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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO oOOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€tom deaepaibHOi paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yueOHoro npeamera «Ousnkay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuXxcsi M OpraHu3alyi0 H3y4eHUs
bU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTraHaBIMBAET pacnpeeieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHHUSd METOJUYECKOU
MOMOIIM YYUTEIIIO B CO3/TaHUM paboyueil mporpaMMbl IO Y4eOHOMY MPEAMETY.

®duzrka SABISIETCS  CUCTEMOOOpA3yIIIMM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, MMOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHWM, HM3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH U (U3UUSCKOU
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOrO0 METOoJa
MO3HAHUSA, TO €CTh CII0C00a MOTYUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePHU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO
IPAaMOTHOCT:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCJIC0BaHU;

e UHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIC
JIOKA3aTeIbCTBA JJIS MOJTYYEHUS! BHIBOJIOB.

[lenmn wusyuenus ¢GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHON pELICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne TTIK-4BH).

Heau uzyyeHus: Pu3sMKU:

npuoOpeTeHNe HWHTEpeca M CTpEeMIICHHS OOydYarouuxcsi K HaydyHOMY
W3YUCHHUIO TPUPOMABI, PA3BUTHE WX HHTEIJICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUN 0 HAYYHOM METOJ/I€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBJIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O poju (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  cdepax  Oymayiiein
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWIleMy 00Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DU3UUECKHUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUIN HAOMIOAATh MPUPOJIHBIC SIBJICHUS U BBIMOJIHATH OIBITHI,
nabopaTtopHble  pabOTBl M DIKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COoAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).



[Ipennaraemslii B mporpamMmMe mno (pu3HKe nepeyeHb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUYUTEIb JIeJaeT BHIOOp MPOBEICHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYAIBHBIX OCOOEHHOCTEN
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKE.



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHO-HAay4HBIII METOJ| TO3HAHMA: HAOIIOACHHE, NMOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCKUX SABJICHHUN C TOMOIIbI0 MOJIEIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOTO MPHOOpa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, yeM OoJibllie BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBmkenne uactul BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJNIMYECKUX) Tell. B3anMMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepUMH. 3aKOH MHEpUUHU. B3anMoneicTBue Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tejla.
N3mepenne CKOpOCTH NPSAMOIUHENHOTO JIBHKEHHUS.
HabGntonenue siBeHUs] UHEPLIMH.

CpaBHeHHE Macc MO B3aUMOJIEVCTBHUIO TEII.
CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.
Jlabopamopnwie pabomul u onvimol.

1
2
3
4. HabmnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCUCTBUU TEJ.
5
6.

1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHeil CKOPOCTH CKOJBKEHHS Opycka WM IIapuKka I0
HAKJIOHHOU INIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
NPYXHUHBI OT TPUIIOKEHHOU CUJIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KUAKOCTEH 1 ra3os.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JaBJE€HUsI raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamMu. 3akoH [lackans. [ImeBMarnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napagokc. Coolbmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHONM 00o0sioukn 3emiu. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBue KUOKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BhITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUIKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyecknii mpecc.

[IposiBinenue necTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKUIKOCTH.

8. YcCJOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOTpyKEHHOHN B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKMBAIONICH  CHJIBI, JCHCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKH H
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUU B IPYyTrOi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimel.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja
10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPTHH.

8 KVIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. OIBITBI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHHU.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJSIPHO--KUHETHYECKOW TEOPUH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpenHsiss sHeprus. CnocoObl W3MEHEHHsT BHYTPEHHEH SHepruu:
TeruIonepesaya U COBEpLIEHUE paboThI. Bunst TEIIONEPEAaAuH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. IlnaBrnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJelbHasg TEIUIOTa IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamws. Mcmapenmne. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOTo
JTaBJICHHS.

BrnaxHocTs BO31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TennoBble ABUTATENMN U 3aLATA OKPYKAOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILEHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.



Hemoncmpayuu.

1.

2
3
4.,
5

L ® N D

HaGnronenre OpoyHOBCKOTO JABUKEHUS.

Hab6mronenune nuddysun.

HabmroieHue sIBleHU CMaYMBaHUSI U KaWJUIAPHBIX SBJICHHIA.
Habmto1eHue TemmoBoro pacmupeHust Te.

V3meHenne naBieHUsS Ta3a MPU U3MEHEHHH 00bhEMa M HArpEBaHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypPhI.

Buner Teronepenadm.

OxJakIeHue TPy COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiieHHH padOTH BHEITHUMH CHUIIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoienne kuneHus.

. HabmroieHue nocTostHCTBa TeMIEPATyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJJTIOHE MITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00béMa M HarpeBaHUs W OXJIAKICHHS.

[IpoBepka rUnmoTe3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruuM Tejla B Ppe3ysibTaTe
TerIonepeaayn U paboThl BHEITHUX CHJI.

HccnenoBanre sBIEHUS TEIUIOOOMEHA IIPH CMEIIMBAHUW XOJOJHOW H
ropsiuer BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOIO  BOJOW  MpHU
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIHJITMHAPOM.

OnpeneneHue yaelbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca uCrapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Onpenenenue yaeabHONW TETJIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).



Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3UIIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYILIECTBOBAHHUS DJIECKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA H3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuia  Toka.  DJNEKTPUYECKOE  HAINpsSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka uend. [locnegoBarenbHoe W mapajuieIbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuYecKoro Toka. 3akoH JDxoymns—JleHna.
DneKkTpudecKre 1enu U MOTPEeOUTENH dIEKTPUIECKOol sHeprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe 1oJie  3JIEKTpUdyeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOTO IIOJISL HA IPOBOJAHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMosib30BaHWE 3IEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUMK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHHUS AIEKTPUUYECKOU DHEPTHUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpU3anus Tell.
JIBa pozia 3JIEKTpUUECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXPAHEHHUS MIEKTPUUECKUX 3aPAI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuibl TOKa aMIIEPMETPOM.
. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaennpoBaHrue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OnbiTl Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIUOHHOTO TOKAa OT YCJIOBUH €Tro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEePATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OmnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnepoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH H
JIARJICKTPUKHU.

CoOopka u nmpoBepka padOThI JIEKTPUIECKOM 11ETIH TOCTOSHHOTO TOKA.
N3MepeHnue u peryaupoBaHue CUJIbI TOKA.

N3mepenne 1 peryjJupoBaHue HaNpPsKEHUSI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HAa PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOIIHNE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COINIPOTUBJICHUS TPOBOJHUKA OT €ro JJWHBI, IUIOIIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJjisi CHJIbl TOKa MPU TAPAJIECIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.
OrnpeneneHne MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
PE3UCTOpE.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4epe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenqoBanre MarHiTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHUTOB TMPU  UX
00BbEIMHEHUH U Pa3/ICIICHHU.

HccnenoBanne AEHCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHuTa OT CHJIBI TOKAa W HalpaBJEHUs TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEAOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOW WHIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJICHUs.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJIUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3akon Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CyNEpHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. MI3MeHeHne umnyibca. IMITynbC chiibl. 3aKOH COXpPaHEHHUS
MMITyJibCa. PeakTuBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cusl TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaIbHAS PHEPTUS TEJIa, OHIATOrO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NpykuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalnrogeHune MexaHMuecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHIKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nronenue paBeHCTBA CHIT TTPH B3aMMOICHCTBUH TEJL.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHHe UMITyJIbca MpU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYEeCKOM dHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUINET0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHM IMPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. OnpenenieHre padOThl CUJIBL  YINPYrOCTH IMPU MOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaTeMaTnuecKui U NPYKUHHBIM MasTHUKU. [IpeBpainenne
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka M BbicOTa TOHAa. OTpaxeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpaneHue mpo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. Ompenenenuie 4acTOThl M IEPHOJA KOJeOaHUW MPYKUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
MPY>KMHHOTO MasTHUKA OT MAcCChl IPpy3a U KECTKOCTHU MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pacnpoctpanenue cBeta. 3atMeHus ConnHua u JIlynsl. Otpaxenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['ma3 kak omnrTuueckas cuctema. BiIM30pykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxeHuit B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
NaJICHUS.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHUMOCTH yIJia MPETOMIIEHUSI CBETOBOIO Jiy4ya OT yTJjia
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIO».
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4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI MO BOCHPUATHIO IIBETA MPEAMETOB MPH UX HAONIOJCHHUH 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NoriomeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydeHus. CTpoeHre aTOMHOTO
anpa. HyxionHas wmopens aromHoro sAznpa. HWszoromsl. PaanoaxtrBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3IYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: MU3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOIO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuH
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUH BCETO Kypca (M3HKH, a TAKXKe JJII MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipr M3ydyeHUn TaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CYET TOro, 4YTO OOydYarolIMecs BBINOJIHSIIOT 3aJaHus, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YuCIIe JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIUM Ha OCHOBE 3aKOHA IPEBPAILICHUS] U COXPAHEHHUS BCEX MU3BECTHBIX BHUJIOB
SHEPIUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue Gu3nku Ha ypoOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs HAIIPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yIbTaTOB.

B pesynbrate wu3yueHus GU3MKA Ha YpPOBHE OCHOBHOTO  OOIIETO
oOpa3oBaHus y oOydaromnierocsi 0yayT copMUpoBaHbl CIEAYIOIMIUE JTUYHOCTHBIC
pe3ybTaThl B YACTH:

. 1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

. — MOpOSABJICHUE HHTEpEcCAa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO
poccuiickoi (hU3NYecKo HayKH;

. — IIEHHOCTHO€ OTHOIICHUE K JIOCTMIXKEHUSIM POCCHUHCKHX YYEHBIX-
-(pPU3HKOB;

. 2) rpamJaaHCKOro M JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

. — TFOTOBHOCTb K AaKTMBHOMY YYacTHIO B OOCYXKJIEHHHM OOIIECTBEHHO

3HAQYMMBIX M ATUYECKUX MPOOJIeM, CBSA3AHHBIX C MPAKTUYECKUM IMPUMEHEHUEM
JOCTUXKEHUU PUBHUKY;

. — OCO3HAHME BAXHOCTH MOPAIbHO--3TUYECKUX MPUHLIHUIIOB B
JESATEIIbHOCTU YYEHOT0;

. 3) 3cTeTH4eCKOro BOCIIUTAHMSI:

. — BOCHPHSTHE OJCTETHYCCKHX KaueCcTB (DM3WYECKOW Haykh: eé
TapMOHUYHOTO IMOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

. — OCO3HaHHME IICHHOCTH (DU3UYSCKOM HAayKH KaK MOIIHOTO

WHCTPYMEHTA IIO3HAHWUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUIIEH
COCTaBJISIFOIIEN KYJIBTYPBI;

. —  pa3BUTHE  HAy4yHOHM  JIFOOO3HATEIBLHOCTH,  HMHTEpeca K
HCCIIE0BATENIbCKOMN AEITEIbHOCTH,

. S) d¢opmupoBaHusi KyJbTYpPbl 30POBbSi M 3MOLMOHAJIBLHOIO
OJ1aronoJry4ms:

. — OCO3HaHHWE IIEHHOCTH Oe30macHoro obpasa JKU3HH B COBPEMEHHOM
TEXHOJIOTHMYECKOM MHpE, BaXXHOCTH TIpaBUJ 0€30IacHOTO TIOBEJACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpYJIOBAHHEM B
JIOMAIITHUX YCIIOBHSIX;

