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AHHOTAUA K padoyeil mporpamme
Pabouas mnporpamma yuyeOGHoro mnpeamera «®dusuka» i 7-9  kimaccos
MOATOTOBJIEHA B COOTBETCTBUMU C:
o denepadbHBIM  TOCYJAPCTBEHHBIM  00pa3oBaTelbHBIM  CTaHAAPTOM
OCHOBHOTrO oOmiero oOpazoBanust (mpuka3 MHUHHCTEpCTBA MPOCBEIIECHUS
Poccuiickoii @eneparmu ot 31.05.2021 Ne 287, ¢ U3MEHEHUSIMHU);
o denepanbHOil  O00pa3oBaTeNIbHOM  MpOrpaMMON  OCHOBHOTO  0OOIIEro
oOpazoBanus, yTBepxkacHHOU mpukazom Ne 370 MuHucTepcTBa MPOCBEIICHUS
Poccuiickoit @eaeparuu ot 18.05.23, ¢ usMeHeHUusIMU,
o dbenepanbHOil pabodeil MporpamMmoil OCHOBHOTO 00Iero oOpa3oBaHUS 10
busuke nis 7-9 knaccon (6a30BbIN ypoBeHB), MOCKBa;
o npuka3zoM MuHucrepcrBa npocseuenuss Poccuiickoit @eaeparuu ot 09.10.
2024 No704 o BHECEeHMM W3MEHEHHMI B HEKOTOpbIE NpHKa3bl MHUHHCTEPCTBA
MIPOCBELICHUSA Poccuiickoit Oenepanuu, Kacarolmecs benepaabHbIX
oOpa3oBaTeIbHBIX MPOTrpaMM HayaldbHOrO OOIIero o0pa3oBaHUs, OCHOBHOIO
o01rero oOpa3oBaHus U CpeHEro O0IIero 00pa3oBaHus;
° nmpukazoM MuHHcTepcTBa TmpocBemeHuss Pocculickorn ®Pepepauuu  OT
23.07.2025 Ne 551 "OO ytBepxknaeHuu (QeAaepadbHOTO TMEPEeUHs SJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYIAapCTBEHHYIO aKKpPEAUTAIMI0 00pa30BaTENbHBIX MPOrpaMMm
Ha4yaJbHOTO O0IIET0, OCHOBHOTO OOIIETO, CPeaHEro o0Iero oopazoBanus',;
° MH()OPMAIIMOHHO-METOINYSCKUM IMUCHbMOM 00 OCOOCHHOCTSX MPEIogaBaHMs
yaeOHoro nmpeameta «Puznkay» B 2025/2026 yuebHOM rony;
° OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMOii OCHOBHOTO O0IEero 00pa3oBaHUs
UV OO «IlerpoBckas mikomnay;
o nporpammoii Bociutanust Uy OO «lleTpoBckasi mkoma.
Conepxanue mporpaMMbl 10  (u3uMke HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHOHAYYHOU TIPaMOTHOCTH OOYYalOlIUXCAd U OPraHu3alUi0 U3YUYEHUS

GU3MKN Ha JESATEIbHOCTHOM OCHOBE. B mporpamme mno (u3MKe yUHUTHIBAIOTCS
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BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuiit ®I'OC OO0 x
IJIAHUPYEMBIM JTUYHOCTHBIM U METaNPEeAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TaKXKe
MEXKIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHUsI.

dusnka SBISETCS CHUCTEMOOOPA3YIOMIMM JIJIi €CTECTBEHHOHAYUHBIX YUYEOHBIX
MPEAMETOB, TMOCKOJIbKY (U3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3ydyaeMbIX XUMHUEH, OWosorued, acrpoHomued u ¢GUINIECKOU
reorpadueii, BHOCHUT BKJIAaJ B €CTECTBCHHOHAy4YHYH) KapTUHY MHpa,
NpeJOoCTaBIsIET Hauboyiee siCHble O0Opa3lbl MNPUMEHEHUS HAaydyHOTO MeEToja
MO3HAHMS, TO €CTh CIOco0a MOJy4YeHHUs] JOCTOBEPHBIX 3HaHWU o Mupe. OaHa U3
TJIABHBIX 3a7ad (Pu3nueckoro oOpa3oBaHMs B CTPYKType o0Imero oOpa3oBaHUs
COCTOUT B (hOPMUPOBAHUU €CTECTBEHHOHAYUYHOU IPAMOTHOCTH M MHTEpECa K HayKe
y 00y4aronuxcs.

N3yyenue ¢uzmku Ha 0a30BOM YPOBHE MPEJIOJIAraeT OBJIAJIEHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapAaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYI0 TI'PaMOTHOCTD:
HAY4YHO OOBSICHATH SIBJICHUA,

OIICHMBATh M TIOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHMUS;
UHTEPIPETUPOBATh [TaHHBIE M UCIOJIb30BaTh HAy4YHbIE JI0KA3aTeNbCTBA IS
MOJIYYEHUS BHIBOJIOBY.

enu n3ydeHus: GuU3MKU HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs OINpe/IeIeHbI
B Konnenmuu npenonaBanusi yue6Horo npenmera «dusuka» B 00pa3oBaTeIbHBIX
OpraHu3alusax Pocculickon denepanun, peATU3YIOIINX OCHOBHbIE
oOmieoOpazoBareibHble MPOTPaMMbI, YTBEpKAEHHOW pemieHueM Kommernn
MunwnctepcTBa npocBenieHus Poccuiickorr Deneparnun (IpOTOKOI OT 3 jexadps
2019 r. Ne [1K4BH).

Henu nzyuenust GU3UKH:

MPUOOPETEHHE HMHTEpeca M CTPEMJICHHS OOYy4alomUXCs K HAyYHOMY H3Y4YEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEJUIEKTYaIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJACTABICHUN O HAyYHOM METOJIe€ TMO3HaHUA u (POPMHUPOBAHUE

HCCICA0BATCIIbCKOTO OTHOMICHHA K OKPYKAaIOIIUM ABJICHUSAM,
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(opMHUpOBaHME HAYYHOTO MHPOBO33PEHHUSA KaK pe3yibTaTa H3YYEHUS OCHOB
CTpPOCHHUS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DPHU3UKH;

dbopMupoBaHuE MPEACTABICHUNA O poiau (PU3NKKA S  Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEJCTABICHUI O BO3MOXHBIX cdepax Oyaymieid npodeccuoHanIbHON
JEeSATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOJTOTOBKA K JajibHEHIIEMY OOYy4YEeHUIO B
ATOM HaIpaBJICHUU.

JlocTkeHue 3TUX LeJied nmporpaMmsbl 1Mo (U3MKe Ha ypOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHus 00ecrieunBaeTCsl pEUICHUEM CIIEIYIOUIUX 3a1a4:

npuoOpeTeHne 3HAHUM O JAMCKPETHOM CTPOCHHUM BEIECTBAa, O MEXaHUYECKUX,
TETIJIOBBIX, DJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHne yMEHUN OMNUCHIBATH U OOBSICHATh (DU3WYECKHE SIBICHHUS C
UCIOJIb30BAHUEM MOJYyUYECHHBIX 3HAaHUH;

OCBOEHUE METOJOB PEIICHUSI MPOCTEHIINX PACUETHBIX 3a/1ad C HCIOJIb30BaHUEM
duznuecknx Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUW HAOMIOJATh NTPHUPOAHBIC SBICHUS U BBINOJHATH OIBITHI,
nabopaTopHbie pabOThl U IKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS C MCTOIb30BAHUEM
U3MEpUTETBHBIX TPHUOOPOB;

OoCBOCHHUE TIPUEMOB PaboOTHI ¢ HHpOPMAIMEeH (PU3NIECKOTO COJIepIKAHUS, BKIIOUas
MHPOPMAIIMIO O COBPEMEHHBIX IOCTWKEHUAX (PU3MKH, aHANM3 U KPUTHUYECKOE
OlICHMBaHUE WH(HOPMAIIHH;

3HaKOMCTBO cO cdepaMu MpodhecCHOHANbHOW NEATEIbHOCTH, CBS3aHHBIMH C
(Gu3UKOi, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMHU Ha OCTHIKCHHSIX
duznueckon HayKH.

Ha w3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HEZEN0), B 8
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 vaca (3 yaca B HEJENIO).
YMK:

®uznka. 7 kiacc: ydeOHHMK Mg 0011eo0pa3oBaTeNbHBIX YyupexkaeHul (0a30BbId

ypoBennb)/ U.M. Ilepwimikun, A.U. IBanoB. — M.: [IpocBenienue.
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®dusnka. 8 kiacc: yueOHHMK sl 0011e00pa3oBaTeNbHBIX yupexkacHu (06a30BbIN
ypoBenb)/ I.M. Ilepsimikun, A.W. UBanos. — M.: IIpocBenienue.
®duznka. 9 kimacc: ydeOHHMK JJisi 0011e00pa3oBaTeNIbHBIX yupexkacHu (06a30BbIN

ypoBens)/ U.M. Ilepoiikun, I'ytHuk E.M., A.W. VBanoB. — M.: [IpocBeiieHue.

IInanupyembie pe3yJibTaThl OCBOCHUSI Y4eOHOI0 NpeaMeTa.
N3ydeHue (u3MKM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs HAIpaBIEHO Ha
JOCTHXKEHUE JUYHOCTHBIX, METANpPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX

pE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

B pesynbrate mszyueHus (uU3MKA Ha YPOBHE OCHOBHOTrO 0O0IIero oOpa3oBaHUS Y
oOyyaromierocsi 0ynyT copMUpPOBaHbBI CIEAYIONIHNE JTUYHOCTHBIC PE3yJIbTaThl B
YacTHu:

1) naTpHOTHYECKOTO BOCIIUTAHUS:

IPOSIBJIEHUE HMHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
¢uznuecko Hayku; IIEHHOCTHOE OTHOIIEHHE K JOCTIIKEHHUSIM POCCHUUCKHUX
y4€HBIX (DU3UKOB;

2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTh K AQKTUBHOMY YYacTHIO B OOCYXIIEHHM OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TPOOIEM, CBSI3aHHBIX C MPAKTHYECKUM TPUMEHEHUEM JIOCTHKCHUN
(bu3KMKU; 0CO3HAHNE BAYKHOCTU MOPATBHO-ITUYECKUX MPUHIIUIIOB B JEATEILHOCTH
YUYEHOTO;

3) 3cTETHYECKOr0 BOCTIUTAHUA:

BOCIIPHSITHE OCTETHYECKUX KadecTB (DU3MYECKOW HAyKu: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OCO3HAHHE LIEHHOCTH (PU3MYECKON HAYKU KAaK MOIIHOTO MHCTPYMEHTA MO3HAHUS

MHPA, OCHOBBI PA3BUTHS TEXHOJOTHM, BAXXKHEWILIEH COCTaBISIOMIEH KYJIbTYPBHI;
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pa3BUTHE Hay4yHOU JII0OO3HATENBLHOCTH, HWHTEpEca K HCCIEI0BATEIbCKON
NeSATEeNbHOCTH;

5) hpopMupoBaHus KyJbTYPbI 310POBbS M IMOIHOHAJIHLHOTO 0J1ATOIIOJTY Y HSI:
OCO3HAaHHWE IIEHHOCTH  Oe3omacHOro oOpa3a JKU3HMU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTU NpaBuUi O€30IacCHOrO TIOBEJEHUS Ha
TpPaHCIOPTE, Ha JOpPOTaX, C OHJICKTPUYECKUM M TEIJIOBBIM O0OpYJIOBAaHHEM B
JIOMAITHUX YCITOBUAX;

c(hopMUPOBAHHOCTh HaBbIKa pedIEKCUH, NMPU3HAHUE CBOETrO IpaBa Ha OUIMOKY U
TaKOr0 K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIMTAHMS

AKTUBHOE YyYacTHe B PCIICHUH TMPAKTHYECKUX 3aaad (B paMKax CEMbH,
0o0pa3oBaTeIbHON OpraHu3aIuy, ropojaa, Kpas) TEXHOJIOTUUYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTHU, TPEOYIOIIUX B TOM YKCIIC U (U3UIECKUX 3HAHUM;

MHTEPEC K MPAKTUICCKOMY U3yUCHHIO TPOdeCCHil, CBA3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOTHYECKOT0 BOCTTUTAHMSI:

OpUEHTAIIUS HA NIpUMEHEHUE (HU3NYECKUX 3HAHHWM JJI pelieHus 3a7ad B 00J1acTH
OKpY’Karolel cpenpl, IJIAHUPOBAHUS TIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MTOCJICICTBUH JIJII OKPYXKAIOIIEH CPEIbI;

OCO3HAHHE TJIOOATBHOTO XapakTepa OJKOJOTHYECKHX TIpoldjieM U IyTed uX
peleHus;

8) agmanTauMu K HM3MEHSIOIIMMCH YCJIOBMSM COUMAJIBLHOM M HNPHUPOAHON
cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBUU TPHU BBITIOJHEHWN HCCIEIOBAHUN M MPOEKTOB
¢duznueckoi HaPaBICHHOCTH, OTKPBHITOCTD OTBITY M 3HAHUSM JPYTHX;
MOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTU YEPE3 MPAKTHUUECKYIO JIESITEIbHOCTD;
noTpeOHOCTh B (DOPMUPOBAHWHM HOBBIX 3HAHWM, B TOM dHCIE (DOpMYyTUpOBATH
U7, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE JePUIIMTOB COOCTBEHHBIX 3HAHHUNW M KOMIIETEHTHOCTEHW B 001acTH
busuky;

IJIAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUK;
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CTpPEMJICHUE aHAJIU3UPOBATh U BBIABIATH B3aUMOCBS3M MPUPOABL, OOLIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIOJIB30BaHUEM (PU3UUECKUX 3HAHUIA;
OLICHKA CBOUX JICHCTBUM C YYETOM BIIMSAHUSA HA OKPYKAIOIIYIO CPENY, BO3SMOKHBIX

[JI00AJILHBIX MMOCIEACTBUMA.

METAIIPEAMETHBIE PE3YJIbTATHBI

B pesynbTaTe OCBOSHHS MpPOTpaMMBI IO (U3MKE Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpazoBanus y oOyuawmierocs OyayT chOpMUPOBaHBI MeETaNpeIMETHBIC
pE3yJIbTAThI, BKIFOYAIOIINE ITO3HABATEILHBIC YHUBEPCAIbHBIC YUCOHbBIC ACHCTBUS,
KOMMYHUKAaTUBHBIC  YHHBEPCAJbHBIC  Y4YCOHBIC  JICWCTBHS,  PETYJISTHBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUS.

IMo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiiCTBUS

ba3oBble Jjornyeckue 1eiCTBUA:

BBISIBIIATH M XapaKTePH30BaTh CYIIECTBEHHBIE TPU3HAKA OOBEKTOB (SBJICHHI);
yCTaHABIIMBATh CYIIECTBEHHBINM TMpU3HAK KIAacCHU(pUKAIIUU, OCHOBAaHMS ISt
0000I1IeHNs ¥ CpaBHEHNS,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEYMS B pacCMaTpuBaeMbIX (akTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SBIICHUSM;

BBISIBIIATH MPUYUHHO-CIICJICTBEHHBIC CBSI3M MPU W3YUEHUU (DU3NUECKUX SBICHUN U
IIPOIIECCOB, JIeJIaTh BBIBOJIBI C MCIOJB30BAHUEM JICIYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3AX (PU3HYCCKUX BEITUYNH;
CaMOCTOSATETILHO BBIOMpaTh CHOCOO pelieHus: ydeOHoW (Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHHS, BHIOOpP HamOoyiee MOIXOJSIIETO C
YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTe/ibCKie AeiCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIICIOBATCIIBCKUI HHCTPYMCHT ITO3HAHNS,
MPOBOJINTh TIO CAMOCTOSATEIIBHO COCTaBJICHHOMY IUIAaHY OIBIT, HECIIOXHBIN
(bU3NYECKU SKCTIEPUMEHT, HEOOJIBIIIOE UCCEIOBaHNE (PU3MYECKOTO SBJICHUS,
OIICHUBAaTh HA MPHUMEHUMOCTh WU JOCTOBEPHOCTh HMH(MOPMAIIHIO, TOJYYCHHYIO B

X04€ UCCIICAOBAHUS UKW SKCIICPUMCHTA,



CaMOCTOSITEIbHO (OpPMYIUpPOBaTh O0OOOIIEHHUS UM BBIBOABI MO pe3yJbTaTam
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEMIlee pa3BUTHE (PU3HMUYECKUX MPOIIECCOB, a
TAaK)K€ BBIABUTATh MPEANOJNIOKEHUs 00 HMX pa3BUTHM B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pab6ora ¢ ungopmaumeii:

NPUMEHATH Pa3IMYHbIE METOJbl, MHCTPYMEHTHI U 3aIPOCHl MPU TOUCKE U 0TOOpE
uHQOpMalMK WIM JaHHBIX C Y4ETOM TNPEAJIOKEHHON Y4deOHOUM (u3nueckoit
3a/1a4uM; aHaJM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIUIO
Pa3IUYHBIX BUJOB U (hOPM TIPEACTABICHNUS,

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIBHYIO (pOpMY TpeACTaBiIeHUs WHPOpMAIIUHU U
WJUTFOCTPUPOBATH pelllaeMble 3a/1aul HECIIOKHBIMU CXeMaMU, AUarpaMMaMu, HHOM
rpaduKoi U X KOMOMHAITUSIMH.

KomMmyHuKaTHBHBIE YHUBEPcaJIbHbIE yUeOHbIe 1eiicTBHS:

B XOZ€ OOCYXIeHHUs y4eOHOro Marepuaia, pe3ylbTaToB JabOpaTOpPHBIX paldOT U
IIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOil TeMbl U BBICKA3bIBAThH
UJie, HAIleJICHHbIE Ha pEIICHHE 3a/ladyd M TOJJep’KaHue OJaroxkenareIbHOCTH
OOIIIEHHUS;

COTIOCTAaBJISITh CBOM CYXKIEHUA C CYXKACHHSIMHU JAPYTUX YYaCTHUKOB JIHAJIOra,
OOHapy’>XKHUBaTh PA3NMUUE M CXOACTBO MO3UIMH; BHIPAXKAaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M TUCBMEHHBIX TEKCTaX;

myOMUYHO TIPEACTABIATH PE3YIAbTAThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(aKCIIepuMeHTa, UCCIEA0BaHUs, IPOEKTA);

MOHUMAaTh M WCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUIYaTbHON
paboThI PU PEIICHNH KOHKPETHON (DU3UIECKOM TPOOIIeMBbI;

MPUHUMATh L€ COBMECTHOW JEATEIbHOCTHU, OPraHW30BBIBATH JACHCTBUS MO €€
JOCTIDKEHUIO: PACTIPENeNsITh POJH, OOCYXIaTh TPOIECCHI € PE3yTbTaThI
COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKHUX JIIOACH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasl KaU€CTBEHHOTO Pe3yibTaTa Mo CBOEMY

HAMPABJICHUIO U KOOPIVUHUPYS CBOU ACHUCTBUA C APYTMMH WICHAMHA KOMAaH/IbI,
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OIICHUMBAaTh KaueCTBO CBOEro BKJaJa B OONUMH MNPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEIIBHO c(hopMyIUPOBAHHBIM y4aCTHUKAMU B3aUMOJICHCTBUS.
PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

BBISIBJISITh TPOOJEMBbI B JKM3HEHHBIX M YUYEOHBIX CHUTyalUsAX, TPeOYIOIIMX IS
penieHns GU3NIeCKuX 3HaAHUM;

OPUEHTHPOBATHLCS B PA3TMYHBIX MOJXOAaX MPUHATHS PEIICHUN (MHAUBUIyaIbHOE,
NPUHSTHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYNIIoN);

CaMOCTOSITEJILHO COCTaBJIAThH AJTOPUTM pelIeHHs (PU3UUecKo 3aauu WiK TlaHa
UCCJIEJIOBAHUSA C YYETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh Mpe1jilaraeéMble BApUAHThI PEIICHUH;

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJbHbIH HHTEJJIEKT:

JaBaTh aJI€KBaTHYIO OIIEHKY CUTYAIlMH U MpeJyiarath iaH e€ U3MEeHEHUS;
OOBSCHATh MPHUYUHBI JTOCTHKEHHS (HEJOCTHXKEHHUS) PE3yJIbTAaTOB NESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTH (B TOM 4YHCJIE€ B XOJ BBINIOJHECHUS
(GU3MUECKOr0 HMCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
MW3MEHMBIINUXCS CUTYAIMi, YCTAHOBICHHBIX OMUOOK, BO3HUKIIUX TPYAHOCTEH;
OILICHMBATh COOTBETCTBUE pE3yJIbTaTa IENIM M YCJIOBUSM. CTaBUTh ce€0s HA MECTO
JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha HAay4YHYH TE€MY, IMOHHUMATh
MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYTOro;

MpU3HABaTh CBOE MPAaBO Ha OMIMOKY TpHU pelieHuu (HU3UYECKUX 3a7a4 WIA B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBo JAPYroro.

B ¢denepanpHBIX M permoHambHBIX MPOIEAYypaxX OIEHKM KadecTBa O0Opa3OBaHMS
UCIIONIB3yeTCsl  mepedeHb  (KoauduKkaTtop) MpoBEpsieMbIX TpeOOBaHWN K
METanpeJMETHbIM  pe3yJbTaTaM  OCBOEHHUSI ~ OCHOBHOM  0Opa3oBaTebHOM

MPOTrpamMMbl OCHOBHOTO 00I11ero 00pa3oBaHUsI.

