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1. MOSICHUTEJIbHAS 3AITUCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE I10JIO)KEHUI U TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS Ha Yri1yOJIEHHOM ypOBHE OCHOBHOM
oOpa3oBaTenbHON mporpammel, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOll pabodeil mporpamMmbl BocnuTaHus W KoHueniuu mpernogaBaHus y4eOHOTO
npeaMera «PU3uKay.

CopnepxaHue mporpaMMbl MO (U3MKE HANpaBiICHO HA YAOBJIETBOPEHUE IOBBIIIEHHBIX
3aMpoCcOB OOYYAIOIINXCS, CTPEMSIIUXCS K Oosiee TIIy0OKOMY OCBOCHHIO (PM3WYECKUX 3HAHUH, U
Ha (opMHpOBaHUE €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH oOydarommuxcs. B mporpamme 1o
(¢u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTro mpeamera B peanmuzanuu TpeboBanuii ®I'OC
OOO k miaHUpyeMbIM JMYHOCTHBIM U METANpPEIMETHBIM pe3yjibTaTaM OOy4YEHHs, a TaKxKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpPEIMETOB Ha YpPOBHE OCHOBHOIO
o011ero 00pa3oBaHusL.

[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOyuenus: (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOIO COJEp’KaHUS M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usnke pa3padoTaHa C IENbI0 OKa3aHUSI METOAMYECKON OMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEIMETY.

®uszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX MPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUH, N3y4yaeMbIX XUMUEH,
Oouosorueit, actpoHoMuend u pundeckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOoJiee sicHble oOpa3lpl NMPUMEHEHHs] HAydHOTO MeToJa
MO3HAHUS, TO €CTh CII0cO0a MOIY4YeHHUs TOCTOBEPHBIX 3HAHUIT O MUpE.

OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH M HHTEpeca K Hayke Yy
00yJaronuxcs.

W3yuenne ¢usuku Ha yriyOoaéHHOM YpOBHE TMPEANoJiaraeT yBEpEHHOE BIIaJICHHE
CIIEYIOIIMMHU KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

Hay4YHO OOBSICHSTD SIBIICHUS;

OIICHUBATh U IOHUMATh OCOOCHHOCTH HAy4YHOTO UCCIIE0BAHNUS;

HMHTEPIPETUPOBATh JaHHBIE M HUCIOJb30BaTh HayyHbIE J0KA3aTENbCTBA JJIS MOJIyYCHUS
BBIBOJIOB.

Henu u3yueHus (U3MKUA Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs ONIpPEICIICHbI B
Konuenuun npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHOU pemenreM Kosmermum MunncrteperBa npocsemieHusi Poccuiickoit denepanuun
(mpotoxoun ot 3 nekabps 2019 r. Ne [IK-48H).

Henu uzydyenus Gpusuku Ha yrinyOoaEHHOM ypOBHE:

pa3BUTHE HMHTEpeca U CTPEeMJICHHS OOydYaloIIMXCsl K HaydHOMY H3YYEHUIO MIPUPOJBI,
Pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTaBICHUH O HAYYHOM METOAE TMO3HaHUS U (OpMHUpPOBaHUE
HCCIIEIOBATENICKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

(opMupOoBaHME HAYYHOTO MHPOBO33PEHMS KaK pe3yibTaTa M3y4eHHUsS OCHOB CTPOEHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKH;

(bopMupoBaHUE YMEHUN NPUMEHATH (PU3NUYECKUE 3HAHUS M HaydHbIEe JOKa3aTelbCTBA IS
0OBSICHEHUS OKPYKAIOLTUX SIBICHUH;

¢dbopmMupoBaHue TPEACTABICHUNH O poiu (U3MKU A PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU ¥ TEXHOJOTHUH;



pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymedl mnpodeccuoHanbHOM
JEATeNbHOCTH, CBS3aHHOW C (DU3UKOHM, MOArOTOBKA K JajbHEUIIEMYy OOYYEHHIO B OSTOM
HaIPaBJICHUU;

(opMupoBaHHe TOTOBHOCTH K JalbHEHIIEMY U3yUEHUIO (PM3UKH HA YrIyOJIEHHOM YpOBHE
B PaMKax COOTBETCTBYIOIIMX Mpodueil 00ydeHns: Ha ypOBHE CpEIHETo 001ero oopa3oBaHusl.

JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (puU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00€CIIEUNBACTCS PEIICHUEM CICAYIONINX 3a/1a4:

npuoOpeTeHne 3HAHUM O JIUCKPETHOM CTPOCHHH BEIIECTBA, MEXAHWYECKUX, TEIJIOBBIX,
AIIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

npuoOpeTeHne yMEHUI aHaIM3UpOBaTh M OOBICHATH (U3NYECKUE SIBICHUS HAa OCHOBE
M3YYEHHBIX (PU3MUECKUX 3aKOHOB M 3aKOHOMEPHOCTE;

OCBOEHHE METO/IOB pelIeHUs pacYETHBIX U KaUeCTBEHHBIX 3ajay, TPEOYIOIUX CO3IaHus U
UCIO0JIb30BaHUS (DPU3MUECKUX MOJENieH, BKJIIOYas TBOPUECKHWE U MPAKTUKO-OPHUEHTUPOBAHHBIE
3a]1a4y;

pa3BUTHE HCCIENOBATENbCKUX YMEHMH: HAOMIOAATh SIBICHUS U U3MEPATh (PU3MUECKUE
BEJIMYMHBI, BBIJBUraTh TMIOTE3bl U IMpEAjarath SKCIEPUMEHTaJbHbIE CIIOCOOBI MX IPOBEPKH,
IUIAHUPOBaTh M TMPOBOJUTH OIBITHI, 3KCIEPUMEHTANbHbIE HCCIEAOBAHUS, aHAIU3UPOBATH
MOJIy4Y€HHbIE TaHHBIE U JI€TIaTh BBIBOJIBL;

OoCBOEHUE MpuEMOB paboThl ¢ HHPopManuell (U3HUECKOTO COAepkKaHUs, BKIIOYAs
MH(OPMALIUI0O O COBPEMEHHBIX JOCTIKEHUAX (U3UKM, HMHTEpPHpETaluss U KPUTHYECKOe
OlleHHBaHME UH(OPMaLINY;

3HAKOMCTBO €O cdepamMu MpoPeCCHOHATEHON NEATEeIbHOCTH, CBSI3aHHBIMHU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JOCTHKEHUSIX GU3NUECKOI HAYKH.

Ha w3yuenne ¢usuku (yriayOn€HHBIM YypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETro
obpazoBanus otBoautcs 340 yacoB: B 7 kimacce — 102 gaca (3 gaca B Henenmo), B 8 kimacce — 102
yaca (3 gaca B Hezlen0), B 9 kimacce — 136 yacoB (4 yaca B HEZICIIO).

2. COJEP/KAHUE OBYYEHUA
7 KJIIACC

Pa3znes 1. ®usuka v €€ posib B MO3HAHUM OKPY:KAOUIEro MUpA.

®uznka — Hayka o0 mpupojie. SBJIeHUs] MPUPObI (IJIEMEHTHI COAEPKAHUS, BKIIOYAOIINE
MEeXIpeaMeTHble CBs3M). PuU3nyecKkue SBICHUS: MEXaHHMYeCKHUe, TEIUIOBbIE, 3JIEKTPUYECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. PazMepHocTs. Epununel ¢usnueckux BenuuuH. M3mepenHue
¢buznueckux BenuyuH. OTtanoHbl. dusznueckue npudopsl. llena penenus. IlorpemnocTs
u3mepenuit. IlpaBuna Oe3omacHoro Tpyna mpu pabore ¢ J1abOpaTopHBIM 000pPYIOBaHUEM.
Mexnynapoanas cuctema enuHull. [lepeBoa BHeCUCTEMHBIX eqUHUI] B enuHuUIbl CH.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HayKu H3ydaroT mpupony. EcTecTBeHHO-HaydHBIN
METOJ TMO3HAHUS: HAONIOJEHHe, IMOCTAHOBKA HAyYyHOTO BOMPOCA, BBIABWKEHHUE THIIOTES,
OKCIEPUMEHT [0 TPOBEpPKE THUNOoTe3, 0O0bsicHeHHe HabmogaeMoro seiaeHus. Omnucanue
(bu3MYECKUX ABJICHUHN C TIOMOIIBIO MOJEIEH.

Hemoncmpauuu.

MexaHn4ecKue, TEMI0BbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

®dusnueckue NpubOpsHl U Mpoleaypa NPSIMbIX HM3MEPEHMH aHaJIOrOBBIM M LHU(POBHIM
puOOpOM.

Jlabopamopusie pabomot u onvimol.

OmnpezesneHue 1eHbl 1eeHus LKalbl U3MEPUTEIBHOT0 Npuodopa.

N3mepenune paccTosHuil.

N3mepenue miomany u 00bEMa. MeTos maneTku.

N3mepenue BpeMeHn.

N3mepenue 00bEMa KUAKOCTH U TBEPJIOTO TeTA.

4



Ornpenenenue pa3MepoB MajbixX Tesl. MeTos psioB.

[IpoBenenue wuccienoBaHUs MO TMPOBEPKE THUIOTE3bI: JATbHOCTh TMOJETA IIAPHUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKA.

Paznen 2. IlepBoHayanbHbIe CBeJleHUSI 0 CTPOEHNH BellecTBA.

Crtpoenue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMBITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmwxenue uactuil BemniecTBa. CBs3b CKOPOCTH JBMXKCHHUS YACTHUI[ C TeMIIEpaTypoi.
BpoynoBckoe nBmxenwe. uddysus. BzaummoneicTBre 4YacTWIl BEIIECTBA: NPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpuctayinueckux) Tela. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperarHbix
COCTOSIHUSIX M MX aTOMHO-MOJICKYJISIPHBIM CTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSHUMN
BO/IBI.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddyzuu.

HaGnronenue siBiaeHu#, OOBACHSIONIUXCS MPUTSHKEHUEM WM OTTAJIKUBAHHEM YaCTHI]
BEIIlECTBA.

Jlabopamopnuie pabomul u onvimot.

OreHka TuaMeTpa aToMa METOJI0OM PsIOB (C UcIob30BaHueM (hoTorpaduii).

OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIUPEHHMSI TA30B.

OMnBITHI 10 OOHAPYKEHUIO NEUCTBUS CUII MOJIEKYIISIPHOTO MPUTSHKECHUS.

Pa3znen 3. /[BuikeHue u B3auMoaeicTBUE TeJl.

Mexannueckoe paBmwxkeHue. Ilyrb u mepemeinienne. PaBHOMEpHOE M HEpaBHOMEPHOE
nsukeHne. CBoOOnHOE MajgeHHe Kak IpUMep HEPaBHOMEPHOTO MBMKeHUs Tell. CKOpoCTb.
CpenHsst CKOpOCTh ITPU HEPABHOMEPHOM JBUKEHUU. Pacdy€r myTu U BpeMeHH JBUKCHHUSL.

I'paduku 3aBHCHUMOCTEW BEIWYMH, OMHMCHIBAIOMIMX JBIKeHHE. OOmme mnoHATHS 00
OTHOCHUTENIbHOCTH JBMKeHUsI. CIIOKEeHNE CKOPOCTEN Ui Tel, ABUKYIIHUXCS MapaieabHo.

SlBnenne wHepuMu. 3aKOH WHEpUMU. B3aumoaeicTBHE Ten Kak NpPUYMHA W3MEHEHUS
CKOPOCTH JABIDKEHHs Teld. Macca Kak Mepa MHEPTHOCTU Tejla B IMOCTYMATEIbHOM JBM)KECHHUU.
[TnotHOCTH BemiecTBa. CBs3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BEIlleCTBa.
Cwmecu u crutaBel. [ToBepXHOCTHASI U TMHEWHAS TUIOTHOCTb.

Cuna kak xapakTepucTuka B3aumojeicTBus Tten. Cuia ympyroctu U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBI0 JAUHAMOMETpA. SIBlieHHE TATOTEeHUs U cuia TsokecTH. Cuna
TSHXKECTH Ha JApyrux rmiaHetax. Bec Ttema. HeBecomocts. CiioskeHHe CHII, HaIllpaBJICHHBIX IO
onHoi mpsimoii. PaBHogeiicTBytommast cun. Cuna Tpenus. TpeHHue CKONbKEHUS U TPEHUE MOKOS,
BsI3KOE TpeHue. TpeHue B MpUpoe U TEXHUKE.

Hemoncmpauuu.

Habmronenne MexaHu4ecKoro JIBWKEHUS Tela.

N3mepenue ckopocTH MPSMOIUHEHHOTO JBUKCHHUS.

Habnronenue sSiBjaeHMs] HHEPITUH.

Habmronenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TeTl.

CpaBHeHME MacC IO B3aUMOJCICTBUIO TEll.

CrnoxeHue cuil, HalpaBJIEHHBIX M0 OJIHOM TPSIMOM.

Jlabopamopusie padomot u onvimel.

Omnpenenenre CKOPOCTH pPaBHOMEPHOTO JBIKEHHs (IIapHKa B KUAKOCTH, MOJIETHU
AIIEKTPUIECKOTO aBTOMOOUIIS M TaK Jlanee).

Omnpenenenue cpeaHei CKOPOCTH CKOJBKEHUS Opycka WIM IIapuka IO HaKIOHHOU
MIJIOCKOCTH.

Ornpezenenue MIOTHOCTU TBEPJOTO TeNa.



OmnbITE, JEMOHCTPUPYIOLIUE 3aBHUCUMOCTh pacTsHKeHHA (IedopManuu) HpPYKUHBI OT
IIPUJIOKEHHOHN CHUJIBI.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS! OT CUJIbI IaBJICHUS
U XapakTepa CONPUKACAIOLINXCS IOBEPXHOCTEM.

Pa3nes 4. laBnenne TBEPABIX TeJl, AKUAKOCTEH H ra3oB.

Hasnenue. Cuna naieHus. CrocoObl YMEHbBIICHHUSI U YBETUYCHUsS naBiieHus. JlaBiaeHue
ra3a. 3aBUCUMOCTb JaBJIEHUS ra3za oT 00béMa u temneparypsl. llepenaua naBieHus TBEpABIMU
TeJIaMHU, KUAKOCTIMHU U razamu. 3akoH [lackans. [lHeBMaTHueckue MaliuHBbI.

3aBUCUMOCTh JaBJICHUSl JKMJKOCTH OT TJIyOMHBI HOrpyKeHusa. ['uapocratuueckuit
napajokc. CooOmaromuecs cocyabl. ['mapaBnnueckue mMexaHu3Mbl. Mcnosb30BaHHE BBICOKHX
JTABJICHUI B COBPEMEHHBIX TEXHOJIOTHUAX. Y CTPOMCTBO BOJOIIPOBOA.

Atmocdepa 3emnun u atmochepHoe naBieHue. [IpUuuHBI CylecTBOBAaHUS BO3AYIIHON
o6omoukn 3emnu. OnbiT Toppuyennu. M3mepenue atrmocdepHOro HaBlieHHA. 3aBUCHMOCTH
aTMOC(epHOro JaBJIEHHS OT BBICOTHI HaJ YypoBHeM Mops. [Ipubopsl s u3MepeHUs
aTMOC(hepHOTO TaBJICHHUS.

JlelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BrITankuBaroias (apxumMe0Ba)
cwia. 3akoH Apxumena. YclIOBHE BO3HHUKHOBEHMSI BBITAIKHBAIOIIEH (apXUMeEI0BOM) CHIIbI,
nonarekanue. [maBanue ten. Bo3ayxonnaBanue.

emoncmpayuu.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEpaTyphI.

[lepenaua naBiaeHUs )KUIKOCTBHIO U Ta30M.

Coobmmarommecs: CoCy/bl.

I'mppaBnnuecknii npecc.

[IposiBnenne neiicTBUs aTMOC()EpPHOTO JABICHUSI.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIOUICH CHIIBI OT 00BEMA MOTPYXKEHHOM B JKUJIKOCTh YacTH TeJa U
IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITATKUBAIONIEH CUJTbI BECY BHITCCHEHHOM KUIKOCTH.

VYcnoBue niuaBaHus TeN: IJIaBaHWE WK MOTPYKEHUE TE B 3aBUCMMOCTH OT COOTHOLIEHUS
IJIOTHOCTEHN TeJa U KUJIKOCTH.

Jlabopamopnuwie pabomel u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa MOrPY:KEHHOM B KHUIKOCTH
YacTH TeJa.

Ornpenenenre BBITATKUBAIOLIEH CUIIbL, JEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHWBAKOUIEH CHJIbI, JEHCTBYIOIIEH HA TEJNO B JKUIKOCTH,
OT Macchl Tena.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIbL, IEHCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH TeJa U OT IJIOTHOCTU KHUAKOCTH.

KonctpynpoBanue apeoMerpa WM KOHCTPYUPOBAHHME JIOAKA M OINpEIeIeHue €€
IPy30I0JbEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTB. JHEPrUs.

Mexanudeckasi paboTa Juis CUJI, HalIPaBJICHHBIX BJOJb JIUHUU TiepeMeneHus. MOIIHOCTb.

IIpocTble MeXaHM3MBI: pblYar, BOPOT, OJIOK, TIOJMCHACT, HAKJIOHHAs IJIOCKOCTb,
HOXHUYHBIA MexaHu3M. MomeHT cuiibl. PaBHOBecue poruara. [IpaBuino MmomenToB. [Ipumenenue
MpaBWJia paBHOBECUS pblyara kK Onoky. «3o1otoe mpaBuio» Mexanuku. KIIJ mpocTeix
MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY, TEXHUKE, )KUBBIX OpraHU3MaXx.

Mexanuueckass sHeprus. Kunetmyeckas M mnoreHuHanbHas sHeprus. lIpeBparieHue
OJIHOTO BHJIa MEXAHWYECKOW PHEPTHM B IPYroi. 3aKOH COXpaHEHMsI U IIPEBPAIECHUs SHEPTUH B
MEXaHHUKE.



Jemoncmpayuu.

[IpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopusvie pabomot u onvimel.

HccnenoBanue yciaoBul paBHOBECHs phlyara.

N3mepenue KIIJ] HakKJIOHHOM IUIOCKOCTH.

N3ydenne mpaBmiia peryara Jjis OABHKHOTO W HEMOIBHKHOTO OJIOKOB.

Onpenenenne KII/] moaBuxHOro 1 HENOABUKHOTO OJIOKA.

Omnpenenenne pabOTHI CHITBI YIPYTOCTH TIPH MOABEME TPY30B MPU MOMOIIH ITOABHKHOTO
OJoxa.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKOI YHEPTHUH.

8 KUIIACC

Pasnen 6. TenioBble siBaeHUS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TeOpUn CTpOEHMs BellecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyJd. OTBITBI, TOATBEPXKIAIONINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KMHETHYECKOM TEOPHUH.

Mogenu TBEPAOTO, JKUAKOTO U ra3000pa3HOTO COCTOSIHUM BemlecTBa. Kpucraminueckue u
amopdubie Tena. ['padeH — HOBBIM MaTepuan JJs HOBBIX TEXHOJOTHUU. TEXHOJIOTHUU TOTyIESHUS
HCKYCCTBEHHBIX aiMa30B. OOBSICHEHHE CBOWCTB T'a30B, KHAKOCTEH W TBEPABIX TEN HAa OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KMHETHIEeCKOW Teopuu. [loBEepXHOCTHOE HATSIKEHHE, CMaddBaHHE,
KaMmWUIIpHBIE SBJICHUS. TeIIOBOE pacIIMpEeHHE W CKaThue. 3aBUCHMOCTH JaBJIEHUS raza oOT
o0BEMa, TeMIiepaTypsbl.

Temneparypa. CBsi3p TemmepaTypbl CO CpeqHEl KHHETMYECKOW 3HEeprueil TernaoBOro
JBIDKEHUS YacTull. TemmepaTypHbIe KaJIbI.

Bayrpennss sueprus. CrocoObl M3MEHEHUS BHYTPEHHEW SHEpPruu: Teruionepeaada u
coBepuieHre padoTsl. Busel Teronepenaun: TeIIONpoBOJHOCTh, KOHBEKIUS, U3TydeHne. Busl
TeIUIonepeiayu B Mpupoje U Texuruke. HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KomnuectBo Temmotel. YaenpHas TEIUIOEMKOCTL BeIIeCTBA. TeIIOOOMEH W TEIUIOBOE
paBHOBecue. 3akoH HproToHa-PuxMana. YpaBHeHHe TEIJIOBOro OanaHca.

[InaBneHne u OTBEp/IEBAHNE KPUCTANIMYECKUX BEIIECTB. Y I€JbHAsA TEIUIOTA IJIABJICHUS.
[TapooOpa3zoBanre ¥  KOHJIEHCAIIUS. Ucnapenue. Kunenue. VnaenpHasg  TeIUIOTa
napoo6pazoBaHus. 3aBHUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpHOTO JaBJICHUS.
HacplieHHsIil 1 HeHAChILEHHBIN Map. BiaxkxHOCTh BO3AyXa.

OHeprus TOIUIMBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[Tpunnumer padoTer TermnoBbix aurareneid. KIIJ[ Temmooro nBurarens. TermmoBbie
JBUTATENM U 3alUTa OKpy)Karouieil cpenpl. TemnoBbie NOTepU B TEIJIOCETSX.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTUHU B MEXAaHUUECKUX U TEIJIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

Habmtonenue 6poyHOBCKOTO IBHYKEHUSI.

Hab6monenue nuddysun.

Habmrionenue sBIeHU MOBEPXHOCTHOTO HATSDKEHUS, CMAyMBAHHUS M KAMWIISIPHBIX
SIBIICHU.

Habnronenue TemnoBoro pacimupeHus Tel.

N3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.

[IpaBuna n3mepeHus TeMrneparypsl.

Buas! Tennonepenauu.

OxnaxkJIeHue Mpu COBEPIICHUHN PAOOTHI.

Harpeanue npu coBepiieHUH pabOThl BHEUTHUMH CHIIAMHU.

CpaBHEHHE TETIOEMKOCTEN Pa3IUYHBIX BEUIECTB.

Habmonenue kumneHusl.

Habmroienne noctosHCTBa TEMIIEPATyphl MPU TUTABICHUH.
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Moienu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopusie padbomot u onvimul.

OnbITHI O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO TPUTSKCHHUSL.

OnpIThI 10 BEIpAIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

WN3mepenue TemmepaTypsl MpU TMOMOIIM KHJIKOCTHOIO TepMOMETpa U JaTdyuKa
TeMIEepPaTypHI.

OmnbITH IO HAOIOICHHUIO TEIUIOBOTO PACUIMPEHHS Ta30B, )KUJKOCTEH U TBEPBIX TEIL.

Ornpenenenue qaBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

HccnenoBanue 3aBUCMMOCTH JJaBJIEHUS BO3/lyXa OT €ro 00bEMa U TEMIIEPATypBHl.

[IpoBepka THIIOTE3bI JIMHEHHOW 3aBHCHUMOCTH JUTMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUECKON TPyOKE OT TEMIIEpaTyphI.

Habmonenne u3MeHeHMs] BHYTPEHHEW JHEpPrMM Tejla B pe3ylbTaTe TeIJIonepeaayul u
paboTHl BHEIIHUX CHII.

WccnenoBanue siBieHus TEII000MeHa IPU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.

Onpenenenre KOJIMYECTBA TEIUIOTHI, OJIYYEHHOTO BOJOW MPH TEIJIO0OMEHE ¢ HarpeThiM
METAJUTMYECKUM ITUTMHAPOM.

Onpenenenre MOIIHOCTH TEIJIOBBIX NMOTEph (3akoH HproToHa-Pruxmana).

Ornpenenenne yneabHON TEMIIOEMKOCTH BELIECTBA.

HccnenoBanue npoiiecca ucnapeHusl.

OnpeneneHrne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.

Ornpenenenre yaeapHON TEIJIOTHI IIJIaBICHUS JIb/IA.

Pa3znesn 7. diiekTpruyeckne U MAarHUTHbIE SIBJICHHSI.

Onextpusanus Ten. JlBa poja aJEeKTpUYECKHX 3apsiioB. BizaumopeiicTBue 3apsiKeHHBIX
ten. 3akoH Kynona.

DnekTpuyeckoe nojie. Hanpssk€HHOCTD aiiekTpudeckoro notig. [IpuHoun cyneprno3uuuu
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIN 3ieKTpuueckuid 3apsia. CrtpoeHue
atoma. [IpoBOAHMKM, NUANEKTPUKHA U TOJYNPOBOJHUKH. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsna.

ONEeKTpUYECKU TOK. YCIOBHUS CYHIECTBOBAHUSA DJIEKTPUUYECKOIO TOKA. VICTOUHMKH
MOCTOSIHHOTO TOKa. JIeMCcTBUS SIEKTPUYECKOro ToKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIEeKTPUYECKUN TOK B METAJIAX, )KUJIKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuiia Toka. DNeKTPUIECKOe HanpshkeHHe. AMIEPMETP U BOJIBTMETP
B LIENIM NIOCTOSAHHOTO TOKa. CONMpPOTUBIEHUE MPOBOAHUKA. Y IEIbHOE COIPOTUBICHUE BEIIECTBA.
3akoH Oma s yuactka nenu. [locnenoBarenbHoe U napamienbHOE COEAMHEHUE TPOBOIHUKOB.
OJIC B menu mocrossHHOro Toka. 3akoH Oma ms mosiHOM 1enu. [IpaBmina Kupxroda. Pacuér
MPOCTBIX JIEKTPUUYECKUX Leneld. HenuHelHnbie 31eMeHThI.

PaGota 1 MOIIHOCTH 3JEKTpUUECKOro Toka. 3akoH J[xoynsa-Jlenma. DnekTpruueckue Henu
U IOTPEOUTENH JIEKTPUUYECKOI 3Heprun B ObITy. KOopoTkoe 3aMbIKaHHeE.

[locrosiHHble MarHuThl. B3anMoneicTBUE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHHe JUIs )Ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe mnose
anekTpuueckoro toka. OnbiT Ammnepa. IIpuMeHeHune 37eKTpOMarHuTOB B TexHHUKe. JleiicTBue
MAarHUTHOTO TOJIi Ha MPOBOJHHMK C TokoMm. Cuna Amiiepa W ompenaeieHue e€ HalpaBlICHUs.
DNEeKTpoABUTraTENb MOCTOSIHHOTO TOKa. Vcmosb30BaHME 3JEKTPOABUraTeNied B TEXHHUYECKHUX
YCTPOMCTBAX U HA TPAHCHOPTE.

Oneiter  @apanes. SIBieHue  dnekTpomarHuTHOW  uHAykuuu. Ilpaswio  Jlenma.
OnektporeHepatop. CrocoObl TOMYyYEHHUS JIEKTPUYECKOW HHEPruu. OIEKTPOCTAHIIMU Ha
BO30OHOBIISIEMBIX MCTOYHUKAX DHEPTHH. DKOJOTUYECKUE MPOOIEMBI SHEPreTHKHU. TOIIMBHBIE
AJIEMEHTHI B AJIEKTPOMOOKIIH.

Jemoncmpayuu.



DnekTpu3alus Teil.

JIBa poJia 2IEKTPUYECKUX 3apsA0B U B3aUMOICHCTBUE 3apsKCHHBIX TElL.

YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.

DnexTpocTaTUuecKas NHIYKIHS.

3aKOH COXpaHEHMsI IEKTPUUECKUX 3apsI0B.

MonenpoBaHue CHJIOBBIX JIMHHUM 3JIEKTPUUECKOrO I0JII C IOMOLIBI0 OyMasKHBIX
CYJTaHOB.

[IpoBOIHUKY U TUAIIEKTPUKU.

HcTOUYHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS 3IIEKTPUYECKOTO TOKA.

DNEKTpUUYECKUHN TOK B JKUJIKOCTH.

I"a30BBIit pa3ps.

N3mepenune cuiibl TOKa aMIEPMETPOM.

N3mepenue 351eKTprYecKoro HanpsKeHNst BOJIBTMETPOM.

Peocrar n marazuH cOnpoTHBIICHHM.

B3anmopaeiicTBre MOCTOSTHHBIX MAarHUTOB.

MopennpoBaHre HEBO3MOKHOCTH PA3EIICHHS TIOJIOCOB MATHUTA.

MonenrpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.

DIEKTPOABUTATEND IIOCTOSTHHOTO TOKA.

Omnbrter @apages.

DIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuwie pabomel u onvimel.

OnpIThI 10 HAOTIOACHUIO JIEKTPU3ALNH TEJ MPU CONMPUKOCHOBEHUHU M UHTYKIIHEH.

HccnenoBanue AeCTBUSA AIEKTPUUECKOTO MOJIS HA MPOBOJIHUKHU U AUDIIEKTPUKH.

COopka 1 ucnbITaHUE HIEKTPUUECKON IIEMH MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT HAIPSIKEHUS
Ha PE3UCTOPE U CONIPOTUBIICHUSI PE3UCTOPA.

OnBbIThL, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTUBIEHUS ITPOBOJIHUKA
OT €ro JJIMHBI, IUIOIIAI TONIEPEYHOT0 CEYEHUSI U MaTepHala.

Ornpenenenne yaeabHOro COMPOTUBICHUS POBOJHHUKA.

[IpoBepka mpaBuiia CIIOKEHHUS HAIPSIKEHUN INPU MOCIEAOBATEIbBHOM COEIUHEHUHU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJisg CUITbl TOKA [IPU NApAJLIEIbHOM COEIUHEHUU PE3UCTOPOB.

Omnpenenenne D/{C 1 BHYTpEHHETO CONPOTUBJIECHUS] UCTOUYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BblnonHEHMs 3ak0Ha OMa /17151 IOJIHOM LeTH.

N3ydyeHne  BOJIBTAMIEPHBIX  XapaKTEPUCTHUK  HEIUMHEHHBIX  DJIEMEHTOB  (JIaMIIbI
HaKaJMBaHUS WK MOJIYIIPOBOJIHUKOBOTO AMOA).

Omnpenenenne pabOThI AEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 Pe3UcTop.

Onpenenenne MOIHOCTH NEKTPUYECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.

Onpenenenne KII/[ narpeBarens.

HccnenoBanne MarHuTHOTO B3aMMOJEMCTBHS MIOCTOSTHHBIX MAarHUTOB.

W3yueHre MarHUTHOTO MOJIsl IOCTOSTHHBIX MarHUTOB IPU UX 0ObEMHEHUH U Pa3/IeICHUN.

HccnenoBanue nefCTBUSA DIIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOLINE 3aBUCHUMOCTH CHJIBI B3aMMOJEHCTBHUS KaTylIKH C TOKOM U
MarHuTa OT CUJIbl U HANpaBJICHHs TOKAa B KATYIIKe W OT Hajau4uus (OTCYTCTBHS) CEpJICYHHUKA B
KaTYILKe.



N3ydenue neicTBus MarHUTHOTO I0JIS1 HAa POBOJHUK C TOKOM.

KoncrpynpoBanue u uzyuenue padboThI JJIEKTPOIBUTATEIIS.

N3zmepenne KIIJI a5ekTpoaABUraTENbHON YCTAHOBKHU.

OnbITBl 1O HCCIACAOBAHUIO SBJIICHHUS JIIEKTPOMArHUTHOM WHIYKIIMHU: HUCCIEA0BaHUE
W3MEHEHUU 3HAYCHMS U HAMPABIICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJIeHHS.

Mexanndeckoe nBukeHHe. MarepuanbHas Touka. CrocoObl ONMMCAaHUS MEXaHUYECKOTO
JBUOKEHUS: TaOIMYHbIN, rpaduueckuil, aHamuTuueckuid. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBUXKCHHUS.

BekTopHble BENIMUYMHBI, ONEpallud C BEKTOpaMH, IPOEKIUU BekTopa. Pamuyc-BekTop
MaTepUalbHON TOYKH, NMEPEMEIICHUE HAa MJIOCKOCTH. PaBHOMEPHOE MPAMOJIIMHENHOE ABUKECHHUE.
HepaBHomepnoe mpsimonivHeiHoe nBwkeHue. CpeaHsis W MTHOBEHHash CKOPOCTb Tella MpH
HEPAaBHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOycKOpeHHOE MPSIMOJIMHEWHOE JBH)KEHUE. YCKOpEHHE CBOOOIHOIrO
nagenus. OnbiTel [Nanues.

I'paduueckas uHTEpIIpETAlIUS YCKOPEHUSI, CKOPOCTU, TIPOUIEHHOTO ITYTH U TIEPEMEIICHUS
JUTSI TIPSIMOJIMHEMHOTO JIBMYKEHUS.

JIBmxeHue Tesa, OpOIIeHHOTO MO/ YTIJIOM K TOPU30HTY.

JIBr>KeHrEe 10 OKPYKHOCTHU. JIMHEHHAasi CKOPOCTh, YriioBas CKOPOCTb, EPUOJ U HACTOTA
oOpareHuss mMpu pPaBHOMEPHOM JBIKEHHH IO OKPYKHOCTH. CKOpPOCTb W YCKOpPEHHE TMpHu
JBKEHUH 110 OKPYKHOCTH.

Bexrtop cuiibl. PaBHOoA€HCTBYOIIAs cuiia.

[Tepsriit 3akoH Hprotona. Bropoii 3akon Herotona. Tperuii 3akoH Hptorona. [lpuHumn
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuiia TPEHHS CKOJILKEHUA, CUja TPEHUS
MOKOs1, Apyrue BuAbl TpeHus. KoaddunueHt tpeHusi.

JIBUKEHHE Te IO OKPYKHOCTH MO IEHCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymin u noxgséMHas cuna Kppuia. CoBpeMEHHBIE JIETaTENbHbIE anaparsl, CyAa
Ha MOJBOJHBIX KPBUIbSX, AHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISX. [[BmkeHHe moesna Ha
MAarHUTHOM MOJIYILKE.

