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1. Ilnanupyemble pe3y/ibTaThl 0CBOEHHUSI Y4eOHOT0 peaMeTa
JIn4HOCTHBIE Pe3y/IbTAThI

I'pasricoanckoe eocnumanue:
- TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHUHU OOILIECTBEHHO-3HAYMMBIX M ITHUYECKUX
po0JieM, CBSA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN DU3UKH;
- OCO3HAHME Ba)XHOCTU MOPAJIbHO-3TUYECKUX TPUHIMUIIOB B AEATEIBHOCTH YUEHOTO.
Ilampuomuueckoe eéocnumanue u popmupoganue poccuiicKo uOeHmMUYHOCmu
- IPOSIBJICHHE UHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIICKOM (pU3NYECKOM HayKH;
- [ICHHOCTHOE OTHOIIIEHUE K JOCTUKEHHUSIM POCCUNUCKHUX YUEHBIX-(U3UKOB.
/Jlyxoenoe u npasecmeeHnoe ocnumanue 0emeil Ha OCHOGe POCCUICKUX MPAOUUUOHHBIX
UeHHocmeil:
- OCO3HAaHHME COLMAJIbHBIX HOPM M MPAaBWJI MEXJIWYHOCTHBIX OTHOUIEHUN B KOJUIEKTHUBE,
TOTOBHOCTh K Pa3HOOOpPA3HOW COBMECTHOH [JESTEIbHOCTH IIPU BBINOJHEHUHM Y4YEOHBIX,
MO3HABATENbHBIX 33/1a4, BBINOJIHEHUH SKCIIEPUMEHTOB, CO3JAAHUU YYEOHBIX IPOEKTOB,
CTpEeMJICHHE K B3aMMOIIOHUMAHHIO ¥ B3aMMOIIOMOIIIY B MIPOLIECCE ITOM y4eOHOM NesTeNbHOCTH;
- TOTOBHOCTHb OILICHMBAaTh CBOE IIOBEACHHWE M IIOCTYIKH CBOMX TOBapHIlEHd C MO3ULUHU
HPaBCTBEHHBIX U IIPABOBBIX HOPM € YUETOM OCO3HAHMUSI ITOCIIECTBUI IIOCTYIIKOB.
Icmemuueckoe gocnumanue:
- BOCHPUATHE 3CTETUYECKUX KauecTB (U3NYECKOM HayKu: €€ TapMOHHUYHOIO MOCTPOCHMS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo noznanus:
- OCO3HAHUE IIECHHOCTH (PM3UYECKON HAYKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUM, BAXKHEUILIEH COCTABIIAIOLIEH KYJIbTYPBI;
- pa3BUTHE HAYyYHOM JII0003HATENLHOCTH, HHTEpPECA K CCIIE0BATENbCKON e TEIIbHOCTH.
QDusuyeckoe gocnumanue u Hopmuposanue Kyibmypul 300P06b:
- OCO3HAHHE IIEHHOCTH Oe3omacHOro oOpas3a *KM3HU B COBPEMEHHOM TEXHOJOTHUYECKOM MHMpE,
BAYKHOCTH IpaBWJI O€30MacHOTrO MOBEJEHUS Ha TPAHCIOPTE, Ha JOporax, ¢ 3JEKTPUUECKUM U
TEIUIOBBIM 000PYJIOBAaHUEM B JOMAIITHUX YCIIOBUSX;
- c()OPMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHHE CBOETO IMpaBa HA OMIMOKY M TaKoOro ke
IpaBa y Apyroro 4ejaoBeka.
Tpyooeoe socnumanue u npogheccuonanvroe camoonpeoeieHue:.
- aKTUBHOE Y4YacTHE B PELICHUM NMPAKTUYECKUX 3a]ad (B paMKaX CeMbH, IIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTUYECKOW M COIMATbHON HANpPaBIEHHOCTH, TPEOYIOUIMX B TOM YHCIE W (PU3HMUECKUX
3HAHWI;
- HHTEpeC K MPaKTUYECKOMY U3YUEHUIO Mpodeccuil, CBA3aHHBIX C (PU3UKOM.
JKonozuueckoe eocnumanue:
- OpHEHTallUs Ha IpUMEHEHNe (PU3NUECKUX 3HAHUH JUIsl pelIeHUs 3a/1a4 B 00J1aCTH OKpY Karouiei
Cpelpl, IUIAHUPOBAHMS MOCTYIIKOB M OLEHKH MX BO3MOXKHBIX IOCIEACTBHM VISl OKPYXKarOLIEH
Cpelbl;
- OCO3HaHHe I100aLHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel WX pEelIeHHUs.
Aoanmauyua o0o0yuaouwiezoca K UMEHAIOUWUMCA YCA0GUAMU COUUATbHOU U RPUPOOHOU
cpeowl:
- HIOTpeOHOCTh BO B3aMMOJCWCTBUU NPHU BBINOJIHEHUU HCCIEIOBAHUN U MPOEKTOB (pu3rueckoit
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;
- IOBBIIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH U€pE3 MPAKTUUECKYIO JEATEIbHOCTD;
- OTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCIIe (OPMYJIUPOBATH UJIEU, ITOHSITHS,
TUINOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSAX;
- OCO3HaHME Je(PUIHUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 007acTH (PU3UKY;
- IJTAHUPOBAHUE CBOETO Pa3BUTUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUII;
- CTpEeMJICHHE aHATTU3UPOBATh U BBISBIISITH B3aUMOCBSI3U MPUPOIBL, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe ¢ UCI0JIb30BaHUEeM (PU3NYECKUX 3HAHUH.
MertanpeameTHble pe3yJabTaThl



Yuu(;epca./zbuble no3HasamesibHble OCUCMEU

ba3zoevie nozuueckue oeiicmeus:
- BBISIBJIAITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC IPU3HAKA O0OBEKTOB (SIBICHUH);
- YCTaHaBJIMBATh CYILECTBEHHbIH NpPU3HAK KIacCU(UKALMU, OCHOBAaHUS Ul OOOOILEHUS u
CpaBHEHHS;
- BBISIBIISITH IPHYMHHO-CIICICTBEHHBIE CBSI3U MPHU U3YUYCHUH (PU3UICCKUX SBICHUH U MPOIECCOB;
JieTIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JIETyKTUBHBIX U HHAYKTUBHBIX YMO3aKJIIOUCHUH, BBIABUIaTh
TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BETUYMH;
- CaMOCTOSITEJIbHO BBIOMpATh crnoco0 pemieHus y4yeOHOH (¢u3nueckoil 3agaun (CpaBHEHHE
HECKOJIbKUX BapMaHTOB PELICHMs, BBIOOp HambOosiee MOAXOJAIIEIO C y4€TOM CaMOCTOSITEIbHO
BBIJICIIEHHBIX KPUTEPHEB).

basoevie uccnedosamenvckue oeiicmeus:
- HCIOJIb30BaTh BOMPOCHI KAK UCCIIEA0BATEIbCKUI MHCTPYMEHT IIO3HAHUS;
- TPOBOJMTH IO CAMOCTOSITEIBHO COCTaBIEHHOMY IUIaHY OIBIT, HECIOXHBIM (QU3MUecKuit
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAaHIE (PU3UUECKOTO SBICHUS;
-OLICHUBAaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HWH(POPMALMIO, TOJYYEHHYI0 B XOJ€
UCCIIEIOBaHMS WIIM SKCIIEPUMEHTA;
- CaMOCTOSITENTHHO (opMyIMpoBaTh OOOOIIEHUS W BBIBOJBI MO pe3yJIbTaTaM MPOBEIEHHOTO
HaOJI0IEHUS, OMbITA, UCCIIEI0BAHMS;
- TPOTHO3MPOBAaTh BO3MOXKHOE JalbHEHIIee pa3BUTHE (UIUUYECKUX TPOIECCOB, a TaKKe
BBIJIBUTATh MIPEIIOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

Paooma c ungpopmavueii:
- IPUMEHSTh pa3IMYHbIE METO]Ibl, HHCTPYMEHTHI U 3aIIPOCHI IPU MOUCKE U 0TOOpe MHPOpMALIUU
WIH JAHHBIX C yYETOM MPEII0KEHHON yueOHOH (pU3HuecKon 3a1auu;
- aHAJIM3UPOBATh, CUCTEMATH3MPOBATh U HHTEPIPETUPOBATh WHPOPMALIUIO PA3TUYHBIX BHIIOB U
(bopM npencTaBieHUs;
- CaMOCTOSITEIbHO BBIOMpATh ONTUMaIbHYIO (opMy mpeacTaBieHuss UHPOpPMALUU U
WLTIOCTPUPOBATh pEIIaeMble 3a/1a4i HECIOKHBIMH CXEMaMH, TuarpaMMaMi, HHOU rpadukoi u
UX KOMOUHAIMSIMU.

Yuugepcanvnvie kommynuxamuenwle oeiicmeus

Obwenue:
- B XoJe OOCyXJeHUsl yu4eOHOro Marepuala, pe3yJbTaTOB JIA0OPATOPHBIX padOT M MPOEKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCY>KJa€MOW TE€Mbl M BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha
pelieHre 3ajauu ¥ NoJyiepKaHue 0aroxenareIbHOCTH OOLICHMS;
- COTOCTaBJIATh CBOU CYXACHHS C CYXICHHUSIMH JPYTHMX YYaCTHHKOB TUAIIOTa, OOHApPYXKUBATh
pa3IM4Me U CXOJICTBO MO3ULIMIL;
- BBIPaXaTh CBOIO TOYKY 3PEHMS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
- MyOMUYHO MPEICTABIATh PE3yIbTAThl BBITOJHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIEI0BAHUS, TIPOEKTA).

Coemecmnasn oeamenvHocms (cCompyoHuuecmeo):
- MOHUMATh U HCIIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W HMHIUBUIYaIbHOW pabOThI MpH
pelIeHNH KOHKPETHON (PU3NYECKOM MPOoOIeMBbl;
- IPUHHUMATH LIEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh JEHCTBHUS M0 €€ JOCTHKECHHIO:
pacmpenensaTh poiid, OOCY»X AaTh MPOIECChl M Pe3ylbTaThl COBMECTHOH paboThl; 0000IaTh
MHEHHS HECKOJBbKUX JIIOJCH;
- BBITIOJTHATH CBOIO YacTh Pa0OTHI, TOCTUTast KAU€CTBEHHOTO PE3yiIbTaTa 10 CBOEMY HAIPaBIICHUIO
Y KOOPJMHUPYS CBOU ACUCTBUSA C APYTMMH YJIEHAMU KOMaH/IbI;
- OIICHMBAaTh KAa4yeCTBO CBOETO BKJIaga B OOMIMH MPOIYKT MO KPHUTEPHUSM, CAMOCTOSITEIHHO
chopMyTUpPOBaHHBIM YYaCTHUKAMU B3aWMOICHCTBUS.

Ynueepcanvnuie pecynamuenvie oeiicmeus



Camoopzanuzayusn:
- BBIBJIATH MpPOOJEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIMX JUIS pELICHUS
(bu3nYecKuX 3HAHUM;
- OPHEHTHUPOBATHCSA B PA3IMYHBIX TMOAXO0JAX MPHUHITHS PEMICHUHA (MHAWBHIYaIbHOE, IPUHITHE
peleHys B rpymnie, IpUHATHE PELIeHus TPYIoNn);
- CAMOCTOSITENIFHO COCTABIISTH AITOPUTM PELICHUs (PU3HMUECKON 3a/1a4M WIIH TUIaHa UCCIIEIOBAHUS
C Y4Y€éTOM HWMEIONIMXCS PECYypcoB UM COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh
Ipe/ularaéMble BapuaHThI peILICHHI;
- IenaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 3 PEIICHHUE.

Camoxonmpons (pegpnexcusn):
- 1aBaTh a/ICKBaTHYIO OLICHKY CUTyalluH U IpeJiaraTh IiaH e€ U3MEHEHUS;
- O0BSICHATH MPUYMHBI JOCTHKEHUS (HEJOCTHXKEHUS ) PE3yJIbTaTOB ACATEIbHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;
- BHOCHTb KOPPEKTHUBBI B J€ATEIBHOCTb (B TOM YHCJIE€ B XOJ BBINOJHEHHS (PU3UUECKOTO
UCCIIEIOBAaHMsI WJIM TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBILUXCS CUTYalUH,
YCTAHOBJICHHBIX OITMOOK, BOSHUKIINX TPYIHOCTEH;
- OLICHUBATh COOTBETCTBHE PE3yJIbTaTa L€ U YCIOBUSIM.

ImouuonanvHvlii UHMENIEKM:
- CTaBUTh ce0si HAa MECTO JPYTroro 4YejoBeKa B XOJe CIIOpa WM JUCKYCCHHM Ha HAayYHYIO TEMY,
IIOHMMaTh MOTHUBbI, HAMEPEHMSI U JIOTUKY JIPYIOro.

Ilpunamue ceva u opyzux:
- IpU3HABaTh CBOE MPaBO Ha OLIMOKY MpHU pelIeHnH (PU3NYECKHUX 3a7a4 WIN B yTBEP)KICHUAX Ha
HAy4YHBIE TEMBI M TAKOE JKE MPaBO JAPYTOTro.

IIpeameTHbIe pe3yabTaThl

Ilpeomemmnvie pezyromameul uzyyenus Kypca puzuku 7 Knacca:

- HCIIOJIb30BaTh MOHATHUSA: (PU3MUYECKHE M XUMHUYECKHE SIBJICHUS; HAOIIOAECHUE, SKCIEPHUMEHT,
MOJieNb, TUNIOTE3a; €IUHUIBI (PU3NYECKUX BEIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS
BemiecTBa (TBEPAOE, JKUAKOE, Tra3000pa3HOE); MEXaHHMYECKOoe JBIM)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MpPSIMOJIMHEIHOE), TpPaeKTOpHs, paBHOJEHCTBYIOIIAas CHJI, Jedopmanus
(ympyrasi, riacTu4deckas), HEBeCOMOCTh, COOOIIAIOIINECS COCY/IbI;

- pasnuyath sBieHUS (AUdQy3us; TEIIoBOE IBM)KEHHE YaCTHUI[ BEIIECTBA; PAaBHOMEPHOE
JBUKEHNE; HEPABHOMEPHOE JBM)KCHNE; MHEPLIUS ; B3AUMO/ICHCTBUE TEN; PABHOBECHE TBEPABIX TEI
C 3aKpeIUIEHHOMN OCBIO BPALLCHUS; [Iepeiada 1aBIeHU s TBEPABIMU TEIAMU, )KUIKOCTSIMU U ra3aMu;
aTMoc(epHOe J1aBJIeHNue; IJIaBaHKe Te; IPEBpallleHe MEXaHUYECKON SHEPTUH) TI0 OITMCAHUIO X
XapaKTepHBIX CBOMCTB U HA OCHOBE OMBITOB, JIEMOHCTPUPYIOILUX JaHHOE (PU3UUYECKOE SIBIICHUE;

- pacrio3HaBaTh IMPOSBICHUE M3YyYEHHBIX (DU3UYECKUX SIBICHUI B OKPYKAIOIIEM MHUpPE, B TOM
qucie GU3NUECKHUe sIBICHUS B IPUPOJIE: IPUMEPBI ABUKEHUS C Pa3IMUYHBIMU CKOPOCTSIMH B )KMBOM
U HEXHMBOHW NMPHPOJIE; ACUCTBUE CHIIBI TPEHUS B MPHUPOJE U TEXHUKE; BIUSHUE aTMOCHEPHOTrOo
JTaBJICHUS Ha )KMBOW OpPraHu3M; IJIABaHUE PbIO; PbIYaru B TEJE YEJIOBEKA; IIPH ITOM IEPEBOIUTH
MPaKTUYECKYIO 3a7jauy B yueOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOMCTBA/ MPU3HAKU (PU3HUYECKUX
SIBJICHUM;

- OIHKCHIBATh HW3YyYEHHBIC CBOMCTBAa Tel M (U3NYECKUE SBJICHUSA, HCHOJIB3YsS (PU3UUYECKUE
BEIMUYUHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBA, BPEMSL, IIyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CHIIA
yIPYTOCTH, CHJIA TSKECTH, BEC Tella, CUila TPEHMs, JaBieHue (TBEPIAOro Tena, )KUIKOCTH, rasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHHM4Yeckas padoTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIBI,
KO3 (QULIMEHT MOJIE3HOTO IEHCTBUS MEXaHU3MOB, KUHETUYECKAas U TOTEHLIUAIbHAs SHEPTUs); IpU
OIMCaHUM MPABUIIBHO TPAKTOBATh (PU3UYECKUI CMBICI UCIIOIb3YEMBIX BEJTMUUH, UX 0003HAYEHUs
U eIUHHLBI (PU3MYECKUX BEITUYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JIPYTUMHU BEJIMYMHAMM, CTPOUTH I'paUKU M3yUEHHBIX 3aBUCUMOCTEH (pU3MUecKux
BEJIMYMH;

