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1. Ilnanupyemble pe3yabTaThl OCBOCHHUS YUeOHOT0 NIpeaMeTa
JIMYHOCTHBIE Pe3yJIbTAThI

I'pasicoanckoe socnumanue:
- TOTOBHOCTb K aKTHMBHOMY YYacTHIO B OOCYXIEHHUU OOIIECTBEHHO-3HAYMMBIX M STHUYECKHX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM TOCTH)KEHUHN (PHU3HKH;
- OCO3HAHHME BAKHOCTU MOPATbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO.
Ilampuomuueckoe eocnumanue u opmuposanue poccuiicKoi uOeHMUYHOCIU .
- MPOSIBIICHWE WHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (DU3UYECKOM
HaYyKH;
- LIEGHHOCTHOE OTHOILIEHUE K JOCTHKEHUAM POCCUNCKUX YUEHBIX-(PU3UKOB.
/Jlyxoenoe u npasecmeeHHoe ocnumanue 0emeil Ha OCHOGE POCCUIICKUX MPAOUUUOHHBIX
UeHHocmeii:
- OCO3HAaHHE COLMAIBHBIX HOPM M MPAaBUJI MEXKIUYHOCTHBIX OTHOIICHHWH B KOJJICKTHBE,
FOTOBHOCTb K Pa3HOOOpPa3HOW COBMECTHOM JESATEIbHOCTH TPU BBITOJHEHUU YYEOHBIX,
MO3HABATENBHBIX 337a4, BBIIOJHCHUU OSKCIIEPUMEHTOB, CO3JIaHHH YYEOHBIX MPOEKTOB,
CTpeMJICHHE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIH B MIPOLIECCE 3TOM y4eOHOI 1eTeIbHOCTH;
- TOTOBHOCTH OIICHMBAaTh CBOE TIOBEJCHHE M TIOCTYIKM CBOMX TOBapuIIeH C TO3HMIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHMUS MTOCIIECTBUI MOCTYIKOB.
Ocmemuueckoe gocnumanue:
- BOCIIPHUATHE JCTETUYECKMX KauecTB (pU3M4ecKold Hayku: €€ TapMOHMYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH.
Ilennocmu nayunozo no3nanus:
- OCO3HaHUE IEHHOCTH (PU3NIECKON HAyKH KaK MOUTHOTO MHCTPYMEHTA O3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISAIONIEH KYIbTYpHI;
- pa3BUTHE HAYYHOU JTF0003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON JESATENbHOCTH.
Du3uueckoe eocnumanue u hopmuposanue Kyiomypul 300P06bA:
- OCO3HAHME LIEHHOCTU 0e30I1acHOro oOpasa *KU3HU B COBPEMEHHOM TEXHOJIOTMUECKOM MHpE,
BaXHOCTH TPaBHJ OE30MMAaCHOTO MOBEACHUS HAa TPAHCIOPTE, Ha JIOPOTax, C AJEKTPUUECKUM U
TETUIOBBIM 000PYZOBAaHUEM B JOMAITHUX YCIOBHUSX;
- cOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO MpaBa Ha OIMIMUOKY U TaKOTO Ke
[IpaBa y Ipyroro 4eioBeKa.
Tpyoosoe socnumanue u npogheccuonanvnoe camoonpeoeneHue:
- AaKTUBHOE yYacTHE B PEIICHUH NMPAKTUYECKHUX 3a/1a4 (B paMKaxX CEMbH, IIKOJBI, TOPOAa, Kpast)
TEXHOJIOTUYECKOW W COIMANbHOM HAMpaBICHHOCTH, TPEOYIOUMX B TOM YHCIe U (PU3UUIECKHX
3HAHH;
- HHTEpEeC K MPaKTUIECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C (PUIUKOM.
JKonozuueckoe eocnumanue:
- OpHeHTaluus Ha TpuUMeHeHue (U3MYEeCKHX 3HAHMW [IJIS pelIeHus 3a1ad B 00JacTH
OKpY’Kalomiel cpejbl, TUTAHUPOBAHMSI MOCTYIKOB M OIIEHKH WX BO3MOXXHBIX TOCIEICTBHUA IS
OKpY’KaloIlen cpebl;
- OCO3HaHME INI00ATBHOTO XapaKTepa IKOJIOTUYECKUX NMPOOIeM U MyTel UX pelIeHHUs.
Aoanmayua 00yuaouiezoca K UMEHAIOWUMCA YCA0BUAMU COUUAIbHOU U RPUPOOHOUL
cpeowl:
- MMOTPEOHOCTh BO B3aWMOJCHCTBUU MPU BBHIMOJIHEHUH MCCIEJOBAHUN M MPOEKTOB (PU3NUECKOM
HAIPABJICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM JIPYTHX;
- IOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO I TebHOCTb;
- TOTPeOHOCTh B (POPMHUPOBAHUN HOBBIX 3HAHWH, B TOM 4HcIe (HOPMYTUPOBATh UCH, TOHSITHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;
- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JacT (pU3MKU;
- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3MUECKUX 3HAHUM;
- CTpEMJICHHE aHAM3UPOBATh M BBISBIATH B3aHMMOCBSI3H MPHUPOJIBI, OOIIECTBA U YKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM.



MertanpeameTHble pe3yJibTaThl
Yuueepcanvnvie noznasamenwvnwie oeiicmeus

ba3zoevie nozuueckue oeiicmeus:
- BBISIBIISITH M XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKH O0OBEKTOB (SIBIICHUI);
- YCTaHaBIIMBaTh CYIIECTBEHHBIA NpPHU3HAK KiIacCHU(DHUKAIMM, OCHOBAHHS JUIsi OOOOIICHUS W
CpaBHEHHSI,
- BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3H NP U3YU4EeHUU (PU3UUECKUX SIBJICHUW M TIPOIECCOB;
JIeNIaTh BBIBOJIBI C MCITOJIb30BAHUEM JICTYKTHBHBIX M HHIYKTUBHBIX YMO3AKITFOUEHHH, BBIIBUTATh
TUTOTE3bI O B3aMMOCBS3SIX (PU3UYECKUX BEIHYNH;
- CaMOCTOSATENIbHO BBIOMpaATh CIOCOO pemeHus ydeOHOH (u3nueckol 3amaum (CpaBHEHHE
HECKOJIbKUX BapHAHTOB PEIICHUs, BHIOOpP Hambosiee MOIXOAIIET0 ¢ y4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTCPHUECB).

ba3zoevie uccnedosamensvckue oelicmeus:
- UCTIOJIH30BATh BOIIPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHMS,
- TPOBOJIUTH IO CAaMOCTOSITEIILHO COCTABJICHHOMY IUTAHY OTIBIT, HECJIOXKHBIA (DH3NICCKUIA
IKCIEPUMEHT, HEOOJIBIIIOE UCCIICAOBAHIE (PU3HUECKOTO SBJICHUS;
-OI[CHUBAaTh HAa TIPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OpPMAIHIO, TOJYyYECHHYIO B XOJE
UCCIICIOBAHHS WIIH YKCIICPUMEHTA;
- CaMOCTOSITeNTLHO (OPMYJIMPOBATH OOOOIICHWS W BBIBOJABI IO Pe3yJbTaTaM IPOBEAEHHOTO
HaOJIFOICHUS, OIIBITA, UCCIICIOBAHMS,
- TPOTHO3UPOBATH BO3MOXHOE JaNbHEWINEE pPa3BUTHE (U3NUYCCKUX TIPOIECCOB, a TaKKe
BBIJIBUTATH TIPEATNOJIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Paboma c ungpopmaueii:
- IPUMEHSATH PA3JIMYHBIC METO/IbI, HHCTPYMEHTHI U 3alIPOCHI IIPU MMOUCKE U 0TOOpEe MHPOpPMAITUU
WM JaHHBIX C yYETOM MPEATIOKEHHON YIeOHOH (PH3HUecKoii 3a1auu;
- AaHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTCPIPETHUPOBATh UHPOPMAIIUIO PA3IHMYHBIX BUJOB U
dbop™m mpeacTaBIeHUS;
- CaMOCTOSITENTbHO BBIOMpATh ONTUMANbHYIO (QOpMYy TMpEeACTaBIeHUs HHPOpPMAIMH H
WUTIOCTPUPOBATE peliacMble 3a7a9i HECIIOKHBIMU CXEMaMH, JHarpaMMaMH, WHOW rpadukoi n
UX KOMOWHAIUSMU.

Ynueepcanvnvie kommynuxamuensle oeiicmeus

Obwenue:
- B XoJie OOCYXKIeHHs y4eOHOro Marepuala, pe3yIbTaToB JTaOOpaTOpHBIX padOT U MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI M BBICKA3bIBATH HJICH, HAICJIICHHBIC HA
pelleHure 3a7auu U NoepKaHue OIarokenareaIbHOCTH OOIEHHUS;
- COTIOCTABJISITh CBOM CYXJICHHS C CYXJICHHSIMH JIPYTHX YYaCTHHKOB JTUAJIOTA, OOHAPYKHBATh
pa3ianure U CXOJICTBO MO3UIINN;
- BBIPQXKaTh CBOKO TOYKY 3PCHUS B YCTHBIX U TUCHbMEHHBIX TEKCTAX;
- MyOJIWYHO TMPEACTABIATh PE3YNbTAThl BBHIMTOJIHEHHOTO (DPU3MUECKOTrO OMbITa (IKCHEPUMEHTA,
WCCJICIOBAHMUS, TIPOEKTA).

Coemecmnasn deamenpHocmy (COmpyoHU4eCcmeo):
- TIOHMMAaTh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYATBHOW pabOTHI TIPH
pelIeHnr KOHKPETHON (PU3NYECKON MPOOIEMBI;
- IPUHUMATD I[EJIH COBMECTHOH JIeATEIHbHOCTH, OPTaHU30BBIBATh JCHCTBHS MO €€ JOCTHKCHHIO:
pacmpenensaTh poiH, OOCYKAAaTh IMPOLECCHl U PE3yNbTaThl COBMECTHOW paboThl; 0000IIaTh
MHEHWS HECKOJBKUX JTIOIEH;
- BBINIONHATH CBOK 4YacTh pabOThl, JOCTHras KayeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HATPABJICHUIO U KOOPJAWHHUPYS CBOU JICUCTBHUS C JIPYTUMH WICHAMH KOMAaH/IbI,
- OLIGHWBATh KAauyeCTBO CBOETO BKJIaJa B OOMUN MPOAYKT MO KPHUTEPHSIM, CAMOCTOSTEIHHO
c(hOPMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.



Yuueepcanwvnuie pecynamuensie oeiicmeusn

Camoopeanuzayus:
- BBUBISATH NPOOJIEMbl B JKU3HEHHBIX U YYEOHBIX CUTYalUsSX, TPEOYIOIIUX IS pPeUICHHS
bu3nUecKux 3HAHUH;
- OPUEHTHPOBATHCS B PA3TUYHBIX MOJAXOAAX MPHUHITHUS PELICHUH (MHIUBUIYyaIbHOE, MPUHATHE
pELIeHHS B TPYIIIE, IPHHATHE PEIICHUS TPYIIION);
- CaMOCTOSITEIbHO COCTaBJSITh QJITOPUTM peuleHus (QU3NYecKoW 3aJayd WM  IJIaHa
UCCIICIOBAaHUS C  Y4€TOM HMMEIOIIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHUPOBATH IMpeiaraéMble BApUAHTHI PELICHUM;
- IenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camoxkonmpons (peghrexcusn):
- 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeyIaraTh IJ1aH €€ U3MEHEHNUS,
- OOBACHATH NPUYUHBI JOCTUXKEHHS (HEIOCTHIKEHMsS) PE3yJIbTaTOB JESATENbHOCTH, IaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;
- BHOCUTH KOPPEKTUBBI B JIE€ATEIbHOCTh (B TOM YHCIE B XOJ BBIMOTHEHUS (PUINYECKOTO
UCCJIEIOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHHUBILIUXCS CUTYalui,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;
- OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBHUSM.

ImoyuonanvHlii UHMeNIEKM:
- CTaBUTH ce0s Ha MECTO JIPYroro yejoBeKa B XOJ€ CIOopa WIM JUCKYCCUU Ha HAyYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

Ilpunamue ceds u opycux:
- MPU3HABATh CBOE MPaBO HA OMIMOKY MPH pelIeHUH (PU3NYECKUX 3a/1a4 WIH B YTBEPXKICHUSAX HA
Hay4yHbIE€ TEMBI U TAKOE € MPABO JIPYroro.

IIpenmeTHble pe3yJibTaThI

Ilpeomemmnvie pezynrvmamel uzyuenus Kypca puzuku 7 Knacca:

- HCIIOJIb30BaTh MOHATHS: (U3NYECKHE U XUMHUYECKUE SIBJICHUS; HAOIIOJCHUE, HKCIEPUMEHT,
MOJIeNIb, TUTIOTE3a; EAWHUIIBI (PU3NYECKUX BEIMYMH; aTOM, MOJIEKYJa, arperaTtHble COCTOSHUS
BemiecTBa (TBEpIAOE, JKHUIKOE, Ta3000pa3HOE); MEXaHWYECKOoe JIBUXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAaeKTOpUsl, paBHOJACHCTBYIOIAs CWI, JAepopMarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

- paznmuuath sBieHUS (OudQy3us; TEMIOBOE [BH)KEHHE YaCTHI[ BEIIECTBAa, PaBHOMEPHOE
JIBIDKEHUE; HEPAaBHOMEPHOE JIBIKEHHE; MHEPIUs; B3aUMOJCHUCTBUE TEN;, PaBHOBECHE TBEPIBIX
TEJI C 3aKPEIUIEHHOW OCBIO BPAIICHUS; Mepeaada JaBlIeHUS TBEPABIMH TEJIaMH, KUIKOCTSIMH U
razamu; atMoc(epHoe NaBlieHHe; IJIaBaHUE TeJ; MPEeBpalleHue MEXaHWYECKOH 3HEpruu) Io
ONMCAaHWIO WX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE
¢du3nueckoe sBICHUE;

- pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (U3NYECKUX SBICHHHA B OKPYKAIOIIEM MHUpE, B TOM
yuciae (QU3NYecKue SBICHHUS B NPUPOAE: NMPUMEPHI IBMKEHUS C PA3IUYHBIMH CKOPOCTSIMH B
KMBOH W HEKUBOW TPUPOAE; ICHCTBUE CWIBI TPEHHS B TPHPOJE W TEXHHUKE, BIUSHHUE
aTMOC(EepHOTro JaBJICHUS HA KUBOW OpraHM3M; IUIaBaHHE pPbIO; phIYard B Telle 4YelloBeKa; Mpu
ITOM TMEPEBOJIUTH TMPAKTHUECKYI0 3a7ady B YUEOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA/
NpU3HAKK (PU3NYECKUX SIBIICHHIA;

- ONUCHIBATh W3yUYCHHBIE CBOWCTBA TNl W (PU3UYECKUE SIBICHHS, HWCIOIB3YS (QHU3UIECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPeHUs, JaBiieHue (TBEPAOro Tena, KHUIKOCTH,
rasa), BHITAJIKUBAIOIAs CHJIa, MEXaHU4ecKas paboTa, MOIIHOCTb, IJICUYO CHJIbI, MOMEHT CHJIBI,
KOO QHIIMEHT IOJIE3HOTO NEHCTBHS MEXaHW3MOB, KHHETHYECKas W TOTEHIMAJIbHAS YHEPIHs);
OpY OINUCAHUU TPABWIBHO TPAaKTOBaTh (U3NYECKUH CMBICT MCIIOJB3YEMbIX BEJIWYHMH, HX
0003HAUCHHSI ¥ CMHUIBI (PU3NICCKUX BEIHYUH, HAXOIUTH (OPMYJIBI, CBS3BIBAIOIIAE TAHHYIO
(Gu3nUecKyro BEJIMYMHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH I'paUKu U3YYEHHBIX 3aBHCHMOCTEH
(U3UYECKUX BEITUYHH,