Cuiia TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHMs. J[BMKEHUE Tel BOKPYT I'PaBUTALIMOHHOIO
ueHTpa (B ToM uucie mianet Bokpyr Connna). IlepBas kocmudeckas ckopocTtsb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MarepuanbHOl TOUkU. AOCONIIOTHO TBEPI0E Teno. PaBHOBecue TBEPAOro Tena
C 3aKpPEIJIEHHOM OChtO BpamieHus. MoMmeHT cuibl. LleHTp TsxecTH.

Nmnynsc Ttema. M3menenue wummynbca. Mmmynse cuiibl. YIOpyroe W HEYIPYroe
B3aUMOJICIICTBHE. 3AKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbCca. PeaKTUBHOE JBH>KEHHUE.

Mexanuyeckass pabota U MOIIHOCTb. PaboTa cun TsbkecTH, ynmpyroctd, TpeHusi. Cs3b
sHepruu U paboThl. [loTeHIManbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[loreHunaneHas 3Heprus cxarod npyxunsl. Kunernueckas sneprus. Teopema 0 KUHETUY €CKOM
SHEpruu. 3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKOM YHEPTUH.

Jemoncmpayuu.

Habmroenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCYETA.

CpaBHeHME MyTeH U TPACKTOPHUM IBMKEHHS OJTHOTO M TOTO K€ TeJa OTHOCUTEIBHO Pa3HbIX
TEeJI OTCYETA.

N3mepeHune CKkopocTy U yCKOPEHUS MPSIMOJIMHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHHUS.

Habmtoienne ABMKEHUS TeNa M0 OKPYKHOCTH.

10



HaGnronenne MexaHWYeCKUX SIBJICHUH, MPOUCXOIAIIUX B cuUcTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHHH OTHOCHUTEIHHO KabuHeTa (pU3HKH.

HabGmionenne paBHOBecUst Tel, CBOOOJHOTO TMajeHHs, KojcOaHUs MasTHHKA B
HMHEPLUMAIBHBIX CUCTEMAaX KaK MOJATBEPKICHUE PUHIUMIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHUS TeJa OT €r0 Macchl U ICHCTBYIOLIEH Ha HETO CUJIBL.

Habntoienue paBeHcTBa CUJI IPU B3aUMOIEHCTBUU TEJl.

N3menenue Beca Tenia Npu yCKOPEHHOM JIBUKECHHH.

IIepenaya nMmynbca Ipyu B3aMMOAECHCTBUM TEII.

[IpeoOpa3oBaHust JHEPTUU NP B3AUMOICHCTBUH Tell.

CoxpaHeHue UMITyJIbca IPU a0COJIIOTHO HEYIIPYTrOM B3aUMOAEHCTBUU.

CoxpaHeHue UMITyJIbca IIPU YIPYTOM B3aUMOJIEHCTBUH.

Habmroienne peakTHBHOTO JBUKEHHUS.

CoxpaHeHue dHepruu npu cBOOOJHOM a/IEHUN.

CoxpaHeHue dHepruu Npu IBUKEHUN Tea Mo JeMCTBUEM MPYKUHBI.

Jlabopamopubvie padbomot u onvimel.

KoHcTpynpoBanue TpakTa uisi pa3roHa U JajlbHENIIEro paBHOMEPHOTO JBMKEHMS IapHUKa
WM TEJIEKKH.

Onpenenenne cpenHedl CKOPOCTH CKOJIBXKEHHS Opycka WM JABMXKEHMS IIapuka 10
HAaKJIOHHOH TUIOCKOCTH.

Omnpenenenrne YCKOpeHHs Tejda MpPU PaBHOYCKOPEHHOM JIBXKEHUHM IO HAKJIOHHOMN
MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH MYTH OT BPEMEHU INPU PAaBHOYCKOPEHHOM JABMKEHUHU 0e3
Ha4aJIbHOW CKOPOCTH.

[IpoBepka rUMoOTE3bl: €CAM MPU PAaBHOYCKOPEHHOM JBM)KEHMM 0€3 HayalbHOW CKOpPOCTU
MyTU OTHOCATCS KaK psiJi HEYETHBIX YUCEII, TO BpeMEeHa OJMHAKOBBI.

UccnenoBanue nBmKeHUs Tena, OpOUIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JTaBJICHHUSL.

Omnpenenenue ko3P PUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HHUKAIOIIEH B MPYKUHE, OT CTENEHU
nepopMaIuu NpyKUHBI.

Omnpenenenve pabOTbl CHIJIBI TPEHHUsS TP PABHOMEPHOM JBMKEHHHM Tella IO
TOPU30HTAILHOM MOBEPXHOCTH.

Omnpenenenue pabOThl CHUIIBI YIPYTOCTH HpH MOAbEME TIpy3a C HUCIHOJb30BaHHUEM
HEMOABM)KHOTO U MOJABMKHOTO OJIOKOB.

Pa3gen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenbHoe apmxenue. OCHOBHBIE XapaKTepUCTUKU KoJeOaHUM: MEpUOM, 4acToTa,
amruntyaa. ['apmonunueckue konebGaHus. 3aryxaroniye koyiebanus. BoiHyKIeHHbIE KOIeOaHus.
Pe3onanc.

Matematuueckuil ¥ NpYyKUHHBIA MasTHUKU. [IpeBpaiiieHne sHepruu npu KojaedaTeabHOM
JIBUKCHUH.

Mexannueckue BOJHBL IIpomonbHble M monepeuHbsle BOJHBI. CBOMCTBA MEXaHUYECKHX
BOJIH: uHTepdepeHIMss M udpakuus. JlmuHa BOJHBI M CKOPOCTh €€ paclpoCTpaHEHHUS.
MexaHn4yecKue BOJIHBI B TBEPJOM TeEJIE, CEICMUYECKUE BOJIHBI.

3Byk. PacnpocTpaHenue u oTpakeHue 3Byka. I pOMKOCTB 3ByKa M BpIcOTa TOHA. Pe3oHaHC
B akyctuke. MH}pa3Byk u yabpTpa3ByK. lcmonb3oBaHue yiabTpa3Byka B COBPEMEHHBIX
TEXHOJIOTUSIX.

Hemoncmpayuu.

Habnronenue xonebanuil Ten moJx AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
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Habnronenue BBIHYX/IEHHBIX KOJIeOaHHId U pe30HAHCA.

Pacrnipoctpanenue mpoJ0abHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).

Habnronenue narepdepeHuny u U pakiuy BOJIH Ha TIOBEPXHOCTH BOJIBI.

Habnronenue 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AxycTHUECKHI pEe30HaHC.

Jlabopamopubvie padbomot u onvimel.

Omnpenenenre 4acTOThl U IEpUOia KOJIeOaHU MaTEMATUYECKOTO MasiTHUKA.

Onpenenenre 4acToThl U Meproia KoiaeOaHui NpyKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH IIEpUOa KojaeOaHU Tpy3a Ha HUTH OT JAJIMHBI HUTH.

WccnenoBanue 3aBUCMMOCTH IepHoJa KOJIEOAHMM MPYKMHHOTO MasTHHKA OT MAacchl
rpysa.

[IpoBepka HE3aBUCHMOCTH NEpUOAA KoJIeOaHUM Ipy3a, MOABELIEHHOTO K JIEHTE, OT MacChl
rpysa.

OneIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD NIEpH0ia KoaeOaHUM NPYKUHHOTO MasiTHUKA OT
MacChI Tpy3a U KECTKOCTU MIPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaJieHHUSL.

Paznen 10. DinekTpoMarHuTHOE MoOJIe M 3J1eKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE TMOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3/1€eKTPOMAarHUTHBIX BOJIH Ui COTOBOM
cBs3u. Pagnonoxanus. KocMmuueckas cBsizb.

DnekTpoMarHuTHas Tmpupoaa cBeta. CKopocTh cBeTa. BoJIHOBbIE CBOMCTBa CBETA:
uHTepdepeHus U udpaxus.

emoncmpayuu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

HNurepdepentius u nudpakmus ceera.

Jlabopamopnwie pabomel u onvimel.

W3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOIILI0 MOOMIIBHOTO TenedoHa.

[IpoBenenne onpITOB 10 HAOIOIEHNIO HHTEpPEepeHINH U TU(PAKIINK CBETA.

Pa3nen 11. CBeroBble siBICHHS.

JlyueBasg MoJzenb cBeTa M reomerpuyeckas ontuka. Mcrounuku cseta. [Ipsmonuneiinoe
pacnpoctpanenue cBera. 3armenuss CosiHna u Jlynel. Otpaxenue cera. Ilmockoe 3epkaio.
3akoH oTpaxkeHus ceta. [loctpoeHue n3odpaxenuii, chopMUpPOBaAHHBIX 3EPKATIOM.

[Ipenomiienne cBera. 3akoH mnOpenomsieHus cBera. [lonHoe oTpaxkeHue CBerTa.
Hcnonp30Banue MOJTHOTO OTPaXKEHUSI B ONTHYECKUX CBETOBOJIAX, ONITOBOJIOKOHHAS CBS3b.

Jlunza, xon nydeit B aumH3e. Dopmyna ToHkoM nuH3BL [locTpoeHHe H300paKEeHUIH,
chopMUPOBAHHBIX TOHKOM JMH30M. OnrTuyeckas cuctema (oToanmapara, MHUKPOCKONAa U
Teneckona. ['na3, kak ontuyeckas cucrema. biin3opykocTs U JalbHO30PKOCTb.

Paznoxxenue 6enoro cseta B criekTp. OnbiTel HetoToHa. ClioskeHHE CIEKTPaIbHBIX [IBETOB.
Jucnepcus cgera.

Hemoncmpauuu.

[IpsiMonMHENHOE PAacTIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tomy4yeHne n300pa’keHHii B IUIOCKOM 3epKajie.

[Ipenomiienue cpera.

OnTuyeckuii CBETOBO/I.

Xon nyuei B cobuparomieit JuHse.

XoJ Jiydel B pacCenBaroLey JIMH3E.

[Tomy4yenne n300paXkeHHi ¢ TOMOIIBIO JIUH3.

[Mpunanmn neiictBus doroanmnapara, MUKPOCKOTIA U TEIECKOTA.

Mopens riaza.
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Paznoxenne 6enoro cBeTa B CHEKTP.

[Tomy4yenue 6enoro cBETa Npu CIOKEHUH CBETa Pa3HbIX [[BETOB.

Jlabopamopusvie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH yIJla OTPaKE€HUSI CBETOBOTO JIyya OT YIJla NaJIeHUS.

N3yueHnne cBONCTB N300pakeHUs B IIJIOCKOM 3€pKalle.

WccnenoBanue 3aBUCHUMOCTH yIyla IPEJOMJIEHUS OT yIJla NaJEHUS CBETOBOIO Jiyya Ha
IPaHULIE «BO3/LyX—CTEKIION.

[Tony4yenue n300pakeHUI C MOMOIIBIO COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKON CHITBI COOMPATOIIEH JINH3BL.

OnbIThI 0 Pa3I0KEHUIO OEJI0Tr0 CBETa B CHEKTP.

OnbITBl TO BOCHPHUATHIO IIBETAa INPEJAMETOB NPU HMX HAOMIOACHHWU Yepe3 IBETOBHIC
(GUIBTPBIL.

Pa3znen 12. KBanToBbIe sIBJIEHHUS.

OnsiTel Pesepdopaa u minanerapuas mojzens aroma. Monens atroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeIie CIIEKTPHI.

PanmnoaktuBHOCTh. Anbda-, Oerta- U ramma-uznydeHus. CTpoeHHE aTOMHOIO spa.
Hyknonnass Monens aromuHoro sjgpa. M3otombel. PampnoaktuBHblE mpeBpamienus. llepuon
rojypacrnajaa aroOMHBIX sjep. JeldcTBUE paguoOakTUBHBIX W3JIYyYEHUH Ha KUBBIE OPTaHU3MBI.
3ammTa OT paIiOAKTUBHOTO U3ITyYEHUSI.

SnepHble peakivy. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MAacCOBOIO YMCE. DHEPTUs CBS3H
aToMHbIX sjep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHus sjep. VMcrounuku
sHeprun ConHna ©u 3BE3NM. SnepHas odHepreTuka. ODKOJOTHYECKHE TPOOIEMBbI SIACPHOU
SHEPreTHKH.

Hemoncmpayuu.

CrexTpsl U3JIy4€HHs U OTJIOMEHNUS.

CrnexTpsl pa3IuyHbIX Ta30B.

Cnekrtp Bogopoaa.

HaGnronenue tpexoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOUTUX U3Ty4YEHUH.

Perucrpanus usiydeHust NpupoaHbIX MUHEPAIOB U MMPOJTYKTOB.

Jlabopamopnuwie pabomel u onvimel.

Habmtoienue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JTy4EHUSI.

HccnenoBanue TpPEeKOB: H3MEPEHUE OHHEPrMM YacTULBI MO TOPMO3HOMY myTH (1O
dhoTtorpadusim).

N3mepenue pagunoaktuBHOro (oHa.

IHoBTOpPHUTEILHO-00001IAKOIIMIA MOLYJIb.

[ToBTOpUTENBbHO-0000MAOIIMKA ~ MOIYAb IpEeAHAa3HAuYeH JJs CHUCTEMaTH3allud U
0000111eHUS TPEIMETHOTO COACPIKAHUS U OIBITA IESATEILHOCTH, MPUOOPETEHHOTO TP U3YUCHHUH
Bcero Kypca GU3MKH YriayONEHHOTO YpOBHS, a Takke /A TMOArOTOBKM K OCHOBHOMY
rocy/IapcTBEHHOMY dK3aMeHY M0 (U3HUKe.

B npouecce nzydeHust JaHHOTO MOYJISl PEATU3YIOTCS U MOIYYaroT JajbHENee pa3BUTHE
yyeOHble JeHcTBUS, OO0ECleYMBAIONIUMEe JIOCT)KEHUE TMPEAMETHBIX W METalpeIMETHBIX
pe3yabTaToB oOydeHus, (OpMHUpPOBaHHME ECTECTBEHHO-HAYYHOM TIpaMOTHOCTU: OOBSICHEHUE U
OTIMICaHUE SIBJICHUN Ha OCHOBE MPUMEHEeHUs (PU3NYECKUX 3HAHUH, UCCIIE0BATENbCKUE IEHCTBUS
(BBIIBIDKEHUE TUMOTE3, MOCTAHOBKA IEIM W TUIAHUPOBAHUE HCCIEAOBAHUA, aHAIIW3 JaHHBIX U
MOJTy4eHHE BBIBOJIOB).

[IpenmoururensHOi (QOPMON OCBOCHHSI MOIYAs SIBISIETCS TMPAKTUKYM, MporpaMma
KOTOPOTO BKJIFOYAET:

pelieHne 3aa4, OTHOCSIIUXCS K Pa3lMYHBIM pa3lieaM U TeMaM Kypca (pU3uKd, B TOM
quClIe 3aJa4, UHTETPUPYIOIIHUX COJAEPKAHUE Pa3HbIX Pa3deioB;

13



BBITIOJIHEHUE JTa0OPATOPHBIX padOT M OMBITOB (BKIIIOYAsi paOOTHI U OMBITH U3 MMEPEUYHEH K
paszenam Kypca) B YCIOBHUSIX CaMOCTOSITEILHOTO TJIAHUPOBAHUS MPOBEJICHUS HCCIEI0BAHMS,
BBIOOpa 1 000CHOBAHUS METOJIa U3MEPEHHUS BEJIMYMH, COOPKU IKCIIEPUMEHTATBHON YCTAaHOBKU;

BBITIOJIHEHUE MPOOJIEMHBIX 3aIaHUN MTPAKTUKO-OPUCHTUPOBAHHOTO XapakTepa (3aJaHus 1o
€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH), B TOM YHCJIE 3a/IaHUM C MEKIIPEIMETHBIM COJICPKAHUEM;

paboTy Hax TPYNIOBBIMU WJIM WHAUBUIYATbHBIMH TPOEKTAMH, CBA3aHHBIMH C
coJiep’KaHueM Kypca (PU3UKHU.

N3yuenne moBTOPUTEIHHO-0000IIAONIETO MOIYJISI MOXKET 3aKaHYMBATHCS MPOBEACHHEM
JTMArHOCTHYECKON padoOThl 32 Kypc (HU3UKH YrIyOJEHHOTO YPOBHS, BKIIIOYAIOIICH 3aJaHus
Pa3HOTO YPOBHSI CIIOKHOCTHU. Pe3ynbTaThl BBITOJIHEHUS JUArHOCTUYECKOW pabOThl MOTYT
MOKa3bIBaTh CTEIICHb TOTOBHOCTH 00YYArONIMXCSI K OCHOBHOMY T'OCYJITapPCTBEHHOMY IK3aMEHY 110
¢bu3MKe, a TakKe CBHJETEIbCTBOBATH O JIOCTUTHYTOM YpPOBHE €CTECTBEHHO-HAay4YHOU
TPAaMOTHOCTH.

3. INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA TPOTI'PAMMBI 11O
®U3UKE HA YI'JIYBJEHHOM YPOBHE OCHOBHOI'O
OBILIET'O OBPA3OBAHUSI

W3ydyenne ¢u3uku Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs HalpaBlieHO Ha

JTOCTHKCHHE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.
JIMYHOCTHBIE PE3YJIbTATHI

B pesynpraTe wu3ydeHuss (PU3NKK HA YPOBHE OCHOBHOTO 0OmIero o0Opa3oBaHUS Y
obyuarorierocs OynyT chOpMHUPOBaHBI CIEAYIONTNE TUIHOCTHBIE PE3YyIbTaThl B YaCTHU:
e ])nampuomuueckozo eocnumanus:

MPOSIBJIEHUE MHTEPECAa K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHUCKON (pU3MUECKOU
HayKH;

LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

o 2)2parcoanckozo u OyxXo8HO-HpPAECHMEEHHO20 860CRUMAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXICHHH OOLIECTBEHHO 3HAYMMBIX U 3TUYECKHUX
po0ieM, CBA3aHHBIX C MPAKTUUECKUM MIPUMEHEHUEM JOCTKEHUHN PpU3nKu;

OCO3HAaHHE BaKHOCTU MOPAIbHO-3TUYECKUX MTPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

e 3)acmemuuecko2o 60CRUMAHUS:

BOCIIPUSITUE ACTETUYECKUX KadeCTB (PU3NYECKOM HAyKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

o 4)uyennocmu HayYHO20 NOZHAHUA:

OCO3HAHHE LIEHHOCTU (PU3MYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MUpa,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXXHEUILIEH COCTABIISIONICH KyJIbTYpHI;

OpUEHTAIMsl B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS PUPO/IBL;

pa3BUTHE HAYYHOU JF0003HATENFHOCTH, HHTEpECa K UCCIIEI0BATEIBCKON IESTEIILHOCTH;

*  5)dpopmuposanus Kynbmypel 300p06ba U IMOUUOHANLHO20 DJ1A2ONOSIYUUA:

OCO3HAHHE IIEHHOCTH Oe30macHoro obpas3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXKHOCTHU MPaBHII O€301MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA AOPOrax, C 3JIEKTPUUECKUM
Y TETUIOBBIM 000PY/I0BaHHUEM B JIOMAIITHUX YCIOBHSIX;

chOpMUPOBAHHOCTh HaBbIKa pedIekcuu, MPU3HAHHE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e IpaBa y pyroro 4eloBeKa;
® 6)mpyooeozo éocnumanus:

aKTUBHOE y4acTHe B PEIICHUH MPAKTUYECKUX 3a/ad (B paMKaxX CeMbH, 00pa3oBaTeIbHON
OpraHM3aIiy, TOPoJa, Kpas) TEXHOJIOTUYECKON U COIMATbHOM HAIMPaBIEHHOCTH, TPEOYIOUIUX B
TOM YHUCIe U PU3HUECKUX 3HAHMUIA,

WHTEpPEC K MPAKTUIECKOMY U3yUYEHHIO Tpodeccuil, CBsI3aHHBIX ¢ (PU3UKOIA;

e 7)IKO102U4ECKO20 60CRUMAHUA:
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OpUEHTAIMSI Ha TpUMEHEHUE (U3MYECKMX 3HAHWHM JUIS peIIeHus 3aaad B 00JIaCTH
OKpY)KaOIIeH Cpe/bl, TIIAHUPOBAHMS MMOCTYIIKOB M OIEHKA UX BO3MOXKHBIX TMOCIEACTBUH IS
OKpYKaroLEen Cpeibl;

OCO3HaHHKE TJI00aTHHOTO XapaKTepa SKOJIOTHIECKUX MPOOJIeM U MMyTe UX PEIICHHUS,

e  8)adanmauyuu K USMEHAIOUWUMCA YCAOGUAM COUUAILHOU U RPUPOOHOIL CPEObl:

MOTPeOHOCTh BO B3aWMOJICHCTBUU TIPU BBHITIOJTHCHHH HWCCIICIOBAHUN H  MPOCKTOB
(bu3HYECKON HAMPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTUX;

MOBBIIIICHUE YPOBHS CBOCH KOMIICTCHTHOCTH Yepe3 MPAKTUICCKYIO ACSITCIbHOCT;

MOTpeOHOCTh B ()OPMUPOBAHNY HOBBIX 3HAHWN, YMEHUH (OPMYTUPOBATH UICH, TIOHATHUS,
TUTOTE3bI O (PU3HUECKUX OOBEKTAX U SIBJICHUSX;

oco3HaHHe Ae(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (Pr3HKH;

TUIAHUPOBAHUE CBOCTO PA3BUTHS B IPUOOPETCHUH HOBBIX (PM3MUCCKUX 3HAHUM;

CTpEMJICHHE aHAJTU3UPOBATH U BBISBIISATH B3AMMOCBSI3H IPUPOJIBI, OOIIECTBA M SKOHOMHKH,
B TOM YHCJIC C UCTIOJb30BaHUEM (PU3NICCKUX 3HAHUI;

OIICHKA CBOWIX JCHCTBUH C Y4ETOM BIIMSIHAS HA OKPYXAION[YIO CpeIy, BO3MOXKHBIX
rJI00aTBHBIX TIOCIIECTBUM.

METAINIPEAMETHBIE PE3YJIbTATDI

B pesymbraTe oOcBOeHHWsI TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyd4aromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIFOUAIONTUE TIO3HABATENIbHBIC YHUBEPCAJIbHBIC YYeOHBIC JICHCTBUSA, KOMMYHUKATHBHBIC
VHUBEpCATbHBIC yUeOHBIE JICUCTBHS, PETYIATHBHBIC YHUBEPCABLHBIC YUeOHBIC JCHCTBHS.

Ilo3HaBaTeIbHBIE YHHUBEPCATbHbBIE YUeOHbIE el CTBHUS
ba3oBble joruyeckue a1eiicTBUsA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHBIE NPU3HAKM OOBEKTOB  (SBJICHMI),
KJ1acCU(PUIIMPOBATh UX;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOpPEUHS] B paccMaTpuBaeMbIX (akTaxX, AAHHBIX U
HaOJIOICHUSAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHbIE CBS3M MpPU HM3y4eHUM (U3MYECKUX SBICHUH U
MIPOLIECCOB, JIeNaTh BHIBOJIBI C UCIIOJIb30BAHUEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUECHUH,
BBIJIBUTAaTh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEITUUHH;

CaMOCTOSITEIPHO BBIOMPATh CHOCOO pemieHus ydeOHOoW (u3myeckoi 3amadyu (CpaBHEHHUE
HECKOJIbKUX BApUAHTOB pEIleHUs, BbIOOp Hanbosiee MOIXOASIIEr0 ¢ y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA

HCI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATEIbCKIIT HHCTPYMEHT MO3HAHMS;

MIPOBOJUTH MO CAMOCTOSITENILHO COCTABJICHHOMY IUIAHY OIIBIT, HECJOXKHBIA (pusnueckuit
AKCIEPUMEHT, HEOOIbIIIOE HCcCTeI0BaHne (PU3UUECKOTO SIBICHNUS;

OIICHUBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HHGOPMAIMIO, MOJIYYCHHYIO B XOJ€
MCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATh BO3MOKHOE JaibHeWIee pa3BUTHE (PU3MYECKUX MPOIECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHUs 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ undpopmanueii:

MPUMEHSITh Pa3IUYHbIE METOMAbl, MHCTPYMEHTBl U 3alpochl TpU TOHUCKE U OTOOpe
MHGOPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3nueckot 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WHOOPMALMIO PA3TMYHBIX
BUJIOB ¥ JOPM TMpEACTABICHUS;

OIICHUBATh HAJE&KHOCTh WH(GOPMALMU TO0 KPUTEPHUSIM, MPEUIOKCHHBIM yYUTEIeM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENHHO;
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CaMOCTOSITEJILHO BBIOMpAaTh ONTUMAIBHYIO (OpMy mpeacTaBieHUS HHPOPMALUHU U
WUTIOCTPUPOBATH pellacMble 3a/1a4l HECIOKHBIMH CXEMaMH, TUarpaMMaMu, UHOW TpaduKoi u
WX KOMOWHAIUSMHU.

KoMMmyHukaTHBHBIE YHUBepcalbHbIe y4eOHbIe JelCTBUSA:

B X0/ OOCY)KJeHHs YUeOHOTO MaTepHuala, pe3yabTaToB JIa00OPaTOPHBIX pabOT U MPOEKTOB
3aJlaBaTh BOIIPOCHI MO CYHIECTBY OOCYXJAaeMON TEMbl U BBICKA3bIBATh WJICH, HAlIEJICHHbIE Ha
pelIeHre 3a1aui U NoJiiepKaHue 01aroKenaTeIbHOCTH OOLICHMS;

COMOCTAaBJIATh CBOM CYXKIEHUS C CYXKICHUSMHU JpPYyrUX Y4YacTHMKOB JHaJIora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX;

nyOJIMYHO  TPEICTABIATH  PE3yAbTAThl  BBITOJHEHHOTO  (DPU3UYECKOTO  OIBITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTa);

MMOHUMAaTh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
pElIeHNH KOHKPETHOM (pr3nueckoil mpoOiemsl;

MPUHUMATh IeJM COBMECTHOW JI€ATENbHOCTH, OpraHW30BbIBaTh JEMCTBUS MO €€
JOCTHKEHUIO: PacHpelesiaTh PO, OOCYXAAaTh MPOLECChl M Pe3yabTaTbl COBMECTHOM paloThl,
0000111aTh MHEHUS HECKOJIbKUX JIFOJICH;

BBITIOJIHATh CBOIO 4YacTh palOOTHI, JOCTHras KayeCTBEHHOIO pe3yjbTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPJIUHUPYS CBOU JAEUCTBUS C APYTUMU YJIEHAMU KOMAaH/IbI;

OIICHMBAaTh KAa4e€CTBO CBOEr0 BKJIaJia B OOMIMI MPOJYKT MO KPUTEPUAM, CAMOCTOSATEIHHO
cOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE A€l CTBUA
Camoopranuszaums:

BBISBJIATE IPOOJIEMbI B JKU3HEHHBIX U y4EOHBIX CHUTYyalUsX, TPEOYIOIIMX JUIsl pEIIeHUs
(bU3UYECKUX 3HAHU;

OpUEHTUPOBATbCSI B PA3IMYHBIX MOJAXOJAX MPHHATUA pEUleHUH (MHIUBHIyalbHOE,
IIPUHATHUE PELICHUs B IPyIIE, IPUHITHE PEIIEHUH rpymnmnoil);

CaMOCTOSITEJIBHO COCTAaBJIATh AJNTOPUTM pELIeHUs (GU3NYECKOM 3aauyum WM  IUIaH
UCCIIEIOBaHUST C  y4€TOM HUMEIOIUXCS PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHPOBAaTh IpeAJaraeMble BapuaHThl peLICHUH;

Jien1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJVIEKT:

J1aBaTh aIEKBATHYIO OLIEHKY CUTYalluH U NpeasaraTh IJiaH €€ U3MEHEHUS;

OOBSICHATh NPUYHMHBI JOCTHXKEHUS (HEIOCTHXKEHMsI) Pe3y/bTaTOB JEATENbHOCTH, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B JE€STEIbHOCTh (B TOM YMCIE B XOJ BBINOJHEHUS (DPU3NYECKOTO
UCCIIEIOBAaHUSI WM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB, W3MEHHBILUXCS CHUTYalM,
YCTaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTaTa LEJIU U YCIOBHSIM.

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WIM AUCKYCCUM Ha HAy4YHYIO
TeMy, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYIOro.

IpU3HABaTh CBOE TMPAaBO Ha OIIMOKY MNpH peHleHHH (U3MYECKUX 3ajJady WiIM B
YTBEPKACHUAX HA HAYYHbIE TEMBI M TaKOE K€ IIPaBoO JPYroro.

INPEJMETHBIE PE3YJIbTATbBI
K koH1y oOyueHust ¢ 7 knacce NpeAMETHBIE Pe3yabTaTbl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

UCIOJb30BaTh  MOHATHA: (QHU3MYECKHEe M  XUMHUYECKHE SIBJICHMs, HaOIIOJCHUE,
SKCIEPUMEHT, MOJIEJIb, TUIIOTE3a, EAMHUIBI (PU3MUECKUX BEIUYHMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHMS ~ BemiecTBa (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MEXaHHMYECKOe JIBUKEHUE
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(paBHOMEpHOE, HEPAaBHOMEPHOE, IPSIMOJIMHENHOE), TPAEKTOPHs, PaBHOJACHCTBYIOLIAs CHII,
nedopmarus (ynpyras, mIacTU4ecKas ), HeBECOMOCTb, COOOIIAIOINIUECS COCY/IBI;

YBEPEHHO pa3NuyaTh SBICHUS (IUPQy3us, TEIIOBOE ABWKEHHE YaCTHUI[ BEIIECTBA,
PaBHOMEpPHOE JIBJKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEpLUs, B3aUMOJACHUCTBUE Tell,
paBHOBeCcHE TBEPIBIX TN € 3aKPEIUIEHHON OCBIO BpAllCHMs, Iepefada JaBlIeHUs TBEPABIMU
TeJNaMH, J>KHIKOCTAMH W Ta3aMH, aTMOC(EepHOE [aBJICHWE; IUIABaHUE TeJl, IPEBpAIICHUS
MEXaHWYECKON 3HEpPruM) IO ONHCAHUI0 MX XapaKTEpHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JJaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE HM3YYEHHBIX (U3UYECKUX SBICHUH B OKpYXarolmem Mupe (B
TOM 4YHCIIe (PU3MUECKHUE SBICHUS B MPUPOJIE: TPUMEPHI IBIKEHUS C PA3IMYHBIMUA CKOPOCTSIMH B
KUBOHM M HEXUBOU NpPUPOJE, AEUCTBUE CUIT TSHKECTU, TPEHUS, YIIPYTOCTU B IIPUPOJIE U TEXHUKE,
BIIUSIHUE aTMOC(EpHOro MJaBJIEHUS Ha JKMBOM OpraHusM, IUIaBaHuWE pbIO, pblYaru B Tele
YeJI0BEKa), IPU ITOM NEPEBOJUTH MPAKTHUECKYIO 33/1a4y B Y4€OHYIO, BBIIEISTH CYIIECTBEHHbIE
CBOMCTBa (IIpU3HAKN) PU3NYECKUX SBICHUI;

OTMCHIBAaTh M3YYEHHbBIE CBOICTBA Tel M (DU3MUECKUE SIBICHUS, MUCIONB3YS (PU3NYECKHE
BEJIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEILECTBA, BpPEMs, IyTh, CPEAHSSI CKOpPOCTb, CHJIA
YIOPYrOCTH, CUJIa TSDKECTH, BEC Teja, CUJla TPEHUs, JaBlieHue TBEPAOro Teja, JaBJIeHHE CTON0a
KUJKOCTH, BBITAIKUBAIOLIAs CHUJIa, MEXaHHWYecKas pabdoTa, MOIIHOCTb, IJIEHYO CHUJIbI, MOMEHT
CWIbI, KO3(G(UIMEHT IO0JIE3HOTO JEHCTBUS MEXaHM3MOB, KHHETHYecKass M NOTEHUHUAIbHAs
SHEprus), MpH OMUCAHUM MPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI MCMOJIb3YEMbIX BETUYHH,
uX O00O03HAYeHUS M EOUHHULBI (PU3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEJIWYUHY C JPYrUMHU BEIUYHMHAMH, CTPOUTh TpapUKu H3yIECHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA Teld, (PU3NUYECKUE SIBICHUS U MPOIIECCHI, UCIOIB3Ys MpaBHIia
CJIOKEHHUS cu (BIOJb OJHOM MpsiMOii), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena, IPaBUIIo
paBHOBecHs pblyara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHM4eCKON
SHEpruM, TMpH OSTOM JaBaTh CIOBECHYI0 (OPMYJIMPOBKY 3aKOHa U 3alUChIBAaTh €ro
MaTeMaTH4eCKOe BhIPAKEHUE;

CTPOUTH TPOCThie (PU3MUECKHE MOJEIH pEabHBIX OOBEKTOB, MPOLECCOB U SIBICHUH,
BBIJICNISATh TPU 3TOM CYHIECTBEHHBbIE M BTOPOCTEIIEHHBIE CBOHCTBA OOBEKTOB, IPOIIECCOB,
SIBJICHUH, IPUMEHSTh (PU3NYECKUE MOJIEIH AJIsl 00bsICHEHUS (PU3NYECKUX MPOLIECCOB U PEIICHUs
y4eOHBIX 3a/1a4;

