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Paznenl.

HOACHUTEJIBHAS 3AIIUCKA

[Tporpamma 1o ¢u3nke Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30BaHUs COCTABICHA HA OCHOBE
NOJIOKEHUH © TpeOOBaHMH K pe3yabTaTaM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaeparbHOn
paboueii mporpaMMbl Bocriutanusi 1 Konuenuuu npenonasanus yueoHoro rnpeamera «Duznkay.

Copneprkanue IporpaMMsl 1o (pr3KKe HarpaBiIeHO HA POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOLINXCS M OPraHU3aLUI0 U3YYeHUsT (PU3UKU HA JEATEIbHOCTHOW OCHOBE. B
nporpaMMe Mo (U3MKE YYHUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOrOo MpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO k mIaHUPyeMbIM JUYHOCTHBIM U METalpeIMETHBIM pe3ylbTaTaM
0o0ydeHHs, a TaKXKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHuUs.

[IporpamMma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTo marepuana Mo rojiam
oOyueHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IOCIEN0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
o0yJarouuxcs.

[Tporpamma o ¢usuke pazpadboTaHa C LETbI0 OKa3aHHU METOANYECKON TOMOIIU YIUTETIO
B CO3aHUU paboyel MPorpaMMBblI 10 y4eOHOMY MTPEIMETY.

®u3znKa ABISETCS CUCTEMOOOPA3YIOLIUM /IJIsi €CTECTBEHHOHAYUYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLECCOB M SBJICHUH, N3Y4aeMbIX XUMHEH,
Ouonoruel, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSET Haubosee sICHble 00pa3lbl NPUMEHEHHs HAy4HOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUH O MUDE.

OpnHa U3 NaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHuUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TIPaMOTHOCTH M HUHTEpeca K Hayke Yy
o0yJaromuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIOJaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEI0BAHMS,

® UHTEPHPETUPOBATh JAHHBIE U MCIOJb30BaTh HAay4YHBIE OKa3aTelIbCTBA s
MOJTyYEHUs BBIBOJIOB.

[lenn u3yuyeHus (UMK Ha YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OMpPENEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxk1€HHONW pemenneM Komnermn MunncrteperBa npocsemenuss Poccuiicko ®enepanyu
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:

e TpuOOpeTeHHe HWHTEpeca M CTPEMIICHHS OOYYAIOMMXCS K HAyYHOMY H3YYEHHIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4yHOM METOAE TMO3HaHUS U (HOpMHUpPOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



e (opMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU JJIsl PA3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (DM3MKOMH, MOATrOTOBKA K JalbHENIEMy O0yYEHHIO B 3TOM
HalpaBJICHUU.

JlocTikenne STHX Ieneil mporpamMmbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIEro

00pa3oBaHUs 00ECIIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a1a4:

e puoOpeTeHne 3HaHUM O JUCKPETHOM CTPOEHUH BELIECTBA, O MEXAHUUECKUX, TEIIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;

e puoOpeTeHHEe YMEHUN ONUCBHIBATH M  OOBACHATH (PU3MYECKUE SBIEHUS C
UCIIO0JIb30BaHUEM I0JIy4YEHHBIX 3HAHUIA;

® OCBOCHHME METOJOB pEIIECHUs MPOCTEHIINX pPACYETHBIX 3aJad C MHCIOIb30BAaHUEM
bu3nuecKkux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMEHHMH HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOThl U HKCIEPUMEHTAJIbHBIE HCCIIEAOBAHUS C MCIOJIb30BaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

e OcBOEHHME MPUEMOB PabOTH ¢ MH(popMaied (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 M KPUTUYECKOE
OlICHMBaHHE NH(OPMaLINN;

® 3HAKOMCTBO €O cepamu nMpodhecCHOHATHHON NeATeTbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JOCTUKEHUSX (PU3MUECKON HAYKH.

Ha n3yuenue ¢uzuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILEro odpa3oBaHus
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 gacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOPHbIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BbIOOp NMpOBEACHMs J1a00OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIMBUIYAIBHBIX 0COOEHHOCTEH 00yJaromuxcs, CIIMCKA HIKCIEPUMEHTATbHbIX
3aJJaHUH, IpeIaraéMbIX B paMKax OCHOBHOI'O FOCYJJapCTBEHHOT'O 3K3aMeHa 10 (U3UKe.



Pazpea 2.
INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUS

W3yuenue QUMK Ha YpPOBHE OCHOBHOrO 00IIero o0Opa3oBaHMsS HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuarorierocst Oynyt c(hOpMUpPOBAHBI CIEYIOIINE JTNYHOCTHBIE PE3YyIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

- MPOSIBJIICHUE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOMN (Qu3ndeckon
HayKH;

- IICHHOCTHOE OTHOIIIEHUE K TOCTHXKCHHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
poOJIeM, CBA3aHHBIX C IPAKTHYCCKUM TPUMCHCHHEM JOCTHKCHUH (PH3UKH;

- OCO3HAHME BaXXHOCTU MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

- BOCIIPHSITHE ICTCTHUSCKUX KaveCTB (PM3MUECKON HAayKu: e€ TapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 O3HAHMA:

- OCO3HAHHWE IEHHOCTH (DU3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTAa IMO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAXKHEUILIEN COCTABISAIOLIEN KYJIBTYpPHI;

- pa3BUTHE HAYYHOH JTFOO03HATEIHFHOCTH, UHTEPECA K NCCIIEA0BATEIIbCKON IeITeIbHOCTH;

5) dopMupoBanus KyJbTYPbI 310POBbS M IMOLMOHAIBHOI0 0J1ar0NOJTyYHA:

- OCO3HaHHE [IEHHOCTH 0€30MacHOro0 00pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BKHOCTH TIPaBUJI O€30IIaCHOTO TTOBEACHUS Ha TPAHCIIOPTE, HA OPOTaxX, C MIEKTPUIECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

- cpopMHUPOBAHHOCTH HaBbIKA pedIeKCHUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO JKe
MpaBa y Ipyroro 4eJoBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

- aKTUBHOE y4YaCTHE B PEIICHUM MPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aIliy, TOPOAa, Kpas) TEXHOJIOTUYECKOH U COITMAIbHOM HAMTPAaBIEHHOCTH, TPEOYIOITNX
B TOM YHCJIe U GU3HUECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

7) 3K0JIOTUYECKOT0 BOCTIUTAHUS:

- OpHWEHTAIMs Ha TpUMEHeHHWe (U3MYECKUX 3HAHWN U1 pelieHus 3amad B o0jacTu
OKpY>Kalolllel cpe/ibl, INIAHUPOBAHUSI TIOCTYNKOB U OLIEHKU UX BO3MOKHBIX MTOCIEICTBUM JJIs
OKpY>Karollen Cpeibl;

- OCO3HaHHE IMI00ATEHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEeM U MyTeH UX PEIICHHUS;

8) apanTanuu K U3MEHSIOIUMCS YCJIOBUAM COIMAJIBHON U MPUPOIHON Cpebl:

- TOTPeOHOCTH BO B3aMMOJCHCTBHUM NIPU BBINOJIHEHUHW HCCIENOBAaHUN U TPOEKTOB
(bu3MYECKOI HANPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IEATEIbHOCTB;

- TOTpeOHOCTh, B (DOPMHUPOBAHWHM HOBBIX 3HAHWHM, B TOM YHCIE (HOPMYIHUPOBATH HJICH,
MTOHSTHSI, TUTIOTE3HI O (PU3MUYECKUX OOBEKTAX U SIBICHUSX;



® - OCO3HaHUE JNePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DUBHKH;

® - [IJJAHWPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUA;

® - CTPEMIICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, 06H_I€CTBa H 5KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUSA HA OKPYXKAIOLIYI0 CPEAY, BO3MOYKHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOpMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIFOYAIOIIME I[103HABATEIIbHBIC YHUBEpPCAJIbHBIE Yy4YeOHBIC JEUCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE NCUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE T1EHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁnble JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKALUNHU, OCHOBAHUS Ui 0000IIEeHHS
U CPaBHCHUS;

BBISIBJISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccMaTpUBaeMbIX (PaKTax, TaHHBIX U
HAOJIOZICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;

BBbIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3WM IIPU H3YUYCHHUU (1)I/I3I/I‘I€CKI/IX SIBIICHUN U
nmponeccoB, JAcjaTb BbBIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHIAYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENILHO BBIOMPATh CIOCO0 perieHus yueOHol gpu3nueckoit 3aj1aun (CpaBHEHUE
HECKOJIbKMX BapMaHTOB pEILIeHMs, BbIOOp Hambosaee MOIXOAIMEro ¢ y4€ToM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarejbcKue AeiCTBHUA.

HCII0JIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT NTO3HAHNUS,

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECTIOXKHBIA (PU3MUECKUI
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3UUECKOTO SIBICHHUS;

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYYEHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENNLHO  (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MPOBEAEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIIEAOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UYECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh TIPETOIO0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

NPUMEHATh Pa3lUYHBIE METOJbl, MHCTPYMEHTHl W 3alpOChl NpPU TOHCKE W OTOOpe
UH(OPMALIMU WU TAaHHBIX C YIETOM MPeIOKeHHON yueOHOM (hru3ndeckoi 3a1a4u;
aHAJIM3MPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATh MHPOPMAIMIO PA3THYHBIX
BUJOB U (pOPM IPECTaBICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TNpeAcTaBiIeHUs HH(oOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMiy, WHOU
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B Xozae oOCyxJeHus ydeOHOro Mmarepuaia, pe3yibTaToB JabOpaTOpPHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYLIECTBY OOCYKIA€MOM TEMbI U BBICKA3bIBaTh UJIEH,
HalleJIEHHBIC Ha PEIICHUE 3aJaull U MOAep KaHue 01aroxKenaTeIbHOCTH OOICHHUS;
COIIOCTABJISITh CBOM CYXACHUSA C CYXICHMSAMU JPYrMX Y4YacTHUKOB JIMAJOra,
00HapyXHUBaTh pPa3IN4Kie U CXOJCTBO MO3ULUII;

BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOoJIMYHO  NPEACTaBIATh  PEe3yJbTaTbl  BBIIOJHEHHOIO  (U3UYECKOr0  OIbITa
(3KCTIEpUMEHTA, UCCIIEIOBaHMSI, IPOEKTA);

