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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
yrayOnEéHHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl, MPEACTaBICHHBIX
B ®I'OC 00O, a Takxke ¢ yuétoM (penepanbHOi paboueil mporpaMmMbl BOCIIUTaAHUS
u Konnenmuu npenogaBanus yueOHoro npeameta «dDuznkay.

Copepxanue mnporpaMMbl 10 (HU3MKE HANPABIECHO Ha YJIOBJIETBOPEHHUE
NOBBILIEHHBIX 3alpOCOB OOydYarolmIuxcsi, CTpeMsIIUXcs K Oojee riayOokomMy
OCBOCHUIO (M3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE ECTECTBECHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme mno (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzauuu TpeboBanuiik ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam oOyueHus (1o Kjiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YeHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUS MPEIMETHOTO COJCpPKaHUS H
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIInXCs.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMBbl IO y4eOHOMY MpPEIMETY.

®uzrka SBISETCS  CHUCTEMOOOPA3yIOIUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHUE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB
U SBIICHUM, H3y4aeMbIX XUMHUEH, OHOJIOTHEH, acTpOHOMHEH U (PU3HUIECKON
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTUHY MHUpA,
npenocTaBiIsieT Haubosee sICHble 00pasibl MPUMEHEHHS HAyYyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHS JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4d (PU3MUECKOro oO0pa3oBaHHS B CTPYKType OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne Qusukn Ha YrIyOJIEHHOM YpPOBHE TIPEIIOJIaraeT YBEPEHHOE
BIIQJICHUE CJIeIYIOIINMU KOMIIETEHTHOCTSIMH, XapaKkTepU3yOIUMHU
€CTECTBEHHO-HAYUYHYIO0 TPAMOTHOCTH:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCJIEI0BaHUS;

UHTEPIPETUPOBATh JIAHHBbIE M HWCIIOJIb30BATh HAYYHBIE JOKA3aTEJIbCTBA JJIS
MOJTyYEHHUS BBIBOJIOB.

enmu wu3ydyeHuss ¢GU3MKKA HAa YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenogaBanusi yudeOHoro mnpeamera «Duszuka» B



oOpa3oBaTenbHbIX opranuzauusx Poccuiickoit ®enepanuu, peaau3yrounmx
OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPAMMBbI, YTBEPXKAEHHONH pelIeHUEM
Komnerun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nekadps 2019 r. Ne [1K-4BH).

Henu u3ydenust pu3nKu Ha yriIyOJIEHHOM yPOBHE:

pa3BUTHE HWHTEpPeca W CTPEMJICHHS OOydYaloluXcs K HAy4YHOMY H3yYEHHUIO
MIPUPOJIBI, PA3BUTHE X UHTEIICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE TMO3HAaHWA M (HOPMUPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIECHUS K OKPYKAIOIINM SBICHUSIM;

(dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3ydeHHUs OCHOB
CTPOCHHS MaTepHu U (QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dopmMupoBaHue yYMEHUH TPUMEHSATh (GUINYECKUE 3HAHUS ¥ HAyYHBIC
J0Ka3aTeNbCTBA sl O0OBSICHEHHS OKPY KAIOIIUX SBICHUI;

dopMupoBaHuEe TMpEACTABICHUN O ponu (QU3UKU [ Pa3BUTUSA JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE TpeICTaBICHUI 0 BO3MOXHBIX  cepax  Oymymiei
NpodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C ()M3HMKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yUEHHUIO B 3TOM HarpaBJICHNUH,

GopMuUpOBaHUE TOTOBHOCTH K JallbHEHIIEeMYy W3yYeHUIO (QU3UKA Ha
yrIyONEHHOM YypOBHE B paMKaX COOTBETCTBYIOUIMX Mpoduiield oO0ydyeHHs Ha
YPOBHE CpeAHET0 00111ero 00pa3oBaHMsL.

JloCcTH)KeHHEe 3TUX LeJied mporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOI'O
o01iero o6pa3oBaHusl 00€CIEUNBAETCS PEILICHUEM CIIEAYIONIUX 3a/1ay:

npuoOpeTeHne 3HaHUN O AUCKPETHOM CTPOEHUM BEILECTBA, MEXaHUUECKHUX,
TETUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3UUYECKHUE SIBJICHHS Ha
OCHOBE M3yUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEIICHUS PACUETHBIX U KaUeCTBEHHBIX 3aa4, TPEOYOLIUX
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENel, BKIoYas TBOPUYECKUE U
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATEIbCKUX YMEHUN: HAOMIOJaTh SBJICHUS U U3MEPATH
(¢u3nyeckre BEITWUYMHBI, BBIBUTATh THIIOTE3bl U MpejiaraTh SKCIEPUMEHTAIbHbIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH M MPOBOJUTH ONBITHI, IKCIEPUMEHTAJIbHbIE
UCCJIEIOBaHMSI, aHATM3UPOBATh MOTYUYCHHbIE JAHHbBIC U JIEJIaTh BBIBOJIBL;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaIKel (U3NIECKOTO COJep KaHMs,
BKJItOYasi UH()OPMALIUIO O COBPEMEHHBIX TOCTIKEHUSIX (GU3NKH, UHTEPIPETALUs U
KPUTHUYECKOE OLIEHUBAaHUE HH(POPMAIIHH;



3HAKOMCTBO CcO cepamu MpoPeCcCUOHAIBHOU AESATEILHOCTH, CBI3AHHBIMU C
(GU3UKON, W COBPEMECHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMA Ha JIOCTHIKCHHSIX
(pu3nuecKoi HayKu.

Ha wusyuenue ¢usuku (yriyOn€HHBIA ypOBEHb) HAa YPOBHE OCHOBHOIO
obmrero o6pazoBanust otBoautcs 340 dacos: B 7 kiacce — 102 yaca (3 gaca B
Henemo), B 8 kimacce — 102 gaca (3 ygaca B Heaeno), B 9 knacce — 136 gacos (4
yaca B HEJICIIIO0).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIETr0 MUPA.

dusnka — Hayka O mnpupojne. SBieHUs TPUPOILI (PIEMEHTHI COACpKaHUS,
BKJTIOUAIOIINE MEXIpPEeAMETHbIE CBsA3M). Dusznueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIE, JICKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BenuuyuHbL. PasmepHocTh. EnuHUIIBI (U3NYECKUX BETUYMH.
N3mepenune Qusnueckux BenuuuH. OTanonbl. Dusnueckue mnpubopsl. Ilena
nenenus. [lorpemnocts u3mepenuii. [IpaBuna Ge3omacHoro Tpyaa mnpu padore
nabopatopHeIM 00OpyAoBaHUEeM. MexayHapoaHas cucteMa eauHuil. I[lepeBon
BHECUCTEMHBIX eAuHuIl B equHuibl CH.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3Y4YalT MPUPOY.
EcrecTBeHHO-HayuHBI METOJ TO3HAHMs: HAOIIOACHWE, MMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKCHUE THIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
HaOMroaeMoro siBjeHus. Onucanvue GuU3nuecKux sSBJICHUN ¢ TTOMOIIBI0 MOJICIICH.

Jemoncmpayuu.

MexaHuyeckue, TEIUIOBbIE, DJICKTPUUECKHWE, MAarHWTHbIC, CBETOBBIC,
3BYKOBBIC SIBJICHUSI.

duznyeckue NpuOOpPbl U MPOIEAypa MPSMBIX HU3MEPEHUN AaHAJOTOBBIM U
1T (POBBIM TPHUOOPOM.

Jlabopamopnuvie pabomost u onvimot.

Omnpenenenue 1EHbI IeIECHUS IIKaJIbl U3MEPUTETHLHOTO MpUoopa.

N3mepenne pacCTOSTHUMN.

N3mepenue miomanu u 00bEMa. MeTo ajaeTKH.

HN3mepenne BpeMeHu.

N3mepenne 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MalbIX Tesl. MeToa psAaoB.

[IpoBenenne wucciaenoBaHUS IO MPOBEPKE THUIOTE3bl: TAIBHOCTH IOJETA
apuKa, myneHHOTO TOPU30HTAIIBHO, TeM OO0JIbIle, YeM OO0JIbIIE BHICOTA ITyCKa.

Pa3pnen 2. IlepBoHavaibHbIe CBeJIeHNUsI 0 CTPOEHMH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne 4actul] BemiecTtBa. CBs3b CKOPOCTH JIBHDKEHHUSI 4YaCTHUIl C
TemnepaTypoil. bpoyHoBckoe aBwxkenue. uddysusa. BzaumonaeiicTBue vacTuil
BEIIECTBA: NPUTXKEHNE U OTTAIIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEW W TBEPABIX
(kpucTtaminueckux) Teia. B3auMocBs3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX



arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

Jemoncmpayuu.

Habntonenne 6poyHOBCKOTO IBUKEHUS.

Habmronenue nuddysun.

HaOntonenue sBieHuit, 00BACHIIONUXCSA MPUTSHIKEHUEM WU OTTAIKMBAaHUEM
YaCTHUIl BELIECTBA.

Jlabopamopnuie padbomost u onvimot.

OrneHka quaMeTpa aroMa METOJIOM PSIO0B (C UCToNIb30BaHUEM (poTorpaduit).

OMBITHI O HAOIOICHHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Pasznen 3. JIBu:keHue U B3aUMO/IelicTBHE TeJl.

Mexanuueckoe nBuxenue. Ilyte u nepememienue. PaBHOMepHOe U
HepaBHOMepHOe JaBuxkeHue. CBOOOJHOE TajeHUE Kak MpUMEP HEPaBHOMEPHOTO
nBokeHus Ttesl. CxopocTth. CpenHsis CKOPOCTb MPU HEPABHOMEPHOM JIBHXKEHUH.
Pacuér nyTy v BpeMeHU JABUKEHUS.

I'paduku 3aBucuMocTel BEIMYMH, OMHUCHIBAIOIIMX JABMkeHHe. OOmme
MOHATUS OO0 OTHOCUTEIBLHOCTH JBIKEHUSA. CIOXKEHHE CKOpPOCTEH I Ted,
JBIOXKYIIMXCS TTapalljIeIbHO.

SBneHne wHepuuu. 3aKOH MHepuuH. B3anmoneicTBue Ten Kak IMpUYMHA
U3MEHEHNs CKOPOCTH JBWXEHHUsS Tel. Macca Kak Mepa HHEPTHOCTH Teja B
NOCTYyNaTeNbHOM JBH>KeHUHU. IlnoTHocTh BemiectBa. CBA3b IUIOTHOCTU  C
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiectBa. (CMecH U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TJIOTHOCTb.

Cuiia Kak XxapakTepucTuKa B3aumonaeucTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. MI3MepeHre Cuibl C TTOMOIIBIO JUHAMOMETpPA. SBJICHHE TATOTCHUS U CHUJIA
TskecTd. Cuia TsSKeCcTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocts. Coxenue
CWJI, HAPABJICHHBIX MO OAHOM mpsiMoil. PaBHonelcTBytomas cui. Cuia TpeHHs.
TpeHne CKONBXEHHS UM TPEHHUE IMOKOsA, BSI3KOE TpeHue. TpeHue B Opupole u
TEXHHUKE.

Jemoncmpayuu.

Ha6nrogenne MexaHM4ecKoro JBUKEHUS Tena.

N3mepenne cKopocTy NPSMOJIMHENHOTO JBUKECHUS.

HaGnronenue siBeHUsT HHEPIIUH.

Ha6nronenmne n3MeHeHNns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHUE Macc Mo B3aUMOJICUCTBUIO TEIl.

CrnoxeHue CuJjl, HallPaBJICHHbBIX IO OJTHON MPSAMO.

Jlabopamopnwie padbomot u onvimol.



OrnpenienieHue CKOPOCTH PABHOMEPHOTO JBHKEHUS (IIapuKa B >KUIKOCTH,
MOJIEJIN ANEKTPUYECKOI0 aBTOMOOMIIA U TaK J1ajiee).

Onpenenenue cpeaHeldl CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAaKJIOHHOM INIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPIOIO Tea.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTsbkeHus (aedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHIIBI.

ONbITEL, JEMOHCTPUPYIOUINE 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJBKEHUS OT
CHUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Paspnen 4. JlaBineHue TBEPABIX TeJl, )KMIKOCTEH U ra3os.

Hasnenue. Cuna aaBienus. CriocoObl yMEHBIIECHUS U YBEJIUYCHUS JaBICHHUS.
JlaBnenue rasza. 3aBUCUMOCTh JaBJEHUS Traza OT O00bEMA U TeMIlepaTyphl.
[lepenaya naBneHusi TBEPABIMU TEJIAMH, KUAKOCTAMH U razamu. 3akoH [lackars.
[THeBMaTHUECKUE MAITUHBI.

3aBUCUMOCTh  JIABJICHUS  JKHJAKOCTH  OT  TJIYOWMHBI  TIOTPY>KCHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyasl. [ 'mapaBiuueckue
MexaHU3MbI. Vcronb30BaHWe BBICOKHUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHUSIX.
Y CcTpoCTBO BOIOIPOBO/IA.

Atmocdepa 3emnm u armocdepHoe aaBiaeHue. [IpUuuuHBI CyleCTBOBaHUS
BO3aymHON o0osouku 3emin. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBlIeHUs OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTrO JTABICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumMenoBa) cwia. 3akoH Apxumeaa. Y clioBUe BO3HUKHOBEHHUS BBITATKHBAIOIIEH
(apxumenoBoii) cwibl, noarekanue. [InaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATY PhI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromyecst COCY/IbI.

I'mnpaBauueckuit mpecc.

[IposiBnenne nericTBrUst aTMOC(HEPHOTO AABICHHUSL.

Cudon.

3aBUCUMOCTh BBITAJIIKMBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON B JKHIIKOCTD
YacTH Teja U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TeN: MJIABAHUE WJIM MOTPY>KEHUE TeNl B 3aBUCHUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnwie padbomot u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMaA MOrpyXEHHOU B
KUJKOCTh YaCTH TeJa.

Ornpenenenue BBITAIKUBAOUIENH CHIIBI, JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIICH CWIIBI, JEUCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MACChI TeJA.

OneITel, JAEMOHCTPHUPYIOIIME  3aBUCHMOCTb  BBITAIKMBAIOLIEH  CHIIBI,
JEUCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BbEMA MOTPYKEHHON B JKUJIKOCTh YaCTH
T€Ja U OT IUNIOTHOCTHU KUIAKOCTH.

KoncTpyupoBaHue apeoMeTpa MM KOHCTPYUPOBAHUE JIOJIKU U ONPEIEIICHHUE
€€ rpy30N0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. JHEpPrusi.

Mexanudeckasi padboTa Jyisl CUJI, HAPABIEHHBIX BAOJb JUHUU IEPEMEILECHHUS.
MoIHOCTS.

[IpocTbie MeXaHM3MBI: pblYar, BOpPOT, OJIOK, TOJIMCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue poruara. [IpaBuio
MoMmeHTOB. [IpumeHeHue mnpaBwia paBHOBECHs pblyara K OJOKy. «3050TO€
npaswiio» mexanuku. KIIJ npocteix mexanusmoB. [IpocTbie MexaHU3MBbI B OBITY,
TEXHUKE, JKUBBIX OPraHU3MaX.

Mexanuyeckass d3Heprus. KuHeTmdyeckas M NOTEHUHAIbHAs JHEPIUS.
[IpeBpalieHne 0JHOTO BHUJIa MEXaHUYECKOW IHEPTUH B IPYTOW. 3aKOH COXPaHEHUS
Y [IPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IprMepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie pabomost u onvimot.

HccnenoBanue ycioBUM paBHOBECHS pblyara.

N3amepenne KIIJI HaKITOHHOW NIIOCKOCTH.

N3yuenue npasuiia peruara Jjis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Onpenenenue pabOTHl CHIIBI YIPYTOCTU MPU HNOIBEME IPY30B MPU MMOMOILH
MOJIBUYKHOTO OJI0KA.

N3ydenne 3akoHa COXpaHEHHS] MEXaHUYECKON IHEPTUU.

8 KUIACC

Pa3znen 6. TensioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB W MoJIEKYJd. OTMBITBI, MOATBEPIKIAIOIINE
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPHUH.



Mopenu TBEPIOro, >KHIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramiueckue u amopdubie Tena. I'pageH — HOBBIM MaTepuan Al HOBBIX
TEXHOJIOTUN. TEeXHONOTMU TMOJYyYEeHHUs] HUCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )KUAKOCTEW U TBEPABIX TEJl HA OCHOBE IOJIOKEHUU MOJIEKYJISIPHO-
KMHETUYEeCKOW Teopuu. [[OBEpXHOCTHOE HATSKEHHUE, CMAaYMBAHUE, KAIIWIISIPHbBIC
saBJIEHUS. TEeIIOBOE€ pACHIMPEHHUE U CKAaTHE. 3aBUCMMOCTh JABJICHUS Tra3a oOT
0o0BEMa, TeMIepaTyphl.

Temnepatypa. CBsi3p TeMmepaTypbl CO CPEIHEN KUHETHYECKON HHEprueu
TEIUIOBOT'O JBMXKEHUS YacTHUll. TeMrepaTypHbI€ IIKAJbI.

Buytpennsis  sHeprusi. CnocoObl HM3MEHEHUsS] BHYTPEHHEW OSHEpruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bubl TEIUIONEepeIauHu:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3IydeHUEe. Buasl Temionepenayn B NpUPOJIE U
TexHuke. HeoOpaTuMOCTh TETUIOBBIX MPOIIECCOB.

KommaecTBo TemnoTel. YaenapHas TEIIOEMKOCTh BEIIeCTBa. TeImiooOMeH H
TEIJIOBOE paBHOBecHe. 3akoH HrloToHa-PuxMana. YpaBHeHuUe TEIJIOBOTO OajaHca.

[InaBneHue u OTBEpAEBaHNE KPUCTALIMYECKUX BEIIECTB. Y A€IbHAS TEIIOTA
miaBieHus. [lapooOpazoBanue u xkoujeHcanus. Vcnapenue. Kunenue. Y nenbHast
TEIJoTa  MapooOpa3oBaHUsA.  3aBUCUMOCTh  TEMIEPATypbl  KUIEHHUS  OT
atMocepHoro naBieHus. HacwlllleHHBI W HEHACHIIEHHBIN map. BiaxHoCTh
BO3/yXa.

DHeprus TOIIuBa. Y AeIbHas TEIJIOTa CrOpaHusl.

[Tpunnumner pabotel TerioBeiX naurareneii. KIIJ[ TermmoBoro asurarters.
TeroBble JBUTATENIM W 3alllUTa OKPYXKAKOWMIEH cpeApl. TemioBble MOTEPU B
TEIIOCETAX.

3aKOH COXpaHEHMS W TPEBpAICHUS] PHEPTUU B MEXAHUUYECKHUX U TEILJIOBBIX
Ipoleccax.

Jemoncmpayuu.

Habmronerre 6poyHOBCKOTO IBUKEHUS.

Habmonenne nuddysun.

HaOmtonerne sBIICHWM TIOBEPXHOCTHOTO HATSKCHHS, CMAadWBaHUSA M
KalWUISIPHBIX SIBJICHUMU.

