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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOIETo 00pa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHMII K pe3yJabTaTaM OCBOCHHUS Ha
yrayOnéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHO paboueit mporpaMMbl BOCIUTAHUS
u Konuenuuu npenoaBanus yueOHoro npeamera «DOusukay.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpPaBlIEHO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIMXCS K Oojee TIIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHUW, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH  oOydarmmuxci. B mnporpamme mo (¢Gu3uke yYUTHIBAIOTCA
BO3MOXKHOCTH y4eOHOTo mpenmera B peanumzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHusl.

[TporpamMma 1o (u3MKe ycTaHaBIMBAET paclpeesieHue yueOHoro Marepuaa
1o rojam oOyudeHus (IO Kjaccam), MpeuIaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOIO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMMa mo ¢u3uke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®dusrka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUH, W3ydyaeMbIX XHUMHEH, OHoJIoTHel, acTpoHOMHEH © (U3NIECKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBCHHOHAyYHYIO KapTHUHY MHpa,
IpPEeoCTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAy4HOTO METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢uznku Ha YriayOJE€HHOM YpOBHE TMPENojaracT YBEPEHHOE
BJIaJICHUE CIIeIyIOUMU KOMITETEHTHOCTSIMH, XapaKTEepPU3yIOLUMU
€CTECTBEHHOHAYUYHYI0 I'PaMOTHOCTB:

HAyYHO OOBSCHATD SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCMOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJIyYE€HUS BBIBOJIOB.

[lenn wusyueHus GU3MKH HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
omnpenenensl B Konuenmuu npenogaBanust yuyeOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnernun MunuctepcTBa npocsenieHus: Poccuiickoit deneparuu (IpoToKoa OT 3
nexadps 2019 r. Ne [1K-4BH).



[enu n3yvyenust pu3uku Ha yriryOIEHHOM ypOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUs OOyYarouuxcsi K HaAy4YHOMY H3YYEHUIO
IPUPOBI, PA3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABJICHUA O HAYYHOM METOJIe MO3HAHUS U (HOPMHpPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpoOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yueHHUsS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHupOBaHUEe YMEHUW TPUMEHATH (U3NYCCKHUE B3HAHUS W HAyYHBIC
JIOKA3aTeNIbCTBA JIJIs1 OOBSICHEHHSI OKPYKAIOITUX SIBJICHHI;

dbopMHUpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK 171 pPa3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXKHBIX  cepax Oymyiein
mpoecCHOHANTbHON  JEATEeIbHOCTH, CBS3aHHOW C (DU3WKOH, IMOATOTOBKA K
JTanbHEHIIeMy 00y4IeHHUIO B 5TOM HAlPABJICHHH,

dbopMHUpOBaHHE TOTOBHOCTH K JalibHEUIIEMy HW3y4YeHUIO (U3MKU Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIOMIMX mpoduiielr oOydeHus Ha
YPOBHE CpPEeAHET0 0011Iero 00pa3oBaHuUs.

JlocTmkeHne 3THX Ielield mporpaMMbl 10 ()U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

npUOOpETEeHNE 3HAHUW O JUCKPETHOM CTPOCHHUH BEIIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSCHATH (PM3UUYECKUE SIBJICHUS HA
OCHOBE M3Y4YEHHBIX (PH3NYCCKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUSCTBEHHBIX 3a/1a4, TPEOYIOITNX
CO37aHUSl W UCIIOJIb30BAaHUSL (PU3MYECKUX MOJENeH, BKIIOYAas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 3a7a4H;

pa3BUTHE HCCIEIOBATCIIBCKUX YMEHM: HAOIIOIATh SBJICHUS W H3MEPSATH
(bu3MYecKue BEIMYNHBI, BBIIBUTATh THIIOTE3bl U TpEjIarath SKCIIEPUMEHTATbHBIC
CIOoCcOOBI MX MPOBEPKH, TNIAHUPOBATH U MPOBOJUTH OMBITHI, SKCIIEPUMEHTATbHBIC
WCCJIEIOBAHUSI, AHATTM3UPOBATD MOTYYCHHBIC TAHHBIE U JIeJIaTh BBIBOJIBI;

OCBOCHHME NPUEMOB paboOThl ¢ uWHMOpMaIMel (U3HNUECKOTO COJSpIKaHMS,
BKJTFOYAsi MHPOPMAITHIO O COBPEMEHHBIX JTOCTHKCHUAX (DU3UKH, MHTEPIIPETAIAs U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHIH;

3HAKOMCTBO €O cdepamu MpoPECCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
GbU3MKON, U COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHXKEHHUSX
(bu3MYeCcKO HayKH.

Ha wusyuenue ¢usuku (yrinyOn€HHbIH ypOBEHb) Ha YpPOBHE OCHOBHOIO
obmrero obpaszoanust orBoauTcsi 340 ydacoB: B 7 kinacce — 102 ygaca (3 4gaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kiacce — 136 yvacos (4
yaca B HEJIEII0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KaI0IIEero Mupa.

dusnka — Hayka O npupoje. SIBiIeHUS TPUPOIBI (PJIEMEHTHI COJIEpKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHHYECKHUE,
TEIUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl ¢Gu3HUECKUX BEIWYUH.
N3mepenne Quanyueckux BeIUYMH. OTaloHbl. Pusudeckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyaa npu padoTe ¢
nabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX €AUHUIL B eMuHUIBI CH.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKHM H3y4yaloT MPUPO.Y.
EcTecTBeHHO-HAy4YHBIM METOJI TMO3HAHUS: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHn4ueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHMUSI.

dusnyeckue TpUOOpPHI U Tpolleaypa MPSAMBIX HU3MEPEHHIl aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

OmnpenenenHure NEHbI IeJICHUS IKaIbl U3MEPUTEILHOTO TTprbdopa.

N3mepeHne pacCcTOSHAN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TeNa.

Onpenenenue pa3MepoB MaibIxX Teld. MeTon psAaoB.

[IpoBeneHne HCCIENOBAHUS N0 TMPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
HIapyKa, MymeHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIBIIE BBICOTA ITYCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BellleCcTBA.

CrtpoeHue BenecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxeHne yactui BemecTBa. CBSA3b CKOPOCTHM JBWXXEHHS YacTHUI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpucTaIM4eckux) Tesl. B3auMoCBs3b MEXKy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJICKYJISIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JIBHIKECHUS.



Hab6mronenune nuddysun.

HabGntonenue sBieHnid, 0ObACHAIOMIMXCS TPUTSHKEHUEM UJTU OTTaJIKWBAHUEM
YaCTUIl BEIIECTBA.

Jlabopamopuwie pabomul u onvimaol.

Ornenka muaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).

OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS T'a30B.

OneIThl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBuskeHHe 1 B3aUMOJAEMCTBHE TeJl.

Mexannueckoe nBwxkenue. Ilyte u  nepememenue. PaBHOMepHOE w
HEepaBHOMEpPHOE JBHKEeHHE. CBOOOJHOE MaJeHHE KaK MPUMEP HEPABHOMEPHOTO
nBrkeHus: Teil. CkopocTb. CpenHsis CKOPOCTh NMPHU HEPABHOMEPHOM JIBUYKEHHUH.
Pacuér nmytu u BpeMEHU JBUKCHUA.

['padukn  3aBUCMMOCTEW BEIWYMH, OMKCHIBAIOIIMX JBIKeHHE. OOmme
MOHATUS 00 OTHOCHTENBHOCTH JABWXKEHUSA. CIOXKEHHE CKOPOCTEH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SBneHne uHEpUUHU. 3aKOH HMHEPLUUHU. B3aummopaeicTBHEe Tel Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela B
NOCTyNaTeapHOM JBWKeHUU. [lmoTHocTh BemiecTBa. CBS3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eAuHule o00bEéma BemectBa. CMecCH M CIUIABBL
[ToBepXHOCTHAs U JIMHEWHAS TIIIOTHOCTb.

Cuila Kak XapakTepucTUKa B3auMojaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBJIEHHE TATOTEHUS U CHIIA
TskecTd. CHIla TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX II0 OJHOM npsMoM. PaBHonenctByromas cuil. Crila TpeHUS.
TpeHue CKONIBXKEHUS W TPEHHE IOKOs, BSI3KOE TpeHue. TpeHue B Mpupoae u
TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.

N3mepeHne cKopoCTH MPSIMOJIMHEHOTO JBUKEHHS.

HabGmronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPY B3aUMOJICUCTBUH TElL.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CroxeHune CHJl, HaIllpaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO [BIDKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapukKa IIo
HAaKJIOHHOM IJIOCKOCTH.

Onpenenenue WIOTHOCTH TBEPIOTO TeNA.

OneITHl, JIEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pacTsDKeHHS (1edhopmarivi)
MPY>KUHBI OT TIPUII0KEHHOM CHUITBI.

OMnBbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT
CUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOUIUXCS IOBEPXHOCTEN.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

Hasnenue. Cuna naBneHusi. CnocoObl yMEHbIIECHUS U YBETUUYCHUS JaBICHUSI.
JlaBnenue rasza. 3aBUCHMOCTH JIaBJIeHHS ra3a OT OObEMa U TEeMIEpPATypHL.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackamsi.
[THeBMaTHYECKHE MAIIHBI.

3aBUCUMOCTh  JIaBJIGHHMSI  JKUJKOCTHU  OT  TJIYyOWMHBI  MOTPYXKEHUS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyasl. [ 'uapaBiandeckue
MEXaHu3Mbl. MCroJIb30BaHME BBICOKMX JABJICHHN B COBPEMEHHBIX TEXHOJIOTHSIX.
Y CcTpOKUCTBO BOJIOIIPOBOIA.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3yIIHOM 000souku 3emiu. OnbiT Toppuuennu. M3mepenue arMmochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cIoBUE BOSHUKHOBEHUS BHITAJIKUBAIOIIEH
(apxumenoBoif) cuibl, moarekanue. [lnaBanue ten. Bo3myxoraBanue.

Jlemoncmpayuu.

3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBIeHUS KUJIKOCTHIO U Ta30M.

CooOmaroryecs CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBienne nercTBUs aTMOCHEPHOTO JABIICHHUS.

Cudon.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHON B KHIKOCTb
YaCTH TeJa U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

VYciioBue miuaBaHus TeNl: IUIABAHWE WA MOTPYKEHUE TEJT B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TIIOTHOCTEW TEJIa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

HccnenoBanrie 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYXKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OnpenenieHne BBITATKUBAIOIIECH CHIIBI, IEMCTBYIOIIECH HA TEJIO, MTOTPYKEHHOE
B JKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIbI, ICMCTBYIOIIEH HA TEJIO B
YKUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKMBAIOIICH  CUIIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa ¥ OT IUIOTHOCTH KUJKOCTH.

KoncTpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEAECICHUE
€€ rpy300AbEMHOCTH.

Pazgea S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanuueckas padoTa JjIsi CUJl, HalpaBJICHHBIX BAOJb JIUHUH TIEPEMEILICHHUS.
MomHOCTS.



[IpocTeie MeXaHWU3MBI: pbIYar, BOPOT, OJOK, TOJUCHACT, HAaKIOHHAs
IJIOCKOCTh, HOKHUYHBIA MeXaHu3M. MoMeHT cuibl. PaBHOBecue priuara. [IpaBuiio
MomeHTOB. [IpuMeHeHuMe mpaBuia paBHOBeCHs pbluara K OJOKy. «30J0TO€
npaBuwio» mexanuku. KIIJ[ nmpocteix Mmexann3moB. IIpocTeie MEXaHU3MBI B OBITY,
TE€XHUKE, KUBBIX OpraHu3Max.

Mexannueckass odHeprus. KuHeTmyeckas W TNOTEHUUAJIbHAS DHEPTHS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUM B IPYroil. 3aKOH COXPAHECHUS
Y IIPEBPALLECHUS] DHEPTUN B MEXAHUKE.

Hemoncmpauyuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanne ycioBUil paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IIIOCKOCTH.

W3ydenue mpaBuiia pbryara Ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Omnpenenenne KI1/] nogBuKHOTO U HEMOABUKHOTO OJIOKA.

Omnpenenenne padbOThl CUIIbI YIIPYTOCTU MPHU MOABEME IPYy30B MPU MOMOLIH
HOJIBUYKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXPAaHEHHS] MEXaHUYECKOW JHEPTHH.

8 KJIACC

Pa3znen 6. TenioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mogenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrammueckne u amopdusie Tena. ['padeH — HOBBIM Marepuan Ijisi HOBBIX
TEXHOJIOTUIA. TEXHOJOTUM TOJYYeHHUS HCKYCCTBEHHBIX anMa3oB. OObsSCHEHUE
CBOMCTB Ta30B, JKUJKOCTEW M TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-
KMHETHUYECKOW Teopuu. [[OBEpXHOCTHOE HATSKEHUE, CMAaYMBAHUE, KAIIWLISIPHbBIC
ABJCHUS. TEIUIOBOE pacUIMPEHHE W CKATUE. 3aBUCUMOCTH JIaBJIEHUS Ta3za OT
00BEMa, TeMIIEPaTYPHI.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPEAHEH KUHETHYECKOW 3HEprueut
TEIJIOBOTO JIBUKEHHS YacTull. TeMrepaTypHbI€ IIKAJIbI.

Buytpennsis sHeprug. CnocoObl HW3MEHEHUSI BHYTPEHHEH 3HEpruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bus TeIUIoNepeAauu:
TEIUIONPOBOJIHOCTh, KOHBEKIMs, U3IydeHue. Buapl temnonepenaun B Opupoae u
TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOIIECCOB.

KonnuectBo Temnorel. YaenbHasd TEIUIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TersIoBoe paBHOBecue. 3akoH HbhioToHa-Puxmana. YpaBHeHHe TEIIIOBOTO OaslaHca.

[ImaBneHne U OTBEpACBAaHUE KPUCTALIMYECKUX BEIIECTB. Y IEJIbHAS TEIUIOTA
miaieHus. [lapooOpasoBanue u konneHncanus. Mcnapenne. Kunenue. Y nenpHas
TEIjoTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEpaTyphl  KWIEHUS  OT



aTMoc(epHoro maBieHUs. HachIeHHBI W HEHACHIICHHBIA Tap. BiaxHOCTH
BO3/yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunuumner pabotel TemnoBbix asurateneid. KIIJ| TemmoBoro nBuratens.
TeroBple ABUTATENIM M 3allATa OKPYXKarled cpeapl. TemnoBble MOTEpU B
TEIUTIOCETSX.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPIMU B MEXAHUYECKUX U TEIJIOBBIX
IIPOIIECCaX.

Hemoncmpauyuu.

HaGmnronenrie OpoyHOBCKOTO BUKEHUS.

Hab6monenne nuddysun.

HaGmiogenue sBJIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMadyuMBaHUS W
KalWJUISIPHBIX SBJICHUMN.

HaOnroenue TenioBoro pacimpeHus Ted.

W3meHeHnue naBiieHMs] raza MpPU U3MEHEHHH 00bEMa M HAarpeBaHUU WIH
OXJIAXKICHUU.

[IpaBuiia U3MepEHUs TEMIIEPATYPBL.

Bunae! Tenmonepenayn.

OxJtakieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHUJIaMHU.

CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Habnronenue kumneHus.

HaOmronenune nocTostHCTBA TeMIEpaTyphl IPU TUIABJICHUU.

Mojen TenJIOBBIX IBUTaTEICH.

Jlabopamopnvie pabomul u onvimaol.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHUS.

OnbITHI 110 BRIPAIIMBAHUIO KPUCTAIVIOB TOBAPEHHOM COJIM UJIU caxapa.

N3mepenne TtemnepaTypbl MpPH TOMOIIM JKHUAKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPHI.

OnpITel MO HAOJIIOIEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, >KUIKOCTEH H
TBEPIBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJTOHE TITTPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUS BO3JyXa OT €ro o0néMa H
TEMIIEPaTyphI.

[IpoBepka TUNOTE3bl JUHEHWHOW 3aBUCUMOCTH JIJTMHBI CTOJOMKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMITEPATYPHI.

HaOmronenne wu3MEeHEHUs BHYTPEHHEM DSHEpruM Tejla B  pe3yjbTare
Terionepeaayr U padboThl BHEIITHUX CHJI.

