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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKE Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs
COCTaBJICHa HA OCHOBE IOJIOKEHUW W TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS Ha
yriyOJIEHHOM YPOBHE OCHOBHOM 00pa30oBaTeNbHON MPOrpaMMBbl, MPECTABIECHHBIX
B ®I'OC 000, a Takxe ¢ yuérom (eaepaibHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Ousukay.

Copepxkanue mporpaMMbl 10 (PU3MKE HANPABICHO HA YJIOBJICTBOPECHUE
MOBBIIIEHHBIX 3alpPOCOB O00yYarouIuxcs, CTpeMAIIuXcs K Oosiee TIyOoKOMY
OCBOCHHUIO (MBUYECKUX 3HAHUM, U Ha (OPMUPOBAHUE E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH oOOydJalommxcs. B mporpamMmve 10 (U3UKE  yYHTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpemmera B peanusanuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yjibTaTaM 00y4YEHUS, a TAKKe
MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[Iporpamma 1o (pu3uKe ycTaHaBIUBAET pACIPECIICHHE YUeOHOr0 MaTepraia
1o rojaMm o0yueHus (1o Kjiaccam), MpeasiaracT NPUMEPHYIO MOCIEI0BATEILHOCTD
M3YUYCHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COJACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yYaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ ILETbI0 OKa3aHUS METOIUYECKOM
MIOMOIIY YYUTEIO B CO3/JaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®dusnka ABISAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIeXKAT B OCHOBE IIPOIIECCOB U
SBICHUN, W3yYaeMbIX XHMHEH, OWoJIorued, acTpoHOMUEd ©  (U3UICCKOU
reorpaguei, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
npejocTaBisieT Haubojee sCHbIe O00pa3lbl MPUMEHEHUS HAay4yHOTO MeETOoja
MO3HAHUS, TO €CTh CIIOCO0A MOTYyYEeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 raaBHBIX 3a7a4 (DU3NYECKOro OOpa30BaHMSA B CTPYKType OOIIETo
o0pa3oBaHUsS COCTOUT B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnkm Ha yroyOnEHHOM YpOBHE TPEIOJIaraeT YBEPEHHOE
BJIQJICHUE CJICAYIOIIMMU KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMU €CTECTBEHHO-
HAy4YHYIO IPAMOTHOCTH:

HAay4YHO OOBSCHSTH SIBIICHUS;

OLICHUBATh U TOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIEIOBAHNUS;

MHTEPIPETUPOBATh JTAHHBIE M HUCIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTy4YE€HHSI BBIBOJIOB.

[enn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBaHusi ydyeOHoro mnpeamera «Ddusuka» B
oOpa3oBarenbHBIX opranusanusx Poccuiickoit ®enepanuu, peanu3yronmx



OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTpaMMbl, YTBEPKAEHHON peELICHHUEM
Komnerun MunucrepctBa npocsenienus Poccuiickoit denepanuu (mpoToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Lenun nzydyeHust pu3NKU Ha yrIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECAa M CTPEMJIEHHS OOY4YaroIHUXCS K HAyYHOMY H3YYEHHUIO
MPUPOIBI, PA3BUTHE UX MHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE MO3HaHUA M (DopMUpOBaHME
MCCJIEI0BATEIBLCKOrO0 OTHOIIECHHUS K OKPYXKAIOIUM SIBJICHUSM;

(dbopMupOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJbTaTa M3y4eHHUs OCHOB
CTpOEHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DHU3HUKU;

dbopMHpoBaHWEe yMEHUN NOPUMEHATh (U3UYECKUE 3HAHUS U Hay4HbIE
JIOKA3aTeNbCTBA ISl OOBSACHEHUS OKPYKAIOIIMX SBJICHUN;

dbopMHupOBaHUE TPEACTABICHUNA O poiu (DU3UKH ISl Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TPEACTaBICHUA O  BO3MOXKHBIX  cepax  Oynymieit
npodeCCUOHANILHONW  AESITEILHOCTH, CBS3aHHOM C (U3MKON, MOATOTOBKA K
JanbHeeMy 00y4eHUIO B 5TOM HAMpPaBIICHUN;

dbopMHpoBaHWE TOTOBHOCTH K JajbHEHIIEMYy H3y4YyeHUI0 (u3uku Ha
yIriyOJEHHOM YpPOBHE B pPaMKax COOTBETCTBYIOUIMX mpoduield oOydeHus Ha
YPOBHE CpPEeAHETO 00111ero 00pa3oBaHUs.

JlocTmkeHne 3TUX Iesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1urero o0pazoBaHus 00ECIICUNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpeTeHne 3HAaHUM O AUCKPETHOM CTPOCHHM BEIECTBA, MEXaHUYECKUX,
TEIUIOBBIX, JICKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

pUOOpETeHNE YMEHUI aHATTU3UPOBATh U OOBSICHATH (PU3NUYECKUE SIBJICHUS HA
OCHOBE U3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHE METOJIOB PELIECHUS PACUETHBIX U KaUECTBEHHBIX 3a]1a4, TPEOYIOIIHNX
CO3JaHUSI W UCIOJIb30BaHUS (PU3UYECKUX MOJENEeH, BKIIOYas TBOPYECKHUE U
MPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U;

pa3BUTHE HCCIEAOBATEIIbCKUX YMEHUN: HAONIOAATh SBJICHUS U W3MEPSThH
(bu3nYecKue BEIMYMHBI, BBIIBUTATh TUIIOTE3bl U Mpeiarath SKCIepUMEHTaIbHbIE
CHocOObl MX MPOBEPKH, MUIAHUPOBATh U MPOBOJAUTH ONBITHI, SKCIIEPUMEHTAJIbHbIE
UCCIIEIOBAHUSI, AHATM3UPOBATH MOJYUEHHBIE TAHHBIEC U JI€JIaTh BHIBOJIbL;

OCBOCHHME MNPUEMOB paboThl ¢ MHpOpMaIHel (U3HMUECKOro COJEpIKaHMUS,
BKJIIOYAsi MH(POPMALIMIO O COBPEMEHHBIX JTOCTHKEHUAX (DU3UKU, UHTEPIIPETAUs U
KPUTUYECKOE OLICHMBaHUE MH(POPMALIHH;

3HaKOMCTBO €O cepamu MpodhecCHuOHATbHON NeATEIbHOCTH, CBA3AHHBIMU C
GU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
(bu3HYeCcKOl HayKH.



Ha w3ydyenue ¢usuku (yrinyOn€HHBIH ypOBEHb) Ha YpOBHE OCHOBHOTO
obmero obpazoanus orBoautcs 340 yacoB: B 7 kiacce — 102 gaca (3 gaca B
Hegneno), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9 kimacce — 136 vacos (4
gyaca B HEJIETIO).



COJAEPXAHUE OBYUYEHUA
7 KUIIACC

Pasznes 1. ®usuka u e€ posib B IO3HAHUM OKPY’KaIOLIEro Mupa.

®dusrka — Hayka O mpupone. SIBneHus npuponbl (IEMEHTHI COIAEPIKAHMS,
BKJIIOYAIOIINE MEXKIpPEAMETHbIE CBsi3M). Du3nueckue sBICHUS: MEXaHHUYECKHE,
TEIUIOBBIE, DIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckre BeaMUuHbL. PasmepHOCTh. EnuHUIBI (U3NYECKUX BEIHUUH.
N3mepenne Qusndeckux BelWYWH. OTanoHbl. Duszmdeckue npubopsl. llena
nenenusi. [lorpemHocts u3mepenuid. [lpaBuna 6e3onmacHoro Tpyaa mnpu pabdote ¢
nabopaTopHbiM oOopyaoBaHueM. MexayHaponHas cucrema enuHuil. llepeBoj
BHECHCTEMHBIX eMHHUILL B enquHuLbl CH.

Kak ¢usuka u Jgpyrue ecrecTBEHHblE HAyKd U3y4alOT MPUPOAY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HaHUS: HAOJIOJEHHE, MMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OObICHEHHE
HabmoaemMoro aBineHus. Onucanue GU3NUECKUX SIBJICHUN C TTOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

Mexanuyeckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBIICHHUSI.

®uznyeckne NpuOOpHl U MHpoOUEAypa MPSMBIX HU3MEPEHUN AHAJIOIOBBIM H
M (HPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OnpeneneHue UEHbI EIEHUS MIKaIbl U3MEPUTETBLHOTO Iprbopa.

N3mepenne pacCTOSHAMN.

N3mepenue miomaau 1 o0béMa. MeTo 1 majeTku.

W3mepenue BpeMeHuU.

N3mepenne 00bEMa KUIKOCTU U TBEPIOTO TEA.

Onpenenenue pa3MepoB MaJlbIX Tell. MeTo psIIoB.

IIpoBeneHne HCCIENOBAHUA 110 IPOBEPKE TUIOTE3bL: JAIBHOCTH IOJIETA
niapuka, myueHHOro TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIbIIE BHICOTA TyCKa.

Pasznes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl MU MOJIEKYJIBI, X pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBmkenue uactuy BemlecTBa. CBs3b CKOPOCTH JIBMKEHUS 4YaCTHI[ C
temneparypoil. bpoyHoBckoe nBmwxenue. Juddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHMS BEIECTBA: CTPOCHHUE Ta30B, HKUAKOCTEN M TBEPIBIX
(kpUCTaITMYEeCKUX) Tell. B3auMoCBs3b MeXay CBOMCTBAMH BEIIECTB B Pa3HbIX



arperaTHbIX COCTOSHHUSIX U UX aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

HaOnronenrie OpoyHOBCKOTO IBUKEHUS.

Habmonenne nuddysun.

HabGmronenue sBieHnii, 00bACHAIOMMXCA TPUTSHKEHUEM WU OTTAIKWBAHUEM
YaCTHUI] BEILIECTBA.

Jlabopamopnsie pabomul u onvimol.

Orenka quaMeTpa aToMa METOAOM PSIOB (C UCTIONb30BaHueM (hoTorpaduii).

OnpITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMBITEI O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

Mexanndeckoe paBwxeHue. Ilyte u nepememieHue. PaBHOMeEpHOE W
HepaBHOMEpHOE JBIKeHHe. CBOOOJHOE MajJeHHe KaK MpUMEpP HEPaBHOMEPHOTO
nBrxkeHus: Tenn. CkopocTh. CpelHsisi CKOPOCTh IPU HEPABHOMEPHOM JABUKCHUMU.
Pacuér nmyTu U BpeMeHU JBUKEHUS.

['paduku 3aBUCMMOCTEW BENWYWH, OMHCHIBAIOMIMX JBIDKeHHE. OOrmme
NOHATUS 00 OTHOCHUTENbHOCTH JABWXKEeHUS. CloKeHHe CKOpOCTell s Ted,
JBYKYIIUXCS MapajlieNIbHO.

SlBnenue wHepruu. 3aKOH HWHEpUHUH. B3auMoIencTBHE Ten Kak NPUYMHA
W3MEHEHUsI CKOPOCTM JABWXKEHUsA Tell. Macca Kak Mepa HHEPTHOCTUM Teja B
MOoCTynaTeabHOM JBWXeHUU. IlnotHocTh BemectBa. CBsI3pb IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eauHuile o0béma BemjectBa. CMecH U CIUIaBHI.
[loBepxXHOCTHAs U IMHEWHAS TIIIOTHOCTb.

Cuila Kak XapakTepucTuKa B3aumojaeicTBus Ten. Cuila ynpyrocTd W 3aKOH
I'yka. M3mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJja
TskecTd. CHJla TSDKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cuin. Cuna TpeHMs.
TpeHne CKONBbXEHHS W TPEHUE IMOKOs, BI3KOE TpeHue. TpeHue B NpUpOaEe U
TEXHUKE.

Hemoncmpayuu.

HaOmnroienrie MexaHu4ecKoro IBUKEHUS Tea.

N3mepenune cKkOpoCTH MPSMOJIIMHEMHOTO JBUXKECHUS.

HaGmronenue siBjeHUST MHEPLIMH.

HaOmronenune naMeHeHrs CKOpOCTH MPU B3aUMOJICUCTBUU TeI.

CpaBHEeHHE MACC IO B3aUMOJICCTBUIO TE.

CnoxeHue CuJil, HallPpaBJICHHbBIX IO OJTHOM MPSIMOM.

Jlabopamopnvie pabomel u onvimol.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JIBH)KEHHs (IIApUKAa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jlajiee).

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS OpyckKa WM IIapuKa IIo
HAKJIOHHOU ITOCKOCTH.

OnpeneneHne MIOTHOCTH TBEPIOIO TeNa.

OnpIThl, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTb pacTsDKeHHs (nedopmariim)
MPY>KUHBI OT TPUIOKEHHON CHUJITBI.

OneITHl, JA€MOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT
CWJIBI JABJICHUS U XapaKTepa CONPUKACAIOLINXCS [IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.

Jasnenue. Cuna nasiaeHusi. CnocoObl yMEHbUIEHUS U YBETUYCHUS JaBICHUS.
JlaBneHnue rasza. 3aBUCMMOCTH [JaBJIEHHS Tra3a OT OOBEMa U TeMIepaTrypsbl.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIKOCTAMHU U razamu. 3akoH [lackans.
[THeBMaTHYECKUE MAILIVHBI.

3aBUCUMOCTh  JABJIICHHUSI  JKUJKOCTH  OT  [JIYOMHBI  TOTPYKEHUS.
I'mppocrarnueckuii  mapagokc. CooOwaromuecs cocyasl. ['mapaBinuueckue
MexaHu3Mbl. Vcnosb30BaHME BBICOKMX JABJICHUN B COBPEMEHHBIX TEXHOJIOTHSX.
Y CcTporCTBO BOAOIIPOBOIA.

Atmocdepa 3emunn u armocepHoe gasieHue. [IpuumHbl CyllecTBOBaHUS
Bo3aAylHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOro JaBJIE€HUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1151 U13MepeHus: aTMOCHEPHOTO JTaBJICHUS.

