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PaGouyasi nporpamMmMma no BHeypouHoii AesiTeJJbHOCTH «FOHBIN GU3NK»
s 8-9 kiaaccoB

COLEPKAHMUE xypca BHEYyPOUHO# 1eATEJIHLHOCTH

1. BBeaenue (24)

2. MeToauka HaGoaeHus1 pu3nvecKux sijaenuii (64)

['padmyeckoe  mpexacraBieHUEe  pe3yiabTaToB  u3MepeHuid. [lonstus  teopernyeckol
JKCIIEPUMEHTAIILHON KPUBBIX.

Habnmronenue ¢usnueckux seiueHuid. [lman mpoBenenust HaOmogeHuid. OmucaHue pe3ysabTaTOB
HaOmronenuii. HaGmronenue siBieHust oTpakeHus: cBeta. HaOmoneHune siBIEHUS 3JIEKTPOMArHUTHOM
UHAYKIHUU. BBIOTHEHHE caMOCTOSTENbHBIX HAOMIOIEHUN B TPYIINaXx.

3. 3HavyeHMe THIOTE3 U MOCTPOeHNe Mojiesieii B mpouecce mo3Hanusi (8 )

['unote3a. Pons 1 MecTo rumnotessl B mpolecce mo3Hanus. [Ipumepsl runore3 U3 UCTOPUH (PU3UKH.
OOyueHue BBIIBIDKCHMIO THUIIOT€3 HA TPUMEPE SIBICHUS JJICKTPOMArHUTHOW WHIYKIIUH,
B3aUMOJICUCTBUSL 3JEKTPUUYECKUX 3aps0B, B3aUMOJEHUCTBHS MoJieKyd. lccrnenoBaHue CBOWMCTB
MOCTOSTHHBIX MarHUTOB.

Mopenb uieanpHOro ra3a, cTpoeHus aroma, ColnHeuHONW CUCTEMBI U T.1I.

4. Ou3nyecKuii IKCNEPUMEHT KAK BaKHbI MeTO0/] HAYYHOT' 0 MO3HAHUS

npupoasi (22 1)

[IpoBepouHBbIii 3KCHEPUMEHT, €ro pojb M MECTO B Mpolecce Mo3HaHus. [lnanupoBaHue
IIPOBEPOYHOr0 3KCIEPUMEHTA.

5. Texnnka u TeXHOJIOrHs poBeaeHus Gpuznyeckux onbiToB (30 1)

dyHIaMeHTalbHbIE ONBITHl B (pu3uke. Y4yeOHbIE OMBITHI MO (U3MKE. 3aHUMATENbHBIE OMBITHI IO
HAOJIOICHUIO (PU3HUYSCKUX SIBJICHUU.

Jlabopamopubvie pabomol :

1. Usmepenue miomaau Guryp.

2. Onpenenenue KITJl HakJIOHHOM MIOCKOCTH U €0 3aBUCUMOCTH OT yIJIa HAKJIOHA MIIOCKOCTH (WITH
BBICOTHI TTOTBEMA).

3. Onpeznenenuie yAeIbHOTO COTPOTUBIICHUS MaTepHalla IIKOJIbHOTO peocTaTa.

4. V3ydenne 3aBUCUMOCTH MPOMJIEHHOTO IMMyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUH.

5. UccnenoBanue 3aBUCMMOCTH CPEIHEM CKOPOCTH JBUKEHHUS Tella MO0 HAKJIOHHOW MJIOCKOCTH OT
yrja ee HakJIOHa.

6. 3mepeHne mIoTHOCTH HEM3BECTHON HKUIKOCTH.

7. U3mepenne o0bemMa BObI B3BEITUBAHUEM.

8. 3mepeHue naBieHns TBEpIOTo Tea.

9. UccnenoBanue 3aBUCMMOCTH MEXaHUYECKOM pabOThI OT MacChl Tena.

Ilpakmuyeckue uccredosanus:

N3ydeHue ycnoBHUil paBHOBECHS pbluara 1 ONpeeIeHue HEHTPa TSKECTU Tell.

N3yuenune TeninonpoBOAHOCTH Pa3IUYHBIX TEI.

N3yuyenue KanwUIsIpHBIX SBJICHUMN.

W3ydeHne 3aKOHOB OTPaKEHUS U IPEIOMJICHUS CBETA.

N3yuenue anekTpu3aluuu Tel U B3aUMOJEHCTBUS SJIEKTPUUECKUX 3apsI0B.

WccnenoBanue CBOMCTB MOCTOSTHHBIX MAarHUTOB.

N3yuenue npuposl 3JIEKTPUUECKOTO pa3psiia.

NogkrwdpE



IInanupyemble pe3yJbTaThl OCBOCHHS Kypca BHEYPOYHOIl 1esiTeIbHOCTH

JIMYHOCTHBIE PE3YJIBTATHI:

Uzyuenue kypca «FHOHBIN HU3HK» SBISIETCS AOMOJHUTENBHBIM K YpoKaM (U3UKHU U Ha YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHMs HANpaBJIEHO HA JOCTH)KEHUE JIMYHOCTHBIX, METAIpPEJIMETHBIX H
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbrare nzyuenus kypca «tOHbII pU3MK» Ha YpOBHE OCHOBHOTO 00IIEro o0pa3oBaHus y
oOyuatoterocst 6yayT chopMUPOBaHbI CIEAYIONIME JUHYHOCTHBIE Pe3yJbTAThI B YaCTU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— TIpOsIBJICHHE HHTEpeca K HUCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHICKON (hu3nueckoi
HayKH;

— IIEHHOCTHOE OTHOILIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— TOTOBHOCTh K AKTHMBHOMY YYacTHIO B OOCYXJICHHM OOIIECTBEHHO 3HAYMMBIX M 3TUYECKHUX
po0JieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKU;

— OCO3HAaHHE BaKHOCTU MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YUYEHOT0;

3) 3cTeTHYEeCKOro BOCIIUTAHMSI:

— BOCHpPUATHE AICTETHUYECKUX KadyecTB (PU3MUecKOd HayKH: €€ TapMOHUYHOTO IOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAHME LIEHHOCTU (PM3UUYECKOI HAYyKH KaK MOILHOTO MHCTPYMEHTA MO3HaHUsI MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTHUN, BAKHEUILEH COCTABIISIONEH KYJIbTYpPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, HHTEPECa K UCCIIEIOBATENIbCKON AESITETbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

— OCO3HaHUE IIEHHOCTH 0€30MacHOro 00pasa KH3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BXHOCTU TpPaBWJI 0€30MacHOrO MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOTax, C JJICKTPUUECKUM U
TEIUIOBBIM 00OPYAOBaHUEM B JOMAIIHUX YCIOBHSAX;

— cOpMHUPOBAHHOCTH HaBBIKA pedIEKCHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO e
IpaBa y Apyroro 4ejaoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