OOBSACHATh (PU3MYECKHE SBICHUS, MPOLECCHl U CBOICTBA TEN, B TOM YHCIE B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, M peliaTh KayeCTBEHHbIE 3a/1adl, B TOM
quclie TpeOyolrue YUCICHHOTO OIICHUBAHMSI XapaKTePHbIX 3HAYCHUH (PU3NYECKUX BEIHYUH, IpU
3TOM BBIOMPATH aJIEKBATHYIO (PU3HUECKYIO MOJIEIb, BBISBIISATH IPUUYMHHO-CIIEACTBEHHBIE CBS3U U
BBICTPAaMBaTh JIOTUYECKYIO IIEMOYKY PACCYKIEHUU C OMNOpON Ha W3Y4YEeHHbIE CBOMCTBA
(buznyecKux ABJICHUHN, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/JIETIH;

pemath pacuy€tHble 3amaud (B 2—3 JEHCTBUS) MO M3y4yaeMbIM TemaM Kypca (U3HKH,
BbIOMpasi aJeKBaTHYIO (PHU3UYECKYI0O MOJENb, C HCIOJb30BAHHUEM 3aKOHOB U  (opMyd,
CBSI3BIBAIOIINX (PU3UUYECKHE BEIIMYMHBI, 3aIIUCHIBATH KPATKOE YCIOBUE U PA3BEPHYTOE PEILICHUE
3aJjauy, BBIABIATH HEJOCTAIOIIME WM M30BITOYHBIE JaHHbIE, 0OOCHOBBIBATH BHIOOp METOAA
pelieHust 3aJayd, MCMOJIb30BaTh CHpPAaBOYHBbIE JaHHbIE, MPOBOAMTH MaTeMaTUYEeCKHe
peoOpa3oBaHus U PAacUEThl, OLICHUBATh PEATMCTUYHOCTh MOJTYYEHHOIO 3Ha4eHUs (PU3NYecKon
BEJIMYUHBl M ONPEAEIATh Pa3MEpHOCTh (U3NYECKON BEIWYMHBI, MOJYYEHHOW IMpHU peleHuH
3a/1a4u;

pacro3HaBaTh NPoOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh IPU NOMOLIU (PU3UUYECKUX METOJIOB, U
npeularaT OPUEHTUPOBOYHBIA CHOCOO peIIeHus, B OMMCAHUU HCCIEIOBAHUS PACIO3HABATH
IpOBEpSEMOe MPEINoJI0KeHNE (TUIOTe3Y), MHTEPIPETUPOBATh MOJIYYSHHbIH pe3yabTar;
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MIPOBOJIUTH OTIBITHI 10 HAOMIOACHUIO (PU3UYECKUX SBICHUN MU (PU3NYECKUX CBOMCTB Tel
(muddy3usa, TemIoBoe paclIMpeHUe Ta30B, SBICHHE HWHEPIUH, H3MEHEHHE CKOPOCTH TIpH
B3aUMOJICHICTBUM TeJ, IepeAaya JaBICHUs >KMIKOCTbIO M Ta30M, IIPOSIBIICHUE JIEHCTBUS
aTMOC(EpHOTO JaBICHHS, JEHCTBHE MPOCTHIX MEXaHU3MOB): (POPMYIHPOBATH MPEANIOIOKEHUE
(runoTe3y) 0 BO3MOXHBIX pe3yibTaTax HaOII0JEeHUH, CaMOCTOATENBHO COOMPATh YCTAHOBKY M3
n30BITOYHOTO Habopa 060pynoBaHus U (OPMYIMPOBATH BHIBOBI;

MPOBOJIUTh TpPSMBbIE M KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIMYUH (PacCTOSHHE,
IIPOMEXYTOK BPEMEHHU, Macca Tejla, 00bEM Tela, CUila, TEMIIEpaTypa, INIOTHOCTh JKUJIKOCTH U
TBEPAOrOo Teja, CUjla TPEHUS CKOJbXKEHHS, MAaBJIIEHUE BO3JyXa, BBITAJKUBAIOIAs CuUIia,
JEWCTBYIOIIAs Ha MOTPYKEHHOE B KHUIKOCTD TEJO, KOA(PPHUIIMEHT NOJIE3HOTO NEHCTBHS MPOCTHIX
MEXaHM3MOB) C HCIIOJb30BAaHHEM aHAJOTOBBIX U IH(PPOBBIX MPUOOPOB, 0OOCHOBHIBATH BHIOOP
ME€TO/la M3MEpeHHs,, (PUKCUPOBATh MOKa3aHHs NpHOOPOB, HAXOAWUTh 3HAUEHUE H3MEpsIieMOM
BEJIMYMHBI C IOMOILBIO YCPEIHEHUS pe3y/IbTaTOB CEPUU U3MEPEHUI U OLIEHUBATh MOT PEIIHOCTh
U3MEPEHUN;

MIPOBOJUTH HECIOXHBIE HKCIEPUMEHTAIbHbIE MCCIEA0BAHUS 3aBUCUMOCTEN (pU3MUecKux
BEJIMYMH (3aBUCUMOCTH IYTH PaBHOMEPHO MABIJKYLIErocs Tejla OT BPEMEHH IBMKEHHS Tela,
CWJIBI TpPEHUS CKOJBXKEHHMS OT CHUJbl HOPMAaJbHOIO JIaBJIEHHUs, KadecTBa OOpabOTKU
MOBEPXHOCTEN TEJ U HE3aBUCHUMOCTHU CUJIbI TPEHHS OT IUIOIIAAN COMPUKOCHOBEHMS TEJ, CHUJIbI
YOPYrOCTH OT YAJUHEHUS NMPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyXKEHHON YacTu
Tela W OT TUIOTHOCTH >KUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TeJ0, YCIOBHM IJIaBaHMs TeN, YCIOBUI paBHOBECHs pbhlyara M OJIOKOB):
COBMECTHO C yuHTesneM (OopMylIupoBaTh 3aJadyy U THUIIOTE3y HUCCIEIOBaHUS, CaMOCTOSTENLHO
IUTAaHUPOBATh MCCIIEI0OBAaHUE, CaMOCTOSATEIbHO COOMpPATh AKCHEPHUMEHTATIbHYIO YCTAaHOBKY C
UCIOJIb30BAHUEM MHCTPYKIHHU, MPEACTABIATh MOJYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BETUYHMH
B BuJe Tabmul U rpaduKoB, OLIEHHWBATH IMOTPELIHOCTH, JEJIaTh BBIBOABI IO pe3yiabTaTaM
UCCIIEIOBAHUS;

coOmoaTh TpaBWIa TEXHUKH Oe30macHOro Tpyaa npu paboTe ¢ aabopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIIBI ICHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIINECS COCYIbl, OapOMETp, pblyar, MOABWXHBIA U HENOABWKHBIN OJIOK,
HaKJIOHHAas MJIO0CKOCTb;

XapaKkTepu30BaTh NPUHIMIILI JEHCTBUS N3Y4YEHHBIX PUOOPOB, TEXHUUECKUX YCTPOICTB U
TEXHOJIOTHYECKUX IPOLECCOB C OMOPOM Ha MX ONucCaHus (B TOM 4MCIE: HOJIIMITHHUKY,
YCTPOHCTBO BOJOIIPOBO/IA, TMIPABIMYECKUI ITpecc, CU(POH, MAaHOMETP, BEICOTOMED, MOPIIHEBOM
HAacoC, apeoMeTp), UCMOJIb3ysl 3HAHUS O CBOMCTBAaX (U3MYECKUX SIBIECHUN M HEOOXOIUMble
¢bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHMUYECKUX YCTPOMCTB,
U3MEPUTENNbHBIX MPUOOPOB M  TEXHOJOIMUECKUX IPOLECCOB MpPH pElIeHUH y4eOHO-
IIPAKTUYECKUX 3a/1a4;

IPUBOAUTH HpPUMEpbl  (HAaXoAUTh MHGPOpPMALMIO O TNpUMepax) MPaKTUYECKOTO
UCIOJb30BaHUs (PU3NYECKUX 3HAHUM B IOBCEJHEBHOM >KM3HU JuId obecnieueHus: 6e30MacHOCTU
npu oOpaleHuH ¢ NpudopaMH M TEXHUYECKMMH YCTPOWCTBAMH, COXPAaHEHMs 3]I0pOBbsS U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKpY)KaIoLIeH cpene;

OCYIIECTBIATh OTOOP UCTOYHUKOB MH(popMaIu Gpusnueckoro cojepxanus B lurepHere,
CaMOCTOSTENIbHO (POPMYIUPYs] MOMCKOBBIA 3alpoCc, Ha OCHOBE MMEIOIIMXCSA 3HAHUH U MyTEM
CpPaBHEHMs  pa3IMYHBIX HCTOYHUKOB  BBIAEIATh  HMH(OpManuio, KoTopas  SBISETCS
MIPOTHUBOPEUUBON MIIM MOXKET ObITh HEJOCTOBEPHOIA;

UCIOJb30BaTh IPH BBIIOJHEHUH YYEOHBIX 3aJaHUi HaydyHO-TIOMYJISAPHYIO JUTEpaTypy
(¢u3nYecKoro cojep)KaHus, CIpPaBOYHbIE MaTepualibl, pecypchl ceth VIHTepHeT, BIaaeTh
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npuéMaMi KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHHs HMHGOpPMAIMKM U3 OJHOW 3HAKOBOU
CUCTEMBI B JAPYI'YyIO;

CO3/1aBaTh COOCTBEHHBIC KpPAaTKHE MHUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHHUKOB MH(pOpMaNuu (PU3NIECKOTO COACPKaHMs, B TOM YHUCIE MyOIMYHO JenaTh KpaTKue
COOOIIeHUs O pe3ylbTaTaxX IPOEKTOB WM Y4YeOHBIX HCCIEAOBAaHUM, MPH 3TOM T'PaMOTHO
WCTIOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN ammapar Kypca (U3UKH, COTPOBOXKIATh BBICTYIUICHUE
MpEe3EHTaLMEN;

IIpY BBINIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEJOBAaHUM pacnpenesarh O0O0sI3aHHOCTU B
Ipylne B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJadyaMy, CJIEIUTh 3a BBINOJHEHUEM ILJIaHA
NEUCTBUM, aIleKBaTHO OLEHMBATh COOCTBEHHBIN BKJaa B JESATEIILHOCTb I'PYMIbI, BHICTPAUBATh
KOMMYHHMKaTHBHOE B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xoHmy oOyuenus ¢ 8 kracce npeaMeTHbIE pe3ylnbTaThl HA YriyOJIEeHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

HCII0JIb30BaTh TMOHATUS (Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U aMOP(HbIE TeJla, HACBIIICHHbBIN
U HEHACHIIIEHHbI Mmap, CcrnocoObl W3MEHEHHs] BHYTPEHHEH DHEPruM, 3JIEMEHTapHbII
AIIEKTPUYECKUI 3aps]], MPOBOJHUKH, MOJIYIIPOBOJAHUKH, AUIIEKTPUKH, UICTOYHUKHU TTOCTOSHHOTO
TOKa, DJIEKTPUYECKOE U MarHUTHOE I0JIsA, ONITUYECKasi CUCTEMA) U CUMBOJIMUYECKUN A3BIK PU3UKU
MIPY peIIeHUH Y4eOHBIX U MPaKTUUECKUX 3aa4;

YBEPEHHO pa3/iMyaTh SBJICHUS (TEIJIOBOE pacUIMpeHue (CxaTHe), TeIJIOBOE paBHOBECHE,
MMOBEPXHOCTHOE HATSKEHHE, CMauMBaHUE, KaNWUISIPHbIE SIBIICHUS, MCIapeHHe, KOHAEHCAlMs,
IUIaBJIGHHWE, KpHUCTAUIM3alMsl, KWIIEHUEe, CIOCcO0bl Teruonepeaaun (TErIoNnpOBOIHOCTb,
KOHBEKIIUS, H3JIyd€HHUE), TEIUIOBbIe IMOTEepH, JJIEKTPU3ALUsl TeJ, B3aUMOJCHCTBUE 3apsioB,
JEUCTBUS 2JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aUMOJEHCTBUE MAarHuTOB, JeiiCTBHE
MarHuTHOI'O IOJIs Ha MPOBOJAHUK C TOKOM) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh MPOSBIECHUE M3YYEHHBIX (M3UUECKUX SIBJICHUI B OKpyXarolleM Mupe (B
TOM 4HuCle (PU3MYECKUE SBJICHUSA B IPUPOAE: MOBEPXHOCTHBIE M KaNWUIAPHBIC SIBICHUS B
IIPUPOJIE, KPUCTALIBI B Npupoje, n3nydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE OpHU3BI,
o0Opa3oBaHue pOChl, TyMaHa, UHEsl, CHEra, AEKTPUUYECKUE ABICHUs B aTMOcdepe, JIeKTPUIECTBO
AKHUBBIX OPraHU3MOB, MarHUTHOE MoJe 3eMJH, Apeid MoI0CcOoB, pPOJib MATHUTHOTO OIS JUIS
KHU3HU Ha 3emiie, MOJIIPHOE CUSIHUE), IPU 3TOM NEPEBOAUTh IIPAKTUYECKYIO 33a4y B yu4eOHYIO,
BBIJICJISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUM;

ONMCBIBATh W3yYEHHbIE CBOMCTBA TeN M (U3UUECKUE SIBJICHUSA, UCHONb3YS (PU3HUYECKHE
BEJIMYUHBI (TeMIepaTrypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIJIOTHI, padoTa rasa, yielbHas
TEIUIOEMKOCTh BEILIECTBA, yJe/IbHas TEIUIOTa IUIABJIEHUS, Y/eNbHas TEeIloTa napooOpa3oBaHMUsl,
yJelbHas TEII0Ta CrOPaHUs TOIUIMBA, KO3((UIMEHT MOJIE3HOTO IeHCTBUS TEIJIOBOM MAIIMHBI,
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3JyXa, OHJIEKTPUUYECKHH 3apsi, CHia TOKa, HIEKTpUYECKOoe
HanpsDKeHHe, CONpOTHBIIEHHE MpoBoAHMKA, DJIC B 1lenu MOCTOSIHHOTO TOKA, JIEKTPUUYECKOE
yIeJIbHOE COINPOTUBJIEHUE BeUIecTBA, padOoTa M MOLIHOCTh 3JIEKTPUUYECKOIO TOKa), MpHU
ONMCAaHUM TPABWIBHO TPAaKTOBaTh (U3UYECKUH CMBICA MCIOJIB3YEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €IMHHUIBI (PU3UUECKUX BEJIWYMH, HaXOAUTh (OPMYIIbI, CBS3bIBAIONIUE JAHHYIO
(GU3NYECKy0 BEIUYMHY C IPYTMMHU BEIMUYMHAMM, CTPOUTH I'paMKU M3yYEHHBIX 3aBHCHMOCTEH
¢bu3nUecKux BEIUYNH,

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUYECKHE SBJICHUS U MPOLECCHI, UCTIONIb3Ys] OCHOBHBIE
MIOJIOKEHHST MOJIEKYJISIPHO-KMHETUYECKON TEOPHM CTPOEHMsSI BEIIECTBA, YPABHEHUE TEIJIOBOTO
OanaHca, 3aKOH COXpaHEHMs 3JIEKTPUYECKOTO 3apsja, 3akoH KyrnoHa, IpUHIMII CyNeprno3uLuu
ANIEKTPUYECKUX Tosied, 3akoH Oma ais y4acTka 1enu, npaBuia Kupxroda, 3akon Oma s
MoJIHOM 1enu, 3akoH Jlxoynsa-JleHna, 3aKOH COXpaHEHHMsS SHEPruu, MpU ATOM pa3IndaThb
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €r0 MaTeMaTHUECKOE BBIPAKEHUE;
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CTPOHTH TPOCThIE (PU3MUECKUE MOJENIU PEATbHBIX OOBEKTOB, NMPOLIECCOB M SBJICHUH,
BBIICIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOIICTBa OOBEKTOB, IPOLIECCOB,
SBJICHUH, IPUMEHATH (PU3NIECKUE MOJICNHU Ui OOBSICHEHUS (PU3MUECKUX MPOIIECCOB U PELICHUS
yueOHBIX 3a/1a4;

OOBSICHATH (PU3UYECKUE SBJICHHUSI, IIPOLIECCHl M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOIO XapakKTepa, W peulaTb KayeCTBEHHbIE 3a/laul, B TOM
qrcie TpeOyoIie YHUCICHHOTO OICHUBAHUS XapaKTEPHbBIX 3HAYCHUH (PU3UUECKUX BEIUYHH, IPU
3TOM BBIOMPATH aIEKBATHYIO (PH3UUECKYIO MO/JIEIb, BBISABISATH PUYMHHO-CIICICTBEHHBIEC CBS3H H
BBICTPAaWBATh JIOTUYECKYIO ILENOYKY pAacCyXI€HUH C Omopoil Ha MH3y4YEHHbIE CBOHCTBA
bu3nvecKux SBICHUM, (PU3NIECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIH;

YBEPEHHO pelaTh pacu€THbIE 33/1a4M (C ONOpoH Ha 2—3 ypaBHEHHMs) 110 U3y4aeMbIM TeMam
Kypca (pu3uku, BbIOMpas aJeKBaTHYIO (PU3MYECKYIO MOJENb, C HCIOJIb30BAaHHUEM 3aKOHOB U
(dbopMyJ, CBA3BIBAIOIINX (PU3NYECKUE BEIMYMHBI, 3alIMUChIBaTh KPATKOE YCIOBHUE U pa3BEPHYTOE
pelleHre 3aJa4yy, BBISIBISITH HENOCTAIONIME WM M30BITOYHBIE JAaHHbBIE, 0OOCHOBBIBATH BHIOOD
METO/Ia PELIeHUs 33aJayd, KCI0JIb30BATh CIPABOYHBIEC JAHHBIE, IPUMEHITh METOJbl aHan3a
pa3MepHOCTEH, HCNONb30BaThb rpaduueckue MEeTOJbl  pelleHus  3ajad, IPOBOAUTH
MaTeMaTH4ecKue NpeoOpa3oBaHUs M pPacuy€Thl, OLEHUBATh PEATUCTUYHOCTH IOIYYEHHOTO
3HaueHUs (PU3NYECKOM BEIWYMHBI W OMNPENENATh Pa3MEPHOCTh (PUINYECKOW BEIMYUHBI,
MOJIyYE€HHOU MpU pelIeHUH 3a1a4u;

pacrno3HaBaTh IpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTH P MOMOIIN (PU3HUECKUX METOJIOB, U
npeaiaraT OpPUEHTUPOBOYHBIN Ccroco0 pelieHus, B ONMHMCAHUU HCCIIEIOBAaHUS PACIO3HABATh
IIPOBEpsiEMOE MPEATNOI0KEHHE (TUIIOTE3Y), HHTEPIPETUPOBATDH MOJIYyYEHHBIN PE3ybTaT;

MIPOBOJUTH OTBITHI MO0 HAONIOJIEHUIO (PU3UYECKUX SBJICHUN WIN PU3NYECKUX CBOMCTB Tel
(KamwIsipHBIE SIBIIEHHUS, 3aBUCUMOCTBH JaBJIEHUs BO3JlyXa OT €ro o0béMa U TeMIleparyphl,
CKOPOCTH TIpollecca OCThbIBaHUSI (HArpeBaHus) MpU HU3JIYYEHUH OT I[BETa HU3Iydaromien
(mornommaroniei) MOBEPXHOCTH, CKOPOCTh HCHApPEHHs BOJBI OT TEMIIEPATypbl KUAKOCTH U
wionaau e€ MOBEPXHOCTH, 3JCKTpU3alMs Tel U B3aUMOJEUCTBUE AJIEKTPUUYECKUX 3apsJioB,
B3aMMO/JICHCTBUE TOCTOSIHHBIX MAarHUTOB, BHU3yaJlM3allMsl MarHUTHBIX TIOJIEH MMOCTOSIHHBIX
MarHuToOB, JAEUCTBUS MarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHUTAa,
CBOMCTBA  QJIGKTPOJBMIraTeNis  MOCTOSIHHOTO  TOKa):  (GOpMYyIHpOBaTh  MpPOBEpseMOe
MpenoyiokKeHne (TUNoTe3y) O BO3MOXKHBIX pe3yiabTaTax HaOIIOJCHUM, CaMOCTOSTEIBHO
coOuparh yCTaHOBKY M3 H30bITOYHOro Habopa oOOpyHOBaHUS, OMUCHIBATH XOJ OIBITA H
(dbopMyIupOBaTh BHIBObI;

MPOBOJUTH IMpsIMbIE U KOCBEHHbIE H3MepeHus (U3NYECKUX BEIMYMH (TeMIieparypa,
OTHOCHUTENIbHAsl BIAXHOCTh BO3AyXa, CHJa TOKa, HANpsHKEHUE, YylaeJdbHas TEeIIOEMKOCTD
BEIIECTBA, COMPOTHBIICHHE IIPOBOJHKKA, pPabOTa U MOIIHOCTb JJIEKTPUYECKOIO TOKa) C
WCIIOJIb30BAHMEM aHAJOTOBBIX M LHUQPOBBIX NPUOOPOB, OOOCHOBBIBATH BBHIOOP MeETOIA
u3MepeHus, PUKCUPOBATH MOKa3aHUsl MPUOOPOB, HAXOAUTh 3HAYCHUE U3MEPSAEMOI BEIMYHHBI C
MIOMOIIBIO YCPEIHEHUS PE3yIbTATOB CEPUU U3MEPEHUIN U OLIEHUBAThH MOTPELTHOCTh U3MEPEHHUIA;

MIPOBOJUTH AKCIEPUMEHTAJIbHbIE HCCIEAOBAHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYUH
(3aBUCHMOCTD JIaBJICHUS BO3yXa OT €ro 00bEMa M HarpeBaHUs WIH OXJIAXKICHUS, UCCIEIOBaHHE
SBJICHUs] TeMJooOMEeHa TpU CMEIIMBAaHUM XOJIOJHOW M ropsiueil BOABI, 3aBUCHUMOCTb
CONPOTHBIICHUSI NPOBOJAHMKA OT €ro JJIMHBI, IJIOUIAJM IMOIEPEYHOrO CEYEHUs U YIEIBHOIO
CONPOTHBIICHUSI BEIIECTBA IPOBOJHMKA, CUJBI TOKA, IMPOTEKAIOLIEro 4Yepe3 IPOBOJHUK, OT
HaIpPsDKEHUs Ha IPOBOJHMKE, UCCIIEI0BAHUE TIOCIIEI0BATENBHOTO U NapalIeIbHOTO COENHEHNN
IIPOBOJIHUKOB): COBMECTHO C yuyuTeneM (GOpMyIHpOBaTh 3ajJady M THUIOTE3y HCCIel0BaHus,
CaMOCTOSITEJIBHO TUIAHUPOBATh UCCIIE0OBAaHUE, CAMOCTOSATENILHO COOMpaTh SKCIEPUMEHTAIbHYIO
YCTAaHOBKY C HCIIOJb30BAaHUEM MHCTPYKLUHU, TPEACTABIATH IOJYyYEHHBIE 3aBUCUMOCTH
(GU3MYeCKUX BETUYMH B BUAE TaOIHIl U IpaMKOB, OLIEHUBATH MOTPELIHOCTH, JIENIaTh BHIBOJIBI 110
pe3yspTaTaM UCCIIEOBaHMs;
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coOroaaTh mpaBmiIa 0€30MacHOTO Tpy/a Mpu padboTe ¢ 1a00paToOpHBIM 000PYAOBAHHUEM;

XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3yYCHHBIX TPUOOPOB, TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX TPOIECCOB C OMOPOM HA WX ONMUCAaHUS (B TOM YHUCIE: CUCTEMa OTOTUICHUS
JIOMOB, TUTPOMETp, MMapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CYETYUK DIIEKTPUICCKOU
SHEPrUH, JJIEKTPOOCBETUTEIBLHBIC MPUOOPHI, HArpeBaTEIbHBIC AJIEKTPOIPUOOPHI (IIPUMEPHI),
MPEIOXPAHUTEIN W WX NMPUMCHEHHE B OBITY M TEXHUKE, TPUMCHCHUE TOCTOSHHBIX MAarHHUTOB,
AJIEKTPOMArHUTOB, JJICKTPOJBUTATEh IMOCTOSHHOTO TOKA), WCIOJB3YS 3HAHUS O CBOMCTBAX
(bu3HYECKUX SIBJICHUH, HEOOXOAMMBIE (PU3NICCKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIC TEXHHYECKUE YCTPONUCTBA U M3MEPUTEIIbHBIC TPHOOPHI 10 CXeMaM
U CXEMaTUYHBIM PHUCYHKaM (KHUJAKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTATENb BHYTPECHHETO CTOPAHMS, 3JICKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AIIEKTPHUICCKHX
Iened ¢ Mmociie0BaTeIbHBIM M MAapaJUICIIbHBIM COCTMHEHUEM JJICMEHTOB, pasiindasi yCIOBHBIC
0003HAYCHHSI DJIEMEHTOB JJICKTPUUYCSCKUX IIeTIeH, UCITOJIB30BATh CXEMBI H CXEMATHUHBIC PUCYHKH
W3YYCHHBIX TEXHHYECKHX YCTPOWCTB, W3MEPHUTEIBHBIX MPHOOPOB W TEXHOJOTHYCCKHX
MIPOIIECCOB MPH PEIICHUH YUeOHO-TIPAKTUICCKUX 33]1a9;

MPUBOJIUTh MpUMEpPbl  (HaxoAuWTh HHQOpPMalIMIO O TNpUMepax) MPaKTHUYECKOrO
WCIOJIb30BaHUS (PH3UYCCKUX 3HAHWIA B MOBCEJIHEBHOUW XU3HU ISl OOeCIieueHUsT 0€30TIaCHOCTH
pu OOpaIlIeHNH ¢ MPUOOPAMH M TEXHWYCCKUMH YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS W
COOJTFOICHUST HOPM SKOJIOTHUYECKOTO TIOBEJICHUS B OKPYXKAIOIICH cpejie;

OCYIIIECTBIIATh TMOWCK WHpopManuu  (U3HYECKOTO cojJiepkanus B VHTepHere,
CaMOCTOSITSIIBHO (POPMYTUPYS TOMCKOBBIN 3aIpoc, Ha OCHOBE UMEIONUXCS 3HAHUIA W CPABHEHUS
JOTIOJTHATEIHHBIX MCTOYHUKOB BBLICIATH HMH(MOPMAIMIO, KOTOpPAs SBISCTCS MPOTHBOPECUYUBOM
WU MOKET OBITh HEJIOCTOBEPHOM;

WCIOJIb30BAaTh MPHU BBIMIOJHEHUU YYEOHBIX 3aJaHUN Hay4yHO-TIOMYJSIPHYIO JIUTEPATypy
(bu3nyecKoro cojepxaHus, CIpaBOYHbIE MaTepHallbl, pecypchl cetu IHTepHeT, BlaneTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus HH(OpPMALUM M3 OJHOM 3HAKOBOM
CUCTEMBI B JAPYIYIO;

CO3/IaBaTh COOCTBEHHBIC TMCHMEHHBIE U KpaTKHE YCTHBIE COOOIIeHUs, 00001mas
MH(OPMALIUIO U3 HECKOJBKUX HCTOUYHHUKOB (PU3UYECKOTO COACpKaHHs, B TOM YHUCIIE MyOIHYHO
MPEJICTaBIATh PE3YNbTaThl MPOEKTHOW WM HCCIIENOBATENbCKON JAEATEeIbHOCTH, MPH STOM
IrPaMOTHO HCIIOJIB30BAaTh W3YYEHHBIM MOHATUIHBINA ammapaT Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUICHHE MTpEe3eHTAIIHEH;

IIPH BBITIOJIHEHUH Y4EOHBIX MMPOEKTOB U HCCIEA0BaHUN (DU3NYECKUX MPOLIECCOB paclpeesiTh
00s3aHHOCTM B TIpyHIe B COOTBETCTBUM C I[IOCTABJICHHBIMHM 3aJadyaMU, CIEAUTh 3a
BBITIOJIHEHUEM IJIaHa JEMCTBUI M KOPPEKTHUPOBATh €ro, aJIeKBaTHO OLIEHHWBATh COOCTBEHHBIN
BKJIaJ] B JICATEIBHOCTh T'PYIIbI, BHICTPANBAaTh KOMMYHHKATHBHOE B3aUMOJCWUCTBUE, MPOSBIIASL
TOTOBHOCTb pa3peiaTh KOHPIUKTHIL.

K xonmy oOyuenus ¢ 9 knacce npeaMeTHbIe pe3ylbTaThl HA YrIyOJIEeHHOM YpPOBHE JOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

WCII0JIb30BaTh MOHATHS (cHCTeMa OTCU€Ta, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMKECHUS,
HEBECOMOCTh M TEPErpy3Kd, LEHTP TKECTH, MEXaHHMYeCKHe BOJIHBI, 3BYK, HH(]pa3ByK U
yIBTPa3BYK, AIIEKTPOMArHUTHBIE BOJHBI, PEHTT€HOBCKOE M3TYUYCHHE, IIKala AIEKTPOMArHUTHBIX
BOJIH, HCTOYHHMKH CB€Ta, OJHM30PYKOCTh M JallbHO30PKOCTh, CIEKTPhl HCIYCKaHUS U
norjomeHus, ambda-, OeTa- W TaMMa-U3NydeHHUs, HU30TOMBI, SAepHAs W TEpMOsIepHas
SHEPreTHKAa) U CUMBOJIMYECKUH S3bIK (DU3UKU TIPU PEIICHUU YIeOHBIX U IPAKTUUECKUX 3a/1a4;

YBEpEHHO pa3nuyaTh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHUE, CBOOOIHOE IMaJIeHUE Tell, IBHKEHUE
M0 OKPYKHOCTH, B3aWMOJCHCTBHE Tell, paBHOBECHE MATEPUAIBHON TOYKH, DPEAKTHBHOE
JBUKEHHE, HEBECOMOCTh, KojebaTenpbHOE JBMKEHHE (TapMOHWYECKHE, 3aTyXalollue,
BBIHYXJICHHBIE KOJIeOaHUs), pe30HAHC, BOJHOBOE ABM)KCHHE (PAcIpOCTPaHEHHE M OTPaKEHUE
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3ByKa, HHTepepeHIHs U U(paKkius BOJIH), IPIMOJIMHEHHOE paclpoCTpaHEHHE, OTPAKEHUE U
IIPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIoKEHUE OEJIOro CBeTa B CIEKTP
U CIOXEHHE CIEKTPAIbHBIX LIBETOB, €CTECTBEHHAs paJMOaKTUBHOCTb, BO3HHKHOBEHHE
JIMHENYaToOro CIEKTpa HU3JIY4YEHHs) IO OINMCAHHIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHHE HM3YYECHHBIX (U3UYECKUX SBICHUH B OKpYXaromem Mupe (B
TOM 4uclie GU3NIECKUE SBICHUS B IPUPOEC: MIPUIMBHI U OTJIMBEI, IBIKEeHUE 11aHeT CoJTHEIHOM
CUCTEMbI, PEAKTHUBHOE JIBUKEHUE >KMBBIX OPIaHU3MOB, BOCIPHUITHE 3BYKOB >KHBOTHBIMHU,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 7XO, L[BETa TeJI, ONTHYECKHUE SBJICHUA B
npupoje, OHOJIOTHYECKOe eHCTBHE BHAMMOIO, YIbTPa(UOJIIETOBOTO M PEHTT€HOBCKOTO
W3IYYeHUH, €CTECTBEHHBIH pAJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy49H, pPagHOaKTHBHOE
U3JIydYeHUEe TPUPOJHBIX MHMHEpPAIOB JEHCTBHE pAJAMOAKTUBHBIX H3JIYYEHUH Ha OpraHu3m
YeJI0BEKa), IPU ITOM NEPEBOJUTh MPAKTUUECKYIO 3a/1a4y B Y4€OHYI0, BBIACIATH CYILIECTBEHHBIE
CBOMCTBa (IIpU3HAKN) PU3NYECKUX SBICHUI;

OTMCHIBATh M3YYECHHBIE CBONCTBA Tel U (PU3MUECKUE SIBICHMS, MCIONb3YsSd (U3HUECKHE
BEJIMYMHBI (CPEHSS 1 MTHOBEHHAsl CKOPOCTb Tella IPH HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE,
NepeMeIeHUe MpPU PaBHOYCKOPEHHOM MPSMOJMHEHHOM JIBUKEHHUM, YIJIOBas CKOPOCTb,
LEHTPOCTPEMUTENILHOE YCKOPEHHUE, CUJIa TPEHMs, CHJIa YIPYrOoCTH, CHUJa TSKECTH, YCKOPEHUE
CBOOOJHOTO MaJICHHUs, BEC Tela, EHTP TSHKECTH TBEPAOIO TeNa, UMITYJIbC Tella, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, Me€XaHn4eckas paboTa W MOIIHOCTb, OTEHIIMAIbHAsA SHEPIUsl Tela, MOJHATOrO
HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHAS SHEPTUS CKATOM MPYKUHbBI, KHHETUYECKasi SHEPrus,
MOJIHAsE MeXaHW4YecKas 3HEprusi, MepuoJi M 4YacToTa KoJIeOaHW, MepHoJ MaTeMaTHYeCKOTro U
MPYXKUHHOTO MasiTHUKOB, JUIMHA BOJIHBL, TPOMKOCTh 3ByKa W BBICOTAa TOHA, CKOPOCTb CBETa,
M0Ka3aTelb MPEJOMIICHUS CPebl), IPU ONMMCAHUM MPABUIIBHO TPAKTOBATH (PU3MUYECKHH CMBICI
UCIOJb3yeMbIX BEJIMYMH, MX OO0O03HAUYE€HUS M E€AMHUIBI (U3NYECKUX BEIMYUH, HAXOAUTh
(GopMyInbl, CBA3BIBAIOLINE JAaHHYI (U3NYECKYI0 BEIMYUHY C JPYTMMHU BEIMYMHAMHU, CTPOUTH
rpadMKy U3y4EeHHBIX 3aBUCUMOCTEN (U3NYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SABIECHUS U IPOLECCHI, UCHOJb3YS 3aKOH
COXpaHEHMs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPHHLMI CYNEPHO3ULUU CHJI, NPUHLUI
oTHocuTesnbHOCTH ["ammiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMIYNbCA, TEOPEMY O
KUHETHUYECKOW »Hepruu, 3akoH I'yka, 3akoH bepHyuin, 3aKOHbBl OTpaK€HMsI U HPEIOMIICHUS
cBeTa, (GOpMyJly TOHKOH JIMH3bI, IUIAHETAPHYI0 MOJENb aTOMa, HYKJIOHHYIO MOJEIb aTOMHOI'O
A1pa, 3aKOHbl COXPAHEHUs 3apsiI0BOTO U MACCOBOTO YHUCEN IPU SAEPHBIX PEAKLUMAX, IPU 3TOM
pas3nuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BIPAXKECHUE;

