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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mno ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3zoBaHus
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHOM MPOTPaMMBbI, PE/ICTABICHHBIX B
OI'OC 000, a Takke c¢ yuéroM denaepalbHON pabdoueil MporpamMMbl
BocniuTanus U KoHuenuuu npemnojiaBanus yaeoHoro npeamera « Dusukay.

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHON MPOTpaMMbl, MPEICTABICHHBIX B
OI'OC 000, a Takke c¢ yderoM deaepalbHOM pabdoueil MporpamMMbl
BOCIIUTAHUS U KOHIEMIMU TPenolaBaHus yaeOHoro npeamera « Duzmkay.

Conepxanue mporpaMMbl 1o (U3MKE HampaBlieHO Ha (opmMupoBaHHe
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaIOMIMXCAd W OPraHU3alUI0 H3yUEHUS
Gbu3NKK Ha JEeATEeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UThIBAIOTCS
BO3MOXHOCTH yueOHOTo npeameta B peanusanuu tpedoanuii ®I'OC OO0 «k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOyYeHHs, a
TaK)K€ MEXKIIPEJAMETHBIC CBSI3M €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHuUs.

[Iporpamma 10 (u3UKEe YyCTaHABIMBAET paclpeesieHne Y4eOHOro
MaTepuasia 1Mo roaaMm oOyyeHus (MO KiaccaMm), Mpearaet MPUMEPHYIO
MOCJEN0BATEIbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
IPEIMETHOTO COJICPKAHUS U yU€Te BO3PACTHBIX 0COOCHHOCTEH 00yJarOIINXCS.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbIO OKa3aHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzuka SBIAETCS CHUCTEMOOOPA3YIONIMM JUIsl  €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJbKY (HU3NYECKHe 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB M SBJICHWM, HM3y4aeMbIX XHUMHEH, OHMOJOTHEH, acTpOHOMHEH W
¢usnueckoil reorpadueil, BHOCUT BKJIAJ B ECTECTBEHHOHAYYHYIO KapTHHY
MUpa, MPEeOoCTaBIsIeT HauOoyiee SICHbIE O0pa3lbl MPUMEHEHHS HAyYHOTO
METO/1a TI03HAaHUSI, TO €CTh CII0C00a MOTYyUYEHUS TOCTOBEPHBIX 3HAHUHN O MUpE.

OpnHa U3 riaaBHBIX 3a/1ay GU3MUECKOro 00pa30BaHUs B CTPYKTYpe OOIIEro
o0pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOU IPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcs.

N3yuenne Qusukun Ha 0a30BOM ypOBHE MPENIOJAraeT OBJAJCHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3yIOIIUMUA €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

e HAY4YHO OOBSICHSTH SIBIICHUS,

e OIIEHUBATh U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HMHTEPHPETUPOBATH JAHHBIE U UCIIOIb30BaTh HAYYHBIE JI0KA3aTEIbCTBA

JUIS1 TIOJTYYEHUSI BBIBOJIOBY.

Hemn wm3ydeHuns (GU3MKM HA ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
ompesesieHbl B KOHIICTIIIMK TpenojaaBaHusi yuyeOHoro mnpenMera «dusuka» B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peamu3yrOIIx
OCHOBHBIE 00111€00pa30BaTEIbHBIE TPOTPAMMBI.

Henu nzydyenus: Gpu3nKu:

e TMpUOOpETEeHHE WHTEpeca W CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY
M3YUYCHHIO MPUPOJIBI, PA3BUTHE UX HHTEIUICKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pAa3BUTHE TMPEJCTABICHUHA O HAYYHOM METOJE€ IMO3HAHUA U
dbopMHpOBaHKE UCCIIENOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIIM
SIBJICHUSM;

e (opMupoBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa HU3Y4YEHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opMupoBanue npeacTaBIeHUNA 0 oy HUUKU TSI PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;



pa3BUTHE MPEICTAaBICHUH O BO3MOXKHBIX cdepax Oymyuien
npodeccroHanbHOM AeSITENbHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOJTOTOBKA
K JaJdbHEHIeMy 00y4eHHUIO B 3TOM HaIlPaBJICHUH.

JlocTkeHre ATUX 1eeil mporpaMMmel 1Mo (pU3MKe Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHus 00ECEYMBACTCS PEIICHUEM CIICAYIOMIMX 3a/1ay:

npuoOpeTeHre 3HAaHUW O JIMCKPETHOM CTPOCHHUU BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SABJICHUSIX;

npuoOpeTeHNe YMEHUN OMUCHIBaTh U OOBSICHATH (PU3HUECKHUE SIBICHUS
C MCIOJIb30BaHUEM TOJTyYCHHBIX 3HAHUK;

OCBOCHHME METOJIOB PEIICHUs] MPOCTEHIINX pacyeTHBIX 3a]ad C
UCIIOJIb30BaHUEM buznuecKux MOJICJIEH, TBOPUYECKUX u
PAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAOJIIONATh MPUPOJHBIC SIBICHUS W BBINOJIHATH
OTIBITHI, JIJAOOPATOPHBIE PAOOTHI U AKCIEPUMEHTAIbHBIC UCCIEIOBAHUS
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHME TMpUEMOB paboTel ¢ uHopMmanued  (U3HMUECKOrOo
coJiepKaHusl, BKIIOYass MHGOPMAIIMI0O O COBPEMEHHBIX JTOCTHUKEHUSX
(bu3KKY, aHAIU3 U KPUTHYECKOE OIEHUBaHNE UH(OpMAIIUK;
3HAKOMCTBO CcO  cdepamMu  MpodecCHOHANbHON  JesATeIbHOCTH,
CBS3aHHBIMM C  (U3UKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMHU,
OCHOBAHHBIMU Ha JOCTHKEHUAX (HU3UYECKON HAYKH.

OOmiee 4YKMCIIO YacoB, PEKOMEHJIOBAHHBIX ISl W3Y4YeHUs (U3HKU Ha
6a30BoM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 4yaca B HeJel), B 8
kjacce — 68 yacoB (2 waca B Hemenmo), B 9 kiacce — 102 ugaca (3 yaca B
HEJIEIIO).

[Ipennaraemelii B mporpamme no (Gpu3uke rnepedeHb J1adbopaTtopHbIX padoT
U OIBITOB SIBISIETCS PEKOMEHIATENbHBIM, YUYUTENb JEJaeT BBIOOp TMIpH
IIPOBEJICHUU JIA0OPATOPHBIX PAOOT M OMBITOB C YYE€TOM HWHIUBUIYAIbHBIX
O0COOEHHOCTEeW  00ydYaroluxcsi, CIHCKAa OKCIHEPUMEHTAIBHBIX  3aJaHHM,
peajiaraéMbIX B paMKaX OCHOBHOI'O T'OCYJIApPCTBEHHOI'O 9K3aMeHa MO (PU3HKE.



COIEPKXAHUE OBYYEHUA

7 KIIACC
®du3uKa u e€ poJib B MO3HAHUM OKPY:KaIOIIero Mupa.

®dusuka — HayKa o0 mpupoje. SABieHus npupobl. Ousnueckue SBICHUS:
MEXaHU4YECKHUe, TEIJIOBbIE, DJICKTPUICCKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusndeckue BeNIUUUHBL. M3mepenue ¢uszndeckux BeaudyuH. Ouznyeckue
npuOopkl. [TorpentHocts n3MepeHnii MexIyHapoaHasi CuCTeMa €IMHHUII.

Kak ¢wu3uka wu pApyrue ecTecTBEHHbIE HAyKH H3y4YalT MPHUPOIY.
EcrecTBeHHOHAYy4YHBIM METOJ| MO3HAHUS: HAONIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABI)KCHUE THUIIOTE3, OJKCIEPUMEHT I10 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HaoOmogaeMoro sBieHus. Onucanue QGU3NYECKUX SBICHUM C
MTOMOIIIBIO MOJIeTen

Jemoncmpayuu.

1. MexaHM4YeCKHE, TEIUIOBBIC, JJICKTPUYECKUE, MarHUTHBIEC, CBETOBBIC

SIBJICHUSL.
2. ®usnyueckre MPUOOPHI U Ipolieaypa NPSMbIX U3MEPEHUM aHAJIOTOBBIM
U IIU(GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenue 1EHbI IeJICHUS IKaJIbl U3MEPUTEILHOTO Tprbdopa.
N3mepeHne paccTosaHUIA.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.
Ornpenenenue pa3MepoB MajbIX TEI.
N3mepenne temnepaTypbl OpH MOMOIIU KUAKOCTHOIO TEPMOMETpPA U
JaT4YdKa TeMIIEPaTyphI.
[IpoBeneHne ucciaeaoBaHus MO NPOBEPKE TUIIOTE3BI: TATIBHOCTD MOJIETA
IapyKa, MYIMIEHHOTO TOPU30HTAIBHO, TE€M OOJbIIe, 4YeM OoJibiie
BBICOTA ITyCKA.

IlepBoHaYa/ibHBbIC CBEICHUA O CTPOCHUM BeLIeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>keHnne dvactul BemiecTBa. CBsA3b CKOPOCTHM JBHIKEHHUS YacTHUIl C
TeMreparypoil. bpoyHoBckoe nBuxenue, nuddysusa. BzaumoaelicTBrue yacTHil
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, KUAKOCTEH U
TBEPBIX (KPUCTATUTMUECKHUX) Tell. B3anMOCBsI3b MEXIy CBOMCTBAMH BEIIIECTB B
pPa3HBIX arperatHbIX COCTOSIHUSIX M HUX ATOMHOMOJICKYJISIPHBIM CTPOCHHEM.
Oco0EeHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habmrogenue OpOyYHOBCKOTO JIBHKECHHSI.

2. HaGmonenue nuddysum.

3. HaGmromenue  sBneHui, OOBACHSIOMMXCS  MPUTSDKCHUEM — WJIU

OTTAJKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. OueHka JuamMeTpa aToMa METOJIOM psSAOB (C  HMCHOJIb30BaHUEM

dboTorpadumuii).

2. OmbITH O HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B.

3. OmnbIThI MO OOHAPYKEHUIO JACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKEHUS.

JIBH:xeHMe U B3aMMOIeICTBHE TeJl.

MexaHnnueckoe ABUXKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHHUE.
Cxopoctb. CpeHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacuer myTtu u
BPEMEHHU JIBUKCHMUSI.

SBnenue vHEpIMU. 3aKOH MHEpPUUM. B3anmonencTBue Tea Kak MpUYrHa
M3MEHEHHSI CKOPOCTH [IBM)KEHHUsSI Tell. Macca Kak mepa WHEpPTHOCTH Teda.
[TnoTHOCTH BemiecTBa. CBSA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIC
o0beMa BelecTBa.

aprwdE
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Cuia kak XxapakTepucTuka B3auMozeicTsus Ten. Cuia ynpyrocTu U 3aK0H
I'yka. 3MepeHne cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBICHUE TATOTEHUS U CUJa
TsokecTd. Cuhila TSDKECTHM Ha Jpyrux IulaHetax. Bec Tenma. HeBecomocCTs.
CrioxeHune cuil, HalpaBJIEHHBIX MO OAHOM IpsMOM. PaBHOAEHCTBYyrOIIAs CHUIL.
Cuna tpenus. TpeHHe CKONBXEHUS U TPEHUE TMOKOA. TpeHue B MPUPOAE H
TEXHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHMuecKoro IBM>KEHHUS Tela.
N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
Hab6nronenue siBneHus: HHEPIUU.
Hab6nronenue n3MeHeHust CKOpoCTH MpU B3aUMOICUCTBUU Tell.
CpaBHEHHE Macc N0 B3aUMOJICVCTBUIO TEN.
CroxeHune CHl, HallpaBJICHHBIX 10 OJTHOW MPSMOM.
./Iaéopamopuble paéombt U onvimol.
1. OmpenenieHHe CKOPOCTH PaBHOMEPHOrO JBIKEHUS (IIapuka B
KUIKOCTH, MOJIEIIH JIEKTPUUECKOTO aBTOMOOUJISL U TaK Jayee).
2. OmpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHHUsI OpyCcKa WM IIapuKa 1o
HAaKJIOHHOM IIOCKOCTH.
3. OnpexneneHue MIOTHOCTH TBEPAOTO TeENA.
4. OmbITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTb pacTshKeHUs (nedopmalin)
IPY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh CHJIBI TPEHUS CKOJIbKECHUS
OT Beca Teja U XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEM.
JlaBieHue TBEPABIX TeJI, KUIAKOCTEH U ra3oB.

HNanenue. CrocoObl yMEHBIIICHUS M YBEJIUYEHHS JaBiieHus. JlaBieHue
raza. 3aBHCHUMOCTb JaBJCHUS raza OT oObema, Temmeparypsl. llepenaua
JNABJICHUS TBEPABIMU TEJIaMHU, >XKHAKOCTAMH U Ta3aMH. 3akoH Ilackauns.
[THeBMaTHUeCKHE MAalIMHBL. 3aBUCUMOCTH JABJICHUS KUIAKOCTH OT TIyOWUHBI.
[I'unpoctatuueckuit mapaaokc. CooOmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpudrHbI CyiecTBOBaHUS
Bo3ymHON 06osouku 3emun. Onbit Toppuuerumm. M3mepenue atmochepHOro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOTO AaBJICHHUS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubops! 1715 m3Mepenus aTMoc(hepHOTo TaBJICHHUS.

JleicTBue KUAKOCTM W Tra3a HAa TNOTPY)KEHHOE B HHUX  TeJO.
BritankuBatomas (apxumeznoBa) cuia. 3akoH Apxumena. llmaBanue Ten.
BoznyxomnaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua qaBineHUs )KUIKOCTHIO U Ta30M.

Coobmiaromuecs: COCy/Ibl.

['mnpaBnrueckui npecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAIKMBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON YaCTH

T€Ja U TJIOTHOCTH KUIKOCTH.

PaBeHCTBO BRITATKMBAOIIEN CHIIBI BECY BBITECCHEHHOW JKUIKOCTH.

VYcnoBue nmiaBaHusi TeN: IUIaBaHWE WA T[OTPYXXKEHHE Tel B

3aBHCUMOCTH OT COOTHOILIEHUS IUIOTHOCTEMN TEJIA U JKUIAKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanwe 3aBUCUMOCTH Beca Tella B BoJe OT 00BbEMa
MOTPYKEHHOMW B JKHJIKOCTh YaCTH TeJa.

2. OnpeneneHue BBITAIKUBAIOIIEH CHIIbI, JEHUCTBYIOIIEH Ha Telo,
IOrpyKEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIECH CHIIbI, JIEMCTBYIOLIECH HA
TEJIO B JKUJIKOCTH, OT MACChI TENA.
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4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIBI,
NEUCTBYIOIIEH Ha TelNO0 B JKUJAKOCTH, OT 00BEMA MOTPYKEHHOW B
JKUJIKOCTh YaCTHU T€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WIM KOHCTPYUPOBAHHUE JIOAKU U
onpeeIeHNuE €€ rPy30N0AbEMHOCTH.

PaGoTa 1 MOIIIHOCTH. DHEPIrUsl.

Mexannueckas paboTa. MOIIIHOCTb.

[IpocTeic MexaHWU3MBI: pblyar, OJIOK, HaKJIOHHAs IIOCKOCTh. IIpaBmiio
paBHOBecus pblyara. IlpuMeHeHHEe mpaBWiia PaBHOBECHS phluara K OJIOKY.
«3010TO€C TIpaBUIIO» MeXaHHKU. KoaduimeHT moiae3Horo aerdcTBus (nanee —
KIT) npocthix MmexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas »sHeprud. KuHeTndeckas M TOTCHIMAIbHAS DHEPIUs.
IIpeBpalieHre OAHOTO BHJA MEXAHUYECKOWM OHHEPrud B APYrod. 3aKOH
COXpaHEHMS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Omnpenenenne pabOThI CHIIBI TPEHHUS IIPH PABHOMEPHOM JIBHIKCHHUH

TeJIa IO TOPU30HTAIIBHON MTOBEPXHOCTH.

2. HccnenoBanue yciioBUMA paBHOBECHS pblUara.

3. Uzmepenue KII/I HaKITIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS] MEXAaHUYECKOM SHEPTUM.

8 KJIACC

TenioBble sIBJIEHHUS.

OCHOBHBIC TIOJIOKEHUS MOJEKYJIAPHO-KUHETUYECKON TEOPUM CTPOCHUS
BeliecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJI. ONbIThI, TTOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPAOro, *KUIKOTO M Ta3000pa3HOTO COCTOSHUH BeEIECTBA.
Kpucrannmuueckue u amopdHsie Tena. OObsICHEHHE CBOMCTB ra3oB, KUJIKOCTEH
Y TBEPJABIX TEJI HA OCHOBE IOJIOKECHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.
CmaurBaHU€ M KaOWJUISIpHBIE ABICHUS. TenaoBoe paciiupeHue U cxaTue.

Temnepatypa. CBsizb TeMHepaTypbl CO CKOPOCTBIO TEIIOBOTO JBHKEHUS
yactull. BayTrpennss sHeprus. CrocoObl HM3MEHCHHS BHYTPEHHEH HSHEPIHH:
Teronepenaya U coBepiieHne  paboTHI. Bunslr  teruonepenauu:
TETUIOMPOBOHOCTh, KOHBEKIIUS, U3JIyUYCHUE.

KomnuecTBo TEILIOTHL. Y A€abHAs TEMI0EMKOCTD BelllecTBa. Tem1oo0MeH 1
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oananca. IlmaBnenue wu
OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJIEJbHAS TEIUIOTA IIJIABJICHHUS.
[Tapoo6pazoBanue u koHneHcanus. Vcnapenue. Kunenue. YnenpHas Teruiora
napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEpaTypbl KHIICHHS OT aTMOC(EpHOro
JIaBJICHUS.

BrnaxxnocTts BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAsK TETIOTa CTOPAHMUSL.

[Tpuntuner pabotel TeruioBbix ABuratenei KIIJ[ temmoBoro aBuratesns.
TerutoBble IBUTaTENN U 3aIIUTA OKPYKAOIIEN CPEIBL.

3aKOH COXpAaHEHHUS M IIPEBPAICHUS SHEPTUH B TETUJIOBBIX MPOIIECCaXx.

Hemoncmpauuu.

1. HaGmoneHne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddysumn.

3. HaOGmronenue siBiaeHUN CMauMBaHUS M KalWJUIIPHBIX SBICHUH.

4. HalGmoieHre TeTIOBOro pacIIupEeHHS TE.

5. M3MmeHeHne naBieHUs Tra3a NpH M3MEHECHHH 00bEMa M HarpeBaHUM WU
OXJIAXKJICHHH.

[IpaBuia u3mMepeHus TEMIIEPATYPHL.
Bunbl Tenonepenaun.

N o



8. OxJax/JeHHe MPU COBEPILICHUN PAOOTHI.

9. Harpesanue nipu coBepiiieHuU pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HaGnrogeHue KumneHus.

12. HaGnroieHue nocTOsSIHCTBA TeMITEpaTyphl MPU TJIaBJICHUH.

13. MoJienu TeIUIOBBIX JABUTATEIICH.

Jlabopamopnwie pabomel u onvimeol.

1. ONBITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO PUTSKEHHUS.

2. OnpIThI O BBIPAIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIA WJIU caxapa.

3. OmnbIThI 10 HAOIIOJEHUIO TEIUIOBOI'O PACIIMPEHUS Ta30B, KUAKOCTEH U

TBEPJIBIX TEIL.

4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJJIOHE HITIPUIIA.

5. OnbIThl, I€MOHCTPHUPYIOIINE 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €r0

00BbEMa 1 HArpeBaHUS WA OXJIAXKICHHUS.

6. IlpoBepka rHUMOTE3bl JMHEHHOW 3aBUCUMOCTH [UJIMHBI CTOJIOMKA

KUIAKOCTH B TEPMOMETPUUECKOUN TpyOKe OT TeMIiepaTyphl.
7. HaOnioneHnve wu3MeHEHUsI BHYTpPEHHEH HHEpruu Tejla B pe3ylibTare
TerIonepeaui U paboThl BHEITHUX CHUJI.

8. HccnenoBanue siBJICHUS TEIUIOOOMEHA NPU CMEUIMBAHUU XOJIOJHON U

ropsiyer BOJBL.

9. OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW IIpU

TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUIUHAPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca UCapeHusl.

12. OnpeniesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JbJA.

JJIeKTpUYeCKNe U MATHUTHBIE SIBJICHUSI.

OnekTpu3anus Ten. JIBa poja sneKTpuuecKux 3apsaoB. B3zanmonelicTBue
3apsoKeHHbIX  Tell. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUSI MEXK]TY TEJIaMH).

DnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpudeckoro nons. [Ipunimn
CYTIEPIIO3UIINH DJICKTPUIECKUX MOJIEH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »rekTpudeckux 3apsaoB. DJNEMEHTApHBIA AJIEKTPUYECKUN
3apsin. Ctpoenne aroma. IIpOBOAHUKM M JUAJEKTPUKU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKU TOK. YCJIOBHUS CYILIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
MCTOYHUKHM TIOCTOSHHOTO TOKa. JIEMCTBHSI 3JIEKTPUUECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUI TOK B )KUJIKOCTSAX U Ta3ax.

Onektpuueckass nenb. Cuina Toka. OJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnmenoBarenbHOE M MapajUieIbHOE COEOUHEHHE
IIPOBOJHUKOB.

PaGota u MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH J[xoyms—Jlenna.
DNeKTpUYecKue 1EeNnu M TMOTPEOUTENN JIIEKTPUUECKOW HHEPruh B OBITY.
KopoTtkoe 3aMbikaHue.

[ToctostHHble  MarHuThl. B3amMonencTBME IOCTOSHHBIX  MAarHUTOB.
MarunutHoe mnoje. MarHuTHoe mosie 3eMJId U €ro 3Hauy€HHUe ISl KU3HU Ha
3emie. OnbIT OpcTeaa. MarHuTHOE MoJie 3JIEKTPUUEecKOoro Toka. [Ipumenenune
AJIEKTPOMAarHUTOB B TEXHHUKE. J[efiCTBME MArHMTHOrO MOJs Ha MPOBOJHHK C
TOKOM. DIEeKTPOIBUTATEND MIOCTOSTHHOTO TOKa. Hcnons3oBanue
ANEKTPOABUTATENEH B TEXHUUECKUX YCTPONUCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. SBieHUE >SIEKTPOMArHUTHOW WHAYKUMH. I[IpaBuiio
Jlenma. Dnextporenepatop. CrmocoObl TMOMYYEHUS SJICKTPUYECKOW DHEPTHUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHH.

Hemoncmpavuuu.

1. DnexTpu3aius Tel.
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JIBa pona SIEKTPUYECKUX 3apsioB M B3aMMOJCHCTBHUE 3apsKEHHBIX
TEJ.
YCTpOUCTBO U IEUCTBUE IJIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHNKY TOCTOSTHHOTO TOKA.
JlencTBUS NEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B HKUJKOCTH.
. I'a30BbIM paszpsm.
. I3MepeHune cuibl TOKa aMIepMeTpoOM.
. I3MepeHune 371eKTpUYeCKOTro HANPSKEHUS BOJIBTMETPOM.
. PeoctaT u mara3zuH CONpPOTUBIICHHI.
. BzanmoneiicTBre MOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTHU Pa3/ICJICHUS MOJIOCOB MarHUTa.
. MoaenupoBaHue MArHUTHBIX MOJIEN NOCTOSHHBIX MATHUTOB.
. OnbIT Dpcrena.
. MarautHoe nojue Toka. DJIEKTPOMarHur.
. JleicTBE MarHUTHOTO I0JI1 HA TPOBOJHUK C TOKOM.
. DNEKTPOABUTATENL TOCTOSIHHOTO TOKA.
. UccnenoBanue sABiIeHUS 3IEKTPOMATHUTHON UHAYKIIHH.
. OnbITel @apajes.
. 3aBUCUMOCTh HANPABJICHUS HHAYKIUOHHOTO TOKAa OT YCIIOBHM €ro
BO3HUKHOBEHUS.
. DNEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

n
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10.
11.
12.
13.
14.
15.

