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e . 50 HpmepHa;[ pa60qaﬂ HporpaMMa o (1)1/131/11(6 Ha ypOBHe OCHOBHOTO OOIIIETO 06pa3013aH1m
COCTaBJICHa Ha OCHOBE ITOJIOKEHUI U TpeOOBaHMUII K pe3ylibTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTelIbHON



MIPOrpaMMBl, TIPE/ICTaBICHHBIX B DeiepaibHOM rocyIapCTBEHHOM 00pa30BaTeNIbHOM CTaHAAPTE OCHOBHOI'O OOIIEr0
obpazosanust (PI'OC O0O0), a Taxxke ¢ yaérom [IpumepHoii mporpaMMbl BocnuTanus 1 KoHIeNImy rpenogaBaHus
ydeOHoro npeaMera «Dusnka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoii deneparyy, peau3yrommx OCHOBHbIE
00111e00pa30BaTEIbHBIC TIPOrPAMMBI.

NOACHUTE/IbHAA 3ANMUCKA

Coneprxanue [IporpamMMbl HarpaBiieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOH IPaMOTHOCTH YYaIMXCsl M OPraHU3aINIo
u3ydeHuss (pU3MKU Ha JesTeNbHOCTHOW OCHOBE. B HeW y4HTBIBAIOTCS BO3MOXKHOCTH MpEAMETa B peajlu3alid TpeOOBaHWi
dI'OC OOO K mIaHupyeMbIM JMYHOCTHBIM W METANpEMETHBIM pe3ylbTaTaM OOY4YEHHs, a TaKkKe MEKIPEIMETHbIC CBSI3U
€CTECTBEHHO-HAy4HBIX y4eOHBIX IIPEAMETOB Ha YPOBHE OCHOBHOTO OOLIEr0 00pa3oBaHusL.

B nporpamme onpenensroTcs OCHOBHBIE LIeTH U3ydeHust (PM3UKH HAa YPOBHE OCHOBHOTO 00LIero o0pa3oBaHus, MIaHUPyeMble
pe3yabTaThl OCBOCHUS Kypca (PU3UKH: IMYHOCTHBIC, METallpeMETHbIE, IPeIMETHbIE (Ha 0a30BOM YpOBHE).

[lporpamma ycraHaBIMBaeT pacHpefeieHHe Y4eOHOro MaTepuana 10 rogaM oOydeHust (O Kiaccam), MHpeiaraer
MIPUMEPHYIO IOCJIEA0BATEIbHOCTh U3y4YEHHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS IIPEIMETHOTO COAEPKaHUSA M ydére
BO3PACTHBIX OCOOCHHOCTEH YydalIUXcs, a TaKKe MPUMEPHOEe TeMaTHYECKOe IUIAHUPOBAHUE C yKa3aHHEM KOJIMYECTBA 4acoB Ha
M3Y4YCHHUE KaXJIOW TEMbI i PUMEPHON XapaKTEePUCTUKON yueOHOMU IeSTENbHOCTH YUYaIUXCsl, Pealli3yeMOoil ITPpU U3y4eHHH ITHX
TeM.

IIporpamma MOKeT OBITh HCIOIB30BaHA YYMTEISIMH KaK OCHOBAa IUISi COCTaBJIEHHsS CBOMX pabounx mporpamm. Ilpm
pa3paboTke paboueil mporpaMMbl B TEMATHYECKOM IUIAHWPOBAHUM JIOJDKHBI OBITH YYTE€HBI BO3MOJKHOCTH HCIIONB30B aHUS
ANEKTPOHHBIX (IH(POBBIX) 0OPa30BATENBHBIX PECYPCOB, SIBISIOMINXCS Y4EOHO-METOAMYECKUMH MaTepuanaMu (MyJIbTUME
WiHBIE TIPOTPaMMBI, 3JIEKTPOHHBIC YUEOHUKN M 3aJJa9HHKH, SJICKTPOHHBIE OMOIMOTEKH, BUPTYyalbHbIE JTa00PaTOPUH, UTPOBBHIE
MIPOrpaMMBbl, KOJUIEKIMH IH(POBBIX 00pa30BATENbHBIX PECYPCOB), pEANM3YIOMNX uAakTndeckne Bo3moxnHoctn WKT,
coJiepKaHne KOTOPBIX COOTBETCTBYET 3aKOHO/IATENbCTBY 00 00pa30BaHUM.



[Ipumepnast paGodast mporpamMma HE CKOBBIBAET TBOPUYECKYIO WHHIIMATHBY YYHMTENEH M MPEJOCTaBISIET BO3MOXKHOCTH IS
peanu3anuy pa3IMYHbIX METOANYECKUX MOAXOM0B K MPEToiaBaHHui0 (PM3UKH MPU YCIOBUHM COXpaHEHHs 00s3aTeIbHON YacTH
coziepKaHus Kypca.

OBLUAA XAPAKTEPUCTUKA YHYEBHOTO MPEAMETA «®U3NKA»

Kypc ¢usnkn — cucremoobpa3yromuii yisi €CTeCTBEHHO-HAYUHBIX Y4eOHBIX MPEIMETOB, IMOCKOIBbKY (H3MYECKHE 3aKOHBI
JIeKaT B OCHOBE IPOIIECCOB U SIBIICHUH, M3ydaeMbIX XMMHUeEH, Ouoorueii, actpoHoMuei 1 pusndeckoit reorpadueid. dusuka —
9TO MpPEAMET, KOTOPHI HE TOJHKO BHOCHUT OCHOBHOW BKJIJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, HO M TPEIOCTABISET
Haubosee sACHbIe 00pa3lbl IPUMEHEHH HAyYHOTO METOJa IIO3HAHHUS, T. €. Crloco0a MOoNy4YeHus JO0CTOBEPHBIX 3HAHUII 0 MUpe.
Hakonen, ¢usnka — 3TO MpeaMeT, KOTOPbIH Hapsay C JAPYTMMH €CTECTBEHHO-HAYYHBIMH IPEJAMETaMHU JIOJDKEH JaTh
HIKOJIbHUKAM TPEACTaBICHUE 00 YBIEKATEIbHOCTH HAYYHOTO MCCIIEAOBAHUS U PAJIOCTH CAMOCTOSITEIBHOI'O OTKPBITHSI HOBOT'O
3HAHMSI.

OnHa w3 rIaBHBIX 3ajad (hu3uueckoro oOpa3oBaHMSI B CTPYKType oOIiero o0pa3oBaHUs COCTOMT B (DOPMUPOBAHHU
€CTECTBEHHO-HAyYHOI IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOH Macchl 0Oy4alOIIMXCs, KOTOpBIE B JaJbHEHIIeM OymyT
3aHATBHl B CaMbIX Pa3HOOOPa3HBIX cdepax AesrenbHOocTH. Ho He MeHee BajkHOW 3ajaueil sBJISETCS BBIABJICHHE U MOAIOTOBKA
TaJIAaHTJIUBBIX MOJIOABIX JIOACH Ul MPOAODKEHUsT 00pa3oBaHKA U JajbHEHIIel mpoecCHOHAIBHON NesATeIbHOCTH B 00JIaCTH
€CTECTBEHHO-HAyYHBIX MCCIEAOBAHUN U CO3JaHUH HOBBIX TEXHOJIOTHMH. COrIacHO MPHHATOMY B MEXKIYyHApOIHOM COOOIIECTBE
ornpezieieHno, «EcTecTBEeHHO-Hay4YHAsi TPAaMOTHOCTh — 3TO CIOCOOHOCTh UENIOBEKA 3aHMMAaTh AKTHBHYIO TIPAKAAHCKYIO
MO3ULHIO 10 OOLIECTBEHHO 3HAYMMbIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHM HAayKaMH, U €0 TOTOBHOCTh HHTEPECOBATHCS
€CTECTBEHHO-HAYUHBIMH HAesIMH. HaydHO TpaMOTHBIN YEIOBEK CTPEMHTCSI y4acCTBOBATh B apryMEHTHPOBAHHOM OOCYKICHUH
po0GJIeM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSAM, YTO TPEOYET OT HETO CIETYIOMNX KOMIIETEHTHOCTEH:
—HAaY4YHO OOBSICHATH SABIICHUS,

—OLICHNBATh U TIOHUMATh OCOOCHHOCTH HAyIHOT'O MCCIIEI0OBAHUS,
—MWHTEPHPETUPOBATh JaHHbIE U NCTIOIb30BATh HAYIHBIE OKA3a- TEIBCTBA JUIS MOIYICHHUS BHIBOIOB.»



Wsydyenue ¢Gu3MKA CHOOCOOHO BHECTH pEHIAONIMA BKIaJ B (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH
o0yJarommxcsl.

LETN N3YHEHWA YYEBHOIO MPEAMETA « PU3NKA»

Lenyn u3ydenust GU3MKK HA ypOBHE OCHOBHOT'O OOIET0 00pa3zoBaHUs omnpeseneHbl B KoHIemmuy npenoaaBanus yaeOHOro
npenmera «®Puszuka» B 00pa3oBaTeNbHBIX — opraHmzanusx Poccuiickoit  ®demepanyu, peasH3yOIIMX  OCHOBHBIC
00111e00pa30BaTeIbHBIC MPOrPaMMBbI, YTBEPKICHHON pemieHneM Kommernn MuHUCTEpCTBa TPOCBEIICHUST Poccuiickoit
denepanyn, nporokon ot 3 aexadps 2019 r. Ne [TK-4BH.

Llenu uzydeHust GU3UKH:

—IpUOOpeTeHne NHTEPECa U CTPEMIICHHsI 00YJaIOIIMXCSl K Hay4- HOMY M3y4E€HHIO MPHUPO/IbI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX

U TBOPUYECKHUX CIIOCOOHOCTEH;

—pa3BUTHE NPEACTABICHUHA O HAYYHOM METOZEe IO3HaHUS W (OPMH- POBAHHE HCCICAOBATENBCKOIO OTHOIICHUS K

OKPY’KaIOLHUM SIBJICHHSIM;

—hopMHUpOBaHUE HAYYHOT'O MHPOBO33PEHHUS KaK pe3ylbTaTa M3y- YCHUsI OCHOB CTPOCHHUS MaTepHU U (PyHAAMEHTAIbHBIX
3aKOHOB (DU3UKH;

—(hOopMHUpOBaHKE MPEACTABICHUH O POIH (PU3UKH I PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOIOTHIA;

—pa3BHUTHE MPEJICTABICHUN O BO3MOXHBIX cepax Oymyiied mpo- (ecCHOHaIbHOU AEATENbHOCTH, CBSI3aHHOW C (DM3HMKOM,

MIOATOTOBKA K JajbHEHIIEMY OOY4SHUIO B 3TOM HaIpaBJICHUH.

JocTmkeHne 5THX LeNeil Ha ypoBHE OCHOBHOT'O 001ero oOpa3oBaHus 00ecieYnBaeTCs peeHHeM CIIeTYIOINX 3a1ad:
—TnpHOOpeTeHNne 3HAHWI O AUCKPETHOM CTPOCHHHM BEIIECTBA, O ME- XaHWYECKUX, TEIUIOBBIX, HJIEKTPHUYCCKHX, MAarHUTHBIX W

KBAaHTOBBIX SIBIICHUSX;

—TNpHOOpETeHNE YMEHUI ONMCHIBATE U OOBSICHATH (DM3HYECKHE SIB- JICHHS C CIIOJIB30BAHUEM ITOTYYCHHBIX 3HAaHHIA;
—OCBOCHHE METOJOB PEIICHHs NPOCTEHIIMX pacyETHBIX 3a/1a4 C WC- IMOJb30BaHHEM (M3MYECKUX MOJeNel, TBOPUCCKHX U
MPaKTUKO-OPHEHTUPOBAHHBIX 33/1a4;



—pa3BUTHE YMCHUI HAONIOIATh MPUPOTHBIC SBJICHUS W BBITOIHATH OIBITHI, JabopaTOpHBIC PabOTHI U SKCICPUMCHTAIBHBIC
HCCIICIOBAHUS C UCITONIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

—OCBOCHHE NPHUEMOB paboThl ¢ wH(popMarmerd (U3NIECKOTO COIep- JKaHHs, BKIOYas HHPOPMAIMIO O COBPEMCHHBIX
JOCTIDKCHUSIX (DM3UKH; aHATH3 U KPUTUICCKOE OIICHUBAHUE WHPOPMAIIUH;

—3HAaKOMCTBO €O chepaMu TpodecCHOHATEHON ACATEIIEHOCTH, CBSI- 3aHHBIMH C (DU3UKOW, U COBPEMCHHBIMH TECXHOJOTHUSIMH,
OCHOBAaHHBIMH Ha JTOCTIIKCHHSIX (PU3NUICCKON HAYKH.

MECTO YYEBHOIO NPEAMETA «®U3NKA» B YYEEHOM NJTAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBiseTcs: 0053aTe/IbHBIM MPEAMETOM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHusI.
JanHast mporpamma mpeaycMaTpuBaeT n3ydeHue pu3ukn Ha 0a30BOM ypoBHE B 00bEMe 238 4 3a Tpu roja oOyueHus 1o 2 4 B
Heneno B 7 U § kjaccax M no 3 4 B Hezento B 9 kimacce. B TemaTHyeckoM IIaHUPOBaHUM s 7 M 8 KIIaCCOB MPEANONaraercs
pe3epB BpPEMEHH, KOTOPBIH YUIHTETb MOKET HCIIONB30BaTh MO CBOEMY YCMOTPEHHIO, a B 9 Kiacce — TMOBTOPHTEIHHO-
00001IAIOINH MOJTYJTb.

COAEPXXAHUE YYEBHOIO NPEAMETA «®U3UKA»

7 Khacc

Paszpnen 1. @®u3unka u e€ posib B NO3HAHMHN OKPY:KAKOLIEro MUpa

®usmka — Hayka o npupoge. Asnenus npupoasl (MCP). dusuueckue sBIEHUS: MEXaHUMYECKHUE, TEIUIOBLIE, SJIEKTPUIECKHUE,
MarHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousnveckre BenuuuHbl. V3Mepenue ¢usmueckux BenuunH. @Dusnveckue npuOOph. TlOrpemHoCTh  M3MEpeHHH.
MexnyHapoaHas CHCTeMa SMHHII.

1 MC — snemeHTBI conepykanusl, BKIIFOYAKONINE MEKITPEIMETHBIE CBSA3H, KOTOPHIE TTOPOOHEE PACKPHITH B TEMATHUECKOM TUTAHUPOBAHHH.



Kak ¢u3uka m npyrue ecreCTBEHHbIE HAyKH M3Y4aloT MPHPOAY. EcTecTBeHHO-HayYHBIH METOZ IMO3HAHMS: HaOIIO/ICHHE,
MOCTAHOBKA HAayYHOTO BOIPOCA, BBIIBIKEHHWE THIIOTE3, AKCIEPHUMEHT IO NPOBEPKE THITOTE3, OOBsICHEHHWE HaOJII0gaeMoro
sierenust. Onrcanue (PU3NUECKUX SBJICHHH C ITOMOIIBIO MOJIETICH.