CTPOUTH (PU3UUYECKHE MOJEIN peallbHbIX O0BEKTOB, IPOLIECCOB U ABJICHUMN, BBIAEIATH NPU
3TOM CYILECTBEHHbIE U BTOPOCTEIIEHHbIE CBOMCTBA OOBEKTOB, MTPOLIECCOB, SABJICHUN, IPUMEHATh
¢du3nyeckne MoJenu JUlst 00bsICHEHN (PU3NUECKUX MIPOLIECCOB U pellieHHs y4eOHBIX 3a/1a4;

OOBSICHATh (PU3MUECKUE SBJIECHUS, MPOLIECCHl U CBOIMCTBA T€Jd, B TOM YHUCIIE B KOHTEKCTE
CUTyallUi NPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa, M pellaTb KaueCTBEHHbIE 3a/aud, B TOM
qucie TpeOyrole YUCIACHHOTO OLCHUBAHUS XapaKTEPHbIX 3HAUEHUH (PU3NUECKUX BEIUYHH, IPU
3TOM BbIOMPATh aI€KBATHYIO (PU3UUECKYIO MO/JIEIb, BBISABIATH NPUUMHHO-CIIEICTBEHHBIE CBA3H U
BBICTPAaNBATh JIOTUYECKYIO LIENOYKY PacCykJA€HMM M3 2-3 IIaroB C ONOPON Ha M3y4CHHbIE
CBOMCTBA (PM3UUECKUX ABJICHUN, PU3HUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEINH;

YBEPEHHO pelllaTh pacu€THblE 3aJaydl M0 M3y4aeMbIM TeMaM Kypca (DUM3MKH, BBIOMpas
a/IeKBaTHYI0 (U3MYECKYI0 MOJEb, C MHCIOJb30BAHUEM 3aKOHOB U (POPMyJ, CBS3BIBAIOIINX
¢u3nyeckue BENMYMHBI, 3alUCHIBATh KpPaTKOE YCIOBHE W pa3BEPHYTOE peIIeHUE 3ajayu,
BBISBJIATh HEAOCTAIONIME MM W30BITOYHBIE JaHHBbIE, OOOCHOBBIBATH BBIOOpP METOJAA pEIIECHUS
3aJ1a4M, MCIOJb30BaTh CIIPABOYHBIE JAaHHBIE, NPHUMEHATH METOAbl aHAIW3a Pa3MEPHOCTEH,
UCTOJb30BaTh TpadUuecKue METOAbl peHIeHUs 3a7ady, I[POBOJAUTH MaTeMaTHYeCKue
npeoOpa3oBaHus U PACUEThl, OLICHUBATh PEATMCTUYHOCTh MOJTYYEHHOIO 3HaYeHUs (PU3nYecKon
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BEIMYUHBI M ONPEACIATh Pa3MEPHOCTh (U3NYECKON BEIWYMHBI, MOJYYEHHOW IMPH peleHUU
3a]auu;

pacro3HaBaTh MPOOIEMBbl, KOTOPbIE MO>KHO PEIIUThH IPU HOMOIIH (PU3UIECKUX METOJIOB, U
npeularaTb OPUEHTHPOBOYHBIA CHOCOO pEIIeHHUs, B OMMCAHWUU HCCIECIOBAHUS PACIO3HABATH
MIPOBEPSIEMOE MPEANOI0KEHNE (THIOTE3Y), OLIEHUBATh IMPABHIBHOCTH IOPSAIKA MPOBEICHHS
WCCIIeI0BAaHUS, MHTEPIPETHPOBATH MOJYICHHBINA PE3yIIbTAT;

MIPOBOJIUTH OTIBITHI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUN WU (PU3NYECKUX CBOMCTB Tell
(u3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpAaHEHHWS SHEPrHH, 3aKOHA COXPAHEHUS
UMIYNbCa, JEHCTBHE 3aKkOHAa bepHymIM ¥ BO3HHKHOBEHHE TIOJABEMHON CHIIBI KpBLIA,
3aBHCUMOCTH TIEpHOJa KOJEeOaHW NPYKMHHOTO MasTHHUKAa OT MacChl rpy3a H >KECTKOCTH
NOPYKHHBI WM  HE3aBUCUMOCTh OT AaMIUTUTYAbl MallbIX KOJICOAaHWH, TNPSMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, pa3jioKeHHe Oeoro CBeTa B CIEKTP, H3yUdeHHE CBOWCTB M300pakeHUs
B IUIOCKOM 3€pKajle U CBOMCTB M300pak€HHs IpeaMeTa B coOuparoliel JuH3e, HaOIIoJeHHe
CIUIOIIHBIX W  JIMHEWYaThIX  CIEKTPOB  W3IIy4eHHs): (OpPMYNIHPOBATH  IMPOBEpsieMOe
MPEANoJIoKeHHEe (TUMOTE3y) O BO3MOXKHBIX pe3yibTaTax HaONIOJEHUN, CaMOCTOSITEIBHO
coOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa OOOpYyHOBaHUS, ONHKCHIBATH XOJ ONBITA M
(hopmMyTUPOBaAThH BHIBOJBL;

MPOBOJIUTH TPH HEOOXOJMMOCTH CEpPUI0 TPSAMBIX HM3MEPEHHH, OIpenelnss cpenHee
3HaYCHUE N3MEPSIeMOM BEIMUMHBI M OTIPEICIISISl TIOTPEITHOCTD PE3YIIBTATOB MPSMBIX H3MEPEHHIH,
000CHOBBIBATH BHIOOP crtoco0a n3MepeHust (M3MEPUTEITHHOTO TTPUO0pPa);

MIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEITMUMH (CPEIHSISI CKOPOCTh W YCKOPEHUE
TeJa P PaBHOYCKOPEHHOM JIBIKCHHH, YCKOPEHHE CBOOOTHOTO TaIeHUS, KECTKOCTD MPYKUHBI,
KO3 (UIIMEHT TPeHHUs CKOJBXKEHUs, MeXaHH4eckas paboTa M MOIIHOCTb, 4acTOTa U IEPHUOJ
KoJIeOaHUH MaTEeMaTUYECKOTO M MPYKHMHHOTO MasTHUKOB, (POKYCHOE pacCTOsHHE coOuparomiei
JUH3bI U e€ ONTHUYEeCKas cuja, PaJUOaKTHBHBIA (DOH) C HCMIOJIb30BAaHHMEM AaHAJIOTOBBIX U
nudpoBEIX TPHUOOPOB: OOOCHOBHIBATH BHIOOP METOJA W3MEPCHHs], TUIAHUPOBATh H3MEPCHHS,
CaMOCTOSITENIBHO COOMpATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, BHIYMCIISATh 3HAUEHUE BEJIMYUHBI U
aHAJIM3UPOBATh MOJIyYEHHBIE PE3YyIbTAaThl, OICHUBAs MOTPEIIHOCTh PE3YIbTATOB KOCBEHHBIX
W3MEPEHMUI;

MIPOBOJUTH SKCIEPUMEHTAJIbHbIE HCCIEAOBAHUS 3aBUCUMOCTEH (U3UYECKUX BEIUYHH
(3aBUCHMOCTh IIYTH OT BPEMEHHU NPU PABHOYCKOPEHHOM [BHKEHHH 0€3 HayaJlbHOM CKOPOCTH,
3aBUCHUMOCTD CHJIbI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOTO JIaBJICHHUS, IepHoa KoueOaHuil
MaTeMaTHYeCKOro MasTHUKA OT JAJUHBI HUTH, ONpPE/AeJeHHE YCKOPEHHUs CBOOOJHOIO MaJeHus,
UCCIIeIOBAaHUE W3MEHEHUS BETMYMHBI U HAIpaBJIeHUS WHIYKIIMOHHOTO TOKAa, 3aBUCHMOCTb yIja
OTpakKeHMsI CBeTa OT yrjla NaJeHus, yriia IpeJoMIICHUs OT Yrjla MaJeHusi CBETOBOrO Jyda,
HCCIIEIOBAaHUE TPEKOB: U3MEPEHUE YHEPTHH YACTHUIIBI [0 TOPMO3HOMY IyTH (110 (hoTOrpadusim)):
COBMECTHO C y4yHuTeleM (opMynupoBaTh 3aqady U THUIIOTE3y HCCIEIOBaHUS, CaMOCTOSTEIBHO
IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
MPEJICTaBIATh MOJYyYCHHbIE 3aBHCHUMOCTH (DM3MYECKUX BEIWYMH B BHJIE TaOMUI] U rpaduKoB,
OIICHUBATh MOTPEIIHOCTH, JIEJIaTh BBIBOJIBI [10 PE3yJIbTaTaM UCCIIEIOBAHMUS,

coOiroaaTh mpaBuia 0€30MacHOTo Tpy/a Mpu padoTe ¢ 1a00paTOPHBIM 000PYAOBAHHUEM;

XapaKTepU30BaTh MPUHIIUIBI ISHCTBUS U3yYEHHBIX TPUOOPOB, TEXHUUYECKUX YCTPOMUCTB U
TEXHOJIOTUYECKUX MPOIECCOB C OMOPON HAa MX OMMUCAHUS (B TOM YHCIE: CHUAOMETpP, AATUUKU
MIOJIOKEHMSI, PACCTOSHUS M YCKOPEHMs, pakeTa, 3XOJOT, OYKH, Mepuckom, (oToamnmapar,
MHUKPOCKOTI, TEJECKOIl, ONTUYECKUE CBETOBOJIbI, CIEKTPOCKOI, J03UMETp, kaMmepa Buibcona),
UCTOJNb3ysl 3HAHUS O CBOWCTBAX (DU3MYECKUX SIBIEHUH M HeoOXoaumble (U3HUECKHUE
3aKOHOMEPHOCTH, HCMOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YUEHHBIX TEXHHYECKHUX
YCTPOMCTB, U3MEPUTETIBHBIX NMPHUOOPOB M TEXHOJIOTUYECKUX MPOILIECCOB MPHU PELICHUH y4eOHO-
MPAKTUYECKUX 3a]au, ONTHYECKUE CXEMBI Ul MOCTPOEHUSI U300pakeHUIl B TUIOCKOM 3epKajie U
coOuparolei J1H3E;
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OPUBOAMTH TpPUMEPHl  (HAXOAWTh WHPOPMALMIO O TpUMEpax) MPAKTUYECKOTO
UCTOJb30BaHUs (PM3NYECKUX 3HAHHMI B TIOBCEJIHEBHOW >KU3HU sl oOecriedeHus 0e30macHOCTH
npu oOpameHud ¢ npudopaMu M TEXHHYECKMMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbSI U
COOJIIOIEHHST HOPM 9KOJIOTMYECKOTO OBEAEHHSI B OKPYKAIOIIEH cpere;

OCYILIECTBIIATh MOUCK HMHpOpManuu (Qusnueckoro cojepxanus B HHTepHere,
CaMOCTOSITENIBHO  (OpMYJIHPYsT  TTOUCKOBBIM  3alpoc, HAXOJWTh TYTH  OINpPEICICHHS
JIOCTOBEPHOCTHU TOJIy4€HHON WH(OpPMAIMK HA OCHOBE MMEIOIIMUXCS 3HAHUI U JIOTIOJHUTEIIbHBIX
HCTOYHHKOB,

HCII0JIb30BATh INPU BBIIIOJHEHUU YUYEOHBIX 3aJaHUN HAay4YHO-TIOMYJSIPHYIO JIMUTEpaTypy
(GU3NYECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaJeTh
npuéMaMi KOHCIEKTHPOBAHHUsS TEKCTa, MpeoOpazoBaHus HWHGOpMAIMKA W3 OJHOW 3HAKOBOU
CHUCTEMBI B IPYT'YIO;

cO31aBaThb cOOCTBEHHBIE MUCHMEHHBIE U YCTHEIC COO6HIGHI/I$[ Ha OCHOBC I/IHq)OpMaHI/II/I u3
HECKOJBKHUX HNCTOYHHKOB (1)1/13qu01<01"0 COZCPpIKaHUA, Hy6J'II/I‘-IHO MNpEACTaBJIATL PE3YJIbTAaThbL
HpOGKTHOI\/’I nJIn HCCHGI{OB&TGHBCKOﬁ ACATCIIBHOCTH IIpU O3TOM TI'PaMOTHO HCIHOJb30BaTh
M3Y4YEHHBIN MOHATUIHBIN amnmapar u3y4yaemMoro paszena (pU3uKd U CONPOBOXKAATH BBICTYIIJICHHUE
Ipe3eHTaluen ¢ ya€ToM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.
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4.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB M TeEM (uudposBbie)
Ne i/ P Konrpoiabubie | IlpakTuyeckue p
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
TBI TEI
pavo paoo pecypchl
Pa3nes 1. @u3uka u e€ poJib B IO3HAHMHN OKPY/KAOLIEro MHUpa
1.1 duznka — HayKa 0 IPUPOJIe 2
1.2 dusnyeckue BEININHEI 4 3
1.3 EctecTBeHHO-Hay4YHBIN METO/T TO3HAHUS 2 1
Hroro mo pazueny 8
Paspnen 2. IlepBoHayabHbIe CBeICHUS O CTPOCHHH BellleCTBA
2.1 Crtpoenue BemecTa 2 1
29 JIBrykeHre 1 B3aMMOACHCTBUE YaCTHII 4 5
' BEIIleCTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 1
Hroro mo pazgeny 7
Paznen 3. /IBu:keHHe U B3auMoOJeiicTBUE TeJl
3.1 MexaHnuecKoe IBVKEHUE 10 2
3.2 Wuepnus, Macca, MIOTHOCTh 9 1 1
3.3 Cuna. Bunpe! cun 15 1 3
Utoro no pazneny 34
Pasnen 4. /laBjeHue TBEPABIX TeJl, JKMIKOCTEH M ra3oB
41 [aBnenue. Ilepenaya naBineHust TBEpAbIMU 5 5
' TeIaMU, JKUJIKOCTSIMH U ra3aMu
4.2 JlaBiaeHHE KUIKOCTH 6
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4.3 ATMocdepHOe naBieHUE 5 1
44 I[eI/ICTBIfe JKUJKOCTH M ra3a Ha 12 3
NOTPYKEHHOE B HHUX TEJIO

Wroro mo pazueny 28

Pa3nes 5. PaGora u MOIIHOCTb. DHeprus
5.1 PaboTa u MomHOCTH 6 1
5.2 [IpocThie MEXaHU3MBI 8 2
5.3 MexaHuuecKasi SHEPTHUs 5 1

Hroro mo pazueny 19

Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOAYJIb
6.1 ’ [ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYITH 6

Hroro mo pazueny 6

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 23
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8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Paznen 1. TensioBble siBJeHUs
1.1 CtpoeHue u CBOMCTBA BelIeCTBA 6
1.2 TemnnoBbIe MpoIecCh 33 1 6.5
Wroro mo pazueny 39
Paznea 2. DyieKTpuYecKHe M MATHUTHbBIE SIBJICHUSA
21 DneKTpuUYecKre 3apsaabl. 3apsHKCHHBIC Tela 9 1
' ¥ UX B3aUMOJICHCTBUS
2.2 [TocTOSTHHBIN EKTPUUYECKUN TOK 31 1 10
2.3 MarsuTHbIC SBICHUS 11 2 4
2.4 DneKTpOMarHuTHasE WHITYKITUS 7 1 1
Hroro mo pazgeny 58
Pasnen 3. [loBropuTe/ 1bHO0-00001IaK0 1M MOY b
3.1 ’ [ToBTOpHUTEIBHO-0000IIAOIITNIT MOTYITb 5
Hroro mo pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne ii/m Konutpoabnbie | IIpakTuueckn
NMPOrpaMmblI Bcero ouTpoi ¢ pa CCKUE | yGpasoBaTenbHbIe
padoTsbI padoThI
pecypcsl
Pazjnen 1. Mexanuveckue siBJIeHUSA
MexaHn4ecKoe IBIKEHUE H CITIOCOOBI €T0
11 A 30 1 4
OTIICAHHUS
1.2 B3aumoeiictBue ten 18 4
1.3 3aKOHBI COXpaHEHUS 15 1 2
Hroro mo pazueny 63
Paznea 2. MexaHnveckue KoJieO0aHUsI M BOJIHbI
2.1 Mexannyeckue KoyieGaHus 8 3.5
2.2 MexaHu4ecKre BOJHBI. 3BYK 10 3
Hroro mo pazgeny 18
Pa3znesn 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DNEeKTpOMarHUTHOE MOJIE U 6
' AJIEKTPOMArHUTHBIE BOJTHbI
Hroro mo pazgeny 6
Pa3znen 4. CBeToBbIE IBJICHHSA
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 8 2
4.2 JIuH3BI U oNITHYECKUE TPHOOPHI 6 1
4.3 Paznosxenue 6enoro cBeTa B CEKTP 2 1
Hroro no paszneny 16
Pa3nen 5. KBanToBble siBJIeHHS
51 Hcnyckanue v NOrIOLIEHNE CBETa aTOMOM 4 1
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5.2 CrpoeHue aTOMHOTO spa 5)
5.3 SnepHble peakuu 7
Wroro mo pazueny 16
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1IMI MOAYJIb
MexaHnnyeckue siBJIeHUs! (IOBTOPUTEIIBHO-
6.1 . 6 3
00001IarOIIII MOTYJIb)
TernoBwie SBICHUS (HOBTOpI/ITeJ'II)HO-
6.2 . 3
00001IarOIIII MOTYJIB)
3HeKTpOMaFHHTHBI€ SABJICHUS
6.3 . 3 1
(MOBTOPUTEITHLHO-0000IITAIOIIINA MOTYITh)
CaetoBble siBiIeHUs (TOBTOPUTEIHHO-
6.4 . 1 1
00001IaroIIII MOTYJIb)
6.5 [ToBTOpHTENEHO-0000IIAOIINIT MOYITH 4
Hroro mo pazgeny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 26.5
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5.

7 KJIACC

IHOYPOYHOE IVTAHUPOBAHMUE

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nka — HayKa 0 Ipupoje. SBienus
IIPUPOIbI

dusznueckue ABIECHUI

®usnyeckue BeIMYNHbL. Pa3MepHOCTS.
Ouznyeckue npubopsl. [lorpemHoctu mpu
MIPSIMBIX U3MEPEHUAX

Ypok-uccnenoanue "N3mepenne
JIMHEWHBIX pa3MEPOB TEI U IPOMEKYTKOB
BpeMeHH"

JlaGopaTtopHnast padora "U3mepeHue
00bEMa KUIKOCTH U TBEPAOTO Tema"

JlaGopaTtopHnas padorta "Onpenenenue
pa3MepoB MaJIbIX Tesl. MeTtoa psiioB”

Mertoapl HaydHOTO MO3HaHUA. OnrcaHue
(hbM3UYECKUX SBICHUH C TIOMOIIBIO
MoOIelen

Ypok-uccnenosanue "[Iposepka
TUIOTE3bI: JATBHOCTD MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,
yeM OoJibllie BhICOTA MycKa'

Crpoenue BemiectBa. OMbITHI,
JIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BEIllECTBA

10

JlaGopatopHas padota "O1eHka quaMerpa
aTOMa METOJIOM PsiJIOB (C MCIIOJIb30BaHUEM

30




dororpadumii)"

11

Ypok-uccnenosanue "Habmonenne
TETUIOBOTO PACIIMPEHHS T'a30B. OIBITHI 10
O0OHApYKCHHIO ICHCTBUS CHIT
MOJIEKYJISIPHOTO IPUTSKEHUS"

12

JBmxkenue gactuil BemecTsa. Juddysus.
bpoyHOBCKOE ABUXKEHUE

13

VYpok-uccnenosanue "Habmonenne u
00BbsICHEHHE OPOYHOBCKOTO JIBHOKCHUS U

b dy3un"

14

BsanMoelicTBre YacTHIl BEIECTBA:
HpI/ITSI)KeHI/Ie 1 OTTAJIKUBAHUC

15

ArperaTHbIe COCTOSIHHSI BEIISCTBA.
Oco0EHHOCTH arperaTHBIX COCTOSTHUI
BOJIbI

16

Mexannueckoe asrxenue. [1yTs,
TPAEKTOPHS, IEPEMEIIICHUE

17

PaBHOMEpHOE U HEpaBHOMEPHOE
nBrkeHne. CKOpocTh

18

HaxoxaeHue ckopocTy, MyTH U BpeMeH!
IIPY PaBHOMEPHOM MPSMOJIMHEHHOM
JIBUKECHUHI

19

JlaGopaTtopHnas pabdota "OnpeneneHue
CKOPOCTH PaBHOMEPHOTO JIBWKCHUs"

20

I'paduku npssiMoJIMHEHHOTO PAaBHOMEPHOTO
JIBUKCHHS

21

Pemenue 3agau no reme "Pacuer cpegneit
ckopocTH"

22

JlabopatopHas pabota "Onpeznenenue
CpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WJIM IIapHKa 110 HAKJIOHHOM MIIOCKOCTH"
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23

OtHOCUTENLHOCTE ABMKeHU. CII0oKeHne
CKOpPOCTEH MpU MapaJUIEIbHOM JIBUKEHUU

24

[Tonyuenue u ananu3 rpaukoB
3aBUCUMOCTH IIyTH U CKOPOCTH JBM>KECHUS
OT BpEMEHU

25

Pemenue rpaduyeckux 3amad mo reme
"Mexanuka. PaBHomepHoe
NpsIMOJIMHEIHOE ABM)KEeHue"

26

SIBneHue nHepuMy. 3aKOH HHEPLUU

27

B3anmMojelicTBre Ten Kak IpuyuHa
W3MEHEHUs CKOPOCTH. Macca Tena Kak
Mepa UHEPTHOCTH Tea IIpU
IMOCTyHNaTCJIbHOM JABMKCHUU

28

VYpoxk-uccnenosanue "CpaBHEHHE MacC TI0
B3aMMOICUCTBHIO TEN"

29

IImoTHOCTE BeliecTBa

30

JlabopaTtopHnas padora "Onpenenenue
IUIOTHOCTH TBEPAOTO Tema"

31

Pemenue 3amay nmo reMme "Macca Tena.
IInmoTrHOCTE BemiecTBa"

32

Cwmecu u cruiaBsel. [loBepxHOCTHAs U
JIMHEWHAA IUIOTHOCTD

33

[ToaroToBka Kk KOHTPOJIBHON paboTe MO
TeMe "®u3nKa — HayKa O PUpPO/IE.
[lepBoHauanbHBIE CBEACHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOCHHHU BELIECTBA.
Mexanuka"

34

KonTposnpHast padota no teme "®duznka —
Hayka o npupoae. IlepponavanbHble
CBe/IeHUs] 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHMH BellecTBa. MexaHuka"
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35

Cuna. SBnenue tarorenus. Cuiia TSKECTH

N3o0paxkenue cui. Pemenue 3aga4d o

36 " "
teme "OnpeneneHne CUIbl TSDKECTU

37 Cuna ynpyrocru. 3akoH ['yka

38 Bec Tena. Usmepenue cuit. Jlunamomerp
Ypok-uccienosanue "Habmonenne

39 W3MEHEHHs CKOPOCTH TIPH
B3anMOJIeHcTBUH TEN"

40 Pemenue 3amgau mo teme "Cuna ynpyrocrtu.
Bec Tema"
JlabopaTtopHnas pabota "OTBITHI,

a1 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (aegopmariu) Npy>KUHbBI OT
MIPUIIOKEHHOMN CHIIbI"

42 Cuna TpeHus

43 Crnoxenue cui. PaBHoelicTByromas cuia

44 Pemenue 3agaug o reme "CrnoxxeHue CUl.
PaBHonelicTByromas cuia"

45 Pemrenue 3agay nmo teMme "B3aumoneiicteue
tea. Cuiel B MexaHuke"
Pemenue 3agau no reme "Cuina tpenus'.

16 Ypok-uccienoBaHue 1mo Teme
"HccnemoBaHue 3aBUCUMOCTH CUIIBI
TPEHUS OT IUIOIIAJU COIPUKOCHOBEHUS"
JlaboparopHas padoTa "OnbITHI,
JEMOHCTPHUPYIOIINE 3aBUCIMOCTb CHIIBI

47 TPEHUS CKOJILXEHUS OT CHJIbI IAaBJICHUS U
XapakTepa COMPHUKACAIOIINXCS
nosepxHocren”

48 Pemenne 3amag mo teme "B3anmoneiicTBue

tes1. Cuiel B MeXaHuke"
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KonTtposnsHas paboTa o teme

49 " . "
B3aumopenicteue ten

50 JlaBiieHre TBEPABIX TEI

51 Ypok-3kcriepumeHT "CriocoOsr .
OTIpeIeTICHUs JaBJICHUSI TBEPJOTO TeJa

52 Ypok-uccienoBaHue "3aBI/ICI/IM(3'CTB
JABJICHUS ra3a OT TEMIEPATYPhI

53 JlaBneHue ®KUJIKOCTEHN U ra30B. 3aKOH
[Tackans

o4 [THeBMaTHyeCcKue yCcTponcTBa

55 3aBUCUMOCTD JAaBJICHUS KUIKOCTH OT
TJTYOWHBI

56 IanpocraTudeckuii mapagaoke

57 Vpox-npﬂoeKT "N3ydyenune cooOmarommuxcs
COCY/IOB

58 ypOK-KOH(b?'peHHI/ISI "I'mapaBnuueckue
MEXaHU3MBI

59 Hcnonbp3oBanue BLICOKUX JaBJICHUHN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemrenue 3”a)1aq o Teme "JlaBneHue
KUAKOCTU

61 AtMocdepa 3emitr ¥ MPUYUHBI €€
CYIIECTBOBAHHS

62 VYpoxk-uccnenosanue "[IposiBnenue
JEeHCTBUS aTMOC(EpHOTO TaBaeHUs"

63 N3mepenue atmochepHOro naBieHuUs.
OmnsiT Toppuuennu
3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubops! st
M3MepeHusi aTMOC(HEpPHOTo JaBICHHUS

65 Bbapomerp-anepouns. ATmochepHoe
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AAaBJICHUC Ha Pa3JIMYHBIX BBICOTAX

66 BritankuBaroimas cuiia. 3akoH Apxumezaa

67 Pemenue 3amgau o teme "3akoH
Apxumena"
Ypok-uccienoBaHue

68 "DKcrepuMeHTaIbHOE OOHAPYKEHHE
JCUCTBYS J)KUIKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TeJO0"
JlabopaTtopHnast padota "Onpenenexnue

69 BBITAJIIKMBAIOIEH CUJIBI, JEMCTBYIOIIEH Ha
TEJI0, TOTPYKEHHOE B KUIKOCThH"

70 [InaBanme ten
JlabopaTtopHnas pabota "MccnenoBanue

71 3aBHCUMOCTH Beca Tejia B BOJIE OT 00beMa
MOTPYKEHHOM B KUJIKOCTh YacTH Tena"

72 BosnyxomnaBanue. [lnaBanue cynos

73 Pemrenue 3amay nmo reme ""3akoH
Apxumena. Y cioBus riaBaHus teua"
Pemenne 3agau o teme "JlelictBue

74 XKUJKOCTHU U ra3a Ha MOTPYKEHHOE B HUX
Teno"
Ypoxk-nipoekT "KoHcTpynpoBanue

75 apeoMeTpa WM JIOJKU U OTIpeIeTICHUE
rpy30110AbEMHOCTH"
[ToaroToBka Kk KOHTPOJIBHOM paboTe MO

76 teme "JlaBieHue TBEpIbIX TEJl, )KUIKOCTEH
1 ra3oB"

77 KonTtponsHas pabota o Teme "/laBienue
TBEPJBIX TEJ, )KUJKOCTEN U ra3oB"

78 Mexannyeckas pabota

79 MoIHOCTE
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Pemenue 3agad Ha onpeneneHue paboTel U

80
MOIITHOCTH

81 PaboTa cHJIBI TSDKECTH U CHUJIBI TPEHHS

82 YPOK-HCCHGE[OBaHHe "P?.C‘IéT MOHIHOCTI/I:'
pa3BHBAEMOU TIPH MOABEME 110 JICCTHUIIE

83 [IpocThie MEXaHU3MBI

84 MowmeHT cuibl. [IpaBuino MOMEHTOB
JlabopaTtopHnast pabota "M3ydyeHue nmpasuia

85 peIuara Jyist oABM>KHOTO M HETIOABYKHOTO
6J10KOB"

86 "30510TOC TIPaBMIIO" MEXaHUKH
Pemenne 3amau nmo teme "30110TOC

87 npaBuiio MexaHuku'" / Beepoccuiickas
poBepoyHasi paboTa
Pemtenue 3amay o teme "PaboTa criiel

88 TSDKECTU U CUJIBI TpeHus" / Beepoccuiickas
npoBepoyHas pabora

89 Ypoxk-nipoekT "[IpoekTrpoBanue )
MOJIMCIIACTOB € 33JaHHBIMU MTapaMeTpamMu
VYpoxk-koudepennus "IIpocteie

90 MEXaHU3MBI B OBITY, TEXHHUKE, )KHUBBIX
opranusmax"

91 Koaddumuent monesnoro aeicTeus
MIPOCTBIX MEXaHU3MOB
JlaboparopHas pabota "Onpenenenue

92 KIII moaBM>KHOTO M HEITO ABHIKHOTO
0JI0KOB"

93 Mexanuyeckas sHeprus. Kunernueckas u
MOTEHIIMATbHAS SHEPTUs

94 3aKOH COXpaHEHUS MEXaHUUYECKOMN

SHEPrUU
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Ypok-3KcriepuMeHT "IKCepUMEHTAIbHOE
ompe/ieJICHuE U3MEHEHUS! KUHETUYECKOU 1

9 MOTCHIIMATLHOW YHEPTUH MPU CKATHIBAHUN ! !
TeJa M0 HAKJIOHHOM TJIOCKOCTH"
96 [ToaroroBka K KOHTPOJIBHOM paboTe MO 1
teme "PaboTa u MOmHOCTh. JHeprus"
97 KonTponsnas pabora no teme "Pabora u 1
MOIITHOCTh. JHEprus"
98 'l')a60Ta C TEKCTaMHU TI0 TeMe 1
Mexanndeckoe JIBUKeHHE"
99 Pabota c Texctamu o teme "CtpoeHue 1
BenecTna"
100 PaboTta C"TeKCTaMI/I o Teme "Cuibl B 1
TIPUPOJIC
101 Pafiom © TEKCTaMHU 110 TeMe "HaBJ"{eHI/Ie 1
TBEPABIX TEJ, XKUAKOCTEH U ra30B
102 PaboTa ¢ Tekctamu 1o Teme "DHeEprus. 1
[Ipoctbie MexaHU3MBI"
OBIIEE KOJIMYECTBO YACOB I10 102 23

I[TPOTPAMME
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8 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U UX OIIBITHBIE
IO ATBEPKICHUS

Macca u pa3mep aTOMOB U MOJICKYIT

Moenu TBEpPAOTO, )KUAKOTO U
ra3000pa3HOr0 COCTOSTHUI BEIIECTBA

VYpoxk-koudepennus "Kpucrammueckne u
amopdmusie Tena. ['paden. [Tonyyenune
HCKYCCTBEHHBIX aJIMa30B"

CMaumnBaHue M KamWUISIPHOCTb.
[ToBepXHOCTHOE HATSKEHHE

TennoBoe pacmmpeHue u cxaTue

TemmoBoe nBmwxkeHue. Temneparypa

TemnepaTypHble HMIKaIbI

© |00y o1

BuyTpennsisa sHeprus u cnocoObl eé
W3MEHEHUS

Buasl Teronepenaun

YN R

11

Ypok-koHpepenuus "Vcnons3oBanue
TEIUIOBBIX CBOMCTB BEIIECTB U MaTEpUAJIOB B
LeJIsIX SHeprocoepexeHus"

12

KonmuecTBO TEIUIOTHI. VY nenbHas
TCIINIOCMKOCTb

13

Ypok-uccnenosanue "[IpoBepka runoresb
JMHEWHOM 3aBUCUMOCTH JUIMHBI CTOJIONKA
XKHJIKOCTH B TEPMOMETPUUECKOH TpyOKe OT
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TeMneparypbl”

14

YpaBHEHHE TEIUIOBOTO OanaHca.
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

JlaboparopHuas padota "HMccrnenoanue
SIBJICHUSI TETUIOOOMEHA TIPU CMEUIMBAHUT
XOJIOJIHOM U ropsiuel Boab!"