- XapaKTepu30BaTb CBOMCTBA Tel, (U3NYECKHUE SIBICHHS W IPOLECCHI, MCIONb3Ys IpaBHiIa
CJIOKEHMSI CUJI (BIOJIb OJTHOM IpsiMoit), 3akoH [lackais, 3akoH Apxumena, IpaBUIO paBHOBECUS
pblyara (0y10Ka), «30J0TO€ IPABUIO» MEXAHMKH, 3aKOH COXPAHEHUs MEXaHHUYECKOW SHEepruu;
Opyd 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHUCHIBATh €r0 MaTEeMaTU4YeCKOe
BBIPAKCHHUE;

- OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOWMCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTyallUl INPAKTUKO - OPUEHTHUPOBAHHOI'O XapakKTepa: BBIABIATH INPUYMHHO — CIICJCTBCHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 | - 2 JTIOTHYECKHX IIAaroB ¢ Onopoi Ha 1 - 2 u3yueHHBIX CBOMCTBA
(bu3nuecKkux sBICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

- pemath pacu€THbIC 331a4 B | — 2 neiCTBUA, HCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE
(du3nyeckrue BEIMUYUHBI: Ha OCHOBE aHAIW3a YCJIOBMS 33JayM 3alMChIBaTh KPAaTKOE YCJIOBUE,
MOJCTABIATH (PU3UUECKUE BEIIMYUHBI B (POPMYJIIBI U IPOBOJIUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JJaHHble, HEOOXOJMMble JJs pELIeHUs 3a/Jad, OLEHMBATh PEATUCTUYHOCTh IOJIY4YEHHOU
(U3HYECKON BETMIMHBL;

- pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOYXHO PELIUTh NMPU MOMOLIM (U3UYECKUX METOJIOB; B
ONMCAHUU HCCIIEJJOBAHMS BBLACIATh IPOBEPSIEMOE MPEIOJoKeHUEe (TUIOTE3Y), pa3audarh U
UHTEPIPETHUPOBATH MOJIYYEHHBIH PE3ysIbTaT, HAXOIUTh OIIMOKU B XOJI€ OIbITA, J€JaTh BBIBOAI
II0 €ro pe3yJbTaTam;

- NMPOBOAMUTH OMBITHl MO HAOMIONEHHUIO (U3MYECKUX SBICHUH WIM (PU3MUECKUX CBOMCTB TEIl:
(dopMynHpoBaTh TMPOBEPSieMble MPEIANONI0KEHUs, COOMPAaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 ONbITA U (POPMYIUPOBAThH BHIBOJIBI;

- BBIIOJHATH MpPSAMbIE H3MEPEHHUS PACCTOSHHUSA, BPEMEHH, Macchl Teia, 0o0bEMa, CUIbl U
TEMIIepaTypbl ¢ UCIOJIIb30BAHUEM AaHAJIOTOBBIX U LIU(POBBIX MPUOOPOB; 3aMMUCHIBATH OKA3AHUS
npuOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

- TPOBOJUTH MCCIEIOBAHHUE 3aBHUCHUMOCTU OJHOM (U3MYECKOM BENIMYMHBI OT JpYroil c
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILETOCs Tela OT
BPEMEHHU JIBUKECHHUS Teja; CUJIbl TPEHUs CKOJBXKEHUs OT Beca Tena, KayecTBa 0O0pabOTKU
MOBEPXHOCTEN T€lI M HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUJIOLIaJd CONPUKOCHOBEHUS TEN; CHIIbI
YIPYTrOoCTH OT YJUIMHEHUs MPY)KUHBI; BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOrpyKEHHOM yacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Teja, OT TJIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TEJO; YCIOBMH IUIaBaHMs Tell, YCIOBHM paBHOBECHs pbluara M OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOIO MCCIEOBAaHUs, COOMpAaTh YCTAHOBKY M BBINOJHATH
U3MEpeHus, cienys MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4YE€HHOMH
3aBUCUMOCTH (DM3MUYECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOMuI M TpaduKoB, IeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS;

- MPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIWYMH (IJIOTHOCTH BEIIECTBA KUAKOCTU U
TBEPAOrO TeENa; CUila TPEHUS CKOJIBKEHUS; JAABJIEHUWE BO3/yXa; BBITAJIKMBAIOIIAs CHIIA,
JeHCTBYIONIAsl HA MOTPYKEHHOE B )KUJIKOCTh TeJI0; KOA(P(GUIUEHT MOJIE3HOr0 AEUCTBUS MPOCTHIX
MEXaHU3MOB), CIeaysl NMPeIOKEHHOM WHCTPYKLMHU; MPU BBINOJHEHUH H3MEpEeHHH coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYEHUE HUCKOMOM BEJIMYUHBL;

- YKa3bIBaTh MPHUHLHUIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIatoIIMecs COCy bl, 0apOMeTp, pbluar, MOABMXKHBIN U HEMOJBUKHBIA OJIOK,
HaKJIOHHAs IJI0CKOCTH;

- XapakTepu30BaTh NMPUHIUIBI JEHCTBUS W3YYEHHBIX NMPHUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONoOpoll Ha MX OnucaHus (B TOM 4YHCIE: MOJUIMIIHMKH, YCTPOMCTBO BOJONPOBOJA,
TUIPABIMYECKU TIpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIOJb3Ys
3HaHUS O CBOWCTBax (U3MUECKUX SIBICHUH M HeoO0XoAuMble (U3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

- MIPUBOJUTH NMPUMEPHI / HAXOJUTh MUH(OPMAIMIO O MPUMEpax MPAKTUYECKOTO UCIOIb30BAHUS
(GU3UYEeCKUX 3HAHWU B MOBCEIHEBHOW JKM3HU MJIsi oOecredeHus: 0€30MacHOCTH Tpu oOparieHun
¢ nmpuOopamMH U TEXHUYECKMMHU YCTPOMCTBAMH, COXPaHEHHs 30POBbS U COOIIOAECHUS HOPM
JKOJIOTMYECKOT0 IIOBEJICHUS B OKPYKAIOILEH CPEXIE;



- coOIIOIaTh MpaBUIa TEXHUKH 0€30MMaCHOCTH TP paboTe ¢ TaO0paTOPHBIM 000PYI0OBAHUEM;
- OCYIIECTBIIATh OTOOP HCTOYHUKOB MH(OpMALINU B ceTH MIHTEpHET B COOTBETCTBHH C 3a/IaHHBIM
MOMCKOBBIM 3alIPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M MYTEM CpPaBHEHUS DPA3IUYHBIX
WUCTOYHUKOB BBIJCIATh HH(POPMAIUIO, KOTOpas SIBISICTCS MPOTHBOPEYMBOU HIIM MOXKET OBITh
HEJIOCTOBEPHOM;
- WCIIOJIb30BaTh TPH BHINIOJHEHUHM YYE€OHBIX 3aJaHU HAYYHO — TMOMYJSPHYIO IJUTEPATYpy
buznyecKkoro cojaepkaHus, CIPaBOYHBIE MaTepHallbl, pecypchl cetu HHTepHeT; BiageTh
npuéMaMHi KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus HH(DOpMAMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;
- CO3/1aBaTh COOCTBEHHBIC KpAaTKUE MUCHhMEHHBIC M YCTHBIE COOOINEHWsS Ha OCHOBE 2 — 3
MCTOYHUKOB MHGOpManuu (HU3NUECKOTO COJEpKaHUs, B TOM YHUCIe MyOJIUYHO AeNaTh KpaTKue
COOOINEHUsI O pe3ylbTaTaX NPOEKTOB WM Yy4YEOHBIX WCCIEAOBAHUI;, TPU 3TOM TPAMOTHO
MCIIOJIb30BaTh M3YYCHHBIH MOHSATUIHBINA ammapar Kypca (U3HUKH, COIMPOBOXKAATh BBICTYIICHUE
MPE3EHTALNEM;
- IPYU BBIMOJHEHUH YY€OHBIX IPOEKTOB U UCCIIEIOBAHUI pacipelesiTh 00sS3aHHOCTH B TPYIINE B
COOTBETCTBUHU C TIOCTaBICHHBIMU 3aJadyaMU, CJICAWTh 32 BBINIOJHCHWEM IUIaHA JICHCTBUH,
aJIeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJAJ B JEATEIBHOCTh TPYIIbI; BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAFOIIIHX.

Ilpeomemmnvie pezynrvmameul uzyuenusa Kypca puzuku 8 Knacca:

[IpenmeTHbIe pe3ynbTaThI JOJDKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHH:
- UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mephl MOJIEKYJI, TEIUIOBOE ABUKCHHE aTOMOB M MOJIEKYI,
arperaTtHble COCTOSHUSI BEIECTBA, KPUCTAUIMYECKHME U aMOp(dHbIE Tena, HACHIIIEHHbIH U
HEHACBIUICHHBIN I1ap, BIAXXHOCTb BO3[yXa; TEMIIEpaTypa, BHYTPEHHSS DSHEPIUs, TEILIOBOU
JIBUTaTelb; JJIEMEHTAPHBIA JJIEKTPUYECKUH 3apsll, JJIEKTPHUYECKOE II0J€, IPOBOAHUKHA U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;
- pa3n4ath sBJICHHUA (TEIJIOBOE paclIMpeHHe /ckaTue, Tersomnepeaaya, TeIoBoe paBHOBECHE,
CMa4yMBaHHE, KaWUIAPHBIE SBJICHUs, MCIApEHHE, KOHACHCAIMUs, IUIaBICHUE, KPUCTAUIM3aLus
(oTBepAeBaHuE), KHUIEHHE, Terjonepeaaya (TEIUIONPOBOJHOCTb, KOHBEKLHS, HW3Iy4YEHUE);
ANEKTPU3aLKsl TeJ, B3aUMOJEHUCTBHE 3apslOB, JECUCTBUSA JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aMMOJICHCTBHE MAarHUTOB, AEUCTBHE MArHUTHOTO MOJSI Ha MPOBOJAHUK C TOKOM)
II0 OINHCAaHMIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIMX JaHHOE
¢du3uueckoe sBICHUE;
- pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MYECKHX SIBICHUI B OKPYKAIOIIEM MHUpPE, B TOM
yucie GU3nYecKre BJICHHUS B IPUPOJE: OBEPXHOCTHOE HATSDKEHUE M KalWIISIPHBIE SBJICHUS B
IPUPOJIE, KPUCTALIbl B Ipupoje, ndnydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHue POChl, TYMaHa, HHEsl, CHera; JIEKTPUUYECKHUE SIBIIEHUS B aTMOc(]epe, 2IeKTpHUUECTBO
JKUBBIX OPraHM3MOB; MarHUTHOE MoJie 3eMid, Jpeld MOIHCOB, pOJib MArHUTHOTO IO JUIS
KHU3HU Ha 3emiie, MOJIIPHOE CUSTHUE; IPU 3TOM NEpeBOJUTH MPAKTUUYECKYIO 3aj7jauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA /IPU3HAKU (DU3HUECKUX SIBJICHMIA;
- XapakTepHu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHUS M IMPOLECCHI, MCIIOJIb3Ysl OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO — KHMHETHYECKOM TEOpUM CTPOEHHUS BEIIeCTBA, IPUHLHII
CYINEpIIO3UIMM ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma amns
ydacTka nenu, 3akoH JIxoyns — JIeHma, 3aKOH COXpaHEHUs JHEpPruM; IpU 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
- 00BACHATH (PU3MUECKHE IMPOLIECChl U CBOMCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE CHUTYyallHii
[IPAKTUKO — OPUEHTHUPOBAHHOI'O XapakTepa: BBIABIATH IPUYMHHO — CIIEICTBEHHBIC CBS3H,
CTPOUTHh OOBsICHEHHE U3 1 — 2 JOrM4ecKux LiaroB ¢ onopoil Ha 1 — 2 M3y4eHHBIX CBOWCTBA
(bu3nuecKux sBICHUH, GPU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
- pacro3HaBaTh MpoOOJEeMbl, KOTOPbIE MOXKHO PELIUTh MPH NOMOIIM (U3NYECKUX METOJIOB;
UCIIONIb3Ysl OIMCAaHUE MCCIIENOBAHUS, BBIACIATH IPOBEPSIEMOE IIPEAINOIOKEHUE, OLICHUBAThH
MIPaBUIIBHOCTh NOPSAJIKA POBEAEHUS NCCIEA0BAHMS, 1€JaTh BEIBOBL,



- pemath pacdy€THbIC 331a4k B 2 — 3 NeiCTBUA, MCIIOB3Ys 3aKOHBI U (POPMYJIBI, CBS3bIBAIOILINE
¢u3nueckue BeJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJaudl 3alMChIBaThb KPAaTKOE YCIOBHE,
BBISBJIATH HEJOCTATOK JI@HHBIX Ul PpELICHUs 3aJadyd, BBIOMpaThb 3aKOHBl M (HOpMyIIbl,
HeoOXoauMble UIsl €€ pelleHUs, NMPOBOJUTH Pacd€Tbl M CPAaBHMBATh IIOJYYEHHOE 3HAUEHUE
(Gu3M4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

- pacmo3HaBaTh NPOOJEMbI, KOTOPHIE MOXKHO PEIIMTH IMPH TOMOLIM (U3UYECKUX METOJIOB;
UCMONB3Yysl ONMCAHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLEHUBATh
IIPABUJIBHOCTb MOPsI/IKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOIbI;

- IPOBOJUTH OMNBITHI 110 HAOIIOAECHUIO (U3MUECKUX SBICHUH WM (PU3NYECKUX CBOMICTB Tel
(KanmuJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH [ABJICHUS BO3[yXa OT €ro o0bEéMa, TemIeparypsl;
CKOpOCTH IIpollecca OCTBbIBaHMS / HarpeBaHHs IpU M3JIy4eHMM OT LBeTa Hu3Iydaromen /
NOTJIOUIAIOIIEH IMOBEPXHOCTH; CKOPOCTh HCHApEHUs BOJbI OT TEMIIEpATyphbl JKUAKOCTH U
IUIOIAAN €€ MOBEPXHOCTH; AJIEKTPU3alUs TeJ W B3aUMOJICHCTBHE IEKTPHUUECKUX 3apsfoB;
B3aMMOJIEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlW3allis MarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuTOB; JEHCTBHSI MarHUTHOTO IOJISi HA IMPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMICTBa  3JEKTPOJABUIATENs  IOCTOSHHONO  TOKa):  (OpMyIUpoBaTb  MpPOBEPsSIEMbIE
HPEINONI0KEeHUs, COOUpaTh YCTAaHOBKY M3 MPEUIOKEHHOIO O0OpYAOBaHUS; OMMCHIBATH XOJ
OTIBITAa U JOPMYIIUPOBATH BHIBOJIBI,

- BBINOJHATH HPSMbIE M3MEPEHHsI TeMIIepaTypbl, OTHOCUTEIbHON BIAKHOCTH BO3YyXa, CHIIbI
TOKa, HANpPSKCHHWS C WCIOJIb30BAHWEM AaHAJOTOBBIX MPHOOPOB M JATYMKOB (PH3MUECKUX
BEJIMYMH; CPABHUBATH PE3yJIbTaThl U3MEPEHUH C YUETOM 3aJJaHHOI aOCOIIOTHOM MOTrPEeLIHOCTH;

- TPOBOJHUTH HCCIECIOBAHMWE 3aBHCUMOCTH OJHOW (U3UYECKON BEIWYMHBI OT JIPYroil ¢
UCIIOJIb30BAHUEM MPSMBIX HM3MEpPEHHH (3aBUCHUMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU IONEPEYHOr0 CEUEHUsl U YJEIbHOIO0 COIPOTUBIICHHS BELIECTBAa MPOBOJIHUKA;
CHJIBI TOKa, MIYLIEro uepe3 IPOBOJHUK, OT HANPSHKEHUS Ha HPOBOJHHKE; MCCIEI0BAHUE
IOCJIEOBATENIBHOTO W MApajuleIbHOTO  COEAMHEHUH  IPOBOJHHUKOB):  IUIAHUPOBAThH
UCCclieIoBaHue, COOMPATh YCTAHOBKY M BBIMOJIHATh U3MEPEHHUS, Cielys NPeaAsIoKEHHOMY IJIaHy,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCMMOCTH B BHUAE TaOMUI U TpaduKoB, JeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