HabOmroienre TerioBoro pacmmupeHus Tel.

N3meHneHne nmaBieHUs raza IpU U3MEHEHUHM O0BbEMA W HArpeBaHWM WIIH
OXJIQKJCHUU.

[IpaBuita u3MepeHust TEMIEPaTypBhl.

Bunbl Tenonepenayn.

OxnaxkieHre Ipyu COBEPILICHUH PaOOTHI.

HarpeBanwne npu coBepiieHnH paboThl BHSITHUMH CHIIAMH.

CpaBHEHHE TEIUIOEMKOCTEN pa3INYHBIX BELIECTB.



Ha6nronenue kumneHus.

HaOntonenue nocTossHCTBA TeMIEPaTyphl IPU TUIABJICHUU.

Mopenu TennoBbIX JABUTATEIEH.

Jlabopamophuie padbomost u onvimot.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbITH IO BBIPALIMBAHUIO KPUCTAVIOB IOBAPEHHOM COJIM WJIU caxapa.

N3mepenune TteMnepaTypbl MpU MOMOIIM JKHUAKOCTHOTO TEPMOMETpa U
JaTyrKa TeMIEpaTyphbl.

OnbITel 10 HAOMIOAEHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, XKUIKOCTEH U
TBEPJBIX TEJL.

OmnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPUILA.

UccnenoBanne 3aBUCMMOCTU JIaBJICHUSI BO3JAyXa OT €ro oo0wbéMa #
TEMIEPATYyPBHI.

[IpoBepka rumnoTe3sbl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIepaTyphl.

HaOnronenne w3MeHEHWs BHYTPEHHEW OJHEpPruM Tella B  pe3yJibTare
TEIJIoTnepe1aun U pabOThl BHEIITHUX CHIL.

UccnenoBanue sBJICHUS TEIUIOOOMEHA TMPU CMENIMBAHUHM XOJIOJHOM U
ropsiueu BOJIBI.

Omnpenenenue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJION MPH TEIIOOOMEHE
C HarpeThIM METAJUNINYECKUM LUIIUHIPOM.

Ornpenenenne MOITHOCTH TEIUIOBBIX MOTEPSH (3akoH HproTOHAa-PrixMaHna).

Ornpenenenue yaenbHOW TEINIOEMKOCTH BEILECTBA.

HccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yaenbHONW TEIUIOTHI TUIABIECHUS JIbJA.

Pa3zgen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Tel. JIBa poaa 3JIEKTpUUYECKUX 3apsiaoB. BzaumoneiicTBue
3apsKeHHBIX Tell. 3akoH Kyrnona.

Onektpuueckoe mnozne. Hanpspk€HHOCTh 3nekTpudeckoro mnosst. [lpuHuun
CYyHEPHO3ULMHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenue aroma. IIpoBOJHMKH, JHUPAEKTPUKA U TOJYIPOBOJHHKH. 3aKOH
COXPAHEHHUS NEKTPUUECKOIO 3apsaa.

DNEeKTpUYECKU TOK. YCIOBUS CYILIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS SIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B METAJIJIaX, )KUAKOCTIX U ra3ax.

Onektpuueckas 1enb. Cuina Toka. DIEKTpUUECKOe HanpshHKeHUue. AMIEpMETp
Y BOJBTMETP B LEMH MOCTOSHHOrO TOKa. CONpOTHUBIECHUE MPOBOJHUKA. Y AEIBHOE



CONPOTHUBIICHUE BellecTBa. 3akoH OMa 1 yyactka nenu. [locnemoBarensHoe u
MapajyieIbHOE COEUHEHNE TPOBOAHUKOB. DJIC B 1IeNM MOCTOSIHHOTO TOKA. 3aKOH
Oma mia nonnod nenu. IlpaBuna Kupxroga. Pacu€r mpocTbIX 3JI€KTPUUYECKUX
uenen. HelMHelHbIe 3J1IEMEHTBHI.

PaGota u MOIIHOCTH SJEKTPUYECKOro Toka. 3akoH Jxoyns-Jlenna.
DneKkTpudecKue enu U NOTPEeOUTENH IeKTpUIecKoil sHepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[locTtosiHHbIE ~ MarHuThl.  B3auMomeHCTBHE  IIOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €r0 3HAaY€HUE JJIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHutHoe TMoJie  3JeKTpuyeckoro Toka. OnbeIT  Amnepa.
[IpruMeHeHne BIEeKTPOMAarHuTOB B TEXHUKE. JleliCTBME MAarHMTHOrO OIS Ha
npoBOAHUK ¢ TokoM. Cuna Awmmepa U oOmpeaeneHue €€ HamnpaBiICHHUS.
DIIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCMONIb30BaHUE 3JJIEKTPOJBUTATEIEH B
TEXHUUYECKHUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBiaeHue snekTpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. CriocoOmI MOy YEHUSI AIEKTPUUECKOU SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBIISIEMBIX HMCTOYHHUKAX SHEPTUU. DKOJOTUYCCKUE
POOJIEMBI YHEPTETUKHU. TOTUITMBHBIE AJIEMEHTHI M JIEKTPOMOOUIIH.

Jemoncmpayuu.

DneKkTpu3anus Tell.

JIBa poj1a 3JIEKTPUYECKUX 3aps10B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEJl.

YCTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKHUX 3apsI0B.

MogenupoBaHue CHIIOBBIX JIMHAW DJIEKTPUYECKOTO IO € IOMOIIBIO
OyMa)kKHBIX CYJITaHOB.

[IpoBOAHUKH U TUDIICKTPUKH.

HcTouHrKkH OCTOSTHHOTO TOKA.

JIelcTBUA 3IIEKTPUUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BrIi1 pa3psn.

N3Mmepenue Cuitbl TOKa aMIepMeTpOM.

N3Mepenne 31eKTpUYeCKOro HaNpsKEHNUsI BOJIbTMETPOM.

PeocraTt n MarazuH conpoTUBIEHU.

B3aumopelicTBre NOCTOSIHHBIX MATHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3ECICHHUS ITOI0COB MarHuTa.

MoenupoBaHue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OmneIT Opcrena.

MarsuTtHoe 1oJjie ToKa. JICKTPOMarHuT.



JlencTBME MAarHUTHOTO T0JIS1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

Omnerter @apanes.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

OnbITel 1O HAOMIOJEHUIO DJJICKTPU3ALMU TEd TPU CONPUKOCHOBEHUU U
MHIYKIUEH.

HUccnenoBanne [OEUCTBUA DBJIEKTPUUECKOTO IO HA IPOBOJHUKU H
TAAIICKTPUKHU.

COopka 1 UCTIBITAHHE DJICKTPUYECKOH IEMU MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUs Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh AJIEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €r0 JJIMHBI, TUIOMIAJAN ONEPEYHOI0 CEYEHHUs M MaTepuania.

Ornpenenenue yaeabHOro CONPOTUBICHUS MPOBOIHUKA.

[IpoBepka mipaBuia CJIOXKEHUS HANPSOKEHUW TIPpU  TOCIEI0BATEILHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia 18 CWIbBl TOKAa TPU NapauIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue O/{C 1 BHYTpEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Tposepka npaun Kupxroda.

[IpoBepka BeInoJHEHUS 3aKk0oHAa OMa 1JI MOJTHOM 1enu.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHWHBIX 3JIEMEHTOB (JIAMIIbI
HaKaJIMBaHUS WIW MOJTYHIPOBOJIHUKOBOTO THOJA).

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.

Onpenenenue KII/ narpeBarens.

NccnenoBanre MarHUTHOTO B3aUMOZEHCTBUS TOCTOSIHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJISl IOCTOSIHHBIX MAarHUTOB MPH WX O00BEMHEHUU U
pa3aeIeHUN.

UccnenoBanne AEUCTBUS SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KATYIIKHU C
TOKOM M MarHuTa OT CHJIbl U HalpaBlICHUS TOKA B KATYIIKE U OT HAJIMYMS
(OTCYTCTBUS) CEpPICUHHKA B KaTYIIIKE.

N3ydenne neicTBrsl MArHUTHOTO TIOJISI HA MIPOBOJTHUK C TOKOM.

KonctpyupoBanue u uzydueHue padboThl JJIEKTPOIBUTATEIS.

N3smepenne KII/] anekTpoaBUraTebHOM yCTAaHOBKH.

OnpIThl 1O  HUCCIEIOBAHMIO  SIBJICHUSA DJIIEKTPOMArHUTHOW HMHAYKIUU:
WCCIIEIOBAHUE U3MEHCHUIM 3HAYEHHS U HAPABJICHUS MHIYKIMOHHOIO TOKA.



9 KUIIACC

Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JBkeHHEe. MartepuanbHas Touka. CrnocoObl OMUCaHUS
MEXaHUYECKOT0 JBIXKECHUS: TaOMWYHBINA, rpaduueckuii, anHanutuyeckuii. Cucrema
oTc4yé€Ta. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHHUS.

BekTopHble BeIMUMHBI, ONEpallU C BEKTOpAMU, IPOESKIUHU BEeKTOpa. Pannyc-
BEKTOpP MAaTEpUAIBLHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
IIpAMOJIMHEMHOE  JABWKEHUE. HepaBHOMEpHOE IIPSAMOJIMHEHHOE JBHUKCHUE.
Cpennsis 1 MTHOBEHHAs CKOPOCTh Te€Jla MPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEWHOE JBHKEHHUE. Y CKOPEHUE
cB0oOOHOTO maaeHus. OnbIThl ["anumnes.

I'paduueckas uHTEpHpeTanvs YCKOPEHHS, CKOPOCTH, MPOUJACHHOTO MyTH U
nepeMeNIeHUs! AJ1sl IPSMOJIMHEHHOTO ABUKECHUS.

JIBi>xkeHue Tena, OPOIICeHHOTO IO/ YIJIOM K TOPU30HTY.

JIBueHue 1o OKPYyKHOCTHU. JIMHEHAss CKOPOCTh, YIiIOBasi CKOPOCTh, IIEPHUO]T
¥ 4acToTa OOpaIlleHHs MPYU PaBHOMEPHOM JIBUKEHUHU TI0 OKPY>KHOCTU. CKOPOCTh U
YCKOPEHUE TIPU JIBUKEHUH IO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOIIAs CUIIA.

[Tepsbiii 3akoH HbtoroHa. Bropoit 3akon HeroToHa. Tpetuii 3akoH HeroToHa.
[IpuHIMII Cynepno3uLuu CHlL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPeHUs! CKOJIbKEHHUS, Chjla
TPEeHMsI TIOKOS, Ipyrue Buabl TpeHus. Koadduiment tpeHus.

JIBH>KEHUE TeJl 0 OKPY>KHOCTH IO JEUCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnynnm m nogbpéMmHas cuna Kpbuia. COBpEMEHHBIE JIETATEIbHbIE
amraparsl, CyJa Ha NOABOAHBIX KpbUIbSAX, AHTHUKPHUIO HAa CKOPOCTHBIX
aBTOMOOWISIX. J[BIDKeHHUE TTOe3/1a HA MarHUTHOM MO TYIIIKE.

Cuia TSXKECTM W 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IrPaBUTALlMOHHOIO I1IeHTpa (B ToM uwucie ImaHeT Bokpyr Connna). Ilepsas
KOCMHUYECKast CKOPOCThb. HeBecOMOCTh U meperpysku.

PaBHOBecue marepuaibHOM TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tema. M3menenme wumnynesca. Mmmynec cunel. Yopyroe u
HEYIpyroe B3aUMOJCHCTBHE. 3aKOHbI HM3MEHEHUSI W COXPAHEHHUS HUMITYJIbCa.
PeaktrBHOE 1BHXKEHHUE.

Mexannueckass paboTta M MOLIHOCTh. PaboTa cuil TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHast sHeprus c:xaTou npykuHbl. Knnetnueckas
sHeprud. Teopema O KMHETUYECKOW JHEPrUMU. 3aKOH W3MEHEHUS U COXPAHCHUS
MEXaHUYECKON SHEPTUH.



Jemoncmpayuu.

HaOnronenrie MeXxaHMUYECKOTO JBIXKEHHSI Tella OTHOCUTEIBbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHue myTeld W TPACKTOPUM JIBIXKEHHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenune ckopocTy U yCKOPEHUS PSIMOJIMHEITHOTO JIBUXKEHUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHHUSI.

Habnronenue aBuxkeHus Tea o OKpy>KHOCTH.

HaOnronenne MeXaHUYECKUX SIBICHUN, MPOUCXOASIIUX B CHUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBMXKEHHH OTHOCHUTEIIHHO
KabuHeTa QU3HKH.

Habnronenue paBHoBecHs Tel, CBOOOJHOTO MaJeHUs, KOJIeOaHUsT MasiTHUKA B
WHEPIMATIBHBIX CUCTEMAX KaK MOATBEPKACHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHHUS Tejla OT €r0 MacChl U JICHCTBYIOIIEH Ha HETO CUJIBI.

HaOmnroienne paBeHCcTBa CHIT IPU B3aUMOJICHCTBUU TE.

N3menenue Beca Teaa mpu YCKOPESHHOM JBUKCHHH.

[Tepenaya umrynbca mpu B3auMOJEHCTBUH TE.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOJICUCTBUU TE.

CoxpaHeHne UMITyJIbca Mpy a0COTIOTHO HEYIIPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHne UMIyJIbca MPU YIPYTOM B3aUMOJIEVCTBUU.

Hab6nronenune peakTUBHOTO IBH>KEHHUS.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

CoxpaHeHue SHepruu Ipyu ABUKEHUH TeJla MO AEHCTBUEM IPYKHUHBIL.

Jlabopamopnuie pabomost u onvimot.

KoncTpyupoBanue TpakTa s pa3roHa M JaJIbHEWIEro pPaBHOMEPHOIO
JBUKEHHUS IIAPUKA WU TEJIECKKU.

Onpenenenue CpenHe CKOPOCTH CKOJIBKEHUs Opycka WM JBUKEHUS
HIapHKa M0 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue YCKOpEHHsS Tejla IpU PaBHOYCKOPEHHOM JBUIKEHHH I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
IBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

[IpoBepka TMUMOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaabHOM
CKOPOCTH MYTH OTHOCATCS KaK psifi HEYETHBIX YUCEN, TO BpEMEHA OJNHAKOBBI.

HccnenoBanne NBWKEHUS Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH  CHJIbl  TPEHUSI CKOJBXKEHUS OT  CHJIbI
HOPMAaJIbHOTO AaBJICHUS.

Onpenenenue Ko3ppuLMeHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPY>KUHE, OT
CTeneHu eopMaIu npy>KUHBbI.

Onpenenenue paboThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JBHKEHUHU Tella 1O
TOPU30HTAILHOM ITOBEPXHOCTH.

Onpenenenue paboTbl CUJIBI  YNPYrOCTH MpU  NOABEME TIpy3a C
MCIIOJIb30BaHUEM HEMOJBMXKHOTO U MOABUKHOTO OJIOKOB.

Pa3znen 9. Mexann4yeckue Koy1ie0aHUS U BOJIHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: TIEPHO/I,
4yacToTa, aMIUIMTyJa. l'apMoHMYeckue KoneOaHus. 3aTyxarliue KojeOaHusl.
Boinyxiennble konebanus. Pesonanc.

MaremMatndyeckui U TNPY>XUHHBIA MasTHUKU. [IpeBpaieHue sHepruu Ipu
KOJIe0aTeIbHOM JBUYKCHUH.

Mexanudeckue BosHbL. [IpomonbHble W monepedHbie BosHbL. CBoMCTBa
MEXaHUYECKUX BOJIH: MHTep(depeHursa u audpakuus. JJauHa BOTHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHu4eckue BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. PacmpocTpanenue u oTpakeHUE 3BYKa. ['pOMKOCTh 3ByKa M BbICOTA
ToHa. Pe3zonanc B akyctuke. WMuHbpasByk u ynbTpa3Byk. VcmonszoBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Jemoncmpayuu.

HaGnrogenne koneGanuii Ten TMOA JAEUCTBHEM CHIIBI TSXKECTH W CHJIBI
YOPYTOCTH.

Hab6nronenue xosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BeIHY X ICHHBIX KOJIEOaHUN U pe30HaHca.

PacnpocTpaneHnne npogoJibHBIX U MONEPEYHBIX BOJH (HA MOAEIH).

Habmronenne natepdepeniinu u 1udpakiiii BOJIH Ha IIOBEPXHOCTH BOIBI.

Ha6nronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHUM pe30HAHC.

Jlabopamopnuie pabomost u onvimeot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MATEMATHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUO/Ia KOJIEOaHUH Py KUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTU MEepUoa KOIeOaHW Tpy3a Ha HUTH OT JJIUHBI
HUTHU.

HccnenoBanne 3aBUCUMOCTU TIepHUoa KoJeOaHUM MPYKMHHOTO MasiTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH mMepuoaa KoyseOaHWil Tpys3a, MOJBEIICHHOTO K
JIEHTE, OT MacChl rpysa.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJIa KOJICOAHUI Py KUHHOTO
MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.



Paspnen 10. Di1eKTpOMAarHMTHOE 110JI€ U YJIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOoiHBL.  CBoOMCTBa
ANEKTPOMarHuTHeIX BOJdH. [llkanma »neKkTpoMarHUTHBIX BOJH. Vcmonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JUIA COTOBOM CBsA3U. Panmonokanmsa. Kocmuueckas
CBSI3b.

DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BOTHOBBIE CBOMCTBA
cBeTa: uHTepPEepeHIUs U TUPPAKIHSL.

Jemoncmpayuu.

CBolicTBa 3JI€EKTPOMArHUTHBIX BOJIH.

WNnTtepdpepenuus u nudpakius ceera.

Jlabopamopnuvie padbomost u onvimot.

N3yuyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBenenue onbpITOB 10 HAOJIOIEHUIO UHTEpPepeHInn U Judpakluy CBETA.

Pa3zpnen 11. CBeToBbIe IBICHUSA.

JlyueBass Mozenb CBETa M TEOMETpPUYECKas ONTHKA. VICTOYHHMKH CBeTa.
[IpsmonuueiiHoe pacnpoctpaHeHue cBeta. 3atMeHuss ConmHuna u o JIyHBL
Otpaxenue cBera. Ilnmockoe 3epkano. 3akoH oTpaxeHus csera. llocTpoenue
nU300pakeHni, cHOPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3aKOH IpesoMiieHHs cBeTa. [lomHoe oTpa)keHHe CBeETa.
Hcnonp3oBaHue MOJHOTO OTPAKEHUS B ONTUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nydyed B JmH3e. DopMyna TOHKOM JuH3BL. IlocTpoeHue
n300pakeHuid, CHOPMUPOBAHHBIX TOHKOW JuH30M. OnTHueckas cucTeMa
doTtoamnmapara, MUKpOCKONa H Teieckoma. [7a3, Kak omnTuyeckas CHUCTEMA.
brn3opyKocTh U 1aIBHO30PKOCT.