JlelicTBre KUAKOCTH M ra3a Ha IOTrpyKEHHOE B HUX TeJIO. BriTankusaronias
(apxumenoBa) cuia. 3akoH Apxumesa. Y cioBUe BOZHUKHOBEHUS BHITAIKUBAIOMICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTbB JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmmaroruecs CoCy/ibl.

['mapaBnuyueckuit mpecc.

[IposiBrieHne neMCTBUA aTMOC(HEPHOTO JaBICHUS.

Cudomn.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOU B JKUIKOCTh
YacTH Teja U IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITATKMBAKOIIEN CUJIbI BECY BBITECHEHHOU KUJIKOCTH.

YcnoBue 1iaBaHus TEN: IJIABAHUE WJIM MOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnvie pabomel u onvimol.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTrpyKEHHOU B
KUJKOCTh YaCTH TeJa.

Ornpenenenne BRITATKUBAIOIIECH CUIIBI, I€MCTBYIOLIECH HA TEIO0, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIECH CHJIBI, ICMCTBYIOIIEA HA TEJIO B
KUIKOCTH, OT MACChI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH  BBITAJIKMBAIOIICH  CHIIBL,
JIEHCTBYIOLIEH Ha TEJO B KUJKOCTH, OT 00BEMA MOTPYKEHHON B JKUJIKOCTh YacTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30n0AbEMHOCTH.

Pa3znesn S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa Jisi CHJI, HAPABIEHHBIX BAOJIbL JUHUHU TIEPEMEIICHHS.
MoIIHOCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCIACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue poruara. [IpaBuiio
MomeHTOB. [IpuMeHeHue mpaBuiIa paBHOBECHUS pbluara K OJOKy. «3050TO€
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocThie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckas oHeprus. KuHetnueckass © NOTEHUHAIbHAs JHEPIUS.
[IpeBpailieHre 0OTHOTO BHUJIa MEXAHUYECKOW SHEPTUU B JIPYyTroi. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SDHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

HccnenoBanre ycioBUil paBHOBECHS pblyara.

N3mepenne KII/] HakJIOHHOM MJIOCKOCTH.

N3yuenne npaBuia psluara AJisi HOJIBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Onpenenenue KII/[ moaBukHOro 1 HEMOABUAKHOIO OJIOKa.

Omnpenenenue pabOThl CUIIbI YOPYTOCTU MPU MOIBEME TPY30B MPHU TOMOIIH
MOABMIKHOTO OJIOKA.

N3ydeHne 3akoHa COXpaHEHUSI MEXAHUYECKON YHEPTHUU.

8 KVIACC

Pa3nea 6. TermioBbIe ABJIEHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpPHH CTPOEHUS
BelecTsa. Macca W pa3Mepbl aTOMOB M MoOJeKyd. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.



Mopenu TBEPIOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSIHMI BEIIECTBa.
Kpucrammmueckue u amopdusie Tena. ['pageH — HOBBIM Marepuan sl HOBBIX
TEXHOJIOTUN. TEeXHOJOTMU TMOJIYyYEeHHS HCKYCCTBEHHBIX anMma3oB. OObsSICHEHUE
CBOICTB ra3o0B, XKUJKOCTEW U TBEPABIX TEJT HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-
KUHETHYECKOW Teopuu. [I0BEpXHOCTHOE HATSKEHHE, CMAUYMBAHUE, KAITUJUISIPHBIC
ABJEHUS. TEIIOBOE pacHIMpPEeHUE M C)KaThe. 3aBUCUMOCTh JABJIEHHMS Ta3a OT
00BEMa, TEMIIEPATYPHI.

Temneparypa. CBs3p TeMmepaTypbl CO CPEOHEW KUHETUYECKOU SHEPrUeH
TEIUIOBOTO JIBUKEHHS 4acCTHULl. TeMIepaTypHbI€ MIKaJbI.

Buytpennsis  sHeprua. CnocoObl HU3MEHEHUS BHYTPEHHEW SHEPIrUH:
Temionepeaaya u COBEpILICHUE paboTHI. Buer TEIUIONEePEIaun:
TEIUIONPOBOHOCTh, KOHBEKIMA, W3IydeHUEe. Buasl Temionepenaun B Opupose U
TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOIECCOB.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TeIIoBoe paBHOBecue. 3akoH HbioToHa-Puxmana. YpaBHeHue TeraoBoro OanaHca.

[ImaBneHne u OTBEpACBAaHNE KPUCTALIMYECKUX BEUIECTB. Y AEIbHAS TEILIOTA
miaBieHus. [lapooOpazoBanue u koHnaeHcanus. Mcnapenue. Kunenue. Y nenpHas
TeIyioTa  mapooOpa3oBaHMs.  3aBUCHUMOCTh  TEMIEPATypbl  KUIMEHUS  OT
atMocepHoro napiieHus. HacwlllleHHBI W HEHACHIEHHbIH map. BiaxxHoCTh
BO3/yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIJI0TAa CTOPaHUsL.

[TpuHuuner padoTel TeraoBbiXx aurateneil. KIIJ[ TemimoBoro naBurarens.
TeroBble OBUraTenyd W 3aluTa OKpPY’KaroLIEeW cpenbl. TeIuioBble MOTEPU B
TEIIOCETSIX.

3aKOH COXpaHEHUS M MPEBPAICHUS YHEPTHH B MEXAHUYECKUX U TEIUIOBBIX
rporeccax.

Hemoncmpayuu.

HaOnronenrie OpoyHOBCKOTO IBUKEHUS.

Habmonenne nuddysun.

HaGmionenue sBiIEHUN TOBEPXHOCTHOTO HATSDKEHMS, CMAuMBAaHHUS W
KalWJUISIPHBIX SBJICHUM.

HaOnroienre TemioBoro pacimpeHust Te.

W3meHeHnue naBiieHHs raza MPU H3MEHEHHM O0bEMa W HArpeBaHUM WIIU
OXJIAXKICHUU.

IIpaBuna n3MepeHus: TeMIeparypsl.

Bune! Tenmonepenayu.

OxnaxieHue Ipu COBEPIICHUH PadOTHI.

HarpeBanue npu coBepiieHUN paboThl BHEITHUMU CUJIaMHU.

CpaBHeHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.



Hab6nronenue xureHus.

HaGmrogenune noctosiHCTBa TeMIIEpaTyphl MPH TIABICHHUH.

Moenu TeIIOBBIX JABUTaTEIEH.

Jlabopamopnsie pabomuol u onvimol.

OneITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbIThI O BBIPALIMBAHUIO KPUCTAVIOB IOBAPEHHOM COJIM UJIU caxapa.

N3mepenue TtemnepaTypbl MNpPU TOMOIIM >KUAKOCTHOTO TEPMOMETpA U
JIaTYUKA TEMIIEPATYPHI.

OnpiTel MO HAOIIOEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, XUIAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OAJJIOHE IIIPUILA.

HccnenoBanre 3aBUCMMOCTH JIaBJICHUSI BO3JyXa OT €ro oo0béma u
TEMIIEPaTypHl.

[IpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJOMKA KUJKOCTH B
TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOnronennie wu3MeHEHUsT BHYTPEHHEW DSHEprud Tena B pe3yibTare
TEeIJIonepeIau U padOThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMENIMBAHUU XOJIOAHOW H
ropsiueu BOJIBI.

OrnpeneneHue KoJWYeCTBa TEIIOTHI, MOJYYEHHOIO0 BOJOW MPU TEIIOOOMEHE
C HarpeTbIM METAJUINYECKUM LIUIUHIPOM.

Omnpenenenne MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Pruxmana).

Onpenenenue yaenbHOM TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIapeHusl.

Ornpenenenue OTHOCUTENbHOM BIAaXKHOCTH BO3/1yXa.

Ornpenenenue yaelnbHON TEIUIOTHI TIaBJICHUS JIb/IA.

Paznen 7. DiaekTpruyecKkue U MATHUTHbIE SIBJICHHS.

OnekTpuszanus Ten. [[Ba poma 3yeKTpUUeCKHX 3apsaoB. B3anmmopencrBue
3apsLKeHHBIX Tell. 3akoH Kynona.

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mnoiia. IIpuHuun
CYNEPHO3UILIUU EKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyecKkux 3apsAmoB. DJIEMEHTAPHBIN JJIEKTPUUYECKUM 3apsl.
Crpoenue aroma. IIpoBOAHMKH, IHUAIEKTPUKA ¢ TOJYNPOBOAHUKH. 3aKOH
COXPaHEHMS IEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBUSI CYILIECTBOBAHUA DJIEKTPUUYECKOIO TOKA.
N CcTOYHUKM TIOCTOSSHHOTO TOKa. JIeHWCTBUS SJIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B METAJJIAX, )KUAKOCTSAX U ra3ax.

OnekTpuueckas 1enb. Cunna Toka. DIEKTPUUYECKOe HaNpsKEHUE. AMIIEPMETP
Y BOJIBTMETP B LEMHU MOCTOSTHHOTO TOKa. CONMPOTUBIICHUE MPOBOJHUKA. Y JIE€TBHOE



CONpOTUBJICHUE BenlecTBa. 3akoH OMa miis yvacTtka uenu. [locnegoBaTenbHoe u
napajuielIbHOe coeAMHEHNE TPOBOAHUKOB. J/]C B ey NOCTOSIHHOTO TOKa. 3aKOH
Oma nansa nonuou nenu. [lpaBuna Kupxroda. Pacu€r mpocThIX 3lEKTPUYECKUX
uenei. HennHelHbIe 3JIEMEHTHL.

PaGotra ®m MoOIIHOCTh dJEKTpUYecKoro Toka. 3akoH Jxoyms-JleHa.
DnexkTpudecKue 1enu U MOTPEOUTENH NEKTPUUecKoil sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctrostHHBIE ~ MarHUTHl.  B3auMomencTBHE  NMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHutHoe 1nosie 3eMJId U €ro 3HauYeHHe ISl )KU3HU Ha 3eMJI€.
OneiT Opcrena. MarHuTHoe Tone d3JIEKTpUYeckoro Toka. OmnbiT  Ammepa.
[IpyuMeHeHne »>IJIEKTPOMAarHUTOB B TEXHUKE. JIeMCTBHE MArHUTHOTO TNOJSA Ha
MpOBOJHUK ¢ TOKOM. Cuma Amnepa u  onpeAeneHue €€ HanpaBJICHUS.
DNEeKTpOoJBUraTelib MOCTOSIHHOTO Toka. lcmosib30BaHHWE »IEKTPOABUTrATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBneHne 3I€KTPpOMArHuTHON UHAYKIMKU. [IpaBuio Jlenna.
DIIEKTPOreHepaTop. CrocoOb1 MOJIYYEHUS ANEKTPUYECKOU DHEPI'UH.
DNEKTPOCTAHIIMK Ha BO300OHOBISIEMBIX HCTOYHHKAX DSHEPTHH. JKOJIOTHYECKHE
po0IeMbl SHEPTETUKHU. TOIMIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOHITH.

Hemoncmpayuu.

DIIeKTpr3anus Tel.

JIBa poz1a 3JIEKTpUUYECKUX 3apsSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE EKTPOCKOIIA.

DIIEKTpOCTaTUYECKAsT MHIYKIIHSL.

3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPJIOB.

MogenupoBanue CHIOBBIX JIMHHAM O3JIEKTPUYECKOTO IO € ITOMOIIBIO
OyMa>KHBIX CYJITAHOB.

IIpOBOIHUKH U AUBJIEKTPUKH.

M cTOUYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS AIEKTPUUECKOTO TOKA.

DIEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIi pa3psia.

N3mepenue CUitbl TOKa aMIIEPMETPOM.

N3mMepenune 31eKTpUYECKOrO HANPSIKEHNS BOJIbTMETPOM.

PeocraTr 1 Marazu COpoOTUBIICHUM.

BzaumonenicTBrE TOCTOSITHHBIX MATHUTOB.

MoaenrpoBaHrue HEBO3MOKHOCTH Pa3AEICHUS MTOJTOCOB MarHUTA.

MoenrpoBaHrue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMArHuT.



JlelicTBrE MarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.

DIEKTPOJBUIaTEINb MOCTOSHHOTO TOKA.

Omnertel @apajes.

DIIEKTPOreHEepaTOp MOCTOIHHOTO TOKA.

Jlabopamopnsie pabomuel u onvimol.

OnpiTel 1O HAOMIOEHUIO DJIEKTPU3AIMU Tell TMPU CONPUKOCHOBEHUU U
VHIAYKIEH.

HUccnepoBanne AEUCTBUA DJIEKTPUYECKOrO TOJISI HAa MPOBOJAHUKU U
JUBJIEKTPUKHU.

COopka ¥ HCTIBITAHUE AIEKTPUUECKON LEMH MTOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAIOIIETO YEPE3 PEUCTOP, OT
HaIpPsHKEHUS HA PE3UCTOPE U COMPOTUBJIEHUS PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPHUUYECKOTO COMPOTHUBIICHUS
MIPOBOJHUKA OT €ro IJIMHBI, IUIOLIAIN TOMEPEYHOTO CEYEHUS U MaTepHUaa.

Ornpenenenue yaeIbHOTrO COMPOTUBIICHUS TPOBOJHUKA.

[IpoBepka mpaBwiia CJIOXKEHUS HANPSOKEHUW TIPU  MOCIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CWIbl TOKa MPHU NApaUIETbHOM COECIUHEHUU
PE3UCTOPOB.

Onpenenenne /1C 1 BHYTPEHHETO CONPOTUBIICHUSI ICTOYHUKA TOKA.

[Iposepka npasui Kupxroda.

[IpoBepka BbINoJIHEHUS 3aK0oHA OMa [1J1s1 TOJTHOM 1ENu.

N3ydeHne BOJIbTAaMIIEPHBIX XapaKTEPUCTUK HETUHEHWHBIX 3JIEMEHTOB (JIaMITbI
HaKaJMBaHUSI WIH MOJYITPOBOJIHUKOBOIO JIUOJA).