[lepeyens (konqudukaTop) IpoBEPsIEMbIX
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TpeOOBaHMI K METAPEIMETHBIM PE3yJIbTaTaM OCBOECHUSI OCHOBHOM

00pa3zoBaTeIbHOM TPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHUs

Kon [IpoBepsiemble TpeOOBaHHA K METANpPEIMETHBIM pPE3yJbTaTaM
MIPOBEPSEMOI0 |OCBOCHHUSI OCHOBHOM 00pa30oBaTENbHOW MPOrpaMMbl OCHOBHOTO
TpeOoBaHus |oO1iero 0opa3oBaHUs

1 ITo3naBarenbHbie YV /]

1.1 ba3oBrie nornueckue aAeUCTBUA

1.11 BbIsSIBIIATH M XapaKTepu30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(stBJICHUI)

1.1.2 VYcraHaBiauBaTh  CYHIECTBEHHBIM  MpU3HAK  KilacCU(UKAILINH,
OCHOBaHHUS JJi1 0000IEHUS U CPABHEHUS, KPUTEPUH TTPOBOIUMOTO
aHanM3a

1.1.3 C yyeTroMm MpeUioKEHHOM 3aJaud BBISBISATH 3aKOHOMEPHOCTU M
OpOTUBOpEUMsT B  paccMaTpuBaeMblXx  (akTax, JaHHBIX U
HaOIIOACHUSIX;
npenjaratb KpUTEpUM JJis BBISBICHHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUHI;

BBIIBIIATE AchUIMT WHOOPMAIUM, JAHHBIX, HEOOXOIWMBIX IS
pelIeHns MOCTaBICHHOM 3a1a4u

1.1.4 BbISIBIATE NPUYMHHO-CIICICTBEHHBIE CBA3W I[PU  H3YyUYCHUHU
SIBIICHUW W TIPOLIECCOB

1.1.5 JlenaTh BBIBOJIBI C UCTIOIB30BAHUEM JIETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUEHUW, YMO3aKIIOUeHUH M0 aHaJIOruu, pOopMyIupoBaTh
TUIOTE3bl O B3aUMOCBS35IX

1.1.6 CamocTosTeNIbHO BBIOMPATH CIOCOO pelIeHus y4eOHOW 3ajayu
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(cpaBHUBaTh HECKOJIBKO BAPUAHTOB pPELIEHUs, BHIOMPATh Hanbosee

HOI[XOI[)IH_[I/II\/’I C YUCTOM CaMOCTOSATCIbHO BBIACICHHBIX KpI/ITepI/ICB)

1.2

ba3oBrie nccnenoBaTeNbCKUE ACHUCTBUS

1.21

[IpoBOAUTE TO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY OIIBIT,
HECJIO)KHBIM  3KCIIEpUMEHT, HEOOJIBLIOE  MCCIEAOBAHUE IO
YCTAaHOBJIEHUIO OCOOCHHOCTEH OOBEKTa H3yUeHUs, NPUUYHMHHO-

CJIEJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM

1.2.2

OL[CHI/IBaTB Ha TPUMCHHUMOCTb U OOCTOBCPHOCTH I/IH(I)OpMaLII/IIO,

MOJIYYEHHYIO B X0JI€ UCCIIEIOBAHUS (SKCIIEPUMEHTA)

1.2.3

CamocTtosTenbHo (popMyaupoBaTh 000OIICHHS W BBIBOABI I10
pe3ynbTaTaM MPOBEACHHOIO HAOIIOACHUS, OIbITa, UCCIEAOBAHMS,
BJIa/IeTh WHCTPYMEHTAMH OIIEHKH JOCTOBEPHOCTH TOITYUYEHHBIX

BBIBOJIOB 1 0000IIIEHII

1.2.4

HpOFHO3PIpOBaTB BO3MOKHOC I[ElJII)HCﬁIHCG Pa3BUTUC IIPOLICCCOB,
COOBITHM U HX noCJICACTBHUA B AHAJIOIMYHBIX HWIM CXOAHBIX
CUTyalluAX, BbIIBUTATh IIPCAIIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX

YCIIOBHAX U KOHTCKCTAax

1.2.5

Hcnonp3oBaTh BONPOCHI KAaK MCCIEIOBATEIBCKUNA HWHCTPYMEHT
MO3HaHMS;

dbopMynHpoBaTh  BOMPOCHL, (PUKCHUPYIOIIME Pa3pblB  MEXKIY
peanbHbIM U JKENaTeNbHBIM COCTOSHUEM CHUTyallud, OOBEKTa,
CaMOCTOSITEJIbHO YCTaHABIMBATh UCKOMOE U JIAHHOE;

dbopMHUpOBaTH TUIIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXKICHUHN U

CY)KI[eHI/Iﬁ APYIrux, aprymMCHTHUPOBAThH CBOIO ITO3UIIMIO, MHCHHUC

1.3

Pabora ¢ nundopmarueit
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131

[IpuMeHATh pa3InYHbIE METOJbI, UHCTPYMEHTHI U 3alpOChl MpPHU
noucke W orOope uMHMOpPMalMKM WIM AAHHBIX W3 HCTOYHUKOB C

y4€TOM IPEIJIOKEHHON yueOHOM 3aaui U 3a1aHHbIX KPUTEPUEB

1.3.2

Bri6uparts, AHAJIM3UPOBATb, CUCTEMATU3UPOBATH U
UHTEPIPETUPOBATh HMHPOPMALMIO PA3IUYHBIX BUIAOB U (opm
IPEACTaBICHUS;

HaXOAUTh  CXOJHBbIE  apryMeHThl  (MOATBEpXAAIONIME  WUIU
OMpOBEPramIIue OJHY U Ty K€ HJEI0, BEPCUI0) B Pa3IUYHBIX

I/IH(l)OpMaL[I/IOHHBIX HCTOYHHUKAX

1.3.3

CamocTosTeNnbHO BRIOUpATh ONTUMANIbHYIO (hOPMY MpeCTaBICHUS
uH(GOPMAIMK U WUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECI0KHBIMU

CXEMaMHu, qJuarpaMMamMu, UHOM Fpa(l)PIKOfI N UXx KOM6I/IHaIII/I$IMI/I

1.3.4

OHGHI/IBaTB HaACKHOCTb I/IH(i)OpMaLII/II/I I10 KPpUTCPUAM,
MPpCAJIOKCHHBIM neaarornt4cCKuM pa6OTHI/IKOM niIn

c(hOpMyIMPOBAHHBIM CAMOCTOSITEIIBHO

1.3.5

D¢} dexTuBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO

KommyHnukatusubie YV /]

2.1

OO01enne

2.1.1

Bripaxkath cebst (CBOIO TOUKY 3pEHHS) B YCTHBIX M MHCHMEHHBIX

TCKCTax

2.1.2

B xone nuamora w (W) AMCKYCCHMU 3aJaBaThb BOMPOCHI IO
CYILIECTBY OOCYK/1aéMOU TeMbl U BBICKA3bIBATh WJIE€U, HALICJICHHbIE
Ha pelieHue 3a7ayd W TOoJep)KaHue OJlarokeaaTeIbHOCTH
OOIIECHNS;

COMMOCTAaBJIATh CBOM CYXXACHHA C CYKICHUAMHN APYIHX YUAaCTHHUKOB




13

nuasnora, 0OHapy>KUBaTh PA3IUYUE U CXOJICTBO MO3UIUN

2.1.3

[IyOnuyHO mpeacTaBisATh pPe3yJabTaThl BBINOJHEHHOTO OIBITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

CaMOCTOSATEIBHO BHIOMPATh (hOpMAT BBHICTYIUICHHS C YYETOM 3aj]a4
Npe3eHTalMi U 0COOEHHOCTEW ayAUTOPUHU U B COOTBETCTBUU C HUM
COCTaBJISATh YCTHBIE M NHUCBMEHHBIE TEKCThl C HCIOJIb30BAHUEM

HIUTFOCTPATUBHBIX MAaTCPHUAJIOB

2.1.4

Bocnpunumate u GopMynupoBaTh CYXKIEHUS, BEIPAXKATh IMOIUHU B
COOTBETCTBHH C IEJISIMU U YCIOBUSIMU OOIICHUS,

pacrio3HaBaTh HeBepOaJibHbIE CpEJCTBAa OOIICHUS, TOHUMATh
3HAQYCHUE  COIMAJbHBIX 3HAKOB, 13HAaTb MW  PacllO3HABaTh
MPEANOCHIIKH KOH(DJIUKTHBIX CUTyalluid U CMSTrdaTh KOH(IUKTHI,
BECTHU NIEPETOBOPHI;

NOHUMATh HAMEPEeHHs APYTuX, MPOSBIATh  YBAXKHUTEIbHOE
OTHOIIEHHWE K CcoOeceHHKY U B  KOpPpeKTHOM  (opme

dbopMyIHpOBaTH CBOM BO3PAKECHUS

2.2

CoBMecTHas ACATCIIBHOCTD

2.2.1

[lonumaTh W WUCHOJB30BaTh MPEUMYIIECTBA KOMAHIHOM U
WHANBUAYaTbHON pabOThl NP PEIICHHH KOHKPETHOW MPOOJIeMBI,
000CHOBBIBaTh HEOOXOJMMOCTh MPUMEHEHHS TPYNIOBBIX (opm
B3aMMOJICCTBUS MPU PELICHUU MTOCTABJICHHOM 3a/1a4H;

INPUHUMATh 1E€Jb COBMECTHOM JEATEIBHOCTH, KOJUIEKTUBHO
CTPOUTH JEUCTBUSA IO €€ AOCTHKEHHIO: PACHpEIeATh POJIH,
JIOTOBApUBATHCA, OOCYX IaTh MPOLECC M PE3YyIbTAT COBMECTHOMU
paboTHI;

yMeTh 000011aTh MHEHHUSI HECKOJbKUX YEJIOBEK, MPOSABISIThH

T'OTOBHOCTBb PYKOBOJAWTDH, BBEIIIOJHATE IIOPYYCHUA, ITIOJUYUHATBCA,
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IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, OMpEeAesiTh
CBOIO pPOJIb (C y4eTOM MpPEANOYTEeHUH U BO3MOXKHOCTEH BCEX
YYaCTHUKOB B3aUMOJICUCTBHUS), paCIpelNessITh 3aJauyd  MEXIY
YIeHaMU KOMaHJIbl, Y4acTBOBaTh B T'PYNIOBBIX (hopMax pabOThI
(o6cyxxnenusi, 0OMEH MHEHH, "MO3rOBbI€ IITYPMBbI" U UHBIE);
BBITIOJIHATh CBOIO 4YacTh pabOThl, JOCTHTaTh Ka4eCTBEHHOTO
pe3ynbTaTa MO CBOEMY HAIPaBJICHUI0O M KOOPAMHHPOBATH CBOM
JCHCTBHS C IPYTUMHU WICHAMU KOMAaH/IbI,

OIICHWBAaTh KayeCTBO CBOETO BKJIaJa B OOMIMA MPOIYKT IO
KPUTEPHUSIM, CaMOCTOSTEIBHO CPOPMYTUPOBAHHBIM yYACTHUKAMHU
B3aMMO/ICHCTBHUS;, CPAaBHUBATh PE3yJIbTaThl C UCXOMHOH 3amadeil u
BKJIQJl KaXKIOTO 4WIEHAa KOMAaHIbl B JIOCTHKEHHE pE3yJbTaTOB,
pa3nenath chepy OTBETCTBEHHOCTH W TPOSBISATH TOTOBHOCTH K

NIPEIOCTaBICHUIO OTUETa Mepe/1 TPyIoin

3 Perynstusnsie YV /|

3.1 Camoopranuzamus

3.1.1 BreiaBasaTe mpoOaeMBbl IS pelieHUs B JKU3HCHHBIX M YYCOHBIX
CUTYaIUsX,
CaMOCTOATEIFHO COCTaBISATh AJITOPUTM pEIICHUs 3a/1auu (WU ero
9acTh), BBIOMpaATh CHOCOO pElIeHHs] Y4eOHOU 3a7jaud C Y4eTOM
UMEIOIUXCS  PEeCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeJIaraéMble BApUAHThI PEIICHHMA

3.1.2 OpueHTHPOBATHECA B PA3IMYHBIX TOAXOJAX MPUHATHS PEIICHUN

(MHAMBUAYyaJIbHOE, MPUHATHE PEUICHUS B TPYIE, MPUHATHE
pelIeHU TPYIIOoN);
COCTaBJATh IJIaH JEWUCTBUM (TUIaH pealu3aldd HaMEUYeHHOTO

aIrOpuUTMa pEUIeHUs), KOPPEKTUPOBATh MPEIJIOKEHHBIN alrOpUTM
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C YYETOM MOJIYYEHUSI HOBBIX 3HAHUI 00 N3y4aeMOM OOBEKTE;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE

3.2 CaMOKOHTPOITb

3.2.1 Brnagets  cmoco0amMu  CaMOKOHTPOJIs,  CaMOMOTHBalUUUu U
pednexcun

3.2.2 BHOCHUTHL KOpPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIBCTB, W3MCHMBIIMXCS CHUTYallMid, YCTaHOBJICHHBIX
OIMOOK, BO3HUKIINX TPYAHOCTEH

3.2.3 JlaBaTh aJE€KBAaTHYI OIIEHKY CHUTyallMM W Mpejjiarath IUlaH €€
WU3MCHCHWS;
YUHUTHIBATh KOHTEKCT M TPEJIBHJCTh TPYJAHOCTH, KOTOPHIE MOTYT
BO3HUKHYTh TIPH pEIICHUH Y4eOHOW 3ajgauyd, aJaanTHUpOBaTh
pelIeHNe K MEHSIOMUMCS 00CTOSITENIbCTBAM;
OOBSACHATh MPUYMHBI JOCTHXKEHUSI (HEHOCTHXKEHHUS) PE3YJIbTaTOB
NeSITeBbHOCTH, /1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY, YMETb
HAXOJUTh MO3UTUBHOE B IPOU3OIIEIICH CUTYaIUH;
OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEeJId U YCIOBUSIM

3.3 OMOLMOHAIBHBIA UHTEIEKT

3.3.1 Paznuuath, Ha3pIBaTh W yMPaBIsATh COOCTBEHHBIMHU AMOIMSIMHU H
AMOIUSAMU JAPYTHX;
BBISIBJISITh U aHATM3UPOBATH MPUYUHBI SMOIIN;
CTaBUTh CeOsl HA MECTO JPYTroro 4eaoBeKa, MOHUMATbh MOTHUBBI U
HaMEpEeHUs APYTOro;
PETYIHPOBATH CIIOCOO BBIPAKCHHS IMOIIANA

3.4 [Ipunsarue ceds u Apyrux
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34.1 OCO3HaHHO OTHOCHUTBCA K JAPYrOMY 4YEJIOBEKY, €ro MHEHHIO;
OpHU3HABaTh CBOE MPAaBO Ha OMIMOKY M TaKoe K€ MpaBO JAPYroro;
OPUHUMATh CeOsl U IPYTUX, HE OCYKIas;

OTKPBITOCTh Ce0€ U IPYTUM;

OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIIUPOBATH BCE BOKPYT

MNPEAMETHBIE PE3YJIbTATbHI

[IpenmeTHbIE pPE3yNbTaThl OCBOEHUS OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl
OCHOBHOTO 0011ero oo6pas3oBaHusi ¢ ydeToM oOumux TpeboBanuit Cranpapra u
cnenuUKy U3ydaeMblX y4eOHBIX MPEJAMETOB JIOJKHBI 00€CleunBaTh YCIEIIHOE
oOydeHHe Ha CIeAYIONIEM YPOBHE 00IIEero 00pa3oBaHusl.

[To yuebnomy npenmery "duzmuka':

1) ¢opmupoBanue mpenCTaBICHUN O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH
SABJICHUN TIPUPOBI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS; O CHUCTEMOOOpa3yromiei
posii GUBHMKHU Il Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;
HAyYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa U3yUYEeHHs] OCHOB CTPOCHUSI MAaTepUU U
(dbyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

2) ¢gopMupoBaHUE TEPBOHAYAIBHBIX MPEICTABICHUN O (U3UUECKOM CYITHOCTH
SBJICHUN TMPUPOJIBI (MEXaHHUUECKHX, TETIJIOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX),
BHJIaX MaTepuu (BEIIECTBO M TMOJi€), ABM)XEHHU KaK CIOCOO€ CYIIECTBOBAHMS
MaTepHuH; yCBOCHUE OCHOBHBIX MJIE MEXaHUKH, aTOMHO-MOJIEKYJIIPHOTO YYEHHUS O
CTPOCHMU BEIIECTBA, DSJIEMEHTOB J3JIEKTPOJUHAMUKMA M KBAHTOBOW (HU3HKH;
OBJIaJICHNE TTOHATUITHBIM aMapaToM U CHMBOJIMYECKUM SI3bIKOM (DU3UKH;

3) npuoOpeTeHne onbITa MPUMEHEHHS] HAyYHbIX METOJOB MO3HAHUS, HAOIIOIEHUS
dusnuecknx SBICHUN, TNPOBEIACHUS OIBITOB, MPOCTHIX AKCIIEPUMEHTATBHBIX
MCCJIEI0BAHNM, MPSAMBIX U KOCBEHHBIX U3MEPEHUI C UCIOJIb30BAHUEM aHAJIOIOBBIX
U UAQPOBBIX  U3MEPUTENBHBIX  MPUOOPOB; TMOHUMAHUE  HEU30EKHOCTHU
MOTPEIIHOCTEN JTFOOBIX U3MEPEHHUIA;

4) noHumanue (HU3NYECKUX OCHOB M MPUHLHUIIOB AeHCTBUS (pabOThl) MAIIMH U
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MEXaHW3MOB, CpEJACTB TEPEABMIKCHUS H  CBS3M, OBITOBBIX MPHOOPOB,
MIPOMBITIUICHHBIX TEXHOJIOTHYECKUX IMPOIIECCOB, BIMSHHUS WX HA OKPYKAIOIIYIO
Cpemy; OCO3HaHWE BO3MOXKHBIX TIPUYMH TEXHOTCHHBIX M JKOJOTHYCCKUX
KatacTpod;

5) oco3HaHMe HEOOXOIMMOCTH TMPUMEHEHHS MOCTIKCHHA (DU3UKH U TEXHOJOTHM
JUTSI palliOHAIBHOTO MPUPOIOTIONB30BAHMS;

6) oOBIaJeHHWE OCHOBAaMH OE30MAacHOTO WCIOJb30BAaHHUS ©CTECTBEHHBIX U
MUCKYCCTBEHHBIX JJICKTPUYCCKUX M MATrHHUTHBIX IIOJICH, SJEKTPOMArHUTHBIX H
3BYKOBBIX BOJIH, €CTECTBEHHBIX W MCKYCCTBCHHBIX MOHU3UPYIOIIHUX U3TyUYECHUH BO
n30eKaHUE WX BPEIHOTO BO3JCHCTBUS Ha OKPYKAMOIIYIO CpEIy M OpraHUu3M
YeIIOBEKa;

7) pa3BUTHE YMCHUS IUIAHUPOBATh B TOBCEIHEBHON XWU3HHM CBOM JCHCTBUS C
NPUMCHCHUEM TIOJIYYCHHBIX 3HAHWW 3aKOHOB MEXAHWKH, JJICKTPOJIUHAMUKH,
TEPMOJMHAMUKH U TETUIOBBIX SIBJICHHUH C 1ETbI0 COSPEIKEHUS 3J0OPOBBS;

8) dopMmupoBaHHE TIPEJCTABICHWH O HEPAIMOHAIHHOM  HCIIOJIb30BAHUH
NPUPOJHBIX PECYPCOB W DJHEPIHH, 3arpsS3HCHUU OKPYXKAIoMeH Cpenbl Kak
CJICJICTBHEC HECOBEPIIICHCTBA MAIIIMH U MEXaHU3MOB.

K xonuny o0yuenusi B 7 Kjiacce nmpeiMeTHbIe Pe3yJbTaThl HA 0230BOM ypPOBHE
TOJKHBI OTPAXKaTh C(POPMHUPOBAHHOCTH y 00YUAIOIIMXCSI YMEHMIA:
UCTIOJIh30BaTh TOHATHSA: (DU3MYECKHEe W XUMHUYCCKHE SBJICHHUS, HAOIIOJICHUE,
DKCIIEPUMEHT, MOJIeTb, THUIIOTEe3a, CAWHUIBI (U3HUYECKUX BEITUYHH, aToM,
MOJIEKYJIa, arperaTHbIe COCTOSHUS BellecTBa (TBEPIOE, >KHIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBW)KCHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, MPSAMOJIUHEIHHOE),
TPACKTOpHUSA, PaBHOACUCTBYIOMmas cwi, aedopmarus (ympyras, IiacTHUecKas),
HEBECOMOCTbH, COOOIIAIOIINECS COCYbI;

paznuyarh sBAeHUS (quddy3us, TETIOBOE JBMKEHUE YaCTHI] BEIIECTBa,
paBHOMEPHOE JBM)XCHHE, HEPAaBHOMEPHOE JBMKEHUE, HHEPIHS, B3aHMMOJICHCTBUE
TeJ, paBHOBECHME TBEPABIX TEN C 3aKPETUIEHHOW OCBIO BpAIlEHWs, Tepemada
JaBJICHUS TBEPIBIMU TElIaMH, XHUJAKOCTSIMH W Ta3aMu, aTtMoc(hepHOe aBlieHUE,

IJIaBaHWE TeJ, NpPeBpallleHUuss MEXaHHMYECKOW SHEpPruu) IO ONUCAHUIO UX
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XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(u3nueckoe sBICHUE;

pacrio3HaBaTh MPOSIBICHHE H3YYCHHBIX (PU3MUECKUX SBICHHUN B OKpPYKAIOIIEM
MUpE, B TOM 4Yucjie (pu3nueckue SIBICHUS B MNPUPOJE: MPUMEPHI JIBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMBOUM U HEKUBOU MPUPOJIE, NEUCTBUE CUIIbI TPCHUS B
MPUPOJIe U TEXHUKE, BIMSHUE aTMOCHEpPHOTO AaBJICHUS Ha JKUBOM OpraHusM,
IJIaBaHUe phIO, phluard B TeJ€ YEJIOBEKA, PU 3TOM MEPEBOJIUTH MPAKTHYECKYIO
3a/1a4y B y4e€OHYIO, BBIJICTISATh CYIIECTBEHHbIE CBOMCTBA (MpHU3HAKHU) (PU3MUECKUX
SIBJICHU;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (UBUYECKHUE SIBJICHHS, HCIOIb3Ys
buzndeckue BeaUYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpeMsl, MYyTh,
CKOPOCTb, CPEIHSSI CKOpPOCThb, CHJIa YIPYTOCTH, CHJIa TSKECTHU, BEC TeJa, CUJla
TpeHUus, AaBjicHUE (TBEPAOTO Teia, KUIAKOCTH, rasza), BbITAJIKMBAIOIIAs CHUJIA,
MexaHuueckass paboTra, MOIIHOCTh, TJIEYO CHJIbI, MOMEHT CHJIbI, KO3(QQUIIUEHT
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTEHUHUAJIbHAS DHEPTHS), IPH
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCTIOIB3YEMBIX BEITUYMH,
uX O0O0O3HAYCHUS W CAUHUIBI (PU3HYECKUX BEIMYMH, HAXOJUTH (HOPMYJIHI,
CBSI3BIBAIONINE JTAHHYIO (U3UYECKYIO BEIMUYHMHY C IPYTUMU BEJIMYMHAMH, CTPOUTD
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MYECKHUE SIBICHUS U TPOIECCHI, MUCIOJIb3Ys
MpaBUjia CJIOXKEHHUS CUi (BHOJIb OAHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApXHWMeaa, MPaBUIIO PaBHOBECHs phiuara (0JIOKa), «30JI0TOE MPABUIION»
MEXaHUKH, 3aKOH COXPAaHEHUSI MEXaHWYECKOW »HHEpPruM, IpU ITOM JaBaTh
CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHU4YeCcKoe
BBIPAXKEHUE;

OOBSACHATHh (PU3MUYECKHUE SBJICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM YHCIC W B
KOHTEKCTE CHUTyalluii MNpPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbISABISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 TOTMYECKUX I11aroB
¢ onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBIICHUH, (PU3NYECKUX 3aKOHA

HJIKM 3aKOHOMCPHOCTH,
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pemath pacuéTHble 3a7auyd B 1-2 AEHCTBUS, WCMONB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIINE (U3UUYECKUE BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJayu
3aMUCHIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKHUE BEIUUYUHBI B (DOPMYIIBI U
MIPOBOJIUTH PACUYEThI, HAXOIUTh CIIPABOYHBIE JJAHHBIE, HEOOXOIUMBIC JJISI PEIIIC HUSI
3a/1ay, OLIEHUBATh PEATUCTUYHOCTh NOJYYEHHOU (PU3NYECKOI BEIUUNHBI;
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH (HU3UIECKUX
METOJIOB, B ONHCAHUM HCCJIECAOBAHUS BBIACISATH MPOBEPSEMOE MPEANOJIOKEHUE
(rumoresy), pa3auvaTh U HUHTEPIPETHUPOBATH MOITYUYCHHBIH PE3ylbTaT, HAXOAUTh
OImMOKHU B XOJI€ OIBITA, JeJaTh BEIBOBI 10 €0 Pe3yJibTaTaMm;

