[Tpunoxxenue Ne 1.23. PaGouas mporpamMma no pusmke: yriryOIeHHBIH
YPOBEHb

HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHUS
COCTABJIICHA HA OCHOBE IMOJOXEHUW W TpeOOBaHUI K pe3ysbTaram
OCBOCHHUSI Ha yIIyOJEHHOM YpPOBHE OCHOBHOW 00pa3oBaTelbHOU
nporpammsl, mnpenacraBieHHbBIX B @I'OC OO0, a Takxe ¢ yd€ToMm
dbenepanbHOl  pabodeil mporpamMMbl BocmHTaHMsS ©  KoHmemum
npenofaBaHus yueOHoro npeamera «Duszmkay.

Copmepxanne  mporpaMMbl MO0  (U3MKe  HampaBlIeHO  Ha
YIOBJIETBOPEHHUE TMOBBIIIEHHBIX 3aIPOCOB OOYYAIOMIMXCS, CTPEMSIINXCS
K OoJee TIy0OKOMY OCBOCHHIO (PU3MUECKHX 3HAHUH, 1 Ha (popMHUpOBaHHE
€CTECTBEHHO-HAYYHOM T'paMOTHOCTH oOydarouuxcs. B mporpamme 1o
(bu3MKe YIUTHIBAIOTCS BO3MOXHOCTH y4€OHOTO MPEAMETa B pealn3aliu
tpeboBanuit @OI'OC OOO K T™IAHUPYEMBIM JHYHOCTHBIM U
METanpeIMETHBIM pe3yJabTaTaM OOYYEeHHs, a TakKe MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHuA.

[IporpamMma mo (u3mKe ycTaHABIMBAET pacHpeleieHne y4eOHOTO
Marepuana mo roaaMm oOydeHus (1o Kjiaccam), IpeajaraeT MpUMEpPHYIO
MOCJIEIOBATEIBbHOCTh M3YyUYEHHs] TEM, OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS
MPEIMETHOTO COJEp)KaHWs © y4€Te BO3PACTHBIX OCOOCHHOCTEH
00yyJaroImmxcsl.

[Iporpamma mno ¢usuke pazpaboTaHa ¢ 1EIbIO  OKa3aHUS
METOJMYECKON MOMOIIM YYUTEII0 B CO3JaHUU padodeil mporpammsbl Mo
y4eOHOMY MpPEIMETY.

®dwusuka SBISETCS CUCTEMOOOPa3yIOIMM JIJIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKaT B OCHOBE
MIPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHUEH, ONOJIOTHEH, aCTPOHOMHUCH U
dbusnueckoil reorpadueil, BHOCHUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPEAOCTaBIsIeT Hanboliee sICHble 00pa3lbl NPUMEHEHUS
HAyYHOTO METOJA MO3HaHHUsA, TO €CTh CI0Cc00a MOTyYeHHS TOCTOBEPHBIX
3HAHUI O MUPE.

OpnHa W3 THaBHBIX 3a7a4 (PU3UUYECKOrOo 0Opa3oBaHUSI B CTPYKTYpE
o0miero oopazoBaHusi COCTOUT B (DOPMHUPOBAHHH €CTECTBEHHO-HAYUHOU
IPaMOTHOCTH M MHTEpEca K HayKe Yy 00yJaromuxcsl.

WN3yuenne ¢ui3nkn Ha yrayOJ€HHOM YpPOBHE MpPEAIoJaraeT
YBEPEHHOE BJIaJICHUE CJIEeIYIOIUMU KOMIETCHTHOCTSIMH,
XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb!

HAy4YHO OOBSCHSTH SIBJICHUS;

OLICHUBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOI'O UCCIEAOBAHUS;

UHTEPIIPETHPOBATh  JAaHHBIE W HCIOJNB30BaTh  HAYYHBIC
J0Ka3aTeNbCTBA JJIs1 OJYYEHHSI BBIBOJIOB.

lHemn w3ydyenuss (U3UKK Ha ypOBHE OCHOBHOTO  OOIIETO
oOpa3zoBanus omnpeneneHsl B KoHuenuuu mnpenoaaBaHusi y4eOHOTro
npeaMmera «@Pusnka» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi



Qdenepanyy,  pealM3yIOMUX  OCHOBHBIE  0O0IIeoOpa3oBaTeIbHbIC
porpamMmbl, yTBEepkIAEHHOW pemenueM Komerun MuHnucrepcTBa
npocsetienus: Poccuiickoit @enepanuu (mpotokon ot 3 aexadps 2019 r.
Ne T1K-48H).

Lenu nzydenus: Gpu3nku Ha YrIyOJIEHHOM YPOBHE:

pa3BUTHE HHTEpPECa MU CTPEMIICHHUS] OOydYarolmuxcsi K HayqYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TPEJICTABICHUA O HAYYHOM METOJE TO3HAHUS U
(GbopMHUpOBAHUE HCCIEIOBATEIBCKOTO OTHOIIECHUS K OKPY>KAIOIIUM
SIBJICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK  pe3yJsibTara
M3Y4YEHUsI OCHOB CTPOEHUS MaTepud U (PyHIaMEHTaJbHBIX 3aKOHOB
busuKy;

dbopMHUpoBaHNE YMEHUN TPUMEHSATH (HU3NUYECKUE 3HAHUS U HAyYHBIC
JI0KA3aTeNbCTBA JJIs1 OOBSICHEHUS OKPYKAIOIINX SBJICHUM;

dbopMHUpOBaHHUE TPEACTABICHUM O poiid (U3UKUA IS Pa3BUTHS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TMPEJCTABICHUA O BO3MOXKHBIX cdepax Oymyuiei
poeCCUOHATILHON JIeATEeIbHOCTH, CBA3aHHOU C (DU3UKOM, MOATOTOBKA K
nanbHeieMy o0y4eH!IO B 3TOM HAMpPaBIICHUU;

(dbopMHUpoOBaHUE TOTOBHOCTH K JalibHEUIIEMY M3YyYEHUIO (PU3UKHU Ha
yrayOaE€HHOM YPOBHE B paMKax COOTBETCTBYIOUIUX MpoQuie o0ydeHus
Ha YpOBHE CpPEJHEro 00IIero o0pa3oBaHus.

JlocTikeHHe STUX IeJied TporpaMmbl MO (U3UKE Ha YPOBHE
OCHOBHOTO  00miero  oOpa3oBaHUsi  OOECIEYMBAETCA  PEIICHUEM
CJIEIYIOIIUX 3a]1a4:

npuoOpeTeHUEe 3HAHUM O JUCKPETHOM CTPOCHHUU BEIIECTBA,
MEXaHUYECKUX, TETUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE
SABJICHHSI HA  OCHOBE  M3YYCHHBIX  (PU3MYECKHX  3aKOHOB U
3aKOHOMEPHOCTEN;

OCBOCHHME METOJOB PEIHICHUS pPAaCUETHBIX M KAaYECTBEHHBIX 3aj1ad,
TPEOYIOIIUX CO3JJaHUs U UCTIONB30BaHUA (PU3NUECKUX MOJICJICH, BKITIOYast
TBOPYECKHUE U MPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pPa3BUTHE HCCJIEAOBATEILCKUX YMEHHM: HaOMIofaTh SBJICHUS U
U3MEPSTh (PU3UYECKUE BEIMYMHBI, BBIABUTATh TMIIOTE3bI M MpeaiaraTh
AKCIIEPUMEHTAJILHBIE CTIOCOOBI UX MPOBEPKH, TUIAHUPOBATH U MIPOBOJIUTH
OTIBITHI, HKCIIEPUMEHTAILHBIC UCCJIeI0BAHMS, aHAIM3UPOBATh
MOJIyYeHHBIE JJAHHBIC U JIeTaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboOThl ¢ HHPOpMALMEH (PU3NIECKOTO
colepKaHus, BKJIOYas HHGOPMAIMIO O COBPEMEHHBIX JIOCTHIKEHHSX
(bU3MKY, UHTEPIPETALUS U KPUTHUECKOE OIIEHUBaHUE HH(OpMAIUK;

3HAKOMCTBO €O cdepamu MPOPECCHOHAIBHON JIESITEIbHOCTH,
CBA3aHHBIMM C  (U3HKOM, ¥  COBPEMEHHBIMH  TEXHOJOTHUSIMH,
OCHOBAHHBIMU Ha JOCTIKEHUSIX (DU3UUECKON HAYKH.

Ha wusyuenue ¢usuku (yriyOn€HHBI YpOBEHb) Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanust oTBoauTCs 340 yacoB: B 7 kiacce — 102
yaca (3 vaca B Hezento), B 8 kiacce — 102 gaca (3 gaca B Hezento), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COIJEPKXAHUE OBYUYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u eé posib B MO3HAHUN OKPYKAKOIIET0 MUPA.

®duszuka — Hayka o mpupoze. SBieHUS NOpUPOABI (DJIEMEHTHI
colepKaHUs, BKJIOYAIOIIME MEXIPEIMETHbIE CBsI3M). Duznueckue
SABJICHUS: MEXAHUYECKHE, TEIUIOBBIE, DSJIEKTPUUYECKHE, MAarHUTHBIE,
CBETOBBIE, 3ByKOBBIE.

®uznueckre BenuuyuHbl. PasmepHocTh. Enunuiml  dusndeckux
BenuuuH. M3mepenue Qusmyeckux BeNMMUYMH. JTanoHbl. Duznydeckue
npubopel. llena genenus. Ilorpemnocts u3Mmepenmii. [IpaBuia
O6e3omacHoro Tpyaa mnpu padore ¢ JabOpaTOPHBIM OOOpPYIOBAHUEM.
MexyHaponHas cucrema eauHull. llepeBoji BHECUCTEMHBIX €IUHUI] B
eqununbl CU.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH H3Y4alOoT IMPUPOILY.
EcTecTBeHHO-Hay4YHBIII METOJ TO3HAHUSA: HAONIOJCHUE, TOCTaHOBKA
HAay4HOT'O BOIIPOCA, BBIJIBU)KEHUE THUIIOTE3, SKCIIEPUMEHT MO IMPOBEPKE
rUnore3, o0bsicHeHue HaOmogaemoro siBjaeHus. Onucanue (QU3MYecKux
SBJICHUH C TIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

MexaHnuecKue, TEIIOBbIE, JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSI.

Oduznueckre nOpubOpbl W Mpoleaypa NPSIMBIX HU3MEPEHHM
AHAJIOTOBBIM U U(PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OmnpenenexHue 1EHbI IeEeHUs TKaIbl U3MEPUTEIBHOTO MPUOopa.

N3mepeHue paccTosHUil.

N3mepenue miomany u oobéMa. MeTon najaeTku.

N3MmepeHne BpeMeHHU.

N3mepenne 00bEMa KUJIKOCTU U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX Te1. MeTon psIoB.

[IpoBeneHne uccneqoBaHUs IO TMPOBEPKE THUIIOTE3bL: JAIBHOCTh
noJi€Ta mapuKa, MylmeHHOr0 TOPU30HTAIILHO, TeM OO0JIbIlIe, YeM OOJIbIe
BBICOTA ITyCKA.

Paznen 2. IlepBoHayajibHbIe CBEICHUA O CTPOCHUM BelIECTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEpPbl U MAaccChl.
OnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHue yactul] BeuiectBa. CBI3b CKOPOCTU JBUKEHUS YACTHIL] C
temriepatypoii. bpoyHoBckoe npmwxenue. dubdysus. Bzaumoneiictsue
YaCTUIl BEIIECTBA: IPUTSHKECHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH U
TBEPABIX (KPUCTALTMYECKUX) Tell. B3auMOoCBs3b MEXJy CBONCTBaMHU
BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSIX W HX aTOMHO-
MOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

Hab6nronenue OpoyHOBCKOTO JIBHXKECHHSL.

Habmonenune nuddysun.

HaGnronenue siBneHu#, OOBSCHAIOMIMXCA MPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHUII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.



OneHka auaMeTpa aToMa METOJIOM PsJIOB (C HCIOJIb30BaHUEM
dbotorpaduit).

OnbITHI 1O HAOJIOCHUIO TETNIOBOT'O PACIIUPEHHMS Ta30B.

OnpITel 1O  OOHAPYXXEHUIO JEWCTBUS CHJI  MOJICKYJISIPHOTO
MIPUTSKEHUS.

Pa3pgen 3. JIBu:KeHHe U B3aUMOAEHCTBHE TeJl.

Mexanunueckoe npuxenue. [Iytb u nepemenienue. PaBHoMepHoe U
HepaBHOMepHOe JBmxkeHHe. CBOOOJHOE mMaJcHUE KaK  IPUMEP
HEpaBHOMEpHOTo JBWKEeHUsI Tel. CkopocTb. CpenHsii CKOpOCTh IIpHU
HEPaBHOMEPHOM JABWKCHUU. Pacu€T myTu U BpeMEHU JBUKEHHUS.

I'paduku 3aBUCHMMOCTEH BEIMYMH, OIMCHIBAIOIINX JIBH)KCHUE.
OO6rmue moHATHS 00 OTHOCUTEIBHOCTH JBIKeHUsS. ClloKeHHe CKOpOoCTen
JUISL TeJ1, IBMOKYIIMXCS TTapaJlIeNIbHO.

SIBieHUME WHEpLMU. 3aKOH HWHEpIUU. B3aumopelcTBHe Ten Kak
NpUYMHA W3MEHEHUs CKOPOCTH JIBMXKEHMs Tel. Macca Kak wmepa
WHEPTHOCTH Teja B MOCTYIATEIbHOM ABWKEHUU. [[JTIOTHOCTH BelecTBa.
CBs13b IJIOTHOCTH C KOJUYECTBOM MOJICKYJI B €IUHHUIIC 00BEMA BEIIIECTBA.
Cwmecu u ciinaBbl. [ToBepXHOCTHAS M TMHEWHAS TIOTHOCT.

Cwuna kak XapakTepucTuKa B3aumoaeicTBus ten. Cunna ynpyroctv u
3akoH ['yka. M3MepeHue cwibl ¢ MOMOIIBIO AWHAMOMeETpa. SIBlieHUE
TSATOTeHUA U cuia TsbkecTd. Cuia TSXKECTH Ha Jpyrux IuiaHetax. Bec
tena. HeBecomocth. CloxeHHE CHJI, HANPABJICHHBIX MO OJHON MPSIMOM.
PaBHoneiicTByromasa cwi. Cuna TpeHus. TpeHue CKOJIbXKEHUSI U TPEHHUE
MOKOsI, BA3KOE TpeHue. TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHn4ecKoro ABMKCHHS Tella.

N3Mepenne CKOpOoCTH MPSIMOJIMHEUHOTO JIBUKEHHUS.

Habmronenue ssBieHUs] HHEPITUU.

Habmronenne naMeHeHrst CKOPOCTH MPU B3aMMOJICUCTBUM TEIL.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TE.

Ciio)xeHue CUJI, HapaBJICHHBIX 1O OJTHOW MPSIMOM.

Jlabopamopnwie padbomul u onvimol.

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIDKCHHS (IIapyKa B
KUJKOCTH, MOJICTH AJICKTPUUYECKOr0 aBTOMOOKJIS U Tak Jiajee).

OmnpeneneHue cpeaHell CKOPOCTH CKOJIbXKEHUsI OpycKa WM IIapuKa
110 HAKJIOHHOM IJIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

OnbITHI, JIEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD paCTSIKEHUS
(medopmarun) Ipy>KUHBI OT MPUI0KECHHOMN CHUITHI.

OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  CHJIBI  TPEHHS
CKOJIb)KEHUSI OT CHWIbl JAaBJICHHMS W XapakTepa COINPUKACAIOIINXCS
IIOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTENH M ra30B.

JHaBnenne. Cuna gaBieHust. CriocoObl YMEHBIIICHUS U YBEIIMUCHUS
naBiieHus. JlapneHue raza. 3aBHCHMOCTH JIaBJICHHUS Ta3za OT o0béMa M
temneparypbl. [lepenaya naBiaeHUs] TBEPABIMU TEJIaMU, KUIKOCTSIMHU U
razamu. 3akoH ITackais. [THeBMaTuyeckue MalimHsbI.

3aBUCHUMOCTh JIaBJICHUS JKMJKOCTH OT TJIYyOHMHBI IIOTPY>KEHHS.
I'mppocraTnueckuit rnapaaoxc. CooOmaroiuecs COCY/IbL.
I'mapaBnuyeckue MexaHW3Mbl. FICIOIb30BaHME BBICOKMX JABIICHUN B
COBPEMEHHBIX TEXHOJOTHSAX. Y CTPOMCTBO BOJOIIPOBO/IA.



Atmochepa 3emaum u  armocepHoe naBineHue. [IpuyuHbI
CYILIECTBOBAHMS BO3AYIIHON o00osmouku 3emin. Onwir Toppuyenu.
U3smepenne armocdepHOro AaBieHHS. 3aBUCHUMOCTb aTMOC(HEpPHOTO
JIaBJICHUS OT BBICOTHI HaJ ypoBHeM Mops. [lpuGopsl mns uzmepeHus
aTMOC(EpPHOro JaBJICHUS.

JlelicTBUE XKUIOKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX TEJIO.
BroitankuBatomas  (apxumenoBa) cuia. 3akoH Apxumena. YciaoBue
BO3HMKHOBEHHUS BBITAJIKUBAIONIEH (apXMMEIOBOM) CHIIbI, MOATEKAHUE.
[LtaBanue Ten. BoznyxomnaBaHue.

Hemoncmpayuu.

3aBUCHUMOCTb JAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya gaBIeHUs )KUAKOCTHIO U Ta30M.

Coo01aromuecs Cocy/ibl.

['mnpaBnuueckui nmpecc.

[IposiBieHue neicTBUs aTMOCHEPHOTO JTABIICHUS.

Cudon.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI OT 00BEMA MOrPYXKEHHON B
AKUJKOCTh YaCTH T€JIa U INIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAJIKUBAOUIEN CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcioBue 1aBaHusl TEN: IUJIaBaHWE WJIM TOTPYKEHHE Tel B
3aBUCHMOCTH OT COOTHOIIIEHUS IIJIOTHOCTEM TeNa U JKUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

WccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE OT 00bEma
MOrPYXEHHOW B JKHIKOCTh YaCTH Tea.

OrnpeneneHue BBITAIKMBAIOLICH CWIBL, JIEUCTBYIOLIEH Ha TEJO,
MOTPYKEHHOE B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOUICH CHIIbI, JIE€MCTBYIOIIEH
Ha TEJIO B )KUAKOCTH, OT MAcChl TeJA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJKUBAIOIICH CHIIBI,
JEUCTBYIOIIIE Ha TEJIO B KHUIKOCTH, OT 00BEMAa MOTpPY>KEHHON B
AKUJKOCTb YaCTH T€JIa U OT IJIOTHOCTH JKUJIKOCTH.

KoncTpynpoBanue apeomeTrpa WM KOHCTPYUPOBAHUE JIOOKH U
OIPEICJIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora M MOIIHOCTH. JHEPIHsl.

Mexannueckass paboTa sl CHJ, HAIpaBICHHBIX BJOJIb JIMHUHU
nepeMenieHuss. MomHoCTb.

[IpocTbie MEXaHU3MBI: pbIYar, BOPOT, OJIOK, MOJUCIIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIM MeXaHu3M. MomeHT cuiibl. PaBHOBECUE pbryara.
[IpaBuno momenToB. [IpuMeHeHue npaBua paBHOBECHUS pbhluara K OJIOKY.
«3onotoe mpasuio» mexaHuku. KIIJ[ mpocteix Mexanu3moB. IIpoctbie
MEXaHHU3MBbI B OBITY, TEXHHKE, )KMBBIX OpraHu3Max.

Mexannueckas >Heprusi. Kunetnueckass 1 NOTEHUMAIIbHASL SHEPTUSL.
[IpeBpaiienrie OJHOTO BHJIa MEXAHUYECKON SHEpruu B APYroil. 3akoH
COXpaHEHUS U MPEBPALICHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[TprumMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue ycioBUil paBHOBECHS pblyara.

N3mepenne KII/] HaKIIOHHOW ITOCKOCTH.

. N3ydyenune mnpaBwia pelbara Ay IMOJBUKHOIO W HEMOABUKHOTO
JIOKOB.



Omnpenenenue KIIJ[ moaBu’HOTO ¥ HEIOJBUKHOTO OJIOKA.

Omnpenenenre padOThl CUJIBI YIIPYTOCTH MPU MOABEME TPY30B IPH
MTOMOIIIY TTOJABUKHOTO OJIOKA.

N3ydenne 3aKkoHa COXpaHEHUSI MEXaHUYECKOM YHEPTUH.

8 KVIACC

Paznen 6. TernioBble siBJICHHS.

OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJSIPHO-KMHETUYECKOW  TEOPUH
CTpOoeHMsI BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. OTNBITHI,
MIOJATBEPKAAOIINE OCHOBHBIE ITOJO0KEHUSI MOJEKYJISIPHO-KUHETUYECKOU
TEOpUH.

Mopaenu TBEPIOTO, JKUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. ['padeH — HOBBIM MaTepuan st
HOBBIX TEXHOJIOTMUA. TE€XHOJIOTUH MOJIyYEeHUSI UCKYCCTBEHHBIX AJIMa30B.
OObsiCHEHUE CBOWMCTB Ta30B, JKUJIKOCTEH W TBEPABIX TEJI HAa OCHOBE
MIOJIOKEHUN  MOJIEKYJSIPHO-KMHETUYECKOU TeopuH. IloBepxHOCTHOE
HATSDKEHHWE,  CMauyuMBaHUE,  KallWULIPHBIE  sBJIEHUS.  TemnoBoe
pacHIMpeHue W CXKaTue. 3aBUCUMOCTh JIaBJIEHHUA raza OT oO0BEMa,
TEMIIEpaTypHl.

Temneparypa. CBsi3p TeMmeparypbl CO CPEAHEH KHUHETUYECKOU
SHEPrUeu TEIIOBOIO ABWKEHUS YaCTUL. TeMnepaTypHbIe IKabI.

Buyrtpennsia sneprusi. CriocoObl U3BMEHEHHUS] BHYTPEHHEH SHEPIHH:
TeIrjionepesadya W coBeplieHue paboTel. Buabl Temnonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKILIUSA, W3JlydyeHHe. Buael Teruionepenaun B
npupojie u Texuuke. HeoOpaTtuMocTh TEIIOBBIX TPOLIECCOB.

KomnuectBo TemnoTel. YaenbHas TEIJIOEMKOCTh — BEILIECTBA.
TeroobMen u TermsoBoe paBHOBecHwe. 3akoH HrprloToHa-Puxwmana.
VYpaBHeHue TeIIoBOro 0anaHca.

[imaBnenue u OTBEPACBAHNE KPUCTAJUIMYECKUX BELIECTB. Y I€JIbHAs
teryiora ruiaBienus. [lapooOpazoBanue u KoHaeHcauusa. Vcmapenue.
Kunenune. VYaenbHas Temora mapooOpa3oBaHHs.  3aBUCUMOCTD
TEeMIIepaTypbl KHUIEHHUS OT arMocepHoro naBieHus. HachblleHHbIH U
HEHACBILICHHBIN nap. BiiaxxHOCTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Ipunnuner pabdotsl TemoBeix asurateneit. KIIJ TemmoBoro
aBurarens. TeruioBble JBUTaTeld M 3alluTa OKPYXKAroIIEH Cpelsbl.
TeruioBble NOTEPHU B TEIIOCETSX.

3aKOH COXpaHEHUS W IPEBPAILCHUS SHEPIUM B MEXAHUYECKUX H
TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Ha6nronenue OpoyHOBCKOTO JIBHXKECHHSL.

Habmonenune nuddysun.

Hab6nronenue sBieHni TOBEPXHOCTHOTO HATSXKEHUS, CMAUUBAHUS U
KalWJUISIPHBIX SIBIICHUI.

HalGnroneHue TemioBoro pacumpeHus Tel.

N3meHenue naBieHus rasa npu M3MEHEHHH 0O0bEMa M HarpeBaHHUU
WJIU OXJIAXKICHUH.

[IpaBuia u3MepeHust TEMIIEPATYPHL.

Bue! Teronepenaun.

OxJtaxkieHue Ipyu COBEPIIICHUN padOThI.