HccnenoBanne sBICHUS TEIJIOOOMEHAa TMPU CMENIMBAHUU XOJIOAHOW W
ropstYeN BOJIBL.

OmnpeneneHue KoJUYecTBa TEIJIOThI, MTOJTYYEHHOTO0 BOJOW MPU TEIIO0OOMEHE
C HarpeThIM METAJUTMYECKUM LIUIUHIPOM.

OnpeneneHne MOITHOCTH TEIJIOBBIX MOTEPH (3aKkoH HetoToHAa-PrxMana).



OnpenenenHue yieapHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue npolecca UCIIapeEHNs.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelabHOM TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazgen 7. JaekTpudyeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poaa 3JIEKTpUUECKUX 3apsaoB. B3aummopeicTBue
3apspKEHHBIX Tell. 3akoH Kynona.

Onextpuyeckoe mone. Hanpssxk€HHOCTH 3nekTpuueckoro mnosd. IlpunHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenune aroma. IIpOBOIHMKH, IHAJIEKTPUKA H MOJYIPOBOJHHKHA. 3aKOH
COXPAaHEHMS ANEKTPUUYECKOTO 3apsia.

DONEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B METAJIJIaX, KUJAKOCTIX U razax.

OnekTtpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HANpsKEHUE. AMIIEPMETP
Y BOJIBTMETP B LIEMU MOCTOSTHHOTO ToKa. CONpPOTUBIIEHHE MMPOBOJHUKA. Y IEJIBHOE
CONpPOTHUBJIEHUE BeniecTsa. 3akoH OMa juis yyactka nenu. [locienoBarensHoe u
MapaJyIeIbHOE COCTMHEHNE MPOBOJIHUKOB. DJIC B 11eny MOCTOSIHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3IEKTPUUYECKUX
uenen. HenHenHbIe 2JIEMEHTHI.

Pabota ¥ MOIIHOCTH SJEKTPUYECKOro TOKa. 3akoH Jlxoynsg-JleHua.
DneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJjie 3eMJIM U €ro 3HAUYE€HUE IS )KU3HU Ha 3eMIle.
OnbiT Opcrena. MarHutHoe moJie€ JJEKTpUYECKOro Toka. OnblT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHUTHOrO TOJS Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa W  ompeAesieHUE €€ HampaBJICHUS.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHoOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIIEKTPOreHEPaTOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIEMBIX HCTOYHHKAX DSHEPTHHU. DKOJIOTHUYECKHE
pOOIEMBbI SHEPTETUKHU. TOTIIMBHBIE JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTHIeCKast HHAYKIHUS.

3aKOH COXPAaHEHUS INEKTPUUECKUX 3aPAI0B.

MopaenupoBaHue CWIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C ITOMOUIBIO
OyMa)kKHBIX CYJITAHOB.



[IpoBOAHUKY U TUDIICKTPUKH.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JlencTBUs 3IEKTPUUECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbI1 pa3psin.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

Peocrar n MarasuH cOnpoTUBIIEHUN.

B3anmonelicTBrE TOCTOSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3/ICACHUS MOJIOCOB MAarHUTA.

MoenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OnbIT IpcTena.

MarnuTtHoe 1ojie Toka. DJIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DIEKTPOJIBUTaTENb IOCTOSHHOTO TOKA.

OmnbiThl Dapajes.

DIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 1O HAOMIOACHUIO JJICKTPU3AIMU TEI TpPU CONPUKOCHOBEHUU U
VHIYKIHEH.

HccnenoBanre NEUCTBUA —BJIEKTPUUYECKOTO TMOJS HA MPOBOAHUKH H
JIARJICKTPUKHU.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMnBITL, TEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €ro JIJTMHBI, IUIOMIAIU TONIEPEYHOr0 CEYEHUS U MaTepHaa.

OmnpeneneHue yaeabHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUW IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia [Jid CWJIBI TOKAa TP TMApPAJICIbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenne 3/[C 1 BHYTpEHHETO CONPOTUBIICHUSI NICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKOoHA OMa [J1s OJTHOM 1enu.

N3yueHne BOJIbTAaMIIEPHBIX XapaKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBaHUS WIH TIOJYITPOBOJIHUKOBOIO IUO/IA).

OmnpeneneHue padboOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMOM HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU X OOBEIUHEHUHU U
pa3ielieHUH.



HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJEHUCTBUS KaTYIIKHU C
TOKOM W MarHuta OT CHJIbl M HanpaBJ€HUsS TOKA B KaTyIIKE W OT HAJIHYHUS
(OTCYTCTBUS) CEpACYHUKA B KaTyIIKE.

N3ydenne 1ercTBUS MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTAaHOBKH.

OnbITEl 1O  HKCCIEIOBAHUIO  SIBJICHUS JJICKTPOMArHUTHOM  HMHAYKIIUU:
MCCIIEIOBAHUE U3MEHECHUHM 3HAYCHHS U HANPABICHUS MHIYKIUOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJCHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JBWXCHUS: TaOJIUYHBIN, rpaduueckuii, aHamuTudeckuii. Cucrema
oTc4yéra. OTHOCUTEIIBHOCTh MEXAHUYECKOTO IBUKCHMUS.

BekTopHble BENMYMHBI, ONEPAIIMU C BEKTOPAMU, MPOCKINHU BEKTOpa. Paanyc-
BEKTOP MAaTE€pUaIbHOW TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NPSAMOJIMHEWHOE  JBH)KEHHE. HepaBHOMEpHOE MNPAMOJIMHEWHOE JBUXXCHHUE.
Cpennsis 1 MTHOBEHHAs CKOPOCTH TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKCHUE. Y CKOPEHHUE
cBoOoaHOrO nagenus. OneITel [ anuies.

['padrueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MEePEMEILICHHS 1JISI IPSIMOJIMHEHOTO JBUKEHHSI.

JIBr>keHue Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

JIBrxkeHHE 1O OKPYKHOCTHU. JIMHEHHAsi CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa OOpalleHus Mpyu PaBHOMEPHOM JBUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuinbl. PaBHOI€MCTBYIOIIAA CUiIa.

[lepBsiii 3ax0H HetoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIMKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUKEeHHE TE IO OKPY>KHOCTH TMOJT IEUCTBUEM HECKOJIbKUX CHIL.

3akoH bepnymnmn u nogbéMHas cuia KpbuUla. COBpEMEHHBIE JIETATEIbHBIC
ammapartbl, CyJa Ha TMOJBOJHBIX KpPBUIbSIX, AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOUIISX. [[BrKeHHe 1moe31a Ha MarHUTHOW TTOTYIIIKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TtiaHer BOkpyr Comuua). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpy3Ku.

PaBHOBecue martepuanbHOM TOYkU. AOCOMOTHO TBEPAOE Teo. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaileHusi. MoMeHT cuiibl. LIeHTp TskecTw.



Nmnynsc Tema. M3menenue wummnynbca. HMnoynbc cuibl. Ynopyroe u
HEYyIpyroe B3aUMOJCHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTruBHOE IBUXEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManpHass YHEPTUS Tela, TTOTHIATOTO HaJl
MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus c:KaTtou npykuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHHYECKOU YJHEPTUH.

Hemoncmpauuu.

HaOnroienne MeXaHW4YeCcKOTO JBHXKEHHUSI Tella OTHOCHUTENIBHO Pa3HBbIX Tel
OTCYETA.

CpaBHeHUE MyTe€d M TPACKTOPUW JIBMOKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpoCTU U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUKECHMUSL.

HccnenoBanrie Npru3HaKoB PaBHOYCKOPEHHOTO JIBUXKCHUSI.

HabGmronenue nBM>XEHHS Tella 0 OKPY>KHOCTH.

HabGmronenne MexaHWYEeCKUX SIBJIICHUM, MPOUCXOJAIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUH OTHOCHUTEIHHO
KaOuHeTa (PU3UKH.

HabGmronenue paBHOBeCHs TeJl, CBOOOTHOTO MaJieHusI, KoJieOaHUsI MasTHUKA B
MHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHHUE MPUHIINIIA OTHOCUTEIbHOCTH.

3aBHUCHUMOCTb YCKOPEHUS T€JIA OT €T0 MACCHI U ICHCTBYIOIIEN HA HETO CUJIBL.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHue Beca Tela Mpu YCKOPEHHOM JBUXKCHUH.

[lepenaya uMItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHue UMITyJibca MpH adCOJIFOTHO HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre NMITyJIbCa MPH YIIPYTrOM B3aHMOJICHCTBUU.

Hab6mronenmne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe dHEPTUU MPU CBOOOTHOM TaICHHH.

CoxpaHeHue SHEepruu Ipyu ABUKEHUH Tella MOJ ACHCTBUEM MPYKUHBI.

Jlabopamopusie pabomel u onvimel.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa W JalbHEMIIEro paBHOMEPHOIO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

OmpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
1IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpenenieHue YCKOpPEHHUs Tejda MPU PABHOYCKOPEHHOM JIBHKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBMOKCHUHU 0€3 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU NMPU PABHOYCKOPEHHOM JBUKCHUH 0€3 Ha4aJIbHOM
CKOPOCTH IyTH OTHOCSITCS KaK PsiJi HEYETHBIX YKCEII, TO BpEMEHA OJIMHAKOBHI.

WccnenoBanne NBIKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.



HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHMSI CKOJBXEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhuieHTa TPEHUS CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOIIECH B MIPYKUHE, OT
CTeTNeHU AeQopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBMIKEHUHU Tella MO
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJBI  YIOPYrOCTH TPU  TMOABEME Tpy3a ¢
MCIIOJb30BaHUEM HEMOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIuuTyna. ['apMoHuYeckne KojeOaHus. 3aTyXaroliue KoJIeOaHus.
Boinyx1eHHbIE KosieOaHus. PesonaHc.

MaremMatnueckui ¥ NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHEpruv Inpu
K0JIe0aTEeIbHOM JBUKCHUHU.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. JJinHa BOJIHBI U CKOPOCTh €&
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. PacnpocTpaneHue u OTpaxeHue 3ByKa. ['pOMKOCTb 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WH}pa3Byk u ynbrpasByk. HcnonbszoBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpauuu.

HaOmronenne kojeO0aHMii Tel mOJN JNEUCTBHEM CHIBI TSKECTH W CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BRIHY X AEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).

Hab6mronenue natepdepenninu u qudpakiiuyd BOJIH Ha TOBEPXHOCTH BOJIBI.

Hab6mrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuwie pabomul u onvimel.

OmnpeneneHue 4acTOThl U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasTHHUKA.

Omnpenenenre 4acTOThI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanrie 3aBUCUMOCTH Tepuoja KoJIeOaH Tpy3a Ha HUTH OT JJIUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH Teproa KoJieOaHUM MPY>KMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoia KoieOaHuii Tpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OMBITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJIeOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaACHHUS.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIEe.  OJJEKTpOMarHuTHele  BOJIHBL.  (CBoMCTBa
ANEKTPOMArHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JUIsi COTOBOM CBsi3u. Panmosmokanus. Kocmmueckas
CBS3b.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BolIHOBBIE CBOMCTBa
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBoiiCTBA PJIEKTPOMATHUTHBIX BOJIH.

WuTepdepenmus u qudpaxius cBeTa.

Jlabopamopuvie pabomul u onvimol.

N3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHJIBHOTO
TenedoHa.

[IpoBeneHwme OMBITOB MO HAOIIOACHUIO HHTEPPEPECHITNH U TU(PAKIINH CBETA.

Paszgea 11. CBeToBbIe sIBJICHHS.

JlydyeBass MOJenb CBETa W TEOMETpPUYECKass onThKa. VICTOYHHMKM CBeETa.
[IpsmonuHeiiHOoe pacnpocTpaneHue cBera. 3atmeHuss ComHna wu o JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxkeHus cBeta. [locTtpoenue
M300paKeHU, CHOPMUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akoH IpejaomiieHus cBera. [lonHoe oTpaxeHue cBeTa.
Hcnonb30BaHrE MOJHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBS3b.

JImnza, xonm usywyern B JuH3e. Popmyna TOHKOM JuH3BL llocTpoeHwme
U300paKeHUd, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnrTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckomna. [ma3, Kak oOnTuyeckas cucrema.
bim30pyKoCTh ¥ 1aIbHO30PKOCT.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Jemoncmpayuu.

[IpssmMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmyyenune n300paxeHuil B IIIOCKOM 3€pKaje.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon nydeit B coOuparorieit JIMH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6emoro cBera B CIIEKTP.

[Tonyyenue 6em0ro cBeTa NpH CI0KEHUH CBETAa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.



HccnenoBaHre 3aBUCUMOCTH yria OTPAKEHHsI CBETOBOIO Jiydya OT yrjia
NaJCHUS.

N3ydeHne cBOMCTB U300pakE€HUs B INIOCKOM 3€pKale.

HccnenoBanre 3aBUCMMOCTH yIiia MIPEJIOMIIEHUS OT yTJla MMaJeHUus CBETOBOIO
Jy4a Ha TPAHULE «BO3TyX—CTEKIIOM.

[Tosryuenue n300pakeHUi ¢ TOMOIIBIO COOMPAIOLIEH JINH3HI.

Omnpenenenne (pOKyCHOrOo pacCTOSIHUS M ONTHYECKOW CHJIBI COOMparoei
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITBl 10 BOCHPUATHIO LIBETA NPEIMETOB IMPU KX HAOIIOACHUM Yepes3
L[BETOBBIE (PUIIBTPBHI.

Pa3znen 12. KBanroBble AIBJI€eHUS.

OmnbiTel Peszepdopaa u mianerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u MoriomeHne ceera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznydyeHusi. CTpoeHHue aTOMHOTO
anpa. HykionHas Moaens aromHoro szapa. M3oronsl. PannoakTtuBHBIE
npespaienus. [lepuon nmosmypacnana aroMHeIX saep. JeicTBUe pairOaKTUBHBIX
U3JTy4eHHUI Ha )KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel W dHepruu. Peaknuum cuHTE3a U
nenenus spep. Mcrounukm sHeprum ConHua u 3BE3A. SnepHas >HepreTuka.
DKOJIOrHYecKHe MpoOJIEMBbI SAEPHON IHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3ITy4YEHHUSI U MTOTJIONICHHUS.

CreKTpbl pa3IMYHbIX ra30B.

CnekTp Bogopo/a.

HabGnronenue TpekoB B kamepe Bunbcona.

PaboTta cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpauus uznydeHus NpupOIHbIX MUHEPAJIOB U IPOILYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabmroieHue CriomHbIX ¥ IMHEHYaThIX CIEKTPOB U3ITyUYEHUSI.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPIMH YACTULIBI [0 TOPMO3HOMY IYTH
(o potorpadusim).

N3mepenne paairoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb TIPEAHA3HAYEH JI CHUCTEMAaTHU3aluu
u  0000mIeHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
NpUOOPETEHHOTO NPH U3YYEHUHM BCEro Kypca (U3UKU YIIIyOJIEHHOTO YPOBHS, a
TaK>Ke JJIs1 IOJrOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (PU3HUKeE.

B nmponecce wu3ydeHHss JaHHOTO MOIYJSI PEATU3YIOTCS M TOJyYaroT
JanbHeilee pa3BUTUE YydeOHble JCHCTBUSA, OOecneunBarouue JOCTUXKEHUE
NPEAMETHBIX W METalpeAMETHBIX PE3yJbTaToB OO0ydeHUs, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH: OOBSCHEHUE U ONKCAaHUE SBJICHUI HA OCHOBE



NpUMEHEHUs (U3NYECKUX 3HAHUU, MCCIENOBATENIbCKUE NEHCTBHUS (BBIABHKEHUE
TUIIOTE3, ITOCTAaHOBKA LIEJIM M IUIAHWPOBAHUE MCCICAOBAHUS, AHAINA3 JAHHBIX U
IIOJIy4Y€HHUE BBIBOJIOB).

