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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom deaepaibHON pabouelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMmbl 1O (QU3MKE HaMpaBiIeHO Ha (QopMupoBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOlIUMXCS M OpPraHU3alUi0 H3y4YCHHS
¢bu3MKN Ha JAEATeTbHOCTHOM OocHOBe. B mporpamme mo ¢(u3nke yduTHIBAIOTCA
BO3MOXKHOCTH y4eOHOTO mpenmera B peanmzanuu Tpedoanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEJAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclperesieHue y4eOHOro MaTepuaa
o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJECp>KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma 1o ¢u3uke pa3padoTaHa € LEJIbI0 OKa3aHWUs METOJUYECKON
MIOMOIIIH YYUTEIO B CO3/IaHUU paboUeii mporpaMmbl IO y4eOHOMY MPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOpA3yIOIMMUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PU3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SBIICHHM, HM3y4aeMbIX XHUMHEH, Ouoioruei, acrpoHomued U (GU3NICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
NpeIoCTaBlIsieT Hamboyiee SCHbIE OOpas3lbl NPUMEHEHUS HAydHOTO METoJa
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CJIEIYIONTUMU KOMIIETCHTHOCTSAMH, XapaKTEPU3YIONUMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JIAHHBIE WM  KCIOJB30BaTh  HAyYHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BBHIBOJIOB.

[lenn wusyuenus ¢GU3MKA HA YPOBHE OCHOBHOTO 00mIero o0Opa3oBaHUs
ompenenensl B Konnenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusx Poccuiickoit ®Dexaepanuu, peau3yrONIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcersa npocsemienus: Poccuiickoin @enepanuu (MpoToKoiI ot 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca W CTPEeMJICHHS OOYyYalomUXCs K HaydHOMY
U3YYCHUIO TMPUPOILI, PA3BUTHE HX HHTE/UICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHUA O POJIM (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBPHOCTH, CBI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00YyYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 10 (H3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

NpUOOPETEHUE YMEHUI OMUCHIBATh U OOBSACHATH (U3UYECKUE SBICHUS C
MCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUH;

OCBOGHHME METOJOB pEIICHUS MPOCTEUINMX Pacy€THBIX 3aJad C
UCIIOJIb30BaHUEM buszruecKux MOJEIEH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHU HAOIIOAaTh NPUPOHBIC SIBICHUSI U BBIMOJIHSATH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTETHLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ UH(pOpPMaIEl (PU3NUECKOrO COAEpKaHUs,
BKJItOUYass UH(POPMAIUIO O COBPEMEHHBIX JOCTUKEHUAX (DU3UKHU, aHATU3 U
KPUTHUYECKOE OIICHUBaHUE MH(OPMAIINH;

3HAKOMCTBO €O cdepaMu IpodeCcCHOHATBHON AeITEILHOCTH, CBA3aHHBIMH
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTUXKEHUSIX (PU3NUECKON HAYKHU.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1iacce — 68 yacoB (2 yaca B HeAenwo), B 9 kimacce — 102 gaca (3 yaca B HEZEIO).

[Ipennaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BHIOOP MPOBEACHHUS
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN



o0yyJaromuxcs, CIMCKa 3KCIIEPUMEHTAIbHBIX 3a/laHuil, MpeiaraeMblX B pamKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aM€eHa 10 (pU3UKE.
COJAEP)KAHUE OBYYEHUSA

7 KJIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAI0IIEero Mupa.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUHYECKUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuyuHBL. M3MepeHue ¢usndeckux BenudyuH. Dusznyeckue
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHas cucTemMa eIMHHII.

Kak ¢usuka u JApyrue ecTECTBEHHbIE HAyKW H3y4aloT MPUPOY.
EcTecTBEeHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUN C TOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SBJICHUS.
2. ®duznueckue npuOOPHl U MPOLEAypa NPSIMbIX U3MEPEHUN aHAJIIOTOBBIM U
U(POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpepeneHue EHBI ASIEHUS Kbl U3MEPUTEIBHOTO MPUOOopa.
2. H3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3mepenue Ttemriieparypbl MpU MHOMOIIM >KUJIKOCTHOTO TEPMOMETpaA U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THIIOTE3BI: JATBHOCTH IOJETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIIBHO, TEM OO0JIbIle, YeM OOJbIlIe BbICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne yactull BemiecTBa. CBS3b CKOPOCTHM JBWXKEHHS YacTHUI[ C
teMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumopeicTBue dactuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJBIX
(KpUcTalIMyeckux) Tesl. B3auMOCBsI3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSHHUSIX U UX aTOMHO-MOJIEKYJISPHBIM cTpoeHneM. OCoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.



1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenne nuddysumn.

3. HabGmonenue — sBineHui,  OOBACHAIOIIMXCA  MNPUTSKEHUEM  WIH

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIONBb30BaHHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.
SBneHne uHEpUMHU. 3aKOH HMHEPUUHU. B3auMopneicTBHe Tell Kak MpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHMs Tell. Macca Kak Mepa HWHEpPTHOCTU Tea.
[InotHoCcTh BemecTBa. CBsI3b IUIOTHOCTH C KOJHMYECTBOM MOJEKYJ B E€IUHULIE
00BéMa BellecTBa.
Cuiia Kak XapakTepucTUKa B3auMozeicTBus Tenl. Cuina ynpyroctd M 3aKoH
['yka. I3MepeHne cuibl C MOMOIIBIO JUHAMOMETPA. SIBIEHME TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HANPABJIEHHBIX IO OJHOM NpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHHUS Teja.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBHUIO TEIL.
6. Cno)kxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMSI (IIApUKa B KUAKOCTH,
MOJIEJIH JEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapuKa I0
HAaKJIOHHOM IJIOCKOCTH.
OnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JEMOHCTPHUPYIONIME 3aBUCUMOCTH paCTsDKeHHs (Iedopmariun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBXKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temnepatypbl. llepenaua naBneHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH [lackans. [lHeBmaTuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3nymrHONW o0o0noukn 3emuu. OmbiTt Toppuuerm. M3mepenue atmocdepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JlercTBrE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU

T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcCIIOBHE IUIaBaHUS TEJN: IUIABAHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJo,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEN CHUIIbL, JIEUCTBYIOIIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.
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Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue TmpaBuiIa pPaBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckas oHeprus. KuHeTtmuyeckas W IIOTEHUHUAIBHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThI CUIIBI TPEHHUS MPHU PABHOMEPHOM ABM)KCHHUU Tella