Paznoxenue Oemoro cBera B crmektp. Onbitel HetoTona. Cnoxxenue
CIIEKTPaJIbHBIX IBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpsAmMonHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue CBeTa.

[Tony4yenune n300paxxeHU# B MIIOCKOM 3€pKale.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBOA.

Xop nyuel B coOuparolieit JIMH3e.

X0 Ty4el B pacCEenBarOIIEH JIUH3E.

[TonyueHnue n300pa>keHUI C TOMOILBIO JIUH3.

[Tpunuun neiicTBus goTtoanmnaparta, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.



Paznoxenue 0enoro cBera B CHEKTP.

[Tonnyyenue O0enoro cBeTa NpH CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnuie padbomost u onvimot.

HccnenoBanne 3aBUCUMOCTH yrja OTPa)K€HUs CBETOBOrO Jyya OT YIJia
naJIeHuUs.

N3yuyenue cBOMCTB N300pakeHUs B IJIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH YIJIa IPETOMIIEHHS OT yTia NaJeHUs] CBETOBOTO
Jy4a Ha TPAHUIIE «BO3TYX—CTEKIIO».

[TonyueHnne n300pa>keHU C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne (QOKYCHOTO pacCTOSHUS M ONTHUYECKOM CHJIbI coOuparoiein
JIUH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETA B CIIEKT.

OnbITEIl IO BOCHPHUATHIO IIBETA MPEIMETOB MpPU UX HAOIIOJACHUU Yepes
I[BETOBbIC (DHIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u norionenre ceeta atomoM. KBaHThl. JIMHE9aThie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHHE aTOMHOTO
sanapa. HykionHas wmopens atomHoro szapa. WM3orombl.  PanuoakTuBHBIC
npeBpamieHus. [lepuon momypacnaga aToMHbIX saep. JlelicTBHE paJnOaKTHBHBIX
U3JIyYEHUH Ha KUBbIE OPTAHU3MBIL. 3alIUTa OT PaJIMOAKTUBHOIO U3Ty4YCHHUS.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MAaCCOBOTO YHCEIL.
OHeprusi cBsi3M aTroMHBIX sifep. CBsA3b Macchl M 3HEpruu. Peakuuun cuHTE3a H
nenenus saep. Wcrounwku sHeprun ConHua W 3BE3N. SnepHas >HEpreTuka.
DKOJOTHYeCKUe MPOOJIEMBI SIICPHOI YHEPTETHKH.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CrekTpbl pa3IMYHbIX Ta30B.

CnekTtp Bojgopoa.

Ha6nronenue TpekoB B kamepe Bunbcona.

PaGota cuérurka HOHU3UPYIOMIHNX U3y ICHHM.

Perucrtpanus u3nydeHuss IpUPOIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnuie padbomot u onvimet.

HaGnronenmne CrutonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPEeKOB: U3MEPEHUE SHEPTUU YACTHUIBI 10 TOPMO3HOMY IIyTHU
(mo dhoTorpadusm).

N3mepenne paanoakTHBHOTO (hOHA.

IHoBTOpPHUTEILHO-00001IAKO U MOTYJIb.



[ToBTOpHUTENHEHO-00001IAIONTNIT MOTYTF TIPEIHA3HAUEH JJISI CUCTEMATHU3AlNN
u  0000mIeHUsT TMPEIMETHOTrO  COACPKAHUS U OMbITa  JACSTEIbHOCTH,
MPUOOPETEHHOIO NPHU M3YYEHHHM BCEro Kypca (U3HKU YriyOJEHHOTO ypOBHS, a
TaKXKe JJIs1 HOJTOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY SK3aMeHY Mo (pru3uKe.

B mpouecce wu3ydeHus MAHHOTO MOIYJSl peaTM3yIOTCA U TMOTydYaroT
JalbHEelIIee pa3BUTHE YyueOHBIE JCHCTBHSA, OOCCICUMBAIONINE JIOCTIXKEHUE
OpPEeIMETHBIX ¥ METalpeIMETHBIX pPe3yJbTaToB O0O0ydeHus, (OpMHUpOBaHHE
€CTECTBEHHO-HAYYHO! TPaMOTHOCTH: OOBSICHEHHE M ONMCAHUE SBJICHUI Ha OCHOBE
NpUMEHEHUsT (U3NYECKUX 3HAHUH, HCCIEAOBATENbCKUE NEHCTBUS (BBIABIKEHUE
THIOTE3, MMOCTAHOBKA IENH M TUIAHMPOBAHHUE HWCCICIOBAHMS, aHAINW3 JaHHBIX U
MOJTyYeHHNE BHIBOJIOB).

[IpennmoutuTenbHON  (QOPMOI  OCBOCHHST MOMAYJS SIBISACTCS MPAKTHKYM,
nporpamMma KOTOPOTO BKITIOYAET:

peleHre 3a7ad, OTHOCSIIUXCS K pPa3lIWdHBIM pa3ieliaM U TeMaM Kypca
(GU3MKH, B TOM YHCIIE 3a]1a4, MHTETPUPYIOIINX COJIEPKaHUE Pa3HBIX Pa3/IeiOB;

BBITTOJIHEHHE JTA0OOPATOPHBIX PadOT M OMBITOB (BKIHOYasi pabOTHI U OIBITHI U3
nepeyHe K paszienamM Kypca) B YCIOBHUSX CaMOCTOSTEIBHOTO TUIAHUPOBAHHMS
NPOBEJICHUS MCCIICJOBAHUs, BEIOOpAa 1 OOOCHOBAHUS METOJ/1a M3MEPEHHUsS BEIINYNH,
COOPKH IKCTIEPUMEHTAIILHON YCTAaHOBKH;

BBITMIOJTHEHUE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOIO XapaKkTepa
(3amaHusl O €eCTECTBEHHO-HAYYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEpKAHUEM;

paboTy HaJ rPYNIOBBIMU WIM UHIUBUIYATbHBIMU MPOEKTAMU, CBA3AHHBIMU C
coliepkaHreM Kypca (PU3UKH.

N3yuyeHnue mMOBTOPUTETHLHO-0000IIAIONIET0 MOMYJS MOKET 3aKaHYMBAThCS
IIPOBEJICHUEM JHATHOCTUYECKON paboThl 3a Kypc (U3UKH YriayOJEHHOTO ypOBHS,
BKJTIOUAIONIEH 3aJ]aHUSl PA3HOTO YPOBHS CIOXKHOCTH. Pe3ynbTaThl BBITTOJHEHHS
JTUATHOCTUYECKOM paboThl MOTYT MOKA3bIBAaTh CTETIEHh TOTOBHOCTH O0YYarOIIUXCs
K OCHOBHOMY TIOCYJapCTBEHHOMY 3K3aMeHy 10 (u3MKe, a TaKxke
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyUYHOM IrPaMOTHOCTH.



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®M1U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yJbTaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

B pesynbraTe usydenus puznku Ha ypoBHE OCHOBHOI'O 0OIIIEr0 00pa3oBaHUs
y obOyuatomierocs 0yayT copMUpOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3yJIbTaThl B
YacTH:

e I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUH M COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM
bu3nIecCKol HAyKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHXKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)2pasxcoanckozo u Oyxo6HO-HPABCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX
U DTHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM JIOCTHXCHUMN
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OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIUIIOB B JEATEILHOCTH
YUYEHOTO;

e 3)acmemuueckozo eocnumanus:

BOCHIPUSTHE ICTETHYECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOIO
MIOCTPOCHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)yennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, Ba)XKHEWILIEH COCTABIISIFOLICH
KYJbTYPBI;

OpUEHTAIMS B JAESATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI IPUPOIBI;

pa3BUTHE HAay4yHOU JI00O3HATENbHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATEIbHOCTH;

o 5)ppopmuposanun Kynvmypel 300p06ba U IMOUUOHANLHOZ0 ONAZONOTYUUA:

OCO3HAHHWE IIEHHOCTH Oe30omacHoro oOpa3a XKW3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTHM MpaBui OE€30MaCHOrO TMOBEJACHUS HA
TpPaHCIOPTE, Ha JOpPOrax, C DBJIEKTPUYECKUM M TEIJIOBBIM OOOPYJIOBaHHEM B
JOMAITHUX YCIIOBUSAX;

c(hOpMHPOBAHHOCTh HaBbIKa pedeKkcuH, NPU3HAHWE CBOETO TIpaBa Ha
OIMOKY M TAKOTO e MpaBa y Apyroro 4ejaoBEKa;



e 6)mpy0oo6o2o 6ocCRUMAHUA:

aKTUBHOE YYacTHE B pCIICHWW TMPAKTHUYECKUX 3amad (B paMKaxX CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropojaa, Kpas) TEeXHOJIOTUUYECKOW M COLMAIbHOM
HAIPaBJICHHOCTH, TPEOYIONUX B TOM YUCIIEC ¥ (PU3HUECKUX 3HAHHA;,

MHTEPEC K MPAKTHICCKOMY U3YUYEHUIO PO ecCuii, CBI3aHHBIX C (U3HKOM;

o 7)IK0102UHECKO20 6OCRUMAHUA:

OpUEHTAIlMs Ha TPUMCHCHHE (U3MUYECKMX 3HAHWUK JUIsl pEIIeHUs 3a7ad B
00JaCTH  OKpY’)KAIOIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OICHKH UX
BO3MOYHBIX TTOCJICICTBUM JIJIS1 OKPYXKAIOIIEH CPEJIbl;

OCO3HAaHUE TJIO00ATBHOTO XapaKTepa JKOJOTHYECKHX MpoOJieM M MyTed ux

peleHus;
o 8)aoanmayuu K u3MEHAOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPpeOHOCTh BO B3aUMOJICUCTBUU TMPU BBHITIOJHEHUU HCCIEIOBAHUN U
MPOEKTOB (PM3NUYECKON HANTPABICHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSIM JIPYTHX;

MOBBIIICHUE yPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 TMPAKTUUYECKYIO
JIeSITeIIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHWKM, YMEHHH (QopMyIupoBaTh
U7IeH, TIOHSATHUS, TUTIOTE3bI O PU3UIECKUX OOBEKTAX U SBIICHUSIX;

Oco3HaHue Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JIacTH
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IJIAHUPOBAHHWE CBOETO Pa3BUTHUS B NPUOOPETEHHH HOBBIX (PU3NUECKUX
3HAHUM;

CTpEeMJICHUE aHAJIM3UPOBATh U BBISABJISATH B3AaMMOCBSI3H MIPUPOJIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIH30BaHUEM (PU3NUECKUX 3HAHH;

OIIEHKa CBOMX JICHCTBUH C Y4Y€TOM BIHMSHUA Ha OKPYXAIOIIYI0 Cpeny,
BO3MOXXHBIX TJIOOAJIBHBIX ITOCIICICTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OocBOeHHS mMporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
o01mero oOpa3oBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIC IEHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  y4eOHBIE  JCHCTBUS,  PETyJSTHBHbBIC
YHUBEpCAJIbHbIC YUEOHBIE JIEUCTBUSI.

IHo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBble Jornueckue aAecTBUA:
BBISBJISITh W XapaKTePU30BaTh CYIICCTBEHHBIE TPHU3HAKH OOBEKTOB
(ssBeHU), K1IacCU(ULIMPOBATH UX;



BBISBJISATh 3aKOHOMEPHOCTH W MPOTHBOPEUHS B paccMaTpUBAeMbIX (pakTax,
JTAHHBIX ¥ HAOJFOICHUSX, OTHOCATITUXCS K (DU3UYECKUM SIBIICHUSIM;

BBISIBJISATh TPUYMHHO-CICACTBCHHBIC CBS3M TIPH M3YYCHHH (U3HUCCKHUX
SBJICHUA ¥ TIPOILIECCOB, JeJaTh BBIBOABI C HCIIOJNB30BAaHUEM JIETyKTUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOYCHHWH, BBIJBUTATh THUIIOTE3BI O  B3aUMOCBS3SX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITEIILHO BBIOMPATh CIOCOO perieHus yueOHOW (DU3UYECKOW 3amaadn
(cpaBHEHHE HECKOJBKHX BAapHUAHTOB PEIICHUsS, BHIOOP HaubOosee MOIXOAIICTO C
y4ETOM CaMOCTOSTEIHHO BBIJCICHHBIX KPUTEPHECR).

Ba3oBble ucciienoBaTe/IbcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK UCCIICT0BATEILCKHI HHCTPYMEHT ITO3HAHUS;

IIPOBOAUTEL 0 CAMOCTOSITEIIBHO COCTABJIICHHOMY IUIAHY OIBIT, HECIIOMXHBIN
(U3HYECKHI SKCTICPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DU3UIECCKOTO SIBICHHUS;

OIICHMBATh Ha MMPUMEHUMOCTH M JJOCTOBEPHOCTHh MH(POPMAIIHIO, TTOTYICHHY IO
B XOJI€ UCCJICIOBAHUS MJTU DKCIICPUMEHTA;

CaMOCTOSATEILHO (POPMYJIMPOBATH OOOOIICHHMS W BBIBOJBI IO pPe3yJibTaTaM
NpOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

IIPOTHO3UPOBATHh BO3MOXKHOE JTAJIbHEHIIICE Pa3BUTHE (PU3HUECKHUX MPOIIECCOB,
a TaKKe BBIJBUTATh TPEIIOJIOKCHUS 00 WX Pa3BUTHH B HOBBIX YCIOBUSAX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHATh Pa3IMYHBIE METO/bl, HHCTPYMEHTHI M 3alpoChl MPU TIOUCKE W
oTrOope MHPOPMAINH WK JaHHBIX ¢ YIETOM MPEJIOKCHHON yueOHOH (hHU3HUeCcKOi
3aJ1a4H;

aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

OLICHWBATh HAN&KHOCTh HWH(GOPMAIMU 10 KPUTEPHSIM, TPEIOKCHHBIM
yUUTENIeM WK C(HOPMYITHPOBAHHBIM CAMOCTOSITEIIEHO;

CaMOCTOSAITETTbHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TpEICTaBICHUS
uHbOpMAIIM U WUIIOCTPUPOBATH pEIIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOU TpaduKkoil 1 nX KOMOMHAIUSIMHU.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B XOJle OO0CYXJIeHHs ydyeOHOro MmaTepuala, pe3yiabTaToB J1a0OpPaTOPHBIX
paboT U TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI H
BBICKA3bIBaTh WJIEM, HAIICJICHHbIE Ha pEIICHHE 3aJaud W MOoJJepKaHue
OJ1aro’xenaTeIbHOCTH OOIIEHUS;

COMOCTABJISITh CBOU CYXKJICHHS C CYKACHUSMH JAPYrUX YYACTHUKOB JUAJoOra,
OOHapyXUBATH PA3TMYUE U CXOJICTBO MO3UIUK;

BBIPQXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;



MyOJMYHO MPEACTABISATh PE3YyJbTaThl BBINOJIHEHHOTO (PU3MUECKOTO OIbITa
(3KCIIEpUMEHTa, UCCIEIOBaHMs, IPOEKTA);

MOHUMAaTh ¥ HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYATbHON
paboThl PU PEIEHUH KOHKPETHON (PU3UUECKOI MpOOIIeMBbI;

OPUHUMATH 1€JIM COBMECTHOU NE€ATEIbHOCTH, OPTaHU30BbIBATH JAECUCTBUS IO
€€ JOCTIKEHUIO: paclpelesaTh PO, OOCYXAaTh IPOLECChl U PE3yJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMIOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yJibTara I0
CBOEMY HAIpPABICHUI0 U KOOPAUHUPYS CBOM JCHCTBUSA C APYTUMHU YICHAMHU
KOMaHIbI;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIE YHUBEpPCcAIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYyaIUsAX, TPEOYIOMIUX IS
pereHns GU3NIECKUX 3HAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJAaX  NPUHATHA  pElIeHUN
(MHAMBUYATBHOE, IPUHATHE PEIICHUS B TPYIITE, IPUHATHE PEIICHUHN TPYyMIoi);

CaMOCTOSITEJIbHO COCTABJISITH AJITOPUTM pEIICHUS (PU3MYECKOW 3a7aud WIH
IUIAaH HUCCIEAOBaHUS C Y4YETOM UMEIOUIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;

JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIIMOHAIbHBII HHTEJLJIEKT:

JaBaTh aJI€KBATHYIO OIICHKY CUTYyAIlMU U Mpejararh rjiaH e€ N3MEHEHNUS,

OOBSCHATh  TPUYMHBI  JIOCTHKEHHUS  (HEIOCTIDKEHMs])  PE3yJIbTaTOB
JESITEBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM 4YHCIIC B XOJ BBINOJHEHUS
(u3MUECKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTyaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM.

CTaBUTh C€0Sl Ha MECTO JIPYTroro 4ejioBeKa B XOJ€ CIOopa WU TUCKYCCUU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

NpU3HABATh CBOE MPaBO Ha OMIMOKY MpHW pemieHnd (HU3NIECKUX 3a/1ad W B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE e MPaBo APYroro.