- XapaKTepH30BaTh CBOMCTBA Teld, (PU3NYECKUE SBJICHUS W IPOLECCHI, HCIOJIB3YS IpaBHiIa
CJIOKEHHUsI CUJI (BJIOJIb OJJHOW MpsAMoil), 3akoH [lackais, 3akoH Apxumena, NpaBUiIO0 paBHOBECHUS



pbIyara (610Ka), «30J0TO€ IPABUIIO» MEXAaHUKH, 3aKOH COXPAaHEHHS MEXaHUUYECKON SHEPruu; pu
9TOM JIaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alIUCHIBATH €M0 MaTEMaTUYeCKOE BHIPAKEHUE;
- OOBSACHATH (PU3UYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TeN, B TOM YHCIE U B KOHTEKCTE
CUTyalluil NMPAKTUKO - OPUEHTUPOBAHHOI'O XapakKTepa: BBIABIATH NMPUUYMHHO — CIICJICTBEHHbBIC
CBSI3H, CTPOUTH 00BsICHEHUE U3 | - 2 JTOrMYECKUX IIaroB ¢ Ornopoi Ha 1 - 2 u3y4eHHBIX CBOMCTBA
¢bu3nvYecKkux ABICHUH, GU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

- pemiath pacy€THbIe 334a4u B 1 — 2 eHCTBUS, UCIOIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLIHE
¢u3nyeckue BEIMUYUHBI: Ha OCHOBE aHAW3a YCIOBUS 3aJaud 3alUChIBATh KPaTKOE YCIOBHE,
MOJICTABIATH (PU3NUECKUE BETUUUHBI B (DOPMYIIBI U IPOBOAUTH PACUETHI, HAXOAUTH CIPAaBOYHBIE
JIaHHbIe, HEOOXOAWMBIC JUISI PpEHICHHs 3a/a4, OIEHHBATH PEATUCTHYHOCTh MOIYyYCHHOU
(hbU3UYIECKON BEITMYHHBI,

- pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPU MOMOIIM (PU3UUYECKUX METOJOB; B
ONMCAHUU HCCIIEJJIOBAHUS BBIACIATH IPOBEPSIEMOE MPEAIOI0KEHUE (TUIOTE3Y), pa3audarh U
MHTEPIPETUPOBATh MOJYUYEHHBIM pe3ybTaT, HAXOAUTh OIIMOKU B XOJ€ OMbITA, AENaTh BbIBObI
II0 €T0 pe3yJIbTaTam;

- TPOBOJUTH OMBITHI 1O HAOIIOACHUIO (PU3MUYECKHX SBICHUHA WM (PU3NYECKUX CBOWCTB TEII:
(GopMyIMpOBaTh NPOBEPSAEMbIE IPEIINOIOKEHNUSA, COOUPATh YCTAHOBKY W3 IMPEAJIOKEHHOIO
000pyI0BaHUs, 3alIUCHIBATH XOJ1 OIbITAa U (POPMYIUPOBATH BHIBOJIBI,

- BBIIOJIHATH NPSMBIE HU3MEPEHUS PACCTOSHHUS, BPEMEHH, Macchl Tena, 0o0bEMa, CUIBI U
TEMIIEpaTyphl C MCIIOJIb30BaHUEM aHAJIOIOBBIX M LU(POBBIX MPUOOPOB; 3aUCHIBATH MOKA3aHUS
prOOPOB ¢ YYETOM 3aJJaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

- TPOBOJIUTH HCCIEIOBAHNWE 3aBHCUMOCTH OJHOW (PU3MUECKOW BEIWYMHBI OT JPyroil ¢
HCIIOJIb30BAHUEM MPSMBIX W3MEPEHHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBMIKYILErocs Teia OT
BpPEMEHHU [BW)KEHHUS Tela; CHJIbl TPEHUS CKOJbKEHUS OT Beca Tela, KauecTBa 00pabOTKU
MIOBEPXHOCTEN TElI M HE3aBUCHMOCTH CHJIBI TPEHUS OT IJIOLIAJAM COIPUKOCHOBEHUS TEN; CHJIbI
YOPYTOCTH OT YAJMHEHUS IPYKUHBL; BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa NOTPY>KEHHOM YacTH Tela
U OT MJOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT MIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJO; YCIOBUM ITUIaBaHUS TeJ, YCIOBHI paBHOBECHS phlyara U OJIOKOB); y4acTBOBATh
B IUIAHUPOBAaHUHM YYEOHOT'O HCCIIEAOBAHMS, COOMpATh YCTAaHOBKY M BBIIOJHATH H3MEPEHHS,
ciefysl MpeIOKEHHOMY IUIaHy, (UKCHPOBATh pe3yJbTaTbl IOJYyYEHHOH 3aBHCHMOCTH
(¢u3NYeCKUX BEIMYUH B BHJE TMPEUIOKEHHBIX TaONUIl M Tpa(uKOB, [elaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaHus;

- MPOBOJUTH KOCBEHHBIE M3MEpPEHHsI (PU3NYECKUX BEIUYMH (IUVIOTHOCTH BEIIECTBA KUJIKOCTH U
TBEPAOTO TENA; CWJIA TPEHMS CKOJBXKEHMS; [aBJICHUE BO3/yXa; BBITAIKUBAIOLIAS CHIIA,
JEWCTBYIOIIAs Ha MOTPYKEHHOE B JKUAKOCTH TeN0; KO3 (UIIMEHT MOJIE3HOT0 JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIeaysl MPeUIOKEHHON WMHCTPYKIMM; IPU BBINOJHEHUH H3MEPEHUH coOuparthb
9KCIIEPUMEHTAIbHYIO0 YCTAHOBKY U BBIUNCIISATH 3HAUEHUE NICKOMOM BEIIMUYUHBI,

- YKa3bIBaTh NPUHIUIBI ACWCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECBI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIIKECs COCYIbl, OapOMETp, phlyar, MOABMKHBIN M HEMOJBUKHBINA OJIOK,
HAKJIOHHAsl IJIOCKOCTh;

- XapaKTepu30BaTh NMPUHIUIBI JEHCTBUSA H3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMmopol Ha HUX OmucaHus (B TOM 4YHCIE: TOJIIMIIHUKH, YCTPOMCTBO BOJOIPOBOJA,
THJIPABINYECKUI Mpecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcoC, apeoMeTp), HCIOJIb3ys
3HaHUST O CBOMCTBaxX (PU3UUECKUX SBICHUA U HeoOXoAuWMble (U3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

- MPUBOJUTH MPUMEPHI / HAXOAUTh MH(OPMALMIO O MPUMEPAX MPAKTUUYECKOTO HCIIOJIb30BaHUS
(u3MUeCKUX 3HAHUU B MOBCEIHEBHOM KHU3HU [T 0OecreueHus 6€30MacHOCTH TpH 00paIleHuu ¢
npudopaMl M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHMsI 370POBbsi M COOJIIOJIEHUS HOPM
9KOJIOTUYECKOT0 MTOBEICHUS B OKPYKaIOLIEeH cpefe;

- coOM01aTh MpaBKJia TEXHUKH 0€3011aCHOCTH IpH padoTe ¢ 1a00paTOpHBIM 000pyI0BaHUEM;

- OCYIIECTBJIATH OTOOP HCTOYHUKOB WH(pOpMAKUU B ceTh VIHTEPHET B COOTBETCTBUH C 3aaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IyTEM CpPaBHEHUS DPA3JIUYHBIX



HMCTOYHUKOB BBIICNATh MHPOPMAILIMIO, KOTOpas SBISIETCA NMPOTUBOPEUMBON MU MOXKET OBITh
HEJ0CTOBEPHOIA;
- HCIIOJIB30BAaTh MPH BBIMOJHEHUU YYEOHBIX 3aJaHWil HAaydYHO — MOMYJSPHYIO JIUTEPATYpPY
(U3HYECKOTO COACpIKAHMsI, CIPABOYHBIC MaTEpPUANBI, pecypchl ceTd HHTEepHET; BIAACTh
npuéMaMl KOHCIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHus HHPOpPMAIMM W3 OJHOW 3HAKOBOMU
CHUCTEMEL B IPYI'YIO;
- CO3a1aBaThb COOCTBEHHEIE KpaTKUC IMHUCbMCHHBIC M YCTHBIC COO6IH€HI/I$I Ha OCHOBE 2 — 3
HMCTOYHUKOB MH(pOpManuu (U3NUECKOTO CoAepKaHUs, B TOM YUCIE MyOTUYHO AeNaTh KpaTKue
COOOIIEHUsT O pe3ylbTaTaX MPOEKTOB WM Y4YeOHBIX HCCIEAOBAHUN; TPU ITOM TPaMOTHO
WCTIOJIh30BaTh M3YYCHHBI MOHATHUHBINA anmapaT Kypca (U3HUKH, COTPOBOXKIATH BBHICTYIIJICHHE
Mpe3EHTALNEN;
- TIpY BBINIOJIHEHUH YYEOHBIX IPOEKTOB U UCCIIEIOBAHUM pacrpeesiaTh 005S3aHHOCTH B TPYIIIE B
COOTBCTCTBHUHM C IIOCTAaBJICHHBIMU 3aJadyaMH, CJICAUTH 3a BBIIIOJHCHUEM IIJIaHa I[CflCTBI/Iﬁ,
a/JIecKBaTHO OIICHMBAThb COOCTBEHHBIH BKJIaJ] B JIEATEIBHOCTh TPYMIbl; BBICTpPAUBATh
KOMMYHHKATHBHOE B3aMOJICHCTBUE, YUUTHIBASI MHCHHE OKPYIKAIOIIHX.

Ilpeomemmnvie pesynomamol uzyuenus Kypca guzuxu 8 knacca:

[TpeameTHbIe pe3ynbTaThl 1OJKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Yy 00yUarOIINUXCS YMEHUI:
- NCIOJB30BATh MOHATH: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSHHUS BELIECTBA, KPUCTANIMYECKHE U aMoOp(HbIe Tena, HACBHILECHHBIM U
HEHACBILUICHHBIN I1ap, BIAKHOCTb BO3JyXa; TEMIIEpaTypa, BHYTPEHHSS D3HEPIUs, TEILUIOBOU
JIBUTaTElb; 3JIEMEHTAPHBIM 3JIEKTPUYECKUN 3apsii, AJIEKTPUYECKOE I10JIe, NPOBOJHUKH U
JMDJIEKTPUKH, TTOCTOSIHHBIN AJIEKTPUUYECKUM TOK, MAaTHUTHOE T0JIE;
- pa3nuuath SABJICHM (TEMJIOBOE pacIIUpEHHUe /cxaTHe, Terlonepeaada, TemIoBoe paBHOBECHE,
CMauuBaHUE, KalWJUIAPHBIE SBJICHUS, UCHAPEHUE, KOHJEHCAIMs, IUIaBJIEHUE, KPUCTaIN3aLUs
(oTBepaeBaHUE), KHUIIEHHE, Terionepenada (TEIIONPOBOIHOCTb, KOHBEKLMS, H3IyYEHHE);
JJNIEKTpU3aLMsl TeJ, B3aUMOJECHCTBUE 3apsAlOB, IEHCTBUS DJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMO/IEHCTBUE MarHUTOB, IEHCTBUE MAarHUTHOTO I10JIS1 HA IIPOBOJIHUK C TOKOM) T10
ONMCAHUI0O HUX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
(bu3nyeckoe sBICHUE;
- pacrio3HaBaTh MPOSBICHUE M3YyYCHHBIX (DU3NYECKUX SIBICHUI B OKPYXKAIOLIEM MHUpPE, B TOM
yycliie (pu3ndeckue SBJICHMs B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U KaWJUISIPHBIC SBJICHUS B
IIpUpOJE, KpUCTAIBl B IpUpoje, uzinydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHUE OpHU3BI,
o0pazoBaHKe POCHl, TYMaHa, WHEsl, CHEra; JIEKTPUUYECKHE SBJICHUS B aTMOc(]epe, FIeKTpUIECTBO
KUBBIX OPraHU3MOB; MarHUTHOE moJjie 3eMJH, Apel( IMOI0COB, POJib MAarHUTHOIO IOJS JUIs
AKHU3HU Ha 3emiie, MOJIIPHOE CUSHUE; IIPU 3TOM IEPEBOIUTH NMPAKTUYECKYIO 3a7ady B yueOHYIO,
BBIJICNISATH CYIIECTBEHHbIE CBOMCTBA /MIPU3HAKY (PU3NUECKUX SBIICHHIA;
- XapakTepHu30BaTh CBOWCTBA Te€l, (PU3NYECKHUE SIBJICHMS M IPOLECCHI, MUCIOJIb3ysl OCHOBHBIE
IIOJIO’KEHHS MOJIEKYJIIPHO — KHHETUYECKOM TEOPUU CTPOEHUS BEIIECTBA, IPUHIINII CYIIEPIIO3HLIAN
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHMs 3apsja, 3akoH Oma Ui ydyacTkKa Lenu,
3akoH Jlxoyns — JleHna, 3akOH COXpaHEHHMs DJHEPIUU; IIPU 3TOM [JaBaTb CIOBECHYIO
(hopMyIIHPOBKY 3aKOHA U 3alMChIBAaTh €T0 MaTEMATHYECKOE BhIPAXKECHHE;
- OOBACHATH (hU3MUYECKHE IPOLECChl U CBOWCTBA TEJ, B TOM YMCJIE€ U B KOHTEKCTE CHUTYyalUi
MIPaKTUKO — OPUEHTUPOBAHHOI'O XapaKTepa: BIABIATh IPUUMHHO — CJIEACTBEHHBIE CBSA3H, CTPOUTD
oOBsicHeHHe u3 1 — 2 JOoru4ecKux 1aroB ¢ onopoil Ha 1 — 2 U3y4eHHbIX CBOMCTBa (HU3HUECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
- pacmo3HaBaTh NPOOJIEMBbI, KOTOPhIE MOKHO PELIMTh MPH TOMOLIM (U3NYECKUX METOJIOB;
WCIIOJIb3Ysl OIKMCAaHUE HCCIENOBAHMS, BBIIEISATh IPOBEPSEMOE MPEANOI0KEHHE, OLIEHUBATDH
IIPaBUJIBHOCTH NOPSJKA IPOBEACHUS UCCIIEIOBAHMsL, I€JIaTh BBIBOIBL;
- pewmatb pacu€THbIe 3a1a4 B 2 — 3 IE€HCTBUSA, MCIONB3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
(Gu3nyeckrue BEIMUYUHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJaud 3allUChIBaTh KPaTKOE YCIIOBHE,
BBISBIIATh HEJOCTATOK J@HHBIX JJIs pEIIeHUs 3ajJaud, BbIOMpaTh 3aKOHbBI W (HOPMYJIbI,



HeoOXonuMble sl €€ pelleHus, NMPOBOAUTh PACUYEThl MU CPABHUBATH IOJIYYEHHOE 3HAYECHUE
(u3MYEeCKOil BETMUNHBI C U3BECTHBIMU IAHHBIMU;

- pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PEUIMTh MPH MOMOIIM (U3NYECKUX METOJIOB;
WCIIOJIb3Ysl OIKMCAaHUE HCCIIEOBAHMS, BBIIEISATH IIPOBEPSEMOE MPEANOIOKEHHE, OLIEHUBATH
MIPABUIILHOCTH MOPSAJIKA IPOBEJCHUS UCCIIEI0OBAHMUS, /I€1aTh BbIBO/BI,

- TPOBOJUTH OMBITHI MO HAOMIOAECHUIO (PU3MUECKUX SBICHUN WMIIM (PU3HMUECKUX CBOMCTB Tel
(kanwIsipHbIE SIBICHUS, 3aBUCHMOCTb JaBJICHHUS BO3[yxXa OT ero oObéma, TemImepaTyphl;
CKOpPOCTH IHpollecca OCThIBaHMsI / HAarpeBaHus IpU HU3IYYEHUH OT I[BeTa M3Jydarouien /
MOTJIONIAONIEHN TOBEPXHOCTH; CKOPOCTh UCIIAPEHMSI BOJIbI OT TEMIIEPATYPBI JKUJKOCTH U IIJIOLIAAN
e€ TOBEPXHOCTH; DJIEKTpU3alusi TeJI U  B3aUMOJCHCTBUE DBJEKTPUUECKUX  3apsoB;
B3aMMOJICHICTBME TIOCTOSHHBIX MAarHUTOB, BH3yaJM3al[Msl MAarHUTHBIX IOJIEH ITOCTOSTHHBIX
MarHuToB; AEWCTBHUS MAarHUTHOIO IIOJISI Ha IPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHumra,
CBOMCTBa  DJIEKTPOJBUTATENs  IOCTOSHHONO  TOKa):  (OpMyJIHpoBaTb  MPOBEpsSIEMbIE
MPEIOI0XKEHUs, COOMPaTh YCTAHOBKY M3 IPEJIOKEHHOI0 000y I0BaHHUS; OIIMCHIBATH X0 OIbITA
1 GOpPMYIHUPOBATH BHIBOJIBI;

