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IlosicHUTEIbHAS 3aIIUCKA

B JaHHYIO pa60qy}0 nporpamMmy BHCCCHbBI UI3MCHCHUA B 4aCTU IIPUBCACHUSA B COOTBCTCTBUC COACPKAHUSA U INIAHUPYCMBIX PC3YJIbTATOB

obyuenus ¢ denepanbHO paboyeit mporpamMMoi Mo yueoHoMmy npeametry «dusrkay (0a30BbI YPOBEHbD ).

B 2023-2024 yuebHOM roxy 1o JaHHO# pabodeii mporpaMme Beaercs ooydenue B 8 u 9 kinaccax (mo ®I'OC O00-2010)

HJIaHHp!eMI)Ie pE3VIAbLTATbI OCBOCHMWS !‘lCﬁHOFO IpeaMeTa «Pusuka»

HByLIGHI/Ie (1)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O O6HIGFO 06paSOBaHI/IH HAIIPpaBJICHO Ha JOCTH)KCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H

IPEIMETHBIX 00pa30BaTENbHBIX PE3YJIHTATOB.

B pesynbrate mzyueHuss pU3MKKM HA YPOBHE OCHOBHOTO 00IIEro oOpa3zoBaHus y oOywaromierocs OyayT chOpMUPOBaHBI CIETYIOLINE

JIJMYHOCTHBIC PE3YyJIbTAThl B YaCTH:

1) maTpMoOTHYECKOr0 BOCIMTAHUSA:

— MPOSIBIICHUE UHTEpPECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX U 3THUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HaHUE BaXXHOCTH MOPAIbHO--3TUUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCTIPUSATHE ICTETUYECKUX KauecTB (PM3NYECKOM HayKu: €€ TapMOHUYHOTO MTOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUSA:

— OCO3HAaHHE LEHHOCTU (PU3MUYECKON HAyKM KaK MOIIHOTO MHCTPYMEHTA MO3HAHMsI MHUpA, OCHOBBI Pa3BUTHUSl TEXHOJIOTMH, Ba)KHEHIIEH
COCTABJISIFOLIEH KYJIBTYPBI;

— pa3BUTHE HAYYHOU JH0003HATEILHOCTH, HHTEPECA K UCCIIEN0BATENBCKON AEATEIbHOCTH;

5) popMupoBaHus KyJIbTYPBbI 310POBbSl 1 SMOLMOHAJIBHOIO 0JIATONIOTYYHS S
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e — OCO3HAHHUE LIEHHOCTU 0€30IacHOro o0pas3a *KHU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, BaKHOCTU MPaBUII OE30MaCHOTO MTOBEICHMUS
Ha TPAHCIOPTE, HA 0POrax, C JIEKTPUUECKUM U TEIJIOBBIM 000PYI0BaHHUEM B JOMAUIHUX YCIOBUSIX;

e — c(hOpMHUPOBAHHOCTH HaBbIKA pe(IICKCHH, TPU3HAHUE CBOETO MpaBa Ha OMMOKY M TAKOTO e MpaBa y APYroro 4eJ0BeKa;

e 6) TPYyI0BOI0 BOCIIMTAHUS:

e — aKTMBHOE y4acTHE B PEUICHUM NMPAKTUYECKUX 3ajau (B paMKax CEMbH, 00pa30BaTeIbHON OpraHu3aluu, ropoja, Kpas) TEXHOJIOTHYECKOU
U COLMAIbHOM HaNpaBJIECHHOCTH, TPEOYIOLIUX B TOM YUCIIE U (PU3UUYECKUX 3HAHUI;

e — UHTEpEC K IPAKTUUECKOMY U3YUEHHIO IPOPECCHil, CBA3aHHBIX C (PU3UKOIL;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpUEHTAlMs Ha NMPUMEHEHUE (PU3NYECKHX 3HAHUU NI pelIeHMs 3a/Jad B 00JIaCTH OKpY)KaroUled cpeibl, INIAHUPOBAHUS MOCTYNKOB U
OLICHKM UX BO3MOKHBIX IMOCJIEACTBUI IJIs1 OKPYKAIOIIEH CPEAbL;

e — OCO3HaHUE INI00ATBHOIO XapaKTepa 3KOJOTHUECKUX MPOOJIEM U IyTEH X PElICHUS;

e 8) aganTanuy K H3MEHSIIOIMMCSH YCJIOBHSAM COLUAIBHON U NMPUPOAHOM Cpelbl:

e — NOTPEOHOCTH BO B3aMMOJCHCTBUU IMPHU BBINOTHEHUH MCCIEAOBAHUM U MPOEKTOB (PU3NYECKON HANMPABIEHHOCTH, OTKPBITOCTh ONBITY U
3HAHUSM APYTHX;

e — IIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO NEATEIbHOCTD;

e — MOTPEOHOCTh B (POPMHUPOBAHMHU HOBBIX 3HAHUU, B TOM 4YHcie (HOPMYIUPOBATh WUJEU, MOHSITHS, TUIOTE3bl O (PU3NYECKUX OOBEKTAX U
SABJICHUSIX;

e — OCO3HaHUE Ae(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DU3HKY;

e — IUTAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (DU3NYECKUX 3HAHUM;

e — CTpEMJICHUE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U SKOHOMHUKH, B TOM YHCIIE€ C UCIIOJIb30BAaHUEM (PU3NYECKUX
3HAHUU;

e — OLIEHKA CBOMX JCHCTBUH C YUETOM BIMSIHUS HA OKPYKAIOIIYIO CPEy, BO3MOKHBIX TTI00abHBIX MOCIEICTBHM.

METANPEAMETHBIE PE3YJIbBTATBI

B pesynbTaTe ocBOoeHUs mporpamMmel Mo (hU3MKe Ha YPOBHE OCHOBHOTO 00IIero oOpazoBaHus y oOydaromerocs OyayT copmMupoBaHbl
MeTanpeIMeTHbIe pe3yJbTaThl, BKIIIOUAIONINE ITO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBbIC NEHCTBHUS, KOMMYHHUKATUBHBIC YHHBEpPCAIbHBIC
yaeOHbIC ACHCTBHSI, PETYJIATUBHBIC YHUBEPCAIbHBIC YICOHBIC JCHCTBHSL.
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ITo3naBaTebHBIE YHuUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHH

Ba3oBble Jjornueckue AeiicTBUA:

BBISIBIISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHU);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMU, OCHOBAHUS JjIsl 0000IIEHHUs U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTpUBaeMbIX (haKTax, JAaHHBIX M HAONIOJEHUSX, OTHOCSIIUXCS K (PU3MUECKUM
SIBIICHHSIM;

BBISIBIISITh MPUYUHHO--CIICJICTBEHHBIE CBS3U MPU M3YYEHUU (PU3NYECKUX SBJICHHUM U MPOIIECCOB, JI€NATh BBIBOJBI C MCIIOJIb30BAHUEM
JEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHHH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3IX (DU3NUECKUX BEIHUNH;

CaMOCTOSITENIbHO BBIOMPATh CIIOCOO peleHus ydeOHOM (u3nueckoil 3aiaun (CpaBHEHHME HECKOJIbKMX BapHaHTOB PEIIEHUs, BbIOOP
Han0oJIee MOAXOASIIEr0 C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe 1eiiCTBUS.

MCITIOJIb30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHMS,

MPOBOJUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OTMBIT, HECIOXKHBIA (PU3NYECKUN IKCIEPUMEHT, HEOOIBINIOE HCCIIECOBAHUE
(bU3UYECKOro SIBJICHUS;

OIICHUBAThH HA IPUMEHUMOCTh M JOCTOBEPHOCTh MH(GOPMAITHIO, TIOJYYCHHYIO B X0J/I€ UCCIICIOBAHUS WIIH SKCIICPUMCHTA,
CaMOCTOSITENIEHO (hOPMYITHPOBATH 0OOOIICHHUS U BBEIBOBI IO pe3yibTaTaM MPOBEIEHHOTO HAOIIOACHMSI, OTIBITA, UCCIICIOBAHMS;
MPOTHO3UPOBATh BO3MOXKHOE JabHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, & TAKKE BBIBUTAThH MPEATNOI0KEHUSI 00 UX pa3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

INPUMEHSTH Pa3IUYHbIC METOIbI, HHCTPYMEHTBI U 3alPOCHI IIPH IMOMCKE U 0TOOpe MH(DOPMAIIMK WU JAHHBIX ¢ YYETOM MPEII0KSHHON
ydeOHOM (M3UYECKOM 3a/1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH MHPOPMAITUIO PA3TMYHBIX BUIOB U (hOPM TIPEICTABICHHUS;

CaMOCTOSITEIIEHO BBIOMPATh ONTHMAILHYIO (hOpMY TIPEICTaBICHUS HHPOPMAITUH U WILTIOCTPUPOBATH PEIIaeMbIe 3a7a4i HECIOKHBIMU
CXeMaMH, ArarpaMMaMH, HHOW IrpadUKON U MX KOMOMHAIIMSIMH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUS:

B XoZe O0O0CyXIeHus y4dyeOHOro maTepuaina, pe3yJbTaToB JabOpaTOpHbIX pabOT M MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY
00CyX/1aeMOii TEMBI M BEICKA3bIBATh UJICH, HAIICIICHHBIC HAa PEIICHIE 33a]]a4 U MOJepKaHue OJIaroKenaTeTbHOCTA OOIICHUS;
COTOCTABIISITh CBOU CY)KJCHHUS C CY)KACHUSIMHU JAPYTHX YUACTHUKOB JIMAJIOra, OOHAPYKUBATh PA3JIUUUE U CXOJCTBO MMO3HUIIHIA;
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BbIpaXaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

myOJTUYHO MPEACTABIISITH PE3YIbTAThI BBIMOTHEHHOTO (PU3MUECKOTO OMBITA (IKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUTyJIbHOW pabOThI MPU PEIICHUH KOHKPETHOU (hHU3UUeCcKOM TPOOIeMBbI;
NPUHUMATh LETU COBMECTHOM JESTENbHOCTHU, OPTraHU30BBIBATH JACUCTBUS MO €€ JOCTIKEHMIO: PacHpelelisiTh poJid, 00CYyX IaTh
MIPOIIECCHI M PE3YIbTAaThl COBMECTHON PabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFO/ICH;

BBITIOJTHATHh CBOIO YacTh pa0OTHI, OCTHTass Ka4ECTBEHHOTO pe3yJibTaTa IO CBOEMY HAMPABIICHUIO W KOOPJAWHHPYS CBOU JCUCTBUS C
JPYTUMH Y4JIEHAMH KOMaH/IbI;

OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITENIBHO C(OPMYIUPOBAHHBIM YyYaCTHUKAMU
B3aUMO/ICHCTBUSI.

PerJIHTI/lBHl)Ie YHUBEpPCAJIBHBIC y‘leﬁﬂble ﬂeﬁCTBHH

Camoopranusanus:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMIUX I PEIICHUs] PU3NUECKUX 3HAHHM;

OPUEHTUPOBATHLCS B PA3IMYHBIX MOAXO0AAaX MPUHATUS PEIICHUN (MHIWBUIYAIbHOE, IPUHATHAE PEUICHUS B TPYIIE, MPUHATHE PEIICHUMA
rpymnmon);

CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM pelIeHHs (PU3NYECKON 3a/1auil WM TUTaHA HUCCIIeOBAaHUS C YIYETOM MMEIOIUXCS PECYPCOB U
CcOOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh MpeIJlaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMu U IPEAJIAraTh IUIaH €€ U3MEHEHUS;

OOBACHSTH MPUYUHBI TOCTHXKEHUS (HETOCTHXKEHUSI) pE3YJIbTaTOB JIEITEIbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHCIIE B XOJI BBHIOJHEHUS (PU3MUECKOTO MCCIEIOBAHUS WM MTPOEKTA) Ha OCHOBE HOBBIX
00CTOSITENECTB, U3MEHUBIIMXCS CUTYallul, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YyJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0sl HA MECTO APYTOro YeJoBeKa B XOJIE CIiopa WM AUCKYCCHHM Ha HAYYHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHHS U JIOTUKY

Apyroro,
npuU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelieHUH (U3NYECKUX 3a7ad WM B YTBEP)KICHHUSAX HA HAyYHbIE TEMBI U TAKOE e MPaBO

JpYyTOroO.
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Hpe}IMeTHbIe pe3yJdbTaThbl

1)

2)

3)

4)

5)

6)

8)

(dopMHpOBaHUE NPEACTABICHUNH O 3aKOHOMEPHOM CBSI3W U IO3HABAEMOCTH SIBJICHUH NIPUPOABI, 00 OOBEKTUBHOCTH HAYYHOI'O 3HAHUSA; O CHUCTEMO-
oOpazyroriel poiu (GU3MKH AJIsl pa3BUTHSL APYTHX €CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUI; HAyYHOT'O MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs] OCHOB
CTPOCHUS MaTepuu U PyHAaMEHTAIBHBIX 3aKOHOB (PU3HKH;

¢opMHpoBaHHE NEPBOHAYAIBHBIX NPEACTABICHUNH O (U3MUYECKOW CYIIHOCTH SIBJICHUH NPUPOABI (MEXaHWYECKHX, TEIJIOBBIX, AJIEKTPOMATHUTHBIX H
KBAaHTOBBIX), BUJaX MaTepuM (BEILECTBO U IO0JIE), JBM)KEHUH KaK CIIOCOO€ CYyLIEeCTBOBAaHMS MaTEpUH; YCBOCHHUE OCHOBHBIX MJIEHl MEXaHHMKH, aTOMHO-
MOJIEKYJISIPHOT'O YYEHHS O CTPOSHHUH BEIIECTBA, 3JIEMEHTOB 3JIEKTPOANHAMUKYI ¥ KBAHTOBOM (PU3MKH; OBIIaJIeHHE NOHATUIHBIM alnapaToM U CUMBOJIUYECKUM
A3BIKOM (DU3UKH;

npuoOpeTeHre OmblTa NMPUMEHEHHUs HayyHbIX METOJOB I103HAHMSA, HAOMIONEHUS (PU3MUECKUX SBJICHUH, MPOBEIEHHs OMNBITOB, IPOCTBIX 3SKCIEpU-
MEHTAJIbHBIX MCCIICAOBAHHM, MIPSIMBIX M KOCBEHHBIX M3MEPEHHI C MCIIOJIb30BAaHHEM AaHAJIOTOBBIX U IMU(PPOBBIX MU3MEPHUTEIBHBIX MPUOOPOB; MMOHN-MaHUE
HEN30€KHOCTH MOTPELIHOCTEN JIF0OBIX U3MEPEHUI;