Omnpenenenue pabOTHI ATEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

Ornpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

Omnpenenenue KIIJI narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUU U
pa3lIeICHHUH.

HccnenoBanne nelcTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYHO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CWJIbI M HAaNpaBJIeHUS TOKAa B KATyIIKE U OT HAIUYHUS
(OTCYTCTBUSI) CEp/IEYHUKA B KATYIIIKE.

N3ydenne necTBUSI MarHUTHOTO TIOJIsI HA TTPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3smepenue KII/] anekTpoaBUrareibHONM yCTaHOBKH.

OneITEl 1O HWCCIECIOBAHHMIO  SIBJICHUS DJIEKTPOMArHUTHOW HWHAYKIUU:
HCCIIeIOBAHUE U3MEHEHUN 3HAUCHUS U HAIMPABJICHUS WHYKIIMOHHOTO TOKa.



9 KVIACC

Paznen 8. Mexannuyeckue siBJICHHS.

Mexanudeckoe aBuxkeHue. MarepuanbHas Touka. CrocoObl OMUCaHMS
MEXAHUYECKOTO JIBMXKEHUSI: TaOJUYHbBIN, Tpaduueckuii, ananutuiyeckuit. Cucrema
oTc4yéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHHUS.

BekTopHble BEIMUMHBI, ONEpALIMU C BEKTOPaMHU, MMPOEKIUK BeKTOpa. Pagnyc-
BEKTOP MAaTEpHAJIbHOM TOYKH, IIEPEMELICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
OpsMOJIMHENHOE JBM>KeHME. HepaBHOMEpHOE NIPSIMONMHEHHOE JIBH)KCHUE.
Cpenssis 1 MTHOBEHHAs1 CKOPOCTh T€J1a PU HEPABHOMEPHOM JIBUKEHHH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUKEHHUE. Y CKOPEHUE
cB0OO1HOTO Magenust. OnbIThl [anues.

['paduueckas mHTEpHIpeTallvs YCKOPEHUS, CKOPOCTH, MPOUJEHHOTO MyTH U
MepeMENICHUS ISl TPSMOJIMHEMHOTO JBUKCHUS.

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

JIBU>KEHUE 10 OKPYKHOCTHU. JIMHENHAst CKOPOCTh, YIiIOBasi CKOPOCTh, TIEPHUO]T
M 4acToTa 0OpallleHus MPYU PAaBHOMEPHOM JIBHXKEHHUH 10 OKpYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bexkrop cunsl. PaBHoaencTByOmas cumia.

ITepBeiit 3akoH HproToHa. Bropon 3akoH Herorona. Tperuit 3akon HeroToHa.
[IpyHLIMT CyTIEpIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUSI, CUila
TPEHUS TIOKOSI, Ipyrre Bubl TpeHus. Koadumuent tpenus.

JIBHKEHHE TEN IO OKPYKHOCTH MOJI IEMCTBUEM HECKOJIBKUX CHIL.

3akoH bepHyinu m noabéMHas cuna Kpbuia. COBPEMEHHBIE JIETATENIbHbBIC
amnmaparbl, CyJla Ha TMOJBOAHBIX KpPBUIbSAX, AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BMKEHUE 1T0e3/1a HA MarHUTHOM MOIyIIKeE.

Cuila TSKECTM W 3aKOH BCEMUPHOTO TATOTEHUs. JIBUIKEHHE Tell BOKpPYT
IpaBUTAIIMOHHOTO IeHTpa (B ToM uwucie miuaHeT Bokpyr Comnnima). Ilepas
KOCMHUYECKasi CKOpOocTb. HeBecoMOCTh 1 meperpys3Kku.

PaBHOBecHe MarepuanbHON TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETUIEHHON OChIO BpaileHusi. MoMmeHT cuiibl. LleHTp TsxecTn.

Nmnynec Ttena. W3meHenue wumnynbca. HMmnynbse cumnbl. Yopyroe u
HEYIPYroe B3aUMOJICHCTBUE. 3aKOHbI M3MEHECHHUSI W COXPAHECHUS HMITYJIbCA.
PeaktuBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cui TsDKeCTH, YIPYTOCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHIManbHas SHeprus Tejia, NOJAHITOro Haj
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SJHeprust CxKaTOM NpyKuHbl. Kunetnueckas
sHeprusi. TeopeMa O KMHETHYECKOW HHEPTrHH. 3aKOH U3MEHEHHUSI U COXPaHCHHS
MEXaHUYECKON SHEPTUM.



Hemoncmpayuu.

HabGmrogenne mMexaHM4ecKoro ABWKEHHUSI Tela OTHOCUTENIBHO Pa3HBIX Tel
OTCYETA.

CpaBHEeHME IyTe M TPAacKTOPUM [BHKEHUS OJHOTO M TOrO XKE Tena
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne CKopoCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JBUKECHHUS.

HccnenoBanre Npu3HaAKOB PABHOYCKOPEHHOTO JABUKEHHUS.

HabGnronenue 1BM>XeHHs Tela IO OKPYKHOCTH.

Habmronenue MexaHW4YecKuX SIBJICHMM, MPOUCXOIAIINX B CHCTEME OTCuéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

HaOnronenue paBHOBecHs Tell, CBOOOJHOTO MaieHUs], KoJieOaHUsI MasSTHUKA B
MHEPLHUAIBHBIX CUCTEMAX KaK ITOATBEPKACHUE IPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MacChl U JEUCTBYIOIIEH HA HETO CHUJIBI.

HabGntonenune paBeHcTBa CUII IPU B3AUMOJIEHCTBUU TEN.

W3meHeHue Beca Tenna Npu yCKOPEHHOM JBUKEHUU.

Ilepenaua umitysbca mpu B3aUMOJIEHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITyJIbca MpU a0COJIFOTHO HEYNIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHne UMITyJIbCca PH YIIPYTOM B3aHUMOJICUCTBUMN.

Habmtoienue peakTUBHOTO ABMXKEHUS.

CoxpaHeHue SHEPTUU NMpU CBOOOTHOM MaJCHUH.

CoxpaHeHue SHEePTrUu Mpu ABMKEHUH TeJla MO/ JEHCTBUEM MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa [Uisi pasroHa W JAJbHEWIIEro pPaBHOMEPHOIO
JBH)KCHUS IAPUKA WA TEIEHKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WIW JIBHOKCHUS
[IapUKA 110 HAKJIOHHOW IIOCKOCTH.

OnpeneneHue YCKOpEHUs Tella NPH PABHOYCKOPEHHOM JBHKEHUU IO
HAKJIOHHOUW ITOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYyTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM
JIB>KEHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTesbl: eciiv MpU paBHOYCKOPEHHOM JBMKEHUH 0€3 HayalbHON
CKOPOCTH IIyTH OTHOCSTCS KaK Psifi HEUETHBIX YUCET, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanue NBUKEHUS TeJa, OPOILIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CHJIbI  TPEHUS CKOJIBKEHHUS OT  CHJIBI
HOPMAJIBHOTO JaBJIEHUS.

Omnpenenenue kodhGUIEHTa TPEHUS CKOJIbKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOILIEH B MIPYKUHE, OT
cTerneHu aeopMaluy mpy>KUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JIBHKEHUU Teja Io
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YNPYTOCTH TMPU  TMOABEME Tpy3a C
MCIIOJIb30BAHUEM HEIMOJABUKHOTO U MOBUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Ko1e0aHus U BOJIHBI.

KonebarenvHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHU: IEPHO/I,
yacToTa, aMIUIMTyaa. [apMoHMYeckue KoneOaHus. 3aTyxaromue KoJeOaHusl.
Boinyxnennbie konebanus. Pesonanc.

Marematuueckui U NPY>KUHHBIA MasATHUKU. [IpeBpaiieHue sHepruu npu
K0JI€0ATEeIbHOM JBUKEHUU.

Mexannueckue BOJHBI. [IpomonpHble W momnepedHble BOJHBL. (CBOCTBa
MEXaHUYEeCKUX BOJIH: HHTEpepeHuus u qudpakius. J[JmHa BOJTHB U CKOPOCTD €€
pacnpocTpaHeHuss. MexaHU4YeCKHUE BOJIHbI B TBEPAOM TEJE, CEUICMUYECKHUE BOJIHBI.

3ByK. Pacnipoctpanenue u oTrpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTa
ToHa. Pe3zonanc B akycrtuke. HWHpasByk u ynbTpasByk. lcmonb3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpayuu.

HaGnronenne koneOaHuid Ten MOJA JEWCTBHEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue kosnebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOmroneHre BoIHYKICHHBIX KOJIeOaHUN U pe30HaHca.

Pacnpoctpanenne npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).

Hab6mronenune natepdepennnu u qudpakiini BOJIH Ha TOBEPXHOCTH BO/IBI.

HaGmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTUYECKHI PE30OHAHC.

Jlabopamopnsie pabomuol u onvimol.

OmnpeneneHne 4acTOThI U MEPUO/Ia KoJIeOaHUN MAaTEMATHIECKOTO MasTHUKA.

Omnpenenenre 4acTOThI U MEPUOIa KoJIeOaHUM IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TEpHOa KOoJeOaHUM rpy3a Ha HUTU OT JIJIUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MNepuoAa KoyieOaHWW rpy3a, MOJBELIEHHOTO K
JIEHTE, OT MacChl Ipy3a.

OnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUH MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepeHne yckopeHusi CBOOOHOTO MaieHHUs.



Paznes 10. D1eKTpOMArHUTHOE 10OJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  TMOJIe.  DJNEKTPOMarHuTHble  BOJHBL.  (CBOiICTBa
ANIEKTPOMArHuTHhIX BOJH. I[llkana »ieKTpoMarHUTHBIX BOJIH. lcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJIsi COTOBOWM CBs3u. Pammonokamusa. Kocmuueckas
CBS3b.

OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOMHOBBIE CBOWCTBA
cBeTa: MHTEpPEpPEeHIU U TUPpaKIus.

Hemoncmpayuu.

CBoiiCTBa AJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopnsie pabomel u onvimol.

N3ydeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIBLHOIO
tenedoHa.

[IpoBeeHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIINY CBETA.

Pasznes 11. CBeToBbIe SAIBJICHHS.

JlyueBass Mojenb cBeTa M TIeoMeTpuueckas onThka. lMcTouHuku cBera.
[IpssmonuueiiHoe pacnpoctpanenue cBeta. 3atMenuss ConHma wu  JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. llocTpoenue
M300pakeHUi, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipemomiienne cBeta. 3aKOH mpenoMiieHus ceBeta. [lonHoe oTpaxkeHue cBera.
Hcnonp30BaHre MOTHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBS3b.

Jlnnza, xox unyuder B suH3e. @Dopmyna TOHKOM JmH3BL IlocTpoeHue
U300paKeHHU, CPOPMHUPOBAHHBIX TOHKOW JHMH30i. OnTuyeckas cucrema
doToamnmapaTta, MHUKpPOCKONAa M Tejeckoma. [7a3, kKak ONTHUYECKas CHCTeMa.
bin30pyKoCTh U JAITBHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CrioxeHue
CHEKTpalbHBIX [BETOB. JlHcnepcus cBeTa.

Hemoncmpayuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tomyyenune n300paxxeHUi B IIIOCKOM 3€pKaJe.

[Ipenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xox nydeil B coOuparonieil JinH3e.

XO0J Ty4der B pacCEenBAIOIIEH JINH3E.

[Tomy4yenune n300paxeHU# C TOMOIIIBIO JTUH3.

[Tpuniun aeiictBus doToanmapara, MUKPOCKOTA U TEJIECKOIIA.

Mopenb riasa.



Paznosxenue 6enoro ceera B CHEKTP.

[Tomyyenue 6enoro cBeTa mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

HccenmenoBanne 3aBUCUMOCTH yIUIA OTPAKEHUS CBETOBOrO Jyda OT yIJIa
TaJICHUSL.

N3yuenue cBONCTB N300pa’keHUS B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTJla MaJeHUs CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHUH ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Onpenenenne (QOKYCHOTO pPAaCCTOSHUA M ONTHYECKOM CHIJIBI COOMpArOIIei
JIVH3BI.

OnbITHI IO Pa3IOKEHUIO OEJIOro CBETA B CIIEKT.

OneITEl 1O BOCHPHATHIO IIBETa MPEIMETOB MPU WX HAOIIONCHUH Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

Omneitel Peseppopna u minanerapHas Mozaenb aromMa. Mogenb atoma bopa.
Hcnyckanue u noranouieHue ceera atomoM. KBaHTel. JInHeHyaTbie CIEKTPBI.

PanuoaktuBHOCTh. AJb(ha-, 6eTa- U ramma-usnydeHus. CTpoeHne aTOMHOTO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaanoaxkTtuBHbIE
npespanieHus. [lepuon monypacnaga atoMHbIX saep. JercTBUE pagnoOaKTUBHBIX
M3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3aluTa OT PaJIMOAKTUBHOTO U3ITyUECHHUSI.

SnepHble peakiuu. 3aKOHBI COXPAHEHUsS 3apsSIOBOTO M MAaCCOBOTO YHCEN.
OHeprus cBsi3M aTOMHBIX sfaep. CBsA3b mMacchl M dHepruu. Peakumu cuHTe3a U
nenenusa sanep. Mcrounumku sHeprum ConHnma u 3BE3A. SlnepHas J>HEPreTHKa.
DKOJI0ru4ecKue MpooIeMbl siIEpHON IHEPTETUKH.

Hemoncmpayuu.

CrekTpbl U3Ty4YEHHUS U TOTJIOLICHHUS.

CnexTpsl pa3Iu4HbIX Ia30B.

CnekTtp Boaopoa.

Hab6mronenue TpekoB B kamepe Bumnbcona.

PaboTta cuéruyrka HOHU3UPYIOMINX U3ITyUESHH.

PerucTtpanus uzinydeHus: IpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

Habnrogenue CrionHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.

