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1.Ilnanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa
JInyHOCTHBIE pe3yJIbTaThl

1. I'pasicoanckoe 6ocnumanue:
- TOTOBHOCTb K aKTHMBHOMY YYacTHUIO B OOCYK/IEHHU OOIIECTBEHHO-3HAUMMBIX U ITHUECKHUX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTH)KEHUHN (PHU3HKH;
- OCO3HAaHHE BaXXHOCTU MOPAJIbHO-ITUYECKUX IIPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO.

2. Ilampuomuueckoe éocnumanue:
- MPOSIBIICHHE HHTEpeca K HUCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (U3UYECKOM
HAYKU;
- LIEGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB.

3. /lyxoeno - npaecmeenHnoe eocnumanue:
- OCO3HAaHHME COLMAJIbHBIX HOPM M NPABUJI MEXKJIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE,
TOTOBHOCTh K Pa3HOOOpPA3HOW COBMECTHOH JESATEIbHOCTH NpPU BBIIOJHEHUU YYEOHBIX,
MO3HABATENIbHBIX 3a/1ay, BBINOJIHEHUU HKCIIEPUMEHTOB, CO3JaHUU Y4E€OHBIX MPOEKTOB,
CTpPEMJIEHHE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIM B ITPOLIECCE 3TOM Y4eOHOM 1eATeNbHOCTH;
- TOTOBHOCTb OIICHMBATH CBOE IIOBEACHUE M IIOCTYNIKM CBOUX TOBAPULIEH C MO3UIUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIEJCTBUI MOCTYIIKOB.

4. dcmemuueckoe eocnumanue:
- BOCHPHUSTHE OSCTETUYECKUX KA4eCTB (U3NYECKON HAyKH: €€ TapMOHHYHOTO TOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH.

5. llennocmu nayunozo no3nanus.
- OCO3HAHME IIEHHOCTH (PU3NYECKOM HayKU KaK MOLTHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHUM, BAJKHEHUIIIEH COCTABIISIONIEH KYJIbTYpPBI;
- pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TEIbHOCTH.

6. Quzuueckoe éocnumanue u hopmuposanue Kyibmypol 300p06b:
- OCO3HAaHME IIEHHOCTU Oe30rMacHoro odpasa >XKM3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE,
BaXHOCTU IpaBHUJI OE30MaCHOTO MOBEJACHUS HAa TPAHCIIOPTE, Ha JIOpOrax, C IJIEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;
- c(hopMUPOBAHHOCTHh HaBbIKA pedICKCUU, TPU3HAHKWE CBOETO MpaBa Ha OIIMOKY M TAaKOTO XKe
npaBa y JIpyroro 4yejoBeKa.

7. Tpyooeoe eocnumanue:
- aKTHUBHOE y4acTH€ B PEIICHUU MPAKTUYECKUX 3a/ad (B paMKaxX CEMbH, IIKOJbI, TOPOJa, Kpas)
TEXHOJIOTUYECKON M COLMAJILHOW HANpaBIEHHOCTH, TPEOYIOUIMX B TOM YHCIIE U (PU3MUYECKHX
3HAHUM;
- HHTEpEC K MPaKTUYECKOMY M3y4EHUI0 podeccuil, CBI3aHHBIX C PU3UKOM.

8. Ikonozuueckoe socnumanue:
- OpHeHTalMs Ha NpUMeHeHue (U3MYECKUX 3HAaHUW [UIsl peleHus 3agad B o0jacTu
OKpY’KaloIllel cpefpl, NMIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX IMOCJEICTBHM NS
OKpYKarolleu Cpeibl;
- 0CO3HaHMeE INT00ANTBHOTO XapakTepa 3KOJOTMUECKUX IPOOIeM U MyTel UX pereHHs.

MeTanpeamMeTHblie pe3yabTaThl
Yuueepcanvnsvie noznasamenvhuie oeiicmeus
Bba3zoevie nozuueckue oeiicmeus:
- BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
- yCTaHaBIIMBaTh CYIIECTBEHHBIH NpPHU3HAK KiIaccU(PHUKAIMM, OCHOBAHHS [isi OOOOIICHUS U
CpaBHEHMUS;
- BBISIBJISITh TTPUYMHHO-CIIEICTBEHHBIC CBSI3U MIPU U3YU4EeHUU (PU3UUECKUX SIBJICHUN W TIPOIECCOB;
JaeJ1aTb BBIBOABI C UCITIOJIB30BAHUEM I{eHYKTI/IBHBIX U MHAYKTHUBHBIX YMOSaKHIOHQHHﬁ, BBIIBUT'AaTh
TUTOTE3bI O B3aMMOCBS3SIX (PU3NUECKUX BEIHYNH;



- CaMOCTOSITEJIbHO BBIOMpPATh cHoco0 pemieHus ydeOHOH ¢u3ndeckoil 3amaun (cpaBHEHUE
HECKOJIbKUX BapHaHTOB PEILICHUS, BHIOOpP HauOosiee MOIXOJSAIIET0 ¢ YYETOM CaMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPUEB).

bazoevie uccneoosamenvckue oeiicmeus:
- HCTIOJI30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT IMO3HAHUS;
- MOPOBOJUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOXKHBIA (PU3NUECKHit
IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PU3NICCKOTO SBIICHUS;
-OlIECHUBAaTh Ha TPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpPMALMIO, TOIYyYEHHYIO B XOe
MCCJIEI0BAHMS WIIM SKCIIEPUMEHTA,
- CaMoCTOSTENbHO (OPMYIHUPOBATh OOOOIICHHS W BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, OTIbITA, UCCIICIOBAHMUS;
- MPOTHO3UPOBATH BO3MOXKHOE JalbHEWIee pa3BUTHE (U3NYECKUX TMPOIECCOB, a TaKKe
BBIJIBUTATh TIPE/IIONI0KEHUSI 00 MX PAa3BUTUU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Paboma c ungpopmayueii:
- MPUMEHSTH PA3IMYHBbIC METO/IbI, THCTPYMEHTHI M 3alPOCHI IIPU IMOUCKE U 0TOOpe nHpopmamu
WIH JAHHBIX C YYETOM MPEATIOKEHHOM yueOHOoM pu3nueckoi 3a1auu;
- aHAIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIHIO Pa3INIHBIX BHIOB H
dbopM npencTaBIeHUS;
- CaMOCTOSITeTbHO BBIOMPATh ONTUMAIBHYIO (QOpMYy TMpeACTaBICHUsS WHPOpMAIMH W
WUTIOCTPUPOBATH pellaeMble 3a7aud HECIIOXKHBIMU CXEMaMHU, JharpaMMaMu, HHOU rpadukod u
X KOMOWHAIUSIMHU.

Ynueepcanvnvie kommynuxamuenwie oeiicmeusn

Obwenue:
- B XoJie OOCYXKIeHHs y4eOHOro Marepuala, pe3yiabTaToB JaOOpaTOpHBIX padOT U MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOH TEMbI M BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pelleHure 3a7a4u U NoAepKaHue OIaroxxenareIbHOCTH OOLIEHHUS;
- COTMOCTABJISITh CBOM CYXJCHUS C CYXKICHUSAMU APYTUX YYACTHHKOB TUAIIOTa, OOHAPYKUBATh
pa3iauvue U CXOJCTBO MO3UIIN;
- BBIP@)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
- MyOJIMYHO MPEJICTABIATH PE3YNbTAThl BHIMIOJHEHHOTO (DPU3WYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIICTOBAHMUSI, TPOCKTA).

Coemecmnasn desamenbHOCMb (COMPYOHUUECMEO):
- TIOHMMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIAMBUAYATbHOW pabOTHl TpH
pelIeHNH KOHKPETHON (pr3nuecKoil mpoOIemsl;
- IPUHUMAThH LIEJTU COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh JAEUCTBUS MO €€ JOCTUKEHUIO!
pacrpenenarTb poyid, o0CYyXJaTh MPOIECCHI W PEe3yibTaThl COBMECTHON paloThl; 00001IaTh
MHEHHUSI HECKOJIBKUX JIIOJIEH;
- BBINOJHATH CBOIO 4YacTh pPaOOThI, JOCTHTas KadeCTBEHHOTO pe3yJibTara I0 CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPYS CBOM JAEUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;
- OIICHMBATh Ka4yeCTBO CBOEro BKJAJa B OOIIMNA MPOAYKT IO KPUTEPUSM, CAMOCTOATEIHHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Ynueepcanwvnuie pecynamuenvie oeiicmeusn

Camoopzanusayun:
- BBIABJIATH NPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTyallMsIX, TPEOYIOIIMX Js pEeLIeHHs
bu3nUecKrux 3HaHUM;
- OPUCHTHUPOBATLECA B PA3JIMYHBIX MOAXOAAaX IMPUHATHUA pemeHHﬁ (HH}II/IBI/I)IyaJIBHOG, IIPUHATHE
pEIleHNs B IpyMIle, IPUHATHE PELLIEHUS TPYIIIOi);
- CaMOCTOSITEIbHO COCTaBJSITh AQJITOPUTM pelleHuss (Qu3nmdeckod 3agaud  WiIM  IJIaHa
UCCIIEIOBaHUS C  Y4€TOM  HMMEIOLIUXCA PEcypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHpOBAaTh IIpearaéMble BApUAHThI PELLIEHUN;
- Ienath BbIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.



Camokonmpons (pehrexcusn):
- TaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U TpeJyiaraTh IJiaH e€ H3MEHEHNUS,
- OOBSCHATH TPHYUHBI JOCTHMXKCHHS (HEJOCTHKCHHS) PE3yJbTaTOB JESATEIBHOCTH, N1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;
- BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE B XOJ BBITIOJHEHUS (PUINIECKOTO
UCCJICIOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILIUXCS CHUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;
- OLICHMBATh COOTBETCTBHE PE3yJbTaTa LIETU U YCIOBHUSM.

Imoyuonanvrlii unmeneKm:
- CTaBUTH ce0si Ha MECTO JIPYroro 4yesjoBeKa B XOJ€ CIopa WIH JTUCKYCCHHM Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO0.

Ilpunamue ceds u opycux:
- MPU3HABATh CBOE MPABO HA OIIMOKY MPH pelieHNH GU3NUYECKUX 3a7a4 WM B YTBEPKACHUAX HA
Hay4YHbIE TEMbI U TAKOE K€ MPABO JIPYroro.

IIpenmeTrHble pe3yabTaThI

IlIpeomemmnvie peszynvmamul uzyyenus Kypca puzuku 7 Knacca.

- HCIIOJIb30BaTh HOHATHS: (U3NYECKME U XUMHUYECKHUE SIBJICHUS; HAOIIOJCHUE, HKCIEPUMEHT,
MOJieJIb, TUIIOTE3a; €IMHUIBI (PU3UUYECKUX BEIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BellecTBa (TBEpHOE, JKHUIKOE, TIa3000pa3HOE); MEXaHWYEeCKOoe JIBUXKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TPACKTOpHsA, paBHOJACHCTBYIOmAs cui, Aedopmarus
(ynpyrasi, miactTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

- paznuuate sBieHUS (aud@y3us; TEmIoBoe IBMKEHHE 4YaCTHI[ BEIIECTBA; pPaBHOMEPHOE
JBUKCHNE; HEPAaBHOMEPHOE IBW)KCHME; MHEPLMs;, B3aUMOJEHCTBUE TEIl; PABHOBECHUE TBEPIBIX
TEJ ¢ 3aKPEIUIEHHOM OCBIO0 BPAILECHHUs; IIepeaada JaBJICHUs] TBEPIABIMHU TEIaMH, KUIAKOCTAMU U
ra3amu; aTMoc(epHoe JaBlieHHE; IJaBaHUE TeJ; MPEeBpalleHue MEXaHWYECKOH 3HEpruu) Io
OIIMCAaHUIO HX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
du3nueckoe sBICHUE;

- pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UYECKUX SBICHHNA B OKPY)KAIOLIEM MHUpPE, B TOM
yuciae (U3MYecKue sBICHHUS B IPUPOAE: NMPUMEPhl IBMKEHUS C Pa3IMYHBIMH CKOPOCTSIMH B
JKUBOM W HEXUBOM NPUPOAE; ACUCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHHKE; BIIMSHHUE
aTMOC(EpHOTro JIaBJICHUs Ha JKUBOW OpraHM3M; IUIaBaHHE pbIO; phIYard B TEJE YeNIOBEKa; MpH
TOM NEpPEeBOAMTH MPAKTHUUECKYIO0 3ajadyy B Yy4eOHYI0, BBIIEISATh CYIIECTBEHHbBIE CBOMCTBA/
NPU3HAKU (PU3NYECKUX SIBIICHHIA;

- ONUCHIBATh H3YYCHHBIE CBOMCTBA Tel W (PU3NYECKUE SBIICHUS, HCIOJB3YysS (QU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPeMs, MyTh, CKOPOCTb, CPEAHSS CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Tena, KHUJIKOCTH,
rasa), BHITAJIKMBAIOIAs CHJIa, MEXaHW4ecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOA((UIMEHT MOJE3HOr0 JEUCTBUS MEXaHU3MOB, KMHETHYECKas U MOTEHLHUaIbHAsl 3HEPIUs);
OpU OINUCAHUU TPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYHMH, HX
0003Ha4YeHUs] U €IUHUIBl (PU3UUECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLIUE TAHHYIO
(Gu3nUecKyro BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH I'padMKU M3yYEHHBIX 3aBHCUMOCTEH
(UBHUYECKUX BEIUYHH,

- XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MYECKHUE SIBICHHS U IPOLECChl, HCIOJb3Ys IMpaBHUiIa
CJIOKEHHMsI CUJT (BIOJIb OJTHOM mpsiMoit), 3akoH [lackans, 3akoH Apxumeza, IpaBUIO paBHOBECUS
pblyara (6J10Ka), «30J0TO€ MPABUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHHUYECKOH SHepruw;
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa W 3allMChIBaTh €ro MaTeMaTHYecKoe
BBIPAKCHMUE;

- OOBSCHATH (U3NYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallUll NPAKTUKO - OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IPUYMHHO — CIICIACTBCHHBIC
CBSI3H, CTPOUTH 00BsCHEHUE U3 | - 2 JTOrMUYECKUX I1aroB ¢ onopoil Ha 1 - 2 n3y4eHHbIX CBONCTBA
(bu3nUecKux sBICHUH, GPU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

- pemath pacu€THble 331a4 B 1 — 2 neiicTBUA, MCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE
¢du3nyecKkue BETMYMHBI: Ha OCHOBE aHAlIM3a YCJIOBUS 33/1a4d 3alMChIBaTh KpPaTKOE YCIOBHE,



HOJCTABIATh (PU3NUECKUE BEIMYMHBI B (DOPMYJIIBI U TPOBOIUTH PACUEThI, HAXOAUThH CIIPABOYHBIC
JaHHble, HEOOXOIMMBbIE JJs pELIeHHs 3a/lad, OLEHMBATH PEATUCTUYHOCTh IOJTY4YEHHOU
(U3HYECKON BETMYMHBL;

- pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYXHO PELIUTbh MPU NOMOLIM (U3NYECKUX METOJOB; B
ONMCAHUU HCCIIEJOBAHMS BBLACIATh IPOBEPSIEMOE IPEANOJN0KEHNE (TUIOTE3Y), pa3iauyaTh U
UHTEPIPETUPOBATH MOJTYYEHHBIH PE3yJIbTaT, HAXOIUTh OIIMOKH B XOJI€ OIbITA, /€]aTh BbIBOJbI
10 €ro pe3yJbTaTam;

- MPOBOAMUTH ONBITHl M0 HAOMIONEHHIO (U3NYECKUX SBICHUH WIM (PU3HMUECKUX CBOMCTB Tell:
(dopMynHupoBaTh MpOBEpsieMble MPEANOI0KEHUSA, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 OINbITA U (POPMYJINPOBAThH BHIBOJIBI;

- BBINOJHATH MpPSIMbIE H3MEPEHUS] PACCTOSIHUSA, BPEMEHHM, MAacChl Teja, 00bEéMa, CHIIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AaHAJIOTOBBIX U LIU(POBBIX MPUOOPOB; 3aMUCHIBATH IIOKA3AHUS
nprOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON MOTPEITHOCTH U3MEPCHHIA,

- TPOBOJUTH MCCIEJOBAHHUE 3aBHUCUMOCTU OJHOM (U3UYECKOM BEIMYMHBI OT JpYyroil c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO JBUXKYIIETOCS TEja OT
BPEMEHHU [IBUKCHHUs Tejla, CWIIbl TPEHUs CKOJBXEHHUS OT Beca Teja, KadecTBa 00pabOTKU
MOBEPXHOCTEN T€l M HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUIOLIaJNd CONPUKOCHOBEHUS TEN; CHJIbI
YIPYroCTH OT YJUIMHEHUS IMPYKUHBI, BBITAJIKUBAIOIIEH CHUJIBI OT 00bEMa MOrpyKEHHON yacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT TJIyOMHBI, Ha
KOTOPYIO IOTPYXKEHO TEJO; YCJIOBMH IIaBaHMsI TeJl, YCIOBUHA paBHOBECHs pbluara M OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOIO MCCIEJOBaHMsI, COOUMpAaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cienys MpeUIoKEeHHOMY IUIaHy, (UKCHpPOBaTh pe3yJbTaThbl IOJy4E€HHOMH
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BHUAE MPEUIOKEHHBIX TaOMUI] W TrpaduKoB, NenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEeI0BaHUS;

- MPOBO/IUTH KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BEIUUMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPJOrO Tejla; CHUja TPEHUs CKOJBXKEHHUS; JaBJICHHE BO3JyXa; BBITAIKUBAIOLIAS CUIIA,
JEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KUIKOCTD TENI0; KOI(D(OUIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIleaysl NMPeII0KEHHOM WMHCTPYKLIMH; HPU BBITOJHEHUHM U3MEpEeHUil coOuparthb
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

- yKa3blBaTh MPHUHLUIBI JEHCTBHS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETp, cooOUIaroIMecs coCcyibl, 0apoMeTp, phlyar, MOABMKHBIN U HEMOJBUKHBINA OJIOK,
HAKJIOHHAs IJIOCKOCTBH;

- XapakTepu30BaTh NMPUHIUIBI JEHCTBUS M3YYEHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOMCTB C
omnopol Ha wuXx omnucaHusd (B TOM 4YHWCIE: TMOAIMUIHUKH, YCTPOMCTBO BOJONPOBOA,
TUIPABIMYECKUNA TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HAcOC, apeoMeTp), HCIOJIb3Ys
3HaHUS O CBOWCTBax (U3MUECKUX SBICHUH M HeoO0XoauMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

- NIPUBOJUTH NMPUMEPHI / HAXOJUTh MH(POPMAIMIO O MPUMEpax MPAKTUYECKOTO UCIOIb30BAHUS
¢bu3nyecKux 3HAHWM B MOBCEJIHEBHOM JKU3HHU JJIs 0OecriedeHus! 6e30MacHOCTH IpU 00palleHun
¢ mpuOopamMH U TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 3[J0POBbS M COOIIOEHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaIOILeH Cpefe;

- co0II01aTh NMpaBHJla TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000pYI0BaHHEM;

- OCYIIECTBIISITh OTOOP UCTOUHUKOB HH(opManyu B ceTu IHTEpHET B COOTBETCTBUH C 3a/1aHHBIM
MIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IYTEM CpPaBHEHUS PA3IUYHBIX
VCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISETCS MPOTUBOPEYMBOW HIIM MOXKET ObITh
HEJIOCTOBEPHOM;

- HWCIIOJIb30BaTh NPH BBHINOJHEHUHM YYEOHBIX 3aJaHUil HaydyHO — MOMYJAPHYIO JUTEPaTypy
(Gu3nMUecKoro coaepxkKaHus, CIPaBOYHbIE MaTepHajbl, pecypchl ceTh VIHTepHeT; BlaneTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(GOpPMAlUKM W3 OAHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

- co3JaBaTh COOCTBEHHBIC KpaTKHE NHCHMEHHBIE W YCTHBIE COOOIIEHWS Ha OCHOBE 2 — 3
UCTOYHHUKOB MH(POPMaLUN (PU3UUECKOT0 COIEpKaHMsl, B TOM 4HCIe MyOIMYHO JeNaTh KpaTKue
COOOIlleHUsI O pe3ylibTaTaX MPOEKTOB WIM Yy4YeOHBIX HCCIEAOBAHUN; MPU 3TOM TIPaAMOTHO



WCIIOJIb30BaTh M3YYCHHBIN MOHSATUIHBIN ammapar Kypca (U3UKH, COMPOBOXKIATh BHICTYILICHUE
MpE3EHTALINEH;
- P BBHITIOJTHEHUH YYEOHBIX MMPOCKTOB U UCCIICIOBAHUH paclpeesiTh 0O0sS3aHHOCTH B TPYIIIE B
COOTBETCTBUHM C IIOCTaBJICHHBIMU 3aJauyaMH, CJCAUTh 3a BBINOJIHEHHWEM IUJIaHA JIEHCTBUH,
aJIcKBaTHO OLIGHMBaTh COOCTBEHHBIM BKJIaJl B JCATEIBHOCTH TPYIIBI; BBICTPaUBaTh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, YUUTHIBAsi MHEHUE OKPY/KAIOIIHX.

Ilpeomemnoie pe3ynomamul uzyuenusn Kypca puzuxu 8 Knacca:

[IpenMeTHbIE pe3yabTaThl JOHKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0YUYAIOUINXCS YMEHUIA:
- MCTIOJIb30BAaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KEHHE aTOMOB M MOJIEKYII,
arperatHble COCTOSHUSI BEIECTBA, KpUCTANIMYECKUe U aMop(dHbIE Tela, HACHIMICHHBIH U
HEHACBHIIICHHBII Tap, BIAXXHOCTh BO3AyXa; TeMIepaTypa, BHYTPEHHSS SHEpPrus, TEIUIOBOU
JBUTATENb; JJIEMEHTAPHBIN SJICKTPUUECKUN 3apsiji, AJIEKTPUYECKOE I10Jie, MPOBOAHHUKU H
JUBJICKTPUKH, TIOCTOSHHBIHN 3JIE€KTPUYECKUI TOK, MArHUTHOE TIOJIC;
- pa3nuyath sABIEHUS (TEIJIOBOE paclIUpeHue /CxkaTHe, TeIulonepenaya, TerIioBOe paBHOBECHE,
CMauMBaHMe, KalWUIIPHBIC SBJICHUSA, UCIIAPEHHUE, KOHJCHCALUS, TUIABICHUE, KPUCTAJUIN3ALUS
(oTBepmeBaHue), KWIIEHHE, TeIulonepenaya (TErIoNnpOBOJHOCTb, KOHBEKIUS, HW3Iy4yeHUE);
DIIEKTPHU3AlUs TeJ, B3aMMOJCHCTBHE 3apsiioB, JCHCTBUS DSJICKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICHICTBIE MarHUTOB, JCHCTBHE MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM)
[0 OIMCAHMI0O MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMBITOB, JEMOHCTPHPYIOUIMX IaHHOE
buznyecKoe sBICHUE;
- pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NYECKUX SBICHHHA B OKPYXKAIOIIEM MHUpE, B TOM
yrcne (pu3ndeckue SBJICHHs B MPUPOJE: MOBEPXHOCTHOE HATSDKEHUE U KAWJLISIPHBIC SIBIICHUS B
NpUpoJie, KPUCTAIBI B Ipupoje, ninydenne CoiHIa, 3aMep3aHne BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHe pOCHI, TYMaHa, HHEsl, CHera; dJIEKTPHUUECKUe BIIEHUS B aTMoc(depe, dTIeKTPHUECTBO
KUBBIX OPraHU3MOB; MarHMTHOE IoJie 3eMiIH, Apei( MOJIOCOB, POJb MAarHUTHOTO IOJIS JUIS
JKU3HU Ha 3emuie, MOJSPHOE CUSIHHUE; IPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B Y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA /TIPU3HAKU (PU3HUECKUX SIBICHUN;
- XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHUS M TPOLECCHI, MCIIOJIB3Ysl OCHOBHEIC
MOJIOKEHUS MOJIEKYJISIPHO — KHHETHYECKOW TEOpUM CTPOEHHUS BEIIECTBA, MPUHIIHUII
CYNEPIIO3UINH T0JIeH (Ha Ka4ueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH Oma mis
yyacTka memnu, 3akoH JDxoyns — JleHma, 3akoH COXpaHEHMs SHEpruM; IMpPH 3TOM JaBaTb
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA W 3aIMCHIBATH €r0 MaTEMATUIECKOE BHIPAKEHHE;
- OOBACHATH (hU3HMYECKHE MPOIECChl U CBOWCTBA TeJd, B TOM YMCJIE U B KOHTEKCTE CHUTYyalui
NPaKTUKO — OPWUEHTHPOBAHHOTO XapaKTepa: BBISABIATh NMPUYMHHO — CIIEJCTBEHHBIC CBSI3H,
CTpPOUTH OOBsICHEHHE U3 | — 2 JIOTMYECKUX LIaroB ¢ ornopoil Ha 1 — 2 M3y4yeHHBIX CBOMCTBa
(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
- pacmo3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO PEIIUTh IMpPHU TMOMOUIM (PU3HMUECKUX METOJIOB;
UCTIONB3YSl ONHMCAaHUE WCCICIOBAHUS, BBINENATH IPOBEPSIEMOE TPEAIONIOKEHHE, OICHUBATh
NPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEIOBaHMUS, 1€1aTh BBIBObI;
- pemath pacy€THBIC 33/1a4M B 2 — 3 MEHCTBHSA, HCIIONB3Ys 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nyeckrue BEIMUYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISIBIISITh HEJOCTATOK JI@HHBIX JUIS pEHICHUS 3a/adyd, BBIOMpATh 3aKOHBI M (HOPMYIIHI,
HeoOXoauMble il €€ pelleHus,, NMPOBOAUTh PAacu€Thl M CPaBHUBATh IOJYYEHHOE 3HAUYEHUE
(GU3NIECKOil BETMYNHBI C U3BECTHBIMHU JIaHHBIMHU;
- pacmo3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO PEIIUTh MPHU TMOMOLIM (PU3MUECKUX METOJIOB;
UCTIONB3Ysl ONHMCAaHUE WCCICOBAHUS, BBIICISTH IPOBEPSIEMOE IIPEAINONIOKEHHE, OIECHUBAThH
NPaBUIBHOCTD MOPSAKA IPOBEACHUS UCCIEI0OBaHNS, AeIaTh BEIBOIbI;
- TIPOBOJUTH OIBITHI MO HAOIIOACHUIO (U3MUECKUX SBICHUH WM (U3NYECKUX CBOWMCTB TEl
(KanmuJUIpHBIE SIBJICHUS, 3aBHCUMOCTH [ABJIEHUS BO3[yXa OT €ro o0béMa, TemIeparypsl;
CKOPOCTH TIpOIlecca OCTBHIBAaHUSI / HAarpeBaHUS TpPH W3IYYEHHUH OT IIBETAa H3Tydaromeid /
MOTJIOIIAIOIIEH TOBEPXHOCTH; CKOPOCTh HCHApEHHMsT BOJAbI OT TEMIIEpaTypbl >KUAKOCTH U
Iomaan €€ MOBEPXHOCTH; DIIEKTPHU3AIHUS TE W B3aUMOJICHCTBHE DIIEKTPHUYECKUX 3apsIOB;
B3aMMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yaJHM3allMsl MAarHUTHBIX IIOJIEH TOCTOSHHBIX