- BBITIIOJIHATH IPSIMbIE H3MEPEHUS TEMIIEPATypPhl, OTHOCUTEIBHON BIaKHOCTH BO3/1yXa, CUJIbI TOKA,
HaNpsOHKEHUs C HCIOJIb30BAHMEM AHAJIOIOBBIX NMPUOOPOB M JATYUKOB (U3NYECKUX BEIMYUH;
CpaBHUBATh PE3yJIbTaThl U3MEPEHUH C yUETOM 3aJaHHOM aOCOIIOTHOM MOTPELIHOCTH;

- TPOBOJIUTH HCCJIECIOBAHHWE 3aBHCUMOCTH OJHOW (PU3MYECKOW BEIWYMHBI OT JPyroil ¢
HCIOJIb30BAHNEM IIPSIMBIX U3MEPEHHH (3aBUCUMOCTD COIIPOTHBIICHUS ITPOBOIHUKA OT €0 JUIMHBI,
IUIOIIAJM TONEPEYHOTO CEUeHHs] M YJEIbHOI'O COMPOTHBIIEHUS BELIECTBA MPOBOJHUKA; CHIIBI
TOKa, WAYIIEro Yepe3 INPOBOAHMK, OT HANpPsOKEHUS Ha IIPOBOAHMKE; MCCIEAOBaHUE
MIOCJIEZI0BATENBHOIO U ApAJUIETIbHOTO COEIMHEHUH IPOBOIHUKOB): IUIAHUPOBATh UCCIIEI0OBaHUE,
coOupaTh YCTAaHOBKY U BBIIOJHATH MU3MEPEHHUs, CIeysl MPeUI0KEHHOMY IUIaHy, (UMKCHPOBATh
pe3yabTaThl TOJyYeHHOH 3aBUCMMOCTH B BUAE TaOnui MU rpaduKoB, JAeNaTh BBIBOIBI IO
pe3yJibTaTaM HCCIe0BaHus;

- IPOBOJIUTh KOCBEHHbIE U3MEPEHMsI (U3NUYECKUX BENUUMH (yIeabHas TENI0EMKOCTh BEILIECTBA,
COIIPOTHBIIEHUE TNPOBOJHMKA, paboTa W MOIIHOCTh JJIEKTPUYECKOTO TOKA): IJIAHUPOBATH
M3MepeHus, cCOOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIeIys MPeI0KEHHOW MHCTPYKLUH, U
BBIUUCJIATh 3HAUEHUE BEJTMUUHBI;

- coOMI01aTh MpaBKJia TEXHUKH 0€30MIaCHOCTH IpH padoTe ¢ 1a00paTOpHBIM 000pyI0BaHUEM;

- XapakTepu30BaTh NMPUHIUIBI JEHCTBUS HM3YYEHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OIIOPOii Ha X onMcaHus (B TOM YHCIIe: CUCTEMa OTOIJICHHsI IOMOB, TUTPOMETp, TapoBasi TypOuHa,
aMIIepMeTp, BOJIBTMETP, CUETUMK HJIEKTPUYECKOM 3HEPruH, 3JIEKTPOOCBETUTENIbHBIE HMPUOOPBI,
HarpeBaTelIbHbIC AEKTPONPUOOpPHI (mpumepsl), JJIEKTPUYECKUE IIPENOXPAHUTEIIH;
JJIEKTPOMArHuT, 3JEKTPOJBUIATENIb IOCTOSHHOIO TOKAa), HCIOJb3ys 3HAHUA O CBOMCTBax
(bu3nyeckux sABICHUH U HEOOX0IUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOWCTBA M M3MEPHUTEIbHbIE NPUOOPHI MO CXEMaM U
CXEMaTHYHbBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHEI'O CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbl 3JEKTPUYECKUX Lenel ¢
MIOCJICZIOBATENbHBIM M IApAJUIEJIbHBIM ~COEIMHEHUEM JJIEMEHTOB, pasiu4das yCIOBHbBIE
0003HaYEHHUS TEMEHTOB JIEKTPUUECKUX IIETIeH;

- MPUBOJUTH MPUMEPHI / HAXOAUTh WH(OPMALMIO O MPUMEPAX MPAKTUUECKOTO HCII0JIb30BaHUS
(hu3MUeCKUX 3HAHWH B MOBCETHEBHOM JKU3HH TSI 00ecTiedeHHs 0€30ITaCHOCTH MpU 00paIieHuu C
npudopaMu W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/0pPOBbS U COOJIIOJEHHUS HOPM
9KOJIOTHYECKOT0 MTOBEICHUS B OKPYKaIOLIEeH cpee;

- OCYILIECTBIATh MOUCK MH(OpMaIK (U3UIECKOro CoiepkaHus B ceTd VIHTepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUHN U Ty TEM CPaBHEHHS JIOTIOJIHUTEIIbHBIX HICTOYHUKOB BBIJIENISATH MHPOPMALIUIO,
KOTOpas ABJSETCSA MPOTUBOPEUUBOM HIIM MOXKET ObITh HEIOCTOBEPHOM;

- HWCIOJb30BaTh NPU BBHINOJHEHWU YYEOHBIX 3aJaHUN HAYYHO — MOMYJSIPHYIO JIMTEPATypy
(U3NYECKOTO CONepKaHMs, CIPaBOYHBIE MaTepHallbl, pecypchl ceth HTepHeT; BianeTh



npuéMaMu KOHCIIEKTHPOBAaHMS TeKcTa, HpeoOpa3oBaHus MHGOPMALUHK W3 OIHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;
- cO3/1aBaTh COOCTBEHHBIE MMCHMEHHbIE 1 KPaTKHE YCTHBIE COOOIIeHus, 0000111as nHpopMaIuio
13 HECKOJIbKUX MCTOYHUKOB (PM3MUECKOTO COACPIKAHUS, B TOM YMCIE MyOIMYHO MPEICTaBISITh
pe3ynbTaThl TMPOSKTHOM WJIM HCCIENOBATENBCKONH AEATETBHOCTH; TP 3TOM T'PAMOTHO
WCIOJIb30BaTh M3YUYCHHBIH MOHATUWHBINA anmapaT Kypca (U3HMKH, COMPOBOXKIATH BBHICTYIIJICHHUE
MpE3EHTALNEN;
- TIpU BBIMTOJTHEHUH YYEOHBIX MIPOESKTOB M MCCIEIOBAHUHI (H3MUECKUX MPOLIECCOB PACIPEICIIAT
0053aHHOCTH B IPYMII€ B COOTBETCTBUHU C IMOCTABJICHHBIMHU 3a/lauaMH, CJIEAUTh 32 BBHIIIOJIHEHUEM
IUTaHa JCWCTBUH W KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKIAJ B
JeATeTbHOCTD TPy, BRICTPAaUBAaTh KOMMYHHUKAaTHBHOE B3aMO/ICHCTBHUE, TIPOSBIISISI TOTOBHOCTh
pasperiatb KOH()IUKTHI.

Ilpeomemmnvie pezynvmamol uzyuenua Kypca usuxu 9 knacca:

[TpenMeTHBIC pe3yabTaThl JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YUAIOITUXCS YMEHHIA:
- ACIIOJIb30BATh MIOHATHUS: CUCTEMa OTCYETa, MaTePHAIbHAS TOYKA, TPACKTOPHS, OTHOCHTEIHLHOCTh
MEXaHUYECKOTO JIBIKEHUS, nedopmarus (ympyras, MJIaCTHYECKas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH; HEHTP TSHKECTH; aOCONIOTHO
TBEPJIO€ TEJIO, IIEHTP TSHKECTU TBEPJOTO Teja, PAaBHOBECHUE; MEXAHUYECKUE KOJICOaHUsI U BOJIHBI,
3BYK, HH(GPa3ByK U YJIbTPa3BYK; 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OTU30PYKOCTh U JalbHO30PKOCTh, CIIEKTPhl UCITYCKAHUs U TOTJIONIeHUS; anb(da -, 6eTa - u
raMma — U3JIy9eHHsI, U30TOIIbI, sIIePHAst SHEPTeTHKA;
- pa3nmmMyaTh sABICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE TIPSIMOJIMHEWHOE JBWKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBHYKEHHUE, CBOOOTHOE MaIEHUE TEJI, PABHOMEPHOE JIBIKEHUE
10 OKPYXHOCTH, B3aMMOJCUCTBHE TE€J, PEAKTHBHOE [BIDKECHHUE, KOJEOATeThHOE JIBIIKCHUE
(3aTyxaromiyie U BEIHYKJIEHHBIE KOJIeOaHus), pE30HAHC, BOJIHOBOE JIBIDKCHHE, OTPAXKEHUE 3BYKa,
AJIEKTPOMArHUTHAS WHAYKIIHS, MPSIMOJIMHEHHOE pacpoCTpaHEeHHe, OTpaXXEHHE U MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHUE OEJIOoro CBETa B CIIEKTP U CIOKEHUE
CIICKTPATBHBIX IIBETOB, €CTECTBEHHAS PAJMOAKTUBHOCTH, BOSHHKHOBCHHE JIMHEHYATOTO CIIEKTpa
W3JTy4eHHs1) MO OMUCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOIINX
TaHHOE (PU3UUYECKOE SIBIICHUE;
- pacmo3HaBaTh MPOSBJICHUE W3YYCHHBIX (DH3UYECKHX SBICHUA B OKpYKarolmeM MHpE (B TOM
yycie (pu3nuecKre sBICHUS B MPHUPOJE: MPUINBBI U OTJIMBBI, JABMKeHUE TutaHeT ColHeyHOU
CUCTEMBI, PEaKTHBHOE [BUKCHHE J>KUBBIX OPTaHU3MOB, BOCIPHUSITHE 3BYKOB >KUBOTHBIMHU,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 9XO0, [IBETA TEJI, OIITHYECKUE SIBJICHUS B IPHPO/IC,
Ouonoruyeckoe JAEeWCTBUE BHAMMOTO, YJIbTPa(UOIETOBOTO U PEHTICHOBCKOIO H3IIyYEHUH;
€CTECTBEHHBII paJMOaKTUBHBINA (POH, KOCMHUYECKHE TyYH, PAIMOAKTUBHOE H3TYyYSHHE MPUPOTHBIX
MUHEPAJIOB; JICHCTBUE PATUOAKTHBHBIX W3IYYCHUH HA OpraHu3M 4YelOBEKa), IMPHU ITOM
MEePEBOIUTH MPAKTUUECKYIO 3a7jauy B YUEOHYIO, BBIJENATH CYIIIECTBEHHbIE CBOWCTBA / MPU3HAKU
(bu3HUECKUX SBICHUN;
- ONWCHIBATHh HM3YUYEHHBIC CBOWCTBA Tel W (PU3NYECKHE SBJICHHS, WUCIONB3Ys (QHu3nvecKue
BEJIMYHMHBI (CPEIHSS U MCHOBCHHAsI CKOPOCTh TeJia IPH HEPaBHOMEPHOM JBWKCHHH, YCKOPEHUE,
nepeMenieHue, myTh, yIIoBas CKOPOCTh, CUJIa TPEHUS, CHIIa YIIPYTOCTH, CHJIA TSYKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUs, BEC Tela, UMIYJbC Tella, MMITYJIbC CHJIBI, MEXaHWYecKas padora u
MOIIHOCTb, IOTEHITHAIBHAS YHEPTHSI TEJIA, TOHIATOTO HaJl TOBEPXHOCTHIO 3¢MITH, ITOTECHITHATBHAS
JHEPrusl CXKATOM MPYKUHBI, KHHETUYECKasi YPHEPIHsl, TOJHAs MEXaHUYeCKasi SHEPrus, Mepuo u
4yacToTa KoieOaHui, JUIMHA BOJTHBI, TPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTH CBETA, TOKA3aTeNb
MIPEIIOMIICHUS CPEJIBI ); TIPU OMMCAHUU MTPABWIIBHO TPAKTOBATH PU3NICCKHII CMBICIT UCTIONB3YEMBIX
BEJIMYMH, 0003HAUYCHUS U €AMHUIIBI (PU3NYECKUX BEIIMYMH, HAXOIUTH (OPMYJIIBbI, CBA3BIBAIOIINE
JaHHYI0 (DU3WYECKYI0 BEIMYMHY C JAPYTUMHU BEIUYUHAMH, CTPOUTH TpapuKd H3yUYEeHHBIX
3aBUCHMOCTEH (PU3NICCKIX BEITHYUNH;
- XapaKTepu3oBaTh CBOMCTBa Ted, (pU3MUECKHUE SBJICHUS W MPOLECCHI, HCIONb3Yysl 3aKOH
COXPaHEHUS DHEPTUH, 3aKOH BCEMHPHOTO TATOTEHHSI, MPUHIUI CYNEPIIO3UIIMN CHUJI, TIPUHIIUIL



oTHocuTenbHOCTH ["anuies, 3akoHbl Hp0TOHA, 3aKOH COXpaHEHUs! UMITyJIbCa, 3aKOHbBI OTPa’KEHUS
U TIpeJIOMJICHHsI CBETa, 3aKOHBbl COXPAHEHHUs 3aps0OBOIO M MAacCOBOIO YHCEN IMpPH SIEPHBIX
peakuMax; TMpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHAa M 3allUCBIBaTh €ro
MaTeMaTHYECKOE BBIPAKECHUE,

- OOBACHATH (hU3MUYECKHE IPOLECChl U CBOWCTBA TEJ, B TOM YMCJIE€ U B KOHTEKCTE CHUTYyalui
MIPAKTUKO — OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IPHUYUHHO — CIIEJICTBEHHBIE CBS3H, CTPOUTH
o0BsicHEeHHE U3 2 — 3 JOTMYECKHX I11aroB ¢ OMOpPoi Ha 2 — 3 U3y4YEHHBIX CBOMCTBA (PU3HUECKUX
SABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemiath pacu€THbIE 3a7Ja4u (ONUpPAIOIIHecs Ha CUCTEMY U3 2 — 3 ypaBHEHHUI ), HCTI0JIb3YS 3aKOHBI
u GopMyIbl, CBA3BIBAIONIME (U3MYECKHE BEIMYMHBL: HAa OCHOBE aHajM3a YCJOBUS 3amadyd
3aIllUCBIBAaTh KPATKOE YCIIOBHUE, BBIABIATH HEAOCTAIONINE WM M30BITOYHBIE JaHHBIC, BEIOMPAThH
3aKOHBl U (OPMYJbI, HEOOXOAWMBIE JJIsI PpEIICHHs, NIPOBOJAUTH pPACUETHI U OLICHUBATH
PEATMCTUYHOCTD MOTyYESHHOTO 3HAUYEHUS (PH3HMUECKON BEITUYMHBI;

- pacrmo3HaBaTh NPOOJEMBbI, KOTOPbIE MOXXHO PELIMTh MPU NOMONIM (U3NYECKUX METOJOB;
UCTOJb3ys OINUCAHWE HCCIENIOBaHMS, BBLACIATH INPOBEPSEMOE NPEANOI0KEHUE, OLEHUBATh
MPAaBUIBHOCTh TOPSAKA TIPOBENSHHS] HCCIEIOBAaHUS, J€NaTh BBIBOJBL, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OIBITOB;

- IPOBOJUTH OMBITHI [0 HAOIIOAECHUIO (PU3MUECKUX SBICHUN MM (PU3NYECKHX CBOICTB Tel
(u3yyeHue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHUsS PHEPruH; 3aBUCHMOCTH MEpUoIa
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA OT MAacChl I'py3a U *KECTKOCTU IPY>KUHBI U HE3aBUCUMOCTB OT
aMIUTUTYAbl MaJbIX KoJeOaHMil; NMPpsSMOIMHENHOE PacCIpOCTpaHEHUE CBETa, pa3jiokeHue 0ernoro
CBETa B CIIEKTP; U3YUECHUE CBOICTB M300paKeHUs B IJIOCKOM 3€pKajie M CBOMCTB M300paKeHUS
npeaMeTa B COOMparoIel JInH3e; HaOJIt0IeHNe CIUTOIIHBIX M IMHEWYaThIX CIIEKTPOB U3TYUYCHNUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000pyA0BaHMSI; ONUCHIBATH X0
OTIBITA M €T0 PE3yNbTaThl, POPMYITUPOBATH BHIBOJIBI;

- TIPOBOJUTH MPH HEOOXOIUMOCTH CEPHUIO TPSMBIX M3MEPEHUH, OMpeAessisl CpeaHee 3HAUYCHUE
n3MepsieMoi BeTUYMHBI ((POKYCHOE PACCTOSHUE COOMparolied JIMH3bI); 0OOCHOBBIBATH BHIOOD
crioco0a u3MepeHus / U3MepUTEIHLHOI0 Ipubopa;

- MPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DPM3NYECKUX BEIUYMH C UCIIOIB30BAHUEM MPSIMBIX
U3MEpEeHUH (3aBUCHMOCTb IIyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JBMKCHUM 0€3 HayalbHOU
CKOPOCTH; TepHo/ia KoieOaHUi MaTeMaTHYeCKOTO MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yTJIa
OTPaXEHHsSI OT YIJa TaJeHHs): IUIAHUPOBATh HCCIEIOBAaHUE, CAaMOCTOSATEIFHO COOMpPaTh
YCTQHOBKY, (PMKCHPOBAThH PE3yJIbTaThl MOJyYEHHONW 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BHJIE
Tabau1l U TpaduKOB, A€NaTh BBIBOABI I10 pe3yJIbTaTaM UCCIEI0BaHUS;

- IPOBO/INTH KOCBEHHBIE H3MEPEHHSI (PU3NYECKUX BETUYMH (CPEIHSS CKOPOCTh U YCKOPEHHE Tela
IIPY PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHME CBOOOJHOrO MajeHUs, >KECTKOCTh IPYKUHBI,
KO3(QQHUIMEHT TPEHUsl CKOJIbXKEHHs, MEXaHW4yecKas padoTa M MOILHOCTh, 4acTOTa M HEPUOA
KOJIEOaHUI MAaTEMAaTHUECKOTO U MTPYKMHHOTO MasSTHUKOB, ONITHYECKAs! CHJIa COOMPAIOIIEH TNH3BI,
pannMoaKTUBHEIA (POH): IIIAHUPOBATH W3MEPEHUs; COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBINOJIHATH U3MEPEHUs, CIeays NPEUI0KEHHON HHCTPYKIUH; BBIYUCIIATh 3HAUCHUE BEIMUUHBI U
aHAJM3UPOBAThH MOJIyUYEHHBIE PE3YIbTATHI C YIETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHU;

- pasnuyuaTh OCHOBHBIC TNPH3HAKM HM3YYCHHBIX (DU3MYECKUX MOJEJei: MaTepuanbHas TOYKa,
a0COJIIOTHO TBEPJOE TENI0, TOUCUHBIM UCTOYHHK CBETA, JIy4, TOHKas JIMH34, IUIaHeTapHasi MOJeIb
aToMma, HyKJIOHHasi MOJIeJIb aTOMHOTO S1/Ipa;

- XapaKTepU30BaTh MPUHIIUITBI JCHCTBHS M3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
ONOpOl Ha MX omucaHus (B TOM YHUCIE: CHUAOMETpP, NATUYUKU IIOJIOKEHUS, PACCTOSHHUS U
YCKOPEHHUs, pakera, 3XOJOT, OYKH, IEpPHCKON, ¢oToanmapar, ONTHUYECKHE CBETOBOJBI,
CIIEKTPOCKOTI, JIO3UMETP, Kamepa BuibcoHa), MCHONB3ys 3HAHHS O CBOMCTBAaX (DU3UYECKUX
SBJICHUH 1 HEOOXOUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

- coOM01aTh MpaBKJia TEXHUKH 0€3011aCHOCTH IpH padoTe ¢ 1a00paTOpHBIM 000pyI0BaHUEM;

- WUCTOJB30BATh CXEMBl M CXEMAaTHYECKHE PUCYHKH HW3YYEHHBIX TEXHHYECKHX YCTpPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB M TEXHOJOTMYECKUX IMPOLECCOB INpPU pPELIEHUH Yy4yeOHO —



IIPAKTUYECKUX 3aJ1a4; ONTHYECKUE CXEMBbI Ul IOCTPOCHUS U300pakeHUH B IUNIOCKOM 3epKaje U
cobuparoIei JIMH3e;
- MIPUBOJUTH MPUMEPHI / HAXOAUTh WH(OPMAIMIO O MPUMEPAX MPAKTUUYECKOTO HCIIOJIb30BaHUS
(u3nuecKux 3HaHUU B OBCEIHEBHOW KU3HU JUIsl 0OecnieueHns 6e30MacHOCTU TP 00pallleHuu C
npubopaMy M TEXHUUYECKHMMM YCTPOMCTBAMH, COXPAHEHMs 3/I0POBbS U COOJIIOJEHHUS HOPM
JKOJIOTMYECKOTO IIOBEIECHUS B OKPY KAIOILEN CPELE;
- OCYWIECTBJISITh MOUCK HHGpopMauuu ¢u3nyeckoro coaepkanuss B cetu HHTepHer,
CaMOCTOSITENIbHO (POPMYIIUPYS IOUCKOBBIH 3alpoC, HAXOAUTh IYTH ONPEAETICHUs 10CTOBEPHOCTH
MOJTy4YeHHOHN MH(OpMAIK HAa OCHOBE UMEIOLINXCS 3HAHUI U IOTIOJIHUTENbHBIX HCTOYHUKOB,;
- WCIOJB30BAaTh TPU BBHIIOJHEHWH YYEOHBIX 3aJaHUN HAYYHO — TOMYJSIPHYIO JIHTEPATYPY
(Gu3nYecKoro cojepkKaHus, CIPABOYHbIE MaTepHajbl, pecypchl ceTu VHTepHeT; BiaaeTh
npuéMamM KOHCIIEKTHPOBAaHUS TEKCTa, IMpeoOpa3zoBaHusi HH(OpMAIMM U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;
- C037aBaTh COOCTBEHHbIE NMUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE HMH(OpPMALUU M3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOTO COJEpXKaHMs, MyOIMYHO MPEJICTaBIATh PEe3yJIbTaThl
MIPOCKTHOM WJIM UCCIEN0BATEIbCKOM JEATEIbHOCTH; IIPU O3TOM TI'PAMOTHO HCIIOJIB30BaTh
M3yYEHHBIN NMOHATUHHBIN anmnapaTr U3y4aeMoro paszena (GU3MKU M COIPOBOXKAATh BBICTYILUICHUE
Ipe3eHTalMel ¢ y4éToM 0COOEHHOCTEH ay TMTOPUU CBEPCTHHUKOB.

Boinycknuk ocno6noi wikonwl Hayuumcs:

- cobmoaaTh MmpaBuiia 6€30MaCHOCTH U OXpaHbl TPyAa MpH paboTe ¢ yuyeOHbIM U TaOOpaTOPHBIM
00opyIoBaHUEM;

- IOHUMATh CMBICIT OCHOBHBIX (DU3WYECKUX TEPMUHOB: (PH3UUECKOE TENO0, (PU3NUECKOE SBIICHHE,
¢u3nyeckas BeIMYMHA, €AMHULIBI H3MEPEHNUS;

- pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOKHO PELIMTh MPH TOMOILIM (U3NYECKUX METOJIOB;
AHAJM3UPOBATH OT/ICITBHBIC ATAITbl POBEICHIS UCCIEIOBAHUA U HHTEPIPETUPOBATH PE3yIbTATHI
HaOJI0IEHU U OIIBITOB;

- CTaBUTh OMBITHI 110 MCCIEAOBAHUIO (PU3NYECKUX SIBICHUN WM (PU3MYECKUX CBOMCTB Tenl Oe3
WCTIOJIB30BAHUS MPSIMBIX M3MEPEHUH; Mpu 3TOM (OPMYIHPOBATH MpodiIeMy/3agady y4eOHOTro
9KCHEPUMEHTa; COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOIO 00OpYyNOBaHUA; NMPOBOAUTH OMBIT U
(opMyIHpOBATH BBIBOBI.

Ipumeuanue. Ilpu npoBeaeHNH UCCIEAOBAHNUS (QU3NYECKUX SBICHUI M3MEPUTENbHbIE IPUOOPHI
UCIOJIb3YIOTCSA JIUILb KaK JATYMKHN U3MEpeHHs GU3NYECKUX BEIMUYUH. 3alIMCH IIOKa3aHUH MTPSIMBIX
U3MEPEHUH B 3TOM CiIydae He TpeOyeTcs.

- IOHUMATh POJIb IKCIIEPUMEHTA B MOJYYSHUN HAYYHOU NH(OpMAIINH;

- IPOBOJIUTH MPSAMBIE U3MEPEHUs (PU3NUECKUX BEJIMYHH: BPEMs], PACCTOSHUE, Macca Tella, 00beM,
cuila, Temreparypa, aTMoc(epHoe JaBlIeHHE, BIaKHOCTh BO3JlyXa, HaNpsKeHHE, CHila TOKa,
panuanoHHbIH (QOH (C UCTIONIB30BAHUEM JO3UMETPA); IPU 3TOM BBIOMPATh ONITUMAIIBHBIN CIIOCO0
U3MEPEHHUS U UCIIOIb30BaTh MPOCTEUIIINE METOIbI OIEHKHU MOTPEIIHOCTEN U3MEPEHUN.
Ilpumeuanue. JlroOGast yueOHas mporpamma JOJDKHA OOeCIeuuBaTh OBJIQJACHUE MPSIMbBIMU
M3MEPEHUSMH BCEX MEPEYNCICHHBIX (PU3NYECKUX BEJINYHH.

- TIPOBOJUTH WCCIICIOBAHHUE 3aBUCUMOCTEH (PM3NYECKUX BEIHYUH C HCIIOJIE30BAHUEM TPSIMBIX
U3MEPEHU: NpU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHPOBATH PE3YJbTAThl IMOJy4YEHHOMH
3aBUCUMOCTH (PU3MUYECKHUX BETMYMH B BHUJIE TAOIHII ¥ rPaUKOB, J€TaTh BHIBOIBI 10 PE3yJIbTaTaM
WCCIICIOBAHMS,

- TNPOBOAUTH KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEJIWYHMH: IPHU BBINOJIHEHUH H3MEpEHUM
coOHupaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys NpPEIJIOKEHHONH HMHCTPYKIUH, BBIUYUCIATH
3HAa4YCHHE BEJMYMHBI U aHATM3HPOBATH MOJIYUYCHHBIC PE3yJIbTAThl C YIETOM 3aJJaHHOW TOYHOCTH
HU3MEPEHUI;

- QHAJIU3UPOBATh CHUTYAllMH MPAKTUKO-OPHEHTUPOBAHHOTO XapakTepa, y3HaBaTb B HHUX
MIPOSIBJICHNE U3yUYCHHBIX (PU3NYECKUX SBJICHUIN HITH 3aKOHOMEPHOCTEH M MMPHUMEHSTh HMEIOLITHECS
3HaHUSA Ul UX OOBSICHEHNUS;



- MOHUMAaTh NMPUHIUIBI ASUCTBUS MAalIMH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB, YCIOBHS HX
0€30I1acCHOT0 UCTIOIH30BaHUS B TTOBCEAHEBHON KHU3HU;
- HCHOJB30BaTh MPU BBINOJIHEHUM YUYEOHBIX 3aJa4 HAyYHO-TIOMYJSPHYIO JIUTEPaTypy O
(bU3UYECKUX SIBJICHUSX, CIIPABOYHBIE MaTepUaIbl, peCypchl IHTepHET.

Bovinycknuk nonyuum 603M0MCHOCHb HAYUUMBCA

- OCO3HABAaTh [ICHHOCTh HAyYHbIX UCCIEA0BAaHUMN, POJIb (PU3UKU B paCIIMPEHUH IIPEICTABICHUN 00
OKPY>KaIOIlIEM MUPE U €€ BKJIaJ B yJIy4IlIEHUE KaueCTBa KU3HH;
- UCMOJb30BaTh IPHUEMBI TOCTPOCHUS (PU3MUECKUX MOjeNel, MOoucKa M  (OPMYIHPOBKH
JIOKA3aTeNIbCTB BBIJBUHYTBIX THMIIOTE3 M TEOPETHYECKHX BBIBOJOB HAa OCHOBE SMIIMPUYECKU
YCTQHOBJICHHBIX (DAaKTOB;
- CpPaBHMBATh TOYHOCTb H3MEpPEHHUS (PU3MUECKMX BEIUYMH IO BEIMYMHE MX OTHOCHTEIHHOMN
MOTPEIIHOCTH NPU MPOBEACHUHN MPSIMBIX U3MEPEHUM;
- CaMOCTOATEJIBHO MPOBOAUTH KOCBEHHBIE M3MEPEHUS M UCCIICAOBAHUS (PU3MUECKUX BEJIUYHH C
WCIOJIb30BAHUEM PA3IMUHBIX CIIOCOOOB M3MEpEHUsl (PU3UYECKUX BEIMYHMH, BHIOMPATH CPEICTBA
M3MEPEHHUsl ¢ y4eTOM HEOOXOJMMOH TOYHOCTH HM3MEpEeHHi, 00OCHOBBIBATH BBIOOp crocoda
U3MEpEHUs, AaIEKBATHOIO ITOCTABJIEHHOW 3ajade, MPOBOAUTH OLCHKY JIOCTOBEPHOCTH
MIOJIyYE€HHBIX PE3YJIbTaTOB;
- BOCIIPHHUMATh MHPOPMAIUIO (PHU3UUECKOTO COMepKAHUS B HAYUHO-TIOMYJISIPHOM JTUTEpaType u
CpeAcTBaX MaccoBOW HWHGPOpPMALMU, KPUTHYECKH OLCHMBATh IOJIY4YEHHYIO HH(OpPMALHIO,
aHAJIM3UPYS €€ CoAep)KaHue U JaHHble 00 UCTOYHHMKE MH(OpMaIH;
- CO3/1aBaTh COOCTBEHHBIE TMCHbMEHHBIE M YCTHBIE COOOLICHHS O (PU3MUECKHX SBJICHHUIX Ha OCHOBE
HECKOJIbKMX MCTOYHHKOB MH(OpPMALIUU, COTPOBOXKAATH BHICTYIUIEHUE MPE3EHTAlUEH, yUNThIBast
0COOEHHOCTH ayTUTOPUU CBEPCTHUKOB.

Mexanuueckue sagnenun. Beinycknuk nayuumcsa:
- pacnio3HaBaTh MEXaHUYECKHUE SIBJICHUS U OOBACHATH HA OCHOBE UMEIOLIUXCS 3HAHUII OCHOBHBIE
CBOICTBA WJIM yCJIOBHS IIPOTEKAHUS ITHUX SBJICHUN: pABHOMEPHOE U HEPAaBHOMEPHOE JIBH)KEHUE,
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE  IPSIMOJIMHEWHOE  JBUIYKEHUE,  OTHOCUTEIBHOCTH
MEXaHUYECKOr0 JIBUKEHUS, CBOOOHOE MAaJIEHUE TeJ, PABHOMEPHOE JIBM)KEHUE 110 OKPY>KHOCTH,
MHEpLYs, B3aUMOJACHUCTBUE TEJ, PEaKTUBHOE [BIKEHHE, IIepeaada JaBJICHNs TBEPAbIMU TelaMH,
KHUJIKOCTMH M Ta3aMu, aTMoc(epHOe AaBlieHHE, IUIaBaHUE TEJ, PaBHOBECHE TBEPABIX Tell,
MMEIOLIUX 3aKperyIeHHYI0 OChb BpallleHus, KoyieOaTelbHOE JBM)KEHUE, PE30HAHC, BOJHOBOE
JBIKEHUE (3BYK);
- OIMCHIBaTh HM3yUYCHHBIC CBOMCTBA TEI M MEXaHWYECKHE SIBICHMS, HCHOJIb3Yys (U3UUYECKUE
BEJIMYMHBI: NYyTbh, IEPEMEILIEHUE, CKOPOCTb, YCKOpPEHME, Iepuoj]i oOpalleHus, macca Tena,
IUIOTHOCTh BEILECTBA, CUJIa (CHJIA TSKECTH, CHJIa YIIPYTOCTH, CUJIa TPEHUS), JaBICHHUE, UMITYJIbC
Tesla, KWHeTHYeCKasl SHeprus, MOTeHLHaNbHasl SHEPrus, MeXaHndyeckas paboTa, MexaHHYecKas
MotHocTh, KIIJ[ mpu coBepiieHHMM pabOThl € HMCIONB30BAaHUEM IPOCTOTO MEXaHU3Ma, CHUJia
TPEHUs, AaMIUIMTyJa, I[EepUOJ M YacToTa KoieOaHWH, JUIMHA BOJHBI U CKOPOCTh €€
pacrpoCTpaHeHusI; MPU ONMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUH CMBICI HCIOJb3YyEeMbIX
BEJIMYUH, UX 0003HAYCHUS U €IMHHUIBI U3MEPEHHUS, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO
(u3HUeCKyI0 BEIMUUHY C APYTUMU BETUYMHAMU, BEIYUCIIATH 3HAUY€HUE (PU3NYECKON BETNUMHBL;
- QHAJM3UPOBATh CBOWCTBA TEJl, MEXaHUYECKUE SIBJICHMS M IPOILECCHl, UCHOb3Ys (HU3NUYECKUe
3aKOHBI: 3aKOH COXPaHEHUS SJHEPTUH, 3aKOH BCEMUPHOT'O TSATOTEHUS, IIPUHLHAII CYTIEPIIO3ULIUHA CUIT
(maxoxnaenue paBHoxaencTByrome cuibl), I, 11 u Il 3akonbr HeroToHa, 3aK0H COXpaHEHHS
nMIysbca, 3akoH I'yka, 3axkoH Ilackans, 3akoH ApxuMena; IpU 3TOM pas3inyarb CIOBECHYIO
(OpMYIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKCHUE;
- pa3inyaTb OCHOBHBIE NPU3HAKM HM3YyUYEHHBIX (PU3MUECKUX MoOJeNel: MaTepualbHas TOYKa,
MHEpLHAIIbHAS CUCTEMA OTCYETA;
- pemaTh 3aJa4yd, HUCHOJIB3Ys (U3MUECKHE 3aKOHBI (3aKOH COXPAaHEHHMS SHEPrUH, 3aKOH
BCEMHMPHOI0 TAroTeHus, npuHuun cyneprnosunuu cwi, [, II m III 3akonsl HeroToHa, 3akoH
COXpaHeHHs uMmyjbca, 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena) U (GopMyIbl,
CBsI3bIBalOIME (hU3MUYECKHE BEIWYHMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tela, MJIOTHOCTh