- IPOBOAUTH KOCBEHHbIE U3MEPEHUS (GU3NYECKUX BEIUUMH (yAeabHas TEMJI0EMKOCTh BEILECTBA,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOoTa M MOIIHOCTh 3JIEKTPHUUYECKOrO0 TOKA): IUIAHUPOBATH
U3MEpEeHHs], COOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs NMPEAJIOKEHHON UHCTPYKLIUU, U
BBIUNCIIATh 3HAUEHNE BEIIMUNHBL,

- co0OI01aTh MpaBUiIa TEXHUKU O€30M1acCHOCTH MpH paboTe ¢ 1ab0paToOpHbIM 000PYI0BaHHUEM;

- XapaKTepHU30BaTh MPUHIMIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C
OMopol Ha MX ONHMCAHMA (B TOM YHUCIE: CHCTEMa OTOIJIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK HIIEKTPUUECKOW SHEPTHH, 3JIEKTPOOCBETUTENbHbIE
npuOOpbI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (TPUMEpPBI), BIEKTPUUECKUE MPEIOXPaHUTENH;
AJIEKTPOMArHuT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MCIONb3ys 3HAHHUA O CBOMCTBax
busznyecKux sIBICHUN U HEOOXOAUMbIE PU3NUYECKHe 3aKOHOMEPHOCTH;

- pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA UM M3MEPHUTEIbHbIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEpPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CTOPAHHUS, IEKTPOCKOI, PEOCTAT); COCTABIATh CXEMBI DJIEKTPUUYECKHUX
Lenel ¢ MOCIe0BATEIbHBIM U MapalIeIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyas YCIOBHbBIE
0003HaUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIETIeH;

- IPUBOAUTH MPUMEPHI / HAXOAUTh WH(OPMALIUIO O MPUMEPAX MPAKTUUYECKOTO HUCIIOJIb30BAHUS
(bu3nUecKrx 3HaHUH B MOBCETHEBHOMN KM3HU 11 00ecrieyeHns 0e30MMacHOCTH P 0OpallieHHH ¢
npubopaMyd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0POBbsI U COOJIOJEHUS HOPM
HKOJIOTUYECKOT0 MOBEIEHHS B OKPYKAIOLIEH CPELE;

- OCYILECTBJIATH MOUCK MH(OpManMu (U3NYECKOro cojepkaHusi B ceTh VHTepHeT, Ha OCHOBE
UMEIOUINXCA 3HAHUW W NYTEM CpaBHEHHUS JOIOJIHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
MH(POPMALINIO, KOTOPasi SBJIAETCS IPOTUBOPEUNBOM MM MOKET OBITh HEJOCTOBEPHOM;



- HCIIOJIb30BaTh MPH BBHINOJHEHUHM YYEOHBIX 3aJaHU HAYyYHO — MOMYJSAPHYIO JUTEPATypy
(U3HYECKOTO COJCpIKAHMSI, CIPABOYHBIE MaTepHallbl, pecypchl cetu VHTEpHeT; BIalETh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOMN
CHCTEMBI B APYTYIO;
- CO3/1aBaTh COOCTBEHHbBIC MUCbMEHHBIE U KpaTKHUE YCTHBIE cOoOIIeH s, 000011as nHdopMaInio
U3 HECKOJBKUX MUCTOYHHKOB (PU3MUYECKOTO COJEPKaHUsS, B TOM YHCIE MyOINMYHO MPEICTABIATH
pe3ynbTaThl MPOEKTHOM WM MCCIEIOBAaTEIbCKOM JESATENIBHOCTU; IPU 3TOM TIPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHSATUIHBINA ammapar Kypca (U3UKH, COIMPOBOXKIATh BBICTYILICHUE
MpE3EHTaLNECH;
- TIPY BBIMIOJTHEHUN YYEOHBIX TIPOEKTOB U MCCIEAOBAHUN (PUBNUYECKUX MPOIECCOB PACIIPEACTATh
00513aHHOCTH B IPYIIE B COOTBETCTBHH C IOCTABICHHBIMU 33/1a4aMH, CIICIUTH 32 BBIITOJIHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
JEATEIbHOCTh TPYIIbl; BBICTPaUBaTh KOMMYHHMKAaTHBHOE  B3aUMOJEWCTBUE, MPOSBIIASL
TOTOBHOCTh pa3peiiaTh KOHQIUKTHL.

Ilpeomemnvie pezynromamul uzyuenus Kypca guzuxu 9 knacca:

[IpenMeTHBIC Pe3yIbTaThI JOHKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0yUAIOITUXCS YMCHHIA:
- HUCIIOJNIB30BaTh TIOHATHS: CHCTeMa OTCY€Ta, MaTepHalibHas TOYKa, TPACKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHHUYECKOTO JIBIDKEHUS, nedopMarus (ympyras, IuiacTudeckas), TpeHue,
HEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH; LEHTP TsHKEeCTH; abCONIIOTHO
TBEPJI0€ TEJIO, LICHTP TSHKECTU TBEPAOTO Tella, PABHOBECHE; MEXaHUYECKHE KOJIEOAHUS U BOJIHBI,
3BYK, MH(PA3BYK U YJIbTPA3BYK; 3JIEKTPOMATHUTHBIC BOJHBI, [IKaja 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U TATBHO30PKOCTh, CIIEKTPHI UCITYCKAHUS M TIOTJIONICHHUS;, alb(da -, 6era - u
raMmma — U3J1y4eHHsl, U30TOIbl, sAepHas SJHEPTeTUKA;
- pa3nuyarh sBJICHHUS (PaBHOMEPHOE ¥ HEPAaBHOMEPHOE MPSMOJIMHEMHOE JBUXKCHHE,
PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE [BUWXKEHHE, CBOOOJHOE TaJCHHE Tel, pPaBHOMEPHOE
IBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE MABWKEHHE, KoJebaTeabHOe
JIBIDKCHHUE (3aTyXawIllMe U BBIHYXKJCHHbIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTPaXEHUE 3BYKA, DJJIEKTPOMAarHWTHas WHAYKLUHS, TPSAMOJIUHEHHOE paclpOCTpaHEHHUE,
OTpa)KE€HUE U TPEJIOMIIEHHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PaslioKeHHE Oeoro
CBETa B CHEKTP M CJIOKEHHE CHEKTPAJIbHBIX I[BETOB, €CTECTBEHHAas pPaauOaKTUBHOCTb,
BO3HUKHOBEHUE JTMHEHYATOTO CTIIEKTpa U3yUEHHs) TI0 OMHCAHUIO WX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3UIECKOE SBIICHHE;
- pacro3HaBaTh MPOSBICHHE M3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHpE (B TOM
yrcne (u3NUecKue SBICHUS B MPHUPOJE: MPHIMBBI U OTIUBBI, NBUXKeHHE MiuaHeT CoMHEYHON
CHUCTEMBI, PEAKTUBHOE JBW)XCHHE J>KUBBIX OPraHU3MOB, BOCHPHUSITHE 3BYKOB >KUBOTHBIMHU,
3€MJIETPSACEHHE, CEHCMUYECKHUE BOJIHBI, IIyHaMH, 3XO, LBETa TEJ, ONTUYECKHE SIBIICHUS B
npupojie, OHOIOTUYECKOe JEHCTBUE BHAMMOTO, YIbTPA(pUOIETOBOIO U PEHTIEHOBCKOTO
U3ITy4eHUH; €CTeCTBEHHBIM paJMOAKTUBHBIM (OH, KOCMHUYECKHE Iy4d, pPaJAHMOAKTUBHOE
W3JIyYCHHE TPUPOIHBIX MHHEPAJIOB; JEUCTBHE PAJAMOAKTUBHBIX W3JyYCHUM HA OpraHu3M
YeNoBeKa), MPH ATOM MEePEBOAUTH MPAKTHUECKYIO 337a4y B YU4EOHYIO, BBIJCIATh CYIIICCTBCHHbBIE
CBOICTBa / MpU3HAKU (PU3NUECKUX SBICHHI;
- ONHCHIBATh H3YYCHHBIE CBOWCTBA Ten W (PU3WYECKHE SIBICHUS, HCIONB3YS (pu3mveckue
BEITMYUHBI (CPETHSS 1 MTHOBEHHAs CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBIDKCHHUH, YCKOPEHHE,
nepeMelieHne, MyTh, YIIoBas CKOPOCTb, CHJIa TPEHUs, CUjla YIPYrOCTH, CHJIa TSXKECTH,
YCKOpPEHHE CBOOOJHOTO TAaJCHHS, BEC Tella, UMITYJIbC Tella, WMITYJIbC CHJIbI, MEXaHUYeCKas
paboTa MU MOIIHOCTH, MOTEHIMATbHAS DHEPTUS TeNa, MOIHSATOTO HaJ TOBEPXHOCTHIO 3eMIIH,
MOTEHITMAIbHAS DHEPIHsS CXKATOW NPYXKUHBI, KUHETHYECKas JHEPTHsl, TMOJIHAs MEXaHUYecKas
DHEprusi, MEPUoJ M YacToTa KoNeOaHWii, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, TOKAa3aTellb MPEIOMJICHUS CpEeJbl); MPH OMUCAHWU TPABHWIHHO TPAKTOBATH
(bu3MYECKU CMBICT UCTIONB3YEMBIX BEIHUYWH, 0003HAUYCHUS U €IUHUIIBI (DU3HMUECKUX BEIHYHH,
HaxoJUTh (OPMYIIBI, CBSI3BIBAIOIINE AAHHYIO (DU3UYECKYIO BEIHMYUHY C JAPYTUMH BEIUYHMHAMH,
CTPOUTH TpapUKU U3YUYCHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEIHYNH;



- XapakTepu3oBaTh CBOMCTBa Tel, (PU3MUYECKHE SIBICHHUS U IPOLECCH, MCIOJb3Ys 3aKOH
COXpaHEHHs YHEPIHH, 3aKOH BCEMHPHOTO TATOTECHUS, MPUHIMII CYHNEPHO3UIMUA CHJI, TPUHIIUI
oTHocuTenbHOCTH [anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs HUMIYJIbCa, 3aKOHbI
OTpPaKEHHsI U TPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHs 3apsSA0BOTO W MACCOBOTO YUCEN IPH
AJICPHBIX peakUUsaX; IPU ITOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIUCHIBATh €ro
MaTeMaTHYECKOE BbIPAXKECHNUE;

- OOBACHATH (hpU3HMYECKHE IPOLIECChl U CBOWCTBA T€J, B TOM YMCJIE€ U B KOHTEKCTE CUTyalUi
IOPAaKTUKO — OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO — CIEJCTBEHHBIC CBS3H,
CTPOUTHh OOBSICHEHHWE W3 2 — 3 JIOTMYECKHMX IIaroB ¢ OMopoi Ha 2 — 3 M3YYCHHBIX CBOHCTBA
bu3nUecKux SBICHUH, GPU3NICCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

- pemath pacu€THble 3a7aud (ONMHUpAIOLIMEcs Ha CUCTEMY U3 2 — 3 ypaBHEHMI), MCIOJIb3YS
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PHU3UUECKUE BETMUYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4u
3allUCBIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTAIOLINE WM M30BITOYHBIE JaHHBIE, BEIOMPATH
3aKOHBI W (OPMYJbI, HEOOXOAWMBIC JJISi pEIICHUs, IMPOBOAUTH pacuéThl M OIICHUBATh
PEATMCTUYHOCTD MOJYYEHHOT O 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

- pacmo3HaBaTh NPOOJEMBI, KOTOPhIE MOXXHO PEHIMTH IMPH TOMOLIM (U3UYECKUX METOJIOB,;
UCTONB3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS WCCICAOBAaHUS, JeNaTh BBIBOABI, WHTEPIPETHPOBATH
pe3yibTaThl HAOIIOACHUHN U ONBITOB;

- TPOBOJUTH OIBITHI MO HAOIIOACHUIO (U3MUECKUX SBICHUH WM (U3NYECKUX CBOWCTB TeEl
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXPaHEHHs SHEPruM; 3aBHUCUMOCTH Iepuoja
KOJICOAHUH TPYKUHHOTO MAasgTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBHCUMOCTH OT
aMIUTUTYABI MaJIbIX KoJieOaHUil; MpsMOIMHENHOE pacIpOCTpaHEHUE CBETa, pasjiokKeHue 0eaoro
CBETa B CIEKTP; M3yYCHHE CBOWCTB M300pa)KCHHUS B IIOCKOM 3epKajie U CBOMCTB M300pakeHUs
npeaMera B cobuparolei JinH3e; HaOIroAeHUe CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB U3JIyYCHHUS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HAOOpa 000PyIOBaHUS; OIMCHIBATH X0
OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

- TIPOBOJUTHh MPHU HEOOXOJMMOCTH CEPHUIO TPSMBIX W3MEPEHUH, ONpeneisisi CpeHee 3HAUCHHE
u3MepseMoil BeTMUuHBI ((POKYCHOE paccTossHHE coOuparolieil JUH3bI); 000CHOBBIBATH BHIOOP
croco0a u3MepeHust / H3MEPUTEIHLHOTO MpUoopa;

- IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C HMCIOJIb30BAaHHEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JBIDKEHHH 03 HadallbHOU
CKOpOCTH; IIepro/ia KojeOaH! MaTeMaTH4ecKoro MasiTHUKa OT JUIMHBI HUTH; 3aBUCUMOCTH yriia
OTpaKEHHs] OT yIVIa TaJCHUs): IUIAHWPOBAaTh HCCIEIOBAaHUE, CaMOCTOSATEIBHO COOMpPaTh
YCTAHOBKY, (PMKCHPOBATh PE3yNbTaThl MOTYYEHHONW 3aBUCUMOCTH (PU3UUECKUX BEIMYUH B BUJE
TaOJHI U TPaQHKOB, AETaTh BBHIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

- MPOBOANUTH KOCBEHHbIE M3MEpEHHs (PU3UUYECKUX BEIUYMH (CPeAHsAs CKOPOCTb M YCKOpEHHE
TeJa PU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MaICHUS, )KECTKOCTD MPYKHUHBI,
KO3(QUIUEHT TPEeHHUs] CKOJIbKEHMs, MEXaHWdyecKas pabdoTa M MOIIHOCTb, YacTOTa M MEpUOJ
KOJICOAHWH MaTeMaTHYeCKOTO W TPYXHHHOTO MAasTHUKOB, ONTHYECKas CHJIa CcoOHMparomieit
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh HU3MEPEHUs; COOMPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY W BBITIOJTHATH H3MEPEHHSI, CIIEYs IPEUI0KEHHONH HHCTPYKIIMH; BBIYHCIISTH 3HAUYCHHE
BEJIMYMHBI M aHAJIM3MPOBATH MOJYYECHHBIE PE3yJbTaThl C YYETOM 3aJaHHOH MOTrpPEIIHOCTH
WU3MEPEHHUI;

- pa3nuyaTh OCHOBHBIE MPHU3HAKH M3YYEHHBIX (U3MUYECKUX MOJEJeH: MaTepuaibHas TOYKa,
a0COIIIOTHO TBEPIIOE TEJIO, TOUCYHBIN HCTOUYHUK CBETA, JIYY, TOHKAs JIMH3A, IJTaHETapHAsT MOJIEITh
aToMma, HyKJIOHHasi MOJIeJIb aTOMHOTO $1/1pa;

- XapaKTepHU30BaTh TMPUHIIMITEI JEHCTBHS HM3YYECHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOHCTB C
OMopoil Ha MX omucaHus (B TOM YHUCIE: CHUJAOMETP, JATUUKHU TOJO0XKEHHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, O3XOJIOT, OYKH, IepUCKoIl, (oToammapar, ONTHYECKAE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O CBOMCTBAax (pU3MUYECKHX
SIBJICHUH ¥ HEOOXO0IMMBbIe (PU3HYECKUE 3aKOHOMEPHOCTH;



