AHHOTanuM K padouum nporpammam ®@usuka 10-11 kiaacc 2023-2024 y4yeOHbIi 101

IIporpamma mo ¢u3uke 06a30BOro YpPoOBHS Ha YPOBHE CpEJHEro oO0IIero oOpa3oBaHHA
pa3paboTaHa Ha OCHOBE IIOJIOKEHUH M TpeOOBaHMWA K pe3yinbTaTaM OCBOSHUS OCHOBHOU
oOpa3oBaTenbHO mporpammel, ipeactaBieHHbIX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHON
paboueiil mporpaMMbl BOCHUTAHUS M KOHIICTIIIUH MTPEToiaBaHus yueOHoro npenmera «Pusnka» B
oOpa3oBaTeNbHbIX opraHuzauusx Poccuiickoil ®enepauuu, peaqu3ylOUIMX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

CogepxaHue mporpaMMsl 1o (pU3uKe HaNpaBiIeHO Ha (HOPMHUPOBAHHE ECTECTBEHHOHAYYHOM
KapTUHBI Mupa odydaromuxcs 10-11 knaccoB npu oOydenuu ux usmke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-ESITEeNIbHOCTHOrO mnoxaxona. IIporpamma 1o ¢u3uke COOTBETCTBYET
tpeboBanusiM OI'OC COO x mIaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOy4YeHUs, a TaKKe YUYHUTHIBAET HEOOXOAMMOCTh pPEaU3aluu MEXIPEAMETHBIX
CBs3el (PU3MKU C ecTeCTBEHHO-HAYYHBIMH Y4YeOHBIMHU mpeaMmeTamu. B Hel ompenensiorcs
OCHOBHBIE IEJIM M3Y4YeHUsI (PU3MKH Ha yPOBHE CPEIHEro o0Imero oOpa3oBaHUs, TIAHHUPYEMBbIC
pe3yabTaThl OCBOCHHS Kypca (PU3HKH: TMYHOCTHBIE, METAIIPEMETHBIC, TPeIMETHBIE (Ha 6a30BOM
YPOBHE).

2. OCHOBHBIMH LeJIAMM H3y4eHUS PUUKH B 00111eM 00pa30BaHUHU ABIISIOTCS:
dbopMupoBaHHE HHTEpeca W CTPEMIICHUS OOY4YaIOIIUXCs K HAyYHOMY M3YYEHHIO MPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/I€ MO3HAHUs U (POPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOUICHUSI K OKPYXKAIOLIUM SIBJICHUSM;

dbopMupOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUs OCHOB CTPOCHUS MAaTEPUU U
(byHIaMeHTAIbHBIX 3aKOHOB (DU3HKHU;

(dbopMupoBaHrEe yMEHUN OOBSCHATH SIBICHUS C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM U HAYUHBIX
JI0Ka3aTeNbCTB;

dbopMupOBaHUE MPEACTABICHUN O pOJIM (PU3UKU JJIsl Pa3BUTUS JAPYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

Joctuxenune 3Tux 1ened oOecrneuynBaeTcs pelIeHHWEM CIEIYIOIIMX 3aJady B Ipoliecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 0opa3oBaHusI:

NpUOOpEeTEeHNEe CUCTEMbI 3HAaHUI 00 O0ImMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJSIPHYIO (HU3UKY, 3JIEKTPOAUHAMMKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTHI acTPOYU3UKH;

(bopMUpOBaHNE YMEHHI NPUMEHSATh TEOPETHYECKHE 3HaHHS A OOBACHEHUS (U3MUECKUX
SBJIEHUH B TIPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM JKU3HU;
OCBOEHHE CIIOCOO0B peIlIeHUs Pa3IMYHbIX 3a/1a4 C IBHO 3aJJaHHON (pU3nUecKoi MOJIENbIO, 3a1ad4,
MOJPa3yMEBAIOIINX CaMOCTOSITEIbHOE CO3JaHhe (hU3MUYECKOW MOJIeNH, a/leKBaTHOU YCIOBUSAM
3a/1a4u;

NOHUMaHWe (PU3MUECKUX OCHOB M TPHUHIMIOB JEHCTBHS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA HA OKPYKAIOLLYIO CPELY;

OBJIQJICHUE METOAAMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS M MPOBEACHUS  (PU3MUYECKHX
HKCIEPUMEHTOB, aHaTW3a M MHTEpIpeTauud WHGPOpMAIMU, ONpEeIeNeHUs JOCTOBEPHOCTU
MIOJIyYEHHOTO PE3yJIbTaTa;

CO3/1aHME YCIIOBHUH JUIs pa3BUTHS YMEHUI MPOEKTHO-UCCIIEI0BATENbCKON, TBOPUECKON
JESATEIBHOCTH.

MecTto y4eOHOro npeamera «(pu3nKa» B y4eOHOM IVIaHe



Ha u3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUS
otBoautcs 136 vacoB: B 10 kiacce - 68 yacos (2 1aca B Heznento), B 11 kiacce - 68 yacos (2 yaca
B HEJICITIO).

[Ipeiaraemslii B mporpaMme 1o (pusmke nepedeHsb JadopaToOpHbIX U MPAKTHIECKUX padoT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs J1a00paTOpHBIX paboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yJarOmuXcsl.

4. TlepuoauyHocThb U (POPMBI TEKYIIEr0 KOHTPOJISI H IIPOMEKYTOYHON ATTECTANMM.
Bunst 1 popmMbl KOHTpOIIS:
- TPOMEXYTOUHBIH (B pOpME TECTOB, CAMOCTOATENIBHBIX, IPOBEPOYHBIX PAOOT M (PU3HUECKUX
JIUKTAHTOB),
- TEKyLUi;
- naboparopHbie pabOTHI;
- UTOTOBBIHN (MTOrOBasi KOHTPOJIbHASA padboTa)
®opMbl, IEPUOIUYHOCTS U TOPSAIOK MPOBENEHUS TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH H
MPOMEKYTOUHOM aTTeCTallMy YYalluXcsl periaMeHTHpYIoTcs [lonoowcenuem o mexywel u
NPOMEIICYMOYHOU ammecmayuy  y4awuxcs, ymeepitcoeHHviM peutenuem Iledacoeuueckozo
cogema.
[IpomexyTouHas aTTecTalys IPOBOAUTCS B MEPEBOAHBIX Kiaccax ¢ anpens 2024 rona mo
Mmait 2024 roma 0e3 mpekpaieHus o0pa3oBaTeNbHON AEATEIBHOCTH MO MpEeAMETaM y4eOHOTro
wiana. @opma NpoMeKyTOYHOU aTTeCcTallli yKa3aHa B y4eOHOM IJIaHe.

VYueonuku: @uznka 10 -11 xnace. s o0mieodpa3zoBar. yupexkIeHui: 6a30BbIi 1
npoUIBHBIA YPOBHH
Astop: I'. 1. Msxumes, b. b. Byxosues, M.: [Ipocsemienue, 2019



AmnHoramus Kk paboueli mporpaMme

yaueOHoro npeamera «dusuka. bazoBbiit ypoBeHb)

It 00yJaromuxcs 7-9 kiaccoB

[TOACHUTEJIBHAA 3AIINCKA

IIporpamma no ¢u3uke Ha ypoBHE OCHOBHOT'O 00LIEr0 00pa30BaHMsI COCTaBIE€HA HA OCHOBE
IOJIOKEHUH M TpeOOBaHMH K pe3ynbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOI mporpaMMel, peAcTaBiaeHHBIX B DI'OC 00O, a Takke ¢ yuérom deaepaabHOi
paboueii nporpammsl BocniuTanus U Konuenuuu npenojgaBanus yueoHoro npeamera «Ousnkay.

Conepxanue mnporpammbl 0 (U3UKE HANpPaBIEHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOM I'paMOTHOCTH OOYYaOIMXCSl U OPraHU3alMI0 U3yuyeHHUs (PU3MKU Ha JEsTeIbHOCTHON
ocHoBe. B mporpamme o (pr3uke yUuTHIBaOTCS BOZMOKHOCTH y4eOHOTO MpeIMeTa B PeaTH3auu
tpedoBanniit ®I'OC OOO K mMIaHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3ylibTaTaM
Oo0y4eHHs, a TaKXKe MEXKIPEIMETHBIE CBA3H €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEJAMETOB Ha
YpOBHE OCHOBHOT'0 00111€r0 00pa3oBaHusl.

[Iporpamma mo Qu3MKe ycTaHABIMBAET paclpeleieHrne y4eOHOro Marepuaia Mo rojaam
oOyyeHus (mo KjaccaM), IpejylaraeT HPUMEPHYIO IOCJIEIOBAaTEIIbHOCTh H3YUEHHs TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MTPEIMETHOTO COJEPKAHUS U YUETE BO3PACTHBIX 0COOCHHOCTEH
00y4aroIuxcs.

[Tporpamma no ¢usuke pa3paboTaHa ¢ eIbI0 OKa3aHUs METOIUYECKOM MOMOIIN YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 0 y4eOHOMY MTpeIMETY.

®du3snKa SBISETCS CUCTEMOOOPA3YIOIINUM JJIsl €CTECTBEHHO-HAYUHBIX YUeOHBIX ITPEIMETOB,
MIOCKOJIbKY (pU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SBJICHUH, U3y4aeMbIX XHUMUEH,
Ouosorueil, actpoHomueil U ¢puznyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MUpa, NpeNocTaBisieT HauOosiee sicHble 0Opa3lbl NMPUMEHEHHMs] HaydHOTO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHHs JOCTOBEPHBIX 3HAHUM O MUpE.

Opna U3 riaaBHBIX 3a/1a4 (U3MUECKOro 00pa3oBaHUs B CTPYKTYype oOuiero oopazoBaHus
COCTOMT B (POPMHpPOBAHMHM ECTECTBEHHO-HAYYHOM TIpPaMOTHOCTH W HHTEpeca K HayKe Yy
00yJarouxcs.

W3yuenne ¢usnkn Ha ©0a30BOM YpOBHE IMpearojiaraeT OBJIAJACHUE CJEIyIOIUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLUIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

* Hay4HO OOBSACHSATH SBJICHMUS,
* OLIGHUBATh U IOHUMATh 0COOEHHOCTH HAyYHOT'O UCCIIEIOBaHMS;
*  HMHTEPNPETUPOBATH JIaHHBIE M UCIOIH30BATh HAYUHbIE JJOKA3aTENbCTBA IS
MOJIy4€HUs BHIBOJIOB.
Henu u3yuenus (U3MKM Ha ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS ONpPENEICHBI B

Konuenmun npenoaasanus yue6Horo npeamera «Du3nka» B 00pa30BaTENbHBIX OpPraHU3alUiX



Poccuiickoit ®enepanum, pealM3yOUMX OCHOBHBIE 00I111e00pa3oBaTelIbHbIE IMPOTrPaMMBbl,

yrBepKA€HHON pemenneM Komuterum MunucrepcrBa npocsenieHuss Poccuiickonn denepanuu

(mporoxon ot 3 nexadps 2019 r. Ne [IK-48H).

Henu n3yyenus Gpus3nuku:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOYYaloUMXCS K HAyYHOMY H3YYEHHIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/IE MO3HAHMS U (POPMHUPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIIECHUS K OKPYXKAIOUIUM SIBJICHUSM;

(bopMHpOBaHKE HAYYHOTO MUPOBO33PEHNUS KaK Pe3ysIbTaTa U3y4YE€HUSI OCHOB CTPOCHHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKHY;

(dbopMHUpoOBaHKE NPEACTABICHUIN O poJId (GU3UKU ISl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEJCTABICHUA O BO3MOXHBIX cdepax Oyayumell npodeccuoHanbHOM
JeSITeTbHOCTH, CBS3aHHOW ¢ (PU3MKOMU, MOJArOTOBKA K AaJbHEWIIEMY 00y4EeHHUIO B STOM

HaITpaBJICHUH.

JlocTIKeHHe ATHX IeNiell mporpamMmbl 1O (M3MKE HA YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIOLINX 3a/1a4:

npuoOpeTeHne 3HAaHMKW O JUCKPETHOM CTPOCHHMU BEIIECTBA, O MEXAaHHMUYECKHUX,
TEIUIOBBIX, MIEKTPHUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHUH OMUCHIBATh U OOBSCHATH (PU3UUECKUE SIBICHUS C
MCIOJIb30BaHNEM TONyYEHHBIX 3HAHUM;

OCBOGHHE METOJIOB PpEIICHUs MPOCTEHIIMX pacyETHBIX 3aJad C HCHOJIb30BaHUEM
¢bu3nUecKux Mojiesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HaOMIOAaTh TMPUPOJIHBIC SIBICHHUS W BBINOIHATH  OMBITHI,
nabopaTopHble pabOThl M SKCIIEPUMEHTAIbHBIE HCCIEOBAaHUA C HCIIOJIb30BaHUEM
W3MEPUTETBHBIX TIPHOOPOB;

OocBOeHHE TPHUEMOB paboOTHl ¢ MHPOpMAIUEH (UIUIECKOTO COACPKAHUS, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHHAX (H3MKH, aHAIU3 M KPUTHUECKOE
OllIeHHBaHUE MH(OpPMaIUY;

3HAKOMCTBO €O cdepamu MpodhecCHOHATHHON JAESTENHPHOCTH, CBA3aHHBIMH ¢ (DHU3HKOM,

U COBPEMCHHBIMU TEXHOJOTUAMU, OCHOBAHHBIMHU Ha NTOCTHIXCHUAX (1)I/ISI/II-IGCK0I\/'I HAYKH.

Ha u3yuenne ¢usuku (6a30BbIif ypoBEHb) Ha YPOBHE OCHOBHOI'O 00IIero oOpa3zoBaHUs

otrBoauTcs 238 yacoB: B 7 kiacce - 68 yacoB (2 4aca B HeZIeN0), B 8 kimacce - 68 yacoB (2 yaca B

Hegeno), B 9 kiacce - 102 vaca (3 yaca B Heei0).

[Ipennaraemslii B mporpamme o Gpusmke nepeyeHsb J1adbopaTOpHBIX paboT U OMBITOB HOCUT

pEKOMEHIaTeNbHBIA XapakTep, YYUTeNb JAeNaeT BBIOOp MpoBeAECHUs JTabOpaTOpHbIX padoT u

OIIBITOB C y'-IéTOM HHAWBHUAYAJIbHBIX 0COOEHHOCTEH o6yqa}0m1/1xcs1, CITMCKA OKCIICPUMCEHTAJIBHBIX

3aJlaHul, pesiaraéMbIX B paMKax OCHOBHOI'O TOCYJapCTBEHHOI'O IK3aMeHa Mo (pU3UKe.
7 KJIACC



COILEPXKXAHUE OBYUYEHUA

Paznen 1. ®uszuka u €€ poJib B MO3HAHUU OKPYXKAIOIIET0 MUPA.

®dusuka - Hayka O npupoze. SBieHus npupoibl. PU3NUECKUe SBICHUA: MEXAaHUYECKUE,
TEIJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenUUMHBL V3mepenune ¢usnyecknx BenuuuH. Dusznyeckue NPUOOPHI.
ITorpemHocTs M3MepeHui. MexayHapoiHas CUCTEMA €IUHHII.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAyKH H3y4daroT MpHUponay. EcTecTBeHHO-HAy4YHBIN
METOJi IO3HaHUA: HaOJIOJEHHME, ITOCTAaHOBKAa HAY4YHOIO BONPOCA, BBIIBMKEHHE THUIOTE3,
9KCHEPUMEHT 10 IPOBEpPKE THUIOTE3, OObACHEHHE HaliogaemMoro spiaeHus. OnucaHue
(bU3NYECKUX SBJICHUN C OMOLIbIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.

2. ®usuyeckue NpudOpkI U NpoLeaypa MPSIMbIX U3MEPEHUI aHAIOTOBBIM M LIU(POBBIM

npudopom.

Jlabopamopnusie padbomot u onvimol.

Omnpenenenne EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUN.
N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TeNa.

Onpenenenue pasMepoB MajbIX TEN.
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N3mepenne Temneparypsl IPU HOMOILIH KUAKOCTHOTO TEPMOMETPA U TaTUYUKA
TeMIepaTypsbl.
6. IlpoBeneHme MCCIENOBaHMA MO TPOBEPKE THIOTE3BI: IATLHOCTH IMOJNETA ILIApUKA,
MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIle, 4YeM OOJBIIIEe BHICOTA MTyCKa.

Pazpnen 2. IlepBoHauyanbHble CBEICHHS O CTPOCHHUH BEIIECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. OMBITHI, JAOKa3bIBAIOIINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBmwxenue yactuil BemiecTBa. CBsS3b CKOPOCTH JBWKEHHUS YaCTHI[ C TEMIIepaTypoil.
BbpoyHnoBckoe nBwxkenue, auddysus. B3aumopeiicTBUe dYacTUIl BEIIECTBA: MPHUTIKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~ BEIIECTBA: CTPOEHHWE Ta30B, JKUAKOCTEHM ©  TBEPIBIX
(KpUCTAITMYECKHUX) Tel. B3amMocCBsI3p MEXIYy CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M MX aTOMHO-MOJIEKYISpHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUN
BO/IBI.