[IpenmoutuTenbHON  QOpMON  OCBOCHHST MOIYJNA SIBISETCS TMPAKTUKYM,
IIporpamMma KOTOpOro BKIIFOUYAET:

penieHue 3a1ad, OTHOCSIIMXCA K PasIMUHBIM pa3fellaM M TeMaM Kypca
($U3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLINX COJEPKAHNE PA3HBIX Pa3/IEloB;

BBITIOJTHEHHE JIA0OPATOPHBIX PabOT M OMBITOB (BKIIIOYAsi paOOTHI M OMBITHI U3
IEpEeYHEeN K pasfenaM Kypca) B YCIOBHUSAX CAMOCTOATEIBHOIO IIJIAHUPOBAHUS
MPOBEJICHUS UCCIIETOBaHMs, BEIOOpa 1 000CHOBAHUS METOAA U3MEPEHHSI BEIHUHNH,
COOPKH 3KCIIEPUMEHTAJIBHON YCTaHOBKU;

BBITNIOJIHEHHE MTPOOJIEMHBIX 3a/1aHUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl MO €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rpyNIIOBBIMU WM UHIUBUIYaIbHBIMUA IPOEKTAMU, CBSI3AHHBIMHU C
coJiep;KaHueM Kypca (QU3HUKH.

N3ydyeHne MOBTOPUTENbHO-0000IAOMIETO MOAYJS MOKET 3aKaHUYMBATHCA
IIPOBEICHUEM JHATHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIIOYAIOIIEH 3a/laHus Pa3HOrO YpPOBHS CIIOXHOCTH. Pe3ynbTaTbl BBINOIHEHUS
JUarHOCTHYECKON pabOThl MOTYT MTOKa3bIBaTh CTEIIEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TIOCYJapCTBEHHOMY JK3aMe€Hy 1o (u3MKe, a  Takxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e l)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3HKOB;

o 2)2pasrxcoanckozo u Oyxo8Ho-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3THUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXKEHUN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uyennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KaK MOIIHOTO HWHCTPYMEHTa
[IO3HAHHUS MHPA, OCHOBBI PAa3BUTUS TEXHOJOTUHM, BAXKHEHILIEHW COCTaBIAIOLLECH
KYJbTYPHI,

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HbBIX
MpEeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAy4YHOU JIF0OO3HATEILHOCTH, HHTEpPEca K HCCIEA0BATEIHLCKOM
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypul 300p06va u IMOUUOHATLHO20 O1AZONOYYUUA:

OCO3HAHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBWJ O€30MacHOro TIOBEJCHUSI Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKUM U TEIUIOBBIM O0OOpYyJOBaHUEM B
JIOMAITHUX yCIIOBUSX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

e 6)mpyooeozo eocnumanus:



AKTUBHOE YYacTH€ B pPEIICHHM MPAaKTUYECKUX 3ajay (B pamMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIu, ropoja, Kpas) TEXHOJOTUYECKON M COIMATbHOM
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ PU3NUECKUX 3HAHHM;

HHTEpEC K MPAKTUYECKOMY U3YUYEeHHUIO Mpodeccuit, CBSI3aHHBIX C (PU3UKOMH;

e 7)IK0102UYEeCKO20 60CRUMAHUSA:

OpHEHTAIlMsS HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS peIieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMICH Ccpeibl, ITUTAHUPOBAHUS TIOCTYIIKOB H OIICHKA WX
BO3MOJKHBIX TTOCJIEACTBUM JIJIsI OKPYKAIOIIECH CPEJIbI;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX IMpoOJieM MU IMyTer HX

pelieHus;
e 8)adanmayuu K U3MEHAIOWUMCA YCI08UAM COUUATILHOU U RPUPOOHOU
cpeowl:

HOTPEOHOCTh BO B3aUMOJICUCTBUU TIPU BBIIOJHEHUH MCCIEAOBAHUN U
IPOEKTOB (PU3UYECKON HANIPaBIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSM JAPYTUX;

NOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NeSATEIbHOCTD;

NOTPpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, OHATHUS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00JIaCTH
bu3uKy;

IUIAHUPOBAHUE CBOEr0 pPAa3BUTUA B NPHOOPETEHHH HOBBIX (U3UUYECKUX
3HAHMU;

CTPEMJICHHE aHAJIN3UPOBATh U BBISIBIISITh B3aUMOCBSI3U IIPUPO/IbI, 00IIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYKAIOUIYIO Cpexy,
BO3MOYKHBIX IJI00AbHBIX TOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOSHHUS TporpaMMbl IO (PHU3WKE HAa YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHbIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aeicTBUA:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKH  OOBEKTOB
(s1BIEHUIN), KIIACCU(PUITUPOBATH HX;
BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHUBOPEUMS B pacCcMaTpuBaeMbIX ¢akTax,
JTAHHBIX ¥ HAOIIOJIEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;



BBISIBJISIT TPUYMHHO-CIECCTBEHHBIE CBA3M TNPU H3YYCHHH (PUIUUECKUX
SBJICHMA M IIPOLIECCOB, J€JaTh BBIBOJAbI C HCIOJIb30BAHUEM JIEIYKTUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOYEHHWH, BBIABUraTh THUIOTE3bl O  B3aHUMOCBSI3SX
(bu3NYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMpATh CHOCOO pelieHust yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHUS, BHIOOp HanOoJiee MOIAXOASILIErO C
Y4ETOM CaMOCTOSITEJIBHO BBIICJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

HCITIOJIb30BATh BOIPOCHI KaK MUCCIIE0BATENIbCKUI HHCTPYMEHT MTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIHLHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXKHBIM
(bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PU3NICCKOTO SBIICHUS;

OLIEHMBATh Ha MMPUMEHUMOCTh U IOCTOBEPHOCTh MH(POPMAIIHIO, TTOTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMSI WJIN DKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

IIPOTHO3UPOBATh BOZMOXHOE JAJIbHEWIEE Pa3BUTHE (PU3HUECKUX MPOLECCOB,
a TaK)Xe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora ¢ nndopmanmueii:

IPUMEHATh PA3JIUYHBIE METOJbl, HHCTPYMEHTBl M 3alpOChl NpPU TOHCKE H
oTOOpe MH(POPMALIUU UK JAHHBIX C YYETOM MPEASIOKEHHON yueOHOH (hrU3UUECKOit
3a]a4H;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHMUS;

OLICHMBATh HAIEKHOCTh HMHMOPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yUUTENEM UIH CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBlICHUS
uHbOpMallMl W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
JyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAILUSIMU.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuana, pe3yJbTaTOB JIabOpaTOPHBIX
paboOT W TIPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOH TEMBI WU
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pCIICHWE 3aJa4d MW  IOJJCpKaHUuE
OJ1aroKesIaTeILHOCTH OOIIEHHUS;

COTIOCTaBIISAITh CBOU CYXKJICHUSI C CYXICHUSMU IPYTUX YYACTHUKOB JTUAJIOra,
OOHapy>KUBaTh PAa3IMUNE U CXOJCTBO MO3UITHI;

BBIPQKATh CBOKO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3YJbTAThl BBHITOJHEHHOTO (DH3MYECKOTO OITbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);



NOHMUMATh M HCIOJb30BATh NMPEUMYILECTBA KOMAHAHOW W WHAUBUIAYAJIBbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATh LEIN COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh JAEUCTBUS IO
e€ JMOCTWKEHUIO: paclpelesiaTh poJid, OOCYXAaTb MPOLIECCHl M PE3yNbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBIIIOJIHATh CBOKO YacTh padOTHI, TOCTUIas KadueCTBEHHOTO PE3yJbTaTa o
CBOEMY HANpaBJICHUI0 U KOOPAUHUPYS CBOM JCHUCTBUA C APYTMMH WICHAMH
KOMaH/1bl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(hOPMYITHMPOBAHHBIM YUYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryisiTuBHBIC YHUBepCaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusamnus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOUIUX IS
perieHus pU3NIECKUX 3HAHMIM;

OPUEHTUPOBAThCA B  Pa3IUYHBIX  MOAXOAAX  MPUHATHS  PEIICHHM
(MHIUBUYaIbHOE, IPUHATHE PEIIEHUS B IPYIIIE, IPUHATUE PELICHUN IPyIION);

CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM pelieHHs] (PU3NYECKON 3ajauu WIn
IUIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIpeIjiaraéMble BAPUAHTHI pELICHUM;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjiaH €€ U3MEHEHNS],

OOBSACHATh  MPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS)  PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YMCIE B XOJ BBIOJHEHUS
(GU3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEJBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUTh c€0s1 HA MECTO JIPYroro 4eyoBeKa B XOJE CHopa WM JIUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro.

npHU3HaBaTh CBOE MPABO HA OLIMOKY MpPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSIX HA HAyYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHIty 00y4eHus @ 7 Kiacce IpeAMETHBIE PE3yNIbTAaThl HA YTITyOJIGHHOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCITIOJIB30BATh MOHATHUS: (PU3NUYECKHE M XUMHUYECKHUE SIBIICHUS, HaOJII0ICHHUE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHMIBI (U3UYECKUX BEIMYUH, aToOM,
MOJIEKYJIa, arperaTHble COCTOSHUS BeliecTBa (TBEpHAOE, JKUIKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJMHEHHOE),



TPAeKTOPHs, paBHOACUCTBYIOIIast cuil, nedopmanus (ympyras, IUIacTHYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBL;

YBEPEHHO pa3nuuath siBieHus (auddysus, TemioBoe ABMKEHHUE YaCTHII
BEILIECTBA, PABHOMEPHOE [BW)KECHUE, HEPABHOMEPHOE JIBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIJIEHHON OChIO BpalICHUS,
nepenavya JaBlIeHUS TBEPABIMH TeJaMH, >KUIKOCTIMHU U Ta3aMH, aTtMochepHoe
JABJICHUE; TJIaBaHUE TeJI, IPEBPAILECHHS] MEXaHUYECKOW SHEPIUN) IO OMMCAHUIO HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
busnUecKoe SIBICHHUE;

pacro3HaBaTh  NPOSBICHHE  M3YYEHHBIX  (U3HYECKUX  SIBICHUH B
OKpy’XaroImeM Mupe (B TOM 4ucie (U3NYECKUE SBICHUS B MPHUPOJE: MPUMEPHI
JBW)KCHUS C PA3IMYHBIMA CKOPOCTSMM B XKMBOW M HEXUBOW IPUPOJIE, NEUCTBUE
CHJI TSKECTH, TPEHUs, YIPYTOCTH B IPUPOJIE U TEXHUKE, BIMSIHHUE aTMOC(EPHOTO
JIaBJICHUSI Ha JKUBOM OpraHusM, IJIaBaHHE pbIO, pblYard B TeJle YeJIOBEKa), NpHU
TOM MEPEBOJAUTH MPAKTHUECKYIO 3aJady B y4e€OHYIO, BBIACNATH CYLIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUII;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJ W (PU3UYECKUE SIBICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BELIECTBAa, BpeMs, IYTh,
CPEIHssI CKOpPOCTb, CHJIa YIPYTrOCTH, CHWJIa TSDKECTH, BEC Tella, CWIA TPEHUS,
JABJIEHUE TBEPIOIO Tela, JABJICHUE CTOJI0A YKUIKOCTH, BBITAJKHUBAIOLIAS CHUIIA,
MexaHu4eckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PUUIHEHT
MOJIE3HOTO JIEUCTBUSA MEXaHU3MOB, KUHETUYECKasl M IOTEHIMAIbHAsL SHEPTUs ), IPU
ONKCAaHUU TMPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uxX OOO3HAUCHUS U EIUHUIBI (U3UYECKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSA3BIBAIOLIUE JIAHHYIO (DU3UUECKYIO BEIMYHMHY C IPYTUMU BEITUYUMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MUECKUE SBJICHHS U IPOLECCHI,
WCIIOJIb3YsI TIPAaBWJIA CIIOKEHHSI CHJI (BIOJIb OJTHOM TIpsiMOif), 3aKkoH ['yka, 3aKoH
[lackansg, 3akoH Apxumena, MPaBUIO paBHOBECHs pblyara (010Ka), «30J0TOe
paBUJIO» MEXAaHUWKH, 3aKOH COXpPAHEHUS MEXAHMYECKOW DJHEpPruu, MpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alUCBHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEalbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJCNATh TMPU HTOM CYHIECTBEHHbIE M BTOPOCTEIICHHbIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SABICHUMN, MPUMEHITh (PU3UUECKUE MOJICIIN I OOBICHEHUS
(bu3MYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a1a4;

OOBACHATH (PU3NYECKHUE SIBICHHUS, POLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMii MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIHEe YHUCICHHOTO OLICHUBAHUS
XapaKTEPHBIX 3HAUYECHUN (PU3NYECKHX BEJIUYHUH, MPU STOM BHIOMpATH aJIEKBATHYIO
($uU3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICICTBEHHBIE CBSI3U M BHICTpAUBaTh



JOTUYECKYI0 LENOYKY pACCYKIECHHMM C ONOpOM Ha W3Yy4YEHHBIE CBOMCTBA
bu3NYeCcKuX SIBICHUM, (PU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

pemaTh pacdy€THble 3aauu (B 2—3 ACHCTBHS) MO M3yyaeMbIM TeMaM Kypca
¢bu3uKy, BRIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIEINb, C UCIIOIb30BAHUEM 3aKOHOB
U (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHE BEIMYMHBI, 3alMUCHIBATH KPATKOE YCIOBUE
U Pa3BEPHYTOE pELICHHE 3aJaud, BBIABIATH HEAOCTAIOIINE WM H30BITOUYHBIE
JnaHHbIe, OOOCHOBBIBATH BHIOOpP METOJa pELIEHUS 3aJadyd, MCIOJIb30BaTh
CIIPaBOYHBIE JaHHBIE, TPOBOJUTH MaTeMaTUYECKHE MPeoOpa3oBaHUS U PACUETHI,
OLICHMBATh PEATMCTUYHOCTH MOJYYEHHOTO 3HAYEHUs (PU3NYECKON BETUYUHBI U
OTIPEIENATh PA3MEPHOCTh (PUBNYECKOM BEJIMUYMHBI, MOJTYYECHHOM MPH PEIICHUU
3a]1a4u;

pacro3HaBaTh MpOOJEMbl, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH
bu3MUecKuX METOJI0B, M TpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellleHus, B
OMMCAaHWU  HUCCIEJOBAaHMS  pACIO3HABATh  MPOBEPSIEMOE  IMPEIANOI0KECHUE
(rumotesy), UHTEPIPETUPOBATH MOJIYUCHHBIN PEe3ybTAaT;

MPOBOAUTH OMBITHI 10 HAOIIOJEHUIO (PU3UYECKUX SIBJICHUN WU (PU3NUECKUX
cBOMCTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIIUH,
M3MEHEHHE CKOPOCTH MPHU B3aUMOJIECHCTBHM TEJN, MEpeiada JaBJICHUS KUIKOCTHIO
U Ta3oM, MpOSIBICHUE JEHUCTBUsSI aTMOCGHEpPHOTO JaBJCHUS, JIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOpPMYJIMPOBATh MPEIANOJIOKEHUE (TUMIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOAEHUH, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOIO
Habopa 00opyoBaHus U (HOPMYITUPOBATH BHIBOIBI;

MPOBOJUTh TMpPSAMbIE M KOCBEHHbIE HW3MEPEHHUS (DUINYECKUX BEIUYUH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuiia, TeMIiepaTypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOIO Tella, CHJIA TPEHHUS CKOJIbKEHHS, JaBJICHHUE
BO3/lyXa, BBITAJIKMBAIOLIASl CHJIA, JEUCTBYIOIIAs Ha MOTPYKEHHOE B MKUIAKOCTh
Teno, KOAI(PPUIMEHT TOJIE3HOTO  JIEWCTBHS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
MeToJa HM3MEpeHHs, (DUKCUPOBATH IMOKAa3aHUsl MPUOOPOB, HAXOJUTH 3HAUCHUE
U3MEPSIEMON BEJIMYMHBI C TOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OIICHUBATh MOTPEITHOCTh U3MEPEHUM;