- coOIIOIaTh MPaBUIIa TEXHUKH 0€30MMaCHOCTH TIPH paboTe C 1abopaTOPHBIM 000PYI0BAHKEM;
- HCIIOJIb30BAThb CXCMbl M CXCMATHUUYCCKHUC PUCYHKHW HUIYYCHHBIX TCXHUYCCKHUX YCTpOfICTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOTMYECKHMX MPOLECCOB IMPH pPELICHHUH Yy4yeOHO —
NPAaKTUYECKHUX 3a]1a4; ONTHYECKUE CXEMBbI /Ul TIOCTPOCHUS H300paXEHNUH B TUIOCKOM 3€pKale
coOuparole J1H3E;
- MIPUBOJIUTH NMPUMEPHI / HAXOJUTHh MH(GOPMAIMIO O MPUMEpaxX MPAKTUYECKOTO UCIOIb30BAHUS
¢busznyecKkux 3HAHWM B MOBCEIHEBHOM XU3HU N7 oOecriedeHust 6€30MacHOCTH MpU O0paleHUH
C mpubopaMu M TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHS 3J0POBbSI U COOJIOJCHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY>KaIOILeH cpeie;
- OCYWIECTBIISITh TMOUCK HH(pOpManu (U3NIECKOTO conaepkaHuss B cetu HHTepHer,
CaMOCTOSITENIbHO  (OpPMYJHpPYS  TOUCKOBBIM  3ampoc, HAXOAWTh MYTH  ONpeAesieHUs
JIOCTOBEPHOCTH IMOTYYCHHON MH(OPMAIH HA OCHOBE MMEIOIIUXCS 3HAHWHA U JIOTOJHUTEIBHBIX
HCTOYHUKOB;
- WCMOJB30BaTh TNPH BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAydyHO — TMOMYJSAPHYIO JIUTEPATypy
dbuznyeckoro coaep)kaHus, CIpPaBOYHbIE MaTepHallbl, pecypchl ceTu VHTepHeT; BlaneTh
npuéMamMu KOHCHIEKTHPOBAaHUSI TEKCTa, MpeoOpazoBaHus WHGOpMAIMKA W3 OJHOW 3HAKOBOMH
CUCTEMBI B IPYTYIO;
- CO31aBaThb CO6CTB€HHI>I€ IMUCbMCHHBIC W YCTHBLIC COO6HI€HI/I$I Ha OCHOBC I/IH(i)OpMaIII/II/I u3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJCpKaHUsl, MyOIMYHO MPEICTABIATh PE3yIbTaThl
HpOGKTHOf/’I nJIn HCCHGILOBaTeHLCKOﬁ ACATCIIBHOCTU, IIPpU 3TOM TI'PaMOTHO HMCII0JIB30BAaTh
M3YYEHHBII MOHATUIHBIN anmapaTt u3y4aemoro pasjesia (U3HKH U COMPOBOXK/IATH BBICTYIIJICHHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

Buvinycknuk ocHO6HOI WIKOIbL HAYYUMCA:

- coOuro1aTh npaBuia O€30MaCHOCTH M OXPaHbI TPyAA NpU padoTe ¢ y4eOHBIM U J1a00paTOPHBIM
000pyI0BaHUEM;

- IOHUMATh CMBICT OCHOBHBIX (PU3MYECKUX TEPMHHOB: (pu3nueckoe Teno, Gu3ndeckoe sBjIeHuE,
¢bu3nueckas BeIMUNHA, €IUHULBI U3MEPEHUS;

- pacmo3HaBaTh NPOOJEMbI, KOTOPblE MOXXHO PELIMTh MPH HNOMOIIM (U3NYECKUX METOOB;
AQHAJIM3UPOBATH OTJENbHBIE 3TAIbI MPOBEACHUS UCCIEI0BAHUN U HHTEPIIPETUPOBATH PE3YIbTAThI
HaOJI0ICHUH U OIIBITOB;

- CTaBUTb OMbITHI MO MCCIEA0BAHUIO (PU3NYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Ten 0e3
UCIIOJIb30BAaHUSl NPSMBIX HU3MEPEHUil; Mpu 3ToM (GOopMyIMpOBaTh MpobiemMy/3agady ydeOHOro
AKCIIEPUMEHTA; COOMpaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO O0OpYyIOBaHUS; MPOBOIAUTH OMBIT U
(bopMynHUpOBaTh BHIBOJIBI.

Ipumeuanue. Ilpu npoBeeHNN HCCIEA0BaHUS PU3NYECKUX SBICHUM N3MEPUTEIbHBIE PUOOPHI
UCTONB3YIOTCSl JIMIIb KaK JaTYUKH U3MEpeHus (U3MYeCKMX BEIMYMH. 3alucu TNOKa3aHWU
HPSIMBIX U3MEPEHUI B ATOM Clly4ae He TpeOyercs.

- IOHUMATh POJIb SKCIIEPUMEHTA B TIOJIYYEHUH Hay4YHOU HH(POPMALINY;

- IPOBOJUTH NMPSAMbIE U3MEpPEHUs (PU3MUECKUX BEIUYUH: BPEMsI, pacCTOSHUE, Macca Tela, 00beM,
cuila, TeMmIeparypa, arMoc(epHoe JaBieHUE, BIAKHOCTh BO3/yXa, HANpsHKEHHE, CUila TOKa,
panuanvoHHbIl (OH (C HCHOJIB30BAaHUEM JIO3UMETpPA); MPHU 3TOM BBIOMPATH ONTUMAIbHBIN
Croco0 U3MepeHHsl U UCII0JIb30BaTh MPOCTEHIIINE METOABI OLEHKH MOTPEIIHOCTEH H3MEpEHUH.
Ilpumeuanue. Jlwobas ydeOHas mnporpaMma JOJDKHA OO€CIIeUMBaTh OBJIAJCHUE TPSIMBIMHU
U3MEPEHUSIMH BCEX MEPEUNCICHHBIX (PU3UUYECKUX BETHYHUH.

- MIPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH C HCIIOJIb30BAHUEM IPSIMBIX
U3MEPEHUI: NpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pPE3yJbTAThl MOJY4YECHHOH
3aBUCUMOCTH (PHU3MYECKHX BEIMYMH B BHAE TaOnul © TpaduKOB, JeiaTb BBIBOJABI IO
pe3yJpTaTaM MCCIIEI0BaHNus;

- TMPOBOJUTH KOCBEHHBIE H3MEPEHMs] (PU3NYECKUX BEIUYMH: INPH BBINOJHEHUH HU3MEPEHHM
coOMpaTh SKCIEPUMEHTATIBHYIO YCTaHOBKY, CIEIys NpPEJIOKEHHONW HHCTPYKIUH, BBIYUCIATH
3HaYeHHE BEJIMYMHBI U aHAJIU3UPOBATH MOJTyYEHHBIE PE3YIbTAThl C YUETOM 33JaHHON TOYHOCTHU
U3MEPEHU;



- AQHAJINW3UPOBATh CHUTYallUM NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, Y3HAaBaTh B HHUX
OpPOSIBIICHUE M3YYCHHBIX (U3UYECKUX SABICHUNA WJIM 3aKOHOMEPHOCTEH H IMPHUMEHSTh
UMEIOLIUECs 3HAaHUS 7Sl UX 00BSCHEHUS;
- MOHUMATh MPHUHIIMIBI ICHCTBUS MAIIWH, TPUOOPOB M TEXHHUYECKUX YCTPOUCTB, YCIOBUS UX
0€30MacHOro UCMOJIb30BaHMS B IIOBCEHEBHOM KU3HU;
- WCIOJIb30BaTh IPH BBINOJHEHUM YYEOHBIX 3aJad HAYYHO-TIOMYISAPHYIO JIUTEpaTypy o
buznyecKuX SIBICHUSAX, CIIPABOYHbIE MaTepUabl, pecypchl IHTepHeT.

Buvinycknuk noiyuum 603M0MCHOCHb HAYUUMbBCA:

- OCO3HaBaTh IIEHHOCTh HAyYHBIX HCCIICIOBAHUMN, POJIb (DU3UKH B PACIIUPEHUHN MPEACTABICHUI
00 OKpYy’KarolieM MUPE U €€ BKJIaJ1 B YIyUIIEHUE KaueCTBA KU3HHU;
- HCIIOJb30BaTh IPUEMBI IOCTPOCHHS (U3MUECKUX MOJENeH, IMOUCKa W (HOPMYIUPOBKHU
JIOKA3aTeJIbCTB BBIABUHYTHIX THIIOTE3 M TEOPETUYECKHX BBIBOJIOB HA OCHOBE SMIIUPUYECKHU
YCTaHOBJICHHBIX (DaKTOB;
- CpaBHMBATh TOYHOCTh M3MEPCHHS (PU3MYECKHX BEIMYUH 1O BEIMYMHE MX OTHOCHTEIHHOU
MOTPEIIHOCTH TIPU MPOBEACHUHU NMPSAMBIX U3MEPEHUI;
- CaMOCTOSITEIFHO TIPOBOJIUTH KOCBEHHBIC U3MEPEHUS M MCCICAOBAaHUS (DU3MYCCKUX BEJIMYUH C
HCITOJIb30BAaHUEM Pa3JIMYHBIX CIIOCOOOB M3MEPEHUS (U3MYECKUX BEIMYHMH, BHIOUpATh CPEACTBA
U3MEpPEHHUS C Y4eTOM HEOOXOAMMON TOYHOCTH HW3MEpEHUH, 0OOCHOBBIBATH BBHIOOP cIlOcO0a
U3MEpPEHMs], AaJCKBATHOIO TIOCTABICHHOW 3ajade, MPOBOAUTh OLEHKY JOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTATOB;
- BOCIIPUHUMATh UH(POPMAIUIO PU3NIECKOTO COJEPKAaHUS B HAYYHO-TIOMYJISIPHOM JUTEepaType U
CpelcTBaX MacCOBOM MH(pOPMAIMM, KPUTHUUYECKH OLICHUBATh TMOJYYCHHYIO HH(GOpPMAIIHIO,
aHAIM3HUPYS €€ Co/Iep KaHKe U JaHHbIE 00 HCTOYHHUKE MH(DOpMAaIINH;
- co37aBaTh COOCTBCHHBIC NMHUCHMCHHBIC M YCTHBIC COOOIICHUS O (DPU3MYECKHX SBICHHSIX Ha
OCHOBE HECKOJBKMX HCTOYHHKOB HMH(OpMAalMU, COMPOBOXKAATh BHICTYIUICHHWE MpPE3CHTAlUEH,
YUUTHIBasi 0COOCHHOCTH ayIUTOPUU CBEPCTHUKOB.

Mexanuueckue aenenusn. Beinycknuk nayyumcs:
- pacrio3HaBaTh MEXaHUYECKHUE SBIICHUS U OOBACHATH Ha OCHOBE UMEIOIINXCS 3HAHUN OCHOBHBIE
CBOICTBA WJIM YCJIOBUS MPOTEKAHUS ATUX SBJICHUI: paBHOMEPHOE U HEPABHOMEPHOE JIBUKEHHUE,
PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSIMOJMHENHOE  JIBHXKEHHE, OTHOCHUTEIIbHOCTh
MEXaHUYECKOTO JBUKEHUS, CBOOOHOE TaJIeHHUE TEJ, PABHOMEPHOE JIBMKEHUE IO OKPYKHOCTH,
VHEpLMS, B3aUMOJICMCTBUE TEJl, PEAKTUBHOE JBWKECHUE, Iepeiada JaBJICHUs TBEPABIMUA TEIAMH,
KUJKOCTSAMHU M Ta3zaMu, atMoc(epHOe IaBjeHUE, TJIaBaHWE TeJl, PaBHOBECHE TBEP/ABIX Te,
UMEIOIINX 3aKperyIeHHYI0 OCh BpallleHUs, KoledaTenbHOe [BIIKEHHE, PE30HAHC, BOJHOBOE
JBUXKEHHE (3BYK);
- OINKCHIBaTh M3YyUYEHHBIE CBOWCTBAa TEJI W MEXaHMUYECKUE SIBIICHUS, WCHONB3Ys (pusmdeckue
BEIIMYUHBI: TyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, MEpHoJ OOpalleHHs, macca Telna,
TUIOTHOCTD BEIIECTBA, CHJIA (CHJjla TSDKECTH, CUIa YIIPYTOCTH, CUJIa TPEHUSs), AaBlIeHUE, UMITYIIbC
Tena, KHHETUYECKas YHEPTUs, MOTCHIMAIbHAs SHEPrusi, MEXaHUuecKas paboTa, MeXxaHUYecKas
motHocTh, KIIJ] mpu coBepinennu paboOThl C HCIONB30BAHHEM IPOCTOTO MEXaHU3Ma, CHUIIa
TPEHUs, aMIUIUTYAa, TEPHOJl M YacToTa KoJieOaHWW, JJIMHA BOJHBI W CKOPOCTh €€
pacmipocTpaHEHUs; MPU OMUCAHUH MPABWIBHO TPAKTOBATh (DU3MUECKHUN CMBICT HCIOIB3YEMBIX
BEITMYNH, UX 0003HAUCHUS M €AUHUIIBI U3MEPEHUs, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO
(bU3UYECKYIO BEIMYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIISATH 3HaYCHHE (PU3NUECKON BEITMUUHBI,
- aHAJM3MPOBATh CBOMCTBA TEJI, MEXaHHMYECKHUE SIBJICHHUS W TPOIIECCHI, UCTIONB3Ys (PU3HUECKUE
3aKOHBI: 3aKOH COXPAaHEHUs DHEPrUHU, 3aKOH BCEMUPHOTO TATOTEHUs, MPUHLMUI CYNEPIO3ULIMU
cun (HaxoxaeHue paBHojencTByromen cuibl), I, I u Il 3akonbr HetoTOHA, 3aK0H cOXpaHEHUS
uMIynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna; NMpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOe BEIPAKCHHE;
- paznuYaTh OCHOBHBIC TMPHU3HAKH HM3YyYEHHBIX (U3MUECKUX MOJENeil: mMaTepuanbHas TOYKa,
MHEpLHaIbHAsA CUCTEMA OTCYETA;



- pemaTh 3ajayd, UCHOJIb3yd (PU3MUECKUE 3aKOHBI (3aKOH COXPAaHEHMsI SHEPrHM, 3aKOH
BCEMHUPHOI'O TATrOTeHUs, npuHUun cyneprnosumuu cwi, I, II m III 3akonsl HeroToHa, 3akoH
COXpaHeHMsI HMIyjibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (Gopmyisl,
CBSI3bIBaIOIME (DU3MUYECKHE BEIWYHMHBI (IyTh, CKOPOCTh, YCKOpEHHE, Macca Tejia, IJIOTHOCTh
BEUICCTBA, CUJA, JABJICHHUE, UMITYJIbC TElld, KUMHETUYECKasl YHEPrusi, MOTEHUUAIbHAs JHEPrus,
MexaHu4deckass pabota, mMexaHuueckas MomHocTh, KIIJ[ mpocroro mexanuszma, cuiia TPEHHS
CKOJIBXKEHUs, KO3 (PULMEHT TpeHus, aMIIUTY1a, IIEPUOJ M YaCTOTa KOJeOaHU, JUIMHA BOJIHBI U
CKOPOCTb €€ pAacCIpOCTPAHEHHUs): Ha OCHOBE aHajIM3a YCIOBHUS 33JauM 3alUCBIBATh KpPaTKOE
yCIOBHE, BBIIEIATh (U3UYECKHUE BEIMYUHBI, 3aKOHBI U (QOPMYJIbI, HEOOXOAMMBIE Ul €€
pelIeHHs, TPOBOAUTH PACcUEThl U OI[CHUBATH PEAbHOCTH MOJYYEHHOTO 3HA4YeHUs (pusmueckont
BEJIMYMHBI.