BEIIECTBA, CUJIA, JAaBJICHHE, UMITYJIbC TeJa, KHHETUYECKash YHEPrus, MOTEHIMAIbHAS SHEPIHs,
MeXaHU4YecKasi paboTa, MexaHuueckas MoinHocTh, KIIJ] mpocroro mMexaHu3ma, Cuiia TPCHHS
CKOJIbXKEHUSI, KOIPPHUITUESHT TPEHUSI, aMILUIUTY1a, IEPHOJ] ¥ 9acTOTa KOJIeOaHUM, JITMHA BOJHBI U
CKOPOCTh €€ paclpoCTpaHEHMs): HAa OCHOBE aHAJIM3a YCIOBHS 3a/aud 3alUChIBATh KPaTKOE
YCIIOBHE, BBIIENATH (PU3MUECKIE BEIMYHHBI, 3aKOHBI U (POPMYJITBI, HEOOXOAUMBIC JIISI €€ PEIICHHUS,
IPOBOAUTH PACUYCTHI U OLICHUBATDH PCAJIBHOCTD MOJYUCHHOTO 3HAYCHUSA (1)I/I3I/I‘-I€CKOI>’I BCJIIMYHNHBI.

BoinyckHuk nosiyuum 603mo0x4cHOCHb HAYYUMBCA:
- WCIIOJIb30BaTh 3HAHMSI O MEXaHHUYECKUX SBICHUSIX B MOBCETHEBHON KH3HH U 00CCIICUCHHUSI
0€30IacHOCTH TPU OOpPAIIEHUH C MPUOOPAMU U TEXHUUYECKUMHU YCTPOUCTBAMHU, IS COXPaHEHUS
3JI0POBBSI U COOJIFOJICHUSI HOPM JKOJIOTHYECKOTO TTOBEACHUS B OKPYXKAIOIICH Cpejie; MPUBOIUTH
MPUMEPHI TPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKMX 3HAHWUH O MEXaHHMYECKUX SBICHHSIX U
(1)I/ISI/I‘-IGCKI/IX 3dKOHaxX; IMPHUMCPLI HCIIOJIB30BAHUA B0306HOBJ'I$IGMBIX HUCTOYHUKOB DOHCPIUH;
9KOJIOTHYECKUX TTOCIICICTBUN UCCIICAOBAHNUS KOCMUYIECKOTO IMTPOCTPAHCTB;
- pasnuyaTh TPAHMIBI MPUMEHHUMOCTH (DPH3MUYECKMX 3aKOHOB, TIOHMMATh BCEOOIIMH XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHHSI MEXaHUYECKOW IHEPrHH, 3aKOH COXPaHCHHUS
HUMITYJIbCa, 3aKOH BCEMUPHOT'O TSIFOTCHI/ISI) H OrpaHUYCHHOCTD UCITOJIb30BAHUS YaCTHBIX 3aKOHOB
(3akon ['yka, Apxumena u ap.);
- HaXOJIUTh aJICKBaTHYIO MPEATIOKEHHOM 3a/1adue (PU3ndecKyto MOJelb, pa3peliarh NpooieMy Kak
Ha OCHOBE UMEIOIIUXCSI 3HAHUH 10 MEXaHUKE C UCITOJIb30BAaHHMEM MaTEMaTHIECKOTO arapara, Tak
Y TIPY TIOMOIIM METOJIOB OIICHKH.

Tennoevie agnenusn. Boinycknuk nayuumes:
- pacCrio3HaBaThb TCIUIOBLIC SAIBJICHUA U O6T;SICH$ITB Ha 0ase HUMCHOIIIUXCA 3HAHUH OCHOBHBIC CBOMCTBA
WM YCJIOBUSI MPOTEKAHUS 3TUX SIBJICHUM: nuddy3us, nu3MeHeHne oobeMa Telsl PU HarpeBaHUU
(oxJmaXkieHnn ), OOJIbIIIAsT CKUMAEMOCTh I'a30B, Majiasi COKUMAeMOCTb JKUIAKOCTEH M TBEPABIX TEI,
TCIUIOBOC PABHOBCCUC, HUCHAPCHUC, KOHACHCALUsA, IIJIABJICHHUC, KPpUCTAJJIM3allksd, KHUIICHUC,
BJIQYKHOCTh BO3lyXa, Pa3JIMYHBIC CIIOCOOBI TeIUIonepenaadu (TEIUIONPOBOJIHOCT, KOHBEKITUS,
W3IyYCHHE), arperaTHbIe COCTOSHHSI BEIIECTBA, MOTJIONICHUE YHEPTUH TPU HCTIAPESHUH KUIKOCTH
Y BBIJICJICHHE €€ TPY KOHACHCAIIMH Tapa, 3aBUCUMOCTh TEMIIEPATyphl KUTICHHS OT JaBIICHUS;
- OIIMCBIBATH U3YYCHHBIC CBOMCTBA TEJI U TCIJIOBLIE SABJICHHS, UCIIOJIb3YA (bH3I/I‘-ICCKI/IC BCIIMYHNHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SJHEPTHUs, TEMIIEpaTypa, yAeIbHAs TEIIOEMKOCTh BEIECTBA,
YACbHAas TCIJI0TA IJIaBJICHU A, YACIIbHAA TCIIJIOTA Hap006pa30}3aHH;1, yAcCJIbHas TCIJIOTa CropaHus
TOIIJIUBA, K03(1)¢)HHH€HT IIOJIC3HOI'O HeﬁCTBHﬂ TCIIJIOBOI'0 ABUIATCIIA; IPpHU OMMMCAHWHA IMPABUIIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICI HCIOIB3yEMbIX BEIHMYWH, WX OO0O03HAUYEHUS W EIWHUIIBI
M3MEpeHus, HaXOAUTh (POpPMYJIbI, CBSA3BIBAIONINE NAHHYIO (DM3MUECKYI0 BEIHUYHUHY C APYTUMU
BCIIMYHUHAMMH, BBIYUCJIATH 3HAYCHUC q)HSHqCCKOﬁ BCIINYHHBI;
- pa3nu4aTh OCHOBHBIC MPU3HAKN M3YYCHHBIX (PH3UYECKIX MOJIENICH CTPOSHHS ra30B, KUAKOCTEH
Y TBEPJBIX TEIl;
- TPUBOJUTH TPUMEPHI TMPAKTHUYECKOTO HCIOIB30BAaHMS (U3NUECKUX 3HAHUHA O TETIOBBIX
SIBJICHUAX
- pemaTh 3aJla4yM, UCIOJb3Ysl 3aKOH COXPAHEHUS! SHEPTUU B TEIIOBBIX Ipolieccax U (GOpPMYIIbI,
CBs3bIBAIOIINEC (1)I/I3I/I‘I€CKI/IC BCIIMYMHBI (KOJII/I‘ICCTBO TCIUIOTBI, TEMIICpaTypa, YACIbHAA
TETIOEMKOCTh BEIIECTBa, YeNbHas TEIUIOTa IIaBIICHUS, YACIbHAS TEIUIOTa apooOpa30BaHHUS,
yIelbHAsl TEIUIOTa CrOpaHusl TOIUIMBA, KOX(PQHIIMEHT IOJIE3HOTO JCHCTBHUS TEIUIOBOTO
JIBUTATENIs): HA OCHOBE aHalM3a YCIIOBUS 3a/laydl 3allMChIBaTh KPAaTKOE YCIIOBUE, BBIICIATH
¢u3nueckue BEIMYMHBI, 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE AJIsi €€ pELIEHUs, NMPOBOJIUTH
pacyeThbl ¥ OIIEHUBATh PEATbHOCTH MOJIyYEHHOTO 3HAYCHUST (PU3NICCKON BEITHUNHBI;
- AHAJIMU3UPOBATH CBOICTBa TCJI, TCIUJIOBLIC ABJICHHA W MNPOLECChHI, HCIIOJb3Yyd OCHOBHBIC
IMOJIOKCHUA ATOMHO-MOJICKYJIIPHOTO YUYCHHA O CTPOCHHUHM BCHICCTBA M 3aKOH COXPAaHCHHUA
SHEPIHH.

BoinyckHUK noiyuum 603mo0MCcHOCHb HAYUUMBCA:
- HUCIOJIB30BAaTh 3HAHHUA O TCIIJIOBBIX SBJICHUAX B HOBCGI[HCBHOﬁ KU3HU [OJI oOecrieueHus
0e301acHOCTH MPHU OOpaleHUH C PUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPaHEHHUSI



3JI0POBbsI U COOJIIOAECHUS HOPM 3KOJOIMYECKOro MOBEJICHMs B OKpY’KaloIlel cpesie; IPUBOAUTh
IIPUMEPHI FIKOJIOTUYECKUX MOCIEICTBUM pabOThI ABUraTeNell BHYTPEHHETO CrOPaHusl, TEIJIOBBIX U
TUIPOIIIEKTPOCTAHLIHM;
- pa3inyaTh I'paHUIbl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IMOHUMAaTh BCEOOLIMIl Xapakrep
(byHIaMEHTaIbHBIX (PU3MYECKUX 3aKOHOB (3aKOH COXPAHEHUs SHEPTUU B TEIIOBBIX MPOLIECCax) U
OTPaHMYEHHOCTb UCIOJIb30BAHMUS YACTHBIX 3aKOHOB;
- HaXOJIUTh aJIEKBaTHYIO MPEAJI0KEHHON 3a/1aue (PU3nYecKyto MOJelb, pa3peniarh MpooieMy Kak
Ha OCHOBE MMEIOUIMXCS 3HAHUW O TEIIOBBIX SIBJICHUSAX C HCIIOJIB30BAHMEM MaTEMaTHYECKOTO
anmapara, Tak U IIp1 IOMOIIY METOA0OB OLICHKH.

Inekmpuueckue u MazHUMmMHble A61eHUA. BoinyckHuk nayuumces:
- pacno3HaBaTh 3JEKTPOMArHUTHBIE SIBJIEHHUS U OOBICHATH Ha OCHOBE HMEIOIIUXCA 3HAHUH
OCHOBHBIE CBOICTBAa WM YCIOBUS IPOTEKAHMsI OTUX SBJICHMH: dJIEKTpU3alus Tell,
B3aUMOJICCTBUE 3apsOB, SJEKTPUUYECKUM TOK M €ro JeHCTBUS (TEIJIOBOE, XUMHYECKOE,
MarHuTHOE), B3aMMOJICHICTBHE MarHUTOB, 3JIEKTPOMArHUTHAS UHIYKIMS, AEHCTBUE MAarHUTHOIO
IoJIA Ha IPOBOJHMK C TOKOM M Ha JBWXKYLIYIOCA 3apsDKEHHYIO YacTHIy, JEHCTBHE
AJIEKTPUYECKOTO T0JI Ha 3apsDKEHHYI0 YacTHILy, 3JIEKTPOMATrHUTHBIE BOJIHBI, MPSIMOJIMHENHOE
pacnpoCTpaHEHHUE CBETA, OTPAKEHUE U NPEJIOMIICHUE CBETA, IUCIIEPCHS CBETA;
- COCTaBJIATh CXEMBI AJIEKTPUUECKUX LIENEH € ITOCIIEN0BATENbHBIM U MAPAIIICIIBHBIM COEIMHEHUEM
AJIEMEHTOB, Pa3Nyas yCIOBHBIE 0003HAUYCHNS SIIEMEHTOB JIEKTPHUUECKUX LIeNeH (MCTOYHHK TOKa,
KJIK04, PE3UCTOP, PEOCTAT, JIAMIIOYKa, aMIEpPMETP, BOJIBTMETD);
- HCIIOJIb30BaTh OINTHYECKUE CXEMbl I MOCTPOEHHUs H300paKeHHH B IUIOCKOM 3€pKajie U
coOuparoIei THH3E;
- OIIUCHIBATH M3YYECHHBIC CBOMCTBA TEJ U 3JEKTPOMArHUTHBIC SBJICHUS, UCIOIb3Ys PU3NYECKHE
BEJIMYMHBIL: DJIEKTPUYECKUM 3apsifi, CHUJa TOKA, 2JIEKTPUYECKOE HAIIPSHKEHUE, JJIEKTPUYECKOE
COIIPOTHBIIEHUE, Y/ICIbHOE COMPOTHUBIICHUE BEIIECTBA, pab0Ta IIEKTPHUUECKOTO I0JIs, MOIIHOCTh
TOKa, (POKYCHOE paccTOSIHUE M OINTUYECKasl Cuja JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M 4YacTOTa CBETa; NPH ONMCAHWM BEPHO TPAKTOBATh (U3NYECKUN CMBICIT
UCTOJb3yEMBIX BEJIMYMH, UX OOO3HAYEHHUS M EAMHULBI H3MEPEHUs; HaXOAUTh (OPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BETHUYUHAMU;
- AHAIU3HMPOBATh CBOWCTBA TeN, DJJICKTPOMArHUTHBIE SBJICHHUS M IPOLECCHI, HCIOJb3Ys
(u3nyecKre 3aKOHbBI: 3aKOH COXPAaHEHUS SJEKTPUUECKOT0 3aps/a, 3akoH Oma [uid ydacTka Leru,
3akoH J[koyinsa - JleHna, 3aKOH NPSMOJMHENHOIO PacHpOCTPaHEHUs CBETA, 3aKOH OTPAKEHUs
CBETa, 3aKOH IIPEJOMIIEHUS CBETA; MPU 3TOM Pa3jIndaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0
MaTEMaTHYECKOE BBIPAXKEHHUE;
- TPHUBOJAWTH NPUMEPHl MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKMX 3HAHWHA 00
JJIEKTPOMAarHUTHBIX SIBJICHUSX;
- pelaThb 3aJa4uu, UCHOJb3Ysl (pru3nueckue 3akoHbI (3akoH OMa Juisd yyacTka LenH, 3akoH J[xoyms
- JleHna, 3akOH NIPSIMOJMHEWHOIO PAaCIpOCTPAHEHMsI CBETA, 3aKOH OTPAKEHMS CBETa, 3aKOH
MpeioMIIeHUs cBeTa) W (opMyJsbl, CBs3bIBatolve (U3NYECKHE BEIUYMHBI (CHja TOKa,
JJIEKTPUYECKOE HANPSDKEHUE, DJIEKTPUYECKOE COINPOTHUBIICHUE, YACIBHOE CONPOTHBIICHHUE
BEIIECTBA, paboTa 3JIEKTPUIECKOTO OIS, MOIIHOCTh TOKA, (POKYCHOE pacCTOSTHUE M ONTHYECKast
CWJIa JIMH3bI, CKOPOCTb AJIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acToTa cBeTa, (GOopMYJbl
pacueTa 3JeKTPUYECKOTr0 CONPOTUBIICHUS IIPU NTOCIIE0BATEILHOM U NIapajuIEIbHOM COEIMHEHNN
IIPOBOJTHMKOB): Ha OCHOBE aHAIM3a YCJIOBHS 3aJaud 3allUChIBaTh KPAaTKOE YCIOBUE, BBIACIATH
¢u3nueckue BEIMYMHBI, 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE AJIsi €€ pELIEHUs, NMPOBOJIUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HAaYE€HUs! (PU3NUECKON BETUUUHBI.