HOHUMAaTh U UCTOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHAUBUYAIbHOM pabOThI IpU
pelIeHUH KOHKPETHON (pu3HUecKoi mpoOIembl;

OPUHUMATh LEJIM COBMECTHOM JEATeJIbHOCTH, OPraHU30BbIBaTh JCHCTBHUS 1O €€
JOCTH>KEHUIO: PACIpPEeIATh POIH, 00CYKAATh MPOLECCH U PE3yJbTaThl COBMECTHOM
paboThI, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBIINOJHATh CBOIO 4YacTh PaOOThI, JAOCTUIas KaueCTBEHHOIO pe3yibTaTra 10 CBOEMY
HaIpaBJICHUIO U KOOPAMHUPYS CBOU JEHCTBUS C APYTMMHU YWICHAMU KOMaH/Ibl;
OLICHUBATh KaYECTBO CBOETO BKJIaJia B OOLIUI MPOIYKT 10 KPUTEPHSIM, CAMOCTOSITEIIbHO
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHUBepPCaJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusauus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOMINX JIJIsl pelieHus
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCS B Pa3IMUHBIX MOAXOAAX MNPUHATHS pEIIeHUH (MHIUBUAYAIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUHN IPyNIon);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3anadd WM IJIaHa
UCCIICIOBaHMUsl C Y4E€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHpOBAaTh MpeAIaraéMble BApUaHThl PELIEHUN;

JienaTh BbIOOp 1 OpaTh OTBETCTBEHHOCTH 3a pPEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATH MPUYUHBI TOCTHKEHUS (HEJOCTUKEHMSI) Pe3YyJIbTaTOB AEITEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (HU3HUUECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, M3MEHMBIIUXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

CTaBUThH ce€0s1 Ha MECTO JAPYrOro YeJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAYYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY NpU peuieHHMH (U3NYECKUX 3aJad WIH B
YTBEPKACHUAX Ha HAYYHBIE TEMBI M TAKOE JK€ IIPABO APYTOTO.



HPEAMETHBIE PE3YJIbTATHI
K xoniy oOyuenus B 7 Kjiacce mpeMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaA JKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

UCIOJb30BaTh MOHATHUA: (U3MYECKMEe M XMMHUYECKHE SBJICHUS, HaOIIOJECHuUE,
SKCHEPUMEHT, MOJIENb, THIOTE3a, CIWHHUIBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSIHMs BellecTBa (TBEPIOE, JKUAKOE, razo00pa3HOE), MEXaHHYECKOe
IBIDKEHUE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MpPSIMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHcTByIOIIas cwia, Jedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOMIAOIINECS COCY/IbI;
pasnuyath sBieHus (auddys3us, TemI0BOe IBMKEHHE YaCTULl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJEICTBUE TeJl, paBHOBECHE
TBEPJBIX TEJ € 3aKPEIIEHHOM OChIO BpallleHUs], iepeiada JaBlieHus TBEPIbIMU TeJIaMH,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JaBlieHHe, IJIaBaHWE TeJ, MpPEeBpaLICHUs
MEXaHUYECKOM 3HEPIUn) MO ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYECKOe SIBICHUE;
pacro3HaBaTh IPOSIBICHUE U3YUYCHHBIX (PH3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4Yucie (pu3nuecKue SBICHHS B MPHPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpHUpPOJE, JEHCTBUE CHIIBI TPEHUS B IPUPOJE U
TE€XHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha XXUBOW OpPraHu3M, IUIaBaHHE pPbIO,
pplUaru B TeJe YeJIOBEKa, MPU 3TOM IMEPEBOIUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHUI;
OINMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUIla TPEHUsl, AaBleHHe (TBEPAOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJa, MeXaHWYeckas padoTa, MOIIHOCTb,
IUIEYO CHJIBbI, MOMEHT CHJIbl, KO3(QHUIMEHT MOJIE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYecKass M MOTEHLHUalbHasl 3HEPIus), MpH ONUCAHUU MPAaBUIBHO TPAKTOBATh
(bu3nuecKnii CMbICI UCOIb3yEMbIX BETMUUH, UX 0003HAUEHUS U TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIMYHHY C
IPYTMMH BEJIWYMHAMH, CTPOUTH TpadUKH H3YyYEHHBIX 3aBUCHMOCTEH (PHU3NUYECKUX
BEJIMYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PM3HUECKUE SIBICHUS U ITPOLIECCHI, HCIIOIb3YsI TpaBHIia
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsiMoit), 3akoH 'yka, 3akoH [lackais, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pblyara (OJ0Ka), «30J0TO€ TMPaBWIO» MEXAHUKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKOW >HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (HDOPMYIHPOBKY
3aKOHa U 3aIIUCBIBATh €0 MAaTEMATUYECKOE BHIPAKEHUE;
00BACHATH (PU3UUECKHE SBICHMUSI, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallul  NPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  MPUUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ OMopoit Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PHU3MUECKUX SBJICHUH, (U3UYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;
pemath pacuéTHble 3agayd B 1-2 1eHCTBHA, WCHOIB3ysd 3aKOHBI M (POPMYIIBI,
CBsI3bIBarOIME (PM3NYECKHUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 331a4H 3alIUChIBATh
KpaTKoe YCJIOBUE, MOACTaBIATH (PU3MUECKHE BEIUYUHBI B (DOPMYJBI U IMPOBOAUTH
pacyéTbl, HAXOAWUTH CIIPABOYHBIC [aHHbIE, HEOOXOAWMBIC JJIS peIIeHUs 3anad,
OLICHUBATh PEATTMCTUYHOCTD MOTYYCHHOH (PU3HUECKON BEINUHHBI,



pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PELIUTH ITPH TOMOIIH PU3NIECKUX METOJIOB,
B OIMCAaHUU HCCJIENOBAHUS BBIACIATH IPOBEpsieMOE MPEANOIoKeHHe (TUIIOTE3Y),
pa3ianyaTh ¥ MUHTEPIPETUPOBATH MOJTYUYCHHBIH pe3yNbTaT, HAXOAUTH OLIMOKU B XOJI€
OTIBITA, JIEJIATh BBIBOJIBI 110 €r0 PE3yJibTaTaMm;

MIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMynaMpoBaTH MPOBEpPSEMBIC MPEANONIOKECHHS, COOUpaTh YCTAHOBKY W3
MPEIJIOKEHHOTO 000PYAOBAHMUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BHIBOIBL;
BBITIOJTHATH NPSIMBIE U3MEPECHHsSI PACCTOSIHHSI, BPEMEHHU, MacChl Tesa, 00bEMa, CHIIBI U
TEMIEPATYpPhl C UCIOJIH30BAHUEM AHAIOTOBBIX W HU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOKa3aHusl TpUOOPOB C YUETOM 33JaHHON aOCOIFOTHOM MOTPEUTHOCTH U3MEPEHHIA;
MIPOBOJIMTH WCCIICIOBAHUE 3aBHUCHMOCTH OIHOW (PM3MUYECKON BEIWYMHBI OT JPYrou C
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJIa OT BPEMEHU JBMIKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TMOBEPXHOCTEH TEJI ¥ HE3aBHCHUMOCTH CWJIBI TPCHHS OT IUIOIIAU
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTU OT YIJIMHEHHUS IMPYKUHBI, BbITAJKUBAIOLIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUH IIJIaBaHUSI TEJ, YCIOBHM pPaBHOBECHUS pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM y4eOHOTO HCCIIEeOBaHMS, COOMpaTh YCTAHOBKY U  BBHITIOTHATH
U3MEpEeHUs, cleaysl MPeIOKEHHOMY IJIaHy, (PUKCHPOBATh PE3yNbTaThl MONTYYCHHOMN
3aBUCUMOCTHU (PU3MYECKUX BEJIUYHMH B BUJIE MTPEAJIOKEHHBIX TaOIUI] U TpadUKOB, Je1aTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTHh BEIIECTBA
JKUJKOCTH W TBEPAOrO TeNa, Cuila TPEHUS CKOJILKEHMs, [aBJIeHWE BO3/ayXa,
BBITAJIKMBAIOIIAsl CWUJIA, JEHUCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAYyS MPEIIOKEHHON
WHCTPYKIMU: TPU BBHITOJTHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBLHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE NCKOMOW BEJIMUUHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyoBaHUEM;

YKa3bIBaTh TPUHIMUIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMNCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIITHECS COCYIbI, OapOMETp, phIvar, MOABHUKHBIN 1
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS M3YYCHHBIX MPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C ONOPOM HAa MX OMHUCAHHUSA (B TOM YHKCIE: MOJUIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCIIONB3Ysl 3HAHUSA O CBOMCTBAaX (PM3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
¢dusznyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TPHUMEPHl (HAaXOAUTh HWHGOPMAIMIO O TMpUMEpax) MPaKTUIECKOTrO
UCTIONIb30BaHUsl (DM3MYECKUX 3HAHWKA B TOBCEAHEBHOW JKM3HHM ISl OOECTIeYeHUS
0€30MacCHOCTH TpH OOpaIleHUd C NPUOOpPaMU U TEXHHYECKUMH yCTpOICTBaMH,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKalollleil cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopmanuu B MHTepHeTe B COOTBETCTBUU C
3a/IaHHBIM IIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUN U IIyTEM CpPaBHEHUS



Pa3IMYHBIX KCTOYHUKOB BBIICIATh HH(DOPMAIHIO, KOTOPAsk SBJSETCS MPOTUBOPEUUBOM
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

WCITOJIH30BaTh MPHU BHITIOJIHCHUH YUYEOHBIX 3aJIaHU HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
(GU3HYECKOTO CO/IePIKaHUSI, CIIPABOYHBIC MAaTEPHAIII, PeCypChl ceTH HTEpHET, BIaIeTh
npuéMaMd KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHusi HHPOPMAIUM M3 OJHOUN
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIIECHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(MOpMAIUU GU3HUECKOTO COJEPIKAHMS, B TOM YHUCIIE IMyOJMYHO JIeIaTh
KpaTKHe COOOIIEHHUS O pe3ybTaTax MPOCKTOB MM YUYCOHBIX MCCICIOBAHUMN, IPU 3TOM
IrpaMOTHO HCHOJb30BAaTh M3yYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COTPOBOXAATh BBICTYIIJICHUE TTPE3ECHTALIUECH;

IIPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB M MCCIECIOBAHUM paclpenessiTh 00I3aHHOCTH B
TPYIIE B COOTBETCTBUH C IMOCTABJICHHBIMU 3a/1a4aMU, CJICAUTH 32 BBHITIOJIHCHUEM TUTaHA
NEHCTBUI, aJeKBAaTHO OIEHMBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aUMOJIECHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh y OOYUaIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIJIMUECKHE M aMop(HBIE Tela,
HACBILICHHBIN ¥ HEHACBILICHHBIN I1ap, BIAXXKHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
110JI€, TPOBOJHUKHU U AUDJICKTPUKH, TOCTOSHHBIN JIEKTPUUECKUM TOK, MArHUTHOE I10JIE;
pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMauMBaHHE, KallWUIAPHbIE SBJICHMS, UCHApEHUEe, KOHJEHCcallus,
IUIaBJIeHWEe,  KpUcTau3anus  (OTBepAeBaHME),  KHUIEHHME,  TeIlulonepenayda
(TEerIONpPOBOJHOCTb, KOHBEKLIMS, W3Iy4YEHHE), DJICKTPU3aLUs Tel, B3aUMOJACUCTBHE
3apsAa0B, ACMCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aWMOJIEHCTBHE
MarHuToB, JEWCTBHE MAarHUTHOIO IOJIS Ha MPOBOAHHK C TOKOM, 3JIEKTpOMarHuWTHas
WHAYKIMS) TI0 ONMCAHHMIO HX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3HUECKUX SIBICHUI B OKPY)KAIOILEM MHpE, B
TOM 4ucie (U3NYECKHe SBICHUS B IPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SIBJICHUSI B TPUPOJE, KPUCTAUIBI B mpupone, uznydenue ConHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, MHEs, CHera,
AIIEKTPUUYECKHE SBJICHUS B aTMOc(epe, SIeKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nojie 3emiu, peid moaocoB, poib MArHUTHOTO MOJIS JAJIS )KU3HU Ha 3eMile, MOJISIpHOE
CUSIHUE, TpPH OSTOM IMEPEeBOAUTH MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBLIEIATh
CYyIIIECTBEHHbIE CBOMCTBA (IIPpU3HAKN) PUINUECKUX SBIICHUM;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (PU3MUECKUE SBJIECHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSAS OSHEPIUs, KOJIMYECTBO TEIUIOTHI, YyJeNbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€lbHAas TEIUIOTa IUIABJICHUS, YAEIbHAs TeIIoTa
napooOpa3zoBaHus, ylAelIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIHMEHT MOJE3HOTO
JeMCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTENIbHAS BIAXKHOCTb BO31yXa, JIEKTPUUYECKHH
3apsizl, CUJIa TOKa, JJIEKTPUYECKOE HaPsKEHNE, COTPOTUBIIEHUE IPOBOIHHKA, YAECIbHOE
COIIPOTHUBIICHUE BEIIECTBA, pa00Ta U MOLTHOCTH JEKTPUUECKOTO TOKA), IIPH OMUCAHUN
NPaBUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCIOIb3yEeMBIX BEMYMH, 0003HAYCHUS U
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eIUHUIBI  (U3MYECKUX BEJIMYUH, HAaXOAUTh (OPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO
(GU3HYECKYI0 BEIMYUHY C JAPYTUMU BEIHYMHAMHU, CTPOUTH TpadUKH H3yYCHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEIUYHH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHUS U TMPOIECChI, HCIOIb3YS
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOEHHUS BEIlECTBa,
MIPUHITUIT CYTIEPIIO3UIINH TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHCHHUsI 3apsia,
3akoH OMma 1151 yyacTka 1emn#, 3aKoH Jxoyns—JIeHa, 3akoH coXxpaHeHUsI SHEPTUH, TIPH
ATOM J1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aMHUCHIBATH €r0 MaTEMaTHYECKOE
BBIPAKCHHE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE M B KOHTEKCTE
CUTYaIIMH MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BhISBIISTH PUYUHHOCIIEICTBEHHbBIC
CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 JOTMYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX
CBOMCTBA (PM3NYECKUX SBICHUM, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUSA 33a4H a1 ChIBATh
KpaTKO€ YCIIOBHUE, BBISBIATH HEJOCTATOK JAHHBIX IJIs PEIICHUs 3aJaud, BHIOMPATH
3aKOHBI U OPMYJIbI, HEOOXOUMEIE IS €€ PeIIeHUS, TPOBOAUTH PACYETHl U CPABHUBATH
MOJTyYE€HHOE 3HauUeHUe (PU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MpoOIEMbI, KOTOPhIE MOXKHO PEIIUTh TIPH TOMOIIN (PU3UUECKHX METOJIOB,
UCIIONb3Ysl ONHCAaHUE HCCIENOBAHMS, BBIIEIATh IIPOBEPAEMOE MPEANOI0KEHHE,
OIICHUBATH MPABUILHOCTh TIOPSJIKA MPOBEICHUS UCCIIE0OBAHUS, I€TIaTh BHIBOJIBI;
MPOBOAMTH OMBITHI IO HAOMIOCHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJICHHMsSI BO3JyXa OT €ro o00béMma,
TEeMIIepaTypbl, CKOPOCTH TPOIIeCcCa OCTHIBAHUS U HATPEBAHUSI TIPU U3TYUYEHUH OT LIBETA
U3Ny4aronie  (Moriaomaroieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUJAKOCTH M IUIOMIAJA €€ TOBEPXHOCTH, OJIIEKTpHU3alUsi Tel H
B3aUMOJICHCTBUE DJEKTPUUYECKUX 3aPsA0B, B3aMMOJICUCTBUE TMOCTOSIHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH MOCTOSIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEGKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIHUpOBaTh MpPOBEPSEeMbIe TPEINONOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO 00OpYyIOBaHUS, ONUCHIBATH XOJ[ OIBITA |
(bopMyTUPOBAThH BHIBOJIBI;

BBITIOJTHSITh TIPSIMBbIE U3MEPEHUsI TEMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CHJIBI TOKA, HAIpPSDKEHUS C HWCIOJIB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3NYECKUX BENUYHMH, CPAaBHHUBATh pPE3yNbTaThl W3MEPEHUH ¢ Yy4E€TOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH MCCIIEOBAHUE 3aBUCHUMOCTH OIHOU (DPM3MYECKOW BETUYHMHBI OT JIPYTod C
UCTIOJIb30BAaHUEM MPSMBIX M3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHHUS MPOBOJHUKA OT
€ro JIJIMHBI, TUTOIIAJAH TOTIEPEYHOTO CEYEHHUS M YJEIbHOTO CONMPOTHUBIICHHS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, HJIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIPHOTO U MapauIeNIbHOTO COEIMHEHUM MPOBOJHUKOB):
IUTAHUPOBATh MCCIICOBAHKE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys
MIpEeIOKECHHOMY TUIaHy, (PUKCHPOBATh PE3yNIbTAThl MOJYYCHHOW 3aBUCUMOCTH B BHJIC
Ta0nuIl ¥ TpadMKOB, JIeJaTh BHIBOJIBI IO pe3yIbTaTaM HUCCIICI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHUs! (DU3MYECKUX BENWYMH (yIENbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTHURIICHHE MPOBOJHUKA, pabOTa W MOIIHOCTh AJEKTPUIECKOTO TOKA):
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IUIAHUPOBaTh M3MEpPEHHs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON HHCTPYKLMY, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

coOuoaTh MpaBWja TEXHUKM Oe30macHOCTH Ipu paboTre ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBUS H3YYEHHBIX IPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb
IIOCTOSIHHOTO TOKA), HCIOJIb3ysS 3HaHUSA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTENBHBIE MPUOOPHI IO
CXEMaM M CXEMaTUYHbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CrOpaHMsl, 3JEKTPOCKOI, PEOcTar), COCTaBJISATh
CXEMBI 3JIEKTPUYECKHX LIeNed ¢ MOCIEOBaTEeIbHBIM U MapauIeiIbHbIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYEHMSI JIEMEHTOB IEKTPUUECKUX LIETIEH;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTIo
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW KM3HHM s 0OECredeHUs
0€30MacCHOCTH TNpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMHU YyCTpoicTBamu,
COXpaHEHMsI 3JI0pOBbsi M COONIONIEHUS HOPM HKOJIOTMYECKOrO TOBEACHUS B
OKpYKaroIlei cpere;

OCYILECTBIIATh MOMCK HHPOpMaLUU pu3nueckoro coaepkanus B IHTepHere, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CpaBHEHMS JTOTOJIHUTEIBHBIX HCTOYHHUKOB BBIIEISATH
MH(pOpMalLIMIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MU MOXKET ObITh HEJJOCTOBEPHOIA;
MCIIOJIb30BaTh NIPU BHINOJHEHUH YYEOHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(bu3NYECKOro co/iep KaHusl, CIIPaBOYHbIE MaTepHUalIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALUM M3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUe YCTHBIE COOOLIeHMs, 00001mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BAaTEIbCKOMN
JEeSITeIbBHOCTH, MPU 3TOM TPaMOTHO HCIOJIb30BaTh M3YYECHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

IpPU BBIIOJHEHUH Y4YEOHBIX MIPOEKTOB M HCCIAEA0BaHUN (U3UYECKUX IPOILIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBHIIOJHEHHEM IIJIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYIIbL, BbICTpauBaTh
KOMMYHHKaTHBHOE B3aMMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyueHust B 9 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIONTUXCST YMECHHIA:

UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCuUéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopmManus (yrnpyras, miacTH4eckas),
TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M Teperpy3ku, LIEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHUYeCKue KonebaHus ¢ BOJHBI, 3BYK, HWHOQPa3BYyK M  yJIbTPa3BYK,
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3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATbHO30PKOCTh, CHEKTPhl HCIIyCKaHWS M TOTJIOIIeHus, anbda, Oeta- M Tamma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SHEPIETUKA,

pa3iuyath SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaJeHUE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEJI, PpEAKTUBHOE JIBUXKEHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHY)KIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JIBM)KEHHE, OTpaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpaXEHHE U NIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IUCIEPCUSI CBETA,
€CTECTBEHHAsI PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYUECHHUS ) 10
ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE
(du3nyeCcKoe SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SBICHUN B OKPYXKAIOMIEM MUpE (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHe4yHOM cUCTEeMBl, PEaKTUBHOE JIBUIKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHUE  SABJIEHUS B  MpUpPOAE, OHOJOrMYecKoe  JEHCTBHUE  BUAMMOIO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHMM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PAJIMOAKTUBHBIX M3JIyY€HHI Ha OpPTraHU3M YEJOBEKa), IPU 3TOM MEPEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTNMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEITMYUHBI (CPEeIHsISI M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CWJIbI, MEXaHUYecKasi padoTa U MOIIHOCTb, MOTEHLIUAJIbHAS HEPTUs Teja, MOJAHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTEHITHATBHAS SHEPTHS CXKATOM MPY>KUHBI, KHHETHYECKas
DHEPrus, MOJHAS MEXaHUUYECKask YJHEPTHsl, IEPUOJ] U YacTOTa KoJeOaHU, ITUHA BOJTHBI,
TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTENb MPETOMIICHUS CPEJIbI),
MIPU OMUCAHWU TPABWIBHO TPAKTOBATh (PU3WUYECKHUI CMBICI WCIIONIB3YEMbIX BEIUYHH,
0003HaYCHHS U €IUHULIBI (PU3NUYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIBI, CBSA3BIBAIOIINE
JTaHHYI0 GU3HUYECKYIO BETUYHHY C IPYTUMH BEJTMUYUHAMU, CTPOUTH IPpaUKH U3YIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SIBICHUS U MPOIECCHI, UCIIONb3Yys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, NMPUHLHUI CYNEPHO3ULIUU CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEeHUs HUMITYJIbCa,
3aKOHBl OTPaXEHUS W TMPEIOMJICHHsS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCCOBOT'O YHCEJI PH SICPHBIX PEAKITUSX, IPU ITOM JIaBaTh CJIOBECHYIO POPMYITUPOBKY
3aKOHA U 3aIlUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

OO0BSCHATh (PU3MYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIEC M B KOHTEKCTE
CUTyallMii  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISIBISATh  NPUUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOi Ha 2—
3 WU3yYECHHBIX CBOWCTBAa (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;
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pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHbI U (DOpMyIbI, CBs3bIBAIOIINE (PU3MYECKHE BEJIMYHHBI: HAa OCHOBE aHajIn3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEAOCTAIONINE MU
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
bu3nYeCcKOil BEIMYNHBL;

pacro3HaBaThb MpoOIEMbl, KOTOPBIE MOKHO PEIINTh PU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIONIb3YSl OINKCAaHUE UCCIIEOBAHMS, BBIACNATH IPOBEPSEMOE MPEANONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH TMOpSIKA IPOBEIEHUSI HCCIEAOBAHUS, JeNaTh BBIBOJBI,
MHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOACHUI U OIBITOB;

MPOBOAMTDH OMBITHI MO HAONIOICHUIO (PU3NYECKUX SBIICHUN WM (PU3NYECKUX CBOHCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuo/ia KojiebaHuil MpyKMHHOTO MasITHUKA OT MAacChl rpy3a U KECTKOCTH TPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY bl MaJIbIX KOJIeOaHU, MPSIMOIMHEHHOE pACIIPOCTPaHEHUE
CBETa, Pa3ioKeHHe OEeI0oro CBeTa B CIEKTP, U3yUeHUE CBOMCTB H300paKeHUs B IIIOCKOM
3epKajie U CBOWCTB M300pa)keHUs TpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHHE
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIIEKTPOB M3JIYYEHHs): CaMOCTOSITEIbHO CcOoOMpaTh
YCTaHOBKY U3 H30BITOYHOTO Habopa 00OpyIOBaHMs, OMHCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOAMMOCTH CEPUI0 MPSMBIX W3MEPEHUH, OINpenenss cpenHee
3HAYCHHE H3MepseMON BenWYMHBI ((POKYyCHOE pacCTOsIHUE COOUpAIONIe JIMH3BI),
000CHOBBIBaTh BBIOOp criocoba nu3mepeHus (M3MEpUTEIHLHOTO MTPUOOpPa);

NIPOBOJUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIUYHMH C HCIOJIH30BAHUEM
NPSMBIX H3MEPEHHUH (3aBUCUMOCTB ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HauaJIbHOM CKOPOCTH, Meproia KoneOaHHi MaTeMaTHYeCKOro MasiTHUKA OT JAJTUHBI
HUTH, 3aBUCUMOCTH YIJla OTPaXXEHUs CBETa OT YIJia MajJieHus M yria npeioMJIeHUs OT
yIiia MajieHus1): MJIaHUPOBATh HMCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpATh YCTaHOBKY,
(GUKCUPOBATh pPE3yIbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX BEIWYUH B BHJIE
TaOIMI U TpaUKOB, AeTaTh BBIBOABI 110 pe3yJbTaTaM HCCIIeIOBAHHUS;

NPOBOJUTh KOCBEHHBIC H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKUHBI, KOXPPHUIMEHT TPEHHUs] CKOJIbKEHHUs, MeXaHudeckas pabora U
MOIITHOCTb, YAaCTOTA U IMEPHO/I KOJIeOAHNIH MaTEMAaTUIECKOTO U IPY>KUHHOTO MasITHUKOB,
onTHYeCKas Cuwia coOuparome JMH3bl, pPaJuOaKTUBHBIM (OH): MIaHUPOBAThH
U3MEpEeHusi, coOUpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH H3MEPEHUs,
clleys MpeI0KEHHOM MHCTPYKIIUH, BBIYUCIISATH 3HaU€HUE BETMYMHBI U aHAIN3UPOBATh
MIOJTy9YCHHBIC PE3YIIBTATHI C YIETOM 33JJaHHOM IMOTPENTHOCTH U3MEPEHHUH;

coOioiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
0o0opyIoBaHUEM;

pa3nnyaTth OCHOBHBIE NPHU3HAKK H3YYEHHBIX (U3NYECKUX MOJENEH: MaTepuanbHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM HMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOJIENIb ATOMA, HYKJIOHHAst MOJIENIb aTOMHOTO SIpa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOPON HA UX OMHMCAHUs (B TOM YHCIE: CIIUIOMETP, JATYUKH MTOJIOKEHUS,
pacCTOsHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmapaT, ONTUIECKHIE
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CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (YM3NYECKUX SIBIICHUI U HEOOXOIUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENBHBIX MPHUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBI JUIsl OCTPOEHUS U300paKEHUN B IUIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMH B TIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30I1aCHOCTH MpH OOpalleHud C NpUOOpaMU M TEXHUYECKUMH YCTpOICTBaMu,
COXpaHEHMsI 370pOBbsi M COONIOACHHS HOPM 3KOJOTMYECKOrO IIOBEJIEHHUS B
OKpYKaroIleH cpese;

OCYIIECTBIIAATh MOMCK HMH(POpManuu (¢(u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHMPYsl TOMCKOBBIM 3alpoC, HAXOMUTh IIYTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHIIOJHEHUU YUEOHBIX 3a/laHM HAyYHO-IIOMYJSPHYIO JINTEpaTypy
(U3UYECKOT0 CO/IEP KAHUSL, CIIPABOYHbIE MaTepHUaJIbl, pecypchl ceT IHTepHeT, BIajeTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HAa OCHOBE HH(OPMALIUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, MYOJIMYHO MpPEeJCTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIIEI0BATEIbCKON NEATEIBHOCTH, IIPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar H3y4yaemoro pasjena (pusuku u
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEpPCTHUKOB.
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Paznea 3.
COJAEP/KAHUE OBYYEHUA
7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBineHus npupozasl. OU3NYECKUE ABICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HpUOOPHI.
ITorpemnocTs M3MepeHuil. MexayHapoiHas CUHCTEMAa €IUHHII.

Kak ¢usmuka u apyrue ecrecTBeHHbIe HAayKH H3ydaroT Npupony. EcrecTBeHHOHay4HBbI
METOJ IO3HaHMA: HaOJIIOJEHUE, ITOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBWKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaeMoro spieHus. OmnucaHue
(u3NYECKUX SIBICHUHN C IIOMOILBIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue npudOpsl U NpoUEeAypa NPSAMbIX U3MEPEHUN aHAJTOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue LEHbI JeIEHUs LIKAIbl U3MEPUTEIBHOTO Nproopa.

W3mepenne pacCTOSTHUM.

N3mepenne 06bE€Ma KUIAKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoB MalbIX TEN.

W3mepenue Temmeparypbl MpH IMOMOLIM KUAKOCTHOTO TEpMOMETpa M JaTydKa
TEMIIEPATYPHI.

uAsWN

6. IlpoBeneHue wuccieqoBaHUsS MO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIAPUKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIe, 4YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBmxenue dactui BemiecTBa. CBA3b CKOPOCTH JBUKEHHS YacCTUI[ C TEMIEpaTypoOu.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeicTBHe dYacTHI] BEMIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHpleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(KpuCTaITMYECKUX) Teld. B3auMOCBs3h MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO TBUKECHHUS.

2. HaGmoaenue nuddysun.

3. HaGmionenue siBieHUi, OOBSICHSIOMMXCS MPUTSHKEHUEM WU OTTAKMBAHUEM YacCTHI]

BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbIThl O HAOIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl MO 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.
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Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBHE TeJl.

Mexannueckoe JABWXKEHUE. PaBHOMepHOe M HepaBHOMEpHOe JBuKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBMXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsi3b
MJIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BEIIECTRA.

Cwia kak XxapakTepucTuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U criia TsbkecTH. Cuiia TSXKeCTH
Ha Apyrux mianetax. Bec tena. HeBecomocTs. CrioxeHue Cuil, HalpaBJICHHBIX MO0 OJHOMN MPSIMOiA.
PaBHonelictByromas cui. Cuiia TpeHust. TpeHue CKOJIbXKEHUsl U TPEHUE MoKos1. TpeHue B npupojie
1 TEXHHKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCcKOro JBUKCHHS Tea.

2. H3mepeHue CKOPOCTH NPSIMOJIMHEUHOTO IBUKEHUS.

3. HaGmroneHue siBneHUS MHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHH TEIl.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHON MPSMOH.