NOHUMaHWe (U3NYECKUX OCHOB M INMPHHLUIOB AEWCTBUS (paOOThl) MAllMH M MEXaHU3MOB, CPEJCTB IMEPEIBM)KEHUS M CBSA3M, OBITOBBIX MPUOOPOB,
IPOMBIIIJICHHBIX TEXHOJOIMUECKUX MPOLECCOB, BIUAHUS MX Ha OKPY)KAIOLIYIO CPely; OCOZHAaHUE BO3MOXKHBIX NPHUUYMH TEXHOI'€HHBIX M 3KOJIOTHYECKHX
KaracTpod;

0CO3HAHHME HEOOXOTUMOCTH MPUMEHEHHS JOCTIKEHIH (DPU3UKU M TEXHOJIOTHIA ISl pAIlHOHAIEHOTO MPUPOOTIOIH30BAHHUS;

OBJIa/ICHUE OCHOBAMH O€301TaCHOTO HCITOIb30BAHMS €CTECTBEHHBIX U MCKYCCTBEHHBIX SJIEKTPUUYECKUX M MATHUTHBIX MOJIEH, 3JIEKTPOMAarHUTHBIX U 3BYKOBBIX
BOJIH, €CTECTBEHHBIX M HMCKYCCTBEHHBIX HOHHM3HPYIOIUX W3IYyYCHUH BO M30€KaHWE MX BPEIHOTO BO3ICHCTBUS HA OKPYKAIOUIYIO CpPely M OpraHu3M
YeJIOBEKa;

pa3BUTHE yMEHUsI IUIAHUPOBATH B IOBCEIHEBHOW KM3HH CBOM JECHCTBHS C MPUMEHEHUEM IOJyYCHHBIX 3HAHUN 3aKOHOB MEXaHUKH, DJIEKTPOJANHAMHKH,
TEPMOJIMHAMHKH U TETIJIOBBIX SIBICHUH C IENBI0 COCPEIKESHHS 3I0POBbSI;

¢dbopmMHpoBaHUE MPECTaBICHUN O HEepaI[MOHAILHOM HUCIOJIb30BaHUU MPUPOJHBIX PECYPCOB U SHEPIUH, 3arPA3HEHUH OKpYXKAroIleH Cpelibl Kak CIIe/ICTBUE
HECOBEPIICHCTBA MAIITMH U MEXaHH3MOB.

BbInycKHUK HAYy4YHMTCS:
e CcoOMOaaTh MpaBMIa 0€30MACHOCTH M OXPaHBI TPY/a MpH padboTe ¢ yueOHBIM U TaO0OPATOPHBIM 000PYIOBaHUEM;
® JIOHUMATh CMBICII OCHOBHBIX q)HSI/I‘IeCKI/IX TEPMHHOB: (bHSI/I‘IeCKOG TEJ10, (i)I/I3I/I‘-IeCK06 SIBJICHUEC, @HSH‘IGCK&X BCJIIMYMHA, CAUHUIBI U3MEPCHU,

¢ pPACIIO3HABATh HpO6HCMBI, KOTOPLIC MOKHO PCUINTD ITPU TOMOIIU (I)I/ISI/I‘-ICCKI/IX MCTOHOB; aHAJIM3UPOBATH OTACIILHBIC 3TAIIbl IPOBCACHUS UC- clieJOBaHUI

U MHTEPIIPETUPOBATh PE3YJIbTaThl HAOIIOIEHUH U ONIBITOB;

® (CTaBHUTBh OIIBITHI IIO HCCICAOBAaHHIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUM WIIH q)HBI/ILIeCKI/IX CBOMCTB Ten 0e3 HCIOIB30BaHHUSA MPpSAMBIX I/ISMepeHI/Iﬁ; npu 5TOM

dbopmyaupoBaTh mpodaemMy/3agady ydeOHOTO IKCIIEPUMEHTA; COOMpATh YCTAaHOBKY M3 MPEIJIOKEHHOTO0 O0OpYIAOBaHUS, MPOBOIUTH OMBIT U (OpMyIHpOBaTH
BBIBOJIBI.

[Tpumeuanue. [1pu npoBeaeHn ncciea0BaHMs GU3NUECKUX SBICHUN N3MEPUTENIbHBIE TPHOOPHI HCIIONB3YIOTCS JIMIIb KaK JATYUKU U3MEPEHUsT (PU3UUIECKUX
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BEJIMYMH. 3alUCH MTOKa3aHUN MPSAMBIX U3MEPEHUH B 3TOM Ciiydae He TpeOyeTcsl.

® [IOHUMATbH POJIb IKCIIEPUMEHTA B MOJYyYECHUH HaAyYHO! HHPOpMAIIHH;

® TIPOBOAMTH MPSIMBIE U3MEPEHUS (PU3NIECCKIX BEIMYMH: BPEMS, PACCTOSTHUE, Macca Tella, 00beM, Crjia, TEMIIepaTypa, aTMocepHOE JaBJICHUE, BIAKHOCTD
BO3/lyXa, HAMpsHKEHUE, CUIIa TOKA, paJUallMOHHBINA (OH (C UCTOIB30BAaHUEM J03UMETPA); MPU ITOM BHIOMpPATh ONTHUMAJIBHBINA CIIOCO0 U3MEPEHUS U HCIIOIb30BaTh
MPOCTEUIIINE METO/Ibl OLIEHKH MOTPEIIHOCTEN N3MEPEHUM.

[Tpumeuanue. Jlro6as yaeOHas mporpaMma JI0JDKHA 00ECTIeUnBaTh OBJIAJICHUE MPSMBIMHA U3MEPEHUSMH BCEX TIEPEUNCIICHHBIX (U3UYECKUX BEIHU-
9u

H. ® I[IPpOBOAUTH HUCCICAOBAHHC 3aBUCUMOCTEH (1)I/ISI/I‘IeCKI/IX BCIIMYHH C HUCIIOJIb30OBAHUEM IIPAMBIX HSMCPCHI/II;’IZ IIprU 3TOM KOHCTPYHUPOBATh YyCTa-

HOBKY, (MKCHPOBATh PE3yJIbTaThl MOJTYYCHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIIMYMH B BUJIC TaOIHIl U TPaUKOB, JIEIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBaHUS;

® TIPOBOJHWTH KOCBEHHBIC H3MEPCHUS (PU3MUECKUX BEIMYHMH: TPU BBINOJIHCHUU HW3MEPEHUH COOUpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CICIYsI
MPEI0KCHHON HHCTPYKIIUH, BBIYUCIISTh 3HAUCHUE BEIMIMHBI i aHATTM3UPOBATh MOJyUYEHHBIC PE3YJIbTAThI C YUETOM 33JJAaHHOW TOYHOCTH U3MEPEHUH;

® AHAIM3UPOBATH CUTYAIllMU IMPAKTUKO-OPUCHTHPOBAHHOTO XapakTepa, Y3HAaBaTh B HUX TPOSBICHHC HM3YyYCHHBIX (DU3MYCCKHUX SIBJICHUW WU 3aKO-
HOMEPHOCTEH U MPUMEHSTh UMCIOILIHECS 3HAHUS IS UX OOBSCHCHUS;

® TIOHMMATH MIPUHIIMIIBI ICHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKHUX YCTPONCTB, YCIOBUS UX O€30MaCHOTO UCIIOJIb30BAHUS B MTOBCEIHEBHON KU3HH;

® UCIONB30BaTh MPHU BBIMOJHEHWH YYEOHBIX 3a7ad HAYYHO-TIOMYJSPHYIO JTUTEPATypy O (DU3MYECKHX SBJICHHSX, CIIPABOYHBIE MaTepuaibl, PECypCHI
WNHurepHer.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

®  0CO3HABAMb YECHHOCMb HAYUHBIX UCCIe008AHUL, POTb PUUKU 8 PACUIUPEHUU NPEOCMABLEHUTE 00 OKPYICAIOWEM MUpe U ee 8KIA0 8 YIYYUUEHUeKaA1eCmaa
HCUBHU

®  UCNONBL306ANb NPUEMBL NOCMPOEHUSL (PUUYECKUX MOoOeell, NOUCKA U YOPMYIUPOBKU OOKAZAMENbCIE 6bLOSUHYMbIX SUNOMES U MEOPEMUYECKUXEbI60008
Ha 0CHOBe IMNUPUYECKU YCTNAHOBNIEHHbIX (PAKMO8;

®  CPABHUBATNL MOYHOCIb USMEPEHUS PUIUYECKUX BETUYUH NO BeIUYUHE UX OMHOCUMENbHOU NO2PEeUWHOCIU NPU NPOBEOEHUU NPAMBIX USMEPEHULL

®  CamMoCcmosamenbHo NPOBOOUMb KOCBEHHble USMEPEHUS U UCCIe008aHUs (DUUUECKUX BeIUYUH C UCHOIb308AHUEM DA3IUYHLIX CHNOCOD08 U3MepeHus
Qusuueckux seruyuH, 8blIOUPaAMb CPeOCMBEa USMEPEHUS C YUemoM He0OX00UMOU MOYHOCIU USMePeHUll, 000CHOB8bIBAMb 8bLOOP CNOCOOA UMEPEeHUs, A0eK8AMHO20
NOCMAasenHoll 3a0aye, npo8oOUNMb OYEHKY 00CMOBEPHOCIU NOJLYYEHHbIX Pe3YIbIMamos;

®  BOCHPUHUMAMb UHDOPMAYUIO PUIUYECKO2O COOEPHCAHUSL 8 HAYYHO-NONYIAPHOU Iumepamype u cpeocmeax MAcco8oU UHGopmayuu, Kpumuyecku
OYEHUBAMb NOTYYEHHYIO UHPOPpMAYUIO, AHATUSUPYS ee COOepIHCaHUue U OaHHble 00 UCMOYHUKE UHpOpMayul,
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® co30asamb coOCMBEHHbIE NUCLMEHHble U YCMHble CO0OWeHUss O (QUIUUYECKUX SBNIeHUAX HA OCHO8e HEeCKONbKUX UCMOYHUKO8 UHpopmayuu, co-
npoBOHCOAMb 8blCHYNIEHUE Npe3eHmayueti, y4umuléas 0COOeHHOCMU ayOUumopuu c6epCmHUKOS.

Mexanuuyeckue siBJEHUS

BbINyCKHUK HAYYUTCSH:

® pAacro3HaBaTb MEXaHUYECKHE SBJICHHS U OOBSCHATH HA OCHOBE MMEIOLIUXCS 3HAHUN OCHOBHBIE CBOICTBA WJIM YCIIOBUS NMPOTEKAHUS ITHX SIBJICHMIA:
pPaBHOMEpPHOE M HEPAaBHOMEPHOE JIBI)KEHHUE, B3aMMOJCICTBHE Tell, Meperadya JaBlICHUs TBEPJAbIMU TeJaMH, >KUJKOCTSIMU W razaMu, aTMoc(epHoe AaBlIeHUE,
IUTABaHUE TEI;

® OMKCHIBATh M3YUYEHHBIE CBOWCTBA TNl U MEXaHMYECKUE SBIICHUS, HCIONb3yd (PU3NYECKUE BEIWYMHBI MyTh, MEpPEeMEIIeHUe, CKOPOCTh, Macca Tena,
IUIOTHOCTH BEIIECTBA, CHJIA (CHJIa TSKECTH, CUJIa YIIPYTOCTH, CHJIa TPEHUS ), NaBleHUE, KWHETHYeCKasl YHEprusl, MOTeHLMAIbHAs YHEPTrHsl, MeXaHuyeckas pabora,
Mexanuueckas mourHocTh, KIT/I mpu coBepiieHN paboThl C UCIIOJIIB30BAHUEM POCTOTOMEXaHU3Ma, IIPU ONMKMCAHUU MPABUIBLHO TPAKTOBATH (PU3MUYECKUN CMBICTT
UCTIOJIB3YEMBIX BEJTUYMH, UX 0003HAUYCHUS U €ANHUIIBI H3MEPEHHSI, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOIIHE JAHHYIO (PU3MUYECKYIO BEIMYHHY C IPYTHMHU BETUYUHAMH,
BBIYUCIIATH 3HAUYCHUC (1)H3H'~I€CKOI71 BCJIMYHNHDBI;

® pa3jMyaTh OCHOBHbBIE IPU3HAKU U3YUEHHBIX (PU3UUECKUX MOJIENEH: MaTepuaIbHas TOUKa,

e pewmaTh 3aJayd, UCHOJb3ys (U3NYECKHE 3aKOHBI (3aKOH BCEMHUPHOTO TAToTeHHusd, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u ¢GopMyibl,
CBS3BIBAIOIIINC (1)I/I3I/I‘~IGCKI/I€ BCJIIN-YUHBI (HYTB, CKOPOCTh, YCKOPCHUEC, MaCCa TECJ1a, INIOTHOCTh BCIICCTBA, CUJIA, JABJIICHUC, KUHCTUYCCKAA SOHCPTHA, IOTCHIHAJIbHAA
SHEPTHs, MEXaHW4Yeckasi pabora, Mexanudeckas MourHocTh, KIIJ mpocTroro mexaHusma): Ha OCHOBE aHalIW3a YCJOBHS 3aJlayd 3allUCHIBATh KPATKOE YCIIOBHE,
BBIJACIATH (1)I/ISI/I‘I€CKI/IC BCJIMYMHBI, 3aKOHBI U q)OpMYJ'II)I, H€06XOI[I/IMI>IC AJig €€ pCIICHUA, IPOBOJUTL PACUCTEI U OLUCHUBATL PCAJIBHOCTL MMOJYYCHHOTO 3HAUCHUA
bu3nYeCKOi BETUYHHBI.