Hemoncmpayuu.

1. HaGnronenue GpOyHOBCKOTO JBUKEHHS.



2. Habmonenue nuddysum.
3. HaOmoneHue sBIeHUI, OOBACHIIONIMXCS IPUTHKEHUEM UM OTTAIKABAHMEM YaCTHIL
BELIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Ouenka auamerpa aToMa METOOM PsAIOB (C MCIIOJIb30BaHUEM (GoTorpaduii).

2. OnbITh 10 HAOIIOIEHUIO TEIIOBOIO PACIIMPEHHUS [a30B.

3. OmnbIThI 10 OOHAPYKEHUIO JIEHCTBHS CHII MOJIEKYIIIPHOTO IpHUTshKeHus. Pasnen 3.

JIBr>KeHHE U B3aUMOJEICTBUE TE.

Mexanuueckoe IBukKeHHE. PaBHOMepHOE U HepaBHOMepHOe JBMkeHHe. (CKOpOCTb.
CpenHsis CKOpOCTh TP HEPABHOMEPHOM JIBMXKEHUH. Pacu€r nmyTu U BpeMEeHU JABUKECHUSI.

SIBnenue wHepuuu. 3aKOH HHepuuU. B3aumonelcTBHe Tel KakK MNpPUYMHA W3MEHEHMS
CKOPOCTH JIBIKEHHsS Teld. Macca kak mepa wHepTHocTu Tena. [lmoTHOCcTh BemiecTBa. CBS3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucTuka B3aumozeiicTBus Tten. Cuna ynpyroctd U 3akoH ['yka.
W3mepeHue cuiibl ¢ TOMOLIbIO JUHAMOMETpA. SIBJIeHME TATOTEHUS U cuila TskecTH. Cuila TShKeCcTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocth. CrioxkeHue CUIl, HaIIpaBJIEHHbIX 0 OJHOW NPSAMOI.
PaBnoxeiictByromas cui. Cua Tpenus. TpeHue CKOIbXEHUS U TPEHHUE MOKos. TpeHue B pupo/ie
u TexHuke. emoncmpayuu.

1. HabGnronenune MEXaHUYECKOTO JIBUIKEHHUS TENA.

N3mepenne ckopocTu MPSIMOJIMHEMHOTO IBUKEHHUS.
Habmroienue sSiBJIeHUS] UHEPITUH.
Habmroienne n3MeHeHns: CKOPOCTH MIPH B3aUMOJICHCTBUH TETl.

CpaBHeHI/Ie Macc Mo B3aUMOACHCTBHUIO TEN.

o0k wn

CroxeHue cuil, HalpaBJIE€HHBIX 110 OJTHON TIPSIMOM.

Jlabopamopnwvie padbomut u onvimol.

1. Onpenenenne cKOPOCTH PABHOMEPHOTO ABMKEHHS (IIAPUKA B KUIKOCTH, MOJIEIH
ANEKTPUUIECKOTO aBTOMOOUJIS U TaK Jlajee).

2. Ompenenenue cpeaHeil CKOPOCTH CKONIbKEHHUS OPyCKa WM IIAPHKA M0 HAKIOHHON
IIOCKOCTH.

3. Omnpenenenue WIOTHOCTH TBEPIOTO TENA.

4. OnbIThl, JEMOHCTPUPYIOIIKUE 3aBUCUMOCTD PACTOKEHHS (Ie(OpMAaIMU) TIPYKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OmBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIbI TPEHUS CKOJILKEHHUS OT BECA Tela U
XapakTepa CONMpPUKaCAIOUIUXCsl TOBEPXHOCTEM.

Paznen 4. JlaBnenue TBEPABIX TN, )KUJKOCTEN U Ta30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBEJIMUCHUs JaBieHus. J[aBneHue raza. 3aBUCUMOCTh
JaBJIEHU Ta3a OT 00bEMa, Temnepatypsl. [lepenaya naBnenust TBEPABIMH TEJIaMHU, KUIKOCTIMH U
razamu. 3akoH Ilackamsa. IlHeBMaTWdeckue MaIIWHBI. 3aBHCHMOCTH JABJICHHS KHIKOCTH OT
rnyounbsl.  ['mapocratudeckuit  mapamokc. CooOmaromuecs cocyabl. [ uapaBiaudeckue

MEXaHU3MBI.



Atmocdepa 3emnn U atMocdepHoe aaBieHHE. lIpUUMHBI CyIIECTBOBAHUS BO3IyLIHOW

obonouku 3emumn. Onbit Toppuuermm. M3mepenne atrmochepHOro AaBiIeHUs. 3aBUCUMOCTH

aTMOC(EepHOro JaBJICHUS OT BBICOTHI Haa YypoBHeM Mops. IIpubGopsl ans u3MepeHus

aTMoc(hepHOTro JaBICHMS.

JelicTBHE )KUIKOCTU U ra3a Ha MOrpyXEHHOE B HUX Teso. BeiTankuBaromias (apxume0Ba)

cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

Hemoncmpayuu.

ok wbd
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3aBUCUMOCTbD JIABJICHUS T'a3a OT TeMIEpaTyphl.

Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.

CooOmiaromuecs cocyabl.

I'uppaBnmueckuil mpecc.

[IposiBnneHue necTBUS aTMOCHEPHOTO TaBJICHHS.

3aBUCHUMOCTH BBITAIKMBAIONICH CHIIBI OT 00bEMa MOrPYKEHHON YacTH Tea 1
IUIOTHOCTH KHIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BHITCCHEHHOMW KUJIKOCTH.

VYciioBue miaBaHus TEN: MJIABAHUE UM OTPYKEHUE TEJI B 3aBUCUMOCTH OT

COOTHOIIICHHUS INIOTHOCTEH TejIa 1 KHAKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B Bojie 0T 00bEMa NOrpyKEHHOMN B )KUAKOCTh
4acTH TeJa.

OmnpeneneHne BHITAIKUBAIOIIEH CUJIBI, IEHCTBYIOLIEH Ha TEIIO, IOIPYKEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLLEH CUJIBI, JEHCTBYIOLIEH Ha TEJIO B
JKUIKOCTH, OT MaCCHI TeJIa.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIbI, AEHCTBYIOIIEH Ha
TEJO B KUIKOCTH, OT 00BbEMA MOTPYKEHHON B )KUJIKOCTh YACTH Te€la U OT IJIOTHOCTH
JKUJKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKHU U OIPEICIICHUE €€

Ipy30II0ABEMHOCTH.

Paznen 5. Pabora u MomHOCTh. DHEPTUsl.

Mexanuueckast pabota. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBI: pbIvar, 6J'IOK, HaKJIOHHAasA IJIOCKOCTh. HpaBI/IHO PAaBHOBCCHUSA pbIyara.

[IpumeHeHue mnpaBuiIa paBHOBECHs pblyara K OJIoKy. «3oj0Toe mpaBuio» Mexanuku. KIIJ]

MMPOCTBIX MCXAaHU3MOB. HpOCTBIC MCXAaHU3MBI B 6BITy 1 TCXHHUKC.

Mexanndeckas OHEpPTIUs. Kunernueckas u MOTCHIUAJIbHAs SHCPT . HpeBpameHHe OJHOI'0

BHJIa MEXAHHMYECKOMN OHCPTHHU B I[py1“01>i. 3akoH COXpPaHCHUS SHCPIrU B MCXAaHUKE.

Hemoncmpayuu.

1.

[TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1.

Omnpenenenue pabOThI CHIIBI TPEHUS TIPYU PABHOMEPHOM JABH)KEHUHU TeJa IO



TOPU30HTAIILHON IIOBEPXHOCTH.
2. WccnenoBanue ycaoBUii paBHOBECHS phlyara.
3. Wsmepenue KIIJ HaKIOHHOM MIIOCKOCTH.

4, V3y4enue 3aKOHA COXPAHEHMS MEXAHUYECKOM SHEPIUH.
8 KJIACC

Pazpnen 6. TemmoBbic SBICHUS.

OCHOBHBIE TTOJIO’KEHUSI MOJICKYJIIPHO--KUHETUUECKON TEOpUHU CTPOEHUs BelecTBa. Macca
Y pa3Mepbl AaTOMOB U MOJIEKYJ. ONBITHI, TOATBEPKIAOIINE OCHOBHBIE MTOJIOKEHUS MOJICKYJISIPHO-
KMHETUYECKON TEOpHH.

Mogaenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUH BellecTBa. Kpuctammndyeckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB ra30B, KUIAKOCTEH U TBEPABIX TEJI HA OCHOBE TOJIOKCHUI
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CMayuMBaHWE U KalWULIpHbIE sBieHUsA. TemioBoe
pAacCLIUPEHUE U CKATHUE.

Temmneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JBUKEHHUS YacCTHII.
Buaytpennsss sueprus. CrnocoObl U3MEHEHUSI BHYTPEHHEW OJHEPruu: TeIvlonepenaya u
coBepieHre padboThl. BUIBI TeTUIONIEpEIaun: TeIIIONPOBOAHOCTE, KOHBEKITUS, H3ITYICHHE.

KonnuecTBo TEIIOTHEL. YJelbHAs TEIIOEMKOCTH BellecTBa. TeIIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro Oaanca. [lmaBieHue u OTBEp/IEBAHHE KPUCTATUIMUECKHX
BElIeCTB. YJeibHas TeruioTa MiaBineHus. [lapooOpazoBanue u koHjeHcanws. Mcmapenwue.
Kunenue. VYiaenbHas Tteminora mapooOpa3oBaHUsA. 3aBUCHMOCTh TeMIEpPaTyphl KUIEHUS OT
aTMoc(hepHOTro JaBICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunmuner pabotel TermoBbix nBurateneit KIIJ[ temmoBoro nBurarens. TerioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUHU B TEIJIOBBIX MIPOIIECCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMIKEHUS.

Ha6mronenue quddysun.

Hab6nronenue siBneHni CMauyMBaHUS U KaTUJUTAPHBIX SBJICHHM.

Habmronenue TennoBoro pacipeHus Ted.

V3meHeHne naBlieHus Ta3a Mpyu N3MEHEHUN 00bEMa U HAarpeBaHUM W OXJIQKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buasl Teronepenaun.

OxJnaxJieHne Ipu COBEPLICHUN PaOOTHI.

©ooNo AWM E

HarpeBanue npy coBeplUIeHUH PabOThI BHEIIHUMHU CHIIAMH.
10.CpaBuenne TemI0EMKOCTEN pa3IMYHBIX BEIIECTB.
11.Ha6nronenre KumeHus.

12 .Ha6mronenre NoOCTOAHCTBA TEMIIEPATYPBI ITPH TUIABJICHUH.



13.Mojenu TEIIOBBIX JBUIATENEH.

Jlabopamopuvie pabomol u onvimol.

OnbIThI 110 OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh 10 HAOJIIOAEHUIO TEIIJIOBOTO PACIIMPEHHS ra30B, KHUIKOCTEH U TBEPABIX Tell.

Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

ok ownhPE

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJIEHUS BO3/lyXa OT €ro 00béMa 1
HarpeBaHUs WIN OXJIAXKJICHHSL.
6. TlpoBepka rUIIOTE3bI IUHEHHON 3aBUCMMOCTH JUTMHBI CTOJIOMKA HKUIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPBHI.

7. Habnronenne u3MeHEeHHs1 BHYTPEHHEH SHEPIUH TeJla B PE3yJIbTaTe TEIUIONepeIaun 1

paboThI BHELIHUX CHJL.

8. Hccnenosanue sBIEHHsS TEMIOOOMEHA IIPY CMENIMBAHUH XOJIOAHOM ¥ TOPSAYEN BOIBL.

9. Omnpenenenne KOIMYECTBA TEILIOTHL, MOJYYEHHOTO BOJIOW IIPU TEMIIOOOMEHE C

HarpeThiM METAITIMYECKUM LIMJIUHAPOM.

10.Onpenenenne ynenpHOM TEMIOEMKOCTH BEIECTBA.

11.HMccnenoBanue npouecca ucnapeHus.

12.Onpenenenne 0OTHOCHTENBHOMN BIAKHOCTH BO3/LyXa.

13.Onpenenenne yaensHOM TEMWIOTHI IIABIEHUS JIbA.

Pa3nen 7. DnekTpuyeckue U MarHUTHBIE SIBJICHHUS.

Onexrpuzanus Tei. J{Ba poja d1IeKTpUUECKUX 3apsAoB. BzauMmozelicTBre 3apsKEHHBIX TeEIL.
3akoH KysoHa (3aBUCMMOCTB CHIIBI B3aUMOJAEUCTBUS 3apsSKEHHBIX TEJ OT BEJIMYMHBI 3apsi0B U
pacCTOSHUS MEXKAY TeJIaMHu).

Onexrpuueckoe nose. Hanpsox€HHOCTh 2nekTpuueckoro nosid. [IpuHnun cynepnosunuu
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsa10B. DJIEMEHTapHBIA aneKTpudyeckuil 3apsia. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/ia.

ONEeKTpUYECKU TOK. YCIIOBUS CYLIECTBOBAHMS 3JIEKTPUYECKOTO ToKa. VCcTOuHMKHU
MOCTOSIHHOTO ToKa. JIeMCTBHUS 3JEKTpUYECKOTo TOKa (TEMIoBOe, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKUI TOK B )KMJIKOCTSX U ra3ax.

Onektpuueckasd uenb. Cwia ToOKa. OIeKTpuueckoe HampspkeHue. ConpoTHBIIEHHE
IPOBOAHMKA. YIEIBHOE CONPOTHBIEHHE BemiecTBa. 3akoH Oma 118 ydacTka IENH.
[TocnenoBarenbHOE U MapaIENbHOE COEUHEHNE TPOBOJHUKOB.

PaboTa u MOIHOCTE 371eKTpHUecKoro Toka. 3akoH J[xoymnsa-Jlenma. DnexkTpuueckue enu
U MIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrositHHBIE MarHuThHL. B3auMmonelcTBUE IOCTOSHHBIX MAarHUTOB. MarHuTHoe modie.
MaruutHoe noJie 3eMJIM U €ro 3HaYeHue s *Ku3HU Ha 3emiie. OnbIT Dperena. MarHuTHoE mosie
JIEKTPUUECKOro Toka. [IpMeHeHe 3JIeKTpPOMarHuToB B TeXHUKE. JleCTBME MarHUTHOTO MOJIS
Ha TPOBOJHMK C TOKOM. OJEKTpOJABHrarelb IOCTOSHHOro Toka. lMcrnosib3oBaHue

3IEKTPOABUTATENEH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.



Oneitel  @apazest. SIBneHue  3neKTpoMarHUTHOM  uHAyKuuu. IlpaBwiio  JleHna.
OnextporeHeparop. CnocoObl TOMYYEHHS DICKTPUYECKOH SHEPrud. ODIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DJneKTpu3anus Te.

JIBa posa aneKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
VYCeTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEeHHUsI SJICKTPUUECKUX 3apsIOB.

[TpOBOAHMKY U TUIIEKTPUKHU.

MonenupoBaHue CUIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.

HMcTOYHMKH TTOCTOSIHHOI'O TOKA.

©ooNOoO R WNME

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
10.DnexTpuueckuii TOK B AKHUAKOCTH.
11.I'azoBw1it paspsz.
12 .M3mepenue cuitbl TOKa aMIIEPMETPOM.
13.M3mepenne 21eKTPUYECKOTO HAMPSIKEHHS BOJTETMETPOM.
14.Peocrar u Mara3us CONPOTUBIIEHHUIA.
15.B3aumoeiicTBUE OCTOSHHBIX MATHUTOB.
16.MonennpoBanye HEBO3MOKHOCTH Pas/eNeHHs OTIOCOB MATHKTA.
17 MopenupoBanne MAarHUTHBIX MOJIEN TOCTOSIHHBIX MATHUTOB.
18.OmnwIT Dpcrena.
19.MaruuTHOE mosne ToKa. DNEKTPOMArHHUT.
20. [leficTBHE MATHUTHOTO TIOJIS HA MPOBOIHUK C TOKOM.
21.DnexTpoaBHTaTEND IOCTOSHHOTO TOKA.
22 .VcenenoBanue SBJIEHNS dJIEKTPOMArHUTHOM MHYKIIUH.
23.0mnbiTEI Dapanes.
24.3aBrcMMOCTD HalpaBlieHHs MHAYKIIMOHHOTO TOKA OT YCJIOBUI €0 BO3HUKHOBEHHUS.
25.D1eKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwvie padbomot u onvimol.
1. OnbITHI IO HAOJIOAEHHUIO YJIEKTPU3ALIMH TEJI MHAYKIUEN ¥ IIPU CONPUKOCHOBEHUH.
2. WccnenoBanue A€HCTBYS SIEKTPUYECKOTO MO HA TIPOBOJHUKU U JUDJIEKTPUKH.
3. COopka u nmpoBepka paboThl JIEKTPUYECKOM 11NN MOCTOSHHOTO TOKA.
4. H3MepeHHE U PETYIMPOBAHUE CUITBI TOKA.
5. VI3MepeHHe U PEryIUpOBaHHUE HANPSKEHHUS.
6. HccrenoBanue 3aBHCHMOCTH CHIIBI TOKA, HJYIIETO YEPE3 PE3UCTOP, OT COMPOTHBIICHHS
PE3KMCTOPA U HANPSKEHHS Ha PE3UCTOPE.
7. ONBITHL, JIEMOHCTPUPYIOLIHME 3aBUCHMOCTD JIEKTPUIECKOTO COMPOTUBIICHHS TPOBOJHUKA OT
€ro JUTMHBI, IUTOIIAIA MOTIEPEYHOTO CEYEHHsI U MaTepHalla.