HNPEAMETHBIE PE3YJIBTATHBI

K xoH1y oOy4eHnus ¢ 7 kinacce npeAMETHbIE PE3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCA YMEHHUI:



UCII0JIb30BaTh MOHATHUS: (PU3NYECKUE U XUMHUUYECKHE SIBJICHUS, HAaOII0ACHHE,
HKCIIEPUMEHT, MOJI€Nb, THUIOTE3a, EAUHHULBI (U3HUYECKUX BEIUYHH, AaTOoM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUA BellecTBa (TBEPIOE, KUIKOE, razo00pa3Hoe),
MEXaHUYECKOE JBW)XECHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEUHOE),
TpPaeKTOpHs, paBHOJCUCTBYIomas cwi, aeopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nuyath sBIeHUs (IAudQys3us, TEmIoBOE ABHKEHHE YaCTHI]
BEILIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE [BM)KCHHE, WHEPLMS,
B3aUMOJIECTBHE TEJ, PABHOBECHE TBEPIBIX TEJ C 3aKPEIIEHHON OCBhIO BpallleHHUS,
nepenaya JaBieHUS TBEPABIMU TeJlaMU, KUJIKOCTIMU M ra3amu, aTMoc(epHoe
JaBJeHUE; TUIaBaHKUe TeJl, TPEBPAILEHHUS MEXaHUYECKON IHEPTUH) MO OMUCAHUIO UX
XapaKTepHbIX CBONCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JIaHHOE
(duznueckoe sBICHUE;

pacno3HaBaTh  MPOSIBJICHUWE  M3YUYEHHBIX  (PU3MYECKUX  SBJICHUA B
OKpyXaroleM Mupe (B TOM uucie (U3MYECKHUe SBJICHUS B MPUPOJE: MPUMEPHI
JBIDKCHUS ¢ PA3IMYHBIMU CKOPOCTSIMU B KUBOW M HEXKHBOUM MPUPOAE, TECUCTBUE
CWJI TSDKECTH, TPEHHUSI, YIPYTOCTU B MPUPOJIEC U TEXHHUKE, BIUSHUE aTMOCHEPHOIrO
JaBJICHUS Ha KMBOM OpraHu3M, IJIaBaHuWE pbIO, phlYard B TeJ€ 4YeJIOBeKa), MpH
ATOM TMEPEeBOJIUTH MPAKTUYECKYIO 3aJady B y4eOHYIO, BBIJCISATH CYIIECTBEHHbIE
CBOICTBA (MpU3HAKK) HU3HUUECKUX SBICHUM;

OMKCHIBATh M3Y4YEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢usznueckre BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTH BEUIECTBA, BpEMS, IYTh,
CPEIHSsl CKOpPOCThb, CHUJIa YNPYTrOCTH, CHJIa TSKECTH, BEC Teja, Cujia TPEHUs,
JaBieHUe TBEPJOTO TeJa, JABJICHHE CTOJO0A KUAKOCTH, BHITAIKMBAIOIIAs CHUJIA,
MexaHu4yeckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(QUIIHEHT
MOJIE3HOTO IEHCTBUSI MEXaHU3MOB, KWHETUYECKAs U MOTEHIIMAIbHAS YHEPTHS ), TIPH
OMHMCAHUM TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICT HMCIOIb3YEMBIX BEIUYMH,
uX 0003HAUEHHUS W EAUHUIBI (U3UYECKUX BEIMYMH, HAXOAUTh (HOPMYJIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MYECKYIO BEIHMYHUHY C IPYTUMU BEJIMYHMHAMH, CTPOUTH
rpad UKy U3y4EHHBIX 3aBUCUMOCTEN (PH3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHUS W MPOLECCHI,
UCIIONb3Ysl MpaBuia CIOXKEHUS CUJl (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMena, NpaBUIO paBHOBecHs pbluara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHHWKH, 3aKOH COXPAHEHUS MEXAaHMYECKON HSHEepruu, Npu 3TOM
JaBaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA M 3alHUCBHIBATH €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

CTPOUTH MPOCThIe (PU3MUECKHUE MOJEIU PEATbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIACIATH IMPU HTOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOWMCTBA



00BEKTOB, MPOIIECCOB, ABICHUHN, MPUMEHITh (PU3MUECKUE MOJIETHU JJIsl 0ObSICHEHUS
(pu3HYECKHX MPOLIECCOB U PEIICHMs YUEOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SABIICHUSA, MIPOLIECCHl U CBOICTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMii NpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peuaTh
KAueCTBEHHbIE 3a7aud, B TOM 4YHCIE TPeOyIOlMe YHUCIEHHOTO OLICHUBAHUS
XapaKTEePHBIX 3HAUYCHUM (DU3NUECKUX BEIUYUH, TIPU 3TOM BBIOHMpATh aJICKBATHYIO
(bU3UYECKyI0 MOJIEIb, BBISIBISTH MPUUYUHHO-CICACTBEHHBIC CBSI3U W BHICTPAUBATh
JIOTUYECKYI0 LENMOYKY pACCYXKIEHUW C OIIOPpOM HAa U3YyYEHHBIE CBOWMCTBA
bu3nUecKkux sBJICHUH, (PU3NIECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemarb pacu€THble 3a7a4y (B 2—3 JEHCTBUS) MO M3Yy4YaeMbIM TeMaM Kypca
¢u3uKu, BHIOMpas aleKBaTHYIO (PU3NYECKYIO MOJEIIb, C UCIIOIb30BAHUEM 3aKOHOB
1 (HopMyJ, CBA3BIBAIOMIMX (PU3NUYECKHE BEJIMYMHBI, 3aMIUChIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pElIeHHe 3aJa4yM, BBISBIATH HEIOCTAIOUIUME WM H30BITOYHBIE
JaHHble, OOOCHOBBIBaTH BBIOOP MeTOJA pEIIeHUs 3aJlayd, HCIOJIb30BATh
CIIPaBOYHBIE JAaHHBIC, MTPOBOJUTH MAaTEMAaTUYECKUE MPEOOpPa3OBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTH MOJYYEHHOIO 3HAa4YeHUs (PU3NYECKON BEIUYUHBI U
OTpEENITh Pa3MEPHOCTh (PU3NYECKON BEIMYUHBI, MOJYYECHHOW MpPH PEIICHUH
3a/1auu;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpU  TOMOIIH
¢u3nuecknux METOAOB, M TNpeljaratb OPUEHTHUPOBOYHBIA CMOCOO pelieHus, B
ONMMCAHUM  UCCJIENOBAaHUA  pPACIO3HaBaTh  MPOBEPSEMOE  MPEAIOJI0KEHHE
(rumnoTe3y), UHTEPIPETUPOBATD MOIYUSHHBIN pe3yibTarT;

IPOBOAUTH OIBITHI 10 HAOIIOIEHUIO (PU3MUECKUX SBICHUN WU (HU3HUECKUX
cBoiicTB Ten (muddy3us, TEMIOBOE paclIMpeHHe Tra30B, SBICHHE WHEPIUH,
U3MEHEHHE CKOPOCTH NpPU B3aUMOJCHCTBUU TeJ, Mepeaada AaBICHUS KUIKOCTHIO
U Ta30M, MPOSIBICHHE IEHCTBUS aTMOC(EpHOro NaBIICHUS, JCHCTBHE MPOCTHIX
MEXaHU3MOB): (GOPMYJIHUPOBATH TMPEANONIOKEHHE (THIOTE3y) O BO3MOXKHBIX
pe3yabpTaTtax HaOII0ICHUH, CAaMOCTOSTEIIFHO COOUPATh YCTAaHOBKY M3 N30BITOYHOTO
Habopa 06opyaoBaHus U (HOPMYITUPOBATH BHIBOIHI,

NPOBOAUTH TIPSIMbIE W KOCBEHHBIE W3MEpPEHUS (U3MYECKUX BEIMYUH
(paccrosiHue, TPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, cuiia, TeMIeparypa,
IUIOTHOCTh JKUJIKOCTH W TBEPAOrO Tella, CUjla TPEHUS CKOJIbKEHHS, [1aBIICHHE
BO3/lyXa, BBITAJIKUBAIONIAsl CUia, JEUCTBYIOIIAs HAa MOTPYXKEHHOE B KHUIKOCTh
TeNO, KOA()(PUIMEHT TOJEe3HOro  JEHCTBHS  MPOCTHIX  MEXAaHM3MOB) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX W HU(PPOBBIX MNPUOOPOB, OOOCHOBBIBATH BHIOOD
METO/a W3MepeHus, (PUKCUPOBATh MOKa3aHUS MPUOOPOB, HAXOIUTH 3HAUYCHHE
U3MEPSAEMON BETMYUHBI C TOMOILBIO YCPETHEHUS PE3YJIbTaTOB CEPUH U3MEPEHUI U
OLICHUBATh MOTPEITHOCTh UBMEPEHU;



MPOBOJUTH HECIOXKHBIE AKCIEPUMEHTATbHBIC HCCIEAOBAaHUS 3aBUCUMOCTEH
¢u3nYecKnX BETMYMH (3aBUCUMOCTH MYTH PABHOMEPHO NBIDKYIIETOCS Teia OT
BPEMEHHM JBWKCHHUS Tela, CUJIBl TPEHUS CKOJBXKEHHUS OT CHIIBI HOPMajlbHOTO
JIABJICHUSI, KauecTBa OOpPaOOTKH TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIBI
TPEHUsI OT TUIOIIAAU CONPUKOCHOBEHHS TN, CHJIBI YIOPYTOCTH OT YAJUHCHHS
MPY>KUHBI, BBITAJKUBAIOUIEH CUJIBI OT O0OBEMA MOTPYKEHHOM YacTH Tejla U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Tejia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHH IMJIaBaHUS TeJ, YCIOBUN paBHOBECHS pblyara
n OJIOKOB): COBMECTHO C YyuuTeiaeM (OpMYyIHpOBaTH 3aJadyy U THUIIOTE3Y
MCCIICJIOBAHUS, CAMOCTOSITENIFHO TIJIAHUPOBATh HCCIEAOBAHUE, CAMOCTOATEIHHO
coOupaTh HKCINEPUMEHTATBHYIO YCTAaHOBKY C WCIOJIB30BaHUEM HHCTPYKIIUH,
NPECTABIIATH MONyYeHHBIC 3aBUCUMOCTH (DM3MUYECKUX BEIMYMH B BUJAE TAOJUIl U
rpadvKoB, OIICHMBATh TMOTPEIIHOCTH, JIeJaTh BBIBOABI 1O pe3yJbTaTam
MCCIICJIOBAHNS;

coONroaTh TpaBWJa TEXHUKW Oe3omacHoro Tpyna npu pabore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIIMITBI JIEHCTBUS TPHUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JAMHAMOMETp, COOOIIAMMIUECs COCYIbl, OapoMmeTp, pblyar,
IOJIBFDKHBIN M HETIOJIBHKHBIN OJIOK, HAaKJIOHHAs TUIOCKOCTB;

XapaKTepru30BaTh MPUHIIMIIBI JEHCTBUS U3YUYECHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOIECCOB C OMOPOM Ha HMX OMHCAHHUS (B TOM
quclie: MOIIUITHUKY, YCTPONUCTBO BOAOIPOBO/IA, THAPABINYECKUN Mpecc, Cu(doH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp), HMCIONb3ysd 3HAHUA O
CBOMCTBaX (DM3WUYECKUX SBJICHUH M HEOOXoauMmble (U3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YYCHHBIX TEXHHYECKHX
YCTPOMCTB, M3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTHYECKUX IMPOIIECCOB TIPH
pElIeHNH Y4eOHO-TIPAKTUYECKUX 3a]1aY;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O pUMEpax) MPaKTUYECKOTO
WCITIOJIb30BaHUSl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HU Uil oOecrieueHus
0e30macHOCTH TIPU OOpaIleHU:d ¢ TpuOOpaMH U TEXHHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 3/J0pPOBbS U COOJIOACHHS HOPM 3KOJOTMYECKOIO IOBEJICHUS B
OKPY’KAIOIIEH CPEaE;

OCYIIECTBIISATh OTOOpP UCTOYHUKOB MH(pOpMAINU (PU3UIECKOTO COACPKAHUS B
Wutepuere, camocTosITeNbHO (OPMYJIUPYsS TOWCKOBBIM 3ampoc, Ha OCHOBE
MMEIOMINXCS 3HAHUK W MyTEM CPaBHEHUS PA3IMYHBIX WCTOYHHKOB BBIJACIATH
uHbOpMaIMIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJI0CTOBEPHOM;



WCIIOJb30BaTh TMPHU BBHIMOJTHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro coaep:kaHus, CIPaBOYHBIE MaTepualibl, PECYpChl CETH
WNutepuer, BiaaeTh mNpuéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIC U YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 HUCTOYHUKOB MH(MOpManuu (HU3UYECKOTO COJIEPNKAHUS, B TOM YHCIIE
MyOJIMYHO JIeJIaTh KPaTKUE COOOIIEHUS O pe3yJbTaTax MPOEKTOB WM y4eOHBIX
HCCIE0BAHUM, TMPHU OTOM TPAMOTHO HCIOJIb30BaTh H3YYEHHBIN MOHATUHWHBIN
amnmapar Kypca (pU3uKH, COMPOBOXKIATh BHICTYIJICHUE MPE3EHTAIINECH;

IpPU  BBITIOJTHEHUH YYEOHBIX TMPOCKTOB M UCCJIEAOBAaHUN paclpenensiTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBHUM C MOCTABJICHHBIMU 3aJja4yaMu, CIEIUThH 3a
BLITIOJIHCHUEM TUTaHa JIEUCTBUM, aJ€KBaTHO OIICHWBATh COOCTBEHHBIM BKJaj B
NESITEIIbHOCTh  TPYIIbI, BBICTPAMBATh KOMMYHUKATHUBHOE B3aUMOJCHUCTBUE,
YUYUTBIBasE MHEHUE OKPYKAIOLINX.

K koHiy oOyueHusi ¢ 8 Knacce mpeIMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH Y O0YUAIOIITUXCS YMEHUMN:

UCIIOJIB30BaTh MOHATHUS (Macca W pa3Mepbl MOJICKYJ, TEIJIOBOE JIBM)KCHUE
aTOMOB M MOJICKYJI, arperaTHbleé COCTOSHHS BEIIECTBA, KPUCTA/UIMUYECKUE W
amop(HbBIe TeJa, HACBHIIEHHBI W HEHACBHIIICHHBIA Map, CHOCOOBI M3MEHEHUS
BHYTPEHHEW DSHEPrUH, OJJIEMEHTAPHBIN JJIEKTPUYECKU 3apsll, MPOBOJHHUKH,
NOJYIPOBOAHUKHU, TUAIEKTPUKU, UCTOYHUKHU TMOCTOSIHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TMIOJIs, ONTHYECKas CHUCTEMA) W CHUMBOJUYECKUU SI3bIK (DU3UKH TIpH
pElIeHNH Y4eOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh ABJICHUS (TEIJIOBOE pacUIMpeHHE (CxKaTHE), TEIJIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMayuBaHWE, KAMWIUISIPHBIC SBICHUS,
UCIIapeHHe, KOHACHCAIMs, IUIABICHHE, KPUCTAJUIM3AIUs, KHUIIEHUE, CIOCOOBI
TeIUIonepeaaun (TErIoNPOBOIHOCTh, KOHBEKIIUS, U3ITyUEHHUE), TEIUIOBBIE TOTEPH,
ANEKTpU3AIUsl TeJ, B3aUMOJCHCTBUE 3apsANIOB, JCHCTBUS DIJIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICCTBUE MATHUTOB, AEHCTBUE MATHUTHOIO TOJISI Ha
MPOBOJHUK C TOKOM) IO OMHMCAHUIO MX XapPaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIONINX TaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSBJICHWE  M3YYEHHBIX  (PU3MYECKUX  SBJICHUA B
OKpyXatomeM wmupe (B TOM 4nclie (U3UYECKUE SBICHHS B MPHUPOJE:
MMOBEPXHOCTHBIE W KaNWUISIPHBIE SIBICHHUS B MPUPOJE, KPUCTALIBI B IPUPOJE,
u3nydyenue CollHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bl, 0Opa30BaHKUE POCHI,
TyMaHa, WHeES, CHEra, JJICKTPUYECKHE SBJICHUS B aTMocdepe, IIICKTPUUECTBO
KUBBIX OPTraHU3MOB, MAarHUTHOE T0JIe 3eMIIH, JPEi] MOI0COB, POIh MATHUTHOTO
moyist JUIs JKW3HUM Ha 3emiie, MOJSPHOE CHUSIHUE), MpU STOM TEPEBOAUTH



MPaKTUYECKYI0 3a7ady B YyueOHYI0, BBIICIATh CYIIECTBEHHBIE CBOWMCTBA
(npu3Haku) GU3HYECKUX SIBICHUIA;

OMUCHIBATh M3yUYECHHBIC CBOMCTBAa TeN W (PU3NUECKUE SIBICHUS, UCIONb3Ys
¢usnueckre BETWYMHBI (TeMIeparypa, BHYTPCHHSSI DSHEPIHs, KOJUYECTBO
TEIJIOThI, paboTa rasza, yJenbHas TEIUIOEMKOCTh BEIIECTBA, yJENbHAS TEIIoTa
IJIABJICHUS, YJelbHAs TeIuloTa MmapooOpa3oBaHuUs, yJeldbHas TEIUIOTa CrOpaHUs
TOTUIMBA, KOA(DPUIIMEHT MOJIE3HOT0 JEeUCTBUS TEIUIOBOM MAIllUHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/yXa, DJIEKTPUUECKUU 3apsil, CUJla TOKa, DJJIEKTPUYECKOE
HaIpsDKEHWE, COMPOTUBIICHHE MpoBoAHUKA, DJIC B Ilemu MOCTOSHHOTO TOKAa,
ANIEKTPUUYECKOE YJEIbHOE COMPOTHUBIICHUE BellecTBa, paboTa U MOITHOCTh
AIIEKTPUUYECKOTO TOKA), TPU OMUCAHUM MPABUIBLHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS W CIUHUIBI (DU3UYCCKUX BEIUYHUH,
HAXOJIUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH rpadMKKi U3yUYEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEIINYUH;

XapaKTepu30BaTh CBOWCTBA Teji, (PUIHYECKUE SBJICHUS W  IPOIIECCHI,
UCIIOJIB3YSl OCHOBHBIE TTOJIOKECHHUSI MOJICKYJISIPHO-KUHETUIECKONW TEOPUU CTPOCHUS
BEIIECTBA, YPaBHCHHUE TEIUIOBOTO OajaHCa, 3aKOH COXPAHCHHS JJICKTPUYECKOTO
3apsiia, 3akoH KylioHa, MPUHIUIN CYTIEPIIO3HUIIUU JICKTPUUCCKUX IOJIEH, 3aKOH
Oma js yuactka nenw, npaBuiia Kupxroda, 3akon OMa a1t OJTHOM 1IeTH, 3aKOH
Jlxoyns-JleHna, 3aKOH COXpaHECHHS JHEPTHH, NMPH 3TOM pas3linyaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U €70 MaTEMAaTHUYECKOE BhIPAKCHHE;

CTPOUTH TPOCTBIC (HU3UYECKHE MOJEIU pPealbHBIX OOBEKTOB, IPOIIECCOB U
SIBJICHUHM, BBIJEIATH IPH OTOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIC CBOMCTBA
00BEKTOB, MIPOIIECCOB, SABJICHUH, TPUMEHITH (PU3NUECKUE MOJEITH ISl OOBSICHEHUS
(H3UYIECKUX TTPOIIECCOB U PEIICHUS YICOHBIX 3a/1a4;

O0OBSICHATH (PU3HUECKHUE SBICHUS, MMPOIECCHI U CBOMCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluii TPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa, W peliaTh
KaueCTBCHHBIC 3aJayd, B TOM 4YHCJIE TPEOYIOIIME YHUCICHHOTO OICHUBAHUS
XapaKTepHBbIX 3HAYCHUN (DU3NYECKUX BEIUYUH, IPH 3TOM BBIOMpATh aJ€KBATHYIO
(bu3nuecKyt0 MOeIb, BBISBISATh MPUYUHHO-CIICICTBEHHBIE CBSI3M W BBICTPAWBATH
JIOTUYECKYI) [EMOYKY pAaCCyKICHUM C OIOPpOM Ha M3YYEHHBIE CBOWMCTBA
duznueckux sBIEHUN, GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO pelniaTh pacy€éTHble 3ajadyu (C omopoid Ha 2—3 ypaBHEHHUs) IO
M3y4aeMbIM TeMaM Kypca (hU3uKH, BHIOMpPAs aJeKBaTHYIO (U3MYECKYIO MOJENb, C
WCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBSA3BIBAIONINX (PU3MUECKHE BEITMYUHEI,
3aMHMChIBaTh KPAaTKOE YCIOBHE W Pa3BEPHYTOE pEIICHUE 3a7a4M, BBISBIATH
HEJIOCTAOIINE WM M30BITOUHBIE TAHHBIE, 00OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/layd, WCIOJIb30BaTh CIIPAaBOYHbIE JaHHBIC, MPUMEHATH METOJIbl aHAIHM3a
pa3MepHOCTEH, MCIOIB30BaTh rpadUIeCKue METOIBl PEIIeHUs 3a7ad, MPOBOIUTH