HarpeBanue npu coBepiieHur padOThl BHEIITHUMHU CHUJIAMH.

CpaBHEHHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

Habmronenue kumeHus.

Habmronenue nocTostHCTBA TeMIepaTyphl IPH TUIaBICHUH.

Moaenu TemoBbIX JBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

OnpITel  TIO0  OOHAPYXEHHUIO JEWCTBUS CHJI  MOJICKYJISIPHOTO
MIPUTSKEHHUS.

OnpIThl 1O BBIPALIMBAHUIO KPHUCTAUIOB ITOBAPEHHOM COJM WU
caxapa.

N3Mepenue Temieparypbl MpU MOMOIIY KUJAKOCTHOTO TE€PMOMETpa
Y JJaTYUKA TEMIIepaTypHhI.

OnpITel MO  HAOMIONCHWIO  TEIJIOBOIO  PAcCHIMpPEHUs  Ta3oB,
KHUIKOCTENU U TBEPABIX TEI.

OrnpenencHue JaBIeHHS BO3IyXa B Oa/NIOHE HITTPHUIIA.

HccnenoBanne 3aBUCUMOCTH JIaBJICHHUS BO37yXa OT e€ro o0béma u
TeMIIepaTyphbl.

[IpoBepka rumore3sl JUHEHMHOW 3aBUCUMOCTH JUIMHBI CTOJOHKA
KUJKOCTH B TEPMOMETPUICCKON TPyOKe OT TeMIIepaTyphl.

Habmronenne n3MeHeHUs BHYTPEHHEW SHEPruu Tejla B pe3yJibTare
TeruIonepeayi U paboThl BHEITHUX CHJI.

HccnenoBanue siBieHUs TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOMN
Y TOPSTYEN BOJIBL.

OnpeneneHrue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpH
TEII00OMEHE C HarpeThIM METAJUTMYECKUM IIMIITMHIPOM.

OnpeneneHre MOITHOCTH TEIUIOBBIX TOTEph (3akoH HproToHa-
Puxmana).

Onpenenenue yaeabHOM TEIMI0OEMKOCTH BEIIECTBRA.

HccnenoBanue nporiecca ucnapeHusl.

Ornpenenenrne OTHOCUTEILHON BIaKHOCTH BO3/IyXa.

OrnpeneneHue yaeabHOW TEIIOTHI MIABICHUS JIbJA.

Pazgen 7. JiaekTpuiyecKkue 1 MATHUTHBIE SIBJICHUS.

Onexktpuzanusi  Ted. JlBa  poma  DIIEKTPUUECKHUX  3apsiioB.
B3auMopeiicTBre 3apsbkeHHBIX Tel. 3akoH Kyrona.

DnekTpuueckoe 1oje. Hanpsk€HHOCTh 2JIEKTPUYECKOrO  IOJIS.
[IpyHIMI CyNMeprno3uIuu JJICKTPUUECKUX ToJieH (Ha Ka4eCTBEHHOM
YpPOBHE).

Hocwutenu snekTpudyeckux 3apsaoB. DIEeMEHTapHbIN AIEKTPUIECKUN
3apsia. CtpoeHnue aroMa. [TpoBOHUKH, AUAIECKTPUKHU U MOJTYIIPOBOTHUKH.
3aKOH COXpAHEHUS DJICKTPUUECKOTO 3apsija.

DJIEKTPUUECKUN TOK. YCJOBHUS CYIIECTBOBAHMS JJICKTPUUYECKOTO
TOKa. VICTOYHHUKU TOCTOSHHOIO TOKa. JIEMCTBUSI 3JIEKTPUYECKOTO TOKA
(TerIoBOE, XMMHUYECKOE, MarHUTHOE). DJEKTPUUECKUNA TOK B MeTajulax,
KUJIKOCTAX U raszax.

Onektpuueckas 1enb. Cuiia Toka. DJIEKTPUUECKOE HAMpsiKEHUE.
AMIIEpMETP ¥ BOJBTMETP B ILEMU IMOCTOAHHOTO TOKa. CONMpPOTUBIICHUE
MPOBOJIHMKA. Y ICJIbHOE COIPOTHBIICHHWE BemlecTBa. 3akoH Oma s
ydyactka 1enu. IlocienoBarenbHOE MW MapauieibHOE COCAUHEHUE
1poBoiHUKOB. D/IC B 1IE€NU MOCTOSIHHOTO TOKa. 3akoH Oma JyIsl TTOJIHOM
nenu. [IpaBuna Kupxroga. Pacu€r mpocTbix 3IEKTpUYECKUX IIereH.
Henuuernnbie 371€MEHTHL.



PaboTa 1 MOITHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jxoyns-Jlenna.
DneKTpUYecKue ey U MOTPEOUTETN SICKTPUUECKON SHEPTUHU B OBITY.
KopoTtkoe 3ambikanue.

ITocTostHHbIE MarHUTHL. B3anMoAEHCTBUE MOCTOSIHHBIX MAarHHUTOB.
MaruauTtHoe nojie. MarHuTHOE 1oJjie 3eMJIM ¥ €ro 3Ha4eHue 715 )KU3HU Ha
3emne. OnbIT Opcrena. MarHUTHOE MOJE 3IEKTPUUECKOro Toka. OmbIT
Awmmnepa. IlpumeHeHuE JJIEKTPOMAarHuTOoB B TexHUKe. JlelcTBue
MarHUTHOIO TOJIs Ha MPOBOJAHUK ¢ TOKOM. Cuiia AMIiepa u onpeiesieHue
e€ HarpaBJICHUS. DJIEKTPOJBUTATEIb MOCTOSTHHOTO TOKa. VIcrons30BaHue
AJIEKTPOJIBUTraTeNIe B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apages.  SIBAeHME  DJIEKTPOMArHUTHOW  MHAYKIIUH.
[IpaBuno  Jlenna. DIIEKTpOreHepaTop. Crocobbl  momy4yeHus
ANEKTPUYECKOM DIHEPruu. IJIEKTPOCTAHIIMM HAa  BO30OHOBIISIEMBIX
MCTOYHHMKAX  DHEPruu.  ODKOJIOTMUECKHE TPOOJEeMbl  DHEPreTHKHU.
TorMBHBIE JIEMEHTHI M DJIEKTPOMOOHUJIH.

Hemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa pojia 3JEeKTPUYECKUX 3apsIOB M B3aUMOJICHCTBHUE 3apsKEHHBIX
Teql.

Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DJIeKTpOoCTaTUYEeCKask MHIYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsJIOB.

MojenupoBaHi€ CHJIOBBIX JIMHUM  DJEKTPUUYECKOTO IO C
ITOMOIIbI0 OYMa)KHBIX CYJITAHOB.

IIpoBOAHUKY U JUAJEKTPUKH.

M cTOYHMKM TOCTOSIHHOTO TOKa.

JIenCTBUS NEKTPUUECKOTO TOKA.

DJIEKTPUUECKUM TOK B JKUIKOCTH.

I"a30Bb1i paspsia.

N3mMepeHne CUitbl TOKa aMIIEPMETPOM.

N3mMepeHne 3neKTpUIeCKOTrO HANPSKEHUS! BOJIBTMETPOM.

PeocTaTt 1 Mara3ud COnpoTUBIICHUH.

B3auMoielicTBUE MOCTOSSHHBIX MAarHUTOB.

MonaenupoBaHue HEBO3MOKHOCTHU Pa3IeJICHUS MOJKOCOB MAarHUTA.

Mo ienupoBaHr€ MarHUTHBIX IOJIEH MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHoe MoJjie ToKa. DJIEKTPOMArHUT.

JlelicTBHE€ MAarHUTHOTO TOJIs Ha TPOBOJHUK C TOKOM.

DIIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.

OnbiTel @apanes.

DIIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OMnBITHI IO HAOJIOICHUIO JICKTPU3AIMH TEJl P COMPUKOCHOBEHUH
Y UHAYKLIHEH.

HccnenoBanue AEHCTBUA AICKTPUUECKOIO IMOJISI HA MPOBOJHUKU U
JARJICKTPUKH.

COopka 1 UCTIBITAHUE DICKTPUUECKOM 1ETH MOCTOSTHHOTO TOKa.

HccnenoBanne 3aBUCUMOCTH CHJIbBI TOKA, MNPOTEKAIOIIETO Yepe3
PE3UCTOpP, OT HANIPSIKEHUSI HA PE3UCTOPE U CONPOTUBIICHUS PE3UCTOPA.



OnbIThl, AEMOHCTPUPYIOLIME  3aBUCUMOCTH  JIJIEKTPUYECKOTO
COIIPOTUBIICHUS TPOBOJHHUKA OT €ro JUIMHBI, IUIOWIAIA IOINEPEYHOIO
CEYEHHUs U MaTepHaa.

Ornpenenenue yaenbHOrO CONPOTUBIICHUS TPOBOAHUKA.

[TpoBepka npaBuia CI0KEHUS HANPSKEHUN TTPU TIOCIIEI0BATEIIBHOM
COCMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia [Ji CHIIbI TOKA MPU MApAJIIEILHOM COCITUHEHUN
PE3UCTOPOB.

Onpenenenne O3/IC W BHYTPEHHErO COIPOTUBJIIECHUS HCTOYHUKA
TOKa.

[IpoBepxka nmpasuin Kupxroda.

[IpoBepka BeIOIIHEHUS 3aKOHA OMa J1J1s1 TOJTHOM 1EMN.

N3yuenue BOJIbTAMIIEPHBIX XapaKTEepUCTHK HEJIMHEWHBIX
AJIEMEHTOB (JIaMITbl HAKAJIUBAHUS WJIU TIOTYTPOBOAHUKOBOTO JHO/IA).

Onpenenenue pabOThl DIEKTPUYECKOrO TOKa, HIYIIEro 4epes
pe3ucTop.

OrnpeneneHrue MOIIHOCTHA 3JIEKTPUYECKOIO TOKA, BBIACISEMOW Ha
pe3ucrope.

Onpenenenue KIIJ[ narpeBarens.

UccnenoBanne  MarHUTHOTO — B3aWMOJICUCTBUSA  MOCTOSIHHBIX
MAarHMUTOB.

N3ydyeHne MarHUTHOTO TOJISI IIOCTOSIHHBIX MAarHUTOB TpPH  UX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne IEUCTBUS JJIEKTPUYECKOTO TOKA HAa MAarHUTHYHO
CTPETIKY.

OnbITEI, TEMOHCTPUPYIOLIME 3aBUCHMOCTh CHJIBI B3aHUMOJICUCTBUS
KaTyIIKU C TOKOM M MarHUTa OT CHUJIbI M HAIlPaBIICHUS TOKA B KAaTYILKE U
OT HaJU4us (OTCYTCTBUS) CEp/ICUHUKA B KATYIIIKE.

N3ydyeHne nencTBUs MAarHUTHOTO TIOJIS1 HA IIPOBOJHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue paboThl 3J€KTPOIBUTATES.

N3mepenune KII/I anexTpoaBUraTeIbHON yCTaHOBKHU.

OMNBITHI MO UCCIETOBAHUIO SIBIICHUS 3JIEKTPOMArHUTHON MHIYKIIHUH:
HCCIIEIOBAHNE W3MEHEHUN 3HAYEHHSI U HAIMPABICHUS WHIYKIHOHHOIO
TOKa.

9 KJIACC

Paznen 8. Mexannyeckue siBJIeHUS.

Mexannueckoe JBWkeHHe. MarepuanbHas Touyka. CriocoObl
OTNMCAaHUSI MEXAaHWYECKOrOo JBWIKCHMS: TaOJIUYHBIM, TrpaduuecKuid,
aHamutudyeckuid. CucrtemMa orcuéra. OTHOCUTEIBHOCTh MEXAHHYECKOTO
JIBUKEHUS.

BekTopHbie BEIMUMHBI, ONIEpALIMM C BEKTOPAMU, MPOEKIIUU BEKTOPA.
Paauyc-BekTOop MaTepuaibHOM TOYKH, MEPEMEIICHUE Ha IIJIOCKOCTH.
PaBHOMepHOE MPAMOJIMHEMHOE JIBHOKEHUE. HepaBHomepHoe
NpAMOJIMHEWHOE ABWKeHUEe. CpeHsas 1 MTHOBEHHAs CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JBUKCHUU.

Yckopenue.  PaBHOYCKOpeHHOE  MOPSIMOJMHEHMHOE  JIBUYKCHHE.
Yckopenne cBoOo1HOTO majgaeHuss. OnbIThl [ anumes.

I'paduueckas nHTEpIpEeTalMA YCKOPEHUS, CKOPOCTH, ITPOMJICHHOTO
MyTHA U IEPEMEILICHUS I NPSAMOJIUHEHHOTO IBUKCHMUSI.



JIBuKeHue Tena, OpOIIEHHOTO MO/ YTJIIOM K TOPU30HTY.

JIBr>KeHMe 10 OKPYKHOCTHU. JIMHENHAst CKOPOCTb, YIII0Bask CKOPOCTb,
MepuoJl U 4YacTtoTa oOOpalleHus] NpPU PaBHOMEPHOM JBUIKEHUU 10
OKpYKHOCTH. CKOPOCTb U YCKOPEHHUE MPHU JBHKEHUU TTO OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYOIIAS CUJIA.

ITepsoiit 3axkoH Herorona. Bropoii 3akoH Herorona. Tpetuit 3axon
Herorona. [IpuHImmn cynepno3unuun Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuia TpEHUS
CKOJIBKEHHUS, CUjla TPEHHs TTOKOs, Apyrue Buibl TpeHus. Kosdduiment
TPEHUSL.

JIBU>KEHHE TeN MO0 OKPYKHOCTH IO JIEUCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnynium u nogbéMHas cuna kKpbula. COBpEMEHHBIE
JIeTaTeNbHbBIC anmnaparbl, CyJa Ha IOJABOJIHBIX KPBUIbSX, aHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOWISIX. JIBUKEHHUE T0€3/1a HA MATHUTHOM MOJTYIIIKE.

Cunna TSKeCTH M 3aKOH BCEMHPHOTO TATOTEHUA. J[BUXKEHHE Ten
BOKPYT I'PaBUTALIMOHHOTO LIEHTpa (B TOM uucIie TuiaHeT BOKpyr ColHIa).
IIepBas kocMuueckass CKOpocTb. HeBECOMOCTh U ITEpErpy3KH.

PaBHOBecue MarepuanbHOW TOYKH. AOCOTIOTHO TBEPIOE TEIO.
PaBHOBecue TBEPAOro Teia C 3aKpEIUIEHHOM OCBhIO BpalleHUs. MOMEHT
cuibl. LleHTp TsxecTH.

Nmnynec tena. U3menenne umnyisca. Umnynse cuibl. Yrnpyroe u
HEYIIPYyroe B3aWMOJICUCTBUE. 3aKOHbl M3MEHEHUS U COXPaHEHUs
UMIyJbca. PeakTuBHOE NBUKEHUE.

Mexanuueckass pabora u MomHOCTh. PaGota cunm TsxkecTH,
ynpyroctu, TpeHusi. CBa3b 3Hepruu U padoThl. [loTeHIManbHas SHeprus
TeJla, MOJHATOrO0 HaJ NMOBEPXHOCTHIO 3eMiid. [loTeHumanbHas 3HEprus
cxatoil npyxuHbl. KuHetndeckass sHeprusi. Teopema O KMHETHYECKOU
SHEPIruu. 3aKOH U3MEHEHHUS U COXPAHEHHSI MEXaHUYECKOU SHEPTHUU.

Hemoncmpayuu.

HaGnroneHne MexaHUYECKOTO JBUMIKEHUS Tella OTHOCHUTEIBHO
Pa3HBIX TEJI OTCYETA.

CpaBHeHUE NyTel U TPACKTOPUIN IBUKEHUS OJHOTO U TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mMepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHMUS.

HccnenoBanue npu3HakoB PpaBHOYCKOPEHHOTO JBUKEHUSL.

Hab6nronenue nBm>xXeHus Tesia Mo OKPYKHOCTH.

HaGnronenne MexaHWYEeCKUX SIBICHUM, MPOUCXOMSIIUX B CHCTEME
orcuéra «Tenexka» mpu €€ PaBHOMEPHOM U YCKOPEHHOM JIBHUKCHHUH
OTHOCUTEILHO KaOMHETa (PU3UKHU.

HaGnronenue paBHOBecusi Te, CBOOOJHOTO MaJeHUSs, KOJIeOAHMs
MAasiTHHKAa B MHEPUHMAIBHBIX CUCTEMAax KaK IOATBEPXKICHHUE MPUHLIMIA
OTHOCHUTEIIbHOCTH.

3aBUCHUMOCTh YCKOPEHHUS Tela OT €ro Macchl U JEUCTBYIOUIEH Ha
HETO CUJIBL.

Hab6nronenue paBeHCTBA CUJT TPU B3aUMOJICUCTBUM TEIL.

W3MeneHune Beca Tena npu yCKOPEHHOM JIBUKECHUU.

IIepenaua umMiysibca py B3aMMOIECHUCTBUHU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHneHue HAMITYJIbCa npu a0COJIFOTHO HEYIIPYroM
B3aMMOJCHUCTBUH.

CoxpaHeHne uMnyJibca Npy YIpyroM B3aUMOJCHCTBUH.



Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHEe SHEPTUH NPU CBOOOTHOM MaJICHUH.

CoxpaHeHue »HSHEpPrUM TpU [JBIXKEHUU Tella TMOJ JIEMCTBHUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

KoncTpyupoBanve TpakTta sl pa3srOHa H  JaJbHEWILIEro
PABHOMEPHOTO JIBUKEHHUS IIAPUKA WU TEIEXKKH.

Onpenenenue CpelHEW CKOPOCTH CKOJBXKEHUS Opycka WiIH
JBIKEHUS IIapUKa [0 HAKIOHHOW ITIOCKOCTH.

Onpenenenue yCKOpEeHHUs! Tella IPU PAaBHOYCKOPEHHOM JIBUKECHUU
10 HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanne  3aBUCUMOCTH  OYTH  OT  BPEMEHH  IIpHU
PAaBHOYCKOPEHHOM JIBUYKEHUHU 0€3 HaYaJIbHOU CKOPOCTH.

[IpoBepka rUmoTe3bl: €ciu MPU PaBHOYCKOPEHHOM JIBIDKEHHH 0€3
HayaJbHOM CKOPOCTH IIyTH OTHOCSTCA KaK Ppsii HEUETHBIX YHUCEI, TO
BpEMEHA OJIMHAKOBBI.

UccnenoBanue JBWKEHUS Tejla, OpPOIIEHHOTO IO YIJIOM K
TOPU30HTY.

UccnenoBanne 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIBKEHUSI OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue KodhPUIMEHTa TPEHUS CKOJIBKEHUS.

Ornpenenenue KECTKOCTU MPYKUHBIL.

HccnenoBanne 3aBUCUMOCTH CWJIbl YIPYTOCTH, BO3HHUKAIOLIEH B
MpY>KHUHE, OT CTETIeHU JehOopMaIuu IPYKUHBI.

Omnpenenenre paboThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBIXKCHHUH
T€JIa 10 TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenrue pabOTHl CUJIBI YNPYTOCTH TMPU TMOABEME Tpy3a C
MCII0JIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

Pazgen 9. Mexanuveckue KoJjie0aHNsI M BOJHBI.

KonebarenbHoe nBukenre. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI:
MepHO/I, 4YacTOTa, aMIUTUTyAa. ['apMoHuYeckue KoyeOaHus. 3aryxaronme
KoJjeOanus. BeiHyX)1eHHbIe KosieOaHus. Pe3oHaHc.

MaremMatuyeckui UM NPYKUHHBIM  MadATHUKU. [IpeBpaimienue
SHEPTUU MPH K0JIeOATETLHOM JIBIKCHHUH.

Mexannueckue BOJIHBL. [IpoJONibHBIE W TONEPEYHBIE BOJIHBIL.
CBoiicTBa MeXaHMYECKUX BOJIH: MHTepdepeHuus u audpaxuus. nuHa
BOJIHBI M CKOpPOCTh €€ pacnpocTpaHeHUs. MeXaHHYeCKue BOJIHBI B
TBEPAOM TeJIe, CECMUUYECKUE BOIHBI.

3Byk. Pacnpoctpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTBH 3ByKa H
BbicOTa TOHAa. Pe3zonanc B akyctuke. MH(pa3Byk u yiIbTpas3ByK.
Hcnonb30BaHue yiabTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Hemoncmpayuu.

HaGnronenue konebaHui Tenm 1MOA JEHCTBUEM CHUJIIBI TSKECTH H
CHUJIbI YIIPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

Hab6nronenue BRIHYKIEHHBIX KOJICOaHUI 1 pe30HaHca.

PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJICIIN).

Hab6nronenue unrepdepenimu u qudpakiiiv BOJIH HA TTOBEPXHOCTH
BO/IbI.

Hab6nroneHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.



Jlabopamopnwie pabomul u onvimol.

OnpeneneHre 4acTOThl W IEPUOJAA KOJIEOAHUH MaTeMaTH4eCKOTro
MasiITHUKA.

OnpeneneHve 4YacTOThl M MEpUOJa KOJEOAHUN MPY>KHUHHOTO
MasiITHUKA.

WccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIeOaHUM Tpy3a Ha HUTU OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOJIEOAHUU MPY>KHUHHOTO
MasiTHUKA OT MAcChI Ipy3a.

[IpoBepka  HE3aBUCHUMOCTH  Tepuoja  KojebaHuil  rpy3a,
MTOABEILIEHHOIO K JIEHTE, OT MAacChI Ipy3a.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh TIepuoAa KoJeOaHHit
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MafeHUSI.

Pazgen 10. DiieKTpOMArHMTHOE IMOJie M JJIEKTPOMATHUTHBIE
BOJIHBI.

DJIEKTPOMAarHUTHOE IOJI€. DJIEKTPOMArHUTHbIE BOJIHBI. (CBOMCTBa
ANEKTPOMAarHWTHbBIX  BOAH.  [lIkama  3JIEKTPOMAarHUTHBIX  BOJIH.
Hcnonb30oBaHWe 3JIEKTPOMAarHUTHBIX BOJH JUIsi COTOBOM  CBSI3H.
Pannonokanus. KocMuueckast CBsi3b.

OneKkTpoMarHuTHasi npupoga cera. CKOpocTh cBeTa. BosHOBBIE
CBOMCTBa cBeTa: HHTEephepeHIUs U AUPPaKIIUsL.

Hemoncmpayuu.

CBOIICTBA AJIEKTPOMATHUTHBIX BOJIH.

Nurtepdepennus u audpaxiys cBeTa.

Jlabopamopnwie pabomol u onvimol.

N3ydyeHnne CBOUCTB BJIEKTPOMATHUTHBIX BOJH C [OMOUIBIO
MOOMIIBHOTO TeedoHa.

[IpoBeneHne OMBITOB IO HAOMIOJAEHUIO HUHTEPhEpPEHIIUU U
nudpakiiy CBeTa.

Pazgea 11. CBeTroBble sIBJICHHS.

JlydyeBass MOJEnb CBETa M TEOMETpHUYECKas ONTHKA. VCTOYHUKHU
ceera. [IpsAMonuHeiiHOe pacnpocTpaHeHue cBera. 3atmeHus CoJiHLa U
JIynsl. Otpaxkenue cBeta. [lmockoe 3epkaiio. 3aKOH OTpPa)KEHUS CBETA.
[TocTpoenue nzobpakeHuit, cHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH nmpenomsieHusi cBera. [lomHoe
OTpakeHUE cBeTa. VMCMOIb30BaHME MOJHOIO OTPAKEHUS B ONTHYECKHUX
CBETOBO/IaX, ONTOBOJIOKOHHAS CBS3b.

JIunza, xox nyueut B nmuH3e. Gopmyina ToHkou yimH3bL [locTpoeHue
n300pakeHu, chopMUPOBAHHBIX TOHKOM JIMH30M. OnTHYecKkas cuctemMa
doToamnmapara, MHKpPOCKONa W Teieckoma. [7a3, Kak onThyeckas
cucrema. bInM3opykoCTh U JadTbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CroskeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsAMomnHETHOE pacpOCTpaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pa>keHUi B IMJIOCKOM 3€pKaje.