8. IlpoBepka mpaBmiia CIIOKEHUS HANpPSDKEHUN IMPU MOCIEIOBAaTEIbHOM COEIMHEHUHU JIBYX



PE3UCTOPOB.
9. IIpoBepka npasuiia It CUJIBI TOKA IIPH NAPAJLIEIBHOM COCIMHEHUH PE3UCTOPOB.
10. Ompenenenue paboTHI IEKTPUIECKOTO TOKA, HIYIIETO YePe3 PEe3UCTOp.
11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.
12. MccnenoBanye 3aBUCUMOCTH CUJIBI TOKA, UAYILErO Yepe3 JIAMIIOUKY, OT HANPSKEHUsI Ha HEW.
13. Onpenenenue KIIJ[ HarpeBaTens.
14. WccnenoBaHre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. VI3yueHue MarHuTHOTO I0JIS MOCTOSIHHBIX MAarHUTOB MPU UX 00ObETUHEHUH U Pa3AeICHUH.
16. MccnenoBanue 1eUCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThl, JEMOHCTPUPYIOUIUME 3aBUCHUMOCTb CHJIbl B3aMMOJIECHUCTBHS KAaTyIIKHM C TOKOM H
MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.
18. MI3yuyeHue AeCTBUS MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.
19. KonctpyupoBaHnue u u3ydeHue padoThl SJEKTPOABUTATES.
20. M3mepenue KIIJ[ anexkTpoaBUrarenbHON yCTaHOBKHU.
21. OnpITHl 1O MCCIEOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOM WHIYKIUHU: HCCIEIOBAHHE
M3MEHEHUH 3HaYEHUs U HAIllPaBJIEHUsI NHIYKIMOHHOTO TOKa.
9 KJIACC

Pa3znen 8. Mexanuueckue siBICHUS.

Mexanudeckoe aBuwxeHue. MarepuanbHad Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JBWXKeHUs. PaBHOMEpHOE TMpsMOJIMHENHOE JABMWKEHHE. HepaBHOMeEpHOE
npsMoIMHEeHOe JBUKeHHue. CpenHsis U MIHOBEHHAash CKOpPOCTh Tella MPU HEPABHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHoyckopeHHOE TpsiMoTuHeHOe ABikeHne. CBoboaHoe maaeHue. OnbIThl
I' anuest.

PaBHOMepHOE nBIKEHHE 1O OKpYXHOCTHU. [lepuon u yacrora oOpamenus. Jluneinas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Herorona. Bropoii 3akoH Hetorona. Tpernii 3axkon Herotona. IIpuHimn
CYNEPIIO3UIUHU CHIL.

Cwa ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cuia TPEHHS CKOJIBXKEHHS, CUIa TPECHHS
MIOKOSI, IPYTHE BUJbI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTCHHUSA. YCKOpPEHHE CBOOOJHOTO TMaCHMUS.
JBuwxenue mianet Bokpyr Connua. [lepBas kocMuueckasi ckopocTb. HeBeCOMOCTh U IEPETPY3KHU.

PaBHOBecue MaTtepuanbHOi TOUKU. AOGCOMIOTHO TBEPI0E Teno. PaBHOBeCcHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsce Tena. M3menenne ummynbca. UMnynbe cuiibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckass pabota U MOIIHOCTh. PaGoTa cun TspkecTu, ymnpyroctd, TpeHus. Cs3b
sHepruu U paboThl. [loTeHuumanbHas 3Heprus Tena, MOAHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.

[ToTeHManbHas YHEPTrUs cxKkator npyxuHbl. Knnerndeckas sHeprusi. TeopeMa 0 KUHETHYECKOU



SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPrUHu.

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

Hemoncmpayuu.
1. HaOnroneHne MeXaHMUECKOIO ABM)KEHUS Te€Jla OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA.
2. CpaBHEHHME ITyTEH U TPAEKTOPUM JBUKEHHSI OJHOTO U TOTO XKE TeJIa OTHOCUTEIBHO
Pa3HBIX TEJl OTCUYETA.
3. H3mepeHue ckopocTH U YCKOPEHMSI IPSAMOJIMHENHOTO IBUKEHHUS.
4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.
5. HaOnronenue IBUXKEHUS Teja 110 OKPYKHOCTH.
HaOnroneHne MexaHu4ecKuX sIBJICHUH, IPOUCXOSAIIUX B cUcTeMe oTcuéra « Tenexka» npu eé
PAaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHMS T€Jla OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.
HaGnronenue paBeHcTBa CUJI IPU B3aUMOACHCTBUM TEIL.
M3menenue Beca Tena nNpu yCKOPEHHOM JIBU)KCHUH.
Ilepenaya nMirynbca Ipyu B3aUMOJEHCTBHAN TEIL.
[TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECHCTBUHU TEIL.
CoxpaHeHue UMITYJIbca IIPU HEYIPYTOM B3aUMOAECHCTBUM.
CoxpaHeHue UMITyJIbCa IPH a0COIIFOTHO YIIPYTOM B3aUMOJICHCTBUH.
Habumronenne peakTHBHOTO JBUKEHHUS.
CoxpaHeHue MEXaHUYEeCKOM 3HEPruM Mpu CBOOOIHOM Ha/ICHUM.

CoxpaHeHHe MEXaHUYECKOH OHEPIHU IpU ABHUKCHUH TCJIa 110 JIeCTBUEM NPy XUHBI.

Jlabopamopuvie padomol u onvimel.

1.

© ® N o

10.

11.

KoHcTpynpoBanue TpakTa Juis pa3roHa U JajbHEWIIEro paBHOMEPHOTO JBMKEHMS IIapUKa
WIN TENEXKH.

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WM ABMXKEHHS [IIApHKa 10 HAaKJIOHHOMN
IUTOCKOCTH.

Omnpenenenne yCKOpEHUs Tela P paBHOYCKOPEHHOM JIBHKEHHH 110 HAKIIOHHOH TIIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH TYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBIDKEHHH 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rUIIOTE3BI: €CIH MPH PABHOYCKOPEHHOM JIBIDKEHHH 0€3 Ha4aIbHOH CKOPOCTH MTyTH
OTHOCATCSL KaK psJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOUIME TPOMEXKYTKA BpEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJTBI TPEHUS CKOJIBXKEHUS OT CUITbl HOPMAJIBHOT'O J1aBJICHUSI.
Onpenenenne k03P PUIHEHTA TPEHUS CKOIBKEHHS.

Onpenenenue )XECTKOCTU MPYKUHBI.

Onpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBIMKEHUH TEJa 10 TOPU30HTAIBHOM
MIOBEPXHOCTH.

Onpenenenne pabOTBl CHIBI YIOPYrOCTH TIPH TOABEME Tpy3a C HCIOJIb30BAaHHEM
HETIOIBM)KHOTO ¥ MTOJBIKHOTO OJIOKOB.

M3yueHre 3aKkoHa COXPAHEHUS SHEPTUH.

Pasnen 9. Mexannueckne KOJI€OaHNUA U BOJIHBIL.



Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWH: MEPHOA, 4acToTa,
aMIuTyna. MareMatudecKuil U NPYKMHHBIM MasTHUKW. lIpeBpaimieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxatomue kojeOaHus. Beinyxaennsie kojeOanus. Pezonanc. MexaHudeckue BOJHBI.
CBolicTBa MexaHU4ECKUX BOJIH. [Ipo/10sibHBIE U MONIEpEeYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmtoienue BBIHYKIEHHBIX KOJIe0aHUI U pe3oHaHca.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

HabumroieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok wdE

AKYCTHYECKHI1 pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
1. Onpenenenne 4acToTH U EpHOIA KOJIEOAHNH MaTEMATHIECKOTO MAsTHUKA.
2. Ompenenenue 4acTOThI ¥ IEPUOAA KONeOaHUI TPYKUHHOTO MAasATHUKA.
3. Hccnenopanue 3aBUCUMOCTH IIEPUOIA KOJI€OaHMH OABEIIEHHOTO K HUTH IPy3a OT
JUTMHBI HUTH.
4. WccnenoBaHue 3aBUCHMOCTH TIEPUO/IA KOJIEOaHUI IPYKUHHOIO MasiTHUKA OT MacChl
rpysa.
5. TIpoBepka HE3aBUCUMOCTH TIEPUO/IA KOJEOaHHH Ipy3a, MOJBEMIEHHOTO K HUTH, OT
Macchl Tpys3a.
6. OmbITHI, IEMOHCTPHUPYIOIIME 3aBUCHMOCTh NIEPHOIA KOJIEOAHUMH MTPYKUHHOTO
MasiTHUKA OT MAaCChl TPy3a U KECTKOCTU MIPYKUHBI.
7. V3MepeHue yCKOpEeHHs CBOOOIHOTO ITaICHHS.
Paznen 10. DnekTpoMarHuTHOE MOJIE M 3JIEKTPOMArHUTHBIE BOJIHBI.
DIEKTPOMAarHuTHOE ToJIe. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoyH. [IIkaya snekTpoMarHuTHRIX BOJTH. Vcronbp30BaHue 3JEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoMCTBa IEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. VI3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOHILHOTO Tee(oHa.
Pa3nen 11. CBeToBEIE IBIECHUS.
JlyueBasg monenb cBera. Mcrounuku cBeta. [IpsiMonuHeitHOe pacnpocTpaHEHUE CBeETa.
3atmenus CosHia u JIynel. Otpaxenue cBeta. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.

[Ipenomnenue cBeta. 3akoH mpesioMiieHHs cBeTa. [loaHoe BHyTpeHHEEe OTpakeHUE CBETA.



Hcmonbp30BaHKe MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyueit B smH3e. OnTHueckas cucreMa (oToammapara, MHUKpPOCKONA M

Teaeckomna. I' 1a3 Kak onTuyecKkas cucreMa. BHI/ISOpyKOCTb " JAJIbHO30PKOCTD.

Pasnoxenne 6enoro ceera B criekTp. OnbiTel HptoToHa. C0XKeHne CIeKTPaIbHBIX [[BETOB.

Hucnepcus ceera.

Hemoncmpayuu.

© © N o o~ w bR

[TpsMonuHeiiHOe pacipocTpaHeHHE CBETA.

OtpaxeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Tpenomienue cBera.

OnTHyeckuii CBETOBOLI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tonryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.

[Mpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mozedb riasa.

11. Pa3noxeHnue 0enoro cBera B CIEKTP.

12. IlonyueHue 6en0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuwsie pabomot u onvimeol.

1.
2.
3.

NS O

HccnenoBanue 3aBUCUMOCTH yIJIa OTPaKEHHsI CBETOBOTO JIyda OT yrJjla MaJeHusl.
N3yueHne xapakTepUCTHK U300paXKeHus IpeaMeTa B IIJIOCKOM 3epKaJe.
HccnenoBanne 3aBUCUMOCTH yIJIa IPEJIOMIIEHHUS CBETOBOIO JIy4a OT YIJla IaJIcHHs Ha
TPaHULIE «BO3YX-CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOIO PacCTOSTHUS M ONTHYECKON CHIIBI COOMpAroLei INH3HI.
OnBITHI O Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnBbITHI IO BOCTIPUATHUIO 1IBETA MPEAMETOB IIPU UX HAOIIOEHUH Yepe3 1IBETOBbIE

(UIBTPBIL.

Pa3nen 12. KBaHTOBEIE SBIIEHUS.

OmneiTel Pesepdopaa u nnanerapuas moaens aroma. Moaens atroma bopa. Ucnyckanue u

MOrJIOMCHUE CBETAa aTOMOM. KBanTel. JInneiiuarsie CIICKTPHI.

PannoakTuBHOCTB. AHB(I)&-, Octa- u raMmMa-us3JIyuCHUs. CTpOCHI/Ie ATOMHOTO dJpa.

HYKJ'IOHHaSI MOJCJIb AaTOMHOTO dapa. H3otombl. PagnoakTuBHEIE IIpEeBpaIICHUA. Hepno;[

nojrypacmnazga aroOMHbIX SAICP.

H,Z[CpHBIC pCaKknuu. 3aKOHEI COXpPAaHCHUSA 3apda0BOTO U MAaCCOBOI'0 YUCCII. 3HCpTI/I$I CBA3U

ATOMHBIX AICP. CBs3b Macchl B OHCPTHUHU. Peakuuu cuHTE3a U JCICHUS AACP. HcrouHuku SHCPIrun

CouHIia 1 3BE3]1.

Anepnas sHepreTuka. JleicTBUS paAuOaKTUBHBIX U3JTYYCHUN HA )KUBBIE OPTaHU3MBbI.

Hemoncmpayuu.

1.

CHCKTpBI N3JIYUYCHUA U IIOTJIOICHUA.



CrieKTpbl pa3aMyHbIX I'a30B.
CrnexTp BojaoOpo/Ia.
Habumonenue tpeko B kamepe BusbcoHa.

Pabora cuéTunka HOHU3UPYIOIIMNX U3TYyUEHU.

R

Peructparus uznydeHus mpupoOIHBIX MHHEPAIOB U TIPOJTYKTOB.

Jlabopamopuvie pabomol u onvimol.

1. HaGnroaenue CIUIOMHBIX U TMHERYATHIX CIIEKTPOB M3JIyUEHHUS.

2. MccnenoBaHue TPEKOB: U3MEPEHUE SHEPIUH YACTHUIILI IO TOPMO3ZHOMY ITyTH (10

dboTorpadusim).

3. HWsmepenue pagrnoakTHBHOTO (OHA.

[ToBTOpUTENHEHO-0000IIAIOIINN MOTYTb.

[ToBTOpUTENBEHO--0000IIAIONMIT  MOAYJIb MpEeAHAa3HA4YeH JJIsi CHCTeMaTH3aluh |
00001IeHUS TIPEIMETHOTO COICPIKAHUSI M OTBITA S TSIIBHOCTH, IPUOOPETEHHOTO TIPH N3YICHHUH
BCEro Kypca (pu3WKH, a TakkKe IS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY 10
¢uzuke U1t 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

[Ipu u3yueHun JaHHOTO MOYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATETLHOCTH,
Ha OCHOBE KOTOpPBIX OO€CIeUnBaeTCsl JOCTIKEHHE TPEIMETHBIX M METanpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB 0OydeHus, (HOpPMHPYETCs €CTECTBEHHOHAyYHAas TIPAMOTHOCTD:
OCBOEHHE Hay4YHBIX METOJIOB UCCIICIOBAHMS SIBICHUI IPUPOABI U TEXHUKHU, OBJIa/ICHUE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTYYCHHbIE 3HAHUS, pelIaTh 3a7aud, B TOM YUCIIe
KaueCTBEHHBIE U IKCTIIEPUMEHTANIbHBIE.

[TpuHIMIIUATBHO AEATEIHHOCTHBIA XapaKkTep NaHHOTO pa3felia pealn3yeTcs 3a CUéT TOTo,
YTO 00yYaIOIIUECs BBIMOIHSIOT 33/1aHUS, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IMOJTYYCHHBIX 3HAaHUH Paclo3HaBaTh U HAYYHO OOBACHATH (PU3NUYECKHUE SBICHHS

B OKPY’KAIOIIECH MPUPO/IEC U IOBCETHEBHON KU3HU,

WCIIOJIH30BaTh HAyYHBIE METOJBI MCCIIEOBAHUS (DU3UUECKUX SBICHHM, B TOM YHUCIE JJIS
MPOBEPKU THUIIOTE3 U TMOJYyYEHUsS TEOPETUUYECKUX BBIBOJIOB; OOBACHITH HAay4YHBIE OCHOBBI
HanOoJyiee BaXHBIX JIOCTHIKECHHUN COBPEMEHHBIX TEXHOJOTHH, HalpuMep, MPAKTUYECKOTO
WCTIOJTB30BaHUSI PA3IMYHBIX ICTOYHUKOB YHEPTHUH Ha OCHOBE 3aKOHA IMPEBPAIEHUS U COXPAHEHUS
BCEX M3BECTHBIX BUJIOB YHEPTHH.

I[TNIAHUPYEMBIE PE3YJIbTATHI OCBOEHU S ITPOI'PAMMBI T10 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuenne pu3KMKu Ha ypOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUs HAPaBJIEHO Ha JJOCTH)KEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.