Hemoncmpayuu
1. MexaHnuueckue, TEIUIOBBIE, IEKTPUUECKNAE, MATHUTHBIE, CBE-TOBBIC SIBIICHUSL.

2. Ousuyeckue MpuOOPHI U MpoLeaypa MPSIMBIX U3MEPEHUH aHA-JIOrOBBIM U IU(PPOBBIM MPUOOPOM.

Jlabopamopuvie pabomol u onvimor*

OnpeneseHue LeHbI AEIeHUs NIKaJIbl K3MEPUTEIBHOTO MpH-00opa.

W3mepenue pacCTOsSHUM.

W3mepenue 00bEMa KHUIKOCTH M TBEPIOTO Tea.

OmnpenesneHue pa3mMepoB MabIX TeJl.

. M3mepenne TemnepaTypsl Py MOMOIIH KHIKOCTHOTO TEPMO-METPA U IaTUNKA TEMIIEPATYpPHI.

[IpoBenenue rccie10BaHus 10 IPOBEPKE TUIIOTE3bI: JAIbHOCTD M0JIETA IIApUKa, TYIIEHHOr0 TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OoJIbllie BBICOTA MyCKa.

SoaswNE

Pa3nen 2. IlepBoHayanbHble CBeJeHUS 0 CTPOCHHUH BellecTBa

CTtpoeHue BemecTBa: aTOMbI U MOJIEKYIIBL, UX pa3Mepsl. OIBITHL, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHIE BEIIECTRA.

JBwxenue yactuil BeniecTBa. CBsi3b CKOPOCTH JIBUKEHHSI YAaCTHIl C TeMIiepaTypoil. bpoyHoBckoe nBmkenue, nuddysusi.
BsanmMopeiicTBre 4acTHII BEMIECTBA: PUTHKEHUE U OTTAIKHBAHIE.

ArperaTHbIC COCTOSHHS BEIIECTBA: CTPOSHHUE T'a30B, KHUIKOCTEH M TBEPABIX (KPUCTAJUIMIECKUX) Tell. B3anMOCBsA3b MEXIy
CBOWMCTBAMH BEIIECTB B PAa3HBIX arpeTaTHBIX COCTOSHUSAX M MX aTOMHO-MOJIEKYIISIPHBIM CTpoeHneM. OcoOEHHOCTH arperaTHBIX
COCTOSIHUM BOJBI.

1 31ech u manee IPUBOMUTCS PACIIMPEHHBIH MEPEYEHD TAGOPATOPHBIX PAGOT U OMBITOB, U3 KOTOPOTO YUHUTENh JETAET BHIOOP TIO CBOEMY
YCMOTPEHHIO U C yIETOM CIHCKA SKCIEPUMEHTAIBHBIX 3aJJaHUMH, IpeanaraeMelx B pamkax OI'D no ¢usuke.



Hemoncmpayuu

1. HaGmonenne OpOyHOBCKOT'O IBUYKEHHSI.

2. Haomonenue nuddy3um.

3. HaOmonenue siBieHui, OOBSICHSIOIIMXCS NPUTSDKEHUEM WM OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.
Jabopamopnwvie pabomot u onvimol

1. Ouenka quamerpa aToMa METOAOM PsZIOB (C UCTONB30BaHUEM (oTorpaduii).

2. ONBITHI 110 HAOJIOACHHUIO TEIUIOBOI'O PACIIMPCHHUS T'a30B.

3. OnbITHI 110 OOHAPYKEHUIO IEHCTBHS CHIT MOJIEKYJISIPHOTO TIPU-TSDKEHHMS.

Pa3nen 3. /IBu:keHue u B3auMojieiicTBHue TeJl

Mexanunueckoe aBmkeHrne. PaBHOMepHOE U HepaBHOMepHOe aBWkeHne. CkopocTs. CpeqHsist CKOPOCTh NMPH HEPABHOMEPHOM
IBIKEHUU. Pacdy€r myTu U BpeMeHU [BUKEHMUSL.

SIBnenue nHepuuU. 3aKOH MHEPLUH. B3anMoAelcTBHE TeNl KaK MpUYMHA U3MEHEHHs CKOPOCTH JABMKEHHS Ted. Macca Kak
Mepa HHepTHOCTH Tena. [1moTHocTh BemecTBa. CBsI3b ITIOTHOCTH € KOIMYECTBOM MOJICKYI B €IMHHULIE 00bEMA BELIECTBA.

Cuna kak XxapakTepucThka B3ammopeiictBus Ten. Cuna ynpyroctd M 3akoH ['yka. 3MepeHne CHIBI C TOMOILBIO
JUHAMOMeTpa. SIBieHne TaroreHus u cwia Tsokectd. Cuma Tspkectn Ha apyrux miadertax (MC). Bec tema. HeBecomocTb.
CrnoxeHue Cuil, HalpaBJICHHBIX MO0 OAHOHN mpsiMoil. PaBHoznelcTByromast cuin. Cuma TpeHus. TpeHue CKONbKEeHUS W TPEHHE
nokosi. Tpenue B mpuponae u texuuke (MC).

Hemoncmpayuu
HaGutoienne MexaHn4ecKoro JIBIKEHNUS Tela.
H3mepenue ckopocTr NPSIMOIMHEMHOTO JBUKEHUS.
HaGumtonenue siBieHUs HHEPIIUHL.
Habnronenne n3MeHeHHS CKOPOCTH TIPH B3aUMOACHCTBHH Tell.
CpaBHeHne Macc Mo B3aMMOJICHCTBHIO TEIL.
CrnoxeHue CriI, HalpaBJICHHBIX IT0 OTHOW TIPSMO.

o wdhE
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Jabopamopnvie pabomot u onvimol

Ompenenenne CKOpOCTH PaBHOMEPHOT'O ABWKEHUS (IIapUKa B )KUAKOCTH, MO 3JIEKTPUIECKOr0 aBTOMOOMIIS H T. I1.).
Omnpenernenue cpegHeil CKOPOCTH CKOIBKEHUsI OpycKa MM Ia-pUKa 10 HAKJIOHHOW TIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPIOTO TEa.

OmBITHI, IEMOHCTPUPYIONIHE 3aBUCUMOCTh pacTsDKEHHS (Jie-(hopMalnm) MpyKUHbI OT PHI0KEHHON CHITBI.

OmBITHI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI TPEHUS CKOJIb-)KEHHS OT CHJIBI JIABJICHUSI U XapaKTepa CONPUKACAIOIIUXCS
MIOBEPXHOCTEN.

Pazneu 4. J[aBiienune TBEPABIX TeJl, :KUAKOCTEN U ra30B
JHapnenue. CriocoObl yMEHBIICHUsT M yBeNMUYeHHUs AaBieHus. JlaBieHue rasza. 3aBUCHMOCTh JaBIICHUS Ta3a OT 00bEMa,

TemnepaTypsl. [lepenada naBneHust TBEPABIMH TENaMH, )KUIKOCTSIMH M razamu. 3akoH I[lackams. [THeBMaTHueckue MaIIHMHBL
3aBHCHMOCTh JABJICHUS JKUJKOCTH OT Ti1yOmHbl. ['mapocratuueckuii mapanokc. CooOmaromuecs cocyapl. ['mapaBmuueckue
MEXaHU3MBI.

Atmochepa 3emin u atmocdeproe aasienue. [Ipudaunbl cyiecTBoBaHus BO3ylHON 00onouku 3emid. OmnbiT Toppuueruiu.

W3mepenne aTMoc(epHOro AaBieHus. 3aBUCUMOCTb aTMOC(HEPHOIO JaBJIEHHS OT BBICOTHI HaJ ypoBHeM Mops. I[Ipubops nms
U3MEpEeHHs1 aTMOC(HEPHOTO TaBICHHS.

JeiicTBHe JXKHUAKOCTH M Tra3a Ha TOTPYKEHHOE B HHUX Telo. BrlTamkuBaromas (apxuMenoBa) cuia. 3akoH ApxuMesna.

[InaBanue Ten. Bo3nyxomiaBanue.

o LR

Hemoncmpayuu
3aBUCHMOCTH IaBJICHUS Ta3a OT TEMIIEPATYypPHI.
[lepenaya naBIeHUS KAAKOCTHIO U Ta30M.
Coobmaromuecst CoCybl.
I'mnpaBanueckuii npecc.
[IposiBneHue neiicTBrs aTMOC()EepHOTO TaBICHUS.
3aBUCHMOCTh BBITAIKABAIOIICH CHITBI OT 00BEMA TOTPY>KEHHON YaCTH TeNla U IIOTHOCTH KHUIKOCTH.



~

. PaBEHCTBO BHITAJIKUBAIONICH CHIIBI BECY BHITCCHEHHO JKHIKO-CTH.

. YcnoBue IIaBaHUs TEN: TUIABAHUE WM MOTPYKEHUE Tl B 3a-BHCUMOCTH OT COOTHOIICHUS IUIOTHOCTCH Tella U JKUIKOCTH.
Jabopamopnwvie pabomot u onvimol

. MccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa NMOTpy-KEHHOM B )KUAKOCTh YaCTH Tejla.

OmnpeencHre BBITAIKUBAOIICH CHIIBI, JCUCTBYIOIICH Ha TEJIO, OTPYKEHHOE B KUIKOCTb.

. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIBI, ICHCTBYIO-IIICH HA TEIIO B XKHUIKOCTH, OT MaCcChI Teja.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJIKMBAONICH CHJIBI, JCHCTBYIONICH Ha TEIO B JKUAKOCTH, OT 00BEMa

MOrpy>KEHHOM B JKUIKOCTh YaCTH TEJIa U OT IIOTHOCTH YKUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYHPOBAHHUE JIOJIKU U ONPECIeHHE e€ TPy30MoIbEMHOCTH.

oo
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Pa3nen 5. Paora n momHocTh. JHeprust Mexannueckast padora. MOIIHOCTS.

[TpocTeie MeXaHHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBMiIO paBHOBecHs pbiyara. lIpuMeHeHHe mpaBuiia
paBHOBecHs pbluara K OJ10Ky. «3osnoroe mpaBuinoy» Mexanuku. KIIJ[ mpocTeix mMexaHm3MoB. [IpocTeie MeXxaHM3MBI B OBITY U
TEXHHKE.

Mexanuueckast sHeprusi. KuHernueckasi ¥ oTeHIManbHas sHeprust. IIpeBpalieHre oqHOro Buia MEXaHUIEeCKON SHEPriH B
JPYrou.
3aKOH COXPAHEHMs SJHEPTUU B MEXAHHKE.

Jemoncmpayuu

1. IlpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomovt u onvimaol
1. Omnpenenenue pabOTHI CHIIBI TPEHNUS TIPU PABHOMEPHOM JIBIDKE-HHUH Te€Na M0 TOPU30HTAIBHOM TOBEPXHOCTH.

2. UccrnenoBaHue ycnoBUil paBHOBECHS pblyara.
3. Uzmepenune KII1/] HAKIOHHO#M TTOCKOCTH.
4. V3y4yeHne 3aKOHA COXPAHCHUS MEXaHUUECKON SHEPTHH.
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Paznen 6. TenoBble siBIeHUS

OCHOBHBIEC TOJIOKCHUS MOJICKYJIIPHO-KHHETHUCCKOW TEOPUH CTPOCHUSI BellecTBa. Macca U pa3Mepbl aTOMOB M MOJICKYI.
OnBITHI, TIOATBEPKIAOIIIE OCHOBHBIC ITOJIOKCHHS MOJICKYISIPHO-KIHHETHUCCKOW TCOPUH.

Mogenu TBEPIOTO, KUAKOTO U Ta3000pa3HOro COCTOsIHUN BemiecTBa. Kpucrammndeckue u amopdubie Tena. OObsCHEHUE
CBOWCTB Ta30B, YKUIKOCTCH M TBEPABIX T HA OCHOBE IMOJIOKCHUU MOJICKYISIPHO-KHHETHYCCKON Teopuu. CMadyWBaHHE M
KaNWUISIPHBIC SBJICHUS. TEIIOBOE PACIIUPEHHE U CHKATHE.

Temneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTBHIO TEILIOBOT'O IBUKCHUS YACTHII.

Buytpennsis sHeprus. CrocoObl HM3MEHEHHWsl BHYTPEHHEH SHEpruu: TeIuionepenadya M COBEpILIeHHE pPadoThl. Buus
TerJIonepeiauu: TerI0NPOBOIHOCTh, KOHBEKIIMS, H3ITydeHHE.

KonudecTBo TerioTel. Y aenbHasi TEIUIOEMKOCTh BEIIeCTBa. TeIIo00MEH U TEIJIOBOE paBHOBECHE. Y PaBHEHUE TEIJIOBOTO
Oayanca.

[InaBieHue 1 OTBEp/ICBaHIE KPUCTAILIMYECKUX BEIECTB. Y IeJbHAs TEIUIoTa IuiaBjieHus. [lapoodpa3oBaHue 1 KOHACHCALIHSL.
Ucnapenne (MC). Kunenue. YaenbHasi TEIUIOTa MapooOpa3oBaHMsl. 3aBUCHUMOCTb TEMIIEPATYPhl KHIIEHHS OT aTMOC(EpHOro
JTABJICHUSL.

BnaxnocTs Bo3yxa.

OHeprus TOIUIHUBA. Y AeTbHAS TEIIOTa CrOPaHUsL.

[Mpunnuner padotsl TeruoBbix asurareneit. KITJ[ TeruioBoro jasurarens. TersoBble ABHUTaTeNd M 3alllUTa OKPYKaIOIIEH
cpenst (MC).

3aKoH COXpaHEHUs U MPEBPAIICHHS YHEPTUH B TEIUTOBBIX mporieccax (MC).

Hemoncmpayuu
1. HaGmonenne OpOYHOBCKOTO JBIKCHHUS.

2. Ha6monenue quddysun.
3. HaOmronenue siBJIeHUI CMaYMBaHUS U KAMUIUIPHBIX sSIBJIC-HUM.



HaGroienue TeroBoro pacimpeHus Tedl.

V3meHeHne aBiieHHs Ta3a Mpy U3MEHEHNH 00bEMa M HarpeBa-HUH WITH OXJIAXKICHHUH.
[IpaBuna u3MepeHus TeMnepaTypsl.

Bunel Teronepenayu.

Oxua)<ieHne NPy COBEPILICHUH PaOOTHI.

HarpeBanue ripu coBepiieHHH paboThl BHEIIHUMH CHIIAMHU.

CpaBHeHHe TeMT0EMKOCTEN pa3INYHbIX BEIIECTB.

HaGumonenue kuneHust.

HaGuoieHre mocTOsIHCTBA TEMITEPaTyphl MTPH TIABJICHUH.

Mopnenu TerIoBbIX JIBUraTesei.

Jlabopamopnvie padomot u onvimol

©oNoTgs~wWNE
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OmnbIThI IO OOHAPYKEHUIO EHCTBUS CUII MOJICKYJISIPHOT'O TTPHU-TSHKSHUSI.