16.

OnpITel TIO HAOMIOACHUIO DJJICKTPU3AIUU Tell MUHAYKIUMEH U TpHU
COIIPUKOCHOBEHUHU.

HccnenoBanne OEUCTBUS BIEKTPUYECKOTO TOJISL HA IIPOBOJHUKUA M
JIUDIICKTPUKH.

COopka u mpoBepka paboThI IEKTPUIECKOHN IEMU TOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHue HANPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Y€pPe3 PE3UCTOP, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUYECKOTO
COITPOTUBIIEHUS TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAX IOIEPEUYHOIO
CEUCHUS U MaTepuaa.

[IpoBepka mpaBuiia CIIOKEHUS HANPSHKEHUN MPU MOCIEA0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna JUid CHJIBI TOKA MNP IMAPAUICIBHOM COECIUHECHUHN
PE3UCTOPOB.

Onpenenenre pabOTHl  AIEKTPUUYECKOTO TOKA, MIAYIIETO 4Yepe3
pe3ucTop.

OnpeneneHue MOIIHOCTU BJIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YE€PE3 JIAMIIOUKY, OT
HaIpsHKeHUS Ha HEH.

Onpenenenue KIIJ[ nHarpeBarens.

HccnengoBanre MarHUTHOTO B3aUMOJICVCTBHS ITOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHuTHOrO IO TMOCTOSIHHBIX MAarHUTOB TIPU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

UccnenoBanne JeWCTBUS JJIEKTPUYECKOTO TOKA HA MAarHUTHYHO
CTPEIIKY.



17. OnbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJECUCTBHUS
KATYIIKM C TOKOM M MAarHata OT CWJIbl TOKa W HaIIpaBJIICHUS TOKA B
KATYIIKE.

18. I3ydueHue AEHCTBUS MArHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3y4eHHe padoThl JJIEKTPOABUTATEIS.

20. U3smepenue KIIJI anmekTpoaBUTraTeIbHON YCTAHOBKH.

21. OnbITBl MO MCCHEAOBAHUIO SIBJICHUSA 3JIEKTPOMAarHUTHOW WHIYKIHH:
UCCIICOBAHNE M3MEHECHHI 3HAYEHUS W HAIPaBJICHUS] UHIYKIMOHHOTO

TOKa.
9 KUIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCUTENIBHOCTh MEXAHWYECKOTO JBHKEHUS. PaBHOMEpHOE MPSAMOJIMHENHOE
newxkeHue. HepaBHoMepHoe mnpsmonnHeiiHOe naBukeHue. CpenHsas w
MTHOBEHHAs! CKOPOCTh TeJla IPU HEPABHOMEPHOM JABUKECHHH.

Yckopenue. PaBHOycKOpeHHOE MpsiMOJMHENHOe naBmkeHue. CBoOOIHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE nBUKEHUE 110 OKpYXHOCTHU. [leproa u yactora oOpatieHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

Ileppii 3axkoH Herorona. Bropon 3akoH Herorona. Tperuil 3akoH
Herorona. [IpuHIum cynepno3suuuu Cul.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuia TPEHHS CKOJIbKECHUS,
CHUJIa TPEHUS MIOKOS, APYTUE BUIBI TPEHUSL.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHEe CBOOOIHOTO
najeHus. J[Bmxenue mianeT Bokpyr ComHia. IlepBas kocMuueckas CKOPOCTb.
HesecomocTh 1 meperpysku.

PaBHOBecue MarepuasibHOW  TOYKW. AOCONIIOTHO  TBEpPAOE  TEIO.
PaBHOBecue TBEPAOro Tena € 3aKpEIUVIEHHOW OCHIO BpallleHHUs. MOMEHT CHIIBL.
LlenTp TsAKECTH.

Nmnynec Tena. WM3meHeHune wummynbca. KMMnynsc cuibl.  3akoH
COXpaHEHHMs UMITYyJIbca. PEakTUBHOE IBUKEHUE.

Mexanndeckas paboTra W MOIIHOCTh. PaboTa CHI TSDKECTH, YIPYTrOCTH,
TpeHusi. CBsi3b SHEpPruu U padoThl. [loTeHIMaNbHAS PHEPTUS TeMa, MOAHSITOrO
HaJl MOBEPXHOCTHIO 3emMud. lloTeHuuanbHas JHEpPrus CKaTou NPYKUHBIL.
Kunernueckas sHeprusi. Teopema 0 KHHETUUECKON YHEPTUH. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTHH.

Hemoncmpauuu.

1. HaGnrogeHne MeXaHMYECKOTO JIBMIKEHMS Tella OTHOCHUTEIBHO Pa3HBIX

TE€JI OTCYETA.

2. CpaBHeHuE NyTel U TPACKTOPHUI ABUKEHUSI OJTHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanue nmpu3HakoB paBHOYCKOPEHHOT'O JBUXKEHUS.

HaGnronenue nBuKeHUS Tella 1Mo OKPYKHOCTH.

HaGnronenne mexaHWMYeCKuX SBICHUHM, MPOUCXOANIUX B CHUCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUH

OTHOCUTEILHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJIa OT MACChI TEJla U JICHCTBYIOIIEH HA HETO
CUJIBI.

8. HaOmronmenue paBeHCTBA CUJI TIPU B3aUMOJCHCTBUU TE.

9. M3meHeHue Beca Tena NpH YCKOPSHHOM JBHKCHHH.

10. Ilepeiavya MMITYJIbCA IIPH B3aUMOJICHCTBHH TEIL.

11. [IpeoOpa3zoBanHus SHEPTUH MPU B3aUMOICHUCTBUU TEJL.

12. CoxXpaHEHHUE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHe UMITYJIbCa TIPH a0COFOTHO YIIPYTOM B3aUMOJIEHCTBUU.

o0k W



14.
15.
16.

HabOnronenune peakTUBHOTO JBUXKECHHUS.

CoxpaHeHrne MEXaHUYECKON SHEPTUH IIPU CBOOOITHOM I1aJICHHH.
CoxpaHeHHEe MEXaHMYECKOW OJHEPrHMM TMpU JBWKCHUU Tejla MOJ
JeWCTBUEM TIPYKUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

2.

© N

9.

10.

11.

KoHcTpynpoBanue TpakTa JJis pa3roHa W JadbHEHIIIero paBHOMEPHOTO
JBYOKCHUS [ApUKA WITH TETICHKKH.

Omnpenenenue cpeHel CKOPOCTH CKOIBKEHHUS OpycKa WM JABUKCHUS
IIapuKa 1o HAaKJIOHHOH TUIOCKOCTH.

OmnpeneneHre yCKOpEeHHs Tejla MPU PABHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM
IBYKCHUH O€3 Ha4aJbHOU CKOPOCTH.

[IpoBepka rumOTE3Bl: €CIU TPH PAaBHOYCKOPECHHOM JIBIDKEHUH Oe€3
HAYaJIbHOW CKOPOCTU IYTH OTHOCSTCS KaK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKHA BPEMEHH OJMHAKOBBHI.

HccnenmoBanne 3aBUCUMOCTHA CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JIaBJICHHUSI.

Omnpenenenre kodhuIeHTa TPEHU CKOTBKCHUS.

Omnpenenenue KECTKOCTU IPYKUHBI.

Omnpenenenrue paOOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JABUKEHUU
TeJa MO TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenrue pabOTHl CUJIBI YINPYTOCTH TMPU TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTHH.

MexaHn4ecKue K0J1e0aHUSA U BOJIHBI.

KonebarenbHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEepUOJI, YacTOTa, aMIUIMTyJda. MaTeMaTH4eCKuid W NPY>KUHHBIA MasTHUKH.
[IpeBpatienre 3HEPTrUn Mpu KoJieOaTeIbHOM JIBH)KCHUH.

3aryxampme KojeOanus. BreIHyXaeHHble  KojeOaHusa. Pe3onamnc.
Mexannueckre BOJIHBI. (CBOWCTBAa MeXaHWYeCKUX BOJIH. IIpomonpHble U
MornepeyYHble BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHUs.
MexaHnuyeckre BOJIHBI B TBEPIOM Teje, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa 1 BeicoTa ToHa. OTpakeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1.

SEGIEANN

Ha6nronenue xosiebanuii Ten moa JACHCTBHUEM CHIIBI TSDKECTH U CHUIIBI
yIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJICOAHMM 1 pe30HaHca.
PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

JIaﬁopamopubte pabomul u onvimel.

1.

2.
3.

OnpeneneHrve 4YacTOThl W TEpHOJa KOJEOAHWM MaTEeMaTHYECKOTO
MasITHUKA.

Omnpenenenre 4aCTOTHI U MEpUOIa KOJICOaHUH PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TEpUOaa KOJIEOAHWI TOMBEIICHHOTO K
HUTHU TPpy3a OT AJIMHBI HUTH.

HccnenoBanne 3aBUCHUMOCTH TEpUOAA  KOJIEOAHWUN  TMPYKUHHOTO
MAasiTHHKA OT MaccChl Ipy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHuil rpy3a, MOABEIICHHOTO
K HUTH, OT MacChl Ipy3a.

OnbITBl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh T€pUoJa KoJeOaHUi
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTHU MPYKUHBI.
H3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.



JJIEKTPOMATHUTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJEKTPOMarHuTHble BOJHBI.  CBOKCTBa
ANEKTPOMArHuTHhIX BOJH. [Ilkama anexkTpoMarHUTHBIX BOJH. Mcmosib3oBaHMe
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DJleKTpOMarHuTHas npupoja ceera. CKOpocTs cBeTa. BoTHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoONCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1. M3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TTOMOIIBI0 MOOUIILHOTO

TenedoHa.
CeeroBbIe SIBJICHHS.

JlyueBas  mopenp  cBera. HMcrounukum  cBera.  IIpsMosmHelHoe
pactipoctpaHeHue cBeta. 3atMeHuss Conxua u JlyHel. OtTpakeHue cBerta.
[Tnockoe 3epkaino. 3aKoH OTpaKEHHUsI CBETA.

[Ipenomnenue cBera. 3aKOH MpesIOMIICHHsS] cBeTa. [lonmHOE BHyTpeHHEe
OTpakeHHE cBeTa. VICHoJib30BaHWE IIOJHOTO BHYTPEHHETO OTPaKEHHS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xom nywedt B smn3e. OnTudeckas cucrteMa ¢oToarnmapara,
MUKpOCKONa M Teneckomna. ['J1a3 kak onTudeckas cucteMa. binm3opykocTh H
JNaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onbitel HbrloToHa. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBera.

Jemoncmpayuu.

1. IIpsMonnHENHOE PacpOCTPAHEHUE CBETA.

2. OTpaxeHue cBeTa.

3. Ilomyuenue wu300paXeHUl B IIJIOCKOM, BOTHYTOM |  BBIMYKIOM
3epKaJIax.

[Ipenomiienue cBera.

OnTuyeckuid CBETOBOI.

Xox mydeii B cOOMparoIIeit JIMH3e.

XoJ1 Iy4el B pacCEnBArOIIECH JIMH3E.

[Tomydyenue n300pakeHU ¢ TOMOIIBIO JTUH3.

. Ipunmun peiictBus ¢oToanmapara, MUKpPOCKOIIA U TEJIECKOIIA.

10. Moaens ri1asa.

11. Paznoxenue 6€10ro cBeTa B CIEKT.

12. [lomy4yenue 6e10r0 CBETA IPH CIOKEHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnuie pabomel u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yIila OTPa)XKEHHUsI CBETOBOTO Jiy4a OT yrjia

NaJCHUS.

2. M3yudeHue xapakTEPUCTHK N300PAKEHUS MPEIMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHre 3aBUCUMOCTH YIJIa MPEJIOMIJIEHUSI CBETOBOrO Jiyda OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIION.

4. llonmyueHue U300paKEHHM C MOMOIIBIO COOUPAIOIIEH JTMH3BI.

5. Omnpenenenrie  (HOKYCHOTO  PACCTOSIHUSI W ONTHYECKON  CHJIBI

coOMparoIel JTUH3HI.

6. OMBITHI MO Pa3I0KEHUIO OETIOT0 CBETa B CIIEKTP.

7. OmbITHI 110 BOCTIPUSTHIO IIBETA MPEIMETOB MPU UX HAOIIOJCHUU Yepes

IIBETOBbIE (DUIIHTPHI.
KBaHTOBBIC IBJICHMS.

Omnewitel Pezepdopaa u mranerapuas moaens atoma. Monens atoma bopa.
Hcnyckanue n normouieHue ceeta aroMoM. KBaHThl. JInHe4aThie CIIEKTPHI.

PamnoaktuBHoCcTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHue
aTOMHOro  sanapa. HyknoHHas  Momenb  atoMHOro — sigpa.  M3oromsi
PannoaktuBHbie npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sIEp.
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SAnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsAI0BOIO0 U MACCOBOTO YMCEN.
DHeprus CBsi3M aTOMHBIX sAnep. CBsa3b Macchl M 3HEpruu. Peakuuu cuHTe3a U
nenenus saep. crounuku sneprun ConHIa U 3BE3 .

Anepnas sHepretvka. JIeHCTBUS paguOAKTHBHBIX W3JIYYEHUN Ha YKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOIEHHUS.

CnexTpbl pa3auvHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3TYYCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnegoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3ZHOMY

nyTH (1o gororpadusm).

3. M3Mmepenue painoakTUBHOTO OHA.

IHoBTOpUTEIBbHO-0000 1A NI MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOZYJIb peaHa3HaYeH TUTSL
CUCTEMAaTH3allM ¥ O00O0OIIeHUS MPEAMETHOTO COJEpKaHUS U  OIbITa
JeSTeILHOCTH, PUOOPETEHHOTO MPU U3YYECHUHU BCETO Kypca (PU3UKH, a TaKkKe
JUTSl TIOJITOTOBKM K OCHOBHOMY TOCYJ@PCTBEHHOMY 3K3aMEHY IO (U3UKE ISt
00y4Jaronuxcsi, BRIOPABIIMX ATOT YY€OHBIN MPEIMET.

[Ipy wm3yyeHHH NAHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JICSATENBHOCTA, HAa OCHOBE KOTOPBIX OOECIEeYMBACTCA JIOCTUKEHUE
OPEIMETHBIX W METAlpeIMETHBIX IUIAaHUPYEMBIX pPE3yJbTaToOB OOYYEHHS,
dbopMHpyeTCsl €CTeCTBEHHOHAYYHAsI TPaMOTHOCTh: OCBOCHUE HAYUYHBIX METOJ/IOB
UCCJICIOBAHUS SIBJICHUM MIPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHUSIMHU OOBACHATD
¢du3nyuecKkue sSBICHUS, MPUMEHsIS MTOJYyYSHHBIC 3HAHUA, peliaTh 3a/1a4d, B TOM
YUCJIE KAUECTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

[IpyHIMOUATBEHO ~ AESATEIBHOCTHBIM  XapakTep  JAHHOTO  paszela
peanu3yeTcs 3a CUET TOro, 4TO 00YyJarOUIUEeCs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TpejiaraeTcs:

HAa OCHOBE TMOJYYCHHBIX 3HAHWUU paclO3HABaTh U HAYYHO OOBACHSITH
dusnuecKkue SBJICHUS B OKPY KaIOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAy4YHBIE METOJbI HMCCIeAOBaHUS (U3MUECKUX SBIICHUM, B
TOM YHCJIE JJI POBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHATH HAy4YHBIE OCHOBBI HamboJee BAXKHBIX  JIOCTHKCHHI
COBPEMEHHBIX TEXHOJIOTMM, HAlpUMEp, MPAKTHUYECKOTO HCMOJIb30BAHUS
pa3IMYHBIX KMCTOYHUKOB JHEPIMM HAa OCHOBE 3aKOHA MpPEBpalllCHUS U
COXpPaHEHUS BCEX M3BECTHBIX BUIOB SHEPIHUHU.

Kaxngas u3 TeM JaHHOrO MOAYJA BKJIIOYAET SKCIHEPUMEHTAIBHOE
UCCleIoBaHue 0000Iaroniero xapakrepa. Moaysb 3aBepiaeTcsi IPOBEICHUEM
JUAarHOCTUYCCKOW W OICHOYHOM pPaboThl 3a KypC OCHOBHOTO OOIIEro
o0pa3oBaHUs.

ok whE



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3Mku Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus

HAIpPAaBJIEHO HA JOCTHKEHUE JMYHOCTHBIX, METANPEAMETHBIX M MPEeIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHus QUMK Ha YPOBHE OCHOBHOTO OOIIErO

oOpazoBanmsi y oOydaromerocs OyayT ChOPMHPOBAHBI  CIEAYIOIIHEC
JUYHOCTHBIE PE3yJIbTAThl B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- TMpOSIBIICHHWE HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCHIICKOM (PM3HUECKON HAYKU;

- IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YIEHBIX -(DU3UKOB;
2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO
3HQUMMBIX M OTUYECKUX TMpoOJieM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN (DU3UKH,

- OCO3HaHUE BAXKHOCTU MOPAJIbHO-dTUYECKUX MPUHIMIOB B ACATEILHOCTU
Y4EHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ICTETUUECKUX KAa4eCTB (PM3MUYECKON HAYKHU: €€ rapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

- OCO3HAaHME LEHHOCTH (PU3NUECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa
MO3HAHWS  MHUpPA, OCHOBBI  DAa3BUTHUS  TEXHOJOTHM,  BaKHEHIIEH
COCTaBIIIOIIEN KYJIbTYPBHIL;

- pa3BUTHE HAY4YHOU JIFOOO3HATENLHOCTU, UHTEPECA K HCCIIEIOBATEIIbCKON
JEATEIIbHOCTH;

S5) d¢opmupoBaHusi KyJAbTYPbl 30pPOBbSI W  3MOLMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHME IIEHHOCTH O0e30macHoro oOpa3a >XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAKHOCTH TMpaBUJl OE30MAaCHOrO IOBEICHUS Ha
TPAHCIOPTE, HAa JIOPOrax, C JIEKTPUUECKUM U TEIJIOBBIM 000PY/I0BaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hopMHUpPOBAHHOCTH HaBBIKAa pedIeKCHM, MPU3HAHWE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHE B PEUICHUM MPaKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbLHON OpraHu3alvi, TOpOAa, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIBHOM HAIpaBJIE€HHOCTH, TPEOYIOIIMX B TOM 4YHUCIE M (U3HUYECKUX
3HAHUI;

- HIHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPOQeCcCuid, CBI3aHHBIX ¢ (PUBUKOM;
7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

- OpHUEHTAllMs Ha MPUMEHEeHHE (PU3NUECKUX 3HAHUU ISl pelIeHus 3a/1ad B
00JlacTU OKpY’Karolllel cpeibl, MIaHUPOBAHUS TMOCTYNKOB U OIIEHKH HX
BO3MOJKHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIECH CPeJIbl;

- OCO3HaHUE II00AILHOTO XapaKTepa dKOJOTHYECKUX MPoOaeM U MyTed ux
pelieHus;

8) apanTanuu K U3MEHSIOIMMCS YCJIOBUSAM COLUAIBHON U NMPUPOIHOI
cpeabl:

- MOTPEOHOCTh BO B3aMMOJICMCTBUU TIPU BBITIOJHEHUU WCCIICAOBAaHUN U
MPOEKTOB (PM3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM
APYTHX, .

- TIOBBIIIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeATEIIbHOCTD;



- ToTrpebHOCTh B (POPMHUPOBAHWM HOBBIX 3HAHWW, B TOM YHCIIE
bopMyIMpOBaTh HJEU, TMOHATHSA, THUNOTE3bI O (U3MYECKUX OOBEKTaX u

SABJICHUSX;

e - OCO3HaHHWE Ae(UIUTOB COOCTBEHHBIX 3HAHWW W KOMIIETCHTHOCTEH B
obnactu HU3HKHY;

e - TUIAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3UUECKHUX
3HAHU;

e - CTPEMJICHHE AaHAIIU3UPOBATh U BBIIBIATH B3aWMOCBS3U IPHUPO/IBI,
oOmiecTBa ¥ 3KOHOMHKH, B TOM YHCJIE C HCHOJIb30BaHUEM (HU3HUUECKUX
3HAHUM;

e - OLEHKAa CBOMX JEHUCTBUM C Y4ETOM BIMSHHS Ha OKPYKAIOILIYIO Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TOCTIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpamMMmbl Mo (pu3uMKe Ha YpOBHE OCHOBHOTO
obmero  oOpa3oBanusi y  oOyuaromerocss  OyayT — chOpMHUPOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIIHIE MO3HABATENbHbIC
YHHUBEpCaIbHble Y4YeOHbIE JCHCTBHUS, KOMMYHHUKATHBHBIC YHUBEPCAIHHBIC
yueOHBbIE JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS.

