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1. Ilnannpyemble pe3yabTaThl OCBOEHUSI y4eOHOI0 MpeMeTa
JInuHOCTHBIE Pe3yJIbTaThl

I'pasicoanckoe eocnumanue:

- TOTOBHOCTh K aKTHMBHOMY Y4YacTHIO B OOCYXIEHUU OOLICCTBEHHO-3HAYMMBIX M ITHUECKHX
po06JieM, CBA3aHHBIX C MPAKTUUECKUM IIPUMEHEHUEM JOCTHKEHUN (DU3HKY;

- OCO3HAaHHME BaXXHOCTU MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B ICSITEIBHOCTUA YUEHOTO.
Ilampuomuueckoe eocnumanue u popmuposanue poccuiickoii UOCHMUYHOCIU

- TMPOSIBIICHUE WHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (pu3mueckoi
HayKH;

- IGHHOCTHOE OTHOIIIEHUE K JIOCTHKCHUSM POCCUNUCKHUX YIEHBIX-(PH3UKOB.

/Jlyxoenoe u Hpaecmeennoe eocnumanue O0emeil HA OCHOB8E POCCUICKUX MPAOUUUOHHBIX
UeHHocmeil:

-OCO3HAaHUE COIHUAIBHBIX HOPM U TMpPaBWI MEXKJIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHUBE,
TOTOBHOCTh K pPa3HOOOpPa3HOW COBMECTHOW JESATENBHOCTH TIPH BBIMOJHEHUU YYEOHBIX,
MO3HABATENIbHBIX 33Ja4, BBIMOJIHEHUH SKCIIEPUMEHTOB, CO3JaHUM Y4YE€OHBIX IPOEKTOB,
CTpeMJICHUE K B3aUMOTIOHUMAaHHUIO U B3aMMOTIOMOIIIH B TIPOIECCE ITON y4eOHOM JAeSITeTbHOCTH;

- TOTOBHOCTh OLIEHWBaTh CBOE TIOBEJIEHWE M TIOCTYNKH CBOUX TOBApHILIEH C TO3UIHH
HPaBCTBEHHBIX M MPABOBBIX HOPM C YU4ETOM OCO3HAHUSI MOCIIEICTBUM MOCTYIKOB.
Acmemuueckoe eocnumanue:

- BOCIIPHUATHE 3CTETUYECKUX KadecTB (DU3WYECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH.

Ilennocmu nayunozo noznanusn:

- OCO3HAHME IIEHHOCTH (PU3NYECKOM HaAYKH KaK MOIIHOTO HHCTPYMEHTA MO3HaHUsI MUPA, OCHOBBI
pa3sBUTHUS TEXHOJIOTHM, BaJKHEUILIEH COCTABIIAIOIIEH KYJIbTYpPHI;

- pa3BUTHE HAYYHOU JTF0003HATENFHOCTH, HHTEPECA K UCCIIEIOBATEIBCKOM 1eATEIbHOCTH.
QDu3uyeckoe eocnumanue u Yopmuposanue Kyaiomypul 300p06b:

- OCO3HAaHME IEHHOCTH 0€30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTMUECKOM MHpE,
BKHOCTH TIPABHJI OC30MMACHOTO TOBEICHUS HAa TPAHCIOPTE, HA JIOPOrax, C JJICKTPHUSCKUM H
TEIUIOBBIM 000PYJOBAaHHEM B JOMAIITHUX YCIOBUSX;

- c()OpMHUPOBAHHOCTh HaBbIKa pe()ICKCHU, MTPU3HAHUE CBOETO IpaBa HAa ONIMOKY M TaKOTO Ke
IpaBa y Ipyroro 4yeiaoBeKa.

Tpyoosoe eéocnumanue u npogheccuonanvroe camoonpeoeieHue:

- aKTUBHOE y4YacCTHE B PEIICHUU MPAKTHUYECKHUX 337a4 (B paMKaX CEMbH, IIKOJbI, TOPOJA, Kpast)
TEXHOJIOTHYECKOW M COIMAIIbHOW HANpaBJIEHHOCTH, TPEOYIOMUX B TOM YHUCIE U (DU3NYECKHUX
3HAHUI;

- UHTEPEC K MPAKTHUYECKOMY M3YUYEHHUIO MPO(dECCHid, CBSI3aHHBIX ¢ (PU3UKOM.

JKonozuueckoe eocnumanue:

- OpUCHTalMsI Ha TNpPUMEHEHWE (U3MYECKUX 3HAHWK Ui pEIIeHHWs 3amad B o0yacTu
OKpY’KaIoIllel cpefibl, MIIaHUPOBAHUS MOCTYNKOB M OIIEHKU MX BO3MOXKHBIX MOCIJIEICTBHM s
OKpYKarollei cpeabl;

- OCO3HaHME II00ATBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIEM U IyTel UX PEIICHHUS.
Adanmauyusa o0yuaouie2oca K uU3MEHAIOUUMCA YC108UAMU COYUATLHOU U RPUPOOHOIL cpeobl:
- MOTPeOHOCTh BO B3aMMOJICHCTBUU TPH BBHIMOJIHEHUU WCCIEIOBAHUN U MPOEKTOB (pr3mueckon
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JPYTHUX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO JeATEIbHOCTD;

- TOTpeOHOCTh B (DOPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hclie POPMYIUPOBATH UJI€U, MIOHSATHS,
TUMNOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSX;

- 0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

- IJTAHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETEHUU HOBBIX (DM3MUECKUX 3HAHUM,

- CTpEeMJICHHE aHAJIM3UPOBATh M BBISBISTH B3aMMOCBS3M MPUPOJIbI, OOIIECTBA U YKOHOMUKHU, B
TOM YHCJIE C UCTIOIB30BAaHUEM (PU3NUYCCKUX 3HAHUU.



MeTtanpeameTHble pe3yJibTaThl
Ynueepcanvnuie noznasamenwvnuie oeiicmeus
bazoevie nozuueckue oeiicmeusn:
- BBISIBIISITh M XapPaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKUA OOBEKTOB (SIBICHUN);
- YCTaHaBIIMBaTh CYIIECTBEHHBbIH NpHU3HAK KIacCU(PHUKALMU, OCHOBaHHUS sl OOOOIICHUS U
CpaBHEHUS,
- BBISIBIIATh IPUYMHHO-CJICACTBEHHBIC CBSI3U MIPHU U3YyYEHUN (PU3HUECKUX SBICHUHA U MPOIECCOB;
JieJaTh BBIBO/IBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIIOUECHUN, BHIIBUTATh
TUIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIUYUH;
- CaMOCTOSITENIbHO BBIOMpaTh cHoco0 pemeHus yueOHOH ¢u3mueckoil 3amgauu (CpaBHEHHE
HECKOJIbKUX BapUAHTOB peIlIeHus, BHIOOp Haubosiee MOAXOIAIIEr0 ¢ y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).
ba3zoevie uccnedoosamenvckue oeiicmeus:
- HCTIOJIB30BATh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;
- TNPOBOJUTH IO CAaMOCTOSITENIBHO COCTABIEHHOMY IUJIaHY ONBIT, HECJOXKHBIA (QU3NYECKUil
IKCIIEPUMEHT, HEOOIBINIOE HCCIET0BaHNE PUINIECCKOTO SBICHHUS,
-OlIECHUBaTh Ha TPUMEHUMOCTb M JOCTOBEPHOCTh HH(pOpPMAIMIO, TOIYYEHHYIO B XOe
MCCJICIOBAHUS WM SKCIIEPUMEHTA;
- CaMoCTOSTEeNbHO (OpMYNIHpPOBaTh OOOOIIEHUS U BBIBOABI MO PE3ylbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIIbITA, UCCIIEJOBAHMS,
- TPOTHO3UMPOBATH BO3MOXHOE JajibHeiliee pa3BUTHE (U3HMUECKHX IMPOLECCOB, a TakKxke
BBIJIBUTATh MPETIONOKEHUS 00 MX PAa3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTAX.
Paboma c ungpopmayuei:
- MPUMEHSTH PA3INYHBIC METOBI, HHCTPYMEHTHI U 3aIPOCHI IIPH TIOUCKE B 0TOOpE MHPOPMAITUU
WIH JaHHBIX ¢ YUETOM MPEAIOKEHHON yueOHOl (pu3ndeckoil 3a1auu;
- aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAITUIO PA3ITMYHBIX BHIOB U
(dhopM mpencTaBIeHUS;
- CaMOCTOSITCNIbHO BHIOMpaTh ONTUMATBHYIO (QOpMYy TPEACTABICHUS HWHPOPMAIUH U
WLTIOCTPUPOBATh pellaeMble 3a7jaui HECIOKHBIMH CXEMaMU, TharpaMMaMu, WHOU rpadukoi u
X KOMOWHAIUSIMH.
Yuueepcanvnvie kommynuxamuensle oeiicmeus
Oobwenue:
- B Xo7e oOCyXJeHus ydeOHOro marepuayia, pe3yabTaToB JIA0OPaTOPHBIX padOT M MPOCKTOB
3a/1laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TE€Mbl M BBICKA3bIBaTh WICH, HAllCJICHHBIC Ha
peleHue 3a1a4d 1 moepKanne 01aroxenaTeIbHOCTH OOIICHHUS;
- COTOCTaBJIATh CBOM CYXJACHHS C CYXIACHHSIMH IPYTUX YYaCTHHUKOB JHAlIOra, OOHAPYKHUBATh
pas3iauvmue U CXOACTBO MO3UILIMI;
- BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
- myOJMYHO MPEACTABIIATH PE3YIbTATHl BBITOJHEHHOTO (DH3UYECKOrO OMbITa (IKCIEPHUMEHTA,
UCCJIETOBAHMUSI, IPOEKTA).
Coemecmnasn desamenvHocmy (COmpyoHuU4ecmeo):
- TIOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W HMHAWBUAYATbHOW pabOTHl MpH
pelIeHNH KOHKPETHON (U3NUYECKOi MpoOIeMbl;
- IPUHUMAThH LIETTU COBMECTHOM NI€ATEeIbHOCTH, OPraHU30BbIBATh JAEHCTBUS MO €€ JOCTHKEHHUIO
pacrpenensTh poyii, 00CYXIaTh MPOIECCH U PE3yabTaThl COBMECTHOW paboThI; 0000IIaTh
MHEHHUS HECKOJIBKUX JIIOJIEH;
- BBINOJHATH CBOIO 4YacTh pPabOThI, JOCTUTAas KAayeCTBEHHOTO pe3ylibTara 10 CBOEMY
HATPaBIECHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMU UJICHAMH KOMaH/IbI;
- OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO KPHUTEPUSM, CAMOCTOSITEIHHO
c(hOpMyIHUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



Ynueepcanwvnuie pecynamuenvie oeiicmeus

Camoopzanuzayusa:
- BBIABISITH TPOOJIEMBI B JKM3HEHHBIX U YUYEOHBIX CHTYAIMsIX, TPEOYIOIIUX IJIsi PEIICHUs
(bu3nYecKUX 3HAHUM;
- OPUCHTHPOBATHCS B PA3IMYHBIX MOIXOAaX MPUHSATHUS PEIICHUHN (MHIUBHIyaTbHOE, TPUHSATHE
pelIeHUs B TPYIIe, IPUHATHE PELICHUS TPYIIOii);
- CaMOCTOSITeJIbHO COCTaBISITh QITOPUTM pelieHus (DU3MYECKOW 3alayd WU IUIaHa
UCCEOBaHUSI € Y4€TOM HMEIOIIMXCS  PEcypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEeHTHUPOBATH MPEIJIaracMbIe BAPUAHTHI PEIICHUM;
- IeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHE.
Camoxonmpons (peghrexcusn):
- 1aBaTh a/ICKBATHYIO OIICHKY CUTYyallUU U Mpeaiarath IiaH e€ n3MEHEHUs;
- OOBSCHATH TPHYUHBI JOCTHKCHUS (HEJOCTHKCHHS) PE3yIbTaTOB JCATCIBHOCTH, IaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;
- BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh (B TOM YHCIE B XOJ BBIOJHEHUS (U3HUECKOTO
WCCJIEIOBAaHUS WJIM TNPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHBIIHUXCS CHUTYallMid,
YCTaHOBJICHHBIX OIMMOOK, BOSHHUKIIINX TPYIHOCTEH;
- OIICHUBATh COOTBETCTBHE PE3yJbTaTa LIEU U YCIOBHUSM.
ImoyuonanvHolii UnmMenIeKm:
- CTaBUTH ce0s Ha MECTO APYroro yejaoBeKa B XOJe CIopa WIH JUCKYCCHH Ha HAy4YHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOTO.
Ilpunamue cedsn u opyzux:
- IPU3HABATH CBOE MPABO HA OMIMOKY IMPH pPeIeHUuN GU3HUSCKUX 3a7a9 WM B YTBEPKICHUAX Ha
Hay4YHBIE TEMBI U TAKOE YK€ MPABO APYrOro.

IIpenmeTHbIE pe3yJIbTATHI

Ilpeomemmnvie pesynvmamol usyuenusn Kypca uzuxku 7 Knacca.

- HCIIOJIb30BAaTh IMOHATHUA: (1)I/I3I/I‘-IGCKI/IG U XUMHUYCCKUEC ABJICHUA, Ha6JHOI[eHI/Ie, OKCIICPUMCHT,
MOJIeNb, THIIOTE3a; CAMHUIBI (U3NYECKUX BEIUYMH; aTOM, MOJICKYJa, arperaTHbie COCTOSHUS
BemiecTBa (TBEpAOE, KUAKOE, Ta3000pa3HOE); MEXAaHWYECKOE JBHWXKEHUE (paBHOMEPHOE,
HEpPaBHOMEpHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, pPaBHOJICHCTBYIOIIAsS CHI, JedopMarms
(ynpyrasi, miuactudeckas), HSBECOMOCTb, COOOLIAIOIINECS COCY/IbI,

- paznuyath siBieHUS (OUQQy3us; TEIIOBOS IBU)KEHHUE 4YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JIBU)KECHUE; HEPABHOMEPHOE JIBH)KEHUE; MHEPLUS; B3aUMOICHCTBUE TEJ; PABHOBECHE TBEPIBIX
TEJI ¢ 3aKPEIUIEHHOW OCBhIO BpPAICHMUS; Mepeayda JAaBlIeHHs TBEPABIMH TEJIaMH, XUIKOCTIMU U
razamu; aTMoc(epHOe NaBlIeHHE, IUIaBaHUE TeJ; MPEBpAIICHUE MEXaHWYECKOH SHEPruH) MO
ONMCAaHWID WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHPYIOIIUX JaHHOE
¢bu3nveckoe siBICHUE;

- pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (DU3UYCCKHUX SIBICHUH B OKPYKAIOUIEM MHUpPE, B TOM
HUCIIC (1)I/I3I/I‘-I€CKI/IC SABJICHHUA B HNPHUPOAC: NPUMEPbI ABHMXXCHHUA C PA3JIMYHBIMHU CKOPOCTAMU B
KMBOH M HEKUBOW TPUpPOJE; ICHCTBUE CWIIBI TPCHUS B TPHPOJE M TEXHUKE; BIUSHUC
aTMOC(i)epHOFO JaBJICHUSA Ha JKUBOH OpraHu3M; IJIaBaHUC pI)I6; pbldyaru B TCJIC YCJIOBCKA; IMPU
9TOM TEPEeBOAUTHh MPAKTHUECKYIO 3aJady B yueOHYI0, BBIIESATh CYIIECTBEHHBIE CBONCTBA/
MpU3HAKU (PU3HUECKUX SIBJICHMUIA;

- ONWCHIBATh H3Y4YCHHBIE CBOWCTBA Tel W (UINYECKUE SIBICHUS, HCIONB3yd (U3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS CKOpPOCTb,
CWJIa YIIPYTOCTH, CUJIA TSHXKECTH, BEC Teja, Cujia TPEHUs, aBleHue (TBEPAOTrO Tena, KHUIKOCTH,
rasa), BBITAJIKMBAIOIIAs CHUJIa, MEXaHU4YecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
K03 (HUIIMEHT TOJE3HOTO ACHCTBUS MEXaHU3MOB, KMHETHYECKas M TMOTEHIHMAbHAs SHEPrus);
IIpru ONHWCAaHWH TMPaBUIIBHO TPAKTOBAThH (1)H3I/I‘IGCKHI>’I CMBICII HCIIOJB3YEMBIX BCJIWYHWH, HX
0003HaYCHHS] U €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOAUTH (DOPMYIBI, CBS3BIBAIONINE TAHHYIO
(bU3UYECKYIO BEIMUMHY C IPYTUMHU BEJIMUYMHAMH, CTPOUTH TPAaPUKU M3YICHHBIX 3aBUCHMOCTEH
(U3MYECKUX BEIUYMH,



