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IInanupyemble pe3y/bTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa
JInuyHOCTHBIE pe3yJIbTaThl

I'pasicoanckoe 6ocnumanue:
- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJCHHHM OOIECTBEHHO-3HAUMMBIX U ITUYECKUX IMPOOIIEM,
CBSI3aHHBIX C MPAKTUIECKUM MPUMEHEHNUEM JIOCTHKECHUN (PU3UKH;
- OCO3HAaHHE BaXXHOCTU MOPAJIbHO-ITUYECKUX IPUHIIUIIOB B IEITEIIBHOCTU YYEHOTO.

Ilampuomuueckoe eocnumanue u Hopmuposanue poccuiicKou uOeHMUYHOCMU .
- IPOSIBJICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3NUecKoi HayKH;
- IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSIM POCCUNUCKUX YUEHBIX-(PU3HKOB.

/lyxoenoe u Hpascmeennoe eocnumanue Oemeil HA OCHOBE POCCUUCKUX MPAOUYUOHHBIX
UeHHOCmell:
- OCO3HAaHHME COLMAIbHBIX HOPM U IPaBUJ MEXIMYHOCTHBIX OTHOUIEHUN B KOJUIEKTHUBE, TOTOBHOCTh K
pa3sHOOOpa3HON COBMECTHOW JEATEIIBHOCTH IIPH BBINOJHEHUM YYEeOHBIX, ITO3HABAaTENbHBIX 3ajad,
BBITIOJTHEHUH JKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIOHMMAHUIO H
B3aMMOIIOMOIIH B MIPOIIECcCe 3TOH yueOHOH NesTeTbHOCTH;
- TOTOBHOCTb OLICHMBAaTh CBOE MOBEACHUE U MOCTYINKH CBOMX TOBAPUUIEH C MO3UMLMU HPABCTBEHHBIX U
[IPaBOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIEICTBUM IOCTYIKOB.

Jcmemuueckoe éocnumanue:
- BOCIPHUATHE ICTETUYECKUX KAaueCTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TJTAKOHUYHOCTH.

Ilennocmu nHayuno2o no3HanuA .
- OCO3HAHHWE IIEHHOCTH (PHU3WYECKOW HAayKd KakK MOIIHOIO WHCTPYMEHTAa IO3HAHUS MHUPA, OCHOBBI
pa3BUTHUS TEXHOJOTHUH, BAKHEUILIEH COCTABIISIOIIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM EATEIILHOCTH.

Du3uueckoe eocnumanue u popmuposanue Kyaiomypul 300p06b:
- 0CO3HaHME IIEHHOCTH 0e30macHOro odpasa *H3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHpE, BaKHOCTH
IpaBwyl OE30MAaCHOTO TOBEJACHHUS Ha TPAHCIOPTE, HA JIOpOrax, C OHJIEKTPUYECKUM U TEIJIOBBIM
000pyZI0BaHUEM B JOMAIIIHUX YCIOBHSAX;
- c(OpMUPOBAHHOCTbh HaBbIKa peQUIEKCHH, MPU3HAHNWE CBOEro MpaBa Ha OMIMOKY M TAKOro K€ IpaBa y
JPYTOro 4ejaoBeKa.

Tpyoosoe socnumanue u npogheccuonanvnoe camoonpedeneHnue:
- aKTHBHOE Yy4YacTH€ B pELICHMM MPaKTHUYECKHX 3a7ady (B paMKaxX CEeMbM, MIKOJBI, rOpojia, Kpas)
TEXHOJIOTUYECKON U COLMaIbHON HANpaBJIE€HHOCTH, TPEOYIOUINX B TOM YUCIE U (PU3HUECKUX 3HAHUM;
- HHTepeC K NMPaKTHUECKOMY U3YUEHUIO podeccuil, CBSI3aHHbBIX C (PU3UKOM.

JKonozuueckoe eocnumanue:
- OpUEHTalMs Ha IpUMEHEeHHe (PU3MUECKUX 3HaHUH AJIs pelIeHus 3aa4 B 00J1aCTH OKPYKAOLIEH cpesibl,
TUTAHUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOKHBIX TOCJIEICTBUMN I OKPY>KAIOIIEeH Cpeibl;
- OCO3HaHHeE INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIEM U IyTeH UX perIeHHs.

Aoanmayusa 00yuarouiezoca K UIMEHAIOUWUMCA YCA0BUAMU COUUANLHOU U RPUPOOHOUL CPEObl:
- TOTpPeOHOCTh BO B3aUMOJCHCTBUM TIPH BBITOJHEHUHM MCCIEJOBAHUNH U MPOEKTOB (U3UUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;
- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO JEATEIBHOCTD;
- TOTPeOHOCTH B (POPMHUPOBAHUYU HOBBIX 3HAHHI, B TOM UKcie GOPMYIUPOBATH UIECH, TOHATHS, TUTIOTE3bI
0 (pM3NYECKUX 00BEKTaX U SIBICHUSIX;
- 0OCO3HaHHE Ie(HUITMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,
- IUTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;
- CTpEMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U MIPUPOAbI, OOIIECTBA U 3KOHOMUKHU, B TOM YHCIIE
C UCTIOJIb30BaHUEM (PU3UYECKUX 3HAHUH.

MeTtanpeameTHsblie pe3yabTaThl

Yuueepcaﬂbnbw no3HasamesibHble OCliCeus

ba3zoevie nocuueckue oeiicmeusn:
- BBISIBIISITh M XapPaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKUA OOBEKTOB (SIBIICHUH);
- YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKAIIMU, OCHOBAHHUS I 000OIICHUS U CPABHEHUS;



- BBISBIISITh IPHUYMHHO-CJICICTBEHHBIC CBSI3U MIPU M3YYCHHUH (PU3UUYECKUX SBICHUN U MPOIECCOB; JENaTh
BBIBOJIBI C HWCIIOJIb30BAHUEM JICTYKTUBHBIX W MHIYKTUBHBIX YMO3aKIIIOUCHHH, BBIIBUTATh THIOTE3BI O
B3aMMOCBS35X (PH3UYECKUX BEIMYNH;
- CaMOCTOSITEIBLHO BBIOMpATh CIOCOO pelmieHusl yueOHoW (u3nyeckoi 3amauyn (CpaBHEHHE HECKOJIbKHX
BapUAHTOB pEIICHUS, BBHIOOpP HaMOOIEee TMOAXOMASIIETO C YY4ETOM CaMOCTOSITENILHO BBIICICHHBIX
KpUTEpHEB).

ba3zoevie uccnedosamenvckue oelicmeus:
- HCTIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIIbCKUN HHCTPYMEHT ITO3HAHUS;
- MMPOBOAMUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OTBIT, HECIOKHBINH (PU3UYECKUN IKCIICPUMEHT,
HEeOOJBIII0e HCCie0BaHNe (PU3HUECKOTO SBICHHUS,
-OLICHWBATh Ha IPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAITUIO, TIOJYUYEHHYIO B XOJ€ UCCIICIOBAHMS WU
IKCIIEPUMEHTA;
- CaMOCTOSTENIbHO (hOPMYJTHPOBATh 00OOIIECHHS U BBIBOJIBI 110 pe3yiibTaTaM MPOBEAEHHOTO HAOIIOICHHUS,
OIIbITa, UCCIICAOBAHUS;
- IPOTHO3UPOBATh BO3MOXKHOE JaibHEHIIee pa3BUTHE (U3MYECKUX IPOIECCOB, a TAKXKE BBIABUTATH
MIPEIITOJIOKCHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungpopmayuei:
- MPUMEHSTHh Pa3UYHBIC METOJbI, MHCTPYMEHTBI U 3alpOChI MIPH MOUCKE W OTOOpe MHGOpMAIUU I
JAHHBIX ¢ YU4ETOM IMPEANoKEHHON yueOHoM (pu3nueckoit 3a1auu;
- aHaJIM3UPOBATh, CHCTEMATU3HPOBATh M WHTEPIPETHPOBATH MH(POPMAIMIO PA3IUIHBIX BHIOB U (OpM
MIPEACTABICHUS;
- CaMOCTOSATEIHLHO BBIOMPATh ONTHMAIBHYIO (OpPMY IMPEICTABICHUS WH(DOpPMAMH W HIUTFOCTPUPOBATH
peniaeMbie 3a1a9 HECJIOKHBIMUA CXEMaMH, JUarpaMMaMH, HHOW IpadMKoi U MX KOMOMHAIMSAMU.

Yuueepcanvnuvie kommynukamuenwie deiicmeusn

Oobuienue:
- B X0/ie OOCYXJeHusl yueOHOTO MaTepHalia, pe3yJbTaToB JabopaTOPHBIX pabOT M MPOEKTOB 3a7aBaTh
BOMPOCHI MO CYIIECTBY 00CYK1aeMOi TeMbl U BBICKA3bIBaTh WJCH, HAllICHHBbIC HA pElICHHE 33Jauu U
Moj/IepKaHue 0JIaroXXenaTeIbHOCTH OOIIECHUS;
- COMOCTABIISATH CBOM CYXICHHUS C CY)KJIECHUSMU APYTUX YYACTHUKOB JIMajora, 0OHapy>KMBaTh pa3inyuue u
CXOJICTBO TTO3UIIHIL;
- BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;
- TyOJUYHO TIPEACTABIIATh PE3YyIbTaThl BBIMIOJIHEHHOTO (DU3UYECKOTO OMbITa (IKCIEPUMEHTA,
WCCIIETOBAHMUSI, IPOEKTA).

Coemecmuasn desasmenpbHOCMb (COMPYOHUYECHBO):
- MOHMMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHANBUIYAJbHOW PAaOOTHI MPHU pEUICHUHU
KOHKpETHO! (hr3nuecKoil mpoOIembl;
- TpPUHUMATh 1ETU COBMECTHOM JESTEIHHOCTH, OPraHU30BBIBATH NEHUCTBHS MO €€ JOCTHKEHUIO:
pacmpenenartbs poyid, oOCYXIaTh MPOIECCHl W PEe3yNbTaThl COBMECTHOH pabOThI; 0000IIaTh MHEHUS
HECKOJIBKHUX JTFOJICH
- BBINOJHITH CBOKO YacTh pa0OThI, IOCTHTash KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY HAMpaBICHUIO U
KOOPJAMHHPYS CBOU JCUCTBUS C APYTHUMH YJICHAMU KOMAH]IbI;
- OLIEHMBaTh KAaueCTBO CBOETO BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSAM, CAMOCTOSTEIHHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aWMOICHCTBHS.

Ynueepcanvnuie pecynamuenvie oeiiccmeusn

Camoopzanusayusa:
- BBIABJIATH MPOOJIEMbI B )KM3HEHHBIX U Y4EOHBIX CUTYAIUsX, TPEOYIOIUX I peHIeHUs] (PU3MUECKUX
3HAHUI;
- OPUEHTHPOBATHCS B PA3IMUHBIX MMOAXOAaX MPUHATUS PEICHUH (MHIUBUAYaTIbHOE, IPUHATUE PELICHUS
B IpyIIE, IPUHATUE PEILIEHUS TPYIIOil);
- CaMOCTOSITENIFHO COCTAaBJIATH AITOPUTM pelieHus (pu3nyeckod 3a7adu WIM TJIaHAa HCCIENIOBAHUSA C
y4€TOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBATh IpeaaraeMble
BAPUAHTHI PEILCHUN;



- JIenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camokonmponw (peghrexcusn):
- 1aBaTh a/ICKBaTHYIO OIICHKY CHUTYallUy U MpeajaraTh IiaH e€ n3MEeHEHHS,
- OOBSACHATH NPUYMHBI JIOCTHXKEHHUS (HEJOCTHKEHHS) PE3yJbTaTOB JAESITENbHOCTH, /aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;
- BHOCUTb KOPPEKTHUBBI B JAESITEILHOCTH (B TOM YHCII€ B XOJ BBINOJHEHUS (PUIUUECKOTO HCCIEIOBaHUS
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHMBIIUXCS CHTYallUd, YCTaHOBJICHHBIX OIIMOOK,
BO3HUKILIUX TPYTHOCTEH;
- OLICHMBATh COOTBETCTBUE PE3yJbTaTa LIETU U YCIOBUSM.

ImMoyuoHaNbHBLIL UHMENIEKM:
- CTaBUTh ce0s1 Ha MECTO JPYroro yejoBeKa B XOJ€ CIopa WM JUCKYCCUU Ha HAyYHYIO TEMY, IOHUMATh
MOTHUBBI, HAMEPEHHS U JIOTUKY JPYTOTO.

Ipunamue cedn u opy2ux:
- IPU3HABATH CBOE MPABO HA OMIMOKY MPH PEelICHNH (U3NYECKUX 33/1a4 WIH B YTBEPXKICHUAX HA HAYYHbIC
TEMBbI U TaKOE K€ MPABO APYTOTo.

