 3aKkOH COXpPaHEHMsI DJHEPrUM, NPU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKCHHUE;

OOBSICHATH (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTYalMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBS3U, CTPOUTHh O0BICHEHHE U3 1-2 morndyeckux



[IaroB ¢ OMOpodM Ha |—2 W3y4YEeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHU,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3aJaud B 2—3 JEWCTBUS, HUCIOJb3Ys 3aKOHBI H
bopMyTIBI, CBS3BIBAIONTNE (PU3WYECKHE BEIWYMHBI: HA OCHOBE aHAIM3a
yCJIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEJIOCTATOK
JMAHHBIX [UJIS  pEIIeHHs] 3aJadyd, BbIOMpaTh 3aKOHBI U (OPMYJIBI,
HEOoOXOoauMbIe A €€ pelIeHHs, MPOBOAUTH pacuéThl U CPABHHUBAThH
MOJIyYEeHHOE 3HAY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPU MOMOIIU
bu3MYEeCKUX METOJ0B, MCHOJb3Yys ONMUCAHUE HCCIEIOBAHUSA, BBIJCISThH
pPOBEpPSIEMOE MPEANOJOKEHHUEe, OILIEHUBATh MPABHIBHOCTh MOPSJIKA
IIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMBITBI 1O HAOMIOACHHIO (U3UYECKUX SIBICHUM WU
(¢u3nyeCKuX CBOWCTB TeN (KalWLISPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHMUS
BO3/yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUM OT IBETa H3Iydaroniedl (MOrJIonaroiei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHs BOJBI OT TEMIIEPATyphl KUJIKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, OJIEKTPHU3alMsl Tel W B3aUMOJACHCTBHE
IEKTPUYECKUX  3apsioB, B3aUMOJACHCTBUE IIOCTOSHHBIX MAarHWTOB,
BU3yaJIM3allMsl MAarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTaA,
CBOMCTBa DJIEKTPOJABHUTIATENI TOCTOSHHOIO TOKa): (hopmMyJaupoBaTh
poBepsieMble MPEANONI0KEHHs], COOUPATh YCTAHOBKY M3 MPENI0KEHHOTO
000py10BaHUs, OMUCHIBATh XOJI OTbITa U (POPMYJIHPOBATH BHIBOBI;
BBIIOJIHATh ~ NPSAMBIE  W3MEPEHHMS  TEMIEPATYpbl, OTHOCHTEJIBHOMN
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAIpSKEHUS C MCIOJb30BaHUEM
aHAJIOrOBBIX NPUOOPOB M JATYMKOB (PU3NYECKUX BEIUYHMH, CPABHUBATh
pe3yJIbTaThl U3MEPEHUN ¢ YIETOM 3aJIaHHOM a0COTIOTHON IMOTPEITHOCTH;
IPOBOJNUTDH MCCIIEI0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYMHBI OT
IpYroi C  HUCIOJb30BAaHUEM MPAMBIX HU3MEPEHHUH  (3aBUCHUMOCTH
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJU MOMEePEeYyHOro
CEUEHMS U YACIBbHOIO CONMPOTUBJICHUS BEIECTBA MPOBOJHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHMK, OT HANpsSOKEHUS Ha  IMPOBOJHMKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOTO M IMAPAJUIEIBHOTO  COEAUHEHUHN
MPOBOJHUKOB): IJIAHUPOBATh HCCIEJOBAaHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAysd NPEeIJIOKEHHOMY IUIaHy, (UKCUpPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJE TaOJIUI U TpadHUKOB,
JieaTh BBIBOJIBI 0 PE3YJIbTATAM HCCIIEIOBAHUS;



MPOBOJUTh KOCBEHHBIC HW3MEPCHUS] (PU3NUYECKHX BEIWYUH (yIeibHAs
TEIJIOEMKOCTh  BEIIECTBA, COMPOTUBICHWE TIPOBOJHWKA, paboTa U
MOIIHOCTh JJIEKTPUYECKOTO TOKA): IJIAaHHPOBATh W3MEPEHHs, COOMpPAThH
AKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CIEAysl MPEATOKEHHOW WHCTPYKIWHU, U
BBIYHCIIATH 3HAYCHNE BEITMUUHEI;

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS HW3YYCHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAaHHUS (B TOM YHCIIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIBTMETP, CUETUMK ODJICKTPUUCCKOW HHEPTUH, DJIECKTPOOCBETHTEIHHBIE
pUOOPHI, HArPEBATEIbHBIC JEKTPONPUOOPHI (MIPUMEPHI), ITEKTPUUECCKUE
MPEIOXPAHUTEIH, FTEKTPOMATHUT, IEKTPOJIBUTATEIh TOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBaX (PU3MUECKHUX SIBJICHUN U HEOOXOJHUMBIE
bu3ndecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTBIC TEXHUYECKHE YCTPONCTBA W HW3MEPUTEIHHBIC
npuOoOpel 1O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, IBHUTATEIh BHYTPECHHETO
CropaHusi, JJEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl DJIECKTPUUYECKUX
Hernen ¢ mocieoBaTeNIbHbIM U MapaljIeIbHBIM COCTUHEHUEM DJIEMEHTOB,
pasnuyasi yCIOBHBIE 0003HAYCHUS DJIEMEHTOB JJICKTPUICCKUX IICTICH;
NPUBOANTH  TMPUMEPHl  (HAXOOWTh  WH(POpPMAIMIO O  TIPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3UYECKUX 3HAHUNM B TOBCEIHEBHOU
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOpalieHn ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS M COOIIOACHUS
HOPM DKOJIOTHYECKOTO TTOBEICHUS B OKPYIKAIOIIICH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpMauK (U3NUECKOTO COJICpKaHUS B
NuTepHeTe, Ha OCHOBE HWMEIOIIMXCA 3HAHMM U TYTEM CpPaBHEHUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBOIN MM MOYKET OBITH HEJIOCTOBEPHOM;
WCITOJIB30BaTh MPHU BBITOJTHCHUHM yYeOHBIX 3aJaHUN HAyIHO-TIOMYJISIPHYIO
JUTEPATYpPy  (U3HUECKOTO  COJAEpXkKaHUsS, CIPABOYHBIC MaTEpUAIbI,
pecypcbl cetu HTepHET, BiIajeTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeodpazoBaHusi ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOW CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPaTKUE YCTHBIC COOOIICHWSI,
0000mass wHPOpMAIMIO U3 HECKOJIBKMX HCTOYHUKOB (PU3HIECCKOTO
colepKaHWs, B TOM 4YHCIE TyOJWYHO TMPEACTaBIATh PE3yJIbTAThI
MIPOCKTHOW WJIM HCCIIEAOBATEIIbCKOW ACATEIBHOCTH, IMPU 3TOM TPaMOTHO



UCIONB30BaTh M3YYEHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,
COIPOBOKJIaTh BBICTYIUICHUE IPE3CHTALNEMN;