HccnenoBanne TPEKOB: U3MEPEHUE YHEPIHMU YACTULBI 110 TOPMO3HOMY IIyTH
(o gororpadusim).

N3mepenne paanoakTUBHOTO (hoHA.

IToBTOPHUTEIHLHO-00001IIAO U MOYJIb.



[ToBTOpHUTENHEHO-00001AI0OIINI MOYJIb IPEIHA3HAYEH ISl CUCTEMaTU3aluu
U 0000meHus MPEeAMETHOTO  COAEpXaHUs UM OIbiTa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPH M3YYEHUH BCEro Kypca (U3HMKU YIIyOJEHHOTO YPOBHS, a
TaK)Ke JUIsl HOJrOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO (PU3HKE.

B nmpomecce wu3ydeHMs AAHHOTO MOJIYJIS PEATU3yIOTCd M MOJIY4YaroT
JaJbHElIee pa3BUTHE YyueOHbIE JEMCTBHS, O0OECIEeYMBAIOIINE JTOCTHKEHUE
NpPEeIMETHBIX M METAlpeJMETHBIX pPe3yJIbTaToB o00yueHus, (popmupoBaHue
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: OOBSICHEHUE U ONMCAHUE SIBICHUI HA OCHOBE
NpUMEHEHUs1 (U3NYECKUX 3HAHUM, HUCCIEeNOBATEeNIbCKUE AEUCTBUS (BBIIBHKEHHUE
TUIOTE3, ITOCTAHOBKA LIEJIM M IUIAHWPOBAHUE MCCIENOBAHUSA, AHAIN3 JAHHBIX U
MOJTy4YE€HHUE BBIBOJIOB).

[IpeanoututenbHol  (OpMOM OCBOEHUS MOAYJS SBIAETCS IPAKTHKYM,
porpamMma KOTOpOro BKJIFOYAET:

pelIeHre 3a7ad, OTHOCAIIMXCS K pas3iM4yHbIM pasjernaM U TemMaM Kypca
(GU3HKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COJAEPKaHUE Pa3HbIX Pa3/IeiioB;

BBINIOJIHEHHE JIA0OPATOPHBIX PadOT M ONBITOB (BKJIOYasi pabOThI U OMBITHI U3
IEpeYHEe K pa3fenaM Kypca) B YCIOBHUSX CaMOCTOSATEIbHOTO IUIaHUPOBAHMS
IPOBEJCHUS UCCIIEI0BaHMsI, BBIOOpa U 0OOCHOBAHUS METO/1a U3MEPEHHUS BEJINYMH,
COOPKHU IKCIIEPUMEHTAIIbHON YCTaHOBKH;

BBIIIOJIHEHHE MTPOOJEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3a7aHUsl MO E€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH), B TOM 4YHCJIE 3aJaHUil C
MEXIIPEIMETHBIM COJIEPKaHUEM;

paboTy HaJ rPyNIOBBIMU WIM UHIUBUAYATbHBIMU MPOEKTAMU, CBSI3aHHBIMU C
cojJiep:KaHueM Kypca QU3UKH.

N3ydenne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJIS MOXET 3aKaHUMBATHCS
IPOBEJCHUEM JHAarHOCTUYECKOW paboThl 3a Kypc (pU3MKU yriayOnEHHOIO ypOBHS,
BKJIIOYAIONIEH 3a/laHus pa3HOrO0 YpPOBHS CIIOKHOCTU. Pe3ynbTarbl BBITOJIHEHHS
JMAarHOCTUYECKOM padOThl MOT'YT MOKa3bIBaTh CTEINIEHb TOTOBHOCTH 00YYaIOIIUXCS
K OCHOBHOMY TIOCYAapCTBEHHOMY 53K3aMeHy 10 (¢u3MKe, a TaKxke
CBUJETEIBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4YHON I'PAMOTHOCTH.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3BUKE HA VYIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuyenue (u3MKM HA YpOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUsl HAINPaBJICHO
Ha JOCTH)KCHHE JTMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzyuenus puU3MKU Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus
y oOyuaronierocst 0yayT copMHUpPOBaHbBI CIIEIYIONINE JTUYHOCTHBIC PE3yJIbTaThl B
YacTHu:

o I)nampuomuuecxkozo 6ocnumanusi:

MPOSIBJIICHHE MHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM
(bu3HYeCKON HayKH;

IIEHHOCTHOE OTHOIIICHUE K IOCTYKCHUSIM POCCUUCKUX YIEHBIX-(U3UKOB;

o 2)2pasicoanckozo u Oyxo6HO-HPABCHEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJE€HUU OOIECTBEHHO 3HAUMMBIX
U ITUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKCHUHN
bu3uKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YUYEHOT0;

e 3)acmemuueckozo 60CHUMAHUSA:

BOCIIPHUATHE ICTETUYCCKUX KauecTB (U3MUECKOW HAYKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuHozo no3HanuA:

OCO3HAHUE IIEHHOCTH (U3NYECKOM HAyKU KaK MOIIHOTO HWHCTPYyMEHTa
IIO3HAHUS MHUPA, OCHOBBI DPAa3BUTHUSA TEXHOJIOTMM, BAXXHEWIIEH COCTAaBISIOLICH
KYJIbTYpHI;

OpUEHTallMs B JIEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOJIHI;

pa3BUTHE HAy4yHOH JIOOO3HATENBHOCTH, HHTEpPEca K HCCIEAOBATEIbCKOM
JEATENbHOCTH;

e 5)popmuposanusn Kynbmypul 300p06bsa U IMOUUOHATLHO20 ONA20N0TIYYUA:

OCO3HaHME LEHHOCTH Oe3omacHoro o0Opa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU NpaBUi O€30MacHOTO TOBEJEHUS Ha
TpaHCIIOPTE, Ha JIOporax, C OJJICKTPUYECKHMM U TEIJIOBBIM O00OpYJOBaHHWEM B
JIOMAIITHUX yCIIOBUSIX;



c(OpMUPOBAHHOCTh HaBbIKa pe(ieKcUH, NpPU3HAHME CBOETrO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyTroro 4eJIoBeKa;

e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE€ B pELIEHUWU MPAKTHUYECKUX 3a7a4y (B pamMKax CEMbH,
o0pa30oBaTeIbHON OpraHu3aIluy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOU
HaIpaBJICHHOCTH, TPEOYIOIIKUX B TOM YUCIE U PU3NYECKUX 3HAHU;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBA3aHHBIX ¢ (PU3UKOM;

o 7)IK0S102UHECKO20 60CHUMAHUA:

OpUEHTAllUsS Ha MpPUMEHEHHE (PU3MUEeCKUX 3HAHUW Ui pelleHus 3aaad B
00JacTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUSA TOCTYNKOB U OIEHKH UX
BO3MOYHBIX MTOCJIEJICTBUM JIJIs1 OKPYXKAIOLIEH Cpeibl;

OCO3HAHHE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pEeLIeHHS;

o 8)adanmavyuu K U3SMEHAIOUWUMCA YCI08UAM COUUATLHOU U RPUPOOHOTL
cpeowl:

NOTPEOHOCTh BO B3aUMOJEWCTBHM TNPHU BBINOJIHEHUU HCCIENOBAHUN H
IPOEKTOB (PU3UYECKON HAMIPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO
JeSITENbHOCTD;

NOoTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAaHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, TOHATHUS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SABJICHUSX;

Oco3HaHHe JeUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1IacTU
busuKy;

IUIAHUPOBAHUE CBOEr0 pa3BUTUS B NPHOOPETEHHH HOBBIX (PU3UUYECKUX
3HAHUU;

CTpEeMJICHHE aHAJTU3UPOBATh U BBISBIISATH B3aUMOCBS3U IPUPOIbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHHA HAa OKPYKAIOIIYIO Cpenay,
BO3MO>KHBIX TJI00AJTBHBIX MOCIEICTBUH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOEHHWS TpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOyuaromerocsi 0ynyT copMUpPOBAaHbI MeTanpeAMeTHbIe
pe3yJabTaThl, BKIIOYAOIINE T03HABATEIbHBIC YHUBEPCAIbHbIC yUeOHbIC eCTBYU,
KOMMYHUKaTHBHBIC  yYHUBEPCAIbHBIC  Y4YeOHBIC  JCHCTBUS,  PETYJIATUBHBIC
YHHUBEpCAJIbHbIC YUCOHBIC JICHCTBUSL.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Bba3oBble Jjorndyeckue JelicTBUA:



BBISIBIISITH M XapaKTepU30BaTh CYIECTBEHHbIE TMPU3HAKH OOBEKTOB
(sBNIEHUI ), KJIaCCU(UIIMPOBATH UX;

BBISIBIISATh 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTpHBAeMbIX (pakTax,
JTAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PHU3NIECKUM SBICHHSIM;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIE CBS3M TIPH M3YYCHHH (HU3HUECKUX
SBJICHUM M TIPOIIECCOB, JieJaTh BBIBOJBI C HCIIOJIb30BAHUEM JIETYKTUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIFOYCHHH, BBIIBUTATh THIIOTE3Bl O  B3aHMOCBS3SX
(U3UYECKUX BEJIMYUH;

CaMOCTOSATETLHO BBIOMPATh CIOCO0 perieHus yueOHol (HU3M4ecKoil 3agadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB pEIIEHUsA, BHIOOp Hanbosiee MOAXOMISIIETO C
Y4ETOM CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTebcKue 1eiCTBHUS:

MCIIOJIb30BATh BOMIPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT TTO3HAHUS;

MPOBOJUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY OIMBIT, HECIOMXHBIM
(bU3UYECKUIT DKCIIEPUMEHT, HEOOJIbIIIOE UCCIE0BAaHNE (PU3UUECKOTO SIBJICHUS;

OIICHHBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTHh WH(OPMAITHIO, TIOTYUYCHHYIO
B XO/I€ UCCJICIOBAHMSI W DKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIIEHHS W BBIBOJBI MO pe3yJibTaTaM
POBEEHHOTO HAOIIOIEHUS, OTIBITA, MCCIICIOBAHNUS;

MIPOTHO3WPOBATh BO3MOXXHOE JalbHEUIIIEE Pa3BUTHE (PU3MUECKHUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 WX pPa3BUTUHM B HOBBIX YCJIOBHUSIX U
KOHTEKCTaXx.

Pabora ¢ undpopmaunmeii:

MPUMEHATh PA3THYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPHU TIOUCKE H
otOope MHPOPMAIIUU UITU JAHHBIX C YUETOM MPEATIOKEHHON yUeOHOH (hHU3MIEeCKOM
3a/lauu;

aHAIM3UPOBaTh, CHCTEMATHU3UPOBaTh W HWHTEPIPETHPOBATH HH(OpPMAIHIO
Pa3TUYHBIX BUIOB M (JOPM MIPEICTABIICHHUS,

OIICHMBATh HANEKHOCTh HWH(DOPMAIMKM TO KPUTEPUSIM, MPEITOKECHHBIM
YUHUTENIEM UIU CHOPMYITUPOBAHHBIM CAMOCTOSTENHHO;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHMAIBbHYIO  (GOpMy  TIpEICTaBICHUS
uHDOpPMAITM W WILIIOCTPUPOBATh pPENIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JTuarpaMMaMu, UHOU Tpadukoil 1 UX KOMOWHAITUSIMH.

KoMMmyHuKaTHBHBIE YHHBepPCcaJbHbIe YUeOHbI€e 1elCTBUA:

B XOJe OOCyXJeHus ydeOHOTO MmaTepuala, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT W TPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI W
BBICKa3bIBaTh WJICH, HAIlEJICHHBIC HA pEIICHWe 3a7aud | TOJJCpKaHHE
0J1aroKeIaTeIbHOCTH OOIICHMUS,



COIOCTABIISATh CBOU CYKJIEHHS C CYXXJCHHSIMH JAPYTHX YYaCTHHKOB JHAJIOTA,
OoOHapyXUBaTh pa3IU4HUe U CXOACTBO MO3UIIML;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

nyOJUYHO MPEACTABIATh PE3YJbTAaThl BBINOJHEHHOTO (PM3HUYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, TPOEKTA);

NOHMMAaTh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON M WHIAUBUAYATbHON
paboThI PU PEIIEHUH KOHKPETHOU (PU3nYecKOl mpoOIeMbl;

MPUHUMATh LEIN COBMECTHOU JEATEIbHOCTH, OPraHU30BBIBAThH JACUCTBUS IO
e€ JMOCTIKEHHUIO: paclpelesiaTh poJd, OOCYXKIaTh MPOLECChl U Pe3ylbTaThl
COBMECTHOH paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBINIOJIHATH CBOIO YacTh padOThI, JOCTUras KayeCTBEHHOI'O pe3yJibTara IO
CBOEMY HANpPABJICHUI0 U KOOPAUHUPYS CBOM JACHCTBUSA C APYTMMH WICHAMH
KOMaH/Ibl;

OLIEHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIIMH HPOAYKT IO KPUTEPHSM,
CaMOCTOATENIBHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHUMOJIEHCTBHS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeiCTBUSA
Camoopranusanus:

BBISBJISITH NPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX, TPEOYIOMIUX /IS
pereHus GU3NIeCKuX 3HaHWM;

OPUEHTUPOBATHCS B  PA3JIMYHBIX  MOAXOJAX  MPUHATHUS  PEIICHUN
(MHAMBUTyaTTbHOE, TIPUHSATHUE PEUICHUS B TPYIITIE, IPUHATHE PEIICHUN TPyIIoN);

CaMOCTOSITEJIbHO COCTABJISITh QJITOPUTM pelIeHUs] (PU3MUECKON 3ajauul WU
IJIaH HWCCIEAOBaHUS C yYE€TOM MMEIONIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHUI;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH NHTEJJIEKT:

JlaBaTh aJIcKBaTHYIO OLEHKY CUTYAallMU U PEAJiarath IJlaH €€ U3MEHECHUS;

OOBSCHATh  MPUYMHBI  JIOCTHKEHUS  (HEIOCTH)KEHHS])  pe3ysbTaToB
JIEeATEIIbHOCTH, JIaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHUS
(bu3MYecKoro HCCIeAOBaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHMBIIMXCS CUTYyalluH, YCTAHOBJIECHHBIX OIMOOK, BO3HUKIIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

CTaBUTh CEOS1 HA MECTO JPYroro 4YejaoBeKa B XOJIe CIopa WM AUCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY APYroro.