- XapakTepu30BaTh CBOICTBa Ted, (U3NUYECKHE SIBICHUS W IPOLECCHI, UCIONb3Ys MpaBUia
CJIOKEHHMsI CUJT (BIOJIb OJTHOM mpsiMoit), 3akoH [lackains, 3akoH Apxumenaa, IpaBUJIO paBHOBECHUS
pbryara (0110Ka), «30J0TO€ MPABUIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEeprHu;
IPU 3TOM JaBaTh CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3aIllUChIBaTh €r0 MaTeMaTHUYECKOe
BBIPAKEHHUE;

- OOBACHATH (hU3MUECKUE SBIICHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallull MPAaKTUKO - OPUEHTHPOBAHHOI'O XapaKTEpa: BBIABIATH NPUYMHHO — CJICJCTBEHHBIC
CBSI3H, CTPOUTH 00BsACHEHHUE U3 | - 2 JIOTMYECKUX I1aroB ¢ Onopoil Ha 1 - 2 W3y4eHHbIX CBOMCTBA
(bu3NYeCKNX SIBICHUH, (PU3NIECKHUX 3aKOHA HITH 3aKOHOMEPHOCTH;

- pemath pacy€THbIe 3a7auu B | — 2 1eHCTBUS, MCIONB3Ys 3aKOHBI U (POPMYJIBI, CBSA3bIBAIOIINE
¢u3nyeckre BETUYMHBI: Ha OCHOBE aHAJIM3a YCIOBMA 33/Jaydl 3allMCBHIBATh KPaTKOE YCIOBHE,
MOJICTABIIATh (U3NYECKHUE BETMUUHBI B (DOPMYJIBI U IPOBOJUTH PACUEThl, HAXOIUTh CIIPABOYHBIE
JaHHBIE, HEOOXOIMMBbIE Ul PpELIEHUs 3a/jay, OLEHMBATHh PEAJTUCTHUYHOCTb IOJYy4EHHOMN
(hU3UYECKON BETUYHMHBL;

- pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh NMPH TMOMOILIM (U3UUYECKUX METOJIOB; B
ONMCaHUM HCCIENOBaHMs BBIIEIATH IPOBEPSEMOE MPEAIooKeHne (TUIoTe3y), pasiuyaTh U
WHTEPIPETHPOBATH TOITYYCHHBIA PE3yNIbTaT, HAXOAUTh OMIMOKU B XOJ€ ONbBITA, ACTATh BHIBOIBI
II0 €r0 pe3yJbTaTaMm;

- TIPOBOAMTH OMBITHI MO HAOIIOACHUIO (DU3MYECKUX SBICHUN WM (PU3NYECKHX CBOWCTB TEI:
(opMynMpoBaTh MpPOBEPsEMbIE MPEANOIOKEHUSA, COOUPAaTh YCTAHOBKY U3 MNPEIJIOKEHHOIO
000pyI0BaHUs, 3aMCHIBATH XO/1 OMBITa U (OPMYIIUPOBATH BHIBOJIBL;

- BBINOJIHATH MpPSMbIE H3MEPEHUS PACCTOSIHMSA, BPEMEHM, Macchl Tena, o0béMa, CWIBI U
TEMIIEpaTyphl C MCIIOJIB30BaHUEM aHAJOTOBBIX M IU(PPOBBIX MPUOOPOB; 3aMUCHIBATH MMOKA3aHUS
pUOOPOB ¢ YUETOM 3aJaHHOH a0COIIOTHOM MOrPEeIIHOCTH U3MEPEHUIA;

- TIPOBOAWTH HWCCJECIOBAHHE 3aBHUCHMOCTH OJHOW (U3NUYECKOH BEIMYMHBI OT JIPYrod ¢
HCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PAaBHOMEPHO JBUXKYIIETOCs Tesla OT
BPEMEHHU [IBWJKEHUS Tejla; CWJIbl TPEHUS CKOJIBKEHUS OT Beca Tejla, KadecTBa 00paboTKu
MIOBEPXHOCTEN TEJ M HE3aBUCHUMOCTH CWJIBI TPEHHS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ; CHJIIBI
YIOPYrOCTH OT YIJIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMa MOrpyKEHHOW YacTu
TeJa U OT IUJIOTHOCTH JKUAKOCTH, €€ HEe3aBHCHMOCTU OT IUIOTHOCTU Tejla, OT INIyOMHBI, Ha
KOTOpYIO MOTPYKEHO TeJO; YCIOBHUM IIaBaHUs TEJ, YCIOBHM paBHOBECHs pbhlyara u OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YeOHOTO HCCIIEOBAaHUs, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpeHus, CleAys MpeaJo)KeHHOMY IUIaHy, (UKCHPOBATh PE3yJbTaThl IOJTYYEHHOMN
3aBUCUMOCTH (PU3UYECKUX BEJIUYMH B BHUAE MPEUIOKEHHbIX TaOiaul W TpadukoB, AenaTh
BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIEI0BaHUS;

- MPOBOJAUTH KOCBEHHbIE M3MEpPEHHs (PU3UUECKUX BETUYMH (IJIOTHOCThH BEIIECTBA KUJIKOCTU U
TBEPAOrO TeENa; cuila TPEHUS CKOJILKEHMs; JaBJIEHWE BO3AYyXa; BBITAIKUBAIOLIAs CHIIA,
JefcTByIOIas Ha MOrPYKEHHOE B KUIKOCTD TEJO; KO3(PPUIUEHT MMOJIE3HOT0 NEHCTBUS MPOCTHIX
MEXaHU3MOB), CJeaysl MPEeIOKEHHONM MHCTPYKIMU; MPHU BBINOJIHEHWH U3MEpPEHUil coOupath
9KCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHNUE UCKOMOW BEJIMYNHBI,

- yKa3bIBaTh NMPUHIUIBI AEHCTBUS MPUOOPOB M TEXHUUYECKHX YCTPOWCTB: BEChI, TEPMOMETD,
JMHAMOMETp, COOOIAIOIIMECs] COCYbl, OapOMeTp, pbluar, MOABWKHBIN M HEMOJBUXKHBIN OJIOK,
HAKJIOHHAs IIJIOCKOCTB;

- XapaKTepHU30BaTh HPUHIMIIBI JEHCTBHS M3YYCHHBIX HNPUOOPOB U TEXHUYECKHUX YCTPOMCTB C
onopol Ha uX onucaHusd (B TOM 4YHUCIE: [OALIMIIHUKH, YCTPOWCTBO BOJONPOBOAA,
TUIPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMED, IOPIIHEBOM HACOC, apeoMETp), HCIOJIb3YS
3HaHUSI O CBOMCTBax (U3MYECKUX SBICHUH W HEOOXOAuMbIe (U3HUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

- NPUBOJUTH NMPUMEPHI / HAXOAUTh MH(POPMALMIO O MPUMEpax MPAaKTUYECKOro HCIOJIb30BAaHUS
(u3nYecKNX 3HAHUN B TIOBCETHEBHOMW KU3HM U1 00ecrieueHHst 0€30MacHOCTH P 00paIeH!H ¢
npubopaMM M TEXHUYECKUMH YCTPONMCTBAMM, COXPAHEHUs 3/10pOBbSl M COOJIONEHUS HOPM
9KOJIOTMUYECKOI0 IOBEJICHUS B OKPY>KaIOILEH CpelE;



- co0JII0/1aTh MpaBUJIa TEXHUKHU 0€30TIaCHOCTH MPH padoTe ¢ 1abopaTopHbIM 000PYAOBAHUEM;
- OCYIIECTBIIATH 0TOOP HCTOYHUKOB WH(POPMAIMH B CETH MIHTEpHET B COOTBETCTBUU C 33/IaHHBIM
MIOMCKOBBIM 3alpOCOM, HAa OCHOBE MMEIOUIMXCS 3HAHUH U NyTEM CpaBHEHHUS PAa3JIMYHBIX
HMCTOYHUKOB BBIJCNATh MHPOPMALUIO, KOTOpas SIBISETCS MPOTUBOPEUYMBOM WM MOXKET OBITH
HEJI0CTOBEPHO;
- WCTIOJNIB30BaTh TPH BBHIMOJHEHUH YYEOHBIX 3aJJaHWil HAYYHO — TMOMYJSIPHYIO JIHTEPATYPY
(U3NYEeCKOro colep)KaHus, CIPAaBOYHBIC MaTepualbl, pecypcbl cetu HTepHeT; BianeTb
npuéMaMu KOHCTIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHHus HHGOpMAUU M3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;
- co3/laBaTh COOCTBEHHBIC KpAaTKHWE MHCHbMEHHBIE W YCTHBIE COOOIIECHHMs] Ha OCHOBe 2 — 3
UCTOYHUKOB MH(POPMALUU (PU3UIECKOTO COAEPIKaHUS, B TOM YHCIE IMyOJHMYHO JeNaTh KpaTKue
COOOIlIEHHsI O pe3yJbTaTax IMPOEKTOB WM Y4YeOHBIX HCCIEOBaHUM; MpPU 3TOM TPaAaMOTHO
WCIOJIb30BATh W3YUYEHHBIN MOHATUIHBIN anmapaT Kypca (U3HMKH, COMPOBOXKIATH BBICTYIIICHHE
Mpe3EHTalNEN;
- TIpH BBITIOJTHEHUU y4eOHBIX POEKTOB U UCCIIEOBAHUM pacnpenensiTh 003aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJadyaMH, CJIEAUTh 3a BBHINOJIHEHHEM IUIaHA JEMCTBUIA,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATEIBHOCTh TPYIIBI; BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

Ilpeomemmnvie pesynvmamul uzyuenusn Kypca uzuku 8 knacca:

[IpenMeTHbIC Pe3yabTaThl JOJKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHUN
- UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB M MOJIEKYJI,
arperaTHble COCTOSIHHS BEIIECTBA, KPHUCTAJUIMYECKWE HaMOp(HBIC TeNa, HACBHIIICHHBIA H
HEHACBILLEHHBIA Map, BIAXXHOCTh BO3[yXa; TEeMIlepaTypa, BHYTPEHHSS SHEPIUs, TEIIOBOU
JIBUTaTEJb; AJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsll, 3JIEKTPUUECKOE TMOJe, MNPOBOAHUKUA U
JUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKHUI TOK, MarHUTHOE TIOJIE;
- pa3nuyath SBIEHUS (TEMJIOBOE PAaCIIMpPEHHE /CxKaTHe, TeIjonepeaaya, TeIIoBOoe paBHOBECHE,
CMayMBaHHEe, KaNWULSIPHbIE SIBICHMS, UCIIApeHHEe, KOHICHCAlMs, IJIaBJICHHE, KpUCTAJLIN3ALuUs
(oTBepaeBaHHe), KHUIEHHE, Terionepenaya (TeTIONPOBOIHOCTh, KOHBEKIUS, HW3IyueHUE);
JIEKTpU3alMs TeJ, B3aUMOJEHCTBHE 3apsA/lOB, JEHCTBUS DJIEKTPUUYECKOTO0 TOKAa, KOPOTKOE
3aMbIKaHHe, B3aUMOJICHCTBIUE MArHUTOB, JACHCTBHE MAarHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM)
[0 OMHCAHMIO HUX XapaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOLIUX JaHHOE
¢u3nyeckoe siBICHUE;
- pacmo3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKHX SBICHUN B OKpPYXKAIOIIEeM MHPE, B TOM
yuclie PU3NIECKUe SBICHUS B TPUPO/JIE: MOBEPXHOCTHOE HATSKCHHUE M KAIUJUIAPHBIC SIBJICHUS B
MIPUPOJIE, KPUCTAIIBI B MpHUpoae, nznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE OpU3BI,
o0pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa; DJIEKTPUUYECKHUE SBICHHUS B aTMOC(Epe, SINEKTPHUIECTBO
KUBBIX OPraHU3MOB; MarHUTHOE MoJie 3eMJid, Apeld MOIH0COB, pOJIb MATHUTHOTO MOJS JUIs
KHU3HM Ha 3emiie, MOJIIPHOE CUSTHHE; IPU 3TOM NEPEeBOAUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJIEIISATH CYHIECTBEHHBIE CBOMCTBA /TIPU3HAKH (PU3UUECKUX SBICHUII;
- XapakTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHUS U TPOIECCHI, UCIOIB3Ys] OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO — KHHETUYECKOM TEOpHUH CTPOCHHS BEIIECTBA, MPHUHIIUII
CYINEPIIO3UIINH TI0JIEH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS 3apsjaa, 3akoH Oma jis
yuacTka uenu, 3akoH JDkoyns — JleHna, 3akoH cOXpaHEHHsS OSHEpPruM; MpPU STOM J1aBaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aIMCHIBATH €T0 MaTEMATUYECKOE BHIPAKCHHE;
- 00BACHATH (pU3MUECKHE MPOLIECCHl U CBOMCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE CHUTYyallHii
MPAaKTUKO — OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh MPUYMHHO — CJIEJICTBEHHBIC CBSI3H,
CTPOUTH OOBsICHEHHE W3 1 — 2 JIOTMYECKHX IIaroB ¢ Oomopod Ha |1 — 2 M3YYEHHBIX CBOMNCTBA
(U3NYECKNX SIBICHUH, (PU3NIECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
- pacro3HaBaTh MPOOJEMbl, KOTOPHIE MOXKHO PELIUTh MPH TMOMOIIU (PUIUYECKUX METOJOB;
WCIIOJIb3YSl OIMCAHUE WCCIIEJOBaHMs, BBIICIATH IPOBEPSEMOE MPEIINOIO0KEHUE, OLIEHUBATH
MPaBHJIBLHOCTD MOPSIIKA MPOBEICHUS UCCIIEIOBAHMUS, IEIaTh BHIBOIBI;



- pemiath pacy€THbBIE 3a7a4u B 2 — 3 JEWCTBUS, UCTIONB3Ys 3aKOHBI M (POPMYIIBI, CBSA3BIBAOIINE
(¢u3uUecKkre BEIIMYWHBI: HA OCHOBE aHAIM3a YCIIOBHUS 3aJaYd 3alUCBhIBATH KPAaTKOE YCIIOBHE,
BBISIBIISITh HEJOCTAaTOK JAHHBIX JUIA pEUICHMs 337a4yd, BBIOUpATh 3aKOHBI U (POPMYIBL,
HEOOXOAMMBIC Ui €€ pelIeHHUs, MPOBOAMTH PACUYETHl M CPABHUBAThH TOIYYCHHOE 3HAYCHHE
(1)I/I3I/I‘-IGCKOI7I BCJINMYHNHBI C U3BCCTHBIMU JAHHBIMH,

- pacio3HaBaTb HpO6J’IeMBI, KOTOPBIE MOYKHO PEIINTH IPU ITOMOIIU (1)PI3PI‘-I€CKI/IX METOJ0B,
HUCTIOJIB3YA OHNHUCAHHUC HUCCIICAOBAHUA, BBIACIATH HNPOBCPACMOC MNPCAIIOJIONKCHUC, OLICHUBATH
MMPaBHUJIBHOCTL MOPAAKa IPOBCACHUS UCCIICA0BAHUA, 1€JIaTh BBIBOIBI,

- TPOBOJUTH OMBITHI MO HAOIIOACHUIO (U3MUECKUX SBICHUH WMIM (PU3NYECKHX CBOICTB Tem
(KanWJUTApHBIE SIBIICHHS, 3aBUCHMOCTH JIABJICHHS BO3IyXa OT €ro o0bEéMa, TeMmIepaTyphl,
CKOPOCTH TIpOIlecca OCTBHIBAHHMS / HarpeBaHWs NpU M3IYyYEHHHM OT I[BETa H3JIydarouien /
MOTJIONIAONICH MOBEPXHOCTH; CKOPOCTh HCHAPEHUS BOABI OT TEMIEPATyphl JKUIKOCTH H
IJiomaan eé MOBCPXHOCTHU, IBJICKTpU3ALHA TCII U B3aHMOﬂeﬁCTBHC SJICKTPHUYCCKUX 3apsAO0B;
B3aMMOJICHCTBHE MOCTOSSHHBIX MAarHWTOB, BU3YallM3allisl MAarHUTHBIX IIOJIEH ITOCTOSHHBIX
MAar"dumToOB, ﬂeﬁCTBHﬂ MAarguMTHOIrO IoJid Ha HNPOBOAHUK C TOKOM, CBOMCTBA QJICKTpOMAarHura,
CBOWCTBA  OJJICKTPOJBUTATENS  IMOCTOSHHOTO  TOKa):  (OPMYJIHPOBaTh  IPOBEPSiEMbIE
MIPETOJIOKECHHSI, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS; OMHCHIBATH XO[I
OTbITa U (POPMYITUPOBATH BBIBOIBL;

