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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPa3YIOIINM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPEIOCTaBIsIeT Hanbosee sSiCHbIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJTy4YCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha u3zyuenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIeN0), B 8

KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeAeNt0).

Pabouas npoepamma no gusuxe peanruzyemcs ¢ ucnonv3oeanuem cpeocma

06y'~l€HM}Z u eocnumdaHusi yenmpa 06pa306aHuﬂ ecmecm@eHHOHayttHoﬁ u



mexnono2uieckou HanpasienHocmet « Touxa pocmay: nabop OI'D ¢uzuka,
yugposas nabopamopus no gusuxe (yueHuveckas), HOymoyk c
npeoyCmaHo8IeHHbIM NPOCPAMMHBIM 0becneyeHuem «L{ugposas nabopamopus
PEJIEOH».

[Tpennaraemslii B mporpamMmMe no (pu3HKe mepeyeHpb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHATEIIbHBIN XapaKTep, yUUTeIb JeiaeT BEIOOP MPOBEICHUS
7ab0opaToOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEH
o0yJaromuxcs, CIUCKa SKCIIEPUMEHTANBHBIX 3aJaHHi, MpeajaraeMblx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.

COJEPKXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAKOIIEr0 MUPA.

@usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, INEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeNWYMHBL. M3MmepeHue @u3anyeckux BelWYuH. PuU3nyecKue
npubopsl. [lorpenrHocts u3mepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKH HW3Y4aloT MPUPOIY.
EcrecTBeHHO-HAyUHBIA METOJ TMO3HAHUS: HAOIIOJCHHE, MOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIMOTE3, OOBSICHEHNE
HaOmogaemoro sieieHus. Onucanue GU3NUECKUX SBICHHUM ¢ ITOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIJIOBbIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SABJICHUS.
2. ®duznueckue nMpuOOPHI U MPOIEAYpa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopnsie pabomel u onvimel.

1. OmnpenesieHHe IIEHBI ICJICHUS IIKAIbl K3MEPUTEIIBHOTO mprbdopa.

2. M3MepeHue pacCTOSAHUM.

3. Hsmepenue o0bEéMa XKUAKOCTU U TBEPJOTO Tea.

4. OmpezneneHue pa3MepoB MalbIX Tell.

5. M3Mepenue Ttemmeparypbl IPU MOMOIIM KUJIKOCTHOIO TEPMOMETpa U

JIaTYUKA TEMIIEPaTypHI.

6. IlpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH IMOJETA
IapuKa, MyIMEeHHOTO TOPU30HTAILHO, TeM OOoJIbIlie, YeM OO0JbIle BHICOTA
Iy CKa.

Paznen 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOEHUM BelllecTBA.



CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHune wuactui BemiecTBa. CBs3b CKOPOCTH JBW)KEHHS YacCTUL[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaINIMYEeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJISIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO ABMKEHHUS.

2. HaGmionenue nuddyzuu.

3. HaOmionenue — siBneHuid,  OOBSACHAIOIIMXCA  NPUTSIKECHUEM  WIH

OTTAJIKUBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOAOM DpsAOB (C  HCIOJB30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBuskeHUe U B3aUMOAeCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MpPH HEPAaBHOMEPHOM JABUXKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SBnenne uHEepUUM. 3aKOH HMHEPUUHU. B3aummopaeicTBHEe TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InmoTHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0BnEMa BelecTna.

Cuila Kak XapakTepucTuKa B3auMmozeicTBus Teil. Cuila ynpyrocTd W 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoil. PaBHOomelcTByromas cuil. Cuiia TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

Hab6nrogenne MexaHn4ecKoro JIBUKEHUS TeNa.

N3mepeHne cKopoCTH NPAMOJIMHENHOTO ABUKEHHUS.
HabGnronenue siBjeHUST MHEPIIHH.

Hab6nronenmne n3MeHeHnsi CKOPOCTH TPU B3aUMOICHCTBUU TElL.
CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxeHue CHJl, HallPpaBJICHHBIX IO OJJHOW MPSMOM.

I A o



Jlabopamopnsie padomul u onvimol.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOI'O JIBHKEHHSI (IIApHKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOMIISL M TaK Jiajee).

2. OmpeneneHrie CpeHEM CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HaKJIOHHOU IUTIOCKOCTH.
OnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

4. OmBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbkeHus (aedopmariyn)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIINE 3aBUCHMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYEHUS J1aBlieHud. J[aBieHue rasa.
3aBUCHMOCTh JaBJIEHHs raza oT oObéma, TemmepaTypbl. [lepenaua naBneHus
TBEPABIMU TEJIAMM, JKUJIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBMaTmueckune
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT riayOuHbl. ['mapocratmyeckuid
napagokc. Coolmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. lIpuunHbl CyliecTBOBaHUS
BO3QylIHOW oOosouku 3emin. OnbiT Toppuuemiu. M3mepenue atmocdepHOro
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpubopsI 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABJICHMS ra3a OT TEMIIEPATypHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mapaBauyeckuit mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTH BBITAIKMBAIOIIEH CUJTBI OT 00BbEMa MOrPYKEHHOM YacTu Tema
Y TUIOTHOCTH >KHUJIKOCTH.
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PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOU KUJIKOCTH.

YciioBuE 11aBaHus TEII: IUIABAHUE WU OTPYKEHUE TEN B 3aBUCUMOCTH OT

COOTHOWIEHHUSI TUIIOTHOCTEU TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTpyKEHHOHN B
KUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHUCTBYIOLIEH Ha  TeEJo,

[IOIPYKEHHOE B JKUIKOCTD.