BhInyCKHUK MOJTYYHT BO3MOKHOCTH HAYYMTHCS

® UCNONIL3068aMb 3HAHUSL O MEXAHUYECKUX A6JeHUSX 6 NOBCEOHEeSHOU MHCU3HU Oa1 obecnevenus 0e30nacHocmu npu 06pau4€Huu C npu6opaMu u
MeXHU4YeCcKUMU YCMpOUCMeamu, Ol COXPAHEHUsl 300p08bs U COONIOO0EHUS HOPM IKOJI02UHECKO20 NOBeOeHUsl 8 OKpydcalowel cpeoe; Npusooums npumepbl
NPAKMU4ecKo20 UCNONb308AHUSL PUBUYECKUX SHAHUL O MEeXAHUYECKUX ABNeHUAX U PU3ULECKUX 3AKOHAX, NPpUMepbl UCNOIb308AHUSL 60300HOBIAEMbIX UCTOUYHUKOS
9HepeUU; IKOJOSUYECKUX NOCAeOCMBULL UCCIe008AHUS KOCMUYECKO20 NPOCMPAHCME;
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® pasiuuams paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ceodwull xapakxmep @YHOAMEHMANbHbIX 3AKOHO8 (3AKOH COXPAHEHUs.
MeXanu4eckou IHepeUll, 3aKOH 8CEMUPHO20 MALOMEHUSL) U 02PAHUYEHHOCMb UCHOIb308AHUsL YACMHBIX 3aKOH08 (3akoH I yka, Apxumeda u 0p.);

® HAX0O0UMb AOEKBAMHYIO NPeONIONCEHHOU 3a0aye Qu3uueckyro Mooelb, paspeulams npooiemy KAk HA OCHO8e UMEIOWUXCA 3HAHUL N0 MeXaHuke C
UCNONIL30BAHUEM MANEMAMUYECKO20 annapama, max u npu NOMOWU Memooo8 OYeHKU.

TenJioBble siBJIeHUs1 BbINYCKHUK HAYYUTCH:

® DAcMO3HaBaTh TEIUIOBbIC SBJICHUS U OOBICHATH HA 0a3e MMEIOIIMUXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCIIOBUSI IMPOTEKAHUS ITUX SBJICHHIA:
muddy3us, n3MeHeHue o0beMa Tel MPU HarpeBaHuH (OXJIaKICHUH), OOJbIlas CKUMAeMOCTh Ta30B, Majas CKUMAEMOCTh KHUAKOCTEH U TBEPIbIX TE;
TEIUIOBOE pPaBHOBECHE, MCMApEHUE, KOHCHC AU, MIaBJICHHEe, KPUCTALTU3AllMs, KUIIeHUEe, BIAYXHOCTh BO3/IyXa, PA3IMYHBIE CIIOCOOBI TEILIONEepeaaun
(TeTIONPOBOTHOCTh, KOHBEKITHUS, U3ITYUYEHUE), arperaTHbIE COCTOSIHUSI BEIIECTBA, MOTJIONMIEHNE SHEPTHH MPU UCTIAPEHUHU KUKOCTH U BBIJICIICHHE €€ TTPU
KOH/JICHCAIIUH T1apa, 3aBUCUMOCTb TEMIIEpaTypbl KUIICHHS OT JIaBJICHUS,

® OMKCHIBATh U3YYCHHBIC CBOMCTBA TEJ U TEIUIOBBIE SBICHUS, UCIONB3YS (PU3NUYECKUE BEIMUMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIHUsl,
TEMIEpaTypa, yAeiabHas TEIIOEMKOCTh BEIECTBA, yleiIbHas TEIUIOTa IUIABJICHUS, yJelbHas TEIJIOTa MapooOpa3oBaHus, yleabHas TEIUIOTa CrOpaHus
TOTUTUBA, KO3 PUIMEHT ITOJIC3HOTO JSHCTBHS TEIJIOBOTO IBUTATEIIS; TIPY ONMUCAHUH MTPABMIIEHO TPAKTOBATH (PU3MUYECKUN CMBICIT HCIIOIh3yEeMbIX BEIIMYHNH,
uX 0003HAYEHUS U €UHUIIBI U3MEPEHUS, HAXOUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NUECKYIO BEIUUYUHY C IPYTUMHU BEIIMYMHAMHU, BBIYUCIISITH 3HA-
yeHue QU3UIECKON BETUUUHBL;

® AHANM3UPOBATH CBOKCTBA TEJ, TEIIOBBIE SIBJICHUS U MTPOLIECCHI, HCTIOJIb3Yysl OCHOBHBIE MOJIOKEHN AaTOMHO-MOJIEKYJISIPHOTO YYEHUS O CTPOECHUHU
BEIIECTBA U 3aKOH COXPAHEHUsI SHEPTUH;

® pasnuyaTh OCHOBHBIC TPU3HAKH U3YUYCHHBIX (PU3MUECKUX MOJIEJICH CTPOCHHMSI Ta30B, KUJIKOCTEN U TBEPBIX TE;

® [IPUBOJUTH IPUMEPHI IPAKTUUECKOTO UCTIOJIB30BAHUS (DU3UUECKUX 3HAHUHN O TEIJIOBBIX SIBJICHUSX;

e pelaTh 337241, UCIONB3YS 3aKOH COXPAaHEHHS YHEPTUU B TEIIJIOBBIX Mpolieccax U (pOpMyIbl, CBA3bIBatONNE (U3MUECKUE BETMUMUHBI (KOTHYe-
CTBO TEILJIOTHI, TEMIIEpATypa, yJelIbHas TEIJIOEMKOCTh BEILIECTBA, y/IelbHas TEII0Ta IUIaBJIeHUs, YellbHas TeII0Ta MapooOpa3oBaHus, yelIbHas TeIIoTa
CTOpaHUs TOTUIMBA, KO3()DPHUIIMEHT MOJIE3HOTO NEHCTBHUS TEIUIOBOTO JABUTATENS): HA OCHOBE aHAIM3a YCIOBUS 3a/1a4Ml 3allMChIBATh KPATKOE YCIOBUE, BBI-
NEeNATh GU3NYECKUE BETHMUMHBI, 3aKOHBI U POPMYITBI, HEOOXOUMBIE JIJISl €€ PEIIeHUs, TPOBOJAUTh PACUEThI M OIICHUBATh PEATHHOCTH MOIYUYEHHOT O 3Ha-
yeHUs (PU3NIEeCKON BEITMUMHBI.

BpInyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCS:

®  UCNONBL306aAMb 3HAHUS O MENIOBbIX ABLEHUAX 8 NOBCEOHEBHOU HCU3HU OJis1 0becneyeHus 6e30nacHoCmu npu 0opaweHuu ¢ npUbOpamMU U MmexHu-
YyecKUMU YCMpotucmeamu, 0 COXpaneHus 300p08bsl U COONI00eHUsL HOPM IKOJI02UHECKO20 NOBEOEHUsl 8 OKPYHcarowell cpede; npugooums npumepbl KO-
Jl02UYeCKUx nocieocmsuti pabomel 0suecamenell 6HYMpPeHHe20 C2OPAnUs, Menilo8slX U SUOPOINEeKMPOCMAHYUL,
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®  pazIuUHams epaHuYybl NPUMEHUMOCIU DUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0OWULl Xapakmep (yHOAMEHMANbHBIX PU3ULeCKUX 3aKOHO8 (3aKOH
COXPAHeHUsl FHePeUL 8 MENJO8bIX NPOYECCax) U 0SPAHULEHHOCIb UCNONb308AHUSL YACHHBIX 3AKOHOB,

® HAXOOUMb A0EKBAMHYIO NPEDJIONCEHHOU 3a0aye huzuLecKyro Mooeib, paspeuams npodiemy KaKk Ha OCHO8E UMEIOUUXCSL 3HAHULL O MeNnl08blX
ABNEHUSX C UCNOTIb308AHUEM MAMEMAMUYECKO20 Annapamad, max u npu nOMOwU Memooos OYeHKU.

DJIeKTpUYecKHe 1 MATHUTHBIE SIBJIEHUSA

BbInyCKHUK HAYYHTCSI:

® pacCIO3HABaTh AJICKTPOMATHUTHBIC SIBIICHHS M OOBSCHITh HA OCHOBE MMCIOIUXCSl 3HAHUI OCHOBHBIC CBOMCTBA WM YCIIOBHS MTPOTCKAHMSI THUX
SIBIICHUH: AJICKTPU3ANHSI TEJl, B3AaMMOJICHCTBHUE 3aps/IOB, MICKTPUUYSCKUN TOK M €ro JEHCTBUsS (TEIUIOBOC, XUMUYCCKOE, MAarHUTHOE), B3aUMOICHCTBUE
MarHuTOB, JACHCTBHE DJICKTPHUECKOTO IO HA 3apsDKCHHYIO YACTHUILY, MPSIMOJIMHEHHOE PacIpOCTpAaHEHUE CBETa, OTPAKEHUE M MPEIIOMIICHUE CBETA,
TIMICTIEPCHUS CBETA.

® COCTaBJISTH CXEMBI YJICKTPUUYCCKUX IIETIEH ¢ IMOCIIeIOBATEILHBIM U MAPAILICIbHBIM COCTUHEHUEM DJIEMEHTOB, Pa3jindasi yCJIOBHBIC 0003HAYCHUS
AJIEMEHTOB JIEKTPUYECKHX IIeTIeH (MCTOYHUK TOKa, KIIF0Y, PE3UCTOP, PEOCTAT, JIaMITIOYKa, aMIIEPMETP, BOJIBTMETP).

® JICIIOJIB30BaTh ONTHYECKHE CXEMBI JJIsl IIOCTPOCHUS H300paKEHUH B INIOCKOM 3epKajie U COOMPAIOIIEH JINH3E.

® OMWCHIBATH M3yYCHHBIC CBOWCTBA TENI M DJICKTPOMArHUTHEIC SIBIICHUS, HCITOJIb3Yysl (PU3HUYSCKUE BEIIMUUHBL: dJICKTPHUSCKUAN 3apsil, CHIIAa TOKa,
ANEKTPHUECKOE HAMPSHKEHUE, SIIEKTPHUECKOE COMTPOTUBIICHHUE, YICTHHOE COMPOTHUBIICHNE BEIIECTBA, pad0OTa AIEKTPHUIECKOTO TOJIsI, MOIITHOCTh TOKa, (ho-
KYCHO€ PaCCTOSIHME W ONTHYECKas CWJIA JIMH3BI;, TIPU ONMMCAHUU BEPHO TPAKTOBATH (PU3MUYECKUU CMBICI UCIOJIL3YEMBIX BEIUYHMH, UX 0003HAYCHUS U
€IMHUIIBI U3MEPEHUS; HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETU-UUHY C APYTUMHU BETHUYNHAMHU.

® AHAIM3UPOBATH CBOWCTBA TEII, JJIEKTPOMATHUTHBIC SIBJICHUS U TIPOIIECCHI, UCITOJIb3Ys (DU3MYECKHE 3aKOHBI: 3aKOH COXPaHEHUS JICKTPHISCKOTO
3apsina, 3akoH OMa s yyacTka 1emnu, 3akoH J[xoyns-JIeHiia, 3akoH IpsIMOIMHEHHOTO paclpOCTPAHEHUs CBETa, 3aKOH OTPAKEHHSI CBETa, 3aKOH MPEJIOM-
JICHHSI CBETa; P 3TOM pa3INyvaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA M €T0 MAaTEMaTHYECKOE BhIPAKECHHE.

® TIPUBOJUTH MPUMEPHI MPAKTUICCKOTO UCITOJIb30BAHUS (PU3HUECKUX 3HAHUH O JIEKTPOMATHUTHBIX SIBJICHUASX

e pelaTh 337241, UCTIONB3YS (U3MUECKUEe 3aKOHBI (3aKkoH OMa JiIs yyacTka 1en#, 3aKoH J[xoyns-JIeHna, 3akoH NpsSMOTHMHEWHOTO pacipocTpa-
HEHHS CBETA, 3aKOH OTPAKECHUS CBETA, 3aKOH MPEIOMIICHHSI CBETa) U (POPMYJIBI, CBSI3bIBAIOIINE (PU3NISCKUE BETUIHUHBI (CUIIA TOKA, DJIEKTPHUYECKOE HaIpsI-
KEHHE, IIEKTPUIECKOe COMPOTUBIICHUE, YIEIhHOE COIPOTUBIICHHUE BEIIECTBA, paboTa 3MEKTPUIECKOTO MOJIsI, MOITHOCTh TOKa, (DOKYCHOE PacCTOSIHHE U
ONTHYECKas CUJIa JTUH3bI, POPMYIBI pacuera IEKTPUIECKOT0 COMPOTUBIICHHUSI PU MOCIEA0BATEIHFHOM U MapalIeIbHOM COSAMHEHUH ITPOBOTHUKOB): HA
OCHOBE aHAJIM3a YCIOBUS 3a/Ia4M 3aMHChIBATh KPATKOE YCIOBUE, BBIICIITh (PU3NIECKUE BETUYUHBI, 3aKOHBI 1 (POPMYITBI, HEOOXOAUMEIE JUISI €€ PeIICHHS,
IIPOBOJIMTH PACUETHI U OIEHUBATH PEATLHOCTD MOMYYSHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI.
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BbINyCKHUK MOJIyYUT BO3MOKHOCTH HAYYUTHCS:
® UCNONL306AMb 3HAHUA 00 JNEKMPOMASHUMHBIX AGNIEHUAX 6 NOBCEOHEeBHOU MHCU3HU O0Jd obecneuenus 0Oe30nacHocmu npu oo6pawjeHuu ¢

npubopamu U MexHu4eCKUMuU yCmpoucmeamu, O COXPAHEeHUsl 300p08bs U COON0OeHUs HOPM IKOJIO2UHECK020 N08eOeHUs 8 OKpycaiujell cpeoe;

npueodumb npumepbvl 6AUAHUSA D]IEKNMPOMACHUNTHBIX u3JZyll€Hul/7 Ha JKrcusvle Opcanu3Imsl,

®  pasiudanmdvp cpaHuybl nPUMeHUMOoOCmu qbu3uqecmtx 3AKOHO6, NOHUMAamb 606061/(41412 xapakmep qbyHOaMeHmaﬂbelx 34KOHO6 (3CZKOH COXpAHEeHUs

INeKMPULECKO20 3apsoa) U 02PAHULEHHOCMb UCHOIb308AHUSL YACMHbBIX 3aKOH08 (3akon Oma 0711 yuacmka yenu, 3akou /[ocoyna-Jlenya uop.);

®  UCNOTb3080Nb NPUEMBL NOCMPOEHUS ¢M3MQ€CKMX MOOQJZQZZ, nouckau qbopmyﬂupogku 0oKazamenbcme 6bl06tumblx cunomes u meopemuidecKkux

86160008 HA OCHOBE IMAUPUHECKU YCMAHOB/IEHHbLX qbakmoe;

® HAxoO0umv A0eK8AMHYI0 NPEOJIONCEHHOU 3a0aye puzuieckyo Mooeisb, paspeuams npooiemy KaK Ha 0CHO8e UMEIOWUXCSL 3SHAHUL 00 3]1eKmpo-

MACHUMHDBIX ABNEHUAX C UCNOTIb30BAHUEM MAMeEMANMU4YeCcKo2o annapama, mak u npu nomouju Memoooe OUEHKU.