MaTeMaTHYecKue TMpeoOpa3oBaHMs W PacuéThl, OICHUBATh PEATUCTUIHOCTH
MOJIYYCHHOT'O 3HA4YCHUS (U3UYECKOW BEIMYMHBI W OMPEICIATh Pa3MEpPHOCTh
(du3nUecKol BETUINHBI, TOJTYICHHON MPU PEIICHUH 33/1a4K;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
(¢u3HUECKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMCAaHUU  WCCIECOBAHMA  pACMoO3HABaTh  MPOBEPSEMOE  MPEATOIOKECHHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJIYICHHBIA PE3YIbTAT,

IIPOBOJUTH OIBITHI 110 HAOIOCHUIO (PU3MYECKUX SBICHUH WU (HU3HUCCKUX
CBOWCTB Ten (KamWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JaBJICHHUS BO3IyXa OT €ro
o0béMa W TeMIepaTrypsl, CKOPOCTH IIpoIlecca OCThIBaHUS (HArpeBaHUs) TIPH
M3Ty4eHHH OT I[BETa H3Iydaromieil (MOTJIOMAIONIe) MOBEPXHOCTH, CKOPOCTh
UCIIApPCHMSI BOJBI OT TEMIIEpaTyphl KUIAKOCTH M IUIOMAAU €€ TOBEPXHOCTH,
AIIEKTPU3AIUS TSI U B3aUMOJICHCTBUE DJICKTPUUYECKHUX 3aps0B, B3aUMOJICHCTBHUEC
MIOCTOSIHHBIX MarHUTOB, BU3YyaJU3allis MarHUTHBIX ITOJICH TMTOCTOSTHHBIX MarHUTOB,
JCHCTBUS MarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHWTa,
CBOWCTBA 3JICKTPOJBUTATENS TIOCTOSTHHOTO TOKA): (OPMYIHUPOBATH MPOBEPSEMOE
Npearnoyoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITETTLHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpYIOBaHWS,
OIMCHIBATDH XOJI OTBITA U (DOPMYJIUPOBATH BHIBO/IBI;

NPOBOJIUTh TMPSIMbIE M KOCBEHHBIE W3MEpPCHHsS (U3NYECKUX BEIUYUH
(Temmiepatypa, OTHOCHTENIbHAsS BIIAXXHOCTh BO3[yXa, CHJIa TOKa, HaNpsOKEHUE,
yIeiabHasl TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHHE MPOBOJHHMKA, paboTa U
MOIITHOCTh DJIGKTPUYECKOTO TOKA) C HCIIOJIH30BAHMEM AHAJOTOBBIX M IU(POBBIX
mpuOOpoB, 0OOCHOBBIBaTH BHIOOP METOAa H3MEPEHUs, (DUKCUPOBATH IMOKA3aHUSI
prOOPOB, HAXOIUTH 3HAUYCHUE MU3MEPSICMOW BEIIMYMHBI C IMOMOIIBIO YCPEIHCHHS
pe3yJIbTaTOB CEPUH H3MEPEHUH U OIEHUBATH TOTPEITHOCTh U3MEPCHHIA;

IPOBOJIUTH IKCIICPUMEHTAIBHBIC HCCIEIOBAHUS 3aBUCUMOCTEH (DH3MUECKUX
BEJIMYUH (3aBUCUMOCTH JABJICHHS BO3JIyXa OT €ro o0bhEMa W HATrpPEBaHHS WU
OXJIKJICHUS, UCCIICIOBAaHUE SIBIICHUS TEIJIO0OMEHA IPU CMEIIUBAHUH XOJIOTHOU U
ropsideii  BOJABI, 3aBUCUMOCTH COMPOTHBIICHUS TMPOBOJHUKA OT €ro JJINHBI,
TUIOMIAAN TOMEPEYHOT0 CEYCHHMs] U yACIBHOTO COMPOTHBICHHUS BEIIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, MPOTEKAIOIIEro Yepe3 MPOBOJHUK, OT HAMPSHKCHUS Ha
MIPOBOJIHUKE, MCCIEIOBAHUE IOCJIEAOBATEIFHOTO U TMapaJlIeIbHOTO COCIMHEHUM
MIPOBOJTHUKOB): COBMECTHO C YyuuTedeM (POPMYIHPOBATH 3a7ady W THUIIOTE3Y
MCCJICIOBAHUS, CAMOCTOSITENIPHO IIJIAHUPOBATH HCCIEJOBAHUE, CAMOCTOSTEIHHO
coOupaTh JKCMEPUMEHTATBHYI0 YCTAHOBKY C WCIOJB30BAaHUEM WHCTPYKIIHH,
MPEICTABIATh MOJYyYEHHBIC 3aBUCUMOCTU (PU3UYECKUX BEJIMYHMH B BUJE TAOIUIl U
rpauKoB, OIEHWBATh TOTPEIIHOCTH, JeNiaTh BBIBOABI 1O pe3yJbTaTaM
HCCJICIOBAHMS,



coOyroaTh MpaBuia O€30MacHOTO TpyJa MHpu padoTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIIMIBI IEUCTBUS U3YYEHHBIX NPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX IPOLECCOB C OMOPOM Ha MX OMHCAHUS (B TOM
qyclie: CUCTEMa OTOIJIEHUS JOMOB, TMIPOMETp, MapoBas TypOWHa, amMIEepMETp,
BOJIbTMETP, CUETUMK DJIEKTPUUYECKON SHEPIHH, HIEKTPOOCBETUTENIbHbBIE MPUOOPHI,
HarpeBaTeNbHbIE  3JEKTPONPUOOpHl  (IpUMEpPBI), MPEAOXPAHUTENU M HUX
MPUMEHEHUE B OBITY W TEXHUKE, IPUMEHEHHE TOCTOSHHBIX MAarHUTOB,
AJIIEKTPOMArHUTOB, AJNEKTPOJBUTATENIb MOCTOSHHOIO TOKA), MUCIOJb3Yys 3HAHUS O
cBOMCTBax (pu3nueckux sBICHUM, HE0OXoauMble (U3UYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HU3MEpPUTEIbHBIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC,  TMCUXPOMETP, TUTPOMETP, JIBUTAaTellb BHYTPEHHEr0  CrOpaHwus,
AJNIEKTPOCKOI,  PEOCTaT), COCTaBISATh CXEMbl  DJIEKTPUUYECKUX  LEMed ¢
MOCJIEIOBATENIbHBIM M TMMapajieIbHBIM  COEIMHEHUEM DJJIEMEHTOB, pa3jinyas
yCJIOBHbIE 0003HAYEHHUS JIEMEHTOB JJIEKTPUUYECKUX IENeH, UCIOIb30BaTh CXEMbI
U CXEMaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPHUTEIHHBIX
npuOOPOB U TEXHOJIOTMUYECKUX MPOIECCOB MPHU PEUICHUU y4eOHO-TIPAKTUYECKUX
3a1ay;

NPUBOJIUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O MPUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHMs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU IJIsi O0OECTICUEeHUS
0e30MacHOCTH TPU OOpallleHUd ¢ TpUOOpaMH U TEXHHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs] 370pPOBbS M COOJIIONEHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYUIECTBIISITH MOUCK UH(pOopMaIu pusudeckoro conepxanus B UnrepHere,
CaMOCTOATEILHO (POPMYJIHPYST TIOWCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIIMXCS
3HAHWM M CPABHEHUS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIICIATH WHGOPMAIIHIO,
KOTOpasi SABJISETCS MPOTUBOPEUYNBON WIH MOXKET OBITH HEJOCTOBEPHOI;

UCIIOJIB30BaTh NPHU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TuTepatypy (pu3MdecKkoro comepaHus, CIPABOYHBIE MaTEpHAIbl, PECypChl CETH
WNuTtepHer, Bmanerh mnpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpPeoOpa3oOBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBIE MHUCBMEHHBIE M KpATKUE YCTHbIE COOOIIEHUS,
00001mast HOOPMAINIO M3 HECKOJIBKUX MCTOYHUKOB (DH3UYECKOTO COJEPIKAHMS, B
TOM  4YHcie MOyOJUYHO  MOPEACTABIATh  PE3yJbTaTbl  NPOCKTHOW  WJHU
HCCIIEI0OBATEIBCKON NI TENbHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3y YEHHBIN
MOHATUHHBIA  ammapaT  Kypca  (U3WUKHA,  CONMPOBOXIATh  BBICTYIUICHUE
MPE3EHTAILUEN;



MIPU BBIMOJHEHUN YUYEOHBIX MPOEKTOB M UCCIEAOBaHUN (PU3UYECKUX IMPOIIECCOB
pacrpenensTh O00s3aHHOCTH B TpyNIe B COOTBETCTBUM C TMOCTABICHHBIMU
3a/lauaMu, CIEIUThH 3a BBINOJHEHUWEM IUIaHA JNEUCTBUU M KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHUBATh COOCTBEHHBIM BKJIaJ B  JICSITEIBHOCTH  TPYIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, TMPOSBISASl TOTOBHOCTH
paspeiiatb KOHGIUKTHIL.

K koHny oOyueHuss ¢ 9 knacce mpeaMeTHbIE pe3yibTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUIA:

UCIIOJIH30BaTh MOHATHS (CUCTEMA OTCUETa, OTHOCUTEIILHOCTh MEXaHHUUECKOTO
JIBH)KEHHUS, HEBECOMOCTh M MEPErpy3KHU, LUEHTP TIKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, MH(Pa3BYK U YJIbTPA3BYK, DJIEKTPOMATHUTHHIC BOJIHBI, PEHTTEHOBCKOE
U3JIy4eHHUE, MIKaJIa JICKTPOMArHUTHBIX BOJIH, UCTOYHHKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhl UCIYCKAaHUS W TOTJIONICHUS, anbda-, 0eTa- U ramMmma-
U3JTy4CHUS, U30TOIbI, SJICpPHA M TEPMOSICpPHAs DHEPIreTHKA) U CUMBOJIMYECCKUM
SI3bIK (PUBUKYU TIPU PEIICHUHN YUeOHBIX U MPAKTUYECKUX 3a]1ay;

YBEpEHHO  pa3nuyarh  SIBJICHUA  (PaBHOMEPHOE W  HEPABHOMEPHOE
NpSIMOJIMHENHOE JBWKEHUE, PABHOYCKOPEHHOE NPSIMOJMHEHHOE JBUKECHHE,
CBOOOJHOE TMaJIeHUe TeJ, JBI)KEHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE T,
paBHOBECHME MAaTE€pUAJIbHOM TOYKH, PEAKTHUBHOE JBWKEHHUE, HEBECOMOCTD,
KosebaTreabHOe  JIBIDKEHHE (TapMOHUYECKHE, 3aTyXalolllue, BbIHYXKJIEHHBIC
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBIDKEHHE (PAacCHpOCTpaHEHUE U OTpakKeHHE
3ByKa, uHTepdepeHIus U audpakius BOJH), TPSIMOJIUHEHHOE pacrpoCcTpaHeHHeE,
OTPaX€HHE M TMPEIOMJIIEHUE CBETAa, IOJIHOE BHYTPEHHEE OTpa)X€HUE CBETAa,
pasnokeHue Oenoro cBeTa B CHEKTP W CIOXKEHUE CHEKTPaIbHBIX I[BETOB,
€CTECTBEHHAasi  paJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOro  CIIEKTpa
U3JIy4EHUs]) 1O OINHMCAHUI0O HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSIBICHWE  M3YYEHHBIX  (U3MYECKHX  SIBICHUH B
OKpyXaroieM Mupe (B ToM yucie (U3NIECKUe SIBICHHS B NIPUPOJIEC: MPHIUBHI U
OTJIUBBI, ABUXeHUE TUIaHeT COJHEYHOU CHCTEMBbl, PEAaKTUBHOE JBUKEHHE KUBBIX
OpPraHu3MOB, BOCIPHSITHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHUE
BOJIHBI, I[yHAMH, 9X0, IIBETA TeJl, ONTUYECKUE SBICHUS B IPUPOJIE, OMOIOTHIECKOE
JEHUCTBUE BUANMOTO, yIbTPadUOJIETOBOIO UM PEHTTCHOBCKOTO H3IIyYCHHH,
€CTECTBEHHBI pPaJMOAKTUBHBIA (POH, KOCMHYECKHE JIy4Yd, PaJTHOAKTHBHOE
W3JIy4YCHUE NPUPOJHBIX MHUHEPAIOB JIEMCTBHE PAJMOAKTUBHBIX H3JIy4YEHUW Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 337a4y B YUEOHYIO,
BBIJICIIATH CYIIECTBEHHBIC CBOWCTBA (MTPU3HAKHN) (PU3HUECKHUX SIBIICHUIA;

OMUCHIBATh M3yUYECHHBIC CBOMCTBAa TeN W (PU3MUECKUE SIBICHUS, UCIOIb3Ys
du3nyeckue BENMYMHBI (CpeIHSsI W MTHOBEHHAsh CKOpPOCTh Tejla MpH



HEPaBHOMEPHOM [IBIDKCHHH, YCKOpPEHHWE, TMepeMEIIeHUE IMPH PaBHOYCKOPEHHOM
MPSMOJIMHEWHOM  JIBIDKCHHH,  yTJIOBas  CKOPOCTh,  IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHUE, CUJIa TPEHHS, CUJIa YIPYTrOCTH, CUjla TSHKECTH, YCKOPEHHE CBOOOIHOTO
MajJIeHUs, BEC Tella, IEHTP TSKECTH TBEPAOTO TeJa, UMITYJILC Tea, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHW4YEeCKas paboTa U MOITHOCTbh, TIOTCHIIMAJIbHAS YHEPTHUs Tea,
MTOTHSITOTO HAJT TOBEPXHOCTHIO 36MJIH, TTOTCHITHAIBHASI SHEPTHS CKATOW MIPYIKUHEI,
KHHETHYECKasl JHEPrus, IOJHAsS MEXaHW4YeCKas >SHEprus, MEepuoj M YacToTa
KOJICOaHMM, TTePUOT MaTEMAaTHIECKOTO U MIPYKUHHOT'O MAsITHUKOB, JUTMHA BOJIHBI,
I'POMKOCTh 3BYKa W BBICOTAa TOHA, CKOPOCTh CBETa, IOKAa3aTelb MPEITOMIICHHUSI
cpenpl), TIpH ONUCAHWW TPABWIBHO  TPAKTOBaTh  (PU3UYECKHH  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM CIUHUIBI (DU3UYCCKUX BEIUYHH,
HaXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE AAHHYIO (U3MUYCCKYIO BEIIMUUHY C JAPYTHMH
BEJIMYMHAMH, CTPOUTH rpadMKi U3yUYEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEIINYUH;

XapaKTepU30BaTh CBOWCTBA TeJl, (U3WYECKHE SBICHUS W  IPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHCHHUS SHEPIHMH, 3aKOH BCEMUPHOTO TATOTCHHUS, TIPHHIIMII
CYNEpIO3UIIMA CHWJI, TIPUHIIMII OTHOCUTEIbHOCTH [ 'amuies, 3akoHsl HproToHa,
3aKOH COXPaHCHUS HMMITYJIbCa, TEOPEMY O KHHETHYECKOW 3HEpruu, 3akoH [yka,
3aKOH bepHyIIn, 3aKOHBI OTPaKCHHS W TPEIOMIICHUS CBeTa, (POpMyIy TOHKOM
JIMH3BI, TUTAHETAPHYIO MOJICIIb aTOMa, HYKJIOHHYIO MOJIEIb aTOMHOTO SI/Ipa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAacCOBOTO YHCEI MPH SIIEPHBIX PEAKIUAX, TP ITOM
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MaTEMaTHIECKOE BBIPAKCHHUE;

CTpOHTH (PU3MYECKHE MOJEIU peabHBIX OO0BEKTOB, MPOIECCOB W SBIICHUH,
BBIJICTSITH TIPU OTOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOIIECCOB, SIBICHUH, TPUMEHATh (HU3UYECKHEe MO Uil  OOBSCHEHUS
(H3UYIECKUX TTPOIIECCOB U PEIICHUS YICOHBIX 3a/1a4;

OOBACHATH (PU3UYECKHE SBICHUS, TPOIIECCH M CBOMCTBA TEJ, B TOM YHCJIC B
KOHTEKCTE CHTyalldii TPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa, MW pemaTh
Ka4eCTBCHHBIC 3aJladl, B TOM 4YHCJIE TpPeOYIOIINE YHUCICHHOTO OICHUBAHMS
XapaKTepHBbIX 3HAYCHUN (DU3NYECKUX BEIUYUH, IPH 3TOM BBIOMpATh aJ€KBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYIO0 ITEMOYKY PAaCCYyXACHHM W3 2—3 IIaroB C OMOPON HAa HW3Yy4YEHHBIC
CBOMCTBA (PU3UUECKUX SABICHHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO periaTh pacuéTHBIC 3aJa4dl M0 M3ydYaeMbIM TeMaM Kypca (pU3HKH,
BEIOWIpas aJeKBaTHYI (HU3UYECKYI0 MOJEIb, C HCIOJb30BAHHEM 3aKOHOB W
dbopmMyn, cBA3BIBAOINX (HU3UYECKUE BETUUMHBI, 3aMMCHIBATh KPATKOE YCIOBHE H
pa3BEPHYTOE pEIICHWE 3a7a4M, BBISBISATH HEIOCTAIONINE WU W30BITOYHBIE
JaHHBIE, OOOCHOBBIBATH BBIOOP METOMA PEIICHHUS 3aJadd, WCIOJb30BaTh
CIIPaBOYHBIC JaHHBIC, MPUMEHATh METOJbI aHAIHM3a PAa3MEPHOCTEH, MCIOIb30BATh
rpadgudeckie  METOABI  pemIeHUs  3a7ad, MPOBOJUTH  MaTeMAaTHYECKHE



mpeoOpa3oBaHus U PACUETHI, OIEHUBATh PEATMCTHYHOCTh MOJYYCHHOTO 3HAYCHHUS
¢u3nueckol BETUYMHBI W ONPEACNITh Pa3MEPHOCTh (U3MYECKOW BEIUYUHBI,
MOJIYYCHHOU TP PEIICHUH 33]1a4u;

pacmo3HaBaTh TPOOJIEMBI, KOTOpbIE MOXKHO PEIIUTh TMPH  TOMOIIA
(¢u3HUECKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMCAaHUU  WCCIECOBAHMA  pACMoO3HABaTh  MPOBEPSEMOE  MPEATOIOKECHHUE
(rumoTe3y), OICHWBATh MPABUIBLHOCTH IMOpPSJKA IPOBEACHHS HCCICAOBAHMS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