NpU3HABATh CBOE MPABO HA OLIMOKY MpHU pelleHud (PU3NUECKUX 3a/1a4d WIH B
YTBEPKJCHUSX Ha HAYYHBIE TEMBI U TaKOE e MPaBo JAPyroro.

INPEAMETHBIE PE3YJIBTATBI



K konity oOyueHnus ¢ 7 knacce npeAMETHBIE pe3yJIbTaThl Ha YT1yOJIEHHOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

MCIIOJIB30BATh MOHATHUS: (PU3NYECKUE W XUMHUUYECKHE SBJICHUS, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIE]b, THUIOTE3a, E€IWHUIBI (PU3UYECKUX BEJIUYHMH, aTOM,
MOJIEKYyJIa, arperaTHble COCTOSIHMS BellecTBa (TBEpPOE, KHUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIKEHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJIMHEHHOE),
TpaeKTOpHsi, paBHOJCHCTByIOmass cui, nedopmarus (ympyras, IIacTUYECcKas),
HEBECOMOCTbH, COOOIIAIOIINECS COCY/IbI;

YBEPEHHO pa3iuyarh siBieHUud (Auddy3us, TEIIOBOE [BHKEHHE YaCTHI
BEILIECTBA, PABHOMEPHOE JBMKCHHE, HEPAaBHOMEPHOE JBHKCHHUE, WHEPIIUS,
B3aMMOJICHCTBUE TEJI, PABHOBECHE TBEPJBIX TEJ C 3aKPEIIEHHOW OChIO BpalllCHHUS,
nepenaya JaBieHUsT TBEPIABIMHU TEJIAMH, >KMJIKOCTAMH M Ta3aMu, atMocepHoe
JIaBJICHKE; TUTaBAHUE TEJI, TPEBPAIEHUS] MEXaHUYECKOW SHEPTUH) MO0 OMUCAHUIO UX
XapaKTEepHbIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(bu3HYecKoe SBICHHE,

pacno3HaBaTh  MPOSIBIICHWE  W3YUYEHHBIX  (PU3WYECKUX  SIBIICHUA B
OKpY’KaroleM Mupe (B TOM uuciie (PU3NYECKHUE SIBJICHUS B MPUPOJIE: MPUMEPHI
JIBUOKEHHS C PA3JIMYHBIMUA CKOPOCTSIMH B KUBOM M HEXUBOW MPUPOJIE, ACHUCTBUE
CWJI TSDKECTH, TPEHHUsI, YIPYTOCTH B MPUPOJIC U TEXHHUKE, BIUSHUE aTMOCPEPHOTO
JIABJICHUSI HA XMBOW OpraHU3M, IUIABaHHME pbIO, phlUard B TEJ€ 4YeJIOBEKa), MpH
ATOM TMEPEBOJIUTh MPAKTUUECKYIO 3a7ady B YUEOHYIO, BBIJCISATH CYIIECTBEHHBIC
CBOICTBA (TIpU3HAKN) (PU3UYECKUX SIBICHHI;

ONKCHIBATh M3YUYEHHBIE CBOMCTBA TeNl U (U3HUECKHUE SIBICHUS, HCIOIB3YS
busnyeckue BeIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpEMS, MYTh,
CpeIHsisi CKOpPOCTh, CHJIa YMNPYroCTH, CHJIa TSDKECTH, BEC Tejla, CWia TPEHWs,
JaBJIeHUE TBEPIOTO TeNa, JABJICHHE CTON0A KUIAKOCTH, BBITAIKWBAIONIAS CHJIA,
MeXaHH4YecKass paboTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIBI, KO3(PhHUIIHMEHT
MOJIE3HOTO JIEUCTBUS MEXAHU3MOB, KHHETUYECKAs ¥ MOTEHIIUATIbHASL SHEPTUS ), TIPH
OMHUCAHUU TPABUIBLHO TPAKTOBATH (PU3UYECKUM CMBICI HMCIOJIb3yEMbIX BEIUYMH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEITUYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKkTepu30BaTh CBOWCTBA Tej, (PU3MUECKUE SBJICHUS U IPOIIECCHI,
WCIIOJB3Ys MpaBuja CIOXKEHUS cuil (BIIOJb OJHOM mpsiMoil), 3akoH ['yka, 3akoH
[Tackansa, 3akoH Apxumena, MpaBWUJIO paBHOBecHsl pbryara (0JIOKA), «30JI0TOE
MPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW OJHEpPruu, IMpPU STOM
JlaBaTh CJIOBECHYIO (hOPMYJUPOBKY 3aKOHA W 3alKChIBaTh €r0 MaTeMaTHYECKOE
BBIPAKEHUE;



CTPOUTH MPOCTHIC (PUBNYECKUE MOJIETH PEATbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIACIATH INPU ITOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SABJICHUHN, TPUMEHIThH (PU3UUECKUE MOJIETH ISl OObSICHEHUS
(U3HYECKHUX MPOLIECCOB U PELICHUS YUYEOHBIX 3a/1a4;

OOBSCHATHh (PU3NYECKUE SBIICHUS, TIPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCT€ CHUTyallMii MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, MU pemiarh
KaueCTBEHHbIEC 3aJladyd, B TOM 4YHCJIE TPeOYIOIMe YHUCICHHOTO OICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3NYECKUX BEIWYWH, IPH 3TOM BBIOMpATh aJeKBATHYIO
(bU3UYECKYI0 MOJIENb, BBISBISATH MPUYWHHO-CIIC/ICTBEHHBIE CBSI3M U BBICTPAWUBATH
JIOTUYECKYIO IIEMOYKY pacCyKJCHHM C Omopod Ha U3y4YeHHbIE CBOICTBa
dbuznyeckux sBiIeHUM, GU3NIECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

pemath pacu€THbie 3afauu (B 2—3 NEWUCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKY, BIOUpas aIeKBaTHYIO (PU3UUYECKYI0 MOJEIb, C UCIIOIh30BAHUEM 3aKOHOB
1 (HopMyJ, CBA3BIBAIONINX (PU3UUYECKHUE BEJIMUYMHBI, 3aMMChIBATh KPATKOE YCIOBHE
U pa3BEPHYTOE pEIICHUE 3aJauM, BBISBIATH HEJOCTAIOIIME WM H30BITOYHBIC
JlaHHbIe, OOOCHOBBIBATH BBIOOP METOJA pEIICHUS 3aJadyd, HCIOJIb30BaTh
CIIPABOYHBIE JTAHHBIC, MTPOBOJUTH MAaTEMAaTUYECKHUE MPEOOpa3OBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTH MOJYYEHHOrO 3HAYEHUS (PU3UYECKON BETUUYHHBI U
OMPENENATh PA3MEPHOCTh (PUBMUECKON BEIUYMHBI, MOJTYUYEHHOW MPHU PEIICHUU
3a/1a4u;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPHU  TTOMOITA
bu3NYEeCKUX METOJ0B, M Npeajarartb OPUEHTUPOBOYHBIM CMOCOO pelieHus, B
OMHMCAaHWU  HUCCIEOBAaHMUSI  paAClO3HaBaTh  IPOBEPAEMOE  MPEIOIOKECHHE
(TUTIOTE3Y), HHTEPIIPETUPOBATH MOTYUCHHBIA PE3yIbTaT;

MIPOBOJIUTH OTBITHI O HAOIIOACHHUIO (M3UYECKUX SBICHUM WU (HU3UUIECKUX
cBoiicTB Ten (muddy3us, TEIIoBoe paclUIupeHHe Ta30B, SBJICHHE WHEPIIHH,
M3MEHEHHUE CKOPOCTH MPH B3aUMOJACHCTBUM TeJ, Mepeiada JaBJICHUS KUIKOCThIO
U ra3oMm, MPOsIBIICHHE IEHUCTBUSI aTMOC(HEPHOTO AABJICHUS, JCHUCTBUE MPOCTHIX
MEXaHH3MOB): (HOPMYJIHPOBATh MPEANOI0KEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOACHHUH, CAMOCTOSTENIHLHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyoBaHus U GOPMYIUPOBATH BHIBOIBI,

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEPCHHUS (U3UYECCKUX BEITUYHH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, cuiia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOTO Tella, CUJla TPEHUS CKOJIbKEHHUS, JaBJICHHE
BO3/1yXa, BBITAJIKMBAIOIIAs CHUJa, JEHCTBYIOIIAs Ha MOTPYKEHHOE B JKHUIKOCTh
TeNno, KOA(DPUIMEHT TOJIE3HOTO  JIEUCTBUSA  MOPOCTBIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METo/la M3MepeHus, (PUKCHpOBaTh MOKa3aHUs MPUOOPOB, HAXOJIUTH 3HAUCHHE



U3MEePSEMON BEJTMUUHBI C TOMOLIBIO YCPEAHEHUS PE3YIbTaTOB CEPUH U3MEPEHUH U
OLICHUBATh MOTPEIIHOCTh U3MEPEHHUI;

MPOBOJNTH HECIOKHBIE IKCIEPUMEHTAIbHBIE HMCCIEIOBAHUS 3aBUCUMOCTEH
bu3nyecKux BETUYMH (3aBUCMMOCTH MYTH PABHOMEPHO MABIDKYIIETOCS TEia OT
BPEMEHHM [JBUKECHHs Teja, CUJIbl TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAaJbHOTO
JABJICHUSI, KayecTBa OOpaOOTKM MOBEPXHOCTEH Te€Jl W HE3aBUCUMOCTH CHIIBI
TPEHHUS OT IUIOMIAM COMPHUKOCHOBEHUS TEJ, CHJIBl YIPYTOCTH OT YIJIMHEHUS
NPYKUHBI, BBITAJKUBAIONIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTH Telda W OT
IUIOTHOCTU KHUJAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teljla, OT IIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM TIaBaHUs TEJ, YCIOBHM paBHOBECHs phluara
u OJIOKOB): COBMECTHO C yuuTeiaeM G(OpMyJIHpoBaTh 3agadyy U THUIOTE3Y
HCCJIEIOBAHMS, CAMOCTOSITENIBHO IJIAHUPOBATh HCCIIEOBAHUE, CAMOCTOATEIBHO
coOUpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY C HCIOJB30BaHUEM HWHCTPYKIUH,
MPEICTABIIATH MMOJTYYEHHbIE 3aBUCUMOCTH (DU3UUYECKUX BEJIMYMUH B BUJE TAOIHI] U
rpadMKoB, OIICHMBATh MOTPEIIHOCTH, JeJaTh BBIBOABI IO pe3yJbTaTam
UCCJIEI0BaHNUS;

coONoaTh TpaBWiIa TEXHUKH O€30MacHOro Tpylda Tmpu pabote ¢
71a00paTOPHBIM 000PYI0BAaHUEM;

yKa3bIBaTh MPHUHIIUIIBI ICUCTBUS MPUOOPOB U TEXHUUECKHUX yYCTPOMCTB: BECHI,
TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS  COCYIbl, OapoMeTp, pblyar,
MOJIBUYKHBINA U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYCHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOILIECCOB C OMOPOM Ha WX OmucaHus (B TOM
YHCclie: TOIIIUITHUKHN, YCTPOHCTBO BOJOMPOBO/A, THAPABINYECKHUI mpecc, CH(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIONb3Yysl 3HAHUS O
CBOMCTBaX (DU3UYECKUX SBICHUW M HEOOXOAMMbIe (PU3MUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMBl M CXEMaTUYHbIE PUCYHKH H3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IMpHU
pEIICHUH YYEOHO-TTPAKTUUYECKUX 3a]1aY;

MPUBOJAUTH MPUMEPHI (HAXOAUTh HH(POPMALIUIO O TIPUMEPax) MPAKTUYECKOrO
UCTIONB30BaHUsl (DM3MUECKUX 3HAHUN B MOBCEJIHEBHOMW KHU3HU I 00€CIICUCHHS
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMH W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pPOBbS U COONIOACHHUS HOPM SKOJOTHYECKOrO TIOBEJACHHS B
OKPYIKAIOIIEU CPEAE;

OCYUIECTBJIATh OTOOP UCTOYHUKOB MH(pOpMALIMK (PU3UUECKOTO COEPKAHUS B
WuTepHere, camMocTOSATENbHO (OPMYNHUPYsT TOUCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIIUXCS 3HAHUM W MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB BBIJCHSATH



uHpOpMaIMIO, KOTOpas SBJIsETCS MNPOTUBOPEUYMBOM MM  MOXET  OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh NPHU BBINOTHEHUU YUYEOHBIX 3aJaHUN HAyYHO-TOMYJISPHYIO
JUTEPATYPY (PU3UYECKOTO COIEpkKaHUS, CIPABOYHBIE MaTepUaJIbl, PECYPChl CETH
WuTepHer, BnageTh nNpuéMaMu KOHCHEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
uH(MOpMAaIUU U3 OJIHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE KpaTKHE€ NMUCBMEHHBIE W YCTHbIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpManu (PU3HUECKOTO COJAEPKAHMS, B TOM YHUCIE
nyOJIMYHO JAeNaTh KpaTKHWE COOOIIEHHS O pe3ysbTaTax MPOEKTOB WM yYeOHBIX
WCCIIEIOBAHUM, TIPU OTOM TPaMOTHO HWCIOJIB30BaTh WM3YYEHHBIM NOHATUNHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3EHTALINEH;

IPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIENIOBAHUNA pacCIpeaesiaTh
00513aHHOCTH B T'pYIIIE B COOTBETCTBUH C MOCTABJICHHBIMH 3a/1adyaMH, CIEAUTH 32
BBITIOJIHEHUEM TUIaHA JACWCTBUM, aJ€KBaTHO OLIEHUBATh COOCTBEHHBIM BKIIAJ B
JEATENIbHOCTh  TPYIIbI, BBICTPAMBATh KOMMYHHMKATHBHOE B3aHMOJICHCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAOLIUX.