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnepoBaHue ycioBUM paBHOBECHS pblUyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUs MEXAHUYECKOM YHEPTUM.
8 KVIACC

Pa3znen 6. TensioBble siBJeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, NMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, JKUJIKOTO M Ta3000pa3HOTO COCTOSIHHMN BeIeCTBa.
Kpucramnnueckue u amopgubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEN U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaurBaHu€ M KanWUISIpHBIE sIBICHUA. TenIoBoe pacliupeHUe 1 CKaTHe.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHYKEHUS
gactull. BayTrpenHsss sHeprus. CrnocoObl M3MEHEHHMsS BHYTPEHHEHW SHEpIruu:
Temionepeaaya u COBEpIIICHUE paboTHI. Buasl TeIIonepeaauu:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KomnuecTBo TeIIoTHL. Y€lbHAs TEIIOEMKOCThH BEIIECTBa. 1e€IIo00OMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro OanaHca. IlmaBieHwe wu
OTBEPJICBAHUE KPUCTALUIMYECKUX BELIECTB. YJEIbHAs TEIJIOTA IIJIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YnaenpHasi Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JIaBJICHHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ temmoBoro nsuratesns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHUS ¥ IIPEBPAICHUS SHEPTUM B TETUIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. HabGmonenue nuddyszuu.

3. HaOnronenue sBieHUN CMauMBaHUs U KaUJUISIPHBIX SIBICHUM.

4. HalOnroJeHue TemioBOro paciiupeHust Tel.



5. M3meHeHue naBleHUs ra3a MpU W3MEHEHUH O0BhEMa W HAarpeBaHUU WIIH
OXJIAJKICHUMU.

6. IlpaBuna nu3sMepeHus: TemMIeparypsl.

7. Bunel Temonepenayu.

8. OxJjaxaeHue Npu COBEPIICHUH PaOOTHI.

9. HarpeBaHue npu coBepiieHUH paOOThl BHEITHUMHU CHIIAMH.

10. CpaBHEHME TEIIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaGnroneHnue KumeHus.

12. HaGnroieHue nocTosiHCTBa TeMITepaTyphl P IMJIaBJICHUU.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OmnbITHI 110 OOHAPYKEHUIO ACHCTBUS CHUIJT MOJICKYJISIPHOTO TPUTSIAKEHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmnbITel N0 HAOMIOJACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH U

TBEPABIX TEIL.

4. OmnpezeneHue AaBJIEeHUS BO3yXa B OJTOHE HITTPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCThb JABJICHUS BO3JyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

6. [IpoBepka rumnoTesbl TMHEHHON 3aBUCMMOCTH JJIMHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUECKOUN TPyOKe OT TeMIEPATyPhI.
7. HaGmionenve wuW3MeHEHUs BHYTPEHHEM OJHEpPruM Tejla B pe3yjbTare
TEeIJIoNnepeaur U padOThl BHEITHUX CHJI.

8. HMccrnemoBanue SIBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOIHON H

ropst4er BOJIBL.

9. OmpeneneHve  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJAOW  IpH

TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHAPOM.

10. OnpeneneHre yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBaHue mpoiiecca UCIapeHusl.

12. OnpeiesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpeniesieHne yaeabHON TeIIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKkTpuuecKux 3apsiaoB. BzanmoneiicTBue
3apspKeHHBIX  Ten. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICMCTBUS
3apsKEHHBIX TEJT OT BEJTUYMHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onekrpudeckoe mnoJie. Hanpsox€HHOCTh siiekTpudeckoro nosist. IlpuHomn
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyuecKux 3apsioB. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.



ONEeKTpUYECKUd TOK. YCIIOBUSA CYIIECTBOBAHHUS 3JIEKTPUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DSIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B )KHJIKOCTSX U ra3ax.

Onektpuyeckass nenb. Cuwia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o yyactka nend. [locnemoBarenbHoe W mapaulieNibHOE — COCIMHEHHUE
MIPOBOJIHUKOB.

PaGota u MOIIHOCTH dJIeKTpUYeCKOro Toka. 3akoH Jlxoyns—JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IEKTpUIecKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HaA4€HUE JJIs1 dKU3HU Ha 3eMJI€.
Oneir  Opcrena. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eCTBME MArHUTHOIO NOJISI HA POBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. lCMoJib30BaHWE JJEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneitel @apanesd. SBneHne snekTpoMarHuTHOW MHAYKIMH. [IpaBuno Jlenna.
DIeKTporeHepaTop. Cnioco6bl ITOJTy4YECHUS AJIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poza 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICVCTBUE 3aPSIKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DNeKTpoCcTaTHUEeCKast HHAYKIHUS.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[IpOBOIHUKH U AUBJIEKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenune cuibl TOKa aMIepMETPOM.
. I3MepeHne 3JIeKTpUIeCKOro HAIPSKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
. BzaumoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS ITOJFOCOB MarHuTa.
. MoaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JlelicTBME MarHUTHOTIO IOJISI HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENh TOCTOSIHHOTO TOKA.
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22.
23.
24,

25.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHYKLHH.

OneiTel Papases.

3aBUCUMOCTh HAIlPaBJIEHUS MHIYKIHMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHUS.

DIIEKTPOTreHEepaToOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiThl MO HAONIONCHUIO DJCKTPU3ANMH TEI WHAYKIWEH U TpHU
COIIPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS DJIEKTPUUECKOTO TMOJISI Ha TPOBOJAHUKH U
JTIADJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4YE€pPE3 pPE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAM TMOMEPEUHOTO
CEUYEHHUA U MaTepHaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MPU MOCIEI0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IJig CWIbl TOKa MPU MapaJljIeTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJsi  TOCTOSIHHBIX ~ MAarHUTOB  TIPU  UX
00BbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanne AeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKA W HamlpaBJeHUsS TOKa B
KaTyIIKe.

N3yueHne neicTBUSI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpIThl 1O MCCIEAOBAHUIO SABJICHUS DJICKTPOMATHUTHOW WHIYKIIUU:
HCCIICIOBAHUE W3MEHEHUM 3HAYEHHMSI M HANpaBJICHUS WHIYKIIMOHHOTO
TOKA.



