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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIiyOJIEHHOM YPOBHE OCHOBHOM 00pa30oBaTeNbHON MPOrpaMMbl, MPECTABIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuétoM (enepaibHON padoyelt mporpaMmMbl BOCTIUTAHUS
u Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpPaBICHO Ha YIAOBIECTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB OOYYAIOIIMXCS, CTpEeMSIMXca K Oojee TIIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUW, U Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH oOydJaromuxcs. B mporpamme mo (u3uke  yIUTBIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUIHOCTHBIM U METAIPEIMETHBIM pPe3yJIbTaTaM OOyYCHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieleHue yueOHOro MaTepurana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
W3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACpKaHUA U
yu4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYaromxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®duszuka SABISIETCS  CHCTEMOOOPa3ymoIIMM I €CTeCTBEHHO-HAyYHBIX
y4eOHBIX TIPEIMETOB, MMOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBCHHO-HAy4YHYI0 KapTHHY MHpa,
NpeloCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOro METoJa
MO3HAHUS, TO €CTh CII0CO0Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa W3 TIaBHBIX 33724 (DU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
oOpa3oBaHUsI COCTOWT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha yriayOJEHHOM YypOBHE MPEINojaracT YBEPEHHOE
BIIAJICHUE CIIeYIOIUMU KOMITETEHTHOCTSIMH, XapaKTEPU3yIOITIMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4HO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMAaTh OCOOEHHOCTH HAy4YHOT'O UCCIIEOBAHUS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYUYHBIE J0KA3aTEIbCTBA IS
MIOJTyYCHUS BBIBOJIOB.

[lenmn wusyuenus GU3NMKKA HA YPOBHE OCHOBHOTO 00ImmIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro npenmera «Dduszuka» B



oOpa3oBaTenpHBIX opraHuzauusix Poccuiickoit dDenepanuu, peanu3yroIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMBbl, YTBEPKACHHON pElICHUEM
Komnernn Munucrepcersa npocseienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekadpst 2019 r. Ne [1K-4BH).

[enu n3zydenus: Gu3UKU Ha YrIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECa M CTPEMJICHUS OOy4YaIOMIMXCA K HAyYHOMY H3YUYECHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJIe MO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

(GopMUpOBaHKWE HAYYHOIO MHUPOBO33PEHUS KaK pe3yJbTaTa U3yUYEHHUs OCHOB
CTPOEHUS MAaTepUU U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpOBaHHE YMEHUM NPUMEHATH (UINUECKUE 3HAHUS UM Hay4YHBIE
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINUX SIBJICHUI;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PU3UMKK AN Pa3BUTHUS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyamymiei
npodeCCUOHAILHONW  JACSTEILHOCTH, CBSA3aHHOM C (U3MUKOM, TMOATrOTOBKA K
JanbHeleMy 0Oy4eHHIO B 3TOM HallpaBJICHUU;

¢opMUpOBaHHE TOTOBHOCTH K JaJbHEHIIEMYy H3y4YeHUI0O (U3UKH Ha
yIiyOJIEHHOM YpOBHE B pPaMKax COOTBETCTBYIOUIMX Hpoduiield oOydeHHs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUsI.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
o01ero o0pa3oBaHus 00ECIICUMBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSIX;

MpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOOB PEIICHUS PacUETHBIX M KAUECTBEHHBIX 3a]1a4, TPEOYIOUIIX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOjeNed, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HCCIIEIOBATENbCKUX YMEHMI: HAOJII0JaTh SIBICHUS U H3MEPATH
(buznyeckre BEIUYUHBI, BBIABUTATh THUIIOTE3bI U MpejaraTh 3KCIepUMEHTAIbHbIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH M MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCJIEI0BAHUSI, AHATTM3UPOBATD MOJyYEHHBIEC JAHHBIE U JIeJaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uHGpoOpMaleil (U3HNUYECKOro COIEp KaHMUS,
BKJItOUYasi THPOPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUAX (DU3UKHU, HHTEPIIPETAlUI U
KPUTHYECKOE OLIEHWBaHNE MH(POPMAINH;



3HAKOMCTBO CO cdepamu MpoPEeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
buznyecKoil HayKu.

Ha wusyuyenue ¢usuku (yriayOnéHHBIH ypOBEHb) Ha YpPOBHE OCHOBHOIO
obmiero obpaszoanus orBoauTcs 340 ydacoB: B 7 kmacce — 102 gaca (3 4daca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
yaca B HEJIEIII0).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBineHus npuponabl (IEMEHTBI COJAEpKaHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DuU3nUecKkue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuUIBI (U3NYECKUX BETUYMH.
N3mepenne @u3anyeckux Beau4HMH. OTanoHbl. Pusmueckue npubopsl. llena
nenenus. [lorpemnocts n3mepenuii. [lpaBuna Oe3onacHoro Tpyaa npu padbore ¢
71a00paTopHbIM O0OpynoBaHMEM. MexayHapoaHas cuctema enuHull. llepeBon
BHECHUCTEMHBIX eaquHHI] B equHUIBI CH.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKdM HW3Y4aloT IPUPO.Y.
EcTecTBEeHHO-HAY4YHBIM METOJl TMO3HAHMSA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HabogaeMoro aBiieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

MexaHnueckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

®duznueckre TpUOOPH U TPOIEAYpa MPSMBIX HU3MEPECHUN aHAJIOTOBBIM H
U (HPOBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OnpeneneHne UEHbI IeJIEeHUs IIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTOsIHUN.

N3mepenue momaau 1 o0béMa. MeTo 1 majeTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Tel. MeTox psaoB.

IIpoBeneHne wHccienoBaHUs IO MPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
[IapuKa, MyIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITyCKA.

Paznen 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U mMacchbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrxkeHne wuactuil BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [uddysus. BzaunmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEN W TBEPIBIX
(KpUCTaJINIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX



arperaTHBIX COCTOSIHHUSIX M MX aTOMHO-MOJIEKYJISPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6mronenue siBiieHniA, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTaJIKWBAaHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimeol.

Onenka muaMeTpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHI IO HAOJIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKECHHUS.

Pa3nen 3. JIBuskeHUe U B3aUMOAECTBHE TeJl.

Mexannueckoe gaBwxkeHue. Ilytb u nepememenue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJeHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Ten. Ckopoctb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKEHHM.
Pacuér myTu u BpeMeHU JBUKECHUS.

['paduku 3aBucMMOCTE BEIWYMH, OMNMUCHIBAIOMIMX JBMkKeHUe. OOiue
NOHATUS 00 OTHOCHUTENBHOCTH JBWXKeHUs. CloKeHHEe CKOpOCTeH Juist Tell,
JBHOKYILUXCS MMapaJIebHO.

SlBnenne unHepuuM. 3aKOH HMHEPUUHM. B3auMoaencTBHE TeNl Kak NpPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHUs Teil. Macca Kak Mepa HWHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. [ImoTHocTs BemiecTBa. CBS3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJl B eAuHuIle o00béma BemecTtBa. CMecH M CIUIAaBBI
[ToBEepXHOCTHAS ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBUs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHue cuiibl ¢ MOMONIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUSA U CHJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux minaHnerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHwusl.
TpeHne CKONIbXKEHUST U TPEHUE IIOKOs, BSI3KOE TpEHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBIKCHUS TeTa.

N3MepeHre cKopoCTH MPSIMOJIIMHENHOTO ABUKEHHUS.

HaGmroienue siBfieHrst HHEPIIUH.

Hab6nrogenue n3MeHeHusi CKOpOCTH MpU B3aUMOICHCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJEHCTBHIO TEJL.

CrnoxeHue CHJl, HalPaBJICHHBIX 10 OJHOW IPSIMOIA.

Jlabopamopnsie padomul u onsimel.



OrnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOMIIS U TaK Jiajee).

OnpeneneHue cpeaHEd CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOUW IUTOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHPYIONIME 3aBUCHUMOCTh pACTsDKCHHS  (AedhopMarivm)
NPY>KUHBI OT MPUII0KEHHON CHUIIBL.

OnbITel, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbI TPEHHUSI CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUIUXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBEJIMYEHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH [IaBJIEHHS ra3a OT OObEMAa U TEMIEPATYPBHIL.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razamu. 3akoH [lackans.
[THeBMaTHUECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  [JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y eTponcTBO BOJOIIPOBOA.

Atmocdhepa 3emmn u atrmocdepHoe nasieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3aAylHON oOonouku 3emyd. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTU M ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cioBUe BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [lnapanue ten. BozmyxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTbH JAAaBJIEHUA ra3a OT TeMIEPATypPHI.

[lepenaua naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

I'mppasinueckuil mpecc.

[IposiBrieHne neMcTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJia U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIBI BECY BBITECHEHHOU KHUJIKOCTH.

VYcnoBue miaBaHus TE: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnsie padomul u onsimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJie OT 00bEMa MOTPYyKEHHOU B
JKUJIKOCTh YaCTH Tea.

OrnpeienieHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIECH Ha TEJIO, MIOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIONIEH CUJIbI, JEHCTBYIOIIEN Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIPEEIICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zgeua S. Pabora 1 MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JjIsl CHJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJHUCHIACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [Ipasuio
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUsS pbluara K OJOKY. «30J0TOe
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas dsHeprusi. KuHeTmueckas ¢ TOTCHIMAJIbHAS SHEPrUsl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYrOW. 3aKOH COXPAHEHUS
Y MIPEBPALCHUS DHEPTUU B MEXaHHKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

HccenenoBanne yciioBHM paBHOBECHS pblyara.

N3mepenue KII/[ HaKITIOHHOW MIIOCKOCTH.

N3yuenune npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU NP MOABEME TPY30B MPH MOMOIIU
MOABYKHOTO OJIOKA.

N3ydeHne 3aKkoHa COXpaHEHUSI MEXAHUYECKON YHEPIHUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHS.

OCHOBHBIEC TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OTBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. ['paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHNA. TEeXHOJOrnyh MOJIy4YeHUs] HCKYCCTBEHHBIX anMa3oB. OObscHEHue
CBOMCTB T'a30B, KUIKOCTEH W TBEPABIX TET HA OCHOBE IMOJIOKEHUM MOJIEKYJISIPHO-
KHUHETUYEeCKOW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAaYyMBaHUE, KAWLUISIPHbBIC
ABJICHHs. TEIIOBOE€ pacUIMpEHHE M C)KaThue. 3aBUCUMOCTb JaBJICHHS rasa oOT
00BEMa, TeMIepaTyphbl.

Temmneparypa. CBsi3b TeMHEpPATypbl CO CPEAHEN KUHETHYECKOM JHEPTUEH
TEIUIOBOTO JIBM)KEHUS YacTull. TeMnepaTypHbIe IIKaJbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OSHEpruu:
TeIIonepeaaya 17§ COBEpLICHNE padoTHI. Bunsl TEILIONEPENAUH:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyueHHe. Buipl Teronepenayn B NpuUpoae U
TexHuke. HeoOpaTUMOCTh TEIOBBIX MPOIIECCOB.

KonnuectBo Temnotel. YaenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH U
TEIJI0BO€ paBHOBecue. 3akoH HbploToHa-PruxmaHna. YpaBHEHHE TEIIOBOTO OajlaHca.

[InaBiieHHE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPATypbl  KUIEHUS  OT
aTMoc(epHoro aaBieHUs. HacbIleHHBI ¥ HEHACHIEHHBIM Tap. BiaxHOCThH
BO3/yXa.

DHEprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TeroBeix aBurateneit. KIIJ TemoBoro nBuraress.
TeruioBple ABUTaTEIM M 3alMATA OKPYXKAIOLIEHM cpenpl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

Habntogenue sBJIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAayuMBaHUS W
KaNMWUISIPHBIX SIBIICHUMU.

Habiroienue TenaoBoro pacimpeHus Tedl.

W3meHeHne naBiieHUs rasa Npu HM3MEHEHMH OOBbEMA M HarpeBaHUU WU
OXJIQXKJECHUU.

[IpaBuna n3aMepeHus TeMiepaTyphl.

Bunae! Tennonepenayu.

OxJtayKIeHUe pHU COBEPLIEHUH PaOOTBHI.

HarpeBanue npu coBepiieHnn paboThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



Habnronenue kuneHusl.

HaOnroienre nocTosIHCTBA TeMIEPATYPhl MPH TUIABICHUU.

Mojenu TennoBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenre TteMmmepatypbl IpU MOMOIIMA KUIKOCTHOIO TEpPMOMETpa H
JlaTYuKa TEMIIEPATYPBL.

OnpIThl MO HaOJIOEHUIO TEIJIOBOTO pPACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IIIPHUILA.

UccnenoBanre 3aBUCUMOCTH JaBJCHUA BO3JyXa OT €ro o0béMa H
TEMIEPATYPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEH DSHEpruM Tejla B  pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBICHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OrnpeneneHue KoJUYecTBa TEIIOThI, MOJTYYEHHOTO0 BOJOW MPU TEIIO0OOMEHE
C HArpeThIM METAJUIMUYECKUM LIHJIMHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HetoToHa-Puxmana).

Onpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIIapEHUs.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. [[Ba poaa 3ieKTpUUYecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKkoH KyroHa.

