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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3zoBaHus
COCTaBJICHAa Ha OCHOBE TMOJIO)KEHHM M TpeOOBaHUW K pe3ysibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC OOQ, a Takxke ¢ yueToM (heaepanbHOi paboyueii MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousukay.

CopnepxaHue mporpamMmbl MO (U3MKE HAMpaBlieHO Ha (OpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYaIOIIUXCS W OpPraHU3alfi0 H3y4YeHUs
¢u3MKu Ha AEATeTbHOCTHOW OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mnpeamera B peanusanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTUMYHOCTHBIM U METaNpEeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEKIPEAMETHBIE CBS3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo ¢u3mKe ycTaHaBIMBAET paclpesiesieHne yueOHOro MaTepurana
o rogam oOydeHus (1o KjaccaM), IpejiaraeT NpUuMEpPHYI0 MOCIeI0BaTEIbHOCTD
M3YYCHHUS T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COJCP)KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YJAIOIINXCS.

[TporpamMma 1o ¢u3uke paszpaboTaHa C LEJIbI0 OKa3aHUS METOAMYECKOI
MOMOIIIH YYUTEIIO B CO3/IaHUU paboueil mporpaMmbl IO y4eOHOMY MPEAMETY.

®duszuka ABIAETCA CHUCTEMOOOPA3YIONIUM Ui  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, IIOCKOJIbKY (PU3MUECKUE 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4YaeMbIX XHUMHEH, OWOJOTrHeH, acTpoHOMHUEH U (HU3NUECKOU
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHYy MHpa,
MpeoCTaBsieT HauboJiee sCHbIE OO0pasibl MNPUMEHEHUS HAy4dHOro MeEToja
MO3HAHMS, TO €CTh CII0C00a MOTy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIero
oOpa3oBaHMsI COCTOUT B (OPMUPOBAHUU ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH U
MHTepeca K HayKe y 00yJaronixcs.

Wzydyenne ¢usukun ©Ha 0a30BOM ypOBHE TMpPEAINOiaraeT OBJIAJCHHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIONIMMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTE:

e HAy4YHO OOBSCHATH SBICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEAOBAHNUS;

e UHTEPIPETHPOBATH  JaHHbIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA AJIs OJTyYEHUS BHIBOIOB.

[lenn wu3yueHuss (PU3UMKU Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
onpenenensl B Konuenuuu mnpenogaBaHust ydyeOHoro mnpeamera «dusmka» B
oOpa3oBarenbHbIX oOpraHusanusx Poccuiickoin ®Dexepanuu, peaU3yrOINIMX
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPAMMBbI, YTBEPKICHHON pellIeHuEM



Konnernn MunucrepcrBa npocsemiennst Poccuiickoin @enepanuu (MpoTOKoJ OT 3
nekadbps 2019 r. Ne [1K-4BH).
Heian nusyyeHus PU3UKHU:

npuoOpeTeHue HMHTEpeca W CTPEMIICHUS OOy4alolmMXCsl K HaydYHOMY
U3yYEHHUIO TPUPOABI, PAa3BUTHE HUX HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIIICHUS K OKPYKAIOIINM SIBICHUSM;
¢opMHupoBaHHE HAYYHOT'O MHPOBO33PEHHUSI KaK pe3ysbTaTa H3Y4YCHHUS
OCHOB CTPOCHHS MaTepuH U (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEJICTaBICHUA O poJid (U3MKHU JJIS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  MPEICTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuien
npo(hecCHOHANBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNeMy 0OOy4eHHUIO B 3TOM HalpaBJICHUHU.

JlocTmkeHne JTHX IeJied MporpaMMbl MO (pU3WKe Ha yYpOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HaHWUM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

NpUOOPETECHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUU;

OCBOCHHME METOJIOB pEIIEHUS MNPOCTEHIINX PAaCUCTHBIX 3aJad ¢
UCIIOJIb30BaHUEM bU3UIECKUX MOJENEM, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHU HAOJIOAATh IPUPOIHBIE SIBICHUSI U BBIMIOJIHATH OIBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTANIbHBIC HCCJICJAOBaHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMaIel (GU3NIECKOro COACpKaHuUs,
BKJIIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OlICHUBaHKUE NH(OPMAIIUH;

3HAKOMCTBO €O cepaMu podecCUOHATBHON AeSTEILHOCTH, CBI3aHHBIMU
c (GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMUA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kiaacce — 68 vacoB (2 yaca B Henenmo), B 9 kinacce — 102 gaca (3 yaca B Henelio).

[Ipennaraemseiii B mporpaMMe mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIBITOB HOCUT PEKOMEHAATEIIbHBIN XapaKTep, YIUTENb JIeJIaeT BEIOOP MPOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHAYATHHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, CucKa HKCIEPUMEHTAIbHBIX 3a/IaHUM, MpEeIaraéMbIX B paMKax
OCHOBHOI'O TOCYJJapPCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Paznen 1. ®u3uka u e¢ poJib B NO3HAHUHU OKPYKAKOIIEr0 MHUPA.

®usuka — Hayka o npupoze. fABnenus npuponsl. dusznueckue SBICHHUS:
MEXaHUYECKUE, TEIUIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [lorpemHocTs n3mMepennit. MexxayHapoHasi CUCTeMa €HHHII.

Kak ¢wusuka u Jpyrue ecTECTBEHHbIE HAyKH M3y4alOT MPUPOAY.
EcTecTBeHHO-HAy4YHBI METOJ TO3HAHUS: HAOMIOJEHUE, MOCTAHOBKAa HAYYHOIO
BOIPOCA, BBIIBI)KEHUE TUTIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 0ObSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCKUX SIBJICHUNA ¢ TOMOILIBIO MOJEEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue NpuOOpsl U Mpoleypa NPsAMbIX U3MEPEHUIN aHAJIOTOBBIM U

1M (POBBIM TPUOOPOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmnpezneneHue UEHbI JEIEHUS IIKaIbl K3MEPUTEIBHOTO Mprudopa.
2. HM3mepeHue paccTossHUM.
3. H3mepenue o0beMa KUJIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepOB MAJIBIX TE.
5. M3mepenue temmneparypbl NpU TMOMOIIMA MKUIKOCTHOTO TEPMOMETpa M
JNATYMKA TEMIIEPATYPHI.

6. IIpoBeneHue mccneaoBaHUs IO MPOBEPKE T'MIOTE3bl: AAIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIIBHO, TeM OO0JbIlIe, 4eM OOJbIlIe BHICOTA
IyCKa.

Pa3znen 2. IlepBoHavaibHbIe CBeeHNsI 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbl, HMX pa3Mepbl. OnbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBrm>kenne wyactuil BemecTBa. CBsA3b CKOPOCTHM JBHXKEHMS 4YacTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopeiicTBue dacTwuil
BELIECTBA: IPUTSHKEHUE U OTTAIKUBAHHE.

ArperaTHbple COCTOSIHHSI BEUIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(kpuctammmyeckux) Ten. B3auMOCBSI3b MEXy CBOMCTBaMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO ABUKEHHUS.



2. Habmonenue nuddysum.
3. HaGmiomenue ~ sBieHWid,  OOBACHSIONIMXCS ~ TMPUTSHKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnsie padbomol u onvimot.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOIb30BAaHUEM

dboTtorpaduii).
2. OmbITHI IO HAOJTFOCHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nea 3. /IBukeHue U B3aumMoieicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpellHsisi CKOPOCTh NP HEPABHOMEPHOM IBWKEHHHM. Pacder myTu u
BPEMEHU JIBUKECHUS.
SlBnenue wuHepnuu. 3aKOH WHEpUMHU. B3anmoAeHCTBUE TENl KaK NpPUYMHA
W3MEHEHHSI CKOPOCTH JBWIKEHMsS Teil. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InoTHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHHUIIC
00BbEMa BeIleCTBA.
Cuia Kak xapakTepucTuka B3aumopeicTBus Tei. Cuiia ynmpyroctd M 3aKoH
I'yka. M3mepenue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHUS M CHUJIA
TskecTH. CHJla TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenue
CUJI, HAPABJIEHHBIX MO OJHOW IpsiMoi. PaBHoxeilcTByromas cui. Cuila TpeHus.
TpeHue CKoJIbKEHHS U TPEHUE NOKOsA. TpeHue B MpUpPOAE U TEXHUKE.
Jlemoncmpayuu.
1. HaGmronenue MexaHHMuecKoro JIBHKEHUS TeTa.
2. H3mepenune CKOPOCTH NPSAMOJIMHENHOTO JBUKCHUS.
3. HaOmronenue siBneHus MHEPIIHH.
4. HalGmoneHre u3MEHEHUs! CKOPOCTH TIPU B3aMMOICHCTBUM TEJ.
5. CpaBHEHHE MaccC IO B3aUMOJICCTBUIO TEIL.
6. CnoxkeHue cuJjl, HapaBJIEHHBIX MO OJHOMN NPSIMOA.
Jlabopamopnwie pabomoul u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOIO JBH>KEHUS (IIapHKa B )KUAKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI U TaK Jajiee).

2. OmpeneneHne CpeaHEW CKOPOCTU CKOJIBKEHMsI OpyCKa WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPOTO Tea.

4. OmbITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHOM CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, dKUIAKOCTEN U ra3oB.



Hasnenne. CriocoObl yMEHBIICHHS U YBEITUUEHUS AaBieHus. JaBineHue rasa.
3aBUCMMOCTh JaBlieHUs rasa oT oObeMa, Temmeparypbl. [lepegaua naBneHus
TBEPABIMU TEJIaMH, KUJIKOCTAMHU M TazaMu. 3akoH [lackans. IIHeBMaTtuueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUAKOCTH OT TNIyOMHBL. ['HIpocTtaTuyeckuii
napajokc. CooOuiaromuecs: cocyibl. [ uipaBinueckue MeXaHu3Mbl.

