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MNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma o gu3uke Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHus COCTAaBIIEHAa HA OCHOBE
MOJIOKEHU U TpeOOBaHWUU K pe3ylbTaTaM OCBOEHUST Ha 0a30BOM YpPOBHE OCHOBHOM
o0pa3oBaTenbHOM mporpaMmsl, peactaBieHHbIX B DI'OC 000, a Takxe ¢ yuéTom deaepanbHO
paboueii mporpaMMbl Bocriutanus 1 KoHnenuuu npernogaBanus yaeoHoro npeamera « Ouznkay.

Copepxanue  mporpaMMmbl 1o ¢GuU3MKE  HampaBieHO  Ha  (opMHpOBaHUE
€CTeCTBEHHO-HAYYHONH T'PaMOTHOCTH OOYYalOIIMXCS W OPraHu3aldi0 W3ydyeHus (PU3UKU Ha
JesTEeNIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS BO3MOYKHOCTH Y4€OHOIO
npeamera B peammsanuu TpedoBannit DPI'OC OOO K MIAHHUPYEMBIM JIMYHOCTHBIM H
METanpeJMETHBIM  pe3yiabTaTaM  OOy4YeHHs, a  TakkKe  MEXIpEIMETHbIE  CBS3H
€CTeCTBEHHO-HAYYHBIX YU€OHBIX ITPEIMETOB HAa YPOBHE OCHOBHOT'O O0OIIETO 00pa3oBaHUsI.

[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclpeiesieHne yueOHOro marepuaina 1Mo rojaam
oOyuyeHust (o Kjaccam), MpeasiaraeT NPUMEPHYIO IIOCIEI0BaTEIbHOCTh HM3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHSI PEAMETHOTO COACPKAHUS U YIETE BOSPACTHBIX OCOOCHHOCTEH
00yJaroIuxcs.

[Iporpamma no ¢usuke pazpaboraHa ¢ LEIbI0 OKa3aHUS METOJUYECKON MTOMOIIU YYUTENIO
B CO3J]aHUU paboueil mporpaMMbI 0 Y4eOHOMY MIPEIMETY.

®du3zrKa ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYUHbIX YUEOHBIX IIPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHMM, N3y4YaeMbIX XMUMHUEH,
Ouosioruent, actpoHoMuel U pusmdeckoil reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, IPENOCTaBISIET HamOojee sCHble OOpa3lbpl MPUMEHEHHS HAay4HOIO METOJa
MO3HAHUS, TO €CTh CIIOCO0A MONIYYEHHS TOCTOBEPHBIX 3HAHHUM O MUpE.

OnHa U3 riIaBHBIX 337a4 (U3NYECKOro 00pa3oBaHUS B CTPYKType 0OIIero oOpa3oBaHUS
COCTOMT B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTM M MHTEpeca K Hayke Yy
00y4Jaromuxcs.

Uzydyenne ¢usukun Ha 0a30BOM YpOBHE MpEANONaraeT OBJIAJCHHE CJEIYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTepU3YIOIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

® HAYYHO OOBSACHSTH SIBJICHUS;

® OLICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEOBAHMS;

® UHTEPIIPETUPOBATh JAHHBIC U HCIIOJIb30BAaTh HAYYHBIE JOKA3aTEIbCTBA JUIA MOJYYCHHS
BBIBOJIOB.

enu wn3ydenuss PU3MKK HA ypOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs OMNpeeicHBI B
Konuenuuu npenonaBanust yauebHoro npeamera «®dusnkay B 00pa30BaTENIbHBIX OpraHU3ALUAX
Poccuiickoii ®enepannu, peaqu3ylOIIMX OCHOBHBIE 0011e00pa3oBaTeiIbHbIe MPOrPAMMBI,
yrBepxkaAEHHON pemienrneM Kosmnernn MunncreperBa npocsemenust Poccniickont ®@enepanuun
(mpotokoun ot 3 mekadbpst 2019 r. Ne [TK-4BH).

Heau usyyeHuss GU3UKM:

e [IprOOpETEHNE MHTEPECca U CTPEMIICHUS 00YJaIOIIMXCSl K HAYYHOMY U3YUYE€HUIO TTPUPO/IBI,
pa3BUTHE UX UHTEIJICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®pa3BUTUE TMPEJACTABICHUM O HAyyHOM METOAe TMO3HaHUs U  (PopMUpOBaHUE
HCCJIEI0BATEICKOT0 OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSM;



¢ pOopMHpOBaHNE HAYYHOTO MHPOBO33PEHHUS KAaK pe3yibTaTa HM3YYCHUS OCHOB CTPOSHUS
MaTepuu U (yHJAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢ popMHpOBaHHE TIPEACTABICHUN O PONM (PU3UKU U Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH;

®pa3BUTHE TMPEJICTaBICHUNH O BO3MOXKHBIX cdepax Oyaymeid mnpodecCHOHAIBHOMI
JeSTENbHOCTH, CBSI3AHHOM C (U3MKOW, NOArOTOBKA K JajbHEHIIEeMy OOYYEHHMIO B 3TOM
HaIpaBJICHUH.

JIoCTI)KEHUE H3TUX MeJedl mporpaMMbl N0 (U3MKE Ha YPOBHE OCHOBHOIO OOLIETo
oOpa3zoBaHusi 00€CTICUNBACTCS PEIICHUEM CIISAYIOIINX 3a1a4:

e IpUOOpETEHNE 3HAHUIN O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AIEKTPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e IprOOpEeTEHNE YMEHUI ONUCHIBATh U OOBSACHATH (PU3HUECKHE SBJICHUS C UCTIOIB30BAHUEM
MMOJTYYECHHBIX 3HAHUM;

®0OCBOCHHE METOJIOB pEIICHUs MPOCTEUINNX PpacdETHBIX 3a7a4 C HCIOJIb30BAaHUEM
busnuecKknx Mojiesei, TBOPUECKUX U MPAKTUKO-OPHEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUH HAOIIOAATh MIPUPOIHBIE SIBICHUS U BBITIOJIHATH OIBITHI, JAOOPaTOPHBIE
paboThI U IKCIIEPUMEHTANIbHBIE UCCIIEIOBAHUS C UCIIOIb30BAHUEM U3MEPHUTENIbHBIX TPUOOPOB;

e0CBOCHHE TIPUEMOB PAa0OTHI C HWHPOpMAIUEH (PUINYECKOTO COJACPIKAHMS, BKIFOYAS
UHPOPMAIIMIO O COBPEMEHHBIX IOCTHIKCHHAX (PU3UKH, aHAU3 U KPUTUYECKOE OIIEHWBAaHUE
uH(pOopMaInu;

®3HAKOMCTBO cO chepaMu MpoeCcCUOHATBLHOMN JIeITEIbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JJOCTHKEHUSAX (PU3NYECKOIN HAYKH.

Ha uzydyenne ¢uzuku (6a30BbIii ypOBeHb) HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
orBoauTcs 238 "acoB: B 7 kiacce — 68 yacoB (2 daca B Heen0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 knacce — 102 yaca (3 yaca B HEZIEIO).

[Ipennaraemslii B mporpamme 1o Gpu3nke nepeueHsb 1abopaTopHbIX PadOT U OMBITOB HOCUT
PEKOMEHIATETIbHBIA XapaKTep, YYUTENb JeNaeT BBHIOOP MPOBEACHHUS JAOOPAaTOpHBIX paboT U
OTBITOB C Y4ETOM MHIMBUIYaJIbHBIX OCOOCHHOCTEN 00y4alouXCcsl, CHUCKA IKCIIEPUMEHTAIbHBIX
3aJlaHui, TIpeJIaraéMbIX B paMKax OCHOBHOT'O FOCYAapCTBEHHOTO SK3aMeHa o (pu3uke.



COJEPXAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®u3uka u €€ poJib B NO3HAHUM OKPY KAIOIIEr0o MUPA.

®usuka — Hayka o npupoae. SABinenus npuponpl. OU3nyecKkue SBICHUS: MEXAaHUYECKHE,
TEIJIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbl. V3mepenune ¢usnueckux BenuyuH. DPuszndeckue MNpUOOPEI.
[TorpemHocTh M3MepeHnit. Mex1yHapoaHas CUCTEMA €NHUILI.

Kak ¢wusnka u npyrue ecrecTBeHHbIE HAyKH M3ydaroT Mpupoay. EcTecTBeHHO-Hay4HBIN
METOJl TO3HAHUS: HAONIOJCHHE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIJIBIKCHHE THIIOTE3,
OKCIEPUMEHT M0 TIPOBEPKE THUIOTe3, OObACHEeHWEe Habmogaemoro seieHus. Omnucanne
(bu3HUECKHX SBJICHUHN C MOMOIIBIO MOJEEH.

Hemoncmpayuu.

1. MexaHnnuyeckue, TEMIOBbIE, NEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @dusnyeckue MpuOOPHI U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM M ITU(POBBIM
puOOpPOM.

Jlabopamopnuie padbomut u onvimeul.

1. Onpenenenuie LeHbI A€IEHUS MIKAIbl UK3MEPUTEIBLHOTO Nprudopa.

2. 3mepenue paccTosTHUM.

3. U3mepenne 00bEMa KUAKOCTU U TBEPIOTO TEIA.

4. OmnpezeneHre pa3sMepoB MajbIX Tell.

5. U3mepenue temmepaTypsl MpU TOMOIIM >KUJKOCTHOTO TEpMOMETpa U JaTudKa
TEMIIePaTypBhl.

6. [IpoBenenne wucciaenoBaHUs MO MPOBEPKE THUMOTE3bI: AAIBHOCTh TMOJETA INAPHKA,
MYIIEHHOT0 TOPU30HTAIILHO, TeM OO0JIbIIIe, YeM OOoJIble BHICOTA MTyCKa.

Pa3zneun 2. IlepBoHayajibHbIE CBeJeHNsI 0 CTPOCHUM BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mmepbl. OMbITHI, J0Ka3bIBAIOLIUE
JIMCKPETHOE CTPOCHUE BEILECTBA.

JIBrkeHne dvacTul BellecTBa. CBsI3b CKOPOCTHM [BHMXKEHHMS YacCTUIl C TEMIIEPaTypOu.
bpoynoBckoe nBmwkenue, muddysus. BzammoneiicTBHE YacTHUI] BEMIECTBA: MPUTSKEHUE U
OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE TIa30B, JKUJKOCTEM U  TBEPABIX
(KpucTaIUIMUECKUX) Tesl. B3auMocBs3b MEXIy CBOMCTBAaMU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBL.

Hemoncmpayuu.

1. HabmroieHne OpoyHOBCKOIO JBUKEHUSI.

2. Habmonenne nuddysun.

3. HaGmronenne siBneHUi, OOBSICHSIOMUXCS MPUTSHDKEHUEM WM OTTAJIKUBAHUEM YaCTHI]
BEILIECTBA.

Jlabopamophuie padomot u onvimul.

1. Onenka quameTpa aToMa METO/IOM PSIIOB (C HCTOIb30BaHuEM (oTorpadmii).

2. OnbITH IO HAOJIOICHHUIO TETUIOBOTO PACIITUPEHUS Ta30B.



3. OnbITHI 10 OOHAPY)KEHUIO IEHCTBHS CHUII MOJICKYIISIPHOTO MPHUTSKEHHUSL.

Pa3nea 3. JIBu:keHue M B3auMoaeiicTBHE TeJl.

MexaHnueckoe [BH)KeHUE. PaBHOMepHOE U HepaBHOMEpHOe nBMkeHue. (CKOpOCTb.
CpenHsisi CKOpOCTb P HEPABHOMEPHOM JIBUKEHUU. PacU€T MyTH ¥ BpeMEHU ABUKEHUS.

SBnenne wHepuuu. 3aKOH WHEpuUuH. B3amMopnelcTBHe Tell KaKk NPUYMHA H3MEHEHUS
CKOpPOCTH JABWKEHHs Ted. Macca kak mepa mHepTHOCTH Tena. [lnotHocTe BemiectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMa BEIIEeCTBA.

Cuna kak xapakTepucTuKa B3auMmoneicTBus Ted. Cuiia ynpyroctd M 3akoH ['yka.
N3mepenue cuipl ¢ MOMOIIBIO AMHAMOMETpa. SIBleHHE TArOoTeHus W cuia Tsokectu. Cuna
TSKECTH Ha ApYyrux ma"erax. Bec rena. Heecomocts. CrioxkeHue Cuil, HalpaBIeHHBIX 110 OJHOU
npsimoid. PaBHozeiicTByromas cuil. Cuina TpeHus. TpeHue CKOJIbKEHUs U TpeHue nokost. TpeHnue
B IIPUPOJIC U TEXHUKE.

Hemoncmpayuu.

. HaGnroneHne MexaHM4ecKoro JBUKEHUS Tela.

N3mepenune ckopocTy NpSMOJIMHEUHOTO IBUKEHUS.
HabGmronenvie sBieHus HHEPIIUH.

HabGnronenne nsmeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUH TEIL.
CpaBHeHME MaccC MO B3aUMOJEHCTBHUIO TEN.

CrnoskeHue cuil, HalPaBJIEHHBIX 110 OJHOM MPSAMOIA.

Jlabopamopnuie padbomut u onvimeul.

1. Onpenenenrie CKOPOCTH PABHOMEPHOIO JBMXKEHUS (IIapuKa B KUJKOCTH, MOENU
AIEKTPUYECKOr0 aBTOMOOMIISI U TaK Jajee).

2. OnpeneneHue cpeiHel CKOPOCTH CKOJBXKEHHS OpycKa WM IIapUKa MO HAKIOHHON
IIJIOCKOCTH.

ook whE

3. OnpeneneHue MIOTHOCTU TBEPIOTO Tea.

4. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHHs (fedopMaliuu) MpyKUHBI OT
IIPUJIOKEHHOMN CHJIBI.

5. OnbITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHUS OT Beca Tejla U
XapakTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. /laBienue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

Hasnenue. CnocoObl yMEHbILICHUS U YBEIMUEHUA aBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIEHUS Ta3a oT 00bEMa, TemrepaTtypsl. [lepenada naBnenus TBEPABIMU TEIaAMU, )KUJIKOCTIMU
u razamu. 3akoH Ilackans. [TneBMaTnueckue MamuHbl. 3aBUCUMOCTh JABJIEHUS KUIKOCTH OT
ryounsl.  I'mapoctatuueckuil  mapagokc. CooOmiaromuecst cocynbl.  ['mapaBinueckue
MEXaHU3MBI.

Atmocepa 3emmn u atmochepHoe aaBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3TYIIHON
ob6onouku 3emnu. OmnbiT Toppuuemmu. M3mepenne atMmocdepHOro maBiaeHUsA. 3aBUCUMOCTh
atMoc(epHOro JaBieHHMs OT BBICOTHI HaJ ypoBHeM Mops. I[lpubGopbl s u3MepeHus
aTMOC(EPHOTO TaBICHHUS.

JleiicTBUE )KMIKOCTHU U ra3a Ha MOrpyKEHHOE B HUX TeJ0. BrlTankuBaromas (apxuMe10Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomiaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTD J1aBJICHHS Ta3a OT TEMIIEPATYPHI.



2. [lepenaya naBiieHUs KUAKOCTHIO U Ta30M.

3. Coobmaromntiecst CoCyIpl.

4. T'uxpaBIudecKuil mpecc.

5. IlposiBnenue nercTBUs aTMOCHEPHOTO 1aBICHHUS.

6. 3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIBI OT 00bEMA OTPYKEHHOM YaCTH Tejla U TUIOTHOCTH
AKUJIKOCTH.

/. PaBeHCTBO BBITAJIKUBAIOILIEH CUJIbI BECY BBITECHEHHOM KHIKOCTH.

8. YcnoBue T1utaBaHWS TEN: IUTABAaHUE WM TOTPY)KEHHUE TEl B 3aBHCHMOCTH OT
COOTHOUIEHUS IIJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnuie padbomut u onvimeul.

1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPY>KEHHOU B YKHIKOCTh
YacTH TeJla.

2. OnpenenieHNe BBITAJIKMBAIONICH CHJIBI, JIEUCTBYIOIIEH HA TENO, MOTPYXKEHHOE B
JKHAJIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CHIIBI, IEHCTBYIOIICH HA TEJIO B KUIKOCTH,
OT Macchl Tena.

4. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIEH CHUIIbI, IEUCTBYIONICH Ha
TEJI0 B JKUJIKOCTH, OT 00bE€Ma MOrpy>KEHHOM B JKUIKOCTh YaCTH TeJIa U OT TNIOTHOCTH >KUIKOCTH.

5. KoncrpyupoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOJKM U ONpeNeieHHe e€
rPY30I0ABbEMHOCTH.

Paszpnen 5. PaGora 1 MOIIHOCTB. JHEpPrus.

Mexannueckas paboTta. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuio paBHOBeCHs phlyara.
[IpumeHenne npaBuiia paBHOBecHs pbluara K OJoky. «3osoToe mpaBuiio» mexaHuku. KIIJ|
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprusa. Kunernueckas u noreHunanbHas dHeprust. [Ipespamenne oJHOro
BHJIa MEXaHUUYECKOM SHEPTUU B IPYroil. 3aKOH COXPaHEHUS YHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie padbomut u onvimeul.

1. Onpenenenne pabOTHl CWJIBI TPEHUS] TIPU PABHOMEPHOM JIBHOKEHUU Tela 1O
TOPU30HTAJILHOU IIOBEPXHOCTH.

2. MccnenoBanue yCcaoBUil paBHOBECHS phluara.

3. N3mepenne KI1/] HakIIOHHO# MIOCKOCTH.

4. N3yueHue 3aKOHA COXPAHEHHS] MEXaHUYECKOM YHEPTHH.

8 KJIACC
Pa3nen 6. TensioBbie siBJIeHUS.
OcHOBHbIE MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUHU CTpOEHUs BelecTBa. Macca
U pa3Mepbl aTOMOB H MOJEKyd. ONbITel, MOATBEPXKIAIOIINE OCHOBHBIE TOJOKECHHS
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHH.
Mopnenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOr0 COCTOSHUM BemlecTBa. Kpucrammueckue u
amop¢usbie Tena. OObsICHEHNUE CBOMCTB ra30B, JKUJIKOCTEH M TBEPBIX TNl HA OCHOBE TIOJIOKCHUN



MOJICKYJISIPHO--KMHETHYECKOU Teopur. (CmadyuMBaHME W KaNWUISIPHBIE SIBJICHUSA. TermioBoe
paciMpeHue 1 cKaTue.

Temneparypa. CBs3pb TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHM)KEHHUS YaCTHII.
Buyrpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH OJHEpruu: Tervionepenada u
coBepuieHue padoThl. Buabl Temionepenayu: TemIONPOBOAHOCTh, KOHBEKIINS, N3ITyUYEHHUE.

KonnuectBo TtemnoTel. YaenbHas TeIIOEMKOCTh BellecTBa. TermnooOMeH M TEIIoBOe
paBHOBecHE. YpaBHEHHE TEIUIOBOrO OanaHca. [lnaBneHue u oTBepieBaHME KPUCTALTHUYECKUX
BEILIECTB. YenbHas TemioTa IuiaBieHusa. [lapooOpasoBanume u kKouaeHcauus. Mcnapenwue.
Kunenne. YnenbHas Teruiora mapooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEpATyphl KUIEHUS OT
aTMOC(EpPHOT0 aBICHHUS.

Brnaxxnocts BO3yXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIUIOTa CTOPaHMUSL.

[Mpuniuner pabotel TemmoBbix aBuratenerd KIIJ[ TemmoBoro asurarens. TerioBbie
JIBUTATENM U 3alIUTa OKPYKAIOIIEN CPEBI.

3aKOH COXpaHEHUs U MPEBPAIICHUS JHEPTUH B TEIUIOBBIX MpPOLECCaX.

Jemoncmpayuu.

HaGmronenre 6pOyHOBCKOTO JIBUXKEHUS.

Habmonenune nuddysun.

HabGmronenue sBieHnii cMadyMBaHus U KallWJUIAPHBIX SIBICHUM.

HaGmronenne TemioBoro pacmmpeHus Tell.

N3meHenune naBneHus raza npyu M3MEHEHUH 00bEMa M HAarpPEBAHUU UJTU OXJIAXKJCHUU.
[IpaBuiia n3mMepeHus: TEMIIEPaTypBI.

Bunae! Tennonepegaum.

OxJax1eH1e NMpu COBEPIIEHUH paOOTHI.

. HarpeBanue npu coBepiiieHur paboThl BHEITHUMH CHJIAMH.

©CoNOhWDNRE

10. CpaBHeHUE TETIOEMKOCTEN pa3TUYHBIX BEIIECTB.

11. HaGaronenue KumneHus.

12. HabmroieHre MOCTOSHCTBA TEMIIEPATYPHI MPH IJIABJICHUU.

13. Mojienu TeIIoOBbIX ABUTATENEH.

Jlabopamopnuie padbomut u onvimeul.

1. OnbITeI MO OOHAPYKEHUIO IEUCTBUS CHUIT MOJICKYJIIPHOTO MIPUTSKEHUS.

2. OnBITHI IO BBHIPAIIMBAHHUIO KPUCTAJIIOB MOBAPEHHOW COJIM WIIM caxapa.

3. OnbITH IO HAOTIOACHUIO TETUIOBOTO PACIITUPEHUS Ta30B, )KUIKOCTEH M TBEPABIX TEI.

4. OnpeneneHue aBJIeHUs BO3/lyXa B OaJJIOHE MITIPHUIIA.

5. OmnbITHl, AEMOHCTPUPYIOLIUME 3aBUCHUMOCTh JaBJICHUS BO3AyXa OT ero oObéMa u
HarpeBaHUs UM OXJIAXKICHUSI.

6. [IpoBepka THUMOTE3bl JIMHEWHOH 3aBHCHMOCTH JUTUHBI CTOJIOMKA KUJAKOCTH B
TEPMOMETPUUECKON TPYOKE OT TeMIIepaTypPHI.

7. HaOmoneHne M3MeHEeHHs] BHYTPEHHEH SHEPruM Tela B pe3yJbTaTe TEIUIONepeaddl H
paboThI BHEIIHUX CHUJL.

8. UccnenoBanue siBieHUs TEIIOOOMEHA MTPU CMEIIMBAHUM XOJIOIHOM U ropsiueit BOJBI.

9. Omnpenenenue KOIUYECTBA TEIIOTHI, TOTYYEHHOTO BOJIOM IIPU TETUIOOOMEHE C HarpeThIM
METAJUTMYECKUM LIUJIUHIPOM.



10. Omnpenenenne yaensHOM TEMIIOEMKOCTH BEIIIECTBA.

11. UccnenoBanue npoiiecca uCrapeHus.

12. Onpenenenrie OTHOCUTEIHHOM BJIAXXHOCTH BO3/1yXa.

13. Onpenenenrie yaeabpHOM TETIOTHI TUIABJICHUS JIbJA.

Paszpen 7. DnekTpuyeckue ¥ MATHUTHBIE SIBJICHUS.

DnekTpusanus Teil. J[Ba poia 3eKTpuUYecKux 3apa10B. BzauMoaencTBue 3apsiKEHHbBIX TE.
3akoH KynoHa (3aBUCUMOCTh CHUJIbI B3aUMOJIECHCTBUS 3apsHKEHHBIX TEJl OT BETUYUHBI 3apsiioB U
PACCTOSTHUS MEXKTY TEJIaMH ).

Onektpuueckoe mnose. Hanpsk€HHOCTh anekTpudeckoro noss. [IpuHuun cynepno3unuu
ANEKTPUYECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsjioB. DJEMEHTapHBIN snekTpuueckuil 3apsa. CrtpoeHue
atoma. [I[pOBOJTHUKHY U TUAJIEKTPUKHU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3aps/ia.

ONEeKTpUYECKU TOK. YCIOBHMS CYIIECTBOBAHUS JJIEKTPUUECKOrO TOKA. VCTOUHMKHM
MOCTOSIHHOTO TOKa. JIeHCTBUSI 3JEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKUN TOK B KHUJKOCTIX U ra3ax.

OnekTtpuueckass wnenb. Cuma Toka. OJnekTpudyeckoe HampspkeHue. ConpoTHBICHHUE
MPOBOJIHUKA. YICIbHOE CONPOTUBICHUE BellecTBa. 3akoH Oma s ydacTKa LEMH.
[TocnenoBarenbHOE U TapaIEIbHOE COEIUHEHUE MPOBOHUKOB.

PaGota u MomHOCTh 3neKTprdeckoro Toka. 3akoH [[xoynsa—Jlenna. Dnekrpudyeckue nemnu
¥ IOTpeOUTENN IIEKTPUIECKON dHeprun B ObiTy. KopoTKoe 3amMbIKaHUE.

[ToctossnHble MarHuThl. B3auMonelcTBHE TMOCTOSAHHBIX MarHMTOB. MarHuTHOE TOJIE.
MarnuTtHoe nojie 3eMIIM U €ro 3HaueHue Ui )ku3Hu Ha 3emuie. OnbIT Opcrena. MarHuTHoe nosue
ANEKTPUYECKOro TOKA. [I[puMeHeHne 3EKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJIS
Ha TMPOBOAHUK C TOKOM. OJEKTPOABUTATENb IOCTOSHHOrO Toka. Vcmonb3oBaHue
AJIEKTPOJBUTATENCH B TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onbitel ®apagess. SBneHune snekTpoMarHuTHoM  uHaykuuu. IlpaBuno  Jlenna.
OnexrporeHeparop. CrocoObl TOMYYECHHS DJICKTPUUYECKON HHEPruu. ODIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTUU.

Hemoncmpayuu.

DneKTpusanus Teq.
JIBa pona »IeKTpUYECKUX 3apsAI0B U B3AaUMOACHCTBUE 3aPSKECHHBIX TEJL.
Y CTpolCTBO U AEUCTBUE IEKTPOCKOIA.
DnekTpocTaTudyeckas HHIYKIHS.
3aKOH COXPaHEHUS PJIEKTPUUYECKUX 3aPsJIOB.
[IpoBOIHUKY U JUANEKTPUKH.
MopenupoBaHe CUIOBBIX JIMHUM 3JIEKTPAYECKOTO TOJIA.
N cToYyHUKH TOCTOSHHOTO TOKA.
JlecTBUS DIIEKTPUUYECKOTO TOKA.

. DNEKTPUYECKUMA TOK B JKUJIKOCTH.

. ['a30BbIl pa3psia.

. I3MepeHune cuiibl TOKa aMIepMeTpOM.

. I3Mepenune 35eKTpUYeCKOro HarpsKeHUs. BOJIbTMETPOM.

©ooNOhAWDNRE
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. PeocTtat u MarasuH COnpoOTHUBIEHUM.



15. B3aumoneicTBrue NOCTOSHHBIX MArHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3JICICHHUS TOTIOCOB MarHUTA.

17. MoaenupoBaHue MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB.

18. OmnwiT Dpcrena.

19. MarauTHOE 1oJjie TOKa. DJIECKTPOMArHUT.

20. [leficTBHE MarHUTHOTO TOJIS HA MPOBOJIHUK C TOKOM.

21. DneKkTpoaBUrareb MOCTOSHHOIO TOKA.

22. ViccnenoBanue SIBJICHUS DJICKTPOMArHUTHON HHIYKITUU.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTD HAINPABICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOSHUKHOBEHUSI.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padomel u onvimul.

OnbITH IO HAOIIOACHUIO YJIEKTPU3ALIUN TEJ MHIYKITUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanne nelcTBUS AIEKTPUIECKOTO OIS HA IPOBOJHUKHU U AUDJICKTPHUKHU.
COopka u mpoBepKa padboThI AIEKTPUIECKOMN IEMU MOCTOSTHHOTO TOKA.

W3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u peryimpoBaHe HAMPSKCHUS.

6. HccnemoBaHue 3aBUCHMOCTH CHITBI TOKA, HIIYIIETO YEPEe3 PE3UCTOP, OT COMPOTUBIICHHUS

ok wphE

pEe3UCTOpa U HANPSKEHUS Ha PE3UCTOpE.

7. OnbITbl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb  DJIEKTPUUECKOTO  COMPOTUBIICHUS
MPOBOAHMKA OT €r0 JUIMHBI, IJIOIIAU ONEPEYHOr0 CEYEHH U MaTepHraa.

8. [IIpoBepka mpaBuia CJI0KEHUS HAPSKEHUM MTPH MOCIIEI0BATEIbHOM COSIUHEHUU JIBYX
PE3UCTOPOB.

9. Ilpoepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJIeIbHOM COSTUHEHHH PE3UCTOPOB.

10. Onpenenenrie pabOThI AAEKTPUUECKOTO TOKA, MAYIIETO Yepe3 Pe3ucTop.

11. OnpeneneHue MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BIJIETIIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HIIYIIETO Yepe3 JIAMITOUKY, OT HAIIPsHKCHUS Ha
HEW.

13. Onpenenenne KII1Jl narpeBatens.

14. UccnenoBanre MArHUTHOTO B3aUMOJICUCTBUS TIOCTOSIHHBIX MarHUTOB.

15. 3yuyeHne MarHUTHOTO TIOJII TIOCTOSIHHBIX MArHUTOB TIPH HMX OOBEIWHEHUH U
pa3JeNeHNH.

16. HccrnemoBanue ASUCTBUS SJEKTPUUICCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHS KaTYIIKUA C TOKOM H
MarHuTa OT CHJIbI TOKa U HAIlpaBJICHUs TOKA B KaTYIIKE.

18. M3ydeHnue neiicTBUS MAarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19. KoncTtpymnpoBaHue 1 u3ydeHue paboThl JIEKTPOABUTATEIS.

20. N3mepenue KIIJI anekTpoaBuraTeIbHON YCTAHOBKH.

21. OnbITEl IO WCCIEIOBAHUIO SIBJICHUS DJIEKTPOMATHUTHOW WMHIYKIIMW: WCCIIEIOBAHUE
W3MEHEHU 3HAUEHUS U HAIIPaBJICHUSI UHAYKIIHOHHOTO TOKA.

9 KJIIACC
Pasznen 8. Mexannueckue siBJCHUS.



Mexanunueckoe aBukeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHWYECKOro JBWXKEHMS. PaBHOMEpHOE mnpsAMoNMHENHOE JBWKEHHE. HepaBHOMepHOE
NpsAMOJNIMHENHOE JBM>KeHUE. CpelHsis M MIHOBEHHAas CKOPOCTh Tejla IMPU HEPaBHOMEPHOM
JIBUYKEHUU.

Yckopenue. PaBHOoycKOpeHHOE MpsMoJiHeHoe ABkeHne. CBoboanoe nageHue. OnbITh
lNanunes.

PaBHOMepHOE ABIKEHUE MO OKpYXHOCTH. Ilepron m yactota obOpamenus. Jluneitnas u
YTJIOBast CKOPOCTU. LIeHTpocTpeMUTENIBHOE YCKOPEHNE.

ITepBbiii 3akoH HproroHa. Bropou 3akoH Herorona. Tperui 3akoH HeroTona. IIpuHnmmn
CYIIEPIIO3ULIUU CHUIIL.

Cuna ynpyroctu. 3akod ['yka. Cua TpeHuUs: cuiia TPEHUSI CKOJbXKEHUS, CUJIa TPEHHS
IIOKOS1, APYTHE BUIBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHMs. YCKOpPEHHE CBOOOJHOIO TIaJeHHUS.
JBuxenue manet Bokpyr Connua. [lepBas kocMuueckasi ckopocTs. HeBecoMocTh U neperpys3ku.

PaBHoBecue maTepuanibHOM TOUKH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpauieHus. MomeHT cuiibl. LleHTp TskecTH.

Nmnynbe Tena. 3menenue ummynbca. Mmnynbc cuibl. 3aKOH COXpaHEHHsI UMITYJIbCA.
PeakTuBHOE IBMIKEHUE.

Mexanuueckast pabota U MouHOcTh. Pabora cui TsbkecTH, ynpyroctd, TpeHus. Cs3b
sHepruu U pabotel. [loTeHuManbHAs SHEPrusi Tena, MOAHATOTO HAaJl MOBEPXHOCTHIO 3EMIIH.
ITorennmaneHas 3HEPrus c:kator npyxuHbl. Kunernueckas sneprus. TeopeMa 0 KWNHETUYECKON
SHEPIrUU. 3aKOH COXPAaHEHUSI MEXaHUYECKOM DHEPTUH.

Hemoncmpayuu.