.]Iaﬁopamopubte padomol u onvimul.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOIO JABIIKEHUS (LIapuKa B KHUJIKOCTH, MOJENN
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

2. OmpexneneHue cpelHed CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapHKa [0 HAKJIOHHOMN
IJIOCKOCTH.

3. OmnpezneneHue IIOTHOCTH TBEPIOTO Tea.

4. OnBIThbl, AEMOHCTPUPYIOILINE 3aBUCUMOCTh pacTsDKeHHs (AedopMariui) Npy>KUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbITHL, AEMOHCTPHUPYIOUINE 3aBUCUMOCTh CHIIBI TPEHUSI CKOJIBKEHHS OT Beca Tella |
XapakTepa COMPUKACAIOIIMXCS TOBEPXHOCTEM.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbBIIEHNS U YBETHYEHU JaBieHus. [laBnenue raza. 3aBUCUMOCTb
JIaBJICHUS Ta3a 0T 00bEMa, Temrieparypsl. [lepenada naBneHus TBEPABIME TEIAMHU, )KUIKOCTIMHU U
razamu. 3akoH Ilackans. IlHeBMaTHueckue MammHbl. 3aBUCUMOCTH JABJICHUS MKHJIKOCTH OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmarommecss  cocyabl.  ['mapaBindeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
aTMOC(EepHOro JaBJCHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(epHOTO JTaBJICHHUS.

JleticTBHE )XKUJIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhI.

[lepenava naBieHUs )KUIKOCTHIO U Ta30M.
Coo0maronyecs: CoCy/bl.
I'mppaBamyeckuit mpecc.

i wnNe

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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6. 3aBUCHMMOCTb BBITAJKUBAIOIIEH CHIBI OT OO0BEMA NOTPYXKEHHOW YacTH Tela U
IJIOTHOCTHU KUIKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECCHEHHOM KUJIKOCTH.

8. VYcioBue IUIaBaHMs TeJ: IUIABAHWE MWJIM IIOTPYKEHHE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimeol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOTpyKEHHOH B JKUIKOCTh
4acTH TeJa.

2. OmnpeneneHue BBITAJIKUBAIOUIEH CHJIbI, JEHCTBYIOLIEH Ha TeNo, MOTPYXKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLLEH CHIIbIL, ACHCTBYIOIIECH HA TEJIO B KUAKOCTH,
OT Maccsl TeJna.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOLIEH CHIIbI, TEHCTBYIOIIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMA MOrPyKEHHOHN B KUAKOCTb YacTU TeJla U OT ILIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHHE JIOAKW MW OIpEACIeHHE €€
Ipy30I10ABEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JDHeprusi.

Mexannueckasi pabota. MOITHOCTb.

[TpocTble MeXaHU3MBI: pblyar, 6JI0K, HaKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHue mnpaBuiIa paBHOBECHs pblyara K OJOKy. «3osoToe mpaBmio» MexaHuku. KIIJ]
IPOCTHIX MEXaHU3MOB. [IpocThie MEXaHN3MBI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Knnernueckas 1 noreHuuanbHas sHeprus. [Ipespaienue ogqHoro
BHJIa MEXaHUYECKOW YHEPTUH B IPYroi. 3aKOH COXPaHEHMsI DJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuvie padbomot u onvimol.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. Usmepenune KIIJI HakTOHHOM MIIOCKOCTH.

4. N3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPIUH.

8 KUIACC

Pa3nen 6. TenioBbie iBJIEHMS.

OCHOBHBIE TTOJI0KEHUS MOJICKYJIIPHO-KUHETUUECKOU TEOPHUHU CTPOEHUS BelecTBa. Macca u
pa3Mepbl aToMOB M MOJEeKyJd. OmbIThl, MNOATBEPKIAIOIIME OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOro COCTOSIHHM BemecTBa. Kpucrammnueckue u
amopdusie Tena. OObsICHEHWE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KMHETHUECKON Teopuu. C(CMauuBaHME M KalWJUIApHBIE SIBIEHHA. TerioBoe
pacUIMpEHHE U CXKaTHE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIUJIOBOTO JABMXKEHHUS YacTHIIL.
Bryrtpennsis sneprusi. CriocoObl H”3MEHEHHs BHYTPEHHEH YHEPTUHU: TETUIONEpe1ada U COBEpIICHNE
paboThl. Buas! Teronepenayu: TEMIOMPOBOAHOCTb, KOHBEKIIUS, U3JTYICHHE.
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KonnyecTtBo TenmnoTel. YienpHas TEMIOEMKOCTh BelllecTBa. TeIIOOOMEH M TEIIoBOE
paBHOBeEcHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBineHue M oTBepAeBaHUE KPUCTAIIIMYECKHX
BEIIECTB. YAenbpHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenne. VYpaenbHas Ttemnora napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CTOPaHMSL.

[Mpunmunsr  pabotel TermoBbix aBurareneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIIU U 3aILUTa OKPYKAIOLIEH CPEbl.

3aKOH COXpaHEHMsI U IIPEBPALLCHNS SHEPTUH B TEIUIOBBIX IIPOLECCaXx.

Hemoncmpayuu.

HabGmtonenne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
HaOnronenue siBneHu cMauuBaHMsI U KaIWUISIPHBIX SBJICHHH.
HaO0nroeHue TerinoBoro pacuMpeHus Tell.
W3MmeHeHue naBiieHus ra3a pyu U3MEHEHUN 00bEMa U HarpeBaHUM WM OXJIaKICHUH.
[TpaBuiia u3MepeHus TEMIIEpaTyphl.
Buae! Tenonepenayn.
OxJnaxJieHue Ipu COBEPLIEHUN PaOOTHI.
HarpeBaHue npu coBepiieHnn paboThl BHEIIHUMH CHUIIaMHU.
. CpaBHEeHUE TEMIOEMKOCTEHN pa3InYHbIX BEIIECTB.

LN WDNPE

[
= O

. HaOmroienme kureHust.

=
N

. Habnronenue noctossHCTBa TeMnepaTypsl IPH TUTABJICHHH.

13. Mojenu TemIOBBIX ABUTaTeNIei.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI O OOHAPYKEHUIO NEHCTBUS CHUJI MOJICKYJISIPHOTO TPUTSKEHHUSI.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OMBITHI 110 HAOJIOACHHUIO TEMJIOBOTO PACITUPEHUS Ta30B, JKUIKOCTEH U TBEPBIX TEI.
Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIIpHIIA.

OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIAKICHUS.

e W

6. IlpoBepka THMIOTE3bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphI.
7. HaOmroneHne n3MeHEHUs BHYTPEHHEH SHEPTUU Tejla B pe3yibTaTe TEIUIONepenadn U
paboThl BHEITHHUX CHIL
8. HccnenoBanue sBJICHUS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsYel BOIBI.
9. OmpeneneHrue KOJUYECTBA TEIUIOTHI, IOJYYCHHOTO BOJIOM MpU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIUITHHAPOM.
10. Onpenenenue yAaeabHON TEMITOEMKOCTH BEILIECTBA.
11. MccnenoBanue npolecca UCIIapeHus.
12. OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3/IyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJICHUS JIbJA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
DnekTpusanusd Tei. JBa poaa 3JIeKTpuYecKuX 3apsaoB. BzaumoaencTBue 3apsyKeHHBIX TE.
3akoH KynoHa (3aBUCUMOCTb CUJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsiioB U
paccTOsTHUS MEX]y TEIaMH).
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Onektpuueckoe nosie. Hanpsok€HHOCTD anekTpudeckoro nojis. [IpuHuun cyneprno3unun
IIEKTPUYECKUX I0JIeN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoMa. IIpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS 3JIEKTPUUECKOro TOKa. VcTouHukum
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOe, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax.

Onexktpuueckasd uenb. Cuna Toka. JnekTpuyeckoe HampspkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTKa LEeMH.
[locnenoBarenpHOE U MapaieIbHOE COETMHEHUE IPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3/IEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U TIOTPEOUTENHN AIIEKTPUIECKON 3HEpruH B ObITy. KOpoTKOE 3aMBIKaHue.

[locTostHHble MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MarHUTOB. MarHuTtHoe moJe.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )ku3HU Ha 3emuie. OnbIT Dpcrena. MarautHoe noiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TIPOBOJHUK C TOKOM. OJEKTpOJABHUraTeslb IOCTOSSHHOro Toka. lcnonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHne 3neKTpoMarHuTHOM  uHAyKuuu. IlpaBuno  Jlenna.
OnektporeHeparop. CrocoObl TOJYYEHHS JJICKTPUUYECKOW DHEPruu. ODIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

OnexTpu3anus Tell.

JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IEKTPOCKOIIA.

DIIeKTpOCTATUYECKAs UHTYKITHS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.

[TpOBOAHMKH U TUDIIEKTPUKH.

MonenvpoBaHu€e CUIIOBBIX JIMHUHI 3JIEKTPUYECKOTO MOJIS.

N cTouyHNKM TOCTOSIHHOTO TOKA.

WK Nk WN R

JleficTBHS 2EKTPUYECKOTO TOKA.
. DIIEKTPAYECKUI TOK B )KHJIKOCTH.
. 'a30BBblii pa3psn.
. I3mepeHue Cuilbl TOKa aMIIEPMETPOM.
. I3MepeHne dIeKTpUYECKOr0 HaIIPSKEHUST BOJIBTMETPOM.
. PeoctaT u MmarasuH conpoTUBICHUN.

[
= O

[ T N S =
b WN

. BSaHMOHeﬁCTBHe IIOCTOSHHBIX MAarHuToOB.

=
(o)}

. MosenupoBaHue HEBO3MOXKHOCTH Pa3/CIICHHsI OJTOCOB MarHUTa.
. MozenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoO€ 1moJie ToKa. JJIEKTPOMArHHUT.

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

. I/ICCJIGI[OBaHI/Ie SABJICHUA BHCKTpOMaFHHTHOﬁ I/IHI[yKI_[I/II/I.

N N NN R R
W N P O O 0 N

. OnpiTel Dapanes.

N
H

. 3aBUCUMOCTD HaIlpaBJICHHUA UHAYKIITMOHHOI'O TOKA OT YCHOBI/II\/'I €0 BOBHUKHOBCHUSL.
. DIIeKTpOreHepaTop NOCTOSTHHOTO TOKA.