IIpeameTHbIe pe3yabTaThl

Ilpeomemmnvie pezynrvmamul uzyuenusa Kypca puzuku 8 Knacca:

[TpenmeTHble pe3ynbTaThl JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Yy 00YUaIOIIUXCS YMEHUI:
- HCIOJB30BaTh IOHATHA: Macca M pa3sMepbl MOJEKYJ, TEIUIOBOC ABM)KCHHE aTOMOB W MOJIEKYI,
arperaTHble COCTOSIHMSI BELIECTBA, KPUCTAIIMUECKUE U aMOp(HBIE TeJla, HACBILECHHbBIN U HEHACHIILICHHbIIH
nmap, BJIQ)KHOCTb BO3AYyXa; TEMIICpAaTypa, BHYTPCHHAA SHEPIrusd, TEIUIOBOM JABUT'aTCJIb, SHCMGHTapHLIﬁ
NEKTPUYECKUI 3apsll, JEKTPUUECKOE I10JIE, IPOBOJHUKH U ITUIJIEKTPUKH, IOCTOSHHBIA JIEKTPUYECKUN
TOK, MAaroHuTHOC€ I10JIC,
- pa3nnyarh sBJIEHUS (TEIUIOBOE pacIIMpeHue /ckaTve, Teljonepeaaya, TeIIOBOe paBHOBECHUE,
CMauUMBAaHUC, KallWUIAPHBIC ABJICHHA, HUCIHAPCHUC, KOHACHCALWA, IUJIABJICHHUC, KpPUCTAJLUIM3alUs
(oTBepAeBaHuE), KMIIEHHUE, Terionepeada (TeIoNpOBOJHOCTb, KOHBEKIMS, N3TYyUEHUE); FIEKTPU3ALHS
TeJl, B3aUMOJECHCTBUE 3apsA0B, JEHCTBHS AIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE
MarHuTOB, IEHICTBHE MAarHUTHOI'O IMOJIS HAa MIPOBOJIHUK C TOKOM) IO OMHMCAHUIO UX XapaKTEpPHBIX CBOMCTB
1 Ha OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘I€CKO€ SIBJICHUC,
- pacmo3HaBaTh MPOSBICHHE H3YYCHHBIX (HU3MUECKUX SIBJICHUN B OKpY’KAIOIIEM MHpE, B TOM 4YHCIE
@HSHHGCKHG ABJICHUSA B HPHUPOAC: MOBCPXHOCTHOC HATSIKCHUC W KaAllWJUIAPHBIC ABJICHHUA B IIPUPOIC,
KpHUCTaJUIBl B IpUpojie, u3inydenue ConHia, 3aMep3aHue BoJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHKE POCHI,
TyMaHa, WHeEs, CHEra; 5JIEKTPUYECKHE SIBJIIEHUS B aTMmoc(epe, IJIEKTPUUYECTBO KHUBBIX OPIraHHU3MOB;
MarHuTHoe mojyie 3eMyH, JIpeid MomocoB, posb MAarHUTHOTO MOJS Ui JKU3HU Ha 3emile, MOJIIpHOe
CUSTHUE; IIPU 3TOM INEPEBOAUTH MPAKTUYECKYIO 33aJady B Y4eOHYIO0, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA
/npu3Haku GpU3NYECKUX SBICHUM;
- XapaKTCpu3oBaTb CBOMCTBA TECII, CbI/IBI/I‘IeCKI/Ie ABJICHUSA W IPOUECCHI, UCITIOJIb3Yysd OCHOBHBIC IMOJIOXCHUSA
MOJIEKYJSIPHO — KHHETHYECKOM TEOpUM CTPOEHHs BEIIECTBA, NPUHLMUI CYNEPIO3ULUU Moied (Ha
KayeCTBEHHOM YpOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa ais ydacTka Lenu, 3akoH Jxoyms —
JleH1a, 3aKOH COXpaHEHMs SHEPTUH; IPU 3TOM JIaBaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA M 3aIIUCHIBAThH
€ro MaTeMaTHYECKOe BBIPAXKECHHUE;
- OOBSICHATH (PU3UYECKUE MPOLECCHl U CBOMCTBA Tell, B TOM YHUCIIE€ U B KOHTEKCTE CUTYalluid MPaKTHKO —
OPHUCHTHPOBAHHOT'O XapaKTEpPa: BBIABIIATE IPUYWMHHO — CJIICACTBCHHBIC CBA3U, CTPOUTH 00bscHenne n3 1 —
2 JIOTMYEeCKHMX LIaroB ¢ omopoil Ha 1 — 2 M3y4YeHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUH, (PU3NUECKUX
3aKOHOB M 3aKOHOMEPHOCTEN;
- pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXKHO PEIIUTh MPH MOMOIIM (PU3NYECKUX METOJIOB; HCIOIb3YS
OIMMCAHUEC HCCICAOBAHUSA, BBIACIIATE IMPOBEPACMOC IMPEAIIOJIOKECHNUEC, OUCHUBATL IIPABUJIIBHOCTE IMOPAJIKaA
IIPOBEACHUS UCCIIEI0BAHMUS, 1€]1aTh BEIBOBI;
- pewmarb pacy€THele 3adaud B 2 — 3 JeHCTBHA, MCIOJB3Ys 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOLIME
(I)HSI/I‘IGCKI/IG BCJIMYMHBI: HAa OCHOBC aHaJIM3a YCJIOBHU 3ada4dM 3allMCbIBATh KPATKOC YCJIOBUC, BLIABIIATH
HE/IOCTAaTOK JAHHBIX JUId pEIICHUs 3aJaud, BbIOMpATh 3aKOHbI M (HOpMYJbl, HEOOXOAMMBIE Ul €€
peuicHusd, MNPOBOAUTDH paC‘IéTBI U CpaBHHUBATL MOJYUCHHOC 3HAUYCHUC (1)I/I3I/I‘ICCKOI71 BCJIMYHUHBI C
U3BECTHBIMU JIaHHBIMH;



- pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO PEIINUTh MPH MOMOIIM (PU3NYECKUX METOJIOB; HCIOIb3YS
OIMCaHMUE UCCIICAOBAHUS, BBIICIATH NIPOBEPSIEMOE MPEAION0KEHHE, OLIEHUBATh NMPaBUIIBHOCTD MOpsAKa
IIPOBEJICHUS UCCIIEOBAHNS, J€JIaTh BBIBOIBL;

- TPOBOJUTH OIBITHI IO HAOMIONEHUIO (U3NYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(KanWJUIApHBIE SIBJICHUS, 3aBUCHUMOCTH JABICHHUS BO3JyXa OT €ro o0b&Ma, TeMIlepaTypbl; CKOPOCTH
Iporecca OCTbIBAaHUS / HarpeBaHMs IpPM H3IY4EHUM OT LBeTa M3/Iydarolled / morjaouaroei
MIOBEPXHOCTU; CKOPOCTb HCHApPEHHs BOJABI OT TEMIEPATYpPHI JKUIKOCTH W IUIOMAAN €€ IOBEPXHOCTH;
UIEKTPU3aLMs TeJl U B3aUMOJICHCTBHE IEKTPUUECKUX 3aps/10B; B3aUMOJICHCTBHE TOCTOSIHHBIX MarHUTOB,
BU3YyaJIM3allisl MArHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB; NEHCTBHUS MarHUTHOI'O IOJIA HAa NIPOBOJHUK C
TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOWCTBA JJICKTPOABHUIraTENsl MOCTOSHHOTO TOKa): (OPMYIHUPOBATH
IIpOBEpsAEMbIE IPEATNON0KEHUS, COOUPATh YCTAHOBKY U3 IPEAJIOKEHHOI0 000PYA0BaHMS; OIIUCHIBATh X0
OIbITa U (POPMYITUPOBATH BBHIBOJIBL;

- BBINOJIHATH IPSIMbIE W3MEPEHUs TEMIEpPaTypbl, OTHOCUTEIBbHOM BIAXKHOCTH BO31yXa, CUJIbI TOKa,
HaNPSOHKCHUS C UCIIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB U ATUMKOB (PU3MUYECKUX BEJIWYHMH; CPAaBHUBATDH
pe3yabTaThl U3MEPEHUH ¢ yU€TOM 3aJaHHONW aOCOJIFOTHON MOTPEIIHOCTH;

- MPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMYUHBI OT JPYrod ¢ UCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTbh CONPOTUBIICHUS MPOBOJHHUKA OT €ro JJIMHBI, IJIOLA1 MONEPEYHOro
CEUEHUS U YNIEIbHOTO COIPOTUBIICHMS BEIIECTBA IMPOBOJHUKA; CUJIbI TOKA, UIYILIETO Yepe3 MPOBOIHUK,
OT HaNpsDKeHHUs Ha IPOBOJHMKE; MCCIEIOBAHME IOCIEJOBATEIBHOTO M IMapajuleIbHOIO COEAMHEHUI
IIPOBOJHUKOB): IJIAHUPOBATh MCCJENOBAHUE, COOMpPATh YCTAHOBKY W BBINOJHATH U3MEPEHUs, CIEAys
IIPE/UIOKEHHOMY IUIaHy, (UKCUPOBaTh pPE3y/IbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOauLl U
rpaduKoB, JeJ1aTh BBIBO/BI [10 pE3yJIbTaTaM UCCIEIOBAHNUS;

- TNPOBOAMTH KOCBEHHbIE HU3MEPEHUs (U3NYECKUX BEIMYMH (yIelbHas TeIUIOEMKOCTh BeIIECTBa,
COIIPOTHBIIEHUE MPOBOJHHMKA, PabOTa M MOIIHOCTH AJIEKTPUYECKOTO TOKA): ITUIAHUPOBATH W3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs NPEAI0)KEHHON HHCTPYKLIMHU, U BBIUUCIIATH 3HAYEHUE
BEJIMYMHBI;

- coOIII0/1aTh MpaBUJla TEXHUKH 0€30MacHOCTH NMpH padoTe ¢ 1abopaTOPHBIM 000PYA0BaHHEM;

- XapaKTepU30BaTh MPUHIUIILI JEHCTBUS U3YYEHHBIX IPHUOOPOB U TEXHUUECKUX YCTPONCTB C OMOPOM Ha
UX ONHUCAaHUSA (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUs JOMOB, TMTPOMETp, MapoBas TypOHHA, aMIepMeTp,
BOJIbTMETP, CUETUYMUK DJIEKTPUYECKONW HHEPTUH, 3JIEKTPOOCBETUTENbHBIE MPHUOOPHI, HarpeBaTelbHbIE
JIEKTPONPUOOPH! (IPUMEpPBI), AIEKTPUUYECKHE MPEIOXPAHUTENN; 3IEKTPOMArHUT, 3JIEKTPOJBUraTeNb
MTOCTOSIHHOTO TOKa), UCIIOJIb3Yysl 3HAHUS O CBOMCTBaX (PM3MYECKUX SIBJICHUHM M HEOOXOAUMbIE (pU3nUecKue
3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCTHIE TEXHUUYECKHE YCTPONCTBA W H3MEpPUTENbHBIE MNPUOOPHI IO CXeMaM |
CXEMaTUYHBIM PHUCYHKaM (KHJKOCTHBIM TEpPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETp, JBUraTeib
BHYTPEHHEIO CrOpaHHs, O3JIEKTPOCKOIl, pEOCTaT); COCTaBIATh CXEMbl JJIEKTPUUYECKUX Ienel c
MOCJIeIOBaTeNbHBIM U MapajlyIeIbHBIM COEJMHEHUEM 3JIEMEHTOB, pPa3linyas yCJIOBHblE 0003HAuYEHUs
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

- TPUBOAUTH MpHUMEPHl / HAXOIUTh HHPOPMALMIO O TMpUMEpax MPAKTHUYECKOTO HCIOIb30BAHUS
¢bu3NyecKux 3HAHWI B IOBCEAHEBHOW >XM3HU Il oOecrieueHus Oe30MacHOCTU MpH OOpalleHuH C
npubopaMM U TEXHHYECKMMH YCTPOMCTBaMH, COXpPAHEHHUS 3A0pPOBbS M  COONIOJEHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKpY’Kalollel cpefe;

- OCYHIECTBJIATh TMOUCK HHpOpManuu (U3NYECKOro cojepkaHus B ceTd VIHTepHeT, Ha OCHOBE
UMEIOLUXCS 3HAHUM M MyTEM CpaBHEHMS JONOJHHUTENbHBIX HCTOYHUKOB BBIACNATH HH(OPMALHIO,
KOTOpas sBJSETCS MPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHO;

- MCIOJIb30BaTh MPU BHIMOJHEHUH Y4eOHBIX 3a/laHui HAy4HO — MOMYJISIPHYIO JIUTEpaTypy (pusmdeckoro
COJIepKaHus, CIIPAaBOYHBIE MAaTEPUAJIbl, pecypchl ceTu MHTEpHET; BIaAeTh NpUéMaMi KOHCIIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHusl HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

- C03/1aBaTh COOCTBEHHBIC MHCbMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHUs, 0000mias nHpopMaIHio H3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COJEPKAHUSA, B TOM YHUCJIE MYOINYHO MPEACTABIATh PE3yIbTaThl
IIPOEKTHON WJIM HCCIIEOBATEIbCKON AEATENBHOCTH; IPU 3TOM I'PaMOTHO MHCIIOJIb30BAaTh M3YyYEHHBIN
MMOHSATUHHBIN anmapar Kypca (GU3uKH, COTPOBOXKIAThH BBICTYIIJICHHE TTPE3EHTAIIUCH;

- TpU BBHINOJHEHUH Y4YEOHBIX INPOEKTOB M HCCICNOBaHMNA (DU3NYECKUX IPOLECCOB PaACIpEACTATh
0053aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABJIECHHBIMHU 3aJayaMM, CIEIUTH 3a BHIIOJIHEHUEM IIJIaHA



JEUCTBUI M KOPPEKTUPOBAThH €ro, aJeKBAaTHO OLEHWBATh COOCTBEHHBIN BKJIAJA B JACATEIBLHOCTH TPYIIIBL;
BBICTpanBaTh KOMMYHHUKAaTUBHOE B3aMMOJEHCTBHE, TPOSBIISAL FTOTOBHOCTD pa3peliaTb KOH(IUKTHI.
Ilpeomemmnvie pesynvmamot uzyuenusn Kypca ¢uzuku 9 Knacca:

[TpeameTHbIE pe3yNbTaThl JOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00YUAIOMIUXCSI YMEHUI:
- HUCIOJB30BaTh IIOHATHS: CHCTEMa OTCUETa, MaTepHajbHas TOYKA, TPAEKTOPHs, OTHOCHTEIBHOCTH
MEXaHUYECKOTO JBIXKEHHS, neopmanus (ympyras, IUIaCTHYECKas), TPEHHE, IEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, HEBECOMOCTh U IEPErpy3Ku; LEHTP TsXKEeCTH; aOCOIIOTHO TBEPIOE TENO, LEHTP TAKECTH
TBEPJOTO TeNa, PAaBHOBECHE; MEXaHMYECKHE KOJeOaHWs M BOJHBI, 3BYK, MHPPA3BYK U YJIbTPa3BYK;
JIEKTPOMArHUTHBIE BOJIHBI, LIKaJAa 3JEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTD,
CIEKTpPBl MCIYCKAaHWS W MOTJOMIeHus; anbda -, 6era - W raMma — H3IYYCHHS, W30TOMBI, sJAepHas
JHEPIreTHKA;
- pa3nuuaTh SIBIECHUSA (PaBHOMEPHOE U HEPAaBHOMEPHOE IPSMOJMHENHOE JABH)KEHUE, PAaBHOYCKOPEHHOE
IpSIMOJIMHEHHOE JIBUXKEHHME, CBOOOJHOE IaJieHUE TeJl, PaBHOMEPHOE [BM)KEHHE IO OKPY)KHOCTH,
B3alMO/ICIICTBHUE TEJI, pEaKTUBHOE JBUKEHHE, KOJIeOATEeIbHOE JBM)KEHUE (3aTyXalolue U BBIHYK/ICHHBIE
Kose0aHusA), PE30HAHC, BOJHOBOE JIBUXKEHHE, OTPaKEHHE 3BYKa, OSJIEKTPOMArHUTHAs HMHIYKIMS,
MPSIMOJIMHENHOE paclpoCTpaHeHHE, OTPAXEHUE U NPEJIOMIIEHUE CBETA, IIOJHOE BHYTPEHHEE OTpakKeHUE
CBETa, pa3jiokKeHHe Oeloro cBeTa B CIEKTP M CIOXKEHHME CHEKTPalbHbIX LBETOB, €CTECTBEHHAs
PaZMo0aKTUBHOCTh, BOSHUKHOBEHHUE JIMHEWYATOr0 CHEKTpa M3JIy4€HHUs) MO OMMCAHHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;
- pacmo3HaBaTh IMPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPYXKAIOIEM MHUpE (B TOM YHCIE
¢usnyeckue SBICHUS B NPUPOAE: NPWIMBBI U OTJIMBBI, JBUXKEHUE IulaHeT COJHEYHOW CUCTEMBI,
pPEaKTUBHOE [JBUKEHHE MKUBBIX OPraHHU3MOB, BOCIPUSATUE 3BYKOB JKHBOTHBIMHU, 3EMIIETPSICEHUE,
celicMMYeCKHe BOJIHBI, I[yHaMM, 3XO, LBETa TeJl, ONTUYECKHUE SIBIICHUS B IpPHUpOJE, OHOJIIOrHYecKoe
JCWCTBUE  BUAMMOTO,  YIbTPa(UOIETOBOTO M PEHTICHOBCKOTO  W3IYYEHUH;  €CTECTBEHHBIN
pasMoaKTUBHBIA (HOH, KOCMUYECKHE JTyUH, PAJUOAKTUBHOE U3IyUE€HUE IPUPOIHBIX MUHEPAJIOB; eiicTBUE
PaZMOAaKTUBHBIX M3JIyY€HUN Ha OpPraHHU3M 4eJOBeKa), PU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a/1adyy B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOMCTBA / MPU3HAKH (PU3NUYECKHX SBICHUM;
- OINUCHIBaTh HM3y4YCHHBIE CBOMCTBA Tel U (U3NYECKUE SIBICHHS, MUCIONb3Yysd (PU3MUECKHe BEIUYMHBI
(cpenHsis U MTHOBEHHas CKOPOCTh Te€jla NMPH HEPAaBHOMEPHOM [BM)KEHUH, YCKOpEHHE, MepeMelleHHUE,
MyTh, YTJIIOBAsi CKOPOCTh, CHJIa TPEHMUSI, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOAHOIO NMaJACHHUS,
BEC Tejla, UMITYJIbC TeJa, UMIYJIbC CHIIbI, MEXaHWYecKas padoTa U MOIIHOCTb, MOTCHIUAIbHAS SHEPTUs
Teja, MOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS YHEPTHS CKATOW MPYKUHBI, KHHETHYECKas
SHEprus, NOJHAs MEXaHUYecKasl YHEPIus, Iepuo/l U YacToTa KojaeOaHHii, JJIMHA BOJIHbI, TPOMKOCTh 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETA, IIOKAa3aTeslb MPEJIOMJIEHUS Cpelbl); IMPH OMNUCAHUM TMPABUIBHO
TPakTOBaThb (PU3UUYECKUM CMBICT HCHOJIb3YEMBIX BEJIIMYMH, OOO3HAYEHMS] WU EAUHMIBI (PU3NYECKUX
BEJIMYMH, HAXOJUTH (POPMYIIbI, CBA3bIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUMHY C APYTUMH BEIMYMHAMU,
CTPOUTH rpaQUKN N3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;
- XapakTepu30BaTh CBOMCTBa Tell, (PU3MUYECKHE SBICHUS M TPOLIECCHI, UCHOJb3Yd 3aKOH COXPAaHEHHS
SHEPTUH, 3aKOH BCEMHUPHOIO TSTOTEHUS, MPUHIUI CYNEPHO3ULUU CHUJI, MPUHIMI OTHOCUTEIHLHOCTU
I'anunest, 3akoHpl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCa, 3aKOHBI OTPaXKEHMsI U MPEJIOMIICHUS CBETA,
3aKOHBI COXPAHEHHUs 3apsAJOBOIO M MacCOBOIO YHUCEN MPH SAEPHBIX pEeaKlUMsIX; MPH 3TOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BHIPAKEHUE;
- 00BACHATH (PU3UYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYalHil MPAKTUKO —
OPHEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IPUUUHHO — CJIEJICTBEHHbIE CBA3H, CTPOUTH OOBSICHEHUE U3 2 —
3 JIOrMyYecKHx IIaroB ¢ omnopod Ha 2 — 3 W3Yy4YEHHBIX CBOMCTBa (DU3MUECKUX SIBICHUU, QUINUECKHX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;
- pemath pacy€THbIE 33/Ja4d (OMHUPAIOLIUECs HA CUCTEMY M3 2 — 3 ypaBHEHMii), HCIOIb3ys 3aKOHbBI U
¢bopmyIbl, cBs3bIBalONIME (U3UYECKHE BEIMYMHBI: HA OCHOBE aHANIM3a YCJIOBMS 33Jaud 3alHCHIBATh
KpaTKO€ YCIIOBHE, BBIABIIATH HEJOCTAIOIIME WM U30BITOUHBIE JaHHbBIE, BBIOMpATh 3aKOHBI U (HOPMYJIHI,
HEOOXOAUMBIE ISl PEILICHHS], IPOBOUTH PACUETHI U OIICHUBATh PEATUCTUYHOCTD MOJYYCHHOTO 3HAUYEHUS
(hbU3UIECKON BETUYHHBI,
- pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIM (PU3NYECKUX METOJIOB; HCIIONB3Ys
OIMCAaHUE HCCIEOBaHMs, BBIICIATH MPOBEPIEMOE IIPEAIOI0KEHNE, OLICHNBATH NPAaBUIBHOCTD MOPSAIKA
MIPOBE/ICHUS MCCIIEIOBAHNUS, I€1aTh BBIBOIbI, HHTEPIPETUPOBATh PE3Y/IbTaThl HAOIIOACHUH U OTIBITOB,;



- TIPOBOJUTH OIBITHI MO HAOMIOJCHUIO (PU3UYECKUX SBICHUN WM (PU3UUYECKUX CBOWCTB TeN (M3ydeHHE
BTOpOro 3akoHa Hpl0TOHA, 3aKOHAa COXpaHEHUs SHEPruy; 3aBUCUMOCTH NeproJia KojaeOaHuil Py KUHHOTO
MasiTHUKa OT MacChl TPy3a M KECTKOCTU MPYXKHUHBI U HE3aBUCUMOCTh OT aMILTUTYAbI MAJbIX KOJeOaHui;
IpSIMOJIMHEHHOE PACIIPOCTPAaHEHHUE CBETa, Pa3IoKEHHE Oeloro cBeTa B CIEKTP; H3y4CHHE CBOMCTB
n300pakeHUs] B TUIOCKOM 3€pKaje M CBOMCTB H300paXeHHsS TpeAMeTa B COOHMparomield JMH3E;
HaOJII0ICHNE CIUIOIIHBIX U JIMHEHUYAThIX CIIEKTPOB U3JIYUYEHHUs): CAMOCTOSTENIbHO COOUPATh YCTAHOBKY U3
n30BITOYHOTO Habopa OOOPYIOBaHUS; OIMUCHIBATH XOJ OINbBITA U €ro Ppe3yiabTarbl, (HopMyIupoBaTh
BBIBO/IbI;
- IPOBOJAUTh TNPU HEOOXOJUMOCTH CEPUI0 MpPSIMbIX HW3MEPEHUH, ONpeAesss CpelHee 3HaueHHue
u3MepsieMoil BennuuHbl ((poKycHOE paccTossHHE coOMparolieil JTUH3bI); 000CHOBBIBATH BHIOOp crocoba
U3MepeHus / U3MEPUTEIBHOIO PUoOOpa;
- IPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (DU3MYECKUX BEJIWYHH C CIIOJIIb30BAaHUEM MPSIMBIX U3MEPEHUI
(3aBUCUMOCTb ITyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JIBUXKEHUHU 0€3 HadaJbHON CKOpPOCTH; Iepuoja
KoJle0aHUH MaTeMaTHYeCKOTO0 MAasTHMKA OT JUIMHBI HHUTH; 3aBUCUMOCTH yIJla OTpPaK€HUs OT yrja
NaJeHus1): IUIAHUPOBaTh MCCIIEJOBAaHUE, CaMOCTOSATEIBHO COOMpPAaTh YCTAHOBKY, (DUKCHUPOBATh
pe3yabTaThl TOJXYYEHHOW 3aBHCHUMOCTH (DM3MUYECKMX BEIUYMH B BHUJAE TAaOMUI] M TpapuKOB, NENATh
BBIBO/IbI 110 PE3yJIbTaTaM HCCIIEI0BaHMS;
- TIPOBOJUTH KOCBEHHBIC M3MEPEHHS (PU3NUECKUX BEIWYHH (CpPEeIHSSI CKOPOCTh M YCKOPEHHUE Tella MpH
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJieHHs, KECTKOCTh MPYXKHUHbI, KOI(P(PUIHEHT
TPEHUSI CKOJIBKEHHS, MeXaHW4eckas paboTa © MOIIHOCTh, 4YacToTa W TEpHoj KojebaHui
MaTeMaTHYECKOro M MPYKUHHOI'O MasiTHUKOB, ONTHYECKAs CUjla cOOMparollel JIMH3bI, paJglOoaKTHUBHbIHI
(GOH): TIIAHMPOBATH U3MEPEHUS; COOMPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOIHATH U3MEPEHUS,
cliefysl IPEeUIOKEHHONW MHCTPYKLMU; BBIUUCIATh 3HAYEHUE BEJIWYMHBI M AHAIM3UPOBATH IOJyYCHHbIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;
- pa3iauyaTh OCHOBHBIE NMPH3HAKU M3YYEHHBIX (DPU3MYECKHX MOJeNIel: MaTepHaibHas TO4Ka, aOCOIIOTHO
TBEPIIOE TENI0, TOYSUHBI NCTOUYHUK CBETA, JTy4, TOHKAs JIMH3A, TUIAHETapHAas MOJENb aToMa, HyKJIOHHAs
MO/IeJIb aTOMHOTO 5/1pa;
- XapaKTepu30BaTh MPUHIUIIBI IEHCTBHS U3YYSHHBIX PUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOW Ha
UX OMMCaHUs (B TOM YHCIIE: CIUIOMETP, NaTUNKU MOJOKEHUS, PACCTOSHUS M YCKOPEHM S, paKeTa, 3X0JIOT,
OYKH, TEPHUCKOT, (hoToarmmapar, ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOI, TO3MMETpP, Kamepa Buibcona),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAaX (PU3UUECKUX SABJICHUN U HEOOXOAUMBbIE (hU3NYECKHE 3aKOHOMEPHOCTH;
- cOOMI01aTh MpaBUiIa TEXHUKN OE€30M1aCHOCTH P padboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;
- HCIOJIb30BaTh CXEMbI U CXEMaTHUECKUE PUCYHKU U3YUYEHHBIX TEXHUYECKUX YCTPONUCTB, U3MEPUTEIBHBIX
nprOOPOB M TEXHOJIOTHYECKUX MPOIECCOB MPH PEHICHWH Y4eOHO — MPAKTUYECKHUX 3a]ad; ONTHYECKUE
CXEMBI JJIsl IOCTPOCHUS N300paKEHUH B IJIOCKOM 3€pKajie U COOMpAroIIe JINH3E;
- TPUBOAUTH TpPHUMEPHl / HAXOMUTh HWHPOPMALHUIO O TMPHUMEpPax MPAKTHUYECKOTO WCIIOIb30BAHMS
¢u3nyeckux 3HAHWHM B TOBCEIHEBHOW XH3HHM Ul oOecriedeHus: Oe30MacHOCTH NpH OOpalleHuu C
npubopaMH W TEXHWYECKHMMHU YCTPOWCTBaMH, COXPAHEHHUS 3/I0pOBbS M  COONIOJIEHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpeie;
- OCYILIECTBIJIATH TOUCK HH(MOpMAIK (U3NIECKOTO CONIEp)KaHWs B ceTH VIHTEpHET, caMOCTOSTENBHO
bopMynMpys TOWUCKOBBIM 3ampoC, HAXOAUTh MYTH ONpPEIeNeHUs] JOCTOBEPHOCTH MOJYYEHHOM
nHpOpMAIMY Ha OCHOBE HMEIOIINXCS 3HAHUW U JIOTIOTHUTEIFHBIX HCTOYHUKOB;
- UCIIOJIb30BaTh MPH BHIMOJIHEHUHN YUYEOHBIX 3a/laHUi HAyYHO — MOMYJSPHYIO JTUTEpaTypy (pU3UUYECKOro
COJIep KaHusl, CIIPAaBOYHBIE MaTEePHAJIbl, PeCypChl ceTH MHTEepHET; BIaaeTh NMpUEMaMu KOHCTIEKTUPOBAHHS
TEKCTa, IpeoOpa3oBaHus HH(POPMAIIUH U3 OJTHOW 3HAKOBOM CUCTEMBI B JAPYTYIO;
- co37aBaTh COOCTBEHHBIE MMUCEMEHHBIE M YCTHBIE COOOIICHUSI HA OCHOBE WH(OpPMAIMK U3 HECKOJIBKHX
UCTOYHHUKOB (DU3UYECKOTO COJACP)KaHUs, MyOJIMYHO NPEACTABIATh pPE3ybTaThl MPOSKTHOM MU
HCCIEA0BATENIBCKON JIE€ATEIbHOCTH; INPH 3TOM TIPaMOTHO HCIOJIb30BaTh W3YYEHHBIM MOHITHUIHBIA
ammapar M3y4aeMoro pasziena (HU3MKM U CONPOBOXKIAThb BBICTYIUIEHHE TIpe3eHTaluuell ¢ y4eérom
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.