ATtmocdepa 3emnn U atmocdepHoe aaBieHue. [IpUyuHBI CylIecTBOBaHUS
Bo3nymHONW obonouku 3emum. Onweir Toppuuennu. M3mepenune atMochepHOTo
JaBJeHUsl. 3aBUCUMOCTb aTMOC(EPHOTrO AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 u3MepeHus: aTMOC(HEpPHOTO 1aBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyXCHHOE B HUX TeJo. BeiTamkuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxormnaBanue.

Hemoncmpauuu.
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3aBUCHUMOCTb JABJIEHUS raza OT TEMIIEPATYPhL.

Ilepenaya naBneHus )KUIKOCTBIO U Ta30M.

CooOuiaromuecs cocyabl.

I'mapaBamyeckunii mpecc.

[IposiBieHne necTBUA aTMOC(HEPHOTO AaBICHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKECHHON YacTu
T€Ja U IJIOTHOCTH JKUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEN CUJIBI BECY BBITECHEHHOM KUIKOCTH.
YcioBue miaBaHus TeN: IUIABAHUE WIIA MOTPYKEHUE TENl B 3aBUCUMOCTHU
OT COOTHOIIEHUS INIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamopnwie padbomoul u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJAE OT 00beMa MOrpyKEHHOH B
YKUJKOCTb YaCTH TEJIA.

OnpenenieHue  BBITAJIKUBAIONIEW  CHJIbI, JCWHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEH CUJIbI, IEUCTBYIOLIEH HA TEJIO
B KUJIKOCTH, OT MaccChl TeJa.

OneITBl, JEMOHCTPHUPYIOIIME 3aBHCHUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIONIEH Ha TEJIO0 B JKUAKOCTH, OT 00bEMa TMOTPYKEHHOU B
MKUIKOCTh YACTH T€JIA U OT TUIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYUPOBAHHME JIOAKU H
ONPEAEICHUE €€ TPY30IIOABEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTh. DHEpPrusi.

Mexanudeckast paboTa. MOIIHOCTb.

[IpocThie MexaHWU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbryara. [I[puMeHeHre npaBuiIa paBHOBECHUS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W TNOTEHIMaNbHAs DJHEPIUS.
[IpeBpalieHre 0THOrO BUAA MEXAHUYECKOW SHEPTUU B APYTOM. 3aKOH COXPaHEHUS
SHEPrUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie padbomout u onvimol.

1. Omnpepnenenue pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBMXKEHHUU Teia

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBaHue yCcinoBUM paBHOBECHS pblyara.

3. M3mepenue KII/] HakIOHHOM MIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SJHEPTUH.

8 KJIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca M pa3mepbl aTOMOB UM MOJIEKYJ. OMNbITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopgenu TBEpPAOrO, >KHUAKOTO W Ta3000pa3HOTO COCTOSHUU BEIIECTBA.
Kpucrannnueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPJIbIX TEJ HA OCHOBE IIOJIOKEHHM MOJIEKYJISIPHO--KUHETUHYECKOW TEOPHH.
CmaumBaHKe U KallWUISIPHBIE SIBJICHUS. TEmIoBO€e pacliupeHne U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS
yacTull. BuyTtpeHHsst sHeprus. CnocoObl HM3MEHEHHsS] BHYTPEHHEW SHEPIuu:
Terionepeaaya U COBEpLIEHUE padoTHIL. Bunsl TEIUIONEpENAUH:
TEIIONPOBOIHOCTh, KOHBEKIMS, U3JIyUEHHE.

KonudectBo TemnoTel. YenpHash TEIJIOEMKOCTh BeIIecTBa. TermiooOMeH u
TEMJIOBOE€ paBHOBECHE. YpaBHEHHME TeruioBoro OanaHca. IlmaBienune w
OTBEPAECBAHME KPUCTAUIMYECKUX BEIIECTB. YIEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjeHcanus. Mcnapenue. Kumenuwe. YiaenpHas Temiora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMOC(EPHOro
JABJICHHUSL.

BrnaxHocTth Bo3nyxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

[Tpunruner pabotel TeroBbix asurateneit KIIJ[ TemmoBoro asurartens.
TerutoBble IBUTATEIN U 3a1IATA OKPYKAIOIIEH CPEbL.

3aKOH COXpAaHEHUS U IPEBPAIIEHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO ABUKEHHUS.
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Ha6nronenue nuddysun.

HabGnronenue siBjeHnil cMaunBaHUs M KAUJUIAPHBIX SBJICHUM.
HabGroienue TemnoBoro pacumpeHus Tel.

N3meHenue naBieHHs rasa npu M3MEHEHUH OOBbEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuia u3MepeHus: TeMIEepaTypsl.

Buae! Tenmonepenaymn.

OxJtaxkieHue npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHUIIAMH.

. CpaBHEHHE TEINIOEMKOCTEN PA3IMYHbIX BEIIECTB.

. Habmoienne xuneHus.

. HaGiroieHue nocTossHCTBa TEMIIEPATyphl IIPU MJIaBICHUU.
13.

Moienu TEeIUIOBBIX ABUTATEIEH.

Jlabopamopnwie padbomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAILIOB MIOBAPEHHOM COJIM WIIA caxapa.
OneIThl MO HAOIIOJECHUIO TEIJIOBOTO PACHIUPEHHS Ta30B, JKUIKOCTEH U
TBEPJBIX TEN.

Onpenenenue AaBieHMs BO3AyxXa B OAJJIOHE LINIPUIIA.

OMnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUSI BO3yXa OT €ro
00BbEMa M HArpEeBaHMS WIIH OXJIAXKACHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TEMIEPaTypHI.

HaOnronenne u3MEHEHHST BHYTPEHHEH OSHEPrud Tejla B Pe3yJsibTare
TEeIIonepeayv U padoThl BHEITHUX CHUJL.

HccnenoBanue siBICHHS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOTHON U
ropsiuer BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, TMOJIYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HArPEThIM METAJUIMUECKUM LIUIIUHIPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanne npouecca ncnapeHusl.

Ornpenenenre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Ornpenenenue yaenbHON TEIUIOTHI MIABICHUS JbJA.

Paznes 7. DnekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

Onektpuzanus Ten. J[Ba poja 3JIEKTpUYECKHX 3apsiioB. B3aumoneiicTBue
3apsUKEHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTB CHJIBI  B3aMMOJEHCTBHSA
3apSKEHHBIX TEJl OT BEJIMYUHBI 3apsIIOB U PACCTOSHUSI MEXK]Y T€TIaMu).

OnekTpudeckoe mnoiie. Hanpsxk€HHOCTh anekTpuyeckoro mnons. [IpuHimn
CYTNEPIIO3ULIMH STEKTPUUYECKUX TOoJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DIEMEHTapHBIA JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOIHMKM W JIHUAJEKTPUKUA. 3aKOH  COXPaHEHUs
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBHUSL CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
HcrouHnky MOCTOSTHHOTO TOKa. JIEHCTBUSA DSIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B KUJIKOCTSIX U razax.

Onextpuyeckas nenb. Cuma Toka.  DIJIEKTPHUUECKOE  HANPSKEHHUE.
ConpoTuBIIeHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3akoH Oma
s ydactka uend. llocinenoBarenbHOE UM HapajliebHOE  COEIUHEHHE
IPOBOJHUKOB.

PaGora ©u MOIIHOCTH OJNEKTpUYECKOTO ToKa. 3akoH J[xoyns—Jlenua.
DneKTpuYecKre IenH U MOTPEOUTENN dEeKTpuIeckor 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoOJeHCTBUE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosne. MarHuTHOE 1oje 3eMIId U €ro 3Ha4€HUE JJIA KU3HU Ha 3eMiie.
OmeiT  Opcrema. MarautHoe T1oOJIe  DJIEKTPUYECKOro Toka. [IpumeHeHwne
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO MOl HA IPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKA. lCHOnb30BaHUE 3IIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHnue >NeKTpOMarHuTHOW UHAYKIUU. [IpaBumno Jlenna.
DIIEKTPOTEeHEePaToP. Cnoco0bl MOJIYYEHUS ANEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIUU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJIeKTpU3aIus Tell.
JIBa poza 3JEKTPUYECKUX 3apsIA0B U B3aUMOICUCTBUE 3aPSIKEHHBIX TEIL.
Y CTpONCTBO U AEHUCTBHE HIIEKTPOCKOTA.
DIIEKTPOCTATUYECKAST HHIYKIIUS.
3aKOH COXpaHEHUS NEKTPUUECKUX 3apsSI0B.
[IpOoBOHUKY U JUDIICKTPUKH.
MopnenupoBaHue CUIIOBBIX JIUHAN dJIEKTPUUECKOTO TTOJIS.
HcTouHnKM TOCTOSSHHOTO TOKA.
JIeHCTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJKOCTH.
. 'a30BB11 pa3ps.
. 3MepeHune cuitbl TOka aMIIepMETPOM.
. I3MepeHune 2eKTpruIeCcKOro HaIpsKEHNSI BOJIBTMETPOM.
. Peocrar 1 marazusa conpoTUBIICHUM.
. BzaumoiericTBre NOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXXHOCTH PA3ICIICHUS ITOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarsnuTtHoe 1oJje Toka. DJIeKTPOMAarHuT.