- BBIIIOJIHATE HNPAMBIC H3MCPCHUSA TCMIICPATYPHI, OTHOCHUTEJILHON BIIAKHOCTU BO3yXa, CHJIbI
TOKa, HANPSHKCHHS C WCIOJb30BAHUEM AaHAJOTOBBIX MPUOOPOB W JATYMKOB (PH3HUECKUX
BEJIMYMH; CPABHUBATH PE3YJIbTAThI U3MEPEHUH ¢ YIETOM 3a/JaHHON aOCOFOTHOHN MOTPENTHOCTH;

- TIPOBOAWTH HWCCJICIOBAHHE 3aBHUCHMOCTH OJHOW (U3NYECKOH BEIMYMHBI OT JIPYrodl ¢
HCIIOJIb30BAHHUECM IIPAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTB COIIPOTUBJICHHA TPOBOAHHMKA OT €TI0
JUTMHBI, TUTOIIA/IA TTOTIEPEYHOTO CEYCHUS M YICIBHOTO COMPOTHBIICHHS BEIIECTBA MPOBOJIHUKA;
CWJIBI TOKa, HUAYIIETO 4YCpC3 MNPOBOAHHUK, OT HANPSIKCHUA Ha MNTPOBOAHHUKE, HCCIICAOBAHUC
MOCJICIOBATEIbHOTO WM MMapajUIeJIbHOTO  COCIUHCHHWH  MPOBOJHUKOB):  TUIAHUPOBATh
Hcclel0BaHue, cOOMpaTh YCTAHOBKY U BBIMOJIHATH U3MEPEHMSI, CIEAys NPEI0KEHHOMY IUIaHy,
(buKCUpOBaTh pPE3yNbTaThl MOJYYCHHON 3aBHCUMOCTH B BHUJE TaONWIl U TpadHKOB, JelaTh
BBIBOJIBI 110 pe3yJIbTaTaM HUCCIICOBAHUS;

- IPOBOJMTH KOCBEHHBIC H3MEpPEHUs (U3NUCCKUX BEIHUYUH (yAeabHAs TCINIOEMKOCTh BEILIECTBA,
COIIPOTHBIIEHUE TIPOBOAHHMKA, pab0OTa W MOIIHOCTh JIIEKTPHUYECKOTO TOKA): IUIAHHPOBATH
W3MEPEHHUs, COOUPATh 3KCIIEPUMEHTAIILHYIO YCTAHOBKY, CIICIYS MPEUIOKEHHOW MHCTPYKIUH, U
BBIYUCIIATH 3HAYCHNEC BCJIMYUHBI,

- coOMI0IaTh MpaBUiia TEXHUKU O€30MaCHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000pyAOBaHUEM;

- XapaKTepu30BaTh NMPUHIUIBI JEHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOoi Ha WX OMHUCAaHHUA (B TOM YHCIE: CHCTEMa OTOIJICHUS JOMOB, THTPOMETp, MapoBas
TypOWHA, aMIepMETpP, BOIBTMETP, CUETUHUK DJICKTPUUECKOW DHEPTUHU, DIICKTPOOCBETUTEIIHHBIC
npuOOpHI, HarpeBaTeNbHBIC AIEKTPONPUOOPHI (TIPUMEPHI), SIEKTPUUECKHUE MPEIOXPAHUTEIH;
ANICKTPOMArHHUT, AJICKTPOJBHUIaTe)Ib ITOCTOSHHOTO TOKA), HCIIONB3ysS 3HAHUS O CBOHCTBaX
(bu3MUeCKUX SIBICHUI U HEOOXOANMbIE (U3NYECKUE 3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOWCTBA M M3MEpUTENIbHbIE MPHUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pUCYHKaM (PKUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUIPOMETP,
JIBUTATENIb BHYTPEHHETO CTOPAHMsI, SIEKTPOCKOI, PEOCTAT); COCTABIISATh CXEMBI IEKTPUICCKIX
I_IeHeI\/'I C MOCJIICAOBATCIIbHBIM W IapaJUICIIBHBIM COCJAUHCHHUCM 3JICMCHTOB, pa3jindyasd YCJIOBHBLIC
0003HAYEHHUSI AIIEMEHTOB MJICKTPUUYCCKHX IICTICH;

- MPUBOJUTH NMPUMEPHI / HAXOAUTHh UH(OPMAIMIO O MPUMEpaxX MPAKTUYECKOI'O HCIOIb30BAHUSL
(bU3MYECKUX 3HAHUH B TIOBCETHEBHOM JKU3HU /I 0OeCrieueHus: 0€30MacCHOCTH MPU OOPAIICHUH C
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUs 3I0pOBbS M COOJIONEHUS HOPM
9KOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH cpelie;

- OCYLIECTBIATh MOUCK MH(pOpMAIMKU (PU3UIECKOTO COJACpX aHUs B ceTH MHTEpHET, Ha OCHOBE
UMEIOIINXCST 3HAaHUM W TyTéM CpaBHEHHS JIOTOJHUTEIbHBIX HWCTOYHUKOB  BBIICISATH
nHPOPMAIIHIO, KOTOPast SBJSETCS MPOTUBOPEUUBOI MM MOKET OBITh HEIOCTOBEPHOM;



- WUCIMOJIb30BaTh IPH BBHIMOJIHEHUH YYEOHBIX 3aJJaHU HAy4YHO — MOMYJSAPHYIO JIUTEPATypy
(bu3nuecKoro cojepxaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceth WHTepHeT; BianeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpMAIMM M3 OJHOM 3HAKOBOM
CUCTEMBI B APYTYIO;
- co3J1aBaTh COOCTBEHHBIEC MMCbMEHHbIE M KPaTKHE YCTHbIE cooOIeHus, 00600muas nadopmaruio
13 HECKOJIBKUX UCTOYHHKOB (PU3UYECKOTO COJEpKaHUs, B TOM YHCIE MyOJINYHO MPEACTABIATH
pe3yiabTaThl MPOEKTHOM WJIM MCCIENOBATEIbCKON JEATENBHOCTH; IIPM 3TOM I'PAMOTHO
WCIIOJIb30BaTh M3yYEHHBIN MOHATHITHBIN amnmapaT Kypca (U3HMKH, CONPOBOXAATh BBICTYIIEHUE
MpE3EHTaLUEN;
- TIpY BBITNIOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIIENOBAHUHN (PU3NYECKUX MPOLECCOB paclpeaesaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MTOCTABICHHBIMHU 33J1a4aMH, CJIIEAUTH 32 BBHITIOJTHEHUEM
IUIaHa JEeWCTBUH M KOPPEKTHPOBaTh €ro, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIaJ B
NEATENbHOCTh  TpPYIIbI;  BBICTPaWBaTh KOMMYHUKATHBHOE  B3aUMOJECHCTBUE, IPOSBIIAS
TOTOBHOCTb pa3peIaTh KOH(IUKTHIL.

Ilpeomemnvie pesynvmamol usyuenusa Kypca uzuku 9 knacca:

[TpeameTHbIe pe3ynbTaThl JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD y O0yUaIOIIUXCSl YMEHUH:
- HUCHOJb30BaThb IOHATHUA: CHCTeMa OTC4€Ta, MaTepuajbHas TOYKa, TpaeKTopus,
OTHOCUTEJIBHOCTh MEXaHMYECKOI'0 JIBWXKEHHUs, Nedopmanus (ympyras, IUIaCTHUECKas), TPEHUE,
LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH; LIEHTP TAKECTHU; aOCOJIOTHO
TBEPI0E TEJNO, LICHTP TKECTU TBEPJIOTO Tella, PABHOBECHE; MEXaHUUECKUE KOJIeOaHUs U BOJIHBI,
3BYK, MHQPa3BYK U YJIbTPA3BYK; 3JIEKTPOMArHUTHBIE BOJHBI, KA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JJAIbHO30PKOCTh, CIEKTPBl UCITYCKAHUS U MOTJIOUIeHHUs; anbda -, 0eTa - u
ramma — U3JIy4eHHUsl, U30TOIIbI, s/IepHasi SHEPreTUKa;
- pasinyarb SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE IIPSMOJIMHEHHOE JIBHIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJMHENHOE [BH)KEHUE, CBOOOIHOE TaJeHHe Tel, PaBHOMEPHOE
JIBIDKEHUE I10 OKPY)KHOCTH, B3aUMOJICHCTBUE Tel, PEaKTUBHOE JBI)KEHHE, KojebaTelbHoe
NBUKEHHE (3aTyxarollMe U BBIHYXKICHHbIE KoJieOaHUs), pPE30HAHC, BOJHOBOE JABW)XEHHUE,
OTpa)kKCHHE 3BYKAa, DJEKTPOMAarHUTHas MHAYKIUS, MPSIMOJUMHENHOE paclpocTpaHEHHE,
OTpaKEHHE U TPEIOMIIEHUE CBETA, ITOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3joKeHue 0eaoro
CBETa B CIEKTP M CIOXEHHE CIEKTPaJbHBIX I[BETOB, €CTECTBEHHAsl pPaJUOAKTHUBHOCTD,
BO3HHUKHOBEHUE JIMHEHYATOr0 CIIEKTpa U3TYYEHHUS) [0 OMUCAHUIO UX XapaKTePHbIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHE;
- pacrno3HaBaTh NPOSIBIECHUE M3YYEHHBIX (PU3MUECKUX SBICHHMH B OKpy’KalolleM MHpe (B TOM
yrcae (U3NYECKUe SIBICHUS B MPUPOJE: NPWIMBBI M OTIUBHI, ABIKeHHE Iu1aHeT CoilHeuHOoU
CHUCTEMBI, PEAKTUBHOE JBHKCHUE >KMBBIX OPIaHM3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO0, ILBETa TEJI, ONTHYECKHUE SBICHUS B
npupoje, OuoNorndeckoe JeicTBHE BHJIUMMOIO, YIbTPa(UOIETOBOIO U PEHTTEHOBCKOIO
U3TYYeHUH; €CTECTBEHHBIH paJAMOAKTHUBHBIM (OH, KOCMHUYECKHE JIy4d, pPaTUOAKTUBHOE
W3JIy4€HUE NPUPOJHBIX MHHEPAJIOB; NEHCTBUE DPAJMOAKTUBHBIX W3Iy4YEHUH Ha OpraHU3M
YeNoBeKa), MPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC
CBOMWCTBA / MPU3HAKH (PU3UUYECKUX SIBICHUM;
- ONHUCHIBaTh HW3YyUCHHBIC CBOWCTBA TeN M (PU3UYECKUE SIBICHHS, HCIOIB3ySd (PHU3UUECKUE
BEJIMYMHBI (CPEeIHAS U MTHOBEHHAsl CKOPOCTb Tejla MPU HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHHE,
NIEPEMEILEHUE, IIyTh, YIJIOBas CKOPOCTb, CHJIA TPEHHsA, CHJIA YIPYrOCTH, CHJIA TSKECTH,
YCKOpEeHHEe CBOOOJHOrO MaJEeHUs, BEC Tela, MUMIYJIbC Tela, UMIIYJIbC CHJIbl, MEXaHHUYECKas
paboTa W MOIIHOCTb, MOTCHLUHUAIbHAS SHEPTHUs Tela, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIH,
MOTCHLIMAJIbHAS DHEPrUsl CXKATOM NPYKUHBI, KHHETUYECKas DHEPrus, IOJHAs MEXaHHYECKas
SHEprus, NepUoj M 4YacToTa KoJieOaHWH, JUIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, MOKa3aTeslb MPEIOMICHHUS CpEAbl); MPU ONUCAHUM IPABHIBHO TPAKTOBATh
(U3NYEeCKui CMBICI HCIIONB3YEMbIX BEJIWYMH, 0003HAUYEHUS W €IUHHIBI (PU3MUECKUX BEITHYMH,
HaXoAUTh (HOPMYIIbI, CBSI3bIBAIOIME AAHHYIO (PU3UUECKYIO BEJIMYMHY C APYIMMHU BEJIUYMHAMH,
CTPOUTH TPa(QHKH N3YUIEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEITUYHH;



- XapaKkTepu3oBaTh CBOWCTBa TeJ, (M3MYECKHE SIBICHHS W TPOLECCHl, HCIONb3Ys 3aKOH
COXPAHEHMS SHEPruu, 3aKOH BCEMHPHOTO TATOTEHUS, NMPHUHILMUI CYNEPHO3UIMHA CUJI, TIPUHIHI
oTHOocuTenpbHOCTH ['anmnes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs HMIIYJIbCA, 3AKOHBI
OTPAKEHMsI U MPEIOMIICHUS] CBETA, 3aKOHBl COXPAaHEHMsI 3aps0BOrO M MACCOBOIO YHUCEN IPU
SJIEPHBIX PEAKUUAX; MPH TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMHUCHIBATH €TI0
MaTeMaTH4eCKOe BbIPAKEHHE;

- OOBACHATH (PU3MYECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YUCIEC U B KOHTEKCTE CUTYaIHil
MPaKTUKO — OPUEHTHPOBAHHOTO XapakTepa: BbIABISATh NPUYMHHO — CIEACTBEHHbIE CBS3H,
CTPOUTH OOBSICHEHHE M3 2 — 3 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 2 — 3 M3Yy4EeHHBIX CBOICTBa
(GU3NYeCKUX SIBICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemaTh pacuéTHbIE 3a7aud (ONMMpAOIIMEcs HAa CUCTeMy M3 2 — 3 ypaBHEHHUH), UCIOJb3YS
3aKOHBI U (JOPMYJIBI, CBSA3bIBAIOIINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a41
3aMMChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTAIONIUE WM M30BITOUHBIC JaHHBIE, BHIOUPATH
3aKOHBl M (OpPMyINbI, HEOOXOAMMBIE MJIsi PpELIeHUs, NPOBOAMUTH pacdy€Tbl U OLEHUBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAUCHUS (PU3UUECKON BETMUUHBI;

- pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO DPELIUTh NPU HOMOLM (U3NYECKHX METOOB;
HCIIOJIb3YSl OIMCAHUE WCCIIEJOBaHMs, BBIICIATH IIPOBEPSEMOE MPEIIOIO0KEHUE, OLIEHUBATH
MIPAaBUIBHOCTh TOpPsIKA MPOBEACHUS MWCCIEAOBAaHUs, JAeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOMIOACHUN U OTIBITOB;

- IPOBOJUTH OMBITHI MO0 HAOJIIOACHUIO (U3UYECKUX SBICHUN MM (U3NYECKHX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS PHEPrHM; 3aBUCUMOCTU IEpHoaa
Kosie0aHUH MPY>KHHHOIOMAsiITHUKA OT Macchl Ipy3a U KECTKOCTU MPYKHUHBI U HE3aBUCUMOCTb OT
aMILTUTY/IBI MaJIbIX KOJIEOAHU; IPSIMOJIMHEMHOE PaclpoCTpaHEHUE CBETa, passioKeHUE Oesoro
CBETa B CIIEKTP; U3y4YE€HUE CBOICTB M300pakeHUs B IUIOCKOM 3€pKajle U CBOMCTB M300pakeHUs
npenMeTra B coOuparomiei JuH3e; HabMI0eHUE CIIOLIHBIX U JMHEHUAThIX CIIEKTPOB U3JIY4EHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyOBaHMS; ONMUCHIBATh X0
OTIBITA M €T0 PE3YNIbTaThl, ((OPMYITHUPOBATH BEIBOJIBI;

- IPOBOJIUTH IPU HEOOXOJUMOCTH CEPUIO0 MPSMBIX M3MEPEHMH, ONpeessas cpelHee 3HaueHHe
n3MepsieMoil BeNWYHHBI ((DOKYCHOE pacCTOSHHE COOMparomiell JHMH3BI); 00OCHOBBIBATH BBIOOD
crocoba u3MepeHus / U3MEPUTEITHLHOTO MPUOOPa;