— AKTHBHOE y4yacTH€ B pEIIeHHWH MPaKTHYECKHUX 3a7ad (B paMKaxX ceMbH, 00pa3oBaTeIbHON
OpraHM3aliy, ropojia, Kpas) TEXHOJIOTHYECKONH U COLMaIbHOW HAIpPaBJIEHHOCTH, TPEOYIOIIUX B
TOM YHCJIE U PU3NYECKUX 3HAHUM;

— UHTEpEC K MPaKTHUECKOMY U3YUEHHIO PO eccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3IK0JI0THYECKOT0 BOCTIMTAHMSA

— OpHUEHTalusi Ha IMpUMEHEHHe (U3MYECKUX 3HAHMW [UIs peleHust 3afad B 00JacTu
OKpY’Karolllel cpejibl, MIaHUPOBAHUS MOCTYNKOB U OLIEHKHM MX BO3MOXKHBIX IMOCIEACTBHM IS
OKpY>KaIOILEN Cpebl;

— OCO3HaHHUE ITI00aJIbHOr0 XapakTepa dKOJOTHYECKUX MpoOieM U MyTell UX peleHus;

8) aganTanuu K M3MEHAIOIMMCSH YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPEABbI:

— MOTPEeOHOCTh BO B3aUMOJAEWCTBUU INPH BBINOJIHEHUU UCCIEIOBAaHUM M MPOEKTOB (PU3NUECKON
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JIPYTHX;

— MOBBILIEHUE YPOBHS CBOE KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JESATEIBHOCTD;

— noTpeOHOCTh B (POPMUPOBAHNN HOBBIX 3HAHUH, B TOM uucie (GOpMyIHpOBaTh UIEH, TOHITHUS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSX;

— 0CO3HaHME Ae(UITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (UMK,

— IUTAHUPOBAHME CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (U3NYECKUX 3HAHMIA;

— CTpeMJIEHHE aHAIM3UPOBaTh U BBISBIATH B3aMMOCBS3H IPUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C HCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUM;

— OIIEHKA CBOMX JCUCTBUMN C YYETOM BIUSHUS Ha OKPYKAIOLIYIO CPETY, BOSMOXHBIX TI100aIbHbBIX
MTOCJIEICTBH.



METAINIPEAMETHBIE PE3YJIbTATHI
B pesynbpTare ocBoeHHS MporpaMmbl 10 (pU3HMKe Ha yPOBHE OCHOBHOTO O0IIEro 00pa3oBaHUs y
obOyugaromerocss  OynyT  cOpMHpPOBaHBI  MeTamnpeIMeTHbIe  Pe3yJbTaThl, BKIIOYAIOIINEC
NI03HABATEJIbHBIE YHUBEPCAJIbHBIC YUeOHbIE NCHCTBUSA, KOMMYHUKAaTUBHBIC YHUBEPCAJIbHBIC YUeOHbIC
NEICTBUS, pETyIATUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE JCHCTBUS.
3.2.1. Ilo3HaBaTe/IbHbIE YHMBeEPCAJIbHbIE YUeOHbIe NelCTBUS
Ba3oBble JJornueckue aeicTBu:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBICHUI);
YCTaHaBJIMBATh CYIIECTBEHHBIN NMPH3HAK KIACCU(PHUKAIMHM, OCHOBAHUS IS 00OOIEHUS U
CpPaBHEHHS;

BBISIBJIATh 3aKOHOMEPHOCTH M IPOTUBOPEUMs B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSIM;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3W TP HM3YyYCHUH (U3UYECKHX SBICHUH W
IIPOLIECCOB, [I€NaTh BBIBOABI C HCIOJb30BAaHUEM JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIOUE€HUH, BBIIBUTaTh I'MIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJIUYUH;
CaMOCTOSITENIbHO BBIOMpATh CHOCO0 pemeHust yuyeOHOM (U3MUeckoil 3amauun (CpaBHEHHE
HECKOJIbKMX BapUaHTOB pelIeHus, BbIOOp Haubojee NOAXOAAUIETO C  Yy4&€TOM
CaMOCTOSITEJIbHO BbIJICTIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebCcKue AeiCTBHA.

UCIIOJIB30BaTh BOIIPOCHI KK UCCIIEIOBATEIBCKUI MHCTPYMEHT IIO3HAHMS,

IPOBOJUTH IO CAMOCTOSITEJIbHO COCTABJICHHOMY ILJIaHY OIIBIT, HECIOXHBIH (DU3NYCCKHI
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE (PU3NICCKOTO SIBIICHUS;

OLICHUBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(MOPMAIIMIO, IMOJYYCHHYIO B XOJE
MCCJICIOBAHMSI MJIH SKCIICPUMEHTA,;

CaMOCTOSITEIILHO (HDOPMYITHPOBATH O0OOOIICHUS M BBIBOJBI 1O Pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0IE€HUS, OIIBITA, UCCIACIOBAHMS;

IPOrHO3MPOBATh BO3MOXKHOE JaJIbHEHINCE pa3BUTHE (PU3UYECKUX IPOIECCOB, a TAKKE
BBIJIBUTATH TIPEATNOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIIOBHUSIX U KOHTEKCTAX.

Padora ¢ unpopmanmeii:

NPUMEHATh PA3IWYHbIE METOJbI, MHCTPYMEHTHI M 3alpochl NPU IOHCKE U OTOOpe
MHGOPMALIMU WU TAaHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHATM3UPOBaTh, CHCTEMATH3MPOBATh M WHTEPIPETHPOBATH HHMOPMAIMIO PAa3ITUIHBIX
BUIOB U (POPM TIPEIICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYI (OpMY TMpeAcTaBiIeHUus HHPOpPMaLUU U
WITIOCTPUPOBATh pelIaeMble 3a7addl HECIOKHBIMH CXE€MaMH, JdarpaMMaMH, WHOW
rpaduKoi u X KOMOMHALIUAMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEPCAJIbHBIC y‘-leﬁl—ll)le JeCTBUA:

B Xo7ie 00CyxJeHusT y4eOHOTO MaTepHala, pe3ylbTaToB 1ab0paTOpHBIX PadOT U MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYk/IaeMOil TEMbI U BBICKA3bIBaTh WJCH, HAlleICHHBIC
Ha PeIICHHE 3a/1a49M U MOJIJIepKaHue OJ1aroXenaTeIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOU CYXJICHHUS C CY>KIECHUSMU IPYTUX YIaCTHUKOB JAHANIOra, OOHApYKUBATh
pa3inure U CXOJICTBO MO3UIINN;

BBIPXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEJICTABIISITh PE3YIbTAThl BRIIOJHEHHOTO (PU3NYECKOTO OIBITa (IKCIICpUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA);