N
2]
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Jlabopamopnwvie padbomot u onvimeol.

OMnBITH O HAOTIOICHUIO JIEKTPU3AIMYU Tl MHAYKIIMEH U TIPU CONIPUKOCHOBEHUMU.
HccnenoBanue qeHCTBUS SJIEKTPUIESCKOTO TOJIS HA MPOBOIHUKH U AUATICKTPHKH.
COopka u IpoBepKa padOTHI IEKTPUIECKOH IETH MTOCTOSIHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

H3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHUS

oA wWwNPRE

pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOIIHME  3aBUCUMOCTb  3JEKTPUYECKOIO  CONPOTHUBIICHUS
IIPOBOJIHHKA OT €0 JUIMHBI, IJIOMAIU IIONEPEYHOT0 CEYEHH U MaTepHaIa.

8. IlpoBepka npaBuiia CiI0KEHUS HANPSYKEHUH NIPU MOCIEI0BATEIIbHOM COEAMHEHUH JBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia Jyuisi CUIIBI TOKA IIPU MApaUIEIIBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOThI AIEKTPUUECKOIO TOKA, UYILErO YEPE3 PESUCTOP.

11. OnpeneneHne MOIHOCTH 3JEKTPUUYECKOT0 TOKA, BbIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILLETO YEPE3 JAMIIOUKY, OT HAIIPSDKEHUS Ha
HEH.

13. Onpenenenue KIIJ] narpeBaTens.

14. MccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. 3yyeHre MarHuTHOTO IOJIsI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JeIeHuN.

16. HccnenoBanue AEMCTBUSA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENKY.

17. OneIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBHS KaTyIIKU ¢ TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3ydeHne neicTBHSI MAarHUTHOTO ITOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITEl 10 MCCIEAOBAHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEIOBAaHUE
VM3MEHEHUH 3HAYEHNUs U HaIlPaBJIEHUS NHIYKIIMOHHOTO TOKA.

9 KIIACC
Pa3nes 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMXKeHue. HepaBHoMmepHOe
npsiMoiuHeiiHoe aBmkeHue. CpenHssi U MTHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHOe ABMkeHne. CBoOoaHoe naaeHue. OnbIThI
lanunes.

PaBHOMepHOE JBWXEHHE MO OKPYXKHOCTH. [lepuon m yactora oOpamenus. JluHeitHas u
yriaoBasi cCKopocTu. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

IlepBbiit 3akoH HeroToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cujla TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUS.
JBmxenue manet Bokpyr Connna. [lepBas kocmuyeckas ckopocTs. HeBecOMOCTh 1 neperpy3KkH.
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PaBHOBecue marepuaabHON TOUKH. AGCONIIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3meHenue umnysnbca. Mmmynbe cunbl. 3aKOH COXpaHEHUs WMITYJbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIun

u pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TEjia, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIH.

IToTrenumanpHas dHeprus cxxaroil npyxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HalGmroneHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUU IBMXKEHMS OJHOTO M TOTO K€ Tela OTHOCUTEIIbHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSIMOIMHEWHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKCHHUS.

5. HaOmoneHue nBUXeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTEJIbHO KaOUHEeTa (PU3HKH.
3aBUCHUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IeUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHune paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TeIl.

9. H3smenenwue Beca Teia IIpU YCKOPEHHOM JBUYKEHUU.

10. IIepenavya nmmysbsca Ipu B3aMMOJICHCTBUM TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3AUMOAECHCTBUU TEJI.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHHe UMIyibca Ipy abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGmroieHNe peakTUBHOIO JBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUH pU CBOOOJHOM A ICHUH.

16. CoxpaHeHne MEXaHUYECKOW SHEPTHH NPH JABM)KEHUU TeJla MO/ IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoncTpyupoBaHMe TpakTa I pa3srOHAa M JAJIbHEHIIET0 PaBHOMEPHOIO JBHKECHUS
IApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHUS IapHUKa 0
HAaKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla NP PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOM
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTe3bl: €Ciu MPU PaBHOYCKOPEHHOM JBHKEHUH 0€3 Ha4aJIbHOI CKOPOCTH
IIYTH OTHOCATCS KAK PSJL HEYETHBIX YNCEN, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUs CKOJIBKEHHsS OT CHUJIbl HOPMAJIBHOIO
JIaBJICHUS.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOIBKCHHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.

9. OmnpeneneHnie pabOThl CUJIBI TPEHUS TPH PABHOMEPHOM JBM)KCHUH Tela 110

TOPU30HTAIILHON ITIOBEPXHOCTH.



22

10. Onpenenenne pabOThl CUJIBI YIPYrOCTH MPU HOIBEME TIpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. i3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexanuyeckne KoJjie0aHUs U BOJHBI.

KonebartenbHoe npuwxenue. OCHOBHBIE XapaKTEPUCTHKU KoOJIeOaHMI: MEepHoJ, 4acToTa,
aMmIuTyna. Marematudyeckuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum mnpu
K0JIe0aTEIIbHOM JIBFKCHUH.

3aryxarwmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpoponpHble U nonepeyHbie BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM TEJE, CEICMUYECKNE BOIHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxxenue 3Byka. IHGpa3ByKk U yiIbTpa3ByK.

Hemoncmpayuu.

1. Habmronenue xoynebaHuii Te Mo 1eHCTBUEM CHIIbI TSYKECTH U CUIIBI YIIPYTOCTH.
2. HaGmropenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HalGnronenue BEIHYXACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHHe MpoAO0IbHBIX U MONIEPEUHBIX BOJIH (Ha MOJIEIH).

5. HabGmoneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTU4ecKui pe30HaHC.
Jlabopamopuvie padomol u onvimel.
1. Ompenenenune 4aCTOTHI M NEPHOA KOJIEOAHUH MaTeMaTUYeCKOr0 MasiTHUKA.
2. OmnpezaeneHue 4acTOThI U NEepHOJa KOJeOAaHUN MPY)KMHHOT'O MasiTHUKA.
3. HccnenoBanue 3aBUCHMMOCTH IepHoja KosieOaHUI MOJBELIEHHOIO0 K HUTH Ipy3a OT
JUIUHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH IEPHUOJA KOJEOAHUM MPYKUHHOIO MAasgTHHUKA OT MaccChl
rpysa.
5. ITlpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHWI Tpy3a, MOABEMICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTD MIEpH0/1a KOJIEOAHUH NPYKUHHOTO MasiTHUKA
OT Macchl I'py3a U )KECTKOCTH MPY’KUHBL.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Paszpnen 10. DnekTpoMarHuTHoOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DONEeKTpOMarHUTHOE TMoJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31€KTpOMarHuTHBIX BOJIH. Mcrionb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoNCTBa NEKTPOMATHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. V3y4yeHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C HIOMOIIBI0 MOOMIIBHOTO TeNe(OHa.
Paszpnen 11. CBeToBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsiMonuHEtHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.
ITpenomnienue cBera. 3akoH IpeaoMiieHus cBeTa. IlolHOe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.
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Jlunza. Xox nydedt B numH3e. Omnrtuyeckas cucrema (oroanmnapara, MUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cuctema. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxenne 6enoro csera B criektp. OnbiTel HptoTona. CiiokeHue CrieKTpajabHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

©END VA WN e

[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.

OnTuyeckuii CBETOBOL.

Xox mydeil B cobuparolieii 1mH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tonryuenue n300paxeHUil ¢ MOMOILBIO JIUH3.

. [punnun neiictBus ¢oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopens riaaza.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. [Tomyuenue 6em10ro cBeTa MPH CIOKEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamopnwsie padbomot u onvimol.

1.
2.
3.

No uwuv s

HccnenoBanme 3aBUCUMOCTH yTJIa OTPaKEHHUSI CBETOBOTO JIyda OT yIJia TaIeHHs.
N3yueHne XxapaKTepUCTHK H300paKEeHUS TIPeIMETa B IIIOCKOM 3epKaie.

HccnenoBanue 3aBUCUMOCTH YIjla MPEJIOMIIEHUSI CBETOBOI'O Jiy4ya OT YIJla MajeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OMnBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnBITHI MO BOCHPUATHIO 1IBETa MPEIMETOB NMPU UX HAONIONEHUU 4Yepe3 I[BETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanToBble siBJIeHHUS.
OmneiTel Pesepdopaa u nmnanerapuas mojenb aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oeta- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyxnonnas wMopens aromHoro sgpa. Hsorombsl. PagnoaktuBHble mnpeBpaimeHus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsA0BOTO0 U MAacCOBOTO YHCEN. DHEPIUs CBS3U
aTOMHBIX saep. CBs3b Macchl M SHEpruu. Peakuyu cunTes3a u aenenus saep. MicrouHuku sHeprun
CounHua u 3BE31.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

=

e WwWN

CrHeKTpbl U3J1y4€HUs U TOTJIOIIEHNUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnekTp Bogopoaa.

Hab6nronenue tpexoB B kamepe BuiibcoHa.

PaboTa cuéTrunka HOHU3UPYIONTUX U3TyUEHUH.

. Perucrtpauus usnyyeHus NpupoIHbIX MUHEPAJIOB U IPOLYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1.

Ha6JIIOI[CHI/Ie CIJIOIIHBIX M JIMHEHYATBIX CIICKTPOB U3JTYUCHUA.
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2. HccnenmoBanue TPEKOB: HM3MEpPEHUE DHEPTUM YAaCTULBI 1O TOPMO3HOMY MYTH (IO

dboTorpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpHUTENHEHO-000011IAIOIINI MOY/Ib ITPEIHA3HAYEH [Tl CUCTEMATHU3alMK U 000011IeHUs
MPEIMETHOTO COACPIKAHUS U ONbITA ACSITENbHOCTU, TPUOOPETEHHOTO MPH U3yYEHUH BCETo Kypca
¢u3uKy, a TakKe JUIsL TIOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY SK3aMeHy MO (U3UKe s
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeIMeT.