3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEW CUIIBI, AEMCTBYIOIIEN HA TEIO
B JKMJKOCTH, OT MacChl Tea.

4. ONbITBI, JAEMOHCTPUPYIONIUE 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JEeUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPYKEHHOU B )KUJIKOCTh
YacTH Te€Ja U OT IUNIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYUPOBAHUE JIOOKU U
OIIpEIEIIEHUE €€ TPYy30NO0ABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUs.

Mexanuueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [I[pumMeHenre nmpaBuia paBHOBECHUSI phluara K 0JIOKY. «30J10Toe
npaBuio» Mexanuku. KIIJ[ npocTteix Mexanu3moB. [IpocTeie MeXaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas W TNOTEHUUAJIbBHAS DHEPTHS.
[IpeBpaieHre OTHOTO BU/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPTrUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenrie pabOThl CUIIBI TPEHUS MIPU PABHOMEPHOM JIBUXKCHUU TeJa 10

TOPU30HTAIBLHON MMOBEPXHOCTH.
2. HccrnenoBanue yCclIOBUM PaBHOBECHS pblyara.
3. H3mepenue KII/] HaKI0OHHOM IJIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPaHECHUS MEXAHUYECKON SHEPIHUH.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMBIThI, TMOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHWE CBOWCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJIAPHO--KUHETUUECKOU TEOPHUH.
CmaurBaHu€ U KaOWUISIPHBIE ABJIEHUS. TEnIoBoe paclIinpeHue U CKaTue.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTpeHnsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
TerIonepeaya u CoBepIieHne padboThl. Busl Temionepenayu: TermionpoBOAHOCTD,
KOHBEKIIHS, U3ITyUYEHHE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [limaBnenue wu



OTBEPJICBAHHE KPUCTAUIMYECKUX BEUIECTB. YJenbHAas TEIUIOTa IUJIaBJICHUS.
[TapooOpa3oBanne u koHaeHcanus. Mcmapenwe. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JABJICHUS.

BiaxxHocTs Bo3ayxa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ[ TtemmoBoro nBurarens.
TennoBsle ABUTaTENN U 3aIATA OKPYIKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILIEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

AR N

HabGnronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HabGmronenue siBjeHU cMaurBaHUs U KallWJUISIPHBIX SIBJICHHM.
Habmrofgenue TemioBoro pacuupeHus Tel.

V3meHeHnne naBieHUS Ta3a IMPU U3MEHCHHH 00bhEMa M HArpEBaHWH WIIA
OXJTXKICHUH.

[IpaBuna n3MepeHus TeMITepaTyphbl.

Bunb! Teruionepenauu.

OxJtaXKJIeHue TIPU COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHHH padOTH BHEITHUMH CUITAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xurenus.

. HabmroieHue nocTostHCTBa TeMIEpaTyphl MPH TJIaBJICHUH.
13.

Mopenn TemJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUSL.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIU caxapa.
OnpIThl MO0 HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeseneHue gaBieHUs BO3yXa B OaJJTOHE IIIPUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JaBJICHUS BO3JyXa OT €ro
00béMa M HarpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUNMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUITMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
TEeIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanre sBICHHS TEIIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW U
ropsiuyer BOJIBL.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HArPEThIM METATUIMUYECKUM LIMIIHHAPOM.

10. OnpenenieHne yeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca ucnapeHusl.

12. OnipeniesiecHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/TyXa.

13. OnpenesieHue yIeTbHON TEIUIOTHI IIABJICHUS JIhJA.

Paznen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYeCKuX 3apsnoB. BzaumopercTBue
3apspKeHHBIX  Tenl. 3akoH KynoHna (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKCHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro noiisd. IIpuHnmm
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu saeKTpuyecKux 3apsjoB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenue aroma. IIpoBOJNHMKM W  JMRJIGKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUCCKHUI TOK B KUJIKOCTIX M razax.

Onektpuueckass nenb. Cuna  Toka.  DJIEKTPUUECKOE  HaIpsHKEHHUE.
ConpoTHuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBIICHUE BEIIECTBA. 3aKOH Oma
17151 ydyacTka nenu. [locinegoBarenbHoe U mapauieIbHOE COETMHEHNE MPOBOIHUKOB.

PaGota ® MOIHOCTH dJeKTpUuecKkoro Toka. 3akoH JDxoyms—JleHia.
DIeKTPUYECKUE 1ISTTH U TTOTPEOUTENH IJIESKTPUUECKOM dHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

ITocTostHEBIE MarHUTHL. B3anmoaencTBre MOCTOSHHBIX MArHUTOB. MarHuTHoe
rmoje. MaroutHoe mojie 3eM/IM M €ro 3HaueHHe I KW3HKM Ha 3emiie. OmbIT
Opctena. MarHuTHOE MoJIe IEKTPUIECKOro Toka. [I[puMeHeHune 3JIeKTpOMarHuToB
B TeXHHUKE. JIeHiCTBME MAarHUTHOTO TOJIS Ha MTPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb
MOCTOSAHHOTO TOKa. Mcrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

OnbiTel Dapajnes. SIBieHre dIEKTpOMAarHuTHON MHAyKIuuU. [IpaBuio Jlenna.

DIIeKTporeHeparop. Cnoco0b1 MOy YEHUS AIEKTPUYECKOU SHEPIHUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpayuu.