MarHuToB; JEHCTBUS MarHUTHOIO IOJII Ha IPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmra,
CBOWCTBA  DJIEKTPOJBUIATENl  IOCTOSHHOINO  TOKa):  (OPMYIHPOBATH  IPOBEpSiEMbIE
NPENONI0KEHUs, COOMPAaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOPYAOBAaHUS; OMMCHIBATH XOJ
OIbITAa U POPMYJIUPOBATH BBIBOJIBI;
- BBINOJHATH MpPSIMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIIAXKHOCTU BO3/YyXa, CHJIBI
TOKa, HANpPSKEHHUs C HCIOJIb30BAHMEM AaHAJOrOBbIX HPUOOPOB M JATUMKOB (PU3MUECKUX
BEJIMYMH; CPABHUBATh PE3YJIbTAaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIFOTHOM MOTPEIIHOCTH;
- TPOBOJUTH MCCIEJOBAHHUE 3aBHUCHUMOCTU OJHOM (U3MYECKOM BEJIMYMHBI OT JpYroil c
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBHCHUMOCTb CONPOTHBIIEHMSI IPOBOJAHHKA OT €ro
JUIMHBI, TUIOINAJU IIONIEPEYHOr0 CEYEHUS U yIEIbHOIO COIPOTUBIICHMS BEUIECTBA MPOBOIHUKA;
CHJIBI TOKa, WJAYILIErOo Yepe3 IPOBOAHMK, OT HANPSDKEHUS Ha IPOBOJHUKE; HCCIIEIOBaHHUE
[OCJIEI0BATEIBHOTO W MApaUIeIbHOTO  COEAMHEHUH  IPOBOJHHMKOB):  IJAHUPOBATh
UCCIIeIOBaHUEe, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, CIeIys MPEAIOKEHHOMY IIaHy,
(GuKCUpOBaTh pPE3yNbTaThl IOJYYECHHOM 3aBHUCHMOCTHM B BUAE TaOIULl U TpaduKOB, JeNaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEJOBAHMUSI;
- IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYMH (yJelIbHas TEIIOEMKOCTh BEIIECTBa,
COIIPOTHBIICHUE TPOBOJAHHMKA, pab0Ta M MOIIHOCTh JJIEKTPHUECKOTO TOKA): IUIAHUPOBATH
U3MepeHus, COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIeIys IMPEIOKEHHOW MHCTPYKIUH, U
BBIUNCIISTH 3HAUEHNUE BEIMUUHBI,
- co0II01aTh NMpaBUJIa TEXHUKK 0€30M1acHOCTH IpH padoTe ¢ 1a00paTOPHBIM 000pYI0BaHUEM;
- XapakTepu30BaTh MPUHIUMBI JEHCTBUS U3YYEHHBIX NMPUOOPOB U TEXHUUECKUX YCTPOMCTB C
ONOpoil Ha WX omucaHus (B TOM 4YHCIE: CHCTeMa OTOIUICHHMs JIOMOB, THI'POMETp, IMapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUETUMK DIIEKTPUUECKON SHEPTHH, SJIEKTPOOCBETUTEILHBIC
npuOOpBl, HarpeBaTeIbHbIC 3JIEKTPONPHOOPHl (IPUMEPHI), 3IEKTPUUYECKUE MPEAOXPaHUTEIIN;
AJIEKTPOMArHuT, 3JIEKTPOJBUTATENb IIOCTOSHHOIO TOKa), HCIOJIb3YsS 3HaHMSI O CBOMCTBax
bu3nueckux sBICHUNA U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;
- pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA U U3MEPHUTENbHbIE IMPUOOPHl IO CXEMaM U
CXEMaTHYHbIM pPHUCYHKaM (KHIKOCTHBI TEpMOMETp, TEepMOC, ICHUXPOMETp, TUIPOMETD,
JIBUTATEIb BHYTPEHHETO CrOPAaHMUs, IEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbI JJIEKTPUUYECKUX
LeNel ¢ MOCIEeN0BAaTENIbHBIM U IapajuIeIbHbIM COCJUHEHUEM JIEMEHTOB, pa3jinyasl YCIOBHBIE
0003Ha4YeHMsI DJIEMEHTOB AJIEKTPUUECKUX LENel;
- MIPUBOJUTH NMPUMEPHI / HAXOJUTHh MH(OPMAIMIO O MPUMEpax MPAKTUYECKOI0 UCIOIb30BAHUS
¢u3nyecKuX 3HaHUM B MOBCEAHEBHOMN KHU3HU AJIs1 o0ecrieueHus: 0€30MacHOCTH MPU OOpAILEHUH C
npubopaMu M TEXHMYECKMMM YCTPOMCTBAMHU, COXPAHEHMS 3/I0POBbSI U COOJIIOJCHHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOLIEH Cpele;
- OCYLIECTBIATh MOUCK MH(pOpMAIMK (PU3UUECKOTO COAEp)KaHUs B ceTu VIHTepHeT, Ha OCHOBE
UMEIOUINXCA 3HAHUW U NYTEM CpaBHEHUS JOIOJIHUTENbHBIX HCTOYHUKOB  BBIIEIATH
UHPOPMaLINIO, KOTOpasi SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
- HWCIIOJIb30BAaTh IPH BBHINOJHEHUM YYEOHBIX 33JaHUM HAyYHO — MOMYJSPHYIO JIUTEPaTypy
(Gu3nUecKoro coaepxkaHus, CIpPaBOYHbIE MaTepHajbl, pecypchl ceTu VIHTepHeT; BIaleTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HH(OpPMALMKM W3 OAHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;
- CO3/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE U KpAaTKHUE YCTHBIE cOOOIIeH s, 000011as nHpopMaLnio
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUYECKOTO COJIEpKAHUSA, B TOM YHCIE MYOIUYHO MPEICTaBIIATh
pe3ynbTaThl MPOEKTHOM WM HCCIEAOBATENbCKOM AESITENbHOCTH; TPU 3TOM T'PaMOTHO
UCTIOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN ammapaT Kypca (U3MKH, CONMPOBOXKIATH BHICTYIIJICHHUE
MPE3EHTALNEH;
- TIpY BBITIOJIHEHUH y4EOHBIX NMPOEKTOB U UCCIIEAOBAHUM (PU3NUECKUX MPOIIECCOB PACIPEEATh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C IIOCTABICHHBIMU 3a/1a4aMH, CIEUTH 32 BBHIIOJHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ] B
NEeSTeNIbHOCTh ~ TPYMIbl;  BBICTPaWBaTh KOMMYHUKATHBHOE  B3aUMOJCHCTBUE, MPOSBIIAA
TOTOBHOCTb pa3periaTth KOH(MIUKTHI.

Ilpeomemmnvie pesynvmamul usyvenus Kypca pusuku 9 knacca:



[IpenmeTHbIe pe3ynbTaThl JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIIUXCSl YMEHHUI:
- WCHOJb30BaTh IMOHATUA: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPAaEKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JIBHXKEHHUs, Nedopmanus (ympyras, IUIaCTHUECKas), TPEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTh U MEPErpy3KH; LEHTP TSHKECTH; aOCOJIIOTHO
TBEPJI0E TEJO, IIEHTP TSHKECTHU TBEPIOTO TeJa, paBHOBECUE; MEXaHHMUECKUE KOJICOaHUsI U BOJIHBI,
3BYK, HHQPa3BYK U YJIbTPa3BYyK; AJIEKTPOMArHUTHHIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OIM30PYKOCTh U JTAIIbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U MOTJIOLICHHUS; abda -, 0eTa - u
ramMMa — U3J1y4eHuUs1, U30TOIIbI, iJIepHasi SHEPreTHKa;
- pasnuyarh SBJIEHMS (PAaBHOMEPDHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE JIBUJKEHUE,
PaBHOYCKOPEHHOE IpsIMOJIMHENHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PABHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEAKTUBHOE J[BHKCHHE, KoJieOaTelnbHOe
JBYDKEHUE (3aTyXarollue M BBIHYKICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBHIKEHHE,
OTpaXEHHME 3BYKa, DJIEKTPOMAarHUTHasT MHIYKIMS, MPSMOJMHENHHOE paclHpoCTpaHEHUE,
OTpa’K€HHE U IPEIOMIIEHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETa, Pa3IoKeHHe Oesoro
CBETa B CIEKTP M CIOXEHHE CIEKTpaJbHBIX I[BETOB, €CTECTBEHHAs paJHOAKTUBHOCTD,
BO3HMKHOBEHUE JIMHEHYATOr0 CIIEKTPA U3Jy4EHNUs1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHUE;
- pacro3HaBaTh IPOSIBIEHUE M3YYEHHBIX (PU3MUECKUX SBICHUH B OKpYKaloLeM Mupe (B TOM
yricie (QU3NYEcKue SIBICHUS B MPHUPOJC: NPUJIMBBI M OTJIMBHI, ABMKeHHE iaHeT CoiHeuHoU
CHUCTEMBl, PEAKTUBHOE JIBUKEHHUE >KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO, LIBETAa TE€J, ONTUYECKUE SIBJICHUS B
npupojie, OuoIoTMYecKoe JEeWCTBUE BHUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOI'O
U3TYy4YCHUH; €CTECTBEHHBIH paJMOAKTHBHBIM (OH, KOCMHUYECKHE Jy4YH, pPaJAHOAKTHBHOE
U3Iy4eHUE NPUPOAHBIX MHUHEpAIOB; ACUCTBUE PAAMOAKTHBHBIX M3JIyY€HHH Ha OpraHu3M
YeJloBeKa), MPH 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIICIATH CYIIECTBEHHBIC
CBOWCTBA / MPU3HAKHU (PU3MUECKUX SBJICHUH;
- ONUCHIBATh H3YYECHHbIE CBOMCTBA Tel U (PU3MYECKHE SBJICHUS, HUCIOIb3YS (pusmueckue
BEJIMYMHBI (CpeIHAsA U MIHOBEHHAsi CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBH)KEHUU, YCKOPEHHE,
nepeMelleHe, MyTh, YIVIOBash CKOPOCTb, CHJIA TPEHMsA, CHUJIAa YIPYIOCTH, CHJIA TSKECTH,
YCKOpEeHHEe CBOOOJHOrO MajeHUs, BEC Tejla, MMITYJIbC Teja, UMITYJIbC CHJIbL, MEXaHHYecKas
paboTa M MOIIHOCTh, MOTEHIMAIbHAS 3HEPIUsl Tejia, MOJHATOIO HaJl MOBEPXHOCTBHIO 3E€MIIH,
NOTEHLIMAIbHASL DHEPIHsl CKATOW NPYKHUHBI, KHHETHUYECKAs HEPIUs, IOJHAs MEXaHW4ecKas
SHEprus, MepUoja M 4YacToTa KojeOaHWH, JUIMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTesb MPEIOMICHHUs Cpefbl); NMPU ONMHUCAHUM NPABUIIBHO TPAaKTOBAThH
(Gu3nYeCKUl CMBICT UCHOJIb3YEMbIX BEIMYUH, 0003HAUYEHHUS U €IUHUIIBI (PU3MUYECKUX BEIMYUH,
HaXOJUTh (OPMYIIbI, CBS3BIBAIONINE JTaHHYIO (PU3MUECKYI0 BEMUMHY C JIPYTMMHU BEIMYMHAMH,
CTPOUTH IpaMKM U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
- XapakTepu3oBaTh CBOWcTBa Teln, (U3MUYECKHE SIBJICHHUS U TPOLECCHI, HCIOIb3ysd 3aKOH
COXpaHEHHUs SHEPruu, 3aKOH BCEMHPHOTO TITOTEHMSI, MPUHLMII CYNEPHO3ULUU CHUJI, MPUHIUI
OTHOCUTENIBHOCTH ['anunes, 3akoHel HBIOTOHA, 3aKOH COXpaHEHMs MMIIYJIbCA, 3AKOHBI
OTpaXKEHUsI U MPEJIOMIICHUSI CBETa, 3aKOHBbI COXPAHEHHUs 3apsJ0BOIO M MAacCOBOIO YMCEN MpHU
SJIEPHBIX peaKkIUsaX; MPU ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3aIHUCHIBATh €TI0
MaTeMaTUYECKOE BBIPAKEHUE;
- OOBACHATH (hPU3MYECKHE MPOIECChl U CBOWCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CHUTYyalui
MPAKTUKO — OPHEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO — CJIEICTBEHHBIE CBS3H,
CTpPOUTH OOBSICHEHHE U3 2 — 3 JIOTMYECKUX IIaroB ¢ OMopoil Ha 2 — 3 M3Y4EeHHBIX CBOMCTBA
buznyecKux sIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;
- pemath pacuy€THble 3a7ay (ONMHUpAIOUIMEcs Ha CUCTeMy U3 2 — 3 ypaBHEHMH), HCIIOJIb3Ys
3aKOHBI U (POPMYIIbI, CBSI3BIBAIOLINE (PU3NUYECKIE BETMYMHBI: HA OCHOBE aHaJIN3a yCIOBHS 3a/1a4u
3aMMCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIONINE WIIM M30BITOUHBIEC JaHHBIE, BEIOMPATH
3aKOHBI M (QOpMYJbl, HEOOXOIUMBIE Ul pEIIeHUs, MPOBOAUTH pacué€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUYCHHSI (PU3NYECKON BETMUHHBI,



- pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MPH MOMOIIM (U3UYECKUX METOJIOB,;
UCIIONIB3YSl OMHMCAHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEAINOIIOKEHUE, OLEHUBATh
NPaBWIBHOCTh TOPSIKA TPOBENEHHS] HCCIEIOBaHUS, JAeNaTh BBIBOABI, HHTEPHPETHPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

- TPOBOJUTH OMBITHI MO HAOIIOACHUIO (U3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHS PHEPIUM; 3aBUCHUMOCTH MEpHUoaa
KOJICOAHUH MPYKUHHOTO MaATHUKA OT MACCHI Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIMTYbl MaJIbIX KoJeOaHU; MPsIMOJIMHEIHOE paclpoCTpaHeHUE CBETa, pasiioskeHHue Oenoro
CBETa B CIEKTP; U3y4CHHE CBOMCTB M300pa)XECHUS B IJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparomiei TuH3e; HaboJeHHe CIUIOUIHBIX U IMHEHYAThIX CIEKTPOB U3JIyUeHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HAOOpa 000PyA0BaHUS; OMUCHIBATH X0
OTIbITA U €r0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJIBI;

- IPOBOJIUTH MPU HEOOXOJMMOCTH CEpHUIO MPSMBIX W3MEPEHUH, ONpenenss cpelHee 3HaYeHue
Hu3MepsieMo BeIM4HHBI ((POKYCHOE pacCTOSHUE COOMparomiell JIMH3bI); 0OOCHOBBIBATH BBHIOOD
crocoba u3MepeHus / N3MEPHUTEITHLHOTO MPUO0Pa;

- MPOBOAUTH HCCIIEIOBaHUE 3aBUCUMOCTEN (PU3NYECKUX BEITUYHMH C HCIIOJIB30BAHHEM MPSIMBIX
U3MEpeHUil (3aBUCUMOCTh ITYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JBIDKEHHH 0e3 HayaJlbHOU
CKOPOCTH; IIepro/ia KojebaHuii MaTeMaTHYeCKOTO MasiTHUKA OT JITMHBI HUTH; 3aBUCUMOCTHU yria
OTP@KEHHsI OT YyIVIa MaJCHUs): IUIAHHPOBATh HCCIEIOBAaHUE, CaMOCTOSATEIBHO COOMpPATh
YCTaHOBKY, (PMKCHUPOBATH Pe3yJIbTaThl MOMYUYEHHONW 3aBUCUMOCTU (PU3MUYECKUX BEIMYHH B BHJIE
TaOIHI U TPaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

- MPOBOJIUTH KOCBEHHbIE M3MEpEeHHs (U3MUECKUX BEIMYUH (CPEIHssi CKOPOCTh M YCKOPEHHE
TeJa IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MaACHUSs, KECTKOCTD MPYKHUHBI,
KOA(p(UIIMEHT TpPeHHsI CKOJIbKEHHUs, MeXaHudeckas paboTa M MOIIHOCTh, YAaCTOTa M MEPHOJ
KOJICOAHWH MaTeMaTHYeCKOT0 W TPYXHHHOTO MAasTHUKOB, ONTHYECKas CHJla coOMparomeit
JMH3bI, PAJUOAKTHUBHBIA (DOH): IUIAHUPOBATH HU3MEPEHHS; COOMpPATh OSKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBITIOJIHATH H3MEPEHHS, CIEAYS NPEINIOKEHHONH HHCTPYKIIUH; BBIYUCIISITh 3HAYCHHE
BEJIMYMHBI M aHAIW3UPOBATh IMOJYYCHHBIE PE3yJAbTaThl C Y4YETOM 3aJaHHOW IMOTPEHIHOCTH
U3MEPEHU;

- paznuYaTh OCHOBHBIC MPHU3HAKU HM3YYCHHBIX (U3MUYECKUX MOJIENel: MarephalibHas TOYKa,
a0COIIIOTHO TBEPIOE TEJIO, TOYCYHBII HCTOUYHUK CBETA, JIyY, TOHKAs JIMH3a, IUTaHEeTapHas MOJIEIh
aToMa, HyKJIOHHasI MOJIeJIb AaTOMHOTO SIpa;

- XapakTepHU30BaTh MPUHITUIBI JEHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
OTMOpol HAa WX OMUCaHUS (B TOM YHUCIE: CHUAOMETp, NAaTYMKU MOJIOKEHHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, O5XOJIOT, OYKH, IepUCKol, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), MCMONB3ys 3HAHUS O CBOWCTBAX (DHU3MUECKUX
SBJIEHUN 1 HEOOXO0AMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

- co0II01aTh NMpaBKJia TEXHUKH 0€30MacHOCTH NMpH padoTe ¢ 1abopaTOPHBIM 000PYA0BAaHHEM;