IPU BBIIIOJHEHUN YYEOHBIX IPOEKTOB W HCCIEIOBAaHUM (PU3NUECKUX
IIPOLIECCOB paclpeAeaTh OOSA3aHHOCTHM B TIPYyIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECAUTH 3a BBIIIOJHEHUEM IIJIaHA JIEUCTBUHI U
KOpPPEKTHPOBAaTh €ro, aJEeKBAaTHO OLICHMBAaThb COOCTBEHHBI BKJIaa B
NEATEBHOCTD TPYIIIBI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K kxonIy 00yueHus B 9 kJjiacce IpeIMETHBIE PE3yIbTaThl HA 0A30BOM yPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHA: CHUCTEMa OTCYETAa, MaTepHalbHas TOYKA,
TPaeKTOpHs, OTHOCUTEIBLHOCTh MEXAHUYECKOro ABMXKEHUS, nedopmanus
(ympyras, 1jiacTudeckas), TPEHHUE, LEHTPOCTPEMUTENBHOE YCKOPEHHUE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPAOE TENO,
LEHTP TSKECTH TBEPAOIO Tela, paBHOBECHE, MEXAHUUYECKUE KOJIEOaHUS U
BOJIHBI, 3BYK, MH(Pa3ByK M YyJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCITYCKAaHUA M MOTJIOMICHUS, aib(a, 0eTa- U raMmma-u3ayydeHus,
U30TOIIBI, SZICPHAs SHEPIETUKA,

pasnuyath SABJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TNPSIMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE ABMKEHHE N0 OKPYKHOCTH, B3AaUMOJACHCTBHE
TE€J, PEAKTUBHOE JIBJKEHME, KOJIeOaTeIbHOE ABWKEHHUE (3aTyXarouue u
BBIHY/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JIBUKEHHE, OTpaKCHHUE
3BYKa, NPSIMOJIMHEHHOE pacCIpOCTPaHEHUE, OTPAKEHHE U IPEIIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3sIOKEeHHE OeJIoro CBeTa B
CIEKTp H CII0)KEHUE CIEKTPAJIBHBIX IIBETOB, JHCIEPCUS  CBETA,
€CTECTBEHHAsA PAJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTPA
U3JTyYeHUs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (DU3MYECKUX SABJICHHHA B
OKpyXaroleM Mupe (B TOM 4yucie (QU3NYECKHe SIBICHHS B MPUPOJE:
IPWINBBI U OTJIUBBI, ABMKEHUE M1aHET COJTHEYHOW CUCTEMBI, pEAKTUBHOE
JNBW)KCHUE JKHUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHNE, CEUCMUYECKHE BOJHBI, IYHAMH, 03XO, LBETa Tel,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OUOIOTHYECKOE NEeWCTBHE BUAMMOTO,
yabTPadruOJIECTOBOTO W  PEHTICHOBCKOTO M3JMyYEHHH, €CTECTBEHHBIM
panvoaKTUBHBIM (POH, KOCMHUYECKHE Jy4YHd, PaIHMOaKTHUBHOE H3Iy4YeHHUE
IIPUPOJHBIX MMHEPAIOB, JEUCTBUE pPAAMOAKTUBHBIX W3JIy4YEHUN Ha



OpraHu3M YeJIOBEKa), MPH 3TOM IEPEBOJMTH IMPAKTUYECKYIO 3aJadyy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBbIC CBOMCTBa (MpHU3HAKU) (U3UUECKUX
SIBJICHUM;

OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHUS, UCIIOJIb3YS
¢u3znyeckue BENUMYMHBI (CpeOHSsi MU MIHOBEHHass CKOPOCTh Tela IpHU
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIICHHE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUsS, CHJIa YOPYIOCTH, CHJIa TSHKECTH, YCKOPEHUE
CBOOOJIHOTO MAJEHMsI, BEC Tejla, HUMIYJIbC Tela, HMILYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHLIMAJbHAsl SHEPrus Tela,
IIOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, NOTEHUMAIbHAS JSHEPIUs CHKATON
NPYKUHBI, KHHETHYECKash JSHEprus, IIOJIHAs MEXaHWYecKas »JHEprus,
NEPHUOJI U YacTOTa KOJIeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTENb IPEJIOMIIEHUS CPEbl), IPU ONMCAHUU
IPAaBWIBHO TPAaKTOBAaTh (DPU3MUECKUNW CMBICT HCIOJIb3YEMBIX BEJIWYHH,
0003HaYeHUs1 W €IUHHIBl (U3HUYECKUX BEIWYMH, HAXOAHUTH (HOPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIUYHHAMM,
CTPOUTH I'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U MPOLECCHI,
UCITIOJIb3YsI 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHO3ULIUA CHWJI, IPUHLUI OTHOCHUTEIBHOCTH ['amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpPAaHEHHS MMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apAI0BOTO U MAaCCOBOT'0O YUCEN
OpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYI (POPMYJIUPOBKY
3aKOHA M 3aIUCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3NYECKUE TPOLECCHl M CBOMICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHTyalud MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHUE U3 2—3 JTOTMYECKHUX
IaroB C OMOpoil Ha 2—3 H3YUYEHHBIX CBOWCTBA (DU3WYECKUX SIBICHUM,
(bu3nyeCcKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THple 3a7aud (Omuparomuecs Ha cucTeMy wu3  2—3
ypaBHEHUI), UCHOJb3Ys 3aKOHBI U (POPMYJIbl, CBSI3bIBaIOLINE (pU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3a/layd 3allMChIBATh KpaTKOe
YCJIOBHE, BBISBIIATH HEIOCTAIOUIME WJIM W30BITOUHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IJISl PELICHUs], TPOBOIUTH PACUETHI U
OLICHWBAaTh PEAJIUCTUYHOCTh IMOJYUYEHHOTO 3HAUYCHHUA (PU3NUECKOU
BEJIMYUHBI;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEUIUTh [P MOMOIIU
($u3NYECKUX METONOB, MCIOJb3Yysl OMUCAHHE HCCIENOBAHUS, BBIICIATDH
IIPOBEPAEMOE MPEIINOJIOKEHUE, OLEHUBATh MPABWIBHOCTD MOpPSAAKA



MPOBENCHUSI  WCCJIENOBAaHMSI, JeNIaThb BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOJUTH OMBITHI MO HAOMIOACHHIO (U3HYECKUX SBJICHUM  WIU
duznyecKkux CBOWCTB Ten (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs] HHEPTUHU, 3aBUCUMOCTh Mepuoia KoyeOaHUW MNPYKMHHOTO
MasTHUKa OT Macchl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MaJIbIX KOJI€OaHUM, MPSIMOJIMHEITHOE PacIIpOCTPAHEHUE CBETA,
pas3ioxeHne Oelloro CBeTa B CIEKTp, U3YUYEHHE CBOMCTB M300pa)KEHUS B
IJIOCKOM 3€pKajie W CBOMCTB HM300pa)keHUsi MpeaMera B coOuparoiei
JMH3E, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3Iy4YECHUS):
CaMOCTOATENbHO COOMpaTh YCTaHOBKY M3 M30BITOYHOTO  Habopa
o0Opy/nOBaHUS, ONHCHIBATH XOJ ONbITA W  €ro  pe3yJbTaThl,
bopMyIHpPOBATH BHIBOBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaesnss
CpeqHee 3HAaYeHHE W3MEpSIeMOM BeIMYMHBI ((POKYCHOE paccTOsHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEPEHHUS
(M3MepUTEILHOTO TPUOOPaA);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUM (3aBUCHUMOCTb IYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBUKEHUM 0€3 HayalbHON CKOPOCTH, IEepuoja
KOJIe0aHUN MaTeMaTH4YeCKOTO0 MasTHUKA OT JJUHBI HUTH, 3aBUCUMOCTH
yria OTpaKEHHUs CBETa OT yrja MaJCHUs W yria MpejoMJICHHs OT yria
najieHus): TIUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSITEIBHO COOUpaTh
YCTaHOBKY, (UKCUPOBATh PpE3yJbTaThl IOJYYEHHON 3aBUCHUMOCTHU
bu3nUecKux BETUYMH B BUAC TaONHIl U TpaduUKOB, JIEJIaTh BBIBOIBI IO
pe3yybTaTaM UCCIeI0BaHNUS;