Onekrpuyeckoe mnosie. Hanpsk€HHOCTH sieKTpuueckoro mnoiis. IlpuHnmm
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYINPOBOJAHUKH. 3aKOH
COXPAHEHHUSI JNEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA H3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

Onextpuyeckas uenb. Cuina Toka. DNEKTPUUECKOe HanpsHDKEeHUE. AMIIEpMETp
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOoKa. CONpPOTUBIIEHUE MPOBOJHUKA. Y IEJIBHOE



CONpOTHUBJIEHUE BemiecTBa. 3akoH OMa juis yuactka nenu. IlocinenoBarenbHoe U
napasuielibHoe coeuHeHne MpoBOAHUKOB. D/]C B 1lenM MOCTOSHHOTO TOKA. 3aKOH
Oma mia nonHod nenu. [IpaBuna Kupxroga. Pacd€r mpocThIX 3IEKTPUUYECKUX
nerneii. Heauaennsie 3j1eMEHTEI.

PaGota ©u MOIIHOCTH BJEKTpUYECKOrO ToOKa. 3akoH Jlxoyns-JleHua.
DNeKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHOe Ton€ 3JIEKTpUdeckoro Toka. OnbeiT  Amrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHUTHOrO TOJS Ha
MpOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeleineHue €€ HampaBJICHUs.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VCHoJIb30BaHHWE 3IEKTPOABUTATENCH B
TEXHUYECKUX YCT-POUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekTpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHeparop. Cnoco0b1 MOJTYy4YECHUS AIEKTPUYECKOU SHEPIUMU.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHMKAX DJHEPTrUU. DKOJIOTUUYECKHUE
po0IeMbl SHEPTETUKH. TOIIMBHBIE JIEMEHTHI U SJIEKTPOMOOHIIH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.

DNeKTpocTaTHiecKast HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MoaenupoBaHue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C IMOMOIIBIO
OyYMa’KHBIX CyJITAHOB.

[TpOoBOHUKH M TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mepeHune CUItbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HANPSAKEHUS BOJIbTMETPOM.

PeocraTt 1 MarazuH COpOTUBIICHUM.

B3aumopaencTBrE MTOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH PA3ACICHUS MTOIOCOB MATHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarHuTtHOE 1ose Toka. DJIEeKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb MOCTOSHHOIO TOKA.

Omneitel @apajes.

DIIEKTPOTreHEPATOP NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

OnbITel 10 HAOTIOACHUIO DSJCKTPHU3AIMU TEI MPU CONPUKOCHOBEHHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOAHUKH H
JTVRJIEKTPUKHU.

COopka u ucrbITaHUE FIEKTPUUECKOH 1IETIH TOCTOSSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD JJIEKTPUYECKOTO CONPOTHUBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OmnpeneneHue y1eapHOT0 CONMPOTUBIEHUS IPOBOIHUKA.

[IpoBepka mpaBuja CJIOKEHHUS HANPSOHKEHUHM TMPU  TOCIEI0BATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIBl TOKAa IPU IAPAJUIEIBHOM COEIMHEHHUH
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHSI HICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKOoHA OMa [J1s TOJTHOM 1eNu.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEITMHEHHBIX 3JIEMEHTOB (JIaMIIbl
HAKAJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue AeMCTBUS DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYILIKH C
TOKOM M MarHuTa OT CHWJIBI M HallpaBJI€HUS TOKA B KAaTyLIKe M OT HAJIAYUSA
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIIKE.

N3yuyenue neiicTBUS MAarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

KonctpyunpoBanue u nuzyderue paboThl 2JIEKTPOIBUTATEIS.

N3mepenne KII/] anexkTpoaBUraTenbHOM yCTAHOBKH.

OnpITBl MO UCCJIENOBAHHUIO SIBJIEHUA SJEKTPOMArHUTHOM  MHAYKIUH:
UCCIIENOBAaHUE N3MEHEHUI 3HAUEHUS U HAMIPABJICHUS MHIYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nea 8. Mexannueckue siBJCHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBH)KECHHS.

BekTopHbI€ BEIMUMHBI, ONEpALlUK C BEKTOpaMU, MPOeKMU BekTopa. Paauyc-
BEKTOpP MATEPUAIIBHOW TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JBMKeHUEe. HepaBHOMEpHOE TMPSMOJIMHEWHOE JIBUKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTb TeJIA IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JABWKEHUE. Y CKOPEHHUE
cBoOoaHoro naaenus. OnsITel ["anumies.

['paduueckas mHTEpHIpeTallMs YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MIEPEMEILICHHS IS IPSIMOJIMHENHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOT0 MOl YIIOM K TOPU30HTY.

JIBMKEeHHE 10 OKPY>KHOCTHU. JIMHEHHAs: CKOPOCTh, YIII0Basi CKOPOCTh, MEPUO]T
U 4acToTa OOpalleHus] IpU PaBHOMEPHOM JIBH)KEHUU MO OKPY>XKHOCTH. CKOPOCTh U
YCKOPEHHUE IIPU JBUKEHUU 110 OKPY>KHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYOIIAs cua.

[IepBbiii 3axk0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHJIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoaduimeHT tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH IO IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnm m noabéMHas cuna Kpbula. COBpEMEHHBIE JIETATENBHBIE
amnmapatbl, CyJa Ha TMOJBOJHBIX KpBUIbSIX, AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOUIISX. [[BIKeHHe 1moe31a Ha MarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BMXKEHWE TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie TiaHer Bokpyr Comuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HEBECOMOCTD M MEPETPy3KHU.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LleHTp TskecTw.

Nmnynec Ttena. M3meHenue wumimynbca. HMMnynse cumbel. Yopyroe u
HEYIIPYroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
Tperust. CBs3b dHEpruu u padbotel. [loTeHnanbHast SHEPTHs Tena, MOJHATOro Hajl
MIOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus c:KaTtou npykuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS U COXPAHEHUS
MEXaHHYECKON YJHEPTUH.



Jemoncmpayuu.

HaOnroienre MeXxaHU4YeCKOTO JBHXKEHHUSI Tella OTHOCUTENIBHO Pa3HBbIX Tel
OTCUETA.

CpaBHeHHE MYTeHM M TPaeKTOPUU JIBMXKECHHS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIFHO Pa3HbIX TEJI OTCYETA.

N3MmepeHre CKopoCTU U YCKOPEHUS NPSIMOJIMHEIHOTO JIBUKECHMUS.

HccnenoBanrie Npru3HaKoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue aBrKeHUs Teia Mo OKPYKHOCTH.

Halmronenne MeXaHMYeCKUX SIBICHUM, MPOUCXOAAIIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUH OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
MHEPIMAJIbHBIX CUCTEMAX KaK MOATBEPKICHUE MPUHITUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl U JEUCTBYIOIIEH HA HETO CUJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEIL.

N3MeHeHue Beca Tela Mpu YCKOPEHHOM JBUKECHUH.

[lepenaya uMIryabca pu B3aUMOJEHCTBUH TEL.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHue UMITyJIbca Mpu a0COJIFOTHO HEYNIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHre UMITYJIbCA IPU YIIPYTOM B3aWMOJICHCTBUU.

HaOmnronenne peakTUBHOTO JBUKECHUS.

CoxpaHeHue SHEePTUU MPU CBOOOTHOM MaICHHH.

CoxpaHeHue SHEPTrUM NP ABUKEHUHU TeJa MO ICHUCTBUEM MPY>KUHBI.

Jlabopamopusie pabomul u onvimel.

KoHcTpyupoBanue TpakTa sl pa3roHa W JaJIbHEHIIEro pPaBHOMEPHOTO
JBIDKCHUS IAPUKA WIN TEJICKKH.

Onpenenenne CpeaHEW CKOPOCTH CKOJIBKECHHSI OpycKa WM JIBHDKCHHS
[IaprKa 1o HaKJIOHHOM IJIOCKOCTH.

OnpenienieHue YCKOpPEHHUs Tejda MpU PABHOYCKOPEHHOM JBIKEHHHU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHHM IIPU PaABHOYCKOPEHHOM
JIBMOKCHUHN O3 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTH MyTH OTHOCATCS KaK Psijl HEYETHBIX YUCENI, TO BpeMEHA OIMHAKOBHI.

HccnenoBanue ABUXKEHUS TeJia, OPOIICHHOTO MOJI YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHU JepopMaIiiy Mpy>KUHEI.

Ornpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YNPYTOCTH MpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHU: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinysxennbie konebanus. Pesonanc.

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpaimienue sHeprum mnpu
KO0JIeOATEIILHOM JIBUKEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpQepeHius u qudpakius. J[JmHa BOJTHB U CKOPOCTD €€
pacripocTpaHeHus. MexaHuuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3ByK. Pacnpoctpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u ynbTpa3Byk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpauuu.

HaOnronenne kosjeO0aHMii Ten mON JNEUCTBHEM CHIBI TSKECTU W CHJIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOGmroienne BeIHYXICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHnue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJICIIH).

HabGmronenune nntepdepeHiiuu u 1uppakiiuv BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pEe30HaHC.

Jlabopamopnsie pabomel u onvimel.

OmnpeeneHue 4acTOThI U NMepUojia KojaeOaHni MaTeMaTHYECKOTr0 MasTHHUKA.

OmnpeneneHue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTH TIepuoja KojieOaHUM Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/ia KOJIeOaHUH MPY>KMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TepHOJa KOJeOaHUW TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MacChl Tpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MacCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.



Pasznen 10. DiiekTpoMaraHuTHoOe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBoMcTBa
AIEKTPOMArHUTHBIX BOJH. lllkayna »JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBS3b.

OnexTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHsL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurtepdepenius u nudpaxius cBera.

Jlabopamopnvie pabomul u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOJIIOAEHUIO UHTEP(EPEHIIMH U AUPPAKIIMU CBETA.

Paszgeua 11. CBeroBbIe SABJICHUS.

JlyueBas MoJzenb cBe€Ta W TE€OMETpUYecKas oNnTuka. VCTOUYHHMKHM CBerTa.
[IpsmonuueliHOEe pacnpocTpaHeHue cBeta. 3atMeHus ComHna u o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cBeta. I[loctpoeHue
M300pakeHni, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeTa. 3aKOH MpesioMmiieHus cBeta. [loHoe oTpaxeHue cBera.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonm mnyuerr B JuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bru3opykocTh U 1aIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HpetoTona. Croxenwue
CHEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Hemoncmpayuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tomyyenune n300paxxeHuit B IIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XO0J Iy4der B pacCenBaIOIIEH JIMH3E.

[Tommydenune n300pakxeHUuid ¢ TOMOIIBIO JIUH3.

[Tpunuun geiictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

Monens riasa.



Pa3noxenue 06e1oro cBera B CIEKTP.

[Tomyyenue O0emoro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH yIVIa OTPaXEHUST CBETOBOIO Jydya OT yIJia
MaJICHUS.

N3yueHue CBONCTB N300pAKEHUSI B INIOCKOM 3€pKalle.

HccenenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIIEHUS OT yTJIa MaJeHUs CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Toy4yenune n300paxeHuit ¢ TOMOIIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenne (POKyCHOro pacCTOSIHUS M ONTHYECKOW CHJIbI cOOMparoleit
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATUIO LIBETa MPEIMETOB NpU HX HAOIIOACHUM Yepes3
L[BETOBBIE (PUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHHS.

OmneiTel Pe3epdpopna v minanerapHas moienb atoma. Mojnens atoma bopa.
HcnyckaHue u NMoriomeHne cBeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PagnoaktuBHoCcTh. Anb(a-, 6eta- u raMma-uznyyeHusi. CTpoeHHue aTOMHOTO
anpa. HyxioHHas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix siaep. JleicTBue paauoakTUBHBIX
U3JTy4eHHUI Ha )KUBbIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOTO M MACCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus spep. Mcrounumkm sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJIOTMYECKHE MPOOJIEMbl SAEPHONU SHEPTETUKH.

Jemoncmpayuu.

CreKTpbl U3ITy4YEeHHSI U MTOTJIOLICHUS.

CrHeKTpbl pa3IMYHbIX Fa30B.

CnekTp Boaopoa.

Hab6nronenue Tpekos B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUIUX U3ITYYEHUH.

Peructpanus uznydeHus NpupoOaHbIX MUHEPAJIOB U MPOITYKTOB.

Jlabopamopnsie pabomel u onvimel.

HabnrogeHue CrionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPIMH YACTUIIBI 110 TOPMO3HOMY IYTH
(mo dhoTtorpadusam).

W3mepenne paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001HAKOIIHIT MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOINI MOy TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
u  0000mEeHWS TPEIMETHOTO  COACPKAaHWSA ©  OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pU3MKu yriayOnEHHOTO YpOBHS, a
TaKKe JJIs1 HOJArOTOBKU K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HUKE.

B mpouecce wu3ydeHus MAAHHOTO MOIYJ pPEAIM3YIOTCA W IOJYy4aroT
JanbHEWIee pa3BUTHE Y4eOHbIE JEHCTBHUS, OOECHEeUMBaIONIME JOCTHKCHHE
OpEeIMETHBIX M METalpeJIMETHBIX pe3ylbTaToB o00yueHus, (OopMUPOBaHKE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUIM Ha OCHOBE
IPUMEHEHUsI (U3NYECKUX 3HAHUN, MCCIIENO0BATENbCKUE IEHCTBUS (BBIIBHIKEHUE
TUIOTE3, MTOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAIN3 JAHHBIX U
MOJTyYE€HHUE BBIBOJIOB).

