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1. H.]IaH]/IpyeMble pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera
JIMYHOCTHBIE pe3yJdbTaThbl

I'pasicoanckoe socnumanue:
- TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OOCYKICHHH OOIIECTBEHHO-3HAYMMBIX M 3TUYECKUX IMPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTH)KEHUH (PU3HUKHY;
- 0CO3HAHUE Ba)XKHOCTH MOPAJIbHO-3TUYECKUX IPUHIUIIOB B IEATEIBHOCTH YUEHOTO.

Ilampuomuueckoe eocnumanue u popmuposanue poccuiickoi uOeHMUYHOCIU .
- IPOSIBJICHUE UHTEpPECca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PU3NUECKON HAYKH;
- [ICHHOCTHOE OTHOILIEHUE K JOCTHM)KEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB.

/Jlyxoenoe u npascmeennoe eocnumanue 0emeil Ha OCHOBE POCCUTICKUX MPAOUYUOHHBIX YUEHHOCmell:
- OCO3HaHHWE COIMAJIbHBIX HOPM M MPaBUJI MEXKIMYHOCTHBIX OTHOUIEHHH B KOJUIEKTHBE, TOTOBHOCTH K
pa3sHOOOpa3HOW COBMECTHOW JESTEIBHOCTH TIPH BBIIIOJHEHHHM YYEOHBIX, IO3HABATENBHBIX 3ajad,
BBINIOJIHEHUM SKCIEPUMEHTOB, CO3JaHUHM Y4YEOHBIX IPOEKTOB, CTPEMJICHHE K B3aUMOINOHUMAHHUIO H
B3aMMOIIOMOIIM B MpOIlecce ITON yueOHOM AedTeIbHOCTH;
- TOTOBHOCTb OLIEHUBATh CBOE IOBEACHHWE M IMOCTYNKH CBOMUX TOBApUUICH C MO3UIMU HPABCTBEHHBIX U
[IPaBOBBIX HOPM C YYETOM OCO3HAHMSI TOCIIEICTBUI MOCTYIIKOB.

Ocmemuueckoe eocnumanue:
- BOCHpPHUSATHE 3CTETUYECKHX KadyecTB (PM3MUECKONW HayKu: €€ TapMOHHYHOTO IOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nozHanus:.
- OCO3HAaHME LEHHOCTU (U3NYECKON HAyKH KaK MOLIHOTO WHCTPYMEHTa MO3HAHUS MHpA, OCHOBBI Pa3BUTHUS
TEXHOJIOTMH, BXKHEHNIIIEH COCTABIIAIOIIEN KYIbTYpHI;
- pa3BUTHE HAyYHOU JII0003HATEILHOCTH, HHTEpPECA K UCCIIE0BATEIBCKOM eI TEIbHOCTH.

QDu3uueckoe gocnumanue u opmuposanue Kyaibmypol 300p06ba:
- OCO3HAHHUE IIEHHOCTH 0e30macHOro obpasa *KM3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE, BaXHOCTHU
mpaBuil 0€30MacHOr0 TMOBEAEHUsT Ha TpaAHCHOpPTe, Ha JOporax, C DJJEKTPUYECKUM U TEIJIOBBIM
000pyI0BaHKEM B JOMAIIHUX YCIOBHSIX;
- c¢(hOpMHUPOBAHHOCTh HaBbIKa peQuieKcuu, MPU3HAHUWE CBOEro IMpaBa Ha OMIMOKY M TaKOro e MpaBa y
JIPYroro 4ejioBeKa.

Tpyooeoe socnumanue u npogheccuonaivnoe camoonpeoesienue:
- AKTUBHOE Y4YacTM€ B pEIICHUM MPaKTUYEeCKHX 3a1ady (B paMKax CEeMbH, IIKOJbIL, TOpoja, Kpas)
TEXHOJIOTHYECKON U COLMATbHON HAMpPaBICHHOCTHU, TPEOYIOUIUX B TOM YKCie U (PU3UYECKUX 3HAHMUIA,
- UHTEpEC K MPAKTUYECKOMY H3y4eHUI0 podeccuil, CBA3aHHBIX C (PU3UKOIL.

JKonozuueckoe eocnumanue:
- OpUEHTAalMs Ha IpUMeHeHue (HU3MYECKUX 3HAHUM Ui pelIieHHs 3a7ad B 00JIaCTU OKpYXKarollel cpeisbl,
IJJAHUPOBAHUS TOCTYIIKOB U OLIEHKH UX BO3MOKHBIX IMOCIIEACTBUMN I OKPYKAIOIIEH Cpelbl;
- 0CO3HAHUE II100ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHHUs.

Aoanmayusa o0yuarouiezoca K U3MeHAIOUWUMCA YCII08UAMU COYUATbHOU U RPUPOOHOIL CPEdbl:
- TOTpeOHOCTh BO B3aUMOJCWCTBUM TPH BBHINOJHEHUU KCCIEAOBAHUNA U TPOEKTOB (PHU3NUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHUX;
- TIOBBILLIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AESITENbHOCTB;
- TOTPEOHOCTH B POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIe (POPMYIUPOBATH UACH, TOHSATHS, TUIIOTE3bI O
¢u3nUecKux 00BEKTaxX U SIBJICHUIX;
- OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007acTH (PU3UKY;
- IJJAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;
- CTpEMJIEHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U SKOHOMHKH, B TOM YHUCIIE C
UCIOJb30BaHUEM (PU3MUECKUX 3HAHHUM.

MeTanpeaMeTHbIe pe3yabTaThl
Yuueepcanvnvie nosnasamenvuwie oeiicmeusn

Bba3zoevie nozuueckue oeilicmeus:
- BBISIBJIAITH U XapaKTepU30BaTh CYILIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBICHUI);
- YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKAIIMN, OCHOBAHHUS JJIs1 0000IIEHHS U CPAaBHEHMS;
- BBIABIATH NMPUYMHHO-CIICACTBEHHBIE CBSI3U MPHU HM3YUYEHUH (U3UUECKUX SIBICHUH M IMPOLECCOB; AeaTh
BBIBOJIBI C MCIOJIb30BAaHUEM JENYKTHUBHBIX M WHAYKTUBHBIX YMO3aKJIIOUEHHH, BBIABUIaTh TUIIOTE3Bl O
B3aMMOCBS35X (PU3NYECKUX BETUUNH;



- CaMOCTOSITENILHO BBIOMPATH CIOCOO pelieHus: yuyeOHOW (u3Mveckol 3anadyn (CpaBHEHHE HECKOJBKHX
BapUAHTOB PEILICHUsI, BRIOOp HANOO0JIEE MOAXOISIIECTO ¢ YYETOM CaAMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPUEB).
bazoevie uccnedosamenvckue oelicmeus:
- HCTIOJTH30BaTh BOMPOCKHI KaK MUCCIIEOBATEILCKUN MHCTPYMEHT MTO3HAHHUS;
- TPOBOJUTH IO CAMOCTOSITEIIBHO COCTABIICHHOMY IUIAHY OIIBIT, HECIIOKHBIN (DU3HUYECKUN SKCIIEPUMEHT,
HEOOJIBII0e HCCeA0BaHNEe (PU3HUECKOTO SIBIICHHUS,
-OLICHUBATh HAa MPHUMEHUMOCTh W JIOCTOBEPHOCTh MH(MOPMAIUIO, MTOJYICHHYIO B XOJI€ MCCIICIOBAHMS WU
IKCIIEPUMEHTA;
- caMOCTOATENBHO (OPMYTUPOBATH OOOOIICHNUS W BBIBOJBI MO PE3yJabTaTaM IMPOBEAEHHOTO HAOIIOICHUS,
OTIBITA, UCCIICIOBAHUS;
- MPOTHO3MPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3UYECKHX IPOIECCOB, a TAKKE BBHIJIBHTaTh
MIPEIITOJIOKEHHS 00 UX PA3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTAX.
Paboma c ungpopmanueii:
- NMPUMEHSTH Pa3IMYHBIE METOJbI, MHCTPYMEHTBI W 3alpOChl MPH IMOUCKE M O0TOOpe WHGOpPMAIUU WU
JAHHBIX C YYETOM MpPEJIOKEHHON yueOHOM pu3nueckoit 3a1auu;
- AHAJIM3WPOBATh, CHCTEMATHU3UPOBATh M HHTEPIPETUPOBATH WH(POPMAIUIO PA3TUYHBIX BHJIOB U (opm
MIPEJICTaBJICHNS,;
- CaMOCTOSITEIbHO BBIOMPATH ONTUMAIBHYIO (OPMY MpPEACTaBICHUS HH(POPMAIMH W HUTFOCTPUPOBATH
pelnraeMble 3a7a9u HECIIOKHBIMH CXEeMaMHU, TuarpaMMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMH.
Yuueepcanvnvie kommynuxamuenwie oeiicmeusn

Obwenue:
- B XoJie oOCyXJeHUs Yy4eOHOro maTepualia, pe3yiabTaToB J1abOpaTOpHBIX PabOT M TPOEKTOB 3a/1aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYKJIaeMO¥ TeMBbI M BBICKAa3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHHUE 3aJa4dl U
MoJyIepKaHne OJIarokenaTeIbHOCTH OOIICHUS;
- COIOCTABJISAITh CBOM CYXJECHHS C CYXJCHHUSIMH JAPYrMX YYaCTHUKOB Juajnora, oOHapy»XuBaTh pasivuue U
CXOJICTBO TTO3UITHHA;
- BBIP@XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;
- MyOJUYHO MPEACTaBIATh PE3Y/IbTaThl BBIMOIHEHHOTO (PM3UYECKOTO OMbITa (IKCIEPUMEHTA, UCCIIEA0BAHNUS,
MPOEKTA).

Coemecmnasn oeamenbHocms (COmpyoOHU1ecmeo):
- MOHUMAaThb M HCIIOJIb30BATh MPEUMYILECTBA KOMaHIHOW M HMHJIMBUIYAIbHOW pabOTHl MpU pElICHUU
KOHKPETHOM (pU3ndecKoi mpoOIeMsl;
- TOpPUHUMATh IIeJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH JICHCTBUS MO €€ JIOCTHKEHUIO:
pacrnpenensitb poju, OOCYKIaTh MPOIECcChl M pe3yiabTaTbl COBMECTHOM paboThl; 000011aTh MHEHHUS
HECKOJIbKUX JIFOZCH;
- BBINOJHATH CBOIO 4YacTh palbOThI, JOCTUTas KAUeCTBEHHOI'O pe3ysibTaTa IO CBOEMY HAaIpaBJICHHUIO U
KOOPJIUHUPYS CBOU JEHCTBUS C JPYTUMHU YWICHAMU KOMaH/bI;
- OIICHMBATh KayecTBO CBOETO0 BKJIaJa B OOWMUHA MPOAYKT MO KPUTEPUAM, CaMOCTOSATEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

Yuueepcanvnwie pecynamuensie oeiicmeusn

Camoopzanuzayus:
- BBIABJIATH NPOOJIEMBbI B JKU3HEHHBIX U Y4EOHBIX CUTYyallUsAX, TPEOYIOIIMX Ui pelieHus (PU3HMUeCKUx
3HAHUM;
- OPUEHTHPOBATHCS B PA3NUYHBIX MMOJXOJaX MPUHATHUS pPelleHui (MHIUBUIYyalIbHOE, TPUHATHE PEIICHUS B
TpyIIe, IPUHITHE PEIIeHUs TPYIIOoN);
- CaMOCTOSITENILHO COCTaBISATh ATOPUTM pellieHus: (PU3MUecKoi 3a/1auM WK IJIaHa UCCIEA0BaHUS C YUETOM
UMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh IMpeajaraeMble BapUaHTHI
peLIeHu;
- JIefaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmpons (pegprexcus):
- 1aBaTh aJ€KBAaTHYIO OIEHKY CUTYyallUU U TIpeJyiaraTh MiaH e€ U3MEHECHHUS,
- OOBICHATH TPUUYUHBI JOCTHKEHHS (HEJOCTHKEHHS) pE3YylbTaTOB JESATEIbHOCTH, J1aBaTh OICHKY
MPUOOPETEHHOMY OTIBITY;
- BHOCUTHh KOPPEKTUBHI B JCSITEIHLHOCTH (B TOM YHCIIE B XOJ[ BBHITIOJHEHUS (PU3HMUECKOTO HCCIEAOBAHUS WU
MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHHUBIIIUXCS CUTYallUH, YCTAHOBJICHHBIX OIIHUOOK,



BO3HUKILIUX TPYIAHOCTEH;
- OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM.

Imoyuonanvrlii unmMenIeKm:
- CTaBUTH ceOs Ha MECTO JPYroro 4YejoBeKa B XOJE CHOpa WIH JUCKYCCHH Ha HAy4YHYIO TeMy, OHUMATb
MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro.

Ilpunamue ceoa u opyzux:
- MPU3HABATh CBOE MPaBO HA OMIMOKY MPH pemeHn: GU3NIECKUX 33a7a4 WU B YTBEPKICHUSAX HA HAYyYHBIC
TEMBbI U TaKO€ K€ IIPaBo JPYroro.

IIpenmeTHblIe pe3yJIbTaThI

Ilpeomemmnvie pesynomamul uzyuenus Kypca puzuku 7 Knacca:

- WCIOJIb30BaTh TMOHATHUS: (PU3MUYECKHE M XUMHUYECKUE SIBJICHHUS; HAONIOJICHHE, SKCIEPUMEHT, MOJEIb,
TUIO0TE3a; €AUHULBI (PU3MUECKUX BEJIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHMSI BellecTBa (TBEpPIOE,
XKHUJKOE, Ta3000pa3HOE); MEXaHWYECKOe JBIKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE),
TpaekTopus, paBHOJEHCTByoWmas cui, JedopMauusa (ympyras, IUJIacTHYECKas), HEBECOMOCTb,
COOOIIIAOIINECS COCY/IbI;

- pasnuyath sBIeHUS (Iu(@y3us; TEMIOBOE IBMKEHHE YaCTHUI[ BEIIECTBA; PAaBHOMEPHOE JABWKEHUE;
HEpPaBHOMEPHOE JBHMKEHUE; MHEPLMS; B3aUMOJIECHCTBUE TEJ; paBHOBECHE TBEPIBIX TEl € 3aKPEIUIEHHOU
OCbIO BpallleHUs; Mepeaaya JaBieHus] TBEPIAbIMU TeJlaMU, KUJIKOCTSIMH U Ta3aMH; aTMOC(EpHOE TaBICHUE;
IJIaBaHue TeJl; IpeBpalleHle MEXaHUUECKON YHEPTHH) [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

- pacmo3HaBaTh MpPOSIBIIEHWE H3YYEHHBIX (U3NYECKUX SBICHUNH B OKPYXKAIOUIEM MHpE, B TOM UHUCIE
(dbu3uvecKue SBIECHUS B MPHUPOJE: MPUMEPHI JIBIKEHUS C PA3TUYHBIMUA CKOPOCTSAMH B YKUBOW M HEKHUBOU
MpUpOJIe; NEHCTBUE CUIIBI TPEHHUS B NMPUPOAEC M TEXHUKE; BJIMSHHE aTMOC(EpHOro AaBJIEHUS Ha >KHUBOU
OpraHu3M; IUIABaHHUE PbIO; pblYard B TeEJI€ YeJIOBEKa; MPH 3TOM IMEpPEeBOAUTH IMPAKTHUUECKYIO 3aj1ady B
y4eOHYI0, BBIJICIATH CYIECTBEHHBIC CBOMCTBA/ MPU3HAKK (PU3UUECKUX SBIICHUI;

- OTIMCHIBATh U3yYCHHBIE CBOMCTBA TeN U (pU3NUECKUE SBICHHUS, UCTIONb3Ys (prU3HUecKue BEeIUUMHBI (Macca,
00BEM, MIOTHOCTH BEIIECTBA, BPEMs], MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYrOCTH, CHJIA TSHKECTH,
BEC Tella, cujla TPeHHUs, JaBlieHue (TBEPIOro Tena, )KUIKOCTH, T'a3a), BhITAJKUBAIOIIAs CHJIa, MEXaHUYeCKas
paboTa, MOIIHOCTb, IUJIEYO CHJIBI, MOMEHT CHJIbl, KOI(QQUIIMEHT IO0JIE3HOr0 JEHCTBHS MEXaHU3MOB,
KMHETUYeCcKass M TMOTEHIMANbHAs SHEPrus); IpU ONUCAHUHU TMPABUIBHO TPAaKTOBATh (U3UYECKUN CMBICI
UCIIOJIb3YeMbIX BEIIMYMH, UX OOO3HAYeHHsS W €OUHUIBI (U3UYECKUX BEIMYMH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMUYMHY C JPYTMMU BEIMYUHAMHU, CTPOUTHh TI'padUKHU H3Y4YEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