Ilo3naBaTejibHBIE YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Bba3oBble Jlornyeckue AeiicTBUA:

e BBIBISITH M XapaKT€pPU30BATh CYIIECTBEHHbIE NPU3HAKA OOBEKTOB
(siBIICHMI);

e YCTaHABIMBATh CYLIECTBEHHBIM NMPU3HAK KIACCU(PUKALMH, OCHOBAHUS
1151 0000IIEHUS U CpaBHEHUS,

e BBIBISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pPacCMaTpUBAEMBbIX
dakTax, MaHHBIX W HAOJIOJAEHUSX, OTHOCAIIUXCA K (PU3NUecKuM
SABJICHUSIM;

e BBIABJISITh NIPUYMHHO-CIIEICTBEHHBIE CBA3U NPHU MU3yUYECHUH (PU3NUECKHUX
ABJICHMM M TPOILECCOB, Je€JaTh BBIBOJBI C  HCIOJb30BAHHEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHHH, BbIIBUIaTh TUIOTE3bI
0 B3aUMOCBSI35X (PU3MUECKUX BEJINYUH;

e CaMOCTOSITENIBHO BBIOMPATH CIOCOO pelieHusl y4eOHOU (hHU3MUecKOit
3a/1auu (CpaBHEHUE HECKOJbKUX BapHAHTOB pELIEHUs, BBIOOp Hanbosee
MOAXO/SIIETO C Y4ETOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckue 1eiiCTBUSA:

e HCMOJb30BATh BOMNPOCHI KAaK  HCCIEAOBATEIbCKUNA  MHCTPYMEHT
MO3HAHUS;

e TMPOBOJAUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUJIaHy OIIBIT,
HECJIOKHBIN (DU3MYECKUN SKCIEPUMEHT, HEOOJIBIIOE HCCIEeI0BAHUE
(bU3UYECKOrO SIBJICHNUS,

e OLEHMBATh HAa TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B XOJIE€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

e CaMOCTOSITEILHO  (hOPMYJIHUpPOBAaTH OOOOIIEHUS U  BBIBOJBI  TIO
pe3yibTaTaM NpOBEIEHHOTO HAOIIOACHHUS, ONIBITA, UCCIEIOBAHUS;

e TIPOTHO3MPOBATH BO3MOXXHOE JajbHEWIIee pa3BUTHE (PU3UUECKUX
IPOLIECCOB, a TAaKXK€ BBIABUIATH MPEANONOXKEHHUS 00 MX PAa3BUTUU B
HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

e TPUMEHATH PA3IUYHbIE METOJIbI, UHCTPYMEHTBI U 3alpOChI MIPH TOUCKE
1 0TOOpe MH(POPMALIMK WIIM JAHHBIX C YUETOM MPEAJIOKEHHOU yueOHOM
dbuznyeckoi 3a1a4u;

e AHAJIM3UPOBATH, CUCTEMAaTU3UPOBATH u MHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;



CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY MpeAcTaBICHUS
uHpOpMallMd WU WUIIOCTPUPOBATH pEIIAEMble 33Jaud HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUSAMHU.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

B X0Jie 00CYX/IeHUs1 yueOHOro MaTepuania, pe3ylbTaToB J1a00paTOPHBIX
paboT U TPOEKTOB 3a/JaBaThb BOMPOCHI MO CYLIECTBY OOCYKIaeMOM
TEMBbl M BBICKa3bIBaTh WJEH, HALEJICHHBIE Ha pEIICHHUE 3aJayd U
nojiepKaHue 0JarokenaTeIbHOCTH OOICHUS;

COMNOCTAaBISATh CBOU CYXKJIECHHS C CYXICHUSMH JPYIrUX YYaCTHUKOB
auanora, OOHapy»KMBaTh Pa3audue U CXOJICTBO MO3ULINN;

BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO TPEACTABIATH PE3yJIbTaThl BBIMOJHEHHOTO (PU3UUIECKOTO
omnbITa (3KCIEPUMEHTA, HCCIIETOBAHUS, IPOEKTA);

MIOHUMAaTh M  HUCIOJIb30BaTh  IpPEUMMYIIECTBA KOMAaHIHOM H
WHANBUAYAIbHON pabOThl MPH pPEIICHWH KOHKPETHON (Qu3ndecKon
poOJIEMBI;

NPUHUMATh LEIM COBMECTHOM JESTENbHOCTH, OPraHU30BBIBATh
ACHCTBUSL MO €€ JOCTHKEHHIO: pacHpeleNiaTh poid, O0CYyXAaTbh
MPOIECCHl M PEe3yJbTaTbl COBMECTHOM paboThl, 0000IIaTh MHEHHS
HECKOJIBKUX JIFOJICH;

BBINIOJIHSATH CBOK YacTh PaOOThI, JOCTUTass KAYECTBEHHOTO PE3yJIbTaTa
[0 CBOEMY HANpPABJICHHUIO U KOOPAWHUPYSI CBOU ACHCTBHS C JAPYTUMH
YJICHAMH KOMaH]Ibl;

OLICHMBATh KaY€CTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSTENIbHO C(OPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

Pel"yJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranusanus:

BBUSIBJIATH  NPOOJIEMBl B KU3HEHHBIX U  Y4YEOHBIX CHUTYyalMsX,
TpeOYIOIUX AJI perieHus] GU3NUYECKUX 3HAHUI;

OpUEHTHUPOBAThCA B PA3JIMYHBIX MMOAXO0JAX MPUHITHS pPELICHUN
(MHAMBUAYaAJIbHOE, IPUHIATHE PEIICHUS B TPYINE, NPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTaBJIATh AJTOPUTM pelieHus: (U3nveckoil 3aaadu
WIM IIJJaHa MWCCIEN0BaHUSA C YYETOM HMEIOIUXCA PECYpPCOB U
COOCTBEHHBIX  BO3MOXXHOCTEH, AapryMEHTHUpPOBAaTh  Ipeajiaracmbie
BAPUAHTHI PELICHUN;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJCKBATHYIO OLEHKY CHUTyalluM W MpejiaraTh IUlaH €€
M3MEHEHUS;

OOBACHATh MNPUYUHBI JTOCTHKEHHUS (HEIOCTHMKEHUSI) Ppe3yJbTaToOB
NEeSTEIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B IEATEILHOCTH (B TOM YHCIIE€ B XOJ BBITIOJHEHUS
(U3MUECKOr0 MCCIENOBaHUA WM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHMBIIMXCA CUTyallud, YCTAHOBJEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa €N U YCIOBUSIM;

CTaBUTb C€e0s Ha MECTO JPYroro 4ejJoBeKa B XOJE CIopa WU
JUCKYCCUM Ha HAy4YyHYI0 TEeMy, MOHUMAaTh MOTHBBI, HaMEpPEHUS U
JIOTUKY JIpyToro;

NpU3HABATh CBOE MPABO Ha OLIMOKY MPHU PEIIeHUH (PU3MYECKUX 3a7ad
WIHM B YTBEPKACHUSIX Ha HAYYHBIE TEMBI U TAKOE € MPaBO JIPYyroro.



HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 7 Kjacce mpeIMeTHbIE pe3yjbTaTbl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHATHS: (U3MYECKHe W XUMHUYECKHE SIBIICHUSA,
HaOIIOICHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIBI (PU3UUECKIX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSIHMS BelecTBa (TBEPIIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOE MBM)KCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MNPAMOJUHEHHOE), TPACKTOPHUS, PABHOJEHCTBYIOLIAS
cuna, gepopmarus  (ympyras, —IUIacTHYecKas), HEBECOMOCTb,
COOONIAIOIINECS COCYABL;

paznuuath sBieHUA  (auddy3us, TemIoBoe JABMKCHHE UaCTHIL
BEILIECTBA, PABHOMEPHOE [IBH)KEHHE, HEPAaBHOMEPHOE JIBH)KCHHUE,
WHEPLMSA, B3aMMOACUCTBHAE TEJ, PABHOBECHE TBEPIABIX TEI C
3aKpEIUIEHHOM OChIO BpalleHUs, IepeAada JaBJICHHUS TBEPIbIMU
TelaMH, XUAKOCTAMU U ra3aMu, aTMochepHOe IaBieHHE, IUIaBaHHE
T€J, IMPEBpAIICHUS] MEXaHUYECKOW DSHEPruu) IO OIUCAHUI0 HUX
XapaKTEPHbIX CBOMCTB M HA OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIMX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX SBJICHHA B
OKPYXAaIOIllEeM MHUpE, B TOM 4HCie (PU3UYECKUE SIBICHUS B MPHUPOJIE:
MPUMEpPHI ABMKEHUS C PA3IMUHBIMU CKOPOCTSIMU B JKMBOW M HEKHUBOM
MpUpojie, ACUCTBUE CHJIbI TPEHHUST B MPHUPOJIC U TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IUIaBaHUE pbIO, pblyaru
B TEJE€ YEJIOBEKa, MPU 3TOM IMEPEBOAMTH IMPAKTHUECKYIO 3ajady B
y4eOHYI0, BBIJICTATh CYIIECTBEHHbIC CBOMCTBA (IPU3HAKU) (PUBHUUECKUX
SIBJICHUH;

ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (PU3NYECKHUE SBICHUA,
UCTIONB3YS (U3UYECKHE BENUYUHBI (Macca, O00BEM, TIIJIOTHOCTh
BEILIECTBA, BPEMSI, IyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
Cuia TSKECTU, BEC Tella, CWIAa TPEeHWs, JaBiieHue (TBEPAOro Tea,
KUJKOCTH, Tra3a), BBITAJKHUBAIOLIAs CHJIA, MEXaHW4YecKas paboTa,
MOITHOCTb, IUIEUO CHUJIbI, MOMEHT CHJIbI, KOA(POUIMEHT MOJIE3HOTO
NEeUCTBUSI MEXaHU3MOB, KUHETHYECKAasl U TTIOTEHIUAJIbHAS SHEPTHs ), IPU
ONMHMCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJb3YyEMBIX
BEJIMUYMH, HUX OOO3HAYEHUsS W EIUHULBI (U3NYECKUX BEJIMYMH,
HaxoJUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMUMHY C
JIPYTUMH BEIWYMHAMH, CTPOUTH TpadUKy H3YyUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYUH,;

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS M TPOLECCHI,
WCTIONB3Ys TpaBuia CJIOXEHUs Cuil (BIOJL OJHOW TMPSMOM), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumesna, IpaBUJIO PaBHOBECHS pblyara
(6boka), «30JI0TOE TPaBWIO» MEXaHWKH, 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPruu, IpHU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alIMChIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATH (pU3MYecKue SBIEHUS, MPOLECChl U CBOMCTBA TEl, B TOM
yucie W B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBISBIATh PUUYMHHO-CJICJACTBEHHBIC CBSI3H, CTPOUTH
0o0bsCHEHHE U3 1—2 JOTMYECKUX IIAroB ¢ ONOpod Ha 1-2 M3y4EHHBIX
CBOMCTBa  (DU3MYECKUX  SIBJICHUH, (PU3NYECKUX  3aKOHA  WJIHU
3aKOHOMEPHOCTH;

pemiath pacy€THble 3aJayd B 1—2 AEMCTBUS, HMCHOJB3YysS 3aKOHBI U
dbopmyibl, cBsi3bIBarolue (HU3NYECKUE BEIIMUMHBI: HA OCHOBE aHaU3a
yCIIOBUS 3374yl 3alUChiBaTh KpPaTKO€ YCIOBUE, IIOJICTABIATH
dbu3udeckre BeIMYUHBI B (OPMYJIBI M MPOBOAUTH PACU€Thl, HAXOIUTh
CIIPaBOYHBIE JaHHbIE, HEOOXOAMMBIE ISl PEIICHUs 3a7ad, OLEHUBATH
PEATUCTUYHOCTD NOJy4eHHON (PU3NYECKON BEIMUMHBI;



pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(¢u3NYecKuX METOAOB, B ONHCAHUM HCCJIENOBAaHUS  BBLACIATH
MIPOBEPSIEMOE MPETIOI0KEHNE (rumoresy), pas3nuyaTh u
MHTEPIPETUPOBATH MOJYUYEHHBIN Pe3yabTaT, HAXOAUTh OIIMOKU B XOJ€
OMbITA, JEJIaTh BBIBOJBI IO €TI0 pe3yJbTaTaM;

OPOBOAMWTH OMBITHl [0 HAOMIONECHUIO (PU3WYECKUX SBICHUNA WU
¢u3nueckux  CBOWCTB  Tel:  (opMyaupoBaTh  TPOBEpPSEMbIC
MPEANOJIOXKEHNU, COOMpaTh  yYCTAaHOBKY M3  IPEMIOKEHHOIO
000pyI0BaHus, 3aITUCHIBATH X0/ OIBITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh MPSAMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHM, MAcChl Tela,
00bEMa, CHJIBI M TEMIIEpaTypbl C HCIOJIb30BAHHEM AaHAJOIOBBIX U
u(poBbIX MPHOOPOB, 3aMUCHIBATH TOKa3aHUS MPUOOPOB C YUIETOM
3aJJaHHOM a0COIOTHON MOTPEIIHOCTH U3MEPEHUH;

MPOBOAMTDH MCCIIEOBAHNE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIUYUHBI
OT APYTOM C UCHOJIb30BAHUEM MPSAMBIX U3MEPEHHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO ABWXKYILIEroCs Tela OT BPEMEHU JABWKEHHUS TEJa, CHJIbI
TPEHHsI CKOJIBKEHHUS OT Beca Tesa, KauecTBa 00pabOTKU MOBEPXHOCTEH
TE€JI U HE3aBUCUMOCTH CHJIbI TPEHHS OT IUIOIIAJNA COIPUKOCHOBEHHUS
T€J, CUIbl YIPYTOCTH OT YIUIMHEHHS IPYKUHBI, BBITAIKUBAIOIIEH CHJIIBI
OT 00BbEMA MOTPYKEHHOM YACTH Tela M OT IUIOTHOCTH KUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJjla, OT TJayOWHBI, Ha KOTOPYIO
IIOIPYKEHO TEJO0, YCIOBUN IUIABAHUS TEJI, YCIOBUM PAaBHOBECHS pblyara
1 OJIOKOB), y4acTBOBaTh B IIJIJAHUPOBAHUU Y4E€OHOTO HCCIEIOBAHMS,
coOupaTh  YCTAaHOBKY U  BBINOJHATH  HM3MEpPEHUs,  CIeays
MPEIJIOKEHHOMY  IJIaHy, (UKCUPOBATh PE3YJIbTAThl IOIYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJE NMPEIIOKEHHBIX TaOIUI] U
rpaduKoB, AeNIaTh BHIBOABI [0 pe3yJIbTaTaM UCCIIEAOBAHMS;

MIPOBOJIUTHh KOCBEHHBIE M3MEPEHUs (PU3MUYECKUX BEIMYHUH (IJIOTHOCTH
BEILIECTBA JKUJIKOCTM W TBEPAOrO Tella, CUja TPEHHSI CKOJIbKEHHS,
JABJICHUE BO31yXa, BBITAIKUBAIOIIAS CHUJIA, JCHCTBYIOIIAs Ha
MOTPYKEHHOE B KUAKOCTh TENO, KOI(PPUIMEHT MOJNE3HOr0 ACHCTBUSA
MPOCTBIX MEXAHU3MOB), CJIEAYysS MPEIJIOKEHHON HWHCTPYKUUU: MpU
BBIMIOJIHEHUH M3MEPEHUN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYMCIISITh 3HAYEHUE UCKOMOU BEIMYHHBI;

coOnoaTh MpaBUjla TEXHUKM 0O€30MacHOCTHM Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHLHUIIBI IEUCTBHS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIIUECS COCYJbI, OapoMeTp,
phluar, MOJBUKHBIN U HETTOJABUKHBIN OJIOK, HAKJIOHHAS! INIOCKOCTH;
XapaKTepU30BaTh MPUHUMUIBI JEUCTBUS HW3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OnucaHus (B TOM YHCIIE:
MOJAIINIHAKY, YCTPOMCTBO BOAONPOBOJA, TUAPABIMYECKHI TIpecc,
MaHOMETp, BBICOTOMEp, MOPLIHEBOM HACOC, apPEOMETP), HCHOJb3Ys
3HAHUS O CBOMCTBaX (U3MYECKUX SIBICHUH U HEOOXOAHMBIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH NpHUMEpPbl  (HAXOAUTh HH(POpPMALMIO O MpPUMEpaXx)
IPAKTUYECKOTO MCHOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU JJ11 oOecriedeHus 0€30MacHOCTH MpU OOpallieHuu ¢ IpudopamMu
U TEXHUYECKUMH YyCTPOMCTBAMHU, COXPAHEHHUSI 3I0POBbs U COOIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOIIEH cpejie;
OCYUIECTBJISATH OTOOpP HUCTOYHUKOB HHGopmanmun B HWHTepHeTe B
COOTBETCTBMM C 33JaHHBIM T[OMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUMW U NYTEM CpPAaBHEHUS PA3JIMYHBIX HCTOYHUKOB
BBIICNIATh MH(POPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUYMBON WU
MOKET OBbITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUN  HAay4dHO-
HNOMYJISIPHYIO JIUTEPATypy (U3UYECKOTrO COJepKaHUs, CIPABOYHbIC



Marepuansl, pecypcbl ceth  VHTepHeT, BiIageTe nOpHéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi MH(DOpMALMU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpAaTKUE MUCHbMEHHBIE M YCTHBIE COOOILECHUS
HA OCHOBE 2—3 MCTOYHUKOB MH(POpMAIIMK PUINIECKOTO COACPKAHUS, B
TOM 4YHCIE MyONIMYHO JeJaTh KpaTKhe COOOIEHUss O pe3yibTarax
NPOEKTOB WJM YYeOHBIX HCCIENOBaHU, TPU H3TOM TPaMOTHO
WCIIONIb30BaTh M3YYCHHBIA TOHSATUIHBIA ammapaT Kypca (QHU3UKH,
CONPOBOX/IATh BHICTYIUICHHE ITPE3EHTALINEH;

IIPU BBITIOJTHEHUN Y4YEOHBIX MPOEKTOB M MCCIEAOBAHHUI pacnpenesnsiTh
0053aHHOCTH B IpyIIl€ B COOTBETCTBHH C MOCTABJICHHBIMHU 33Ja4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUM, AJEKBAaTHO OLEHUBATH
COOCTBEHHBI BKJIQJ, B JIEATENBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHUX.
K xoniy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y OOYYAIOITHXCS
YMEHUM:

HCIIOJIb30BaTh IMOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE
JIBWKEHUE aTOMOB M MOJIEKYJ, arperatHbleé COCTOSIHHS BEIECTBa,
KpUCTAJUIMYECKUE U aMOP(HBIE TeJla, HACBIIIEHHBIN U HEHACHIIICHHBIN
nap, BIQXHOCTb BO3AyXa, TEMIIEpaTypa, BHYTPEHHSSI SHEPIus,
TEIUIOBOM  JIBUTATENIb,  JJIEMEHTApPHBIM  DJICKTPUYECKHM  3apsn,
ANEKTPUYECKOE TI0JIe, MPOBOJHUKU U JUANEKTPHUKH, MOCTOSIHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

pasnuyaTh SBJICHUA (TEIUIOBOE PACIIUPEHUE U CKATHE, TEIIoNepenaya,
TEIJIOBOE  PAaBHOBECHE, CMAuyMBaHUE, KaNWUIAPHbIE  SBJICHMUS,
HCIIapeHue, KOHJIEHCAlUs, IJ1aBJIEHUE, KpUCTaJUIA3a1us
(oTBepaeBaHUE), KHUIIEHWE, Temionepenada (TEIIONPOBOAHOCTb,
KOHBEKIUSA, U3TyYEHUE), dJIEKTPU3ALMS TEJ, B3aUMOJACICTBUE 3aps0B,
NENCTBUS ANEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMO/ICMCTBIE MAarHUTOB, IEHCTBHE MATHUTHOTO MOJISI HA TPOBOAHUK
C TOKOM, DJJEKTPOMAarHUTHAasT HWHAYKUWA) MO ONHCAHHMIO HX
XapaKTEPHbIX CBOMCTB M HA OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYEHHBIX (DU3UUYECKUX SIBICHUN B
OKPYXaIoIlleM MHUpE, B TOM 4YHcCie (U3UUYECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHE M KalWJUISIPHBIE SIBIEHUS B MPUPOJE,
KpUcCTauibl B TIpupoje, uziaydeHue CosiHIA, 3amep3aHue BOJOEMOB,
MOpCKHe Opu3bl, o0Opa3oBaHHE pOCHI, TyMmaHa, UWHEsS, CHera,
ANEKTPUYECKUE SIBJIEHUS B arMocdepe, DIEKTPUYECTBO IKUBBIX
OpraHu3MOB, MAarHuTHOEe Toje 3eMiu, Jpeid TMoJIFoCOB, POJib
MarHuTHOTO TOJIA JJIsl KU3HU Ha 3emiie, MOJSPHOE CHSHUE, IPU 3TOM
MEPEBOIUTh  MPAKTUYECKYI0  3aJayy B  y4eOHyI0,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PU3NYECKUX SBJICHUN;
ONMKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (PU3NYECKHUE SIBIEHUA,
UCTIONB3ysl  (PU3MYECKUE BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSA
SHEPrus, KOJIMYECTBO TEIUIOTHI, yJAeNbHas TEIJIOEMKOCTh BEIECTBa,
ylielbHas TEIIoTa IUIABJICHMS], ylAeNbHas TEeIUloTa nmapooOpa3oBaHMS,
ylenbHas TEeIoTa CropaHusl TOIUIMBA, KO3(PQPUIMEHT MOJIE3HOTO
NEUCTBUSA TEIJIOBOM MAIIMHBI, OTHOCUTEJbHAs BJIAXHOCTb BO3/yXa,
ANEKTPUUECKUN 3apsll, CuUjla TOKa, »JJIEKTPUUYECKOE HaIpsHKEHHE,
CONPOTUBJIICHUE NPOBOJHUKA, YACIBHOE COMPOTUBIECHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh JIEKTPUYECKOTO TOKA), TPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCTIOIb3YEMBIX BEIMYMH, 0003HAYEHUS
U €IMHULBI (PU3NYECKUX BEIMYMH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOILINE
JTaHHYI0 (U3MYECKYI0 BEIMYMHY C JAPYTMUMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBICHUS U MPOLIECCHI,
HCIIOJIb3YsI OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH
CTPOEHHS  BEIIECTBA, NPHHIMI  CyNEepHo3uMuu  nojeil  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma ams
ydacTka 1nenu, 3akoH /[xoyns—Jlenna, 3ak0oH coXpaHeHus SJHEPTUH, IIpU
3TOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHAa M 3aIllMCHIBATh €ro
MAaTeMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallud  IPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHOCIIEICTBEHHBIEC CBSI3U, CTPOUTH 00BbsCHEHUE U3 1-2
JIOTUYECKHX IIaroB C OMopoil Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3UUECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemars pacy€THbIe 3a7auu B 2—3 JIEUCTBUS, HUCIOJIb3YS 3aKOHBI U
dbopmybl, cBsA3bIBaOMKE (HU3MUECCKUE BETUYMHBI: HA OCHOBE aHAIM3a
YCJIOBUS 3aJ1auyl 3alMCBIBATH KPATKOE YCJIOBHUE, BBISBIATH HEAOCTATOK
JaHHBIX JJIS pPEIIeHUS 3aJauyd, BBIOMpPATh 3aKOHBI M (POPMYIIBL,
HEOOXOAMMBIE JUIsl €€ peleHUs, MPOBOJUTh PAcy€Tbl U CPABHUBATH
MOJlyYeHHOE 3HaueHue (U3NYECKOM BEIWYMHBI C HM3BECTHBIMH
JTAHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MNpPH IMOMOIIH
(pU3HUECKMX METOJ0B, UCIOJIb3Ys ONMKMCAHHE MCCIEIOBAHUA, BBIICIATh
IIPOBEPSAEMOE IIPEATIONIONKEHNE, OLICHUBATH IPABWIBHOCTH IOPSIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOIBI;

MPOBOJIUTH OMBITBI O HAOMIOAEHUIO (U3UYECKUX SBJIICHUWA WIH
(u3HUEeCKMX CBOMCTB TeN (KAaOWUIAPHBIE SIBICHUS, 3aBUCHUMOCTH
JABJIEHUS BO3/AyXa OT €ro 00bEéMa, TEMIEPATYpPhl, CKOPOCTH Ipolecca
OCTBIBAaHWs M HArpeBaHMs IPU H3IYYCHHM OT LBETa HM3JIy4arolleu
(mornomaromeil) MOBEPXHOCTH, CKOPOCTb HCHAPEHUs BOABI OT
TEMIEPATYPBl KUAKOCTH U IUIOIMIAANA €€ MOBEPXHOCTH, JICKTPU3ALMS
T€I W B3aUMOJCHUCTBUE DJJEKTPUUYECKUX 3apsaoB, B3aUMOJCHCTBUE
MTOCTOSIHHBIX MAarHWTOB, BU3yaJIN3allisl MATHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JACHCTBUS MArHUTHOTO TMOJS HA MPOBOJAHHUK C TOKOM,
CBOKWCTBA 3JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOJABUIATENS IOCTOSHHOTO
TOKa): (OpMYJIUPOBATH MPOBEPSIEMbIC MPEANOJIOXKEHUSA, COOUpPaTh
YCTaHOBKY W3 MPEMJIOKEHHOTO0 000pYyJOBaHUS, OMUCHIBATh XOJ OIbITa
1 (hOpMyIUPOBaTh BHIBOJIBI;

BBIMIOJIHATH ~ MPSIMbIE  M3MEPEHUS] TEMIEPATypbl, OTHOCUTEIbHOU
BJI&JKHOCTH BO3AYyXa, CWJIbl TOKA, HAINpPSIKEHUS C HCHOJb30BAHUEM
aHAJIOrOBBIX MPHUOOPOB U JATUYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH
pe3yabTaThl  M3MEPEHHM ¢  y4€ToM  3aJaHHOM  abCONFOTHOM
MIOTPEIIHOCTH;

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOU (PU3UYECKON BETUUHHBI
OT JpYrol ¢ HCHONB30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIOIIAAN MOIEPEYHOrO
CEYEHHUs U YJIEIIBHOTO COINPOTHUBIICHHS BEIIECTBA ITPOBOJHUKA, CHUJIBI
TOKA, MAYLIEr0 4Yepe3 MPOBOJHMK, OT HAIPSIKEHUS Ha IMPOBOJHUKE,
UCCIICOBAHUE TOCJIEIOBATENIBHOTO W MAPAJUIENBbHOTO COECIUHEHUMN
IPOBOJHUKOB): IJIAHUPOBATh HUCCIEIOBAaHUE, COOMPATh YCTAHOBKY M
BBINIOJIHATh U3MEPEHUS, ClIelysl PEIJIO)KEHHOMY IIaHy, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOJHIl U TpaduUKOB,
JeNaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIEN0BAHNUS,