K koHiy oOydeHus B 8 kij1acce npeIMeTHbIE pe3yJbTaThl HA 0230BOM YPOBHE JIOJKHBI OTpakaTh C(OOPMUPOBAHHOCTH Y OOyYaIOIIUXCA
YMEHUU:

VCIIOJIB30BaTh MOHATHA: Macca M pa3sMepbl MOJIEKYJI, TEIUIOBOE JBMIKEHHE aTOMOB M MOJIEKYJI, arperaTHbleé COCTOSIHUS BEIIECTBA,
KpUCTAJUIMUECKHE U aMOp(HBIC TeJla, HACBIIIICHHBIM M HEHACHIIICHHBIN Tap, BIAXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DHEPT U,
TEIUIOBOM JBUraTElb, AJEMEHTAPHBIA JJIEKTPUUYECKUN 3apsl, DJIEKTPUUYECKOE IOJIe, MPOBOAHUKU W JUIIEKTPUKH, MOCTOSHHBIN
3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

pasznuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE U CKaTHe, Terlonepeaaya, TerjIoBOoe PaBHOBECHE, CMAaYUBaHUE, KATMJUIAPHBIC SBJICHHUS,
UcrnapeHue, KOHJeHcallusl, IaBleHre, KpucTauuin3anus (0TBepAeBaHue), KUIIeHUe, Terjonepenaya (TerionpoBOHOCTb, KOHBEKIHS,
U3JTyYEHHE), AJIEKTPU3aLUs TEJ, B3aUMOJEHCTBUE 3apsI0B, ACUCTBUS ANEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBIE
MarHuTOB, J€HCTBUE MAarHUTHOTO MOJIS HA MPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIMS) MO OTMIMCAHUIO UX XapaKTEPHbBIX CBONCTB
Y Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSABICHUE U3YyUYEHHBIX (U3NYECKUX SIBICHUN B OKPY)KAIOIIEM MHUpPE, B TOM uucie (PU3NUECKHE SBICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHBIE SBJICHHS B IPUPOJE, KPUCTAUIBI B IpUpoAe, nznydenne CoHIa, 3aMep3aHue BOJAOEMOB,
MOpckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, JIEKTPUUYECKHE SBJICHUS B aTMOCc(]epe, 2JIEeKTPUUECTBO )KMBBIX OPTraHU3MOB,
MarHuTHOE moJjie 3emMid, JIpeid MOoI0COB, POJIb MATHUTHOTO MOJIS JJIA JKU3HU Ha 3emJie, MOJISIPHOE CUSHUE, NPU 3TOM NEPEBOJUTH
PAKTHUECKYIO 33a]]a4y B yUEOHYIO, BBIIETSATh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUI;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3MUECKHE ABICHUS, HCTIONb3Ys (PU3NUECKIe BETMYHHBI (TEMIIEpaTypa, BHYTPEHHSS YHEPTHs,
KOJMYECTBO TEIUIOTHI, YJE€IbHAs TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA IUIABJICHMS, YJENbHas TEIUIOTa MapooOpa3oBaHuS,
ylelibHas TEIJIOTa CrOpaHus TOIUIMBA, KOA((MUIIMEHT MOJIE3HOTO ASUCTBUS TEMJIOBOM MAalllMHbI, OTHOCUTENIbHAS BJIAKHOCTh BO3/yXa,
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ANEKTPUYECKUH 3apsjl, CUJIa TOKA, SJIEKTPUUECKOE HANPSKEHUE, CONMPOTUBIICHUE MPOBOJHUKA, YJICIIBHOE CONMPOTHUBIIEHUE BEILIECTBA,
paboTa ¥ MOIIHOCTH DJIEKTPUUYECKOTO TOKA), MPU OMHCAHWUHU MPABIIBHO TPAKTOBATh (PM3MUECKUI CMBICT HCTOIB3YEMBIX BEIIMYHH,
0003HAYEHUA U €IUHMIBI (PU3MYECKUX BEJIUYMH, HaXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (DU3WYECKYIO BEJIUYHUHY C APYTUMU
BEJIMUYMHAMH, CTPOUTDH IpaUKN N3yUYCHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIMYUUH,

XapaKTEePU30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBIICHUS U TPOIECCHI, UCIIONB3YsI OCHOBHBIE TIOJIOKECHHSI MOJIEKYIISIPHO --KHHETHIECKOM
TEOPUU CTPOCHHUS BEIIECTBA, MPUHIIMII CYNEPIO3UIIMH TOJIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS 3apsja, 3akoH Oma nis
ydacTKa 1en#, 3akoH Jxoymnsa—JIeHnia, 3aKkoH COXpaHeHUs SHEPTUH, TIPH 3TOM JaBaTh CIIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3aIMCHIBAThH
€ro MaTeEMaTUYECKOE BBIPAKEHHUE;

00BICHATHh (PU3MUECKHE TPOIIECCHI M CBOMCTBA TEJI, B TOM YMCJIE U B KOHTEKCTE CUTYyaIlMil IPAKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa:
BBISIBJISITh IPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX MIAroB ¢ OMOpod Ha 1—2 M3y4YeHHBIX CBOMCTBA
(bu3NYECKUX SIBICHHM, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTE;

pemarth pacu€THBIC 3a/1a4u B 2—3 IEUCTBUS, UCIIOIb3Ys 3aKOHBI U (hOPMYJIBI, CBS3BIBAIOIINE (DU3NUYSCKUE BETMYMHBI: HA OCHOBE aHAIM3a
YCIIOBHS 3aJ1aul 3alMCBhIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTATOK JAHHBIX JUIS PEIICHUS 3a/1aud, BEIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOUMBbIC ISl €€ pelleHus], MPOBOAUTL Pacuy€Thl U CPaBHUBATH MOJYYEHHOE 3HAUYCHHE (PU3MYECKOM BEJIMYUHBI C MU3BECTHHIMHU
JTAHHBIMH;

pacro3HaBaTh IPoOJIEeMbl, KOTOPBIE MOXKHO PEIIUTH MPU MOMOIIU (GU3UIECKUX METOJI0B, UCIIOJIb3YS ONUCAHUE UCCIIEIOBAHMS, BHIJICTSATh
MPOBEPSAEMOE MPEAIIOT0KEHUE, OLIEHUBATH NMPABWILHOCTH MOPSAKA TPOBEACHUS UCCIICIOBAHMS, JI€JIaTh BBIBO/IbI;

IIPOBOJIMTH OIBITHI TT0 HAOMIOJACHUIO (DU3UYSCKUX SBJICHUN WM (PU3HMYCCKHX CBOMCTB Tel (KaNWJUISIPHBIC SBIICHHS, 3aBUCHMOCTH
JIABJICHHS BO3/IyXa OT €ro 00BhEMa, TEMIIEpaTyPhl, CKOPOCTH IIPOIIECCa OCTHIBAHUS M HATPEBAHUS IIPU U3TYUYECHHUH OT IIBETA U3ITydaroen
(morsomaroieit) TOBEPXHOCTU, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIIEPATYPHI KUIKOCTU U IUIONIAAN €€ TOBEPXHOCTH, dJICKTPU3AIUS TEI
Y B3aUMOJICVCTBHE BJIEKTPUUYECKUX 3aPSAA0B, B3aUMOJICHCTBHUE MMOCTOSIHHBIX MAarHUTOB, BU3yaJln3allsl MAarHUTHBIX IMOJIEW MTOCTOSIHHBIX
MAarHuTOB, JCUCTBUS MAarHUTHOTO T10JIA HA MMPOBOJHUK C TOKOM, CBOMCTBA JICKTPOMArHuTa, CBOMCTBA 3JICKTPOABUTATEIS TOCTOSTHHOTO
TOKa): (opMyIUpPOBATH MPOBEPSIEMBIE MPEANOIOKEHUSI, COOMPATh YCTAHOBKY W3 MPEAJIOKEHHOTO 000pYyIOBaHMSI, OMHUCHIBATH XOJ
ombITa U GOPMYJUPOBATH BHIBOJIBI;

BBITIOJIHATH MPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEILHON BJIAXHOCTH BO3/AYyXa, CHJIbl TOKA, HANPSKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIIMYWH, CPABHUBATH PE3YyIbTaThl U3MEPEHUI C y4€TOM 3aJlaHHOW a0COIOTHOU
MIOrPELTHOCTH;

MPOBOJAUTL HCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKONM BEJIMYMUHBI OT APYroM C HCIHOJIB30BAHUEM IIPSMBIX H3MEPEHUMN
(3aBUCUMOCTbH COIPOTHUBJIEHUS MPOBOJHUKA OT €r0 JJIMHBI, TJIOIIAIA MTONEPEYHOI0 CEUCHUs M YJIeIbHOTO COMPOTUBIICHUS BEIIECTBA
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MPOBOJHUKA, CHJIBI TOKA, MIYIIETO Yepe3 NPOBOIHUK, OT HAIpPSHKEHUS Ha TMPOBOJHHUKE, HMCCICIOBAHUE IOCIEAOBATEIIEHOTO M
napaJyieIbHOTO COCIWHEHUN MPOBOJIHUKOB): TUIAHUPOBATH MCCIEAOBAHHUE, COOMPATh YCTAHOBKY M BBIMOJHSATH W3MEPCHHUSI, CICTYS
MPEIOKEHHOMY TUIaHy, (PUKCHUPOBATh PE3yIbTaThl MOJYYEHHOH 3aBHCHMOCTH B BHUJE TaONMIl U rpadUKOB, ACiaTh BBIBOIBI IO
pe3yJibTaTaMm MCCIeI0BaHNUS,

MIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3MUCCKUX BEIMYMH (yAeNbHAs TETUIOEMKOCTD BEIIECTBA, COITPOTUBIICHUE MMPOBOIHKKA, paboTa 1
MOTITHOCTh JJICKTPHYECKOTO TOKA): IJIAHUPOBATh H3MEPEHUS, COOMpaATh IKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEIys MPEIIOKCHHOU
WHCTPYKIIMH, ¥ BEIYUCIISATH 3HAUCHHUE BEIUINHBI,

co0JIro1aTh TIpaBUJIa TEXHUKH OE30ITaCHOCTH MPU paboTe ¢ J1abopaTOPHBIM 000PYI0BAHUEM;

XapaKTEepHU30BaTh MPUHITUIILI ACHCTBHUS W3YYEHHBIX NMPUOOPOB U TEXHHUYECKUX YCTPOMCTB C OMOPON HAa MX OMHCAHUA (B TOM YHCIIC:
CHCTEMa OTOIUICHHS JIOMOB, THUTPOMETp, TapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CUYETUYUK ODICKTPUUCCKOW IHEPTHH,
JIEKTPOOCBETUTEIBHBIC TPUOOPHI, HATPEBATEIBHBIC AIEKTPOIIPHUOOPHI (TIPUMEPHI), JEKTPUUECKHIE TTPEIOXPAHUTENH, JICKTPOMArHuT,
AIEKTPOABUTATEb TMOCTOSHHOTO TOKA), HMCIIONB3YysS 3HAHUS O CBOMCTBaX (U3MYECKUX SBJICHUM W HEOOXOJMMBbIC (DHU3NUYECKHUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOMCTBA M U3MEPHUTEIbHBIC TIPUOOPHI TI0 CXeMaM M CXEMAaTHYHBIM PUCYHKaM (KHUIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETpP, JBHTaTeIh BHYTPEHHETO CTOPAHMS, SJECKTPOCKON, PEOCTaT), COCTABJIATh CXEMBI
AIEKTPUIECKUX IIETICH C IMOCIEI0BATEILHBIM U TapAJICTFHBIM COSTMHCHUEM JIEMEHTOB, pa3indasi yCJIOBHbIC 0003HAUCHHUS DIICMEHTOB
DIEKTPUYECKUX LEIEH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHMDOPMAILIMIO O MPUMEPAX) MPAKTHYSCKOTO HCIIOIB30BaHUS (PU3UUSCKUX 3HAHUN B MOBCEIHEBHOM
KU3HH I o0ecreueHus Oe30MacHOCTH MPU OOpalleHUH ¢ MPUOOpaMy UM TEXHUUYECKHUMH YCTPOMCTBAMH, COXPAHCHHS 370POBbS U
COOJTIOICHHST HOPM 3KOJIOTHUECKOTO IMOBEICHUS B OKpYKaroIIeH cpee;

OCYIIECTBISTh MOUCK MHpOpMaK (HU3NYEcKoro cojepkanus B MIHTepHeTe, Ha OCHOBE MMEIONTUXCS 3HAHUN M MyTEM CPaBHEHHS
JOTIOJTHUTEIIFHBIX HCTOYHUKOB BBIACIIATH HH(DOPMAIIHIO, KOTOPAs SBIISICTCS MIPOTUBOPSYMBOM HJIM MOXKET OBITH HEJIOCTOBEPHOI;
WCIIOJIH30BaTh TPHU BBIMOTHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJSAPHYIO JUTEpaTypy (GU3HMYECKOTO COACpPIKAHUS, CIPABOYHBIC
MaTepHabl, pecypchl cetd MHTepHeT, BIaieTh MpUéMaMHM KOHCIICKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs WHGOpPMAIMK W3 OJHOMN
3HAKOBOW CUCTEMBI B IPYIYIO;

co3maBaTh COOCTBEHHBIC THCHMEHHBIE M KpPAaTKUE YCTHBIE cooOmeHus, 0000mas uHpOpMaIi0 W3 HECKOJBKUX HWCTOYHHKOB
(bU3UYECKOTO COAEpKaHUsS, B TOM YUCIIE IMTyOJIMYHO MPEACTABIATH PE3yIbTaThl TPOCKTHOM MITH MCCIICOBATEIBCKOMN IEATeTLHOCTH, TIPU
ATOM T'PaMOTHO MCIIOJIb30BaTh N3YUYEHHBIN MOHATHUIHBIN anmapaT Kypca (U3UKH, COMPOBOXKIATh BHICTYIIJICHHE MTPE3CHTAIIUCH;
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IIPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIETOBAaHUN (PU3NYECKUX MPOILIECCOB PACIIPEAETATH O0S3aHHOCTH B TPYIINE B COOTBETCTBUU
C MTOCTaBJIEHHBIMH 33J]a4aMH, CJIIEIUTH 3a BBIIOJHEHUEM IIJIaHA AEHCTBUI U KOPPEKTHPOBATH €r0, aIEKBATHO OLIEHUBATh COOCTBEHHBIN
BKJIAJ] B I€ATEIbHOCTh TPYIIIbI, BHICTPaNBaTh KOMMYHHKAaTUBHOE B3aMMOJENCTBHE, IPOSBIISAS TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.