POBOJIUTh OMBITHI IO HAOMIOMCHUIO (U3UYECKUX SIBICHUM WIHM (PU3MUECKUX
CBOMCTB Tel: (OpPMYyJIUPOBATH TMPOBEPSEMBIC TMPEAINOJIOKEHUSI, COOUPATH
YCTAaHOBKY U3 TMPEJI0KEHHOT0 OO0OpYyJIOBaHMS, 3allUChiBaTh XOJI OMbITa U
dbopMyITHpPOBATH BHIBOIHI;

BBITIOJIHSITh TIPSIMBIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAacChI TeJla, 00bEMA, CUJTBI
U TeMmIepaTypbl C HCIOJIb30BAaHUEM aHAJOTOBBIX U IU(PPOBBIX MPUOOPOB,
3aMUCHIBATh MTOKa3aHUs MPUOOPOB C YUETOM 3a7aHHON a0COTIOTHON MOTPEITHOCTH
U3MEPEHU;

IIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DM3NUYECKOM BEIMUMHBI OT JAPYTOM
C WCIIOJB30BAaHUEM TPSIMBIX M3MEPEHUH (3aBUCUMOCTH MYTH PaBHOMEPHO
JIBUKYIIECTOCS Teja OT BPEMEHHU JBWIKCHUS Teja, CHJIbl TPEHUS CKOJIBXECHUS OT
Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH TEJl U HE3aBUCHMOCTH CHJIBI TPCHUS
OT IUIOIIAJN CONPHUKOCHOBEHUS TE€J, CHJIbl YIPYIrOCTA OT YIJIMHECHUS MPYKUHBI,
BBITAJIKMBAIOIICH CHJIBI OT O0BEMA IMOTPYKEHHOW YacTH Teida M OT IIOTHOCTH
KUJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Te€Jia, OT TIyOWHBI, Ha KOTOPYIO
MOTPY>KEHO TEJIO, YCIOBUH IUIaBaHUS TeJ, YCIOBUM paBHOBECHS pbluara u 0JIO0KOB,
y4acTBOBaTh B IUIAHWPOBAHUW YUYE€OHOTO MCCIIEAOBAaHMS, COOUpPATh YCTAHOBKY U
BBITIOJTHATHh ~ M3MEPCHHS, CHAeAys MPEIIOKSHHOMY IUIaHYy, (UKCHUPOBATH
pe3yJabTaThl  TOJMYYEHHOW 3aBUCUMOCTH  (DU3MYECKUX BEIWYHH B  BUJIEC
MPEIJOKEHHBIX TaOnauil W TpaduKOB, [e€JlaTh BBIBOALI MO pe3yJbTaTaM

HCCJICIOBAHUS;
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MPOBOJINTh KOCBEHHBIE M3MEPEHUS (PU3MUYECKUX BEJIMYMH (TUIOTHOCTH BEIECTBA
KUJKOCTH W TBEPAOrO Tella, CUjla TPEHUS CKOJBXKEHHUS, JaBJICHHE BO3ayXa,
BBITAJIKUBAIONIAS CHWJIa, JECUCTBYIOIIAs Ha TMOTPY>KEHHOE B IKUIKOCThH TEJIO,
KOO(pPUIIMEHT  MOJIE3HOTO  JIEUCTBUSL  MPOCTBIX  MEXaHU3MOB),  CIEIys
MPEVIOKEHHOW ~ MHCTPYKIUMU: TIPU  BBINOJHEHUM  U3MEPEHUN  coOupaTh
AKCTIEPUMEHTAIBbHYIO YCTAHOBKY U BBIYUCIISTh 3HAUCHUE UCKOMOU BETMYHHBI,
coON0aTh TpaBUiia TEXHUKM O€30MacHOCTH MpH padbore ¢ JabopaTOpHBIM
000py/I0BaHUEM;

yKa3bIBaTh TPUHIUIBI JEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETP, JUHAMOMETp, COOOIIAIIIMECs COCYIbl, OapomeTp, phblyar,
MOIBUKHBIN U HETIOABMKHBIN OJI0K, HAKJIOHHASI TUIOCKOCTH;

XapaKTepU30BaTh TPHUHIUINBI JEUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHHUYECKUX
YCTPOUCTB C OMOPOW HAa WX OMUCAHUS (B TOM YHUCIE: MOAMIMITHUKHN, YCTPOUCTBO
BOJIONIPOBO/IA, THAPABINYECKUN MTPECC, MAHOMETP, BHICOTOMED, MOPIITHEBON HACOC,
apeoMeTp), UCTIONb3Ys 3HAHMS O CBOMCTBAX (PU3MUECKHUX SABJICHUNA U HEOOXOIUMBIE
¢uznueckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TPUMEPHI (HAXOAUTH HMHPOPMALMIO O TpPUMEpPax) MPAKTHUECKOTO
UCTIOJIb30BaHMs (DU3UYECKUX 3HAHWNM B MOBCEIHEBHOM KU3HU NI 0OECTICUECHUS
0€30IMacHOCTH TPU OOpallleHHH ¢ MPUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaMH,
COXpaHEHHUS 3J0pPOBBS M COOJIIONEHHUS HOPM DOKOJOTHYECKOTO TMOBEACHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGpoOpMaruu B VHTepHETE B COOTBETCTBUH C
3aIaHHBIM TIOUCKOBBIM 3alPOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUW U NTYyTEM
CpPaBHEHHS PAa3IUYHBIX MCTOYHWUKOB BBIICIATH MHPOPMAIUIO, KOTOpas SBISCTCS
MPOTHUBOPEUHNBOUN WIIM MOKET ObITh HETOCTOBEPHOII;

UCIOJb30BaTh MPU  BBINOJIHEHUU YYEOHBIX 3aJlaHUl  HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (pu3nueckoro coAep:KaHus, CIPABOYHBIE MaTepualibl, PECYpChl CETH
WNutepuer, BiajeTh NpuEéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MNPeoOpa3oBaHUs

MH(pOPMALIMK U3 OJTHOM 3HAKOBOU CUCTEMBI B JIPYTYIO;
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co37aBaTh COOCTBEHHbIE KpAaTKHE MUCbMEHHBIE W YCTHBIE COOOLIEHUS HAa OCHOBE
2—3 UCTOYHUKOB MHPOpMALMH (PU3HUECKOTO CONECPKAHUs, B TOM UUCIE MyOJTUYHO
JenaTb KpaTKhue COOOIIEHHs O pe3yJbTaTax MpPOeKTOB WM  y4eOHBIX
HCCIIEIOBAHUM, IIPU 3TOM TIPAMOTHO MCIOJIb30BaTh W3YYECHHBIM ITOHATUHHBIN
anmnapar Kypca (U3HKH, COPOBOXKIATh BHICTYINIEHUE MTPE3EHTALIUEH;

IpU  BBIMNOJHEHUH YYEOHBIX TMPOEKTOB U  HCCIEAOBAaHUN  pacnpenensTh
0053aHHOCTH B TpyMIE B COOTBETCTBUM C MOCTAaBJIECHHBIMH 3aJjadyaMu, CJIECIUTh 3a
BBIMOJTHEHUEM TIJIaHA JIEMCTBUM, aJ€KBATHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B
JEeSATENbHOCTh TPYMIbl, BBICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE,

YUUTBIBAA MHCHUC OKPYKArOIInX.

K xoHuy o0yuyenusi B 8 kiiacce npeaMeTHble pe3yibTaThl HA 02a30BOM yYPOBHe
JAOJIZKHBI OTPAKATH CPOPMHUPOBAHHOCTD Y 00yHAKOIIUXCH YMEHMA:
UCIIOJIB30BATh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSHHUS BEIIeCTBa, KPUCTAIUIMYECKHE U aMOp(HbIC
T€Ja, HACBIIIECHHBI M HEHACBIIICHHBIM TNap, BIAXXHOCTh BO3/yXa, TEMIEpPATypa,
BHYTPEHHSA SHEPIHUsl, TEIJIOBOW JBUTATEIIb, JJIEMEHTAPHBIN AJICKTPUYCCKUN 3apsi/l,
ANEKTPUUYECKOE TO0JIE, TPOBOJHUKUA U IUAJIEKTPUKU, TTOCTOSHHBIM AIEKTPUYECKUIN
TOK, MarHUTHOE TIOJIE;

pa3nnyath SBJICHUS (TEIJIOBOE PACIIMPEHHUE U CKATUE, TEIIoNepenayda, TeIIoBOe
PaBHOBECHE, CMAyMBAaHWE, KaNWULIPHBIE SBJICHUS, WCIIAPEHUE, KOHICHCALWs,
IJIAaBJICHUE, KpUCTauIM3alnus  (OTBEpAEBaHUE), KHUIIEHUE, TeIulonepeaaya
(TerIonpPOBOJHOCTD, KOHBEKIHS, U3IIy4YeHHE), AIEKTPU3ALUS Ted,
B3aHMOJICMCTBUE 3aPSA0B, IEHUCTBUS IEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aHMOJICMCTBUE MArHUTOB, JAEHCTBUE MArHUTHOI'O MOJIS HA IMPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs WHIYKIMUS) MO ONUCAHMI0 MX XapaKTepHbIX CBOMCTB W Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHHE HM3YYEHHBIX (PU3MUECKUX SIBIICHUN B OKpYKAIOIIEM
MHUpE, B TOM yucie (U3NYECKUE SIBICHUS B IPUPO/IE: IOBEPXHOCTHOE HATSXKEHHUE U

KallWJUISIPHBIE SIBIICHUS B MPUPOAE, KPUCTAUIBI B Ipupoxe, usinydyeHue ComHua,
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3amMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa,
ANIEKTPUYECKUE SBJICHUS B aTrmocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMiid, Apeid MoarcoB, pojab MArHUTHOTO MOJS Uil )KM3HU Ha
3emie, MOJSIPHOE CHSHHAE, TpPU 3TOM IMEPEBOAUTH MNPAKTUYECKYHO 3ajady B
y4eOHYI0, BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH ) (DU3NYECKUX SBICHUM;
OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SBICHUS, HCIOIb3YS
dbu3udeckue BEIMYUHBI (TeMIlepaTypa, BHYTPEHHsISI DJHEPTHs, KOJIMYECTBO
TEIUIOTHI, yJieJIbHAasl TEIUIOEMKOCTh BEILIECTBA, yJAEIbHAsl TEIJIOTa IUIABICHMUS,
ylIelbHas TeIioTa MnapooOpa3oBaHMs, YJleJbHAs TEIUIOTa CrOpaHusl TOIUIMBA,
KOO PUIIMEHT TIOJIE3HOTO0  JICUCTBUS  TEIJIOBOM  MAaIllMHBI, OTHOCHUTEJIbHAS
BJIQXXHOCTh BO3/lyXa, OJJEKTPUUYECKUW 3apsj, CHUJIa TOKa, JJIEKTPUUECKOE
HaIpsHKEHUE, COMPOTUBIICHUE MPOBOJHUKA, YACIBHOE COMPOTUBIICHUE BELIECCTBA,
paboTa ¥ MOIIHOCTh JJIEKTPUYECKOTO TOKA), MPU OINUCAHUM TPABUIBLHO
TPaKTOBaTh (DU3MYECKUH CMBICI HCIOJNB3YEMBIX BEJIUYMH, OOO3HAYEHUS U
eAVHUIIBI (U3UYECKUX BEIIMYMH, HAXOAUTh (POPMYIbI, CBSA3BIBAIOUIUE JTAHHYIO
bu3nUecKyl0 BEJIMYHMHY C JAPYTUMH BEIMYUHAMH, CTPOUTH TpaUKU HU3yUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MYECKHUE SIBICHUS U TPOIECCHI, MUCHOJIb3Ys
OCHOBHBIE TOJIOKEHHSI MOJIEKYISIPHO-KMHETUUECKONW TEOPUU CTPOEHHUS BEIIECTBA,
OPUHIUIT CYNEPIIO3UIMU MoJel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsiia, 3akoH Oma JJ1s yyacTka 1enu, 3akoH Jxoyns—JIeHa, 3aKoH COXpaHEeHUs
SHEPTUH, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U 3aMHCHIBATH €TO
MAaTEMaTHYECKOE BBIPAXKEHUE;

OOBSACHATHh (PU3MYECKUE MPOIECCHl U CBOMCTBA TEJN, B TOM YHCIE M B KOHTEKCTE
CUTyalluil IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYUHHO-
CJICICTBCHHBIE CBSI3U, CTPOUTH OOBsICHEHNE M3 1—2 JIOTMYECKHUX IIaroB C OMOPOi
Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3WYECKUX SIBICHHUMA, (HU3UUIECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEM;

pemiaTth pacu€THble 3aJayd B 2—3 JACHCTBUS, HCIOIb3YSd 3aKOHBI U (OPMYIIBI,

CBA3bIBAIOIIHNC (1)I/ISI/II-ICCKI/I6 BCIIMYMHBI: Ha OCHOBC aHaJIM3a YCJIOBHA 3aJa4du
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3alMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEJOCTATOK MAHHBIX Ui PELICHUS
3a7aud, BBIOMPATh 3aKOHBI W (OPMYJbI, HEOOXOAUMBIE [Jisi €€ pelIeHus,
MIPOBOJIUTH PACU€Thl U CPABHUBATH MOJTYyUYCHHOE 3HAUEHUE (DU3NUYECKOU BEIIMUMHBI
C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH (HU3UIECKUX
METOJIOB, HCIOJIb3Yysl ONHCAaHUE MCCIEIOBAHUSA, BBIICIATH MPOBEPAEMOE
MPEIOI0KEHNE, OIIEHUBATh MPABWIBHOCTh MOPSIKA MPOBEACHUS UCCIIEAOBAHMUS,
JeNaTh BBIBOIbI;

MPOBOJIUTH OMBITHI IO HAOMIOJNCHUIO (U3UYECKUX SIBICHUM WM (PU3MUECKUX
CBOMCTB TeN (KamWwUIspHBIC SBJICHUS, 3aBUCHMOCTH JAaBJICHHMS BO3JyXa OT €ro
o0béMa, TeMmmepaTypbl, CKOPOCTH TIpollecCa OCTBIBAaHHMS M HarpeBaHus TpH
U3y4YeHUH OT I1BETa W3Jydarole (MOTJOIaoIIeil) MOBEPXHOCTH, CKOPOCTh
UCIAPEHUsI BOJIbI OT TEMIIEPATYpPbl KUJIKOCTH W IUIOHAAW €€ IMOBEPXHOCTH,
ANEKTPU3ALUS TEA U B3aUMOJEHUCTBUE DIIEKTPUUYECKUX 3apsAJIOB, B3aUMOJICHCTBHE
NOCTOSIHHBIX MarHUTOB, BU3YyallM3allisi MArHUTHBIX MOJIEN MOCTOSHHBIX MarHUTOB,
NEUCTBHUSI MAarHUTHOTO TOJIs HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOICTBa 3JIEKTPOABUTATENS MOCTOSHHOTO TOKa): (hOPMYIUPOBATH MPOBEPSIEMbIC
NPENONIOKEHUSI, COOUPATh YCTAaHOBKY U3 TMPENJIOKEHHOTO O0O0pYyJI0BaHMS,
OIMMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh MpPSMbIE HM3MEPEHHS] TEMIEPaTypbl, OTHOCHTEIBHON BIAXHOCTHU
BO3/lyXa, CHUJIBI TOKA, HAIPSKEHUS C WCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB H
JATYUKOB (DU3MYECKUX BEJIMYMH, CPABHUBATh PE3YJbTAThHl M3MEPECHUN C YUETOM
3a/1aHHOM aOCOFOTHOW MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAaHUE 3aBUCUMOCTH OHON (PM3UYECKON BETUUYUHBI OT APYTOH
C WCIOJb30BAaHUEM MPAMBIX HU3MEPEHHH (3aBUCUMOCTb  COINPOTHUBIICHUS
MMPOBOJHHUKA OT €ro JUIMHBI, IUIOMAJA MONEPEYHOIO0 CEYEHHUS W YACIBHOTO
CONIPOTUBIICHUS BEIIECTBA NMPOBOJHUKA, CWJIBI TOKA, UAYIIETO YEPE3 MPOBOJHHUK,
OT HANpsDKEHUS Ha NPOBOAHUKE, HCCIEAOBAHHE TMOCJIEAOBATEIBHOTO U
MapajuieIbHOr0  COCJAMHEHUH TMPOBOJHUKOB): IUJIAHUPOBATh  HCCIEJIOBAHUE,

coOMpaTh YCTAaHOBKY U BBIMIOJIHATH U3MEPEHUs, CIEaysl MPEAJIOKEHHOMY IUIaHy,
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(uKCcHpOBaTh Pe3yJabTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJI€ TAa0JIULl U rpauKoOB,
JIe1aTh BBIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHUS;

OPOBOJUTH  KOCBEHHBIE  HM3MEPEHHS  (PU3MYECKMX  BeIWYMH  (y[eibHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBIEHUE IPOBOJHUKA, pabOTa U MOIIHOCTb
ANEKTPUYECKOr0 TOKA): MIIAHUPOBATh U3MEPEHMsI, COOMPATh KCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEIys TMpPeNJoKEHHOW WHCTPYKIIMH, W BBIYHUCIATH 3HAYCHUE
BEJIMYMHBI; COONIONATh TpaBWJIa TEXHUKM O€30macHOCTH Mpu  padore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepH30BaTh MPUHIMIBI JCHCTBUS W3YYCHHBIX MPHUOOPOB M TEXHHUUYECKUX
YCTPOMCTB € OMOPOI Ha MX OMUCaHUs (B TOM YHCIIE: CUCTEMa OTOIUICHUS JIOMOB,
THTPOMETP, MapoBas TypOWHA, aMIIEpPMETp, BOJIBTMETpP, CUETUUK DJICKTPHUECKOM
HHEPTUH, DJIEKTPOOCBETUTENIbHbIE MPUOOpPHI, HArpeBaTeIbHbIE AIEKTPOIPUOOPHI
(mpuMepsI), ANEKTPUUYECKHUE MPEAOXPAHUTEINH, JIEKTPOMATrHUT, JJIEKTPOABUTATEIND
IOCTOSIHHOTO TOKa), HCIOJB3Ysl 3HaHMsSI O CBOMCTBaX (PU3MYECKUX SIBJICHUN U
HEo0X0AUMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA M U3MEPUTEIIbHBIE PUOOPHI 110
CXeMaM M CXEMaTU4YHbIM pPHUCYHKaM (KUIKOCTHBI TEpMOMETp, TEpMOC,
ICUXPOMETpP, TUTPOMETP, [JBUTATEIb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOII,
peocTaT), COCTaBJIATh CXEMbl AJIEKTPUYECKHX LENeld C IOCIeI0BaTEIbHbIM U
napauieIbHbIM COEAMHEHHUEM DJJIEMEHTOB, pa3inyasi YCJIOBHblE O0003HAYEHMS
AJIEMEHTOB JIEKTPUUECKHUX LIETIEeH; TPUBOAUTH IPUMEPHI (HAXOIUTh UH(OPMALINIO
O TMpHUMepax) MPAKTHUYECKOTO HCHOJb30BaHUS  (U3MYECKUX 3HAHUM B
MMOBCEIHCBHON JKW3HM IS OOecleueHus: OCE30MacHOCTH MpHU OOpalIieHUuu C
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHHs 3J0pPOBbS U
COOJTIOJICHUST HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKpYKaIOIIeH cpeie;
OCYILIECTBJIATh MOUCK MHpOpManuu (u3nyeckoro coaepxanus B MHTepHere, Ha
OCHOBE HMMEIOIIMXCS 3HAHUM M MyTEM CpPaBHEHUS TOMOJHUTEIBHBIX MCTOYHHUKOB
BBIICTISITH MH(POPMAIMIO, KOTOpasi SBISETCS MPOTUBOPEYMBOM HIIM MOXKET OBITH
HEJOCTOBEPHOM; HCIOIB30BaTh NPU BBIOJHEHUH YYEOHBIX 3aJaHUl Hay4dHO-

MOMYJISIPHYIO JIUTEPATYpy (PU3UYECKOTO COJEp)KaHUs, CIPABOYHBIC MaTEpPHAIbI,
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pecypcel cetu WHTepHeT, BianeTb NpuEMamMu KOHCIEKTHUPOBAaHUSA TEKCTa,
npeoOpa3zoBaHusl HH(YOPMALUMU U3 OJHOW 3HAKOBOI CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOUIEHUs, 00001as
MH(OPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOTO COAEpKaHUSA, B TOM
quclie MyOJIMYHO MPEACTABISTh PE3YIbTaThl IPOEKTHON WIIM HCCIIEOBATEIbCKOM
NEATENIbBHOCTH, MPU OTOM TIPAMOTHO WCIIOIB30BaTh W3YYEHHBIM NOHATUNHBIN
anmnapar Kypca (U3HKH, COMPOBOXK/IATh BHICTYIIEHUE MTPE3EHTALIUEH;

OpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U MCCIENOBAHUNA (PU3NYECKHX IMPOIIECCOB
pacnpenensiTh O0S3aHHOCTM B TpPyNIEe B COOTBETCTBUM C IOCTABJIEHHBIMU
3aJlayaMu, CJICIUTh 32 BBHINIOJHEHHWEM IUIaHA JCHCTBUI M KOPPEKTUPOBATH €rO0,
aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIaJ B JEATEIbHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, TMPOSIBIsSIE ~ TOTOBHOCTh  pa3peliarhb

KOH(IUKTBHI.