[Ipenomnenue cpera.

OnrTuyeckuid CBETOBOI.

Xox nydeii B cOOMparoiei JTnH3e.



XoJ1 1y4el B pacCErBarOIIECH JIMH3E.

[Toyyenue n300pa>keHri ¢ TOMOIIBIO JINH3.

[TpuHIMn aecTBus GpoToanmaparTa, MUKPOCKOIA U TEJIECKOIIA.

Mopenb riasa.

Paznoxenue 6e1oro cBera B CIEKTP.

[Tonydenue 6eyoro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX 1IBETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne 3aBUCMMOCTH yIJIa OTPa)X€HHUsS CBETOBOTO Jiyda OT
yrIJia majeHusl.

N3yuenune cBONCTB NM300pakeHUs B TNIOCKOM 3€pKaJie.

HccnenoBanne 3aBUCUMOCTH yIJla MPEIOMJICHUS OT yIjla IMaJeHUs
CBETOBOIO JIyya Ha TPAHUIIE «BO3AYX—CTEKJIIO».

[Toyyenue n300pakeHri ¢ TOMOIIBI0 COOUPAIOIICH JTNH3BI.

Onpenenenve (POKYCHOTO PACCTOSHHUS W ONTUYECKOM  CHIIBI
cobuparomiei JTMH3HI.

OnBITHI IO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITH MO BOCHPUATHIO IBETA IMPEAMETOB IPU WX HAOIIOJCHUM
gyepes 1BETOBBIC (PUIIBTPHI.

Pa3pen 12. KBanToBbI€e sIBJIEeHHS.

OmneiTel Pezepdopaa u mraneTapHas Moaelb atoMa. Mojenb aToma
bopa. Mcnyckanue u norjonieHue cBera atomoM. KBaHThl. JInHelyaTobie
CIIEKTpBHI.

PannoaktuBHOCTE. Asb(da-, 6eTa- U ramma-usnydeHus. CTpoeHue
aToMHOro snapa. HykimoHHass Mojelb aToMHOro sijapa. HM30Tombl.
PaanoakTtuBHbie mpeBpanieHus. [lepuoa mosmypacriaja aTOMHBIX SIEp.
JlelicTBUE paguOaKTUBHBIX U3JIYYEHUI Ha )KMBbIC OPraHU3MBbl. 3aIlUTa OT
PaIMOAKTUBHOIO U3JTYYEHHUS.

SnepHble peakiyi. 3aKOHbI COXPAHEHUS 3apsJI0BOTO U MacCOBOTO
YyHCell. DHEPrus CBsI3M aTOMHBIX sifiep. CBsi3b MAacChl U SHEPTUM. Peakiuu
CUHTE3a U JeneHus saep. crounuku sHepruu CosHila v 3BE€311. SnepHas
AHEPreTUKa. JKOJIOTHYECKUEe MPOOIEMBI AI€PHON SHEPTETUKHU.

Hemoncmpayuu.

CrekTpbl U3Ty4YEHHUS ¥ TTOTJIOIICHUSI.

CnekTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue TpekoB B kamepe Buibcona.

PaboTta cuérunka HOHU3UPYIOIINX U3TYyUCHUH.

Peructpanus uzinydyeHus: IpUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

HabmroneHne CrlomHpIX ¥ JIMHEHYATBIX CIIEKTPOB U3ITYUCHHUS.

HNccnenoBanne TPEKOB: H3MEPEHUE HOHEPrUM  YAaCTULBI IO
TOpMO3HOMY TTyTH (110 hoTOrpadusim).

N3mepenue paanoakTUBHOTO (PoHAa.

IHoBTOPUTEIBbHO-0000 1A NI MOAYJIb.

[ToBTOpUTENBEHO-0000IIIAIOIMK ~ MOAYJAb  MpeaHa3HAyeH IS
CHUCTEeMaTH3allMi W O0O0OOIIECHUs] TPEIMETHOTO COJIepKaHWUsS W OIbITa
NEATEeIIbHOCTH, MPUOOPETEHHOTO NPH HM3YYEHHUH BCETO Kypca (U3UKH
yIIIyOJIEHHOTO YPOBHSA, a TakKe JJIs IIOJTOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy 10 (hU3UKE.

B npouecce nzyyeHus: JaHHOTO MOJYJISI PEATU3YIOTCS U MOIY4YaroT
JanbHeilee  pa3BUTHE  y4yeOHbIe  JCUCTBUS,  OOecreduBaronue



JOCTIKEHHUE TPEIMETHBIX M METaNpeAMETHBIX Pe3yIbTaTOB 00y4YeHUS,
(GhopMHUpOBaHUE €CTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSCHEHUE W
ONMKCAaHWE SIBIICHUA Ha OCHOBE NPUMEHEHUS (PU3NYECKUX 3HAHUMH,
MCCJIeI0BATENbCKUE JACHCTBUS (BBIBUKEHUE TUIIOTE3, TOCTAHOBKA LIETH
Y TUTAaHUPOBAHUE UCCIIEAOBAHMS, AaHAIIU3 IAHHBIX U MOJTY4YEHHE BHIBOJIOB).

[IpeanoututenbHO  (GOpPMONM  OCBOGHHUS  MOMYJS  SIBJISETCS
MPaKTUKYM, ITporpaMMa KOTOPOTO BKJIFOYAET:

pelieHre 3aja4d, OTHOCSAIIUXCS K Pa3IMYHbIM pasjiesiaM U TeMam
Kypca ¢GU3MKH, B TOM YHCIE 3aJlady, HHTETPUPYIOIIUX COJEpKAHUE
Pa3HbBIX Pa3/IeIioB;

BBHITIOJIHEHHE JTA0OPATOPHBIX PAa0OT M OMBITOB (BKJIIOYasi pabOTHl U
OTBITHI U3 MEpPEYHel K pasjenaM Kypca) B YCIOBUSIX CAMOCTOSITEIHHOTO
MJIAHUPOBAHMS TIPOBENICHUS MCCIEIOBAHUS, BBIOOpa M OOOCHOBaHUS
METO/1a U3MEPEHUS BEIUYHMH, COOPKH IKCIIEPUMEHTAIBHON YCTAHOBKU;

BBITIOJIHEHUE TPOOJIEMHBIX 3aJaHUN MPAKTUKO-OPUEHTHUPOBAHHOTO
XxapakTepa (3alaHusi 0 €CTECTBEHHO-HAyYHOW TpaMOTHOCTH), B TOM
YHCIIC 3a/IaHUM ¢ MEKIIPEAMETHBIM COCPKAHUEM;

paboTy HajJ TPYNIOBBIMH WJIM HHAUBUAYAJbHBIMH IPOCKTaMHU,
CBSI3aHHBIMH C COJIEp’)KaHUEM Kypca (DU3UKH.

N3yuenne  MOBTOPUTENbHO-0000IIAIOMIETO  MOAYJIS  MOXET
3aKaHYMBATHCA MIPOBEICHUEM JUArHOCTUYECKON paboThl 3a Kype (PU3UKHU
yrayOnE€HHOTO  YpOBHS, BKIIIOYAIONICH 3aJjaHUSl Pa3HOTO  YPOBHS
CJIO)KHOCTH. Pe3ynbTaThl BBITIOJIHEHUS] TUATHOCTUYECKOW pabOThl MOTYT
MOKa3bIBaTh CTENEHb TOTOBHOCTH OOyYaOMIMXCS K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMEHY M0 (U3HKE, a TAKKEe CBHUJIECTEIHLCTBOBATH O
JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyYHOU IPAMOTHOCTH.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI'PAMMBI 110
OU3UKE HA YIUIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHIA

N3ydenne ¢Gu3MKHM Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHS
HalpaBJICHO Ha JOCTHXKEHHE JIMYHOCTHBIX, METalpeAMETHBIX H
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbpraTe m3ydyeHus (GU3MKM HAa ypPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanust y oOydaronierocss OyayT CGOPMUPOBAHBI CIEAYIOIIHNE
JIMYHOCTHBIE PE3YJIbTATHI B YACTHU:

e I)nampuomuueckozo 6ocnumanus:

MPOSIBJICHUE HMHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSTHHUIO
poccHiicKol (pU3NUeCcKO HAYKH;

IIECHHOCTHOE OTHOIIEHHE K JOCTHXKCHHUSIM POCCHUMCKUX YUYEHBIX-
(U3UKOB;

e 2)eparxcoanckozo u 0yxo8HO-HPABCHIBEHHO20 60CNUMAHUS:

TOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYXJICHUH OOIIECTBEHHO
3HQYMMBIX M OTHYECKUX MPOOJEM, CBS3aHHBIX C IPAKTHUYECKUM
MIPUMEHEHUEM JOCTHKEHUN (PU3UKY;

OCO3HaHHWE BAXHOCTH  MOPAIBHO-ITUYECKHUX  MPUHIUIOB B
JEATEIBHOCTH YUEHOTO;

e 3)Icmemuueckozo 60cnumaHus:

BOCIIPUSATHE OCTETUYCCKUX KadecTB (U3UUYSCKOM Hayku: e&
FapMOHHUYHOTO MTOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayyHO20 NOZHAHUA:

OCO3HAHME IIEHHOCTH  (U3MYECKOM HAayKHM KaK  MOIIHOIO
WHCTPYMEHTA T[IO3HAHUSI MHPA, OCHOBBI PA3BUTHS TEXHOJOTHH,
BAKHEUILIEN COCTABIISIONIEN KYJIbTYPBHI;

OpUEHTAIUs B ACATEIIBHOCTA Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IIPUPOJIHI;

pa3BUTHE Hay4yHOU T10003HATEIHFHOCTH, HWHTEpEca K
HCCJIEI0BATENIbCKOM JIESITEIbHOCTH;

e 5)dhopmuposanusn Kynomyput 300p08ba u IMOUUOHAILHOZ0
onazononyuus:

OCO3HaHHWE LIEHHOCTU 0e30MacHOro obpasa *KU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHPE, BaXKHOCTH MPABUJI OE30MMaCHOTO IMOBEJACHUS Ha
TPaHCIIOPTE, Ha JIOPOrax, ¢ AJAEKTPUUECCKUM M TEIJIOBBIM 000pYA0BaHUEM
B JIOMAITHUX YCIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBBbIKA pedICKCHH, NMPU3HAHUE CBOETO IpaBa
Ha OIIMOKY M TaKOT0 JKe MpaBa y IPYyroro 4eioBeKa;

e 6)mpyooeozo eocnumanus:

aKTUBHOE y4YacTHE B PEHICHUU MPaKTHYECKUX 3aaad (B paMKax
ceMbH, 00pa30BaTeIbHON OpraHU3aIlid, TOPO/a, Kpas) TEXHOJIOTHICCKON
Y COIMAJIbHOM HAMPaBJICHHOCTH, TPEOYIOIIMX B TOM YHUCIE U (PU3UUECKUX
3HAHUU;

HHTEpEC K MPAKTUUYECKOMY H3YYEHHIO NMPpO(dEcCHi, CBSA3aHHBIX C
bu3uKoN;

o 7)IK0O102UUECKO20 60CHUMAHUSA:



OpHUEHTAIlMs Ha TMpUMEHEHHE (U3MYCCKMX 3HAHMU JUIS pelieHUs
3a71a4 B 00JacTH OKpY’Karolled Ccpesbl, IUIAHUPOBAHUS ITOCTYNKOB H
OIICHKU UX BO3MOXKHBIX MOCIEIACTBUH JJI OKPYKAIOIICH CpeIbl;

OCO3HAHUE TIJIO0ATBHOTO XapakTepa HKOJIOTHYECKUX MpodieM Hu
MyTeH UX PEIICHUS;

e 8)adanmauuu K UZMEHAIOUWUMCA YCI08UAM COUUAILHOU U
npUpPoOOHOIl cpeobl:

MOTPEeOHOCTH BO B3aUMOJICMCTBUU MPHU BHITIOJHEHUU UCCIIEIOBAHUM
U TPOCKTOB (DU3UUECKON HANpPaBICHHOCTH, OTKPBITOCTh OIBITY H
3HAHUSM JIPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIETEHTHOCTH 4epe3 MPAKTHUECKYIO
JESITENbHOCTD;

MoTpeOHOCTh B (POPMHPOBAHWMM  HOBBIX  3HAHUH, YMCHHH
dbopMyIMpOBaTh WU, MOHATHUS, TUIOTE3bI O (U3NYECKUX OOBEKTax M
SIBJICHUSX;

Ooco3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
o0nacTu GU3HKY;

IJIJAHUPOBAHWE CBOETO Pa3BUTHUSA B  NPUOOPETEHHH  HOBBIX
(bU3MYECKUX 3HAHUM;

CTpEMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aUMOCBS3H ITPUPO/IBI,
oOIIecTBa U YKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (U3UUECKUX
3HAHUU;

OIICHKA CBOUX JCHCTBUU C y4ETOM BIMSHHS Ha OKPY>KAIOIIYIO
cpelny, BO3MOXKHBIX TJ100aTbHBIX MTOCIIEICTBHMA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOEHHS TIporpaMMbl MO (U3UKE Ha YpPOBHE
OCHOBHOIO  oOmiero  oOpazoBaHusi y  oOywaromierocss — OyayT
chOpMUPOBAaHbI ~ MeTaNpeAMeTHbIe  Pe3yJabTAaThl,  BKJIIOYAIOIINC
MO03HABATEIIbHBIC YHHUBEPCATbHbBIE yaeOHbIe JCUCTBHSI,
KOMMYHHKATHUBHBIC YHHBEpPCAIbHBIC YUCOHBIC JCUCTBUSA, PETYJISATUBHEIC
YHHUBEpCaJIbHBIC YUCOHBIE ICHCTBUS.

Ilo3naBaTenbHbIe YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUSA
ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIAITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(ssBIEHUI), KIIaCCU(PUIIUPOBATH HUX;

BBISIBIIATh 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B PaCCMaTPUBAEMBbIX
¢dakTax, JaHHBIX U HAOJIOJEHUSAX, OTHOCSIIUXCA K (PU3NUYECKUM
SIBJICHUSIM;

BBISIBIIATh ~ MPUYUHHO-CIICACTBEHHBIE  CBS3M TPU  U3YYCHHUH
(bu3MYecKuX SIBJICHUN U MPOIIECCOB, JIeJaTh BBIBOABI C UCIOJIb30BAHUEM
JNEAYKTUBHBIX U UHAYKTHUBHBIX YMO3aKJIIOUEHUHN, BBIIBUTATh TUIIOTE3BI O
B3aUMOCBSI3SIX (PU3NUYECKUX BETUYMH;

CaMOCTOATENILHO BBIOMPATh CIOCO0 perieHus: ydeOHOU (hU3MIecKoi
3a/1auu (CpaBHEHHME HECKOJbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
MOAXO/ISIIETO C YYETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN HUHCTPYMEHT
MO3HAHUS,



MPOBOAUTH IO CAMOCTOSITENBHO COCTaBJIECHHOMY IUIAHY OIIBIT,
HECJIOKHBIN  (DU3UYECKUN HSKCIEPUMEHT, HEOOJIbIIOe HCCIeOBaHUE
(U3UYECKOTO SIBJICHUS;

OIICHMBATh Ha MPUMEHHMOCTb U JOCTOBEPHOCTh HH(POPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOATENbHO  (hOopMyIUpoBaTh OOOOIIEHUS W BBIBOJBI IO
pe3ynbTaTaM NpoBEAEHHOTO HAOIOICHHUSI, OTIBITA, UCCIICAOBAHMUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (U3UUYECKUX
MPOIIECCOB, a TaK)X€ BBIJBUTATh MPENOJNIOKEHUSI 00 HUX pa3BUTUU B
HOBBIX YCIJIOBHSIX U KOHTEKCTaX.

Pabora c nnopmanmueii:

MPUMEHSATh PA3JIMYHbIE METONbl, MHCTPYMEHTBI M 3alpoChl IPHU
MOMCKe W 0TOOpe MH(pOpPMAIMKM WX JAAHHBIX C YYETOM MPEI0KEHHON
y4eOHOM (u3HUeCKO 3a/1a4u;

aHaJIuM3UpOBaTh,  CUCTEMATU3UPOBATH U  HHTEPIPETUPOBATH
uH(OpMAIUIO PA3TUYHBIX BUOB U (POPM MPEACTABICHHUS;

OLICHMBATh  HAAEKHOCT,  MHPOpPMAIMM  T[O  KPUTEPUSM,
MPEIOKEHHBIM YUUTENIEM UJIU CPOPMYITUPOBAHHBIM CAMOCTOSATENBHO;

CaMOCTOATENILHO BBIOMPATh ONTHUMAIBHYIO (DOpMY TIpeICcTaBIICHUS
uHpopMaIMM ¥ WUIIOCTPUPOBATH pEIIaeMble 3aJladyd  HECIOKHBIMU
CXeMamu, IuarpaMmmamMu, HHOU rpagukoi U uX KOMOUHAIIMSIMHU.

KoMmyHnKaTHBHBIE YHHBeEPCAJbHbIE YUeOHbIe HeiCTBUA:

B Xofe OOCyxkaeHHs y4eOHOro MmaTepualia, pe3yiIbTaToB
1abopaToOpHBIX pabOT W TMPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY
o0OcyX/aeMoli TeMbl W BBICKA3bIBaTh HJICH, HAIICJICHHBIE HA PEIICHHE
3aJlauu ¥ MOJIJIEp>KaHue OJ1aroxenaTeIbHOCTH OOIICHMS;

COTIOCTAaBIIATh CBOM CYXKJICHUS C CYKICHUSIMU JPYTHUX YYACTHUKOB
auanora, OOHapyXUBaThb Pa3IudyUe U CXOJCTBO MO3UIINM;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEJCTABISATh PE3YIbTaThl BHIMOIHEHHOTO (hU3UYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

MOHUMATh U  HCHOJB30BATh INPEUMYIIECTBA KOMAHAHOU W
WHJUBUIyaIbHOW palbOThl MpU PEIICHUH KOHKPETHOM (usnyeckoi
poOJIEMBI;

MpPUHUMATh LETU COBMECTHOM JESTEIbHOCTH, OPraHU30BBIBATH
JNEUCTBUA 1O €€ JOCTHXKEHHUIO: paclpeesiaTh poJi, OO0CYXIaTh
MpOIIECChl U PE3yJIbTaTbl COBMECTHOM paboThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJICH;

BBITIOJIHATh CBOKO 4YacTh palOThl, JOCTUras KadeCTBEHHOTO
pe3yibTaTa Mo CBOEMY HAIIPaBJICHUIO M KOOPJIWHUPYSI CBOU JIEUCTBUS C
JPYTUMU 4WICHAMHU KOMAaH]IbI;

OIICHMBATh KayeCTBO CBOET0 BKJIaJa B OOMMIA MPOIYKT IO
KpUTEPHUSIM,  CAMOCTOSITEIbHO  C(OPMYJTUPOBAHHBIM  y4aCTHUKAMU
B3aUMOJICUCTBUSI.

PeryasiTuBHbIe YHHBepCcaJbHbIE YUeOHbIE NeiCTBUSA
Camoopranusanus:
BBISIBIIATH TPOOJEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX,
TpeOYIOIUX I pelIeHus] GU3NUEeCKUX 3HAHUM;



OPUEHTHUPOBATLCA B PA3IMYHBIX MOAXOJAX MPHUHATUS PEIICHUM
(MHAMBUAYAJIbHOE, MPUHSATUE PEIICHUS B TPYIIE, MPUHATHE PEIICHUM
rpynmoi);

CaMOCTOATENIbHO COCTaBJISITh QJITOPUTM pEHIeHUs  (HU3UIECKOM
3a/layd WK IUIaH MCCIEIOBAHUA C YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMEHTHpOBaTh  MpejJiaracMble
BapUAHTHI pEIICHUM;

JieaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, SMOIIHOHAJIBLHbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CHUTyallud M TpeajaraTh IUIaH e
U3MECHEHMUS;

OOBSCHATh MPUYUHBI JTOCTHXKEHUS (HEAOCTHMIXKEHHUS) PE3YJIbTATOB
JESTEIHHOCTH, JaBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JICSITEIBHOCTh (B TOM 4YHCJIE B XOJ
BBITIOJIHEHUSI (PU3UYECKOTO HCCIEAOBAHUS WJIM TPOEKTAa) HA OCHOBE
HOBBIX OOCTOSITEJILCTB, HW3MEHUBIIUXCS CUTyallud, YCTAHOBJICHHBIX
OIIHUOOK, BO3HUKIIHUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBHSIM.

CTaBUTh ce0si HAa MECTO JIPYyroro 4YeiioBeKa B XOJE Cropa WIH
JUCKYCCUU Ha HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY
JPyroro.