1. DneKTpu3auus Ted.

2. JIBa poaa 3JEeKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEl.
3. YCTpPOMCTBO U JEHUCTBUE IIEKTPOCKOIA.

4. DNEKTPOCTAaTUYECKas UHIYKIIHSI.

5. 3aKOH COXpaHEHHS DJICKTPUUECKHUX 3apsiA0B.



25.

[IpOBOIHUKY U AUBJAEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUYECKOTO TOJIA.
M cToUYHNKH TTOCTOSHHOT'O TOKA.

JlerCcTBUS SIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. 'a3oBB11 pa3ps.

. U3mepenune cuibl TOKa aMIEPMETPOM.

. I3Mepenne 371eKTpuuecKoro HanpsKeHUs BOJIbTMETPOM.

. PeocTar 1 Mara3uH COpOTUBIICHUH.

. B3aumoencTBre noCcTOSHHBIX MAarHUTOB.

. MonenrpoBaHre HEBO3MOXHOCTH PA3ICICHUS TTOJOCOB MATHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoe 1noJjie Toka. DJIEKTPOMAarHuT.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIeHUS JIEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apanes.

. 3aBUCUMOCTh HaIlpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBCHHUSI.
DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.
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10.

OmnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnepoBanne NEUCTBUSL JJIEKTPUYECKOTO TMOJISI HAa TMPOBOJHUKH H
JIUDJICKTPUKH.

COopka u mpoBepka pabOThI JIEKTPUICCKON 1IETTH MOCTOSHHOTO TOKA.
N3Mepenue u peryaupoBaHue CUJIbI TOKA.

N3mepenure 1 peryjJupoBaHue HANpPsKEHUSI.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pe3ucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OT1BITH, JEMOHCTPHUPYIOLINE 3aBHCHUMOCTD AJIEKTPUYECKOTO
COINIPOTUBJICHUS TPOBOJHUKA OT €ro JJWHBI, IUIOMIAJU MONEPEYHOIO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUM MpU TOCIEA0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia Jjisi CHJIbl TOKa MPU TaApaJICTIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboTHI ANEKTPUUECKOT0 TOKA, UAYIIIETO Yepe3 Pe3UCTop.



11. OnpenesieHHe MOIIHOCTH BJEKTPUYECKOTO TOKA, BBIAEISEMONW Ha
pe3ucTope.

12. MccnenoBanre 3aBUCHUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsHKEHMS Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBanrne MarHUTHOTO B3aUMOJICMCTBUS IOCTOSTHHBIX MArHUTOB.

15. I3y4eHnue MarHuTHOTO MOJIsl TOCTOSTHHBIX MAarHUTOB MIPU UX 00bEIMHEHUN
U pa3JICJICHNH.

16. MccnenoBanue OENUCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJEHCTBUS
KaTyIIKH C TOKOM M MAarHUTa OT CUJIbI TOKA M HAITPABJICHUS TOKA B KATYIIKE.

18. M3yueHue neiCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBanue u n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. U3mepenue KIIJ[ anekTpoaBUratesibHOW YCTaHOBKHU.

21. OnbITBI IO HMCCHEAOBAHUIO SIBJIEHUSI SJICKTPOMArHUTHOM WMHAYKIIVU:
WCCIICIOBAHUE HW3MEHEHWW 3HAYEHHUS W HAMNpPABJICHHUS HWHAYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe nBWXKeHHE. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrkeHne. HepaBHoMmepHoe npsiMoniHeNHOE ABMKeHUE. CpellHss 1 MTHOBEHHAas
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEWHOe JBHxkeHHe. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepwon u yvacrota oOparieHwus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tperwnii 3akon HeroToHa.
[TpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHJIa
TPEHMUS TTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMmocTh 1 neperpysku.

PaBHOBecue matepuanbHOl TOuku. AOCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsxecTw.

Nmvnynbec Tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHUE.



Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,

TPEHUS.

CBs13b 9HCPIuu 1 pa6OTLI. HOTCHI_II/IaJ'II)Haﬂ SHCPIrus TCjad, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEpPrus cxxaTon npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Jemoncmpayuu.

1.

o vk~ w

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

Habnronenne MexaHn4ecKoro JBUKEHUS TEla OTHOCUTENIBHO Pa3HbIX Tell
OTCUY€Ta.

CpaBHEHHME NyTeW W TPACKTOPUM IBMIKEHUS OJHOTO M TOrO Xe Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHMUS.
HccnenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKECHUSI.

Habmroienue nBU>KeHUs Tea 10 OKPYKHOCTH.

Habmroienue MexaHn4ecKkux sIBJICHU, IPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBHUCHUMOCTh YCKOPEHHUS Te€ja OT MAcChl T€Ja M JIEWCTBYIOIIEH HAa HETO
CUJIBL.

Habmroienue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TEII.

W3meHeHne Beca Tesa IMpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca mpy B3auMOJEHCTBUH TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aWMOJEHCTBUN.

CoxpaHeHue UMITYJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TEJIA MO IECTBUEM
IIPY’KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue Tpakra IJisi pa3roHa W JAJbHEWILIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TEIICHKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXKEHUsS OpycKa WIM JBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU 10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH MPHU PABHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.



5. IlpoBepka TruMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHHH Oe€3
HAaYaJIbHOM CKOPOCTH IIyTM OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHH OJUHAKOBBI.