1. HaOmroneHrne MEXaHMYECKOro JBUKEHUS TeJla OTHOCUTENIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHue nyTed M TPAEKTOPHUM JBUKEHHUS OJIHOTO M TOTO K€ Teja OTHOCUTEIIbHO
Pa3HbIX TEJI OTCUYETA.

3. H3mepeHne CKOpOCTH M YCKOPEHUS MPSIMOIMHEIHHOTO IBIKEHUSI.

4. MW ccnepoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBUYKEHUSI.

5. HalGmroaeHnue NBUKEHUS TeNa MO OKPYKHOCTH.

6. HaGmoneHne MexaHUYECKUX SBJICHUM, IPOUCXOISAIINX B cucTeMe oTcuéra «Tenexkay
npu €€ pABHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEILHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJla OT Macchl Teja U JeMCTBYIOIIEeH Ha HETO CUJIbI.

8. HaOmromenue paBeHCTBA CHII IPU B3aUMOJICHCTBUH TEL.

9. H3meHeHnue Beca Tena MpU YCKOPEHHOM JIBUKCHHH.

10. Ilepenaya ummynbca Npu B3aUMOJCHCTBUU Tell.

11. TIpeoOpazoBaHus SHEPTUU MPU B3aUMOJICHCTBUH TEIL.

12. CoxpaHeHne UMITyJIbCa TIPU HEYIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue umMnyibca Ipu aOCOIOTHO YIIPYTrOM B3aUMOACHCTBUU.

14. HabmtoieHre peakTUBHOTO JIBHKCHHUS.

15. CoxpaHeHue MexaHUYECKON SHEPTUH NPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHue MeXaHUYECKON YHEPTUU MPU JABMXKCHHUH Teja MO IeHCTBUEM MPYKUHBI.

Jlabopamopnuie padbomut u onvimeul.



1. KoHcTpynpoBaHue TpakTa JUisl pa3roHa M JaJbHEWIIEro PaBHOMEPHOTO JIBUKEHUS
HIapyKa Uiu TeJIEKKU.

2. OnpeneneHue CpeAHEN CKOPOCTU CKOJIbKEHUs Opycka WIIM JABMXKCHHS IIapuKa M0
HAKJIOHHOM IIJIOCKOCTH.

3. Onpenenenue yCKOpPeHHsS Tella NPHU PAaBHOYCKOPEHHOM JBIDKEHUH MO HAKIOHHON
MJIOCKOCTH.

4. VccnenoBanue 3aBUCUMOCTU IYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HAa4YaJIbHOM CKOPOCTH.

5. [IpoBepka rumnoTes3bl: €ciiv MNPy PaBHOYCKOPEHHOM JIBKEHUU 0€3 HauyaJbHOW CKOPOCTU
IYyTU OTHOCATCA Kak psJ HEYETHBIX 4YMCEN, TO COOTBETCTBYIOLIME NPOMEXKYTKH BPEMEHH
OJIMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CHUJIbl TPEHUS CKOJBXKEHHUS OT CHJIbl HOPMalbHOTO
JIaBJICHHUSI.

7. Onpenenenue ko3hPuiMenTa TpeHUs CKOJIbXKECHHUS.

8. Onpenenenue >KECTKOCTH MPY>KUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHHUsT TPU PABHOMEPHOM JIBIDKEHHH Tela IO
TOPU30HTAJILHOM IOBEPXHOCTH.

10. Ompenenenne padOTHI CUJIBI YIPYTOCTH TPU TOABEME Tpy3a C HCIOIb30BAaHHEM
HETOJBMKHOT'O U MOJIBUYKHOTO OJIOKOB.

11. M3yueHune 3aK0HA COXpAaHEHUS DHEPTUU.

Pa3znen 9. Mexanu4eckue Koy1e0aHUS M BOJIHBI.

KonebarenbHoe nBukeHue. OCHOBHBbIE XapaKTEPUCTUKU KOJEOAHMI: MEepuoj, 4acToTa,
amIuTyna. MareMaTud4ecKuid M INPYKMHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu
K0s1e0aTeIbHOM JBUKEHUU.

3aryxatonie kojeOanus. BeiHykaeHHble KoneOaHus. Pezonanc. MexaHnueckue BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH. [IpoosbHbIE U MONIEpEYHbIE BOIHBI. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHUsl. MeXaHM4YECKUE BOJIHBI B TBEPIOM TEJI€, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKoOCTb 3ByKa 1 BbicOTa TOHA. OTpaxeHue 3ByKa. MlHdpa3Byk u ynbTpa3ByK.

Hemoncmpayuu.

Habmonenne koneGaHmii Te mos AeHCTBUEM CHUIIBI TSDKECTH M CHITBI YIIPYTOCTH.
HabGmonenue konebanuii rpy3a Ha HUTH U HA MIPYKUHE.

HaGmronenre BBIHYKIEHHBIX KOJIeO0aHUN U pe30HaHCA.

PacnipoctpaneHune npo1oibHbIX U MONEPEYHBIX BOJIH (HA MOJENH).
HaGmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYyCTHUECKU PE30HAHC.

oo hkwbhpE

Jlabopamopnuie padbomut u onvimeul.

1. Onpenenenue 4acTOThHI ¥ MEPUOJIa KOJICOAaHUN MaTEMaTHYECKOI0 MasiTHUKA.

2. OnpeneneHue 4acTOThI U Meproia KojiebaHui NPyKUHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCMMOCTH Tepuojia KoieOaHWU TMOJABEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. UccnenoBanue 3aBUCHUMOCTH TEpHOJa KOJEOAHUM MPYKMHHOTO MasiTHUKAa OT MacChl

rpy3a.



5. [IpoBepka He3aBUCUMOCTH NIEpHOAA KOJIEOAHUI I'py3a, MOJBEUIEHHOTO K HUTH, OT MaccChl
rpysa.
6. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb IEpHOJia KOJICOaHUH MPYKMHHOTO MasiTHUKA
OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI.
7. 3mepeHue ycKopeHusi CBOOOAHOIO NaJIeHUsI.
Pasnen 10. DiieKTpoOMarauTHoOE 10J1e ¥ 3J1eKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMarHUTHOE MOJ€. DJIEKTPOMarHUTHbIE BOJHBL. CBOMICTBA 3JIEKTPOMAarHUTHBIX
BoJH. [lIKana sneKTpoMarHuTHEIX BOJIH. Mcnonb30oBaHue 3JIEKTPOMArHUTHBIX BOJIH U1 COTOBOM
CBSI3H.
OnexTpoMarHuTHas npupoja ceera. CKopocTs cBeTa. BoIHOBbIE CBOWCTBA CBETA.
Hemoncmpauyuu.
1. CpoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoHOBBIE CBOIMCTBA CBETA.
Jlabopamopnuie pabomst u onvimel.
1. VI3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH € MOMOIIBI0O MOOMIJIBHOTO TeleoHa.
Paszpnesn 11. CBeToBbIC SIBJICHUS.
JlyueBasg mopens cBera. Mcrounuku ceeta. IIpsMoiIMHENHOE pacnpOCTpaHEHUE CBETA.
3atmenus Connna u Jlynsl. Otpaxenue cBera. [Lnockoe 3epkano. 3aKOH OTpa)KE€HHs CBETA.
IIpenomnenue ceera. 3aKoH npesloMileHUs cBeTa. [olHOe BHYTpeHHEE OTpakKEHHUE CBETA.
Hcrnosib30BaHKe MOJTHOIO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBO/IAX.
JIunza. Xon nydeid B nuH3e. OnrTuyeckas cuctema Qoroamnmnapara, MHUKpPOCKONa U
Tesneckona. ['a3 kak onTuuyeckas cucreMa. bim3opykocTs U 1aibHO30PKOCTb.
Paznoxenue Genoro csera B ciektp. OnbiTel HetoToHa. Crio’keHUE CIIEKTPaIbHBIX I[BETOB.
[ucnepcus csera.
Hemoncmpayuu.
[IpsamonrHENHOE pacIpOCTPAHEHHUE CBETA.
OtpakeHue cBera.
[Tomyuenue n300pakxeHU B INIOCKOM, BOTHYTOM U BBIIIYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTHUYecKuil CBETOBOI.
Xox nyyelt B coOuparouiei JnH3e.
Xoz JIy4eil B pacCEUBAIOLIEH JIMH3E.
[Tomyuenne n300pakxeHNU C TTOMOUIBIO JINH3.
. IIpunuun neiictBus oroanmnapata, MUKPOCKOIIA U TEJIECKOIA.
10. Mogens riasza.
11. PasnoxeHue OeJoro cBeTa B CIEKTP.
12. Tlomyuenue 6enoro cBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

©CoNOoOOhwWNRE

Jlabopamophuie padomot u onvimeul.

1. HccnenoBanue 3aBUCUMOCTH YTJIa OTPAXXEHUSI CBETOBOTO JTy4ya OT yriia MaJCHHUS.

2. M3ydenne xapaKTepUCTUK H300paKeHHSI PEMETA B INTOCKOM 3€pKasie.

3. UccnenoBanue 3aBUCMMOCTH YTJia MPEJIOMIIEHHSI CBETOBOIO Jiyda OT yrja HajJeHHs Ha
TPaHUILIE «BO3TYX—CTEKIION.

4. Tony4yenune n300paKEHHI ¢ TTOMOIILI0 COOMPAIOIIEH JIMH3BI.



5. Onpenenenue POKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI COOMPAIOIIEH JIMH3HI.

6. OmBITH IO PA3JIOKEHUIO OETIOTO CBETa B CIIEKTP.

7. OnbITBl MO BOCHPUATUIO IBETa MPEAMETOB IMpPU UX HAOIIOJAEHHWU uepe3 IBETOBbIE
(GUIBTPEIL.

Pasznen 12. KBanTOBbBIC SIBJICHHUS.

OmneiThl Pezepdopaa u nnanerapHas mozaens atoma. Monens aroma bopa. Ucnyckanue u
MOIJIOLIEHUE cBeTa aToMOM. KBaHThI. JIMHENYaTbIe CIIEKTPHI.

PannoaktuBHOCTE. Alnbda-, O6eta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxnonnas wmogens atomHoro sapa. Msoromsl. PanmoaxtuBHble mnpeBpameHus. I[lepuon
noJiypacraja aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsA0BOIO U MAaCCOBOI'O YMCEI. DHEPrUsl CBS3H
aTOMHBIX siiep. CBA3b Macchl U 3Heprun. Peakunu cuHTe3a u AeneHus saep. IcTouHuku sHepruu
CounHua u 3B€31.

SnepHas sHepreTuka. J[elcTBUs paiMOAKTUBHBIX U3JIYYCHHUM HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CreKTpbl U31y4eHHS U MTOIVIOLICHMUS.

CrieKTpbl pa3Iu4HbIX ra30B.

CnekTtp Bozmopoaa.

Habmonenue TpekoB B kamepe Buiibcona.

Pabora cuéTurnka HOHM3UPYIOMUX U3TyYSHHH.

Peructpanus usnydeHust NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.
Jlabopamopnuie padomut u onvimul.

1. HaGmoienue CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3TY4YEHUS.

o0k wNE

2. VccnenoBaHue TPEKOB: HM3MEPEHUE HSHEPrHUHM YaCTUIBI 10 TOPMO3HOMY MyTH (IO
dotorpadusim).

3. U3mepenue pannoakTuBHOTrO (hoHa.

IHoBTOpHUTENIBbHO-0000IIAKOINIT MOAYJIb.

[ToBTOpUTENBHO--0000AIOIMI  MOAYJIb NpEJHA3HA4Ye€H JJIs CHCTeMaTH3aluu U
0000111eHUs PEAMETHOTO COJIEP>KaHUS U OIbITA JI€ATEIbHOCTH, MPUOOPETEHHOTO TP N3YUYEHUHU
BCEro Kypca ()M3MKH, a TaKKe JJIsl MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY I10
¢buznke Ay 00ydaroImuxcs, BBIOPaBIIMX ATOT yU4€OHBIN MPEeAMET.

IIpu n3yyeHnuu JaHHOTrO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI €SI TEIBHOCTH,
Ha OCHOBE KOTOPBIX OO€crneunBaeTcs JAOCTUKEHUE TMPEAMETHBIX W METalpeIMETHBIX
IUIAHUPYEMBIX pE3yNbTaTOB OOydeHMs, (OpPMHUpPYETCsl €CTeCTBEHHOHAy4dHas TIpPaMOTHOCTD:
OCBOCHHME HAYYHBIX METOJIOB HCCIICJIOBAHUS SIBJICHUN NPUPOABI U TEXHHUKH, OBJaJECHUE
YMEHUSAMU OOBSCHATH (U3NYECKUE SBICHUS, IPUMEHSS OTyUCHHbIC 3HAHUS, pEIIaTh 3a/1a4H, B
TOM YHCJI€ KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHUIMIIHANBHO JESTeIbHOCTHBINA XapaKkTep JaHHOTO pas3zelia peaju3yercs 3a CuéT Toro,
4TO 00YyJaroIKecs BHIMOIHAIOT 33JaHHsI, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAaHUM pacro3HaBaTh U HAYYHO OOBACHSTH (PU3UUECKUE SIBJICHUS
B OKpY’KaloLei NMpUpo/ie ¥ MOBCEAHEBHOMN KU3HU;

UCIOJIb30BaTh HAYYHbIE METObI UCCIENOBaHMS (PU3NYECKUX SIBICHUH, B TOM YHCIE IS
MPOBEPKU FMIIOTE3 U MOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;



OOBSICHATH HAayY4YHBIC OCHOBBI HanboJjiee Ba)KHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,
HarmpuMep, MPaKTUICCKOro MCIIOJIbB30BAHUA PA3JIMYHBIX NCTOYHHUKOB SOHCPIru Ha OCHOBC 3aKOHA
IIpCBpalICHUA U COXPAHCHHA BCCX N3BCCTHBIX BUJIOB OHCPIUU.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOT' O OBHIET'O OBPA3OBAHUA

N3ydyenne ¢u3Mku Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHWs HAlpaBiIeHO Ha
JOCTKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbrare wusyueHuss (PU3MKA HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Yy
oOy4aromerocst 0yayt cpopMUpOBaHbI CIEAYIONINE JUYHOCTHBIE PE3yIbTATHI B YACTH:

¢1) NATPHOTHYECKOTO0 BOCIIUTAHMS

® MPOSIBJICHHE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pr3mdeckoit
HAYKHU;

® [ICHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

¢2) rpaaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

® 'OTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXKJI€HUHU OOIIECTBEHHO 3HAYUMBIX U 3THYECKHUX
po0JieM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JTOCTHKCHUHN PU3UKH;

® OCO3HAHHUE BaXXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B ACSITEIbHOCTH YUEHOIO;

©3) 3CTeTHYECKOI0 BOCIIMTAHUS:

® BOCIIPUSITUE ICTETUYECKUX KauecTB (U3NUECKON HAayKu: €€ TApMOHUYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

®4) IECHHOCTH HAYYHOT' 0 MO3HAHUSL:

® OCO3HAHUE LIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHMS MUpA,
OCHOBBI Pa3BUTUS TEXHOJIOTHM, BAXKHEHIIEH COCTABJISIOIIECH KYJIbTYPBI;

® pa3BUTHE HAYYHOH JIFOOO3HATETLHOCTH, MHTEPECA K UCCIEA0BATEIHCKOM IS TELHOCTH,

¢5) dopMupoBaHus KyJbTYPbI 310POBbSI U IMOIMOHAJIBHOI0 0JIATONOJIYYHS:

® OCO3HAaHHE IEHHOCTH O€30MacHOro0 00pasza >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUp€, BaXKHOCTHU MPaBUJI 0€30M1aCHOT0 MOBEICHUS Ha TPAHCIIOPTE, HA JJOPOTax, C JIEKTPUUECKUM
Y TETIOBBIM 00OPYI0BAaHUEM B JJOMAIITHUX YCIOBHSIX;

¢ chopMUPOBAHHOCTH HABBIKA pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMUOKY U TaKOTO
Ke MpaBa y JIpyroro 4yejaoBeKa;

¢6) TPYy10BOI0 BOCIIMTAHUA:

® AKTMBHOE y4YacTHe B PELIECHUHU MPAKTUYECKUX 3a]a4 (B paMKaX ceMbU, 00pa30BaTeIbHOM
OpraHu3aluu, ropojia, Kpas) TEXHOJIOTMUECKOW U COIMAIbHOM HaIPaBJICHHOCTH, TPEOYIOIINX B
TOM 4HuCle U GU3NIECKUX 3HAHUI;

® MHTEPEC K MPAKTUUYECKOMY U3YUEHHUIO MPOQeccHil, CBSI3aHHbBIX ¢ (PU3HKOM;

®7) 3K0JIOTH4€eCKOr0 BOCTIMTAHUSL:

® OpUEHTALUSI Ha TpPUMEHEHHEe (QU3MYECKUX 3HAHWM ISl pemieHust 3ajad B o0JacTu
OKpY>Karomie cpelibl, TIIAHUPOBAHUS TIOCTYIKOB U OLEHKH UX BO3MOXKHBIX IMOCIEICTBUN IS
OKpY>KaroIleh Cpepl;

® OCO3HAHUE TNI00ATHLHOTO XapaKTepa IKOJIOTHUYECKUX MPOOJIeM U MyTeH UX PEIIeHUs;

¢8) ajanTanuu K N3MEHSIOINUMCS YCJIOBHAM COIHAILHON ¥ PUPOIHOI Cpebl:

® MOTPeOHOCTh BO B3aUMOJICHCTBUM TIPU BBHITIOJHEHUW WCCIICJIOBAaHUN U TPOEKTOB
(bu3rUecKol HAIIPABJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

® MOBBIILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO EATEIbHOCTD;



e OTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUN, B TOM 4Hclie (QOpPMYIHpPOBATH HUIACH,
HOHATUS, TUIIOTE3bI O PU3NYECKUX OOBEKTAaX U SBJICHUSX;

e oco3HaHue Ae(pUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 001acT (hU3HKH;

e [JJAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETEHUH HOBBIX (PU3UUECKHUX 3HAHMUIA;

® CTPEMJICHHE AaHAJM3UPOBaTh U BBIBIATH B3aUMOCBSI3M MPUPOJBI, 0OIIECTBA U
HKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BAHNEM (PU3HUECKUX 3HAHUM;

® OILICHKA CBOMX JEHUCTBUU C Y4YETOM BIMSHHUS Ha OKPYKAIOIIYID Cpedy, BO3MOMKHBIX
rJ100aabHBIX OCJIEICTBUI.