K koHny oOydeHus B 9 ki1acce npeIMETHbIE pPe3ybTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPakaTh C(HOPMUPOBAHHOCTh y OOYYaIOIIUXCS
YMEHHM:

WCIIOJIB30BaTh TOHATHUA: CUCTEMA OTCUYETa, MaTepualbHas TOYKA, TPACKTOPHUSA, OTHOCHUTEIBHOCTh MEXaHHYECKOTO JIBUKECHUS,
nedopmanus (ynpyrasi, IacTU4YecKas), TPeHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U IMEPETPY3KH, LEHTP TAKECTH,
abCOJIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPJOTO TEjla, PaBHOBECHE, MEXAaHWYECKHE KOJIEOAHWsS W BOJIHBI, 3BYK, MH(PPA3BYK U
YIBTPA3BYK, DSJCKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JaJTbHO30PKOCTb, CHEKTPHI
UCITyCKaHUA U MOTJIOIIECHMS, allb(a-, OeTa- U raMMa-u3Iy4yeHHUsl, U30TOIbI, A/IepHasi SHEPreTUKA;

pasznuyaTh SABJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSIMOJMHEWHOE IBUKEHUE, PABHOYCKOPEHHOE MPSMOJMHEMHOE JIBH)KEHHE,
CBOOOJHOE TaJieHuE Tell, pABHOMEPHOE JIBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE JIBUKEHHE, KOJIeOaTEIbHOE
NBIDKEHUE (3aTyXawllue W BBIHYXKJICHHBIE KOJieOaHMs), PE30HAHC, BOJIHOBOE [IBIIKCHHME, OTPaXEHHE 3BYKa, MPSMOJIMHEHHOE
pacnpocTpaHeHue, OTpaKEHUE U MPEIOMIICHUE CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKE€HUE OEJNOoro CBeTa B CIEKTP U
CJIOKEHUE CHEKTPAJIBHBIX I[BETOB, IUCIIEPCUSA CBETA, E€CTECTBEHHAs PAJAMOAKTUBHOCTb, BO3HWKHOBECHHE JIMHEWYATOrO CIIEKTpa
U3JTyYEHHUs]) 110 OTIMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINUX AaHHOE (PU3NYECKOE SIBJICHUE;
pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SIBJICHUI B OKpYXaloleM MUpe (B TOM 4Hucie PU3NYECKUE SBICHUS B MPUPOJIC:
NPUIUBBl U OTJIMBBI, JIBUKEHUE IIaHeT COJIHEUHOW CHCTEMBbI, PEAKTUBHOE IBHXKECHUE MKUBBIX OPraHW3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3€MIJIETPSICEHUE, CEMCMHMYECKHE BOJHBI, I[yHAMH, 3XO, I[BETA TeJl, ONTUYECKHUE SIBJIEHUSA B MPHUPOJE, OMOJIOTHYECKOE
JNENUCTBUE BUAMMOTO, YIbTPA(PUOIETOBOTO U PEHTI€HOBCKOTO M3JIyY€HHH, €CTECTBEHHBIN paJMOaKTUBHBIA (OH, KOCMUYECKUE JTYyYH,
PaINOaKTUBHOE H3JIYYEHUE NPUPOJHBIX MUHEPAJIOB, JNECUCTBUE PATMOAKTUBHBIX H3IYYEHHN Ha OpPraHuU3M 4YeJOBEKa), MPH 3TOM
MEPEBOIUTH MPAKTUUECKYIO 33/1a9y B yUeOHYIO, BBIICISATH CYIIECTBEHHBIC CBOWCTBA (ITPU3HAKHN ) (PU3NUYECKUX SBIICHUN;

OTHCHIBATh U3yUYCHHBIE CBOMCTBA TEN W (U3UYECKUE SBJICHUS, UCTIONB3Ys (pr3nyeckue BEIWYUHBI (CPEIHSISI 1 MTHOBEHHAS CKOPOCTh
TeJa MPU HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, NMEPEMEIICHHUE, NyTh, YIJ0Bas CKOPOCTh, CHJIA TPEHMS, CUJIa YIPYTrOCTH, CHJIA
TSXKECTH, YCKOpPEHHE CBOOOJHOIO NAJCHHs, BEC Tela, UMIYJbC Tela, UMIYJIbC CHJIbl, MEXaHW4yeckas padoTa M MOIIHOCTb,
MOTCHIMAJIbHASL SHEPTHS Teya, MOAHATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, NMOTCHLIMUAIbHAS SHEPIUsl CKATOU IMPYKUHBI, KHHETUUYECKas
SHEprus, MOJHasg MEXaHU4YeCKas SHEPTrHsi, MePUoJ M YacToTa KoueOaHuil, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh
CBeTa, MOKa3aTesib MPETOMIICHUSI CPEJlbl), MPU OMUCAHUU MPaBUIBHO TPAKTOBATh (DU3MYECKUN CMBICT HUCIOJIb3yEMbIX BEITUYHH,
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0003HAYEeHHUS U €AMHULBI (PU3UUECKUX BEIMYMH, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHUYMUHY C JPYTHUMU
BEJIMYMHAMU, CTPOUTH TpadUKHU U3YUCHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEIIUYHH;

XapaKTepu30BaTh CBOWCTBA TeN, (PU3MUECKUE SBICHHUS U TPOLIECCH, UCHOJB3YSd 3aKOH COXPAaHEHHS JHEPrud, 3aKOH BCEMUPHOTO
TATOTEHUS, NPUHIMII CYNEPHO3ULUU CHUJI, IPUHLIUIN OTHOCUTENbHOCTH [ anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs HMITYJbCa,
3aKOHBI OTPaKEHUS M MPEIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOIO U MAaCCOBOTO YHCEIN MPH SAEPHBIX PEAKIUAX, IPH 3TOM
JlaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIIMCHIBATH €r0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBACHATH (PU3NYECKHUE MPOLIECCHl U CBOMCTBA TEN, B TOM YUCJE U B KOHTEKCTE CUTYallMd MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUUMHHO--CJIE/ICTBEHHBIE CBS3H, CTPOUTh O0BSCHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ ONMOpPOM Ha 2—3 M3Yy4YEHHBIX CBOICTBa
(du3nYeCKUX SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3a7a9n (OTMPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUH ), HCTIONB3Ys 3aKOHBI 1 (POPMYIIbI, CBSI3BIBAIOIINE (PU3HMUECKIE
BEJIMUMHBI: HA OCHOBE aHaJIN3a yCIOBHS 3aJ[a4d 3alHChIBATh KPATKOE YCIIOBUE, BBISABIATH HEAOCTAIONINE WM U30BITOUYHBIC TaHHBIC,
BbIOMpaTh 3aKOHBI U (OpPMYJIbl, HEOOXOAUMBIEC AJI PELIEHUS, MPOBOJUTH pacdy€Tbl U OIEHUBATh PEAIUCTUYHOCTH IMOJYYEHHOTO
3HaYeHUs! PU3NYECKON BETUUHUHBI;

pacrno3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEUITUTh PU MOMOIIH (PU3UUECKUX METOJIOB, UCTIOJB3YsI OMIMCAHNE NCCIIEIOBAHUS, BBIICTISTh
IPOBEPSIEMOE MPEIOIOKEHNE, OIICHUBATh MPABIIIBHOCTH MOPsIIKA MPOBEACHUS HUCCIIEIOBAHUS, JIeJaTh BBIBOJIbI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH 1 OIBITOB;

IPOBOJIUTD OMBITHI IO HAOIIOAEHUIO (PU3NYECKUX SBJICHUN WU PU3NYECKUX CBOMCTB Tl (M3yueHHue BToporo 3akoHa HpioToHa, 3aKkoHa
COXPAaHEHHUS HHEPruM, 3aBUCHUMOCTh Mepuoja KoieOaHUil NPYKMHHOTO MAasATHHKA OT MacChl Ipy3a M KECTKOCTU HPYXKHUHBI U
HE3aBUCHUMOCTb OT aMIUIUTYJbl MaJIbIX KOJIeOAaHUH, MPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, pasioKeHHe Oeoro cBeTa B CHEKTP,
U3yueHHe CBOICTB M300pa)keHUs B IUIOCKOM 3epKaje U CBOMCTB M300pakeHUs MpeaMera B coOHparoliel JuH3e, HabiroaeHue
CIUIOIIHBIX U JMHEWYATBIX CIIEKTPOB HM3IYUYECHHMsI): CAMOCTOSTENIBHO COOMpPATh YCTAHOBKY U3 M30BITOYHOrO Habopa 00OpyIdOBaHMA,
OIHCHIBATh X0/ OMbITA U €T0 PE3YJIbTAThI, ((OPMYIUPOBATH BHIBOIbI;

IPOBOAUTH IPU HEOOXOJUMOCTH CEpPUI0 HPSIMBIX HW3MEpPEHUl, OMpenesss CpeiHee 3HAUeHHE H3MepsSeMOl BeIUYUHBI (POKyCHOE
paccTositHue coOuparouiel JIMH3bI), 000CHOBBIBATH BEIOOP criocoba u3MepeHus (M3MepuTeabLHOro npubopa);

IIPOBOJIUTH HWCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH C HCIOJIH30BAHUEM MPSMBIX U3MEPEHHH (3aBHCHUMOCThH IyTH OT
BPEMEHH MPU PABHOYCKOPEHHOM JBIKEHUU 0€3 HayaJbHOM CKOPOCTH, MEepHoja KojeOaHUN MaTeMaTHYECKOTO MasTHUKA OT JJUHBI
HUTH, 3aBUCUMOCTH yTJIa OTPa)KEHUS CBETa OT yrja MaJieHUsl U yIriia MPEeJoOMJICHHs OT YIJia MajeHus): MIaHUPOBaTh UCCIEIOBAHUE,
CaMOCTOSITEJIbHO COOMPATh YCTaHOBKY, (PUKCHUPOBATH PE3yNbTaThl MOJYYSHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH B BHUJE TAOIUI] U
rpaduKoB, JeaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;
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e TPOBOAMUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUUYHMH (CPEIHSA CKOPOCTh W YCKOPEHHUE Tella MPH PaBHOYCKOPEHHOM JBUKCHHH,
yCKOpeHue CBOOOJHOTO MaJACHUA, KECTKOCTh MPY>KUHBI, KOAOUIUEHT TPEHUSI CKOJbXKEHUS, MEXaHW4YecKash padoTa U MOIIHOCTH,
4acToTa U Mepuo;] KojaeOaHui MaTeMaTUHYECKOTO U MPY>KMHHOTO MasTHUKOB, ONITHYECKAs CUjla COOMparoIiel JIMH3bI, PaJOaKTUBHBIHI
GoH): MIaHUPOBATh U3MEPEHHUS, COOMpPATh HSKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATH WM3MEPEHUS, CIEIys MPeaioKeHHON
MHCTPYKIIMU, BBIYUCIATH 3HAYCHHE BEIMYMHBI M aHAJU3UPOBATH MOJYyYEHHBIC PE3ydbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTU
U3MEPEHU;

e coOxrofaTh MpaBuiia TEXHUKU 0€30MaCHOCTH IpU padoTe ¢ 1ab0opaTOPHBIM 000PYAOBAHUEM;

e pasNuyaTh OCHOBHBIE NMPHU3HAKH HM3YUYCHHBIX (PU3MYECKUX MOJENICH: MarepuaibHas TOuYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIN
MCTOYHUK CBETA, JIy4, TOHKas JIMH3A, TUIaHETapHast MOJIE)Ib aTOMa, HyKJIOHHAsI MOJIE b ATOMHOTO SI/Ipa;

e XapaKTEPHU30BATh MPHUHIIUIIEI ACHCTBUS M3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OMHCAHUS (B TOM YHUCIIE:
CIIUIOMETP, JATUYUKHU MOJI0KEHUS, PACCTOSHUS M YCKOPEHHSI, paKkeTa, 3X0JIOT, OUKH, IEPUCKOII, (hoToammapar, ONTUYECKUE CBETOBOIBI,
CIIEKTPOCKOII, JIO3UMETpP, KaMepa BuibcoHa), UCMOJIb3Yysl 3HAHUS O CBOWCTBAaX (DPM3MYECKUX SBJICHUN M HEOOXOJUMBbIC (PU3NUYEcKue
3aKOHOMEPHOCTH;

e HCIIOJBH30BATh CXEMBI U CXEMAaTHUYHBIC PUCYHKH U3YUCHHBIX TEXHUUCCKUX YCTPONCTB, U3MEPHUTEIBHBIX TPHOOPOB U TEXHOJOTHUECKHIX
MIPOIIECCOB TPU PEHICHHH Y4eOHO--TIPAKTUYECKUX 3a7ad, ONTHYECKUE CXEMBI JJIsl MMOCTPOCHHS M300paKEHUI B TIOCKOM 3€pKaje H
cobuparoien JuH3eE;

e TMPUBOAUTH MPUMEPHI (HAXOAUTh UHPOPMAILIUIO O TMPUMEPAX) MPAKTUYECKOTO MCTOIb30BaHMS (DU3UUYECKUX 3HAHWM B MOBCEIHEBHOU
KU3HH I o0ecredeHus: 6e30macHOCTH MPU O0palleHnH ¢ MpUOOpaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3J0POBbS U
COOJIIOICHUSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

e OCYHIICCTBIISAITh TOWCK WHGpOpMAIMU (PU3NIECKOTO cojlepkaHusi B VHTepHETe, caMOCTOSTeNsHO (OPMYIHUPYS MOMCKOBBIN 3ampoc,
HAaXOJUTh TYTH OMPEIEICHUS JTOCTOBEPHOCTH TOJYYCHHOW HWH(GOpMAIIMM HAa OCHOBE HMMEIONIMUXCS 3HAHWW W JIOMOJIHUTEIHHBIX
HMCTOYHUKOB,

e HCIOJBH30BAaTh TPU BBHITIOJHEHUW YYEOHBIX 3a/laHUi HAYYHO--TIOMYJSIPHYIO JIMTEPATypy (DU3UYECKOTO COJEPIKaHMSI, CIPABOYHBIC
MaTepuaibl, pecypchl cetu MHTepHEeT, BIajeTh mpuéMaMu KOHCIIEKTUPOBAaHHWS TEKCTa, MpeoOpa3oBaHus WHGOpMAalWK U3 OJHOU
3HAKOBOW CUCTEMBI B IPYIYIO;