9 KIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpHOE HPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsimosiiHelHOE JBrkeHue. CpellHsiss 1 MTHOBEHHas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiMHEWHOE JBrkeHue. (CBoOoaHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon m yacrora oOpamieHus.
JluneinHas u yrioBast CKOpoCcTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHUE.

ITepseiit 3ak0H HproTroHa. Bropon 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHMUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TITOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe cUilbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cKaTtou npyxuHel. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HalnrogeHue MexaHMUECKOro JBHKEHHUS Telda OTHOCUTENIBHO PAa3HBIX TEl

OTCYETA.

2. CpaBHeHME MNyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOTrO KE Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEWMHOTO JIBUKEHHS.

HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO IBUKECHUSI.

HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.

Hab6nronenne MexaHMUeCKUX SIBJICHUM, MPOUCXOASIINX B CUCTEME OTCUETA

«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JIBHKCHUU

OTHOCUTEIBHO KaOMHETa (PU3MKH.

7. 3aBUCHUMOCTb YCKOPEHHs Te€Jla OT MAacCChl TE€la U JCHUCTBYIOUIEH HA HEro
CHUJIBI.

8. HaOmroneHne paBeHCTBA CHUJI IPU B3aMMOJECHCTBUM TEN.
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9. H3meHeHune Beca Tena npu YCKOPEHHOM JBUKEHHH.

10. [lepenaua nMmmyJsbca Npyu B3aMMOIEUCTBUN TEI.

11. [IpeobpazoBanus YHEPTUH NPH B3aUMOICUCTBUH TEJl.

12. CoxpaHeHME UMITYJIbCa IIPU HEYIIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHHE UMITYJIbCa IIPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUH.

14. HabnroeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHEe MEXaHUYECKOW SHEPTUH ITPU CBOOOHOM MaICHHUH.

16. CoxpaHeHHEe MEXAaHUYECKOW SHEPTUH NIPU JBMKEHUU Teja Mo JECHCTBUEM
IPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

1. KoncTpynpoBanue TpakTa Mg pa3roHa M JAIBHEMIIETO PABHOMEPHOTO
JBV>KCHUS IIAPUKA WIIN TEIIEKKH.

2. OmpeneneHue cpegHENl CKOPOCTH CKOJBXKEHUS Opycka WIM JABHXKEHUS
HIapyKa MO HAKJIOHHOM IIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Telna IPU PABHOYCKOPEHHOM JBWKEHHUH II0
HAKJIOHHOU TUTOCKOCTH.

4. HccnenoBaHne 3aBUCHMMOCTH IIYTH OT BPEMEHM INPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

5. IIpoBepka TruIOTE3bl: €CIM MPU PABHOYCKOPEHHOM [JBIKEHUH Oe€3
Ha4yaJbHOM CKOPOCTU IIyTM OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME POMEKYTKH BPEMEHH OJINHAKOBBI.

6. HMccnenoBaHue 3aBUCUMOCTH CWIIBI TPEHUS CKOJIBXKEHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHMUS.

Omnpenenenue kodhPUIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBM)KEHUM Tela
10 TOPU3OHTAIBHOU ITOBEPXHOCTH.

10. Onpenenenre pabOTBl CUJIBI  YOPYrOCTH MpU MOABEME Tpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: IEpUo,
4acToTa, aMIUINTyAa. MaremMaTnyecKkui U NpYyKMHHBIM MasTHUKH. [IpeBpamienne
HHEPrUM MPH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxatomue — koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannuyeckue BosiHBI. CBoiicTBa MeXaHWYecKux BoOJH. IIpojonbHble U
IonepeyHbple  BOJIHBL. JIMMHA BOJMHBI M CKOPOCTH €€ PaciupOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEMCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Hemoncmpauyuu.



1. HaOmromenuwe koyieO0aHWil TeI 1104 HEUCTBUEM CHJIIBI TSKECTA W CHJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

o v kW N

Jlabopamopnvie pabomul u onvimaul.
1. OmpezgeneHre 4YacTOTbl M TepUoJa KoJeOaHMM MaTeMaTHu4ecKoro
MasiTHUKA.

2. OnpeneneHue 4acTOTHI U NEpUoAa KojaeOaHu MPyKMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU

rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH MEeproIa KoieOaHU NPy KMHHOTO MasgTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOAHUN I'py3a, MOJBEIICHHOIO K
HUTHU, OT MACCHI Tpy3a.

6. OmNbITBI, JEMOHCTPUPYIOIIUE  3aBUCHUMOCTh  Tepuoja  KoJeOaHHit
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.

Paszgea 10. DineKkTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  TMOJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBoOlCTBa
ANEKTpOMarHuTHbIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOMHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomel u onvimel.

1. V3ydyeHue CBOWCTB SJEKTPOMATHUTHBIX BOJIH C IMOMOIIBIO MOOHIBLHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssimonmHeHOE
pacnpocTtpanenue cBera. 3armenust Connua u Jlynsl. Otpaxenue csera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBeta. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb3oBaHME TOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTHUYECKUX CBETOBOJAX.



Jluaza. Xom mywerr B JsmH3e. Ontuueckas cuctema (oroamnmapara,
MHUKpPOCKOIIAa M Tejeckona. ['Jla3 kak onTuUYeckas cucrema. biaum3opykocTs U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpetoTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OtpakeHue cBera.

[Tonyyenue n300paxkeHUM B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTryecKuil CBETOBO/I.

Xop jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tosryuenue n300paxeHNuii ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monenp ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopnvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUsS CBETOBOTO Jiyya OT YIUIa
najeHusl.

2. W3ydeHue xapakTepUCTHK M300pakeHHUs IpeIMeTa B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHHS CBETOBOIO JIy4a OT yIJIa
NAJCHUS HA TPAHULIE «BO3LyX—CTEKIIOM.

4. TlonmyuyeHue M300pakeHH C MOMOILBbIO COOMPAIOILIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKON CHIIbI coOMparoen
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CHEKTP.

7. OnbITEl IO BOCHPHUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJCHHM 4Yepes3
[[BETOBbIE (DUIIBTPHI.
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Pa3nen 12. KBanroBble IBJICEHHUS.