16

Pemtenune 3amgau o teme "TemiooOMeH u
TEIUIOBOE paBHOBecHue"

17

JlabopaTtopHnast pabdorta "Onpenenexnue
KOJIMYECTBA TEIUIOTHI, TIOJYYEHHOTO BOJOU
MIPHU TETII00OMEHE C HarpeThIM
METAUTMYECKUM [UIHHAPOM"

18

[InaBneHne n oTBEpAECBaHUE
KPUCTAJTIMYECKUX BEIIECTB. Y eNnbHas
TEIJIOTA IUIABJICHUS

19

Pemenue 3agay o teMme "Ilasnenue u
OTBEPJIEBAHUE KPUCTAJUIMYECKUX TET"

20

JlaGopaTtopHas padora "Omnpenenenue
paTop p p
yAEJIbHOM TEIJIOTHI IIaBJICHUA Jibja"

21

Ypok-uccinenoBanue "CpaBHEHHE MPOLIECCOB
IUJIABJICHUS KPUCTAITUYECKUX Tel U
pa3MArdeHust pu HarpeBaHUM aMop(HBIX

n

TCII

22

[Tapoo6pazoBanue 1 KOHJIEHCAITHSI.
Hcmapenue

23

Kunenwue. Y nenbHas Teniaora
napoo0pazoBaHusl. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS

24

Pemenue 3amgau no teme "[lapooOpazoBanue
U KuneHue"
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Ypok-uccnenosanue "OO0bsICHEHUE

25 3aBUCHUMOCTHU TEMIICPATyPhl KUIICHUS OT 1
nasieHus"

26 HacplleHHbI ¥ HEHACHIILIEHHBII nap.
BiraxxHOCTB BO3/1yXa
BiraxxHOCTB BO3/1yXa 1 €€ U3MEPEHHUE.

27 JlaboparopHuas padota "Onpenernenne 0.5
OTHOCHTEJILHON BJIAKHOCTH BO3ayxa"

28 Pemenwue 3a1a4 o Teme "BrnaxxaocTs"
Pemrenne 3aga4 v aHanu3 CUTyanuii,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJICHCAIHH

30 DHeprus TOIUIUBA. Y IeIbHas TEII0Ta
CTOpaHHUS

31 [TpuHtume! paboOThI TETIJIOBBIX ABUTATEICH

30 [TapoBas TypOuHa. JIBuraTenb BHYTPEHHETO
CrOpaHus

33 KII/] TermoBoro mBuraTeis

34 Pemenue 3"aI[aq o teme "KII/] TemioBoro
JIBUTATENs

35 Ypok-koHpepeHIus "”l:enJIOBLI'e': JIBUTATEIIN
U 3aIUTa OKPYKAIOIIEH CpeJibl

36 TennoBbie MOTEPH B TETUIOCETAX

37 3aKOH COXpaHEeHUsI U MIPEBPALICHUS SHEPTUN
B MEXaHMUYECKUX U TEIUIOBHIX Mpolieccax
[ToaroToBka K KOHTPOJBHON paboTe MO TeMe

38 "TermoBeie sBIcHUSA. VI3MeHEHNE
arperaTHbIX COCTOSTHUH BemiecTBa"
KonTtponpHas pabota o Teme "TerioBsie

39 sBiieHUs. VI3MeHeHue arperaTHbix

COCTOSIHMH BeliecTBa"
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40 Dnektpusaius Tei. [IBa pona 3apsioB 1
VYpoxk-uccnenosanue "UccnegoBanue

41 CIOCOOOB pa3IMYHBIX BEIICCTB 1
Had3JIeKTPU30BHIBATHCS "

42 B3aunmoelicTBre 3apsKEHHBIX TEIl. 3aKOH 1
Kynona
Onexrpuueckoe nojue. Hanpsok€HHOCTH

43 AIIEKTPUUYECKOTO ToJIst. [IpuHIHIT 1
CYIIEPITO3UITNH IICKTPUICCKUX TTOJICH

44 Hocutenu anekTprudeckux 3apsjioB. 1
DnemeHTapHbId 3apsia. CTpoeHne atoMa

45 3aK0oH COXpaHEHUs INEKTPUIECKOTO 3apsiaa 1

16 [TpoBOTHUKH, TUIIEKTPUKH U 1
MTOJTYTIPOBOTHUKH

47 ypOK-KOH(bepveHHI/ISI "?neKTpmaum B 1
MTOBCETHEBHOM JKU3HU

48 Pemrenue 3agau 1o TeMe""3aKOH COXpaHECHUS 1
ANIEKTPUYECKOTO 3apsia

49 DnekTpudeckuil Tok. ICTOUHMKH 1
ANIEKTPUYECKOT0 TOKa
VYpok-uccnenoanue "Hccnenoanue

50 JEHCTBUS SJEKTPUUIECKOTO TOJISI HA 1
MPOBOJIHUKHU U TUAIEKTPUKHU"

51 DIEeKTPUYECKUM TOK B METaJIIaX 1

52 DJIEKTPUYECKUI TOK B )KUIKOCTSIX U razax 1

53 DJIeKTpUYecKas 1elb 1

54 Cuna Toka. AMnepMerp 1

55 OnexTpuueckoe HanpspkeHue. Boabtmerp 1

56 JIaGopatopHas pabota "Coopka u 1

HUCIIBITAHUC BHCKTpI/I‘-ICCKOI\/’I OCITn
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HOCTOSIHHOTO TOKA"

57

3aBHCHMOCTb CHJIBI TOKA OT HANPSIKCHHUS.
3axon Oma Juis yyacTKa Lenu

58

JlaboparopHuas padota "HMccrnenoanme
3aBHCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO
gyepe3 pe3ucTop, OT HANPSDKEHHS Ha
pPE3UCTOpE U COMPOTUBIICHUS pe3nucTopa”

59

DNEeKTpUUYECKOE COIIPOTUBIIEHHE. Y I€TbHOE
CONPOTHBIICHUE

60

JlabopaTtopHnast padota "Onpezenenue
YAEIBHOTO CONPOTUBJIEHUS IPOBOJHUKA"

61

Pemenue 3agau no reme "DnekTpuyeckoe
COIPOTHUBIICHHE. Y IEJIbHOE CONMPOTHUBJIEHUE"

62

Pemenne 3amau no teme "3akon Oma"

63

HOCJ’IGI{OB&TGJ’IBHOG " MapaJljICJIbHOC
COCAMHCHUA IMTPOBOAHHUKOB

64

JlaGopaTtopHnast pabdota "IIpoBepka mpaBuia
CIIOEHHSI HANIPSHKEHUH TTPH
MOCJIEIOBATEIbHOM COEIMHEHUU JIBYX
pe3uctopon"

65

Pemrenue 3agaud mo reme
"I[locnenoBaTenbHOE U TApaLICIbHOE
COCJIMHEHMS TPOBOJHUKOB"

66

Jlaboparopnas pabota "IIpoBepka mpasuia
JUIS CUJIBl TOKA MPU MapajuieIbHOM
COCJIMHEHUU PE3UCTOPOB"

67

Pemenue 3amau Ha IMPUMCHCHHUC 3aKOHA Oma
JUI Ppa3JIMYHOTO COCANMHCHU A ITIPOBOIHUKOB

68

OJIC 1 BHyTpeHHEE CONTPOTUBIICHHE
MCTOYHHUKA TOKa. 3akoH OMa JIsl TOJTHO M
LenH
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69

Pemenne 3agau no reme "IJIC, BHyTpeHHEe
COINPOTHBIIEHNE UCTOYHMKA TOKA. 3akoH OMa
JUTsl TIOJIHOM 11enu”

70

Jlaboparopnas padota "Onpenenenne I/1C
U BHYTPCHHET'O COIIPOTUBJICHUA UCTOYHHUKA
TOKa"

71

[IpaBuna Kupxroga

72

JlabopaTtopHnast pabota "IIpoBepka mpaBui
Kupxroga"

73

Ypok-uccnenoBanue "M3yduenue BoIbT-
AMITICPHBIX XapaKTCPUCTUK HEJIMHEWHBIX
3JIEMEHTOB"

74

Pa6ora snexkrpuyeckoro Toka. MOmHOCTh
ANEKTPUYECKOTO TOKa

75

JlabopaTtopHnas padota "Onpenenenue
paboOTHl ¥ MOIIIHOCTH AJIEKTPHIECKOTO TOKA"

76

3akon Jlxoyns-Jlenna. [lorpedutenu
anekTpudeckoro Toka. Kopotkoe 3ambikaHue

77

VYpoxk-koupepennus "O0bsicHeHUE U
MPUHIUT ICHCTBHS JOMAITHUX
AIIEKTPOHATrpeBaTEIbHBIX TPUOOPOB"

78

[ToaroToBka K KOHTPOJILHOM paboTe MO Teme
"DnexTpuuecKkue 3apsabl. 3apsyKeHHBIE Tela
" ux B3aumoaenctsus. I1o0cTOSIHHBIH
AJIEKTPUYECKUN TOK"

79

KonTtponsHas pabora no teme
"DnekTpuueckue 3apsaabl. 3apsHKeHHbIE Tela
" ux B3aumoaeuctBusl. I1ocToOSIHHBIN
AIEKTPUYECKUHN TOK"

80

ITocTtosiHHBIE MarHUTHEL. MarHUTHOE I10JIE
3eMIIH ¥ €T0 3HAaUYCHHUE JJI )KM3HU Ha 3emite
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VYpok-uccnenosanue "M3yuenue
MardimMTHOTI'O II0JIA IIOCTOAHHBIX MarHuToOB

81 P X OOBCTMHEHUU U Pa3JICIICHUN.
Buszyanmzanus 1mosist HOCTOSHHBIX MAarHUTOB"

82 OmnbiT Opcreaa. MaruutHoe noJie
AIEKTPUYECKOTO TOKA
OneiT AMniepa. MaraHuTHoO€ 1oJie KaTylKy ¢

83 TokoM. [IprumMeHeHne NeKTpOMarHiuToB B
TEXHUKE

84 Cuna AmMmepa u onpenenenue eé
HarpaBJICHUS

85 Pemenue 3a/1a4 110 Teme "CI/IJ‘I? Awmrmiepa u
omnpeneneHne e€ HapaBICHUS
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

86 Hcrnotb30BaHME JIEKTPOIBUTATEINICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE

87 Bcepoccuiickas mpoBepodHas paboTa

88 Bcepoccuiickas mpoBepouHas paboTa

89 JlabopaTtopHas pabota "M3y4yeHue neﬁCTB'I'/I;I
MarHUTHOTO TOJISl Ha MPOBOTHUK C TOKOM

90 Ypok-koHpepeHIus "HpaKTI/I‘IeEI'('OC
MIPUMEHEHHE JIEKTPOABUraTesen

91 JlaGopaTtopHnas pabdora "KoHcTpynpoBaHue u
n3ydeHue paboThl AIeKTpoABUTaTeNs"

92 JlaGopaTopHas pa60Tit "I/I3MepeHI/{'e KIIJI
AJIEKTPOIBUTaTEIbHON YCTAHOBKHU

93 OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
naaykuuu. [Ipasuno Jlenna
VYpoxk-uccnenosanue "MccnegoBanue

94 W3MEHEHUI 3HAYCHUS U HAIIPaBJICHUS

MHIYKIHOHHOTO TOKa"
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Pemenue 3ama4q mo reme "3akoH

95 3JIEKTPOMAarHUTHOM MHAYKIMU. [IpaBumno 1
Jlenma"

96 OnekrporeHepatop. CrocoOb! MOTyICHHS 1
AJIEKTPOIHEPTHH
Ypok-koH(pepeHIus "DIeKTPOCTaHIIUN Ha

97 BO300OHOBJISIEMBIX HCTOYHHKA SHESPTHH. 1
[Tpo6nemsl sxooruu. TorauBHBIE
AJIEMEHTHI U 3J1eKTpoMoOuIn"

98 KOHTpOJIHI)HaSI paboTta "DneKTpoMarHUTHHIE 1
SIBJICHUS

99 PaboTta C"TeKCTaMI/I o Teme "TeroBsie 1
SIBIICHUS
PaboTa c Tekctamu 1o Teme

100 "DIeKTpUIeCKHe 3aps/bl. 3apsHKeHHBIC Tela 1
U UX B3auMoecucTaue"

101 Pa6ora ¢ TEKCTaMH }‘10 teme "[locTosAHHBIN 1
ANEKTPUYECKHI TOK

102 Pa6ora ¢ TekcTamu 1o Teme "MaFHI/ITHBIe” 1
SIBJICHUS U 3JIEKTPOMArHUTHASI MHTYKIIHSI

OBIIEE KOJIMYECTBO YACOB I1O0 102 295

I[TPOTPAMME
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9 KJIACC

KoauuecTBo 4acoB DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoka Bcero Kontpoapusie | Ipakruteckue f/lliiy‘leﬂlrlﬂ :)Iﬁg)agonaTenbﬂme
padoTsI padoThbI pecypesI
Mexannueckoe aBr>KeHne. MarepuaiibHast
1 Touka. CriocoObl OMUCaHus 1
MEXaHHYECKOTO JIBWKCHUS
2 Cucrema orcuera. OTHOCUTEIILHOCTh 1
MEXaHHYECKOTO JIBWKCHUS
3 BekTopHbIC BeJTMYHHBI, OTICPAITIH C 1
BEKTOpaMH, MMPOCKIIMH BEKTOPOB
4 Pamuyc-BekTop MaTepuaibHOM TOYKH, 1
MepeMeIeHUe Ha IMII0CKOCTH
5 PaBHOMEpPHOE TPAMOJIMHEHOE TBUKEHUE 1
6 Pemenue 3agau no reme "PaBHOMeEpHOE 1
NPAMOJIMHEHHOE JBUKEHHE"
HepaBHoMepHOE npsAMOJIMHEITHOE
7 nBuxkeHue. CpefHsisi © MTHOBEHHaAsI 1
CKOPOCTH TeJla MPU HEPaBHOMEPHOM
JIBUKECHUHI
JlaGopaTtopHnas pabdota "OnpeneneHue
8 CpeIHEe CKOPOCTH CKOIBbKEHUS 6py01§a 1 1
WJIM JIBIKEHUS IIapHKa 10 HAKJIOHHOM
IJI0CKOCTH"
9 PaBHOYyCKOpEeHHOE MPSAMOIUHEITHOE 1
JIBUKEHHE. Y CKOpEeHHe
CKOpOCTh paBHOYCKOPEHHOTO
10 IpSIMOJIMHENHOTO ABMXKeHUs. [ 'paduk 1
CKOPOCTH
11 Pemenne 3agau no reme "CkopocThb 1
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PaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
nBIOKeHud"

12

[lepemerienue npu paBHOYCKOPEHHOM
HPSIMOJIMHENHOM JBH)KEHUU

13

JlaboparopHuas padota "Onpenernenne
YCKOPEHUS Tella IPH PAaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIocKocTH"

14

Pemenue 3agau mo reme "[lepemenienue
MIPH PaBHOYCKOPEHHOM TIPSIMOTHHEHHOM
IBIOKeHUN"

15

JlabopaTtopHnas pabota "MccnenoBanue
3aBHCHUMOCTH ITyTH OT BPEMEHHU TIPU
PaBHOYCKOPEHHOM JIBMKEHUH 0e3
HavyaJlbHOU cKopocTH"

16

I'padmyeckas nuHTEpIpETallUs YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MYTH U
nepeMeleHus 11 IPSIMOJIMHEHHOTO
JIBUKCHUS

17

Pemenue 3agau mo reme "['paduaeckas
HWHTEpIIpETAIUs YCKOPEHUsI, CKOPOCTH,
MIPOMICHHOTO ITYTH ¥ TIEPEMEIICHUS JIJIs
MPSAMOJIMHEHHOTO JIBH)KEHUA"

18

Yckopenue ¢cBo0o1HOTO nageHus. OMbIThI
["anmunes

19

Pemenue 3aga4 no teme "YckopeHue
CBOOOIHOTO ITajeHus"

20

I[BI/I)KSHI/IC TCIa, 6pOI_HeHHOI‘O oA yriiomMm K
TOPU3OHTY

21

Pemenue 3anau no teme "JIBukeHue Tena,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY"

22

JlaGopatopHas pabota "HccnenoBanue
JIBYDKEHUS Teja, OpOLISHHOTO MOJT YIJIOM K
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TOpPU30HTY"

Pemenue 3agau no teme "JBmkeHue 1o

23 JNEHUCTBUEM YCKOPEHUsI CBOOOIHOTO
nageaus"

24 JIBI>KEHME 110 OKPYKHOCTH

o5 JIuneliHas U yriaoBas CKOPOCTb, IEPUO U
4acToTa

26 CKOpOCTh U YCKOPEHHE MPU JBUKEHUU TIO
OKPYXHOCTH

27 Pemienue 3a)1”aq o Teme " JIBrmKkeHue 1mo
OKPYXHOCTH
VYpoxk-koupepennus "PacrnoznaBanue u

28 NpHUOIMKEHHOE OTIMCAaHUE Pa3INIHBIX
BHUI0B MEXaHWYECKOTO JIBIHKEHUS"
[ToaroroBka K KOHTPOJIBHOM paboTe O

29 TeMe "MexaHn4ecKoe IBMKEHUE U
crocoObl ero onvucaHus"
KonTtponsHas padoTa o teme

30 "MexaHn4ecKoe ABWKEHUE U CIIOCOOBI €ro
onucanus"

31 [TepBrriii 3akoH HeroToHa. Bektop cuibl

30 Bropoii 3akon HeroToHa.
PaBHOielicTBYIOIIIAS CHJIa

33 Tperuii 3akon Herotona. Cynepno3uuus
CUII

34 Cuna ynpyrocrtu. 3akoH ['yka

35 Pemenue 3vevmaq o Teme "Cuna
yOPYTroCTH
JlaboparopHas pabota "HccrnenoBanue

36 3aBUCUMOCTH CHJIBI YIIPYTOCTH,

BO3HUKAIOIIEH B IMPY>KUHEC, OT CTCIICHU
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nedopmanuu npyxuHb!"

37 Cuna tpenus. Koapdunuenrt tpenus 1

38 JlaboparopHuas padota "Onpenernenne 1
Kod(hdUIMeHTa TPEHUS CKOJIbKEHUs"
JlaboparopHas padota "Hccrnenoanue

39 3aBHCHMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT 1
CHJIBI HOPMAJIBHOTO JIaBJICHUS "

40 JIBHMKEHHE TEJ IO OKPYKHOCTH 10T 1
JNCHCTBHEM HECKOJIBKUX CHII

41 3akoH bepHyniu u moabEMHasI CHIia Kpblia 1
Ypok-koHpepenius "CoBpeMeHHbIE
JIeTaTeNbHBIC aIlaparkl, Cy/ia Ha

42 ITOJBOJAHBIX KPBUIbSX, AaHTUKPBLIO Ha 1
CKOPOCTHBIX aBTOMOOMIISIX. [IBMKeHUE
1oe3/ja Ha MAarHUTHOW Moayike"

43 Cuna TSHKeCTH Y 3aKOH BCEMUPHOTO 1
TATOTCHUS

44 JIBI>KEeHME TeT BOKPYT TPAaBUTAIIHIOHHOTO 1
nentpa. [lepBas kocMuueckast CKOpOCTh

45 HeBecomocTh 1 neperpys3ku 1

16 PaBHOBEeCHE MaTepUaIbHOM TOUYKH. 1
AOCOFOTHO TBEPIOE TEJIO

a7 MowmeHT cuibl. [IpaBuno MOMEHTOB 1

48 VYpoxk-uccienoanue "OnpeneneHue 1
LIEHTPA TSHKECTH PA3TMYHbBIX Te"
Nwmnynsc Tena. Mi3MeHnenne ummnynbca.

49 Nmiynsc cuiibl. YIIpyroe u Heynpyroe 1
B3aUMO/ICHCTBHE

50 3aKOHBI U3MEHEHUS U COXPAHEHHUS 1
MMITYJbCa

51 PeakTuBHOE nBIDKEHUE 1
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52

Pemenue 3ama4q mo reme "3akoH
COXPaHEHUS UMITyJbca. PeakTuBHOE
nBmwkenne"

53

Mexanunueckasi paboTa U MOITHOCTb

54

PaboTa cuibl TSDKECTH, CHITBI YIPYTOCTH U
CWJIBI TPEHUS

55

JlabopaTtopHnast pabota "Onpenenexnue
pabOoTHI CHUIIBI TPEHHUSI IPH PABHOMEPHOM
JBVKEHUH TeJa 10 TOPU30HTAIBHON
oBepXHOCTH"

56

CBs13b SHEpruM 1 paboThl

57

JlabopaTtopHnas pabota "Onpenenenue
paboThI CHIIBI YIIPYTOCTH TIPH MOABEME
rpy3a ¢ HCIIOJIh30BAaHUEM HEIOIBIKHOTO H
MHOIBMXKHOTO OJIOKOB"

58

[TorenumanpHast 3HEPTUS

59

Kunernueckas sueprus. Teopema o
KUHETUYECKON dHEPrUun

60

3aK0H M3MCHEHHUS U COXpaHCHUA
MEXaHH4YeCKOM OHEPIrun

61

Pemrenue 3aga4y mo teMe "3aKOHBI
W3MEHEHUS U COXpaHEHUS MEXaHUYECKON
sHeprun"

62

[ToaroroBka K KOHTPOJBHOM paboTe MO
teMe "B3aumonelicTBre TeI. 3aKOHBI
coxpaHeHus"

63

KonTtponbHas padoTa o teme
"B3anMoencTBue Tel. 3aKOHEI
coxpaHeHus"

64

KonebarenbHoe nBuxkenne. OCHOBHbIE
XapaKTepUCTUKH KOoJeOaHHU: Iepuo/,
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4aCTOTa, aMILIMTyaad

65

MareMaTu4ecKuii ¥ NpyKUHHBIN
MasTHukH. JlaboparopHas paboTa
"HccnenoBanue 3aBUCUMOCTH IIEpUOAA
KoJieOaHuil Tpy3a Ha HUTHU OT JUTUHBI HUTH"

0.5

66

JlaboparopHas padota "HMccrnenoanue
3aBHCHUMOCTH TIEPHOa KOJIeOaHui
MPYXKUHHOTO MasiTHUKA OT Macchl rpysa”

67

lMapmonnueckue kosiedaHus

68

JlabopaTtopHnast pabota "U3mepenue
YCKOpEHUSI CBOOOTHOTO MajieHus"

69

3aryxaromue kojaeOaHus. BeiHyX1eHHbIE
Kosie0anus. Pesonaunc

70

[IpeBpamienue 3HEpruy npu
KO0J1e0aTeIbHOM JIBYDKECHUN

71

Ypoxk-uccnenoanue "[IpoBepka
HE3aBHCUMOCTH Mepuo/ia KoJieOaHuit
rpy3a, MOJBEIIEHHOT0 K JIEHTE, OT MacChl

rpy?’aﬂ

72

MexaHndeckue BOJIHBI: IIpOAO0JbHBIC U
IIOIICPECYHBIC

73

CBoiicTBa MEXaHMYECKUX BOJH. J1nHa
BOJIHBI M CKOPOCTh €€ paclpOCTpaHCHHS

74

Ypok-uccnenosanue "Habmronenune
nHTepdepeHuy 1 JUdpPaKIuyd BOJIH Ha
MOBEPXHOCTH BOJIbI"

75

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEpIOM Tene. CelicMuueckne
BOJIHBI"

76

3Byk. Pacripoctpanenue u otpaxkeHue
3ByKa
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77

Pemenue 3anau no teme "3Byk"

Ypok-uccienoBaHue
"DKCcrnepUMEHTANIbHOE OTIpEAETICHUE

8 TpaHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
Kose6anui"

79 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pE30HAHC.

80 VYpok-uccnenosanue "Habmonenne u
00BsICHEHNE aKyCTUYECKOTo pe3oHaHca"
WNudpa3Byk u ynabTpassyk. Kondepenmus

81 "Hcnonp30BaHue yIbTPa3ByKa B
COBPEMEHHBIX TEXHOJOTHAX"

82 DJIEKTPOMArHuTHOE TOJIE U
AIIEKTPOMATrHUTHBIE BOJTHEI

83 CBo¥icTBa AIIEKTPOMArHUTHBIX BOJTH
Ypoxk-koudepennus "lkana
3JIEKTPOMArHUTHBIX BoJIH. Mcnionb3oBanue

84 AIIEKTPOMATrHUTHBIX BOJIH JIsI COTOBOM
cBs3u. Pagnosokanust. KocMuueckas cBsI3b

85 Pemenue 3agay Ha OMIPE/IENICHUE HacTOTHI
U JUTMHBI SJIEKTPOMArHUTHOM BOJTHBI

86 DneKTpOMarHuTHasl IPUPOJa CBETA.
CkopocTtb cBeTa

87 BonHoBbIe cBolicTBa cBeTa:
nHTepdepeHus u TudpaKius

88 JlydyeBast MOJieNib CBETa U T€OMETpUYECKas
ontuka. MIcTouHUKH cBeTa

89 [IpsiMonMHeitHOe pacpocTpaHeHUe CBETa.
3armenus ConHua u JIyHsl

90 3aKkoH oTpaxeHus ceera. [lnockoe 3epkaino
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91

[Toctpoenue nzoOpakeHui,
c(hOPMHUPOBAHHBIX 3EPKATIOM

92

[Tpenomiienne cBeTa. 3aKOH IPETOMIICHUS
csera. [loyiHOE OTpakeHHeE CBeTa.

93

JlaboparopHas padota "HMccrnenoanue
3aBHCHUMOCTH yTJa MPEJIOMIICHHS OT yriia
Ma/ICHUs] CBETOBOTO JIyda Ha TpaHUIle
«BO3yX-CTEKIO»"

94

VYpok-uccnenopanue "AHanus u
00BsICHEHNE ONTHYECKOr0 Mupaxa"

95

VYpoxk-koupepennus "HcnonpzoBanue
MOJIHOTO BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IBI, ONTHKOBOJIOKOHHAS CBS3b'"

96

JIuH3a, X011 Ty4del B TUH3E

97

dopmysia TOHKOHN JIUH3BI

98

JlaGopaTtopHnas pabdorta "OnpeneneHue
(OKYCHOTO PAcCTOSIHUS M OTITHYECKOM
CHJIBI COOMPAIOIIIEH JTUH3HI"

99

[Tony4yenune n300paskeHHI ¢ ITOMOTIIBIO
coOMparoIel 1 pacCEUBAIOIICH JINH3

100

Ypoxk-koudepennus "IIpuniun aeicTBus
ONTHYECKUX MPUOOPOB (MUKPOCKOIL,
Teseckor, ¢poTtoanmapar)"

101

I'ma3 kak onTuyeckas cucTema.
EHI/ISOPYKOCTB " JaJIbHO30PKOCTH

102

Paznosxenue Genoro ceeTa B CEKTP.
OnsiTel HeroToHna. Croxenue
CIEKTpaJbHBIX 1IBETOB. /[ucnepcus cBera

103

VYpoxk-npaktuky™m "Habmonenue u
00BSICHEHUE OMBITOB IO PA3JI0KEHHIO
6enoro ceta B cekTp. [lonyuenue 6emoro
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LIBETA MPHU CIOKECHUHU [IBETOB"

Omnbitel Pesepdopaa u mranerapHast

104
MOJIeJIb aTOMa

105 [Tocrynater bopa. Moznens aroma bopa.
Hcnyckanue U MorjaouneHne cBeTa aTOMOM.

106 KBantsl. JInHeliuaTbie crieKTpsl
VYpok-npaktukym "Habmronenue

107 CIUIOIIHBIX U JUHEHYATBIX CIEKTPOB
U3JIy4yeHUusl U ucyckaHus'"

108 PannoakruBHOCTH. Anb(a-, Oeta- u
ramma-Mu3J1y4yeHus

109 Crpoenue atomHoro sapa. Hykinonnas
MOJIeJIb aTOMHOTO siipa

110 PannoaktuBHele npeBpanienus. M30Tomnsl

111 [Tepnon momypacnazna
Ypoxk-koudepennus "Jleiictue

112 PaZAMOaKTUBHBIX U3ITyYEHHUI Ha KUBbIE
OpraHu3Mbl. 3alluTa OT PaIUOAKTUBHOTO
u3ydyeHus"

113 SnepHble peakiyy. 3aKOHbI COXpaHEHUs
3apsI0BOIO U MACCOBOTO YHCE

114 DHeprus cBsI3U aTOMHBIX sifep. CBs3b
MaccChl U SHEPTUH

115 Pemenue 3agau no reme "SnepHeie
peakuuu. JHEPrusi CBsizu"

116 Peakuuu cunTe3a U AeTICHUS sIep.
Uctounuku sHeprun CosiHIA U 3BE3]T
VYpoxk-koHpepenuus "AnepHas

117 SHEpPreTHKa. JKOJIOTHUECKHE TPOOIEMBI
SIEPHON YHEPreTUKH"

118 [TonroToBka K KOHTPOJBHON paboTe 1Mo
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teMme "Konebauus v BosiHbl. CBETOBBIE U
KBAHTOBBIE siBicHUSA"

KonTtponsHas padora o teme "Konebanus

119 ¥ BOJIHBI. CBETOBBIE U KBAHTOBLIE
SIBJICHUA"

120 Pemrenne pac4yeTHsIX 1O TEME
"MexaHnn4eckoe ABHKeHue"

121 Pemienne pacyeTHBIX U Ka4E€CTBEHHBIX
3aga4 o reMme "B3aumonerictsue ten'"
Pemienne pacyeTHBIX U KaUE€CTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpaHEeHHs
SHEPIruM M UMIysbca'

123 JlabopaTopHbie pabOTHI IO TEME
"MexaHudeckoe IBUKeHue"

194 JlaGopaTopHbie pabOTHI IO TEME
"BzaumoaeiictBue Ten"

195 JlabopaTtopubie paboTsl o Teme "IIpocThie
MeXaHU3MBI"

196 Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX
3aga4 no teme "TemnsoBsie mpouecch”

197 Pemenne pacyeTHBIX U Ka4E€CTBEHHBIX
3a7a4 1o teme "BiaxxHocts"
Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX

128 3aga4 no teme "KIIJ] TemnoBsix
nsurareaei"
Pemrenne pacyeTHBIX M Ka4E€CTBEHHBIX

129 3a7a4 0o TeMe "3aKOHBI ITOCTOSHHOTO
TOKa"

130 Pemenune pacueTHBIX U Ka4€CTBEHHBIX
3ana4d o teme "KII/I anexrpoycraHOBOK"

131 JIaGopatopHble pabOThI 10 TeMe "3aKOHbI
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HOCTOSIHHOTO TOKA"

JIabopatopHbie pabOTHI IO TEME

132 " " 1
CBeTOBBIE ABJIICHUS

133 Pabora ¢ Texctamu 1o TeMe "3aKOHBI 1
COXPAHEHHUS B MEXaHUKe"

134 Pabora ¢ texcramu o teme "Koiebanusa u 1
BOJIHBI"

135 Pabota ¢ Tekcramu 1o TeMme "CBeTOBEIE 1
SABIIEHUS"
Pabota ¢ Tekcramu o teMme "KBanroBsas u

136 " 1
saaepHas husnka

OBLIEE KOJIMYECTBO YACOB I10 136 o4 5

[TPOI'PAMME
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6.