Buvinycknuk nonyuum 603M0MCHOCHb HAYUUMBCA:
- HCIIONb30BaTh 3HAHUA OO0 DIIEKTPOMArHUTHBIX SIBIICHHSAX B TIOBCEAHEBHOM JKW3HU IS
obecrieyeHus1 0€30MaCHOCTH MPU OOpaIIEHUH ¢ MPUOOpaMH U TEXHUYECKUMU Y CTpOiicTBaMu, 1is
COXpaHEHHUS 3/10pOBbS U COOJIIOJICHUS HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKpY KarolleHl cpere;
MPUBOJIUTH IPUMEPHI BIUSHUS 3JIEKTPOMAarHUTHBIX U3JTyUYE€HUHN Ha )KUBbIE OPraHU3MbI;



- pasnuyaTh TPAHMIBI TPUMEHHUMOCTH (DPH3MUYECKMX 3aKOHOB, IIOHMMATh BCEOOLIMH XapakTep
(yHIaMEHTAIILHBIX 3aKOHOB (3aKOH COXPAHCHHUs AJICKTPHUYECKOTO 3apsja) U OrpaHUYCHHOCTh
MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa I ydacTka 1enu, 3akoH J[xoyis - JIenmna);
- WCIIOJIB30BAaTh MIPHUEMBbI TOCTPOCHUS (U3MUSCKUX MOJECICH, TOoWcKa W (OPMYITUPOBKH
JIOKa3aTeNIbCTB BBIJIBUHYTHIX THUIOTE3 M TEOPETHYECKHX BBHIBOJIOB HAa OCHOBE AIMITMPHYCCKU
YCTAHOBJICHHBIX (DaKTOB;
- HaXO/UTh aJICKBATHYIO MPEUIOKEHHOH 3a/1a4e (PU3MUECKYI0 MOJIeNb, pa3pemaTh MpodiieMy Kak
Ha OCHOBE HMCKOIIUXCS 3HAHUH 00 JJIEKTPOMArHUTHBIX SBJICHUSX C HCIOJb30BAaHUEM
MaTeMaTHYECKOTO arnmapara, Tak U IPpH MOMOIIN METOOB OIICHKH.

Keanmoeuvle aenenus. BoinycKHUK nayuumcs:
- pacrio3HaBaTh KBaHTOBBIC SIBIICHHS W OOBSICHATH Ha OCHOBE MMEIOIIUXCS 3HAHWH OCHOBHBIE
CBOWMCTBA WU YCJIOBUS TMPOTEKAHUS ITHX SIBICHHUN: €CTECTBEHHAas W HUCKYyCCTBEHHAs pPajuo-
aAKTUBHOCTD, O -, - ¥ Y - U3Iy4eHUs, BOSHUKHOBCHHE JIMHCHYATOTO CIIEKTPa U3JIyICHUS aTOMA;
- OINMCHIBATh M3yYEHHBIC KBAHTOBBIC SIBJICHUS, UCIIONB3Ysl (DU3MUYECKHE BEITUYHMHBI: MacCOBOE
YHCII0, 3apsIOBOE YMCIIO, IEPUO TMOTypacmnaaa, SHeprusi (OTOHOB; MPU OMHMCAHUU MPABUIBHO
TPAKTOBAaTh (PUINYECKUH CMBICIT HCIIOJIB3YeMbIX BEJIMYUH, WX OOO3HAYCHHUS W CAWHHIIBI
M3MEPEHUs; HAaXOIUTh (OPMYJIbI, CBS3BIBAIONIME TAHHYIO (U3UYECKYIO BEIWYHHY C JPYTHMHU
BETTUYMHAMU, BBIUUCIISITh 3HAUCHUE (PU3NYECKON BETTUYHHBI;
- AQHAJIM3WPOBATH KBAHTOBBIC SBIICHUS, UCIOJB3YS (DU3MUYECKUE 3aKOHBI U IOCTYJATHI: 3aKOH
COXpaHEHHUS YHEPTHHU, 3aKOH COXPAHECHHUS DIIEKTPUUYECKOTO 3apsia, 3aKOH COXPaHEHHS] MaCCOBOTO
qKcia, 3aKOHOMEPHOCTH H3JIyYeHHS M TOTJIONICHHS CBETAa aTOMOM, HpPU 3TOM pPa3lin4aTh
CIIOBECHYIO ()OPMYITUPOBKY 3aKOHA M €70 MAaTEMATHYECKOE BEIPAKEHUE;
- pa3nu4aTh OCHOBHBIC NMPU3HAKH TUIAHETAPHON MOJEIM aToMa, HyKJIOHHOW MOJICIM aTOMHOTO
SAIpa;
- TNPUBOAUTH TIPUMEPHl TMPOSIBICHHUS B TPHPOJE M MPAKTHUECKOTO HCIOIb30BAHUS
PaJIMOAKTUBHOCTH, SJCPHBIX U TEPMOSICPHBIX PEAKIIHHA, CIICKTPATLHOTO aHATH3a.

BoinyckHuk nosiyuum 603mMo0MCcHOCHb HAYUUMBCA:
- WCTOJB30BaTh MOTYYCHHbIE 3HAHUS B TIOBCETHEBHOW >KU3HU TMPHU OOpaIieHuu ¢ nmpubopamu u
TEXHHUYECKUMHU YCTPONCTBAMH (CUCTYMK MOHU3UPYIOIIUX YACTHUII, TO3UMETP), I COXPaHCHUS
3II0OPOBbSI U COOJTIOJICHUSI HOPM KOJIOTUYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpeie;
- COOTHOCHUTbH SHEPTHUIO CBSI3U aTOMHBIX si/Iep ¢ JePEKTOM MAaCCHhI;
- PUBOJUTH IPUMEPHI BIUSHUS PATUOAKTHUBHBIX M3ITyUYCHUH Ha JKUBBIC OpPraHU3MBbI, IOHUMATh
MPUHIUT ISHCTBHS JO3UMETPA U PA3INYaTh YCIOBUS €0 UCTIOJIh30BAHNUS;
- TOHHUMAaTh OJKOJIOTMYECKHE TPOOJIEMBbl, BO3HHUKAIONIME TPU HUCHOIB30BAHUU aATOMHBIX
ANEKTPOCTAHIIUN, U IyTH PEUICHHS 3THX MPOOIJIeM, IEPCIIEKTUBBI UCIIOJIb30BAHUS YIIPABIISIEMOTO
TEPMOSIIEPHOTO CHHTE3A.

Inemenmol acmponomuu. Beinycknuk nayuumesn:
- YKa3bIBaTh Ha3BaHUs TuTaHeT COTHEYHOUW CHCTEMBI; pa3indaTh OCHOBHBIC MPU3HAKU CyTOYHOTO
BpaIICHUS 3Be3HOTO HeOa, ABvkeHus JIyabpl, ColTHIA U IJIaHET OTHOCHUTEIIBHO 3BE3I;
- IOHUMATh PA3JIHYUS MEXK]Ty IeJIMOLIEHTPUICCKOM U TEOIICHTPHUYECKON CHCTEMaMH MUPA;

Buinycknuk noyuum 603mo0x4cHOCHb HAYUUMBCA:
- YKa3bIBaTh OOIIHME CBOMCTBA ¥ OTJIMYMS TUTAHET 3EMHOM IPYIIIIBI U TUIAHET-TUTAHTOB; MAJIBIX TEJl
ConHeyHOM CcHUCTeMbl M OONBIIMX TUIAHET; MOJH30BATHCS KapTOM 3BE3AHOrO0 Heba mpH
HaOJIIOIEHUAX 3BE3IHOIO HeDA;
- pa34aTh OCHOBHBIC XapaKTCPUCTHUKHU 3Be3[ (pa3Mmep, IBET, TEMIIEpPaTypa) COOTHOCHTH IIBET
3BE3JIbI C €€ TEMIIePaTypOii;
- pa3nu4aTh THIOTE3bI O TPOUCX0XkAeHUU CONHEYHON CHCTEMBI.

2. Conep:xaHue y4eOHOT0 mpeaMeTa, Kypca



7 Kjacc

Noni/mt | Paznensl Coneprxanue Jlabopatopurie
paboThl
1 ®usuka - Hayka o npupoje. Pusndeckue apieHus. | 1. Onpenenenne neHsl
- dusnyeckue cBolcTBa Teil. HaOmromeHwe U | AelIEHUSA
N onucaHue (Quanvyeckux sBieHUNH. DuzNUECKue | UIMEPUTEITHHOTO
@ BeNIWYMHBL. M3MepeHus: (U3MYECKUX BEIHYMH: | mpubopa.
q:)( JUIMHBI, BpeMEHH, Temmeparypbl. Puznueckue
2 npubopbl. MexayHapoAaHas cHUCTEMa EIMHMII.
aa To4HOCTE M MOrpemHOCTh U3MepeHu. dusuka u
TEXHHUKA.
2 Ctpoenne BemiecTBa. OmbIThI, Jo0KasbiBaromue | 2. OnpeneneHue
® = aTOMHOE  CTPOEHHME  BELIECTBA.  [€IJI0OBOE | pa3MEpPOB MajbIX TEIl.
E @? JBUKEHHE aTOMOB M MOJIeKyJ. bpoyHoBckoe
% &8 neuxkenne. uddysus B razax, XKHIKOCTIX U
5 S § | TBEpHBIX  TeNax. B3aumoneiictBue  yactu
z = § BElIECTBA. ATrperaTHble COCTOSIHMSI BEIIECTBA.
2 z g Mogenu CTpOeHHs TBEPABIX TeN, >KUIKOCTEH U
f:’ %? @ | ra3oB. OOBsICHEHHE CBOWMCTB I'a30B, XHJKOCTEH U
o TBEPAbIX TEJI HAa  OCHOBE  MOJEKYJSIpPHO-
KMHETHYECKUX MPEACTABICHMII.
3 Mexannueckoe nBuxenue. Tpaekrtopusa. Ilyts. | 3. M3mepenue maccol
PaBHOMepHOE U HEpaBHOMEpHOE JBUXKEHHE. | T€Ja Ha PhIYaKHBIX
CxkopocTs. ['paduku 3aBUCHMOCTH TTyTH U MOAYJIS | Becax.
— CKOPOCTH OT BpeMeHM JBwxkeHus. HWuepuus. | 4. U3mepenue oobema
g HNueprHocTs Ten. B3ammopencrsue Tten. Macca | Tena.
g tena. M3mepenme w™accel Tena. [ImotHOCTh | 5. Ompenenenue
é % | Bemecrsa. Cuia. Cuna Tspkectd. Ciila ynpyroctd. | INIOTHOCTH TBEPAOTO
s < 3akon ['yka. Bec Tema. CBsi3p MeXIy CWIOH | Tena.
&~ | TSDKeCTH M Maccoi Tena. 6. 'panynpoBanue
= Cuiia TsKeCTH Ha Apyrux IjaHeTax. JluHaMoMeTp. | Mpy>KUHBI U
g CrnoxxeHue NIBYyX CHJI, HAllpaBJICHHBIX 110 OJHOW | M3MEPEHUE CHUII
npssMoi. PaBHonelcTByromas nByx cwi. Cuia | [MHaMOMETPOM.
Tpenus. Dusnueckas mnpupoga HeOecHbIX Ten | 7. U3MepeHue Cuibl
ConHeyHOU CUCTEMBI. TPEHMSI C TOMOLIBIO
JMHAMOMETDA.
4 JaBnenue. JlaBnenune tBepapix Ten. Jlaenenue | 8. OnpeneneHue
E = raza. OObBsicCHEHHME JaBliEHHs Ta3a Ha OCHOBE | BBHITAJKUBAIOIICH
a5 MOJIEKYJISIPHO-KUHETHUECKUX MIpPE/ICTaBICHUH. | CHIIBI, JeMCTBYIOLIEH
:E § = 3 [lepenaua naBieHus ra3aMu U )KUJIKOCTAMU. 3aKOH | Ha MTOTPYKEHHOE B
2 5 23 [Mackans. CooOmiaronuecs cocyil. ATMOC(EpHOE | HKHUAKOCTD TEIO.
T ¥ " 9 naenennme. Metonapl u3MepeHus arMocdepHoro | 9. BeiicHenue
E =5 naBiaeHus. bapomerp, MaHOMETp, IOPIIHEBOM | YCIOBHI IUIaBaHUs
= F XKHUAKOCTHBIM Hacoc. 3akoH Apxumena. YcCioBus | Tena B )KUJIKOCTH.
njaBaHus teq. Bo3gyxoraBanue.
5 3 S Mexannueckass pabora. MomHocTh. [Ipoctsie | 10. BeisicHenue
& = § {4 MexaHusMbl. MOMEHT CHIIBL. Y CIIOBHS PABHOBECHUS | YCIIOBHUS PAaBHOBECHS
& € 9 peuara. «30m0TOE TPABMIO» MEXAaHWKM. Bupsl | peruara.




paBHOBecus. KoadduumeHT mose3Horo nencTBHs
(KITT). OHeprus. [loTenumanbHas u
KWHeTH4ecKast dsHeprus. [IpeBparienne sHepruu.

11. Onpenenenne
KIIJ] npu noxseme
Tea M0 HaKJIOHHOM
IJIOCKOCTH.

Hrorosast koHTposbHas padora (1 u)

8 ki1acc

TeruoBble siBneHus (23 )

TennoBoe nBHKeHHE. TeEIUIOBOE paBHOBECHE.
Temneparypa. BuyTpennsis sHeprus. Pabora u
teronepenava. TeronpoBoaHocTs. KonBekuus.
Nznyuyenune. KonuuectBO TemIoOThl. Y enbHas
TEIJIOEMKOCTh. Pacuer konudecTBa TEIIOTHI MPU
TeriooOMeHe. 3aKOH COXpaHEeHHs M MPEeBpaIleHUs
SHEPIHM B MEXAHUYECKUX M TEIUIOBBIX MPOIECCaX.
[InaBneHue u OTBEpJEBAaHHUE KPUCTATUIMUYECKHUX
Ten. YenbHas TelioTa masiieHus. Mcnapenue u
KoHJieHcanud. Kunenue. BnaxHocTs Bo3ayxa.

VY nenbHas TEIJI0Ta napooOpa3zoBaHMUA.
OObscHEeHHE M3MEHEHHUs arperaTHOro COCTOSHUS
BEILIECTBA HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX
npencraBieHuii. [IpeoOpa3oBaHue SHEpPruu B
TEIUIOBBIX MaluHaX. J[BuUraTtenb BHYTPEHHETO
cropanus. llapoBas Typ6una. KIIJl TemnoBoro
JBUTATEJS. DKOJIOTHYECKHUE pOoOIIeMBI
WCIIOJIH30BaHMSI TETJIOBBIX MAIITHH.

1. CpaBHeHue
KOJIMYECTB TETJIOTHI
IIPY CMEUIMBaHUU
BO/Ibl pa3HOU
TEMIEPaTyphbl.

2. Usmepenne
YAEIBbHON
TEIJI0EMKOCTH
TBEPJOTO TeNa.

3. U3mepenue
BJIQ&)KHOCTH BO3/1yXa.

Dnexrpuueckue sBiacHus (29 u)

Onektpusanusi Ten. J[Ba poaa 3JIEKTPUUECKHUX
3apsiAoB.  B3auMopnencTBue  3apsyKEHHBIX — TEIl.
[IpoBOAHMKH, TUAIEKTPUKU M MOJYHIPOBOJHUKH.
DnekTpuueckoe  Tojie.  3aKOH  COXpaHEHHs
AEKTPUYECKOTO 3apsja. JlenumocTh
JJIEKTPUYECKOro 3apsaa. OnekTpoH. CTpoeHue
aToma. DJIEKTpUUeCKuil TOK. [lelicTBue

AJIEKTPUYECKOTO IOJI HA 3JIEKTPUUECKHUE 3apsi/bl.
Uctounukn Toka. Dnexkrtpuyeckas 1ens. Cuia

TOKA. DIEeKTPUIECKOE HarpspDKEHUe.
DIIEKTpUYECKOe CONpOTHBIEHUE. 3akoH Oma s
yJacTka LETHN. IlocnenoBarenbHoe u

napajuieIbHOe COeIMHEHUE MPOBOJHUKOB. PaboTta
Y MOILHOCTb JIEKTPUYECKOTO TOKa. 3aKoH J[Koyst
- Jlenua. Konnencarop. IlpaBuna Ge3omnacHoctu
pu paboTe ¢ AAEKTPOPUOOPaMH.

4. Coopka
3JIEKTPUYECKOMN LEIH
1 U3MEPEHHE CUJIbI
TOKa B €€ Pa3IMUHbIX
ydacTKax.

5. U3mepenue
HanpsDKEHUs Ha
Pa3IMYHBIX yYacTKaX
BIIEKTPUYECKOM LETIH.
6. PerynmupoBanue
CHJIBI TOKA PEOCTATOM.
7. U3smepenue
COIPOTHUBIICHUS
MIPOBOIHHUKA TIPU
IIOMOLIY aMIIepMeTpa
U BOJIbTMETDA.