B pesynprare wu3ydyeHus (U3MKM Ha YpOBHE OCHOBHOTO o0Imiero oOpa3oBaHusi y
oOyyarorerocst 0y1yT c()opMHUpPOBAHBI CIETYIONIUE TUNUHOCTHBIE PE3yJIbTaThl B YACTHU:
* 1) naTpUOTHUYECKOI0 BOCIIUTAHHUSA:

* - IPOSIBJIIGHUE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHUICKON (hM3ndYecKoi

HAYKH;



- IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSM POCCUHCKUX YUEHBIX--(DN3HUKOB;

2) rpa)/1aHCKOI'0 U JYyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYX/IEHUU OOILIECTBEHHO 3HAUYMMBIX U 3TUYECKUX
pooJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

- OCO3HaHME BAKHOCTU MOPAJIbHO-ITUUYECKHUX IPUHLHUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 5CTEeTUYECKOr0 BOCIIUTAHUS:

- BOCIIPHSITHE CTETUYECKHX KauecTB (PM3MYECKON HAayKH: €€ TapMOHHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) LEeHHOCTH HAy4YHOT'O IT03HAHUSA:

- OCO3HAHHUE IIEHHOCTH (PU3NYECKOM HAYKHM KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAyYHOU JTHOO03HATEIBLHOCTH, HHTEPECA K MCCIIEI0BATENbCKON JESATEIbHOCTH;

5) dopMupoBaHHS KYIbTYPHI 3I0POBBS U IMOIIMOHATILHOTO OJIaromOTy s

- OCO3HAHME IIEHHOCTH 0e30macHOro o0pasa )KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BaYKHOCTHU IIPAaBHJI OE3011aCHOT0 MOBEJCHUS Ha TPAHCIIOPTE, HAa IOPOTax, C AJIEKTPUUECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHSAX;

- cpopMUPOBAaHHOCTH HaBBIKA peIICKCUU, PU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO ke
IpaBa y Apyroro 4ejaoBeKa;

6) TPyIOBOTO BOCIIUTAHUS:

- AKTUBHOE Y4acTH€ B PEIICHUHU MPaKTHYECKHUX 3a]ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3allu, TOPoa, Kpasi) TEXHOJIOTHYECKON U COLMAIbHON HAalIPAaBJIEHHOCTH, TPEOYIOIINX
B TOM 4HCJIe U (U3NUECKUX 3HAHUH;

- UHTEpEeC K MPAKTUYECKOMY M3yUeHUIO Ipodeccui, CBI3aHHBIX C PU3UKOM;

7) SKOJOTUYECKOTO BOCIIUTAHMUS:

- OpUEHTalMs Ha NpUMEHEHUEe (U3MYEeCKUX 3HaHWM A pelleHus 3aaad B o0sactu
OKpY>KaroIlel cpeibl, INIAaHUPOBAHUS MOCTYNKOB U OLEHKHU UX BO3MOKHBIX MOCIEICTBUMN JIJIs
OKpY>Karollen Cpeibl;

- OCO3HaHMe II00ATLHOTO XapaKkTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8) amanTanuu K U3MEHSIOLUIMMCS YCIOBUSM COIIMAIbHOMN U IPUPOJAHOM Cpebl:

- NOTpeOHOCTh BO B3aWMOJAECWCTBUM TpPU BBHINOJHEHUM MCCIEAOBAaHUNH U MPOEKTOB
(bu3nyecKoil HaNpPaBIECHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JAPYTUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TEIbHOCTb;

- noTpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHHWM, B TOM uyucie (GOpMyIHpoBaTh HIEH,
MTOHSTHSL, TUTIOTE3bI O (PU3MUYECKUX O0BEKTaX U SIBICHUSIX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEH B 00J1aCcTH (DU3UKH,

- IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;

- CTpEMJICHME aHAJIM3UPOBATh U BBISIBIIATh B3aUMOCBSA3HU IPUPOABI, OOIECTBA U SKOHOMUKH,

B TOM YHCJIE€ C HCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHﬁ;



* - OLEHKA CBOMX [JEHUCTBUM C YYETOM BIMSHHUSA Ha OKPYKAIOUIYIO CpENy, BO3MOXHBIX

[JI00AIBHBIX TOCIEACTBHM.

METAIIPEJMETHBIE PE3VJIbTATbI

B pe3ynbraTe ocBoeHHs porpaMmbl o (GU3HMKe Ha YpOBHE OCHOBHOIO 00IIEr0 00pa30BaHUs

y oOyuatonierocsi OyayT c¢hOpMUPOBAaHBI METaNpEAMETHbIE pEe3yJbTaThl, BKIIIOYAOIIUE

IIO3HaBaTCJIbHBIC YHHUBCPCAJIbHBIC y‘le6HBI€ HeﬁCTBHH, KOMMYHHKAaTHBHBIC YHHUBCPCAJIBHBIC

yueOHBbI€ JeHCTBUS, PETYJISITUBHBIC YHUBEPCAJIbHbBIE YUeOHBIE CHCTBUS.

ITo3naBarenbHbIC YHUBCPCAJILHLIC y‘Ie6HI>Ie HeﬁCTBHH

bazoBrie moruueckue HCﬁCTBHﬂI

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIC IPU3HAKN O0BEKTOB (SIBICHHN);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIINNA, OCHOBAHUS JIJIs1 00001IIeHNUS 1
CpaBHEHHS;

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHUSI B PacCMaTpUBaeMbIX (pakTax, JAHHBIX H
HaOJIIOICHUSX, OTHOCSAIIMXCS K (PU3HUECKUM SBIICHHSIM;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M TNPH HM3YYCHUH (PHU3MUECKUX SBICHUN H
IPOIECCOB, JeNaTh BBIBOJABl C HCIOJIb30BAaHHEM JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBS35X (PU3NYECKUX BEJIINUMH;
CaMOCTOSITENILHO BBIOMpATh CIOCO0 pelleHus yueOHOH (pu3ndeckol 3aqauu (CpaBHEHHE
HECKOJIbKMX BAapUAHTOB peIIeHHs, BBIOOp Haubosiee MOAXOASMIETO €  Y4ETOM

CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/IeB) .

bazoBrie HccaenoBaTeaIbCKUE NCHCTBUSA:

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNUS,

IPOBOAMTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY OMBIT, HECIOKHBINA (PU3NUECKUI
HKCIIEPUMEHT, HEOObILIOE UCCIIEeI0BaHNE (PU3NYECKOTO SIBIICHUS;

OLICHMBAaTh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(OpMAIMIO, MOJYYEHHYIO B XOJE
VICCJIEIOBAHMS WIIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYIHPOBATH 0000IIEHUS U BBIBOBI 110 PE3YJIbTaTaM MIPOBEIEHHOTO
HaOJII0/IEHUS, OIBITA, UCCIIEIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JalbHENIIee pa3BUTHE (PU3NUECKUX MPOLIECCOB, a TaKXKe

BBIZIBUT'aTh NPCAIIOJIOKCHUS 00 nx PAa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Pabora ¢ unpopmanueii:

OPUMEHATh Pa3IMYHbIE METO/bl, MHCTPYMEHTBI M 3alpoChl MpH IOUCKE U O0TOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHOU (pu3ndeckoil 3a1auu;
aHaAJM3UPOBaTh, CHCTEMAaTU3UPOBATh M WHTEPHPETHPOBATH MH(DOPMAIUIO pa3IMYHBIX
BUJOB U (POPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYIO (OpMYy TpeacTaBiieHus WHpoOpManuu u



HIUIFOCTPpUPOBATh PEIIACMBIC 3aJadld HECIOXHBIMH CXEMaMH, JuUarpaMmMamu, HHOM

rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHBIC YUCOHBIE ICHCTBHS:

B Xoic OOCYXIeHHs y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOpHBIX paboT U
IPOEKTOB 3aJaBaTh BOIPOCHI M0 CYIIECTBY OOCYX/IaeMOil TEMbl M BBICKAa3bIBaTh UJICH,
HalleJICHHBIC Ha PELICHUE 3aJa4ul U MOJICpIKaHue O1aroKenaTeIbHOCTH OOIICHNUS;
COIIOCTAaBJIAITb CBOM  CYXXICHHA C CYXKIACHUAMU OPYIrux YYaCTHUKOB AWaJIOra,
00HApY)XUBATh PA3JIMYUE U CXOACTBO MO3UIIHIA;

BBIPQ)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

NyOJIMYHO  TIPEACTaBISATh  PE3yJAbTaThl  BBIIOJHEHHOTO  (PM3MUYECKOTO  OIMbBITA
(9KCIIepUMEHTA, UCCIICIOBAHHUS, TIPOCKTA);

MOHMMATh U UCIOJIH30BATh IPEUMYIIECTBA KOMAHTHOW U MHIUBUIYAILHOU PaOOTHI MPH
pELICHUH KOHKPETHON (PU3UYECKOM MPOOIEMBI;

NPUHUMATh 1ICJId COBMECTHOW JICATEIIbHOCTH, OPTaHU30BBIBATH JICHCTBHS 1O €&
JOCTHKCHHUIO: PACIPEesTh POJid, 00CYKIaTh MPOLECCHl M PE3yJbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBIMIOJIHATh CBOKO 4YacTh palOThI, JOCTHras KaueCTBEHHOTO pe3yJbTaTra MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU Z[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KA4eCTBO CBOETO BKJIAJa B OO MPOIYKT 11O KPUTEPHUIM, CAMOCTOSTEIILHO

c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PGFYJ'ISITI/IBHBIG YHUBCPCAJIBHLIC yqe6HHe JIEHCTBUS

Camoopranu3anus:

BBISIBJISITH NMPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTyalUsIX, TPEOYIOIUX JUIsl peIeHUs
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCS B Pa3IMYHBIX MOJXOJAaX MPUHATHS peleHuN (MHAWBHUIYaJIbHOE,
INPUHSITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUN IPyNIo);

CaMOCTOSITENIbHO COCTaBIISAITh QJITOPUTM pelleHus (U3NYEeCKON 3ajjaud WM IJIaHa
UCCIIEIOBaHUS C Y4YETOM MMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MO>KHOCTEH,
apryMEHTUPOBATh IIPEIJIaracéMble BAPUAHTHI PEILICHUN;

AC1aTb BLI60p )51 6paTB OTBCTCTBCHHOCTD 3a PCILICHUC.

CaMOKOHTPOJIB , AMOIMOHAJIBHBIN UHTEJIICKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJyiaraTh IUIaH €€ NU3MEHEHMUS],

OOBSACHATH MPUYMHBI JOCTHKEHUS (HEJOCTHKEHHS) pe3yIbTaTOB JI€ATEIbHOCTH, JaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTh (B TOM YMCJIE B XOJ BBIIOJHEHHS] (PU3NYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, W3MEHHUBIIUXCS

CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;



OLICHUBATh COOTBETCTBUE Pe3yibTaTa eI U YCIOBUSIM;
CTaBUTh ce0s Ha MECTO JIPYroro 4YesjoBeKa B XOJ€ CIOpa WM JUCKYCCHH Ha HAYYHYIO
TeMy, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYToro;

npu3HaBaTh CBOE NpPaBO Ha OMIMOKY NOpuU pelieHuu (GU3MYeCKuX 3a1ad Wi B

YTBCPKACHUAX HAa HAYUYHBIC TEMBI M TaKOC K€ ITPaBO APYIroro.

I[MPEAMETHBIE PE3YJIbTATBI

K koHI1y 00ydenust B 7 Kjacce mpeIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCTIONB30BaTh TOHATHS: (U3MYeCKHe W XHMHYECKHE SBJICHUS, HaONIo/IeHue,
OKCIIEPUMEHT, MOJEIb, THIIOTE3a, €ANHUIBI (PU3UUIECKUX BEIMYUH, aTOM, MOJIEKYIIa,
arperaTHbIe COCTOSIHUS BelIecTBa (TBEpAOE, KUAKOE, ra3000pa3HOE), MEXaHUUECKOE
JIBUKEHHE  (paBHOMEpPHOE, HEPaBHOMEpPHOE,  IPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOmAsl cuia, jaegopmanus (ymnpyras, IUIacTUYecKasi), HEBECOMOCTD,
COOOILAOIIUECS COCY/IbI;

pasnnyath saBiaeHus (IuQy3us, TEII0BOE ABMKEHUE YACTUIL BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE JBMKCHHME, UHEPIMs, B3aUMOJEHCTBHUE Tell, paBHOBECUE
TBEP/IBIX TEJI C 3aKPEIUIEHHON OCBIO BpAIllEHUs, IIepejaya JaBIeHus TBEPAbIMU TeJIaMH,
KHUJIKOCTSIMM M Ta3aMH, aTMoc(epHoe JaBlieHHe, IUIaBaHWE TeJd, IPEeBpaIleHUs
MEXaHUYECKOM SHEPIUn) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrno3HaBaTh MPOSBIEHUE N3YUYEHHBIX (U3NYECKUX SBJICHUM B OKPYXAIOIIEM MHUPE, B
TOM yucie (U3MYECKHe SBJIEHUS B NPUPOJIE: NMPUMEPHl ABMKEHUS C PA3IUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHMBOM IPUPOJE, NEUCTBUE CHIIBI TPEHUS B IPUPOAE U
TEXHHUKE, BJIMSAHHUE aTMOC(EpHOro NaBJICHHsS Ha >KMBOM OpraHusM, IJlaBaHHE phIO,
pplUaru B TeJ€ YeJOBEKa, IPH ATOM MEPEBOAUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHUI;

OIKCHIBATh M3YYEHHBIE CBOMCTBA TeN M (PU3NUECKUE SBICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTh BELIECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TENA, CHJIa TPEHUS, 1aBIeHHUE (TBEPIOTO
TeNa, JKUIKOCTH, ra3a), BhITAJIKUBAIOINAs CHJIA, MEXaHW4eckas padoTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIBL, KOX((UIMEHT MOJE3HOro JEHCTBHS MEXaHH3MOB,
KUHETHYEeCKasi M TMOTEHIHaIbHasl SHEprHsi), MpU ONUCAHWU NPABUIBHO TPAKTOBATh
(bu3nYECKUit CMBICIT UCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €ITUHUIBI PU3NUECKUX
BEJIMYMH, HAaXOAWUTh (OPMYJIbI, CBSI3bIBAIOIIME NAaHHYIO (PU3UYECKYIO BEIUYHHY C
JIPYTUMH BEJTMYMHAMH, CTPOUTH TpaUKH W3YUEeHHBIX 3aBHCUMOCTEH (pr3muecKkux

BEJINYMH,

* XapaKkTepu30BaTh CBOMCTBa TeJ, (PU3MYECKHE SBJIECHUS U IMPOIIECCHI, MCHOJB3Yys MpaBHiia



CIOKeHUs cuil (BAOJb OJHOW TpsiMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHS pbluara (0JI0Ka), «30JI0TOE MPABHIIO» MEXaHUKH, 3aKOH COXpPaHEHUS
MEXaHUYECKOW SHEPTHH, IPU ITOM JIaBaTh CIIOBECHYIO ()OPMYIHMPOBKY 3aKOHA M 3alHCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKUE SBJICHHUS, MPOILECCH U CBOMCTBA TN, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIBIATH MPUYMHHO-CIICICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHUE U3 1-2 JTIOTMYECKHX 1IaroB ¢ ONOpoi Ha 1-2 N3y4eHHBIX CBOHCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemaTts pacy€THbIe 3a7auu B 1-2 NeiiCTBUS, UCIIONIBb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE
dbuznyeckue BeIMYNHBI: HA OCHOBE aHAJN3a YCJIOBHS 33a[jauM 3allMChIBaTh KPAaTKOE YCIOBHE,
MOJCTaBIATh (PU3MUecCKHe BEIUYUHBI B (QOPMYJIbl M MPOBOAUTH PACUYETHI, HAXOIUTh
CIpaBOYHBIC JaHHBIC, HEOOXOIUMBIC JUIS PEHICHHUS 3a/]ay, OLIEHHWBATh PEATUCTUYHOCTH
MOJTy4eHHOU (PU3NUeCKON BETMUNHBI,

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEIIUThH MPHU MOMOLIN (HU3HMUECKUX METOJNIOB, B
ONMCAHUU MCCIIE0BAaHUS BBIICIATH POBEPSIEMOE MIPEANIONOKEHUE (TUIIOTE3Y), pa3inyaTh U
MHTEPIPETHPOBATh TIOTYYEHHBIA pe3ynbTaT, HAXOJUTh OMIMOKH B XOJE OIbBITA, JAEIaTh
BBIBO/JIbI 110 €0 Pe3yJbTaTaM;

MPOBOJUTH OIBITHI IO HAOIIOACHUIO (U3NYECKUX SBICHUN WM (U3NUYECKUX CBOWCTB TEI:
(GopMyIHpOBaTH MPOBEPSEMBIE MPEAOIOKEHHSI, COOMPATh YCTAaHOBKY M3 IPEIJIOKEHHOTO
000py/10BaHus, 3alIUCHIBATh XOJ1 ONbITa U (POPMYIMPOBATH BHIBObL;

