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MNOACHUTEJBHASA 3AIINCKA

[IporpamMa o  (u3KMKEe Ha ypOBHE OCHOBHOI'O OOIEro oOpa3oBaHUS COCTABICHA HAa OCHOBE
MOJIOKEHUH W TpeOOBaHMWI K pe3ysibTaTaM OCBOCHUS HA YPOBHE OCHOBHOW 00pa3oBaTEIbHOMN
nporpamMbl , npezacraBieHHbIx PIOC 00O  ( Ilpukas MUHHCTEPCTBA IPOCBENICHHMS
Poccuiickoii ~ @enepannu ot 31.05.2021 No 287 «O6 yrBepxaeHuu deaepanbHOro

TOCYIAPCTBEHHOr0  00pa30oBaTEIbHOIO  CTAHAAPTA  OCHOBHOIO  00IIero  oOpa3oBaHUsm»
(Bapeructpuposan 05.07.2021 No 64101).

Copnepxanue mporpamMMmbl 1o (puU3MKe HampaBiIeHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAyYHOMH
IPaMOTHOCTH OOY4YarOLIMXCS U OPraHU3alUI0 U3yYeHUs: QU3UKU HA AEATelIbHOCTHOM ocHOBe. B
nporpaMMe 1o (pU3MKe YYMTBHIBAIOTCS BO3MOXHOCTH Y4eOHOrO NpeAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO Kk muaHUPyeMbIM JUYHOCTHBIM U METAIPEIMETHBIM pe3ysbTaTaM
0o0yuyeHMsI, a TaKKe MEXIIPEIMETHbIE CBA3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpPEAMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEr0 00pa30BaHMsL.

[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepualia 1o rojam
o0yueHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh HM3YYECHHS TEM,
OCHOBAaHHYK) Ha JIOTUKE pa3BUTHsA IPEAMETHOTO COJEp)KaHUSA U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3JIaHUH paboUeil MporpaMMel 1o y4eOHOMY MTPEIMETY .

dusmka sABIAETCS CUCTEMOOOPa3yIOLUM JUIsl €CTECTBEHHO-HAYYHbBIX YUE€OHbIX IIPEIMETOB,
IOCKOJIbKY (pU3MUECKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actrpoHoMuell U pusnueckoi reorpaduei, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, IpeAocTaBiseT HaumOojee siCHble oOpas3ipl MPUMEHEHHMs HAy4HOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHHUI O MUE.

OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
oOyyJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTbD:

® Hay4YHOOOBSCHATHSABICHMUS;

® OIICHUBATh U MOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIEOBAHUS;

® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAYUYHBIE JOKA3aTENIbCTBA MJIS
MIOJTy4Y€HUs BHIBOJIOB.

[lenu wm3yudeHUs: (QU3MKUM HA YpPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenoaasanus yyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OpPraHU3ALMIX
Poccuiickoit ®enepanuu, pealu3yroOMUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepkAEHHON pemenneM Kosnernn MunucrepctBa npocsemienusi Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu n3yyenus Gpu3nku:

e npuoOpeTeHHe HHTepeca M CTpeMJICHHs OOyYaloIUXCsl K HAyYHOMY HW3YYEHHIO

MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHUd U (opMHupOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;
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e (opMupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJbTaTa U3yYEHHUs OCHOB CTPOCHMS
MaTepuy U GyHJaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU JUISI PA3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymiei mnpodeccuoHaTbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JajbHENIIEMy O0yUEHHIO B 3TOM
HarpaBJICHUH.

JocTmwkeHnne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ecleunBaeTCs pelieHUEM CIISAYIOLINX 3a1a4:

e [IpUOOpETeHHE 3HAHUH O JUCKPETHOM CTPOEHMM BEIIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, YJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puoOpeTeHHEe YMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I10JTyYEHHbBIX 3HAHUI;

® OCBOGHHE METOJIOB DEIICHHS IPOCTEHINNX pacU€THBIX 33/7a4 C HCIOJIb30BAHUEM
bu3nuecKkux Mosienel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMEHHH HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOTBl M AIKCIEPUMEHTANBHBIC HCCIICAOBAHUS C HCIOJIb30BAaHHEM
MU3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHI ¢ HMH(poOpManued (GU3MUECKOro coAep KaHus, BKIHOYas
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAaKOMCTBO cO cepaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (PU3UKOMH,
U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha TIOCTHKEHUAX (PU3MUECKON HAYKH.

Ha u3yuenune ¢u3uku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme o (Gpusmke nepeueHs J1abopaTopHbIX pabOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, YUYUTEIb JIeJaeT BBIOOp MpoBEAEHHUs J1a00paTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIUXCs, CIIUCKA SKCTIEPUMEHTABHBIX
3aJJaHMi, IpesIaraeMbIX B paMKax OCHOBHOT'O FOCYJIapCTBEHHOI'0 3K3aMeHa o (usuke.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA



N3yuenne ¢u3nku Ha YpOBHE OCHOBHOTO OOIIEro o00pa3oBaHWs HANpPaBJICHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U IMPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.
B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst 0yayT chopMUPOBaHbI CIIEAYIOIINE TUYHOCTHBIE PE3yJIbTaThl B YACTH:
1) mnaTprMoOTN4€eCKOro BOCIIUTAHUS:

® — MPOSABICHHE MHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hru3nyeckoit
HayKHU;

® — [[EHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

® — rOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO3HAUYMMBIXH 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHKEHUH (PU3UKH;