[IpeanoututenbHO (OPMOI  OCBOEHHS MOAYJIA ABISIETCS MPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeIioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYasi pabOThI U OMBITHI U3
NEepeYyHel K paszfenaM Kypca) B YCIOBUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl MO €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

pa®oTy HaJ rPyNIOBBIMU WM UHIUBUAYAIbHBIMU IPOEKTAMU, CBSI3AHHBIMHU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIBLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3aaHdsl PAa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBINOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENIEHb TOTOBHOCTU O0YYaIOLINXCS
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yuyenue (u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 0011Iero 00pa3oBaHUs
y oOyyatomierocs OyayT copMUpOBaHBI CIIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e l)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTIXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3HKOB;

o 2)2parxcoanckozo u OyxXo08HO-HPABCHEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3THUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIBHOCTH
Y4YE€HOrO;

e 3)ICmemuuecKo20 60CNUMAHUA:

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

e 4)uyennocmu HAy4YHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKH KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTHHM, BAXKHEHIIEH COCTAaBIAIOLIEH
KYJbTYPBI,

OpUEHTAalUsl B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJIBI;

pa3BUTHE HAY4YHOM JHOO03HATEILHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e S)popmuposanun Kynomyput 300p06ba U IMOUUOHATILHO20 O1A2ONONYUUA:

OCO3HAaHUE IIEHHOCTH Oe30macHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJAOBAHHEM B
JIOMAIITHUX YCIIOBHSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeJaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YyYacTH€ B pPEIICHHM MPaKTUYECKUX 3a7ay (B paMKaxX CEMbH,
oOpa3oBaTeILHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIUaIbHOM
HaIpaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIEe U PU3NUYECKUX 3HAHMIM;

MHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa TMPUMCHECHHE (PU3NYECKUX 3HAHWHN IS peIieHUs 3aaad B
0o0JacTH  OKpy’Karomieil cpeipl, IUIAHUPOBAHUSA TMOCTYNKOB M OIICHKA UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K UBMEHANOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHO
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANTPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4epe3 MPaKTHYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYITUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTpEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BAaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHHS HAa OKPYXKAIOMIYI Cpexdy,
BO3MOYKHBIX TJIO0QTHHBIX TTOCIIECTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOEHHS MNpOrpamMMbl MO (PU3UKE HA YPOBHE OCHOBHOIO
oOmiero oopazoBanus y o0ydaronierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUCOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISTHBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBHUS.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBUS
ba3oBble 1ornueckue aAefcTBU:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(sBNIEHMI ), KJIaCCU(PUIIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3UICCKUX
SBJICHMA M TIPOIIECCOB, JI€NIaTh BBIBOJbBI C HCIOJIb30BAHUEM JIEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpAThH CIOco0 pemieHus yueOHo (u3nueckor 3agadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY ONBIT, HECIOMXHBIM
bu3HYeCcKuil SKCIIEPUMEHT, HEOOIIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

OIICHMBATh Ha IPUMEHUMOCTH U JOCTOBEPHOCTh MH(OPMAIIUIO, TTOTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYyIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX PA3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh PA3JIUYHBIE METONbl, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU WU JAHHBIX C YUETOM MPEIJIOKEHHON yUeOHOHN (hrU3UIeCKOit
3a/1aui;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OpPMAIIHIO
Pa3JIMUHBIX BUJOB U (DOPM TIPEACTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMAIMKM TIO KPUTEPHSIM, MPEIJIOKECHHBIM
yUHUTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMabHYIO  (OpMy  MpEICTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIaeMble 3a7a4d HECJIOKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBHUS:

B XOJ€ OOCYXJeHHs YydeOHOTro MmaTepuasa, pe3yJbTaToOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HALEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIIOCTABJIATh CBOM CYXJIEHHUS C CYKICHUSIMH JIPYTMX yYaCTHUKOB AMAJIOra,
OoOHapyXUBaTh Pa3IM4YUE U CXOACTBO MO3UIIUIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BBIMOIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodIembl;

NPUHUMATDH LEIU COBMECTHON JEATENIbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: pACHpeNeNsiTh pOoJid, OO0CYXIaThb MNPOLECChl U Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITOJIHATH CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIUHHPYS CBOM MACWUCTBUS C JAPYTUMH YJICHAMU
KOMaH/1bl;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOMMNA TPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CUTYAIHIX, TPEOYIONTUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHATHE PEIICHUS B TPYMIIC, IPUHSATHAC PEIICHUH TPYIIITON );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NUECKON 3adaud WK
IJIaH HCCIEOBaHUS C YYETOM HWMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpejiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYaIluH M TIpe/jIarath IjiaH e€ N3MCHCHHUS,

OOBSCHATh  TPUYHMHBI  JIOCTHXKEHUS  (HEIOCTH)KEHHS]))  PE3yJbTaToOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJIE B XOJ BBITIOJIHCHHS
(GU3MYECKOr0 HCCIEAOBaHUS WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIINXCS CUTYaIlUi, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro YesI0OBeKa B XOJE CHOopa WM JTUCKYCCUM Ha
HAy4YHYIO TeMY, TOHUMATh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.

MIPU3HABaTh CBOE MIPABO HA OIIMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPaBO JAPYTroro.

ITPEAMETHBIE PE3YJIBTATDBI

K xoniy oO0y4eHus ¢ 7 Kiacce npeaMeTHbIE pe3yIbTaThl HA YIITyOJICHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUH:



WCITIOJIB30BATh MOHATHUS: (PU3NYECKUE W XMMHUYECKHUE SBIICHUS, HAOIIOCHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHHIBI (U3HMYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHhIE COCTOSHHUS BemecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAs cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIAIONIUECS COCY/IbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEMIOBOE IBMKCHHE YaCTHI]
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIHS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEP/BIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KHAKOCTSIMU W Tra3amH, aTMoc(epHoe
JIaBJICHKE; TIJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh — NPOSIBICHHE  M3YYECHHBIX  (U3HUECKUX  SIBJICHUH B
OKpYy’KaroleM Mupe (B TOM 4Yucie (PU3nuecKue SIBICHUSI B MPHUPOJE: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTHU, TPEHUS, YIPYTOCTH B MPUPOJAEC U TEXHUKE, BIUSHUE aTMOC(EpPHOTO
JIABJICHUSI Ha >KMBOW OpraHu3M, IUIaBaHHE PbIO, pblYard B TeJie YeJIOBEKa), MpuU
TOM TIEPEBOJUTH MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE
CBOMCTBA (IpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeNl W (DU3UUYECKHUE SIBJICHUS, UCIOJb3Ys
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMS, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIA TSDKECTH, BEC Teja, Cujia TPEHWUS,
JaBlieHUuEe TBEPIOTO Teja, JaBJICHUE CTOJI0A >KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbI, KO3 UIIUEHT
MOJIE3HOTO JICUCTBUS MEXAaHU3MOB, KUHETHUECKasl U TIOTCHI[MAIbHAs DHEPTHsl), IPU
OMHMCAHWUH TIPABHJILHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIh3YEMbIX BEIIMYUH,
uX OOO3HAUCHUS W EOUHUII (U3UYECKUX BEITUYUH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BEJUYUHY C IPYTUMH BEIUYUHAMU, CTPOUTH
rpadyKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3UYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUjia CI0KEHUs1 Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXpaHEHWsS MEXaHMYECKOW HSHEpPruu, NpH STOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alHMCBhIBATh €ro MaTeMaTHYECKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SBJICHUM, BBIJEIATh IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PU3NIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUS yYeOHBIX 3a/1a4;

OOBSCHATh (PU3UYECKHUE SIBICHUS, TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTUPOBAHHOIO XapakTepa, MU pellaTh
KaueCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyIOUIMe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (U3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJIEKBATHYIO
(bu3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTMYECKYI0 IENOYKYy PpacCyXJIEHUH C ONOpOod Ha M3yYEHHBbIE CBOWCTBA
(u3nyeCKuX SIBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemars pacuéTHble 3aAauu (B 2—3 IEHCTBUSA) MO M3y4yaeMbIM TeMaM Kypca
(¢u3uKyY, BIOMpas aIeKBaTHYIO (PU3HYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 (GOpMyJI, CBA3BIBAIOIINX (PU3NUECCKUE BEIMYMHBI, 3aMMHUCHIBATh KPATKOE yCIOBHE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEJAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyd, MHCIIOJIb30BATh
CTIPaBOYHBIE JaHHBIC, MMPOBOJUTh MAaTeMaTHYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HAueHUs (DU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MUECKOW BEIWYMHBI, MOJYYCHHOW MTpPH pPEUICHUH
3a]a4H;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXHO pPEHIUTh MpPU OMOIIU
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOUYHBIA CIOCOO peIICHHs, B
ONMCAaHWU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), MHTEPIPETUPOBATH NOJYUEHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DPU3UYECKUX SIBICHUN WM (QU3MIECKUX
CBOMCTB Tenl (nuddy3us, TEIMIOBOE PACIIMPEHHE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACWCTBUU TeJN, Mepeadya JaBICHHS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHUE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANOIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3ysibTaTax HaOJI0IEeHUH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyoBaHus U GOPMYITUPOBATH BHIBOIBI,

NPOBOJANTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, TPOMEXYTOK BPEMEHH, Macca Tesa, 00bEM Telna, Chila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJIOTO Teja, CUja TPEHHUS CKOJBXEHMS, JaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOLIas Ha MOTPY>KEHHOE B >KHUJKOCTh
T€I0, KOAP(PPUIMEHT TOJIE3HOTrO0  JIEWCTBUS  NPOCTHIX  MEXAaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCUPOBATH IMOKa3aHHUsI MPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMYMHBI C TIOMOIIBIO YCPEAHEHUS PE3YIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKuX BETUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Te€l U HE3aBUCHUMOCTH CHUJIbI
TPEHMsI OT IUIOIIAJM COINPUKOCHOBEHHUS TEJ, CHUJIbl YNPYTrOCTU OT YJJIMHEHHUS
NPYXHUHBI, BBITAJKUBAIONMIEH CHIIBI OT 00BbEMa MOTrPYXKEHHON 4YacTU Tela U OT
IUIOTHOCTU KHUJAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO0, YCIOBUM IJIaBaHUS TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneMm (GOpMyJIMpOBaTh 3afadyy W TUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAaHUEM HWHCTPYKIUHU,
MPECTaBIISITh MOTYYCHHBIE 3aBUCUMOCTH (DPM3HUECKUX BEJIUYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJbTaTaM
UCCIIEIOBaHMUS;

coON0aTh TMpaBWia TEXHUKM O€30MacHoro Tpyna mpu paboTe cC
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUIECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, CcOOOLIaloIIMecss COCynbl, OapoMeTrp, phlyar,
NOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYECHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OmUcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, ApEOMETpP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TPOLECCOB IpHU
pelieHny Yy4eOHO-PaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUISI OOECTICUEHUS
0e30MacHOCTH MPHU OOpAaIllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUsI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXaroUIEn Cpee;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB UH(pOpMAINKU (PU3UUECKOTO CONCPKAHUS B
HNuTepHeTe, caMOCTOSTENbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMyTEM CpPAaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBLICIATH
uHpOpMaIMIO, KOTOpas  SBJSIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIONIb30BaTh MPU BBHIMOJIHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpPaBOYHBbIE MaTepUaibl, PeCypChl CETH
WuTepuer, BnaneTs npuéMaMu KOHCIEKTUPOBAaHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBbIE KpaTKHE€ MUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3UYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJIMYHO JeNaTh KpaTKUe COOOIMIEHUS O pe3yJbTaTaxX MPOEKTOB MM YYEOHBIX
UCCIICOBAHUM, MPU STOM TPaMOTHO HCHOJIb30BAaTh HM3YYEHHBI MOHATUHWHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTAIINECH;

OpU BBIIOJHEHUH YYEOHBIX IPOEKTOB U UCCIENOBAaHUM pacHpenesiaTh
00s13aHHOCTH B TPYyMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/ladyaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJe€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYNIBl, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJCHCTBHUE,
YUHUTBIBASI MHEHUE OKPYXKaIOIIUX.