BBITIOJHATh TPSIMbIE M3MEPEHUs] PACCTOSHHUSA, BPEMEHH, MacChl Tena, 00bEMa, CUIBl U
TEMIEPATypbl C WCMOJIb30BAHUEM aHAJIOTOBBIX U IH(POBBIX NPUOOPOB, 3aMHUCHIBATH
NOKa3aHMs NPUOOPOB C YUETOM 3aJJaHHOM aOCOMIOTHOM MOTPETHOCTH U3MEPEHUH;
IOPOBOJUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (HU3MUECKON BEIMUYMHBI OT JAPYroi c
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTH MYyTH PAaBHOMEPHO ABMXKYIIETOCS Tela
OT BPEMEHH JBMKEHUS Tela, CHUJIbl TPEHUSI CKOJIbKEHUS OT Beca Tejla, KauecTBa 00paboTKu
MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHJIBI TPEHUS OT IJIOMIAAN COIPUKOCHOBEHMSI TEJ, CHUIIbI
YIOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOLIEH CUIIBI OT 00bEMa NOTpyKEHHON YacTH
Tela U OT IJIOTHOCTH YKMJIKOCTH, €€ HE3aBHUCHUMOCTH OT IJIOTHOCTU Tella, OT INIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUH TIJIaBaHUS TEJl, CIOBUM PaBHOBECHSI pblyara u 0JI0KOB),
y4acTBOBATh B IJIAHUPOBAHUHU Y4eOHOTO MCCIIEIOBaHUS, COOUPATh YCTAHOBKY U BBIOJIHATH
U3MEpEeHUs, Ccliefysd TpeAJIOKEHHOMY IUIaHy, (UKCUPOBATh pe3yJabTaThl IOITYYEHHON
3aBUCHUMOCTH (DU3MUECKHUX BEIMYMH B BUJAC MPEJIOKCHHBIX TaONHIl U TrpaduKoB, AENaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIEAOBAHUS;

MPOBOANTH KOCBEHHBIE H3MEPEHUS PU3NUECKUX BETUYHH (IJIOTHOCTH BEIIECTBA )KUIKOCTH U
TBEPJOTO TeNa, CUJIa TPEHUS CKOJBXKEHUs, IaBJICHUE BO3/yXa, BBITAJKHUBAIOLIAsl CHUJIA,
JeMCTByIOMAs Ha MOTPYKEHHOE B JKUAKOCTH TENO, KOA((UIMEHT IMOJIE3HOTo JEHCTBUA
MPOCTBIX MEXAHU3MOB), CIEAYS MPEJI0KEHHON MHCTPYKIIUU: TIPU BBHIMOJHEHUN U3MEPEHUM

coOuparTh SKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHNE UCKOMOMN BETHYUHBI,



* coOmogaTh nMpaBuiia TEXHUKU 0€30MacHOCTH MU paboTe ¢ J1abopaTOpHBIM 000PYyI0BaHHEM;

* yKa3bplBaTh NMPHUHIMIbBI AEUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECBI, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIIMECs] COCYAbI, OapoMeTp, pbluar, MOIBMKHBIA M HEIOJBUKHBINA
0JI0K, HAKJIOHHAs IUIOCKOCTb;

* XapaKTepu30BaTh NPUHLUIBI ICHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
Omopoil Ha HX omnucaHus (B TOM 4YHCIE: MNOJIMIMIIHUKHM, YCTPOWCTBO BOJOIPOBOJA,
TUIPABIMYECKUNA NIPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBON HACOC, apEOMETP), UCIIOIb3Ys
3HaHUS O CBOWCTBaX (DM3MYECKHX SBJICHUI M HeoOXoaumble (U3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

*  IPUBOJIUTH NPUMEPHI (HAXOAUTH UH(OPMALIHUIO O IPUMEPaX) MPAKTUYECKOTO UCIIOJIb30BAHUS
dbuznyecKkux 3HAHMI B TIOBCEIHEBHON >KM3HM M1 oOecmedeHus Oe30MacHOCTH IpH
oOpallleHuu ¢ npudopaMH U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbS U
COOIOZICHHSI HOPM SKOJIOIMUYECKOT0 TIOBEICHUS B OKPYKaIOIIEH cpere;

®  OCYUIECTBIIATH OTOOp MCTOYHUKOB MH(POpManuu B MIHTepHETE B COOTBETCTBUHU C 3aJaHHBIM
MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOUIMXCA 3HAHUM U IYyTEM CPAaBHEHUS DPA3IUYHBIX
MCTOYHUKOB BBIIEIATH HH()OPMAIINIO, KOTOPAs SBJSIETCS MPOTUBOPEUNBOM HITH MOXKET OBITH
HEJIOCTOBEPHOM;

® UCHOJB30BaTh IpPU BBINOJIHEHUU YYEOHBIX 3a/laHUM HAy4YHO--TIONYJSPHYIO JIMTEPaTypy
($U3MYECKOr0o COJIep/KaHusl, CIPaBOYHbIE MaTepualibl, pecypchl cetu WHTepHeT, BIaAeTh
npuéMaMyi KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOpPMAIMKM U3 OJJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

* co3laBaThb COOCTBEHHBbIE KpaTKHE NHCbMEHHbIE U YCTHBbIE COOOILIEHHS Ha OCHOBE 2-3
UCTOYHUKOB MH(POPMaLUK (PU3HMUECKOTO COJEPKAHUSA, B TOM

quciae MyOoJIMYHO JIeNaTh KPaTKUe COOOIIEHUS O pe3yibTaTax MPOeKTOB WIH y4eOHBIX
WCCJIEOBAHMM, ITPY 3TOM I'PAaMOTHO MCIIOJIb30BaTh M3YYEHHBIN NMOHATUIHBIN anmnapar
Kypca (pU3MKH, COMPOBOXK/JIATh BHICTYIICHHE MTPE3EHTAIUEH;

® [IpH BBIIIOJIHEHUHU YUYEOHBIX NMPOEKTOB U MCCIEIOBAHUI pacnpenensTh 00sI3aHHOCTH B
IpynIe B COOTBETCTBUU C IOCTABICHHBIMU 33JJa4aMH, CJIETUTH 32 BBIIIOJIHEHUEM IUIaHa
NEeNCTBUI, aJeKBAaTHO OIIEHMBAaThb COOCTBEHHBIM BKJIAJ B J€ATEIbHOCTh TPYIIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIIHX.

K xonIy o0y4deHus B 8 kjacce mpeIMeTHbBIE PE3yJIbTaThl Ha 0A30BOM YPOBHE JOJKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

® HCIOJB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHUSI BEIIEeCTBAa, KPUCTAJUIMYECKHE W aMOp(QHbIe Tena,
HACBILICHHBIN U HEHACBIIIEHHBIN Nap, BIaXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSISA
JHEPrus, TEIJIOBOM JBUraTellb, JJIEMEHTAPHBIN IEKTPUUECKUN 3apsijl, JIEKTPUUIECKOE
110JI€, TPOBOAHUKY U TUIEKTPUKHU, IIOCTOSHHBIHN 2JIEKTPUUYECKHI TOK, MATHUTHOE TI0JIE;

* pa3nuuaTh SABJIEHUS (TEIUIOBOE DPACLIMPEHHUE M C)KaTue, TEeIulolepenada, TEMJoBOe

paBHOBECHUEC, CMAUYUBAHHUC, KallWUIAPHBIC ABJICHUA, MHCIAPCHUE, KOHACHCAIUAA,



IUIaBJICHWE,  KpHCTaUm3amus  (OTBEpIEBaHKE),  KUICHHWE,  TeIulonepeaayda
(TETUIONPOBOIHOCTh, KOHBEKIIWS, W3JIYYCHUE), AJICKTPHU3AIMs TEJl, B3aHMMOJCHCTBHE
3apsI0B, JCUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aWMOJICHCTBUE
MAarHuToB, ﬂeﬁCTBHe MArivMTHOIrO I10Jis1 Ha IMPOBOJHUK C TOKOM, SJICKTPOMArHUTHAA
UHAYKLIMS) IO OIHCAHUI0O MX XapaKTEepPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

*  pacrmo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PH3MUECKUX SIBICHUHN B OKPYKAIOLIEM MHpE, B
TOM YHCIIC (bH3I/I‘{eCKI/IC ABJICHUA B HOPUPOAC: TOBCPXHOCTHOC HATAKCHUC U
KallWUISIPHBIC SIBIICHUS B TPUPOJE, KPHUCTALIBI B MpHpone, u3inydeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOpPCKUE OpuW3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
AJIEKTPUUECKUE SBJICHUS B aTMOC(Epe, IEKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE
noJie 3eMJIH, IpeiQ MoIr0COB, PO MArHUTHOTO TOJIS 7S )KU3HH Ha 3emiie, MOIsIpHOe
CUSIHHE, TPH 3TOM TMEPEBOJUTH MPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIJICIATH
CYIIECTBEHHbBIC CBOMCTBA (NPU3HAKN) PU3HUECKUX SBJICHUM;

® OIMMCBIBATH U3YYCHHBIC CBOMCTBA TeNI U (1)I/ISI/I‘ICCKI/IC SABJICHUS, UCIIOJIB3Yd (1)I/I3I/I'-ICCKI/IG
BEJIMYMHBI (TemIepaTypa, BHYTPEHHSS JHEpIus, KOJIMYECTBO TEIUIOTHI, YAeJbHas
TETIOEMKOCTh BEIIECTBA, YACIbHAS TEIUIOTA

IUTaBJICHUS, YJENbHAs TEIUIOTa MapooOpa3oBaHMA, yAEIbHAS TEIIOTa CrOpaHUs TOILIHBA,
KOBq)(l)I/IIII/IeHT IIOJIC3HOI'O IICﬁCTBPISI TEIIOBOU MallrHbI, OTHOCUTCIIbHAA BIA)KHOCTH BO3/1yXa,
IEKTPUICCKUH 3apsil, CHIIA TOKA, JJIEKTPUICCKOE HAMIPSKCHHE, COTPOTUBIICHHUE IIPOBOTHUKA,
yIEeTbHOE COIMPOTUBIEHUE BEIIECTBA, paboTa W MOIIHOCTh JJIEKTPUYECKOrO TOKa), MPHU
ONMHMCAHUW TPABUJIBHO TPAKTOBaTh (DU3MUECKUNW CMBICH HCIOJB3YEMbIX BEIMYUH,
0003HaYCHUSI U €TUHUIIBI PU3NIECKUX BETHMUMH, HAXOIUTh (POPMYITBI, CBSA3BIBAIOIINE TaHHYIO
bu3NYECKyI0 BENUYHHY C JAPYTMMH BEIMYUHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA Tel, (hU3MUECKHUE SBIEHUS M TMPOIIECCHI, UCIOIB3YS OCHOBHBIC
TIOJIOKCHU S MOJ'IeKy‘TIﬂpHO-KI/IHeTI/ILIGCKOI\/JI TCOpHUU CTPOCHHA BCUICCTBA, IMPHUHIMAIT
CYTEPIIO3HITNH MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHU 3aps/a, 3akoH OMa s
yuacTka I1enu, 3akoH Jkoyns-JIeHIa, 3aKOH COXpaHEHUS HSHEPrUH, MPH ITOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MaTEMATHIECKOE BBIPAKCHIE,
00BACHITH (bPISI/I‘-IeCKI/Ie IMpOoUECChl U CBOMCTBA TE€JI, B TOM YHCJIC U B KOHTCKCTEC CI/ITyaHI/Iﬁ
IMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTEpa: BBIABIATE MNPUIXMHHO-CICACTBECHHBIC CBA3H,
CTpPOUTH 00BsCHEHHE W3 1-2 JOTMYECKHX IIAaroB ¢ OMopod Ha 1-2 M3yYEeHHBIX CBOWCTBA
bu3HYECKUX SIBICHUHN, PU3NIECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEIH;

pemaTts pacy€THbIE 3aauu B 2-3 JIEHCTBUS, UCIONB3Ys 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOIINE
dbuznyecKkre BETUYMHBI: HA OCHOBE aHAIN3a YCIOBHS 33aJa4M 3allMChIBAaTh KPATKOE YCIOBHE,
BBISIBJISITH HEJIOCTATOK JAHHBIX [UIS PEIIeHHs 3a/ladd, BBIOMpPATh 3aKOHBI U (HOPMYIIHI,
HEoO0XoauMBbIe ISl €€ pelIeHUs, TPOBOIUTh pacuéThl U CPaBHUBATH MOIYYEHHOE 3HAYCHUE

(1)PI3H‘ICCKOI>1 BCJIIMYMHBI C U3BECCTHBIMHU JaHHBIMU,



pacrio3HaBaTh MpPOOJIEMbl, KOTOPblE MOXKHO PELIUTbh IPU MOMOIIM (U3UYECKUX METOJOB,
UCIOJb3Ysl OIMCAHUE UCCIIEAOBAHMS, BBIJEIATh MIPOBEPIEMOE MPEAIOJIOKEHUE, OLEHUBATh
IIPaBUJIBHOCTb MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOIbI;

IPOBOJIUTH OMBITHI MO HAOMIOACHHUIO (PU3MYECKUX SBICHUH MM (PU3MUYECKHX CBOWCTB Tel
(KanwIsipHbIE ABJICHUS, 3aBUCUMOCTB JIaBJICHHUS BO3/yXa OT €ro oObéMa, TeMIEparyphl,
CKOPOCTH IIpolLiecca OCTBIBAHMS M HAarpeBaHus MpU M3IY4YEHHHM OT LIBETA HM3JIydaroulieu
(moryomaroeii) MOBEPXHOCTH, CKOPOCTh MCIIAPEHUS] BOJBI OT TEMIIEPATYPHI KUJIKOCTH U
wioniaan €€ MoBEPXHOCTHU, MIEKTPU3ALUS TE€I U B3aUMOAECUCTBUE BJIEKTPUUYECKUX 3aps0B,
B3aMMO/JICHICTBUE NOCTOSIHHBIX MAarHUTOB, BH3yalM3allis MarHUTHBIX MOJEH IMOCTOSHHBIX
MarHuTOB, JIEHCTBUS MarHUTHOTO I10JI1 Ha MPOBOJAHMUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWMCTBA  AJIEKTPOJBHUraTeNss IOCTOSIHHOIO TOKa):  (OpMylupoBaTh IpOBEpsEMbIe
HPENONI0KEeHUs, COOMpaTh YCTAHOBKY M3 IPEIJIOKEHHOI0 000pYyI0BaHUs, OMUCHIBATh X0
OIbITAa U POPMYJIUPOBATH BBIBOJIBI;

BBINOJIHATH MPSIMbIE U3MEPEHHsI TEMIIEPATypbl, OTHOCUTEIbHON BIaKHOCTH BO3/1YyXa, CHIIBI
TOKa, HANPSHKEHHS C HCIIOJIb30BAHUEM AaHAJIOTOBBIX NMPUOOPOB M NATUYMKOB (PUIUIECKUX
BEJIMYMH, CpaBHUBaThb pE3yJbTaTbl M3MEPEHUNH ¢ Y4€TOM 3aJaHHOM abCONIFOTHOM
MOTPEIIHOCTH;

MPOBOANTH HCCIICIOBAHUE 3aBUCHMOCTH OJHON (DU3MYECKOW BEIMYUHBI OT JPYrod C
MCIIOJIb30BAaHUEM MPSIMBIX HW3MEPEHUH (3aBUCUMOCTb COIPOTUBIICHHUS IPOBOAHMKA OT €ro
JUIMHBI, IUIOLIAJAM TIONEPEYHOT0 CEYEHUS M YJEIbHOIO CONPOTHUBIIEHUS BEIIECTBA
IIPOBOJHMKA, CHUJIBI TOKA, MAYILErO 4Yepe3 NPOBOJHUK, OT HANPSIKEHHWsS Ha IMPOBOIHHKE,
UCCIICIOBAaHUE  IOCIEI0BATEIbHOIO UM MHAapajljIeIbHOTO  COEIMHEHUH IPOBOJHHUKOB):
IUIAHUPOBAaTh MCCIIEOBAHUE, COOMpaTh YCTAaHOBKY M BBINOJHATH H3MEPEHHUS, CIEeays
IpeUI0KEHHOMY IIaHy, (PUKCUPOBATH Pe3ybTaThl HOTYYEHHOM 3aBUCIMOCTH B BUJI€ TaOJIHII
U rpaUKoB, /1e1aTh BBIBOBI 110 pe3yabTaTaM HCCIEeIOBAHNUS;

OPOBOJIUTH KOCBEHHBIE M3MEpeHUs (U3MUECKUX BEIMUYUH (yAelbHas TEIMIOEMKOCTb
BEIIECTBA, COMPOTHUBIIEHWE NPOBOJHUKA, PabOTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKa):
IUIAHUPOBATh U3MEPEHMSI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYs MPEAJI0KEHHON
WHCTPYKIUH, U BBIYUCIISATH 3HAUCHUE BEJTMUHHBI;