MOHUMATh W UCHOJB30BaTh MPEUMYIECTBA KOMAHJAHONW M MHIWBUIYyalIbHOW pabOThI MpH
pelIeHnH KOHKPETHON (PU3NYECKON MPOOIEMBI;

NPUHUMATh IIEIM  COBMECTHOW JCSITEILHOCTH, OpPraHW30BBIBATH JICHCTBUS TIO0 €€
JIOCTIIKEHUIO: PacIpeesiATh POJH, OOCYXIAaTh TMPOIECCHl W PE3yIbTaThl COBMECTHOMN
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOICH;



BBINOJIHATh CBOKO 4YacThb pPa0OThI, JOCTUIas KAauyeCTBEHHOTO pe3yJibTaTa II0O CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU IEUCTBHA C APYTUMU YJI€HAMH KOMAaH/[IbI;

OLICHMBATh KayeCTBO CBOETO BKJIaZia B OOIIMK MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranmu3anus:

BBISIBJIATh IIPOOJIEMBl B JKM3HEHHBIX M YYEOHBIX CHUTyalUsAX, TPEOYIOIMX AJS PELICHMS
(bu3nvecKux 3HaHUM;

OPUEHTUPOBATbCA B PA3JIMYHBIX [OAXOAAX MPUHATUS PELIEHUM (MHAUBUAYAJIBHOE,
IPUHITHUE PELLICHUS B TPYIIIE, IPUHATHE PELIEHUI IPYIIION);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pELIeHHs (PU3MUECKOW 3aJaud WM IIJIaHa
UCCIICIOBAaHUSL € Y4YETOM HMEIOIUXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIPEJIaracMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE.

CaMOKOHTPOJIL, 3MOLIMOHAJbHBLIA HHTEJLJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluU U MpeiaraTh IU1aH €€ N3MEHEHUS;

OOBSICHATh NPUYMHBI JOCTHIKEHHUS (HEIOCTUKEHHUs) pe3yJbTaTOB JESATEIbHOCTH, JaBaTb
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHHS WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBIINXCS CUTYyaIUH,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/bTAaTa LU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejJoBeKa B XOJI€ CIopa WK AUCKYCCUU Ha HAYYHYIO TEMY,
MIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HABaTh CBOE MPaBO Ha OLIMOKY MPH pelIeHuH (pU3MUECKUX 3a7ay WU B YTBEPXKICHHUIX
Ha Hay4yHbI€ TEMBbI U TaKOE K€ IPaBO JPYroro.

NNPEJMETHBIE PE3YJIbTATbBI
K xoHmy oOydenus B 8 KJjacce TpeAMETHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarth cHOPMUPOBAHHOCTh y 00YHYAIOIINXCSl YMEHUH:

UCTIONIB30BaTh TIOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKCHHE aTOMOB W
MOJIEKYJI, arperaTHbleé COCTOSHUSl BEIECTBA, KPHUCTANIMUYECKUE M aMOpQHbIE Tena,
HACHIIIEHHBI W HEHACHIIIEHHBIN Tap, BIAKHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEprus, TEMJOBON JBUTaTeNb, JIEMEHTAPHBIM DJIEKTPUUYECKHM 3apsi, 3JIEKTPHUECcKOoe
10JIe, TPOBOTHUKH H JHAIEKTPUKH, TOCTOSHHBIHN AIEKTPHUECKUH TOK, MArHUTHOE TIOJIE;
pasnuyath sBIEHHs (TEIJIOBOE pACHIMPEHHE W CXaTue, Terslonepeaaya, TEIIoBoe
paBHOBECHE, CMauyUBaHUE, KAUJUIIPHBIEC SBICHUS, HCIIapeHUe, KOHACHCAIUS, TIaBICHHE,
KpUcTaTu3anus  (OTBEp/AECBaHUE), KHWIIEHHWE, TeIrulonepenada (TEIIONpOBOTHOCTD,
KOHBEKIMs, M3JIyueHHe), OJJIEKTpU3alMs Tell, B3auMoOJIeiiCTBUE 3apsloB, JeHCTBUA
DIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWe, B3aMMOJICWCTBHE MAarHUTOB, JEHCTBHE
MarHMTHOTO TIOJISl HA TIPOBOJIHUK C TOKOM, SJIEKTPOMAarHUTHAs UHIYKIIHS) 10 OTIMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPHPYIOUIMX IaHHOE (HU3muecKoe
SIBJICHUE;

pacro3HaBaTh MPOSIBIIEHUE H3YyYSHHBIX (DU3MUYECKUX SBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM
yricie (U3MYecKue SBJICHUS B TPHPOJIE: MOBEPXHOCTHOE HATSHKEHHWE W KaMUIIPHBIE
SBJICHUS B MPHUPOJIE, KPUCTALIBI B Ipupoze, usnydenne CoiHIla, 3aMep3aHue BOJIOEMOB,
MOpCKHE Opm3bl, 00pa3oBaHWE POCHI, TyMaHa, WHEsS, CHEra, JJCKTPUUYECKUE SBJICHHS B
aTMocdepe, JTEKTPUIECTBO KHUBBIX OPraHU3MOB, MArHUTHOE 10JIE€ 3eMIIH, Ipeid MmoIocos,
POJIb MarHUTHOTO TIOJIS JUTS KM3HH Ha 3eMile, MOJIIPHOE CHUSHUE, TIPU STOM IIEPEBOIHUTH
NPaKTUYECKYI0 3a7ayy B Y4eOHYIO, BBIJCNSATH CYIIECTBEHHBbIE CBOWCTBA (IIPU3HAKH)
(bu3HYECKUX SIBICHUM;



OINKCBIBATh M3YyUYEHHBIE CBOMCTBAa TeNl M (PU3MUECKHE SBICHMS, UCHONB3Ys (DU3HUECKHE
BEIMYMHBI (TemIeparypa, BHYTPEHHsSSI SHEprus, KOJMWYECTBO TEIUIOTHI, yJeJbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJAENbHas TEIUIOTa IUIABJIECHHUSA, YJEJIbHAas  TEIUIOTa
napooOpa3zoBaHMs, YAEIbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KOA(PQMHULIMEHT IO0JE3HOTO
JIEICTBUS TEIJIOBOM MAaIMHBI, OTHOCUTEIbHAS BJIAXKHOCTh BO3/1yXa, SJIEKTPUUECKUN 3apsij,
CHJla TOKa, 9JIEKTPUUYECKOE HAIPSDKEHUE, CONpPOTHBIECHHE IPOBOJHMKA, YIEIbHOE
COINPOTHBIICHUE BEILECTBA, pab0Ta U MOIIHOCTH AJIEKTPUYECKOI'O TOKa), MPU ONHUCAHUU
IPaBUIbHO TPAKTOBaTh (PU3MUYECKUII CMBICT HCHOJIb3YyEMBIX BEJIUYMH, OOO3HAYECHUS U
€IMHUIBI PU3NYECKUX BETUYMH, HAXOJUTH (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEIMYMHY C JpPYIMMU BEJIMYMHAMH, CTPOUTh TIpadUKU HU3YyYEHHBIX 3aBUCHUMOCTEN
(bU3HYECKUX BEIINYHH;