METAINIPEJAMETHBIE PE3YJIbTATHI
B pesynbrare ocBoeHMs mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO OOLIEro
oOpazoBaHusi y oOydvarouierocsi OyayT chOpMHpOBaHbI MeTampeMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIINE II03HABATENIbHbIE YHUBEpCAJIbHBbIE YueOHBbIE NEHCTBHS, KOMMYHHKAaTHBHBIC

YHHUBEPCAJIbHbIE YUEOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE AEHCTBUS.

ITo3naBaTe/ibHBbIC YHHBePCAJIbHbIC y4eOHbIe el CTBUSA

ba3oBble 1oru4yeckue AedcTBHUA:

® BBISIBJISATh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUN);

® YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINN, OCHOBAHUS JUII OOOOIICHUS U
CpaBHEHUS;

® BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B PAacCMATPUBAEMBIX (haKTaxX, JAHHBIX H
HAOJIOJICHUSIX, OTHOCSIIUXCS K (PU3NIESCKUM SIBIICHUSIM;

®BBIABIISITh NPUYMHHO--CJIEJICTBEHHBIE CBSI3M IMPH HM3YYCHUU (U3MUYECKUX SBICHUN U
IIPOIIECCOB, JIENIATh BHIBOIBI C HCIIOJIB30BAHUEM JCTYKTHBHBIX U MHAYKTUBHBIX YMO3aKIIOUECHUH,
BBI/IBUTaTh TUIOTE3bI O B3aUMOCBS35X (PU3HUECKUX BEIUUNH;

® CaMOCTOSITEJIBHO BBIOMPATh CIOCO0 perieHus: ydeOHoM (usmdeckoil 3a1aun (CpaBHEHUE
HECKOJIbKMX BApUAHTOB pELIEHUs, BbIOOp Hanbosee MOIXOAUIEro ¢ YYETOM CaMOCTOSATEIbHO
BbIJIEJICHHBIX KPUTEPHUEB).

ba3oBrble ucciaenoBarenbCcKue AeHCTBHUA

® 1ICTI0JIb30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IMO3HAHUS;

® IPOBOJMTH 110 CAMOCTOSATEIHHO COCTABICHHOMY IIJIAHY OIBIT, HECIOKHBIN (PU3MUECKUI
HKCIEPUMEHT, HEOObIIOE UCCIIE0BAHNE (PU3UUECKOTO SIBICHMS,

®OIICHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMAIHIO, MOTYyYECHHYIO B XOJE
MCCJIeI0BAHUS WM SKCIIEPUMEHTA;

® CaMOCTOSITEJIbHO (POPMYIMPOBATH OOOOIIEHNS U BBIBOJIBI 110 PE3yiIbTaTaM IPOBEAEHHOTO
HAOJIOICHHSI, OTIBITA, UCCIICAOBAHUS;

¢ [IPOTHO3MPOBATh BO3MOXKHOE JajbHeiIlee pa3BUTHE (PU3MUYECKUX IPOLECCOB, a TAKXKE
BBIJIBUTATh MPEIIOJIOKEHHS 00 X PA3BUTUHU B HOBBIX YCJIOBUSAX U KOHTEKCTAX.

Pabora ¢ nundopmanmeii:

®IPUMEHSTHh PA3IMYHbIE METO/bl, HHCTPYMEHTBI W 3alpochl HpU IOHMCKE U O0TOOpe
uHGOPMAINH WIH JAHHBIX C YIETOM MPEeASIOKEHHON yueOHOH (PU3nvecKoi 3a1a4u;



® aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HHTEPIPETHUPOBATH MHEOOPMAIUIO PaA3IUYHBIX
BHJIOB U (pOpM TIpeICTaBICHUS;

®CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIBHYIO (OpMY mpeAcTaBieHHs WHOOPMAUHA |
WJUTFOCTPUPOBATH PEIIaeMble 3a7a4l HECIOKHBIMH CXEMaMH, AUarpaMMamMu, HHOU Tpaukon 1
UX KOMOMHAIIUSIMU.

KoMMyHuKaTHBHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBHS:

®B X07I¢ 00CYXKJIeHHS Y4eOHOr0 MaTepralia, pe3yJbTaToB JaOOpaTOPHBIX pabOT U IPOCKTOB
3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAaeMOil TEMbl M BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha
pelieHue 3a/1a4u U MOAAepKaHUE 0IarokKenaTeIbHOCTA OOIICHUS;

®COMOCTABJIAITH CBOM CYXICHUS C CYXIEHUAMH JIPyTUX YYaCTHUKOB JHAJIOra,
OOHAPYKXUBATh PA3IMUNE U CXOACTBO MO3UIINN;

® BHIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

eIyOMYHO  MPEACTABIATH  PE3YyJbTaThl  BBIMOJHEHHOrO0  (U3UYECKOrO0  OMbITA
(dKCIIepUMEHTa, UCCIIeIOBAHMUSI, IPOCKTA);

® [IOHMMATh U UCIO0JIb30BaTh MPEUMYIIIECTBA KOMAaHIHON U UHAMBUIYAIbHOU pabOThI mpu
pelIeHUH KOHKPETHOM pu3nyeckoil mpoOaemsl;

®[I[pPUHUMATh [€JIM COBMECTHOW JIESATEIIbHOCTH, OpPraHU30BbIBATH JCWUCTBUS TI0 €€
JTOCTXKEHUIO: PACIpPeieIsiTh POJU, OOCYKIATh MPOIIECCH U PE3YJIbTaThl COBMECTHON PabOThI,
0000111aTE MHEHHUSI HECKOJIBKHUX JIIOICH;

® BLITIOJIHATH CBOKO 4acTh palOThl, JOCTUras KAaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JCHUCTBUSI C IPYTUMHU UJICHAMU KOMaH/IbI;

® OIICHMBATh KAa4e€CTBO CBOETO BKJIAJIa B OOIIMIA MPOIYKT IO KPUTEPUSM, CAMOCTOSITETHHO
chOpMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeryisiTuBHbIE YHHBepcaJibHbIe YueOHbIe 1eiicTBUSA

Camoopranuszanus:

® BLISIBJISITH MTPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYalHsIX, TPEOYIOIMHUX ISl PEIIeHUs
bu3nYecKNX 3HAHUIA,

®OPUEHTHPOBATHCA B PA3JIMYHBIX MOAXOAAX MPHUHATHS pelleHuld (MHIUBUIYyaTbHOE,
NPUHSITHE PEIICHUS] B TPYIITIE, IPUHATHE PEIICHUN TPYIION );

®CaMOCTOSITEJIBHO COCTABJISITh QJITOPUTM pelieHus (U3HYecKod 3aJaud WM IUlaHa
UCCJIEIOBAaHUs C Y4€TOM HUMEIOIIUXCS PECYpcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHUpPOBATh MpeJiaraeéMble BAPUAHTHI PEIICHUI;

e ienIaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPO.1b, IMOLMOHAJIbHBIN HHTEJJICKT:

® 1aBaTh aJICKBATHYIO OLICHKY CUTYallMU U MpeJyiaraTh MiaH e€ N3MEHEHHUS,

® O0BSICHATh NMMPUYHUHBI JTOCTKEHUST (HETOCTIKCHHSI) Pe3yIbTaTOB JIEATEILHOCTH, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIBITY;

®BHOCHTHh KOPPEKTHUBBI B JICSITEILHOCTh (B TOM YHCIIC B XOJ BBITIOJHEHUs ()U3UYECKOTO
WCCJICIOBAHUSI WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIHCTB, M3MEHUBIIUXCS CUTYAIIH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIITUX TPYIHOCTEH;



® OLICHHUBATh COOTBETCTBHE PE3YJIbTATa LIEJIU U YCIOBUSIM;

® CTaBUTH €05 HA MECTO IPYTOro YEJIOBEKa B X0J1€ CIIOpa WIIM JUCKYCCUU HA HAYYHYIO TEMY,
NOHMMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYIroro;

eMpU3HaBaTh CBOE INPaBO Ha OWIMOKY MpHU peleHUuH (U3NUecKUx 3anad Wik B
YTBEPKIAEHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO JPYIOro.

HPEAMETHBIE PE3YJIBTATHI
K xoniy obydyenus B 7 kJjacce MpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCSA YMEHUI:

®IICTIOJIb30BAaTh MOHATHS: (u3MUeckue U XUMHUYECKHE SBJICHUA, HaOJIIOACHUE,
HKCIEPUMEHT, MOJIENb, THIIOTE3a, AMHHIIB (PU3NIECKUX BEIMYHH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHMSL  BemiecTBa (TBEpPAOE, IKHUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JBUKEHUE
(paBHOMEpHOE, HEpAaBHOMEPHOE, MNPSIMOJIMHEWHOE), TPAEKTOpHUs, paBHOJCIHCTBYIOLIAas CHIIA,
nepopmanus (yrnpyras, miacTudeckas), HeBECOMOCTb, COOOLIAIOIINECS COCY/IbI;

epa3nuuath sBieHus (aAud@ys3us, TEIUIOBOE IABM)KEHHE YACTHI] BELIECTBA, PAaBHOMEPHOE
JIBUKEHNE, HEPAaBHOMEPHOE JBM)KEHUE, MHEPLUs, B3aUMOJCHCTBUE TeJl, PAaBHOBECHE TBEPIIBIX
TeJ C 3aKpEeIUIEHHOM OChIO BpAIllCHMs, Nepeaada JaBIeHUs TBEPABIMU TEJIaMHU, KUAKOCTIMH U
razamu, arMocepHoe AaBJIeHHE, TUIaBaHUE TeJ, NMPEBpPALIEHUS MEXaHWYECKOM SHEpPIruu) IO
ONMCAaHUIO HX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JdaHHOE
¢busnyeckoe SBICHUE;

® PacII03HABATh MPOSBICHUE U3YUYCHHBIX (PU3NUECKUX SBJICHUH B OKPY’KAIOILIEM MUPE, B TOM
yrcie (U3NYECKHe SBICHUS B MPUPOJE: NMPUMEPHI IBUKEHHS C Pa3IMYHBIMU CKOPOCTSIMH B
KUBOW M HEXHBOW MPHUPONE, ICHCTBHE CHIIBI TPEHUS B MPHUPOJEC W TEXHHUKE, BIHMSHHE
aTMoc(epHOro AaBieHHs] Ha KUBOM OpraHu3M, IUIaBaHUE PbIO, pbluard B TeJie YesOBEKa, MPHU
3TOM MEPEeBOIUTH MPAKTHUYECKYIO 3a/Jady B Y4eOHYIO, BBIJCNIATH CYIIECTBEHHBIE CBOMCTBA
(npu3HaKu) PU3NYECKUX SBICHUI;

® ONIUCHIBATh M3yYCHHBIC CBOMCTBA TeN W (PU3UUECKHE SBICHMS, UCIONb3Yys (PU3NUECKHUE
BEJIMYMHBI (Macca, 00bEM, TNTOTHOCTD BEIIECTBA, BPEMS, TyTh, CKOPOCTb, CPEIHAS CKOPOCTh, CUJIa
YIPYTOCTH, CUJIA TSDKECTH, BEC Tela, CUla TPEHUs, AaBieHue (TBEPIOro Tena, sKUJIKOCTH, rasa),
BBITAJKUBAIONIAsl CHUJIa, MEXaHW4yeckass paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIbI,
KO3(PUIMEHT MOJE3HOrO JEHCTBUS MEXaHHU3MOB, KHHETHYECKas M MOTCHLHUAIbHAS HYHEPrus),
OpU ONUCAHWM TPABWIIBHO TPAKTOBaTh (M3MUYECKUH CMBICT HWCIOJIB3YyEMbIX BEIUYHMH, WX
0003HAUEHUS U e€AMHULBI (PU3NYECKUX BEIMYUH, HAXOAUTHh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
¢u3nYecKyo BEIMUMHY C IPYTMMH BEJIHYMHAMH, CTPOUTH I'paUKH M3YUYEHHBIX 3aBUCHMOCTEH
(bu3HYeCKNX BEITUYHH,

® XapaKTepH30BaTh CBOMCTBA Tell, (PU3NUECKHUE SBJICHUS U MPOLECCHI, UCIIONIb3Ys MpaBuiIa
CJIO>KEHMSI CHJI (BJIOJIb OJTHOM IpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIO
paBHOBecHSs pblyara (0J10Ka), «30J10TO€ MPaBUIIO» MEXaHUKH, 3aKOH COXPaHEHUS! MEXaHUYECKOU
SHEpruM, IMpH 3TOM JlaBaTh CJOBECHYI0 (OPMYJIMPOBKY 3aKOHa U 3alKChIBaTh €ro
MaTEMaTH4YECKOE BBIPAKEHHUE;

® 00BSACHATH (pU3MUECKUE SBJICHUSI, IPOLIECCHl U CBOMCTBA TEJl, B TOM YKCJIE U B KOHTEKCTE
CUTyallUd TPaKTUKO-OPHEHTHPOBAHHOIO XapaKTepa: BBISBIATH MPUYMHHO--CIICACTBEHHBIE



CBSI3HM, CTPOUTHh OOBSICHEHHE U3 1—2 JOrMYEeCKUX IIaroB ¢ Onopol Ha 1—2 U3y4eHHBIX CBOMCTBA
(bU3UYECKUX SBJICHUM, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

epemiath pacuéTHble 3amaud B 1—2 JgelcTBUSA, HUCHONB3YyS 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIONINE (PU3NIECCKIE BEIIMIMHBI: HA OCHOBE aHAJIN3A YCIIOBUS 3a/1a4H 3aIIMCHIBATH KPATKOE
yCIJIOBUE, MOJACTABISATh (PU3NUYECKHe BEIUYMHBI B (JOPMYJbl M MPOBOAUTH PACUEThI, HAXOIUTh
CIpaBOYHbIE JlaHHBbIE, HEOOXOAUMBbIE [UIl pEIIeHUs 3ajad, OLEHUBATh PEATUCTUYHOCTD
MOJIY4eHHON (PU3NUECKON BETUYNHBI;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIH (HU3HUECKIX METOJIOB, B
ONKMCAaHUM MCCIIEJOBAHUS BBIIEIATH MPOBEPSIEMOE MPEANONIOKEHUE (TUIOTE3Y), pa3inyaTh U
MHTEPIPETUPOBATH MOJYYEHHBIN Pe3yJIbTaT, HAXOIUTh OUIMOKU B XOJ€ ONBITA, JI€JaTh BHIBOBI
II0 €r0 pe3yJIbTaTaMm;