8. Uzmepenue
MOILHOCTH U PabOThI
TOKAa B DJIEKTPUUECKOMN
Jamrie.

DNeKTpOMarHUTHEIE

saBieHus (5 9)

Oneir Opcrega. MarnutHoe mnone. MarHuTtHoe
10JI€ MPSIMOTO TOKA. MarHUTHOE MoJie KaTyIIKH C
TOKOM. IlocTositHHBIE MarHuTBl. MaruutHoe mose
IIOCTOSIHHBIX MarHUTOB. MarHuTHoe 1ose 3eMiIu.
BsaumogeiicTBue MAarduToB. JevcTBue
MarHMUTHOTO TMIOJISI Ha TIPOBOJAHHUK C TOKOM.
DNEKTPUUYECKUH JABUTATENb.

9. Coopxka
3JIEKTpPOMaruuTa u
UCIIBITAaHUE €T0
JICUCTBUA.

10. Uzyuenue
AIEKTPUIECKOTO
JIBUTATEIIS
MTOCTOSTHHOTO TOKA




(na Mmomenw).

CBETOBbBIE SABJICHUS

(10 u)

Uctounuku CBETA. [TpsamonuHeitHoe
pacnpocTpaHeHue cBeTa. Buaumoe nBMXEHHE
ceetu. OTpaxeHue cBeTa. 3aKOH OTpa)KeHUs
ceera. Ilnockoe 3epkano. Ilpenomnenue cpera.
3akoH mnpenomiieHus cBera. JInH3bL. DoOKycHOE
paccTostHue JuH3bL. OnThyueckas cujia JIHH3BL
N3o0pakenusi, naBaembie JHH30M. [7a3 Kak
onrtuyeckas cucrema. OnTuueckrue npruOopsbl.

11. [lonyuenue
n300pakeHust pH
ITOMOUIH JINH3HI.

HtoroBas koHTponbpHas padora (1 1)

9 kjacc

3aKOHBI B3aUMOIECUCTBUS U

IBYOKeHHS Te (29 )

Cucrema  orcuera.
MPSIMOJIMHENHOT O
paBHOMEpPHOTO  JBWXCHHS.  [IpsmonuHeriHoe
PaBHOYCKOPEHHOE JIBIJKCHHE: MT'HOBEHHas
CKOpOCTh, YCKOpeHue, nepemerienue. [ 'paduxu
3aBHCHMOCTH KUHEMATHYECKUX BEIUYMH OT
BpPEMEHU MPHU PABHOMEPHOM U PaBHOYCKOPEHHOM
JIBHOKCHHUU. (OTHOCHTEIBHOCTE MEXaHUYSCKOTO
JIBUIKECHUS.
['eonieHTprUEeCKas U reIMOLEHTPUYECKAS CUCTEMbI
mupa. MHepruanpHas cuctemMa OTCYeTa. 3aKOHBI
Herorona. CsoOomuoe maneHue. HeBecoMOCTb.
3aKkoH BCEeMHUpPHOro TsAroteHus. mmynbsc. 3akoH
COXpaHEHUS UMNTYJIbca. PEaKTUBHOE JIBUKEHUE.

MarepuanbHas
[lepememenue.

TOYKa.
CxopocTh

1. UccaenoBanue
PaBHOYCKOPEHHOTO
NIBUKEHUS 0€3
HA4aJIbHOW CKOPOCTH.
2. 3mepenue
YCKOpEHUs
CBOOOJHOTO IAaCHHUS.

Mexannueckue KojeOaHus

1 BOJHBL. 3BYK (16 1)

Konebarensnoe nemwxkenue. Komebanus rpysa Ha
npyxune. CBobonusle kosebanus. Konebarenpnas
cucremMa. MasiTHUK. AMITIMTY/1a, IEPUO]I, 9acTOTa
koneOanmii.  IlpeBpamienwe  sHEpPrHUM  TIPH
KoJ1e0aTeIbHOM JIBUOKEHUH. 3aryxaromue
Kosiebanus. Beinyxnennsie konebanus. Pezonanc.
PacnipocTpanenne konebanuii B ynpyrux cpeziax.
[lomepeunble ¥ TpoAOJBHBIE BOJHBL JInnHa
BOJIHBL. CBSI3b JJIMHBI BOJHBI CO CKOPOCTBIO €€
pactpocTpaHeHUss W [epuoaAoM  (4acTOTOM).
3BykoBble BOJHBL. CKOpoCcTh 3ByKa. BrIcoTa,
TeMOp W TPOMKOCTh 3ByKa. OIX0. 3BYKOBOMU
pe30HaHC.

3. Uccnenosanue
3aBUCUMOCTH NIEpHOJa
M 4aCTOTBI CBOOOTHBIX
KoJIeOaHNM MasTHHUKA
OT JJIMHBI €T0 HUTH.




DneKTpoMarHuTHoe moje (27 1)

OnHOpOAHOE M HEOJHOPOJHOE MAarHUTHOE MOJIE.
HampaBineHne TOoka M HamnpaBi€HUE JMHUI €ro
MarHuTHoro  mois.  llpaBuno  OypaBuumka.
O6napy>xeHue MarauuTHoro nosst. [IpaBuso neBoit
pyku. MHAYKIMS MarHuTHOrO MoJjs. MarHuTHbINA
notok. OmnbiTel @apazned. ONeKTpoMarHUTHas
nHIyKnus. HampaBineHue HMHIYKIMOHHOIO TOKa.
[IpaBuno Jlenua. SIBineHue  CcaMOMHIYKLMH.
IlepeMeHHBIN TOK. I'eHEpaTOp MIEPEMEHHOIO TOKA.
[Ipeobpa3zoBanus SHEPTUU B 3JIEKTPOreHepaTopax.
Tpanchopmarop.  Ilepemaya  smekTpuyecKon
SHEPTUU Ha PACCTOSIHUE. DJIEKTPOMATrHUTHOE IOJIE.
DneKTpOMarHuTHbIE BOJIHBI. Ckopoctb
pacupoCTpaHEHUsT  SJEKTPOMArHUTHBIX  BOJIH.
BisiHue ONEKTPOMArHUTHBIX M3Iy4EHMM Ha
KuBble opranu3Mmbl. KoisieGaTenbHBIM KOHTYD.
[Tomyyenue  2JIEKTPOMAarHUTHBIX  KOJEOAHMIA.
[IpyHUMOBl ~ paguMocBsi3M U TEIEBUACHHUS.
DnekTpomMarHuTHas npupoja csera. [Ipenomnenue
ceera. llokazarens mnpenomnenus. Jlucnepcus
ceera. llBera Ten. TUIbl ONTUYECKUX CIEKTPOB.
[lorymomenne ¥ HCIyCKaHWE CBETa aTOMAaMM.
[IponcxoxneHune JINHENYaThIX CIIEKTPOB.

4. N3yueHnue sBIECHUS
AIEKTPOMArHUTHOM
WHTYKIIAH.

5. HaOmronenue
CIUIOLIHOTO H
JIMHEHMYATBIX
CIICKTPOB
UCITyCKaHUSI.

Crpoenue atoMa 1 aTOMHOTO sipa (21 1)

PannoakTHBHOCTh KaK CBUJIETENBCTBO CIIOKHOIO
CTpoeHus: aTtoMmoB. Aunb(da-, Oera- U Tamma-
usnyudenus. OneiTel Pezepdopaa. Anepuas moaens
aToMa. PanmoakTuBHBIE NpEBpallleHUsT ATOMHBIX
snep. CoxpaHeHue 3aps10BOT0 U MaCCOBOI'O UK CEN
MpU  SACPHBIX pEaKUUsIX. ODKCHEPUMEHTAIbHbBIC
METOABl  HUCCleNoBaHMUs 4actul. IIpoTroHHO-
HEWTpOHHAsT MoJenb snpa. PU3NYECKUN CMBICIT
3apAl0BOIO M MaccoBoro uyucen. HM3ortomsl.
[IpaBuia cmemenus s anbga- u Oera-pacnaaa
IIPU SACPHBIX PEaKUUsAX. JHEPrus CBSI3U YacTUILL B
anpe. [enenne sanep ypana. llemnas peakums.
SlnepHas sHepreTuka. JKOJIOTHYECKUe MPoOsIeMbl
paboThI aTOMHBIX dJIEKTpOCcTaHIUH. Jlo3umeTpusi.
[lepuon mnonypacnana. 3akOH pPaguOaKTUBHOTO
pacnana. BiausHue paguoakTUBHBIX U3IYYEHUHN Ha
KUBbIE OpraHusMbl. TepMmosiiepHas peakuus.
Hcrounuku sHeprun CoiHIIa U 3BE3I.

6. Usmepenue
€CTECTBEHHOTO
pazuanoHHoro poHa
JIO3UMETPOM.

7. U3yuyenue nenenus
s]pa aToMa ypaHa I1o
doTorpaduu TPEKoB.
8. Onenka nepuoja
noJrypacrasa
HaXOJISIINXCS B
BO3/yX€ IPOJTYyKTOB
pacraja rasa pajoHa.
9. N3yueHne TpeKkoB
3apsHKEHHBIX YaCTHUI]
10 TOTOBBIM
¢dororpadusm.

Ctpoenue u

3BOJJIIOIINA
Bcenennoi

JENETA

CocraB, cTpoeHue u npoucxoxaeHue ComHeqHon
cucreMbl. Ilmanmersl u Manble Teira COJIHEYHON
cucrembl. CTpoeHMEe, H3Iy4YeHHE U DBOJIOLUS
Conmnua u  3Be3n. CrpoeHwe U 3BOIIOLUA
Bcenennoi.

Oo6ob6maroree

MIOBTOPEHUE
(3 gaca)

TpeOyrOImMX
KOMIICTEHTHOCTEH,
€CTECTBECHHO Hay4HYIO

BrimonHnenue yueOHBIX 3aJaHUI,
JEMOHCTpALUHI
XapaKTePU3yOLIUX
rPaMOTHOCT.
Pemienne pacu€rHbIX 3amad, Mpeanoiararomx
HCITOJIb30BAHNE (bu3uIecKoi MOJICITH u




OCHOBAHHBIX Ha COJICP)KaHUH PA3IMYHBIX Pa3/IelIOB
Kypca GpUu3MKH.

HtoroBas KoHTposbHas padoTa (1 u)

IIpoexkTHAas 1eATEJIBHOCTD

. ®uznyeckue npubopsl BOKPYT Hac.

. @u3NUecKue ABJICHUS B XYJJOKECTBEHHBIX TPOU3BEACHUSAX.

. HobGeneBckue naypeatsl B 007aCTH (PU3UKH.

. EnuHuIbI M3MepeHns B pa3HbIX CHCTEMax.

. 3apoX/IeHNEe U pa3BUTHE HAYUHBIX B3IJISA0B O CTPOCHUU BEILECTBA.
. Auddyzus Boxpyr Hac.

. YIMBUTEIIHLHBIE CBOMCTBA BOJIBI.

. Inepuus B )KU3HM YellOBEKa.

. [InotHOCTH BemecTB Ha 3emiie U Apyrux miaHeTax CoJIHEYHON CHCTEMBL.
10. Cwta B HamMX pyKax.

11. Ucnonws3oBanue 3Heprun ConHila Ha 3emIie.

12. AMopdHbIe Tena U UX IIIaBJICHHE.

13. O6pa3zoBaHHEe POCHI, MHES, CHETa, JOMKIS.

14. KpyroBopoT BObI B IPUPO/IC.

15. Bujsl Tenonepenaun B IpUpPOAE U TEXHUKE.

16. MI3meHeHne BHYTpEHHEH SHEPTHH IPU COBEPIICHUH PAOOTHI.

17. V3rotoBieHue 31eKTPOCKOIIA.

18. Xumnueckoe 1eHCTBHE IEKTPUUECKOTO TOKA M €T0 UCTOIb30BAHUS B TEXHUKE.
19. Hcropust pa3BUTHS 3JIEKTPUIECKOTO OCBEIICHHUS.

20. Ouku, 7aTbHO30PKOCTH U OJIM30PYKOCTb.

21. PacueTr cKOpOCTH JBMXKEHUS TPAHCIIOPTa U TOPMO3HOTO ITyTH.

22. YpTpa3ByK U MHPPA3BYK, X BIUSHUE HA YEIOBEKA.

23. Ponb ynbTpa3Byka B OMOJIOTHN U MEAHITMHE.

24. DnexTpu4ecKuil crocod OYMCTKU BO3/1yXa OT MbUIH.

25. [lpumeHeHre MarHuTOB B METUIIMHE.

26. CriocoObI 5KOHOMHUH JIEKTPOIHEPTHH.

27. DKOJ0ruyecKre mpoodaeMbl s1ePHON SHEPTeTUKH.

28. TIpobiemMbl KOCMHYECKOTO Mycopa.

29. MupoBbIe JOCTHKCHUS B OCBOCHHH KOCMUYECKOTO ITPOCTPAHCTBA.
30. JIlyna — cmyTHUK 3emiu.

OO ~NNOTDWN -

3. TemaTn4eckoe NJIAHUPOBaHHE



7 kjacc

OCHOBHBIE BUIBI

é é EeATENbHOCTH OCHOBHBIE
Pa3 el § g Teat %53’ g 00YUarOIIHXCS HaIpaBIICHUS
MpOrpaMMBbI E g % B (Ha ypoBHe BOCIIUTATEIbHON
v v YHUBEPCATBHBIX JESTEILHOCTH
y4eOHBIX JICHCTBHI)
1. Beeneuune 4 | Beenenue 4 | HaGmronats 1 [Tatpuotnueckoe
OIMHCHIBATh PU3NYECKUE | BOCTIUTAHHE,
SIBJICHUS. Y4acCTBOBATh B| 3CTETHYECKOE
OOCY>KIICHUH SIBJICHUS | BOCIIUTAHUE,
MaJICHUS TEJ Ha 3€MJTI0. | IEHHOCTH HAyYHOT'O
Bricka3bIBaTh TUIIOTE3BL, | TO3HAHUS,
MIPEIMOJIOKEHNUS, TPY/ZOBOE
Ornpenensrs 1eHy BOCIIUTAHUE U
JIeTIeHUS IIKaJIbI npodeccuoHaIbHOe
pubopa, MOrperHOCTh | CaMOOIPEEICHHUE.
U3MEpEHHUSL.
[IpoBoauTh HaOMIOACHUS
(bu3nUeCKuX SIBICHUN;
U3MEPATH (PU3NIECKUE
BEJTUYHHBIL: PACCTOSTHHE,
MIPOMEXKYTOK BPEMEHHU,
TEMIEpPaTypy.
2. 6 | [lepBoHavaIbLHBIC 6 | HaGmronate u Lennoctn
[lepBoHayanbHbIe CBEICHHUS O OOBSCHATH SIBJICHHE HAY4YHOTO
CBEZCHHUS O CTpPOEHUH mddyzun. IIO3HAHUS,
CTPOCHUU BEIIECTBA BBITIONTHSATE OMBITHI IO | TPYJOBOE
BelIeCTBa OOHapyKEHHUIO BOCIUTAaHUE U
JNEHCTBUS CUJT npodeccuoHanbHOe
MOJIEKYJISIPHOTO CaMoOoIIpe/IeNIeHuE,
MPUTSKEHUS. JKOJIOTHYECKOe
OOBSCHATH CBOMCTBA BOCTIMTAaHHUE.
ra3oB, >KUJIKOCTE 1
TBEPAbIX TEJI Ha OCHOBE
aTOMHOU T€OPUH
CTPOEHUSI BEIIECTBA.
3. 23 | 1. Mexannueckoe | 5 | PaccuuThiBaTh MyTh U [lennocTn
BsaumoneiictBus TBUKCHHE CKOpOCTb TeNa Mpu HAYYHOTO
Tel paBHOMEPHOM MO3HAHUS,
NPAMOJIMHEHHOM TPyAOBOE
TIBUKCHHH. BOCIUTAHHE U
[TpencraBisTh poecCuoHaATBLHOE
pe3yJIbTaThl U3MEPEHUI | caMOoIIpeiesieHue,
Y BBIUMCJICHUM B BUJIE | SKOJIOTHYECKOE
TaOIUIl U TPadUKOB. BOCITUTAHUE

Onpenensars MyTh,
MPONJICHHBIN 3a TaHHBIN
MIPOMEKYTOK BPEMEHH,




2. IInoTHOCTH

U CKOPOCTb TeJa IO
rpaduKy 3aBUCUMOCTH
IIyTH paBHOMEPHOTO
JBUKEHHS OT BPEMEHHU.
W3mepsaTh Maccy Tena,
IUIOTHOCTh BELIECTBA.