Buvinycknuk noyuum 603M0MCHOCHb HAYUUMbCA:
- MCII0JIb30BaTh 3HAHUSA O MEXAHMUYECKUX SBJICHHUSX B ITOBCEIHEBHOM XM3HM Ul oOecredyeHus
0€30MacHOCTH TIpHU OOpAIIEHUU C MPUOOPAMH U TEXHHYECKUMHU YCTPOUCTBAMHU, JJII COXPaHEHUS
3JI0POBbsI U COOJIIOZCHUS HOPM SKOJIOTHUECKOTO MOBEACHMS B OKpY’Karollel cpese; NPUBOAUTh
IPUMEpPBI MPAKTUYECKOTO HCIONB30BaHUA (PU3MUYECKHX 3HAHUH O MEXaHUYECKUX SIBICHUSIX U
(Gu3nUecKux 3aKOHAaX; HPUMEPbl HCIOJIb30BAHUS BO300HOBISAEMBIX HCTOUYHUKOB HHEPIUHU;
DKOJIOTUYECKUX IOCIIEICTBUNA UCCIEN0BAHUSA KOCMUYECKOIO IIPOCTPAHCTB;
- paszauuaTh I'paHULbl IPUMEHMMOCTH (U3MUECKUX 3aKOHOB, IIOHMMAaTh BCEOOLIMI XapakTep
(yHIaMEHTaJIbHbIX 3aKOHOB (3aKOH COXpPAHEHHsS MEXaHMYECKOH SHEpruM, 3aKOH COXpPaHEHUs
UMITYJIbCA, 3aKOH BCEMUPHOI'O TATOTEHHUS1) U OTPAaHUUYEHHOCTh UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u 1ip.);
- HaXO/JUTh a/IEKBATHYIO MIPEUIOKEHHON 3a7aue (pU3MUECKYI0 MOJIeNb, pa3peliaTh NpolieMy Kak
Ha OCHOBE MMEIOIUXCS 3HAHUM MO MEXaHHKE C MCIOJIb30BAHHEM MaTeMaTHYECKOIo arapara,
TaK U IIPYU MOMOIIY METOAOB OLICHKHU.

Tennogvie aénenusn. Boinycknuk nayuumeces:
- pacmo3HaBaTh TEIUIOBBbIE SBJICHHUS U OOBACHATH Ha 0aze MMEIOUIMXCS 3HAHUM OCHOBHBIE
CBOICTBa WJIM YCJIOBUS NPOTEKAHUS STUX sBICHUU: nuddy3us, usmMeHeHue odbema Ten MNpu
HarpeBaHuu (OXJIAXJICHUM), OOJbIIas CKUMAEMOCTh I'a30B, Majlas CKMMAEMOCTh KHUJIKOCTEH U
TBEPABIX TEJ; TEIUIOBOE PAaBHOBECHE, UCIIAPEHUE, KOHJCHCALUs, IUIaBICHUE, KPUCTAIIIN3ALINS,
KUTIEHHE, BJIAXKHOCTh BO3JlyXa, pa3IMYHbIE CIIOCOOBI Teruionepeaayn (TemIONpPOBOJHOCTD,
KOHBEKIIMSI, M3JIYy4€HME), arperarHble COCTOSIHHS BEIIECTBA, IOIJIOIIEHWE DSHEPIUU IpuU
VCIIApPEHNN JKUIKOCTH W BBIJCICHHUE €€ NpPU KOHJEHCAlMM Iapa, 3aBUCHUMOCTb TEMIIEPATypbI
KUIIEHUS OT JaBJICHUS;
- ONMCHIBATh U3YYCHHBIE CBOMCTBA TEJ U TEIIOBBIE SIBIICHUS, UCTIOIb3Ys (PU3MUYECKHE BETUYUHBI:
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPIUsl, TEMIIEpATypa, yAeIbHas TEMIOEMKOCTh BEIECTBa,
ylenbHas TEIUIOTa IUIABJIEHUS, yJelbHAs TeIUIoTa MapooOpa3oBaHusi, yJelbHas TeIuloTa
CrOpaHMsl TOIINBA, KOA(G(ULUEHT MOJIE3HOTO JIEHCTBUS TEIJIOBOIO JBHUraTelis; IpU ONHCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJB3YeMbIX BEJIUYMH, MX OO0O3HAUYeHUs u
€MHUIIBI U3MEPEHMsI, HaXOIUTh (OPMYJIbl, CBA3BIBAIOIINE AAHHYIO (DU3HUECKYIO0 BEJIHMYHUHY C
JPYTUMH BEJTMUYMHAMM, BEIYUCIATH 3HaUCHHE (PU3NUECKOI BETUUNHBL;
- pa3ianyaTh OCHOBHBIE MTPU3HAKU M3YUYEHHBIX (PU3HMUECKUX MOJIEIEeH CTPOEHUS Ta30B, KHUIAKOCTEN
Y TBEPJBIX TEII;
- TPUBOIUTH NPUMEPHI TMPAKTUYECKOTO HCMHOIb30BAaHUS (DU3MUECKUX 3HAHUM O TEIJIOBBIX
ABJICHUSX;
- pemiaTh 3a/a4yM, UCTONb3ys 3aKOH COXPaHEHUS PHEPrHH B TEIUIOBBIX Ipolieccax U (HOpMyIbl,
CBsI3bIBalOIME (U3MYECKHE BEIUYMHBI (KOJIMYECTBO TEIJIOTHL, TEMIeparypa, yJelbHas
TEIJIOEMKOCTh BEIIECTBA, y/eIbHas TEIUIOTa IJIAaBJICHMs, YAeIbHas TEIuloTa MapooOpa3oBaHuUs,
ylenbHas TeIUIOTa CropaHus TOIUIMBA, KOA(PQHUIMEHT IOJIE3HOT0 JCWCTBUS TEIIOBOTO
JBUTATENIs): HAa OCHOBE aHaju3a YCIIOBUS 3a/aydl 3alHChIBaTh KPATKOE YCJIOBHE, BBIACIATH
¢u3nueckue BETMYMHBI, 3aKOHBI M (OPMYJbI, HEOOXOAWMBIE ISl €€ pPELIeHHs, MPOBOAUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HAaYEeHUs (PU3NUECKOM BETMUUHBI;



- aHaJM3UpOBaTh CBOMCTBA TeJ, TEIJIOBbIE SBJICHHUS M MPOLECCHI, HCIONb3yd OCHOBHbBIE
IMMOJIOKCHHA ATOMHO-MOJICKYJIAPHOTO Y4YCHHA O CTPOCHHHM BCIICCTBA M 3aKOH COXPAaHCHUA
SHEPTUHU.

Boinycknuk nonyuum 603mM03CHOCHb HAYUUMbCA:
- HCMOJb30BaTh 3HAHHUSA O TEIJIOBBIX SIBICHUSX B IMOBCEJIHEBHON JXU3HU IS 0OECIeYeHHUs
0€301acHOCTH MPU O0pAILIEHUH C TPUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMH, IS COXPAHEHUS
3JI0POBBSL U COOJIIOJICHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYXAloIle cpene; MPUBOIUTh
IPUMEPBI SKOJIOTUYECKUX MOCIEICTBUI paboThl ABUraTeNeii BHyTPEHHETO CTOPaHMsI, TETIJIOBBIX
U TUJIPOAJIEKTPOCTAHIINA;
- pasznuyaTh TPAHHUIBI TPUMEHHUMOCTH (HU3MUECKUX 3aKOHOB, NMOHMMATh BCEOOIINI XapakTep
byHIaMeHTaIbHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXPaHEHHUS YHEPIHH B TEIUIOBBIX MPOIECCax)
" OTPpaHUYCHHOCTD UCIIOJIb30BAHUA YaCTHBIX 3aKOHOB;
- HaXOJIUTh aJIEKBaTHYIO MPENJIOKEHHOM 3a/1aue (PU3NUECKYI0 MOJIelb, pa3peuaTh NpodaemMy Kak
Ha OCHOBC HUMCIOIIUXCA 3HAHUM O TEIUIOBBIX SIBJICHUSAX C HMCIOJb30BAaHHMEM MaTEeMaTHYECKOTO
amnmnapara, Tak v Ipu MOMOIIY METOJI0B OLICHKHU.

Inexmpuueckue u mazHumuole aeneHusd. Boinycknuxk nayuumecesa:
- pacmo3HaBaTh JJIEKTPOMATHUTHBIC SBICHUS U OOBACHATH HAa OCHOBE MMEIOIIMXCS 3HAHUUN
OCHOBHBIE CBOMCTBA WIIH YCIOBHUA HOPOTEKAaHUA I3THUX SIBJICHUI QJICKTpHU3alusa  TCII,
B3aMMOJICICTBHE 3apsJOB, AJIEKTPUYECKUH TOK U €ro JeicTBHS (TEIUIOBOE, XMUMHYECKOE,
MaFHI/ITHOG), BSaHMOIIeﬁCTBHe MAarauToOB, JJICKTPOMAarouTHas1 WHAYKIUSA, I[ef/'ICTBI/IC MarauTHOI'O
Mojis Ha MPOBOAHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsDKEHHYHO YacTHILy, JeHCTBUE
SJICKTPHUYCCKOIO IIOJIA Ha 3aps’KCHHYIO 4YaCTHIY, 3JICKTPOMArHUTHBIC BOJIHBI, Hpi[MOJIHHCfIHOG
pacrnpocTpaHeHHE CBETa, OTPaKEHUE U MPEJIOMIICHHE CBETa, IUCIIEPCHSI CBETA;
- COCTaBJIAITb CXCMbI OJICKTPUUCCKUX ueneﬁ C HOCICAOBATCIbHBIM W IapalJICIbHBIM
COETMHEHUEM DJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYCHUSI SJIEMEHTOB AJIEKTPUUYECKUX LieTei
(MCTOYHUK TOKa, KJIK0Y, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIIEPMETP, BOILTMET));
- HCIIONIB30BaTh ONTHYECKHE CXEMBbl I MOCTPOEHUS H300paKeHWH B IJIOCKOM 3epKalie U
coOuparoIe JTMH3e;
- ONKCHIBATh U3yUYCHHbIE CBOMCTBA TEN U AJIEKTPOMArHUTHBIE SBJICHUS, UCTIONb3YS (PU3UUECKUe
BEJIMYMHBI: AJIEKTPUYECKUIN 3apsj, CHJia TOKa, AJIEKTPUUYECKOE HamNpsHKEHHUE, 3JIEKTPUUYECKOe
COIIPOTHUBIIEHUE, Y/I€IbHOE COPOTHUBIIEHUE BELIECTBA, Pa0OTa HJIEKTPUUYECKOTO MOJIS, MOIIIHOCTh
TOKa, (POKYCHOE PacCTOSHHWE U OINTHYECKas CHUJia JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M YacTOTa CBETAa; NpPU ONHCAHUU BEPHO TPAKTOBATh (U3NYECKUHA CMBICI
HCIIOJIB3YEMBIX BCJIHWYHH, HX 0003HauYeHusT H CAWMHUIBI H3MCPCHUSA, HAXOIAHUTH (bOpMYJ'II)I,
CBSI3bIBAIOIME TAHHYIO (PM3NYECKYIO BEJINYMHY C APYTUMH BEIHUUHAMU;
- aHaJIUM3HupoOBaATh CBOMCTBA TCJI, OJJCKTPOMArHUTHBIC ABJICHHA MW IIPOLECCHI, HCIOJIb3Yyd
(bu3nUeckre 3aKOHbI: 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsaaa, 3akoH OMa 11 yyacTka Liend,
3akoH Jlxoynda - JleHua, 3aK0H NPSMOJMHENHOIO PaclpOCTPaHEHUsl CBETA, 3aKOH OTPAKEHUs
CBETa, 3aKOH NPEJIOMJICHHs CBETa; MPHU 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
€ro MaTeMaTU4YeCcKOe BhIPAKEHUE;
- OpPUBOAMUTH TPUMEPHl NPAKTUYECKOTO  MCIONB30BaHMA  (U3MYECKUX 3HAHMH 00
SJICKTPOMArdHuTHBIX SIBJIICHUAX,
- pemiath 3agayd, UCHONb3ys (u3nuyeckue 3aKoHbI (3akoH Oma JuIs ydacTKa ILeMH, 3aKOH
Jxoynsa - JleHla, 3aKOH NPSIMOJIMHEWHOTO PAaCHpOCTPAHEHUSI CBETA, 3aKOH OTPAKEHUS CBETAa,
3aKOH MpPEJIOMJICHUsI CBeTa) U (OPMYIbI, CBS3bIBAIONINE (U3NUECKUE BETUYMHBI (CHJIA TOKa,
AIIEKTPUYECKOE HaINpsDKEHUE, DSJEKTPUYECKOe COIMPOTUBIIEHUE, VYIEIbHOE COMPOTHUBIIEHUE
BEIIIECTBA, paboTa 3IEKTPUUECKOTO MOJIsI, MOIIHOCTh TOKa, (JOKYCHOE PAaCCTOSHUE M ONTHYECKas
CuJjia JIMH3bI, CKOPOCTHb JJICKTPOMAIrHUTHBLIX BOJIH, AJIMHA BOJIHBI M YaCTOTa CBETA, (bOpMy.]'H)I
pacueTa 3JIEKTPUYECKOr0 CONPOTHUBIIEHUS IIPH M1OCIIEA0BATEILHOM U NApAJUIEIbHOM COEIMHEHNN
IIPOBOJHMKOB): HAa OCHOBE aHaJIM3a YCJIOBUS 33/1a4d 3alHMCHIBaTh KPAaTKOE YCJIOBHE, BBIICISATH
¢u3nueckue BETMYMHBI, 3aKOHBI M (OPMYJbI, HEOOXOAWMBIE ISl €€ pPELIeHHs, MPOBOAUTH
pacueThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAaYeHUs (PU3NUECKON BETMUNHBI.



BuinyckHuk noayuum 603m04cHOCHb HAYYUMbCA:
- HCIONb30BaThb 3HAHUS OO0 DJIEKTPOMArHUTHBIX SIBICHUSAX B IIOBCEAHEBHOW JKU3HU JUIS
oOecrieyeHus 0€30MaCHOCTH MPHU OOPALIEHUU ¢ MPUOOPAMU M TEXHUYECKUMHU YCTPOHCTBAMH,
JUISL COXPAHEHHUs 37I0POBbS M COOJIOEHHS] HOPM SKOJIOTHYECKOTO MOBEACHUS B OKpYKaromien
cpezie; NIPUBOAUTD IPUMEPHI BIMSHUS JIEKTPOMArHUTHBIX U3Ty4E€HUI Ha )KUBbIC OPraHU3MBbI;
- pasznuyaTh TPAaHHIBI NPUMEHMMOCTH (PU3MUYECKUX 3aKOHOB, OHMMATh BCEOOIIMI XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAHEHHUs 3JIEKTPUUYECKOrO 3apsija) U OrpaHUYEHHOCTh
VICIIOJIb30BAaHMSI YaCTHBIX 3aKOHOB (3akoH OMa 11t yJacTKa Iern, 3akoH /oy - Jlenna);
- HCIOJIB30BaTh IIPUEMBbl IOCTPOEHUS (PU3MUECKUX MoOAeneH, Moucka U (HOpMYyIHMPOBKU
JI0Ka3aTeNNbCTB BBIIBUHYTBIX THMIIOTE€3 M TEOPETUYECKMX BBIBOJOB HAa OCHOBE AMIMPHUUYECKU
YCTAHOBJICHHBIX (DAaKTOB;
- HaXOJUTh aJIEKBATHYIO MPEUIOKEHHON 3a7aue (PU3MUECKYI0 MOJIeNb, Pa3peliaTh mpooieMy Kak
Ha OCHOBE MMEIOLMXCA 3HAHUH OO0 JIEKTPOMArHUTHBIX SBJIEHUSX C MCIOJIb30BaHUEM
MaTEMaTUYECKOT0 anrnapaTa, Tak U IIPHU IOMOLIY METO/I0B OLICHKH.