CO03/1aBaTh COOCTBEHHbIE MMUCbMEHHBIE U YCTHBIE COOOIECHHS HA OCHOBE MH(POPMAIIMU U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COACPKAHMUS,
yOJUYHO MPEACTABISTH PE3yIbTAThl MPOSKTHON WIJIH UCCIE0BATEILCKON NEATeIbHOCTH, IIPYU TOM I'PAMOTHO HCIIOJIh30BATh N3YUCHHBIH
NOHATUHHBIN anmapaTt u3y4aemMoro pasjaeina GU3MKyA U COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIMEN ¢ y4ETOM OCOOEHHOCTEN ayIMTOpUU
CBEpPCTHUKOB.
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1. Conep:xkanue yueOHOro npeamera «Pusnka»

7 knacc (68 u, 2 u ¢ Hedenro)
Beencuue (4 1)
[lepBonavabHble CBEICHUS O CTPOCHUU BemiecTBa (6 4)
®usznka — Hayka o npupojie. Pus3ndeckue Tejia v sIBJICHUS.

Ouznyeckue cporcTBa Ten. Habmonenue u onucanue huznyeckux siBieHud. Ousnueckre BEIUYUHBI U UX U3Mepenue. Mzmepenus pusndeckux Beiu-
YUH: JUIMHBI, BpeMeHH, TemnepaTypsl. Ousndeckue npubdopsl. MexyHapoiHas cucTeMa eIMHUll._TOYHOCTh U MOTPeITHOCTh u3MepeHuid. dusnka u
TEXHHKA.

OPOHTAIJIbHAS JIABOPATOPHAS PABOTA

1. Onpenenenue eHsl AeNEHUS U3MEPUTEIHLHOTO MPUOOpA.

OPOHTAIJIbHAS JIABOPATOPHASI PABOTA

2. OmnpenesieHre pa3MepoB MajbIX TeJl.

Bzaumonerictus Tei (22 4)

Mexanunueckoe aBmxenue. Tpaekropus. Ilyre. PaBHOMepHOE 1 HepaBHOMepHOe aBMxkeHHe. CkopocTh. ['paduku 3aBUCUMOCTH MyTH U MOAYJISI CKOPO-
CTU OT BpeMeHHM JBrxeHus. Muepuus. MueptHocts Ten. BzanumopeiictBue ten. Macca tena. M3mepenue maccol tena. [InotHocts BemectBa. Cuna.
Cuna tsxectu. Cuina ynpyroctu. 3akoH ['yka. Bec tena. CBs3b MeXIy CUIION TSKECTH U Maccoil Tena. Cuiia TSKeCTH Ha ApYyrux mianerax. J{unamo-
MmeTp. CrnokeHue ByX CHJI, HAallpaBJICHHBIX MO OAHOW npsMoi. PaBHonelicTByromas AByx cui. Cuna TpeHus. Ousznueckas mpupoia HeOECHbIX Tel
CoHEeYHOU CUCTEMBI.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI

3. U3smepenune Macchl Tea Ha PRIYaKHBIX Becax.

4. Usmepenue oobema Tena.

5. Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

6. 'pagyupoBaHue NpyKUHBI U U3MEPEHUE CUIT TUHAMOMETPOM.

7. I3mMepeHue CHIbl TPEHHS C TIOMOIIBIO TMHAMOMETPA.

JlaBiieHne TBEpABIX TeJ, KHUIKOCTEH U ra3oB (25 )

[asnenue. JlaBnenne TBepabIx Teil. JlaBneHune rasa.

OObsicHeHHEe TaBIIEHUs Ta3a Ha OCHOBE MOJICKYSIPHO-KMHETUYECKUX TpencTaBieHuid. [lepenaya napneHus razaMu M KUAKOCTAMH. 3akoH [lackans.
CooOmaromuecs cocynbl. ATMochepHoe naBieHre. MeToasl u3MepeHus aTMochepHOro naBieHus. bapomeTp, MaHOMETp, MOPIIHEBOM KUIKOCTHBIN
Hacoc. 3akoH Apxumeza. Y cloBus IIaBaHus Tell. Bo3myxormiaBanue.

®OPOHTAJIBHBIE IABOPATOPHBIE PABOThbI

8. OmnpenencHue BHITATKUBAIONIEH CUIIBI, ICHCTBYIOIIEH Ha MOTPYKEHHOE B )KUJIKOCTH TEJIO.

9. BrisicHeHue yCcloBUH TIJIaBaHUS TEJIa B )KUIKOCTH.

Pab6ota u momHOCTh. DHeprus (11 u)
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Mexanunueckast padota. MomtaocTs. [Ipocteie Mexann3Mbl. MOMEHT CHITBL. Y CIIOBHSI paBHOBECHSI pblyara. «30J10TO€ MPaBHIIO» MEXaHUKH. Buabl paB-

HoBecus. Koaddurment nonesnoro nericreus (KII). Dueprus. [loTeHmanpHas u KuHeTHYeCKas SHeprus. [IpeBpaiiennue sHepTum.

OPOHTAJIBHBIE JIABOPATOPHBIE PAGOTBI
10. BeisicHeHue yclioBHsI paBHOBECHSI pbldara.

11. Onpenenenue KIIJI npu nogbeme Tena o HaKJIOHHOM MJIOCKOCTH.

8 knacc (68 u, 2 u ¢ neoenio)
Terutosle siBienus (25 )
TemoBoe nBuxkenue. TeroBoe paBHoBecue. Temneparypa. Bayrpennss sueprus. Pabora u terutonepenada. TermonpoBogHocTh. KoHBeKIHS.
Uznyyenne. KonnuecTBo TEIIIOTHL. Y IeTbHAas TEINIOEMKOCTh. Pacder koaudecTBa TEIUIOTHl  MPH TEIIOOOMEHe. 3aKOH COXpaHEHUs U
MPEBPAILCHHS YPHEPTUU B MEXaHUYECKUX M TEIUIOBBIX mporieccax. [ImaBnenue u oTBepieBaHNe KPUCTATUIMUECKUX TeJ. Y IeTbHas TEIJI0TAa IJIABJICHHUS.
Hcnapenue u konnencamus. Kunenue.
Bnaxxnocte Bo3myxa. VYaenbHas TemioTa mapooOpasoBaHus. OOBsICHEHHWE W3MEHEHHS arperaTHOTO COCTOSHHSI BEUIECTBA HA OCHOBE MOJIe-
KYJIIpHO-KMHETHUYECKUX npeactapnenuil. [IpeoOpasoBanue oSHepruv B TEIUIOBBIX MalllMHaxX. /[Burarenb BHYTPEHHETO CTOpaHUS.
[TapoBas TypOuHa. KILJ TEIJIOBOTO JIBUTATENS. DKOJIOTUUECKHUE MPOOJIEMbI HCTIOIB30BAHMS TETJIOBBIX MAIIIHH.
OPOHTAJIbHBIE JIABOPATOPHBIE PABOThI
1. CpaBHeHUE KOJIMYECTB TEIJIOTHI IPH CMEIIMBAHUH BOJIBI PA3HOU TEMITEpaTypHhI.
2. smepenue yaenbHO# TeI0eMKOCTH TBEPOTO Tena.
3. I3mepenue BIaKHOCTH BO3TyXa.

Onekrpuyeckue siBiaeHus (26 1)

Onektpusaiyst Ten. J[Ba poja dJIeKTPUUECKHUX 3apsiioB. B3anMoneiicTBue 3apskeHHBIX Tell. [IpOBOIHUKY, AUDIICKTPUKH U MOTYIPOBOJIHUKHU. DJICK-
TpUYECKOE TT0JIe. 3aKOH COXPAaHEHHS 3JIEKTPUIECKOTro 3apsia. J(emMocTh 21eKTpHIecKoro 3apsia. JnekTpoH. CTpoeHne aTomMa. DIeKTPUIECKHH TOK.
JlelicTBHE I€KTPUYECKOTO TIOJIS Ha QJIEKTPHYECKUE 3apsabl. FICTOuHMKH ToKa. DieKkTprudeckas nenb. Cuiia Toka. DIeKTPHIecKoe HarpshKeHHe. DIIeK-
TpUYEcKoe conpoTuBieHne. 3akoH OMa yist ydacTka 1enu. [locrnenoBarensHoe U MapaiebHOE COSAMHEHNE TPOBOJHUKOB. PaboTa M MOIITHOCTB AJIeK-
Tpudeckoro Toka. 3akoH [xoynsi—IJlenna. Konnencarop. [IpaBuia 6e3omacHocTH pu paboTe ¢ 3JIeKTPONprUOOpaMH.

®POHTAJIbHBIE JIABOPATOPHBIE PABOThI

4. CO0pKa 3IEKTPHUYESCKOH IS U U3MEPSHUE CHITBI TOKA B €€ PA3JIUYHBIX ydacTKax.

5. 3mepenue HaNpspKeHUS Ha Pa3JIMYHBIX y4acTKaX dICKTPUUECKON HEIH.

6. PerynupoBaHue CHIIbI TOKA pEOCTAaTOM.

7. I3amepenue ConpOTUBIICHUSI IPOBOHMKA ITPH TIOMOIIU aMIIepPMETPa U BOJIBTMETPA.

8. M3amMepeHue MOIIHOCTH U pabOTHI TOKA B JIEKTPUYECKOH JIaMIIe.

DJIeKTpOMAarHuTHBIC sIBJICHUS (6 )

OnbiT Opcrena. MaruuTHoe noJie. MarHuTHOE Tojie OpsIMOTO TOKa. MarHUTHOE MoJie KaTylKu ¢ TOKOM. [TocTosiHHbIe MarHuThl. MarHuTHOE 1oJje
MOCTOSIHHBIX MAarHUTOB. MaruutHoe nosie 3emin. B3anmopaeiictBre MaruuToB. JleiicTBHE MarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM. DJIEKTPUUECKUN
JIBUTATENb.
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OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

9. COopka 371eKTpOMarHuTa 1 UCIbITaHUE €ro 1eHCTBHUS.
10. Uzyuenue 351eKTpHYECKOTO ABUTATENs IOCTOSHHOTO TOKA (Ha MOJIEIHN).

Caerosbie sBieHus (10 q)

Wcrounuku cBera. [IpsmonnHeliHoe pacipocTpaHeHUe cBeTa. Buaumoe aBmxenne cetil. OTpaxeHue cBeTa. 3aKkoH oTpakeHus cBeta. [1imockoe 3ep-
karno. [Ipenomnenue cBera. 3akoH npenomieHus cBeta. JIma3el. @okycHOE paccTosiHUe TUH3bL. OnTHYecKas cuia JTHH3bL. M300paxeHus, JaBacMble
auH30i. ['na3 kak ontudeckas cucrema. Onruueckue npudopsl. PPOHTAJIBHA S IABOPATOPHA S PABOTA

11. lony4yenne n300paKeHUsI IPU TIOMOLIH JTHH3HI.

[Moeropenue (1 u)

8 KJIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO--KUHETUYECKOW TEOpUM CTPOCHMSI BellecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OTBITHI,
MOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KMHETUUECKOW TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOTO COCTOsTHUM BemecTBa. Kpucrannmnueckue u amopdubie Tena. OObsicCHEHUE CBOWCTB Ta30B,
KUJKOCTEN M TBEPABIX TEJ HA OCHOBE IMOJOKEHUN MOJIEKYJISIPHO--KUHETHUYECKON Teopru. CMaunBaHUE U KaNWJUISIPHBIEC sIBIIEHUS. TemioBoe
pacCIIMPEHUE U CHKATHUE.

Temmneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TETJIOBOTO JBMXKEHUS YacTUIl. BHyTpeHHs1st sHeprusi. CriocoObl ”3BMEHEHUS BHYTPEHHEH
DHEPTUU: TEIJIoNepeada u COBEpIIeHne padoThl. Bubl Teronepenayn: TeIIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUYCHHE.

KomuuecTtBo TemmoTel. YaenabHas TEIIOEMKOCTh BEIECTBA. TemIooOMEH M TEIJIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOIO OajaHca.
[InaBneHne m OTBepAECBaHUE KPUCTAJUIMUECKUX BEIIECTB. YAeNbHas TeruioTa IuiaBieHus. [lapooOpasoBanue m koHmeHcanusa. Vcmapenue.
Kunenue. Y nenpHas Temiora napoodpa3oBaHusi. 3aBUCUMOCTb TeMIEPATyphbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHHUS.