- WCIIOJIb30BaTh CXEMBI M CXEMAaTHYECKHE PUCYHKH H3yYCHHBIX TEXHHYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX TPUOOPOB M TEXHOJIOTMYECKMX MPOIECCOB MPH PpEHIeHuH Yy4eOHO —
NPaKTUYECKHUX 3a]1a9; ONTHYECKHUE CXEMBI JUIsl TIOCTPOCHHUS H300paXeHNH B IJIOCKOM 3€pKaie
coOuparole JT1H3E;

- TIPUBONTH MPUMEPHI / HAXOJUTh MH(OOPMAIHIO O MPUMEPAX MPAKTHICCKOTO HCITOJIb30BAHHUS
¢u3nuecKux 3HAHUU B MOBCETHEBHOM XHU3HH JJs oOecrieyeHus 0€30MacHOCTH MPH 00paIleHuu
¢ mpubopamMH W TEXHHYECKHUMH YCTPOWCTBAMH, COXPaHEHHs 3/I0POBBbS W COOIIOJICHHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpee;

- OCYIIECTBIIITh TMOWCK wWH(popManmu (U3NIECKOTO conepkaHust B cetn HTepHer,
CaMOCTOSITENIbHO  (OpMYIHpPYsT  TOWCKOBBIM  3ampoc, HAXOAWTh MYTH  ONpeAcTeHUs
JIOCTOBEPHOCTH TOJYYCHHOW WH(POPMAIMK Ha OCHOBE WMEIOIINUXCS 3HAHUH W JTOTIOTHUTEILHBIX
HUCTOYHUKOB;

- WCITOJB30BaTh TPH BBHIMOJTHEHUH YUYEOHBIX 33JlaHUH HAaydyHO — TMOMYISIPHYIO JIUTEPATypy
(buU3MYECKOTO COAEpIKaHMsI, CIPABOYHBIE MaTepHallbl, pecypchl cetu HTepHET; BIaneTh



npuéMamM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOPMAIMM W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

- C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC COOOIICHWS HAa OCHOBE HH(OpPMALUHU M3
HECKOJIbKUX MCTOYHMKOB (DU3MUYECKOrO colepKaHMs, MyOIMYHO MPEACTaBIATh PE3yJbTaThl
IIPOCKTHOM WJIM MCCIIEOBATEIbCKOM JEATEIBHOCTH; IIPU O3TOM TI'PAMOTHO HCIIOJIb30BaTh
U3y4EHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKU U CONPOBOXKIATh BHICTYIUICHUE
Ipe3eHTaluel ¢ y4€ToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

Bovinycknuk ocno6énou wikonsl Hayuumcesa:

- cobmoaTh mpaBuiia 6€30MaCHOCTH M OXpaHbI Tpyia Mpu padboTe ¢ yuyeOHbIM U Tab0paTOPHBIM
00opyI0BaHNEM;
- IOHUMATh CMBICII OCHOBHBIX (DH3UYECKHX TEPMHUHOB: (PU3HUECKOE TENI0, (PU3HUECKOE SBIICHUE,
buznueckas BeIMUMHA, €IUHULBI U3MEPEHUS;
- pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIUTh MPH TOMOIIM (U3NYECKUX METOIOB;
AQHAJIM3UPOBATH OTJIEIbHBIC ATAIbI MPOBEACHUS UCCIEAOBAHUN U HHTEPIIPETUPOBATH PE3YIbTAThI
HAOJIIOJICHUH H OIBITOB;
- CTaBUTb OMbITHI 0 MCCIENAOBAHUIO (PU3NYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB Ten 0e3
WCIIOJIb30BaHUs MPSIMBIX WU3MEPEHHI; TpU 3TOM (OPMYIUPOBATh MpobiIemMy/3anady ydeOHOTO
9KCIIEPUMEHTA; COOMpPATh YCTAaHOBKY M3 IMPEAJIOKEHHOTO 000pYAOBaHUS; MPOBOJIUTH OMBIT U
(GbopMyIIMPOBATH BEIBOJIBI.
Ipumeuanue. Ilpu npoBeeHNH UccIeqOBaHUS (HU3MUECKUX SBICHUIN M3MEPUTENbHbBIE TPUOOPHI
UCTIONIB3YIOTCSl JIMIIb KaK JAaTYMKH H3MEpPeHUs (U3MYECKMX BEIUYHMH. 3aluCH TOKa3aHUi
IPSIMBIX U3MEPEHUH B ATOM Cllydae He TpeOyeTcsl.
- IOHUMATH POJIb IKCIIEPUMEHTA B TIOJTYICHUH HAyYHOU HH(OpPMAIIHH;
- IPOBOJUTH MPSMbIE U3MepeHUs (PU3MUECKUX BEIMYUH: BPEMsl, pACCTOSHUE, Macca Tela, 00beM,
cHulla, TeMmIeparypa, arMoc(epHOe IaBiIeHUE, BIAKHOCTh BO3JyXa, HANpsDKEHHE, CHJa TOKa,
panuanoHHbId (OH (C HCHOJIB30BAHUEM JIO3UMETpPA); MPH STOM BBIOMPATH ONTUMAIHHBIN
CIoco0 U3MepEeHus U UCIIONb30BaTh MPOCTEHIIINE METO bl OLIEHKH MOTPEIIHOCTENH U3MEPEHHIA.
Ipumeuanue. Jlrobas ydeOHas mporpaMma JOJDKHA O0OECIeYMBATh OBJIAJICHUE TPSIMBIMH
U3MEPEHUSIMU BCEX MEPEUNCICHHBIX (PU3MUECKUX BETUYHH.
- TIPOBOJMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (PU3NYCCKUX BEIMYMH C HCIIOJIB30BAHUEM TPSIMBIX
U3MEpPEHUIl: TPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMOJYYECHHOM
3aBUCHUMOCTH (U3WYECKUX BEIWYMH B BHUAE TaOMUI] W TpaduKoB, AelaTh BBIBOABI TIO
pe3ynbTaTaM HCCIeI0BaHuUs;
- MPOBOJTUTH KOCBEHHBIC H3MEPCHHSI (PU3NYCCKUX BEIUYHMH: IMPH BBIMOJHCHUH W3MEPCHHMA
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIysl MPEATOKEHHON HHCTPYKIIMH, BBIYUCIATH
3HAUCHUE BEIIMYMHBI U aHAJTU3UPOBATH MOJYUYCHHBIC PE3YJIBTATHI C YUETOM 33JJaHHOW TOYHOCTH
U3MEPEHHUI;
- aHAIM3UPOBaTh CHUTYAIlMHd TPAKTHKO-OPUEHTUPOBAHHOTO XapakTepa, Y3HABaTh B HUX
MPOSIBIICHUE M3YUYEHHBIX (U3MUECKUX SBICHHM WM 3aKOHOMEPHOCTEH U MPUMEHSTH
UMEIOIITUECS 3HAHUS JIJIS KX OOBSICHEHHS;
- MOHUMATh MPHUHIMIBI IEHCTBUS MAIIWH, TPUOOPOB M TEXHHUUYECKUX YCTPOWCTB, YCIOBUS UX
0€30MMacHOTO UCTIOIH30BaHMS B TIOBCETHEBHOM KU3HU;
- HUCIONIb30BaTh TPU BBHIMOJTHEHUHM Y4YEOHBIX 3aJlad HAyYHO-TIOMYISPHYIO JHUTEpaTypy o
(U3HYECKUX SIBIICHUSX, CIIPABOYHBIC MAaTEPHUAJIBI, pecypchl IHTepHET.

Boinycknuk nonyuum 603moicnocms Hayuumsca:

- OCO3HaBaTh IECHHOCTh HAYYHBIX MCCJEI0BAaHUM, poJib (PU3MKU B PACIIUPEHUU IMPEICTaBICHUMA
00 OKpy»KarollleM MHpE U €€ BKJIAJ] B YJIyUIIEHHE KaueCTBa KU3HHU;

- UCIOJIB30BaTh MpPUEMBbl TOCTPOEHUs (GU3NYECKUX Mojesei, moucka u (QOpMYIHUPOBKU
JI0Ka3aTeNNbCTB BBIIBUHYTBIX THIIOTE€3 M TEOPETUYECKHX BBIBOJOB HAa OCHOBE AMIIMPHUUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

- CpPaBHUBAThb TOYHOCTh HM3MEpEeHMs (PU3NYECKHX BEIUYMH IO BEJIUYMHE HUX OTHOCHTEIHHOMN
MOTPEIIHOCTH ITPH NPOBENEHUH NPSAMbIX U3MEPEHUN;



- CaMOCTOSITEJILHO MPOBOJUTH KOCBEHHBIC U3MEPEHUS U UCCIIEAOBAHUS (PU3HMUECKUX BEJIUYHH C
UCIOJIb30BAHUEM Pa3IMUYHBIX CIIOCOOOB M3MEpEHUs (U3NYECKUX BEJIMYMH, BBIOMpPATh CPEICTBA
U3MEPEHHUsi C Y4eTOM HEOOXOTUMON TOYHOCTH HM3MEpEHHUil, 00OCHOBHIBaTH BBHIOOp crocoba
WU3MEpPEHMs, AaJEKBaTHOIO IIOCTABJIECHHOW 3ajadye, MPOBOJUTH OLIEHKY JOCTOBEPHOCTHU
IIOJIyYEHHBIX PE3YJIbTATOB;
- BOCIpUHUMAaTh UH(opMaIHio GU3NYECKOT0 COJAEPKAHNSA B HAYUHO-TIOMYJISIPHON JIUTEpaType U
CpeACTBaXx MAaccoBOM uWH(pOpMAIMK, KPUTUYECKH OLEHHBATh TOJIYYEHHYIO HWH(POPMALHIO,
aHaAJIM3UPYs €€ CoJep KaHNe U JaHHble 00 UCTOUYHUKE MH(pOpMaLuy,
- CcO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIE COOOIICHHS O (PU3MUECKUX SIBJICHUAX Ha
OCHOBE HECKOJBbKUX HCTOYHHUKOB HMH(OpMAIMM, COINPOBOXAATh BBICTYIUIEHUE IpE3eHTALUEH,
YUUTBIBAsI OCOOCHHOCTH ayTUTOPUU CBEPCTHHUKOB.

Mexanuueckue asénenun. Boinycknuk nayuumecea:
- pacro3HaBaTh MEXaHMUYECKHE SIBIICHUS M OOBSICHATH HA OCHOBE UMEIOIINUXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM yCJIOBMsSI IIPOTEKAHUS 3THUX SBJICHUI: PABHOMEPHOE U HEPAaBHOMEPHOE JIBHIKEHUE,
PaBHOMEpPHOE U  PABHOYCKOPEHHOE  MPAMOJMHEHHOE  JIBH)KCHHE,  OTHOCHUTEIIBHOCTH
MEXaHUYECKOro JBMKEHUs, CBOOOIHOE MAJICHUE TeJl, PABHOMEPHOE JIBUKEHHE 110 OKPYKHOCTH,
WHEpLUs, B3aUMOJEHCTBUE Tell, PEAKTUBHOE JBIKEHUE, IIepeada JaBICHU TBEPAbIMU TEIIAMHU,
KHUJIKOCTSIMM U Ta3aMM, aTMOC(epHOEe JaBlieHHE, IUIaBaHUE TeJl, PaBHOBECHUE TBEPABIX Tell,
UMEIOLINX 3aKpEIJIEHHYI0 OCh BpallleHUus, KoJieOaTelbHOE JIBUKEHUE, PE30HAHC, BOJIHOBOE
JIBUXKEHHE (3BYK);
- OIKCHhIBaTb M3YyYEHHBbIE CBOWCTBA TEI U MEXaHMUYECKUE SIBJICHUS, UCHOJB3Ys (pusmueckue
BEJIMYMHBL: IYTh, MEpEMEILIEHHEe, CKOPOCTb, YCKOPEHHE, Iepuoj] oOpalleHus, macca Tela,
IUIOTHOCTh BEILIECTBA, CUJIa (Cujla TSHKECTH, CUila YIIPYTroCTH, CUjla TPEHUs ), AaBJIEHUE, UMITYJIbC
TeJla, KUHETUYECKasi SHeprusi, MOTeHIMAIbHas SHEprusi, MexaHuueckas padoTa, MexaHu4eckas
momrHocTh, KIIJl mpu coBepmieHHH pabOTHI ¢ HCIIOIB30BAaHMEM IPOCTOTO MEXaHWU3Ma, CHIIa
TPEeHus, aMIUIMTyla, IEepUoJ M YacToTa KoJjieOaHU#, JUIMHA BOJHBI U CKOpPOCTh €€
pacmpocTpaHeHusl; IPU OMUCAHUU IMPABHIBHO TPAKTOBATh (DU3MUYECKHUIA CMBICT HCIOIB3YEeMbIX
BEJIMYMH, UX 0003HAYEHUS U €AMHUILBI U3MEPEHUs, HAXOIUTh ()OPMYJIbl, CBS3BIBAIOIINE JTaHHYIO
($U3NUECKYIO BETUYMHY C IPYTHMMHU BEJIMYMHAMH, BEIYUCISITH 3HAYCHNE (PHU3NUECKON BETMUUHBI;
- aHAJM3UPOBATh CBOMCTBA TeJl, MEXaHUYECKUE SBJICHUS M MPOLECCHl, UCHOIb3Yysd (U3NUECKUe
3aKOHBI: 3aKOH COXPAaHEHMUsS DHEPruH, 3aKOH BCEMHPHOTO TATOTEHUs, IMPHUHLMI CYNEPHO3ULUN
cuil (HaxoxaeHue paBHozelcTByromeit cuisl), I, II n I 3akonsl HertoTOHa, 3aKOH cOXpaHEeHHUs
UMITyJbca, 3aKkOoH I'yka, 3akoH Ilackans, 3akoH Apxumena; Ipu 3TOM pasinyaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U €r0 MaTEMAaTHUYECKOE BHIPAKEHUE;
- pasznu4aTh OCHOBHBIE MPHU3HAKU M3YYEHHBIX (U3MUYECKUX MOJIENeN: MarephalibHas TOYKa,
UHEepLUalIbHas CUCTEMA OTCUETA;
- pemiath 3aJayd, HUCHOJB3YyS (U3MUECKHE 3aKOHbI (3aKOH COXpPAHEHMs] JHEPrHM, 3aKOH
BCEMUPHOIO TAroTeHus, npuHuun cynepnosuiuu cwi, I, II u III 3akonsl HeroTroHa, 3akoH
COXpaHEHMsI MMITysbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (Hopmysl,
CBsI3bIBalOIME (hU3MUYECKHE BEIWYMHBI (yTh, CKOPOCTb, YCKOPEHHE, Macca Tenla, MIOTHOCTh
BEILIECTBA, CHJIA, JABJICHUE, UMITYJIbC TeJla, KUHETUYECKasl dHEPIus, NOTCHIMAIbHAS JHEPTus,
MexaHu4deckass paboTa, mMexaHuueckas MomHocTh, KIIJ] mpoctoro mexanusma, cuia TPEHUS
CKOJIbJKEHUS, KOAQ(UIMEHT TPEHUs, aMIUIUTY/1a, IEPUOJ U YacTOTa KoJeOaHUM, AJIMHA BOJIHbBI U
CKOPOCTb €€ pAacIpOCTPAaHEHHs): Ha OCHOBE aHaJIM3a YCIOBHUS 3aJauM 3alUCBIBATh KpPaTKOE
yCIIOBUE, BBIICNATh (PU3NYECKUE BEIUYMHBI, 3aKOHBI U (OpMYJbl, HEOOXOAUMBbIE IS €€
peleHus, MPOBOAUTE pacueThl U OLEHUBATH PEATbHOCThH MOJYYEHHOTO 3HA4YEHUs (PU3HUECKOU
BEJINYUHBI.