MpU3HaBaTh CBOE MpaBO Ha OIMIMOKY MpU perieHuH (HU3UIECKUX
3a/lad WIM B YTBEPXKICHUSX HA HAay4dHbIE TEMbl M TaKOE K€ IPaBO

JPYTOTO.
NPEJIMETHBIE PE3YJIBTATHBI

K xouiy oOyuyenuss 6 7 Kiaacce TIpeIMETHBIE pE3yJbTaThl Ha
yIIyOJICHHOM ypOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
o0y4Jaronnxcsi yMEHUM:

WCIIOJIB30BaTh TOHATHS: (HU3WYECKHE W XUMHUUYECKHE SBJICHUS,
HaOMI0ZIcHNE, SKCIEPUMEHT, MOJIelNb, TUIOTE3a, €IUHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUSI BellecTBa (TBEpIOE,
JKHIIKOC, Ta3000pasHOC), MEXaHHYCCKOC [BIKCHHC (PaBHOMEpHOE,
HEpaBHOMEPHOE, PSIMOJIIMHEMHOE), TPACKTOPHSI, PABHOICUCTBYIOIIAS CHJI,
nedopmanms (ynpyras, IJIacCTHUECKas), HEBECOMOCTb, COOOIIArOIIHECS
COCY/IBI;

YBEPEHHO pa3nuyarh sBJICHUSA (muddys3us, TEIIoBOE IBHKCHHUE
YacTHI] BEIIECTBA, pABHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBUKEHUE,
WHEpIUS, B3aUMOJICHCTBUE TEJI, paBHOBECHE TBEPABIX TEN C
3aKpeIIEHHON OChIO BpallleHHUs, Mepenada JaBIeHUsT TBEPIBIMU TEIIaMH,
KUJIKOCTSIMH M Tra3aMu, aTMoc(epHoe JaBlieHHWe, IUIaBaHUE Tell,
MpEBpAICHUS] MEXaHUYECKOM SHEPrUH) MO ONMHUCAHUIO UX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (HU3UIECKOE
SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3UYECKUX SIBICHUN B
OKpyXaroleM Mupe (B TOM 4Hcie (PU3NYECKHe SBJICHUS B TIPHUPOJIE:
MIPUMEPHI JABIKCHHUS C PA3IMYHBIMH CKOPOCTSMU B JKUBOM M HEKHUBOM
NpUPOJIE, NEUCTBUE CHUJI TSKECTH, TPEHHUA, YHPYroCTU B MPHUPOJE U
TeXHUKE, BIHSHUE aTMOC(EpHOro MJaBieHHUs Ha KHUBOM OpraHHU3M,
IJaBaHue pbIO, pblYarm B TeEJe YeJoBeKa), IMPH HSTOM IEPEBOJUTH



MPaKTUYECKYIO 33/1auyy B YYEOHYIO, BBIJIEIATH CYIIECTBEHHbIE CBOMCTBA
(npu3zHaku) GU3UUECKUX SIBJICHUH;

OMKCHIBATH M3yUYEHHBIE CBOMCTBA Tel W (PU3UYECKHUE SIBICHMUS,
UCIIONB3Ys (PU3MUYecKre BETUYUHBI (Macca, 00BEM, IIIOTHOCTh BEIIECTRA,
BpeMs, MyTh, CPEIHSSA CKOPOCTb, CHJIa YNPYTOCTH, CUJIA TSXKECTU, BEC
Tena, CWJia TpPEHMs, JaBjieHhe TBEPAOro Teja, JaBlieHHe CToyida
KUJKOCTH, BBITAJIKMBAIOIIAs CHJIa, MEXaHW4yeckas padoTa, MOIIHOCTH,
M40 CHJIbl, MOMEHT CHJIbl, KOA(DPUIMEHT TOJIE3HOTO JEUCTBUS
MEXaHU3MOB, KHHETUYECKas U MOTEHIUAIbHAs SHEPTHs), IPU OMUCAHUU
MPaBUJILHO TPAKTOBATh (PM3MYECKUN CMBICI HCIOIb3YEMbIX BEJIMYUH, UX
0003HAauEHUA W €AUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSA3BIBAIONIUE JJAHHYIO (PM3UUECKYIO BEIMYMHY C IPYTUMH BETUYMHAMH,
CTPOUTH TPpaUKK U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYUH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SBJICHHS U MPOIIECCHI,
WCIIOJIb3Ysl TPaBUJIA CIIOXKEHUS CUJ (BJIOJIb OAHOM TpsiMoil), 3akoH ['yka,
3akoH [lackais, 3akoH Apxumesa, IpaBUiIO paBHOBeCHs phiuara (6J10Ka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOM
SHEPruM, MTpPU OSTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMKUChIBATh €70 MATEMATUUYECKOE BHIPAKECHUE;

CTPOUTH TMPOCThIe (U3UYECKHE MOJCNIU pealbHBIX OOBEKTOB,
MpOIIECCOB U SIBJICHWH, BBIIETSATH IPU HOTOM CYLIECTBEHHBIE U
BTOPOCTEIICHHbIE CBOMCTBA OOBEKTOB, MPOIIECCOB, SBJICHUM, TPUMEHSIThH
dbuznyeckue Monaenu g OObSICHEHUS (U3MYECKUX TMPOIECCOB H
penieHus yueOHbIX 3a/1a4;

OOBSACHATH (PU3MYECKUE SBICHUS, TIPOLIECCH U CBOMCTBA TEJ, B TOM
YHUCJIe B KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa,
U pelIaTh Ka4yeCTBEHHBIC 3aJla4i, B TOM YHCJIE TPEOYIOIIUE YHUCICHHOTO
OLICHMBAHUSI XapPAKTEPHBIX 3HAYEHUW (PU3NUECKUX BEIUYHMH, TIPU HTOM
BBHIOMpPATh aJICKBAaTHYIO (PU3MYECKYIO MOJIEIb, BBIABIATh ITPUYUHHO-
CIICJICTBEHHBIC CBSI3M W BBICTPaWBaTh  JIOTUYECKYIO  LIETOYKY
pacCyXJIeHUN C OMOpPOi Ha M3y4YEHHBIC CBOMCTBA (DU3MUECKUX SIBJIICHHM,
(bu3MYecKue 3aKOHbI, 3aKOHOMEPHOCTU U MOJICIIH;

pemath pacu€THble 3a1auu (B 2—3 AeHUCTBUS) MO U3y4aeMbIM TeMaM
Kypca ¢u3MKM, BbIOMpas aJeKBaTHYIO (U3HYECKYI0 MOJIENb, C
UCIIOJIb30BAaHUEM 3aKOHOB U (OpMyJ, CBS3bIBAIOIUX (U3HUUYECKUE
BEJIMYMHBI, 3alUChIBaTh KPAaTKOE YCJIOBHE U Pa3BEPHYTOE pelICHUE
3a/lauyd, BBISBISATH  HENOCTAIOUIME WIM  M30BITOYHBIE  JIaHHBIE,
00OCHOBBIBaTh BBIOOpP METOJA pEIIEHUs 3aJladyd, MCIOJIb30BaTh
CIIPaBOYHBIE JIAaHHBIC, MPOBOJUTH MaTEMaTUYECKHUE MPeoOpa3OBaHUs U
pacy€Thl, OIICHUBATh  PEATUCTUYHOCTh  IOJIYYEHHOTO  3HAYCHUS
(GU3MYECKOM BEJIMYMHBI M OMNPEACNATh Pa3MEPHOCTh  (HU3UUECKOM
BEJIMYUHBI, TTOJIyYCHHOU NP PEIICHUH 3a/1a4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU
(¢u3MYeCKUX METONOB, M TpeajaraTh OPUEHTHPOBOYHBIA CHOCOO
pelieHusi, B OINHUCAHUM HCCIEJOBaHUSI PACIO3HABaTh IPOBEPIEMOE
MpeANnoJoxkeHue (TunoTe3y), MHTEPIPETUPOBATh MOTYUECHHBIN PE3yJIbTaT;

MPOBOJIUTH OTMBITHI TIO0 HAOMIOJACHUIO (DU3NYECKUX SBICHUN WIH
¢busnueckux cBoMcTB Ten (muddy3us, TEmIoBOe pacllupeHue Ta30B,
SBJICHHE WHEPIMH, W3MEHEHUE CKOPOCTH IPU B3aUMOJCHCTBUU Tel,
nepefada JaBiCHUS JKUAKOCTHIO W Ta30M, IMPOSIBICHUE JEUCTBUS
aTMOC(EpPHOr0  JaBJICHUS,  JIGUCTBHE  TPOCTHIX  MEXaHU3MOB):



(bopMyIHpPOBaTh MPEANOI0KEHNE (TUIIOTE3Y) O BOBMOXHBIX pe3yJIbTaTax
HaOJIOZCHUH, CaMOCTOSTENIbHO COOMpPAaTh YCTAHOBKY W3 HU30BITOYHOTO
Habopa o6opyaoBaHus U (HOPMYITUPOBATH BHIBOJIBI;

MIPOBOJIUTH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETUUHH
(paccrosinue, MPOMEXKYTOK BpPEMEHH, Macca Tena, o0hEM Tela, Cuia,
TeMIlepaTypa, IJIOTHOCTh >KUJIKOCTH U TBEPJAOTO Tejla, CHJIa TPEHUs
CKOJIBKCHUS, JIaBICHUE BO3/lyXa, BBHITAIKUBAIONIAS CHUJIA, JIEUCTBYIOIIAS
Ha MOTPYXEHHOE B KUAKOCTH TeJO, KOADPUIIMEHT MOJIE3HOT0 NEUCTBUS
MPOCTHIX MEXaHU3MOB) C HCIIOJIb30BAHWEM AaHAJIOTOBBIX U IU(POBBIX
npuOOpoB, OOOCHOBBIBaTH BHIOOP MeETOAA H3MEpeHHus, (PUKCUPOBATH
MOoKa3aHusi MpUOOpPOB, HAXOJUTH 3HAYEHUE H3MEPSEMON BEIMYHMHBI C
MOMOIIBIO YCPEAHEHUsSI PE3yJIbTaTOB CEPUU H3MEPEHUW U OIICHUBATh
MOTPENTHOCTh U3MEPEHUH;

MPOBOJIUTh  HECIOXKHBIE  AKCIEPUMEHTAJIbHBIE  UCCIIEIOBAHUS
3aBUCUMOCTEN (PU3NYECKUX BEIUMYHMH (3aBUCUMOCTH ITYyTH PaBHOMEPHO
JBIKYILIETOCS Tela OT BPEMEHH JBW)KEHHUS Tejla, CHJIBI TPEHUS
CKOJIBXEHHUSI OT CHJIBI HOPMAaJIbHOTO JIaBJICHUs, KadecTBa 0O0pabOTKH
MOBEPXHOCTEH TEN W HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOIIAIU
COTNPUKOCHOBEHMSI TeJ, CHJIbI YOPYrOCTU OT YUIMHEHHS TPY>KUHBI,
BBITAJIKMBAIONICH CHJIBI OT O0BbEMA MOTPYXKEHHOM dYacTH Telna U OT
IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT
rNIyOMHBI, Ha KOTOPYIO TOTPYKEHO TEJlO, YCIOBUN TIUIaBaHUS TeT,
yCIIOBUM paBHOBECHS phluara M OJOKOB): COBMECTHO C YYUTEJIEM
dbopMyupoBaTh 3a7a4y U THUIIOTE3y HCCIENOBAHUS, CAMOCTOSTEIHHO
MJIAaHUPOBATH UCCIIeI0BaHUE, CaMOCTOSITEIILHO cobupath
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY C HCHOJb30BAHMEM HHCTPYKIIUH,
MPEACTABISTH MOJTYYEHHbIE 3aBUCUMOCTU (DU3MYECKUX BEIIMYUH B BUJE
Tabnui, U rpadUKOB, OICHUBATH IOTPEIIHOCTH, JENaTh BBIBOABI IO
pe3yibTaTaM HCCIIeIOBAHUS;

coOmro/IaTh TpaBuia TEXHUKH O€30MacCHOr0 TpyJa IMpu padoTe ¢
1a60paTOPHBIM 000PYAOBaHUEM;

yKa3blBaTh MPUHIUIBI JACHUCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOMNCTB: BECBHI, TEPMOMETp, JAUHAMOMETP, COOOLIAIOIINECS COCY/IbI,
OapomeTp, pblyar, MOJIBIKHBIA M HEMOABWXHBIA OJIOK, HAKJIOHHAS
MJIOCKOCTb;

XapaKTepU30BaTh MPUHIIMIBI JICUCTBUS HM3YyUYECHHBIX MPUOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOI HA UX
onucaHusi (B TOM 4YHCIE: MOJIIMIHUKYA, YCTPOWCTBO BOJOIMPOBO/IA,
TUApaBINYECKUil Tpecc, cUdOH, MAaHOMETpP, BBICOTOMEpP, MOPUIHEBOMN
HACcOC, apeoMETp), UCIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUUN
1 HeoOxoauMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YYECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX
MIPOIIECCOB IPU PEIICHNU YY€OHO-TIPAKTUUECKUX 3a/1a4;

NPUBOJAUTH MPUMEPHl (HAXOAUTh WHGOPMAIMIO O MPUMEPAX)
MPAKTUYECKOTO MCIOIb30BaHMS (HU3MYECKUX 3HAHUM B TOBCETHEBHOMN
KU3HU JJI o0OecrieueHus: 0€30MacHOCTU Mpu OOpaIieH!u ¢ mpudopaMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHS 3/I0pPOBbsi M COOJIOJEHUS
HOPM SKOJIOTUYECKOT0 MOBEJICHUS B OKPY’KAIOIIEH cpeie;

OCYIIECTBJISATH OTOOP HCTOYHMKOB WHGOpPMAIMU (PU3UUECKOTO
conepxkanusi B VHTepHeTe, CaMOCTOSITENIbHO (DOPMYIUPYSI TOUCKOBBIM



3ampoc, Ha OCHOBE MMEIOLIMXCS 3HAHUW U MyTEM CPaBHEHUS Pa3IUYHBIX
HMCTOYHUKOB BBIJICTIATD uHdOpMaIuIo, KOTOpas ABJISIETCS
MPOTUBOPEUYUBOM HIIK MOKET ObITh HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPU BBIMOJHEHUU YYEOHBIX 3aJaHUM HAy4HO-
MOMYJISIPHYIO  JINTEPATypy (PU3MUECKOr0 COJACp>KaHUSA, CIPaBOYHbIE
Martepualibl, pecypcel ceth  MHTepHeTr, BIageTh  OpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, IMpeoOpazoBaHusi WHGOpPMAIUU W3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

co3JaBaTh COOCTBEHHbIE KpaTKHE€ NUCHBMEHHBIE U  YCTHBIC
COOOIICHUS] HAa OCHOBE 2—3 HMCTOYHUKOB HH(poOpManuu (U3HYECKOTO
colepKaHusi, B TOM YHCIE IMyOJMYHO JeiaTh KpaTKHE COOOIICHHUS O
pe3ynbTaTax MPOEKTOB WM YUYEOHBIX UCCIIEIOBAHUM, P ’TOM IPAMOTHO
WCIIOJIb30BaTh HW3YYEHHBIM TOHSATUHHBIM ammapar Kypca (U3HKH,
CONPOBO’K/IaTh BBICTYIUICHHE MPE3CHTALINEN;

Py  BBINOJIHEHUM  YYEOHBIX  MPOEKTOB U HCCJICIOBAHHM
pacnpenensaTh 00sS3aHHOCTU B IPYIINE B COOTBETCTBUU C MTOCTABICHHBIMU
3ajlayaMu, CJIEIUTh 3a BBIMIOJIHEHHEM IUIaHa JCHCTBUM, aJeKBAaTHO
OIICHUBATh COOCTBEHHBIA BKJIAJl B JEATEIBHOCTh T'PYIIbI, BHICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYXKAIOIINX.

K koHiry oOydyeHumsi 6 8 Kaacce TpeIMETHBIC pe3yiabTaThl Ha
yIrIyOJICHHOM YPOBHE JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTHh Y
00y4Jaronnxcsi yMEHUM:

UCIIONIb30BaTh MOHATHS (Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE
JIBW)KCHHE aTOMOB M MOJIEKYJ, arperaTHbIe COCTOSHHUS BEIECTBa,
KPUCTAIUTMYECKHEe W aMOpQHBIC Teja, HACHIIICHHBIM W HEHACHIIICHHBIHN
map, crmocoObl W3MEHEHWs BHYTPCHHEW JHEPrUM, 3JIEeMEHTapHBIN
AIIGKTPUICCKUI 3apsill, TMPOBOJHUKH, MOIYIPOBOIHUKH, IUIICKTPHUKH,
HUCTOYHUKNA TIOCTOSTHHOTO TOKa, JJIEKTPUYECKOE W MAarHUTHOE IIOJI,
ONTUYECKAasi CHCTEMa) M CHMBOJIMUECKUN SI3BIK (DU3UKH TPU PEIICHUH
y4eOHBIX U MTPAKTUICCKUX 3a71a9;

YBEPEHHO pa3ndaTh SBJICHHUS (TEIJIOBOE paclIupeHue (cxarue),
TEIUIOBOE paBHOBECHE, IIOBEPXHOCTHOE HATSHKCHHE, CMadyuBaHUE,
KaWUIIPHBIC ~ SBJICHWS, WCHApeHWe, KOHJCHCAIWs, IUIaBIICHUE,
KpUCTAILTA3AITHS, KUTICHUE, CII0COOBI TeTUIoNepe1adun
(TeTIoPOBOTHOCTh, KOHBEKIIWSI, W3JIy4YCHHE), TEIUIOBBIC TIOTEpPH,
AJIEKTPHU3AIUS TEIl, B3aUMOJICHCTBUE 3apsIOB, JCHCTBHS AIEKTPUICCKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJICHCTBHE MAarHUTOB, JEHCTBUE
MarHMTHOTO TIOJII Ha TMPOBOJHUK C TOKOM) II0 ONHCAHHIO UX
XapaKTePHBIX CBOMCTB U HAa OCHOBE OIBITOB, IEMOHCTPUPYIONTUX JTaHHOES
(bu3HUeCcKOe SIBICHUC;

pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3UYECKUX SBICHHUNA B
OKpy’)XKaroleM Mupe (B TOM YHCIEe (PU3NICCKUE SBICHHUS B IPHUPOJIEC:
MOBEPXHOCTHBIC W KAMWULIPHBIC SBJICHUS B TPHUPOJAC, KPUCTALIBI B
npupoe, u3nyderue CoiHIa, 3aMep3aHHe BOJAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHWE pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUUYCCKUE SIBIICHUS B
aTMocdepe, 3MEKTPUIECTBO KUBBIX OPTAaHU3MOB, MATHUTHOE TT0JIC 3EMIIH,
nperid MoIoCcoB, POJTh MATHUTHOTO TTOJIS JUIS KU3HU Ha 3eMJIe, IMOJISIPHOES
CHSHUE), IPH STOM MEPEBOAMTH MPAKTHYCCKYIO 3ajady B y4eOHYO,
BBIJICTISITH CYIIICCTBCHHBIE CBOMCTBA (TIPU3HAKY) (PH3UIECKUX SBICHUH,



OTNMCBHIBATh M3yYCHHBIC CBOMCTBA Tel W (U3UYCCKHE SBIICHHS,
HCIIONB3Ys (PU3WYECKUE BEIIMYMHBI (TeMIlepaTrypa, BHYTPCHHSS dHEPTus,
KOJIMYECTBO TEIIOTHI, paboTa rasza, yjeiabHas TEINIOEMKOCTh BEIECTBA,
yAenbHas TEIUIOTa TIUIABJICHUSA, YJIedbHAas TEIIoTa IapooOpa3oBaHUs,
yAenbHas TEIUIOTa CropaHWs TOIUIMBA, KOA(PPHUIIMEHT IO0JE3HOIrOo
JNIEUCTBUA TEIUIOBOM MAaIlMHbI, OTHOCHUTEJIbHASA BJIAXXHOCTh BO3/yXa,
DJICKTPUYECKUWA 3apsll, CHJIA TOKa, JJIEKTPUUYECKOE HAaIPsSKECHUE,
COmpoTuBJICHWE TpoBOoJgHMKA, JIJIC B 1end IOCTOAHHOTO TOKa,
ANIEKTPUUYECKOE  YJIeIbHOE CONPOTUBIICHHE BeIlecTBa, pabora W
MOIITHOCTB JJIEKTPUUECKOTO TOKA), PU ONHUCAHUH MTPABHIIBHO TPAKTOBAThH
(U3MYECKUl CMBICT HCHOJB3YyeMbIX BEJIMYMH, HUX OOO3HAUCHUA U
eIUHULIBI (PU3MYECKUX BEIMYMH, HAXOJIUTh (OPMYJIBI, CBSI3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH
rpadMKu U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;

XapaKTepHu30BaTh CBOMCTBA TeJl, (PU3NUSCKHUE SBJICHUS U MPOIECCHI,
HCIIOJIb3YSl OCHOBHBIC ITOJIOXKECHUSA MOJICKYJIAPHO-KUHETHYECKOU TEOPUU
CTPOCHHS BEIIIECTBA, YPAaBHEHHE TEIUIOBOTO OajaHca, 3aKOH COXpaHCHUS
AJIEKTPUYECKOTO 3apsija, 3akoH KylloHa, NpUHIUN CYNEPHO3UIUU
AJIEKTPUYECKUX Tojed, 3akoH Oma i ydacTKa ILienu, IIpaBuja
Kupxroda, 3akon Oma i1 mojHo# nenu, 3akoH J[xoyms-Jlena, 3akoH
COXpaHECHHS DHEPTHH, IMPU ITOM Pa3IuyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U €Tr0 MaTEMATUUECKOE BBIPAKECHUC;

CTPOHUTH TIPOCThIEe (U3UYECKUE MOJCIH pPEaTbHBIX OOBEKTOB,
MPOLIECCOB W SIBIICHUM, BBIAEIATh NPU OTOM CYIIECTBEHHBIE U
BTOPOCTEIICHHBIC CBOMCTBAa OOBEKTOB, MPOIIECCOB, SBJICHUMN, MPUMEHSTH
dbusnyeckue MoAeHM IS OOBACHEHUS (PU3MYECKUX TIPOIIECCOB U
penieHus yueOHbIX 3a/1a4;

O0OBICHATH (DU3UUECKHUE SBJICHUS, IPOIECCHl M CBOMCTBA TEJl, B TOM
YHCJIE U B KOHTEKCTE CUTYaIMi ITPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa,
W peliaTh KauyeCTBEHHBIC 33J1aud, B TOM YHUCJIE TPEOYIOIINE YHUCICHHOIO
OIICHUBAHUS XapaKTEPHBIX 3HAYCHUH (U3UYCCKHX BEIWYMH, TIPH TOM
BBIOMpaTh aJCKBaTHYK (U3HUYECKYIO MOJEIb, BBISIBIATH MHPUYHMHHO-
CICICTBCHHBIE CBA3M W  BBICTpAaMBaTh  JIOTUYECKYK)  LIEIOYKY
pacCyXJeHUN ¢ OMOpPO Ha M3yYeHHBIC CBOMCTBA (PU3MUECKUX SIBJIICHHM,
(hu3nyecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peliaTh pacuéTHbIC 3a1a4M (C onmopol Ha 2—3 ypaBHEHHS)
10 HW3yYyaeMblM TeMaM Kypca (u3uku, BbIOMpas aJeKBaTHYIO
(bU3MYECKYI0 MOJieldb, C HCIOJb30BAHHEM 3aKOHOB H  (OPMYII,
CBSI3BIBAIONIUX (DU3WUYECKUE BEIMYHMHBI, 3aIMMChIBATh KPATKOE YCIIOBHE U
Pa3BEPHYTOE  PEIICHUE  3aJayd, BBIABIATH  HEJOCTAIOIIME WU
M30BITOYHBIC JaHHBIE, 0OOCHOBBIBATh BBIOOP METOJIa PEIICHMS 3a/Ja4H,
HCIIOJIb30BaTh CIPABOYHBIE JAHHBIC, IPUMEHATh METOJbl aHAIU3a
pa3MEepHOCTEH, HCIIOIb30BaTh TI'padUuecKue METOJbl PEIICHUS 3ajad,
MPOBOAUTh MaTeMaTHYECKHE NpPeoOpa3oBaHUsS U Pacy€Thl, OLICHUBATH
PEATUCTUYHOCTh TIOJYYCHHOTO 3HAYCHHS (DU3NYSCKOM BEIMYHHBI H
OTIPENICNIATh PA3MEPHOCTh (PU3MUECKON BEIWYMHBI, IOJYYEHHOW IMpHU
pEIIECHNH 3aa4u;

pacrio3HaBaTh IpoOJieMbl, KOTOPbIE MOXKHO PEIIUTh IPH ITOMOIIU
(bU3MYeCKMX METOJ0B, M TMpejjaraTh OPHUEHTHPOBOYHBIH  CIOCOO
pelIeHKs, B OINHWCAHWUU MCCICHOBAHUS PaCHO3HaBaTh IIPOBEPSEMOE
MIPEoIOKEeHHE (TUIIOTE3Y ), MHTEPIIPETUPOBATH IMOJYYCHHBIN pe3yJIbTaT;



MPOBOJIUTH OMBITHI TIO HAOMIOJACHUIO (DU3NYECKUX SBICHUN WIH
(GU3MYEeCKUX CBOMCTB Tell (KamWJUIApHBIC SIBICHUS, 3aBHUCUMOCTD
JIaBJICHUSI BO3AyXa OT ero o0bEéMa M TeMIlepaTyphl, CKOPOCTU Mpolecca
OCTBbIBaHMS (HArpeBaHusl) TPU HBJIYYCHUH OT LBETa U3IIyYaromiei
(mornomaroiei) MOBEPXHOCTH, CKOPOCTh HWCIAPEHUsT BOJBI  OT
TEMITepaTyphl KUJIKOCTU U IUIOMIAAU €€ TOBEPXHOCTH, AJIEKTPU3ALUS Tell
M B3aUMOJICHCTBHE  DJEKTPUUYECKUX  3apA/IOB,  B3aUMOJCHCTBHUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJIH3allUsd MArHUTHBIX TOJIEH MOCTOSTHHBIX
MarHuTOB, I€UCTBUSI MArHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTA, CBOMCTBA OJEKTPOJABHUTATENSI TOCTOSHHOTO TOKA):
dbopMynupoBaTh  MpOBEpsSEMOE  MIpeAnojokeHue  (rumoresy) o
BO3MOXKHBIX pe3yJbTaTaX HaOJIOJCHHUM, CaMOCTOSATEILHO COOUpaTh
YCTAaHOBKY U3 H30BITOYHOrO Habopa 00OpYyIOBaHUsS, OMUCHIBATH XO
omnbITa U (OPMYIUPOBATH BHIBO/IBI,

MIPOBOJIUTH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETUYHH
(Temmeparypa, OTHOCUTENbHAs BIIAXKHOCTh BO3JyXa, CHJA TOKa,
HaIpsOKEHUE, yJelbHasl TeIJIOEMKOCTh BEIEeCTBa, COMPOTUBJICHUE
MPOBOJIHMKA, paboTa ¥  MOIIMHOCTh  AJIEKTPUYECKOTO TOKa) C
MCIIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX MPUOOPOB, 0OOCHOBHIBATH
BBIOOp MeETOJla U3MEpeHus, (PUKCUpPOBATh TMOKa3aHUS MPUOOPOB,
HaxXOJIUTh 3HAYECHHE M3MEPSIEMOM BEIMYMHBI C MOMOIIBIO YCPEAHEHUS
PE3YNbTATOB CEPUU U3MEPEHUM U OIICHUBATD MOTPEITHOCTh U3MEPEHU;