IPOBOJUTh KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BeJIUYWH (ylenabHas
TEMJIOEMKOCTh BEIIECTBA, CONPOTHUBIICHHE MPOBOJHMKA, pabdoTa H
MOIIIHOCTb JIEKTPUUYECKOr0 TOKA): TUIAHUPOBATHh M3MEPEHHUsI, COOMPATh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYS NPEMJIOKEHHON MHCTPYKIIHH,
Y BBIUUCIISATH 3HAUEHUE BEJINYMHBI;



K

coOnofaTh TMpaBWia TEXHUKH 0€30MacHOCTH mpu  pabore ¢
1a00paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh NPUHLMUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONMOPOM HAa MX ONucaHus (B TOM YHCIIE:
CHCTEeMa OTOIUICHUS JOMOB, THTPOMETP, MapoBasi TypOHHA, aMIIepMETD,
BOJIBTMETP, CUETUMK BJIEKTPUUECKON IHEPTUU, FIEKTPOOCBETUTEIbHBIC
npuOopHI, HarpeBaTeIIbHbIC 3IEKTPONPUOOPHI (mpumepsr),
ANEKTPUYECKUE NPEIOXPAHUTENH, IIEKTPOMATHUT, 3JIEKTPOABUTATEIb
MIOCTOSIHHOTO TOKAa), MCHOJb3ys 3HAHUS O CBOMCTBAX (PU3HMUECKHUX
SBIICHUN ¥ HEOOXOAUMBbIE (PU3NUECKIE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTEIIbHBIC
npuOOpbl O CXEeMaM U CXEMaTHYHBIM pPUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI ANEKTPUUECKUX
Herned ¢ MOCJIEeNOBaTEIbHBIM M IMAPAJUIEIBHBIM  COEIMHEHHUEM
AJIEMEHTOB,  pa3juuas  YCJIOBHbIE  OOO3HAUEHHUS  DJIEMEHTOB
ANEKTPUYECKUX LIENEH;

OPUBOIUTH TMpUMEphl  (HaXoAWTh HHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOI0 MCIOJb30BaHUs (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU U1l 0OecrniedeHnsl 0€30MaCHOCTH MPU 00pallleHuU ¢ MpudopaMu
U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHHSI 310POBbsSl U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH cpee;
OCYUIECTBJIATh MOUCK HHPOpMauuu (U3NYECKOr0 COAEpKaHUS B
HNHTepHeTe, HA OCHOBE HMMEKOIIMXCS 3HAHUM M NYTEM CPaBHEHUS
JOTIOJTHUTENbHBIX HCTOYHHKOB BBIAEHATh HH(POpMALMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;
HCIIOJIb30BaTh MPU  BBINOJHEHWHM Y4YEOHBIX 33JaHUM  HAy4YHO-
MONYJISIPHYIO JIUTEpaTypy (PU3NYECKOro conepKaHHus, CIIPAaBOYHBIC
Marepuanbl, pecypcbl ceth  WHTepHET, BIajgeTh NpUEMAMH
KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3zoBaHuss MHPOPMALMKU W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/71aBaTh COOCTBEHHBIE NMMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS,
0000m1ass UHPOPMAIUI0O W3 HECKOJBKUX HCTOYHUKOB (HPHU3UYECKOTO
colepkaHusl, B TOM 4YHCIEe NYyOJUYHO NPEACTABIATH PE3YJIbTaThl
MIPOCKTHOM MM  UCCIENOBATENbCKOW JEATEIbHOCTH, MpH 3TOM
IrPaMOTHO MCIIOJb30BATh HW3YyYCHHBIM IOHATHWHBIA ammapar Kypca
(U3HKHU, COMPOBOXK/IATh BBHICTYIJICHUE MTPE3CHTALINEH;

IIpU BBINOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUN (DU3UUYECKUX
MIPOLIECCOB pacHpenensiTh O00sI3aHHOCTH B T'PYMNE B COOTBETCTBUM C
MOCTaBJICHHBIMU 33J]a4aMH, CIEIUTh 3a BHINOJIHEHUEM IJIaHa JeHCTBUN
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIM BKIIAJl B
JEeSATEIbHOCTD IpYMIIBL, BBICTPaNBaTh KOMMYHUKAaTUBHOE
B3aUMOJICHCTBUE, MPOSBIISAS TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.

KOHIy o0ydeHHs B 9 KJjacce MpeaMETHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTcu€ra, MaTepuajibHas TOuKa,
TpaeKTopusl, OTHOCUTEIBHOCTh MEXaHUYECKOTro JBUKEHUS,
nedopmanus (ynpyras, riacTuieckas), TpeHHUe, IIEHTPOCTPEMUTETBLHOE
YCKOpEHHE, HEBECOMOCTb U TEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, MLEHTP TSKECTH TBEPJIOTO Tella, pPaBHOBECHE,
MeXaHU4ecKkue KoieOaHus U BOJHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK,
AJIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCTb, CHEKTPhl  HCIYCKaHUS U
norjoieHus, anbda, O0era- U ramMma-u3IydeHUsi, U30TONBI, sAepHas
SHEPreTHKa;

pasnuyaTh SIBJIEHUs (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUHEHHOE
JBUYKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHUE, CBOOOJHOE



MajJeHue  TeJl, PpPAaBHOMEpPHOE  JBWKEHHUE IO  OKPYXXHOCTH,
B3aMMOJICIICTBIE  TeJ, pPEAaKTHUBHOE JBIKEHHE, KOJeOaTeIbHOe
JBIKEHUE (3aTyXarolMe W BBIHY)KJIECHHbIE KoJieOaHUs1), pPE30HAHC,
BOJIHOBOE  JIBHOKEHHME,  OTPaXXEHUE  3ByKa,  MPSAMOJIUMHEHHOE
pacupoCTpaHEHUE, OTPAXKEHUE U NPEJOMIIEHHE CBETAa, IOJHOE
BHYTPEHHEE OTpPaXCHHE CBETA, Pa3JIoKeHHE OeJoro CBeTa B CIEKTP U
CJIIOKE€HUE CHEKTPAJIbHBIX LIBETOB, AUCIEPCHUSI CBETA, E€CTECTBEHHAs
PaAMOAKTUBHOCTh, BOSHUKHOBEHHE JMHEHNYATOrO CIEKTpa M3ITyYEHHS)
[0 ONUCAaHUIO HUX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UUECKUX SBJICHUHA B
OKpy>karolieM Mupe (B TOM uucie (U3NYECKUe SBICHHS B MPHUPOJIE:
NPWINBBl W OTJUBBI, JBWKeHUE TIuIaHeT COJIHEYHOM CHCTEMBI,
PEaKTHUBHOE JBWKEHUE JKHUBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHYECKHE BOJHBI, I[yHAMH, 3XO,
LIBETA T€JI, ONTUYECKUE SBJICHUS B MIPUPOJE, OMOIOTMYECKOE NEHCTBUE
BUJUMOTO, YJIbTPa(UOIETOBOTO UM PEHTTEHOBCKOTO  HM3Iy4YCHHI,
€CTECTBEHHbI  pagMOaKTUBHBIH  (OH,  KOCMHUYECKHE  JIyuH,
PaAMOAKTUBHOE H3IIyYEHUE MPUPOJHBIX MHUHEPAIOB, JIEUCTBUE
PaAMOAKTUBHBIX M3JIyYEHU Ha OpPraHuM3M 4YeEJIOBEKa), IpPH 3ITOM
MEPEBOIUTh  MPAKTUYECKYI0  3aJayy B  y4eOHyI,  BBIIEIATH
CYIIIECTBEHHbIC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tl M (PU3NYECKHE SIBICHUA,
UCIIONb3Yysl (PU3NYECKHE BEJIMYUHBI (CpPEeIHAs] U MTHOBEHHAasi CKOPOCTh
TeJa IpU HEPAaBHOMEPHOM JIBH)KEHHH, YCKOPEHHE, IEPEMEILIEHUE, TYTh,
YIJI0Basi CKOPOCTh, CWJIA TPEHUs, CUJIa YNPYTOCTH, CUJIA TSKECTH,
YCKOPEHUE CBOOOJHOTO MAaJIEHUs, BEC Tela, UMIYJbC TEJa, UMITYJIbC
CWJIbI, MEXaHH4YecKkasi padoTa M MOLIHOCTb, MOTEHUUANIbHAS SHEPrUs
TeJa, MOAHATOrO HaJl MOBEPXHOCTBHIO 3€MJIM, NOTCHIMAJIbHAS SHEPTHUS
C)KaTOW TMpPYKUHBI, KUHETUYECKAs] SHEPrus, MOJHAas MeXaHU4ecKas
SHEPrus, NEpPHOJ M YacToTa KoyieOaHWH, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTb CBETAa, IOKAa3aTellb MPEJIOMIICHUS
cpenbl), MpU ONHWCAHUM MPABWIBHO TPAKTOBATH (PU3MYECKHI CMBICI
HCIIONIb3YEMbIX BEJIMYHMH, OOO3HAUYE€HHs] M E€IUHULBI (PU3HYECKHUX
BEJIMYMH, HaXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JTAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEIMYMHAMH, CTPOUTH TpadUKU H3yUYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
MPUHIUI CYNEPHO3UIMU CUJI, NPUHIUI OTHOCUTENbHOCTU [ ammies,
3aK0oHbl HpIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUSI CBETa, 3aKOHbl COXPAHEHHS 3apsSJ0BOT0O M MacCOBOIO
yycen TMpU AIEpPHBIX peakuusx, NP 3TOM J1aBaTh CIIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPa)XKECHMUE;

OOBACHATH (PU3NYECKHUE TMPOLIECCHl M CBOWMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluii  NPaKTUKOOPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUUMHHO-CJIE/ICTBEHHbBIE CBSI3H, CTPOUTHh OOBICHEHHUE U3 2—
3 JOrMyeckux mAroB € ONOPOM Ha 2-3 HW3YyYECHHBIX CBOMCTBA
du3nUecKuX ABICHUM, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pemiaTh pacu€THhle 3adauyd (OMUparoIIMecs Ha cucTeMy H3 2-3
ypaBHEHUH), MCHONAb3Yyd 3aKOHbI U  (POPMYJbl, CBS3bIBAIOIINE
(¢u3nueckrue BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3a/ayu
3aMUChIBaTh KPAaTKOE YCIOBHME, BBISIBISATH HEJOCTAIONIME WM
M30bITOYHBIE JaHHBIC, BHIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUISL pElIeHMs, MPOBOJUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTH
MOJIYYEHHOT0 3HAaUeHUS (PU3HUECKOU BEJINYUHBI,



pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(u3NYECKUX METOOB, UCIOJIb3Ysl ONMUCAHHE MCCIEAOBAHUS, BBIACIATD
IIPOBEPSIEMOE TPEIIOIOKEHUE, OLEHUBATH INPABUIBHOCTh MOPSAIKA
IIPOBE/ICHHS] MCCIIEOBAaHUsA, JEJNaTh BBIBOJbI, HMHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OTIBITOB,;

OPOBOAMUTH OMBITHl [0 HAOMIONECHUIO (PU3WYECKUX SBICHUNA WU
¢u3nyecKkux CBOWCTB TeJ (M3yuyeHUe BTOPOro 3akoHa HeioToHa, 3akoHa
COXpaHEHUs! SHEPI'HH, 3aBUCUMOCTh MEPHOJA KOJEOaHU MPYKUHHOTO
MasATHHKA OT MAacChl rpy3a U KECTKOCTU NPYXKUHBI U HE3ABUCUMOCTb OT
aMIUTATYAbl MajblX KOJEOaHU, NPSAMOJUHENHOE paclpOoCTpaHECHUE
CBETa, pas3joKeHue Oenoro cBeTa B CIHEKTP, H3YYEHUE CBOMCTB
M300pakeHHsI B IUNTIOCKOM 3€pKajie M CBOMCTB M300pakKeHUs MpeAMETA B
coOuparolel TuH3e, HaOJII0/ICHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3ITyYEHUs): CAMOCTOATEIbHO COOMpaTh YCTAHOBKY U3 M30BITOYHOTO
Habopa 00OpyIOBaHMsI, OMHCHIBATH XOJ OIBITA U €r0 PEe3yJbTaThl,
(GbopMyIHpOBaTh BHIBOIHI,

OPOBOAWTh TPU HEOOXOAUMOCTH CEPUI0 TPSIMBIX H3MEPEHHH,
OTpeseNisii CpeAHee 3HAUCHHE H3MEpsieMON BeIUYHHBI ((HOKyCHOE
paccTtosiHie coOuparoniel JMH3bI), OOOCHOBBIBATH BBHIOOp crocoba
U3MEpPEHHUsl (M3MEPUTEIIBHOTO TPUO0pa);

MIPOBOJIUTh HCCJEIOBAHUE 3aBUCUMOCTEN (PU3MYECKUX BEIUYUH C
HCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTb IyTH OT BPEMEHU
P PaBHOYCKOPEHHOM ABMXEHUHM 0€3 HauaJbHON CKOPOCTH, MEPUOa
KOJIeOaHWI1 MaTeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIila OTPaXKEHUsl CBETA OT yrja MaJeHHs U yria NpeJoMIIEHUs OT yria
MaJieHus1): IJIAHUPOBATH MCCIIEIOBAHUE, CAMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (DUKCUPOBAaTh PE3YJIbTAThl MOIYYEHHON 3aBUCUMOCTH
(bU3UYECKUX BEJIMUMH B BUJI€ TAOIUIl U rpadUKOB, AeiaTh BBIBOIBI MO
pe3ynbTaTam HCCIIEIOBAHUS;

MPOBOJIUTHh KOCBEHHBbIE W3MEpPEHUS (U3HYECKUX BEIUYUH (CperHss
CKOPOCTb M YCKOPCHHE Tela INPH pPaBHOYCKOPECHHOM JBI)KCHHH,
YCKOpPEHHE CBOOOAHOTO MAJIEHUs, KECTKOCTh NPYKUHBI, KOADPUIIMEHT
TPEHUS] CKOJBXKEHUS, MEXaHU4eckass padoTa U MOIIHOCTh, 4acTOTa U
MepuoJl KoJieOaHUH MaTeMaTUYeCKOro M MPYKMHHOTO MAasTHUKOB,
ONTHYECKas Cujla CcOOMparolled JIMH3bL, pPATUOAKTUBHBIA  (POH):
MJIAaHUPOBATH U3MEPEHHUSI, COOUPATH KCIEPUMEHTANIBHYIO YCTAHOBKY U
BBIMIOJIHATh ~ M3MEPEHUs, ClIeAysl MPEIJIOKEHHOM  MHCTPYKIIHH,
BBIYMCIIATh 3HAYEHUE BEJIIMYMHBI M aHAJIU3UPOBATh MOJIyYECHHbIE
pEe3yJIbTATHI ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coONoaTh MpaBUjia TEXHUKM 0O€30MacHOCTHM mpu  padore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIE TPU3HAKK H3YUYEHHBIX (PU3NYECKUX MOJIEIICH:
MarepuanbHas TOYKa, a0COJIFOTHO TBEPJIOE TEJO, TOUEUYHBIA UCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHEeTapHasi MOJENb aToMa, HYKJIOHHas
MOJEJIb aTOMHOTO SI/1pa;

XapaKTepU30BaTh MPUHUUIBI JEUCTBUS HW3YUYEHHBIX MNpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA MX ONucaHus (B TOM YHCIIE:
CIUIOMETp, JATYUKHU IOJOKEHHUS, PACCTOSIHUS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, MEpPUCKOI, (oToanmapar, ONTUYECKUE CBETOBO/IbI,
CHEKTPOCKOMN, AO03UMETp, Kamepa BuibcoHa), MCHONB3Yysd 3HAHUA O
CBOMCTBaX (DU3UYECKUX SBJICHUM U HEOO0Xoaumble (U3UYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M  CXEMaTHUYHbIE PHUCYHKHM  H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEpPUTETBHBIX npuOoOpoB u
TEXHOJIOTUYECKUX TMPOLIECCOB MPHU PELICHUU Y4EeOHO-TIPAKTUUYECKUX
3a/1ay, ONTUYECKUE CXEMBI JIJISi TIOCTPOCHUSI M300paKEHU B TIOCKOM
3epKaJie u coOMparole JMH3E;



MPUBOANTH TpHUMEPHl  (HAXOAuTh HWHPOpPMAIMIO O TMpPUMEpax)
MPAKTUYECKOTO HCIONb30BaHUs (DU3MUECKUX 3HAHWIA B MOBCEIHEBHOM
KU3HH ISl 0O0ecTieueHnst 0€30IacHOCTH MPU 0OpaIleHUH C MpuOopaMu
Y TEXHUYECKUMH YCTPOHWCTBAMH, COXPAHEHUsI 3JJOPOBBS U COOIOICHUS
HOPM DKOJIOTHYECKOT0 NTOBEICHUS B OKPYKAIOILIEH CPELE;
OCYIIECTBIATh MOUCK HHPOpMau (U3NYECKOTO COAEPKAHUA B
WNuTepHeTe, caMOCTOSTENBHO (GOPMYIHpPYS TOHUCKOBBIA  3aImpoc,
HAaXOAUTb  IIyTH  ONPEACIICHUS  JOCTOBEPHOCTH  IOJYYEHHOH
uH(pOpMallMd Ha OCHOBE HMMEIOMIMXCSA 3HAHUM M JIOMOJHUTEIbHBIX
HWCTOYHHKOB;

UCIIOJIb30BaTh MPU  BBINOJHEHWM Y4YEOHBIX 33JaHUM  HAy4YHO-
NOMYJSIPHYIO  JTUTEPATypy (PU3MUECKOro COJEep>KaHus, CIPaBOYHBIC
MaTepuasbl, pecypcbl cetu  MHTepHer, BuageTte  IpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi MHDOpMAIMKU U3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE MMCEMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE
uH(GOpPMAaIIMU U3 HECKOJBKUX MCTOYHUKOB (PU3MUYECKOTO COACPIKAHMS,
myOJIMYHO IIPEACTABIATD pe3yabTaThl MIPOEKTHOU 1581051
HCCIIEIOBATENIbCKOM JAEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCITOJIb30BATh
M3YYEHHBI TOHATUIHBIA anmapar HM3y4aemoro pasjeia (QU3UKUd U
CONPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIMEN C y4ETOM OCOOCHHOCTEU
ayAuTOpPUU CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3jie/ioB

DJIeKTpOHHbIe (LM (POBbIe)

KoHnTpoJibHbIE IIpakTuyeckue
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUHN OKPY:KAKIIEr0 MHUPa
bubmuorexa [JOK
1.1 o -
M3HEa - Hayka 0 fpupose 2 https://m.edso00.ru/7f416194
bubnnoreka IIOK
12 Pusirieckie BeMH HibI 2 1 https://m.edso00.ru/7f416194
13 EcrecTBeHHOHay4HBIN ’ 1 bubnnorexka HOK
' METO/I TO3HAHUS https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nuoreka [IOK
21 CTpockue BetecTsa 1 https://m.eds00.ru/7f416194
JIBrkeHue u
2.2 B3aWMOJICHCTBHE YaCTH 2 1 bubmorexa HOK
' A t https://m.eds00.ru/7f416194
BeIeCTBa
53 ArperaTHbl€ COCTOSIHUS 5 bubmuoreka [JOK
' BellleCTBA https://m.eds00.ru/7f416194
Hroro mo pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
but6mmoreka [IOK
1 M
3 CXAHITHCCKOC JIBIDKCHIE 3 https://m.edsoo.ru/7f416194
3.2 WNuepnus, macca, 4 1 bu6muoreka [JOK
' IUTOTHOCTh https://m.edso00.ru/7f416194
3.3 Cwnna. Bunsr cun 14 1 2 but6mmoreka [IOK



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

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

Hroro no pazneny

21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

Hasnenue. [lepenaua

41 JTABJICHUS TBEPIBIMU 3 bu6nmoreka [IOK
' TeJaMU, JXUJIKOCTIMH U https://m.edsoo.ru/7f416194
rasaMu
bubmuorexa [JOK
4.2 JlaBIICHHE KHKOCTH 5 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(EpHOE JTaBJICHHE 6 https://m.edsoo.ru/7f416194
JlelicTBuE ®UJIKOCTH U Tra3a
4.4 Ha IOTpYyXEHHOE B HUX 7 3 bubmmorexa [IOK
' py https://m.edso0.ru/7f416194
TEJI0
Hroro nio pazaeny 20
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6nuoreka [IOK
>1 Pabora u momgocTs 3 1 https://m.edso0.ru/7f416194
bu6nuoreka [IOK
5.2 Hpocteie mexarusMb! S 1 https://m.edso0.ru/7f416194
but6mmoreka [IOK
. M
53 eXaHrHeckas SHeprit 4 1 https://m.edsoo.ru/7f416194
Uroro no pazgeny 14
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO
68 12

YACOB 110 ITPOTPAMME



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 KUIACC

HauMeHOBaHUe Koaun4yecTBo yacoB
Ne dyeKkTpoHHbIe (LM POBbLIE)
pa3zie/ioB H TeM KonTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NnporpaMmMsl padoThI padoThI
Pa3znen 1. TenioBble siBJIeHUS
11 CTpoeHue u CBOMCTBA 7 bubnmnoreka HOK
' BEILECTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 Teroneie mpoueccs! 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 28
Pa3znea 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DNEeKTpUUECKUE 3apAIbl.
2.1 3apsKeHHBIE TeJla U UX 7 1 bubmmorexa HOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMO/JICHCTBHE
59 [TocTostHHBIHM 20 5 7 bubmmoteka [IOK
' SIEKTPUIECKHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2. M
3 AUFHTHPIC ABJICHHA 6 1 L5 https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMarHuTHas 4 bubnuotexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 38
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO
68 4 14.5

YAC

OB I10 ITPOTPAMME



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

HanMeHnoBaHMe KouaunuyecTBO yacoB
Ne DJIeKTpOHHbIe (LM (PpPOBbIe)
pa3ie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NMPOrpamMMbl padoThI padoTbI
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHnudeckoe Bu6 110K
HOJIMOTEKA
11 BH)KCHHUE U CIIOCO0
A t . 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIKMCaHUs
. bu6mmoreka [IOK
1.2 BzaumoneiictBue e
s " 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3aKOHBI COXpaHCHUSA
P 10 3 https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 40
Pa3nen 2. Mexannyeckue Ko1e0aHUs U BOJHbI
21 MexaHudeckue Z 3 bu6nuoreka [IOK
' KoJIeOaHUs https://m.edso00.ru/7f41a4a6
29 MexaHndecKkue BOJIHBI. 8 1 3 bu6nuoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHuTHOE
31 rnoJjie u 5 ) but6mmoreka [IOK
' DIIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Uroro no pazgeny 5



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

Pa3gen 4. CBeToBbI€ ABJICHUSA

41 3aKOHBI 6 5 bubmuorexa [JOK
' pacrpocTpaHeHus CBeTa https://m.edsoo.ru/7f41a4a6
42 JIMH3BI 1 ONTHYECKHE 6 3 bubmuorexa [JOK
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6eaoro 4 5 bu6nuoreka [JOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 16
Pa3zgea S. KBanToBbIe sIBJIeHUA
Hcnyckanue u
5.1 MOTJIOIICHHUE CBETA 4 1 bubmorexa LOK
' HI https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Crpoenue aToMHOro 5 1 bubnmnoreka HOK
' apa https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
>3 AAnepibie peakiuim ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTEe1bHO-0000 A0 IM I MOYJIb
IToBTOpEHME M
6.1 0000mmenne 9 ) but6mmoreka [IOK
' CoJlepsKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knace
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO
102 27