® — OCO3HAHME BAXKHOCTU MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B JESITEIBHOCTH YUYEHOTO;
3) 3cTeTH4eCcKOro BOCIMTAHMSA:

® — BOCIPUATHE ICTETUYECKUX KadyeCTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOIO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 O3HAHMS:

® — OCO3HaHHE LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

e — pa3BUTHE HAYYHOU JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JESITEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI U SIMOLMOHAJIBHOT0 0JIATONOTYYHS:

¢ — OCO3HAHHE ILIEHHOCTH 0e30MmacHOro oOpasza >XU3HU B COBPEMEHHOM TEXHOJOTHMYECKOM
MHUpE, BaXXHOCTU IMpaBWil O€30IaCHOr0 IIOBEACHMSI HAa TpaHCIOPTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;

e —chopmMHupoBaHHOCTH HaBBIKa pediekcuu, MPU3HAHKWE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;
6) TpynoBOro BocnuTaHus:

® — aKTHBHOE y4YacCTHE B PEIICHHH MPAKTUYECKHX 3a7ad (B paMKax CeMbU, 00pa3oBaTENbHOM
OpraHM3aliy, Topoja, Kpasi) TEXHOJOTHYECKOW U COIMANbHOM HAampaBIECHHOCTH,
TpeOYIOMIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

® — HMHTEpeC K MPaKTUYECKOMY M3yUeHUI0 podeccui, CBI3aHHbIX C PU3UKOM;
7) IKOIOTHYECKOT0 BOCTIMTAHUSA

e — OpHEHTalMs Ha TNpPUMEHEHHE (QU3NYECKUX 3HAHUM A pelleHus 3anad B 00JacTH
OKpYy Karollel cpenbl, MJIAHUPOBAHUS MOCTYIKOB M OIIEHKM UX BO3MOXHBIX IOCIEICTBUN
TUISL OKPY KaIOLIEHN Cpebl;

e — OCO3HaHHME II00ATBFHOIO XapaKTepa FIKOJIOTHYECKUX MPOOJIEM U MyTel X peIIeHus;
8) ajanTannu K HU3MEHAIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOAHOM Cpebl:

e — TOTPeOHOCTH BO B3aUMOJCHCTBUM TIPU BBIOJHEHUH HCCIEIOBAaHUA U TIPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHUX;

® — [OBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JIeATEIbHOCTh;

e — 1OTpeOHOCTh B (OPMHUPOBAHUHM HOBBIX 3HAHUU, B TOM uucie (OPMYIMpPOBATH HJEH,

TIOHSTHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

® — OCO3HaHHE JePUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

® — [JJAHHPOBAHHUE CBOETO PAa3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUECKUX 3HAHUIA;

® — cTpeMIIeHHE aHAIU3UPOBAThH U BBISBISITH B3aUMOCBSI3U MPUPOIBI, OOIIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCITOJIb30BaHUEM (PU3UUYECKUX 3HAHHM;



® —OIlCHKAa CBOMX JCHCTBUH ¢ Y4YETOM BIMSHHS Ha OKPYXKAIOIIYI0 CPEay, BO3MOMXHBIX
[JI00AIBHBIX TOCIEACTBHM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs mOporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOILIME TI03HABATENbHBIE YHUBEpCaJbHbIe YyueOHbIe JEHCTBUS, KOMMYHUKATHBHbIE
yHUBEpCcaJbHbIe yueOHbIE ICUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIC yUueOHbIC ACHCTBHUS.

ITo3HaBaTebHBbIE YHUBEPCAJBHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble JJornyeckue AefcTBUA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbBIC MPU3HAKU OOBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(HUKAINU, OCHOBAHHUS JUIsl 0000IICHHS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMIPOTHBOPEUMS B PAaCCMAaTPUBAEMbIX (haKTax, JaHHBIX U
HaOJIOCHUSAX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;

BBISBJIATH NPHUYMHHO--CJICCTBEHHBIC CBSI3M NPU H3YYeHHU (PU3NYECKUX SBICHUH U
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJIb30BAHUEM JEIYKTUBHBIX W HWHIYKTUBHBIX
YMO?:aK.HIO‘IeHI/Iﬁ, BbIABHUI'aTh 'MITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘~I€CKI/IX BCJIMYHH,
CaMOCTOSITENIFHO ~ BBIOMpATh CIocod pemieHuss y4deOHOW  (U3MYecKoll 3amaun
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEUICHUs, BHIOOp Hamboyiee MOIXOASAIIETO C
Y4ETOM CaMOCTOSITEJIBHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBrbIe ncciienoBareanLcKue AeiicTBUSA.

HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HUHCTPYMCHT ITIO3HAHU,

nNpoBOAUTL IO  CAMOCTOSATCIBHO  COCTABJICHHOMY  IIJIAHY  OIIBIT, HECJIOKHBIN
(1)143H‘1€CKHI>1 OKCIICPUMCHT, HeOO0IbIII0e HUCCICIJOBAaHUC (1)1431/111601(01“0 SABJICHUA,
OLICHUBATh Ha MPUMCHUMOCTb U JOCTOBCPHOCTDH I/IH(i)OpMaLII/IIO, IMNOJIYYCHHYIO B XOZC
HCCJIICOOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'II/IPOBaTL O606H.[€HI/IH U BBIBOJABI II0 pe3yjibTaTaM
HpOBeI[éHHOFO Ha6JHO)IeHI/ISI, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATE BO3MOKHOC JaIbHEHIIIEe pa3BUTHUC (1)I/ISI/I‘ICCKI/IX IMPOLECCCOB, a TAKKEC
BBIIBUT'aTb NPCAIIOJIOKCHUSA 00 ux PAa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

PabGora ¢ undopmanmeii:

IPUMEHSTh Pa3UYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IOUCKE U OTOOpe
MH(pOpMallMU WIK JaHHBIX C YU4ETOM IpeaIoKeHHON yueOHoM (pusnueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAalbHYIO (OpMy IMpeacTaBiIeHUs HHpOpMalMu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOKHBIMU CXeMaMH, JuarpaMmmamu, HWHOU
rpaduKoil 1 NX KOMOMHALIUAMHU.