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPHUHIMIIBI JEHCTBHUS M3YUYEHHBIX MPHUOOPOB U TEXHUUYECKHUX YCTPOUCTB C
OMOpOoN Ha MX ONUcCaHMs (B TOM 4YHCIE: CHCTeMa OTOIUIEHHSI JOMOB, TUTPOMETp, MapoBast
TypOUHa, aMIIepMETP, BOIBTMETP, CUETUUK DIEKTPUUECKOIN SHEPTHH, JIEKTPOOCBETUTEIbHbIE
npuOOpBI, HarpeBaTeIbHbIE EKTPOIPUOOPHI (IPUMEPBI), FTEKTPUUECKUE MTPETOXPAHUTEIH,
AIIEKTPOMArHUT, JIEKTPOABHUraTeNb IMOCTOSHHOIO TOKA), MCIOJb3YS 3HAaHHUA O CBOMCTBAaX
¢u3nuecKkux sSBICHUH U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIe TEXHUUYECKUE YCTPOICTBA M U3MEPUTENIbHBIE TPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KMJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUIPOMETP,

JBUTATE€b  BHYTPEHHEIO CrOpaHus, DJEKTPOCKOI, pPEOoCTaT), COCTaBIATh CXEMbl



OJICKTPHUICCKUX ueneﬁ C IOCJICAOBATCIbHBIM W IIapaJUICIIbHBIM COCAWMHCHUEM JJICMCHTOB,

pasiindas yCJIOBHBIC 0003HAaYEHHS DJIEMEHTOB SJIICKTPHUYCCKUX I.ICHCIZ;

OPUBOAUTH TpPHUMEPHl (HAXOIUTh HWHPOPMALMIO O TMpUMEpax) MPAKTUYECKOTO
UCTIOJIb30BaHUS (DU3MYECKMX 3HAHMKW B MOBCEJHEBHOM KH3HH s 0OecreueHus
0€30MacHOCTH TpH  OOpalieHuH ¢ MpudopaMH M TEXHUYECKMMHU YCTPOHCTBaMH,
COXpaHEHHsI 3JI0pPOBbSI W COOJIIOJICHHS HOPM OSKOJOTUYECKOTO TIOBEACHUS B
OKpYXKaroIlEeH Cpese;

OCYILECTBIISATH MOUCK MHPOPMAIIMH (HU3NIECKOTo cosepkanns B IHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUH M MYTEM CPaBHEHMs JONOJIHMUTENbHBIX HCTOYHHMKOB BBIICIATH
UH(POPMALIKIO, KOTOpas SBJIAETCS IPOTUBOPEUNBOM UM MOKET OBbITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHIIOJIHEHUHN YU4EOHBIX 3aJaHUN HAyYHO-TIOMYJIPHYIO JIUTEPATYPY
(bu3u4ecKoro cojepKaHus, CIpaBOUYHbIe MaTepUaIbl, pecypchl ceTh IHTepHeT, Bi1aleTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs HHGOpMALMKM U3 OIHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIIEHHs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3MUYECKOTO COJICpIKAHUSA, B TOM YHCIE
nyOJIMYHO  TPEACTABJIATH  PE3yNbTaThl MPOEKTHOM WM  HCCIEN0BATEIbCKON
NeSITeIbHOCTH, TIPH STOM I'PaMOTHO HCIOJb30BaTh W3YYEHHBIH MOHATUIHBIN ammapar
Kypca (pHU3UKH, COPOBOXKIATh BBHICTYIICHHE MTPE3CHTAIHCH;

IpY BBIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUHA (U3NIECKHX IPOIECCOB
pacrpenenaTe 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABICHHBIMM 3aJayaMH,
CJIEIUTh 3a BBIIOJHEHWEM IIJIaHa JACUCTBUM M KOPPEKTUPOBaTh €ro, aJeKBaTHO
OLICHUBaTb COOCTBEHHBIM BKJAJ B  JEATENBHOCTh  TIPYMINbI, BBICTPAUBATh

KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, MpOoABJIAA TOTOBHOCTL pa3pClIaTh KOH(I)J'II/IKTBI.

K KOHIY O6y‘leHI/I5{ B 9 Kiacce MNPEAMETHBIC PE3YJILTATHI HA 0a30BOM YPOBHC JOJIZKHBIL

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCSl YMEHUI:

WCIIOJIB30BaTh IIOHATHS: CHUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPAcKTOpPHS,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOT'0 JIBMKEHUs, nedopmanus (ynpyras, njaacTuyeckas),
TPEHUE, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb M IEPErpy3KH, ILEHTP
TSKECTH, aOCOJIIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOrO Tella, paBHOBECHE,
MeXaHW4YecKue KojiebaHusi W  BOJHBI, 3BYK, HWH(QpPa3ByK M  yIbTPa3BYK,
3JIEKTPOMAarHUTHbIE BOJIHBI, LIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTH U
JATbHO30PKOCTh, CIEKTPbl HMCIYCKaHWA W TOIJIOLIeHMs, anb(da-, Oera- W ramma-
W3ITy4EHUs], U30TOIIBI, SIACpHAs SDHEPIETHKA,

pa3ianyaTh SIBICHHA (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE [BUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHHE, CBOOOIHOE MaIeHHE TeJl, pPABHOMEPHOE

ABUIKCHUC 110 OKPYIKHOCTH, B3aHMOJICHCTBHE

TCJI, PCAKTUBHOC ABUXKXCHUC, KosebaTeIbHoe JABUXXCHUC (3aTyxa10LuI/Ie U BbIHYXICHHBIC

KojeOaHusl), PE30HAHC, BOJIHOBOE JBM)KEHHME, OTpPaXECHHE 3BYKa, NPSIMOJIMHEIHOE



pacnpocTpaHeHne, OTPAKCHUE U MPEJIOMIICHHE CBETA, OJITHOE BHYTPEHHEE OTPaKCHHUE CBETA,
pasnoxeHue 0esoro cBeTa B CIEKTP U CIO0KEHHE CIIEKTPAIbHBIX IIBETOB, TUCIIEPCHS CBETA,
CCTCCTBCHHAA PAAMOAKTUBHOCTb, BO3HHUKHOBCHUC JIMHEMYAaTOro CIICKTpa I/I3JIyLIeHI/I$I) 110
OIMMHMCAHUIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIBITOB, ACMOHCTPUPYIOIIUX OAaHHOC
¢du3nueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UYECKUX SBICHUNA B OKPYXKAIOIIEM MHUpE (B TOM
YHUCJIC (1)I/I3I/I‘-IGCKI/IC SABJICHHA B IPHUPOAC: IPUIIMBBI U OTJIUBLI, ABUKCHUC TIJIAHCT ConneyHon
CUCTCMbI, PCAKTUBHOC IBMIKXCHHUC JKHBBIX OPraHU3MOB, BOCIIPUATHC 3BYKOB KHWBOTHBLIMU,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, I[BETA TeJl, ONTHYECKUE SIBICHHS B
npupose, OHOJIOTHYECKOE NEeHCTBHE BUAMMOTO, YIbTPa(QUOIETOBOIO M PEHTTEHOBCKOTO
U3JTy4CHUH, €CTeCTBEHHBIH paIUOAKTHBHBIA (OH, KOCMHYECKHE JIy4Hd, DPaJHOAKTUBHOE
U3JIy4YCHHE TNPHPOJHBIX MUHEPAJIOB, NEHCTBUE PAJHOAKTHBHBIX W3ITyYCHHH Ha OpraHu3M
YeJIoBeKa), MPH OSTOM IEPEBOJUTH MPAKTUYECKYIO 3ahady B Y4eOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (PU3HAKH) PU3MYECKUX SBICHHIA;

OIMMCBIBATHL H3YYCHHBIC CBOMCTBA TE€I H (1)I/I3I/I'-ICCKI/IG SABJICHUSA, HWCIIOJIb3YA (1)I/I3I/I‘~I€CKI/I€
BCJIMYHNHBI (CpeI[Hﬂﬂ N MIHOBCHHAA CKOPOCTH TCJa IIPpU HCPABHOMCPHOM IBWIKCHUU,
YCKOpEHHE, MepeMEIIeHUe, MyTh, YIJI0Basi CKOPOCThb, CHJa TPEHMS, CHJIA YIPYTOCTH, CHIIA
TAKECTH, YCKOPCHHUC CBO6OIIHOFO maacHusA, BEC TCJIa, HMMIIYJLC TCJIa, HMITYJIbBC CHIIBI,
MEXaHUYCCKas pa60Ta U MOMIIHOCTb, IOTCHIHAJIbHAA OSHEPTHUA TCJId, IIOAHATOrO HaA
MOBEPXHOCTHIO 3€MJIU, NOTCHIHUAJIbHAA SHCPIUA cKaTom MPYXUHBI, KHHCTUYECCKAasa SHCPTH,
MOJIHAasE MEXaHUYEeCKasi SHEprusl, Mepruo] U YacToTa KoyieOaHUH, JUIMHA BOJIHBI, TPOMKOCTb
3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTeslb MPEJOMIICHUSI CPENbl), MPH OMHCAHUU
NPaBUIBHO TPAKTOBaTh (DU3MYECKHH CMBICI MCIIOJIBb3YEMbIX BEJIWYMH, OOO3HAUYEHUs W
€IMHUILBl (U3NYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BEIIMYMHAMU, CTPOUTH I'paMKU U3YUYEHHBIX 3aBUCUMOCTEN (pr3nuecKkux
BEJIMYMH;

XapaKTCPpHU30BaATh CBOMCTBA TECII, (1)I/IBI/I‘~ICCKI/I€ SABJICHUA W MPOLECCHI, HCIIOJIB3yA 3aKOH
COXpPAaHCHUSA DHCPIrur, 3aKOH BCCMUPHOI'O TATOTCHUA, IPUHIUIT CYICPIIO3ULIUN CUJI, TPUHIUIT
OTHOCUTECJIBHOCTHU raJ'II/IJ'Ieﬂ, 3aKOHBI HI)I-OTOHa, 3aKOH COXpaHCHHUA HMITYJIbCa, 3aKOHBI
OTpaKEHHsI ¥ TIPEIIOMIICHHSI CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MACCOBOTO YUCEI TIPH
AJIEPHBIX PEaKIMIX, IPH 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIlIMCHIBATh €r0
MAaTEMATUYCCKOC BBIPAKCHHUC,

OO0BSCHATH (PU3MUYECKHE MPOLECCH U CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CHUTYaI[Hil
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUUYUHHO--CIEICTBEHHBIE CBS3H,
CTpPOUTH OOBSCHEHHE W3 2-3 JIOTMYECKUX INAroB ¢ OMOpOM Ha 2-3 M3yueHHBIX CBONCTBA
(bu3nUecKuX SBICHUH, GPU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pewmiath pacu€THble 3a1aud (ONMUparolIecs Ha cucTeMy U3 2-3 ypaBHEHHil), HCIOJIB3Ys
3aKOHBI U (I)OpMyHLI, CBA3BIBAIOIIIUC (1)I/I3I/I‘-IGCKI/IC BCJIMYMHBI: HA OCHOBC aHalin3a YCJIOBUSA

3aaa4M 3alliMChIBATh KPAaTKOC YCJIOBUC, BBIABIATHE HEAOCTAIOIIUE HIIN H30BITOYHEIE JaHHBIC,



BbIOMpPATh 3aKOHBI M (OPMYJbI, HEOOXOMUMBIE Ui pEIIeHUs, MPOBOAUTH PACUETHl U
OLIEHUBATh PEATMCTUYHOCTD MTOJYYEHHOTO 3HaUCHUs (PU3UUYECKON BEIMYHHBL;

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PELIUTHh NPU MOMOLIM (U3NYECKUX METOMOB,
UCIIOJIb3YSl ONIMCAHUE MCCIIEOBaHMs, BBIIEIATH [IPOBEPSAEMOE IPEANON0KEHNUE, OLIEHUBATh
IIPABWIBHOCTh IOPsIIKa MPOBENEHUS UCCIIECNOBAaHMS, JEJIaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHHUIO (PU3MYECKUX SBICHUH MM (PU3MUYECKHX CBOWCTB TeI
(u3yuenue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHHUS YHEPIHM, 3aBUCUMOCTh IIEpHoa
KoJIeOaHUH TPY)KMHHOT'O MAasiTHUKA OT MAcChl Ipy3a U JKECTKOCTH MIPYKUHBI U HE3aBUCUMOCTb
OT aMIUIMTY[bl MaJIbIX KOJeOaHUH, MPAMOIUHEHHOE PAacHpOCTPAHEHUE CBETA, Pa3IOKEHHE
6enoro cBeTa B CIEKTpP, U3yYEHHE CBOMCTB M300pa’keHHs B IJIOCKOM 3€pKaje U CBOMCTB
n300pakeHusl mpeaMmera B coOuparomeil jauH3e, HaONIoJeHUe CIUIOIIHBIX U JIMHEHUYaThIX
CHEKTPOB M3JIyYEHMsI): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOro Habopa
000pyI0BaHUs, OIMCHIBATh XOJ] OIIbITA U €r0 pe3yJbTaThl, (HOPMYIUPOBATH BBIBObI;
IPOBOAMTH IIPU HEOOXOJUMOCTU CEPUIO MPSMbIX U3MEPEHUH, ONPENEIIssl Cpe/lHEe 3HAaUeHUE
u3MepseMoil BeTnuuHbI ((PoKycHOE paccTosiHEE COOMpAOIIel JIMH3bI), 000CHOBBIBATh BEIOOD
croco6a n3MepeHus (M3MEpUTEITHHOTO TPHOOopa);

IIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BETMYMH C MCIIOJIB30BAaHUEM IMPSMBIX
U3MEpeHUil (3aBUCHMOCTb IyTH OT BPEMEHU IpU PABHOYCKOPEHHOM JIBKEHUH 0€3
HAYaJIbHOM CKOpPOCTH, MepHoja KoyieOaHUl MaTeMaTHYecKOro MasiTHUKa OT JJUHBI HUTH,
3aBUCHMOCTH yTJla OTPa’KEHUS CBETA OT yIJjla MaJeHUs U YIJIa IPEJIOMIICHHUS OT yrijla MaJeHus):
IUIAaHUPOBaTh  UCCIIEZIOBAaHUE, CAMOCTOSATENBHO CcOOMpaTh YCTAHOBKY, (UKCHUPOBATh
pe3ysbTaThl MOJYYEHHON 3aBHCHMOCTH (PM3MYECKMX BEIMYUH B BUE TAOJIUI U I'padHUKOB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBAHMS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (CpelHsAs CKOPOCTb M YCKOpEHHE
TeJa TMPH PaBHOYCKOPEHHOM [BM)KEHUH, YCKOpEHHE CBOOOJHOIrO MajeHus, XKECTKOCTb
NPYXUHBI, KOAG(GUIMEHT TPEHUS CKOJbXEHUS, MEXaHNYecKasi paboTa U MOIIHOCTh, YacTOTa
U Tepuoja KoieOaHUH MaTeMaTH4ecKOro M MPY)KMHHOTO MAasTHUKOB, ONTHYECKas cuia
coOuparomied JHMH3bL, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh HU3MEpPEHUus, CcoOupaTh
AKCIIEPUMEHTAJIbHYI0O YCTAaHOBKY U BBINOJHATh HM3MEPEHHUs, CIeAysd MNpeyIoKeHHON
MHCTPYKIUH, BBIYUCIISATH 3HAUEHNE BEJIMYMHBI U aHAIM3UPOBATH MOJYYEHHbIE PE3YJIbTAThI C
Y4E€TOM 3a/IaHHOU MTOTPENTHOCTH U3MEPEHUH;

co0ur01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00paTOpPHBIM 000pYIOBaHUEM;
pa3inyaTh OCHOBHBIE NMPU3HAKM HM3YYEHHBIX (PU3UUECKUX MOJEJeH: MaTepuanbHas TOYKa,
abCcoMIIOTHO TBEP/OE TEJO, TOYSUHBIH HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIE€Ib AaTOMHOTO f]Ipa;

XapakTepu30BaTh NMPUHIMIIEI IEHCTBUS M3YUYEHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOUCTB C
ONOpOl Ha MX ONMCAaHUA (B TOM YHCIIE: CHUIOMETp, JAaTUYUKH IOJIOXKEHMSI, PACCTOSHUSI U

YCKOpEHUS, pakeTa, 3XOJIOT, OYKH, IMEPUCKOMN, (oToammapar, ONTHYECKHE CBETOBOIbI,



CIIEKTPOCKOII, TO3UMETp, KaMmepa BuibcoHa), MCIONb3ys 3HAHHS O CBOMCTBAX (hM3MYCCKUX
SIBJICHUH M HEOOXOMMbIe (DH3MUYECKUE 3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXCEMblI M CXCMATUYHBIC PUCYHKH HU3YYCHHBIX TCXHHYCCKUX YCTpOﬁCTB,
U3MEPHUTEIBHBIX NPUOOPOB W TEXHOJOTMYECKUX TPOLIECCOB IMPU PEIICHHH Y4eOHO--
NPAKTHYECKHUX 33]1a4, ONITUYECKUE CXEMBI ISl IOCTPOSHHS N300paKEHHI B IIJIOCKOM 3epKajie
U cobuparoleit TnH3e;

NPUBOAUTH PUMEPHI (HAXOIUTh HH(OPMAIHIO O IPUMEPAX ) MPAKTUIECKOTO HCIIOJIb30BAHMS
¢u3nueckux 3HAHUM B TIOBCEJIHEBHOW JKM3HM sl oOecrieuyeHHs O€30MacHOCTH TpHU
oOpamieHnH ¢ NpuOOpaMH W TEXHHYCCKUMHU YCTPONCTBAMHU, COXPAHEHUsS 370pOBbS U
COOJTFOICHUS] HOPM IKOJIOTHYECKOr0 MOBE/ICHUS B OKPYKAIOLIEH cpe/ie;

OCYIIECTBIIATh ~ MOMCK  WH(MopMaimu  ¢u3nyeckoro conaepkanusi B VHTepHere,
CaMOCTOSITENIbHO  (OPMYJIUpPYS IMOUCKOBBI 3amlpoc, HAXOIWTh IyTH OHPEICIICHHUS
JIOCTOBEPHOCTH  IMOJYYCHHOW HWH(OpMAlMKM HAa OCHOBE WMCIONIMXCS 3HAHHH U
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB;

UCTIOJIB30BaTh MPHU BBIIOJHCHUH Y4YEOHBIX 3aJaHHWil HAayYHO-TIOMYISIPHYIO JIUTEPaTypy
($u3NYECKOro CcoJepKaHus, CIIPaBOYHbIE MaTepuaibl, pecypcbl ceTu WHTepHeT, BIaJeTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl WHPOPMALMK M3 OJHOW 3HAKOBOU
CHCTEMBI B APYTYIO;

cO31aBaThb cOOCTBEHHBIE ITMCbMEHHBIE U YCTHBIC COO6HICHI/I$I Ha OCHOBC I/IH(l)OpMaHI/II/I u3
HECKOJIBKUX HMCTOYHHKOB (1)I/I3I/III€CKOFO COACpIKaHu, HY6J'H/ILIHO MNPpEACTAaBIATEL PE3YJILTAThI
NPOEKTHOW WM HCCIIEA0BATEIbCKOW AEATENBHOCTH, MPU 3TOM TIPAaMOTHO HCIIOJIB30BaTh
U3y4YCHHBIH TIOHATUHHBIA ammapar W3y4aeMoro pasjena (HU3HKH W CONPOBOXIATH

BBICTYIIJICHUC Hpe3eHTaHHefI C y‘léTOM ocoOeHHOCTEH AyaAUTOPUU CBEPCTHUKOB.