BoinyckHUK 0CHOBHOT WIKONbI HAYYUMCA:

- coOmonaTh mpaBuiIa 0€30MaCHOCTH M OXpaHbl Tpyda Hpu paboTe ¢ ydyeOHbIM M J1a0OpaTOPHBIM
o0opyI0oBaHUEM;



- TMOHHMMAaTh CMBICI OCHOBHBIX (DPM3NYECKUX TEPMHUHOB: (u3nueckoe Teno, (PU3MUECcKoe SBICHUE,
(busnveckas BEINYNHA, CTUHHUIIBI H3MEPCHHUS;
- pacno3HaBaTh MPOOJEMBI, KOTOpPhIE MOXHO pEIIUTh MpPH TOMOIIM (PU3UYECKHX METOJIOB;
aHAJM3UPOBaTh OTICIBHBIC OTalbl IMPOBEICHHUS WCCICIOBAHUNA W WHTEPIPETHPOBATH PE3YIbTATHI
HaOJIIOICHUI U OIIBITOB;
- CTaBUTh ONBITHl 110 HCCICAOBAHHIO (PHU3MUYECKUX SBJICHUW WIM (PU3UYECKUX CBOMCTB Tell 0Oe3
WCIOJIb30BAHUS TPSIMBIX HM3MEpPEHU; Tpu dSToM (HOpMyIHpoBaTh MpodieMy/3amady y4eOHOro
IKCIEPUMEHTa; COOUpaTh YCTAHOBKY W3 MPEUIOKEHHOTO O00OpYIOBaHHUsS; MPOBOJUTH OIBIT U
(bopMyITHpPOBATH BHIBOJIBI.
Ilpumeuanue. Tlpu npoBeAeHUU HCCIEOOBAHUS (U3NUYECKUX SIBICHUH W3MEPHUTEIbHbIE MPUOOPHI
UCTIOJB3YIOTCS JIUIIb KaK JAaTYMKH W3MEPEHUs (PU3MUECKUX BEIWYHMH. 3alMCH TIOKAa3aHUU TPSMbBIX
M3MEPEHUH B 3TOM CiIydae He TpeOyeTcs.
- MIOHUMATh POJIb SKCIIEPUMEHTA B TIOJYYCHUN HAYYHOW WH(POPMAIIHH;
- MPOBOJIUTH TPSMBIE U3MEPEHUsT (PU3NUECKUX BEIMYMH: BPEMs, PACCTOSHUE, Macca Tena, 00beM, CHIIa,
TeMmIeparypa, aTMocepHOe AaBICHHE, BIAXHOCTh BO3IyXa, HANPSHKCHHE, CHJIA TOKA, PaJHalldOHHBINA
¢oH (C HCMOJIB30BAHMEM JIO3MMETPa); MPH ITOM BBIOMPATH ONTHMAJBHBIA CIOCOO W3MEpPEeHHS W
UCIIO0JIb30BATh MPOCTEHININE METO/IbI OIICHKH TIOTPEITHOCTEH H3MEPEHHIA.
Ipumeuanue. Jrobast yuebHas mporpamMma JOJDKHA 00€CIeurBaTh OBJIAJCHHE MPSMBIMUA H3MEPEHHUSIMU
BCEX MEPEYHCICHHBIX (PU3UYCCKUX BEIHMUUH.
- TPOBOJUTH HCCIENOBAaHHME 3aBHUCHUMOCTEH (U3MYECKMX BEIUYMH C HCIOJIB30BAHUEM IPSIMBIX
W3MEPEHUI: TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATh PE3YJIbTAThI MOJYYEHHON 3aBUCUMOCTH
(GU3NYECKUX BETUYMH B BHJIE TaOIUI] U TPApUKOB, AETATh BHIBOJIBI IO PE3YIbTaTaM UCCIICIOBAHUS;
- MPOBOJIUTH KOCBEHHBIE M3MEpPCHHS (U3MYCCKHX BEIUYMH: TPU BBIOJHCHUU H3MEPEHHI COOMPATh
HKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEIOKEHHOW WHCTPYKIINH, BBIYUCIISITH 3HAYCHUE BEIIMYHHEI
Y aHAJIM3UPOBATh MOJYYCHHBIC PE3YJIbTAThI C YUETOM 33JJaHHON TOYHOCTH U3MEPEHHIA,
- AQHATM3UPOBATh CUTYAIlMH NPAKTUKO-OPHEHTHPOBAHHOTO XapakTepa, y3HAaBaTh B HUX MPOSBICHUE
W3YYECHHBIX (DU3MUYECKUX SBICHUH WM 3aKOHOMEPHOCTEH M MPHUMEHSTh UMEIOIIHeCs 3HAHUS I UX
OOBSACHCHHS;
- TOHUMATh TPHUHIMIBI JEHCTBUS MAIllUH, NPUOOPOB M TEXHUUYECKUX YCTPOMCTB, YCIOBUS UX
0€30MacHOTO HCITOJIb30BAHNS B TIOBCEAHEBHOM KHU3HH,
- HCIOJIb30BaTh MPHU BBINOJHEHUU Y4YEOHBIX 3a/ad HAYYHO-TIOMYJSIPHYIO JIUTEPATypy O (PU3NYECKUX
SBJICHHSIX, CITIPABOYHBIE MaTepHAIIbI, pecypchl IHTEepHET.

Boinycknuk noayuum 603mMo0x4cHOCHb HAYUUMBCA:

- OCO3HaBaTh I[IEHHOCTb HAy4YHBIX MHCCJIENOBAaHUM, POib (PU3UKU B PACHIMPEHUU IpeICTaBICHUH 00
OKpY’KaIOIlleM MUPE U €€ BKJIaJ B YJIy4IllIEHUE KaueCTBA KU3HU;
- UCIOJIb30BaTh MPHEMbI MOCTPOCHUs (U3NYECKUX MOJENEH, MoucKa U (HOPMYITUPOBKU JTOKA3aTEIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BHIBOJOB HA OCHOBE SMIIMPUYECKH YCTAHOBIECHHBIX (PaKTOB;
- CPaBHMUBATh TOYHOCTh U3MEPEHHUS (PU3NYECKUX BETUYMH MO BEIMYMHE UX OTHOCUTEIBHOM MOTrPeIHOCTH
IIpU NPOBEICHUH NPSIMBIX U3MEpPEHUN;
- CaMOCTOSITEJIbHO MPOBOJUTH KOCBEHHBIE H3MEPEHUS U UCCIEeNOBaHMS (U3UUYECKUX BEIUYMH C
HCIOJIb30BAaHUEM PA3JIMYHBIX CIIOCOOOB H3MepeHusi (U3NYECKUX BEJIUYMH, BBIOMpaTh CpelncTBa
U3MEPEHUsl ¢ y4eTOM HeO0OXOAMMOM TOYHOCTH M3MEpeHHH, 000CHOBBIBATH BHIOOp crocoba M3MepeHus,
a/IeKBaTHOTO MTOCTABJIEHHOM 3a/1a4e, MPOBOJUTH OLIEHKY JOCTOBEPHOCTH MOJYUYEHHBIX Pe3y/IbTaTOB;
- BOCHOpUHUMATh HHGOpPMAMIO (U3HMUECKOTO COJAEpKaHUs B HAYYHO-TIONYJSIPHOW JHUTEparype |
CpeacTBaX MaccoBOM MH(OpMAIMK, KPUTHUECKU OLIEHWBATH MOJYYEHHYI0 MH(OPMALMIO, aHAIU3UPYS €€
coJiepKaHue U JJaHHbIe 00 UCTOYHUKE MH(POPMALIUY;
- co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOLICHHS O (DU3MUECKUX SIBJICHHMSIX HAa OCHOBE
HECKOJIbKUX HCTOYHMKOB HWH(OpPMAIUM, CONPOBOXAATh BBICTYIUICHHE NpPE3CHTAllMel, YYHUThIBas
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.

Mexanuueckue agnenun. Boinycknuk nayuumecesa:
- pacmno3HaBaTb MEXaHUYECKHE SBJICHHS M OOBSACHATH HAa OCHOBE HMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJM YCIOBUSA IIPOTEKAHHUS OTHX SBIEHUI: paBHOMEPHOE M HEPaBHOMEPHOE MABW)XECHHUE,
PaBHOMEPHOE ¥ PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE [BHKEHUE, OTHOCHTEIBHOCTb MEXAHHYECKOTO
IBIDKEHUS, CBOOOJHOE TMAJCHHWE Tel, paBHOMEPHOE [BM)KEHHE TI0 OKPYKHOCTH, HWHEpLus,



B3aUMOJICICTBUE TeN, PEAKTHUBHOE JBW)XEHHUE, Mepeaadya JABICHHUS TBEPABbIMU TENaMH, XKUIAKOCTIMHU U
razamu, aTMoc(epHOe JaBJICHHUE, TUIABAaHUE TEJI, PABHOBECHUE TBEP/IbIX TEJ, UMEIONINX 3aKPETUICHHYIO OCh
BpallIeHUs, KOJeOaTeIbHOE IBIKEHUE, PE30HAHC, BOJTHOBOE JIBIKEHUE (3BYK);
- ONMCHIBATh M3YYCHHBIC CBOMCTBA TEJI U MEXAHWYCCKUE SIBIICHUS, WUCIIOJB3Ys (PU3MUECKHE BEIMYMHBIL:
yTh, MIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, MEepHo]] o0paleHus, Macca Telia, IUIOTHOCTh BEIeCTBa, CUIIa
(cwma TsDKECTH, CHJIa YIPYrOCTH, CHjla TPEHHS), JABJICHHE, UMIYJbC Tella, KUHETHYECKas SHEPTus,
MOTEHIMAJIbHAsE SHEPrHs, MeXaHudeckas pabora, mMexaHudeckas mourHocTh, KIIJ mpu cosepiienuun
paboThl C HCIOJB30BAHMEM IPOCTOTO MEXaHHW3Ma, CHJIa TPEHHS, aMIUIMTYAa, IEePHOJ U 4YacToTa
KoJieOaHWH, JJIMHA BOJHBI U CKOPOCTb €€ PacHpOCTpaHEHHs; NMPU OIMHMCAHWHM TMPAaBUIBLHO TPAKTOBATH
(u3MUeCKUN CMBICT HCIONB3YEMbIX BEIUYHH, WX OOO3HAYEHUS M CIUHUIBI WU3MEPEHUS, HAXOIUTh
(dhopMysIbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUMYMHY C JPYTMMH BEJIUYMHAMH, BBIYUCIIATH
3HaueHUE PU3NICCKON BEITHYNHBI,
- QHAJIM3UPOBATh CBOMCTBA TEJ, MEXAaHUYECKUE SIBJICHUS M IPOLIECCHI, UCMONIB3Ys (DU3NUECKHUE 3aKOHBI:
3aKOH COXPAHEHHUs SHEPIruH, 3aKOH BCEMHUPHOIO TATOTCHUS, IPUHIUI CYNEPIIO3UIINHU CHII (HAXOX/ECHUE
paBHoneicTByromen cuibl), I, II u 11l 3akonsl HploTOHA, 3akOH cOXpaHEHHs HMMITyNbca, 3akoH ['yka,
3akoH [lackamsi, 3akoH Apxumena; MpU STOM pa3jinvaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M €ro
MaTeMaTU4YECKOE BbIPAKEHUE;
- pa3auyarh OCHOBHBIC TMPU3HAKM M3YYCHHBIX (PU3MYECKUX MOJEJCH: MaTepuaibHas TOYKa,
HWHEpILHaIbHAsg CUCTEMA OTCYETA;
- pemiath 3a7a4d, UCHOIB3ysS (U3NYCCKUE 3aKOHBI (3aKOH COXPAHEHUS YHEPrUH, 3aKOH BCEMHUPHOIO
TAroTeHus, npuHuun cynepnosuuuu cui, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUs MMITYJIbCa,
3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) W (GOPMYIbI, CBSI3bIBAIOIINE (PU3HUYECKUE BEITUYHHBI
(myTh, CKOpPOCTb, YCKOpPEHHE, Macca Tella, IUIOTHOCTh BEIIEeCTBA, CHJIA, JaBJICHHE, UMITYIbC Tela,
KHHETUYECKasi JHEPrusi, MOTCHIMAIbHAS DHEPIHsi, MeXaHWdeckas paboTa, MeXaHWYeCKass MOIIHOCTD,
KIIJ] mpocToro mMexaHu3Ma, CHJia TPEHUS CKOJbXEHHs, KOA(D(ULIMEHT TpeHus, aMIUIUTya, IepUuoa U
4acToTa KoJieOaHWM, JJIMHA BOJHBI M CKOPOCTh €€ PachpOoCTpaHEHUs): HAa OCHOBE aHalM3a YCIOBHUSA
3a/layil 3alMChIBaTh KPaTKOE YCIOBHE, BBIICHATh (DU3MUECKHE BEIUYUHBI, 3aKOHBI U (OPMYIIBL,
HEOOXOJUMBIE NJIsi €€ pEelIeHUs, TPOBOJIUTh PACUEThl M OLICHUBATh PEATHHOCTH MOJYYEHHOTO 3HAYCHUS
(bu3MYecKoil BENUYNHBI.