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

INPOBEPAEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUA

OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI
OCHOBHOTI'O OBIIIET'O OBPA30OBAHUSA

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

HMCIT0JIb30BATh U3YYCHHBIC ITOHATUSA

1.2

pasnuyaTh SBJIEHUS MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIONINX JaHHOE (DU3UUECKOE SIBJICHUE

1.3

pacmo3HaBaTh  MpPOSIBIIEHWE  M3YYEHHBIX  (U3MUECKUX  SIBICHUH B
OKpY)KaIOIllEM MHUpE, B TOM 4YHciie (PU3NYECKUE SIBICHUS B MPHUPOJAE, NPU
9TOM TEPEeBOAMTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOICTBA (ITPU3HAKN) PU3UYECKUX SIBICHUN

1.4

OTHCHIBATh M3yYEHHbIE CBOMCTBA TeN M (PU3MYECKUE SBIICHUS, HCIONb3YA
¢u3znueckue BENWYUHBL, TPU  ONUCAHUM MPABWIBHO  TPaKTOBATh
(bu3nuecKkuit CMBICT UCMOIb3yEMbIX BEIMUMH, UX 0003HAYEHUS] U €AUHUIIBI
(¢bu3nuecKkux BEIMYMH, HAXOJIUTh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO
(Gu3MuecKyr0 BEIWYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIUYNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHHUS U MPOLECCHI,
WCIONIb3YSl  M3YYEHHBIE 3aKOHBI, TMpPU OTOM JlaBaTh  CJIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKChIBATh €r0 MAaTEMAaTHYECKOE BhIPAKEHUE

1.6

00BACHATH (pU3HUECKUE SBIICHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM UHCIE U
B KOHTEKCTE CUTYaIMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYKUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 | — 2 JTIOTHYecKuX
IaroB ¢ omopoid Ha 1 — 2 W3YYEHHBIX CBOMCTBA (PU3MYECKHUX SIBJICHUU,
(bu3MUecKuX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemars pacdy€THbe 3aja4d B 1 — 2 JEWCTBUs, MCIONB3Ys 3aKOHBI U
(dopMynbl, CBs3bIBalOIIME (PU3MYECKME BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCJIOBHS 3ajaudl 3allUChIBaTh KPAaTKOE YCIOBHE, MOACTABIATh (PU3NUECKUE
BEIMYMHBI B (OPMYJIBI U INPOBOAUTH PAcCUEThl, HAXOIUTh CIIPABOYHBIE
JlaHHbIe, HEOOXOAUMBIE Ul PELICHMs 3a/ad, OLIEHUBATh PEAIUCTHUYHOCTh
MOJIy4eHHOUM (PU3NUECKON BETHMYHHBI

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXXHO PELIUTh MpPH TOMOIIU
(bu3MUECKUX METOJOB, B ONMHMCAHUU WCCIIECIOBAHUS BBIICIATH MPOBEPIEMOE
IPEoJIoKeHNe (TUIOTEe3Y), pa3iniaTh U UHTEPIPETUPOBATH MOJTYYEHHBIH
pe3ynpTaT, HaXOJUTh OIMIMOKM B XOJE OMbITa, AeNaTh BBIBOJBI IO €ro
pe3ynbTaTam

1.9

IPOBOJUTH OMBITHI MO HAOIIOEHHUIO (PU3MUECKUX SBICHUN WM (PU3UUECKUX
CBOMCTB Ten: (hopMynHpOBaTh IMpOBEpsEMble IMPENOI0KEHUs, COOHpATh
YCTAHOBKY M3 MPEUIOKEHHOTO 00OpYyJOBaHUs, 3alMChIBaTh XOJ ONBITA U
(opMynMpOBaTh BBIBOIbI

1.10

BBIIIOJIHATH IPSAMBIE H3MEPEHUS C MCIOJIB30BAHUEM AaHAJIOIOBBIX U
nu(pPOBBIX NPUOOPOB, 3aMUCHIBATh IOKa3aHUs NPHUOOPOB C  YUETOM
3aJJaHHOHM a0COJIOTHOM MOTPEeNTHOCTH U3MEPEHU I

1.11

IIPOBOAUTH HUCCICOAOBAHUC 3aBUCHUMOCTU OJIHOH (1)H3HHCCKOﬁ BCJIIMYMHEBI OT
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JPYrOM € UCIIOJIb30BAaHUEM IPSIMBIX WM3MEPEHUHM, Y4acTBOBaTb B
IUTAHUPOBAaHUM ~ Y4EeOHOTO  HUCCIENIOBaHMS, COOMpATh YCTaHOBKY H
BBITIOJIHATE HM3MEPEHHsI, CIEAys MpPeIUIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl TOJXYYEHHOW 3aBHCUMOCTH (DM3NYECKUX BEIWYMH B BHUJE
NPEUIOKEHHBIX Ta0nuI W rpaduKoB, NenaTh BBHIBOJABI IO pE3ylbTaTaM
UCCIIEI0BAHUS

1.12

IPOBOJAUTH KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEJIWYHMH, CIEays
NPEUIOKEHHOH WMHCTPYKIMU: TPU BBIOJHEHUM H3MEpPEHHH COOHpaTh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY U  BBIYMCIATH 3HAYEHHE MCKOMOW
BEJIMYUHBI

1.13

coOiroAaTh npaBuia TEXHUKU OE€30MAaCHOCTH MpHU paboTte ¢ 1a0b0paToOpHBIM
000pyT0BaHHEM

1.14

yKa3bIBaTh NPUHLMUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOIUCTB,
XapaKTepU30BaTh NPUHLMUIBI  JIEHCTBUS  U3YYEHHBIX HpuOOpPOB U
TEXHUYECKUX YCTPOMCTB C MOMOILIBIO UX ONUCAHUS, MCMOJb3ys 3HAHUS O
CBOMCTBaX (hM3MUECKUX SIBICHUM W HEOOXOIUMble (DU3MUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  HpUMephl  (HaXoAuTh  HH(popManMiO O  HpUMepax)
MPaKTUYECKOTO HCMOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOM
XKU3HU 11 oOecnieyeHrs Oe30MacHOCTH MpHU OOpalleHuH ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3710POBbsI U COONIOIEHUST HOPM
9KOJIOTMYECKOI0 TIOBE/IEHHUS B OKpY’Karollel cpee

1.16

OCYIIECTBJISATh OTOOp HMCTOYHHUKOB HWH(popmanuu B cetu HHTepHEeT B
COOTBETCTBUU C 3aJaHHBIM IMOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMMEIOIIUXCS
3HAaHUKH W MYTEM CPaBHEHUS Pa3IMYHBIX HCTOYHHKOB  BBIACIATH
WHpOpMAILIUIO, KOTOpas SBJISETCS MPOTUBOPEUYMBOUMIA MOXKET OBIThH
HEJI0CTOBEPHOM

1.17

WCIOJIb30BaTh TPHU BBINOJHEHUHM Y4E€OHBIX 3a/JlaHUi HAayYHOMOIYJSPHYIO
auTepaTypy (pu3nMueckoro cojaepikaHus, CIpaBOYHbIE MaTEPUaJIbl, PECYPCHI
cetu VHTepHeT, BnaaeTp mNpuUéMaMH  KOHCHEKTUPOBAHMUS  TEKCTa,
npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2 — 3 UCTOYHHUKOB MH(pOpPMAIUU (PU3UIECKOTO COACPKAHUS, B TOM
qyucie MyOaIuvYHO JeNiaTh KpaTKUe COOOIIEHHS O pe3ybTaTax MPOEKTOB HIIN
y4eOHBIX HCCIEeIOBAaHUM, MPH 3TOM T'PaMOTHO HCIOJIb30BaTh HM3YYEHHBIN
NOHSATUMHBIN ammapar Kypca (U3HKH, CONPOBOXKIATh BBICTYIUICHHE
Mpe3eHTalueN

1.19

IIpH BbIIIOJIHCHUHU y‘Ie6HBIX IIPOCKTOB H HCCclIeJOBaHUM pacipeacisiThb
00SA3aHHOCTH B rpymme B COOTBCTCTBUU C IIOCTABJICHHBIMU 3aJavddaMU,
CIICAUTh 3a BBIIIOJHCHHCM IIJIaHa HeﬁCTBHﬁ, aJICKBATHO OLICHHUBATb
COOCTBEHHBIM BKJ1a/Jd B ACATCIIBHOCTDb TPYIIIIBI, BBICTpanBaTb
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, YUYUTBIBAS MHCHUC OKPYIKAIOIINUX
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8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

HPOBepﬂeMBIe NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’lLHOﬁ nporpaMmmbl OCHOBHOI'O 061]161"0 06pa30B3HI/Iﬂ

HCIIOJIB30BaTh IMOHATHA

1.2

pasiinvdaTth SABJICHHA IO OIMMCAHUIO UX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIbITOB, ACMOHCTPUPYIOIIHUX JAHHOC q)HSquCKOC SABJICHHUC

1.3

pacrio3HaBaTh  NpPOSIBJIEHHWE HM3YyYCHHBIX  (DU3MUYECKMX  SBICHWHA B
OKpYKAloIlleM MHUpE, B TOM uuciie (U3NYECKUE SIBICHUS B MPHPOJIE, MPH
9TOM TEPEeBOAMTH MPAKTUYECKYI0 3a7adyy B Y4eOHYI0, BBIIEIATH
CYLIECTBEHHbIE CBOICTBA (ITPU3HAKN) PU3NYECKUX SBJICHUI

1.4

OTMCHIBATh M3yYEHHBIE CBOWCTBA TN M (PU3NYECKHE SBIICHUS, UCHOJb3Ys
¢u3znueckue BENWYUHBL, TPU  ONUCAHUM NPABWIBHO  TPaKTOBATh
(¢u3MUecKuil CMBICI HCMOJIb3yEMbIX BEJIWYUH, O003HAUEHUS M €IAWHHULIBI
(¢u3nuecKux BEIMYMH, HAXOIUTh (OPMYIbI, CBSA3BIBAIOLINE JITAHHYIO
(¢u3nuecKyl0 BEJIWYMHY C JPYTMMU BEJIMYMHAMHU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIUUNH

1.5

XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3MYECKHUE SBICHUS W TIPOIECCHI,
WCMOJIb3Ysl  HM3Y4YEHHBIE 3aKOHBI, TMpPHU OTOM JaBaThb CIOBECHYIO
(hopMYyTHUPOBKY 3aKOHA ¥ 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

00BACHATH (U3MYECKHE MPOLEeCChl W CBOWCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluidl MPaKTHUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYUHHO-CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 | — 2 JTIOTHYecKuX
m1aroB ¢ momompio 1 — 2 W3ydeHHBIX CBOWCTBA (PM3WUYECKUX SIBJICHHM,
(bu3MyYecKuX 3aK0Ha UM 3aKOHOMEPHOCTHU

1.7

pemarb pacy€THble 3amayd B 2 — 3 JEWCTBUA, HMCIOJIB3YSAd 3aKOHBI M
(dbopmynbl, cBA3bIBaOIIME (U3NYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a
yCIOBUSL 3aJauyd 3alKChIBATh KPAaTKOE YCIOBUE, BBISABISATH HEIOCTATOK
JMaHHBIX JUIsl pelleHHs 3aJayd, BBIOMpAaTh 3aKOHBI U (QOPMYIIHI,
HeoOXoauMble i €€ pelleHUs, MNPOBOJUTh pacdy€Tbl U CpPaBHUBATh
MOJIy4eHHOE 3HauUeHue (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMU

1.8

pacCiio3HaBaTb l'IpO6J'ICMI)I, KOTOPBIE MOXKHO PpPCEIINTh IIpUd IMOMOIIH
(bn31/1qec1<nx MCTOIOB, HCIIOJIB3Ys OIMCAHUE MCCICAOBAHHA, BLIACIIATH
IMPOBCPACMOC  IIPCAIIOJIOXKCHHUC, OLCHUBATH IIPAaBUJIBHOCTb  IIOPSAAKaA
IMPOBCACHUA UCCIICIOBAHUA, ICJIaTh BBIBOAbI

1.9

MPOBOAUTH OTBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUN WIN (PU3HUECKUX
CBOMCTB Tel: (QOopMyIHpOBaTH IpPOBEpSEMbIE IMPEANONIOKEHHs, COOHpPaTh
YCTaHOBKY M3 MPEUIOKEHHOTO 00OpyIOBaHMS, OMUCHIBATH XOJ OIbITa U
(hopMyIUpOBaTh BHIBOIBI

1.10

BBINOJIHATH MPSMbIE U3MEPEHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPHOOPOB
U JIaTYUKOB (PU3MUECKUX BEJIWYHMH, CPAaBHUBATh PE3yJIbTaThl U3MEPEHUH C
y4€TOM 3aJ]aHHOM abCOJIFOTHON NOTPEIIHOCTH

1.11

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BETMUYUHBI OT
JpYrol €  HCIOJNb30BAaHUEM  NPAMBIX  HM3MEPEHHMH:  IUIAHUPOBATH
UCClieIoBaHUe, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUs, CIenys
NPEUIOKEHHOMY  IUIaHy,  (DUKCHPOBaTh  pe3yabTaThl  IOJy4EHHOMH
3aBHCHUMOCTH B BHJI€ TaOJIUI U rpadUKOB, JIesIaTh BBIBOJBI 110 pe3yibTaTaM
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HUCCICIOBaHUA

1.12

MPOBOJIUTh KOCBEHHBIE H3MEpPEeHHs (U3NUYECKUX BEIMYUH: IUIAHUPOBATH
U3MEpeHHUs, coOMpaTh  JKCIEPUMEHTAIBHYIO  YCTAHOBKY,  CIEIys
IIPEI0KEHHON MHCTPYKLIMHU, ¥ BBIYUCIISATh 3HAYEHUE BETUUHHBI

1.13

coOIOIaTh MpaBHiia TEXHUKH O€301acHOCTH IpH padboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM

1.14

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBHS W3YyYCHHBIX TNPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OIOPOM HA MX OINHCAHMS, HUCIOJIb3Yys 3HAHUA O
CBOMCTBaX  (U3MYECKUX SBICHUH ©  HEoOXoaumble  (pusmueckue
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTBIC TEXHUYCCKUE yCTpOfICTBa U U3SMCPUTCIIbHBIC
HpI/I60pI)I Imo cCxeMaM M CXEMAaTUYHBIM PHUCYHKAaM, COCTaBJISITb CXCMbI
JJEKTPUYECKUX  IeNed ¢  TOCIENOBATENIbHBIM WM MapaJUIeIbHBIM
COEIMHEHUEM DJJIEMEHTOB, pa3jnyasi YCIOBHbIE O003HAYEHMsI AIIEMEHTOB
AJIEKTPUYECKUX LETeH

1.16

NPUBOJUTH  HpUMephl  (HaxoAuTh  HHGOpMaluo0 0  IpuUMepax)
MPaKTUYECKOTO HCMOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOM
KU3HU 11 oOecnieyeHrs Oe30MacHOCTH MpHU OOpalleHUH ¢ mpudopaMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHUS 3/10POBbsI U COONIOIEHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKalollel cpee

1.17

OCYILIECTBIISATh TOUCK HH(pOpMaUUU (U3NYECKOTO COACpPKAHHUS B CETH
HNHTepHeT, Ha OCHOBE UMEIOIIMXCS 3HAHUM M NYTEM CPAaBHEHUS
JIOTIOJIHUTEbHBIX UCTOYHUKOB BBIJIENIATh MH(DOPMAINIO, KOTOpasl SIBJISAETCS
MIPOTHUBOPEUNBOM MJTM MOKET OBITH HEJTOCTOBEPHOMN

1.18

WCIIONb30BaTh MPH BHIMOJHEHUH YYEOHBIX 3a/IaHUN HAyYHO-TOMYJSPHYIO
AATEPaTypy (PU3HYECKOTO COMCPKAHUS, CIIPABOYHBIE MAaTEPHAIbI, PECYPCHI
cetu VHTepHeT; BiajeTh MNpUEMaMU  KOHCIIGKTHPOBAHUS  TEKCTa,
npeoOpazoBaHus HHGOOPMAIMH W3 OJJHON 3HAKOBON CUCTEMBI B IPYT'YIO

1.19

co37aBaTh COOCTBEHHBIC ITMChbMEHHBIC M KpaTKHE YCTHBIC COOOIICHUS,
0000mas wHGOPMAIIMIO U3 HECKOJBKUX HMCTOYHUKOB (PU3NYECKOTO
COJICP)KaHHUS, B TOM YHCJIC IMYOJUYHO MPEIACTABIATh PE3yIbTaThl IPOCSKTHOM
WJIH UCCIICIOBATEILCKOM JICATCIIBHOCTH, IIPH 3TOM I'PAaMOTHO HCIIOJIb30BaTh
U3YYCHHBI TMOHATHHHBIA ammapar Kypca (U3HKH, COIPOBOXKIAThH
BBICTYIUICHUE TPE3CHTAINCH

1.20

IIpU  BBIIIOJIHCHHUHA y‘Ie6HBIX IMIPOCKTOB H HCcleJ0BaHUM (bHSPI‘ICCKPIX
IMpoueCCOB PaACIPCACIATh 0053aHHOCTH B rpynmne B COOTBETCTBHU C
IIOCTABJICHHBIMH 3aJadaMi, CJICAUTH 3a BBIIIOJIHCHHCM ILlJIaHA HeﬁCTBHﬁ u
KOPPCKTHPOBATh €TI0, aIACKBATHO OLCHUBATDH coOCTBEHHBIH BKJIad B
ACATCIIbHOCTD I'DYIIIIBI, BBICTPANBATb KOMMYHUKATHBHOC BSaHMOHCﬁCTBHC,
IMPOSABJISAA TOTOBHOCTD pa3peilaThb KOH(l)J'II/IKTBI
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9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

HPOBepﬂeMBIe NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’lLHOﬁ nporpaMmmbl OCHOBHOI'O 061]161"0 06pa30B3HI/Iﬂ

HCIT0JIb30BATh U3YYCHHBIC ITOHATUSA

1.2

pasiinvdaTth SABJICHHA IO OIMMCAHUIO UX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIbITOB, ACMOHCTPUPYIOIIHUX JAHHOC q)HSquCKOC SABJICHUC

1.3

pacrio3HaBaTh  NpPOSIBJIEHHWE HM3YyYCHHBIX  (DU3MUYECKMX  SBICHWHA B
OKpYKAloIlleM MHUpE, B TOM uuciie (U3NYECKUE SIBICHUS B MPHPOJIE, MPH
9TOM TEPEeBOAMTH MPAKTUYECKYI0 3a7adyy B Y4eOHYI0, BBIIEIATH
CYLIECTBEHHbIE CBOICTBA (ITPU3HAKN) PU3NYECKUX SBJICHUI

1.4

OTMCHIBATh M3yYEHHbIE CBOMCTBA TN M (PU3NYECKHUE SBIICHUS, MCIOJIb3Ys
¢u3znueckue BENWYUHBL, TPU  ONUCAHUM NPABWIBHO  TPaKTOBATh
(¢u3MUecKuil CMBICI HCMOJIb3yEMbIX BEJIWYUH, O003HAUEHUS M €IAWHHULIBI
(¢u3nuecKux BEIMYMH, HAXOIUTh (OPMYIbI, CBSA3BIBAIOLINE JITAHHYIO
(¢bu3nuecKyr0 BEJIWYMHY C JPYTMMU BEJIMYMHAMHU, CTPOUTH TIpapuKku
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIUUNH

1.5

XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3MYECKHUE SBICHUS W TIPOIECCHI,
WCMOJIb3Ysl  HM3Y4YEHHBIE 3aKOHBI, TMpPHU OTOM JaBaThb CIOBECHYIO
(hopMYyTHUPOBKY 3aKOHA ¥ 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

00BACHATH (U3MYECKHE MPOLEeCChl W CBOWCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluidl MPaKTHUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYUHHO-CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHYECKUX
1IaroB ¢ MOMOIIBI 2 — 3 W3yYEHHBIX CBOWCTBA (PU3WUYECKHUX SIBJICHUH,
(bu3MyYecKuX 3aK0Ha UM 3aKOHOMEPHOCTHU

1.7

pemaTrh pacdy€THBIC 3adaud  (OmUparonMecs Ha cucremMy u3 2 — 3
ypaBHEHUH), UCIOJIb3ysS 3aKOHBI U (DOPMYJIBI, CBS3BIBAIONINE (DPU3UUECKUE
BEJIMYMHBI: HAa OCHOBE AaHajKM3a YCJIOBUS 3a/lauyd 3allMChIBaTh KpPaTKOE
YCJIOBHE, BBISBISATH HEJIOCTAMOIIUE WM W30BITOYHBIC JIAaHHBIC, BHIOUPATH
3aKOHBI ¥ (hOpMyJIbl, HEOOXOAUMBIC JJISI PEIICHUsI, TPOBOIUTH PACUYETHI U
OIICHUBATh  PEATMCTUYHOCTh  IOJIYYCHHOTO  3HAUCHHUS  (HU3NYECKOU
BEJIMYMHBI

1.8

pacCiio3HaBaTb l'IpO6J'ICMI>I, KOTOPBIE MOXHO PpCEIINTh IIpU IMOMOIIH
(I)I/ISI/I‘IGCKI/IX MCTOZOB, HCIIOJIB3YA OIHNCAHHUC HCCICIOBAaHUA, BbLICIATD
IMPOBCPACMOC  IIPCAIIOJIONKCHHUEC, OLCHUBATH IIPAaBUJIBHOCTb  IIOPSAKaA
IIPOBCACHUS HCCIICIOBaHUA, JCJIaTh BBIBO/JIbI, HHTCPIIPECTUPOBATDH
PE3YJIbTAThI Ha6J'IIo,Z[eHPII>i H OIIBITOB

1.9

IPOBOJUTH ONBITHI 10 HAOIIOICHHUIO (PU3MUECKUX SBICHUN WIN (PU3NUECKUX
CBOMCTB TeJI: CaMOCTOSTENbHO COOMpaTb YCTAHOBKY W3 H30BITOYHOTO
HaOopa 000pyIOBaHMSA, ONMCHIBATH XOJ OIBITA U €ro pe3yJabTarhl,
(opMynHpOBaTh BBIBOIbI

1.10

OPOBOJUTH HpPU HEOOXOAMMOCTH CEPHI0 NPSAMBIX HU3MEPEHUH, onpenenss
cpeaHee 3HAaYeHHME H3MepsieMON BenuuyuHbl ((POKyCHOE pacCTOsHUE
coOuparomieid  JUH3bI), OOOCHOBBIBaTH BBIOOp crocoba H3MEpEeHUs
(M3MepuTenpHOTro Npubopa)

1.11

OpOBOAUTL  HCCJIICAOBAHUC 3aBUCHUMOCTEM (I)I/ISI/I‘-ICCKI/IX BCIIMYHUH C
HCIIOJIb30BAHHUEM  TIPSAMBIX HSMCpCHHﬁI IUIAHUPOBATL  MCCJICJOBAHHUC,
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CaMOCTOSITEIBHO ~ COOMpaTh  yCTAaHOBKY, (HUKCHUPOBATH  PE3YyIbTATHI
MOJIyYCHHON 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BUIC TalIUIU
rpaduKoB, JIENIaTh BBIBOJIBI [0 PE3yJIbTaTaM HCCIEAOBAHHUS

1.12

MPOBOJIUTh KOCBEHHBIE H3MEpPEHHs (U3NYECKUX BEIMYUH: IUIAHUPOBATH
U3MEpEHUusi, COOMpaTh SKCHEPUMEHTAJIBHYI0 YCTAHOBKY U BBINOJHATH
U3MEPEHMs, Cleays IPEUIOKEHHOM MHCTPYKLWH, BBIYHCIATH 3HAYCHUE
BEJIMYMHBI U aHAIU3UPOBATH IOJYYEHHBIE PE3YJbTATHl C YYETOM 3aJaHHOMU
HOTPEUIHOCTH U3MEPEHUI

1.13

coOMOIaTh MpaBMia TEXHUKH O€30TacHOCTH Ipu padboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM

1.14

pa3nuyaTth OCHOBHbIE TPU3HAKM M3YyYEHHBIX (U3MUYECKUX MOJEIeH:
MarepuagbHasi TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEYHBIM HCTOYHHK
CBETA, JIyd, TOHKAs JINH3a, IUIaHETapHAasi MOJEINIb aTOMa, HYKJIOHHAask MOJIEIIb
aTOMHOTO SApa

1.15

XapaKTepU30BaTh TMPUHIMIBI  JIEHCTBHS  U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX OINUCAHMS, WUCIOJIB3YS 3HAHUS O
CBOWCTBaX  (DU3WYECKUX  SBJICHUA ©  HEOOXOoauMmble  (U3UYECKHE
3aKOHOMEPHOCTH

1.16

HCIIOJIB30BaTh CXEMblI U CXEMATUYHBIC PHUCYHKH H3YYCHHBIX TCXHUYCCKHUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPH
pPEeIICHUN yqe6Ho -IIPaKTHYCCKHUX 3aaad, OIITHYECKHE CXEMBI JJIsL
MIOCTPOECHUSI M300paKEHUH B IJIOCKOM 3epKajie M coOuparomiei JmH3e

1.17

NMPUBOIUTh  NpUMEpPHl  (HaxoauTh  WHMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOJIh30BaHUS (PU3MYECKHX 3HAHWUH B IOBCEIHEBHOM
KU3HU I oOecriedeHnsi 0€30MacHOCTH TpU OOpalieHnu ¢ mpudopaMu U
TEXHUYECKUMH YCTPOUCTBAMH, COXPAHECHHUS 3I0POBbS H COONIOICHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH cpeie

1.18

OCYILIECTBIIATh TOUCK HH(pOpMaUuK (U3NYECKOTO COACpPKAHHUS B CETH
WNurepuer, camoctosiTenbHO (HOPMYIUPYs MOUCKOBBIM 3ampoc, HaXOAWUTh
IyTU ONpEJeNIeHUs: JOCTOBEPHOCTH MOJYYEHHON MH(pOpMalMud Ha OCHOBE
UMEIOIINXCS 3HAHUN U IONOJHUTENbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPHU BBINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TOMYJISAPHYIO
auTepaTypy (pusmdeckoro coaepikaHusi, ClipaBOYHbIE MAaT€pPUAIIbI, PECYPChI
cetu HMHrepHer; Bnaaerb MNpuéMaMH  KOHCHEKTUPOBAHMUS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBbIE NHMCBbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpMALUKM U3 HECKOJBKMX HCTOYHMKOB (HU3MUYECKOTO COJCpKaHUSA,
nyOJUYHO TMPEJCTABIATh PE3YJbTaThl MPOEKTHOM WIIM MCCIEN0BATENIbCKOM
NeATeNbHOCTH, IIPU TOM T'PaMOTHO MCIIOJIb30BaTh U3y4E€HHBIN NOHATUIHBIHI
anmapar HU3y4aeMoro pasziena (U3MKA M CONPOBOXAATh BBICTYIJICHHE
npe3eHTalmen ¢ yu€ToM 0coOEHHOCTEH ayJJUTOPUU CBEPCTHUKOB

1.21

IIpU  BBIIIOJIHCHUH y‘Ie6HBIX IMPOCKTOB H HCCIEIOBaHUMN (I)I/I3I/I‘-ICCKI/IX
IMpoLeCcCoOB pPACHpCACIIATh 0053aHHOCTH B rpynrne B COOTBETCTBHU C
IMOCTAaBJICHHBIMHU 3aJad4aMM, CJICIHUTL 34 BBINIOJHCHUCM IIJIaHa JIENCTBHUI U
KOPpPCKTUPOBATL €ro, aJACKBATHO OLCHUBATH COOCTBEHHBIH BKJIaJd B
ACATCIIbHOCTD I'PYIIIIBI, BBICTPANBATH KOMMYHUKATHBHOC BBaHMOHCﬁCTBHC,
IpOoABJIASA TOTOBHOCTL pa3pCllaTh KOH(I)J'II/IKTBI
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7. MNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kox Kox
IIpoBepsiemble 371eMeHTBI COAEPKAHUS
pa3aejia  3j1eMeHTa
®U3UKA U EE POJIb B ITO3HAHWHN OKPYXXAIOIIET'O MHUPA
®usuka — Hayka o npupone. SBieHus npupoisl. Puzndeckue
1.1 SIBJICHHUS MEXaHHYECKHE, TEIJIOBBIE, ANEKTPUYECKUE,
MarHUTHBIE, CBETOBBIC, 3BYKOBBIC
Odusnveckue BeNUYUHBL V3Mepenue (QU3NYECKUX BETUYHH.
1.2 dusnueckue prOOPHI. [Torpemuocts U3MEPECHUI.
MexayHapoHas CUCTEMA €IMHUIL
EcrecTBeHHOHayuHBIi ~ MeTOJ  TO3HaHMS:  HAONIO/IEHUE,
1 13 MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJBIKCHHE THIIOTE3,
OKCIIEPUMEHT  TIO MPOBEpPKE  THUIOTE3, 00BbsSICHEHUE
HaOJIIOaeMOTO SIBJIICHUSI
1.4 Onucanne PU3NIECKUX SBJICHUN C TTOMOIIBIO MOJIETIEeH
[IpakTnueckue pabOTHI:
H3smepenue paccTossHMI.
15 N3mepenune 00bEMa KUIKOCTH U TBEPIOTO TEa.
Onpenenenne pa3MepoB MAJIbIX TEJ.
WN3mepenne  TeMmiepaTypbl IpU  [OMOIIM  KHUAKOCTHOTO
TEPMOMETPA U TaTYMKA TEMIIEPATYpPBI
[TIEPBOHAYAJIbHBIE CBEJJEHNA O CTPOEHMUM BEIIIECTBA
21 CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mephl.
OnbIThL, JOKA3bIBAOIINE TUCKPETHOE CTPOCHUE BEIIECTBA
29 JIBwxenne yactui BemectBa. CBsI3b CKOPOCTH JIBHXKEHUS
' YyacTHI ¢ Temrneparypoii. bpoyHoBckoe neuxenue, nuddy3us
23 B3anmojelicTBre yacTUIL BEIECTBA: IPUTSHKEHUE U
OTTAJIKUBAHUE
ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE I'a30B, KUIKOCTEN
2 24 u TuBépz[LIX (KpucTaunueckux) Ten. BzauMocBs3p Mexay
CBOWCTBAMM BEILECTB B Pa3HbIX arperaTHbIX COCTOSIHUAX U UX
ATOMHO-MOJIEKYJIIPHBIM CTPOCHHEM
2.5 OCOOCHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTueckue pabOTHI:
Onenka auaMerpa aToMa METOJIOM PSAOB (C MCHOJIb30BaHUEM
26 dhoTorpadwii).
' OnpITHI IO HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHSI Ta30B.
OneITEl IO OOHAPYXKEHUIO JEHCTBHUS CHJI MOJEKYISIPHOTO
MPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
31 Mexanuyeckoe nBHxXeHUEe. PaBHOMEpHOE M HEpaBHOMEpPHOE
3 ' IBHKEHUE
3.2 Cxopoctb. CpeHsisi CKOPOCTh IPU HEPABHOMEPHOM JABUKEHUHU.
Pacuér nmytu 1 BpeMEeHU ABUKEHUS
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3.3

SIBnenue uHepuuu. 3aKOH MHEpLUU. B3auMonelicTBue Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUs Tell. Macca Kak Mepa
WHEPTHOCTH TeJa

3.4

IlmorHocte BemiectBa. CBS3b IUIOTHOCTA C KOJHMYECTBOM
MOJICKYJI B €TUHUIIE 00bEMA BEIeCTBA

3.5

Cuila KaK XapaKTepUCTUKA B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl ¢ OMOUIbIO
JMHaAMOMeETpa

3.7

HBHCHI/IG TATOTCHHUA U CHUJIA TSIOKCCTHU. CI/IJIa TSKCCTHU HaA I[pyrnx
mwradeTax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue cKoJbXKeHUsI U TpeHHUE MOKOs. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

CnoxxeHue cwi, HampaBiI€HHBIX IO OJHOM  MpPSIMOM.
PaBHOIElicTBYIOIIAS CHIT

3.10

[IpakTnueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapuKa B
YKUJKOCTH, MOJICTTH JIEKTPUIECKOTO aBTOMOOMIIA U Tak jajiee).
Onpenenenue CpeaHE CKOPOCTH CKOJBXKEHHsI OpycKka WIH
apuKka IO HAKIOHHOW IUIOCKOCTH. OmpeneneHne IIIOTHOCTH
TBEpAOTO Tena. OnbITB, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh
pacTspkeHus (edopMaliun) IpYKUHBI OT NMPUIOKEHHON CHIIBI.
OneITBl, [OEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI TPEHUS
CKOJIBKECHUS OT Beca Tela M XapakTepa COINPHKACAOIIMXCS
MMOBEPXHOCTEN

3.11

Ousnyeckue SBICHUS B MPUPOJE: MPUMEPHl ABUXKEHHUS C
pa3IMYHBIMUA CKOPOCTSIMH B JKMBOM M HEXKHUBOW NPUPOJE,
JIeCTBUE CUITBI TPEHHUSI B IPUPOJE U TEXHUKE

3.12

Texandeckue YCTpOﬁCTBai AWUHaAMOMCTP, MO AINHUITHUKH

JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEM U TA30B

HaBnenue TBEpAoro Tena. CrnocoObl yMEHBUICHHS H

4.1 YBEJITMYCHUS IaBICHUS
492 JlaBneHune rasza. 3aBUCHMOCTh [aBJCHHS Tra3a OT 00bBEMa,
TeMIIEPaTyphI
43 [lepenaua naBiaeHus TBEPABIMU TEIAMH, KHUIKOCTSIMU U Ta3aMH.
3akoH Ilackans. [ITHeBMaTHUYeCKHEe MaIIMHBI
3aBUCUMOCTh JIaBJICHUS KHUJIKOCTU OT  TIyOHWHBI.
4.4 I'mppocratnueckuit  mapanokc. CooOmiaromuecs — COCYIbI.
I'mapaBiuyecKre MeXaHU3MBbI
Atmocdepa 3emnum u  armocdepHoe ngasieHue. [IpuumHbI
45 CYIIECTBOBaHMs  BO3AYIIHOM  o0Oomouku  3eman.  OnbIT
' Toppuuennu. 3aBUCHMOCTh  aTMOC(EPHOIO JABJICHUS  OT
BBICOTHI HaJl YPOBHEM MOpsl
16 W3mepenne  atmochepHoro  nmaBnenus.  [Ipubopsl s
' U3MEpEeHusi aTMOC(EPHOro AaBICHUS
47 JlelicTBuEe XKUAKOCTH M Tra3a Ha MOTPYKEHHOE B HUX TEJO.
BrrTankuBatomias (apxuMesioBa) cusa. 3akoH Apxumena
4.8 [InaBanue ten. Bo3nyxonnaBanue
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4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJie OT 0O0bEMa
HNOTPYKEHHOH B  XKUAKOCTh dYacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLLEHA CUJIbI, JEMCTBYIOIIEH Ha TEJIO, NOTPYKEHHOE
B JKUJKOCTh. [IpoBepKa HE3aBUCUMOCTH BBITAIIKUBAIOIIECH CHIIBI,
JEHUCTBYIOIIEH Ha TEJNO B XKHUIAKOCTH, OT Macchl Tena. OmnbITHI,
JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  BBITAJKHBAIOLIEH  CHIIBI,
JIEMCTBYIOLIEH Ha TEJIO B KHUAKOCTH, OT 00bEMa NOrPYKEHHOM B
KUAKOCTb YacTW Tejlda M OT IUIOTHOCTU  SKUJKOCTH.
KoHncrpynpoBanue apeomerpa WM KOHCTPYHPOBAHHUE JOJKU U
OIpENICIIEHNE €€ TPY30TI0IbEMHOCTH

4.10

®dusnyeckue SBICHUS B MPUPOJIE: BIUSHHE aTMOCHEPHOTO
JTABJICHUSI Ha )KMBOW OpraHu3M, IJIaBaHUE pbIO

4.11

Texauueckue ycTpoiicTBa: cooOmaronecs COCy/bl,
YCTPOMCTBO BOJONPOBOJA, THAPABINYECKHI MPECC, MAHOMETD,
OapomeTp, BBICOTOMEP, MOPILIHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTDB, DHEPT' A

5.1 Mexanudeckasi pabora
5.2 MexaHnudeckasi MOIITHOCTh
53 [IpocThie MeXaHW3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTb.
[IpaBuito paBHOBECHS pblyara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K OJ10Ky
«3onoroe mpaBwio» MexaHukH. Koaddumuent mnone3Horo
5.5 neicTBusi MexaHu3MoB. [IpocTeie MexaHW3MBI B OBITY |
TEXHUKE
5.6 [ToTeHnmanpHast SHEPTUU TeJla, TOTHATOTO Haj 3eMIIEN
5.7 Kunerndeckas sHeprus
5 58 [Tonnas mexaHuyeckas _ dHEprus. 3aKOH W3MEHEHUsS U
COXPAaHEHHUS MEXaHHUUECKON IHEPrHU
[TpakTrueckue pabOTHI:
Onpenenenve pabOThl CHJIBI  TPEHUS TMPU PABHOMEPHOM
59 JNBUKEHUM  Tela MO  TOPU3OHTAJIbHOW  MOBEPXHOCTH.
Uccnenosanue ycinouii paBHoBecus pordyara. M3mepenne KITJ]
HAaKJIOHHOM MJOcKocTH. [3ydeHwe 3akoHA  COXpaHEHUs
MEXaHUYEeCKOU SHEepruu
5.10 du3nyecKue sIBJICHUS B IPUPOJIC: PhlYaru B Telle YeJOBeKa
Texuuueckue yCTpOiicTBa: pblyar, MNOJBIKHBIN U
511 HEIMOJBUKHBIM  OJIOKHM, HAKJIOHHAs IIOCKOCTh, IIPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
EPIETE SO IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS
TEITUJIOBBIE ABJIEHU A
6 6.1 OcCHOBHBIE TIOJIOKEHHUSI MOJIEKYISIPHO-KUHETHUECKON TeopHuu
' CTpoeHHUsi BemecTBa. Macca u pasmepbl MoJieKyll. OTmbITHI,
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MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKOM TEOPUHU

Mopnenn TBEPAOroO, >KUIKOTO M TIa3000pa3HOro COCTOSIHUM

6.2 BeniecTBa. Kpucrammudeckue u aMopQHbIe Tena

6.3 O0bscHeHUE CBofIUCTB rasoB, >KHIKOCTEH H Tj?;élebIX TEJI Ha
OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHYSCKOHN TeOpHH

6.4 CMauuBaHue U KalWUISIPHbIE SIBJICHUS

6.5 TemoBoe pacimpeHue u cxaTue

6.6 Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEILJIOBOTO
JIBUKCHUS 9aCTHI]

6.7 Buyrtpennss oHeprus. CnocoObl H3MEHEHHs] BHYTPEHHEH
SHEPTUU: TEIUIONepeaada U COBEPIICHUE PabOThHI

6.8 Buner  Terutomepenauu:  TEMJIONPOBOJHOCTh,  KOHBEKIIHS,
U3ITyYCHHE

6.9 KonudecTBo TemioTsl. Y ielibHas TEIIOEMKOCTh BEIIECTBA

6.10 TeriooOMeH U TeIIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOIO
Oastanca

6.11 [lnaBneHne ® OTBepJeBaHHWE KPUCTALIMYCCKUX BEIICCTB.
VnenpHasg TE10Ta INIABICHUS
[TapooGpazoBanne u koHaeHcanusa. Hcmapenue. Kumnenwue.