IIpu u3yuyeHnn JaHHOTO MOYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IE€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTHIXKEHHE TMPEIMETHBIX M MeTalpeIMeTHBIX
IUIAHUPYEMBIX Pe3yJlIbTaTOB OOYy4eHHUs, (OPMHPYETCS E€CTECTBEHHOHAY4YHAass TI'PAMOTHOCTD:
OCBOEHHUE Hay4YHbIX METOJIOB UCCIIEIOBAHMSI IBJIEHUI IPUPOABI U TEXHUKHU, OBJIa/ICHUE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTYUCHHbIC 3HAHUSI, pellaTh 3aaui, B TOM YHUCIIE
KaueCTBEHHbBIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIMATBHO AEATEIbHOCTHBIA XapakTep JAHHOTO pa3jea peaiu3yeTcs 3a CYET TOro,
YTO 00YJaroIIuecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (DM3HUYECKUE SIBICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MOBCEIHEBHOMN KU3HU;

MCIIOJIb30BaTh HAayYHbIE€ METOJbl MCCIEAOBaHUSA (PU3NYECKUX SIBJICHHM, B TOM 4HCIE AJIS
MPOBEPKHU TMIIOTE3 U MOTYUEHHS] TEOPETUUECKUX BBIBOJ/IOB;

OOBSICHATh HaydHblE€ OCHOBBI Hamboyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, IPaKTUYECKOTO UCIIOJIB30BAHUS PA3IMYHBIX MICTOYHUKOB SHEPTUH HA OCHOBE 3aKOHA
IIPEBPAIEHHs] U COXPAaHEHMsI BCEX U3BECTHBIX BUJOB SHEPTUU
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Paznen 4
TEMATHUHYECKOE INIAHUPOBAHUE
7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hamvenonarue IL1aHupyembIe (uudposbie)
w/n pa3/1esioB U TeM Beero Kourpoabnbie IIpakTnueckue o 6pasoBzf)Tye.115Hme 06pa30OBATETBHEI
NMPOrpaMMbl padoThI padoTbI *
pe3yJabTaThl pecypceel
Pa3nes 1. ®usuka u e€ posib B IO3HAHMHN OKPY:KAKOIIEro MHUpPa
11 dusnka - HayKa o 2 Bbu6moreka [JOK
IPHUPOJIE https://m.edsoo.ru/7f416194
12 duzndeckue 2 1 bubnuoreka [{OK
BEJTUYHHBI https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN 2 1 Bbu6moteka [JOK
METO/ ITO3HAHUS https://m.edso0.ru/7f416194
Wroro mo paszneny 6
Pa3nea 2. IlepBoHauasibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 Crpoenue BeniecTa 1 bubmorexa [IOK
https://m.edsoo0.ru/7f416194
2.2 iiiﬁzl;igfmﬂe 2 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
YaCTHI] BEIIECTBA
23 ArperatHble 2 bu6muoreka [JOK
COCTOSIHUS BEIIECTBA https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Pa3nen 3. /IBu:xeHue u B3auMojieiicTBUE TeJl
31 Mexaandeckoe 3 but6mmoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/7f416194
39 Wueprus, macca, 4 1 but6mmoreka [IOK
IUIOTHOCTb https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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3.3

Hroro no pazneny

Cuia. Buner cun

14 1
21

2

bub6nmoreka [IOK
https://m.edsoo.ru/7f416194

Pa3znea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
[asnenue. llepenaua
41 JTABJICHUS TBEPIBIMU 3 bub6nmoreka [IOK
TeJIaMH, KUIKOCTSIMU https://m.edso0.ru/7f416194
1 razamu
bu6nunorexa LIOK
4.2 Hlapnerue xukoctn S https:// m.edscL)E).ruﬂf416194
43 ATmochepHoe 5 Bbu6moreka [JOK
JaBIICHHE https://m.edsoo.ru/7f416194
JleficTBUE KUIKOCTH
44 ¥ rasza Ha 7 1 3 bubnunoreka LIOK
NOTpyXEHHOE B HUX https://m.edsoo0.ru/7f416194
TEJo
Hroro no paszneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoteka IIOK
51 Pabora u mommoCTe 3 1 https://m.edscﬁ).ru/7f416194
bubnmorexa LIOK
5.2 HpocTsie MexanH3MbI S 1 https:// m.edsc])_E).rUIYf416194
53 Mexaandeckas 4 1 1 but6mmorexa [IOK
SHeprus https://m.edso0.ru/7f416194
Hroro mo pazaeny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 [TIPOT'PAMME

" - naHUpyeMble 00pa3oBaTesbHbIE Pe3YIbTaThl PEACTaBIeHb B pasiene 2 «[l1anupyemble pe3ynbTaThl


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hauvenosaie ILnanupyemble (undpossie)
B a3/1eJ10B U TeM KonTpo e IIpakTtuyeckue
n/n f[pOFpaMMLI Beero paﬁﬂoTTpHﬂbel pzﬁimil:q " o6pasoBaTenbHbIe 00pa3oBaTe/bHbIE
pe3yabTarhl pecypchl
Pa3gean 1. TerioBbie iBJICHUS

11 Crpoenue u 7 bubnnoreka [JOK

' CBOICTBa BelecTBa https://m.edsoo.ru/7f4181ce
12 TermoBbie 21 1 5 bu6mmorexa [IOK

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

Wroro mo pazneny 28

Paznen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS

DIIEeKTpUUYECKHE
3apazbl. bubnuoteka [JOK
2.1 iaﬁ ;DKGHHHG e ! . https://m.edsﬁmru/?f4181ce
B3aNMOJICHCTBHE
29 [TocTostHHBIN 20 1 7 bubmuorexa [JOK
SIIEKTPHUYCCKHUIT TOK https://m.edsoo.ru/7f4181ce
23 MaruauTHbIC 6 1 15 bu6mmoreka [IOK
SIBJICHUS https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnmoreka [JOK
WHTYKIIHST https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 145
YACOB I10 [TPOTPAMME

*
- IJTaHUpYyeMble 00pa3oBaTeIbHbIe PE3yIbTaThl IPECTaBICHbI B pasjene 2 «[lnmanupyembie pe3yabTa
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9 KJIACC
KosauyecTBO 4acoB DJIeKTPOHHbIE
Hanmenosanue I1anupyembie (undposrie)
Neni/m | pa3snesioB u TeM Beero Kourpoabubie IIpakTHyeckue oGpasoBaTebHbIc  00DPA30BATETLHBIE
NMPOrpamMmbl padoThl *
pe3yabTaThI pecypenl
Paznen 1. MexaHuveckue siBJeHUs
MexaHudeckoe
11 JIBIDKCHHUE U 10 bubmuoreka [{OK
' CIIOCOOBI €ro https://m.edsoo.ru/7f41a4a6
OTIMCaHUS
12 B3aumoneiictBue 20 1 bu6nmoreka LIOK
' TEI https://m.edsoo.ru/7f41a4a6
13 3aKOHBI 10 bu6mmoreka IIOK
' COXpaHCHHS https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40

Pa3pen 2. Mexann4yeckune KoJe0aHUA M BOJHBI

21 Mexanuveckue 7 bubnuoreka [{OK
KoJieOaHus https://m.edsoo.ru/7f41a4a6
29 Mexaandeckne 8 1 bubmmoteka IIOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pasznea 3. duekTpoma

SJ'ICI(TpOMaFHI/ITHOC
IIOJIE 1
SJICKTPOMArdHuTHBIC
BOJIHBI

3.1

Hroro no pazneny

6

THUTHOE MMOJIE M 3JICKTPOMAIrHUTHBIC BOJIHBI

but6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

Pa3nea 4. CBeToBbI€e ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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‘ Pasnen 6. IloBTOpuTE1bHO-00001IAOIIHIT MOAY/Ib

4.1 32§§HEICT AHEHUS 6 2 Bubmzorexa HOK
' paclipoctp https://m.edsoo.ru/7f41a4a6
CBCTa
4.2 i)IéITHIji(I:/IKHe 6 3 Bubmorexa HOK
' https://m.edsoo.ru/7f41a4a6
IPUOOPHI
43 g:igg? eneta 5 3 2 buGnuorexa LIOK
' https://m.edsoo.ru/7f41a4a6
CIIEKTP
Uroro no pazneny 15
Pa3pen 5. KBanToBbI€e IBJICHUSA
51 | moromons osers 4 . BuGumorexa L1OK
: m https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Crpoenne 6 1 bubmuoreka [IOK
' aTOMHOTO siipa https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
5.3 SInepHble peakiun 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

IToBTOpEHME U
6.1 2(?;2 Hjlf;;fﬂ Kypca 9 2 bubmmorexa ITOK

' P P https://m.edsoo.ru/7f41a4a6
¢du3uku 3a 7-9
KJ1acc

Hroro no paszneny 9

OBILIEE KOJIMYECTBO 102 3 27

YACOB I10 ITPOTPAMME

" - IIaHMpyeMble 00pa3oBaTebHBIE PE3YIbTAThl IPEACTABIEHEI B paseie 2 «IlnanupyeMble pe3yibTaThl



https://m.edsoo.ru/7f41a4a6
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Pa3znea 5.

CIIOCOBbI ONEHKH JOCTUXEHUA YHAIIUMUCA ITJNTAHUPYEMbIX
PE3YJIbTATOB

B cooTBeTcTBUU C TOKAIBHBIM akKTOM «CriocOOBI OLIEHKH JOCTHKEHHUH ydaluxcsn OT
30 aBrycra 2023 roga mpoTokoa Ne2 COOTBETCTBYET MOJIOKEHHIO O KPUTEPHUSX M HOpMax
OLICHUBAHUS TNPEAMETHBIX PE3yJIbTAaTOB YYAIIUMHUCS HAa YPOBHE HA4YaJIbHOTO, OCHOBHOTO U
cpenHero obriero oopazoBanus B ycinoBusax peanmsanun OI'OC.

BbICOKWIM ypOBEHDb - OTMETKa «5» CTaBUTCA B TOM C/ly4ae, ecnum yyalmiica

- NOKa3blBaeT BEPHOE MOHMMaHWe (U3NYECKOM CYLLHOCTM paccMaTpUBaeEMbIX
ABNIEHNI U 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPWUIA.

- paeT TOYHOe onpeaeneHme U UCTOSIKOBAaHME OCHOBHbIX MOHATMI, 3aKOHOB, TEOPUNA, A

TaK e npaBubHOe onpegeneHne Gpusanyecknx BeIMYMH, U3 eaNHUL U cnocoboB n3mepeHus.

- NPaBW/bHO BbINOJIHAET YEPTEXKM, CXEMbI N FPadPUKN.