Buvinycknuk noyuum 603M0MCHOCHb HAYUUMbCA:
- UCIMOJb30BaTh 3HAHUS O MEXAHUYECKUX SIBJICHMUSX B MOBCEIHEBHOM >KU3HM JJIsi 00€CIeYeHUsI
0€3011acCHOCTH MpHU O0pallleHUH ¢ PUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, JIJIsl COXPAaHEHHS
3JI0POBbSl M COOJIIOJIEHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKpYXarolle cpene; MpUBOIUTh
OpUMEpbI MPAKTUYECKOTO MCIOIB30BaHUA (PU3MUYECKHX 3HAHUM O MEXaHUYECKUX SIBICHUSIX U



¢u3nUecKux 3aKOHAaX; MPHUMEPHl HCIOJb30BAHUS BO30OHOBISEMBIX HMCTOYHHUKOB SHEPIUU;
9KOJIOTUYECKHX MOCIEACTBUI UCCIIEJOBAHUS KOCMUYECKOTO POCTPAHCTB;
- pasznuyaTh TPAHHUIBI TPUMEHHUMOCTH (PU3MUECKUX 3aKOHOB, MOHMMATh BCEOOLIMI XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAHEHHs MEXaHUYECKOW SHEpruH, 3aKOH COXPaHEHUs
MMITYJIbCa, 3aKOH BCEMUPHOT'O TATOTEHMS) U OTPAaHUYEHHOCTh UCIIOJIb30BaHUSI YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u zp.);
- HaXOJUTh aJIEKBATHYIO MPEUIOKEHHON 3a7aue (PU3UUECKYI0 MOJIeNb, Pa3peliaTh MpooieMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHUN IO MEXAaHUKE C MCIIOJIb30BAaHHMEM MAaTeMaTHYECKOro ammapaTta,
TaK U IPU [TOMOLIY METO/I0B OLICHKH.

Tennoevie agnenusn. Boinycknuk nayuumesa:
- pacmo3HaBaTh TEIUIOBBbIC SBJICHHS U OOBSICHATH HAa 0a3e HMMEIOUIMXCS 3HAHWN OCHOBHBIC
CBOWCTBA WJIM YCIIOBMS NMPOTEKAHUS ITUX SBICHUN: MudPy3us, u3MeHeHue oObema Tel Mpu
HarpeBaHuu (OXJIAXKJCHHM), OOJbIIAs CKMMAEMOCTh Ia30B, Maylas CKMMAEMOCTh KHJIKOCTEH U
TBEPJbIX TEN; TEIJIOBOE PaBHOBECHE, MCIIAPEHUE, KOHJAEHCAlMs, IUIaBJIEHUE, KPUCTaIIIN3aIus,
KHUIIEHUE, BJIQXHOCTb BO3/yXa, pPAa3IMUHBIE CIIOCOOBI TeIuIonepenad (TerIonpOBOAHOCTD,
KOHBEKIMsI, W3JIydeHHE), arperaTHble COCTOSHHUS BELIECTBA, IOIVIOIIEHUE OHHEPIUu IpU
UCIIAPEHUHU KUIKOCTH U BBIJEIECHHUE €€ MPU KOHJEHCAllMM Iapa, 3aBUCHUMOCTb TEMIEpaTyphl
KUIIEHUSI OT JaBJICHUS;
- OTIMCHIBATh U3YYEHHBIE CBOIMCTBA TEJ M TEIUIOBBIC SIBIICHUS, UCIIOIB3Ys (PU3NYECKHIE BETMYNHBIL:
KOJINYECTBO TEIUIOTHI, BHYTPEHHSS HEPrusi, TEMIepaTypa, ylielbHas TeIJIOEMKOCTh BELIECTBa,
yIenbHas TEIUIOTa IUIABJICHUS, yJelbHAs TEIUIoTa MmapooOpa3oBaHusi, yIelbHas TEIIoTa
CrOpaHus TOIIMBA, KOA(M(UIMEHT 0JIE€3HOro JEHCTBUS TEMJIOBOIO ABUraTess; IPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJNB3YEMbIX BEIMYHMH, WX OOO3HAYCHUS U
€IMHULBI U3MEPEHUs, HaXOAUTh (OPMYIIbI, CBA3BIBAIOLIME JAHHYIO (DU3MUECKYIO BEIMUUHY C
JPYTUMH BEJTMYMHAMH, BEIYUCISATH 3HAUCHHE (PU3NIECKOI BETMUNHBL;
- pa3In4yaTh OCHOBHBIE IPU3HAKHU U3YUYEHHBIX (PU3HUYECKHX MOJeNell CTpOeHMsI ra30B, KHUAKOCTEH
U TBEPJBIX TEJI;
- NPUBOJIUTH INPUMEPHl MPAKTUUYECKOI'O HCIHOJIb30BaHUA (PU3MUECKUX 3HAHUH O TEIUIOBBIX
ABJICHUSX;
- pelaTh 3a/la4yM, UCMOJb3Ys 3aKOH COXPAHEHHUS HEPruH B TEIUIOBBIX Ipoleccax U (GOopMyIbl,
CBsA3bIBAIOIIME (PU3NYECKHE BEIMYMHBI (KOJIMYECTBO TEIJIOTHI, TEMIEparypa, YyAelbHas
TEIIOEMKOCTh BEIECTBA, yJeNIbHas TEIIoTa IJIaBJIEHUs, YAeIbHas TEIIoTa napooOpa3oBaHus,
ylIenabHas TEIJoTa CropaHusl TOIUIMBA, KOA(PQGUIMEHT TMOJIE3HOrO0 JEHCTBUS TEMJIOBOIO
JIBUTATEls): Ha OCHOBE aHAJIM3a YCIOBMS 3a/ayM 3alMChIBaTh KpPAaTKOE YCIOBHE, BBLAEIATH
¢uznyeckue BEIWYMHBI, 3aKOHBI M (OPMYJIbI, HEOOXOIUMBIE AJIi €€ pPELIeHUs, MPOBOIUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJyY€HHOT'O 3HAaYeHUs (PU3NUECKOM BETUUUHBI;
- aHaJIM3UpOBATh CBOICTBA TE€J, TEIJIOBBIE SBJIEHHUS M IPOLIECCHI, MCIONb3yd OCHOBHBIE
MIOJIO)KEHUSI aTOMHO-MOJIEKYJISIPHOTO YYE€HHsS O CTPOCHMM BEIIECTBA M 3aKOH COXPAHEHUS
SHEPIHH.

Boinycknuk nonyuum 603mM03HCHOCHb HAYUUMbCA:
- HCMOJb30BaTh 3HAHMUSA O TEIUJIOBBIX SIBJICHUSX B IOBCEJIHEBHON MXU3HU ISl 00ECHEUEHUS
0€30MacHOCTH MpH 00pallIeHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JJIsl COXPaHEHHS
3/10pOBbs U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKpY’Kalollell cpezie; NPUBOAUTh
IPUMEPBI SKOJIOTUYECKUX MOCIEICTBUI paboThl ABUraTeNeil BHyTPEHHErO CrOPaHus, TEIJIOBBIX
Y TUJIPORJIEKTPOCTAHIINI;
- pasznuuaTh TPaHMUIBI NPUMEHMMOCTH (PU3MUYECKUX 3aKOHOB, MMOHHMMAaTh BCEOOLINI XapakTep
(byHIaMeHTaIbHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXPaHEHHUS YHEPIHH B TEIUIOBBIX MPOIECCaX)
Y OTPAaHUYEHHOCTD UCIOIb30BAHMUS YaCTHBIX 3aKOHOB;
- HaXOJIUTh a/IEKBaTHYIO MPEII0KEHHON 3a/1aue (PU3NUECKYI0 MOJIENh, pa3peliaTh MpooieMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHUU O TEIUIOBBIX SBJIEHUSAX C HCIOJB30BAHUEM MAaTEMAaTHUUECKOTO
anmnapara, Tak 1 IpHu MOMOIIY METOJI0B OLIEHKH.

dnekmpuueckue u mazHumHble A61eHus. Boinycknuk nayuumes:



- pacro3HaBaTh 3JCKTPOMAarHUTHBIC SIBJICHUS U OOBSICHATH HAa OCHOBE HMEIOIIMXCS 3HAHUUN
OCHOBHBIC CBOWMCTBAa WM YCIOBUS HPOTEKaHHUsS OSTUX SBJIEHUM: dIEKTpU3aLus Tell,
B3aMMOJICMCTBUE 3apsAJ0B, AIEKTPUYECKUH TOK M €ro JEHCTBUS (TEIUIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aUMOJICHICTBUE MAarHUTOB, 3JEKTPOMAarHUTHAs MHIYKLUS, 1eHCTBME MarHUTHOTO
[oJii Ha IPOBOAHMK C TOKOM M Ha JBIKYLIYIOCS 3apsDKEHHYIO YacTHIly, JEHCTBUE
JIEKTPUUECKOr0 MOJIsl HAa 3apsKEHHYIO YacTHUIy, 3JIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHENHHOE
pacnpocTpaHEHHUE CBETA, OTPAKEHUE U MPEJIOMIIEHUE CBETA, IUCIIEPCHSI CBETA;
- COCTaBIATb CXEMBbl JJIEKTPUYECKUX IeNed C IO0CIeJOBATeNbHBIM M  Hapajle]bHbIM
COCMHEHUEM 3JIEMEHTOB, pa3iiyasi yCIOBHbIE 0003HAYCHHS IEMEHTOB JICKTPUYECKHX IIeTIei
(MCTOYHMK TOKA, KJItOY, PE3UCTOpP, PEOCTaT, JIAMIIOUKa, AMIIEPMETP, BOJIBTMETD);
- HCIOJb30BaTh ONTUYECKUE CXEMBbl JUIsl IOCTPOEHUS H300paKEHUN B IJIOCKOM 3€pKalle U
cobuparoniei JIMH3E;
- OMMCHIBATh U3yUYCHHBIE CBOMCTBA TEJ M AJIEKTPOMArHUTHBIE SBJICHHS, UCTIONB3YS (PU3UYECKUE
BEJIMYMHBL: DJIEKTPUUYECKUM 3apsl, CUla TOKa, JIEKTPUYECKOE HaNpsHKEHUE, HJIEKTPUUYECKOoe
COIIPOTHUBIICHUE, Y/IEIbHOE COPOTHUBIICHHE BELIECTBA, pPa0OTa IEKTPUIECKOTO MO, MOIIHOCTD
TOKa, (POKYCHOE PACCTOSHUE M ONTHUYECKAas CHJIA JIMH3bl, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M YacTOTa CBETa; NPH ONMCAHUU BEPHO TPAKTOBATH (U3UUYECKUN CMBICI
UCMOJIb3YeMbIX BEIMYMH, MX OOO3HAYEHUs M EAMHUIBl HM3MEpPEHMs; HaXoIuTh (HOpMYIIbI,
CBSI3BIBAIOIME TAHHYIO (PM3NYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;
- aHAJINW3MPOBATh CBOWCTBA Te€J, 3JIEKTPOMArHUTHBIC SBJICHUS UM TPOLECCHI, HCIIOJIb3Ys
(u3nyecKre 3aKOHBI: 3aKOH COXPaHEHUs IEKTPUUECKOro 3apsaaa, 3akoH Oma JuIs yyacTka LenH,
3akoH J[xoyns - JleHna, 3aKOH NPSMOJUMHEHHOrO PaclpoCTPaHEHMsI CBETA, 3aKOH OTPa)XKEHUs
CBETa, 3aKOH TPEIIOMJICHHS CBETA; MPU STOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
€ro MaTeMaTU4eCKOe BBIPAKCHUE;
- NPUBOAMUTH MPHUMEPHl MPAKTUYECKOTO  MCIOJNb30BaHMUS  (U3MYECKUMX 3HaHUM 00
3JIEKTPOMArHUTHBIX SBJICHUSAX;
- pemarb 3a/Jayd, UCIOJb3Yysd (uU3HUecKue 3aKoHbI (3akoH Oma JJjig ydacTKa LeNH, 3aKOH
Jbxoyns - JleHua, 3aKOH MPSMOJMHEHHOrO PACHpPOCTPAHEHUs CBETA, 3aKOH OTPAXKEHMs CBETa,
3aKOH TIPETIOMJICHUSI CcBeTa) U (HOpMYIbI, CBS3BIBAOIINE (PU3NUCCKUE BEIMYMHBI (CHJIA TOKA,
JIEKTPUUECKOE HAINpsKEHUE, JJIEKTPUUECKOE COINPOTHBIIEHUE, YIECIBbHOE CONpPOTHBIICHHUE
BElIECTBa, paboTa AMEKTPUUYECKOTO MOJISl, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE U ONTHYECKast
CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U 4YacTOTa CBeTa, (OPMYIbI
pacuera JIEeKTPUYECKOT0 CONPOTUBIICHHUS ITPHU MOCIEI0BATENLHOM U NapaJljIeIbHOM COSUHEHUH
IPOBOJIHUKOB): Ha OCHOBE aHajJM3a YCJIOBHA 33Ja4yM 3alMChIBATh KPAaTKOE YCJIOBHUE, BBIJICISATH
¢uznyeckue BEIWYMHBI, 3aKOHBI M (OPMYJIbI, HEOOXOIUMBIE AJIi €€ pPELIeHUs, MPOBOIUTH
pacyeThl U OLIEHUBATh PEATbHOCTH MOJIyYEHHOTO 3HAUeHUsS (PU3MUECKON BETMUMHBI.