6.12 YaenvHas TETUIOTa nmapooOpa3oBaHusl. 3aBUCHUMOCTH
TEMIIEPATypbl KHIIEHUS OT aTMOC(HEPHOTO JaBICHUs

6.13 BraxxHocTth Bo3myxa

6.14 DHeprus TOTUIMBA. Y IeIbHAs TEIJI0Ta CTOPAHUS
[Tpunnuner padoter TemmoBbix asurateneit KIIJ[ Temmororo

6.15 nBuratens. TerioBble JBUTATENM W 3alldTa OKPYKAroIIeH
Cpelibl

6.16 3aKOH COXpaHEHUS W TMPEBpAlICHUS HSHEPrUM B TEIUIOBBIX
mpoleccax
[TpakTrueckue pabOTHI:
OneIThl 1O OOHAPYKEHUIO JEHCTBUS CHJI  MOJEKYISIPHOTO
MPUTSHKEHUS.
OnBITH 10 BRIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COMU WJIH
caxapa.
OnpiThl MO HAOMIOACHHWIO TEIJIOBOTO PACIIMPEHHUs Ta30B,
KUAKOCTEU U TBEPBIX TETI.
Omnpenenenre JaBleHUs BO3yXa B OajsIoHE MIMPHIIA.

6.17 OnBITHI, NEMOHCTPUPYIOIINE 3aBHCUMOCThH JIaBJICHHSI BO3JyXa

OT ero 00bEMa M HarpeBaHUSI UM OXJIAXKICHUSI.

[TpoBepka runoTe3sl TMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA
KUAKOCTU B TEPMOMETPUUIECKON TPYOKE OT TEMIEPaTyphl.
Habmionenne w3MeHeHUsT BHYTPEHHEW OSHEpPruM Tena B
pe3ynbpTaTe Teraonepeaayu U paboThl BHEITHUX CHUIL.
HccnenoBanue sBIeHuss TeiooOMeHa TMPU CMEIIMBaHUH
XOJIOJTHOW U TOPSTYEN BOJBI.

Ornpezenenre KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW MpPHU
TEII00OMEHE C HAarpeThIM METAJUTMUECKUM ITUIHHAPOM.

66




Ornpenenenue yaelbHOM TEMI0EMKOCTH BEIIECTBA.
HccnenoBanue npoiiecca ucnapeHusl.
Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/IyXa.
Onpenenenre yaenbHON TEIUIOTHI IUIABJIECHUS JIbJIA.

dusnyeckue IBICHUS B npupoac: MOBECPXHOCTHOC HATAKCHUC U
KalmWJJIAPpHBIC SABJICHUA B IIPUPOAC, KPHUCTAJIBI B IMPHUPOAC,

6.18 nuznyyenue CoJiHIa, 3aMep3aHHe BOJOEMOB, MOpPCKHE OpU3bI;
o0pa3zoBaHuE pOChl, TYMaHa, HHEs, CHETa.
TexHnueckue YCTpOWCTBA:! KaluJuIsIpbl, IIPUMEPBHI
UCIIOJIb30BAaHUSl KPUCTAIJIOB, KUJIKOCTHBIN TEPMOMETp, JATUUK
6.19 TEMIIEpaTypbl,  TEPMOC, CHUCTEMa  OTOIUICHUS  JIOMOB,

TUTPOMETPBI, TICUXPOMETp, IapoBas TypOHWHA, JABUraTelb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKUE I MATHUTHBIE ABJIEHUA

7.1 DnekTpuzaiys Tel. J[Ba posa aIeKTpUUeCKUX 3apsioB
BzaumopneilictBue  3apspkeHHbIX  Ten.  3akoH — Kymona

7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHUSL 3apSHKEHHBIX TEN OT
BEITMYUHBI 3aPSII0B U PACCTOSTHUS MEXKIY TCIIAMH )
OnekTpuyeckoe mnoJie. Hanpsok€HHOCTh 3JIEKTPHUYECKOro MOJIS.

7.3 [lpyHnun  cynmepmno3uiMM  3JEKTPUYECKUX  Mmojedl  (Ha
Ka4ueCTBEHHOM YPOBHE)
Hocurenn AIEKTPUYECKUX 3apsa0B. DneMeHTapHbII

7.4 anekTpuueckuii 3apsia. Crpoenme aroma. [IpoBogHMKH W
JTUDIIEKTPUKU

7.5 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa

76 DIIEKTPUUYECKUI TOK. YcnoBus CYILIECTBOBAHUSA
ANEKTPUYECKOT0 TOKa. VICTOUHMKN MOCTOSTHHOTO TOKA

77 JlefcTBUSL  AJIEKTPUYECKOrO0 TOKa (TEIIoBOe, XHMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Tazax

7.8 DnekTpuyeckas nenb. Cuiia Toka. IIEKTPUUYECKOE HANPSKEHUE

79 CompoTuBjieHHe MPOBOJHUKA. YJEIbHOE CONPOTUBJICHHE
BElIECTBa

7.10 3akon OMa JyIst y9acTKa 1enu

7.11 [TocnenoBarenpHOE U MapaUIETFHOE COEIMHEHUE MPOBOTHUKOB

712 PaGota ¥ MOIIHOCTBH NMEKTPHUUECKOTO ToKa. 3akoH JDkoyms —
Jlenma

713 DNeKTpUUecKre LEeMu U MOTPEOUTENH ANEKTPUIECKON dHEepPTUn
B ObITy. KOopoTkoe 3aMbikaHue

714 [locrossHHble ~ MarHuTHL.  B3aumonelcTBME  MOCTOSIHHBIX
MarHuTOB

715 MarnutHoe nosie. MarautHoe noJjie 3eMiu U ero 3HaueHHue It
JKU3HU Ha 3emMiie

716 OnbiT Opcrega. MarHutHoe TOJIe 3JIEKTPUYECKOTO  TOKA.
[IpuMeHeHne 3IeKTPOMarHiTOB B TEXHUKE

717 JeiicTBue MarHMTHOTO TMOJsi Ha TMPOBOJHUK C TOKOM.

3HeKTpOIlBI/IFaTCJ'IL IIOCTOSAHHOI'O TOKa. Hcnons3oBanue
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UIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE

7.18

Onpitel @apanes. SIBneHHE 3IEKTPOMArHUTHOM HHIYKILIHU.
[IpaBuiio JIenna

7.19

OnekrporeHepartop. CrocoObl TOXYYCHHS] DIIEKTPUUICCKOU
SHEPTUH. DJEKTPOCTAHIIMM Ha BO300OHOBIISIEMBIX HCTOYHUKAX
SHEPTUU

7.20

[IpakTnueckue pabOThI:

OnBITH TI0 HAOIOJCHHUIO AJICKTPU3ALUN TEJI HHIYKIHCH U MPU
COIIPUKOCHOBEHUH.

HccnenoBanue neMCTBUS IEKTPUUYECKOTO MOJISL HA MPOBOIHUKH
U JIUDJIEKTPUKH.

CoOopka u mpoBepKa pabOTHI AIEKTPUIECKOH TIEMH MOCTOSIHHOTO
TOKA.

N3mepenue u peryarupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO dYepe3
pPEe3UCTOp, OT COMPOTHUBIICHHS PE3UCTOpAa W HAIPSIKEHUS Ha
pesucrope.

ONBITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH AJIEKTPUUECKOTO
COTPOTUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, TUIOMIATH
TOTIEPEYHOT0 CEUEHHUS U MaTepHuaa.

[IpoBepka MpaBuIa CIIOKEHUS HanpsHKeHUH npu
MIOCJIEIOBATEILHOM COEIUHEHUN ABYX pe3ucTopoB. lIpoBepka
npaBuja JUisl CHJBl TOKa IPU MNapaJyIeIbHOM COEAVMHEHUH
pesuctopoB. OmpezneneHue padbOThl ANEKTPUUYECKOTO TOKa,
uaymero — 4gepe3  pesucrop.  OmnpeneneHue  MOLIHOCTH
JJEKTPUYECKOTO  TOKAa,  BBIACISIEMOM  Ha  pPE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI  TOKA, HAYILIETO 4Yepes
JaMIOYKy, OT Hampsbkenuss Ha Heid. Omnpeaenenue KIIJ]
HarpeBaTens. MccnepoBaHue MAarHUTHOTO — B3aMMOJICHCTBHS
NOCTOSIHHBIX ~ MAarHuToB.  M3ydeHHMe  MarHUTHOrO  MOJIS
MOCTOSIHHBIX MAarHUTOB NpPU MX OOBbEIMHEHUU U Pa3JICIICHUU.
HccnenoBanue NeHCTBUSA 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO
cTpeniky. OnbIThl, JAEMOHCTPUPYIOLIHUE 3aBUCHUMOCTb CHJIbI
B3aUMOJCHCTBHUSA KATYIIKH C TOKOM U MarHuUTa OT CUJIbl TOKa U
HalpaBJ€HUs TOKa B  Karymke. I3ydenwe neilcTBus
MarHUTHOTO MOJIs1 Ha MPOBOAHUK ¢ TOKOM. KoHcTpynpoBanue u
uzydyeHue pabotel anekrponBuratens. Msamepenme  KIIJ]
3JIEKTPOJIBUTATENbHON YCTaHOBKH. OMBITHI 10 HUCCIIEIOBAHUIO
SIBJICHUS  DJIEKTPOMArHUTHOM  MHAYKIMHM:  HUCCIEJOBaHUE
M3MEHEHUI 3HAUYEHHUS] U HAIlIPABJICHUS] HMHAYKIIMOHHOTO TOKa

7.21

®dusznyeckue SBJICHUSI B npupoaec: SJICKTPUYCCKUEC SABJICHUSA B
aTMOC(I)Cpe, QJICKTPUYCCTBO JKUBBIX OPraHU3MOB, MArHuTHOC
ITOJIC 3eMJ'II/I, npeﬁ(p IOJIFOCOB, POJIb MArHUTHOTO IIOJIA JJIs
JKHM3HH Ha 3eMJ'Ie, MOJIIPHOC CUAHUC

71.22

Texauueckue YCTpOﬁCTBaZ 9JICKTPOCKOII, aMIIepMETp,
BOJIbLTMECTpP, PCOCTAT, CUETYHK BHCKTpH‘ICCKOf/'I SHEPTHUH,
OJICKTPOOCBCTHUTCIIBHBIC HpI/I60pLI, HarpcBaTCJIbHBIC
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AIEKTPOTPUOOPHI (mpumepsl), IEKTPUYECKUE
IPEIOXPAHUTENH, 3JIEKTPOMAarHur, AJIEKTPO/IBUraTellb
IIOCTOSIHHOTO TOKA, FTEHEPATOP MOCTOSHHOTO TOKa

9 KJIACC
Kon
pasnena Kop snemenTa [IpoBepsieMble 31EMEHTBI COAEPKAHUS
MEXAHUWYECKUE ABJIEHUA

81 Mexa.l'Hqucxoe nBwkeHue. MarepuanbHas Touka. Cucrema
orcuéra

8.2 OTHOCHTEIHPHOCTh MEXaHUICCKOTO JIBIDKECHUS

8.3 PaBHOMEpHOE MPSMOJTMHEHHOE JBIKEHHUE

8.4 HepaBHomepnoe mpsimonuneiitHoe JnBuwxkeHue. CpemHsiss
MT'HOBEHHAsI CKOPOCTH TeJla TPH HEPAaBHOMEPHOM JIBUKCHHUU

8.5 Yckopenne. PaBHOYCKOPEHHOE MPSMOIMHENHOE IBUKECHUE

8.6 CobOonHoe manenne. OnblTe! [ anuies
PaBHOMEpHOE aBmxkeHue mo okpyxHoctu. Ilepnon m wactora

8.7 oOpareHusl. JIuneiinas u yriioBas CKOPOCTH.
LleHTpOCTPEMHUTEEHOE YCKOPEHUE

8.8 [TepBriii 3akoH HproToHa

8.9 BTtopoii 3akon HeroToHa

8.10 Tpetwnii 3akon HeroToHa

8.11 [TpuHIIUTI CYTIEPIIO3UITNH CHUT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHus: CUiia TPEHHS CKOJIbKEHHsI, CUja TPEHHs MOKOS,

8 JIPYTUe BUIBI TPEHUS

814 Cuna TSKECTM M 3aKOH BCEMHUPHOTO TITOTEHUA. YCKOPEHHE
CBOOOHOTO MaJACHUS

815 JBwxenue maner Bokpyr Connna. IlepBas kocMuueckas
CcKOpocTh. HeBecoMOCTb U meperpy3ku

8.16 PaBHOBecue MaTepuanbHOM TOYKH. AOCOTIOTHO TBEPIOE TEJIO

817 PaBHOBecue TBEpPAOro Tenma C 3aKperIEHHONW OChIO BpAIICHHUSL.
MowmeHnT cunsl. LlenTp TsxecTu

8.18 Nmnynec Tena. M3Menenue ummnynbca. IMIynsc cHITbI

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTtuBHOE nBMXKEHUE

8.21 MexaHunueckasi paboTa U MOLTHOCTb

8.22 Paborta cun TspKkecTH, ynpyroctd, TpeHus. CBs3b SHEpruu u
paboThI

823 [loTeHumanpHast 3HEprust Tena, NOJHATOTO HAJ MOBEPXHOCTHIO
3emun

8.24 [ToTeHmanpHas SHEPIUs CKATON NPYKUHBI

8.25 Kunernueckas sneprusi. Teopema o KHHETHUECKOM SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH
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8.27

[IpakTuyeckue pabOTHI:

OrmpeneneHue CcpelHed CKOPOCTH CKOJBXKEHUs Opycka Wiu
JBIDKCHUS [IapvKa IO HAKJIOHHOW TIuiockocTH. Ompenenenue
YCKOpPEHHUsI Tella TpU PABHOYCKOPEHHOM JBMXKEHUH IO
HAKJIOHHOM IUIOCKOCTH.

HccrnenoBanue  3aBUCMMOCTH  IyTH OT  BpPEMEHH  NpHU
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HauajdbHOW CKOPOCTH.
[IpoBepka THIOTE3BI: €CIM MPH PABHOYCKOPEHHOM JIBUIKCHUHU
0e3 HavaJIIbHOW CKOPOCTH ITyTH OTHOCSTCS KaK PsJi HEYETHBIX
9Huced, TO  COOTBETCTBYIOIIME  MIPOMEKYTKH  BPEMEHH
OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHJIBI
HOpMasbHOTrO AaBieHud. OmnpeneneHue kKodppuuueHTa TPeHUs
CKOJIb)KEHUS. Omnpenenenne KECTKOCTH PY>KUHBIL.
Omnpenenenve paboTbl CWJIBI  TPEHHS NPU PABHOMEPHOM
JIB)KEHUW  Tela 10  TOPU3OHTAIBHON  MOBEPXHOCTH.
Omnpenenenre paOOThl CHIIBI YIIPYrOCTU MpH MOABEME Ipy3a C
WCTIOJIh30BAHNEM HETIOIBUYKHOTO M TIOJIBHYKHOTO OJIOKOB

8.28

dusnyeckie SIBICHUS B npupoac: IMpUIWBbI W  OTJIUBEI,
JBHXCHUEC IIJIAHET ComHeuHoi CHUCTEMBI, pCAKTUBHOC NIBUKXCHUC
JKMBBIX OpPraHu3MOB

8.29

TexHudeckre yCTPOWCTBA: CIHUIOMETP, NATYUKU TOJIOKEHUS,
PACCTOSIHUSI U YCKOPEHMSI, PAKEThI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

9.1

KoneGarenbnoe  nBmwkeHue. OCHOBHBIE — XapaKTEPHUCTHKH
Kose0aHui: epro1, 4acToTa, aMIIUTY1a

9.2

MaremaTtuueckuii W TPYKUHHBIA MasATHHKU. [IpeBpanieHue
SHEPTUU NpU KoJeOaTeIbHOM JABUKEHUU

9.3

3aryxaromue kojebanus. BeinyxaeHHbie kosiebanus. Pesonanc

9.4

Mexaandeckue BoaHbl. CBoHcTBA MEXaHHYECKHMX  BOJIH.
[IpomonpHBIE M TOTIEpEeYHbIC BOJIHBI. JIJIMHA BOJIHBI M CKOPOCTH
e€ pacmpocTpaHeHus. MexaHUYecKHe BOJHBI B TBEPIOM TeJIE,
celicMHYEeCKHE BOIHEI

9.5

3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpa)keHUE 3ByKa

9.6

WHbpa3Byk u ynbTpa3sByk

9.7

[IpakTnyeckue paboOThI:

Omnpezenenue 4acTOThl U IepuoJia KojJeOaHU MaTeMaTH4eCKOTO
MasiTHUKA.

Omnpenenenue 4acToThl U IEpHOAA KoJeOaHMM NPYKHUHHOTO
MasiTHUKA

Hccnenosanue 3aBUCUMOCTH nepuoaa KOJIeOaHU
NOJIBELIEHHOTO K HUTH Ipy3a OT IMHbI HUTH. MccnenoBanue
3aBHCHMOCTH TepHoJa KojleOaHUH NPYKUHHOTO MasTHUKA OT
Mmacchl rpy3a. IIpoBepka He3aBUCHMOCTH Iepuojia KoJjeOaHHi
rpy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a U XKECTKOCTH
npyxuHsbl. I3mepenue yckopeHus cBOOOTHOTO HaIeHUs

9.8

®dusznueckue SBICHUS B npupoaec: BOCHPUATUC  3BYKOB
JKUBOTHBIMH, 3CMIJICTPSICCHUC, celicMHU4YecKue BOJIHBI, ITyYHAMH,
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9X0

9.9

TexHuyecKkue ycTpoucTBa: 3X0JIOT, UCHOJIB30BAHUE YIIbTPA3BYyKa
B OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DONEeKTpOMarHUTHOE  Moje.  DJEKTPOMarHUTHbIE  BOJIHBI.
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH

10.2

[IIxayia 371€KTPOMarHUTHBIX BOJIH

10.3

DnekTpoMarHuTHas rpupoja ceera. Ckopocts cBeta. BomHoBbIe
CBOICTBA CBETA

10.4

[IpakTnueckue pabOTHI:
N3yueHne CBOMCTB DJIEKTPOMArHUTHBIX BOJH C IIOMOUIBIO
MOOWIBHOTO TenedoHa

10.5

®dusnyeckue SBICHUS B MpHUpoje: OUOJOTHYECKOE JeHCTBUE
BUJMMOTO, YABTPA()HUOIETOBOTO U PEHTT€HOBCKOTO U3Iy4eHUN

10.6

TexHuyecknue ycTpOMCTBA: HCMOJb30BAHHUE AIEKTPOMATHUTHBIX
BOJIH I COTOBO CBA3H

11

CBETOBBIE ABJIEHUA

111

JlyueBast Mmosens cBeta. MicTouHnKu cBETa

11.2

[IpssMoMHENHOE pACTIPOCTPAHEHHUE CBETA

11.3

Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaKEHUS CBETA

114

[Ipenomnenne cBeta. 3akoH mpenomieHus cBeta. [lonHoe
BHYTpPEHHEE OTpa’KeHUE CBETa

115

JIunza. Xop ydel B JIMH3E

11.6

Ontrueckas cuctema oroarnmapara, MUKPOCKOTIA U TEJIECKOTIA

11.7

I'maz  kak  omnrThyeckas  cucrema.  BauM3opykocTh U
JAJIbHO30PKOCTh

11.8

Paznoxxenne OGenoro cBera B crmekrp. Omnbeitel HproToHA.
CrnoxeHue CeKTpaibHBIX IIBETOB. Jlucnepcus crera

11.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTU yIjla OTPa)KEHUS CBETOBOIO Jyda
OT yIJja MajeHusl.

W3ydeHnue xapakTepUCTUK H300pa)Ke€HHs] MpeaMeTa B IUIOCKOM
3epKale.

HccnenoBanue 3aBUCUMOCTH yrila MPEIOMIIEHHS CBETOBOTO
Jyd4a OT yriia NaJeHus Ha TPaHUIE «BO3IYX — CTEKIION.
[Tonyuenue n300paxkeHui ¢ MOMOIIBIO COOMPAIOLIEH JINH3HI.
Omnpenenenrve (GOKYCHOrO pAcCTOSHUSIT M ONTHYECKON CHIIBI
coOuparolie JUH3BL

OnBITHI MO Pa3I0KEHUIO OEJIOTO CBETa B CHEKTP.

OnBITHI 110 BOCHIPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOICHUN
4yepes3 1IBETOBbIE (PHIBTPHI

11.10

dusznyeckue sSBJICHUS B npupoae: 3aTMCHUA COJ'IHI_Ia n HYHLI,
OBCTa TCJ, OINTHYCCKHC JSBJICHUA B aTMocq)epe (I_IBGT HeGa,

pedpaxus, pagyra, MUpax)

11.11

Texaudeckue YCTpOﬁCTBaZ OYKH, IICPHUCKOIIL, (bOToaHHapaT,
OINNTUYCCKHUEC CBETOBOIbI
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KBAHTOBGIE SABJIEHUA

OmnbiTel Pezepdopna u mimaHerapHas Mmojnenb atoma. Mojenb

12.1
aroma bopa

122 Hcnyckanne wu  nmorjoumeHue cBera aToMoM.  KBaHTBI.
JInHelyaTele CIEKTPBI

12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3ITydeHHs

124 Crpoenue atomHoro sijpa. HykinoHHast MoJiesib aTOMHOTO sipa.
H3oTonbl

125 PannoaxTtuBHble npeBpamieHus. [leproa nomypacmnaga aTOMHBIX
snep

126 SAnepHble peakiuu. 3aKOHBI COXpPaHEHMsI 3apAJOBOTO H
MacCOBOTO YHUCEI

12.7 DHeprus cBsi3U aTOMHBIX siiep. CBsA3b Macchl M SHEPTUU

12 128 PeaK"HI/II/I cuHTe3a u aenenus anaep. Mcrounnku sueprun ConHia

U 3BE3]1

129 Snepnas sHepreTuka. JleicTBHE palMOAKTUBHBIX U3IIYYEHUN HA

JKUBBIC OPTraHU3MbI

[IpakTnueckue pabOTHI:

HaOmro/ieHre CIUTOIIHBIX U IMHEHYATBIX CIIEKTPOB M3ITyUICHHS.
12.10 HccnemoBanue TPEeKOB: W3MEPEHHE DHEPTHMH  YaCTHIIHITIO
TOpPMO3HOMY TIyTH (110 hoTOrpadusm).

M3mepenune panoakTuBHOTO (poHA

dusznyeckue SIBJICHUSI B MPUPOJIE: €CTECTBEHHBIN
1211 paAMOaKTUBHBIN (OH, KOCMHYECKHE JIyHH,  Pa7HOAKTHBHO®
U3ITy4yeHHe MPUPOTHBIX MHUHEPAIOB, ACUCTBHE PaJluOaKTUBHBIX
U3ITyYEHHUI Ha OpraHu3M 4eJoBeKa
1212 TexHuyecknue yCTpOMCTBA: CHEKTPOCKOMN, WHAWNBUIYATbHBIN

JO3UMETP, KaMEpa Bunbcona

8. ITPOBEPJEMBIE HA OI'S IO ®U3UKE TPEBOBAHUSI K
PE3YJIbTATAM OCBOEHHA OCHOBHOU OBPA30BATEJIBHOHU
INPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TpeOGOBaHUS K MPeAMETHBIM pe3yJbTaTamMm 0a30B0Oro
NPOBEPSIEMOr0  yYPOBHS OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
TpeOOBaAHUSA o0mero oopazoBanusi Ha ocHoe ®I'OC

[Tonumanue ponu GU3MKK B HAy4YHOU KapTUHE MHpPaA; cHOPMHUPOBAHHOCTH
0a30BBIX MPEACTABICHUII O 3aKOHOMEPHOW CBSI3M U IO3HABAEMOCTH
SBJIGHUA  TPUPOJBI, O  PpOJU  DKCIepUMeHTa B  (U3UKE, O
cucreMooOpa3symomeil posu (U3MKA B PAa3BUTUU E€CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTHH, 00 3BOJOIUN (PU3NYECKUX 3HAHUN U MX pOJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTHHE MHUPA, O BKJIAJAE POCCHUICKUX U
3apyOeKHBIX YUEHBIX-(HU3UKOB B pPa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPY’KAOILIEr0 MUPa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUA O BHUJaxX MaTepuu (BeIJ_ICCTBO )51 none), O ABHMXXCHHH KaK criocooe
CYIICCTBOBAHUA MATCpPUH, 00 aTOMHO-MOHCKYHHpHOﬁ TCOPHUU CTPOCHUA
BCIICCTBA, O (bHBH‘-ICCKOﬁ CYIIHOCTU SIBIICHHUI IpUpoO bl (MeXElHI/ILIeCKI/IX,
TCIUIOBBIX, SJICKTPOMAruiuTHLIX U KBaHTOBBIX); YMCHHC pa3jindyaThb SABJICHUA
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[0 OIMCAaHUI0 UX XapaKTEpHbIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (U3NYECKOE SBJICHUE, YMEHHE pacliO3HaBaTh
MPOSIBJICHUE W3YYEHHBIX (U3NYECKUX SIBICHHA B OKPYKAIOIIEM MHUpE,
BBIJIEJISASL UX CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKH)

Bilanenue ocHOBaMM IOHATHUMHOIO anmapara ¥ CHMBOJIMYECKOIO S3bIKA
(GU3MKM W WCHOJB30BAHWE WX JUIA pEIIeHHs Y4eOHBIX 3a/1ad; yMEHHE
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBJICHHUS M IPOLECCHI,
UCTIONB3YS QYHAaMEHTAIbHBIC M SMIUPUICCKUE 3aKOHBI

YMeHue OmuchiBaTh HM3yYCHHBIC CBOWCTBA TNl W (DU3WUYCCKUE SIBIICHHS,
UCTIOJIB3YS PU3NICCKIE BEITMIMHBI

Brnanenne ocHOBaMH METOAOB HAYYHOTO TIO3HAHHS C YU4ETOM COOIOIECHUS
MpaBuWJI 0€30TIaCHOTO Tpy/Aa: HaOIroIeHne (PU3NUECKUX SIBIICHUMN:

YMEHHE CaMOCTOSTEIHHO COOHMpaTh ASKCIEPUMEHTATBHYIO YCTAaHOBKY W3
JaHHOTO Habopa 00OpYIOBAaHMS IO WHCTPYKIIUHU, OTIUCHIBATH XOJI OTBITA U
3aIMHUCHIBATh €T0 PE3YJIbTaThl, (DOPMYIHPOBATH BHIBOIHL;

MPOBEJICHUE TMPSAMBIX W KOCBCHHBIX HW3MEPCHHH (U3NICCKUX BEIHYHUH:
YMEHHE  IUIAHUPOBATh  HM3MEPEHHs,  CAMOCTOSTEILHO  COOMpAaTh
IKCIIEPUMEHTAJIBHYIO YCTAaHOBKY I10 WHCTPYKIIMH, BBIYUCIISATH 3HAYCHHUE
BEJIMYHMHBI M aHAJIM3UPOBATH MMOJIYYEHHBIC PE3YJIbTATHI ¢ YIETOM 3aaHHOMN
MTOTPEITHOCTH PE3yJIbTATOB H3MEPCHHIA;

MIPOBEICHUE HECJIOKHBIX AKCIIEPUMEHTATBHBIX HCCIIeTIOBAHUI;
CaMOCTOSITEIIBHO COOMPATh IKCIEPHUMEHTAIBHYIO YCTAaHOBKY WM IPOBOJIUTH
WCCIIe/IOBaHUE TI0 WHCTPYKIWH, MPEICTABIATh TOJTYYCHHBIE 3aBHCHMOCTH
(bU3UYEeCKUX BEIWMYMH B BHUAC TaOmuMIl ©W TpadUKOB, YUUTHIBATH
MOTPEUTHOCTH, JACaTh BBIBOBI 10 PE3yabTaTaM MCCIICIOBAHHS

[ToHnMaHnme XapakTepHBIX CBOMCTB (PH3WUYECKUX MOJENEH (MaTepuaabHas
TOYKa, aOCOJIOTHO TBEPAOE TENI0, MOAETU CTPOCHHS Ta3oB, KMIKOCTEH U
TBEPABIX TeJ, MJaHEeTapHas MOJENb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO
s/ipa) 1 yMEHUE IPUMEHSTh UX JUIsl 00bSICHEHUS (PU3MUECKUX MPOIIECCOB

YMmenue 00bACHATh (PU3NUYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CHUTyallud MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBISATh INPUYMHHO-CIECJCTBEHHbIE CBSI3U U CTPOUTH
00BsICHEHHE C OMOpPON Ha M3YYECHHBIE CBOMCTBA (DM3MUYECKUX SBIICHUH,
(u3nyeckre 3aKOHbI, 3AKOHOMEPHOCTH M MOJIEITTU

YMmenue pemath pacy€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHMIA), UCTIONb3YS
3aKOHBI U (POpPMYIIBI, CBSA3BIBANOIINE (PU3UUECKHE BEIMYMHBI, B YaCTHOCTH,
3aMMCchIBaTh KPaTKOE YCIOBUE 3aJayd, BBISBISATH HEIOCTAIOLIUE aHHbIC,
BbIOMpaTh 3aKOHBI W (GOpMyJIbl, HeoOXoauMmble [uid €€ peleHus,
UCIIOJIb30BaTh CHPAaBOYHBIC JaHHBIC, MPOBOJUTH PAcu€Thl U OIEHUBATH
PEATMCTUYHOCTh MOJYYEHHOTO 3HAYeHUS (PU3MUYECKON BETUYMHBI; YMEHHE
OTIPENIeNATh Pa3MEPHOCTh (U3UYECKON BENWYHMHBI, TOIYYCHHOUW MpH
pELIeHNH 3a7a4u

YMmenue XapaKTeprUu30BaTh INPUHIHIIBLI JENCTBUS TEXHUUYECKUX YCTpOﬁCTB, B
TOM 4YHCIIe OBITOBBIX HpI/I60p0B, U NPOMBINIJICHHBIX TCXHOJOTIMYCCKUX
IMpOoLeCCOB MO UX OIMMUCAHUIO, UCIIOJIb3Yd 3HAHUSA O CBOMCTBax (I)I/I3I/I‘IGCKI/IX
SIBJICHUH U HCO6XOI[I/IMBIG (1)I/I3I/IIIGCKI/IG 3aKOHOMCPHOCTH

10

YMeHue ucrnoiap30BaTh 3HAHHUS O (U3UYECKUX SIBICHUSX B MOBCEIHEBHOMN
KU3HU i1 obecrieueHuss Oe30TMacHOCTH MPH OOpalleHHH ¢ OBITOBBIMU
npubopaMu M TEXHHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHs 3J0POBbI U

73




COOMIOIeHUST HOPM 3KOJIOTHMUYECKOTO IIOBEIEHHS B OKpYXKaIOIIEH cpene;
MOHUMaHUEe HEOOXOAMMOCTH TPUMEHEHHs JOCTIDKEHHH (u3uku u
TEXHOJIOTUH JUI PallMOHAIBHOTO MPHUPOIOTIOIb30BAHHS

11

OnbIT moMcKa, mpeoOpa3oBaHMSs M NPEACTaBICHUS  HHMOPMAIMH
(Gu3nYecKoro  ColepXKaHWSA C  HCIOJb30BAaHHEM  HMH(OPMAIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW  WHGPOpMAIMM HAa  OCHOBE WMCIOIIMXCS 3HAHMHA |
JIOTIOTHUTEIbHBIX MCTOYHMKOB; YMEHHUE HCIIOJIb30BAaTh IPHU BBIIOJHEHUU
y4eOHBIX 3aJaHUil  HAYYHO-TIONMYJSIPHYIO  JTUTEpaTypy  (U3NYECKOTO
COJIep’KaHus, CIIPaBOYHbIE MaTepUabl, pecypchl ceTu MHTepHeT; BiajeHue
0a30BBIMH HaBBIKAMU IpeoOpa3oBaHUs MHPOPMALMKM U3 OJHON 3HAKOBOI
CUCTEMBl B JIpYI'yl0; YMEHHE CO3JaBaTb COOCTBEHHBIE IHCbMEHHBIE U
YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMALIUK U3 HECKOJIBKMX UCTOYHUKOB

9. HNEPEYEHD 3JIEMEHTOB COJEPKAHUSI,
MMPOBEPSIEMbBIX HA OI'D ITIO ®U3UKE

IIpoBepsieMblii 3JIEeMEHT COEePKAHMS

Kon
1 MEXAHUYECKHUE SABJIEHU A
11 Mexanundeckoe aBuxenue. MarepuanbHas Touka. CucreMa orcuéra. OTHOCUTENIBHOCTh
JIBIKCHUS
PaBHOMepHOE M HepaBHOMepHOEe aABWkeHHE. Cpeansis ckopoctb. Dopmyna amns
1.2 | BeIyMcIIEHUs cpeaneit ckopocTtu: V = S/t
PaBHOMEpHOE NPAMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPAMHATHI T€Jla OT BPEMEHU
B CJIy4ae paBHOMEPHOT'O IPSIMOJIMHEWHOTO TBUKEHUS:
13 1 x()=x,+vft
I'padbuku 3aBUCUMOCTH OT BpEeMEHU JJS MPOEKIHH CKOPOCTH, IPOEKIHH
repeMenIeHus, yTH, KOOPANHATHI P PABHOMEPHOM IPSIMOJMHEUHOM JIBU)KEHHUH
3aBUCUMOCTh KOOpPJMHATBI Tella OT BPEMEHM B Cllydae pPaBHOYCKOPEHHOIO
MPSMOJIMHENHOTO JABH>KECHUS:
3
Se(f)=vVo, *I+ay* ;
2
@opmyIbl 1 NPOEKIHUH MEPEMELIECHUs, TPOECKIIMU CKOPOCTU U MPOEKIUN YCKOPEHUS
IIPY PAaBHOYCKOPEHHOM MPSMOJIMHEMHOM JBUKEHUU:
£
1.4 .s].(r)=vm.-r+a].-?.