JleficTBE MarHUTHOTO T0JIs1 HA TIPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATENb MOCTOSHHOTO TOKA.

UccnenoBanue sSBIEHUS SIEKTPOMATHUTHOW UHIYKITUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAllpaBJICHUS WHAYKIHMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHHSI.

DJIEKTPOTreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie padbomol u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAONIONCHHUIO BJEKTPU3ALMHU Tel HWHAYKUWEH U IpHU
CONPUKOCHOBEHHH.

HccnenoBanve ACUCTBUS JJIEKTPUYECKOTO IO HA IPOBOJAHHUKU MU
JUDJIEKTPHKH.

COopka u npoBepka pabOThI IEKTPUUECKOM 1IEMH MTOCTOSTHHOTO TOKA.
W3mepenure u peryJmpoBaHue CUilbl TOKA.

W3mepenune u peryinpoBaHue HaPsHKCHMS.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA, MUAYLIErO 4epe3 pPEe3UcTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHMSI HA PE3UCTOPE.

OneITsl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
CONMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JUIMHBI, IUIOWAAN IOMEPEYHOrO
CEUEHMS M MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW NpH  MOCIEI0BATEILHOM
COEJIMHEHHUHU JIBYX PE€3UCTOPOB.

[IpoBepka mpaBuia Uisi CWIBI TOKAa IPU IAPaJUIETIBHOM COEAMHEHUH
PE3UCTOPOB.

Onpenenenre pabOThI AAEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PEIUCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOIO TOKA, BBIACISEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA, MAYIIETO 4YEPE3 JaMIOUYKy, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ HarpeBarens.

HccenenoBaHre MarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.
WN3yyeHue MarHMTHOrO IIOJISI  IOCTOSIHHBIX ~ MAarHUTOB IPU  HX
O00BEIMHEHUH U pa3/IeJICHUN.

HccnenoBanue AeicTBUS DJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIKY.



17. OnBITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI  B3aUMOJECHUCTBUS
KAaTyIIKd C TOKOM W MAarHWTa OT CHJIbI TOKa M HAIpaBJICHHUS TOKA B
KaTyLIKE.

18. MI3yueHne AeCTBUSA MarHUTHOTO I10JIS1 HA IPOBOJHMK C TOKOM.

19. KoHcTpynpoBanue 1 n3yueHue padoThl 3JEKTPOABUTATES.

20. U3mepenue KIIJ[ anexTpoaBurarebHOM yCTaHOBKH.

21. OnbITEI TIO UCCJENOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOM WHAYKIUU:
UCCJIEIOBAHNE W3MECHECHMI 3HAYEHUs WM HAIPABICHHUS HHAYKIHUOHHOIO
TOKA.

9 KVIACC

Pa3gen 8. Mexannueckue siBJICHUS.

Mexanudeckoe aBwkeHue. MarepuanpHas Touka. (CucremMa oTcYeTa.
OTHOCHUTEIBHOCTh MEXAHUYECKOr0 [JBH)KEHHA. PaBHOMEpHOE MpPSMOJIMHENHOE
nBrkeHue. HepaBHOMepHOE NpsiMONMHENHOE ABHKeHUE. CpelHsIsl 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe MpsiMOJIMHEHHOE aBMkeHHe. (CBoOOAHOE
najeHue. OnbITel ["anumnes.

PaBHOMepHOE ABIKEHUE N0 OKpYyKHOCTU. Ilepron m dacrota oOpamieHus.
JIuneitHas u yrioBast CKOpocTu. LleHTpocTpeMUuTenbHOE YCKOPEHUE.

ITepseiit 3axk0H HeroToHa. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpyHIMT CynIeprIO3uIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHHUS TTOKOsI, IPYTU€ BUABI TPEHUS.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
naneHus. JlBmwkenune ruianer BOkpyr CousHna. IlepBas kocMmuueckas CKOpPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecue maTepuanbHON TOYKH. AOCOJIIOTHO TBEpAoe Teno. PaBHoBecue
TBEPAOTO TeJla C 3aKPETICHHOM OChIO BpallleHusA. MoMmeHT cuiibl. LIeHTp TskecTH.

Nmnynbee Tena. Mi3menenune nmnyibca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOLIHOCTb. PaboTa CHJI TSKECTH, YHOPYTrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHInanbHas YHEPTUs Tela, MOJHATOTO Hajl
MMOBEPXHOCTHIO 3eMiM. [loTeHIManbpHas SJHEPTHs CKATOU NPy KUHBI. KuHeTnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
SHEPIUM.

Hemoncmpayuu.

1. HaGnronenue MexaHU4YeCKOro ABMKEHUS Tella OTHOCUTEIHHO Pa3HbIX TEI

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

CpaBHeHue TyTeH U TPACKTOPUN JABUKEHUSI OJJHOTO U TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO JBAYKCHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JABUKCHUS.

HabGnronenue nBrkeHus Tela o OKpy>KHOCTH.

Ha6nronenue MmexaHnuecKux SBJICHUMA, TPOUCXOISIIUX B CUCTEME OTCUCTA
«Tenexka» 1Tpu e€¢ PaBHOMEPHOM H  YCKOPEHHOM JBUKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHMS Te€la OT MAacChl Tella U ACHCTBYIOIIEH Ha HETO
CUJIBL.

Ha6nronenue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TEJ.

N3mMeHeHne Beca Tena npu yCKOPEHHOM JIBUKECHUU.

Ileperaya uMIrynbca mpu B3auMOZIEHCTBHUM TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOJICUCTBUH TETI.

CoxpaHeHue UMITYJIbCA [PU HEYIIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHue UMITYJIbCa MPU a0COJIIOTHO YIIPYTOM B3aUMOJICUCTBUU.
HaOnronenue peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON YHEPTUU MPU CBOOOITHOM MaICHHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUH MPU ABUKEHUU TEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopnsie padbomol u onvimol.

1.

KoHcTpynpoBaHue TpakTa JJisi pa3roHa W JajJbHEUIIEro paBHOMEPHOTO
JBM>KCHUS IAPUKA WIIN TEIEKKH.

OrnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHUsT OpyCcKa WM JBHXKCHUS
[IapyKa Mo HAKJIOHHOW ITOCKOCTH.

OnpeneneHue yYCKOpEHHs] Tela IMPU PaBHOYCKOPEHHOM JBHKEHHUH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JBMKEHUU 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KaK PsJ HEUCTHBIX 4YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBKEHHUSI OT CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

Onpenencaue ko3P hUIEeHTa TPEHUS CKOJIBKCHHS.

Ornpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHKEHUU Tela
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Ompenenenne  pabOThl  CHIIBI  yIPYTOCTH TPU  TOABEME Tpy3a ¢
WCIIOJIb30BaHNEM HETIOIBHKHOTO U TTOABUYKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS YIHEPTUH.

Paznen 9. Mexanuveckue KojJ1e0aHHUs M BOJIHBI.

KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUI: TEPUOT,
4acToTa, aMIUIUTyJa. MatemMaTuueckuil U IpY>KUHHBIM MasTHUKH. [IpeBparenue
SHEPTUH TP KOJIeOATETHHOM IBIKCHHH.

3aryxatomue ~— KojeOanws.  BeiHYX)IeHHBIE — KoyieOaHusa.  Pe3onaHc.
Mexannueckue BoJiHbL. (CBoiicTBa MeXaHMYECKHMX BOJH. [IpomonsHbie U
nonepeyHble BOJHBL. J[TMHA BOJHBI W CKOPOCTH €€ PacHpOCTPaHCHHS.
MexaHnuecKre BOJIHBI B TBEPJIOM TeJIe, CEHCMUYECKHE BOJTHBI.

3Byk. I'pomMKkoCTh 3ByKa W BbicOTa TOoHA. OTpaxeHue 3Byka. MHpasByk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOaronenue xojieOaHuil T MO JAEHCTBUEM CHIIBI TSDKECTH U CHIIBI
YIOPYTOCTH.

HaGnronenue konebanuii rpy3a Ha HUTU U HA MIPYKUHE.

HaOntonenue BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

Pacnpoctpanenue npo10IbHBIX U OTIEPEYHBIX BOIH (Ha MOJICTIH ).

Habmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI PE30OHAHC.

Jlabopamopnwie padbomol u onvimol.

1. OmpenenieHWe YacTOThl M TMEpUojaa KoJieOaHUM MaTeMaTU4YecKOoro
MasITHUKA.
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2. OmpeneneHue 4acTOThI U MEPUOJIa KOJIeOaHHUH MPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEepHOJia KOJEOAHUN MOJBEUICHHOIO K HUTH
rpy3a OT AJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCMMOCTH NEPUOJIA KOJEOAHUI IPYKUHHOTO MasgTHHKA
OT MAaccChl Irpy3sa.
5. IIpoBepka He3aBUCUMOCTHU Mepuoja KoJieOaHU Ipy3a, MOJABEIIEHHOTO K
HUTH, OT Maccel rpysa.
6. OmbITbI, JEMOHCTPUPYIOLME  3aBUCUMOCTh  Nepuoaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOIHOIO MaIeHUS.
Paznen 10. DiiekTpOMarHuTHOE 1M0J1e U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIe.  OJEKTpOMAarHuTHele  BOdHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana 3J€KTpOMarHUTHBIX BOJH. lcmnoab3oBaHME
AJIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



OnexTpomMarHuTHas npuponaa csera. CKopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomol u onvimot.

1. ByueHue CBOWCTB AJCKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOWMIIBHOTO

TenedoHa.