Hccnenoarts
3. Cunbl 11 | 3aBUCUMOCTH
YIUIMHEHHS CTaJIbHOU
MIPY)KUHBI OT
MIPUJIOKEHHOMN CHIIBI.
Uccnenosars
3aBUCHMOCTD CHIIBI
TPEHUSI CKOJIBKEHUS OT
I0IIaIn
COIPUKOCHOBEHUS TEN U
CHJIBI HOPMaJILHOTO
nasieHus. M3amepsthb
CHUJIbI B3aUMOJECHCTBUS
JIBYX Tell.
4. laBnenue 21 | 1. laBnenue 14 | O6napyxuBath Lennoctu
TBEPJBIX TEll, CYIIIECTBOBAHHE HAYYHOTO
KUAKOCTEN U aTMoc(epHOro MO3HAHUS,
ra3oB nasieHus. OObSICHATL | TPYJIOBOE
MIPUYUHBI TUIABAHUS BOCITUTAHHE U
2. ApxumesioBa 7| ren. smepsats cuity podeccCHOoHaNIbHOE
cuina Apxumesa. caMooTpeesieHHe,
HccrnenoBarh yCIIOBUS | 9KOJIOTHYECKOE
TJTABaHMS TEJl. BOCITMTAHHE.
5. Pabota u 13 | 1. Pabota u 7 | Uccnenoats ycnoBust | LleHHOCTH HayyHOTO
MOIITHOCTb. MOIITHOCTh paBHOBECHS phblUara. MO3HAHUS,
DHeprus N3mepsats paboTy CUIIBL. | TPYAOBOE
W3MepsaTh MOLTHOCTS. BOCIUTAHUE U
2. Dreprus 5 N3mepsats UKHI[ npodeccuoHaIbHOe
HAKJIOHHOH TUTOCKOCTH. | CaMOOIIPE/ICIICHHE,
Boruncnsars KITJ] 9KOJIOTHYECKOE
MIPOCTBIX MEXAHU3MOB. | BOCITUTAHHE.
Hroroas 1 | UrtoroBas 1 | BeimonHATE yueOHBIC IlennocTn
KOHTPOJIbHAS KOHTPOJIbHAS 3aaHus, TpeOyroIme HAYYHOTO
pabota pabota JIEMOHCTpPALUN MO3HAHUSI.
KOMITETEHTHOCTEH,
XapaKkTepU3YIOIINUX
€CTECTBEHHO —
HAyYHYIO TPAMOTHOCTb.
8 kaacce
1.TermoBeie 23 | 1. KonuuecTBo 12 | HaOmonath u3menenue | ILlenHocTn
SIBJICHUS TETLIOThI BHYTPEHHEH SHEPrUU HAy4YHOTO
TeNa MpH Teryionepeaaye| MO3HaHUA,
1 paboTe BHEITHUX CHJI. | SKOJIOTHYECKOE

BOCIIUTAHHUC.




2. 3amenenwne
arperaTHbIX
COCTOSTHUH
BEIlleCTBa

11

Uccaenosath aBiaeHue
TeII000MeHa pu
CMEIIMBAHUH XOJIOJIHOM
Y TOPSTYEH BOJIBI.
Brruucnsate KonuuecTBo
TEIUIOTHI U yJIENbHYIO
TEMJIOEMKOCTh BEIIECTBA
IIpU TeIuIonepeaaye.
N3mepATs yaenbHyo
TEIJIOEMKOCTh BELIECTBA
N3mepats Temnoty
IJIaBJICHUS JIbJA.
HccnenoBars TeIioBbie
CBOICcTBa mapaduHa.
Habmonats n3MeHeHMs
BHYTPEHHEH DHEPrun
BO/JIbI B pe3yJIbTaTe
ucnapeHus. Beraucnsars
KOJIMYECTBO TEIUIOTHI B
rporeccax
TEIUIoNEepeaun Ipu
IJIaBJIEHUU U
KpUCTAJIT3alUH,
WCIIapEeHUH U
KOHJICHCAIlUU.
Brrauciars ynenbHyo
TEIJIOTY IJIaBJICHUS U
napooOpa3oBaHUs
BemecTsa. 3mepsaTs
BJI&YKHOCTh BO3/yXa I10
TOouKe pockl. OOCYXIaTh
9KOJIOTHYECKHE
MOCJIE/ICTBHS
MIPUMEHEHUS IBUTaTeNe
BHYTPEHHEIO CrOpaHus,
TEIJIOBBIX U
THIPO3JIEKTPOCTAHIIMM.

3.
DJIEKTPUYECKUE
SIBJICHUS

29

1.
DJeKTpocTaTUKa

2.
DyeKkTpudecKas
1enb

15

HaOmronate siBieHus
AJICKTPU3ALUH TEN IPU
COMPUKOCHOBEHHH.
OOBACHATD SIBICHUSA
AIEKTPU3ALNAN TN U
B3aUMOIEHCTBUS
ANEKTPUICCKIX
3apsIoB.

HccnenoBars qelCTBUSA
AIEKTPUIECKOTO TTOJISI
Ha Teja u3
MIPOBOJHUKOB U
TMDIICKTPUKOB.
CoOupaTh ¥ HCITBITHIBATH

QJICKTPUYCCKYIO LCIIb.

[Tatpuotnueckoe
BOCIHTaHUE,
[IECHHOCTH
HAy4HOTO
MO3HAHUS,
TPY/Z0BOE
BOCIIUTAHUC U
npodeCCHOHAIEHOE
caMoOIIpe/IeNIeHue,
IKOJIOTHIECKOE
BOCIIUTaHHE.




3. PaGora u
MOILHOCTh TOKA

N3mepsaTh cuity Toka B
AJIEKTPUYECKON LEMH.
N3mepATs HanpskeHHe
Ha y4yacTKe LIETH.
N3mepsaTh
AEKTPUYECKOE
COIPOTHUBIICHUE.
Hccnenosats

CHJIBI TOKA B IIPOBOJHHMKE
OT HaIPsDKEHUS Ha €ro
KOHI[aX.

W3mepsts paboty u
MOIIIHOCTb
AIEKTPUYECKOTO TOKA.
BoruncnsaTe cuity Toka B
1ernu, paboTy ¥ MOITHOCT
AIEKTPUYECKOTO TOKA.
OOBSCHATD sIBICHUS
HarpeBaHus
MIPOBOJHUKOB
AJIEKTPUYECKUM TOKOM.
3HaTh U BBHIIOJIHATh
npaBuiia 6€30MacCHOCTH
npu pabore ¢
HCTOYHUKAMU
MOCTOSIHHOTO TOKA.

4. DnexTpo-
MarHuTHbIE
SIBIICHUS

DIIEeKTpo-
MarHuTHbBIE
SIBIICHHSI

DKCNEPUMEHTAIBHO
M3y4aThb SIBJICHUS
MarHuTHOTO
B3aUMOJEHCTBHS TEI.
N3yuars siBeHus
HaMarHWYMBaHUS
BEIIECTBA.
UccnenoBats neiicTBue
3JIEKTPUYECKOTO TOKA B
MpSIMOM MPOBOJIHUKE Ha
MarHuTHYIO CTPEJIKY.
OOHapyXUBaTh ACHCTBHY|
MarHuTHOIO MOJIsl HA
MPOBOJIHUK C TOKOM.
OOHapyXHUBaTh
MarHuTHOE
B3aMMOJEHCTBUE TOKOB.
N3yyaTe npuHIMI
JNEUCTBUS

QJICKTPOABHUIaTCJIA.

Ilennoctu
HAay4HOTO
HIO3HAHMS,
TpyI0BOE
BOCIIUTAHUE U
npodeccuoHaIbHOe
CaMOoOIIpe/IeNICHHE,
IKOJIOTHYECKOEC
BOCIIUTaHHE.




5. CBeToBBIE
SIBJICHUSA

10

CBeTOBLBIE
SIBJIEHUA

10

DKCIEepUMEHTAIBHO
M3ydarh SIBICHUE
OTpaXE€HUS CBETA.
HccnenoBats cBOMCTBA
n300pakeHus B
3epkaiie. 3mepsars
(hOKyCHOE pacCTOsSTHHE
cobuparomieit TUH3HI.
ITonygats
n300paxeHue ¢
MTOMOIUIBIO
cobuparomieit TUH3HI.
HaOnronats siBeHue
JTUCIIEPCUHU CBETA.

OcTeTndecKoe
BOCITMTAHUE,
IOECHHOCTHU Haquoro
IIO3HAHUA.

Hrorosas
KOHTpPOJIbHAs
pabora

Hrorosas
KOHTPOJIbHAS
pabora

BrImonHsATh yueOHbIe
3a/1aHus, TpeoyroIme
JI€MOHCTpALUU
KOMIIETCHTHOCTEH,
XapaKTePU3yIOIINX
€CTECTBEHHO —
Hay4YHYIO TPaMOTHOCTb.

LlerHOCTH HAay4YHOTO
MO3HAHUS.

9 kaacc

1. 3ax0oHEI
B3aUMOJIEUCTBUS
U IBUKEHUSA TEN

29

1. OCcHOBEI
KAHEMATUKHU

13

2. OcHOBEI
TUHAMUKHA

12

3. Umnynsc

PaccuuteiBaTh yTH 1
CKOPOCTb MpHU
PaBHOYCKOPEHHOM
JBUKEHUHU TETA.
N3mepATs yckopeHue
CBOOO/IHOTO Ma/ICHUSI.
Onpenensith
IIPOUICHHBIN ITyTh U
YCKOpPEHUE JIBUKCHUS
Tena 1o rpaguky
3aBHCHUMOCTH CKOPOCTHU
PaBHOYCKOPEHHOI'O
MPAMOJIMHEHHOTO
JBUKEHUS TeJa OT
BPEMEHH.

Brraucnars yckopeHue
TeJa, CUIIbI,
JNENCTBYIOIINE HA TEIIO,
WJIM Maccy Ha OCHOBE
BTOPOTO 3aKOHA
Herotona.
DKCNEePUMEHTATBHO
HaxOJIUTh
PaBHOJACHCTBYIOILY O
JBYX CHIL

[Tarpuotnueckoe
BOCIIUTAHUE,
JCTETHYECKOE
BOCITUTAHUE,
LICHHOCTH
HAy4HOTO
HO3HAHMUS,
TPYAOBOE BOCIIUTAHY
U ipo¢ecCUOHaIbHO
CaMOOTIpe/IeIICHHE.




Uccaenosats
3aBUCUMOCTD CHJIbI
TPEHHS CKOJIbKEHHS OT
TTOIIAAN
CONMPUKOCHOBEHUS TEN U
CUJIbI HOPMAJIBHOTO
JTABJICHHUSI.

N3mepsTh cubl
B3aUMOJICUCTBUS IBYX
Tell.

M3mepsath cumy
BCEMUPHOI'O TATOTCHUS.
[IpumensTh 3aK0H
COXpaHEHUs UMITyJIbCa
JUIsl pacyeTa
pe3yJIbTaToB
B3aUMOJICHCTBHUS TEI.

2. Mexanudeckue | 16 | 1. Mexannueckue | 7 | OOBSICHATH IpoIIECC DcTeTHUECKOE

KOJIeOaHUs U BOJIHBI KoJIcOAaHHMI MasTHHUKA. BOCIIUTaHHUE,

BOJIHBL. 3BYK. Uccnenosars LEHHOCTH
3aBUCHMOCTH TIEPHOJIa | HAYYHOTO
KoJIEOaHNH MasgTHUKA MO3HAaHUA,
OT €T0 JUIMHEI U JKOJIOTHYECKOC
aAMILUTATY JIbI BOCITMTAHUE.
KOJIEOaHHUH.

2. Mexannueckue 9 Boeruuciasats JUTHHY
BOJIHBL. 3BYK. BOJIHBI U CKOPOCTb

pacrpocTpaHeHUs
3BYKOBBIX BOJIH.
Hccaenosath
3aKOHOMEPHOCTH
Kosie0aHuii rpy3a Ha
TIPYXKUHE.
DKCIEPUMEHTATBHO
OTIpEeAETATh TPAHUIIBI
YACTOTHI CIIBIITUMBIX
3BYKOBBIX KOJICOAHMIA.

3. Daexrpo- 27 | 1. MarauTHOE 13 | DKCIepUMEHTAIBHO [NaTpuoTnueckoe

MarduTHOE I10JIe roJjie W3y4aTh SBJICHUS BOCIIUTAHUE,
MAarHMTHOTO LIEHHOCTH
B3aMMOJICHCTBHUS TEIL. HAYYHOTO
NzyuaTh siBneHus MO3HAaHM,
HaMarHM4YuBaHU TPYIOBOE U
BCIICCTBA. npodecCuoHaTBHOE
UccnenoBars AeiicTBUE | caMOONpeAEIICHUE,
ANIEKTPUYECKOTO TOKA B | IKOJIOTHYECKOE
MPSIMOM TIPOBOHHKE BOCIIUTAHHUE.

Ha MarHUTHYIO
CTpEJIKY.




2. DnexTpo- 14 | O6HapyxHuBaTh
MarHUTHBIE JeCTBHE MAarHUTHOTO
BOJTHBI TOJISI HA TIPOBOJIHUK C
TokoM. OGHapyXHUBaTh
MarHUTHOE
B3aUMO/ICICTBHE TOKOB.
N3yuaTte npuHIUIT
IEUCTBUS
JJIEKTPOIBUTATES.
4. Ctpoenue 21 | 1. Ctpoenue 7 | U3mepsThb I'paxxnanckoe
aToMa u aToMa 3JIeMEHTapHBII BOCIHTAHHUE,
aTOMHOTO si/Ipa 2. Atowoe aapo | 14 AJICKTPUYECKUH 3apsifl. | MAaTPUOTUUYECKOE
Habmromats BOCIIUTAHUE,
JTUHEYaThie CIEKTPhI EHHOCTHU
usnyuenus. Habmrogate | HaydHOTO
TPEeKH allb(a-gacTUIl B | MIO3HAHUS,
kamepe Bunbcona. JKOJIOTHYECKOe
OO6cyxnath MpoOIEeMBbl | BOCIIUTAHHUE.
BITUSTHUS
paOaKTUBHBIX
W3ITy4YeHU Ha KUBbBIE
OpTraHHU3MBL.
5. Ctpoenue u 5 | Ctpoenue u 5 | HaGmronmats u DcTeTnuecKoe
IBOJTFOIIHS SBOJTFOIIHS MPUBOJIUTH PUMEPHI BOCIIHTAHHE,
Bcenennoi Bcemennoi N3MEHEHUS BUIA IIEHHOCTH
3BE3AHOro Heba B HAY4YHOTO
TEUEHHE CYTOK. MO3HAHUS,
CpaBHHMBATH NIJAHETHl | SKOJOTUUYECKOE
3eMHOM IpyMNIIbL; BOCIIMTaHUE.
MJIAHETHI-TUTAHTBI.
OOBscHAT (DU3HUECKUE
MPOIECCHI,
MPOUCXOISIINE B
HeJlpax 3Be3/L.
6. O6o6maromiee 3 | O6oo6maroiee 3 | [lpumenenune LennocTn
MOBTOPEHHE MOBTOPEHHE MOJTy4E€HHBIX 3HAHUN HAYYHOTO
JUTS. HAYYHOTO MO3HAHUS,

OOBSCHEHHUS
(bu3MUeCKuX SIBICHUN B
OKpY>Karollen npupoe
¥ TIOBCETHEBHOM
JKM3HH, a TaKKe
BBISIBIICHUC
(hUBUIECKUX OCHOB
pslla COBpEMEHHBIX
TEXHOJIOTHIA.

TPYAOBOE BOCIIUTAHY
U ipoheCCHOHATBHO
CaMoOIIpe/IeNIeHuE,
9KOJIOTUIECKOE
BOCIIUTaHHE.




Hrtorosas 1 | Urorosas
KOHTPOJIbHAS KOHTPOJIbHAS
pabota pabota

BoinonusATe yueOHble
3ajiaHus, TpeOyromue
JIEMOHCTpPAIAN
KOMITETEHTHOCTEH,
XapaKTepPHU3YyIOIINUX
€CTeCTBEHHOHAYYHYIO
I'PaMOTHOCTb.

Pemats pacu€THbie
3a[a4d, B TOM YHCIIE
MIPEIIOIararoIne
UCIOJIb30BaHUE
bu3nyuecKoit Moaenu u
OCHOBaHHBIC Ha
CoJIepyKaHUHU
pa3IMYHBIX Pa3/leiioB
Kypca (pU3HKH.

[lenHOCTH HAYYHOTO
MO3HAHMUSL.

COI''TACOBAHO

[IpoTokon 3acenanust METOIMIECKOTO
00BbeIMHEHUS yUUTEIeH
€CTEeCTBEHHBIX HAyK

MBOY COIIINe

ot 31.08.2021 Nel

COT'JTACOBAHO
3amecTtuTenp aupekTopa mo YBP

31.08.2021 rona




	Ступень обучения (класс): основное общее образование,  7-9 классы.
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