® [IPOBOJIUTH OMBITHI 10 HAOTIOACHUIO (PU3HUYECKUX SIBJICHUHN WU PU3NYECKUX CBOMCTB TEII:
bopMynupoBaTh MpOBEpsSEMbIE MPEANONOKEHHUs, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOIO
000py/I0BaHMUsI, 3aMUCHIBATH X0/ OIBITa U (POPMYITUPOBATH BHIBOIBI;

® BLITMOJIHATh MPSIMblE U3MEPEHHS] PACCTOSIHUS, BPEMEHHU, Macchl Teja, 00bEMa, CUIbl U
TEMIIEpPaTypbl C UCIOJIB30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aITUCHIBATH MTOKA3AHMUS
prOOpPOB ¢ yUETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;

®IPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3WYECKOW BEIMYHMHBI OT JAPYTOU C
UCIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JABIIKYILETOCs Tejaa OT
BPEMEHU JIBJKEHUS TeNa, CWIbl TPEHHUS CKOJBXKEHHS OT Beca Tejla, KauecTBa 0OpabOTKH
MOBEPXHOCTEW TeJ M HE3aBUCUMOCTU CUJIbl TPEHHS OT IJIOLIAAN CONPUKOCHOBEHUS TEJN, CHUJIbI
VIPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIONIEH CUJIBI OT 00bEMa MOTPYKEHHOW YacTh
TeNa M OT IJIOTHOCTH >KUAKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Tena, OT TIIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJI0, YCIOBUM TIJIaBaHUS TEJ, YCJIOBHI pPaBHOBECHS pbhluara M OJOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM Y4EOHOrO HCCIIEIOBaHUS, COOUpaATh YCTAHOBKY U BBIMIOJHATH
U3MEPEeHHs, CIeaysl MpeUIOKEHHOMY IUIaHy, (HUKCHpOBaTh pPE3yibTaThbl MOTYyYEHHOU
3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B BUJIE MTPEAJIOKEHHBIX TaOIUI] U TpaduKOB, 1€7aTh BHIBObI
10 pe3yJIbTaTaM HCCIIEIOBAHMUS;

®IPOBOJIUTh KOCBEHHbIE H3MEPEHUS (PUIMYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KHUJKOCTU U TBEPJOrO Teja, CUja TPEHUS CKOJIbKEHUS, JIaBJIEHWE BO3AyXa, BHITAJIKUBAIOLIAS
CWJIa, NEUCTBYIOLIAs HA MOTPY>KEHHOE B MKUAKOCTh TEJNO, KOI(DPUIUEHT MOIE3HOTO JACHCTBUS
IPOCTBIX MEXAHU3MOB), CIEAYS NPENJIOKEHHONM WHCTPYKUMHU: TPU BBITOJIHEHUH WU3MEpPEHUN
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIISTH 3HAUCHHE UCKOMOM BEIHYUHBI;

ecOoOMIOIaTh TpaBUa TEXHUKHM O€30MacHOCTH TMpH pabore ¢  J1abOpaTOPHBIM
000pyI0BaHUEM;

® yKa3bIBaTh MPUHIIMIIBI IEHCTBUS MPHUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIONINECS COCYIbl, OapOMeTp, phluar, MOABMKHBIA M HENOJABMKHBIN OJIOK,
HAKJIOHHAS! TJIOCKOCTb;

® XapaKTEepU30BaTh NPUHILMIIBI JEHCTBUS U3yYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPONCTB
C OIOpoll Ha HX omnucaHus (B TOM 4YHCIE: NOAIIMIHUKH, YCTPOMCTBO BOJONPOBOJA,
TUIPABIMYECKUIl TIpecc, MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, aAPEOMETpP), HCHIOIb3Ys



3HaHUS O CBOMCTBaX (PHU3MYECKUX SABICHUN U HEOOXOAMMbIE (PHU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

®IPUBOJIUTH NpUMEPHl (HAXOAWUTh HHMOPMAIMI0 O TpPUMEpax) MPAKTHYECKOTO
MCIIOJIb30BAHMS (PU3NYECKUX 3HAHUN B NMOBCEAHEBHOW U3HM JUIsl 0OecrieueHnss 0€301acHOCTH
npu oOpalieHuH ¢ NpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXpPaHEHHUsS 30POBbS U
COOJIIOJIEHUS] HOPM HKOJIOTHYECKOT0 OBEJIEHUS B OKPYXKAIOIIeH cpele;

® OCYILIECTBIISATh OTOOpP HMCTOYHMKOB HH(popManuu B HHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM TIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMMEIOUIMXCA 3HAHMM W NYyTEM CpaBHEHUS
Pa3IUYHBIX MCTOYHUKOB BBLICTATH MH(POpPMALMIO, KOTOpas SBISAETCS NPOTHBOPEUMBON HIIU
MOKET OBITh HEJJOCTOBEPHOM;

®1ICTI0JIB30BaTh NPU BBHIMOJIHEHUU YY€OHBIX 33JaHUN HAYYHO--TIONYJSPHYIO JIUTEPATYPY
¢u3nyecKoro conaep)kaHus, CIpPAaBOYHBIE MaTepHalbl, pecypchl ceth WHTepHeT, BIaaeTh
npuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHusi MHGOpMALMM U3 OHOM 3HAKOBOM
CUCTEMBI B IPYT'YIO;

®Co3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIE M YCTHBIE COOOIIEHHsS Ha OCHOBE 2—3
UCTOYHHUKOB MH(pOpMaMK (PU3HUYECKOTO COAEpX aHMsI, B TOM UUCIE MyOIUYHO JeaaTh KpaTKue
coOOIIeHUsT O pe3ylbTaTax IPOEKTOB WM Y4EOHBIX MCCIEIOBaHHM, MPU 3TOM I'PaMOTHO
MCII0JIb30BAaTh M3YyYEHHBIN MOHATUHHBIN anmnapaTr Kypca (pU3MKH, CONPOBOXKAATH BBICTYINIEHUE
Mpe3CHTAlUEN;

e[IpY BBINOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIIEJOBAaHUI pacnpenenarh 00s3aHHOCTU B
rpynmne B COOTBETCTBUU C IIOCTABJIEHHBIMHU 3a/ladyaMu, CJIEAWTHh 3a BBINOJIHEHHEM IUIaHa
NeMCTBUI, aJJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ] B JIEATEILHOCTh T'PYIIIbI, BHICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOJENCTBUE, YUUTHIBASI MHEHHE OKPYKAIOLIUX.

K koHny oOydyenus B 8 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHHIA:

®1ICTIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE JBM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTANIMYECKHE U aMOP(HBIE TeNa, HACHIIEHHbIN
Y HEHACBHIIICHHBIN Iap, BIAXXHOCTh BO3AYyXa, TEMIEpaTypa, BHYTPEHHsSsSI JHEPrus, TEIJIOBOU
JIBUTATEIIb, 3JIEMEHTApHBIA J3JIEKTPUYECKUN 3apsl, 3JIEKTPUUYECKOE I0JI€, IPOBOJAHHUKU H
JURJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE TIOJIE;

epa3vyaTh SBIEHUS (TEIUIOBOE pacIIMpEHUE MU C)KaThe, TeIulonepenaya, TEIIOBOe
paBHOBECHE, CMAauMBaHMUE, KANWJUIAPHbIE SIBICHMS, HCIApEHHe, KOHJEHCAllus, IIaBJICHUE,
KpUCTauIM3anus (OTBEpAEBAaHUE), KUIIEHUE, Teryonepeaada (TemIonpoBOAHOCTb, KOHBEKIINS,
U3JIy4YEHUE), IEKTpU3aLusl TeJl, B3aUMOJAECHCTBUE 3apsA0B, NEHCTBUS 3JIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHHE, B3aUMO/ICHCTBUE MAarHUTOB, IEUCTBHE MATHUTHOTO I0JIsI HA TPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHuTHas MHAYKIKSA) O ONMMCAHHUIO MX XapaKTEpPHBIX CBOICTB M HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

® PaCII03HABATH MPOSBJICHUE U3YUCHHBIX (PU3NUECKUX SBJICHUH B OKPYKAIOILEM MUPE, B TOM
yucie GU3nYecKue sIBICHUS B IPUPO/JIE: IOBEPXHOCTHOE HATSKEHUE U KaWUISIPHbIE SBJICHUS B
IpUpOie, KPUCTAIUIBI B Ipupoe, nznydenne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI,
o0Opa3oBaHUE pOChHl, TYMaHa, MHEsI, CHEra, AIEKTPUYECKUE SIBJIEHUS B aTMOC]epe, SEKTPUIECTBO
’KMBBIX OPraHU3MOB, MarHUTHOE IoJjie 3eMiH, Apei( MOIKCOB, POJIb MATHUTHOIO MOJS IS



YKU3HU Ha 3emuie, MOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/a4y B y4EOHYIO,
BBIICIISATH CYILECTBEHHbIE CBOMCTBA (MTPU3HAKH) (PU3MUECKUX SBJICHUN;

® ONUCHIBATh M3Yy4YCHHBIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCHONb3Yyd (PU3HUECKUE
BEJIMYMHBI (TEMIEpATypa, BHYTPEHHSISI SJHEPIHUsl, KOJIUYECTBO TEIUIOTHI, YE€IbHAs TENIO0EMKOCTD
BELIECTBA, yJENbHAas TEIUIOTAa IUIABJICHUS, YAEIbHas TEIUIOTa MapooOpa3oBaHHUs, YAEJIbHas
TEIUIOTa CrOpaHHs TOIUIMBA, KO3((UIMEHT TMONEe3HOro JAEWCTBUS TEIUIOBOM MalllMHBI,
OTHOCUTENIbHAs BJIAXKHOCTb BO3/yXa, JJIEKTPUYECKHM 3apsi, CHIa TOKa, JIIEKTPHYECKOE
HaMpsHKEHHE, COMPOTUBIICHHE MPOBOJHMKA, YAEIbHOE CONPOTHUBICHHE BEIIECTBA, paboTa U
MOIITHOCTh 3JIEKTPHUUECKOT0 TOKA), MPU ONKUCAHUU MPABUIBHO TPAKTOBATH (DPU3HUECKUN CMBICIH
MCTIOJIb3YEMbIX BETMYHH, 0003HAUCHUS U €AMHULIBI (PU3NUECKUX BEIHMUNH, HAXOIUTH (POPMYJIHI,
CBSA3BIBAIONINE JaHHYIO (PU3MYECKYIO BEJIWYUHY C JIPYTUMHU BEIMYMHAMU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUMH;

® XapaKTepH30BaTh CBOICTBA Tel, PU3NYECKUE ABJICHUS U MPOLECCHI, UCIIOIb3Ysl OCHOBHbIE
HOJIOKEHMSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOSHHMSI BEIIECTBA, IPUHLIUI CYNEPIO3ULIUU
nojeil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsja, 3akoH Oma Ul ydJacTka ey,
3akoH Jlxoyns—JIeHna, 3aKkOH COXpPAaHEHUs DJHEPIMH, IPU D3TOM J1aBaTh CIIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3aIIUCBHIBATH €I0 MATEMaTHYECKOE BBIPAKEHHUE;

® 00BACHATH (PM3UYECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYaI[Hil
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-CJIEICTBEHHbIE CBSA3H, CTPOUTH
00BbsICHEHHE M3 1—2 JIOrMYecKHUX LIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (U3NYECKUX
SBIICHUH, (PU3MUECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

epemath pacuéTHble 3aJaud B 2-3 JAEWCTBUSA, HUCHOJIb3Yysd 3aKOHBl U  (OPMYIbI,
CBSI3bIBAIOLINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alIUChIBaTh KPAaTKOE
YCIIOBHE, BBIBIISITH HEJOCTATOK JAHHBIX JUISI PEIICHUS 3a/1a4M, BBIOUPATh 3aKOHBI U (POPMYIIHI,
HEoOXonuMBble Ui €€ pelleHus, NMPOBOAUTHh PACYETHI M CPABHHUBATh IOJYyYEHHOE 3HAUYECHUE
¢u3nyecKol BeIMYUHBI C U3BECTHBIMU JAaHHBIMU;

® pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU (PU3HMUECKUX METOOB,
UCIOJb3ysd ONHMCAaHUE MCCICA0BAaHUS, BBIICIATh MPOBEPAEMOE HPEANOIOKEHHE, OLIEHUBAThH
IIPABUJIBHOCTB NOPSKA IPOBEICHUS NCCIIEN0BAaHNs, AEJIaTh BHIBO/IBI;

® [IPOBOJMTH ONBITHI 10 HAOIIOAEHUIO (PU3NUECKUX SIBIICHUHN WM (PU3MUECKUX CBOMCTB Tel
(KanwUIsIpHBIE SIBJIGHUS, 3aBUCUMOCTh JaBJIGHUS BO3JyXa OT €ro o0béMa, TemIeparypsl,
CKOPOCTH TIpOLeCCa OCTBIBAHMWS M HAarpeBaHus MpH MU3JIYYEHUU OT LBETa M3Iydarouieit
(mornomiaroniei) MOBEPXHOCTH, CKOPOCTh HCHAPEHHUs BOABI OT TEMIIEpaTypbl >KUJIKOCTH U
IIoIAa €€ MOBEPXHOCTH, HJIEKTpHU3alUs Ted U B3aUMOAECHCTBHUE HIIEKTPUUYECKUX 3apsioB,
B3aUMOJICHCTBUE TOCTOSIHHBIX MAarHUTOB, BHU3yaJd3alldsi MarHUTHBIX IIOJIEW MOCTOSHHBIX
MarHuTOB, J€HCTBUS MAarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMra,
CBOWCTBAa  3JIEKTPOJBMUraTessi  IOCTOSHHOIO  TOKa):  (OpMYyJIUMpOBaTh  IMPOBEPsieMble
NPENOI0KEeHU, cOOMpaTh YCTaHOBKY M3 TPEAJIOKEHHOrO 00OpYIOBaHUS, OIMMUCHIBATH XOJ
OIbITa U POPMYIUPOBATH BHIBOBL;

® BLITOJIHATh IPSIMbIE U3MEPEHUs TEMIIEpaTypbl, OTHOCHTEJIBHON BIIAXKHOCTU BO31YyXa,
CHJIBI TOKA, HAIPSDKEHUS! C WCMOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JTATYMKOB (PU3NIECKHUX
BEJIMYMH, CPABHUBAThH PE3YJbTaThl U3BMEPEHUN € YUETOM 3a/IaHHON aOCONMIOTHON MOTPEIIHOCTH;



®[IPOBOJIUTH MCCJICIOBAHME 3aBUCUMOCTH OJIHOM (DU3MUECKOW BENMYMHBI OT JPYTrod C
UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb COITPOTUBIICHUS TPOBOIHUKA OT €r0 JUINHBI,
IUIOUIAM MTONEPEYHOr0 CEYEHHsI U YAEIBHOIO CONPOTHUBIICHMS BEIIECTBA IPOBOJHUKA, CHUJIbI
TOKa, MWIYIIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsyKEHUs Ha MPOBOJHHMKE, HCCIEAOBAHUE
MOCJIEZIOBATENLHOTO U MapaJlJIeIbHOIO COEJUHEHU I MPOBOJHUKOB ): IJIAHUPOBATH MCCIIEIOBAaHUE,
coOMpaTh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIEAys MPEeII0OKECHHOMY IIaHy, (PUKCUPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHUJAE TaOdUI W TpapuKoB, AENaTh BBIBOABI IO
pe3yJibTaTaM UCCIEeI0OBaHUs;

®IPOBOANTH KOCBEHHBIE HW3MEPEHHS (PU3NUYECKHX BEIWYHH (yIElIbHAS TETUIOEMKOCTh
BEILECTBA, COMNPOTUBIIEHUWE NPOBOJAHHMKA, paboTa M MOIIHOCTh D3JIEKTPUUYECKOTO TOKA):
IUTAaHUPOBATh U3MEpPEHUs, cOOUPATh HKCIEPUMEHTAIBbHYIO YCTAHOBKY, CJEIys MpeIIOKEHHON
MHCTPYKLIHH, U BBIUNCIATh 3HAUYEHUE BEIINUUHBI,

ecoOMIOaTh TMpaBUiIa TEXHUKUM O€30macHOCTH Mpu  pabore ¢  J1abopaTOpHBIM
000pyI0BaHHUEM;