- TIPOBOJUTH MCCIICIOBAHUE 3aBHCUMOCTEH (DM3MUYECKUX BEIMYMH C WCIIOIB30BAHUEM MPSIMBIX
U3MEpeHUH (3aBUCUMOCTh MYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBHKEHHMHU 0€3 HayaJlbHOM
CKOPOCTH; Ilepro/ia KojaebaHnii MaTeMaTHYECKOT0 MasiTHUKA OT JIMHBI HUTH; 3aBUCUMOCTH yTJjia
OTPaXEHHMsT OT YyIJIa NaJeHus): IUIAHUPOBAaTh HCCIIEAOBAHUE, CAaMOCTOSATENILHO COOUpATh
YCTaHOBKY, (PMKCHUPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH B BUE
TaOJIUI U TPaUKOB, A€TIaTh BBIBOABI 110 pE3yIbTaTaM UCCIIEA0BaHUS;

- IPOBOJIUTH KOCBEHHbIE M3MEpPEHUS (PU3MUECKUX BEIUYMH (CPEIHSAsI CKOPOCTb M YCKOPEHHE
TeJla IPU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOIHOTO MaAeHus, KECTKOCTh MPY>KUHBI,
KO3 (DULUEHT TPEeHUs! CKOJBKEHUS, MEXaHW4yeckas padoTa M MOIIHOCTb, 4acTOTa U IMEPUOJ
KoJle0aHU MaTeMaTH4YeCKOro U MPYXKHHHOTO MAasTHUKOB, OINTHYECKas CHJa coOuparouiei
JUH3BL, PAJUOAKTUBHBIA (DOH): IUIAHUPOBATH HU3MEPEHHs; COOMpATh SKCHEPUMEHTAIBHYIO
YCTaHOBKY U BBIIOJIHATH U3MEPEHUS, CIIENYsI PEI0KEHHON NHCTPYKLIMH; BBIUNCIISATh 3HAUCHHE
BEJIMYMHBl M aHAJIU3UPOBATh IIOJIyYEHHbIE PE3yJbTaThl C YYETOM 3aJaHHOM MOIPEHIHOCTU
U3MEPECHUN;

- pa3nuyaTh OCHOBHBIE INMPHU3HAKM M3YUYEHHBIX (U3MYECKMX MOJENed: MaTepuaibHas TOYKa,
abco0THO TBEPIOE TEJI0, TOUCUHBIM UCTOYHHK CBETA, JIyd, TOHKasl JIMH3a, [JIAaHETapHAas MOJIEb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT'O 51/1pa;

- XapaKTepHU30BaTh NPUHIMIIBI JEHCTBHUS M3YYCHHBIX HNPUOOPOB U TEXHUYECKHUX YCTPOMCTB C
ONOpOM Ha MX omucaHus (B TOM YHUCIE: CHUAOMETP, AATYMKHM IIOJO0XKEHUS, PACCTOSHUSA U
YCKOPEHHUs, pakera, »5XOJOT, OYKH, TEpPUCKOM, (OoToanmapar, ONTHUYECKUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, KaMmepa BuibcoHa), MCIONb3ys 3HaHMS O CBOMCTBAaX (PU3NYECKHUX
SABJICHUI U HEOOXOJUMBIE (PH3HUECKUE 3aKOHOMEPHOCTH;



- co0JII0/1aTh MpaBUIIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PyI0BaHHEM;
- WCIIOJNIb30BaTh CXEMbl M CXEMAaTHYECKHE DPHCYHKH HW3YYEHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX HNPUOOPOB W TEXHOJOTMUECKUX IPOLECCOB MpPU pPEIICHHH Y4eOHO —
MPAKTUYECKHUX 3aJ]a4; ONTUYECKUE CXEMBI JJIsl OCTPOEHUSI N300pakeHUH B MJIOCKOM 3€pKaje U
coOuparorieii JTuH3e;
- TIPUBOJUTH TMPUMEPHI / HAXOAUTH WH(MOPMAIMIO O MPUMEpax MPAaKTUIECKOTO HCIOIh30BAHUS
(u3MUeCKUX 3HAHUH B MMOBCEHEBHOM XKU3HU AJis obecreueHusi 6€30MacHOCTH MpU 0OpaIIeHUU C
npuOopaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUs 3/IOPOBBS M COOJIONEHUS HOPM
HKOJIOTHYECKOTO ITOBE/ICHUS B OKPYKAIOLIEH cpere;
- OCYLIECTBIATH MOMCK HHPOpMAUK (PUIUYECKOTO cojJepkaHusi B cetd HHTepHer,
CaMOCTOSATENIbHO ~ (OPMYNIHpPYS  IMOHMCKOBBIM  3ampoC, HAaXOAUTh IIYTH  OIpEJeJIeHUs
JIOCTOBEPHOCTH TMOJTY4Y€HHON MH(OPMAIMKM HA OCHOBE MMEIOIIMXCS 3HAHUM U TOMOJHUTEIBHBIX
UCTOYHUKOB,;
- HUCIOJIb30BaTh NPU BBHIMNOJHEHUH Y4eOHBIX 3aJaHUIl HAaydyHO — TOMYJSAPHYIO JIUTEPATYpy
(Gu3nYecKoro conep)kaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl ceTh VIHTepHeT; BIaaeTh
npuéMaMHl KOHCIIEKTHMPOBAHMS TEKCTa, MpeoOpa3oBaHus HHDOpPMAMM W3 OJHOW 3HAKOBOMU
CUCTEMBI B IPYTYIO;
- co3laBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOINEHHS HAa OCHOBE HH(OpMAIUU M3
HECKOJIBKUX MCTOYHHKOB (PU3MUYECKOTO coAepiKaHUsl, IyOJIMYHO MPEACTAaBISATh pPE3yNbTaThl
MPOEKTHOM WJIM HCCIENOBATENbCKOW JEATENbHOCTH; MPU OSTOM TPAMOTHO HCIIOJIb30BaTh
W3YyYEHHBIN MOHATUIHBIN anmapaT U3y4aeMoro paszeia GU3UKU U COMPOBOXKIATH BHICTYIICHHE
Mpe3eHTaIuei ¢ yu€ToM 0coOOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.

BoinyckHuk 0CHO6HOI WIKObL HAYUUMCA:

- co0JIr01aTh MpaBuiia 0e30MaCHOCTH M OXpaHbl TPyZAa MpH padoTe ¢ yd4eOHBIM U Ta0OpaTOPHBIM
00opyI0oBaHUEM;

- IOHUMATbh CMBICIT OCHOBHBIX (PM3UYECKUX TEPMHUHOB: (pru3nueckoe Tejo, (U3NIECcKoe sIBICHUE,
(u3nueckas BeTUYMHA, €IMHULIBI U3MEPEHUS;

- pacmo3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO DPELIMTh MPH MOMOLIM (U3UYECKUX METOIOB;
AQHAJM3UPOBATh OT/AEIIBHBIE ATAIbl IPOBECHUS UCCIEIOBAHUN U HHTEPIIPETUPOBATH PE3YJIbTaThI
HAOJIOZICHUI U OTIBITOB;

- CTaBUTh OMbITHI TIO0 MCCIIEOBAHUIO (DU3MUYECKUX SBJICHUN WM (U3MUECKUX CBOMCTB Ten 0Oe3
WCIOJIBb30BAaHUS MPAMBIX HM3MEPEHUH; IMpu 3TOM (GOpPMYIHpOBaTh MpolieMy/3agady yueOHOTO
9KCHEPUMEHTA; cOOUPATh YCTAHOBKY U3 NMPENJIOKEHHOTO0 O0OpYAOBaHMS; MPOBOAUTH OMNBIT U
(opMyIHpOBaTH BHIBOJIBI.

IIpumeuanue. Ilpn poBeieHUN UCCIeA0BaHUS GU3NUECKUX SBICHUN N3MEpUTENbHbIE TPHOOPHI
UCHOJB3YIOTCS JIMIIb KaK JaTYUKH H3MEpeHUs (U3MYECKHX BEIMYHMH. 3alucu TOKa3aHWU
MPSIMBIX U3MEPEHUI B 9TOM cilydae He TpeOyercs.

- IOHUMATbh POJIb SKCIIEPUMEHTA B MOJTYYCHUN HAYIHOU WH(POpMAIIHH;

- IPOBOJIUTH MPSIMbIE U3MEPEHUS (PU3NUECKUX BEIMYHMH: BPEMsl, PACCTOSHUE, Macca Tela, 00beM,
cuila, TeMmieparypa, arMoc(epHoe IaBieHHE, BIAKHOCTh BO3[yXa, HaNpspKEHUE, CHIIa TOKa,
panuanoHHbBIE (QOH (C HMCIONBb30BaHUEM JO3MMETpa); MPH 3TOM BBIOMpPATh ONTHMAJbHBIN
croco0 U3MepeHHs U UCTIONB30BaTh MPOCTEHUIIINE METOIBI OLIEHKH ITOTPEITHOCTEH H3MEPEHUH.
Ilpumeuanue. JlobGass yueOHas mporpamma JOJDKHAa 0OecneunBaTh OBJIAJACHUE MPSIMBIMU
M3MEPEHUSIMH BCEX MEPEUNCIICHHBIX (PU3NIECKUX BETUYMH.

- IPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIUYMH C HCIOJIb30BAHUEM IPSIMBIX
U3MEpEeHUI: TP 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI IOJY4YCHHON
3aBUCUMOCTH (PU3MUYECKMX BEJIUYMH B BHUAE TAaONUL M TpaUKOB, [eNaTh BBIBOIBI IO
pe3ynbpTaTaM UCCIEeI0BAHNS;

- IPOBOJIUTH KOCBEHHBIE HM3MEpEHUs (PU3MUECKUX BEJIWYMH: IPHU BBINOJIHEHUH H3MEpPEHHUH
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIE€Aysd IMpPEN0KEHHOW WHCTPYKLHUHU, BBIYUCISTH
3HAUEHUE BEJIIMYMHBI U aHAJIU3UPOBATH NOJYYEHHBIE PE3YyJIbTaThl C YUETOM 3aJaHHON TOYHOCTH
U3MEPEHUH;



- aHAJIM3UPOBATh CHUTYallUd MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, Yy3HaBaTh B HHUX
MPOSIBJICHUE M3YYEHHBIX (PU3MUECKUX SBICHWW WM 3aKOHOMEPHOCTEM H TIPUMEHSTH
VMMEIOIIUECS 3HAHUS JITIS1 UX OOBSICHEHUS;
- MIOHUMAaTh MPHUHILMIIBI JASHCTBUS MAaIIUH, NPUOOPOB U TEXHUYECKUX YCTPONCTB, YCIOBHUS HUX
0€30MacHOT0 UCTIOIB30BaHUS B TIOBCEIHEBHON KHU3HMU;
- HUCIOJIb30BaTh TPU BBHIMOJIHEHUHM Y4YEOHBIX 3a/a4 HAY4YHO-TIOMYJSAPHYIO JIUTEPATypy O
(hU3HUYECKUX SIBICHUSX, CIIPABOYHBIC MAaTEePHUAIIbl, pecypchl IHTepHeT.

Buvinycknuk nonyuum 603MOMCHOCHIb HAYUUMbCA:

- OCO3HaBaTh IICHHOCTh HAYYHBIX HCCIICAOBAHUMN, pOJIb (PH3UKU B PACIIUPCHHUH TPEICTABICHHUN
00 OKpYKaroIlleM MUpPE U €€ BKJIAJ B YIyUIlICHHE KaueCTBa KU3HU;

- UCIOJB30BaTh MPUEMBI TOCTPOCHUS (U3MUYSCKUX MOJENCH, TOoWCcKa U (OPMYTUPOBKH
JI0KQ3aTeNbCTB BBIIIBUHYTBHIX THIOTE3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE SMIIUPUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

- CpaBHUBAThb TOYHOCTh H3MEpEHHsS (PU3UUYECKMX BEJIMYMH MO BEJIMYMHE MX OTHOCUTEIBHOM
MOTPEITHOCTH MPU MPOBEACHUU NPSIMBIX U3MEPEHHUIA,

- CaMOCTOATEIBHO MPOBOAUTH KOCBEHHbIE M3MEPEHUSI U UCCIEAOBAHUSA (PU3MUECKUX BEIMYUH C
WCIIOIB30BAHUEM PA3JIMYHBIX CIIOCOO0B M3MEPEHHS (HU3MUYECKUX BEIIUYWH, BEIOMPATH CPE/ICTBA
M3MEpEHHUsi C y4eTOM HEOOXOAMMOW TOYHOCTH H3MepeHui, 0OOCHOBBIBATH BBHIOOp crocola
W3MEpEeHus, aJeKBATHOIO IIOCTABJICHHOM 3ajaude, NPOBOAUTH OIEHKY JOCTOBEPHOCTHU
MOJIyYEHHBIX PE3YJbTATOB;

- BOCIIPUHUMATh MHPOPMALNIO (PU3UUYECKOTO CONEPKAHUS B HAYUHO-TIOMYJIIPHOM JTUTEPAType U
CpeICTBAaX MacCoBOM WH(pOpMALUM, KPUTUYECKH OLIEHWBATh TMOIYyYEHHYIO HH(OpMAIHIO,
aHAJM3UPYS €€ COJEP KaHUE U JJaHHbIE 00 UCTOYHUKE HHPOPMAIIIH;

- co37aBaTh COOCTBEHHBbIC NMUCHMEHHBIE M YCTHBIE COOOIIEHUS O (DU3MUECKHX SBICHHSIX Ha
OCHOBE HECKOJIBKUX HCTOYHUKOB HH(POPMAIMH, COMPOBOXKIATH BBICTYIJICHHWE TPE3CHTAIIMEH,
YUUTBIBasi 0COOCHHOCTH ayJIUTOPUU CBEPCTHUKOB.

Mexanuueckue agnenus. Boinycknuk nayyumeces:

- pacro3HaBaTh MEXaHHUYECKHE SBIICHUS U OOBSICHATH Ha OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM yCIIOBUS MTPOTEKAHUS ITHX SIBIICHUI: paBHOMEPHOE M HEPABHOMEPHOE JIBIKEHUE,
paBHOMEpPHOE U  PaBHOYCKOPEHHOE  MPSIMOJIIMHEMHOE  JABUKEHUE,  OTHOCUTEIBHOCTD
MEXaHUYECKOT0 JBHKEHHUS, CBOOOIHOE MaJieHHE TeJl, pABHOMEPHOE JIBUKEHHUE MO0 OKPYKHOCTH,
WHEpIUs, B3aUMOJICUCTBUE TEJ, PEaKTUBHOE JIBI)KEHME, TIepe/iada IaBJICHUs TBEPAbIMU TEJIaMH,
KHUAKOCTSAMU U TazaMd, aTMoc(epHOe [aBieHHe, IJIaBaHUE TeJl, PaBHOBECHE TBEPABIX Tel,
UMEIOIINX 3aKpeIUICHHYI0 OCh BpallleHHs, KoyeOaTeIbHOEe JBHKECHHE, PE30HAHC, BOJHOBOE
JBIKEHUE (3BYK);

- OINHKCHIBaTh W3YYCHHBIC CBOWCTBA Tl M MEXAaHWYECKUE SIBICHUS, HCTOIB3ys (U3HUECKUE
BEJIMYUHBI: MYyTh, IEpPEMEIICHHe, CKOPOCTh, YCKOpPEHHE, Mepuoj oOpalleHus, macca Tea,
IJIOTHOCTh BEIIECTBA, CUja (CUiia TSKECTH, CUila YIIPYTOCTH, CUJIa TPEHUS), JaBIECHUE, UMITYJIbC
Tena, KWHEeTHUYecKasl SHEprusi, MOTeHIMaIbHasl dHEPrus, MexaHuueckas pabora, MexaHU4YecKas
MotHocTh, KIIJ] mpu coBepiieHur pabOThl C HCMOIB30BAaHUEM IMPOCTOTO MEXaHWU3Ma, CHIIA
TPeHMs, AaMIUTUTyAa, MEepuoJ M YacToTa KojeOaHui, JIMHA BOJHBI U CKOPOCTh €€
pactpoCTpaHEHUs; TPU OMUCAHUH MPABIIIBHO TPAKTOBATH (YM3MUECKHUN CMBICI HCIIOIBH3YEeMBIX
BEJIMYMH, UX 0003HAUYCHHUS U €IUHUIBI U3MEPEHUs, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO
(U3HUYECKYIO BETHUUHY C APYTUMHU BETHUYNHAMU, BBIYUCIIATH 3HAYCHUE (PU3NICCKOM BEITMUNHBL,
- aHAJIM3MPOBATh CBOMCTBA TEJ, MEXaHUYECKUE SBIICHUS U MPOIECCHI, UCMONB3YS (U3HUECKUE
3aKOHBI: 3aKOH COXpaHEHUsSl YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, IPUHIUI CYNEPHO3UIIUN
cun (HaxoxaeHue paBHojercTBytomel cuibl), I, I u III 3akons HetoToHA, 3aK0H cOXpaHEHUs
uMIyabca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; MpU 3TOM pa3ivyaTh CIOBECHYIO
(hOpMyIHMPOBKY 3aKOHA U €r0 MAaTeMaTUYECKOE BHIPAKEHUE;

- pa3nuyYaTh OCHOBHBIC MPU3HAKU HM3YYCHHBIX (PU3MYECKUX MOJEJei: MaTepuaibHas TOYKa,
WHEpIHAaIbHas CUCTEMa OTCUETa,



- pemiaTh 3aJayd, HCHOIB3yd (U3MUECKUE 3aKOHBI (3aKOH COXPAaHEHHsS DSHEPrHM, 3aKOH
BCEMHUPHOI'O TATOTeHHWs, npuHuun cynepnosunuu cwi, I, II n III 3akonsl HeroToHa, 3akoH
COXpaHEHHMs HMITylbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) U (Hopmysbl,
CBs3bIBaroOIME (hpU3MUecKUe BENMYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IIOTHOCTh
BEILECTBA, CWIA, JABICHUE, UMITYJIbC TEJIA, KUHETUYECKAsl DHEPrus, MOTCHUUAIbHAS JYHEPIHUs,
MexaHuueckas pabota, MexaHnuueckas MmoiHocTh, KIIJI mpocrtoro mexanusma, cuiia TpeHUs
CKOJIBXKEHUS, K03 (PULIMEHT TpeHus1, aMIUIUTY 1a, TIEPUOJ] M YaCTOTa KoJieOaHuil, JUInHA BOJIHBI U
CKOPOCTh €€ pPaclpOCTpaHEHHs): HAa OCHOBE aHallM3a YCIOBHS 3aJadyl 3alUChIBaTh KpPaTKOe
yCIIOBHE, BBIIENATH (PU3MUECKUE BEIMYHMHBI, 3aKOHBI U (DOpMYIbl, HEOOXOIMMBbIE A ee
peleHusi, TPOBOAUTh pacueThl U OLEHUBATH PEAJIbHOCTh MOJYYEHHOTO 3HA4eHUs (PU3NUECKOM
BEJIMYHHBI.