Pa3znen 11. CBeTOBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHeiHoe
pacnpoctpaHeHue ceera. 3atMenust Connna u Jlynsl. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [lomHoe BHyTpeHHEE
OTpakeHHEe cBeTa. lcnonap30BaHUME TIOJHOTO BHYTPEHHErO OTpPaXEHUsS B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom onywedt B JsmH3e. Ontuueckas cuctema Qoroanmnapara,
MHUKpPOCKOTIa W Tejeckomna. [Ja3 kak onTuhyeckas cucrtema. bam3opykKocTe u
JNaTbHO30PKOCTh.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hblorona. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[IpsiMonMHEHOE pacIIpOCTPaHEHUE CBETA.

OTpaxxkeHue cBera.

[Toy4yenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTH4ecKui CBETOBO/I.

Xox stydeid B COOMpArOILIe TUH3e.

XO0J1 Ty4el B pacCeUBArOLIEH JIUH3E.

[Toy4yenue n300pakeHni ¢ TOMOIIIBIO JIHH3.

[Tpunuun aeiictBus ¢poToarnmnapara, MUKPOCKONA U TEJIECKOIA.
10. Mopens rnasa.

11. Pa3nosxenue 6enoro cBera B CIIEKT.
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12. [lonyuyenue 6enoro cBera nNpu CI0KEHUH CBETA Pa3HbIX LIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBaHue 3aBHCUMOCTH YIJIa OTPAKEHHUSI CBETOBOIO Jiyya OT yIJia
naJIeHus.

2. M3yueHue xapaKTepUCTHK W300paKEHUsI MpeIMeTa B TUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHUMOCTH yIJia MPEIOMIIEHUSI CBETOBOrO JIyda OT yria
NaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. Tlomyuenue n300paxeHuil ¢ TOMOIIbIO COOMPAIOIIEH TUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONTUYECKOW CHIIBI COOMparoIien
JIMH3BI.

6. OIBITHI IO PA3JIOKEHUIO OEJI0Tr0 CBETA B CIIEKTP.

7. OnpITBl IO BOCHPUATHIO I[BETA IPEIMETOB MpU HUX HAOIIOACHUM uYepe3
L[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBbBIC IBJICHUA.

OmnbiTel Pe3epdopaa u mnanerapuas moxaens atoma. Mojenb aroma bopa.
Hcenyckanue u nornonieHne ceera artoMmoM. KBaHTel. JInHeWdaTsie CIIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u ramMma-uznyyeHusi. CTpoeHue aTOMHOTO
anpa. HyxioHHas Mogzens aroMHoro sugpa. HMsorombsl.  PaauoakTuBHBIE
npespaiienus. [lepros momaypacnaga aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMs 3apsiIOBOIO U MAacCOBOTO YHCE].
OHeprus CBsA3M aTOMHBIX saep. CBA3p Maccel W dHepruu. Peaknnm cuHTe3a H
nenenus suep. Mcrounnku 3ueprun CostHIa U 3BE3 1.

AnepHas sHepretuka. JleWCTBUS paJMOaKTUBHBIX H3JIyYEHUH Ha >KUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHUS U MTOTJIOLICHUS.

2. CnekTpsl pa3JInYHBIX Ta30B.

3. Cnektp BoAopoaa.

4. HaGmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3ZHPYIOUIUX U3ITYYEHUH.

6. Perucrpanus uzirydeHHs IPUPOJHBIX MUHEPAJIOB U IIPOJYKTOB.

Jlabopamopnwie padbomol u onvimol.

1. HalmroneHue CrulomHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKoOB: U3MEPEHUE SHEPTHH YACTULIBI 10 TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. W3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOLYJIb.

[ToBTOpHUTENBEHO--00001AIOLINI MOTYJIb IPEIHA3HAYEH AJIsl CUCTEMAaTH3aLUH
U 0000ImIeHHS  TMPEIMETHOrO  COJACp)KaHWS W ONbITa  JICSITEIBHOCTH,
MPUOOPETECHHOTO MPU U3YYEHHH BCETO Kypca (U3HMKH, a TAKXKe AJIA MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Mo (¢u3uke A oOydaromuxcs,
BBIOpABIIMX 3TOT YUEOHBII peIMET.

[Ipy m3ydeHUM AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECleurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  I[UIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHass TPaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HMCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHUKH, OBJAJCHUE YMEHUSMHU OOBACHATH (UINUYECKUE
SIBJICHUS, TPUMEHSs [OJIyYCHHBIE 3HAHUWs, pelarbs 3aJa4d, B TOM YHUCIIE
KA4EeCTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.
[IprHIMIIMATBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia pealu3yeTcs
32 CYCT TOro, 4YTO OOy4YalolIMecs BBIMOJHSIIOT 3a/laHusl, B KOTOPBIX WM
IpeIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUW paclo3HaBaTh M HAYYHO OOBSACHATH
duznyecKue sIBICHUS B OKPYXKAIOIIeH MPUPO/IE U TTOBCETHEBHOM KU3HU;
UCITI0JIb30BaTh HAYYHBIE METO/Ibl HUCCIIEOBAaHUSI (PU3MUECKUX SIBJICHUH, B TOM
YyCIie 1S IPOBEPKHU TUIIOTES U MTOJYyYEHUs TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HAmOOJEE BaKHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
JHEPIUH.



IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHUSA HNPOI'PAMMBLI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTHKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHbBIX
pE3yNIbTAaTOB.

B pesynbrare nsyuenus GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuaromierocss OyayT copMUpOBaHbI CIEAYIOUIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) IaTPpHOTHYECKOTO BOCTIMTAHMS:

— IPOSIBJIEHNE MHTEpPECa K NCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(puznyecKoil HayKu;

— IEHHOCTHOE OTHOILIEHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rPa’KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJIE€HUU OOLIECTBEHHO 3HAYUMBbIX
M OTHYECKUX Tpo0JieM, CBS3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM
JTOCTHKEHUU (PU3UKH;

— OCO3HaHUE BAKHOCTU MOPAIBHO--3THUYECKHX NPUHLUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTHYECKOro0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ TapMOHUYHOIO
MTOCTPOEHUS, CTPOTrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMA:

— OCO3HaHME ULEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, Ba)KHEUIIEH COCTABIISIIOLIECH
KYJbTYpBI;

— pa3BUTHE HAYYHOW JHOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEeI0BATEIbCKOU
NEeSATENBHOCTH;

5) <¢opmupoBaHusT  KYJbTYPbl  310pPOBbSi W  IMOLHOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIEHHOCTH Oe3omacHOro o0pas3a >KH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNPaBWJI OE€30MAaCHOTO TOBEACHUS Ha
TpaHCIOPTE, HA JIOpOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM 00OPYIOBaHUEM B
JOMAIIHUX YCIIOBUSX;

— chOpMUPOBAHHOCTh HaBbIKa pe(JIEKCUHU, NPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y IPyroro 4eioBeKa;

6) TPy/10BOIr0 BOCIIUTAHUSI:

— AKTHBHOE Yy4YacTH€ B PEIIEHUM MPAKTHYECKUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTeNbHON OpraHu3aluu, Topoja, Kpas) TEXHOJOTMYECKOH H



COIMAIBHOW HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIe U (PU3NUECKHX
3HaHUM;

e — MHTEpEC K MPAKTUYCCKOMY U3YUEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOM;

e 7)3KOJOrMYECKOT0 BOCIIHTAHUSI:

e — OpHUCHTAIMS HAa NMPUMEHECHHE (PU3MYECKUX 3HAHUN MJIA pelieHus 3a7ad B
00JIacTH OKpy>Kalollel Cpeibl, IUIAaHUPOBAHUS IIOCTYNKOB W OILICHKH HUX
BO3MOKHBIX MOCTEJACTBUM JIJI1 OKPYKAIOIIEH CPEeJIbI;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amamTramyu K M3MEHSIOIMIUMCH YCJIOBHSM COLHAJBLHOH M NPHUPOTHOI
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICHCTBUM TIPHU BBIMOJHEHUU WCCICAOBAHUN |
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX;

e — TIOBBIILICHHME YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHUYECKYIO
JIeSITETIbHOCTD;

e — TOTPEeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBICHUSX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B NPUOOPETEHUH HOBBIX (HUINUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJI€ C UCIIOJIb30BaHHEM (hU3NUSCKUX 3HAHU;

e — OIICHKAa CBOUX JICUCTBHM C Y4YE€TOM BIJMSHHS Ha OKPYKAIOILIYIO Cpeay,
BO3MOJKHBIX TJI00aIbHBIX TTOCJIE/ICTBHI.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe OcBOeHUS TporpamMMmbl MO0 (U3UKE HAa YPOBHE OCHOBHOTO
oOwero oopa3zoBanus y oOydaromierocs OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKJIIOUAIOIIUE TIO3HABATEIbHbIE YHUBEPCAJIbHBIE yUeOHbIE JeICTBUS,
KOMMYHUKAaTHBHbIE  YHUBEpCAJIbHbIE  Y4YeOHbIE  JCHCTBUS,  PETYyJISTUBHBIC
YHHUBEpCaJIbHbIE yueOHbIC TEUCTBUS.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE JIeliCTBUS

Bba3oBble Jjornueckue 1eicTBHA:



BBISIBIIAITH W XapaKTePU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(sBIIEHUN );

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIINNA, OCHOBAHHMSI IJIS
000O0IICHHS U CPaBHEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JAaHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSM;
BBISBJISITh NPUYMHHO--CJICICTBEHHBIC CBSI3M MPU HM3yUYEHUU (U3NUCCKUX
SIBIICHWA W TPOIIECCOB, JIETIATh BBIBOABI C MCITOJIB30BAHUEM JEAYKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpATh CIIOCOO perieHus ydeOHOW (u3nyecKoi
3a7auM (CpaBHEHHE HECKOJIbKHMX BapHaHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO C yYETOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe J1elCTBHA.