- XapakTepu30BaTh CBOICTBA Teld, (PU3NYECKUE SBICHUS U MPOILECCHI, UCHOIB3YsS MPaBHIIA CIOKEHUS CHII
(Boonb onHOM mpsiMoit), 3akoH [lackans, 3akoH Apxumenaa, MpaBUjIo paBHOBECHs pbruara (6J0Ka), «30J10TO€
MPaBUJIO» MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW »HHEepruu; MHpU HSTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

- 00BsACHATH (pU3MUECKHE SBJICHHS, MPOIIECCHl U CBOMCTBA TEl, B TOM YHCIE U B KOHTEKCTE CUTyalui
MPAKTUKO - OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATH NPUYMHHO — CIEICTBEHHBIC CBSI3U, CTPOUTH
oObsicHeHue u3 1 - 2 JIOTMYECKUX IIaroB ¢ Omopod Ha 1 - 2 U3y4yeHHBIX CBOMCTBA (PM3MUECKUX SBICHHIM,
(bu3MYECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;

- pewmath pacuéTHbIC 3a1a4u B 1 — 2 1eWCTBUS, UCHOJIB3Ys 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE (PU3UUECKHE
BEITMYMHBI: HA OCHOBE aHalM3a YCIOBUS 3a/layMl 3allMChIBAaTh KPAaTKOE YCIOBHE, MOACTABIATh (pU3HUECKUe
BEITUYMHBI B (POPMYIIBI U TPOBOAUTH PACUYETHI, HAXOIUTH CIIPABOYHBIC JaHHbIE, HEOOXOAUMBIE JUIS PEIICHUS
3a/1a4, OI[EHUBATh PEATUCTUYHOCTh OMYyYeHHON (PU3MUECKON BEIHUNHBI,

- pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIMTh MPU MOMOIIM (PU3MUYECKUX METOJIOB; B ONHCAHUHU
WCCIIEIOBAHUS BBIACTATh IMPOBEPAEMOE NPEANoNoKeHne (THIOTE3y), pa3iudaTh W HHTEPIPETHPOBATH
MOJTy4YEHHBIN pe3yabTaT, HAXOIUTh OIIUOKHU B XOJ€ OTbITA, JIENaTh BEIBOJBI 11O €70 pe3yabTaTaM;

- POBOJIUTH OTBITHI IO HAOMIOICHUIO (PU3UUECKUX SIBICHUHN WU (PU3NIECKUX CBOUCTB Tel: (GOpMyITUPOBATh
IIpOBEpseMbIe MPEINOJI0KEHUs, COOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO 000pYA0BaHUS, 3alUChIBATh X0
ombITa ¥ (pOPMYIUPOBATH BHIBOIBL;

- BBINOJHSTH MPSMbIE U3MEPEHHs PACCTOSIHHS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI U TeMIIepaTyphl C
MCIOJIb30BAHMEM aHAJOTOBBIX M IM(PPOBBIX MPHOOPOB; 3aMHCHIBATh IMOKA3aHUSA MPUOOPOB C YUYETOM
3aJJaHHOM a0COIIOTHOM MOTPETHOCTH U3MEPEHUH;

- IPOBOJIUTH MCCJIEIOBAHNE 3aBUCUMOCTH OJTHON (PM3MUECKOM BEIMYMHBI OT APYTOM C UCHOIB30BAHUEM



IPSIMBIX M3MEPEHUI (3aBUCUMOCTU IIyTH PABHOMEPHO IBMXKYILErOCS Tejla OT BPEMEHU JIBUKEHUS TeEla;
CHJIBI TPEHHUSI CKOJILKEHHS OT Beca Tejla, KauyecTBa 00pabOTKH MOBEPXHOCTEW TEJI M HE3aBUCHMOCTU CHIIBI
TPEHUsI OT IJIOLIAAU COIPUKOCHOBEHMSI TEJI; CUJIbl YIPYTOCTH OT YAJIMHEHUS IPYKHUHBI; BbITAJIKMBAIOIIEH
CWIBI OT 00bEéMa MOTPYKEHHOW YaCTH Tella U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH
TeNa, OT MIyOMHBI, HA KOTOPYIO MOTPYXEHO TeJO; YCIOBUHN TIaBaHUS TEJl, YCIOBUI paBHOBECHs pblyara u
OJIOKOB); y4yacTBOBaTh B IUIAHMPOBAHWU Y4eOHOTO HCCIEIOBaHMS, COOMpATh YCTAaHOBKY M BBINOJHSATH
W3MEPEHUs, CIeAys TMpeaOKEHHOMY IUIaHy, (UKCHUPOBATh peE3yJabTAaThl IOJTYYEHHONH 3aBUCHUMOCTH
(GU3NYEeCKUX BEJTMUMH B BHJIE TIPETIOKESHHBIX Ta0IHIl U Tpa(uKOB, 1e1aTh BBIBOIBI.
- MPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PU3NUECKUX BEIMUYUH (IUIOTHOCTH BEIIECTBA KHUJIKOCTH M TBEPIOTO
Tela; CUjla TPEHUS CKOJBXKEHMS;, JaBJICHHE BO3/yXa; BbITAJKUBAIOIIAs CHUJIA, JEUCTBYIOIAs Ha
NOTPY)KEHHOE B KHUAKOCTH Telo; KO3(P(UIMEHT TONEe3HOTO NEHCTBHUSA TMPOCTBIX MEXaHU3MOB), CIEIys
MIPEI0KEHHOW MHCTPYKLUU; MPU BHIIOJHEHUH HW3MEPEHUN COOMpAaTh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBIYMCIISATh 3HAYEHHE HCKOMOM BEJTMUMHBI;
- yKa3bIBaTh IMPUHILMUIIBI AEWCTBUS MPUOOPOB U TEXHUUECKHUX YCTPOMCTB: BECHI, TEPMOMETp, TUHAMOMETD,
coo0IIaroIrecs: cocyibl, 0apoMeTp, pblyar, MOABMKHBIN U HEMOABUKHBIN 00K, HAaKJIOHHAS MJI0CKOCTb;
- XapaKTepu30BaTh MPUHIIMIIBI IEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONMOPOI Ha MX
onucaHus (B TOM 4YHUCIE: NOJIIMIHUKH, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUN Ipecc, MaHOMETD,
BBICOTOMED, TOPILIHEBON HACOC, apeoMeTp), HUCIOJIb3Yys 3HAHUS O CBOWCTBAaX (PM3MUECKUX SBJICHUH H
Heo0xoIuMble (Pr3HMUECKHEe 3aKOHBI U 3aKOHOMEPHOCTH;
- MIPUBOJIUTH MPUMEPHI / HAXOIUTh HH(OPMALIMIO O PUMEPAX MPAKTUUYECKOTO MUCOIb30BaHUS (PU3HUECKUX
3HAHMW B TOBCEJHEBHOW JXM3HM JUIsl oOecreueHus 0Oe30MacHOCTH Mpu oOpamieHuH ¢ mnpudopamu U
TEXHUYECKUMHU YCTPONCTBAMU, COXpAHEHUS 3/I0pPOBbS U COOJIOJEHHS] HOPM SKOJIOTMYECKOTO MOBEIEHUS B
OKpYKarollen cpere;
- coOMoIaTh MpaBUiia TEXHUKU O€301acCHOCTH MpH paboTe ¢ 1abopaTopHBIM 000pYIOBaHHUEM;
- OCYLIECTBJIAITh OTOOP MCTOYHMKOB HHPOpPMaUUM B ceTH VHTEpHET B COOTBETCTBUM C 3aJaHHBIM
ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOINUXCA 3HAHUW M IYTEM CPAaBHEHHs DPA3IHMYHBIX HCTOYHUKOB
BBIIENIATh HH(POPMALIUIO, KOTOPAs SIBJIAETCS IPOTUBOPEUNBON MIIM MOXKET ObITh HEZIOCTOBEPHOI;
- HUCIIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHMi HaydyHO — MOMYJSPHYIO JHUTEpATypy (PU3HUECKOro
COJZIEP’KaHUs, CIIPABOYHBIE MaTEpHaJIbl, pecypchl ceTu MHTepHET; BilaaeTh NpUEMaMHu KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHMOPMALIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
- CO3/1aBaTh COOCTBEHHbIC KpaTKHE NMUCbMEHHBbIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2 — 3 HCTOYHHUKOB
uHbopMaluy (PU3MUECKOrO COAEp)KaHUS, B TOM YHUCIE IyOJWYHO [JelaThb KpaTKue cOOOIIEeHUs o
pe3yibTarax HPOEKTOB WM YYEOHBIX HCCIEIOBaHWM; IPU 3TOM I'PAaMOTHO MCIOJIb30BaTh W3y4EHHbIN
NOHATUHHBIN anmnapat Kypca (PU3MKH, COIIPOBOKIATH BBICTYIUIEHUE NPE3EeHTALNEH;
- IpU BBINOJHEHUM YYEOHBIX IPOEKTOB M MCCIEAOBAHUI paclpenesiarth OO0sI3aHHOCTH B Tpylie B
COOTBETCTBUU C IIOCTABJICHHBIMHU 3aJadaMH, CJICAWTH 3a BBIINOJHEHUEM IUIAaHA JCHCTBUH, aJIE€KBATHO
OLICHMBaTb COOCTBEHHBIM BKJIQJA B  JESATENbHOCTb IPYIIBI; BBICTPAUBATh KOMMYHHMKATHBHOE
B3aUMO/JICHICTBUE, YUUTHIBAsI MHEHUE OKPYKAIOILIHX.

Ilpeomemmnwvie pesynomamul usyuenua Kypca puzuku 8 Knacca:

[IpenmeTHble pe3ysbTaThl JOJKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y O0YYAIOLIUXCS YMEHHIA:

- UICII0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBMKEHUE aTOMOB U MOJIEKYJI, arperaTHble
COCTOSIHMSI BEILECTBA, KPUCTAJUIMYECKHE M aMOp(QHbIE Teja, HACHILEHHBIH M HEHACHIEHHBIH THap,
BJIQXKHOCTh BO3/yXa; TeMIeparypa, BHYTPEHHSS OJHEprus, TEIJIOBOM JBUraTellb; 3JIEMEHTAPHBIN
AIEKTPUYECKUI 3apsifl, IEKTPUUECKOE II0JIE, IPOBOJHUKU M AMIJIEKTPUKH, MOCTOSIHHBIN AJIEKTPUYECKUN
TOK, MarHUTHOE II0JIE;

- pasnuuaTh sBJCHUS (TEIJIOBOE pacIIMpeHue /ckaTtue, Tersonepeaaya, TeIUIOBOe paBHOBECHE,
CMauyuBaHHe, KalWUIApHbIE SBJCHUS, HCHApeHHe, KOHJEHCAUs, IUIABJICHUE, KpHCTaLIM3aIMs
(oTBepaeBaHME), KHUIIEHUE, TeIulonepenada (TEIUIONPOBOJHOCTb, KOHBEKIUS, W3IYUYEHHUE); IJIEKTPHU3aLHs
Te€J, B3aUMOJEHCTBUE 3apsAA0B, NEHCTBHUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKaHHE, B3aUMOJIECHCTBUE
MarHMTOB, JEHCTBHE MArHUTHOTO MOJISl HA MIPOBOJHHUK C TOKOM) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIUX JaHHOE (PrU3HUYECcKOe SBICHUE;

- pacro3HaBaTh NPOSIBICHUE H3YYCHHBIX (U3NUECKUX SBICHHH B OKPYXKAIOLIEM MHpE, B TOM YHCIeE
¢u3nyeckue SBJICHUS B NPUPOJE: IMOBEPXHOCTHOE HATSDKEHHE M KalMWULIPHBIE SBJICHUS B MPUPOJE,
KpHUCTaIBl B mpupoje, u3inyueHne CoiHIla, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEera, JJIEKTPHYECKHE SBJIEHUS B arMmocdepe, HIEKTPUYECTBO JKHUBBIX OPIraHU3MOB;



MarHuTHOE moJie 3eMid, Apeiid MOIIOCOB, POJIb MArHUTHOTO TOJIS JJIS )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE;
IIPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 33aJauy B y4eOHYIO, BBIACIATH CYLIECTBEHHBIE CBOMCTBA /MPU3HAKU
(bU3NUECKUX SBICHUIA;

- XapaKTepu30BaTh CBOMCTBA Tel, (PM3NYECKUE SIBICHUS U MPOLIECCHI, UCHOJb3YS OCHOBHBIC IMOJIOXKECHUS
MOJIEKYJISIPHO — KHHETUYECKOM TEOpHUM CTPOEHMSI BEUIECTBA, IPHUHLMII CYNEpHO3UIUM Iosel (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma Juid ydacTka 1enu, 3akoH JLxoynsa — Jlenua,
3aKOH COXpaHEHHWs SHEPIHU; MPHU ITOM JIaBaTh CIOBECHYIO (DOPMYTHpPOBKY 3aKOHA M 3aIlMCBIBATH €r0
MaTeMaTH4eCKOE BbIPAKECHUE;

- OOBSICHATH (PU3MUECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YWCJIC U B KOHTEKCTE CUTYallUH NMPAKTHKO —
OpPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUYMHHO — CIIEACTBEHHBIE CBS3H, CTPOUTH O00BsCHEHHE U3 1 — 2
JIOTUYECKUX LIAaroB C ONopoi Ha 1 — 2 n3ydyeHHBIX CBOMCTBA (U3NUYECKUX SIBICHUM, PU3NYECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

- pacro3HaBaTh MpPOOJIEMBI, KOTOPHIE MOYKHO PEIIMTh MPU MNOMOIIM (PU3UYECKHX METOJOB; HCIOJIb3YS
ONMCAHNE HCCIIEOBAaHMs, BBIACIATh MPOBEPSIEMOE NPEIOJIOKEHNE, OLEHUBATh NMPABUIBHOCTH IMOPSIKA
MIPOBEJICHUS UCCIIEIOBAHMUS, JIENIaTh BBIBOIBI;

- pewaTh pacuéTHbIe 3a/1a4u B 2 — 3 EeNCTBUS, UCIOJIB3Ys 3aKOHBI U (hOPMYJIBI, CBS3bIBAIOLIUE (hHU3HUECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3aJayd 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTATOK
TAHHBIX JUIS PEIleHus 3aJjauu, BIOMpaTh 3aKOHBI M POPMYIIbI, HEOOXOAUMBIE JUIsl €€ pellieHus, IPOBOIUTh
pacuéThl U CpaBHUBATH MOJIYYEHHOE 3HaUeHHE (PU3NMUECKON BEIMUMHBI C M3BECTHBIMU JaHHBIMU;

- pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIMTh MPU MOMOIIM (UIUYECKHX METOJOB; HCIOJIB3YS
ONMCAHUE HCCIIEAOBAaHMS, BBLACIATH MPOBEPSIiEMOE MPEIOJ0KEHUE, OLEHHWBATh IPABHILHOCTH MOPSJIKA
MIPOBEJIEHUS UCCIIEIOBAHMUS, JIENIaTh BBIBO/IBI;

- TMPOBOJIUTH OIBITHI O HAOIIOJEHHUIO GU3NYECKUX ABJICHUN WM (PU3MUYECKUX CBOWCTB TeN (KalWUIspHbIE
SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3yXa OT ero o0bEMa, TeMIepaTyphl; CKOPOCTHU MpoIiecca OCThIBAaHUS /
HarpeBaHMs MpHU M3IyYCHUM OT LBETa M3JIydalrolled / MOrJoLarolell NOBEPXHOCTH; CKOPOCTh UCHAPEHMUS
BOJBI OT TEMIIEPATYPbl >KUIKOCTU M IUIOMAAU €€ TMOBEPXHOCTH; IEKTpHU3alMs Ted U B3aUMOJCHCTBHUE
NIEKTPUUYECKUX 3apsAA0B; B3aUMOJECWCTBUE MOCTOSIHHBIX MAarHuMTOB, BHM3YyaJM3allusl MAarHUTHBIX IOJIEH
MOCTOSIHHBIX MAarHuTOB; JAEHCTBHS MarHUTHOTO IOJIS HAa IPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA dJIEKTPOJBUIATENsl IOCTOSIHHOTO TOKa): (OpPMYIMPOBATh IPOBEpSEMbIE IMPEANOJIOKECHMUS,
coOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000pYIOBaHMS; OINUCBHIBATh XOJA OMNBITA U (OPMYIUPOBATH
BBIBO/IbI;