KoMMyHuKaTHBHBIC YHHBeEpcalbHble y4eOHbIe JeHCTBHUSA:



B XO0JI€ OOCYXIEeHHUS Y4eOHOro maTepuaia, pe3yiabTaTOB JIA0OPATOPHBIX pPaboOT W
IIPOEKTOB 337aBaTh BOIPOCHI MO CYILIECTBY 00CYK1a€MO TEMbl M BBICKa3bIBATh HJIEH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJIaroKelaTeIbHOCTH OOIICHNS;
COMNOCTABJIATH CBOM CYXJICHHS C CYXICHMSIMH JPYTHX YYaCTHHUKOB JHAJIOra,
00HapyXUBaTh Pa3Iuyle U CXOIACTBO MO3UIIM;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBIATh  PE3yNbTAaThl  BBIMOJHEHHOTO  (DM3MYECKOrO  OmbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIbHOU pabOTHI
IPY PELICHUU KOHKPETHOH (pru3mueckoil mpoOIeMsr;

MPUHUMATh LEJIM COBMECTHOM JIE€SITEIBHOCTH, OPraHU30BBIBATH JACHUCTBUSA IO €€
JOCTH>KEHUIO: PACTIPEACIISITh PO, 00CYKJIaTh MPOLECCHl U PE3yabTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBITMIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHUTas KaueCTBEHHOTO pe3yibTaTra MO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C IPYTUMU YJICHAMU KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcalbHble y4eOHbIe AeiicTBUSA

Camoopranusauus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YYCOHBIX CUTYalUsX, TPEOYIOMINX ISl PELICHUS
(bu3nyeCKUX 3HAHMIA;

OpPUEHTUPOBAThCSI B Pa3lMYHBIX MOAXOJAX NPUHATHUSA pelleHuil (MHIUBUIYaJbHOE,
INPUHITHE PELLIEHUs B TPYIIe, IPUHATHE PELICHUH IPyIIoif);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHMSI C Y4ETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBATh MIPEIaraéMble BApUAHTBI PELLIEHUN;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, 3MOLMOHAIbHBINUHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyalluM U IpeJyiaraTh MiaH €€ U3MEHEHMUS,

OOBSICHATh MPUYMHBI JIOCTHXKEHUS (HEIOCTH)KEHUS) pe3yJbTaToB JAEATeNbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHUS (PU3NUIECKOTO
UCCIICIOBAaHUST WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYallMi, YCTAaHOBJIEHHBIX OIIMOOK, BOBHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSM;

CTaBUTh ce0s1 HA MECTO APYTOro yeloBeKa B XOJE CIopa WK JAUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MNpU peumeHud GU3NYeCKUX 3a7ad Wid B
YTBEPKACHUSIX HA HAyYHbIE TEMbI M TaKOE K€ MPaBo JPYroro.

IMPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenust B 7 Kjacce MpeaIMETHbIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

UCMOJIb30BaTh TOHATHS: (U3MUECKHE M XUMHYECKHE sBIEHHs, HaOJIOCHHUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAMHULIBI (PU3MYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMJIKOE, ra3000pa3HOEe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  NPAMOJMHEHHOE),  TpaeKkTopus,
paBHOJEHCTBYIOIIas cwia, aedopmarus (ymnpyrasi, IJIacTHYEcKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath siBiieHus (1ud¢ys3us, TEI0BOe ABUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBIKCHHE, HEPAaBHOMEPHOE NIBW)KEHUE, MHEPLHUA, B3aUMOJCHCTBUE TEJI, PAaBHOBECHUE
TBEPABIX TEJI C 3aKpEIUIEHHOW OCBIO BpallCHMs, Iepefada JIaBJICHUS TBEPIABIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIIIaBaHUe TeJl, IPEeBpaIleHUs
MEXaHUYECKOM dHEPrun) Mo ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyUCHHBIX (U3HUECKUX SIBICHUM B OKPYXKAIOLIEM MHUpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPhl ABMKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B XUBOM M HEKMBOM INPUPOJAE, ACUCTBHE CWIBI TPEHHUS B IPUPOAE U
TEXHHMKE, BJIMSHHUE aTMOCPEPHOIO AABJICHUS Ha YKUBOM OpraHusM, IJIaBaHUE PbIO,
phluaru B TeJ€ YEJIOBEKA, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aJady B yueOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBJICHUS, UCHOMb3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YNPYTOCTH, CHJa TSDKECTH, BEC TeEJa, CWIa TPEHUs, JaBIICHUE
(TBEpmOro Tesa, JKUAKOCTH, Ia3a), BBITAIKMBAIOUIAs CWJIA, MEXaHWYecKas padora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KOX(Q(ULHUEHT TMOJE3HOro JIeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHs), IpU OMMCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(bu3NYeCKUX BEIWYUH, HAXOAUTh (POPMYJbI, CBA3BIBAIONINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTh TpaduKU H3YUYEHHBIX 3aBUCHUMOCTEH
(bU3UUECKUX BEIUYUH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M TPOLECCHI, HCIONIb3Ys
IpaBUia CIOXKEHHUs CHUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBecUsl pblyara (0JI0Ka), «30J0TO€ IMPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXaHWYEeCKOM »JHEepruv, NpH OTOM JaBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alIMChIBAaTh €T0 MaTEMATHUECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl W CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUi MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BbISBISATh MPUYUHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OObsICHEHHE U3 1—2 JOrMYECKUX LIaroB ¢ OMOpPOW Ha
1-2 wu3yueHHBIX cBOiicTBa (U3MUYECKUX SBICHUH, (U3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyd B 1—2 feWCTBUA, HCIOJB3YSd 3aKOHBI U (OPMYJIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINBI U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHBIE JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUs
3ajjay, OLIEHUBATh PEAIUCTUYHOCTD MOTY4YEHHONW (PU3NYECKOI BETMUNHBL;