MIPOBOJAUTH HECJIOKHBIE IKCIIEPUMEHTAIBHBIE HCCIEI0BAaHUS 3aBUCHUMOCTEU
bu3MYeCKUX BEIUYUH (3aBUCHUMOCTUA TMYyTH PABHOMEPHO JBIDKYIIETOCS Tela OT
BPEMCHU JBWIKCHMS Tejla, CHIbl TPEHUS CKOJBXEHUS OT CHJIbI HOPMaJbHOTO
JIaBJICHHS, KauecTBa OOpaOOTKM TOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIBI
TPEHHUsI OT IUIOIIAJA CONPUKOCHOBEHUS TE€J, CHJIbl YNPYrOCTH OT YHAJIMHEHUS
MPY>KUHBI, BBITAIIKUBAIONMIEH CUJIBI OT 00BEMa MOTPYKEHHOM YacTH Tela M OT
TJIOTHOCTH KHUAKOCTH, €€ HE3aBHUCHUMOCTHU OT IUJIOTHOCTH Te€Ja, OT TIIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TENO, YCIOBUHN TJIaBaHUsS TEJ, YCIOBUM paBHOBECHS pbluara
u OJIOKOB): COBMECTHO C YyuuTenaeM (OpMyIUpoBaTh 3aqadyy U THUIIOTE3Y
UCCIIEIOBAHUS, CAMOCTOSITEJIbHO IUJIAHUPOBATh MCCIIEA0BAaHUE, CaMOCTOATEIIBHO



coOHpaTh HKCHEPUMEHTAIBHYIO YCTAHOBKY C MCIOJIb30BAHUEM WHCTPYKIUH,
MIPEICTABIIATH MOTYyYEHHBIE 3aBUCUMOCTU (DU3NYECKUX BEJIMYHMH B BUAC TAOIUI] U
rpauKoB, OIICHUBATh IMOTPEUTHOCTH, JEJNaTh BHIBOABI IO pe3yJbTaTaM
HCCJICIOBAHUS;

coOmoaTh TpaBWJIa TEXHUKW Oe3omacHoro Tpyaa mnpu pabore ¢
71a00paTOPHBIM 00OPYIOBAHUEM;

YKa3bIBaTh IPUHIIUIIBI IEUCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETp, COOOIIaroIMecss Cocyabl, OapoMeTp, pblyar,
MOJABMIKHBIN U HETIOJBI)KHBIN OJI0K, HAKJIIOHHASI TUIOCKOCTh;

XapaKTepHU30BaTh MPUHIIMIBI IEHUCTBUS U3YYCHHBIX MPHUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX IMPOIECCOB C OMOPOW HAa HUX OMUCaHUs (B TOM
YHUCIIe: TMOIIMTUITHUKHA, YCTPOUCTBO BOJOMPOBOAA, THAPABIMUECKHUI TIpecc, cu(oH,
MaHOMETp, BBICOTOMEp, TMOPIITHEBOM HACOC, apeoMeTp), HUCIOJIb3yS 3HAaHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (PU3UUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl MU CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOUCTB, HU3MEPUTEIIbHBIX NPUOOPOB M TEXHOJOTUUECKUX TMPOIECCOB MpHU
pelieHn y4eOHO-TIPaKTUUECKUX 3a]1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3UYECKUX 3HAHWM B MOBCEIHEBHOW >KU3HU JJIsI 0OecreUeHUs
0€30MacHOCTH MPU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUsI 37I0pOBbS U COOJIOACHHUS HOPM SKOJOTUYECKOTO TIOBEACHHUS B
OKPY>KAIOIIEH CPEE;

OCYHIECTBIATH OTOOP MCTOUYHUKOB MH(GOpMAINK (HU3UIECKOTO COACPKAHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYNHMPYs TTOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIIUXCSl 3HAHUM W MyTEM CpPaBHEHMS Pa3JIMYHBIX HCTOYHUKOB BBIJCISATH
uHdopMaIuio, KOTOpas SBISETCA MPOTUBOPEYMBOM WU  MOXKET  OBITh
HEJ0CTOBEPHOM;

WCIIOJIb30BaTh TPHU BBHITIOTHEHUM YYEOHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro cojep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpChl CETH
WNutepHer, BiageTh MNpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKu U3 0JHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37laBaTh COOCTBEHHBIE KpaTKHE IMUCHMEHHBICE M YCTHBIC COOOIECHUS Ha
OCHOBE 2—3 HMCTOYHUKOB WMH(OpManuu (HU3NYECKOro COJACpPKaHMsS, B TOM YHUCIIE
MyOJIMYHO JIeJIaTh KPAaTKHUE COOOIIECHUS] O pe3yJibTaraX MPOEKTOB WM YYEOHBIX
WCCIIEIOBAHUM, NPU 3TOM TPaMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUHWHBINA
anmapar Kypca (GU3UKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINECH;

IpU BBIMOJHEHUW YUYEOHBIX TMPOEKTOB W HWCCICAOBAHHUM pacTpeesTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUM C MOCTaBJIEHHBIMU 3aja4aMu, CIEIUTh 3a
BBITIOJTHEHHWEM IIJlaHA JICMCTBU, aJ€KBAaTHO OIGHMBATh COOCTBEHHBIM BKJIAJl B



ACATCIIBHOCTb  I'PYIIIbI, BbICTpAMBATh KOMMYHHKATHBHOC BBaHMOHeﬁCTBHe,
YUUTBIBAA MHCHUC OKPYXKarOINX.

K xoHny oOyueHuss ¢ 8 knacce npeaMETHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

UCITIOJIB30BaTh MOHATHS (Macca U pa3sMepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB UM MOJIEKYJ, arperaTHble COCTOSHUSI BELIECTBA, KPUCTAUIMYECKUE U
amop(HBbIe Tea, HACBHILEHHBIM M HEHACBIIEHHBIM Iap, CIOCOObl M3MEHEHMS
BHYTPEHHEH »JHEpPruM, »JJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsii, IPOBOJHUKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HCTOYHUKH MOCTOSSHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE TOJIsl, ONTHUYECKas CUCTeMa) U CHMBOJMYECKUU S3BIK (PU3UKH TIPU
pelIeHNN y4eOHBIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO pa3inyarh SBJICHUS (TEIIOBOE pacIIUpeHHe (CxKaTHe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAayMBAHHUE, KANWJUIAPHBIC SBJICHMS,
UCIIapeHue, KOHAECHCAlUs, IUIaBICHUE, KPUCTAILIM3ALMS, KUIIEHHUE, CIOCOObI
TerUIonepeaayr (TermIonpOBOAHOCTb, KOHBEKIIMS, U3IyUYEHHUE), TEIUIOBbIE MOTEPH,
NIEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3aps/OB, JACHUCTBUS JJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJCHCTBUE MarHUTOB, JEHCTBUE MArHUTHOTO I1OJIS Ha
IPOBOJHUK C TOKOM) IO ONHMCAHMIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUYECKOE SIBJICHUE;

pacro3HaBaThb  MPOSIBICHHE  HM3YYEHHbIX  (U3MUECKUX  SBJICHUM B
OKpyXXalIleM Mupe (B TOM 4yHucle (QU3MYECKHe SBJICHUS B IMPUPOJE:
IIOBEPXHOCTHBIE W KallWJULSIPHBIC SIBJICHHUS B IPUPOJE, KPUCTAUIBI B IPUPOJE,
nznyuyenue CoJlHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TymMaHa, WHEs, CHEra, JJICKTPUYECKHE SBJIIEHHUS B arMmocdepe, 3IEKTPUYECTBO
KUBBIX OPTaHW3MOB, MarHUTHOE ToJie 3eMJIH, Apei( MOI0COB, POJIb MATHUTHOTO
nosisi Uil KU3HUM Ha 3emie, MOJSIPHOE CHUSHUE), TpU O3TOM MEPEBOIUTH
NPaKTUYECKYI0 3a/Jadyy B Y4YEOHYIO, BBIJIEHATh CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) GU3NYECKUX SIBICHMII;

ONMKCHIBATh HU3YYEHHBIE CBOMCTBA TeNl W (PU3UYECKUE SIBICHUS, UCIOJIb3Ys
¢usznyeckue BENUYMHBI (TeMmmepaTypa, BHYTPEHHSSI SHEprus, KOJUYECTBO
TEIUIOThl, paboTa ra3a, yielibHas TEIJIOEMKOCTh BEIECTBA, YJENbHas TEIIoTa
IUTABJICHUS, YZENIbHAs TEIUIOTa MapooOpa3oBaHUs, YIEJbHas TEIUIOTAa CrOPaHUs
TOIUIMBA, KOA(DPUIIMEHT MOJE3HOTO EUCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQXXHOCTh BO3JYyXa, DJJIEKTPUYECKH 3apsi, CHJla TOKa, JJIEKTPUYECKOE
HaIpsDKEHUE, COINpOTHBIIEHUE NpoBoAHMKA, DJ[C B LenM MNOCTOSHHOTO TOKA,
AIIEKTPUYECKOE YJEeIbHOE COMPOTUBJICHHE BeUIeCTBa, padoTa W MOUIHOCTh
AIEKTPUYECKOT0 TOKA), MPU OMUCAHUU MPABUILHO TPAKTOBATh (PU3HUECKHUI CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsI M €IUHULLI (PU3NYECKUX BEIUYMH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUUYHMHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;



XapaKTEepU30BaTh CBOMCTBAa Tel, (U3WYECKUE SIBICHUS H IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEIIECTBAa, ypaBHEHHE TEIUIOBOrO OaiaHca, 3aKOH COXpPAaHEHUS 3JIEKTPHUECKOTO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPINO3UUUU 3JIEKTPUYECKUX MOJIEH, 3aKOH
Owma nnst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 11enH, 3aK0H
Jxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pPa3iudarTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA U €T0 MaTEMaTUYECKOE BhIPAKCHNUE;

CTPOUTH MPOCThIE (PU3UUYECKHE MOJEIU pealbHBIX OOBEKTOB, MPOILIECCOB U
ABJICHUM, BBIAECIATH IPU HSTOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh (U3UUECKUE MOJCIHU JJIs1 OOBICHEHUS
(bU3UYECKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;

OOBSCHATH (PU3UUYECKUE SIBJICHHUS, TIPOIECCHI U CBOWCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3a7]aud, B TOM YHCIE TPEOYIOIMIUE YHCICHHOTO OlLICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PUBMYECKUX BEJIMYMH, IPU 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITE MPUUYUHHO-CIICICTBEHHBIE CBS3U U BBICTPAUBATH
JOTMYECKYI0 ILEMOYKY PACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
bu3nUecKux SBICHUM, PU3nYecKue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIH;

YBEPEHHO pelaTh pacy€THbIe 3adaud (C omopod Ha 2—3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (PU3MKH, BbIOMpas aJeKBATHYIO (PU3NYECKYIO MOJEINb, C
UCIIOJB30BaHUEM 3aKOHOB W (POpMYJ, CBSI3bIBAIONMIUX (DU3NYECKUE BEJIMYUHBI,
3alUChIBaTh KPaTKOE YCJIOBUE M pa3BEPHYTOE PEIICHUE 3aaud, BBISBISATH
HEJIOCTAOIINE WJIM U30BITOUHBIE JIaHHBIE, 00OCHOBBIBATH BHIOOP METO/A PEIICHUS
3a/1a4ud, HCMOJIb30BaTh CIIPABOYHBIC [IaHHbIC, MPUMEHITH METOAbl AaHaIn3a
pa3MepHOCTEN, UCTOIB30BaTh I'paUUECKUE METOMbl PEIICHUS 3aJ]ay, MPOBOIUTH
MaTeMaTU4YeCKHe TMpeoOpa3oBaHUsi W Pacu€Thl, OIEHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (DU3UYECKON BEIMYMHBI W OMPENETsTh Pa3MEPHOCTh
(bU3MYECKOM BEIMUMHBI, TOTYYEHHOM MPU PEIICHUH 3a/1a4H;

pacrio3HaBaTh MpoOOJEMbl, KOTOPbIE MOXXHO PEIIUTh MPU TOMOIIH
bu3nYecKux METOJO0B, M Tpejjiarath OPUEHTHUPOBOUHBIA CIIOCOO peElIeHUs, B
ONMMCAHWM  WCCJIENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  MPEANOJI0KEHHE
(TUIOTE3y), UHTEPIPETUPOBATH MOTYUCHHBIN pE3yIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MIECKUX
CBOMCTB Tel (KamwUIpHbIE SBJICHUS, 3aBUCHUMOCThH JABJICHHS BO3JyXa OT €ro
o0béMa M TeMmIlepaTypbl, CKOPOCTH IIpoOIlecca OCThIBaHUSI (HArpeBaHus) TpHU
M3JIy4YEHUHU OT IIBE€Ta H3JIyYarolied (MOrIolameil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHHS] BOJBI OT TEMIMEPATYpPhl KUJIKOCTH M IUIONIAAM €€ IMOBEPXHOCTH,
ANIEKTpU3alUs TE€I U B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIU3allisl MATHUTHBIX MOJIEH TTOCTOSIHHBIX MarHUTOB,
JIEWCTBUSL MAarHUTHOTO TIOJISI Ha TIPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJIBUTATENSI TMOCTOSHHOTO TOKA): (POPMYJIMPOBATH MPOBEPSIEMOE



npeanosiokeHne  (TUImoTesy) O  BO3MOXHBIX — pe3ysibTaTaXx  HaOMIOICHUH,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OTKCHIBATh XOJ1 OTbITa U (POPMYITHPOBATH BHIBOJIBL;

NPOBOANUTH TPSMbIE ¥ KOCBEHHBIC HW3MEpEHHUs (PU3MYECKHX BEITUYHH
(TemriepaTypa, OTHOCHUTENbHAs BIAKHOCTH BO3JyXa, CHJa TOKa, HaIpsDKCHUE,
ylenabHas TeIIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIH30BAHUEM aHAJIOTOBBIX U ITU(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOp METOJa HM3MEpPEHUs, (PUKCHPOBATH TOKa3aHUS
npuOOpPOB, HAXOAUTH 3HAYCHUE U3MEPSEMON BEIIMYUHBI C MTOMOIIBIO YCPETHEHUS
PE3YNIbTaTOB CEPUU U3MEPECHHIA 1 OIICHUBATh MOTPEIIHOCTh U3MEPEHUH;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE MCCIIECOBAHUS 3aBHUCHUMOCTEH (PU3UUECKIX
BEJMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0b&Ma M HarpeBaHUs WU
OXJIAKICHMSI, UCCIIEI0OBAaHUE SIBICHUS TEIUI000MEHa IPU CMEIIMBAaHUH XOJIOJHOMN U
ropsiueid  BOABI, 3aBUCHUMOCTb COIIPOTUBJICHHUS MPOBOJHUKA OT €ro JJIHHBI,
IUIOIIAIA  TOMEPEYHOTO CEYEeHHsS ¢ yAETBHOTO COMPOTHUBICHHUS BEIIECTBA
MIPOBOIHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIpPSDKCHUSA Ha
MIPOBOIHUKE, MCCIIEOBAHNUE IOCIEIOBATENIFHOTO W MapaJJICIbHOTO COEIMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNleM (QOpMYyIUpOBaTh 3a7adyy U THUIIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
IPECTaBISITh MOJTYYCHHbBIE 3aBUCUMOCTH (DPM3HUECKUX BEJIWYUH B BUJAC TAOJHUIl U
rpaUKoOB, OLEHUBaThb MOTPEIIHOCTH, JeJaThb BbIBOJBI IO pe3yibTaTaM
UCCIIEIOBAHMSI;

coOroaTh mpaBwiia Oe3omacHoro Tpynaa mnpu padbote ¢ 1abopaToOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmHcaHus (B TOM
YuCclie: CHUCTeMa OTOIUIEHHUS JIOMOB, TMUTPOMETp, MapoBasi TypOWHa, aMIIepMeTp,
BOJIbTMETP, CUETUYHK AIEKTPUUECKON IHEPTHH, dIEKTPOOCBETUTEIbHBIC MPUOOPHI,
HarpeBaTelIbHble  3JEKTPONpUOOpbl  (MIPUMEpPBI), MPEJOXPAHUTENIHM U HX
OpUMEHEeHHe B OBITY W TEXHHUKE, NPUMEHEHHE TMOCTOSHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb MOCTOSHHOTO TOKA), MCIOJb3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UUECKHE 3aKOHBI H
3aKOHOMEPHOCTH,

pacrmo3HaBaTh TPOCTHIE TEXHHYECKHE YCTPONCTBA W HW3MEPHUTEIBHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHbIM PUCYHKaM (GKUIKOCTHBIM TEpPMOMETD,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKHX  Lemed ¢
MOCTIE/IOBAaTEIbHBIM M TAPaJUICTbHBIM COCJUHEHHEM DJIEMEHTOB, pa3iuyas
YCIIOBHBIE 0003HAUEHUS AIIEMEHTOB AJIEKTPUUYECKUX IIETIeH, UCIIOJIb30BaTh CXEMBI
U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB, U3MEPHUTEIBHBIX



npuOOpPOB M TEXHOJOTUYECKUX TPOILIECCOB MPU PEIICHUU y4eOHO-TIPAKTUYECKUX
3a/1ay;