- BBIIOJHATH HpPSAMblE H3MEPEHUS TEMIIEPATyphbl, OTHOCUTEIBHOW BIAXKHOCTH BO3[yXa, CHJBI TOKa,
HaMpsOKEHHUs C UCMOJIb30BAHUEM aHAJIOTOBBIX NMPUOOPOB M JATUYUKOB (PU3NYECKUX BEIMYMH; CPAaBHUBATb
pe3ybTaThl U3MEPEHUH C YUETOM 3aJJaHHOM aOCOJIFOTHONW NOTPELIHOCTH;

- NMPOBOJMUTH UCCIEI0BAHUE 3aBHUCHUMOCTU OJHOM (M3UYECKON BEJIMYMHBI OT JAPYTOM C MCIIOJIb30BaHHEM
IpPSIMBIX HM3MEpPEHUH (3aBUCHUMOCTb CONPOTUBIICHUS IMPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAN IMOIEPEYHOrOo
CEUEHMsI U YJEeJIBbHOIO CONPOTUBIICHHUS BEILECTBA IIPOBOJIHUKA; CUJIBI TOKA, UAYLIETO0 Yepe3 MPOBOJHUK, OT
HanpsDKeHUs Ha MPOBOJHMKE, MCCIECJOBAaHUE IOCIEIOBATEIbHOTO M MapajuIeIbHOTO COEAMHEHUH
IIPOBOJIHUKOB): IJIJAHUPOBATh HCCIEIOBaHHE, COOMpaTh YCTAHOBKY M BBINOJHATh H3MEpPEHMs, Clenys
IIPEUI0KEHHOMY IIaHy, (PUKCHPOBATh pe3yiIbTaThl NOJYYEHHOW 3aBUCHMOCTH B BUJE TaOIUI] U rpauKOB,
Jie7IaTh BBIBOJIBI IO PE3YJIbTAaTaM UCCIIe0BaHUS;

- TIPOBOJUTH KOCBEHHbIE H3MEpEeHHs (U3NYECKUX BeIMUYUH (yIelabHass TEIUIOEMKOCTh BEIECTBa,
COINPOTHUBJIEHUE IPOBOJHUKA, PabOTa M MOIIHOCTb 3JIEKTPUUYECKOr0 TOKa): IUIAHUPOBATh H3MEPEHMS,
coOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEIysl NMPEAI0KEHHON WHCTPYKLUUHU, U BBIYUCIATH 3HAUYEHHUE
BEJINYMHBI;

- coOIr0/1aTh MpaBUJIa TEXHUKHM 0€301acCHOCTH NpH padoTe ¢ 1ab0paTOPHBIM 000PYI0OBaHHEM;

- XapaKTepH30BaTh MPUHILIMIIBI AEHCTBHUS U3YYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOICTB ¢ ONOPOM Ha UX
onucaHus (B TOM 4YHCIE: CHCTeMa OTOIUIEHHS JOMOB, THUTPOMETp, MapoBas TypOuHa, aMIepMmerp,
BOJIbTMETP, CUYETYMK DJICKTPUUYECKON DSHEPruM, 3IIEKTPOOCBETUTENIbHbIE MPUOOPHI, HarpeBaTelbHbIE
ANIEKTPONIPUOOPB!  (MIPUMEPBI), DICKTPUUYECKUE TNPEAOXPAHUTENN; SJIEKTPOMATrHUT, JIIEKTPOIBUraTeh
MIOCTOSIHHOTO TOKa), MCHOJb3Yys 3HAHHUA O CBOMCTBAX (PU3MUECKUX SIBICHUH UM HEOOXOAUMBIE (U3HMUECKHE
3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPHUTEIbHbIE TPHOOPHI MO CXeMaM M CXeMaTHYHBIM
pUCYHKaM (3KHJKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUraTelb BHYTPEHHETO CTOpaHUs,
3JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI AEKTPUUECKHX LIeTIeH C MMOCIe10BaTeNbHBIM U apalIeIbHbIM



COCJIMHEHUEM SJIEMEHTOB, pa3jinyasi yCJIOBHBIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUYECKHX IICTICH;

- IIPUBOJIUTH MIPUMEPHI / HAXOAUTH UH(OPMAIIHIO O MPUMEPaX MPAKTHYECKOTO MCIIOJIb30BAaHUS (PU3UUECKIX

3HaHUH B TIOBCEIHEBHOW XHM3HHM JuIa oOecrieuyeHHs Oe30MacHOCTH Npu oOpalleHuu c npudopamu H

TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOJICHHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B

OKpYKarollen cpele;

- OCYILECTBIISATh MOUCK WH(pOpMAUU (PU3MUECKOTO COAEpKaHus B ceTh MHTEpHET, Ha OCHOBE MMEIOIUXCS

3HaHUH M TMYTEM CpPaBHEHHS JIOTIOJIHUTEIBHBIX MCTOYHHKOB BBIACISATH MH(POPMALMIO, KOTOpas SBISETCS

IIPOTUBOPEYUBOM UIIM MOXKET ObITh HEJOCTOBEPHOIA;

- WCIIOJIb30BaTh TPU BBINMOJHEHUH YYEOHBIX 3aJlaHWil HAy4YHO — MOMYJSIPHYIO JHTEPATypy (PHU3HUECKOTO

COJIep’KaHusl, CIIPAaBOYHbIE MaTepHalibl, pecypchl ceT VHTepHeT; BIaaeTh NpUéMaMU KOHCIEKTUPOBAHUS

TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUHN U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

- co3JmaBaTh COOCTBEHHBIE NHMCHMEHHBIE M KpaTKWE YCTHBIE COOOHmIeHHs, 0000mas wuH(pOpMaALUIO U3

HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOIO COJAEP)KaHMS, B TOM 4YHCIE NMYOJIMYHO NPECTABIATH PE3yIbTaThl

MIPOEKTHOM WJIM UCCIIEOBATENbCKON NIE€ATENbHOCTH; NpPU STOM TIPAaMOTHO HCHOJIb30BaTh H3YUEHHBIN

MOHATUIHBIN anmapaT Kypca pU3UKH, COMPOBOXKIATh BHICTYIUIEHHUE TPE3EHTALUEH;

- TpU BBIIOJHEHUU YYEOHBIX MPOEKTOB M UCCIEAOBAaHUM (U3NYECKUX MPOILIECCOB paclpeaeisaTh

00513aHHOCTU B TPYIIE B COOTBETCTBUU C IMOCTABJIEHHBIMM 33JayaMH, CIE€IUTHh 3a BBIIOJHEHUEM IUIaHA

NEUCTBUIM M KOPPEKTUpPOBAaTh €ro, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIN BKIJIAJ B JAEATEIbHOCTH T'PYIIIbL;

BBICTPaNBaTh KOMMYHHUKATUBHOE B3aMOJIEHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peuiaTb KOH(PIUKTHI.
Ilpeomemmnvie pezynomamot uzyuenua Kypca uzuku 9 knacca:

[IpenMeTHbIEe pe3yabTaThl JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUN:
- WCMOJIb30BaTh MOHATHUS: CHUCTEMa OTCY€Ta, MaTepuaibHas TOYKAa, TPAEKTOPHUS, OTHOCHUTEIbHOCTb
MEXaHUYECKOTO JBWXKEHUs, aAepopmanust (ympyras, IUIacTHYECKas), TPEHHE, IEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh U MEpPerpy3kH; LEHTP TSKECTH; aOCOJIIOTHO TBEPAOE TEJ0, LEHTP TIKECTH
TBEPIOTO Tejla, PABHOBECHE; MEXaHMYECKHE KoJeOaHUs W BOJIHBIL, 3BYK, MH(pa3ByK U YJIbTPa3BYK;
JIEKTPOMArHUTHBIE BOJIHBI, LIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIBHO30PKOCTH,
CIEKTPBI UCITYCKaHMsI U MOTJIOIIEHUS; alnb(a -, 0eTa - ¥ raMMa — U3JIy4eHUs], U30TOIIb, iZepHast SHEPreTUKa;
- pa3znuuaTh SBJIEHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE NPSAMOJMHENHOE IBUKEHUE, PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE [JBW)KEHUE, CBOOOJHOE TMajJieHuEe TeJl, PAaBHOMEPHOE [BW)KEHHUE 110 OKPYKHOCTH,
B3aMMO/ICHCTBUE TeJN, PEAKTUBHOE ABIKECHME, KOJeOaTeIbHOE IBIM)KEHHE (3aTyXalolUe U BBIHYKJCHHBIE
KonebaHUs), PpEe30HAHC, BOJHOBOE JBWXKEHHME, OTPaXXCHHE 3BYyKa, DSJEKTPOMAarHUTHas HHIYKLUS,
IPSIMOJIMHENHOE PACIPOCTPAaHEHHE, OTPAKEHUE M IIPEJIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE OTpa)KeHHe
CBETa, pa3joKeHue Oenoro cBera B CHEKTP U CIIOKEHUE CIEKTPAJIbHBIX I[BETOB, €CTECTBEHHAs
pallMOaKTUBHOCTh, BO3HUKHOBEHUE JIMHEHYATOrO CIEKTPAa M3JIy4eHMs) [0 OMHUCAHMIO MX XapaKTePHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;
- pacro3HaBaTh INPOSIBICHHE H3YyYEHHBIX (PU3MUECKUX SIBJIEHUM B OKpyXarooleMmM Mupe (B TOM YHUCIE
¢u3nyeckue ABICHUS B IPUPOJE: IPUIUBBI U OTIIUBBL, JBIKEeHHUE M1aHeT COJTHEUHOW CUCTEMBI, PEaKTUBHOE
JIBMDKEHUE KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMHU, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 5X0, LBETa TeJl, ONTHYECKUE SBJICHUA B MpUpoje, OHOJIOrMYecKoe JelcTBHE BHUAMMOTIO,
yIbTPaHOJIETOBOTO M PEHTTCHOBCKOTO W3IYy4E€HUM; €CTECTBEHHBIM PaaMOaKTUBHBIA (OH, KOCMHYECKHE
Jy4d, PaTMOAaKTUBHOE H3JIydeHHUE NPUPOJHBIX MUHEpAIOB; JACHCTBUE paJMOAKTUBHBIX HU3Iy4YeHHH Ha
OpraHu3M 4YeJOBeKa), IPH 3TOM IEepeBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIACIATh CYLIECTBEHHbIE
CBOMCTBA / MPU3HAKK (PU3MUECKUX SIBICHUM;
- OIIMCBhIBaTh N3yYEHHbIE CBOMCTBA TNl M (PU3MUYECKHE SABICHUS, UCTIONb3Ysl (PU3HUECKUe BETUUMHBI (CpeHss
U MIHOBEHHAs CKOpPOCTH Tejla TP HEPAaBHOMEPHOM JIBWKEHUH, YCKOPEHHE, NIEPEMEIEHUE, TyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHS, CHJIa YIPYroCTH, CHJa TSDKECTH, YCKOpPEHHEe CBOOOIHOTO TMaJieHHs, Bec Tena,
UMIYJIbC Tela, UMIYJIbC CHJIbI, MEXaHW4eckas paboTa M MOIIHOCTh, MOTEHIMAaJbHAs SHEpPrus Teia,
MIOJHATOTO HaJl IOBEPXHOCTBIO 3€MJIM, OTCHIMAIbHAS SHEPTUS CKATOW MPYKUHBI, KHHETUUECKAsl DHEPTHUs,
MOJIHAsE MEXaHUYEeCKasi SHeprus, MepHoj U 4acToTa KosjeOaHWi, AJMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, IIOKA3aTeNlb IPEJIOMIIEHUS CpElbl); IpPHU ONMCAHWM IPAaBUIBHO TPaKTOBATh
¢u3nUecKuil CMBICT UCHOJIb3YyEMBIX BEJIWYMH, 0003HAUYEHUS U €IUHMIBI (PU3UUECKUX BEJIMYMH, HAXOAUTh
(dopMynbl, CBS3BIBAIOLINE JAHHYIO (U3WYECKYIO0 BEIMYMHY C APYTMMH BEIMYMHAMHU, CTPOUTH TIpaduKu
M3YyUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEUUNH;
- XapakTepu30BaTh CBOICTBa Tel, (U3MYECKHE SBJICHUS M MPOILECCHl, HCIOJb3Ys 3aKOH COXpaHEHHUs
SHEPruH, 3aKOH BCEMUPHOIO TATOTEHUS, NPUHLUI CYNEPHO3ULUH CHJI, IPUHLUN OTHOCUTEIBLHOCTH



lanunes;, 3akonsl HbIOTOHA, 3aKOH COXpAaHEHUs HUMITYJbCa, 3aKOHBI OTPAKEHUS M MPEJIOMIICHHUS CBETa,
3aKOHBI COXPAHEHUS 3apsI0BOr0 U MAaCCOBOTO YMCEN MPHU SAACPHBIX PEAKIUAX; IPH 3TOM JIaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

- OOBSICHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJN, B TOM YWCJIE U B KOHTEKCTE CUTYyallUH NMPAKTHKO —
OpPUEHTUPOBAHHOTO XapaKkTepa: BBISBIATH MPUYMHHO — CIICACTBEHHBIE CBSA3U, CTPOUTH O0OBCHEHHE U3 2 — 3
JIOTMYECKUX IIaroB ¢ OMOPoi Ha 2 — 3 M3y4YEHHBIX CBOWCTBA (PM3MUECKUX SBICHHM, (PU3NUECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEM;

- pematb pacuéTHBIC 3a7a4¥, UCTIOJB3YS 3aKOHBI M ()OPMYIIbI, CBS3BIBAIOIINE (PU3MUYECKHE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 33U 3alMChIBATh KPATKOE YCIOBHE, BBISIBIISATH HEMOCTAIOUINE HITH U30BITOYHbIC
JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOUMBIE IS PEHICHUS, TPOBOIUTH PACUETHI M OLICHUBATH
PEATMCTUYHOCTD MOJyYCHHOTO 3HaUCHHS (PH3HMUECKON BETMUNHEI;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU HOMOIIM (U3UUYECKUX METOJIOB; HCIIONIB3YS
OTMCAaHWE WCCIENOBAHUS, BBIIENIATH IPOBEPSEMOE IPEAINONIOKEHNE, OIEHUBATh MPAaBUIBHOCTD TOPSIKA
MIPOBEICHUS MCCIIEIOBAHNS, IENaTh BBIBOIbI, MHTEPIIPETHUPOBATH PE3yNIbTaThl HAOIIOICHHUI U OTIBITOB;

- MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBICHUW WIM (PU3MUECKHUX CBOMCTB Ten (M3ydyeHHUE
BTOpOTO 3aKoHa HbIOTOHA, 3aKOHA COXpaHEHWs SHEPrHH; 3aBUCHMOCTHU IMEpHOJa KOoJeOaHHW MPYKHUHHOTO
MasiTHUKAa OT MAacChl TPy3a M JKECTKOCTH TPYXKHHBI U HE3aBHCHUMOCTh OT aMIUIUTYAbI MaJbIX KOJICOaHUI,
MPSIMOJIMHEHHOE pacIpOCTpaHEHHE CBETa, PA3JIOKEHHE OeNoro CBeTa B CIEKTP; HM3y4YeHHE CBOMCTB
M300pakKeHUsT B TUIOCKOM 3€pKajie U CBOWCTB M300paKeHHS TIPEeIMETa B COOMpAIONICH JIMH3e; HaOII0IeHe
CIUTOITHBIX M JIMHEWYAThIX CHEKTPOB U3IYYEHHS): CAMOCTOSTENIFHO COOMPATh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pYAOBaHUS; OMUCHIBATH X0 OTIBITA U €r0 PE3YIbTAThI, (POPMYIUPOBATH BHIBOIHI;

- MPOBOJIUTH NPH HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHHIA, ONPEIETIsisl CpeiHee 3HAYCHNE M3MEepsIieMOi
BEITMYMHBI ((POKYCHOE paccTOsiHHME coOuparouieil JIMH3bI); 0OOCHOBBIBaTH BBIOOp crocoba u3mepeHus /
M3MEPHUTEIIBHOTO MPUO0Pa;

- TPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEJIUYMH C HUCIOJIb30BAHUEM MPSMBIX U3MEPEHUIl
(3aBUCHMOCTh IyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBIKEHHHM O€3 HadaJbHON CKOPOCTH; MepHoaa
KoJIe0aHUH MaTeMaTH4YEeCKOr0 MasiTHUKA OT AJUHBI HUTH; 3aBUCUMOCTH yIJIa OTPaXXEHUs OT yIiia NaJeHHs):
IUIAHUPOBaTh  UCCIENOBAaHHE, CaMOCTOSTENbHO COOMpAaTh YCTAaHOBKY, (PUKCHPOBAaTh  pe3yJbTAThI
MOJIydEHHON 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHUAE Tabmul ¥ TIpaduKoB, AeiaTb BBIBOJBI II0
pe3yibTaTaM MCCIeOBaHHUS;

- IPOBOJUTH KOCBEHHbIE M3MEpEHHs (PU3NYECKUX BEIMUYUH (CpEAHsAs CKOPOCTh U YCKOpPEHHE Tena IpH
PaBHOYCKOPEHHOM [BIJKEHUH, YCKOPEHHE CBOOOJHOTO MafeHUs, KECTKOCTh MPYKHUHBI, KOAPPHULHEHT
TPEHHUsI CKOJIbKEHHsI, MEXaHWYecKas paboTa U MOIIHOCTb, YAaCTOTA M NEpUOJ] KoleOaHUH MaTeMaTH4eCKOro
U TIPYKUHHOTO MAasTHHKOB, ONTHYECKasl CHja COOMpAIOIIEH JMH3bI, PaJUOaKTUBHBIA (OH): IIAHUPOBATH
U3MEPEHUs; cOOUPaTh SKCIEPUMEHTAIbHYI YCTAHOBKY M BBINOJIHATh M3MEPEHUS, CIEys MPeUI0KEHHOM
MHCTPYKLIMU; BBIUUCIATh 3HAUEHUE BEIMYMHBl M AHAJIM3MPOBATH IOJYYEHHBIE DPE3YJbTaThl C Y4ETOM
3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;

- pa3nu4aTh OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DU3MUECKUX MOJEJeil: MaTepualbHas TOYKa, aOCOIIOTHO
TBEPJIOE TEJO, TOYCUHBIH MCTOUYHUK CBETa, JIyd, TOHKas JIMH3A, [JIAHETapHas MOJENIb aToMa, HYKJIOHHas
MO/IeJIb aTOMHOTI'O S7pa;

- XapaKTepH30BaTh MPUHIMIILI ASHCTBHS U3YUEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOH Ha uX
ONnUCcaHUs (B TOM YHUCIIE: CIIUOMETP, NaTUUKU HOJIOKEHHUS, PACCTOSHUSL U YCKOPEHUS, paKeTa, 3X0JI0T, OUKH,
NEPUCKOII, (hOTOAIMAPAT, ONTUIECKUE CBETOBO/IbI, CIIEKTPOCKOII, J03UMETp, Kamepa Buibcona), ucnons3ys
3HaHUS O CBOMCTBaX (PM3UYECKUX SABJICHUN U HEOOXOAUMBIE (Pr3HUYECKHE 3aKOHOMEPHOCTH;

- coOIr0/1aTh MpaBUIIa TEXHUKH 0€301acCHOCTH NpH padoTe ¢ 1ab0paTOPHBIM 000PYI0OBaHHEM;

- UCIOJIb30BaTh CXEMbl U CXEMAaTHYECKHUE PUCYHKH H3YyYEHHBIX TEXHHYECKUX YCTPOMNCTB, U3MEPUTEIbHBIX
npuOOPOB U TEXHOJOTMYECKHX IPOLIECCOB IMPU PEUIEHUH Y4eOHO — MPaKTHUYECKUX 3ajay; ONTHYECKUE
CXEMBI JJIs IOCTPOEHUS N300paKeHNUH B INIOCKOM 3epKajie U coOMuparolei JIMH3e;

- IIPUBOJIUTH MPUMEPHI / HAXOAUTH HH(POPMALIMIO O MPUMEpax MPAKTUYECKOTO MCIIOJIb30BaHUs (HU3MUECKUX
3HaHUN B TOBCEIHEBHOW XHM3HHM JuId oOecrieyeHHs O€30MacHOCTH Npu OOpalleHuu c npudopamu H
TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/I0POBbS U COONIOJICHHUSI HOPM SKOJIOTUYECKOTO TOBEACHUS B
OKpYKarollen cpene;

- OCYIIECTBJIATH MOMCK HH(popManuu (U3NYecKoro cojepxkaHusi B ceTh VIHTepHET, caMOCTOSTEIbHO
(bopMynupys MOMCKOBBIN 3aIIPOC, HAXOAUTh IYTH ONPEAETICHUs JOCTOBEPHOCTU NOTYYeHHOW HHPOPMALIUU
Ha OCHOBE UMEIOIINXCS 3HAHUN U IOTIOJIHUTENbHBIX HUCTOYHHUKOB;



- HCIIOJIb30BaTh TPHU BBINOJHEHUM YUEOHBIX 3aJaHWil HAy4YHO — MOMYJSIPHYIO JHUTEPaTypy (PU3HUECKOTO
COJIepKaHUs, CIPABOYHBIE MAaTEpHUAIIbl, pecypchl ceTh VHTepHeT; BaaaeTh NPUEMAMHU KOHCIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHus HH(POPMAIIUH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

- co3laBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIE COOOILICHHMS Ha OCHOBE MH(OPMALUU U3 HECKOJIbKUX
UCTOYHHUKOB (PU3UYECKOTO COJACpXKAHUA, MYOIMYHO TPEACTABIATH PEe3yAbTaThl MPOCKTHON WM
HCCIIEA0BATENIBCKON EATEIbHOCTH; IIPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh U3YYECHHBIM NOHATUHHBIM anmapar
U3y4aeMoro pasjena (PU3MKM M CONpPOBOXKIATH BBICTYIUICHHE IPE3€HTalMeld C Y4€TOM OCOOEHHOCTEH
ayIUTOPUHU CBEPCTHUKOB.

Boinycknuk ocno6noil wikonvl nayuumcesa:

- coomoaTh nmpaBuia Th u oxpaHsl Tpyaa mpu padoTe ¢ yaeOHBIM U 1a00PaTOPHBIM 000PYIOBAHHEM;
- TOHMMATh CMBICI OCHOBHBIX (DM3MUYECKMX TEPMHUHOB: (u3nyeckoe Teno, (U3NIECKoe SBICHUE,
(dbusnueckas BeIMYUHA, CIUHULII H3MEPEHUS;
- pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIN (PU3NIECKAX METOJIOB; aHAIM3HPOBATH
OTJICBHBIC ATAITBI POBEICHUS UCCIICOBAHNIA U UHTEPIIPETUPOBATH PE3YJIbTAThI HAOIIOICHUH U OIBITOB;
- CTaBUTh ONBITHI 10 HWCCICJAOBAHUIO (DHU3UYCCKUX SBJICHUH WM (PU3UYECKHX CBOMCTB Tell 0e3
WCTIONIb30BAHUS TPSMBIX HM3MEpPEHUH; Tpu dSTOM (QopMyaupoBaTh IMpobiemy/3agady ydeOHOTO
OKCTIEPUMEHTa; COOMpaTh YCTAHOBKY W3 TPEJIOKEHHOTO O0O0OpYIOBaHHSA; MPOBOJUTH OIBIT U
(hopMyITUPOBATH BHIBOJIBI.
Ilpumeyanue. Tlpum mnpoBeneHUH UCCIeAOBaHUA (PU3MUECKUX SIBICHUM W3MEpUTENIbHbIE MPUOOPHI
WCIIOJIB3YIOTCS JIUIIb KaK JATYAKH W3MEPeHHsS (PU3NYCCKUX BEIWYMH. 3alUCH TIOKa3aHWUH TPSIMBIX
M3MEPEHUH B 3TOM clTydae He TpeOyeTcs.
- IIOHUMATh POJIb SKCIIEPUMEHTA B TIOJYICHHH HAYIHON MH(POPMAITUH;
- TMPOBOJMTH TPSMbIE M3MEPEeHUs (HU3MUYECKUX BEIMYHMH: BPEMs, PAcCTOSIHHE, Macca Tella, 00beM, Chia,
TemIepaTypa, arMocepHoe JaBJIeHUE, BIAKHOCTh BO3/IyXa, HANPsHKEHUE, CHIIa TOKA, paJuallioHHBINH GoH
(C MCIOIB30BaHUEM JO3UMETpPA); MPH STOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHUS M UCIOJIb30BaTh
MPOCTEUIIINE METOAbI OLIEHKU MOTPEITHOCTEN U3MEPEHU.
Ipumeuanue. JIro0as yueOHast mporpaMMa JI0JIKHa 0OecrieunBaTh OBJIa/IeHUE MPSMbIMU U3MEPEHUSIMU BCEX
MEPEYUCIICHHBIX (PU3UUECKUX BETUYHH.
- TPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKNX BEJIUYHUH C HCIOJIb30BAHUEM MPSIMBIX MU3MEPEHUM:
IIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3YNIbTAThl MOJYYEHHOW 3aBUCUMOCTU (PU3HMUECKUX
BEJIMYMH B BUJIE TaONHIl U TpaduKOB, JAeNaTh BBIBOABI IO PE3yIbTaTaM UCCIIeI0BaHUS;
- TIPOBOJUTH KOCBEHHbIE H3MepeHHs] (U3NYECKUX BEJIIMYMH: NpPU BBIIOJHEHUU H3MEPEHHI coOHpaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEAYs MPEAT0KEHHON MHCTPYKIUH, BBIUUCISATh 3HAaYCHHE BEJIMYMHBI U
aHAJIM3UPOBATH MOJTYUYCHHBIE PE3YJIbTAThl C YUETOM 33JaHHON TOYHOCTH U3MEPEHU;
- aHAJIM3UPOBATh CHUTYAIlMM MPAKTHKO-OPHEHTUPOBAHHOTO XapakTepa, y3HaBaTb B HUX MPOSBICHHE
W3YYEHHBIX (DU3MUECKUX SBJICHUM WM 3aKOHOMEPHOCTEH M MPUMEHSITh HUMEIOIIMEcs 3HaHUS I HUX
00BACHEHMUS,
- MIOHUMAaTh MPUHIUIBI ACUCTBUS MAlIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB, YCIOBUSA UX 0€30MacHOro
WCI0JIb30BAaHUS B MTOBCEIHEBHOM JKU3HH;
- HUCHOJb30BaTh MpPH BBIMOJTHEHUH YYEOHBIX 3a/ad HAYYHO-TIOMYJSIPHYIO JUTEpaTypy O (GUIHYECKUX
SIBIICHUSX, CIIPABOYHBIE MaTepHalIbl, pecypchl IHTepHET.

BoinyckHuk nonyuum 603MO0MCHOCHIb HAYYUMBCA:

- 0CO3HaBaTh IICHHOCTb HAy4YHBIX MCCIEAOBaHUH, pOJIb (U3MKKM B PpACIIMPEHUH MpPEJCTaBICHUNH 00
OKPY’KaIOILIEM MUPE U €€ BKJIaJ B YIy4lIEHHE KaueCTBA KU3HU;

- HCIIOJIB30BaTh MpPHUEMBI MOCTPOEHHs (PU3MYECKHX MOJenel, moucka u (GOpMyIUPOBKH JOKa3aTelIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETHUECKUX BBIBOJOB HA OCHOBE SMIIMPUUYECKH YCTAaHOBJICHHBIX (DAKTOB;

- CpaBHHUBaTh TOYHOCTh U3MEPEHUs (U3NYECKUX BEIUYMH MO BEJIMYMHE MX OTHOCUTEIILHOW MOTPENIHOCTH
IIPU MIPOBEIECHUM NPSAMBIX U3MEPEHUH;

- CaMOCTOATENIHO TPOBOJUTH KOCBEHHBIE W3MEPEHUS W HCCIEeNOBaHUSA (PU3MUECKHX BEIHYUH C
HCIOJIb30BAHMUEM PA3JIMUHBIX CIOCOO0B M3MepeHHs (PU3NYECKUX BETUYNH, BBIOMPATh CPEICTBA U3MEPEHUS C
y4eToM HEeOO0XOJMMOW TOYHOCTH H3MEpEeHHH, 0OOCHOBBIBaTH BHIOOp crmoco0a HM3MEpeHHs, aJEeKBATHOTO
IIOCTABJIEHHOM 3a/1a4e, IPOBOJUTH OLIEHKY JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;

- BOCIPUHUMATh UHPOPMALIMIO (U3NUYECKOTO COAEPKAHMsI B HAYYHO-TIOMYJISIPHOM JIMTEpaType U CPeCTBAX
MaccoBOil MH(pOpMalUK, KPUTHUYECKU OLIEHUBATh MOJYYEHHYIO MH(OPMALNIO, aHATU3UPYS €€ COJepKaHHe
U IaHHBIE 00 UCTOYHHKE UH(OpMAIINH;



- co3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIC COOOIICHHS O (PHU3UYECKHX SIBICHUSX HAa OCHOBE
HECKOJIPKUX HMCTOYHMKOB HWH(OpPMAIUH, COMPOBOXKJIATh BBICTYIUICHHE MPE3CHTAIUCH, YIUTHIBAS
OCOOCHHOCTH ayIUTOPUH CBEPCTHHUKOB.

Mexanuueckue agnenus. Boinycknuk nayuumcsa:
- pacro3HaBaTh MEXaHWYECKUE SBICHUS M OOBSCHATH HA OCHOBE MMCIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA
WU YCJOBHUS MPOTEKAHUS ATUX SBJICHHUI: paBHOMEPHOE M HEPABHOMEPHOE JBH)XEHHE, PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBH)KEHHE, OTHOCUTEIHHOCTh MEXAaHHMYECKOTO JBHXKEHHS, CBOOOIHOE
MaJieHue TeJ, PAaBHOMEPHOE [BIXKCHHE I0 OKPYKHOCTH, WHEPIUS, B3aUMOJICHCTBHUE TEJ, PEAKTHBHOE
JIBUKCHHE, TIepelava IaBJICHUS TBEPABIMU TellaMH, JKUIKOCTSIMH W Ta3aMH, aTMOC(EpHOE [aBJICHHE,
IJIJaBaHUE TEJ, PAaBHOBECHE TBEPJBIX TEJ, HMMEIOIIMX 3aKPEIJICHHYI0 OCh BpalleHUs, KoJeOaTelbHOe
JIBUKEHHE, PE30HAHC, BOJIHOBOE JBUKEHUE (3BYK);
- ONKCHIBATh U3yUCHHBIC CBOMCTBA TEJI U MEXaHHUYECKUE SBIICHUS, UCTIONB3YS PU3NICCKUE BEITHYNHBL: TYTh,
nepemMeInieHne, CKOpocTh, YCKOPEHHe, ePHoJI 00pallieHus, Macca Teja, IMIIOTHOCTh BEIIeCTBa, cuia (cuia
TSDKECTH, CHJIa YIOPYrOCTH, CHJIAa TPEHHUs), JaBJIEHUE, UMIIYJbC Tela, KUHETUYECKas DJHEprus,
MOTEHIMaIbHAsL SHEPTHsl, MeXaHnueckast paboTa, Mexanudeckast MourHocTh, KITJ] npu coBepiieHnn paboTh
C MCIOJIb30BAaHUEM IPOCTOTO MEXaHU3Ma, CHJIa TPEHUsI, aMIUIMTY/1a, TIEPUO U YacTOTa KOJeOaHuH, ITMHA
BOJIHBI M CKOPOCTh €€ pacnpoCTpaHEHHUs; MPH OMUCAHUHU TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
WCIIOJIb3YEMbIX BEJIUYHMH, WX O0003HAUYECHMs] W €IWHUIIBI U3MEPEHUs, HAXOJUTh (DOPMYIIbI, CBSI3BIBAIOIINE
JTaHHYIO (U3UYECKYI0 BETUYHHY C JPYTUMHU BEIMUYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NUECKOU BEIMUNHBI;
- aHAJM3WPOBATH CBOMCTBA TEJI, MEXAaHUYECKHE SIBJICHUS M IPOIECCHI, MCTOJIB3ysd (HU3UYECKUE 3aKOHBI:
3aKOH COXPAaHCHMsI SHEPTHUH, 3aKOH BCEMUPHOTO TATOTCHHS, MPHUHIUI CYMEPIIO3UIIMUA CUT (HAXO0XKICHUE
paBHoeicTBytomei cuibl), [, 11 u Il 3akonsr HetoTOHA, 3aK0H coOXpaHEHHUs UMITYJIbca, 3aKOH ['yka, 3aKoH
[Tackais, 3akoH ApXuMena; Py TOM pa3InyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U €TI0 MaTeMaTHUYECKOe
BBIpaKEHUE;
- pa3nuyaTh OCHOBHBIE MPU3HAKK M3YyYEHHBIX (U3MUYECKUX MOJENIeN: MaTepraibHas TOYKa, MHepLUUaIbHAs
CUCTEMa OTCUETa;
- pewmaTh 3aJayM, HCHOJb3yd (U3MUECKHe 3aKOHBbI (3aKOH COXPAHEHUS DSHEPruu, 3aKOH BCEMHUPHOTO
TATOTeHUs, NpuHIUI cyneprno3uunu cui, I, I1 u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOH
I'yka, 3akon Ilackams, 3akoH Apxumena) u (GopMmyibl, CBs3bIBarONIue (U3HMYECKHE BEITUYHUHBI (ITYTh,
CKOPOCTh, YCKOpEHHUE, Macca Tella, TNIOTHOCTh BEIleCTBa, CHUJIA, JaBJICHHE, UMITYJIbC Teja, KHHETHYeCcKas
SHeprusi, MOTEHIMAlIbHAs HHEprusi, MexaHuuyeckas paboTa, MexaHuueckas MmomHocTh, KIIJ mpoctoro
MEXaHH3Ma, CUJIa TPEHUSI CKOJIbKEHUs, K03()(PUIIMEHT TpeHus, aMIUIUTY/Ia, IEPUOJ U YacToTa KOJIeOaHUM,
JUIMHA BOJIHBI U CKOPOCTH €€ PaclpOCTpaHEHUs): Ha OCHOBE aHAJIM3a YCIOBUS 33/1a4Ml 3alHChIBATH KPAaTKOE
yCIIOBUE, BBIICNATh (U3NYECKUE BEIWYHHBI, 3aKOHBI M (OPMYIbI, HEOOXOTUMBIE IJIi €€ pelIeHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HAYeHUS (PU3HUECKON BEITMYUHBI.