U_\_(f) =Up, +a, -1,

a.(tf)=canst,

o] o]

2 2_,
Uay Uix 20,8,

Fpa(bHKH 3aBUCUMOCTH OT BPCMCHHU IUIA NPOCKIOUHN YCKOPCHHA, IMPOCKIUU CKOPOCTH,
OpOCKOUU TMEPCMCIICHHA, KOOPAWHATBHI IIPH PABHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM
JABMXXCHHUH
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CBobomnoe manenue. DopMysbl, ONUCHIBAIOLIME CBOOOJHOE TMAZCHUE Tela TI0
BEPTUKAIM (IBMKEHHE Te€la BHU3 WJIM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTH 3EMIIM).

1.5
I'padmku 3aBUCUMOCTH OT BPEMEHH JJIsi IPOSKIIUU YCKOPECHHUSI, TPOSKIIUUA CKOPOCTH U
KOOPJIUHATHI IPU CBOOOTHOM TAJACHUHU TEJIA M0 BEPTHKAIH
CKOpOCTh PaBHOMEPHOTO JIBMKCHHSI TEJIa 10 OKPYKHOCTH. HarpaBiieHre CKOPOCTH.
dopmyna Ui BBIYMCICHHS CKOPOCTH 4Yepe3 paauyCc OKPYKHOCTH W TEPHOJ
oOpalieHus:
L= 2MR
T
LenTpocTpemurenpHOe yckopeHue. HampasieHre IEHTPOCTPEMHUTEILHOTO YCKOPSHHUS.
dopmyra JUTsl BEBIYUCICHUS YCKOPEHUS:
1.6 2
a. = v
"R
dopmyria, CBSI3BIBAIONIAS IEPUO]] M YACTOTY OOpaIICHHUS:
v = 1
T
Macca. IInotHocTh Bemecta. @opmysa sl BBIYUCIEHUS IIIOTHOCTH:
_m
1.7 V
1.8 | Cuna — BektopHas ¢uznueckas BenuanHa. CII0KEHUE CUIT
1.9 | SIBnenue unepruu. [lepBriii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
110 F=m.a
CoHanpaBlIeHHOCTh BEKTOPa YCKOPEHUS TeJia U BEKTOpa CUJIbI, IEHCTBYIONIEH Ha TEJO
Bzaumopericteue Ten. Tpetnit 3akon HeroToHa:
1.11 F. 21T _F'l—s»E
Tpenue mokos M TpeHHE CKOJbX)eHUs. Dopmyna Uisi BBIYMCICHUS MOMIYIS CHIIBI
TPEHUSI CKOJIBKCHUS:
112 Fp=p-N
Hedopmarus tena. Yopyrue u Heynpyrue aegopmanuu. 3aKoH ynpyroi aedopmammu
(3akoH ['yka):
1.13

F=k-Al
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1.14

BCGMI/IpHOC TATOTCHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My - 1M+
F=Gg. 1 _2

'L
Cuna TspKecTu. Y CKOpeHue CBOOOTHOTO MaICHHUS.

dopmyna Juisl BBIYUCIEHUS CUJIbI TSDKECTU BOJIM3H MoBepxHOCTH 3emuu: F = mg.
JBuxenue miuanet Bokpyr Connua. [lepBas kocmuueckas ckopoctb. HeBecomocts u

eperpy3Ku

1.15

Nmrrynese Tena — BeKTopHast Gu3nUYecKas BeIHIHHA.
=m0

Nmnynec cuctemsl Te. 3MeHenne umnynbsca. MMImynbc cusbl

1.16

3aKkoH COXpaHCHUWA UMITYJIbCA IJIs SaMKHYTOﬁ CHUCTEMBI TCJI:
p=myUy +m, U, =const

PeakTtuBHOE NBMKEHNUE

1.17

Mexanudeckasi pabota. @opmyrna 1yt BEIYUCICHHS pa0OThI CHJIBI:
A=Fsoosu
Mexanndeckass MOITHOCTb:

4
I

N=

1.18

Kunernueckas u noreHuuanbHas sHeprusi. Dopmyiia i BHIYUCIECHUS KHHETHYECKON
SHEpPTruu:
n ?
E M
2

TeopeMa o kuHeTHYeCKOM 3Heprun. PopMyiia il BEIYUCICHUS TOTCHIIMAIBHO N
SHEpPruu Tela, MOJHITOro
Hag 3eMiéit:

E,= mgh

1.19

MexaHnuueckas QHCPI'uA:
E=E.+E,
3aKoH COXpaHCHHA MEXaHHUYeCKOU OHCPIUn. d)opMyna UL 3aKOHA COXpaHCHUA

MEXaHHUYEeCKOM OHEPTrHUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHHYeCKOH OHCPIr'uu Mpu HAJIMYUH CUJIbI TPCHUAL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Moment cuisl; M - Fl.
YcnoBue paBHOBeCHS pblyara:

M +M, +..=0

[ToaBwxHbIN 1 HenoaBWKHBINA 0;10ku. KI1/] mpocThIX MeXaHHU3MOB,
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n= Anonesaas

A—a&rpaqe:ﬂzﬂaa

JlaBiienue TBEPIOTO TEIA.
@opmyiia Ui BBIYMCIICHUS IABJICHUS TBEPIOTO Tena:

_F
P=—=-
191 HaBnenue ra3a. ATMocepHOe JaBlieHHE.
IManpocraTudeckoe NaBICHUE BHYTPH JKHIKOCTH.
dopmyra sl BEIYUCIICHUS TaBICHUS BHYTPH YKHUJIKOCTH:
P=Pgh+Dy,
1.22 | 3axon [Tackans. ['mapaBIudeckuii mpecc
3akoH Apxumena. opmyna ajis onpeneseHus] BEITAJTKUBAOIIENH CUJIbI, IEUCTBYIOLIEH
Ha TeJIo, TOTPYKEHHOE B KUIKOCTh WJIH Ta3:
Ycnosue maBanus tena. [InaBanue cyoB U BO3ayXOIUIaBaHHE
Mexanudeckue KojiebaHusl. AMIUTMTY/A, TEPUOa M 4YacToTa Kosebanmil. Dopmyrna,
CBSI3BIBAIOIAS YACTOTY U MEPUOJI KOJIeOaHMi:
1.24
v=1
T
125 MaremaTuueckuii W TPY)KUHHBIA  MasTHUKU. [IpeBpailieHue SHEpruv Mnpu
K0JIe0aTeIbHOM JBUKEHUU
1.26 | 3aryxaromnue kojaedbanus. BeiHy)aeHHBIC KosieOanus. PesoHanc
Mexannyeckue BOJHbI. [IpooabHble U monepeyHbie BOJIHbI. J[JTMHA BOJHBI U CKOPOCTh
pacnpocTpaHeHuUs BOJIHBI:
1.27 A=u-T
198 3Byk. I'poMkocTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOIl BOJIHBI Ha TIpaHHULE JBYX
cpen. Mudpa3Byk u ynbTpa3ByK
Ipaxmuueckue pabomoi
N3mepenue cpeqHeil IIIOTHOCTH BEIIECTBA; APXUMEOBOM CUJIBL; )KECTKOCTU MPYKUHBL;
K03 duIIMeHTa TPEHUS CKOJIBKEHHUSI; pa0OThI CHIIbI TPEHUsI, CUIIbl YIIPYTOCTH; CpeIHEl
CKOPOCTH JBW)XEHHsS OpycKa IO HAKJIOHHOW IJIOCKOCTH; YCKOpeHHus Opycka Mpu
JIBUKEHUH 10 HAKJIOHHOM IJIOCKOCTH; 4YacTOThl W MepHoja  KoleOaHui
MaTeMaTH4eCKOT0 MasTHUKA; YaCTOTHI U MepUoAa KojeOaHU Mpy>KUHHOTO MAasSTHUKA;
199 | MOMEHTa CHIEL JEHCTBYIOIIEr0 Ha pblyar; pabOThl CHUIIBI YIPYrOCTH MPU TOIBEME

rpy3a ¢ MOMOIIIbIO HETIOJABM)KHOTO OJI0Ka; pabOThI CUIIBI YIIPYTOCTH MPH MOIbEME Tpy3a
¢ IMMOMOIILIO ITOBMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOM YacTu Tena
U OT IJIOTHOCTH KHMJKOCTH; HE3aBHUCHUMOCTH BBITAIKHBAIONIECH CHUJIBI OT MAacChl Tena;
CUJIbI TPEHUS CKOJIBKEHHS OT CUJIbl HOPMAJIBHOI'O JABJICHHS U OT poJa NOBEPXHOCTH;
CWJIBI YINPYTOCTH, BO3HUKAWOIIEH B MPYXKHHE, OT CTENEeHU AehopMalliu TPYKUHBI;
yCKOpEeHUsi OpycKa OT yIia HAKJIIOHA HAMpaBJISIONIEH; meproja (4acToThl) KoJeOaHui
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HUTSHOTO MasTHUKA OT JUIMHBI HUTH; NIEPUOJIa KOJICOAHUH MPYKHMHHOTO MasTHUKA OT
Maccel Irpy3a M JKECTKOCTH IIPYKUHBI; MCCIEIOBAaHHWE HE3aBUCUMOCTH IIEepHOAa
Koie0aHUl HUTSHOTO MAasTHUKAa OT Macchl Tpysa. lIpoBepka ycioBusi paBHOBECHS
ppluara

Qusuueckue A61eHUs 6 npupooe: MPUMEPHI IBWKEHUS C PAa3IMYHBIMU CKOPOCTSIMH B
JKUBOW M HEXKUBOU MIPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IPUIIUBBI U
OTJIUBBI, JBUXeHHE I1aHeT COJIHEYHON CUCTEMBbl, PEAKTHUBHOE JBUKEHHE >KUBBIX

1.30 OpPraHu3MOB, PbIUard B TeJle YEJOBEKa, BIUSHHE aTMOC(EPHOTrO NABICHHUS HA JKUBOU
OpraHusM, IUJJaBaHWE pbIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCEHHE,
CeiCMUYECKHE BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoticmea: CIUJOMETp, JAaTUMKU IOJIOKEHUS, pAacCTOSHUS U
YCKOPEHUS, TUHAMOMET, MOAMIUITHUKA, PAKETHI, PhIYar, MOJBMKHBIA U HETIO IBY KHBIN

1.31 | Omoxu, HaKJIIOHHAS TUIOCKOCTH, TIPOCTHIE MEXAHU3MBbI B OBITY, COOOIIAFOIINAECS COCY/IBI,
YCTPOWCTBO BOJIOTIPOBO/IA, THIPABIUYECKUH Mpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPLIHEBOM HACOC, apeOMETP, IX0JIOT, CII0JIb30BAHUE YIbTPa3ByKa B ObITY M TEXHUKE

2 TEITJIOBBIE SABJIEHU S
OCHOBHBIC TIOJIO)KEHHUSI MOJICKYJSIPHO-KUHETUYECKOH TEOPUH CTPOCHHS BEIIECTBA.

2.1 Mogenu  TBEPHOTO, KHUIAKOTO W  Tra3000pa3HOTO  COCTOSSHMM  BEIIECTBA.
Kpucranmndeckne un amopHbIe Tena

29 JIBm>kenne yactull BemecTBa. CBSI3b CKOPOCTH JBHMXKEHHUS YacTHUI[ C TEMIIEPATYypOM.
Bpoynosckoe nBuxkenue, ntuddysus

2.3 | CwmaunBaHUWe M KalWUIIPHBIC SBICHUS

2.4 | TemnioBoe pacHIMPEHHUE U CKATHE

2.5 | TemnnoBoe paBHOBECHE

26 Bayrpennsis sneprus. PaboTa u Temionepenaya kak crocoObl U3MEHEHUS BHYTPEHHEH
SHEpruu

2.7 | Bupapl Temonepeaayu: TEMIONPOBOIHOCTb, KOHBEKIIMSI, U3Ty4YEHUE
Harpeanue u oxnaxzaenue ten. KoiaruecTBo TemioTel. Y aenbHas TEIIOEMKOCTb:

28 0=cm(t,—1)
3aKOH COXpaHEHUsI SHEPTUU B TEIUIOBBIX Mpolieccax. YpaBHEHUE TEINIOBOrO OaaHca:

2.9 Ql +Q2 +-“:0

210 Hcnapenue u xonneHcamnus. M3sMeHeHre BHYTpEHHEH HEPTUU B MPOIECCE UCTIAPEHUS
1 KoHeHcanuu. Kunenue ®uakoctu. Y aeiabHas TeroTa napoobpasosanus: L = Q/m

2.11 | BnaxHOCTb BO3qyXa
[InaBnenue m kpuctayumzanys. M3sMeHeHHe BHYTpEHHEH dHEpPruM MpH IUIABJICHUH U
KpUCTAITN3aluu. Y IelbHasl TEIJI0Ta TIaBIeHUs:

212

_Q
- m

213 BHyTpeHHss oHeprus cropaHusi TOIUTMBA. Y IeibHas TEIUIOTa CTOpaHus TOIUIUBA: ( =
Q/m

2.14 | Tlpunumnsl pa®otsl TemnoBsix asurareneit. KI1J] TengoBoro nBuraresns
Ilpakmuyeckue pabomol

2.15 | H3mepeHue yAeabHOW TEIIOEMKOCTH METAIMYECKOTO IIMJIMHIPA; KOJIMYECTBA

TCIUIOTHI, TMOJYYCHHOI'O BOJOM KOMHATHOM TCMIICPATYPhI (pHKCHpOBaHHOﬁ MacCChl, B

78




KOTOPYIO ONYLIEH HAarpeTbli LWJIMHIDP; KOJMWYECTBA TEIUIOTHI, OTJAHHOTO HAarpeThIM
LUAJIMHIPOM, IIOCJIE OIyCKaHUsS €ro B BOAY KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO37yXa; YACIbHOHN TEIUIOTHI IUIABIEHUSA JbJa. MccienoBanue U3MeHEHHS
TEMIepaTypbl BOABI TMpPH PA3IUYHBIX YCIOBHAX; SBICHHUS TEIUNIOOOMEHA TIIpH
CMELIMBAHUM XOJIOJHOM U ropsiuei BOIbl; POLECCa UCTIAPEHUS

Dusuueckue sA61eHUS 8 npupoc)e.‘ IMMOBEPXHOCTHOC HATSXKCHUC U KAITWJIJIAPHBIC SIBJICHUA

2.16 | B mpupone, KpuUCTAUIBI B mpupone, u3iaydeHue CouHIa, 3amMep3aHue BOJOEMOB,
MOpCKHE OpH3bl; 00pa3oBaHKUE POCHI, TYMaHa, HHEs, CHETa
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPHl HCIOJIb30BaHUS KPHUCTAJUIOB,
2.17 | >KUAKOCTHBIA TEPMOMETp, AATYUK TEMIEPATYpPhl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETPBI, TICHXPOMET, TapoBasi TypOMHa, TBUTaTeNlb BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMAT'HUTHBIE SIBJIEHUA
3.1 | Dmekrpusanus ten. [IBa BUaa dIEKTPUUCCKUX 3aPIOB
3.2 | BzammopeiicTBre 3apspKeHHBIX Tell. 3akoH Kynona
3.3 | 3akoH CoXpaHEHUSs IEKTPUICCKOTO 3apsiaa
34 Onektpuyeckoe  mojne.  Hampsok€HHOCTh  anekTpuueckoro  mousist.  IIpuHnun
CYNEPIO3UINH IEKTPUUYECKUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocutenu  snextpuueckux  3apsaoB. JleficTBuME — AEKTpUYECKOro  MMOJid  Ha
anieKTpudeckue 3apsiabl. [IpOBOIHUKN U TUDIICKTPUKH
[ToctostHHbIN anexkTpuueckuid TOK. JledcTBus snexkrpuueckoro Toka. Cuia Toka.
3.6 | Hampsokenue.
| =qg/t,U=Alq
37 DNEeKTPUUECKOE CONPOTUBIIEHUE. Y IETBHOE IEKTPUIECKOE CONPOTUBIICHHUE:!
R =pl/S
3.8 3akon Oma st yaacTtka saekTpudeckoi memu: | = U/R
[locnenoBarenbHOE COEIMHEHUE IPOBOTHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 | llapamnenbHoe coeMHEHUE TPOBOIHUKOB PABHOI'O COIIPOTHUBIICHUS:
U=U;I=1+1;R=2.
- 2
CMelianHble CO€MHEHUS! IPOBOIHUKOB
3.10 | PaGoTa u MmoutHOCTH 3ekTpruyeckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenua:
3.11 0= 12 R-t
312 OmnbIT Opcrena. MarHuTHOE 1oJie MPSIMOTO MPOBOJHMUKA ¢ TOKOM. JIMHUM MarHUTHOM
UHAYKIHH
3.13 | MarauTtHoe noJie MOCTOSIHHOTO MarHuTa. B3anmoaelcTBHe MOCTOSTHHBIX MarHUTOB
3.14 | ]leiicTBMe MarHUTHOTO M0JIs1 HA TPOBOIHUK C TOKOM
3.15 | Omnpitel Papajges. SBneHue snekTpoMariuTHOM nuayKiuu. [Ipasuio Jlenna
Ilpakmuueckue pabomoi
316 N3mepenue 31eKTpUYecKOro CONPOTUBIIEHUS PE3UCTOPA; MOILIHOCTH AIEKTPUYECKOTO

TOKa, pa6OTLI QJICKTPUYICCKOTO TOKA.
HccnegoBanue 3aBUCHUMOCTH CHIIBI TOK4, BOSHHUKAOOICTO B IMPOBOJHUKEC (pe3I/ICTOpBI,
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JaMIIO4Ka), OT HaIlPsDKEHUs Ha KOHLAX IIPOBOJHMKA; 3aBUCUMOCTH COIIPOTHBIIEHMS OT
JUIMHBI ~ IIPOBOJHMKA, IUIOIIAJM €ro  IONEPEYHOTO CEYEHMs] U YJEJIbHOIO
COIPOTUBIICHUSI.

[IpoBepka mpaBuia Uil SJIEKTPUYECKOTO HANPSDKEHHUS IPU  MOCIEI0BAaTEIbHOM
COEIMHEHUU IIPOBOJHHUKOB; TMpaBuia JUIsl CHJIBI 3JEKTPUYECKOTO TOKa IpHU
NapajuieIbHOM COEAMHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6leHUs 6 npupode. DIEKTPUUYECKHE SBJICHUS B  aTMmocdepe,

3.17 | BNEeKTPUYECTBO KMBBIX OPraHU3MOB, MarHUTHOE IOJIe 3eMJIH, Jpei( TOJOCOB, POJh
MarHUTHOTO TIOJIS JJIs1 )KM3HU Ha 3eMIe, TIOJISIPHOE CHSTHHE
Texnuueckue ycmpoticmea. IEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEoCTaT, CYETUHK

318 AMEKTPUICCKOM  JHEPruu, IJIEKTPOOCBETHUTEILHBIC MPUOOPHI, HArpeBaTCIILHBIC
ANEKTPONPUOOPH!  (TIPUMEPBI), DIIEKTPUUECKHE TPEIOXPAHUTETH, DIIEKTPOMATHUT,
AJIEKTPOIBUTATENh IOCTOSTHHOTO TOKA, TeHEPATOP MOCTOSTHHOTO TOKa

3.19 | DmexkrpomarauTHbIC BOJHEL [1IKana 31eKTpOMarHUTHBIX BOJTH

3.20 | JlyueBas mojeinb cBeTa. [IpsaMoNMHEITHOE pacpoCTpaHEeHNEe CBETa

3.21 | 3akoH oTpaxeHus cera. [lmockoe 3epkaino

3.22 | TlpemnomiieHue cBeTa. 3aKOH MPETOMIICHHSI CBETa

3.23 | ucnepcus cBeta

324 JIunza. Xon nydeit B nmuH3e. DOKYCHOE pacCTOSTHUE JMH3bL. ONTHYECKas: CUjla JIMH3bL:
D=1/F

3.25 | T'ma3 kak onTrueckas cuctema. Onrndeckue mpuOOpsI
Ipaxmuueckue pabomoi
N3mepenne oNTHYECKOW CHiBl CcOOWparome JuH3bI; (OKYCHOTO PacCTOSHUS
cobuparomei JIMH3BI (M0 CBOWCTBY PaBEHCTBA Pa3MEPOB MpeaAMETa U HU300paKeHMUS,

3.26 | xorga mpeaMeT pacroJio’KEeH B IBOMHOM (OKYyCe), ImoKa3aTess MPeTOMIICHHUS CTEKJIa.
HccnenoBanue cBoicTBa HM300pa)KEHHUs, MOJYYCHHOTO C TIOMOIIBIO COOMpAOIICH
JIMH3bI; U3MEHEHUs (POKYCHOTO PAacCTOSIHUS JIBYX CIIOKEHHBIX JIMH3; 3aBUCMOCTH yIJia
MIPEIOMIICHHUS CBETOBOTO JIy4a OT YIJla aJIeHUs Ha TPAHUIIE «BO3YX — CTEKIIO»

397 Qusuueckue saeneHuss 8 npupooe: 3atmenust Connua u JlyHsl, 11BeTa Tel, ONTHYECKUE
siBJIeHUS B atMocdepe (1BeT Heba, pedpakius, pagyra, MUPaK)

3.28 | Texnuueckue ycmpouicmsea: 04Ky, IEPUCKOT, (poToanmapar, ONTUYECKUE CBETOBOIbI

4 KBAHTOBEBGIE SIBJIEHU S

4.1 PannoaktuBHOCTh. Anb(a-, 6eta-, ramma-u3inydenus. Peakiuu ansa-u Oeta-pacnaaa

4.2 | OmnbiTel Pe3epdopna no paccesnuro anba-vyactunl. [lnanerapuas moaens atoma

4.3 CoctaB atoMHOTrO0 sifjpa. M30Tombl

4.4 | Tlepuon mosypacrnaaa aTOMHBIX siIep

4.5 | SlpepHbie peakiuu. 3aKOHBI COXPaHEHUS 3apsAI0BOIO U MACCOBOTO YHCET
Qu3suueckue s61eHUs 8 Npupooe: eCTECTBEHHBIM paJMOaKTUBHBIN (POH, KOCMHUYECKUE

4.6 | ny4yu, palMOAKTUBHOE M3IY4YE€HHE MPUPOTHBIX MUHEPAIOB, JIEHCTBUE PAaTUOAKTUBHBIX
M3ITy4YeHU Ha OpPraHu3M YeloBeKa

47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, WHAWBHIYaTbHBIM TO3UMETp, Kamepa

BI/IJ'ILCOHa, AACpHAAd SHCPIreTUKa
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10. YYEBHO-METOAWYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIA YYEHUKA

» ®msuka, 7 knace/ [lepermkun .M., FiBanos A.U., AkirioHepHOE 00111ecTBO «H31aTenbCTBO
«IIpocBemienne»

» ®msuka, 8 kmacce/ [lepeimkun M.M., iBanos A.U., AknimoHepHOe 00111ecTBO «M31aTebcTBO
«IIpocBemenne»

» Omsuka, 9 knace/ [lepeimkun .M., I'yrauk E.M., BanoB A.U., ITetpoBa M.A.,
AxmmonepHoe o0mmectBo «M3narensctBo «lIpocBemenney

METOAUYECKHUE MATEPUAJIbI U151 YUYUTEJIA

7 KJIIACC

1.Pabouas mporpamma.

2. Ilporpammbl ocHOBHOTO 0011ero oopazoBanus. dusuka. 7 — 9 kinacchbl
(aBropsr:A.B.Ileporkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouast mporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBUU C BBIOPAHHBIM YYEOHUKOM:

4. Tepermkun A.B. ®usnka. 7 kinacc. YueOHUK Uit 00111e00pa3oBaTeIbHBIX YUPEKICHUH .
M.:[Ipoda. 2011

5. Jlykamuk B.J. C6opHuk BorpocoB u 3aa4 1o ¢usuke. 7-9 k1. — M.: [Ipocsemienue, 2010.
—192c.

8 KJIIACC

1. Pabouast mporpamma. dusnka. 7 — 9xiaccel: yaeOHO-METOAMUYECKOTO TTOCOOHS
/coct. TuxonoBaE.H. — 2-¢ u3.,crepeotu. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbl OCHOBHOTO 00111er0 00pa3oBanus. Ousnka. 7 — 9 Kimacchl
(aBropsr:A.B.Ilepeikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouast mporpamma o ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM YUEOHUKOM:

4. INepprkun A.B. ®usnka. 7 kiacc. YUeOHUK It 00111e00pa30BaTeIbHBIX YUPEKIACHUH .
M.:/Ipoda. 2011

5. JIykamk B.M. C6opHHK BOonpocoB | 3a1a4 1o ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010.
—192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOYpOBHEBBIE CAMOCTOSATEIILHBIE U KOHTPOJIBHBIE PAa0OTHI. —5-¢
m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlabopaTtopabie paboThl. KOHTpOIbHBIC 3a1aHHS. —
Caparog:Jluuei, 2014.

8. «KouTponbsHO-u3MeputenbHbie Matepuansl. @usuka. 7 kiaace/Coct. H.M. 3opun. — 2-¢
u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knace: yue6Ho-meToauueckoe nocooue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

10.A.B. Ieppimkun @usnka-8ki 2017 M. [Ipoda

11.H.B. ®unonosnu Meroandeckoe nocobue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocrositenibHble 1 KOHTPOJIbHBIE paboThI-§ Kitacc 2017 M.
HApoda

13.B.B. HlaxmatoBa ,O.P. edep duarnoctuyeckue padotsl -8 kiacc 2016 M. [Ipoda
14.A.E. Maposn, E.A. Mapon, C.B. Ilo3oiickuit Coopurk Borpocos u 3aga4q 2015 M. lpoda
9 KJIACC

1. Pabouast nporpamma. dusmka. 7 — 9xacchl: yaeOHO-METOJMYECKOTO TOCOOHS
/coct. TuxonoBaE.H. — 2-e u3n.,crepeorut. —M.: [Ipoga,2013. — 398,(2)

2. ITporpammbl OCHOBHOTO 00111eT0 06pa3zoBanust. Pusnka. 7 — 9 knaccel
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(aBropsr:A.B.Ilepoiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Paboyas mporpamma nio pmsuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM YUEOHUKOM:

4. Iepeimikua A.B. @usuka. 7 kiacc. YueOHUK [Tt 00111e00pa3oBaTelIbHBIX YIPSIKICHUH .
M.:[Ipoda. 2011

5. Jlykamuk B.J. C6opHuk BorpocoB u 3aaa4 1o ¢usuke. 7-9 k1. — M.: [Ipocsemienue, 2010.
—192c.

6. Kupux JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENbHBIE M KOHTPOJIbHBIE pa0OThL. —5-€
mganue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®uzuka. 7 knacc. Jlaboparopasie paboTsl. KOHTposIbHBIE 3a0aHus. —
Caparos:JIuteii, 2014.

8. «KoHTpospHO-m3MepuTenbHbIe Matepuatbl. @msuka. 7 kinacc/Coct. H.W. 3opun. — 2-¢
u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yueOHO-MeToauueckoe nmocooue/ A.E. Mapon.- M.: [lpoda,
2011.- 123c.:

KonTtpobHble 1 caMocTosiTeNIbHBIE paboThI IO pH3UKe. 9 Kiace: K yueOHuky A.B.
[eppimkuna, E.M. I'ytauk «®@usuka 9 knacey / O.W. I'pomiea. — M.: UznarenscTBo
«OKx3ameny, 2014.

Tectsl o puzuke. 9 knacc: k yueOHuky A.B. Ilepprkuna, E.M. I'yrHrk «®Duznka

9 kmace» / O.M. I'pomuieBa. — M.: M3narenscTBO «OKk3amen», 2010.

dusuka. 9 xkmacc. Temarnueckre TECTOBBIE 3aMaHns I MOAroToBKH K I A. / aBT.- COCT.:
M.B. boiinenko, O.H. Mupomikuna. — Apocnasib: OO0 «Akanemus pazButus», 2014.

HHUP®POBBIE OBPA3OBATEJIbHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

7 KIIACC

. bubmoteka — Bcé mo mpeamvery «Pusukay. — Pexxum pocryma: http://mww.proshkolu.ru

2. BuneoonsITel Ha ypokax. — Peskum pocryma: http:/fizika-class.narod.ru

3. Enqunas kosuiekiws 1iudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pesxxum nocrtyma: http://school-
collection.edu.ru

4. latepecHble MaTepHalibl K ypokaM (DU3HMKH [0 TEMaM; TECThI [0 TEMaM; HarJIsAHbIe TOCOOUSI
K ypokam. — Pexxum mocryma: http://class-fizika.narod.ru

5. Iudpossie 0OpazoBaTenbHbIC pecypchl. — Pexxum moctyma: http://www.openclass.ru

6. DnekTpoHHbIE y4eOHUKH 110 (hu3uke. — Pexxum moctyma: http://www.fizika.ru

8 KIIACC

1. bubnroTeka — BcE no npeamery «Pusnkay. — Pesxxum gocryma: http://mww.proshkolu.ru

2. BuzieoornsITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas kosuteknus udpoBbix 00pa3oBaTebHbIX pecypcoB. — Peskum moctyma: http://school-
collection.edu.ru

4. lutepecHble MaTepHalibl K ypokaMm (DU3HMKH [0 TEMaM; TECThI [0 TEMaM; HaTJIsAHbIe TOCOOUSI
K ypokaM. — Pexxum nocryma: http://class-fizika.narod.ru

5. Iudpossie 06pazoBaTenbHbIe pecypchl. — Pesxkum goctyma: http://www.openclass.ru

6. DiekTpoHHbIe YueOHUKH 10 (usuke. — Pexum fgoctyma: http://www.fizika.ru

9 KJIACC

1. BuzieoonsITsl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunast kosuiekims mudpoBbIx 00pa3oBaTebHBIX pecypcoB. — Pexxum moctyma: http://school-
collection.edu.ru

3. NHTepecHbie MaTepuaibl K ypokaM (H3HUKHU 10 TeMaM; TECThI TI0 TeMaM; HarJISTHbIE TOCOOHS
K ypokaMm. — Pexxum nocryna: http://class-fizika.narod.ru

4. Iludposbie 0OpazoBarenbHbIC pecypchl. — Pesxkxum noctyma: http://ww.openclass.ru

5. DnexTpoHHbIe yueOHUKH 10 pusuke. — Pexxum nocryma: http://ww.fizika.ru
6./Iucranmonnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpeiTsIii ki1ace. CereBoe
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obpazoBarenbHOe coobrectBo. http://www.openclass.ru/node/109715

7. Enunas kosmekius udpoBbIX 00pa3oBaTeIbHBIX

pecypcos. http://schoolcollection.edu.ru/catalog/

8. denepanbHblil IEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/
9. Unreprer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 centsi0ps» MaTepuaibl o ¢usmke. http://archive.1september.ru/fiz

11. Anumaruu usudeckux oobektoB. http://physics.nad.ru/

12. XKusas ¢usuka: odygaroras mporpamma. http:/Aww.int-edu.ru/soft/fiz.html
13. ®uzuka.ru. http://www.fizika.
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