MPOBOJIUTh  AKCIEPUMEHTAJIbHBIE HWCCICAOBAHUS 3aBUCUMOCTEH
(bu3MYecKuX BETUYUH (3aBUCUMOCTD JaBJICHUS BO3/1yXa OT €ro o0béMa u
HarpeBaHUs WU OXJIAXKICHHS, UCCIICIOBAHUE SIBJICHUS TEIJIO00MEHA MPU
CMEIIMBAHUU XOJIOJHOM M TOpsiYeil BOJIbI, 3aBUCUMOCTH COMPOTHUBIICHUS
MPOBOJIHMKA OT €ro JUIMHBI, TUIOHAAM TIONEPEYHOro CEYCHUS U
YAEIBHOTO COINPOTHUBJICHHS BEIECTBA TMPOBOJHUKA, CHJIBI TOKa,
MPOTEKAIOIIEro 4Yepe3 IMPOBOJHUK, OT HANPSDHKEHUS Ha TMPOBOJHUKE,
UCCJIEIOBAHME TOCIEAOBATEIbBHOTO M IMapajuIeIbHOTO  COSAMHEHUN
MPOBOJIHUKOB): COBMECTHO C YyuuTeiaeM (GOpMyIUpoBaTh 3a7ady U
TUIOTE3y MCCIEAOBAHMS, CAMOCTOSITEIBHO IJIAHUPOBATH MCCIIEOBAHUE,
CaMOCTOATENILHO  COOMpaTh  AKCHEPUMEHTAIbHYIO  YCTaHOBKY  C
MCII0JIb30BAaHUEM MHCTPYKIIMH, MPEACTABIATH MOTYYEHHBIE 3aBUCUMOCTHU
¢bu3MYecKuX BEIWYMH B BHUAEC Tabnul © TpaduKoB, OILEHUBATH
MOTPENTHOCTH, JEJIaTh BHIBOJIBI 110 PE3yJIbTaTaM HUCCIIEIOBAHMUS;

coOmoaTh mpaBwia 0Oe30mMacHoro TpyAa Tmpu  pabore ¢
1a60paTOPHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh MPUHIIMIBI JICUCTBUS HM3YyUYECHHBIX MPUOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOI HA UX
onucaHusi (B TOM 4YHCJE: CHUCTEMa OTOIUICHUS JIOMOB, THUIPOMETD,
napoBasi TypOWHA, aMIEpPMETpP, BOJBTMETP, CUETYUK DIECKTPUUYECKON
SHEPTUH, AIIEKTPOOCBETUTEIIHHBIC puOOPHI, HarpeBaTelIbHbIE
AJIEKTPONPUOOPHI (MPUMEPHI), MPEAOXPAHUTENIM U HX NPUMEHEHHUE B
OBITY ¥ TEXHHUKE, TIPUMEHEHUE TTOCTOSHHBIX MAarHUTOB, SJIEKTPOMArH1TOB,
AJIEKTPOJIBUTATENh MMOCTOSIHHOTO TOKA), MCIOJIb3ysl 3HAHUS O CBOMCTBAX
bu3nYecKux  SIBICHUM, HEOO0XOauMble  (PU3MYECKHE  3aKOHBI U
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIC TEXHUYECKUE YCTPONUCTBA U U3MEPUTEIIbHbBIE
npuoOpsl MO CXEeMaM U CXEMaTUYHBIM PHUCYHKaM (3KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO



CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMbI AJIEKTPUUECKUX
Hernel ¢ mocyieIoBaTeIbHBIM U MapalieIbHbIM COSAMHEHUEM DJIEMEHTOB,
paznuyasi yCIOBHbIE OOO3HAUYEHHUsS AJIEMEHTOB JJIEKTPUUECKHUX LIETICH,
HCIIOJTb30BaTh CXEMBI U CXEMAaTHYHBIC PUCYHKH U3yUYEHHBIX TEXHHUECKUX
YCTPONCTB, U3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTHUYECKHUX IMPOIECCOB
[IPH PEIICHNN YU4eOHO-TIPaKTHUECKUX 3a/1a4;

NPUBOAUTH TNPUMEPhl (HAXOAUTH HHPOPMALMIO O HpUMepax)
MPAKTUYECKOTO MCIOIb30BaHMS (HU3MYECKUX 3HAHUM B TOBCETHEBHOMN
KU3HU JJ1 o0ecrieueHus: 0€30MacHOCTU Mpu OOpaIieH!u ¢ mpudopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3/I0pPOBbsi M COOJIOJEHUS
HOPM SKOJIOTUYECKOT0 MOBEJICHUS B OKPYKAIOIIEH cpee;

OCYIIECTBJIATh MOUCK WHGMOpMAIUU (PU3NYECKOTO COJECpPKAHUS B
NuTepHeTe, caMOCTOSITENIBHO (OPMYNHPYS TMOUCKOBBIM 3ampoc, Ha
OCHOBE MMEIOIIUXCS 3HAHUI U CPABHEHHUSI JIOTIOJTHUTEIbHBIX UICTOYHUKOB
BBIJICTISITH MHPOPMAITHIO, KOTOpAst SBISETCS POTUBOPESUMBON UITH MOXKET
OBITH HEJIOCTOBEPHOI;

WCIIONIb30BaTh TMPH BBHITIOJHCHWHM YYEOHBIX 3aJaHWid HAYYHO-
MOMYJISIPHYIO  JINTEPATypy (PU3MUECKOr0 COJACpKaHUSA, CIIPaBOYHbIC
MaTepuaabl, pecypchl cetm  VHTepHeT, BIaaeTh  NpUEMaMH
KOHCIIEKTUPOBAaHUS TEKCTa, IMpeoOpazoBaHusi WHGOpPMAIUU W3 OJHOMN
3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE THUCHMEHHBIE U KpaTKUE YCTHBIC
cooOmieHusi, 0000mass uHPOPMAIIMIO HW3 HECKOJbKHX HMCTOYHHKOB
(U3MYECKOr0 COJEp)KaHHs, B TOM 4YHUCJIE MYOJIMYHO TMPEACTABIAThH
pe3ynbTaThl MPOEKTHOW WM HCCIEOBATEIbCKON JEATEIBHOCTH, IMPU
ATOM TPaAaMOTHO HCIIOJB30BaTh M3yUEHHBIM MOHATUHHBIA ammapaTr Kypca
(U3UKH, COMPOBOXKIATH BHICTYIUICHHE MTPE3CHTAIINEH;

IIPH BBIMOJTHCHUH YYEOHBIX MPOCKTOB W HCCICIOBAHUHN (HU3HUSCKUX
MPOIIECCOB PACTIPENCNISITh O0SI3aHHOCTH B TPYNIE B COOTBETCTBUH C
MOCTABJICHHBIMH 33JIaYaMH, CJICIUThH 32 BBHITIOJHCHHUEM ILIaHa EeHCTBUI
U KOPPEKTHPOBATh €r0, aJeKBaTHO OIICHWBATh COOCTBEHHBIH BKJIAJ B
JCSATEILHOCTD TPYTIIIBL, BBICTPanBaTh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, TIPOSBIISS TOTOBHOCTh pa3peniaTh KOH(PIUKTHIL.

K koHity oOyueHumst ¢ 9 Kracce mpenMeTHbIE pe3yiabTaThl Ha
yrIyOJICHHOM YPOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y
o0y4Jaronuxcsi yMEHUM:

UCIIONIb30BaTh IMOHATHS (CHUCTeMa OTCYETa, OTHOCHUTEIHHOCTH
MEXaHHYECKOTO JBMKCHHS, HEBECOMOCTh U TIEPErPy3KH, IICHTP THKECTH,
MEXaHHYECKHe  BOJHBI,  3BYK, HWHQPa3ByK H©  YJIbTPa3BYK,
DJICKTPOMArHUTHBIC  BOJIHBI, PEHTICHOBCKOE  W3Iy4YeHHWE, IIKaja
DJIGKTPOMArHUTHBIX ~ BOJH, HWCTOYHUKHA CBETa, OJIM30PYKOCTh W
TAJIbHO30PKOCTh, CIICKTPHI UCITYCKaHWS M TIOTJIONICHUS, ajbda-, 6eTa- u
raMMa-u3IydeHus, W30TONbI, siIepHas U TepMOsAepHas dHEPTreTHKa) |
CUMBOJIMYCCKUH S3BIK (DU3UKU TPH PEIICHUH YYCOHBIX M MPAKTUICCKUX
3ajad;

YBEPEHHO pa3uyaTh SBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE
NPSIMOJIMHEWHOE ~ JBW)KCHHE,  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
IBW)KCHHE, CBOOOJHOE TMajeHHE Tel, MABMKCHHE TI0 OKpPY)KHOCTH,
B3aMIMOJICHICTBHE TEJI, PABHOBECHE MAaTCPHUAIBHONH TOYKH, PEAKTUBHOC
JIBW)KCHHE, HEBECOMOCTH, KOJIeOATEeIIbHOE IBMKCHHE (TapMOHUYCCKUE,



3aTyxarouue, BBIHYXIACHHbIE  KOJeOaHMs), PE30HAHC, BOJIHOBOE
JBYKEHUE (pacIpOCTpaHEHHE M OTPAXKEHUE 3BYKa, MHTEPPEPECHIUS U
mudpakiys BOJIH), MNPSMOJIMHEHHOE paclpOCTpaHEHHE, OTpaKCHHE U
MPEJIOMIICHUE CBETA, ITOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKECHHE
0eJIoro cBeTa B CIEKTP U CIOKEHUE CIIEKTPATIBHBIX 1BETOB, €CTECTBEHHAS
PaJMOAKTUBHOCTh, BOSBHUKHOBEHHUE JIMHEHYATOr0 CIIEKTPa U3ITyUYEHHUs) 10
ONMCAaHHUIO MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YyYEHHBIX (DU3NYECKUX SIBICHUI B
OKpyXaroleM Mupe (B TOM 4Hciie (PU3NYECKHE SBJICHUS B IPHUPOJIE:
NPWIMBBL U  OTJIMBBEL, JBIbKeHHE T1UIaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBMKEHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB
AKUBOTHBIMH, 3€MJICTPSACEHUE, CEUCMUYECKHUE BOJIHBI, I[yHAMH, X0, [[BETA
TEJ, ONTUYECKUE SBIECHUS B NPHUPOAE, OHOJOTUYECKOE JEHCTBUE
BUJIUMOTO,  YIbTPaUOJIETOBOITO M  PEHTICHOBCKOTO  M3JIy4YEHUH,
€CTECTBEHHBIN paarOaKTUBHBIN ¢on, KOCMHUYECKHE Jy4H,
paIMOaKTUBHOE  M3JyYEHHE  MPUPOAHBIX  MHUHEPAIOB  JICHCTBHE
PAIMOAKTUBHBIX H3JIyYEeHUH Ha OpraHu3M 4elioBeKa), IpH 3TOM
MEePEBOIUTh  MPAKTUYECKYI0  3aJadyy B y4eOHyIO,  BBIJEIATh
CYIIIECTBEHHbIEC CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SBIICHUN;

ONMKCHIBATH M3YyUYEHHBIE CBONCTBA Tel W (PU3UYECKHUE SIBICHMUS,
UCTIONBb3Ysl (PU3UYECKUE BETUYUHBI (CPEAHsSsi U MTHOBEHHAs CKOPOCTh
Tella MpPU HEPAaBHOMEPHOM JABWKEHHH, YCKOPEHHE, NMEPEMEIICHHUE MpH
PABHOYCKOPEHHOM MPSIMOJIMHENHOM JIBHDKEHUU, YTIOBas CKOPOCT,
LEHTPOCTPEMUTENILHOE YCKOPEHUE, CUJIa TPEHHUsI, CUjla YIPYrocTH, CHIIa
TSOKECTH, YCKOPEHHE CBOOOJHOIrO MAaJICHUs, BEC Tela, IEHTP TIKECTU
TBEPAOrO TENa, UMIIYJIbC TE€Ja, HMITYJIbC CHJIbl, MOMEHT CHIIBI,
MexaHudeckas paboTa W MOIIHOCTh, MOTEHIMANbHAS HSHEPrus Tea,
MOJHATOr0 HaJ MMOBEPXHOCTHIO 3€MJIM, TOTEHIUAJIbHAS SHEPTHUS CHKATOM
MPY>KUHBI, KUHETHYECKasi HSHEPrus, IOJIHAs MEXaHWYecKas DJHeprus,
MEePUOJT U YacTOTa KoJieOaHUM, Mepruoi MaTEMATUHIECKOTO U MIPYKUHHOTO
MAasITHUKOB, JIJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH
CBETa, TOKa3aTellb MPEJIOMIICHUS Cpebl), MPU OIMUCAHUU MPABUIBHO
TpakToBaTh  (U3MYECKUH CMBICT  HUCIOJB3YyEeMbIX  BEJIMYMH, HX
0003HauEHUA W €AUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYUHY C APYTHMHU BEIUYUHAMM,
CTPOUTH TPpaUKK N3YUECHHBIX 3aBUCUMOCTEHN PU3NUECKUX BEITUYUH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SBJICHHS U MPOIIECCHI,
UCIIOJNb3Ys 3aKOH COXPAHEHUS! SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHLNN CYNEPHO3ULHNKA CUJ, NPUHLUUI OTHOCHUTENIbHOCTH [ anmies,
3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHUS UMIIYJbCa, TEOPEMY O
KMHETUYECKOW HSHEpruM, 3akoH ['yka, 3akoH bepHymiM, 3aKOHBI
OTpaX€HUsI W TpeJloMJIeHUusT cBeTa, (HOpPMYTy TOHKOW  JIMH3HI,
IJIJAHETAPHYI0 MOJENb aTOMa, HYKIOHHYIO MOJENIb aTOMHOIO sApa,
3aKOHBl COXPAaHEHHUs 3apsJ0BOTO M MAacCOBOTO YHCEN MpPH SIEPHBIX
peakiusIX, PU ATOM Pa3INyuaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €TI0
MaTeMaTUYECKOE BBIPAKEHNUE;

CTpOUTH (HU3UYECKUE MOJIENU PEAbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUN, BBIIEIATh IPU OSTOM CYLIECTBEHHBIE U BTOPOCTEIICHHBIC
CBOMCTBa OOBEKTOB, IMPOIECCOB, SIBICHHUM, NPUMEHSTh (PU3UUECKUE



MOJENU i1 OOBICHEHUS (PU3NYECKHUX MPOIECCOB U PEHICHUS] YUECOHBIX
3ajay;

OOBSCHATH (PU3MUYECKUE SBICHUS, TIPOLIECCH U CBOMCTBA TEJ, B TOM
YHUCJIe B KOHTEKCTE CUTYalMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa,
U peliaTh Ka4yeCTBEHHBIC 3aJla4i, B TOM YHCIIE TPEOYIOIIUE YMCICHHOTO
OLICHUBAHUSI XapPAaKTEPHBIX 3HAYCHUW (PU3MUECKUX BEIUYHMH, TIPU HTOM
BBHIOMpPATh aJICKBAaTHYIO (PU3MUYECKYIO MOJIEJb, BBIABIATh ITPUYUHHO-
CIICJICTBEHHBIC CBSI3M W BBICTPaWBaTh  JIOTUYECKYIO  LIETIOYKY
paccykJieHuid u3 2-3 1aroB ¢ OINOpPOMl Ha W3yYCHHbIE CBOMCTBA
bu3NYeCcKuX SIBICHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO peliaTh pacu€THhIC 33Jlayu M0 M3y4aeMbIM TeMaM Kypca
(bu3uKY, BRIOUpas aeKBaTHYIO (PU3NYECKYIO0 MOJIENh, C UCTIOJIb30BAHUEM
3aKOHOB M (hOPMYJI, CBSI3BIBAIOIINX (DU3NUECKUE BEIIMYUHBI, 3aITUCHIBAThH
KpaTKoe YCJIOBHE U Ppa3BEPHYTOE pEUICHUE 3a7a4d, BBISBISAThH
HEJIOCTAIONINE WM U30BITOYHBIC JJAHHBIE, 00OCHOBBIBATH BHIOOP METOJIA
pelieHuss 3a7a4d, MCIOJIb30BaTh CIPABOYHBIC JaHHBIC, TPUMEHSThH
METO/Ibl aHallh3a Pa3MEPHOCTEH, HCIOJIb30BaTh IpadUyECKUe METOJIbI
pelmieHuss 3ajad, MPOBOJAWTH MaTeMaTHUYeCKue mpeoO0pa3oBaHus U
pacy€Thl, OIIEHUBATh  PEATUCTUYHOCTh  IOJTYYEHHOTO  3HAYCHUS
(U3MYECKON BEJIMYMHBI M ONPEACNATh Pa3MEPHOCTh  (HU3MUECKOM
BEJIMYMHBI, TTOJIyYCHHOU NP PEIICHUH 3a/1a4H;

pacro3HaBath MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU
(¢u3MYeCKUX METONOB, M TpeajaraTh OPUEHTHPOBOYHBIA CHOCOO
pelieHusi, B OINHUCAHUM HCCIEJOBaHUSI PACIO3HABaTh IPOBEPSIEMOE
MPEANoJoKeHne (TUIOTE3y), OIEHUBATh MPABWIBHOCTh  IMOPSAKA
MIPOBE/ICHMSI KCCIICIOBAHUSI, UHTEPIPETUPOBATh MOTYUSHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI TIO HAOMIOJACHUIO (DU3NYECKUX SBICHUN WIH
(bu3MYeCKUX CBOMCTB Tell (M3yuyeHHUE BTOPOro 3akoHa HeioTOHA, 3aKoHA
COXpaHEHUsl PHEPTUH, 3aKOHA COXPAHEHUs UMITYJIbCa, JEHCTBUE 3aKOHA
bepHyin M BO3HMKHOBEHHE TOMBEMHOM CHIIBI KpbUIA, 3aBUCHUMOCTH
nepuojia KojeOaHWil MpYyKMHHOTO MasiTHUKa OT MacChl Tpy3a U
KECTKOCTU TMPYKUHBI M HE3aBUCUMOCTh OT aMIUIUTYJbI MaJbIX
KoJieOaHuil, NPAMOJIUHEHHOE PACIPOCTPAHCHHE CBETAa, PA3JIOKEHUE
0eyIoro cBeTa B CIIEKTP, U3yYEHHUE CBOWCTB HU300paXEHHUS B IIJIOCKOM
3epKajie M CBOMCTB HM300pa)KeHUs TNpeIMeTa B COOMparoIiei JHH3E,
HaOMIOZICHUE CIUIONMIHBIX W JIMHEWYaThIX CHEKTPOB  H3IIy4YCHHS):
dbopMyupoBaTh  MpOBEpsSEMOE  MIpeanojokeHue  (rumoresy) o
BO3MOXKHBIX pe3yJbTaTaX HaOJIOJCHHUM, CaMOCTOSATEILHO COOUpaTh
YCTAaHOBKY U3 H30BITOYHOrO Habopa 00OpYyIOBaHUsS, OMUCHIBATH XO
ombITa U (OPMYIUPOBATH BHIBO/IBI,

MPOBOJIUTh TMPU HEOOXOJMMOCTH CEPUI0 TPSIMBIX H3MEPEHUH,
ompenenssi cpeaHee 3HAYCHHE H3MEPSIEMOM BEIWYUHBI U OIpPEACIIss
MOTPEITHOCTh PE3YJIbTATOB MPSAMBIX HU3MEPEHHUM, 00OCHOBBIBATH BHIOOP
croco0a u3MepeHus (M3MEepUTEILHOT0 TPUoopa);

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEIUYUH (CPEIHSs
CKOPOCTb M YCKOpPEHHE Teja IpPU PABHOYCKOPEHHOM JIBUKCHUH,
YCKOPEHHE CBOOOJHOTO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUSI CKOJIbKEHUS, MEXaHWueckass padoTa M MOIIHOCTb, YacTOTa U
MepuoJl KoJeOaHWM MaTeMaTH4yecKoro | TMPYKUHHOTO MAasTHUKOB,
(GoKyCHOE paccTOsiHUE COOUparoliel JIMH3BI M €€ ONTHYecKas Ccuia,
PaAMOAKTUBHBIN ()OH) C HUCIOJIb30BAHUEM AaHAJIOTOBBIX M IU(POBBIX



npuOOpPOB: OOOCHOBBIBATH BBIOOP METOJIa HM3MEPEHUs, IJIAHUPOBAThH
U3MEPEHHUs], CAMOCTOATEILHO COOMPATh IKCIIEPUMEHTAIBLHYIO YCTAaHOBKY,
BBIYUCIIATh 3HAYCHUE BEJIMYMHBI W aHAIM3UPOBATh TMOJYyUYCHHbIE
pe3ynbTaThl, OLIEHUBAs  IOTPEIIHOCTh  PEe3yJIbTAaTOB  KOCBEHHBIX
U3MEPECHUN;

MPOBOJIUTh AKCIEPUMEHTAJIbHBIE HWCCJICAOBAHUS 3aBUCUMOCTEH
(GU3MYEeCKUX BEJIMYMH  (3aBUCUMOCTh IMYTH OT BPEMEHU TIpH
PAaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadyaJlbHOM CKOPOCTH, 3aBUCHUMOCTH
CWJIbl TPEHHUS CKOJBXKEHHS OT CHJIbl HOPMAJBHOTO JIaBJICHHUA, MEepUoja
KOJIeOaHUIl MaTeMaTH4eCKOro MasiTHUKA OT JJUHBI HUTH, OTNpE/IeTICHUE
YCKOPEHHS CBOOOTHOTO TAJICHUS, UCCIIEI0BAHUE U3MEHEHHUS BEJIMUUHBI U
HaIpaBJIeHUs! HHIYKIIMOHHOTO TOKA, 3aBUCUMOCTb yIJIa OTPaKCHUS CBETa
OT yrIJia MaJieHus, yria IpeJoOMIICHHs OT yTiia MaJeHus CBETOBOTO JIyya,
UCCJIEIOBAHNE TPEKOB: M3MEPEHUE HHEPTrUU YACTHUIBI 10 TOPMO3HOMY
nytd (1o ¢otorpadusiM)): COBMECTHO € yuuTesneM (HOpMyIupoBaTh
3aJlayy M THUIIOTE3y UCCIEeNOBAaHUS, CaMOCTOSITEIbHO ILJIAHUPOBATh
UCCJIEIOBAHUE,  CaMOCTOSITEIbBHO  COOUpaTh  DKCIEPUMEHTATBHYIO
YCTaHOBKY, TMPEJCTaBISATh IMOJYYEHHBIE 3aBUCUMOCTU (DU3NYECKUX
BEJIMYUH B BUJE TaOIUIl U rpadUKoOB, OLICHUBATh MOTPEITHOCTH, JI€TIaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIeI0BAHMUS;

coOmoaTh mpaBwia 0Oe30macHoro Tpyaa Tmpu  pabore ¢
1a60paTOPHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh MPUHIIMIBI JICUCTBUS HM3YyUYECHHBIX MPUOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOI HA UX
onucaHus (B TOM YUCIE: CIIUOMETP, JATYUKHU MOJIOKEHUS, PACCTOSHUS U
YCKOPEHHMSI, paKeTa, 9X0JIOT, OUKH, IEPUCKOI, oToamnmapar, MUKPOCKOII,
TEJIECKOIl, OMNTHUYECKUE CBETOBOJbBI, CIIEKTPOCKOI, JJ03UMETp, Kamepa
Buiibcona), ucronb3ys 3HaHUS O CBOMCTBaX (DU3UYECKUX SBJICHUM U
HeoOXoauMble (U3MUECKUE 3aKOHOMEPHOCTH, MCMOJIb30BATh CXEMbI U
CXeMaTHUYHbIE  PUCYHKHM  HM3YYEHHBIX  TEXHUYECKUX  YCTPOICTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTHYECKUX MPOIECCOB IIPU PEIICHUU
y4eOHO-IPAKTUYECKUX 3a7a4, ONTUYECKUE CXEMbl JUIsl TOCTPOCHUS
M300pakeHH B IJIOCKOM 3€pKalie U coOuparoiie JMH3e;