K xoHmy o0yuenusi B 9 kiiacce npeaMeTHble pe3yjbTaThl HA 02a30BOM yYPOBHe
AOJKHBI OTPAKATh ChOPMUPOBAHHOCTH Y 00YUAKOIIUXCS YMEHMIA:
UCIIOJIB30BaTh TOHSATHSA: CHCTEMa OTCUéra, MaTepHaibHas TOYKa, TPACKTOpHUS,
OTHOCHUTEJIBHOCTh ~ MEXaHWYeCKOro  JABIWKEHMs, jAcdopmanus  (ympyras,
IIacTUYecKas), TPEHUE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHE, HEBECOMOCTh H
NEePErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO TBEPJOE TEINO, IIEHTP TSHKECTH TBEPIAOTO
TeJda, pPaBHOBECHE, MEXaHWYECKHE KOJICOAaHWS M BOJIHBI, 3BYK, HH()pa3ByK H
yIBTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, ITKaja AJEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JATBbHO30PKOCTb, CIICKTPHI MCIYCKAHHSA W IOTJIONIEHUS, aibda,
OcTa- ¥ TaMMa-u3IIydeHUs, U30TOIIbI, SAepHAs SHEPIeTHKA,

paznuyaTh SABJICHUSA (PABHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE JTBUKECHHE,
PaBHOYCKOPEHHOE TMPSMOJMHEHHOE JBIDKCHHE, CBOOOJHOE TajcHUE Tel,
paBHOMEpPHOE JIBHKEHHE IO OKPYKXHOCTH, B3aUMOJICMCTBHUE TEJ, PEAKTUBHOE
JBIDKEHHUE, KOJeOaTeIbHOE NBHKCHHUE (3aTyXalOMKME U BBIHYK/ICHHBIE KOJICOaHNs),
pe30HAHC, BOJHOBOE  JBIDKEHHE, OTPaKEHHWE  3BYyKa,  MPSIMOJIMHEHHOE

pacrpoCcTpaHeHUe, OTpPaXEHUE U MPEIOMJICHHWE CBETa, I[OJHOE BHYTPEHHEE
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OTpakeHHE CBETA, Pa3joKeHUE OeJI0ro CBeTa B CIIEKTP U CIOKEHUE CIIEKTPATIbHBIX
LIBETOB, JUCIEPCUSl CBETA, €CTECTBEHHAs pPAaJAUOAKTUBHOCTb, BO3HHKHOBECHME
JUHENYATOro CHEeKTpa U3JIy4YeHHs) MO OMHCAHUIO0 MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSABICHHE H3YYEHHBIX (PU3MYECKUX SIBICHUI B OKpYyXKarouem
Mupe (B TOM uucie (u3myeckue SBICHUS B NPUPOJE: NPUIUBBI U OTIUBBI,
nBrkeHne I1aHeT CONMHEYHOM CHUCTEMBI, PEAKTUBHOE JBUJKEHHE IKUBBIX
OpraHMW3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH, 3E€MIICTPSCEHHUE, CEMCMUYECKHE
BOJIHBI, IIYHAMH, 7XO0, LIBETA T€Jl, ONTUUYECKUE SBJICHUS B MPUPOJE, OMOIOTMUECKOe
JEHUCTBUE BUAMMOIO, yIbTpadUOIETOBOIO M PEHTIC€HOBCKOTO H3JIYYCHUH,
€CTECTBEHHBIM paJMOaKTUBHBIA (POH, KOCMHYECKHE Jy4d, pPaJHMOAKTHUBHOE
U3JIy4YeHUE TPUPOJIHBIX MHUHEPAIOB, JCHCTBUE PAJUOAKTUBHBIX H3JIYyYECHHU Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 3a/7ady B Y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SBIICHUN;

ONKCHIBATh M3YUYCHHBIE CBOMCTBA TelN U (PU3MYECKUE SIBICHHS, HCIOJIb3Ys
¢usznueckre BENWYUHBI (CpeAHssi M MTHOBEHHas CKOpPOCTh Teja TMpu
HEPAaBHOMEPHOM JIBMKEHHUH, YCKOPEHUE, NIEPEMEIICHUE, MYTh, YII0Basi CKOPOCTb,
CWJIa TPEeHHs, CUJia YIPYTOCTH, CHJIa TSKECTH, YCKOPEHUE CBOOOJHOIO MaJeHUS,
BEC Tella, UMITYJIbC Tejla, UMITYJIbC CHJIbI, MEXaHW4Yeckas pabdoTa W MOIIHOCTb,
NOTEHLMAIbHAsl JHEPrUs Tela, IMOJHITOTO HAJd IOBEPXHOCTBHIO  3E€MIIH,
MOTCHIIMAJbHAS DSHEPrUsl CXKATOW MNPYKUHBI, KUHETUYECKAS DSHEPrUsl, IOJIHaA
MEXaHHYeCcKasi YHEPTHs, MEPUOJl U YacTOTa KOJeOaHUM, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCThb CBETA, IOKA3aTENIb IPEJIOMIIEHHUS CpEAbl), MpU
OMHMCAHWH TPABUIIBHO TPAKTOBATh (PM3MYECKUN CMBICI HCIIOIB3YEMBIX BEITUYHH,
o0O3HAaUeHUsT W eAUHUIBI (PU3NYECKUX BEIWYHMH, HaXOIUTh (OpMyIIHI,
CBSI3BIBAIONINE TAHHYIO (DU3MYECKYIO BEJIMYHHY C IPYTUMU BEJIUYHHAMH, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEH (PHU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Teld, (PU3MYECKUE SIBJICHUS M IMPOLECCHI, UCHOJb3YS
3aKOH COXPAaHEHHS DJHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS, IPUHIIMII

Cynepno3snuuu Cuj, IPpHUHOUII OTHOCHTCIBbHOCTH Fannneﬂ, 3aKOHBI HI)IOTOHa,
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3aKOH COXpPAHEHHUS UMITYJIbCa, 3aKOHbl OTPAKEHUS U MPEIOMIIEHUS! CBETA, 3aKOHBI
COXPAHEHMS 3apsA0BOIO0 M MAcCCOBOTO YHUCEN MpPH SIEPHBIX PEaKIUAX, IPU ITOM
JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMChIBATh €ro MaTEMaTHYECKOe
BBIPAKEHUE;

OOBSACHATH (PU3MYECKUE MPOLECCHl U CBOMCTBA TEN, B TOM YUCIE MU B KOHTEKCTE
CUTyallUd IPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BbIABIATH MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 2—3 JIOTMYECKHUX IIAroB C OMOPOil
Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3MYECKUX SBICHUH, (U3HMUECKHX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemiatb pacy€THbie 3ajaud (OMHMparoIMecss Ha CHUCTEMY M3 2—3 ypaBHEHHI),
UCIIOJIb3YS 3aKOHBI U (hOPMYIIbI, CBSI3bIBAIOIINE (PU3NYECKUE BEIMYUHBI: HA OCHOBE
aHaiM3a YCJIOBUS 3aJlayd 3alMChIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTAIOIIHNE
WIK U30BITOUHBIE JaHHBIC, BHIOUPATH 3aKOHBI M (POPMYIbI, HEOOXOIUMBIE MJIs
peuieHns, MPOBOAWTh pPAacCU€Thl M OLEHHBATh PEATMCTUYHOCTH IOJYYEHHOTO
3HaueHUs (PU3NYECKON BEIHUNHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIH (PUINYECKUX
METOJOB, HCIMOJb3ysl ONHUCAHUE WCCIEAOBAHUS, BBIACIATH IPOBEPSEMOE
IPEANOJIOKEHUE, OLIEHUBATh MPABUIBHOCTD MOpPsJIKA MPOBEICHUS UCCIEIOBAHUS,
JienaTh BBIBOJBI, HMHTEPIPETUPOBATH pPE3yJabTaThl HAOJIONEHUN |  OIBITOB,
IIPOBOJIUTh ONBITHI 1O HAOMIOMCHUIO (U3UYECKUX SBICHUM WIM (PU3MUESCKUX
CBOICTB Tel (M3ydeHHE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHUs >HEPIUH,
3aBUCUMOCTh TEpHoJia KOJIeOaHWW TPYKUHHOTO MASTHHKA OT MacChl Tpy3a H
KECTKOCTH TIPYXKUHBI M HE3aBUCUMOCTh OT aMIUIATYABl MajbIX KoJeOaHUH,
IPSIMOJINHEMHOE PacHpoCTPaHEHUE CBETA, pa3joKeHue OeIoro cBeTa B CHEKTP,
U3Y4YEHHE CBOWCTB HM300pa)kK€HHs] B IUIOCKOM 3€pKajie U CBOWCTB H300paKeHHs
npeaMeTa B COOMparomied JHMH3e, HaOMIOJEeHWE CIUIOIIHBIX W JIMHEWYaThIX
CHEKTPOB H3IyYEHUs): CaAaMOCTOSITEIbHO COOMpATh YCTAHOBKY U3 H30BITOYHOIO
Habopa 00OpyI0BaHMs, OMUCHIBATH X0/ OIMbITA U €r0 pPe3yJbTaThl, POPMYIUPOBATH

BBIBOJHBI,
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MPOBOJUTH NIPH HEOOXOIUMOCTH CEPUIO MPSAMBIX U3MEPEHHI, OTPEACIss CpeIHee
3HAYEHUE U3MEPAEMON BEIUYHMHBI ((POKYCHOE pPACCTOSIHUE COOMpArOIIEH JIMH3bI),
00OCHOBBIBaTh BBIOOp crocoba u3MepeHus (M3MEpUTEIBLHOro mpudopa);
OPOBOJUTH  HCCIEJOBAHWE  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYHMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPCHHH (3aBUCUMOCTh TYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBIDKEHWUH O€3 HadaJbHOW CKOPOCTH, Tepuonaa KojeOaHui
MaTeMaTUYECKOT0 MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHSI CBETa
OT yIila TaJCHWS W Yrja TpeJOMJICHHs OT yria TMaJeHus): IUIaHHPOBATh
MCCIIEJIOBAaHNE, CAMOCTOATEIHHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YNIbTATHI
MOJTyYEeHHOW 3aBHCHUMOCTH (PU3WYECKUX BEIMYMH B BHJE TaOIUI] M TpaduKOB,
JIeNIaTh BBIBOJIBI TIO PE3yJIbTaTaM HCCIIEIOBAHNUS;

IPOBOJAUTH KOCBEHHBIC M3MEPCHHS (DU3NYCCKUX BCIMYUH (CPEAHSS CKOPOCTH M
YCKOpEHHE Teja TpU PaBHOYCKOPEHHOM JBW)KCHHH, YCKOPEHHE CBOOOJHOTO
najgeHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIMEHT  TpEeHHUs  CKOJIBKECHHS,
MexaHuueckas paboTa W  MOLIHOCTh, 4YacToTa M TMepUoa  KoJeOaHHit
MaTEMaTUYECKOTO U TPYKUHHOTO MAasiTHUKOB, OINTHYECKas CUjia COOUparolie
JUH3bI,  PaJAMOAKTHBHBIM  (OH):  IJIAHUPOBATH  HW3MEpPEHHs, CcOOHMpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY M BBIIOIHATH U3MEPEHUS, CIEAYys MPEI0KEHHOM
WHCTPYKIIMH, BBIYUCIIATh 3HAYEHUWE BEIWYMHBI M aHAIU3UPOBATH IOTyYEHHBIC
pE3yJBTATHI C YUYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHUN;

coOmM0aTh TMpaBWia TEXHUKH O€30MacHOCTH TpH pabore ¢ JabopaTOpHBIM
00opyTI0BaHUEM;

pa3nu4aTh OCHOBHBIC MPU3HAKHU U3YYCHHBIX (DU3UUECKUX MOJIENICH: MaTepralbHAs
TOUYKa, a0COJIIOTHO TBEPIIOE TENO, TOUCUHBIN UCTOYHHUK CBETA, JIyd, TOHKAs JINH3A,
TJIaHeTapHas MOJIENb aTOMa, HYKJIOHHAS MOJICNIb aTOMHOTO SI/IPa;

XapaKTeprU30BaTh MPUHINAIBI JCHCTBUS H3YYEHHBIX TPHOOPOB U TEXHUUYECKHUX
YCTPOUCTB C OMOpOW Ha WX OMUCaHUS (B TOM 4YHUCJE: CHUIOMETP, IATYUKHU
MOJIOKCHUS, PACCTOSIHUS ¥ YCKOPEHHWs, paKeTa, 3XOJOT, OYKH, TIEePHUCKOII,

@OTO&HHapaT, OIITHYCCKUC  CBCTOBOABI, CIICKTPOCKOII, JO3UMCETP, KaMcpa
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Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (U3MYECKUX SBICHUH U
HE0O0XouMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

HCIIOJb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH U3YUYCHHBIX TEXHHUYECKUX
YCTPOUCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHUYECKUX MPOIECCOB IPHU
pelieHnd y4eOHO-MPAKTUYECKUX 3a/1ady, ONTHUYECKHE CXEMbl IS MOCTPOCHUS
M300paXeHU B MJIOCKOM 3epKaJie U COOMparolen JINH3E;

OPUBOAUTL TpPUMEPHl (HAXOAUTh HWH(OpMAIUMI0O O TpUMEpax) MNPaKTUIECKOrO
UCIIOJIB30BaHUS (PU3MUECKUX 3HAHWUW B TOBCEJIHEBHON JKU3HU JJII OOECIICUCHUS
0€30MacHOCTU TpU OOpallleHUH ¢ MpUOOpaMu U TEXHUUECKHMH YCTPONCTBaMH,
COXpaHEHHMS 370pOBbS M COOJIOJICGHUS HOPM DKOJOTHYECKOTO TIOBEJACHUS B
OKpYXXaroliel cpeae; OCYIIEeCTBISATh TMOUCK wuHbopManuu  (puznueckoro
comepxkanusi B MIHTepHeTe, caMOCTOSTEbHO (GOpMYIUPYsl MOUCKOBBIN 3aIpoc,
HaXOJIUTh TIYTH OIpPEJCICHUs JOCTOBEPHOCTH TIOJNY4YeHHON wuHpOpMaIuu Ha
OCHOBE UMEIOIINXCS 3HAHUI U JOMOJIHUTEIbHBIX UICTOYHUKOB;

UCIIOJIb30BaTh TMPU  BBHIMOJHEHWM Yy4YEOHBIX 3aJlaHUi  HAYYHO-TIOMYJISPHYIO
TuTeparypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTtepHer, Bmanerp mnpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpPMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIE€ IHCHMEHHBIE W YCTHBIE COOOIIECHUS Ha OCHOBE
uH(OpPMaIMK U3 HECKOJIbKUX HCTOYHUKOB (PHU3MYECKOTO COACP)KAHMS, MyOIUIHO
MPEACTABIATh PE3YJbTAaThl MPOEKTHOM WM HCCIIEIOBATEIbCKON NIESITENbHOCTH,
[IPY 3TOM T'PAMOTHO HCHOJIb30BaTh U3YUYCHHBIN MOHATUWHBIN anmapar u3y4aemMoro
paznena (U3MKA W COMPOBOXKIATh BBICTYIJICHHE TMpPE3CHTAlUC C yd4ETOM
0COOEHHOCTEH ayTUTOPHHU CBEPCTHUKOB.

B ¢denepanpHBIX W permoHaIbHBIX MPOIEAYpaxX OICHKHM KadecTBa 0Opa3oOBaHUS
UCIIONIB3yeTCsl  TepedeHb  (KoaudukaTop) pacnpeneleHHBIX IO  Kiaccam
MPOBEPSEMBIX TPEOOBAHUMN K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM
MporpaMMbl OCHOBHOTO 00IIIero 0O0pa3oBaHUsS U BJIEMEHTOB COACPXKAHUS IO

buzuke.
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[IpoBepsieMble TpeIMETHBIE PE3YJIHTAThl OCBOCHUS

OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIIETr0O

oOpazoBanus (7 Kacc)

Kox
MIPOBEPSIEMOTO

pe3ynbrara

[IpoBepsieMble TNpPEOMETHBIE PE3YJIbTATBl OCBOCHUS OCHOBHOM

00pa3zoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs

1.1

HCITIOJIb30BATH U3YUCHHBIC ITOHATUA

1.2

pas3invdaThb SABJICHHA IO OIMMCAHUIO MX XAPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘{€CKO€ ABJICHUC

1.3

pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3WYECKUX SIBICHUN B
OKpYXalollleM MHUpe, B TOM YHcle (QU3NYECKUE SBICHHUS B
Opupojae, TpU ITOM TMEPEBOAUTH MPAKTHYECKYIO 3a7ady B
yueOHYI0, BBIACNIATh CYIIECTBEHHbIE CBOMCTBAa  (IIPU3HAKH)

(bu3HUeCcKUX SBICHUN

1.4

OMKCHIBATh HM3YyUYEHHBIE CBOMCTBA Tel U (U3MYECKUE SIBICHUA,
UCTIONB3Yd (M3HUYECKUE BEIWYUHBI, TMPU OINHUCAHUU TPABUIBHO
TPAKTOBaTh (PU3UUYECKUA CMBICI UCIIOJIB3YEMbIX BEJIMYUH, HX
0o003HaueHUsT W €IUHULBI (PU3NYECKUX BEJIUYMH, HAXOJIUTh
dbopMyIbl, CBA3BIBAIONIME JAHHYIO (U3UYECKYI0 BEITUYUHY C
IPYTUMH  BEJIIMYMHAMH,  CTPOUTh  TpadUKH  HU3yUYEHHBIX

3aBUCUMOCTEH (PU3NIECKUX BETUINH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, (U3HUYCCKHE SBICHHS U
MPOIECChl, MCIOIB3Yysl H3y4YCHHBIE 3aKOHBI, MPU HSTOM J1aBaTh
CIOoBeCHYI0O  (GOpPMYJHMPOBKY 3aKOHA W  3alUCBIBaTh  €TO0

MAaTCMATHUYCCKOC BBIPAKCHHUC
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1.6

OOBSACHATH (PU3NYECKUE SIBICHUS, IPOLECCHI U CBOICTBA TEJ, B TOM
Yylhclie U B KOHTEKCTE CHUTYyalMil MNPaKTUKO-OPUEHTHUPOBAHHOI'O
XapakTepa: BbIABIATh MPUUMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe u3 1 - 2 Jjormyeckux maroB c¢ omopoi Ha 1 - 2
U3YYEHHBIX CBOMCTBA (PM3MUECKHUX SIBICHUN, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

peuiaTb paCYCTHLIC 3a1a49 B l1-2 HGﬁCTBHH, HCTIOJIb3Ys 3daKOHbI U
(bOpMyJ'IBI, CBA3bIBAOIIIHC (1)I/IBI/I‘ICCKI/IC BCIIMYHWHBI: Ha OCHOBC
daHaJin3da  yYCJIOBHA  3aa4u  34lUCBIBATH  KPATKOC  YCJIOBHC,
IIOACTAaBJIATDH (I)I/I?)I/I‘IGCKI/IG BCIIMYNHBI B q)OpMyJ'IBI U TIPOBOIUTH
pacucThbl, HAXOAUTb CIIPABOYHBLIC IAaHHBIC, H€O6XO}II/IMLI€ JJIA
PCUICHUSA 3ajJay, OOCHUBATH  PCAJIMCTUYHOCTDH HOquCHHOﬁ

¢bu3nUecKoi BEeTUYNHBI

1.8

pacno3HaBaTh NpoOJIEeMbl, KOTOPbIE MOKHO PEUIUTh MPHU MMOMOIIH
¢u3MUecKX METOAOB, B OINHMCAHUHM MCCIEIOBAHUS BBIICIATH
poBepsAeMOE  MPEANoJokKEeHUe  (TUIoTe3y), pa3auyath U
UHTEPIPETUPOBATH MOTYYECHHBIN PE3yibTaT, HAXOAUTh OIIMOKU B

XO0IC€ OIIbITa, ACJIATh BBIBOJAHLI I10 €TI0 PC3yJIbTaTaM

1.9

IPOBOAUTH OMBITHI TO HAOTIONEHUIO (PU3MUECKUX SBICHUA WA
duznuecknx CBOUCTB Ten: (opmMymupoBaTh MPOBEpsiEeMbIC
NPENNONIOKEHUSI, COOMpaTh YCTAHOBKY W3 MPEII0KEHHOTO
o0opyZoBaHUs, 3alMCHIBATh XOJ OMNbITAa W (POPMYIUPOBATH

BbIBOJbI

1.10

BBITIONTHSTH TIPSIMBbIE U3MEPEHUSI C UCIIOJIB30BAHMEM aHAJIOTOBBIX U
U(POBBIX TPUOOPOB, 3aMUCHIBATH TTOKa3aHUS TPHOOPOB C YyIETOM

3a1aHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOAUTh MCCJEIOBAaHHWE 3aBUCUMOCTH OJIHOW (U3NUYECKOMH
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BEJIMYMHBI OT JPYrOM C HCIOJB30BAHUEM IMPSIMBIX H3MEpPEHUH,
y4acTBOBATh B IJIAHUPOBAHUM Y4€OHOI'O MCCIEAOBAHUS, COOUPATh
YCTAHOBKY U BBIIOJHATh W3MEPEHHUs, CIENys MNPeaIoKEHHOMY
IIaHy, (UKCUpOBATH pE3yJbTaThl MOJYYEHHOW 3aBUCHMOCTHU
(¢u3MUECKUX BEJIMYMH B BUJE MPEAJIOKEHHBIX TaOJINLl U TpadUKoB,

ACJIaTb BLIBOABI 110 PE3yJIbTaTaM UCCICA0OBAHUA

1.12

MPOBOAUTHL KOCBCHHBIC H3MCPCHMHA (bHBI/I‘IeCKI/IX BCIIMYUH, CICAYS
HpeI[JIO}I(eHHOﬁ UHCTPYKIHUH: TIPU  BbIITIOJIHCHUU I/IBMepeHI/Iﬁ
CO6I/IpaTB OKCIICPUMCHTAJIbBHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC

UCKOMOM BEJIUYHUHBI

1.13

CO6J'IIO,ZIaTB nmpaBujia TCXHUKHU 0€e30IMaCHOCTH Impu pa60Te C

1ab0paTOpHBIM 000PYI0BAaHUEM

1.14

yKa3blBaTh MPHUHIUIBI JEUCTBUS TNPUOOPOB U TEXHUUECKHX
YCTPOWCTB, XapaKTEpPH30BaTh MPUHIUIBI JACHCTBUS H3YyYEHHBIX
npruOOpPOB U TEXHUYECKUX YCTPOWUCTB C MOMOIIBIO MX OMUCAHUS,
UCIIONIB3Ysl 3HAHUS O CBOWCTBAX (PU3MYECKUX SABICHUM U

HEeoOXoauMble (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOJIUTH MPUMEPBl (HAXOIUTh HMH(POPMAIMIO O MpUMEpPax)
MPaKTUYECKOTO  MCIOJIb30BaHMS  (PU3MYECKUX  3HAHUA B
MIOBCETHCBHOW JKM3HM JJI1 oOecredyeHus: OE€30MacHOCTH TP
oOpamieHnn C TpUOOpaMM W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHCHHS 3JI0POBbS W COOJIFOJACHUS HOPM 3KOJOTHYECKOTO

MTOBEJCHUS B OKPY KAIOIIEH Cpee

1.16

OCYIIECTBIISITh OTOOpP MCTOYHUKOB MH(pOpMaruu B cetn HTEpHET
B COOTBETCTBHM C 3aJJaHHBIM ITOMCKOBBIM 3alPOCOM, Ha OCHOBE
VMEIOINXCS 3HAHUWA U MIyTEM CPABHEHUS Pa3IMYHBIX UCTOYHUKOB

BBIACJISITh UH(POPMALIMIO, KOTOpasi SBJISIETCSA MPOTUBOPEUUBON WIU
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MOKET OBITh HEJIOCTOBEPHOU

1.17

UCIIOJIb30BaTh MpPHU BBIIOJHEHUH Y4Y€OHBIX 3aJaHUNl Hay4HO-
HOMYJISPHYIO JUTEPATYPY PU3NUECKOTO COJEpKAHUS, CIIPABOUYHbBIE
MaTepuaibl, pecypchl ceth HWHTepHeT, BIaAeThb MNpUeMaMu
KOHCIIEKTHUPOBAaHUSI TEKCTa, MpeoOpa3oBaHUsl HHGOpPMALUU U3

OJIHOW 3HAKOBOM CUCTEMBI B JPYTYIO

1.18

co3faBaTh COOCTBEHHbIE KpaTKM€ MHCbMEHHBIE M  YCTHBIE
cooOmIeHUsT Ha OCHOBE 2 - 3 HCTOYHUKOB HH(pOpManuu
dusznueckoro conaepkaHus, B TOM 4YHCIe NyOJIMYHO JeJaTh
KpaTKhe COOOIIEeHHUs O pe3yjbTaTax MPOEKTOB WIM Y4eOHBIX
UCCIENOBAaHNN, MPU 3TOM TIPaMOTHO HCIIOJIb30BATh W3YYEHHBIN
NOHATUMHBIA ~ ammapaT  Kypca  (U3MKH,  COINPOBOXKIATH

BBICTYIIJICHUC HpGSGHTaHI/IGﬁ

1.19

IpU  BBIMOJHEHUM YYEOHBIX TPOEKTOB W  HCCIIECIOBaHUU
pacrpenensaTe O00s3aHHOCTM B TpyNmne B COOTBETCTBUH C
IIOCTABJICHHBIMH 3ajJadyaMH, CJCIUTh 3a BBIIOJHCHUEM INIaHa
NEeHCTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKIag B
JIEATSIILHOCTh TPYIIIHI, BBICTPAUBATh KOMMYHUKATUBHOE

B3aHMOHeﬁCTBHe, YUYUTbIBAA MHCHHUC OKPYIKAIOIINX

[IpoBepsiemble 31eMeHTHI coepkanus (7 Kiacc)

Kon Kon [IpoBepsieMble 3IEMEHTHI COAEPKAHUS
paszznena |3JIeMeHTa
1 OU3NKA U EE POJIb B ITIO3HAHMU OKPYXXAIOIIEI'O MUPA

1.1

®u3uka - Hayka O mOpupoje. SBIeHUS NOPUPOJBL.

du3nyecKue SIBJICHUA . MCXaHHNYCCKUC, TCIIJIOBBIC,
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QJICKTPUYICCKUEC, MAIHUTHLIC, CBETOBLIC, 3BYKOBBIC

1.2 dusnyeckue  BeaMuyuHbBL. ~ M3mepeHwe  (U3HUECKHUX
BEJIMYMH. duznueckue  TPUOOPHI. [TorpemnocTs
U3MepeHul. MexxayHapoaHast CUCTEMA €IUHHUILL

1.3 EcTtecTBeHHO-HAY4YHBII METOJl MO3HAHUS: HAOIIOJEHUE,
NOCTAaHOBKa HAyYHOrO BONPOCA, BBIIBIXKEHHE THIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE TUIOTE3, OObsICHEHUE
HaAOJII01aEMOTO SIBIICHUS

1.4 Onucanune GU3NYECKUX SBICHUHN C TIOMOIIBIO MOJIeIIeH

1.5 [Ipaktuueckue paboOTHI:

N3mepenue paccTosHUN.