Boinycknuk nonyuyum 603mMo0icHOCHb HAYUUMbCA:
- UCHOJB30BaTh 3HAHMS O MEXAaHUYECKHX SBJICHUAX B TOBCETHEBHOM JKM3HM i OOecreyeHus
0€30MacHOCTH Mpu oOpalleHruy ¢ MprudopaMu U TEXHUYECKUMH YCTPOUCTBAMH, IS COXPAHEHUS 3/I0POBBS U
COONIOACHUS HOPM OSKOJOTHMYECKOTO TOBEICHHMS B OKpYXKalolleil cpene; MNPUBOAUTH MPUMEpPHI
MPAKTUYECKOTO HCIOIb30BaHUS (PU3MUECKUX 3HAHUNW O MEXaHMYECKUX SIBICHUSAX U (PU3MYECKHX 3aKOHaX;
MpUMEpPbl  UCIHOJB30BaHUS BO300OHOBIISIEMBIX HMCTOYHMKOB JHEPrHH; HOKOJOTMYECKUX MOCIEACTBHIMA
UCCIIeIOBAaHUSI KOCMHYECKOTO TPOCTPAHCTB;
- pa3nuyarh TpPaHULBl MPUMEHUMOCTH (U3NYECKHMX 3aKOHOB, TOHMMAaTh BCEOOLIMII  XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPAaHEHUS MEXaHMYECKOW SHEPTuH, 3aKOH COXPAHEHHsS HMITYJbCa,
3aKOH BCEMHUPHOTO TATOTEHUS) M OTPAaHMYEHHOCTh HCIOJIb30BaHUSA YAaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);
- HAXO/UTh aJIEKBATHYIO TPEUIOKEHHON 3a/1aue PU3NUYECKYIO MOJIENb, pa3pemiaTh npobiaeMy Kak Ha OCHOBE
MMEIOIINXCA 3HAHUW 10 MEXaHUKE C HMCHOJb30BAaHMEM MATEMAaTUUYECKOrO amnmnapara, Tak ¥ MpH MOMOIIU
METO/IOB OLIEHKHU.

Tennoevie asnenun. Boinycknuk nayuumcesn:
- pacmo3HaBaTh TEIJIOBBIC SBJICHHS U OOBACHATH Ha 0aze MMEIOLIUXCS 3HAHWN OCHOBHBIE CBOWCTBA WU
YCIOBUS MPOTEKAHUS TUX SIBICHU: AUQPPy3usi, U3MEHEHHEe 00beMa Tell MPH HarpeBaHUH (OXJIaKICHUH),
OoJbIIast CKUMAEMOCTh Ta30B, Maylasg CKUMAEMOCTh KUAKOCTEH W TBEPHABIX TEN, TEIJIOBOE PaBHOBECHE,
WCIIapeHue, KOHACHCALMs, IUJIABJICHUE, KPUCTAUIM3ALMs, KHUIEHHE, BIIAXHOCTh BO3AyXa, pa3jIudyHbIC
CHoCo0BI Teronepeaaun (TeIIonpPOBOHOCTh, KOHBEKIIUS, U3TYUYCHUE), arperaTHbie COCTOSHUS BEIEeCTBA,



MOTJIONIEHUE PHEPTUH MPH UCTAPEHUU KUAKOCTH U BBIJICIICHUE €€ TPU KOHJICHCAIMH Tapa, 3aBUCUMOCTh
TEMIIEPATYPhI KUTICHUS OT AaBIICHUS;
- ONHUCHIBaTh M3YYCHHBIC CBOMCTBA TEI M TEIUIOBBIC SIBJICHHS, WCIONB3ysd (DU3MYECKHE BEITUYUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHUs, TEMIIepaTypa, yJelbHas TEIUIOEMKOCTh BEIIECTBA, yACIbHas
TEIJIOTa TUIABJICHUS, YHEJNbHAs TEIJIOTa MapooOpa3oBaHus, yelbHAas TEIUIOTa CrOpaHus TOIUIMBA,
KOO (UIIMEHT TMOJE3HOr0 JCWCTBHS TEIUIOBOTO JBUTATENS; IMPU ONMUCAHUHM MPABUIBHO TPAKTOBATh
(U3HYECKUH CMBICIT HCIIOJIB3YEMbIX BEIUYHMH, WX OOO3HAYCHHSI W CIAWHHIBI W3MEPCHHS, HaXOIUTh
(hopMyITbI, CBS3BIBAIONINE JAHHYIO (QU3NYECKYIO BEIMYMHY C JIPYTMMH BEIIMYWHAMH, BBIYUCIATH 3HAUCHUE
(U3HYECKON BEIIMYUHBL;
- pa3nU4aTh OCHOBHBIC MPU3HAKHA N3YYCHHBIX (PU3-MX MOJICIICH CTPOCHUS T'a30B, KHUIAKOCTEH M TBEPABIX TEIT,
- IIPUBOIUTH IPUMEPHI MMPAKTUIECKOTO UCTIOJIB30BaHUS (PU3HMUECKUX 3HAHHUH O TEIUIOBBIX SIBIICHUSX,
- pemiath 3agadd, WCHONB3ysd 3aKOH COXPAHCHHS OJHEPrud B TEIUIOBBIX Tpoleccax ©u  (HopMmyisl,
CBSI3BIBAIOINNE (DM3MYECKHUE BEIWYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEparypa, yIelbHAs TeIJIOEMKOCTh
BEIIECTBA, YAETbHAs TEIUIOTAa IUIABIICHUS, Y/ENbHAas TeIuioTa NapooOpa3oBaHWs, YAETbHAs TEIUIoTa
CTOpPaHUS TOTUTNBA, KOXPPHUIIMEHT MMOJIE3HOTO EHCTBHUS TEIJIOBOTO JBUTATEINS): HA OCHOBE aHAJIN3a YCIOBHSI
3aJlaud  3alKChIBATh KPATKOE YCJIOBHE, BBIICTATh (U3WYCCKUE BEIWYUHBI, 3aKOHBI U (OPMYJIBI,
HEOOXOJIUMBIC JIJISi €€ PEIICHUs, MPOBOJWTHh PACUYCTHl U OIECHUBATh PEATHHOCTH IMOJYYCHHOTO 3HAYCHHSI
(hbM3UYECKON BEITUYHNHBL;
- QaHAJIM3UPOBATh CBOWCTBA TEJI, TETUIOBBIC SIBJICHUS U MPOIIECCHI, HCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS aTOMHO-
MOJICKYJISIPHOTO YICHHSI O CTPOSHHH BEIIECTBA M 3aKOH COXPaHCHHS SHEPTHH.

Boinycknuk nosiyuum 603mM0i4CHOCHIb HAYUUMbCA:
- HCIIOJTH30BaTh 3HAHMS O TEIUIOBBIX SIBJICHHUSX B TIOBCETHEBHOM KU3HU I 00eCTieueHrs 0€30TIaCHOCTH ITPH
oOpaleHny ¢ IpuOOpaMu U TEXHUISCKUMH YCTPONUCTBAMU, JJIT COXPAHECHHUS 37I0POBBS M COOJTFOJICHUST HOPM
9KOJIOTHYECKOTO IOBEJCHHS B OKpYXKAIOMIEH cpejie; MPHUBOJIUTH MPUMEPHI AKOJOTHYSCKUX TOCIEICTBUN
paboThI ABUTATENEH BHYTPEHHETO CTOPAHUs, TETUIOBBIX M THIPOAIIEKTPOCTAHIIHIH;
- pa3nMyarth TPAHWIBl TPUMEHHUMOCTH (U3UYECKUX 3aKOHOB, TIOHUMATh BCEOOIMUI  XapakTep
dbyHIaMEHTANBHBIX (PU3MUECKHX 3aKOHOB (3aKOH COXpaHEHHWs JHEPrud B TEIUIOBBIX TIpoIlleccax) u
OTPaHUYEHHOCTH MCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;
- HaXOJIUTh aJICKBaTHYIO MPEITIOKEHHOH 3a7aue GU3NIECKYI0 MOJIEITb, pa3peliaTh IpoodaeMy Kak Ha OCHOBE
UMEIOIINXCS 3HAHUN O TEIUIOBBIX SIBJICHHUSAX C HCIOJH30BAHMEM MaTEMaTHYeCKOTO amnmapara, Tak H IMpH
MTOMOIIIA METOIOB OIICHKH.

dnekmpuueckue u mazHummble anenusn. Boinycknuxk nayuumces:
- pacrmo3HaBaTh 3JCKTPOMArHUTHBIC SIBJICHHS W OOBSICHATh HA OCHOBE WMEIOIIMXCS 3HAHWUH OCHOBHBIC
CBOWMCTBA WJIM YCIOBHUS TPOTCKAHWS 3TUX SIBICHHN: JJICKTPH3alMs TeJ, B3aHMMOJICHUCTBUE 3apsioB,
ANIEKTPUYECKHIA TOK U €ro JeHCTBUS (TEIUIOBOE, XUMHUYECKOE, MarHUTHOE), B3aMMOJICHCTBHE MAarHHUTOB,
AJIEKTPOMArHUTHAsE MHIYKIUS, JNCWCTBUE MArHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM M Ha JBMKYIIYHOCS
3apsSDKEHHYIO YacTHUIly, JCUCTBUE DJICKTPUYECKOTO IOJII HAa 3apsDKEHHYIO YacCTHILY, JICKTPOMAarHUTHBIC
BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA, OTPAYKECHHUE U MPEIIOMIICHHE CBETA, UCIICPCHUs CBETA;
- COCTaBIISITh CXEMbI DIIEKTPUYECKHX IICTIeH C TOCJIEAOBAaTeIbHBIM U TMapajUIeIbHBIM COCAMHEHUEM
AJIEMEHTOB, pa3jnyasi YCIOBHbIC 0003HAYCHHUS 3JIEMEHTOB AJICKTPUUYCCKHUX IENei (MCTOYHUK TOKA, KITHOY,
PE3UCTOP, PEOCTAT, JAMIIOYKa, aMIIEPMETP, BOJIBTMETP);
- HCIIOJIL30BATh ONTHUYEC. CXEMBI JIJIsl IIOCTPOCHUS N300paKEHUH B IIIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;
- ONKCHIBATh M3YYCHHBIC CBOWCTBA TEJ M AJICKTPOMATrHUTHBIC SBJICHUS, UCIIOJBb3Yysl (PU3UUCCKUEC BEITUUNHBI:
AIIEKTPUYECKHI 3aps], CUila TOKA, SIEKTPUUYECKOE HANPSDKEHUE, AIEKTPUIECKOe COTIPOTUBIICHUE, YIETbHOE
COMPOTHBIIEHUE BeIIecTBa, paboTa 3JIEKTPUUECKOTO TOJIs, MOIMHOCTh TOKa, (OKYCHOE pAcCTOSHHUE U
OTTUYECKAsi CWJIa JIMH3bI, CKOPOCTh D3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YacTOTa CBETa; MPHU
OTIMCAHWU BEPHO TPAKTOBATh (PU3MUECKHIl CMBICT HMCIOJNb3yEMbIX BEIMYUH, UX O00O3HAUEHUS W €IUHUIIBI
W3MEepeHus; HaXOAUTh (POPMYITbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUYUHY C IPYTUMH BEIUYHHAMH,
- QaHAJIM3UPOBATH CBOICTBA T, ANIEKTPOMArHUTHBIE SBJICHUS U MPOIIECCHI, UCTIONb3ys (PU3NIECKIE 3aKOHBI:
3aKOH COXPAaHEHHUS AJIEKTPUUYECKOTO 3apsaa, 3akoH OMa ais ydacTka nenw, 3akoH Jlxoyns - JleHna, 3akoH
MPSIMOJIMHEHHOTO PacpOCTPAHEHHSI CBETA, 3aKOH OTPAKEHHUS CBETA, 3aKOH MPEIIOMIICHHUS CBETA; TIPU ITOM
pa3nuyath CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U €r0 MaTEeMaTUYECKOE BHIPAKEHHUE;
- MPUBOIUTH IPUMEPHI MIPAKTUIECKOTO UCMOL30BaHUs (PHU3-UX 3HAHUH 00 2JIEKTPOMArHUTHBIX SBICHHUSIX;
- peliath 3aJa4yu, UCTOJNIB3Ys (Pu3nveckue 3aKoHbl (3akoH OMa IS yuacTka 1enw, 3akoH Jxoyns - Jlenna,
3aKOH MPSIMOJMHEWHOTO PacIpOCTPAaHEHUS CBETa, 3aKOH OTPAKEHHUS CBETA, 3aKOH IMPEIIOMIICHUSI CBETa) U



(dhopMyIibl, CBs3BIBatONINE (PU3MYECKHE BETHUUHBI (CHIIA TOKA, SJICKTPUUECKOE HAMPSDKEHUE, IIEKTPUIECKOE
COMPOTHBIICHUE, YJCIBbHOE COMPOTHBIICHUE BEIIECTBA, pabOTa AIEKTPUUYECKOTO TOJSl, MOIIHOCTh TOKA,
(OKyCHOE pacCTOSHUE W ONTUYECKas CHJIA JIMH3BI, CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JUTMHA BOJHBI U
gacToTa cBeTa, (OPMyNBI pacdera dIIEKTPUUYCCKOTO COMPOTHUBJICHHS TMPHU  IOCIEI0BATCILHOM H
napajieJbHOM COEAMHEHUM MPOBOJHUKOB): HAa OCHOBE aHaJIM3a YCIIOBHS 3a/lauyd 3aluChiBaTh KpaTKOe
YCIIOBUE, BBIACTATh (PU3NYCCKHE BEIUYHMHBI, 3aKOHBI W (OPMYIBI, HEOOXOAMMBIE JUIsI €€ pEIICHUs,
MIPOBOJINTH PACYETHI M OIICHUBATh PEATBHOCTH IMOTYYCHHOTO 3HAYCHHS (PH3NICCKON BEITHMYNHBI.