OmnBITH IO BRIPAIIUBAHHUIO KPUCTAJIOB TIOBAPEHHOM COJM WIIH caxapa.

OnbIThl IO HAOJIOICHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B, JKUI-KOCTEH U TBEPABIX TEIL.

OmnpejiesieHue JaBiieHUs BO3yXa B OaJsIOHE HIMPUIIA.

OmnBITHI, IEMOHCTPHPYIONINE 3aBUCUMOCTH IaBJICHUS BO3/IyXa OT €ro 00b&Ma M HarpeBaHMS W OXJIAXKICHHS.
[IpoBepka runoTe3bl JIUHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKOM TPYOKe OT TeMIepaTyphl.
HaGumroienue u3MeHeHns: BHYTPEHHEH SHEPTUU Tela B pe3ylib-TaTe TeIyIonepeaud U padoThl BHEITHUX CHIL.
HccnenoBanue sBICHUS TEIUIOOOMEHA MIPY CMEITHBAHUN XO-JIOJHON U TOPSICH BOMBL.

Omnpenenenre KOTMYECTBA TEIUIOTHI, MOIXYIEHHOT0 BOJOH IPHU TEIUIOOOMEHE C HarPEThIM METAUTUIECKIM ATHHAPOM.
Omnpenenenne yaeapHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanne mporiecca HCapeHus.

OmnpeneneHre OTHOCUTEIHHOMN BIIAYKHOCTH BO3TyXa.

Omnpenenenne yaenpHON TEIUIOTHI IDIABICHUS JIHA.



Pazgen 7. DiiekTpryecKue 1 MATHUTHBIE SIBJICHUSA

Onexrpuzanys Ten. J[Ba posa AIEeKTPUYECKUX 3apsiioB. BzaumoneiicTBre 3apspkeHHBIX Tenl. 3akoH KynoHa (3aBHCHMOCTB
CHJIBI B3aUMOJICCTBHS 3aPSHKEHHBIX TEN OT BEJMYHMHBI 3aPSJIOB U PACCTOSHHS MEXK/TY TEIaMH).

Dnexkrpudeckoe rmone. HampsHk€HHOCTH 3ieKTpuueckoro mnouist. [IpuHIMIT Cynmeprno3uIMu  AIIEKTPHUYECKUX Tojeid (Ha
Ka4eCTBEHHOM YPOBHE).

Hocwurenu snektpudecknx 3apsiioB. DieMeHTapHbIi anekTpudeckuid 3apsia. Ctpoenne atoma. [IpOBOJHUKN U JMANIEKTPHKH.
3aKOH COXpAaHEHUs AJIEKTPUUECKOro 3apsija.

DJIeKTpUYECKHH TOK. YCIIOBHSI CYIIECTBOBAHHUSI AIIEKTPUUECKOrO TOKa. VICTOUHMKM TOCTOSHHOTO TOKa. JleicTBus
AJIEKTPUUYECKOr0 TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DIIEKTPUUECKHUI TOK B KHKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. DnekTpudeckoe HampspkeHue. COnmpoTHBICHHE MPOBOAHMUKA. Y IETbHOE COMPOTHUBIICHUE
BermiecTBa. 3akoH Oma juis yuacTka 1enu. [locnenoBarenbHoe U mapanieabHOe COSTUHEHHE POBOHUKOB.

Pabora 1 MOIIHOCTB ANIEKTPUYECKOro TOKa. 3akoH Jlkoyisi— JleHna. DieKTpuueckre ey | MOTPeOUTENH AIEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3aMbikaHue.

[locTostHHBIE MarHUTHL. B3anmozelcTBHE MOCTOSHHBIX MarHuTOB. MarHuTHoe mojie. MarHutHoe monie 3eMiId U €ro
3Ha4yeHHe Ui KHU3HU Ha 3emuie. OmelT Opcrea. MarHuTHOE Mojie 3JIeKTPUYecKoro Toka. IIpuMeHeHHne 271eKTpOMarHuToB B
TexHHKe. JleHCTBHE MAarHUTHOI'O MOJNS Ha IPOBOJHHUK C TOKOM. OJEKTPOJABHUraTellb IMOCTOSHHOIO TOKa. lcmonb3oBaHue
UIEKTPOABUTATENIEH B TEXHUUECKHUX YCT PONCTBAX U HA TPAHCIIOPTE.

Omnpiter Dapanes. SIBneHne 3iekTpoMarHuTHOM wHAykimu. [IpaBmmo Jlenma. OnexrporeHepatop. CrmocoObl MOMTydeHHUS
IEKTPUUECKON SHEPIHH. DIIEKTPOCTAHIINN HA BO30OOHOBIIIEMBIX HCTOYHUKAX HEPTUH.

Hemoncmpayuu

DNeKTpU3aIs Tel.

JlBa pona IeKTpHUECKHX 3apsi/IoB U B3aUMOICHCTBUE 3aps-/KEHHBIX TEIl.

VYeTpoicTBO U AEHCTBHE IEKTPOCKONA.

DJeKkTpocTaTndecKast NHIYKITHS.

3aKOH COXPAHEHHUS ITEKTPUIECKUX 3aPsIIOB.

arwpnE



6. TIpoBOIHUKY 1 TUAIEKTPUKH.
7. MopgenupoBaHue CHIIOBBIX JIMHUH SJIEKTPHYECKOTO MOJIS.
8. McTouHMKH OCTOSIHHOTO TOKA.
9. /[lelicTBHUS IEKTPUIECKOrO TOKA.
10. DneKTpUYecKHid TOK B )KUIKOCTH.
11. Ta30BbIil pa3psiz.
12. V3mepeHHe CHIIBI TOKA aMIIEPMETPOM.
13. H3mepeHue 351eKTPHUYECKOr0 HAMIPSDKEHUSI BOILTMETPOM.
14. PeocraT u Mara3uH COINPOTUBJICHUH.
15. BszaumoeiicTBHE MOCTOSIHHBIX MarHUTOB.
16. MonenupoBaHie HEBO3MOKHOCTH Pa3ICIICHHs ITOJFOCOB Mar-HUTA.
17. MopgenupoBaHue MarHUTHBIX OJIEH TOCTOSHHBIX MAarHUTOB.
18. Omeit Opcrena.
19. MarunuTHOe nosie Toka. JJIEKTPOMAarHHuT.
20. /leiicTBHE MAarHUTHOIO TIOJISI HA TIPOBOAHUK C TOKOM.
21. DneKTpoABUTaTeN b MOCTOSHHOTO TOKA.
22. UccnenoBaHue SBICHUS dJIEKTPOMarHUTHON MHIYKIHH.
23. OmnbiTel Dapajyes.
24. 3aBUCHUMOCTb HAlPaBJICHHS HHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOSHHUKHOBEHUSL.
25. DieKTporeHepaTop MOCTOSHHOIO TOKA.
Jlabopamopnwvie pabomot u onvimaol
1. OnbITHI IO HAOIIOACHUIO AIIEKTPU3ALNH TEJ MHAYKIUEH U IIPH COMPUKOCHOBEHHHU.
2. HccnenoBaHue ACHCTBHS JIEKTPUIECKOro MOJS HA MIPOBOJHU-KU M JIUIJIEKTPHKH.
3. CoOopka u npoBepka padOThI JIEKTPUUECKOHN IIEIH TTOCTOSIHHOTO TOKA.



o

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21

W3mMmepeHue u perynupoBaHue CHIIbI TOKA.

W3mMmepeHne u perynupoBaHue HAPSKEHNUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYILETO 4Y€pe3 pe-3UCTOp, OT CONPOTHUBIIEHUS PE3UCTOpa W HANpsDKEHUs Ha
pesucTope.

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHUMOCTH JJIEKTPUUECKOrO CO-IIPOTHBICHMS MPOBOAHMKA OT €ro JUIMHBL, IUIOLIAU
MOIIEPEYHOr0 CEUeHMsI U MaTepHana.

[IpoBepka mpaBuia CI0KEHHUs HAPSKEHUH TPU MOCIIe10Ba-TENbHOM COSIUHEHNH JIBYX PE3UCTOPOB.

IIposepka nmpaBuiia Ul CHIBI TOKA IPH MapauleIbHOM COEIN-HEHUH PE3UCTOPOB.

Onpenenenue paboTHI MEKTPUIECKOr0 TOKA, HAYILIETO Yepe3 Pe3nucTop.

OmnpezeneHne MOLUIHOCTH MIEKTPUUECKOT O TOKA, BBIIENIAEMOM Ha pe3ucTope.

VccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JIaM-TI0UKY, OT HAaIpsHKEHUs Ha Hel.

Omnpenenenue KITJ[ narpesarens.

HccnenoBaHrne MarHITHOIO B3aUMOJEHCTBHS TIOCTOSIHHBIX Mar-HUTOB.

W3ydyeHne MarHUTHOT'O 1OJIs TOCTOSTHHBIX MAarHUTOB MPU UX O0OBbEAMHEHNUH U Pa3IeICHUM.

HccnenoBanue feficTBUS IEKTPUIECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.

OmnbITEl, JIEMOHCTPUPYIOLIUE 3aBUCHMOCTb CHJIBI B3aMMOJEH-CTBHMSA KaTyHIKM C TOKOM M MarHura OT CHJIBI TOKa U
HAaIpaBJICHUS TOKA B KaTyIIIKeE.

W3ydenune nefCTBUS MAarHUTHOTO TTOJIST HA TIPOBOJHUK C TOKOM.

Konctpynposanue u n3ydenne padoThl 37€KTPOIBUTATENS.

Wsmepenue KIIJ 35ekTpoaBUTraTeIbHON YCTAaHOBKH.

OMBITHI IO UCCIIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHON MHAYK-IIMU: UCCIICAO0BAHNE M3MECHEHUH 3HAYECHUS ¥ HAIIPABJICHUS
MHTyKIIMOHHOT O TOKA.



9 Knacc

Paznen 8. Mexanu1ieckue siBJIeHHUs

Mexannueckoe aBWXkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh MEXAaHMUYECKOIO JIBH)KEHUS.
PaBHOMepHOE mpsimonuHeitHoe nBmxkeHue. HepaBHoMepHOe mpsMonuHelHoe aBukeHue. CpenHsAs U MTHOBEHHas CKOPOCTb
Tela IPH HEPaBHOMEPHOM JIBH)KEHHUH.

Yckopenune. PaBHOycKkopeHHOE npsiMonuHeitHoe nBrkeHne. CBoOoaHOe nagenue. OnbiTel ["amues.

PaBHOMepHOE JBIKEHME TIO OKpyKHOCTH. Ilepmox u 4yactora oOpamienus.. JIuHeliHas W yriioBas CKOPOCTH.
LlenTpocTpeMuTeIbHOE YCKOPEHHUE.

IlepBsiii 3axoH Herorona. Bropoii 3akon HeroToHa. Tperuii 3akoH Herotona. [IpuHiun cynepnozuuuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHHs CKOJbKEHUS, CUila TPEHUS MOKOs, APYrue BUABI TPEHUS.

Cuna TSKEeCTH U 3aKOH BCEMUPHOT'O TSATOTEHHS. Y CKOpeHre CBOOOAHOro naaeHus. J[smxenue mianer Bokpyr Connna (MC).
IepBas kocMuueckas ckopocTb. HeBecomocTb 1 meperpysku.

PaBHOBecue MaTepuanbHON TOYKH. AOCONMOTHO TBEPI0E Teso. PaBHOBECHE TBEPIOrO TeNa ¢ 3aKPEIIEHHOI OChIO BpaIICHHUSI.
MowmenT cuibl. LleHTp TsDKECTH.

Nmmynse Tena. M3Menenne nMirynbsca. IMImynbe ciimel. 3aK0H cOXpaHeHHs uMmynbca. PeaktuBHoe asmkerne (MC).

Mexannueckast paboTa U MOIIHOCTb. PaboTa cuit TshkecTH, ynpyrocty, TpeHus. CBsi3b sHepruu u padotsl. [loTeHnmanbaas
SHEPrHs Tena, NMOJHATOrO Haj IMOBEPXHOCThIO 3eMiH. [loTeHInanbpHas SHeprust cxkaToi mpyxuHbl. KuHeTHueckas sHeprus.
TeopeMa 0 KHHETHYECKOH SHEPTHU. 3aKOH COXPAHEHHU MEXaHUIECKON YHEPTUH.
Hemoncmpayuu

HaGumtoenne MexaHn4ecKoro JIBH)KEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TEN OTCUETA.

CpaBHeHue IyTel ¥ TPAeKTOPUH ABMKEHUS OTHOTO U TOTO XK€ TeIa OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

V3mepeHne cKkopoCTH M YCKOPEHMS MIPSIMOJTMHEIHOTO ABHKE-HHS.

HcenenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JIBIKEHNS.

HaOsmonenne ABMKEHUS Tela 1Mo OKPY>KHOCTH.

agrwdE
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HabnroneHne MeXaHHYECKHX SBJICHHH, MPOUCXOMANMX B cU-cTeMe orcuéra «Temexxka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBH)KSHHH OTHOCUTENIbHO KaOUHETa (hH3UKH.

3aBHCHMOCTD YCKOPEHHMS Tella OT MACChl Tella U ICUCTBYIOIICH Ha HErO CHJIBL
HabumozieHue paBeHCTBa CHUJI IIPU B3aHUMOJICHCTBHY TEll.

V3MeHeHue Beca Tena NPy YCKOPSHHOM JIBHKCHHUH.

[Nepenava umIysbca MpU B3aUMOJICHCTBHH TeEII.

[peobpa3oBaHust SHEPTUH MPH B3aUMOICHCTBHH TeII.

CoxpaHeHre UMITyJIbca MPU HEYIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyIIbca IPH aOCOTIOTHO YIIPYroM B3aUMOJICH-CTBHHL.

HaGutoieHre peakTHBHOT'O JIBU)KEHHSI.

CoxpaHeHHe MeXaHU4eCKOI YHEPTHH MPU CBOOOAHOM MaJICHNH.

CoxpaHeHHe MEXaHHIECKON YHEPTHHU MPH ABMIKCHUH TeJIa MO/ ICHCTBUEM MPY)KHHBIL.

Jlabopamopnule pabomul u onvimol

ablrwn e
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KoHcTpyrpoBanue Tpakra [isi pa3roHa 1 JalbHEHIIero paBHO-MEPHOr0 JBIKCHHS IAPUKA HIIN TEICHKKH.
Ornperienenue cpenHeil CKOPOCTH CKOMBKEHHUs OpyCKa MM IBH-)KCHHMS [IAPHKa 110 HAKJIOHHOMN IUIOCKOCTH.
Ompeienenne YCKOPEHHUsI Tena MpU PaBHOYCKOPEHHOM JBIIKE-HUM 110 HAKJIOHHOH IJIOCKOCTH.

HccenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH IIPH PABHOYCKO-PEHHOM JBIDKECHUH 0€3 Ha4aIbHOH CKOPOCTH.
ITpoBepka THIIOTE3BI: €CAM HPH PAaBHOYCKOPCHHOM ABWKCHHH 0€3 HA4YaJ bHOW CKOPOCTH IIYTH OTHOCSTCS KakK Ppsijt
HEYETHBIX YHCEIT, TO COOTBETCTBYIOLINE IIPOMEKYTKH BPEMEHH OIMHAKOBBI.