N3mepenne o6beMa KHUIKOCTH U TBEPAOIO Tea.
Omnpenenenne pa3MepoB MaJIbIX TEN.

N3mepenne temmepaTypsl NP MOMOLIM KHIKOCTHOTO

TEPMOMETpPA U JaTUYMKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJEHIMA O CTPOEHNMU BEILECTBA

2.1 CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX Pa3MEpBhl.
OnbITHI, TOKA3BIBAIONINE JUCKPETHOE CTPOCHHE BEIIECTBA

2.2 JIBmxeHue yactuil BeecTBa. CBsI3b CKOPOCTH JBHKCHUS
YacTHUILl C TEMIepaTypol. bpoyHOBCKOe JBHXKEHHE,
b dy3us

2.3 B3aumopelicTBue YacTHI[ BEIIECTBA: TMPUTKECHUE U
OTTaJKUBAHUE

2.4 ArperaTHbIE COCTOSHHSI BEIISCTBA: CTPOCHHE Ta3o0B,

KUJKOCTEM ¥ TBepAbIX (KPUCTAIMYECKUX)  Tell
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B3aumocBa3p Mexay CBOMCTBAMHM BELIECTB B Pa3HbIX

arperaTHbIX COCTOAHUAX KW HMX ATOMHO-MOJICKYJISAPHBIM

CTpOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUIN BOBI
2.6 [Ipaktuueckue padboOTHI:

Ouenka JguaMerpa aroMa  METOAOM  psAgoB  (c
UCIIOJIb30BaHueEM (hoTorpaduit).

OnbITE 1O HAOIOICHUIO TEIJIOBOT'O PACIIUPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO JEUCTBUS CHUJI MOJICKYJISIPHOTO

MMPUTAKCHUA

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1 MexaHu4ecKoe NBIDKEHHUE. PaBHOMEpHOE 5
HEPaBHOMEPHOE JBUKCHHE

3.2 Cxopoctb. CpenHsisi CKOpPOCTb TIpU  HEPAaBHOMEPHOM
JBIDKCHHUH. PacdeT myTH U BpeMEHHU JIBHKCHUS

3.3 SABnenve uHepnuyu. 3aKOH HHEpLIUK. B3aumoaeicTere e
KaK NMPUYMHA U3MEHEHHUSI CKOPOCTH JIBH)KEHHUS Tesl. Macca
KaK Mepa HHePTHOCTH Teja

3.4 IInotHOCTE BemiecTBa. CBSI3b INIOTHOCTH C KOJMYECTBOM
MOJICKYJ B €MHHUIIC 00hEMa BEIIeCTBA

3.5 Cuiia Kak XapakTepuCTHKa B3aUMOJICUCTBUS Tell

3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
MTOMOIIIBIO TMHAMOMETPA

3.7 SIBneHue TaArorenus u cwiaa TshKeCcTH. CHila TSOKECTH Ha

npyrux mianetax. Bec tena. HeBecomocTh
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3.8

Cuna tpenusi. TpeHue CKOJIBXKEHUS U TPEHHUE TIOKOS.

TpeHue B Ipupoe U TEXHUKE

3.9

CrioxeHue cui, HampaBlICHHBIX II0 OJHOW IPSMOM.

PaBHOAelicTBYIOIIAS CHIT

3.10

[IpakTruueckue paboThbI

OnpeneneHne CKOPOCTH  PaBHOMEPHOTO  JIBFDKCHHS
(mapuka B OKHJAKOCTH, MOJEIH  DIICKTPUUYECKOTO
aBTOMOOWIISI M TaK jAajee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIbKEHHUS Opycka
WM [IApUKa 10 HAKJIOHHOM TIIIOCKOCTH.

Omnpenenenne MIOTHOCTH TBEPJIOTO TeEA.

OnBITHI, JEMOHCTPUPYIOIIME 3aBHCUMOCTh PACTSIKCHHS
(medopmarum) Npy>KUHBI OT MPUIIOKEHHON CHIIBI.
OMNBITEI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI TPECHHS
CKOJIBKEHHUSI oT Beca  Tela U XapakTepa

COTMPHUKACAIOIINXCS MIOBEPXHOCTEN

3.11

duznuecKkue SIBICHUS B MPUPOAE: MPUMEPHI IBUKEHUS C
pa3JUYHBIMUA CKOPOCTSIMH B KMBOM U HEKUBOW NPHUPOJIE,

JEUCTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHu4yeckne yCTporuCTBA: JUHAMOMETP, MOAIIUITHUKA

JTABJIEHUE TBEP/BIX TEJI, )KMJIKOCTEN U TA30B

4.1 JaBnenue tBepaoro tena. CrnocoObl YMEHBIIEHUS U
YBEIUYECHUS J1aBICHUS
4.2 JlaBnenne raza. 3aBUCHMOCTH JIaBJICHHUS T'a3a OT 00beMa,

TEMIEPATYPhI
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4.3 [lepemaua nmaBrmeHUs TBEPABIMHU TEJIaMH, XUIKOCTIMU H
razamu. 3akoH [lackans. [THeBMaTHueckre MaIIMHbBI

4.4 3aBUCUMOCTh  JIABJICHUS  KUJIKOCTH  OT  TJIyOHHBL.
I'uppocrarnueckuit mapanokc. CooOIIarouIuecss cocybl.
lMuppaBauveckue MexXaHU3MbI

4.5 AtMmocdepa 3emnn U atMocepHoe aaBieHue. [IpuunHel
CYIIECTBOBAHMS BO3AYIIHOW 000s0uku 3emin. OmbIT
Toppuuemnu. 3aBUCUMOCTh aTMOC(HEPHOro AABICHHUS OT
BBICOTHI HaJT YPOBHEM MOPSI

4.6 Wzmepenne armocdepHoro nasieHus. [Ipubopsr s
U3MEpEHHUs aTMOC(HEPHOTO JTaBJICHHUS

4.7 JleficTBUE KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
BrrtankuBaronias (apxumenoBa) cuia. 3aKoH Apxumeaa

4.8 [LtaBanue ten. Bo3nyxoruiaBanue

4.9 [IpakTrdeckue pabOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJIE OT 00beMa
MOTPY>KEHHOM B JKMJAKOCTh YaCTH Tea.

OrnpeneneHue BBITAUIKUBAIOIIEH CHIIBI, JEUCTBYIONICH Ha
TE€JIO, MOTPY>KEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH  BBITAIKUBAIOMICH  CHJIBL,
JIEVUCTBYIOIIECH HA TEJIO B )KUJKOCTH, OT MaCChI TENA.
OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh
BBITUIKUBAIONIEH CHJIbL, JICUCTBYIOIIEH Ha TEIO B
KUJIKOCTH, OT 00BbeMa MOTPYKCHHOW B JKHIKOCTh YacTH
TeJIa U OT TIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeoMerpa WIH KOHCTPYHUPOBAHUE
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JIOJIKH U OIIpENIeNIEHUE €€ TPY30M0AbEMHOCTH

4.10 duznueckue SABJICHUSA B pUPOJIE: BIIVSIHHE
aTMOC(EpHOro J1aBJICHUs HA JKUBOW OpraHU3M, IUIaBaHHUE
pBIO

411 TexHudeckre YCTPOMCTBA: COOONIAIOIIMECS COCY/IBI,

YCTPOMCTBO  BOJONMPOBOJAA, THJPABIMYECKUN  Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MHOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, SHEPT'UA

5.1 Mexanuueckas paborta

5.2 MexaHudeckasi MOIIIHOCTh

5.3 [Ipocthie  MexaHM3MBI:  pblyar, OJIOK, HaKJIOHHAas
iockocTh. [IpaBuio paBHOBecus prruara

5.4 [IpuMeHeHUe TTpaBUiia paBHOBECHS phluara K OJIOKyY

9.5 "3onotoe npaBuiio" mMexanuku. KodghuuueHTt mojae3Horo
NENUCTBUSL MEXaHU3MOB. [IpocThie MEeXaHU3MBI B OBITY H
TEXHUKE

5.6 [ToTeHIManbHas SHEPTUU TeJa, MOAHATOTr0 HaJl 3eMJIeH

o.7 Kunernueckast sneprus

5.8 [lonnass MexaHuyeckass 3HEprusi. 3aKOH H3MEHEHUs U
COXpaHEHHS] MEXaHUYECKOW SHEPruu

5.9 [IpakTrueckue pabOThI:

Onpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM

JABMOXKCHHUH TCJIA 110 FOpHSOHTaHBHOﬁ IOBCPXHOCTH.
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HccnenoBanue yciioBUM paBHOBECHS pblyara.
N3mepenune KII/I HaKJIIOHHOM MJIOCKOCTH.

N3yuenne 3akoHa COXpaHEHUS MEXaHUYECKON SHEPTUU

5.10

du3nyecKkue SBJICHUS B Npupoac: pblHyaru B TCJIC

YCJIOBCKA

5.11

TexHuueckue yCTpOﬁCTBaZ pbryar, HOI[BI/I)KHBIﬁ n
HGHOI[BH)KHBIﬁ 6J'IOKI/I, HaKJIOHHAA TIUIOCKOCTb, ITPOCTHIC

MCXaHU3MBbI B 6BITy

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

o0OpazoBaTeIbHOM IporpamMMsl (8 Kiracc)

Kon [IpoBepsiemble TpeaMETHBIE PE3YyIbTaThl OCBOCHHUS OCHOBHOM

IIPOBEPSIEMOTO | 00pa30BaTEILHOMN ITPOrpaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHUs

pe3yibTarta

1.1 HUCIIOJIL30BATh MTOHATHS

1.2 pas3uyaTth SBJICHUS 1O ONMHMCAHUIO MX XapaKTEPHBIX CBOWCTB W HA
OCHOBE OTIBITOB, JICMOHCTPUPYIOMIUX JaHHOE (DU3NUIECKOE SBICHUE

1.3 pacIio3HaBaTh MPOSBICHHE HM3YYCHHBIX (DH3NYSCKUX SBICHUN B
OKpYXKalolieM MHpPE, B TOM 4YHCIE (PU3NUCCKUE SBICHUS B
npupojae, NP ITOM TIEPEeBOJUTH TMPAKTUYECKYIO 3ajayy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOWCTBA (IIPU3HAKH)
(M3UYECKUX SIBIICHHI

1.4 OTHMCBHIBATh HM3YYCHHBIC CBOWCTBA TeI W (PUIMYCCKUC SBICHUA,
UCIIONB3YSl (U3WUECKUE BEIMYUHBI, TPH OMNHCAHUM TPABUIBHO
TpakTOBaTh (U3UUYECKUM CMBICI  HMCIOJB3YEeMbIX  BEJIHWYUH,
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000O3HAaUeHUsT W E€IUHULBl (PU3NYECKUX BEJIMYMH, HAXOIUTh
(GopMyIbl, CBA3BIBAIOIIME JAaHHYIO (DU3UYECKYI0 BEIUYUHY C
OPYTMMH  BEJIIMYMHAMHU,  CTPOUTh  TpadUKU  HU3yYEHHBIX

3aBUCUMOCTEN (PU3NYECKUX BETUUNH

1.5

XapakTepu3oBaTh CBOMCTBa Tes, (UBUYECKUE SBICHHUS U
MPOIIECChI, MCIOJIb3Ysl M3YyUYECHHBIC 3aKOHBI, NPH ITOM JaBaTh
CIIOBECHYI0O  (OPMYJIMpPOBKY 3aKOHAa W  3alUChIBaTh  €ro

MATCMATUYCCKOC BBIPAKCHHUC

1.6

00BSICHATH (hU3UYECKHUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CUTyallMi MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIICJICTBEHHBIC CBSI3M, CTPOUTH OOBICHEHUE
u3 1 - 2 JoOrM4eckux 1maroB ¢ TOMOUIbIO 1 - 2 M3y4YeHHBIX CBOMCTBA

(1)I/I3I/I‘-I€CKI/IX HBJ'IGHPIﬁ, (1)H3H‘I€CKI/IX 3aKOHa HUJIKM 3aKOHOMCPHOCTH

1.7

pemaTh pacyeTHbIE 3aauu B 2 - 3 NeWCTBUS, UCIIOJIb3Ysl 3aKOHBI U
dbopMyIbl, CBs3bIBAKOIIME (U3NYECKHE BEIUYMHBI: HA OCHOBE
aHaJIN3a yCJIOBUS 3aJ]a4M 3alMChIBaTh KPATKOE YCIIOBUE, BBISBIISITH
HEJOCTATOK JTaHHBIX JJIA PEIICHUs 3aJlayd, BbIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOUMBIE JIs €€ PEIICHUs], POBOIUTH PACUEThI U
CpaBHUBATh TIOJYYCHHOE 3HaueHWE (U3MUECKOW BEITUYHHBI C

N3BCCTHBIMH JaHHBIMH

1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPhIE MOYKHO PEUIUTh MPHU MOMOIIH
¢u3nUeCKnX METOAOB, WCIONB3Ys OIMKUCAHUE WCCICIOBaHUS,
BBIJICTISATD IIPOBEPSIEMOE MIPEIOI0KEHHUE, OLICHHUBATh
MPAaBWIBHOCTh TMOPSAJIKA IPOBEACHUA HCCIEHOBAaHUSA, JEIaTh

BbIBOJbI

1.9

IIPpOBOAUTDL OIIBITBEI II0 Ha6J'IIOI[eHI/IIO (1)H3PI‘I€CKI/IX SIBIICHUM WU

dbu3nyeckux CBOWCTB Ted: (GOpPMYyJIUpPOBATH MPOBEPSIEMbBIC
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OPEANONOXKEHUS, COOMpaTh YCTAHOBKY M3 MPEII0KEHHOTO

000pyA0BaHUs, ONMMUCHIBATH XOJI ONbITA U (POPMYITUPOBATH BHIBOIBI

1.10

BBITIOJIHATh NPSIMbIE U3MEPEHUSI C HCMHOJIb30BAHUEM AHAJIOTOBBIX
npuObOpoOB M J1aTYUKOB (UBMYECKUX BEJIWYMH, CpaBHUBATh
pe3yabTaThl U3MEPEHUNW ¢ y4YeTOM 3aJlaHHOM  aOCOIOTHOMU

MMOTPCIIHOCTH

1.11

OPOBOAUTH HCCIIEIOBAHWE 3aBUCUMOCTH OJIHOM (pU3HUECKOU
BEJIMYMHBI OT APYrOMl C HCIOJIb30BaHUEM MPAMBIX H3MEPECHUI:
IUTAHUPOBATh HCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBIMOIHATH
U3MEpEHHUs, Clenys MpeIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3yNbTaThl MMOJYYEHHOM 3aBUCUMOCTH B BUJE TaOnuil H

I‘pa(l)I/IKOB, ACJIaTb BbIBOALI I10 pE3yJjibTaTaM UCCIICIOBAHUA

1.12

IMPpOBOAUTL  KOCBCHHBIC  HN3MCPCHUA (1)PI3PILIGCKI/IX BCJIMYHNH:
IIJIAHUPOBATH N3MCPCHUA, C06I/IpaTB OKCIICPUMCHTAJIBHYTO
YCTAHOBKY, CJICOYA HpGI[JIO)KGHHOﬁ HHCTPYKIIMHM, W BbIYUCIIATH

3HAYCHUEC BCIINYHNHbBI

1.13

coOJIroIaTh MpaBWiIa TEXHUKH OE€30MacHOCTH TIIpu pabdbore ¢

1a00paTOPHBIM 000PYI0BAHHEM

1.14

XapaKTepru30BaTh MPUHIIMIBI JICHCTBUS HU3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HUX OIHMCAHUS, MCIOJb3YS
3HaHHUS O CBOMCTBaX (U3UYECKUX SIBICHUH M HEOOXOJMMBbIC

¢dusnueckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCThIE TEXHUYECKUE yCTpOWCTBA u
U3MEPUTENIbHBIE MPUOOPHI N0 CXEMaM M CXEMAaTHYHBIM PUCYHKaM,
COCTaBJISITh CXEMBbI ANEKTPUUYECKUX LIeTeH ¢ MOCIeA0BaTEIbHBIM U

nmapamuiCiibHbIM COCAMHCHHUECM JJICMCHTOB, pasjin4dasd YCIIOBHEIC
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0003HaYEHUs AIEMEHTOB JEKTPUUECKUX LeNel

1.16

OPUBOJIUTH MpUMEPHl (HAXOIUTh HH(POPMALMIO O MpUMEpPAX)
OPAKTUYECKOTO  HWCIOJIb30BaHUS  (PU3MYECKUX  3HAHUU B
NOBCEJIHEBHOM JKM3HM 1Jis1 oOecrneueHus Oe30MacHOCTH Mpu
oOpamieHu ¢ nOpubopamMM M TEXHUYECKHMMH YCTpOMCTBamu,
COXpAaHEHHUS 370pOBbS W COOJIOJEHUS HOPM HKOJOTMYECKOTO

MOBE/ICHMSI B OKpYXKaloleH cpejie

1.17

OCYHICCTBIIAATH ITOUCK I/IH(l)OpMaHI/II/I q)HSI/I‘{eCKOFO COACpKaHUA B
CCTH I/IHTepHeT, Ha OCHOBC MHMCIOIIUXCA 3HAHUM U ITyTEM
CPaBHCHHA JOITOJIHUTCIIBHBIX HNCTOYHHUKOB BBIACIATH
I/IH(i)OpMaIII/IIO, KOTOpasa ABJIACTCA HpOTHBOpeqHBOﬁ NN MOXKCT

OBITH HEJJOCTOBEPHOM

1.18

UCTIOJIh30BaTh TPH BBIOJIHEHWW YYEeOHBIX 3aJlaHuil HaydHO-
NOMYJIIPHYIO JTUTEPATYPy PU3NIECKOTO COJIEPKaHUs, CIIPABOYHBIC
MaTepuaibl, pecypchl ceTh VIHTepHeT; BIageTh NpHUeMaMu
KOHCIICKTUPOBAaHMUsI TEKCTa, IpeoOpazoBaHus HWHOOpPMALUM U3

OJHOW 3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

co3faBaTh COOCTBEHHbIE MHCHMEHHBIE U KpaTKUE YCTHBIE
coobmieHus, 0000mas HHHOPMAIMIO U3 HECKOJIBKUX MCTOYHHKOB
(bu3HUeCcKOro CofepKaHus, B TOM YHUCJE MyOJIMYHO MPEACTABIATH
pe3yabTaThl MPOEKTHOM WM HKCCIEI0BATEIbCKON JEATEIbHOCTH,
IpU O3TOM TPAMOTHO HCHOJIB30BaTh W3YYEHHBIM MOHATUNHBIN
anmapaT  Kypca  (U3MKH,  CONPOBOXIATh  BBICTYIUICHUE

Ipe3eHTaluen

1.20

OpU  BBIMOJHEHUH  YYE€OHBIX TMPOEKTOB U  HCCIEIOBAHUUN
(bU3MYECKUX MPOLECCOB paclpeiesaTh 00sS3aHHOCTU B TPYIIE B

COOTBCTCTBHU C IIOCTAaBJICHHBIMH 3agadyaMu, CJIICOUTD 3a
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BBITIOJIHECHUEM IIJIaHA JIEVUCTBUM U KOPPEKTUPOBATH €r0, aJ€KBATHO
OIICHUBAaTh COOCTBEHHBIM BKJaJ B JIEITCIBHOCTh TPYIIIIHI,
BBICTpaNBaTh KOMMYHHUKATHUBHOE B3aUMOJICHCTBHUE, MPOSBIISIA

TOTOBHOCTH pa3peiiaTh KOHMIUKTHI

[IpoBepsiemble eMeHTHI coepxkanus (8 kiacc)

Kon Kon [TpoBepsieMbie 2JIEMEHTHI COICPIKAHUS
paszena |3JeMeHTa
6 TEIIJIOBBIE ABJIEHUA
6.1 OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISIPHO-KHUHETHYECKOMN
TEOPHUH CTPOEHUsSI BelecTBa. Macca U pa3Mepbl MOJICKYJ.
OnpIThl, MOATBEPXKIAIOIMIUE OCHOBHBIE  TOJOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TeOpHH
6.2 Mopaenu TBepOTO, KUIKOTO U Ta3000pa3HOTO COCTOSTHUIMA
BeniecTBa. Kpucrannuyeckue u aMop@Hbie TeIa
6.3 OOBsICHEHHE CBOMCTB Ta3oB, JKMJIKOCTEH W TBEPIBIX TN
Ha OCHOBE IIOJIOKECHUW MOJIEKYJISPHO-KHUHETHYECKON
TEOPUH
6.4 CmaunBaHUE U KalWJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacuiMpeHne U cokaTue
6.6 Temneparypa. CBsi3b TeMmeparypbl €O CKOpPOCTBIO
TEIJIOBOTO JIBUKEHUS YaCTHIL
6.7 Buytpennss sneprug. CnocoObl U3MEHEHUS] BHYTPEHHEN
SHEPTUHU: TeIUIoNepeiada U COBEpIIEHHUE Pa0OThI
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6.8 Buasl Tennonepemaun: TEIIONPOBOJAHOCTh, KOHBEKIIHS,
U3ITydeHUE

6.9 KomnuecTBO  TemnoThl.  YacabHAs — TEINIOEMKOCTH
BEILIECTBA

6.10 TennooOMeH U TEMJIOBOE pPaBHOBECHE. Y PaBHEHHE
TEIUIOBOI0 OajlaHca

6.11 [InaBneHre U OTBEP/ICBAHUE KPUCTAINIMUYECKUX BEIIECTB.
VY nenbHas TEIUIOTA IUIABJICHHMS

6.12 [Tapoo6pa3zoBanue u konaeHcamus. Mcnapenne. Kunenue.
VYaenbHass TEIUIOTa MApooOpa3oBaHMS. 3aBUCUMOCTH
TEMIIepaTyphbl KHTICHUSI OT aTMOC(EPHOTO JTaBJICHHSI

6.13 BnaxxHocth Bo3ayxa

6.14 DHeprus TOIIuBa. Y AeIbHas TEIJIOTa CTOPaHUs

6.15 [Ipunuuner  paGotel  TemmoBbiX — aBuratened  KIIJ
TEIUIOBOrO JBUTraTeisd. TeIUIOBhIC ABHIaTeIM W 3alluTa
OKPYKAIOIIEH CPEbI

6.16 3aKOH COXpaHEHHS U MPEBPAIICHUS SHEPTUU B TEIUIOBBIX
nporieccax

6.17 [IpakTuyeckue pabOTHI:

OnbITE IO OOHAPYKEHUIO JEHCTBUS CHUT MOJICKYJISIPHOTO
MPUTSKEHUSL.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAIJIOB OBAPEHHOM CONU
WJIM caxapa.