Boinycknuk nonyuyum 603mMo3CHOCHb HAYUUMbCA:
- HCIOJb30BaTh 3HAHUSA OO0 OHIEKTPOMArHUTHBIX SIBJICHHUAX B IIOBCEAHEBHOM JKU3HU IS
oOecnieueHus 0e30MacHOCTU NpU oOpallleHuu ¢ npudopaMu M TEXHUYECKHMHU YCTPONCTBaMH,
JUIl COXPAHEHHUs 37I0POBbs M COOJIOIEHUS] HOPM SKOJIOTMYECKOIO MOBEAECHUS B OKpYKaroIlen
cpelie; IPUBOJUTH IPUMEPHI BIUSIHUS 3JIEKTPOMArHUTHBIX U31yYeHHUH Ha KUBbIE OPTaHU3MBI;
- paszauyaTh I'paHUIBl IPUMEHMMOCTH (U3MUECKUX 3aKOHOB, MOHMMAaTh BCEOOLIMI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHEHHS 3JIEKTPUYECKOTO 3apsiia) U OrpaHUYEHHOCTh
UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3akoH OMa /i1 yyacTka nen, 3akoH Jxoyns - Jlenmna);
- UCIOJIB30BaTh MpPUEMBbl TOCTPOEHUs (GU3NYECKUX Mojesei, moucka u (QOopMYyIHUPOBKU
JI0Ka3aTeNNbCTB BBIIBUHYTBIX TMIIOTE€3 M TEOPETUYECKHX BBIBOJOB HAa OCHOBE AMIIMPHUUYECKU
YCTaHOBJIEHHBIX (DAKTOB;
- HAXOJUTh aJIEKBATHYIO MPEUIOKEHHON 3a7aue (PU3HMUECKYI0 MOJIeNb, Pa3peliaTh MpooieMy Kak
Ha OCHOBE HMEIONIMXCA 3HAHUM 00 OJJIEKTPOMAarHUTHBIX SIBIEHUSX C HCIOJb30BaHUEM
MaTEMaTUYECKOTO anrnapaTa, Tak U IIPH IOMOIIU METO0B OLICHKU.

Keanmoewie aenenusa. Boinycknuk nayyumeces:



- PaCrio3HaBaTb KBAHTOBBIC ABJICHHUA U OOBICHATH HAa OCHOBE HMEIOIINXCS 3HAHUM OCHOBHEIC
CBOMCTBA HWIIH YCIOBHUA IPOTCKAHUA DOTUX SIBJICHHUI: €CTECTBCHHAS W HCKYCCTBCHHAasd paauo-
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AKTUBHOCTB, O -, 3 - U Y - U3Ty4EHUs, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa U3ITyYeHHS aTOMa;
- ONUCHIBATh M3yUYCHHbIE KBAHTOBBIEC SIBJIICHUS, MCIOJB3Ysl (U3NYECKHE BEJIMUMHBI: MaCCOBOE
YHCIIO0, 3apsI0BOE YMCIIO0, NEPUOJ] MOJypacnaaa, SHEprus (OTOHOB; IPU ONUCAHUH NPABHIBLHO
TPAaKTOBaTh (U3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, WX OOO3HAYEHHUS U EJUHMILIBI
U3MEpEHMS; HAXOAUTh (POPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUYUHY C IPYTHUMHU
BEJIMYMHAMU, BBIYUCIISITH 3HaYeHUE (PU3MUECKON BEIIUYMHBI;
- aHAJM3UPOBATh KBAHTOBBIC SBIICHHS, HCIONB3Ys (M3WYECKHE 3aKOHBI M IOCTYJIATHI: 3aKOH
COXPaHEHMsI SHEpruM, 3aKOH COXPAHEHUS »JJIEKTPUYECKOTo 3apsla, 3aKOH COXpaHEHUs
MacCcoOBOI0 4YHCIIa, 3aKOHOMEPHOCTH W3JIyd€HHs M IOIVIOIIEHUS CBETa aTOMOM, IIPH 3TOM
pas3InyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTUUECKOE BhIPaXKECHUE;
- pa3nuyaTrbh OCHOBHBIE NPU3HAKH IUIAHETAPHON MOJEIN aTOMa, HYKJIOHHON MOJIEIN aTOMHOTO
A1pa;
- OpUBOJUTH TPUMEPHI IMPOSIBIECHUS B MPUPOJE U MPAKTHUECKOTO HCIIOJIb30BAHMS
PaMOAaKTUBHOCTH, SJIEPHBIX U TEPMOSIIEPHBIX PEAKLUH, CHEKTPaIbHOIO aHAIN3A.

BoinyckHuk noayuum 603mM0M4CHOCHb HAYYUMbCA:
- UCIOJIb30BATh MOJTYYEHHBIE 3HAHUS B IMOBCEIHEBHON >KU3HU IpU OOpaIlleHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPONCTBAMH (CUETYMK MOHU3UPYIOUIUX YaCTHUL, TO3UMETP), I COXpaHEHUs
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpee;
- COOTHOCHUTD SHEPTHUIO CBSA3H aTOMHBIX si/iep € 1e(hEKTOM Macchl;
- IPUBOJUTH IPUMEPHI BIMSHHS PAAVOAKTUBHBIX U3JIyYEHUI HA KUBBIE OpPraHU3Mbl, IOHUMATh
MPUHLIMII JEHCTBUS TO3UMETPa U pa3inyarh yCIOBUS €r0 UCIOIb30BaHMUS;
- TOHMMAaTh SKOJOTWYECKHE NpOOJIEeMbl, BO3HUKAIOUIME NPU MCIOJIB30BAaHUM ATOMHBIX
AIIEKTPOCTAHLIUMN, U MIYTHU PELICHUs 3TUX IPOOJIeM, NEPCIIEKTUBBI UCIIOJIb30BAHUS YIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3a.

Inemenmur acmponomuu. Boinycknuk nayuumes:
- YKa3bIBaTh Ha3BaHMs I1aHET CONIHEYHON CUCTEMBI; pa3ndaTh OCHOBHBIE IPU3HAKU CYTOYHOTO
BpallleHus 3Be3AHOro Heba, ABrkeHus JIyHnsl, CoiHIa U MJIaHET OTHOCUTENIBHO 3BE3/1;
- IOHUMAaTh Pa3IN4ns MEXAY IeIMOLEHTPUUECKON U FEOLIEHTPUUECKON CUCTEMaMH MHPa;

BuinyckHuk noayuum 603mM0)4CHOCHIb HAYYUMbCA:
- YKa3bIBaTh OOIME CBOWCTBA M OTJIMYMS IUIAHET 3€MHOM TPYINIBlI U MJIAHET-TUTAaHTOB; MaJIbIX
ten ConHeyHOW cucTeMbl M OOJBIIMX IUJIAHET; MOJIb30BAaThCS KApTOW 3BE3HOTO Heba mpu
HaOJI0ICHUAX 3BE3/IHOTO HEOA;
- pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKU 3Be3] (pa3Mmep, LBET, TEMIEpaTypa) COOTHOCUTDH LIBET
3BE€3/IbI C €€ TEMIIEPATYPOH;
- pa3anyaTh TUIOTE3bl O MPOUCXO0XKAeHUN COTHEYHON CUCTEMBI.

1. Conepixanue yueGHOro npeamera, Kypca
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Hrorosast koHTpobHas padoTa (1 1)
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Tennossie siBeHust (23 )

TermoBoe nBuxkeHHe. TemoBoe paBHOBECHE.
Temmnieparypa. Buyrtpenussi sneprus. Pabora u
Teronepenaya. TeronpoBogHocTs. KoHBekuus.
N3nyyenne. KonudecTBO TEIUIOTHL. Y AENIBbHAS
TEIUIOEMKOCTh. Pacyer konuuecTBa TEIUIOTHI IIPH
TerI000MeHe. 3aKOH COXPaHEHHUs U PEBPALCHUS
SHEPruU B MEXAHUYECKUX U TEIIOBBIX NPOLIECCaX.
[InaBieHne u OTBEpAEBAHHUE KPUCTAUIMYECKUX
Ten. Y ienpHas TelioTa masicHus. Mcnapenue u
KoHJeHcauus. Kunenue. BrnaxxHocTts Bo3yxa.

VY nenpHas TEIUIoTa apooOpa3oBaHMsL.
OObsicHEHHE W3MEHEHHUs arperaTHOro COCTOSHUS
BELIECTBA HA OCHOBE MOJIEKYJIIPHO-KMHETUYECKUX
npeacraienuii. [IpeoOpazoBaHue 5>HEpruum B
TEIUIOBBIX MalllMHaxX. JIBUraTtenb BHYTPEHHETO
cropanus. [lapoBas TtypOuna. KIIJ[ TemmoBoro
JIBUTATEJIS. DKOJIOrn4ecKue poOIEMBbI
VICII0JIb30BaHUs TEIIOBBIX MAIlIKH.

1. CpaBHeHHME
KOJINYECTB TETUIOTHI
IpU CMEUIMBAaHUU
BO/Ibl pa3HOU
TEeMIEPaTypHI.

2. 3mepenue
yACIbHOU
TEMI0EMKOCTH
TBEPJOTro Tena.

3. U3mepenue
BJIQXKHOCTH BO3/1yXa.

DnekTpuueckue siBiaeHus (29 4)

Onextpusauus Ten. J[Ba poja 3IEKTpUYECKHX
3apsaoB. B3aumMogencTBUE  3apsDKEHHBIX — TEIL
[TpoBOHUKY, AMAIEKTPUKU U TOJYIPOBOJAHUKH.
OnekTpuueckoe  moJjie.  3aKOH  COXpaHEHUs
3JIEKTPUYECKOTO 3apsa. JenumocTh
AIIEKTPUYECKOr0 3apsana. OeKTpoH. CrpoeHue
aToma. DJeKTpruueckuil Tok. JleiictBue

AIIEKTPUYECKOTO IOJIS HA DJIEKTPUUYECKHUE 3apsiIbl.
Hctounukn Toka. Onekrtpuyeckas uenb. Cuia
TOKa. DeKTpUYecKoe HapsHKEHUe.
DNEKTpUYECKOe CONMPOTHBIEHHE. 3akoH Oma ais
ydacTka LEenH. [TocnenoBarensbHOE U
napaijelibHOe COoeIMHeHHe MPOBOJHUKOB. PaboTta
U MOIIHOCTb DJIEKTPUUYECKOI0 TOKa. 3aKOH
Jbxoyna - Jlenna. Konpencarop. IlpaBuna
0€30MacHOCTH NPHU padoTe C IIEKTPOIPHUOOPAMH.

4. Coopka
3JIEKTPUYECKOMN LIETTH
U U3MEPEHHE CUJIBI
TOKa B €€ pa3IMYHbIX
y4acTKax.

5. U3mepenue
HaNpPsDKEHUs Ha
Pa3IUYHBIX y4acTKax
INEKTPUYECKON LIETIN.
6. PerynupoBanue
CHJIBI TOKA PEOCTATOM.
7. U3mepenue
COIIPOTHBIICHUS
MIPOBOJHUKA HPU
IIOMOIIIM aMIIepMeTpa
U BOJIBTMETDA.

8. U3mepenue
MOIIIHOCTH U paboThI
TOKa B DJIEKTPUYECKON
Jamre.

DNEeKTpOMAarHUTHBIE

sBiaeHus (5 )

OneiT Opcrena. MarnutHoe mnone. MarHuTHoe
MoJie mpsIMOro Toka. MarHMTHOE MoJie KaTyIIKU C
TokOM. IlocTosiHHBIE MarHUTHL. MarHuTHOE MOJIe
MOCTOSTHHBIX MarHuTOB. MarHutHoe mojie 3eMJIu.
BzaumoneiictBue MarHuTOB. JleiicTBue
MarHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM.
DNIEKTPUUYECKUI IBUTATENb.

9. Cbopka
AJIEKTPOMAarHuTa U
WCIIBITAHUE €TO
JIEUCTBUA.

10. U3yuenue
ANEKTPHYECKOTO
JBUTATENS
MOCTOSTHHOTO TOKa
(Ha Mmozemnm).




CBETOBBIE SBJICHUS

(10 u)

Uctounuku CBETA. [Ipsimonunelinoe
pacnpocTpaHeHue cBeta. Buammoe aBHXXEHHE
ceetil. OtTpaxkeHue cBeTa. 3aKOH OTPaKEHUSA
ceera. [lnmockoe 3epkano. IIpenomiienue cBera.
3akoH mpenomsieHuss cBera. JIuH3bl. DokycHoe
paccTostHue JuH3bL. OnTuueckas cujaa JUH3BL
N3o0pakenusi, naBaemble JMH30H. [7Ma3 Kkak
onTuyeckas cucreMa. Onruyeckue npuoopsbl.

11. Tlomyuenne
n300pakeHus pu
TIOMOILH JINH3BI.

Wrorosast koHTposbHas padoTa (1 1)
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3aKOHBI B3aUMOJEICTBUS U

IBUKEHHS Teq (29 )

Cucrema  orcuera.
MPSAMOJIMHEHHOTO
paBHOMepHOro  nBwxkeHus.  [IpsamonunenHoe
PaBHOYCKOPEHHOE  JIBHJKCHUE:! MI'HOBEHHAasI
CKOpOCTh, YCKOpeHHue, nepememnieHue. [papuku
3aBUCUMOCTH  KHHEMAaTHYECKUX BEJIMYUH OT
BPEMEHU NpU PAaBHOMEPHOM U PaBHOYCKOPEHHOM
IBUKEHUH. (OTHOCHUTENBHOCTh MEXAHUYECKOIO
JIBUKECHUSI.
['eonenTpryeckas ¥ reIMOLEHTPUYECKAs CUCTEMBI
Mmupa. MHepuuanbHas cucreMa OTcYeTa. 3aKOHBI
Herotona. CoOonHoe mnazneHue. HeBecoMocTs.
3aKOH BCEMHUPHOIO TAroreHus. Mmmynbc. 3akoH
COXpaHEHHMsI UMITyJIbca. PeakTUBHOE IBUKEHHUE.

MarepuanbHas
[lepememnienue.

TOYKA.
CxopocTh

1. UccnemoBanue
PaBHOYCKOPEHHOT'O
IBUKEHUA 0e3
HAYaJIbHOM CKOPOCTH.
2. I3mepenue
YCKOpEHUS
CBOOOHOTO ITa/ICHUS.

MexaHn4decKHue KoJIeOaHus

1 BOJIHBL 3BYK (16 u)

Konebarensnoe nemxenue. Konebanus rpysa Ha
MpYyKUHE. CBoOoHbBIE KoJe0aHus.
KonebarenbHas cuctema. MasTHUK. AMIUIMTY/A,
nepuoJ, dactora Koyiebanui. IlpeBpaieHue
PHEPTUM  TNPH  KOJIEOATEIbHOM  JIBHYKCHHH.
3aryxaromue KoJieOaHusl. BrinyxeHHbIE
Kosie0aHusl. Pesonanc. Pacnpoctpanenue
KosiebaHuil B ympyrux cpenax. Ilomepeunsie u
NPOIOJIbHBIC BOJIHEL. [[inHa BOMHBL. CBSI3b AJTHHBI
BOJIHBI CO CKOpPOCTBIO €€ paclpoCTpaHEHHs U
nepuogoM  (4actoToif).  3BYKOBBIE  BOJIHBI.
Ckopoctb 3ByKa. BricoTa, TemMOp M TpOMKOCTbH
3ByKa. JX0. 3BYKOBOW PE30HAHC.