HccenoBanue 3aBUCUMOCTH CHITBI TPEHUSI CKOJIBXKEHHUSI OT CH-JIbl HOPMAJIBHOTO JIaBICHH.

Omnpenernenne kod(GUIMEHTA TPEHHUST CKOTBbKESHUSL.

Omperenenue KECTKOCTU MPYIKHHBI.

Omnpenenenne pabOTHI CHIIBI TPEHHUSI IPH PABHOMEPHOM [BIDKE-HUH Tela [0 TOPU30HTAIbHOM IIOBEPXHOCTH.
Ornpenenenne paboOTHI CHIIBI YIPYTOCTH IPH MOABEME ITPy3a C UCIOIb30BAHUEM HEIIOABIDKHOTO M TOIBUKHOTO GIOKOB.



11. H3ydenue 3aKOHA COXpAHEHHsSI YHEPTHH.

Paznen 9. Mexanu4yeckune Koae0aHusi H BOJIHBI
KonebarensHoe apmxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHW: MEpUoA, 4acToTa, aMIUIUTyna. MaTeMaTW4ecKuid u
NIPY)KUHHBIN MasiTHUKY. [IpeBparienne sHepruy Mpy KojedaTeTbHOM JABHKEHHH.
3atyxatommue konebaHus. BeiHyxkneHHble KoneOaHus. Pe3oHaHc.
Mexanunueckue BoHbI. CBOMCTBa MEXaHWYECKHX BOJH. [IpogosibHBIE U MornepeyHble BOJMHBL. J{JMHA BOJIHBI U CKOPOCTH €&
pacripoctpaHenus. MexaHndeckre BOJIHBI B TBEPJOM Telle, ceiicMuueckre BoiHbl (MC).
3ByK. ['poMKkoCTb 3ByKa 1 BbIcOTa TOHA. OTpaxieHue 3ByKa. IH(Ppa3ByK U yIbTpa3ByK.
Jemoncmpayuu
Habmronenue xoneGaHuii Tes Mo JeHCTBUEM CHIIBI TSDKECTH U CHIIbI YIPYTOCTH.
HaGumoienre xosebanuii rpy3a Ha HUTH M Ha TIPY)KUHE.
HaGutozienue BbIHYXICHHBIX KOJIeOaHUN M Pe30HaHCA.
PacnipocTpaneHue MpooIbHBIX U MONEPEUYHBIX BOJIH (Ha MOZIE-JIH).
Habnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acCTOTHI.
AKyCTUYECKH pe30HAHC.
Jlabopamopnule pabomul u onvimol
OrmpeneneHye 4acToThI U eproia KoJaeOaHuii MaTeMaTHYECKO-TO MasTHUKA.
OmnpeneneHue 4acToThl U eproa KoeOaHui MPYKNHHOTO Ma-sITHUKA.
HcenenoBanne 3aBUCUMOCTH IIEPHO/IA KOIEOAHUH MOABEIIEHHO-TO K HUTH I'Py3a OT JUIMHbBI HUTH.
HccnenoBanne 3aBUCHMOCTH IIEPHOAA KOIEOaHUH MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCUMOCTH ITEPHO/IA KOIEOAHUH Tpy3a, TTOBE-IIIEHHOTO K HUTH, OT MACCHI Ipy3a.
OmBITEI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IMEpHOAa KOJeOaHWH NMPYKMHHOTO MAasTHHUKA OT MAacChl Ipy3a M KECTKOCTH

TP y’)KUHBL.
7. VI3mepeHne ycKopeHUs: cBOOOIHOTO MaICHUS.
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Pazgen 10. DnekTpoMarauTHOE 1MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHBIC BONHBL CBOHCTBAa 3JCKTPOMArHUTHBIX BONH. Lllkama 37meKTpOMarHUTHBIX
BouH. Vcrionb30Banne 3J1eKTPOMarHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
DnekTpoMarauTHas npupona ceera. CKopocTh cBera. BolHOBBIE CBOWICTBA CBETa.
Hemoncmpayuu
1. CsoiicTBa dJIEKTPOMArHUTHBIX BOJTH.
2. BoiHOBBIE CBOICTBA CBETA.
Jlabopamopnsvie padbomot u onvimol
1. VI3ydeHne CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBbI0 MOOHMIIBHOTO Tene(oHa.

Pa3znen 11. CBeToBbI€e IBJIEHUS

JlygeBast momenn cBera. Mcrounuku cBeta. [IpsimonuueiiHoe pacmpocTpaHeHue cBeTa. 3atMeHust ComHua u JIyHBIL
Ortpaxkenue cera. [lnockoe 3epkano. 3aKOH OTpa)KEHUs CBETa.

IIpenomienue cBera. 3akoH mpenoMieHust cBeta. IlonHoe BHyTpeHHee oOTpaskeHue cBeTa. lcronb30BaHUE IOJIHOTO
BHYTPEHHET0 OTPAXKEHUsI B ONTUYECKUX CBETOBOJAX.

Jlunza. Xon snydeid B nmHze. Onruueckas cuctema ¢oroanmnapara, Mukpockona u teneckona (MC). a3 kak onTudeckas
cucTeMa.
bin30pykoCTh M 1aIbHO30PKOCTb.
Paznoxxenne Genoro ceta B criekTp. OmnbiTel HptoToHa. ClioXkeHne CHeKTpaibHBIX IBETOB. Jlucnepcus cBera.
Hemoncmpayuu

[IpsimonuHetHOE pacpoCTpaHEHHE CBETA.

OtpakeHue cBeTa.

[omyuerne n300paxeHUH B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajlax.

IIpenomnenue cera.

OnTrYecKruii CBETOBOJI.

arwpnE



Xon ;ydeil B cobuparoreit JTuH3e.
Xop ntyueil B pacceuBarolieH JINH3E.
[Nonyuenne n300paKeHUH ¢ ITOMOMLIBIO JIMH3.
. Ilpunnmn peiictBust poroamnmapara, MUKPOCKOIIA B TEIECKO-TIa.
10. Mopnens ri1a3a.
11. Pa3noxxeHue 0€I0ro CBETa B CHEKT.
12. Tlomyuyenwne Genoro cBeTa Mpu CIOKEHHU CBETA PA3HBIX IBETOB.
Jlabopamopnsie padbomot u onvimol
. MccnenoBanye 3aBUCUMOCTH yIila OTPa)KEHHsI CBETOBOT'O JIy4a OT yrJia MajeHHs.
. M3yueHne xapakTepuCTHK U300paKeHHUS IPEMETa B TNIOCKOM 3epKaJie.
. MccnenoBanre 3aBUCUMOCTH yIJila MPEIOMIICHHsSI CBETOBOI'O JIy-ya OT yrJia MajieHus Ha TPaHUIE «BO3TyX—CTEKIIO».
[Monyuenne n300pakeHut ¢ MOMOIIBIO COOMPAOLIEH JINH3BI.
. Onpeznenenre GpoKycHOro pacCTOSHUS U ONTHYECKOH CHIIBI CO-OMpalOIeil JTNH3bL.
. OnBITHI IO PA3JIOKEHHUIO OEJIOro CBETa B CIEKTD.
. OnbITHI IO BOCIPUATHIO [IBETa MIPEAMETOB IIPU MX HAOIIOJCHUN Yepe3 LIBETOBBIC (DHIIBTPHI.
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Paszgen 12. KBantoBbie ABJIeHUSA

Omnebitel Pesepdopna u mnanerapHast mMozaens atoma. Mogenb atoma bopa. Mcnyckanue u morioiieHHe CBETa aTOMOM.
KBanTh!. JInHEHUaThIE CIIEKTPHI.

PammoaktuBHOCTE. Anbda-, Gerta- 1 ramMma-n3nydeHns. CTpoeHHe aTOMHOro siupa. HykiioHHass MoIenb aTOMHOTO spa.
W3oromnsl.
PannoaktuBHbIE peBpamenus. [leproa nomypacnana aTOMHBIX sziep.

SnepHble peakiuy. 3aKOHBI COXPAHEHMS 3apsJOBOrO M MacCOBOTO YHCEN. DHEPTHs CBSI3M aTOMHBIX siiep. CBsi3b Macchl U
sHepruu. Peakumu cunTesa u genenus saep. Vcrounuku >ueprun Comana u 388371 (MC).

SAnepnas sHepreTuka. JleWCTBHUS paInOaKTUBHBIX H3TydeHHUH Ha KuBBIe opranm3Mbl (MC).



Hemoncmpayuu

CrieKkTpbl U37y9eHHs U MTOTJIOMICHHS.

CrexTpbl pa3In4HbIX Ta30B.

Crnektp BoOpoOAa.

HaGmonenue TpexoB B kamepe BuibcoHa.

Pabora cuérunka HOHN3UPYIONUX U3TyYECHHH.

Peructpanust n3iaydeHus: IPUPOJHBIX MUHEPAJIOB M MIPOYK-TOB.
Jlabopamopnsvie padbomot u onvimol
. Ha6J’IIO)ICHI/IC CIUIOIIHBIX U JIMHEHYATBIX CIIEKTPOB U3JIy4C-HUsL.
. MccnenoBanue TpeKoB: U3MEPEHHE SHEPTHU YACTHIIBI IO TOP-MO3HOMY TYTH (110 poTorpadusm).
. M3mepenue paanoakTHBHOrO (oHA.
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IloBTOPHUTEIHHO-00001AI0IMIT MOAYJIb

[ToBTOpHTEIEHO-0000MIAIOINA MOLYNIb NPEAHA3HAYCH U1 CUCTEMAaTH3alUMM M O0OOIICHUS MPEIMETHOrO COACPXKaHHUS U
OIIBITA JEATENBHOCTH, MPUOOPETEHHOIO NPH M3YYEHHH BCEro Kypca (U3MKHM, a TaKkkKe I MOATOTOBKM K OCHOBHOMY
roCyIapCcTBEHHOMY DK3aMeHY 110 GU3HKE U1 00YJaroMMXcsl, BEIOPABILIMX ATOT Y4EOHBIH MpeIMeT.

IIpn wu3yueHMH JaHHOIO MOAYIS PEATU3YIOTCS M CHCTEMAaTH3HPYIOTCS BHIbl JESTEIBHOCTH, Ha OCHOBE KOTOPBIX
obecrieunBaeTcss JOCTIKEHHE IPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMbIX pe3yabTaToB OOydeHUs, (OopMHpYeTcs
€CTECTBEHHO-HAayJHasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB HCCIEIOBAHMS SBICHUH NPHPOABI U TEXHUKH, OBJIAJCHHUE
YMEHUSMU OOBACHATH (PU3MUECKHE SBJICHUS, IPUMEHSS MOJyYCHHBIC 3HAHMS, PEIlaTh 3aJadl, B TOM YHCIe KaueCTBEHHbIC U
9KCTIEPUMEHTAIIbHBIE.

[IprHOIMTMATBEHO NESTENFHOCTHBIA XapakTep AAHHOTO pasfena peann3yercs 3a CHYET TOro, 4TO YydJalluecs BBITOIHSIOT
3aJ1aHNs, B KOTOPBIX UM TIPEIaraeTcs:

6 HAa OCHOBE IOJYYCHHBIX 3HAHWHM pACHNO3HABATh M HAYYHO OOBACHATH (DU3MUECKHE SIBICHUS B OKPYXKAIOWIEH MPUPOIE H

MIOBCEHEBHOM KHU3HH;



6 FICIIOJIH30BAaTh HAYYHBIC METOJBI MCCICIOBAHUS (PH3UUCCKUX SIBIICHHUW, B TOM YHCJC JUISI TIPOBEPKH THUIOTE3 U TOTYICHUS
TEOPETUUECKUX BBIBOJIOB;

6 OOBSCHITH HAy4YHBIC OCHOBBI HAMOOJCEC BAXKHBIX JIOCTH)KCHHH COBPEMCHHBIX TEXHOJOTHH, HAMpUMEp, MPAKTUIECKOrO
HCIIONIb30BAaHUSl PA3IUYHBIX UCTOYHUKOB SHEPTUM Ha OCHOBE 3aKOHA MPEBPAIlCHUS] M COXPAHEHHUs BCEX M3BECTHBIX BHUJIOB
SHEpIuu.

Kaxnmas 3 TeM paHHOrO pasjena BKJIIOYaeT SKCIEpUMEHTAlbHOE HccieqoBaHue o0oOImaromero xapaxrepa. Pazmen
3aBepIIaeTcs POBEICHUEM TMarHOCTHYECKOM U OIIEHOYHOM Pa0OThI 32 KypC OCHOBHO# IIKOJIBI.



NNAHUPYEMBIE PE3YJ/IbTATbl OCBOEHUA YYEBHOIO MPEAMETA «®U3UKA» HA YPOBHE
OCHOBHOI'O OBLLErO O6PA3OBAHUA

I/I3ylleHI/Ie y‘I€6HOFO npeamMeTa «Dusnka» Ha YPOBHE OCHOBHOI'O O6HICFO OGpaSOBaHI/IH JOJIDKHO o0OecrieurBaTh JOCTHIKCHUC
CJICAYIOIUX JIMYHOCTHBIX, METAITPCIMETHBIX U MPECAMCETHBIX O6pa30BaTeJ’ILHLIX PE3YyIbTATOB.

JIMYHOCTHbIE PE3Y/IbTATHI
Ilampuomuueckoe éocnumanue:

—TIPOSIBJICHUE UHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PM3NUECKOil HAyKH;

—IIEHHOCTHOE OTHOIIIEHHE K TOCTHYKCHHUSIM POCCUICKHX Y4€- HBIX-(DH3HKOB.
I'pasicoanckoe u 0yxo6HO-HPABCHIGEHHOE 60CNUMAHUE:

—TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXICHHHM OOLICCTBEHHO- 3HAUMMBIX M ATHYECKHX IPOOJEM, CBS3aHHBIX C
MPaKTUYECKUM PUMEHEHNEM JOCTHXKEHNH (PU3HUKY;

—OCO3HaHHE BaKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B €S- TENBHOCTH Y4EHOTO.
Ocmemuueckoe gocnumanue:

—BOCIIPUATHE OICTETUYECKUX KadecTB (M3MYECKOM Hayku: €€ Trap- MOHHYHOTO IIOCTPOCHHS, CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTU. IJennocmu nayunozo nosHanus:

—OCO3HaHHE IIEHHOCTH (DPU3MYECKON HAyKHM KaK MOIIHOTO WHCTPY- MEHTa MO3HAHWS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTH,
Ba)KHEHMIIEW COCTABIISIOLIEH KYJIBTYpHI;

—pa3BUTHE HAYTHOH JTI0003HATEIBHOCTH, HHTEPECa K HCCIIEI0BA- TEILCKOM JeATENbHOCTH.
Dopmuposanue Kynipnypul 300p06b5 U IMOYUOHAILHOZO O1A2ONOIYUUSL.