OnbITel 110 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHUS T'a30B,

)KHI[KOCTGIZ " TBCPABIX TCII.
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OmnpeneneHue gaBieHUs Bo3AyxXa B Oa/JIOHE IINPULA.
OneITEl, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTb  JIaBJICHMS
BO3/lyXa OT €ro 00beMa U HarpEeBaHMSI WJIK OXJIAXKICHHUS.
[IpoBepka THUIIOTE3bl JMHEMHOW 3aBUCUMOCTH JJIMHBI
CTONIOMKA JKUJIKOCTH B TEPMOMETPUYECKOM TpyOKe OT
TEMIIEPATYPBHI.

HaGmionenre u3MeHeHUsT BHYTPEHHEW SHEpruM Teia B
pe3ynbTaTe Teraonepeaui 1 paboThl BHEITHUX CHJI.
HccnenoBanue siBieHHs TEMJI000OMEHA MPHU CMEIIMBAHUU
XOJIOJTHOM U TOPAYEN BOJIBI.

Ornpenenenue KOIUYECTBA TEIUIOTHI, OJYYEHHOTO BOJOM
opu  TEIooOOMEHE C  HarpeTbiM  METaJUIMYeCKUM
HUJIUHIPOM.

Onpenenenue  yneiapHOM  TEIJIOEMKOCTH — BEIECTBA.
HccnenoBanue nponecca UCIapeHusl.

Ornpenenenue OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABJICHUS JIbAa

6.18

®duznueckue SABICHUS B MPUPOJE: IOBEPXHOCTHOE
HAaTSDKEHHE M KalWUISIpHbIE SIBJIGHHST B IPUPOJE,
KpUCTaJUIbl B Tpupoje, uizinydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHu3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHes, CHera

6.19

TexHnueckne  yCTpOWCTBA:  KaNWUIAPbL,  [PUMEPHI
VCIIOJIb30BAHUSL KPUCTAIUIOB, XUJIKOCTHBIA TEPMOMETD,
JaT4YAK TEeMIepaTypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPHI, TICHXPOMETpP, TapoBas TypOWHA,

JIBUTATEJIb BHYTPEHHETO CrOPAHUS

OJIEKTPUUYECKUE 1 MAT'HUTHBIE ABJIEHNA
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7.1 DnekTpusanus Tei. J[Ba poaa 3IeKTpUYECKUX 3apsioB

7.2 B3anmopeiictBue 3apsokeHHBIX  Ten.  3akoH  Kymona
(3aBUCUMOCTh CHUJIbI B3aUMOJICUCTBUS 3aPSKEHHBIX TET OT
BEJIMYUHBI 3aPSAJIOB U PACCTOSIHUS MEXKY TEJIaMM )

7.3 DnekTpudeckoe mosie. HanpsykeHHOCTh 3IEKTPUUYECKOTO
noJist. [IpuHIMT cynepno3uiuu 3eKTPUIECKHUX MojeH (Ha
KaueCTBEHHOM YPOBHE)

7.4 Hocutenu »snekTpuyeckux 3apsioB. DJIeMEHTapHBIM
anekTpuueckuil 3apsa. Crpoenne aroma. [IpoBonHUKU U
JTUAJICKTPUKHU

7.5 3aKOH COXpaHEHHUS IECKTPUUECKOTO 3apsiaa

7.6 DNEeKTpUYECKUd  TOK. VYcnoBust  cyliecTBOBaHUS
ANEKTPUUECKOro TOKa. ICTOYHHKHU MOCTOSTHHOTO TOKA

7.7 JIeHCTBUS DIIEKTPUUYECKOTO TOKA (TETIOBOE, XUMUYECKOE,
MarHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U razax

7.8 Onektpuueckas 1enb. Cuina Toka. DIEKTPUUECKOE
HaAPSDKEHHE

7.9 ComnpoTuBieHUE TPOBOJHKUKA. Y IEIBHOE CONPOTUBICHUE
BELIECTBA

7.10 3akon OMa 1 y4acTKa Lenu

7.11 [locnenoBarenpHOE W MApPAVICIIBHOE  COCIUHEHUE
MIPOBOJIHUKOB

7.12 PaGota ¥ MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH

Jxoynsa-Jlenna
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7.13 DNEKTpUUECKUE IeNU W MNOTPEeOUTENH DICKTPUUECKON
sHepruu B ObiTy. KopoTkoe 3ambikaHue

7.14 IlocTtosgHuble MarHuTbl. B3amMoneicTBHE ITOCTOSHHBIX
MarHuTOB

7.15 MarautHoe mnosie. MarHuTHoe Tmoje 3€MIM H  €ro
3HAYEHUE IS )KM3HHU Ha 3eMIie

7.16 OneiT Opcrena. MarHuTHOE NOJIE 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHue ANEKTPOMArHUTOB B TEXHUKE

7.17 JleiicTBM€ MArHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
DNeKTpoJBUraTeNlb TMOCTOSHHOTO ToKa. lcmonb3oBaHwue
AJICKTPOJIBUTATEICH B TEXHUYECKHUX YCTPOWMCTBaX W Ha
TpPaHCTIOPTE

7.18 OnbiTel  Dapajes. SBineHne  BIEKTPOMArHUTHOU
nHaykuuu. [Ipasuno Jlenna

7.19 OnexrporenepaTop. CriocoObl MOTYUYEHUS dTECKTPUIECKOM
DHEPruu.  DJEKTPOCTAHIIMM  HA  BO30OHOBISIEMBIX
UCTOYHUKAX SHEPTUU

7.20 [IpakTuyeckue pabOTHI:

OMnBITEI IO HAOTIOACHUIO JICKTPU3ALMH TS HHIYKIIHECH 1
MIPU CONTPHUKOCHOBEHUH.

HUccnenoBanne JEUCTBUSL DJIEKTPUYECKOrO IO Ha
MPOBOIHUKHU U TUIJICKTPUKHU.

CbOopka u mipoBepka pPaOOTBI DIIEKTPUUECKOW IICTIH
IMOCTOSIHHOTI'O TOKa.

N3Mmepenue u peryinmpoBaHHUe CHUJIBI TOKA.

N3sMmepenue u perynmpoBaHue HANPSKEHUS.




48

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3
PE3UCTOP, OT COMPOTUBICHUA PE3UCTOPA U HANPSKEHUA
Ha pe3UCTOpE.

OTBITHI, J€MOHCTPUPYIOIINE 3aBUCUMOCTh
BJIEKTPUYECKOTO CONPOTUBJIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TTONIAM MOMEPEYHOr0 CEUYCHUS U MaTepuara.
[IpoBepka mpaBuia CIOXKEHUS  HANPSOHKEHUW — MPH
MOCJIEIOBATEIILHOM COECIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CUJIbI TOKA MPU MapaAIECIbHOM
COEJIMHEHUHU PE3UCTOPOB.

Onpenenenue pabOTHl ANEKTPUUYECKOTO TOKA, HAYIIETO
4yepes3 pe3ucTop.

OmnpeneneHue  MOUIHOCTA — AJEKTPUYECKOTO  TOKa,
BBIJICTIIEMOM Ha pPE3UCTOpE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HUIYIIETO Yepe3
JIAMIIOYKY, OT HaNlPSKEHUST Ha HEH.

Omnpenenenue KIIJ[ narpesarens.

HccnenoBanue MAarduTHOT' O B3aUMOJIENCTBUS
ITOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO MOJISI TIOCTOSSHHBIX MAarHUTOB MPHU
X O0OBEMHCHUH H Pa3/CIICHUN.

HUccnenoBanne JE€MCTBUA BJIEKTPUYECKOTO TOKA Ha
MAarHUTHYIO CTPEJKY.

OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCHMOCTh  CHJIBI
B3aMMOJICVCTBUSA KATYIIKKM C TOKOM M MarHuTa OT CHJIbI
TOKa W HAIIPABJIECHUS TOKA B KaTyIIKE.

N3yyeHne NeNCTBUS MAarHUTHOTO IOJIs HA MPOBOJHHUK C
TOKOM.

KonctpynpoBanue u U3y4YEHUE paboTHI
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3JIEKTPOABUTATEA.
Nsmepenne KII/] anekTpoaBUrarenbHON yCTAHOBKH.

OnbITHl MO HKCCIEAOBAHUIO SBICHHS AIEKTPOMArHUTHOU
MHAYKLIUU: HCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HampaBJICHUA HHAYKIOWMOHHOI'O TOKa

7.21

dusznueckue SBJICHUS B MPUPOJAC: DIICKTPUUECKUE
SBICHUST B  arMocdepe,  DICKTPUUECTBO  IKUBBIX
OpraHU3MOB, MarHUTHOE Moje 3eMJlH, Apeid MOoIIOCoB,
pPOJIb MarHUTHOTO TOJS JJIs KU3HU Ha 3emiie, TOJISIPHOE

CHUAHUC

7.22

TexHu4yeckne yCTpPOMCTBA: BJIEKTPOCKOI, aMmIIepMETpP,
BOJIBTMETP, PEOCTAT, CUYETUYUK IJIEKTPUUYECKOW DHEPTUH,
AJIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,  HarpeBaTelbHBIC
AIEKTPOIIPUOOPHI (mpumepsl), AJIEKTPUYECKUE
IIPEIOXPAHUTEIN, DJIEKTPOMArHUT, JJIEKTPOJBUIATEIb

IMOCTOAHHOI'O TOKa, IrCHCPATOP IMOCTOAHHOI'O TOKA

[TpoBepsiemMble TpeOOBaHUS K PE3yIbTaTaM OCBOSHUSI OCHOBHOM

o0Opa3oBaTeIbHOM MporpamMMsl (9 Kiacc)

Kon [IpoBepsieMble NpeAMETHBIE pPE3YJIbTATBl OCBOCHUS OCHOBHOU

poBepsIeMOro | 00pa30BaTEIBLHON MPOTPaMMbI OCHOBHOT'O OOIIIET0 00pa30oBaHuUs

pe3ynbpTarta

1.1 VICTIOJIb30BATh U3YyUYECHHBIE MTOHITHUS

1.2 pa3inyath SIBJICHUS MO ONMHCAHUIO X XapaKTEPHBIX CBOWCTB U HA
OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX AJaHHOE (DU3UYECKOE SIBICHUE
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1.3

pacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3WYECKUX SBJICHUN B
OKpYXKalolleM MHUpE, B TOM 4YHUCIE (QU3NUECKUE SBICHUA B
npupojie, TpPU OSTOM TEPEBOAUThL NPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)

bU3UYECKUX SBICHUI

1.4

OIIUCBIBATH HN3YUYCHHBLIC CBOMCTBA TE€JI H (bHSH‘{eCKI/Ie SABJICHUA,
HNCIIOJIb3YyA (I)I/I?)I/I‘IGCKI/IC BCJIMYMUHBI, IPU OIMUCAHUU IIPABUIIBHO
TPAKTOBATb (I)I/ISI/ILIGCKI/Iﬁ CMBICJI HCIIOJIb3YCMbIX BCJIIMYHNH,
0003HaUYEHHUS WU CAWHUNIIBI (1)I/IBI/I‘ICCKI/IX BCIIMYNH, HaAXOAUTDb
q)OpMyJ'IBI, CBA3BIBAIOIINC [TAHHYIO (bI/I3I/IquKyIO BCIIMYHNHY C
Apyrumu BCJIMYHNHAMU, CTPOUTD I‘pa(l)I/IKI/I N3YUYCHHBIX

3aBUCHUMOCTEHU (1)I/ISI/IIIGCKI/IX BCIIMYMH

1.5

XapaKTepu3oBaTh CBOMCTBAa Ted, (U3MYECKHE SBICHUS U
IPOLIECChI, HMCIONB3Yys M3yYEHHbIE 3aKOHBI, MPU AITOM JaBaTh
CIIOBECHYI0O  (OPMYJIHMpPOBKY 3aKOHA U  3alUCBhIBaTh  €r0

MAaTCMATUYICCKOC BBIPAKCHUC

1.6

O00BSACHATH (PU3UUECKHUE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIEC U
B KOHTEKCTE CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOI'O XapakTepa:
BBISIBJIATh MPUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE
U3 2 - 3 IOTMYECKUX IIAaroB C IOMOIIBIO 2 - 3 U3yYEHHBIX CBOICTBA

bu3nuecKuX sSBIEHUN, GU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pemaTh pacyeTHbIC 3a/ayu (OMUparonIuecs Ha CUCTEMY U3 2 - 3
YpaBHEHUI), HCHOJIb3YyS 3aKOHbI M (OPMYIIbl, CBSI3bIBAIOIINE
¢u3nueckre BENIWYMHBI: HA OCHOBE aHAlW3a YCJIOBHS 3a1adu
3alUChIBATh KPAaTKOE YCJIOBUE, BBISIBISTH HEAOCTAIONIUE WIIU
u30bITOUYHbIC  JIaHHbIE, BbIOMpaTh 3aKOHBI U (OPMYIIbL,

HGO6XOI{I/IMBIG oJIA PCIICHUA, IMPOBOAUTL PACYCTHI M OLCHHBATH
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PCATUCTUIHOCTD IMOJIYUCHHOI'O 3HAYCHUSA (1)H3H‘I€CKOI>1 BCINYHUHBI

1.8

pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPHU MMOMOILIH
(¢u3MUeCKUX METOAOB, MCIOJb3Yysl OIKCAHUE HCCIEIOBaHUS,
BBIIEIISTh IPOBEPSIEMOE MIPEANIOJIOKEHNUE, OLICHUBATh
IPaBUJIBHOCTh TOPSIAKA TPOBEACHUS HWCCIEAOBAaHUSA, J€aTh

BbIBObI, MTHTCPIIPCTHUPOBATDL PC3YJILTAThHI Ha6J'II-OI[€HI/II7I N OIIBITOB

1.9

IPOBOAUTH OMBITHI MO HAOIIOJAEHUIO (PU3NYECKUX SIBICHUNA WU
(u3nYeCKUX CBOMCTB TEJl: CAMOCTOSITEIbBHO COOMpPATh YCTAaHOBKY
U3 U30BITOYHOTO HAabopa 000pyOBaHUS, ONMKUCHIBATH XOJI OMbITA U

€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOIbI

1.10

IIPOBOJAUTL TPU HEOOXOAUMOCTH CEPHIO TMPSAMBIX H3MEpPEHUH,
OTIpe/IeTIsisl Cpe/IHee 3HAUCHUE U3MEepSeMON BEMYHHBI (POKYyCHOE
paccTosiHie COOMparoIlei JTMH3bI), 000CHOBBIBATH BBIOOP criocoda

u3MepeHus (M3MEepUTETHLHOTO Mprudopa)

1.11

IPOBOAUTH HMCCIEOBAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIHYMUH C
UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUN: IJIAaHUPOBATh
UCCIIEJOBAHUE, CaMOCTOSITEJILHO coOupath YCTaHOBKY,
(buKCcHpOBaTH PE3yNbTATHI TOJYUYEHHON 3aBHCUMOCTH (PU3UYECKUX
BEJIMYMH B BHUAEC TaOMUI] W TrpaduKOB, J[€JIaTh BBIBOJLI II0

pe3yjabTaTaM HUCCICIOBAHNA

1.12

IPOBOAUTh KOCBEHHBIE U3MEpeHUs (DU3UYECKUX  BEITUYMH:
IJIAaHUPOBaTh  HM3MEpPEHHs, COOUpaTh  AKCIEPUMEHTAIBHYIO
YCTaHOBKY W BBINOJHATh M3MEPEHUS, CIHEAYs IPEATI0KEHHOU
WHCTPYKUWH, BBIYMCISATH 3HAUYCHUE BEJIWYMHBI U AHAIU3UPOBATH
MOJIyYCHHBIE PE3yJbTaTbl C YYETOM 3aJaHHOM IOTPEIIHOCTH

VU3MEPEHUI
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1.13

coOn0aTh MpaBWJla TEXHUKU OE€30MacCHOCTH IMpu padore ¢

1ab0paTOpHBIM 000PYIOBaHHEM

1.14

pa3nu4aTh OCHOBHbIE IPU3HAKU MU3YUYEHHBIX (PU3NUYECKUX MOJCIICH:
MaTepuanbHasg TO4YKa, aOCOJIOTHO TBEPAOE TEJIO, TOYEUHBIN
UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, INIAHETapHas MOJEIb aToMa,

HYKJIIOHHAad MOJCJIb aTOMHOT O AApa

1.15

XAPAKTCPU30BATH MPUHIUIIbLI I[eﬁCTBHH N3YUYCHHbIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C Ol'IOpOfI Ha WX OIIMCAHUA, UCIIOJIb3Yy:A
3HAHUS O CBOMCTBaAx (1)PI31/I‘{€CKI/IX SIBICHUU M HCO6XO)II/IMBI€

¢du3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HU3MEPUTENBHBIX  NPUOOPOB U
TEXHOJIOTUYECKUX  MPOLIECCOB  MpPU  peHieHud  y4eOHo-
NPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl A [OCTPOSHUs

U300paKeHUH B IJIOCKOM 3€pKajie M coOMparomiei JInH3e

1.17

NPHUBOJUTH MPUMEPBl (HAXOAUTh HMH(POPMAIMI0O O MpUMEpPax)
NPAKTHYCCKOTO  HWCIIOJIB30BaHUSA  (PU3MYSCKMX  3HAHUH B
MOBCETHEBHOM JKM3HM JJi1 oOecreueHus: O€30MacHOCTH TP
oOpamieHn ¢ TpuOOpaMH ¥ TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHCHHS 3JI0POBbS W COOJIFOACHUS HOPM 3KOJOTHYECKOTO

MTOBEJCHUS B OKPY KAIOIIEH Cpee

1.18

OCYIIECTBIISITh TMOUCK MHpOpMANNK (HU3UIECKOTO COACPKAHUSA B
cetn UHTEpHET, C€aMOCTOSTENBHO (OPMYITUPYS TMOUCKOBBIN
3aIpoC, HAXOAUTh MYTU ONPEAEIECHUS JOCTOBEPHOCTHU MOJYYEHHOU
uH(pOpMalMK HA OCHOBE UMEIOIINXCS 3HAHUN U JAOMOJHUTEIbHBIX

HNCTOYHHUKOB
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1.19

UCIIOJIb30BaTh IMpPH BBIIOJHEHUH Y4YE€OHBIX 3aJaHUNl Hay4HO-
HOMYJSPHYIO JUTEPATYPy (PU3NUYECKOTO COAEpKAHUS, CIIPABOUYHbBIE
MaTepuaibl, pecypchl ceth MHTepHeT; BIaAeTb MNpUeMaMu
KOHCIIEKTHUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusl HHGOpPMAIUU U3

OJIHOM 3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

co3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIC COOOIICHUS Ha
OCHOBE HWH(OpMaIMM U3 HECKOJIbKHUX HMCTOYHUKOB (PU3UUECKOTO
cojiep>KaHusl, MyOJUYHO TPEACTABIATh PE3yIbTaThl MPOESKTHOMU
WM HCCIEAOBATEIbCKOW JESATEIbHOCTH, IMPU ITOM TPaMOTHO
WCIIOJIb30BaTh M3YYEHHBIM TMOHSATUWHBIM amnmapar Hu3y4yaeMoro
pasnena (pU3MKU M COMPOBOXKAATh BBICTYIUICHHE TMPE3CHTAIUEH ¢

Y4€TOM 0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

OpU  BBIMOJHEHUM  Y4E€OHBIX TPOEKTOB U  HCCIEIOBAHUMN
(bu3MUeCcKUX MPOIECCOB PacHpeleNsiTh 00S3aHHOCTU B TPyNIE B
COOTBETCTBHUM C I[IOCTaBJICHHBIMM 3aJadaMu, CIEAUTh 34
BBIIIOJIHEHUEM IUJIaHA JIEMCTBUN M KOPPEKTUPOBATH €T0, aJIEKBAaTHO
OIICHMBATh COOCTBEHHBIM BKJIAJ, B JEATEIHHOCTh TPYIIIHI,
BBICTPAaBaTh KOMMYHHUKAaTHBHOE B3aUMOJEHUCTBHE, MPOSBIISS

TOTOBHOCTH pa3peniaTh KOHMOIUKTHI

[IpoBepsiemble 31€MEHTHI coepkanus (9 knacc)

Kon Kon [IpoBepsieMbIe 3TIEMEHTHI COAEPKAHUS
pasznena |3JIeMEHTa
8 MEXAHUNYECKUE ABJIEHUA
8.1 Mexannyeckoe  JIBMXKEHHE. MarepuanbHas — TOYKA.

Cucrema orcuera
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8.2 OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBHKCHUS

8.3 PaBHOMEpHOE NPAMOIMHENHOE TBUKEHUE

8.4 HepaBHomepHOe npsMonuHeHOe nBWkeHUE. CpenHss u
MTHOBEHHAs CKOPOCTh Tejla TIIPH HEPAaBHOMEPHOM
TIBHKECHUHT

8.5 Yckopenue. PaBHOyCKOpeHHOE MPSMOJIMHEMHOE
JIBUKCHUE

8.6 CBoOoxnoe nmajgenue. OnelTel [ anuies

8.7 PaBHOMepHOE ABWKECHHE TI0 OKpYXHOCTH. llepuom wu
qactora oOpamieHus. JIuHelHas W yriaoBas CKOpPOCTH.
LenTpocTpeMuTeIbHOE YCKOPEHUE

8.8 [TepBriit 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpertwnit 3akoH HeroToHA

8.11 [TpuHIUI CYyIEpHO3UITUN CUIT

8.12 Cuina ynpyroctu. 3akoH ['yka

8.13 Cunia TpeHHs: cujia TPEHUS CKOJbXKEHUS, CUia TPEHUS
TIOKOSI, IPYTUE BUBI TPEHUS

8.14 Cuna TsKECTM M 3aKOH BCEMUPHOTO  TATOTEHUSI.
YckopeHnne ¢cBOOOHOTO ITaICHUS

8.15 JBuxxenne mnanet Bokpyr Connia. [lepBas kocMuueckas
cKopocTb. HeBecoMOCTh 1 meperpy3ku

8.16 PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEPJIOE
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TEJO

8.17 PaBHOBecHe TBEpHOTO TENMa € 3AKPEIUVIEHHOM OCBIO
BpauieHusi. MomeHT cuiibl. LleHTp TskecTn

8.18 Nmnynece Tena. U3menenne umnyibea. IMITynsc Cumbl

8.19 3aK0H COXpaHECHUS UMITYJIbCa

8.20 PeakTuBHOE NBMIKEHUE

8.21 Mexanunueckasi paboTa ¥ MOIIIHOCTb

8.22 PaGota cun Tsxectu, ynpyroctu, TpeHus. CBsi3b SJHEprUuu
U paboTHI

8.23 [TorennmanbHass  3HEprus  Teja, MOAHATOIO  HAJ
MOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHnmanbHast SHEPTUs CKATOU MPYKUHBI

8.25 Kunernueckas oHeprus. Teopema 0 KHHETHYECKOM
DHEPTUU

8.26 3aKOH COXpaHEHHSI MEXaHUYECKOUN SHEeprun

8.27 [IpakTuyeckue pabOTHI:

OnpeneneHue CpeaHell CKOPOCTH CKOJIBXKECHHS Opycka
WJIM IBMOKEHUS IIapyKa 10 HAKJIOHHOM TIIOCKOCTH.
OrmpenencHue YCKOpEHHs Tejla NMPU PaBHOYCKOPEHHOM
JBIKCHHUH TI0 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BpeMEHHU

IpH  PAaBHOYCKOPEHHOM JBWDKCHHHM 0€3 HadaJabHOM
CKOPOCTH.