6. MccienoBaHue 3aBUCMMOCTH CWIIBI TPEHHUS CKOJIBKEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

Omnpenenenne ko3 GUIEEHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUYKEHUU TEJA T10
TOPU30HTAJIbHOU IIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJBI  YOPYTOCTHM MpU HOABEME Tpy3a C
UCITO0JIb30BAHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTy1a. MareMaTnuecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpanienue
DHEPrUu MpH KOJIeOATETHLHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BoiHyxnennesle — koneOanus.  Pe3oHanc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
IONEpeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koyieO0aHuWii T 1104 HEUCTBUEM CHJIIBI TSKECTA W CHIIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmroieHre BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHUI PE30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. OnpeneneHue YacTOThl W Mepuoja KoJebaHW MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepeneHuie 4acTOThl U IEPHOJa KOeOaHU MPYKUHHOTO MAagTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NEPUOIA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
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5. IIpoBepka He3aBHUCHMOCTH TIepHoOjia KoieOaHuii Tpy3a, TMOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh Tepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

Paznea 10. D1eKTpOMATHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DIeKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. H3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Paszgen 11. CBeToBbBIE ABJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonunHeriHoe
pacrpoctpanenue ceera. 3atMenust Connua u Jlynsl. Otpaxenue ceera. [limockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHuss cBera. llonHoe BHYTpeHHee
OTpakeHHe cBeTa. Vcmonb30BaHME MOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyued B inH3e. OnTuyeckas cucrema oToarmnapara, MUKpOCKONa
1 Teneckomna. ['na3 kak ontryeckas cucrema. bam3opyKkocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Jemoncmpayuu.

[TpssMosMHEHOE PACIPOCTPAHEHNUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenune n300paxxeHu# B IIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J Iy4Yer B pacCenBaIOIIEH JIMH3E.

[Torydenue n300pakxeHnuid ¢ TOMOIIIBIO JIMH3.

[Tpuniun gevictBus dhoToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Monenb riasa.
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11. Pa3noxenue 06e5oro cBera B CIEKTP.

12. [lomyyeHue 6e0ro cBETa NPH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimol.

1. HccnemoBanue 3aBUCUMOCTH yIjla OTPa)KEHUs CBETOBOTO Jiyda OT yIJia

MaJICHUS.

2. M3ydeHue xapakTEpUCTHK U300pAKEHU MIPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMOCTH yrija MPEIOMIIEHUS CBETOBOTO JIy4a OT yIJia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIO».

4. TlonmydeHue M300pakeHUM ¢ MOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI cOOMparolei
JIMH3BI.

6. OMBITHI 10 Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITHI IO BOCHPUSTHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v minanerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoriomeHne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomHoro snpa. M3orombl. PannoakTuBHbIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MAaCCOBOIO YHCEIL.
DHeprus cBsI3M aTOMHBIX snaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus saep. crounnku 3aeprun CosHIa U 3BE3I.

SnepHas sHepreTuka. J{eMCTBUS PagMOAKTUBHBIX HW3JIyYEHUW HA IKHUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (hOHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.



[ToBTOpHUTENHEHO--00001IAOLINIT MOy IPEIHA3HAYEH JIJIs1 CUCTEMAaTHU3allun
¥ 0000IIeHHS TPEIMETHOTO COJIEPKaHUs U OMBITA IEITEIbHOCTH, IPUOOPETEHHOTO
IpU U3YYEHUH BCEro Kypca (PU3MKH, a TakKe Uil MOJATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 00y4aroluxcsi, BRIOPABIIUX ATOT
y4eOHBIN TpeIMeET.

[Ipy n3ydeHUn JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECEeUnBaEeTCs JOCTHKEHUE MPEAMETHBIX U
METaINpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pU3myeckue
ABJICHUS, NPUMEHSS IIOJy4YEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3/ena peaausyercs 3a
CU€T TOTrO0, YTO OOYUAIOUIUECS BBIMTOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IIpejIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU pacro3HaBaTb M HAYyYHO OOBACHSTH
(bu3nYecKue BIEHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee Ba)KHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUW, HAIPUMED, TPAKTUYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX U3BECTHBIX BHIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— IEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpaKJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTUIO B OOCYXJEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
busuKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPyMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpHI,

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) dopvupoBaHus  KYJbTYPbI 30pPOBbSI W  IMOLMOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 000pYy/IOBaHHWEM B
JIOMalTHUX YCIIOBHUSIX;

— chOopMUPOBAHHOCTH HaBbIKa peIEeKCUH, IPU3HAHKE CBOETO MpaBa Ha OIIHOKY
U TaKOTO K€ MpaBa y APyroro 4eJaoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:



— AKTUBHO€ y4YacTHE B PEIICHUHM MPaKTUYECKUX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (PU3UUECKUX 3HAHUM;
— WHTEPEC K MPAKTUICCKOMY H3yUYCHUIO TPOdeCChid, CBSI3aHHBIX C (DU3UKOMH;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3anad B
0o0JIaCTU OKpY’KaloIIeW Ccpenbl, TJIaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

— OCO3HaHHE TI00ANBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelIeHMUS;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINIOJHEHUU HCCIEAOBAaHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
TIPYTHX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIINPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

— Oco3HaHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00J1aCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUI;

— CTpEeMJICHHE aHAIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OILICHKAa CBOMX JACHCTBHI C YyYETOM BIIMSHHUS HAa OKPYKAIOUIYIO CpELy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHus MporpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOyuyatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUMS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUH Y TIPOLIECCOB, JI€TaTh BBIBOJIBI C UCIIOIB30BAHUEM JETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