XapakTepu3oBaTh CBOICTBA Tell, (GU3NYECKUE SIBICHUS U MPOLECCHI, UCIIOJIb3Ys] OCHOBHbBIE
HOJIOKEHHUS  MOJIEKYJIIPHO-KMHETHMYECKOW TEOpUU CTPOEHMs  BEIECTBA, IMPUHIIMII
CYINEPHO3UIMH MOJEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsia, 3akoH Oma
JUld y4yacTKa Lienu, 3akoH Jlxoyns—JleHna, 3aKkOH COXpaHEHMs SHEpruH, IpU 3TOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTeMaTHYeCKOEe BhIPAKEHHE;
OOBSCHATH (PU3UYECKUE MPOLECCH U CBOWCTBA TEJ, B TOM YKCJIE U B KOHTEKCTE CUTyallui
IPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbIABIATb MPUYUHHOCIEICTBEHHbIE CBS3H,
CTPOUTh OOBACHEHHE U3 1—2 JOTMYECKUX IIaroB ¢ ONopoil Ha 1—2 M3yyeHHBIX CBOWCTBA
bu3nuecKux siBICHUH, GU3NUIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a1a4M B 2—3 IEHCTBHSA, UCIIONIB3Ys 3aKOHBI H (DOPMYJIBI, CBSI3BIBAIOIINE
¢u3nyecKue BEIUYMHBL: Ha OCHOBE aHaJIM3a YCJIOBUS 33J]auM 3allMChIBaTh KPaTKOE yCIOBHE,
BBISIBJIATh HENOCTATOK J@HHBIX JUIS pEIIeHUs 3a7ayd, BBIOMpaTh 3aKOHbI U (POPMYIIBI,
HeoOXoauMble 715 €€ pelIeHUs], TPOBOAUTH PACUETHl U CPAaBHUBATh MOJIyUEHHOE 3HAUCHHE
(¢u3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH NOMOIIN (PH3HMUECKUX METOJIOB,
UCIIOJIb3YSl OIIMCAHKUE UCCIIEJOBAHMS, BBIIEATH [IPOBEPSEMOE IIPEII0NI0KEHNE, OLIEHUBATh
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€1aTh BEIBOIbI;

IPOBOJUTH ONBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIN (PU3MYECKHX CBOWCTB Tell
(KanmMJUIApHBIE SBJICHHS, 3aBUCHMOCTH JaBJICHHS BO3AyXa OT ero o0bEMa, TeMIepaTypshl,
CKOPOCTH Ipollecca OCTHIBAHUS M HArpeBaHMs IPU M3IYYEHMHM OT LIBETAa HM3IIy4aroulleu
(mornomaroieii) MOBEpXHOCTH, CKOPOCTh UCMAPEHUs BOJbI OT TEMIEpPaTyphl KUJIKOCTH U
ioniaan €€ MOBEPXHOCTH, DJIEKTPU3ALUs TE U B3aUMOJCHCTBUE IEKTPUUECKUX 3apsIOB,
B3aMMOJICICTBHE MOCTOSIHHBIX MarHUTOB, BU3YyalH3alldsi MarHUTHBIX MOJIEH MOCTOSHHBIX
MarHuToB, I€HCTBUS MarHUTHOI'O MOJII HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOICTBA DJIEKTPOJBMraTelii IOCTOSIHHOTO TOKa): (OpMYJIHpOBaTh IpOBEpSEMBIE
IPENONI0XKEeHUs, COOMpPaTh YCTAHOBKY U3 MPEI0KEHHOT0 000py10BaHMs, OMMCHIBATH X0
omnbITa U (pOPMyYIHPOBATh BHIBObL;

BBITOJIHATH MPSIMBIE U3MEPEHNUS TEMIIEPATYPbl, OTHOCUTEIBHON BJIAKHOCTU BO3/1YXa, CHJIBI
TOKa, HaIpPsDKEHHUsI C MCIOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB M JAATYMKOB (PU3MUECKUX
BEJIMYMH, CpaBHUBATh pE3yJbTaThl HM3MEPEHHM C y4€TOM 3aJaHHOW aOCOJIIOTHOM
MOTPEIIHOCTH;

IPOBOAMTH MCCIEIOBAaHUE 3aBHUCHUMOCTH OJHOM (U3MYECKOW BEIWYMHBI OT JAPYro c
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUH (3aBUCHUMOCTH CONPOTHBIIEHHUS MPOBOJHHKA OT €ro
JUIMHBI, TJIOIAJAM TOMEPEYHOr0 CEYEHUsT M YACIbHOTO CONpPOTUBJIEHMSI BEILIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYILErO 4Yepe3 MPOBOAHHMK, OT HANPSIKEHHS Ha IPOBOJHMKE,
UCCIICIOBAaHUE MOCJEN0BATENBHOTO M MAapaUIebHOTO COEIUHEHWH IPOBOJHHKOB):
IUIAaHUPOBATh HCCJIE0BAHNE, COOMpaTh YCTAaHOBKY M BBINOJIHATh HM3MEPEHHUs, CIeays
NpeUIOKEHHOMY IIJIaHy, (UKCHPOBATh pPE3yJbTaThl MOJIYYEHHONW 3aBUCUMOCTH B BUJE
TabIMI U TpadUKOB, AeTaTh BBIBOAKI 110 pe3yJIbTaTaM HCCIIeI0OBAHMUS;

MPOBOAMTH KOCBEHHbBIE HM3MEPEHUs] (PU3NYECKUX BEIWYUH (yAeJdbHas TEIIOEMKOCTD
BEIIECTBa, COMPOTHUBIICHWE MPOBOJHHMKA, padOTa M MOLIHOCTh AJIEKTPUYECKOTO TOKa):
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IUIAHUPOBAaTh ~ W3MEPEHHs, COOMpaTh  SKCICPUMEHTAJIbHYIO  YCTAHOBKY,  CIEHYS
NPEIOKEHHON MHCTPYKIMH, U BBIYUCIISATh 3HAUCHUE BEITUUNHBL;

coOmoaTh MpaBWiIa TEXHUKHM O€30MacHOCTH Mmpu  pabore ¢ JabopaTOPHBIM
00opyI0BaHNEM;