BrnaxnocTs BO3ayXa.

DHeprusd TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpuntuner padots TeruioBbix apuratesneit KI1/] TermoBoro quratesns. TenmoBbie IBUTATEIHN U 3aIUTA OKPYKAIOIICH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBHUKECHHUS.

2. Habmonenue nuddysum.
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Habnronenue siBneHuii cMauyMBaHus U KaWUISIPHBIX SIBJICHUM.

3
4. HalmroieHue TEmioBOro paciiupeHus Ted.
5. VI3MeHeHue JaBieHus ra3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUU WM OXJIAXKICHUU.
6. IIpaBuna msmepeHus TemMnepaTypsl.
7. Bupasl Teronepenayu.
8. OxJIaxKJIeHHE MPU COBEPIICHUU PAOOTHI.
9. HarpeBanue 1nipu coBepiiieHuU pabOThl BHEIIHUMH CUJIAMHU.
10. CpaBHEHHE TEMIIOEMKOCTEN PA3IMUHBIX BELIECTB.
11. HaGnronieHue KureHus.
12. HabnroeHue mocTosHCTBa TEMIIEPATYPhl MTPH TIIABJICHUH.
13. Moaenn TEeIIOBEIX ABUTATEIICH.
Jlabopamopuvie pabomul u onvimaol.
OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OMnBITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OMnbITHI O HAOJIOICHUIO TETIOBOT'O PACIIUPEHUSI Ta30B, )KUAKOCTEN U TBEP/IBIX TEIL.
OmnpeneneHue AaBJIeHUs BO3IyXa B OaJJIOHE HITIPHUIIA.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJICHHS BO3/yXa OT €ro 00bEMa M HAarpeBaHUS UITU OXJIKICHUS.
[IpoBepka rumore3sl JTMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPHUICCKON TPYyOKEe OT TeMIIepaTyphl.
HaOmronenne naMeHeHus BHyTPEHHEN SHEPTUM Tejla B Pe3ysibTaTe TeIIonepeaayd U paboThl BHEITHUX CHUII.
HccnenoBanue sSiBJICHUS TETUIOOOMEHA MPY CMEIIMBAHUU XOJIOTHON U TOpSYei BOJIBI.
Omnpenenenre KOJIMIECTBA TEIUIOTHI, TOJIYYCHHOTO BOJIOHN MPHU TEMI00OMEHE C HArPEThIM METAITUIECKUM ITUITUHAPOM.
. Onpenenenne yaeabHON TEIIIOEMKOCTH BEIIECTBA.
. UccnenoBanue npouecca ncnapeHus.
. Onpenenenre OTHOCUTENIBHOM BIa)KHOCTH BO3AyXaA.
13. OnpeniesieHne yaeabHON TeIIOTHI IUIABJIEHUS JIbJA.
Pasznen 7. diaekTpryecKue 1 MATHUTHbIE SIBJICHUS.
Onektpuzauus Ten. [[Ba pona snexkTpuyeckux 3apsanoB. B3aumoneiicTBue 3apsikeHHbIX Tenl. 3akoH KyioHa (3aBUCUMOCThH CHJIBI
B3aMMOJICUCTBHS 3aPSKEHHBIX TEJ OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUS MEXKIY TEIaMu).
Dnektpuyeckoe mnoisie. Hanpsx€HHOCTh 3iieKTpuyeckoro mojs. [IpuHIun cyneprno3uiuy 3JeKTpUYEeCcKUuX TMojied (Ha KauyeCTBEHHOM
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YpOBHE).
Hocurenn snexTpudeckux 3apsiioB. DJIEMEHTapHbIA 3ieKTpuueckuil 3apsa. CtpoeHue atoma. [IpOBOJHMKHM M AUAJIEKTPUKHU. 3aKOH

COXPaHEHMS JIEKTPUYECKOTO 3apsia.
DJIEKTPUYECKHI TOK. Y CIIOBHUS CYIIECTBOBAHUSA DJICKTPUUECKOTO TOKA. ICTOUHMKM MOCTOSIHHOTO TOKa. JIeHCTBHUS JIEKTPUUECKOr0 TOKA
(TeroBO€, XUMHUUECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSIX U raszax.
Onekrpudeckas 1enb. Cuiia Toka. DiekTpuueckoe HampspkeHue. CoNnpoTUBIICHHE MPOBOJHUKA. Y ACIbHOE COMPOTUBIICHHE BEIIECTBA.
3akod OMa miis yyactka nenu. [lociienoBarebHOE U NapaJICIbHOE COCAMHEHUE TTPOBOIHUKOB.
Pab6oTta 1 MOIITHOCTB 3JIEKTPHYECKOTo ToKa. 3akoH Jkoymsa—JleHna. DaekTpuiecKue ey U MOTPpeOUTENIH AICKTPUISCKON YIHEPTUH B OBITY.
Kopotkoe 3ambIkaHue.
[TocTositHHBIE MarHuThl. B3aumoieiicTBe NOCTOSIHHBIX MarHUTOB. MarHuTHOE 1oJjie. MarHuTHoE 110Ji€ 3eMJIU U €ro 3Ha4Y€HUE JJIsl )KU3HU
Ha 3emue. OnpIT OpcTeaa. MarHuTHOE MOJIE ANEKTPUYECKOTO TOKA. [ [puMeHeHne 3JIeKTpOMAarHuTOB B TEXHUKE. JIeHCTBUE MarHUTHOTO ITOJIS Ha
MIPOBOJIHUK C TOKOM. OJIEKTPOABUIATENIb IOCTOSHHOTO ToKa. VCrojab30BaHME 3JIEKTPOJBHUTAaTENEH B TEXHUYECKMX YCTPOMCTBaX M Ha
TPAHCIIOPTE.
Omnbitel Dapanes. SBineHue dneKTpoMarHuTHON uHAyKIMK. [IpaBuno Jlenmna. Dnektporenepatop. CrnocoObl MOTYyUYEHUS JIEKTPUIECKON
SHEPruu. DJIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.
Jemoncmpauuu.
DJeKTpu3anus Ted.
JIBa pojia SIIEKTPUYECKUX 3aPSAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
Y CTpoRCTBO M JEHCTBUE DIEKTPOCKOIIA.
DJIEKTPOCTAaTUYECKAs UHAYKIIHS.
3aKOH COXpaHEHUS DJICKTPUUECKUX 3aPsJIOB.
[IpOBOJHUKH M TUDJICKTPUKH.
MoaennpoBaHU€e CHJIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIS.
M cTOYHMKH TTOCTOSSHHOT'O TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUIN TOK B KUJIKOCTH.
. 'a30Bb11 pa3psa.
. I3MmepeHue Cuibl TOKka aMIepMeTPOM.
. I3MepeHune 3JIeKTpUUeCKOro HapsKEHUS BOJBTMETPOM.
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14. PeocTaT 1 Mara3suH CONPOTHUBIICHUM.

15. B3anmo1eiicTBUE MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHHE HEBO3MOKHOCTH Pa3/ICJICHHS TIOJIFOCOB MArHUTA.

17. MoaenupoBaHWE MAarHUTHBIX ITOJIEN TOCTOSIHHBIX MArHUTOB.

18. OnbIT DpcTeaa.

19. MarauTHo€ moJjie Toka. DJIEKTPOMAarHur.

20. JleiicTBME€ MAarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

21. DNEKTPOABUTATEIb MIOCTOSSHHOTO TOKA.

22. MccnenoBaHue ABICHUS 3JEKTPOMArHUTHOM WHTYKIIUH.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTb HAMpPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3SHUKHOBEHHUS.

25. DJEKTpOreHepaTop MOCTOSSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OnbITEI O HAOIOICHUIO JIEKTPU3ALUU TEJT UHIYKIHMEN U IPU COMPUKOCHOBEHUH.

HccnenoBanue AeMCTBUS SJIEKTPUUECKOTO MOl HA TPOBOAHUKH U IUDJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

N3mepeHune U peryJupoBaHUe CUIIbI TOKA.

N3mepeHune U peryJupoBaHUe HAIIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA, UAYILETO Yepe3 Pe3UCTOp, OT COMPOTURIICHUS PE3UCTOPA U HAMPSHKEHUSI Ha PE3UCTOPE.
OMnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb AJICKTPUUYECKOTO COMPOTHUBIICHUS MPOBOJHHMKA OT €ro JIJIMHBI, IUIONIAM MOMEPEUYHOrO

N o g bk w D

CEYEHMS U MaTepHaa.
[TpoBepka npaBuiIa CI0KEHUSI HANPSYKEHUI MTPU MOCIEA0BATEIIbHOM COEIMHEHHUH JIBYX PE3UCTOPOB.
[TpoBepka npaBuiIa JUIsl CUIIBI TOKA MPY MapajlIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ZIEKTPUUECKOIO TOKA, UIYILIETO YEPE3 PEIUCTOP.

11. Onpenenenre MOIHOCTH AIEKTPUIECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOpE.

12. MccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT HAIPSDKEHUS Ha HEW.

13. Onpenenenne KII/1 narpesarens.

14. UccrnenoBanre MarHUTHOTO B3aUMOJEHCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. I3ydyeHrne MarHUTHOTO MOJIsl IOCTOSIHHBIX MarHUTOB IIPU UX OOBbEIMHEHUH U Pa3eIICHUU.

©
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HccnenoBanne AeMCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMNBIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHUJIBI B3aUMOJICUCTBUSA KAaTYIIKK C TOKOM U MarHUTa OT CHJIbI TOKA M HAIlpaBJICHUS TOKA B
KaTyIIKE.

N3ydeHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KIIJ] anmekTpoaBUraTeibHONM yCTaHOBKH.

OnbITEl IO MCCJIEAOBAHUIO SIBIICHHUS AJIEKTPOMArHUTHOM WHIAYKIMU: HWCCIEIOBAHUE W3MEHECHHM 3HAYECHHS W HANpPABICHUS
WHIYKIIMOHHOTO TOKa.

9 KJIACC

Paspnen 8. Mexannuyeckue siBJIeHHS.

Mexanndeckoe IBHkeHHe. MarepuanpHas Touka. Cucrema oTcu€ra. OTHOCUTEIBHOCTH MEXAHMYECKOTO JBH)KEHMs. PaBHOMepHOE
NpsIMOJIMHEWHOE ABWkeHue. HepaBHoMepHoe mnpsiMosmHelHoe aBrkeHue. CpenHssi 1 MTHOBEHHAs CKOPOCTh TEla MPU HEPABHOMEPHOM
JIBUKECHUM.

VYckopenue. PaBHOyCKOpeHHOE NMpsAMOJIMHEHOE iBMkeHne. CBoOoiHOe najeHue. OnbiThl [Nanuses.

PaBHOMepHOE nBIKEHHE TO OKpYKHOCTH. Ilepmonm m wactora oOpamienus. JIuHeiHas U yrioBas ckopocTH. LleHTpocTpemuTenbHOe
YCKOpEHHE.

[IepBsiii 3akoH HbtoToHa. Bropoit 3axon Herotona. Tpernii 3akon Herotona. [IpuHImMn cynepnosuunu CHil.

Cwuia ynpyroctu. 3akoH ['yka. Cuita TpeHus: cuia TpeHHUS CKOJIbKEHHMS, CUjla TPEHUS TTOKOS, APYTUE BUIbI TPEHUS.

Cuna TsDKECTM W 3aKOH BCEMHMPHOIO TSTOTEHHUs. YCKOpeHHe cBoOomHoro mnaaeHus. [[Bwxenue maner Bokpyr Connua. Ilepsas
KOCMMYECKast CKOPOCTb. HeBECOMOCTD M MEpETpy3KHu.

PaBHOBecue maTepuaibHON TOYKU. AOCOIOTHO TBEpJOE Teno. PaBHOBecHe TBEPIOTO Tela C 3aKPETUIEHHONW OChIO0 BpamieHus. MoOMeHT
cuiibl. LlenTp TsoxecTH.

Nmnynbc Tena. 3meHenne umiynbca. MIMImyabce cuibl. 3aKOH COXpaHEHHS UMITYJIbCa. PEakTUBHOE IBUKEHUE.

Mexannyeckast paboTa v MOIIHOCTb. PaboTa cuit TsecTH, ynpyroctu, Tpeuus. CBsi3b sHepruu u padboThl. [loTeHnnanbHas sneprus tena,
MIOJHATOrO HaJ IMIOBEPXHOCTHIO 3eMin. [loTeHIIManbHast 3Heprus cxarou npykuHbl. Kunetnueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTHH.
3aKOH COXpaHEHUs] MEXAHUYECKOW SHEPTHH.

Jemoncmpayuu.

1.

Ha6JII-O,Z[€HI/I€ MCXaHHUYCCKOI0 IBMXKCHHA TCJIa OTHOCUTCIBbHO PAa3HbIX TCII OTCYETA.
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CpaBHeHuUe MyTel U TPACKTOPUN JIBHXKEHUSI OJHOTO M TOTO K€ TeJla OTHOCUTEIIBHO Pa3HBIX TE OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO IBH)KCHMUS.

Habmroienue nBUKEHUs Tella 10 OKPYKHOCTH.

Habnronenue MexaHn4ecKuX sIBJICHUH, MPOUCXOAAIINX B cUCTEME O0TcUETa « Tenexkka» npH €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUU
OTHOCHUTENIbHO KabuHeTa (PU3UKH.

3aBUCUMOCTB YCKOPEHHs TeJla OT MacChl TeJIa U ACUCTBYIOIIECH HA HETO CHUJIBI.
Habumronenue paBeHcTBa CUIl IPU B3aUMOIEHCTBUU TEJL.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKECHUH.

10. [lepenava nMmyJsbca pyU B3aUMOICUCTBUN TEI.

11. [IpeoOpa3zoBaHus SJHEPTUH NPU B3aUMOJICHCTBUU TEIL.

