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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uKke Ha YpOBHE OCHOBHOIO o00Iero o0pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHHM M TpeOOBaHMUW K pe3yibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM PenepanabHOil paboueil mporpaMMbl BOCIUTaHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HaYyYHOW TpaMOTHOCTH OOYyYalOUIMXCsl M OpPraHU3alUI0 U3YUCHHS
(¢u3MKUM Ha NeSITeNbHOCTHOM OCHOBe. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mpeamera B peanuzauuu tpedboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpEeAMETHBIM pe3yJibTaTaM 00ydYeHHUs, a TaKxKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma mno ¢u3uke ycTaHaBIMBAET pacipenesieHne yueOHOro matepuana
1o rojam oOydeHus (Mo Kjaccam), ImpesaraeT NpuMEpHyI0 MOCIeA0BaTeNbHOCTh
U3YYEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKON
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMmbl 1o y4eOHOMY MpPeIMETY.

®uzrka SBISIETCS  CHCTEMOOOpA3ymOIIMM  JJii  €CTECTBEHHO-HAaYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB
U SBIICHUM, H3y4aeMbIX XUMHEH, Ouoioruei, actpoHoMued u (U3NIECKOU
reorpagued, BHOCHUT BKIAJ B €CTECTBEHHO-HAYYHYI0 KapTUHY MHUDa,
NpelocTaBIsieT Haubojee scHble O00pa3ibl MNPUMEHEHHS Hay4yHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIIAaBHBIX 3a7a4 (PU3MYECKOTO O0Opa3oBaHUsS B CTPYKType OOIIero
0o0pa3oBaHUA COCTOMT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne Qusukum Ha 0a30BOM ypOBHE TMPEIONIaracT OBJIAJCHHE
CJIEYIOLIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTB:

e HAy4HO OOBSICHATH SBJICHUS;

e OLEHMBATH U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UWHTEPHPETHPOBATH  JIaHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
J0Ka3aTeIbCTBA ISl IOJYyYEHUS BBIBOJIOB.

Henn w3ydeHuss ¢GU3MKK Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenonaBaHusi ydyeOHoro mnpeamera «®dusuka» B



oOpa3zoBareipHBIX opranuzauusax Poccuiickoit ®enepauuu, peamu3yomux

OCHOBHBIE  00111€00pa30BaTe/IbHbBIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM

Konnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
eaun n3yyeHust pU3NKU:

NpHOOPETCHHEe HMHTEpeca W CTPEMIICHHSI OOYyYarolIuXxcsi K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HMHTCIUICKTYaJIBHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUIA O HAYYHOM METOJIC TIO3HAHUSA U (hOPMHPOBAHUE
UCCJICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHUS Kak pe3yjbTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONM (U3MKHU JUIS Pa3BUTHS JPYTHUX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymici
po(eCCHOHATBLHOM JIESITEIbHOCTH, CBA3aHHOW ¢ (PU3MKOM, MOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I}KGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTI'O

O6I_HGFO 06pa30BaHI/IH oOecrnieunBaeTCs pCIICHHUEM CIICAYIOIUX 3aaaY.

npuoOpeTeHne 3HAaHWH O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBTICHHSIX;

npuoOpeTeHne YMEHHI OIUCHIBATh M OOBACHATH (PU3HUYECKUE SBICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEUINX pacu€THBIX 3aaad ¢
UCTIOJIh30BaHUEM buznIecKux MOJICTICH, TBOPYCCKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUW HAOII01aTh IPUPOHBIC SBICHUS U BBITIOIHATH OTBITHI,
nabopaTopHble  pabOTBl W OKCIEPUMEHTAJIbHBIE HMCCIENOBAaHUA C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOTHl ¢ mHpOpManuel (PU3NIECKOTO CoNep KaHus,
BKJIFOYasi MHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHATN3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu mpodeccHoHaTbHON e TEIHHOCTH, CBI3aHHBIMU
C (UBUKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3UIECKON HAYKH.

Ha u3ydenue ¢usuku (6a30BbIiI ypOBEHB) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoaAUTCS 238 wacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezielo), B 8



kiacce — 68 gacoB (2 yaca B Henmenio), B 9 kiacce — 102 gaca (3 yaca B HEleIO).

[Ipennaraemslii B mporpaMmMe no (u3MKe NnepedyeHb JadbopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHATENbHBIA XapaKkTep, YUUTENb JI€IAeT BIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM MHIMBHUIYAIbHBIX OCOOEHHOCTEU
oOy4arommxcs, CNUCKa SKCIEPUMEHTAIbHBIX 3aJaHHM, MpearaeMblX B paMKax
OCHOBHOTI'O roCyJ1apCTBEHHOIO ’K3aMeHa 1o ¢busuke.



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Pa3znen 1. ®u3uka u eé posib B NO3HAHUHU OKPYKAKOIIET0 MUPA.

®usuka — Hayka O npupoze. SBinenHus npuponsl. dusznueckue sBICHUA:
MEXaHUYECKUE, TEIUIOBBIE, DIIEKTPUUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BenuuyuH. Dusmyeckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHMS: HAONIOAEHHE, TOCTaHOBKA HAyYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onucanue PU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENIEH.

Jlemoncmpayuu.

1. MexaHuuyeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue NpubOpkI U MpoIeAypa NPIMbIX U3MEPEHUN aHATIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomwt u onvimeot.

1. OmnpeneneHue LEHbI JENEHUS MIKaJIbl U3MEPUTENILHOTO MpHoOopa.
N3mepenne paccTosHui.

N3mepenne o0bEMa )KUIKOCTH U TBEPAOTO TENA.
OmnpeneneHne pa3mMepoB MajbIX TE.

vk W

N3mepenune Ttemriieparypbl MpU MOMOIIM >KUAKOCTHOIO TEPMOMETpa U
JaTyrKa TeMIEpaTyphl.
6. IIpoBeneHue ucciaen0BaHUsl MO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
IIapyiKa, MyIEeHHOT0 TOPU30HTAIBHO, TeM OOJIbIlIe, YeM OOJIbIIIe BHICOTA
IyCKa.

Pa3nen 2. IlepBoHayajibHble CBe/IEHUSI O CTPOEHUM BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactui] BemiecTtBa. CBsi3b CKOPOCTH JIBHDKEHHUSI YaCTHUIl C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSHKEHNUE U OTTATIKUBAaHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEN M TBEPABIX
(kpuctamindeckux) Tena. B3auMOCBS3b MEXKIy CBOWCTBAaMHU BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJBI.



Hemoncmpayuu.

1. HabGmonenune 6poyHOBCKOTO JBUKEHUSI.

2. Habmonenue nuddyszuu.

3. HaGmonenue  siBIeHUM,  OOBACHSAIOIMIMXCA  TMPUTHKEHHEM WU

OTTaJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padomut u onvimot.

1. OueHka JuamMeTpa aroMa METOAOM psiioB  (C  HCIONb30BAaHUEM

¢dotorpaduii).

2. OnbIThl O HAOJIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OnwIThl IO OOHAPYKEHUIO ACHCTBUSI CHII MOJICKYJISIPHOTO MPUTSKCHMUSL.

Pasnen 3. /IBu:kenue u B3aumoaeiicTeue TeJl.

MexaHnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKEHHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IIPU HEPABHOMEPHOM JBMXKEHUHU. Pacuér mytu u
BPEMCHH JIBHIKCHUS.

SBnenne wHepuuu. 3aKOH HUHEpPUMU. B3auMoJeicTBHE Tesl Kak NpUYMHA
U3MEHEHNs CKOPOCTH [BM)KEHMS Teld. Macca Kak Mepa HWHEpPTHOCTH Telna.
IInotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJI B EIMHUIIE
00BéMa BellecTna.

Cuita Kak XapakTepucTuka B3aumoneicTBus Tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TskecTd. Cujia TSKECTH Ha Apyrux maHerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAPABJIECHHBIX MO OJHOM mpsimMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MPUPOJEC U TEXHUKE.

JHemoncmpayuu.

HaGmronenre MexaHU4eCcKOTo IBUKEHHUS TEaA.

H3mepeHne CKopoCTH NPSMOJIMHEMHOTO IBUKECHUS.
HaGnronenue saBieHust MHEPIUH.

HaGmronenre nu3MeHeHUs! CKOPOCTH NP B3aUMOCHCTBUU TEI.
CpaBHeHuUE Macc 10 B3aUMOJIEUCTBUIO TE.

o v kA w N

CnoxeHue cuj, HalpaBJIEHHBIX MO OJTHON MPSIMOIA.

Jlabopamophuie pabomwt u onvimeot.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO IBUKEHUA (LIApUKA B )KUIKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OmnpeneneHrie cpelHE CKOPOCTH CKOJIBbXEHHUS OpycKa WIM IIapuKa Mo
HAKJIOHHOM TNTIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOTO TENA.

4. OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsikeHus (aedopmanuu)

MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.



5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSA CKOJIBKEHHUS OT
BEca TeJa U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenune. CriocoObl yMEHBILICHUS U yBEJIMUYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJIEHHUsI Traza OT 00bEma, Temmeparyphl. Ilepemaya naBiieHHs
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIlluHbl. 3aBUCUMOCTb JABJIEHUS >XUJIKOCTH OT TriayOuHbl. ['mapocratnueckuit
napagokc. Coolmiaromuecs: cocyibl. [ napaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emnu u atrmocdepHoe AaBieHue. [IpuuuHBI CyIIECTBOBaHUS
BO3yIIHOM o6osnouku 3emiu. Onweit Toppuuermn. M3mepenue atmochepHOro
JaBlIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JlelicTBrE XUAKOCTH M Ta3a Ha MOrpy>KEHHOE B HUX TeJO. BriTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozmyxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUA ra3a OT TEMIIEPATYPHI.

[Tepenayda naBieHUs KUAKOCTHIO U Ta30M.
CooOmarotuecs cocyabl.

['mopaBnuyeckuii mpecc.

[IposBnenue aeiicTBUS aTMOC(EPHOTO 1aBIICHUS.

S o

3aBUCUMOCTh BBITAIKHBAIONIEH CHUJIBI OT 00bEMA MOTPYKEHHON YaCTH

T€Ja U IUIOTHOCTH KUJKOCTH.

7. PaBEHCTBO BBITAJIKHUBAOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABaHUS TEJI: IJIABAHUE WJIU NOTPYKEHUE TE B 3aBUCUMOCTHU
OT COOTHOILIEHUS IJIOTHOCTEMN TeNa U KUIKOCTH.

Jlabopamopnuie padbomwt u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00BbEMA NOTPYKEHHOU B
YKUJIKOCTb YaCTH TeJa.