—O0CO3HaHHE [IEHHOCTH 0€30MacHoro 00pasa )KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, B)KHOCTH TPaBHII O€30I1aCHOTO
TIOBE/IEHHS Ha TPAHCIIOPTE, Ha IOPOTrax, ¢ 3JEKTPUIECKIM U TEIJIOBBIM 000pPYJOBAaHHEM B JOMAITHNX YCIOBHUSX;



—Cc(OpMHUPOBAHHOCTh HaBbIKa pedIIeKCHH, NMPU3HAHNWE CBOETO Ipa- Ba Ha OMIMOKY M TaKOro K€ IpaBa y APYroro 4ejoBeKa.
Tpyooeoe socnumanue:

—aKTHBHOE y4acTHE B DPEUICHHH NPAaKTHYECKUX 3alad (B paMKax CeMbH, IIKOJBI, ropoja, Kpas) TEeXHOJIOTMYEeCKOW M
COLIMAJIbHOW HAITPaBJICHHOCTH, TPEOYIOIIMX B TOM YHUCIe U (PU3NYECKUX 3HAHUIM;

—MHHTEpeC K MPAKTHYECKOMY U3YIEHHUIO MPOPECCHi, CBI3aHHBIX C (H3UKOM.
IKonozuueckoe gocnumanue:

—OpHEeHTalMsI Ha NpUMEHEeHUe (U3MYECKUX 3HAHWI JJIsl pelieHusl 3aja4 B o0JIaCTH OKpYXKAIoLIeH Cpejbl, IIaHUPOBAHUS
TIOCTYTIKOB M OLEHKH X BO3MOYKHBIX TTOCJICACTBHH JJIsl OKPYXKAIOIIEeH Cpebl;

—O0CO3HaHKe II100aILHOTr0 XapaKkTepa SKOJIOrHYECKUX MPo0JIeM | MyTel MX PeleHUs..
Aoanmauua odyuarouezoca K U3MeHAIOUWUMCA YCI0GUAM COUUATLHOIL U NPUPOOHOUL CPeObl .

—TIOTPEOHOCTh BO B3aUMOJICHCTBUM TPU BBINOJIHEHWH WCCIIEOBA- HUM M MPOEKTOB (DM3UUECKOH HANpaBICHHOCTH,
OTKPBITOCTh OIBITY U 3HAHUAM JPYTHX;

—TIOBBILIEHHE YPOBHS CBOEH KOMIICTEHTHOCTH 4epe3 MPAaKTH4e- CKYIO JeATEIbHOCTD;

—TO0TpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHMH, B TOM 4Hucie (Op- MyIUPOBAaTh HIEH, MOHATHS, TMIOTE3Bl 0 (PU3NUECKHX
00BEKTAX U SBJICHUSX,

—O0CO3HaHKE JIEPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 007acTH (DU3UKH;

—IUTAaHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETECHUH HOBBIX (PU3U- YECKUX 3HAHHMIA;

—CTpeMJICHHE aHAIM3UPOBATh U BBIABILATH B3aUMOCBSI3H IIPUPO- JIbI, OOIIECTBA U SKOHOMHKH, B TOM YHCIIE C UCHOJIb30BaHUEM
(bu3nUeCcKUX 3HAHWI;

—OIICHKA CBOUX JIEHCTBUI ¢ YIETOM BIHSHUA HA OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX TIIO0ATBHBIX MTOCIEICTBHA.

METAMNPEOMETHbIE PE3Y/IbTATbI

YHuBepcanbHble NO3HaBaTe ibHble ,CI,eVICTBMFI

Bba3zoevie nocuueckue oeiicmeus .



—BBISBIISITH M XapaKTEPH30BATh CYIICCTBEHHBIC MPU3HAKU 00BEK- TOB (SIBICHUI);

—YyCTaHABJIMBATH CYIECTBEHHBIN MPU3HAK KIACCU(PUKALINH, OCHO- BaHHS U1l 0OOOIICHHUS U CPaBHEHHUS;

—BBISBIIATh 3aKOHOMEPHOCTH W MPOTHBOPEUHsI B paccMaTpuBae- MbIX (DaKTax, AaHHBIX U HAOJIOJICHUAX, OTHOCSIIUXCS K
(bU3UYECKUM SIBJICHHSM;

—BBISABIIATh TPUYHHHO-CIICJICTBEHHBIC CBS3M INPU HM3YYCHHUHM (U3U- YECKUX SIBICHHHA M TIPOIIECCOB; JeNaTh BBIBOJBI C
HCTIONB30BaHUEM JICYKTHBHBIX M HHAYKTHBHBIX YMO3AKITFOUCHHH, BBIIBHIATh TMIIOTE3bI O B3aUMOCBS3SIX (DU3MUESCKHX
BENTUUYKMH, —CAMOCTOSTENIbHO BBIOUPATh CHOCO0 pelieHust yueOHOH ¢Qusnue- ckoil 3amaun (CpaBHEHHE HECKOIbKHX
BapUAHTOB PEILCHUS, BHIOOP HAHOOIEe MOIXO/SIIEr0 ¢ YUETOM CaMOCTOSATETBHO BBIICICHHBIX KPHUTEPHER).

KBazosvie uccnedosamenvckue oeiicmeus .

—HCIONB30BaTh BOMPOCH! KAK HCCIIEMOBATENBCKAN HHCTPYMEHT MO3HAHUSE,

—TIPOBOAUTL TI0 CaMOCTOSATEIBHO COCTAaBJIEHHOMY IIJIaHY OIIBIT, HE- CIIOXKHBIN (bH3H‘IeCKHﬁ OKCIICPHUMCHT, HC6OJ'II)I_HOC
uccieoBaHue (PU3MIECKOTO SBICHUS;

—OLIEHNBATh Ha IPIMEHUMOCTb M JOCTOBEPHOCTH HH(POPMALIMIO, MOITYYEHHYIO B XO/I€ UCCIIEA0BAHMS MM SKCIICPHMEHTA,;

—CaMOCTOSATEIIbHO (POPMYJIMPOBATh OOOOIEHMSI W BBIBOJBI 110 pPe- 3yJdbTaTaM IPOBEAEHHOIO HAOIIO/ICHHS, OIIbITa,
HCCIIeI0BaHMS;

—TpPOTrHO3UPOBATH BO3MOJKHOE JAaibHeiIIee pa3BUTHE (U3MYECKUX IIPOLECCOB, a TAKXKE BBIIBUIATH MPEIIIOIOKEHUS 00 MX
Pa3BHUTHH B HOBBIX YCIIOBUSIX U KOHTEKCTax. Paboma ¢ ungpopmayuei:

—TIPUMEHATH Pa3IMYHbIE METOJbI, HHCTPYMEHTHI U 3alpochl NP IOMCKE M O0TOOpe MH(OPMALMU WIM JaHHBIX C Y4ETOM
MIPEUIOKEHHOHN y4eOHOH (r3uuecKoi 3a1a4u;

—aHaJINU3UPOBATh, CHCTEMATH3UPOBATh H MHTEPIPETHPOBATH HH- (POPMALIUIO PA3IMYHBIX BUIOB M ()OPM MpEICTaBICHHS;

—CaMOCTOSTEFHO BBIOMPATh ONTHUMANBHYIO (OpMYy IpeicTaBiie- HUS MHPOPMALUK W WIIIOCTPUPOBATH PeIlaeMble 3aJadud
HECIIOXKHBIMH CXEMaMH, JHarpaMMaMu, HHOHM rpaduKoil 1 nX KOMOMHAIUSIMU.

YHuBepcanbHble KOMMYHUKATUBHbIE lCI,EI\/'ICTBI/I}'-I

Oowenue:.



—B XO0Jie 00CYXJIeHnsI y4eOHOro MaTepHana, pe3yabTaToB J1abopa- TOPHBIX PaOOT U MPOEKTOB 3a/1aBaTh BOIPOCHI 110 CYIIECTBY
0o0Cy)KIaeMol TeMbl M BBHICKA3bIBaTh HJICH, HAIlEJICHHbIE Ha pEIICHHE 3aJadd M IIOJUIepXKaHUE OJaroKenaTeIbHOCTH
0OIIEeHHS;

—COIOCTaBJISITh CBOM CYXKJICHHUSI C CYKACHHSIMH APYTMX YYacTHH- KOB JMajora, OOHapyKHWBaTh pa3inide M CXOJICTBO
MO3UIIUH;

—BbIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

—ITyOJIMYHO MPEACTABIISATH PE3YJAbTATHI BHIIOIHEHHOT'O (PU3NYECKO- T'0 OMbITa (IKCHEPUMEHTA, UCCIISJOBAHHUS, TIPOCKTA).
Coemecmuasn deamenvrnocms (compyoHuuecmeo):

—TIOHMMaTh W HCIIOJb30BaTh MPEHMYIIECTBA KOMAaHAHOW M WMHAW- BHIYallbHOH pabOThl MpU PELIeHUH KOHKPETHOM
(dusrueckoii IpoodIeMbI;

—IpUHUMATL LECIIU COBMECTHOM JACATCIIBHOCTHU, OPraHU30BbIBATH ﬂeﬁCTBHH no eé JOCTUIKCHHIO: PACIIPCACIATL POJIn,
00CYKIaTh MPOIIECCHI U PE3YJIbTaThl COBMECTHON paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

—BBIIOJIHATH CBOIO 4YacThb paOOThl, JOCTUrast KaueCTBEHHOI'O pe- 3y/lbTaTa MO CBOEMY HANPaBICHHIO U KOOPIUHUPYS CBOU
JeHCTBHSA C APYTHMH WICHAMU KOMaHIIbI;

—OLIEHMBATh KAyeCTBO CBOEr0 BKJIaJa B OOWMH MPONYKT IO KpUTE- PHUSIM, CaMOCTOSTENIBHO C(HOPMYIUPOBAHHBIM
y4aCTHUKaMH B3aUMOJCHCTBHS.

YHuBepcanbHble perynatmsHble LI,eVI cTBnA

Camoopzanuzayusa:

—BBISBIIATB IPOOJIEMBI B )KU3HEHHBIX U YHEOHBIX CHTYaLUsIX, TPe- OYIOIIHNX IS peieHust (GHM3MIeCKUX 3HAHUM;

—OpPUEHTHPOBATHCS B Pa3IMYHBIX [TOAX0NAX IPHHITHA PelIeHnil (MHAWBUIYaJIbHOE, IPUHATHE PELICHHs B TPYIIe, IPHHATHE
PpeIIeHHI TPYIIIoN);

—CaMOCTOSITENIEHO COCTABIJIATH aJrOPUTM pEIeHUs (GM3MYECKOH 3aJadd WM IUIaHA UCCIICNOBAHUS C yYETOM MMEIOIIHXCS
pECYpCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IPelIaraeMble BApUAHTHI PEIICHHIA;

—neaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 3a pemtenne. Camokonmpons (pedhnexcus):



—TaBaTh aJICKBAaTHYIO OIICHKY CUTYAIlUH W TpeJIaraTh IIaH e u3- MCHCHUS,

—OOBSACHATH IPUIUHBI JOCTIKCHUS (HEIOCTIDKEHISI) Pe3YIIBTATOB JACATCIFHOCTH, TaBaTh OLCHKY PUOOPETEHHOMY OITBITY;

—BHOCHUTh KOPPEKTHBBI B JCATCIHHOCTH (B TOM YHCIIC B XOJ BBINOJ- HEHHs (PU3UYCCKOTO HCCICIOBAHUS WM MPOCKTA) Ha
OCHOBE HOBBIX 00CTOSITEIILCTB, H3MCHUBIIIMXCS CUTYAIlUH, YCTAHOBIICHHBIX ONMIHOOK, BOZHUKIIIUX TPYIHOCTEH;

—OLICHUBATh COOTBETCTBHE PE3Y/IbTATA LEIH U YCIOBUSIM. IMOUUOHATNbHBLIL UHMETIEKM

—CTaBUTH ceOs1 HA MECTO APYroro YeIOBeKa B XOJIE CIIOpa WU JUC- KyCCHHM HA HAYYHYIO TEMY, TOHUMATh MOTHUBBI, HAMCPCHUS
U JIOTHKY JPYTOro.
Ilpunamue ceoa u opyzux:

—TIpU3HABATh CBOE MPaBO Ha OMIMOKY NpH pelleHnr (PU3NUECKUX 3aJ[ay WM B YTBEPIKACHHUSIX Ha HaYYHbIE TEMbI U TAKOE JKE
IpaBo JIpyroro.

MPEOMETHbIE PE3Y/IbTATDI

7 Khacc

[IpenmeTHble pe3yIbTaThl HA 0A30BOM YPOBHE JOIDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y O0YYAIOLIIUXCS YMEHUIL:

—MHCIOJIb30BaTh MOHATHA: (PU3MUECKHE M XMUMHUYECKHE SBICHUS; HAOJIONCHUE, YKCIIEPUMEHT, MOAEIb, TUIOTe3a; SIUHUIIbI
(¢U3MYecCKHX BENMYMH; aTOM, MOJIEKYJla, arperaTHble COCTOSIHMS BemlecTBa (TBEpHOE, JKUIKOE, TIa3000pa3Hoe);
MEXaHHYECKOe [BIKEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE, NPSMOJIMHEHHOE), TPaeKTOpHs, PaBHOACHCTBYIOLIAs CHII,
nedopmanust (ynpyras, IiacTHIecKas), HEeBECOMOCTb, COOOIIAIOIINECS COCY/IbL;

—pa3nuuate sBieHUs (IudQy3us; TEIIOBOE NBIKEHHE YaCTHI[ Be- IIECTBA; PABHOMEPHOE IBIDKEHHE, HEepaBHOMEPHOE
JIBIDKEHUE; NHEPLHS; B3aMMOJICHCTBUE TEJT; paBHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHOM OChIO BpALEHNs; Iiepeada JaBICHUs
TBEPABIMH TENIAMH, KHUAKOCTAMH H razaMu; aTMocepHoe JaBJIeHHe; TIaBaHUe Tell; IIPEBPALCHNs MEXaHHIECKOW YHEPTHH)
TI0 OITMCAHHIO X XapAaKTEPHBIX CBOMCTB M Ha OCHOBE OITBITOB, JEMOHCTPHPYIOIINX JaHHOE (PH3HYECKOE SBICHUE;

—pacro3HaBaTh NPOSBICHHE H3YYCHHBIX (DM3MYECKHX SBICHUH B OKPYKAIOIIEM MHpE, B TOM 4YHCiIe (pU3NUECKHUE SBJICHHS B
TPUPOJIE: TPUMEPBl IBIKECHHS C PA3IUYHBIMU CKOPOCTSMH B JKUBOM M HEKHBOW NMpPUPOAE; NCHCTBHE CHIIBI TPEHUS B