[IpoBepka rumore3bl: €cClIM NPU PABHOYCKOPEHHOM
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JIBKEHUU 0€3 HadaJIbHOW CKOPOCTH ITYTH OTHOCSITCS Kak
PS1 HEYETHBIX YUCEII, TO COOTBETCTBYIONIUE MPOMEKYTKH
BPEMEHU OJIMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKCHHSI
OT CHJIBI HOPMAJIBHOTO JIABJICHUS.

Onpenenenue kodPphuMeHTa TPEHUS CKOJIbXKEHUS.
OmnpeneneHre KECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHHUS TPH PAaBHOMEPHOM
JIBIYKEHUU TeJIa 110 TOPU30HTATBHON TTOBEPXHOCTH.
Omnpenenenne pabOTHl CWIBI YIPYTOCTH TPU TOABEME

rpys3a € UCIOJb30BAHUCM HCIIOJABHIKHOTO W INOABUIKHOI'O

0JIOKOB

8.28 dusznueckne SBICHHSI B MPHUPOJE: NMPHUIUBBI U OTIHUBBI,
nBwkeHne TuiaHeT COJMHEYHOW CHCTEMBI, PEaKTUBHOE
JIBMYKCHUE KUBBIX OPTaHU3MOB

8.29 TexHudyeckne  yCTpOWMCTBA:  CIHJAOMETpP,  JATYUKHU

MOJIOXKEHHMSI, PACCTOSTHUSL U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1 Konebarensnoe aBmxkeHue. OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHMIA: IEPUO/I, YACTOTa, aMILTUTY/ 1A

9.2 MaremaTuueckuii u PY>KUHHBIH MasITHUKH.
[IpeBpamenue sHEPTUA IPU KOJICOATETLHOM JIBHKCHHUH

9.3 3aryxarorue KosieOaHus. BbeIHYyXIeHHbIE KOJIeOaHMs.
Pe3onanc

9.4 Mexannyeckue BOJIHBI. CBONCTBA MEXAHWYECKHUX BOJIH.

HpOI[OJ'II)HI)Ie U TIOIICPCUYHBIC BOJIHEI. I[J'II/IHa BOJIHbBI H
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CKOPOCTh €€ pacnpocTpaHeHHs. MeXaHUYeCKHe BOJHBI B

TBEPAOM TEJIE, CEUCMUYECKHE BOJIHBI

9.5 3ByK. [ poMKOCTB M BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6 NndpasByk u ynpTpa3zByk

9.7 [Ipaktuueckue padboOTHI:
Onpenenenne  4YacToThl W Tepuojna  KoyieOaHM
MaTeMaTHYECKOTO MasITHUKA.
Onpenenenne  4YacToThl W Tepuojna  KoyieOaHMA
NPY>KHHHOTO MasiTHHKA
HccrnenoBanre  3aBUCMMOCTH — Tlepuoja  KoJieOaHMA
TIOJIBEIIICHHOTO K HUTH IPpy3a OT JIJIMHBI HUTH.
HccnenoBanue  3aBUCHUMOCTH — Iepuoja  KosieOaHUil
IPY>KMHHOT'O MasiTHUKA OT Macchl Ipy3a.
IIpoBepka HE3aBHUCHMMOCTH NEpHUOAa KojedaHHH Trpy3a,
MOJBEIIEHHOTO K HHUTH, OT MacChl Ipy3a M KECTKOCTU
OpyXUHbI. MI3MepeHue yckopeHusi CBOOOIHOTO MaIeHUs

9.8 dusznueckue SBICHUS B MPUPOJE: BOCHPHUSATHE 3BYKOB
KUBOTHBIMM, 3E€MJICTPACEHUE, CEMCMHUYECKHUE BOJIHBI,
I[yHaMH, 3X0

9.9 TexHudyeckre yCTpPOICTBA: 3XOJIOT, HCIOJIb30BaHUE

yIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE IIOJIE U OJIEKTPOMAI'HUTHBIE

BOJIHBI

10.1

3J’I€KTpOMaFHI/ITHOG I10JI€C. :‘)J'ICKTpOMaFHHTHI)Ie BOJIHBI.

CBoliCTBa 3IEKTPOMArHUTHBIX BOJIH
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10.2 [IIxana 3J1€KTPOMarHUTHBHIX BOJIH

10.3 DJIeKTpOMaruuTHas mnpupoja cera. CKOpPOCTb CBeTa.
BousiHOBBIE CBOMICTBA cBETA

10.4 [Ipaktuueckue padbOTHI:
N3ydennie cBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C TTOMOIIIBIO
MOOMIIBHOTO TesieoHa

10.5 dusznueckue SABICHUS B MNPUPOJE: OMOJOTUYECKOE
NeNCTBHE BUJIUMOTO, yIbTPa(uOoIETOBOTO u
PEHTIE€HOBCKOTO U3ITyYeHUN

10.6 TexHuueckue yCTpOICTBA: UCIIOJIb30BAHUE
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSA3U

11 CBETOBBGIE SABJIEHUA

11.1 JlyueBast Mmoaenb cBeta. ICTOUHMKM CBETa

11.2 [IpsamonuHeitHOE pacpoCTpaHEHUE CBETA

11.3 Otpaxenue cBeta. Ilnockoe 3epkano. 3aKOH OTpaKEHHUS
cBeTa

11.4 [Ipenominienne cBeta. 3akoH npenomiieHus cseta. [lomHoe
BHYTpPEHHEE OTpaKeHUE CBETa

11.5 JIunza. Xoa nydeit B TuH3E

11.6 OnTtuueckass cuctema Qoroamnmapara, MHUKPOCKONA H
TEJIECKOoIa

11.7 I'maz kak onrtnueckas cucreMa. bauzopykocts u
JaTbHO30PKOCTh
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11.8 Paznoxenne Genoro ceera B crekTp. OmnbiTel HbioTOHA.
CrnoxeHme crieKTpanbHBIX BETOB. Jlucnepcus cBera

11.9 [Ipaktuueckue padboOTHI:
HccnenoBanue 3aBUCUMOCTH yriia OTPa)K€HUS CBETOBOTO
Jdy4a OT yrja HajeHHusl.
W3ydyeHne xapakTepUCTHK W300pakKeHHs TpeaMeTa B
IUIOCKOM 3€pKaie.
HccnenoBanre  3aBUCUMOCTH  yIjla  IPEJIOMJICHHS
CBETOBOIO Jiyya OT yIJla MaJEHUs Ha TpaHuLEe "BO3AYX -
CTeKJI0".
[lonyyenne wu300paxeHnit ¢ TOMOIIBIO coOuparouei
JIVH3BIL.
Onpenenenrne (OKYCHOTO PACCTOSHUA U ONTHYECKOM
CWJIBI cOOMparoIen JTUH3bI.
OnBITHI IO PA3NIOKEHHUIO OEJIOr0 CBETA B CIIEKT.
OnpIThl 1O BOCHPUSTHIO 1IBETa MPEIMETOB TPU UX
HaOII0JICHUN Yepe3 IIBETOBbIC (DUITBTPHI

11.10 ®dusnyeckue sABJIEHUs B npupoje: 3armeHus CosHIA U
JIyHbl, 1BeTa Tel, ONTHYECKHE SBICHUS B arMmocdepe
(uBeT HEOA, pedpakiys, paayra, MUPax)

11.11 TexHnueckue YCTPOMCTBA: OYKHU, MIEPUCKOIL,
doToamnmapar, ONTUIECKHUE CBETOBOIBI

12 KBAHTOBBIE ABJIEHU A

12.1 Onwitel  Pezepdopna w mmaneTapHass MoOAENh aTOMA.
Monens atoma bopa

12.2 Hcnyckanve ¥ morjomieHue cBeTa atoMoM. KBaHTBHI.
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JIuHeyaTeie CIIEKTPBI

12.3

PanunoaktuBHOCTB. Anb(da-, OeTa- U raMma-u3IydeHus

12.4

Crtpoennie aromHoro siapa. HykionHas Mozellb aTOMHOTO

saapa. M3orornsl

12.5

PagnoaktuBHbie mpeBpamienus. llepuon mnonypacnana

dTOMHBIX AOCP

12.6

ﬂﬂepHBIe peakuuu. 3aKOHBI COXpAaHCHUA 3apiAd0BOro M

MacCCOBOI'O YHCCII

12.7

3Hepr1/151 CBsA31U aTOMHBIX SAJCP. CBs13b Macchl 1 OHCPTIUH

12.8

PeaKIII/II/I CUHTC3a U JOCJICHUA ALICP. HUcTounuku OHCPIUH

ConHIia ¥ 3B€3]1

12.9

Slnepnas  sHepretuka.  [leWcTBME — pPaJMOAKTUBHBIX

I/I3JIY‘I€HPII>'I Ha KUBBIC OPraHU3MbI

12.10

[IpakTrdeckue pabOTHI:

HaGmromeHne  CIUIONMIHBIX M JIMHEHYATBIX  CIIEKTPOB
U3ITYYCHUS.

HccnenoBanue TPEeKOB: M3MEPEHHE IHEPTUU YACTHUIIBI T10
TOpMO3HOMY TyTH (110 PoTorpadusim).

H3mepenne paanoakTUBHOTO GoHA

12.11

@u3nyeckue SBJICHHUS B NOPUPOAE: E€CTECTBEHHBIN
PaIMOAKTUBHBIN don, KOCMUYECKHUE JIy4H,
PalMOAKTUBHOE W3JIy4YEHUE NPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PAJUOAKTUBHBIX W3JIYYEHWW Ha OpPraHu3M

YCJIOBCKA

12.12

TexHnueckue YCTPOMCTBA: CIIEKTPOCKOII,
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WHJVBHIYaJbHBIM JO3UMETpP, Kamepa Buiibcona

Jlisi ipoBeieHHs] OCHOBHOTO TOCYJApCTBEHHOTO 3K3aMeHa Mo (u3uke (nanee -
OI'D mno ¢usuke) HCHONb3yeTcs MepeyeHb (KOoAu(PUKATOp) MPOBEPSEMbIX
TpeOOBaHUI K pe3yabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpamMMbl

OCHOBHOTO 00111eT0 00pa30BaHUs U PJIEMEHTOB COJICPKAHUS

[Iposepsembie Ha OI'D no pusuke TpedoBaHuUs
K pe3yJbTaTaM OCBOECHHUs OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHMS K MPEIMETHBIM pe3yJibTaTaM 0a30BOT0
IIPOBEPSIEMOTO | YPOBHSI OCBOCHMSI OCHOBHOM 00pa3oBaTelbHOM  MpOrpaMMBbl

TpeOOBaHUsA |OCHOBHOTO 0011ero oopasoBanusi Ha ocHoBe OI'OC

1 [Tonumanue poiau GU3MKU B HAYYHON KapTHHE MUPA;

c(hOpMHUPOBAHHOCTh 0a30BBIX MPEACTABICHUN O 3aKOHOMEpPHOM
CBSI3M U MO3HABAEMOCTH SIBICHUM MPUPOJIBI, O POITH IKCIIEPUMEHTA
B ¢u3MKe, 0 cHUCTeMOooOpa3ymwIer poiu (U3UKH B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKHM M TEXHOJIOTHH, 00 3BOIIOIUU
(bU3UYECKUX 3HAHUW U UX POJIM B IIEJIOCTHON €CTECTBEHHOHAYIHOM
KapTUHE MHpa, O BKJIAJE POCCHUMCKUX M 3apyOeKHBIX YUYCHBIX-
¢u3MKOB B  pa3BUTHE  HAyKH, OOBSCHEHHE  TIPOIECCOB

OKPYZKAromero Mmmupa, pasBUTHC TCXHUKH U TEXHOJIOT UM

2 3HaHus O BHAAX MaTepuu (BEUIECTBO WU MOJIE), O JABMKEHHUHM Kak
croco0e CyIIeCTBOBaHUS MaTepud, 00 aTOMHO-MOJEKYISIPHOU
TEOPUU CTPOCHUS BEIIECTBA, O (U3MUECKOW CYITHOCTH SIBICHUN
Opupobl  (MEXaHUYECKUX, TEIUIOBBIX, »JJEKTPOMArHUTHBIX U
KBaHTOBBIX);

YMCHHUC pas3jndaTb ABJICHHA 110 OIIMCAHHUIO HX XapPaKTCPHBIX
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CBOIICTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOMIMX JIaHHOE
(u3nuecKoe SBICHUE;

YMEHHE paclo3HaBaTh MPOSBICHUE M3YUYECHHBIX (PUIHUECKHUX
ABJICHUA B OKPYXKAIOIIEM MHUpE, BBIIEISAS HMX CYIIECTBEHHbBIE

CBOMCTBA (IIPHU3HAKK)

BJ'IaI[eHI/Ie OCHOBAaMHU MOHSTUHHOIO arIiapara 1 CUMMBOJHYCCKOTO
A3bIKa (I)I/I?;I/IKI/I N UCITOJIb30BAHUC UX IJIA PCIICHUA y‘{€6HBIX 3a1a4,
YMCHHUC XapPAKTCPU30BATb CBOMCTBA TCIH, (1)I/ISI/I‘I€CKI/I€ SABJICHHUSA H
MponecCChl, HUCIOJIb3YyA q)YHI[aMeHTaJIBHBIG n OSMIIMPUYICCKUC

3aKOHBI

VYMeHne OInuchIBaTh HN3YUCHHBLIC CBOMCTBA TN U (I)I/ISI/I‘ICCKI/IG

SABJICHUA, UCIIOJIb3YA (I)I/I3I/IIIGCKI/I€ BCIIMYMHBI

Bnagenue ocHOBaMHM METOAOB HAay4YHOrO TIO3HAHHUS C Y4YETOM
coOroIeHus paBuil 0€30MaCHOTO TPy/a:

HaOmoneHne (U3MUECKUX SIBICHHUI: yMEHHE CaMOCTOSITEIbHO
coOMpaTh 3KCIEPUMCHTAIBHYI0 YCTAaHOBKY M3 JIaHHOTO Habopa
o0opyZOBaHUSI TO WHCTPYKIIMH, OMNUCHIBATH XOJ ONBITa U
3aMKCHIBATh €T0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBOIBI;
NPOBEJICHNE TPAMBIX W KOCBEHHBIX W3MEpPEHUN (PU3NIECKUX
BEJIMYMH: YMEHHUE IUIAHUPOBATh W3MEPEHHS, CaMOCTOSITEIBHO
coOupaTh OKCIEPUMEHTAJIBHYI0 YCTAaHOBKY IO HWHCTPYKIIHH,
BBIUUCTISITh 3HAYCHHE BEJIMYMHBI M aHATU3UPOBATH MOJYYCHHBIC
pEe3yNbTaThl C YYE€TOM 33JaHHOW TMOTPEITHOCTH PE3yJIbTaTOB
VU3MEPEHHU;

IIPOBEJICHNE HECJIOXKHBIX OSKCIEPUMEHTAIBHBIX HCCIEIOBaAHUIA;
CaMOCTOSATEITLHO COOMpPATh HKCICPUMEHTAILHYIO YCTaHOBKY U
NPOBOAUTH  WCCICIOBAHWE TI0O WHCTPYKIIUH, TIPEICTABISAThH

IMOJYYCHHBIC 3aBUCUMOCTH CI)I/IBI/I‘-ICCKI/IX BCJINYHH B BUJC Ta6JII/II_[ u
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rpa@uKoOB, YYMUTHIBATh IOTPELIHOCTH, JEJNaTh BBIBOJABI IIO

pe3ysbTaTaM HCCIEOBaHUS

[lonumanue XapakTepHbIX CBOMCTB  (U3MUECKHX Mojelel
(MaTtepuanpHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, MOJENIH
CTPOCHUS Ia30B, )KUAKOCTEN U TBEPABIX TeJl, IJIaHETaApHAasA MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO Si7[pa) U YMEHUE MPUMEHSTh

uX JIJIs1 00BsICHeHUS (PU3UUYECKUX MTPOIIECCOB

VYMmenue oObACHITD q)HBquCKI/Ie IMpOHICCChI U CBOMCTBA TCJI, B TOM
YUCIICE U B KOHTCKCTC CI/ITyaIII/Iﬁ IMPAKTUKO-OPHUCHTHUPOBAHHOI'O
XapakKTepa, B YACTHOCTHU, BbIABIATH MNPUYHNHHO-CICACTBCHHBIC
CBiA3U U CTPOHUTH 00BSICHEHHE C OHOpOﬁ Ha HU3YUYCHHBLIC CBOMCTBA
(1)I/I3I/I‘{€CKI/IX HBHCHHﬁ, (I)I/ISI/I‘IGCKI/IG 3daKOHbI, 3daKOHOMCPHOCTH H

MOJEIH

YMeHue pemath pacueTHble 3amauu (Ha 0aze 2 - 3 ypaBHEHHi),
UCIIONIb3Yd 3aKOHBI M (OPMYJIBI, CBS3BbIBAIOIINE (HUUUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUCHIBATh KPATKOE YCIOBHE 3a/1auH,
BBISIBJISITH HEJOCTAIONINE JIaHHbBIE, BEIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOJIMMBbIE Il €€ peUIeHUs, HCIOIb30BaTh CIPABOYHbIC
JNAHHbIE, TPOBOJUTH pacyeThl W OLIEHUBATH PEATUCTUYHOCTH
MOJIYICHHOTO  3HAUYCHUA  (DU3UYECKON  BEIMYUHBI, YMEHHUE
OTIpPENENATh Pa3MEPHOCTh (DU3UYECKON BEIMYMHBI, TOTYy4YEHHOU

IIPY PELICHHUH 3a/1a4U1

YMeHue XxapakTepu3oBaTh MPUHIMIBL JACHCTBUA TEXHUYECKUX
YCTPOWCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBILIJIEHHBIX
TEXHOJIOTUYECKHUX MPOLECCOB MO UX OMUCAHUIO, UCTIOIb3Ys 3HAHUS
0 cBOIcTBax (hU3UYECKUX SBJICHUU U HEOOXOAUMBbIE (DU3NYECKUE

3aKOHOMCPHOCTH




64

10

YMeHue HuCronb30BaTh 3HAHUS O (PU3MYECKUX SBICHUSAX B
NOBCEJHEBHOM JKM3HM JJis1 oOecrneueHus O€e30MacHOCTH Mpu
oOpamieHM Cc  OBITOBBIMH NpPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, COXpPAHEHUSI 3JI0POBbsI M COOJIOAEHUS HOPM
AKOJIOTHYECKOTO TIOBEACHUS B OKpPYXAIolel cpeje; MOHMMaHue
HEOOXOJIMMOCTH MPUMEHEHHS TOCTHXKEHUN (PU3UKU U TEXHOJIOTUI

JJI palfliOHAJIbHOT'O IPUPOIOIIOJIB30BAHUA

11

OnbIT moucka, Mpeodpa3oBaHus U MPEACTaBICHUS HUHPpOpMAIUU
(bU3UYECKOro COAEpKaHUsI C HMCIOJIb30BaHHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHIA;

yMEHHUE OIIEHUBATh JOCTOBEPHOCTh MOJYYEHHON MHGOpPMAIlUK Ha
OCHOBE MMEIONIUXCS 3HAHUHN U JOMOJTHUTEIbHBIX HCTOYHUKOB,;
yMEHHE HCIOJIb30BaTh MPH BBIMOJTHEHUH Y4YEOHBIX 3aJlaHUMN
HAYYHO-TIOMYJISIPHYIO  JIUTEPATYpy (PU3UUYECKOTO COAEp>KaHUs,
CIIpaBOYHBIE MaTEpHalbl, pecypchl cetu IHTepHeET;

BJajieHre 0a30BBIMU HAaBBIKAMH MpeoOpa3oBaHus MHGOPMALIMHN U3
OJHOM 3HAKOBOM CHUCTEMBI B [IPYyI'yl0; YMEHHE CO3/1aBaTh
COOCTBEHHbIE TMCHMEHHBIE U YCTHBIE COOOINEHHS Ha OCHOBE

uH(GOpPMAIINK U3 HECKOJIBKUX HCTOYHUKOB

[lepedens 2eMEHTOB coiepkanusi, mpoBepsieMbix Ha OI'D o pusuke

Kon [IpoBepsieMblii 3JIEMEHT COJEpKAHUS

1 MEXAHNWYECKUWE ABJIEHUA

1.1 Mexannueckoe aBuwxeHue. MarepuanbHas Touka. CuctemMa oOTcYeTa.
OTHOCUTENBHOCTD JIBUKCHUS

1.2 PaBHOMEpHOE © HepaBHOMEpHOE JBUKEeHUE. CpeaHsis CKOPOCTb.

dopmyna 1151 BBIYACICHUS CPETHEN CKOPOCTH:
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S
vV=—
t
1.3 PaBHOMEpHOE MNpsSMOIMHENWHOE ABUIKEHHUE. 3aBUCHUMOCTh KOOPIWHATHI
TeJa OT BPEMEHU B ClIy4ae paBHOMEPHOTO MPSMOIMHEHHOTO JIBUKEHUS
X(t) = Xo + Wkt
I'paduku 3aBUCUMOCTH OT BPEMEHH JIJIsi TPOCKIIUUA CKOPOCTH, MPOCKIINU
nepeMeneHusl, MyTH, KOOPAUHATHI MPU PAaBHOMEPHOM MPSIMOJIUHEHHOM
JBHOKCHUH
14 3aBUCUMOCTh  KOOpDJMHATHI  Tejla OT BpPEMEHH B  CJydae
PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO JIBUYKCHUS :
t2
X(t) =X, +Vp,t+a, 5
@opmynbl I MPOCKIUM TEPEMENIEHUS, MPOCKIHUH CKOPOCTH U
NPOECKIIMM  YCKOPEHHMS MpPU  PABHOYCKOPEHHOM  MPSIMOJIMHEHHOM
JIBU>KEHUH :
t2
Sx(t):VOx 't+ax At
2
v, (t)=v,, +a,-t,
ax(t) = const,
V2x2 - V]_x2 = 2axSx.
I'padyku 3aBHCUMOCTH OT BpPEMEHH JUISI TPOSKIIMU YCKOPCHHUS,
MPOCKIIMM CKOPOCTHU, TMPOEKIIMU TePEeMEIICHUs, KOOPJAMHATHI TMPHU
PaBHOYCKOPEHHOM TIPSMOJMHEMHOM JIBHKCHUHN
1.5 CBoboanoe maaeHue. POpMyIbl, OMUCHIBAIOIIME CBOOOJHOE MaJcHUE
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TeNa MO BEpPTUKAIU (IBM)KEHHE Tella BHU3 WM BBEPX OTHOCUTEIBHO
MOBEPXHOCTH 3emiu). ['papuku 3aBUCHUMOCTH OT BpPEMEHU IS
IPOCKLIUN YCKOPEHUS, NPOEKUWH CKOPOCTH M KOOPAMHATHI IpPH

CBO6OI[HOM MaacH1u TCJjia 110 BEPTUKAIU

1.6 CKOpoCTh  paBHOMEPHOTO  JBMXKEHUS Tela IO  OKPYKHOCTH.
Hanpasnenue ckopocTu.
dopmyna 1y BBIYUCICHUS CKOPOCTH 4Yepe3 paguyC OKPYKHOCTH H
nepuoj; oOpamieHus:
27R
V=——
T
LenTpocTpemuTenbHOE YCKOpPEHHE. Hanpasnenue
IIEHTPOCTPEMUTEIBLHOTO  yCKOpeHus. Dopmyna Il BBIUYMCICHUS
YCKOPEHUS:
a=Y
R
®opmyiia, CBSI3bIBAIONIAs TIEPHO]] U YACTOTY OOpaIleHUS
1
v==
T
1.7 Macca. [ImotHOCTS BemecTBa. @opMyna 1yl BBIYUCIEHUS INIOTHOCTH:
o= m
\Y
1.8 Cuna - BexkTopHas gusnyeckas BenununHa. CI0KEHUE CHTT
1.9 SBnenune nuepuuu. [lepsriit 3akoH HeroTOHA
1.10 Bropoii 3akon HetoToHa:

F=m-a
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CoHanpaBlIeHHOCTh BEKTOpa YCKOpPEHHsI Telda M BEKTopa CHJIbI,

JNIEUCTBYIOILIEN HA TEJO

1.11 B3aumopericteue ten. Tperuit 3akon HeroToHa:
Fou=-F,
1.12 Tpenue mokosi M TpeHHE CKOJIbXKEHUS. DopMmyna i BBIYUCICHUS
MOMYJISl CUJTbI TPEHUS CKOJIBKEHUS :
FTp =u-N
1.13 Hedopmanus Tena. Yopyrue u Heynpyrue aedopManun. 3aK0H ypyrou
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 BcemupHoe TsaroteHue. 3aKOH BCEMUPHOTO TATOTCHUS
m, -m
— 1 2
F=G —=.
Cuna TsixecT. Y CKOpeHue CBOOOTHOTO MaACHUS.
dopmyna 1151 BBIYUCICHUS CUITBI TSKECTH BOJIM3M MOBEPXHOCTH 3EMIIH:
F=mg.
JIBxkenne mmuaner Bokpyr Comnpa. IlepBasi kocMuueckas CKOpPOCTb.
HesecomocTs u neperpysku
1.15 Nmmynbe Tena - BeKTopHas pu3ndeckasi BEJIMIHUHA.

p=mv

Nmnynsc cuctemsl Ted.