Bovinycknuk noayuum 603moMCHOCHb HAYYUMBCA:
- WCIOJIB30BaTh 3HAHUSA O MEXAaHWYECKHX SBJICHHUSAX B TOBCEIHEBHOM JKM3HU I OOCCIICUCHHS
0€30MacHOCTH TpU OOpalleHud ¢ TPUOOpaMU U TEXHHUYECKUMHU YCTPOMCTBAMHU, JUIsI COXPaHEHUS
3JI0pPOBbS U COOIIO/IEHUSI HOPM HKOJIOTMYECKOTO TIOBEJIEHHUS B OKPYKaIOIIEH cpejie; MPUBOIUTE MPUMEPHI
MPAKTUYECKOTO MUCTIOIb30BaHUS (PU3NUECKUX 3HAHUIN O MEXaHUYECKHUX SIBICHUSIX M (U3MUECKUX 3aKOHAX;
MpUMEpPbl UCTHOJIB30BaHUS BO300HOBISIEMBIX MCTOYHHUKOB JHEPIHH; JKOJIOTUYECKUX TMOCIEACTBUMA
HCCIIEIOBAHUSI KOCMUYECKOTO TPOCTPAHCTB;
- pa3nuyaTh TPaHUIBl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TIOHMMAaTh BCEOOIIMH XapakTep
(dhyHIaMEHTATBHBIX 3aKOHOB (3aKOH COXPAaHEHHSI MEXaHMUECKOW YHEPTUH, 3aKOH COXPAHCHHS UMITYJIhCa,
3aKOH BCEMHUPHOTO TATOTECHHUS) M OTPAHUYEHHOCTh HCIIOJNB30BAaHMSI YAaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u 1ip.);
- HaXOJWTh AJCKBATHYIO MpPEIJIOKEHHOW 3amaue (PU3MYEecKyl0 MOJeNb, pa3peuiaTh MpodiieMy Kak Ha
OCHOBE MMEIONIMXCSA 3HAHUW MO MEXAHUKE C MCIOJIb30BAHHEM MAaTEMAaTHYECKOIo ammapara, Tak W Mpu
TTOMOIITA METOJ0B OLICHKH.

Tennoevie agnenusn. Beinycknuk nayuumcsa:
- pacrmo3HaBaTh TEIJIOBHIE SIBJICHUS U OOBSICHATH Ha 0a3e MMEIONINXCs 3HAaHWN OCHOBHBIC CBOMCTBA WMITU
YCIIOBUS IPOTEKAHUS ATUX ABJIEHUN: AU y3usi, U3MEHEHNE 00beMa TeJl NPU HarpeBaHUM (OXJIaXIEHUN),
0oJbIIas CKMMAEMOCTh T'a30B, Majias CKUMAEMOCTh KHUAKOCTEH M TBEPJBIX TEl; TEIUIOBOE pPAaBHOBECHE,
WcTapeHue, KOHJCHCAlWs, IUIABJICHUE, KPUCTAUIA3ALUS, KUIEHUE, BIAXHOCTh BO3/yXa, pPa3INYHbIC
crocoObl  Teruionepenaun  (TEIUIONPOBOAHOCTh, KOHBEKIUS, W3IyUYeHHUE), arperaTHble COCTOSHUS
BEIIECTBA, MOTJIONIEHUE SHEPTUU MPU MCHAPEHUU KUJIKOCTH U BBIJCICHUE €€ MPU KOHJEHCAIUU Tapa,
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUS;
- ONHKCHIBaTh HW3y4YEHHBIE CBOWCTBA TEJ M TEIJIOBBIC SIBICHHS, WCIONIB3Yyd (PU3WUYECKHE BEIIMYWHBIL:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEPIUs, TEMIIEPATypa, yAeJIbHAs TEINIOEMKOCTh BELIECTBA, YAEIbHAs
TEIUIOTa TUIABJCHUS, YACIbHAs TEIUIOTa MapooOpa3oBaHUs, YIACIbHAs TEIUIOTa CropaHus TOIUIMBA,



KO3 (UIIMEHT TOJIE3HOTO ACWCTBHSI TEIUIOBOTO JIBUTATEIs; MPU OMHCAHWU TMPABUIBHO TPAKTOBATH
(bu3nyecKuif CMBICT HCIONb3YEMbIX BEIUYMH, UX OOO3HAYEHUS M EIUHUIBI HU3MEpPEHUs, HaXOIUTh
(hopMyIbI, CBSI3BIBAIONIME JaHHYIO (U3HYECKYI0 BEIUYHMHY C JIPYTUMU BEIUYHHAMU, BBIYHCISTH
3HaYeHUe PU3NYECKON BEIHUNHBI,
- pa3nu4aTh OCHOBHBIC NMPU3HAKH HM3YYCHHBIX (PU3NYECKUX MOJENCH CTPOCHHUS Ta30B, KUIKOCTEH W
TBEPJBIX TEJ;
- IPUBOJIUTH IPUMEPHI MTPAKTUIECKOT'O UCIIOIB30BaHUS (PU3MYECKUX 3HAHUH O TETUIOBBIX SIBJICHHUSIX;
- pemiaTh 3aJayd, HCIOJIb3yd 3aKOH COXPaHEHHUs DHEPrMH B TEIUIOBBIX Ipoleccax U (OpMYJbl,
CBsI3bIBaIONME (DU3MUECKHE BEIMYUHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa, YAelbHas TEIJI0EMKOCTh
BELIECTBA, yJejibHas TEIUIOTA IUIABJICHMS, yJelbHas TEIJIOoTa NapooOpa3oBaHUs, YZAENbHas TEIloTa
CropaHus TOIUIMBA, KOA(G(UIMEHT MOJE3HOTO ACUCTBUSA TEIUIOBOrO IBUTATENs): HA OCHOBE aHAU3a
YCIIOBUS 3aJ[a4d 3alMChIBAaTh KPATKOE YCIOBHE, BBIICIATh (PU3NUCCKUE BEIUYMHBI, 32KOHBI U ()OPMYIIBI,
HEO0OXOIUMBIE ISl €€ PElIeHUs], IPOBOJUTH PACUETHl U OLICHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYCHHUS
(U3HYECKON BETUIMHBL;
- AHAJIU3UPOBATh CBOMICTBA TEJ, TEIJIOBBIE SIBICHUS W IPOLIECCHI, UCIOJIb3Ysl OCHOBHBIE IOJIOKEHUS
ATOMHO-MOJIEKYJISIPHOT'O YYEHHUS O CTPOEHUH BEUIECTBA U 3aKOH COXPAHEHUS SHEPTUU.

Buvinycknuk nosiyuum 603mM0MCHOCHI HAYUUMbCA:
- UCIOJIb30BaTh 3HAHUS O TEIIOBBIX SIBIICHUSX B TIOBCEIHEBHOM KU3HU JIJIsl 0OecIieueHus: 0€301MacHOCTH
npu oOpalieHud ¢ mpubopaMd M TEXHUYECKUMHU YCTPONCTBaMH, Ui COXPAHEHUS 30POBbS H
COONIOZICHUSI HOPM OKOJIOTHYECKOTO TIOBEICHUS B OKPYXAIOMICH cpeie; NPUBOAWTH MPUMEPHI
OKOJIOTMUECKUX  TOCIEACTBUH  pabOThl  JABHWratesneld BHYTPEHHETO  CrOpaHHs, TEIUIOBBIX H
TUIPOIIICKTPOCTAHLIUM;
- pa3nuyaTh TPaHUIBl TPUMEHUMOCTH (PU3NYECKHMX 3aKOHOB, TOHMMATh BCEOOLIMH XapakTep
(byHIaMEHTAIBHBIX (PU3UYCCKHX 3aKOHOB (3aKOH COXPAHCHHS JHEPTMH B TEIUIOBBIX IPOIECCAX) H
OrPaHUYEHHOCTh MCIOJb30BaHUS YACTHBIX 3aKOHOB;
- HaxXOJWUTh aJEKBAaTHYIO MpPEIJIOKEHHOW 3adaue (PU3MYECKYI0 MOJeNb, pa3pelarb MpodieMy Kak Ha
OCHOBE MMEIOIIMXCS 3HAHUI O TEIJIOBBIX SIBJECHUSX C UCIOJIb30BAaHUEM MATEeMaTHYECKOro ammapara, Tak
Y TIPU TIOMOIIY METOJIOB OIICHKH.

Inekmpuueckue u MacHuUmMHbvle A61eHUA. Boinycknuk naywumcea:
- pacro3HaBaTh AJIEKTPOMATHUTHHIE SIBIICHUS U OOBSICHATH HA OCHOBE MMEIOIIUXCS 3HAHHN OCHOBHBIE
CBOMCTBAa WJIM YCJIOBHS NPOTEKAHUS STUX SBICHUMN: BJEKTpU3alMs Tell, B3aUMOJACHCTBHUE 3apsioB,
AIEKTPUUYECKUN TOK M €ro JEeUCTBUS (TETUIOBOE, XUMUYECKOE, MAarHUTHOE), B3aUMOJICHCTBHE MAarHUTOB,
3JEKTPOMArHUTHAsE MHAYKIUS, JEHCTBUE MATHUTHOIO IMOJS HA MPOBOJHHMK C TOKOM M Ha JIBHXKYLIYHOCS
3apSOKEHHYIO YacTHUILy, NEHCTBHE AJICKTPUUYECKOTO TOJIS Ha 3apsOKEHHYIO YacTHUIlY, JIEKTPOMarHUTHBIC
BOJIHBI, IPSIMOJIMHEITHOE PacIpOCTPaHEHUE CBETA, OTPAKEHUE U MTPEJIOMIICHUE CBETA, JUCIIEPCHS CBETA;
- COCTaBJIAATb CXEMBbI JJIEKTPUUYECKUX ILEMel C MOCIEI0BATENbHBIM W MAPAJJIEIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3inyasl YCIOBHBIE 0003HAUCHUS SJIEMEHTOB SJIEKTPHUUECKUX Ienel (MICTOYHHUK TOKa, KITH0Y,
pe3UCTOp, peocTar, JIaMIo4Ka, aMIepMETP, BOJIbTMETP);
- HUCIIOJIb30BAaTh OMTHYECKUE CXEMBI JIJISl TIOCTPOSHUS M300pakeHU B TUIOCKOM 3epKalie M coOuparoieit
JIMH3E,
- OINKCHIBaTh HM3YyYEHHBIE CBOWCTBA TEl M DJIEKTPOMATHUTHBIC SIBIICHUS, HUCIONB3ys (pu3uveckue
BEJIMYMHBI: DBJIEKTPUYECKUM 3apsii, Cujla TOKa, OJJIEKTPUYECKOE HAMNpPsHKEHUE, DIIEKTPUUYECKOE
COIMPOTHUBIIEHUE, YAETHHOE COMPOTHUBIIEHUE BEIIECTBA, paboTa 3IEKTPUYECKOrO TOJs, MOIIHOCTh TOKA,
(hOKyCHOE pacCTOSIHUE U ONTHUYECKas CHUJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTAHA BOJHBI U
4acToTa CBETa; MPU OMHCAHWHM BEPHO TPAKTOBATh (DU3MUECKUN CMBICT HUCHOIB3YEMBIX BEIHYWH, UX
0003HAUCHMUSI W EIUHMIIBI W3MEPEHHS; HaXOIuTh (OPMYJIbI, CBS3BIBAIONINE JTaHHYIO (U3HUUECKYIO
BEJIMYUHY C IPYTUMHU BEJIMYNHAMU;
- aHaJU3MPOBATh CBOMCTBA TEJ, SJEKTPOMArHUTHBIC SIBIICHUS W TPOIECCH, HCMONB3Yys (U3UIECKUE
3aKOHBI: 3aKOH COXPAHEHUs 3JIEKTPUUYECKOTO 3apsaa, 3akoH Oma I yyacTka Lienu, 3akoH Jlxoyns -
Jlenua, 3aKOH MPSMOJIMHENHOrO paclpOCTPAHEHHs CBETA, 3aKOH OTPAaKEHUs CBETA, 3aKOH IPEIOMIICHUS
CBETA; MPHU ITOM PA3INYaATh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €0 MAaTEMAaTHUECKOE BBIPAKCHHUE;
- NPUBOAMTH NMPUMEPHI MPAKTHUECKOTO HCIOJb30BaHUS (PU3MUECKUX 3HAHUN 00 3JIEKTPOMArHUTHBIX
SIBJICHUSIX;