IPUBOJUTH MPUMEPHI (HAXOAUTHh WH(GOPMALIUIO O MPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3UYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU I OOecredeHus
0e30MacHOCTH TPU OOpaIllEeHUH C MPUOOpaMHU U TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTMYECKOIO IOBEACHHUS B
OKpYKaIoLIEH CpeIe;

OCYUIECTBJIAThH MOUCK MH(pOopMauu Gunyeckoro cojepxxanusi B Unrepuere,
CaMOCTOATENbHO (OPMYJIHMPYST TOHCKOBBIM 3ampoc, Ha OCHOBE MMEIOIIUXCS
3HAHUM U CpPaBHEHHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBIJEIATH MH(MOPMAIIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

UCIIONIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO
auTepaTypy (pU3MUecKoro coaepiKaHus, CIpaBOYHbIE MaTepUaibl, PECYPChl CETU
WuTepHer, BianeTh Npu€MaMU KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHbIE IMCBMEHHBIE M KpaTKUE YCTHBIE COOOIIECHUS,
000011as nH(HOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOr0 CONEpkKaHUS, B
TOM  4Yuclie MNyOJUYHO  MPEACTaBIATh  PEe3ysbTaThl  IPOEKTHOM — Win
WCCJIEIOBATENBCKON JEATEIBHOCTH, ITPH 3TOM I'PAaMOTHO MCIOJIb30BATh H3yYEHHBIN
NOHATUUHBIM  anmapar  Kypca  (U3MKHA, CONPOBOXAATb  BBICTYIUICHUE
MPE3CHTAIUEN;

IPU BBINOJIHEHUU YYEOHBIX MPOEKTOB U HUCCIENOBAHUM (PU3NUECKHX MPOLIECCOB
pacnpenensaTb OOS3aHHOCTH B TPYINIE B COOTBETCTBUM C IOCTaBJIECHHBIMU
3aJlayaMy, CJIEIWTHh 32 BBIIIOJIHEHHEM IUIAHA JEWCTBUI UM KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHMBaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TI'PYMIIbI,
BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE, MPOSBISS T'OTOBHOCTH
paspeniaTb KOH(QIUKTHI.

K koHuy oOyuenust ¢ 9 knacce mpeAMETHbIE Pe3yJbTaTbl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIbHOCTh MEXaHUYECKOTO
JIBW)KECHUS, HEBECOMOCTb U IIEPErPYy3KH, LEHTP THKECTH, MEXAHUYECKHUE BOJIHBI,
3BYK, MH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, PEHTI€HOBCKOE
U3JIy4eHHe, IIKaIa 3JIEKTPOMAarHUTHBIX BOJIH, HICTOYHUKHU CBETa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUS M TOTJoNIeHus, anb(da-, Oeta- U ramma-
U3IIyYEHHUsI, U30TOIbI, SIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOJIMYECKUI
A3bIK (PU3UKHU TPU PELIEHUH YUeOHbIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iuyarh  sBJEHUA (PaBHOMEPHOE U  HEPABHOMEPHOE
NPSMOJIMHEWHOE JIBUKEHHE, PaBHOYCKOPEHHOE NPSMOJIMHEWHOE JIBUKEHUE,
cBOOO/IHOE TMaJieHUuE TeJ, [BWKEHHE IO OKPY)KHOCTH, B3aUMOJIEHCTBUE Tel,
PAaBHOBECHME MATEPUAIIBHOW TOYKH, PEAKTUBHOE JBWKEHHE, HEBECOMOCTD,



KoieOaTeNbHOE JIBIDKEHHE (FapMOHHMYECKHE, 3aTyXalolllue, BBIHY)KJICHHBIC
KoJie0aHus), PE30HAHC, BOJHOBOE ABM)KEHME (PacCIpOCTPaHEHHWE M OTpaKEHUE
3ByKa, HHTephepeHrs U Tupakius BOIH), MPSIMOIMHEHHOE paclpoCTpaHEHNUE,
OTPAXXEHUE W TPEIOMJICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA,
pasnokeHue Oenoro cBeTa B CIHEKTP U CJIOKEHHE CIEKTPAIbHBIX IIBETOB,
€CTECTBEHHAsl  PAJAMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOIO  CIIEKTpa
U3JIy4EeHHs) 1O ONHUCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh  NPOSBICHHE  M3YYEHHBIX  (U3MYECKUX  SIBJICHUH B
OKpYyXaroleM Mupe (B TOM yucie (HU3MYEeCKue SBICHHUS B MPUPOJE: MPHIUBBI U
OTJIUBBI, ABMKEHUE TIaHEeT CONHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, IIyHaMH, 3X0, IIB€Ta TeJl, ONTUUECKUE SBJICHUS B IIPUPOJIE, OMOIOTHYECKOE
NEHCTBUE BUIAUMOIO, YIbTPaUOJIETOBOTO M PEHTTEHOBCKOTO  M3JIY4YECHMIH,
€CTECTBEHHBII PAJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHUOAKTUBHOE
U3Jy4eHHE NPUPOJHBIX MHUHEPAJIOB JIEWCTBHE PAJMOAKTHBHBIX HW3JIyYCHHH Ha
OpraHu3M 4YEJIOBEKa), MMPU 3TOM MEPEBOAMUTH MPAKTHUUECKYIO 337ady B y4eOHYIO,
BBIJIEJISITH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUA;

OINKCHIBaTh WU3YUYCHHBIC CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJB3YS
(¢u3nueckue BENMYMHBI (CpeAHsii W MIHOBEHHAas CKOPOCTh Tella IpH
HEPAaBHOMEPHOM JBWKEHHH, YCKOPEHHWE, NEPEMENIEHUE NPH PaBHOYCKOPEHHOM
NPSIMOJIMHEWHOM  JIBIDKCHMM,  YIJIOBass  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHUE, CHJIa TPEHMsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NaJICHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEJIa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYECKasi pabdoTa U MOLIHOCTb, NOTEHIIMAJIbHASI SHEPTUS Tea,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIMATbHAS SHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEpPrus, IIOJIHAs MEXaHWYeCKas DJHEprus, NEpHOJ M YacToTa
Kosie0aHul, MepuoJ MaTeMAaTUYECKOT0 U MPYKUHHOIO MasTHUKOB, JAJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTENb IPEIOMIIECHUS
Cpelbl), TpPU ONUCAHWM TNPABWIBHO  TPAKTOBaTh  (U3MUECKUI  CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsI M €IUHULbLI (PU3NYECKHUX BEIUYMH,
HaXOoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (U3MUECKUE SIBICHHS U IPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHMSI, TPUHIIUI
CYNEpPIIO3ULIMA CHWJI, NPUHLHII OTHOCHUTENbHOCTH ['amunes, 3axkoHbl HprOTOHA,
3aKOH COXPAHEHUs HMMIIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyIim, 3aKOHBI OTpPa)KEHUS U TPEJIOMIICHUS CBETa, POpPMYTy TOHKOH
JIMH3BI, IUNIAHETAPHYIO MOJEINb aTOMa, HyKJIOHHYIO MOJIENIb aTOMHOTO AP, 3aKOHBI
COXpPaHEHMS 3apsAI0BOIO U MACCOBOTO YHUCEN MPH SANECPHBIX PEAKIUAX, MPU ITOM
pa3ianyaTh CJIOBECHYIO OPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTHYECKOE BBIPAKEHUE;



CTpOUTh (PU3UYECKUE MOJACIN PEAThbHBIX OOBEKTOB, MPOIECCOB W SIBICHHM,
BBIICNISITH TIPU 3TOM CYIIIECTBEHHBIE W BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB,
MPOIIECCOB, SIBJICHUM, NPUMEHATH (PU3NYECKHE MOJAETN [JIi OOBSICHEHUS
(U3MYECKUX MPOIIECCOB M PEIICHUS YIeOHBIX 3a/1a4;

OOBACHATH (PU3NYECCKHUE SIBICHUS, TIPOIECCHl M CBOWCTBA TEJI, B TOM YHCIIE B
KOHTEKCT€ CHUTyalliii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peliaTh
KaueCTBCHHBIC 3a7aud, B TOM 4YHCJIE TPEOYIOIMNUE YHCICHHOTO OICHUBAHUS
XapaKTEePHBIX 3HAYCHUN (PU3UYCCKUX BEIUYHH, IPU 3TOM BBHIOMpAThH aJCKBATHYIO
(U3HYECKYI0 MOJECIb, BBIABISATH MPUIMHHO-CIICICTBEHHBIC CBSI3W M BHICTPAUBATh
JIOTHYECKYIO0 IIETIOUKY pPacCyXIEeHHWH 3 2—3 IaroB C OMOpPOW Ha HM3yYeHHBIC
CBOMCTBA (DU3UYECKUX SIBICHHM, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH,

YBEPEHHO pelaTh PacuyETHHIC 3a/1aud M0 M3y9aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsi aJeKBAaTHYIO (PU3UYECKYI0O MOJIeTb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEJIMYMHBI, 3aMMCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE pEIICHHWE 3a7ad¥, BBIABIATH HEIOCTAIONNE WIA HW30BITOYHBIC
JTaHHBIC, OOOCHOBBIBATH BBIOOP METOJA pEIICHUS 3aJadd, HWCIOIb30BaTh
CIIPaBOYHBIC JaHHBIC, MPUMEHSATH METOJbI aHAIM3a Pa3MEPHOCTEH, MCIOIb30BATh
rpaguueckue  METOJbl  pEIIeHHUs  3ajay, [MPOBOJUTH  MaTEeMaTUYECKHE
npeoOpa3oBaHus U Pacu€Thl, OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS
(GU3UYECKOW BEIMYUHBI W OMNPENCTATh Pa3MEPHOCTh (PH3NYCCKON BEITMYHHEI,
TIOJTYYCHHOU TP PEIICHUH 3a]1a4H;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pPEHIUTh TMPU  TTOMOIIH
bu3MUecKuX METOJI0B, M TpeajiaraTbh OPUEHTUPOBOYHBIM CHOCOO pellleHus, B
OMMMCAHWKM  HUCCJENOBAHMS  pACoO3HaBaTh  MPOBEPSEMOE  MPEIINOJIOKECHHE
(ruroTe3y), OICHWBATh TMPABUIBLHOCTh TMOPSAKA TPOBEACHHUS HCCISIOBAHUS,
WHTEPIPETUPOBATH TOJYUYCHHBIN PE3yJIbTaT;

MIPOBOJIUTH OTBITHI TIO HAOMIOACHUIO (DU3UYECKUX SIBJICHUN W (DU3NIECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHA COXpaHEHHs YHEPTUH,
3aKOHA COXPaHCHUS WMITYJIbCa, JNEUCTBUEC 3aKOHA bepHY/UIM M BO3HUKHOBEHHUE
MOABEMHON CHIJIBI KpBUIA, 3aBUCUMOCTHh TIE€pHUOAa KOJIeOAaHWUH TPYKUHHOTO
MasTHHKa OT MAacChl Tpy3a M KECTKOCTH TPYXKHUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl  MaJIbIX KOJeOaHWil, MPSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pa3nokeHne Oeoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHUsSI B TUIOCKOM
3epKajie U CBOMCTB M300paKeHMS MpeaMeTa B coOMparolel JIMH3€e, HAOII0IeHUE
CIUTONTHBIX M JTUHEHYATHIX CIIEKTPOB U3IydeHHUs): (HOPMYJIHUPOBAThH MPOBEPAECMOE
npeanosjoxkenne (TUMOTE3y) O  BO3MOXKHBIX — Pe3ysibTaTax  HaOJIOJCHUH,
CaMOCTOATEIILHO COOMpPATh YCTAHOBKY W3 M30BITOYHOTO Habopa 00OpymOBaHWS,
OTHCHIBATH XOJI OIBITA U (DOPMYIUPOBATH BHIBOJIBI;

MPOBOJIUTH TIPH HEOOXOJAMMOCTH CEPHUI0 TPSIMBIX H3MEPEHUH, OIpeaeIIss
CpelHee 3HAYCHUE W3MEPSIEMOM BEIMYHMHBI M ONPEACHSIS  IOTPEHTHOCTH



pe3yabTaTOB MPSMBIX H3MEpPEHUl, OOOCHOBBIBaTH BBIOOp CHocoba H3MEPEHUs
(M3MepUTENHHOTO MPUOOpPA);

POBOUTH KOCBEHHBIE U3MEPEHUST (PU3UUECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpPEHHME Tejla IpPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOJIHOTO
NaJeHus, KECTKOCTh  MPYXKUHBL, KOAX(P(QUIMEHT TPEHUS  CKOJIbKEHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa U TMepHoj  KojeOaHui
MaTEMaTHYECKOrO0 W TNPYXHUHHOTO  MAasTHHUKOB, (DOKyCHOE  pacCTOSIHHE
cobuparomieil JMH3bI U €€ ONTUYEeCKas Cuia, paJuOaKTUBHBIM (OH) cC
UCIIOJIb30BAaHUEM AaHAJIOTOBBIX M LM(POBBIX HPUOOPOB: OOOCHOBBIBATH BBIOOP
METOJla HW3MEpEHUs, IUIAHUPOBAaThb W3MEPEHUs, CaMOCTOATEIbHO COOMpATh
OKCIIEPUMEHTAIbHYI0O  YCTAaHOBKY,  BBIYHMCISATH  3HAYCHHE  BEJIUYUHBI U
aHaAJIM3UPOBATh MOJyUYECHHBIE PE3yJbTaThl, OIEHUBAs MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUI;

IPOBOJNUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBHCHUMOCTh IIyTH OT BPEMEHH NPHU PAaBHOYCKOPECHHOM JBIKEHHH O€3
HAYaJbHOM CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHSI CKOJBXKEHHS OT CHJIBI
HOPMAJBHOTO JaBJICHHUS, MEpUOJa KOJIeOaHM MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBI HWTH, OIpENEJICHHE YCKOPEHUsT CBOOOAHOIO NAaJEHHUsA, HCCIIEJOBAHHE
U3MEHEHHUsl BEJIMYMHBI U HAIpaBJICHUS MHAYKIIMOHHOTO TOKa, 3aBUCHUMOCTH YIJa
OTpaXEHHUs CBETa OT yrIia MaJCHHUsA, yria MNPEIOMJICHHS OT YIJia MaJcHHUs
CBETOBOTO JIy4ya, HCCIEAOBAHHWE TPEKOB: HM3MEPEHHE HHEPTrUU YAaCTHUIBI 10
TOPMO3HOMY IyTH (110 ¢oTorpadusiM)): COBMECTHO C yUUTeleM (OpMyIUpOBaTh
3aJauy ¥ TUIIOTE3y MCCIIEI0BAaHUsS, CAMOCTOATEIBHO IJIAHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITENIbHO COOUpPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, IIPEICTaBIIAThH
MOJTyYEeHHBIC 3aBUCHUMOCTH (PU3WYECKMX BEJIMYMH B BUAEC TaOMUIl U TpaduKoB,
OLIEHWBATh MOTPEITHOCTH, JENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOo/aTh MpaBmiia Oe30macHOro TpyJaa mpu padbore ¢ JabopaTOpHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOILIECCOB C OMOPOM Ha WX OmucaHus (B TOM
YHClie: CIUIOMETP, AATYMKU TIOJIOKEHUS, PACCTOSHUSA WM YCKOPEHHsI, paKera,
9XOJIOT, OYKH, MEPUCKOI, (oToanmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBOJIbI, CIEKTPOCKOMN, JO3UMETp, Kamepa BuiabcoHa), Hcmonb3ys 3HAHUA O
CBOMCTBax (hPU3MUECKUX SIBJICHUN U HEOOXOJIUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCTIONb30BaTh CXEMBl W CXEMaTHYHbIE PHUCYHKH W3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelieHny y4eOHO-PAaKTUYECKUX 3aj[ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U COOMparoiei JTHUH3E;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW JXU3HU JUISI OOECTIeUueHUs
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,



COXPaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKPYKaroLIEN CpeIe;

OCYILECTBIATH MOUCK HH(pOpMarmu Gpuszndeckoro coaepxanus B UHtepHere,
CaMOCTOSITENIbHO (POPMYNUPYS MOMCKOBBIM 3aIpOC, HAXOIUTH IyTH OIpPEeICHUs
JOCTOBEPHOCTH MOJMYYEHHOH WH(pOpMAIMM HAa OCHOBE HMEIOIIMXCS 3HAHUU U
JIOTIOJTHUTEIBHBIX HCTOUHUKOB;

UCIIONIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTeparypy (pusmueckoro conepkaHus, CIpaBOYHbIE MaTepHalbl, PECypChl CETH
WutepHer, BiageTh NpuéMaMu KOHCIEKTUPOBAHHS TEKCTa, IPeoOpa3oBaHUA
UH(pOpPMAIIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOPMAIIMU U3 HECKOJBKUX MCTOYHUKOB (PU3UUYECKOTO COJEpKaHUs, IMyOIUIHO
IPEJCTaBIISTh PE3yNbTAThl MPOEKTHOW MM UCCIIEA0BATENbCKON NEATENBHOCTH PU
TOM TPaMOTHO HCIIOJIb30BaTh W3YUYEHHbIM MOHATUHHBIA amnmapaT H3y4yaeMoro
pasgena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE TMIpPE3EHTAIMe ¢ Yy4EToM
0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM (uudposBbie)
Ne /it Konrpoannsie Ilpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. ®u3uka u eé poJib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 ®du3nka — HaykKa O IpupoJie 2
1.2 du3nYecKre BeITUYUHbI 4 3
1.3 EcTecTBEeHHO-Hay4HBIN METOJI TO3HAHUS 2
Hroro no pazneny 8
Pa3nean 2. [lepBonayaibHbIe CBeJeHHs 0 CTPOCHHH BellleCTBA
2.1 CrpoeHue BeniecTsa 2 1
JIBM>KeHue U B3aUMOJICHCTBUE YaCTHIL
2.2 4 2
BEIIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHnuecKkoe IBIKEHIE 10 2
3.2 WNuepuus, macca, INIIOTHOCTh 9 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazneny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
4.1 Hasnenue. Ilepenaya naBieHus TBEPABIMU 5 2




TEJIaMHU, XXUJIKOCTAMU U ra3daMu

4.2 JlaBieHue KuJIKOCTU
43 ATMochepHoe 1aBJICHHE 5 1
44 HCI/ICTBITI.C KHUJKOCTHU U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Uroro no pazgeny 28
Pasznea 5. Pa6ora u MOIHOCTH. JHEPrust
5.1 PaboTa 1 MOITHOCTH 6 1
5.2 [IpocTeie MexaHU3MBbI 2
5.3 MexaHuueckasi JHepIrust 1
Hroro no pazneny 19
Pa3nes 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpUTENEHO-00001IAIOLINI MOTYITH 6
Hroro nio pazgeny 6
OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenioBble siBJeHUs
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6
1.2 TenuioBbIe MpoLECCHI 33 1 6.5
Hroro no pazneny 39
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DneKTpuuecKue 3apsaabl. 3apsHKeHHBIE Teja 9 1
) U UX B3aHMOJICHCTBUS
22 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 31 1 10
2.3 MarsuTtHbIe SBICHUS 11 4
24 DNIeKTpOMarHuTHask UHIYKIUS 7 1
Hroro no pazaeny 58
Paznea 3. [loBTOpuTe1bHO-0000 1AM MOYJIb
3.1 [ToBTOpUTENTEHO-0000IIAOIIHNI MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne ni/m Kourpoububle IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexanuveckue siBJIeHUsI
MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OMHCAHUS
1.2 B3aumoneiictBue Ten 18
1.3 3aKOHBI COXPAHECHHS 15 1 2
Hroro no pazneny 63
Pa3nen 2. Mexanuveckne KoJ1e0aHUS U BOJTHBI
2.1 Mexannueckue KoneOaHus 8 3.5
22 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro no pazneny 18
Pa3nes 3. DinekTpoMarHuTHoe noJie ¥ 3J1eKTPOMATrHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6
) AJIIEKTPOMATHUTHBIE BOJIHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AAIBJICHUSA
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 8 2
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI
4.3 Paznoxenune 6eoro cBera B CIIEKTP 1




Hroro no pazueny 16
Pa3gen 5. KBanToBbI€ IBJICHUS
5.1 Hcnyckanue v morjomnieHue CBeTa aToMoM 1
5.2 Crpoenue aTOMHOTO siipa
5.3 SnepHbie peakuuu
Hroro no pazgeny 16
Pasnen 6. [loBTOopuTe1bHO-00001IAK0IINIT MOAYJIb
6.1 Mexanuueckue siBJIeHHS (TIOBTOPUTEIHHO- 6 3
) 00001IaI0ITNIT MOTYITh)
62 TennoBbie siBIeHUS (IOBTOPUTEIIBHO- 3
’ 00001IarOIIUI MOTYJIb)
63 DNEeKTPOMAarHUTHBIE SIBICHUS 3 1
) (TTOBTOPUTETHHO-0000IAIOIIHI MOTYIIb )
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- | |
) 0000IIAIOIIUH MOYIIb)
6.5 [ToBTOpHUTENBHO-0000IIAIOIITIIT MOTYITH 4
Hroro no pasaeny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 26.5




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®u3uka — HayKa o npupoze. SBnenus
IIPUPOJIBI

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue ABICHUS
®dusznyeckue BeIUYuHbl. Pa3MepHOCTD.

Ouznyeckue npudopsl. [lorpenrHoctu mpu
MPSIMBIX U3MEPEHUSAX

VYpok-uccnenosanue "M3mepenne
JUHEHHBIX pa3MepOB TeJl U MPOMEKYTKOB
BpeMEHH"

JlabopaTtopHast pabota "M3mepenue
00BbEMa KUIKOCTU U TBEpAOTO Tema"
JlaGopatopHas pabota "OnpezneneHue
pa3MepoB Maibix Ted. Meton psiioB”
Meroas! Hay4yHOrO no3Ha"us. Onucanue

(bU3HYECKUX SIBICHUHN C TTOMOIIIBIO
mMoaenein

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: AAIbHOCTD MOJIETA MIApHKa,
MYIIEHHOTO0 FOPU30HTAIBHO, TEM OOJIbIIIE,
yeM OoJIbIIIe BHICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,




10

JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BELIECTBA

JlaGopaTtopHnas pabora "OreHka 1uamerpa
aToOMa METOJIOM PSIOB (C UCHOJIB30BAHUEM
dotorpaduii)"

11

Ypok-uccnenoranue "Hadmonenue
TEIJIOBOTO paciupeHus ra3oB. ONbITH 11O
0OHapyKEHHIO IeUCTBUS CUIT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

13

14

JBmxenne yactuil BemiecTa. Juddysus.
bpoyHOBCKOE IBH>KEHHUE
VYpok-uccnenosanue "Habmroaenue n
00BbsICHEHHE OPOYHOBCKOTO JIBUKECHUS U

nuddyzun"
B3anmopeiicTBrue yacTHI] BELIECTBA:
MPUTSKEHUE U OTTAJIKUBAHUE

15

ArperaTHbIe COCTOSIHHSI BEIIIECTBA.
Oco0EeHHOCTH arperaTHhIX COCTOSTHUHN
BOJIBI

16

17

18

Mexannueckoe asuxenue. 11yTs,
TPAEKTOPHs, IEPEMEILIEHHE
PaBHOMEpHOE M HEPABHOMEPHOE
nBuxeHne. CKopocThb

HaxoxieHne ckopocTH, IyTH U BPEMEHHU
IIPY paBHOMEPHOM IPSAMOJIMHENHOM
JBUKEHUHU

19

JlaGopaTtopHas pabota "Onpenenenue
CKOPOCTH PAaBHOMEPHOTO JBH)KEHUA"




['paduku npsSAMOIUHEIHOTO PAaBHOMEPHOTO

20
JIBI>KECHUS

)1 Pemenue 3anad no teme "Pacuer cpenneit
ckopocth"
JlaboparopHas pabota "OnpeneneHue

22 CpeIHEel CKOPOCTH CKOJIBKEHUS OpycKa
WJIM IIapYKa 10 HAKJIOHHOM miockocTy"

3 OTHOCUTENBHOCTH BMKEHHS. ClI0KEeHHE
CKOpOCTEH MPH NapaJIETbHOM JIBUKEHUN
[Tomyuenue u ananu3s rpauKoB

24 3aBUCHUMOCTH MYTH ¥ CKOPOCTHU JABMXKECHUS
OT BpEeMEHH
Pemenue rpadudeckux 3a1ad mo reme

25 "Mexanuka. PaBHOMepHOE
NpsIMOJIMHEITHOE IBUKEHUE"

26 SBnenue nHepuMU. 3aKOH HHEPLIUH
BzaumopencTeue Ten Kak npuurMHa

7 M3MEHEHUs1 CKOpoCcTU. Macca Tena Kak
Mepa UHEPTHOCTH Teja Mpu
MOCTYIATEeTLHOM JABUKEHUHN

73 Ypok-uccnenosanue "CpaBHeHUE Macc 10
B3aUMOJICUCTBUIO TEN"

29 II;moTHOCTE BemecTBa

30 JlaGopatopHas pabota "Onpeznenenue
IJIOTHOCTH TBEpAOTO Tena'

31 Pemenne 3amau mo tTeme "Macca Tea.
[InoTHOCTH BemecTBa"

32 Cwmecu u crutaBel. [ToBepxHOCTHAS U




JIMHEMHAS IIOTHOCTH

[ToaroroBka K KOHTPOJIBHOU PaboTE MO
teme "duznka — HaykKa 0 IpUpojie.

33 [TepBoHavanbHBIE CBEIEHUS 00 aTOMHO-
MOJIEKYJIIPHOM CTPOSHHHU BEIIECTBA.
Mexanuka"

KonTtposnpsHas padora no teme "®duznka —

34 Hayka o npupoje. [lepBoHauaibHbIe
CBeZIeHHs 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHUU BeniecTBa. Mexanuka"

35 Cuina. SIBnenune tsarorenus. Cuiia TSKECTH

36 N3o0paxenue cwit. Pemenne 3amay mo
teme "OrnpeneneHue cuibl TxecTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3smepenne cui. JluHamomeTp
Ypok-uccnenoBanue "Habmonenue

39 M3MEHEHUS CKOPOCTH IIPU
B3aMMOJICHCTBUU TEI"

40 Pemenue 3anay no teme "Cuna ynpyrocTu.
Bec Tena"

JlaGopaTtopHnas pabota "OMBITHI,

41 JIEMOHCTPHUPYIOLTHE 3aBUCUMOCTh
pacTsbkeHus (aeopmariu) NpyKUHbI OT
MIPUIIOKEHHOM CHIIBI"

42 Cuna tpenus

43 Cnoxenue cui. PaBHonelcTByomas cuia

m Pentenue 3anad mo treme "CroXeHUE CUII.

PaBHopelicTByromas cuna"




Pentenue 3amau mo teMe "B3anmMmonelcTue

45
ten. Cuibl B MeXaHuKe"
Pemenue 3amaud no teme "Cuna tpenus".

46 Ypok-uccienoBaHue 1o Teme
"NccneqoBaHue 3aBUCUMOCTH CUJIBI
TPEHUS OT IUIOIIAIU COTPUKOCHOBEHUS"
JlabopaTtopHnas padota "OnbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIBI

47 TPEHUS CKOJILXKEHUS OT CHJIBI JIABJICHHS U
XapakTepa CONMpPUKaCAIOITUXCS
MoBEepXHOCTE"

43 Pemenue 3agau mo teme "B3aumMopeiicTeue
ten. Cuiibl B MexaHuke"

49 KonTponbHas pabora no teme
"B3aumonerictaue Tea"

50 JlaBneHne TBEPIABIX TEN

51 Ypoxk-skcnepumenT "CrnocoOsl
ompeiesIeHus JaBJIeHUs TBepaoro tena'

57 Vpok-uccnenosanue "3aBUCUMOCTh
JIaBJICHU ra3a OT TeMIeparypsl”

53 JlaByieHue KUJIKOCTEH U ra30B. 3aKOH
ITackans

54 ITHeBMaTHUeCKHE yCTPONCTBA

55 3aBUCUMOCTD JIaBJICHUS KUJIKOCTH OT
II1yOUHBI

56 [M'uapocTaTudeckuii mapaaokc

57 VYpoxk-nipoekT "N3yuenne coolmaronmxcs

cocyaoB"




Ypok-koubepenmus "I uapaBindeckue

58 |
MEXaHU3MBbI

59 Hcnonp30BaHre BHICOKUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau nmo treme "JlaBnenue
KUIKocTH"

61 ATMocdepa 3emMiu 1 MPUIHUHBI €€
CyILIECTBOBaHUS

62 VYpok-uccnenosanue "l[IposiBinenue
nercTBus atMocepHoro naBiaeHus"

63 N3mepenune atMochepHOTO JaBICHHUS.
OneitT Toppuuennu
3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHeM Mops. [Tpubopsr st
WU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

65 bapometp-anepoun. AtmochepHoe
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BritankuBaromas cuia. 3akoH Apxumesna

67 Pemenne 3agau no teme "3akoH
Apxumena"
Ypok-uccnenoBanue

63 "JKcrepUuMeHTaIbHOE OOHApYKEHHE
JIEMCTBUS )KUJIKOCTHU U Ta3a Ha
NOTPYKEHHOE B HUX Teno"
JlaGopaTtopHast pabota "Onpenenenue

69 BBITAJIKUBAIOIIEH CHJIbI, IE€HCTBYIONIEH Ha

TEJO0, IOIPY>KEHHOE B JKUJKOCTD"

70

II;maBanue ten




JlaGopaTtopHas pabota "HcciaenoBanue

71 3aBHCHMOCTH Beca Tejla B BOAE OT 00beMa
NOTPYKEHHOMN B KUIKOCTb 4acTu Tesa"

72 BosnyxonnaBanue. [1naBanue cygoB

7 Pemenne 3amad no teme "3akoH
Apxumena. YciaoBus rniaBaHus ten"
Pemenne 3agau o teme "JlelictBrue

74 JKUJIKOCTH U Ta3a Ha TOTPY>KEHHOE B HUX
Teno"
Vpok-npoekt "KoHctpynpoBanue

75 apeoMeTpa WM JIOJAKU U OTpeIeICHUE
rpy30M0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM pabOTeE MO

76 teMe "JlaBneHue TBEpAbIX Tell, KUAKOCTEH
" ra3oB"

77 KonTponbHas pabora no teme "JlaBienue
TBEPJIBIX TeJ, )KUIKOCTEH U Ta3oB"

78 Mexanuueckas paboTa

79 MoIHOCTh

20 Pemenue 3a1ay Ha onpeeneHne paboTh U
MOIIIHOCTH

81 PaGota cuitbl TSKECTH M CUITBI TPEHUS
Pemenue 3amau mo teme "Padora cuiisl

2 TSOKECTH U cuiibl TpeHus" /Beepoccuiickast
poBepoYHasi paboTa Mpu MPOBEICHUH C
WCITOJTIh30BAaHUEM KOMITBIOTEpa

23 VYpok-uccnenoBanue "Pacuér MOIIHOCTH,

pa3BUBaEMOM MPHU MOIBEME IO JIeCTHHIIE"




84

HpOCTBIe MEXaHU3MBbI

85 MowmenT cuisl. [IpaBuino MoMeHTOB
JlaGopaTtopHnas pabota "M3y4ueHue npaBuia

86 pblyara JJis MoJBUKHOTO U HEMOABUKHOTO
0J10K0B"

87 "3o0s10TOC NIPaBWIIO" MEXaHUKU

28 VYpok-nipoekt "IIpoexktupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU NapameTpaMu”
Ypok-konpepenus "[Ipocteie