Boinycknuk nonyuum 603MO03#CHOCHIb HAYYUMbCA:
- UCNOJb30BaTh 3HAHUS O MEXAHUYECKHX SIBJICHUSX B NOBCEIHEBHOH XKM3HU U1 00€CIEeUCHUs
0€3011aCHOCTH MpHU OOPALIEHUH ¢ PUOOPAMHU U TEXHUUECKUMH yCTPOHCTBaMu, AJI COXPAHEHUS
3/10pOBbsl U COOJIIOIEHNS HOPM IKOJIOTMYECKOTO MOBEACHMS B OKpYXaloUIle cpesie; MpUBOIUTh
IpUMEpPHI NPAKTUYECKOTO HCMOJIb30BaHMUS (U3UUECKUX 3HAHUNH O MEXAHWYECKHX SIBICHUSAX U
(Gu3NYeCKNX 3aKOHaX; IMPHUMEPHl HCIOJIb30BAHUS BO30OHOBISIEMBIX HCTOYHHUKOB HHEPIHU;
9KOJIOTMYECKUX MOCIIEICTBUN UCCIIEOBAHNS KOCMUYECKOTO IIPOCTPAHCTB;
- pasznuuaTh TPaHHIBI MPUMEHMMOCTH (DU3UYECKHUX 3aKOHOB, NMOHMMATh BCEOOIIWI XapakTep
(yHIAMEHTaJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHWs MEXaHMYECKOM SHEpruH, 3aKOH COXPAaHEHUs
HMITyJIbCA, 3aKOH BCEMUPHOTO TATOTEHUS) U OFPAaHUYEHHOCTh UCIIOJIb30BaHUSI YACTHBIX 3aKOHOB
(3axon ['yka, Apxumena u ap.);
- HAXO/IUTh aJIEKBATHYIO MPEUIOKEHHON 3a71aue (PU3NIECKYIO MOJIETb, Pa3peliaTh mMpolaemMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHUHU IO MEXAHUKE C HCIOJIb30BAHMEM MAaTEMaTHYECKOIo ammapara,
TaK Y IPY NOMOIIY METOA0B OLIEHKH.
Tennogvie agnenusn. Boinycknuk nayuumcs:
- pacro3HaBaTh TEIUIOBBIE SIBICHHUS M OOBSACHATH Ha 0a3e HMMEIOLMXCS 3HAHUH OCHOBHBIE
CBOWCTBA WJIM YCIIOBUS NMPOTEKaHMs 3TUX sBieHUil: nupdys3us, usmMeHeHne o0Obema Tel NpU
HarpeBaHuu (OXJaKJEHUM), OOJIbIIast CXKUMAaEMOCTh a30B, Majasi C)KMMAEMOCTh KMJIKOCTEN U
TBEPABIX TEJ; TEIUIOBOE PAaBHOBECHE, MCIAPEHUE, KOHJEHCALMS, IUIABICHUE, KPUCTAIUIM3ALus,
KHIIEHUE, BJIAKHOCTh BO3JyXa, Pa3IMYHBIE CIIOCOOBI TEIIIonepeaadn (TEIUIONMPOBOAHOCTD,
KOHBEKIMsI, W3JIy4YeHHUE), arperatHbleé COCTOSHHUS BEIECTBA,MOIVIOIIEHUE JSHEPruM Mpu
WCIIAPEHNUHN JKUJKOCTH W BBIJCICHUE €€ NPU KOHACHCALUU Iapa, 3aBUCHMOCTbh TEMIIEpaTyphl
KWUIIEHHUS OT JaBJICHUS;
- OIMCHIBATh U3YUYECHHbIE CBOWCTBA TEJI U TEIUIOBBIE SABJICHUS, UCTIONb3Ys (PU3HMUECKHUE BETUUYHUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPIUs, TEMIIEPATYPa, YACJIbHAs TEIJIOEMKOCTh BEIIECTBA,
ylaenabHas TeIyIoTa IUIABJICHUs, yJelbHas TEeIUloTa MapooOpa3oBaHus, YAeNbHas TeIioTa
CTOpaHus TOIUIMBA, KOA(P(UIMEHT MOJE3HOrO JEHUCTBUS TEIJIOBOTO ABUraTels; MPU ONHCAHUU
MPaBWJIbHO TPAKTOBATh (U3NYECKUN CMBICI HCHOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U
€MHUIBl U3MEPEHUs], HaXOAUTh (OPMYIIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIUYUHY C
JPYTMMU BETMYUHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETMUMHBI;
- pa3In4aTh OCHOBHBIC MTPU3HAKH N3YYEHHBIX (PU3MUECKUX MOJENEN CTPOCHHS ra30B, )KUIKOCTEH
U TBEPJBIX TEII;
- NPUBOJUTH TNPUMEPHl MPAKTUYECKOTO HCIHOJIb30BAHUSA (DU3MYECKUX 3HAHUH O TEIUIOBBIX
SBJICHUSX;
- pemaTh 3a/1a4M, UCTOJIb3Ys 3aKOH COXPAHEHHUsl PHEPTUU B TEIJIOBBIX Ipoleccax U (GOpMyIbl,
CBA3bIBalOIIME (PU3MYECKHE BEJIUYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa, yielbHas
TETJIOEMKOCTh BEIIECTBA, yJeNbHas TEIUIOTa IJIaBJICHUs, yelbHas TeIoTa NapooOpa3oBaHus,
ylenbHas TEIJoTa CrOpaHMs TOIUIMBA, KOX(PGUIMEHT I0JIE3HOTO JECWCTBUS TEIUIOBOIO
JIBUTATENIs1): HA OCHOBE aHalW3a YCJIOBUS 3a/ladd 3allMChiBaThb KPAaTKOE YCJIOBUE, BBIIEIATH
(¢u3nyeckye BEIUYMHBI, 3aKOHbI M (OPMYJbl, HEOOXOAMMBIE IJsI €€ pEelIeHHs, MPOBOJIUTh
pacueTsl ¥ OIICHUBATh PEAIbHOCTh MOTYYEHHOTO 3HaYeHUS (PU3NIECKON BETUUNHBI;



- aHaJIU3MpOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBJIEHUS M MPOLECCHl, HCIOJIb3ysl OCHOBHBIE
MOJIOKEHHST aTOMHO-MOJIEKYJISIPHOTO YYE€HHsI O CTPOEHUHM BELIeCTBA U 3aKOH COXPAaHEHHUS
SHEPTUU.

Boinycknuk nonyuum 603mM034#CHOCHIb HAYYUMbCA:
- HCIIONB30BaTh 3HAHHMA O TEIUIOBBIX SIBJICHUSAX B IOBCEIHEBHOH >KHM3HM JUId OOecredYeHus
0€30MacHOCTH NIPpU OOpAIEHUH ¢ TPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMM, JIJISi COXPAHEHUS
3JI0POBbSI U COOJIIOJICHHUST HOPM SKOJIOTHYECKOTO MOBEJICHHS B OKpPY’KaIOIIeH cpesie; MPUBOINUTh
MIPUMEPHI SKOJIOTMYECKUX MOCIEeICTBUN pabOThI IBUraTesieil BHYTPEHHEr0 CropaHusl, TeIIOBbIX
U TUJPOIIIEKTPOCTAHLINIM;
- pasznuyaTh T'paHULBI IPUMEHMMOCTH (DU3MUECKHUX 3aKOHOB, NOHMMAaTh BCEOOIMI XapakTep
(byHIaMEHTANbHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXPAHEHHUS HEPrUH B TEIIOBBIX Mpolieccax)
Y OTPAHUYEHHOCTB UCIIOJIb30BAaHMUS YACTHBIX 3aKOHOB;
- HAXO/IUTh JIEKBATHYIO MPEIOKEHHON 3a71aue (PU3NIECKYI0 MOJIENb, Pa3peliaTs mpolaeMy Kak
Ha OCHOBE UMEIOUIMXCS 3HAHMK O TEIUIOBBIX SIBJICHUSAX C HCIOJB30BAHUEM MATEMATHYECKOTO
anmnapara, TaK 1 IpH1 IOMOILM METOJI0B OLICHKHU.
Inekmpuueckue u mazHumMHble A61eHUA. Boinycknuk nayuumes:
- pacmo3HaBaTh 3JEKTPOMAarHUTHBIC SIBICHUS W OOBSICHATh HAa OCHOBE HMEIOMIMXCA 3HAHUMN
OCHOBHBIE CBOMCTBA WJIM YCIOBUS IIPOTEKAHMs OTUX SBJICHWH: DJIEKTpU3alus Tell,
B3aMMOJICIICTBUE 3apsAJ0B, IEKTPUUYECKHMH TOK U €ro JeHCTBUS (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aMMOJICHCTBHE MarHUTOB, 3JEKTPOMArHUTHAs MHIYKLHUS, A€HCTBUE MAarHUTHOTO
1oJis Ha IMPOBOAHMK C TOKOM M Ha JBIXKYILYIOCS 3apsDKEHHYIO 4YacTHIly, JeHCTBUE
JIEKTPUYECKOTO TOJIsSI HA 3apsHKCHHYIO YacTHUIly, 2JIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJMHENHOE
pacrpoCTpaHEeHHEe CBETa, OTPAKEHUE U NIPEJIOMIICHHUE CBETA, TUCIIEPCHUs CBETA;
- COCTaBIATH CXEMBl DJEKTPUYECKHX LENeld C IOCICNOBAaTENbHBIM W  IapajlIeIbHBIM
COEJIMHEHUEM BJIEMEHTOB, Pa3jnyasl yCIOBHbIE 0003HAUYEHHUS 3JIEMEHTOB JIEKTPUUYECKUX Leneil
(MCTOYHMK TOKa, KIII0Y, PE3UCTOP, PEOCTaT, JTAMIIOUKa, aMIIEPMETP, BOJIIBTMET);
- HCIIOJIB30BaTh ONTHYECKHE CXEMBI U TOCTPOCHUS M300paKEHHWH B IUIOCKOM 3epKalie U
cobuparouie JMH3e;
- ONMCHIBATh U3YUYEHHBIE CBOMCTBA TEJ M 3JEKTPOMArHUTHBIE SBJICHUS, UCTOIb3Ys (pU3nUecKue
BEJIMYMHBL: DJIEKTPUYECKUM 3apsij, CWIa TOKa, JJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COIIPOTHBIICHHE, YIIEITBHOE CONPOTHUBIICHUE BEIIECTBA, pad0Ta SJEKTPUIECKOTO TOJISL, MOITHOCTh
TOKa, (POKYCHOE PAaCCTOSHUE M ONTHYECKas CHJIA JIMH3bI, CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH,
JUIMHAa BOJIHBI M 4YacTOTa CBEeTa; NIpPU ONHMCAHWU BEPHO TPAKTOBAaTh (U3MYECKUHA CMBICI
UCIOJb3yEeMBIX BEJIMYMH, MX OOO3HAYEHHsS M EAMHUIBl HM3MEPEHHs; HaXOAUTh (HOPMYIIBL,
CBS3BIBAIOILIME JAHHYIO (U3NYECKYIO BEIMUMHY C JPYTMMU BETUYUHAMU;
- QAHAIU3MPOBATh CBOWCTBA TEJ, JJIEKTPOMArHUTHBIE SBJICHHS M IPOLECCHI, HCIOJbB3YS
(u3nuecKre 3aKOHbI: 3aKOH COXPAHEHUS ANEKTPUUYECKOTr0 3apsijia, 3akoH OMa Ui yyacTKa Lely,
3akoH Jkoyns-JleHna, 3akOH NPSAMOJMHENHOIO pPacHpOCTPAHEHUs CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH NIPEJIOMJICHUSI CBETAa; IPU 3TOM pa3iuyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U
€ro MaTEMAaTUYECKOE BBIPAKEHHUE;
- TNPUBOAWUTH TMPHUMEPHl MPAKTUYECKOTO  HCHOJIb30BaHUS  (U3MYECKUX 3HAHUU 00
3JIEKTPOMArHUTHBIX SIBJICHUSX;
- pemath 3aJa4d, UCHOJIb3ysd (u3nueckue 3akoHbl (3akoH Oma 11 ydyacTKa ILIeNHu, 3aKOH
Jlxoyns-JIeHna, 3aKOH NPAMOJIMHENHOIO PAacIpOCTPaHEHUs CBETA, 3aKOH OTPaKCHUS CBETa,
3aKOH TMPEJOMJICHHsI CBeTa) M (POpMyJibl, CBsI3bIBAIOIINE (HU3UUYECKHE BEIMYMHBI (CHUJIa TOKa,
JNEKTPUYECKOE HAIPSDKEHHE, DJIEKTPUUECKOE COINPOTUBIEHHUE, YIEIbHOE CONPOTHUBIICHUE
BELIECTBA, paboTa AIEKTPUUYECKOIO M0JIs, MOIIIHOCTh TOKA, (POKYCHOE PacCTOSIHUE U ONTHYECKAs]
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBeTa, (HOpMYIbl
pacdera JIEKTPUYECKOr0 CONPOTUBIICHHUS IIPH ITOCJIEI0BATEIIEHOM H NAPAJIICIIBHOM COCJUHEHUH
IIPOBOJHMKOB): HAa OCHOBE aHajJIM3a YCJIOBUS 3aJauM 3allUChIBaTh KPAaTKOE YCIOBHUE, BBIICISTH
(¢u3nyeckye BEIUYMHBI, 3aKOHbI M (OPMYJbl, HEOOXOAMMBIE IJsI €€ pEelIeHHs, MPOBOJIUTh
pacueTsl ¥ OIICHUBATh PEAIbHOCTH MOJYY€HHOT'O 3HAYCHUS (PU3NUECKOI BETMUMHBI.