MPOBOJIUTH KOCBCHHBIC W3MEPCHHUS (U3MYECKUX BEIMYMH (CPEIaHSSA
CKOpPOCTb M YCKOpDEHHE Tejla NpPHU PpPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJIHOTO MaJCHUsI, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHHSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa H
nepuoa KojeOaHWH MaTeMaTHYecKOr0 W TPYKHHHOTO MAasTHHKOB,
ONTHYECKas CWia coOuparouieil JMH3bL, PAAUOAKTUBHBIN  (OH):
MJIAHUPOBATh M3MEPEHUsS, COOMPATh DKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBHITIOJIHATh U3MEPEHUS, CIEeNysl MPEII0KEHHON WHCTPYKIIUU, BBIYUCIATH
3Ha4YCHHUE BEJIMYUHBI U aHAJM3UPOBATH MOYYECHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHU;

COOJTI0OIaTh MPaBUJIa TEXHUKN 0€30MaCHOCTH TP paboTe C 1abopaTOpHBIM
000pyI0BaHUEM;



pa3iauyaTh OCHOBHBIE TPU3HAKK HM3YUYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuaibHas TOYKa, A0CONIOTHO TBEPAOE TEIO, TOYEUYHBIA HCTOYHHK
CBETa, Jy4, TOHKasd JMH3a, IUIAHETapHas MOJC/Ib aToMa, HYKJIOHHAas
MOJIEJIb ATOMHOTO S1pa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HW3YYCHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMNOpPOM Ha HX OMNHCAHMUS (B TOM YHCIE:
CIIUJIOMETDP, NAaTYMKHU TOJIOXKEHUS, PACCTOSHUS W YCKOPEHUs, DPakera,
9XOJIOT, OYKH, TMepHucKom, (¢oToanmapar, OINTUYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, KaMepa BuiabcoHa), HUCHOIB3ys 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBJICHUM U  HEoOXonuMmble  (hU3MUECKHE
3aKOHOMEPHOCTH;

MCIIOJIB30BaTh CXEMBl M CXEMATHUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOLIECCOB
OpU pPELIEHUH Y4eOHO-NIPAKTUYECKUX 3aJady, ONTHYECKHE CXEMbI IS
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOAUTH  MpPUMEPHl  (HAXOIWTh  HH(POpPMALUIO O  IPUMEPAX)
NPAKTUYECKOIO HCIOJIb30BAHMUS (U3MYECKUX 3HAHUA B IOBCEIHEBHOMN
XKU3HH 1711 oOecrniedeHnsi 0€30MacHOCTU MpU OOpalieHu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/0pPOBbS U COOIOACHMUS
HOPM KOJIOTUYECKOT0 TIOBEACHUS B OKPYKAIOLIEH CPELE;

OCYUIECTBJIATh MOUCK HMHGoOpManuK (U3UYECKOTO COAEpX AHUS B
HNuTepHeTe, caMoCTOATENBHO (POPMYIIUPYSI MOUCKOBBINA 3alpoc, HAXOAUTh
NyTU ONpeesIeHUs] JOCTOBEPHOCTH MOJIYyYEHHON MHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUHM U JOTIOJHUTEIIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi Hay4HO-TIOMYJISIPHYIO
JUTEPATYpPy  (PU3MUECKOTO COJAEpXkKaHUsS, CIPABOYHbIE MaTepualbl,
pecypcel cetu IHTEpHET, BIaAeTh MPpUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi HHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHMEHHbIE M YCTHBIE COOOILIEHUS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KaHMS,
nyOJMYHO MPEJICTABIATh PE3yJbTaThl IPOESKTHOW HIIA MCCIIEI0OBATEIBCKON
NEATEIBHOCTH, NIPU OTOM TPAaMOTHO  MCHOJIb30BAaTh  W3YYCHHBIN
NOHSATUWHBIN amnmapar Hu3y4yaeMoro pasaena (U3MKM U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTaluel ¢ ydu€ToM OCOOEHHOCTEH ayAuTOpHUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KosnunuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
KontpoJsbnublie | IlpakTnyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcsl

Paznen 1. ®u3nka u e€ poJib B IO3HAHUHN OKPY KAI0IIEro MUpa

11 ®du3uka - HayKa O IIPUPoJIE 2 bubmmorexa LIOK
' Y PHPOZL https://m.edso0.ru/7f416194
bu6mmoteka [LIOK
1.2 ()] 2 1
e e https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO/] TO3HAHUS A
Uroro no pazneny 6

Pasznen 2. HepBOHa‘laJﬂ:Hble CBCICHHUSA 0 CTPOCHUH BEIECTBA

21 Crpoenue BemiecTBa 1 bubmorera HOK
' p H https://m.edso0.ru/7f416194
29 JIBrOKeHrEe U B3aMMOIeHCTBHE YaCTHII 5 1 bubnnoreka [IOK
' BEILECTBA https://m.eds00.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPETATHBIC COCTOMMIE BEMEcTna https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHue U B3aUMO/IeliCTBHE TeJ
3.1 MexaHn4ecKoe JBHKECHUE 3 bubmorexa TIOK