AHHOTAUUs K padoyeil nporpamMmMme 1o yueoHomy npeamery «®@usnka. bazoBblii ypoBeHb»

3a Kypc 0CHOBHOrO0 0011ero oopasoBanus 7-9 kiaacc 2023-2024 yqyeOHblii roj

[Tporpamma o ¢pusmke 6a30BOro ypoBHs Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus

pa3pa60TaHa B COOTBCTCTBHUM.

®enepanbHbIM 3aKOHOM OT 29.09.2012 Ne 273-D3 «O6 obpa3oBanuu B Poccuiickoii
®denepauyn» C MOCIEAYIOIIMMHI U3MEHEHUSIMY;

[MopsimkoM  pa3paboOTKM W YTBEPKACHHS dbenepanbHBIX OCHOBHBIX
0011e00pa30BaTEeNbHBIX TMPOTPaMM, YTBEPKIECHHBIM TpUKa3oM MuUHHCTEpCTBA
npocBemeHust Poccuiickori ®enepanmun ot 30 centsops 2022 1. Ne§74
(3apeructpupoBan MunuctepctBoM roctuiuu Poccuiickoit ®enepanuu 2 HOAOPs
2022 r., peructpaunoHubiii Ne 70809);

[TopsinkoM opraHu3alyy W OCYIIECTBICHHS 00pa30BaTeIbHOW IEATENLHOCTU IIO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MIPOTPaMMaM - 00pPa30BaTEIbHBIM MPOTpaMMamM
HAYaJbHOTO 00Iero, OCHOBHOIO 00 €ro M cpeaHero o6 ero oOpa3oBaHUs, yTBEP
JICHHBIM MpHKa30oM MuHuctepcTBa npocsemerus ot 22.03.2021 Ne 115;

[Ipukazom MuHnucrepctBa mnpocsemieHuss Poccum ot 16.11.2022 Ne 993 «O6
yTBEpKACHUH (erepanbHOil 00pa3oBaTeNbHONM MPOTrpaMMbl OCHOBHOTO OOILEro
obpazoBanus» (nanee - ®OIT O00);

e/IepaIbHBIX T'OCYIapCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB OCHOBHOIO 00 €ro
oOpa3oBaHusi, yTBEp ICHHBIX MTprKa3oM MuHuctepcTa mpocsemenus ot 31.05.2021
Ne 287 (manee - ®I'OC O00);

c yu€roM QeaepanbHON paboued MpPOrpaMMbl BOCIHUTAHHS W KOHIEMIUU
npernosiaBaHus yueOHoro npeamera «Pu3uka» B 00pa3oBaTeNIbHBIX OPraHU3aALMIX

Poccuiickoit Cacpanuu, pCaIn3yromunXx OCHOBHBIC 06pa30BaTeJleHe nporpaMMmal.

CO,Z[ep)KaHI/IC porpaMmsl 1o (I)I/ISI/IKG HaIpaBJICHO Ha q)OpMI/IpOBaHI/Ie CCTCCTBeHHO'HaquOﬁ

T'paMOTHOCTHU 06yqa101u1/1xc51 U OpPraHUu3aluro U3y4YCHUS (I)I/I3I/IKI/I Ha JEeATEIbHOCTHOM OCHOBe. B

nporpamMme 1o (I)I/I3I/IKC YUYUTBIBACTCA BO3MOXKXHOCTH y‘-ICGHOl"O npeaMerTa B pcain3aluu

tpeboBanuit ®I'OC OOO K IUIaHUPYEMBIM JHYHOCTHBIM M METANpeIMETHBIM pe3ysbTaTaM

06y'-IeHI/I$I, a TaKXKE MEXITPEAMETHBIC CBA3U €CTCCTBEHHO-HAYUYHBIX y‘-Ie6HI)IX mpeaAMETOB HAa YPOBHE

OCHOBHOTO 00111eT0 00pa30BaHMs.

porpamma 1o (U3MKe YCTAHABIMBAET PACHpeesIeHHe y4eOHOro marepuaina Mo rojaam

00ydeHwus (1Mo Kjaccam), MpeJiaraeT MPUMEPHYIO TTOCIIeI0BATEIFHOCTh U3yUEHUs TEM, OCHOBAHHY

Ha JIOTUKE Pa3BUTHS IIPEIMETHOTO COJIEP aHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN 00yJaroMXCsl.

porpamma 1o ¢u3uKe pa3paboTaHa C MeJIb OKa3aHUsI METOJIWYECKOH MOMOHM YYUTEN B

co3laHuM paboueil mporpamMmbl 10 y4eOHOMY MpeIMETY.

dusnka sSBIIETCS CI/ICTeM006p33yIOH_[I/IM AJi1 CCTCCTBCHHO-HAYYHBIX y‘-ICGHBIX mpeaMcCTOB,



MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIEe aT B OCHOBE IPOIECCOB U SIBJICHUH, M3y4aeMbIX XHUMHEH,
Ouonorueii, actpoHomueil u ¢usndeckoit reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHY
KapTUHY MHpa, MPEAOCTaBiIsieT Haubosee SCHble OOpa3lbl NPUMEHEHUS HAyYHOrO MeTojAa
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

JHA U3 TJIaBHBIX 3a7ad (hu3nueckoro obpazoBaHusi B CTPYKType 00 ero odpazoBaHus
COCTOMT B (OPMUPOBAHHUU E€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH M HMHTEpeca K Hayke Yy
oOyyJaronuxcs.

3ydeHue (U3MKM Ha 0a30BOM YpPOBHE TPEAINOJaraeT OBJAJACHUE CIEAYIOIIUMHI
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb!

* Hay4YHO OOBSICHSTH SIBJICHUS,

* OLIGHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO MCCIIECIOBAHNS;

*  UHTEPIPETUPOBATH JJAHHBIE U UCIOJIb30BaTh HAYUHbIE JOKA3aTENbCTBA AJIs
MIOJIyYEHUS BBIBOJIOB.

enu u3ydeHus (U3MKM HAa YPOBHE OCHOBHOrO 00 ero o0pa3oBaHUSl OMpPENEICHHI B
Konnenmnuu npenonaBanusi yueOHoro npenMera «Pusnka» B 00pa3oBaTENIbHBIX OPraHU3aLUAX
Poccuiickoii ®enepanuu, pealu3ylIIUX OCHOBHBIE 0011e00pa3oBaTeNbHbIE MPOTPAMMBL,
yTBepxkI€HHOU pemeHneM Komnernn MunucrepcrBa npocsenieHusi Poccuiickoit denepanuun
(mpotokoin ot 3 gexabps 2019 r. Ne [IK-48H).

ey n3yyenus: GU3NKU:

* npuoOpeTeHHe MHTepeca U CTpeMJIeHUs o0ydya UXCsl K HAyYHOMY H3Y4YEHHM MPHUPOJBbI,

Pa3BUTHE UX UHTEIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

* pa3BUTHE TMIPEACTABICHUI O HAy4HOM MeToJe IMo3HaHus U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

* (opmHupoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3Y4YEHHs] OCHOB CTPOCHMUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

* (opmupoBaHue MpeACTaBICHUN O polu (U3UKU I PA3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

* Dpa3BUTHE TPEACTaBICHUH O BO3MOXHBIX chepax Oyaymed npodeccnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOU C (PU3MKOMN, MOATOTOBKA K JalbHEeHIIeMy 00y4YeHHIO B 3TOM
HaIlpaBJICHUU.

OCTH €HHUE 3TUX LeJIell MporpaMMbl 10 (PU3MKE Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3zoBaHust 00€CIIEUNBACTCS PEIICHUEM CIISTYIONINX 3a/1ay:

* npuoOpeTeHre 3HaHU| O AUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYECKHX, TEIIOBBIX,
AJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

* mnpuoOpeTeHHe YyMEHHI OmuchiBaTb U  OOBACHATH  (PU3MUECKHE SIBICHUS C
MCIIOJIb30BaHUEM TOJTYYEHHBIX 3HAHU;

®* OCBOGHHME METOJOB pEHIeHHs] NPOCTEHIINX pacdE€THBIX 3a7ad C MHCIOIb30BAaHUEM
bu3HYECKUX MOJIeNel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHUC YMGHI/Iﬁ HaGHIOI[aTB MNPUPOAHBIC ABJICHUA U BBIIIOJIHATD OIIBITHI, H&GOp&TOpHBIe



pabOThl M DKCIEPUMEHTAIbHBIC HCCICAOBAHMS C HCIOJIb30BAHUEM H3MEPHUTEIBHBIX
puOOPOB;

* OCBOCHHE MNPUEMOB paboOThl ¢ HMH(pOpPMAIMEH (GUINIECKOro COACPIKAHMS, BKIHOYAS
HH(POPMAIIMI0O O COBPEMEHHBIX JOCTHIKCHHMSX (U3HMKH, aHAIM3 M KPUTHYECKOE
OIICHHBAaHKE WH()OPMALINH;

* 3HAKOMCTBO CO cepaMu MPodecCHOHATBHOM IeITeIbHOCTH, CBA3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JTOCTHKCHHUAX (DU3MUCCKON HAYKH.

| Ha usydenue ¢usmku (0a30BbIi ypOBEHB) Ha yPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS

otBoauTcs 238 yacoB: B 7 kiacce - 68 yacoB (2 yaca B Helleno), B 8 kiacce - 68 yacos (2 vaca B

Hezneno), B 9 kiacce - 102 gaca (3 yaca B Hefeno).

[Ipenyaraemserii B mporpamme 1o (u3UKe IMepedeHb J1a00paTOpHBIX paboT M OMBITOB HOCHUT
PEKOMEH/IaTeNIbHBIN XapaKTep, YYUTEeNb JelaeT BBIOOp MpOBEIEHUs JTabOpaTopHbIX pPadOT U
OTIBITOB C YYETOM MHIUBUIYaJIbHBIX OCOOEHHOCTEH O0YYarOMIMXCs, CIIUCKA IKCIEPUMEHTATbHBIX

3aJJaHUH, Ipe/iIaraeMbIX B paMKax OCHOBHOT'O I'OCYJIapCTBEHHOI'O 3K3aMeHa IO (hU3HKE.
YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA
* ®uzuka: 7-i kinacc: 6a30BbIN ypoBeHb: YueOHUK, 7 kiacc/ [leppiukun M., liBaHoB
A M., AkinonepHoe obmectBo «M3narensctBo «lIpocBerienne»
* ®usuka: 8-if kiacc: 6a30BbIil ypoBeHb: yueOHUK, 8 knacc/ [leppimkun Y. M., iBanoB
A. 1., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenue»
* Ousuka: 9-i kiacc: 6a30Bblil ypoBeHb: yueOHUK, 9 knacc/ [leppimkun U. M., I'yrauk E.
M., UBanoB A. 1., [letpoBa M. A., AkiinonepHoe o0miectBo «/31aTembCcTBO

«IIpocBenieHue»!



AHHOTAUUA K padoyeil nporpamMmMme 1o yueonomy npeamery «®@usunka. bazoBblii ypoBeHb»

3a kypc cpeanero odmero oopazosanus 10-11 kaacc 2023-2024 yqyeOHblii rojg

[Tporpamma o puzmke 6a30BOr0 ypOBHS HA YPOBHE CPETHETO 00IIero 00pazoBaHus

pa3pa60TaHa B COOTBCTCTBHUMU.

®denepanbHbiM  3aKk0HOM 0T 29.09.2012 Ne 273-®3 «0O6 o0pa3oBaHuM B
Poccuiickoit @eneparumy» ¢ NOCIEAYIONMMUA U3MEHEHUSIMU;
[lopsnkom  pa3paboTku W yTBepkAeHHS  (eAepalbHbIX  OCHOBHBIX
o011eo0pa3oBaTeIbHBIX MPOrpaMM, YTBEP)KICHHBIM IMpUKa3oM MUHHCTEPCTBA
npocBemeHuss Poccuiickoit ®Denepanmm ot 30 cenTsaops 2022 1. Ne874
(3apeructpupoBan MunuctepcTBoM octuiuu Poccuiickont ®eneparnuu 2 HOAOPs
2022 r., peructpaunoHusiii Ne 70809);
[lopskoM opraHu3alvy U OCYLIECTBJIEHHS] 00pa30BaTENbHON AEATEILHOCTH IO
OCHOBHBIM  00I11€00pa3oBaTelbHBIM  [IpOrpaMMaM -  00pa3oBaTEIbHBIM
nporpaMMaM Ha4yaJlbHOTO OOIEro, OCHOBHOTO 00 €ro u cpegHero o0 ero
o0pa3oBaHMs, YTBEp JEHHBIM MPHKAa30M MHHUCTEPCTBA TPOCBEUICHUS OT
22.03.2021 Ne 115;
[Tpukazom MunucrepctBa mpocsemienuss Poccun ot 23.11.2022 Ne 1014 «O6
yTBepkaeHUn (enepanbHOil 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHEro OOIIEro
obpazoBanus» (nanee - @OIT COO);
e/lepaJbHBIX IOCYJapCTBEHHBIX 00Pa30BaTENIbHBIX CTAHAAPTOB CPEIHEro 00 ero
o0pa3oBaHMs, YTBEPKICHHBIX MPUKA30M

MHUCTEpcTBa 00pa3oBaHus U Hayku Poccuiickoii eneparuu ot 17 mast 2012 r. Ne
413, c ”3BMEHEHUAMHU, BHECEHHBIMH ITPUKa3aMU HHUCTEPCTBA 00Pa30BaHUS U HAYKH
Poccuiickoit egepanuu ot 29 nexkadbps 2014 r. Ne 1645, ot 31 gexadps 2015 r. Ne
1578, ot 29 utonst 2017 r. Ne 613, ot 24 centsi6psa 2020 r. Ne 519, ot 11 gexabps
2020 r. Ne712, ot 12 aBrycra 2022 1. Ne 732 (nanee - ®I'OC COO).
c yu€roM denepasbHOM pabodeil TpOrpaMMbl BOCHUTAHUS UM  KOHIICTIIIMH
npenojaBaHus yuyebHoro npenmMera «Dusnkay B 00pa3oBaTeIbHBIX OPTaHU3AIMIX

Poccuiickoit CAcpanuu, pCalIM3yromunx OCHOBHBIC 06pa30BaTeHBHLIC nporpamMmal.