XapaKTepU30BaTh MPUHIIMIIBI ACHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C
OTOpOIl Ha MX OMUCaHUsA (B TOM YHCIIE: CUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, IapoBas
TypOuHa, amIiepMmerp, BOJILTMETP, CU€TUmMK NEKTPUIECKON SHEPTHH,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeNbHBIE  AIIEKTPONPUOOPH  (TIPUMEpPHI),
JIIEKTPUYECKUE MPEAOXPAHUTENH, SIEKTPOMATHUT, IEKTPOIBUTaTEIb MOCTOSHHOTO TOKA),
UCTIONB3Ysl 3HAHUS O CBOMCTBAaX (PHM3MUECKUX SBICHHA W HEOOXonuMble (U3NYECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA U U3MEPUTENbHBIE IPUOOPHI IO CXeMaM
U CXEMaTUYHbIM PUCYHKaM (PKHUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETD,
JIBUTAaTeNb BHYTPEHHETO CrOpaHMs, OJEKTPOCKOI, PpEOCTaT), COCTABIATH CXEMBI
AIIEKTPUUYECKUX LIETeH C MOCIIeI0BATENbHBIM U MapalIeIbHBIM COSIMHEHHEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAUCHHUS 3JIEMEHTOB JIEKTPUUYECKUX IIeTIei;

OPUBOANUTH TpPUMEpPHl  (HAXOOUTh HWHPOpPMALMIO O MpHUMEpax) MPaKTHYECKOTO
UCTIONB30BaHUST  (PU3MYECKMX 3HAHWKA B TIOBCEJHEBHOW JKM3HM JUIS OOECIICYCHUs
0e30macHOCTH pU 0OpaIeHNH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS
3I0POBBsSI U COOJTIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpejie;
OCYLIECTBIISATh MOMCK MH(pOpMaMu (HU3MYECKOTO coiepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOUIMXCS 3HAHUM M IMyTEéM CpPaBHEHUS JIOTOJHHUTENBHBIX HMCTOYHUKOB BBIICIATH
UHPOPMALINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBOM UM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh TIPH BBHIMOJHEHWH YYEOHBIX 3aJaHUil HAyYHO-TIONMYJISAPHYIO JIUTEPATypy
(GHU3MYECKOTO CO/EpKAaHUs, CIIPABOYHBIC MaTepuallbl, Pecypchl ceTh MHTepHeT, BianeTh
npuéMamMu KOHCTIEKTUPOBAHHS TEKCTa, peoOpa3oBaHus HHGOPMAIMK U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3faBaTb COOCTBEHHBIE IIMCbMEHHbIE M KpaTKHE YCTHbIE COOOIIEHUs, o00o0mas
UH(QOPMAIMIO W3 HECKOJBKHX HCTOYHHMKOB (DU3UYECKOTO COJICPIKAaHHS, B TOM YHCIIE
nyOJIMYHO TPEACTABIATh PE3yJIbTaThl MPOCKTHON I MCCIIENOBATEIbCKON JEesITeIHbHOCTH,
OpU 3TOM TPAMOTHO HCHOJb30BATh M3YYEHHBIH MOHATUHHBIA ammapaT Kypca (U3HKH,
COIIPOBOKJATh BHICTYIJICHHE MIPE3CHTAIHEH;

OpYU BBIOJHEHWU YYEOHBIX TIPOEKTOB M HCCIEIOBAHUN (PU3MUECKUX IPOLIECCOB
pacripeniesiaiTe 00sS3aHHOCTH B TpYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 3aJauyaMH,
CIICZITDH 32 BBITOJIHEHUEM IUIaHa JEHCTBUN M KOPPEKTUPOBATH €ro, aJeKBAaTHO OIEHHBATH
COOCTBEHHBIM BKJaJ B JAEATENbHOCTh TIPYIIBL, BBICTPaUBaTh KOMMYHUKAaTUBHOE
B3aUMO/ICHCTBHE, TIPOSIBIISSt TOTOBHOCTH pa3pemiaTh KOH(QIUKTEIL.

K koHmy oOydeHus B 9 kiacce mpeAMETHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb c(HOPMUPOBAHHOCTh Y OOYUAIOLIUXCSI YMEHHI:

UCIIOJIBb30BaTh  IOHATHS: CUCTEMA OTCYETAa, MaTepUalbHas TOYKa, TPAaEKTOpHS,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOro JABIKEHMs, Aedopmarus (ympyras, IUIacTHYEcKasi),
TpPEeHHE, LIEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh M MEPETpy3KH, LEHTP TAKECTH,
abcoMoTHO TBEPJOE TEJNO, LIEHTP TSDKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHHYECKHE
Kosie0aHusl U BOJHBI, 3BYK, MHPPA3BYK U yJIbTPa3BYK, AIEKTPOMAarHUTHbIE BOJHBI, HIKaIa
AIIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M AAJTbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS U
norjouieHus, aiabga, 0eta- U raMMa-u3JIydeHus, U30TOIbI, €pPHAs SHEPTeTHKA;

pa3iauyaTh SBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSIMOJIMHENHOE JBU)KEHHUE,
PaBHOYCKOPEHHOE TPSMOJIMHENHHOE JBUKEHUE, CBOOOJHOE MaJECHUE Tell, PaBHOMEpPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aUMOJIEHCTBUE TeJl, PEaKTUBHOE JBUXEHHE, KOojeOaTeIbHOe
JBIDKEHHUE (3aTyXalollie W BBIHY)XJICHHbIC KOJeOaHUs), pe30HAHC, BOJIHOBOE JBH)KEHUE,
OTpakeHHE 3BYyKa, MPSMOJIMHEHHOE pacIpOCTpaHEHUE, OTPAKEHUE U MPEIOMIIEHUE CBETa,
MIOJTHOE BHYTPEHHEE OTPaKEHUE CBETa, pa3joKeHHe OeJIoro CBETa B CHEKTP U CIOXKEHHE
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CIEKTPAJIbHBIX [IBETOB, JUCIIEPCUS CBETA, €CTECTBEHHAS PAJUOAKTUBHOCTD, BOSHUKHOBEHUE
JMHENYaTOro CHeKTpa M3JIy4eHHs) IO ONMCAHUI0 MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE,

pacrio3HaBaTh MPOSBICHUE N3YYEHHBIX (H3UUECKUX SIBICHUHI B OKpYXKarolieM MUpe (B TOM
yuciae (U3NYECKHE SBJICHUS B MPHUPOJE: TPHJIUBBI U OTJIUBBIL, JBWKCHHE IUIAHET
ConHEYHOUM CUCTEMBI, PEAKTHBHOE JBM)KEHUE >KHBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMJIETPACEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, X0, LIBETA TE€JI, ONITUYECKUE
ABJICHUS B HpUpoJe, OHOJOrMYecKkoe JeHCTBHE BHIUMOIO, YIbTPa(dHUOJIETOBOIO MU
PEHTICHOBCKOTO H3JIyUYCHHH, €CTECTBEHHBIH PaJMOAaKTUBHBIA (POH, KOCMHUYECKHE IY4H,
pazroaKTUBHOE U3IYyYCHHE IPUPOJHBIX MUHEPAJIOB, NEHCTBUE PAJMOAKTUBHBIX U3JIy4CHUN
Ha OpraHU3M 4YEJIOBEKa), IPU 3TOM IE€PEBOJUTH IPAKTHUUECKYIO 3aJayy B YydeOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3MUECKUX SBICHUM;