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

3.2 WNueprus, macca, IIIOTHOCTh 4 1 but6mmoreka [JOK



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

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

bub6mmoteka [IOK

. .B 14 2
33 Cua. Bugpt cur https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, ;KHIKOCTEl U ra3oB
41 [asnenue. [lepenaua naBneHus TBEpABIMU 3 bubnnoreka [IOK
' TeJaMH, )KUIKOCTSIMHA U Ta3aMH https://m.edsoo.ru/7f416194
bubnnorexa [JOK
4.2 JlaBrenue sxuocth > https://m.edsoo.ru/7f416194
bubnnorexa [JOK
43 ATmocheproe raBieHHe 0 https://m.edso0.ru/7f416194
44 JleficTBrE )KUIKOCTH U Ta3a Ha OTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paznemny 21
Pa3gen 5. PaGora u MOIIHOCTB. JHeprus
bu6mmotexka I[IOK
1 P 1
> a60Ta 1 MOUIHOCT® 3 https://m.edsoo.ru/7f416194
bu6mmoteka I[IOK
52 Hpoctbie MexanH3MEI > L https://m.edso0.ru/7f416194
bu6mmoteka I[IOK
5.3 M 4 1
CXAHITIECRa SHEPTHA https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoabusie | IIpakrtnyeckue (wcpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. TensioBbIe IBJICHUA
bubnuorexa [JOK
11 i 7
CTpocHHE 1 CBOHCTBA BewICCTBa https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 T 21 1
CTIOBBIC HPOLIECCRt > https://m.edsoo.ru/7f4181ce
Wroro mo paznemy 28
Paznen 2. JiaekTpryecKkue H MATHUTHbBIE SIBJIEHHS
21 DNeKTpUYECKUE 3apsbl. 3apsKEHHBIC Tella y 1 bubnnoreka [IOK
' U UX B3aUMOJECHUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmmoteka [IOK
2.2 I1 i i 2 1 7
OCTOSHIRIH SICKIPHICCKHH TOK 0 https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
2. M 1 1.
3 ATHITHBIC ABJCHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoteka I[IOK
2.4 4
DICKTPOMArHHTHAS HHYKLIA https://m.edsoo.ru/7f4181ce
Wroro mo paznemy 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3iesioB U TeM uugpoBbie
Ne i/ P Kourpoabnusie | IIpakTnyeckue (mucpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. Mexannueckue siBJICHUSA
MexaHH4eCKOe IBUKEHHUE U CIIOCOOBI €T0 bu6nmmorexka LIOK
11 10 1
OTMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
12 B i 20 1 3
SAMOCHCTBIE Te https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
13 3 10 3
AKOHDT COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Paznen 2. Mexannuyeckne KoJ1e0aHus U BOJIHbI
bu6nmmoteka [IOK
2.1 M 0 7 3
CXAHITICCKHC KOTEOArIA https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
2.2 MexaHUYECKHE BO .3 8 1 3
HAHHACCKAC BOJHBL. SBYR https://m.edsoo.ru/7f41a4a6
Hroro no pazaery 15
Pa3nen 3. D1eKTPOMATHUTHOE 1M0JIe U DJIEKTPOMATHUTHBIE BOJTHBI
31 DNeKTpOMarHuTHOE TOJIe U 6 9 bubnmnoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe AIBJICHHUS
41 3aKOHbBI paCIIPOCTPAaHEHUs CBETA 6 2 bu6mmoreka [IOK



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

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

bub6mmoreka [IOK
4.2
JIuH3BI ¥ on'THYECKKEe TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
4, P 2
3 a3NIo)KeHue 0eJIoro CBeTa B CHEKTP 3 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznea 5. KBaHnTOBBIC IBJICHUA
bubnuoreka [JOK
51 Hcnyckanue u MOrIonieHne cBeTa aroMOM 4 1 htts://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
52 CTpocHHE ATOMHOTO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
>3 AAnepibie peakiit ! L https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6. [ToBTopuTe/ibHO-00001IaI0IIMIT MOY/Ib
6.1 [ToBTOpeHME U 0600IIEHUE COTEPKAHUS 9 2 bu6nmmoteka [IOK
' Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaery 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoaunvecTBo yacoB
Tema ypoka Kontpoabubie | [IpakTnueckue
n/n Bcero
padoTbI padoTbI
1 ®du3uka — HayKa O IpUpoLE. SIBieHus npupoabl 1
2 dusnuecKue sIBICHUS 1
3 ®dusndecKue BEIMYUHBI U X U3MEPEHUE 1
4 Ypok-uccienoBanue "M3Mepenne TemnepaTypsl Py MOMOIIH KUAKOCTHOTO TEPMOMETPA U 1 1
JaT4rKa TeMIeparypbl”
5 Mertoasl HayuHOTO TTo3HaHusl. Onrcanue PU3NUECKUX SBJICHUN C TOMOIIBI0 MOJIETIEH 1
5 Ypok-uccienoBanue "lIpoBepka runoressl: JadbHOCT NOJETA MIAPUKA, ITYIIEHHOTO 1 1
TOPU30HTANILHO, TeM O0JIbIle, 4eM O0JIbIle BhICOTa MmycKa"
7 Crpoenue BeniectBa. ONbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA 1
8 Ypok-uccienoBanue «ONbITHI 10 HAOTIOACHHUIO TEIIOBOTO PACIIUPEHUS Ta30B) 1 1
9 ArperaTHble COCTOSIHHS BEIIECTBA 1
10 Oco0eHHOCTH arperaTHbIX COCTOSIHUM Bobl. O000eHue o pazaeny «llepBoHadaabHbIe 1
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
11 | MexaHuueckoe ABUKEeHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBHYKEHUE 1
12 | Cxopoctb. Equnuiiel ckopoctu 1
13 | Pacuer myTu u BpeMeHU IBMKEHUS 1
14 | Unepuus. Macca — mMepa HHEPTHOCTH TeI 1
15 | JIBmkeHHE 4acTHIl BEIIECTBA 1
16 | [TnotHOCTH BemecTBa. PacueT Macchl 1 00beMa Teja 1Mo ero MIOTHOCTH 1
17 | JIaGoparopnas pabota «OnpeaeneHne mIoTHOCTA TBEPAOTO Teay 1 1
18 | Pemenne 3agau mo teMme "IlnoTHOCTE BemecTBa" 1
19 | Cuna kak xapakTepucTUka B3aumo ieicTBus Ten. Cuna ynpyroctu. 3akoH ['yka 1
20 JlaboparopHas pabota «3yueHue 3aBUCUMOCTH pacTsDKeHUs (Aeopmanyiu) IpyKUHbBI OT 1 1
MIPHIIOKEHHOM CHITBDY
21 | SABnenue TaroreHus. Cuna TsHKECTH 1




CB43b MEXK]ly CUJION TSKECTH U Maccol Tena. Bec tena. Pemenue 3anay no teme "Cuna

22 " .
TSOKECTH
23 | Cuuia TsKECTH Ha Apyrux miaHeTax. Gusndeckue XapakTepUCTUKH IJIaHET 1
24 | U3mepenue cui. Jflunamomerp 1
25 | Bec tena. HeBecomocth 1
26 | CnoxeHue IByX CHJI, HAIPaBJICHHBIX 110 OJHOM NpsMoii. PaBHOEHCTBYOIIAS CHIT 1
27 | Pemenue 3ama4 o teme "PaBHojeicTByomas cun' 1
28 | Cuna tpenus u e€ BUIbl. TpeHre B IpUPOJIE U TEXHUKE 1
29 JlaboparopHas padora «3yueHue 3aBUCIMOCTH CHJITBI TPSHUS CKOJIBKEHUS OT CHIIBI 1
JABJICHUS U XapaKTepa COMPUKACAIOIIMXCS TTOBEPXHOCTEI»
30 | Pemenue 3a1a4 Ha onpeielicHUE PAaBHOICHCTBYIOIICH CHITBI
31 Pemenue 3anay no remam: «Bec tena», «['padpuueckoe uzodpakenue cunmy, «CUiby, 1
«PaBHONIEHCTBYOIIAS CHI)
39 KonTponbnas pabota o Temam: «MexaHudeckoe ABMKEHUE», «Macca, IIOTHOCThY, «Bec 1
tenay, «[ padhuyueckoe n3odpakenue cuin, «CHUIbD)
33 | HaBnenue. CiocoObl yMEHBIICHUS U YBEITHMUCHUS JaBJICHUS 1
34 | JlaBnenue ra3a. 3aBUCUMOCTD JaBJICHH ra3a oT 00bEMa, TeMIeparypsl 1
35 | [lepenaua naBieHus TBEPABIMU TEIIAMH, )KUIKOCTSIMH | Ta3amMu. 3akoH [lackamns 1
36 | /laBieHHE B )KHJIKOCTH W T'a3e, BBI3BAHHOE JICHCTBUEM CHITBI TSKECTH 1
37 | Pemenue 3aga4 1o Teme «JlaBieHue B :KUAKOCTH M rase. 3akoH Ilackams» 1
38 | Coobmraromuecs cocyabl 1
39 | I'mapaBiuyeckuii mpecc 1
40 | Manowmertpsl. [TopriHeBoil ®UIKOCTHBIN Hacoc 1
41 | Atmocdepa 3emiu U IPUYHUHBI €€ CYLIECTBOBAHUS 1
42 | Bec Bo3ayxa. ATMocepHOe TaBiieHUe 1
43 | Usmepenune atmocdeproro aaienus. Onsit Toppuderm 1
44 | 3aBUCUMOCTh aTMOC(EPHOTO aBIEHUS OT BBICOTHI HA/I YPOBHEM MOpSI 1
45 | bapometp-anepous. ATMochepHOe 1aBlIeHHE Ha Pa3IUYHBIX BBICOTAX 1
46 | Pemenue 3ama4 no teme ' AtmocdepHoe napnenue" 1
47 | JleficTBUE JKUIKOCTH U Ta3a Ha TIOTPYKEHHOE B HUX TeN0. ApXHUMeE0Ba CHIIa 1