Omnwitel Pesepdopna u mimanerapHass mojens atoma. Monens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydenus. CTpoeHrHe aTOMHOTO
aapa. HykionHas wmogens aromHoro sapa. Msorombsl. PaamoakThBHBIE
npeBpauieHus. llepuon nmonypacnaaa aTOMHBIX SAED.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsJ0BOIO U MAacCOBOrO YHCEIL.
DOHeprus CBsI3M aTOMHBIX snaep. CBsi3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

Snepnasa sHeprervka. JleMCTBHS PAJMOAKTUBHBIX M3JIYYCHUW HA KUBBIC
OpTraHU3MBI.



Hemoncmpauyuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CrmekTp BoAOpoaa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnvie pabomul u onvimaul.

1. HaGnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YACTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000TAONUN MOAYJIh TPEAHA3HAYCH /IJIsI CUCTEMAaTU3aIuN
u  0000IIeHUsT MPEIMETHOTrO  COACpKaHUSA W ONbITa  JEATEIIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (DU3MKH, a TaKKe JJIsi MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aM€Hy 10 (U3uKe s 00ydaroluxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIbI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUnBACTCS JOCTHKCHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHSTH (PU3UUYECKHE
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIIE
Ka4ue€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTro OOy4YarIHuecs BBIIOIHIIOT 3aJaHus, B KOTOPHIX UM
npearaeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAy4YHO OOBSICHATH
dbuznYecKue SBJICHUS B OKPY’KArOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAyUYHbIC METObI UCCIEIOBAHUS (PU3NMUECKUX SIBJICHUN, B TOM
Yyucie AJsl IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHIKCHHM COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIMM HAa OCHOBE 3aKOHA IMPEBPAICHHUS M COXPAHEHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA NMPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA



N3ydenue (u3uKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus Gu3MKu Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT copMUpOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— IIPOSIBJICHUE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUCKOMN
bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHYKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUN (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ACTETHUYECKUX KadyecTB (PU3MUECKOW Hayku: €€ TapMOHUYHOTO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJOTHM, BaXKHEHIIECH COCTABIISIOLICH
KYJIbTYPBIL;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) dopvmupoBaHus  KYJbTYPbl 3I0POBbSI M  3MOLMOHAJIbBHOIO
0J1aronoJIy4us:

— OCO3HaHME LIEHHOCTH Oe30macHoro oOpas3a JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH MpaBWJl OE30MacHOr0 IMOBEAEHUS Ha
TPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chopmMupoBaHHOCTh HaBBIKA pPEQIICKCUU, TPHU3HAHWE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTHBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTUYECKOH M
COLIMAJIbHOM HAIpPaBIE€HHOCTH, TPEOYIOIIMX B TOM 4HCIE€ U (PU3NYECKUX
3HAHUIM;

— MHTEPEC K MPAKTUYECKOMY U3yUEHUIO Npodeccuid, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:



e — OpHUEHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JIacTH OKpy>Kalolllel Cpeabl, IUIAHUPOBAHUS TMOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBHAM COLHUAJBHON W NPUPOIHOH
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICHCTBUM TPU BBIIOJHCHUH WCCJICIOBAHUA H
MPOCKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPEe3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bI O (PU3NIECKUX O0BEKTaX U SBICHUSAX;

e — OCcO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JlacTh
bu3uKu;

e — IUIAHUPOBAHHWE CBOETO PAa3BUTHUS B NPHOOPETEHUH HOBBIX (HHU3UYECKHUX
3HAHUM;

e — CTpPEMJICHHE aHAJIU3UPOBATH U BBISBJIATH B3aUMOCBSI3H IIPUPO/ILI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JEWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHUS TporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO
oO1iero o6pazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTANpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC IEHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAIbHbIC YUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:
e BBIBISTH W XapPaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJIs
0000IIIEHUS U CpAaBHEHUS,
e BBIABIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paCCMAaTPHUBAEMbIX (haKTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHUSIM;



BBISIBIIATh TIPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3yYCHUH (PU3NUECKUX
SIBJICHUIA W TIPOIIECCOB, JEIaTh BHIBOJBI C MCTIOJIb30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quznueckoi
3amaun (CpaBHEHHWE HECKOJIBKMX BAapHUAHTOB PEIICHUS, BHIOOp Hambosee
MOJXOJISIIIETO ¢ YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCITI0JIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY IIJIaHY OIIBIT, HECIOKHBIH
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBAaTh HAa TMPHUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

POTHO3MPOBATh  BO3MOXXHOE JalibHEWIlee pa3BUTHE  (PUINUECKUX
IPOLIECCOB, a TAK)KE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSATh Pa3IUIHBIC METObI, MTHCTPYMEHTHI U 3alPOCHI TIPU TTOUCKE H
orOope WHGPOPMAIMM WJIA JaHHBIX C y4ETOM TMPENIOKEHHOU Yy4eOHOU
bu3nIeCKON 3a7a9H;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAIBHYIO (GOpPMY TIPEACTABICHUS
uHQOpMaAIlUl W WUTIOCTPUPOBATH pelIaeMble 3aJayll  HECIOKHBIMU
CXeMaMHu, lrarpaMmmamMu, HHOU rpaguKoi 1 1X KOMOWHAIIUSIMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI U
BBICKA3bIBaTh WU, HAlleJICHHbIE HA pELICHUE 33JaYd M MOAJAep KaHHe
0J1aro’KeJIaTeILHOCTH OOIIEHUS;

COTMOCTABJIATh CBOM CYXICHHS C CYXACHUAMH JPYTHX YyYaCTHUKOB
JUanora, oOOHapyKHBaTh pa3IUIMe U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOIMYHO TPEICTABISATh PE3YIbTaThl BBIMOIHEHHOTO (PU3NUYECKOTO OIBITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

NOHMMaThb W MCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHONH paOOThl MpH PEIIEHUU KOHKPETHOW (Qu3ndecKon
npooieMBl;



IPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTIKEHHUIO: paclpeneisaTh poyH, OOCYKIaThb MPOLECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUSI HECKOJBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUrasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAINpABICHUIO M KOOPJAUHHUPYS CBOU JACUCTBHUS C JAPYTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh Kadye€CTBO CBOET0 BKJaja B OOUIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YUYCOHBIX CHUTYaIUAX, TPEOYIOMINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3JIUYHBIX  TOAXOJAX TMPHUHATHA  PEIICHHUHA
(MHIMBUAyaJIbHOE, TPHUHATHE PEHICHUS B TPYIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HMUCSCKON 3a7a9d WA
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH IIpeiaraeMbie BAPUAHTHI pEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiarath rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEHOCTUKEHHUS) PE3yJbTaTOB
NeSITEJIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHHUS
(U3MYECKOro HUCCIENAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIUUXCS CHUTYallMil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKILHX TPYIHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHnd (U3NIECKUX 3a1ad UiH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO JPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koH1y 00yueHust B 7 Kj1acce mpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIB30BaTh ITOHATHA: (1)I/IBI/I‘ICCKI/IC )41 XHUMHYECCKUC ABJICHUA,
Ha6J'IIOI[eHI/I€, OKCIICPUMCHT, MOACIJIb, T'HIIOTC3d, CAWHUIIbI (bHBquCKI/IX



BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJHMHEMHOE), TPACKTOpHUsA, PaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath sBiacHUs (auddys3us, TEMI0BOE IBIKCHUE YaCTHI] BEIICCTBA,
PaBHOMEPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBHKEHUE, HWHEPIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEJ C 3aKPEIVIEHHON OCBIO
BpalllCHUsI, TEpeAadya MOaBICHUS TBEPABIMU TENaMH, XKUIKOCTSIMU U
razamMyd, arMocdepHoe JlaBlieHWe, IUIaBaHUE TeJ, [pPEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3HYECKUX SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBOW U HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOAEC U TEXHUKE, BIIMSHUE
aTMOC(EepHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PbIO, pblYaru B
TeJIe YeJIO0BeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a/1a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA TEJI U (PUBMUECKUE SIBJICHUS, UCTOJb3YS
¢dbuznyeckre BEIMYMHBI (Macca, OO0BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPENHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpPEeHUs, JAaBlicHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAsI CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTb, IUICYO CHIIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKash W MOTEHIMalbHAs YHEPTHsi), MPU ONMHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MYECKUH  CMBICI  HUCIOJIb3YeMBIX  BEJIMYUH, UX
0003HaueHUsI W €IUHUIIBI (U3MUECKUX BEITUYHH, HAXOJIUTHb (HOPMYJIBI,
CBSI3bIBAIONIUE JTAHHYIO (PU3MUECKYIO BEJIUYUHY C JAPYTUMHU BEIUYUHAMU,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIb3Yys MpaBUiia CJIOKEHHs CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuio paBHOBecUs pbiuara (6s10ka),
«30JI0TO€ TIPABUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYEeCKOH
SHEPruM, MPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PM3UYECKHUE SBJICHHUS, TPOILIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallMii MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJIAITh MPUYUMHHO--CJIEJACTBEHHBIE CBSA3U, CTPOUTh OO0BsICHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—-2 M3y4YeHHBIX CBOMCTBA (PUIMUYECKUX
SIBJICHHUH, (PU3UIECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;



pemiaTth pacu€THble 3a7ayd B 1—2 JeHCTBUS, HCHOJIb3Ysl 3aKOHBl H
dbopMyIIBI, CBs3BIBAtONINE (PU3MYECKUE BETUYMHBI: HA OCHOBE aHAIIM3A
YCIJIOBHSI 33/1a4d 3alUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3UICCKUE
BENTUYUHBI B (HOPMYJIBI U TMPOBOJIUTH PACUYEThl, HaXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJIs pEUICHUs 3a/1a4, OIICHUBATh PEATUCTHUYHOCTh
MOJTYYCHHOU (PU3NYIECKON BETUIMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOIIU
(bu3MYEeCKUX METOI0B, B OMTMCAHUU UCCIIEI0BAHUS BBIJIETSATH IPOBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYeHHBIH pe3yNbTaT, HAXOAWTh OIMUOKHM B XOJE OIbITA, JeIaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOAUTL OMNBITHl 1O HAOMIOJAEHUIO (U3UYECKUX SIBJICHUW WU
bu3nuecKux CBOMCTB TeI: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYI0BaHMUS,
3aMUCBHIBATh XOJ OMbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0b€Ma, CHUJBI W TEeMIEpaTypbl C HCHOJb30BAHUEM AaHAJIOTOBBIX U
U(MPOBBIX TMPUOOPOB, 3aAMKCHIBATH I[IOKa3aHUS MPUOOPOB C YU4ETOM
3a/IaHHON a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKO BEJIMUUHBI OT
JIPYyrol ¢ HUCMOJb30BAaHUEM TPSIMBIX HM3MEPEHUM (3aBUCUMOCTU IyTH
PaBHOMEPHO ABWKYUIIErocsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHUCUMOCTH CHJIBI TPEHHUSI OT IUIOMIAIA COMPUKOCHOBEHUS TEN, CUIIbI
YOPYTrOCTU OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIONIEH CHIIBI OT 00BhEMaA
MOTrpyKEHHON YacCTH Tejla U OT IUIOTHOCTU XKHUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH Te€Ja, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUsI pblyara U OJOKOB), Y4aCTBOBaTh B
MJIAHUPOBAHUM y4eOHOrO0 HCCIENOBaHUs, COOMpaTh YCTAHOBKY U
BBITIOJTHATh W3MEPEHUs, CJeAys MNPEIJI0KEHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHJIEC
MPEIIOKEHHBIX TaOMUIl U TpauKOB, JenaTh BBIBOJBI IO pe3yibTaTam
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHBIE H3MEpPEeHUs (HU3NUECKUX BEIUYMH (TUIOTHOCTH
BEIIIECTBA JKUJIKOCTHU M TBEPAOTO TeEja, CUjla TPEHUS CKOJIBKEHUS,
JaBJICHHWE  BO3/JyXa, BbITAJKUBAWOIIas CWila, JICUCTBYIOLIas  Ha
MOTPY’KEHHOE B JKUIKOCTh TENO, KOA(D(UIIMEHT TMOJIE3HOTO NEeUCTBUS
MPOCTBIX MEXAHU3MOB), ClIeysl TMPEAT0KEHHON HWHCTPYKIUU: TMpHU
BBINIOJIHEHUHU HW3MEPEHHM COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCIISITh 3HAYEHNE NCKOMOM BEJINYUHBI;



e coOnrofaTh MpaBujia TEXHUKUA 0€30MacHOCTH Ipu paboTe ¢ 1abopaTOPHBIM
000pyIOBaHUEM;