CaMOCTOSITENTLHO BBIOUPATh CIIOCO0 perieHus yueOHol pusnaeckoit 3aaaun
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTENBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOW rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JMOCTIKEHUIO: paclpedesaiTh poiH, OOCYXIaTh MpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJIECHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLICHMBAaTh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOIIMX
JUIS pelieHns (pU3NUeCcKux 3HaHU;

OPUEHTUPOBATBCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaJbHOE, TPHUHITHE PEIICHUs B TPYIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUIaHa HMCCIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh c€0s1 HA MECTO APYTOro YeJIOBEKa B X0/I€ CIIOpa UM JUCKYCCHH Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIrOro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA:  (U3MUECKME M XUMHYECKHUE  SIBJICHMS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, pPAaBHOACHCTBYIOIIAs
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHus (Aud@dy3us, TEIIOBOE JBH)KEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEpHOE [1aBJICHWE, IUIABAHHME TEJ, MPEBPALLEHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pPbIO, pblYaru B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
buznyeckue BeMYUHbBI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHSs CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC Tela,
cujia TpeHus, 1aBjaeHue (TBEPAOro Teja, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CUJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(PGUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHUUAIbHAST JHEpPrusi), MpU ONUCAHUM NPABWIBHO TPAaKTOBAThH
(bu3nYECKUil CMBICI UCTIONb3YEMbIX BEJTUUYHUH, UX 0003HAYCHUS U €TUHUIIBI
(GU3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduKku
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBUJIO pPaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (PM3UYECKUE SBJICHHSI, TPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTYallMi NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiCHEHUE U3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmybl, CBs3bIBatONIME (PU3WYECKHUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBHSI 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hHU3UUECKUE
BEJIMYMHBI B (DOPMyJIbl UM MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIMUMBIC JJI PEIICHUS 3a/a4, OLIEHUBATh PEATUCTUUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TMOMOIIU
(bu3HMYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
MpEANoIokKEeHUEe (TUMOTE3Y ), pa3IndyaTh U UHTEPIPETUPOBATH MOTYUECHHbBIN
pe3yJibTaT, HaXOJUTh OIIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yibTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3YecKuX CBOMCTB TeN: (HOPMYITHUPOBATH TPOBEPSIEMbIE MPEATIONOKECHHUS,
coOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYyI0BaHUs, 3alIUCHIBATh X0
OmbITa U POPMYJIUPOBATH BHIBOJIBL;

BBINOJIHATh MPSIMBIE U3MEPEHUS] PACCTOSIHUS, BPEMEHH, MacCChl Tela,
o0béMa, CHUJBI M TEMIEpaTypbl C HCIOJB30BAHMEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
JIpYrol ¢ HCHOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IYTH
PaBHOMEPHO JBHXKYILETOCA T€JIa OT BPEMEHH JBU>KEHUSI TEJIA, CUIIbI TPCHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBUCHUMOCTH CHUJIbl TPEHUS OT IUIOIIAJN CONPUKOCHOBEHUS TEJI, CHJIbI
YOPYTOCTH OT Y/UTMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUJIBI OT 00BhEMa
MOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH Te€Ja, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUIAHUPOBAHUM  Y4YEOHOTO WCCIIEIOBAaHUS, COOMpATh YCTAaHOBKY W
BBHITIOJIHATh W3MEPEHHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (DUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA )KUIKOCTH M TBEPIOTO TENA, CHIIA TPCHUSI CKOJIBKCHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTByIOIas Ha TMOrPYXEHHOE B
KUIKOCTh  TeNo, KOIDPUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CJIeAysd NPEJIOKEHHON HHCTPYKUUHU: TMPU BBINOTHECHUH
U3MEPCHUI COOMpaTh SKCIEPUMEHTANBHYIO YCTAHOBKY W BBIYHCIISTH
3HAYCHHE NCKOMOM BEJIUYHNHBI;

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHUCIE:
MOJAIINITHAKK, YCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCTIONbL3YS 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  TMPUMEPHl  (HAXOIUTh  HH(OpPMAIMIO O  TIPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HU ISl oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuH ¢ MpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS M COOTIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPY>KAIOIIEH Cpefie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHH C 3aJJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMCIOIIIUXCS
3HAHMKM W TyTEM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUSOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO
JUTEPATYPY PU3UIECKOTO COJCPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYyPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



YyucIie myOJInyHO AesiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TIPH 3TOM TPaAaMOTHO HMCIOJb30BaTh M3yYCHHBIN
MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTALIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaesiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIbBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMO/JICCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOIIHX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCITIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBU)KCHHUE
aTOMOB U MOJIEKYJI, arPEraTHhIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHUE U
amop(HbIE TeNa, HACBHIIECHHBIH M HEHACBHIIIEHHBIM Map, BIAXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN JJIEKTPUUYECKHUM 3apsil, HIEKTPUUECKOE I0JIE, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe M cxkKaTue, Teronepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBJICHMS, UCIIAPEHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YECHHE),
NIEKTPU3aLUs TEJ, B3aUMOJEHCTBHE 3apsA0B, NEHCTBUS IEKTPUUECKOrO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIIKSA)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SIBJICHUE;

pacrno3HaBaThb HPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpY’XKalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBJIICHUS B NPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KanWULIpHbIE SBIEHUS B NPUPOJE,
KpUCTaUIbl B Tmpupoe, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, dJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHWTHOE
noJie 3emii, Apei @ MoIroCcoB, pojIb MArHUTHOTO MOJIS JUIs )KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHME, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/layy B
y4eOHYI0, BBIACNSTh CYLIECTBEHHbIE CBOMCTBa (MpHU3HAKH) (PU3MUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TeN U (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
duznyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOThl, yJ€JbHAsl TEIJIOEMKOCTh BELIECTBA, YyJAEJIbHAs TEIUIOTa



IUTaBIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, dJIEKTPUUECKUH 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAlpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
YAEIbHOE CONPOTUBIICHUE BEILIECTBA, pa00Ta U MOIHOCTD AIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIB3YEMBIX BETTMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXoAUTh (POPMYJIbI, CBSI3BIBAIOIIUE JIaHHYI0 (U3NYECKYIO BEJIUYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TpaUKU H3YYEHHBIX 3aBHUCHUMOCTEU
(u3NYECKUX BEJINUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE TMOJIOKEHUS MOJEKYIAPHO--KHHETUYECKON TEOPHUH
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa aJis yyacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SDHEPIUH, ITPU OTOM 1aBaTh CJIOBECHYIO
(GOpMyYIUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEeHHBIX CBOWMCTBA (PU3MUECKHUX SIBICHHIA,
($U3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemiateh pacu€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCJIOBUS 3a/lauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOJUTh PACUETHl M CPABHUBATh
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU HOMOIIU
(U3MYECKUX METOOB, HCIOJb3yS OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(buznyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHWsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroIei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIIEPATYphbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allUsl MarHUTHBIX II0JIEH IIOCTOSHHBIX MAarHWTOB, JCHCTBUSA



MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUsl, OMUCHIBATH XO/1 OTIbITAa U (HOPMYITUPOBATH BHIBO/IbI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIIBHON BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOPOB M JATYMKOB (DU3WYECKUX BEIWYWH, CPABHUBATH PE3YJIbTATHI
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOMN MOTPEITHOCTH;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAN IOMEPEYHOro
CEUEHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UOYIIETO 4Yepe3 IMPOBOAHUK, OT HANPSHKEHHsT HAa  IPOBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M INApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TAOIUI] U TPaPUKOB, 1e/1aTh
BBIBO/IbI 10 PE3YJIbTaTaM UCCIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (u3nyeckux BeauuuH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpAaTh
AKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHONM WHCTPYKUUU, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

XapakTepu30BaTh MPUHIMIBI  JACUCTBUS HM3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETp, TapoBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONTPUOOPHI (mpumepsl), BJIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
WCIIOJIB3Yysl 3HAHUS O CBOMCTBAX (PU3WUYECKHUX SIBJICHUN W HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbIC
MPUOOPHI 110 CXeMaM U CXeMaTUIHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHusl,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENed C
MOCJIEA0BATEIbHBIM U MapaJlIeIbHBIM COCTMHEHUEM 3JIEMEHTOB, pa3auyas
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IETIEH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTH MpHU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHHsI 3I0POBbsI U COOIIOACHUSI HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYXKAIOIEeH cpere;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJCpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpaBHEHUS
JOTIOJTHUTETLHBIX UCTOYHUKOB BBIJEISATH HH()OPMAINIO, KOTOPAs SBISETCA
IPOTUBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOU;

UCTIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33aJaHHi HAYYHO--TIOMYJISIPHYIO
JUTEepaTypy HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTepHer, BiaAeTh NpuUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIIAT PE3YIbTAThI MPOSKTHON
WJIA UCCIIEZIOBATENBCKOM AESITEIbHOCTH, IIPH STOM T'PAaMOTHO HCIOJIb30BaTh
U3YYCHHbI TOHSATUHHBIM anmapaT Kypca (U3HMKH, COIpPOBOXKAAThH
BBICTYIUICHUE NIPE3CHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKIX
MPOIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 3a BBINOJIHEHUEM IUIaHA JACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ynpyrasi, mjacTaueckas), TpeHHE, IEHTPOCTPEMHTEILHOE YCKOpPEHHUeE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JICKTPOMATHUTHBIE BOJHBI, ITKAIa
AJICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJbHO30PKOCTh,
CIIEKTPBbI UCITYCKaHUs U TOIJIOLIECHUs, alibda-, 6eTa- U raMMa-u3JIydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy»XarolieM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MJIETPSICEHHE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAMOAKTUBHBIX HW3JIyYE€HUM Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHUAJIbHAS SHEPIHUsl CXKATOU
NpY>KUHBI, KHHETHYECKast SHEPTHUSI, IOJIHASI MEXaHUUECKasl SHEPTHUsl, IEPHO/T
U YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeidb MPEJIOMJICHUS Cpelbl), MpHU OINHUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BETUYHHY C JAPYTMMH BEITUYHHAMH,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 3aKOHbl OTPAXEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHMSI 3apsJI0BOTO U MACCOBOTO YHUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a7]a4i (OIMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3a7jauy 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BBIOUPATh 3aKOHBI U (POPMYJIbL,
HEOOXOJQUMBIC [IJISl PEIIeHUs, TMPOBOAUTh pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE MPEAINOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
NPOBENCHUS]  UCCIENOBAHUS, JI€JIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUHN U OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MUecKuX CBOMCTB Ten (M3y4yeHHE BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTh Mepuoia KoieOaHWl MNpYKMHHOIO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, NPSIMOIMHENHOE paclpOCTPaHEHHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakeHWsl MpeaMera B cOOMparouiei
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEWMYaThIX CHEKTPOB HW3ITyUEHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
00Opy10BaHUs, OMUCHIBATh X0/l OTbITAa U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IBI,