NPUBOJAUTH MPUMEPHl (HAXOAUTh WHGOPMAIMI0O O TPUMEPAX)
MPAKTUYECKOTO MCIOJIb30BaHMS (HU3MYECKUX 3HAHUM B IOBCETHEBHOMN
KU3HU I o0OecrieueHus: 0€30MacHOCTU Mpu OOpaIieH!H ¢ mpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHS 3/I0pPOBbsI M COOJIOJCHUS
HOPM SKOJIOTUYECKOT0 MOBEJICHUS B OKPY’KAIOIIEH cpeie;

OCYIIECTBJIATh MOUCK WHGMOpMAIUU (PU3NYECKOTO COJEpKAHHS B
NuTtepHere, caMocTOSTENbHO — (GOPMYIUpPYsS  TOUCKOBBIM  3ampoc,
HAXOJIUTh MyTH ONPEJIETICHUSI TOCTOBEPHOCTH MOIyYeHHOU HHMOpMAIUU
Ha OCHOBE MUMEIOIIUXCS 3HAHUHM U JIOTIOJTHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh TMPU BBIMOJHEHUU YYEOHBIX 3aJlaHUM HAy4HO-
MOMYJISIPHYIO  JINTEPATypy (PU3MUECKOr0 COJACpKaHUSA, CIPaBOYHbIC
Marepuaibl, pecypchl  cetu  WHTepHeT, BiaAeTh  npuéMamMu
KOHCIIEKTUPOBAHUSI TEKCTa, IpeoOpazoBanuss WHGOpPMAIUU W3 OJHOMN
3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBE HH(OpPMAIMM U3 HECKOJbKMX HCTOYHUKOB (U3HUECKOTO
colepKaHus, MyOJIMYHO TMPEACTABIATh pEe3yIbTaThl MPOECKTHOM WIH
MCCJIEI0BATENbCKOM JIEATETbHOCTH TPU 3TOM TI'PAMOTHO HCIOJIb30BaTh



M3YYCHHBIM TMOHATUUHBINA anmapar u3y4aemMoro pasjaena GU3UKA U
COMPOBOXK/IAaTh BBICTYIUICHHE MpE3CHTAIMEH C Y4E€TOM OCOOEHHOCTEMH
ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HauMenoBauue KoanuecTBO 4acoB
Ne DJIeKTPOHHBIe (HH(POBHIE)
pa3aeioB U TeM KontpoabHbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NMporpamMmbI padoTbI padoThbI
Pa3nes 1. ®usuka u eé posib B NO3HAHUM OKPY/KAOLIEro MUpa
11 ®dusrka — HayKa o0 5 bubnnorexa [IOK
' NpUpoIEe https://m.edsoo.ru/7f416194
12 duznueckue 4 3 bu6mmoreka [IOK
' BEJIMYMHBI https://m.edsoo.ru/7f416194
EcrecTBenHo-
13 HAVHAL METO ) 1 bubmuorexa [JOK
’ yi A https://m.edsoo.ru/7f416194
MTO3HAHUS
Hroro no pazneny 8
Pa3znen 2. [lepBoHayaibHbIe CBEJE€HUS 0 CTPOEHUH BelleCTBA
bubmuoreka [JOK
2.1 C
TPOCHHE BELECTBa 2 ! https://m.edsoo.ru/7f416194
JIBH>KEeHHE U
2.2 B3aUMO/JICUCTBUE 4 2 bubmmoreia LIOK
’ A https://m.edsoo.ru/7f416194
YaCTHUI] BEIIECTBA
)3 ArperarHbie { bubnuorexa [JOK
' COCTOSIHUSI BEIIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 7



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

Paznen 3. /IBu:keHue U B3aUMo/ieiicTBHE TeJl

31 MexaHn4eckoe 10 bu6mmoreka [IOK
' NIBUYKEHUE https://m.edsoo.ru/7f416194
39 Nuepuus, macca, 9 bu6mmoreka [{OK
' IJIOTHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
33 Cuia. B
. BB cH 15 https://m.edsoo.ru/7f416194
Wroro no pazgeny 34

Pasnen 4. /laBienue TBEpABI

X TeJ, JKMAKOCTEl U ra3oB

Jasnenue. [lepenaua
JIaBJICHUS TBEPIBIMU

41 TeraM 5 bu6mmoreka [IOK
’ ’ https://m.edsoo.ru/7f416194
KUJKOCTSIMH H
razamu
bubmuoreka [JOK
4.2
Jlanetie XHAKOCTH 6 https://m.edsoo.ru/7f416194
43 Atmocdeproe 5 bubmmnorexa LIOK
' JaBJICHUEC https://m.edsoo.ru/7f416194
JleicTBuE KUAKOCTH
44 Y ra3a Ha 12 bubmuoreka [JOK
. HOTPYKEHHOE B HUX https://m.edsoo.ru/7f416194
TEJI0
Hroro no pazneny 28

Paznen 5. PaboTa 1 MOIIHOCTL. JHEPTUs



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

bubnnoreka [IOK

A P
> a00Ta H MOUHOCTS 6 ! https://m.edsoo.ru/7f416194
59 [Ipocteie 9 ) bub6nunoreka [IOK
' MEXaHU3MBbI https://m.edsoo.ru/7f416194
513 Mexann4geckas 5 1 bu6nmoreka [JOK
' SHEPTHsI https://m.edsoo.ru/7f416194
Wroro no pasneny 19
Pa3neu 6. IloBTopuTe1bHO-00001Ia101M I MOYJIb
[ToBTOpUTENBHO-
6.1 o0o0mIarImii 6
MOJyJIb
Hroro no pazneny 6
OBUIEE KOJIMYECTBO
102 23

YACOB IIO ITPOTPAMME



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

8 K

JIACC

HaumMmeHoBaHUe KoauuecTBO 4acoB
Ne DJIeKTPOHHbBIe (HH(POBHIE)
pa3aeioB U TeEM Kountpoabnbie IIpakTuyeckue
n/n Beero o0pa3oBaTe/ibHbIE PeCYpPChI
MporpamMmMbl padoThI padoThI
Pa3nen 1. TenyioBble siBJICHUSA
11 CrtpoeHue u cBolicTBa 6 bubnnorexa [IOK
' BELIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
1.2 TemnoBsIe IPOIIECCHI )
pont 33 I 6.5 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 39
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
DNEKTPUUYECKUE 3apIbI.
2.1 3a; SI)KI;HHI)IG Tenai Iilx 9 1 bubmorexa LIOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMOICHCTBUS
29 ITocTossHHBIH 31 { 10 bu6mmorexa [{OK
' 3IIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.3 M
ATHHTHBIC ABJCHHA 1 4 https://m.edsoo.ru/7f4181ce
)4 DJIeKTpOMarHuTHas , i i bubnuorexa [JOK
' WHAYKLIUA https://m.edsoo.ru/7f4181ce
Wroro no pasneny 58

Pa3nea 3. IloBTopuTe1bHO-000011a101M I MOYJIb

3.1

[ToBTOpHUTENBHO-

5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

00001aroIMil MOIYIb

Hroro no pasaceiny

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

22.5




9 KJIACC

HanmMmeHoBaHue KoaunuecTBO 4acoB
Ne DJIeKTPOHHbBIe (HH(POBHIE)
pa3ie/ioB H TeEM Kountpoabnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NporpamMmsl padoTbl padoThbI
Pa3znea 1. Mexanuuyeckue siBJeHUS
Mexanunueckoe
1.1 IIBUKEHUE U CIIOCOOBI 30 1 4
€ro ONUCaHUs
1.2 BsaunMmoneiictBue Ten 18 4
1.3 3aKOHBI COXPAHEHUS 15 1
Hroro no pazneny 63
Pa3znea 2. Mexanuueckue KoJ1e0aHUA U BOJTHEI
Mexanuueckue
2.1 8 3.5
KOJIeOaHus
Mexanndeckue BOJIHEL.
2.2 10 3
3BYyK
Hroro no pazneny 18

Pa3nes 3. DjieKTpOMArHUTHOE T0J1€ ¥ 3J1eKTPOMATHUTHbIE BOJIHBI

3.1

DIIeKTPOMarHuTHOE
1oJie u
SJICKTPOMArduTHBIC

BOJIHBI




Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA

3aKOHEBI
4.1 8
pacnpocTpaHeHUs CBETa

JIMH3EI 1 oITHYECKHUE
4.2 6
npuOopbI

Pasnoxenune 0enoro
4.3 2
CBCTa B CIICKTP

Wroro no pazneny 16

Pasnen 5. KsanroBble ABJIeHUSA

Ucnyckanue u

5.1 MIOTJIOIIIEHUE CBETA 4
aTOMOM
CTpoeHHEe aTOMHOT'O
52 P 5
sanpa
5.3 S nepHble peakun 7
Hroro no pazneny 16

Pa3neu 6. IloBTopuTe1bHO-00001Ia101M I MOYJIb

MexaHH4eCKHE SIBICHUS
6.1 (TOBTOPUTENHHO- 6
00001Iar0ITNil MOTYJIh)

TemoBbie sABIEHUS
6.2 3
(MOBTOPUTENHHO-




000010 MOJTYJIIB)

DNEeKTPOMarHUTHHIE
63 SIBIICHUS 3 {
(MOBTOPUTENHHO-
00000 MOTYITh)
CBeTOBbIC SIBICHUS
6.4 (TOBTOPUTENHHO- 1 1
000010l MOTYJIh)
6.5 HOBTOpI/ITeJ'ILfIO— 4
00001t MOIYJIh
Hroro no pazneny 17
OBILEE KOJIMYECTBO
136 26.5

YACOB I10 [TPOTPAMME







HOYPOYHOE IIVTIAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos
Ja
Kont IMpakr T2
Ne T poJib | HuUecKH
w/n eMa ypoka Bce e . u3y | DJieKTpoHHbIe HM(poBbIe 00pa3oBaTebHbIE pecypchl
ro YyeH
padotr | padot st
bl bl
®dusuka — HayKa O
1 npupoye. SereHus 1 https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-
664814b67¢7d?backUrl=%2F03%2F07
IPUPOABI
2 dusnyeckue ABICHUA 1 https://resh.edu.ru/subject/lesson/1526/start/
dusnueckue
BEJIMYMHBI.
3 PazmepHOCTE. ! https://lesson.edu.ru/lesson/Scdf146¢-aa9e-4144-ab1b-
duznyeckue npudopshI. a3e425496458?backUrl=%2F03%2F07
[Torpemnoctu npu
HPSMBIX U3MEPEHHIX
VYpok-uccienoBanue
"M3MepeHune TMHENHBIX VYpok "JlabopaTopHas pabdora "M3mepeHne pasmMepoB MabIX
4 pa3MepoB Tel U 1 1 ten"" (MOILI) https://uchebnik.mos.ru/material_vie
MIPOMEKYTKOB w/lesson_templates/121817menuRef errer=catalogue
BpeMeHU"
5 JlaGoparopHas paboTa ! ! Buneo "uzmepenue oobema" (MOLLI)

"U3mepenune oobEMa

https://uchebnik.mos.ru/material_vie



https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://resh.edu.ru/subject/lesson/1526/start/
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://uchebnik.mos.ru/material_vie

JKUIAKOCTH U TBEPLAOTO
Tena"

w/atomic_objects/1611743?menuRef errer=catalogue

JlaGopaTopHnas pabota

VYpok "Crtpoenue BemectBa. MoJeKkynbl 1 aTOMbI. MI3mepenue

"Onpenenenue
6 pedl pasmepoB Maibix Ten" (MOII) https://uchebnik.mos.ru/material_vie
pa3MepoB MajbIX TeIl. . )
" w/atomic_objects/7403073?menuRef errer=catalogue
Meron psaoB -
Merozabl Hay4HOTO Buneo "Uzmepenue pusnueckux Bennuun" (MOLLI)
7 no3HaHus. Onucanue https://uchebnik.mos.ru/material_vie
(U3HYECKUX SIBICHUH C w/atomic_objects/9960694?menuRef
MOMOIIIBbIO MOJIETIeH errer=catalogue
Ypok-uccienoBaHue
"[IpoBepka runoTe3bl:
i Buneo "HU3mepenne pusnueckux Bennuun" (MOILI)
JAJIBHOCTh MOJIETa . L
g https://uchebnik.mos.ru/material vie
[IapuKa, MymeHHOTO . .
P yu w/atomic_objects/9960694?menuRef
TOPU3OHTAIILHO, TEM
errer=catalogue
0oJiblle, YeM OOJIbIIE
BBICOTA ITycKa"
CrtpoeHue BeriecTsa.
OnBITHI,
9 JIOKa3bIBAIOIIHE https://resh.edu.ru/subject/lesson/153 3/start/
JTUCKPETHOE CTPOCHUE
BeIleCTBa
JlaGopaTopHnas pabota
"OueHka auameTpa ) S
H a p https://uchebnik.mos.ru/material_vie
10 aToMa METOJIOM PsiJIOB

(c ucmonbp30BaHUEM
dotorpaduii)"

w/lesson_templates/1906564?menuR eferrer=catalogue



https://uchebnik.mos.ru/material_vie
https://uchebnik.mos.ru/material_vie
https://uchebnik.mos.ru/material_vie
https://resh.edu.ru/subject/lesson/153
https://uchebnik.mos.ru/material_vie

11

Ypok-uccienoBanue
"HaGnronenue
TEIJIOBOTO
pacIIMpPEHHUsI Ta30B.
OnbIThI 11O
00HapyKEHHUIO
NENUCTBUS CHUII
MOJIEKYJIIPHOT O
NpUTHKEHUs"

Buneo "Pacmmpenue xxuakoctei npu HarpeBanuu" (MOIII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/2701186?menuRef errer=catalogue

12

JIBuKeHue 4acTuil
BeniectBa. Auddysus.
bpoyHnosckoe
JIBIDKEHUE

https://resh.edu.ru/subject/lesson/1534/start/

13

Ypok-uccienoBaHue
"HaGaroneuue u
00BsACHEHHE
OpOYHOBCKOTO
IBIDKEHUSA U

muddyzun"

https://uchebnik.mos.ru/material view/atomic_objects/11432812?menu

Referrer=catalogue

14

BsaumoneiicTeue
YaCTHI] BEIIECCTBA:
MPUTSIKEHUE U
OTTaJIKHUBaHHUE

https://uchebnik.mos.ru/material view/lesson_templates/2326685?men
uReferrer=catalogue

15

ArperatHble COCTOSTHUS
BELIECTBA.
OcoOenHoctu
arperaTHbIX COCTOSIHUI

https://resh.edu.ru/subject/lesson/1532/start/



https://uchebnik.mos.ru/material_vie
https://resh.edu.ru/subject/lesson/1534/start/
https://uchebnik.mos.ru/material_view/atomic_objects/11432812?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11432812?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2326685?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2326685?menuReferrer=catalogue

BOJIBI

Mexannueckoe
neuxenue. Ilyre,

16 https://resh.edu.ru/subject/lesson/1488/start/
TpaeKToOpHus,
MepeMeILCHUE
PaBHOMEpHOE U
17 HEPABHOMEPHOE https://resh.edu.ru/subject/lesson/1525/start/
nBuxeHue. CKopocThb
Haxoxnenue ckopocry,
IIyTU U BPEMEHU IIpU . S . .
https://uchebnik.mos.ru/material _view/atomic_objects/9916266?menu
18 PaBHOMEPHOM
. Referrer=catalogue
MPSMOJIMHETHOM
JBUKEHUU
JlaGopaTopHnas pabota
"Onpenenenue ) ) ) ) )
https://uchebnik.mos.ru/material view/atomic_objects/7224690?menu
19 CKOpOCTHU
Referrer=catalogue
PaBHOMEPHOTO
IBIOKeHusa"
I'padpukn
20 MPSMOJIMHEHHOTO https://uchebnik.mos.ru/material_view/atomic_objects/11196858?menu
PaBHOMEPHOT'O Referrer=catalogue
JIBUKEHUS
Pewenne 3amau mo . L . .
" . https://uchebnik.mos.ru/material view/atomic_objects/7458960?menu
21 teme "Pacuer cpeanen
g Referrer=catalogue
CKOpOCTH
22 JlaboparopHas paboTa https://uchebnik.mos.ru/material view/atomic_objects/7458960?menu



https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/1525/start/
https://uchebnik.mos.ru/material_view/atomic_objects/9916266?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9916266?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7224690?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7224690?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11196858?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11196858?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7458960?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7458960?menuReferrer=catalogue

"Onpenenenue cpeaHen
CKOPOCTH CKOJIb>KEHUS

Opycka Wiu IapukKa 1o
HaKJIOHHOM Mm1ockocTu"

Referrer=catalogue

OTHOCUTEIILHOCTD
nekenna. CioxeHue

https://uchebnik.mos.ru/material view/atomic_objects/7532518?menu

23 ciopocten pu Referrer=catalogue
rapauieIbHOM
JBUKEHUU
[Tonyuyenne n ananus
24 rpauKOB 3aBUCUMOCTH https://uchebnik.mos.ru/material view/lesson_templates/617503?menu
IIyTU U CKOPOCTHU Referrer=catalogue
JBUKEHHUS OT BPEMEHU
Pemenue rpaduueckux
3a7a4 Mo TemMe
75 "MexaHuKa. https://uchebnik.mos.ru/material view/atomic_objects/7406711?menu
PaBHOMepHOE Referrer=catalogue
MPSMOJIMHETHOE
JIBUKEHHE"
26 /IBIICHHC HHCPLIHH. https://resh.edu.ru/subject/lesson/153 1/start/
3aKOH UHEPIUHU
BzaumoperictBue Ten
Kak MpUYMHA
7 W3MEHEHUS CKOPOCTH. https://uchebnik.mos.ru/material view/atomic_objects/7224835?menu

Macca Tena xak MCpa
HHCPTHOCTH TCJIa IIPH
MMOCTYINAaTCIIbHOM

Referrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/7532518?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7532518?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/617503?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/617503?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7406711?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7406711?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/1531/start/

JABUXXCHUHN

28

Ypok-uccienoBaHue
"CpaBHeHHE Macc 10
B3auUMOJIEUCTBHUIO TET"

https://uchebnik.mos.ru/material view/atomic objects/7406834?menu

Referrer=catalogue

29

IInoTHOCTH BeliecTBa

https://resh.edu.ru/subject/lesson/2601/start/

30

JlaGopaTopHnas pabota
"Onpenenenue
IUIOTHOCTHU TBEPIOTO
tena"

https://uchebnik.mos.ru/material view/atomic objects/7406893 ?menu
Referrer=catalogue

31

Pemenne 3amau no
TeMme ""Macca Tena.
II;moTHOCTE BemecTna"

https://resh.edu.ru/subject/lesson/2974/start/

32

CMecH 4 CIJIaBEL.
[ToBepxHOCTHAS U
JIMHEWHAS IUIOTHOCTD

https://uchebnik.mos.ru/material view/atomic_objects/12175266?menu

Referrer=catalogue

33

ITonroroBka K
KOHTPOJIBHOH paboTe
1o TeMe "®duzuka —
HayKa O IPUpPO/IE.
[TepBoHavabHBIC
CBEJEHHS 00 AaTOMHO-
MOJIEKYJISIPHOM
CTPOCHUHU BEILIECTBA.
Mexanuka"

https://uchebnik.mos.ru/material_view/lesson_templates/474893?menu
Referrer=catalogue

34

KoHTponbHas pabota
o teme "Pusnka —

https://uchebnik.mos.ru/material _view/atomic_objects/9960610?menu

Referrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/7406834?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7406834?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/2601/start/
https://uchebnik.mos.ru/material_view/atomic_objects/7406893?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7406893?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/2974/start/
https://uchebnik.mos.ru/material_view/atomic_objects/12175266?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12175266?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/474893?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/474893?menuReferrer=catalogue

HayKa O MPUPOJIE.
IIepBoHavanbHbIE
CBEJIEHHUS 00 aTOMHO-
MOJIEKYJISIPHOM
CTPOCHHH BEILIECTBA.
Mexanuxka"

Cuia. SIBnenue

35 tarotenus. Cumia https://resh.edu.ru/subject/lesson/2756/start/
TSKECTH
N306paxkenue cui.
36 Pemenue 3agau no https://uchebnik.mos.ru/material view/atomic_objects/7838368?menu
teme "Onpenenenue Referrer=catalogue
CHUJIBI TsKecTH"
Cuna OCTH.
37 w8 yrpyroctt https://resh.edu.ru/subject/lesson/2600/start/
3akoH ['yka
Bec Tena. U3mepenue .
38 https://resh.edu.ru/subject/lesson/2599/start/
cui. lunamomerp
Ypok-uccienoBaHue
"HaOGnroneaue
39 W3MEHEHUSI CKOPOCTHU https://resh.edu.ru/subject/lesson/2599/start/
IIPY B3aUMO/ICHCTBUHU
Ten"
Pewenne 3amau mo . L
" https://uchebnik.mos.ru/material view/lesson_templates/2889040?men
40 teme "Cuiia ynpyrocru.
uReferrer=catalogue
Bec Tena"
41 JlaboparopHas paboTa https://uchebnik.mos.ru/material view/atomic_objects/7225693?menu



https://resh.edu.ru/subject/lesson/2756/start/
https://uchebnik.mos.ru/material_view/atomic_objects/7838368?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7838368?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/2600/start/
https://resh.edu.ru/subject/lesson/2599/start/
https://resh.edu.ru/subject/lesson/2599/start/
https://uchebnik.mos.ru/material_view/lesson_templates/2889040?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2889040?menuReferrer=catalogue

"ONEITHI,
JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh
pacTsbKeHust
(medopmarun)
IPY>KUHBI OT
MPUII0KEHHON CUITBI"

Referrer=catalogue

42 Cuiia TpeHus https://resh.edu.ru/subject/lesson/1536/start/
CrnosxeHnue cui.
43 PaBHopelicTByIOIIAs bubnuoreka [{OK https://m.edsoo.ru/ff0ala70
cuia
Pewenne 3anau mo
teme "ClioKeHne CHUIL .
44 . https://resh.edu.ru/subject/lesson/2972/start/
PaBHOelicTBYIOIIAA
cuna"
Pewenne 3anau mo . L
45 Tene "B3anmoeiicTme https://uchebnik.mos.ru/material view/lesson_templates/2403361?men
A uReferrer=catalogue
Pewenne 3anau mo
teme "Cuna Tpenus'".
YpoK-Huccie10BaHue 110 . L . .
46 T https://uchebnik.mos.ru/material view/atomic_objects/2980175?menu
A Referrer=catalogue
3aBUCUMOCTH CHJIbI
TPEHUs OT IUIOLIAIN
COIIPUKOCHOBEHUS"
47 a6 6 https://uchebnik.mos.ru/material view/atomic_objects/7407429?menu
abopaTtopHas pabota

Referrer=catalogue



https://resh.edu.ru/subject/lesson/1536/start/
https://m.edsoo.ru/ff0a1a70
https://resh.edu.ru/subject/lesson/2972/start/
https://uchebnik.mos.ru/material_view/lesson_templates/2403361?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2403361?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/2980175?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/2980175?menuReferrer=catalogue

"ONEITHI,
JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTD CHUJIBI
TPEHHSI CKOJIBKEHUS OT
CUJIBI JIaBJICHUS U
xapakrepa
COTIPUKACAIOLTNXCS
MOBEpXHOCTEH"

Pemenue 3amau nmo

https://uchebnik.mos.ru/material view/atomic objects/10509534?menu

48 TeMme "B3auMoneiicTBue Ref —catal
ten. Cwiibl B MexaHuke" slorer=calziogue
KoHTpoinbHas pabota . o . .
49 [0 TeMe https://uchebnik.mos.ru/material _view/atomic_objects/9973834?menu
"Bzaumonencrsue tea" Referrer=catalogue
50 JlaBineHue TBEPABIX TEI https://resh.edu.ru/subject/lesson/2971/start/
YPOK-3KCIIEPUMEHT
51 "CriocoOsI https://uchebnik.mos.ru/material_view/atomic_objects/10873352?menu
ompeiesICHuUs JaBICHUS Referrer=catalogue
TBEpAOro Tena"
Ypok-uccienoBanue
5 "3aBUCHMOCTH https://uchebnik.mos.ru/material_view/atomic_objects/1374015?menu
JIABJICHUS ra3a OT Referrer=catalogue
TeMIiepaTypsl"”
ABJICHUE KUJKOCTEH U
53 A bu6mmoteka LIOK https://m.edsoo.ru/ff0a25b0

ra3oB. 3akoH [lackans

54

ITueBMaTuueckue



https://uchebnik.mos.ru/material_view/atomic_objects/10509534?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10509534?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9973834?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9973834?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/2971/start/
https://uchebnik.mos.ru/material_view/atomic_objects/10873352?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10873352?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/1374015?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/1374015?menuReferrer=catalogue
https://m.edsoo.ru/ff0a25b0