3. UccnenoBanue
3aBUCHMOCTH TIEpHOJIa
M 4aCTOThI CBOOOIHBIX
KoJIEOaHHMI MasiTHHKA
OT JUIMHBI €70 HUTH.




DneKTpoMarHuTHoe moJje (27 49)

OnHOpOJHOE M HEOAHOPOJHOE MArHUTHOE MOJIE.
HamnpasieHne TOka W HampaBiICHUE JIMHUM €ro
MarHutHoro  mons.  IlpaBunmo  OypaBuuka.
Oo6napyxeHue MarHuTHoro nosis. Ilpasuno nesoit
pyku. UHAYKIIMA MAarHUTHOTO MOJsi. MarHuTHBIN
notok. OmnbiTel @apaznes. DaeKTpOMarHUTHas
uHayKuua. HanpaBieHue HMHIYKIMOHHOIO TOKa.
IIpaBuno Jlenma. JSIBieHMe  CaMOMHAYKLIMH.
IlepemenHbIii TOK. ['eHEpaTop NEPEMEHHOrO TOKA.
[IpeoOpa3oBaHus SHEPTUU B 3JIEKTPOreHEPATOPAX.
Tpanchopmarop.  Ilepemaua  yIEKTpUYECKOM
SHEPrUM HAa PACCTOSIHME. OJIEKTPOMAarHUTHOE
nosie. DJEKTPOMAarHuTHbIE BOJIHBL. CKOPOCTH
pacnpoCTpaHEHUs]  3JIEKTPOMArHUTHBIX  BOJIH.
BnusHue 3IEKTPOMArHUTHBIX M3JIyYEHUU HaA
JKuBble opranu3mbl. KoseOarenbHbIl  KOHTYD.
[TomyueHue  SIEKTPOMArHUTHBIX  KOJICOAHMIA.
[IpyHUMIBI ~ paguOCBSI3U U TEJIEBUACHMSL.
OneKTpOMarHuTHas pupoaa CBeTA.
[Ipenomnenue csera. [lokazarens mpenomieHHS.
Hucnepcus cera. LlBera ten. Tumbl onTudecKkux

4. V3ydeHue sBICHHS
3JIEKTPOMAarHUTHOU
UHIYKIUU.

5. HaGnronenue
CIUIOLLIHOTO U
JMHENYaThIX
CIIEKTPOB
HCITYCKAHHSI.

CtpoeHue aTomMa 1 aTOMHOTO siipa (21 9)

crnekTtpoB. [lormonieHue M HCHycKaHue CBeTa
aTOMaMH. [Tpoucxoxnenue JIMHENYaThIX
CIIEKTPOB.

PannoakTMBHOCTh Kak CBUIETENIBCTBO CIOKHOIO
CTpoeHusi aroMoB. Anbda-, Oera- W ramma-
u3nydenus. Omnbitel  Pesepdopma.  SAnepuas

MOJENb aToMa. PaauMoaKkTUBHBIE NPEBPALLCHUS
atoMHbIX sijgep. CoxpaHeHue 3apsgoBOro H
MAacCOBOTO 4YHCEJI MpH SOCPHBIX PEAKIUSX.
OKCIEPUMEHTAIbHbIE ~ METOJIbl  MCCIIEI0BAHMS
yactull. [IpOTOHHO-HEUTpOHHAs MOJAENIb SApA.
DuU3NYEeCKUN CMBICI 3apsJ0BOrO0 U MacCOBOIO
yucen. M3oronsl. [IpaBuna cmemienus s anbda-
u OeTa-pacmaja npH SASPHBIX peakluax. JHeprus
CBs3M yactull B sape. Jlenenue suep ypasa.

Ilenmnass  peakumsa.  SlnepHas  sHepreruka.
Okonoruyeckre MpoOieMbl pabOThl  ATOMHBIX
AJEKTPOCTAHILIUMN. Ho3umerpusi. [Iepuon

nonypacnaaa. 3aKkoH pPaguOaKTHBHOTO pacmaja.
Bnusnane PaaAOaKTUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha »XHUBBIC
opraHu3Mbl. TepmosiaepHas peakuus. Mctounuku
sHeprun CoJIHIIA U 3BE3]I.

6. U3mepenue
€CTECTBEHHOI'O
panuanuoHHoro GoHa
JO3UMETPOM.

7. U3yuyeHue neneHus
sJipa aromMa ypaHa 1o
¢dororpaduu TpeKos.
8. Ouenka nepuoja
nojypacrnajia
HaXOJISAIINXCS B
BO3/yX€ MPOJYKTOB
pacriazia rasa pajioHa.
9. U3yueHue TpeKkoB
3apsHKEHHBIX YaCTHUI]
10 TOTOBBIM
¢dororpadusim.

3BOJIFOIIUA
Bcenensoit
(CR))

Crtpoenue u

Cocras, cTpoeHue u npoucxoxaecHne CoaHeuyHON
cuctembl. [lmanerst u Manble Tena CosiHEUHOMU
cuctembl. CTpoeHHE, HU3Iy4YE€HHUE U HBOJIOLUA
Comama u  3Be3n. CrTpoeHue U 3BOIIOLUA
BcenenHoi.




6. BrimontHeHre  y4eOHBIX 3alaHuid, TPeOYIOIIMX

JIEMOHCTpPALIU KOMITIETEHTHOCTEH,
XapaKTepU3YIOIINX eCTECTBEHHO — HAy4YHYIO
rPaMOTHOCTb.

Pemrenne pacu€THBIX 3a7a4, TMPEANOJIATAtONINX
UCTIONIb30BaHWE  (U3MYECKOW ~ MOoJenmu U
OCHOBAaHHBIX Ha  COACPKaHWUU  PA3IUYHBIX
pa3nenoB Kypca (GU3HKY.

MIOBTOPCHHE
(3 gaca)

O6o0maromiee

Wrorosast koHTpopHas padota (1 )

P OO ~NONOT S WN -

-
-

IIpoexkTHAast 1eATEJBbHOCTH

. @usnueckue npuOOpPsI BOKPYT Hac.

. du3nyecKue SIBICHUS B XyJ0’KECTBEHHBIX IPOU3BEICHUSX.

. HobGeneBckue naypeatsl B 00J1aCTH (PU3UKH.

. EnuHuIb1 u3mepenus B pa3HbIX CUCTEMaXx.

. 3apoKIeHUE U Pa3BUTHE HAYYHBIX B3TJIAIOB O CTPOCHHUH BEIIECTRA.

. Auddy3us Bokpyr Hac.

. Y auBUTEILHBIE CBOMCTBA BOJILI.

. Inepuus B )KU3HU YeOBEKa.

. [InoTHOCTH BemecTB HAa 3emite U Ipyrux rmiaHetax CoJIHEYHON CUCTEMBI.
0.
. Ucnionp3oBanme sneprun CosHila Ha 3emiie.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Cuna B HaIIUX pyKax.

AMopdHble Tena U UX IUIaBJICHUE.

OOGpa3oBaHue pOChI, HHES, CHETa, JOXKIS.

KpyroBopot BoibI B IpUpO/IE.

Bunel Teronepenaun B Npupoe U TEXHUKE.

V3MeHeHre BHYTPEHHEH 3HEPTuM IIPU COBEPIIEHUU pabOThI.
H3rorosiieHHE 2JIEKTPOCKOIIA.

XUMHUECKOEe AEHCTBUE FIEKTPUUECKOr0 TOKA U €ro UCHOJIb30BaHMS B TEXHUKE.
WcTtopusi pa3BUTHS 3JEKTPUUECKOTO OCBEIIEHUSI.

OukH, 1aTbHO30PKOCTh U OJIM30PYKOCTD.

Pacuer ckopocTu ABMKEHUS TPAaHCIIOPTa U TOPMO3HOIO MYTH.
VYbTpa3Byk U MH(pa3BYK, X BIUSHHE HA YEJIOBEKa.

Ponb ynbrpa3Byka B OMOJIOTUN U MEIUIIMHE.

DNeKTpUYecKuit Crocod OUYHUCTKU BO3/lyXa OT MbUIH.

[IpumeHeHre MarHUTOB B MEIULIUHE.

CriocoObl 5KOHOMUH 3JIEKTPOIHEPTHH.

DKOJIOTHYECKHE MPOOIIEMBI SIIEPHON SHEPTETHKH.

ITpobnemMbl KOCMUYECKOTO Mycopa.

MupoBble TOCTUKEHUSI B OCBOEHUH KOCMHUYECKOTO MPOCTPAHCTBA.
JIyna — cnyTHUK 3eMIIH.

3. TemaTnyeckoe NJaHUPOBAHHE




7 kJaace

OCHOBHBIE BUJIBI

é é JeSITeNIbHOCTH OcHoBHbIE
Paznens § § Terr § :5; 00y4JaroIMXCs HaIIPaBJICHUS
MIPOrpaMMBbI = g = g (Ha ypoBHE BOCIHUTATEIbHOU
N~ N YHUBEPCAIbHBIX NEeATEIbHOCTH
y4eOHBIX ICHUCTBUIN)
1. Benenue 8 | Beenenue 4 | Habmonmate u [TarpuoTnueckoe
OINKCHIBATh GU3NYECKUE | BOCIIUTAHUE,
SIBJICHHSI. YYaCTBOBATh B| ACTETUYECKOE
OOCYXXJICHUH SIBJICHUS | BOCIHTAHUE,
MaJICHUS TEJ Ha 3eMJII0. | IEHHOCTH HAYyYHOTO
Bricka3bIiBaTh THIIOTE3b],| TO3HAHUS,
MPEIOI0KEHUS, TPYZIOBOE
OnpenensTs LeHy BOCIHUTAHUE U
JIeTICHUSI ITKAJIbI npodeccuoHaIbHOe
npubopa, MOrPEeUTHOCTh | CaMOOMpE/IEIICHHUE.
U3MEpPEHUsI.
[IpoBoauTh HAOIIOACHHUS
(U3NYECKUX SIBICHUIA,
U3MEPATH PU3NYECKUE
BEJIMYMHBI: PACCTOSIHHE,
MPOMEKYTOK BPEMEHH,
TEMIIEPaTypy.
2. 8 | [lepBonavayibHBIC 8 | HaOmronare u Lennoctu
[TepBoHauyabHBIC CBEJICHUS O OOBSICHATD SIBJICHUE HAYYHOTO
CBEICHHUS O CTPOEHUU b dy3un. MO3HAHUS,
CTPOCHUU BEIIEeCTBA BEINONMHATE OMBITHI IO | TPYZIOBOE
BEIIleCTBa 0OHapYKEHHUIO BOCIHUTAHUE U
JCHUCTBUS CHIT po(hecCUOHATBEHOE
MOJIEKYJISIPHOTO caMooIIpe/iesIeHue,
MPUTSHKCHHUS. 9KOJIOTHIECKOE
OOBsCHATH CBOMCTBA BOCTIHTaHUE.
Tra30B, >KHIKOCTEH 1
TBEP/bIX TEJT HA OCHOBE
aTOMHOW TEOPUH
CTPOEHUS BEIECTBA.
3. 33 | 1. Mexanmnueckoe | 9 | PaccumteiBath myTh M | LleHHOCTH
B3aumoneiictBus JIBIDKEHUE CKOpOCTb TeJia MpH Hay4YHOTO
TeI paBHOMEPHOM TIO3HAHUS,
PSMOJIMHEMHOM TPYZOBOE
JIBVOKEHUH. BOCIIUTaHHUE U
IIpencraBnsaTh npodeccuoHaIbHOe
pe3yabTaThl U3BMEPEHUH | CaMOOTIpe/IeIICHNE,
Y BBIYMCIICHUN B BUJIE | DKOJIOTHYECKOE
TabnuI] ¥ TpauKOB. BOCIIHUTaHUE

Onpenensts nyTh,
MPOMJICHHBIN 3a JaHHBIN
MIPOMEXYTOK BPEMEHH,




2. ITnoTHOCTE

3. Cunbl

14

U CKOPOCTH TeJa 1Mo
rpaduKy 3aBHCUMOCTH
IyTH PAaBHOMEPHOTO
JBUKEHUS OT BPEMEHHU.
H3mepsats maccy Tena,
IJIOTHOCTH BEIIICCTBA.
Uccnenosarts
3aBUCHMOCTD
YJIMHEHUSI CTaIbHOMN
MPY>KUHBI OT
MIPUIIOKEHHOM CHUJIBI.
HccnenoBathb
3aBUCHMOCTH CHIIBI
TPEHUS CKOJIBKEHUS OT
TUIOIIAN
COMPUKOCHOBEHUS TN U
CUJIbI HOPMaJIbHOTO
nasienus. 3mepsrts
CHIIBI B3aMMOICHCTBHUS

JIBYX Tell.

4. JlaBnecHue

TBEPJBIX TE,
JKUJIKOCTEN U
ra3oB

31

1. JlaBnenue

19

2. Apxumenoa
cuia

12

O60CHOBBIBATH
0COOEHHOCTH Iepeavu
JIaBJICHUs TBEPIBIMU
TEJIaMH, )KUJIKOCTAMU U
ra3amMy CBOMCTBaMH U
CTPOCHHEM BEILIECTBA B
Pa3JIMYHBIX arperaTHbIX
COCTOSIHUSIX.
OKCEpUMEHTAILHO
JI0Ka3bIBaTh 3aKOH
[Tackans.
OO6HapyXuBaTh
CYLIECTBOBAHHE
aTMOC(EpPHOTO
JTaBJICHHUS.

Pemats 3a1aun Ha
pacy€T naBieHUs
TBEPIOTO Tena, CToa0a
KHUJKOCTH,
aTMOC(epHOro
JTaBJICHMUS.

N3yuuts yCTpONCTBO U
MPUHIUT JEHCTBUS
6apoMeTpa-aHepouaa,
MaHOMeTpa.
OOBACHATD MPUUHHBI
IJIaBaHUs Tedl.
N3mepsTs cuny
Apxumena.
HccnenosaTh ycnoBus
TJIaBaHMs TeJl.

Ilennoctu
HAy4YHOTO
TIO3HAHUS,
TPYIOBOE
BOCIIUTAHHE U
npoecCHOHATLHOE
caMooIIpe/IeJIeHuE,
IKOJIOTHYECKOE
BOCITUTaHHE.




5. Pabora u
MOIIIHOCTb.
OHeprus

18

1. Pabora n
MOILLIHOCTb

13

2. DHeprus

Pemrate 3amaun Ha
pacuér MEXaHUYECKOU
paboThl U MOIIHOCTH.
[IpoBepsATh ONBITHBIM
MyTEM, TP KAKOM
COOTHOILICHUH CUJI U UX
JI€Y pblyar HaXOJAUTCS
B PAaBHOBECHUH.
Onpenenars KITJ{
HaAKJIOHHOM IIOCKOCTH.
[IpuBoANTH IPUMEPHI
Tell, 00J1aIaroIKX
MMOTEHIIMAIILHON U
KHHETHYECKOM
SHEprueu;
MpEeBpaIICHUS YIHEPTUU
W3 OJIHOT'O BHJA B
npyrou. Pemars 3a1aun
Ha pacyeT
MEXaHUYECKON pabOThI
Y MOIITHOCTH.
[IpoBepsiTh ONBITHBIM
IIyTEM, IIPU KAaKOM
COOTHOIICHHUM CHJI M UX
i€ phluar HaXOJUTCs
B PAaBHOBECHHU.
Ompenensars KIT/]
HaKJIOHHOM IJIOCKOCTH.
[IpuBOUTE IPUMEPHI
Tel1, 00J1aJa0IIHX
MOTSHIIHAILHON U
KHHETHYECKOH
SHEPIHEH;
NpEBpAIlCHHS SHEPTUU
M3 OJHOI'O BHJA B

JPYTOH.

[leHHOCTH HAy4HOTO
MO3HAHUS,

TPYIOBOE
BOCIIMTAaHUC U
npodeccuoHanbHOe
CaMOOIPEIEIICHUE,
JKOJIOTHYECKOE
BOCIIMTaHHUC.