MCIT0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUI HHCTPYMEHT MO3HAHUS;
MPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIEPUMEHT, HEOOJbIIOE HCClIe0BaHUuE (DU3UUECKOTO
SBJICHUS;

OLICHMBaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOBI 110 pe3yJibTaTaM
MPOBEJCHHOIO HAOJIOICHUS, OTIBITA, UCCIICIOBAHMUS;

IPOTHO3UPOBATh  BO3MOXKHOE JasibHEWIIee pa3BUTHE  (DUIUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATH MPEAMNOIOKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

MPUMEHSATh Pa3IUIHBIC METObI, THCTPYMEHTHI U 3alPOCHI TIPH TOUCKE U
orOope WHGOPMAIMK WIH JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOMH
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHNUS,

CaMOCTOSATENILHO  BBIOMpATh ONTUMAIBHYIO (HOpMYy  TpeACTaBICHUS
uHQopMaIUu ¥ WUIIOCTPUPOBATH pEIIaeMble 3aJaud  HECIO0XHBIMU
CXeMaMH, uarpaMmmamMu, HHOU rpauKoi U 1X KOMOWHAIIASIMH.

KoMMyHMKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

B XOJe OOCYXKJeHHusi y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMbI U
BBICKA3bIBaTh WU, HAIllEJICHHbIE Ha pELIEHUE 3a7aud U MOJAepiKaHHe
OJ1arokesIaTeIbHOCTH OOIIEHNS;



COMOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMH JPYTUX YYACTHUKOB
JMasiora, OOHapy>KMBaTh pa3jauyune U CXOJCTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HUCHOJIb30BaTh  NPEUMYLIECTBA  KOMAHJIHOMN U
WHAMBUAYAJIbHON paboThl MpU pEHICHHH KOHKPETHOM (u3HuecKoin
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUSA
N0 €¢ JOCTH)KEHHUIO: paclpelesaTh PO, OO0CYXJIaTh HPOLECCH U
pE3yNbTaThl COBMECTHOM pabOThI, 00001aTh MHEHUSI HECKOJIBKUX JIFOACH;
BBITIOJHATH CBOIO YacTh PabOTHI, TOCTHrasi KAYECTBEHHOTO pe3yibTara 1o
CBOEMY HAIIPaBJIECHUIO W KOOPJAUHUPYS CBOU JACHCTBUSA C APYIUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBHO C(POPMYIHMPOBAHHBIM YHYACTHUKAMHU B3aUMOJICHCTBHS.

PerJISITI/IBH])Ie YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranuzamnus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOUIUX
JUIS pelieHusl PU3NYECKUX 3HAHUI;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAX IPUHATHS  pELICHUHN
(MHIMBUAYaJIbHOE, MPUHATUE PEUIEHUs B TPYIIE, NPUHATHE peUIeHUuN
rpyIIon);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM pelleHus: (pU3NUecKo 3a1auul Win
IUTaHAa MCCIIEZOBAHUSA C YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NPEIJIaraéMble BApUAHThI PEILICHMI;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, AMOIHUOHAJIbHBbIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYyallMU U MPEeUIaraTh IiaH €€ N3MEHEHUS;
OOBSCHATH NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHIKEHHUS) PEe3yJbTaToOB
NesATEIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJIHEHUS
(GU3MYECKOTO HUCCIIEJJOBAaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CHUTYyalllil, YCTaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIIOBUSM,

CTaBUTh ce0sl Ha MECTO JIPYroro uejoBeKa B XOJ€ CIopa WK AUCKYCCHUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;



npU3HaBaTh CBOC MPABO Ha OIMIMOKY MpU PEIICHUN (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 kJjiacce IpeIMETHbBIE PE3YJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  TOHSATHS:  (U3MUECKME U XUMUYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJElb, TMIOTE3a, €IUHUIBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHSI BellecTBa (TBEPIIOE,
KHUJKOE, Ta3000pa3HOE), MEXAHUYECKOE JBUXKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TNPSIMOJIMHEHHOE), TPACKTOpHs, PaBHOJEHCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IUlacTHYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBiIeHUs (Auddy3us, TEIIOBOE ABUKECHHE YACTHI] BEIECTBA,
paBHOMEpPHOE  JBIDKEHHWE, HEPAaBHOMEPHOE  JBIDKCHHWE, HWHEPIHS,
B3aMMOJICHCTBUE TEJ, PAaBHOBECHUE TBEPIBIX TEJ C 3aKPEIUICHHOW OCHIO
BpalleHus, Mepejada JaBlICHUS TBEPJbIMU TellaMH, XUAKOCTSIMU U
razamyd, arMocepHoe JlaBlicHHWEe, IUIaBaHWE TeJ, MpPEeBpalleHUs
MEXaHUYECKON JHEPTrUH) MO OIMMCAHWI0 WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SBJICHUE;
pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUM B
OKpYXalollleM MHpe, B TOM uHcle (u3nyeckue SBICHUS B TPHUPOJIE:
IPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBON M HEKWBOU
pUpoje, ACHUCTBUE CHUJIBI TPECHHS B TPUPOJC M TEXHUKE, BIIUSHUC
aTMOC(EPHOTO JTaBJICHHUsI Ha KUBOW OpraHW3M, IUIABaHWE PHIO, pbIYard B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UUECKUX SBJICHUN;
ONMCHIBATh M3yUYCHHBIE CBOMCTBA TeI M (PU3MUCCKHUE SBJICHUS, UCIIOJIB3YS
dbuznyeckre BeIUYMHBI (Macca, 0OBEM, IUJIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tela, CWUJIa TPEHHS, JAaBlieHHe (TBEPAOro Tela, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CWJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TIJICUYO CHJIBI,
MOMEHT CHUJbl, KOI((UIIMEHT TMOJIE3HOTO [JIEUCTBUS MEXaHU3MOB,
KHHETHYCCKass W TOTCHIMAJbHAs SHEPrus), MPH OINWCAHUW IPABUIBHO
TPaKkTOBaTh  (PU3MYECKHM CMBICI  HCIOJB3YEMBIX  BEJIMYMH,  HX
0o0O3HaueHUs W EAWHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIINE JTAHHYIO (DU3UUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIUYMHAMU,
CTPOUTH TpaprKH N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,



XapaKTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SBICHUS M TMPOLECCHI,
UCIIOJIb3Ysl TIpaBuja CIOXKEHHUs Cuil (BAOJb OAHOW MpsiMoii), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pblyara (010ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
OHEPruM, NpHU OTOM JaBaTh CJIOBECHYIO (QOPMYJIHMPOBKY 3aKoHa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCT€ CHUTyallud NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiate pacueTHbIe 3adauyd B 1-2 [EHCTBUS, HUCHONB3YS 3aKOHBI U
dbopmyIibl, CBA3BIBAONIME (U3UYECKUE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIJIOBUS 33/1a4d 3alKMChIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUYECKUE
BENUYUHBI B (DOPMYJIBI U TMPOBOJAUTH PACUCTHI, HAXOJIUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEIEHUs 3a]a4, OEHUBATh PEATUCTUYHOCTD
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPU [TOMOIIH
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCJICIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanojoxkeHue  (TUIOTE3y),  pa3audyarh W HUHTEPIPETHPOBATH
NOJIyYeHHBIA pe3yJbTaT, HAXOJWUTh OWIMOKM B XOJ€ OIBITA, JAENaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (UBUYECKUX SIBJICHUN WU
buznuecKux CBOMCTB TE: bopMyIpoBaThH MIPOBEPSIEMbIEC
IPEIO0JIOKEHNs, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHUS,
3aMUCHIBATh X0/ OMbITa U (DOPMYJIHPOBAThH BHIBOIHI,

BBITIOJTHATh TPSIMbIE W3MEPEHHUSI PACCTOSIHUSA, BPEMEHM, MAacChl TeJa,
o0b€Ma, CHUJIBI M TEMIIepaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IMOKA3aHUS TMPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3UUECKON BETMYUHBI OT
JIPYrol C HCHOJB30BAHMEM MPSIMBIX HU3MEPEHUU (3aBUCUMOCTH IIYTH
PAaBHOMEPHO JBMXKYILIEroCsl Telda OT BPEMEHHM JABWKEHUS TeJa, CHJIbI
TPEHUS CKOIBKEHHS OT Beca TeJla, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHHUSI OT IIJIOIIAIA COMIPUKOCHOBEHHUSI TEN, CHUIIbI
YOPYTOCTA OT Y/UIMHEHHS TPYKUHBI, BHITAIKUBAIONICH CUIIBI OT 00BhEMa
NOTPY>KEHHON YacTH Tella U OT IJIOTHOCTHU KUAKOCTH, €€ He3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
TJIaBaHUs TeJ, YCIOBUW paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEOBAaHUSA, COOMpaTh YCTAHOBKY H
BBINOJIHATh WU3MEPEHUs, CIeays MNPEAJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh
pe3ysibTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHJE
NOpPEJIOKEHHBIX Ta0ONMIl U I'paUKOB, NENaTh BBIBOJABI MO pe3yJbTaTam
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BETUYUH (TUIOTHOCTh
BEIIECTBA JKUIKOCTM W TBEPAOTO Tela, CHJIa TPEHUS CKOJIbKEHUS,
JaBJI€HWE  BO3/yXa, BBITAJKMUBAIOIIAs  CHUJIA, JIEWCTBYyIOIIas  Ha
HOTPYKEHHOE B KHUAKOCTb TENO, KOIPPHUIMEHT IOJE3HOTO IEHCTBUS
IPOCTBIX MEXaHWU3MOB), CIIeAyd MPEATOKEHHOM WHCTPYKIHMH: TPU
BBIMIOJTHEHUH H3MEpPEHUIl COOMpaTh JKCHEPUMEHTATbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUCHNE UICKOMOW BEJIMYMHBI,

cOOJII0/1aTh MpaBUIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETp, COOOIIAIOLIMECS COCYyIbl, OapomeTp,
phluar, NOJBWKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaTh MNPUHIUMBI JACWCTBUA U3YYEHHBIX NpUOOPOB WU
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha MX omucaHus (B TOM YMHCIE:
HNOJIUIMITHUKN, YCTPOMCTBO BOJONPOBOJA, THMJIpaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP ), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SIBJICHUN U HEOOXOAMMbBIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEpPHl  (HAXOAWTh  WHGOPMALMIO O  MPUMEPAX)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3NUYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3J0POBbSI W COOIIOACHHS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIIEH Cpeie;