OIKCHIBATh M3Yy4YCHHBIE CBOMCTBAa TeNl M (PU3MUECKUE SBICHHS, UCIONB3Yys (U3NUECKHE
BEJIMYMHBI (CpeAHsisi U MIHOBEHHAas CKOpPOCTb Teja IPU HEPABHOMEPHOM JBH)KECHUHU,
YCKOpEHUE, IepeMEIICHHE, IIyTh, YII0Bas CKOPOCTb, CHJIa TPEHUs, CHJIa YIIPYTOCTH, CHja
TSOKECTH, YCKOpEHHE CBOOOJHOTO MAJCHHUS, BEC Tela, MMITYJbC Tella, UMITYJIbC CHIIBI,
MeXaHu4eckass paboTa M MOIIHOCTb, NOTEHIMAJIbHAs SHEpPrus Teja, HOJHATOrO Haj
MOBEPXHOCTBIO 3€MJIU, IOTEHIIMAJIbHAS SHEPTUS CKATOM MPYKUHBI, KHHETUYECKAsl YHEPIHs,
IIOJIHAsl MEXaHWYECKas SHEepIus, Nepuo] M 4yacToTa KosieOaHuM, JIMHA BOJIHBI, TPOMKOCTb
3ByKa M BbICOTa TOHA, CKOPOCTb CBETAa, I10OKA3aTelb MPETOMIIEHUSI CPEJlbl), IPU OMMCAHUU
IPaBUIbHO TPAKTOBaTh (PU3MUECKUII CMBICT HCHOJIb3YEMBIX BEJIUYMH, O003HAUYEHUS U
€IMHUIBI PU3NIECKUX BEITUYMH, HAXOJUTH (DOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3NIECKYIO
BEIMYMHY C JPYIMMU BEJIMYMHAMH, CTPOUTh TpadUKU M3YyYEHHBIX 3aBUCHUMOCTEN
(bU3HYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBAa TeJ, (U3UYECKUE SIBJICHHUS M IPOLECCH, UCIOIb3Yys 3aKOH
COXpPAaHEHMsI DHEPIUH, 3aKOH BCEMHUPHOIO TITOTEHMs, INPUHIMI CYNEPIIO3ULUN CHUI,
IOPUHLMII OTHOCUTENbHOCTU ['anmmies, 3akoHbl HplOTOHA, 3aKOH COXpaHEHHS UMIIYJbCa,
3aKOHBI OTPAKEHUS U IPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsilOBOIO U MacCOBOTO
Yrced MPHU SACPHBIX PEaKIHsX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA H
3alAChIBaTh €M0 MaTEMaTUYECKOE BBIPAXKCHHUE;

OOBSICHATH (PU3UYECKUE MPOLECCH U CBOWCTBA TEJ, B TOM YHCJE U B KOHTEKCTE CHTYallui
MPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IMPUUMHHO-CIEICTBEHHBIE CBSI3H,
CTPOUTH OOBACHEHHE M3 2—3 JIOTMYECKHMX ILIaroB ¢ OMOpoil Ha 2—3 M3y4yeHHBIX CBOWCTBA
bu3nyecKux SIBIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatbh pacu€THble 3a/auM (ONMHUpPAOLIUEcs HAa CUCTeMY U3 2—3 ypaBHEHMi), MCIOJB3Ys
3aKOHBI U (OPMYJIbI, CBSI3bIBAOIINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBHUS
3a/1a4M 3aMKChIBaTh KPATKOE yCJIOBHE, BBISBIATH HEIOCTAIOIINE UM U30bITOYHBIE JTaHHBIE,
BBIOMpPATh 3aKOHbI U (OPMYINbI, HEOOXOAMMBIE MAJSl pEIIEeHUs, MPOBOIUTH Pacué€Tbl U
OLICHUBATh PEAIMCTUYHOCTH MOTYYEHHOTIO 3HaYCHUS] PU3NYECKON BEITMUHHBI,
pacrio3HaBaTh IpoOJIeMbl, KOTOPbIE MOKHO PELIMTh MpPU MOMOIIM (PU3NYECKHX METOJIOB,
UCIIOJIb3YSl ONIMCAHKME UCCIIEOBAHMSI, BBIIEIATH IPOBEPSAEMOE IIPEIIONIOKEHNE, OLIEHUBATh
MPABWIBHOCTH TOPSIIKA MPOBEIEHUSI UCCIIEOBAHUS, J1€1aTh BBIBOJIbI, HHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB;

IIPOBOAMTDH OMBITHI IO HAONIOAECHUIO (PU3NYECKUX SIBICHUN MM (PU3NYECKUX CBOWCTB TEJ
(u3yueHue BTOporo 3akoHa HproTOHa, 3aKOHA COXpaHEHUs! SHEPTUH, 3aBUCUMOCTh NIEpUoaa
KoJIeOaHUH TNPYXKMHHOTO MAasTHMKa OT MAacchl TIpy3a U JKECTKOCTH TMPYXKHHBI U
HE3aBHCHMOCTh OT aMIUIMTYAbl MaJbIX KoJIeOaHWM, MPSIMOJIMHEWHOE paclpoCTpaHEHHE
CBETa, pa3jioKeHHe OeJoro cBeTa B CIEKTP, U3ydeHHE CBOMCTB M300pa)K€HUS B IUIOCKOM
3epKaJie M CBOWCTB HM300paKEHUS TIpeIMeTa B COOMparoIIer JjuH3e, HaOII0IeHNe
CIUIOIIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyYEHHUS): CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY M3
U30BITOYHOTO Habopa 00OPYJOBaHHS, OIUCHIBATH XOJ OIbITA U €ro pe3ylbTarhl,
(bopMyIHpOBaTH BHIBOJIBI;



IPOBOJUTH ITPU HEOOXOAUMOCTH CEPHIO NMPSIMBIX U3MEPEHUH, ONPEAETIss CcpelHee 3HAUCHHUE
n3MepsieMol Benu4uHBI ((POKYyCHOE paccTosiHue coOuparomiell JUH3bI), 0O0OCHOBBIBATH
BBIOOD crtocoba u3mMepeHus (M3MEPUTENHLHOTO MPUO0Pa);