. — c(hOpMUPOBAHHOCTh HaBBIKa pedIICKCHH, MPU3HAHUE CBOETO IIpaBa
Ha OMMOKY U TAaKOTO K€ MpaBa y APYroro 4YeJIOBEKa;

. 6) TPy10BOr0 BOCIMTAHMSA:



. — aKTUBHOE y4YacTHE B pEUICHUH MPaKTUYECKUX 3adad (B pamKax
CeMbH, 00pa30BaTENbHON OpraHu3alvd, TOpojaa, Kpas) TEXHOJOTHYECKOHW H
COLIMAJIbHOM HAIPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U PU3NYECKUX 3HAHU;

. — WHTEpPEC K MPAKTUYCCKOMY H3yUYCHUIO MPOGEeCcChid, CBI3aHHBIX C
bu3nKOH;

. 7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

. — OpUCHTAlWsI HAa TPUMEHEHWE (U3UYECKUX 3HAHWUW IS PEIICHUS

3aa4 B 0OJACTH OKPY’KAIOLIEH cpenbl, MIaHUPOBAHUS MOCTYNKOB M OILEHKU HX
BO3MO>KHBIX ITOCJIEACTBUAN JIJI1 OKPYKAIOIIEH CPEJIbI;

. — OCO3HaHHUE IJ00AJBHOTO XapakTepa 3KOJOTMYECKUX HpodiieM U
IIyTEN UX PELICHU;

. 8) amanranuMu K U3MEHAIIMMCH YCJIOBHAM COUHMAJIBHOH M
NPUPOAHON Cpeabl:

. — NOTpeOHOCTh BO B3aUMOJICHCTBUY MIPHU BBIIIOJHEHUU UCCIIEIOBAHUN
U TIPOEKTOB (PU3NUECKON HAIIPABIIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

. — MOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTHU 4€pe3 MPAKTUYECKYIO
NEATEIIbHOCTD;
. — noTpedHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIE

dhopMyIHpoBaTh UACH, HOHATHUS, TUTIOTE3bI O GPU3UUECKUX 00BEKTAX U SABJICHUSX;

. — OCO3HaHMe 1e(PUINUTOB COOCTBEHHBIX 3HAHUNA U KOMIIETEHTHOCTEN B
00nacTH GU3UKHY;

. — IUIAHMPOBAaHUE CBOET0 pPa3BUTUS B MNPUOOPETEHUH HOBBIX
(bu3NYEeCKUX 3HAHUI;

. — CTPEMJIEHUE AHAJIM3UPOBATh W BBISABIATH B3aUMOCBSI3U IMPUPOIBL,
o011ecTBa U PKOHOMUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUMH;

. — OLIEHKAa CBOMX JACHUCTBUU C YYETOM BIIMSIHUS Ha OKPYKAIOLIYIO
Cpely, BO3MOXKHBIX ITTI0OAIbHBIX MOCIEICTBUM.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHms mporpammbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA,  pETYyJIATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.



Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jjornyeckue 1eicTBUA:

. BBISIBIIAITh U XapaKTEPH30BATh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sIBIIEHUM);

. yCTaHABJIMBATH CYIICCTBEHHBIN MPHU3HAK KIacCU(UKAIINN, OCHOBAHHS
JUIs 000011IEHUSI U CPAaBHEHUS;

. BBISIBIIITh 3aKOHOMEPHOCTHM M MPOTHBOPEYUS B PacCMaTPHUBAEMBIX
(akTax, TaHHBIX U HAOIIOAEHUSIX, OTHOCALINXCS K (PU3UYECKUM SBICHUSM;

. BBISIBIIAITh ~ IPUYMHHO--CJICJICTBEHHBIE  CBS3M  IPH  HM3YYCHUU

duznyecKux SBICHUA W TPOLECCOB, JeJaTh BBIBOABI C HCIOJIB30BAHUEM
JNEAYKTUBHBIX W WHAYKTUBHBIX YMO3aKJIIOUCHUW, BBIABUTATh THIIOTE3BI O
B3aMMOCBA35X (PU3NUECKUX BEIUUUH;

. CaMOCTOATENILHO BBIOUPATh CIOCOO pelieHuss yueOHOU (HU3MUecKoit
3alayd  (CpaBHEHHE HECKOJbKMX BapUaHTOB pElIeHUs, BbIOOp HaumbOoJee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

U HCIIOJIB30BATh  BOIIPOCBI  KaK I/ICCJ'IGILOBaTGJ'IBCKI/Iﬁ HHCTPYMCHT
IIO3HAaHMHI,
U MNPOBOJUTL II0 CaAMOCTOATCIBbHO COCTABJICHHOMY IIJIaHY  OIIBIT,

HECJIOKHBIN (PU3MYECKHl IKCTIEPUMEHT, HEOOJBIIIOE MCCIeN0BaHUE (DU3MUECKOTO
SIBJICHUS,

. OIICHMBATh Ha TMPUMEHHUMOCTh M JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS UM DKCIIEPUMEHTA;

. CaMOCTOATENbHO  (OpPMYIUpPOBaTh OOOOIIEHHS U  BBIBOABI 11O
pe3ylbTaTaM NPOBEAEHHOTO HAOIIOICHH S, OTIBITA, HCCIIEAOBAHNS;

. MPOTHO3UPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE (PUINIECKUX
MPOIIECCOB, a TaKXKE BBIABUTATH NPEIATNOJIOKEHUS 00 UX Pa3BUTUHM B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

PabGora ¢ unpopmaumeii:

. NPUMEHATh PA3IMYHbIE METOJbI, WHCTPYMEHTBI M 3amlpOChl TPHU
MOWCKE M 0TOOpe MH(POPMAIMK WM JTAHHBIX C y4ETOM MPEJIOKEHHON ydeOHOU
(bU3UIECKOM 3a7a9H;

. aHaJIM3UPOBATh, CUCTEMATU3UPOBATH 151 WHTEPIIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS,
. CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (OpPMY MpeICTaBICHUS

uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3aJa4ll HECIOKHBIMU CXEMaMH,
JTUarpaMMamu, MHOU TpaduKkoil 1 nX KOMOMHAITUSIMU.
KoMMmyHuKaTHBHBIE YHHBeEPCcaJdbHbIe yueOHbIE TeiiCTBHA:



. B Xoae oOOCyxJeHHss y4eOHOro  maTepuaina, pe3yJIbTaToB
7a00paTOPHBIX PabOT U MPOEKTOB 33aBaTh BOIPOCHI MO CYLIECTBY 00CYkKIaeMOn
TEMBbl M BBICKA3bIBaTh WJCH, HAIlICICHHBIE HA PELICHHE 3a7aud U TOJICpKAHHE
OJ1arokenaTeIbHOCTH OOIICHUS;

. COIIOCTABJIATh CBOM CYXJIEHHUS C CYXACHUSAMH IPYIMX YYaCTHHKOB
JUanora, oOOHapyKUBaTh pa3IUYMe U CXOACTBO MO3UIIHIA;

. BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;

. nyOJIMYHO NHPEJCTaBISATh PE3YJbTaThl BBIIOJHEHHOTO (U3UYECKOTO
OmbITa (PKCIIEPUMEHTA, UCCIIEIOBAHNUS, IPOEKTA);

. NOHMMAaTh W  UCHOJb30BaTh  IPEUMYIECTBA KOMAHAHOH W
WHIUBUYyJIbBHOM paOOThI MPU PEIIEHUH KOHKPETHOU (PU3UUECKOM MPOOIEMBI;

. NPUHUMATh [EeJIM COBMECTHOM JESATENbHOCTH, OPraHU30BBIBATh

JNEHCTBUS MO €€ JOCTHXKEHUIO: pacHpeleNsaTh PO, OOCYX AaTh MPOLECCH U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

. BBINIOJIHATH CBOIO YacTh pa0OThI, JOCTUTAsl KAUECTBEHHOTO pe3yJIbTaTa
II0 CBOEMY HAIIPABJICHUI0 U KOOPAMHHUPYs CBOW NEWCTBUS C APYTHMH YICHAMU
KOMaH/bl;

. OLIEHMBATh KAYECTBO CBOET0 BKJIaAa B OOIIMHI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM yUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

. BBISIBIIATH TMPOOJIEeMBI B JKM3HEHHBIX M Yy4YE€OHBIX CHTYallusX,
TPEOYIOIMUX /IS PEIICHHs (PU3UUECKUX 3HAHUM;

. OPUEHTUPOBATHCS B PA3IUYHBIX T[OJXOJAX TMPUHATHS PEIICHHM
(MHAMBUAYATBHOE, IPUHATHEC PEIICHUSI B TPYMIIIC, IPUHATHAC PEIICHUH TPYIIITON );

. CaMOCTOSTEIIEHO COCTAaBJIATh aJITOPUTM pelieHUs GU3HNICSCKON 3a1auu
WIM TUIaHa HWCCIACAOBAHMS C YYETOM HUMEIOIMIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIPeIjiaraéMbie BAPUAHTHI PEIICHUM;

. JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIBLHBIA HHTEJIEKT:

. JaBaTh aJeKBaTHYIO OIIGHKY CHTyalldd M Tpeajaratb IUlaH e€
U3MCHEHUS;

. OOBSCHATh TPHUYUHBI JOCTIKCHHSI (HEHOCTWIKEHHUS) pe3yIbTaToOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

. BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ

BBINIOJIHEHUS (DU3UYECKOT0 HCCIAEAOBAaHUS WM MPOEKTAa) HAa OCHOBE HOBBIX
0OCTOATENHCTB, U3MEHUBILINXCSA CUTYyAIlMil, YCTAHOBJIEHHBIX OIIMOOK, BOSHHUKIIIMX
TPYIHOCTEW;



U OICHHUBATb COOTBCTCTBUC PC3YyJIbTAaTa LCIN U YCIIOBUAM;

. CTaBUTh ce€0s Ha MECTO JPYroro 4YeloBeKa B XOJE€ CIOpa WU
JIMCKYCCUU HA HAYYHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIroro;
. MPU3HABATh CBOE MPABO Ha OLIMOKY MPHU peHIeHUH (PU3NUECKUX 3a]1a4

WU B YTBEPXKIACHUAX HA HAYYHBIE TEMBI U TAKOE XKe IIPaBO APYroro.
INPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOydenuss B 7 KJjacce IpeIMETHbIE pe3ybTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00yHarOIIUXCSl YMEHHM:

. UCIOJIb30BaTh MOHATHUS: (QPU3MYECKUE U XUMUYECKUE SBJICHUS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJEIb, TUIIOTE3a, CAUHUILBI (PU3NUECKUX BEIUYMH,
aToOM, MOJIEKyJla, arperaTHble COCTOSHMS BellecTBa (TBEpAOE, KUIKOE,
razoo0pa3Hoe), MeEXaHU4YeCKOoe JABWXKEHUE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAEKTOPUSI, paBHOAECHCTBYIOIAs cuia, Aedopmanus (ynpyras,
IUIACTUYECKAas), HEBECOMOCTb, COOOIAIOLINECS COCY/IbI;

. paznuuath ABieHUsA (AUQQy3Us, TEMIOBOE JIBUKEHUE YACTHUIL
BEILECTBA, PAaBHOMEPHOE JBWKEHUE, HEPABHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHUE TEJ, PABHOBECUE TBEPJIBIX TEJ C 3aKPEIVIEHHOW OChIO BPAILIECHUS,
nepegavya JIaBjIeHUS TBEPABIMHU TeJaMH, >KUJIKOCTSIMU U Ta3aMu, aTMochepHoe
JlaBJIeHUE, TUTaBaHUE TeJl, IPEBPAICHHUS] MEXaHUYECKON SHEPIHH) IO OIMUCAHUIO X
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOUIMX JAHHOE
(bu3nUecKoe SBJICHHUE;