e yKa3bIBaTh MPUHIUIBI ACUCTBUS MPHUOOPOB M TEXHUUYECKHX YCTPOMWCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOILIAOIIUECS COCYyIbl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

e XapakTepH30BaTh MPHUHIMIMBI JEUCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HMX OMNHCaHHUS (B TOM YHCIHE:
HNOJIUIMITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIPABINYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIIOIb3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e TMPHUBOAUTH TNpUMEpPHl  (HAXOAUTh HHGOPMALMIO O  MpUMEpax)
IPAKTHYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B IOBCEJHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIOACHUSA
HOPM SKOJIOTUYECKOT0 MTOBEJEHUS B OKPYKAIOIIEH Cpefe;

e OCYIIECTBIIATH OTOOp MCTOYHUKOB wuHGpopmanuu B HHTepHere B
COOTBETCTBHUHU C 33JaHHBIM IIOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUW M TyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBOM WIM MOXKET OBITH
HEJIOCTOBEPHOM;

e HCIOJIb30BAaTh MPU BHIMIOJHEHUHN YUYE€OHBIX 3a/laHUi Hay4YHO--TIONMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcesl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHBIC KpPaTKUE MUCHhMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAINK (HU3UIECKOTO CONEPKAHUS, B TOM
yucie MyOJUYHO JeNlaTh KpaTKUe COOOLIEHUS O pe3yjIbTaTax IMPOEKTOB
WM Y4eOHBIX HWCCIEIOBaHWH, TPH OSTOM TPaMOTHO HCIOJIb30BATh
W3YYEHHBIM TOHSATUHHBIN ammapaT Kypca (U3HMKH, CONPOBOXAAThH
BBICTYIUICHUE MIPE3EHTALUCH;

e TMPHU BBHINOJHEHUH YYEOHBIX MPOEKTOB MU HUCCIECIOBAHHUI paclpeneniTh
OOSI3aHHOCTH B TpPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJadaMH,
CIICIUTh 32 BBHINIOJHEHWEM IUIaHA JACWCTBHIA, aJeKBAaTHO OIEHUBATh
COOCTBEHHBI  BKJaA B  JEATEIBHOCTh  TPYMINBI,  BBICTPauWBaTh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koH1y 06yueHus B 8 kj1acce nmpeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

e HCIOJIB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKHUE U
amop(HBIC TeNa, HACBHIIECHHBIA M HEHACBHIIIEHHBIM Map, BIAXHOCTh



BO3/yXa, TeMmIepaTypa, BHYTPEHHSSI SHEpPrusi, TEIUIOBOW JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE MOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMpPEHUE M CKaThe, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KAWUIAPHBIC SIBICHUS, UCIIapEHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpUCTaUIM3alus (OTBEpJEBaHUE), KUIICHUE,
Terionepeaaya (TeTI0NPOBOHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTPU3AIUs TeJN, B3aUMOJICHCTBUE 3apsI0B, JEHCTBUS AJIEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aWMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAasT MHIYKIIHS)
M0 OINHUCAHUI0 MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3HYECKUX SBICHUNA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIAPHBIC SIBJICHUS B TPUPOJIE,
KpUCTaJUIbI B mpupoje, uznydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, IEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIFOCOB, POJIb MAarHUTHOTO TOJIS JUIsSl >KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEISATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBIICHUI;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SIBJICHUS, UCTIONB3YsI
bu3ndeckue BeTUYHUHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJieJIbHAas TEeIJIOEMKOCTh BEIIECTBA, VYACJNbHAs TEIUIOTa
MJIaBJICHUSI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHMs, YAelbHAs TEIioTa
CropaHusi TOIUIMBA, KOA(D(PUIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MalllUHbl, OTHOCUTEIbHASl BIAXXHOCTh BO3/yXa, JJICKTPUUYECKHI 3apsi,
cuja TOKa, JJIEKTPUUECKOE HaIpsKEHUE, COMPOTHUBJICHUE MPOBOJIHUKA,
yACIbHOE  CONPOTHBJIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO  TOKa), TIpU  ONHWCAHWUU MPABUIBHO  TPAKTOBATH
(bU3MYECKUl CMBICT UCIOJIb3yeMbIX BEIWYWH, 0003HAUYCHUSI U CIUHUIIBI
GbU3MYEeCKUX BEIMYUH, HAXOAUTh (DOPMYJIBI, CBSI3BIBAIONINE JIAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
H3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEJIUYUH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEeopuu
CTPOCHMS BEIIECTBA, MPUHLUIN CYNEPHO3ULMU MOJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa J1Jisl yyacTKa Ienu, 3aKOH
Jlxoyns—JleHua, 3akoH COXpaHEHMsSl SHEpPruM, IMpPU OSTOM J1aBaTh



CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTHYEeCKOe
BBIPAXXEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYalluil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
[IaroB ¢ OmMopod Ha |—2 W3yYEeHHBIX CBOMCTBA (HM3MUECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemiaTte pacy€THbIE 3aJadyd B 2—3 JEHUCTBHs, MCIOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
yCJIOBHUS 3aJadd 3alMChIBaTh KPATKOE YCIOBUE, BBIABIATH HENOCTATOK
JAHHBIX I pEIIeHHs 3aJadyd, BbHIOMpATh 3aKOHBI U  (QOPMYIIBI,
HEoOXoauMble JUIsl €€ penieHus, MPOBOAUTh Pacy€Thl U CPaBHUBATH
NOJy4YEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpU MOMOUIH
(U3MYECKUX METOIOB, HCIIOJb3ySl ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAIOJIOKEHNE, OLEHUBATh MPABWIBHOCTh TMOPSIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3MUECKUX SIBICHUM WU
(¢u3nyeCKUX CBOWCTB Te (KANMWUISIPHBIE SIBIICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPbI, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHHH OT I[BETa H3JIydarome (Toriomaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHUs BOJBI OT TEMIEPATyphbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alUs Tel W B3aUMOJCUCTBHE
JIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIIM3allisl MArHUTHBIX IIOJENM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMArHWTa,
CBOMCTBA DBJEKTPOJABUTATENsl IMOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
pOBEpsieMbIe MPEANONIOKEHHs], COOMPATh YCTAHOBKY W3 MPEUI0KEHHOIO
000pyAOBaHUs, OMUCHIBATH XO/1 ONbITAa U (POPMYJIUPOBATH BHIBOIbI;
BBIIIOJHATh  NPSIMBbIE  WM3MEPEHUA  TEMIIEPATypbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAIPSDHKEHHUS C MCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3UUECKUX BEJIMYMH, CPAaBHUBATH
PE3YNBTAaThl U3MEPEHUM C YUETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUW (hDU3NUECKON BEIMUHHBI OT
IpYyro C UCHOJIb30BAaHUEM TMPSMBIX U3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBIICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAU IIONEPEYHOIO
CEUYEHUS U yAEIIBHOIO COIPOTUBIICHUs BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  NIPOBOJHMUKE,
UCCIICJOBAHUE IOCICAOBATEIBHOIO U IAPAJIEIBHOIO  COCAUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH



pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJMIl U TpadHKOB,
JleJIaTh BBIBOJBI 110 pe3yJibTaTaM UCCIEI0BAHMS,