K koHly oOydeHus ¢ 8 knacce npelIMETHbIE Pe3yJbTaTbl Ha YriyOJIEHHOM
YPOBHE JI0OJKHBI OTpaXxaTbh CPOPMUPOBAHHOCTh y 00yYarOIIMXCS YMEHUI:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUSA BEIIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIe Tena, HACBIIIEHHBI W HEHACBIIICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA DJJIEKTPUYECKUN 3apsl, IPOBOIHUKH,
NOJIyIIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN ITOCTOSTHHOTO TOKA, AJIEKTPUYECKOE U
MarHUTHOE TOJIsl, ONTHUYECKass CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNPU
pEIICHUH YYEOHBIX U MPAKTUUYECKUX 3a/a4;

YBEPEHHO pa3linyaTh SBJICHUS (TEIJIOBOE pacCLIMpEeHHe (CKaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBaHUE, KalWUISPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAIUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHEe, CIOCOObI
Terionepeaayu (TermIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUEHHUE), TEIUIOBbIE MOTEPH,
ANEKTpU3alUs TEJ, B3aUMOJCHCTBUE 3aps/iOB, JACHCTBUS SJIEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
IIPOBOJHUK C TOKOM) II0 ONHMCAHMI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHHE;

pacno3HaBaTh ~ NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpyXkatomieM wmupe (B TOM 4ucie (U3HYECKUE SIBICHHUS B MPHUPOIE:
NOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAIBI B IPUPOJE,
uznyuyenue CoiHia, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBIICHUS B aTMocdepe, SIEKTPUUYECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Aperd MoIH0COB, POJIb MArHUTHOTO
noyist JUisl KU3HM Ha 3emMJjie, MOJSIPHOE CHSHHUE), TPU HSTOM MEPEBOAMTH



OPAaKTHUECKYI0 3a7ady B y4eOHYIO, BBIACNATh CYLIECTBEHHbIE CBOWCTBA
(mpu3Haky) HU3HMUECKUX SIBICHMUIA;

OIKCHIBaTh M3YYCHHBIC CBOMCTBA TEN W (UIUYECKUE SIBICHUS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yjeibHas TEIJIOEMKOCTh BEIECTBA, YJENbHas TEIIoTa
IUIaBJICHUS, YJElbHAas TEIUIOTa MapooOpa3oBaHMs, yJeldbHAas TEIUIOTAa CrOpaHus
TOIINBA, KOA()(PUIIMEHT MONE3HOTO ACUCTBUS TETUIOBOM MAIIMHbBI, OTHOCUTENIbHAS
BIQXHOCTh BO3/yXa, DJEKTPUYECKHM 3apsii, Ccujla TOKa, DJIJIEKTPUUYECKOe
HaIpsHKEeHUE, COMpOTHBICHHE NpoBoAHMKa, DJ[C B 1enu MNOCTOSHHOTO TOKa,
AIIEKTPUYECKOE YJIENbHOE CONpPOTUBJICHHE BEUIECTBA, padOTa U MOUIHOCTh
AIEKTPUYECKOr0 TOKA), MPY OMUCAHUU PABUIIBHO TPAKTOBATH (PU3NYECKHUIA CMBICT
UCIIOJIB3YEMbIX BEJIHMYMH, MX OOO3HAYEHUsT M €IUHULBI (PU3NYECKUX BEIUYMH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH IpadvKi U3yYCHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BEJIMUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa, NpUHUMI CYNEPIIO3ULIHMH 3JIEKTPUUYECKUX I10JE€H, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma 715 MOTHOM 1eNH, 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpaHEHMsI 3HEPIHM, MPU ITOM pa3auyaTh CIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJEJATH IPU OTOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBa
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOJICIHU JJIsl O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUs YUEOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyIoUIHe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAYCHUU (PU3MUYECKHX BEJIMYHWH, [P 3TOM BBIOMPATH aJIeKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYI0 ILIEMOYKY PACCYKACHUM C OIOPOM Ha M3YYEHHBIE CBOMCTBA
buznyecKux sBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (PU3MKH, BHIOMpas aJieKBaTHYIO (PU3NYECKYI0 MOJAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJI, CBA3BIBAIOIUX (PU3MUYECKHE BEIUMYMHBI,
3alKMCBIBATh KPATKOE YCJIOBUE M Ppa3BEPHYTOE PEIICHUE 3a/1ayd, BBISBIAThH
HEJOCTAIONINE WIN U30BITOUHbIE JaHHbIE, 000OCHOBBIBATH BHIOOP METOAA PELICHUS
3a/layd, MCHOJb30BATh CIPABOYHBIE JaHHbIE, MPUMEHATH METOJAbl aHAIM3a
pa3MepHOCTEH, UCMONb30BaTh TpaduuecKre METOAbl PelIeHUs 3aj]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEACNATh Pa3MEPHOCTh
bu3nyeCcKOil BETUYUHBI, MTOTYYCHHON MPU PEIICHUH 33/1a4H;

pacrno3HaBaTb MpPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOLIH
(¢u3nyeCKuX METOAOB, M NpeyiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHWM  HCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEANOJIOKECHHE
(rumnoTesy), MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yIbTAaT;

IPOBOAUTD OMBITHI [0 HAOIIOAECHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KamWUISIPHBIE SIBJIEHMS, 3aBUCUMOCTb HaBJICHUS BO3JyXa OT €ro
o0béMa W TeMmepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMS (HArpeBaHus) MpH
U3Iy4eHUH OT LIBETa H3JIydaroumed (MOrJomarnieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIUM €€ MOBEPXHOCTH,
IIEKTPU3aLUs TEJI U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJIN3alUsl MATHUTHBIX MOJIEN MOCTOSIHHBIX MATHUTOB,
JEHUCTBUAS MAarHUTHOTO TOJIA HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJBUraTesl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
NpeanojokeHue (rumoredy) O  BO3MOXHBIX — pe3yibTaTax  HAOJIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyJoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

IPOBOJUTH TMPSAMbIE U KOCBEHHbIE HW3MEpPEHHs] (U3MUYECKUX BEITUUYHMH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO3[yXa, CHUJIa TOKAa, HAaIpPSKEHUE,
yAenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTHBIICHHWE MPOBOJHUKA, paboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LIHPPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, GUKCHPOBATH MOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TIOMOUIBIO YCPEAHEHUS
PE3YyJbTATOB CEPUM U3MEPEHHI U OLIEHUBATH IMOTPEITHOCTh U3MEPEHUM;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0b&Ma M HarpeBaHUs WU
OXJIQXKJICHUS, UCCIIEOBaHUE SIBJICHUS TEIII000MEHA MPU CMEILIMBAHUY XOJIOJHOU U
ropsiueii  BOABI, 3aBUCUMOCTH CONPOTUBIIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS M YACJIBbHOIO COMPOTHBJICHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOLIET0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIIBHOIO U IMAPAUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C yuuTeneM (OpMyIMpOBATh 3aadyy W TUIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAJbHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPECTaBISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTb BBIBOJABI IO pe3yibTaTraM
UCCIIEJOBaHMSI;



coOoaTh mpaBwiia Oe30macHOro Tpylaa mpu padbote ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MTPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YyClie: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUHK AIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MPEJOXPAHUTENH U HX
NpUMEHEHUEe B OBITY U TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MCIOJIb3Ysl 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SABJICHUM, HEOOXOAUMbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOWCTBA U  HU3MEPUTENIbHbBIE
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETP, TUIPOMETp, JBUTraTellb BHYTPEHHEr0  CrOpaHusi,
AJIEKTPOCKOI,  PEOCTaT), COCTABIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W NApaJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCJIOBHBIE 0003HAUYEHMS AJIEMEHTOB IEKTPUUYECKHUX LIENEl, UCIOJIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKU H3YYEHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-NPAKTUYECKUX
3azay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEAHEBHOW XKU3HU Ui oOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXaroUIen Cpeie;

OCYUIECTBJIATh MOUCK MH(pOpManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENILHO (POPMYJIHpYysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWM W CPABHEHUS JOTIOJHUTEIHHBIX HCTOYHHUKOB BBIJIEIATH WH(OOPMAIIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUMUBON UM MOKET OBITh HETOCTOBEPHOM;

UCTIONb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WNuTtepHeT, BianeTh mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE IUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIECHHS,
0000611ast HHGOPMALIUIO U3 HECKOJBbKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUSs, B
TOM  YWCle MyONWMYHO  TPEACTaBIATH  PE3yJbTaThl  MPOEKTHOW WA
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh U3yUYEHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIUICHUE
MPE3CHTALIUEN;



IIPY BBITIOJTHEHUH yYE€OHBIX MPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABICHHBIMU
3a/layaMu, CJICAWTHh 3a BBITTOJIHCHHEM IUTaHA JCUCTBUN U KOPPEKTUPOBATH €TO,
aJIckBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B  JACSITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTH
paspemaTh KOHQIUKTHI.

K koHiy oOydenust ¢ 9 knacce mpelIMETHbIE Pe3yJbTaThbl Ha YriayOJIEeHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUINA:

UCITI0JIb30BaTh MOHATHUS (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBIDKCHUSI, HEBECOMOCTh U TMEPErpy3KH, IEHTP THKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK MU YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTICHOBCKOE
U3ITy4YEeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWsl M MOIJIOLIEHUs, anb(a-, Oeta- U raMmma-
U3ITy4YEeHHsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOJIMYECKUI
A3bIK (PU3UKYU TIPU PEIICHUU YYEOHBIX U MPAKTUUYECKUX 3a]1a4;

YBEPEHHO  pa3juyarh  sBJEHUS (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE NPSMOJIMHENHOE JIBU)KEHUE,
CBOOOJHOE MAaJIeHHE TeJ, JABM)KEHHE IO OKPY>KHOCTH, B3aMMOJICHCTBHE Tel,
paBHOBECHE MAaTEpUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KojebarenbHOe JABWKEHUE (TapMOHHMYECKHE, 3aTyXarollhe, BbIHYXICHHbBIC
Kosie0aHus), PE30HAHC, BOJIHOBOE MABM)KEHME (PacIpOCTpaHEHUE M OTpaKEHUE
3ByKa, uHTepdepeHIus U qudpakius BOJIH), IPSIMOJIMHEHHOE PacCIpoCTpaHEHUE,
OTpaXE€HUE M TMpPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpPaKeHUE CBETa,
pasnokeHne Oeoro cBeTa B CHEKTP W CJIOXKEHUE CIEKTPaJbHBIX LBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
W3JIyYEHHUs) 1O OMUCAHUIO HX XapPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh  TPOSIBIGHUE  U3YUYEHHBIX  (PU3MUECKUX  SBJICHUU B
OKpYyXaroleM MUpe (B TOM yucie (pU3MYEeCKue SBICHHS B MPUPOJE: NPHIUBBI U
OTJIUBBI, IBUXKEHUE TuiaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE JIBMXKECHUE YKUBBIX
OpTraHW3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSCEHHE, CEHUCMUYECKUE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(QHUOJIETOBOTO U PEHTTEHOBCKOIO HW3IyYEHU,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHOAKTHBHOE
U3JIy4YEHUE NPUPOJHBIX MHUHEPAJIOB JIEUCTBUE PAJUOAKTUBHBIX HW3JIyYEHUU Ha
OpPraHM3M 4YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (PU3UYECKUE SIBICHUS, UCIOJIb3YS
bu3ndeckue BENWYMHBI (CpeAHSIEI W MTHOBEHHAas CKOPOCTh Tella TIpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEPEMENIEHUE NMPU PaBHOYCKOPEHHOM
OPSMOJIMHEWMHOM  JIBIDKEHHM,  yIJOBas  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHEe CBOOOIHOTO
naJIcHUs, BEC TeJla, LEHTP TSKECTH TBEPJOTO TeJla, UMITYJIbC TEJla, UMITYJIbC CUJIBI,
MOMEHT CHJIbl, MEXaHUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TeNa,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPY>KHUHBI,
KHMHETHYECKasi JHEpPrus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, IJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHAa, CKOPOCTb CBETa, IOKAa3aTelb MPEIOMIICHUS
Cpelpl), TMpH ONHCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKHM  CMBICT
UCIIOJIb3YEMbIX BEJIHMYMH, MX OOO3HAYEHUsT M €IUHULbI (PU3NYECKUX BEIMYMH,
HaXoJuTh (OPMYJIbl, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEIMYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHS M  IPOLECCHI,
UCITIOJIb3YSl 3aKOH COXPAHEHUsl SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHMSI, TPUHLIMI
CYNEpIO3ULIMA CHUJI, MPUHILMI OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbIOoTOHA,
3aKOH COXpAHEHUs MMIIYJIbCa, TEOPEMY O KMHETHYECKON sHepruu, 3akoH ['yka,
3aKOH bepHyinm, 3aKOHBI OTpa)K€HUS U TNPEIOMIICHUS CBETa, POpPMYJy TOHKOH
JIMH3BI, TUIAHETAPHYIO MOJEIIb aTOMa, HYKJIOHHYIO MOJIEIb aTOMHOTIO S1/Ipa, 3aKOHbI
COXpaHEHUs 3apsiI0BOIO0 U MAacCOBOIO YHCEN MPH SAEPHBIX PEAKIMAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U €r0 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UUECKHE MOJEIN PEAJbHBIX OOBEKTOB, MPOLIECCOB U SBIICHUH,
BBIIETISATh IIPU 3TOM CYUIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUH, MPUMEHATh (PUINUYECKUE MOJEIH I OOBSCHEHUs
(bu3MYECKUX MPOILIECCOB U PEIICHUS YUEOHBIX 3a/1aY;

OOBSACHATH (PU3NYECKUE SBJICHMS, POLIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMiii MpaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyIoUIHMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAYECHUNW (PU3MUYECKHUX BEJMYHWH, [P 3TOM BBIOMPATH aJIeKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO UENOYKY pacCyX AeHUH u3 2—3 mIaroB ¢ ONOpOil Ha U3y4YEHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacyE€THHIE 3a7jaud M0 M3yYaeMbIM TeMaM Kypca (pU3UKH,
BBIOMpAsl aJeKBAaTHYIO (PU3UYECKYI0 MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyJ, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3aMIUCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE PELICHHWE 3aJadyM, BBISBIATH HENOCTAIOIIME WM H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHSATh METOJbl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs  3ajad, [POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
bu3NYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyUYEHHOMW MPH PEIICHUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAaHUU  UCCIEOOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumotesy), OILIEHHWBATh MPABUIBHOCTh TMOPSAAKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WK (U3MUYECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHHMS WMITYJIbCa, JCHCTBHE 3aKOHa bepHyM M BO3HUKHOBEHHE
NOIBEMHONM CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWN MPY>KMHHOTO
MasgTHUKa OT MAacChl Tpy3a M KECTKOCTU TPYNKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJIbIX KOJeOaHWi, MPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300paKEHUS B IIOCKOM
3epKajie U CBOMCTB M300paKeHMS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JMHEWUYATBIX CIIEKTPOB M3IMyudeHUs): (popMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaONIoJCHUH,
CaMOCTOATENILHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00Opya0BaHWS,
OTKCHIBATh XOJI OTBITA U (POPMYITHPOBATH BHIBOIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, ONpeaesnss
CpeqHee 3HAYeHHE M3MEpPSIeMON BEIMYMHBI M ONpEAessiss IMOTPEIIHOCTb
pE3yIbTaTOB TMPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepuTENBHOTO MPUOOpa);

IPOBONTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOHOTO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT  TPEHHS  CKOJBKCHUS,
MEXaHMUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHUM
MaTEeMaTHYeCKOTO W  TPYXHHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ OINTUYeCKas CWila, pPaAUOaKTUBHBIN (OH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHHus, IUIAHUPOBAaThb H3MEPEHHs, CaMOCTOATEIBHO COOMpaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAIIM3UPOBATh MOJNYUYECHHBIC PE3YyJbTaThl, OICHUBAS MOTPEIIHOCTh PE3yJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKHX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JaBJI€HUs, MepuoAa KoJieOaHMH MaTEeMaTHYECKOro MAasTHHUKA OT



JUIMHBI HWUTH, OIpeleJieHHEe YCKOPEHUsi CBOOOJHOTrO TMaJeHHUs, HCCIIEIOBAHHE
WU3MEHEHUS! BEJIMYMHBI M HAIMpPaBJICHUS WHAYKIMOHHOIO TOKA, 3aBHCHUMOCTH yTJia
OTpaXEHUs CBETa OT yria MaJeHus, yria NpeJoOMJIEHUS OT YyIyla MaJeHHs
CBETOBOTO JIy4ya, HCCJIEJOBAHME TPEKOB: HU3MEPEHHUE OSHEPrMM YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusM)): COBMECTHO C yUHTeIeM (PopMyIupoBaTh
3a/layy M TUIIOTE3y UCCIEI0BAaHUs, CAaMOCTOSITENBHO IJIAHUPOBATh MCCIIEOBAHUE,
CaMOCTOATEJIBHO COOMpAaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABISATH
MOJIyYCHHBIE 3aBUCUMOCTH (PU3UYECKHX BEIWYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOmoaTk mnpaBuia 0Oe30macHOro Tpyjaa npu paboTe ¢ JabOpaTOpHBIM
000Opy10BaHUEM;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmHcaHus (B TOM
qUCJIe: CHUIOMETP, JNATUMKU II0JIOKEHHUs, PACCTOSHUA M YCKOPEHMS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HoToammapaT, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), UCHOJIb3ysl 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIMMBbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKM HW3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHYECKUX TMPOLECCOB IpHU
pelieHN y4eOHO-IPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUs
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPaAxX) MPAKTUUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEAHEBHOW XKU3HU Ui oOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTUYECKOrO TOBEACHUS B
OKpYXaroUIIen Cpee;

OCYIIECTBISATH MOUCK UH(pOpMarmu Gpuzndeckoro conaepkanus B HTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYS MOMCKOBBIN 3allpoc, HaXOIUTh MYTH OIpeIeIeHHUs
JIOCTOBEPHOCTH TIOJIyd€HHONW HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOTHEHUH YUYEOHBIX 33aJaHUN HAyYHO-NOMYJISAPHYIO
JAUTepaTypy (pU3MUecKoro coaepikaHus, CIpPaBOYHbIE MaTepUaibl, PECypChl CETH
WuTepHer, BianeTh npuéMaMud KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHPOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUS, MyOIMYHO
NPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATENBCKOM AEATENBHOCTH MIPU
TOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM NOHATUMHBIM aIlapar H3y4aemMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpE3EHTale ¢ y4eToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢poBbie)
Ne n/m Kontpoannbie | Ilpakruueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcebl
Paznen 1. ®usuka u €€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®du3uka — HayKa 0 IpUpoje 2
1.2 du3nYecKre BeITUYUHbI 4 3
1.3 EcrecTBeHHO-Hay4YHBIN METOJI TO3HAHMS 2 1
Wroro no pazneny 8
Pa3znen 2. [lepBoHayaibHbIe CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 Crtpoenue BemiecTBa 2 1
JIBr>KeHre 1 B3aUMO/IEMCTBUE YACTHUII
2.2 4 2
BEILIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Nroro no pazgeny 7
Paznen 3. /IBuskeHue U B3aUMOIeCTBHE TeJl
3.1 MexaHH4ecKoe IBIKEHHE 10 2
3.2 WNuepuus, macca, INIOTHOCTH 9 1
3.3 Cuna. Bunbl cun 15 1 3
Uroro no pazgeny 34

Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB




41 Hasnenue. Ilepenaua naBnenus TBEPABIMU 5 )
' TEJIAMH, YKHUJIKOCTSIMHU U Ta3aMu
4.2 JlaBieHune KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 Hef/’ICTBIiI.e YKUJIKOCTH M Ta3a Ha 12 3
MOTPYKEHHOE B HUX TEJO
Uroro no pazgeny 28
Pa3nes 5. PaGora n MoIiHOCTDH. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [IpocThie MexaHU3MBI 2
5.3 MexaHuueckasi SHeprus 5
Wroro no pasaeny 19
Pa3nea 6. IloBTopuTte1bHO-000011a101IM I MOYJIb
6.1 [ToBTOpUTENBEHO-0000IIAIOIINUN MOJTYJIb 6
Wroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Ne i/m Kourposbubie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. TeroBble siBieHUs
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 6
1.2 TenuioBbIe MpoLIECCHI 33 1 6.5
Wroro no pasaeny 39
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
1 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 9 |
' U UX B3aUMOJICHCTBHS
2.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 31 1 10
2.3 MarsuTtHbIe SBICHUS 11 4
24 DNIeKTPOMarHuTHasE MHIYKIUS 7 1
Wroro no pazneny 58

Pa3nea 3. [loBToOpuTe1bHO-00001Ia10IM I MOAYJIb

3.1 [ToBTOpUTENEHO-0000IIAOIINI MOTYJTb 5

Hroro no paszneny 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5



9 KJIACC

HanmeHnoBaHue pa3jie/ioB U TeM
Ne i/
NMPOrpamMmbl

Pa3zgea 1. Mexanuueckue siBJICHUA

Mexaandeckoe JABHKXCHHUEC U CII0COOBI €ro

1.1

ONMCaHUs
1.2 B3anmonelicTBue Tei
1.3 3aKOHBI COXpaHEHUs

Uroro no pazaeny

Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
2.1 Mexannueckue KojaeOaHus

22 MexaHuueckre BOJIHBI. 3BYK

Hroro no paszneny

KoauuecTBO 9acoB

Beero KoHTpoJbHbIe

padoThI

30 1

18

15 1

63

8

10

18

Paznen 3. 3ﬂeKTp0MaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

SJICKTpOMaFHI/ITHOC OJIC U
SJICKTPOMArdHuTHBIC BOJIHBL

3.1

Uroro no pazgeny

Pa3nea 4. CBeToBbI€ SABJICHUS
4.1 3aKOHBI PaCIIPOCTPAHEHHUS CBETA
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI

4.3 PasnoxeHue 6enoro cBera B CHEKTP

6

DJIEeKTPOHHbIE
(uudposrbie)
IIpakTH4eckue
o0pa3oBaTe/ibHbIE
padoThbI
pecypcsl
4
2
3.5
3
2



Hroro no pazneny 16

Pasznen 5. KBanroBble ABJIeHUA

5.1 Hcnyckanue v moronieHue cBeTa aToMoOM 4 1
5.2 Crpoenue aToOMHOTO sipa 5
5.3 SlnepHblie peakuuu 7 1

Wroro no pazneny 16

Pasnen 6. IloBTopuTe1bHO-000011IaI0IUI MOAYIb

6.1 Mexanudeckue sSBJICHUS (IIOBTOPUTEIBHO-
) 00001Iar0ITNI MOYJIb)

6 ) TenoBbie sIBIICHUS (HOBTOpI/ITeHI)HO-
' 0000IIAKOIII MOJTYJIb)

6.3 DIIEKTPOMAarHUTHBIC SIBJICHUS 3 {
) (TTOBTOPUTETHHO-0000IIAOIINIA MOTYJIb)

CBeToBBIC SABJICHUS (TIOBTOPUTEIBHO-

6.4 1 1
000011ar01Ni MOJTYIB)
6.5 [ToBTOpUTENEHO-0000IIAOIIHNI MOTYJTb 4
Wroro no pasaeny 17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5



10

11

IHOYPOYHOE IINTAHUPOBAHHUE

Tema ypoka

®du3nka — HayKa O IpUpOAE. SIBIeHus NpUpOIbI.
DusnyecKue sIBICHUS.

®usnyeckue BennunHbl. PazmepHocts. Ousnueckue
npubopsl. [TorpenHoCTH npu NPSIMBIX U3MEPEHUSIX.
VYpok-uccnenosanue "M3mepeHue JTMHENRHBIX pa3MEpPOB
TE€J U IPOMEXYTKOB BpEMEHH".

JlaGopaTtopHas pabora "M3mepenne o0bEMa JKUIKOCTH U
TBEpAOro Tena'.

JlaGopaTtopHas pabota "Onpenenenue pa3MepoB MajbIx
ten. Meron psinoB".

MeTtobl HaydyHOTO TI03HaHUsL. Onucanue PU3NIECKUX
SIBJIEHU C TIOMOILbIO MOJIENIEH.

VYpok-uccnenoBanue "[IpoBepka rumoTe3bl: 1aabHOCTh
noJnéTa mapuKa, MymeHHOTO TOPU30HTATBHO, TEM
OoJibliie, yeM OoJIbIle BHICOTA MycKa'.

Crtpoenue BemiecTBa. OMBITHI, T0KA3bIBAIOILIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JlabopaTtopHnast pabota "OreHKa 1MaMeTpa aToma
METOJ/IOM PSIOB (C UCTIONB30BaHUEM doTorpaduii).
JBuxenne yactuil BemecTBa. Juddysus. bpoyHosckoe
IBUXKEHHE. Y pok-uccienoBanue "HabmoaeHue u

7 KIIACC

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IMpakTnyec
KHe padoThl

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl



12

13

14

15

16

17

18

19

20

21

22

23

24

25

00BbsICHEHHE OPOYHOBCKOTO JBMXKEHUS U AU dy3un".

B3aHMOI[efICTBHe YJacCTHIL BEIICCTBA: IPUTAKCHUC U
OTTAaJIKUBAaHHC.

Ypok-uccnenosanue "HabnroaeHue TemioBoro
pacurpenust ra3oB. ONBITH IO 00HAPYKEHHIO IEHCTBUS
CHUJI MOJIEKYJISIPHOTO IPUTSKEHUS".

Ar‘peraTHLIe COCTOAHHA BEUICCTBA. OcobenHoctu
arperaTHbIxX COCTOSIHUM BOJbI.

O6061mmenue no pazaeny "[lepBoHayanbHbIe CBEICHUS O
CTPOECHHUU BeliecTBa.

Mexannyeckoe nBuxenue. [Iyrs, Tpackropus,
IepEMELICHHUE.

PaBHOMepHOe nBHKeHUE. CKOPOCTh

HaxoxneHne ckopocTH, yTH U BPEMEHH IIpU
PaBHOMEPHOM IPSIMOJIMHENHOM JBUKCHUH

['paduku NpsAMOIUHEHHOTO PABHOMEPHOIO JBUKEHHUS.

JlaGopatopHas pabota "OnpezneneHne CKOpoCTH
PaBHOMEPHOTO JBUKCHUS'".

HepaBromepnoe nmxenne. CpeaHsisi CKOPOCTb.
Pemenue 3amau mo reme "Pacuer cpenneit ckopoctu'.
JlaGopatopHas pabota "OnpezneneHue cpeaHel CKOpOCTH
CKOJIBKEHHUsI OpyCKa WM IapHKa M0 HAaKJIOHHON
MJI0CKOCTH"

[Tonyyenue u aHanu3 rpadMKOB 3aBUCUMOCTH ITyTH U
CKOpPOCTH JIBUKEHUS OT BPEMEHH.

Pemenue rpaduueckux 3aaay no teme "PaBHOMepHOE U

HEpPaBHOMEPHOE MPSMOJIMHENHOE IBUKEHHE".

OTHOCHUTEIBLHOCTh JABHIKCHUA. CrnoxxeHnne CKOpOCTeﬁ npu



26

27

28

29

30

31

32

33

34

35

36

37
38
39

40

napaaijiCJIbHOM ABUXCHUMU.

SIBnenue nHepUMH. 3aKOH HHEPLHH.

B3aHMOﬂeﬁCTBHe TEJI KaK Ipu4YruHa U3MCHCHUA CKOPOCTH.

Macca Tena Kak Mepa HHEPTHOCTH TeJla IIpU
MMOoCTYNaTCJIbHOM ABUIKCHUMU.

VYpoxk-uccinenosanue "CpaBHeHHE MaccC 10
B3auUMOJICUCTBHUIO TeT".

[InmoTHOCTH BeliecTBa.

Penrenue 3amau mo reme "Macca tena. IImoTtHOCTE
BelmecTna.

JlaboparopHas pabota "Onpenenenre mIOTHOCTH
TBEpAOro Tena'.

Cwmecu u ciabl. [loBepXHOCTHAs U TMHEHHAs
IUIOTHOCTH. Pemenue 3anay.

O06o061IeHME 10 TeEMaM "MexaHnuecKoe ABMKEHUE TEIl.

Macca. IlnorsocTs".

KonrtponbHas padora no remam "MexaHuueckoe
nBmkenue tel. Macca. ITnorHocTh".

Cuna xak xapakTepUCTHKa B3aUMOIEUCTBUS Tel.
XapaKkTepUCTUKH CHIIBI.