2. OmpenenieHue  BBITAIKUBAIOIIEH  CWIIBL, JICHUCTBYIOIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIIEH CUIIBL, IEUCTBYIOIIEH HA TEJIO
B )KHJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHJIBL,
JECUCTBYIOIIEH HA TENO0 B JKHUIKOCTH, OT O0BEMA TOTPYKEHHOU B
YKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeoMeTpa WIM KOHCTPYHPOBAHUE JIOJKH W
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPrus.



Mexanundeckas pabota. MoIIHOCTS.

[IpocTbie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. l[IpuMeHeHue TmpaBuia pPaBHOBECHsI pblyara K OJIOKY.
«3onoroe mpaBuwino» MexaHuku. KIIJ[ mnpocteix wmexanuzmoB. [IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W NOTEHUHATBHAS DHEPTHS.
IIpeBpaienne 0THOTO BHJIa MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPaHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl IpOCTBIX MEXAaHU3MOB.

Jlabopamopnuie padomut u onvimeut.

1. Omnpenenenue paOOTbl CHIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUU Tella

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycioBul paBHOBECHs pblyara.
3. Hsmepenue KIIJ] HakKJIOHHOM MIIOCKOCTH.

4. M3ydeHune 3aKkOHA COXpPaHECHUSI MEXaHUYECKOM YHEPTHH.
8 KJIACC

Pa3nen 6. TenjioBble sIBJIEHHS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mogenun TBEPAOro, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BeIIeCTBa.
Kpucrammueckue u amopdusie tena. OObsSCHEHUE CBOWCTB Ta30B, KUAKOCTEH U
TBEPJBIX TEJI HAa OCHOBE IIOJOXKEHUN MOJICKYISPHO--KUHETUYECKOM TEOpHUH.
CmaunBaHue U KanWUISIpHBIE sIBJICHUA. TemIoBoe pacuIupeHe U CKaTHeE.

Temnepatypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABMKCHUS
gactull. BrHyTpeHHss »sHeprus. CnocoObl M3MEHEHUS BHYTPCHHEH DHEPTHH:
Teronepeaada u COBEPIICHUE paboTHI. Buasr TeTUIonepe1avu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KonngecTBo TemnoTel. YenabHas TEIJIOEMKOCTh BellecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. IlmaBneHuwe u
OTBEPJICBAHUE KPUCTANIMYECKUX BEIIECTB. YAEIbHAasA TEIUIOTa IUIABJICHUS.
[TapoobOpazoBanne u konaeHcamus. Mcmapenme. Kumnenme. YnmenpHas Teruiora
mapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpPhl KHIICHHUS OT aTMOC(HEpPHOIo
JIaBJICHMSL.

BnaxHocTbk Bo3ayXa.

DHeprus TOIMBa. Y JejibHas TeII0Ta CrOpaHus.



[Tpuniunel paboTsl TemnoBbix asurateneil KIIJ[ TemmoBoro asuratens.

TenoBbie ABUTATENN U 3aIUTa OKPY>KAIOIIEH CPEIbl.

3aKoH COXpaHCHUS U MPEBPAICHUA SHCPIrMi B TCIJIOBBIX ITPOLECCax.

Jemoncmpayuu.

1.

2
3
4.
5

6
7
8.
9

10.
11.
12.
13.

HaGmonenne 6poyHOBCKOTO IBHKEHHUSI.

Ha6monenue nudysun.

HaGmonenue sBineHuit cMauyuBaHUs U KalWJUISIPHBIX SIBJICHUH.
Habmronenue TenioBoro paciupeHus Ted.

N3menenue napieHus rasa mMpu M3MEHEHUHM 00BbEMa W HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuna nuamMepeHus TeMIepaTypsbl.

Bue! Teruionepenaymu.

OxJaxieHue Mpu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHUH paboThl BHEITHUMU CUJIAMHU.
CpaBHeHUE TEMIOEMKOCTEN Pa3IUYHBIX BELIECTB.
HaOmnronenue kuneuus.

HaGmroneHue noctosHCTBa TeMIIEPATyPhI PU TUTABICHUH.
Moenu TenJIOBBIX ABUTaTEIIEH.

Jlabopamopnuie padbomwt u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 110 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO TIPUTSIHKEHUSI.
OnbITH IO BRIPAIIMBAHUIO KPUCTAIIOB MIOBAPEHHOM COJIM UJIU caxapa.
OnbITel 110 HAOJIOACHUIO TEIIOBOT'O PACHIMPEHHUS Ta30B, KUIAKOCTEH U
TBEPBIX TEIL.

OmnpeneneHue JaBieHUs BO3ayXa B Oa/NIOHE HITIPHIIA.

OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHHUS BO3/lyXa OT €To
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[IpoBepka rurmore3sl IMHSHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPHUYECKON TPYOKE OT TEMITEpaTYPHI.

HaGmonenne w3MeHeHWs BHYTPEHHEH OSHEpPruu Tejla B Ppe3yJbTare
TEIIOTIepeIauu U pabOThl BHEITHUX CHIL.

HccnenoBanue sBICHUS TEIJI0OOMEHA MPHU CMEIIMBAHUK XOJOIHOW M
ropstaeil BOJBI.

OmnpeneneHne  KOJIMYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  MpH
TEIJI000OMEHE C HarpeThIM METAIUNTMYSCKUM IHJIMH]IPOM.

Onpenenenue yienbHON TEMI0EMKOCTH BEIIECTRA.

HccnenoBanue nporecca UCIIapeHUs.

OnpeneneHne OTHOCUTEIbHON BJIAXKHOCTH BO3AyXa.

Onpenenenue yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.



Pa3jen 7. DiiekTpuYeCKHe M MATHUTHBIE SIBJICHUS.

OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUECKHX 3apsfoB. B3anmoneictBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

Onekrtpuueckoe mnone. Hanpssk€HHOCTh dnekrtpruueckoro nois. llpumHuumn
CYINEpIO3ULIUHU IEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsigoB. DIEMEHTAPHBIN 3IEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W JOUANEKTPUKU. 3aKOH  COXpPAHEHMS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMUSI DJIECKTPUUECKOTO TOKA.
Ncrtouynuku mocTOSSHHOTO TOKa. JleHWCTBUSI SIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckas nenb. Cuna  Toka.  DIJIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH OMma
nasi ydactka uenu. IlocnemoBarenbHOe W mapalielIbHOE — COCIUHEHUE
MIPOBOTHUKOB.

PaGora ® MOIIHOCTH OAJEKTpUYECKOro Toka. 3akoH JDxoyns—Jlenna.
DNeKTpUuvecKue enu U MOTPeOUTENH IIeKTpUIeckoil sHeprun B 0bTy. KopoTkoe
3aMbIKaHUE.

[locTositHHBIE ~ MarHuThl.  B3auMmopaeilcTBHE  TMOCTOSHHBIX  MarHUTOB.
MaruutHoe nosie. MarHuTHoe nosie 3eMJid U €ro 3Ha4eHUe I )KU3HU Ha 3eMiie.
Oneir  Opcrega. MarHuTHoe mMoje  3JIEKTpUYeckoro Toka. I[IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.
DONEeKTpOJABUraTellb MOCTOSHHOTO TOKa. lCmoib30BaHUE SIEKTPOJABHUraTesicid B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue saeKkTpoMarnuTHOW uHAYKIUU. [IpaBuio Jlenna.
DneKTporeHepaTop. Crioco0b1 MOJIyYEHUS ANEKTPUUYECKOU SHEPTUHU.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU.

Jemoncmpayuu.

DJeKTpu3anus Tei.

JIBa pona 3ieKTpUYECKHUX 3aps0B U B3aUMOICCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO U IEMCTBHE IIEKTPOCKOIIA.

DNeKTpocTaTU4YeCKass MHAYKIIHSI.

3aKOH COXpaHEHUs ANEKTPUUECKHUX 3aPSI0B.

[IpoBOIHMKH U TUDIIEKTPUKH.

MoenupoBaHue CUIOBBIX JUHUHN SJIEKTPUUECKOTO OIS,

HcTouHrKkH MOCTOSHHOTO TOKA.

W 0 N o Uk W N

JIelicTBUS 3EKTPUYECKOTO TOKA.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

DIIEKTPUYECKUN TOK B KUIAKOCTH.

["a30BbIii pazps.

N3Mepenue cuibl TOKa aMIIEpMETPOM.

N3mepenue 371eKTpUYeCKOro Halps)KEHNs BOJIBTMETPOM.

PeocraTr 1 marasus COpOTUBIICHUN.

B3anmopelicTBue NOCTOSHHBIX MArHUTOB.

MopnennpoBaHue HEBO3MOKHOCTH Pa3IeJIeHUs ITOJKOCOB MarHUTA.
MopaennpoBaHue MarHUTHBIX NIOJIEW ITOCTOSIHHBIX MATHUTOB.
OnbIT OpcTena.

MarsHuTtHoOe noJie ToKa. DJIEKTPOMArHuT.

JleficTBre MarHUTHOT'O TOJIL HA POBOJAHUK C TOKOM.
DNEeKTpOJABUraTENb MOCTOSHHOTO TOKA.

HccnenoBanue ABIEHUS dJEKTPOMATHUTHON MHIYKIIHH.

OmnbrTel @apanes.

3aBUCMMOCTh HAIlpaBJIE€HUA MHAYKIIMOHHOIO TOKa OT YCIOBUM €ro
BO3HMKHOBEHUSI.

DIeKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnuie padomwt u onvimeot.

1.

o v ok~ W

10.
11.

OmnpITel 1O HAOMIOJACHHUIO DJICKTpU3AIMK  TeJl MHAYKIHEH W Tpu
CONPUKOCHOBEHUHU.

UccnenoBanue JeMCTBUA JJIEKTPUUYECKOrO TIOJII HA TIPOBOJHUKH M
TARJIEKTPUKH.

Co6opka 1 mpoBepka padOThI AJEKTPUUECKOH IETH MOCTOSHHOTO TOKA.
N3Mepenue u peryanpoBaHue CUJIbI TOKA.

N3Mepenue u peryaupoBaHue HANIPSIKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HUIYIIETO 4YE€pe3 PE3UCTOpP, OT
COINPOTHUBIICHUS PE3UCTOPA U HAMPSIKECHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTb AJIEKTPUYECKOTO
CONPOTHUBIICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAU IONEPEYHOro
CEUCHUS U MaTepuaa.

[IpoBepka mpaBWiIa CIHOXKEHHS HANPSDKEHUM IIPU  IMOCJIEA0BATEIBHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuia Ajsl CWJIbBI TOKAa MPH Mapaui€IbHOM COEIWHEHUH
PE3UCTOPOB.

Omnpenenenne padOTHI YIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOp.
OmnpeneneHue MOIIHOCTH  AJIEKTPUYECKOTO TOKa, BBIACISEMOM Ha
pe3ucTope.