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJ0B, B OIMCAHUM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOIOKEHUE
(runortesy), pa3nuyaTh U HHTEPIPETHUPOBATH IIOJYUEHHBIM pe3yibTaT, HaXOJIUTh
OLIMOKH B XOJI€ OTIBITA, JIENaTh BBIBOJKI 110 €T0 Pe3yibTaTaMm;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHPOBATH TPOBEPSiEMble NPEINONIOKECHUs, COOUpaTh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYJOBAaHUS, 3alIUCHIBATE X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI,
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEAOBAHHE 3aBUCUMOCTH OJHOW (PM3NYECKON BEIMUYUHBI OT IPYToil ¢
MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TEJa, CUJIbI TPEHUS CKOJIbKEHHUs OT Beca TeJla, KaueCTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIbl TPEHUS OT IUIOLIAAU
COIIPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT YAJUHEHMs NPY)KUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO HOTPYXEHO TEJO,
yCIOBUH IJIaBaHMS TeJ, YCIOBHI paBHOBecHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs], Cenys MpeIOKEeHHOMY IUIaHy, (PUKCHPOBATh Pe3yJIbTaThl IMOIy4YeHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaONHMII W TPaguKoB,
JlenaTh BBIBOJIBI IO pe3ysIbTaTaM UCCIIEI0BAHHUS;

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
JKUAKOCTH W TBEPAOrO TeElla, CUla TPEHHUS CKOJIBKEHMs, JaBJIEHHE BO3/yXa,
BBITAJIKMBAIOIIAs CHJIA, JEHUCTBYIOIIAs Ha IOIPYKEHHOE B KHUAKOCTb TEIO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAys MPEI0KEHHON
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
00opyaOBaHUEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOILIAIOIINECS COCY/ b, OAPOMETP, pbluar, NOJBMXKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOl Ha WX OMHCAaHUS (B TOM YHCIE: MOAIIUIHUKU, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpHUMEpax) MPaKTHUECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW XM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpAaHEHHs 370pPOBbsi M COONIOJIGHHS HOPM OSKOJOTHYECKOIO TOBEIACHHS B
OKpYXaroIlIeH Cpeae;



OCYIIECTBIISAITh OTOOpP HMCTOYHHMKOB HWH(poOpmaiuu B HHTepHETE B COOTBETCTBUU C
3aJIaHHBIM MOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUN U ITyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYHBON
WJIH MOET OBITh HEJIOCTOBEPHOI;

HCITOJIH30BATh MPH BBIMIOJHEHUN YUCOHBIX 3a/IaHU HAyYHO--TIONYJIAPHYIO JIUTEpaTypy
(U3HYECKOTO COJEp)KAHUs, CIPABOYHBIE MAaTepUANbI, pecypchl ceTtu HHTepHeT,
BIIAJCTh NpUEMaMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMH M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(MOpMAIUU (GU3HIECKOTO COJEPIKAHMS, B TOM YHUCIIE IMyOJIMYHO JIeaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB WM YYCOHBIX UCCICIOBAHUMN, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapar Kypca (QHU3HKH,
CONPOBOXAATh BBICTYILJICHUE ITPE3EHTALIUEH;

IIPU BBIMIOJIHEHUHU YUEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenensaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUM C MIOCTABJIEHHBIMU 33/1a4aMH, CIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
NEHCTBUH, aJeKBAaTHO OICHUBATh COOCTBEHHBIM BKIAJ B JIEATSIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K konny oOydenus B 8 KJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

WCIIOJIb30BaTh MOHATHUSA: Macca U pasMepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBHILIECHHBI Y HEHACBIILICHHBIN Map, BIAXXHOCTh BO3AYyXa, TEMIIEPATYpPa, BHYTPEHHSS
SHEPrus, TEIIOBOW JIBUTAaTENb, JJIEMEHTAPHBINA JEKTPUUYECKUMN 3apsijl, JIEKTPUUECKOE
1oJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUI TOK, MarHUTHOE
0JIE;

paznuuath SIBeHUs (TETUIOBOE pACUIMpPEHHE M CXKaThe, TeIUIornepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, WCHApeHHe, KOHJIEHCAllUs,
ILIABIICHHE, KpHUCTaJUIM3aLIHs (oTBepaeBaHue), KUTICHHE, Terionepeaada
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsAa0B, JACHCTBHUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBHUE
MarHuTOB, JACHCTBME MAarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHIYKIKS) TIO OINHUCAHUIO0 HMX XapaKTEepPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECcKOe SBICHUE;

pacro3HaBaTh MPOSBICHNE N3YYEHHBIX (U3NYECKUX SBICHUI B OKPYKAIOIIEM MHUPE, B
TOM 4HciIe (U3NUecKue SBICHUS B TMPUPOJC: TOBEPXHOCTHOE HATSDKEHHUE U
KalWUISIpHBIE SIBIICHUS B NPHUPOAE, KPUCTAUIBI B Mpupoje, uziaydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,
JJIEKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Mose 3eMiid, JApeiid MOIICOB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, IONSIPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 337a4y B Y4EOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHI,