89 MEXaHHU3MBI B OBITY, TEXHHUKE, JKUBBIX
opranuzmax"

90 Koadduruent none3Horo nercTBus
MPOCTHIX MEXaHNU3MOB
JlaGopaTtopHast pabora "Onpenenenue

91 KIIJI moaBM>XKHOTO M HEIOABHIKHOTO
6110K0B"

9 Mexannueckas sHeprus. Kunernueckas u
MOTEHITUATbHAS DHEPTUS

93 3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTruu
Ypok-3KCrepuMeEHT "IKCIEPUMEHTAIBHOE

o4 onpeJieJIeHuE N3MEHEHUS! KHHETUYECKOU 1
MOTEHIIUATHHON YHEPTHH MPU CKATHIBAHUN
TeJa MO HAKJIOHHOM MIOCKOCTH"

95 [ToaroToBKa K KOHTPOJIBHOM paboTe MO
teme "Pabota u MmoutHoCTh. DHEprus"

96 Kontponbhas padota mo teme "Pabora u

MOIIHOCTb. DHeprus" /Beepoccuiickas




IpoBepouHas paboTa Ipu MIPOBEAECHUH Ha
OyMa)KHOM HOCHUTEJIE

PaboTa ¢ TekcTaMu Mo TeEMe

97 1
"MexaHndeckoe aBrKeHue"

08 Pabota c rexctamu o Teme "Ctpoenue 1
BelecTna”

99 Pa6ota c Tekctamu 1o Teme "Cuiibl B 1
npupoze"

100 Pa.(.iOTa C TEKCTaMH I10 TeiMe "JlaBneHue |
TBEPBIX TEJ, )KUIKOCTEH U Ta30B"

101 Pabora ¢ Texctamu o reme "OHeprus" 1

102 Pa6ota c Texcramu 1o Teme "IIpocThie |
MEXaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB I10 102 73

[MPOT'PAMME




8 KUIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁlil:ll;OBaTeﬂbﬂble
padoThI padoThI pecypenI
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U X ONBITHBIE 1
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBepaOro, KUAKOTO U |
ra3000pa3HOro COCTOSIHUH BEIIeCTBa
Ypok-koHpepenmnus "Kpucraimmmaeckue u
4 amopdusie Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aima3oB"
5 CmauuBaHue ¥ KanWISIPHOCTb. |
[ToBepXHOCTHOE HATS)KEHUE
TemoBoe paclIupeHne U CxaTtue 1
TennoBoe neukenue. Temmeparypa 1
TemnepaTypHble Kbl 1
9 BuyTpeHHsst sHeprus u cnocoObl eé 1
U3MEHEHUS
10 Buns! Tennonepenaun 1
Vpoxk-koupepennus "McrnonpzoBanue
11 TEIUIOBBIX CBOMCTB BEIIECTB U MAaTEPUAIIOB B 1
LeIsIX dHeprocoepexeHus"
12 KonnuectBO TEeI1OTEL. Y AenbHas |

TCIINIIOEMKOCTD




13

14

15

VYpoxk-uccienosanue "[IpoBepka runoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KUJKOCTHA B TEPMOMETPUIECKOM TPYOKE OT
TeMneparypol"

YpaBHEeHUE TEIIOBOTO OanaHca.
TennooOMeH U TEIUIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

JlaGopaTtopHnas padora "HcciaenoBanue
SIBJICHHS TETUIOOOMEHA MPY CMENTUBAHUH
XOJIOJIHOM U ropstyeit BobI"

16

Pemenue 3amau no reme "TemioooMeH u
TEIJIOBOE paBHOBecHE"

17

18

19

JlabopaTtopHast pabora "Onpeznenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJION
IIPH TEII0O0OMEHE C HarpeThIM
METaJUTMYECKUM ITWIHHAPOM"

[TnaBrneHue u OTBEpAECBaHHE
KPUCTALTMYECKHUX BEIIECTB. Y AeIbHAs
TEIUIOTA TUIABJICHUS

Pemienne 3amad mo teme "[InaBneHue u
OTBCPACBAHUC KPUCTAJUIMYCCKUX Ten"

20

JlabopaTtopuas padora "Omnpeneieaue
patop p p
YAEIBHOM TEIJIOTHI TUIaBIEHUS JIbaa"

21

VYpok-uccnenoBanue "CpaBHEHHE MPOLIECCOB
IJIAaBJICHUA KPUCTATINIMYCCKUX TCJI U
pa3MsArdeHus Mpyu HarpeBaHUU aMop(HBIX

n

TCI

22

[TapoobpazoBanue 1 KOHICHCAITHS.




Ucnapenue

Kunenue. Y nennHag Tensiora
napooOpa3oBaHus. 3aBUCUMOCTh

23 TEMIEPATypPbl KUIIEHUS OT aTMOC(HEpHOro
JTaBJICHUS

24 Pemenue 3amau mo Teme "TlapooOpa3oBanue
1 KumneHue"
VYpok-uccnenoranue "O0bsicHEHNE

25 3aBUCHUMOCTH TEMIIEpATypbl KUIIEHUS OT 1
naBieHus"

26 HaceimenHblif 1 HeHACHIIICHHBIN Tap.
BrnaxnocTs Bo3ayxa
BitasxxHOCTB BO311yXa U €€ U3MEPEHHUE.

27 JlaGopatopHas pabota "OnpezneneHue 0.5
OTHOCHUTEIIbHOM BJIAXXHOCTHU BO3ayXa"

28 Pemenne 3amau no teme "BiaxxHocTs"
Pemenue 3anau v ananus cutyamuu,

29 CBSI3aHHBIX C SBIICHUSIMU HCTIAPEHUS U
KOH/JICHCAllUU

30 DHeprus TOIIMUBA. Y IeJbHas TEII0Ta
CropaHus

31 [TpuHIIUTIBI paOOTHI TEMJIOBBIX ABUTATENCH

1 [TapoBas TypOuHa. /[Burarens BHyTPEHHETO
CropaHus

33 KII] TenmoBOro naBuraresns

34 Pemenue 3agau mo reme "KIIJ] TerioBoro
nBuraresns"

35 Ypok-koHpepenius "TemioBsie qBUTATETN




Y 3a1uTa OKpysXaroieu cpeab”

36 TenioBble OTEPHU B TEIIOCETSX

37 3aK0H COXpaHEHUs U MIPEBPAILCHHS YSHEPTUU
B MEXAaHWYECKUX U TEIUIOBBIX IPOLIeccax
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME

38 "TeruoBkle ABICHUA. M3MeHeHne
arperaTHbIX COCTOSIHMI BemecTna'
KonTtponsHast padora o Teme "TemmoBbie

39 sIBJICHHS. VI3MEHEeHHe arperaTHbIX
COCTOSIHH BelrecTna"

40 DnekTpusanus Tei. JIBa pona 3apsios
VYpok-uccnenosanue "Mccnenopanue

41 CIoco0O0B pa3IUYHBIX BEIIECTB
Ha’3JIeKTPU30BbIBATHCA"

42 B3aunmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
Onektpuueckoe nojue. Hampsok€HHOCTH

43 anekTpudeckoro noss. [Ipunuun
CYMEPIIO3UITUH DJICKTPUUECKHUX TTOTEeH

44 Hocurenu snekTpuueckux 3apsiioB.
DnemeHTapHbId 3apsia. CTpoeHue aroMa

45 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

46 [IpoBOTHUKH, TUATIEKTPUKH H
MOJTYITPOBOTHUKH

47 Ypok-koHpepeHIus "DneKTpu3anus B
MMOBCEAHEBHOM KU3HN"

43 Pemenue 3amad no teme "3akoH COXpaHEHUS

AIIEKTPUYECKOro 3apsaaa’




DnekTpuyecKkuil Tok. MICTOUHUKH

49 1
AIEKTPUUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JICUCTBUS DJICKTPUUYECKOTO MOJISI Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

51 DNEeKTPUYECKUM TOK B METaJLIax 1

52 DJIEKTPUUYECKUIN TOK B )KMIAKOCTAX U razax 1

53 DneKkTpuyecKkas 1ernb 1

54 Cuiia Toka. AMriepmerp 1

55 DnekTpuueckoe HanpskeHue. Boinbtmerp 1
JlaGopaTtopnas pabora "COopka u

56 UCIBITaHUE 3JIEKTPUUECKOH 1eNH 1
MOCTOSTHHOTO TOKa"

57 3aBUCUMOCTD CUJIbI TOKA OT HANPSKEHUSL. |
3akoH OMa aJig yyacTka 1uenu
JlaGopaTtopnast pabora "HccnenoBanue

53 3aBUCHMOCTH CUJIbI TOKA, TPOTEKAOLIETO |
yepe3 pe3ucTop, OT HANPSKEHUs Ha
PE3UCTOPE U CONPOTHUBIICHUS pe3ucTopa’

59 DJIEKTPUYECKOE COMPOTUBJICHUE. Y IETBHOE 1
COTIPOTHBIICHUE

60 JlaGopaTtopHast pabora "Onpenenenue 1
YAEIBHOTO COMPOTUBIICHUS TPOBOJHUKA"

61 Pemenue 3agau o reme "DieKTprUecKoe |
COIPOTHBIIEHHUE. Y IEIbHOE CONIPOTUBIIEHUE"

62 Pemenue 3amay mo reme "3axkoH Oma" 1

63 [TocnenoBarenbHOE U apaIEIbHOE !

COCAMHCHUA MTPOBOAHHUKOB




64

65

66

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
CJI0’KEHHUsI HANIPSKEHUN NTpU
[IOCJIEZI0BATEIbHOM COEIMHEHUH JIBYX
pe3ucTopoB”

Penrenue 3amad mo reme
"[TocnenoBarenbHOE U TapaJIeIbHOE
COEIMHEHUS POBOIHUKOB"

JlaboparopHuas pabota "IIpoBepka npaBuina

JUTSL CUJIBI TOKA MPU NapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COSAMHEHUS TPOBOTHUKOB

68

69

70

OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE
WCTOYHMKA TOKa. 3aKk0oH OMa U OJIHOH
e

Pemenne 3amgau no reme "OJIC, BHyTpeHHEe
COTMPOTHBIIEHNE UCTOYHHKA TOKa. 3akoH OMa
JUIS TIOJIHOH mernu”

JlaGopatopHas pabota "Onpeanenenne 3/C
Y BHYTPEHHETO CONMPOTUBJICHHS HCTOYHUKA
ToKa"

71

72

73

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"

Ypok-uccnenosanue "M3ydyeHne BoJIbT-
aMIIEPHBIX XapaKTEPUCTUK HEIMHENHBIX
DJIEMEHTOB"

74

PaGoTa snekrpruueckoro Toka. MomHoCTh




75

OJICKTPHUYCCKOI'0 TOKa

JlaboparopHnas pabota "OnpeneneHue
paboThI U MOIITHOCTH AJIEKTPHYECKOTO TOKA"

76

7

78

79

80

3akoH JIxoynsa-Jlenua. Ilorpedurenu
3NIEKTPUUECKOro Toka. KopoTkoe 3ambIkaHue

Ypok-koupepenmus "OObsiCHEHUE U
NPUHIUI JSHCTBUS JOMAITHUX
AIIEKTPOHArPEBATEIBHBIX PHOOPOB"

[TonroroBka Kk KOHTPOJIBHOU paboOTE MO TEMe
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena
U UX B3aumonencTsus. I1ocTOSHHBIN
SJIEKTPUYECKUM TOK"

KonTtponpsHast pabora o Teme
"DnexTpuyueckue 3apsaapl. 3apsHKEHHBIE Tela
U uX B3aumojaeucTBusl. IlocToSHHBIN
anekTpuueckuii Tok" /Beepoccuiickas
npoBepoyHas paboTa Mpu MPOBEAECHUH C
HCITOJIb30BAaHUEM KOMIIBIOTEpA

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM ¥ €ro 3HauCHHUE JJIA )KU3HU Ha 3emite

81

VYpok-uccnenosanue "M3yuenune
MAarHUTHOTO IOJIS IOCTOSHHBIX MarHUTOB
MpU UX 0OBbETMHEHUH U Pa3JICIICHUH.
Buszyanuszanus nosist HOCTOSHHBIX MarHUTOB"

82

83

OneiT Opcrena. MarautHoe nose
JJIEKTPUYECKOr0 TOKa

OmneiT AMniepa. MarHuTHoOE 10JI€ KaTyIIKH C
TOKOM. [IpuMeHEeHNE ANEKTPOMAarHuToB B




TCXHHUKE

Cuna Amnepa u omnpeneneHue eé

84
HaIpaBJICHUS

25 Pemenue 3amgau no reme "Cuiia Amrnepa u
omnpezeneHue e€ HarpaBieHus"
DNEKTPOABUTATEIh TOCTOSIHHOTO TOKA.

86 Hcnonb3oBanue 21eKTpoABUTaTEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

g7 JlaboparopHnas pabota "M3ydeHnue aeicTBus
MarHUTHOTO TOJISl Ha TPOBOAHUK C TOKOM"

28 Ypoxk-koudepennus "[Ipakruueckoe
IPUMEHEHHUE IeKTpoABUraTenei"

29 Jlaboparopnas padota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"

90 JlaGopatopHas pabota "U3mepenue KII1/]
3JIEKTPO/IBUTATENIbHON YCTAaHOBKU"

01 OmnpiTel @apasesi. 3aKOH JIEKTPOMArHUTHON
nHaykuun. [Ipasuino Jlenna
VYpok-uccnenosanue "HccnegoBanue

92 M3MEHEHUH 3HAYEHUS U HAIPaBIEHUS
WHIYKIIMOHHOTO TOKA"

Pemenue 3agau no teme "3akoH

93 AIIEKTPOMArHUTHOM UHAYKIMU. [IpaBuio
Jlenma"

94 Dnektporereparop. CrocoOsl MoTydeHus
AJIEKTPOIHEPTUHU

05 VYpok-koH(pepeHus "DIEeKTpOCTaHITUN Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPIrHUHU.




[TpoGaemsbl 3xosoruu. TormmBHBIE
3JIEMEHTHI U AJIeKTpoMoOmIn"

[TonroroBka Kk KOHTPOJIBHOU paboTe 1O TeEMe

96 " 1
DJIEKTPOMArHUTHbBIC SIBJICHUS"

KontponsHas pabora "DneKTpoMarHuTHbIE

97 sreHus"/Beepoccuiickas mpoBepoyHas |
paboTa npu MpoBEACHUHN Ha OyMaKHOM
HOCUTEJE

08 Pabota c Texctamu o Teme "TernsoBsie |
sBICHUS"
PaGora ¢ TekcTamu o Teme

99 "DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena 1
U UX B3auMojiercTaue"

100 PaGora ¢ Texkctamu no Teme "IlocTosTHHBIN |
AJIEKTPUYECKUN TOK"

101 Pa6ota c Texctamu 1o Teme "MaruuTHbIe |
sBACHUS"

102 PaGora ¢ TekcTamu mo Teme |
"DeKTpoMarHuTHas MHIyKus"

OBUIEE KOJIMYECTBO YACOB I10 102 5

[NPOT'PAMME




9 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanunyeckoe nBuxeHrne. MarepuaiibHas
touka. CriocoObl onmucaHus
MEXaHUYECKOTO JBUKEHUS

Cucrema orcuera. OTHOCUTEIILHOCTD
MECXAaHNYCCKOI'O IBUXKCHUA

BGKTOpHHe BCIIMYHHBI, OIICPalH C
BCKTOpaMH, IIPOCKIUHN BEKTOPOB

Paanyc-BekTop MarepuaibHON TOYKH,
IEpEMEILECHUE Ha TIIIOCKOCTH

PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUKEHUE

Pemenue 3anau no teme "PaBHOMEpHOE
IPSIMOJIMHENHOE ABMKEHNE"

HepaBHOoMepHOE NpsAMOIMHENHOE
neuxeHne. CpeHsisi 1 MTHOBEHHas
CKOpOCTb TeJIa TP HEPABHOMEPHOM
JBUYKEHUU

JlaGopaTtopHast pabota "Onpenenenue
CpeHeN CKOPOCTH CKOJIbKEHUs OpycKa
HJIN ABUXXCHUSA HIapuKa I10 HaKJIOHHOM
IIJIOCKOCTH"