12. CoxpaHEeHHUE UMITYJIbCa IIPU HEYIIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHHe UMITYJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabGnroeHue peakTUBHOTO ABUKEHUSI.
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15. CoxpaHeHHe MEXaHUYECKOW SHEPTUr MpU CBOOOTHOM MaJICHUU.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTUu MPpH JABMKEHUH TeJla o1 JEHCTBUEM MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa Il pa3roHa M JajJbHEHIIEro pABHOMEPHOIO JBMKEHUS IIAPUKA WM TEJIEKKU.

Omnpenenenue cpeiHeld CKOPOCTH CKOJIbKEHUS OpyCKa MM ABMKEHUS IIapyUKa MO HAKJIIOHHOM MIIOCKOCTH.

Onpenenenue yCKOpeHus Tejla Py PaBHOYCKOPEHHOM JIBHKEHUH IO HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

[TpoBepka rumoTesbl: eciiv MpH paBHOYCKOPEHHOM JBMKEHUU 0€3 Ha4aJIbHOM CKOPOCTH IMyTH OTHOCSTCS KaK psAJl HEUETHBIX YHCE, TO
COOTBETCTBYIOILIME MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO JaBJICHUSI.

7. Omnpenenennie K03PGUIMEHTA TPEHUS CKOJIbKEHHUS.

8. OmnpeneneHue ;xECTKOCTH MPYKUHBI.
9
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. Omnpenenenue paboThl CUIIbI TPEHUS MIPU PABHOMEPHOM JIBHKEHUH TeJia 110 TOPU30HTATbHON TOBEPXHOCTH.
10. Onpenenenne pabOThI CUIIbI YIPYTOCTH PU NOABEME IPpy3a ¢ UCIOIb30BAHUEM HETIOABUKHOIO U MOJBHUKHOTO OJIOKOB.
11. MI3y4yeHue 3aK0Ha COXPAHEHUS SHEPIUU.
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Pa3znen 9. Mexann4yeckue Koj1e0aHUsI U BOJIHBI.
KonebatenbHoe npmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHWM: MEpUOM, 4acToTa, aMIUTUTyJa. MaTeMaTH4eCKHil U MPYKUHHBINA
MasiTHUKU. [IpeBpalienne sHEprum pu KojieOaTeIbHOM JIBUKEHUH.
3aryxaromue kojaedanus. Boinyxxnennsle koneOanus. Pesonanc. Mexannueckue BosiHbl. CBOiICTBa MexaHMUECKUX BOJIH. [IpoosibHbIE U
NONEepPEeYHbIe BOJHBI. [[11HAa BOJIHBI M CKOPOCTH €€ pacpocTpaHeHHs. MeXaHn4ecKrue BOJIHBI B TBEPJOM TeJle, CEHCMUYECKHUE BOTHBI.
3ByK. ['poMKOCTB 3ByKa H BbicOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk U yapTpa3ByK.
Jemoncmpayuu.
Ha6monenue xonebanuii Ten noj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabGnronenue BoIHY X AEHHBIX KOJI€OaHU U PE30HAHCA.
PacnpocTtpaneHue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
Habumroienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.
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AKYCTUYECKHI pe30HAHC.
Jlabopamopnvie pabomel u onvimol.
OmnpeneneHue 4acTOThI U NMEepUoa KojaeOaHui MaTeMaTUYECKOTO MasITHHUKA.
OnpeneneHue 4acToThl U MEPUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOeOaHUid MOABEIIICHHOTO K HUTH TPy3a OT JIMHBI HUTH.
HccnenoBanre 3aBUCUMOCTH TIEpHOJia KOieOaHUi MPY>KUHHOTO MAasgTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH Teproa KojaebaHuil rpy3a, MOJABEIIEHHOTO K HUTH, OT MacChl rpys3a.
OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD TIeproia KojaeOaHu MPy>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTHU MPYKUHBI.
H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.
Paznea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE TIOJie. DJIEKTPOMAarHUTHbIE BOJHBI. (CBONCTBA 3JEKTPOMArHUTHBIX BOJIH. I[lIkana »SIEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue 3JEKTPOMAarHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMICTBA CBETA.
Jemoncmpayuu.
1. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopnsie padomul u onvimol.
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1. HM3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3znen 11. CBeToBbBIE ABJICHHUS.
JlyueBast mozenb cBera. Mcrounuku cBeta. [IpsmMonuHeiiHoe pacnpocTpaHeHue cBeta. 3atMeHusl CoisiHna u JIyHbel. OTpakeHHue cBeTa.
[1nockoe 3epkasno. 3aKOH OTPaXKEHHUS CBETA.
[Ipenomnenue cBeta. 3aKoH mpesnomieHUs cBeTa. I[losiHOe BHyTpeHHee OTpakeHHe cBeTa. VCroiab30BaHHWE MOJHOTO BHYTPEHHEIO
OTpPaKE€HUsS B ONTUYECKUX CBETOBOJAX.
JIunza. Xon myueit B muH3e. Ontudeckas cuctema goroanmnapara, MUKpOCKoOIIa U Tejleckona. I a3 kak ontuueckas cucreMa. binzopykocTs
Y JAJIBHO30PKOCTb.
Pa3noxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CriojkeHne CeKTpaibHbIX IBETOB. /lucnepcus cBerta.
Hemoncmpauuu.
[IpssmonuHeHOE pacCIpOCTPAHEHUE CBETA.
OTtpakeHue cBera.
[Tosryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTryecKui CBETOBO/I.
Xop nydeil B coOuparonieit JIMH3e.
X0/ Jiy4er B paCCEUBAIOLIEH JIMH3E.
[Tony4yenune n300paxeHut ¢ TOMOIIBIO JIMH3.
[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Moaenb riasa.
11. PaznosxeHue 6e10ro cBeTa B CIHEKTP.
12. [lomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnwie pabomel u onvimol.
HccnenoBanrie 3aBUCUMOCTH yTila OTPaXXEHUs! CBETOBOTO JIyda OT yrijia MaJeHHUs.
N3yyeHue xapakTepucTuK n300paxeHus mpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCHMOCTH yIiia MPEJOMIIEHHS] CBETOBOIO JIyda OT yIJIa MaJ€HUs Ha TPAHULIE «BO3yX—CTEKIIO.
[Tomyuenue n300pakeHU C MOMOIIBIO COOMPAIOIIEH TUH3BI.
Onpenenenue GOKYCHOTO pACCTOSHUSA U ONTUYECKOW CUITbI COOMPAIOIIEH JIMH3BI.
OnbITHI IO PA3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.
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7. OIBITHI IO BOCIPHUATHIO I[BETA MIPEAMETOB IMPU WX HAOIIOICHUN Yepe3 IIBETOBBIC (PHIIBTPHI.

Paznen 12. KBanToBbIC SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHas mojnens aroma. Mopenb atoma bopa. Mcnmyckanume u morjoiieHue cBeTa aroMoM. KBaHTBHI
JInHenyaTpie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, Oera- u ramma-u3nydeHus. CTpoeHne atoMHOTO siapa. HykiaonHas momens aToMHOTO siapa. M30TorbI.
PagnoaktuBHbie npeBpamenus. [lepuoa nomypacnaga aTOMHBIX JIED.

SnepHbie peakny. 3aKOHbI COXPAHEHHS 3apsIIOBOTO M MACCOBOTO YMCEI. DHEPTHS CBSI3U aTOMHBIX siiep. CBs3b MacChl M 3HEPTUH. Peakiuun
cuHTe3a u AeneHus anep. Mcrounuku sneprun CoJiHIa U 3BE3 .

SAnepnas sHepreTuka. /[elicTBus paguoakTUBHBIX U3TyYECHHI Ha )KUBBIE OPTaHU3MBI.

Hemoncmpauuu.
CHekTpbl U3Ty4EHUS U TIOTJIOLICHHUS.
CnexTpsl pa3In4yHbIX Ia30B.
CnekTp BoAopoa.
HabGnronenue TpekoB B kamepe Bunbcona.
PaboTa cu€Tunka HOHU3UPYIOUIUX U3ITYYCHUH.
Perucrtpanus uzinydyeHus: IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.
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Jlabopamopnwie pabomul u onvimol.

1. HaGnromeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TPEKOB: UBMEPEHUE PHEPTUM YACTUIIBI IO TOPMO3HOMY TTyTH (110 poTorpadusim).

3. HM3MmepeHue paiuoakTUBHOTO (pOHA.

IHoBTOPUTEIBLHO-00001IAK N MOAYIb.

[ToBTOpHUTENHEHO--00001IAIONINIT MOIYJIb TpeaHa3HAUYEeH ISl CHUCTEMaTH3allud U OO0OOIIEHMS MPEAMETHOTO COICpX aHUS M OIbITa
JeSTEIbHOCTH, TPUOOPETEHHOTO NMPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKXkKe 7151 IOJArTOTOBKM K OCHOBHOMY FOCYAapCTBEHHOMY AK3aMEHY IO
busuke 11 00yyaroluxcs, BBIOPaBIINX 3TOT YUEOHBIN MPEAMET.

[Ipyn u3yyeHUM AAHHOTO MOIYJSI PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI JIEATEIHOCTH, HA OCHOBE KOTOPBIX OOECIEUYHMBAETCS
JOCTHKEHHE TMPEAMETHBIX M METalpPeIMETHBIX IUIAHUPYEMBIX DPE3yJIbTaToB OOydeHus, (HOpPMHUPYETCS €CTECTBEHHOHAY4YHasi TPaMOTHOCTb:
OCBOCHHE HAYYHBIX METOOB MCCIICIOBAHUS SBIICHUN MPUPOJIBI M TEXHUKH, OBIIAJICHUE YMEHHUSIMU OOBICHITHh (PU3UUECKUE SIBJICHUS, IPUMCHSIS
MOJIy4eHHbIE 3HAHMS, pEelIaTh 3a/1a4M, B TOM YHUCJI€ KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AESITENILHOCTHBIN XapakTep AAHHOTO pa3fesia pealiu3yercs 3a CU€T TOro, 4To OOyyarolluecs BBINOJHSAIOT 3a/laHus, B
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KOTOPBIX UM IIPEJIAracTCs:
Ha OCHOBE TOJIYYCHHBIX 3HAHUI pacro3HaBaTh W HAy4YHO OOBSACHATH (PU3NYECKUE SBICHUS B OKPY’KAIOLIEH MPHUPOJE U MOBCEIHEBHOU
KU3HU;
UCIOJIb30BaTh HAyYHbIE METO/Ibl UCCIEOBAHMS (PU3NUECKUX SIBIICHUM, B TOM YMCJE JUJIsl IPOBEPKHU TMIIOTE3 U MOJIYYEHUS TEOPETUUECKUX
BBIBO/IOB;
OOBSCHATH, Hay4HbIE OCHOBBI HamOoJiee BaXKHBIX JIOCTIKEHUN COBPEMEHHBIX TEXHOJIOTHH, HampuMep, MPaKTHUYEeCKOTO HCIOIb30BaHUS
Pa3IMYHBIX UCTOYHUKOB DHEPTUU HA OCHOBE 3aKOHA IIPEBPALLICHNS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB JHEPIUHU.
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3. TemaTnueckoe IJIAHUPOBAHME C YKA3AHUEM KOJNYIECTBA YaCOB, OTBOJIMMbIX HA OCBOCHHE Kaﬁg!Oﬁ TEMbI

Tema KoaudecTBO 4acoB
Ha u3yuyeHnue Tembl
7 Kaacc 68 uacoB
Beenenue 4
[TepBoHavaIbHBIC CBEJICHUS O CTPOSHUH BEIIECTBA 6
BzauMoneiicTBue Tel 22
JlaBneHue TBEpABbIX TeJl, )KUAKOCTEN U ra3oB 25
PaboTa 1 MOITHOCTB. DHEPTHS. 11
8 kiacc 68 yacos
TemnoBkle sIBIEHHUSL. 25
DNEeKTPUYECKUE SIBJICHUS 26
DNEKTPOMAarHUTHBIC SIBIICHUS 6
CBeTOBEIC SBICHHS 10
[ToBTOpEHME 1
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8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nmudpossbie)
Ne i/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThI padoThbI pecypesl
Paznen 1. TermoBble siBiaeHUsI
. bubmuorexa [JOK
11 CrtpoeHnue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tenosbie nporecc! 21 1 S https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' 7 X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [ToCTOSIHHBIN 2TEKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 MaruuTHbIe sBaCHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 ITEKTPOMATHUTHA HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro o pasueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 kJaacc
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTuquKne 06pa30BATEABHBIE
padoThbI padoTbl pecypest
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHU4YecKoe ABUKEHUE U CIIOCOOBI €T 9 1 bubnuorexa [{OK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
. bubnunoreka LIOK
12 Bsaumonericraue Ten 12 1 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
13 3axonr! coxpanenus S https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 26
Pa3nen 2. Mexanuveckne KoJ1e0aHUS U BOJHBI
bubmmoteka IIOK
2.1 Mexameckue Konebanms 4 2 https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
2.2 Mexammieckue BOTHI. 3ByK 6 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 10
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNeKTPOMarHuTHOE TOJIE U 14 1 1 bubnnorexa [JOK
' DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
14
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubnunorexa LIOK
4.1 JIuH3BI 1 onTHYECKHE TPUOOPHI 2 https://m.edsoo.ru/7f4la4as
but6mmorexa [IOK
4.2 Paznoxenue 6e10ro cBeTa B CIIEKTP 2 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 4
Pa3nen 5. KBanToBBI€ SIBJIEHUS
bubnunoreka LIOK
51 Hcnyckanne v norionieHrue CBETa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO sijipa 3 1 bubnuoteka [JOK
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Tpunoosicenue k OOI OO0 MBOY COII c. Kyzvmunckue Omeepoicku
(ymeeporcoeno npukazom om 23.08.2021 Nel46)

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

bub6nmoreka [IOK

5.3 SnepHble peakun 4 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 12
Paszjeun 6. IloBTopuTE/ILHO-000011AI0IIHMIE MOY.Tb |
6.1 [ToBTOpenue u 0000IIEHNE CONIEPIKAHUS 5 bubmumoreka [JOK

Kypca dhusuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 2

OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 | 7 |
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