OCYUIECTBJISITh OTOOpP HMCTOYHMKOB HHpopmauun B MHTepHere B
COOTBETCTBHUHU C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUW M TYTEM CpPaBHEHMSI pPAa3IMYHBIX MCTOYHHUKOB BBIIEIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS TPOTHBOPEYHBOW HIIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
auTepaTypy  (U3MUECKOro  COJEp)KaHus, CIPAaBOYHbIE MaTepualbl,
pecypcbl cetn VIHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMauu (PU3NYECKOTO COJAEPKAHUSI, B TOM



yucie MyOJUYHO JejaTh KpPaTKHEe COOOIICHUS O Pe3ysIbTaTax MpPOEKTOB
WIM Yy4eOHBIX UCCIENOBAHUM, NPU HTOM TPAMOTHO HCIOIH30BAThH
U3YYCHHBIM TMOHSATUHHBIN anmapaT Kypca (U3UKHU, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAUEN;

IpU BBIMOJHEHUU Y4YE€OHBIX IMPOEKTOB M MCCIECIOBAHUN pacHpenessiTh
00s3aHHOCTH B TPYyNIlE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/lauaMu,
CICAUTh 3a BBINOJHEHHEM IUIaHA JEUCTBUM, aJICKBAaTHO OILICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIBHOCTh  TPYNIbI,  BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPY KAIOIIHX.

K kxoHIy 00yueHus B 8 kij1acce npeMETHbBIE PE3YJIbTaThl HA 0230BOM YpOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAININUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIIEHHBIA TMap, BIAXKHOCTD
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSAS DJHEPrus, TEIUIOBOM JBUTrATElb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsl, FJCKTPUUECKOE T0JIe, TPOBOJHUKHU
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE MOJIE;
paznuyuath SBJICHUS (TEIJIOBOE pacCUIMpEHUE U CXKaTue, Terulonepesaya,
TEIUIOBOE paBHOBECHUE, CMAauMBaHUE, KANWUIAPHBIC SBJICHUS, HCHApEHUE,
KOHJICHCAITUs, TUTaBJICHUE, KpUcTau3amus (OTBEpjAeBaHUE), KUIICHUE,
Terionepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHUS, U3JIyUYCHUE),
AIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsiioB, JEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWMOJICMICTBUE MAarHUTOB, JEUCTBHE
MarHMTHOTO TOJIS1 Ha TIPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKITHS)
M0 ONHUCAHUI0O WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (UBUYECKUX  SBJICHUH B
OKpY)KalolleM MHpe, B TOM 4Yucjie (U3NUECKUEe SIBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSXKEHHWE W KalNWUISIPHBIE SBJICHUS B MPHUPOJE,
KpUCTaJUIbI B mpupoiae, wuziaydeHue CojHIla, 3aMep3aHUE BOJOCMOB,
MOpCKUE OpH3bl, 00pa3oBaHUE POCHI, TYMaHA, UHESI, CHETa, SJIEKTPUUECKUE
aBJeHUsT B aTtMocdepe, JIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiH, Japeld IOJFOCOB, POJIb MAarHUTHOTO TIOJSA JUIS SKU3HM Ha
3emJie, MOJSPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIJICISITh CYIECTBEHHBIC CBOWMCTBA (MPU3HAKHU) (U3UUECKUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPTHUS, KOJTUIECTBO
TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BEIIECTBA, yJIeJbHAS TEIIOTa



IUTaBIICHUS, yJIeJbHas TEIUIoTa MNapooOpa3oBaHUsA, YyAENbHAs TEIoTa
CTOpaHHs TOIUIMBA, KOI(PPUIMEHT TMOJE3HOr0 JEWUCTBUSA TEIUIOBOU
MalluHbl, OTHOCHUTEJIbHASI BIIAJKHOCTH BO3JyXd, JJEKTPUUYECKUN 3apsf,
CHJIa TOKA, JJICKTPUYECKOE HAIpPSDKEHHE, COIPOTUBIICHUE IPOBOIAHUKA,
ylelbHOE  CONpOTUBJIEHHME  BellecTBa, paboTa U MOILHOCTh
AIEKTPUYECKOr0  TOKAa), TMpPU ONUCAHUU MPABUIBHO  TPAKTOBATh
(u3NYECKUN CMBICII HUCIIOJIb3YEMbIX BEJIIMYMH, O0O3HAUEHUS U €IUHULIBI
(¢u3NYECKUX BEIMYUH, HAXOAWUTh (POPMYJIbl, CBS3BIBAIOIIME JIAHHYIO
¢u3NYECKyI0 BEIUYHHY C JAPYTMMHU BEJIUYUHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SABICHUS M TPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOW TEOpUn
CTPOEHHMSI BEIIECTBA, NPUHLHUII CYNEpPHO3UINHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LN, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHHMs DSHEPrUHM, IPU OTOM  J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTEMaTH4ECKOe
BBIPAKEHHUE;

OOBACHATh (PU3UYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalllil MMPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPA: BBISBIIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMUecKux
IaroB ¢ Omopod Ha 1-2 W3Y4YEHHBIX CBOWCTBAa (PU3NYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarb pacyeTHble 3a7aud B 2—3 JEWCTBUSA, HCIOJIb3YS 3aKOHBl HU
(dopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HENOCTATOK
JAHHBIX I pElIeHHs] 3aJayd, BbIOMpATh 3aKOHbI U (OPMYJIBI,
HEOOXOAMMBbIE JUIsl €€ pEeLIeHUs, MPOBOAUTH pPacuye€Thl U CpPABHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaThb MPOOJEMBbI, KOTOpPbIE MOKHO pEIIUTh MpPHU [OMOIIU
($u3NYECKUX METO/OB, MCIOJb3Yysl ONMUCAHUE HCCIEIOBAaHUS, BBIICISTH
IPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBAaTh MPaBUIBHOCTh MOPSAKA
MIPOBEICHUSI HCCIIEIOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
buznyecKux CBOWCTB TeN (KaNWUISIPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0beéMa, TeMIrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHWs MpU HW3JIYYEHHH OT I[BE€Ta H3JIydarouiedl (MOrIolaroei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIIEpaTyphbl KUJIKOCTU U
IUIOIIaM €€ IIOBEPXHOCTH, DJEKTPU3alus Tl U B3aUMOJCHCTBHE
AIIEKTPUYECKUX 3apsAA0B, B3AUMOJEHCTBHE OCTOSHHBIX MAarHUTOB,



BU3yalM3alisi MarHUTHBIX TIOJIell TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBa dJIEKTPOABUTATENII TOCTOSHHOTO TOKa): (opMyIHpoBaTh
poBepseMble MPENOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OMBITa U (POPMYITUPOBATH BHIBOJIBI,
BBIMIOJHATh  MpsIMbIE  M3MEPEHHUS ~ TEMIeEpaTypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTH BO3/yXa, CHJIbI TOKa, HAINpPSIKEHUS C HUCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JNATYUKOB (PU3UYECKUX BEJIMYUH, CPABHUBATH
pe3ynbTaThl U3MEPEHUM C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPETHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTHU OJHOU (PU3MUYECKON BEJIMYUHBI OT
JIpYro C UCIOJIb30BAaHUEM MPAMBIX HU3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUS NPOBOJHUMKA OT €ro JJIMHBIL, IUIOMAAUd MONEPEYHOTO
CEUEHHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIET0 dYepe3 TMPOBOAHHWK, OT HAMpsDKEHHS Ha  MPOBOJHHKE,
UCCIIEJOBAaHUE TOCJIEIOBAaTEIbBHOTO W  NapajUIeIbHOTO  COECIUHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOMpaThb YCTAHOBKY M
BBITIOJHATh M3MEpPEHUs, CIeAysl MPEAJIOKEHHOMY TIUIaHy, (UKCHPOBAThH
pe3ynbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHJE TaOIul W rpaduUKoB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (UINYECKUX BEIUYMH (yIelbHast
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEAIOKEHHON WHCTPYKIWH, U
BBIUUCIISTH 3HAUEHUE BEJIMYUHBL;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paToOpHbIM
000Opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI  JICHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMucaHus (B TOM YHCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpMETD,
BOJIbTMETpP, CUCTYMK DBJIEKTPUUECKON SHEPTUH, 3IIEKTPOOCBETUTEIIbHBIC
npUOOPHI, HarpeBaTENIbHBIE IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
NPEIOXPAHUTENH, FIEKTPOMATHUT, 3IEKTPOJBUraTEIb MOCTOSHHOIO TOKA),
UCIOJIB3YSl 3HAHMSI O CBOMCTBAaX (DU3MUECKHUX SIBJICHUH U HEOOXOIHMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M H3MEPUTEIbHbBIC
npuOopbl MO CXeMaM M CXEMaTHMYHBIM pPHUCYHKaM (3KUAKOCTHBIH
TEPMOMETpP, TEPMOC, TICUXPOMETp, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CropaHusi, JEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JEKTPUUECKUX