- pemaTh 3a/a4d, WCMONb3ys (u3nueckue 3akoHbl (3akoH Oma ais ydacTka 1enu, 3akoH Jxoyns -
Jlenua, 3aKOH IPSIMOJIMHEMHOTO PAacIpOCTPaHEHHs CBETA, 3aKOH OTPA)KEHUSI CBETA, 3aKOH MPEJIOMIICHUS
cBeTa) M (HOPMYJIBI, CBS3BIBANOIINE (PU3UYECKHE BEIMYMHBI (CHJIA TOKA, DJIEKTPUUYECKOE HAIMPSIKCHHE,
AJNEKTPUYECKOE COMPOTHUBIICHUE, YACIbHOE COMPOTHBICHHE BeIIecTBa, padoTa ANEKTPUUECKOIro OIS,
MOIIHOCTh TOKa, (POKYCHOE pacCTOSTHHE M ONTHYECKAasi CUJIA JIMH3BI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH,
JUIMHa BOJIHBI W YacToTa cBeTa, (OpMyJbl pacueTa »JJIEKTPUYECKOTO CONPOTHUBJICHHS IMPH
IIOCJICZI0BATEILHOM M NApaJUIEIbHOM COEIMHEHUM IIPOBOJHMKOB): HA OCHOBE aHAJIM3a YCJIOBMS 3aJlauM
3aMMchIBaTh KPAaTKOE YCIOBHE, BBLICTATh (U3NYECKUE BEJIWYMHBI, 3aKOHBI U (OPMYIbI, HEOOXOIUMbBIE
JUIS €e PEelleHUs, MPOBOJUTH PacueThl U OLIEHHWBATh PEAbHOCTH IMOJYYEHHOTO 3HAYCHUsI (PU3NUECKOU
BEJINYUHBI.

Boinycknuk nonyuum 603mMo0xicHOCHb HAYUUMbCA:
- UCTOJB30BaTh 3HAHHS OO AJICKTPOMATHHUTHBIX SIBIICHUSX B TOBCEIHEBHOW >KM3HH JIsI OOCCIICUCHUS
0e30MacHOCTH MpH OOpalieHud ¢ NpubdopaMHd M TEXHUYECKUMHU YCTPOWCTBAMH, HJSi COXpPaHEHUs
3JI0POBBS U COOJIOJICHUSI HOPM IKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpe/ie; MPUBOIUTH IPUMEPBI
BIIUSTHUS DJIEKTPOMATHUTHBIX U3JIy4€HUN HA JKUBBIE OPTaHU3MBbI;
- pa3iMyaTh TPAHUIBI TPUMEHUMOCTH (PU3NYCCKUX 3aKOHOB, IIOHMMAaTh BCEOOIIMI XapakTep
(GyHIIlaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHEHHUs JIIEKTPUYECKOro 3apsifa) U OrPaHUYEHHOCTh
MCIIOJIb30BAHMUS YaCTHBIX 3aKOHOB (3akoH OMa JijIst yuacTKa 1emu, 3akon Jxoyis - JIenmna);
- UCIOJIb30BaTh MPUEMBbI MOCTPOCHUS (PU3MUECKUX MOJeNei, MoucKa u (HOPMYIUPOBKU JI0KA3aTEIbCTB
BBIBUHYTBIX THIIOTE3 U TEOPETUYCCKUX BBHIBOJIOB HA OCHOBE SMITUPUICCKH YCTAHOBJICHHBIX (JAKTOB;
- HaXOJWTh AJCKBATHYIO MPEIJIOKEHHOW 3amaue (U3MYECKyl0 MOJelb, pa3peuiarh MpodiieMy Kak Ha
OCHOBE WMMCIOIIUXCS 3HAHWK 00 DJIGKTPOMATHUTHBIX SIBIICHUSX C HCIIOIH30BAHHEM MAaTEMATHYECKOTO
anmapara, Tak U MpH MOMOIIU METOAO0B OIICHKH.

Keanmoevie agnenusn. Boinycknuk nayuumcesa:
- pacno3HaBaTh KBAHTOBBIC SIBJICHUS M OOBSCHATH HA OCHOBE MMEIOLIUXCS 3HAHUII OCHOBHBIE CBOMCTBA
WJTU YCJIOBUSI IPOTEKAHUS STUX SBJICHHUI: €CTECTBEHHAsI U UCKYCCTBEHHAs! PaJr0-aKTUBHOCTh, O -, B - U Y
- U3J1y4€HUs, BOSHUKHOBEHUE JIMHEHYATOr0 CIIEKTpa U3IyYEHUsI aTOMa;
- OIKCHIBATh WM3yYEHHBIE KBAHTOBBIC SIBIICHUSI, UCTIOJB3YS (DU3UYECKHE BEIMYUHBI: MAcCOBOE YHUCIIO,
3apsA0BOE YHCIIO, MEepUoJ TMojdypacmana, dHeprus (OTOHOB; MPH OMUCAHWUU MPABWIBHO TPAKTOBATH
(bUBUYECKUN CMBICT HCTOJB3yEeMbIX BEJIMYMH, WX OOO3HAUEHUS WM €IWHHUIIBI U3MEPEHHUs, HaXOIUTh
(dbopMyIbl, CBsI3BIBAONIME MaHHYIO (U3MYECKYI0 BEIWYMHY C JAPYTUMH BEIWYHMHAMH, BBIYUCIATH
3Ha4YeHHE (PU3UUECKON BETUUNHBI,
- aHAJIM3UPOBATh KBAaHTOBBIE SIBJICHHUS, UCTIONB3Ys (PU3MUECKHe 3aKOHBI M TTOCTYJIAThI: 3aKOH COXPaHEHUS
SHEPruM, 3aKOH COXpPaHEHMsI JJIEKTPUYECKOTO 3apsijia, 3aKOH COXpPAaHEHUS MacCOBOTO YHUCIA,
3aKOHOMEPHOCTU M3JIy4€HUs M TMOIJIONIEHUS CBETa aTOMOM, HIpPH 3TOM pa3inyaTh CIOBECHYIO
(hopMyTUPOBKY 3aKOHA U €0 MaTeMaTUUECKOE BHIPAKCHHUE;
- pa3nyaTh OCHOBHBIE NIPU3HAKHU TUIAHETAPHON MOJIENIM aTOMa, HYKJIOHHON MOJIENTM aTOMHOTO SIIpa;
- TIPUBOAUTH MPUMEPHI MPOSBJICHHUS B MPHUPOJE W MPAKTUUYECKOTO HMCIOJIb30BaHUS PaTUOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIIEPHBIX PEAKIINil, CIIEKTPAJIbHOTO aHAN3a.

Boinycknuk nonyuum 603moxicHOCHb HAYUUMbCA:
- WUCIONB30BaTh IONTYYCHHBIE 3HAHHUS B TOBCEAHEBHOW JKM3HH TpPHU OOpallleHUH C MpudOpamMu u
TEXHUYECKUMH YCTPONUCTBAMH (CYETUNK MOHU3UPYIOIIUX YACTHII, JO3UMETP), 11 COXPAHEHUS 37J0POBbS
Y COOIOICHUSI HOPM DKOJIOTHUECKOTO TIOBEICHUS B OKPYKAIOIIEH Cpee;
- COOTHOCHTbH DHEPTHIO CBSI3U aTOMHBIX SIJIEP C Me(HEKTOM MacChl;
- IPUBOAUTH IPUMEPHI BIUSAHUS PAJHMOAKTUBHBIX MU3Jy4YE€HUN HA )KUBbIE OPraHU3Mbl; TOHUMATh MPUHIUIT
JEUCTBUS IO3UMETPA U PA3TUYATh YCIOBHS €T0 UCIIOJIb30BAHUS;
- MIOHUMATh SKOJOTHYECKHE MPOOIEMbI, BOSHUKAIOIINE MPU MUCTIOIH30BAHIUH ATOMHBIX 3JIEKTPOCTAHITHI, U
MyTH PEUIEHUs dTUX MPOOJIeM, TEPCIIEKTUBBI UCTIOIB30BAHMS YITPABISEMOTO TEPMOSIIEPHOTO CHHTE3a.

Inemenmul acmponomuu. BoinyckHuk nayuumes:
- yKka3piBaThb Ha3BaHMs IulaHeT COJHEYHON CHUCTeMbl; pa3iuyaTh OCHOBHBIE TPU3HAKH CYTOYHOTO
BpallleHus 3Be3JHOro Heba, aBrkenus JIynol, CoHIIA U MJIAHET OTHOCUTEIILHO 3BE3I;
- IOHUMATh PA3IUUUs MEXAY TeIHUOLEHTPUUECKON U reOlleHTPHYECKON CUCTEMaMU MUDa;

Boinycknuk nonyuum 603mM04#CHOCHb HAYUUMbCA:



- YKaSBIBaTL 06H_[I/Ie CBOﬁCTBa U OTJINYHA IIJIAHCT 3€MHOﬁ I‘pyr[HI:I U INIAHCT-TUTAHTOB, MaJbIX TCII
CoJTHeYHOW CHCTeMbI W OOJIBIIMX TUIAHET; IOJIb30BAThCS KapTOH 3BE3THOr0 Heba Mpu HAOIIOJACHUSIX
3BE3IHOr0 HeDA;

- pa3jMyYaTh OCHOBHBIC XapaKTEPUCTHUKH 3Be3] (pa3Mep, I[BET, TEMIIEpaTypa) COOTHOCUTD IBET 3BE3/IbI C
€e TEMIIEPATYpOil;

- pasauJarhb THUIIOTE3bI 0 MIPOUCXOXKICHUN CoJtHEYHOH CHUCTEMBI.



1. Copep:xanue yueOHOro npeamera, Kypca

8 kiaacc

Tennossie siBeHust (23 )

Tennosoe asuxenue. TennoBoe paBHoBecue. Temneparypa. BHyTpeHHsA
sHeprusi. PaboTa u temonepenaya Kak CriocoObl U3MEHEHUs BHYTPEHHEH
sHepruu. TemnonpoBogHocTs. Konsexkums. Mzmydenune. KomudecTtBo
TEIUIOTHL. YJeNnbHas TEIIOEMKOCThb. Pacyer KonudecTBa TEIUIOTHI MpPH
TeryiooOMeHe. DHEprusi TOIUIMBA, YJAEJIbHAs TEIUIOTa CropaHus. 3aKOoH
COXpaHEHMsS] U TMPEBpAILlEHUS SHEPTUM B MEXAaHHMYECKHMX U TEeIUIOBBIX
npoueccax. OObsCHEHUE U3MEHEHHS arperaTHOro COCTOSIHUS BEIIECTBA Ha
OCHOBE MOJIEKYJISIPHO-KUHETHUECKUX TpeacTaBieHuid. I[lnaBnenue u
OTBEpPJCBAHUE KPUCTAJUIMUECKUX TeJ. YAelIbHas TeIuloTa IUIABICHHUS.
Hcnapenve u xonaeHcanus. Kumenue. BmaxkHocTh Bo3nyxa. YienbHas
TeryioTa TmnapooOpazoBanus. [IpeoOpa3oBaHue »SHEPrUM B TEIUIOBBIX
MammHax. /[Burarens BHyTpeHHero cropanus. [lapoBas TypOuna. KII/]
TEIUIOBOIO  JIBUTATENs. ODKOJIOTUYECKUE IMPOOJEeMbl  HCIIOJIb30BAHUS
TEIJIOBBIX MAILUH.

1. CpaBHEHME KOIUYECTB TEIUIOTHI IPU
CMEIIMBAaHUU BOJIbI Pa3HOI TEMIIEPaTypBbI.
2. I3mMepeHne yaenbHOH TEII0eMKOCTH
TBEPAOTO Tela.

3. 3mepenne BIa)KHOCTH BO3/yXa.

DneKkTpuueckue siBiaeHus (24 q)

OnexTpuzanus Ten. [IBa poma 3JeKTpUYECKHX 3apsioB. BianmoneiicTBue
3apsDKEHHBIX  Tel. [IpOBOAHWKH, AMANEKTPUKU M MOJYNPOBOJAHUKH.
OnekTpuyeckoe Tmoje. J[enuMMoCcTh 3JIeKTpUYEecKoro 3apsaja. DJIEKTPOH.
Crpoenue artoma. 3aKOH COXpaHEHHs DHIEKTPUYECKOro  3apsja.
CraTtrueckoe JIEKTPUIECTBO. DIEKTPUIECKUi TOK. JlelicTBre
AIIEKTPUUYECKOTO IOJIi Ha DJEKTpUYecKue 3apsabl. VICTOUHUKH TOKA.
Onektpuueckas uenb. Cumia TokKa. OJIEKTPUYECKOE  HaIpSKEHHE.
OnexkTpuyeckoe comnpoTuBieHue. 3akoH Oma ais ydacTka uenu. Pacuer
COITPOTHBIICHUS MIPOBOTHUKA. VY nenpHOE COMIPOTHUBIICHUE.
[TocnenoBarenbHOE U NMapajuleIbHOE COETUHEHNE MPOBOAHUKOB. PaboTa u
MOIIHOCTh 3JIEKTPUYECKOro Toka. 3akoH Jlxoynsa - Jlenna. Konaencarop.
[TpaBuia 6e30macHOCTH MpH paboTe C INEKTPONPHOOpaMH.