12. UccnenoBanue 3aBUCUMOCTHA CWJIBI TOKA, MUIYLIErO 4epe3 JIAMIIOUYKY, OT
HaIpsHKEHUs Ha HEW.

13. Onpenenenne KII/l Harpesarens.

14. MccnenoBanue MarHUTHOIO B3aMMOIEUCTBUSA ITOCTOSTHHBIX MArHUTOB.

15. I3yyeHne MarHuTHOrO TMOJII  IIOCTOSIHHBIX ~ MAarHUTOB IIPH X
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue AeiCTBUSA 3JIEKTPUYECKOr0 TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATyIIKA C TOKOM M MarHhtra OT CWIbl TOKa W HAIpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHue neicTBUSA MArHUTHOT'O I10JIs HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 uzyueHue padoThl JIEKTPOIBUraTEIs.

20. M3mepenue KI1/I anexTpoaBUraTeIbHON YCTAaHOBKHU.

21. OOBITBl 1O MCCHEAOBAHUIO SBJICHUS SJIEKTPOMATHUTHOW WHIYKIIMH:
UCCIICIOBAHME W3MEHEHUN 3HAYEHUs W HaIpPaBJICHUsS HWHAYKIHOHHOIO

TOKA.
9 KJIACC

Pa3nen 8. Mexanuuyeckue siBJI€HUSI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXaHUYECKOrO JBUKEHHS. PaBHOMepHOE NpsIMOJIMHEHHOE
nBuxeHne. HepaBHOMepHOe mpsmoiinHeitHoe nBukeHne. CpelHsisi 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiMHelHOe nBKeHue. CBoOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE nBMKEHHME MO OKpY>KHOCTH. [lepmonm u wyactora oOparieHwus.
JIuneliHas v yriioBast CKOpOCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[Tepsriit 3akoH Herorona. Bropoit 3akoH HeroTona. Tpernit 3akoH HproToHa.
[IpyrHIMII Cyneprno3uuu CUi.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUSI CKOJIBKEHUS, CHIIa
TPEHUSI TTOKOsL, IPYTUe€ BUAbI TPEHUS.

Cunia TSXKECTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEeHUE CBOOOJHOIO
najgenus. JIBwxenue maHeT BOkpyr Cosnua. IlepBas xkocMuueckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecne marepuanbHOW TOYKU. AOCOTIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaneHus. MOMEHT cuiibl. LIeHTp TsKeCcTH.

Nmnynsc Tena. U3menenne nmmnynbca. UMmynbC cuiibl. 3aKOH COXpaHEHUS
UMIyJibCca. PeakTHBHOE IBUKEHHUE.



Mexanudeckass paboTa W MOIIHOCTb. PaboTa cuil TSKECTH, YNPYroCTH,

TPEHUS.

CBs3b 9HCPIruu U pa6OTBI. HOTCHHI/IaJ'IBHaH 9HEPrus TCjia, MOJHATOrO Hal

ITOBEPXHOCTHIO 3eMJIH. [loTeHIManbHas 3Heprus c:kaTou npykuHbl. KnHetnueckas

sHeprus. Teopema O KMHETHYECKOM DHEPIUU. 3aKOH COXPAHEHHS] MEXAHUYECKOU

SHEPrUHu.

Jlemoncmpayuu.

1.

o vk~ W

8.
9.

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

HaGmronenre MexaHU4eCKOro JBUKEHUS TeJla OTHOCUTENILHO Pa3HbIX Tel
OTCu€Ta.

CpaBHeHuEe myTed W TPAEKTOPHM ABMKEHHUS OAHOTO M TOrO K€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHre CKOpOCTH M YCKOPEHUS MPSIMOIUHEHHOTO IBUKEHUSI.
HccnenoBanrie npu3HakoB PABHOYCKOPEHHOTO JIBUKEHUSI.

HaGmionenue nBu>keHus Tena 1Mo OKPYKHOCTH.

HaGmronenre MexaHu4YeCKUX SIBJICHUM, MPOUCXOASIINX B CUCTEME OTCUéTa
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBUKCHHUH
OTHOCHUTENIBHO KaOMHETa PU3KKH.

3aBUCUMOCTh YCKOPEHHs Teja OT MAacChl Teja U JACHCTBYIOIIEH Ha HETO
CHJIBI.

Habmronenue paBeHCTBa CUJl IPU B3aUMOAECHCTBUH TEIl.

M3meHeHue Beca Tesla Npu YCKOPEHHOM JIBUKEHHH.

[lepenava ummnysbca pu B3aUMOAECHCTBUU TeJl.

[IpeobpazoBaHus 3HEPTUU NPU B3aUMOICHCTBUU TEJl.

CoxpaHeHue UMIyJbca IIPU HEYIIPYTrOM B3aUMOACHCTBUU.

CoxpaHeHue UMILyJIbca IpHu aOCONIOTHO YIIPYTOM B3aUMOICHCTBHH.
Habmronenune peakTHBHOTO IBUYKEHHUSL.

CoxpaHeHHe MEXaHUYECKOW IHEPTUH IPU CBOOOHOM A ICHUM.
CoxpaHeHHEe MEXaHUYECKOM SHEPrUU NIPH JIBUKEHUU Tela MOoJ ACHCTBUEM
PYKUHBI.

Jlabopamophuie pabomwt u onvimeol.

1.

KonctpyupoBaHnue TpakTa [Jis pa3roHa U JajJbHEHUIIEro paBHOMEPHOIO
JBYDKEHUS IIapUKa WIIH TEICKKH.

OrnpeneneHue cpeHEN CKOPOCTH CKOJIbKEHUsI OpycKa WIIM JBUKCHUS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

OrnpeneneHue yCKOpPEHUsI Tella MPU PaBHOYCKOPEHHOM JIBUKEHHUH I10
HAKJIOHHOM TTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM
JIBMO)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.



5. IlpoBepka THUMOOTE3bl: €CIAM TMPU PABHOYCKOPEHHOM [IBHXKCHUU 0€3
HayaJbHOU CKOPOCTH IYTH OTHOCSTCA Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

6. MccienoBanue 3aBUCHUMOCTH CHUJIBI TPEHUSI CKOJBXEHUS OT CHUJIBI
HOPMAaJILHOTO JaBJICHUS.

7. Omnpenenenuie KO3QPUIMEHTA TPEHUS CKOJIbKEHUSI.

8. OmnpeneneHue KECTKOCTH MPYKHUHBI.

9. Omnpenenenue paOOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JBIKCHHUH Tela
M0 TOPU30HTAJILHON MTOBEPXHOCTH.

10. Onpenenenue pabOThl CUJIBI  YIOPYrOCTH TIpU  TOABEME Tpy3a C
HCIIOJIb30BaHUEM HEIOABHKHOTO U MOJABUKHOT'O OJIOKOB.

11. IBydeHue 3akoHa COXpaHEHUS DHEPTUU.

Pa3znen 9. Mexannyeckue KoJie0aHus M BOJIHBI.

KonebarensHoe npmkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TTepro,
4acToTa, aMIUIUTyAa. MareMaTH4ecKuii U MpyXKUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPTUH MPH KOJIeOATETIHPHOM JIBUKCHUU.

3aryxaromue  KojeOaHus.  BbeiHyXJeHHbIe — KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJIHBL. (CBoiicTBa MeXaHMYeCKMX BOdH. IIpomonbHble W
nonepeyHble BOJHBI. JlMMHA BOJHBI W CKOPOCTh €€  PaclnpOCTpPaHECHUS.
MexaHnnyeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3ByK. ['poMKOCTH 3Byka W BbicoTa ToHA. OTpaxkeHue 3Byka. MH(]pa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenune xosieOaHUN TeN IO JEWUCTBUEM CHIIBI TAKECTH U CHUJIBI
YIPYrOCTH.

Hab6monenne koebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
HaGmoeHrne BIHYKIEHHBIX KOJICOAHUA U Pe30HAHCA.
PacnipocTpaneHnue npo0JbHBIX U TONEPEYHBIX BOJIH (Ha MOJICIIN).
Hab6mroeHre 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o vk W

AKyCTHYECKUH PE30HAHC.

Jlabopamopnuie pabomwt u onvimeol.

1. OmpeneneHue dYacTOTHI M TEpHoJa KOJIEOAaHWH MaTeMaTHYECKOTrO
MasTHHKA.

2. OmpenerieHre 4acTOTHI U TIEPHO/Ia KOJICOaHMH MPYKUHHOTO MasSTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEPHO/ia KOIeOaHHIA MOABEIIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCHMOCTH TIEPHO/Ia KOIeOaHUH IPYKHHHOTO MasTHUKA

OT MaccChl Tpy3a.



5. IlpoBepka HE3aBUCUMOCTU TEepuojaa KojieOaHUM T'py3a, MOJABEIHICHHOTO K
HUTH, OT MacChl rpysa.

6. ONbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Tepuoia  KojeOaHuit
NPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. V3MmepeHue yckopeHusi CBOOOIHOTO MaiCHUs.

Pa3nen 10. DinekTpoMarHuTHOE MoOJIe M 3JIEKTPOMATHUTHbIE BOJHBI.

ONEeKTPOMArHUTHOE  MOJie.  DJIEKTpPOMAarHuTHele  BOJHBL.  CBoiicTBa
3JeKTpOMarHuTHbIX BOJIH. [llkama »nexkTpoMarHUTHBIX BOJIH. McmoJsib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJieKTpoMaruuTHas npupoaa cBera. CkopocTh cBeta. BosiHOBBIE CBOMCTBA
CBETa.

Jlemoncmpayuu.

1. CBoiiCTBa 3JEKTPOMArHUTHBIX BOJIH.

2. BoJyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomut u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBbIO MOOWMIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIC SIBJICHHUS.

JlyueBas  Mmogmenp  cBera.  Mcrounukm ~— cBera.  lIpsamosnHelnHOe
pacrnpoctpaneHue cBera. 3atmMeHusa ConHua u JIlynsl. Otpaxkenue cBera. Ilnockoe
3epKano. 3aKOH OTpPaKeHUs CBETA.

[Ipenomiienne cBeTa. 3akoH IpenomiieHusi cBera. [loiiHOe BHYyTpeHHee
oTpakeHHe cBeTa. lcnoyib30BaHWE MOJHOTO BHYTPEHHETO OTPa)KEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonx nydeit B gjumH3e. OnTuyeckas cucrema ¢oToarrmapara,
MUKpPOCKOIIAa M Tejeckomna. ['Ja3 Kak onTudeckas cucrtema. Bin30pykocTh H
JaTbHO30PKOCTb.

Paznoxenne Oemoro cBerta B crmekrp. Omnbitel HptoTtona. CroxeHue
CIIEKTpaJbHBIX UBETOB. J(ucnepcust ceera.

Jemoncmpayuu.

[IpssmonHEHOE PacIPOCTPAHEHUE CBETA.

OTpaxeHue cBera.

[Tonmy4yenne n300pakeHMi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.
[Ipenomnenue cBera.

OnTtruyeckuil CBETOBO/I.

Xon myueit B coOuparomiei JInHs3e.