IIPOBOJUTE OIBITHI 110 HAOIIOICHUIO (PU3MYECKUX SBICHUH MU (HU3HUCSCKUX
CBOMCTB Tei (M3ydeHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAHCHHUS DHEPIHH,
3aKOHA COXPAaHCHHS HWMITYJIbCA, JIEWCTBHE 3aKOHAa BepHY/UIM W BO3HUKHOBCHHE
NOBEMHON CHJIBI KpbLJIAa, 3aBHCHMOCTH IIEpHOJIa KOJICOAHHWH MPYKUHHOTO
MasTHUKa OT MacChl Tpy3a W JKECTKOCTH TPYKHHBI M HE3aBUCHUMOCTH OT
aMIUTUTYJbl MaJIbIX KOJICOAaHWH, TPSMOJIMHEHHOE paclpOCTPaHCHHE CBETa,
pa3ioxeHne OEIOTo CBEeTa B CIIEKTP, M3yUYCHHUE CBOWCTB M300paKeHHS B TUIOCKOM
3epKaje U CBOMCTB M300pakeHHs MpeaMeTa B coOMparoliell JTMH3e, HaOII0IeHNe
CIUTONTHBIX M JIMHEHYATHIX CIICKTPOB U3Jy4YeHHS): (DOPMYJIUPOBATH MPOBEPIECMOE
Npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITETTLHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO HaOopa 00OpYIOBaHWUS,
OIMCHIBATH XOJI OTBITA U (HOPMYITUPOBATH BHIBOJIBI;

IPOBOAUTH NMPU HEOOXOJUMOCTH CEPHUIO TPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HAYCHUE HU3MEPSIeMOM BEIMYMHBI M OMNpEAeNsisi IMOrPEeUIHOCTb
pE3yNbTaTOB MPAMBIX H3MEpPEHUN, OOOCHOBBIBATH BBHIOOp croco0a H3MEpeHUs
(M3MepUTENBHOTO PUOOpa);

IPOBOAUTH KOCBEHHBIE M3MepeHUsT HU3NUECKUX BETUYHH (CPEeIHsIsl CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUIKEHUH, YCKOPEHHE CBOOOIHOIO
najeHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIMEHT  TPEeHHUS  CKOJIBKCHHS,
MexaHu4yeckas pabora W MOIIHOCTh, YacToTa MW TEpPUOa  KoJieOaHMA
MaTeMaTUYeCcKOTO0 H  NPYKHHHOTO  MAasTHUKOB, (OKYCHOE€  PacCTOSHUE
coOuparonieii JIUH3bI W e€ ONTHUYeCKas CHia, paJAHuOaKTHBHBIA (OH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METO/Ia HW3MEpPEHHUs, IUIAHUPOBATh WM3MEPEHHsS, CAMOCTOSITEIbHO COOUpPATH
OKCIIEPUMEHTATBHYI0  YCTAaHOBKY, BBIYMCIATH  3HAUYCHHWE  BEJIMYHUHBI U
aAHAM3UPOBATH TOJYYCHHBIC PE3YJbTATHI, OLEHUBASI MOTPEITHOCTH PE3YJIHTATOB
KOCBEHHBIX U3MEPEHNN;

IPOBOAUTH IKCIIEPUMEHTAIBHBIC MCCIIEIOBAHUS 3aBUCUMOCTEH (hHU3HUECKHUX
BENWYMH (3aBHCHMOCTh MyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HAYaJIBHOW CKOPOCTH, 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHS, MEpUOaa KOJeOaHWUN MaTEeMaTHYECKOTO MAasTHUKA OT



JUIMHBI HUTH, OMNpENENICHUEe YCKOPEHHsS CBOOOJHOTO TaJEHHUs, HCCIeI0BaHUE
M3MEHEHHUS BEJIMUMHBI U HAMpaBICHUS WHIYKIMOHHOTO TOKA, 3aBUCHUMOCTH YIja
OTpaXXEHUsI CBETa OT yria TMaJCeHUs, yrjia NpeIOMIEHUS OT Yyrja MaJeHHs
CBETOBOTO Jy4a, HCCIECAOBAHUE TPEKOB: HU3MEPEHHE DSHEPrUM YacTUII 10
TopMO3HOMY yTH (110 oTtorpadusam)): COBMECTHO ¢ yuutesieM (GpopMyaupoBaTh
3a7a4y U TUIIOTE3y MCCIIENOBAHUS, CAMOCTOSTEIBHO IUIAHUPOBATH UCCIIEAOBAHMUE,
CaMOCTOSITEILHO COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, MPEACTaBIAThH
MOJTyYEHHbIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHUJE TaOIUIl U TpadUKOB,
OIICHUBATh MOTPEITHOCTH, JCJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOmroaTh MpaBuia Oe30macHOro TpyJa MOpu paboTe ¢ J1abopaTOpPHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIIMIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOUCTB M TEXHOJOTHMYECKUX IPOIIECCOB C OMOpPON Ha WX omnucaHus (B TOM
YuCje: CHUAOMETpP, JATYUMKU TIOJOKEHUs, PACCTOSHUS U YCKOPEHUSs, pakeTa,
9XOJIOT, OYKH, TMEPUCKON, (QoToamnmapar, MHUKPOCKOI, TEIECKOI, ONTUYECKUE
CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETpP, kaMepa BuibcoHa), UCTONB3ysl 3HAHUS O
cBOMcTBaxX (M3MYECKUX SIBICHUU M HEOOXOJIUMbIC (U3UUECKUE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH M3YYCHHBIX TEXHUYECKHUX
YCTPOUCTB, WM3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTHUYECKUX IMPOIECCOB TIPHU
pelIeHUH y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKUE CXEMbl I TOCTPOCHUS
M300payKeHUH B IJIOCKOM 3€pKajie U cCOOMparomieil JInH3e;

NPUBOJUTH MPUMEPHI (HAXOAUTH UH(POPMALIHIO O MPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHMs (DU3UYECKUX 3HAHUNA B MOBCEIHEBHOM KU3HU IJIsi O0OECTICUEeHUS
0€30IacHOCTH TPU OOpallleHHH ¢ MPUOOpaMu M TEXHUYECKHMH YCTPOMCTBaMH,
COXpaHEeHHUs] 3J0pPOBbS M COOJIIONECHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYUIECTBIISITH MOUCK MH(popMaruu Gusnyeckoro conepxkanus B UutepHeTe,
CaMOCTOATEIHHO (HOPMYIUPYS MOMCKOBBIM 3aMpoC, HAXOIUTh MYTH OIpPEACIICHUS
JIOCTOBEPHOCTH TOJTYYEHHON HHGPOpPMAIMK HA OCHOBE HWMEIONIUXCS 3HAHUW WU
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJI30BaTh NPU BBINOJIHEHUU YYEOHBIX 3aJaHUM HAay4YHO-TIOMYJISIPHYIO
TuTeparypy (pu3mdeckoro comepaHus, CIPABOYHBIE MATEpHUAIbl, PECypChl CETH
WNuTtepHer, Bmanerp mnpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIECHHUS HA OCHOBE
nH(MOpPMAIMN U3 HECKOJBKMUX MCTOYHUKOB (PU3UUYECKOTO COJEPIKAHUS, IMyOJIHMIHO
MPEACTABIATh PE3yJIbTaThl MPOEKTHOW WIIM UCCIEA0BATEIBCKON NS TEILHOCTH MIPU
3TOM TPaMOTHO MCIIOIb30BaTh M3YYCHHBIM MOHSITUWHBIM aIapar M3y4aemMoro



paznena (U3MKA M CONPOBOXKJIATh BBICTYIJIEHUE MpE3eHTalMell ¢ y4EToM
O0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrtpoiabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEr0 MHUpa
1.1 ®dwusmnka — HayKa O PUPOJIE 2
1.2 dusnyeckre BETNYNHEI 4
1.3 EcTtecTBeHHO-HaYUYHBIH METO]T TO3HAHUS 2 1
Hroro mo pazneny 8
Pa3znea 2. IleppoHayanbHble CBeJIeHUS 0 CTPOEHUH BelllecTBa
2.1 CtpoeHue BemecTa 2 1
JIBrykeHre u B3aMMOACHCTBHE YaCTHII
2.2 4 2
BEIIECTBA
2.3 ArperaTtHble COCTOSIHHS BEIIECTBA 1
Hroro no pazaeny 7
Pa3nen 3. /IBu:xkeHue U B3auMojieiicTBUe TeJl
3.1 MexaHnuecKoe OBUKECHUE 10
3.2 Wuepnus, Macca, MIOTHOCTh 9
3.3 Cuna. Bunpe! cun 15
Hroro no pazneny 34
Pa3zpnen 4. JlaBiieHune TBEPABIX TeJl, JKMIAKOCTEH U ra3oB
4.1 JaBnenue. [lepenaua naBieHus: TBEPAbIMU 5 2




TCJIaMU, X KUJAKOCTIMU U Ira3daMu

4.2 JlaBiieHME KUIKOCTH
4.3 ATMOChepHOE TaBICHHE 1
44 I[eI/ICTBIiI.e JKUJKOCTH M ra3a Ha 12 3
MOTPYKEHHOE B HUX TEJIO
Wroro mo pazneny 28
Pasnea 5. Pabora u MmomiHOCTb. JHEprus
5.1 Pabora u MomntHOCTH 6
5.2 [TpocThie MEXaHU3MBI 8
5.3 MexaHuuecKasi SHEPTHUs
Hroro mo pazneny 19
Pa3znea 6. IloBropuTe1bHO0-00001IAKOIMIH MOYIb
6.1 [ToBTOpHUTENHHO-0000IIAOIITNIT MOYITH 6
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 23




8 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM nudpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pazpnen 1. TensioBble siBJIeHUSs
1.1 CtpoeHune u CBOMCTBA BENIECTBA 6
1.2 TemnnoBbIe MpoIecCh 33 1 6.5
Hroro mo pazneny 39
Paznea 2. JiaekTpuvyecKkue 1 MATHUTHBIE SIBJICHUSA
91 DneKTpuUYecKre 3apsabl. 3apsHKCHHBIC Tela 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTOsTHHBIN SNEKTPUUECKUN TOK 31 1 10
2.3 MarsuTHbIC SBICHUS 11 4
2.4 DNeKTpOMarHuTHas WHITYKITUS 7 1 1
Hroro no pazneny 58
Pa3znea 3. [loBTOpuTEIbHO-00001IAKOIMIH MOY.Ib
3.1 [ToBTOpHUTENHHO-0000IIAOIITNI MOYITH 5
Hroro no pazueny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1. Mexanuueckue siBJeHUSA
MexaHW4ecKoe TBUKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OTTMCAHUS
1.2 B3aumoneiicTeue Ten 18
1.3 3aKOHBI COXpaHEHUS 15 1 2
Hroro mo pazneny 63
Pa3pen 2. Mexanndeckue KoJe0aHUA U BOJIHBI
2.1 Mexannyeckue KoneOaHus 8 3.5
2.2 MexaHu4eckre BOJTHBI. 3BYK 10 3
Hroro no pazneny 18

Pa3znea 3. Di1eKTPOMATrHUTHOE 1M0JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

3.1

BHCKTpOMal"HI/ITHOC IoJIE U
OJICKTPOMArduTHBIC BOJIHBL

6

Hroro no pasaeiny

Pazgen 4. CBeToBLI€E IBJICHHSA

4.1 3aKOHBI PaCIPOCTPAHEHHUs CBETA
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI
4.3 PaznoxeHnue 6e10ro cBeTa B CIEKTP




Hroro no pazneny

16

Pasznen 5. KBanToBble ABJIeHUSA

5.1 Hcnyckanue v morioneHne CBeTa aToMoM 4 1
5.2 CrpoeHue aTOMHOT 0 si1pa 5)
5.3 SnepHbie peakuun
Wroro mo pazneny 16
Pasnea 6. [loBropuTe/ibHO-00001IAI0IINI MOIYJIb
6.1 MexaHnueckue sBiIeHHs (TOBTOPUTEIHEHO- 6 3
' 00001 MOTYJIb)
6.2 TennoBele siBNEHUS (TTOBTOPUTEIHHO- 3
' 00001 MOTYJIb)
6.3 DJEeKTPOMAarHUTHBIC SBJICHUS 3 1
' (TOBTOPUTETHLHO-0000IIAIONITUI MOIYJIB)
6.4 CaetoBblI€ sIBIICHHS (TOBTOPUTEIBHO- 1 1
' 0000IIArOLIHI MOTYJIb)
6.5 [ToBTOpHUTENHHO-0000IIIAOIITNI MOYITH 4
Hroro no pazgeny 17
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 26.5




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka Konrtpoiabubie | IlpakTHyeckue
Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 ®u3nka — HayKa o0 Ipupoje. SBieHus 1
TIPUPO/IBI
2 dusndecKue SABICHUS 1
®u3nyecKne BeIMYMHbL. Pa3MepHOCTb.
3 Ouznyeckue npudopsl. [lorpenrnoctu npu 1
MIPSIMBIX U3MEPEHUSIX
4 Ypoxk-uccnenoanue "M3mepenre TUHEHHBIX 1 1
pa3MepoB TeJl U MPOMEKYTKOB BpeMeHH"
5 JlaGopaTopHas pabota "M3mepenne o0bEmMa 1 1
YKUJIKOCTH ¥ TBEpI0TO Tea'"
5 JlabGopaTopHas pabota "OnpeneneHue 1 1
pa3MepoB MalibIX Ted. MeTtoa psioB"
7 Mertoabl HaydyHOro no3Hanus. Onucanue 1
(bu3MYECKUX SIBJICHUN C TIOMOILBbIO MOZeTNei
VYpok-uccinenoBanue "lIpoBepka runoressl:
3 JAIbHOCTh MOJIETA IIAPUKA, ITYLHIEHHOTO 1 1
TOPU30HTAIIBHO, TeM OO0JIbIlIe, YeM OOJIbIle
BBICOTA ITyCKa"
Crpoenue Bemecta. OIBITHI,
9 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE 1

BCIICCTBA




10

JlaboparopHas pabdora "OreHka guamerpa
aToMa METOJIOM PSJIOB (C HCIOJIb30BAHHEM

¢dororpaduii)"

11

Ypoxk-uccienoanue "Habmonenne
TETIOBOT'O pacIIUPEeHHUs Ta30B. OIBITHI 1O
OOHAPYKCHHIO JICHCTBUS CHIT
MOJIEKYJISIPHOTO IPUTSKEHUS"

12

JIBwxenue yactuil BemectBa. Auddysus.
bpoyHoBCKkOe nBUXkEHNE

13

VYpok-uccnenoranue "Habmonenne u
00BsicCHEHHE OPOYHOBCKOTO JBM)KCHUS U

mpdy3un"

14

BsanMoelicTBIEe YacTHIl BEIECTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE

15

ArperaTtHple COCTOSIHHSI BEIIECTRA.
Oco00EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

16

Mexannueckoe nuxenue. [IyTh,
TPaeKTOPHSI, TIEPEMEIIICHUE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE JIBUKECHHE.
CxopocThb

18

HaxoxaeHnue ckopocTH, MyTH U BpeMeHU
MIPY PaBHOMEPHOM MPSMOIMHEHHOM
TIBUKEHUHT

19

JlabopatopHas padora "OnpeneneHue
CKOPOCTH PaBHOMEPHOTr' 0 ABMKEHUSA"

20

I'paduxy NpAMOIMHEHHOTO PABHOMEPHOT'O
JIBYKEHUS

21

Pemenue 3agau no reme "Pacuer cpenneit




ckopoctu"

JlabopatopHas pabdora "OnpeneneHue

22 CpeaHel CKOPOCTH CKOJIBbKEHUS OpyCcKa M
[IapuKa Mo HaKJIOHHOU TJIOCKOCTH"

23 OTHOCUTENBHOCTD ABHKEHUS. CII0XKEHNe
CKOpOCTEN MPHU NapaJuIeTbHOM JIBUKEHUH
[Tonyuenue u ananus rpaduxos

24 3aBUCHMOCTH TTyTH U CKOPOCTH JIBH>KEHHS OT
BpPEMEHH
Pemenne rpadguveckux 3aaad mo Teme

25 "MexaHnuka. PaBHOMEpHOE NPSAMOIMHENHOE
nBIOKeHne"

26 SIBnenue nHepuMU. 3aKOH HHEPLUU
B3anmopeiicTBue Ten Kak mpuyrHa

97 M3MEHEHHUsI CKOPOCTH. Macca Tena Kak Mepa
WHEPTHOCTH TeJjla MPHU MOCTYNaTeIbHOM
JBUKEHUHI

28 VYpoxk-uccnenoanue "CpaBHEHHE MaCC 10
B3aUMOJEHCTBUIO TET"

29 IImotHOCTE BelecTBa

30 JlabopatopHas padora "OmnpeneneHue
IUIOTHOCTH TBEPAOIO Tena"

31 Pemrenue 3amau mo reMme "Macca Tena.
IImoTHOCTE BemiecTBa"

39 Cwmecu u crutaBbl. [loBepxHOCTHAA U
JIMHEWHAs! TIOTHOCTh

33 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe

"®du3uka — HayKa 0 IPUPOJIE.