IPOBOJIUTH MCCIIEJJOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEJIUYMH C MCIIOJIb30BAaHUEM
OPSAMBIX U3MEPEHUI (3aBUCUMOCTb NMYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBH)KEHUU
0e3 HaualbHOW CKOPOCTH, NEpHoAa KojeOaHWH MaTeMaTH4ecKOro MasTHHUKA OT JIMHBI
HUTH, 3aBUCUMOCTH yIJla OTPAXKEHUS CBETa OT yIjla MaJeHMs U yria IpeJoMIIeHUs OT yria
najieHus): IUTAHUPOBaTh  WCCIIEAOBAaHHE, CAMOCTOSTENIbHO  COOMpaTh  YCTAHOBKY,
(bUKCUPOBaTh PE3yabTAThI IOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH B BUJIE TAOIHIL
U rpauKoB, 1enaTh BBIBOBI 110 PE3yIbTaTaM HCCIICIOBAHNUS;

IIPOBOJIUTH KOCBEHHbIE U3MEpEHHs (PU3NYECKUX BEIMUYUH (CPEIHAsS CKOPOCTh U YCKOPEHHE
TeJla NPU PABHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOIO MNaEHHUs, KECTKOCTb
OPYXUHBIL, KO3()(UIMEHT TpeHUs CKONbXKEHHs, MeXaHHuecKas paboTa W MOIIHOCTbD,
4yacToTa U Mepuoj KojaeOaHUi MaTeMaTH4eCKOro U NPYKMHHOI'O MasTHUKOB, ONTHYECKas
cuiia coOHparomiel JIMH3bI, PaJAMOAKTHBHBIN ()OH): IIAHUPOBATH U3MEpPEHUs, cOOUpaTh
9KCHEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIIOJHATH M3MEPEHMs, Cileayd MpeaIokKeHHOH
UHCTPYKIINH, BBIYUCIIATh 3HAUEHUE BEJTMYMHBI U AHATM3HPOBATH MOJTYYEHHBIE PE3YJIbTaThl
¢ Y4€TOM 3aJJaHHOM MMOTrPEeIHOCTH U3MEPEHNUH;

coOmonaTh MpaBWja TEXHUKW Oe3omacHocTH Tmpu  pabore ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

pas3nyaTh OCHOBHBIE IPU3HAKM M3YYEHHBIX (DPU3NYECKUX MOJIesIel: MaTepualibHas TOYKa,
abCcoIIOTHO TBEPAOE TENO, TOYEUHBI MCTOYHHMK CBETa, JIyd, TOHKAas JIMH3A, IJIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIE€Ib ATOMHOTO f]1pa;

XapaKkTepu30BaTh MPUHIMIIBI ASHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOpPOIl Ha MX OmMcaHMs (B TOM YMCIE: CIHUIOMETP, JAaTYMKHU HOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHUsI, pakeTa, 9XOJOT, OYKH, MHEpPUCKOI, (POTOANmapaT, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOII, JO03UMETp, Kamepa BuibcoHa), uCHosib3ys 3HaHUS O CBOMCTBAaX (PU3NYECKUX
SIBIICHUI U HEOOXOMMbIe (PU3MUECKIEe 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YYEHHBIX TEXHMUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX TMPHOOPOB M TEXHOJOTHYECKUX TIPOLECCOB TIPU pelIeHHH Yy4eOHO-
NPAaKTUYECKUX 3a/1a4, ONTHYECKHE CXEMBbl JUIsl MOCTPOEHHs] H300paXeHUH B IJIOCKOM
3epKajie ¥ coOMparouieil TuH3e;

OPUBOANUTH NpUMeEphl  (HaxXoguTh HUHPOpPMALMIO O TpHUMepax) MPaKTHYECKOTro
UCTONb30BaHUS  (PU3MYECKMX 3HAHMH B TIOBCEJHEBHOW JKHM3HM JUId oOOecredeHus
0€30IaCHOCTH MPH 0OpAIEHHH ¢ IPUOOPAMHU U TEXHUYECKHUMH YCTPOHCTBAMHU, COXPAaHEHUS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpeje;
OCYIIECTBIISITh  MOWCK WHpOpManmuu  (PU3UUECKOro  cojepxaHus B  VHTepHeTe,
CaMOCTOSITENIbHO ~ (OPMYJIHPYS TIOMCKOBBIA 3ampoc, HAXOIWTh IIYTH OIPEACICHUs
JIOCTOBEPHOCTH  TOJIyY€HHOM HMHPOpPMALMU HAa OCHOBE HMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIHHBIX UCTOYHUKOB,;

UCMOJIb30BaTh NPU BBIMOJHEHUM YYEOHBIX 3aJlaHMi Hay4yHO-TIOMYJISIPHYIO JIMTEpaTypy
(¢u3nUecKkoro cojep:kaHus, CIpaBOUYHbIE MaTepUallbl, pecypchl ceTu MHTepHeT, BilaaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MH(GOPMALUU U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE MH(OPMAIUU U3
HECKOJIbKUX HCTOYHUKOB (PM3UYECKOTO COICPIKAHUS, TyOINIHO MTPEICTABISATh PE3YIbTAThI
NPOEKTHON WJIM HCCIIEA0BATENIbCKOW AEATENbHOCTH, NMPH 3TOM T'PaMOTHO HCIIOJIB30BaTh
W3YYEHHBbI TOHSATUHWHBIM amnmapaT W3y4aeMoro pasjena (U3MKH M CONPOBOXKIATh
BBICTYIIJICHHE TIPe3eHTalnel ¢ yuéToM 0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB



TEMATHYECKOE INTAHUPOBAHMUE

Ne Ha3sBanue Tembl Koua-Bo OcHoOBHBIE BUBI AeSITEILHOCTH

4acoB o0y4yalomuxcs

1 Beenenue 2 [IpuBoguTh TIpUMEPBI OOBEKTOB U3YUYCHHS

¢usukn (pusnueckue sABICHHS, (HUNIECKOE
TeJoO, BEIIIECTBO, busngeckoe oJie).
Habmtogate W aHanu3upoBath (U3NYECKUE
sBiieHUs ((UKCUpPOBaTh HM3MEHEHHUS CBOWCTB
00BEKTOB, CPAaBHUBATH UX U 0000IIATh).

2 Metoauka Ha0II0/1eHU|0 [To3nakoMuThCS c 9KCIIEPUMEHTAIbHBIM
bu3nUecKux SBICHUN METOZIOM MCCIIETIOBAHHUS IPUPO/IB]

(BOCIIPOU3BOIUTh, (PUKCUPOBATH H3MEHEHUS
CBOMCTB 00BEKTA, aHAJIN3UPOBATh.

3 3HaueHue TUIOTE3 u 8 BoicTpanBaHnue  rumore3 Ha  OCHOBAaHUU
IOCTPOCHHE  MOjeNeld B uMeroIuxcs JaHHbIX. KoHcTpyupoBanue u
IpolLecce MO3HAHUS MojenupoBaHue. BolmonHeHue 3agaHuil 1O

YCOBEpPUICHCTBOBaHUIO TpuOOpoB. Pa3paborka
HOBBIX BapuUaHTOB oONBITOB. Pa3paboTrka u
MpoBEpKa  METOJUKH  DKCIIEPHUMEHTAILHOU
paboTHI.