JlaGopaTtopHas paborta «Onpe/iereHue BHITATKHBAIONIEH CHIIBI, IEHCTBYIONICH Ha TEIIO,

48 1 1
MOTPYKEHHOE B KHUJIKOCTH)
JlaboparopHas padora o Teme «lccrnenoBanue 3aBUCUMOCTH Beca Tella B BoJIe OT 00bEMa

49 MOTPYKEHHOU B KHUIKOCTh YaCTH TEJIa 1 1

50 | IlnaBaHue Ten 1

51 JlaboparopHas pabora "KoHcTpynpoBaHHe apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKH U 1 1
omnpezaeneHue e€ rpy30noabEMHOCTH"

59 Pemenue 3agau no temam: «IlnaBanue cynos. Bo3ayxoriaBanue», «JlaBienue TBepbIx Te, 1
KUJKOCTEH U Ta30B)»

53 | KontponbHas pabota o Teme «JlaBneHue TBepAbIX Tel, KUIAKOCTSH U Ta30B» 1

54 | Mexannueckas paboTa 1

55 | MomHuocTs. Enunuiisr MomHocTH 1

56 | Ypok-uccienoBanue "Pacuét MOITHOCTH, pa3BUBAEMON TIPH MOABEME I10 JIECTHHUIIE" 1 1

57 | IIpocteie Mexanu3Msl. Peruar. PaBHoBecue cuil Ha pblyare 1

58 Poruaru B Texnuke, OpTy 1 ipupojie. JJaboparopnas padota «lccnenoBanue ycnoBuit 1 05
paBHOBECHSI phlYara»

59 | Pemenue 3amad 1o teme «Y CIOBHS PABHOBECHS PhIUara

50 Koaq)(bHuI/VIeHT MOJIE3HOTO JIeHcTBHS Mexanu3Ma. Jlaboparopnas padora «M3mepenune KI1J] 1 05
HAKJIOHHOM TJIOCKOCTH» :

61 | Pemenue 3amau nmo teme "Padora, momuocTs, KIT/" 1

62 | Mexannueckas 3Heprusi. KuHeTHdeckas 1 OTCHIIMATbHAS SHEPTHS 1

63 | 3aKOH COXpaHEHUS MEXaHUYECKOH SYHEPTUU 1

64 VYPOK-3KCIIEPUMEHT 110 TeMe "DKCIepUMEHTAIbHOE OIpeIesieHNe U3MEHEHNU ] KWHETHYECKOM 1 1
Y TIOTEHITUAIBHON SHEPTHUH TIPH CKATBIBAHUU TeJla M0 HAKJIOHHOM ITocKoCcTH"

65 | KonTpompHas pabota o reme «PadoTa 1 MOIIHOCTH. DHEPTHUD) 1

66 | Pe3epBHbIi ypok. PaboTta ¢ Tekctamu 1o Teme "MexaHndeckoe JBrKeHue" 1

67 | PesepBHblit ypok. Pabota ¢ Tekcramu o teme "J{aBiaeHne TBEPABIX TEN, KUIAKOCTEH U ra3oB” 1

68 | Pe3epBHbIit ypok. Pabora ¢ Tekctamu 1o Teme "Pabora. MormHocTs. DHeprus” 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KoanuyecTBo yacoB

Ne
Tema ypoka KonTpoJbHbIe IIpakTnueckune
n/n Bcero
padoThI padoThI
1 OcHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUU U UX OTBITHBIC 1
MIOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJICKYJT 1
3 Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHHUM BEILIECTBA 1
4 OOBsicHeHHE CBOMCTB TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSTHUIN 1
BEIIECTBA HA OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-KUHETHUECKON TeOpun
5 Kpucramimaeckue u amopgHbIe Tena 1
6 CMaumnBaHue U KanmuuIIpHOCTh. [IoBepXHOCTHOE HATSKEHHE 1
7 TennoBoe pacmpeHue u cxaTue 1
8 Temmnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO ABMKEHUS YaCTHUI] 1
9 BuyTtpennss sHeprusi. CniocoObl U3MEHEHUS BHYTPEHHEH SHEprUn 1
10 Buas! Teruionepenaun 1
1 Ypok-koupepenius "[IpakTudeckoe UCMOIb30BaHNE TETIOBBIX CBONCTB 1 1
BEIIECTB ¥ MaTepUaJIOB B LIEJSIX SHeprocoepexenus"”
12 KonmuecTBO TEMNIOTHL. Y IenbHAS TEMIOEMKOCTh 1
13 VYpaBHeHue TerioBoro 0ananca. TernaooOMeH U TeII0BOe paBHOBECHE 1
14 JlabopaTtopHas pabota "UccnenoBanue siBJIeHUS TEINIOOOMEHA MTPU CMEIIMBAHUT 1 1
XOJIOAHOU U ropsiueit Boab"
15 Pacder konmuecTBa TEIIIOTH, HEOOXOAMMOTO JJIsl HArPEBAHHUSI Tella U 1
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUN
16 JlaGopaTopHnas pabota "Onpenenenue yaeiabHON TEMIOEMKOCTH BellecTna" 1 1
17 DHeprus TOIUIUBA. Y AeNIbHAs TEIUIOTa CrOpaHus
18 [1naBneHue u oTBepJieBaHNE KPUCTATUIMYECKUX TeJl. Y IeibHas TerioTa 1
TUTaBJICHUS
19 JlabopaTopHas pabota "OnpeneneHue yaeabHOW TEIIOTH TUTABICHUS JIbaa" 1 1




20 [TapoobpazoBanue u KoHAeHcaus. Mcnapenue 1

21 Kunenue. Y nenpHas TerioTa napooOpa3zoBaHus U KOHICHCAITUU. 3aBUCIMOCTh 1
TEeMIIEPaTypbl KUTIEHUSI OT aTMOC(HEPHOTro JaBICHHUS