IPOBOAUTH KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BeIUYUH (yAelbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBIEHUE IPOBOAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEIysl NPEMJIOKEHHOW MHCTPYKLHH, U
BBIYUCIIATH 3HAYEHUE BEJINUNHBIL;

COOJIIOIaTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOPATOPHBIM
000py10BaHUEM;

XapaKkTepU30BaTh IPUHIMIBI JECHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCaHuA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETD,
BOJIBTMETP, CUETUYMK DJIEKTPUYECKOM JHEPIUM, IIIEKTPOOCBETUTEIIBHBIC
npuOOpBkl, HarpeBaTeIbHbIE ANEKTPONPUOOPHI (IPUMEPHI), DIEKTPUUECKUE
IPEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHX SIBJICHUI U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBarh IMPOCTBIE TEXHUYECKUE YCTPOMCTBA W HU3MEPUTEIIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMIPOMETP, IBHUIATENIb BHYTPEHHEIrO
CropaHusi, AJIEKTPOCKOIl, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
LIETIEH C IMOCIENOBATEIbHBIM U NApaJUICIbHBIM COCAUHEHNUEM JJIEMEHTOB,
pasnuyas ycioBHbIe 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKHUX LETel;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUS (U3MUYECKUX 3HAHUNA B TOBCEAHEBHOM
KU3HM 711 oOecrniedeHnsi 0€30MacHOCTU MpU 00palieHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/0pOBbS U COOIIOACHMS
HOPM JKOJIOTUYECKOT0 IIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYUIECTBJISTh TMOUCK HHPOpMAMK  (U3HUECKOTO COJIEpKaHUS B
HNHTepHere, Ha OCHOBE WMMEKOIIMXCA 3HAHUM H IYTEM CpPaBHEHMS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH  MH(POPMALIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JUTEPATYpPy  (PU3NUECKOrOo COJIepKaHMs, CIPAaBOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiafeTh NPpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHHUS,
0000mas wHOOPMALMIO U3 HECKOJBKUX HMCTOYHHKOB (DH3NUECKOTO
COJEp)KaHus, B TOM 4uci€ MyOJMYHO MPEACTABIATh PE3YIbTaThl
IIPOCKTHOU WJIU UCCIEAOBATEIbCKON NEATECIIbHOCTH, IPU OTOM I'PAMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapat Kypca (HU3UKH,
COIPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALNEMN;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUM (PU3UUECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 33J1a4aMH, CJICAUTH 3a BBIIIOJHEHUEM IlJIaHA JIEUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBAThb COOCTBEHHBIM BKIaI B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K xoHIy 00yuenus B 9 kiiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh IMOHATHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAeKTOpHs, OTHOCUTEIbHOCTh MEXAHWYECKOTO JABMXKEHHS, Aedopmarius
(ynpyrasi, niaacTHUueckas), TpEHHUE, IEHTPOCTPEMHUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3J€KTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTD,
CHEKTpPbI MCITyCKaHUs U MOIJIOIIEHUs, alib(a-, OeTa- 1 raMMa-u3Iy4eHHUs,
U30TOIIBI, SIEPHASI SJHEPIETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE UM HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXKEHUE, CBOOOIHOE
NaJICHUE TEJ, PABHOMEPHOE JIBH)KEHHUE TI0 OKPY>KHOCTH, B3aUMOJCHCTBUE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3ByKa, MPSIMOJIMHEMHOE pacIpOCTpaHEHUE, OTPAKEHUE WU TPEIOMIICHHE
CBETAa, OJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3yIoKeHHE OeJIoro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHENYATOrO CIIEKTpa
U3JTyYEHHsI) IO OMMCAHUIO UX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3HUECKOE SABIICHHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUNH B
OKpyXaromeM Mupe (B TOM uuciae (QU3MUYECKHE SIBJICHUS B MPUPOJIE:
NPWINBBI U OTJIMBBI, ABHKEHUE IIaHET COJTHEYHOM CUCTEMBI, PEAKTUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, IBETa TeJ,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrHMUEcKOoe AEWCTBHUE BUIMMOTIO,
yIbTPapUOIETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
panvoaKTUBHBIN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTUBHOE H3IIy4YCHUE
NPUPOIHBIX MHUHEpAJOB, JIEWCTBUE PAAUOAKTUBHBIX W3JIYyYEHUU Ha
OpraHu3M 4eJioBeKa), MpPH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B



yueOHYI0, BBIACNATh CYLIECTBEHHBbIE CBOMICTBa (NMPHU3HAKU) (PU3NUYECKUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHMS, UCIOIB3YS
¢u3znyeckue BENWYMHBI (CpedHSss M MIHOBEHHas CKOPOCTh Tela IHpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, IEPEMEIIECHUE, MYTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOrO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHIIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUUAJbHAas SHEPrus Tea,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs] MEXAaHW4YeCKas »JSHEpIus,
NEpPUOJI U YacToTa KoJeOaHUM, JJIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKa3aTellb MPEJIOMIICHHS CPEAbl), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUS M EJUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (HOpPMYIIb,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTHUMH BEIUYHHAMM,
CTPOUTH I'papyKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
IOPUHIUI CYNEPHO3ULIUA CHWJI, NPUHLOUI OTHOCUTEIbHOCTH [ amwmies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCa, 3aKOHbI OTPAaKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
OpU SJEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECChl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIISTH
NPUYUHHO--CIICJICTBEHHBIE ~ CBSI3M, CTPOUTh OOBsACHEHHWE u3 2-3
JOTHYECKHX ILIAaroB C OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIC 3adaud (OMHMpAIIHEcs Ha CHCTeMy U3 2-3
ypaBHEHUI), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WIM U30BITOUHBIE JaHHBbIE, BHIOUPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHUSI, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh IMOJYYEHHOTO 3HAuY€HUA (PU3HUECKOU
BEJINYUHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PpEHIUTh MPU MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHUE HCCIEIOBAHMS, BbIICIATH
IIPOBEPSAEMOE NPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTH MOpPsIKa
IIPOBEICHUSI  UCCIECNOBAHMS, JI€JIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;