YACOB I10 [TIPOT'PAMME



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




INPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATbI OCBOEHUS OCHOBHOU
OBPA30OBATEJBHOU ITPOT'PAMMbBI OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUN OCHOBHOM OﬁpaSOBaTeHLHOﬁ
nmporpaMmmbl OCHOBHOTI'O oﬁmero 06pa30BaHl/lﬂ

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pasiindaTte ABJICHHA 110 OIMCAHHUIO HX XaPaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPHPYIOIINX JaHHOE (PU3NYECKOE SIBICHUE

1.3

pacrno3HaBaTh IPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOLIEM MUDPE, B TOM
yuciie (pU3NYECKUe SBJICHUS B MPUPOE, IPU ITOM IMEPEBOAUTH MPAKTUUYECKYIO 3a/1ayy B
y4eOHYI0, BBIICTATH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHIA

14

OIMCHIBATh HM3YYCHHBIC CBOWCTBA Tel M (DM3WYECKHUE SIBICHUS, HMCIONB3Ys (pusmueckue
BEJIMYMHBI, TPH OMUCAHWU NPABWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOIB3yEeMBIX
BEIMYMH, WX OOO3HAUYEHUS M EIWHHUIBI (PU3WYECKHX BEIMYWH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOLIME JAHHYIO (DU3MUECKYIO BETUUHMHY C APYTUMU BEIMYUHAMU, CTPOUTH TpaduKu

HN3YUCHHBIX 3aBHCHUMOCTEH (1)I/I3I/IT~I€CKI/IX BCJIMYHH

1.5

XapaKTCprU30BaTb CBOMCTBA TCII, (1)I/ISI/IIIGCKI/IG SIBJICHUA U MPOLECCHI, UCITOJIb3Y U3YUCHHBIC
3aKOHBI, IIPpU 3STOM J[JaBaTb CJIOBCCHYIO (I)OpMy.]'II/IpOBKy 3aKOHa H 3alluCbIBaTb €TI0
MATCMAaTHYCCKOC BbIPAKCHUC

1.6

OOBSICHATH (DPU3UYECKUE SIBICHUS, MPOLIECCH M CBOMCTBA TeJ, B TOM YHUCIIE M B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH MPUYMHHO-CIIEICTBEHHBIE
CBSI3M, CTPOUTH 00BACHEHHE U3 1 — 2 JIOTMYeCKUX IIaroB C ONMopoi Ha 1 — 2 M3y4eHHBIX

CBOMCTBA (pU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pematb pacuy€THele 3a7aud B | — 2 JneicTBHs, MCHONB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBaOIIME (DU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a/layd 3alUCHIBATh
KpaTKoe ycJOBUE, MOACTABIATh (PU3UUYECKHe BETUUYNHBI B (OPMYIIBI U IPOBOJIUTH PACUETHI,
HaxXoJUTh CIPAaBOYHBbIE JlaHHBbIE, HEOOXOAMMBbIE [UId peIIeHUs 3ajad, OIICHHUBATh
PEATMCTUYHOCTD MOJIYyYCHHON (PU3HUECKON BEITMUMHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIM (U3UYECKUX METOJIOB, B
ONMCAaHUU UCCIIEIOBAHUSI BBIACIATH IPOBEPSIEMOE MPENIONIOKEHNE (TUIIOTE3Y), pa3IndaTh
U MHTEPIPETUPOBATH MOJYYEHHBIH pe3yibTaT, HAXOAUTh OLIMOKU B XOJE OIbITA, JENaTh

BBIBOJIBI ITO €T0 pE3yJIbTaTaM

1.9

IMPOBOAUTD OIIBITHI I1O Ha6J'IIO,Z[CHI/IIO (I)I/I3I/I‘-ICCKI/IX SIBJICHUH WU (I)I/I3I/I‘-ICCKI/IX CBOMCTB TeI:
(bOpMy.TII/IpOBaTL MPOBEPACMBIC ITPCATIIOJIOKCHNA, CO6I/IpaTL YCTAHOBKY W3 NPCIIJIOKCHHOT'O
O60py,Z[OBaHI/I${, 3allMChIBATh XO/J OIIbITa 1 (I)OpMYJ]I/IpOBaTB BBIBObI

1.10

BBIITOJIHATL MIPAMBIC U3MCPCHHA C HUCIIOJIb30BAHUCM AHAJIOTOBLIX U LII/I(prBBIX HpI/I60pOB,




3aMMchiBaTh TOKa3aHUs NPUOOPOB € Yy4ETOM 3alaHHOM aOCONIOTHON MOTrPEeHIHOCTH
U3MEpEHUI

1.11

MIPOBOJIUTH HCCJIEJOBAHUE 3aBUCHUMOCTH OJHOM (PU3MUECKOW BEIMYUHBI OT APYrod C
UCTOJB30BAHMEM TNPAMBIX HM3MEPEHHMH, Y4YacTBOBaTh B IUIAHHUPOBAHUU Y4E€OHOTO
UCCIIEIOBaHMsI, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIenys IMPeIOKEHHOMY
I1any, GUKCUPOBATH PE3yIbTATHI MOTYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEJIMYUH B BHJE

MPCAJIOKCHHBIX Ta6JII/II_[ u I‘pa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHNA

1.12

MPOBOAUTh KOCBEHHBbIE HW3MepeHUs (PU3MUECKUX BEIUYMH, CJeays MpenoKeHHOU
MHCTPYKLHUU: TPU BBINOJIHEHUN U3MEPEHH coOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBIYUCIISATH 3HAYEHHE HCKOMOM BETUYMHBI

1.13

co0Jro1aTh MpaBmiIa TEXHUKHU OE30MACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

YKa3bIBaTb MPHUHIUIIBI HeﬁCTBHH HpI/I60pOB N TCXHHYCCKHX YCTpOﬁCTB, XapaKTCpHU30BaATb
IIPUHIHAIIBI JIEeHUCTBUS HU3YUCHHBIX HpI/I60pOB N TCXHHYCCKHX YCTPOﬁCTB C INOMOIIBIO HX
OIMKUCaHUs, HUCIIOJIB3yd 3HAHHUA O CBOMCTBaxX (1)I/ISI/I‘ICCKI/IX SIBJICHUH | HCO6XOI[I/IMBIG
(I)I/ISI/ILICCKI/IG 3daKOHbI 1 3aKOHOMCPHOCTHU

1.15

NPUBOJIUTH TOpuUMephl (HaXoAWTh HH(POpPMALMIO O TMpUMepax) MPAKTUYECKOrO
UCIONIb30BaHUs (U3UYECKUX 3HAHWW B TOBCEAHEBHOW JKM3HHM Ui oOOecreueHus
0€30MacHOCTH MPHU OOPAIEHUH C IPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHECHUS
3JI0pOBbS U COOIOACHUS HOPM DKOJIOTUYECKOTO MMOBEACHHS B OKPY>KaIOLIeH cpeze

1.16

OCYIIECTBIISITh OTOOP HCTOYHUKOB HH(POpMAIMK B ceTH VIHTEpHET B COOTBETCTBUHU C
3aJJaHHBIM TTOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAHUM W MYyTEM CPABHECHUS
Pa3IMYHBIX UCTOYHUKOB BBIJICTSATH HHPOPMAIINIO, KOTOPAs SIBISETCS MPOTUBOPEUYNBON WITH

MOXET OBITh HEOCTOBEPHOM

1.17

UCMOJb30BaTh TPHU BBHIMOJIHEHUH YUYEOHBIX 33/JaHUN HAayYHONONYJSPHYIO JUTEpaTypy
(bu3nYecKoro cojep:kaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMamMH KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpazoBaHus HHPOPMALUU U3 OJTHOW 3HAKOBOM
CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBCHHBIC KpaTKHWE MUCHMEHHBIC M YCTHBIC COOOIICHHSI Ha OCHOBE 2 — 3
HMCTOYHUKOB HMH(pOpMaIUKu (U3HUYECKOTO COACPKAHUSA, B TOM YHCIE MyOIMYHO JIeTaTh
KpaTKue COOOIIEHUsI O pe3yibTaTax IMPOEKTOB WM y4E€OHBIX HCCIIEIOBAHHM, MPH TOM
TPaMOTHO HMCTOJIB30BaTh U3yUYEHHBIN MOHATUMHBINA anmapar Kypca (pU3uKu, COMPOBOXKIAThH

BBICTYIUICHHE NIPE3CHTALIUEN

1.19

IIpHU BBITOJHCHUHA y‘IC6HHX IIPOCKTOB U HCCIIeIOBaHUM pacnpeacissaThb 00513aHHOCTH B
rpymnime B COOTBCTCTBUU C INOCTABJICHHBIMU 3aJjladaMHU, CICAUTH 3a BBIIIOJIHCHUCM IIJIaHA
HCﬁCTBHﬁ, aJICKBAaTHO OIICHUBATb COOCTBEHHBIH BKJIax B JACATCIIBHOCTH TPYIIIILI,
BBICTpanBaTh KOMMYHHUKATUBHOC BSaHMOHCﬁCTBHC, YUYUTBIBAS MHCHUC OKPYKAIOIINUX




8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUN OCHOBHOM OﬁpaSOBaTeHLHOﬁ
nmporpaMmmbl OCHOBHOTI'O oﬁmero 06pa30BaHl/lﬂ

11

HCIIOJIb30BaTh IMOHATHA

1.2

pasiindaTth ABJICHHUA 110 OIMCAHHUIO HX XapPaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUE

13

pacrno3HaBaTh IPOSBICHHE U3YYEHHBIX (PU3MUECKUX SBICHUIN B OKPYXKAIOLIEM MUDPE, B TOM
yucie (U3NYecKue SBICHUS B MPUPOJAE, MPU 3TOM IMEPEBOIUTH MPAKTHUECKYIO 33/1a4y B
y4eOHYI0, BBIIETATH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUIA

14

OIMCHIBATh HM3YYCHHBIE CBOWCTBA Tel M (DU3WYECKHUE SIBICHUS, HMCIONB3Ys (pusmueckue
BEJIMYMHBI, TPH OMUCAHWU NPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOIb3yEeMBIX
BEIMYMH, OO0O3HAUYECHUS W EAWHUIBl (U3NYECKUX BEIMYMH, HAXOAUTh (HOPMYIIHI,
CBSI3bIBAIOLIME JAHHYIO (PU3MUECKYIO BEIUUYHUHY C APYTUMU BEIMUYUHAMU, CTPOUTH TpaduKu

HN3YUCHHBIX 3aBHCHUMOCTEH (1)I/I3I/IT~I€CKI/IX BCJIMYHH

1.5

XapaKTCpHU30BaTb CBOMCTBA TCII, (1)I/ISI/I‘IGCKI/IG SIBJICHUA U MPOLECCHI, UCIIOJIb3Ys U3YUYCHHBIC
3aKOHBI, IIPpU 3STOM J[JaBaTb CJIOBCCHYIO (I)OpMy.]'II/IpOBKy 3aKOHa H 3alliuCbIBaTb €TI0
MAaTCMAaTHYCCKOC BbIPAKCHUC

1.6

OOBSACHATH (PU3NYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIABIATh IPUUYUHHO-CIEACTBEHHBIE CBSA3H,
CTPOUTH 00BsICHEHHE U3 | — 2 JTOrMYeCKUX LIaroB ¢ NOMOIIbI0 1 — 2 M3y4eHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pematb pacy€THele 3a7aud B 2 — 3 JeicTBMS, MCHONB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBaONIME (PU3MUYECKHE BEJIWYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a/layd 3alUCHIBATh
KpaTKO€ YCIIOBHE, BBISBIIATh HEJOCTATOK JAHHBIX JJIS PELICHUS 3a1a4M, BBIOMPATh 3aKOHBI
u (opmynbl, HeoOXOAMMbIE Il €€ pEeLIeHHs, MPOBOAUTh pPAacYéThl U CpPaBHUBAThH
MOJTyYeHHOE 3HaYeHHEe (PU3NUECKOIl BETMUMHBI C U3BECTHBIMU TAHHBIMU

1.8

pacrio3HaBaTb HpO6J’IeMI>I, KOTOPLIC MOXXHO PCIIWUTH IPHU IMOMOLIU (1)I/I3I/I‘~I€CKI/IX METOI0B,
HCIIOJIB3YA OMMMCAHUEC UCCICAO0BAaHNA, BEIACIIATH IIPOBECPIACMOC IPCAINIOIOKCHUE, OLICHUBATH

IMPaBHUJIbHOCTD IOPsJAKa MPOBCACHUA UCCIICAOBAHNsA, 1€J1aTbh BIBOJbI

1.9

IMPOBOAUTL OIIBITHI 1O Ha6J'IIO,Z[CHI/IIO (1)I/I3I/I‘-ICCKI/IX SIBIICHUI WIIH (I)I/IBI/I‘-ICCKI/IX CBOICTB TeI:
(bOpMy.TII/IpOBaTB MMPOBEPACMBIC IIPCAIIOJIOKCHNA, CO6I/IpaTB YCTAHOBKY H3 NIPCIIJIOKECHHOT'O
O60py,Z[OBaHI/I${, OIIMChIBATH XOJ OIIbITAa U (I)OpMYJ]I/IpOBaTB BBIBOJbI

1.10

BBIIIOJIHATDE IMPAMBIC U3MCPCHUA C HCIIOJIB30BAHUCM AHAJIOT'OBBIX HpI/I60p0B N JaT4YUKOB




¢bu3NyYecKUX BENWYMH, CpPAaBHUBATh pe3ylbTaTbl H3MEPEHUH C y4ETOM 3aJaHHOU
a0COIOTHON MOTPEIIHOCTH

1.11

MPOBOANTH WCCIEAOBAHNUE 3aBUCHMOCTH OJHOW (PU3NYECKOW BEIWYMHBI OT JPYrou ¢
WCIIOIb30BAaHUEM NPSIMBIX M3MEPEHUH: IJIAHUPOBATh MCCIEAOBAHHUE, COOMPATh YCTAaHOBKY
U BBHIMOJHATH HW3MEPEHUS, CIEAys MPEAIOKECHHOMY IUIaHy, (UKCHPOBATH PE3YNbTAThI
MOJIYYEHHOW 3aBHCHMOCTH B BHJIE€ TaONHIl M TpadUKOB, JeJIaTh BBIBOJBI MO PE3yJbTaTaM
HCCIEA0BAHUS

1.12

MPOBOAUTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEJIMYMH: IUIAHUPOBATH H3MEPEHMUS,
coOuparh SKCIEPUMEHTAIbHYI0 YCTaHOBKY, CJEIysl NpPEIIONKEHHOW WHCTPYKLUUU, U
BBIYUCIISTH 3HAUCHUE BETHUNHBI

1.13

co0Jro1aTh MpaBmiIa TEXHUKHU OE30MACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

XapaKTCPHU30BaThb IIPHUHIUIIBI JIeHUCTBUS HN3YUCHHBIX HpI/I60p0B H TCXHUYCCKUX YCTPOﬁCTB C
OHOpOfI Ha HX OIIHCaHUs, HCIIONB3YydA 3HAHHUA O CBOMCTBaX (I)I/I3I/I‘ICCKI/IX SIBJICHUH U
H606XOI[I/IMBIG (1)I/ISI/I‘I€CKI/IC 3aKOHOMCPHOCTH

1.15

paciio3HaBaTb IIPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC HpI/I60pr 10 CX€MaM
n CXCMaTHUYHBIM pUCYHKaM, COCTaBJIAThb CXCMbI QJICKTPHUUYCCKUX ueneﬁ C
MOCJICAOBATCIIbHBIM W IMMAPAJUICIIBHBIM COCAUMHCHUCM JJICMCHTOB, pa3jinvdas YCJIIOBHBIC
0003HaYEHHSI DIIEMEHTOB QJICKTPHUUICCKUX Heneu

1.16

[PUBOJUTL HOpUMEpPhl  (HAXOAUTh HMH(OpPMALMIO O IpPUMEPax) MPAKTUYECKOTO
WCTOJNB30BaHUST (PU3MYECKMX 3HAHWH B TIOBCEIHEBHOW JKMU3HU Uil OOecredeHus
0e30macHOCTH IpU 00palIeHNH ¢ MPUOOPaMH U TEXHUIECKUMHU YCTPOWCTBAMH, COXPAHEHUS
3JI0pOBbsI U COOJIFOJICHHUS HOPM KOJIOTHYECKOT0 MOBE/ICHUS B OKPYXKAIOLIEH cpeie

1.17

OCYHICCTBIIATL ITOUCK I/IHq)OpMaI_II/II/I (1)I/ISI/I‘IGCK01"0 COACpIKaHUA B CCTU I/IHTepHeT, Ha
OCHOBE MMEIONIUXCS 3HAHUN U HYTCM CpaBHCHHA JOMOJHUTCIIbHBIX HCTOYHUKOB BbIACIATDH
I/IH(I)OpMaI_II/Ho, KOTOpAas ABJISICTCA HpOTHBOpe‘{I/IBOﬁ WA MOXKET OBITh HeI[OCTOBepHOﬁ

1.18

HCIOJIb30BaTh IPH BBIMOJIHEHWH YYEOHBIX 3aJaHUl HAyYHO-TIOMYJISIPHYIO JIMTEpaTypy
($U3MYECKOTO COJIEep)KaHUs, CIIPaBOUHBbIE MaTepHallbl, pecypchl cetu MHTepHeT; BiIaaerh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHusl HHPOPMAIMK U3 OJTHOM 3HAKOBOU
CHCTEMBI B IPYTYIO

1.19

co3/laBaTb COOCTBEHHBIE IMCBMEHHbIE M KpaTKWE YCTHbIE COOOIIeHus, 00o0Imas
UHpOpPMALMI0O M3 HECKOJIBKUX HCTOYHMKOB (PU3MUECKOrO COAEp)KaHUS, B TOM 4YHCIIE
nyOJINYHO TPEACTABIATh PE3yabTaThl MPOEKTHOM MM MCCIEe0BATENbCKON JAEATeNbHOCTH,
IpU 3TOM TPAMOTHO HCMOJIb30BATh W3YYEHHBIH MOHATUHHBIA ammapar Kypca (U3UKH,
COIIPOBOXAATH BBICTYIIJICHHUE NTPE3EHTALIEN

1.20

IpU  BHIIOJHEHUH YYEOHBIX TMPOEKTOB U HCCIENOBAaHUN (PU3UYECKUX IPOIECCOB
pacnpenenartb 00s3aHHOCTM B TpYNIEe B COOTBETCTBUU C IIOCTAaBICHHBIMU 3a/ladaMH,
CIIEITH 32 BBINOJHEHUEM IIJIaHA JCHCTBUM U KOPPEKTHUPOBATH €r0, aJIEKBaTHO OLICHUBATh

COOCTBEHHBIN BKJIad B JCATCIBbHOCTH TIPYIIIbI, BBICTPAWBATH KOMMYHHKATHBHOC




B3aMMOJICIICTBHE, TPOSBIISASL TOTOBHOCTD pa3periaTh KOH(QIUKTHI

9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM OﬁpaSOBaTeHLHOﬁ
nmporpaMmmbl OCHOBHOTI'O oﬁmero 06pa30BaHl/lﬂ

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pas3iiniaThb ABJICHUSA 110 OMMUCAHUIO UX XaPaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIOIIUX JIaHHOE (PU3UIECKOE SIBJICHUE

13

pacrno3HaBaTh NPOSBICHHE U3YUYEHHBIX (PU3MUECKUX SBICHUIN B OKPYXKAIOLIEM MUPE, B TOM
yuciie (PU3NYECKUe SBICHUS B MPUPOIE, IPU ITOM IMEPEBOAUTH MPAKTUUYECKYIO 3a/1ayy B
y4eOHYI0, BBIIETATH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUIA

14

OIMCHIBATh HM3yYCHHBIE CBOWCTBA TEN M (DU3MYECKHE SIBJICHUS, HCIONB3YS (PU3HMUECKUE
BEJIMYMHBI, TPH OMUCAHWU NPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOIb3yEeMBIX
BEIMYMH, OO0O3HAUYECHUS W EAWHUIBl (U3NYECKUX BEIMYMH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE TAaHHYIO (DU3MYECKYIO BETHYUHY C IPYTHMMH BETHUYNHAMH, CTPOUTD IpaduKu

HN3YUCHHBIX 3aBHCHUMOCTEH (1)I/I3I/IT~I€CKI/IX BCJIMYHH

1.5

XapaKTCpHU30BaTb CBOMCTBA TCII, (1)I/ISI/I‘IGCKI/IG SIBJICHUA U MPOLECChI, UCITOJIb3Y U3YUCHHBIC
3aKOHBI, IIPpU 3STOM J[JaBaTb CJIOBCCHYIO (I)OpMy.]'II/IpOBKy 3aKOHa H 3alliuCbIBaTb €TI0
MAaTEMaTUUCCKOC BBIPAKCHUC

1.6

OOBSACHATH (PU3NYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIABIATh IPUUYUHHO-CIEACTBEHHBIE CBSA3H,
CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKUX MIAroB ¢ MOMOMIBIO 2 — 3 M3Y4YEeHHBIX CBOWCTBA

(bu3NYeCKUX SIBICHUN, GU3NYECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIC 337a4M (OMMpAroIIMecs Ha cUcTeMy U3 2 — 3 ypaBHEHUH), UCTIOIb3Ys
3aKOHBI U (OPMYIIbI, CBA3BIBAIONINE (PU3MUYECKHE BEIMUYMHBI: HA OCHOBE aHaJIM3a YCIIOBHS
3aJ]auy 3aMUChIBaTh KPaTKOE YCIOBHE, BBISBIISATH HEJOCTAIOLINE WIN N30BITOUHBIE JJAHHBIE,
BbIOMpPATh 3aKOHBI U (OPMYIbI, HEOOXOAWMBIE MAJSl pEIIeHUs,, NPOBOJUTH PACUETHI U
OLIEHUBATh PEATTMCTUYHOCTD MOJYYEHHOTO 3HAUCHHSI (PU3MUECKON BEJINUMHBI

1.8

pacrno3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXXHO PCIIMTH IIPHU ITOMOIIHN (1)I/I3I/IT-ICCKI/IX METO0B,
HCIIOJIB3Yyd OMNHMCAHUC HCCICAOBAHUs, BBIACIIATE IMPOBEPACMOC MPEATNIOI0KECHUC, OLICHHUBATH
MMPaBUJIBHOCTb ITOPAAKa MPOBCACHHA HCCICAOBAHMA, OCJIATh BBIBOJAbLI, MHTCPIPETHPOBATH

pe3yNbTaThl HAOIIOICHHI 1 OITBITOB

1.9

IMPOBOAUTDL OIIBITHI 1O Ha6J'IIO,Z[CHI/IIO (I)I/I3I/I‘-ICCKI/IX SIBJICHHH WU (1)I/I3I/I‘IGCKI/IX CBOMCTB TeI:
CaMOCTOATCIIbHO C06HpaTB YCTAHOBKY U3 HU30BITOYHOTO Ha60pa 060pYIlOBaHI/ISI, OIINChIBATH




XO/JI OTBITA U €0 Pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI

1.10

MPOBOJUTH TPU HEOOXOJUMOCTH CEPHIO TPSAMBIX H3MEPEHHH, ONpeaessst cpenHee
3HAYCHUE M3MepseMOl BelMWYMHB ((POKYCHOE pacCTOSHUE COOHUpAIOUICH —JIMH3bI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEpPEHUS (M3MEPUTETHHOTO TPrbOopa)

1.11

IIPOBOAWUTE HCCIECAOBAHUE 3aBHCHUMOCTEH (1)I/I3I/ILICCKI/IX BCJIIMYHUH C HCIIOJIB30BaHUEM
IIPAMBIX H3MepeHHﬁZ IUIAaHUPOBATb HMCCICAOBAHUC, CaAMOCTOATCIIbHO CO6I/IpaTB YCTAaHOBKY,
(bl/IKCI/IpOBaTB PE3YIBTATHI HOJ'Iy‘IGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/ILICCKI/IX BCJIMYHMH B BHIAC
Ta6J'II/IHI/I I‘pa(bI/IKOB, ACJIaTh BBIBOAKI 110 PE3yibTaTaM MCCICA0OBaHMA