[lepBoHauanbHbIE CBEACHUSI 00 ATOMHO-
MOJICKYJIIDHOM CTPOCHHUH BEIECTBA.
Mexanuka"

KonrtponsHast padora no teme "®duznka —
Hayka o npupoe. [lepponavanbHble

34 CBEIICHHS 00 aTOMHO-MOJICKYJISIPHOM
CTpOeHMH BellecTBa. MexaHnuka"

35 Cuna. SIBnenue tsarorenus. Cuia TSKECTH

36 N3obpaxenue cui. Pemenue 3ampay mo reme
"OnpeneneHne CUbl TIKECTH"

37 Cuna ynpyrocru. 3akoH ['yka

38 Bec Tema. Usmepenue cuit. Jlnunamomerp
VYpok-uccnenoBanue "Habmoaenne

39 M3MEHEHHUS CKOPOCTH MPU B3aUMOJICHUCTBUN
Ten"

40 Pemenue 3agau no reme "Cuia ynpyrocru.
Bec tena"

JlaGopatopHas padota "OnbIThI,

41 JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
pactsbkenus (nedopmarun) npy>KHuHbI OT
MPUIIOKEHHON CHUJIBI"

42 Cuna TpeHus

43 Crnoxxenue cuil. PaBHoselicTByoIIast cuia

m Pemenue 3amau no teme "CiaoKeHUE CHIIL.
PaBHopelicTByromas cuna"

45 Pemrenue 3agau no reme "B3aumoneiictBue
ten. Cumel B MexaHuke"

46 Pemenue 3agau no reme "Cuna tpenus".




Ypoxk-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS
OT IJIOLIAJAN CONPUKOCHOBEHMS"

JlabopartopHas pabora "OMbITHI,
JEMOHCTPHPYIOIINE 3aBUCHMOCTD CHIIBI

47 TPEHHUS CKOJIbKEHHS OT CHJIbI JABJICHUS U
XapaKTepa COMPUKACAIOIINXCS
noBepxHocTen"”

48 Pemrenue 3amau no treme "BzanMoneicreue
ten. Cunel B MexaHuke"

49 KonTponbhas pabota o teme
"B3anmoneticteue Tea"

50 JlaBiieHre TBEPBIX TEI

51 Ypok-3kcnepumenT "CriocoObl onpeaeieHust
JTABJICHUS TBEPAOro Tena"

59 Ypoxk-uccnenoanue "3aBUCUMOCTh
JTABJICHUS Ta3za OT TeMrnepaTrypsl"”

53 JlaBiaeHne KUAKOCTEH U Tra30B. 3aKOH
ITackans

54 [THeBMaTHYeCKHe yCTpOHCTBA

55 3aBHCHMOCTD JTaBJICHHUS KUIKOCTH OT
TITyOUHBI

56 I'mapocTaTudeckuii mapagokc

57 Ypok-nipoekt "M3yuenue coobdmaronmuxcs
cocyoB"

58 VYpoxk-koHpepenus "I napaBianueckue
MEXaHU3MbI"

59 Hcnonb30BaHue BEICOKMX JIABIICHUI B




COBPCMCHHBIX TCXHOJIOTHUAX

Pemenune 3agau mo teme "JlaBnenue

60 "
KUIKOCTH

61 ATmocdepa 3eMin U IPUIHHBL €
CYILIECTBOBAHUS

62 VYpok-uccnenosanue "lIposiBnenue neicTBus
aTMocdepHoro AaBieHus"

63 N3mepenue armocepHoro aasieHus. OnbIT
Toppuuennu
3aBUCUMOCTh aTMOC(HEPHOTO AABICHUS OT

64 BBICOTHI HaJl ypoBHeM Mopst. [Ipubopsr mms
M3MEPEHUST aTMOC(EPHOTO TaBIICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BriTankuBaromas cuia. 3akoH Apxumena

67 Pemenne 3agau mo reme "3akon Apxumena
VYpoxk-uccienopanue "IKCIEPUMEHTAIBHOE

68 oOHapyKeHHE TCUCTBUS )KUIKOCTH M raza Ha
MOrPY>KEHHOE B HUX TEJI0"
JlabGopaTopHas pabota "OnpeneneHue

69 BBITAJIKUBAIOLIEH CUIIbI, ACHCTBYIOLIEH Ha
TEJI0, MOrPYKEHHOE B )KUJIKOCTh"

70 [InaBanme Ten
JlabopatopHas pabdota "HccnenoBanue

71 3aBHUCHMOCTH Beca Tella B BoJIe OT 00bema
MOTPY>KEHHOM B KHUAKOCTh YacTu Tena"

72 BoznyxonnaBanue. [1naBanue cynoB

73 Pemenue 3agau no reme "3akoH Apxumena.




VYcenoBus twiaBauus Tex"

Pemenue 3agau o teme "JleicTBre

74 JKUJKOCTH U I'a3a Ha MOrPYKEHHOE B HUX
Teno"”
Ypok-npoekr "KoHcTpynpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUE
rpy3onoxbsémMHoCTH"
[ToaroroBka Kk KOHTPOJIBLHOU paboTe MO TEME

76 "JlaBiieHHE TBEPABIX TEN, )KUAKOCTEH U
razos"

77 KonTponbHas pabora no teme "/laBienue
TBEPABIX TN, )KUAKOCTEN U ra3oB"

78 Mexanudeckas padbora

79 MoHoCTb

80 Pemenue 3agay Ha onpenenenre paboTh U
MOIIIHOCTH

81 PaboTa crIbl TSKECTH U CHITBI TPEHHS

82 Pemtenue 3amay no reme "PaboTa criiel
TSOKECTH U CUJIBI TpeHUA"

83 Ypoxk-uccnenoanue "Pacuét MOIIHOCTH,
pa3BUBaEMOM MPHU MOIBEME IO JIeCTHUIIE"

84 [IpocThie MEXaHU3MBI

85 MowmenT cuibl. [IpaBuao MOMEHTOB
JlabopartopHas pabdota "M3ydenue npasuiia

86 phIuara Juisi MOABMKHOTO M HETIOABMKHOTO
6710K0B"

87 "3on0TO0€ MpaBMII0" MEXaHUKU




Ypok-npoekr "lIpoexTupoBanue

88
IIOJIMCIIACTOB C 33JJaHHBIMU ITapaMeTpamu”

89 Ypoxk-koHpepenmus "TIpocTeie MeXaHU3MBI
B OBITY, TEXHHKE, )KUBBIX OpraHu3max"

90 KoaddurmenT none3noro neicTBus
MPOCTHIX MEXaHU3MOB

o1 Jlabopatophas padota "Onpenenenue KITJ]
MOABUKHOI'O U HEIOABKHOI0 0J10KOB"

92 Mexanundeckas sHeprus. Kunernueckas u
TTOTEHITMATbHAS YHEPTUSI

93 3aKoH COXpaHEHUsI MEXaHUIECKOW SHEPTUN
Ypok-3KCnepuMeHT "IKCIEPUMEHTAIBHOE

94 oTpe/ielICHNEe N3MEHEHHUSI KHHETUYECKON 1
MOTEHIIMATILHON SHEPTUH MPHU CKAaThIBAHUU
TeJa M0 HAKIOHHOM MJIOCKOCTH"

95 [ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"PaboTa u MmomHOCTh. DHEprus"

96 Kontponbnas padora nmo teme "Pabora u
MOIIHOCTb. JHEprus"

97 PaGora ¢ TekcTamu o Teme "MexaHHUecKoe
nBmxeHue"

98 Pa6ora ¢ Tekctamu no teme "CtpoeHue
BelecTna"

99 Pa6ora ¢ Texkctamu no Teme "Cuibl B
npupone"

100 Pa6ora ¢ Tekctamu no Teme "JaBnenue
TBEPJBIX TEN, )KUJKOCTEN U ra3oB"

101 Pabota ¢ Tekcramu no Teme "DHeprus"




102

Pabota ¢ Texcramu o Teme "[IpocTsie
MEXaHU3MbI"

OBIIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME

102

23




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTnueckue 0BpazoBaTEBHbIC
padoTsI padoThbI pecypest
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIC 1
TIOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEp0TO, JKUAKOTO M Ta3000pa3HOro 1
COCTOSIHMM BEIlleCTBa
VYpok-koubepenmus "Kpucrammueckne u
4 amopdusie Tena. ['paden. [Tomyuenune 1
HUCKYCCTBEHHBIX aJIMa30B"
5 CmaunBaHuE U KallWJUISIPHOCTb. 1
[ToBepXHOCTHOE HATSKEHHUE
TennoBoe pacIMpeHne U CxKaTUe 1
TermnoBoe nBwxkeHue. Temneparypa
TemnepaTypHbI€ IIKabI
9 BuyTpenHsst sHeprus u crnocoOsI eé 1
W3MEHEHUs
10 Bubl Teronepenaun 1
Ypok-koHpepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MaTEPUATIOB B 1
LeJIAX 3HeprocoepekeHus "
12 KonuuectBo TemnoTsl. Y aenbHas 1

TCIIIIOCMKOCTD




13

VYpok-uccinenosanue "IIpoBepka runoresbl
JMHEWHOU 3aBUCUMOCTH JUTMHBI CTOJIOWKA
KUJKOCTU B TEPMOMETPUUYECKON TPYOKE OT
TeMneparypbl"”

14

VYpaBHeHue TermnoBoro 6ananca. Termooomen
Y TEIUIOBOE paBHOBecHe. 3aKkOH HproToHa—
Puxmana

15

JlabopaTtopHas padota "HccnenoBanue
SIBIICHHSI TETUIOOOMEHA TIPU CMEITMBAHUT
XOJIOTHOM U ropsiuei Boab!"

16

Pemenue 3amau o teme "TermiooOMeH u
TEIJIOBOE paBHOBecHE"

17

JlabopatopHas pabota "OnpeneneHue
KOJIMYECTBA TEIIOTHI, MOJYYEHHOT'O BOIOM
IIPH TETJIOOOMEHE C HarpeThiM
METAUITMYECKUM [UIHHAPOM"

18

[naBnenue u oTBEpICBaHNE
KPUCTAJUTMYECKUX BEIICCTB. Y IeTbHAS
TEINIOTA ILIABIIEHUS

19

Pemrenue 3agay mo reMme "IlaBsinenue u
OTBEpJIEBAHUE KPUCTAIUNIMYECKUX TET"

20

JlaboparopHas pabota "OnpenencHue
paTop p p
yAEIbHOM TEIJIOTHI IUIaBJICHUS Jibaa"

21

VYpok-uccinenoBanue "CpaBHEHHE POLECCOB
TUIABJICHUS KPUCTAILTUYECKHUX Tell U
pa3MArdeHust pu HarpeBaHUU aMOp(HBIX

n

TCII

22

[TapooGpa3zoBaHue U KOHICHCAIHUS.
Hcnapenue




Kunenne. Y gensnas teriora
napoodpa3oBaHusi. 3aBUCUMOCTH

23 TEMIIEPATYPBI KATIEHUS OT aTMochepHOoro
JIaBJICHHS

24 Pemrenue 3agau o reme "[lapooOpazoBanue u
Kumnenue"
VYpok-uccnenoBanue "OO0bsiCHEHUE

25 3aBUCHUMOCTH TEMIICPATypPhl KHIICHUS OT 1
nasieHus"

26 HacpliieHHbIH 1 HEHACHIILIEHHBII Tap.
BiaxxHOCTB BO3/1yXa
BitaxxHOCTB BO31TyXa U €€ U3MEPEHHE.

27 JlabopatopHas pabdora "OmnpeneneHue 0.5
OTHOCUTEIBHOW BIAXKHOCTH BO31yXxa"

28 Pemenue 3amay o teme "BiaaxxHOCTR"
Pemenue 3ana4 u aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJIEHCAIlNH1

30 DHeprus TOIMBa. Y IeabHasl TeIIoTa
CropaHus

31 [TpuHIUIBI PaOOTHI TEIIJIOBBIX JBUTATEICH

39 [TapoBas TypOuHa. /[Buratens BHyTpEHHETO
CropaHus

33 KII/] TermoBoro nBuraTeis

34 Pemenne 3agau mo Teme "KIIJ] TemaoBoro
nBurarens"”

35 Ypok-koHpepenuus "TennoBsie IBUTATETU U
3allMTa OKpy-Karouien cpenl"

36 TemuioBbie MOTEPU B TETIOCETAX




3aKOH COXpaHEHMS U NIPEBPAILEHUS] JHEPTUU B

37 MEXaHWYECKUX U TEIJIOBBIX MPOIECccax
[ToaroroBka K KOHTPOJILHOU paboTe MO TEME

38 "TemoBble siBeHUs. VI3MeHEHHE arperaTHbIX
COCTOSIHM BemiecTBa"
KontponsHas padora o Teme "TerioBsie

39 sBiieHus. VI3MeHeHne arperaTHbIX COCTOSTHUIN
BelecTna"

40 Dnektpuzaius Tei. [[Ba pona 3apsioB
VYpoxk-uccnenosanue "MccnenoBanne

41 CIIOCOOOB Pa3TUYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCS "

42 B3anMopeiicTBre 3apsKEHHBIX TEJl. 3aKOH
Kynona
DnekTpuyeckoe noje. Hanpsok€HHOCTD

43 anekTpudeckoro noss. [IpuHiumm
CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH

44 Hocurenu snexTprueckux 3apsioB.
DneMmeHTapHbii 3apsia. CTpoeHrue atoMa

45 3aKOH COXpaHEeHHUsI AJIEKTPUUECKOTO 3apsiia

46 [IpoBOAHUKY, AUATEKTPUKH U
MOJIyIIPOBOHUKH

47 Ypok-koHpepeHuus "IaexTpusanus B
HOBCEIHEBHOM XU3HU"

48 Pemrenue 3agau no reme "3akoH coOXpaHEHUS
ANEKTPUYECKOro 3apsaa"

49 DOnekTpuyeckuil Tok. MIcTouHuKH
ANEKTPUYECKOTO TOKA

50 VYpok-uccnenosanue "MccnenoBanue




JEHCTBUS STIEKTPUYECKOTO TOJISI HA
MIPOBOJIHUKYU U AUDJIECKTPUKH"

o1 DneKTpUUECKUuil TOK B MeTajlIax 1
52 DIEeKTPUUYECKUN TOK B KMJIKOCTAX U Ta3ax 1
53 DneKTpuyecKas 1enb 1
o4 Cuna toka. AMnepMmerp 1
55 DneKkTpuyeckoe HampsikeHue. BoabTmeTp 1
56 JlabopatopHas pabota "COopka 1 UCTIBITAaHHE 1
AIEKTPUYECKOM 1IeTH TTOCTOSIHHOTO TOKa"
57 3aBUCUMOCTD CHJIBI TOKA OT HAITPSKCHHSL. 1
3akoH OMa Ju1s ydacTKa e
JlabopaTtopHas padota "MccnenoBanue
58 3aBUCHMOCTH CHJIBI TOKA, TPOTEKAIOIIETO 1
yepes pe3nucTop, OT HAPSHKEHUS Ha
9
pEe3UCTOpE U CONMPOTUBIICHUS pe3uctopa’
59 DIIEKTPUYECKOE CONMPOTUBJICHUE. Y IETBHOE 1
COIPOTUBIICHUE
60 JlabGopaTopHas pabota "OnpeneneHue 1
yAEIbHOTO CONMPOTUBIICHUSI TPOBOTHUKA"
61 Pemenue 3ana4 no reme "InaeKTpuuecKoe 1
COIPOTHUBIICHHUE. Y IEIbHOE CONPOTUBIICHUE"
62 Pemenne 3amau no teme "3akoH Oma" 1
63 [TocnenoBarenpHOE U ApaIIETBLHOE 1
COEIMHEHHSI TIPOBOIHUKOB
Jlabopatophas padora "l[IpoBepka npaBuna
64 CIIOKCHHSI HAMPSHKSHUI TTPH 1

MOCJIeI0BATEIbHOM COEIMHEHUH JIBYX
pe3uctopos"




Pemrenne 3agau mo treme "llocienosareapaoe

05 U NapaJuIeJIbHOE COEIMHEHUS IPOBOIHUKOB"
Jlabopartopnas pabdora "IIpoBepka nmpaBuia

66 JUTSL CHJTBI TOKA TIPH NapaJlIeIbHOM
COEIMHEHUH Pe3UCTOpPOB"

67 Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
IUTSL Pa3TUYHOTO COCTMHEHNUST TPOBOJHIKOB
O/1C u BHyTpEeHHEE CONPOTUBIICHNE

68 HMCTOYHMKA TOKa. 3axoH OMa U1 HOJIHOMN
Lenu
Pemenue 3amau no teme "O/1C, BHyTpeHHee

69 COIIPOTHBIICHNE UCTOYHHKA TOKA. 3akoH OMa
JUISL TIOJTHOM 1enu”
Jlabopatopnas padora "Onpenenenue I/[C u

70 BHYTPEHHET0 COMPOTUBIICHHUSI HCTOYHUKA
ToKa"

71 [TpaBuna Kupxroda

79 JlaGopatopHas padora "IIpoBepka mpaBw
Kupxroda"
VYpoxk-uccnenopanue "M3yueHue BOJIbT-

73 aMIEPHBIX XapaKTEPUCTUK HETUHEHHBIX
371€MEHTOB"

74 PaGora snekTpuueckoro Toka. MomHoOCTh
AIEKTPUYECKOTO TOKA

75 JlabopatopHas padora "OmnpeneneHue padOThI
Y MOIIHOCTH 3JIEKTPUYECKOT0 TOKa"

76 3akoH [xoyns-Jlenua. Ilorpeburenu
3JIeKTpUUecKoro Toka. Koporkoe 3ambikanue

77 Ypoxk-koHpepenuus "OObsiCHEHUE U TPUHITUT




JICUCTBUSA TIOMALIHUX
AJIEKTPOHArpeBaTeIbHbIX TPUOOPOB"

78

[ToaroroBka K KOHTPOJILHOU paboTe MO TEME
"DnekTpuyueckue 3apsabl. 3apsHKCHHBIC TeIa U
ux B3auMozaericteui. IlocTostTHHBIN
ANEKTPUYECKUH TOK"

79

KonTponbHas pabota o teme
"DnekTpuueckue 3apsabl. 3apsDKeHHBIC Tea U
ux B3auMonaercteus. IlocTosTHHLIN
ANEKTPUIECKUH TOK"

80

TlocTostHHBIE MAarHUTHI. MardHuTHOE MOJIe
3eMJIH U ero 3HaueHue JUIA KU3HU Ha 3eMIie

81

Ypoxk-uccnenopanue "M3yuyeHrne MarHuTHOTO
TIOJIs1 TIOCTOSIHHBIX MarHUTOB TIPH MX
o0beIMHEHNH U pa3nieieHuu. Buzyanuzarmus
MOJIST IOCTOSTHHBIX MarHUTOB"

82

OnbIT OpcTena. MarautHoe nose
ANEKTPUYECKOTO TOKA

83

OnbiT AMniepa. MarHuTHOE 10JI€ KaTYIIKHU C
TokoM. [IpumeHeHue 31eKTPOMarHuToB B
TEXHHUKE

84

Cuna AMniepa u onpeeneHue eé
HaIpaBJICHUS

85

Pemenue 3agau no reme "Cuna Amnepa u
omnpezeiieHue e€ HanpaBaeHU"

86

QHCKTpO,[[BI/IFaTCJ'IL IIOCTOAHHOI'O TOKA.
Hcnons3oBanue 3J'IeKTp0I[BI/IFaTeJIeI/IWB
TCXHUYCCKUX YCTPOI\/’ICTBaX " Ha TPpAHCIIOPTE

87

JlaGoparopHas pabota "M3yueHue neicTBUSL




MarHUTHOTI'O I0JIsl Ha IPOBOJHUK C TOKOM"

VYpoxk-kondepenuus "[Ipakrnyeckoe

88 MIPUMEHEHHE IEKTpoIBUraTeen"

89 JlaGoparophas padota "KoHcTpynpoBanue u
M3y4deHHe paboThl AIEKTPOIBUTATEIIS"

90 Jlabopatopnas padota "U3zmepenne KI1/]
AJIEKTPO/IBUTaTEIbHON yCTaHOBKU"

01 OnsiTel Dapases. 3aKOH ANEKTPOMArHUTHOM
nHaykuun. [Ipasuino Jlenna
VYpoxk-uccnenosanue "MccnenoBanne

92 W3MEHEHUI 3HAYEHUS U HallpaBJICHUS
WHyKIIHOHHOTO TOKa"

Pemenne 3agad mo teMe "3akoH

93 ANIEKTPOMArHUTHOM MHAYKIMU. [IpaBuio
Jlenma"

94 Dnekrporereparop. CrocoObl MOTyYeHUs
ANIEKTPOIHEPTUU
Ypok-koHpepeHIus "IIESKTPOCTAHIINHT Ha

95 BO300HOBJIISIEMBIX UCTOYHHKA SHEPTUH.
[IpoGnems! sxonoruu. TorMBHbBIE ATEMEHTHI
1 3JIeKTpOMOOmIH"

96 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe
"DJIeKTpOMarHuTHbIE SIBICHUSA"

97 KonTponbHas pabota "DnekTpoMarHuTHbIE
siBIeHUS"

08 Pabota ¢ Texkcramu no Teme "TeruioBbie
siBIeHUS"

99 PaGora ¢ TekcTamu o Teme "DISKTPUIECKUe

3apsAadbl. 3ap$I)KCHHLIC TCJIa U UX




B3auMoaeiicTeue"