- CTpoWT OTBeT No cO6CTBEHHOMY NAAHY, CONPOBOXAAET PACCKA3 HOBbIMU MPUMEPAMM.

- MOXKEeT YCTaHOBMUTb CBA3b MeXAYy U3y4YaeMbliM U paHee U3yYeHHbIM MaTepUanom
no Kypcy OM3MKKM, a TaKKe C MaTepmanom, YCBOEHHbIM NPU U3YYEHUU APYTUX
npeameToB.

MoBbIWEHHbIA YypPOBEHb - OTMETKA «4» CTaBWUTCA, €CAM OTBET YYEeHMKa
yO,0BNETBOPAET OCHOBHbIM TPeb6OBaHMAM K OTBETY Ha OLLEHKY «5», HO AaH

- be3 ucnonbsoBaHnA cOb6CTBEHHOrO NaHa, HOBbIX MPUMEPOB.

- be3 npMmeHeHWs HOBbIX 3HAHWIA B HOBOM CUTyaLMW.

- bes3 ncnonb3oBaHMA CBA3EM C paHee U3YyYEHHbIM MATEPMANIOM M MATEPMAIOM,
YCBOEHHbIM MPU U3YYEHUN PYTUX NPEeAMETOB.

- Ecam yyawmiica gonyctnn ogHy owWnBKy nam He 6onee ABYyX HELOYETOB U MOXKET
MX UCNPaBUTb CAMOCTOATE/IbHO MM C HEBObLLIOM NOMOLLbIO YYNTENA.

OTmeTKa «3» CTaBMTCS, eCN yYallmincs

- [MpaBunbHO NOHMMaEeT PU3MYECKYIO CYLLHOCTb PACCMATPUBAEMbIX ABMEHUA WU
3aKOHOMEPHOCTEN, HO B OTBETE MMETCA OTAeNbHble Npobenbl B YCBOEHWUM
BOMPOCOB Kypca ¢U3MKKW, HO NpPenaTCcTBYOWME AaNbHENLWEMY YCBOEHMUIO
nporpammHoOro matepmana.

- YMmeeT NPUMEHATb MNONYYEeHHble 3HaHMA MPU pPELeHMM NpPOCTbiX 33aday C
MCNO/Ib30BaHMEM TOTOBbIX GOPMY/, HO 3aTPYyAHSETCA MNpPU PeleHun 3aaaud,
Tpebyrowmx npeobpasoBaHNs HEKOTOPbIX popmy.

- [onyctnn He 6onee oaHoM rpybon owKMBKM M ABYX HegoyeTos, He Bosnee ogHOM
rpyboit n ogHol Herpyboit owmnbKkM, He bonee ABYX -Tpex Herpybbix owmnboK, ogHOM
Herpyboi oWnbKKN K Tpex HeA0YETOB, AONYCTU/ YETbIPE UM NATb HEAO0YETOB.
OueHKa NMCbMEHHbIX KOHTPObHbIX paboT
OtmeTKa «5» ctaBuTcA 3a paboTy, B KOTOPOM NpaBUAbHO BbiNoAHEeH0100% - 85%

3a4aHnNI; OTMeTKa «4» CTaBuTCA 3a paboTy, B KOTOPOW NpPaBUAbHO BbiNoaHeHO 84% - 65%
3a4aHWNIN; OTMETKa «3» CTaBUTCA 3a paboTy, B KOTOPOW NPaBUAbHO BbINOAHEHO 67% - 50%
3a4aHUN.

OueHKa nabopaTopHbIx paboT

OTMmeTKa «5» CTaBUTCA, €CAM yYaLLMIiCca:

-BblNoNHAET paboty B nNonHOM obbveme ¢ cobntogeHnem Heobxogumon
nocnefoBaTeNbHOCTM NPOBEAEHMA OMNbITOB U U3MEPEHWI; - CAMOCTOATE/IbHO U PALMOHANbHO
MOHTMpPYeT Heobxoanmoe ob60pya0BaAHME;

- BCe OMbITbl NPOBOAMUT B YCNOBUAX U pexumax, obecneumsatowmx nonyvyeHue
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NpPaBUNbHbIX PE3Y/1bTAaTOB U BbIBOAOB; - COBN0AAET TpeboBaHMNA NPaBUA TEXHUKN
b6e3onacHocTy;

NPaBUAbHO M aKKypaTHO BbIMOJIHAET BCE 3anucK, Tabauubl, PUCYHKWU, YEpTENXKW,
rpaduKu, BbIYUCNEHUA; - NPABUJIbHO BbIMOIHAET aHaIN3 NOrPELHOCTEN.

OTmeTKa «4» CTaBUTCA, €CN BbIMONHEHbI TpeboBaHMA K oLeHKe «5», HO 6bino

AonyueHo 23 Hego4yeTa, He 6os1ee o4HOW Herpyboi OWNMBKM M 0AHOTO HegoueTa.

OTmeTKa «3 » CTaBWUTCA, ecnu pa60Ta BbINO/IHEHA HEé MNOJIHOCTbKO, HO o6bem

BbIMO/JIHEHHOM YacTh TAKOB, YTO NO3BOIAET NONY4YUTb npanmbelﬁ pe3ynbTat U BbiBOA, €CNU
B XO04e nposegeHnAa onbita U USMeEPEHUA 6b1n AonyuweHsbl OLLUMNOKM.

ok~

~

MNepeyeHb OWNOOK

lpybble owmnbKu:

He3HaHve onpepeneHnin, OCHOBHbIX MOHATUIM, 3aKOHOB, NPaBWJ, OCHOBHbIX

NONOXEHUM Teopun, Gopmy/a, OOLLENPUHATLIX CMMBOJIOB U 0OO3HAYEHUSA

bGU3MYECKMX BENNYNH, €ANHUL, UX UBMEPEHUA.

HeymeHwne BblAennTb B OTBETE rNaBHOeE.

HeymeHne npuMeHATb 3HaHMA ANA peLleHns 3a4a4 U 06bACHEHMA GU3NYECKMX
ABNEHUIN; HenpaBUAbHO CPOPMYNMPOBAHHbIE BOMPOCHI 33434n WUAU
HeBepHOe 06bACHEHUA X04a ee pelleHMA; He3HAHUe NPMEMOB peLleHns
33434, aHANOTNYHbIX paHee pelweHHbIM B Knacce; OWKn6BKM,
nokasblBatowme
HenpaBUAbHOE MOHWMMaHME YCNOBMA 334344  WAW  HenpaBu/bHOe
WCTO/IKOBAHWE peLleHuUs.

HeymeHune untatb U CTPOUTb rPadUKM N NPUHLMNMANBHBIE CXEMDI.

HeymeHne noarotoButb K paboTe ycTaHOBKY wan  nabopaTopHoe

obopypoBaHMe, NPOBECTM ONbIT, HEOBXo0AMMble pacyeTbl, UKW UCMO/b30BaTb

Nosly4YeHHble AaHHble A5 BbIBOAOB.

HebperkHoe oOTHoOWweHMe K nabopatopHomMy 0060PyAOBaAHUID U U3IMEPUTEbHbIM

npmubopam.

HeymeHune onpeaennTb NoKasaHMe usmeputenbHoro npmbopa.

HapyweHune TpeboBaHui npasun 6He3onacHOCTM TpyAa NpwW  BbIMNOJIHEHUN

3KCnepumeHTa.

Herpy6ble ownbKu:

1.HeTouHOCTM GOPMYAMPOBOK, ONpeaeneHnii, MOHATUN, 3aKOHOB, TEOpuUW,

Bbl3BaHHble HEMO/IHOTOM OXBaTa OCHOBHbIX MPW3HAKOB OMpeaenAemoro NoHATUA,

OLWMOKM, BbI3BaHHbIE HECOBOAEHWEM YCNOBUIA NPOBEAEHNA ONbITA UIN USMEPEHUIA.

2.0WwunbKM B YCNOBHbIX 0HO3HAYEHUAX HA MPUHLMMMANBHBIX CXEMAX, HETOYHOCTU

yepTexen, rpapuKkos, cxem.

3.MponycK nnnM HeTOYHOE HanMcaHne HaMMeHOBaHMN eaANHUL, GU3UYECKMX BENUYNH.

HepoueTsl:

1. ApudmeTnyeckne oWMBKN B BbIYMCAEHMAX, €CAN 3TO OWKNOKK rpybo He MCKarKatoT
peanbHOCTb NONYYEHHOro pe3yibTaTa.

2. OTaenbHble NorpewHocTn B GopMyMpoOBKe BONpoca UaM OTBETA.

1. HebpekHoe BbINOJHEHNE 3aMNUCEN, YEPTEKEN, CXEM, TPAaPUKOB.

2.  Opdorpaduryeckme n NyHKTyaUMOHHbIE OLUNMOKN.
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Paszgen Ne 6
YUEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI /151 YYEHUKA

» dusuka, 7 xknacc/ [epsimkua A.B., O0mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBenieHne»

» ®usuka, 8 knacc/ [leprimkun A.B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AktnonepHoe obmectBo «M3narenscTBo «IIpocBenieHne»

» ®usuka, 9 knacce/ [leprpimkun A.B., I'yrauk E.M., O61iecTBo ¢ orpaHu4eHHON

OTBETCTBEHHOCTHIO «JIPODAY»; AkmonepHoe obmiecTBo «M3aatenbeTBo «IIpocBemenne»

MATEPHUAJIBI IJIS1 YUUTEJSA

edu3uka. 7 kiacc: yaebHo-moroauyeckoe nocodue / A.E. Mapon, E.A. Mapon. - 6-e u3n.,
crepeotit. - M.: [Ipoda, 2019

o dmsuka. 8 kiacc: yueOHo-MoToauueckoe mocodue / A.E. Mapon, E.A. Mapos. - 8-e u3.,
crepeot. - M.: [Ipoda, 2018

edu3uka. 9 knacc: yuebHo-moroanueckoe nocodue / A.E. Mapon, E.A. Mapon. - 5-e u3n.,

crepeotit. - M.: [Ipoda, 2019

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/7f41a4a6

https://m.edso0.ru/7f416194

https://resh.edu.ru/subject/28/7/, 6udauorexa ITOK,

https://resh.edu.ru/subject/28/8/

https://resh.edu.ru/subject/28/9/



https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/9/
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