K kxoHny oOyueHus ¢ 8 Knacce NpeIMETHBIE PE3YyJbTaThl Ha YIiIyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTH y 00YUArOIINXCS YMEHU:

UCII0JIB30BaTh MOHATHS (Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHpleé COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE W
amop(Hble Tena, HACBIILIEHHBIA W HEHACBIIIEHHbIA Map, CIOCOObI M3MEHEHHUS
BHYTPEHHEW DHEPIUM, OJJIEMEHTAPHBIA DJJIEKTPUYECKUNW 3apsA], NPOBOJIHHUKH,
MOJIYIIPOBOJHUKH, TU3JIEKTPUKH, UICTOYHUKHU ITOCTOSIHHOIO TOKA, AJIEKTPHUUECKOE U
MarHuTHOE TIOJIs, ONTHYECKas CHCTEMa) U CUMBOJIMYECKUH S3bIK (PU3UKU IIpU
pELICHUH YYEOHBIX U MPAKTUUYECKUX 3a/a4;

YBEPEHHO pa3jinyaTh SIBJIECHUSA (TEIJIOBOE PACHIMPEHHE (CHKATHUE), TEIJIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAayMBaHWE, KalWUISIPHBIE SBJICHUS,
UCIapeHue, KOHJIEHCAlUsl, IUIaBJICHHE, KpPUCTAIIM3alus, KUIIEHUE, CIIO0COOBI
Terionepeaadn (TermIonpoOBOAHOCTb, KOHBEKIINS, U3TYUYEHHUE), TEMIOBbIE OTEPH,
ANEKTpHU3aLUs TEJ, B3aUMOJCHCTBUE 3apsAJiOB, ACHCTBUS AJIEKTPUYECKOrO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aMOJEICTBUE MArHUTOB, JEHCTBUE MATHUTHOTO IOJISI Ha
IOPOBOJIHUK C TOKOM) II0 ONHUCAHUIO MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE
OTBITOB, IEMOHCTPUPYIOLIUX JAHHOE (PU3UUECKOE SIBJICHHUE;

pacno3HaBaTh  MPOSIBJIEHUWE  W3YYEHHBIX  (PU3WYECKUX  SBJIICHUA B
OKpyXammeM wMupe (B TOM 4Hcie (U3MUECKHe SBJICHUS B MPHUPOJE:
IIOBEPXHOCTHBIE M KallWJUIAPHBIE SIBICHUS B IPUPOJAE, KPUCTAUIBI B IPHUPOJE,
n3nyuyenue CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa30BaHHUE POCHI,
TyMaHa, WHEs, CHETa, JJICKTPUYECKHE SBJICHHS B aTMocdepe, >IEKTPHUUECTBO
’KUBBIX OPraHU3MOB, MAarHUTHOE 1OJI€ 3eMJId, JIpei] MOJII0COB, pOJIb MArHUTHOTO



noJisl 11 KU3HM Ha 3emiie, MOJISIPHOE CHUSHHE), MPU ITOM [EPEBOJUTH
MPAKTUYECKYI0 3a/layy B Y4eOHYI0, BBIJCNSTh CYIIECTBEHHBIE CBOWMCTBA
(npu3Haku) GU3NYECKUX SBICHUIM;

OMUCHIBATh HM3YyUYECHHBIE CBOMCTBAa TeN W (PU3UYECKHUE SIBJIICHUS, UCIOJIb3YS
dbu3nueckne BENWYUHBI (TeMmIeparypa, BHYTPEHHSS DSHEPrus, KOJUYECTBO
TEIJIOTHI, paboTa rasa, yjelbHas TEIUIOEMKOCTh BEIIECTBA, yJeNbHAs TeruioTa
IUIaBJICHUS, YJENbHas TemioTa napooOpa3oBaHMsl, yAENbHAsl TEIJIOTa CrOpaHUs
TOIUIMBA, KOA(DPUIIUEHT MONE3HOr0 JEUCTBUS TEIIOBOW MAaIlIMHBI, OTHOCUTEIbHAS
BJIAXKHOCTh BO3/1yXa, DJIEKTPUUYECKUM 3apsll, CcuJla TOKa, DIIEKTPUUYECKOE
HaIpsKEHWE, CONPOTUBIIEHUE MpoBoAHWKAa, J/C B Lenu MOCTOSHHOIO TOKa,
AIEKTPUUECKOE YAENbHOE COINPOTHUBJICHHE BeIllecTBa, pabdoTa M MOLIHOCTb
AIEKTPUUYECKOTO TOKA), TPU OMUCAHUU MPABUIBLHO TPAKTOBATH (PU3UUYECKHUI CMBICI
WCIIOJIb3YeMbIX BEJIIMYWH, WX OOO3HAYEHUS W EAUHUIBI (HU3UYECKUX BEITUYHH,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIONINE NAHHYIO (U3UUYECKYIO BEIIMYUHY C APYTHUMHU
BEJIMYMHAMU, CTPOUTH IpadUKN U3yUYCHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHUH;

XapakTepu30BaTh CBOWCTBA TeJ, (PU3NUECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3YsI OCHOBHBIE MOJOXKEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BEIIIECTBA, YpAaBHEHHE TEIJIOBOTO OallaHCa, 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsna, 3akoH KysloHa, mpUHIMI CYNEpHO3ULUU AIIEKTPUUECKUX IMOJIeH, 3aKOH
Oma gt yuacTtka uenu, npasuia Kupxroda, 3axkon Oma 15 OJIHOU 1eMNy, 3aKOH
Jxoynsa-JleHna, 3aKOH COXpaHEHUs SHEPruu, MPU 3TOM pPa3IndaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA M €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH TMPOCTbIE (PUIUYECKHE MOJIETU PEANbHBIX OOBEKTOB, MPOLECCOB U
SABJICHUM, BBIJCIATH TMPU HTOM CYIIECTBEHHbIE W BTOPOCTENEHHBIE CBOWCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUHN, IPUMCHITH (PU3NUSCKUE MOJEITH ISl OOBSICHEHUS
(bu3HYeCKUX MPOIIECCOB U PEIICHUS YUYeOHBIX 3a]1a4;

OOBSCHATH (PU3MUECKUE SBICHUS, IPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MNpPaKkTHUKO-OPUEHTHUPOBAHHOTO XapakTepa, M pemiaTh
KaueCTBEHHBIE 3a7a4ud, B TOM 4YHCJIE TPeOyIOlMe YHUCICHHOTO OICHUBAHUS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEIUYUH, IPU 3TOM BBHIOMpATh aJEKBATHYIO
(U3UYECKYIO MOJIENb, BBISBIATH MPUYUHHO-CIEICTBEHHBIE CBSI3U W BHICTPaUBATh
JOTMYECKYHK0 LEMOYKY PpACCYKAEHUM C ONOpPOM Ha HW3YyUYEHHBIE CBOWCTBA
bu3nYecKuX SBICHUM, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pellIaTh pacu€THhIE 3ajaud (C Oomopoil Ha 2—3 ypaBHEHUS) IO
M3ydyaeMbIM TeMaM Kypca (GU3uKHU, BEIOMpas aeKBaTHYIO (PU3UUECKYI0 MOJEINb, C
MCIIOJB30BaHUEM 3aKOHOB W (POpMyJ, CBSI3bIBaIONIUX (DU3UYECKUE BEIUYUHBI,
3alUChIBATh KPaTKOE YCJIOBUE W PaA3BEPHYTOE pEIICHHE 3aJlayd, BbIABISThH
HEJIOCTAOIINE MM U30BITOUHBIE JTAHHBIE, 0OOCHOBBIBATH BHIOOP METO/A PEIICHHUS
3a/1aud, HCIOJb30BaTh CIPABOYHbIE JaHHbIE, NPUMEHATh METOAbl aHalnu3a



pa3MepHOCTeH, UCIOIb30BaTh IrpapuuecKkue METOAbl pEelIeHUs 3ajad, MPOBOIUTH
MaTeMaTU4YeCKue TMpeoOpa3oBaHUsi W Pacu€Tbl, OILIEHUBATh PEATUCTUYHOCTD
MOJy4YEHHOTO 3HAYeHUs (U3MUECKON BEIMYUHBI W ONPEACNATh Pa3MEPHOCTH
bu3nyecKoil BETUYHHBI, MOTYYSHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO pEIIUTh MpH MOMOIIU
bu3HYeCKUX METOJ0B, M Npeajarartb OPUEHTUPOBOYHBIM CMOCOO pelieHus, B
ONMCAaHWU  WCCIEIOBAHMs  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATNOJIOKEHHUE
(rumoTe3y), MHTEPIPETUPOBATH OTYyUYEHHBINA PE3yIbTaT;

MIPOBOJIUTH OTBITHI O HAOIIOACHHUIO (M3UYECKUX SBICHUN WU (HU3UUIECKUX
CBOMCTB Ten (KamWJUISpHBIE SIBICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3JyXa OT €ro
00béMa W TemmepaTyphl, CKOPOCTH IMpollecca OCThIBaHMSA (HArpeBaHUs) MpH
U3TyYEeHUH OT I[BeTa M3JIydaromel (MOTJIOMAIONIei) MOBEPXHOCTH, CKOPOCTh
UCHApeHusi BOJBI OT TEMIIEpaTypbl JKUIKOCTH M IUIOH[aAd €€ IOBEPXHOCTH,
AIEKTPU3AIUS TNl U B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3aPSA0B, B3aUMOJICHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJN3allisl MArHUTHBIX TIOJIEH TOCTOSTHHBIX MAarHUTOB,
JEHCTBHUSI MAarHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATENs] TOCTOSIHHOTO TOKa): (OPMYJIHUPOBATH MPOBEPSEMOE
MpeanosjgokeHue (TUmoTredy) O  BO3MOXHBIX — pe3ysbTarax  HaOJIOJEHUH,
CaMOCTOATENIBLHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyAOBaHMS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAMUTH TMpsIMbIE M KOCBEHHBbIE H3MEpeHUs (U3MUECKUX BEIUYUH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3/yXa, CUJa TOKa, HaIpsKEHUE,
yAenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTHUBICHUE TMPOBOJHHMKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKA) C HCIOIH30BAaHHUEM AHAJOTOBBIX M HU(PPOBBIX
pubOpoB, 0OOCHOBHIBATH BHIOOP METOJa M3MEpEeHUs, (PUKCUPOBATH TMOKA3AHMS
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSIEMOI BEJIUYHMHBI C MIOMOIIBIO YCPEIHEHHUS
pe3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH IIOIPEIIHOCTD U3MEPEHUN;

MPOBOANTH AKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHCHUMOCTEH (PHU3UIECKIX
BEJIMYMH (3aBUCUMOCTH JIaBJICHHsS BO3AyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIXKJICHUS, UCCIIEOBAHUE SBJICHUS TEIIO0OMEHA IPU CMEIIUBAHUH XOJIOTHOM U
ropsiueld BOJABI, 3aBUCHMOCTHh COMPOTHUBJICHHS] TMPOBOJHUKA OT €ro JJINHBI,
IUIOMIA/IA TOMEPEYHOTO0 CEYEeHHUS M YAETHHOTO COMPOTHUBICHUS BEIIECTBA
IPOBOJHMKA, CUJIBl TOKA, MPOTEKAIOIIEro 4Yepe3 MPOBOJHHUK, OT HANpPsKEHUS Ha
MIPOBOJIHUKE, MCCIEIOBAHUE MOCIEAOBATEIILHOIO M MapaJieIbHOTO COCAMHEHHM
MPOBOJHHUKOB): COBMECTHO C Yy4HTeleM (QOpMyIUpoBaTh 3aJadyy U THUIOTE3Y
WCCIIEIOBAHMSI, CaMOCTOSITENIbHO TUIAHUPOBATh HCCIEIOBAHHUE, CAMOCTOSTEIIBHO
coOMpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY C HCIOJB30BaHUEM HWHCTPYKIUH,
MPEACTABIIATH MMOJTYYEHHbIE 3aBUCUMOCTH (DU3UUYECKUX BEJIMYUH B BUJE TAOIHI] U



rpauKoB, OIEHMBaTh MOTPEIIHOCTH, [eNaTh BBIBOABI IO pe3yJbTaTam
UCCJIeIOBAHNUS,

cobOmoaTh mpaBuia 0O€30MacHOTO TpyJa Ipu paboTe ¢ Ja0opaTOpPHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOUCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
qyclie: CUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBasi TypOMHA, aMIlepMeETp,
BOJIbTMETP, CUETYUK DJIEKTPUUYECKON SHEPIHH, HJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeNIbHBIE  AJIEKTPONPUOOPHl  (IIpUMEphI), MPEAOXPAaHUTENIM U  HX
NpUMEHEHUE B OBITY W TEXHUKE, NPUMEHEHHE TMOCTOSHHBIX MAarHUTOB,
AIIEKTPOMArHUTOB, AJEKTPOJBUraTENb MOCTOSIHHOIO TOKA), UCIOJIb3Ysl 3HAHMS O
CBOMCTBax (PU3MYECKUX SABJICHHM, HEOOXOAWMblE (PU3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA U HU3MEpPUTEIbHBIC
npuOOpsl MO CXeMaM M CXEMaTHYHbIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC,  IMCHUXPOMETpP, TUIPOMETpP, JBUraTeilb BHYTPEHHETO  CropaHus,
AJIIEKTPOCKOI,  pPEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUYECKHX LEMEed C
MOCJIEIOBATEIbHBIM W TapajUIeIbHBIM  COCIMHEHUEM JJIEMEHTOB, pa3iuyas
YCIIOBHbIE 0003HAUYEHHMSI DJIIEMEHTOB DJIEKTPUUYECKUX LIETIEeH, UCTIOIb30BaTh CXEMBbI
U CXEMaTHUYHbIE PUCYHKH U3YYEHHBIX TEXHHUYECKUX YCTPOWCTB, U3MEPHUTEIIbHBIX
npuOOpPOB M TEXHOJOTUYECKUX IPOLIECCOB MPU PEIICHUH YUEOHO-NPAKTUYECKUX
3azay;

MPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPax) MPaKTUYECKOro
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM U3HMU JJIsl 00ECHEUEHHUS
0e30macHOCTH TIPU OOpaIlleHnH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pPOBbS U COONIOACHHUS HOPM SKOJOTHYECKOrO TIOBEJACHHS B
OKPYIKAIOIIEU CPEAE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojaepxanusi B UutepHere,
CaMOCTOSITENTbHO (OPMYJIHpYysl TOUCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHUM U CpaBHEHHUS JOMOJHUTEIbHBIX HCTOYHUKOB BBIICIATH HH(POPMAIIUIO,
KOTOpas SBJISIETCS] MPOTUBOPEUNBON UIIU MOKET OBITh HEJOCTOBEPHOIA;

UCIIOJIb30BaTh NPH BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-IOMYJISPHYIO
auTepaTypy (pU3MUecKoro cojliep)kaHusi, CIpPaBOUYHbIE MAaTE€pPHAJIbl, PECYPCHl CETH
WNuTepHeT, BianeTb nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHbIE IMCBMEHHBIE M KpPAaTKUE YCTHBIE COOOILEHHS,
00001mas nHMOPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJIEPIKAHMS, B
TOM  4WCl€  MyOJMYHO  MPEACTaBIATh  pe3yJbTaThl  MPOEKTHOM  WIU
UCCIIEeI0BATENBCKON JEATENBHOCTH, IPU 3TOM I'PAMOTHO HUCIIOIb30BATh U3YUYEHHBIH



MOHATUUHBIA  ammapaT  Kypca  (U3WKH,  COMPOBOXKAATH  BBICTYIUICHHE
MpE3CHTALINEN;

MIPU BBIMOJIHEHUH YUYEOHBIX MPOEKTOB W HMCCIEAOBaHUN (DPU3UYECKUX MPOIIECCOB
pacrpenensaTh O0O0S3aHHOCTH B TpyNIe B COOTBETCTBUU C TMOCTABICHHBIMU
3a7a4aMHy, CJIEOUTH 3a BBINOJHEHUEM IUIaHA AEHUCTBUM U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAJ B  JCATEIBHOCTh TPYIIIHI,
BBICTPAMBATh KOMMYHUKATUBHOE B3aWMOJICHMCTBUE, MPOSIBISIL TOTOBHOCTH
paspeiiatb KOH(QIUKTHI.

K xoHiy oOydenust ¢ 9 kunacce npeaMeTHble pe3yJibTaTbl Ha YriayOJIE€HHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:

MCII0JIB30BAaTh MOHATHUSA (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JIB)KEHUSI, HEBECOMOCTb M MEPErpy3KH, LEHTP TAKECTHU, MEXAHUUYECKHE BOJIHBI,
3BYK, MH(QPa3ByK M YJIbTPa3ByK, 3JEKTPOMArHUTHbIE BOJHBI, PEHTIC€HOBCKOE
U3ITy4YEeHHE, [IKaJIa 3JIEKTPOMArHUTHBIX BOJIH, UCTOYHUKU CBETA, OJU30PYKOCTh U
JTAJIbHO30PKOCTh, CIIEKTPbl UCITyCKAaHUS M IOTJIOLIeHus, anb(a-, 6eTa- U ramMmma-
U3TTyYeHHUs, U30TOIBI, SJIepHAsi U TEPMOSIEpHAsi SHEPreTUKa) U CUMBOJWYECKUN
A3BbIK (PU3UKHU TP pELICHUU YUYEOHBIX U MPAKTUYECKUX 3a]a4;

YBEPEHHO  pa3iuyarh  sBJIE€HUA (PaBHOMEPHOE U  HEPABHOMEPHOE
IIPSAMOJIMHENHOE JIBHKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUJKCHUE,
CBOOOJIHOE TMAaJICHUE TeJ, JBMXKEHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TeEJ,
PAaBHOBECHME MAaTEpUAIIBHOW TOYKH, PEAKTUBHOE JBHKEHHE, HEBECOMOCTb,
KoneOaTeNlbHOE  JIBIKEHHE (TapMOHHMYECKHE, 3aTyXalollhe, BbIHYXICHHBIC
Kosie0aHus), PE30HAHC, BOJIHOBOE JBM)KEHHME (PacIpOCTpaHEHHE U OTPaKEHUE
3ByKa, UHTephepeHIus U Audpakius BOJIH), NPIMOJIUHEHHOE pacpoCTpaHEeHHE,
OTPAXKEHHE M MPEJIIOMJICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA,
pasnokeHue Oeroro cBeTa B CHEKTP M CIOXEHUE CHEKTPAJIbHBIX I[BETOB,
€CTECTBEHHAsl  PAaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO0  CIEKTpa
U3JyYEHUs) IO OMUCAHUI0O MX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh  MPOSIBJIEHUWE  W3YYEHHBIX  (PU3WYECKUX  SBJIICHUWA B
OKpy>KaroleM Mupe (B ToOM 4ucie (pu3ndeckue siBJICHUs B MPHUPOJAE: NPUIUBBI U
OTJIUBBI, IBUkKEHUE TUIAaHET COJTHEYHON CHUCTEMBI, PEAKTUBHOE JABUKEHUE >KUBBIX
OpraHW3MOB, BOCIIPUSATHE 3BYKOB JKMBOTHBIMH, 3EMJIETPSICEHHE, CEUCMHUYECKHE
BOJIHBI, I[yHaMH, 3X0, I[BETa TeJl, ONTUYECKUE SABJICHUS B MPUPOJE, ONOIOTHYECKOE
NecTBUE BUAUMOIO, YJIbTPapUOJETOBOIO M PEHTICHOBCKOIO H3JIyYEHUH,
€CTECTBEHHBIM pPAaJMOAKTUBHBIA (POH, KOCMHYECKHE Jy4Yd, pPaJHMOAKTHBHOE
M3JIy4YEHUE NPUPOJHBIX MHUHEPAJIOB JIEUCTBUE PAJWOAKTUBHBIX H3JIIyYECHHH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/1a4y B YUYEOHYIO,
BBIJIEJISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBICHUIA;



OIKCHIBaTh WU3YYCHHBIE CBOWCTBA T U (PU3NYECKUE SIBJICHUS, HCIONb3Ys
¢usznyeckue BeNWYMHBI (CpelHAs W MIHOBEHHass CKOPOCTh Teja IpH
HEPaBHOMEPHOM JIB)KEHHMH, YCKOpPEHHUE, IMEepeMEIeHUEe MPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBIDKEHUM,  yIJIOBas  CKOPOCTh,  LIEHTPOCTPEMHTEIHbHOE
YCKOpEHUE, CHJIa TPEHUsI, CUjla YIIPYTOCTH, CUJla TSHKECTH, YCKOPEHHE CBOOOIHOTO
NaJIeHUs, BEC TeJa, LIEHTP TSHKECTU TBEPAOIO Teja, UMITYJIbC TeJla, UMITYJIbC CHIIBI,
MOMEHT CHUJIbl, MEXaHUYEeCKasi pad0oTa U MOUIHOCTb, MOTEHLIUANIbHAS YHEPTUs Tea,
MOJIHATOrO HaJl TOBEPXHOCTHIO 3€MJIM, TOTEHIMAIbHAS SHEPTUS CXKATOW MPYKUHBI,
KMHETHYECKasi JHEpPrus, IOJHAas MEXaHWYeCKas SHEprus, IEepUuoJ MU 4YacToTa
Kosie0aHuil, MepuojJ MaTeMaTHYeCKOro U MPYKUHHOIO MasiTHUKOB, JIIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPETOMIICHHS
Cpelbl), TpU ONUCAHWU NPABWIBHO  TPAKTOBaTh  (PUBMYECKHN  CMBICH
UCIOJIb3YEMBIX BEIUYMH, UX OOO3HAYEHUS W EIUHUIBl (PU3NYECKUX BEIMYUH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UUECKYIO BEIMUUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH TpaUKU U3yYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIMYNH;

XapaKTepHu30BaTh CBOWMCTBA TeJ, (PU3NYECKHE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPIMH, 3aKOH BCEMUPHOIO TATOTEHHMSI, IPUHIIMI
CYNEpHO3ULIMA CHUJI, IPUHLHUI OTHOCUTENbHOCTH ['ammies, 3axoHbl HploTOHa,
3aKOH COXpaHEHUs UMITYJbCa, TEOPEMY O KMHETHMYECKOW 3Hepruu, 3akoH ['yka,
3aKOH bepHyIu, 3aKOHBI OTpaXKeHHsI W TMPEIOMIIEHUs CBeTa, (OPMYJTy TOHKOM
JIMH3BI, TUIAHETAPHYIO0 MOJEIIb aTOMa, HYKJIOHHYIO MOJENb ATOMHOIO $]1pa, 3aKOHBI
COXPaHEHUs 3apsiIOBOTO U MACCOBOTO YHCEI MPHU SJIEPHBIX PEAKIUAX, PU 3TOM
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €T0 MaTEMaTHYECKOE BBIPAXKEHHE;

CTPOUThH (PU3UUYECKUE MOJEIU PEATbHBbIX OOBEKTOB, MPOLIECCOB U SBIICHU,
BBIIETISITh IPU 3TOM CYIIECTBEHHBIE M BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUN, NPUMEHATh (QU3MUYECKHE MOJENU Uil OOBSICHEHUS
(bu3MYECKUX MPOILIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;

OOBSACHATHh (PU3NYECKUE SABIICHHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMii NPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, MW peularhb
KayeCTBEHHbIE 3a/add, B TOM 4YHCJIE TpPeOYyIOIIUE YHUCIEHHOTO OLICHUBAHMS
XapaKTepHbIX 3HAYEHUN (PU3MYECKUX BEJIMYUH, IPU 3TOM BBIOMpATh aJE€KBATHYIO
(U3HYECKYI0 MOJIENb, BBISBISATH MPUYMHHO-CIECCTBEHHBIE CBSI3M U BBICTPAaUBATH
JIOTUYECKYIO LENOYKY PACCYX ACHUM W3 2—3 1IaroB ¢ OMNOPOM Ha H3yYEHHBIE
CBOMCTBA (DU3NUECKUX SIBICHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacu€THhIE 33aJlayd M0 MU3y4aeMbIM TeMaM Kypca (U3UKH,
BBIOMpAas AaIEeKBaTHYI (PU3UYECKYI0 MOJENb, C MCIOJIb30BAHUEM 33aKOHOB H
dbopMyI1, CBA3BIBAIOIIUX (PU3UUECKHE BEIMYMHBI, 3aMIUCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE pELICHUE 3a7aud, BBIABIATH HEAOCTAIOIIME WM H30BITOYHbIE
JaHHble, OOOCHOBBIBaTH BBIOOP METOAA PEIICHHs 3aJlayd, HCIOJIb30BaTh



CIIPAaBOYHBIE JaHHBIC, MPUMEHATh METOJbI aHAJIN3a Pa3MEPHOCTEH, HCTIOIb30BaTh
rpauyueckue  MeTOABbl  pEeIIeHUs  3aJa4y, MPOBOJUTh  MaTeMaTHYECKHE
npeoOpa3oBaHusl U pacu€Thl, OIICHUBATh PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS
¢bu3nyecKoil BETUYMHBI U OMNPEAENATh Pa3MEPHOCTh (U3UYECKON BETUYMHBI,
MOJIYYCHHOM TP PEIICHUH 3a/1a4H;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpPU TOMOIIU
bu3NYECKUX METOAOB, W TpearaTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHS, B
ONMCAaHWUU  WUCCIEOOBAHMsS  pPAcClO3HAaBaTh  IPOBEPSEMOE  MPEANOTIOKEHHUE
(rumoTe3y), OIICHWBATh MPABUIBLHOCTH TMOPSAKA TPOBEACHHUS HWCCIIEIOBAHMS,
MHTEPIPETUPOBATH MOJYYCHHBIN PE3YJIbTAT;

MPOBOJMUTD OTBITHI N0 HAOIONECHUIO (DU3UUECKUX SIBICHUN WM (DU3HUECKUX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHUS YHEPTHUH,
3aKOHA COXPAaHEHHWS UMITYJIbCa, JEWCTBHE 3akoHa bepHyiM W BO3HUKHOBEHHE
NOABEMHOM CHJIBI KpbLIA, 3aBUCHUMOCTb IE€pUOJAA KOJeOaHUl MNPy KUHHOTO
MasiTHUKa OT MacChl Tpy3a U JKECTKOCTH TPYXHUHBI M HE3aBHCHUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJeOaHUM, MPSMOJUHEWHOE PpaclpoOCTpaHEHHUE CBETA,
pa3ioxeHue 0elloro CBeTa B CHEKTP, U3yueHUE CBOMCTB M300pakeHUs B IIOCKOM
3epKajie ¥ CBOMCTB M300pa)keHUsl mpeaMeTa B coOuparoiield JIMH3e, HaOII0AeHe
CIUIOIIHBIX M JMHEHUYATBhIX CIIEKTPOB M3IMydeHUs): (popMyIHpoOBaTh MPOBEPSIEMOE
NpEeAnojaokeHne (rumoresy) O  BO3MOXHBIX — pe3ysibTarax  HaOJIIOJEHUH,
CaMOCTOATENFHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOTO Habopa o0OpymoBaHWS,
OIMKCHIBATH XOJ ONBITA U (DOPMYJIHUPOBATH BHIBOJIBI;