XO0JI Ty4der B pacCEnBArOLIEH JINH3E.
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[Tonyuenne n300pakeHH ¢ MOMOIIBIO JIMH3.



9. IlpuHuun peiicTBus goToamnmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mopnens ria3sa.
11. Paznoxenue 6e50ro cBeTa B CIEKTP.
12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX 1[BETOB.
Jlabopamopnuie padomuvt u onvimot.
1. HMccnenoBanue 3aBUCUMOCTH yIJIa OTPaK€HUS CBETOBOIO Jiyda OT yIJa
NaJICHMUSL.

2. V3ydeHue xapakTepUCTUK U300pKEHUS MPEAMETA B INIOCKOM 3€pKaJle.

3. HccnenoBaHue 3aBUCUMOCTH yTJIa MPEJIOMJIEHUS CBETOBOTO Jiyda OT yrja
NaJICHUSI Ha TPAHULE «BO3AYX—CTEKIION.

4. Tlomyuyenue n3o0paxxeHui ¢ TOMOIIbI COOUPAIOIICH JINH3BI.

5. Omnpenenenune GOKYCHOTO PACCTOSHUS U ONTUYECKON CUIIBI COOMparoIieit
JIVH3BI.

6. OMBITHI IO PA3JIOKEHUIO OCJIOTO CBETA B CTIICKTP.

7. OnBITHI IO BOCTIPHUATHIO 1IBETA MPEIMETOB MPU UX HAOIIOJCHUHU uepes
IIBETOBBIC (DHIIHTPHI.

Pa3znen 12. KBanToBbBIE SIBJIEHMS.

Omnwitel Pesepdopaa u mmanerapuas mojaenb aroma. Moxens atoma bopa.
Hcnyckanue u noriouieHre ceeta atoMoM. KBaHTsl. JInHEHYaThie CIEKTPBIL.

PanunoaktuBHOCTE. Asbda-, 6eTa- u raMma-usnyuenus. CTpoeHre aTOMHOTO
anpa. HykimoHHas wMopaenb aTtomMHOro sapa. HM3ortomsl. PaanoakTuBHBIE
npeBpamieHus. [lepuon nomypacmnaaa aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHbI COXpPaHEHHUs 3apsiA0BOTO M MacCOBOIO YHUCEI.
OHeprusi cBsi3M aTOMHBIX sifep. CBsA3b Macchl M 3Hepruu. Peakuuu cuHTE3a H
nenenus anep. Ucrounuku sueprun CoJiHIA U 3BE3.

Snepnas sHepreruka. JeMCTBUA pAaAMOAKTUBHBIX HW3JIYYECHHH HA JKUBbBIC
OpraHU3MBbl.

Jemoncmpayuu.

CrexTpsl U31yYEHHUS U MOTJIOUIEHUS.
CnekTpsl pa3InuHbIX Fa30B.

CnekTtp Bojiopoja.

HaGmronenne TpekoB B kamepe BuibcoHa.
PaGoTa cu€Turka HOHU3UPYIONTUX U3TyUEHUH.

o vk wN e

Perucrtpanus uznydeHust IpUpOAHBIX MUHEPATIOB U MPOAYKTOB.
Jlabopamophuie pabomwt u onvimeol.

1. HaGmromeHue CIIONIHBIX U TIMHEHYATHIX CIIEKTPOB U3ITyUICHHUS.

2. HccrnenoBanue TPEeKOB: U3MEPEHUE IHEPTUM YACTHULIBI IO TOPMO3HOMY
nyTH (o gororpadusim).



3. M3mepenue painoakTUBHOTO (hOHA.

IHoBTOPUTEIBbHO-0000 A0 IIUH MOAYJIb.

[ToBTOpUTENBEHO--00001IAIOITNI MOAYIb IPEAHAZHAYEH AJI1 CUCTEMAaTH3alUuU
u  0000mIeHUsT TNPEIMETHOrO  COACPKAHUS U OMbITa  JACSTEIbHOCTH,
npUOOPETEHHOTO TIPU U3YYEHUHU BCETO Kypca (PU3MKH, a TakXkKe Ui MOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (Qu3MKe s 00y4aroumxcs,
BBIOPABILIKX 3TOT Y4E€OHBIN MpeMerT.

[Ipu u3y4eHUN TaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUnBAETCSA JOCTUKEHUE MPEAMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  PE3yNbTaToOB  OOyuyeHHs, (HopMupyercs
€CTEeCTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCJEJI0BAHUS
SBIICHUI TPUPONBI W TEXHHUKH, OBJIAJICHUE YMEHHSIMH OOBSCHATH (pu3mueckue
SBIICHUS, TIPUMCEHSISI TOJNlyYeHHBIC 3HAHUS, pelaTh 3aJadyd, B TOM UHUCIE
Ka4eCTBEHHBIC M SKCIIEPUMEHTAILHBIC.

[TpuHIMNIUANBHO AESTENBHOCTHBIN XapaKTep JaHHOTO pas3jena pean3yercs
32 CY€T TOro, 4YTO OOy4aloluecs BBITIOJHAIOT 3aJaHusi, B KOTOPBIX WM
npe/iaraeTes:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUN PACIIO3HABaThb U HAYYHO OOBICHSITH
(pu3nyeckue sIBICHUS B OKpYXKarolleld MPUpPoIe U MOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAyYHbIE METO/bl UCCAEAOBAHNS (PU3NUECKUX SIBJICHUM, B TOM
quciie A1 IPOBEPKH TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbIE OCHOBBI HamOOJee BaKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAalpUMEp, MPAKTUUECKOTO UCIOJIb30BaHUS Pa3IMUHbIX UCTOUHHUKOB
SHEPruM Ha OCHOBE 3aKOHA IPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA [NPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue Gpu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JOCTHXXCHHNC JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U ITPECAMCTHLBIX O6pa3OBaT€J'IBHBIX

PE3yJIbTATOB.

B pesynbTaTe uydyeHus: Gu3NKd Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs

y oOyuaromierocs 0yayT copMUpPOBaHbI CIECAYIONINE JTUYHOCTHBIC PE3YJIbTaThl B

qacCTu:

1) mMaTpMOTHYECKOr0 BOCITATAHMA:

— NPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nUIecKol HAyKH;

— IIEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUMCKUX YUEHBIX--(DU3UKOB,;

2) rpaKAaHCKOr0 M IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHS:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHUH OOIIECTBEHHO 3HAUYUMBIX
U JTHUYECKUX MPoOJeM, CBSI3aHHBIX C TPAKTUYECKUM TPUMEHEHHEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX IMPUHIIMIIOB B JESATEIBHOCTH
YYEHOT0;

3) 3CTeTHYECKOT0 BOCTIMTAHMS:

— BOCIIPUSITHE ICTETHUUYECKUX KAaueCcTB (PU3NYECKON HAyKU: €€ TrapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 O3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTMI, BAXKHEUIIIEH COCTABJISIONICH
KYJbTYDBI,

— pa3BUTHE HAy4YHOW JIO0O3HATEIBHOCTH, WHTEPECA K HCCIIEI0BATEIHCKOM
NEATEIIbHOCTH;

5) ¢opvupoBaHus  KyJAbTYpbl  340POBbS M  3MOLHMOHAJIBHOIO
0J1aronoTyyus:

— OCO3HAaHHME LIEHHOCTH 0e30macHoro oopaza JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOpPTE, HAa JAOPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM OOOpPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSIX;

— chopmupoBaHHOCTh HaBbIKa pe(diiekcuu, TpU3HAHUE CBOETO MpaBa Ha
OIMOKY U TAKOTO K€ MpaBa y Ipyroro 4eJIOBEKa;

6) TPyA10BOTO BOCTIMTAHUSI:



e — AKTHUBHOE YYacTH€ B pPEUICHUM MPAKTUYECKUX 3adady (B paMKax CEMbHU,
o0pa3oBaTeIbHON  OpraHM3allid, TOpoJia, Kpas) TEXHOJOTUYECKOU U
COIIMAJIbHOM HaMpaBlICHHOCTH, TPEOYIOMMX B TOM 4YuCIe U (U3UUYECKUX
3HAHUM;

e — MHTEPEC K MPAKTUYECKOMY U3YUYEHHUIO npodeccuit, CBI3aHHBIX ¢ (PU3UKOIA;

e 7)3K0JOrHY€CKOro BOCIIUTAHMA:

e — OpHEHTalUs Ha MpUMEHEHHE (U3UYECKUX 3HAHUM Ui pelIieHus 3aaad B
obylacTi OKpy’Karouied cpejapl, IUIAaHUPOBAHUS TIOCTYNKOB W OIICHKU UX
BO3MOXHBIX TTOCJIEACTBUI JIJIsI OKPYKAIOILIEH Cpebl;

e — OCO3HaHHE IJI00ALHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MyTel ux
pelIeHus;

e 8) ajanTanum K U3MEHSIIOUIUMCS YCJOBHSIM CONHAJIBLHOW M NMPHUPOAHOM
cpeabl:

e — TOTPeOHOCTH BO B3aWMOJICUCTBUU TMPU BBITIOJHEHUH HWCCICIOBAHUN U
MPOCKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTruX,

e — TIOBBIIIEHUE YPOBHSI CBOEH KOMIETEHTHOCTH YEpe3 MPaKTHUYECKYIO
NEeATENbHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHMH HOBBIX 3HAHUI, B TOM YHuCie (GOPMYITUPOBATDH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIacCTH
buzuky;

e — IUIAHUPOBAHHME CBOETO PAa3BUTHUS B TMPUOOPETEHUU HOBBIX (HUIUYECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBS3U PHUPO/IbI, 00IECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e — OILICHKA CBOMX JECHUCTBUUA C YYETOM BIIMSHUSA Ha OKPYXAIIIYK Cpexay,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.

METAINPEIMETHBIE PE3YJIBTATbBI

B pesynabTaTe OocBOeHHMS TpoTrpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE [TO3HABATEIbHBIE YHUBEPCAIIbHbIE YUEeOHbIE JEHCTBHUS,
KOMMYHUKAaTHUBHbIE  yYHHMBEpCaJbHble  ydeOHbIE  JEHUCTBHS,  PEryJISITUBHbBIC
YHUBEpCAJIbHbIC YUEOHBIC JIEUCTBUSI.

ITo3znaBaTe/bHBbIE YHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHH



ba3oBble 1ornueckue HeﬁCTBHH:

BBISIBISITh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYLIECTBEHHbIN MPU3HAK KJIacCU(PUKALNUU, OCHOBAHMS IS
0000111eHHs U CPAaBHEHUS,

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTUBOPEYHS B paCCMaTPUBAEMBIX (aKTax,
JAHHBIX U HAOJMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh MPUYUHHO--CIIEICTBEHHBIE CBSA3M NpPU HM3YyYEHUU (U3HMUYECKUX
SBJICHUHA U MPOIIECCOB, JI€NaTh BBIBOJBI C UCIOJb30BAHUEM AETYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUMN, BBIJIBUTATh TMIIOTE3bI O B3aUMOCBSA3SIX
(du3MUeCcKUX BETUYMH;

CaMOCTOSATEJIbHO BBIOMpPATh CHoco0 pemnieHus y4yeOHOM (Qu3nyeckoit
3alauyu (CpaBHEHUE HECKOJBKHX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bLCKue 1eCTBUS.