Buvinycknuk nosiyuum 603M0MCHOCHI HAYUUMbCA:
- HCTOJIb30BaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX SIBJICHUSX B TIOBCEJHEBHOM >KM3HHM HJisi OOecredeHus
0€30MMacHOCTH TpH 00paIleHn: ¢ PUOOPaMU U TEXHUISCKUMHU YCTPOMCTBAMHU, JIJISI COXPAHCHUS 370POBbS H
COOJIOICHUST HOPM DKOJIOTHYECKOTO TOBEJCHUS B OKPYXKAIOMICH cpeje; MPUBOJUTH MPUMEPHI BIUSHUS
ANIEKTPOMATrHUTHBIX U3TyYCHUN Ha KUBBIE OPTaHU3MBI;
- pa3nuyarh TpaHUIBl NPUMEHUMOCTH (U3NUYECKUX 3aKOHOB, TIOHUMAaTh BCEOOIIMI  XapakTep
dbyHIaMEHTANIBHBIX 3aKOHOB (3aKOH COXPAaHEHMsSI DJEKTPUYECKOTO 3apsiia) M OrPaHHUYEHHOCTH
MCIIOJIb30BAHMS YaCTHBIX 3aKOHOB (3akoH OMa JuTs yyacTka 1en#, 3akoH Jxoyss - JIenma);
- WCIIOJI30BaTh TMPHUEMBI TOCTPOCHUSI (DU3UYECKUX MOJeNiel, TOUCKa U (POPMYIUPOBKH JOKA3aTEIHCTB
BBIJIBUHYTBIX THIIOTE3 U TEOPETUUECKUX BHIBOJIOB HA OCHOBE SMITMPUUYECKU YCTAHOBJICHHBIX (DaKTOB;
- HAXOJIUTh aJIEKBATHYIO MIPEIJI0KEHHOM 3a/1aue (U3NUECKYI0 MOJIEIb, pa3peniaTh NpoodeMy Kak Ha OCHOBE
MMEIOIINXCS 3HAHUKM 00 3JIEKTPOMArHUTHBIX SBJICHUSIX C UCIIOJIb30BAaHUEM MATEeMaTHYE€CKOTO amnmapara, TaK
Y TIPU TIOMOIITA METOJIOB OIIEHKH.

Keanmoevie agnenun. Boinycknuk nayuumcs:
- pacro3HaBaTh KBAaHTOBBIC SIBIICHUS M OOBSICHATH HA OCHOBE UMEIOIIMXCSI 3HAHWNM OCHOBHBIE CBOMCTBA HIIU
YCJIOBUSI TIPOTEKAHUS JTUX SIBIICHUM: €CTECTBEHHAs M MCKYCCTBEHHAs Paau0-aKTHBHOCTh, O -, B - U Y -
W3JIy49CHHS, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3JIYICHUS aTOMA;
- ONHUCHIBaTh HW3YYCHHBIC KBAHTOBBIC SBJICHHS, HCIOJB3ysd (U3MUECKHE BEITUYMHBI: MacCOBOE YHCIIO,
3aps/I0BOE YHCIIO, TEPUOJ TOodypacmhaaa, dHeprus (OTOHOB; TPH OIMHWCAHUW TPABUIBLHO TPAKTOBATh
(MBUYECKUN CMBICT HCIOIB3YEMBIX BEJIMYMH, MX OOO3HAYEHUS W EAUHUIBI W3MEPEHHUs; HaXOIUTh
(hopMyJIBI, CBSA3BIBAIONINE TaHHYIO (PU3UYECKYIO BETMUYUHY C APYTUMH BETUYHHAMH,
- aHAJIM3UPOBATH KBAHTOBBIC SIBJICHHS, UCIIOJB3YS (DM3MUECKUE 3aKOHBI M MOCTYJIAThl: 3aKOH COXPaHCHUS
SHEPTUM, 3aKOH COXpPaHEHHUs OJJICKTPUUECKOTO 3apsijia, 3aKOH COXPaHCHHS MacCOBOTO  YHCIIA,
3aKOHOMEPHOCTH H3JIy4YCHHUs] H TIOTJIONICHUS CBE€Ta aTOMOM, IIPH OTOM pas3inyaTh CIOBECHYIO
(hopMyIMPOBKY 3aKOHA M €M0 MAaTEeMaTHYECKOE BHIPAKCHHE;
- pa3MyYaTh OCHOBHBIC MPU3HAKY TJIAaHETAPHOW MOJEIIM aToMa, HyKJIOHHOW MOJIENIM aTOMHOTO Spa;
- NPUBOJUTH TPUMEPHI MPOSIBICHUS B MPHUPOJAEC M IMPAKTHUYECKOTO MCIOJIB30BAHUS PATUOAKTUBHOCTH,
SIIEPHBIX U TEPMOSACPHBIX PEAKIINM, CIICKTPAIIBHOT'O aHAJIN3a.

BuvinyckHuk nosiyuum 603mMO0MCHOCHb HAYUUMbCA:
- WCTOJIb30BaTh IIOJYYCHHBIC 3HAHWUS B IIOBCEJAHEBHOW JKU3HU TIpU OOpalieHuu C mnpudopamu U
TEXHUUYECKUMHU yCTPOUCTBAMU (CUETYMK MOHUZHMPYIOIIUX YACTHII, JTOZUMETP), IJIsl COXpaHEHHs 3A0POBbs U
cOOI0OICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKAIOIIeH cpejie;
- COOTHOCHUTB DHEPTHIO CBSI3U ATOMHBIX SIEP C 1e(DEKTOM MaCCHhI;
- MPUBOJUTH MPUMEPHI BIUSHUS PAJMOAKTUBHBIX M3JIyUCHUN HA KMBBIE OPraHU3MBbI; MOHUMATh MPUHIIHUIL
JEUCTBHS T03UMETpPA U Pa3InyaTh YCIOBUS €ro UCIOIb30BAHUS;
- TIOHUMATh SKOJOTHYECKHE MPOOIEMbI, BO3HUKAIOIINE IIPH MCIOJBb30BAaHUU aTOMHBIX JJICKTPOCTAHIIUH, U
MyTH PEIIeHUs ITUX MPOoOIeM, MePCHEKTUBbI HCIIONIb30BaHUS YIIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.

dnemenmuvr acmponomuu. Bwinycknuxk nayyumca: - yKa3piBaTh Ha3BaHus IulaHeT CoJIHEUHOU
CUCTEMBI; pa3InyaTh OCHOBHBIC MPU3HAKU CYTOYHOTO BpallleHUs 3Be3JHOTO Heba, nBmxeHus Jlynsl, ComHia
Y TUTAHET OTHOCHUTEIBHO 3BE3/I;
- IOHUMATh Pa3INUUs MEXKY FEIHOLIEHTPUUYECKON U T€OLEHTPUUYECKON CUCTEMAaMU MUPa;

Buvinycknuk nosyuum 603M0MCHOCHI HAYUUMbCA:
- YKa3bIBaTh OOIIUE CBOWCTBA U OTJIMYMS TUTAHET 3€MHOM TPYIIIEI U TJIAaHET-TUTaHTOB; MAJIbIX TEJ
ConHeuHOM CUCTEMBI U OOJBIINX IJIAHET; MMOJIb30BAThCS KAPTOM 3BE3HOTO Heba MU HAOIIOIEHUSIX
3BE3JHOro HeOa;
- pa3iuyaTh OCHOBHBIC XapaKTEPUCTUKHU 3Be3] (pa3Mep, IBET, TeMIepaTypa) COOTHOCUTD IIBET 3BE3/bI C €€
TEeMIIEpaTypou;
- pa3nMyaTh TUIOTE3bI O MPOUCXO0XKACHUH COJIHEYHON CUCTEMBI.



2. Conep:xaHue y4eOHOro npeamera
Pabouas mporpamma no ¢usuke aias 7-9-bpIX KIacCOB COCTaBIICHA Ha OCHOBE aBTOPCKOM mporpammbsl M.
I'yrauka, A.B. Ilépeimkuna no ¢usuke miast 7-9 KIaccoB € y4e€TOM METOAMYECKHX PEKOMEHIALUH 110
peam3anuu 00pa3oBaTENbHBIX MPOTPAMM €CTECTBEHHOHAYYHON M TEXHOJOTUYECKOW HAMPABJICHHOCTEH IO
¢u3uKe c UCMONb30BaHHEM OO0OpymoBaHHs LeHTpa «Touka pocra». JlaHHas mporpamma IOJHOCTBIO
cooTBeTcTBYeT lemsaM u 3amadyam PI'OC ocHoBHOro oOmiero oOpa3oBaHMs, a TaKXKE IENIM U 3a7a4aM
Lentpa obpazoBanus «Touka pocTay.
Pabowas mporpamma HampaBiieHa Ha pealu3alfio Pa3BUTHS y OOYyYarOIIUXCS E€CTeCTBEHHOHAYYHOM,
MaTeMaTU4eCcKOH, HH(OPMAIMOHHONW TPAMOTHOCTH, (HOPMHUPOBAHHUA KPUTHUECKOTO M KPEaTHBHOTO
MBIIIJIEHHUS, COBEPLICHCTBOBAHMS HAaBBIKOB €CTECTBEHHOHAYyYHOW HANpPaBJIEHHOCTH, a Takke s
MPAKTUYECKOH OTpabOTKH y4eOHOTo Marepuaia 1o ydeOHoMy mpeaMmeTy «DPHu3uKay ¢ HCIOIb30BaHHEM
nudpoBelx Jaboparopuii neHTpa «Todka pocra»y, uTo obOecrmeunBaeT 3(PPEKTHBHOE TOCTHIKCHHE
00pa30BaTeNIbHBIX PE3y/IbTATOB.
[Tono6HBIN MoOAXON K peanus3alud MporpaMM OOECTeYMBAET TMOBBIIIEHWE MOTHBALMM  YYal[UXCS K
M3Y4YEHHUIO €CTECTBEHHOHAYYHBIX AMCLMIIMH WU, KaK CIEJICTBUE, MPHUBOJUT K TIOBBIIIEHHUIO KauyecTBa
o0pazoBaHwUsl.
Tembr u mabopaTopHble paOOTBl  aBTOPCKOW  MPOTpaMMbl, IUIAHUPYEMBbIE IS peaju3aluu
0011e00pa30BaTENbHBIX U CETEBBIX MPOTrpaMM COOTBETCTBYIOIIME METOJUYECKOMY Hocobuto «Peanuzanus
o0pa3oBaTeNIbHBIX MPOTrPaMM E€CTECTBEHHOHAYYHOW M TEXHOJIOTUYECKOM HampaBiIeHHOCTEH Mo (U3UKe C
HCIO0JIb30BaHNEM 000pyioBaHus IIeHTpa «Touka pocTay.
DKcrepuMeHTalIbHAs I TEIbHOCTh C UCTOIb30BaHUEM U (PpoBHIX 1abopaTopuil «Touku pocTay 1Mo3BojseT
MPOBOJUTH pa3Hble KOJIMYECTBEHHBIE MCCIEAOBAHUSA, JJIUTENbHBIE SKCIEPUMEHTHl Jake B OTCYTCTBHU
SKCIEPUMEHTATOpa C HEMOCPEACTBEHHBIM OTOOpa)keHHWEM Ha »3KpaHe KoMIblorepa. OOyuaromuecs
(hopMUPYIOT HABBIK MpeEACTaBICHUS WH(OpPMAIMK 00 HWCCIIEIOBAHMU B YETHIPEX BUIAX: B BepOATHHOM, B
TaOJIMYHOM, B TPAPUIECKOM M B MATEMATUUIECKOM (B BUJIE MATEMAaTUUECKUX YPABHCHH).
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Pa6oTa u
MOII[HOCTb.

Oueprus (13 4)

Mexanunueckast ~ pabora. Mo1HOCTS. IIpocteie
MEXaHU3Mbl. MOMEHT CWIbl. YCIOBHS pPaBHOBECHS
ppiuara.  «30JI0TO€  TMPaBUIIO»  MEXaHUKUA. Buubl
paBHoBecus. KoadduimeHT mone3Horo - AeWCTBUA
(KIT[). Oueprusi. IloTeHuuanbHas W KUHETHYECKas

sHeprus. [IpeBpamenue snepruu.

10. Briacuenune
YCJIOBHUSI pABHOBECHS
phluara.

11. Onpenenenue
KIII mpu nogbseme
TeJa M0 HAKJIIOHHOU
ILIOCKOCTH.

WroroBas koHTposbHas padoTa (1 u)

8 kiacce

Tennossie sBieHus (23 u)

NBUKCHUE. Tenmosoe
Buyrpennsas  sHeprus.
TermonpoBOJHOCTb. Konseknus.
KonunuectBo TEIIOTHI. VY aenvHas
TEIUIOEMKOCTh. Pacder KkoyinyecTBa TEIJIOTHI TPH
TEIUI0OOOMEHE. 3aKOH COXpPaHEHMsI M IPEeBPALICHUS
SHEpPrud B MEXaHMYECKMX U TEIJIOBBIX IIpOIeccax.
[InaBneHne W OTBepJAEBAHUE KPUCTAIIIMYECKUX TeEI.
VYaenpHas  Teruiota  muaBieHus.  Mcnmapenue  u
koHaeHcauus. Kunenune. Binaxxnocts Bo3ayxa.
VYaeneHas Temnota mapooOpaszoBaHus. OObscHeHuE
M3MEHEHHUsI arperaTHOro0 COCTOSIHUS BEILIECTBA Ha OCHOBE
MOJIEKYIISIPHO-KHHETHYECKUX MIpe/ICTaBIeHUH.
[IpeoOpa3oBaHre »SHEPruvM B TEIUIOBBIX MallMHAaX.
JlBurarens BHyTpeHHero cropanus. [lapoBas TypOuHa.
KIIJI termoBoro mBuraremsi. JKOJOTHYECKUE MPOOIEMBI
WCII0JIb30BAHHUS TEIUIOBBIX MAIINH.

Tennosoe
Temneparypa.
TeIIonepeaya.
N3nydenue.

paBHOBECHE.
Pabora wu

1. CpaBHeHue
KOJIMYECTB TEIIOTHI
IIPU CMELLIMBAaHUU
BO/IbI pa3HOU
TEeMIIEpaTyphbl.

2. 3mepenue
YAEITbHOU
TEII0EMKOCTH
TBEpAOIO Tena.

3. U3mepenue
BJIQ)KHOCTH BO3/yXa.

Dnexrpuueckue sBaeHus (29 9)

OnekTpuzaiusa Ten. JlBa pojia 3IEKTPUYECKUX 3apsIoB.
B3aumopeiictBue  3apsokeHHBIX  Ted.  [IpoBoaHuMKH,
JURJIEKTPUKU U MOJTYIMPOBOAHUKH. DJIEKTPUUECKOE TTOJIE.
3aKOH COXpaHEHUs ANEKTPUUYECKOTO 3apsana. JlenmmocTh
ANEKTPUYECKOTO 3apsana. JieKTpoH. CrpoeHue artoma.
DnekTpudeckuil Tok. [erictBue

JNEKTPUYECKOTO IOJIsI Ha JJIEKTPUYECKUE  3apsJibl.
HUctounuku TOKa. Onekrpuueckas nenb. Cuia TokKa.
DneKkTpuyeckoe HaIlpsDKEHUE. DIEeKTpUYECKOe
conporuBiieHHe. 3akoH OMa g ydacTka LEMH.
[locnenoBarenbHOE UM HapajUIeNbHOE  COEJAWHEHHE
MPOBOAHUKOB. PaboTa M MOIIHOCTH 3JIEKTPUYECKOTO
toka. 3akoH [[xoynsa - Jlenna. Kongencarop. IlpaBuna
0€301acHOCTH MPU PadbOTe C AIEKTPONPHUOOPAMH.

4. Coopka
AIEKTPUYECKON LIEeTTH
U U3MEpEHHE CUJIBI
TOKa B €€ Pa3IN4YHbIX
y4acTKax.

5. Usmepenue
HaANpPsDKEHUS Ha
Pa3IMYHBIX y4aCTKaX
AIIEKTPUYECKON LIEIH.
6. PerynmupoBanue
CHUJIBI TOKA PEOCTATOM.
7. U3mepenue
COTIPOTHBIICHUS
MPOBOJHMKA TPU
MOMOIIY aMIIepMeTpa
U BOJIbTMETDA.