OTUCHIBATh U3yYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHUS, UCTIONB3YS (PU3UIECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHsISI SHEPrus, KOJIWYECTBO TEIUIOTHI, YAeNbHas
TEIVIOEMKOCTh  BEIIECTBA, yJElbHAs TEIUIOTa IUIABJIEHUA, VyJAelIbHasg TEIUIOTa
napooOpa3oBaHus, yJeldbHasl TEIUIOTAa CTOPAaHUsI TOTUIMBA, KOA(DPHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO31yXa, 3JEKTPUYECKHI



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKEHHUEe, COIMPOTHUBIEHHE IPOBOJIHUKA,
YAEIBHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTb 3JEKTPUUECKOT0 TOKA), IPU
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3YyEMBIX BEIUYHUH,
0003Ha4YeHHs] U €AMHUIIBI (DU3MUYECKUX BEITUYMH, HaXOIUTh (DOPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (QU3MYECKYI0 BEJIWYMHY C JPYTMMH BEIUYMHAMU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKUE SBIEHUS M TIPOLECCHI, HCIIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
IOPUHLIMIT CYNEPHO3UIMK Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsifa, 3akoH Oma Ui ydacTka uemnu, 3akoH J[xoyns—JleHma, 3akoH cOXpaHeHUs
SHEPTUH, MPH STOM JAaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3alHCHIBATH €r0
MaTEMaTUYECKOE BbIPAKEHUE;

OO0BSCHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyauui [IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JOTMYECKUX IIaroB C
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (DU3MYECKUX SBICHUHN, GU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTth pacuéTHble 3a7add B 2-3 JEHCTBHS, WCHOJB3YsS 3aKOHBI W (POPMYIIBI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3alMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK JAHHBIX IS PELICHUS 3a/1ayH,
BBIOHMpaTh 3aKOHBI 1 (OPMYIIbI, HEOOXOAUMBIE TSl €€ pellleHus, TPOBOAUTH PACUETHI U
CpPaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOMIM (PHU3HUECKUX
METOJIOB,  MCIIONb3Yysl ~ ONUCAHUE  MCCIEAOBAaHUSA,  BBIACHATH  IPOBEPSIEMOE
MPENIOJIOKEHNE, OILIEHWBATh IPABUWJIBHOCTh MOPSAKAa IPOBEACHUS HCCIEA0BaHUSA,
JIeJ1aTh BBIBOJIBI;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tesl (KamWUISpHBIE SIBICHUS, 3aBUCHUMOCTb JIaBJICHUS BO3JyXa OT €ro o0béma,
TEMIIEPATYPbI, CKOPOCTH NPOLIECCAa OCTBIBAHUS U HarPEBAHUS NPU U3IIyUYEHUU OT LIBETA
u3yvaromel  (moryomaromnieil) MOBEPXHOCTH, CKOPOCTh HCIApeHHsl BOJBI  OT
TEMIEPATypbl JKUIKOCTHM U IUIOMIAAU €€ TMOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJECMCTBUE DJIEKTPUUYECKUX 3apsiioB, B3aUMOJECHCTBHE INOCTOSIHHBIX MAarHuTOB,
BHU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMyIupoBaTh MPOBEpPSEMbIC TPEANOJIOKEHUs, COOMpaTh
YCTAaHOBKY M3 IMPEUIOKEHHOIO0  O00OpYyJOBaHMs, OIUCHIBATH XOJA OIBITa U
(dbopMyIMpOBaTh BHIBOJIBI;

BBITIOJIHATH NPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIbHON BIAXXKHOCTH BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JIATUYUKOB
¢u3NYeCKuX BENWYHMH, CPAaBHHMBATh pE3yJbTaThl W3MEpPEHUNl C y4€TOM 3aJaHHOMI
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYToil ¢
MCIIOJIb30BaHUEM MPSIMBIX W3MEpPEHUM (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAJU MONEPEYHOIO CEYEHUs U YJIENbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, HAYILIETO Yepe3 MPOBOJHUK, OT HANPSIKEHHS HAa POBOJIHUKE,
HCCJIEIOBAaHKUE TIOCJIE0BATEIbHOTO U MapajuIebHOTO COEJUHEHH MPOBOIHUKOB):



IUITAHUPOBATh HCCIEI0BaHUE, COOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHMs, CIeays
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTAaThl MOJYYCHHOH 3aBHCUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3UYECKUX BEIMUYUH (yJesIbHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBICHUE MIPOBOJHUKA, pab0OTa U MOIIHOCTb AJIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON HHCTPYKLMH, U BBIYUCIISATh 3HAUEHNUE BEIIMUNHBI,

coOmoaTh TpaBWia TEXHUKH 0Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETp, BOJBTMETP, CUETYMK AIIEKTPHUYECKOU
SHEpPruH, JJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNIbHbIE 3JIEKTPONPHOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
MOCTOSTHHOTO TOKAa), HWCHOJB3ysl 3HAHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE€ TEXHUUYECKUE YCTPOHCTBA M H3MEpPUTENIbHBIE NMPUOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHHs, 3JEKTPOCKOI, PeocTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUECKUX LIETIeH C MOCIIEN0BaTeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUEHUS SJIEMEHTOB IEKTPUUYECKUX LIETEH;
OPUBOJIUTH TpPUMEPHl (HAXOAUTh MHPOpPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0€30MacCHOCTH MpH OOpalleHud ¢ NpUdOpaMu U TEXHUYECKUMH YyCTpoicTBamu,
COXpAaHEHMs 3/I0pOBbSi M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaroIlei cpeae;