® XapaKTEepU30BaTh MPUHIIUIBI JEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOoW Ha UX OHHUCaHMs (B TOM YHUCIE: CUCTEMa OTOIUIEHHS JOMOB, TMIPOMETp, MapoBas
TypOUHa, amMIepMeTp, BOJBTMETP, CUETUMK AJIEKTPUUYECKON SHEPIUHU, HIIEKTPOOCBETUTEIIbHBIE
npuOOpbI, HarpeBaTeIbHbIE AJIEKTPONPUOOPHI (IPUMEpPHI), SIEKTPUUECKUE MPENOXPAHUTENH,
AJIEKTPOMArHuT, 3JEKTPOJABHUraTellb IOCTOSHHOIO TOKa), HCHONb3ysd 3HAaHHUA O CBOMCTBax
¢bu3nyecKux SBICHUNA U HEOOX0AUMbIE (PM3NUYECKUE 3aKOHOMEPHOCTH;

® pacIio3HaBATh MIPOCThIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTEIbHbIE TPUOOPHI 110 CXEMaM
U CXEMaTU4YHBIM PHUCYHKaM (>KMIKOCTHBI TEpPMOMETpP, TEPMOC, NCUXPOMETP, TUIPOMETP,
JIBUTaTeNIb BHYTPEHHEIO CrOpaHus, 3JEKTPOCKOII, PEOCTAT), COCTABIISATh CXEMbI JJIEKTPUUECKUX
Henen ¢ rnocie0BaTeNIbHbIM U NMapajlieIbHbIM COEMHEHUEM AJIEMEHTOB, pa3inyasl yCIOBHbBIE
0003HAYEHUS SJIEMEHTOB JIEKTPUUYECKUX LENel;

®IPUBOJUTH MPUMEPHl (HAXOAUTh MHPOPMALMIO O MpUMEpax) MNPaKTHUYECKOTOo
UCIOJIb30BaHMsI (PU3NUECKUX 3HAHUN B IIOBCETHEBHOW XKM3HU JUIsl oOecredeHns: 0e30IacHOCTH
npu oOpalieHud ¢ npubopamMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 370POBbS U
COOJII0/IEHHS] HOPM AKOJIOTUYECKOT0 TOBEACHUS B OKpYKalollel cpee;

® OCYIIECTBIISATh MOUCK MHPOpMaMK (HU3HUECKOro cojiepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIMXCS 3HAaHUM W MyTEM CpaBHEHMs JOINOJHUTENbHBIX HCTOYHMKOB BBIJEIATH
HH(pOpMaLINIO, KOTOPAs! SIBJISIETCS IPOTUBOPEYMBOM UITM MOXKET ObITh HEIOCTOBEPHOM;

®1ICTIOJIb30BATh NPU BBHIMOJHEHUU YY€OHBIX 33JaHUN HAYYHO--TIONYJSIPHYIO JUTEPATYPY
¢u3nyecKoro coaep)kaHus, CIpPAaBOYHBIE MaTepHalbl, pecypchl ceth WHTepHeT, BIaaeTh
npuéMaMu KOHCHEKTUPOBAaHUS TeKcTa, IpeoOpa3oBaHMs HH(POPMALMKM M3 OAHON 3HAKOBOM
CHCTEMBI B IPYT'yIO;

®C03/1aBaThb COOCTBEHHbIE€ MHCbMEHHbIE U KpaTKHE YCTHblE COO0OIIeHus, 00001as
MH(POpMAILIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOrO COJEP’KAHUs, B TOM YHCIIE IMYOJIMYHO
IPEICTABIATh PE3YNbTAThl IMPOEKTHOM WM HCCIEIOBATENbCKOM AESATENBHOCTH, IPH 3TOM
IPaMOTHO MCHOJb30BaTh M3YUEHHBIM MOHATHIHBIA ammapatr Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIICHHUE NTPE3EHTALUEH;



eIIpY BBINMOJIHCHUHM YYCOHBIX TIPOCKTOB M HCCIICOBAaHUN (HU3UYECKUX IPOIIECCOB
pacrpenessaTh 00sI3aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTaBJICHHBIMHY 3a/1a4aMH, CJICIUTh 32
BBITIOJTHEHUEM TUIaHa JIEUCTBUNM M KOPPEKTUPOBATh €ro, aJIeKBaTHO OIEHWBATh COOCTBEHHBIN
BKJIAJl B JIEATEIHHOCTh TPYIIbI, BRICTPAUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, TPOSBIISS
TOTOBHOCTB pa3peniatb KOH(IUKTHI.

K koHmy obydenuss B 9 kjacce mpeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y 00 YJAFOIIMXCS YMCHHI:

®IICIIOJIb30BATh TOHSTHS: CHUCTeMa OTCYETa, MaTephalbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOTO JIBIKEHUs, nedopmarnus (ynpyras, IuiacTUueckasi), TpeHue,
[EHTPOCTPEMHUTEIBHOE YCKOPEHNE, HEBECOMOCTh W TEPETPY3KH, LEHTP TKECTH, aOCONIOTHO
TBEPIIOE TEJIO, IICHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUIECKUE KOJICOAHUS U BOJTHBI,
3BYK, MHPPa3BYK U yIbTPa3BYK, FIEKTPOMArHUTHBIC BOJHBI, IITKAJA AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPBI MCITYCKAHUS U MOTJIONICHUS, anbda-, 0eTa- u
raMMa-u3JIy49eHHUs, H30TOIIBI, sIIePHAst SHEPTeTHKA;

epa3yinyaTh SIBIICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIMHEHHOE JIBUKCHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEIHOE JBIDKEHHE, CBOOOMHOE TAJCHHWE Tel, paBHOMEPHOE
JBWKCHHE TI0 OKPY)KHOCTH, B3aWMOJICHCTBUE TEJ, PEAKTHBHOE JBIDKEHHE, KoJieOaTeabHOe
JBIDKEHUE (3aTyxalolue W BBIHYXKJEHHBIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBUKCHHE,
OTpaXEHHE 3BYyKa, MPSIMOJIMHEWHOE pacIpOCTpaHEHHE, OTPAKEHUE M MPEIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTpPaKCHHE CBETa, pa3jioKCHHE OENoro CBeTa B CIEKTP M CIIOKCHUE
CHEKTPAJIbHBIX IBETOB, JUCIIEPCUSI CBETA, €CTECTBEHHAs PaTUOAKTUBHOCTH, BO3HUKHOBEHHE
JUHEHYATOTO CIIEKTPa U3TYyUEHUS ) IT0 ONTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OTIBITOB,
JIEMOHCTPUPYIONIHMX JaHHOE (PU3HUECKOE SIBIICHUE;,

®pacCIiO3HABATh MPOSBICHNE M3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKpY)Karomem Mupe (B
TOM YHciie pu3ndecKue IBJICHUS B TIPUPO/IC: TPUIMBBI U OTIIMBEI, IBWKEeHUE TUIaHeT CONHEYHOH
CHCTEMbI, PEaKTHBHOE JBUKCHHUE JKHBBIX OpPraHW3MOB, BOCIPHUSITHE 3BYKOB JKHBOTHBIMHU,
3eMJICTPSICCHHE, CEWCMHUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETAa TEJ, ONTHYCCKUE SIBIICHUS B
npupojie, OWOJIOTMYECKOe JEeWCTBHE BHUAMMOIO, YIbTPA(QHOIECTOBOIO M PEHTTEHOBCKOTO
U3IYyYCHHUN, €CTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMUYECKHE JY4H, PaJUOAKTHBHOE
U3IIydeHUE TPUPOJIHBIX MHHEPAJIOB, ICHCTBUE PATUOAKTUBHBIX W3IIYYCHUNW HA OPTraHU3M
YeJIOBEKA), ITPH ITOM MEPEBOJIUTH MPAKTUUYECKYIO 33/1a4y B YU€OHYIO, BBIICISATH CYIIIECTBCHHBIC
CBOMCTBA (MpU3HAKN) (DU3NISCKHUX SIBJICHHI;

® OITMCHIBATh M3YYCHHBIC CBOWCTBA TeN U (DM3UYECKHUE SIBICHHS, UCTIONB3YS (DU3MUCCKUEC
BEJIMYMHBI (CPEIHsISI 1 MTHOBEHHAs! CKOPOCTh Tella TP HEPAaBHOMEPHOM JIBUKCHHH, YCKOPECHHUE,
nepeMelleHre, IMyTh, YrioBas CKOPOCTb, CHJIa TpPEHHUS, CHJIA YIPYrOCTH, CHJIA TSIKECTH,
YCKOpEHHE CBOOOHOTO MaJICHHSI, BEC TeJa, UMITYJIBC TEJIa, UMITYJIbC CHIIBI, MEXaHH4YEeCKas paboTa
W MOIIHOCTh, TIOTCHIIMAJbHAS JHEPrUs Teia, IOAHITOrO0 HaJl IOBEPXHOCTHIO 3EMIIH,
MOTEHIIMANIbHASL DPHEPTUsl CKATOM MPYKUHBI, KHHETHUYECKAasi DHEPrusi, MOJHAs MeXaHW4ecKas
DHEPrus, NMEPUOJ M YacTOoTa KoJeOaHWH, JNJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IOKAa3aTejb MPEIIOMJICHHS CpEJbl), IPH OIMCAHWUU IPABUIBHO TPAKTOBATH
(U3NYECKUIT CMBICT HCITOJIb3YEMbIX BEJIMYNH, 0003HAYCHUS U SIUHUIIBI (PH3UUECKUX BEITHYMH,



HAXOJUTh (OPMYJIbI, CBA3BIBAIONINC JAHHYIO (DU3UYCCKYIO BEIIMYMHY C JPYTUMH BEIMYHUHAMH,
CTPOUTH TpadUKU U3YUCHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEITUUHH;

® XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUYECKUE SBJICHHS M IMPOLECCHI, UCIOJIB3YsS 3aKOH
COXpaHCHHS PHEPIHH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPUHIIUIT CYNEPIIO3UIIAN CHJI, TIPUHITHIT
otHocuTeNbHOCTH ["anusies, 3aKkoHbl HpI0TOHA, 3aKOH COXPaHEHHUS UMITYJIbCA, 3aKOHBI OTPAYKECHUS
U TIPEJIOMJICHHUS CBETAa, 3aKOHBI COXPAHCHHUS 3apsI0BOIO M MAacCOBOTO YHCEN MPH SACPHBIX
peakiusaX, MpPH OSTOM JaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3alUCBIBATh €ro
MaTeMaTHYECKOE BhIPaKCHHE;

® 00BSCHATH (PU3UYCCKUE MPOLIECCHI U CBOWCTBA TEJI, B TOM UKCJIC U B KOHTEKCTE CUTYaI[Hii
MPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISIBIATH MPHUNHHO--CJICICTBCHHBIC CBS3HU, CTPOUTH
00bsiCHeHHE M3 2—3 JIOTUYECKUX IAroB ¢ OMOpoil Ha 2—3 M3yYeHHBIX CBOMCTBA (PM3MUCCKUX
SIBJICHUH, (PU3MUYECKUX 3aKOHOB I 3aKOHOMEPHOCTEH;

eperiaTh pacyéTHbIC 331aun (OMUPAIOIIMECS HA CUCTEMY W3 2—3 ypaBHEHHIA), HCIIOIb3Ys
3aKOHBI ¥ (DOPMYIIBI, CBSI3bIBAIONIHE (PU3NICCKIEC BETMUNHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a1a41
3aMMChIBaTh KPATKOE YCJIOBUE, BHISIBJIATH HEJOCTAIOIIME MJIM W30BITOUHBIC aHHBIC, BEIOUPATH
3aKOHbI W (POPMyJIbI, HEOOXOAMMBIC JUIS PEIICHHS, NPOBOJUTH pPacu€Thl M OILIEHHWBATH
PEATMCTHYHOCTh MMOJYYCHHOTO 3HAYCHHUS (PU3HMUCCKON BEITUUNHBI;

® pacIO3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIN (PHU3UUIECKHX METO/IOB,
UCIIOJIb3YSl ONMMCAHHE HCCIICJAOBAHMS, BBIACIATH IMPOBEPACMOE MPEANOTI0KECHNE, OIICHUBATH
NPAaBHJILHOCTh TIOPSJIKA TIPOBEJICHUS WCCIICOBAHUSA, JeJaTh BBIBOJBI, WHTEPIPETUPOBATH
pe3yIbTaThl HAOJIOICHUI U OTIBITOB;

® [IPOBOJIMTDH ONBITHI 110 HAOIIOICHUIO (DU3MUCCKUX SIBJICHUH MM (U3UYECKUX CBOMCTB TEI
(u3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAHEHHUs DHEPIHU, 3aBUCUMOCThH TEpUOJA
KOJICOaHHI IPY)KUHHOTO MasiTHUKA OT MAcCChI TPy3a U KECTKOCTHU MPYKUHBI M HE3aBUCUMOCTD OT
AMILIMTY bl MAJIBIX KOJICOAHHM, MPSIMOIMHEHHOE PACIPOCTPAHEHHE CBETA, PA3JIOKEeHHUE OeIoro
CBETa B CIICKTP, U3YUCHUE CBOMCTB M300paKCHHSI B TUIOCKOM 3epKalie M CBOMCTB M300paKEHUS
peaMeTa B COOMpAIOIIeH JIrH3¢e, HAOMI0CHHE CIUIONIHBIX U JIMHEHYATBIX CIIEKTPOB U3IYUCHHS):
CaMOCTOSTEIBHO COOMPATh YCTAHOBKY U3 W30BITOYHOTO HAOOpa 000PYI0BAHUS, OITKCHIBATH X0/
OIIBITA U €T0 PE3yJIbTaThl, POPMYITHMPOBATH BHIBOJIBI,

®[IPOBOJUTHh MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX HM3MEPCHUMN, OMpEness CpeaHee
3HAYEHUE U3MEPSIeMOM BeTMYMHBI ((POKYCHOE pAaCCTOSIHHE COOMPArOIIEH JIMH3bI), 000CHOBBIBATh
BBIOOp crmoco0a u3MepeHus (M3MEepUTEIILHOTO PpUOopa);

®[IPOBOJIMTH KCCJICIOBAHUE 3aBHCUMOCTECH (U3NYCCKHX BEIUYHMH C HCIIOJIb30BAHUEM
NPSIMBIX W3MEPCHH (3aBUCHMOCTH IMYyTH OT BPEMCHH IPH PAaBHOYCKOPESHHOM JBW)KCHUU 0Oe€3
HAYaJbHOW CKOPOCTH, IMEpHoJa KOJCOAHWH MATEeMaTHYECKOro MAasTHHKA OT JJIMHBI HHTH,
3aBUCUMOCTH YIJIa OTPA)KCHUS CBETA OT yIJia MaJCHUs M yriia MPeJOMJICHHUS OT yIjia MaacHHus):
IUTAHUPOBATh MCCJICIOBAHKUE, CAMOCTOSATEIILHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTAThI
MOJYYCHHOMN 3aBUCUMOCTH (PU3MYCCKUX BEIMYHMH B BHJIC TAOJIUI[ U TPadHKOB, IeaTh BBIBOBI 110
pe3ysbTaTaM UCCIICIOBAHNUS;

® [IPOBOINTH KOCBEHHBIC U3MEPECHUS (PU3MUESCKUX BETHMYUUH (CPEIHSISI CKOPOCTh U YCKOPEHHE
TeJa MPU PAaBHOYCKOPECHHOM JIBUKCHHH, YCKOPEHUE CBOOOTHOTO MaACHHS, )KECTKOCTD MPYKUHBI,
KO3 (DUIMEHT TPEeHHsI CKOJIBXKCHHS, MEXaHHUYeCKas paboTa W MOIIHOCTh, YacTOTa U TEPHUOJ



KoJIe0aHWi MATeMAaTUYECKOTr0 W TPYKHHHOTO MAasTHHKOB, ONTHYECKas CHJIA COOHMpAaromiei
JIMH3bI, PAaJUOAKTUBHBIN (OH): IMJIAHUPOBATh H3MEPEHUs, COOUpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBINOJIHATh U3MEPEHMSL, CIIENys IPEIJI0KEHHON HHCTPYKLIUHY, BBIYACIIATH 3HAYCHHE
BEJIMYMHBl U AHAJIMU3UPOBATh IOJYYEHHBIE PE3YNIbTAaThl C Y4YETOM 3aJaHHOM IOTPELIHOCTH
WU3MEPEHUN;

ecoOMIOaTh TMpaBUia TEXHUKH O€30MacHOCTH Mpu pabore ¢  J1abopaTOpHBIM
000pyI0BaHUEM;