TIPUPOJIE ¥ TEXHHKE; BIMSIHUE aTMOC(EPHOr0 AaBJICHUSI HA )KUBOW OpPraHM3M; IUIaBaHWE PBIO; PhIYary B TEJE YENIOBEKA; MPH
9TOM TIEPEBOIUTH MPAKTHYECKYIO 331ady B y4eOHYIO, BEIICISTH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH (DH3MUECKUX SIBIICHUN;
—OITUCHIBATh M3YYCHHBIE CBOWCTBAa Tel W (DU3MUECKUE SIBJICHHS, HC- IMOJNB3Ys (DM3NUECKHE BEIMYMHBI (Macca, O0BEM,
IUIOTHOCTb BEILECTBA, BPEMsl, IIyTh, CKOPOCTb, CPEAHSAS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Tejla, CHUila TPEHNs,
JaBieHue (TBEPHOro Tela, XKUAKOCTH, ra3a), BBITAJIKMUBAIOIIAS CHJIA, MEXaHHYecKas pabdoTa, MOIIHOCTb, IUIEYO CHUIIBL,
MOMEHT CHJIBbI, KOO(QHUIIMEHT TOJIE3HOT0 JICHCTBUS MEXaHU3MOB, KHHETUYECKAsl M IMOTEHIIMANIbHASI SHEPTHs); IPU ONHCaHUU
MIPaBUIILHO TPAKTOBATh (PM3MYECKHHA CMBICT MCIOJIb3YEMbIX BEIUYUH, MX 0003HAUYEHHS W eIUHUIIBI (PU3NYECKUX BETUYUH,
HaXOJHUTh (OPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (HU3MYECKYIO BEIMYMHY C JPYIMMHU BEJIMYMHAMH, CTPOHTH TI'paduUKH

N3 YYCHHBIX 3aBUCUMOCTEN (bI/ISI/I'-I€CKI/IX BCIIMYHMH,

—XapaKTepu30BaTh CBOMCTBA Tel, (PM3MYECKHE SIBJICHHS M IPOLEC- Chl, UCIOJB3Ysl TpaBHia CIOXKEHHsS CHJI (BIOJb OIHOM
npsiMoit), 3akoH ['yka, 3akoH Ilackais, 3akoH ApxuMena, NPaBWIO pPaBHOBeCHs pblyara (OJIOKa), «30J0TOE MPaBUIION
MEXaHUKH, 3aKOH COXPAHEHHs MEXaHUYECKON YHEPTUH; P 3TOM J1aBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3aIllUCHIBATh
€ro MaTeMaTH4ECKOE BBIPAKEHNUE;

—O00BsCHATh (PU3MUECKHE SBICHHSA, INPOLECCHl M CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE CHTYallMd NPaKTHKO-
OPHEHTHPOBAHHOI'O XapaKTepa: BbUIBISATH MPUYUHHO-CIIEC/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOrMYecKux
IIaroB C ONOPOH Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3UUECKHX SBICHUH, (PM3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

—pemarts pacuy€THbIe 3a4a4n B 1—2 HEHCTBUS, UCIIONB3YS 3aKOHBI M (POPMYJIbI, CBS3BIBAIOIINE (DM3MYECKUE BEIMYMHBI: Ha
OCHOBE aHaJM3a YCIOBUS 3aJayd 3alUChIBATh KPaTKOE YCJIOBHE, IOACTABIATH (M3MYECKUE BEIMYMHBI B (OPMYIBI H
MIPOBO/INTH PACUEThl, HAXOAUTH CIIPABOYHBIE JAHHBIC, HEOOXOAWMBIC ISl PELICHWs 3ajady, OIEHHBATH PEATUCTUIHOCTD
MOTYYEHHOW (PU3UUECKOM BEITUUUHBI,

—pacno3HaBaTh NPOOIEMBI, KOTOPHIE MOYKHO PEIINTh IPH IMOMOIIM  (PU3NYECKHX METOAOB; B ONHCAHUHM HCCIIEJOBAHUS
BBIJIETISITE MTPOBEPSIEMOE TIPEATIONIOKEHNE (TUTIOTE3Y), PA3INYaTh W MHTEPIPETHPOBATH TOMYICHHBIH pEe3ynbTaT, HaXOANUTh
OIIMOKH B XOJI€ OTIBITA, JIENIATh BBIBOBI TTO €T0 PE3yabTaTaM;



—TIPOBOJIUTD OIIBITHI IT0 HAOIIOCHNIO (PU3NUYECKUX SIBICHUN WM (U3MUECKUX CBOMCTB Tel: (pOpMYINpPOBATH IPOBEPsEMbIC
TIPEANIOIOKEHHS, COOMpaTh YCTAaHOBKY W3 IPEIJIOKEHHOrO O00OpYHIOBaHMS, 3alMChIBATh XOJ ONBITa M (OPMYIHPOBATH
BBIBOJIBI;

—BBINOJHATH NPSIMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEéMa, CHIIBI U TEMIIEPaTyphbl C HCIIOIb30BAHUEM
AHAJIOTOBBIX M IM(POBBIX MPHUOOPOB; 3aIMKCHIBATH MOKA3aHUSI NMPUOOPOB C Y4ETOM 3a/laHHOW aOCOJIOTHOW IOTPEIIHOCTH
HM3MEpEHUil;

—TIPOBOJIUTD UCCJIEIOBAHHE 3aBUCHUMOCTH OJTHOM (PM3MYECKOW Be- JIMUMHBI OT JIPYrod ¢ MCIOIBb30BAaHUEM MPSIMBIX H3MEPEHHIH
(3aBHCHMOCTH ITyTH PaBHOMEPHO ABMXKYILErOCs Tela OT BPEMEHHW JIBIIKEHHMS TeNa; CHJIbl TPEHUS CKOJBKEHUSI OT CHJIBI
JIaBJICHUSI, KauecTBa 00paOOTKM MOBEPXHOCTEH TeJd W HE3aBHCHUMOCTH CHJIBI TPEHHs OT IUIOMIAJAN CONPHUKOCHOBEHUS TEl,
CHJIBI YIIPYTOCTH OT YJUTMHEHHsI MPYXXHHBI;, BBITAJIKUBAIOIIEH CHJIbI OT 00BbEMa MOTrpy:KEHHOW YacTH Teja M OT IUIOTHOCTH
KHUJKOCTH, € HEe3aBHCHMOCTH OT IUIOTHOCTH Teja, OT IJIyOWHBI, Ha KOTOPYIO TIOTPY>KEHO Tello; YCIIOBWII TUIaBaHMS Ted,
YCIIOBUM paBHOBeCHs pblyara W OJIOKOB); y4acTBOBAaTh B IUIAHWPOBAHMH Y4eOHOrO MCCIICIOBaHUS, COOMpATh YCTAHOBKY M
BBITIOJIHATH M3MEPEHUS, CIIeys IPEUIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTAaThl MOMYYEHHON 3aBUCUMOCTH (DU3HIECKHX
BEJIMYMH B BUJIE IPEUIOKEHHBIX TaOIHI] U IPpa)MKOB, J1eTaTh BEIBOABI IO PE3yIbTaTaM HUCCIESIOBAHUS;

—TPOBOAUTH KOCBEHHBIE H3MEPEHNU (PU3NUECKUX BEIMYMH (IUIOT- HOCTH BEILECTBA JKUIKOCTH M TBEPAOIO TENa; CHIa TPECHUSI
CKOJIB)KEHUS; JABJICHUE BO3/yXa; BBHITAIIKUBAIOIIAS CUJIA, NEHCTBYIOIAs Ha IOrPYKEHHOE B KHUAKOCTH TEJO; KO3(D(PHUIIMEHT
TI0JIE3HOT'O JEHCTBUS IPOCTBIX MEXaHU3MOB), CIEAYS MMPEUIOKEHHON HHCTPYKIMU: [P BBIIOJHEHUH M3MEPeHUH coOUpaTh
9KCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUHMCIIATH 3HAUCHHE HCKOMOM BEJINYNHBI;

—Cco0roIaTh MpaBIiIa TEXHUKA 030IaCHOCTH MPH paboTte ¢ 1a00- paTOpHBIM 000PYIOBAHHEM;

—YyKa3bIBaTh MPUHIUIBLI ASHCTBHS MPHOOPOB M TEXHHUECKHX YCTPOMCTB: BECHI, TEPMOMETp, TUHAMOMETD, COOOIIAFOIIHECS
cocyzbl, 6apoMeTp, phIdar, MOABMKHBINA W HETTOJBIKHBINA 00K, HAKJIOHHAS! INTOCKOCTH;

—XapaKTepU30BaTh MPHUHIMITE JEHCTBUS N3yYEHHBIX TPUOOPOB ¥ TEXHHUUYECKUX YCTPOMCTB C OMOPOH HA WX ONMUCAHUA (B TOM
YHcie: TOAUIMITHUKH, YCTPOWCTBO BOJONPOBOJA, THAPABINYECKHH IPECC, MAaHOMETpP, BBICOTOMEp, MOPIIHEBOH Hacoc,
apeoMeTp), HCIOJb3Ys 3HAHUS O CBOWCTBAX (PM3NUECKUX SBIECHUH M HEOOXOMMBbIEe (PU3NUECKHUE 3aKOHBI 1 3aKOHOMEPHOCTH;



—IIPUBOANTH IIPUMEpBl / HaXOAWTh MH(OPMAIMIO O TMpUMepax IPaKTHUECKOrO0 HCIIONb30BaHM (DU3UUECKUX 3HAHUN B
TIOBCETHEBHOW JKM3HU [UIsi oOecrieueHus 0e30MacHOCTH TP OOpaIleHWH ¢ MPHOOpPaMU M TEXHUYECKHMH YCTPOHCTBAMH,
COXpPaHEHHs 310POBbs U COOJIIOAEHUS HOPM 3KOJIOTMYECKOIr0 IIOBEJICHNUS B OKpYKaloLel cpene;

—OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(OpMAIMU B ceTH MHTEepHET B COOTBETCTBUM C 3aJaHHBIM MOMCKOBBIM 3aIlpOCOM, Ha
OCHOBE MMEIOIIMXCSl 3HAHUH W MYyTEM CPAaBHEHWS PA3JIMYHBIX HMCTOYHHWKOB BBIACIATH WMH(OpMAIMIO, KOTOpas SBISIETCS
MIPOTUBOPEUHMBON MII MOXET OBITh HEIOCTOBEPHOM;

—MWCIIONIb30BaTh TIPH BBINOJIHEHWM Y4YEOHBIX 3aJlaHWil HAay4dHO-TIO- MYJSIPHYIO JIMUTEpaTypy (QH3MYECKOro COJepIKaHus,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTh MHTepHeT; BiaaeTh NpuéMaMH KOHCIIEKTHPOBAHMS TEKCTa, TPEeoOpa3OBaHUsI
UH(OPMALIUK U3 OIHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBbIC KpaTKHE IMUCbMEHHbIE M YCTHBIE COOOIIe- HHsI Ha OCHOBE 2—3 WMCTOYHUKOB HH(pOpMAIUH
(U3MUECKOro coziepKaHusl, B TOM YHCIIE IYOJIMYHO JIeNaTh KPAaTKUE COOOIICHUS O pe3yibTaraXx MPOEKTOB WM Y4eOHBIX
WCCIIEIOBAaHUN; TIPU ATOM TI'PAaMOTHO MCIIOJIb30BATh W3YYCHHBIM MMOHATHUHBIN anmapar Kypca (U3UKH, CONPOBOXKAATH
BBICTYIIJICHUE TIPE3EHTALUEN;

—TIpH BBHIIOJHEHUH Y4YEOHBIX IPOCKTOB M HCCIEIOBAaHUI pacmpene- JATh O0A3aHHOCTH B IPYMIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJa4aMM, CICOUTh 32 BBINOJHEHHWEM IUIaHa ACHCTBUH, aJeKBaTHO OLCHUBATH COOCTBEHHBIH BKJIAA B
JEATENBHOCTD TPYIIIBI; BEICTPAUBATE KOMMYHUKATUBHOE B3aMMOJEHCTBHE, YUUTBHIBAsI MHEHHE OKPYXKAIOIIUX.

8 Knacc

[IpenmerHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00YHAIOMINXCST YMEHUH:
—MNCIIONB30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYN, TETJIOBOE JABWKEHHE aTOMOB M MOJIEKYJN, arperaTHbIC COCTOSHUS
BEILECTBA, KPUCTAIUIMYECKUE U aMOp(HBIE Tella, HACHIIICHHBIH N HEHACHIIICHHBIH Iap, BIAKHOCTh BO3/yXa; TEMIIeparTypa,
BHYTPEHHSSI SHEPTHs, TEIUIOBOM [BUTATENb; 3JIEMEHTAPHBIA JIEKTPUUIECKUH 3apsil, MMEKTPUIECKOE TOJe, MPOBOJHUKHU U
JIMJIEKTPUKH, TOCTOSTHHBIN JIEKTPUIECKUI TOK, MATHUTHOE T10JIE;
—pa3nuyaTh SBJIEHHS (TETMJIOBOE PACIIMPEHNE/CKATHE, TEIJIONe- pefayda, TEIUIOBOE PABHOBECHE, CMAUNBAHNE, KATMILIIPHBIC
SIBIICHWSI, HCHApeHue, KOHJAEHCAIWs, IUIaBJICHWE, KpHUCTAJUIM3anms (OTBEp/EBaHWE), KWIEHWE, TeIUIoneperada



(TEenyI0NpPOBOHOCTD, KOHBEKILUS, H3JIydeHHE); AJICKTPH3aLUs Tell, B3aUMOJCHCTBHE 3apsi/ioB, JECHCTBHUS DIIEKTPHIECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBHE MAarHUTOB, JACHCTBHE MAarHUTHOTO IO HAa MPOBOJHHMK C TOKOM,
9JIEKTPOMArHUTHAs UHIYKIUSI) TI0 ONMCAHUIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHPYIOIINX JaHHOE
(usnyecKoe sSBICHHE;

—pacno3HaBaTh MPOSIBJICHUE N3YYCHHBIX (DM3MUYECKUX SIBICHHH B OKPYKAIOIIEM MHUpE, B TOM YHCIE (U3UUYECKHE SIBICHUS B
TIPUPOJIE: TIOBEPXHOCTHOE HATSHKEHHE M KAIMJUISIPHBIE SIBICHUS B MPHPOJAE, KPUCTAJUIBI B mpupoje, uanydenue CorHia,
3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl, 0Opa30BaHUE POCHL, TyMaHa, UHEsl, CHETra; JIEKTPUUECKUE SABICHUS B aTMocdepe,
AJIEKTPUUYECTBO KHMBBIX OPraHW3MOB; MAarHUTHOE IoJjie 3eMITH, Jpeid MomocoB, pojb MarHUTHOTO TOJS JUISl JKU3HH Ha
3emiie, TONSPHOE CHSIHUE;, IPHU O3TOM TIEPEBOJIUTh NPAKTHUYECKYIO 3a7ady B Yy4eOHYIO, BBIICHSATh CYIIECTBEHHbIE
CBOMCTBa/NpU3HAKH (DPU3UUECKUX SIBICHHH;