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeaesss
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crmocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHHU TpH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HadaJbHOW CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)keHHUsl CBETa OT yrIjla MaJeHUs W yria MpeloMJIeHUs OT YIJa
NaJicHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpaTh



YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJTYYEHHOW  3aBUCHMOCTHU
bU3MYeCKUX BEIWYHH B BHUAC TaONHII U TPaPUKOB, N1€JIaTh BBIBOIBI 110
pe3ylibTaTaM HCCIEA0BAHNUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHU MaTeMaTH4eCKOro M MPY>KMHHOTO MASTHUKOB, ONTHYECKAs
cwia coOuparomeid JHMH3bI, pPaJAMOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPCHHUS, CIEaysl TPEII0KEHHON WHCTPYKIIMH, BBIYUCIATH 3HAYCHHE
BEJTMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YJIBTATHI C YUETOM 3aITaHHOMN
MOTPENTHOCTU U3MEPEHHIA;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
000py10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh TMPUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

UCITIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelieHur  y4eOHO--TIPaKTUYECKUX 3a/ad, OINTHYECKHE CXEMbl IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH JJ1s1 oOecriedeHusi 0€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHUS 37I0POBBS M COOTIOICHHS HOPM
IKOJIOTUYECKOTO TOBEJCHHS B OKPY KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamMu (U3HUUECKOTO COJICpKaHUS B
HNuTtepHeTe, caMOCTOSATENBHO (HOPMYIIHUPYSI TIOMCKOBBIN 3aMpOC, HAXOAUTh
MyTH ONPEACIICHUS IOCTOBEPHOCTH MOJyYeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCIIOJIb30BAaTh MPH BHINIOJHEHUH YUEOHBIX 33aJJaHUI HAyYHO--TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE OoOopynoBanue
Ne HanmeHnoBanmue pa3jesioB u (undgposbie) HenTpa «Touka
Konrpoabnbsie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE Pocra»
padoThI padoThI
pecypcsl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHNH OKPYKaI0LIEro MUpa
bubnnoreka IIOK
11 ®dusnka - HayKa 0 IPUPoe 2 https://m.edsoo.ru/7f4161
94
bubnnoreka IIOK
1.2 Ou3nyecKue BeITNINHbBI 2 1 https://m.edsoo.ru/7f4161
94
EcrecTtBeHHOHAYUYHBIN METO/T bubmorexa [IOK
1.3 Y 2 1 https://m.edsoo.ru/7f4161
MO3HAHMS
94
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bubmuoreka [JOK Habop OI'D ¢usuka,
2.1 CTpoeHue BemecTna 1 https://m.edsoo.ru/7f4161 uudpoBas
94 nabopaTopus 1o
JIBr>KeHWe U B3aUMOJICNCTBUE Bubmmorexa [IOK ?111131/1[{1;; Kasi)
2.2 2 1 https://m.edsoo.ru/7fa161 =~ o cCRa),
YaCTHI] BEIIECTBA
94
but6mmoreka [IOK
ArperatHble COCTOSIHUS
2.3 2 https://m.edsoo.ru/7f4161

BEIIECTBA

94



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

Hroro no pazaeny )
Pa3nen 3. /IBu:keHHe U B3auMojaeiicTBHe TeJl
bubnmoreka [JOK Habop OI'D ¢pu3suka,
3.1 MexaHn4ecKoe ABMKCHUE 3 https://m.edsoo.ru/7f4161 uudposas
94 naboparopus 1Mo
bu6nuoreka [IOK ((bzgel/;fqecxaﬂ)
3.2 WHueprus, Macca, TUIOTHOCTh 4 https://m.edso0.ru/7f4161 M ’
94
bubmuorexa [JOK
3.3 Cuna. Bunpl cun 14 https://m.edso00.ru/7f4161
94
Uroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUIAKOCTEH M ra30B
JHaBnenue. Ilepenaua naBnenus bubmuotexa [JOK Habop OI'D dusuka,
4.1 TBEPABIMU TEJIAMU, JKUJKOCTSIMHU 3 https:/m.edsoo.ru/7f4161 = HdpoBas
U razaMu 94 nabopaTopus Mo
o pusnke
bu6mmoreka [IOK (yuenmueckas)
4.2 JlaBrieHue XKUIKOCTU 5 https://m.edso00.ru/7f4161
94
bu6mmoteka [IOK
4.3 ATMmoc(epHoe naBiieHue 6 https://m.edsoo.ru/7f4161
94
. bu6nuoreka [IOK
JlelicTBue ®KUIKOCTH U Ta3a HA
4.4 . 7 https://m.edsoo.ru/7f4161
MOTPYKEHHOE B HUX TEJO 94
Hroro no pazueny 21

Pa3znea S. Pabora u MOITHOCTB. JHEPrUus



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

bubnmoreka [JOK Habop OI'D ¢u3suka,
5.1 PaGoTa u MOLIHOCTE 3 1 https://m.edso0.ru/7f4161 = undposas
94 naboparopus 1Mo
bubnuoreka LIOK ((bzgel/;fqecxaﬂ)
5.2 [IpocThie MeXaHU3MBI 5 1 https://m.edsoo.ru/7f4161 Y
94
bu6nmoreka [IOK
5.3 MexaHudecKkas SHePTHs 4 1 https://m.edsoo.ru/7f4161
94
Utoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