Boinycknuk nonyuum 603moxcHocms HAyUuUmvca:

- HWCIONB30BAaTh 3HAaHUS 00 ODIIEKTPOMArHWUTHBIX SIBICHUSAX B ITOBCEIHEBHOW JKU3HU IS

obecrieueHHs O€30MaCHOCTH MPU OOPAIEHUHU C TPUOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS

COXpaHEHUs 3710pOBbS U COOJIIOACHUS HOPM SKOJIOTHYECKOTO MTOBEJCHUS B OKPYXKAIOLIEH CPee;

MIPUBOAUTH MPUMEPHI BIUSAHUS 3JICKTPOMArHUTHBIX U3Ty4E€HUH Ha )KUBbIE OPraHU3MBbI;

- pasnuuaTh TPaHHIBI MPUMEHHMOCTH (DU3MUECKHUX 3aKOHOB, NMTOHMMATh BCEOOIIMI XapakTep

(yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpAHEHMs 3JIEKTPHUECKOro 3apsia) U OrpaHUYEHHOCTh

MCIOJIb30BAHMUS YaCTHBIX 3aKOHOB (3ak0H OMa st yyacTKa 1emnu, 3akon Jxoyms- Jlenra);

- HCIOJIb30BaTh MPUEMBI TOCTPOCHUS (PU3MUECKUX MojeNei, moucka u (HOpMYyIHPOBKH

JI0Ka3aTeJIbCTB BBIABUHYTHIX THIIOTE3 W TEOPETUYECKHX BBIBOJOB HA OCHOBE SMIHPHUECKH

YCTAHOBJICHHBIX (PaKTOB;

- HAXOJIUTh a/IEKBATHYIO MPEJIOKESHHON 3a1a4e (PU3NIECKYIO MOJIENb, pa3pemiaTh MpodieMy Kak

Ha OCHOBE HMEIOIIMXCA 3HAHUH 00 JJIEKTPOMAarHUTHBIX SBJICHUSAX C HCIIOJIB30BaHHEM

MaTeMaTH4YeCKOro anmnapaTa, Tak U Py OMOIIN METO/I0B OLICHKH.

Keanmoeguvie asnenus. BoinyckHuk nayuumcs:

- pacmo3HaBaTh KBAaHTOBBIEC SIBICHUS M OOBSCHATH HA OCHOBE MMEIOMINXCS 3HAHWH OCHOBHBIC

CBOWCTBA MJIM YCJIOBHS NPOTEKAHUS JTUX SIBJICHHNA: €CTECTBEHHAas M MCKYCCTBEHHAs paauo-

aKTHBHOCTb, (.-, }- U Y-M3JIy4eHHs, BOSHUKHOBEHHE JINHEHYATOTO CIIEKTPa M3JIy4EeHHUs aTOMa;

- ONHUCHIBATh M3yUYCHHBIC KBAHTOBBIC SIBJICHUS, MCTONB3YS (PU3MUYECKUE BEIWYHHBI: MAaCCOBOE

YHCII0, 3apsI0BOE YMCIIO, IEPUOA MOypaciaia, SHeprusi (POTOHOB; MPH ONHCAHWUHU TPABHIBHO

TPAaKTOBaTh (PU3MUECKUII CMBICI HCIOIB3YEMbIX BEIMYMH, HMX OOO3HAUCHHUS M €IWHUIIBI

W3MEPEHHS; HaXOJUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DPU3UUECKYIO BEIUYMHY C JIPYTUMH

BEJIMYMHAMHU, BBIUYMCIIATH 3HAaUeHUE (PU3UUECKON BETHMUUHBI;

- aHAIM3UPOBATH KBAHTOBBIC SIBJICHUS, MCHONB3YS (DU3MUECKHE 3aKOHBI M TOCTYJAThI: 3aKOH

COXpaHEHHMsS JHEpPrHH, 3aKOH COXPaHEHHs JJICKTPUYECKOTO 3apsaa, 3aKOH COXpaHEHUs

MacCcoOBOTO YHCIa, 3aKOHOMEPHOCTH H3Iy4EeHUs] M TIOTJIONICHUS CBETa aTOMOM, IIPH 3TOM

pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €T0 MaTEMATHIECKOE BHIPAKCHHE;

- pa3nu4aTh OCHOBHBIC NMPH3HAKH IUTAHETAPHOW MOJIENN aTOMa, HYKIOHHOW MOJENN aTOMHOTO

AIpa;

- TNPHUBOAUTH TPUMEPHl TPOSBICHUS B TMPHUPOAE U MPAKTUUYECKOTO HCIIOIB30BAHUS

PaZOaKTHBHOCTH, SIIEPHBIX U TEPMOSICPHBIX PEAKINH, CIIEKTPAIHLHOTO aHAaJIH3a.

Buinycknuk nonyuum 603mM03#CHOCIMb HAYYUMBCA:

- UCTIOJIH30BATh TOJYYCHHBIC 3HAHUS B IMOBCEIHEBHOW KM3HM NPU OOPAlICHUU C MPHOOpaMH U

TEXHUYECKUMHU YCTPOHCTBAMU (CUETYMK MOHU3UPYIOIIMX YACTHILI, TO3UMETP), Ul COXpaHEHUS

3II0OPOBBSI U COOITIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAFOIIEH cperie;

- COOTHOCHUTb SHEPIUIO CBS3M ATOMHBIX sJIEp C 1e(h)eKTOM MacChl;

- IPUBOJIMTH TPUMEPHI BIHUSHUS PAIHOAKTUBHBIX U3TYYCHUH Ha )KUBBIC OPTaHU3MBI; IOHAMATh

MPUHIUN JEHCTBUS JO3UMETpa U pa3indarh yCIOBUS €r0 HCIOIb30BaHMS;

- TOHMMAaTh JKOJIOTUYECKHE TMPOOJIEMBbI, BO3HUKAIONIME TPU WCIIOIB30BAaHUM AaTOMHBIX

AJIEKTPOCTAHLMH, U IIYTH PEILEHUs 3TUX MPOOJIeM, NEPCIEKTUBbBI UCIIOIb30BAaHUS YIIPABISEMOIO

TEPMOSIIEPHOTO CHHTE3A.

Inemenmol acmponomuu. Beinycknuk nayuumesa:

- yKa3bIBaTh Ha3BaHMA Iu1aHeT COMTHEYHOH CUCTEMBI; Pa3IyaTh OCHOBHBIC IIPH3HAKN CYTOYHOT'O

BpalleHus 3Be3AHOro Heba, ABrkeHus JIynpl, CoHIIA U IJIaHET OTHOCUTENIBHO 3BE3;

- HOHMMATh PA3JINYUS MEXKTy TeIHONEHTPHUUECKON U TeOIEHTPHYECKON CUCTEMaMy MUDA;
BuinyckHuk noyuum 603moiucHOCHIb HAYUUMbCA:

- YKa3bpIBaTh OOIIME CBOWCTBA M OTIMYMS IUIAHET 3€MHOM IPYIIBl U IUIAaHET-TUTAHTOB; MaJIbIX

tes1 COoNHEYHOM CHUCTeMbl M OOJNBIIMX IUIAHET; IOJIb30BAaThCsl KapTOil 3Be3qHOro Heba Ipu

HaOIIOIEHUSIX 3BE3IHOI0 HEOA;

- pasnuyaTh OCHOBHBIE XapaKTEPHCTUKHU 3Be3/ (pa3mep, LBET, TEMIEPaTypa) COOTHOCUTH LIBET

3BE3JIBI C €€ TeMIIEePaTypoii;

- pa3IMYaTh TUIIOTE3bI O MPOUCXOXKIEHIUH CONHEYHOH CUCTEMBI.



2. Conepxanue y4eOHOro nmpeaMera, Kypca

7 kaace
Ne n/m | Pazgenbt Conepxxanue Jlaboparopnre
paboTHhI
1 ®usuka - Hayka o npupoae. Dusuueckue (1. OnpeneneHue HeHbI
= SABJICHUS. dusnueckue CBOMCTBA TEIL. | JACIECHUs
N Habmronenue u onucanue (QU3MYEeCKUX SBICHUM. | HK3MEPUTEIHLHOTO
2 Ousnueckue BennuuHbL. V3MepeHus (uzndeckux | mpudopa.
= BEJIMYMH: JJUHBI, BPEMEHM, TEMIIEpPaTyphl.
§ dusnueckue npudbopsl. MexayHapoHas cuctreMa
aa) equHUL. TOYHOCTHP M MOTPEIIHOCTh HU3MEPEHHI.
PU3uKa U TEXHUKA.
2 Crpoenue BemiectBa. OmbIThl, JAo0KasbiBaromue . OnpeneneHue
° = aTOMHOE  CTPOCHHME  BeEIeCTBA.  [emIoBoe | pa3MEepOB MAJBIX TEIl.
E @? JBIUKEHHE aTOMOB M MOJIEKYl. bpoyHOBckoe
2 £ & | ABIKEHHE. Huddysus B rasax, KHAKOCTAX H
E 2 § TBEpPAbIX  Tejnax. B3aumonelicTBue — 4acTHIl
T m g | BeulecTsa. ArperaTHble COCTOSIHUS BELLECTBa.
2K QE)[ Mognenu cTpoeHus TBEpPABIX TeJ, KUAKOCTEH H
E § @ | razoB. OObsICHEHHE CBOWMCTB I'a30B, KMIKOCTEH U
o TBEPABIX T€l Ha OCHOBE  MOJIEKYJSPHO-
KMHETUYECKHUX ITPEICTABICHUI.
3 Mexannueckoe namxeHue. Tpaekropus. Ilyts. B.M3mepenue macchbl
PaBHOMepHOE U HepaBHOMEpHOE JBHKEHHE. | TeJla Ha pPhIYaKHbBIX
CkopocTb. ['paduku 3aBUCUMOCTH IyTH U MOJLYJIsl | Becax.
= CKOpOCTH OT BpeMeHW 1BwxkeHus. Muepuwms. @.M3mepenne oobema
g WNueptHocTs Ten. B3ammopneiicteue Tten. Macca | rena.
S tena. Msmepenme wmaccel  Tena. IInotHocts [5.0mnpeneneHue
g? BeniectBa. Cwmma.  Cwia  Tskectd.  Cuila | IDIOTHOCTH TBEPAOIO
= Q ynpyroctu. 3akoH ['yka. Bec tena. CBa3p Mexay | Tena.
&~ | cuoii TSKECTH M Maccoii Teja. 6.I'panynpoBanue
E Cuna  TsDKECTH  HA  JpYIMX  IUIaHETaX. MPY>KUHBI U U3MEpPEHHE
o Junamomerp. Cnoxenue IBYX CHWJI, | CUJI IUHAMOMETPOM.
HaIIpaBJICHHBIX 1o OJTHOU npsMoi. [7.M3mepenue cusl
PaBHogeiicTByromass 1Byx cwil. Cuna TpeHHs. | TPEHUS C IOMOILBIO
®uznyeckas npupoga HedecHbIX Tesl COIHEYHON | TMHAMOMETpa.
CUCTEMBI.
4 R Hasnenue. JlaBnenue TtBepabix Ten. JlaBnenue [§. OnpeneneHue
E = raza. OOBsiCHEHHE JaBlIeHUs Ta3a Ha OCHOBE BLITanKI/nia}omeﬁ §
% 9 MOJIEKYJISIPHO-KUHETHUECKUX IIPEICTAaBICHUN. | CUJIBL, AEHCTBYIOIEH
g;/\ [lepenaya paBneHUs Tra3aMM M OKUAKOCTSAMH. | HAa IOTPYKEHHOE B
R s z 3akon [lackams. CooOmaromnmecss  COCYIbL. | KHAKOCTH TEJIO.
5 5 Q | AtMocdepHoe naBiuenue. Metoxsl u3MepeHus 9. BoricHenne ycnowuii
% % aTMOC(bepIiOFO JaBJICHHUS. }§ap0MeTp, MaHOMETp, | IUIaBaHUA Teja B
= § NOPUIHEBOM  JKMAKOCTHBIM ~ HAacoC.  3aKOH | JKUAKOCTH.
& Apxumena. VYcnosus IUTaBaHMS Tel.

BOSI[YXOHJ'IaBaHI/IC.




Pabora u
MOII[HOCTb.

Oueprus (13 u)

Mexanuveckas pabotra. MormrHocth. [IpocThie
MeXaHU3Mbl. MOMEHT CHUJIbI. Y CIIOBUS PaBHOBECHS
pbryara. «30J0TO€ MPaBHIO» MEXaHUKH. Buibl
paBHoBecus. KoadduimeHT monesHoro AecTBUs
(KITL). OHeprusl. [loTennmanbHas 51
KHUHeTH4Yeckas sHeprus. [IpeBparnienue snepruu.

10. BoisicHeHue yciioBHs
paBHOBCCI/Iﬂ pbmara.

11. Onpenenenue KII/]
NP TOJIbEME TeJa O
HaAKJIOHHOM IIOCKOCTH.

Wrorosast koHTpobHas padora (1 u)

8 kiaacce

Tennossie sBnenns (23 4)

TernoBoe nBUkeHHE. TemIOBOe paBHOBECHE.
Temmneparypa. BayTpenuss sHeprus. Pabora wu
terionepenaya. TernnonpoBogHocTs. KoHBekuus.
Mznyuenne. KonuuecTBO TEmIOTH. Y elbHAs
TEIUI0EMKOCTh. PacueT konuuecTBa TEIJIOTHI IPU
TeriooOMeHe. 3aKOH COXpaHEHUs U MPEeBpaIleHUs
HHEPTUU B MEXaHWYECKUX U TEIUIOBBIX MPOLECCAX.
[InaBneHue M OTBEpIEBAHUE KPUCTAIMYECKUX
TeN. YaenpHas TemoTta miasiaeHus. Vcnapenue u
KoHJeHcauus. Kunenue. BnaxHocTs Bo3ayxa.
VYnenbHas TEeIIoTa napooOpa3oBaHMUsI.
OObscHeHHE W3MEHEHHUs arperaTHOr0 COCTOSHUS
BELIECTBA HA OCHOBE MOJIEKYJISIPHO-KHHETUYECKUX
npencrasieHuil.[Ipeo6paszoBanre  sHepruu B
TEIUIOBBIX MalllMHaxX. J[Burartenb BHYTPEHHETO
cropanus. I[lapoBas Ttyp6una. KIIJl TemmoBoro
JIBUTATEIS. DKOJOTru4ecKue poOIeMbI
WCIIOJIb30BAaHUS TEIUIOBBIX MAIlIMH.

1. CpaBHeHue
KOJIMYECTB TETLIOThI
MIPU CMEITUBAaHUUT
BO/IbI pa3HOM
TEMIIEPATYypHI.

2. Ismepenue
YAEIbHON
TEIMI0EMKOCTH
TBEPJIOTO Tea.

3. U3smepenue
BJIQYKHOCTH BO3/yXa.

Dnektpuyeckue siBiaeHus (29 q)

Onektpuzanusi Tel. J[Ba poja 3IIEKTpUUYECKHUX
3apsaoB. BzauMogencTBue  3apsHKEHHBIX — Tedl.
[IpoBOoIHMKY, NUAIAEKTPUKH U TMOJYHIPOBOJIHUKH.
OneKTpryeckoe  moJie.  3aKOH  COXpaHEHHUs
AIEKTPUUECKOTO 3apsana. Henumoctb
AJIEKTPUYECKOTr0 3apsaa. OnekTpoH. CTpoeHue
aToma. DJeKTpuueckuil Tok. JleiictBue

ANEKTPUYECKOTO TOJIA HA 3IEKTPUUECKUE 3apsi/Ibl.
Uctounuku Toka. Dnexkrpuueckas uenb. Cuna
TOKA. DneKTpruyecKoe HaIpsKEHUE.
DNeKTpUYeCcKoe compoTuBiaeHue. 3akon Oma nst
yJacTka LEIH. [TocnenoBarenbHOE u
napajielIbHOE COeIMHEHUE TPOBOIHUKOB. PaboTa
U MOLIHOCTb JJIEKTPUYECKOTO TOKA. 3aKOH
Hdxoynma - Jlenma. Kongencarop. IlpaBuna
0€30MacHOCTH MpHU PadboTe C AIEKTPONPUOOpaMHU.

4. Coopka
AIEKTPUYECKOMN LIETTH
Y U3MEPEHHE CHUJIbI
TOKa B €€ pazIun4YHbIX
Y4aCTKax.

5. Ismepenue
HaIpsKEHUsS Ha
Pa3IMYHBIX y4acTKax
AIEKTPUYECKOMN LIETIH.
6.PerynupoBanue
CHUJIbI TOKA PEOCTATOM.
7. Usmepenue
CONPOTHUBIICHUS
MIPOBOIHUKA TIPU
IIOMOIIH aMIIepMETpa
U BOJITMETPA.

8. U3mepenue
MOIIHOCTH U pabOThI
TOKA B JIEKTPUYECKON

JJaMIIC.




Ckopoctb 3Byka. BpicoTa, TeMOp M T'POMKOCTb
3ByKa. 9X0. 3BYKOBOI pe30HAaHC.