HEeneil ¢ mocneI0BaTeNbHbIM U MapalIebHBIM COCTUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;
NPUBOAUTh  MPUMEPHl  (HAaXOAWTh HWHPOPMANMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3UYECKUX 3HAHUA B TOBCEIHEBHOM
JKU3HU I oOecreueHrss 6€301acHOCTH MpU oOpaleHuy ¢ npudbopaMu U
TEXHUYECKUMU YCTPONUCTBAMM, COXPAHEHHUS 3I0POBbS M COOJIOJICHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBIATh TOWCK HWHPoOpManuu (U3HUECKOTO COJIEp)KaHUA B
NHTepHeTe, Ha OCHOBE MMEIOUIMXCS 3HAHUM M IIyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIAENATH HMHGOPMAIHMIO,  KOTOpas
SBJISIETCS IPOTUBOPEUUBOMN WIIM MOXKET ObITh HEAOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BHITTOJHEHUN YU€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy  (HU3MYECKOro  CONIEp)KaHWs, CIPaBOYHBIE  MaTEpHAIbI,
pecypcsl cetu MHTepHET, BIaaeTh NpUéMaMy KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMUCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
o006mass uHOpMaLMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3HUUYECKOIO
CONEp)KaHusi, B TOM 4YHCIAE MYyOJWYHO TIPEACTABISATH PE3YJIbTATHI
IPOEKTHON WJIM HCCIEeI0BATENIbCKON AESITEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BAaTh M3YUYEHHBIM TMOHATUHHBIN  ammapaT Kypca (U3UKH,
COIIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBITIOJIHEHUU Y4YEOHBIX TMPOEKTOB M HCCIEAOBAHUN (DU3MUECKHX
MPOIIECCOB paclpeeNiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33/1a4aMHM, CJCAUTH 3a BHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKIIAJ B
JeSITEIbHOCTH TPYIIIBI, BRICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE,
MIPOSIBIISISE TOTOBHOCTH pa3perniaTh KOH(DIUKTHI.

K xoH1y o0yueHust B 9 ki1acce rnpeaMeTHbIe pe3ysbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUSA: CHUCTEMa OTCYCTa, MaTepuaibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIBLHOCTh MEXAHWYECKOTO IBHXKEHUS, Achopmaius
(ympyrasi, mjacTuueckas), TPEHHE, IEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TIEPETpy3KH, LIEHTP TSAKECTH, aOCOIIOTHO TBEPAOE TEO,
IEHTP TSDKECTH TBEPJIOTO Tejla, pAaBHOBECHUE, MEXaHUYECKUE KOJICOaHUsI U
BOJIHBI, 3BYK, WH(pa3ByK U YIbTPa3BYyK, DJJCKTPOMATHUTHBIE BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAabHO30PKOCTb,
CIIEKTPbI UCITYCKaHWs U MOTJIOIICHUS, albda-, OeTa- 1 raMMa-u3IyuyeHHUs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHENHOE
JBUKEHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE MABW)XEHHE, CBOOOJHOE
najieHue TeJ, paBHOMEPHOE JIBM)KEHHE MO0 OKPYKHOCTH, B3aUMOJCICTBUE
TE€J, PEaKTUBHOE JIBIJKEHUE, KoJieOaTelnbHOE ABUKEHHUE (3aTyXarouue u
BBIHYKJICHHbIE KOJI€OaHHsI), PE30HAHC, BOJIHOBOE JBMKEHUE, OTPAXKEHUE
3ByKa, NPSMOJIMHEMHOE PpaclpOCTPAHEHHUE, OTPAKEHUE U IMPEJTOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3sioKeHUE OeJIoro cBeTa B
CHEKTp M CJOXXEHHME CIEKTPaJbHBIX I[BETOB, JHCIEpPCUS CBETa,
€CTECTBEHHAs1 PaJHMOAKTUBHOCTh, BO3HWKHOBEHHUE JIMHEMYATOIrO CIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh NPOSBICHHE HW3YYCHHBIX (PU3WYECKUX SBJICHHHA B
OKpYyXarolmeM Mupe (B TOM 4YuCiIe (PU3MUECKHE SBICHUS B MPUPOJIE:
MPWIUBBI U OTJIMBBI, JBKEHUE TU1aHeT COJIHEYHOW CUCTEMBbI, pEaKTUBHOE
JBIDKEHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, LyHAMH, »3XO, I[BE€Ta Te,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTMYECKOE IEHCTBHUE BHJIMMOTO,
yIbTPapUOJETOBOIO M PEHTTEHOBCKOTO W3JyYEHUM, €CTECTBEHHBIN
PaIOAKTUBHBIN (OH, KOCMHUYECKHE JIy4H, PATUOAKTUBHOE H3IYUYCHHE
OPUPOAHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX W3IIyYCHHN Ha
OpraHu3M YeJIOBEKa), IPU STOM IEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBIICHUIM;

ONMKCHIBATh U3YUYECHHBIE CBOMCTBA T€JI M (PU3UUECKHUE SIBJICHUS, UCIIOJIb3YS
dbu3ndeckue BENUYUHBI (CpPEelHsIi U MTHOBEHHas CKOPOCTh Tela IMpH
HEPAaBHOMEPHOM JBH)KCHUU, YCKOPEHHE, IMEpPEMEIICHUE, MyTh, YIIOBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YOPYIOCTH, CHJIa TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TMAaJleHUsA, BEC Tela, HUMIIYJbC Te€Ja, HUMIYJIbC CHUJIbIL,
MexaHudeckas paboTa M MOUIHOCTb, IOTEHUMAaJIbHAs DJHEpPrusi Teia,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUS CHKATOU
NPYXKUHBI, KHUHETHYECKash DSHEPrus, IOJHAs MEXaHW4ecKas OJHEprus,
NEpPUOJI U YacToTa KoJeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIIEHUSI CPE/bl), MPU ONMKUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIOJIb3YEMbIX BEIHYMH,
0o0O3HaueHUs W EAWHUIIBI (DU3NYECKUX BEJIMYMH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEJIMYHMHY C JAPYTMMH BEIUYMHAMU,
CTPOUTH TparKy U3yUYCHHBIX 3aBUCUMOCTEH (PM3UUECKUX BEJIIMYUH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBJICHUA U MPOLECCHI,
UCITIOJIb3YsI 3aKOH COXPAaHEHUS DHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHUS,



OPUHLIUI CYNEpPHO3UIUN CHJI, TPHUHLUI OTHOCUTENBbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMs HMMIIYJbCa, 3aKOHbl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsA0BOI0 U MacCCOBOIO YHUCEI
OpU SJAEPHBIX PEAKIUAX, IPU ATOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3aIUCBIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKUE TPOIECChl W CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH
IPUYUHHO--CIIEICTBEHHBIE ~ CBSI3U, CTPOUTH OOBSICHEHME U3  2—3
JIOTHYECKHX ILAaroB € OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacyeTHhIC 3adaud  (OmHMparImuecss Ha CHCTeMy U3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3aJauM 3allMChIBaThb KpPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JIJISl PEIICHUS, TPOBOJIUTh PACUEThl U
OLICHWBATh PEAIUCTUYHOCTh TMOJYyYEHHOTO 3HA4YCHHS (U3HUECKOU
BEJIMYMHBI,

pacrno3HaBaThb MPOOJIEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIU
($U3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE MCCIEHAOBAaHUS, BBIICIATH
IPOBEPSIEMOE  NIPEINOJIOKEHNE, OLEHUBATh MPaBUWIBHOCTh IOpsIKa
NPOBEJCHUS  WCCIECJIOBAaHMS, JIelaThb BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH 1 OIIBITOB;

OPOBOAUTH OMbBITBI 1O HAOMIOJEHUIO (U3NYECKUX SABJICHUH WU
¢u3znyecKkux CBOWCTB Ted (M3ydeHHe BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUsl SHEPTUM, 3aBUCUMOCTb IEpHOoJa KOJIEOaHUM MNPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKMHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJeOaHUM, MpsIMOJIMHENHOE pacTIpOCTPAaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTp, U3yueHHE CBOWCTB M300pakeHHUs B
IUIOCKOM 3€pKajle M CBOICTB M300pa)keHUs MpeAaMeTa B coOuparolieit
JUH3€, HAOJMIOJEHUE CIUIOMIHBIX M JIMHEWYaThIX CHEKTPOB H3JIy4YEHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
0o0Opy/OBaHUS, OMWUCHIBATH XOJ OMbITA M  €ro  pe3yibTaThl,
(bopMyIMpOBaTh BBIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaernss
CpeqHee 3HAa4YeHHE W3MEpPSIeMON BeIMYMHBI (POKYCHOE pacCTOSIHHUE
coOuparolel JuH3bl), OOOCHOBBIBATH BBIOOP cHoco0a H3MEpPEeHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUWE 3aBUCUMOCTEH (PU3MUECKHX BEJIUYHH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITYyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JIBIDKCHHH 0O€3 HadallbHOM CKOPOCTH, TEpHoja
KOJICOAHWI MaTeMaTHYSCKOro MasTHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTH
yrjla OTPa)XEHUsI CBETa OT yIJia MaJeHUs M yrja MpeoMJICHUS OT yIJia
najieHus1): IUIAaHUPOBATh MCCIIEJOBaHUE, CaMOCTOSITEILHO COOMUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJYYEHHOH 3aBUCHMOCTHU
bU3MYeCKUX BEIWYHH B BHUJIC TaONWIl U TpadUKOB, IeJIaTh BBIBOJIBI IO
pe3yJibTaTaM UCCISI0BaHUS;