29 Bnaxxnocts Bo3ayxa. Jlaboparopnas padora "OmnpeneneHiue OTHOCUTEIIbHON 1
BJIQXKHOCTH BO3/1yXa"

23 Pemenue 3aa4 Ha onpeielieHIe BIAKHOCTH BO3IyXa 1

24 [TpunIHIBE pabOTHI TETUIOBBIX ABUTaTeNei. [lapoBas TypOuna. J[Burarens 1
BHYTPEHHET0 CrOpaHus

o5 KII/I renioBoro aBuraresns. TerioBble IBUTAaTENN U 3AIIUTA OKPYKAOIIEH 1
cpenbl

26 3aKOH COXpAHECHHS U TIPEBPAIICHUS YHEPTUH B TEIUIOBBIX IpoIleccax 1

97 [TonroroBka Kk KOHTpOJIbHOM padore no Teme "Tersosble sBieHus. MzmMenenue 1
arperaTHbIX COCTOSTHUH BerecTBa'

08 KonTponbnas pabota o teme "TemnoBsie siBienus. Fi3aMeHeHne arperaTHbIX 1
COCTOsIHU BemecTBa"

29 Onexrpu3anus Tel. [[Ba poaa MIeKTPUIECKUX 3apsiioB 1

30 VYpoxk-uccienoBanue "DNEKTPU3AIHS TEJI HHIYKIHEH U TPH CONPUKOCHOBEHUH" 1

31 B3aumoneiicTBue 3apskeHHBIX Tell. 3akoH Kysona 1

32 DnexTpuueckoe mone. HanpskeHHOCTh 3JeKTpuuecKoro mosst. [Ipunnumn 1
CYTIePTIO3UIINH JICKTPUICCKUX MTOJIeH

33 Hocurenu snextpuueckux 3apsaaoB. DneMeHTapHbIH 3apsan. CTpoeHne aToMa 1

34 [TpoBOAHMKY U AUDTEKTPUKHU. 3aKOH COXPAHEHHSI AIEKTPUIECKOTO 3apsiia 1

35 Pemenue 3agau Ha MpuMEHEHUE CBONWCTB DIIEKTPUUECKHX 3apsI0B 1

36 DNEKTPUUECKUN TOK, YCIIOBHSI €r0 CYIIECTBOBAHUS. ICTOYHHUKH 3JIEKTPHUECKOTO 1
TOKa

37 JIeCTBYSI SIEKTPUYECKOTO TOKA 1

38 Ypok-uccienoBanue "JlelicTBre 3MEKTPUUECKOTO MO HAa MPOBOIHUKH U
JUAJIEKTPUKH"

39 DNEeKTPpUYECKUM TOK B METaJIaX, KUAKOCTIX U ra3zax 1

40 DneKkTpruyecKas enb U €€ COCTaBHBIC YaCTH 1




41 Cuna toxka. Jlaboparopnas padota "M3MepeHue u peryJIupoBaHne CHIIBI TOKA" 1 0.5
42 Onexkrpuueckoe Hanpspkenue. Bonbrmerp. Jlaboparopnas padora "M3mepenue u 1 05
peryJiupoBaHue HanpsHKeHUs" '
43 ConpoTuBieHUe IPOBOIHUKA. Y IEJIbHOE CONPOTUBIICHNE BELIECTBA 1
44 JlaGopaTopHas paboTa "3aBUCUMOCTH DJICKTPUUECKOTO COMTPOTUBIICHHS 1 1
IIPOBOJHMKA OT €0 JJIMHBI, IJIOIIAU TIONIEPEYHOr0 CEYeHNs U MaTtepuana”
45 3aBUCHUMOCTb CHJIbI TOKA OT HanpspkeHusl. 3akoH OMa J171s y4acTKa Lenu 1
46 JIaGoparopHas pabota "VcciieqoBanue 3aBUCUMOCTH CUIIBI TOKA, HYILETo Yepe3 1 1
PE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HANPsHKEHUS Ha pe3ucrope”
47 ITocnenoBarenbHOE U MapajuIeIbHOE COETUHEHNS IIPOBOIHUKOB 1
48 JIaGoparophas pabota "[IpoBepka npaBuia cloKeHHs HAPsKEHUH MPpU 1 1
MI0CJIe10BATEIbHOM COEIMHEHUU JABYX PE3UCTOPOB"
49 JIaGoparopnas paboTta "[IpoBepka mpaBuia Jisi CHIIBI TOKA IPH MapaIeIbHOM 1 1
COCMHEHHUH PEe3UCTOPORB"
50 Pemenue 3aa4 Ha npuMeHeHue 3akoHa OMa /17151 pa3JInyHOIo COeIMHEHUS 1
IIPOBOJIHUKOB
o1 PaboTa 1 MOIITHOCTB AJEKTPUUECKOTO TOKa. 3akoH J[xoys-Jlenna 1
JlaGopatopHnas pabota "OmnpeneneHre paboThl 1 MOLUTHOCTH JIEKTPHUUECKOTO
52 ToKa" 1 1
53 DneKTpuUecKue IeNH U MOTPEOUTENHN SIEKTPUUECKON SHEPTUU B OBITY. 1
Kopotkoe 3ambikanne
54 [TonroToBka K KOHTPOJIBHOH paboTe 1o TeMe "DIeKTpudecKue 3apsabl. 1
3apshKEHHBIE Tela U UX B3aUMOJENCTBUSA. [10CTOSIHHBIN 21EKTpUYECKH TOK"
55 KonTtponbHas pabota o teme "DneKTpuyeckue 3apsiibl. 3apspKeHHbIE Tena U UX 1
B3anuMoaeicTBus. [10CTOAHHBIN 2EKTPUUECKUI TOK"
OCTOSTHHBIE MarHUThI, UX B3aUMOJIEHCTBHE
56 I1 , 1
57 Ypok-uccnenosanue "M3ydeHne nosuei oCTOSHHBIX MArHUTOB" 1 1
58 MaruauTtHoe nosie. MarHuTHoe noJie 3eMJIM U €ro 3Ha4eHHE 11 KU3HU Ha 3eMile 1
59 OmneIT Opcrena. MarHUTHOE 10JIE AJIEKTPUYECKOr0 ToOka MaruuTHoe 1ose 1
KaTyIIKU C TOKOM
60 [IpuMeHeHue HIeKTPOMAarHuTOB B TeXHUKE. JIJabopaTopHas padora "M3yuenune 0.5




JEHCTBUSI MATHUTHOTO TIOJISl HA IPOBOJHUK C TOKOM"

BHGKTPOI[BI/H‘&TCJIB MMOCTOSIHHOTO ToKa. Mcrons3oBanne BHCKTPOHBHFaTCHeﬁB

61 TEXHUYECKUX YCTPOUCTBaxX M Ha TpaHcmopre. JlabopaTopnas pabora 1
"KoHcTpynpoBaHue 1 n3y4eHue paboThl AIEKTPOBUTaTENs"

62 OneiTel @apanes. 3aKoH 3JIEKTPOMarHUTHON MHyKuuu. [IpaBuio Jlenna 1

63 Onexrporereparop. CrocoObI MOIydeHUs HIEKTPHUECKON SHEPTUH. 1
DNEeKTPOCTaHIIMKM Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH

64 [ToaroroBka k KOHTPOJIBHON PabOTeE MO TeMe "DIEKTPUUECKUE U MarHUTHBIC 1
siBIIeHUs"

65 Kontponbnas pabora 1o teme "DneKTpuuecKre U MarHuTHBIC sIBIeHUS" 1

66 PesepBHeIit ypok. Pabora ¢ Tekctamu 1o Teme "TeruioBeie siBneHus" 1

67 PesepBHblii ypok. Pabota ¢ Tekctamu 1o Teme "I1ocTOsSHHBIN J1eKTpuYecKuil 1
TOK"

68 PesepBHblii ypok. Pabota ¢ Tekctamu no Teme "MarHuTHbie sSiBlIeHUS" 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 14.5




9 KJIACC

KoaunuecTBO 4acos

Ne
wn Tema ypoka Beero KonTpoJbHbIe IIpakTnueckune
padoThI padoThI

1 MexaHunueckoe ABHKeHHe. MaTepualibHasi TOUKa 1

2 Cuctema orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOT'O JIBHIKCHHUS 1

3 PaBHOMEpHOE PSIMOJIMHEITHOE BHKEHNE 1

4 HepaBuomepnoe npsimonuneitHoe neukenue. CpeaHsisi ¥ MTHOBEHHAs! CKOPOCTh 1

5 IIpsiMosinHeitHOe paBHOYCKOPEHHOE JIBUKEHHE. Y CKOPEHUE 1

6 CKOpoCTh IPSIMOJIMHEHHOr0 PABHOYCKOPEHHOTO IBWXKeHUs. [ paduk ckopocTu 1

7 JIaGoparopHas pabota "OnpeneneHre yCKOpeHus Tena Npu paBHOYCKOPEHHOM 1 1
JBUKEHUHU 110 HAKIIOHHOM IJIOCKOCTH"

8 CBobopanoe nagenue ten. Onbitel [Nanmnes 1

9 PaBHOMepHOE nBIKEHUE TT0 OKpYKHOCTH. [lepron u yacToTa oOpamieHus. 1
JIuHeiiHast 1 yTriioBasi CKOPOCTH

10 IleHTpOCTpEMUTENBHOE YCKOPEHHE 1

11 Ilepssiii 3akoH HproToHa. BekTop cuitbl 1

12 Bropoii 3akon Herotona. PaBHozeiicTByOIIas cuia 1

13 Tperuii 3axon Herotona. Cynepnozunus cui 1

14 Pemrenue 3anay Ha npuMeHeHue 3akoHOB HeroToHa 1

15 Cuna ynpyroctu. 3akoH ['yka 1

16 Pemenue 3anau no teme «Cuiia ynpyrocTi» 1

17 JlaGopaTopHnas paboTa «OnpeieneHue KeCTKOCTH MPYKUHBD) 1 1

18 Cuna tpenus 1

19 Pemrenue 3anau no reme «Cuina TpeHUsD» 1

20 JlaGopatopHnas pabota "Onpenenenue kodpUIEHTa TPEHUS CKOTbXKEHUS " 1 1

21 Pemenue 3anau no reme "3akonsl Hetorona. Cuna ynpyroctu. Cuna Tpenus"” 1

22 Cua TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOHOTO M/ ICHHS 1

23 VYpok-koHpepenuus "J[BrkeHne Tea BOKPYT IpaBUTAILMOHHOTO LIEHTpa 1 1




(Conneunas cucrema). I'anakruku”

24 Pemenue 3anau o reme "Cusia TSKECTH U 3aKOH BCEMUPHOTO TATOTCHHS" 1
25 IIepBas kocMHuueckast CKOpocTb. HeBecOMOCTh U nieperpy3ku 1
2% PaBHoBecue MaTepuaibHOI TOUKH. AGCOMIOTHO TBEPAOE Teno. PaBHOBecHe 1
TBEPAOrO Tella ¢ 3aKPEIUIEHHOI 0ChIO BpaIlleHUS
27 MowmenT cuinsbl. LieHTp TsxecTn 1
28 Pemenue 3amau mo reme "MomeHT cuiibl. LleHTp TsxecTr" 1
29 [TonroToBka K KOHTPOJIBHOM padoTe 1mo Teme "MeXaHNUecKoe ABIKEHHE. 1
BzaumonetictBue Ten"
30 KonTponbnas pabota mmo teme "Mexanndeckoe qBrxkeHue. B3aumoeiicteue ter' 1
31 Nmmynse Tena. Umnynbe cuibl. 3aKOH COXpaHEHHS UMITYJIbCa. YTIPYroe U 1
HEYNpyroe B3auMoIeCTBHE
32 Pemenune 3aay no teMe "3akoH coXpaHEeHUs UMITyJbca" 1
33 Ypok-koHpepeHius "PeakTuBHOE NBUKEHHUE B IPUPO/IE U TEXHUKE" 1
34 Mexanundeckas padoTa U MOIIIHOCTb 1
35 PaGota cuibl TSKECTH, CUJIBI YIIPYTOCTH U CHIIBI TPEHUS 1
36 JlabopaTtopHas pabota «OmnpeneneHue padoThl CUIIBI TPEHUS TPU PABHOMEPHOM 1
JBY>KEHUH TeJla IO TOPU30HTAIBHON MTOBEPXHOCTH»
37 Ces13b sHepruu u pabotsl. [loTeHnanpHas SHEPTUs 1
38 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPTUH 1
39 3aKOH COXpaHEHUs SJHEPTUH B MEXaHUKE 1
40 JlabopaTtopHas pabota «3ydeHne 3akoHa COXpaHEHUST YHEPTHI 1
41 KonebarenbHOe IBUKEHUE U €TI0 XapaKTEPUCTUKH 1
42 3aryxatomue Koiebanus. BeiHyx)aeHHbIe Koebanus. PezoHanc 1
43 MareMaTryeckuil ¥ MPYyKUHHBIA MassTHUKA 1
m VYpok-uccienoBanue «3aBUCUMOCTb I€pHOJIa KOJeOaHUN OT KECTKOCTH MPYKUHBI 1
U MacChl Tpy3a»
45 IIpeBparieHye SHEPTUU IPH MEXAHUYECKUX KOJICOaHMIX 1
46 JlaGopatopHnas paboTa «Ornpe/esnieHue YacToThl ¥ Ieproia KojaeOaHmi 1

MIPYKUHHOT'O MASITHUKA»




JlaboparopHas pabota «IIpoBepka He3aBUCUMOCTH NIepr0a KoJiebaHuil rpy3a,

47 1
MOABEIICHHOTO K HUTH, OT MaCChl Ipy3a»

48 Mexanuyeckure BosiHbl. CBONCTBA MEXaHUYECKUX BOJIH. [IpogosibHbIE 1 1
MONEPEYHbIE BOJIHbI

49 Ypok-koH(pepeHius "MexaHu4eckue BOIHBI B TBEPIOM Tene. CelicMuieckue 1
BOJIHBI"

50 3ByK. PacripoctpaneHnue u oTpakeHue 3ByKa 1

o1 VYpok-uccnenosanue "HabaroaeHre 3aBUCMMOCTH BBICOTBI 3BYKa OT YacTOTHI" 1

52 I'pomMKOCTb 3ByKa U BbICOTA TOHA. AKYCTUYECKUI PE30HAHC 1

53 Ypok-koHpepeHus "YnpTpa3Byk U HHPPa3BYK B IPUPOJAE U TEXHHUKE" 1

54 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1o TeMe "3aKOHbI COXPaHEHUSI. 1
Mexanuuyeckue Koyie6aHus ¥ BOJTHBI"