Oneir Opcrena. MarnutHoe mone. MarautHoe | 9. COopka
3 oJIe MPSIMOTO TOKa. MarHuTHOE MoJjie KaTylKH C | QJIEKTPOMAarHuTa u
E E TokoM. [locTosiHHble MarHuThl. MarHuTHOE MOJ€ | UCTIBITAHUE €T
T~ | IOCTOSHHBIX MarHUTOB. MarHuTHOE Moje 3eMIIH. | ACHCTBHA.
§ = BzanmopetictBue MarHHUTOB. Heiictue | 10. U3yuenue
é E MarHuTHOTO TOJii Ha MPOBOJHHUK C TOKOM. | BJIEKTPUUECKOTO
2 a8 DJIEKTPUYECKUH JBUTATEIb. JBUTATEIIS
A MOCTOSIHHOTO TOKa
(na Momenn).
= Hctounnku CBETa. [Ipsimonuneitnoe | 11. Ioxyuyenue
% pacrpocTpaHeHHe CcBeTa. Buaumoe JBIKEHHUE | M300pa)KeHUs IPHU
5 | ceethiL OtpaxxeHne cBeTa. 3aKOH OTPaXEHUs | IIOMOIIM JIMH3bI.
EOT ceera. Ilnockoe 3epkano. Ilpemominenue caera.
E:'/ 3akoH mnpenomieHus cBeta. JIun3bl. PokycHOe
e paccrosinue JnuH3bL. OnTuuyeckas cujaa JIUH3BL
2 W3o0paxenusi, maBaemble IuH30M. [7a3 kak
© ontuueckas cucreMa. OnTudeckue npuoOOpHI.
Wrorosas koHTposibHas padoTa (1 u)
9 kJacc
MartepuanpHas  Touka. Cucrema  orcyerta. | 1. MccnenoBanue
[lepememenue.  CKOpocTh  MPSIMOJIMHEHHOIO | pPABHOYCKOPEHHOI'O
= paBHOMEpHOTO  ABWXKEHHA.  lIpsMonuHelHOe | ABMKEHUs 0e3
E 2 | PABHOYCKOPEHHOE JIBIDKEHUE MTHOBEHHAsl | HAYaJIbHOW CKOPOCTH.
S CKOpOCTb, yCKOpeHue, mnepemeuieHue. ['paduxu | 2. I3mepenue
’E = | 3aBucHMoOcCTH KHHEMATUYECKUX BEJIWYUH OT | YCKOPEHHsI CBOOOHOTO
g & BPEMEHH MPU PAaBHOMEPHOM U PABHOYCKOPEHHOM | MAJEHUS.
s = nBwkKeHNH. OTHOCUTEIBHOCTh MEXaHHYECKOTO
25 JIBUKECHUSL.
E é ["eonenTprueckas 1 reTuoICHTpUYECKasi CUCTEMBI
¢ = | mupa. MuHepumanbHas cucTeMa OTCYeTa. 3aKOHBI
S Herotona. CBoOomuoe manenne. HeBeCcOMOCTE.
3aKOH BCEMUPHOro TAroTeHus. Mmmynbc. 3akoH
COXpaHEHHUs UMITyJbca. PeakTHBHOE JBUKEHHE.
KonebarenpHoe nemwkenue. Konebanus rpysa Ha | 3.McciaenoBanue
. MIPYXKHUHE. CBobonHbIe KoJieOaHMsA. | 3aBUCUMOCTH MIEPHUOIa
E — KonebarenpHas cuctema. MasTHUK. AMIUIATYZA, | U 9aCTOTHI CBOOOHBIX
S g nepuos, dYactora Kosebanuid. IlpeBpamenue | koneGaHMi MasTHUKA
% T | oHepruMm  TpU  KOJeOATENTPHOM  JIBHDKEHHWH. | OT JUTHHBI €r0 HHUTH.
=4 3aryxaromue KOJICOaHUSI. BeinyxneHHbIE
s A KoJieOaHusI. Pe3onanc. Pacnpoctpanenue
§ E Kojebanut B ympyrux cpenax. llomepeunsie u
= 5 MPOJOJIbHBIE BOJHBL. J[rHa BomHBL. CBS3b AJIUHBI
S ; BOJIHBI CO CKOpPOCTBIO €€ paclpOCTpaHECHUS U
g nepuofoM  (4acTtoTtoif).  3BYKOBBIE  BOJIHBIL




DneKTpoMaruuTHoe mnoje (27 1)

OnHOpOAHOE M HEOJHOPOJHOE MATHHUTHOE IIOJIE.
Hampasnenue Toka W HampaBJICHUE JIMHUK €ro
MarHutHoro  moissa.  IlpaBunmo  OypaBuuka.
OOHnapyxeHue MarHuTHoro noJjs. IlpaBuio neBoit
pyku. MHAYKIMSA MarHUTHOrO 1moJis. MarHuTHBIM
notok. Omnbitel ®apaznes. OneKTpOMarHUTHas
nHAyKuusa. HanpaBneHue MHIYKIMOHHOTO TOKa.
IIpaBuno Jlenma. SIBieHHE  CaMOMHIYKLIMH.
[TepemennsbIii TOK. ['eHEpaTOp MEPEMEHHOTO TOKA.
[TpeoOpa3oBaHusi YHEPTUU B IEKTPOTeHEPATOPAX.
Tpanchopmarop.  ITlepemaua  sieKTpHUECKOM
SHEPrUM HAa PACCTOSIHUE. OJIEKTPOMAarHUTHOE
noje. OJIEKTPOMAarHUTHbIE BOJIHBL. CKOPOCTH
pacnpoCTpaHEHUs]  DJIEKTPOMAarHUTHBIX  BOJIH.
Binusinue 3N€KTpOMAarHUTHBIX M3Jy4eHUW Ha
XKHUBBIE OpraHu3Mbl. KoneOaTenbHBIH KOHTYD.
[lonyuyeHue  ANEKTPOMATHUTHBIX  KOJIEOaHMIA.
[IpyHUMIIBI ~ paguoOCBSI3W U TEJICBUACHMUS.
DneKTpoMarHuTHas npupoza CBETa.
IIpenomnenue ceera. Ilokasarens npesomiIeHHUS.
Hucnepcus csera. [[Bera ten. Tumbl onTHYECKUX

4 VI3ydeHue SIBICHUSA
3JIEKTPOMATrHUTHON
WUHIYKIUH.

5. Habmonenue
CILJIONITHOTO U
JIMHENYATBIX

CIIEKTPOB

UCITyCKaHUS.

CtpoeHue aToMa 1 aTOMHOTO siapa (21 9)

cnektpoB. Ilorjomenne u wucmyckaHue CBeTa
aTOMaMH. [Tpoucxoxnenue JTMHEHYaThIX
CIIEKTPOB.

PaanoakTHBHOCTh KaK CBHUJIETEIBCTBO CIIOKHOTO
CTpoeHusi aroMoB. Aunbgda-, Oera- U ramma-
m3nyuenus. Onbitel  Pesepdopna.  Snepnas

MOJENb aToMa. PaJauMoaKTUBHBIE NPEBPAILICHUS
atoMHbIX siaep. CoxpaHeHue 3apsjaoBOTO U
MacCOBOI'O YHCEI TpPH SACPHBIX PpEaKIUAX.
OKCIEpUMEHTATbHBIE ~ METOJbl  HMCCIICOBaHUS
yacTull. [IpOTOHHO-HEHUTpPOHHAsT MOJENb sJpa.
OU3NYECKUIT CMBICT 3apsAI0BOTO0 W MacCOBOTO
yucen. M3ortonsl. [IpaBuna cmemenus as anbda-
u OeTa-pacnaza npu AEpPHBIX peakusX. DHEepPTrus
CBsI3M dYacTull B sape. Jlenenue spep ypana.

[lennass  peakuusi.  SnepHas ~ JHEpreTUKa.
DKosoruyeckre NpoOseMbl pabOThl  aTOMHBIX
AJIEKTPOCTAHITUH. Ho3zumerpus. [Tepuon

nojlypacnaza. 3akoH paJuOaKTUBHOIO pacnaja.
BnusiHue panMoakTUBHBIX W3JIy4YEHUH Ha KUBBIC
opranusmsl. TepMmosinepHas peakuus. Mcrounuku
sHepruu CoJlHIA U 3BE31L.

6. N3mepenue
€CTECTBEHHOI'O
paaranoHHoro oxa
JIO3UMETPOM.

7. I3ydueHue neneHus
sJipa aToMa ypaHa 1o
dboTorpaduu TPEKOB.
8. OueHka nepuoja
noJjiypacrnaja
HaXOIAIIUXCS B
BO3/IyX€ MPOJYKTOB
pacnasa rasa paJoHa.
9. N3ydeHue TpeKoB
3apAKCHHBIX YaCTHUIL
10 TOTOBBIM
dororpadusm.

IBOTFOLIUASA
Bcenennoit
(CR))

CrtpoeHue u

Cocras, ctpoenue u npoucxoxaeHue ComHedHON
cucteMbl. [lmanersl m mamnbele Tena CoOJIHECUHOU
cucteMbl. CTpoeHHe, H3IYUYCHHE W DBOIIOLHUS
Conmanma u 3Be3a. CTpoeHwe U HIBOJIONUS
Bcenennoii.




6. BrimosiHenne  y4eOHBIX 3alaHHi, TPeOYIOIIMX

JIEMOHCTpaluu KOMIIETEHTHOCTEH,
XapaKTepU3YIOIIUX €CTECTBEHHO — HAaY4HYIO
IPAMOTHOCTb.

Pemrenne pacy€THBIX 3a7ad, MPEATIONATrarONINX
UCTOJNb30BaHUEe  (pu3uueckol  MoAenu U
OCHOBAaHHBIX HAa  COACPKAHWU  PA3IMYHBIX
pa3aenoB Kypca GU3UKH.

Oo6o0maroree
MTOBTOPCHUE
(3 gaca)

HToroBast KoHTpOIbHAs padoTa (1 1)

IIpoexTHAasA NEATEIBHOCTH
1.®uznyeckue npubOpsl BOKPYT HAC.
2.DusnyecKre ABICHUS B Xy10KECTBEHHBIX TPOU3BEICHUSX.
3. HoGeneBckue naypeatsl B 0071aCTH (PUUKH.
4.EnquHUIBI U3MEPEHUS B Pa3HBIX CUCTEMaX.
5.3apokieHue 1 pa3BUTHE HAYYHBIX B3IUIAIOB O CTPOSHUU BEIIECTBA.
6. Auddy3ust Bokpyr Hac.
7.Y 1UBUTEIbHBIE CBOMCTBA BOJEBL.
8.MHepuus B KHU3HH YEIIOBEKA.
9.IlnoTHOCTH BelecTB Ha 3emiie U ApYyrux miaHeTax COMHEYHOM CUCTEMBI.
10.Cuiia B HaImx pykax.
11.Mcnonb3oBanue sHepruu ConHia Ha 3emiie.
12. AMopdHBIe Tena ¥ uX TUIaBJICHUE.
13. O6pa3oBaHue pOCHI, UHES, CHETa, TOXKIS.
14. KpyroBopoT BOBI B IPUPO/IE.
15. Buns! Termionepenayu B MpUpoe U TEXHUKE.
16. I3mMeHeHHe BHYTPEHHEH SHEPTHH TTPH COBEPIICHUHU PaOOTHI.
17. 3rotoBieHue 31eKTPOCKOIIA.
18.Xumuueckoe neiicTBrE SIEKTPUIECKOTO TOKA M €T0 HCIIOJIb30BaHMS B TEXHUKE.
19.Uctopust pa3BUTHUS DIEKTPUUECKOTO OCBEIICHUSI.
20. Ouku, TaTbHO30PKOCTH M OJIH30PYKOCTb.
21. PacueT CKOpOCTH IBUKEHHS TPAHCTIOPTA U TOPMO3HOTO ITYTH.
22. YnbpTpa3ByK U HH(GPA3BYK, UX BIUSHHUE HA YEJIOBEKA.
23.Ponb ynpTpa3ByKa B OMOJIOTHH U MEIUIMHE.
24.3neKTpUYeCKUid Crocod OYMCTKH BO3TyXa OT MBLIH.
25. IlppuMeHeHre MarHUTOB B MEIUIIMHE.
26.CriocoObl PKOHOMUU AJIEKTPOIHEPTUH.
27.2Konoruueckre mpooIeMbl IepHON YHEPTETHKH.
28.11pobreMbl KOCMUYECKOTO MYCOpa.
29.MupoBbIe JOCTIKEHHS B OCBOCHHH KOCMHYECKOTO MPOCTPAHCTBA.
30.JIyna — cnyTHUMK 3emiiu.



3.TemaTnyeckoe NJIaHUPOBAHUE

7 kiace
° o OCHOBHBIE BUJIBI
= = IOEITECIbHOCTH OCHOBHEIE
Paszzens § § Tenit § § 00y4aroIuXCs HAIIPaBJICHUS
POrpaMMbI = g = g (Ha ypoBHE BOCIHUTATEIbHOU
S S YHUBEPCAIbHBIX NEeSATEIIbHOCTH
y4eOHBIX ICHUCTBHIN)
1. Beenenue 4 | Benenue 4 | HaOmronate 1 [TaTpuoTrueckoe
OIMHMCHIBATh PU3NICCKUE | BOCIIUTAHUE,
SIBJIICHUS. Y4acTBOBAaTh B| 3CTETUUECKOE
0OCYX/ICHUH SBIICHHUSI | BOCIIUTAHHUE,
MajieHus Tell Ha 3eMITI0. | LIEHHOCTHU HAyYHOTO
BrIcKa3bIBaTh THIIOTE3bI, | TO3HAHUS,
MIPEATONIOKECHHUSI, TPYAOBOE
OrnpenensTs eHy BOCITUTaHUE U
JIEICHUS [ITKAITbI npogeccruoHalbHOe
npubopa, MOTPEeuTHOCTh | CAMOOTIPEICTICHHE.
U3MEPEHUSI.
[IpoBoauThHAOTIO NEHUS
(U3HYECKUX SIBICHUN;
U3MepATh (pU3HYECKUe
BEJIMUMHBI: PACCTOSIHUE,
MIPOMEKYTOK BPEMCHH,
TEMIIepaTypy.
2. 6 | [lepBonauansupie | 6 | Habmogats u Hennoctu
[lepBoHayanbHbBIE CBEJICHUS O OOBSCHSATH SIBJICHHE HAy4YHOT'O
CBEJICHUS O CTPOEHUU g dy3un. [IO3HAHUS,
CTPOEHUU BElIECTBa BBINOTHATE ONBITH IO | TPYAOBOE
BEIIECTBA 00HapyKEHHIO BOCIIUTaHHE U
JEHCTBUS CUIT npoeccuoHaNbHOe
MOJIEKYJISIPHOTO camooIIpeieieHue,
MIPUTSKEHUSL. JKOJIOTHYECKOE
OOBsCHATH CBOMCTBA BOCIIUTaHHE.
ra3oB, JKUIKOCTEH 1
TBEPJBIX TEJI HA OCHOBE
aTOMHOM T€OpUU
CTPOCHUSI BEIIECTBA.
3. 23 | 1. Mexanmnueckoe | S5 | PaccumrteiBaTh myTh U Lennoctu
BiaumoneiictBus JBUKCHHE CKOPOCTh TeJa Mpu HAy4YHOT'O
TeN paBHOMEPHOM TTO3HAHUS,
MPSAMOJIMHENHOM TPYAOBOE
JIBUKCHHH. BOCITUTAHHE U
[IpencraBisath npogeccruoHaIbHOe
pe3yIbTaThl UBMEPEHUH | caMOOTIpeieTICHHE,
Y BBIYUCJICHUH B BUJE | DKOJIOTHUECKOE
Ta0auI] ¥ TpadUKoB. BOCIUTAHUE

OnpenensTs nyTsb,
MPOMJCHHBIN 3a JAHHBIN
MIPOMEXYTOK BPEMEHH,




2. InoTHOCTE

U CKOPOCTB TeJa 0
rpauKy 3aBUCUMOCTH
IIyTH PAaBHOMEPHOTO
JIBIDKEHUS OT BPEMEHH.
N3mepsTe maccy Tena,
IUIOTHOCTD BEIIECTBA.