1.12

MPOBOJIUTh KOCBEHHBIE H3MEPEHHUs (DU3NYECKMX BEIMYHMH: IUIAHUPOBATh HW3MEPEHUs,
coOMpaTh HKCHEPUMEHTAIBHYI0 YCTAaHOBKY ¥  BBINOJHATH HM3MEPEHHA, CIEenys
IPEIIOKEHHOM HMHCTPYKLUHU, BBIUHCIATH 3HAYCHUE BEJIMYMHBI M AHAJIM3UPOBATh

MOJyYEHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOM MMOTPEMIHOCTH U3MEPEHUI

1.13

coOIIOAaTh MpaBUiia TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000pyAOBaHUEM

1.14

pa3jindaTb OCHOBHBIC ITPU3HAKU HN3YUCHHBIX (1)I/IBI/I‘ICCKI/IX MOHeHeﬁZ MaTceprajibHasd TOYKaA,
a0COJIFOTHO TBépI[O@ TCIIO, TOYEUHBIM HMCTOYHUK CBCTA, JIy4, TOHKas JIMH34, IUIAHCTapHas
MOJCJIb aTOMa, HYKJIOHHAS MOJCJIb aTOMHOTI'O fApa

1.15

XapaKTepu30BaTh MPUHIIMIIBI IEHCTBHS H3yYCHHBIX MPHOOPOB M TEXHHUYECKUX YCTPOUCTB C
OMOpO HAa WX ONHUCAHWS, HCIONB3YS 3HAHUS O CBOMCTBAaX (U3NYECKUX SBICHUH H

HE00X0AUMBIC (PU3NIECKHE 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BATh CXEMBl M CXEMAaTUYHbIE PUCYHKH H3YYCHHBIX TEXHHUYECKHX YCTPOICTB,
M3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTMYECKUX IPOIECCOB IPHU pEIIeHUH YydeOHO-
NPaKTHYECKUX 3aJad, ONTHYECKHE CXEMBI JJIsl MOCTPOCHUS W300paXEHHH B IUIOCKOM
3epKase 1 coOuparone JIMH3e

1.17

NPUBOJUTh TOpUMEphl  (HAXOAUTh HMH(OpPMaLMIO O MpUMEpax) MPaKTUYECKOrO
UCIOJIb30BaHUsl (U3NYECKUX 3HAHUNW B IIOBCEJHEBHOM JKHM3HM i oOecreueHus
0€30MMacHOCTH MPU OOPALIEHUH C TPUOOPAMU U TEXHUYECKUMU YCTPONCTBAMHU, COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 MOBE/ICHUS B OKPYXKAIOLIEH cpeie

1.18

OCYHICCTBIIATEL IMOUCK I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘-ICCKOFO COACpKaHnd B CCTHU I/IHTepHeT,
CaMOCTOATCIIbHO (I)OpMy.]'Ipr;[ MMOMCKOBBIN 3aMpocC, HAXOAUTb WYTHU OIPCACICHUS
AOCTOBCPHOCTU nonyquHoﬁ I/IH(I)OpMaL[I/II/I Ha OCHOBE HMEKIINXCA 3HAaHUA H
JAOIIOJITHUTCIIBHBIX UCTOYHHUKOB

1.19

WCIIOJIb30BaTh IPH BBIMOJIHEHUN YYEOHBIX 3aJaHUl HayYHO-TIOMYJISIPHYIO JIMTEpaTypy
(bu3MYECKOTo CoNepiKaHus, CIIpaBOYHBbIE MaTepHalbl, pecypchl cetu MHTepHeT; Biaaerh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHusi HHPOPMAIMH U3 OJTHOM 3HAKOBOU

CUCTEMBI B IPYTYIO

1.20

co3aaBaThb COOCTBEHHBIE MMCbMEHHBIE U YCTHBIC COO6IJ_ICHI/ISI Ha OCHOBC I/IH(I)OpMaI_II/II/I us3
HCCKOJBKHNX MCTOYHHUKOB (I)I/I3I/I‘-ICCKOF 0 COACPpIKaHU, Hy6J'IPI‘IHO MPCACTABJIATH PC3YJIbTATHL




MIPOEKTHON MJIM MCCIIEI0BATENbCKOW AESTeNbHOCTH, MPU 3TOM TPaMOTHO HCIOJIb30BaTh
M3YYCHHBI TOHATUMHBIN anmapaT HW3y4aeMmoro pasfena (U3MKH M COIMNPOBOXAATH
BBICTYIUICHHE MTpe3eHTAINel ¢ yuéTOM 0COOEHHOCTEH ayJUTOPHHI CBEPCTHUKOB

1.21

IpPU  BBINIOJHEHUM YYEOHBIX TMPOCKTOB U HCCICIOBAaHUN (PHU3UYECKHX TIPOIECCOB
pacmipenenarth OO0s3aHHOCTH B TPYNIE B COOTBETCTBUU C TIOCTABICHHBIMU 3a/ladaMH,
CIEAUTH 32 BBIIIOJIHEHUEM IUIAHA JACHMCTBUI U KOPPEKTUPOBAThH €ro, aJIEKBaTHO OLICHUBATH
COOCTBEHHBI BKJIAJ] B JACSITEIBHOCTh TPYIIBI, BHICTPAUBATh KOMMYHHKATHBHOE
B3aNMMOJICHCTBHE




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA 7 KJIACC

Kon pa3znena

Kona »inemenTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B TIO3HAHWM OKPY)XXAIOIIEI'O MHUPA

11 Ouzuka — Hayka o mnpupone. SBnenus npupoabl. DusWUecKHe SBICHUS: MEXaHUYCCKUE, TEIUIOBEIE,
AIIEKTPUYIECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE
12 Ouznyeckue BeNUYUHBL. V3Mepenue ¢usznueckux BennynH. Pusnyeckue npudopsl. IlorpemHocts U3MepeHuii.
' MesxtyHapoiHasi CUCTEMa €UHUI]
13 EctecTBeHHOHAYYHBI METOJ MO3HAHUS: HAOJIOJCHUE, TTOCTAHOBKA HAYYHOTO BOMPOCA, BBIABHIKCHHE THIIOTE3,
1 IKCIIEPUMEHT IO MPOBEPKE THIOTE3, 00BICHEHUE HAOIFO1aeMOTO SIBJICHUS
1.4 Onucanne PU3NYECKUX SBJICHUN C TIOMOIIBIO MOJIETICH
[TpakTrueckue pabOThI:
N3mepenue paccTOsSTHUMN.
1.5 N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.
Omnpenenenue pasMepoB MalbIX TEN.
H3mepenue TeMiepatrypsl Py MOMOIITH KHUIKOCTHOTO TEPMOMETPA M TATYHKA TeMITepaTyphl
I[TEPBOHAYAJIbHBIE CBEJIEHM S O CTPOEHNU BEIIECTBA
2.1 CtpoeHue BelecTBa: aTOMbl U MOJIEKYIIBI, UX pa3Mepbl. OMBITHI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEIIECTBA
22 JIBmkenne dactul] BemiecTBa. CBs3b CKOPOCTH JIBHDKEHHUSI YACTHI[ C TEMIIEpaTypoil. BpOyHOBCKOE JBHMIKEHUE,
' nuddy3us
2.3 B3aumoieficTBre YacTHI BEIIECTBA: MPUTSHKEHUE M OTTAIKHBAHHE
2 24 ArperaTHbIe COCTOSIHHS BEIIECTBA: CTPOSHHUE Ta30B, KHUJIKOCTEH U TBEPABIX (KPUCTAUTMISCKUX ) Tell. B3anMoCBs3h
MEXJTy CBOMCTBAMH BEIICCTB B PA3HBIX arperaTHBIX COCTOSHUSAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSHUMN BOIBI
[TpakTrueckue pabOThI:
26 OrneHka IraMeTpa aToMa METOJIOM PSIIOB (C UCIoIb30BaHueM (potorpaduii).
' OnbIThI 1O HAOIIOIEHUIO TETJIOBOTO PACIIUPEHUS ra30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHHS
3 JIBOKEHUE U B3AMMOJIEMCTBHUE TEJI

3.1

Mexannueckoe nBrkeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUYKEHUE




3.2

Cxopoctb. CpefHsisi CKOPOCTb IPY HEPABHOMEPHOM JABMKEHUU. Pacuér myTu U BpEMEHHU JBUIKCHMUS

SIBnenne HHCPIUH. 3aKoH HUHCPLUH. B3aHMOﬂCﬁCTBHe TEJI KaK IpU4YrHa U3MCHCHHSA CKOPOCTH ABHXKCHHUSA TCII.

33 Macca kak Mepa MHEPTHOCTH TeJla
3.4 [TnotHOCTH BemecTBa. CBsI3b MJIOTHOCTH C KOJIMYECTBOM MOJICKYJT B €IUHUIIE 00BhEMA BElIeCTBA
3.5 Cua Kak XxapaKTepUCTHKa B3aUMOAEHCTBHS Tel
3.6 Cuna ynpyroctu u 3akoH ['yka. I3mMepeHue Cuiibl ¢ TOMOIIBIO JHHAMOMETPA
3.7 SIBnenue TAroteHus U cuia tskectu. Cuila TSXKECTH Ha Jpyrux Iuianerax. Bec tena. HeBecomocTs
3.8 Cuna tpenusi. TpeHne CKOJIbKEHUS U TPEHUE MOKosA. TpeHne B IpUPOAe U TEXHHUKE
3.9 CrnoxeHue CuJil, HallpaBJIEHHBIX 110 OJJHOM npsiMoil. PaBHopelcTByOIast cuil
[TpakTrueckue pabOThI:
Omnpeznenenne CKOPOCTH PABHOMEPHOTO IBMKEHUS (IIApUKa B )KUAKOCTH, MOJICITH JICKTPUIECKOTO aBTOMOOWIIS U
310 tak jainee). OnpeneneHue cpeiHeldl CKOPOCTH CKOJIbKEHUs OpycKa WM IIapHKa IO HAKIOHHOW IJIOCKOCTH.
' Omnpenenenue mWIOTHOCTU TBEPAOro Tena. ONbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTshKeHUs (AeopMariim)
NPYKUHBI OT MPHJIOKEHHON CHITbl. OTBITHI, JEMOHCTPHPYIONINE 3aBUCHMOCTh CHITBI TPEHUS CKOJIBKEHHS OT Beca
TeJIa ¥ XapakTepa COMPHUKACAIOIINXCS IIOBEPXHOCTEH
311 Ousnyeckue sSBICHUS B TPUPOJIC: IPUMEPHI IBIDKEHUS C PA3IMYHBIMUA CKOPOCTSIMH B )KUBOW M HEKUBOH NPHPOJIE,
' NEVICTBHE CUIIBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTpoucTBa: TMHAMOMETP, MOAUIMITHUKN

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1 JaBnenue TBEpaoro Tena. CrnocoObl yMEHBIIECHHS U YBETHUCHHS! JaBICHUS

4.2 JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHHS Ta3a OT 00bEMa, TeMITepaTyphl

4.3 [Tepenaya naBneHust TBEPABIMH TEJIAMU, KUAKOCTSIMU U razaMu. 3akoH [Tackais. [lHeBMaTHUeCKHEe MaITMHbI

44 3aBUCHUMOCTh JaBJIEHUS KHUJAKOCTH OT IIyOuHbl. ['mapocrarnyeckuit mnapagokc. CooOmarouiecs: Cocyabl.
' ['unpaBnuyecKkrue MeXaHu3Mbl

45 Atmocdepa 3emsn u atMmocdepHoe naBieHue. [IpudnHbI CyiecTBOBaHUS BO3AYIIHONW 000104k 3emian. OmnbIT
' Toppuuesnnu. 3aBUCUMOCTb aTMOC(EPHOTO JaBJICHUS OT BHICOTHI HaJl YPOBHEM MODS

4.6 N3mepenne armocheproro nasnenus. [Ipubopsl 1ist u3mMepeHus: aTMoCPEPHOTO JTaBICHUS

4.7 JleiicTBHE )KUAKOCTH U Ta3a Ha NOTrpyKEHHOE B HUX TeNo. BrITankuparomas (apxumeoBa) cuia. 3akoH Apxumena




4.8

IInaBanue Ten. Bo3nyxonnasanue

[TpakTrueckue paboThI:
HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJe OT 00bEMa MOrpyKEHHOM B KUAKOCTh yacTu Tena. Onpenernenue
BBITAJIKUBAIOIIECH CHJIBI, JEMCTBYIOLIEH Ha Teno, MOrpyXEHHOE B JKUAKOCThb. [IpoBepka HE3aBUCUMOCTHU

49 BBITAJIKUBAIOLIEH CHUJIbI, JACHCTBYIOIIEH Ha TEJIO B JKMAKOCTH, OT Macchl Tena. OMNBIThL, JAEMOHCTPUPYIOLINE
3aBUCUMOCTH BBITQJKUBAIONIEH CHJIBI, JCHCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT 00BEMA MOTPYKEHHON B KUIKOCTH
YacTU TeJa M OT IUIOTHOCTH XUAKOCTH. KOHCTpyupoBaHHE apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpenenaeHue e€ rpy30no1bEMHOCTH

4.10 dusnyecKue SBICHUS B IPUPOJIC: BIUSIHUE aTMOC(HEPHOTO JaBJICHUS HA )KHBOW OPTaHH3M, IJIaBaHUE PHIO

411 TexHuyeckue ycTpoWCTBa: COOOUIAIOIIMECS COCYbl, YCTPOHCTBO BOJOMPOBOJAA, THAPABIMYECKUN Mpecc,

MaHOMETp, 6apoMeTp, BEICOTOMED, MOPIIHEBOI HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, SHEPT'UA

5.1 Mexanudeckas padbora
5.2 MexaHnueckas MOIIIHOCTb
5.3 ITpocTble MexaHU3MBI: pbyar, OJIOK, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBECHs pblyara
5.4 [TpumeHeHre npaBuiia paBHOBECHUS pbldara K OJIOKY
55 «3onotoe npaBusio» Mmexanuku. Koapduurent nonesnoro neictBus Mexann3moB. [IpocTeie MexaHU3MBbI B OBITY U
' TEXHUKE
5.6 [loTeHumanbHast SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5.8 ITostHas MexaHnyeckast SJHEprysl. 3aKOH U3MEHEHMS U COXPAHEHNSI MEXaHUUECKON SHEPTUU
[TpakTrueckue pabOThI:
5.9 ###Par##0npenenenne pabOThl CHUIIBI TPEHUsT NPU PABHOMEPHOM JBMKEHHM Tella 10 TOPU30HTAIbHOMN
' noBepxHoctu. MccnenoBanne ycnosnid paBHoBecus peryara. M3smepenune KIIJI mHaknonHoM muiockoctu. M3ydenue
3aKOHA COXPaHEHUs MEXaHNYeCKON SHEprUu
5.10 ®dusnyecKue ABICHUs B IPUPOJIE: PbIYaru B TEJIC YEIOBEKA
511 TexHU4YeCKHe YCTpPOWCTBA: pbIYar, MOJBIKHBIA M HEMOJBWIKHBIN OJOKH, HAKJIOHHAs IIJIOCKOCTh, IPOCTHIC

MEXaHU3MBI B OBITY




8 KUIACC

Kon pa3znena

Koxa »inemenTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TEIUJIOBBIE ABJIEHU A

6.1 OcHOBHBIE MOJOXKEHUS MOJICKYJISIPHO-KMHETHYECKOW TEOpPHM CTPOEHHS BellecTBa. Macca U pa3Mepbl MOJICKYI.
' OnBITHI, MOATBEPKAAIONINE OCHOBHBIE MOJIOKEHUS MOJICKYIISIPHOKUHETUYECKONH TEOPUU

6.2 Mopenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucramummueckne u aMmopHBbIe Tea

6.3 OObsicHeHHE CBOWMCTB Ta30B, KHJIKOCTEH M TBEPIABIX TN HA OCHOBE MOJOXKEHHH MOJIEKYISIPHOKHHETUYECKOU
' Teopuun

6.4 CMauuBaHue ¥ KalWUISIPHbIE SIBICHUS

6.5 TennoBoe pacHIMPEHHUE U CKATHE

6.6 Temmeparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TETNIOBOTO JIBUKECHUS YaCTHI

6.7 Buytpennss sHeprusi. CriocoObl N3MEHEHUS! BHYTPEHHEH SHEPTruu: TeIIonepeaaya i coBepiieHne padboThl

6.8 Bunbl Terionepenayn: TeIIONPOBOIHOCTD, KOHBEKIIHS, U3ITydECHUE

6.9 KonnuecTBo TeminoTel. Y aenpHas TeIOEMKOCTh BEIlecTBa

6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OanaHca

6.11 [InaBrneHue 1 OTBEpIeBaHNE KPUCTAIIIMUYECKHUX BEIIECTB. Y AeNbHas TEIIOTA MIJIaBICHUS

6.12 [Tapoo6pa3oBanue u koHAeHcanus. Mcnapenune. Kunenue. YnaenbHas Teriaora mapooOpa3oBaHus. 3aBUCUMOCTh
' TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS

6.13 BraxxnocTs Bo3myxa

6.14 OHeprus TOIMBA. Y IeJbHas TEMJI0Ta CrOPAHUS

6.15 [Ipuntuner pabotsl TeruioBbix aBurateneit KIIJ[ temmoBoro nsuratens. TemsoBble ABUTATENIM W 3alUTa
' OKPYKaIOIIeH cpebl

6.16 3aKOH COXpaHEeHHsI U TIPEBPAIICHIS SHEPTUU B TETUIOBBIX MPOIECCcax

6.17 [TpakTuueckue pabOTHI:
' OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.




OnbITH IO BRIPAIIUBAHHUIO KPUCTAIUIOB IIOBAPEHHON COJIM WJIM caxapa.

##HPar###OnbITH IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHUAKOCTEH U TBEPABIX TEII.
##HPar###OnpenencHue NaBIeHUs BO3ayXa B OaJIJIOHE MITPHUIIA.

HHHPar###ONbITbI, TEMOHCTPUPYIOIIKME 3aBHCUMOCTh JaBJICHUS BO3AyXa OT ero o0béMa M HArpeBaHUs WIH
OXJIaXKICHUSI.

###Par####11posepka runoTespl JUHEHMHONM 3aBUCHUMOCTH JJIMHBI CTOJIOMKA KHAKOCTU B TEPMOMETPUUYECKOMN
TpyOKe OT TeMIeparTyphbl.

#H#HPar###Habmonenne n3MEeHEeHNs] BHYTPEHHEH SHEPTUU Tella B pe3ysIbTare TeIuionepeaadn u paboThl BHEITHUX
CHIL

#H##Par### ccnenoBanue sSBJICHUS TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOAHOW U TOpsueit BOBI.
#H#Par###0npeneneHne KOJIWYECTBA TEIIOTHI, IOJYYEHHOTO BOJIOM TMpU TEIUIOOOMEHE C HarpeTbiM
METAJUIMYECKUM IHIINHIPOM.

###Par#H#0Onpenenenue yaeapbHON TeMI0EMKOCTH BEIIECTBA.

#H##Par###ccnenoBanue mpoiiecca UCTIapeHus.

##HPar#H##0npeneneHe OTHOCUTENBHON BIaKHOCTH BO3TyXa.

###Par####0npeneneHne yaeabHOM TEMIOThI IIaBICHUS JIbJA.

6.18

dusnueckue ABJICHUS B mpupoAc: MOBCPXHOCTHOC HATAKCHUC U KAITWIIJISIPDHBIC SABJICHUSA B IPUPOAC, KPUCTAJLIBI B

npupoze, uznydenue CoiHia, 3aMep3aHue BoA0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, UHes, CHera.

6.19

TexHu4ecknue yCTpoUCTBa: KallMJULIPhI, IPUMEPBI UCIIOJIB30BAHUS KPUCTAILIOB, JKUJIKOCTHBIA TEPMOMETD, AATYUK
TEMIEPATypbl, TEPMOC, CUCTEMA OTOILJIEHUS JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBas TypOHHA, JABUTaTENb

BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanusd Teil. [[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

29 B3aumogeiictBue 3apsbkeHHbIX Tell. 3akoH KynmoHa (3aBHCMMOCTh CHJIBI B3aUMOJEHCTBHUS 3apsHKEHHBIX Tel OT
' BEJIMYMHBI 3aps/I0B U PACCTOSIHUS MEXY TEJIaMHU)

73 OnekTpuyeckoe noje. Hanpssk€HHOCTh 3JIEKTPUYECKOro modid. [IpuHIuMn cynepno3uuuu 3JIEKTPUYECKUX TMOJeH
' (Ha Ka4eCTBEHHOM yPOBHE)

7.4 Hocurenu snexTpuueckux 3apsaoB. DJeMEHTapHbIA 3ieKkTpuueckui 3apsna. Ctpoenue atoma. IIpoBonHukH u




JIADJIEKTPUKH

7.5 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa
7.6 DIIEKTPUUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOUHHMKHM MOCTOSIHHOTO TOKa
1.7 JleficTBUSI STIEKTPUUYECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUH TOK B KHUAKOCTIX U razax
7.8 Onexkrpuueckas nenb. Cuna Toka. DNeKTPUYECKOE HAPsKEHNE
7.9 ConpoTHBICHUE TIPOBOJHUKA. Y IEITHHOE CONTPOTHBIICHUE BEIIECTBA
7.10 3akon Oma aJig y4acTka 1enu
7.11 [TocnenoBareapHOE M MapauIeIbHOE COCTMHEHHUE MPOBOIHUKOB
7.12 PaboTa 1 MomHOCTE AeKTprUeckoro Toka. 3akon [[xoymns — Jlenna
7.13 DNEeKTpUUECKHE e U MOTPeOUTENN JIEKTPUIECKON IHeprun B ObITy. KopoTkoe 3amMblkaHue
7.14 ITocTositnHBIE MarHUTEL. B3anuMoaelicTBHE MOCTOSIHHBIX MAarHUTOB
7.15 MaruauTtHoe 1moje. MarautHoe 1oje 3eMJIH U €ro 3HaueHHE I JKU3HH Ha 3eMIIe
7.16 OmnbIT OpcTena. MarHuTHOE MOJe 3JIEKTpUUecKoro Toka. [I[puMeHeHne 3eKTpOMarHuTOB B TEXHUKE
217 JleficTBe MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENh MOCTOSHHOTO ToKa. Vcmonb3oBaHue
' AJIEKTPOJIBUTATENICH B TEXHHUECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE
7.18 Onebitel @apazes. SBnenue snekTpoMarnuTHON UHAYKIUU. [IpaBumno Jlenua
219 OnektporeHeparop. CrocoObl TOMYYEHUS HIEKTPUYECKON SHEPruu. DIJIEKTPOCTAHIIUA Ha BO300HOBIISIEMBIX
' HMCTOYHHMKAX SHEPTUHU
[TpakTudeckue paboTHI:
OnbITHI MO HAOTIOIEHUIO NIEKTPU3ALIMHU TNl MHAYKIHUEH U TPU COIPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MTOCTOSIHHOTO TOKA.
7.20 W3mepenre u peryaupoBaHue CUIIbI TOKA.

W3mepeHue U peryiupoBaHue HaIllPsHKEHUS.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS] PE3UCTOPA U HAIPSLKEHUS
Ha PE3UCTOPE.

OHBITBI, ACMOHCTPHUPYIOIMUC 3aBUCUMOCTD 3JICKTPUUCCKOT'O COMMPOTUBJICHUA ITPOBOJHUKA OT €TI0 JJIMHBI, IUIOMAA




IIOIIEPEYHOI0 CEYECHUS U MaTepHuaa.