UCII0JIb30BaTh BOIIPOCHI KaK MCCIIC0BATEIIBCKUI HHCTPYMEHT ITO3HAHUS,
IPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIIOKHBIN
(GU3NYECKUIT IKCIIEpUMEHT, HEOOJBIIOe HCCIIeOBaHne (DU3UIECKOTO
SIBJICHHUS,

OLICHWBAaTh Ha TNPUMEHUMOCTh M JIOCTOBEPHOCTH HH(OPMAIIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 000OIICHUS U BBIBOJBI IO pe3yJibTaTamM
NPOBEAEHHOTO HAOIIOICHMSI, OTIBITA, HCCIICTOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE  JajlbHEWINEe pa3BUTHE  (PUINICCKUX
IPOIIECCOB, a TAKXKE BBIIBUTATh MPEIIOI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora ¢ undopmanmueii:

IPUMEHSTH Pa3jIMYHbIC METO/bI, MHCTPYMEHTHI U 3alpOChI MPU MTOUCKE H
orbope WHGOPMAIIMM WIH JaHHBIX C YYETOM MPEIIOKCHHOM YYCOHOM
bu3nveckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M POPM IMPEACTABIICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTHMAJIbHYIO (OpPMY  IPEICTaBICHUS
uHbOpMaIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7auyd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOM rpauKoi M MX KOMOMHAIUSIMH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIBbHBIC y‘leﬁﬂble HeﬁCTBHH:



B X0/€ OOCYXJEeHHs Y4eOHOro MmaTepualia, pe3yJbTaToB J1a0OPATOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOM TEMBbI U
BBICKA3bIBaTh WJICW, HAIICJICHHBIC Ha pELICHHE 3a/Jaud M TMOAJEp KaHue
0J1aroKeaaTeIbHOCTH OOIICHHMS,;

COTMOCTABISATh CBOM CYXICHHS C CYXACHUAMH JPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh Pa3IMUMe U CXOJICTBO TO3UIIHIA;

BBIPAKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX M TUCHMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIATH PE3YNIbTATHI BRIMOJHEHHOTO (DU3MYECKOTO OMbITa
(9KCTIEPUMEHTA, UCCIIEIOBAHMSI, IPOCKTA);

NOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOW |
UHAUBHUIYAbHOW palbOThl TpH peUIeHUH KOHKPETHOW (u3mueckoi
po0OJIEMBI;

NPUHUMATh LIEJH COBMECTHOM NESATEIBHOCTH, OPTaHW30BHIBATh JICHCTBUS
no e€ JOCTIKEHUIO: paclpeiessaTh poJik, OOCYXAaTh TMPOIECChl U
PE3yNbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITIOJIHATH CBOIO YacCTh pa0OThI, JOCTUTAsi KAYECTBEHHOTO Pe3yabTaTa Io
CBOEMY HAMpAaBICHUIO W KOOPIAWMHHUPYS CBOM JCHCTBHS C JPYrUMHU
YJIeHaMU KOMaH/Ibl;

OLIEHHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYITHMPOBAHHBIM YUYaCTHUKAMU B3aUMOIEHCTBHUS.

PerynsiTuBHbIe YHUBepcaJibHbIe YueOHbIE NeiCTBUSA

Camoopranmsanus:

BBISBJISTH MPOOJEMBI B )KM3HEHHBIX M YU4E€OHBIX CUTYyalUAX, TPEOYIOIIUX
TUTsE pereHus: GU3NUecKuX 3HAaHUM;

OpUEHTUPOBATHCS B  PAJNMMUHBIX  [MOAXOAAX MPUHATHUS  pPEIICHUN
(MHAMBUAYAJIbHOE, MPUHATHE PELICHHUS] B TPYIIE, MPUHATHE PEIICHUI
TPYIIION);

CaMOCTOSATEIFHO COCTABJISITh AJITOPUTM PEIIeHUs (HU3UUECKON 3a7a4H WIIH
TUTAaHA HCCIIEJOBAHUS C YYETOM HMMEIONIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH Mpe/jIaracMble BapUAHThI PEIICHUI;
JienaTh BEIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJ'lL, SMOLMOHAJIBLHBIM NHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYalluH U MPELJIaraTh IIAH €€ U3MEHEHHS;
OOBSCHATh TPUYWHBI  JOCTIDKEHUS  (HEJAOCTHKEHHS) PE3yIbTaTOB
NEeATEeNbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;



BHOCUTh KOPPEKTUBBI B JIE€ATEIBHOCTh (B TOM YHKCJE B XOJ BBINOJHEHUS
(u3MUECKOro HCCIENOBaHUA WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIBTATA LIEJIU U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO JPYIOro 4ej0BEKa B XOJ€ CIOpa WIH JUCKYCCHU
Ha HAY4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
IpU3HABaTh CBOE MPAaBO HA OLIMOKY MPHU pelIeHUH GU3NUECKUX 3a7ad WIN
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO APYroro.

HNPEAMETHBIE PE3YJIBTATHI

K xoHiy ooyuenust B 7 kjaacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  TMOHATHA: (U3MYECKUE UM  XUMHYECKUE  SIBJICHUSA,
HaOII0JIeHUEe, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CIMHUIBI (PU3MUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSHHS BellecTBa (TBEPIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYeCKoe [IBI)KCHHE (PpaBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOPHS, PaBHOJCUCTBYIOIIAS
cHuIa, nedopmanus (ympyras, TJIacTUYecKas), HEBECOMOCTD,
COOOIIAOIINECS COCYIBI;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHHWE YaCTUIl BEIECTBA,
paBHOMEpHOE  JBIKCHHE, HEPaBHOMEPHOE  JIBM)KCHUE,  HWHEPIUA,
B3aMMOJICHCTBHE TEJI, paBHOBECUE TBEPABIX TEI C 3aKPETUIEHHOW OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KHUIAKOCTIMH U
razamu, arMoc(hepHoe [aBJICHWE, IUIaBaHUE TeJl, IPEBPAIICHHUS
MEXaHUYECKOW PHEPTrHH) IO OINHUCAHUI0 MX XapaKTEepHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIINUX JaHHOE (PU3HUECKOE SBJICHHUC,
pacrio3HaBaTh IPOSBICHHE H3YYCHHBIX (DHU3WYECKUX SBICHUNH B
OKpY)KaloIlleM MHpE, B TOM 4HClIe (U3UYSCKHE SBICHHUS B IPUPOJC:
MpUMEPHI JIBMOKEHUSI C PA3IMUHBIMU CKOPOCTSIMHU B KUBOM M HEXKHUBOM
NpUPOJE, JCHCTBHE CWJIBI TPEHUS B TMPUPOJE M TEXHHUKE, BIIMSHUE
aTMoc(epHOIo JaBJICHUS Ha JKMBOW OpraHW3M, IJIaBaHHWE PBIO, phlYaru B
TeJie YeJIoBeKa, IPU ITOM MEPEBOJIUTH MPAKTHYECKYIO 3a7a4y B YU4E€OHYIO,
BBIICIISITH CYIIECTBEHHBIC CBOMCTBA (TTPU3HAKN) (DU3UICCKHUX SBICHUM;
OTHMCHIBATh M3YYCHHBIC CBOMCTBA TENI M (DU3UYECCKUC SIBJICHUS, MCIIOJIb3YS
dbu3nueckre BeIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTb, CPEIAHAS CKOPOCTh, CHUJIa YIIPYTOCTH, CUJIA TIKECTH, BEC



Tena, CWIa TpPEHus, JaBieHue (TBEPHOro Tena, KUAKOCTH, Trasa),
BBITAJIKMBAIOIAs CHJIa, MEXaHWYecKas padoTa, MOILIHOCTb, IUIEYO CHJIBI,
MOMEHT CWJIbl, KO3()D(QUIMEHT TOJE3HOr0 JEUCTBHS MEXaHU3MOB,
KMHETUYECKasT U TMOTEHIMAIbHASI SHEPrus), IpH OMHCAHUU NPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICI  HUCHOJB3YEMbIX  BEIMYUH, HUX
0003HayeHusT U eAUHMIbBl (U3MUECKUX BEIWYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BETUUYUHY C JPYTMMHU BEJIMYUHAMHU,
CTPOUTH I'pavKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHHUS W MPOLECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXEHUsI CUJl (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiIO paBHOBecHUs peiuara (0J10ka),
«30JI0TO€ TPaBWJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa H
3aMKMChIBATh €r0 MATEMATHYECKOE BHIPAXKEHHUE;

OOBSACHATH (HPU3MUECKHUE SABJICHHUS, TPOLIECCH U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMi MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1—2
JIOTUYECKUX IIAroB ¢ Omopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PUIUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiaTe pacu€THble 3aJayud B 1—2 JEHCTBHS, HWCIOJB3YSd 3aKOHBI U
dbopMyIbl, CBs3bIBaOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3a/layyl 3aMMChIBATh KPaTKOE YCIOBUE, MOJCTABIATh (PU3NUECKUE
BEJIMYUHBI B (DOPMYJIBI M TMPOBOJUTH PACUEThl, HAXOAUTHh CIIPABOYHBIC
JaHHBbIe, HEOOXOAUMBIC I PEIICHUs 33]a4, OLIEHUBATh PEATUCTUIHOCTD
MOJIY4eHHON (DM3NUECKONU BEITMUYHHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecKuX METO/I0B, B OIMCAHUU MCCIIEOBAHUS BBIICIATH IPOBEPSIEMOE
Opearnosoxkenue  (TUIOTe3y),  pazauyaTb W HWHTEPIPETHPOBATH
HOJYyYEHHBI pe3yNbTaT, HAXOAUTh OLIMOKM B XOJ€ OIBITA, JeiaTh
BBIBOJIBI TI0 €T0 pe3yjbTaTaMm;

OPOBOJUTH OMNBITHI 10 HAOMIONECHUIO (PU3MUECKUX SIBICHUN WU
duznyeckux CBOICTB TeN: (opMynupoBaTh IpOBEpsEMbIE
HPEINOI0KEHUs], COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHUS,
3aMUChIBaTh XOJI ONbITa U (POPMYIHPOBATH BHIBOBI;

BBIMOJHATE MPSMbIE W3MEPEHUs PpACCTOSHUSA, BPEMEHH, MAacChl TeEla,
0o0béMa, CHJIBI M TEMIIEpPaTypbl C HCIOJb30BAHHUEM AaHAJOTOBBIX U
uu@poBbIX MPUOOPOB, 3aMKUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;



MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIUUYHUHBI OT
JIPYrol ¢ HCMHONB30BaHUEM TMPSIMBIX H3MEPEHUN (3aBUCUMOCTH TMYTH
PAaBHOMEpPHO JBUXKYILETOCA Telda OT BPEMEHHM JBIKCHUS Tella, CHUJIBI
TPEHUS CKOJILKEHUS OT Beca Tella, KayeCcTBa 00pabOTKU MOBEPXHOCTEHN Te
Y HE3aBHUCUMOCTH CUJIbI TPEHUS OT IUIONIA COMPUKOCHOBEHUS TEN, CUJIBI
YOPYTrOCTH OT YJJIMHEHUS MPYXKUHBI, BHITAJTKUBAIOIIEH CHIBI OT 00BhEMA
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTHU XKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Teja, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TE0, YCIOBUM
IJIaBaHUs TEJ, YCJIOBHM paBHOBECHUSI pblyara U OJIOKOB), y4acCTBOBAaTh B
IUIAHUPOBAaHUU y4eOHOTO HCCIEOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJIHSITE U3MEPEHUS, CIEAys MNPEIJIOKECHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl TMOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJIC
PEIJIOKEHHBIX TaONHI] U TpaUKOB, AENaTh BBIBOJLI IO pe3yjbTaTaMm
UCCIIEIOBAHMS;

IIPOBOJIUTh KOCBEHHBIC H3MEpeHMs] (U3UYECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO Tejia, CHIa TPECHHUS CKOJbKEHUS,
JaBJICHWE  BO3/AyXa, BBbITAJKMUBAIONIAs  CWIa, JICUCTBYIOIIas  Ha
NOTPY>KEHHOE B KHUAKOCTh TeNo, KO UIMEHT TMOJIE3HOro AeHCTBUS
IPOCTBIX MEXaHU3MOB), CJHEAysd MPEIIOKEHHON HHCTPYKIMHU: TPHU
BBIMIOJTHEHUN W3MEpPEHUN CcOOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

coOJ01aTh MpaBuila TEXHUKU 0€30MaCHOCTH MpH padoTe ¢ JabopaTopHbIM
o0opyIoBaHUEM;

yKa3blBaTh MPUHIUIIBI JEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETpP, AMHAMOMETpP, COOOINAOIIUECS COCYHAbl, OapoMerp,
phIyar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh TPUHIMIBI  JCHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha MX OMNHUCAaHUS (B TOM YHCIE:
NOAIIMITHUKHA, YCTPOMCTBO BOAONPOBOJA, THUAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, MOPIIHEBOM HACOC, apEOMETP), UCIIOIb3YSl 3HAHUS
0 CBOMCTBaX (PpU3MUYECKUX SBICHUM M HEOOXOIUMBIC (HU3UUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

NPUBOJIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIB30BAaHUS (PU3NUYECKUX 3HAHWKA B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0paIlieHnu ¢ MpuoopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEACHUS B OKPY KAIOIIEH cpefie;



OCYLIECTBJISITh OTOOpP HCTOYHMKOB HH(popMauuu B VIHTepHeTe B
COOTBETCTBHH C 33/IaHHBIM [TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUM M TyTEM CpPAaBHEHMSI pA3JIMYHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMAIUIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOTHEHUU YUEOHBIX 3aJaHUI Hay4HO--TIOMYJISIPHYIO
AUTEepaTypy (pU3MYECKOro  coAep)KaHMs, CIpaBOYHbIE MaTepHalIbl,
pecypcel cet MHTEpHET, BlageTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHBIE W YCTHBIE COOOLIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUU (HU3NYECKOTO COACPKAHUSA, B TOM
yyciie MyOJMYHO JIeNaTh KpaTKUe COOOIIEHHS O pe3yJbTaTax MPOEKTOB
WIM y4eOHBIX MCCIEOBAaHUN, TMpPU OBTOM TPAMOTHO MCHOJb30BATh
U3YYCHHBI TOHATHIHBIA anmapar Kypca (U3HKH, COIMPOBOXKAATh
BBICTYIIJICHUE TIPE3CHTAIUEH;

IpU BBIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEOBaHUM pacrpeiensTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJa4aMH,
CIIEUTh 3a BBINOJHEHUEM IUIaHA JEHCTBUH, aJ€KBaTHO OLIEHUBATh
COOCTBEHHBIM  BKJIAJ B  JEATEJBHOCTb  IPYyMINbl,  BBICTPAUBAThH
KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, YUUTHIBAas MHEHUE OKPYKAIOLIUX.

K xoniy o0yuenus B 8 kiacce nmpeaMeTHbIE pe3yIbTaThl HA 6230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

VICIIOJIb30BATh ITOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTALUINYECKUE U
amop(HBIE TeJa, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTH
BO3/yXa, TEMIlepaTypa, BHYTPEHHsS DHEPIUs, TEIUIOBOM JBUIATEllb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, SJIEKTPUUYECKOE MOJIE, IPOBOIHUKHU
Y JUABJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TT0JIE;
paznuyath SABICHUS (TEIJIOBOE pacUIMpPEHUE M CKaTHe, Telionepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KANMJUISIPHBIC SIBJICHUS, UCIIAPCHHUE,
KOHJICHCAIIUs, IUIABJICHUE, KpUCTAUIM3auus (OTBEpPIAEBAHME), KUIIEHUE,
TeIUIonepe1ada (TerI0NnpOBOAHOCTD, KOHBEKIHS, U3IIy4YEHUE),
AJIEKTpU3alus TeJl, B3aUMOJECHCTBUE 3aps0B, AEHUCTBUS AJIEKTPHUUYECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MATrHUTOB, JECHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT UHAYKIUSA )
0 OINHCAaHUK) MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;



pacro3HaBaTh TMPOSIBIICHUE U3YYCHHBIX (DU3UYECKUX  SBICHUU B
OKpYXKalolleM MHUpe, B TOM 4Yucjie (U3UUECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKECHUE W KaNWUISIPHBIE SIBICHUS B MOPUPOJE,
KpUCTaUIbl B mOpupone, uznydeHue CoyHIA, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TYMaHa, UHESI, CHETa, SJIEKTPUUECKHUE
SBJICHUSI B aTMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuin, Jpedd MoIOCOB, PO MAarHUTHOTO MOJS JJis KU3HU Ha
3emie, NOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICJISITh CYIICCTBEHHBbIC CBONCTBA (MpU3HAKH) (U3UUYECKHUX
SIBJICHUU;

OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeJl U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
dbuznveckue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSIS YHEPTUsl, KOJTUYECTBO
TEIUIOTHI, yJeJibHasl TEIJIOEMKOCTh BEIIECTBA, YJEIbHAs TEIJIOTa
IJIaBJICHUSA, YJelbHas TeIyioTa MapooOpa3oBaHus, yJEJIbHAas TeIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIIMEHT TIOJIE3HOTO JICUCTBUS TEIUIOBOMH
MAaIllMHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/YyXa, JJICKTPUUECKUU 3apsij,
CUJia TOKAa, DJICKTPUUYECKOE HAMpsHKEHHE, COMPOTHUBIICHHUE MPOBOJIHUKA,
ylIeTbHOE  COMNpPOTUBJICHUE  BeIlIeCcTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), TPU  ONHCAHWUU MPaBWIBHO  TPAKTOBATh
(bu3MUECKUil CMBICIT MCHOJB3YEMbIX BEJIWYUH, 0003HAYECHUS U €IUHUIIBI
bu3MUecKrX BEJIUYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
¢u3MUecKyl0 BEIUYUHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH Tpapuku
M3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITHUUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISIPHO--KUHETHUYECKON TEeopuu
CTPOCHHMS BEIIECTBA, MPUHLMUII CYNEPNO3ULUN MOJel (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa JuIsl yyacTKa LENH, 3aKOH
JIxoyns—JleHua, 3aKOH COXpAaHEHWs] DJHEpPrud, IpPU 3TOM JaBaTh
CJIOBECHYIO (hOPMYJTUPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTeMaTHYEeCKOe
BBIPAKEHHE;

OOBSACHATh (PU3MUYECKHE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIEC W B
KOHTEKCTE CUTyallud MPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BHIABISATH
IPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHNE U3 1—2 TOTMYeCKHuX
IaroB ¢ omopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(du3HUECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemate pacu€THbIe 3aJadyd B 2—3 JIEMCTBUS, WCIOJb3Yys 3aKOHbI U
dbopmynbl, cBsi3bIBarolMe (DU3NYECKUE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBHUS 3aJayd 3alMChIBATh KPATKOE YCIIOBHUE, BBISBIATH HEAOCTATOK



JAHHBIX JUIsl pEIIeHUs 3a7auyd, BbHIOUpATh 3aKOHBI U (HOPMYJIBI,
HeoOXonuMble sl €€ peuieHus, MPOBOAMTH pacy€Tbl U CPABHUBATH
MOJIY4YeHHOE 3HaUYE€HHUE (PU3NYECKON BETUUHMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PpEIUTh MNPU MOMOLIU
(u3MUEeCKHX METO/OB, HCIOJb3YS OMNHCAHHE HCCIECIOBAaHUS, BbIICIATDH
IPOBEPSIEMOE  MPEANOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
IIPOBEAECHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOAUTH OMNBITBI MO HAOMIONEHUIO (PU3MYECKUX SBJICHUN WM
(¢u3MUecKrX CBOMCTB Tell (KanWUISpHbIE SIBJICHUS, 3aBUCUMOCTb JaBICHUS
BO3/lyXa OT €ro 00bEmMa, TeMrepaTypbl, CKOPOCTH MPOILECca OCThIBAHUS U
HarpeBaHus TPU M3IYUYEHUM OT I[BETa H3JIydaromie (Tororiaromniei)
NOBEPXHOCTH, CKOPOCTh MCHApPEHUsI BOJBI OT TEMIEPATYpbl KUAKOCTU U
omWaan €€ TIOBEPXHOCTH, DJJEKTpU3alus Tel W B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aUMOJCHUCTBUE IIOCTOSSHHBIX MAarHHUTOB,
BU3yaJIU3allUsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MAarHuTHOTO MOJS HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOICTBa DJEKTPOJBUTATENSI TOCTOSSHHOTO TOKa): (OpPMYIUPOBATH
IpOBEpsieMbIE MPEATON0KEHNUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyAOBaHUs, ONMCHIBATH X0l OMBITA U (POPMYITUPOBATH BHIBOIBI;
BBIIIOJIHATh  MpSAMbBIE  U3MEPEHUS  TEMIIEpaTypbl,  OTHOCUTEIbHOMN
BJIQXXHOCTU BO3/1yXa, CHJIbl TOKA, HAINPSHKEHHUS C HCIOJIb30BaHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (HU3MUECKUX BEIUYMH, CPAaBHUBATH
pe3yIbTaThl U3MEPEHUH C yIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEAOBAHNE 3aBUCUMOCTH OJTHON (PU3UYECKON BEIIMYUHBI OT
OpPYrol ¢ UCIOJB30BAHUEM  NPSIMBIX HU3MEPEHUU  (3aBUCUMOCTH
CONPOTUBIICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOrO
CEYECHUs U yAEIBHOIO COIIPOTUBIICHUS BEIIECTBA IIPOBOJHUKA, CUJIBI TOKA,
UAYLIEr0 4epe3 IPOBOJHMK, OT HAaNpsDKEHHs Ha  IIPOBOJHMUKE,
UCCIENOBAaHNE IIOCIIENOBATEIBHOTO M IApaJUICIbBHOTO  COCIMHEHUH
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEOBaHME, COOUPATh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHMsI, CIeNysl MPEeAOKECHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TMOJIYYEHHOW 3aBUCMMOCTH B BHUAE TaOMUI] U TpaduKOB,
JieaTh BBIBOJBI 110 PE3ybTaTaM MCCIIEI0BaHU;