VYpok-uccnenoanue "HabmoeHre H3MEHEHNsT CKOPOCTH

IIPU B3aUMOJICHCTBUU Tem".
Cuna ynpyrocrtu. 3akoH ['yka.
N3mepenne cuit. JluHamomeTp

Pemenne 3amgau no reme "Cuna ynpyroctu".

JlaboparopHas padoTa "OnNBITbI, JEMOHCTPUPYIOIIHE
3aBHCUMOCTH pacTsiKeHHs (IedopMaliui) NPYy>KUHbI OT



41

42
43

44
45
46

47

48

49

50

51

52

53

54

55

56

MIPUIIOKEHHOMN CUIIBI".

SBaeune tarorenua. Cuina tsoxkectu. CHia TSHKECTH Ha
JIPYTUX TUTAHETaX.

Bec tema. HeBecoMOCTb.
Pentenue 3amau mo teme "Cuna tsoxectu. Bec Tema".

CrnosxeHue ByX CUJI, HAIIPaBJIEHHBIX 110 OAHOM IPSIMOM.
PaBnopneiictByromas cui. Pemenue 3anay.

Cua Tpenus u e€ Bunbl. TpeHre B IPUPOC U TEXHHKE.
Pemenue 3amgau no reme "Cuna tpenus".

JlaboparopHas pabota «3ydyeHne 3aBUCUMOCTH CUJIbI
TPEHUS CKOJIBLKEHUS OT CUJIbI IaBJICHUS M XapaKTepa
COTPUKACAIOIIUXCS TOBEPXHOCTEIN.

Penrenue 3amau mo teMe "B3aumonerictsue tein. Buabl

n

CHiI .

KonTponbhas pabota no reme "B3aumozeiicTsue Ten.
Buner cun".

I[aBJ'IeHI/IC. Cuna JaBJICHHA. CnocoObl YMCHBIICHUA U
YBCIUUYCHUA OABJICHUSA TBEPAOTO TCIA.

Pemenue 3anau no treme "JlaBnenue tBepaoro tena'.

VYpoxk-skcniepuMeHT "CriocoObl OnpeeieHHs TaBICHUS
TBEpJ0ro Tena'.

Hepez[aqa JaBJICHUA TBép)IBIMI/I TCJIaMHU, XXUAKOCTAMU U
razamu. 3akoH Ilackas.

[THeBMaTH4eCKHUE yCTPOUCTBA.

3aBI/ICI/IMOCTI> JaBJICHUSA )XKUIKOCTU OT FHy6I/IHLI.
I'mapocratuyeckuii mapagaokc.

Pemienne 3amad mo Teme «I[aBJ'ICHI/IC B XXUJKOCTH M Ira3c.



3akoH ITackansay.

57 CooOmaromuecs cocysl. [ uapaBIndecKue MEXaHu3MEbI.

58 Hcnonb30BaHre BHICOKUX JIaBJICHUIN B COBPEMEHHBIX
TEXHOJIOTUSIX.

59 VYpok-koHpepenuus "I uapaBinyeckue MEXaHU3MbI'.

60 Pemenue 3amgau no reme "['mapaBiuueckre MexaHu3Msbl".

61 Atmocdepa 3emin u puYUHEL €€ cyliecTBoBaHus. Bec
BO31yXa. ATMOc(epHOe AaBlieHuUE.

2 VYpok-uccnenosanue "[IposBienue nelcTus
atMochepHoro naBicHus "

63 N3mepenue armochepHoro nasieHus. Ompit
Toppuuennu.

64 bapomerp-anepoun. AtmocdepHoe 1aBleHue Ha
pa3IMYHBIX BBICOTAX.

65 Pemenue 3amau o Teme "AtmochepHoe narieHue".

66 JlelicTBuE JKUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.

ApxumenoBa cuia.3akoH Apxumena.

67 Pemenue 3anay no teme "3akoH Apxumena.
VYpok-uccienoBanue "IKcrepuMeHTaIbHOE

68 0oOHapy)XeHHUE TEUCTBUS )KUIKOCTH U raza Ha
MOTPYKEHHOE B HUX TeNo".

69 JlaGopatopHas pabota "OnpeseneHre BbITAIKUBAIOLICH
CHJIBI, IEUCTBYIOLIEH Ha TEJO, MOrPY>KEHHOE B KHUJIKOCTh"
JlabopaTtopHas pabota "HccnenoBanue 3aBUCUMOCTH Beca

70 TeJa B BOJIE OT 00beMa MOrpyKEHHON B )KUKOCTh YaCTH

Tema".

71 [1naBanue Te.



72

73

74

75

76

77

78
79
80
81

82

83
84

85

86

87

88

89

BosnyxomnaBanue. [InaBanue cyos.

Pemenue 3anau no teme "3akon Apxumena. Y cioBus
IJIaBaHus Ten'.

Ypoxk-nipoekT "KoHcTpyupoBanue apeomeTpa Wid JOIKH

U ompeJielIeHUue TPy30H0IbEMHOCTH " .

O6o6menue o Teme "JlaBneHne TBEPABIX TE,
JKAUIKOCTEN U ra3oB".

Pemienue 3agau no reme "JlaBneHue TBEpABIX TEll,
JKAIKOCTEN U ra3oB'.

KonTponbHas pabota no teme "JlapneHue TBepbIX Tell,
KUAKOCTEN U ra3oB".

Mexanudeckas padora

MomnHocCTb.

Pemenue 3amau Ha onpeseneHne padboThl U MOIITHOCTH
PaboTa cunbl TAXKECTU U CUNbI TPEHUS. PelwleHne 3agau.

Ypok-uccienosanue "Pacy€r MOIHOCTH, pa3BUBAEMON
IIpY NOABEME TI0 JIeCTHULE"

HpOCTBIe MCXaHU3MBI.
MomeHT cnnbl. PaBHoBecue pblyara. NpaBnao MOMeEHTOB.

NabopaTtopHas paboTa "UccnenoBaHne ycnosuii paBHoBecUs
pblyara".

PeweHue 3aga4 no Teme «[1poCTble MexaHU3mMbl».

YpoK-KoHbepeHuma "lMpocTble MexaHn3mbl B ObITy, TEXHUKE,
YKMBbIX OpraHusmax'.

"3onotoe npaBuno" mexaHuku. KoadpdpuumeHT nonesHoro
AeNCTBMA NPOCTbIX MEXaHU3MOB.

PeweHwne 3agay no teme "KM npocTbix mexaHM3moB".

S VU w—y



90

91

92

93

94

95

96

97
98
99

100

101
102

NabopatopHas paboTa "Onpeaenenune KM HaknoHHOM
NNOCKOCTH, NOABUMKHOTO U HEMOABUMKHOTO 6/10K0B".

MexaHunyecKkana sHeprua. KnHetnyeckaa v noteHumabHasA
3Hepruma.

MpeBpalLeHMe MeXaHNYECKOM SHEPTUKN. 3aKOH COXPaHEHUSA
MeXaHMUYeCKOMN IHepruu.

YpoK-3KcnepmmeHT "IKcnepumeHTaibHOE onpeaeneHune
N3MEHEHUA KMHETUYECKOW M NOTEHLMANbHON SHEPTUN NpPU
CKaTbIBaHUM Te/la NO HaKNOHHOW naocKkocTn".

O6o6ueHne no Teme "PaboTa M MoOLLHOCTb. Heprus".
PeweHwne 3aga4 no teme "PaboTa n MOLHOCTb. dHeprma".

KoHTtposbHas padota mo Teme "PaboTa 1 MOIIHOCTb.
Oueprus"

Pabora ¢ Tekcramu o teMme "MexaHudeckoe ABMKeHue"
Pa6ota ¢ Tekctamu o reme "CtpoeHue BemiecTna”
Pa6ota c rexctamu o Teme "Cuiibl B ipupoe”

Pabora ¢ Tekcramu o Teme "JlaBiaeHue TBEPABIX TeN,
JKUJKOCTEN U Ta3oB"

Pabota ¢ Tekctamu no teme "OHeprus"

Pabora ¢ Texctamu no Teme "IIpocTsie MexaHu3MbI"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[S—

102

23



8 KVIACC

Ne
n/n

10

11

12

Tema ypoka

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU U UX OIBITHBIC
MIOATBEPIKICHUS

Macca u pa3mep aTOMOB U MOJICKYJT

Monenu TBEPAOI'O, ) KUAKOI'O U ra3oo6pa3H0ro

COCTOSIHMM BeElllEeCTBA

Ypok-koH(pepenmus "Kpucramimdaeckue u
amopdusie Tena. ['paden. [lomyuenue
HCKYCCTBEHHBIX aJIMa30B"

CMaumnBaHuE U KaWUISIPHOCTbD.
IToBepxHOCTHOE HaATsKEHUE

TennoBoe pacliupeHue u cxaThue
TenmoBoe nuxxeHue. Temneparypa
TemneparypHble IIKaJIbI

BuyTpenHss sHeprus u crnocoObl €€
HU3MCHCHUA

Buns! Tenonepenaun

VYpok-koupepennus "Mcronp3zoBanue
TETJIOBBIX CBOMCTB BEILIECTB U MaTEpPHAaJIOB B
LeJIsAX dHeprocoepexeHus "

KommuectBo Temnorel. Y neapHas
TEILUIOEMKOCTE

KoauuecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl



13

14

15

16

17

18

19

20

21

22

VYpoxk-uccienoanue "[IpoBepka runoresbl
JIMHEWHOMN 3aBUCUMOCTH JIJIMHBI CTOJIOMKA
KHUJIKOCTU B TEPMOMETPUIECKOM TPyOKe OT
TeMneparypbl”

VYpaBHeHue TeroBoro 6ananca. TermmooomeH
Y TEIJIOBOE paBHOBecHe. 3akoH HproToHA—
Puxmana

JlabopaTtopHas padora "HccienoBanue
SIBJIGHUS TETUIOOOMEHA MPU CMEIIMBAHUN
XOJIOJTHOM Y ropsiueit BoAbI"

Pemtenue 3amay mo treme "TermioooMeH u
TEIJIOBOE paBHOBecHE"

JIaboparopHas pabota "Onpenernenue
KOJIMYECTBA TEIUIOTHI, IIOJIYYCHHOTO BOJIOM
IIPH TEIJIOOOMEHE C HarpeThIM
METaJUTMYECKUM UIUHAPOM"

[1naBneHue u oTBEpACBaHHE

KpUCTAJNIMYCCKUX BEIICCTB. YIIGJ'II)HaSI
TCIJIOTA IJIaBJICHUA

Pemenune 3amad mo teme "[InaBnenue u
OTBCPACBAHUC KPUCTAININICCKUX Ten"

JlabopaTopHas pabota "OnpeneneHue
paTopHasd p p
YIENbHOU TETIIOTHI TIJIaBJICHUS Jibaa"

VYpok-uccnenosanue "CpaBHEHHE NPOLECCOB
IIAaBJICHUSA KPUCTATINIMYCCKUX TCI U
pa3MArdeHus Mpyu HarpeBaHUU aMOp(HBIX

n

TEI

[TapooGpazoBaHue U KOHACHCALHSL.



23

24

25

26

27

28

29

30

31

32

33

34

35

Ucnapenue

Kunenne. Y neapHas Temiora
napoo0pa3oBaHus. 3aBUCUMOCTb
TEeMIIepaTypbl KUIICHUS OT aTMOC(HEPHOTO
JTaBJICHUS

Pemenue 3anau o teme "IlapoobpazoBanue u
KurneHue"

Ypok-uccnenoanue "OObsICHEHNE
3aBHCHMOCTH TEMIICPATYPhl KUTICHUS OT
naBieHus"

HacpImeHHbIi 1 HEHACHIIIICHHBIN T1ap.
BrnaxHocTs Bo3ayxa

BitaxxHOCTB BO311yXa U €€ U3MEPEHHUE.
JlaboparopHas pabdota "Omnpenenenue
OTHOCUTEJIbHOH BJIAXXHOCTHU BO31yXxa"

Pemrenne 3amgad mo reme "BraxHocTh"

Pemenue 3agau u ananus cutyamuu,
CBSI3aHHBIX C ABJICHUAMH UCIIAPECHUS U
KOHJIEeHCAIIN!