Keanmoguvie aenenusn. BoinycKHUK nayuumca:
- pacro3HaBaTh KBAaHTOBHIC SBICHHS W OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIC
CBOWCTBA MJIM YCIOBHS HPOTEKaHUs AITUX SIBJICHMH: €CTECTBEHHas M HCKYCCTBEHHas pajauo-
AKTUBHOCTb, O -, } - U ¥ - U3JIy4y€HUs, BOSHUKHOBEHHE JIMHEHUATOr0 CIIEKTpa U3IYyUEHUsI aTOMa;
- ONHUCHIBATh M3yUYCHHbIE KBAHTOBBIEC SIBJIICHUS, MCIOJIb3YS (PU3MYECKHE BEJIUYMHBI: MAaCcCOBOE
YHCIIO0, 3apsI0BOE YMCIIO0, IEPUO]] MOJIypaclana, SHEPrus (POTOHOB; IPU ONUCAHUU IIPABUIIBHO
TPAaKTOBaTh (U3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, UX O003HAUEHUS U EAMHUIBI
U3MEpEHUS; HAXOAUTh (POPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUYUHY C IPYTHUMHU
BEJIMYMHAMU, BBIYUCIISITH 3HaUEHUE (PU3MUECKON BEIUYHMHBI;
- aHAJM3UPOBATh KBAHTOBBIC SIBIICHHS, HCIIOJB3YsS (DU3MUYECKHE 3aKOHBI M IMOCTYJAThl: 3aKOH
COXPaHEHMsI SHEpPruH, 3aKOH COXPAHEHHs JJIEKTPUYECKOro 3apsaa, 3aKOH COXpaHEHUs
MaccoOBOI0 4YHCJIa, 3aKOHOMEPHOCTH W3JIyd€HHs] M IOIVIOIIEHUS CBETa aTOMOM, IIPHU 3TOM
pas3nyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €T0 MAaTEMAaTHUECKOE BBIPAKEHUE;
- pa3nu4aTh OCHOBHBIE NMPU3HAKH IUIAHETAPHON MOJENM aTOMa, HyKJIOHHOM MOJENH aTOMHOTO
A1pa;
- TOpUBOJUTH TPUMEPHI TMPOSIBICHHA B MPUPOJE U MIPAKTHYECKOTO HCIOIb30BAHUS
pPaZoaKTUBHOCTH, SIAEPHBIX U TEPMOSAECPHBIX PEAKIIMM, CIEKTPAJIILHOTO aHAIN3a.

BoinyckHuk noayuum 603mM0)4CHOCHIb HAYYUMbBCA:
- UCIOJIb30BATh MOJIYYEHHBIE 3HAHHS B MMOBCETHEBHOM >KU3HU MPHU OOpaIleHuH ¢ mpubopamu u
TEXHUYECKUMHU YCTPONCTBAMU (CUETYMK MOHU3UPYIOIIUX YaCTHUIl, TO3UMETP), Uil COXpaHEHUs
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKpYXKarolei cpejie;
- COOTHOCHUTD SHEPTHUIO CBSA3HM aTOMHBIX si/iep ¢ 1€(PEKTOM MACCHI;
- IPUBOJUTH IPUMEPHI BIMSHUS PAaAUOAKTUBHBIX M3JIyYEHUI HA KUBBIE OpPraHU3MBbI; IOHUMATh
MPUHLINI JEHCTBUS TO3UMETPA U pa3inyarh yCIOBUS €r0 HUCIOIb30BaHMUS;
- IOHMMAaTh DJKOJIOTWYECKHE TPpoOJIeMbl, BO3ZHUKAIOUIME MpPU HCIOJIB30BAaHUM ATOMHBIX
AIIEKTPOCTAHLIUMN, U MYTU PEIICHUS 3TUX MPoOJIeM, IEPCIEKTUBBI NCIOIB30BaHUS YIIPABIISEMOTO
TEPMOSIIEPHOTO CHHTE3a.

Inemenmur acmponomuu. Boinycknuk nayuumes:
- YKa3bIBaTh Ha3BaHMs I1aHET CONHEYHON CUCTEMBI; pa3indaTh OCHOBHBIE IIPU3HAKU CYTOUYHOTO
BpallleHus 3Be3AHOro Heba, ABrkeHus JIynsl, CoHIla U MIaHET OTHOCUTENILHO 3BE31;
- IOHUMAaTh Pa3INuUs MEXAY IeIMOLEHTPUUECKON U I€OLIEHTPUUECKON CUCTEMaMHU MUPa;

BuinyckHuk noayuum 603m0)4cHOCHIb HAYYUMbCA:
- YKa3bIBaTh OOIME CBOWCTBA M OTJIMYHUS IUIAHET 3€MHON TPYIIIbl U MJIAHET-TUTaHTOB; MaJbIX
ten ConHeyHOW cucTeMbl M OOJBIIMX IUIAHET; MOJIb30BAaThCS KApTOW 3BE3HOTO Heba mpu
HaOJI0ICHUAX 3BE3/IHOTO HEOA;
- pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKU 3Be3] (pa3Mmep, LBET, TEMIEpaTypa) COOTHOCUTDH IIBET
3BE€3/IbI C €€ TEMIIEPATYPOH;
- pa3JIN4aTh TUIIOTE3bI O MPOUCXO0XKIEHNH CONHEYHOM CUCTEMBI.



2. ConeprxaHue y4eOHOTo nmpeaMera, Kypca

7 knace
Ne i/m | Pazpensr Conepxanue Jlabopatopubie
paboThl
1 ®uszuka - Hayka o npupone. Dusmdeckue | 1. OnpeneneHue neHbl
= SIBJICHUS. dusunueckue CBOMCTBA TeNl. | AeJICHUA
N HaGnronenue u onucanue GU3NYECKUX SBICHHUH. | N3MEPUTEIBHOTO
2 ®dusnueckue BenuuuHbl. M3Mepenus ¢pusznveckux | mpuodopa.
5 BEJIMYMH: JUIMHBI, BPEMEHH, TEMIIEPATYypHI.
§ dusnueckue npudbopsl. MexayHapoHas cucTeMa
m eauHul. TOYHOCTh M MOTPEHIHOCTh W3MEPEHHUHU.
@Pu3KKa U TEXHUKA.
2 Ctpoenue BemectBa. OnbIThl, J0Ka3biBaroiue | 2. OnpeneneHue
° = aTOMHOE  CTPOEHME  BellecTBa.  [emIoBOE€ | pa3MepOB MajbIX TEIl.
E %’;\ JBIKCHME aTOMOB M MOJIEKYNI. bpoyHOBCkoe
% 8. | ABHIKCHHE. Huddysus B rasax, JKHAKOCTAX H
= ° E TBEPAbIX  Tejlax. B3aumonelicTBue  4acTHil
T w g | BeulecTsa. ArperaTHble COCTOSIHUS BEILECTBa.
g = = Mognenu CTpoeHHMs TBEPABIX TEI, KXUAKOCTEH H
lé) § @ | ra3oB. OOBSICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
3} TBEpAbIX TE€I HAa  OCHOBE  MOJIEKYJISIPHO-
KMHETUYECKUX MPE/ICTAaBICHUM.
3 Mexanuueckoe aBmxkenue. Tpaektopus. I[lyte. | 3. Usmepenue macchbl
PaBHOMEpHOE U HEpaBHOMEpPHOE JBM)KECHUE. | T€Ja Ha PHIYAKHBIX
CkopocTs. ['paduku 3aBUCUMOCTH IyTH U MOJYJIS | Becax.
- CKOpPOCTHM OT BpeMmMeHHM aBwkeHus. HWuepuus. | 4. U3mepenue oobema
e HNueprHocTs Ten. B3ammopeicrteue ten. Macca | Tena.
2 Ttena. WM3mepenne Maccel Tena. IlnotHocTs | 5. Onpenenenue
é & |BemecrBa. Cmma. Cmma  mwpkectd.  Cuna | IIIOTHOCTH TBEPAOTO
s ¢« | ynpyroctu. 3akoH ['yka. Bec Tena. CBsi3p Mexay | Tena.
&~ | cuyIO¥ TKECTH M MacCoi Teja. 6. 'panynpoBanue
% Cuna  TsDKeCTM  Ha  JOpYrMX  IUIaHETaX. | IPYXKHUHBI U
A Junamomerp. Crnoxenue ABYX CHIL, | H3MEPEHHE CHT
HaIpPaBJIEHHBIX 1o OJTHOM MPSIMON. | TUHAMOMETPOM.
PaBHoneicTBytomas nByx cui. Cuna Ttpenus. | /. I3mepeHue cHIlbl
®dusnyeckas npupoaa HebecHbIX Tesnl COJHEYHOH | TPEHHS C TOMOIIBIO
CUCTEMBI. JMHAMOMETpA.
4 R Hasnenue. JlaBnenune TtBepapix Tten. JlaBnenue | 8. Onpenenenue
E) 2 raza. OObBsiCHEHHE JaBJIEHUS Ta3a Ha OCHOBE BLITaJIKH]ianmeﬁ §
X 3 MOJIEKYJISIPHO-KUHETHUECKUX MIPEJICTAaBICHUN. | CUJIbI, IEUCTBYIOIIEH
3;/-\ Ilepenaya naBneHWs Ta3aMM M KUAKOCTAMHM. | HA IOTPYKEHHOE B
25 F 3akon [lackams. CooOmarommecst  COCYMIBI. | )KHAKOCTH TEJIO.
5 5 o | ArmocdepHoe nasienume. Mertonasl u3Mepenus | 9. BoisicHenue
% % atMocepHoro nasieHus. bapomerp, MaHOMETp, | YCIOBUH IIaBaHUS
= ; MOPUIHEBOM  JKMAKOCTHBI ~ HAacoc.  3aKOH | Tea B JKUJKOCTH.
f:“[ Apxumena. VYcenosus IJIaBaHUsA Tell.

BOSIIYXOHJ'IaBaHI/IG.




Pa6Gota u
MOILIHOCTb.

Oueprus (13 4)

Mexanunueckass pabora. MomHocts. [IpocTsie
MeXaHU3Mbl. MOMEHT CUIIBL. Y CIIOBHUS paBHOBECUS
pplyara. «30JI0TO€ IpaBUJIO» MEXaHUKU. Bunel
paBHoBecus. Koadduuuent nonesHoro nencTaus
(KTILD). DHeprusi. [TorennmansHas 51
KHHeTn4ecKas sHeprus. [IpeBpamenue sHepruu.

10. Briscuenune
YCJIOBUS PaBHOBECHUSI
phluara.

11. Onpenenenue
KIIJ npu nogseme
Tena M0 HaKJIOHHOH
IJIOCKOCTH.

Hrorosast koHTpobHas padoTa (1 9)

8 kiacc

Tennossie siBeHust (23 )

TennoBoe nBwxkeHue. TemnoBoe paBHOBECHE.
Temmneparypa. BuyrpenHssi sHeprus. PaGora wu
teronepenaya. TeronpoBoanocts. KonBekius.
N3nyyenne. KonuuecTBo TEmIOTHL. Y IeNbHAA
TEIJIOEMKOCTh. Pacder kKojaudecTBa TEIUIOTHI IPHU
TeriooOMeHe. 3aKOH COXpaHEeHHs ¥ IPEBPAIICHUS
SHEPTUM B MEXAHUYECKUX M TETUIOBBIX MPOIECCcax.
[InaBneHue M OTBEpIEBAHHE KPUCTAIUIMYECKUX
Ten. YenpHas TeruioTa miasienus. Vcnapenue u
KoHJeHcauus. Kunenue. Bnaxxnocts Bo3myxa.
VnenpHas TeIIoTa napooOpa3oBaHUsI.
OObsicHEHHE W3MEHEHHUs arperaTHOro COCTOSHUS
BEII[ECTBA HA OCHOBE MOJICKYJISIPHO-KHHETHYECKUX
npencrasienuii. [IpeoOpasoBanue sHepruu B
TEIJIOBBIX MalInHax. J[BUrarenb BHYTPEHHETO
cropanus. IlapoBas TtypOuna. KIIJ[ TtemioBoro
JIBUTATEJIS. DKOJIOTHYECKHUE POOJIEMBI
MCII0JIb30BaHHUs TEIIOBBIX MAIUH.

1. CpaBHeHue
KOJIMYECTB TETLIOThI
IPU CMEITMBAHUHT
BO/IbI pa3HOU
TEMIEPATYPHI.

2. U3mepenue
YAECIbHOU
TEIMI0EMKOCTH
TBEPJIOTO Tela.

3. U3mepenue
BJIQYKHOCTH BO3/yXa.

DnekTpuueckue siBiaeHus (29 q)

Onektpuzanust Ted. J[Ba poaa 3IeKTPUYECKHX
3apsanoB. BzanMmopnelicTBue 3apsyKEHHBIX — TEIl.
[TpoBOAHMKH, TUAIEKTPUKUA UM MOJYNPOBOJHUKH.
OJEeKTpUUYECKOe  ToJie.  3aKOH  COXpPaHEHUs
AIIEKTPUYECKOTO 3apsja. JlenumMocThb
NIEKTPUYECKOT0 3apsana. OJEeKTpoH. CrpoeHue
aToMa. DiekTpuueckuii Tok. [lefictBue

IIEKTPUYECKOTO TOJISI HA DIIEKTPUYECKUE 3apsIbl.
Hctounuku Toka. OnexkTpuueckas uenb. Cuna
TOKa. DneKTpUUYECKOe HaTnpsDKEHUE.
DIIeKTPpUUECKOe COMPOTUBIEHUE. 3akoH OMa s
y4yacTka LEH. [TocnenoBarensHOE u
napajuieJIbHOE COeMHEHNE TIPOBOTHUKOB. PaboTa
U MOIIHOCTb DJIEKTPUYECKOIO TOKAa. 3aKOH
Hxoyns - Jlenma. Konpgencarop. IlpaBuna
0e30macHOCTH IpU paboTe ¢ NEKTPONPUOOpaMHu.

4. Coopka
JIEKTPUUECKON 1eTH
¥ H3MEPEHHE CHIIBI
TOKa B €€ pa3jIMyHbIX
y4acTKax.

5. U3mepenue
HaINpsOKCHUS Ha
Pa3JINYHbBIX yYacTKax
BJIEKTPUYECKOMN LIETIH.
6. PerynupoBanue
CHITBI TOKA PEOCTATOM.
7. U3mepenue
COITPOTHBIICHUS
IPOBOJHHKA MPH
MTOMOIIIY aMITIepMeTpa
U BOJIBTMETPA.

8. N3mepenue
MOITHOCTH U pabOThI
TOKA B JIEKTPUUIECKON
JamIe.




3aKOHbI B3aUMOJIEIICTBUS U

IBIKEeHUS Tel (29 )

CKOpOCTb, yCKOpeHue, nepememienue. ['papuku
3aBUCUMOCTH  KHHEMAaTHYECKMX BEJIMYHUH OT
BPEMEHU NPU PAaBHOMEPHOM M PaBHOYCKOPEHHOM
IBIKEHUM. (OTHOCHUTEIBHOCTH MEXAHUYECKOTO
JIBUKEHUSI.

I'eonenTpryeckas ¥ reIMOLEHTPUYECKAst CUCTEMBI
Mmupa. MHepuuanbHas cucreMa OTcueTa. 3aKOHbI
Herorona. CsoGoanoe mnaneHue. HesecomocTs.
3aKOH BCEMUPHOro TiroreHus. Mmmynbc. 3akoH
COXpaHEHMsI UMITyJIbca. PEakTHBHOE IBUKEHHUE.