OPOBOJUTh KOCBEHHBIE HW3MEPEHHUS (U3NYECKHX BEIUYMH (yJdeIbHAs
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBJIEHUE IPOBOJHHKA, paboTra U
MOILIHOCTh 3JEKTPUYECKOrO TOKA): IUIAHUPOBATH HM3MEpPEHUs, coOUpaTh
AKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys IPEMJIOKEHHON WHCTPYKLHH, U
BBIYMCIIATh 3HAUEHHUE BEJINYNHBI,



coOJI01aTh MpaBujIa TEXHUKU 0€30MaCHOCTH MpU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HU3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOH Ha WX omucaHusi (B TOM YHUCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJILTMETP, CUETYMK ODIICEKTPUUYECKOW DSHEPTHHU, DJICKTPOOCBETUTEIHHBIC
npuOOpbI, HArpeBaTENIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), JIEKTPUUECKUE
PeOXPAHUTENH, dJICKTPOMArHHT, SJICKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCTIOJNB3YsI 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUNA W HEOOXOJMMBIS
¢u3nueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W HU3MEPHUTEIbHBIC
npubOpel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM  (SKHIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETpP, JBHTATeNlb BHYTPEHHETO
CTOpaHUs, DJCKTPOCKOI, PEOCTaT), COCTaBISITh CXEMbI JJIEKTPUYCCKHUX
IeTIiei ¢ TOCIeI0BAaTeIbHBIM U MapaUIebHBIM COSAMHEHUEM JJIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB JICKTPHUECKUX IIETICH;
NPUBOANTh  TMpHUMEpPhl  (HAXOAWTH HWHPOPMAIUMIO O  MpHUMEpax)
PAKTUYECKOTO HCIOJNb30BAaHUSI (PU3MYECKUX 3HAHUW B MOBCEIHEBHOU
XKU3HM 11 obecrieueHus 0€30MacHOCTH MPpU O0palieHuu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3J0POBbSI M COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

OCYIIECTBJISITh TMOUCK HHPOpManuu (U3HUECKOTO0 COJACp)KAHHUS B
NuTepHere, Ha OCHOBE HWMEIOIIMUXCA 3HAHUM U TYyTEM CpaBHEHUS
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIAENATH MHEGOpMAIUIO, KOTOpas
SBIISIETCS] IPOTHBOPEUYMNBOM MIIH MOXKET OBITH HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBHIMOTHEHUU YUEOHBIX 3aJaHUI Hay4IHO--TIOMYJISPHYIO
autepatypy  (pu3Mueckoro coaep)kaHus, CIPAaBOYHBIE  MaTepHabl,
pecypebl cetu MHTepHET, BIageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE W KpaTKHE YCTHbIE COOOIICHHUS,
0600mass wuHpOPMAIMI0O W3 HECKOIBKHX HCTOYHUKOB (PU3HUECCKOTO
COJAEp)KaHUs, B TOM 4YHCIE MMYOJWYHO TMPEACTaBIATh pPE3yJIbTaThl
NPOEKTHOW WM HCCIIEOBAaTENbCKON NEATEIbHOCTH, MPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYECHHBIM TMOHATUMHBIN anmapatr Kypca (U3HUKH,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTALINECH;

OpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUNA (PU3HMUecKux
MPOLECCOB PACTIPEAEATh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MMOCTABJICHHBIMU 33/1a4aMU, CIICIUTH 32 BHIMIOJTHCHUEM TUIaHA JEHCTBUN U



KOPPEKTHUPOBATh €ro, aJeKBaTHO OLEHHWBATh COOCTBEHHBIM BKJIAJ B
NEeATEIIbHOCTD TPYMIIbI, BEICTPAMBATh KOMMYHUKAaTUBHOE B3aMMOJIENCTBHUE,
MPOSBIISASI TOTOBHOCTD pa3peniaTb KOHQIUKTHI.

K xoHiy ooyuenus B 9 kiacce npeMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TOHATHS: CUCTEMa OTcuéra, MarepuajgbHas TOYKa,
TPaeKTOPHUs, OTHOCUTEIILHOCTh MEXaHWYECKOTO NBIKEHUS, Achopmanus
(ympyrasi, TJacTU4ecKas), TpPeHHUe, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TEPErPy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEJIO,
HEHTP TSXKECTU TBEPAOrO Tejia, paBHOBECHE, MEXAaHUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTD,
CIIEKTPHI UCITYCKaHUS U TMOTJIONIEHUs, abda-, OeTa- U raMmMa-u3JIydeHus,
U30TOIBI, sIACPHAS DHEPTETHKA;

paznuuarh SBICHUS (PaBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
NBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJUHEHHOE JBUXKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBHKECHHUE 10 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBMKEHHUE, KoJieOaTelIbHOE NBIKEHUE (3aTyXarolue |
BBIHYXKJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBI)KEHHE, OTPAKEHUE
3ByKa, NPSIMOJIMHENHOE paclpOCTpPaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKeHHUE CBETA, pa3jio’KeHHue 0eJoro CBeTa B
CIEKTp U CJOXXEHHE CHEKTPAJIbHBIX IIBETOB, [HUCIIEPCHUS  CBETA,
€CTECTBEHHAs! PaJUOaKTUBHOCTh, BOZHUKHOBEHUE JIMHEWYATOrO CHEKTpa
U3JIY4YEHUS) 110 ONMUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIMBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE U3YYEHHBIX (U3MUECKUX SBICHUU B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B TPUPOJIE:
IPWIKBKI U OTJUBBI, ABUKEHUE MIaHeT COJIHEUHON CUCTEMBI, PEAKTUBHOE
IBUKEHHE IKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHaMH, 53XO0, IBETa Tell,
ONTUYECKHE SIBICHUS B TMPHUPOAE, OMOIOTHYECKOE NEeWCTBHE BHUIMMOTO,
yIbTPaUONETOBOIO W PEHTICHOBCKOTO W3IMYyYEHUU, €CTECTBEHHBIN
PaaMOaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PATUOAKTHBHOE H3ITyUCHUE
OPUPOJHBIX MHUHEPAIOB, JEUCTBUE PANAMOAKTUBHBIX M3Iy4eHUN Ha
OpraHW3M YeJIOBEKAa), MpHU ATOM NEPEBOJAUTH MPAKTUYECKYHO 3ajady B
y4eOHYI0, BBIICISATH CYIICCTBEHHBIE CBOWCTBA (MPU3HAKU) (HU3UUECKUX
SIBJICHU;



OMUCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (U3UYECKUE SIBJICHUS, UCTIOIb3Ys
dbu3uYeckue BEIUYMHBI (CPEIHsIi M MIHOBEHHasi CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBM)KEHHH, YCKOPEHHUE, IMEepeMelleHUe, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YHOPYrOCTH, CHUJIA TSAKECTH, YCKOPEHHUE
CBOOOJHOrO TMaJeHus, BEC TeJa, HUMIYJIbC Tela, WMILYJIbC CHUJIbL,
MexaHuuyeckass paboTra W MOIIHOCTh, MOTEHI[MAJIbHASs DSHEPrus Tena,
MOJHATOTO HaJl TOBEPXHOCTHIO 3€MJIHM, MOTEHIIMATIbHAS SHEPIrusl CHKaTou
OPY>KUHBI, KUHETUYECKas OJHEpPrusi, IMOJIHAs MEXaHUYecKas »JHeprus,
NEepPUOJI U YacToTa KoJaeOaHuM, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA
TOHA, CKOPOCTh CBETAa, MOKa3aTe/lb MPEIOMIICHUS CPE/bl), MPU OMUCAHUU
NPaBUJIBHO TPAKTOBAaTh (PU3MYECKUNA CMBICI HCIOJIb3YEeMbIX BEJIUYUH,
0003HaYeHUsI W E€IUHUIIBl (U3NYECKUX BEJIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (DU3UYECKYIO0 BEIMYUHY C JAPYTHMMU BEIMYHHAMH,
CTPOUTH rpad¥Ky U3yUCHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEIIUYUUH,
XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SBJICHUS U TPOIECCHI,
UCIIONIB3Ysl 3aKOH COXPAHEHHUs JHEPryu, 3aKOH BCEMHUPHOTO TATOTCHUS,
OPUHIMIT CYMEPIIO3UIIMKA CHJI, MPHUHIIUI OTHOCUTEIbHOCTH [ amumes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMIIYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMIICHHSI CBETA, 3aKOHBI COXPAHEHUS 3apsiI0BOTO U MacCOBOI'O YUCET
OpU SJIEPHBIX PEAKIUsX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHYECKOE BBIPAXKECHUE;

OOBSACHATh (PU3MUYECKHE TMPOIECCHl M CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSA3U, CTPOUTh OOBsSCHEHHE U3 2-3
JIOTUYECKUX IIAroB C OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3UUYECKUX
SIBIICHUH, (PU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIe 3amaud (omMparomuecs Ha cucTeMy U3 2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (HU3UUECKUE
BEJIMYMHBI: HAa OCHOBE AaHajIu3a YCJIOBHUS 3aJauyd 3allUChIBATh KPaTKOE
yCIIOBUE, BBISBISATH HEJOCTAIOIINE WU W30BITOYHBIC TAaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIIBI, HEOOXOAMMBIC JIJISl PEIICHHUs, TPOBOJUTH PACUETHI U
OIICHWBATh PEATMCTHYHOCTh TOJTYYECHHOTO 3HAYCHHS  (DU3UIECKOU
BEJINYUHBI;

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO pEUIUTh MpPU TOMOIIH
¢u3HUeCKrX METO/OB, HWCIONB3YS OMHCAHHWE WCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE  MPEANOJIOKEHNUE, OLEHUBAaTh MPAaBWIBHOCTh MOpAJIKa
MPOBEJCHUS  HUCCIENOBaHUS, JeJaTh BBIBOJABL, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJEHUN U OIBITOB;



NPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (PU3UYECKUX SIBICHUW WIH
(u3nuecKuX CBOWCTB Tell (M3y4yeHue BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HHEPruH, 3aBUCHUMOCTh MEPHUOAa KOJEOAHWU MPYKHHHOTO
MasiTHUKA OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJI€OaHUH, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pa3noxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHUS B
TUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHsI TpeaMeTa B coOuparomieit
JIMH3e, HAOJIOJCHUE CIUIOIIHBIX M JIMHEHYATBIX CHEKTPOB HW3IYYCHHS):
CaMOCTOSITEILHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOrOo Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ OMbITA W  €r0  Pe3yNbTaThl,
(GopMyTUpPOBATH BHIBOIBL;

NPOBOJIUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, OMpeaemsis
CpelHee 3HayeHue usMepsieMorl BenuuuHbl ((POKYCHOE paccTosiHHe
coOuparoieil JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEPEeHHUs
(u3MepuTenbHOTO Mpudopa);

NPOBOJIUTh HCCJICNIOBAHUE 3aBHCHUMOCTEH (U3MUECKUX BEIMYUH C
UCTIOJh30BAaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTH MYyTH OT BPEMCHH
Ipy PaBHOYCKOPEHHOM [IBIDKEHHWH O€3 HaudaJbHOM CKOPOCTH, TEpHOja
Kosie0aHUii MaTeMaTUYeCKOr0 MasTHHUKAa OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)X€HUsl CBETa OT yIJla MaJleHUus U yrja MpejoMJIeHUs OT yria
najeHus): IJIaHUPOBAaTh HCCIEAOBAHHE, CaMOCTOSITEIbHO COOUpPAThH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl IOJTYYEHHOM  3aBUCHMOCTH
bU3UYeCKUX BEIWYUH B BHUAC TAOJIUIl M rpadHKOB, JI€JaTh BBIBOIBI 110
pe3ynbTaTaM HCCIICIOBAHUS;

POBOAUTh KOCBEHHBIE U3MEpPEHUs (PU3MYECKUX BETUYUH (CpemHsis
CKOPOCTh M YyCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBHKCHUH,
YCKOPEHHE CBOOOJTHOTO TMAaJIeHUs, KECTKOCTh MPY>KUHBI, KOAI(DPUIUEHT
TPEHHsI CKOJBKCHHs, MEXaHWueckas padoTa W MOIIHOCTh, 4YacTOTa H
nepuoj; KoyiieOaHWW MAaTEeMaTUYeCKOrO0 W MPYKUHHOTO MAasTHUKOB,
ONTHYECKass CWia coOuparonieil JHH3BL, PATUOAKTHUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHs, COOUpaATh IKCICPUMEHTAIbHYIO YCTAaHOBKY WU
BBITIOJTHSTH U3MEPEHUs, CIEIys MPEIIOKECHHON WHCTPYKIIUHU, BHIYUCIISTH
3HAYEHWE BEJIMYMHBI U aHATTM3UPOBATH MOJTYUYCHHBIE PE3YyJIbTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHNI;

coOmIo1aTh MpaBUila TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pa3nuvaTh OCHOBHBIC TIPU3HAKA W3YYEHHBIX (PU3WYECKUX MOJICTICH:
MaTepualibHass TOYKa, aOCOTIOTHO TBEPIOE TENIO, TOYCUHBIH HCTOYHUK



CBETa, JIy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aTroMa, HYKJIOHHas
MO/IeJIb aTOMHOTO SIAPA;

XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HU3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS WM YCKOPEHHS, paKera,
9XO0JIOT, OYKHM, Mepuckorn, (oroanmapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), HCHOIB3ysS 3HAHUSA O
CBOMCTBaxX (PU3MYECKUX SBJICHUH UM  HEOOXOIUMbIE  (PU3HYECKHE
3aKOHOMEPHOCTH;

UCTIOJh30BaTh CXEMBI U CXEMAaTHYHBIC PUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
OpU pElIeHUN Y4eOHO--TIPAKTUYECKUX 3a/ad, ONTHYECKUE CXEMBI s
OCTPOCHUS N300paKEHUH B MJIOCKOM 3€pKajie U coOuparoleH JIMH3E;
NPUBOAWTh  TPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  IpHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (M3MUSCKUX 3HAHUN B IOBCEIHEBHOMN
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS U COOJFOICHUS
HOPM 3KOJIOTHYECKOI0 [TOBE/ICHUS B OKPYXKAIOIIEeH cpene;

OCYILECTBJISATh MOUCK HMHPOpMALMK (U3UYECKOTO COJAEp)KaHUS B
HHTepHeTe, caMOCTOSATENbHO (GOPMYNIUPYS MMOUCKOBBIN 3alpoc, HaXOAUTh
IYTH OIpeAesIeHUs] JOCTOBEPHOCTH MOJyUY€HHOM MH(OpManUyU Ha OCHOBE
UMEIOIIMXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOUHUKOB;

UCIOJIb30BaTh MPHU BHIIOJHEHUH YUYE€OHBIX 3a/laHUN HAYYHO--TIONYJISPHYIO
auTepatypy  (puU3MuUecKoro - coaep)kKaHMs, CIPAaBOYHBIE  MaTepHalbl,
pecypebl ceti MHTepHeT, BnageTh npuémMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAITUY W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
UHpOpMAIMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COACpKAHMS,
MyOJIMYHO MPEJCTABIATh PE3YJIbTAaThl IPOSKTHONW HIINM UCCIIEI0BATEIbCKON
JESTeNIbHOCTH, NPU O3TOM TPaMOTHO  HCIOJNb30BaTh  HM3yYEHHBIN
HNOHATUHHBIA ammapar HU3y4aeMmoro paszieia (U3MKU U COMPOBOXKIAThH
BBICTYIIJICHUE TMPE3CHTAMEe ¢ Y4ETOM OCOOEHHOCTEW ayauTOPHH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Konrpoabsubie | Ilpakruyeckue
n/n NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
Pazgea 1. ®usnka u eé pojib B MO3HAHUU OKPYKAKIIEr0 MUPA
bu6mmoreka [JOK
1.1 0} - 2 0 0
M3MKa © HayKa o Tipupoae https://m.edsoo.ru/7f416194
1.2 dusnyeckre BEITMYNHEI 2 0 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
. bu6mmoreka [JOK
1.3 E 2 0 1
CTECTBEHHOHAYUYHBIN METO/1 TO3HAHUS httos://m.edsoo.ru/7fA16194
Hroro mo pazneny 6
Pa3nen 2. [lepBoHava/ibHbIe CBeIEHUS O CTPOEHUH BelllecTBA
bu6mmoreka [JOK
2.1 C 1 0 0
TPOCHHE BetecTaa https://m.edsoo.ru/7f416194
JIBr>KeHHEe ¥ B3aUMOICUCTBHUE YaCTHII bubnuoreka [IOK
2.2 2 0 1
BEIIlECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 0 0 Bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3 0 0
CXAMHACCROE ABIDKEHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, IIOTHOCTh 4 0 1 bubmmoreka [JOK



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

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

bubmuoreka [IOK

. .B 14 2
33 Cuna. Buet crn https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBiieHue TBEPABIX TeJl, :KMAKOCTel 1 ra3oB
41 [asnenue. [lepenaya naBineHus TBEPIALIMU 3 0 bubnuoteka [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso00.ru/7f416194
bubmmoreka [JOK
4.2
Alapaerue xuaxocTH > 0 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4. A
3 TMoChepHoe AaBieHHe 6 0 https://m.edsoo.ru/7f416194
44 JleficTBHE KUAKOCTH U ra3a Ha OrpyKEHHOE 7 3 bubnuoteka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazneny 21
Pa3znen 5. PaGora u MOIIHOCTDH. DHEpPrust
bu6mmoreka [JOK
o1 PaoTa 1 MowHoCT: 3 1 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXaHU3MBI 5 1 bubmorexa [TOK
https://m.edsoo.ru/7f416194
5.3 MexaHu4eckas JHepTrHs 4 1 bubmorexa [TOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM ugposbie
Ne n/m pasi Kourpoabusie | IIpakTHueckue (mucp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. TenjioBble siBJ1eHMSsI
. bubnuoteka [IOK
11 7
CTpoOCHHE H CBOACTBA BELICCTBA 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1 5
CIDIOBHIE NPOLECERt https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DjekTpuyeckue ¥ MArHUTHBIE SIBJIEHUSA
21 DIIEKTPUYECKHE 3apsbl. 3apsKECHHbBIE Tela 7 0 1 bubnuoreka [IOK
' 1 WX B3aUMOJICICTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIN IEKTPUICCKUN TOK 20 1 7 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIE SIBJICHUS 6 1 15 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
2.4 C) 4 0 0
HCRTPOMATHHTHEN MEAYRIEA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3/ie/ioB M TeM uugpoBbie
Ne n/m P Konrpoasubie | IIpakrnueckue (1upp )
NMPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoTbI padoThI
pecypchbl
Pa3nea 1. Mexanuveckue siBJeHHS
MexaHndeckoe ABMKEHHUE U CITOCOOBI €T0 bubmmoreka [JOK
11 10 0 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SanmoaencTBre Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 0 3 nomiorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexanuveckue KoJieDaHus U BOJHBI
bub OK
2.1 Mexanudeckue KoeOanus 7 0 3 nomorexa I
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DjieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 0 9 bubnunoreka [IOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJIE€HUS
4.1 3aKOHBI pacCIIPOCTPAHEHNUs CBETA 6 0 2 bubnuoreka [IOK



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

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

bubmuoreka [IOK
4.2
JIMH3BI ¥ OTITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4, P 2
3 a3JI0)KeHHe OEJIOr0 CBETa B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBaHTOBBIE sIBJIeHHSI
bubmmoreka [JOK
1 41 4 1
5 CIyCKaHHE W TIOTJIOIICHHUE CBETA AaTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2 1
> (CTpoeHie ATOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 Anepibie peariuin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17
Pa3nen 6. IloBTOpUTE/ILHO0-0000IAKOIIHIT MOTYJIb
6.1 [ToBTOpEeHUE 1 0000IIEHNE CONEPIKAHMS 9 9 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 27

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA



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

» ®usuka, 7 knacc/ [epoimkun .M., IBanoB A.U., AkiimonepHoe obmectBo «M3aatenscTBo «lIpocBenienne»

» ®usuka, 8 knacc/ [epsimkun .M., IBanos A.U., AkiimonepHoe o6mectBo «M3aatensctBo «lIpocBemenner
» ®usuka, 9 knacc/ [epoimkun A.B., ['yrauk E.M., O611ecTBO ¢ OrpaHMu€HHON OTBETCTBEHHOCTHIO «IPODA;
Axk1mmonepHoe o0miectBo «M3marenbcTBo «IIpocBemieHn
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