OCYHIECTBIISATh TMOUCK HHpopManuu ¢usnueckoro coaepxkanuss B HHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M NYTEM CpaBHEHHUS JOINOJHUTEIbHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpas SBJSETCS NPOTHUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOMU;

UCIIOJIb30BaTh MIPU BHINIOJIHEHUH YYEOHBIX 33aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYpy
(GU3MUECKOro CcojAep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJIAJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGOpMaUM U3
OJIHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3laBaTb COOCTBEHHbIE MUCHbMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHHs, 0000mIas
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpIKAHMS, B TOM 4YHCIIE
nyONIWYHO  TPEACTaBIATh  pe3yNbTaTbl MPOEKTHOM MM HCCIEN0BAaTENbCKON
JEATENBHOCTH, MIPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YUYEHHBIN MOHATHMHBIN anmapar
Kypca (U3UKHU, COMTPOBOXK/IaTh BBICTYIUICHHUE MTPE3CHTALINEH;

IpPU BBIIOJHEHUH YYEOHBIX NPOEKTOB M HCCIAEAO0BaHUN (U3MYECKUX TPOILIECCOB
pacnpenensaTh 00sS3aHHOCTH B IPyIIE B COOTBETCTBUHU C IMOCTABJIEHHBIMH 3a/1ayamH,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHMBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.



K xonny oOydeHus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JTOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUaJbHAas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHUE, HEBECOMOCTb W IEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOrO Tena, paBHOBECHE,
MEXaHMYECKHUEe KoyiebaHWs ©  BOJHBI, 3BYK, HWHOQPa3BYK M  YJIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JAJIbHO30PKOCTh, CIIEKTPbl HUCIIyCKaHWs M IOIVIOIIEHUus, anbda-, Oera- U ramma-
W3IIy4EHUs, U30TOIIBL, SIZICPHAs SJHEPIEeTHKA,

pa3iauuaTrh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOIMHEHHOE JIBI)KEHHE, CBOOOIHOE MaJJCHUE TeJl, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAaKTHUBHOE JIBH)KCHHUE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalolue W BBIHYXKACHHBIC KOJEOaHUs), pE30HAHC,
BOJIHOBOE€ JBW)KCHHE, OTPaXEHUE 3ByKa, MPAMOJIMHEHHOE PACIPOCTPAHEHHUE,
OTpa)kCHHE U MIPEJIOMIICHUE CBETA, [I0JTHOE BHYTPEHHEE OTPAKECHUE CBETA, PA3JIOKECHHE
0eoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAJIbHBIX I[BETOB, IHUCIIEPCUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOro CHEKTpa U3IIy4YECHHUS)
II0 ONHCAaHUIO UX XAPAKTEPHBIX CBOWMCTB U HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX
JaHHOE (prU3HUYEeCcKOe SBJICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUECKUX SBICHHUI B OKpY’KaloeM Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOM cucTeMBbl, PEAKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, IyHAaMH, 1XO, IBE€Ta Tel,
ONTUYECKHE  SBJICHUS B  INpUpOJAE, OHOJOrHMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIbTPadUOIETOBOTO M PEHTIC€HOBCKOTO H3IY4YEHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
(GOH, KOCMHYECKHME JIy4H, paAUOAKTUBHOE W3JIyYEHHE TPUPOJHBIX MHUHEPAJIOB,
JefiCTBUE paiiOaKTUBHBIX M3IYyYEHHH Ha OpraHu3M 4ejoBeKa), IpU 3TOM MEePEBOIUTh
NPAaKTUYECKYIO 3aJlauy B y4eOHYIO, BBIJIENIATh CYLIECTBEHHBIE CBOMCTBA (IPU3HAKM)
(bu3nUecKuX SIBICHUIA;

OTNMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEIHsIsI U MTHOBEHHAs CKOPOCTh Tella NMPH HEPAaBHOMEPHOM JIBUKEHMUHU,
YCKOpPEHHE, MEPEMEIIECHNE, IIyTh, YIVIOBAasl CKOPOCThb, CHJIA TPEHUS, CHJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHHUECKasi paboTa U MOILIHOCTh, MOTEHIIMAIbHAS SHEPTUs Teja, MOJHATOro
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIMAJIbHAS DHEPIUs CKAaTOW NPYKUHbBI, KHHETUYECKas
SHEprus, MOoJIHAs MEeXaHW4YecKas SHEeprus, Mepuoj M 4YacToTa KojeOaHWM, IIHHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEIOMIICHUS
Cpefibl), TIPU ONHCAHUM TNPABWIBHO TPAKTOBAaTh (DPU3MUYECKHH CMBICIT HCIHOIB3YEMBIX
BEJIMYMH, OOO3HAUYEHUS M eIUHUIBI (PU3NYECKHX BEJIMYMH, HAXOIUTh (HOPMYJIH,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYIO0 BEJIMYMHY C JPYTUMH BEIMYUHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJTUYMH;