—OITUChIBATh M3y4YCHHbIC CBOWCTBA TeNl W (DU3MUYECKUE SIBICHUS, HC- TOJb3ys (HU3MYECKUEe BEJIMYMHBI (Temmeparypa,
BHYTPEHHSS SHEPrHs, KOIMYECTBO TEIUIOTHI, YIeIbHAs TEMJIOEMKOCTh BELIECTBA, yIENbHAs TEIUIOTA IUIABICHHS, YeIbHas
TemnoTa NapooOpa3oBaHus, yaelabHas TEIUIOTa CrOPaHKs TOIUIMBA, KO3((HIIMEHT MOJIe3HOro JeHCTBUS TEIIOBOM MallHHEbI,
OTHOCUTENbHAs BJIQKHOCTH BO3JyXa, JJIEKTPUYECKHH 3apsl, CHJIa TOKA, SJIEKTPUYECKOe HAIPSHKCHUE, CONPOTUBIICHUE
MPOBOJIHUKA, YEIbHOE COIPOTHUBIICHHE BELIECTBA, Pab0oTa M MOLIHOCTD JIEKTPUYECKOTrO TOKA); PU OMHMCAHUM MPABUIBHO
TPAKTOBAaTh (DPU3MUECKHH CMBICI HCIIOIb3YEMBIX BEJIUYMH, OOO3HAUEHHS M eIUHHULBI (M3MYECKUX BEIMYMH, HAXOIUTH
(GOopMyIBl, CBA3BIBAIONIME JaHHYIO (DU3MYECKYI0 BEIMYHMHY C IPYTUMH BEIMYMHAMH, CTPOUTH IpadUKH H3ydEeHHBIX
3aBUCUMOCTEH (QU3MUECKUX BEJIUYHH;

—XapaKTepU30BaTh CBOWCTBa TeJN, (DM3HYECKUE SIBICHHS M TPO- LECCHI, HCIOIb3Ys OCHOBHBIC IMOJOXKEHHS MOJICKYISIPHO-
KUHETHYECKOH TEOPUH CTPOCHHS BELIECTBA, IIPUHIIUIT CYIIEPIIO3UINY 1oJIeil (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUS
3apsia, 3akoH OMa 11t ygacTka 1enu, 3akoH J[xoyns—JleHna, 3akoH COXpaHEHHS SHEPTUH; IIPH 3TOM JaBaTh CIOBECHYIO
(OpMYITMPOBKY 3aKOHA M 3AIIMCHIBATh €TI0 MATEMATHYECKOE BBIPAKEHHUE;

—O0BSICHATh (PU3NYECKUE MPOLECCHl M CBOMCTBA TEJN, B TOM YHCIE M B KOHTEKCTE CUTYaLMid NPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABISATH IPHYMHHO-CIIEACTBEHHBIC CBSA3H, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKHX IIATrOB ¢ ONOpoi Ha 1—2
M3yYCHHBIX CBOWCTBA (PM3NUECKUX SBJICHMH, (PM3NIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEIH;



—pemath pacy€THBIC 3a/aui B 2—3 JIEWCTBHS, MCHONB3Ys 3aKOHBI ¥ (DOPMYJIBI, CBS3BIBAIONINE (PM3MUECCKUE BEIUYMHBI: Ha
OCHOBE aHaJlM3a YCJIOBUS 3a/JayM 3alMChIBATH KPATKOE YCJIOBHE, BBIABIATH HEJOCTATOK JAHHBIX JUIS pEIICHUs 3ajaui,
BBIOMpATh 3aKOHBI U (POPMYITBI, HEOOXOMMBIE JUIsl €€ PEeIIeHHUs], IPOBOAUTH PACUEThl M CPABHHUBATH ITOIYYEHHOE 3HAUCHUE
(U3MUECKOl BETMUUHBI C I3BECTHBIMU JTAHHBIMU;

—pacno3HaBaTh MNPOOJEMBI, KOTOPbIE MOXHO PpEIIUTh IPH IOMOHIIM  (M3MYECKUX METONOB; HCIONIB3YS OIHCAaHHUE
HCCIIEIOBAHMs, BBIJEIATH IMPOBEPSIEMOE MPEANON0oKEHHE, OLEHNBATh MPABUIBHOCTh MOPSAAKA MPOBEACHUS MCCIEI0BAHMA,
JieTIaTh BBIBOJIBI;

—TIPOBOJIUTH ONBITHI 1O HAOMIOJCHUIO (U3MYECKUX SIBICHUH WM  (U3UUECKUX CBOMCTB Tell (KamMUISIPHBIC SIBJICHUS,
3aBHCHMOCTb JIABJICHHUS BO3/lyXa OT €ro 00bEMa, TeMIeparypbl; CKOPOCTH MPOLIecca OCThIBAHMS/HATPEBAHUSI TPU U3ITYYCHUH
OT I[BETa M3JIy4aloNIei/TorIonarnell MOBEpXHOCTH; CKOPOCTh UCTIAPEHHS BOJIBI OT TEMIEPATYPhI KUJIKOCTH U TUIOMIAAH €€
MOBEPXHOCTH; DJIEKTPU3AIUS TeT M B3aUMOJACHCTBHE 3JIEKTPUUYECKHUX 3apsA0B; B3aUMOACHCTBHE MOCTOSHHBIX MAarHHTOB,
BU3YyaJIn3allis] MAarHUTHBIX I10JEH MOCTOSIHHBIX MarHWUTOB; JEHCTBUsSI MarHUTHOTO TOJIS HAa NPOBOJHUK C TOKOM, CBOICTBa
9JICKTPOMAarHuTa, CBOICTBA OJIEKTPOIBHUIATENsT IIOCTOSHHOIO TOKa): (DOPMYJIMPOBATH IPOBEPSEMbIC IMPEANONIOKEHHS,
cobupaTh YCTAaHOBKY U3 MPEUIOKEHHOI0 000PYIOBAaHHUS; OMUCHIBATh X0/ ONBITA M ()OPMYJIUPOBAThH BHIBOBI;

—BBINOJHATh MPSMBIE W3MEPEHUS] TEMIEPaTypbl, OTHOCUTEIBHOM  BIAXXHOCTH BO37yXa, CHJbl TOKA, HANPSKEHUS C
UCIIONB30BAaHUEM aHAJIOTOBBIX IPHOOPOB U JaTYMKOB (PM3UUECKUX BEJIUYMH; CPABHUBATH PE3YAbTAThl M3MEPEHHH € y4ETOM
3aJIJaHHON a0COMIOTHOM MOTPEIIHOCTH;

—TPOBOAUTH UCCIICJOBAHNE 3aBUCUMOCTH OJHON (DM3HYECKOH Be- IMYMHBI OT IPYroi ¢ MCHOJIB30BAaHUEM IPSIMBIX H3MEpEHHUIT
(3aBHCHMOCTB COTIPOTHBJICHUSI NPOBOAHUKA OT €T0 JJIMHBI, TIOMAAN TOMEPETHOr0 CEYCHUS U YIEIBHOTO CONPOTHUBIICHUS
BEIlECTBA IPOBOAHHUKA; CHJBl TOKA, HIYIIEr0 4Yepe3 IPOBOIHMK, OT HANPSHKECHHS HAa MPOBOJHMKE; HCCIET0BAHUE
TIOCJIEIOBATENIFHOTO 1 TApAJUIENbHOTO COSIMHEHNH MPOBOJHHUKOB): IUIAHMPOBATh HCCIIENOBAHUE, COOMPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHMs, CIEAys INMPEATOKEHHOMY IUIaHy, (PMKCHPOBATh PE3yIbTaThl TOMYYCHHOH 3aBHCHMOCTH B BHJIE
TaOHIL ¥ TPa(UKOB, AETaTh BEIBOIBI IO PE3YIIbTaTaM HCCIICIOBAHNS;



—TIIPOBOUTh KOCBEHHBIC W3MepeHHs (u3myecknx BenwdnH (yIelb- Has TEIUIOEMKOCTh BCIECTBA, COIMPOTHUBIICHHE
MIPOBOJTHHKA, paboTa W MOIIMHOCTh 3JCKTPUYECKOTO TOKA): IUIAHUPOBATh HM3MEPCHUS, COOMpPATh AKCIICPUMEHTAIHHYIO
YCTaHOBKY, CIIEIys IPEITOKCHHON HHCTPYKIIMH, ¥ BBIYHCIIATh 3HAUCHUC BEITMYIHEI,

—Cco0JIroIaTh MPaBIIa TEXHUKA 0€30IIACHOCTH MPH padboTe C 1a00- paTOPHBIM 000PYIOBAHHEM;

—XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YYCHHBIX MPHOOPOB M TEXHHUCCKHX YCTPOHCTB C OMOPOW HA WX OMHCAHUS (B TOM
YHCJIe: CHUCTEMa OTOIUICHUSI JIOMOB, THIPOMETp, MapoBas TypOWHA, aMIIepMETp, BOJIBTMETp, CUETUYMK 3SJICKTPHUCCKOU
SHEPIUH,  DJICKTPOOCBETHUTENIbHBIC  MPUOOPHI,  HArpeBaTEIbHBIC  SJICKTPONPUOOPHI  (MPUMEPBI),  IJICKTPHUCCKHUEC
MIPEIOXPAHUTENN; SJICKTPOMATHUT, 3JICKTPOJBUraTeb MOCTOSHHOIO TOKA), WCIONB3Ys 3HAHHS O CBOMCTBAaX (DU3MUYCCKUX
SIBJICHUI ¥ HE0OX0MMble (PU3nUecKre 3aKOHOMEPHOCTH;

7paCl'l03HaBaTb HpOCTI)Ie TEXHUYCCKHUEC yCTpOﬁCTBa u I/ISMCpI/ITCJ'IB- HBIC l'[pI/I60pI)I 10 CXeMaM U CXEMATHUYHBIM pHCyHKaM
(PKUJIKOCTHBIN TEPMOMETp, TEPMOC, TICHUXPOMETP, TUTPOMETP, IBUraTellb BHYTPEHHErO CrOpPaHUsl, 3JIEKTPOCKOI, PEocTar);
COCTaBIIATH CXEMBI ANEKTPUYECKUX LENeH C MOCIEeI0BATEIbHBIM M MapajIeIbHbIM COCIMHEHHEM 3JEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYEHHUSI SJIEMEHTOB JIEKTPHUECKUX IIETIei;

—IPUBOAUTH IPUMEPHI/HAXOAUTh WH(OPMAIMIO O TpHMEpax MpakK- THUYECKOTO HCIIOIb30BaHMsl (H3MYECKUX 3HAHUI B
TIOBCETHEBHOW JKM3HH JUIsi oOecrieueHus: 0E30MacHOCTH MPHU OOpaleHUH ¢ MPUOOpPaMU M TEXHUYECKMMHU YCTPOHCTBAMH,
COXpaHEHHsI 3/I0POBbsI U COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 MOBENICHUS B OKPYXKAIOIIel cpeie;

—OCYIIECTBISITh TIOMCK MHPOPMAILUK (U3UYECKOr0 COJepiKaHusl B ceTh VHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUKI U TYTEM
CpaBHEHUsI JIOMOJHUTEIBHBIX NCTOUYHHKOB BBLICISATH MHPOPMAIMIO, KOTOPAs SIBISICTCSI IIPOTHBOPEUMBOIN MIIM MOXKET OBITH
HEZ0CTOBEPHOI;

—TMWCIOIB30BATh TIPH BBHINOJHEHUH YYEOHBIX 3aJaHWi HAyYHO-TIO- MYJSIPHYIO JHTEPATypy (GHUIUIECKOTO COACpKAHUA,
CIpaBOYHBIE MAaTEpHAJbl, PECypchl ceTd VIHTepHEeT, BIaneTh MpuéMaMH KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3OBaHU
WHPOPMAIINU U3 OJHOW 3HAKOBOW CHCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHBIE MMCEMEHHBIE M KPAaTKUE YCTHBIE cOo0IIe- HIs, 00001as nHPOPMAINIO U3 HECKOIBKUX HCTOYHUKOB
(U3MYIeCKOTr0o CcomepKaHWsA, B TOM YHCIC IyOIMYHO TPEACTABIATH PE3YIbTaThl MPOCKTHOW WM HWCCIIEIOBATEIBCKON



ACATCIIBHOCTHU,; IIPpU 3TOM TPAMOTHO HCIIOJIb30BATh I/I3y‘IeHHLII71 HOHS[TI/IfIHLIfI amnmapar Kypca (1)H3I/IKI/I, COIIPOBOXAATH
BBICTYIUICHUC Hpe3eHTaHH€ﬁ;

—IPpU BBIIIOJITHCHUN y‘Ie6HBIX IIPOCKTOB 1 I/ICCJ‘IG}IOBaHI/Iﬁ (1)1/131/11{6- CKUX MPOLCCCOB pacupeaciIiaTh 06H3aHHOCTI/I B rpymnre B
COOTBCTCTBUU C IIOCTABJICHHBIMU 3aJadyaMH, CJICIUTH 3a BBIIIOJIHCHHUCM IlJIaHa I[eﬁCTBPIﬁ 1 KOPPECKTUPOBATH €ro, aJICKBATHO
OLCHHUBATH CO6CTB€HHI)II71 BKJIad B ACATCIIBHOCTL I'PYIINbI; BBICTpAUBATH KOMMYHUKATUBHOC B3aPIMO):[eI>iCTBPIe, IIPOABJIAA
TOTOBHOCTb pa3pcuiaThb KOH(l)J'II/IKTLI.