CO,Z[Cp)KaHI/IC ImporpamMmsl 110 (pI/I3I/II(C HAIllpaBJICHO Ha (I)OpMHpOBaHI/IC CCTCCTBCHHO-

Hay4YHOH KapTuHBI MHpa oOydvaromuxcs 10-11 kmaccoB npu oOydyeHun ux ¢u3uke Ha 6a30BOM

YPOBHEC Ha OCHOBE CUCTCMHO-ACATCIIbBHOCTHOI'O IIOAX0A4a. HporpaMMa 10 (I)I/I3I/IKC COOTBCTCTBYCT

tpeboBanusiMm ®PI'OC COO Kk mIaHUPyEeMBbIM JUYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM

pesynpTaTaM OOyYeHHs, a TakK)Ke YUYHTHIBAET HEOOXOIUMOCTh PEATH3allud MEKIPEIMETHBIX

cBsA3el (PU3MKM C ecTecCTBEHHO-HAay4YHbIMH Y4YeOHbIMH IpeaMeTaMu. B Hell ompenensitorcs

OCHOBHBIE 1I€TTM M3y4eHHUs (U3UKH HAa YpOBHE CpeAHero o0 ero oOpa3oBaHUs, IUIAHHPYEMBbIE

pe3yJbTaThl OCBOEHUS Kypca (PU3UKU: IMYHOCTHBIE, METAllpeIMETHBIE, peaMeTHbIE (Ha 0a30BOM

YPOBHE).



[Tporpamma 1o ¢pu3MKe BKIIOYALT:

* IUJIAHUpYEMBbIE pe3yJbTaThl OCBOEHUS Kypca (PU3HKU Ha 0a30BOM YPOBHE, B TOM UYHCIIE

IIPEIMETHBIE PE3YNIbTAThI IO TOaM O0yUYEeHHUS;

* coaepxaHue yueOHoro npeamera «Pu3nka» 1o rogaM o0ydeHus.

M3MKa KaK HayKa 0 HauOoJiee 00 MX 3aKOHaX MPUPO/bI, BHICTYNAs B KAUeCTBE y4€OHOIO
npeaMeTa B IIKOJe, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY 3HAHUN 00 OKpY’KarolleM MUpe.
[IkonbHBI Kypc (QHU3UKH - CHUCTEMOOOpA3yIOIIMH JJIsi €CTECTBEHHO-HAay4YHBIX Y4EOHBIX
NPEMETOB, TIOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE aT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XUMHEH, Ouonorueit, ¢puznyeckoil reorpadueid u acrpoHomueid. Vcrnonp30BaHHEe U aKTUBHOE
npuMeHeHne (PU3NYecKrX 3HaHUH OMpEeIIIeT XapaKkTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUI
B cdepe PHEPreTHKH, TPAHCIOpPTa, OCBOCHUS KOCMOCA, IMOJYYSHHsS HOBBIX MAaTE€pHaloB C
3aJJaHHBIMH CBOWCTBAMH U IpyruX. M3ydenne pu3uKu BHOCHT OCHOBHOM BKJIal B (GOPMUpPOBAHHE
€CTeCTBEHHO-HAYYHOW KAapTHHBI MHpa o0yda uxcs, B (OPMHpPOBAHHWE YMEHHH NPHUMEHSTh
HaY4HbII METO/] TO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4€OHBIX MCCIEIOBAHUM.

B ocHoBYy kypca (u3uku A1 ypOBHS cpeiHero o6 ero oopa3zoBaHMsI MOJIOXKEH PsIIL HJieH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOEHHUS.

Hoea yenocmnocmu. B cooTBETCTBUU C HEW KypC SIBJIETCS JIOTUUECKU 3aBEPLIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BceX pas3ziesioB (pU3MKH, BKIIIOYAET KAaK BOIPOCH! KJIACCUYECKOH, Tak U
COBPEMEHHOM (DU3HKH.

Hoesn cenepanuzayuu. B cooTBETCTBUU C HEW MaTepuai Kypca pU3uku o0beAUHEH BOKPYT
¢uznueckux Tteopuil. Benmymmm B Kypce sBisercs (OpMUPOBAHUE MPEACTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BE ECTBE U IOJIE.

Hoea cymanumapuszayuu. EE peanusanus npeanogaracT UCIojb30BaHHEe T'yMaHUTAPHOIO
NoTeHLMana GU3NYECKON HayKH, OCMBICIIEHHE CBS3U Pa3BUTHUS (PU3HUKHU C pa3BUTHEM 00 €CTBa, a
TaK € C MUPOBO33PEHUYECKMMH, HPABCTBEHHBIMU M SKOJIOTHYECKHUMHU ITPOOIEMaMHU.

Hoea npuxnaonoi nanpagnennocmu. Kypc GU3uku npeanojaraet 3HakoOMCTBO ¢ HPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX IPUIIOKEHNUN N3YUYEHHBIX TEOPHI M 3aKOHOB.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHHMS DJJIEMEHTOB COJEPIKaHU,
MNOCBALIEHHBIX 9KOJIOTUYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU M TEXHOJIOTHUI1, a Takke 00CYKJeHNs IPoOIeM palliOHaIbHOTO PUPOIOTIONb30BaHUS U
IKOJIOTNYECKOH OE30I1aCHOCTH.

Crep)KHEBBIMU dJIEMEHTaMH Kypca (U3MKHU Ha YPOBHE CPEHET0 00 ero 00pa3oBaHus B
Tcs uznueckre Teopuu (popmMupoBaHUE MPEACTABIECHUHN O CTPYKTYpe NOCTPOCHUS (pU3nuecKoi
TEOpUH, posid (PyHIaMEHTAIbHBIX 3aKOHOB M MPUHLMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O
pUpoJie, TPaHULIAX TPUMEHUMOCTH TEOPHM, JJIsl OMHCAHUS €CTECTBEHHO-HAYYHBIX SBJICHHUHN U
MIPOIIECCOB).

CucTteMHO-IeTEIbHOCTHBINA TOJIX0J] B Kypce (PU3MKH pean3yeTcs Mpe Je BCEro 3a CUET
OpraHu3alK SKCIIEPUMEHTAIBLHOMN e TEIbHOCTH 00yJatoLIIXCs.

s 0a30BOro ypoBHS Kypca (U3MKH - OSTO HKCIONB30BAHHE CHUCTEMBI (DPOHTATHHBIX



KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB H J1a0OpPaTOPHBIX pabOT, KOTOPBIE B IporpaMme 1o (pu3nke
00bEeIMHEHb! B OOLIMH CIHMCOK YYEHHYECKUX IPAKTUYECKHX paboT. BelneneHue B ykazaHHOM
nepevyHe J1abopaTOpHBIX PadOT, MPOBOJUMBIX JJIi KOHTPOJII M OLIEHKH, OCYILECTBIIAETCS
y4aCTHHKaMU 0Opa30BaTEeNIbHOTO IpolLecca HCXOAs M3 OCOOCHHOCTEH IUIaHUPOBaHUS U
ocHamleHus kabunera ¢usuku. Ilpu 3TOM oObOecneunBaeTcst OBJIaJeHHE OOYYaOIIMMUCS
YMEHUSMH IIPOBOJUTh KOCBEHHBIE HM3MEpPEHMs, HCCIEI0BaHMs 3aBUCUMOCTEH (uznueckux
BEJIMYMH U TIOCTAHOBKY OIIBITOB IO ITPOBEPKE MPEUIOKEHHBIX THIIOTES.

Bonbiioe BHMMaHME yIEIs€TCs PEILICHUIO PACUETHBIX U KAUECTBEHHBIX 3a/1a4. PU 3TOM ISl
pacy€THBIX 3a7ad MPHOPUTETOM SIBJISI TCA 3a/a4d C SBHO 33JaHHOM (PU3MUECKOW MO EIb,
MI03BOJIS M€ IPUMEHSATH U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3 OJTHOr0 pa3jesia Kypca, Tak
Y MHTErpUpYs 3HAHUS U3 Pa3HbIX pa3zaenoB. [lJig KaueCTBEHHbIX 3a/1a4 PUOPUTETOM SIBIISIOTCS
3aJaHusl Ha OOBSCHEHHE MPOTEKaHHUA (PU3MUECKUX SBICHHHA M MPOIECCOB B OKPY a €i KHU3HH,
TpeOyromie BbIOOpa (U3HYECKOW MOJENU Uil CUTYallMd IPAaKTHKOOPUEHTHPOBAHHOTO
Xapakrepa.

B coorBerctBun ¢ tpeboBanusmMu ['C C k MaTepualbHO-TEXHHYECKOMY OOecredyeHu
y4eOHoro mpolecca 6a30B il ypoBeHb Kypca (PU3MKU Ha YpOBHE cpellHero ob ero oopa3oBaHus
JIOJDKEH M3Yy4aTbCs B YCIOBHMSX IHpPEAMETHOro KabuHeTa (U3MKM WIM B YCIOBHSX
MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B kaOunere ¢usuku
JIOJDKHO OBITh HEOOXOoauMoe J1abopaTopHOEe OOOpYAOBaHHE sl BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o Gpu3nke y4eHM4eCKUX MPaKTUYECKUX padoT U IEMOHCTPAIIMOHHOE 000py/10BaHUE.

€MOHCTpAIlMOHHOE 000py/A0BaHUE (QOPMHUPYETCSI B COOTBETCTBHUM C TNPUHIUIIOM
MUHUMAaJIbHON JJOCTaTOYHOCTU U OOECIeUMBaeT MOCTAaHOBKY MEPEUUCIIEHHBIX B IIpOrpaMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpalMi JUIsl MCCIENOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOLIECCOB,
AMIUPUYECKUX U (PYyHIaMEHTANIbH X 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaboparopHoe oOopynoBaHuE Ui YYEHHUYECKUX IPAKTHUECKUX PadoT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecleurBaeTcsl B pacuére OJHOro KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTruyeckue KOMIUIEKTBI J1abopaTOpHOro 00OpyNOBaHMS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHMM aHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4EHUS GU3UKU B 00IIEM 00pa30BAHUU SIBIIK)TCS:

* (opMupoBaHME UHTEpECa U CTPEeMJICHUs 00y4ya MXCsl K HAyYHOMY M3Y4YEeHU HPUPOJbI,

pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
* pa3BUTHE NPEJICTABICHUN O HAYYHOM METO/e MM03HaHus U (OPMUPOBAHKE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

* (opmHupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

* ¢opMmupoBaHUE YMEHUN OOBICHSITH SIBICHUS C UCIIOJIb30BaHNEM (DU3UICCKUX 3HAHUN
Y Hay4HBIX JI0Ka3aTEJIbCTB;

* (opMupoBaHHE NPEACTABICHUN O POIU (GUMKHU IS pa3BUTHS IPYTUX €CTECTBEHHBIX



HayK, TCXHUKH U TEXHOJIOTHH.

I[OCTI/I)KGHI/IC ITHX IeJIeH o0OecreunBaeTcs pEIICHUEM CIICAYIOIIHUX 3aJad B IIPOLECCE

U3Yy4eHHUs Kypca (PU3MKU Ha YPOBHE CpeIHEro 00 ero o0pa3oBaHUs:

MpUOOpEeTEeHUE CUCTEMBbI 3HAHUNU 00 00 MX (U3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUSX, BKIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, DJIEKTPOJUHAMUKY, KBAHTOBY
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSITh TEOPETHYECKHE 3HaHUS s OOBACHEHUs
Gu3MYECKUX SBJICHUNM B TMPUPOAC W IS TPUHATHAS TPAKTUYECKUX pe CHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pe€ CHHsI PAa3IMYHBIX 3a7ad C SBHO 3aJaHHON (u3uveckon
MO ENIb, 3a/ad, oJIpa3yMeBa UX CaMOCTOSITSIIBHOE CO3/laHue (PH3UIECKON MOJICIH,
aJICKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHUMaHNEe (PU3HMUECKUX OCHOB M MPUHIIUIIOB JCHCTBUS TEXHUICCKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKpPY>Ka y Cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSITEIHHOIO TUIAHUPOBAHUS M MPOBEICHUS (PU3HMUECKHUX
SKCIIEPUMEHTOB, aHalW3a W  HUHTepIperauud  UHPOpMAIUU,  ONpPEICICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yabTaTa;

CO3/IaHM€ YCJIOBHI Ui pa3BUTH YMEHHUI MPOEKTHO-HCCIIEI0BATENbCKOM, TBOPUECKON

JACATCIIbHOCTH.

[Ha u3yuenue ¢usuku (0a30BBIM ypOBEHb) Ha YpPOBHE CPEIHEro 001mero oopa3oBaHUs

orBoautcs 136 gacos: B 10 kiacce - 68 yacos (2 uaca B Heziento), B 11 kimacce - 68 yacos (2 yaca

B HEJIEIO). |

[Ipennaraemslii B mporpamme 1o (u3HKe nepedeHb JJabopaTOPHBIX U MPAKTUYECKUX padoT

SIBJISIETCS PEKOMEHJOBAHHBIM, YYHMTENb JelaeT BHIOOP MpOBEAEHHUs JTaOOpPaTOPHBIX paboOT U

OTIBITOB C Y4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00YUYarOIUXCSl.

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Ousuka, 10 knace/ I'enpenmreitn JI.3., bynatosa A.A., Kopaunses [11.,

Komkuna A.B., O0miectBo ¢ orpaHndeHHoON 0TBeTCTBeHHOCThI0 « BTHOM.

Jlaboparopus 3HaHUI»; AKITMOHEpHOE 00111ecTBO «l31aTenBCTBO

«HpOCBCH_ICHI/Ie»

* ®usmka, 11 knacc/ I'engenmreiin JI.O., bynatoBa A.A., KopuunseB U.H., Komkuna



A.B., O6mecTBO ¢ orpanrndeHHON 0TBeTCTBeHHOCTHI0 «BUHOM. JIaGoparopus 3HaHUi»;

Axuunonepnoe obmecto «M3narensctBo «lIpocsemenue



AHHOTanwms K padoueit mporpamme Ousnka ( yriry0.)
(mns 10-11 ximaccoB)

Pabouas mporpamMmma coctaBiieHa B COOTBETCTBUH ¢ DenepaibHOM paboyelt mporpaMmMoi 1Mo
yueOHOMY npeameTy «Dusuka.

PaGouass mnporpamma BKJIIOYAaeT MOSCHUTEIBHYIO 3allUCKY, COAEpkKaHUE OOy4YeHHUs,
IUTAHUPYEMBbIE Pe3yNIbTaThl OCBOCHHUSI POTrPaMMBbl 1O (hPU3HKE, TEMaTUYECKOE IIIaHUPOBAHHE.

[losicHutenpHas 3amucKka OTpakaeT oO0IMe NeNMd U 3aJayd  U3ydeHHs (PU3UKH,
XapaKTEPUCTUKY TMCUXOJOTHYECKUX MPEINOCHUIOK K €ro M3y4yeHHUI0 OOydarolUMUCS; MECTO B
CTPYKType ydeOHOro IUIaHa, a TakXKe MOAXOIbl K OTOOpY CoJep)KaHus, K OINpeAelCHUI0
TUTAHUPYEMBIX PEe3yJIbTAaTOB U K CTPYKTYPE TEMATHUECKOTO MJIaHUPOBAHUSI.

Copep:xanue mporpamMmsl 1o (hu3rKe HarpaBieHo Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHON
KapTUHBI Mupa obyudaromuxcs 10-11 kmaccoB npu obydenuu ux pusuke Ha 6a30BOM ypoBHE Ha
OCHOBE CHCTEMHO-AESITeNIbHOCTHOrO mnoxaxona. IIporpamma 1o ¢u3MKe COOTBETCTBYET
tpeboBanusiM ®I'OC COO k miIaHUPYeMbIM JHUYHOCTHBIM, NMPEAMETHBIM U METanpeaIMeTHBIM
pe3ynbTaTaM OOy4YeHUs, a TaKKe YYUTHIBAET HEOOXOAMMOCTh pPEaU3alluu MEXIPEAMETHBIX
CBs3el (PU3MKU C ecTeCTBEHHO-HAYYHBIMH Y4YeOHBIMHU mNpeameTamu. B Hell ompenensiorcs
OCHOBHBIE IeJIM U3yueHUs1 (PU3UKH HA YpOBHE CpeAHero oluiero odpa3zoBaHus, MJIaHUPYEMbIe
pe3yNbTaThl OCBOEHUS Kypca (PU3UKU: TMUYHOCTHBIE, METApEAMETHEIE, TpeIMETHRIE (Ha 6a30BOM
YPOBHE).

[IporpamMma no pu3suke BKIIOYAET:

* IUIAHHpYEMbIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU Ha YITyOJIEHHOM YPOBHE, B TOM

YHCIIe IPEeIMETHBIE PE3yIbTATHI 110 T0JIaM 00yUeHUS;

* coaepxkanue yueObHoro npeamera «dusukay mo rogam oOydeHHs.

Ha wusyuenne ¢usuku (yriayOn€HHBINM ypoBEHb) Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHUA
otBoautcs 340 gacos: B 10 knacce - 170 gacoB (5 yacoB B Henento), B 11 kimacce - 170 gacos (5

YacoOB B HEJIEIIO).
Vueonukn: Guszuka 10 -11 kmacc. mis oGieoOpa3oBar. yapexaecHHU:
0a30BbIi U TPOGUIBHBI YPOBHU

Astop: I'. S1. Mskuues, b. b. Byxosues, M.: [Ipocsenienue, 2019