Hccnenosats
3. Cunbl 11 | 3aBUCUMOCTh
YAJIMHEHUS CTaJIbHOMN
MIPY>XUHBI OT
MPUIIOKEHHOMN CHUJIBI.
HccnenoBath
3aBUCHUMOCTb CHJIBI
TPEHUS CKOJIBLKEHUS OT
IJIOLIAIN
COMPUKOCHOBEHHUS TE U
CHJIBI HOPMAJIBHOTO
nasineHus. smepsats
CHWJIBI B3aUMO/ICHCTBUS
JIBYX TelL.
4. JlaBrnienue 21 | 1. JlaBnenue 14 | O6HapyxuBaThH Lennoctun
TBEPBIX TE, CYIIIECTBOBAHUE HAy4YHOTO
KHUJIKOCTEH U aTMochepHOro TTO3HAHUS,
ra3oB naieHus. OOBSICHATh | TPYAOBOE
MIPUYMHBI TIIaBaHUS BOCITUTAHHE U
2. Apxumezniosa 7 | ren. N3mepsaTs cuity npogeccruoHalbHOe
crina Apxumena. caMooTpe/ieIeHuE,
HccnenoBaTth yCnoBUs | 9KOJIOTHYECKOE
TUTABaHUS TEJl. BOCITUTAHHE.
5. Pabora u 13 | 1. PaboTtan 7 | Uccnenosats ycnoBust | LleHHOCTH Hay4HOTO
MOIITHOCTb. MOIIHOCTh paBHOBECHS phluara. MO3HAHUS,
OHeprus N3mepsTe paboty TPYZIOBOE
cwibL M3mMepsTh BOCITUTAHHE U
e 6 | MOMWIHOCTS. W3mepsatey | mpodeccuonanbHoe
- JHCPIHA KIIJl nakioHHOM CaMOOIIpEIEIICHHE,
IJIOCKOCTHU. BBIYHCIATE | SKONOrHuecKoe
KII/I npocTsix BOCIIUTAHHUE.
MEXaHU3MOB.
Hrorosas 1 | UroroBas 1 | BemmosHATh yueOHbIe ennoctu
KOHTPOJIbHAS KOHTPOJIbHAS 3aaHus, TpeOyromue Hay4YHOI'O
pabora paborta JIEMOHCTpAINH MO3HAHMUS.
KOMIICTCHTHOCTEH,
XapaKTePU3YIOIIUX
€CTECTBCHHO —
HaYYHYIO TPAMOTHOCTb.
8 kaacce
1.TemoBsle 23 | 1. KomnuecTBo 12 | HabGmomath usmenenre | LleHnoctu
SIBJICHUS TEIIOTHI BHYTpPEHHEH SHEepruu Hay4yHOTO
TeJa MpH TerIonepenaye, Mo3HaHUs,
1 pabOTe BHEUIHUX CHII. | SKOJIOTHYECKOe

BOCIIMTAaHHUC.




2. 3meHeHue
arperaTHbIX
COCTOSTHUH
BellecTBa

11

Hccnenosats siBiienue
TETI000MeHa pu
CMEIIMBAHUH XOJIOIHOU
U TOpsiYed BOJBL.
BeruucnasaTs KOJIM4YECTBO
TEIJIOTHI U YEIbHYIO
TEIJIOEMKOCTh BELIECTBA
[IpU TeIuionepeaaye.
M3MmepaTh yaenbHyro
TEIMJIOEMKOCTh BEIIECTBA
M3mepars Temiory
MIJIaBJICHUS JIbJA.
HccnenoBats TEIOBEIE
CBOIicTBa mapaduHa.
HaOmronate n3MeHEeHUS
BHYTPEHHEHN DHEPrun
BOJIbI B pe3yJIbTaTe
ucnapeHus. Beraucisats
KOJIMYECTBO TEIIOTHI B
nporeccax
TEIJIonepeiayu npu
MJIABJICHUU U
KpUCTAJIN3ALIHH,
WCIIapEHUH U
KOHJICHCAIIUH.
BbrauciaTe yienbHyo
TEIJIOTY TUIABJICHUS U
napooOpa3zoBaHus
Belectra. M3mepsaTh
BJIYKHOCTH BO3/yXa IO
Touke pockl. OOCYKIaTh
9KOJIOTUYECKHE
MOCJIEICTBUS
IIPUMEHEHHUs JIBUraTese]
BHYTPEHHETO CrOPaHMUSI,
TETJIOBBIX U
TUAPOITEKTPOCTAHIIUM.

3.
DJIeKTpUYECKHUe
SABJICHUS

29

1.
DJEeKTpoCcTaTUKA

2.
DnexkTpuueckas
LEeTb

15

HaoGmronaTe sBiieHus
AICKTPU3ALMH TEJT IPH
COMPUKOCHOBEHHUHU.
OOBACHATD SIBICHUS
ANEKTPU3AINH TENT U
B3aMMOJIECTBHS
ANEKTPUYECKUX
3apsIoB.

HccnenoBaTh AMCTBUSI
AIEKTPUYCCKOTO OIS
Ha TeJla U3
MIPOBOHUKOB H
JTUDIICKTPUKOB.
ColOupaTh ¥ HCTIBITHIBATH|

QJICKTPHUYCCKYIO LCIIb.

ITatpuoTrueckoe
BOCIIUTAHHE,
LIEHHOCTHU
Hay4YHOI'O
MO3HAHUA,
TPYAOBOE
BOCIIMTAaHUC U
npogeccruoHaIbHOe
CaMOOIIPEIETICHHE,
JKOJIOTHYECKOE
BOCITUTaHUE.




3. Pabora u
MOIIIHOCTH TOKa

M3mepsats cuity Toka B
3JIEKTPUYECKOU LIECTIH.
M3MmepaTs HanpsiKeHUe
Ha y4acTKe IeMu.
N3mepsts
3IEKTPUIECKOE
COIPOTHUBJICHUE.
Hccnenosats

CHUJIBI TOKA B ITPOBOJHUKE
OT HAINpPSKEHUS Ha €ro
KOHIIaX.

N3mepsTe paboty u
MOIIIHOCTb
AJIEKTPUUYECKOTO TOKA.
Boruncnsate cuity Toka B
1[eMnu, paboTy U MOIITHOCT
ANEKTPUYECKOTO TOKA.
OOBSACHATD SIBICHUS
HarpeBaHus
MIPOBOJIHUKOB
ANEKTPUYECKUM TOKOM.
3HaTh U BBIMOJIHATH
npaBuia 6€30MacHOCTH
pu padore ¢
HMCTOYHUKAMU
MOCTOSTHHOTO TOKa.

4. Dnextpo-
MAarHUTHBIE
SIBJICHUS

DneKTpo-
MarHuTHBIE
SABJICHUS

DKCIEepUMEHTAIBHO
M3y4aTh SBICHUS
MarHUTHOTO
B3aUMOJEUCTBUS TEI.
N3yuats gBieHus
HaMarHM4MBaHUS
BEIIECTBA.
Hccnenosars gencTeue
3JIEKTPUYECKOTO TOKA B
NpSMOM IMPOBOJIHUKE Ha
MAarHUTHYIO CTPEJKY.
OOHapyxuBaTh JEUCTBY
MAarHuTHOIO MOJIS HA
MIPOBOJIHUK C TOKOM.
OOHapyKXUBaTh
MarHuTHOE
B3aUMOJICHCTBUE TOKOB.
N3yuaTe npuHIHN
NEWCTBUA

QJICKTPOABUTATCIIA.

Ilennoctn
HAY4HOT'O
MO3HAHMS,
TPYIOBOE
BOCITUTAHHE U
npogeccruoHaIbHOe
caMmoonpeneneHue,
9KOJIOTMYECKOE
BOCITUTAHHUE.




5. CBeToBEBIE
SBJIICHUA

10

CBeTOBEBIE
SABJICHUA

10

DKCIIEpUMEHTAILHO
HU3y4daThb SIBJICHUC
OTpPa)KEHHUsI CBETA.
HccnenoBath cBoiCcTBa
n300paKeHUs B
3epkane. U3mepAars
(hokycHOE pacCTOsSTHUE
cobuparomei TUH3BI.
[Tonyuats
n300pakeHue c
MTOMOMIBIO
cobuparomei THH3BI.
HaGnronats siBnenue
JUCTIEPCUH CBETA.

OCTETHYECKOE
BOCIIMTAHHUE,
[IEHHOCTH HAYYHOTO
MO3HaHMA.

Htorosas
KOHTpPOJIbHAS
pabota

Hrorosas
KOHTPOJIbHAS
paborta

BoimonHaTe yueOHble
3aaHus, Tpedyrolue
J€MOHCTpAINH
KOMIIETEHTHOCTEN,
XapaKTEepU3YIOIIUX
€CTECTBEHHO —
Hay4YHYI0 TPaMOTHOCTb.

LlerHocTn HAy4HOTO
MO3HAHMUS.

9 kaacc

1. 3akoHEI
B3aUMOJEHUCTBUA
U IBUXEHUS TEI

29

1. OcHOBEI
KHHCMAaTHUKHU

13

2. OCHOBEI
ITUHAMUAKUA

12

3. Ummynse

PaccunteiBaTh NyTH U
CKOpPOCTb IpU
PaBHOYCKOPEHHOM
JBUKEHHUHU TeEIa.
N3mepsaTh yckopeHue
CBOOOJTHOTO
najgenus.OnpenensaTh
MIPOMICHHBIN ITyTh U
YCKOPEHHE IBHKCHUS
TeJa 10 TpauKy
3aBUCHMOCTHU CKOPOCTH
PaBHOYCKOPEHHOTO
MPSAMOJIMHENHOT O
JBUKEHUSI T€JIa OT
BPEMEHHU.

BeruucnaTe yckopenue
Tesa, CUIIbI,
JIEWCTBYIOLIME HA TEJIO,
WM Maccy Ha OCHOBE
BTOPOTO 3aKOHA
HeroroHa.
DKCIEePUMEHTATIEHO
HaXOJUTh
PaBHOAEHCTBYIONIIYIO
JBYX CHIL

[Tarpuotnueckoe
BOCIIMTAHHUE,
ACTETHYECKOE
BOCIIMTAHUE,
LEHHOCTHU
Hay4HOT'O
MO3HAHUS,
TPYAOBOE BOCIIUTAHY
U IpOo¢eCCUOHATIBHO
CaMOOIIPEICIICHHE.




Hccnenosats
3aBUCUMOCTb CHUJIBI
TPEHUS CKOJIBKEHUS OT
MJI011a 1
COTIPUKOCHOBEHUS TN U
CHJIbl HOPMAJIbHOTO
JIABJICHUS.

N3mepsTs cuiibl
B3aMMOJICHCTBUS IBYX
TeJ.

M3mepars cuny
BCEMUPHOI'O TATOTEHUS.
[IpumeHsTh 3aKOH
COXpaHEHHUs UMITYJIbCca
JUISL pacuera
pe3ynbTaToOB
B3aUMOJICICTBUSA TEI.

2. Mexannueckue | 16 | 1. Mexanudeckue | 7 | OOBACHATH IPOIECC DCTeTHYeCcKoe

Kose0aHus u BOJIHBI Kosie0aHUi MasiTHUKA. | BOCIIUTaHMUE,

BOJIHBI. 3BYK. Hccnenosath LIEHHOCTHU
3aBUCUMOCTb IIEPUO/IA | HAYYHOTO
Kojie0aHu MasiTHUKA MO3HAHUS,
OT €ro JUIMHBI U JKOJIOTMYECKOE
aAMIUIUTY b BOCIIUTAHHUE.
KoJIeOaHHH.

2. Mexanuueckue | 9 | Bprumcnars AIuHy
BOJIHBI. 3BYK. BOJIHBI ¥ CKOPOCTb

pacnpocTpaHeHus
3BYKOBBIX BOJIH.
Hccnenosats
3aKOHOMEPHOCTH
KoJieOaHuH Tpy3a Ha
MIPYXKHUHE.
DKCMEePUMEHTAIBHO
OIPEAEIIATh TPAHULIBI
Y4aCTOTHI CIBIIIUMBIX
3BYKOBBIX KOJICOaHUH.

3. Dnekrpo- 27 | 1. MarauTtHOE 13 | DkcnepuMeHTaIBHO [NaTpuoTnueckoe

MarHUTHOE MO0JIe nosue U3Yy4aTh SBJICHUS BOCIIUTAHHUE,
MarHUTHOTO LIEHHOCTH
B3aUMOJICHCTBUS TEIL. Hay4HOTO
N3yuaThb sABnCHUA MO3HAHHUA,
HaMarHU4KMBaHUS TPYAOBOE U
BEIIIECTBA. pogeccuoHaIbHOE
HccenenoBath AecTBUE | CAMOOIIPENCIICHUE,
JIEKTPUUECKOrO TOKA B | HKOJIOTUYECKOE
IIPSIMOM ITPOBOJHUKE BOCIIUTAHHUE.

Ha MarHUTHYIO
CTPEJIKY.




2. DneKTpo-
MarHuTHBIC
BOJIHBI

14

OO6HapyXuBaTh
JIEUCTBUE MAarHUTHOTO
I10JIs1 Ha TIPOBOJIHUK C
TokoM. OGHapyKUBaTh
MarHuTHOE
B3aUMO/ICIICTBUE TOKOB.
M3ydars npuHLUIT

JNEUCTBUSA
AJIEKTPOABUTATES.
4. Ctpoenue 21 | 1. CtpoeHnue 7 | U3mepsaTh I'paxnanckoe
aToma 1 aToma 3JI€MEHTaPHBIN BOCITUTaHUE,
aTOMHOTO siipa 2. Atowmoe snpo | 14 ANEKTPUYECKUH 3apsil. | MaTPUOTHUYECKOE
HaGmronath BOCITMTaHUE,
JUHEHYaThIe CIIEKTPBI EHHOCTHU
m3nydenus. Habmonats | HaydHOro
Tpeku anb(da-yacTuil B | MO3HAHUS,
kamepe BuibcoHa. 9KOJIOTUYECKOE
OO6cyxnath mpoOJieMbl | BOCIIUTAHHUE.
BITUSTHUS
PaaroOaKTUBHBIX
W3JIy4YEHHUI Ha )KUBbIE
OpraHU3MBI.
5. Crpoenue u 5 | Crpoenune n 5 | HaGnronats n OcreTndeckoe
SBOJTIOLIUSA HBOJTFOITHS MIPUBOJUTH MPUMEPHI BOCITUTaHUE,
Bcenennon Bcenennon U3MEHEHUS BUA LIEHHOCTH
3BE3IHOT0 HEDA B Hay4YHOTO
TEUEHUE CYTOK. MO3HAHMS,
CpaBHUBATH IJIAHETHl | SKOJIOTUYECKOE
3eMHOM TpyIIIbL; BOCIIUTAHHE.
TJTAHETHI-TUTaHTHI.
OOBsICHATH U3NUECKUE
MPOIIECCHI,
MPOUCXOAIINE B
HeJlpax 3Be3I.
6. O6o6I1aroIIee 3 | O0o6maromee 3 | [Ipumenenue Lennoctu
MMOBTOPEHUE MMOBTOPEHHE MOJTYYCHHBIX 3HAHUI HAY4HOT'O
JUTSL HAYYHOTO MO3HAHUS,

00BACHCHUS
(hbU3UYECKUX SABJICHUH B
OKpY>Karolleu npupoje
U TIOBCETHEBHOM
JKH3HM, a TAKXKe
BBISIBIICHUE
(bU3UYECKUX OCHOB
pslla COBPEMEHHBIX
TEXHOJIOTHH.

TPYAOBOE BOCIIUTAHY
U PO eCCUOHATIBHO
caMoOIIpeIeTIeHHE,
JKOJIOTHYECKOE
BOCIIUTAHUE.




Hrorosas
KOHTPOJIbHAS
paborta

Hrorosas 1
KOHTPOJIbHAS
pabota

BrImostHsITE yueOHbIe
3a/iaHusl, TpeOyromue
J€MOHCTpAINH
KOMIIETEHTHOCTEH,
XapaKTePU3YIOIINX
€CTECTBEHHOHAYYHYIO
IPaMOTHOCTb.

Pewats pacuy€TtHble
3a/1a4M, B TOM YHUCJIE
nperoiararomme
HCIIOJIb30BaHUE
(busnyeckoi Moaenu u
OCHOBaHHbBIE Ha
COJIEpKAHUU
Pa3IUYHBIX Pa3AesioB
Kypca (pHU3UKH.

LlenHocTn Hay4HOTO
IIO3HAaHUs.

COI''TACOBAHO
[TpoTokos 3aceganust METOIMYECKOT0 OObEIMHEHUS
yuHuTeel eCTECTBEHHO-MAaTEMAaTHYECKOT 0 LIUKJIA
MBOY COII Ne 16 umenn ®@.1. KpaBuenko
oT 2021 roma Ne
Boponun H1.B.
[onmuce pykoBoaurens MO

COI'NTACOBAHO
3amecTuTeNnb JUpEKTOopa 1o YP
Boinkosa JI.A.

2021 roxn
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