4. COopka dJIEeKTPUUYECKOM TEMH U U3MEPEHUE
CHUJIBI TOKA B €€ Pa3InYHbIX y4acTKax.

5. 3mepenne HanpspKeHHs Ha pa3IMuHbIX
y4acTKax dJEKTPUYECKOH IIeTIH.

6. PerynupoBaH#e CHITBI TOKa PEOCTATOM.

7. I3mepeHmne cOnpoTUBIICHUS TPOBOTHUKA TIPU
ImoMomH aMIepmMeTpa U BOJIbTMETPA.

8. 3mepeHne MOIIHOCTH 1 pabOThI TOKA B
3JIEKTPUYECKOMN JIaMIIE.




HECKOJBKMX CHJI. TpeHue TMOKOS M CKOJBXKEHHsS. 3aKOH YIpyrou
nedopmaruu. Mmnynec. 3akoH COXpaHEHUS UMITYJIbca. PeakTHBHOE
JIBUJKECHHUE.

x4 | Ombir Opcrena. MarnuTHoe mone. MarHuTHOE IMOJNE NPSAMOIO TOKA. 9. COopka 37EeKTpOMArHiTa U UCTIHITAHUE €r0
§ ) MarauTHo€e 1noJjie Karymku ¢ TOKOM. [IocTosiHHbIe MarHuTbl. MarHuTHoe | AEHUCTBUSL.
S E = MoJie TMOCTOSHHBIX MarHuToB. MaruutHoe none 3emuu. B3aumonetictue | 10. M3ydyeHue aneKTpudeckoro JBUratens
C £ £ | MarHUTOB. JleficTBMe MarHMTHOrO IIOJII Ha IIPOBOJHHUK C TOKOM. | IIOCTOSIHHOTO TOKa
% E DJIEKTPUYECKUI IBUTATEb. (na Mozenn).
o Hctounuku cBera. Pacmipoctpanenue cera. Bunumoe nprxkenue cetui. | 11. [Tomyuenue nzo0pakeHus Mpy MoMOIIU
2 E & | Otpaxxenne cBera. 3aKOH OTpaxeHHs CBeTa. IlIockoe 3epKaio. | JHH3BL.
g e IIpenomnenue cBera. 3akoH mpenomsieHus cBera. JluH3pl. dDokycHoe
3 & >~ | paccrosiaue nuH3BL. OnTHyeckas cuia JTUH3BL V300paskeHUs, TaBacMble
nuH30i. ['na3 kak ontuyeckas cucrema. Onruueckue mprudopsl.
o Hrorosoe noropenue no temam: «TemnoBbie sIBICHUSN», DIEKTPUUECKUE
g B ABJICHU», «IEKTPOMArHUTHBIE ABJIEHUN», «CBETOBBIE SBICHUS.
fig
£ B
= ¢
Htorosas koHTpoJbHas padora (1 u)
9 knace
MarepuansHas Touka. Cucrema otcuera. Ilepememienue. Cxopocts | 1. MccnenoBanue paBHOYCKOPEHHOTO JBUKEHHS
: IPSIMOJIMHEHOTO PaBHOMEPHOTO JBUKCHMUSL. [TpsmonuHeiHOe | 6€3 HauaabHON CKOPOCTH.
% &= | PAaBHOYCKODEHHOC JIBIDKCHHME: MIHOBECHHAs CKOPOCTb, YCKOpeHwue, | 2. M3mMepeHue yckopeHus CBOOOLHOTrO MaJieHHUs.
)Q:, 8 nepemenieHre. I'paguku 3aBUCUMOCTH ~ KMHEMAaTHYECKHUX BEJIWYMH OT
U = |BPEMEHH TpPH  DPAaBHOMEPHOM M  PABHOYCKOPEHHOM  JBHKCHHH.
g £ | OTHOCHTENBEHOCTh MEXaHHYECKOTO JIBHKEHHS.
= £ | leomenTpHuyeckas u reqUONEHTPHYECKas CHCTeMBbl Mupa. MHeprmanbHas
2 & | cucrema orcuera. 3axonbl HbrotoHa. CBo60aHOE majeHne. HeBecoMoCTb.
E E 3aKkOH BCEMHUPHOrO TATOTeHUA. J[B>KeHWe Tena Toj JACHCTBHEM
g =
3




MexaHnuyeckue
KoJicOaHus

1 BOJHBL 3BYK (14 u)

Konebarenbroe nmxenue. Konebanust rpy3a Ha mpyxuHe. CBOOOTHBIE
konebanus. KonebarenpbHas cucrema. BennduHbl, XapakTepu3yIOIIHe
KosebaTenbHOe JBIKeHHe. [IpeBparienue sHepruu npu KojedaTeabHOM
JIBIDKEHUH. 3aTyxamomue KoinebaHus. BwiHyXaeHHbIE  KoJeOaHUS.
Pe3onanc. PacnipocTpanenue konebanmii B ynpyrux cpenax. [lomepedynsie
U TIPOAOJIbHBIE BOJHBI. Ji1HA BONHBI. CBSA3b JTMHBI BOJHBI CO CKOPOCTHIO
€e pacmpocTpaHEHUss M TMepUoJoM (YacToTOH). 3BYKOBBIE BOJIHBI.
Ckopocth 3Byka. BbicoTa, TeMOp M TpOMKOCTh 3ByKa. JX0. 3BYKOBOH
pPE30HAHC.

3. UccrienoBanue 3aBUCMMOCTH TIEPHOA U
4acTOTHI CBOOOIHBIX KOJICOAHUI MAsTHUKA OT
JUINHBI €r0 HUTH.

DnekTpoMarHuTHoe moJje (29 q1)

OpnHopoHOE U HEOAHOPOAHOE MarHuTHoe moje. HampaBnenue Toka u
HampaBlieHWE JHMHUKA ero MarHutHoro mons. IlpaBumo OypaBuuka.
Ob6napyxxenue wmarHuTHoro mnois. [lpaBuno neBoit pyku. Mnnyknus
MarHuTHoro  mnonss.  MarautHeld  notok.  OnbiTel  Dapagnes.
OnexkTpoMarHuTHas MHAyKUUs. HanpasieHue UWHAYKIMOHHOTO TOKA.
[IpaBuno Jlenua. SABnenue camounaykuuu. Ilepemennsii Tok. ['eneparop
nepeMeHHoro Toka. [IpeoOpa3oBaHMsI 3HEPrUHM B 3JIEKTPOr€HEpaTOpax.
Tpanchopmarop. Ilepemaua sIeKTpUYECKOM DSHEPIMM HAa PACCTOSHHUE.
DNEKTPOMarHuTHOE  MOJe. ODJEKTPOMarHuTHbIe BOJHBL. ~ CKOpOCTH
pacrpoCTpaHEHHs 3JIEKTPOMATrHUTHBIX BOJIH. BiMsiHME 27I€KTPOMarHUTHBIX
u3TydyeHuil Ha xuBble opraHu3Mbl. KonebarenbHblil KOHTYp. [lonydenue
AJIEKTPOMArHUTHBIX KosieOanuil. [IpuHIMIBI pagnocBs3u U TEIEBUICHMUSL.
DneKkTpoMarHuTHas npupoja cBeta. lIpemomienue cBeta. Ilokasarens
npenomMienus. JJucnepcus ceera. LBera ten. TUIbI ONTHUYECKUX CIIEKTPOB.
Ilormomenne ©  HCIyCKaHWe cBeTa aroMaMu. IIpomcxoxneHue
JIMHENYATBIX CIIEKTPOB.

4. U3yueHue sBJIEHMS  DJIEKTPOMArHUTHOMN
VUHAYKLHH.

5. HabinroieHue CriomHoro 1 JuHeHvaThix
CIIEKTPOB HUCITyCKaHMS.




O~NONOTD WN PR

PannoakTUBHOCT Kak CBUIETENBCTBO CJIOXHOTO CTPOEHUS AaTOMOB.
Anbda-, 6eta- u ramma-u3nydenus. OneiTel Pesepdopaa. SAnepras moaens
atoma. PangnoakTuBHBIE TpeBpalleHHs] AaTOMHBIX  sJEp. 3akoH
PaAMOAKTUBHOIO pacraja. DKCIEePUMEHTAIbHBIE METOJbl MCCIICI0BAHUS
yactull. [IpoToHHO-HEWTpOHHAsT MoOJenb sapa. DOUMYECKUH CMBICI
3apsa0BOro M Maccoporo uucen. HM3zoronsl. [IpaBuna cmemieHuss mis
anb(a- u Oeta-pacnaaa Ipu SACPHBIX peaKlUUsIX. DHEPrusl CBA3M YacTHIl B
anpe. [enenue sanep ypana. llennas peaxkuus. flnepHas sHepreruka.
Okonoruyeckue  mpoOiaemMbl  pabOThl  aTOMHBIX  AJIEKTPOCTAHIIHA.
Ho3zumerpus. [lepuon nonypacnana. bruosiornyeckoe neicTBUE paaualvi.
TepMosiiepHasi peakiusl.

6. MI3MepeHne eCTeCTBEHHOTO paIuallMOHHOTO
¢doHa TO3UMETPOM.

7. VI3ydeHue eneHus sjipa aToMa ypaHa 1o
¢dororpaduu TpeKoB.

8. O1eHka nepuo/ia moyxypacmaia HaxosInuxcs
B BO3/1yX€ MPOJYKTOB pacmaja raza pajgoHa.

9. N3yueHne TpeKoB 3apsHKEHHBIX YaCTHI 110
TOTOBBIM (poTOrpadusim.

CocraB, ctpoenue u mnpoucxoxjacHue ConHeyHou cuctembl. [ImaHeTsl u
Mazible Tena ConHeyHoM cuctembl. CTpOEHHE, U3IYyYE€HUE U 3BOJIOLMS
Comnnua u 38e371. CtpoeHue u sBosonus Beenennoi.
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Beimonnenne  y4yeOHbIX — 3ajaHuil,  TpeOyroolMX  JeMOHCTpaluu
KOMIIETEHTHOCTEH,  XapakTEpU3YIOLIUX  E€CTECTBEHHO —  Hay4dHYIO
IPaMOTHOCTb.
Pemenne  pacu€THbIX  3agad,  MPEANONAraloUIMX  HMCIOJIb30BaHHE
(bu3nu4ecKoil MOAETN 1 OCHOBAHHBIX Ha CO/AEPKAHUM PA3IMUHBIX Pa3/IesioB
Kypca (pU3HNKH.

WToroBast KOHTposbHas padota (1 u)

HpoeKTHaﬂ AECATECJIbHOCTD

. @uznyeckue npudOOPsI BOKPYT HAC.

. ®usnueckue ABICHUS B Xy/10)KECTBEHHBIX TPOU3BEACHUSAX.

. HoGeneBckue naypearsl B 0051aCTH GUZHUKH.

. EnuHUIIBI M3MepeHns B pa3HbIX CHCTEMaX.

. 3apoKIIeHNE U pa3BUTHE HAYYHBIX B3TJISI0OB O CTPOCHUH BEIECTBA.

. Aucdyszus Bokpyr Hac.

. Y IUBUTEILHELIE CBOIICTBA BOJLI.
. IHepuus B )KM3HU YEIIOBEKA.




9. [TnotHOCTH BemecTB HAa 3emMiie U Ipyrux taHeTax CoTHEYHOW CUCTEMBI.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

Cuna B HalIMX pyKax.

Hcnons3zoBanue sueprun ColiHLa Ha 3emiie.

AmopdHbIe Tena U UX IUIaBJICHHUE.

OO0pa3oBaHue pockl, HHEs!, CHETra, TOKASL.

Kpyrosopot BozbI B IpUpoeE.

Bugp! Teronepeaauu B npupoie U TEXHUKE.

W3meHeHne BHyTpEHHEN 3HEPTUU [IPU COBEPILIEHUU PaOOTHI.
M3rotoBieHue 3J1eKTPOCKOIIA.

XUMHYeCKOe JEHCTBUE IJIEKTPUUECKOI0 TOKA U €ro UCIOJIb30BaHUs B TEXHUKE.
Hcropusi pa3BUTHUSA 3JIEKTPUUECKOIO OCBEILECHUS.

Ouku, TaTbHO30PKOCTh U OIM30PYKOCTb.

Pacuer ckopocTH IBUKEHUS TPAHCIIOPTA M TOPMO3HOT'O ITYTH.
VYabpTpa3Byk v MH(QPa3BYK, UX BIUSHUE HA YEJIOBEKA.

Posb ynbpTpa3Byka B OMOJIOIMH U MEJULIMHE.

DNEKTPUUECKUN CIIOCOO OUMCTKH BO3/1yXa OT IbUIN.
[IpruMeHeHre MarHuToB B MEULIMHE.

CriocoObI 5KOHOMUU JIEKTPOIHEPTHH.

DKosoruyeckre npoodaeMsl sIEPHOM SHEPreTUKH.

[Tpo6eMbl KOCMHUYECKOTO Mycopa.

MupoBbl€ TOCTHKEHUS B OCBOEHUN KOCMUYECKOIO ITPOCTPAHCTBA.
Jlyna — ciyTHUK 3eMIIH.