. pacno3HaBaTh MpPOSIBJICHUE W3YYEHHBIX (U3MUECKUX SIBIICHUU B
OKpY>KalollleM MHpe, B TOM 4ucie (U3NUecKHUe SIBJICHUSI B MPUPOJIE: MPUMEPHI
JBWKEHHUS C PA3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXMBOU NPUPOJE, NECHUCTBUE
CWJIbl TPEHHUS B IIPUPOJIE U TEXHUKE, BIUSHUE aTMOC(PEPHOTrO JABJIEHUS HA KUBOU
OpraHu3M, IUJJaBaHuWE pbIO, pblYard B TeJle€ 4YeJIOBEKa, NPH 3TOM MEPEBOAMTH
MPaKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIJEIATh CYILIECTBEHHbIE CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHIM;

. ONKCHIBATh HM3YyYEHHbIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS,
UCIIOB3Ys (pU3nUecKkue BEIWYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Tea,
CWJIa TPEHMS, aBjieHue (TBEPIOTO Tela, )KUIKOCTH, Ta3a), BHITAJIKUBAIOIIAS CHUJIA,
MEXaHHUYeCKas padoTa, MOIIHOCTh, IJICYO CHIIBI, MOMEHT CHIIBI, KO3(uImeHt
MIOJIE3HOT'O IEUCTBUS MEXAHU3MOB, KHHETHYECKAsl M IOTEHLIUAJIbHAS SHEPTHSl), IPU
ONMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMbIX BEJIMYUH,
uxX OOO3HAUEHHUS U E€OUHULBI (U3UUYECKUX BEIUYUH, HAXOIUTh (QOpPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO0 BETMUMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH
rpauky U3yuyeHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEIIUYHH;



. XapaKTEepPU30BaTh CBOWCTBA Tel, (PU3WUYECKHUE SBJICHUS W TPOIIECCHI,
UCIIOJIB3Ys TpaBUjia CI0XKEHUs1 cuil (BAOJL OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackasg, 3akoH Apxumena, MPaBWIO paBHOBECHS pblyara (OJ0Ka), «30JI0TOE
MPAaBWJIO» MEXAHWKH, 3aKOH COXPAaHEHUsS MEXaHMYECKON BSHEpPruu, NpPU STOM
JlaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

. OOBSACHATHh (PU3WYECKUE SBIICHUS, TPOIECCHl U CBOMCTBA TEJ, B TOM
YUCJIE€ M B KOHTEKCTE€ CHUTyallMil NPAKTUKO-OPUEHTHPOBAHHOIO XapakKTepa:
BBISIBJIAITb TIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OObBsICHEeHHWE u3 1-2
JIOTUYECKUX I1aroB ¢ OMOpOi Ha 1—2 M3ydeHHBIX CBOMCTBA (DU3UYECKUX SBICHUM,
(U3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. peuaTe pacu€THble 3a1aud B 1—2 NEHCTBUSA, MCHOJB3YSI 3aKOHBI U
dbopmyIbl, CBsI3bIBaIONIME (DU3UUYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS
3aJlayd 3alUCBhIBaTh KPATKOE YCIOBUE, IMOJCTaBIATh (PU3UYECKUE BEITUYHHBI B
dbopMyJibl U TPOBOAUTH PACUEThI, HAXOAUTh CIPABOYHBIC JTAHHBIC, HEOOXOIUMBIE
JUISL pEIICHUsl 3ajay, OLEHUBATh PEATUCTUYHOCTh TMOJYyYEHHOM (U3UYECKOn
BEJINYUHBI;

. pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh MPU TMOMOIIU
bu3MYEeCKUX METOJIOB, B OIHMCAHUM MCCIEIOBAHUS BBIIETSATh IMPOBEPSIEMOE
MpeAnoyioxKeHue (TUIoTe3y), pa3inyarb U HMHTEPHPETUPOBATH MOJTYUYEHHBIN
pe3yJbTaT, HAXOAUTh OIMKMOKHU B XOJI€ OIbITA, JeaTh BEIBOJIBI MO €T0 pe3ysibTaTaM;

. MPOBOJUTH ONBITBI MO HAOMIONCHUIO (PU3UYECKUX SIBICHUN WIU
bu3nueckux CBOMCTB Tei: (OpMyIHpOBaTH MPOBEPSIEMbIE MPEIIOIOKEHUS,
coOMpaTh YCTAHOBKY M3 MIPEJIOKEHHOTO 000PYI0BaHHUS, 3alUCHIBATH X0/ OIbITA U
bopMyIHpPOBATH BHIBOIHI,

. BBITIOJIHATH MPSMbIE U3MEPEHUsI PACCTOSIHUSI, BPEMEHH, MAacChl Tela,
o0BbéMa, CWJIBI U TEMIEpaTyphl C HCIOIH30BAHHEM AaHAJOTOBBIX U IH(PPOBBIX
mpuOOPOB, 3aMHUCHIBATH MOKa3aHUsI MPUOOPOB C y4ETOM 3aJaHHOU aOCOTIOTHOMN
MOTPEIIHOCTH U3MEPEHNN;

. MPOBOAUTL  MCCJIEOBAaHUE  3aBUCUMOCTU  OJHOW  (pu3nueckoi
BEJIMYMHBI OT JAPYTOM C UCHOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JIBHXKYILETOCS Tella OT BPEMEHHU JBWKECHUS TeJa, CUJIbl TPEHUS
CKOJBKEHHMS OT Beca Tela, KadecTBa OOpabOTKH TMOBEPXHOCTEH Tel W
HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOMIAM CONPUKOCHOBEHUS TEJ, CHJIbI
YIOPYrOCTH OT YIJIMHEHUSI TPYKHUHBI, BBITAIKUMBAIOIMIEH CWIBI OT O00BEMA
MNOTPYEHHOM YacTH Tela M OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCHUMOCTH OT
MJIOTHOCTH TeNa, OT TJIyOMHBI, Ha KOTOPYIO TOTPY>KEHO TEJO, YCIOBUN TJIaBAHMUS
T€J, YCJOBHM paBHOBeCHsl pbhluara M OJOKOB), y4acTBOBaTh B IUIAHMPOBAHUU
y4eOHOro McClieJoBaHusl, COOMpPATh YCTAHOBKY U BBIMOJHATH U3MEPEHUS, Cleays



MPEIOKCHHOMY TUIaHy, (PUKCHpOBATh PE3yJIbTaThl IMOJTYYEHHOW 3aBHCHMOCTU
GU3MYEeCKUX BEJIMYWH B BHJEC NPEIJIOKCHHBIX TaOMUIl W TpaduKOB, IeiaTh
BBIBOJIBI IO PE3yJIbTaTaM MCCIICTOBAHMS;

. IIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NUCCKUX BEIMYHUH (IIJIOTHOCTH
BCIIECTBA JKUIKOCTH W TBEPAOrO Tela, CHJIa TPEHUS CKOJBKCHUS, JaBJICHUE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, NEUCTBYIOMIAs Ha TMOTPYXEHHOE B KHUIKOCTh
Ten0, KOA(PPUIMEHT TOJE3HOr0 EWCTBHSI TPOCTBIX MEXaHU3MOB), CIEAyS
NPCIIOKCHHOW  MHCTPYKIMW: TPH  BBIIOJHCHUHM  HM3MEPCHHH  coOMpaTh
AKCIIEPUMEHTAIBLHYIO YCTAHOBKY M BBIYUCIISTH 3HAYCHUE NCKOMOM BEIMYHHBEL;

. coOmoaTh MpaBUia TEXHUKM O€30MacHOCTH Tpu  paboTe ¢
71a00paTOPHBIM 000PYAOBAHUEM;
. yKa3blBaTh MPHUHIMIBI JCWCTBUSA TNPUOOPOB M TEXHUYECKHUX

YCTPOMCTB: BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYbl, OapOMETD,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;

. XapakTepu30BaTh MPUHIUIBI JACUCTBUS HM3YYEHHBIX NOpUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPOM HAa UX ONHMCaHUA (B TOM YMCIIC: MOAIIUITHUKY,
YCTPOMCTBO BOAOMPOBOJA, THUAPABIMYECKUNA TMPECC, MaHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apeOMETp), HUCIOJIb3Yysl 3HAHHMS O CBOMCTBAaX (PU3UUYECKUX
SBJICHUI U HE0OXoAuMbIe (PU3NUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

. OPUBOAUTH TNpPUMEPHl (HAXOIUTh HH(OpPMALMIO O MPUMEPAX)
MPAKTUYECKOTO HUCTIOIB30BaHUS (PU3MUECKUX 3HAHUN B MTOBCEIHEBHOM >KU3HU TSI
oOecrieueHus: 0€30MaCHOCTH TpU OOpallleHud ¢ TpUOOpaMu U TEXHUUECKHUMU
YCTPOWUCTBAMH, COXpPAHEHHUS 3/I0POBbsI U COOJIOJIEHUS HOPM HKOJOTHYECKOTO
TOBEJICHUA B OKPYKaKOIIEH Cpee;

. OCYUIECTBJISATh OTOOp HMCTOYHUKOB HHpopMauuu B HMHTepHere B
COOTBETCTBHHM C 3aJaHHBIM MMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUIN
U MyTEM CPAaBHEHMS PA3JIMYHBIX MCTOYHUKOB BBIJCIATH MH(OpMaIUio, KOTOpas
SIBJIIETCS POTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;

. WCIIOJB30BaTh TIPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUM HAy4HO--
MONYJSIPHYIO JIUTEpaTypy (PU3MUecKoro cojep)kaHus, CIPaBOYHBIC MaTepHalbl,
pecypcel cetu MHTepHer, BiajeTh MNpuéMaMU KOHCIIEKTUPOBAHMUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

. co37aBaTh COOCTBEHHbBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MUCTOYHUKOB UH(pOpMAIUU (PU3HMUECKOTO COJIEPKAHUS, B TOM YHCIIC
MyOJIMYHO JIeJIaTh KPAaTKHWE COOOIIEHUSI O pe3yJibTaTaX MPOCKTOB WM YYEOHBIX
WCCIIEIOBAHUM, TPU 3TOM TIPAMOTHO MCIIOJIB30BaTh W3YYCHHBIN TOHSITUWHBINA
anmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MMPE3CHTAIINCH;

. MIPY BBITIOJTHEHUH YY€OHBIX MTPOCKTOB U UCCIIEIOBAHUN PACTIPEEsaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/ladyaMU, CIEAUTH 3a



BBIIIOJIHCHUEM INUIaHA JEMCTBUM, aJCKBAaTHO OICHMBATh COOCTBCHHBIM BKJIAJl B
JEATEeIIbHOCTh  TPYIIbl, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
YUYUTHIBASE MHEHUE OKPY>KAIOIIUX.

K xonmy oOydeHuss B 8 kJjacce INpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

. WCMOJIb30BaTh MOHSATHS: Macca M pPa3sMepbl MOJIEKYJ, TEIUIOBOE
JBUKEHHE aTOMOB M MOJIEKYJ, arperaTHble  COCTOSHUSI ~ BEIIECTBA,
KpUCTAIMYECKHEe W amMopdHBbIE Tela, HACBHIIICHHBIM W HEHACHIIICHHBIA IIap,
BJIAKHOCTh BO3/yXa, TEMIIEpAaTypa, BHYTPEHHSISI DHEPrus, TEIJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIA AJIEKTPUYECKUN 3apsiji, DSJIECKTPUUYECKOE TII0JIe, IMPOBOJHUKH H
JURJIEKTPUKH, TTOCTOSTHHBIN AJIEKTPUYECKHUIM TOK, MArHUTHOE TI0JIE;

. pa3nuyath  ABJCHUS  (TEIUIOBOE  pacHIMpeHue M CXKaTwue,
TeIionepeaaya, TEIUIOBOE PAaBHOBECHE, CMayuMBaHUE, KaNWUISIPHBIC SBJICHHUS,
WCIIApEHHE, KOHJEHCAIMs, IUIABJIICHHE, KpUCTAIM3aIusa (OTBEpCBaHUE),
KUIIEHUEe, Temionepenaya  (TEIUIONPOBOJAHOCTb,  KOHBEKIMS,  H3JIYyUYCHHUE),
ANEKTPU3ALMUA TEJ, B3aUMOJCHCTBUE 3apsAJI0B, NCHUCTBUS SJICKTPUUECKOrO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/JICUCTBUE MAarHUTOB, JEHCTBHE MarHUTHOIO TIOJISI Ha
MPOBOJAHUK C TOKOM, DJIGKTPOMAarHWTHAasT WHAYKIMS) II0 ONHCAHUI0 HUX
XapaKTEepPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JAHHOE
(bu3nUecKoe SIBICHHUE;

. pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3NUECKUX SBICHUM B
OKpY)XarollleM MHpe, B TOM 4YHuciIe (U3HMYCCKUE SBJICHUS B MPUPOJC:
MMOBEPXHOCTHOE HATSHKEHUE M KalMWUISIPHBIE SIBJICHUS B MPUPOJIE, KPUCTAIBI B
npupoje, wu3naydeHue CojHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHuEe pOCHI, TyMaHa, UHEs, CHETa, dJIEKTPUUECKHUE SIBJICHUS B aTMocdepe,
AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE MoJie 3eMJH, JApeid MOoJIOCOB,
pOJIb MAarHUTHOTO TMOJA JJId >KU3HU Ha 3emJie, MOJISIPHOE CHUSIHUE, TPU ITOM
MEePEBOJIUTh MPAKTUYCCKYIO 3ajady B Yy4eOHYIO, BBIACIATh CYIICCTBCHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

. OMHUCHIBATh HW3YUYEHHBIC CBOWCTBA Tel MW (PU3MYECKUE SBJICHUS,
UCTIONB3YsST  (PU3MYECKHE BEJIMYMHBI (TeMIleparypa, BHYTPEHHSS OSHEprus,
KOJIMYECTBO TEIUIOTHI, YJEIbHAsA TEIUIOEMKOCTh BEIIECTBA, YyJAENbHAs TEIUIOTa
TUIaBJICHUS, YJIelbHas TEeIuioTa NapooOpa3oBaHUs, yIeidbHas TEIUIOTa CrOpaHUs
TOIIMBA, KOA(DPUIIUESHT MOJE3HOT0 JESHCTBUS TEIJIOBOW MAIllIMHBI, OTHOCUTEIbHAS
BJIIAKHOCTh BO3/yXa, OJCKTPUYECKUM 3apsil, CHJIa TOKa, OJJIEKTPUYECKOE
HaIpsHKEHUE, COMPOTUBJIEHUE MPOBOJIHUKA, YJEIbHOE CONMPOTUBIICHHE BEIIECTBA,
paboTa ®W MOIINHOCTh DJJCKTPHUUECKOTO TOKa), IPH OINKMCAaHUHM IPAaBUIHHO
TPaKkTOBaTh (PU3UYECKUN CMBICT HWCIOJIb3YEMbIX BEJIMYMH, OOO3HAYCHUS U
eAUHULIBI (PU3UYECKUX BEJIMYHMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO



(bu3nYeCKy0 BEIMYMHY C JAPYTUMHU BEJIMYWHAMH, CTPOUTH TpapUKd H3YyUEHHBIX
3aBHCUMOCTEH (PU3UUECKUX BEIUUUH;

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U TPOIECCHI,
VICITOJIb3YSI OCHOBHBIE ITOJIOKEHUSI MOJIEKYJSIPHO--KHHETHUECKOW TEOPUHU CTPOEHUS
BEILIECTBA, NMPUHLUI CYNEPHO3ULMHU TOJEH (Ha KAa4YeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma I yyacTka uenu, 3akoH Jxoyns—JIeHna, 3akoH
COXpaHEHHUSl HHEPTUH, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHa H
3alMCBIBATH €70 MAaTEMATUYECKOE BBIPAKECHUE;

. OOBACHATh (PU3NYECKUE IPOLECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTYallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH
IMPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JTOrMYEeCcKHX IIaroB
C onopodl Ha 1-2 W3y4YEHHBIX CBOMCTBAa (PU3NYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

. pemiaTe pacyéTHele 3aJadd B 2—3 ACUCTBUSA, MCIOJB3Ys 3aKOHBI U
(bopMyIbl, CBS3bIBAIONIME (DU3UUYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS
3a1a4d  3aIACBIBATh KPATKOE YCIIOBHE, BBIBIATH HENOCTATOK JAHHBIX JUIS
pElIeHMs 3a1a4, BRIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOUMBIE JUIsl €€ peleHus,
IPOBOAUTDH PAacUETHl U CPABHUBATH MOJyYEHHOE 3HaYCHUE (DU3NMUECKON BEIMYMHBI
C U3BECTHBIMU JaHHBIMU;

. pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEIIUTh MNpPU MOMOIIU
(GU3MYECKUX  METONIOB, HCIOJIb3yS  ONUCAHUE HCCIEAOBAHUS, BBIIACIATH
IIPOBEPSAEMOE IPEAIIOIOKEHHUE, OLIEHUBATh IIPABWIBHOCTH IOpsAJIKA NPOBEACHUSA
VCCJIEIOBAHMSL, I€TATh BBIBOJIBI;

. IPOBOAUTH OIBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUNA WU
(Gu3MUecKuX CBOMCTB Ted (KaNWUISIPHBIE SBJICHHS, 3aBHCHUMOCTb JIABJICHHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MpolLiecca OCTBIBAHUA U
HarpeBaHusi IMpH M3IYYEHUM OT LBETa Hu3Jydawoled (MOorIomaroei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHMS BOJBI OT TEMIIEPATYPBI KUAKOCTU U IUIOLIAIN
€€ MOBEPXHOCTH, DJIEKTPU3ALMS TEJ U B3aWMOJCHUCTBUE DIIEKTPUUECKUX 3apSAI0B,
B3aMMOJICHCTBUE TIOCTOSIHHBIX MAarHUTOB, BHU3yaJM3allisl MAarHUTHBIX MOJIEH
IIOCTOSTHHBIX MArHUTOB, AEHUCTBHS MAarHUTHOTO MOJs Ha IMPOBOJHHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHWUTA, CBOWCTBA 3JIEKTPOABUIATENA IOCTOSSHHOTO TOKA):
dbopMynMpoBaTh TpOBEpsieMble TMPEANONIOKEHHUs, COOMpaTh YCTAHOBKY U3
MPEAJIOKEHHOTO0 00OpYyAOBaHMs, OINMCHIBATH XOJA OMNbITa W (HOpMYJIHUPOBAThH
BBIBOJIBL;

. BBIIIOJIHATh MPAMBIE H3MEPEHUS TEMIEPATYpbl, OTHOCHTEIBbHON
BJIQXHOCTH BO3/lyXa, CHJIbl TOKA, HANPSDKEHHSI C HCIIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3NUYECKUX BEIUUUH, CPABHUBATH PE3YJIbTaThl H3MEPEHUIN
C y4€TOM 3aJaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;



. OPOBOAUTH  MCCIEAOBAHWE 3aBUCHUMOCTH  OJHON  (pu3HUECKOi
BEJIMYMHBI OT JPYroil C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHHH (3aBUCHUMOCTH
CONPOTHUBJICHUS NPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJAW NONEPEYHOTO CEYEHHUs M
YACIBHOIO COINPOTHUBIICHHS BEIECTBA NMPOBOAHMKA, CHJIBI TOKAa, UAYILErO 4Yepes3
IIPOBOJIHUK, OT HAIIPSDKEHMS Ha IIPOBOAHUKE, UCCIIEIOBAHNE ITOCIIEN0BATEIBHOTO U
[apaJUIEIbHOTO  COCIMHEHUN IPOBOJHUKOB): IUIAHUPOBATb  MCCIEIOBAHHUE,
coOMpaTh YCTAaHOBKY U BBIIIOJIHATh MU3MEPEHUS, CIIEIysl MPEIJI0KEHHOMY IUIaHy,
(GuKCcHpOBaTh PE3yabTaThl MOIYYEHHON 3aBUCUMOCTU B BHUJIE€ TaOIHIl U IpapuKOB,
JieNaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIICIOBAHUS;

. IPOBOJNUTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIUYUH (yAeTbHas
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHBIICHHE IPOBOJHHMKA, padoTa U MOIIHOCTH
AIEKTPUUYECKOr0 TOKA): TUIAHUPOBATH U3MEPEHMS], COOMPATh HKCIIEPUMEHTAIBHYIO
YCTAHOBKY, CI€Aysl IPEMJIOKEHHOM HWHCTPYKLIMH, W BBIYUCIATH 3HAYCHUE
BEJINYUHBI;

. coON0aTh IMpaBWja TEXHUKM Oe30macHOCTH Impu  paboTe cC
71a00paTOPHBIM 000PYAOBAHUEM;
. XapaKTepU30BaTh MPUHIUIBI ACUCTBUS HW3YYCHHBIX MPHUOOPOB U

TEXHUYECKHUX YCTPOMCTB C ONOpOM Ha HX OMHCAaHUA (B TOM 4YHCIE: CHCTEMA
OTOIUIEHUS JIOMOB, THTPOMETp, MapoBas TypOMHA, aMIepMETp, BOJBTMETP,
CUTYMK  DJEKTPUYECKOM  DHEPIHH,  DJICKTPOOCBETHTEIbHBICE  MPUOOPHI,
HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), AIEKTPUUECKUE MPETOXPAHUTENH,
AJIEKTPOMArHUT, 3JEKTPOJBUTATENb IMOCTOSHHOTO TOKAa), HUCHOJb3ys 3HaHUSA O
CBOMCTBaxX (PM3NUYECKUX SBJIICHUN U HEOOXOAUMbIe (PU3UIECKUE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh MMPOCTbIE TEXHUUYECKHUE YCTPOMCTBA U MU3MEPUTEIbHBIE
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, TICHXPOMETp, THUTPOMETp, JBUTATellb BHYTPEHHEr0  CTOpaHuf,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl DJIEKTPUUYECKUX Lened ¢
NOCJIE0OBATEIbHBIM M NApaUIETbHBIM COEJUHEHHEM JIJIEMEHTOB, pa3jinyas
yCIIOBHBIE 0003HAYCHHSI DJIEMEHTOB AJIEKTPUICCKUX LIETIeH;

. OPUBOAUTH TNpUMEPHl (HAXOIUTh HH(OpPMALMIO O TPUMEPAX)
MPAKTHYECKOTO MCTOIh30BaHUS (PU3NUCCKIX 3HAHWN B MIOBCETHEBHOM KU3HU TS
oOecrieueHus OE30MAaCHOCTH TpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBAMH, COXpPaHEHHUS 3I0POBbsi U COONIONECHUS HOPM 3KOJIOTHYECKOIO
TOBEJICHUA B OKPYKAIOUIEH Cpele;

. OCYIIECTBISATh TOWCK HWHGPOpMAIUU (U3UUECKOTO COJIEPKAaHUS B
HHuTepHeTe, HA OCHOBE MMEIOIIMXCS 3HAHUIN U MYTEM CpaBHEHMSI TOTOTHUTEIbHBIX
UCTOYHUKOB BBIICIATh MH(OPMALINIO, KOTOpas SBJISETCS MPOTUBOPEUMBON WIIU
MOKET OBITh HEIOCTOBEPHOM;



. WCIIOJIb30BaTh TPU  BBINIOJIHEHWHM Y4YEOHBIX 3aJaHUl  HAyYHO-
-TIOMYJISIPHYIO JIMTEPATypy (PU3NYECKOTO COAEpKaHMsI, CIPABOYHBIC MaTEpHAIbI,
pecypchl cetu UHTepHeT, BiajeTh MNpUEMaMU KOHCIICKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHONM 3HAKOBOM CUCTEMBI B JIPYTYIO;

. co3/7[aBaTh COOCTBEHHbIC TMCbMEHHbBIC U KPaTKHUE YCTHBIE COOOIICHUS,
000011as1 nHGOPMALIKIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NYECKOTO COJIEPKaHus, B
TOM  YWclIe NyONWMYHO  TPEACTaBIATH  PE3yJbTaThl  MPOSKTHOW WK
UCCJIEI0BATENHCKON JEATEILHOCTH, ITPU 3TOM I'PaMOTHO MCMOIb30BATh U3yUECHHBIN
NOHATUUHBIM  anmapar  Kypca  (U3MKH, CONPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;

. IIPY BBIMOJTHCHUH YYEOHBIX TPOEKTOB W MCCIICIOBAHUMA (PH3NICCKUX
IPOIECCOB  pacHpeneNsiTh OO0s3aHHOCTH B TPyHIe B COOTBETCTBHHU C
MOCTABJICHHBIMU 33J]a4aMH, CJIEIUTh 3a BBINIOJIHEHUEM IUIaHA JEUCTBUN U
KOPPEKTUPOBATH €T0, aJICKBATHO OLIEHUBATh COOCTBEHHBIN BKIJIAJl B JIEATEIbHOCTh
TPYIIBI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, IPOSBIISS TOTOBHOCTD
paspeniatb KOHMIUKTHI.

K xonmy oOydenus B 9 Kijacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUINA:

. UCIIOJIb30BaTh TMOHATHUSA: CHUCTeMa OTcuéra, MarepuajbHas TOYKa,
TPACKTOPHsI, OTHOCUTEIIBHOCTh MEXaHUYECKOTO JABVIKEHUS, nedopmartus (yrnpyras,
IUTaCTUYECKas), TPEHHE, ILEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Ku, MEHTP TSKECTH, a0COIOTHO TBEPAOE TENO, IEHTP THKECTH TBEPIOTO
TeJla, paBHOBECHWE, MEXaHMYECKHE KOJeOaHWs W BOJHBI, 3BYK, HMHGPa3ByK U
YIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U MaTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS M TOTJIONMICHHS, anbda-,
OeTa- ¥ TaMMa-u3TydeHHUs, U30TOTIBI, IACPHAS SHEPTCTHKA;

. pasznuyaTh SIBJICHUSI (paBHOMEpHOE u HEpaBHOMEPHOE
MPSMOJIMHEMHOE JBW)KEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JIBUXKECHUE,
cBOOOMHOE TMaJeHHe TeJl, pPaBHOMEPHOE [BIDKEHHE IO  OKPYXKHOCTH,
B3aMMOJICCTBUEC TEJ, pEaKTHBHOEC JABWKCHHE, KojeOaTeabHOe JBHIKCHUE
(3aTyxaromue W BBIHYXKJICHHBIC KoJieOaHUs), PE30HAHC, BOJHOBOE JBIKCHHE,
OTpaX€HUE 3ByKa, MPSIMOJIUHEHHOE pACTIPOCTPAHCHHE, OTPAKEHUE U TIPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKCHHE CBETA, PA3JIOKEHHE OEJIOro CBETa B CHEKTP
U CIOXCHUE CICKTPAIbHBIX IIBETOB, JUCIIEPCHS CBETa, €CTECTBCHHAs
PaINOAaKTUBHOCTh, BO3HUKHOBECHHE JIMHEHYATOrO CIIEKTpa W3IyYCHHS) TI0
OMMHMCAHUIO UX XapPaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIINUX
JaHHOE (Pr3UUYECKOe SIBJICHHUC,

. pacmo3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3HUYECKUX SIBICHUU B
OKpYy>XaroleM MUpe (B TOM yucie (U3MYEeCKue SBICHHS B MPUPOJE: MPUIUBBI U



OTJIUBBI, ABWKEeHUE MIaHeT COJHEYHON CHCTEMbI, PEAKTUBHOE JBM)KEHHE >KMBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KHUBOTHBIMHU, 3EMJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOe
NEHUCTBUE BUIUMOTO, VYIBTPA(QHUOJIETOBOTO U PEHTTEHOBCKOIO MW3IyYEHUI,
€CTECTBEHHBIN PAaJMOAKTUBHBIA (OH, KOCMUYECKHUE JIy4H, PaTUOAKTUBHOE
U3Jy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX H3IYyYEHUU Ha
OpPraHH3M 4YeJOBeKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

. ONKCHIBATh HU3YYCHHBIE CBOMCTBA Tel M (U3MYECKUE SBICHUS,
UCTIOJNIb3Ysl (M3UYECKUE BETUYHMHBI (CPeIHsIsi U MTHOBEHHasi CKOPOCTh TeJa IMpHU
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NMEPEMEILEHUE, TyTh, YIJIOBAsI CKOPOCTH,
CWJIa TPEHMS, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOIO MaJeHMS,
BEC TeJjla, UMITyJIbC Tella, UMITYJbC CHJIbI, MEXaHU4ecKass paboTa W MOIIHOCTb,
NOTEHIMAJIbHASL JHEPrusi Teja, MOMHATOIO HAJ IOBEPXHOCTBIO  3EMIIH,
NOTEHIMAIbHASL JHEPrUsl CHKATOW MPYKUHbI, KUHETUYECKAs SHEPrus, MOJHas
MEXaHUYeCKasl SHEPrus, NEPUOJ U YacTOTa KOJIeOaHUH, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTEelb IMPEJIOMIIEHUS CPEIbl), MPU
ONKMCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
00O3HaUYeHHUs W €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUThb (HOPMYIIbI,
CBSA3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BETUYHMHY C IPYTMMH BEJIMYMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

. XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3AKOH COXPAHEHUsSl SHEPI'HMM, 3aKOH BCEMHUPHOTO TATOTEHHMSI, IPUHLIUI
CYNEPIIO3ULIMA CHWJI, NPUHLHII OTHOCUTENbHOCTH l'amunes, 3akoHbl HproTOHAa,
3aKOH COXPAaHEHHMsI UMITYJIbCa, 3aKOHBI OTPAXKEHHS U MPEJIOMIICHUSI CBETA, 3aKOHbI
COXpaHEHUs 3apsI0BOIO0 U MAacCOBOI0 YHMCEN IPH SAEPHBIX PEAKIMAX, TPH ITOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIllMChIBaTh €r0 MAaTEMaTHYEeCKOe
BBIPAKEHHUE;

. OOBSACHATH (PU3MUYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€ CHUTYyallUd MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIAThH
MPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JTOTHYECKUX IIaroB
C omopoi Ha 2-3 W3YUYEHHBIX CBOMCTBAa (PU3MUECKUX SBICHUH, (PU3MUECKHX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

. pemath pacuéTHple 3a7adyu (omMparolMecs Ha cucremMy w3 2-3
ypaBHEHUM), UCHOJb3Yysl 3aKOHBI W (QOpPMyJbl, CBSA3bIBaIOLIME (PU3NUYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJaud 3alUChIBATh KPATKOE YCIIOBUE,
BBISIBJISITH HEAOCTAIOUIME WJIM M30BITOUYHBIE JaHHBbIC, BHIOMpPATh 3aKOHBI U
dbopMyIibl, HEOOXOAMMBIE [UIsl pPELICHUs,, MPOBOAUTH pacdy€Tbl W OLCHUBAThH
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUeHUS (PU3HUUECKOM BEIMUUHBI,



. pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEUIUTh IMPH MOMOIIU
$u3MYeCKUX  METOAOB, HCIIONB3YysS OMUCAaHHE  HCCIEIOBAHMS, BBIICIATH
IIPOBEPSAEMOE MPEAINOIOKEHNE, OLICHUBATh MPABHIIBHOCTh MOPSAIKA MPOBEACHUS
UCCJIEIOBAHUSI, JI€NIaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YIbTaThl HAOMIOACHUN U
OTIBITOB;

. OPOBOAUTH OMBITHI O HAOMIOACHUIO (PU3MYECKUX SBICHUN WIH
¢usznyeckux CBOMCTB Ten (uM3ydeHHe BTOporo 3akoHa HploToHa, 3akoHa
COXpaHEHUsI PHEPrUH, 3aBUCUMOCTh MEeproAa KoJeOaHUil MPYKUHHOTO MasTHHUKA
OT MAacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCThH OT aMILTUTY]IbI MaJIbIX
KoJIeOaHMM, MPSIMOIUHEHHOE PACTIPOCTPAHEHHUE CBETA, pa3jloKeHue Oeoro cBera
B CIEKTp, WU3YYEHHUE CBOMCTB HM300paX€HUS B IUIOCKOM 3€pKaje U CBOICTB
n300paXkeHusl TpeaMera B coOuparonied JMH3e, HaONIOJACHUE CIUIOMIHBIX U
JUHEHYaThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSATEIBHO COOMpAaTh YCTAHOBKY U3
n30BITOYHOTO Habopa 00OpYyIOBaHMS, OMMCHIBATh XOJ OIbITAa U €r0 Pe3yJIbTaThl,
bopMyIMpPOBATH BHIBOHI,

. OPOBOAUTH TPH HEOOXOAUMOCTH CEPHUI0 TPAMBIX H3MEPEHUH,
ompeneNissl CpeHee 3HAYeHUE HU3MepsieMod BenuduHbl ((POKYyCHOE paccTOsSHHUE
coOuparoieii  JHMH3BI),  OOOCHOBBIBaTH  BBIOOp  crmoco0a  WU3MEpEeHHUs
(M3MepUTENBHOTO MPUOOpa);

. MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIONb30BAaHUEM TIPSMBIX H3MEpEHUH (3aBUCUMOCTh NYTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBIJKEHHUM 0€3 HadajJbHOM CKOpPOCTH, Nepuoaa KojeOaHui
MaTEeMaTUYeCKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS CBETa
OT yria TaJeHWs M yrja TPEeJIOMJICHUS OT Yyria NajJeHHs): IUIAHUPOBATh
UCCJIEI0BAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIyYeHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

. IPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH (CpemHss
CKOPOCTh U YCKOpPEHHE Tejla NpPU PaBHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE
CBOOOHOTO MaJeHMUsI, KECTKOCTh MPYKUHBI, KOA(D(PUIIMEHT TPEHHs CKOJIbKEHUS,
MexaHuveckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJjieOaHuM
MaTEeMaTHYeCKOr0 U MPY>KMHHOTO MasTHUKOB, OINTHYECKass cujia coOuparomien
JUH3BI,  PAJAWOAKTHBHBIM  (OH):  IJIAHUpPOBaTh  U3MEPEHHS,  COOHMpaTh
OKCMIEPUMEHTATIBHYIO YCTAHOBKY U BBHITIOTHATH U3MEPEHHUS, CICTYS TMPEI0KCHHON
WHCTPYKIIMU, BBIYUCIATH 3HAYECHUE BEIUYMHBI W AHAIM3UPOBATH IOTYYCHHBIE
pEe3yJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUM;

. coONIO/aTh TpaBWja TEXHUKH O€30mMacHOCTH Tpu  paboTe C
71a060paTOPHBIM 000PYAOBAHUEM;



. pa3ianyaTh OCHOBHBIC NMPU3HAKK HM3YyUYEHHBIX (U3NYECKUX MOJETEH:
MaTepuaibHas TOYKa, a0COIMIOTHO TBEPJOE TEIO, TOUEUHBIA MCTOUYHHUK CBETA, YU,
TOHKas JIMH34, JITaHETapHAasl MOJIEb aTOMA, HyKJIOHHAsI MOJIEJb aTOMHOTIO $]1pa;

. XapaKTepU30BaTh MPUHIMIBI JACUCTBUA HW3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOIl HAa HMX ONHUCAHUS (B TOM 4YHCIE: CHUIOMETP,
JATYMKU MOJIOKEHHUS, PACCTOSHUSA U YCKOPEHUS, PAKeTa, 3X0JIOT, OUKH, IEPUCKOII,
doroanmapar, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunscona), wucnonp3yss 3HaHMS O CBOWCTBAaX (DU3MUECKUX SBJICHUU U
HeoO0XoauMble (PU3NUYECKNE 3aKOHOMEPHOCTH;

. UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, HM3MEPUTEIbHBIX MNPUOOPOB U TEXHOJIOTMYECKHUX
IIPOLIECCOB MPU PELICHUU YYEOHO--TIPAKTUUYECKUX 3a]1ay, ONTHYECKUE CXEMBbI IS
NOCTPOEHUS U300paKEHU B IIJIOCKOM 3epKajie U coOuparoien JuH3e;

. OPUBOJUTH TNPUMEPHl (HAXOAUTh MH(OpPMALMIO O TIpUMepax)
MPaKTUYECKOTIO MCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM >KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUsS 3J0pPOBbsI U COOJIOJIEHHUS HOPM HKOJOTHYECKOTO
IIOBEJICHUS B OKPYIKAIOILEH CpeEAE;

. OCYIIECTBIATh MOMCK HHpOpMauu (U3NYECKOTO COJEP)KaHUS B
HNuTepHeTe, caMOCTOSTENbHO (HOPMYIUPYsT MOUCKOBBIN 3ampoc, HaXOAUTh IyTH
OINpEENeHHs] JOCTOBEPHOCTH MOJIYyYEeHHOW MH(GOPMAIMK HA OCHOBE MMEIOIIUXCS
3HAHWU U JTOTIOJHUTENBHBIX UCTOUYHUKOB;

. UCIOJB30BaTh IPH  BBHINOJHEHUM Y4YEOHBIX 3aJaHUM  Hay4yHO--
HOMYJISIPHYIO JIUTEpaTypy (PU3MUECKOro COJIEp)KaHus, CIpPaBOYHBIE MaTepHaIbl,
pecypcbl cetu WHrepHeT, BiaAeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HMH(OpPMAIMM W3 HECKOJIbKUX HCTOUYHUKOB (PU3MUYECKOTO COJIEpKaHus,
nyOJMYHO TPEACTABNIATH PE3yJbTaThl MPOEKTHOM WM HCCIIEI0BATEIbCKON
JNEATENBbHOCTH, IIPU 3TOM TPAMOTHO MCIIOJb30BaTh WU3YYCHHBIM IOHITUHHBINA
anmapar M3y4aeMoro pasiena (pU3MKM U CONPOBOXKAATH  BBICTYIUJICHHUE
npe3eHTalnuen ¢ ydéToM 0COOCHHOCTEH ayAUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMH OKPYKAKOIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHE BEMecTEa https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHBIE COCTORHI Betmecta https://m.edso0o.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edso00.ru/7f416194



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

bubmuoreka [JOK

32 HHepuus, Macca, IwoTHOCT, 4 ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3neu 4. laBienue TBEPABIX TeJl, :KUAKOCTEN U Ia30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 Alaprertue xatxoCTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMoc(eprioe raperiite ° https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
>1 Paora u MOIHOCTE 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5 1
POCTRIE MEXAHHIMET https://m.edso0.ru/7f416194
bubmuorexa [JOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6

Pa3nen 4. CBeToBbIe ABJICHUSA



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

4.1 3aK0oHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmorexa LOK
' pactpoctp https://m.eds00.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3znea 5. KBanToBble SIBJIEHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> Crpoenne aTomHoro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 7 1 1
53 FICPHbIC peaKitit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNHE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27

36


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

7 KIIACC
KoumnuectBo yacos
Ne JlaTa
/i Tema ypoka Beero KonTposbHbie IIpakTuyeckue n3yeHns
padoThI padoTsbI
1 ®u3nka — Hayka o npupoje. SIBienus 1
MIPUPOJIBI
5 ®dusnyeckue saBieHUA. Pusnyeckue 1
BEJIMYUHBI
3 N3mepenne pu3nueckux BeIUYUH 1
4 Ypok-uccnenosanue " Mzmepenue 1 1
(bu3HYECKUX BEINIUH "
Crpoenue BeniectBa. ONBITHI,
5 JTIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE 1
BellecTBa. /[BrykeHre yacTUIl BEIECTBA.
6 ArperatHble COCTOSIHUS BEILIECTBA 1
7
8
9 1
10 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI.
11 O600menue mo pazaeny «lleppoHadanpHbIC 1
CBEJICHHUS O CTPOSHUH BEIIECTBA»
12 Mexanuyeckoe aBuxeHue. PaBHomepHoe u 1
HEPaBHOMEPHOE JIBIKCHUE
13 Cxopoctb. EnuHuiiel ckopoctu 1




14

Pacuer IIyTH U BPpCMCHH ABUIKCHUSA

15 Nueprusa. Macca — Mepa HHEPTHOCTH T

16 [TnoTHOCTH BenecTBa. Pacuer macchl u
o0BbeMa Tesa 1o ero MIOTHOCTH

17 Jlaboparopuas pabota «OnpeneneHue
IJIOTHOCTU TBEPAOTO TEJIA»

18 Permrenue 3agau mo reme "IlnoTHOCTE
BelgecTna"

19 Cuna Kak XapaKTepuCTHKA B3aUMOICHCTBUS
ten. Cuiia ynpyroctu. 3akoH ['yka
Jlaboparopuas pabora «/3yducHue

20 3aBHCUMOCTH pacTsoKeHH (edopMarivm)
MIPY>KUHBI OT MIPHIOKCHHON CHITBDY

21 [[“IBnenue Tsarotenus. Cuia TKeCTH
CBs13b MEX]ly CUJION TSKECTU U Maccoi

22 tena. Bec Tena. Pemenne 3anay mo teme
"Cuna tspxectu"

93 Cuna TSDKeCTH Ha IPYTHX TUTAHeTaX.
du3ndecKkue XapaKTePUCTUKU TUTAHET

24 N3mepenue cui. Jlunamomerp

25 Bec tena. HeBecomocTh

26 CrnosxeHue IByX CUJI, HAIIPABJICHHBIX IO
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAST CHJT

97 Pemenwue 3anaq mo teme
"PaBHoaeiicTByromas cuin”

08 Cuna tpeHus u €€ BuIbl. TpeHue B mpupoie

U TEXHUKE




Jlaboparopuas pabora «3ydyeHue
3aBUCHMOCTH CHJIbI TPEHHS CKOJIBKCHHUS OT

29 CHJIBI JIaBJICHUS U XapaKTepa
COIPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOLIEH CHJIIbI
Pewenne 3amau no remam: «Bec Tenay,

31 «I'paduueckoe m3o0pakeHne cmn, « CHITbD»,
«PaBHOAEUCTBYIOIIAS CHAIDY
KonTponbhas pabota mo Temam:

39 «MexaHunueckoe JIBIXeHuey, «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduyeckoe
n3o0paxeHue cuimy, «CUIbn

33 JaBnenue. CriocoObl yMEHbBILICHUS U
yYBEJIUYEHUS 1aBICHUS

34 JlaBneHue raza. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00bEMa, TeMIieparypbl

35 [lepenaya naBieHus TBEPABIMU TElIaMH,
JKHIKOCTSIMH U razamMu. 3axoH Ilackans

36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE
JEHUCTBUEM CUJIbI TSHKECTH

37 Pemenne 3anau o teme «Jlapnenue B
JKHIKOCTH U rase. 3axkoH Ilackais»

38 Coobmarormumecs: cocyibl

39 I'uapasnmaeckuii mpecc

40 Manomertpsl. I[1opiIHEBON KUIKOCTHBIN
Hacoc

41 ATmochepa 3eMiIH U IPUUKHBL &




CYLLECTBOBaHMS

42 Bec Bo3ayxa. ATMochepHoOe 1aBlieHHE

43 N3mepenue armocheproro nasienus. Onpit
Toppuuennu

44 3aBHCUMOCTH aTMOC(EPHOTO JAaBICHUS OT
BBICOTBI HaJl YDOBHEM MODSI

45 bapomerp-anepoua. ATmocdepHoe qaBieHue
Ha pa3JIMYHBIX BBICOTAX

46 Pemenwue 3amaq mo Teme " AtrmocdepHoe
napjeHue"

47 JlefcTBHE KUIKOCTH U Ta3a Ha IIOTPYKEHHOE
B HUX T€J0. ApXHUMe0Ba cuila
JlaGopatopHnas pabora «OnpezneneHue

48 BBITAJIKUBAIOLLEH CUJIBI, JENCTBYIOLIEH HA
TEJ0, IOTPYKEHHOE B )KUJIKOCTh
JlaGopatopHast paboTa 1o Teme

49 «HMccnenoBanue 3aBUCUMOCTH Beca Tella B
BOJIE€ OT 00bEMA MOTIPYKEHHOH B KUAKOCTb
4acTH TeNa»

50 [TmaBanue Ten
JlaGopatopnas padora "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYHUPOBAaHUE JIOAKHU U
onpezeeHue €€ rpy30noabEMHOCTH"
Pemenue 3anaq no remam: «IlnaBanue

52 cynoB. Bo3nyxomnnaBanue», «/laBieHne
TBEPABIX TN, KUAKOCTEN U Ta30B»

53 KontponsHas pabora no teme «/lapnenue

TBCPABIX TCII, )KI/II[KOCTGI\/'I U ra3oB»




54 Mexannyeckas pabora
55 MomHocTs. EnuauIBI MOIHOCTH
56 VYpok-uccnenoBanue "PacyéT MOIHOCTH, 1
pa3BUBaEMOM MpHU MOIBEME IO JecTHUIIE"
57 IIpocteie Mexanu3msl. Peryar. PaBHoBecue
CHWJI Ha phluare
Prruaru B TexHuke, ObITY U IPUPO/IE.
58 Jlabopartopnas pabora «MccnenoBanue 0.5
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3agau no reme «Ycnosus
paBHOBECHSI phIUara»
KoaddumnmenT mone3noro neicTBus
60 Mexanmu3ma. Jlaboparopuas pabora 0.5
«3mepenune KII/] HakKIOHHOM MIOCKOCTH»
61 Pemenne 3ama4a no teme "Pabora,
MotrHocTh, KIT/I"
62 Mexanuyeckas sHeprusi. Kunernueckas u
MOTEHIMAIbHAs SHEPT U
63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU
YPOK-2KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
64 N3MEHEHNI KHHETHYECKON 1 ITOTeHITHaTbHON 1
SHEPTHH MPHU CKATHIBAHHUH TEJIa IO
HAaKJIOHHOM TUIOCKOCTH"
65 KonTponpHas pabota o Teme «Pabora u
MOIIHOCTb. DHEPIHs»
66 PezepHblil ypok. Pabota ¢ TekcTamu mo

TeMe "MexaHnueckoe aBikeHne"




PesepBHelit ypok. Pabora ¢ TekcTamu mo

67 teme "JlaBieHue TBEPABIX TEIl, KUAKOCTEH 1 1
razos"
PesepBHeIit ypok. Paborta ¢ TekcTamu 1o
68 1
teMe "Pabota. MomHocTs. DHeprus”
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12




8 KUIACC

KoanuecTBo 4acoB

Ne JlaTa
/i Tema ypoka Beero KoHTpoJbHbIe IIpakTHYeckue e ——
padoThI padoThI
OcHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
1 KHMHETUYECKOM TEOPUHU U UX OIBITHBIE 1
MTOATBEPKICHUS
Temneparypa. 1
2 BuyTtpennss sueprus. CriocoObl U3MEHEHUs
BHYTpPEHHEH SHEPrUu
3 Bune! Teronepenayu 1
4 KonnuecTBo Temnotel. Y aenpHas 1
TEIJI0EMKOCTh
Pacuer konmmuecTBa TEIIOTHI, HEOOXOAUMOTO
5 JUIsl HAarpe€BaHUsl TeJla U BbIIEISIEMOI0 UM 1
MIPU OXJIaXKICHUU
6 YpaBHeHHE TEIIOBOro OanaHca. 1
TennooOMeH U TemI0BOE paBHOBECHUE
Jlaboparopnast paborta "HccnenoBanue
SIBJIGHUS TETUI00OMEHA MPU CMEIINBAHUN 1 1
XOJIOJTHOW Y TOpsiYeit BOABI"
1
JlabopaTtopHas pabota "OnpeneneHue 1 1
YZEIbHOU TEIUIOEMKOCTH BELECTBA"
DHeprus TOIUMBa. Y IeibHas TEIIoTa 1
CrOpaHus




IInaBnenue u oTBepIEBaHUE
KPUCTAJUNIMYECKUX Te. Y IeNbHas TenjaoTa
IUTaBJICHUS

Jlaboparopuas pabota "Onpenencaue
YAEIbHOU TEIJIOTHI TIJIaBICHUS Jibaa"

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Ucnapenue

Kunenue. VY aenbHas TemjioTa
napoo6p3303aHI/I;I N KOHACHCAalluH.
3aBHCHUMOCTh TEMIICPATYPhbl KUIICHUA OT
aTMOC(bepHOFO JaBJICHHUA

Bnaxxnocts Bo3znyxa. JlabopaTopnast pabora
"OnpeneneHue OTHOCUTEIbHON BIAXKHOCTH
BO3/ayXxa"

Pemenue 3ana4 Ha onpesiesieHne BIa)KHOCTH
BO31yXa

[TpuHIUIBI paOOTHI TETIJIOBBIX JABUraTENCH.
[TapoBast TypOuHa. /|Burarenb BHyTPEHHETO
CrOpaHUs

KII/I TermoBoro npuratens. TemnaoBbie
JIBUTATENH U 3alIUTa OKpPYKarolel cpeibl

3aKOH COXpaHEeHMsI U MTPEBPALCHHS SHEPTUN
B TEIIOBBIX IpoIeccax

[ToaroroBka Kk KOHTPOIBHOU paboTeE MO TeEMe
"TermnoBble aBieHnsa. I3Menenne
arperaTHbIX COCTOSIHH BemecTna'

KonTtponbHas pabora o Teme "TemnoBsie
sBJIeHUs. lI3MeHeHune arperaTHeIX COCTOSIHUM




BermrecTna"

DnekTpusanus tei. [[Ba pona
AIEKTPUUECKUX 3apsI0B

Ypoxk-uccienoBanue "DaeKTpu3amus Tei
WHAYKIMEH U PU COTPUKOCHOBEHUM"

B3aumojeiicTBue 3apsKEHHBIX Tell. 3aKOH
Kynona

Onexrpuueckoe noie. HanpspkeHHOCTD
IIEKTpUYECKOro noiis. [IpuHnumn
CYNEPIIO3ULIMU JICKTPUYECKHUX TOJIEH

Hocurenu snexTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

[IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXPAHEHUS JIIEKTPUYECKOTO 3apsaaa

Pemenue 3a1a4 Ha MpUMEHEHNE CBOICTB
ANEKTPUUYECKUX 3apsI0B
DNEKTPUUECKUN TOK, YCIIOBUS €70
cymecTBoBanus. MlcTouHukH
NEKTPUYECKOTO TOKA

JIeNCTBUA DIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
ANEKTPUYECKOTO OISl Ha TPOBOJAHUKH U
JUDJIEKTPUKA"

3JICKTpH‘ICCKHfI TOK B METaJljiaX, XUJKOCTAX
n rasax

DneKkTpruyecKas erb U €€ COCTaBHBIE YaCcTH

Cuna Toka. JlaboparopHnas pabota
"N3mepenue u peryaupoBaHue CUilbl TOKa"

0.5

45



DnexTpuueckoe HanpskeHue. Bonbtmerp.
JlaGopaTtopHas pabora "M3mepenue u
peryjiupoBaHue HanpsH>KeHUs"

0.5

CornpoTuBiieHHE POBOAHUKA. Y ACIIBHOE
COIIPOTHBIICHUE BEILIECTBA

JlabopaTopHas paboTa "3aBUCUMOCTh
AJIEKTPHUYECKOTO COTTPOTHBIICHUS
MIPOBOJIHUKA OT €T0 JJTUHBI, IO I1
MIONEPEYHOr0 CEUYEeHUs U MaTepuana”

3aBUCUMOCTb CHUJIbI TOKA OT HAMPSHKEHUS.
3akoH OMa 1l yyacTKa Lenu

Jlaboparopnas padota "Hccienoanne
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

IlocnenoBaTenbpHOE B napajajiCJbHOC
COCIMHCHUS IMTPOBOAHUKOB

JlaGopatopHnas pabota "IIpoBepka npaBuia
CJIOYKEHUS HAIIPSKEHUN ITPU
IIOCJIEI0BATEIILHOM COEIMHEHHUH JIBYX
pe3uctopon"

JlaGopatopHnas pabota "IIpoBepka npaBuia
JUIS CUJIBI TOKA TPU MapajieIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemenue 3aga4d Ha NPHUMCHCHUC 3aKOHA Owma
I Pa3IMYHOr0 COCANHCHUA TPOBOAHHUKOB

PaboTa 1 MOITHOCTH IEKTPHUIECKOTO TOKA.
3akon Jxoyns-Jlenma




Jlaboparopnas pabota "Onpenencaue
paboThl M MOILITHOCTH JIEKTPHUYECKOTO TOKA"

DJNeKTpUYeCcKUe ey U MOTpeOnuTenn
AJIEKTPHUECKO YHEepruu B ObITy. KopoTkoe
3aMbIKaHUE

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella
" uXx B3aumoacucTsus. I1ocToSHHBIN
AIEKTPUICCKUN TOK"

KonTponbhas pabota no teme
"DnekTpuuecKkue 3apsaasl. 3apsyKEHHbIE Tea
U uXx B3aumoaencTsus. I10CTOSHHBIH
AIEKTPUIECKUN TOK"

ITocTostnHEIC MarHuThbl, UX BSaHMOﬂCﬁCTBHC

Ypok-uccnenosanue "M3yuenue nonaen
MMOCTOSSHHBIX MarHUTOB"

MarnutHoe nosne. MarautHoe mnose 3emMiu u
€ro 3Ha4YeHHe U1 KU3HU Ha 3emiie

OmnsIT OpcTena. MarHuTHoe noJie

QJICKTPHUYCCKOI'0 TOKa MarsauTHog€ I10J1e
KaTyliK1 ¢ TOKOM

HpI/IMeHeHI/Ie OJICKTPOMArdHuTOB B TCXHHUKE.
JlabGopaTtopHas pabota "M3yueHue aeicTBus
MarHMTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM"

0.5

DNeKTPOBUTATENH IOCTOSTHHOTO TOKA.
Hcnionp30Banue IeKTpoABUraTe e B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHas padota "KoHCcTpynpoBaHue u




u3y4deHune paboThl AIEKTpoABUTATEINS"

OnbiTel Papajes. 3aKOH JIEKTPOMarHuTHON

nHaykuud. [Ipasuno Jlenna 1
OnexrporenepaTop. CriocoObl MOIyYEHUS
3NEKTPUUECKON SJHEPTUU. DIEKTPOCTAHIIUN 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHUH
[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME 1
"DJIeKTpUYECKUE U MAarHUTHBIC SIBJIICHUS"
KonTponbhas padota no teme 1
"DJeKTpUYECKUE U MATHUTHBIC SIBIICHUS"
PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1
teme "TemnoBble siBIeHUS"
Pesepaublit ypok. Paborta ¢ Tekcramu mo 1
teMe "[locTosHHBIHN 2neKTpuyecKuii ToK"
Pesepublit ypok. Pabota ¢ Tekcramu mo 1
Teme "MarauTHeie siBICHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 145




9 KUIIACC

KoanuecTBo 4acoB

Ne JlaTa
/i Tema ypoka Beero KoHnTpoJbHbIe IIpakTH4eckue e ——
padoThI padoThI
1 Mexanunueckoe aBuxenue. MarepuaibHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JBMKEHUS
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1
4 HepaBHoMepHOE NMPAMOIMHENHOE ABUKEHHE. 1
CpenHsisi © MTHOBEHHAsl CKOPOCTh
5 [TpsMonuHetHOe paBHOYCKOPEHHOE 1
JIBU)KEHUE. Y CKOpEHUE
CxopocTb MPSIMOJIMHEIHOTO
6 paBHOYCKOpPEHHOTO JBMKeHus. [ paduk 1
CKOPOCTH
7 Pemenue 3agau va PITJ{ u PYII/] 1
8 OTHOCUTE/IbHOCTb ABUMKEHUSA
9 CBoboxnoe nagenue ten. OnbiTel [anunes 1
PaBHOMEpHOE IBM)KEHNE IO OKPYKHOCTH.
10 [Tepuon u yactora oOpamieHus. JInneitnas u 1
yrioBast ckopoctu LleHTpocTpeMuTenbHoe
YCKOpEHHUE
11 [lepsslii 3akoH HetoToHa. BexTop cuiibt 1
12 Bropoit 3akon HeroToHa. 1

PaBHOelicTBYIOIIAs crta




13

Tpertunit 3akon Hetotona. Cyneprno3unus Cuit

Pemrenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB

14 Herorona

15 Cwita ynpyrocta. 3akoH ['yka

16 Pemenue 3anau no teme «Cuiia ynpyroctu»

17 JlaGopaTtopHas pabora «OnpeneneHue
YKECTKOCTHU MIPYKUHBDY

18 Cuna tpeHus

19 Pemenue 3amay no teme «Cuina TpeHUs»

20 JlabopaTtopnast pabora "Ornpeznenenue
Kod(duIMeHTa TPEHHs CKOJIbXKEeHUS"

21 Pemenue 3anay no teme "3akons! HproToHA.
Cwuita ynpyroctu. Cuna TpeHus”

99 Cuna TsKeCTH M 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaeHUS
VYpoxk-koHpepennus "JIBuxeHue Tea BOKPYyT

23 rpaBUTalMOHHOTO IeHTpa (ComHeyHas
cuctema). ['amaktuku"

24 Pemenne 3amau no teme "Cua TSKECTH U
3aKOH BCEMUPHOTO TATOTeHUA"

o5 [IepBas kocMHuueckas CKOPOCTb.
HesecomocTs u nieperpysku
PaBHOBecue MaTepraIbHON TOUYKH.