4 Ou3nueckuil  SKCIEPUMEHT, 22 Co6opka pubopoB u KOHCTPYKITUH.
KaK Ba)KHBIII METOJ Hay4HOTO Hcnonb3oBaHne M3MEPUTENBHBIX MPUOOPOB.
MIO3HAHUS TIPUPOJIBI BrimonHenue 1abopaTOpHBIX M MPAKTHYECKUX

pabor. Jlnarnoctuka u yCcTpaHEeHHe
HeucnpaBHocTel npubopoB. BricTpauBanue
TUINOTE3 HA OCHOBAHUU MMEIOIINXCS TaHHBIX.

5) TexHuka W TEXHOJOTHUS 30 Co6opka puOopoB U KOHCTPYKLUH.
MIPOBECHUS buznuecKux| Hcnonb3oBaHne M3MEPUTENBHBIX MPUOOPOB.
OTIBITOB BrimonHenue 1abopaTOpHBIX M MPAKTHYECKUX

pabor. Jlnarnoctuka u yCcTpaHEeHHe
HEUCTIPABHOCTEN MTPUOOPOB.
Hroro: 68




IIpunoxenue 1 k padouyeii nporpamme
Kypca I0N0JTHUTETbHOr0 00pa30BaHus
«FOHbIi1 pusnK»

KanennapHo-temaTnyeckoe nJiaHHPOBaHNe

8-9 kuacc 2023-2024 yueonblii roa (2 yaca B Heelio, 68 yacoB)

No HauMeHoBaHHe TeMBI Kou-Bo Hara
n/n 4acoB IUIaH | (pakr
1.BBenenue-24
1-2 BBognoe 3anstue. Lenu u 3amaun kypea. Th 2 5.09.23 5.09.23
pu paboTe ¢ 000PYTOBAHUEM.
2.MeTtoauka Ha0a0AeHUus (PU3NYECKHUX ABJIEHUI-64
34 Hcnapenue BOjbI. 2 12.09.23 12.09.23
5-6 W3menpuenue mena. 2 19.09.23 19.09.23
7-8 [TnaBnenue napaduna. 2 26.09.23 26.09.23
3.3HayeHue ruNnoTe3 U MOCTPOEHNE MOJIeJIeil B mpouecce NoO3HaAHUusA-84
9-10 [TosiBneHne COTHEYHOTO 3aiiunKa. 2 3.10.23 3.10.23
11-12 Mouaus. I'po3a. 2 10.10.23 10.10.23
13-14 CoJtHEe4YHOE 3aTMEHHeE. 2 17.10.23 17.10.23
15-16 BnustHre MarHuTHOTO 1MOJISE 3€MIIM Ha CTPENKY | 2 24.10.23 24.10.23
KoMmIIaca.
4.®u3uvecKnii IKCIEPUMEHT KAK BayKHbIii METO/l HAYYHOI0 MO3HAHMUSA MPHPOALI-224
17-20 ®dusndecKuit IKCIepuMeHT. Buibt 4 14.11 14.11
(U3UYECKOr0 IKCIIEPUMEHTA.
21-22 [TorpemHocTh H3MepeHus. Buibt 2 21.11 21.11
IIOTpEIHOCTEN U3MepeHus. Pacuér
MOTPEIIHOCTH U3MEPEHHUSI.
23-24 3acacpIBaHUE BAPEHOTO sIifIIa B OYTHUIKY. 2 28.11 28.11
25-26 MoHneTka B mapuke (IeicTBUE IIEHTPOOSKHON | 2 5.12 5.12
Y IICHTPOCTPEMHUTEIHHOM CHIIBI)
27-28 Kak ObicTpo moracHeT cBeda B Bojie? 2 12.12 12.12
29-30 [Tapsiue BuiIKYM (Ha paBHOBECHE TEII). 2 19.12 19.12
31-32 [TepeBepHyTHIN cTakaH ¢ BOAOW. Y IepiKaHue 2 26.12 26.12
TapesKd ¢ MOMOIIBIO MbLJIA.
33-34 BojsiHbIe 9achl M3 TIACTMACCOBBIX OYTBUIOK. 2 9.01 9.01
35-36 @POHTaH «KOHCEPBUPOBAHHBINY. 2 16.01 16.01
37-38 barapeiika u3 JMMOHOB. 2 23.01 23.01
5.TexHHKa U TEXHOJIOTHsI MPOBeAeHUs (PU3NUYECKHX ONbITOB-304
39-40 W3mepenue nionaay Guryp. 2 30.01 30.01
41-42 Onpenenenne KI1J[ Hak1OHHOM TIIOCKOCTH U | 2 6.02
€ro 3aBUCHMOCTD OT YyIJIa HAKJIOHA IIIOCKOCTH
(MM BBICOTHI OJTBEMA).
43-44 Omnpenenenne yIenbHOrO CONPOTUBIICHUS 2 13.02
MaTepraja IIKOJIFHOTO PeocTaTa.
45-46 N3yueHne 3aBUCUMOCTH NPOUJICHHOTO MyTH OT | 2 20.02
BpPEMEHU IPH PaBHOYCKOPEHHOM JIBH)KCHUH.
47-48 HccnenoBanue 3aBUCUMOCTU CpEAHEH 2 27.02
CKOPOCTH JIBIKCHHS TeJla 10 HAKIIOHHOM
IUIOCKOCTH OT YTJIa €€ HaKJIOHA.
49-50 N3mepenue mIOTHOCTH HEU3BECTHON 2 5.03
KHUJIKOCTH.




51-52 N3mepenne o0bema BOIbI B3BEITUBAHUEM. 2 12.03

53-54 W3mepenue naBiaeHus TBEPAOTO Teja. 2 19.03

55-56 HccnenoBanue 3aBUCUMOCTH MEXAHUUECKON 2 2.04
paboThI OT MAcCCHI Tela.

57-58 N3yuenune ycioBuii paBHOBECHsI pblvyara u 2 9.04
oTpesieNIeHUE IICHTPA TSHKECTH Tell.

59-60 W3yueHune TermionpoBOTHOCTH PA3INYHbBIX TN | 2 16.04

61-62 N3yueHnne KanmmuisipHbIX SBJICHUMN. 2 23.04

63-64 N3ydeHne 3aK0OHOB OTPAKCHHSI U TIPSIIOMIICHUS | 2 30.04
CBETA.

65-66 N3ydeHwne snekTpusanuu Tei u 2 14.05
B3aMMO/ICHCTBHS DJIEKTPHUYCCKHIX 3aPSIJIOB.

67-68 HccnenoBanue cBOWCTB MOCTOSTHHBIX 2 21.05

MarHuToB. M3yueHnue npupos
JIEKTPUYECKOTO pa3psiia
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