® pa3IMyaTh OCHOBHbBIE MPU3HAKH U3YUYEHHBIX (U3NYECKUX MOJIeNIe: MaTepralibHas TOUKa,
abCoMOTHO TBEPIOE TEJI0, TOUCYHBI UCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IJIAHETapHask MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO S/pa;

® XapaKTEepU30BaTh MPUHIIMIIBI ACHCTBUSA N3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB
C OMOpOW Ha MX ONUCAaHUA (B TOM YHUCJE: COUAOMETpP, JATYUKH IMOJOKEHHUS, PACCTOSHUS U
YCKOpPEHMsI, pPaKeTa, 53XO0JIOT, OYKH, IMepucKkomn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, J03UMeTp, Kamepa BuiibcoHa), MCHONb3ys 3HAaHUS O CBOMCTBaX (pU3MUECKHX
SBJICHUI 1 HEOOX0AUMBIE (PrU3HUECKHE 3aKOHOMEPHOCTH;

®1ICIIOJIb30BAaTh CXEMBl M CXEMATHYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTEIbHBIX MPHOOPOB M TEXHOJOIMUYECKHUX IPOLECCOB TMpPH pEHIeHHH y4eOHO--
MPAKTUYECKUX 3a]1a4, ONTUYECKUE CXEMBI ISl IOCTPOEHUSI N300paKEHUH B IJIOCKOM 3€pKaje U
coOuparolieil TuH3e;

®IPUBOJUTH MPUMEPHl (HAXOAUTh MHPOPMALMIO O MpUMEpax) MNPAKTHUYECKOTO
MCIOJIb30BaHMS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM KM3HU NIl oOecnieueHnsi 0e30MacHOCTH
npu oOpalieHud ¢ npubopamMu M TEXHUYECKMMU YCTPOMCTBAMHU, COXpPaHEHMsI 3/10pOBbSI U
COOJIIO/IEHUS] HOPM HKOJIOTUYECKOTO MTOBEJICHUS B OKPYXKAIOIIECH Cpee;

®OCYLIECTBIIATh NOUCK HH(OpMauuu (¢uznyeckoro coaepkanuss B MHTepHere,
CaMOCTOSITEIBHO (POPMYIUPYS MOUCKOBBIH 3aIIPOC, HAXOIUTh IyTH ONPEAEICHUS JOCTOBEPHOCTH
MOJTYyYeHHON HH(POPMAIINK HAa OCHOBE UMEIOIINXCS 3HAHUNA U TOTIOJTHUTEIBHBIX HCTOYHHUKOB;

®1ICTI0JIB30BaTh NPU BBHIMOJIHEHUU Y4€OHBIX 33JaHUN HAYYHO--TIONYJSIPHYIO JIUTEPATYPY
¢u3nyeckoro coaep)kaHus, CIHPaBOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BlaneTh
npuéMaMi KOHCIIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs MHPOpPMAIMU M3 OAHOW 3HAKOBOM
CUCTEMBI B IPYT'YIO;

®C03/1aBaTh COOCTBEHHbIE MMCbMEHHbBIE U YCTHBIE COOOIIEHNS HA OCHOBE MH(OPMALIUU U3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOIO COAEP)KAHUA, MYOJMYHO MPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM WJIM MCCIIEOBATEIbCKOW JEATENIBHOCTH, IPU 3TOM TIPAMOTHO HCIIOJIb30BaTh
V3Y4YECHHBIN MOHATUIHBIN armapaT U3y4aeMoro pasjena (GU3UKU U CONPOBOXK/IAaTh BHICTYILJIEHUE
Mpe3eHTaIuel ¢ yu€ToM 0COOEHHOCTEN ayIMTOPHUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE Buabl pgesiTebHOCTH ¢ ydyeroMm padoueit
HaumenoBanue
Ne P — K n (undposbie) NPOorpaMMbl BOCIMTAHUS
OHTPOJIbHbIE aKTHYecKHne
n/n E OrDAMMDIL Bceero p p pﬁ o0pa3oBaTe/ibHbIE
ThI ThI
porp paoo pabo pecypcbl
Paznen 1. @usnka u e€ poJib B IO3HAHUM OKPYKAKIIEr0 MUPa
MortuBanuonHas 6ecena. [IpuoOperenue naTepeca
U CTpeMJieHHS OOyd4arommxcsi K HaydYHOMY
U3Y4YEHHUIO TIPUPOIBI, pasBuTHE 1704
MHTEIJICKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH.
Pa3Butne npencraBieHUil O HAy4YHOM METOJE
bubnuoTeka HOK | mo3nanus u GopMHpPOBAHHUE HCCIIEIOBATEIHLCKOTO
®usuka - Hayka .
1.1 o IDHPOIE 2 https://m.edsoo.ru/7f4 | orHOWIEHUS K OKPYKAFOIIHM
pHp 16194 SABIICHUSAM;OPMUPOBAHUE HAYYHOTO
MHUPOBO33pEHUSI KaK pe3yibTaTra U3yuyeHUs: OCHOB
CTpOEHUSI MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB
¢usuky; GOpMUPOBAHHE IMPEACTABICHUN O POIU
(bU3KKY A1 pa3BUTHUSA IPYTHX €CTECTBEHHBIX HaYK,
TEXHHUKHU W TEXHOJIOTHH.
Pabora ¢ mndopmanueit. Ilpaktuueckas pabora.
bubnuoreka HOK | I'oToBHOCTH K aKTUBHOMY yYacCTHIO B 00CYX/I€HUU
duznueckue .
1.2 B 2 1 https://m.edsoo.ru/7f4 | oOlIecCTBEHHO 3HAYMMBIX M 3THYECKUX IMPOOIIEM,
16194 CBA3aHHBIX C TMPAKTUYECKUM IPUMEHEHUEM
JOCTIKEHUN PU3UKU.
WupuBuayaibHas, TPyNmoBas paOOThI, TPCHHHT,
crocoOcTB ue (GopmMHUpyrOLMe TOTOBHOCTh U
Ecrectsennonay bubmmorexa HOK CHOCO6HOC}”,FII?H;€CTI/? I[EI&H(I))IY cuzl[ UMH JIIOIbMU
1.3 | unbIi METOJ 2 1 https://m.edsoo.ru/7f4 < pyT ’
JOCTUTaTh B HEM B3aMMOIIOHMMAHMS, HAaXOIUTh
MMO3HAHUS 16194
oO01e ey U COTPYAHUYATD [Tl UX JOCTHKEHUS
Hroro o pasnemny 6
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Pa3znea 2. [lepBoHayajibHbIE CBEJIeHUS 0 CTPOEHUH BelllecTBA

PaGora ¢ wuHpOpManmeii. Pemenue 3amau.
bu6numorexa LIOK Pemenne 3aga4 NMpakTUYECKOM HANPaBICHHOCTH,
2.1 Crpocnue 1 https://m.edsoo.ru/7f4 | popmupyroliiie  HPaBCTBEHHOE  CO3HAHHE H
BEIIIECTBA
16194 IIOBEJEHUE Ha OCHOBE YCBOEHUS
00111e4e10BeYeCKUX [IEHHOCTEH.
Z[BI/DKeHI/Iev: u Bubmorexa LOK [TpakTukymsl B rpynnax (GpopMupyromue HaBbIKU
oo | B3AUMOJCHCTBHE 2 1 https://m.edsoo.ru/7f4 | COTPYAHHUECTBA €O CBEPCTHUKAMU B
YacTHUI] 16194 00pa30BaTeIbHOM UCCIIeI0BaTEIbCKON
BElIeCTBa - JIeSATENbHOCTH.
Pabora ¢ wuHdopmanmeil. Pemenue 3agau.
ArperarHsle bubnnoreka [IOK HccnenoBaTenbckue U MPOEKTHbIE (YOPMBI pabOTHI,
2.3 | cocTosAHuUA 2 https://m.edsoo.ru/7f4 | pa3BuBaroiue HaBBIKU HUCIIOIB30BAHUS
BELIECTBa 16194 pa3IMYHBIX CpPEICTB IO3HAHMS, MPUMEHEHUs
MaTEMaTHKHU B OKPY’KaOIEM MUDE .
Wroro no pazueny 5)
Pa3nen 3. /IBu:xeHue u B3auMojieiicTBHE TeJl
VY4yeOHble 3a7ja4un HANIPaBJICHHbIE HA TOTOBHOCTH K
AKTUBHOMY y4acTHUIO B 00CYXJ€HUU OOIIECTBEHHO
Mexannueckoe bubmmorexa [IOK 3Ha‘{I/IMBIXy izq THUYECKUX I?I;Iz)%ﬂeM CBI;;aHHHx c
3.1 3 https://m.edsoo.ru/7f4 ’ N
JIBYDKEHHE 16194 NPAaKTUYECKUM  NPUMEHEHHEM  JIOCTHXKEHUH
- (U3HUKN;0CO3HaHNE BaKHOCTHU MOpaJbHO-
-9THUYECKUX MPUHIUIIOB B 1€ATEIbHOCTH YUEHOTO.
VY4eOHBIN Iuaor HampaBlIEHHBIH Ha OCO3HAHHE
LEHHOCTH (PU3NYECKOM HAayKHM KaK MOIIHOTO
MHCTPYMEHTA MO3HaHUSI MHUpA, OCHOBBI PAa3BUTHS
Huepms, BuGmmotexa LIOK TEXHOJIOTHH, Ba)KHEUIIIECH COCTaBJ'I}II-OI_IleI:/:I
3.2 | macca, 4 1 https://m.edsoo.ru/7f4 KYTIBTYPBL. Passurue HayaHou
J1r0003HATENIBHOCTH, UHTEpEca K
IJIOTHOCTH 16194

HCCTIEIOBATEIICKON JIeATeTbHOCTH. MOTPEOHOCTH
B (opMHpOBaHHHM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMyIUpOBaTh HWJEH, TOHATHS, THIIOTE3Bl O
bu3nYecKUX 00HEKTaX U SIBICHHSIX.
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Pabora ¢ undopmanueit. JuddepennrpoBanubie
3aJ]aHUs: PEIIeHNe TEKCTOBOH 3aauyl C TOMOIIBIO
paznatouHoro marepuana. [IpakTudeckas padora.
WNunuBuayansHbe, Qg epeHIpOBaHHbIC

bubmuorexa [JOK paboThl,  BOCIHUTHIBAIOIIME  TOTOBHOCTH U
3.3 | Cua. Bunsl cun 14 https://m.edsoo.ru/7f4 | cnoco6HOCT, K 00pa30BaHHMIO, B TOM YHCIE K
16194 caM000pa30BaHUIO, HAa MPOTSHKEHUU BCEH HKU3HH,
CO3HATEJIPHOMY OTHOIICHHIO K HENPEPBIBHOMY
0o0pa30BaHWIO,  KaK  YCIOBHIO  YCIICUIHOH
npodecCuoHaTBHOM u 0O0IIIECTBEHHON

JIEATEILHOCTH.

Hroro o pasueny 21

Pa3znen 4. /laBiieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

JlaBienue.
[Iepenaua
JTABIICHUS

4.1 | TBEpABIMU
TeJIaMH,
KHUIKOCTAMU U
razamu

bubmmorexa IHOK
https://m.edsoo.ru/7f4
16194

V4eOHbI AManor Ha peHIeHUH MPAKTHYECKUX
3ajad (B paMKax ceMbd, 00pa3oBaTeIbHOMH
OpraHu3aluy, ropoja, Kpas) TeXHOJIOTMYECKON u
COLIMAJIbHOM HaNpaBJIEHHOCTH, TPEOYIOIUX B TOM
ymcie U GU3NYECKUX 3HAHU.

JaBiaenue
KUJKOCTH

4.2

bubanorexa HOK
https://m.edsoo.ru/7f4
16194

Pemenwne 3aga4. mposiBIeHNE UHTEpECa K UCTOPUU
U  COBPEMEHHOMY COCTOSIHUIO  POCCHUHCKOM
buznyecKkoil HAYKU;LIEGHHOCTHOE OTHOIICHHE K
JOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB.

AtMochepHoe
JlaBJIcHHUE

4.3

bubnuoreka LHOK
https://m.edsoo.ru/7f4
16194

HaGnmronenue. VYueOnwli muanor. ILleHHOCTH
Hay4HOTO MMO3HAHUS: c(hopMUPOBAHHOCTH
MHPOBO33pPEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU.

JeuicTBue
KHUJKOCTH U ra3a
Ha NIOTPYKEHHOE
B HHUX TEJO

4.4

bubanoreka LHOK
https://m.edsoo.ru/7f4
16194

JuddepenpoBannple  3aJaHMA:  pELICHHE
TEKCTOBOM 3a7aud C IIOMOILIBI DPa3AaTOYHOIO
Matepuana. PemeHune 3amad  IpaKTHUUYECKOM
HAIpPaBJIEHHOCTH, (OPMUPYIOIIME HPABCTBEHHOE
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CO3HAHUE U TMOBEJCHHE HAa OCHOBE YCBOCHHS
00IIIEUEIIOBEYECKNUX LIEHHOCTEIA.
Htoro no pazneny 21
Pa3gen 5. PaGora u MOLIHOCTh. JHeprus
PasButHe mpencraBieHHl Yepe3 IUCKYCCHIO O
BO3MOXKHBIX cepax Oymymieit npodeccrnoHaibHON
esSITEILHOCTH, CBI3aHHON ¢ (PpU3UKOH, HOATOTOBKA
Pabora u Bubmiorexa LOK ﬁz{anbﬁeﬁmehjl 00yYEeHUIO g)aTOM H’an illBJIeHI/H/I
5.1 3 1 https://m.edsoo.ru/7f4 y Oy P .
MOIIIHOCTD 16194 3HaKOMCTBO €O cdepamMu  MPoeCCHOHATBHON
= NESATEIPHOCTH, CBSI3aHHBIMH C  (U3HKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIDKEHUSIX (DH3NIECKON HAYKH.
[TnanupoBaHKEe CBOETO Pa3BUTHUS B IPUOOPETECHUHN
bubnuoreka HOK | HOBBIX  (u3mueckux 3HaHwid. [IpakTHueckue
[IpocTeie .
5.2 5 1 https://m.edsoo.ru/7f4 | pabotsl, popMupYyIOIIHE OCHOBBI CAMOPAa3BUTHS U
MEXaHU3MBI
16194 CaMOBOCHUTAHHUS B COOTBETCTBUH c
00I1IeYEeTIOBEYECKUMU [IEHHOCTIIMH
Pemenue 3amau. OpueHTanusi Ha MPUMEHEHUE
Bbubnuoreka HOK | ¢usuyeckux 3HaHWI JUId pelIeHUs 3a7ad B
MexaHuueckas . o
5.3 SHEDIIS 4 1 1 https://m.edsoo.ru/7f4 | obmactu oOKpyXKarolieid Ccpeasl, IIAHUPOBAHHS
p 16194 MOCTYIIKOB U OLICHKU UX BO3MOXHBIX MOCIECTBUM
JUUTSL OKPYXKAFOIIEH Cpebl
Hroro no pazueny 12
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 3 12
YACOB I10
ITPOT'PAMME
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8 KJIACC

H KosnunyecTBo yacos DJIeKTPOHHbBIE Bujbl 1esiTe IbHOCTH € y4eToM padouei
Ne aumeroBanue (uudposbie) MpOrpaMMbl BOCIUTAHUS
n/n Pa3iejioB M TEM Beero KonTpoabHble IIpakTH4eckune 06pa3oBaTebHbIe
MporpaMMsbl padoThbI padoThbI pecypes
Pasnea 1. TenuioBble siBJIeHUS
PaGora B Tpymmax ¢  TEpPMHUHOJIOTHEH.
MotuBanimoHHass Oecena  HampajleHHas Ha
npuoOpeTeHne  WHTepeca W CTPEeMIICHUS
oOyyaroluxcs K Hay4HOMY U3yYEHHUIO IPUPOIbI,
pa3BUTHE MX MHTEIUIEKTYaJbHBIX M TBOPUYECKHX
crnocobHocTeil. PasButue mnpexacraBieHU O
Crpoenne u bubmuoreka [JOK | HaydHOM MeToAe NO3HaHWA M (OPMUPOBAHUE
1.1 | cBoiicTBa 7 https://m.edso0.ru/7f41 | ucciiex0BaTeNbLCKOro OTHOIIICHUS K
BELIECTBA 8lce OKpYXaloIUM  sBIEHUSIM;  (popmupoBaHHe
HAy4YHOTO MHPOBO33PEHMSI Kak pe3yJbTaTa
U3Y4YEHHS OCHOB CTpPOEHUS  MaTepuu U
(GbyH1aMeHTaIbHbBIX 3aKOHOB(U3HKHY;
(dbopmMHpoBaHUE MPEACTABICHUNA O POIU (PU3UKH
JUISL  pa3BUTHUSA JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHH.
Hab6mronenue.Yueonsiii auanor. Ilpaktuueckas
pabota. IlmanupoBaHue cBOEro pas3BUTUS B
T Bbubmmoreka IJOK | NpHOOPETECHNH HOBBIX  (DU3MYECKHMX 3HAHUH.
€IUIOBBIC
1.2 HpoteccH 21 1 https://m.edsoo.ru/7f41 | IlpakTuueckue paboOThl, (HOPMUPYIOLTNE OCHOBBI
8lce CaMOpa3BUTHS U CaMOBOCITUTaHUS B
COOTBETCTBHUHU c 00111eYeI0BeYeCKUMHU
[[EHHOCTSIMHU.
HToro no pasneny 28
Pasnen 2. DiekTpuyeckre H MArHUTHBIE SIBJI€HUSI
DNeKTpUYeCKHe bubnuoreka [IOK | BpINONHEHNE KOHTEKCTHBIX YYEOHBIX 3aJaHMH.
2.1 | 3apsjbl. 7 https://m.edsoo.ru/7f41 | PaGota ¢ HWHPOPMAIIMOHHBIMH  TEKCTaMH,
3apsKEHHbIE 8lce MIOCBSIIIICHHBIMU IOCTH)KEHUSIM OTE4YE€CTBEHHOMN
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TEna u ux
B3aUMOJIEHICTBUE

Hayku U TexHuKu. CooOleHus ydammxcs.
LenHoctu Hay4HOTO MO3HAHUS:
c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAYKH.