XapaKTepu30BaTh CBOICTBA Tell, PU3NYECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpPAHEHHUs DHEPIUH, 3aKOH BCEMUPHOIO TATOTEHUS, NPUHLHUII CYNEPIIO3ULIHHA CHUJI,
IIPUHLINAII OTHOCUTENBHOCTH ["anuies, 3axkoHsl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPAKEHMSI M TPEIOMIIEHMSI CBETA, 3aKOHBl COXPAHEHHS 3apsl0BOrO H



MaccoBOIO 4YHCENI TMpHU SAEPHBIX peaklHsX, MpH 3TOM JaBaTh CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyallMii  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBUBIATH  MPUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB C OMOPOM Ha 2—
3 u3y4YeHHBIX CBOMCTBa (U3MYECKUX SBICHUM, (QU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pelaTte pacy€THbIE 3a7a4i (ONHUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUN), UCIIOJIb3YS
3aKOHBI U (OPMYJIbI, CBSI3bIBAaIONIUE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIN3a
YCIOBHS 3a/layd 3alKChIBaTh KpaTKO€ YCJIOBHE, BBIABIATH HEJOCTAIOIIUE WU
U30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBbIE IJIA PEIICHUs,
IPOBOAUTHL pPAacuéThl U OLEHUBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOIIH (PHU3HUECKUX
METOJIOB,  MCIIOJNb3Yysl ~ ONMCAaHUE  MCCIENOBAaHUS,  BBIIEIATH  MPOBEPSIEMOE
NPENOI0KEeHNE, OICHWBATh TPABWIBHOCTh TOPSIKA MPOBEACHUS HCCIIEIOBAHUS,
JIeJIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUI U OIBITOB;

MPOBOAMTDH OMBITHI MO HAONIOCHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXPAHEHUS YHEPTUH, 3aBUCHMOCTh
nepuo/ia KojebaHuil MpyKMHHOTO MasTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHHH, TPSIMOJIMHEHHOE PacpOCTpaHEHNE
CBETa, DPa3JIOKEHHE OEJIOr0 CBETa B CHEKTpP, M3yYeHHE CBOIMCTB M300pakeHUS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHUs IMpeaMeTra B coOuparomeid JMH3e,
HAOMIO/IEHUE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB H3IYUYCHHs): CaMOCTOSTEIHHO
cOOMpaTh YCTAHOBKY M3 U30BITOYHOTO HaOOpa 000PYAOBaHMSI, OIMCHIBATH X0/ OIBITA U
€ro pe3yJIbTaThl, (HOPMYITHUPOBATH BHIBOIHI;

NPOBOJIUTH MPU HEOOXOAMMOCTH CEpPHUI0 NPSMBIX W3MEPEHUH, ONpenenss cpeaHee
3HaYeHHe H3MepseMoi BeNUYMHBI ((OKYCHOE paccTOsSHHUE COOUpAIOLIel JIMH3bI),
000CHOBBIBaThH BHIOOP criocoba nu3mepeHus (I3MEpUTEILHOTO MPUO0pa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIUYMH C HCIOJIH30BAHUEM
OpsIMBIX  HM3MEpEHU# (3aBHCHUMOCTh IYTH OT BpEMEHH IMPH PaBHOYCKOPEHHOM
JIBUKEHUM 03 HauyalbHOW CKOpPOCTH, TMepuoja KoJieOaHUM MaTeMaTHuecKOro
MasiTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHUS CBETa OT yIjia MaJeHus U
yIia mpeloMIIeHUsI OT yria MaJieHus): MJIaHUPOBaTh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOupath YCTaHOBKY, (DUKCHpPOBaTh pe3yJdbTaThl IOJTYYCHHOH 3aBHUCHMOCTHU
(Gu3NYeCKUX BEIMYMH B BHJE TAOIUI] U rpadUKOB, AETaTh BBIBOABI IO PE3yibTaTamM
UCCJIEJIOBAHMUS,

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3UUECKUX BEIUUUH (CpelHss CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JBUKEHHMH, YCKOPEHHE CBOOOJHOTO MaJeHus,
KECTKOCTh TPYKHUHBI, KOXPPUIIMEHT TPEHUS CKOIBXKEHHS, MEXaHW4yeckas paboTta u
MOIIHOCTb, 4YacToTa M TMepHoA KojeOaHMH MaTeMaTHYecKOro W MPYKUHHOTO
MasTHUKOB, ONTHYECKass Cuja coOMparomed JIMH3bI, PaTuOAKTUBHBIA (POH):
TUTAHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJHSTH
U3MEpEHUs, Cenysl MPEeAJIOKCHHON MHCTPYKIIMH, BBIUUCISTh 3HAUCHUE BEIUYUHBI U
AQHAIM3UPOBATh TIONYYEHHBIE pE3YNbTaThl C YYETOM 3aJlaHHOW TMOTPEITHOCTH
W3MEPEHHI;



coOmoaTh TpaBWIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢  Ja0opaTOPHBIM
000pyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTAHETapHasi MOZEIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Spa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MNPHOOPOB M TEXHHUYECKUX
YCTPOICTB C OIOPOM HA UX ONMCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYUKHU [10JIOKEHHUS,
paccTOsHUS M YCKOPEHHS, PAKeTa, 9X0JIOT, OUKH, TIEPUCKOII, (pOTOAIapaT, ONTUIECKHE
CBETOBO/IbI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCNONb3ys 3HaHUSA O
CBOICcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTHYECKUX IPOLECCOB NMPHU PEUICHUH y4eOHO--
NPaKTUYECKUX 3aJad, ONTUYECKHE CXEMBI JJISi MMOCTPOSHHS M300paKEHHUH B TIOCKOM
3epKajie u cobuparomnieit TuH3e;

OPUBOJIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTHUYECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpU OOpalieHuH C OpudopaMu M TEXHUYECKUMH yCTPOWMCTBAMU,
COXpPAaHEHHS 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYXaIoIIeH Cpeae;

OCYHIECTBIISITh TMOUCK uHPopManuu (Qusuveckoro coaepkanusi B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYS TOMCKOBBIH 3allpoC, HAXOMUTHh IIYTH OIPEICICHUs
JIOCTOBEPHOCTH TMOJIYYEHHOH WH(GOpMallMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOJIHUTEIBbHBIX HCTOYHUKOB;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 33/1aHUN HAyYHO--TIOMYJIAPHYIO JIUTEPATypPy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJAJIeTh MpUEMAMM KOHCIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHus HHGPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(POpPMALUU
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOrO COAEpKaHMs, MyOJUMYHO MpPeJCTaBIATh
pE3yJIbTAaThl MPOEKTHOW WJIM HCCIIEN0BATENIbCKONW NEATEIbHOCTH, TP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar H3y4aemoro pasziena (U3NKd U
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluueldl ¢ Y4€TOM OCOOEHHOCTEM ayIuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Koutpoabubie JlabopaTtopHbie
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1.®@u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpPa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETHAMHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHO-HAy4YHBIH METO/I TTO3HAHUS 2 bubmorexa HOK
' Y A https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nea 2.IlepBoHauyasnbHble CBeleHUS 0 CTPOCHUH BelecTBa
bu6mmoreka [JOK
2.1 C 2
TPOCHIE Betliectna https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 1 bubnnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARAA BeMecTBa https://m.edso0.ru/7f416194
Uroronopazneny 5
Pa3nen 3./IBu:xeHue u B3aumo/jieiicTBUe TeJl
bu6nmoreka [JOK
3.1 M 4
CXATITICCKOT ABIICHHC https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 7 1 3 bu6nmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cit 10 3 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3neu 4./1aBiienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 5 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
42 Jlapitetine KIAKOCTA > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOS HaBICHHC 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 3 9 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroronopazneny 21
Pa3nes 5.PaboTa 1 MOIIHOCTb. JHEeprus
bu6mmorexa [IOK
1 P 2
> a60Ta 1 MOIIHOCT® https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 M 8 1
CRAMIACCRAN JHephit https://m.eds00.ru/7f416194
Hroronopazneny 12
PezepBHOEBpEeMs 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungppoBbIe
Ne /i P Konrpoubusie JlaGoparopHble (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1.TensioBbiesiBJIeHUS
. bubnuorexa [JOK
11 CTpoenne u CBOHCTBA BeIICCTBA S https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 24 2 4
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 29
Pazjien 2.0/iekTpudeckne 1 MATHUTHBIE SIBJICHUSI
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 6 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuorexa [JOK
2.2 ITocTOSIHHBIN NEKTPUYECKUI TOK 22 1 5 https://m.edsoo.ru/7f418 1ce
bu6mmorexa [IOK
2.3 M 5
ATHITTHBIC ABTICH https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 8 1 1
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroronopasaery 39
PesepBHOEBpEeMs 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 10



https://m.edsoo.ru/7f4181ce
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9 KITIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HauMeHoBaHHe
(undgposbie)
n/ | pasienoB u TeM Bcer  Konrpoibu IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThI ue padoTbl
pecypchl
Pa3zgen 1.Mexannueckue siBJeHHUS
MexaHndeckoe
BYOKCHIC I bu6nmoreka [IOK
1.1 A 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOEBI €ro 26
OIMCaHMs T
BzaumonelictBue Bubmiorexa IIOK
1.2 22 2 2 https://m.edsoo.ru/7f41a4
T
a6
3aKOHLL bubnuorexa [JOK
1.3 10 1 2 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Uroro no pazneny 42
Pa3zgen 2.Mexannueckue KoJe0aHUA M BOJIHBI
MexaHu4deckue bubmmorexa LOK
2.1 7 1 https://m.edsoo.ru/7f41a4
Kosae0anus
a6
MexaHuueckue bubmmorexa [IOK
2.2 7 1 1 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroronopaszneiy 15

Pasznen 3.CBeTOBbDI€E AABJICHUS. 3HeKTp0MaFHI/ITHOC moJi€ 1 3JIEKTPOMAIrHUTHBIC BOJIHBI

3aKOHEI bu6nuoreka [IOK

3.1 pacrpocTpaHeHHS 4 https://m.edsoo.ru/7f41a4
CBE€Ta ab
JIun3b1 1 bubmmoteka [IOK

3.2 ONTHYECKUE 7 1 https://m.edsoo.ru/7f41a4
prOOpbI a6
Paznoxenue bubmmoteka [IOK

3.3 Oenoro ceera B 4 1 https://m.edsoo.ru/7f41a4
CIIEKTP ab
DJIEKTPOMAarHuTH

bu6nuoreka [IOK

o€ TI0JIe B

3.4 9 https://m.edsoo.ru/7f41a4
ANEKTPOMArHUTH 26
bI€ BOJIHBI T

Hroromnopaszneny 24

Pa3zgea 4. KBanTOoBbI€ IBJICHUSA

4.1 Hcnyckanue n

5

but6mmoreka [IOK
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TIOrJIOIICHUC
CB€Ta aTOMOM

https://m.edsoo.ru/7f41a4
a6

4.9 Crpoenue
' aTOMHOTO s71pa
43 Snepubie
peaxkuuu

Hroro no pazneny

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

10

98

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4
a6

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a4
ab
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