8. U3mepenue
MOIIIHOCTH U PabOThI
TOKa B DIIEKTPUUECKON
JamIe.

DNeKTpOMarHUTHEIE

sBieHUs (5 )

OneiT Opcrega. MarnutHoe mnone. MarHuTtHoe Tmose
NpAMOTO TOKa. MarHuTHoe ImoJie KATYyIIKH C TOKOM.
ITocTossHHBIe MarHuThl. MarHuTHOE MOJIE€ MOCTOSHHBIX
MarHuTtoB. MarauTHoe mojie 3emnu. B3auMoneicreue
Mar"HuToB. JIeHCTBHE MAarHUTHOIO MOJII Ha IPOBOJHHUK C
TOKOM. DJIEKTPUYECKUM JIBUTATETb.

9. Coopka
AIIEKTPOMArHUTa U
UCTIBITAHUE €T
JIEUCTBUS.

10. UsyueHue
AIIEKTPUIECKOTO
JBUTATEIs
MOCTOSIHHOTO TOKa
(na momemnw).




CBETOBBIE
SIBJICHUS
(10 v)

HUctounuku ceera. IIpsAMonMHEHOE pacnpoCTpaHEHUE
cBera. Bumumoe nBmwkeHue cBetui. OTpakeHHE CBeTa.
3akoH  oTpaxeHus  cBera. Ilmockoe  3epkaio.
[Ipenomiienne cBeTa. 3aKOH MPETOMIICHUS CBETA. JIMH3BI.
®oKycHOE paccTOsiHUE JUH3bI. OnTHYecKas Cuiia JTMH3bL.
N300paxkenusi, 1aBaeMble TMH30M. [ 71a3 Kak onTudeckas
cucrema. Onrtudeckue npudopskl.

11. Ilonmyuenue
M300pakxeHUs! IpU
IIOMOIIIH JIUH3HI.

WroroBas koHTposibHas padoTa (1 u)

9 kaacce

3aKOHBI B3aUMOJICACTBUSL U
IBYKEHUS Tel (29 1)

MarepuanbHaas Touka. Cucrema orcuera. Ilepemerenue.
CkopocTh NPSMOJIMHEHHOTO PAaBHOMEPHOTO JBUKEHMSL.
[IpssMmonmHenHOE PaBHOYCKOPEHHOE JBIKCHUE:
MIHOBEHHAsd CKOpPOCTb, YCKOPEHHE, IEpPEMEIICHUE.
I'paduku 3aBUCUMOCTH KHUHEMAaTUYECKUX BEJIUYHMH OT
BPEMEHM TP PABHOMEPHOM H PAaBHOYCKOPEHHOM

JBUKCHUHU. OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBVKEHUSI.

l'eouenTpuueckass M  TEIUOLEHTPUYECKAsT  CHUCTEMBI
Mupa. VHepuumanbHas cucTeMa OTCuUeTa. 3aKOHBI

Herorona. CeobOomHoe manenne. HeBecomocTh. 3akoH
BCEMHUPHOTO TArOoTeHUs. MMmynbC. 3aKOH COXpaHEHUs
MMITyJIbCa. P€akTHBHOE IBM)KEHHE.

1. UccnenoBanue
PaBHOYCKOPEHHOTO
IBIDKEHUA 0e3
Ha4aJbHOUW CKOPOCTH.
2. Iamepenue
YCKOpPEHUS
CcBOOOIHOTO TaJIEHHUS.

MexaHnndeckue KoleOaHus
Y BOJHBL 3BYK (16 u)

Konebarenbnoe pasmwkenne. Konebanus
npyxuHe. CBoOonnbeie koneOanus. KonebarenbHas
cucremMa. MasTHUK. AMIUIMTYyAQ, TEpHUOJl, YacToTa
koJsiebanuii. [IpeBpaienre sHEprun Mpu KoJieOaTeIbHOM
JMBIDKCHUM. 3aTyXawiue KojeOanus. BuIHYXICHHBIC
kosiebanusi. Pe3onanc. Pacmpoctpanenue koneOaHui B
ynpyrux cpenax. Ilomepeunble W TPOMOIBHBIC BOJHBI.
Jnuna BonHbI. CBSI3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€
pactpoCTpaHeHHsT W TEPUOJOM (YacTOTOM). 3BYKOBBIC
BoJiHBI. CKOpOCTh 3ByKa. BwicoTa, TeMOp M T'pPOMKOCTH
3ByKa. 9X0. 3BYyKOBOM PE30HAHC.

rpy3a Ha

3. Uccenosaunue
3aBHCHMOCTH TIEpHO/Ia
U YaCTOTHI CBOOOTHBIX
KoJicOaHMi MasTHUKA
OT JUIMHBI €70 HUTH.

DneKTpoMarHuTHoe moje (27 9)

OnHopoHOE U HEOJHOPOJHOE MArHUTHOE  TIOJIE.
HanpaBnenue Toka W  HampaBlieHHME JIMHUWA  €rO
MarHutHoro moJs. IlpaBuno OypaBumka. OOHapyKeHHE
MarHuTHOro 1mons. IlpaBuio neBont pyku. HMuHaykius
MarHuTHOTO MoJis. MarHuTHbeIi noTok. OnbiTel Dapajes.

DJIeKTpOMarHuTHas WHYKLUS. Hanpasnenue
MHAYKIMOHHOrO ToKa. IlpaBmiio Jlenna. ‘IBnenue
CaMOMHIYKIIMH. [TepemeHnHblIi TOK. I'enepatop
nepeMeHHoro Toka. [IpeoOpazoBaHusi SHEpruv B
3JIEKTPOreHepaTopax. Tpanchopmarop. [Iepenaua
AIEKTPUUECKOHN SHEpPIruu Ha paccTosiHUE.

ONEKTPOMarHUTHOE MOJ€. ODJIEKTPOMATHUTHBIE BOJIHBL
CKOpOCTb pacnpoCTpaHEHUsl 3JIEKTPOMArHUTHBIX BOJIH.
BnusiHue SIeKTpOMAarHWTHBIX HW3IY4YEHUH Ha KHUBbBIE
opranusmel. KoneGarenbHblii  koHTyp. [lomydenue
AJIEKTPOMArHUTHBIX KojeOaHuid. [IpuHIUIbI paanocBs3u
U TENEBUJEHUS. OJIEKTPOMAarHWTHas MpUpoJa CBETa.
IIpenomnenne  cBera. Ilokasatenp  mpenoMieHUS.
Hucnepcuss cBera. llsera Ten. Tumbel onTtuyeckux
cnekTpoB. Ilorjomenne u HclyckaHue CBeTa aTOMamH.
[IpoucxoxaeHne TMHENYAThIX CIIEKTPOB.

4., 3yuyeHue sIBICHUS
AJIEKTPOMArHUTHOM
WHIYKITUH.

5. HaOronenue
CIUTIOILIHOTO U
JIMHENYaThIX
CIIEKTPOB
UCITyCKaHUSA.




4. PagnoakTMBHOCTE  KaK  CBUAETEIBCTBO  CJIOYKHOTO
cTpoeHusi aroMoB. Anb(da-, 6eTta- U raMMma-u3IydCHHS.
OnbiTel  Pesepdopna.  Smepnas  mozens — aToma.
PagnoakTuBHBIE ~ IIpEBpallleHMs] ~ aTOMHBIX  sIZIEp.
CoxpaHeHue 3apsiIoBOTO M MaccoBOTO 4YMCEN IIpU
SJIEPHBIX ~ peaKUUsAX. OKCIIEPUMEHTAIBHBIE  METO/IbI
ucclieioBanusg 4actull. I[IpoTOHHO-HEUTpPOHHAs MOJIEb
saapa. PU3NYECKUM CMBICI 3apsJ0BOrO M MacCOBOIO
gyucen. M3ortombl. IlpaBuna cmemienus g anbgpa- u
Oera-pacraja IpH SOEPHBIX PEAKUMSIX. DHEPrusi CBS3U
yactull B anpe. [enenue sanep ypana. Llennas peakuus.
SnepHast  sHepreruka. OKOJOTMYECKHE  IMPOOJIEMBI
paboTBl  aTOMHBIX  dJEKTpocTaHIui. Jlo3umeTpusi.
[lepuon nonypacnana. 3akoH paJMOaKTUBHOTO pacraja.
BnusiHue panuMoakTUBHBIX U3IYyYeHMH Ha  JKUBBIE
opranu3msel. TepmosinepHas  peakuus. Mcrounuku
sHeprun CoJIHIIA U 3BE3]I.

CrpoeHue aTomMa 1 aTOMHOTO sizipa (21 u)

6. U3mepenue
€CTECTBEHHOTO
panuanuoHHOro GoHa
JO3UMETPOM.

7. U3ydyeHue neneHust
Apa aToMa ypaHa 1o
¢doTorpaduu TpEKOB.
8. Onenka nepuoja
noJrypacrnana
HaXOJSIINXCS B
BO3/yX€ MPOJIYKTOB
pacriaza rasa pajoHa.
9. U3yuenue Tpekos
3apsDKEHHBIX YacTHUI]
10 TOTOBBIM
doTtorpadusm.

CocraB, crpoenue u mnpoucxoxaeHue CoaHEUYHOU

= =
R
@ E & | cucremsr. ITnanets u Manbie Tena CONHEYHOH CHCTEMBI.
§ % § ﬁ Crpoenue, uzinydenue u sBoronuss ConHLIA W 3BE3N.
8 2 8 7| CrpoeHne u sBomonust BeeneHHOI.
o oM
6. o Brmmonnenue y4eOHBIX 3aJIaHNH, TpeOyromux
O QO )
= E ~ | /IMOHCTpAIMM KOMIIETEHTHOCTEH, XapaKTepU3YIONIHX
<
2 &, § | CCTECTBEHHO — HAYIHYIO IPAMOTHOCTS.
g = C: Pemenne  pacu€THbIX ~ 3a7a4,  MPEANOJIArarOLINX
o] o
S © | ucrosb30BaHue (PU3MUECKOH MOJEIM U OCHOBAHHBIX Ha
©)

COJIep’KaHUU PA3JINYHBIX Pa3JesioB Kypca GU3HUKH.

Hrorosas konTpospHas padora (1 u)

HanpasJjieHue npoeKTHOI eI TeJIbHOCTH
. @uznyeckue NpudOpsl BOKPYT HAC.
. ®usnyeckue SBJICHUS B XYI0>KECTBEHHBIX POU3BEICHUSIX.
. HoGeneBckue naypeatsl B 007aCTH (HPU3HKH.
. EnunHunb1 u3mepenus B pa3HbIX CHCTEMaX.
. 3aposKJieHUE U pa3BUTHE HAYYHBIX B3IJIAIOB O CTPOCHHH BEIIECTBA.
. Auddy3us Bokpyr Hac.
. Y IUBUTENIbHBIE CBOMCTBA BOIBI.
. IHepnus B )KU3HU YeloBeKa.
. [InoTHOCTH BemecTB Ha 3emiie U ApYyrux rianerax CoIHEYHONW CUCTEMBI.
0. Cuna B HaIIUX pyKax.
1. Ucnonw3oBanue snepruu CosHiia Ha 3emie.
12. AmopHble Tena U uX IUIaBJIeHuUE.
13. Obpa3oBaHue POCHI, UHES, CHETa, T0XKIS.
14. KpyroBopoT BO/ibI B IPUPO/IE.
15. Buas! Temnonepeaayu B IpUpoJie U TEXHUKE.
16. VI3smeHeHre BHYTPEHHEH SHEPTUH NIPU COBEPILIEHUU PAOOTHI.
17. VI3roToBJICHHE AIEKTPOCKOTIA.

P PRPO0ONONOTE WNPE

18. Xumuueckoe JIelcTBUe QJICKTPUYICCKOTO TOKA U €0 UCII0JIb30BAHUS B TCXHUKC.

19. Uctopust pa3BUTHS DIEKTPUUECKOTO OCBEIICHUS.

20. Oukw, TaIbHO30PKOCTh U OJIU30PYKOCTD.

21. Pacyer ckopocTH ABHKEHUS TPAHCIIOPTA U TOPMO3HOTO MYTH.
22. YapTpa3ByK U HHPPA3BYK, UX BIUSHUE HA YETOBEKA.

23. Ponb ynbpTpa3Byka B OMOJIOTHM U METUIIMHE.

24. DnexkTpuYecKHii cnoco® OYMCTKH BO3AyXa OT IBUIH.




25. IlpuMeHeHne MarHuTOB B MEUITIHE.
26. CiocoObl ’KOHOMHH HIIEKTPOIHEPTUH.

27. DKOJOTHYECKHUE MTPOOIEMBI SACPHON SHEPTETHKH.
28. TIpo6seMbl KOCMUYECKOTO Mycopa.
29. MupoBbIe JOCTHKCHHS B OCBOCHHHA KOCMUYECKOTO ITPOCTPAHCTBA.
30. JIyna — cmyTHHK 3emiu.

3. TeMmaTnyeckoe NJIAHHPOBAHME, C Y1€TOM padoyeil mporpaMMbl BOCIIHTAHUS

7 Kaace
§ o § o| OcHogHble 6udbl OeamenvHocmu OcHognule
Pa3zoenv § § Temol § § odyuarouwuxcsa Hanpaenenus
npozpammol | 3 : = : (na ypoene ynugepcanbHolx eocnumamenbHoll
S S Yyuebnbix Oeiicmeuii) Oesmenvhocmu
1. Beenenue 4 | BBenenue 4 HaOmronaTh 1 onmMceIBaTh [TarpuoTnueckoe
dbusndeckue sSBIeHUs. Y4acTBOBATh B | BOCITUTAHUE,
00CYXJICHUU SIBJICHUS MaJICHUS TE Ha| ICTETHYECKOE
3emMuTi0. BbICKa3bIBaTh THIIOTE3HI, BOCITUTAHHE,
MPEATOJIOKEHUS, [IEHHOCTH HAyYHOTO
Onpenensarts MeHy ASICHUS Kb MTO3HAHUS,
puoopa, MOTPENTHOCTh U3MEPEHUS. | TPYIOBOE
[IpoBoauTh HAOMIOIEHUS (PU3NUECKUX| BOCIIUTAHUE U
SIBIICHUH; U3MEPATH (PU3UICCKHE npodeCCHOHAIBHOE
BEIIMYUHBI: PACCTOSIHUE, TPOMEKYTOK | CAMOOTIPE/ICIICHHE.
BpPEMEHH, TEMIIEPATYPY.
2. 6 | [lepeonauanbu 6 HaOmronate 1 OOBSICHATE SIBIICHUE IernocTu
[TepBoHauanpu bI€ CBEJICHUS O muddy3um. Hay4HOTO
bI€ CBEJICHUS O CTpOEHUU BbINOHATE OMBITHI TIO MO3HAHUS,
CTpOEHUMN BEIECTBA 00HapYKEHUIO IEHCTBUS CUII TPYAOBOE
BEIECTBA MOJIEKYJIIPHOTO MPUTSKEHHUS. BOCITUTaHUE U
OOBACHATH CBOMCTBA r'a30B, npodeccuoHanbHOE
KUAKOCTEU U TBEP/bIX TEJ Ha camooIIpe/ieJIeHHeE,
OCHOBE aTOMHOI TE€OPUU CTPOCHUS HKOJIOTHUYECKOE
BEIIECTBA. BOCITUTAHHUE.
3. 23 | 1. 5 | PaccuuthiBaTh myTh U CKOPOCTh Tena | LleHHOCTH
B3aumonericts Mexanndeckoe P PAaBHOMEPHOM IPSIMOJIMHEMHOM | HAyYHOTO
us Ten JIBUKCHHE JBUKCHUHU. MO3HAHUS,
[IpencraBasTh pe3ynbTaThl TPYAOBOE
U3MEpPEHUIl U BEIYMCIICHHUH B BUJIE BOCITUTAHUE U
Tabnun u rpapukoB. Onpenensith npodeccuoHanbHOe
yTh, TPONCHHBIN 32 TaHHBIH caMoOIIpe/ieJIeHHE,
IPOMEKYTOK BPEMEHH, HKOJIOTHYECKOE
U CKOPOCTH TeJa 1o rpaduky BOCITUTaHHE
3aBUCHUMOCTH MYTH PaBHOMEPHOTO
JBUKEHHS OT BpeMeHu. M3mepsThb
Maccy Tela, TUIOTHOCTh BEIIECTBa.
HccnenoBaTh 3aBUCUMOCTD
2. IInotHOCTH 7 | yAIUHEHHUs CTAIbHOU IIPYXKUHBI OT

MIPUJIOKEHHOM cuJtbl. MccnenoBath
3aBUCUMOCTD CHJIbI TPEHUS
CKOJIBXXEHHUS OT IIJIOLIA N
COIPUKOCHOBEHHUSI TEN U CUJIBI
HOPMAaJIbHOTO JaBieHus. M3mepsTe

CHJIBI B3aUMOACHCTBUS ABYX TCIJI.