MPOBOJAUTh KOCBEHHBIC M3MEpPEeHHS (DU3NUECKUX BEIWYMH (CpeIHssa
CKOPOCTh M YCKOpPEHHE Tejla TMPU PABHOYCKOPECHHOM JIBHMIKCHUH,
YCKOpEHHE CBOOOJHOTO MAACHHUA, KECTKOCTh MPYXKHUHBI, KO3 UIIHEeHT
TPEHUSI CKOJILKEHUS, MEXaHWYeCKas padoTa W MOIIMHOCTh, YacTOTa H
Nepuosl KOJeOaHW MaTeMaTHYeCKOTO H MPYXKHHHOTO MAasSTHUKOB,
ONTHYECKasl Ccujia coOuparomer JHMH3bI, pPaguoaKTHBHBIA  (POH):
IJIAHUPOBATh H3MEPEHUS, COOMpaTh JKCICPUMCHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHHUSI, CIeAys MPEII0KCHHON WHCTPYKIIMH, BBIYUCIATH
3HAYCHWE BEIMYMHBI U aHAJTU3UPOBATH MOYICHHBIC PE3yIbTAThI C yISTOM
3aJaHHOM TOTPENTHOCTH U3MEPEHUM;

co0JIro1aTh MpaBUIa TEXHUKU 0€30IaCHOCTH MPU paboTe ¢ 1ab0paTOPHBIM
00opy10BaHUEM;

pa3MyaTh OCHOBHBIC TIPU3HAKA M3YYCHHBIX (PU3HYECKUX MOJIEIICH:
MaTepHaibHas TOYKA, aOCOIIOTHO TBEPJAOE TEIO, TOUYCYHBIA HCTOYHHK
CBeTa, JIyd, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHAs
MOJIEJIb ATOMHOTO SI/Ipa;

XapaKTEePU30BaTh TMPHUHIUIBI  JEUCTBHS HM3YYCHHBIX TNPHUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OINOPOM Ha WX ONHUCaHUSA (B TOM YHCIE:
CIIUJIOMETpP, JaTUYMKH TIOJIOKEHHUS, PACCTOSHUS U YCKOPEHHUs, pakeTa,
9XOJIOT, OYKH, Tepuckom, QoroanmapaT, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), WCHONB3ysS 3HAHUSI O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXoAuMble  (PU3UYECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMAaTHYHBIC PUCYHKH HU3YUYEHHBIX TEXHUUYCCKHX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX ITPOIIECCOB
pU pPEIICHUH YYCOHO--TIPAaKTHYECKUX 3a7a4, ONTHYCCKHUE CXEMBI IS
MTOCTPOCHUS N300paKEHUH B INIOCKOM 3epKaJie 1 COOMparoIe JTNH3E;
IPUBOIUTHE  NpHMEPHl  (HaXOAuTh  HMHGOPMAIMIO O  IIpUMEpax)
MPAKTHYECKOTO HCIOJIB30BaHUS (PU3HMYECKUX 3HAHUM B TIOBCETHEBHOM
KU3HH JIJIs oOecrieueHnsi 0€30MacHOCTH MPU 0OpaIieHuu ¢ mprudopamMu u
TEXHUYCCKUMH YCTPONCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOICHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK WHGOpMAMK  (HU3UIECKOTO COACpKAaHUS B
WHuTepHeTe, caMOCTOATENBHO (POPMYJINPYS TOMCKOBBIN 3allpoc, HAXOAUTh
IYTU ONpPEIENIEHUsI JOCTOBEPHOCTH IMOJIyY€HHON MH(OpMAalMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOMIOJHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BAaTh MPU BBIIOJHEHUU YY€OHBIX 33JaHUN HAyYHO--TIOMYJIIPHYIO
aUTepaTypy (U3MUECKOro  COJEp)KaHus, CIPABOYHBIE MaTepualbl,
pecypcbl cetu MHTEpHET, BIajgeTh npueéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpMAIlMM U3 HECKOJBKMX HCTOYHUKOB (PU3MYECKOTO COIECpIKaHUS,
yOJMYHO MPEICTABIATh PE3YyIbTaThl IPOESKTHOW HIIA MCCIIE0BATEIbCKON
JESTENIbHOCTH, TMPH 3TOM TPaMOTHO  HCIOJIb30BAaTh  W3YYCHHBIN
NOHATUUHBIM anmapar HM3y4yaeMmoro pasjaena (U3MKH M COINPOBOXKIATh
BBICTYIUICHHE TMpPE3EeHTalUel ¢ yduyeéToM OCOOEHHOCTEM ayJUuTOpPHUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunuyecrBo yacos DJIEeKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudposbie)
Konrpoasnsie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazjnen 1. ®usuka u eé posib B NO3HAHUM OKPYZKAIOIIEr0 MUPa
bu6mmoreka [IOK
11 Pusiica - Hayka o MpHpoze 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
HISHHACCICHE BEIHIHAL https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO]] TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHayalibHbIE CBeIEHUSI 0 CTPOEHUH BellecTBa
bu6mmoteka [IOK
2.1 1
Crpoetne peliecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHrEe U B3aUMOJEHCTBUE YaCTHIL 9 1 bubmuotexa [JOK
' BEIECTBA https://m.eds00.ru/7f416194
bu6mmoteka [IOK
2.3 A 2
TPSTBTIILE COCTOAHIA BelllecTra https://m.edso00.ru/7f416194
Hroro no pazmeny 5
Pasnen 3. /IBu:keHne U B3aMMO/IeiCTBHE TeJl
bu6nuoreka [JOK
A M
3 CXAHMHCCROE ABIDKCHHE 3 https://m.edso00.ru/7f416194
3.2 Wueprus, macca, TNIOTHOCTh 4 1 but6mmorekxa [{TOK



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

bubmuorexa [JOK

33 Cuna. Bugpt cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBjieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
41 Hasnenue. [lepenaya naBiieHust TBEPIbIMU 3 bubanoreka HOK
' TEeIaMH, JKUJIKOCTSIMH U ra3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 HlaBitetine K KoCTH > https://m.eds00.ru/7f416194
bu6mmoteka [IOK
4, A
3 TMOC(epHOE JaBICHHE 6 https://m.eds00.ru/7f416194
44 [elicTBHE KUAKOCTH U raza Ha NOTPYKEHHOE y 3 bubmuotexa [JOK
' B HUX TEIIO https://m.edso00.ru/7f416194
Uroro no pazneny 21
Pa3pea S. PaboTa m MoOIHOCTB. JHeprust
bu6mmoreka [IOK
| P 1
> 800Ta 1 MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoteka [IOK
2 I1 1
> POCTBIC MEXAHHSMET > https://m.edso0.ru/7f416194
bubnuoreka [JOK
>3 Mexartiraectas snepris 4 . https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KosaunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypcesbl
Paszgea 1. TenjioBbIe ABJIeHUSA
. bubmuorexa [JOK
11 (TpocHHE it CBOHCTBA BelllecTBa ! https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T 21 1
CILIOBHIE NPOTECeH > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznen 2. DinekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKUE 3apsibl. 3apsHKCHHBIC Tela 7 1 bubnmnoreka [JOK
' U UX B3aUMOeHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmmorexa [JOK
2.2 IToCTOSIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
23 Marmutisie ApeHis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2.4 4
UICKTPOMATHHTHAs HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145
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9 KJIACC

KosaunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Paznen 1. Mexannueckue siBJIeHUSA
MexaHuueckoe JBUKEHHE U CIIOCOOBI €ro bubnmoreka [JOK
1.1 10 1
OIMMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B % 20 1 3
SAMMOAICHCTBHC T https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
3aKOHbI COXpaHCHNUA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3nen 2. Mexann4decKue KoJ1e0aHUS U BOJTHDI
bu6nuorexa [IOK
2.1 M 7 3
CXHMHECKNE KONCOAHMS https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2.2 M .3 8 1 3
CXAHHHCCKHE BOIHBL JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Paznen 3. DieKTpOMArHUTHOE MOJI€ H YJIEKTPOMATHUTHbIE BOJIHBI

31 DNEKTPOMarHuTHOE 110JIE U 5 5 bu6muoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
Pa3nea 4. CBeToBbIC AIBICHUA

4.1 3aKOHbBI paCIPOCTPaHEHUS CBETA 6 2 bu6muoreka [JOK
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bubmuorexa [JOK
4.2 JIH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTp 3 2 httns://m.edsoo.ru/7fA1a4a6
Hroro no pazueny 15
Paznen 5. KBaHTOBbBIE SIBIEeHUS
bubnuorexa [JOK
51 Hcnyckanue u OTIONIEHHE CBETa aTOMOM 4 1 httns://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
52 CTpoeiHe aTomHOro s1pa 6 L https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
: A 7 1
5.3 JIEpHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazgen 6. [loBTOpUTE1bHO-00001Ia0 LN MOTY./Ib
6.1 [ToBTOpeHune u 0600IIEHUE COEPIKAHUS 9 2 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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