IIpoBepka mpaBuiia CI0KEHUS HAIPSDKEHWM IPU IIOCIEN0BAaTEIbHOM COEIUHEHUU IBYX pe3nucTopos. IIposepka
npaBuiIa Ui CHIBI TOKA IPU MapajUIeIbHOM COeIMHEHHH pe3ucTopoB. OmpeneneHue pabOThl dIEKTPUIECKOTO
TOKa, UAYIIEro yepe3 pesucrop. OmnpeneneHue MOIIHOCTH 3JIEKTPUYECKOTO TOKa, BBIAEISIEMON Ha PE3UCTOpE.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JJaMIIOUKy, OT HanpsbkeHus Ha Hell. Onpenenenue KI1J]
HarpeBareid. MccnegoBanue MarHuTHOTO B3aUMOJCHCTBUSA ITOCTOSIHHBIX MarHuTOB. V3yyeHue MarHuTHOrO MO
MOCTOSIHHBIX MAarHUTOB TPU MX OOBEIUHEHUHU M pa3zeieHuu. VccienoBanue AEHCTBHS 3JIEKTPHYECKOTO TOKa Ha
MarHUTHYIO CTpesKy. OmNbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbl B3aUMOJEWCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CWJIbl TOKAa M HalpaBJICHUS TOKA B KaTylmke. M3ydeHue nelcTBUs MAarHUTHOIO I10JIS HAa IIPOBOJHUK C
TokoM. KoHcTpyupoBanue u wuzyudeHue padoThl aekrpoasuratens. Msmepenue KIIJ snexkrpoasurartenbHOU
ycTaHOBKHU. ONBITHI [0 HUCCIIEJOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHIYKIUHU: HUCCIEJOBAaHHE W3MEHEHHU

SHAYCHHA U HAIIPABJICHHUA WHAYKIIMOHHOT'O TOKA

dusznueckue SBICHUS B mpupoAc: IJICKTPUUYCCKHUC ABJICHUA B aTMOC(l)epe, QJICKTPHUUYCCTBO JKHWBLIX OPIraHU3MOB,

r2l MarHUTHOE MoJjie 3eMIId, Apeiid MOI0COB, POJIb MATHUTHOTO MOJIS 7S )KU3HH Ha 3eMIie, MOJSIPHOE CUsSHUE
TexHU4YeCKHne YCTPOMCTBA: DJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUMK JJICKTPHUUECKOM IHEPTUH,
7.22 AJIIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HArpeBaTeNbHBIC  JJIEKTPONPHOOPH  (IPUMEPBI),  AIEKTPUUYECKHE
MIPEAOXPAHUTEIN, FTEKTPOMATHUT, JIEKTPOIBUTATENH MTOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKa
9 KJIIACC
Kon
Konx paznena IIpoBepsiemble 27IEMEHTHI COAEPKAHMS
3JIEMEHTa
MEXAHWYECKUE SBJIEHUA
8.1 Mexanundeckoe aBrxeHue. MarepuanbHas Touka. Cucrema oTcuéra
g 8.2 OTHOCUTEIBHOCTh MEXAHUUECKOTO JIBHXKCHHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEHOE JBMYKEHUE
8.4 HepaBHomepnoe mnpsmonuHeliHoe aBmxeHue. CpelHsss U MIHOBEHHass CKOPOCTh Teja MPU HEPaBHOMEPHOM
' JBUKEHUHN




8.5

Yckopenue. PaBHOYCKOpEHHOE NPAMOJIIMHENHOE JBUKEHUE

8.6 CBoOogHoe magenne. OneiTel [ anunes

8.7 PaBHOMepHOE nBMXEHHME TO OKpykHOCTH. Ilepmon um wacrora oOpamienus. JIuHeiiHas W yriioBask CKOPOCTH.
' LleHTpOCTPEMUTENHHOE YCKOPEHHUE

8.8 ITepBsiii 3akoH HproToHA

8.9 Bropoii 3axkon HeroToHa

8.10 Tperwnii 3akon HeroToHa

8.11 [IpuHIUIT CYyTIePIIO3UITNH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHUS! CKOJILKEHUS, CHUIIa TPEHUSI TIOKOSI, APYTHE BUIBI TPEHUS

8.14 Cua TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHMS. Y CKOPEHHE CBOOOJHOTO MaCHHS

8.15 JBmwxenue mnanet Bokpyr Comuina. [lepBas kocMuueckast ckopocts. HeBecoMoCTh U mieperpy3ku

8.16 PaBHOBecue MarepuanbHOil Touku. AOCOIIOTHO TBEPAOE TEIO

8.17 PaBHOBecue TBEPIOTO Tea € 3aKPEIIEHHON OCBIO BpalieHus. MomeHT cuiibl. LleHTp TsxecTn

8.18 WNmnynec Tena. M3smenenune ummnyinsca. mmnynsc cuiiel

8.19 3aKOH COXpaHCHHS HMITYJIbCa

8.20 PeakTuBHOE ABM>KEHNE

8.21 Mexanudeckas paboTa U MOIITHOCTb

8.22 Pabora cui TskecTH, ynpyroctu, TpeHus. CBsi3b SHEpriuu U paboThl

8.23 [TorennuanbHast SHEPrus Tena, MOJHATOr0 HaJl HOBEPXHOCTHIO 3eMIIH

8.24 [ToreHunanbHast SHEPrUs CKATOM MPYKUHBI

8.25 Kunernyeckas sHeprus. Teopema 0 KHHETUUECKON SHEPTUU

8.26 3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTUN

8 27 [TpakTuyeckue paboOTHI:

OmnpeneneHue cpefHell CKOPOCTH CKOJIBXKEHHS OpycKa WM JBIIKCHMs IIApUKa MO0 HAKIOHHOM IJIOCKOCTH.




Omnpenenenue ycKopeHus Tella IpyU paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
[TpoBepka runoTE3bI: €CIIU MPH PABHOYCKOPEHHOM JBM)KEHUH 0€3 HA4albHON CKOPOCTH MYTH OTHOCSTCS KaK Pl
HEYETHBIX YKCEJl, TO COOTBETCTBYIOLIUE POMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMSI CKOJBXKEHHS OT CHJIbl HOPMaJbHOrO JaBieHus. OmpeneneHue
ko3 duumenTa TpeHus: cKoibxkeHus. OmnpeneneHue KECTKOCTU NPy UHBL. OnpeneneHue padoOThl CUIBI TPEHUS
pY pPaBHOMEPHOM JBIDKEHHH Tela N0 TOPU3OHTAIBHON moBepxHOcTU. OmnpezeneHne paboThl CUJIBI YIPYTOCTH
pu NobEME Irpy3a C UCIOIH30BAHUEM HETIOJIBUKHOTO U MOJIBUYKHOTO OJIOKOB

8.28

dusznueckue SBICHUS B OpupoAc: IPUIHMBbBI U OTJIIMBbLI, IBUXKXCHHUC IIIIAHCT CoaHeuHoOM CUCTCMbI, PCAKTUBHOC
JABUXXCHHC JKHBbIX OPIaHU3MOB

8.29

TexHUYeCKne yCTPONCTBA: CIMAOMETD, JATYUKHU IIOJOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHWA 11 BOJIHBI

9.1 KonebarenpHoe nemxenue. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHHU: TIEPUO/I, YACTOTA, aMILIUTY/1a
9.2 MaremaTiueckuii ¥ pYKUHHBIA MasTHUKH. [IpeBpalieHne SHeprun MpH KoJieOaTeIbHOM JBIKCHUN
9.3 3aryxatomue kojaebanusi. BeiHyxaennbie konedanus. Pezonanc
0.4 Mexanndeckue BoiHbI. CBOiCTBa MeXaHMUYECKHX BOJH. [IpojonibHBIE W TOTNEpeyYHble BOJMHBI. J[JTMHA BOJHBI U
' CKOpOCTh €€ pacrpocTpaHeHHs. MexaHMueCKUe BOJIHBI B TBEPJOM Telle, CEHCMUUYECKIE BOJIHBI
9.5 3Byk. [’ pomMKkoCTh 1 BbIcOTa 3ByKa. OTpa’keHuE 3ByKa
9.6 WHdpa3ByK U yIbTpa3ByK
[TpakTuyeckue paboOTHI:
Omnpezenenue 4acTOTHI U MEpHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Onpezaenenye 4acTOThI U MEpHOa KoleOaHUH NPY>KUHHOTO MasTHUKA
9.7 HccnenoBanue 3aBUCUMMOCTH NEepHOAa KoleOaHWi MOJBEIIEHHOIO K HUTU Tpy3a OT JAJUHBI HUTU. MccnenoBanue
3aBHCUMOCTH NepHojia KojeOaHui MPY>KUHHOTO MasiTHUKa OT Macchl Tpy3a. I[IpoBepka He3aBUCUMOCTH MEpHOAa
KoJIeOaHUH Tpy3a, MOJBEHIEHHOTO0 K HHUTH, OT MacChl Ipy3a U JKECTKOCTU NPYXKHUHBI. V3MepeHue yCKOpeHHs
CBOOOJTHOTO Ma/ICHUS
0.8 @dusnyeckne SBICHHS B MPUPOJAE: BOCHPUSATHE 3BYKOB JKMBOTHBIMH, 3€MIJIETPACCHHE, CEHCMHUYECKHE BOJHBI,
' IlyHAMH, DXO
9.9 TexHnueckue yCTporucTBa: 3X0JI0T, UCIOJIb30BAHUE YIbTPa3BYyKa B OBITY M TEXHUKE




OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 OJIEeKTPOMAarHUTHOE N0JIe. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIkasa 371€KTPOMAarHUTHBIX BOJIH

10.3 OnekTpoMarHuTHas npuposa ceera. CkopocTb cBeTa. BoHOBEIE CBOICTBA CBETA

10 10.4 [TpakTuyeckue paboOTHI:
' W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIILHOTO TenedoHa
105 dusnueckue SBIEHUS B MPUPOJE: OMOJIOTMYECKOe IeHCTBHE BUAMMOIO, YIbTPa(pHOIETOBOIO U PEHTI€HOBCKOIO
' M3J1y4eHHI
10.6 TexHuuyeckue ycTpoNCTBa: UCIOIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBS3H
CBETOBBIE SABJIEHUW

111 JlyueBast monens cBera. MIcTOUHHMKM cBETa

11.2 IIpssMonMHEHOE pacIIpOCTPAaHEHUE CBETA

11.3 Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa

11.4 [Ipenomnenue cBera. 3aKoH TpesioMiIeHus cBeTa. [loiHOe BHyTpeHHEe OTpakeHUE CBETa

115 JIunza. Xop ydel B IMH3€E

11.6 Orntuueckas cuctema ¢oToarnmapara, MUKpPOCKOIIa U TEJIECKona

11.7 I'ma3 kak onTuyeckas cucreMa. biIM3opyKocTh U JallbHO30PKOCTh

11 11.8 Paznosxxenue 6enoro cera B ciektp. OnbiTel HetoToHa. CrioskeHue CeKTpasibHBIX 1[BETOB. Jlucnepcus ceera

[TpakTuyeckue paboOTHI:
#H#Par###HlccnenoBaHre 3aBUCUMOCTH YIJIa OTPAKEHHUsI CBETOBOTO JIy4a OT yIJla MaJIeHusl.
HH#HPar###113yueHne XxapakTepuCcTUK U300paKeHHs TpeIMeTa B INIOCKOM 3epKalle.
HH#Par###ccnenoBanue 3aBUCUMOCTH YTJIa MPEJIOMIIEHHUS] CBETOBOT'O JIyda OT YIJla MaJeHHsI Ha TPAHHULIE «BO3AYX

11.9 — CTEKJIO».
#Hi#Par###1 lonyuenune n300paxxeHUl ¢ MOMOIIBIO COOMPAOIIEH JIMH3BI.
#HH#Par###Onpenenenue poKycCHOTo pacCTOSIHUA U ONTHYECKON CHIIBI COOMPAIOIIECH JTHH3HI.
HHHPar###ONbITHI 110 pa3IoKeHUIO OEJI0ro CBeTa B CIIEKTP.
HHH#Par###OnbIThI 10 BOCIPUSATHIO IIBETA MPEAMETOB MTPHU UX HAOIIOACHUH Yepe3 IBETOBbIC (DUIBTPHI

11.10 ®dusndeckue sBIEHU B mpupoe: 3atmenus Coinnana u JIyHbI, 11BeTa TN, ONTHYECKHE SIBICHUS B aTMocdepe (1BeT




HeOa, pedpakuus, paayra, MUPax)

11.11 TexHU4YeCKre yCTPOMCTBA: OUKH, TIEPUCKOT, (oToanmapar, ONTHYECKUE CBETOBO/IbI

KBAHTOBBIE SIBJIEHUA

12.1 Omneiter Pe3epdopna u mianerapraas Mojenb atoMa. Mogenb aroma bopa

12.2 Hcnyckanue u norsionieHue ceera atoMoM. KBaHThI. JInHelWyaThie CIEKTPbI

12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3IIydeHUs

12.4 Ctpoenue aToMHOrO siapa. HykioHHas Moziens aTOMHOTO siipa. M30Tonsl

12.5 PannoaktuBHble npeBpaienus. [lepuoa nonypacnaga aToMHBIX siAep

12.6 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3aPSJ0BOTO U MACCOBOTO YHCEI

12.7 OHeprus CBA3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12 "

12.8 Peakiuu cuntesa u aenenus saep. Vcrounuku sHeprun CosiHia U 3BE371

12.9 SInepnas sHepreTuka. JleicTBUE palMOAKTUBHBIX M3JIy4YE€HUHN Ha )KUBbIE OPTAaHU3MBbI
[TpakTnyeckue paboOTHI:

12.10 HaOnroneHue CrijIonIHbIX M IMHEWYaThIX CIIEKTPOB U3ITYUYECHHUS.

' HccnenoBaHue TPeKOB: U3MEpEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).

M3mepenue painoakTuBHOro hoHa

1211 Owusnueckue SBICHUS B NPHUPOJE: €CTECTBEHHBIM PaJMOAKTUBHBINA ()OH, KOCMUYECKHE JIY4H, PaIHOAKTUBHOE

' U3JTy9EeHUE TIPUPOJTHBIX MUHEPAJIOB, ICHCTBHIE PAIMOAKTUBHBIX H3IIyUYCHHH HA OPTaHU3M YeJIOBEKa
12.12 TexHuueckue ycTporucTBa: CIEKTPOCKOI, MHANBUAYAIBHBINA JO3UMETp, Kamepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHON MTPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSI

Kon
npoBepsieMor
0 TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOro YPOBHSI OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopaszoBanus Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKK B HAY4YHOH KapTHHE MHpPa; CHOPMUPOBAHHOCTH 0A30BBIX MPEJCTABICHUN O 3aKOHOMEpPHOU CBSI3U U
MO3HABAEMOCTH SIBJICHHM MPHUPOMABI, O POJM DJKCIepUMEHTa B (pu3uKe, O cHcTeMOooOpa3ywIield poiau (U3MKKM B Pa3BUTHU
€CTECTBCHHBIX HayK, TEXHUKH U TEXHOJOTHH, 00 3BOMIONNH (PU3UUECKUX 3HAHUN U MX POJHU B IEIOCTHON €CTECTBEHHOHAYYHOU
KapTHUHE MHPA, O BKJIAJIe POCCHICKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpA, Pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUs O BUAAX MaTepuu (BEIIECTBO U IOJIE), O JBMXKCHHH KaK CIIOCOOE CYIIECTBOBAHHS MaTe€puu, 00 aTOMHO-MOJICKYJISPHOI
TEOpUU CTPOEHUS BELIECTBA, O (PU3NYECKOM CYIIHOCTU SIBICHUN NPUPOAbI (MEXAHUYECKUX, TEIJIOBBIX, HJIEKTPOMATHUTHBIX U
KBAHTOBBIX); YMEHUE Pa3IMyaTh SBJICHUS 110 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX
JaHHOe (PM3MUYECKOE SIBIICHHE; YMEHHUE DPACIIO3HAaBaTh NPOSBIECHUE HM3YYEHHBIX (U3NYECKUX SBJICHUN B OKPYKAIOIIEM MHDE,
BBIJIETISIS MX CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKHN)

Bnanenne ocHOBaMH IOHSATHHHOTO afrapara 1 CUMBOJIMYCCKOI'O S3bIKa (bH3PIKH N HUCIIOJIB30BAHUC UX IJId PCUICHUA y‘Ie6HHX
3a/la4; YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TECII, (bHSquCKI/IC SABJICHHA W HPOHECCChI, HCIIOJIb3Ys Q)YHﬂaMeHTaHBHBIC 151
OMITUPUICCKHUEC 3aKOHBI

YMeHne onucEBaTh HU3YYCHHBIC CBOMCTBA T€I U (1)I/ISI/I‘I€CKI/IC SABJICHUS, UCITIOJIb3Ys (1)I/ISI/I‘I€CKI/IC BCJINYHHBI

Brnanenue ocHOBaMU METO/I0B HAYYHOTO TIO3HAHUS C YUETOM COOJIIOIEHUS TpaBuil 0€301MacHOro TpyAa: HaOmroieHne pU3HUECKUX
ABJICHUM:

YMEHHUE CaMOCTOSITEIbHO COOMpPAaTh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY M3 JaHHOro Habopa oOOpYyJOBaHUS IO WHCTPYKIIMH,
OTHCBIBATH XOJ1 OTIBITA U 3aIUCHIBAT €T0 PE3yIbTaThl, (HOPMYIHPOBATH BHIBOIMI;

NPOBEIEHUE MNPSAMBIX M KOCBEHHBIX H3MEPEHHUH (PU3MUECKUX BEIWYHMH: YMEHHE IUIAHUPOBATh H3MEpPEHHs, CaMOCTOSTENbHO
coOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY MO WHCTPYKLUH, BBIYUCIATH 3HAYCHHE BEIMYMHBI M AHAJIM3UPOBAThH IMOJyYEHHBIE
pe3ynbTaThl ¢ YYETOM 3aJaHHON NOTPELIHOCTH PE3YJIbTATOB U3MEPEHUN;

IPOBE/ICHUE HECIIOKHBIX SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN; CAMOCTOSTENIFHO COOMpATh SKCHEPUMEHTAIBHYIO YCTaHOBKY M
IPOBOJUTH WCCIICAOBAHUE M0 MHCTPYKIMH, NPEACTABIATH MOJYYCHHBIE 3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BHJE TaOJUI U

rpaduKOB, YUUTHIBATh MOTPEIIHOCTH, EJIATh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEOBAHUS

[TonnmaHue XapakTepHBIX CBOMCTB (pU3MUeCKHX MoOJeled (MaTephalibHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOAEIU CTPOCHHUS




ra3oB, )KUJKOCTEH 1 TBEPBIX Tell, IUIaHETapHasi MOJIENIb aTOMa, HYKJIOHHAs MOZIeNIb aTOMHOT'O Ipa) U YMEHHE IPUMEHATh UX IS
00BsicHEHUS PUZNYECKUX MTPOLIECCOB

YMmenue o0bACHATh (PU3NUECKUE MTPOIECCHl M CBOWCTBA Tell, B TOM YMCIIE U B KOHTEKCTE CUTYallUi MPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJIATH MPHUUYMHHO-CIICACTBEHHBIE CBSI3U U CTPOUTH OOBSCHEHHE C OMOPOM HAa M3y4YEeHHBIE CBOMCTBA

bu3nveckux sBICHUH, GU3NIECKHE 3aKOHbI, 3AKOHOMEPHOCTH U MOJEIIH

Ymenue pemats pacuéTHble 3a1aud (Ha 6aze 2 — 3 ypaBHEHMIi), UCHOB3YA 3aKOHBI M (YOPMYJIBI, CBSA3BIBAIONINE (PU3NUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aITUCHIBATh KPATKOE YCIOBHUE 3a/1a4H, BBISBIIATH HEOCTAIOIINE JAaHHbIE, BEIOUPATh 3aKOHBI H (POPMYIIBL,
HeoOXoauMble id €€ pelleHUs, MCIOJIb30BaTh CIIPABOYHBIC JlaHHbIE, MPOBOAUTH PAcdy€Thl M OLEHUBATh PEATUCTHUYHOCTH
MOJYYEHHOTO 3HAYeHHs (DU3MYECKON BEIMYHMHBI, YMEHHE OIpPEIENATh Pa3MEPHOCTh (DPU3MUYECKOW BEIMYMHBI, TOTYYCHHON IMPH
peLIeHNH 3a/1a4u

YMeHue XapaKTCpU30BaTb IMPHUHIUIILI JEUCTBUS TEXHUYCCKUX YCTpOﬁCTB, B TOM YHCJE OBITOBBIX HpI/I60p0B, N IIPOMBIIIJICHHBIX
TCXHOJIOTHUYCCKUX IIPOLECCOB II0 HUX OIIMCAHUIO, HCIIOJB3yd 3HAHUA O CBOMCTBAX (I)I/ISI/IIIGCKI/IX SIBJICHUH U H606XOI[I/IMBIG
(1)I/ISI/IIIGCKI/IC 3aKOHOMCPHOCTH

10

YMeHue ucnonbp30BaTh 3HaHUS O (PU3MUYECKUX SIBJICHUAX B TIOBCETHEBHOM KU3HHU Ui oOecriedeHHst 0€30acHOCTH Npu oOpalleHuu
Cc OBITOBBIMH MPUOOpPAMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370pPOBbsi U COONIOAEHHUS HOPM 3KOJOTHYECKOTO
MOBEJICHNS B OKpYXaroulel cpeae; MOHUMaHHE HEOOXOAMMOCTH MPUMEHEHHUS AOCTH)KEHUH (GU3MKM M TEXHOJOTHHM s

PpanroOHaJIbHOI'O NPHUPOAOIIOJIb30BaAHUA

11

OmngIT IIOMCKa, Hp606p330BaHI/I$I U IMPEACTABJICHUA I/IH(i)OpMaI_II/II/I (1)I/I3I/I‘IGCKOFO COACPIKAHUS C UCITOJIb30BAHUCM I/IH(I)OpMaI_II/IOHHO'
KOMMYHUKATHBHBIX TGXHOHOFHﬁ; YMCEHHUC OLICHUBATH JOCTOBEPHOCTDH HOHy‘ICHHOfI I/IH(I)OpMaLII/II/I Ha OCHOBE UMEIOIIMNXCS 3HAaHUU U
AOIMOJIHUTCIIBHBIX HCTOYHHUKOB; YMCHHC HCIIOJIB30BATH IIPU BBINNOJIHCHUA y‘Ie6HBIX 3aJIaHUM HAaYYHO-TIIOIIYJISIPDHYIO JIUTCPATYPY
(I)I/I3I/I‘-ICCKOFO COJACPpIKaHHA, CIIPABOYHBIC MAaTCPpHUAJIbl, PECYPChI CCTU I/IHTCpHCT; BJIaJACHUC 0a30BBIMH HABBIKAMHU Hp606pa3OBaHI/I$I
I/IH(I)OpMaI_II/II/I U3 OJHOM 3HAKOBOM CHCTEMEI B APYIryro;, yMCHUC CO31aBaThb COOCTBEHHBIC MTHUCHbMEHHBIE U YCTHBIC COO6H_ICHI/I$I Ha
OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKMX HCTOYHHUKOB




IHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'3 11O ®PU3UKE

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexanunueckoe ABuxenue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD JBUKEHUS
12 PaBHOMepHOE U HepaBHOMEpHOE JBMKeHUe. CpeaHss ckopocTh. DopMyiia Ui BEIYUCICHUS CpeAHEN ckopocTH: V = S/t
PaBHOoMepHOE mpsSMONMHEHHOE JABW)XKEHHE. 3aBUCUMOCTh KOOPJMHATHI Tejla OT BPEMEHM B CiIy4yae pPaBHOMEPHOTO
MPSIMOJIMHEWHOTO JIBHKECHUS:
13 X(t)=x,+vt
['padpuku 3aBUCHUMOCTH OT BPEMEHH JUIsl IPOCKIIMU CKOPOCTH, MPOCKIIUU MEPEMEIECHUS, MTyTH, KOOPAUHATHI TP PAaBHOMEPHOM
MPSIMOJIMHEHOM JIBHXKEHUH
3aBUCUMOCTh KOOPJIMHATHI TeJIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO JIBUKEHUS:
£
-S‘x':f:l =1|-'.|;|__ * f_ax * -
-
DopMyIbl IS TPOCSKIIUU TMEPEMEIEHHUS, MPOEKIIMH CKOPOCTH U MPOEKIIMH YCKOPEHUS MPU PaBHOYCKOPEHHOM MPSIMOJIMHEHMHOM
JIBI>KEHUU:
f:
14 .5‘_\_(}‘):{)3_‘_ ra, '?"
U.\'('f) =Up, T, 1,
a, (f)=cast,
L):I: — U-__.l.: =2la s,
['padmku 3aBUCUMOCTH OT BPEMEHH JJIsl MPOCKIIMH YCKOPEHHUS, MPOSKIIMH CKOPOCTH, TPOSKIIUY TIepEeMEIICHUs], KOOPAUHATHI TIPH
PaBHOYCKOPEHHOM MPSMOIUHEHHOM JIBH>KEHUH
CBoOonmHoe maaenune. DopMyIbl, OMUCHIBAIONIME CBOOOMHOE MAJCHHWE Tella MO BEPTUKAIW (IBWKCHHE Tela BHU3 WIH BBEPX
1.5 OTHOCHUTEJIBHO TIOBEepXHOCTH 3emiH). ['paduku 3aBHCHMOCTH OT BpPEMEHH Il MPOEKLUUH YCKOPEHHUs, MPOEKIUH CKOPOCTH M

KOOpAUHATHI ITPpU CBOGOI[HOM MMaaACHUU TCJIa 110 BEPTUKAIIN




CKopocTh paBHOMEPHOTO JBUKEHMS T€Ja 110 OKpYXHOCTH. HarnpaBienue ckopocTi.
dopmyia s BBIYUCICHUS CKOPOCTH Yepe3 paJnyc OKPY>KHOCTH U IEPHOA 00paleHHs:

2mR
ST
16 IlenTpocTpeMuTenbHOe yckopeHue. HanpapiieHue e HTpOCTPEMUTENIBHOTO YCKOpeHUs. PopMyiia AJi BBIYUCICHUS YCKOPEHHUS:
p— U_f
WR
®dopmyia, CBSI3bIBatOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
V= 1
T
Macca. IInotHocTs Bemecta. Popmyra i BBIYUCICHUS IIIOTHOCTH:
1.7 o= m
V
1.8 Cuna — BektopHas pusudeckas BennunHa. CII0KeHUe CUIT
1.9 SIBnenue nnepuuu. Ilepsslii 3akoH HeroTOHA
Bropoii 3akon HeroToHa:
1.10 F=m-d
CoHanpaB/IeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJO
B3aunmopneiicteue tein. Tpernii 3akoH HeroToHa:
1.11 - ~
Fy y=-F
TpeHune nokos U TpeHue ckoybkeHus. dopmyiia 11t BBIYMCIEHUS MOLYJISl CUIIBI TPEHUS CKOJIBKEHUS:
1.12 — r
FIP =u-N
Hedopmanus tena. Ynpyrue u Heynpyrue aegopmaiuu. 3akoH ynpyroi neopmanuu (3akoH ['yka):
1.13 )
F=k-Al
BcemupHoe Tarorenne. 3aKkoH BCEMUPHOTO TATOTECHHUS:
1.14 -5

s
F=G.-—L1_2
R




Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHUsl.
dopmyiia a7 BHIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHocTH 3emun: F = mg.
JiBmxenue maner Bokpyr Connua. [lepBas kocmuueckasi ckopoctb. HeBecoMocTs U nieperpys3ku

1.15

I/IMHYJ'IBC TEJIa — BEKTOpHas (bl/IBI/ILIeCKaH BCJIMYHHA.

=m0

I/IMHYJ'IBC cucteMsl Ten. I3mMeHeHune HUMITYJIbCA. HMHy.]'IBC CHJIBI

1.16

3aKoH COXpAaHCHHUA UMITYJIbCA IOJIA SaMKHYTOfI CHCTCEMBI TCII:

D=myU, +m, U, =const

PeakTuBHOE ABM)KCHUE

1.17

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHL:
A=Fsoosa

Mexanunueckas MOITHOCTD:

n=4
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIUsl. (DOpMyJ'Ia JUISL BEIYMCIICHHUSI KUHETHYECKOM OHCPIUU:

Hﬁ')z
Be=y

Teopema o knHeTHUECKOW dHEeprun. Popmyra i BBIYUCICHNS NOTEHIMAIBHONW YHEPTUH TeJa, OJHATOTO

HaI 3eMIIEN:

E,=mgh

1.19

Mexanndeckas SHEpTHUsL:

E=EJ,—1_+EP

3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. PopMyiia Jjisl 3aKOHA COXPAHEHUS] MEXAHHUUECKOM SHEPTHH B OTCYTCTBUE CUJI
Tpenusi: E = const.

IIpeBpanieHue MExaHU4ECKOM SHEPIUU IIPU HATMYUU CUJIBI TPCHMUSL.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Ppruar. Moment cuibel: M - FI.




VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
[ToaBuxHbIN 1 HeOABMXKHBIN O0510KkU. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnas
A—a&q:laqe:ﬂﬂraﬁ

JlaBiienue TBEpIOTO TENA.
dopmyina 1 BBIYMCIICHHS TABJICHUS TBEPIOIO Tena:

p= F
S
1.21 JlaByieHue ra3a. ATMOC(EepHOE TaBICHHE.
['unpocraTdeckoe JaBlieHUE BHYTPH KUIKOCTH.
®dopmyna sl BBIYUCIICHUS JaBICHHUS BHYTPU KHUIKOCTH:
P=pgh+Dp,
1.22 3axoH [lackans. ['mapaBnudeckuii npecc
3akon Apxumena. opmyna A ONPESICHAS BBITAIKHUBAONIEH CWIIBI, JICHCTBYIOIICH HA TEJO, MOTPYKEHHOE B KHJKOCTh WIIH
ras:
1.23 -
F Apm. T ng
Ycnosue iaBanus Tena. [IaBanue cy1oB U BO3AyXOIIaBaHHE
Mexanudeckue KojaebaHus. AMIUTUTY/Ia, TIEPUOJ] M 9acToTa Koebanuii. @opmyria, CBA3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHUN:
1.24 v = 1
T
1.25 MaremaTtrueckuii U Ipy>XKHUHHBIN MasTHUKH. [IpeBpaiiieHue sHepruu npu KojaedaTeTbHOM ABUKCHHUH
1.26 3aryxatomue konaebanus. Berayxaennbie konedanus. Pezonanc
Mexannueckue BOJHBL. [Ipo1obHbIC U TTOTIEpEYHbIE BOTHBIL. J[JTHHA BOJHBI U CKOPOCTH PACTIPOCTPAHEHUS BOJIHBI:
1.27 -
h=v-T
1.28 3Byk. ['pomMKkoCTh 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKOBOI BOJIHBI Ha IpaHuLe ABYX cpel. MHPpa3Byk U yIbTpa3ByK
1.29 Ipaxmuyeckue pabomul




W3mepenue cpeaHel MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; JKECTKOCTH MPYKUHBI; KOA(PPHUIMEHTa TPEHHUsS CKOJIBKEHUS;
paboThI CUIIBI TPEHUS, CUIIBI YIIPYTOCTH; CPEAHEH CKOPOCTHU JBMXKEHUS OpYyCKa M0 HAKJIIOHHOM IJIOCKOCTH; YCKOPEHUS OpycKa MpH
JBIDKEHUM 10 HAKJIOHHOHM IUIOCKOCTH; YacTOTHl M TEpHOAa KoJeOaHWH MaTeMaTH4eCKOr0 MAasTHHKA, YacTOThl M IEepuoja
KOJICOAHUH TPY>KMHHOTO MasiTHUKA; MOMEHTA CHJIBI, ACWCTBYIOLIETO HA pblYar; padOThl CHJIBI YIPYTrOCTH MPHU MOABEME Ipy3a C
MOMOIIBIO HETOABIYKHOTO 0J10Ka; pabOThI CHIIBI YIIPYTOCTH IPU HOAbEME Ipy3a C MOMOIIBIO MOJIBUKHOTO OJI0Ka.

HccnenoBanne 3aBUCHMOCTH apXHMMEIOBOM CHIIBI OT 00BEMa MOTPY)KEHHOW YacTH Tela W OT IUIOTHOCTH >KUIKOCTH;
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI OT MAacChl TEJIA; CHJIbI TPEHMS CKOJIBKECHHUS OT CHJIBI HOPMAJIBHOI'O AABJIICHUSA U OT poja
MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOUICH B MpPY)KHUHE, OT CTENEHH JedopMaluy NPYKUHBI, YCKOPEHUs Opycka OT yria
HAKJIOHA HaIlpaBJISIOIIEH; Tepro/a (4acTOThl) KOJeOaHUH HUTSAHOTO MasiTHUKA OT JUIMHBI HUTH; IIEpUo/ia KojaeOaHui pyKMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPY>KUHBI, UCCIEI0BAaHNE HE3aBUCUMOCTH MEpHOJa KOJI€OaHUN HUTSAHOIO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

Qu3suueckue A671eHUs 8 NpUpooe: TIPUMEPDI ABUKECHUS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOW U HEXHUBOM MPUPOJIE, AEUCTBUE CHUIIBI
TPEeHHsI B MPUPOJIE U TEXHUKE, MPWIMBBI U OTIUBBI, NBIKEHUE TUIaHeT CONHEYHOW CHUCTEMBI, PEAKTUBHOE JIBHKEHHUE >KHBBIX

1.30 OpPraHW3MOB, pPblYard B TeJ€ YeJOBEKa, BIUSHHE aTMOC(HEPHOTO JaBJICHUS HA XKMBOW OpPraHU3M, IUIABaHWE PBIO, BOCIIPHATHE
3BYKOB JKHBOTHBIMH, 3€MJIETPSICEHUE, CEIICMUYECKHE BOJIHBI, I[yHAMH, X0
Texnuueckue ycmpoticmea.: CUUJIOMETpP, TATYUKH TTOJIOKEHHS, PACCTOSHUS M yYCKOPEHUS, TUHAMOMETp, MOIIIUITHUKH, PAKETHI,
131 pBIYar, MOABMKHBIA M HETIOJBIKHBINA OJIOKH, HAKJIOHHAS IJIOCKOCTh, MPOCTHIE MEXAHW3MBI B OBITY, COOOINAIONIMECS COCYIIBI,
' YCTPOMCTBO BOJONPOBOAA, THIPABIMYECKUN Tpecc, MaHOMETP, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, IXOJOT,
UCTIOJIb30BaHUE YIIbTPa3BYKa B OBITY M TEXHUKE
2 TEIJIOBBIE ABJIEHU A
21 OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-KUHETHIECKON TEOPHH CTPOCHUS BemiecTBa. Moenn TBEPAOTO, )KUIKOTO U Tra3000pa3HOro
' cocTosiHM BemnecTBa. Kpuctammnueckue u aMmopdHbIe Tena
2.2 JIBmkenue yactull Beniectsa. CBsA3b CKOPOCTH ABMXKEHHSI YaCTHUI] ¢ Temreparypoil. BpoyHoBckoe nBuxenue, muddysus
2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS
2.4 TemioBoe paclIupeHne U CKaTue
2.5 TemnnoBoe paBHOBECHE
2.6 Buytpennss sHeprus. Pabota u Tersonepeaaya Kak crnocoObl H3MEHEHUS! BHYTPEHHEH SHEprUn
2.7 Busipl Tenonepeaun: TEIONPOBOIHOCTD, KOHBEKITHS, H3ITydCHUE
28 Harpepanue u oxnaxaenue ten. KonmdecTBo TemnoThl. Y AenbHas TEMIOEMKOCTD:

O=cm| -4 )




3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOrO OaaHca:

2.9 O+0,+..=0
510 Hcnapenue u konaeHcauus. V3MeHEHHE BHYTPEHHEN HEPrUM B NPOLIECCE HCHAPEHUA M KOHAEHcaunu. KumeHue >KUAKOCTH.
' VY aenbHas Terora napoodpasosanus: L = Q/m
211 BnaxxnocTs Bo3nyxa
[InaBnenue u Kpucrammsauus. V3MeHeHHWE BHYTPEHHEW 3HEpPruy NpH IUIABICHUM M KPUCTAUIM3alUMU. YJelbHas TeIoTa
IJIaBJICHUS:
212 0
=
2.13 BHyTpeHHsIsl SHEprus cropanusi TOIUIMBA. Y IeNbHAasl TEIUIOTa CropaHus Tormea: ¢ = Q/m
2.14 [Tpuniume! paboTe! TermIoBbix ABuraTenei. KI1JI reroBoro asuraresns
Ipaxmuueckue pabomul
W3mepeHune yaenbHON TEIUIOEMKOCTH METAJUIMYECKOTO IWJIMHIPA; KOJWYECTBA TEIUIOTHI, MOJIYYEHHOI'O BOJOW KOMHATHOM
515 TeMneparypbl (UKCUPOBAHHONW MacChl, B KOTOPYIO OIYIIEH HAarpeThlil IWJIMHAP; KOJWYECTBA TEIMJIOTHI, OTIAHHOTO HAarpeThiM
' LWIMHJPOM, TIOCTIE OIYCKaHHs €ro B BOJY KOMHATHOM TeMIEpaTyphl; OTHOCUTEIbHOW BIIaXHOCTU BO3/yXa; YAEIbHOW TEIIOTHI
IaBjieHus: JbAa. VccnenoBaHue H3MEHEHHUS TeMIEpaTyphl BOJbI IMPU PA3JIMYHBIX YCIOBMSIX; SBJIEHUS TEIUIOOOMEHa MpH
CMELIMBAHUH XOJIOJHOM U rOpsiuel BOJBI; MPOLECCa UCTIAPEHUS
516 Qu3suueckue s61eHUs 6 npupode: TOBEPXHOCTHOE HATSHKEHHWE M KANMWULIPHBIE SBICHUS B MPUPOJE, KPUCTAIBI B MPHUPOJE,
' uznydenue CoJHIa, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUe pOChI, TYMaHa, HHEesl, CHera
917 Texnuueckue ycmpoucmea: KaluuIApbl, IPUMEPbl UCIOIb30BAaHUS KPUCTAIJIOB, KHUAKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpPaTyphl,
TEPMOC, CUCTEMa OTOIUICHUS JOMOB, TUTPOMETPBI, ICUXPOMETP, apoBasi TypOrHa, IBUraTellb BHYTPEHHET O CTOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnekTpu3anus Tei. J[Ba BUa 3JeKTPUUECKHUX 3apsii0B
3.2 B3anMogeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs IEKTPUIECKOT0 3apsaa
34 Onektpuueckoe noje. Harmpssk€HHOCTH 37eKTpruueckoro nodst. [IpuHun cynepno3uimuu 3IeKTpUuYecKuX mnoyen (Ha KauecTBEHHOM
' YPOBHE)
3.5 Hocurenu snektpudeckux 3apsnoB. JeicTBUE HIEKTPUYECKOro 0JIs Ha AIEKTpUYeCcKue 3apsabl. [IpOBOOHUKH U TUDIIEKTPUKU




[TocTosiHHBIM 2neKTpUuecKuil TOK. [leiicTBus anekTpuueckoro Toka. Cuna toka. Hanpsxenue.

36 l=qg/t,U=Alq
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AeIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma ayis yyactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapannenbHOE cOeTMHEHNE TPOBOIHUKOB PABHOTO COITPOTHBIICHUS:
U=U:I=1+1I; Rz%.
CwmenranHble COeTMHEHUS TPOBOTHUKOB
3.10 PaboTa u MomHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenma:
3.11 0= 12 ‘R-t
3.12 OmnbIT OpcTena. MarHuTHOE MOJIE MPSIMOTO MPOBOAHUKA ¢ TOKOM. JIMHHUY MarHUTHOW WHIYKITUU
3.13 MarsuTHoe 1oJje NOoCTOSSHHOTO MarHuTa. B3anmoelicTBre MOCTOSTHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 35eKTpoMariuTHoM nHAyKuu. [Ipasumno Jlenma
Ipaxmuyeckue pabomul
H3mepeHue 3JeKTPUUECKOTO COMTPOTUBIEHUS PE3UCTOPa; MOIIIHOCTH AIEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOUIETO B MPOBOJHUKE (PE3UCTOPHI, JIAMIIOYKA), OT HAIPSIKEHUS HA KOHIAX
3.16 MIPOBOJIHUKA; 3aBUCUMOCTH COINPOTHUBJIECHHUS OT [JIMHBI TMPOBOAHMKA, IUIOMIAAM €ro MOMNEPEYHOTO CEYEHUS U YIEIbHOIO
CONPOTHUBIICHUS.
[IpoBepka mpaBuiia uisl SJEKTPUUYECKOTO HAIPSKEHUsST PH MOCIEI0BATEIbHOM COECIMHEHUH MPOBOJHUKOB; MPABUIIA ISl CHJIBI
ANEKTPUUECKOTO TOKA MPH MapaLIeTIbHOM COEITMHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
317 Qusuueckue asieHUs 6 npupode. SIEKTPUUYECKUE SBIECHUS B aTMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE IOJIE
' 3emutn, apeiid MOFOCOB, POJIb MATHUTHOTO TIOJIS 7151 )KU3HM Ha 3eMiie, TOJISIPHOE CHUSTHHE
3.18 Texnuueckue  ycmpoticmea.  BIEKTPOCKON, aMIepMeTp, BOJBTMETpP, pPEOCTaT, CUETYUK DJIEKTPUUYECKON  SHEPIuH,




AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, HArpeBaTelbHbIE AIEKTPONPUOOPHl  (MPUMEPHI), IINEKTPUUECKUE TMPEIOXPAHUTEIH,
AJIEKTPOMATHUT, MIEKTPOABUTATENb IIOCTOSSHHOTO TOKA, TEHEPATOP MOCTOSIHHOIO TOKa

3.19 DJeKTpoMarHuTHbIC BOJHBI. [1IKara 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mojienb cBeta. [IpssMonHHEIHOE pacpoOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cBera. [ockoe 3epkano

3.22 ITpenomiieHue cBeTa. 3aKOH MPEIOMIIEHUS CBETA

3.23 Hucniepcus cBera

3.24 Jlunza. Xop nyyeit B mun3ze. okycHOe paccTrossHue TMH3bI. OnTryeckas cua jgun3el: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
Ipakxmuueckue pabomuvilI3mepenne ONTUYECKON CHIIBI COOMpPAIOMIEH JTMH3BI; (POKYCHOTO PAacCTOSHUS COOMparomiel JUH3BI (110
CBOWCTBY paBEHCTBAa Pa3MEpPOB TpeAMETa W HM300paKeHUs, KOTJa NPEIMET paCIONOXEeH B TBOWHOM (OKYCe), MOKazaTels

3.26 IIPEIOMJICHUS CTEKIA.

HccnenoBanne cBOMCTBa M300payKEHHS, TMOJYYEHHOTO C IMOMOIIBIO COOMPAIOIIEH JTMH3BI, H3MEHEHUS! (DOKYCHOTO PACCTOSHHS ABYX
CJIO’KEHHBIX JIMH3; 3aBUCHMOCTH YTJIa MPEIOMIICHHS CBETOBOTO JIyda OT YIJia IMaJeHHus Ha TPAHUIIE «BO3JIYX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupooe: 3armenuss ConmHua u JIyHbI, IBeTa Tel, ONTHYECKHE sBIEHHUA B aTtmocepe (uBeT HeOa,
' pedpakuusi, paxyra, MUpax)
3.28 Texnuueckue ycmpoiicmea.: O9KH, IEPUCKOIIL, (OTOATTIAPAT, ONTHYECKHE CBETOBO/IBI
4 KBAHTOBBIE SABJIEHU A

4.1 PagnoaktuBHOCTH. Anb(a-, 6eTa-, ramma-uznydenus. Peakimu anbda-u Gera-pacnaaa

4.2 OmneiTel Pezepdopaa o paccesauto anba-yactuu. [Inanerapuast Mmogens atoma

4.3 CocraB aroMHoOTO sigpa. M30TOMbI

4.4 [Tepuon monypacmnana aTOMHBIX SIAEP

4.5 SnepHble peakny. 3aKOHBI COXPAHEHHUs 3apsIOBOIO M MACCOBOT'O YHCET

46 Qusuueckue s6NeHUs 8 Npupoode: ECTECTBEHHBIM paJMOAKTHBHBIN (OH, KOCMHUYECKHE JIyUd, PAJAHOAKTHBHOE H3IIyUYCHHE
NPUPOHBIX MUHEPAJIOB, JCHCTBUE PAJMOAKTHBHBIX U3TYYCHUIN Ha OPTaHU3M YEIOBEKa

4.7 Texnuueckue ycmpoiicmea.: CIEeKTPOCKOII, UHIMBUAYAIbHBIA JO3UMETp, Kamepa BunbcoHa, saepHas SHepreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

1. ®usuka: 7 xknacc /U.M.Ilepeimkun, A.U. Banos. - M.: IIpocBemenne. 2023
2. ®usuka: 8 kimacc /.M. Ilepeimkun, AWM. MBanos. - M.: [Ipocsemenue.2023

3. ®usuka: 9 xknacc /U.M.Ilepeimkun, E.M.I'ytauk, A.U. UBanos, M.A.IlerpoBa. - M.:
[Ipocsemenue.2023

5.2. Meroauueckue MaTepualibl JUIsl yUUTEIISt

1. Mapon A.E., Mapon E.A. ®usuka. Jlugakruueckue Matepuansl. 7 kiacc. — M.:
[Ipocsemenue. 2022

2. Mapon A.E., Mapon E.A. ®usuka. /lugaktuyeckue Marepuaiisbl. 8 kiacc. — M.:
[Ipocsemenue.2022

3. Mapon A.E., Mapon E.A. ®usuka. Jlugakruuyeckue Mmatepuanisl. 9 kiacc. — M.:
[Ipocsemenue.2022

4. Yepuukosa O.A., I'nagenkoBa C.H., Kynpssues B.B. ®u3uka. 7 kinacc. Meroguueckoe
nocobwue. - M.: [Ipoceemnienne.2022

5. YepnuxoBa O.A., I'manenkosa C.H., Kynpssues B.B. ®usuka. 8 kiacc. Meronnueckoe
nocobwue. - M.: [IpocBemnienune.2023

6. Uepnuxosa O.A., I'manenkosa C.H., Kynpssues B.B. ®usuka. 9 xitacc. Meronnueckoe
nocobwue. - M.: [IpocBemnienune.2023

7. Mapon A.E., Mapon E.A., ITo3oiickuii C.B. ®usuka. CO0pHUK BOIIPOCOB U 3a/1a4. 7
kiacc. - M.: IIpocsemenue.2024

8. Mapon A.E., Mapon E.A., TTozoiickuii C.B. ®uzuka. COOpHUK BOIPOCOB M 3a/1a4. 8
kiacc. - M.: IIpocsemenue.2024

9. Mapon A.E., Mapon E.A., ITo3oiickuii C.B. ®usuka. CO0pHHK BOIPOCOB U 3a/1a4. 9

kiacc. - M.: IIpocsemenue.2024
5.2. lludpossie 00pazoBaTebHBIC peCypchl B pecypcebl cetu MuTepHeT bubnmoreka [JOK
https:// m.edsoo.ru