OHeprus ToIMBa. Y IeJbHas TEIJI0Ta
CTOPaHHUs

[TpuHIMIIBI pabOTHI TEMJIOBBIX ABUTATENEH

[TapoBast TypOuHa. /[Burarenb BHyTPEHHETO
CTOpaHHUs

KIIJI TenmoBoro aBuraTens

Pemenue 3agau mo teme "KIIJ] TemoBoro
nsurarens"

Ypok-koHpepeHmus "TennoBsie IBUTATETN U

0.5
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3aluTa OKpy Karoiieu cpeab"”

TemnioBble TOTEPU B TETLIOCETIX

3aKOH COXpaHEeHMsI U MTPEBPALCHHS SHEPTUHU B
MEXaHUYECKUX U TEIUIOBBIX MPOIEccax
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeEMe
"TemoBslie siBieHUs. MI3MeHeHue arperaTHbIX
COCTOSHUH BerecTna"

KonrtponsHas pabora o teme "TemnoBsie
sBlieHUs. lI3MeHeHue arperaTHbIX COCTOSTHUMA
BerecTna"

OnexTpuszauus tei. J[Ba poaa 3apsa10B
VYpoxk-uccnenosanue "Mccnenopanue
CHOCO00B Pa3IMYHBIX BEIIECTB
Ha3JIeKTPU30BbIBATHCS"

B3aumoseiicTBue 3apsbKeHHBIX Tell. 3aKOH
Kynona

OnexTpuueckoe nojie. Hanpsuk€HHOCTD
IIEKTpU4eCcKOro nois. [IpuHnmn
CYTEPIIO3UIINH JIEKTPUUECKUX TTOJICH

Hocurenu snexTpudeckux 3apsioB.
DOnemMeHTapHbIH 3apsaa. CTpoeHue aroma

3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
[IpoBOIHMKH, TUDTIEKTPUKH U
MOJTYTIPOBOTHUKHU

Ypok-koHpepeHIus "DaeKTpu3anus B
MMOBCEIHEBHON KU3HU"

Pemenue 3amad mo reme "3akoH coXpaHEHUS
ANEKTPUYECKOTO 3apsia
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DnekTpuyeckuit Tok. UcTounnku
AIEKTPUYECKOTO TOKA

VYpoxk-uccnenoanue "Hccnenopanue
NEHUCTBUS SJIEKTPUUYECKOTO TOJISI Ha
MPOBOJHUKHU U JUAJIEKTPUKHU"

DNEeKTPUYECKUM TOK B METaJIJIaX
DNEKTPUUECKUN TOK B KUIKOCTSIX U Ta3ax
DneKkTpruyeckas 1enb

Cuna Toka. AMnepmerp

DneKTpuYecKoe HarpsikeHue. BonbTtmeTp

JlaboparopHas pabora "COopka 1 UCTIBITAHHUE
AICKTPUYECKOM 1I€MU TOCTOSIHHOTO TOKa"
3aBHCUMOCTH CHJIbI TOKA OT HAIIPSIKEHUS.
3akon Oma 11 yyacTka uenu
JlaboparopHas padota "Hccienopanwne
3aBHCHUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO
gyepe3 pe3nucTop, OT HANPsKEHUs Ha
PE3UCTOpPE U COMPOTUBIICHUS pe3urcTopa’
DNEeKTpUUECKOEe COIPOTUBIICHHE. Y IETTbHOE
COIPOTHBIICHUE

JIaGopartopHas pabota "Onpeznenenue
YAEIBHOTO COPOTUBIIEHUSI TPOBOJHUKA"
Pemrenue 3ampau no reme "DiekTpuuecKoe
COIIPOTHUBIIEHUE. Y IENIBHOE CONIPOTUBIIEHHE"
Pemenne 3amau mo Treme "3akoH Oma"
[TocnegoBarenbHOE U MapaieIbHOE
COETUHEHUS TIPOBOTHUKOB

S VU W Y 'y
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JlabopaTopHas padota "IIpoBepka npaBuiia
CJIOKEHUs HAIIPSHKEHUHN ITPU
[10CJIEI0BATEILHOM COEIMHEHUH JIBYX
pe3uctopos"

Pemrenue 3agaud mo teMe "IlocnenoBaTeabHoe
Y TIapaJuIeIbHOE COSTMHEHHUS TPOBOTHUKOB"

JlaboparopHas padora "IIpoBepka mpaBuia
JUIS CUJIBI TOKA MPU MapajuieIbHOM
COEMHEHHUH PE3UCTOPORB"

Pemenue 3anay Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSIMHEHHS TIPOBOTHUKOB

O/IC 1 BHyTpeHHEE COIPOTUBIICHHE
HMCTOYHHMKA TOKA. 3aKoH OMa J1Jis TTOJTHOU
Lenu

Pewenue 3amau no reme "OJ1C, BHyTpeHHEe
COMPOTHUBIICHNE UCTOYHHMKA TOKa. 3aKoH Oma
IUTST TOJHOM menu"

JlabopaTtopHas pabota "Onpenenenue IJ1C u
BHYTPEHHETO CONPOTUBIIEHUS UCTOYHHKA
TOKa"

[IpaBuia Kupxroga

JlaboparopHas pabdota "l[IpoBepka mpaBumn
Kupxroga"

VYpok-uccnenoanue "M3yueHne BOJIbT-
aMIEPHBIX XapaKTePUCTUK HETUHEHHBIX
3JIEMCHTOB"

PaGora anekrpuyeckoro Toka. MomHoCTh
ANEKTPUYECKOTO TOKa
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JlaGopaTopHas padora "Onpenenenue padoThI
Y MOIIHOCTHU 3JIEKTPUUYECKOTO TOKa"

3akon JIxoyns-Jlenna. [Torpedurenn
aNeKTpuyeckoro Toka. KopoTkoe 3amblkanue

Ypok-koHpepeHmus "OObsICHEHNE U IIPUHITUTT
JIEUCTBUS IOMAILLHUX
3JIEKTPOHArpeBaTeIbHBIX TPUOOPOB"

[ToaroroBka K KOHTPOJILHOU pabOTE MO TEME
"DnexTpudecKue 3apsaasl. 3apsLKEHHbBIE Tela U
ux B3auMoaercTBus. IlocToOSHHBIN
AIEKTPUUYECKUN TOK"

KonTponbhas pabota no teme
"DnexTpudecKue 3apsaasl. 3apsKEHHbBIE Tela U
ux B3auMoaercTBus. IlocToOSHHBIN
AIEKTPUUYECKUN TOK"

ITocTossHHBIE MAarHUTHL. MarHuTHOE 10JIE
3eMIIi ¥ eT0 3HAaYCHHUE JJIA )KM3HHU Ha 3emite

VYpok-uccnenosanue "M3yueHrne MarHUTHOTO
OJIS TIOCTOSIHHBIX MAarHUTOB MPU UX
00bEIMHEHNH U pa3zielieHnd. Busyanu3zamus
T0JIs1 HOCTOSIHHBIX MarHuToB"

OmneIT OpcTena. MarHuTHoe noJie

QJICKTPHUYCCKOI'0 TOKa

OngwIT AMnepa. MarsuTtHoe IoJIe KaTylIKH C
TOKOM. HpI/IMeHeHI/Ie SJICKTPOMArdmuToB B
TEXHUKE

Cuna Ammnepa u onpeeneHue eé
HaIpaBJICHUS
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Pemenue 3amgaud no reme "Cuna Amnepa u
olpezeneHue e€ HanpasieHus"

DNEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
Hcnonb3oBanue 3eKTpoaBUTaTeseid B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

JlaboparopHas padota "M3ydeHue aencTBus
MarHMTHOI'O IOJIsl Ha IPOBOJHUK C TOKOM"

VYpoxk-konpepenuus "[Ipakruyeckoe
[IPUMEHEHUE AEKTpoABUraTesien"

JlaboparopHas padota "KoHCTpyupoBaHue u
u3ydeHue paboThl yeKTpoaBUraTesns”

JlaboparopHas pabdora "M3mepenne KI1/]
ANEKTPOABUTaTEIbHON YCTaHOBKU"

OmnsiTel Dapanes. 3aKOH AEKTPOMarHUTHOU
nHaykuuu. [Ipasumno Jlenna

VYpok-uccnenosanue "Mccienopanue
W3MEHEHUN 3HAYCHHs U HANlPaBIICHUS
MHIYKIIMOHHOTO TOKa"

Pemenue 3ana4 no teme "3akoH
ANEeKTpOMarHuTHOM uHAyKIuH. [IpaBuno
Jlenua"

Onektporereparop. CrocoObl MOTydeHUs
ANEKTPOIHEPTUH

Ypok-koH(pepeHIHs "DIeKTPOCTaHIIUN Ha
BO300HOBIISIEMBIX HCTOYHHKA SHEPTUU.
[Tpo6nemsbl sxosioruu. TormIMBHBIE 3JTIEMEHTHI
1 dJIeKTpoMoOuIn"

ITonroToBka K KOHTPOJIBHON pabOTE MO TeMe
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"DeKTpOMarHUTHBIC SIBJICHUS"
KonrponbHas pabora "DneKTpoMarHuTHbIE
SIBJICHUS"

Pa6ota ¢ Tekctamu 1o TeMe "TemnmoBeie
SIBJIECHUS"

Pabota c Tekctamu 1o Teme "DIIeKTpHUIECKUE
3apsibl. 3apsHKEHHBIC TEJla U UX
B3auMogercTBue"

Pabora ¢ Tekctamu o teme "[locTosTHHBIN
3JIEKTPUYECKUM TOK"

Pa6ota ¢ Texctamu o TeMe "MarauTHbIe
SIBJICHUS"

Pabora ¢ TekcTamu o Teme
"DJeKTpOMAarHuTHAs UHTyKLIHS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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9 KJIACC

Ne
n/n

10

Tema ypoka

Mexanunueckoe qBHkeHuE. MarepruaiibHas
Touka. CriocoObI ONMCaHU MEXaHUIECKOTO
JBUKEHUS

Cucrema orcuera. OTHOCUTENBHOCTh
MEXaHUYECKOTO IBUKEHUS

BekropHble BETUYNHBL, ONIEPALIMH C
BEKTOpPaMH, IPOEKLIUHA BEKTOPOB
Pannyc-BekTop MaTepHalbHON TOYKH,
IIepeMENICHUE Ha INIOCKOCTH
PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE
Pemenue 3anau no teme "PaBHOMEpHOE
MpSIMOJIMHEITHOE IBUKEeHUE"

HepaBHOMepHOE NPSAMOIUHENHOE IBHKEHUE.

CpenHsisi U MTHOBEHHAsi CKOPOCTh TeJla Ipu
HEPaBHOMEPHOM JBUKEHUU

JIaGopartopHas pabota "Onpeznenenue
CpeIHEN CKOPOCTH CKOJIbKEHUS OpycKa Win
JBUKEHMSI IIapHUKa 110 HAKJIOHHOM
IIJIOCKOCTH"

PaBHOyCKOpEHHOE PSIMOIMHENHOE
JIBH)KEHUE. Y CKOpEHUE

CKopocTh paBHOYCKOPEHHOTO

KoauuecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl
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MPSAMOJIMHEHHOTO ABMKEeHHS. ["paduk
CKOpPOCTH

Pemenue 3agau no reme "CKopoCTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
NBIDKEHUSA"

[Iepemernienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEIHOM JIBHXKCHUU

Jlaboparophas pabota "Onpenenenue
YCKOPCHHS TeJIa IIPU PaBHOYCKOPECHHOM
NBMDKEHHUH 110 HAKJIOHHOM IIIIOCKOCTH"

Pemenue 3amau o reme "llepemenienue npu
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
IBIOKeHNN"

JIabopatopHas pabora "HccnenoBanue
3aBUCHMOCTH ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBH)KEHHH 0e3
Ha4aJbHOU ckopocTu"

I'padnueckas uHTEpHIpETaLlUs YyCKOPEHUS,
CKOPOCTH, TPOWJIEHHOTO ITyTH U
NIEpEMEIEHUS IS IPSMOIIMHEWHOTO
JIBYDKEHUS

Pemenue 3anay no teme "I'papuyeckas
MHTEpIIpeTaIys yCKOPEHUs, CKOPOCTH,
IIPOMJIEHHOIO ITyTH U IIEPEMEIECHUS IS
MPSIMOJIMHENHOTO ABMKEHUA"

Yckopenue cBo001HOTO NafieHus. OTBITHI
lanues

Pewenue 3anau no teme "Yckopenue



20

21

22

23

24

25

26

27

28

29

30

31

CcBOOOIHOTO ITageHus"

JIBm>keHHE Tenna, OpOIIEHHOTO MO/ YTJIOM K
TOPU30HTY

Pemenue 3agau mo treme "JIBuxkeHue tena,
OpOLICHHOTO MO/ YTJIOM K TOPHU30HTY"

JlabGopaTtopHas pabora "HccienoBanue
JBUKEHUSI TeJia, OPOIIEHHOTO MO YIJIOM K
ropu30HTY"

Pewenue 3anau no treme "JIBuxkenue noa
JeCTBHEM YCKOPEHHUs CBOOOIHOTO
nageHus"”

JIBrKEHHE 110 OKPYKHOCTH

JIuneliHas u yriaoBasi CKOPOCTb, IEPUOA U
4acToTa

CKOpOCTh U YCKOPEHHUE NP ABUKEHUU 110
OKPY’KHOCTH

Pemenue 3amaq mo teme "JIBrmkeHue mo
OKpY>kHOCTH"

Ypok-koHpepeHnus "PacniosHaBaHue u
MpUOMIHKEHHOE OMUCAHKE PA3IMYHBIX BUOB

MEXaHUYECKOTO JIBWKEHUS"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeEMe
"MexaHnyecKoe IBUKEHUE U CIOCOOBI €0
onucauug"

KonTponbhas pabota no teme
"MexaHn4YeCKOEe ABMKEHUE U CIIOCOOLI €0
onucanus"

[IepBe1it 3akoH HproToHa. Bextop cuibl
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Bropoii 3akon HeroToHa.
PaBHOpelicTBYIOIIAA cHita

Tpetuii 3akon Herorona. Cynepno3uiius cui

Cuna ynpyrocrtu. 3akoH ['yka

Pemenue 3agau no reme "Cuna ynpyrocru'
JlaboparopHas pabdota "HccrnenoBanne
3aBUCHMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIONICH B MIPYXKUHE, OT CTEIICHU
nedopMaIuu npy>kuHbl"

Cuna tpenus. KoagduumenT tpenuns

JlaboparopHas pabdota "Omnpenenenue
Kod(hduULIeHTa TPEHUS CKOJIbKEHUS"
JlaboparopHas padota "Hccrnenoanne
3aBUCHMOCTH CHJIBI TPCHHSI CKOJIBKCHUS OT
CUJIbl HOPMAJIBHOTO JIaBJIeHUA"