N3menenne nmmynbsca. IMIynbc cusl
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1.16

3aKoH COXpaHCHUS UMITYJIbCA JJIA 3aMKHYTOfI CHUCTEMBI TCII.
p =myV, + m,V, = const.

PeakTuBHOE NBUXKEHME

1.17

Mexanunueckast padora. opmyina it BeIYUCISHUS paOOThI CHIIBL:
A=Fscosa.
MexaHI/I‘IeCKaH MOIIHOCTB:

N=A
t

1.18

Kunertuueckas u MMoTCHUUAJIbHAA SHCPI'H:.

<DopMyJ1a JJIs1 BBIYMCIICHUA KUHETHUYECKOMN OHCPIUU:

Teopema 0 KHHETUUYECKOW IHEPTUH.
@opmyna s BBIYUCIEHUS MOTCHUHAIBHON IHEPTUM TeEJa, MOIHIATOrO

HaJ 3EMJIEH:

Ep, = mgh

1.19

MexaHn4ecKkas SHEprusi:
E = Ex + Ep.

3aKkoH coxpaHeHusi MexaHudyeckod sHepruu. Dopmyna st 3aKoHA

COXpaHeHI/IH MCX&HI/I‘ICCKOﬁ 3Hepr1/m B OTCYTCTBI/IG CUJl TpeHI/I}IZ
E = const.

[IpeBpanieHrne MEXaHUYECKOW SHEPTUU ITPU HATUYUHU CUJIBI TPEHUS
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1.20

IIpocThie MexaHU3MBI. "3010TOE IPABHWIO" MEXaHUKH.
p p

Ppryar. MoMeHT cHIhI:
M = Fl.
YcnoBue paBHOBECUS pblUara:

Mi+My+...=0.

IToaBM>KHBINM U HEHNOABUKHBINA OJIOKH.

—_ ATOHCSHZ{S{
KII[I mpocThix MexaHU3MOB, = A

aTpadyCHHasA

1.21

JlaBneHue TBepOTO Tela.

<I)opMyJ1a IJIA BBIYUCIICHUA OAaBJICHUA TBCPAOI'O TCIIA:

JlaBneHnue raza. AtmMocepHoe JaBeHuUE.
I'mapocTaTnueckoe JaBjieHUE BHYTPHU KUJIKOCTH.

dopmyna 11l BBIYUCICHUS JaBJICHUS BHYTPU )KUJIKOCTHU:

p :pgh+paTM

1.22

3akoH [lackans. ['uapaBnnueckuit mpecc

1.23

3akoH Apxumena. @opmyna Ajig ONpPENesICHHUs] BHITAJKUBAIOIICH CHUIIBI,

JNEUCTBYIOILIEN Ha TEJIO, MTOTPYKEHHOE B )KUIKOCTh WM Ta3:
I:Apx. = p gV .

VYcnoue nnaBanud tena. [lnaBanue cy0B 1 BO31yXOIJIaBAHUE
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1.24 Mexannueckue konebaHusi. AMIUIUTY/A, IEPUOJ U YacTOTa KOJIeOaHU.
®dopmyiia, cBSI3bIBAIOLIAs YaCTOTY U Mepuoj Koyiebanui: V= T

1.25 MaremaTu4eCKnid U NPYKUHHBIA MasiTHUKH. 1IpeBpalienue snepruu npu
K0J1e0aTeIbHOM JABUKCHUH

1.26 3aryxatoniue konebdanus. BoinyxieHHble KoneOanus. Pe3oHaHnc

1.27 Mexanudeckue BoJiHBL. [IpojonbHble W TonepedyHble BOJHBL [{nuHa
BOJIHBI M CKOPOCTb PACHPOCTPAHEHUS BOJIHBI:
A=v-T

1.28 3Byk. I'pomkocTs u BbicoTa 3BykKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha
rpanuiie 1Byx cpei. MHdpa3Byk u ynbTpazByk

1.29 [TpakTrdeckue paboThI

N3Mmepenune cpeaHell TUJIOTHOCTH BENIECTBA; APXMMEIOBOM  CHIIBL;
KECTKOCTH TIPYKHHBI, KO3(pUIIMEHTa TPEHHS CKOJIbXKECHHS; pPabOThI
CWJIbI TPEHHUS, CHJIBI YIPYTOCTH; CPEAHEH CKOPOCTH ABMIKCHHS Opycka
0 HAKJIOHHOW INIOCKOCTH; YCKOpPEHHs Opycka NpH ABWIKEHHH II0
HaKJIOHHOU IIOCKOCTH; YJaCTOTEI u rnepuojaa KOJIeOaHUN
MaTeMaTUYeCKOr0 MasTHUKA; 4YacTOThl W TIlepuojia  KoJsieOaHui
MPYKUHHOTO MAasTHHKA; MOMEHTA CWJIbI, JCHCTBYIOIIErO HA phIYar;
paboTBl CHJIBI  YINPYTOCTH TMPU IOABEME TIpy3a C  ITOMOIIBIO
HEIOABMIKHOTO 0JI0Ka; pabOThl CHUJIBI YIPYTrOCTH MPH MOABEME Tpy3a C
IIOMOIIIBIO ITOJIBMKHOTO OJI0KA.

HccnenoBanne  3aBUCUMOCTH  apXUMMEIOBOM CWJIbI  OT  0OBbeMma
MOrPY>KEHHOW YaCTW Te€Ja U OT IUIOTHOCTH >KUJKOCTH; HE3aBUCHUMOCTH
BBITUTKUBAIONIEH CUJIBI OT MAacChl Te€JIa; CUJIbI TPEHUS CKOJbXKEHUS OT
CWIbl HOPMAJIBHOIO JABJICHHS M OT pPOJa MOBEPXHOCTH; CHJIbI

yOPYroCTH, BO3HHUKAIOUIEH B TMpPYXHUHE, OT CTeNeHU JaeopMaruu
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NPYKUHBI; YCKOpPEHHs Opycka OT yrja HakJIOHAa HamnpaBIsOIIEH;
nepuoja (4acToTbl) KoJieOAaHUM HUTSHOTO MAsTHHUKA OT JJIMHBI HUTH;
nepuoja Kojie0aHUM TMPYKMHHOTO MAasTHHKAa OT Macchl TIpy3a H
KECTKOCTH  TPYKUHBI;  HMCCJIEJAOBAHUE  HE3aBUCHUMOCTH  IEpUoAa
KoJIeOaHUI HUTSHOTO MasgTHHKA OT MacChl Ipy3a.

[IpoBepka ycnoBusi paBHOBECHS pblyara

1.30

dus3nueckue SBJICHUS B npupoac: MmpuMepbl ABUKCHUA C PA3JIMYHBIMHA
CKOpPOCTIMH B )KUBOM M HEKMBOU npupozae, I[eﬁCTBHC CUJIbI TPCHUA B
npupoac U TCXHUKEC, IMTPUJIIMBBI U OTIIMBBI, IBHKCHUC TIJIAHCT ConHeunou
CUCTCMBbI, PCAKTUBHOC ABMXCHUC JKHUBLIX OPIraHU3MOB, pbIYalrv B TCJIC
YCJIOBCKaA, BJIUAHHUC aTMOC(l)CpHOI“O JaBJICHUSA Ha YKHUBOM OpraHu3M,
IJITaBaHUC pBI6, BOCIIPUATUC 3BYKOB JKHBOTHBIMH, 3CMIICTPACCHUC,

CelCMHYECKHE BOJIHBI, YHAMH, 2XO

1.31

Texaudeckne  yCTpOHCTBa:  CHHIOMETpP, JAaTYUKHA  TOJIOKEHUS,
pacCcTOSTHUSL U YCKOPEHUs, TUHAMOMETp, TIOAIIUITHUKA, PAaKeThl, phIyar,
TIOJIBMKHBI M HETIOJBW)KHBIN OJIOKM, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3Mbl B OBITY, COOOIIAIOIIMECS  COCYHbl, YCTPOMCTBO
BOJIOTIPOBOJIA,  THIPABIMYCCKUN  TMpecc, MaHOMeETp, Oapomerp,
BBICOTOMEp, IOPITHEBON HACOC, apeoMeTp, 3XOJOT, HCIOJIb30BaHNE

yIIbTPa3BYKa B OBITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHbIE TMOJIO)KEHUSI MOJIEKYJISAPHO-KUHETUYECKOM TEOPUHM CTPOCHUS
BemiecTBa. Mojenu TBEpPJOro, KHAKOTO M Ta3000pa3HOTO COCTOSHHMA

BeniecTBa. Kpucramnuieckue u amopdHbie Tena

2.2

I[BI/DKGHI/IG qaCTul BCIICCTBA. CBs3b CKOPOCTH ABHKCHHUSA YaCTHUIL] C

TeMiepatrypoil. bpoynosckoe aBuxenue, nuddysus
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2.3 CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS

2.4 TennoBoe paclIMpEeHNE U CKATHE

2.5 TemnmoBoe paBHOBECHE

2.6 Buytpennsiss sHeprus. PabGora u Temionepenaya Kak —CHOCOOBI
U3MEHEHUS BHYTPEHHEN dHEPTUH

2.7 Bunpl Temionepenayun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUEHUE

2.8 HarpeBanue u oxnaxiaenue Tten. KonaumdecTBO TEMmaoThl. Y aenbHAs
TEIIOEMKOCTb:
Q = Cm(tz - tl)

2.9 3aKOH COXpaHEHHs HSHEPrUuM B TEIUIOBBIX TMIpolieccax. YpaBHEHHUE
TEIUIOBOTO OajaHca:
Qi+Qx+..=0

2.10 Hcmapenne u koHaeHcanus. VI3MeHeHHWE BHYTPCHHEH OJHEPIUHM B
IpOLIECCE WCMAPEHHs] U KoHAeHcauuu. KurneHue KUAKOCTU. Y elibHas
TEIUIOTa TapooOpa3oBaHUS:
=2

m

2.11 BiaxxnocTh Bo3ayxa

2.12 [InaBnenne u kpucramnusauus. VI3MeHeHHe BHYTPEHHEW SHEPTUU IPHU
IUJIABJICHUU U KpUCTAUIU3AlMU. Y IeJIbHAS TEIUI0Ta MJIABJICHHUS:
=2

m
2.13 BuyTpeHHsIst Heprus cropaHusi TOIUIMBA. Y JelbHas TEIUIOTa CrOpaHUs
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TOIIJIMBA.

3|0

2.14

[Ipuniune!r pabote! TemnoBbix aurateneid. KIIJ[ remnoBoro nsurarens

2.15

[IpakTuueckue padboThI

N3mepeHre ynenpHON TEMJIOEMKOCTH METAJUIMYECKOr0 LUIUHAPA;
KOJIMYECTBA TEIUIOThI, MOJIYYEHHOTO BOJOM KOMHATHOM TemmIeparyphbl
(UKCHUpOBAaHHON Macchl, B KOTOPYIO ONYUIEH HarpeThld IMIHHJP;
KOJIMYECTBA TEIUIOThI, OTJAAHHOIO HAarpeThiM IWIMHIPOM, TIOCTe
OIYCKaHMsI €ro B BOAY KOMHATHOW TEeMIEpPaTypbl; OTHOCUTEIBbHON
BJIQXKHOCTHU BO3/1yXa; YACIbHOU TEIJIOTHI TUIABICHUS JIbJIA.
HccnenoBanre u3MEHEHHs] TeMIlepaTypbl BOABI MPU  Pa3IUYHBIX
YCIOBUSIX; SBJIEHUS TEIUIOOOMEHa INpU CMEUIMBAaHUM XOJOJHOM W

I‘OpH‘-IGﬁ BOJbI; IIponecca UCITapCHUA

2.16

@du3nueckue SBJIEHUS B MNPHUPOJE: ITOBEPXHOCTHOE HATSKEHHE W
KaMWUIPHBIE SIBJICHUS B MPUPOJE, KPUCTAUIBI B MPUPOAE, U3ITyUCHUE
Connira, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHEesl, CHEeTa

2.17

TexHuuecknue yCTPOMCTBA: KalWUISPbL, IPUMEPBl HUCIOJIb30BAHUS
KPUCTAJUIOB, KUJIKOCTHBIA TEPMOMETP, AATUMK TEMIEPATypbl, TEPMOC,
CUCTEMa OTOIUICHHS JOMOB, THUIPOMETpPBI, IICHXPOMETp, MapoBas

TypOuWHa, IBUTATEIh BHYTPEHHETO CTOPAHUS

OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

Onektpu3zanus Tei. [[Ba Buaa 3JIEKTPUUYECKUX 3apsJIOB

3.2

B3anmopericTBue 3apskeHHbIX Ten. 3akoH Kynona
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3.3 3aK0OH COXpaHEHUS IEKTPUUYECKOTO 3apsiia
3.4 Onextpuueckoe noje. HanpspkeHHOCT anekTpudeckoro nois. [IpuHnun
CYINEPIO3ULIUH IEKTPUUECKUX MO (Ha KAYeCTBEHHOM YPOBHE)
3.5 Hocurenu snextpuyeckux 3apaaoB. [{elcTBUE 3IEKTPUUECKOTrO TOJI Ha
ANeKTpUuecKue 3apsiabl. [[pOBOAHUKY U TUAIEKTPUKHU
3.6 IToCTOAHHBIN JIEKTPUYECKUN TOK. JIEHCTBHS DIEKTPUYECKOIO TOKA.
Cuna Toka. Hanpsixenue.
=4
t
U=—
q
3.7 DIEeKTpUUECKOe CONPOTHUBIICHUE. VY nenpHOE ANEKTPUUYECKOE
CONPOTHBIICHUE:
R=P!
S
3.8 3akoH OMa [ yyacTKa 3JeKTPUYECKOM 1eMHu:
| = U
R
3.9 [TocnenoBaTenbHOE COEAMHEHUE TPOBOHUKOB!

l1=1 U=U;1+U; R=R:1+Ro.

HapannenLHoe COCANMHCHUC ITPOBOAHUKOB PABHOI'O COIIPOTHUBJIICHHA:

Ur=Ug I =11+ 1y R:%-

CMelaHHbIC COCANHCHUS ITPOBOAHUKOB
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3.10 PaboTa 1 MOITHOCTH JIEKTPUUYECKOrO TOKA.
A=U-1-t;,P=U"I

3.11 3akoH [[xxoyns-Jlenna:
Q=I1>-R-t

3.12 OmneiT Dpctena. MarauTHoe noJie mpsiMOro NpOBOJAHUKA € TOKOM. JInHuun
MAarHUTHOW WHIYKIIUH

3.13 MaruuTHoe 1noJjie MOCTOSTHHOTO MarHuTa. B3anMozeicTBrue noCTOSHHBIX
MarHuTOB

3.14 JlelicTBr€ MarHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM

3.15 Oneitel @apanes. SBieHHE 3JIE€KTPOMAarHUTHOW WHAYyKUMH. [IpaBuio
Jlenma

3.16 [TpakTryeckue paboThI
N3mepenue 3IeKTPUYECKOTO COMPOTUBIIEHUS PE3UCTOPA; MOLIHOCTH
AIEKTPUUECKOT0 TOKa; pabOThI DJIEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, BOZHHUKAIOIIETO B MPOBOJHUKE
(pe3ucTophl, JIaMIIOYKa), OT HANpsDKEHUsS Ha KOHIAX MPOBOJIHUKA;
3aBUCUMOCTH CONPOTUBIIEHUS OT JUIMHBI IPOBOJHHUKA, IUIOUIAJAN €ro
NONEPEYHOT0 CEUYEHHUS U YAEIBHOIO CONPOTUBIICHUS.
IIpoBepka mpaBwia OO 3JEKTPUYECKOTO  HANPSDKEHUS — IPH
NOCJIEJOBATEIBHOM COEJUHEHUN IPOBOJHMKOB; IpaBUja Ui CHJIBI
ANEKTPUYECKOr0 TOKa MpH MapayIeIbHOM COEAMHEHUM IPOBOJHUKOB
(pe3ucTophl U JaMIIOYKa)

3.17 dusnueckue ABICHUS B MPUPOJE: INEKTPUUECKHUE SBIICHHS B aTMOcdepe,

AJEKTPUYECTBO JKHUBBIX OPraHM3MOB, MATHUTHOE MOJie 3eMJid, Apeud

IIOJKOCOB, POJb MArHUTHOIO IIOJA I KH3HM Ha BGMJ'IG, IIOJIAAPHOC
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CUSIHUE

3.18 TexHudyeckne yCTpOWCTBA: DJIEKTPOCKOI, aMIEPMETP, BOJIBTMETP,
peocTar, CYETYUK DBJIEKTPUUYECKON SHEPruH, 3JIEKTPOOCBETUTEIbHBIC
npuOopHl, HarpeBaTeIbHbIE AIEKTPOIPUOOPHI (mpumepsl),
ANEKTPUUECKHE MPEAOXPAHUTENHU, SJIEKTPOMArHUT, 3JIEKTPOIBUTATEINb
MOCTOSIHHOTO TOKa, T€HEPaTOp MOCTOSHHOT'O TOKA

3.19 OnexTpoMarHuTHble BoJHBI. [1Ikana aneKkTpoMarHuTHBIX BOJIH

3.20 JlyueBast Mozenb cBeta. [IpsMonnHeitHoe pacpoCcTpaHEeHHE CBETa

3.21 3akoH oTpaxkeHMs cBeTa. [lmockoe 3epkaio

3.22 [Ipenomienue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23 Jlucriepcus cBeta

3.24 JIunza. Xox nydeit B nuH3e. DOKYCHOE pacCcTosiHUE JTUH3BI. OnTH4ecKas
CHJIa JIMH3BL:
D=1/F

3.25 I'ma3 kak ontudeckas cucteMa. OnTudecKrue mpuodops

3.26 [IpakTuueckue paboOTHI

N3mepeHrne onTHYECKOW CHIIBI coOuparomeid JUH3bI; (OKYCHOTO
paccTosiHusl coOuparoleld JHH3bI (10 CBOMCTBY paBEHCTBA pPa3MEpOB
npeaMeTa U H300paKEeHHs, KOrJa MpeAMET PacHoNIOKEH B JIBOMHOM
doxyce), mokazaTens NPeIoMIICHUS CTEKIIA.

HccnenoBanne CcBOWCTBa W300PaKEHUS, MOJIYYCHHOTO C TTOMOIIBIO
coOuparomieli JHH3BI, W3MEHEHHS (OKYCHOTO PpACCTOSTHUS  JBYX
CJIO’K€HHBIX JIMH3; 3aBUCMMOCTHU YIJIa MPEJIOMJICHUSI CBETOBOIO Jiy4ya OT

yTJla MaJieHUs] Ha TPAHUILIE "'BO3JYX - CTEKJIO"
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3.27 ®usnueckue sBiaeHus B npupose: 3atMmenus Connua u JIyHsl, nBeTa e,
onTUYeckue siBiieHUs B atMmocdepe (uBer Heba, pedpaxuus, pamyra,
MUPaX)

3.28 TexHuuyeckue ycTpoilcTBa: OYKH, MEPUCKOI, (poToamnmapar, ONTUUECKUE
CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUA

4.1 PannoaktuBHOCTH. Anba-, Oeta-, raMma-u3iayuenus. Peakiuu anbda- u
OeTa-pacnana

4.2 Onwitel  Pezepdopna mno paccesnuro anbda-dactuu. [lnanerapnas
MOJIeNTb aTOMa

4.3 CoctaB atoMHOTO sapa. M30Tomnbl

4.4 [lepuon nmosypacnaza aTOMHBIX sIAEP

4.5 SAnepHble peakuuu. 3aKOHbI COXPAHEHHUSI 3apsI0BOIO U MACCOBOT0O YHUCEN

4.6 dusndeckre SABICHUS B MPHUPOJE: €CTCCTBCHHBIM paJMOAKTUBHBINA (OH,
KOCMHMYECKHUE JIy4H, paIMOAKTUBHOE U3TyUYCHHE TPUPOIHBIX MUHEPAJIOB,
NENUCTBHE PaIMOAKTUBHBIX U3JTYYEHUN HA OPTaHU3M YEJIOBEKA

4.7 TexHnueckne yCTpOMCTBA: CIEKTPOCKOIl, WHAWBUIYAJIbHBIN JTO3UMETP,

Kamepa BumnbcoHa, siiepHas sHepreTuka
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