IPOBOANTHE TPU HEOOXOAMMOCTH CEPHUI0 TMPSMBIX H3MEPEHMI, OIpenesss
CpeqHee 3HAYCHHE W3MEpPAEMON BEIMYMHBI M ONPEAeTss MOTPEIIHOCTD
pE3yNbTAaTOB MPSAMBIX H3MEPEHUN, OOOCHOBBIBATH BBHIOOp cCrocoba H3MEpeHUs
(M3MepUTeNbHOTO IpHbOopa);

POBOJNTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BETUYHH (CPEIHSISI CKOPOCTh
U YCKOpEHHE Tela MpU PaBHOYCKOPEHHOM JBHKEHUHU, YCKOPEHHE CBOOOHOTO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIMEHT TPEHHS  CKOJbKEHUS,
MexaHuveckas paboTa W  MOIIHOCTh, 4YacToTa U TMepuoja  KoJeOaHHit
MaTEeMaTHYeCKOTO W  TPYXHHHOTO  MAasTHUKOB, (DOKyCHOE  pacCTOSHHUE
coOuparolmiel JIMH3bl W €€ ONTHYeCKas CHJla, pPAJAUOAKTHBHBIA (OH) C
WCIIOJIb30BAHUEM aHAJOTOBBIX W IU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/Ia U3MEpEHHUs, IUIAHUPOBAaTh M3MEPEHUs, CaMOCTOSTENIBHO COOMpPaTh
OKCMEPUMEHTAIbHYI0O  YCTAaHOBKY,  BBIYHCISATh  3HAYCHWE  BEIWYHHBI U
aHAJIM3UPOBATh MOJYUYEHHBIE PE3YJbTAaThl, OICHHBAS IMOTPEIIHOCTh PE3yJIbTAaTOB
KOCBECHHBIX H3MEPEHUN;

MPOBOJUTH IKCIIEPUMEHTATBHBIE MCCIEAOBAHMS 3aBUCUMOCTEN (DU3MYECKUX
BEJIMYMH (3aBHCHUMOCTh IIyTH OT BPEMEHH TPU PaBHOYCKOPEHHOM IBW)XCHHH 0e3



HAa4aJIbHOW CKOPOCTH, 3aBUCUMOCTb CHWJIBI TPEHUS CKOJIBKEHHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHS, MEpUoJa KOJeOaHUl MaTeMaTH4YeCKOro MasiTHUKa OT
JUIMHBl HUTH, OIpPEJCICHHE YCKOPEHHUS CBOOOJHOTO NaJACHHs, HCCIECIOBAaHUE
M3MEHEHUS] BEJIMYMHBI M HaIlpaBJI€HUs MHAYKIMOHHOIO TOKA, 3aBUCHUMOCTH yTja
OTpaXEHUsl CBETa OT yrja MaJeHus, yrja NpeIOMIEHUS OT YyIVIa MaJCHHUS
CBETOBOTO Jy4ya, HCCJIEJIOBAHUE TPEKOB: HW3MEPEHHWE DSHEPIMH YaCTUIBI IO
TOPMO3HOMY MyTH (1O ¢oTorpadusam)): COBMECTHO C yduTeraeM (popMyIHpoBaTh
3a/layy U TUIIOTE3y MCCIIEIOBAaHUsA, CAMOCTOSTENIbHO IIAaHUPOBATh UCCIIEIOBaHUE,
CaMOCTOSITENIFHO COOMpPaTh OSKCIEPUMEHTAIbHYIO YCTAaHOBKY, IPEICTaBIAThH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEIWYMH B BUJE TaOMUIl U TpadUKoOB,
OLICHMBATh MOTPEIIHOCTH, JEJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOmoaTh mpaBuia 0€30MacHOrO TpyJa Ipu padoTe C J1abopaTOpHBIM
o0opyTI0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYCHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOUCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX omucaHus (B TOM
qyclie: CHOUAOMETP, JATUMKHU IIOJOKEHHUS, PAaCCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKHM, HEpPUCKOIN, ¢oToanmnapar, MHUKPOCKOI, TEJIEeCKOI, ONTHYECKUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), UCHONB3Yys 3HAHUS O
CBOMCTBaxX (PM3MUECKUX SIBIEHUN U HEOOXOauMble (PU3MUYECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKHM HW3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IMpHU
pelIeHNN y4eOHO-TPAKTUUECKUX 3a/1ad, ONTHYECKHUE CXEMbl HJisi TOCTPOCHUS
M300paK€HU B TUIOCKOM 3€pKajie U COOMparoIel JINH3E;

MPUBOJNUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O PUMEPAx) MPAKTHYECKOrO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEJIHEBHOM KU3HU JJIs 00€CIeYeHMs
0e30MacHOCTU MPHU OOpallleHuH C MPUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHHUS HOPM SKOJOTMYECKOro TOBEACHHS B
OKpYXaroUIEN Cpeie;

OCYIIECTBIATh MOUCK UH(pOpManu puznyeckoro cojepxkanus B HTepHere,
CaMOCTOATENHHO (HOPMYIIUPYSI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTU OINpPEACIICHUS
JIOCTOBEPHOCTH TOJIydeHHOM HWHQOpMAIlMi HAa OCHOBE HMEIONIUMXCS 3HAHUU U
JIOTIOJTHUTENbHBIX UICTOYHUKOB;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM Y4YEOHBIX 3aJaHUN HAYYHO-MOMYJISIPHYIO
JTUTEPATypy (PU3MYECKOTO conepKaHUs, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTepHeT, Bianerb NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMAIIKU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
nH(OpPMAIIMU U3 HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJEP KaHUs, MyOJIUYHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHON WIIM MCCIIE0BATENbCKOM AESITEIbHOCTH TIPU



3TOM TPaMOTHO MCIIOJb30BaTh W3YUYECHHBIM MOHSITUWHBIM aImapar M3y4aemMoro
pasznena (U3MKA M COMPOBOXKAAThb BBICTYIUICHHE MPE3CHTAlUEe C y4E€ToM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumenoBanue KosaunyecTBO 4acoB
Ne 3716510 o dyieKTpoHHbIEe (LM pOBbLIE)
JIOB M TEM
n/n pasa Bcero Kontpoarusie | IlpaxTiieckue o0pa3oBaTe/bHbIE PeCypChl
IporpamMmel padoThI padoThI
Paznen 1. ®u3uka u e€ posib B MO3HAHUU OKPYKAKOIIEr0 MUpPa
du3nKa — HayKa O
1.1 Y 2 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
IpUPOJIE
dusnueckue 3
1.2 4 bubmnoreka LIOK https://m.edsoo.ru/7f416194
BEJINYMHBI
EcrecTBeHHO- 1
1.3 Hay4YHbIN METOJ 2
TTO3HAHUS
Hroro no pazneny 8
Paspen 2. IlepBoHayaibHbIe CBEACHHS 0 CTPOCHHH BellleCTBA
2.1 Crpoenue BemiecTBa 2 1 bubmuoteka [{OK https://m.edsoo.ru/7f416194
JIBrokeHue u 2
2.2 B3aUMOJICACTBUE 4 bu6nuoreka LIOK https://m.edsoo.ru/7f416194
YaCTHI] BEIIECTBA
ArperaTHble
2.3 p 1 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
COCTOSIHHS BEIIIECTBA
Hroro no pazgeny 7
Pa3nen 3. /IBu:xeHne u B3auMojaeiicTBHE TeJl
MexaHnndeckoe 2

3.1

JBHXCHHUC

10

bubmuoteka [{OK https://m.edsoo.ru/7f416194




WNuepuus, macca,

3.2 9 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
IJIOTHOCTD
33 Cwna. Bugbr cun 15 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
Hroro no pazneny 34

Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaya
JIaBJICHUS TBEPIABIMUA

4.1 5 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
TeJaMU, SKHIKOCTIMHU
U Ta3aMu
4.2 JlaBlieHHE KUIKOCTH 6 bubmuoteka I{OK https://m.edsoo.ru/7f416194
ATtmocdepHoe
4.3 dep 5 bubmmoteka [{OK https://m.edsoo.ru/7f416194
JIaBJICHUC
JleiicTBUE KUAKOCTH
W ra3a Ha
4.4 . 12 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
MOTPYXEHHOE B HUX
TEJ0
Hroro no pazgeny 28
Pa3nea 5. PaGora 1 MOIIHOCTB. JHeprus
5.1 Pabora u MOIIHOCTE 6 Bu6muoreka LIOK https://m.edsoo.ru/7f416194
5.2 [TpocThie MeXaHU3MBI 8 bubnnoreka L{OK https:/m.edsoo.ru/7f416194
Mexanuueckas
5.3 5 bubmuoteka [{OK https://m.edsoo.ru/7f416194
SHEPrus
Hroro no pazgeny 19

Pa3nea 6. [loBTopuTtenbH0-00001aI0IM i MOYJIb

6.1

IloBTOpUTENBHO-
00o00maonmii

6

bubmuoreka I{OK https://m.edsoo.ru/7f416194




MOYJTb

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

23




8 KUIACC

HaumenoBanme KoJsun4yecTBo 4acos
Ne A316510 e JyeKTpoHHbIEe (LM poBbLIE)
JIOB U TeM
/i pasi Beero Konrpoasnbie | I[IpakTtuyeckue 06pazoBaTeLHbIE pecypebl
NporpamMMel padoTbl padoThI
Pa3znea 1. TensioBble siBJIeHUA
Ctpoenue u CBOMCTBa
1.1 P 6 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
BEIlECTBA
1.2 TemoBeie IpoLECcCH 33 1 6,5 bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
Hroro no paszneny 39
Pasnen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
DNEeKTpUYECKHE 1
3apsabl. 3apsHKCHHBIC
2.1 AR P 9 bubmnoreka LIOK https://m.edsoo.ru/7f4181ce
TeJa U uX
B3aMMO/ICVCTBUS
[Tocro Vi 1 10
2.2 TORHHBIT . 31 bubmuoreka I{OK https://m.edsoo.ru/7f4181ce
ANEKTPUIECKUI TOK
2.3 MarsuTtHbI€ SIBICHUS 11 4 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
DJIeKTpOMarHuTHAs 1
2.4 P 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
WHITYKITAS
Hroro no pazneny 58

Pa3znen 3. [loBTOpUTEIHHO0-00001IAKO NI MOYJIb

[ToBTOpUTENBHO-
3.1 BTOpHT HBVH 5 bubmuoteka [{OK https://m.edsoo.ru/7f4181ce
0000IarOIIHI MOTYJTb
Hroro no pazgeny 5




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

22,5




9 KUIIACC

HaumenoBanue

KoanuyecTBo yacos

Ne A316510 e duekTpoHHbIe (LM poBbLIE)
JIOB 1 TEM
n/n pasi Bcero Koutposbubie | Ipaxkrudeckue oOpa3oBaTe/ibHbIE pecypchbl
NporpamMMel padoThI padoTbl
Pa3zgen 1. Mexannueckue siBJeHHS
MexaHn4ecKkoe 1 4
1.1 JIBMDKCHUE U CTIOCOOBI 30 but6mmoreka L{OK https://m.edsoo.ru/7f41a4a6
€ro OIMcaHus
1.2 BsanmoneiicTtBue Ten 18 but6mmoreka [{OK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 15 1 bubnunoreka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 63
Pazgen 2. Mexanndeckne KoJ1e0aHNsI H BOJHBI
Mexanndeckue 35
2.1 8 bubmuoteka [{OK https://m.edsoo.ru/7f41a4a6
KoJe0auus
MexaHNUeCKH€E BOJHEL. 3
2.2 3 10 bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
BYK
Hroro no pazgeny 18

Pa3pnen 3. DiieKTpOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI

DNIEeKTPOMarHuTHOE
ToJIe U
3.1 6 bubmuoteka [{OK https://m.edsoo.ru/7f41a4a6
3JICKTPOMArHUTHBIE
BOJIHBI
Hroro no pazgeny 6
Pa3znen 4. CBeToBbIE sIBJICHMSI
4.1 3aKOoHbI 8 2 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6




pacrpocTpaHeHHS
cBeTa

JIMH3BI U ONITUYECKUE

4.2 6 bu6nmoteka LIOK https://m.edsoo.ru/7f41a4a6
puOOpPbI
P 0
4.3 ATOACHHE DETOTo 2 bu6nuoreka LIOK https://m.edsoo.ru/7f41a4a6
CBETa B CIIEKTP
Hroro no pasneny 16
Paznen 5. KBanTtoBble siBJIeHUs
Ucnyckanue n
5.1 TIOTJIOIICHHE CBETA 4 bu6mmoteka LIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
C
5.2 T;);)GHHG ATOMHOTO 5 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
AR
53 SAnepHblie peakuu 7 bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 16

Pa3nea 6. [loBTopuTe1bHO-00001IaI0IIM I MOYJIb

6.1

Mexanndeckue
SIBJICHUSA
(TOBTOpPHUTEIBHO-
00001IaIOIIHIT MOYITb)

bu6muoteka L{OK https:/m.edsoo.ru/7f41a4a6

6.2

TennoBble sABICHUS
(TOBTOpPHUTEIBHO-
0000 MOTYJIb)

bubmuoteka [{OK https://m.edsoo.ru/7f41a4a6

6.3

DNeKTpOMarHUTHBIC
SIBJICHUS
(mOBTOPUTEIHHO-

but6mmoreka L{OK https://m.edsoo.ru/7f41a4a6




0000 MOTYJIb)
CBeTOBBIC ABJICHUS 1
6.4 (moBTOpPUTENBHO- 1 bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
00001 MOJTYJIb)
I -
6.5 OBTopHTeHBVH © 4 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
00001IaI0ITNIT MOTYITh
Hroro mo pazneny 17
OBIIEE KOJIMYECTBO 136 3 26,5
YACOB I10 [TPOTPAMME

OOKYMEHT NOANWCAH INEKTPOHHOR NOONMCHD

MYHHUMNANLHOE BHOPKETHOE OB EOBPASOBATENEHOE
YUPEWAEHME "NMHLUER", Kypaomosa Oneca HukonaeesHa, JMpesTop

06.09.24 12:13 (MSK)
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