2.2

IlocTossHHBIH
3JIEKTPUYECKHI
TOK

20

butmmoreka [JOK
https://m.edsoo.ru/7f41

8lce

Pabora ¢ Tepmunonorueit. LleHHOCTH Hay4HOTO
Mo3HaHU: CPOPMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YpPOBHIO
pPa3BUTHS HAYKU.

2.3

MarxauTHsle
SIBJIEHUS

1.5

bu6mmorexa [IOK
https://m.edsoo.ru/7f41

8lce

Pa6ora c undopmanueit. Iudpdepenurpoannble
3aJJaHMs: pelLIeHHe TEKCTOBOM  3aJaud ¢
TTOMOIIIBIO pa3aaTouyHoOro MaTepuaa.
WunuBuyanbHbie, nuddepeHIpoBaHHbIE
paboThl, BOCIHUTHIBAIOIIME TOTOBHOCTH U
CHOCOOHOCTh K O00pa3oBaHMIO, B TOM YHCJIE K
caM000pa30BaHNI0, Ha MPOTSKEHUH BCEH JKU3HU;
CO3HATEJIbHOMY OTHOIICHHMIO K HENPEPHIBHOMY
o0pa3oBaHUIO, KakK  YCIOBHIO  YCIIELIHOM
npodeccruoHanbHON u 0O0IIIECTBEHHOM
JESITETLHOCTH.

2.4

DIIeKTPOMAarHuT
Hasl HHIYKIUS

bubnunorexa LIOK
https://m.edsoo.ru/7f41

8lce

Pabora ¢ TepmuHonoruei. Pemenue 3amau.
OpueHtanuss Ha NOpUMEHEHHE (U3NYECKHUX
3HaHUM [ pemieHus 3afgad B 00acTu
OKPY’KAIOIEH CPelbl, INIAHUPOBAHUS TIOCTYIIKOB
U OLCHKA HUX BO3MOXHBIX IIOCIEICTBHM JUIS
oKpyxatomer cpenbl. (Oco3HaHHE LIEHHOCTH
¢u3nUIecKoil HaAyKHM KaK MOIIHOTO MHCTPYMEHTA
MIO3HAHUS MHUPA, OCHOBBI Pa3BUTHs TEXHOJIOTHUH,
BAJKHEHIIIEH COCTaBIIAIOLICH KYJIbTYpbI;PA3BUTHE
Hay4qHOHl  JI00O3HATENBHOCTH, MHTEpeca K
HCCIIEA0BATEIbCKOMN NESATEIBHOCTH.

Uroro no pazgeny

37

PesepBHOE Bpems
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OBILEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

1o

68

145




9 KJIACC

e HanmenoBanue KoimnuyecTBo yacoB DJIeKTPOHHbBIE
n/m | PA3ACIOB H TEM Beero Kontpoabubie | IlpakTuyeckue (uudposbie) Buabl 1esiTeJIbHOCTH € y4eToM padouei
nmporpaMmmbl paﬁoT],] paGOTBI 06pa303aTe.111>Hble IPOrpamMMbl BOCIUTAHUSA
pecypcbl
Pa3znen 1. Mexanuveckne siBJeHUsA
Pabora ¢ Tepmunonorueil. Pemenue 3amau.
OpueHTalis Ha TPUMEHEHHE (DU3UICCKUX
3HaHUW JUJIs pelleHus 3anad B 00JIacTu
OKpYyXKarolein cpenpl, TJIAHUPOBAHUS
Mexanuyeckoe MOCTYIIKOB M OLEHKH MX BO3MOXHBIX
11 NIBIDKCHHE u 10 1 httpE :I;Fnﬁggg:cl)c.?u%%%a 4a MOCHEACTBUM  JUIl  OKPYXKAIoIIEe  CpeJbl.
CHOCOOBI ero 5 Oco3HaHue EHHOCTH (PU3NYECKON HAyKH KaK
OTHCaHUs - MOIIIHOTO MHCTPYMEHTa TO3HAHUS MHUpPA,
OCHOBBI DPa3BUTHUs TEXHOJOTMM, BaKHEUIIEH
COCTABJISIONICH KYJIbTYPhI;pa3BUTHE HAYIHOMN
T0003HATENILHOCTH, MHTEpeca K
HCCIIEA0BATENIBCKOM IEATEIbHOCTH.
Beinonnenue KOHTEKCTHBIX yueOHBIX
3aganuid. Pabora ¢ wWHpOpPMAIMOHHBEIMU
TEKCTaMH, MOCBSIIEHHbIMH JOCTH)KCHUSIM
12 BzaumopelictBue 20 1 3 httpgifnﬁgggggiuggﬁa 4a OTE€YECTBEHHOU HAyKH " TEXHUKH.
Tel 6 CooOmienus yvamuxcs. LleHHOCTH HAy4YHOTO
- ITO3HAHHUS: c(OpMUPOBAHHOCTh
MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH.
PaGora B rpymmax ¢ TEpMHHOJIOTHEH.
MortuBanvonHass Oecena HarpajeHHas Ha
3AKOHEI bubnunorexa LIOK npuoOpeTeHne UWHTepeca W CTPeMIICHUS
1.3 coxparenHs 10 3 https://m.edsoo.ru/7f4lad4a @ oOy4arouxcs K HAydyHOMY HM3YYEHHUIO
6

HNPHUPOIBL, Pa3BUTHE UX MHTEIUIEKTYaAIbHBIX U
TBOPYECKUX CIOCOOHOCTEH. PazButue
Hpe,IICTaBJIeHI/Iﬁ 0 HAYYHOM MCTOAC IMMO3HAHUA
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U (opMupoBaHHE  HCCIEI0BATEIBCKOTO
OTHOIIEHHUS K OKPYKAIOIIUM  SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS
KaK pe3yjbTaTa H3YyYEHHUS OCHOB CTPOCHHS
MaTepun u (byHIaMEeHTaTbHBIX
3aKOHOB(U3HKHY; ¢dbopMupoBaHue
NPEJCTaBICHUNA O POJIM (PU3UKH [T PA3BUTHS
JIpPYT'MX €CTECTBEHHBIX HayK, TEXHUKU U
TEXHOJIOT .

Uroro no pazgeny

40

Pa3gen 2. Mexann4yecKkue KoJ1e0aHus U BOJTHBI

[TpakTukym, pa3BHUBAIOIINI HaBBIKHA
Bu6 LIOK HaOJIIOIeHNUS, HAKOIUIEHUS U CHCTEMATHU3AIlNN
HOJINOTEKA
MexaHudeckue aKTOB OCMBICJICHHUS OIIBITA B
2.1 7 https://m.edsoo.ru/7f41ada b ’ . N
Koaebauus 5 €CTECTBEHHOHAaY4YHOMH U TyMaHUTapHOU
- 00JIacTIX IMO3HAHHS, HCCIIEN0BATEILCKOMN
NEeITeILHOCTH.
IIpoekrtHbIe 3amaun, dbopmu [1I€ HABBIKA
MexaHuueckue brbmorexa LIOK K]CI))I/ITI/I‘ICCKOFO MB,IH(_?HSHHSIPYIOOHpG,HCHeHI/IH
2.2 8 1 https://m.edsoo.ru/7f41a4a N N
BOJIHBI. 3BYK 6 JIOCTOBEPHOM  HayyHOM HMHpOpMaALUM U
- KPUTHKU aHTHMHAYYHBIX MTPEICTaBICHUIM
Wroro no pazueny 15

Pa3znen 3. DiieKTpOMArHUTHOE MOJI€ M DJIEKTPOMATHUTHbIE BOJHbI

[TpoexTHble 3amauu, GOPMHUPYIONINE HABBIKU

DIeKTPOMarHuTHOE
o - butmmoreka [IOK KPUTHYECKOI'O  MBIIUICHUSA, OIPEACTICHUA
3.1 6 https://m.edsoo.ru/7f4lad4a | focTOBepHON HaydHOW UHPOpPMAIUU U
JJIEKTPOMArHUTHEIE .
6 KPUTUKH aHTUHAYYHBIX [IPEICTABICHUMN.
BOJIHBI
Uroro no pazgeny 6

Pa3gea 4. CBeToBbIE ABJICHUSA
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3aKOHEL BuGmorexa LIOK becena, HaIpaB/ICHHAs Ha (1)0pMI/IpOB621HI/Ie Ha
4.1 | pacripocTpaHECHHs 6 https://m.edsoo.ru/7f41ada HayHHpIX SHAHUHM O TPHPOAC M ODIICCTEC,
cBeTa 5 B3AHMOCBA3AX 4eOBEKA C MPUPONHOH M
COILIMAIBHOM CPEION.
Habmonenue. Y4eOHbIit JIAaJor.
[lpaktuueckass  pabota.  IlmanupoBanue
JIuH3BI u Bubnuorexa LIOK CBOETO PpAa3BUTUS B MNPUOOPETEHUH HOBBIX
4.2 | onTHyeckue 6 https://m.edsoo.ru/7f4lad4a | pusmdeckux 3HaHuM. [IpakTueckue padboTHI,
npuOOpHI 6 dopmHpyIOLIIE OCHOBBI CaMOpPa3BUTHS U
CaMOBOCTIHTaHHsI B COOTBETCTBHH  C
00111eYeI0BeYeCKUMH LIEHHOCTSIMH.
JMuddepennypoBanHble 3afaHus: pelICHHE
TEKCTOBOM 3a/1a4M ¢ MOMOIIBIO Pa3AaTOuYHOTO
Pasznoxenune bu6muoreka [{IOK Marepuana. PemeHue 3agad NpaKkTUYECKOMN
4.3 | 6emoro cBera B 3 https://m.edsoo.ru/7f4lad4a @ HanpaBIECHHOCTH, dbopmupyromme
CTIEKTp 6 HPaBCTBEHHOE CO3HAHWE W IIOBEJICHHE Ha
OCHOBE YCBOCHUS 00I11€YeTOBEYECKUX
LIEHHOCTEM.
Hroro no pazneny 15
Paznea S. KBanToBbIe siBJICHUS
[lpaktuueckue 3ananus, (QopMUpYIOLIHE
Hcnyckanue Hu but6mmoreka [IOK NepBOHAYaJIbHbIE  HABBIKM  HAOJIO/ICHUH,
5.1 | morjomieHue cBeTa 4 https://m.edsoo.ru/7f4lada | cucTeEMaTU3allMM W OCMBICICHUS OIbITA B
aTOMOM 6 €CTECTBEHHOHAyYHOM WM T'yMaHUTapHOU
00NIacTsIX 3HAHMUS.
[IpakTHKyMm, bopmupyromuit
NepBOHAYAIIbHbIE IIPeCTaBICHUS 0
Crpoennue Eubmiorexa HHOK npipozmmx " counl;nﬂmex 00BEKTax
5.2 6 https://m.edsoo.ru/7f41ada o
aTOMHOTO si/ipa 5 MHOrooOpa3u  OOBEKTOB M SIBJICHHUH

IIPUPOBL, CBSA3U )KMBOW U HEKUBOM IPUPOJIBL,
0 HayKe, HAy4YHOM 3HaHUU
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IIpakTukym, dbopmMupyromun
NepBOHAYaJIbHbIE IIpeICTaBICHUS 0
bubnnorexa LIOK HpII?IpOL[HLIX U couHI:mmex 00BEeKTaxX
5.3 | SlnepHble peakyuu 7 1 1 https://m.edsoo.ru/7f41a4a o
5 MHOrooOpa3sui  OOBEKTOB ¥ SIBJICHHU
B IPUPOIBI, CBSA3H )KUBOM U HEXHUBOM NPUPOJIBI,

0 HayKe, Hay4YHOM 3HaHUU

Hroro no pazneny 17

Pa3nea 6. IloBTopnTebH0-0000111a10MII MOYJIb

Pa3BuTHe npeacraBieHu yepes AUCKYCCHIO O
BO3MO>KHBIX ctepax Oynyieit
npodeccuoHalIbHON NEeSTeTbHOCTH,
HosTopenne 1 CBA3aHHOW C (U3MKOM, TOJArOTOBKAa K
06001eHNEe Bubnuoreka LIOK y ;
JaypHememMy 00y4YEeHHIO B TOM
6.1 | comepkaHus Kypca 9 2 https://m.edsoo.ru/7f41a4a
HarpaBJIe€HUU. 3HAKOMCTBO cO cdepamu
¢usuku  3a  7-9 6 N
CIaCC npodeccuoHaIbHON NEeSTeTbHOCTH,
CBs3aHHBIMHU C CbI/ISI/IKOI\/’I, U COBPEMCHHBIMU
TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha
JOCTIXKEHUSX (PU3NUeCcKON HaAyKH.
HToro no pasneny 9
OBUIEE
KOJIMYECTBO YACOB | 102 3 27
I10 TTPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JId YUEHUKA

 O®wusuka, 7 knacc/ Ileppimkun A.B., OOmecTBo ¢ OrpaHHYEHHOU
oTBeTCTBEHHOCThI0O  «/IPODA»;  AkmumonepHoe  obmiectBo  «M3matenbcTBO
«IIpocsewenue»

» Ousuka, 8 knacce/ [epeimkun .M., IBanoB A.U., AkunoHepHoe 00I1IeCTBO
«M3narensctBO «IIpocBemienne»

» ®usuka, 9 knacc/ [lepeimkun .M., I'yrauk E.M., iBanoB AU, [TletpoBa M. A.,

AxunonepHoe o0ectBo «M3narensctBo «IIpocBeienne»

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUYUTEJIA

[Mox pemakmueit I'. C. KoBaneBoii - ®@usuka. Peanuzanus tpedoBanuit ®I'OC
OCHOBHOTO 0011ero o0pa3oBaHus: MeToauueckoe mocobue s yuutens / A. HO.
[Tentun; nmoxn pen. I'. C. KosaneBoit. M.: ®I'BHY «MHcTUTyT CcTpateruu pa3BuTus
obpazoBanust PAO», 2022. 53 c.: uin.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
HUHTEPHET

I'ocynapctBennas oopaszoBatenbHas iathopma «POIIy - https://resh.edu.ru/

bubmoreka matepuanos ®I'UC «Mos mikoma» - https://myschool.edu.ru

bubmnorexa IJOK - https://m.edsoo.ru/
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