55 KonTponbHast pabota 1o Teme "3akoHbl coxpaHeHUs. MexaHnueckue KoueOaHus u 1
BOJIHBI"

56 DIEKTPOMArHUTHOE M0JIe. DIEKTPOMArHUTHBIE BOJTHBI 1

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1

58 VYpoxk-koupepennus "llkana snekrpoMarHUTHEIX BOJH. Mcmons30BaHme 1
ANEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBsI3K"

59 VYpok-uccnenosanue "M3ydyeHre cBOWCTB AIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO 1
MoOuIBHOTO TenedoHa"

60 Pemenue 3agau Ha ornpeiesIieHHe YaCTOThI U ATUHBI DIIEKTPOMArHUTHOM BOJIHBI 1

61 DnexTpoMarHuTHas npupojia ceeta. CkopocTh cBeTa. BomHOBBIE CBOICTBA CBETa 1

62 Uctounuku ceta. [IpsimonuHeitHoe pacnpocTpaneHnue ceera. 3atmenust ConHia u 1
JlyHsl

63 3aKkoH oTpaxkeHHsI cBeTa. 3epkaina. Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHA 1
OTpa)XKE€HHs CBETA

64 [Ipenomnenue cBeta. 3aKOH MPETOMIIEHUS CBETA 1

65 [TonHOE BHYTpEeHHEE OTpakeHHE cBeTa. Vcnonb30BaHNe MOTHOTO BHYTPEHHETO 1
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX

66 JlabopaTopHas pabota "HcciaenoBaHue 3aBUCUMOCTH YTJ1a IPEIIOMIICHUS 1

nn

CBCTOBOT'O JIy4a OT yTIJia Ma/ICHUA HA T'PaHULIC "BOBI[}/X-CTCKJ'IO




Ypok-koupepenius "Vcnonp30BaHue MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:

67 CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b" 1
68 JIunzel. OnTHYECKas CUIIA JIMH3bI 1
69 [TocTpoeHue n300pakeHH B IMH3AX 1
20 JlaGopaTopHas padota "Onpenenenre pOKyCHOTO PACCTOSHUS B ONTUYSCKON CHITBI 1
coOuparomien THH3bI"
71 Ypok-koupepenus "OnTudecKkre JMH30BbIC MPUOOPH" 1
72 I'na3 xak ontuyeckas cucrema. 3peHue 1
73 VYpox-koupepenuus "edekrsr 3penns. Kak coxpanuts 3penue” 1
74 Pasnoxxenune 6enoro ceera B criektp. OnbiTel HetoToHA. Cr0XKEHNE ClIEKTPaJIbHbBIX 1
uBeroB. /lucniepcus ceera
75 Jlaboparopras pabota "OmbBITHI 110 Pa3I0KEHUIO OEJI0ro CBETa B CIIEKTP U 1
BOCTIPHSATHIO I[BETA IPEMETOB MPH UX HAOJIIOACHUH Yepe3 [IBETOBBIC (PHIIBTPHI"
76 VYpok-nipaktukyM "BosHOBBIE CBOMCTBA CBETA: AucHepcus, MHTep(hEepeHLNs U 1
nudpakuus”
77 OmnsiTel Pesepdopaa u mnanetapHast MoJeNnb aToMa 1
78 [Tocrynater bopa. Moaens atoma bopa 1
79 Hcnyckanue u nornomienue cBeta aromoM. KBanTel. JInHeuaTeie CEKTPBI 1
80 VYpoxk-npaktukym "HabiroieHne criekTpoB UCIycKaHus " 1
81 PannoakTHBHOCTE U €€ BUILI 1
82 CrpoeHne atomHoro a1pa. Hykionnas moaens 1
83 PagnoaxtuBHbIe TpeBpamieHus. 30Tormbl 1
84 Pemenue 3anay no teme: "PagnoakTuBHbBIE IpeBpalieHus" 1
85 Ilepuon nosypacnaga 1
86 Ypok-koHpepeHus "PagroakTUBHbBIE U3IIYYCHUS B IPUPOJIE, MEAUIIMHE, TEXHUKE" 1
87 SInepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsI0BOI'0 M MACCOBOTO YHCE 1
88 DHeprust CBA3U aTOMHBIX siiep. CBsI3b MacChl M SHEPTUU 1
89 Pemenwue 3amaq mo reme "SnepHbie peakyn’” 1
90 Peakiuu cunTesa u aenenus siaep. Mictounuku sueprum CostHITa U 3BE37 1
91 VYpok-koHpepenuus "SAnepHas snepreruka. JlelicTBrs panoaKTUBHBIX H3ITy4EHHH 1




HAa JKUBbIE OPraHu3Mb!"

[TonroToBka K KOHTPOJIBHOM paboTe 1Mo Teme "DIEKTPOMAarHUTHOE TMOJIE.

92 1
DJIEKTpOMarHuTHbHIC BOJIHBI. KBaHTOBbBIE SABICHUA"
93 KontposbHas pabora o Teme "DIIeKTpOMarHuTHOE IoJIe. DIIEKTPOMarHUTHBIC 1
BoaHEl. KBanToBble aBienus"
o4 [ToBTOpenue, o606meHune. JlabopaTopHbie paboTHI 10 Kypcy "B3aumoneiicteue 1 1
Ten"
95 [ToBTOpenue, 0600mIeHNE. Perienre pacueTHIX U Ka4eCTBEHHBIX 3a]1a4 110 TEME 1
"TernnoBsie nporecch”
9% [ToBTOpeHue, 06001IcHNE. PelieHne pacueTHBIX M KaUeCTBEHHBIX 3aa4 110 TEME 1
"KIIJI TerutoBeIX ABUTATENICH"
97 [ToBTOpeHme, 0000MmeHNE. Perenne pacdeTHIX M KAYeCTBEHHBIX 337124 110 TEME 1
"KII[ snekTpoycTanoBOK"
98 [ToBTOpenue, o6o61eHue. Jlaboparopusie padboTsl o Kypcy "CBeToBbIC SIBICHUS" 1 1
99 [ToBTOpeHue, 0600meHue. PaboTta ¢ TekcTamu 1o TeMe "3aKOHBI COXpaHEHUS B 1
MexaHuke"
100 | IloBTOpenue, obodmenue. Pabota ¢ Tekcramu no Teme "Konebanust 1 BOJIHBI" 1
101 | IToBTOpenwue, o6o0mIeHNe. PaboTa ¢ TekcTamu 1o Teme "CBeToBbIe ABIEHHS " 1
102 [ToBTOpenue, o6061menue. Pabora c Tekcramu no teme "KBanToBas u siaepHas 1
¢uznka"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» duszuka: 7-i kaacc: 6a30BbI ypOBEeHB: yueOHUK, / kinacc/ [lepoimkun .M.,

NpanoB A.U., AkimonepHoe odmectBo «M3aarenscTBo «IIpocBerienne»

METOINYECKHUE MATEPHUAJIBI JIVIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

POIII
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