IToBTOpEeHME

IToBTOpeHune
pas3nenos
«IlepBoHauanbHBI
€ CBEICHUA O
CTPOECHUHU
BEILECTBA»
Hrorosas
KOHTPOJIbHAS
pabota

[ToBTOpPUTH OCHOBHBIE
paszensl Kypca 7
KJIaCCB

IlennocTtu
Hay4HOI'O
MTO3HAHUS.

8 kiaace




1.TemioBsie
SABJICHUA

23

1. KonuuecTtBO
TCIIJIOTHI

12

2. 3menenue
arperaTHbIX
COCTOSTHHH
BellleCTBa

11

HaOmromaTe n3sMeHeHne
BHYTPEHHEHN YHEPruu
TeJla MU Tervionepeaaye
1 paboTe BHEUIHUX CHUIL.

HccnenoBarts siBiieHue
TerI000MeHa pu
CMEIIMBAaHUM XOJOIHOMN
Y TOpSIYEH BOBI.
BprauciisITe KOJIM4eCcTBO
TEIJIOTHI U yJIEIbHYIO
TEIJIOEMKOCTh BEIIECTBA
IIpU TeIUIoNepeaaye.
N3mepsTs yaenbHyro
TEIJIOEMKOCTh BELIECTBA
N3mepsaTs Temnory
IUIaBJICHUS JIbJA.
HccnenoBats TemioBbie
cBoOMCTBa napaduHa.
Habmonate uamMenenus
BHYTPEHHEHN SHEPruu
BOJIbl B pe3yJIbTaTe
ucrnapeHus. Beraucnsarob
KOJIMYECTBO TEILJIOTHI B
nporeccax
TeIIonepe auu npu
MJIaBJICHUU U
KpUCTaUIU3alH,
UCTIAPEHUU U
KOH/ICHCALIUU.
BrruucnsaTs yaenbHyro
TEIJIOTY TUIABJICHUS U
napooOpa3zoBaHus
Belectsa. M3mepsars
BJIQ)KHOCTh BO3yXa 110
Touke pockl. OOCYKIaTh
9KOJIOTMYECKHE
MOCJIE/ICTBHS
IIPUMEHEHHsI IBUTaTenei|
BHYTPEHHETO CrOpaHusi,
TEIJIOBBIX U
TUAPOIIEKTPOCTAHIINM.

Llennoctn
Hay4HOI'O
MO3HAHUS,
HKOJIOTUYECKOE
BOCITUTAHHUE.

3.
DIEKTPpUUYECKHE
SIBIICHHSI

29

1.
DJIeKTpocTaTuKa

HaOmronaTe sBiieHus
ANEKTPU3ALNU TN IPH
CONPUKOCHOBCHHH.
OOBSICHATD SIBJICHUS
ANIEKTPU3AINN TN U
B3aHUMOJIEHCTBHUA
ANMEKTPUIECKUX
3apsI0B.

Uccnenosats geiicTBus
ANEKTPUYECKOTO OIS
Ha TeJia U3

[TarpuoTnaeckoe
BOCITUTaHHUE,
[IEHHOCTH
HAay4HOTO
MO3HAHMS,
TPYIOBOE
BOCIIMTaHUC N
npodeccuoHaIbHOe
CaMOoOIIpe/IeIICHHE,
9KOJIOTHYECKOE
BOCITHTaHHE.




2.
DJneKTpUYecKast
eTb

15

3. PaGora u
MOII[HOCTh TOKAa

MIPOBOJHHUKOB U
JIBJICKTPUKOB.
CobupaTh 1 UCTIBITHIBATH
ANIEKTPUUECKYIO LETb.
N3mepsTh cuily TOka B
3JIEKTPUYECKOM LIETIH.
N3mepsaTs HanpsxkeHue
Ha y4acTKe IeTu.
H3meparb
NIEKTPHUECKOE
COIIPOTHUBIICHUE.
HccnenoBath

CHWJIBI TOKA B ITPOBOJTHUKE
OT HanpsHKEHUS Ha €T0
KOHI[aX.

Wzmepsarte paboty u
MOIIIHOCTb
AJIEKTPUUECKOTO TOKA.
Brraucnsarte cuity Toka B
1enu, paboTy U MOIIHOCT
AJIEKTPUUECKOTO TOKA.
OOBSCHATD ABIICHUS
HarpeBaHus
POBOJIHHUKOB
AIEKTPHYECKUM TOKOM.
3HATh U BBIMOIHSITH
npaBuiia 6€30MacCHOCTH
pu paboTe ¢
UCTOYHUKAMU
MIOCTOSTHHOTO TOKa.

4. DnexTpo-
MarHUTHbIE
SIBJICHUS

DneKTpo-
MarHUTHbIE
SABJICHUS

DKCIEPUMEHTAIBHO
U3y4daTh SIBICHUS
MarHuTHOTO
B3aUMOJICHCTBUS TEI.
N3yuarsp sBieHus
HaMarHU4YMBaHMS
BELIECTBA.

Hccnenosars aeiicteue
3JIEKTPUYECKOTO TOKA B
IpsIMOM IIPOBOJHUKE Ha
MarHuTHYIO CTpPEJIKY.
OO6HapyXuBaTh ACHCTBY
MarHuTHOTO MOJISI Ha
MPOBOJHUK C TOKOM.
OO6HapyxuBaTh
MarHuTHOE
B3aMMO/JIEHCTBUE TOKOB.
N3yvaTe npuHOIMO
JNEeUCTBUSA

OJICKTPOABUTATCIIA.

IlennocTtu
Hay4HOT'O
MTO3HAHUSA,
TPyZIOBOE
BOCITMTaHUE U
npodeccuoHanbHOe
CaMOOTIpe/IeIICHHE,
3KOJIOTUYECKOE
BOCITHTaHUE.




5. CBeroBBIE
SABJICHUA

10

CBeTOBLIE
SABJIICHUA

10

DKCIEepUMEHTAIBHO
M3y4yaTh SBICHUE
OTpa)K€HUs CBETA.
HccnenoBars cBOKCTBA
N300pakeHUsI B
3epkane. 3mepars
(dhoKycHOE paccTosTHUE
cobuparomnieit TMH3HI.
[TonyuyaTs
n300paxeHue ¢
IOMOIIBIO
cobmparomieit TMH3HI.
Habnronate siBieHue
JUCIIEPCHUH CBETA.

OcTeTHdecKoe
BOCIHUTAHUE,
IIEHHOCTH HAyYHOTO
IIO3HAHMHA.

HUrorosas
KOHTPOJIbHAS
pabora

HUtorosas
KOHTPOJIbHAS
pabora

BrinonHsaTe yueOHbIC
3a/1aHus, TpeOyrome
JIEMOHCTPALIUU
KOMIIETCHTHOCTEIH,
XapaKTEepPU3YIOLIUX
€CTEeCTBEHHO —
HAy4YHYIO TPAMOTHOCTb.

I_IeHHOCTI/I Hay4YHOI'O
IIO3HAHUs.

9 kaacc

1. 3ak0oHEI
B3aUMOJIENCTBUS
U IBUKEHUS TEI

29

1. OcHOBEI
KUHEMATUKHU

13

2. OCHOBEI
JTUHAMUKHA

12

3. Umnynsc

PaccuntbiBaTh yTh U
CKOpPOCTb NpHU
PaBHOYCKOPEHHOM
JBUKEHUH TeJa.
N3mepsaTh yckopeHue
CBOOOHOTO TIa/ICHHS.
Onpenenarsb
IIPOWJICHHBIN NIyTh U
YCKOpPEHUE JIBUKEHUS
TeNa Mo rpaguky
3aBUCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO
IPSIMOJIMHEWUHOTO
JBUKEHUS T€Jla OT
BPEMEHH.

BrruucnaTe yckopeHnue
TEJa, CUJIbI,
JIEACTBYIOIIIAE HA TEJIO,
WJIM Maccy Ha OCHOBE
BTOPOTO 3aKOHA
Hsrorona.
DKCMEepUMEHTAIBHO
HaXOJUTh
PaBHOJICHCTBYIOIIYIO
JBYX CHIL.

[TaTpuornveckoe
BOCIIMTaHHE,
ACTETUYECKOC
BOCIIMTaHHE,
IICHHOCTH

HAy4YHOTO

TIO3HAHUS,

TPYJOBOE BOCITHTAHY
U po¢eCCHOHATBHO
caMooIIpeIeIeHuE.




Hccnenosarts
3aBUCHUMOCTD CHUJIBI
TPEHUS CKOJIBXKEHUS OT
IJI0LIAAN
CONPUKOCHOBEHUS TEN U
CHUJIbI HOPMAJIBHOTO
JTABJICHUSI.

H3mepAaTs cumbl
B3aUMOJICUCTBUS ABYX
Tel.

N3mepars cuny
BCEMHUPHOT'O TATOTCHHUS.
[IpumensaTh 3aK0H
COXpaHEHHUS UMITYJIbCa
JUISl pacyeTa
pe3yJIbTaToB
B3aUMOJICUCTBUS TENl.

2. Mexannueckue | 16 | 1. Mexaaudeckue | 7 | OOBACHSATH MPOIIECC OCTETHUECKOE

KoJIeOaHHs U BOJIHBI KOJIeOAHHMH MasTHHKA. BOCIIMTAHUE,

BOJIHBI. 3BYK. Hccnenosats LIEHHOCTH
3aBUCHMOCTh TIEPUO/Ia | HAYYHOTO
KoJIEOAHHH MasTHHKA MO3HaHUA,
OT €r0 JIMHBI U 9KOJIOTHYECKOE
AMIUTATY/IBI BOCIIUTAHUE.
KOJICOQHHUH.

2. MexaHnueckue 9 BBIUHUCIISTH JUIAHY
BOJIHBL. 3BYK. BOJIHBI U CKOPOCTb

pacnpocTpaHeHHUs
3BYKOBBIX BOJIH.
HccnegoBathb
3aKOHOMEPHOCTH
Kosie0aHuil rpy3a Ha
MIPYXKHUHE.
DKCTepUMEHTAIbHO
OTIPECIISATH TPAHUIIBI
YaCTOTHI CIIBIIIAMBIX
3BYKOBBIX KOJICOAHUH.

3. Dnekrpo- 27 | 1. MaruuTHOE 13 | DkcepuMeHTaNbHO [TatpuoTnyeckoe

MAarHUTHOE TI0JIE rmoJje M3y4aTh SIBIICHUS BOCIIMTAHUE,
MAarHuTHOTO LIEHHOCTH
B3aUMOJICHCTBHUS TEII. Hay4HOT' O
Nzyuarts saBrnenus MTO3HAHUS,
HaMarHUYHUBaHUS TPYIOBOE U
BEIIIECTBA. npodeccuoHanbHOe
HccnenoBate neiCTBUE | CaMOONPEACIICHUE,
ANEKTPUYECKOTO TOKA B | IKOJIOTHUECKOE
MIPSIMOM TTPOBOTHUKE BOCITMTaHUE.

Ha MarHUTHYIO
CTPEJIKY.




2. DIIeKTpo- 14 | O6HapyxuBaTh
MarHUTHBIE JIEHCTBUE MAarHUTHOT'O
BOJIHBI OJIsl HA MIPOBOJIHUK C
TokoM. OOHapy>KUBAThH
MarHuTHOE
B3aUMOJICHICTBHE TOKOB.
N3yuats npuHIMT
JEUCTBUSA
AJIEKTPOABUTATES.
4. Ctpoenue 21 | 1. Ctpoenue 7 | U3mepsaTh I'paxnanckoe
aToMa u aToma 3JIeMEHTapHbIN BOCIHTAHUE,
aTOMHOTO sipa 2. Atomtoe sapo | 14 NEKTPUYECKUH 3apsil. | MaTPUOTUYECKOE
Ha6mronate BOCIHTAHUE,
JUHEHYaThIEe CIIEKTPbI LEHHOCTHU
usnydeHus. Habmogars | HayyHOTO
Tpeku anb(}a-4acTuil B | MO3HAHUS,
Kamepe Bunbcona. JKOJIOTHYECKOE
OO0cyxnarh TpoOJIEMbI | BOCIIUTAHUE.
BIIMSTHUS
PaINOAKTUBHBIX
U3ITy4eHUI Ha KUBBIC
OpraHHU3MBlI.
5. Ctpoenue u 5 | Crpoenue u 5 | HaGmronate u DCTETUYECKOe
IBOJIIOLIUSA ABOJIIOLIUS MPUBOJUTH MPUMEPHI BOCIIMTaHHE,
Bcenennoi Bceaxennon U3MEHEHUS BUIa EHHOCTH
3B€3HOro Heba B HAy4yHOTO
TEUEHUE CYTOK. MO3HAHUS,
CpaBHHMBATH IJIAHETHl | SKOJOTUYECKOE
3eMHOU TPYIIIbL; BOCIHTAHUE.
NJIaHEThI-TUTAHTHI.
OOBsICHATH (pU3NUECKUE
MIPOIIECCHI,
IPOUCXOAIINE B
HeJlpax 3Be3/I.
6. O6oOmaromee | 3 | O6obmaromee 3 | [Ipumenenue Lennoctu
MOBTOPEHHE MOBTOPEHHE MIOJIyYE€HHBIX 3HaHUN HAy4HOTO
JUISL HAYYHOTO MO3HAHUS,

00BACHECHUS
(u3MUECKUX SIBICHUN B
OKpY>Karollen npupoie
1 IOBCEIHEBHOM
JKHM3HH, a TaKXKe
BBISIBIICHUC
(hU3UIECKUX OCHOB
pslla COBpEMEHHBIX
TEXHOJIOTHH.

TPY/ZI0OBOE BOCITUTAHY
U podeCCUOHATBHO
caMooIIpe/ie/ieH e,
IKOJIOTUYECKOE
BOCIIMTaHUE.




Hrorosas
KOHTPOJIbHAS
pabora

1 | UroroBas

pabora

KOHTPOJIbHAS

BrimonHsaTe yueOHbIC
3aJaHus, Tpedyromue
JEMOHCTpAILUH
KOMIICTEHTHOCTEH,
XapaKTEePU3YIOIINX
€CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb.

Pewats pacu€rusie
3a/1a4u, B TOM YHUCJIE
MIPEIoIararme
UCIIOJIb30BaHUE
(bu3nyecKoit Moaenu u
OCHOBaHHbBIE Ha
CoJIepKaHUuHU
Pa3IUYHBIX Pa3/esioB
Kypca (pHU3UKH.

[leHHOCTH HAy4HOTO
IIO3HaAHUA.

COI'JTACOBAHO

[IpoTokon 3acenanus

METOANYCCKOI'O O6”[>6,Z[I/IH€HI/IH

YUHTEJIEH MaTEMATHKH,
unpopmaruku u puzuka MAOY COII Ne 16
uMm. K.1. Henopy6oBa

OT «

» aprycra 2021 rona

PykoBonurens MO

/J1.B. Xacuesa/

COI''TACOBAHO
3amectutenb aupekropano YBP

/A.A.TlapdhenoBa/

oT «31» aBrycra 2021 roga
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