Pa0ora ¢ tekcramu 1o teme "TlocTossHHBIN

100 . " 1
ANEKTPUICCKHUI TOK
101 Pabota ¢ Tekctamu 1o Teme "MarHuTHbIC 1
saBiIeHUs"
102 PaboTa c TekcTtamu o Teme 1
"DJIeKTpOMarHuTHAs HHTyKIUs"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 22.5




9 KUIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (poBbIE

Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne 05pa3OBaTeJH)HI)Ie
Beero padoTsI padoThbI pecypchl
Mexannueckoe ABUKeHUE. MarepuaiibHas
1 Touka. CIocoObl OIMCAaHHS MEXaHUIECKOIO 1
JBHKCHUS
9 Cucrema orcueta. OTHOCHTEILHOCTh 1
MEXaHHYECKOTO IBHIKCHUS
3 BekTopHbIe BETUYNHBI, OTIEPAIIH C 1
BEKTOpPaMH, MPOCKITUUA BEKTOPOB
4 Pannyc-BexkTop MaTepuanibHON TOYKH, 1
nepeMeIieHne Ha TIOCKOCTH
5 PaBHOMEpHOE TPAMONIMHEHOE TBUKEHNE 1
6 Pemenue 3agau no reme "PaBHOMEpHOE 1
NPAMOJIMHEHHOE JBUKEHHE"
HepaBHoMepHoe npsMosiuHeitHoe
7 nBwkeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTH TeJla TP HEPABHOMEPHOM
IBHKEHUU
JlabopatopHas padora "OmnpeneneHue
8 CpeIHel CKOPOCTHU CKOJIbKEHUSI OpycKa HIn 1 1
JBIDKCHHUSI IIApUKa 110 HAaKIIOHHOM
IUIoCKOCTH"
9 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1
JIBUKEHUE. Y CKOpEHUE
10 CKOpOoCTh PaBHOYCKOPEHHOTO 1




npsiIMOJIMHEHOTO IBMKeHus. [ papuk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

[Tepemernienue mpu paBHOYCKOPEHHOM
MPSIMOJTMHENHOM JIBHKCHHUH

13

JlabopatopHas pabota "OnpeneneHue
YCKOPEHUS TeJa MPU PaBHOYCKOPSCHHOM
JIIBM>KEHHWH 110 HAKJIOHHOM MI0CKOCTH"

14

Pemrenne 3anau o reme "[lepemenienne npu

PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
NIBYKEeHNH"

15

JlaGopaTopHas pabota "VMccnenoBanue
3aBUCHUMOCTH IYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JBM)KEHUU Oe3
HayallbHOM ckopocTH"

16

I'padmyeckas uHTEpIpETALIUs YCKOPEHUS,
CKOPOCTH, MPOMJIEHHOT'O MyTH U
nepeMeleHus 1 NPSIMOJTUHEHHOT O
JIBUKCHUS

17

Pemenne 3agau mo reme "I'padudaeckas
WHTEpIpETAIs YCKOPEHUSI, CKOPOCTH,
MIPOWJICHHOTO MTyTH U TIEPEMEIICHHUS IS
MPSAMOJIMHEHHOTO JIBH>KEHUA"

18

Yckopenue cBoO0oaHOTO NagieHus. OMbITHI
lanunes

19

Pemenne 3agau no reme "Yckopenue




CcBOOOIHOTO TajgeHust"

JIBr>xkeHue Tena, OpOoIIeHHOTO MO YITIOM K

20
TOPU3OHTY

21 Pemenue 3agau o teme "J[BmkeHnue tena,
OpOLICHHOTO MOJI YTJIOM K TOPHU30HTY"
JlabopaTtopHas padota "HccnenoBanue

22 JBIDKEHUS TeJla, OPOIIIEHHOTO MO/ yTIIOM K
TOpU30HTY"
Pemenne 3agau mo teme "J{BmkeHME 1O/

23 JEHCTBUEM YCKOPEHHUS CBOOOHOTO
najgenus"

24 JIBuKEeHHE M0 OKPY>KHOCTH

o5 JInneliHasa u yrimoBas CKOPOCTb, IEPUOL U
JacTtoTa

26 CKOpOCTb U yCKOpPEHHE MPH JABHKEHUU 110
OKpPYKHOCTH

97 Pemenne 3agau o teme " JIBmkeHne mo
OKpYyKHOCTH"

OK-KOH Huus "PacniosnaBanue u

v epe "P e

28 NPUOIMKEHHOE OMMCaHUE PA3IMYHBIX BUIOB
MEXaHUYECKOTr0 JABUKECHUS"
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeEMe

29 "MexaHn4ecKoe IBUKEHUE U CIOCOOBI €T0
onucanus"
KonTponbHas paboTa o Teme

30 "MexaHU4YecKoe TBUKEHUE U CIIOCOOBI €ro
onucaHus"

31 IIepsblit 3ak0oH HproToHa. Bekrop cuisl




Bropoii 3akoH HeroTona.

32 PaBHOelicTByIOIIAs cuna

33 Tperwnii 3akoH Herorona. Cyneprno3uius cui

34 Cuna ynpyrocru. 3akon ['yka

35 Pemenue 3anay no teme "Cuna ynpyroctu"
JlabopaTtopHas padota "HccnenoBanue

36 3aBHCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B MPY>KUHE, OT CTETIEHU
nepopmary npy>KUHbI"

37 Cuna tpenus. KoapdunmeHT tperns

38 JlabopatopHas pabota "OnpeneneHue
Kod(puImeHTa TpeHUsS CKOJIbKCHUS "
JlabopatopHas padota "VMccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHHS CKOJIBKEHUSI OT
CUJIBI HOPMAJIBHOTO JIaBJICHUS "

40 JIBuKeHHe Tel 10 OKPY>KHOCTH 0]
JeMCTBHEM HECKOJBKUX CHJI

41 3akon bepnymiu u noasEéMHas cuiia Kpbljia
Ypok-konbepenius "CoBpeMeHHbBIE
JIeTaTeNbHBIE alllaparkl, Cy/1a Ha TOIBOJIHBIX

42 KPBUIbSAX, aHTUKPBLIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BIKeHUe moe3a Ha
MAarHuTHOM nojymke"

43 Cuna TsDKeCTH M 3aKOH BCEMHPHOTO
TATOTEHUS

44 JIBuKeHHe Tel BOKPYT TPABUTAIMOHHOTO
ueHrtpa. [lepBas kocMuueckasi CKOPOCTb

45 HesecomocTs u nieperpysku




PaBHOBecue MaTepuaJbHOM TOUKHU.

46 .
AOCOIIOTHO TBEPAOE TEIIO

47 MowmenT cusl. [IpaBuino MOMEHTOB

48 VYpok-uccnenoBanue "OnpeneneHue neHTpa
TSKECTH Pa3JIMYHbIX Ten"
Nmnynec Tena. I3MeHeHne uMITybCa.

49 Nmnynese cumbl. YIpyroe u HEynpyroe
B3aHMOJICHCTBHE

50 3aKOHbBI U3MEHEHUS U COXPAaHEHUS UMITYJIbCa

51 PeaktuBHOE nBHKEHUE

52 Pemenue 3agau no teme "3aK0H COXpaHEHUS
nMIyabsca. PeaktuBHoOe BM>KeHME"

53 Mexanmnueckasi paboTa ¥ MOITHOCTb

54 PaGota cunbl TSDKECTH, CUITBI YIPYTOCTH U
CHWJIBI TPEHUS
JlabGopatopHas pabota "OnpeneneHue

55 paboThI CUJIBI TPEHUS IPU PAaBHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIbHOMN
MOBEPXHOCTH"

56 CBs13b DHEPTUHU U pabOTHI
JlabopatopHas padora "OmnpeneneHue

57 paboThI CUJIBI YIIPYTOCTH MIPH NMOABEME TPy3a
C MCIOJIb30BaHNEM HEIO/IBIKHOTO U
HOIBUXHOTO OJIOKOB"

58 [loTeHunanpHas sHeprus

59 Kunernueckas sueprus. Teopema o
KUHETHYECKON SHEPTruu

60 3aKOH U3MEHEHHUS U COXPAaHEHUs




MEXaHUYECKON SHEPrun

61

Pemtenue 3agau no reMe "3aKOHEBI
W3MEHEHUS U COXPAHECHUS MEXaHUYECKOU
sHeprun"

62

[ToaroroBka K KOHTPOJILHOU paboTe MO TEME
"B3aumopeiictBue Ten. 3aKOHBI COXpaHEeHUs "

63

KonTponbhas pabota o teme
"B3aumopeiicTBue Ten. 3aKOHBI COXpaHEeHUs "

64

Konebarensuoe nBrmxenne. OCHOBHEIE
XapaKTePUCTUKH KOJICOaHUI: TTepHO/,
4acTOTa, aMIUTATYAa

65

MareMaTtnueckuii 1 Npy>KUHHBIM MASITHUKH.
JlabopaTtopHas pabota "VMccnenoBanue
3aBUCHMOCTH Teproia KoneOaHuil rpy3a Ha
HUTH OT JUIMHEI HUTH"

0.5

66

JlaGopaTopHas pabota "VMccnenoBanue
3aBHCHUMOCTH TEPHOa KOJIeOaHNH
MPY>KHHHOTO MasiTHMKA OT Macchl rpy3a’

67

IMapmonunueckue konedaHus

68

JlabGopaTopHas padora "M3mepenue
YCKOPEHHS CBOOOTHOTO TMajieHus"

69

3aryxaromue kosnebanus. BeiHyX1eHHBIE
xonebanust. Pe3sonanc

70

[IpeBpaienue 3Hepruu npu KojaedaTeabHOM
TIBUKEHUHT

71

Ypok-uccinenosanue "lIposepka
HE3aBUCUMOCTH Mepro/ia KojebaHuii rpysa,
IIOJIBEILIEHHOT O K JIEHTE, OT Macchl rpy3a"




MexaHu4eCKHe BOJIHBI: MMpOAOJBbHBIC U

72
MOTICPEYHbBIC

73 CBoiicTBa MeXaHUYECKUX BOJIH. JlmrHa
BOJIHBI U CKOPOCTH €€ pacrpOCTpaHECHUS
Ypoxk-uccienoanue "Habmonenne

74 uHTephepeHIH 1 TM(PaKIUK BOJTH Ha
TTOBEPXHOCTH BOJIBI"

75 Ypok-koHbepeHnius "MexaHHueCKIe BOJTHBI
B TBEpIOM Teue. CelicMudeckre BOJTHBI"

76 3Byk. PacipocTpanenue u oTpakeHUE 3ByKa

77 Pemenue 3agau no reme "3Byk"
VYpoxk-uccnenopanue "IKCIEpUMEHTAIBLHOE

78 oTpeieNICHUE TPAHMI] YaCTOTHI CIIBITITUMBIX
3BYKOBBIX KoJieOaHui"

79 I'pomkoCTb 3ByKa M BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC.

80 VYpok-uccnenoranue "Habmoaenne u
00BsICHEHHE aKyCTHYECKOro pe3oHaHca"
HNudpaszsyk u ynprpasByk. Kondepennus

81 "Ucnons30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUAX"

82 DNeKTpOMarHuTHOE TMOJe U
AIIEKTPOMArHUTHBIE BOJTHBI

83 CBoiicTBa AIIEKTPOMATrHUTHBIX BOJH
Ypok-koupepenuus "lkana

84 ANIEKTPOMArHUTHBIX BOJIH. Mcnonp3oBanue

3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBs3u. Pagnomokanust. Kocmuueckas cBsi3b "




Pemenne 3amaq Ha OIMPECACIICHUC YaCTOThI U

8 JUIMHBI 3JIEKTPOMarHUTHOMN BOJIHBI

86 DneKkTpoMarHuTHast IpUpoja CBETA.
CkopocThb cBeTa

87 BonHoBble cBolicTBa cBeTa: HHTEP(HEPEHLIUS
U quQpaKius

88 JlyueBast MosieNb CBETAa U T€OMETpUYECKas
onTuka. ICTOYHUKH cBETA

89 [IpssMOnMHENHOE PACTIPOCTPAHEHHE CBETA.
3atmenus ComHua u JIyHbI

90 3akoH oTpaxxeHus cBeTa. [Iimockoe 3epkaino

o1 [TocTpoenue n3obpaxkeHuH,
c(hOpMHUPOBAHHBIX 3€PKATIOM

92 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS
cgeta. [lonHoe oTpakeHue cBera.
JlabGopaTtopHas pabota "VMccnenoBanue

93 3aBUCHUMOCTH YTJIa IPEIOMIJICHUS OT yTria
MaJIeHHsl CBETOBOTO JIy4a Ha TPaHUIIe
«BO3YX-CTEKIIO»"

94 VYpok-uccinenoBanue "AHanu3 U 0ObSICHEHUE
ONTHYECKOTo MUpaxka"
Ypoxk-koHpepenuus "McnonabzoBanue

95 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBS3b"

96 JIun3a, Xox Ty4eil B INH3E

97 ®dopmyJia TOHKOH JIMH3BI

08 JlaGoparopHas pabota "Onpenenenue

(hOKYCHOTO PacCTOSIHUS 1 ONTHYECKOMN CHIIBI




cobuparomieit JTMH3bI"

[onyuenne n300pa>keHHI ¢ TOMOLIBIO

% coOuparoIel U paccenBaroIIeH JIMH3
VYpox-koudepenmus "[Ipunnun neiicTBus

100 ONITUYECKUX MPHOOPOB (MUKPOCKOTI,
Teneckor, ¢poroanmnapar)"

101 I'ma3 xak onTuyeckas cucremMa.
Brnu30opyKoCcTh 1 JaTbHO30PKOCTD
Paznoxxenue 6enoro ceera B criekTp. ONbITHI

102 Herorona. CrosxeHue CrieKTpaibHBIX I[BETOB.
Jucnepcus ceera
VYpok-nnpaktukyMm "Habmronenne u

103 0O0BSICHEHHE OIBITOB O Pa3I0KEHHUIO
Oenoro cBera B criekTp. [lomydenue 6enoro
[IBETA MPHU CI0KEHUU 1IBETOB"

104 OmnpiTer Pesepdopna u mianeTapHast MOJIETb
aToma

105 [Tocrynater bopa. Moaens atroma bopa.
Hcnyckanue 1 NOIJIOIEHUE CBETa aTOMOM.

106 KBanTsl. JInHeuaThie CIIEKTPHI
VYpoxk-nipaktrkyM "HabnroaeHne crionHbix

107 Y JTMHEWYaThIX CIIEKTPOB U3ITYYCHHUS U
HCITyCKaHUS"

108 PaguoaktuBHOCTB. Anbda-, OeTa- U ramma-
U3ITyYCHUS

109 Crpoenue atomHoro siapa. Hykinonnas
MO/JIeJIb AaTOMHOTI'O s7pa

110 PagnoaktusHble peBpatienus. M30Tomnsl




111

[Tepuon nmonypacnana

Ypoxk-koupepennus "JleiicTBue
PaaOaKTUBHBIX I/I3JIY‘-ICHPII>1 Ha K1BbIC

112 OpraHu3MBbl. 3allIUTa OT PAAUOAKTUBHOTO
n3ydeHus"

113 SAnepHblie peakiuu. 3aKOHbI COXPAHCHUS
3apsI0BOTO U MacCOBOTO YHCE

114 DHeprusi CBSI31 aTOMHBIX sifiep. CBSA3b MacChl
Y SHEPTHUH

115 Pemenue 3agau no teme "SnepHeie peakuuu.
DOHeprus cBs3u"

116 Peakmuu cuHTE3a M NETeHUS SaEp.
Wctounuku sneprun ConHua u 3BE311
Ypok-koHbepeHnius " nepHas 3HEpreTUKA.

117 DKOJIOTHYECKHE TIPOOIEMBI SIIEPHON
SHEpPreTuKu"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

118 "Konebanus u BojHbL. CBETOBBIE U
KBaHTOBBIC SABJICHUS"

119 Kontponbnas padota no teme "Konebanus u
BOJHBL. CBETOBBIC Y KBAHTOBBIC SIBJICHHUS"

120 Pemenne pacyeTHbIX 1O TEMe
"MexaHnudeckoe aIBHKeHue"

121 Pemrenne pacyeTHBIX M KaYECTBEHHBIX 3a1a4
mo TeMe "B3aumopeticrBue Ten"

Pemrenne pacyeTHbIX M KaYE€CTBEHHBIX 3a7a4

122 110 TeMe "3aKOHBI COXPaHEHUsI SHEPTUU U

nMmIyJbca'




JIabopaTopHbie pabOTHI 110 TEME

123 " "
Mexannueckoe NBUKEHUE

124 JlabopaTopHbie pabOTHI 110 TEME
"B3zaumonencreue tea"

12 JlabopartopHbie paboTs 1o Teme "IIpocTeie

> MEXaHU3MBI"

126 Pemrenne pacyeTHBIX M KaYECTBEHHBIX 3a/1a4
o Teme "TeroBeie mporecchr”

127 Pemrenne pacyeTHBIX M KaYECTBEHHBIX 3a/1a4
no teme "BraxuocTts"

128 Pemenne pacyeTHBIX M KaYECTBEHHBIX 3a/1a4
no teme "KII/] TeruioBbIix aABUrarenen"

129 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX 3a/1a4
1o TeMe "3aKOoHBI TOCTOSIHHOro Toka"

130 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX 3a/1a4
no teme "KII/] anexkrpoycTtanoBok"

131 JlaGopaTopHbie paboTHI 1O TeMe "3aKOHBI
HOCTOSIHHOI'O TOKa"

abopartopHble padOTHI 110 TEM BETOBBI

132 JIa0 e pad eMe "Cse e
sBJIEHUS"

133 Pabora ¢ Tekcramu 110 TeMe "3aKOHBI
COXpaHEHHUs B ME€XaHUKe"

134 Pabora ¢ tekcramu 1o teme "Konebauus u
BOJIHEI"

135 PaGora ¢ tekcramu 1o teme "CBeTOBEBIE
SIBJIEHUS"

136 PaGora ¢ Tekcramu o teme "KBanroBas u

snepHas pusuka'




YYEBHO-METOAUYECKOE OBECIIEYEHUME
BPA3OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
[leppimkua U.M.. UBanoB A.W.®uzuka: 7, 8, 9 kiacc: 0a30BbIil ypPOBEHb:
yueOHMK 3-¢ u3AaHue, nepepaboTraHHOe  AKIIMOHEpHOE  OOIIECTBO
«M3parenscTBO «IIpocBenienue»
METOAUYECKHUE MATEPHUAJIbI JJIS1 YUUTEJIA

[leppimkua M.M.. MBanoB A.N.®usuka: 7, 8, 9 kimacc: 60a30BbIli YPOBEHb:
yueOHUK 3-e  wu3gaHue, rnepepaboTaHHOE  AKIIMOHEpPHOE  OOIIECTBO
«M3narenbctBO «IIpocBemnienne»
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

POII. bubmmoteka [IOK