OnbiT Opcrena. MaruutHoe mone. MarautHoe | 9. COopka
3 II0JIe MPSAMOTO TOKa. MarHuTHOE MoJjie KaTyLIKU C | AJIEKTPOMArHuTa u
E E ToKOM. IlocTosiHHBIE MarHUTHl. MarHuTHOE I0JI€ | UCIIBITAHUE €TI0
T~ | IOCTOAHHBIX MarHUTOB. MaruuTHOE 1oJyie 3eMIIH. | JCHCTBUS.
S £ | BsaumoneiictBue MAarHuTOB. Heiictue | 10. U3ydyenue
§ E MAarHuTHOTO TMOJs HAa MPOBOJHUK C TOKOM. | DJIIEKTPUYECKOrO
¥ B | OnexTpuyeckuil ABUraTellb. JBUTATENS
I MOCTOSIHHOT'O TOKa
(nHa mozenn).
- Uctounuku CBeTa. [TpssmommmueitHoe | 11. [Tomydenue
= pacrpocTpaHeHHe CBeTa. Bunumoe ABWKEHHE | M300pakeHUs MpU
% | ceern. OtpaxeHue cBeTa. 3aKOH OTPaXEHHs | IIOMOIIM JIMH3BL.
:jor ceera. Ilmockoe 3epkano. IIpenomiienue cBera.
2 o | 3akoH mpenomieHus cBera. JInH3bl POKycHOE
e paccrosiHue JMH3bL. OnNTUYecKas Cuila JIMH3BL.
2 W3o0paxenusi, paBaemble JHH30M. [7a3 kak
© onTtuyeckas cucreMa. OntTuyeckue npuoopsI.
Hrorosast koHTpoiabHas padota (1 9)
9 kiacc
MarepuanbHas  touka. Cucrema  orcuera. | 1. MccnenoBanue
[lepemenmienne.  CkoOpocTh  IPSIMOJIMHEMHOIO | PABHOYCKOPEHHOI'O
paBHOMEpHOro  ABWXKeHUA.  [IpsMosinHeliHOe | IBHXKEHUs Oe3
PaBHOYCKOPEHHOE JIBU)KECHHE: MTHOBEHHAsl | HA4aJIbHOM CKOPOCTH.

2. I3mepenue
YCKOPEHUs
CBOOOIHOTO IaJICHUS.

MexaHndecKkne KoJIeOaHus

1 BOJIHBL 3BYK (16 u)

KonebarenbHoe npmxenue. Konebanus rpyza Ha
MpYyKUHE. CBoOoiHBIE KoJie0aHusl.
KonebGarenbHas cucrtema. MasTHUK. AMIUIUTYAA,
nepuoJi, dactora Kosiebanuil. IlpeBpamienue
PHEPTUM  TNPH  KOJIEOATEIbHOM  JIBHKCHHH.
3aryxaromue KoJIeOaHusI. BeinyxeHHbIE
Kosie0aHusl. Pe3onanc. Pacnpoctpanenue
KosiebaHuil B ymnpyrux cpenax. llomepeunsie u
NPOIOJIbHBIEC BOHEL. J[mHa BONHBL. CBSI3b JUTMHBI
BOJIHBI CO CKOpPOCTBIO €€ paclpoCTpaHEHHs U
nepuosoM  (4acToToi).  3BYKOBBIC  BOJIHBI.
CkopocTb 3ByKa. BricoTa, TeMOp W TpOMKOCTbH
3BYKa. 9X0. 3BYKOBOM PE30HAHC.

3. UccnenoBanue
3aBUCHMOCTH Tepro/ia
M 9aCTOTHI CBOOOIHBIX
KoJIeOaHHMI MasTHHKA
OT JUIMHBI €70 HUTH.




DneKTpoMarHuTHoe moJje (27 4)

OnHOpoHOE M HEOJHOPOJHOE MArHUTHOE IIOJIE.
HampaBnenue Toka M HamnpaBiIeHHE JIMHUWA €ro
MarHuTHOro  mond.  llpaBwio  OypaBuuka.
OGHapyxenue mMarauTHoro mnosist. [IpaBuio neBoii
pyku. MHAyKIMsA MarsuTHOrO 1ojs. MarHuTHbIA
notok. OmnbiTel Dapages. DJIEKTpOMarHUTHAs
uHAyKuus. HanpaBneHue MHAYKIHOHHOTO TOKA.
[IpaBuno Jlenna. SIBieHue  CaMOMHIYKIIMH.
IlepemenHbI TOK. I'eHEpaTOp NIEPEMEHHOTO TOKA.
[IpeoOpa3oBaHus SHEPTUU B JIEKTPOreHEpaTOpax.
Tpancpopmarop.  Ilepemaua  smexTpuyecKon
SHEPTUM HA PACCTOSIHUE. OJIEKTPOMAarHUTHOE
nojie. OJEKTPOMarHUTHbIE BOJHBL. CKOpOCTh
pacupoCTpaHEHUsT  SJIEKTPOMAarHUTHBIX  BOJIH.
BinsHMe DJIEKTPOMArHUTHBIX M3Jy4YEHUH Ha
JKUBble opraHu3Mbl. KoneOaTenpHbIf KOHTYD.
[TonydeHne  DIIEKTPOMArHUTHBIX  KOJEOAHHIA.
[IpyHuMnBl ~ paguMoOCBs3M U TEJIEBUICHMUSL.
DJNEeKTpOMarHuTHas npupoja CBeTa.
IIpenomnenue csera. [lokasarens mperomiIeHHUS.
Hucnepcus csera. LiBera ten. Tumbl onTuyeckux
cunektpoB. [lormomenue M uCHycKaHHE CBeTa

4. N3ydyeHue sBIECHUS
3JICKTPOMArHUTHOM
WHIYKIIUU.

5. HaOmronenue
CILIOIIHOTO H
JIMHENYaThIX
CIIEKTPOB
WCITYCKaHUS.

Ctpoenue aToma 1 aTOMHOTO siipa (21 u)

aTOMaMH. [Tpoucxoxaenue JMHEHYaThIX

CIEKTPOB.

PannoakTMBHOCTh Kak CBHAETEIBCTBO CIIOXKHOIO | 6. I3mepenue
CTpoeHusi aroMoB. Aunbda-, Oera- U ramma- | €CTECTBEHHOIO
m3nyyenus. Omnbitel  Pesepdopma.  Snepnas | paanannonHoro ¢oHa
MOJeJb aroMa. PannoakTUBHBIE IpPEBpAILEHUs | JO3UMETPOM.

aToMHbIX sgep. CoxpaHeHue 3apsIoBOro U
MaccoBOIO 4YMCENl NPH SAEPHBIX PEaKLUAX.
3KCHepI/IM€HTaHBHLIe METOAbI Hnccijiea0BaHuAa
gactull. [IpOTOHHO-HENTpOHHAs MOAENb spa.
@U3MYECKU CMBICI 3apsSJ0BOrO M MacCOBOIO
yucen. M3ortomnsl. [IpaBuna cmemenus ans anbda-
u OeTa-pacrajia npu AIEpHBIX peakuusax. JHeprus
CBsI3M yactull B sape. Jlenenue saep ypana.

Ilennas  peakums.  SlnepHas  2HeprerTuka.
Okojoruyeckue MpoOieMbl pabOThl aTOMHBIX
JJIEKTPOCTAHLIUM. Jo3umerpusi. ITepuon

noJjlypacnaza. 3akOH pPaJuOAaKTHMBHOIO pacnaja.
BinsHue pagMOaKTUBHBIX W3IyYEHUN HA JKUBBIC
opranusmsl. TepmosiaepHas peakuus. Mctounuku
sHepruu CosiHIA U 3BE3.

7. U3yueHue neneHus
sIpa aToMa ypaHa 1o
dboTorpaduu TPEKOB.
8. Ouenka nepuoja
noJypacrajia
HaXOSAIINUXCS B
BO3/IyX€ MPOJIYKTOB
pacraza ras3a pajioHa.
9. 3y4eHne TpeKkoB
3apSHKCHHBIX YaCTHI
10 TOTOBBIM

dororpadusm.

Crpoenue u

ABOJIFOLUSA
Bcenennoit

(5 9)

CocraB, cTpoeHue u npoucxoxjeHue ColHeUHOU

cuctembl. Ilmanetsl m Manble Tena CoaHEUHOH
cucreMbl. CTpO€HHE, H3JIYy4EHHE M SBOIIOLHUA
Conmania wu  3Be3n. CrpoeHHe W HBOJIOLHUS
Bcenennoii.




6. Beimonnenue y4eOHBIX 3alaHUi, TpeOYIOMHX

JIEMOHCTpaluu KOMIIETEHTHOCTEH,
XapaKTepU3YIOIIUX E€CTECTBEHHO — HAy4HYIO
IpaMOTHOCTb.

Pemienne pacu€rHbIX 3amad, NpEanoNararolux
HCITOJIb30BaHIE bu3nIecKom MOJCIIH u
OCHOBAaHHBIX  HA  COJEPNKAHUM  PA3JIMYHBIX
paszienoB Kypca Gu3nku.

MIOBTOPCHHE
(3 gaca)

O6o0maromiee

Htorosas koHTpoJbHas padora (1 u)

IIpoexkTHAast 1eATEJBbHOCTH

. @usnueckue npruOOPsI BOKPYT Hac.

. @u3nuecKue IBICHUS B XY10)KECTBEHHBIX TPOU3BEACHUSAX.

. HobGeneBckue naypearsl B 0051aCTH (PU3UKH.

. EnuHUIBI M3MepeHns B pa3HbIX CHCTEMaXx.

. 3apoXkIeHUE U Pa3BUTHE HAYUHBIX B3IJIS10B O CTPOCHUU BEIECTBA.
. Auddys3us Bokpyr Hac.

. Y IUBUTEIIbHBIE CBOWCTBA BOBI.

. IHepuus B )XU3HU 4eJIOBEKA.

. IlnoTHOCTH BemiecTB Ha 3emiie U Apyrux miaHerax CoIHEYHON CUCTEMBI.
0. Cura B HaImmx pykax.

1. Ucnonp3oBanue sHeprun ComnHiia Ha 3emie.

12. AmopdHble Tena u uX IUIaBJICHHUE.

13. O6pazoBaHue pOChI, UHESI, CHETA, JTOXKIS.

14. KpyroBopoT BOJibl B IIPUPOJIE.

15. Buzp! Terionepeaayu B IpUpoJie U TEXHUKE.

16. i3MeHeHne BHYTPEHHEH SHEPTHH MTPHA COBEPIICHUH PaOOTHI.

17. sroToBneHue 3MeKTPOCKOIA.

18. Xummueckoe AeHCTBUE FITEKTPUIECKOTO TOKA U €T0 NCIIOJIh30BAHUS B TEXHHKE.
19. Uctopus pa3BUTHUS SIEKTPUUYECKOTO OCBEIIECHUS.

20. Oukwn, TATEHO30PKOCTH U OJIM30PYKOCTb.

21. PacyeTr cKOpOCTH JBMKEHUS TPAHCIIOPTA U TOPMO3HOTO IYTH.

22. YpTpa3ByK U MHPPA3BYK, UX BIUSHUE HA YEIOBEKA.

23. Ponb yabpTpa3Byka B OMOJIOTHM U METULIMHE.

24. DneKTpUIECKHid CrI0CO0 OYMCTKH BO3AyXa OT TBUIH.

25. IlpuMeHeHre MarHUTOB B MEJTUIIMHE.

26. CriocoOBI 5KOHOMHH IIEKTPOIHEPTUH.

27. DKoJ0rHyYecKue MpodIeMbl sIIEPHOIN SHEPTeTUKH.

28. TIpobaeMbI KOCMUYECKOTO Mycopa.

29. MupoBbI€ TOCTHKEHHUS B OCBOCHUH KOCMUYECKOT'0 IPOCTPAHCTBA.
30. JIyna — crryTHHK 3emJTu.

P POONONOTDE WN P



3.TemaTHyeckoe NIAHUPOBAHUE

7 kaace
o o OCHOBHBIE BUJIBI
= = JCSITEIbHOCTH OcHoBHBIE
Pasnensr § § TeMbl § @ o0yJarmuxcs HaIpaBIICHUS
MPOTrpaMMBbI = 5 = 5 (Ha ypoBHE BOCITUTATEILHOMN
v ™ YHHUBEPCAIBHBIX JeATeIbHOCTU
y4eOHBIX ICUCTBUI)
1. Benenue 4 | Brenenue 4 | Habmonmats u [Tarpuotnueckoe
OINKCHIBATh GU3NYECKUE | BOCIUTAHUE,
SBJICHHSI. YYaCTBOBATh B| ACTETUYECKOE
OOCYXXJICHUH SIBJICHUS | BOCIHTAHUE,
MaJICHUS TEJ Ha 3eMJII0. | IEHHOCTH HAYyYHOTO
Bricka3bIBaTh THIIOTE3b],| TO3HAHUS,
IPEIOI0KEHUS, TPYZOBOE
OnpenensTs eHy BOCIHUTAHUE U
JIeTICHHSI ITKAJTbI npodeccuoHaIbHOe
npubopa, MOrPEeUIHOCTh | CaMOOMpEEIICHNUE.
U3MEpEHUsI.
[IpoBoauTh HAOIIOACHHUS
(U3NYECKUX SIBIICHUIA,
U3MEPATH PU3NYECKUE
BEJINYMHBI: PACCTOSIHHE,
MPOMEKYTOK BPEMEHH,
TEMIIEPATypYy.
2. 6 | [lepBoHavayibHBIC 6 | HaOmronares u Lennoctu
[TepBoHauyaBEHBIE CBEJICHUS O OOBSICHATH SIBJICHUE HAYYHOTO
CBECHMS O CTPOEHUU T dy3un. MIO3HAHUS,
CTPOCHUU BEIIEeCTBA BEITIOTHATE OMBITHI IO | TPYIOBOE
BEIIeCTBA O00HapyKEHHIO BOCIIUTAHUE U
JIEACTBUSI CHIT poQeCCHOHAIBHOE
MOJIEKYJISIPHOTO caMooIIpe/iesIeHue,
TIPUTSKCHUS. 9KOJIOTHIECKOE
OOBsCHATH CBOIMCTBA BOCTIHTaHUE.
Tra30B, >KHIKOCTEH 1
TBEP/BIX TEJT HA OCHOBE
aTOMHOW TEOPUH
CTPOEHHUSI BEIECTBA.
3. 23 | 1. Mexanunueckoe | S5 | PaccunteiBath myTh U Hennoctu
BsaumoneiicTBus JIBIDKEHUE CKOpOCTBH TeJia MpH HAY4YHOTO
Te paBHOMEPHOM MTO3HAHMUA,
NPAMOJIMHEHHOM TPYZAOBOE
TIBUKCHHH. BOCIIUTAHHE U
[IpencraBasaTh npogeccuoHaIbHOe
pe3yabTaThl U3BMEPEHUH | CaMOOTIpEIeICHNE,
Y BBIYMCIICHUN B BUJIE | DKOJIOTHYECKOE
TaOuI] ¥ TpadUKOB. BOCIIUTaHUE

Onpenensts nyTh,
MPOMJICHHBIN 3a JaHHBIN
MIPOMEXYTOK BPEMEHH,




2. IInotHOCTH 7 | ¥ CKOpOCTH Telna 10
rpaduky 3aBUCUMOCTH
IIyTH PaBHOMEPHOTO
JBUKEHHS OT BPEMEHHU.
N3mepsaTe maccy Tena,
IUIOTHOCTH BEIECTBA.
HccnenoBats
3. Cuinbl 11 | 3aBUCUMOCTH
YAJIMHEHHUS] CTaIbHON
OPYXUHBI OT
NIPUIIOKEHHOM CHUIIBL.
HUccnenosarts
3aBHCUMOCTD CHJIBI
TPEHUSI CKOJILXKEHUS OT
TUTOIAIH
CONPUKOCHOBEHHUS TEN U
CHJIBI HOPMAJILHOTO
nasienus. 3mepsts
CHUJIBI B3aUMO/ICHCTBUS
JIBYX TeJL
4. JlaBnenue 21 | 1. JlaBnenue 14 | O6napyxuBaTh Lennoctu
TBEPABIX Te, CYILIIECTBOBAHHE HAy4YHOTO
KHUJIKOCTEH U aTMOC(epHOTo NIO3HAHUS,
ra3oB naBieHus. OObSICHIATh | TPYJOBOE
PUYUHBI TIIABAHUS BOCIIUTaHHUE U
2. ApxumerioBa 7| ren. Usmepsts CHITY podeccHOHAIBHOE
cuaa Apxumesa. caMooIIpeieIIeH e,
HccnenoBaTh yCIOBUSL | 9KOJIOTHYECKOE
TUTABAHUS TEJI. BOCITUTaHHE.
5. Pabota u 13 | 1. PaGota u 7 | Uccnenosate ycnoBust | LleHHOCTH Hay4yHOTO
MOIITHOCTb. MOIITHOCTb paBHOBECHS phIyara. TIO3HAHUS,
OHeprus W3mepsTh paboTy CHIIBL. | TPYZIOBOE
W3mepsTh MOIITHOCTD. BOCIIUTaHHUE U
2. Dreprus 6 H3mepsars }(HI[ npodeccuoHaIbHOe
HAKJIOHHOM TNIOCKOCTH. | CaMOOTIpE/IeIeHNE,
Boruucnsats KITJL JKOJIOTUYECKOE
MIPOCTHIX MEXaHU3MOB. | BOCIIUTaHHE.
Hrorosas 1 | UroroBas 1 | BomonssaTe yueOHbIe lennoctn
KOHTPOJIbHAS KOHTPOJIbHAS 3aJaHust, TpeOyIomme HAYYHOTO
pabota pabota JIEeMOHCTpaluu MIO3HAHUSI.
KOMIICTCHTHOCTEH,
XapaKTepU3yIOIUX
€CTECTBEHHO —
HAY4YHYIO TPAMOTHOCTb.
8 kuace
1.TemnoBsle 23 | 1. KomnuectBo 12 | HaGmonats usmenenne | LienHoctn
SIBIICHHS TEeIIIOTHI BHYTpPEHHEH YHEPTUU HAyYHOTO
TeJla MpH Tervlonepeaade| NO3HaHUS,
1 paboTe BHEITHUX CHJI. | DKOJIOTHYECKOE

BOCIITMTAHHUC.