YCTpOMCTBA

3aBHCUMOCTh JaBJICHHUA

55 https://resh.edu.ru/subject/lesson/1537/start/
KHUJKOCTHU OT TITyOUHBI
56 I'uapocrarnueckunii https://uchebnik.mos.ru/material_view/atomic_objects/15454217?menu
rmapajiokc Referrer=catalogue
YPpOK-IPOEKT
57 "N3yuenue https://uchebnik.mos.ru/material view/atomic objects/7230106?menu
CcOoOOIIAIOIINXCS Referrer=catalogue
cocynoB"
Ypok-koHbepeHIus ) ) ) ) )
" https://uchebnik.mos.ru/material view/atomic_objects/1758278?menu
58 lMunpaBnuueckue
) Referrer=catalogue
MEXaHU3MBI
Hcnonp3oBanue
BBEICOKHX JIaBJICHUU B
59 A https://resh.edu.ru/subject/lesson/1538/start/
COBPEMEHHBIX
TEXHOJIOTUAX
Pemenne 3amau nmo
60 teme "JlaBneHue https://resh.edu.ru/subject/lesson/2970/start/
KuaKocTu"
ATtMocdepa 3emin U ) ) )
. https://uchebnik.mos.ru/material_view/lesson_templates/1057460?men
61 IIPUYHHBI €€ - -
uReferrer=catalogue
CYIIECTBOBAHMUS
Ypok-uccienoBanue
62 "IIposiBneHue aercTBus https://uchebnik.mos.ru/material view/atomic_objects/3843492?menu

aTMochepHOro
nasjieHus"

Referrer=catalogue



https://resh.edu.ru/subject/lesson/1537/start/
https://uchebnik.mos.ru/material_view/atomic_objects/1545421?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/1545421?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7230106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7230106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/1758278?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/1758278?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/1538/start/
https://resh.edu.ru/subject/lesson/2970/start/
https://uchebnik.mos.ru/material_view/lesson_templates/1057460?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1057460?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/3843492?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/3843492?menuReferrer=catalogue

63

H3smepenue
aTMochepHOro
naBieHus. OnbIT
Toppuuennu

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2da8https://resh.edu.ru/subject/lesson/1535/start/

64

3aBUCUMOCTh
aTMOC(epHOTO
JABJICHUSI OT BBICOTHI
HaJl ypOBHEM MODSL.
[TpuGops! ms
U3MEpEHUs
aTMOC(EepHOTo
JIABJICHUS

https://resh.edu.ru/subject/lesson/2969/start/

65

Bapomerp-anepou.
AtmochepHoe
JIaBJICHUE Ha
Pa3JINYHBIX BBICOTAX

https://uchebnik.mos.ru/material _view/atomic_objects/7230544?menu
Referrer=catalogue

66

Brrrankusaromast cuia.
3akoH Apxumena

https://resh.edu.ru/subject/lesson/2968/start/

67

Pemenue 3agad mo
TeMme "3aKoH
Apxumena"

https://uchebnik.mos.ru/material view/atomic_objects/2571309?menu
Referrer=catalogue

68

Ypok-uccienoBanue
"JKcrnepuMeHTaIbHOE
oOHapyXeHHe
NEHCTBUS KUIKOCTH U
ra3a Ha Iorpy>keHHO€ B
HUX Teo"

https://uchebnik.mos.ru/material _view/atomic_objects/1940939?menu
Referrer=catalogue



https://m.edsoo.ru/ff0a2da8https://resh.edu.ru/subject/lesson/1535/start/
https://resh.edu.ru/subject/lesson/2969/start/
https://uchebnik.mos.ru/material_view/atomic_objects/7230544?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7230544?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/2968/start/
https://uchebnik.mos.ru/material_view/atomic_objects/2571309?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/2571309?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/1940939?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/1940939?menuReferrer=catalogue

JlabopaTtopHnast pabota

"Onpenenenue
69 BBITAJIKUBAIOIICH CHUJIBI, https://uchebnik.mos.ru/material_vie
JCHCTBYIOIIEH Ha TEIO, w/atomic_objects/12224977?menuRe ferrer=catalogue
MOTPYKEHHOE B
KUOKOCTD"
https://resh.edu.ru/subject/lesson/296
70 [ImaBanue Ten
7/start/
JlaGopaTopHnas pabota
"UccnenoBanue
71 3aBHCHUMOCTH Beca Tena https://resh.edu.ru/subject/lesson/296
B BOJie OT 00BbeMa 7/start/
IIOTPY’KCHHOMU B
JKUJIKOCTh 9acTH Teja'
7 BosnyxormuiaBanue. https://uchebnik.mos.ru/material _vie
[1naBanue cynoB w/lesson_templates/2304662?menuR eferrer=catalogue
Pemenue 3agau o
Teme "3aKoH
73 https://resh.edu.ru/subject/lesson/296 6/start/
Apxumena. YciaoBus
riaBaHus Ten"
Pemenue 3agau nmo
teme " [lelicTBHE
74 A https://uchebnik.mos.ru/material vie
JKUJIKOCTH M Ta3a Ha ) }
8 w/atomic_objects/9360472?menuRef errer=catalogue
MOTPYKEHHOE B HUX -
Teno"
75 YPpOK-TTPOEKT https://uchebnik.mos.ru/material_vie

"KoHcTpynpoBanue

w/atomic_objects/9360472?menuRef errer=catalogue



https://uchebnik.mos.ru/material_vie
https://resh.edu.ru/subject/lesson/296
https://resh.edu.ru/subject/lesson/296
https://uchebnik.mos.ru/material_vie
https://resh.edu.ru/subject/lesson/296
https://uchebnik.mos.ru/material_vie

apeoMeTpa WM JIOAKU
U OIIpEJICIICHHE
rpy30n0abEMHOCTH"

IloaroroBka x
KOHTPOJIBHOH paboTe

https://uchebnik.mos.ru/material vie

76 o teme "/laBnenue
no Teme */lapietn w/lesson_templates/823113?menuRe ferrer=catalogue
TBEP/IBIX TEI,
JKUJIKOCTEH U Ta3oB"
KonTponbHas padora
77 no teme "JlaBnenue https://uchebnik.mos.ru/material_vie
TBEPJBIX TEI, w/atomic_objects/4338295?menuRef errer=catalogue
JKUJKOCTEH U Ta3oB"
78 Mexanunueckasi padota https:/resh.edu.ru/subject/lesson/296 5/start/
https://uchebnik.mos.ru/material_vie
79 MormHocThb : :
w/atomic_objects/8635613?menuRef errer=catalogue
Pemenue 3anau Ha
20 g 5 https://uchebnik.mos.ru/material vie
orpeneneHue pado . :
TPCACIICHIE pabOThl w/atomic_objects/8510239?menuRef errer=catalogue
MOIITHOCTH
21 Pabota cuibl TsKECTH https://uchebnik.mos.ru/material_vie
Y CHJIBI TPEHUS w/atomic_objects/1555769?menuReferrer=catalogue
Penienue 3amau mo
teme "Paborta cuibl
22 TSDKECTHU U CUJIBI https://uchebnik.mos.ru/material_vie

TpeHus"
/Bcepoccuiickas
IpoBepoyHas pabora

w/atomic_objects/1555769?menuReferrer=catalogue



https://uchebnik.mos.ru/material_vie
https://uchebnik.mos.ru/material_vie
https://resh.edu.ru/subject/lesson/296
https://uchebnik.mos.ru/material_vie
https://uchebnik.mos.ru/material_vie
https://uchebnik.mos.ru/material_vie

IIPU IPOBEJICHUH C
UCIIOJIb30BAaHNUEM
KOMITIbIOTEPA

Ypok-uccienoBanue
"PacyéTt MOIIIHOCTH,

https://uchebnik.mos.ru/material vie

83 : :
pa3BUBacMOM TIpH w/atomic_objects/8560885?menuRef errer=catalogue
noabEMeE 10 JiecTHUIE"
84 [IpocTbie MeXaHNU3MBI https://resh.edu.ru/subject/lesson/296 3/start/
25 MoMEeHT CuJbI. https://uchebnik.mos.ru/material_vie
[IpaBHI0 MOMEHTOB w/atomic_objects/6465524?menuRef errer=catalogue
JlaGopaTopHnas pabota
"N3yueHue npaBuia
plyara Juis
86 P g https://resh.edu.ru/subject/lesson/296 2/start/
MIOJIBIDKHOTO H
HETOABUKHOTO
0J10Kk0B"
"3onoToe nmpaBuio"
87 P https://resh.edu.ru/subject/lesson/259 6/start/
MEXaHHUKHU
YPpOK-TIpOEKT
"IIpoexkTupoBaHue
28 p p https://uchebnik.mos.ru/material_vie
MOTMCHACTOB © w/atomic_objects/5889421?menuRef errer=catalogue
3aIaHHBIMU
napamerpamu”
VDPoK-
POK-KOH{pepeHIHS https://uchebnik.mos.ru/material vie
89 "[IpocThie MEXaHU3MBbI ~

B OBITY, TEXHHUKE,

w/atomic_objects/1985390?menuRef errer=catalogue



https://uchebnik.mos.ru/material_vie
https://resh.edu.ru/subject/lesson/296
https://uchebnik.mos.ru/material_vie
https://resh.edu.ru/subject/lesson/296
https://resh.edu.ru/subject/lesson/259
https://uchebnik.mos.ru/material_vie

KUBBIX Opranun3max"

Koaq)(bHuHer https://uchebnik.mos.ru/material vie
20 HOTICSHOTO ACHCTBI w/atomic_objects/11313658?menuRe ferrer=catalogue
MPOCTHIX MEXAHU3MOB
JlaGopaTopHnas pabota
"Onpenenenune KIIJ] https://uchebnik.mos.ru/material_vie
91 MOJIBIXKHOTO U w/atomic_objects/9360483?menuRef
HETIOIBUYKHOTO errer=catalogue
0Js10k0B"
Mexanuueckas VYpok "Oueprus. [lorennuanbHas 1 KUHETHYECKAasi SHEPTUAL.
SHEprusl. 3aKoH COXpaHEeHHs] MeXaHU4ecKor aHeprun. Mzyuenue
92 Kunernueckas u W3MEHEHUS MOTCHIIMATbHON M KHHETUYECKON YHEPIHii Tena Mpu
NOTCHIUAJIbHAS JBUKEHUHU TeJla 10 HaKJIOHHOMU riockoctu" (POLL)
SHEPTHUs https://resh.edu.ru/subject/lesson/259 7/start/
3aKOH COXpaHEHUS https://uchebnik.mos.ru/material_vie
93 MEXaHUYECKOI YHEPTUU w/atomic_objects/5301322?menuRef errer=catalogue
YPpOK-3KCIIepUMEHT
"OKcepuMeHTAIbHOE
orpezeneHue
VISMEHCHIA . https://uchebnik.mos.ru/material vie
o4 KHHCETITICCKON fI w/lesson_templates/1677635?menuR eferrer=catalogue
NOTEHIIATBHON
SHEPTHUH MIPU
CKaTBIBAaHUH TeJIa IO
HAKJIOHHOM miockoctu"
95 [ToaroroBka k https://resh.edu.ru/subject/lesson/296 4/start/



https://uchebnik.mos.ru/material_vie
https://uchebnik.mos.ru/material_vie
https://resh.edu.ru/subject/lesson/259
https://uchebnik.mos.ru/material_vie
https://uchebnik.mos.ru/material_vie

KOHTPOJIBHOH paboTe

o teme "Pabora u

MOIIIHOCTb. DHeprus"

KonTponbHas padora

o teme "Pabora u

MOIIIHOCTb. DHeprus"

VYpok "Utorosas npoBepouHas padota o kypcy «dusuka. 7

96 /Beepoccuiickast
P kiace»" (POL) https://resh.edu.ru/subject/lesson/312 5/start/
IpoBepoyHas pabora
IpU IPOBEICHUH HA
OyMa)XHOM HOCHUTEJE
Pabora ¢ Texctamu 1o
97 ente "MexAMIHEcKoe https://uchebnik.mos.ru/material_vie
TeM XaHUYECK : :
\ w/atomic_objects/7458286?menuRef errer=catalogue
JIBUYKEHUE
Pabora c Tekcra 0
08 . eT" C TOI; TeMH t https://uchebnik.mos.ru/material vie
teme "CtpocHH : :
F') ' w/atomic_objects/7478232?menuRef errer=catalogue
BEIIECTBA
P
abota ¢ TeKCTamH 110 https://uchebnik.mos.ru/material vie
99 teme "Cuiibl B =
. w/lesson_templates/2403361?menuR eferrer=catalogue
puposie
Pabora ¢ Texctamu 1o . S . .
" https://uchebnik.mos.ru/material view/atomic_objects/11115801?menu
teme "/laBienue
100 R Re
TBEPABIX TUGJI, ) ferrer=catalogue
KUJKOCTEH U ra3oB
Pabora ¢ TexcTtamu 1o
101 " " https://resh.edu.ru/subject/lesson/792 7/start/306121/
Teme "DHeprus
102 Pabota c Tekctamu 1o https://uchebnik.mos.ru/material_vie



https://resh.edu.ru/subject/lesson/312
https://uchebnik.mos.ru/material_vie
https://uchebnik.mos.ru/material_vie
https://uchebnik.mos.ru/material_vie
https://uchebnik.mos.ru/material_view/atomic_objects/11115801?menuRe
https://uchebnik.mos.ru/material_view/atomic_objects/11115801?menuRe
https://resh.edu.ru/subject/lesson/792

teme "I[IpocTrie

MEXaHU3MBI"

w/atomic_objects/7527230?menuRef errer=catalogue

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102

23




8 KVIACC

Ne
/o

Tema ypoka

KoauuyecTBo 4acoB

KoHnTtpoibHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTtejibHbIE

pecypchl

OCHOBHBIE ITOJIOKCHUS
MOHCKYHHPHO—KHHGTHHGCKOﬁ
TCOPHUHU 1 UX OIIBITHBIC
IMOATBCPIKACHUS

Macca u pa3Mep aToMOB U
MOJIEKYII

Mogenu TBepI0T0, JKUIKOTO H
ra3zo00pa3HOro COCTOSHUN
BEIl[eCTBa

Ypoxk-koHpepeHuus
"Kpucrannuaeckue u amopdubie
tena. ['paden. [lonyuenune
HCKYCCTBEHHBIX aiMa30B"

CmaunBaHue U KanWUISIPHOCTbD.
[ToBepXHOCTHOE HaATsKEHUE

TennoBoe pacmMpeHue u
CoKaTHe

TemoBoe IBUKEHUE.
Temneparypa

TemnepaTypHbI€ HIKaTbI




BHyTpeHHsIst SHEPTHSI U CIIOCOOBI
€€ U3MEHEHUA

10

Buapl Teronepenaun

11

Ypok-koH(bepeHIus
"Ucnonp30BaHNe TEIJIOBBIX
CBOMCTB BEIIIECTB M MAaTEPUATIOB
B LIEJISIX SHEprocoepexeHus "

12

KoandecTBO TEIIIOTHI.
Y nenbHas TEIIOEMKOCTh

13

VYpok-uccienoanue "[IpoBepka
TUIIOTE3bl JIUHEUHON
3aBUCHUMOCTH JJTUHBI CTOJIONKA
YKUJIKOCTH B TEPMOMETPUUYECKON
TpyOKe OT Temneparypbl"”

14

YpaBHEHHE TEIIOBOTO OallaHca.
TemnooOMeH U TEMI0BOE
paBHOBecHe. 3akoH HproToHa—
Puxmana

15

JlaGopaTopHnas pabota
"UccneqoBaHue ABJIEHUS
TEIJI000MEHa ITPU CMEIIMBAaHUT
XOJIOAHOU U Topsiueit BoAbI"

16

Pemenue 3amay no reme
"Term1000MeH U TEILUIOBOE
paBHOBecue"

17

JlaGopaTopHnas pabota




"Onpeenenne KoJIMuecTBa
TEIUIOTHI, TOJIYYEHHOT'O BOAOM
IIpH TETUI00OMEHE C HarpeThIM
METAINYECKUM HHIHHAPOM"

18

[InaBnenue u oTBepaEeBaHUE
KPUCTAJUIMUYECKUX BEIIECTB.
YV nenpHas TEII0Ta MJIaBICHUS

19

Pewenne 3anau o reme
"[lnaBneHue U OTBEpICBAHNE
KpUCTAJIMYECKUX Ten"

20

JlaGopaTopHnas pabota
"Onpenenenue yaenbHOM
TEILUIOTHI IIJIaBJIEHUA Ibaa"

21

Ypok-uccienoBaHue
"CpaBHEHHUE IPOLIECCOB
IUTABJICHUS KPUCTAIUTHUECKHUX
TEJ U pa3MAryeHus nIpu
HarpeBaHuu aMoOp(HBIX Ten"

22

[TapooGpa3zoBanue u
KoHAeHcanus. Mcnapenue

23

Kunenwue. Y nenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTh
TEMITEPATYPbl KUIICHUS OT
aTMoc(hepHOro JaBICHHUS

24

Pemenue 3anay no teme
"[TapooOpa3oBanue u KuneHue"




25

Ypok-uccienoBanue
"O0BscHEHHE 3aBUCUMOCTH
TEMIIEPATYPHI KUTICHUS OT
JaBJIeHUS"

26

Hacpiennsiii u
HEHACBIILICHHBII nap.
BiraxxHOCTB BO311yXa

27

BnaxnocTs Bo3ayxa u €€
u3Mmepenue. JlabopatopHas
paborta "Onpenenenue
OTHOCUTEJbHOW BIIAJKHOCTH
BO3IYyXa"

0.5

28

Pemenue 3azay mo reme
"BraxxHOCTB"

29

Pemenne 3amad u ananus
CUTYallHil, CBA3aHHBIX C
SBJICHUSMU UCIIAPECHUS U
KOHCHCAIINH

30

9Hepl"I/I${ TOILIMBA. Y JeIbHas
TCIIJIOTA CropaHus

31

[TpuHIUTIBEI pabOTHI TEIJIOBBIX
IBUTaTeIei

32

[TapoBas TypOuna. JIBUrarens
BHYTPEHHETO CrOpaHus

33

KII/I TerutoBoro nBurarens

34

Pemenne 3amau o reme "KII/]




TEJIOBOTO JaBUTaTEs"

35

Ypok-kouhepennus "Temnopbie
JBUTATENU U 3aIll1iTa
OKpy»Karolen cpeapt”

36

Temnosbie IIOTCPHU B TCILIIOCCTAX

37

3akoH COXpaHCHUA U
IMPpCBPAICHHA DOHCPI'H B
MCXAaHHMYCCKUX U TCIIJIOBBIX
mponeccax

38

[ToaroroBka Kk KOHTPOIBLHOU
pabore 1o Teme "TeroBsie
aBieHus. MI3MeHnenue
arperaTHbIX COCTOSIHUI
BelecTna

39

KoHTponbHas pabora 1o Teme
"TerioBbIe IBICHUA.
H3meHeHune arperaTHbIX
COCTOSIHH BemiecTna"

40

OnekTpuzanus Ten. J[Ba pona
3apsIoB

41

Ypok-uccienoBaHue
"UccaenoBanue cuioco00B
Pa3IMYHBIX BEIIECTB
Ha3JICKTPU30BBIBATHCS"

42

BzaumoneiicTBre 3apsyKEHHBIX
ten. 3akoH Kynona




43

DIIEKTPUUYECKOE TOJIE.
Hanpsxénnocts
NEKTPUYECKOro nois. [Ipunnun
CYIIEPIIO3ULUH IIEKTPUUECKUX
noJyiel’

44

Hocurenu snekrpuueckux
3apsA0B. DiIeMEHTapHBIN 3aps.
Crtpoenue aToma

45

3aKOH COXpaHEHUS
ANIEKTPUUECKOTr0 3apsiia

46

HpOBOI[HI/IKI/I, JAUDJICKTPUKU U
IMOJYIIPOBOJHUKH

47

Ypok-koH(bepeHIus
"DneKTpu3anus B TOBCEIHEBHOM
JKU3HU"

48

Pemenue 3amau no treme "3akoH
COXpaHEHHUS IJICKTPUUECKOTO
3apsga

49

DNEKTPUUECKHUM TOK.
VICTOYHUKH DIIEKTPHUYECKOTO
TOKa

50

Ypok-uccienoBanue
"UccnemoBanue ACHCTBUSL
AIEKTPUYECKOTO MOJIs Ha
MIPOBOJHUKHU U AUAJIEKTPUKHU"

51

SHGKTpI/I‘leCKI/Iﬁ TOK B MCTaJljllaxX




52

DIIEKTPUUECKHI TOK B
KUJKOCTSX M ra3zax

53

SHGKTpI/I‘leCKaﬂ OC1Ib

54

Cuia Toka. AMnepmeTp

55

DIIEKTPUUYECKOE HAIIPSKEHUE.
BonstmeTp

56

JlabopaTtopHnas pabota "COopka
Y UCTIBITAaHUE JICKTPUUECKOU
LEOU ITOCTOSHHOrO ToKa"

57

3aBUCUMOCTH CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma Juist
y4JacTKa Lenu

58

JlabopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, TIPOTEKAIOIIETO
4yepe3 pe3ucTop, OT HAMPSIKEHUS
Ha PE3UCTOPE U COMPOTUBICHUS
pe3ucropa"

59

GHGKTpI/I‘leCKOC COIIPOTUBJICHUC.
YaenbHOE COIIPOTUBJICHHUC

60

JlabopaTtopHnast pabota
"Onpeznenenue yaeabHOro
COINPOTUBIIEHUS IPOBOAHUKA"

61

Pewenne 3anau o reme
"DeKTpuIecKoe
CONPOTHUBIICHUE. Y ACIIBHOE




conpoTtuBiieHue"

62

Pemenue 3amau no treme "3akoH
OmMma"

63

ITocnenoBaTenbHOE U
mapaujiCJibHOC COCANHCHUA
IMPOBOIHHUKOB

64

JlaGopaTopHnas pabota
"[IpoBepka mpaBuiIa CIOKEHUS
HANPSLKEHUN TPU
MOCIe0BATEILHOM COCTMHEHUU
JIBYX PE3UCTOpPOB"

65

Pentenue 3aga4 1mo reme
"ITocinenoBaTenprHOE U
napajuieIbHOE COSTUHEHUS
MPOBOJTHUKOB"

66

JlaGopaTopHnas pabota
"[IpoBepka mpaBuiia 1Jis CUIIbI
TOKa MpHU NapauieTbHOM
COCIMHEHUH PEe3UCTOPOB"

67

Pemenue 3amau Ha IIPUMCHCHHC
3akoHa Oma IJIA pa3jJIndHOro
COCIUMHCHUA ITPOBOJHHUKOB

68

O/1C n BHyTpEHHEE
COTPOTHBIICHUE UCTOYHHKA
ToKa. 3akoH OMa 11 OJIHOU
Lenu




69

Pemenne 3amaa mo teme "D1C,
BHYTpPEHHEE COIPOTUBIICHHE
HCTOYHUKA TOKa. 3akoH OMa s
noJiHOu nenu"

70

JlabopaTtopHnast pabota
"Onpenenenne IC u
BHYTPEHHETO COIPOTHUBIICHUS
HMCTOYHHKA TOKA"

71

[IpaBuna Kupxroga

72

JlabopaTtopHnast pabota
"TIpoBepka npasui Kupxroga"

73

VYpok-uccienoanue "M3yuenue
BOJIbT-aMIIEPHBIX
XapaKTePUCTHK HETMHEHHBIX
AJIEMEHTOB"

74

Pab6ota QJICKTPHUUYCCKOI'O TOKaA.
MoiHocTh QJICKTPHUUYCCKOI'O
TOKa

75

JlaGopaTopHnas pabota
"Onpenenenue pabOTh U
MOIIIHOCTH 3JIEKTPUYECKOTO
ToKa"