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

KosaunvecTBO 4acoB DJIeKTPOHHbBbIE OobopynoBanue
HaunmeHnoBaHue pa3ie/ioB U TeM (undposbie) IenTpa «Touka
Ne i/mn Konrpoabnbie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbI Pocra»
padoThI padoThI
e pecypcsl
Pa3gen 1. TensioBbIe ABJICHUSA
bubnmoreka [JOK = Habop OI'D dusuka,
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f = uudpoBas
4181ce naboparopusi 1o
bubmmoreka [JOK ?HSHKG
1.2 TernoBbIe MPOIECChI 21 5 https://m.edsoo.ru/7f yuennieckas),
4181ce
Uroro no pazneny 28
Pasnen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
DIIEKTPUYECKHE 3apsiibl. bubnuoreka [IOK  Habop OI'D dusuka,
2.1 3apsKEHHBIE TeNla U UX 7 1 https://m.edsoo.ru/7f = LMbpoBas
B3aUMOJIeiiCTBUE 4181ce naboparopus 1o
¢busuke
) ) bubnnoreka [JOK (yuenmueckas)
2.2 [TocTOSIHHBIH IMEKTPHUUECKUI TOK 20 7 https://m.edsoo.ru/7f
4181ce
but6mmorekxa [IOK
2.3 MarHuTHbIE SIBICHUS 6 1.5 https://m.edsoo.ru/7f
4181ce
but6mmorexa [IOK
2.4 ONEeKTpOMarHuTHasE UHIYKIHUS 4 https://m.edsoo.ru/7f
4181ce
Uroro mo pazueny 37



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

PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

14.5




9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbBbIE OobopynoBanue
HaunmeHnoBaHue pa3ie/ioB U TeM (undposbie) IenTpa «Touka
Ne i/mn Konrpoabnbie IIpakruueckue
NMPOrpaMMblI Bcero 00pa3oBaTeIbHBI Pocra»
padoThI padoThI
e pecypcsl
Pa3zgen 1. Mexannueckue siBJICHHUS
bubnmoreka [JOK = Habop OI'D dusuka,
MexaHu4ecKoe JBMKECHUE U
1.1 p 10 1 https://m.edsoo.ru/7f = 1tudpoBas
CHOCOOBI €r0 ONUCAHUS 412436 1aGOPATOPHS TIO
bubnunoreka LIOK ?HSHKG
1.2 BsaumonetictBue Ten 20 1 3 https://m.edsoo.ru/7f yueHmecKas)
41a4a6
bubmuoreka [{OK
1.3 3aKOHBI COXPAHCHHS 10 3 https://m.edsoo.ru/7f
41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJIHBI
bu6muoreka [IOK  nabop OI'D dusuxka,
2.1 MexaHnueckue KojaeOaHus 7 3 https://m.edsoo.ru/7f = 1udpoBas
41ada6 naboparopusi 1o
BuGmiorexa [OK ~ P137Ke
2.2 MexaHuyeckue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f (yuennuueckas)
41a4a6
Hroro mo pazaeny 15

Pa3pnen 3. DiieKTpOMAarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJHBI



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

Habop OI'D ¢usuka,

DNEeKTpOMarHUTHOE MOJIE U bubmorexa [HOK " yudposas
3.1 6 https://m.edsoo.ru/7f = naGoparopwust o
AJIEKTPOMATrHUTHBIC BOJIHBI
41a4ab busnke
(yueHuueckas)
Uroro mo pazneny 6
Pa3gen 4. CBeToBbIE IBJICHUSA
bubnmoreka [JOK  Habop OI'D dusuka,
4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6 https://m.edsoo.ru/7f = uMdpoBas
41adab naboparopusi 1o
bubnunoreka LIOK ((blfil/ll;;eqecmﬂ)
4.2 JIuH3bl 1 onTHYecKUE TPUOOPHI 6 https://m.edsoo.ru/7f Y
41a4a6
bubnuoreka [{OK
4.3 Paznosxenue 6enoro cBeta B CIIEKTP 3 https://m.edsoo.ru/7f
41a4a6
Uroro no pazaeny 15
Pa3zpnen 5. KBanTOBBIC SIBJICHUSA
Hcnyckanue u moriomeHne cBera bubmorexa HOK ' nadop OI'3 dusmka,
51 y 4 https:/m.edsoo.ru/7f ~uupposas
aToMOM 413436 nabopaTopus 1o
but6mmorexa [IOK ?’I/‘Iz;};eqecmﬂ)
5.2 CtpoeHue aTOMHOTO sipa 6 https://m.edsoo.ru/7f Y
41a4a6
but6mmorekxa [IOK
5.3 SAnepHble peakuuu 7 https://m.edsoo.ru/7f
41a4a6
Hroro no pazneny 17



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pa3nen 6. [loBTOpuTe1bHO-000011a101IHIT MOAY/Ib

[ToBTOpeHHE 1 0000IIEHNE

bubnunoreka LIOK
6.1 coJziepkanus Kypea (husuku 3a 7-9 9 2 https://m.edsoo.ru/7f
KJ1acc 41a4a6
Hroro mo pazaeny 9
OBHIEE KOJIMYECTBO YACOB I10 102
I[TPO'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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