3. Cunbl 11
4. JlaBnenue 21 | 1. laBnenue 14 | O6HapyXUBaTh CYIIECTBOBAHUE ennoctu
TBEPJBIX TEI, aTMOC(EpHOTO JTaBIICHHS. Hay4yHOTO
KHUJIKOCTEH U OOBSACHATH MPUYUHBI IJIABAHUS TEJI. | MMO3HAHMUA,
ra3oB Wzmepsts cuity Apxumena. TPYZIOBOE
HccnenoBath ycnoBus miaBaHus BOCTIUTaHHE U
2. 7| en npodecCHOHAIBHOE
ApxumenoBa CaMOOIIpeIeIICHUE,
cuna 9KOJIOTHYECKOE
BOCIIUTaHHE.
5. Pabota n 13 | 1. Pabota n 7 | UccienoBats ycnoBusi paBHoBecusi | LleHHocTH HaydyHOTO
MOIITHOCTb. MOIITHOCTh phIyara. TIO3HAHUS,
DHeprus NsmepsTe paboTy cumsl. M3mepsartsb TPYZIOBOE
MomHOCTb. M3mepsars KIT BOCIIUTaHUE U
5 5 HAKJIOHHOM MJIOCKOCTU. Bpruncnsate | nmpodeccuoHanbHoe
- JHepri KIIZI mpocThIX MEXaHU3MOB. CaMOOIIpEIEIICHHUE,
HKOJIOTMUYECKOE
BOCTIMTaHHE.
Hrorosas 1 | Urorosas 1 | BemmonssTh yueOHble 3ajaHMUs, Llennoctn
KOHTPOJIbHAS KOHTPOJIbHAS TpeOyIoIHe JeMOHCTPAIN HAy4YHOTO
paborta pabota KOMIIETEHTHOCTEM, MTO3HAHMSL.
XapaKTePU3YIOIINX ECTECTBEHHO —
HAyYHYIO TPAMOTHOCTD.
8 kuace
1.TenmoBsie 23 | 1. 12 | Habmonate u3mMeHnenue BHyTpeHHe | LlenHOCTH
SIBJIICHUS KonunuectBo SHEpPruu HAy4YHOTO
TETIOTHI TeNa MpH Terionepeaaye u padbore MO3HAHUS,
BHEUTHUX CHUIL HKOJIOTHYECKOE
BOCITUTaHHUE.

I/ICCJ'IGI[OBaTB SIBJIEHHE TEIJI000MEHa




2. 3meHenue
arperaTHbIX
COCTOSTHUH
BEIIIECTBA

11

IIPY CMELIMBAHUM XOJIOJAHOM U
ropsiuen BOJBIL.

BbIuncisaTh KOIMUYECTBO TEIIOTHI U
YIEIbHYIO TEIJIOEMKOCTD BEIIECTBA
IIpU TEIUIoNepesaye.

N3mepATh yaenbHYIO TEIIOEMKOCTh
BemecTsa. M3mepsaTs TemioTy
IUIABJICHUS JIbJIA.

HccnenosaTh TemioBbie CBOMCTBA
napaduna. HabmonaTh n3MeHeHUs
BHYTPEHHEW 3HEPruun

BOJIbl B PE3YJIbTATE UCIIAPEHUSI.
BbruncnsaTh KOIMYecTBO TEIJIOTHI B
npoleccax Terionepesadu npu
IUTABJIEHUU U KPUCTAJUIM3ALINH,
UCIIAPEHUHU U KOHJIEHCAI1H.
Boruncnsate yenbHyo TEIoTy
IUTaBJIEHUS U Tapo0Opa30BaHUs
BellecTBa. 3MepsaTh BIaKHOCTh
BO3/yXa 10 TOYke pochl. OOCyX1aTh
9KOJIOTMYECKUE MOCIEACTBUS
MIPUMEHEHHUS IBUTaTeIen
BHYTPEHHETO CrOpaHUsl, TEIUIOBBIX U
TUIPOIIIEKTPOCTAHIIHM.

3.
DIIEKTPUUYECKHU
€ SIBJICHUS

29

1.
DJIEKTPOCTATUK
a

2.
DIleKTpuveckKa
S 1eNb

15

HabmronaTe siBIeHUsI SIIEKTPU3AITI
TEJ TIPH COMPUKOCHOBEHUH.
OOBACHATH SBJICHUS dJIEKTPU3AITUN
TENI U B3aNMOJCHCTBUS
AIEKTPUYECKUX 3aPsI0B.
HUccaenosates neicTBus
AIIEKTPUYECKOTO TOJISI Ha TeJla U3
MIPOBOTHUKOB M IUDJIEKTPUKOB.
CoOupaTh U UCTIBITHIBATH
ANEKTPUYECKYIO LIETIb.

N3mepsats cuimy Toka B
AIEKTPUYECKOH 11enu. M3MepsaTs
HaNpsDKEHUE Ha y4acTKe HEeH.
H3mepsaTh amekTpudeckoe
COIIPOTHUBIICHHUE.

HccnenoBath

[Tarpuotrueckoe
BOCIIHTaHHE,
[IEHHOCTH
HAyYHOTO
MIO3HAHUS,
TPYIOBOE
BOCIIUTaHHUE U
npo¢eCCHOHAIBHOE
CaMoOTIpe/IeIICHuE,
IKOJIOTHYECKOE
BOCITIUTaHHUE.




CHJIBI TOKA B ITPOBOJTHUKE
OT HANpsDKEHUS Ha €ro KOHIAX.
N3mepsats paboTy 1 MOIITHOCTH
AIIEKTPUYECKOTO TOKA.
BrpruncisaTe cuity Toka B
1enu, paboTy U MOIITHOCTh
AJIEKTPHUYECKOTO TOKA.
OOBACHATD SBJICHUS HarpEBaHUS
IPOBOTHUKOB JIEKTPHUECKUM
TOKOM. 3HAaTh U BBITIOJIHSATH MTPaBUIIA
0e3omacHOCTH IpH padoTe ¢
UCTOYHUKAMU TIOCTOSIHHOTO TOKA.

3. Pabora n 8

MOIIHOCTbH TOKa

4. Dnextpo- 5 | Dnektpo- 5 | DKkcnepuMeHTaIbHO U3y4daTh siBieHu LlenHoctu

MarHUTHBIE MarHuTHBIE MarHUTHOTO B3aMMOJICHCTBUS TEN. | HAYYHOTO

SIBIICHUS SIBIICHUS W3yvarh siBIIeHUS HAMarHUYMBaHUS | MO3HAHMS,

BEIECTBA. TPYZOBOE
UccaenoBath neiicteue BOCIIUTAHUE U
AIEKTPUIECKOTO TOKA B TIPSIMOM npogeccuoHaIbHOe
MPOBOJIHUKE HA MATHUTHYIO CTPEIIKY, caMOOTIpeieTICHHE,
OO6HapyXUBaTh JA€WCTBUE MAarHUTHOTI| SKOJOTHYECKOE
MOJISl Ha TIPOBOJHHUK C TOKOM. BOCTIMTaHHE.
OOGHapyX1BaTh
MarHUTHOE B3aUMO/IEHCTBHE TOKOB.
N3y4aThs npuHIUI
JNENUCTBUS DJIEKTPOBUTATENs.
5. CBeToBBIE 10 | CBeToBBIC 10 DKCEPUMEHTAIBHO U3Yy4YaTh DcTeTrdeckoe
SIBJIICHUS SIBIICHUS SBJICHUE OTPaKEHUS CBETA. BOCITUTaHHE,
HccnenoBath cBoiicTBA LEHHOCTH HAyYHOTO
u3o0paxeHus B 3epkaie. 3mMepsTs | Mo3HaHUs.
dbokycHOE paccTosiHHE
cobuparomieit JMH3bI.
[TonyyaTh u300pakeHue ¢
MOMOIIIBIO COOMpAIOLIEH JTUH3HI.
HaOnronats siBeHue aucnepcuu
CBeTa.

Hrorosas 1 | Urorosas 1 | BeimmonssTh yueOHble 3aJaHMUs, IenHocTH Hay4HOTO

KOHTPOJIbHAs KOHTPOJIbHAs TpeOyroIne J1eMOHCTPAIUU MO3HAHUSL.

pabota pabota KOMIICTCHTHOCTEH,

XapaKTEePU3YIOIINX €CTECTBEHHO —
HAY4YHYIO TPAMOTHOCTb.

9 ki1ace

1. 3akoHbI 29 | 1. OcHOBBI 13 | PaccuuThiBaTh myTh U cKOopocTh | IlarproTuueckoe

B3aMMO/ICHCTBUS KUHEMaTHKH IpU PAaBHOYCKOPEHHOM BOCIIUTaHHE,

U IBW)KEHUS Tell JIBIDKEHUH Tea. ACTETUYECKOE
N3mepsaTs yckopeHue BOCIUTaHHE,
cBOOOIHOTO Ta/IeHHUS. LIEHHOCTH
Onpenenstob HAy4YHOTO




2. OCHOBBI
JIMHAMUKA

12

3. Umnynse

IIPOMICHHBIN IIyTh U YCKOPEHUE
JBWDKEHUS Teja 1o rpaduky
3aBUCUMOCTHU CKOPOCTH
PaBHOYCKOPEHHOIO

HpHMOHHHeﬁHOFO JABHOKCHHA TCJIa

OT BPEMEHHU.
Bpruncnate yckopeHue Tena,
CUJIBL, JEMCTBYIOLIME HA TEIO,
WJIM MacCy Ha OCHOBE BTOPOIO
3akoHa HproTOoHA.
OKCIepUMEHTAIbHO HaXOAUTh
PaBHOJIEHCTBYIOIYIO ABYX CHUJI.
HccenenoBaTh 3aBUCUMOCTB CHIIBI
TPEHUS CKOJIBXKEHUS OT IUIOIIAIN
COIIPUKOCHOBEHUS TEJ U CHJIBI
HOPMAJIBHOTO JTaBJICHUS.
M3MepsTh critbl B3aMMOJEHCTBUS
JBYX T€Il.

N3mepsaTe cuiy BCEMUPHOTO
TATOTEHUSI.

[IpuMeHsTh 3aKOH COXpaHEHUs
MMITYJIbCA JUISl pacyera
pe3yJIbTaTOB B3aUMOICHCTBUS
TeJl.

MO3HAHMS,

TPYIOBOE BOCITUTAHK
¥ IpO(EeCCUOHATBHO
caMooIIpe/ieIeHHe.

2.
MexaHndeckue
KoJIecOaHus U
BOJIHBI. 3BYK.
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1. Mexaunueckue
BOJIHEI

2. MexaHndyeckue
BOJIHBI. 3BYK.

OOBACHATH MpoIIecC KoieOaHu
MasiTHUKA. MccnenoBarts
3aBUCUMOCTH TIEPHO/Ia
KoJIcOaHMii MasTHUKA OT €0
JUTHHBI ¥ aMILTATY JTbI
KOJICOaHHUH.

BbraucisaTh AJIMHY BOJIHBI U
CKOPOCTh PacIpOCTPAHCHUS
3BYKOBBIX BOJIH. MccienoBath
3aKOHOMEPHOCTH KOJICOaHMIt
rpy3a Ha MPYKUHE.
DKCIEPUMEHTAIBHO ONPEACIIATh
TPaHUITBI YACTOTHI CIIBIITUMBIX
3BYKOBBIX KOJICOAHMIA.

DCTETHYECKOE
BOCIIUTAHUE,
LIEHHOCTH
Hay4HOTO
MO3HAHUS,
9KOJIOTMYECKOE
BOCIIUTAHHE.

3. DnekTpo-
MarHuTHOE TI0JIe
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1. MarautHO€e
[oJjie

13

2. Dnekrpo-
MAarHUTHBIE
BOJIHBI

14

OKcIepUMEHTAIbHO U3ydaTh
SIBJICHUS] MAarHUTHOTO
B3auMoencTBus Ten. M3yqats
SIBJICHUS] HAMarHMYMBaHUS
BelecTsa. Mccnenosars
JIeiCTBUE 3JEKTPUUECKOTO TOKA
B IIPSIMOM IIPOBOJIHUKE Ha
MarHUTHYIO CTPEJIKY.
OOHapyxuBaTh AEHCTBHE
MarHUTHOTO T0JIs Ha MPOBOIHUK
¢ TokoM. OOGHapyK1UBaTh
MarHUTHOE B3aUMOJICHCTBUE
ToKOB. M3y4yaTs mpuHIuI
JIWCTBUS DIIEKTPOABUIaTEsl.

[Tarpuotnyeckoe
BOCIIHTAHUE,
LICHHOCTH
HAay4HOTO
HO3HAHUS,
TPYIOBOE U
npogeccruoHaIbHOe
caMoOTIpeieieH e,
HKOJIOTHYECKOE
BOCITUTAHMUE.

4. Ctpoenue
aToma u
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1. Ctpoenue
aToMma

H3MepsTh a1eMeHTapHbIN
JJIEKTPUYECKUI 3apsil.

I'paxxnanckoe
BOCIIUTaHHUE,




aTOMHOTO spa 2. Aromnoe saapo | 14 | HaGmronate nuHeiuaTele IIaTPUOTHYECKOE
CIEKTPBI U3TyYCHUSI. BOCIIUTaHUE,
Habmonats Tpeku anbda- [EHHOCTHU
yacTull B kKamepe BumbcoHa. Hay4yHOTO
OO0cyxath TPOOIEMbI BIUSHHAS | TIO3HAHMSI,
pPaaoOaKTUBHBIX U3TyYEHUN HA | DKOJIOTUYECKOE
YKUBBIC OPTaHU3MBI. BOCIIUTAHHUE.
5. Ctpoenue u Crpoenue u 5 | Habnronats 1 npuBOAUTH DcTeTHuecKoe
ABOJIIOLIMS IBOJIIOIIMS NpUMEPHI U3MEHECHUS BUJA BOCIIUTAHUE,
Bcenennon Bcenennoi 3BE3/IHOTO Heba B TCUCHHE LIEHHOCTHU
CYTOK. HAy4YHOTO
CpaBHUMBATH IIJIAHETHI 36MHOU | MIO3HAHUS,
TPYIIIBL; TUTAHETHI-TUTAHTHI. HKOJIOTHUECKOE
OOBsCHATH Puznyeckue BOCIIMTaHHUE.
IPOIIECCHI, TPOUCXOASIINE B
HeJpax 3Be3I.
6. O6o0maromee O6o0maroree 3 | [IpuMeHeHNE TIOTyYSHHBIX [lennoctu
MIOBTOpPEHUE MTOBTOPEHUE 3HaHWUM U1 HAyYHOTO HAy4YHOTO
00BSICHEHUS (PU3UIECKUX MMO3HAHUA,
SABJICHUH B OKpYXKaromen TPYAOBOE BOCIIUTAHY
IPUPOJIE U TIOBCETHEBHOM U Ipo(hecCHOHaIbHO
JKW3HH, a TAK)KE BBISIBJICHUE camooIIpe/ieJIeHHe,
bu3nyecKux OCHOB psija HKOJIOTHUYECKOE
COBPEMEHHBIX TEXHOJIOTUH. BOCITUTAHHUE.
Hrorosas Hrorosas 1 | BemonHTh ydeOHbBIC 3a/1aHUS, [leHHOCTH Hay4HOTO
KOHTPOJIbHAs KOHTpPOJIbHAs TpeOyrolue JeMOHCTpaIU MO3HAHUSL.
pabota paboTta KOMIIETCHTHOCTEH,
XapaKTepU3YIOIINX
€CTECTBEHHOHAYYHYIO
rPaMOTHOCTb.
Pemarp pacuérubie 3a1auu, B
TOM YHCJI€ MPeIoararonme
UCIO0JIb30BaHUE (HPU3UUYECKOM
MOJIETT! U OCHOBAHHBIE HA
COJIEpP’)KaHUU PA3ITUYHBIX
pa3enoB Kypca GU3HKH.
COI''TACOBAHO

IIporokon 3acenanust
METOAUYECKOTO 00bEeIUHEHHS
ot 31.08.2023 roga Ne 1,

I'.B. Co6oneBa

COI'JTACOBAHO
3amecTuTens aupexTopa mo YBP

J1.}O. JloroBuenko
31.08.2023 rox