26 AbcomoTHO TBEpOE Teno. PaBHOBecHe
TBEPJOTO TeJIA C 3aKPEIUIEHHONW OCBIO
BpalleHus

27 MowmeHnT cuisl. LeHTp TsKECTH

50



Pemenue 3aga4d mo reme "MOMEHT CHIIBL.

28
LenTtp TsxecTn"
[MonroroBka Kk KOHTPOJIBHON pabOTE MO TeMe

29 "MexaHUYECKOE JBUKEHHUE.
B3aumoneiictBue ten"
KonrtponbHas padora no reme

30 "MexaHn4yecKoe IBUKEHUE.
B3aumoneiictBue ten"
Nmnynbsc Tena. Ummynsc cuiiel. 3aKoH

31 COXPAaHEHHUs UMITyJIbca. YTIPYTo€e U
HEYIPyroe B3auMOCHCTBHE

32 Pemenue 3amgau o reme "3akoH cCOXpaHEHUS
uMItyjibca'

33 VYpoxk-kordeperuus "PeakTuBHOE IBIKEHHE
B IIPUPOJIE€ U TEXHUKE"

34 Mexanunueckasi paboTa 1 MOLUTHOCTb

35 PaboTa criibl TSDKECTH, CHITBI YIIPYTOCTH U
CHUITBI TPEHUS
JlaGopatopHas pabota «Onpeznenenue

36 paboTHI CUJIBI TPEHHSI TTPH PABHOMEPHOM
JBY)KEHUH TEJa TI0 TOPU30HTATEHON
TIOBEPXHOCTHY

37 Cs13b sHepruu u paboTsl. [loTeHnuansHas
SHEprus

38 Kunernueckas sueprus. Teopema o
KUHETHYECKOU IHEPTUU

39 3aKOH COXpaHEHUs DHEPTUU B MEXaHUKE

40 JlaboparopHnas pabota «3y4ueHue 3akoHa




COXPAaHCHUS SHCPTUM»

KomnebarenbHoe ABUMXEHUE U €T0

4 XapaKTEePUCTUKU

42 3aryxatomue KojiebaHus. Beinyk1eHHbIS
kosebanus. Pezonanc

43 MareMaTHuuecKuil U NPy KUHHBIN MasiTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh IEPUOAA

44 KoJIe0aHUM OT )KECTKOCTH MPY>KUHBI U MacChl
rpy3a»

45 [IpeBparienre SHEPTUU MPU MEXAHUYECKUX
KOJICOaHUIX
JlabGopaTtopHas pabora «OrnpeneneHue

46 4acTOTHI U NIEPUO/A KoJeOaHU NPy KMHHOTO
MasITHHKa»
JlabopaTtopHas pabota «IIpoBepka

47 HE3aBUCUMOCTH TIepHo/ia Koiebanuii rpysa,
MO/IBEIICHHOTO K HUTH, OT MACChl Ipy3a»
Mexanunueckue BoaHbI. CBOMCTBA

48 MexaHu4ecKux BOJIH. [IpononbHbIe U
MOTIEPEYHBIE BOJIHBI

49 Ypok-koHpepenmus "MexaHn4ecKue BOTHBI
B TBEpAOM Tene. CelicMuueckue BOIHBI"

50 3ByK. PacmipoctpaneHnue u oTpakeHHUe 3ByKa

51 Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"

59 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

53 VYpoxk-koHpepenuus "YabTpa3ByKk u




UH(Pa3BYK B IPUPOJE U TEXHHUKE"

54

55

56

[ToaroToBka K KOHTPOJIBHON pabOTE MO TEMe
"3akoHbI coxpaHeHusl. MexaHnnueckue
KoJie0aHusl U BOJHBI"

KoHTposbHast pabota 1o Teme "3akoHbI
coxpaHeHus. Mexanndyeckue KoyiebaHus u
BOJIHBI"

SHGKTpOMaFHI/ITHOC I10JIC.
BHGKTpOMaFHI/ITHbIe BOJIHBI

57

58

59

CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJTH
Ypok-kondepenus "llkana
9JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue
3JIEKTPOMArHUTHBIX BOJIH U1 COTOBOM
cBs3u"

Ypok-uccnenosanue "M3ydeHue cBONCTB
9JIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO
MoOMIIBHOTO TenedoHa"

60

Pemenne 3a1a4 Ha ONpeCaACIICHUEC YaCTOTEI U
JJINHBI SHGKTpOMaFHHTHOﬁ BOJIHBI

61

62

63

DneKTpOMarHuTHast MPUPO/ia CBETA.
CxopocTts cBeTa. BoaHOBBIE CBOKCTBA CBETA

Hcrounuku ceera. [Ipsmonunennoe
pacnpocTtpaHeHue cBera. 3atMeHus CoHua u
JIyHbl

3aKOH OTpa)keHus cBeTa. 3epkana. Pemenne
3a/1a4 Ha IPUMEHEHNE 3aKOHA OTPAXKEHUS
CBETa

64

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS




CBCTa

[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.

65 Hcnonp3oBaHre MOTHOTO BHYTPEHHETO
OTpa)KEHHsI B ONTUYECKUX CBETOBOJAX
JlaGopaTtopHast pabdota "HcciaenoBanue

66 3aBHCUMOCTH YTJIa IPEJIOMIICHUSI CBETOBOTO
Jy4a OT yIJia aJieHus Ha TpaHulne "Bo3yX-
cTekno""

Ypok-koHpepennus "Vcnons3oBanue

67 MOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68 JIun3el. OnTHYecKas Cuiia JTMH3BI

69 [TocTpoenune n300pakeHHI B JIMH3aX
JlaGopaTtopHast pabota "Onpenenenue

70 (OKYCHOT'O PaCCTOSTHUS U OTITUYECKOM CHITBI
coOuparorien TUH3bI"

71 VYpok-koHpepenius "Ontuyeckue JTMH30BbIE
npuOopsr"

72 I'na3 xak ontuyeckas cucrema. 3peHue

73 VYpok-koHpepenmus "lepextsl 3penus. Kak
COXPAaHUTH 3peHue"

Paznoxenue 6enoro csera B criekTp. ONbITHI

74 Hprorona. CoxkeHue CreKTpalbHbIX [IBETOB.
Hucniepcus ceera
JlaGopatopHas pabota "OnbITh IO

75 pasIoKEeHUIo OeI0ro cBeTa B CIIEKTpP U

BOCITPHUATHUIO IBETA MPCIMETOB IIPU UX
HaOJIOJICHUY Yepe3 MBETOBbIC (PHIIBTPHI"




Ypoxk-npaktukym "BosaHOBBIE CBOMCTBA

76 CBeTa: IucIiepcus, uHTephepeHIus u
nudpakmus"

77 OmnwiTel Pe3epdopaa u ruranetapaas MoJieb
aToMa

78 [Toctynatel bopa. Monens aroma bopa

79 Hcnyckanue u MOTJIONIEHUE CBETa aTOMOM.
KBantbl. JInHeyaTbie CIEKTPHI

80 Ypok-npaktukym "HaOroieHne CrieKTpoB
ucIyckanus'"

81 PagyoakTuBHOCTE 1 €€ BUIBI

82 Crtpoenue atoMHoro siapa. Hykinonnas
MOJIETh

83 PanuoakTuBHBIEe IpeBparienus. 30Tombl

84 Pemenne 3amau mo teme: "PagnoakTUBHEBIE
peBpalicHus "

85 [Tepuon momypacnana

86 Ypok-koHpepenuus "PagroakTuBHbIE
U3ITy4eHUs B IPUPOJIE, METUITMHE, TEXHHUKE"

87 SnepHbie peakiuu. 3aKOHBI COXPAHECHUS
3apsA0BOrO U MacCOBOTO UHCEN

88 DHeprus CBA3U aTOMHBIX sijiep. CBsA3b MacChI
U DHEPTHH

89 Pemenne 3anau no reme "Anepusie peakuuu”

90 Peakmuu cuHTE3a M IeTICHUS siIep.
Ucrounnku sneprun CosHIA U 3BE3T

91 Ypok-koHpepenuus "SnepHas sHepreTUKa.
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JleficTBHS paguOaKTUBHBIX U3Iy4YECHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
92 "DJIeKTPOMarHuTHOE TOJIE.

DJeKTpoMarHuTHbIe BoJiHbI. KBaHTOBBIE
sBieHus"

KonTponbhas pabota no teme
93 "DJIeKTPOMarHuTHOE TIOJIE.

DneKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE
saBieaus"

[ToBTOpenue, 0600meHNe. JlTabopaTopHbIe

94 n L n
pa6OTLI 110 KypCy BzaumopeiictBue Ten

IToBTOpenue, 0600eHNE. Perenue
95 pacueTHBIX M Ka4eCTBEHHBIX 3a/a4 10 TeMe
"TennoBsle nmporecch"”

[ToBTOpenue, 0606meHue. Pemenue
96 pacYeTHBIX U KAaYeCTBEHHBIX 33J1a4 110 TEME
"KIIJI TerioBbIX aBurarencii'”

[ToBTOpenue, 0606meHue. Pemenue
97 PACUCTHBIX U KAYCCTBCHHBIX 3aJia4 110 TCMC
"KIIJ] anexkrpoycTtaHOBOK"

[ToBTOpenue, 0606menHue. JlabopatopHbie

98
paboTsl 1o Kypcy "CBeToBbIe sIBICHUS"
[ToBTropenue, 0600meHue. Pabora ¢

99 TEKCTaMU 110 TeMe "3aKOHbI COXpPaHEHUS B
MeXaHUKe"

100 [ToBTOpenue, o0ob6menue. Padora ¢

Tekctamu 110 TeMe "Kosedauus u BoJHbBI"




[ToBTopenue, 0600menue. Padora ¢

101 1
TekcTamMu 1o TemMe "CBeTOBEIC SBJICHUA"
[ToBTopenue, 0600mmenue. Padora ¢
102 TekcTamu 1o tTeme "KBaHToBas u siepHast 1
¢duznka"
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27
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