2. 3MeHenue
arperaTHbIX
COCTOSTHHH
BellleCTBa

11

HccnenoBath siBiIeHUE
TerI000MeHa pu
CMEIIMBAHUH XOJIOIHOMH
Y TOpSIYEH BOBI.
BEIUKCIATH KOTUYECTBO
TEIUIOTHI U yJICJIbHYIO
TEIIOEMKOCTh BCILIECTBA
MpH TeIrIonepeaaye.
N3MepAaTh yenpHyo
TEIJIOEMKOCTh BEIlecTBa
N3mepsaTs Temnory
IUIABJICHUS JIbJA.
HccnegoBaTh TEIOBBIE
cBOMCTBa napaduHa.
HaGmronaTh n3MeHeHHUS
BHYTPEHHEH 3Hepruu
BOJIbI B pe3yJIbTaTe
ucrnapeHus. Beraucnarob
KOJIMYECTBO TEIIOTEHI B
npoueccax
TeIIonepeiauu npu
IJIABJICHHUH U
KpUCTaJUIU3ALINH,
UCTIAPEHUU U
KOHJICHCAIIHH.
BoruucnaTs yaenbHyro
TEIJIOTY IUIaBJICHUS U
rapooOpa3zoBaHus
Belectsa. M3mepsars
BJIQKHOCTH BO3/TyXa IO
Touke pockl. OOCYKIaTh
DKOJIOTUYCSCKUE
MOCIICICTBHS
IIPUMEHEHHSI IBUraTesnei
BHYTPEHHETO CrOpaHus,
TEIIOBEIX U
TUAPOIIEKTPOCTAHLIUM.

3.
DNEeKTpUYECKHe
SBJICHUS

29

1.
DIeKTpOoCTaTHKA

2.
DnexkTpudeckas
1enb

15

HaOmronaTe sBieHus
ANEKTPU3ALNU TN MIPH
CONPUKOCHOBCHHH.
OOBSICHATD SIBJICHUS
ANIEKTPU3AINN TN U
B3aHUMOIEHCTBHUA
ANMEKTPUIECKUX
3apsIoB.

Uccnenosats geiicTtBus
ANEKTPUYECKOTO OIS
Ha TeJia U3
MIPOBOJHHUKOB U
JTUDIIEKTPUKOB.
CobupaTh M HCTIBITHIBATH

AIEKTPUYECKYIO LIETIb.

[TarpuoTnueckoe
BOCITUTaHHUE,
[IEHHOCTH
HAay4HOTO
MO3HAHMS,
TPYZIOBOE
BOCIIMTaHUC U
npogeccuoHaIbHOe
CaMOoOIIpe/IeIICHHE,
9KOJIOTHYECKOE
BOCITHTaHHE.




3. PaGora u
MOI[HOCTh TOKA

N3mepsaTs cuity Toka B
ANEKTPUYECKON LIETH.
N3mepsaTe HanpskeHUe
Ha y4JacTKe LIETH.
N3mepsTs
INEKTPUUYECKOE
COIIPOTHBIICHUE.
Uccnenosarts

CHJIBI TOKA B IIPOBOJTHUKE
OT HaIpsDKEHUS Ha ero
KOHIIAX.

N3mepsTs paboTy u
MOIIHOCTb
ANEKTPUYECKOTO TOKA.
BoruncnsaTe cuily Toka B
1enu, paboTy U MOIIHOCT
ANEKTPUYECKOTO TOKA.
OOBACHATD SABJICHUS
HarpeBaHus
IPOBOJHUKOB
ANEKTPUYECKUM TOKOM.
3HaTh U BBINOJIHATH
npaBuiia 6€30MacHOCTH
npu pabote ¢
UCTOYHUKAMU
IIOCTOSTHHOTO TOKa.

4. Dnextpo-
MarHUTHbIE
SIBJICHUA

DnexTpo-
MarHuTHbBIE
SIBJICHUSA

DKCNEPUMEHTAIBHO
U3y4daTh SIBICHUS
MarHUTHOTO
B3aUMOJICCTBUS TEI.
N3yuarsp sBieHus
HaMarHU4YMBaHMS
BEIIECTBA.
Hccnenosars neiictBue
BIIEKTPUYECKOTO TOKA B
NpsMOM MPOBOJHHUKE Ha
MarHUTHYIO CTPENKY.
OO6HapyxuBaTh I€HCTBY
MarHUTHOTO MOJISI Ha
MPOBOJHHUK C TOKOM.
OO6HapyxuBaTh
MarHuTHOE
B3aMMOJIEICTBUE TOKOB.
N3yyaTe npuHIHI
JeNCTBUS

QJICKTPOABUTATCIIA.

Ilennoctu
Hay4HOT'O
MMO3HAHWS,
TPYyZIOBOE
BOCIIUTAHUC U
npodeccuoHanbHOe
CaMOOTIpe/IeIICHHE,
JKOJIOTHYECKOE
BOCIIUTAHHUC.




5. CBeToBEBIE
SIBIICHUS

10

CBeTOBBIE
SIBIICHUS

10

DKCNEPUMEHTAIBHO
U3y4aTh SIBJICHUE
OTPaXKCHHS CBETA.
HccaenoBaTts cBolicTBa
n300pakeHus B
3epkaiie. I3MepsTh
(hoKyCHOE paccTosTHUE
cobuparonieit TMH3bI.
ITonyuats
n300pakeHue ¢
MTOMOTIIBIO
cobuparonieit TMH3bI.
Habntonars siBneHue
JIMCIIEPCUHU CBETA.

DcTeTHYECKOE
BOCIIMTaHUE,
IECHHOCTHU Hay‘-IHOI‘O
ITO3HAHUS.

Hrorosas
KOHTPOJIbHAS
paborta

Hrorosas
KOHTPOJIbHAS
pabora

BoinonHsATe yueOHble
3aaHusl, Tpedyromue
JIEMOHCTpaLUU
KOMIIETEHTHOCTEH,
XapaKTEepU3YIOIINX
€CTECTBEHHO —
HAy4YHYIO TPAMOTHOCTb.

LlenHoCcTH Hay4HOrO
MO3HAHMUSL.

9 kjaacc

1. 3akoHEI
B3aUMOJICACTBUSA
U IBWKEHUS TEI

29

1. OcHOBBI
KAHEMATUKUA

13

2. OCHOBBI
TUHAMUAKHA

12

3. Umnynsc

PaccunteiBath yTh U
CKOpPOCTb IIpU
PaBHOYCKOPEHHOM
JBUKCHHUU TEJNA.
N3mepsaTe yckopeHue
CBOOOHOTO TaJICHHS.
Ornpenenarsb
IIPOWICHHBIN NIyTh U
YCKOpPEHUE JIBUKEHUS
TeJsa 1Mo rpaduky
3aBUCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO
JBUKEHUS T€a OT
BpPEMEHH.

BoruncnsaTte yckopenue
Tena, CUJbI,
NEMCTBYIOLIME HA TENO,
WJIM Maccy Ha OCHOBE
BTOPOT'O 3aKOHA
HeroTona.
DKCHepUMEHTAIBHO
HaXOJUTh
PaBHOJECUCTBYIOILYIO
JBYX CHIL.

[TarpuoTnueckoe
BOCIIUTaHHE,
ICTETHYECKOE
BOCIIUTaHHE,
[EHHOCTH

Hay4YHOTO

MMO3HAHWS,

TPY/ZOBOE BOCIIUTAHY
U po¢eCCUOHAIBHO
CaMOOIpeIeNIEHHE.




Hccnenosatp
3aBUCHMOCTD CHUJIbI
TPEHHUSI CKOJIbKEHHS OT
IJI0LIAIN
CONIPUKOCHOBEHUS TEII U
CUJIbl HOPMAJIBHOTO
JIaBJICHUSL.

N3MepaTs cuiisl
B3aUMOJICUCTBHUS ABYX
TeJ.

N3mepsTs cuny
BCEMUPHOTO TATOTECHHUS.
IIpuMeHATH 3aKOH
COXpaHEHHUs UMITYJIbCa
JUISL pacyeTa
pE3yNbTaTOB
B3aMMO/JICUCTBUSA TEIL.

2. Mexannyeckue | 16 | 1. Mexanudeckue | 7 | OOBACHATH poIece DCTEeTUYECKOe

KoseOaHus u BOJIHBI KoJieOaHUM MasTHUKA. | BOCIHTAHUE,

BOJIHBI. 3BYK. UccnenoBath [EHHOCTH
3aBUCUMOCTB IIEpHOJia | HAYYHOTO
KOJIeOaHMIl MasiTHUKA MO3HAHUS,
OT €ro JJIMHBI U 3KOJIOTUYECKOE
AMILTUTY/IBI BOCITUTAHHUE.
KoJIe0aHui.

2. MexaHunueckue 9 Beruuciasats JUTHHY
BOJIHBIL. 3BYK. BOJIHBI I CKOPOCTh

pacmpocTpaHeHus
3BYKOBBIX BOJIH.
HccnenoBath
3aKOHOMEPHOCTHU
KoJiebaHu# Tpy3a Ha
pYyKUHE.
DKCIEepUMEHTATBHO
ONpPENENATh TPAHUIIBI
YaCTOTHI CJIBIIITUMBIX
3BYKOBBIX KOJIEOAHUH.

3. Dnekrpo- 27 | 1. MarauTHOE 13 | DKcepuMEeHTANBHO [TaTpuotnueckoe

MarHuTHOE MoJie nose W3y4yaTh SIBJICHUS BOCIIUTaHUE,
MAarHuTHOTO [IEHHOCTH
B3aUMOJCICTBUS TE. Hay4HOI'O
N3yuate siBeHust TTO3HAHWS,
HaMarHU4YUBaHUS TPYZIOBOE U
BEIIIECTBA. npo¢eCcCuOHAIBHOE
Hccnenosate neicTBue | caMOONPEACIICHUE,
AJIEKTPUIECKOTO TOKA B | KOJIOTHYECKOE
MPSIMOM TIPOBOJTHUKE BOCITUTaHHUE.

Ha MaroHuTHYIO
CTPEIIKY.




2. DnekTpo- 14 | OGHapyxuBaTh
MarHUTHbIE JeiicTBIe MarHUTHOTO
BOJTHBI T0JISL Ha TIPOBOJIHUK C
TokoM. OOHapyKHUBATh
MarHuTHOE
B3aMMOJICHCTBHE TOKOB.
N3yuars npuHLMT
IEUCTBUA
AIEKTPOIBUTATEIS.
4. CtpoeHue 21 | 1. Ctpoenue 7 | U3mepsTh ['paxxnanckoe
aToMa u aToma JJIEMEHTaPHBIN BOCTIMTAHHE,
aTOMHOTO si/ipa 2. Atowoe aapo | 14 ANEKTPUYECKUH 3apsil. | MaTPUOTUUYECKOE
Hab6mronars BOCIIUTAHUE,
JMHeHYaThie CIEKTPbI LEHHOCTHU
u3nydeHus. Habnmronare | HaygyHOTO
Tpeku anb(da-yacTuil B | MO3HAHUS,
Kamepe Buibcona. IKOJIOTHYECKOE
OO6cyxnarh mpoOsieMbl | BOCIHTAHUE.
BITUSTHUS
paliOaKTUBHBIX
W3JIyYEHUI Ha )KUBbIE
OpTaHHU3MBI.
5. Ctpoenue u 5 | Crpoenue u 5 | Habmonats u DCTEeTUYECKOe
SBOJTIOIIHS HBOJIOLIUSA IPUBOJUTH MPUMEPHI BOCIHTAHUE,
Bcenennoi Bcenennon W3MEHEHUS BHUIA LEHHOCTH
3BE3HOr0 Heba B HAyYHOTO
TEUEHHE CYTOK. MO3HAHUS,
CpaBHUBATH TIAHETHl | DKOJIOTUYECKOE
3eMHOU TPYIIIHL; BOCIIMTAHUE.
MJIaHEThI-TUTAHTHI.
OOBsCHATH (pU3nUECKUe
MPOIIECCHI,
MPOUCXOISAIINE B
HeJpax 3Be3/l.
6. O6o6maromee | 3 | O6oOmaromiee 3 | llpumenenune ennoctu
MOBTOPEHHE MOBTOPEHHE MOJTyYEHHBIX 3HAHUHT HAy4YHOTO
JUTSL HAYYHOTO MO3HAHUS,

0OBSICHEHHS
(bU3UYEeCKUX SBICHUN B
OKpY’KaroIleH Npupoie
M TIOBCETHEBHOM
JKHM3HH, a TAKXKe
BBISIBJICHHE
(hU3UUECKUX OCHOB
psAla COBPEMEHHBIX
TEXHOJIOTHIA.

TPYJAOBOE BOCIIHTAHY
U TpohecCHOHATEHO
caMooIIpe/iesIeHue,

9KOJIOTHYECKOE
BOCIIMTAHHUC.




Hrorosas 1 | Urorosas
KOHTPOJIbHAS KOHTPOJIbHAS
pabora pabora

BrimonuaTe yueOHbIC
3a/iaHus, Tpedyrolme
JIeMOHCTpAIUU
KOMIIETEeHTHOCTEH,
XapaKTepU3YIOIIUX
€CTECTBEHHOHAYYHYIO
IPaMOTHOCTb.

Pemats pacu€tHbie
3aJa4u, B TOM YHCIIe
Ipeoaramime
UCTIOJIb30BAHUE
(busnueckoil Mmogenu u
OCHOBaHHBIE Ha
coJlep>KaHuu
Pa3IMYHBIX Pa3/IEIoB
Kypca (pU3HKH.

LlennocTy Hay4HOrO
MIO3HAHUSL.

COT'JTIACOBAHO
[TpoTokou1 3ace1aHust METOINYECKOTO
00beAMHEHUS yuuTeNen
MaTeMaTHYECKUX HayK
MBOY COII Ne3
ot 26.08.2021 Ne 1
PykoBonurens MO
E.H.Amaesa

COT'JTIACOBAHO
3amectuTenb JaUpekTopa mo YP

C.II.I'am3aroBa

26.08.2021 roma
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