3.TemaTuueckoe IJIAHUPOBAHHEC

8 kaace
1.TennoBeie 23 | 1. KomuuecTBoO 12 | Habmonate U3MCHEHHE BHYTPCHHEH SJHEPTUU Hennoctu
SIBJICHHSI TEIUIOTHI Telna Mpy Terionepenade U paboTe BHEIMIHUX Hay4HOTO
CHJL. MO3HAHUS,
9KOJIOTUYECKOE
HccnenoBath siBeHHE TEIUIOOOMEHA MIPH BOCIIMTaHHE.
CMEIIMBAHUHU XOJIOHON U TOPsiUeii BOJIBI.
2. Hsmenenne 11| Beramcnsrs xommuectso TemioTst 1 YIACTbHYIO
arperarHeix TEII0EMKOCTb BEIIECTBA TIPH TEIUIONEpeIave.
COCTOAHMI H3MepsTh yedbHYI0 TENI0EMKOCTh BEIECTBA.
BCIICCTBA W3MepATh TEIIOTY
IUIABJICHUS JIBIA.
HccrenoBaTh TETIOBBIE CBOMCTBA TapaduHa.
HaOmonate n3MeHEeHUs] BHYTPEHHEH SHEPTUH
BOJIBI B pe3yJbTaTe UCHapeHusl. Beraucish
KOJIMYECTBO TEIUIOTHI B Ipolieccax TeIuionepeiayd
TIPY IJIaBJICHUH U KPUCTAJUIN3AIMHU, UCTIAPEHUU U
KOHJICHCAIINH.
BBIUUCIATE YACIBHYIO TEIUIOTY TUIABJICHUS U
napoo0pa3oBanus BelecTsa. M3MepsaTsb
BJI@XKHOCTh BO3/1yXa 1Mo To4ke pockl. OOCYKaTh
9KOJIOTUYECKHE TIOCIESICTBUS IPUMEHEHHSI
JIBUTATeJIeil BHYTPEHHETO CrOPaHHUs, TEIIOBBIX U
THJIPOIJIEKTPOCTAHIIHIA.
3.1 29 | 1. 6 HaGmronate siBneHUs SIEKTPU3AUH TE PU ITatpuoTuueckoe
DekTpuuecKue DnexTpocTaTHKa CONPUKOCHOBEHNHU. OOBSICHSTD SIBICHUS BOCIIMTAHKE, [IEHHOCT]
SIBJICHUSI AIIEKTPU3ALINH TEJl U B3AaUMOJICHCTBHS Hay4HOTO
JNEKTPUUECKHX 3aPSJIOB. MO3HAHUS,
2. 15 HccnenoBath AeHCTBUS 3JIEKTPUUECKOTO OIS TPyAOBOE
OnexTpuyeckas HA TeNa U3 IPOBOIHUKOB U JUAJIEKTPHKOB. BOCITUTaHHE U
aerb Cobuparh 1 UCTIBITHIBATD IEKTPUIECKYIO [EMb. | MPO(ECCHOHATLHOE
W3mepsTh CHITy TOKA B 3JIEKTPUUIECKON IIETTH. caMooInpe/ielieHue,
W3mepsTh HANpPSIKEHUE HA yYACTKE LETH. IKOJIOTUYECKOE
W3mepsTh 3IeKTPUIECKOe COIPOTUBIICHHUE. BOCITUTAHHE
3. PaGora n 8 Hcenenosats
MOIHOCTb TOKa CHJIBI TOKA B IIPOBOJTHUKE
OT HalpsDKEHHs Ha ero KOHIAXx.
M3mepats paboTy U MOIITHOCTh
ANIEKTPUYECKOTO TOKA.
BbIUHCIIATE CHITy TOKA B
Lernu, paboTy ¥ MOIIHOCTb AJIEKTPHYECKOTO TOKA.
OOBSICHSTD SIBIICHUS HATPEBAHUSI TPOBOJHUKOB
JIEKTPUUECKUM TOKOM. 3HATH U BBIMOIHSIThH
mpaBuia 6€30MaCHOCTH MPU paboTe ¢
HUCTOYHHMKAMH [TOCTOSHHOTO TOKA.
& % 5 | DnekTpo- 5 | DkcreprUMeHTaIbHO U3y4YaTh SBICHHUS Hennocru
E 2 MarHUTHbIE MAarHUTHOTO B3auMOJielcTBUS Tell. U3yuaTh HAYYHOTO
5% SIBJICHUSI SIBJICHUS] HAMArHUYMBaHUsI BEIECTRA. MO3HAHMS,
i HWccrnenoBaTh IEHCTBUE 3MEKTPUUECKOTO TOKA B| TPYI0BOE BOCIHTAHY
§< NPAMOM NPOBOAHHMKE Ha MarHHTHYIO CTPEIIKY. 1 IpoheCCUOHATIBHOE
5 OOHapyxuBaTh I€UCTBHE MAarHUTHOTO TOJIS HA| caMOoIpeieseHH e,
Q) MPOBOJTHUK ¢ TOKoM. OOHapyKUBATh JKOJIOTHUECKOE
< MarHMUTHOE B3aUMOJIeHCTBUE TOKOB. M3yuaTh | BOCIHTaHUE.

MIPUHITUT
JeHCTBUSA JIEKTPOABUTATEIS.




0 = 10 | CgeroBble 10 OKCnepuMEeHTaNIbHO U3Y4aTh SBJICHUE OcreTnyeckoe
é % SIBJICHUS oTpaxkeHus cBera. MccnenoBaTek CBOMiCTBa BOCIIMTaHME,
lg E n300paxkeHus B 3ep1<aﬂe.vI/I3Mep;1TL (OoKyCcHOE | LIEHHOCTH HAYYHOTO
@) paccTosiHuEe COOUPAIOLIEH JTMH3BI. MIO3HAHWS.
T [MonyuaTs n300paxkeHNE C IIOMOIIBIO
cobuparoleil JUH3bI.
HabaronaTh siBlIeHHE OHCIEPCUU CBETA.
5z g 1 | Urorosas 1 | BomonHAT yaeOHBIE 3a1aHS, T}V)eGy}oume LenHoCcTH HAYIHOTO
858 KOHTPOJIbHAS JeMOHCTPaLMH KOMIICTEHTHOCTEH, TIO3HAHUSL.
§ &8 paboTta XapaKTEPHU3YIOMIUX ECTECTBEHHO — HAYIHYIO
~ 5 % IPaMOTHOCTS.
9 kyace
= 29 | 1. OcHoBEHI 13 PaccuuThIBaTh MyTh U CKOPOCTH MPHU [TaTpuotuueckoe
& KHHEMATHKA PaBHOYCKOPEHHOM JIBIKCHUH Tena. M3mMepsTh BOCIIMTaHME,
E yckopeHue cBoboHoro nagenus. OnpenensiTb | 3CTETHYECKOe
2 MIPOH/ICHHBIH MTyTh U YCKOPEHUE ABMKEHUS TeJla | BOCHHMTAHUE, IEHHOCT]
= 0 rpaduKy 3aBUCHMOCTH CKOPOCTH HAay4HOT'O
E PaBHOYCKOPEHHOTO MPSMOIMHEHHOTO ABWKCHUS | MO3HAHUS, TPYIOBOE
= Tena OT BPEMEHH. BOCHHTAaHHUE U
é 2 OcroBmt 1 BB?II/ICJ‘ISITB YCKOpEHHUE TeJla, CHIIBL, npodeccHoHAIBHOES
= MHAMIKH JeHCTBYIOIIHE HA TEN0, WIIH MacCy Ha OCHOBE caMoOIIpe/ieNIiCHHE.
X BTOpPOro 3akoHa HproTOHA. DKCIepUMEHTAIBHO
= HaXOJIUTh PABHOJICHCTBYIOIIYIO JIBYX CHIL.
< HccnenoBaTh 3aBUCMMOCTD CUJIbI TPEHUS
; CKOJIBXKEHUS OT IUIOLIAAN COPUKOCHOBEHUS Tell
5 3. Vmmystee 4 | ¥ cHIIbl HOPMATLHOIO JABICHNS. W3mepsTh cuibl
3 B3auMO/ICHCTBUS ABYX Tel. M3mepsts cuny
o BCEMHUPHOTO TATOTCHUSL.
[IpuMeHATh 3aKOH COXpaHEHHS UMITYJIbca LIS
pacyeTa pe3yJIbTaTOB B3aHMOJICHCTBHS TEIL
2. 16 | 1. 7 OOBACHATH TpoIIecC KoJeOaHMT MasTHHKA. DcTeTHYECKOE
MexaHH4ecKue MexaHH4ecKue HccenoBaTh 3aBUCHMOCTB IiepHoia KOJIe0aHUH | BOCHHTAHHE,
KoJie0aHus 1 BOJIHBI MasTHHKA OT €r0 JUIMHBI M aMIUTHTYIbI LEHHOCTH
BOJIHBI. 3BYK. KoJieOaHUH. BEIMUCISTE IUTMHY BOJHBI U HAy4YHOTO
CKOPOCTb PaclpoOCTPaHEHHUS 3BYKOBBIX BOJIH. NO3HaHUS,
HccnenoBaTh 3aKOHOMEPHOCTH KoJieOaHU it JKOJIOTUYECKOe
rpy3a Ha NpyXHuHe. DKCIePUMEHTAILHO BOCIIMTaHHE.
OIIPEAEIATh TPAHHIIBI YACTOTHI CIIBIIINMBIX
3BYKOBBIX KOJIEOaHUH.
2. Mexannueckue| 9
BOJIHBL. 3BYK.
3. Dnekrpo- 27 | 1. MaruurHoe 13 OKCIepHMEeHTANIBHO HU3y4aTh SBICHUSA INarpuoTHyeckoe
MarHuTHOE nose MarHUTHOT'O B3auMoaencTBus tei. M3zyyars BOCITUTaHHE, LIEHHOC]
nosie SIBJICHHS] HAMAarHMYMBAHUS BEILECTRA. HAYYHOTO
HccnenoBaTh AefCTBUE IIEKTPUUECKOTO TOKA B | TIO3HAHUS, TPYAOBOE
IIPSIMOM TIPOBOJJHUKE HA MarHUTHYIO CTPEIIKY. npodeccHoHaNbHOe




2. Dnexrpo- 14 OOHapyXMBaTh AEHCTBHE MAarHUTHOTO IIOJIsl HA | CaMOOIIpeiesIeHHE,
MarHuTHbIE MIPOBOHUK ¢ TOKOM. OOHapyKHUBATh 3KOJIOTUYECKOE
BOJIHBI MarHuTHOE B3aUMOJAEHCTBHE TOKOB. M3y4aTs BOCIIUTaHHUE.
MIPUHIUI JeHCTBUS 2TEKTPOIBUTATEIS.
4. CtpoeHue 21 | 1. Ctpoenue 7 | W3MepAaTs 3eMEeHTapHBIN SJIeKTPUIeCKAN I'paxxpanckoe
aTomMa u aToma 3apsia. HaGumonats muHEYaThIe CIEKTPBI BOCITUTAHHE,
aTOMHOTO SI7Ipa n3nydenns. Habmonate Tpeku anbda-qacTuil B | HaTPUOTHIECKOE
2. AtomHOE 14 | xamepe Bumscona. O6cyxnaTh mpobIeMel BOCIIHTaHHE,
Ipo BIIMSIHUSA PaHOaKTUBHBIX U3Iy4YEHUI Ha )KUBbIE | IIEHHOCTH
OpraHU3MBI. Hay4HOTO
MO3HAHUS,
3KOJIOTUYECKOE
BOCIIUTaHHUE.
5. Ctpoenue u 5 | Crpoenue u 5 | HabGxrogaTe 1 IpUBOANUTE IPUMEPHI DcTeTudecKoe
IBOJIFOLIUS 3BOJIFOLIUS W3MCEHEHNUS BHJa 3BE€3THOTO He0a B TEUECHUE BOCIIUTAHHE,
Bcenennoi Bcenennoi CYTOK. LEHHOCTH
CpaBHUBATh IJIAHETHl 3€MHOW TPYIIIBI; Hay4HOTO
IUTAaHETHI-TUTaHTEL. OOBICHATH Qu3MUecKue TIO3HAHMS,
MIPOIIECCHI, TPOUCXOASIINE B HEAPAX 3BE3 . 3KOJIOTHYECKOE
BOCTIUTaHHUE.
6. 3 Oo6oo6maroniee 3 [IpumeHeHue MoTy4eHHBIX 3HaHUN A1 Ilennoctu
Ob6o06maromee MOBTOPEHHE HAaYYHOTO OOBSICHEHHS (U3UIECKUX SIBJICHUH B | HAyYHOTO
MOBTOPEHHE OKpY’KaloIlell MpUpo/ie U ITOBCEAHEBHOM TIO3HAHMS,
KW3HH, a TAK)KE BBIIBJICHHE (PU3MIECKUX OCHOB | TPYZOBOE BOCIIUTAHH|
psiia COBPEMEHHBIX TEXHOJIOTHI. 1 IpohecCHOHATIBHOE
caMoonpe/esIeHHE,
3KOJIOTHYECKOE
BOCTIMTaHHE.
Urorosas 1 | Urorosas 1 | BomonHAT y9eOHBIC 3aJaHus, TPEOYIOImne Lennoctu HayyHOrO
KOHTPOJIbHAs KOHTPOJIbHAs JIEMOHCTPaNN KOMIIETEHTHOCTEH, TIO3HAHMS.
pabora pabora XapaKTepU3YIOIINX €CTECTBEHHOHAYIHYIO

rpaMoTHOCTb.Pemmats pacuéTHble 3a1aun, B TOM
quCiIe MPeIIIoIaraloiie HCTIONb30BaHe
(U3IMIeCKOi MOJIENTN U OCHOBAaHHEIE Ha
COJIEPKAaHNH Pa3IIMYHBIX Pa3/eloB Kypca
¢bu3nKy.




		2023-09-25T13:42:15+0300
	Подлубная Оксана Юрьевна
	Я являюсь автором этого документа