9 Knacc
Hpe}lMeTHHe PE3YJIbTAThI HA 6a30BOM YPOBHE JTOJUKHBI OTpaKaThb C(I)OpMI/IpOBaHHOCTL y o6yqafomnxc;1 yMeHPIﬁi

—MHUCIIOJIb30BATh IMOHATHUA. CUCTEMA OTC‘{éTa, MaTepI/IaHbHaH TOYKa, TpaeKTOpI/IS[, OTHOCHUTCJIBHOCTh MCXaHUYECCKOI'O JIBMKCHMUS,
nedopmanms (yrpyrasi, IUlacTHUECKas), TPEHUE, LEHTPOCTPEMHUTENIbHOE YCKOPEHHE, HEBECOMOCTh W MEperpy3KH; IEHTP
TSHKECTH; a0COIOTHO TBEPOE TEIIO, LIEHTP TSDKECTH TBEPIOTO TEJa, PABHOBECHE; MEXaHUUCCKUE KOJICOAHHUS ¥ BOJIHBI, 3BYK,
uH}pa3sByKk u yIbTPa3BYK; OJIEKTPOMArHUTHBIC BOJHBI, IIKaja O3JCKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JIAlIbHO30PKOCTh, CIIEKTPbI UCITYCKAHUsI U TOTJIOLIeHUS;, alb(a-, OeTa-  raMMa-nu3JIydeHus], U30TOIIbI, siIepHast DHEPreTHKa;

—pa3nuyaTh SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMONH- HEHHOE IBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOIHMHEHHOE
JBHKCHHUC, CBO6OI[HOC nmaacHue Tell, paBHOMepHOG JABUKEHHUE II0 Opr)KHOCTI/I, BSaHMOHCﬁCTBHC TCII, peaKTI/IBHOC
IBIKEHHE, KOeOaTelbHOe JBIKEHHE (3aTyxarole W BBIHYKICHHbIC KOJeOaHWs), pPE30HAHC, BOJHOBOE IBIDKEHHE,
OTpa)KCHHE 3BYKa, NPSMOJIMHENHOE PACIPOCTPAaHEHUE, OTPAXKEHUE U MIPEJOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE
CBCTa, pa3n0>1<eHI/1e 66HOF0 CBC€Ta B CHeKTp 1 CIIOXCHHUC CHCKTpaHBHLIX OBCTOB, IlI/ICHepCI/IH CBCTa, C€CTCCTBCHHAsA
paIlI/IoaKTI/IBHOCTB, BO3HUKHOBEHNE JTUHENYATOTO CHCKTpa I/ISHY‘JCHI/I?[) I10 OIIMCAHHUIO UX xapaKTepHHx CBOMCTB 4 HA OCHOBE
OIIBITOB, JIEMOHCTPUPYIOLIHMX JAHHOE (PU3UIECKOE SIBIICHUE;

—pAacro3HaBaTh MPOSIBIICHHE U3YUCHHBIX (DM3NYECKUX SBICHUN B OKpPYXKAIOIIEM MHpe (B TOM 4dHUcie (HU3MYecKrue SBICHUS B
Hpnpone: HpI/IJII/IBBI U OTJIIMBBI, JIBWXCHHC INIAHCT COHHC‘IHOﬁ CHUCTEMBI, peaKTI/IBHOS JABWKCHUE KUBBIX OpI‘aHI/ISMOB,
BOCHpI/IﬂTI/IC SBYKOB JKUBOTHBIMU, 36MJI6TpSIC€HI/Ie, CENCMHUYECKHE BOJIHBI, LIYHaMI/I, 9X0, IBE€TA TECJI, ONTUYCCKUEC ABJICHUS B
mpupozae, OHOIOTHYEeCKOe MEHCTBHE BUANMOTO, YIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO W3IYYCHHUH, €CTECTBEHHBIN



pasMoaKTUBHBIN (DOH, KOCMUYECKHE JTy4H, PaJHOaKTUBHOE M3IJIydeHHE NPUPOJHBIX MHHEPAOB; ACHCTBHE PaJHOaKTUBHBIX
M3Ty4eHUH Ha OpTaHM3M YeJIOBEKa), MPU 3TOM NEPEBOIUTH NMPAKTUYECKYIO 33/1a4y B y4€OHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBA/NIpU3HAKH (PU3UUECKUX SIBIICHHI;

—OITUCHIBATh N3y4YECHHBIE CBOICTBA TE M (DM3MUYECKHUE SIBICHHUS, UC- MONB3Ys (PH3HMUECKHUE BEIMUUHBI (CPEIHSST U MIHOBEHHAs
CKOpOCTB TeJjla NMPU HEPaBHOMEPHOM JBHMKEHHHM, YCKOPEHHUE, TEepeMEelIeHHe, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHMS, CHJIa
YIIPYTOCTH, CWJIa TSDKECTH, YCKOPEHHE CBOOOJHOrO TMajeHus, BEC Tella, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHHuYecKas
paboTa 1 MOIIHOCTb, MTOTEHIMAIbHASL YHEPTHsI Tea, TIOTHATOr0 HaJl TIOBEPXHOCTHIO 3€MJIH, ITOTCHIMAIbHAS SHEPTUsl C)KATON
TIPY)KMHBI, KWHETHYECKas HSHEPrHs, IOJHAs MEXaHWYecKas JSHEprus, IepHojJ W 4YacToTa KojeOaHWH, JUIMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MIOKA3aTellb PEIOMIICHHS CPEJIb); TIPH OITUCAHUK MPABUIILHO TPAKTOBATH
(u3MUECKUi CMBICT HCIOJIb3YEeMbIX BEIMYHMH, OOO3HAYCHUS W EIMHMIBI (PU3NYECKHX BEJIMYMH, HaXOIUTh (GopMyIibl,
CBS3BIBAIOIINEC JTaHHYIO d)I/ISI/I‘-ICCKyIO BCINYMHY C APYIrMMU BEIWYHMHAMH, CTPOUTH Fpad)I/IKI/I H3Y4YCHHBIX 3aBHUCUMOCTEH
(u3MUECKUX BEINYNH;

—XapaKTepU30BaTh CBOMCTBa Tel, (pU3MYECKHE SBICHHS W ITIPOLEC- Cbl, UCIOJIB3ys 3aKOH COXPAHEHUS JHEPIUH, 3aKOH
BCEMHUPHOI'O TATOTECHHS, HNPUHIMI CYHEPHNO3UIMU CHII, NPUHLMII OTHOCHTENbHOCTH [amuies, 3akoHsl HploTOHa, 3aKoH
COXpaHEHHs UMITYJIbCa, 3aKOHBI OTPKEHUS U IIPEIOMIICHHUSI CBETA, 3aKOHBI COXPaHEHHMS 3apsiIOBOr0 ¥ MacCOBOTO YHCEI PH
STIEPHBIX PEaKLHAX; IPH ATOM JaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHNUE;

—O0BSICHATh (PU3NUECKUE MPOLECCHl U CBOMCTBA TEN, B TOM YHCIE W B KOHTEKCTE CHTYaLUH MPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH IPHYNHHO-CIEACTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIAroB ¢ ONOopoi Ha 2—3
H3y4YEHHBIX CBOWCTBA (PM3NUECKUX SBJICHUH, (PH3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEIH;

—pemiath pacyérHble 3aja4yu (OMHPAIONIMECS HA CHUCTEMY W3 2— 3 ypaBHEHHWIi), HCIOJb3ys 3aKOHBI U (POPMYIIBL,
CBS3BIBAIOIINE (DU3NYESCKUE BEIWYMHBL: HA OCHOBE aHANW3a YCJOBHSA 3a/aull 3allMChIBATH KPATKOE YCIOBUE, BBISIBIATH
HEJIOCTAOLIMe WM U30BITOYHBIC TaHHBIE, BEIONPATH 3aKOHBI U (POPMYJIBI, HEOOXOIMMBIE JUIsl PEICHHs, TIPOBOIUTE PacYEThI
1 OLICHUBATH PEAUCTHYHOCTD ITOJy4EeHHOTO 3HAUCHUS (PH3NYECKOH BEIIMINHBI,



—pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PCIIUTh TPH IOMOIIM  (PU3UYECKMX METONIOB; HCIONB3Yys OIHCAHUE
WCCIIEIOBaHMUS, BBIIEISITh MPOBEPSIEMOE MPEATONIOKEHHE, OLCHHBATh MPABIJIBHOCTh MOPSIKA MPOBEICHHS HCCICIOBaHMS,
JIeNaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YIBTATH HAOIIOCHHI U OMBITOB;

—TMpPOBOIUTH OMbBITHI 10 HAONIONCHUIO (U3UYCCKUX SBICHUN WM (DU3MYECKHX CBOWCTB Tei (M3y4eHHE BTOPOrO 3aKOHA
HploTOHA, 3aKOHA COXPaHEHHs dHEPTUH; 3aBHCHMOCTh MEpHojia KoJeOaHHH MPYKHHHOIO MAasTHHKA OT MacChl Tpy3a U
KECTKOCTH TPYKHHBI M HE3aBUCHMOCTh OT aMIUIATYAbl MalbIX KOIeOaHWid; TPSIMONMHEHHOE pachmpoCTpaHEHHE CBETa,
pasnokeHHe Oeloro cBera B CIIEKTP; H3yYCHHE CBOMCTB HM300paKeHHS B IUIOCKOM 3epKajie M CBOMCTB HM300paKeHHs
npeaMeTa B COOMPAIOIIeH INH3E; HAOMIOICHHE CIUTOIIHBIX M THHEWYAThIX CIICKTPOB M3IYYCHHUS): CAMOCTOSATENBEHO COOMPATh
YCTaHOBKY M3 M30BITOUHOTr0 Habopa 000pyI0BaHUsI; ONMCHIBATH XOJ1 OMbITA M €r0 Pe3yIbTaThl, (OPMYITUPOBATH BHIBOJBI;

—TIPOBOJIUTH TP HEOOXOIMMOCTH CEPHIO0 MPSMBIX HM3MEPEHHH, OIpenessis CpelHee 3HAUCHHWE HM3MEPSEeMOH BEITMYHMHBI
(poxycHoe paccTosiHue coOHparolIei JTMH3bI); 000CHOBBIBATH BBIOOP CIIOC00a N3MEPEHUS/M3MEPUTEIBHOr0 IPHOOpa;

—TIPOBOJIUTH UCCIICAOBAHNE 3aBUCUMOCTEN (PM3MYECKUX BEIMYMH C MCIOJIb30BAHUEM NPSMbIX U3MEPEHUIT (3aBUCUMOCTh TIYTH
OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBMXKEHHH O€3 HayaJbHOM CKOPOCTH; NepHojia KojIeOaHUi MaTeMaTHYECKOro MasiTHUKA
OT JUIMHBI HUTH; 3aBHCHMOCTH yrja OTPa)KCHHs CBETa OT yrjla MajCHHs M YIJia TPEeOMIICHHS OT yrija IaJIeHus):
IUIAHUPOBATh HCCIICAOBAHUE, CAMOCTOSTENILHO COOMpPATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MMOJYYCHHOH 3aBHCUMOCTH
(Gu3MUeCKUX BEIMYMH C y4ETOM 3aJ@aHHOM MOTPEHIHOCTH M3MEpEeHHH B BUJIE TAONUIl U IpaduKOB, JENaTh BBIBOJBI IO
pe3yibTaTaM HCCIeJOBaHNUS;

—IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MYECKUX BEIWYMH (Cpel- Hss CKOPOCTh U YCKOPEHHWE Tella MPU PABHOYCKOPEHHOM
JIBIDKCHUH, YCKOPEHHE CBOOOIHOIO MaJieHUsl, KECTKOCTh MPYKUHBI, KOIPMUIIMEHT TPEeHUsI CKOIBKEHHs, MeXaHHIeCcKas
pabota W MOIIHOCTh, YacTOTa M MEPHOJ KOJICOAHUI MATEMATHYECKOro M MPYKUHHOTO MAsTHUKOB, ONTHYECKAasl CHIa
coOuparoliell JTHH3bI, PaMOAKTHBHBIN (DOH): IIAHUPOBATH H3MEPEHUs, COOMPATh SKCIEPUMEHTAILHYIO YCTAHOBKY H
BBIMOJHATh W3MEPEHUs, CIeAys MPEUIOKEHHOW HHCTPYKIMK; BBIYUCIIATh 3HAYCHHWE BEIWYMHBI W AHAIU3UPOBATH
MOJTYYEHHBIC PE3yIbTaThI;

—CoO0roIaTh MpaBIiIa TEXHUKHA O€30MacCHOCTH P padoTe ¢ 1a00- paTOpHBIM 000PYIOBAHHIEM;



—pa3nuyaTh OCHOBHBIEC INPH3HAKK W3YYEHHBIX (DM3MUYECKUX MOJe- Jie: MarepuajbHash TOYKa, aOCOMIOTHO TBEPIOE TEIO,
TOUYCUHBIA UCTOUHUK CBETA, JIyd, TOHKAsI JIMH3a, IUIAHETapHas MOJENIb aTOMa, HYKJIOHHAs MOJIENIb @aTOMHOTO Spa;

—XapaKTepu30BaTh MPHUHIMITH JEHCTBUSI N3YYEHHBIX TPUOOPOB ¥ TEXHUUYECKUX YCTPOMCTB C ONOPOH HA WX ONMUCaHUS (B TOM
YHCIIe: CIUIOMETp, NATYMKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHMs, pakeTa, 5XOJIOT, OYKH, IMepuckom, (oroamnmapar,
OINTHYECKNE CBETOBOJIBI, CIEKTPOCKOIN, IO3UMETp, KaMmepa BuibcoHa), MCHONB3ys 3HAHHMS O CBOWCTBAaX (PU3NYECKHX
SIBIICHUI U HE0OX0ZiMMble (PU3NYECKHE 3aKOHOMEPHOCTH;

—MWCIIONIb30BaTh CXEMbl W CXEMAaTHYHbIE PHCYHKH HW3YYEHHBIX TE€X- HUYECKHX YCTPOMCTB, M3MEPHUTENILHBIX MPUOOPOB M
TEXHOJIOTMYECKHX TIPOIECCOB TPH PEIICHWH Y4eOHO-NIPAKTHYECKUX 3a]ay; ONTHYECKHE CXEeMbl JUIsi TOCTPOSHHMS
H300payKeHUH B TUIOCKOM 3€pKajie U COOMPAFOIICH JIHH3E;

—IIPUBOAUTH IPUMEPHI/HAXOANTh WH(OPMAIMIO O TpHMepax MpakK- THYECKOTO HCIOJIb30BaHMsl (M3MYECKUX 3HAHWI B
MOBCEJHEBHON JKU3HM sl oOecrieueHnsi 0E30MacHOCTH MPHU OOpalleHuH ¢ MPUOOpaMU U TEXHUUECKUMH YCTPOHCTBAMHU,
COXpPaHEHHs 340POBbs M COOJIIOACHNS HOPM 3KOJIOTHYECKOT0 TOBEIICHHUS B OKPY)KAIOLIEH cpeae;

—OCYILECTBIIAT MOUCK MHPOpMannH (HPU3UIECKOro coepkanus B ceTd MHTepHeT, caMOoCTOATENbHO (hOPMYIUPYs TOUCKOBBIN
3alpoc, HAXOAWTH IIYTH ONpPEAENEHUS IOCTOBEPHOCTH MONYYCHHOM HMH(OpPMaMu Ha OCHOBE HMMEIOIIMXCS 3HAHHH |
JIOTIOJIHUTENIbHBIX UCTOYHUKOB;

—MHCIOJIb30BaTh NPH BBINOJHEHNH YYeOHBIX 3aJaHHMl HAYYHO-TIO- MYJSPHYIO JIUTEpaTypy (H3MYECKOro COAEpIKaHwUs,
CIIPaBOYHBIE MAaTepHaNbl, PECYpChl CeTH VHTepHeT; BiaxeTh NPUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, HPeoOpa3OBaHUS
uHpopmanum u3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYT'YIO;

—C03/7]aBaTh COOCTBEHHBIC ITMCBMEHHBIE W YCTHBIE COOOINEHMS Ha OCHOBE HMH(OPMALMHM M3 HECKOIBKHX HCTOYHHKOB
(du3HYecKoro conepikaHus, MyOJINYHO NPEACTABIATh PE3YIbTaThl NPOSKTHOW WM HCCIIENOBATEIbCKOH AESTEbHOCTH; NPH
9TOM TPaMOTHO WCIOJIB30BATh HW3YYEHHBIH MMOHSATHHHBIA anmapar W3ydaeMoro pasjaena (U3HKH U COMPOBOXKIATh
BBICTYIDICHHE TIPE3EHTAIINEH ¢ yIETOM OCOOCHHOCTEH ayTUTOPHUN CBEPCTHUKOB.
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