JIBM>KCHHE TEJT 1O OKPY>KHOCTH TTO]T
JCHCTBHEM HECKOIBKUX CHJI

3akon bepHymnn u moasEMHas cuiia Kpblia
VYpok-koHpepenuus "CoBpeMeHHbIE
JIeTaTeNbHBIC alapaTkl, Cy/1a Ha TIOIBOTHBIX
KPBUIbSX, aHTUKPBLIO Ha CKOPOCTHBIX
aBTOMOOMIIAX. [[BMKEeHHE mmoe3/ia Ha
MarHuTHOM nojaymke"

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO
TATOTCHUS

JIBM>KEeHHE TeNT BOKPYT TPABUTAI[MOHHOTO
nenTpa. [lepBast kocMU9ecKkas CKOPOCTh

HesecomocTs 1 neperpysku
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PaBHOBeCcHE MaTepUabHOM TOUYKH.
AOGCoIOTHO TBEPIOE TEIIO

MowmeHnT cuisl. [IpaBuino MOMEHTOB

VYpok-uccnenosanue "OnpeaeneHue HeHTpa
TSKECTU Pa3INYHbIX Ten"

Nmnynbe Tena. M3menenue umimyibca.
Nmnynec cunbl. YOpyroe u Heynpyroe
B3aUMOJICICTBHE

3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbCa
PeakTuBHOE NBUKEHUE

Pemenue 3agad nmo reme "3akoH COXpaHEHUs
uMItyjibca. PeaktuBHoe BH>KeHME"
Mexanudeckas paboTa U MOITHOCTb

PaGota cuibl TSKECTH, CUITBI YIPYTOCTH U
CHWJIBI TPEHUS

JlabopaTtopHas pabota "OnpeneneHue
paboThI CUITBI TPEHUS TTPU PABHOMEPHOM
JBUKEHUHU TeJa MO TOPU30HTAIbHON
OBEPXHOCTH"

CBs13b SHEpruM U paboThI

JIaGopartopHas pabota "Onpeznenenue
paboTHI CHJIBI YIIPYTOCTHU MIPU TOIBEME TPy3a
C MCIIOJIb30BAaHUEM HEIOJABUKHOTO U
MOABUKHOTO OJIOKOB"

[ToTeHuumanpHas sHEPTUst

Kunernueckas sueprus. Teopema o

KMHETUYECKON SHEPIUHr

3aK0H U3MCHCHHS U COXPAaHCHUA
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MEXaHUYEeCKOMH OHCPIUun

Pemtenue 3amau mo reme ""3aKOHEI
W3MEHEHUS U COXPAaHEHUS MEXaHUYECKOU
sHeprun"

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"B3aumopeiictBue Ten. 3aKOHbI cOXpaHeHUs"

KonTponbHas padoTa 1mo Teme
"B3aumopeiictBue Ten. 3aKOHbI cOXpaHeHUs"

KonebartenbHoe apmxenne. OCHOBHBIE
XapaKTePUCTHKHU KOJICOaHH: epHo/,
4acToTa, aMIUIUTyAa

MareMaTnuecKkuil U Npy>KUHHBIM MAsITHUKH.
JlaboparopHas pabota "HMccrnenoanne
3aBHCHMOCTH Mepro/ia KoueOaHuii rpysa Ha
HUTHU OT JUIUHBI HUTH"

JlaboparopHas padota "Hccrnenoanne
3aBHCUMOCTH TIepHO/Ia KOJIeOaHui
MPYXUHHOTO MasiTHUKA OT Maccel rpy3a”
I"apmoHunueckue koaebaHus

JIaGoparopHas pabota "M3mepeHue
yCKOpeHUsi CBOOOTHOTO MaieHus"
3aryxaromnme Konebanus. BeiHyKIeHHbIE
KoseOaHus. Pezonanc

[IpeBparieHre sHEPrUU Ipu KoJIedaTeIbHOM
JBUKCHUH

VYpoxk-uccienoanue "l[IpoBepka
HE3aBUCHUMOCTH Nepro/ia KojaeOaHuii rpysa,
MIOJIBEIIEHHOT O K JIEHTE, OT Macchl rpy3a"

0.5
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MexaHn4YeCKue BOJHBL: IIPOIOJIBHBIE U
IIOIIEPEYHBIE

CBolicTBa MEXaHMYECKUX BOJH. JlnrHa
BOJIHBI U CKOPOCTh €€ pacrpoCTpaHCHHS
Ypok-uccnenoanue "Habmonenue
uHTephepeHNH U TU(PAKIIMK BOJH HA
MMOBEPXHOCTU BOJBI"

Ypok-koHpepeHus "MexaHn4ecKue BOTHBI

B TBEpOM Tene. CelicMruuecKkue BOTHBI"

3Byk. PacmipocTpanenue u oTpakeHue 3ByKa
IIICHHE 33129 110 TeMe "3BYK

Pemenue 3amau o reme "3ByK"

VYpok-uccnenoBanue "IKCIEPUMEHTAIBHOE

OIpeJIeJIEHUE IPAaHUL] YACTOTHI CIBIIIMMBIX
3BYKOBBIX KoJieOaHuit"

I'pomMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTHUYECKHI pe30HaHC.
VYpok-uccnenosanue "Habmronenue u
00BsICHEHHE aKyCTUYECKOro pe3oHaHca"
Nudpa3Byk u yneTpasByk. Kondepenus
"Hcnonb30BaHue ynbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHAX"
DNeKTpOMarHuTHOE MoJje U
ANEKTPOMArHUTHBIE BOJHBI

CBoiicTBa HIIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepenuus "llkana
3JIEKTPOMAarHUTHHIX BOJH. Mcnonbp3oBaHue
AJIEKTPOMATrHUTHBIX BOJH JIJISI COTOBOM
cBs3u. Pagnonokanust. Kocmuueckas cBs3p "
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Pemenue 3a1ay Ha onpe/iesieHne YacTOThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJIHBI
DneKTpOMarHuTHas MpUpoJia CBETA.
CxopocTh cBeTa

BonHoBbIe cBOiCTBA cBeTa: HHTEPhEpEeHIUSI
U auQpakus

JlyueBast MOJieNb CBETA U TeOMETpruYecKas
onTuka. MicTouHuKM cBEeTa

[IpssmonuHEeitHOE pacpocTpaHeHHEe CBETA.
3armenust Connua u JIyHbl

3akoH oTpaxeHus cera. [lnockoe 3epkaino
[TocTpoenue n3o0paxeHUH,
c(hOpMHUPOBAHHBIX 3€PKAJIOM

[Ipenomiienue cBeTa. 3aKOH MPETOMICHUS
cgeta. [lonHoe oTpakeHue cBeTa.
JlaboparopHas padota "Hccrnenoanne
3aBUCHMOCTH YIJIa IIPEIOMIIEHUS OT yTia
MaJIeH!s CBETOBOTO JIyya Ha TPaHUIe
«BO3yX-CTEKIIO»"

Ypok-uccienoBanue "AHanus u 00bICHEHHE
ONTHYECKOTO MUpaxa"

Ypok-koHpepennus "Vcnons3oBaHue
MOJIHOTO BHYTPEHHETO OTPaKeHMUSI:
CBETOBO/Ibl, OIITUKOBOJIOKOHHAS CBSI3b"
JInn3a, X0 Ty4yeH B JIMH3E

dopMya TOHKOU JIMH3bI

JlabopaTtopHas pabota "OnpeneneHue
(hOKYCHOTO PACCTOSIHUS U ONTHYECKOMN CHITBI
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cobuparomei TUH3b1"

[Tonmyuyenne n300paXKeHUIA C TTOMOIIBIO
cobOuparoiel U pacCeMBaOIICH JTNH3
Ypok-koudepennus "IIpuHIun geicTBUs
ONITUYECKUX MPUOOPOB (MUKPOCKOTI,
Teneckorl, ¢poroanmnapar)"

I'ma3 kak ontuyeckas cucremMa.
biu3opyKocTh U 1anbHO30PKOCTh

Paznosxenune 6emoro cBera B criekTp. OMbITHI
Hprotona. CioxxeHue CrieKTpaibHbIX IIBETOB.
Jlucniepcust cera

Ypok-npaktukym "HabmogeHue u
O0BSICHEHHUE OMBITOB TIO PA3JIOKECHHUIO OEJI0T0
cBeTa B criekTp. [lonmyuenue 6enoro 1Bera
MpHU CII0KEHUHU 1IBETOB"

OmnbiThl Pesepdopna u muianerapuast Moiennb
aToma

IToctynatel bopa. Moneins aroma bopa.
Hcnyckanue v MoOrIomeHue CBeTa arTOMOM.

KBantsl. JInnenvarelie criekTpsl

Ypok-nipaktukyMm "HabroaeHue CruIONTHbIX
U JIMHEWYaThIX CIIEKTPOB U3JIyUYECHUS U
UCITyCKaHUS"

PannoaktuBHOCTE. Anb(da-, 6eTa- 1 ramma-
W3IIy4EeHUS

Crpoenue atomHoro sapa. Hyknonnas
MOJIENb aTOMHOTO si/ipa

PannoaktuBHbIe npeBpanienus. M3oTonsl
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[lepuon monypacnana
VYpoxk-konpepenuus "/leiictBue
PaZMOaKTUBHBIX U3ITyUYEHUN Ha KUBbIE
OpraHu3Mbl. 3alUTa OT PaAHMOAKTUBHOTO
u3ydyeHus"

SAnepHble peakuu. 3aKOHbI COXPaHEHUS
3apsJ0BOI'0 U MacCOBOI'O YHUCET

DHeprusi CBSA3U aTOMHBIX sifiep. CBsi3b Macchl
Y SHEPTUu

Pemenue 3anay no Teme "SnepHbie peakiuu.
DHeprus cBs3u"

Peakiuu cuHTe3a U ACTCHUS STEP.
Nctounuku sHeprun ConHua u 3837
VYpok-koH(pepeHuus "SnepHas sHepreTUka.
DKoorn4ecKue mpoOIeMbl SIepHOH
SHEpreTuxu"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeEMe
"Konebanus u BoHBL. CBETOBBIC U
KBaHTOBBIE SIBJICHUS"

KonrtponsHas padora o teme "Konebanus un
BOIHBI. CBETOBBIE M KBAHTOBEIC SIBJICHUA"
Pemrenne pacdeTHsIX 1O TEME
"MexaHndeckoe ABKeHue"

Pelrenne pacueTHBIX M KAUECTBEHHBIX 3a/1a4
mo teme "B3aumoneiictBue Ten"

Pemenne pacueTHBIX M KAYECTBEHHBIX 3a/1a4
110 TeMe "3aKOHBI COXPAHEHHUS SHEPTUU U
uMmIyibca'
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JlaGopaTopHbIie pabOTHI IO TEME
"Mexanuueckoe ABuxeHue"

JlaGopaTopHbIie pabOTHI IO TEME
"B3aumoneiictBue Ten"

JIaboparophsie paboTsl o Teme "[IpocThie
MEXaHU3MbI"

Pemenue pacueTHBIX M KAYECTBEHHBIX 3a/1a4
o Teme "TeroBsie mpoiecch”

Pemrenne pacyeTHBIX M KAYECTBEHHBIX 3a/1a4
o Teme "Bnaxnocts"

Pemrenue pacueTHBIX M KAUYECTBEHHBIX 3a/1a4
o Teme "KII/] TermoBeIx aBurareneii”
Pemrenne pacueTHBIX M KAYECTBEHHBIX 3a/1a4
o TeMe "3aKOHBI ITOCTOSTHHOI'O TOKa"
Pemrenne pacueTHBIX M KAYECTBEHHBIX 3a/1a4
no teme "KIIJI anexkrpoycranoBok"
JlabopaTopHbie paboThI 10 TeMe "3aKOHBI
IIOCTOSTHHOT'O TOKa"

JIabopartopHblie paboTs 1o TeMe ""CBeToBbIE
SABJICHHS"

Pabota ¢ TexcTtamu o TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"

Pa6ota ¢ rexctamu o TeMe "Konebanus u
BOJHBI"

Pa6ota ¢ Tekctamu 1o TeMe "CBETOBBIE
SABJICHHUS"

Pabota ¢ Texctamu o TeMme "KBaHTOBas 1
sanepHas Gpusnka"
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka (B 2 yactax), 7 knacce/ ['eanenmreiin JI.3., bymatoa A. A., Kopuunbses
N .H., Komkuna A.B.; nox penakiueit OpioBa B A., OO1iecTBO ¢ orpaHUYeHHOMN
orBeTcTBeHHOCTHI0 « BUHOM. JlabopaTopus 3HaHMi»; AKIIMOHEPHOE OOIIECTBO
«3narensctBo «IIpocBemenue

» Gusuka (B 2 yactsx), 8 kiacce/ ['enpenmreiin JI.3., BynaroBa A.A., Kopauibes
N .H., Komkuna A.B.; nox penakiueit Opiosa B.A., O01iecTBO ¢ orpaHUYeHHOM
orBeTcTBEHHOCTHI0 «BUHOM. JlabopaTopus 3HaHMi»; AKIMOHEPHOE OOLIECTBO
«M3parenbctBo «IIpocBemienne»

» Gusuka (B 2 yactsx), 9 knacce/ ['ennenmreiin J1.3., Bynarosa A. A.,
Kopuunses U.H., Komkuna A.B.; mox pexakiueit Opiosa B.A., OGmiecTBo €
orpaHn4eHHon 0TBeTCTBeHHOCTHI0O « BMTHOM. JlaGoparopus 3HaHu»;

AxknmonepHoe obuiectBo «M3aarensctBo «lIpocBemenner»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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