MPOBOJUTH OMBITHI 1O HAOMIONCHUIO (PU3NYECKUX SBICHUWA WM
dusznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH TepHuoAa KoJeOaHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHWH, MPSMOJIMHEHHOE paclipOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI MpeaMeTa B coOuparomiei
JWH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 HW30BITOYHOrOo Habopa
000pyTOBaHUS, OMUCHIBATH X0/ OIBITAa U €r0 Pe3ybTaThl, POPMYIUPOBATH
BEIBOJIBI;

MIPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MIPSAMBIX U3MEPEHUM, OMpEaeIIss
CpellHee 3HAaYeHUE Uu3MepsIeMoi BeIMYUHBI ((OKYCHOE pPAaCCTOSHUE
coOuparoieli  JUH3bI), OOOCHOBBIBATH BBIOOpP crocoba HM3MepeHus
(M3MepUTEILHOTO TPUOOPa);

IPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYUH C
WCITOJIb30BAaHUEM TIPSMBIX H3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM JIBIJKEHMM O€3 HaudaJbHOM CKOpOCTH, Mepuoja
KOJICOaHUI MaTeMaTH4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia
NaJicHns): TIUIAHUPOBATh HCCJIENOBAaHUE, CaMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (UKCHpPOBaTh pe3yJabTaThl MOJTYYECHHOW  3aBUCHMOCTH
(bU3NYECKUX BEIIMYMH B BUIE TAOIWIl UM rpadHKOB, JEJaTh BBIBOJBI I10
pe3yibTaTam UCCIeI0BaHuUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpDEHHE Tella TpHU pPAaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsI, KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuosl KojeOaHWii MaTeMaTHYeCKOr0o W TPYKWHHOTO MAasTHUKOB,
ONTUYECKasl Cuja coOuparoled JIMH3bI, pPAJAUOAKTUBHBIA  (OH):
IJIAHUPOBATh M3MEPEHUsS, COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIICIys MPEIOKECHHON WHCTPYKITUU, BHIYUCIISTH
3HAUCHUE BEJIMUMHBI M aHAIM3UPOBATH MOJIYYCHHBIC PE3YIbTaThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPCHUIA;

COOJII01aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH IIPU paboTe ¢ 1ad0paTopHbIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIETCH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, TUIAHETapHas MOJEJIb aroMa, HYKJIOHHAas
MOJIeJTb aTOMHOTO SIJIPa;



XapaKTepu30BaTh MPUHIUMBI JCWCTBUS HU3YYCHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HX OmMHUCaHUA (B TOM YHUCIE:
CIHIOMETP, OATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, TMepucKor, (oToanmapar, ONTUYECKHE CBETOBO/IbI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMOIB3YysS 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBICHUA U HeoOXoaumble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTUYECKHUX MPOIIECCOB
IpU pEelIeHUU Yy4eOHO--TIPAKTHUYECKUX 3aJad, ONTHYECKHUE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HWHPOPMALMIO O  IpHUMEpax)
IPAKTHYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B IOBCEJHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3J0POBbS U COOJIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBISATh TOWUCK HMHPOpMAIMH  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMoCTOATENbHO (GOPMYIIUPYsI TOMCKOBBIN 3a1poc, HaXOAUTh
NYTU ONpPEeNIEHUsI JOCTOBEPHOCTH MOJYyYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENFHBIX HICTOYHHUKOB,

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHuil HaAyIHO--TIOMYJISIPHYIO
JaUTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcesl cetu MHTEepHET, BiageTh npuéMamMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMAIIMK W3 HECKOJIBKUX HWCTOYHUKOB (DU3HUECKOTO COAEp KAHMUSA,
nyOIMYHO NMPEACTABISTh Pe3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCHOJb30BaTh  M3YyUEHHBIH
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3UKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTeW ayIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12

8 KUIACC
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KoanuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TensioBbIe IBJICHUS
bubmuoreka [JOK
1.1 i 7
CTpoetiie  cBOHCTBA BelliecTsa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenossie mpouecce 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgea 2. diekTpuyeckne 1 MAarHUTHbBIE SIBJICHUS
DINIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
1 X B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 II 2 1 7
OCTOSHIRIH STCKTPHACCIII TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
23 MarmuTibie ABICHHS 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
DEKTPOMATHHTHAS HHAYKLHA https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
9 KJIACC
Ne n/m HaunmeHoBaHMe pa3/e/ioB U TeM KosnyecTBo yacos DJIeKTPOHHbIE
nporpaMmMel Bcero Konrpoabusie IIpakruueckue (uupposbie)
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padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl
Paznen 1. Mexannueckue siBJIeHUs
11 MexaHn4eCKOe IBMXKCHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OIIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 BaauMojiciicTBHE Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3aKOHbL COXpaHCHHS 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
bubmuorexa [JOK
2.1 M 7
CXAHUHECKHUE KOTICOHHS 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 1
CXAHMIECKAC BOMHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ IMOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DNeKTpOMarHUTHOE MOJe U bubnuoreka [IOK
3.1 6 2
ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
bubmuorexa [JOK
4.1 2
3aKOHbI pacHpOCTPAHCHNA CBCTa 6 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI 6 3 bubmmorexa LIOK

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.3 P 0 3 2
A3OXCHHE DEIIOTO CBETA B CHIEKIP https://m.edsoo.ru/7f41a4a6

Wroro no pazueny 15

Pa3gen 5. KBanToBbI€e IBJIeHUSA

5.1 Hcnyckanue u IMOTIoMeHue CBETa aTOMOM 4 1 Bubmaorexa ITOK
' y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoekue aTomHOro sjpa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17

Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb

6.1 [ToBTOpEeHKE M 0000IIIEHNE COIEePKAHUS 9 9 bubmuorexa [JOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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