PaBHOyCKOpEHHOE MTPAMOJMHEITHOE
JIBOKEHUE. Y CKOpEHUE




10

11

12

CKOpOCTh PaBHOYCKOPEHHOT'O
npSAMOJIMHEHHOTO NBHXKeHus. [ paduk
CKOpOCTHU

Pemenue 3amaud no teme "CkopocTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
nBmxeHus"

[Tepemenienue nmpu paBHOYCKOPEHHOM
MPSMOJIMHEITHOM JBUXKCHU U

13

14

15

16

17

JlabopaTtopHast pabora "Onpeznenenue
YCKOpEHUS Tella IPU PAaBHOYCKOPEHHOM
IBIOKEHUH 110 HAKJIOHHOM IUIOCKOCTH"

Pemenne 3amau o reme "llepemenienue
MIPU PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM
IBIOKeHun"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH IYTH OT BPEMEHU NPH
PaBHOYCKOPEHHOM JBI)KEHHH 0e3
HavaJpHOM ckopocTn"

I'paduueckas MHTEpIIpETALUS YCKOPEHMUS,
CKOPOCTH, IPOUJIEHHOTO MTYTH U
NEepEMELIEHUS ISl IPSIMOJIMHEHHOTO
JIBYDKEHUS

Pemenue 3anau no teme "I'paduyeckas
MHTEPIIPETALNS YCKOPEHUS, CKOPOCTH,
IIPONJEHHOTO IIyTU U MEPEMEIIECHUS IS
IPSIMOJIMHENHOTO JBUKEHUS"

18

Yckopenue cBo001HOTO TafeHus. OMbIThI
I'anmunes




Pemenue 3amad no treme "YckopeHue

19
CBOOOJIHOTO TaacHus"

20 JIBmkeHue Tesa, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

)1 Pemenue 3agau mo teme "J[BukeHue tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaGopaTtopHnas padora "HcciaenoBanue

22 JIBIKEHUSI TeJla, OPOIIEHHOTO MO/ YIJIOM K
FOpPU30HTY"
Pemenue 3amau mo reme "JIBrukeHue o

23 NENCTBHEM YCKOPEHHUS CBOOOIHOTO
naneHusa"

24 JIBH>KEHHE 110 OKPYKHOCTH

’5 Jlunelinas u yriaoBasi CKOPOCTb, IEPUOA U
4acToTa

26 CKOpOCTh U YCKOPEHHUE NPU JBUKEHUU 10
OKPY’KHOCTH

7 Pemenne 3agau mo teme "JIBrmkeHue mo
OKpYy>kHOCTH"
Ypok-koHpepennus "Pacno3naBanue u

28 npUOIIKEHHOE ONTMCAHKUE Pa3IMUHbIX
BHUJOB MEXaHUYECKOTO JIBIKEHUA"
[ToaroroBka Kk KOHTPOIBHOM paboTe MO

29 TeMme "MexaHn4ecKoe JIBUKEHUE U
CIocoOkI ero onucanus"
KonTponbhas pabota no teme

30 "MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro

onucauus"




31 ITepsriii 3akoH HetoTOHA. BEKTOp CHITBI

1 Bropoii 3akon Herorona.
PaBHopelicTByIOIIAsA cH1ila

33 Tpertuit 3akon Hetotona. Cynepno3unus
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anau no teme "Cuna
ynpyroctu"
JlaboparopHnas pabota "Hccrnenoanue

36 3aBUCHUMOCTH CHUJIbI YIIPYTOCTH,
BO3HHKAIOIIIEH B MPYKUHE, OT CTEIICHU
neGopManuu IpyKUHb"

37 Cuna tpenus. Koapduument tpenus

18 JlaGopaTtopHast pabora "Onpenenenue
Kod(duUIIMeHTa TPEHUS CKOTbKEHUS "
JlabopaTtophast pabora "HccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHMSI CKOJIbKEHUSI OT
CHJIbI HOPMAJIBHOTO J1aBJICHUS "

40 JIBu>keHue Te Mo OKPYKHOCTHU O]
JIEMCTBUEM HECKOJIBKUX CHII

41 3axoH bepnymim u noxsEMHas cuia Kpblia
Ypok-koHpepenus "CoBpeMeHHbIE
JeTaTeabHbIE annaparkl, cya Ha

42 TOJIBOAHBIX KPBUIbSX, aHTUKPBIIO Ha
CKOPOCTHBIX aBTOMOOUJISX. J[BrKeHME
1oe3/1a Ha MarHUTHOM Motyike"

43 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO

TATOTCHUA




I[BI/I}KCHI/IC TEJI BOKPYT I'paBUTAllUOHHOI'O

4 ueHTpa. IlepBas kocMudeckasi CKOpoOCTb

45 HeBecomMocTs u neperpy3ku

46 PaBHOBecue maTepualbHONW TOYKHU.
AOGCOIIOTHO TBEPOE TEIIO

47 MowmeHnT cuibl. [IpaBuino MOMeHTOB

43 Ypoxk-uccnenosanue "Ornpeaenenne
LEHTpa TSKECTU pa3IMUHBIX Ten"
Hmnynsc Tena. MIsMeHeHne uMITyIbea.

49 HNmnynec cunsl. YIpyroe u Heynpyroe
B3aWMO/ICICTBUE

50 3aKOHbBI U3MEHEHUS U COXPAHEHUS
UMITyJIbCa

51 PeaktuBHOE NBHXKEHUE
Pemenne 3agau no teme "3akoH

52 COXpaHEHHUs UMITyJIbCca. PeakTuBHOE
nBrxeHue"

53 Mexannueckas paboTa U MOIIIHOCTb

54 PaGora cuibl TsKECTH, CUITBI YIPYTOCTH U
CHJIBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATbHON
oBepXHOCTH"

56 CBs3b 2HEPTUH U pabOTHI
JlaGopaTtopHnast pabota "Onpenenenue

57 paboTHI CHIIBI YIPYTOCTH MPH MOABEME

Tpy3a € UCIIOJIb30BAHUCM HCTIOABHUIKHOT'O U




58

[IOABMKHOTO OJIOKOB"

[ToreHunanbHas s3Heprus

59

60

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUu

3aKOH U3MEHCHUS U COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

61

Pemenue 3amau mo reMe "3aKOHEBI
W3MEHEHUS U COXPAaHEHHUsI MEXaHUYECKOU
sHeprun"

62

63

64

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
teMme "B3aumopericTBue Tel. 3aKOHBI
coxpaHeHus"

KoHTposbHas pabora 1o Teme
"B3anMonelCcTBHE TEI. 3aKOHBI
coxpaHeHus"

KonebarenbHoe npuxenne. OCHOBHEIC
XapaKTePUCTUKHU KOJeOaHUl: mepuo,
4acTOTa, aMIUIUTYAA

65

MareMaTH4ecKuil U Npy>KUHHBIA
MmasTHUKH. JlabopaTopHas paboTta
"HccnenoBaHue 3aBUCUMOCTH IIEPUOAA

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlaGopaTtopHast pabota "HcciaenoBanue
3aBHCUMOCTH TIEPHO/Ia KOJIeOaHu i
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a"

67

[Mapmonnueckne konebaHus

68

JlaboparopHas pabota "M3mepenue
yCKOpeHusi CBOOOHOTO najieHus"




69

70

3aryxaromue KojaebaHus. BeiHyK1eHHbIe
koJieOanusi. Pe3onanc

[IpeBpalenue SHEprUu Npu
KoJIe0aTeIbHOM JBHKEHUHU

71

VYpok-uccinenosanue "[IpoBepka
HE3aBUCHMOCTHU NIeproJia KojaeOaHmi
rpys3a, MOJIBEIIEHHOTO K JICHTE, OT MacChI

rpy3a"

72

73

74

MexaHn4yecKkHe BOJIHBL: IPOAOJIBHBIE U
IIOIIEPEYHBIE

CBolicTBa MEXaHUYECKUX BOIH. JlJIMHA
BOJIHBI U CKOPOCTh €€ pacrpoCTpaHeHHUS
VYpok-uccnenosanue "Habnronenue
uHTepdepeHn u Judpakiiuy BOJIH HA
MOBEPXHOCTHU BOABI"

75

VYpok-koHpepenus "MexaHuueckue
BOJIHBI B TBEpAIOM Teie. CelicMuyeckue
BOJIHBI"

76

77

3Byk. PacripocTtpanenue n orpaxeHnue
3ByKa
Pemenwue 3anau no teme "3Byk"

78

Ypok-uccnenoBanue
"DKCIIEpUMEHTAJILHOE OIIPECIICHHE
T'paHUIl 4YaCTOThI CJIBIIIMMBIX 3BYKOBBIX
Kosiebanuit"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKUI PE30HAHC.

80

Ypok-uccnenosanue "Habmonenue u




00BsICHEHHE aKyCTUYECKOro pe3oHaHca"

Wndpassyk u ynprpa3Byk. Kondepenmus

81 "Hcnonb30BaHuE yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUSX"

20 DJIEKTPOMArHuTHOE MOJIE U
AJIEKTPOMAarHUTHBIE BOJIHBI

83 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue

84 3JIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM
cBs3u. Paguonoxkanus. KocMuueckas cBsizb
"

25 Pemenue 3a1a4y Ha onpeieneHne YacTOThI
Y JUIUHBI 3JIEKTPOMArHUTHOM BOJIHBI

26 DneKTpOMarHuTHast IPUPO/ia CBETA.
CxopocTh cBeTa

37 BousiHOBBIE CBOJICTBA CBETA:
uHTephepeHIMs U AudpaKIus

28 JlyueBas MoJienb CBETa U TeOMETpUYECKas
onTuka. cTouHMKuU cBeTa

29 [IpssMonMHEITHOE pacIpOCTPaHEHUE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxeHus cera. [lnockoe 3epkaio

91 [TocTpoenne n3o0pakeHui,
c(hOopMUPOBAHHBIX 3€PKATIOM

9 [Ipenomnenne cBeta. 3aKOH NPEIOMIICHUS
cgeta. [lonHoe oTpakeHue ceTta.

93 Jlaboparopnas pabota "Hccrienoanue




3aBHCHMOCTH YTJIa IPEJIOMJICHHS OT yIiia
MaJICHHUSI CBETOBOTO JTyya Ha TPAHMIIC
«BO3yX-CTEKIIO»"

VYpoxk-uccienopanue "Ananus u

o4 00BSICHEHHE ONTUYECKOT0 MUpaxa"
Ypok-koHpepennus "Vcnons3oBanue

95 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"

96 JIun3a, xox aydeil B TUH3E

97 ®dopmysia TOHKOH JIMH3BI
JlabopaTtopHast pabora "Onpeznenenue

98 (OKYCHOTO pacCTOSIHUS M ONTHYSCKON
CHJIBI COOMPAIOIICH JTUH3BI"

99 [Tony4yenne n300paxkeHHuit C MOMOIIBIO

coOuparoliel U pacceuBarolel JINH3
Ypok-koHpepennus "[Ipunmnmn neiicTBus
100 ONTUYECKUX MPHOOPOB (MUKPOCKOTI,
Tesieckor, ¢poroanmnapar)"

I'ma3 kak onTuueckast CHCTEMA.

101 bm30opykocTh U 1anbHO30PKOCTh
Paznoxxenue 6enoro cBera B CIIEKTP.

102 Omnertel HetoTona. Croxxenne
CHEKTpaJIbHBIX 1IBETOB. /lucnepcus ceera
VYpoxk-npaktukym "Habmtonenue u

103 00BSICHEHUE OMBITOB MO PA3II0KEHHIO

6enoro csera B criekTp. [lonyuenue 6emnoro
1IBETa IIPU CJIOKEHUU 1IBETOB"

104 OmnsiThl Pesepdopaa u muianerapHas




MOACIb aroMa

105 ITocrynarer bopa. Moaens aroma bopa.
HcnyckaHue U MOIJIOEHUE CBETa aTOMOM.

106 KBanTsbI. JInHEHUYaThIE CIIEKTPBI

Ypok-npaktukym "Habmronenue
107 CIUTOIIHBIX U JIMHEHYAThIX CIIEKTPOB
U3JIy4EeHHS U UCITyCKaHus"

108 PagnoakTuBHOCTE. Anb(a-, 6era- u
raMma-u3JaydeHHsI

109 Crtpoenue aToMHOr0 siapa. Hykinonnas
MOJIETIb aTOMHOT'O Spa

110 PaanoaktuBHbIE TpeBpaiieHus. M30Tormbl

111 ITepuon nonypacnana
VYpok-koHdpepenuus "/lelictBue

112 paZOaKTUBHBIX U3ITy4YEHUH HA KUBBIE
OpTraHHU3MBlI. 3aHII/ITa OT paAOAKTUBHOI'O

u3nyyeHus"

ﬂ,[[epHBIe pCaKknunu. 3aKO0HBI COXPAaHCHUSA
3apsAA0BOTO U MaCCOBOT'O YUCLII

113

114 DHeprus cBS3M aTOMHBIX siziep. CBA3b
MaccChbl U SJHEPTUU

115 Pemenue 3agau no teme "SnepHeie
peakuuu. JHEeprus cBsizu"

Peakium cunTe3a U geIeHus AACP.

116 N
Wcrounuku sneprun ConHua v 3BE311

VYpoxk-koHpepennus "AnepHas
117 SHEPreTHKA. JKOJIOTHUUECKHE MPOOIEMBI
A1EpHON SHEPreTUKH"




[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo

118 teme "Konebanus u BosiHbl. CBETOBBIE U
KBaHTOBBIE SIBIICHUA"
Kontposbnas padota o teme "Konebanus

119 1 BoJIHBI. CBETOBBIE 1 KBAHTOBBIE
SIBJICHHS"

120 Pemenne pacyeTHbIX 110 TEME
"MexaHndeckoe aBrKeHue"

121 Pemienne pacyeTHBIX U KaYECTBEHHBIX
3aja4 1o reme "B3aumMoneiictBue ten"
Pemrenne pacyeTHBIX M KAYECTBEHHBIX

122 3a7a4 Mo TeMe "3aKOHbI COXPaHECHUS
SHEPruM U uMIyinca'

123 JlaGopatopHble paboThI IO TEME
"MexaHn4ecKoe ABKeHHE"

124 JlaGopaTopHbie pabOTHI 110 TEME
"B3aumonerictaue Tea"

125 Jlaboparopusie paboTsl 1o Teme "[IpocThie
MEXaHU3MbI"

126 Pemenue pacueTHBIX U KaY€CTBEHHBIX
3aza4 no teme "Temnossle mpoueccs”

127 Pemenne pacyeTHBIX M KaYECTBEHHBIX
3aga4 1mo teMe "BiaxHOCTh"
Pemienue pacueTHBIX U KaY€CTBEHHBIX

128 3ama4 no teme "KIIJ[ TemioBsix
nBurareiei”

129 Pemienne pacyeTHBIX U KaYECTBEHHBIX

3a71a4 10 TeMe ""3aKOHBI HOCTOSIHHOTO




TOKA"

Pemenne PACUCTHBIX U KaUCCTBCHHBIX

130 3aaa4 no teme "KII/] snekTpoycTtanoBok" !

131 JlaboparopHbie pabOTHI 110 TeMe "3aKOHBI 1
MOCTOSIHHOTO TOKa"

132 JlaGopaTopHbie pabOTHI 110 TEME |
"CpeToBbI¢ SBICHUS"

133 PaGora ¢ Tekcramu 1o Teme "3aKOHBI |
COXpaHEHHUs B MEXaHHUKe"

134 Pabota ¢ Texctamu 1o Teme "Konebanus u 1
BOJIHEI"

135 PaGora ¢ Tekcramu 1o Teme "CBeTOBEIC 1
SIBIICHUS"

136 Pabora ¢ Texcramu o Teme "KBaHTOBas u |
sanepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10 136 4.5

[NPOTPAMME




YEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

e dusuka: 7-1 Kiacc:
» dusuka: 8-if Kjacc:
» dusuka: 9-it xacc:

DnexTpoHHas popma yueOHUKa

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
dusuka 7,8,9 kimacc.Meronnueckoe nocodue(arropsl O.A. YUepaukona,C.H.

I'manenkoBa,B.B.KynpsBiieB).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
POCCHUMCKAS DJIEKTPOHHAS IITKOJIA

https://resh.edu.ru/?) ysclid=lzoxnk0d51816910523
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