76

3akoH [xoyns-JIenua.
[ToTpeOuTenu 3IeKTPUIECKOro
toka. KopoTkoe 3ambIkaHue

77

Ypok-koHpepeHIus




"OOBsiICHEHHUE U IPUHITUTI
JIEUCTBUS JTOMAITHUX
AJIEKTPOHATPEBATEIBHBIX
npuoopoB"

78

IToaroroBka Kk KOHTPOJIBLHON
pabore 1o Teme
"DneKTpuueckue 3apsabl.
3apspKeHHBIE Tea U UX
B3auMoiercTBU. IlocTOIHHBIN
SJIEKTPUYECKUM TOK"

79

KonTponbhas padota no teme
"DeKTpUUECKHE 3apsibl.
3apspKeHHBIE Tea U UX
B3anuMoiercTBus. IlocTOIHHBIN
SJIEKTPUYECKUM TOK"
/Bcepoccuiickast mpoBepovYHast
paboTa npu NpOBEACHUH C
MCIIOJIb30BAaHUEM KOMITbIOTEpA

80

ITocTossHHBIE MATHUTHIL.
MarsuTtHoOe 1moJyie 3eMJIM U ero
3HA4YCHUC IJIA )KU3HH Ha 3emie

81

VYpok-uccnenosanue "N3yuenue
MAardUTHOTO IOJIS IOCTOSHHBIX
MarHuTOB MPH UX 00BETUHEHUN
U pasnenenuu. Buzyanuzanus
IOJISI IIOCTOSIHHBIX MAarHUuToOB"

82

OmnbiT Opctena. MarautHoe




I10JIC DJICKTPUYCCKOI'O TOKa

83

OnbiT Amnepa. MaruutHoe
M0JIe KaTYIIKU C TOKOM.
[TpumeHeHue IeKTPOMarHuToB
B TEXHUKE

84

Cuiia AMriepa u onpeerneHue eé
HaIpaBICHUS

85

Pemenue 3amau nmo teme "Cuia
Awmrmepa u onpenencHue e
HarnpaBieHus"

86

DIIEeKTPOBUTATEIND
ITOCTOSIHHOT'O TOKa.
Hcnonp3oBaHue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPOICTBAX U HA
TpaHCHoOpTe

87

JlaGopaTopHnas pabota
"U3ydeHue nencTBus
MarHUTHOTO TI0JIsSI Ha TTPOBOTHUK
¢ ToKOM"

88

Ypok-koHpepeHIus
"[IpakTHUYecKOEe MPUMEHEHHUE
3JIEKTpOJIBUTaTENCH"

89

JlaGopaTopHnas pabota
"KoHcTpyHnpoBaHue U U3yyeHue
paboTHI 3NIeKTpoABUTATENS "




90

JlabopaTtopHnast pabota
"U3mepenue KIT
ANEKTPOJBHUIATEIIBHOMN
YCTaHOBKH"

91

OmnbiTel @apases. 3akoH
BHGKTpOMaFHHTHOﬁ HHAYKIUU.
[IpaBuiio Jlenna

92

Ypok-uccienoBanue
"UcciaenoBaHue N3MEHEHNH
3HAYCHUS ¥ HAIIPABJICHUS
MHAYKIIMOHHOTO TOKa"

93

Pemenue 3amau no reme "3akou
ANEKTPOMArHUTHOW UHAYKIWH.
[IpaBuso Jlenma"

94

Dnektporereparop. CrocoOs
MOJTyYEHUS JIEKTPOIHEPTUN

95

VYpok-koH(bepeHIus
"DEKTPOCTAHIINH Ha
BO300HOBJISIEMBIX HCTOYHHKA
sHepruu. [Ipob6aeMbl 3K0JIOTHH.
ToIUMBHBIE 3JIEMEHTHI U
ANEKTPOMOOMITH"

96

IToaroroBka Kk KOHTPOJIBLHON
pabore 1o Teme
"DeKTpOMarHuTHBIC SIBJICHUS"

97

Kontponbnas pabota




"DIeKTpOMarHuTHBIC
sBrieHus"/Beepoccuiickas
IIpOBepOoYHas paboTa nmpu
POBEJCHUH Ha OyMaKHOM
HOCUTEJEe

98

Pabora ¢ Tekcrtamu 1o TeMe
"TerutoBble gBIeHUA"

99

Pabota c Texkctamu 1o Teme
"DneKTpuuecKkue 3apsabl.
3apspKeHHBIC Tela U UX
B3auMoieiicTeue"

100

Pabora ¢ TexkcTtamu o teme
"ITocTOSIHHBIN ANIEKTPUYECKUI

"

TOK

101

Pabora ¢ Tekcramu 1o TeMme
"MarauTHble IBieHUd"

102

Pabora ¢ TexcTamu 1o Teme
"DeKTpoMarHuTHas MHIyKuus"

OBIIEE KOJIMYECTBO YACOB 10
I[TPOT'PAMME

102

22.5




9 KJIACC

Ne
/o

Tema ypoka

KoauuecTBo 4acoB

KoHnTtpoibHbie

Bcero
padoThI

IIpakTHYeckue
padoTbI

JlaTa
U3yUeHust

DJIEeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

MexaHnunueckoe JBHUKCHUE.
MaTepI/IaJ'ILHaSI TOYKa.
Crioco0bI OITHCaHHs
MCXAaHHNYCCKOI'O ABHKCHU A

Cucrema orcuera.
OTHOCHTEILHOCTD
MCXAaHHMYCCKOI'O ABHKCHUA

BGKTOpHHe BCINYHNHEI,
orcpanuu ¢ BEKTOpaMu,
IMPOCKINU BCKTOPOB

Pannyc-Bexktop
MaTepUAIbHON TOYKH,
nepeMeIIeHue Ha
MJIOCKOCTH

PaBHOMepHOE
NPSIMOJIMHEMHOE IBUKEHUE

Pemenne 3amad mo Teme
"PaBHOMEpHOE
IIPSMOJIMHEMHOE
nBmxenue"




HepaBnomepHnoe
IIPSMOJIMHEMHOE
nBwxenue. Cpenusisa u
MT'HOBEHHasl CKOPOCTh Tejla
IpY HEPaBHOMEPHOM
JIBYOKEHUU

JlabopaTtopHnast pabota
"Onpenenenue cpeaHein
CKOPOCTH CKOJIbKCHHS
Opycka WIH ABUKCHUS
[IapuKa Mo HaKJIOHHOU
MJI0CKOCTH"

PaBHOyCKOpeHHOE
NPSIMOJIMHENHOE
JIBUKEHHE. Y CKOpEHUE

10

Cxkopoctb
PaBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO
newkenus. ['paduk
CKOPOCTH

11

Pewenue 3agau no reme
"CkopocThb
PaBHOYCKOPEHHOTO
IIPSIMOJIMHEWHOTO
IBIOKeHusa"

12

[Tepemenienue npu
PaBHOYCKOPEHHOM




IIPSMOJIMHEHOM
JBUKECHHUH

13

JlaGopaTopHnas pabota
"Onpenenenye yCKOpeHus
Tena mpu
PaBHOYCKOPEHHOM
JBUKCHHH 110 HAKIIOHHOU
IJIOCKOCTH"

14

Pemenne 3amad mo Teme
"Ilepemenienue npu
PaBHOYCKOPEHHOM
IIPSAMOJIMHETHOM
IBIOKeHUN"

15

JlabopaTtopHnast pabota
"UccnenoBanue
3aBUCHUMOCTH IYTH OT
BpPEMEHHU MPU
PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HauaIbHOU
ckopocth"

16

['padpuueckas
UHTEPIIPETALNS
YCKOpEHUsI, CKOPOCTH,
IIPOUJIEHHOTO ITyTH U
IepEMELICHUS JIs
IIPSIMOJIMHEWHOTO
JIBUKECHUSI




17

Pemenne 3amad mo Teme
"I"'papnueckas
WHTEpIpeTaIus
YCKOPEHHUSI, CKOPOCTH,
MPONAEHHOTO YyTH U
NepeMEICHUS IS
MPSMOJIMHEHHOTO
nBmxeHus"”

18

YckopeHne cBOOOIHOTO
magenus. OneiTel [anunes

19

Pemenue 3agad mo reme
"V ckopenue cBOOOIHOTO
naneHus"

20

JIBr>xeHue Tena,
OpOILIEHHOTO MO YIJIOM K
TOPHU30HTY

21

Pewenne 3anau o reme
"JIBoKeHUE Tena,
OpOILIEHHOT0 MO YIJIOM K
rOpU30HTY"

22

JlabopaTtopHnast pabota
"HUccaenoBaHue ABUKEHUS
Tena, OPOIIEHHOTO MO/
YIJIOM K TOPU3OHTY"

23

Pemenue 3agad mo reMme
"JIBMKEHUE TIO]




JIEHCTBUEM YCKOPEHUS
CBOOOTHOTO TaieHus "

24

I[BI/I)KGHI/IG 10 OKPYKHOCTH

25

JIuneliHas u yrioosas
CKOPOCTb, IIEPUOJ U
4acToTa

26

CKOpOCTb U YCKOPEHHE
IPU JBUKCHHUH 110
OKPYXKHOCTH

27

Pemienue 3aau o teme
" JIBMKEHUE 11O
OKpY>KHOCTH"

28

Ypok-koH(bepeHIus
"Pacno3HaBanue u
NpUOIKEHHOE OTTMCAHKE
Pa3IMYHBIX BUJIOB
MEXaHUIECKOTO
nBmxeHus"”

29

IToaroroBka k
KOHTPOJIBHOU paboTe 1o
TeMe "MexaHndeckoe
IBIDKEHHUE U CIIOCOOEBI €70
omnucanus"

30

KoHTposnbHas paboTa 1mo
TeMme "MexaHuyeckoe
IBIDKEHHUE U CIIOCOOEBI €T0




onucauus"

31

[Tepsebiii 3akoH HproTOHA.
BekTop cuibl

32

Bropotii 3akon HproToHa.
PaBHOzelicTBYIOIIAA chita

33

Tperuii 3akoH HproToHa.
Cyneprio3unus cui

34

Cuiia ynpyroctu. 3akoH
I'yka

35

Pemenue 3anay mo Teme
"Cuna ynpyroctu"

36

JlaGopaTopHnas pabota
"UccnenoBanue
3aBUCHUMOCTH CHJIBI
YIPYTOCTH, BOSHUKAOIIEH
B IIPY’KUHE, OT CTETICHU
negopManuy npyKuHb!"

37

Cuiia TpeHus.
Koadunment tpenus

38

JlaGopaTopHnas pabota
"Onpenenenue
kod(durmenTa TpeHUs
CKOJIbKEeHUS"

39

JlaGopaTopHnas pabota
"UccnenoBanue
3aBUCHUMOCTH CHJIbI TPEHUS




CKOJIBXKEHUS OT CHUJIbI
HOPMAaJILHOTO JIaBJeHUs"

40

JIBM>KEHHE TEMI 110
OKPYKHOCTH T0JT
JIEUCTBUEM HECKOJBKUX
ChJl

41

3akoH bepnynnu u
NoJIbEMHAS CUJIa KpbUIa

42

Ypok-koHpepeHIus
"CoBpeMeHHbIE
JeTaTeabHbIC alnaparsl,
CyJia Ha MOABOIHBIX
KPBUIBSX, aHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOUJISX.
JIBrm>keHue rnoesaa Ha
MarHUTHOM mojyike"

43

CuJia TSDKECTH U 3aKOH
BCEMUPHOT'O TATOTEHUS

44

JIBrKeHME Ten BOKPYT
IPaBUTALMOHHOIO LIEHTPA.
[IepBas kocmuueckas
CKOPOCTh

45

HeBecomocTs u
neperpy3Ku

46

PaBHOBecue MaTepuaIbHOU
TOYKU. AOCOIOTHO




TBEPIOE TEIIO

47

MowmeHT cunsl. [IpaBuno
MOMEHTOB

48

Ypok-uccienoBaHue
"OnpeneneHue eHTpa
TSDKECTH Pa3InyHbIX Ten"

49

Nmnynsc tena. U3menenue
uMmnysibca. IMiynbc cusl.
Yupyroe u Heynpyroe
B3aMMOJCICTBHE

50

3aKOHBI U3MEHEHUA U
COXPaHCHHUS UMITYJIbCa

51

PeakTuBHOE NBUKEHUE

52

Pemienue 3anay 1o reme
"3aKOH COXpaHEHHUsI
uMITyJbca. PeaktuBHOE
nBIKeHne"

53

Mexannueckas paboTa u
MOIIHOCTb

54

PaGora cuibl TsDKECTH,
CHUJIBI YIPYTOCTH U CHJIBI
TpEHUS

55

JlaGopaTopHnas pabota
"Onpenenenue paboTh
CHWJIBI TPEHUS TpU
PaBHOMEPHOM JIBI)KEHUU




TeJIa 10 TOPU30HTAIBLHON
nosepxHocTu"

56

CBs13b SHEpruu U paboThl

57

JlaGopaTopHnas pabota
"Onpenenenue paboTh
CHWJIBI YIPYTOCTH pU
MOJIBbEME TPy3a C
UCIIOJIb30BaHUEM
HETIOJIBHYKHOTO U
MOJIBIYKHOTO 0JIOKOB"

58

[ToreHunanpHas sHEpPrUs

59

Kunernueckas sneprusi.
Teopema 0 KWHETUYECKOI
SHEPIruun

60

3aKOH U3MEHEHUS U
COXPaHEHMs MEXaHUYECKOl
SHEPruu

61

Pentenue 3aga4 1mo reme
"3aKOHBI N3MECHEHHUS U
COXpaHEHHUS MEXaHUYECKOU
sHeprun"

62

IToaroroBka k
KOHTPOJIBHOU paboTe 1o
teme "B3auMopeiicTBue
TeN. 3aKOHbI COXpaHeHus"

63

Kontponbnas pabota no




teme "B3aumoneiictue
TeN. 3aKOHbI COXpaHeHus"

64

KonebarenpHoe JBHXXCHHUC.

OCHOBHBIE
XapaKTEPUCTHKH
KoJieOaHui: TIeproI,
4acToTa, aMIUTUTYAa

65

MaremaTndeckuii u
PYKUHHBINA MasTHHKH.
JlabopaTtopHnast pabota
"UccnemoBanue
3aBUCHUMOCTH TIEpHOJIa
KoJIeOaHUH Tpy3a Ha HUTH
OT JUIMHEI HUTH"

0.5

66

JlabopaTtopHnast pabota
"UccnenoBanue
3aBUCHUMOCTH Tepro/ia
KoJie0aHul MPy>KUHHOTO
MasiTHUKa OT Macchl rpy3a"

67

I'apMoHmnueckune
KoJIeOaHus

68

JlabopaTtopHnast pabota
"N3MepeHune yCKOpeHus
cBOOOAHOTO TIaIeHUS"

69

3aryxaroiue KojaeoaHus.

BoinyxaeHHble KoeOaHusl.




Pe3onanc

70

[IpeBparienue sHepruu
npu KojebaTenbHOM
JBUKCHUH

71

Ypok-uccienoBaHue
"[IpoBepka HE3aBUCUMOCTHU
nepuoja kojaebanuit rpysa,
MOJIBEIICHHOTO K JICHTE, OT
Macchl rpysa'

72

MexaHudeckne BOJIHBI:
IMPOJOJBHBIC U
IMOIICPCUHBIC

73

CBoiicTBa MEXaHUYECKUX
BOJIH. [[n11Ha BOJIHBI U
CKOPOCTb €€
pacIpoCTpaHeHUs

74

Ypok-uccienoBaHue
"HaOGnronenue
uHTEephEpPEHITUN U
TudpakIy BOJIH Ha
MOBEPXHOCTH BOABI"

75

Ypok-koH(bepeHIus
"MexaHn4ecKre BOJIHEI B
TBEPJIOM TEJIE.
CelicMu4uecKue BOJIHBI"

76

3Byk. Pacnipoctpanenue u




OTpakeHUE 3BYKa

77

Pemenue 3a4a4 110 TEMC
”3ByK"

78

Ypok-uccienoBaHue
"DKcepuMeHTAIbHOE
orpezieNieHue TPaHMII
YaCTOTHI CJBIIIUMBIX
3BYKOBBIX KoJieOaHuii"

79

['poMKOCTB 3BYKa U BbICOTA
TOHA. AKYCTHYECKHI
pEe30HaHC.

80

Ypok-uccienoBaHue
"HaGaronenue u
00BsACHEHHE
aKyCTHUYECKOIo pe3oHaHca"

81

Wudpa3Byk u ynbTpa3ByK.
Kondepenuus
"Ucnons3o0BaHue
yIIBTPa3ByKa B
COBPEMEHHBIX
TEXHOJIOTHUX"

82

SHGKTpOMaFHI/ITHOG II0JIC 1
QJICKTPOMAaruuTHBLIC BOJIHbBI

83

CaoiicTBa
3JICKTPOMArHUTHBIX BOJIH

84

Ypok-koHpepeHIus




"xana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonn3oBanme
3JIEKTPOMAarHUTHBIX BOJIH
JUISI COTOBOM CBSI3H.
Panuomoxkamnus.
Kocmuueckas cBsa3p "

85

Pemenne 3amau Ha
OIpeeICHuEe YaCTOThI 1
JUTUHBI DJIEKTPOMarHUTHOM
BOJIHBI

86

DneKTpoMarHuTHasI
npupoja ceeta. CKOpoCTh
cBeTa

87

BomHoBEIE CBOIICTBA CBETA:
uHTephEepeHIUS U
nudpakys

88

JlydeBas mozenb cBeTa u
reoMeTpuuecKas ONTHKA.
Hcrounnku cBeTa

89

[IpssMmonunenHoe
pacrpocTpaHeHHE CBETa.
3armenus Connua u JIyHsl

90

3aKOH OTpaXEHUs CBETA.
ILinockoe 3epkano

91

[TocTpoenue




N300paKeHHH,
c(hOpMUPOBAHHBIX
3epKaIoM

92

[Ipenomiienue ceera.
3aKOH IPEIOMJICHUS CBETA.
[TonHoe oTpakeHue cBeTa.

93

JlaGopaTopHnas pabota
"UccnenoBanue
3aBUCHMOCTH YTJIa
MPEIIOMIICHUS OT yIiia
MaJICHHUS CBETOBOTO JTy4a
Ha TPAHHMIIC «BO3IyX-
cTexio»”

94

Ypok-uccienoBanue
"AHanu3 u 00bSICHCHHE
ONTHYECKOT0 MUpaxka"

95

Ypoxk-koHpepeHuus
"Hcnonp30BaHue MOJHOTO
BHYTPEHHETO OTPAXKEHUS:
CBCTOBOJIBI,
OIITUKOBOJIOKOHHAS CBSA3b"

96

JIvH3a, X011 Ty4deil B TUH3€E

97

®opmyJia TOHKOHN JTUH3BI

98

JlabopaTtopHnast pabota
"Onpenenenne GOKyCHOTO
pacCTOSIHUSA U ONITHYECKOMN




CWJIBI cOOMparomei JIMH3bI"

99

[Tomyuenue n3zo0paxkeHun
C MOMOMIbI0 coOuparomeit
U pacCeuBaroLEH JINH3

100

Ypok-koH(bepeHIus
"[Ipuniun nencTBus
ONTHYECKUX MPUOOPOB
(MHMKpPOCKOII, TEIECKOIL,
dotoanmapar)"

101

I'ma3 kak onTuyeckas
CHUCTCMA. BJ'II/ISOp}/'KOCTB u
JaJIbHO30PKOCTb

102

Paznoxxenue 6enoro ceera
B CclEKTpP. OnbITHI
Herotona. Cnoxenue
CIICKTPAJIbHBIX IBETOB.
Hucniepcus ceera

103

YPpOK-IPaKTUKYM
"HaGaronenue u
00BsICHEHUE OMBITOB IO
Pa3IOKEHUIO OEIIOT0 CBETa
B criekTp. [lomyuenune
0enoro 1BeTa Mpu
CJI0KEHUH 1IBETOB"

104

Omnbitel Pesepdopna u
IUTaHETapHAast MOJIEIb




aToMa

105

[Toctynatel bopa. Moaens
aroma bopa. Mcnyckanue u
MOTJIOIIEHHE CBETA
aTOMOM.

106

KBauTtel. JInneituateie
CIIEKTPBI

107

YPpOK-IPaKTUKYM
"HabGaroneHue CruiomHbIX
Y JIMHEMYAaThIX CIIEKTPOB
U3JIy4ECHHS U UCITyCKaHUs"

108

PamnoaktuBHOCTH. Anb(a-,
OcTa- ¥ raMMa-u3IIydCHHS

109

CtpoeHue aTOMHOTO sijipa.
Hyxnonnas monens
aTOMHOIO siipa

110

PanpnoaxkTtnBHEIC
npeBpaienus. M3otomnsl

111

[Iepuon nonypacnana

112

Ypok-koHpepeHIus
"Jle¥icTBUE
PaAMOAKTUBHBIX
W3JIyYEHHI Ha )KUBbIE
OpraHu3MBbI. 3aluTa OT
pPaauoaKTUBHOTO
u3iydeHus"




113

S nepuble peakyuu. 3aKOHBI
COXpaHEHUS 3apsI0BOTO U
MacCcOBOI'0 YHCET

114

DHeprus CBI31 aTOMHBIX
snep. CBsI3b MacChl U
SHEPrUu

115

Pemienue 3anau o teme
"SI nepHble peaklnH.
DHeprusi cBszu"

116

Peakium cuaTesa u
neneHus saep. Ucrounuku
sHeprun CoJiHIIA U 3BE3T

117

Ypok-koHpepeHIus
"SAnepHast sHEpreTUKA.
DKOJOTUYECKHEe MPOOIEMbI
A1epHOI 3HepreTuku”

118

IToaroroBka k
KOHTPOJIBHOW padoTe 1o
teme "Konebanus u
BOJIHBEL. CBETOBBIE U
KBaHTOBBIE SIBJIEHUS"

119

KoHTposnbHas paboTa mo
teme "Konebanus u
BOJIHBEL. CBETOBBIE U
KBaHTOBBIE SIBJIEHUS"

120

Pemenue PaCYCTHLBIX 110




TeMe "MexaHudecKkoe
nBIKeHue"

121

Pemrenne pacueTHbIX U
KauyeCTBEHHBIX 3a/1a4 10
TeMme "B3auMoneiicTBue

"

TCII

122

Penienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 10
Teme "3aKOoHbI COXPAHEHUs
SHEPruu U uMIryjnca'

123

JlaGopaTopHbie pabOTHI 1O
TeMe "MexaHuJecKkoe
nBmxenue"

124

JlaGopaTopHbie pabOTHI 1O
TeMme "B3auMoneiicTBue

n

TCJI

125

JlaGopaTopHble pabOTHI 1O
teme "IIpocTtoie
MEeXaHUu3MbI"

126

Pemrenne pacueTHbIX U
KayeCTBEHHBIX 3a1a4 110
teMe "TermnoBble
npoiecchbr”

127

Pemrenne pacueTHbIX U
Ka4eCTBEHHBIX 3a7a4 10
TeMme "Braxxuoctn"




128

Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3a7a4 110
teme "KIIJ TeruioBsIx
nBurareneit”

129

Pemenne pacueTHbIX U
KAayeCTBEHHBIX 3aJ1a4 110
Teme "3aKOHEBI
IMOCTOSIHHOT'O TOKa"

130

Pemenne pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 10
teme "KIIJ]
AJEKTPOYCTAaHOBOK"

131

JlaboparopHbie pabOTHI 11O
TeMe "3aKOHBI
IIOCTOSIHHOTO TOKA"

132

JlaboparopHbie pabOTHI 11O
TeMme "CBeTOBEIE ABICHUA"

133

PaGora ¢ TekcTamu o
TeMme "3aKOHbI COXpaHEHUS
B MexaHuke"

134

PaGora ¢ Tekcramu o
teMme "Konebauud u
BOJIHBI"

135

PaGora ¢ Tekcramu o
TeMme "CBeTOBBIE SIBJICHUS"

136

PaboTta ¢ TekcTaMH 110




teme "KBauToBas u

anepHas pusuka'

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136

24.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET



