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IOACHUTEJIbHA A 3AITNCKA

ConeprkaHue IporpaMMBbl HAIIPaBJICHO HA ()OPMHPOBAHHUE €CTECTBEHHOHAYYHOW IPaMOTHOCTH yUAIlUXCSl U
OpraHM3alHI0 U3yYeHUs! PU3UKH Ha JIEITENIbHOCTHOM OCHOBE. B Hell yUMThIBatOTCS BOZMOXXKHOCTH IIPEAMETa B
peanuzanuu TpedoBannit ®I'OC OO0 k miIaHUPyeMbIM JTMYHOCTHBIM M METANpeMETHBIM pe3ybTaTaM 00ydeHus, a
TaK)Ke MEXIPEIMETHbIE CBA3H €CTECTBEHHOHAYYHBIX YUeOHBIX NMPEIMETOB HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHUs.

OBILIASA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «®U3UKA»

Kypc dhnsuxn — cucteMoo0pa3yromnuii st eCTeCTBEHHOHAYYHBIX YIeOHBIX MPEIMETOB, TOCKOIBKY (hU3NUYECKHe
3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SBJICHUH, H3yYaeMbIX XUMHEH, ONONIOTHel, acTpOHOMHEN U (hHU3NUYECKOH
reorpadueii. Duznka — 3TO MPEAMET, KOTOPBIA HE TOIBKO BHOCUT OCHOBHOH BKJIa/l B €CTECTBEHHOHAYYHYIO KAPTHHY
MUpa, HO U MPeJoCTaBisieT Hanboee sicHble 00pa3Lbl MPUMEHEHUsI HayYHOrO MeTo/a O3HaHus, T.€. crocoda
MOJTY4eHHs JOCTOBEPHBIX 3HaHUI 0 Mupe. Hakonel, ¢pusnka — 3T0 IpeAMET, KOTOPBIA HapsiAy ¢ APYTHUMHU
€CTECTBCHHOHAYYHBIMH MIPEIMETaMH JIOJDKEH JaTh IIKOJIbHUKAM MPECTaBICHUE 00 YBICKATEIILHOCTH HAYYHOTO HCCIIe
JIOBaHUA M PaJIOCTH CAMOCTOSITEILHOTO OTKPHITHS HOBOT'O 3HAHUA.

OpHa 13 TIIaBHBIX 33/1a49 (PU3NYECKOTO 00pa30BaHMs B CTPYKTYpe 00IIero 00pa3oBaHUs COCTOUT B (POPMHUPOBAHUHT
€CTeCTBEHHOHAYYHOW IPaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM MacChl 00yJaromuxcs, KOTOPBIE B TaTbHEHIIIEM
OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX chepax nesrenbHOCTH. Ho He MeHee BaXKHOM 3a/1aueil SIBISETCS BEISBICHHE
Y TIOAITOTOBKA TAJIAHTIIMBBIX MOJIOJIBIX JIFOJICH LTS MTPOIOJKEHUsT 00pa30BaHUs U AabHEUICH MPOogheCCHOHAIBHOM
JICSITEILHOCTH B 00JIACTH €CTECTBCHHOHAYYHBIX UCCIICJIOBAHUN U CO3IaHUU HOBBIX TeXHONOrui. CoriacHo
NPUHAITOMY B MEXIYHAPOTHOM COOOIECTBE ONpeaeieHnIo, «EcTecTBeHHOHaYYHAsl TPAMOTHOCTB — 3TO CITOCOOHOCTh
YeJOBeKa 3aHUMATh aKTUBHYIO TPaXIAaHCKYIO TIO3UITHIO 10 O0IIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C
€CTeCTBEHHBIMH HayKaMH, ¥ €r0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HAeIMU. HaydHO rpaMOTHBIN
YENIOBeK CTPEMHUTCS YyI4aCTBOBATh B apIyMEHTHPOBAHHOM OOCYXIEHUH MPOOIEM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM U TEXHOJIOTHSM, 4TO TpeOyeT OT Hero CIeAYIOINX KOMIIETEHTHOCTEN:

— HAYYHO OOBSCHSTH SBIICHUS,
— OLICHUBATh M IOHUMATh OCOOCHHOCTH HAYYHOT' O UCCIIC/IOBAHHUS,
— WHTEPIPETHPOBATH JAHHBIC U HCIIOIb30BaTh HAYYHBIC JOKA3aTEIbCTBA JUIS TIOTYYCHUS BBIBOJIOB.

Uzyuenne pu3NKN criocoOHO BHECTH PELIAIONINI BKIIaA B (POPMHUPOBAHHIE €CTECTBECHHOHAYYHOM
TPaMOTHOCTH O0YYarOIIIXCSI.

HEJW U3YUEHUS YUEBHOI'O ITPEJIMETA «®U3UKA»
Lenn n3ydeHust GpuU3NKA Ha ypOBHE OCHOBHOTO 00IIIero o0pa3oBaHus orpeaeneHsl B KoHenim mpemnoiaBanus
yaebHoro npeamera «dPusnka» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit Denepannn, peann3yonmx
OCHOBHBIE 00111e00pa30BaTebHbIE TPOrPaMMEI, YTBepKIEHHON peneHneM Komrernn MuHHCTEpCTBa IPOCBEIIEHUS
Poccuiickoit deaeparu, mpotokon ot 3 aekadps 2019 r. Ne [1K-4BH.
Lenu uzydeHus: Gu3nKu:
— mnpuoOpeTeHre HHTEpeca U CTPEMIICHUS 00yUaIOIINXCsl K HAYYHOMY U3YYEHHIO TPHPOABI,
pa3BUTHE WX WHTEIJIEKTYANbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
— pa3BUTHE TPEJCTABICHHUI 0 HAYYHOM METO/Ie TO3HAHUS ¥ (HOPMHPOBAHHUE UCCIIEIOBATENHCKOTO
OTHOIIEHHS K OKPYXAIOIINM SBIICHUSIM;
— (¢opMupOBaHNE HAYIHOTO MUPOBO33PEHHS KaK Pe3ylibTaTa H3yueHHUs] OCHOB CTPOSHHS MaTepUu U
(hyHIITaMEHTaITbHBIX 3aKOHOB (PU3UKH;
— (dopMUpOBaHUE MPECTABICHUN 0 POy (PU3UKYU IS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTUI;
— pa3BUTHE NPEICTABICHUN 0 BO3MOXKHBIX cepax Oyayuieit mpodeccnoHanbHON AesTeIbHOCTH,
CBSI3aHHOMW C (PU3UKOMA, TOJIrOTOBKA K JJAJIbHEHIIIEMY O0YYCHHIO B 3TOM HaIPaBJICHHU.
Joctrxenue 3TUX 1ieJiel Ha ypOBHE OCHOBHOTO 00IIIero 00pa3oBaHus 00ecIeunBaeTCs pelieHueM
CIIEIYIONNX 3a]1a4:
— mpuoOpeTeHne 3HaHW O TMCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHUYECKHX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBIICHUSX;
— mpuoOpeTeHrne YMEHUH ONMUCHIBATh U OOBACHATH (PU3MYECKUE SBICHUS C HCIIOIB30BAHUEM
MOJTyYEHHBIX 3HAHMUIA,
— OCBOEHHE METOJ0B PELICHUS MPOCTEHINX PACUETHBIX 3a/1a4 C UCTIONB30BaHUEM (DU3NUYECKUX
MoJIeNel, TBOPUYECKUX U NMPAKTUKOOPHEHTUPOBAHHBIX 3a/1a4;
— pas3BUTHE yMCHHI HAONIOIATh MPUPOTHBIC SIBIICHHUS U BBITIOIHSTH OIBITHI, 1a00paTOpHBIE PabOTHI U
SKCIEPUMEHTAIbHBIE NCCIIEOBAHUS C UCIIOIH30BAHIEM N3MEPHUTENBHBIX TPHOOPOB;
— OCBOCHHE MPUEMOB PabOTHI ¢ MHMOpPMANHECH PU3NIECKOTO COACpKAaHUS, BKITIOYa st HH(HOPMAIIHIO O
COBPEMEHHBIX JOCTI)KEHUSX (PH3MKHU; aHaTN3 U KPUTHUECKOE OIIEHWBaHUE MH(POPMAIINH;
— 3HAKOMCTBO CO cpepaMu MpOoPeCcCUOHATLHON AeSITEIbHOCTH, CBI3aHHBIMU C (DU3HKOH, H
COBPEMECHHBIMU TEXHOJIOTUSMU, OCHOBAHHBIMH Ha JIOCTIKEHUSIX (PU3NYCCKON HAYKH.

MECTO YYEBHOTI'O IIPEJIMETA «®U31UKA» B YUEBHOM I1JIAHE



B coorserctBun ¢ ®I'OC OOO ¢pusmka sBisieTcss 00s3aTEIBHBIM IPEJAMETOM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanus. JlaHHas mporpaMma mpeaycMaTpuBaeT u3ydeHrne Gu3nku Ha 0a30BOM ypoBHE B 00bEMe 238 u 3a
Tpu rofa o0ydeHwus 1Mo 2 4 B HeJelo B 7 1 8 Kitaccax u 10 3 4 B Hezelmo B 9 Kiacce.

COJZEP)KXAHUME YUEBHOI'O ITPEAIMETA

7 KJIIACC

Paznen 1. ®usnka u €€ posb B MO3HAHUU OKPYXKAIOIIET0 MUpPa

dusnka — HayKa o IPUPOE, U3ydaeT (HU3NIECKUE SBICHUS: MEXaHUYECKHE, TEIUIOBBIE, SIEKTPUIECKUE, Mar
HUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennunHbl. 3mepenne pusndeckux BennurH. Pusnueckue npuoopsl. [lorpemnocts
u3MepeHuid. MexayHapo/iHasi CUCTEMa €TMHMUII.

Kak ¢usnka u npyrue ecTecTBEHHBIE HAayKH H3y4yaloT Mpupony. EcTecTBEeHHOHaydHBI METOJA IO3HAHUS:
HaOJrofeHne, IMOCTAHOBKA HAy4YHOTO BONPOCA, BBIABIDKCHHE THUIIOTE3, 3KCIEPUMEHT IO IIPOBEPKE THUIIOTE3,
o0bsicHeHne HaOmoaaeMoro apieHus. Onucanne QU3NUECKUX SIBJICHUHN C TOMOIIBIO MOJIETEH.

HemoHcTpanuu
1. Mexanundeckue, TEIIOBbIE, IJIEKTPUIECKHE, MAaTHUTHBIE, CBETOBBIE SIBIICHUSI.

2. dusnyeckue TpuOOPHI U MPOIieIypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM M ITU(PPOBBIM MTPUOOPOM.

JlabopaTopHbIe paObOTHI M OIBITHI

1. OnpenencHue 1ICHBI JACICHUS IIKAJIbl U3MEPUTEIHLHOIO MPUOODpA.

2. VI3amepeHue pacCcTOSHUH.

3. U3mepenne 00bEMa KUAKOCTH M TBEPIOTO TENA.

4. Omnpenenenue pa3MepoB MaJbIX Tedl.

5. I3mMepeHue TemMrepaTyphbl PH OMOLIH KUIKOCTHOI'O TEPMOMETPA U IATYMKA TEMIIEPATyPhI.

6. [IpoBenenue ucceI0BaHus 1O TPOBEPKE TUIIOTE3bI: TAILHOCTD MOJETA MAPUKa, TyIICHHOTO
TOPU30HTAIBHO, TEM OOJNBIIE, YeM OOJbIIIe BEICOTA ITyCKa.

Pa3znen 2. IlepBoHavdaabHBIC CBEICHUS O CTPOSCHUH BEIIECTBA

CTpOCHI/Ie BEIIECTBA: aTOMBI U MOJICKYJIbI, X pa3MEpPBhI. OHI)ITI)I, JOKa3bIBAOMUE JUCKPETHOC CTPOCHHUE
BeriecTBa. OMBITHL, OKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JBrkenue yactul BemecTsa. CBsI3b CKOPOCTU ABUIKECHHUS YACTHUL] C TeMIEpaTypoil. bpoyHoBCcKkoe
nBuxkeHue, nuddysus. BzaumoseiicTBre 4acTHI] BEIIECTBA: IPUTIKCHUE U OTTAIKUBAHHE.

ArperaTHbIe COCTOSIHUS BEIIECTBA: CTPOSHHUE T'a30B, XKUIAKOCTEH U TBEPBIX (KPUCTAIUIMYECKHX ) Tel. B3anMocBs3b
MCKIY CBOMCTBaMH BCHICCTB B PAa3HBIX arp€raTHbIX COCTOAHUAX U UX aTOMHOMOJICKYJIAPHBIM CTPOCHHUEM.
OCOOCHHOCTH arperaTHBIX COCTOSIHUN BOJbI. B3aMMOCBS3b MEXKITy CBONCTBAMH BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHSIX 1 IX aTOMHOMOJICKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSHUHN BObI. OCOOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

HdemoHcTpanuu
1. HaGmogenue OpOyHOBCKOTO JBHKEHHUSL.
2. Habmonenue nuddysuu.

3. Habmronenne ssBieHUi, OOBSICHSIONTUXCS MPATSHKCHIEM MITH OTTATKMBAHUEM YaCTHI] BEIIECCTB.

JlaGopaTopHbie pabOTHI U OIBITHI
1. Ouenka aguaMeTrpa aToMa METOJIOM PAIOB (C HCITONb30BaHueM ¢ororpadmii). 2.
OmnbITHI 110 HAOMIOEHUIO TEMJIOBOI'O PACIIMPEHHS T'a30B.

3. OnbITH 1O O6Hapy)KeHI/I}0 I[eﬁCTBHﬂ CHJI MOJICKYJIAPHOI'O IPUTAXKCHUS.

Paznen 3. JIBrkeHre U B3aUMOACHCTBUN

Mexanudeckoe qBuxeHuE. PaBHOMEpHOE U HepaBHOMEpHOE ABMkeHue. CkopocTs. CpeaHssi CKOPOCTh IPU
HEpPaBHOMEPHOM JBIKEHUU. Pacuér myTu u BpeMeHU IBIKeHUs. PaBHOMEpHOE W HEPaBHOMEPHOE JIBH-KEHUE.
Cxkopoctb. CpeHsis CKOPOCTh IPU HEPABHOMEPHOM JBUKEHUU. Pacdér myTu U BpEMEHH JBUXKCHUSL.



SBneHne nHepIUY. 3aKOH MHEPLUH. B3anmozelicTBrE Tl KaK TPUYMHA H3MEHEHUSI CKOPOCTH IBUKECHHUS TEI.
Macca kak Mepa nHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE
00béMa BelecTBa.

Cuia kak xapakTepucTuKa B3aumozaeiictus ten. Cuiia ynpyrocTH u 3akoH ['yka. Mi3MepeHue CHIIbl ¢ ITOMOLIBIO
JUHAMOMeTpa. SIBJIeHue TArOTeHUs U cuia TshkecT. Cuita TskecTd Ha aApyrux mianerax (MC). Bec tena.
HeecomocTs. CioxeHue Cul, HalpaBJIEHHBIX 10 OAHOM IpsaMoii. PaBHonelicTBytomas cui. Cuia Tpenus. Tpenne
CKOJIbKEHHsSI U TpeHue nokosi. Tpenue B npupoxne u texuuke (MC).

JemoHcTpaun

1. HaGnroeHrne MeXaHMYeCKOro JIBHIKEHHS Tea.

2. MI3aMepeHune CKOpOCTH MPSIMOIMHEWHOTO JABHKEHUS.

3. Habmonenne sSiBjIeHUS MHEPITHH.

4. Habmroienne n3MeHEHHUS CKOPOCTH TTPH B3aUMOACHCTBUY Tell. 5.
CpaBHeHHE MacC MO B3aUMOICHCTBHIO TeEll.

6. CioxxeHHe CHJI, HallPaBJICHHBIX 110 OJHOW MPSIMOK.

JlaGopaTopHbIe paOOTHI U OMBITHI
1. Onpenenennue CKOPOCTH PaBHOMEPHOrO JBMXKEHHS (IApHKa B KHUIKOCTH, MOIEIH SJICKTPUIECCKOrO
aBTOMOOWJIS U T. I1.).

2. Onpenenenue cpenHel CKOPOCTH CKONBKEHHS OpyCcKa HITH IaphKa [0 HAKJIOHHOH MIOCKOCTH. 3.
Omnpenenenrie IUIOTHOCTH TBEPAOTO Tea.

4. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCTD pacTsiKeHus (1eopMalii) NPy KUHbBI OT MPUII0KEHHON CHJIBL.

5. OHI)ITI)I, ACMOHCTPHUPYIOIHNE 3aBUCUMOCTDb CUJIbI TPCHU CKOJILXKCHUSA OT BE€Ca TCJIa U XapaKTepa
CONPUKACAKOLINXCS TOBEPXHOCTEM.

Paznen 4. JlaBieHue TBEPABIX TEI, KUAKOCTEH U Ta30B

Jasnenue. CriocoObl yMEHBIIICHUS U YBETHMYEHUS AaBlieHUs. /laBieHne ra3a. 3aBHCUMOCTh JIaBJICHHS ra3a oT
o0BnéMa, TemmepaTypshl. [lepenada naBneHus TBEPIBIMHU TeIaMHU, KUAKOCTSAMH U razamu. 3akoH [lackais.
[THeBMaTHYeCKHE MAIIMHBI. 3aBUCHMOCTb AaBIICHUS KUAKOCTH OT NIyOouHBI. ['mapocratndeckwuii napamokc. Cood
LAIOMIMECS COCYIbl. [ MapaBinyeckrue MeEXaHU3MBbI.

Atmocdepa 3emnn 1 atMmochepHoe aBieHue. [IpuunHBI CyIIecTBOBAHMS BO3AYIITHON 000IOUKH 3EMITH.
OmnsiT Toppuuennu. M3mepenne atMmocgepHOro AaBiIeHUs. 3aBUCUMOCTh aTMOC(EPHOT0 JaBJICHHsI OT BBICOTHI
HaJ1 ypoBHEM Mopst. [Iprubops! s u3mMepeHus: aTMOoCPEepHOTO JIaBICHUS.

JeiicTBuE )XKUIKOCTHU U Ta3a Ha MOrpy>XKEHHOE B HUX Ten0. BriTamkuparomas (apXxuMenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten. Bo3ayxomnnaBanue.

HeMoHcTpanuu

1. 3aBUCHMOCTb AaBNICHUS ra3a OT TEMIEPATypPHl.

2. [lepenaua naBiIeHMs )KUAKOCTBIO M Ta30M.

3. CooOmatonuecs: COCyIbl.

4. l'umpaBIU4ecKHii pecc.

5. [IposiBiieHnEe ACHCTBUSA aTMOCHEPHOTO TABIICHUS.

6. 3aBUCHMOCTb BBITAJIKUBAIOIIECH CHITBI OT 00bEMa MOrpyKEHHON YacTH Tella M TUIOTHOCTH YKUIKOCTH. 7.
PaBeHCTBO BBITAIKUBAIOIIEH CHIIBI BECY BBITECHEHHOH JKUIKOCTH.

8. YcoBue mmaBaHus Te: IIaBaHNUE WU TOrpy>KC€HUE TCJI B 3aBUCUMOCTH OT COOTHOIICHUSA IJIOTHOCTEH Tella 1
KHUIKOCTH.

JlaGopaTopHBIe PabOTHI M OIBITHI
1. UccnenoBanue 3aBHCHMOCTH Beca Tela B BOJIE OT 00bEMa NOrpyKEHHOMN B JKUJIKOCTh YaCTH TEA.



2. OnpenenenHrie BHITAJKUBAIOIIEH CHITBI, EMCTBYIOIIEH HA TEINO, OrpyKEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BHITAJIKUBAIOIIEH CHJIBI, ISHCTBYIONIEH Ha TEJIO B )KUIKOCTH, OT Macchl Tena. 4. OMBITHI,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJTKUBAIOIICH CUIIBI, JCHCTBYIOIICH Ha TEIIO B )KUJKOCTH, OT 00bEMaA
HOI‘p}I)KéHHOI\/’I B X KUIKOCTH HaCTH TeEJIa U OT IIJIOTHOCTH XKUAKOCTH.

5. KoHcTpyupoBaHue apeomeTpa Uil KOHCTPYHPOBaHHE JOAKH U OTpeNieNeHne e€ rpy30n0abEMHOCTH.

Paznen 5. PaboTa u MOIIHOCTB. DHEPrus

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBecHs pbiuara. [IpuMeHeHue mpapuiia
paBHOBecHs peIdara K 01oky. «3omotoe nmpaBuioy» Mmexanuku. KI1/] mpocteix mexanmsmoB. [IpocTeie MexaHU3MBI B
OBITY U TEXHUKE.

Mexanuueckas sHeprusa. Kunernueckas u noreHuuanbHas sueprus. [IpeBpaiiennue onHoro Buaa
MEXaHUYIECKOU DHEPTUH B IPyroi. 3aKOH COXPaHEHUS SHEPTUU B MEXaHUKE.

JemoHcTpanuu
ITpumeps! IPOCTHIX MEXaHNU3MOB

JlaGopaTopHbIE€ paOOTHI U OIBITHI

1. Onpenenenue pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JABHMKCHHH TENA 0 TOPU30HTAIBHON
MTOBEPXHOCTH.

2. VccnenoBaHue yClOBUI paBHOBECHS phlyara.

3. NUzmepenne K11/ HakIIOHHOM IITOCKOCTH.

4. V3ydeHne 3aK0Ha COXpaHEHHS] MEXaHUYECKOI SHEPruu.

8 KJIACC

Paspgen 1. TernoBsle siBieHUSA

Monenu TBEPIOTO, JKHUIKOTO U Ta3000pa3HOro COCTOSHUI BemlecTBa. Kpucrammyeckie u aMmopgHBIE Tema.
OOBsiCHEHUE CBOICTB Ta30B, KUAKOCTEH U TBEPMBIX TN HA OCHOBE MOJIOKECHUN MOJICKYJISPHO-KHHETHYECKOH TEOPHUHU.
CMmaunBaHMe W KaNWLISIPHBIC SBICHUS. TertoBoe pacmupeHne U ckaTue.

Temmieparypa. CBs3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOT'O JIBHIKSHHUS YaCTHII.

Buytpennsis sneprust CriocoObl U3MEHEHUS] BHYTPEHHEH YHEPIHH: TeIUIONepeada U CoBepiIeHne paboTel. Bust
TEIUIONepeIayy: TeIIONPOBOIHOCT, KOHBEKITHS, U3TyIEHHE.

KonnyecTBo TernoThl. Y aenbHas TeIIoEMKOCTh BeriecTBa. Termnoo0MeH U TEII0OBOS pABHOBECHE.
VYpaBHeHue TeroBoro Oananca. [lnaBnenne u oTBepieBaHNE KPUCTAILTUIESCKUX BEIIECTB. Y IeNbHAS TEIJIoTa
mnaBneHus. [TapoobpazoBanne u koraeHcanus. Mcnapeane (MC). Kunenue. Y nenbHast TemioTa mapooOpa3oBaHUsL.
3aBUCHMOCTB TEMIIEpaTyphbl KUTIEHHsI OT aTMOC(HEPHOr0 JaBieHns. BiaxkHOCTh Bo3Iyxa. DHEPrus TOILUIUBA.
Y aenbHas TEIIOTa CTOpaHus.

[TpunTumer paboTs! TemnoBbix apurarencit. KI1J[ TermmoBoro quratens. TemioBbIe IBUTATEIH U 3aIIHTa
okpyxaromeit cpensl (MC). 3akoH cOXpaHEHUS U MIPEBPAIICHUs SJHEPTUHU B TEIUIOBHIX Iporeccax (MC).

JemoHcTpanuu

1. HaGmogenue OpOyHOBCKOTO JBUKEHUS

2. Hab6monenne nuddysun

3. HaGmoieHne siBIeHNH CMauMBaHUs U KaWJUISIPHBIX SBICHUH

4. HabmroieHre TeII0BOTO PacIIi peHHs Tl

5. MI3aMeHeHue naBJeHus Ta3a Py U3MEHEHNH 00bEMa M HarpeBaHUH MITH OXJIAXKIICHUH 0.
[TpaBuna n3MepeHus TeMIEepaTyphl

7. Buns! Terumonepenaqn

8. OxmaxxieHue py COBEPILIEHUH PadOTHI



9. HarpeBanwue mpu coBeplieHuH paOOTHl BHEMTHUMH cuiaMu 10.
CpaBHEHHE TEIIIOEMKOCTEH Pa3InYHBIX BEIICCTB

11. HaOnroneHue KUIIEHUS

12 .HabnromeHne nocTosHCTBA TeMIIepaTyphl Py TUIaBIeHUH 13.
Mopaenu TeIIOBBIX ABUTaTEIEH

JlaGopaTopHbie paObOTHI U OIBITHI

1. OnbITH IO OOHAPYKEHHIO IEHCTBHSI CHIT MOJIEKYIISPHOTO IPUTSKEHUS

2. OmbITHI 1O BBIPAIIMBAaHHUIO KPUCTAJUIOB TOBAPEHHON COMTM MIIM caxapa

3. OMBITHI 110 HAOIIOACHUIO TEILIOBOTO PACIINPEHUS Ia30B, JKUJAKOCTEH 1 TBEPABIX Tel

4. Ompenenenue naBieHus BO3Ayxa B OaJUIOHE IIIIpULa

5. OnBITHI, AEMOHCTPHUPYIOITNE 3aBUCUMOCTD JIaBIIEHUS] BO3AyXa OT €ro 00b&éMa M HarpeBaHUS UM OXJIaKICHUS

6. [TpoBepka rUIOTE3bI JINHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA XHUJIKOCTA B TEPMOMETPUIECKON TPyOKe OT
TeMIepaTypbl

7. HaGmroieHne n3MeHEeHUsl BHYTPEHHEH DHEPrUuy Tella B pe3yJlibTaTe Teruionepeaadn U padoThl BHEITHHX CHIT

8. UccnenoBanue sBIeHNUS TEIUIOOOMEHA IIPA CMEITMBAHUH XOJIOJHON ¥ TOpsYeii BOJBI

9. Omnpenenenne KOMMYECTBA TEIUIOTHI, IIOIYYEHHOT 0 BOJIOM TPH TEIII000MEHE C HarpeThIM
METAJUTHYECKUM IHITUHIPOM

10. Onpenenenvie yaenbHOH TEMITOEMKOCTH BEIIECTBA

11. MccnenoBanue nporecca HcrapeHust

12. OnpeneneHne OTHOCUTEIBHOMN BIAXKHOCTH BO3IyXa

13. Onpenenennie yaeabHOH TEMIOTHI MIIABICHHS JIbAA

Pa3zxen 2. BJ'ICKTpI/I“Ie()KI/IG N MarouTHBIC ABJICHUA

OnexTpuzanus Ten. /IBa pona aneKTpHUYEcKUX 3apsAnoB. B3anMmonaencTBue 3apsykeHHbIX Tell. 3akoH Kynona
(3aBUCHMOCTH CHITBI B3aUMOJICHCTBHS 3aPSKCHHBIX TEJ OT BETMUMHBI 3apPSI0B U PACCTOSHHS MEXKAY TeIaMH).

Onekrpudeckoe noie. Hanpsmx€HHOCTH 3IeKTprudecKoro mois. [IpuHIHIT Cyneprno3nuiiuy 3MeKTPUISCKUX TOIeH
(Ha KaYECTBEHHOM YPOBHE).

Hocurenu sanekrpuueckux 3apsaaoB. DiIeMeHTapHbIN anekTpuyeckuii 3apaa. Ctpoenue atoma. [IpoBogHuKY 1
JMAJIEKTPUKU. 3aKOH COXPAHEHUS 3JEKTPUUYECKOro 3apsiza.

ONEKTPUIECKII TOK. Y CJIOBHS CYIIECTBOBAHUS DICKTPUIECKOTO TOKa. VICTOUHHKH TTOCTOSHHOTO TOKa. J{eficTBus
ANEKTPUYECKOT0 TOKa (TEIJIOBOE, XMMHUUYECKOE, MAarHUTHOE). DIEKTPHUSCKUN TOK B KUIKOCTSAX U ra3ax.

Onekrpudeckas nenb. Cuiia Toka. DiIeKTpruueckoe HanpspkeHne. COnpoTUBIICHNE TPOBOIHUKA. Y ICIBHOE
COIIPOTHUBJICHUE BelecTBa. 3akoH OMa aiis yyacTka 1enu. IlocinenoBaTensHoe U apaiieIbHOE COeTUHEHHE
MPOBOAHUKOB.

PaboTa 11 MOIIIHOCTB 3JIEKTPHUUECKOr0 TOKa. 3akoH Jxoyns— JleHna. Dnekrpudeckre ey U NoTpeduTenu
AIIEKTPUIECKON 3Heprun B ObITY. KopoTkoe 3ambIkaHue.

[locTosiHHBIE MarHUTHI. B3anMonelicTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe moje. MaruutHoe mnoje 3eMin U
€ro 3HaveHue JuIst )KU3HU Ha 3emuie. OnbIT OpcTena. MarHUTHOE 1ofie 3JeKTpudeckoro Toka. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE. [leficTBIE MarHUTHOTO IOJISL HA TPOBOJHUK C TOKOM.

OJeKTpoABUraTeIb IOCTOSIHHOTO TOKa. Vcrions30BaHNe 31€KTpOABUTATENIEH B TEXHUUECKUX YCTPOICTBAX U Ha
TpaHCIIOPTE.

OmnbiTsl @apanes. SIBnenue snexkrpoMarainTHON nHAYKuKuU. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoOs
MOJTyYEHMSI AJIEKTPUUECKOI 3HEpTruu. DJIEKTPOCTAHIIMK Ha BO30OOHOBIIIEMBIX UCTOUHUKAX SHEPTHH.



JeMoHcTpauuun
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DNeKTpU3aIus Tel
JIBa posia a7eKTpUYECKHX 3apsi/IOB U B3aUMO/ICHCTBHE 3apSyKEHHBIX Tel
YceTpolcTBO U AEUCTBHUE 3IEKTPOCKOIIA
OnexTpocTaTudecKast HHIyKIUsI
3aKOH COXpaHEHUS JIEKTPUUCCKUX 3apsiI0B
[IpoBOMHUKH U AWDIEKTPUKH
MopenupoBaHue CUIIOBBIX JTUHUN IEKTPUUECKOTO MO
HcTouHnKN NOCTOSIHHOTIO TOKA
JleficTBUS DIIEKTPUYECKOT O TOKA
. DJNEKTPUYECKUM TOK B KUJKOCTU
. 'a30BBIl paspsn
. IsMepeHue cuiibl TOKa aMIEpMETPOM
. I3MepeHne 31eKTpUIecKoro HampsKeHHs] BOJTBTMETPOM
. PeocTaT 1 Mara3uH conpoTuBIeHUN
. B3auMozelicTBre IOCTOSSHHBIX MarHUTOB
. MoaenupoBaHne HEBO3MOKHOCTH Pa3/IeNeHNs IOJIIOCOB MarHuTa
. MonaennpoBaHue MarHUTHBIX MOJEH MOCTOSHHBIX MATHUTOB
. OmeIT Operena
. MarauTHoe noje ToKa. DJIEeKTPOMarHuT
. JelicTBre MarHUTHOTO MOJIS1 HA MTPOBOJIHUK C TOKOM
ONEeKTPOBUTATENb TOCTOSIHHOI'O TOKA
. UccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHYKIIMU
. OnbrTer @apanes
. 3aBICHMOCTb HalpaBJIeHUS MHAYKIIMOHHOTO TOKa OT YCJIOBHI €ro BOSHHKHOBEHHS 25.

DJeKTpOreHepaTop NOCTOSIHHOTO TOKa

JlabopaTopHbIe paObOTHI U OTBITHI

1.

2
3
4.
5
6

OMBITHI 1O Ha6J’IIOI[CHI/IIO DJICKTPU3allUn TCJI HH,[[yKLIHGﬁ U IIpyU CONPUKOCHOBCHUU

. HccnenoBanue neiicTBUS 3IEKTPUYECKOTO OIS HA TIPOBOJHUKHU U TUIEKTPUKA
. COopka 1 ipoBepka pabOoThI ANEKTPUICCKOH IIETTH TTOCTOSHHOTO TOKA

W3mepenne u perymupoBaHUE CHITBI TOKA

. MI3MepeHue U perynupoBaHue HAIPSKEHUS
HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPa U HANIPSKEHUS

Ha pEe3ucCTope

7.

OHLITLI, ACMOHCTPUPYIOLIUEC 3aBUCUMOCTD 3JICKTPUYICCKOI'O CONPOTHUBJICHUA IPOBOAHUKA OT €ro AJIMHBIL,

rjionragu rmonepeyHoro CEYCHUA U MaTepualia

8.

HpOBepKa IMpaBuJjia CIOKCHUSA HaHpH)KCHI/Iﬁ IIpyu MOCJICAOBATCIIBHOM COCANHCHUH ABYX PE3UCTOPOB 9.

IIpoBepka mpaBuia I CHITBI TOKA TIPY HapajuIeIbHOM COETMHEHNH PE3NCTOPOB

10
11
12
13
14
15
16

. Onpenenenne pabOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOP
. Onpenenenre MOITHOCTH YIIEKTPUIECKOT0 TOKA, BBIIECTSIEMOM Ha pe3rcTope

. HCCJ’IC,Z[OB&HI/IC 3aBUCUMOCTH CUJIbI TOKA, UAYIICTO Y€PE3 JIAMITIOUKY, OT HAIIPSKCHU A Ha Hel

. Onpenenenue KI1J1 HarpeBatemns

. HCCJ’ICI{OB&HI/IG MardauTHOIr'o B33HMOH€I7[CTBHH IIOCTOSAHHBIX MAarHuTOB

. I/I3yIICHI/I€ MAarguTHOI'O I10JIA ITOCTOSAHHBIX MarHuTOB ITPU UX O6’I>CI[I/IHCHI/II/I " pasaciICcHuu

. UccnenoBanue AeHCTBHS SIEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEIIKY



17. OnbIThI, AEMOHCTPHUPYIOIIKE 3aBUCUMOCTD CHJIBI B3aMMOJCHCTBHSI KATYIIKH C TOKOM U MAarHUTa OT
CHJIBI TOKA M HAaIlPaBJIEHUS TOKA B KaTyIIKE

18. M3yuenue aelcTBUS MarHUTHOIO MOJISl HA MPOBOJHHUK C TOKOM

19. KoncTpynpoBanue W W3ydeHHE PaOOThl AJIEKTPOIBUTATENS

20. Uzmepenne KIIJl 3nexkTpoaBuraTenbHoOi yCTaHOBKU

21. OnbITH IO UCCIIEOBAHMIO SBICHUS DIICKTPOMATHUTHON WHIYKIIMU: HCCIIECI0OBAaHUE N3MEHEHUH
3HAYEHUS U HapaBJIeHU MHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 1. Mexaunyeckue sIBIIEHUS

Mexannueckoe aprkeHne. MatepuanbHasd Todka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOr 0
IBUKeHUs. PaBHOMepHOe npsMoiInHelHoe qBuxkenrne. HepaBHoMepHoe npsmonuHeiiHoe nerxenne. CpenHsis
Y MTHOBEHHAsI CKOPOCTB TeJla IIPA HEPABHOMEPHOM JBUKCHHH.

Yckopenue. PapHoyckopeHHoe nipsMonnHeliHoe nrmkeHne. CBoOomHoe magaenune. OnbITe! [Manmmes.
PaBHOMEpHOE ABIOKEHME 10 OKpYKHOCTHU. [lepron u yactora oOpaimeHus. JInHelHas U yriioBast CKOPOCTH.
LenTpocTpeMHuTEIBHOE YCKOPEHHE.

ITepsrlii 3akoH Herorona. Bropoii 3akon Hetorona. Tpetuil 3akon Hetotona. [IpuHnun cynepnosunuu
CHIL

Cuna ynpyroctu. 3akon ['yka. Cuina TpeHUS: cuila TPEHUS CKOIBKEHUS, CHila TPEHUS TIOKOS, IPYTHE BUIbBI
TPEHUSL.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHEe CBOOOTHOTrO TafeHus. J|BIKeHue TIaHeT
Bokpyr Comnima (MC). [TepBas kocMudeckasi CKOpocTb. HeBecOMOCTh U Tieperpy3Ku.

PaBHOBecue matepranbHON TOYKU. AOCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEPMOTO Tena C 3aKperuIEHHON
OCBI0 BpallleHusl. MOMEHT cuJibl. LIEeHTp TSKECTH.

Nmnynsce Tena. 3menenue nmiynbsca. IMmynbsc cuiibl. 3aKOH COXpaHEHHUs UMITyJlibca. PeakTuBHOE
nsmxenne (MC).

Mexannyeckasi paboTa U MOITHOCTB. PaboTa cuil TshkecTH, yrpyroctu, TpeHus CBsi3b SHEPTUu U paboThI
[loreHnmanbHas SHEPrUs TENa, IOAHATOrO HaJl IOBEPXHOCTHIO 3eMiH. [loTeHImanbHast SHEPrus CxKaTou
npyxunbl. Kunernueckas sneprus. Teopema o KHHETHYECKOM SHEPrHH. 3aKOH COXPaHEHHS] MEXaHUYECKON
SHEPIHH.

JleMoHcTpanuu

HaburoieHre MEXaHU4IeCKOro JABMYKCHUS Tela OTHOCUTENIBHO PAa3HBIX TNl OTCUETA

CpaBHeHHeE TyTel U TPAeKTOPHI JIBUKEHHS OJHOTO M TOTO XK€ Tella OTHOCUTENIBHO Pa3HBIX TeJ OTCUETa
N3mepeHne CKOPOCTH M YCKOPEHHSI IPSMOJIMHEMHOT O ABUKEHUS

M own e

HccnenoBanrne NpU3HAKOB PaBHOYCKOPEHHOTO IBMKEHUS
5. HaGmroneHne ABMKESHHS Teja 0 OKPY>KHOCTH
6. HaGmoneHne MexaHMueCcKUX SIBJICHUH, TPOUCXOASAIINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM
1 YCKOPEHHOM JBM)KCHUH OTHOCHUTENIbHO KabuHeTa GU3NKN
7. 3aBHCHMOCTH YyCKOPEHHUS Tela OT Macchl Tela U ISHCTBYIONIEH Ha HEro CUIIbI
8. Habmronenwne paBeHCTBA CHIT IIPH B3aUMOJICHCTBUN TEIT
9. U3mMeHeHue Beca Tela IPH YCKOPEHHOM JBHKCHUHU
10.Ilepenaya uMmynbca Npu B3aUMOAECHCTBUM TEN
11.IIpeoGpa3oBaHus SHEPTUH MIPH B3aUMOACHCTBHUHU T
12.CoxpaHeHne NMITyJIbCca ITPH HEYIIPYTroM B3aMOJEHCTBUU
13.CoxpaHeHne IMITyIbCa IIPHA a0COTIOTHO YIPYT'OM B3aUMOICHCTBUH
14.HaGmonenne peakTHBHOTO IBHKEHHST

15. CoxpaHeHHe MEXaHUYECKON SHEPruU IPH CBOOOTHOM MaJACHUH
16. CoxpaHeHHe MEXaHNYECKOM SHEPTUH MU ABMXKEHUH Tela MO JeHCTBUEM MPY>KUHBI



JlaGopaTopHbie paOOTHI U OMBITHI

1. KoHcTpyHnpoBaHHe TpakTa JUIsl pa3roHa U JalbHEHIIEro paBHOMEPHOT'O IBUKSHHUS IIIAPHKA MIIN TEICKKH

2. Ompenernenue cpeHell CKOPOCTH CKOJILXKEHUS OpycKa WM JIBHIKCHUS MAPHUKa MO HAKIIOHHOH MIIOCKOCTH

3. OnpenencHrie yCKOPSHUS Tejia MPH PABHOYCKOPSHHOM JIBMXKEHUU 110 HAKIIOHHOH TIOCKOCTH

4. WccnempoBaHue 3aBHCUMOCTH ITYTH OT BPEMEHH IIPY PAaBHOYCKOPEHHOM JBMKEHNN 0e3 Ha4aJbHONH CKOPOCTH

5. TlpoBepka I'UIIOTE3bI: CIIU MPU PAaBHOYCKOPEHHOM JIBXKEHUHU 0€3 HaYaIbHOM CKOPOCTH ITYTH OTHOCSATCS KaK
P HEYETHBIX YMCEIl, TO COOTBETCTBYIOIIUE TPOMEXYTKH BPEMEHH OIHMHAKOBEI

6. HccnemoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO IABJICHUS

7. Omnpenenenne K03)PUIMEHTA TPEHUS CKOIBKECHUS

8. Ompenenenne KECTKOCTH MPYKUHBI

9. Ompenenenne pabOTHI CUIIBI TPEHUS IPH PABHOMEPHOM JIBH)KEHHUH Tela MO TOPH30HTAIBHOM
MOBEPXHOCTH

10.Onpenenenuie paboTHl CHIIBI YIIPYTOCTH MPH MTOTBEME TPY3a C UCTIOIB30BAHUEM HETIOABMKHOTO U
MOJBHIKHOTO OJIOKOB

11.M3zy4yeHnune 3ak0Ha COXpaHEHUsI SHEPTUU

Paspgen 2. Mexannueckue KojieOaHUsI U BOJIHBI

KonebarensHoe nrkeHne. OCHOBHBIE XapaKTEPUCTUKH KOIeOaHUH: TIEpHO/I, YaCTOTa, aMILUTUTY/IA.
MaremaTrnyeckuii ¥ IPY>KUHHBINA MasTHUKA. [ [peBpalienre 3Hepruu MpH KoineOaTeTbHOM IBHKSHHH.
3aryxatomue konebanus. BeinyxaeHHbie konebanus. Pesonanc. Mexanndeckue BoiHbl. CBOMCTBA
MEXaHUYECKUX BOJH. IIpo nonbHBIE U TONEpeYHbIe BOJIHBL. [[J11MHA BOJIHBI U CKOPOCTh €€ pacIpOCTPAHEHMUS.
MexaHn4ecKkre BOJHBI B TBEPIIOM Telne, ceiicmuueckue BoHbl (MC).

3BykK. ' poMKOCTb 3ByKa U BeIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

JeMoHcTpanuuun

1. HaGnroreHue KonebaHuii Tel MO JSHCTBUEM CHIIbI TSXKECTU U CHIIBI YIIPYTOCTH 2.
Hab6monenune xonebanuit Tpy3a Ha HUTH B Ha TIPYKHHE

3. HabOmroieHrie BRIHYKICHHBIX KOJIEOaHHH U pe30HaHCca

4. PacipocTpaHeHre IpOIOIbHBIX U MONEPEYHBIX BOJTH (HA MOJIEIH)

5. HabOmroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHYECKHI PE30HAHC

JlabopaTopHbIie pabOTHI U OIBITHI

1. OnpenerneHue 4aCTOTHI U MIEPHOJIa KOIeOaHUH MaTEMaTHYECKOI0 MasiTHUKA

2. Onpeenenre 4acTOThl M epro/ia KoJeOaHuid Py>KHHHOTO MasiTHAKA

3. UccnenoBanue 3aBUCMOCTH TIEpU0/ia KOJICOaHM MOIBEIIICHHOr O K HUTH I'py3a OT JUTMHBI HUTH 4.
HccrenoBanne 3aBUCMOCTH TIEpro/Ia KOJeOaHHiA TPY>)KUHHOTO MasiTHAKA OT MacChl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH TIEpUOJIa KOJIcOaHMIA TPy3a, TIOJABEIICHHOI0 K HUTH, OT MacChl Ipy3a 6.
OnBITHI, JEMOHCTPHUPYIOIIUE 3aBUCHMOCTD TIEPHO/Ia KOJIeOaHui Py>KHHHOT'0 MAasiTHAKA OT MacChl Tpy3a
KECTKOCTH NPY>KUHBI

7. VI3amepeHune yCKOpeHUs: CBOOOHOTO ITaISHHS

Pazznen 3. DnekTpoMarHUTHOE MOJIE U AJIEKTPOMArHUTHBIE BOJTHBI
DNIEKTPOMATrHUTHOE TTOJIe. DJIEKTPOMarHUTHRIC BOJTHEI. CBOMCTBA DJIEKTPOMAarHUTHEIX BOJH [1kara
3JIEKTPOMArHUTHBIX BOJH. Mcronb30BaHue 31EKTPOMArHUTHBIX BOJH JJIs COTOBOM CBSI3H.

SHGKTPOMaFHI/ITHaSI nmpupoaa CBETa. CKOpOCTB cBeTra. BorHOBEIE CBOMCTBA CBETA.

HemoHcTpannu

1. CBoiicTBa 37€KTPOMarHUTHBIX
BOJTH

2. BomHOBBIE CBOICTBA CBETa

JlabGopaTopHbIe paOOTHI M OIBITHI

1. zyueHne cBOMCTB 31I€KTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO Tenedona



Pasznen 4. CBeroBbIe ABICHUA
JlyaeBast mogens cBera. Mcrounuku cera. [IpsMonuaeiitHOe paciipocTpaneHne ceera. 3atMenust CoimHIa U
JIynsl. OtpaxeHue cBeta. [1nockoe 3epkano. 3aKOH OTpaKEHUsI CBETa.

HpeJ’IOMJ’IGHI/IC cBeTa. 3aKOH IIPEIOMIIEHHNS CBETA. [TomHOE BHYTPCHHEEC OTPaKCHUEC CBETA. Hcnons3oBanue
MOJIHOI'O BHYTPCHHCTO OTPAKCHUS B OITUYCCKUX CBCTOBOJAX.

Jlunza. Xon nydeit B mun3e. Ontuyueckas cucreMa (oroanmnaparta, Mukpockomna u teneckomna (MC). I'na3 kak
OIITHYECKAsl CUCTEMA. BIM30pyKOCTh U JadbHO30PKOCTb.

Paznoxxenue 6enoro ceera B cektp. OnbiTel HptoTona. CriokeHue CeKTpaabHbIX IBETOB. Jlucnepcus
CBeTa.

JemoHcTpanuu
1. IlpsMonmHEitHOE pacpoCTpaHEeHNE CBETA.

2. OtpaxkeHHe CBeTA.

3. Tlony4yeHue n300paKeHHIA B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax. 4.
IIpenomnenue cBera.

OnTH4YeCKnii CBETOBO/I.
Xon nydeid B coOuparoieit JuH3e.
Xop nydeit B paccenBarolen JMH3E.

N o o

[Tomyuenue n300paskeHUI ¢ TOMOIIBIO JIUH3.

9. Ilpunanun neiictBust poToanmnapaTa, MUKPOCKOIA U TEIECKOIA.
10.Mogens riasa.

11. Pa3noskeHue OEIIoro cBera B CIIEKT.

12.Tlomy4eHune Oeroro cBeTa MpH CI0KEHUH CBETA Pa3HBIX IIBETOB.

JlaGopaTopHbIie pabOTHI U OIBITHI
1. VccnenoBanue 3aBUCUMOCTH YIiIa OTPaXKEHHsSI CBETOBOT'O Jyda OT YIJia MaJICHHUS.

2. V3ydenue XapaKTepUCTUK U300 paKEHUS MPEMETa B INIOCKOM 3epKalie.

3. I/ICCJIeIIOBaHI/IC 3aBUCHUMOCTHU yTI'Jia NPEJIOMJICHHUA CBETOBOI'O JIyda OT yIJjla Ta/ICHUA Ha I'PaHULIC «KBO3AYX—
CTCKIIO».

4. TonyueHne N300paskeHHId C TOMOIIBIO COOMPATIOIIEH JTIH3BI
5. Onpenenenne (HOKYCHOrO pacCTOSIHUS U ONTUYECKOH CHIIBI CO OMPAIOILEH JINH3HI.
6. OMBITHI IO Pa3IOKEHHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI IO BOCHPUATHUIO IIBETA IPEAMETOB IIPHU UX HaGHIOI[eHI/II/I YCpe3 IBETOBLIC (bI/IJ'H)TpI)I.

Pasznen 5. KBa"TOBEIE SIBICHUA
OmriTer Pezepdopna u mranerapHas Moaelnb aroMa. Moaens atoma bopa. Ucimyckanne u moriiomenne
cBera aToMoM. KBaHThl. JIMHEHYaThie CIIEKTPHI.

PapgnoaktuBHOCTh. Anba, OeTa u rammansaydeHus. CTpoeHue aToMHOro siapa. Hykinonnast mogens
aTOMHOTO siipa. M30TOomELI.

PanmnoakTuBHEIE TpeBpamienus. [lepros momypacnanga aTOMHBIX SIAEp.

H,I[CPHLIC pCaKkuuu. 3aKOHBI COXpaHCHUA 3apaJ0BOro U MaCCOBOI'O YUCECII. 3HCpFI/I$I CBA3U ATOMHBIX A€D. CBs3b

Macchl ¥ dHeprun. Peakmiuu cuaTe3a U neieHus suep. Mctourmku saepruu Comamna u 38831 (MC).
SAnepunas sHepreTuka. J{eficTBus paIuoaKTUBHBIX U3TyUYeHHH Ha KKBbIe opranu3Mel (MC).

HemoHcTpauuu
1. CexTpsl U3Ty4eHUS U TOTIOLIEHHUSL.

2. CeKTpbl pa3InYHbIX Ta30B.

3. CrekTp Bogopona.

4. Habmonenne TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLINX H3TydCHUH.

6. Perucrpaius nu3ny4eHus IPUPOIHBIX MUHEPATIOB M TPOIYK TOB.

JlaGopaTopHbie paObOTHI U OMBITHI
1. HaGmoieHue CIUTONIHBIX U JIMHEHYATBIX CIIEKTPOB U3ITYYCHUSI.



2. UccnenoBanue TPEKOB: U3MEPEHHUE SHEPIMH YaCTHUIIBI I10 TOP MO3HOMY yTH (110 ororpadusim). 3.
Wzmepenune paanoakTuBHOTO (hoHA.

[ToBTOpUTENBHO-0000IAIOIIUI MOTYJTh

[ToBTOPUTENBHO-0000IAOITNI MOTYJIb TIPEAHA3HAYUEH ISl CUCTEMATH3aI[MU U 0000IIEHUS MPEIMETHOTrO
COJIEpKaHM U OIBITA JEITEIHHOCTH, TPUOOPETEHHOTO NP U3YUSHUH BCETO Kypca (PU3UKH, a TAKKe JUIs
noAroToBkr K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 10 (pu3uKe At 00ydJaromuxcs, BBIOPaBIINX 3TOT
Y9e0HBIN TIPEaMET.

IIpn n3ydeHnn TaHHOTO MOAYJIS PEATU3YIOTCA U CHCTEMaTH3UPYIOTCS BUJIBI JESTENBHOCTH, HA OCHOBE KOTOPBIX
obecrieunBaeTcsl JOCTH)KEHUE MTPEMETHBIX U METAlpEeIMETHBIX IJIAHUPYEMBIX PE3yIbTATOB 00yUEHHS,
(hopMHpyeTCsl eCTeCTBEHHO-Hay4Hasi TPaMOTHOCTh: OCBOCHHE HaY4YHBIX METOI0B UCCIIEAOBAHMS SIBICHUI IPUPO
Ibl ¥ TEXHUKH, OBJIaICHHE YMEHUSIMH OOBSICHATh (PU3MUECKHE SIBICHUS, IPUMEHSIS IIONTYUYEHHBIE 3HaHUS, PEIIaTh
3aJ1a4M, B TOM YHCIIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IprHIKTIMATEHO AEATENBHOCTHBIN XapaKTep JaHHOTO pa3jelia pean3yeTcs 3a CUET TOro, YTO yJalinecs
BBITIONHSIOT 33JIAHUS, B KOTOPBIX MM IIPEIaracTcs:

— Ha OCHOBE MOTyYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSACHATh (PU3NUECKHE SIBIICHHUS B
OKpY>Karollel IpUpo/ie ¥ MOBCEAHEBHOM KU3HU;

— HCIOJb30BaTh HAYYHBIC MCTO/AbI UCCIICAOBAHUA (1)I/I3I/IHGCKI/IX ﬂBHCHHfI, B TOM YHMCJIC JIs1 IPOBEPKU
THUIIOTE3 U MOJIYYCHUA TCOPETUYCCKHUX BBIBOJ OB,

— OOBSCHSTH HaAyYHBIE OCHOBBI HaN0OJIee BAYKHBIX JIOCTHKEHHUI COBPEMEHHBIX TEXHOIOTUH, HATIPUMeED,
MIPAKTUYECKOr 0 UCIONb30BAHN PA3IUYHBIX MCTOYHUKOB S3HEPIYMH HA OCHOBE 3aKOHA IIPE-BPaILEHUs U
COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPIUH.

Kaxxnast u3 Tem gaHHOTO pa3jiena BKIFYAeT SKCIIEPUMEHTAIBHOE UCCIIe0BaHNE 0000MIAIOIIETo XapaKTepa.
Pasnern 3aBepiiraercs mpoBeIEHUEM TUATHOCTUYCCKON M OIEHOYHOM pa0OoThI 32 KYpC OCHOBHOMW IIKOJIBI.
ITTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3VYJIbTATHI

N3yuenne yuebHoro npeamera «Du3mka» Ha ypoBHE OCHOBHOT'O 0OITIETO 00pa30BaHuUs JOIDKHO 00ECTICUnBaTh
JOCTHXKEHUE CIeTYIOIIUX TMYHOCTHBIX, METAITPEIMETHBIX U TIPEAMETHBIX 00Pa30BaTeNbHBIX PE3yIIbTATOB.

JIMUHOCTHBIE PE3YJIbTATbDI
Ilampuomuueckoe socnumanue:
— TpofABJIIEHNE WHTEPECa K NCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (pr3nMvecKoil HayKu;
— IICHHOCTHOE OTHOLIEHHE K JOCTHKCHUSAM POCCUHCKUX YUEHBIX (PU3UKOB.
I'pasicoancroe u 0yxo6HO-HPaABCMEEHHOE 60CNUMAHUE:

— T'OTOBHOCTH K aKTUBHOMY Y4UaCTHIO B OGCy)I()Z[eHI/II/I O6H.[GCTB€HHO-3H3'—II/IMI>IX N 3TUYCCKUX HpOGJ’IeM,
CBsI3aHHBIX C ITPAKTUYCCKUM ITPUMECHECHHUEM ,Z[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HaHHMEC BAXXHOCTHU MOPAJIbHO-3TUYCCKUX IIPUHIUIIOB B ACATCIBHOCTU y‘-IéHOI‘O.
Ocmemuueckoe socnumanue:

— BOCIIPUSTHE ICTETUYECKUX KauecTB (PU3MUECKON HAYKH: €€ TaApMOHUYHOTO IIOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JIAKOHHYHOCTH.

I_IeHHocmu HAY4YHO20 NO3HAHUA.

— OCO3HAHUE EHHOCTH (PU3MUECKON HAYKH KaK MOIIHOTO HMHCTPYMEHTA MO3HAHUS MHPa, OCHOBBI
Pa3BUTHSI TEXHOJIOTUNA, BayKHEHIIIEH COCTABIIAIONIEH KYIbTYPHI;

— pa3BUTHE HAay4YHO JTF0003HATEILHOCTH, HHTEpEeca K MCCIIeI0BATENIHCKON IS TEIbHOCTH.

Dopmuposanue Kyibmypbi 300p08bs U IMOYUOHATLHO20 ONA2ONONYHUL:



— OCO3HaHUE [IEHHOCTH 0e30MacHOro o0pasa XKHU3HU B COBPEMEHHOM TEXHOJIIOTHYECKOM MHUPE, BAXKHOCTH
MpaBwI 0€30MaCHOTO MMOBEACHHS Ha TPAHCIIOPTE, HAa JOPOTaX, C SJEKTPUIECKUM U TETIIIOBEIM
00opyI0BaHNEM B JJOMAIITHUX YCIOBUSX;

— cdopMUpoBaHHOCTH HaBbIKA peIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO JKe IpaBa y
JPYyroro 4esioBeKa.

Tpyooeoe sochumanue:

— aKTHBHOE y4acTHE B PELICHUH MPAKTUYECKUX 3a1a4 (B paMKaxX CEeMbH, LIKOJIbI, TOPOAA, Kpasi)
TEXHOJIOTUYECKOM U COIMAIbHOW HAPaBICHHOCTH, TPEOYIOLIMX B TOM YHCie H (pU3MUYECKUX 3HAHUIA;

— MHTEpPEeC K MPaKTUIECKOMY H3YUYCHHUIO NMpOodeccuil, CBSI3aHHBIX C (H3UKOH.
DKonozuueckoe gochumaHue:

— OpHUEHTAalUs Ha MPUMEHEHUE (PU3NUYCCKUX 3HAHUM [T PELICHHs 3a/1a4 B 00J1aCTH OKPYKaIOIICH
Cpebl, IJIaHUPOBAHUSI IOCTYIKOB U OIIEHKH MX BO3MOKHBIX MTOCIIEIICTBUH I OKPYKaIOIen Cpeibl;

— OCO3HaHHE IJI00aJIBPHOI0 XapaKkTepa 3KOJIOTHYECKUX IPOOJIEM U IyTeH nX peleHus.
Aoanmayus 00yuarowe2ocs K UsMeHIIOWUMCS YCII08UAM COYUATbHOU U NPUPOOHOU Cpedbi:

— TOTPeOHOCTh BO B3aUMOICHCTBHH TIPH BBITIOJIHEHUU UCCIICIOBAHUN M TIPOEKTOB (PU3MUECKON
HaIIpaBIECHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM JPYTUX;

— TIOBBIIIEHNE YPOBHS CBOEH KOMITETEHTHOCTH YepPe3 MPAKTHUECKYIO e TEIIbHOCTD;
— moTpeOHOCTh B (pOPMHUPOBAHUH HOBBIX 3HAHUIA, B TOM Uncie GOpMyIUPOBATh UICH, TTOHSTHS,
TUTIOTE3bI O (PU3MYECKUX O0BEKTAX U SBICHUSIX;

— OCO3HaHHe Ae(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;
— TUTAaHWPOBAHHUE CBOETO Pa3BUTHS B TPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUH;

— CTpeMJICHUE aHAJTU3UPOBATh U BBISBISITH B3aMMOCBSI3U IPUPOJIBI, OOIIECTBA K IKOHOMHUKH, B TOM
YHCIIe C UCTIONb30BaHNEM (DM3UUECKIX 3HAHUM;

— OIEHKA CBOMX JICHCTBUH C yIETOM BIHMSIHHS Ha OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TJI00aTBHBIX
OCJIEICTBUMA.
METAIIPEJMETHBIE PE3YJIbTATHI

yHI/IBCpCElJ'ILHI)IG IIO3HaBaTCJIBHBIC ﬂeﬁCTBHﬂ

Bazosvlie nocuueckue oeticmeusi:
— BBIABJIATH U XapaKTCPHU30BaTh CYIICCTBECHHBIC IPU3HAKU 00BEKTOB (HBHCHHﬁ);
— YCTaHaBJIMBaTb CymeCTBeHHBIﬁ IIpU3HaK KHaCCI/I(i)I/IKaHI/II/I, OCHOBAHMUA IJIA O606H1€HI/IH " CpaBHCHUA,;

— BBIABJIATH 3aKOHOMCPHOCTU U MPOTUBOPCUUA B pPaCCMAaTPUBACMBIX (baKTaX, JaHHBIX U Ha6J'HO)_'[eHI/I$lX,
OTHOCAIINXCA K (1)I/I3I/IT-IGCKI/IM SABJICHUSM,

— BBIABJIATh HPUYUHHO-CJIICACTBCHHBIC CBA3U IIPU U3YUCHUN (1)PI31/I‘{GCKI/IX SIBIICHUH 1 ITPO1ECCOB;
A€JIaTh BBIBOAbI C UCTIOJIb30BAHUEM AC€AYKTUBHBIX U UHAYKTHBHBIX YMOSaIOIIOHCHHﬁ, BBIABHUT'ATH
THUIIOTE3bI O B3aMMOCBA3AX (1)I/I3I/I‘IGCKI/IX BCIINYHH,

— CaMOCTOATENIFHO BBIOMPATh CIIOCO0 pelieHus: yueOHoi (hr3ndeckoi 3a1aun (CpaBHEHNE HECKOIBKUX
BapUaHTOB pEIICHNUs1, BEIOOp HanboJee MOAXOJISIIEr0 C YIETOM CAMOCTOSTENILHO BBIJICIICHHBIX KPUTEPHEB).

Baszosvie uccneoosamenvcrue oelicmeus:
— HCIIONb30BATh BOMPOCHI KAK UCCIIEAOBATENbCKUN HHCTPYMEHT MTO3HAHMUS;

— TIPOBOJUTH MO CAMOCTOSTEIBHO COCTABIEHHOMY ILIAHY OIBIT, HECIOXKHBIN QU3nIecKuit
9KCIIEPUMEHT, HEOOJIBIIOE HeciIeAoBaHIE (PU3NUECKOTO SIBICHUS,



— OLCHHBATbh HAa IPUMCHUMOCTDb U JOCTOBEPHOCTH I/IH(l)OpMaHI/IIO, IMMOJIYUYCHHYIO B X0J€ NCCIICA0BAHWA NI
OKCIICPUMEHTA,

— CaMOCTOATENIFHO (OPMYIINPOBATh 000OLICHHS U BBIBOIBI I10 pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOIEHHsI, OIIbITA, NCCIIEIOBAHUS;

— IMPOTrHO3UPOBATH BO3MOXKHOC HaﬂBHeﬁmee pa3BUTUC (1)I/I3I/I‘-ICCKI/IX IpoHecCCoOB, a4 TAKIKEC BblIBUT'ATh
MMPEAIIOI0KCHHU A 00 ux Pa3BUTHUHN B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:

— TIPAMEHSATH Pa3INIHbIe METObI, HHCTPYMEHTHI M 3aIPOCHI IPH MTOKCKE U 0TOOpe HH(OpMAITUH M
JAHHBIX C YIETOM MPEIIOKEHHON yueOHOM (PU3NIecKOoil 3a1a4u;

— aHaJIM3HPOBaTh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIMIO PA3IMYHBIX BUAOB U (hopm
MIpeCTaBICHMUS;

— CaMOCTOSTENILHO BBIOMPATh ONTHMAaJIbHYIO (hopMy IpeacTaBieHus] HHPOPMAIIUH U HILTIOCTPUPOBATH
pelaeMbie 3a/1a41 HECTIO)KHBIMU CXEMaMH, TUarpaMMaMu, HHOU TpadUKoi U MX KOMOUHAIIHSMH.
YHuBepcanbHbIe KOMMYHUKATHBHBIC ICHCTBHS

Obuwenue:

— B X0z 00CYXKIeHUs yUeOHOro MaTepuaia, pe3yjbTaToB J1adopaTOPHBIX padoT U MPOCSKTOB 33]1aBaTh
BOITPOCHI 110 CYIIECTBY 0OCYXIaeMOM TEMbI M BBICKA3bIBATh MJICH, HAIICJICHHbBIC HA PEIICHUE 3a/1a4d U
MOJIepXKaHNE OIaroKeNnaTeIbHOCTH OOIICHNUS;

— COIIOCTaBIISITh CBOM CYKJICHUS C CY)KJICHHUSIMH JPYTUX YIaCTHUKOB TUAIIOTa, OOHAPYKUBATh
pa3iinure U CXOACTBO MO3ULUH;

— BBIpAXKaThb CBOIO TOYKY 3PCHUA B YCTHBIX U TUCbMCHHBIX TCKCTAX,

— MyONUYHO MPENCTABIATh PE3YNIBTAThI BHIIOTHEHHOTO (YU3UYECKOTO OIMbITA (IKCIEPUMEHTA,
HCCIEeIOBAHUS, IPOCKTA).

Coemecmuas OesmenbHOCMb (COMPYOHUYECTBO) :

— TIOHWMATh ¥ UCIIOJIH30BATh MTPEUMYIIIECTBA KOMAaHTHON M HHIUBUAYAIbHOW PaOOTHI IPH pelIeHuH
KOHKPETHOH (PU3NIECKON MpOOIeMBbI;

— TPUHUMATH [IEJF COBMECTHOU JIESTENNFHOCTH, OPTaHN30BBIBATh JEHCTBHUS 0 €€ IOCTHKECHHIO:
pacrpeaensaTh poiiu, 00CYKIaTh MPOILECCH U PE3YJIbTaThl COBMECTHOW pabOThI; 0000IMaTh MHCHUS
HECKOJIbKUX JIFOACH;

— BBINIOJIHATH CBOIO 4aCTh pa60T1>1, J0oCTUurasg Ka4€CTBECHHOI'O pE3yJibTaTa 110 CBOEMY HAIIpaBJIICHUIO U
KOOpAWHUPYS CBOU JICHUCTBHS C APYTruMU WICHAMU KOMaH/bI;

— ONCHHUBATb KAa4E€CTBO CBOCT'O BKJIaJa B O6LLII/II>'I MMPOAYKT IO KPUTEPUAM, CAMOCTOATCIBHO
C(l)OpMyJ'H/IpOBaHHI:IM Y4aCTHUKaMH BBaPIMO,[[efICTBI/ISI.

YHuBepcanbHbI€ peryasITUBHbBIE 1EHCTBUS
Camoopeanusayusi:

— BBISBJIAT POOJIEMBI B )KH3HCHHBIX U YY€OHBIX CUTYALUSX, TPEOYIOMIUX JJIs PEeIIeHHs (PU3HMUSCKIX
3HAHWI;

— OPHEHTHPOBATHCS B PA3IMYHBIX MOAXO0/[aX IPUHSATHS pelleHui (MHANBHUIyaIbHOE, TPHHSTHE
pelleHus B TPyIIIe, IPUHATHE PELIeHUI TPyIIon);

— CaMOCTOSTEIBHO COCTABIISATh aJITOPUTM pelIeHUs PU3NIECKOM 3a/1a4K WK TIJIaHa UCCIICTOBAHUS C YIETOM
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH TIpejlaraeMble BAPHAHThI
pelIeHui;

— JIeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHIE.



Camokonmpons (perexcus):
— JaBaTh aJICKBATHYIO OIIEHKY CUTYaIlUU M MIPEAJIaraTh IiaH e€ n3MEeHEHMS;

— OOBSICHATH MPUIHHBI TOCTIXKEHUS (HEAOCTIKEHUS) Pe3yIbTaTOB IEATENbHOCTH, 1aBaTh OI[CHKY
MpHOOPETEHHOMY OIIBITY;

— BHOCHUTbH KOPPEKTHUBHI B JEATEILHOCTH (B TOM YHCIIE B XOJ BHIIOJHEHNUS (PU3UYECKOr0 UCCIIEI0BAHUS WU
HpOCKTa) Ha OCHOBC HOBBIX 06CTO$IT€J'H)CTB, U3MCHUBIIUXCA chyaum?I, YCTaHOBJICHHBIX OHH/I6OK, BO3HUKIIINUX
TPYIHOCTEW;

— OLCHHUBATH COOTBCTCTBUEC PE3YyJIbTaTa HCIN U YCIIOBUSAM.

IOMOYUOHAILHLI UHMETIeKM.!
— CTaBUTH ceOS HA MECTO JAPYroro YeI0BEeKa B XOJC CIIopa WU JIUC KyCCUU Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHS U JIOTHKY IPYIOro.

Hpunsamue cebs u Opyeux:

— TpHU3HABaTh CBOE MPABO HA OMIMOKY P pEIICHUH (PU3NUECKHX 3a]1ad WIN B YTBEPXKICHUAX HA
Hay4yHbIE€ TEMBI U TAKOE K€ MPaBO APYTOro.

NNPEAMETHBIE PE3YJIbTATHI

7 KJIACC

[IpenmeTHbIE pe3ynbTaThl HA 0A30BOM YPOBHE JOIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Yy 00YUaIOIUXCSI
YMEHHU:

— UCHOJIB30BaTh MOHATHUS: (PUBNUYECKHEC U XUMUYECKHE SBICHUS; HAOIIOICHUE, SKCIIEPUMEHT, MOJIEINb,
TUTIOTE3a; CAMHUIIBI (PU3NUECKUX BEITMINH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BemIecTBa (TBEPIOE,
JKHUJIKOE, Ta3000pa3HOe); MEXaHIMYECKOe JBHKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, IPSIMOJIMHEHHOE),
TPaeKTOPHUs, PaBHOACH CTBYIOIIAs CHII, AehopManius (yrpyras, IJacTHYECKas ), HeBECOMOCTb,
COOOIIAIONIIECs COCY/IbI;

— pasnuyatsk sBieHus (Aupdys3us; TEMI0BOE ABMKECHUE YACTUI] BELIECTBA; PABHOMEPHOE JBIKEHHE;
HEpaBHOMEPHOE JABIKEHHUE; MHEPIINS; B3aUMO/ICHCTBHE Tell; pAaBHOBECHE TBEP/BIX TEJ C 3aKPETIIEHHON OCBIO
BpaLICHUS; epeaaya JaBieHus TBEPABIMU TeIaMHU, )XUIKOCTSAMHU U ra3aMH; aTMOC(EepHOE aBJIeHHE; T1aBa
HUE TeJ; MPEBPALCHIS] MEXaHIMYECKOW YHEPTUH) IO ONMMHUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OIIBITOB, JEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SIBICHHUE;

— pacrmo3HaBaTh NPOSBICHUE U3YUECHHBIX (PU3MUECKUX ABJICHUN B OKPY)KAIOIIEM MUPE, B TOM YHCIIE
(bu3nvecKue IBICHNS B IIPUPOJIC: TIPHUMEPBI IBUKEHUS C PA3IMYHBIMH CKOPOCTSIMU B KHBOH U HEXKUBOM
IpUpoJie; AeHCTBUE CUIIBI TPEHUS B IPUPOAE M TEXHUKE; BIUSHUE aTMOC(EPHOr0 IABJICHUS HA KUBOU
OpraHusMm; IJIaBaHuE PBIO; PhIYard B TEJIC YEIOBEeKa; TPU ATOM NIEPEBOJUTH PAKTHYECKYIO 3a/1a4y B
y4eOHYI0, BBIIENATH CyLIECTBEHHbIE CBOWCTBA/IPU3HAKH (DU3NUECKUX SBICHUH;

— OIKCHIBaTh U3YYECHHBIE CBOMCTBA TeNl M PU3NUECKUE SBJICHIS, UCTIONB3Ys (DH3MUECKUE BETNIMHBI (Macca,
00BEM, TUIOTHOCTH BEIIECTBA, BPEMSI, ITyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH,
BEC TeJIa, CUJIa TPeHUs, IaBieHue (TBEPIOro Temna, KUIKOCTH, T'a3a), BRITAIKUBAIONIAS CHJIa, MEXaHUYeCKast
pabota, MOITHOCTB, IJIEYO CHIIBI, MOMEHT CHITBI, KOA((UIIMEHT MOJIE3HOTO JIEHCTBHS MEXaHU3MOB,
KUHETHYeCKasi U MOTEHIMAIbHAS SHEPrus); IPYU ONMUCAHUH MPABUIILHO TPAKTOBATH (PU3H -UECKHI CMBICI
WCIOJIb3yEeMbIX BETMYNH, HX 0003HAYECHHUS U TUHUIIBI (PU3NIECKUX BETMIUH, HAXOOUTH (DOPMYIIBI,
CBSI3BIBAIONINE AAHHYIO (PU3HMUECKYIO BETUUNHY C IPYTUMH BETHYHMHAMH, CTPOUTH T'Pap KN H3y4SHHBIX
3aBUCHMOCTEH (PU3NUECKIX BEIUINH;

— XapaKTepu30BaTh CBOMCTRA TN, PU3NUECKUE SIBIICHUS U MPOIIECCHI, UCTIONbL3YSI MTPABUIIA CIIOKCHUS CUIT
(BIOMB ONHOI TIpsiMON ), 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBECHUS pbIyara
(61oKa), «30J10TOE MPABHUIIO» MEXAHUKHU, 3aKOH COXPAHEHHUS MEXaHIMIECKOH SHEPTHH; TIPU STOM JIaBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA M 3aIMChIBATH €0 MATEMATHUECKOE BHIPAKECHHUE;



— OOBACHSTH (PU3UUECKHE SIBICHUS, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAITHHA
MPAaKTHKOOPHUEHTUPOBAHHOIO XapaKTepa: BhISIBISATh IPUUYNHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
1—2 noruyeckux 1aroB ¢ ornopoi Ha 1—?2 H3y4eHHBIX CBOMCTBA (PU3UUECKUX SIBIICHHUH, (PU3NIECKIX 3aKOHA
WM 3aKOHOMEPHOCTH;

— pemathk pacu€THbIe 3a1a41 B |—2 nelcTBUS, HCIONB3YsI 3aKOHBI M (JOPMYIIbI, CBA3BIBAIOLIIE

(u3nUecKre BEMUYMHBL: Ha OCHOBE aHAJIN3a YCIIOBUS 331241 3aMMCHIBATh KPATKOE YCIOBHE, MO-
CTaBIATh (PU3NYECKHE BEIMIUHBI B (DOPMYIIBI U TIPOBOJIUTH PACUEThI, HAXOJHUTH CIIPABOYHBIC IAHHbIE,
HEoOXOJUMBbIe TS PELICHNUS 3a/1a4, OLIEHUBATh PEATUCTUYHOCTE MTOJyYeHHON (PU3NUECKON BETHMYNHBI;

— pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTh P MTOMOIIH (PU3NIECKAX METOJIOB; B OIMCAHUN
HCCIEeIOBAHUS BBIJCIATH IPOBEPIEMOE MPEANOI0KEHNE (TUIIOTE3Y), Pa3INdaTh U HHTEPIPETUPOBATh
TIOJTYYCHHBINA Pe3ybTaT, HAXOJAUTH OIIMOKH B XOJI€ ONBITA, JIEJIATh BEIBOMKI TI0 €T0 Pe3yiIbTaTaM;

— TIPOBOJUTH OIBITHI IO HAOIOACHUIO QU3UYECKUX SBICHUH WK (QU3MYECKUX CBOMCTB Tel: (OPMYIINPOBATH
MpoBepsieMble MPEANOIOKEHNS, COOUPATh YCTAHOBKY M3 MPEIOKEHHOT0 000py10Ba-HUS, 3alIUCHIBATh X0
OIbITa U (HOPMYJIUPOBATH BHIBOJIBI;

— BBITNIOJIHATH MPSIMbIC U3MEPEHHS PACCTOSHHS, BPEMEHHU, MacChl TeNa, 00bEMa, CHIIBI M TEMIIEPATYPHI C
WCIOJH30BAHMEM aHAIOTOBBIX U ITU(POBBIX MPUOOPOB; 3aMMACHIBATH MIOKA3aHUS TPUOOPOB C YIETOM 3aIaHHON
a0CONIOTHOW MOTPEITHOCTH N3MEPEHHIA;

— TPOBOJUTH UCCIIC/IOBAHUE 3aBUCUMOCTH OJJHON (PU3NYECKOI BEITUYMHBI OT IPYIOH C

HCIIOJIb30BAHUEM INIPSIMBIX U3MEPEHHH (3aBUCUMOCTH IIyTH PABHOMEPHO JIBHKYILETOCS T€Ia OT BpEMEHU
JBIDKCHHS TeJa; CUJIbl TPEHHUS CKOJIBXKEHUS OT Beca Tela, KayecTBa 00paboTKK OBEPXHOCTEH Tel U
HE3aBHCHUMOCTH CHIIBI TPEHUS OT IUTOMAAH CONPHUKOCHOBEHUS TEN; CUIIBI YIIPYTOCTH OT YJUINHEHUS NPY>KUHBI;
BBITAJIKMBAIOILEH CHITBI OT 00BbEMa OrpyKEHHOW YaCcTH TeJla U OT MIOTHOCTHU YKUAKOCTH, €€ He3aBUCUMOCTH OT
IUTIOTHOCTH TeJIa, OT INTyOHHBI, HA KOTOPYIO IMOTPY’KEHO TEJI0; YCIOBHUH IIIaBaHUs TEJl, YCIOBUI paBHOBECHS
pbrdara u 0J0KOB); y4acTBOBaTh B IUTAHUPOBAHWUHU YU4eOHOTO UCCIICIOBAHNUsI, COOMPATh YCTAHOBKY U BBHITIONHATH
H3MEpeHHUs], cIelys IpelIoKEeHHOMY IJIaHy, GUKCUPOBATh PE3YJIbTAThI TOTYYEHHON 3aBUCUMOCTH (DU3NYECKUX
BEJIMYMH B BUJIE MIPEATIOKCHHBIX TaOJUII U TPa(UKOB, IEIATh BEIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHMS,

— MPOBOJUTEH KOCBEHHBIE N3MEPEHUS (PM3MIECKUX BEIHMYHH (TIJIOTHOCTH BEIIECTBA KUIKOCTH M TBEPOTO TETA;
CHJIa TPEHUS CKOJIBKEHUSI; TaBJICHUE BO3AYyXa; BRITAJIKMBAIOIIAS CUJIa, IEHCTBYIONIAS Ha MOrPY:KEHHOE B
JKHUJIKOCTh TEJI0; KO3 PHUIMEHT MOJIE3HOr0 ASHCTBUS MPOCThIX MEXaHU3MOB), CIIEAYS MPETOKECHHOM
WHCTPYKIIVH: TIPH BBITTOTHEHUH U3MEPEHUH COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BHIYHCIISTH 3HAY CHHE
HCKOMOM BEITUYHHBI;

— co0uro1aTh MpaBUiIa TEXHUKK 0€30MacHOCTH MpU padoTe ¢ JabopaTOPHBIM 000PYIOBAHUEM;

— YKa3bIBaTh MPUHIIUITBI ACHCTBHUS TPUOOPOB M TEXHUYECKUX YCTPONCTB: BECBI, TEPMOMET]P, TUHAMOMETP,
COOOIIAOIIHECS COCYIBI, OapOMETp, phIvuar, MOABMKHBIN M HETIOABUKHBIA OJIOK, Ha-KIIOHHAS MJI0CKOCTS;

— XapaKTepu30BaTh MPHHIIUITHI ACHCTBUS U3yUSHHBIX MPHOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOIl Ha NX
OINUCAHUs (B TOM YHUCIE: MOIINITHUKH, YCTPOHCTBO BOJAOIPOBOAA, THAPABINUECKHUI ITPecc, MaHOMETD,
BBICOTOMED, IIOPLIHEBOM HACOC, APEOMETP), UCIOJIB3Ys 3HAHHS O CBOMCTBAaX (PH3MUYECKUX SBICHUIN U HEOOXOH
MbIe (QU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— TMPHUBOAUTH MPUMEPBI / HAXOUTH HH(POPMAIIHIO O IPUMEPaX MPAKTHUECKOTO UCITONb30BaHMSI
(M3MUECKUX 3HAHUI B TIOBCEIHEBHOM KU3HU JIJIs 00ecneueHus 0€30MacHOCTH IPpU 00PaIEHUH ¢
npubopamMu U TEXHHYECKUMH YCTPONCTBAMU, COXPAHECHUS 3I0POBbS U COOIIOICHHUS HOPM
9KOJIOrMYECKOr0 MOBEACHHUS B OKPYKalolIeH cpene;

— OCYHICCTBJIATDH 0T60p HCTOYHHUKOB I/IH(I)OpMa]_[I/II/I B CCTHU I/IHTepHCT B COOTBCTCTBHH C 3aJJTaHHBIM
ITIOMCKOBBIM 3aIlIpOCOM, HA OCHOBE MMCIOIITNXCA 3HAaHUU U HYTCM CpaBHCHUA pPa3/IMYHBIX HCTOYHUKOB
BBIICTIATH I/IH(I)OpMaI_[I/IIO, KOTOpas ABJISICTCA HpOTHBOpC‘{HBOﬁ WA MOKET OBITh He,[[OCTOBCpHOfI;

— HCIOJIb30BATh IPU BBHITIOIHEHUH y4eOHBIX 3aJaHU{ HAyYHO-TIONYJISIPHYIO JINTEPATypy PU3NIECKOro



COJIepKaHMsI, CIPaBOYHBIE MaTeprabl, pecypchl cetn MHTepHeT; BIajeTs IpuéMaMu KOH-CIIEKTHPOBAH
TEKCTa, MpeoOpa3oBaHus HH(POPMAIIUHU 13 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— CO3l1aBaTh COOCTBEHHBIE KpaTKHE MICbMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 UCTOYHHUKOB
nHpopMaIuu pU3NIECKOro COCPIKAHUS, B TOM YUCIIE TyOIMYHO AeaTh KPaTKUE COOOIICHUS O pe3yIbTaTax
MIPOEKTOB MJIM Y4eOHBIX UCCIEAOBAHUN; IIPH TOM I'PaMOTHO UCIIOIh30BaTh U3YIECHHBIN TOHSITUHHBIN ammiapar
Kypca (M3HUKH, COMTPOBOXK/IAThH BHICTYIIJICHHE TIPE3CHTAIUCH;

— TIpY BBITNIOJIHEHUHU YYEOHBIX MPOEKTOB M MCCIICIOBAaHUI paclpeiesaTh 00SI3aHHOCTH B TPYIINE B
COOTBETCTBUH C IIOCTABJIICHHBIMU 33/1a4aMH, CIEINUTh 32 BHIIIOJIHEHUEM IIJIaHA ACHCTBHI, aIEKBaTHO
OLICHUBATh COOCTBEHHBIN BKJIAJI B ICSITEILHOCTh IPYIIIIbI; BBICTPAUBATh KOMMYHHKATHBHOE B3aHMO/ICHCTBUE,
YUYUTBIBasi MHEHUE OKPYKAIOUIUX.

8 KJIACC

[IpeameTHbIe pe3ynbTaThl HA 0230BOM YPOBHE JOIKHBI OTpaskaTh CPOPMUPOBAHHOCTh Y OOYHAIOLIMXCS YMEHHIA:

— UCMONB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMKEHNE aTOMOB U MOJIEKYJI, arperaTHble
COCTOSTHUISI BEIIIECTBA, KPUCTAJUTUIECKHE 1 aMOp(HBIE TeJa, HACHIIIICHHBIH U HEHACHI-IIIEHHBIH Tap, BIaXXHOCTh
BO3/1yXa; TEMIIepaTypa, BHyTPEHHSS SHEPIUsl, TEIJIOBOM JIBUTATENb; SJIEMEHTAPHBIN AJIEKTPHUCCKUM 3apsiz,
3EKTPUUECKOE I10JIe, TPOBOAHUKH U JUBIEKTPUKH, TIOCTOSHHBIN 3JEKTPHUECKUN TOK, MAarHUTHOE T10JIE;

— pa3nuYaTh ABJIECHUS (TEIIOBOE pacIIipeHHe/CkaTue, TEIUIoNepeada, TeII0BOe PaBHOBECHE, CMaUHBaHHE,
KallWJUISIpHBIE SIBJICHUS, HCHIApeHKE, KOHAESHC AL, UIaBJIeHNE, KPHUCTAIIH3aIHs

(oTBepneBaHue), KUTIEHHUE, TeIUToNepeiada (TermIonpPOBOIHOCTh, KOHBEKITHS, U3TyUEHHE); AIEKTPU3aLHs Tell,
B3aMMOJCHCTBHE 3aps 0B, NEHCTBUS NMEKTPUIECKOr0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOAEHCTBHE MArHUTOB,
JeiCTBME MarHUTHOTO TIOJISl HAa MIPOBOIHUK C TOKOM, 3JIEKTPOMarHUTHAS HHAYKIMS) 110 OITU -CAaHUIO FX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE OINBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBICHHUE;

— paciio3HaBaTh NPOSBICHUE H3YUCHHBIX (DU3NYECCKUX SBICHUN B OKPYKAIOIEM MUPE, B TOM YHCIIE
(r3uuecKue SBICHHS B IPUPOJIE: ITOBEPXHOCTHOE HATHKEHNE U KalMJUISIPHBIC SBJICHUS B IPUPOE, KPUCTAJUIBI B
npupone, nznyidenue ConHia, 3aMep3aHne BOTOEMOB, MOpPCKHe Opr3bl, 00pa3oBaHHE POCHI, TYMaHa, HHEsl, CHEra;
JIEKTPUYECKHUE ABJICHHUS B aTMOC(epe, MEKTPUIECTBO KUBBIX OPraHU3MOB; MATHUTHOE 1oJe 3eMiIH, Apeid
TIOJTI0 COB, POJIb MAarHUTHOTO MOJIS A7 )KU3HM Ha 3eMJie, OJSIPHOE CU-SHUE; IPH 3TOM MEPEBOANTH
MIPAaKTHYECKYIO 3a7auy B yUeOHYIO, BBIIEJIATh CYILIECTBEHHBIE

CBOMCTBA/IIPU3HAKN (PU3UUECKUX SBJICHUH;

— ONHCHIBATh U3yUYCHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCTIONB3YsI (PU3NUECKUE BETHUNHBI
(Temnepatypa, BHyTPEHHSSI SHEPrusl, KOJINYECTBO TEMJIOTHI, YACIbHAS TEIUIOEMKOCTD BEILECTBA, YAEIbHAS
TEIIOTA MJIaBJICHHSI, yAeTIbHAS TEIJI0Ta NapooOpa3oBaHusl, yeIbHasl TEIJI0Ta CrOPAHUS TOIUTHBA, KOAPPUIIMEHT
I0JIE3HOT'0 ICHCTBHUS TEIUIOBOI MAIIMHBI, OTHOCUTEIbHAS BIaXXHOCTh BO3AYXa, JIEKTPUUYECKUN 3apsij, cruila TOKa,
AIIEKTPUUECKOE HaTPsUKEHHE, COMPOTHBIICHIE IPOBOHUKA, YACIbHOE COMPOTHBIICHHE BEIIECTBa, paboTa 1
MOLIHOCTB 3JIEKTPHUYECKOr0 TOKA); IIPU ONMCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIB3YEMbIX
BEJIMYMH, 0003HAUCHHS U SMHULBI (PU3MUECKUX BEJIHMUMH, HAXOAUTH POPMYJIbI, CBA3BIBAIOIINE TAHHYIO
(U3NYECKYIO BEIMUHUHY C IPYTUMH BETUYMHAMH, CTPOUTH Ipa)uKu U3YyUEHHBIX 3aBUCUMOCTEH (hr3ndecKux
BEJIMYNH;

— XapaKTepru30BaThb CBOMCTBA TCII, (I)PI?,I/I‘-IGCKI/IC SABJICHUA U ITPOLUECCHI, UCITOJIB3Ys OCHOBHBIC ITOJIOXKCHUA
MOHeKyJIHpHO-KI/IHeTI/I'IeCKOﬁ TCOpUH CTPOCHUS BCUICCTBA, IPUHIUII CYIICPIIO3ULIUN roJei



(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHsI 3apsaa, 3akoH OMa Ui ydacTka 1emnu, 3akoH [xoyins -Jlenna,
3aKOH COXpaHEHUs SHEPIUH; TIPH STOM JIaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIHCHIBAThH €TO
MaTeMaTHYECKOE BBIPAKCHHUE;

— OOBSICHATP (YM3UUECKHUE MTPOIECCH 1 CBOMCTBA TN, B TOM YHCIIE 1 B KOHTEKCTE CUTyallni MPaKTUKO-
OPHEHTHPOBAHHOT'O XapaKTepa: BBISBIATh IPUYHMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH 00bsAc-HEeHHE U3 | - 2
JIOTHYECKUX IIaroB C OMOopoi Ha 1 - 2 W3y4eHHBIX CBOMCTBA (PU3MUECKHX SIBICHUHN, QU3NIECKUX 3aKOHOB WITH 3aKO
HOMEPHOCTE; perarh pacu€THbIe 3aJaul B 2 - 3 AEHCTBHUS, HCIIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE
(hm3MUecKre BENTMYMHBI: Ha OCHOBE aHAIIN3a YCIIOBUS 33/1a4l 3aIFCHIBATh KPATKOE YCIIOBHUE, BBIABISATh
HEIOCTaTOK AaHHBIX JUISl PEIICHUs 3a1a4H, BEIOMPATh 3aKOHBI H (POPMYIIbI, HEOOXOAUMBIE IS €€ pelIeHusl,
MIPOBOJIUTE PACcUYETHl U CPABHUBATH MOMYICHHOE 3HAUEHNE (DU3MIECKON BETMYNHBI C H3BECTHBIMU TaHHBIMU;

— pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEIINTD TPH IIOMOIIHN (PU3WUECKIX METOIOB; HCITONB3YS OMUCAaHUE
HCCIEeIOBAHUS, BBIJCIATH IPOBEPIEMOE TIPEINOIOKEHHUE, OIICHUBAThH MPABUILHOCTD MOPSIKA MTPOBEIACHUS
WICCIIEZIOBAHMS, /IENaTh BEIBOIBI;

— TIPOBOJUTH OMBITHI IO HAOTIOAEHUIO GU3NIECKUX ABIIEHUH NiH (PU3NUECKUX CBONCTB TeI

(KanmuIUISIpHBIC SIBJICHUS, 3aBHCUMOCTh JIaBJICHUS BO3IyXa OT €ro 00bEMa, TeMIEpaTypbl; CKOPOCTH MPO-Iiecca
OCTBHIBaHUS/HATPEBAHUS TTPY U3IYICHUHN OT I[BETA W3ITy4alOIel/TOrI0Naromiel TOBEpXHOCTH; CKOPOCTh
HCIIapeHUS BOJBI OT TEMITEPaTyphl KUAKOCTH U TUIOIMIAAN €€ MOBEPXHOCTH; IEKTPU3ALIUS TEI U B3aUMOICHCTBIE
ANEKTPUYECKUX 3aPSAI0B; B3aNMOIECHCTBUE ITOCTOSHHBIX MAarHATOB, BU3YaJIN3allds MATHUTHBIX TTOJIEH
MIOCTOSIHHBIX MarHUTOB; ACWCTBHS MAaTHUTHOT'O TIOJISl HA TIPOBOJHUK C TOKOM, CBOMCTBA DIIEKTPOMAarHuTa, CBOM
CTBa 3JIEKTPOJIBUTATESI IIOCTOSHHOTO TOKA): (POPMYITHMPOBATH MTPOBEPSIEMBIE TTPEITOTOKEHHS, COOMPATh
YCTaHOBKY U3 MPEJI0KEHHOT0 000y I0BaHUS; OMMCHIBATE XOJI OIBITa U (HOPMYIHUPOBAThH BHIBOJIBI;

— BBIIIOJIHATH IIPAMBIC U3MEPCHUA TEMIICPATYPEI, OTHOCHUTEIBbHON BIJIQYKHOCTHU BO31YyXa, CUJIbI TOKA, HAIIPSXKCHUA
C MCITONTb30BaHNEM aHAJIOTOBBIX IPUOOPOB U TaTYMKOB (DM3MUECKUX BEITHMYMH; CPABHUBATH PE3YIIbTATHI
M3MEPEHHUI ¢ YUETOM 3a/IaHHOM a0COIFOTHOM MOTPEIHOCTH;

— TMPOBOJIUTH UCCIEOBAHUE 3aBUCHMOCTH OHON (PU3MUECKOI BETMYMHBI OT IPYTOM C

HCTIOJIb30BAHUEM TNIPSIMBIX U3MEPEHHH (3aBUCUMOCTD COIPOTUBIICHNUS IPOBOJHUKA OT €0 JUIMHBI, III0MAAN
TIOTIEPEYHOT0 CEYEHUS U YAETBbHOr0 COMPOTUBIICHNSI BELIIECTBA MTPOBOIHNKA; CHIIBI TOKA, UIYLIIETO Yepes3
MIPOBOJIHUK, OT HANPSKEHNS HA IIPOBOJHMKE; UCCIEI0BAaHUE MTOCIEN0BATENLHOrO U Na-PaJUIEIbHOIO
COEMHEHUH IPOBOJHHUKOB): TUIAHUPOBATH MCCIIEI0BAaHUE, COOMPATh YCTAHOBKY M BBITIOMHATH U3MEPEHUS,
crenyst peIoKEHHOMY IIJIaHy, (PMKCHPOBATh pe3yIbTaThl MOTY4YEHHOH 3aBUCUMOCTU B BUJE TaONHUI U
rpaduKoB, J1eaTh BEIBOJBI 110 pe3yIbTaTaM UCCIIeIOBAHUS;

— HOPOBOAUTH KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCIINYNH (yz[eana;[ TEIIIOEMKOCTh BCIICCTBA,
COIMPOTUBJICHUC ITPOBOJAHHKA, pa60Ta 1 MOIIHOCTDB JJICKTPUYICCKOI'O TOKa): IJIaHUPOBATH UBMCPCHU, CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTaHOBKY, CJIICAYS HpGI[J'IO)KCHHOfI HUHCTPYKIIMHU, U BBIYUCIATL 3HAYCHUC BEJIMUUHDBI,

— coOnroaTh MpaBUiIa TEXHUKH 0€30MacHOCTH IpH paboTe ¢ 1adopaTOPHBIM 000PYAOBaHHEM;

— XapakKTepH30BaTh MPUHLMUIIBI ACHCTBUS U3yUCHHBIX MPHOOPOB M TEXHUUECKUX YCTPONCTB C OMOPOH Ha UX
OIMcaHus (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB, THTPOMET, TapoBasi TypOHHa, aMIIEpMETP, BOIBTMETP,
CUETUHK 3JIEKTPUYECKON 3HEPIUH, 3JIEKTPOOCBETHTENbHBIE TPHOOPHI, HArPEBATEIbHBIC SJIEKTPOIPUOOPEI
(TpuMepBI), DIEKTPUUYECKHE TPEIOXPAHUTENH; STIEKTPOMArHHT, 3JEKTPOIBUTATENh TOCTOSHHOTO TOKA),
WCTIONIB3YsI 3HAHUS O CBOMCTBAaX (PM3MUECKUX SBJICHUH M HEOOXOJUMBbIE
(uznIecKre 3aKOHOMEPHOCTH;
— Ppacro3HaBaTbh IPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENIbHBIE IPHUOOPHI 110 CXEMaM U
CXEMaTHYHBIM PUCYHKaM (PKUAKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, IBUTATENH
BHYTPEHHET'0 CrOPaHHUs, 3JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBbI SJIEKTPUUCCKUX LIETeH C
MIOCJICOBATEIbHBIM U MApaJIeNbHBIM COSAMHEHUEM 3JIEMEHTOB, pasinyasi ycJIoBHbIC 0003HAYCHUS
JJIEMEHTOB IEKTPUYECKUX LIETIEH;



— TIPUBOAUTH MIPUMEPBI/HAXOAUTH HHPOPMAIUIO O IPUMEPAX MPAKTUIECKOTO HCIIOIb30BaHUs (HPU3NIECKUX
3HaHUI B IOBCEIHEBHOM XH3HHM IJ1s1 oOecriedeHns 0e30MacHOCTH U 00palleHuH ¢ Mpubo-paMu 1
TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHUS 37I0POBbS U COOIOICHHSI HOPM KOJIOTHYECKOTO IMOBEICHS B
OKpY>KaroIlled cpeae;

— OCYIIECTBJIATH TOUCK WH(OpMAIK (U3NIECKOrO CONEp)KaHUs B ceTH MHTepHeT, Ha OCHOBe
UMEIONIMXCS 3HAHUH U TIYTEM CPaBHEHHUS JOMOJTHUTEIBHBIX HCTOYHUKOB BBIACIATH HH(POPMAIIHIO,
KOTOpast SIBJISIETCS MPOTHBOPEINBOIT HITH MOXET OBITH HEIOCTOBEPHOif;

— WCHOJIB30BATH IIPU BBHIMTOTHEHNH YUESOHBIX 3aJaHU HAYIHO-TIOMYJISIPHYIO JUTEPaTypy (GHU3HIECKOro
coJiepKaHus, CIIPaBOYHbIE MaTepUabl, pecypchbl ceTu IHTepHeT; BIaaeTs npuémMamu
KOHCIIEKTHPOBaHUS TEKCTa, Mpeodpa3oBaHus HHPOpMAIIHY 13 OJHON 3HAKOBOH CHCTEMBI B JAPYTYIO;

— €03/1aBaTh COOCTBEHHBIC MUCbMEHHBIC M KPATKUE YCTHBIC COOOIICHHUsI, 000011ast HHGOPMAITUIO U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COACPKAHUS, B TOM YHCJIE MyOIHMYHO MPEICTABIATH PE3YIbTaThI
MPOSKTHOM WJIM UCCIICIOBATENBCKOM ACATEIBHOCTH; IIPH 3TOM I'PAaMOTHO HUCIOb30BaTh U3Y4YCHHBIH
MOHATHHHBIN anmapaT Kypca GU3UKH, COMPOBOXKIATh BBICTYTUICHUE TPE3CHTALINEH;

— TIpY BEITIONTHEHNUHN y4eOHBIX MPOEKTOB M HCCIEIOBAHUN (PU3MUECKIX TIPOIIECCOB PACTIPEIEISATh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MMOCTABJICHHBIMY 3a1a4aMH, CJICJUTh 32 BHITIOJTHCHUEM TIaHA
JIEHCTBUI M KOPPEKTHPOBATH €T0, aICKBATHO OIICHUBATH COOCTBEHHBIN BKJIa B ACSITEIIEHOCTE TPYIIITHI;
BBICTpavBaTh KOMMYHUKAaTHBHOE B3aMMOJICHCTBUE, TPOSBIISS TOTOBHOCTh Pa3pemiaTh KOH(PIUKTHI.

9 KJIACC

ITpenmerHble pe3yabTaThl HA 6a30BOM YPOBHE JJOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00y4aOIIUXCs
YMEHHH:

— HCIOIb30BATh MOHATHUS: CUCTEMA OTCUETA, MaTepHAIIbHAs TOUKA, TPAEKTOPHUS, OTHOCUTEINBHOCTD
MEXaHMUECKOT0 JBIKEHHS, AedopManus (ynpyras, IiiacTu4ecKkas), TpeHHe, IEHTPOCTPEMUTENLHOE
YCKOpEHHE, HEBECOMOCTh U MEPErpy3KH; LEHTP TSHKECTH; aOCOIIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPIOro TeNa, paBHOBECHE; MEXaHMUYECKUE KOIeOaHHs U BOITHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIA 3JICKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJbHO30PKOCTH,
CIIEKTPHI HCITYCKAHUS U MOTJIONICHNUST; allb(a, OeTa U raMMa-u3ITydeHUs], U30TOIIb, SiIePHAst SHEPTreTHKA;

— pa3nuyarth sABJIEHNs (PABHOMEPHOE H HEPABHOMEPHOE MPSMOJMHEHHOE IBHIKEHHE,

PaBHOYCKOpPEHHOE NPSAMOJIMHEHHOE JBIKEHHE, CBOOOIHOE MaleHHe Tell, PABHOMEPHOE ABHKEHHUE 110
OKpPY>KHOCTH, B3aMOJICHCTBHE TEN, PEAaKTUBHOE IBUKEHHE, Kolle0aTenbHOE ABIKEHHE (3aTyXaloMIe 1
BBIHY)KACHHBIE KOJIEOaHNUs), PE30HAHC, BOTHOBOE IBUKEHUE, OTPAXKEHUE 3BYKa, IPSIMOJTMHEHHOE
pacrpocTpaHeHue, OTpaKeHHE U MPEIOMIIEHUE CBETA, TOJTHOE BHYTPEHHEE OTPaKeHHE CBETA, Pa3IOKEHHE
0eJI0ro cBETa B CIEKTP U CI0XKEHUE CIIEKTPAIbHBIX IIBETOB, AUCIEPCHS CBETA,

€CTeCTBEHHAs paAMOAKTHBHOCTh, BOSHUKHOBEHIE JINHEHYATOr O CIIEKTPa HIITYIEHNS) 110 OMFCAHUIO X
XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SABIICHNUE;

— pacmo3HaBaTh NpOsIBICHHE HM3YYEHHBIX (PU3MUYECKUX SBJICHHH B OKPY)KaIOLIeM MHpE (B TOM YUCIIEe

(bu3nyeckue sIBIEHNUS B IPUPOJIC: IPUIUBHI U OTIIMBBEI, JBUKeHUE I1aHeT COTHEYHOH CUCTEMBI,
pEaKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPHATHE 3BYKOB )KHBOTHBIMH, 3EMJIETPSICEHHE, CEHCMUYECKUE
BOITHBI, IIyHAMH, X0, [[BETA TEJ, ONTHYECKHE SBJICHUS B PUPOAE, OMOTOrHYecKoe IEHCTBUE BUIMMOTO,
yABTPa(QHOIETOBOI'0 U PEHTI€HOBCKOIO N3TY4EHHIl; €CTECTBEHHBIN
panroakTHBHBIN (POH, KOCMHUYECKHE JIY4H, paldi0AKTHBHOE U3TyYCHUE IPUPOAHBIX MHHEPAJIOB; JICHCTBUE
paloaKTUBHBIX M3IyUYE€HUH Ha OPraHU3M 4YeJI0BEKa), IPU 3TOM IIEPEBOIUTH MPAKTHUECKYIO 3a7auy B YUEOHYIO,
BBIJICIISITH CYIICCTBEHHBIE CBOWCTBA/TIPU3HAKH (DU3NUECKUX SBICHUIA;,

— ONHCHIBATh U3yUYCHHBIC CBOMCTBA TEN U PU3MUECKUE SBICHUS, UCIIONB3YsI (GU3NYECKUE BETHUUHBI (CPEIHSS 1
MTHOBEHHAs CKOPOCTb Tela IIPY HEPAaBHOMEPHOM JBUXCHUU, YCKOPEHHUE, IIEPEMEIIEHNE, ITYTh, YIIIOBas CKOPOCTD,
CHJIa TPEHUSI, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO MaJIeHHsI, BEC Tella, MMITYJIbC Tella,



HMITYJILC CHJIBI, MEXaHUYECKasl paboTa U MOIIHOCTb, OTEHI[HAIbHAS SHEPTUs TeJa, MOIHATOrO HaJ
MOBEPXHOCTBIO 3eMJTH, TIOTCHITHATBLHASI SHEPTUS CXKATOU MPYKUHBI, KHHETHYECKAs SHEPTHsl, TIOJTHAST
MeXaHHYeCKasi SHEPrHs, MEPUO U 4acTOTa KoJieOaHM, JJTMHA BOIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh
CBETa, TTOKa3aTelb MPEIOMIICHHUS CPE/Ibl); TIPU OMUCAHKH MTPABHILHO TPAKTOBATh (PU3UUECKHIA CMBICT
HCIOJIb3YEMbIX BEJIMYNH, 0003HAYCHUS U SIUHUIIBI (PU3NIECKUX BEIUYMH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIIINE
JaHHYIO (PM3HUYECKYIO BEIHYUHY C IPYTHMH BEITMYNHAMU, CTPOUTH I'pa)UKH U3YYCHHBIX 3aBUCUMOCTEH
(hU3MIECKIX BETUYNH;

— XapakTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOIIECCHI, ICIIONB3YS 3aKOH COXPaHeHHS YHEPTHH,
3aKOH BCEMHUPHOI'O TSATOTEHUS, TPUHIIUI CYIIEPIIO3UIINH CUJI, TPUHIIUII OTHOCUTEILHOCTH [ amuiiest, 3aKOHbI
HrroToHa, 3aK0H cOXpaHEHHS UMITYJIbCa, 3aKOHBI OTPAKEHUS U TIPETOMIICHHS CBETa, 3aKOHBI COXPaHEHHS
3apsA0BOTO U MacCOBOI0 UMCEIT IIPU SACPHBIX PEAKITUAX; IPU ATOM JaBaTh CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA H
3aMMChIBATh €0 MaTEMaTHIECKOE BBIPAXKECHHUE;

— OOBSICHATH (PU3UUECKHE IPOLIECCH] U CBONCTBA TEJl, B TOM YUCJIE U B KOHTEKCTE CUTYallui IPaKTUKO-
OpPHEHTHPOBAHHOT'O XapaKTepa: BBISBIISATH IPUYUHHO-CIIEICTBEHHEIE CBSA3U, CTPOUTH 00bsC-HeHUE U3 2—3
JIOTUYECKHX IIIATr0B C OMOPOH Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3MUCCKUX SIBICHU, PU3NIECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEN;

— pewmaTs pacu€THbIE 3a7a4K (ONUparoIIuecs Ha CUCTEMY U3 2— 3 ypaBHEHUH), HCIONB3Ys 3aKOHBI M (hopMyIbI,
cBsi3bIBatoIMe (PU3UUECKHE BEIMYHMHBL: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4 3aIMChIBaTh KPATKOE YCIOBHE,
BBISIBJISITH HEJOCTAIOIINE UK N30BITOUHBIC JAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE ISl PELICHUS,
MIPOBOJIUTE PACUETHI M OI[EHUBATH PEATUCTUYHOCTH MOYYEHHOT0 3HaYeHNS (PM3MIECKON BETMIUHBL,

— pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEIINTDH IPH IIOMOIIH (PU3UYECKIX METOIOB; HCITONB3YS OMHMCAaHUE
HCCIEeI0BAHUS, BBIICIATH IPOBEPIEMOE PEANOIOKEHUE, OLICHUBATH MPABUILHOCTh OPSIKA IPOBEICHUS
HCCIIeIOBaHMUS, JIENIaTh BHIBOABI, HHTEPIIPETHPOBATH PE3YIHTATH HAOIIOICHUN U OIBITOB;

— TIPOBOJUTH OMBITHI IO HAOTIOAEHUIO (PM3NYECKUX SIBICHUH WM (U3NIECKUX CBOUCTB Tell (M3y4eHHEe BTOPOTO
3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH; 3aBUCUMOCTb MIEpruoa KoneOaHui

MIPY’KMHHOTO MasiTHUKA OT MAacChl Tpy3a M KECTKOCTH MPY)KWHBI M HE3aBUCUMOCTH OT aMILIUTYAbI MaJIbIX
KonebaHuil; MpAMOJIMHEHHOE PAacIpOCTpaHEHUE CBETa, Pa3yioKeHre OeNoro cBeTa B CIIEKTP; U3yUeHHUE

CBOICTB N300paKeHUs B INIOCKOM 3€pKaJie U CBOMCTB M300pa)KeHus IIpeiMeTa B COOMparoLIe JInH3e; Ha
OJro/IeHNE CIUTOLIHBIX U IMHEHYATBIX CIIEKTPOB U3IYUEHUS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HAOOpa 00OPYAOBaHNUS; OMTMUCHIBATH XOJ OITBITA M €T0

pe3ynbTaThl, OPMYINPOBATH BBIBOJIBL;

— TPOBOJUTH IPU HEOOXOAUMOCTH CEPHUIO MPSAMBIX H3MEPEHU, ONIPEIEIIsAs CPEIHES 3HAUCHUE H3MEPAEM O
BEITMIUHBEI ((DOKYCHOE pacCcTOSHUE COOMparoIeit JIMH3BI); 000CHOBBIBATH BEIOOP CIIoco0a
M3MEPCHHUS/U3MEPUTEILHOTO MPUOopa;

— HNPOBOAUTH UCCICAOBAHUC 3aBHCHUMOCTEN (I)I/I3I/I'—ICCKI/IX BCJIMYHH C UCITIOJIb30BAHNUEM ITPAMBIX

M3MEpeHHUI (3aBUCUMOCTb ITYTH OT BPEMEHH IIPH PAaBHOYCKOPSHHOM JIBHIKCHHH 03 Ha4allbHOW CKO-POCTH;
nepuoaa KonebaHnii MAaTEMAaTHUECKOIO MasiTHUKA OT JJIMHBI HUTH,; 3aBUCUMOCTHU yIJIa OTPaXCHU CBETa OT
yIia MajeHus U yriia IpeOMIICHHUs OT yIJia MaJeHUs): TUIAHUPOBATh UCCIIEI0-BaHKE, CAMOCTOSTELHO
coOMpaTh YCTAaHOBKY, PUKCHPOBATH PE3yIbTATHI ITOIYICHHON 3aBUCUMOCTH (PU3NUSCKUX BEIIMYHH B BHJIC
TaOIuUI ¥ rpaMKOB, IENaTh BEIBOJBI MO Pe3yabTaTaM UCCIICIOBAHNUS;

— TPOBOJIUTH KOCBEHHBIE N3MEPEHUS (PU3NUECKUX BETHMUUH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tela MpH
PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHNE CBOOOIHOTO MaIeHHSI, )KECTKOCTD IPYKUHBI, KO3 PHUIIMEHT TpeHus
CKOJIbKEHHS, MeXaHudecKkas paboTa ¥ MOLIHOCTb, YACTOTA U MEePUO KoJaeOaHuH

MaTEeMaTHYECKOT0 U NPYXUHHOI'O MAsITHUKOB, ONTHYECKAsl CHJIa COOMpAIOLIeH JINH3bI, paANOAKTUBHBIN (OH):
IUTAHUPOBATh U3MEPEHUST; COOMPATh SKCIEPUMEHTAFHYIO YCTAHOBKY U BBITIOIHSATD U3MEPEHUS, Ceys
MIPEUIOKEHHOW NHCTPYKIUH; BBIYUCIIATh 3HAUCHUE BEIMYMHBI U aHAIN3HPOBATh MOIYYCHHBIE PE3YIBTATHI C
y4€TOM 3aJaHHOU IOIPEIIHOCTY U3MEPEHUN;



— coOnroaTh TpaBUiIa TEXHUKH 0€30MacHOCTH IpH paboTe ¢ 1abopaTOPHBIM 000PYAOBaHHEM;

— pa3Iu4aTh OCHOBHBIC MPU3HAKK U3YUYCHHBIX (PU3NYESCKUX MOJCIICH: MaTepruaabHas TOUKa,
a0COIOTHO TBEPIOE TEJIO0, TOUCTHBIM UCTOUYHUK CBETA, JTyd, TOHKAS TMH34, TJIaHETapHast MOIETh aToMa,
HYKIJIOHHAsI MOJIEJTb AaTOMHOTO SIIpa;

— XapaKTepH30BaTh MPUHIIMIIBI ICHCTBHS M3YYEHHBIX MPHUOOPOB M TEXHUYECKHX YCTPONCTB C OMOPOH Ha X
OIUCAaHUs (B TOM YHUCIIE: CIIUIOMETP, TATYUKH MOJIOKEHHUS, PACCTOSHUS H YCKOPEHHSI, pPaKeTa, 9XO0JIO0T, OUKH,
nepucKor, oroanmapar, ONTHYECKHE CBETOBO/IBI, CIIEKTPOCKOII, T03UMETP, Kamepa Buibcona), ncnons3ys
3HaHUS O CBOMCTBAX (PU3NYECKUX SBICHUIN M HEOOXOAUMBIC (PU3UUECKHIE 3aKOHOMEPHOCTH;

— HCIIONB30BATh CXEMBI M CXEMaTUUHBIE PUCYHKH H3yUYE€HHBIX TEXHUYECKUX YCTPOUCTB,
W3MEPHUTETHHBIX TPHOOPOB M TEXHOIOTHYECKUX TIPOIIECCOB MPH PEIIEHUH YIeOHO-TIPaKTUYECKIX 3a1ad;
ONTUYECKHUE CXEMBI JUIS TOCTPOSHUS U300paKCHHI B TIIOCKOM 3€pKajie U COOUparoIiel JHH3E,

— TMPHUBOAUTH MPUMEPBI/HAXOAUTH HHPOPMALHIO O IPUMEPAX MPAKTUIECKOr0 HCIONb30BaHUS (PU3NIECKIX
3HAHWH B TIOBCETHEBHOM JKU3HU I o0ecriedeHus1 0e30IMacCHOCTH TIpH 0OpaIieHUH C IPHO0-paMu U
TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3I0POBBS M COOJIOJICHHUSI HOPM 3KOJOTHYECKOr0 ITOBEACHUS B
OKpY>Karolen cpeje;

— OCYIIECTBIIATh TOUCK HHGOpMaUH (PHU3NIECKOT0 COAepKaHUs B ceTH MHTepHEeT, CaMOCTOSTEHHO
(hopMyIHPYs TOMCKOBBIH 3aMPOC, HAXOUTH MYTH OIPECICHHS JOCTOBEPHOCTH MOMy4YeHHONH HHPOPMAaIIUK Ha
OCHOBE UMEIOIINXCS 3HAHUN U JIONOJHUTENbHBIX HCTOUHUKOB;

— HCIOJIb30BATh NP BBHITIOHEHUH y4eOHBIX 3aJJaHUI HAYYHO-TIONYJISIPHYIO TUTEpatypy pu3nueckoro
COJEpkKaHMs, CIPABOYHBIE MAaTEpUAIbI, pECYPCHI ceTH MHTepHET; BIafeTh NpUEMaMH
KOHCIIEKTHPOBaHUS TEKCTa, Mpeodpa3oBaHusl HHPOpMAIMK U3 OTHON 3HAKOBOW CHCTEMBI B APYTYIO;

— Co311aBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAIINH U3

HECKOJIBKUX HCTOYHUKOB (PM3NIECKOTO COAECPKaHUS, TyOIMIHO PEACTABIATh PE3YAbTAThl IPOSKTHOMN TN
HCCIEeI0BATEIBCKON NeATETbHOCTH; IPU STOM IPaMOTHO HCIOIb30BaTh U3YUCHHBIN MOHATUIHBIN anmapat
M3ydaeMoro paszena (M3UKH U CONPOBOKAATH BHICTYILICHHUE MTPE3CHTAIMEH ¢ yI€TOM 0COOEHHOCTEN ayAuTOpUr
CBEPCTHHUKOB.



TEMATHYECKOE

IIJIAHUPOBAHUE
7 KJIACC
No | HaumeHOBaHME pa3/ienioB U TEM NPOrpaMMbl Konuuectso yacos OnexTpoHHbIe (IUPPOBHIE) 00pa30BaTENbHbIE
n/n BCET0| KOHTPOJIbHBIE MPAKTUYECKHUE pecypehl
Paznen 1. ®usnka u €€ posb B MO3HAHUU OKPYXKAIOIIEro MUpa
1.1.| ®usrka — HayKa O IPUPOJIE 2 0 0 https://infourok.ru
https://resh.edu.ru
1.2. | ®usnueckre BETHINHEL 2 0 1 https://infourok.ru
https://resh.edu.ru
1.3 | EcrecTBeHHO- HayYHBIH METO IO3HAHHUSI 2 0 0 https://infourok.ru
https://resh.edu.ru
Wroro no pazneny 6
Paznen 2. IlepBoHada pHBIE CBEICHHS O CTPOSHHUH BENIeCTBa
2.1. | CrpoeHue BerecTna 1 0 0 https://infourok.ru
https://resh.edu.ru
2.2.| JIBMoKeHHE U B3aUMOAEHCTBHE YACTHUIL BEIIECTBA 2 0 1 https://infourok.ru
https://resh.edu.ru
2.3. | ArperaTHbie COCTOSIHUS BEIIECTBA 2 1 0 https://infourok.ru
https://resh.edu.ru
Hroro mo pazgeny 5
Paznen 3. JIpimkeHre U B3aUMOICHCTBUE Tell
3.1.| MexaHuueckoe IBIKCHHE 3 0 0 https://infourok.ru
https://resh.edu.ru
3.2. | Uneprus, Macca, TNIOTHOCTh 4 1 3 https://infourok.ru
https://resh.edu.ru
3.3.| Cuma. Buasl cui 14 1 2 https://infourok.ru
https://resh.edu.ru
Wroro no pazneny 21
Paznen 4. JlaBneHue TBEPABIX TeI, )KUIKOCTEH U Ta30B
4.1.| Hasnenwne. Ilepenava naBiaeHus TBEPABIMH TEIAMM, KUAKOCTAMA | 3 0 0 https://infourok.ru
Y Ta3aMu https://resh.edu.ru
4.2.| JlaBiieHue KUIKOCTH 5 0 0 https://infourok.ru
https://resh.edu.ru




4.3. | AtmocdepHoe naBieHue 6 0 0 https://infourok.ru
https://resh.edu.ru
4.4.| JleiicTBHE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TENO 7 1 2 https://infourok.ru
https://resh.edu.ru
Wroro no pazneny 21
Pasnen 5. PaGoTa u MontHOCTh. DHEprus
5.1.| PaGoTa 1 MOIIHOCTE 3 0 0 https://infourok.ru
https://resh.edu.ru
5.2.| [IpocThie MEXaHU3MBI 5 1 2 https://infourok.ru
https://resh.edu.ru
5.3. | Mexanuueckas SHeprus 4 1 0 https://infourok.ru
https://resh.edu.ru
HWroro o pazueny: 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 11
8 KJIACC
Ne | HamMeHOBaHMeE pa3/ieiioB U TEM MPOrPaAMMBI KomnuecTBo gacos Dnexrponnbie (n(POBHIE) 00pa30BATETBHEIE
n/m BCETO | KOHTPOJIbHBIE MPAKTHYECKHE pecypeet
Pasznen 1. TemnoBeie ABiIEHUS
1.1. | CtpoeHue u CBOICTBa BellleCTBa 7 1 2 https://infourok.ru
https://resh.edu.ru
1.2. | TeroBbIE IPOIECCHI 21 1 1 https://infourok.ru
https://resh.edu.ru
Hroro no pazneny 28
Paznen 2. DnekTpudeckre 1 MATHUTHBIC SIBJICHUS
2.1. | DnexTpuyeckue 3apsabl. 3apsHKEHHBIE TeNa U UX 7 1 0 https://infourok.ru
B3aUMOJIEHCTBHE https://resh.edu.ru
2.2. | TIocTOSHHBIIH SIEKTPUUECKHI TOK 20 2 5 https://infourok.ru
https://resh.edu.ru
2.3. | MarHuTHbI€ SIBJICHUS 6 1 2 https://infourok.ru
https://resh.edu.ru
2.4. | DnekTpOMarHuTHasT WHIYKIIHS 4 0 1 https://infourok.ru
https://resh.edu.ru
Hroro no pazueny 37




PesepsHOE BpeMs

OBUIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME

68

11

9 KJIACC

Ne | HamMmeHOBaHME pa3aeiioB U TEM MIPOrPaMMBbI

KonuuectBo yacos

OnekrpoHHbIe (ITUPPOBLIE)

n/m BCErO| KOHTPOJIbH NPAKTUYECK o0pa3oBaTeNbHEIE PeCYPCHI
bIe paboTHI ne paboThI
Paszgen 1. Mexannueckue sIBIEHUS
1.1.| MexaHu4eckoe JBHXKEHUE B CIIOCOOBI €r0 OIUCaHHUS 10 |1 1 https://infourok.ru
https://resh.edu.ru
1.2.| BsaumozeiicTBue Te 20 |1 1 https://infourok.ru
https://resh.edu.ru
1.3.| 3akoHbI coxpaHeHUs 10 |1 0 https://infourok.ru
https://resh.edu.ru
Hroro no pazueny 40
Paspen 2. Mexaunueckue KoyieOaHus U BOJIHBI
2.1.| MexaHu4ecKkue KoaeOaHus 7 1 1 https://infourok.ru
https://resh.edu.ru
2.2.| MexaHn4eckue BOJIHBI. 3BYK 8 1 0 https://infourok.ru
https://resh.edu.ru
Hroro mo pazgemy 15
Paszen 3. DieKTpOMarHMTHOE MOJIE U AJIEKTPOMArHUTHBIE BOJHBI
3.1.| DNeKTPOMAarHUTHOE MOJIe U ANEKTPOMArHUTHEIEC BOJHEI 6 1 1 https://infourok.ru
https://resh.edu.ru
Hroro mo pazaeny 6
Pasznen 4. CBeToBbI€E IBICHUS
4.1.| 3aKOHBI PaCPOCTPAHCHHUS CBETA 6 0 2 https://infourok.ru
https://resh.edu.ru
4.2.| JIMH3HI ¥ ONITHYECKHE MTPHOOPHI 6 0 2 https://infourok.ru
https://resh.edu.ru
4.3.| PasnoxxeHue 0ENOro cBera B CIEKTP 3 1 2 https://infourok.ru
https://resh.edu.ru
Hroro mo pazgeny 15
Pasznen 5. KBaHnTOBEIE SIBIICHUSA
5.1.| McmyckaHnue ¥ MOTJIONICHNE CBETa aTOMOM 4 0 1 https://infourok.ru
https://resh.edu.ru




5.2.| CrpoeHre aTOMHOTO sipa 6 0 0 https://infourok.ru
https://resh.edu.ru

5.3.| SlnepHble peakuun 7 1 2 https://infourok.ru
https://resh.edu.ru

Hroro no pazneny 17

Paznen 6. [ToBTOopHuTENEHO-0000MIAIOIINE MOTYJTh

6.1.| Cucremaruzanus 1 0000IIEHUE TPEIMETHOTO COICPIKAHUS U OIBITA JeITeIHHOCTH, 9 1 0 https://infourok.ru
pUOOPETEHHOr O MPU M3YYCHUHU BCEro Kypca pu3uku https://resh.edu.ru
Wroro no pazneny 9

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 |9 13




YYEBHO-METOAMNMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JIJI1 VUHEHUKA

7 KITIACC

®dusuka, 7 kiacc/Ilepeimkun .M., UBanoB A.U., AkuinoHepHOE 00IIIECTBO
«M3marenscTBOI IpocBemenme";

8 KJIIACC

®dusuka, 8 xiacc/lIlepeimkun .M., UBanoB A.U., AkunoHepHoe obmiectBo «M3aarenpcTBo
«IIpocselieHue»;

9 KJIACC

®wusuka, 9 xmacc/llepermkna .M., I'ytauk E.M., BanoB A.U., IlerpoBa M.A., AKiinmonepHoe
obmectBo «M3aarenscTBo «IIpocBemieHe;

METOAMYECKUE MATEPUAJIBI JIJIA YUUTEJLA

7 KIIACC

Meroauka ¢pusuku http://metodist.il.ru/

* Kammyc http://www.phys-campus.bspu.secna.ru/

» OOpa3oBaTebHbIN mopTai (uMeercs pasaen «MHpopMaloOHHbIEC TEXHOIOTUU B IIKOJIE))
http://www.uroki.ru/

» JIabopaTopust o0ydeHust pu3nNKe U aCTPOHOMHUH - BEAYIIAs JIA0OpaTOPHS CTPAHBI IO pa3padOTKe TUIAKTHKH
8 KJIIACC

Meroauka ¢pusuku http://metodist.il.ru/

* Kammyc http://www.phys-campus.bspu.secna.ru/

» OOpa3oBaTebHbIN mopTai (MMeercs pazaei « HpopMaloHHbIe TEXHOIOTUHU B IIKOJIE)
http://www.uroki.ru/

» JIabopaTopust o0ydeHust pU3NKe U aCTPOHOMHH - BEAYIIAs JIAOOpAaTOPHS CTPAHBI IO pa3padOTKe TUIAKTHKH
9 KJIACC

Meroauka ¢pusuku http://metodist.il.ru/

* Kammyc http://www.phys-campus.bspu.secna.ru/

» OOpa3oBaTebHbIN opTai (MMeercs pasaen « MHPpopMalMoOHHbIC TEXHOJOTHH B IIIKOJIC))
http://www.uroki.ru/

» JIabopaTopust o0ydeHust pu3nNKe U aCTPOHOMHUH - BEAYIIAs JIA00paTOPHS CTPAHBI IO pa3padOTKe MUIAKTHKH

U OPOBLIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KITACC
https://infourok.ru
https://resh.edu.ru

8 KJIACC
https://infourok.ru
https://resh.edu.ru

9 KJIACC
https://infourok.ru
https://resh.edu.ru
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MATEPUAJIBHO-TEXHUYECKOE OBECITEYUEHUE OBPASOBATEJILHOI'O ITPOIIECCA YUYEEHOE
OBOPYJIOBAHHE

Hoyt6yk

MIPOCKTOP

OBOPYJJOBAHUE JIJ151 [IPOBEJIEHMS IABOPATOPHBIX, IPAKTUYECKHX PABOT,
JJEMOHCTPALIMN

- Hudporas madopaTopus o GUINKE I YIUTEIIS

- Hwudposas nabopaTopus 1o GuMKe 11 yICHHKA

- Becsl Texanyeckue ¢ pasHOBECAaMH

- Komrutexr ayist 1abopaTOpHOro NpakTHKyMa 110 ONTHKE

—  Komrutexr myis 1a00paTopHOro MpakTUKyMa 1O MEXaHUKe

—  Komruiekr myist 1a00paTOpHOro MpakTUKyMa 10 MOJIEKYIISIPHON (PU3UKE U TEPMOTUHAMUKE

—  Komrutekr mist 1abopaTopHOro MpakTUKyMa 110 JJIEKTPUIECTBY (C TEHEPaTOPOM)

- KommnexT ans nzyueHus BO30OHOBISIEMBIX HCTOYHHKOB SHEPTUHU (COTHEYHOM, BETPOBOM dHEPTUH, O1O-,
MEXaHUYECKON U TePMORIIEKTPHUECKOI JHEPreTHKH ):

- KomrmnexT A u3ydeHusi OCHOB MEXaHUKHU, ITHEBMATHKU U BO30OHOBIISIEMBIX HCTOYHUKOB DHEPIUU:

-~ JleMoHCTpalMOHHbIE IPUOOPHI [T0 MEXAHUKE

—  JleMoHCTpanmoHHBIE TPUOOPHI IO MOJIEKYIISIPHOM (PU3HKE U TEIIJIOBBIM SIBICHHUSM.

—  JleMOHCTpalrioHHbIE TPHOOPHI MO AIEKTPOIAUHAMUKE U 3BYKOBBIM BOJIHAM.

—  HemoHcTpanuonnble npuOopsl. ONTHKA U KBaHTOBas PHU3MKa

— JlemoHcTpanuoHHbIe yueOHO-HATIISITHBIC ITOCOOHSI

-~ Komruiekt moprpeToB A opopMiieHns: KaOMHeTa

- Kommiekt 71eMoHCTpaHT

MYHULIMNAJIbHOE BIODKETHOE OBLLEOBPA3OBATE/IbHOE YYPEXXAEHWUE "AHOCKAS1 OCHOBHAS OBLLIEOBPA3OBATEJ/IbHAA LLIKOJIA UMEHU
P.X.KATUPOBA" MEH3EJINHCKOIro MYHULIMMNAJIbHOIO PAMOHA PECMYBJIMKN TATAPCTAH, ®appaxos ®aH3np Xanutosuy, upektop
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