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HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera
JIMYHOCTHBIE pe3yJbTaThbl

ChopMupoBaHHOCTh  TO3HABATEIBHBIX HWHTEPECOB, HWHTCIUICKTYaTbHBIX UM TBOPUYECKUX
CIOCOOHOCTEH  ydalMxcs;yOeXAEHHOCTh B~ BO3MOXKHOCTH  IO3HAHHMA  MPHUPOIBI, B
HEOOXOJMMOCTH Pa3syMHOTO HWCHOJB30BAHUS JOCTIDKEHHH HAyKM M TEXHOJOTHH  JUIs
JaJIbHEHIIIEr0 pa3BUTHS YEJIOBEUYECKOro OOIIECTBA, YBa)XEHME K TBOpLAM HAayKHM WU TEXHUKH,
OTHOIIEHHE K (PU3HMKE KaK K 3JIEMEHTY OOIIEeuYelIOBEYECKON KYIbTYpPbl;CaMOCTOSATEIbHOCTh B
MPUOOPETEHUN HOBBIX 3HAHWUU W TMPAKTUYCCKUX YMEHHUI;TOTOBHOCTH K BBIOOPY KU3HEHHOTO
NyTH B COOTBETCTBHM C COOCTBEHHBIMM HWHTEpPECAMH M  BO3MOKHOCTSIMU;MOTHBALIUS
00pa3oBaTeNbHON JEATEIIBHOCTH IIKOJBHUKOB HAa OCHOBE JIMYHOCTHO - OPUEHTHPOBAHHOTO
nmoaxoaa;hOpMUPOBAHUE IIEHHOCTHBIX OTHOIIEHUW JApyr K Jpyry, K YUHUTENI0, aBTOpam
OTKPBITHI U N300peTeHui, pe3yiabTaTaM 00y4eHHs.

OcHoOBHbIEe HANIPABJIEHUS] BOCIIUTATEIbHOM /1eITeJIbHOCTH
1.I'paswcoanckoe éocnumanue:
- TOTOBHOCTh K AKTMBHOMY Yy4YacCTHIO B OOCYKJIEHHH OOIIECTBEHHO-3HAUYMMBIX U ITUUYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHUEM JTIOCTHKCHUHN (QUBHKY;
- 0CO3HAHHUE BaXKHOCTH MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B I€ATEIBHOCTH YIEHOTO.
2. llampuomuueckoe éocnumanue:
- TPOSIBJICHHE WHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (hu3HUecKoit
HayKH;
- IIEHHOCTHOE OTHOIIIEHUE K TOCTH)KCHHUSIM POCCUMCKUX YIEHBIX-(DHU3UKOB.
3. [lyxoeno - npascmeenHnoe socnumanue:
- OCO3HAHHWE COIMAIBHBIX HOPM M TPABWI MEKIUYHOCTHBIX OTHOIIEHHWH B KOJUICKTHBE,
FOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOI [JEATENIbHOCTH TPU BBINOJHEHUU Y4EOHBIX,
MO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHUU SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TIPOEKTOB,
CTpeMJICHHE K B3aMMOTIOHUMAaHUIO ¥ B3aHMOIIOMOIIU B MIPOIEcCe 3TOM yueOHOM e TeTbHOCTH;
- TOTOBHOCTh OLIEHWBATh CBOE IIOBEJEHUE M TIIOCTYNIKM CBOUX TOBAPUIIEH C NO3ULUU
HPaBCTBEHHBIX U IIPABOBBIX HOPM € YU4ETOM OCO3HAHUS MOCIIEICTBUM MMOCTYIKOB.
4.9cmemuueckoe eocnumanue:
- BOCHPUATHE ICTETUYECKMX KauyecTB (pu3Mueckoi Hayku: €€ TapMOHMYHOTO TMOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.
S.1]ennocmu nayunozo nosnanusa:
- 0CO3HaHHUE IIEHHOCTH (PU3NYECKON HayKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIIOIIEH KYJIbTYPHI;
- pa3BUTHE HAYYHOU JIIO003HATEILHOCTH, HHTEPECA K UCCIEA0BATEIbCKOM e TEIbHOCTH.
6. Qusuueckoe socnumanue u opmuposanue Kyibmypsl 300p08bsa:
- OCO3HaHHE LIEHHOCTHU 0E30MacCHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE,
BKHOCTH MpPaBHJI OE30MACHOTO TMOBEJICHUS HAa TPAHCIOPTE, Ha AOPOrax, C JJICKTPUUECKUM H
TEIJIOBBIM 00OPYIOBAHUEM B JIOMAIIIHUX YCIOBHUSX;
- c(hOpMHPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHKE CBOETO IMpaBa Ha OMMOKY U TaKOTO Ke
1paBa y Ipyroro 4ejaoBeKa.
7. Tpyooeoe éocnumanue:
- aKTHMBHOE€ y4acTHE€ B PEIIeHWH MPAKTHUYECKUX 3a/ad (B paMKax CEMbH, IIKOJbI, TOPOJAa, Kpas)
TEXHOJIOTMYECKONW M COIMANbHOW HAMpPaBICHHOCTH, TPEOYIOMIMX B TOM 4YHCIE U (DU3HUECKUX
3HAHUMH;
- HHTEPEC K MPAKTUYECKOMY H3y4eHUI0 Ipodeccuil, CBA3aHHBIX C (PU3UKOI.
8. Ixonozuueckoe éocnumanue:
- OpUeHTalWs Ha TpUMEHeHHWe (U3WYEeCKHX 3HAHWW JJIsS pelieHus 3aaad B olnactu
OKpYXarollel cpeipl, MIaHUPOBAHUS MOCTYMKOB U OILEHKH UX BO3MOXHBIX MOCIEICTBUM s
OKpY’KaroLlen Cpeibl;
- 0CO3HAHUE II00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX perieHusl.

MeTanpeaMeTHbIe pe3yabTaThl
Yuueepcanvuvie noznasamenvnuie oeiicmeusn
ba3zoevie nocuueckue oeiicmeun:



- BBISBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKU OOBHEKTOB (SIBIICHUH ),
- YCTaHaBIIMBAaTh CYNICCTBEHHBIM MpPH3HAK KIAaCCH(HUKAIIMU, OCHOBAHHS Ui 0000IIECHUS U
CpaBHCHUS,
- BBISIBIISITH PHYMHHO-CJICICTBEHHBIC CBSI3M MIPH M3yUeHUN (PU3UUECKHX SIBJICHUN W TIPOIIECCOB;
JIeNIaTh BBIBOJIBI C UCIOJE30BAHNEM JICTYKTUBHBIX U HHIYKTUBHBIX YMO3AKIIIOUEHUH, BBIIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PU3MUCCKUX BEIINYNH;
- CaMOCTOSITCNILHO BBIOMpaTh CHOCO0 pemnieHus y4eOHOUM (M3MUecKoi 3amaum (CpaBHEHHE
HECKOJIbKUX BApUAHTOB PEIICHUS, BHIOOp HambOoJiee MOJXOJSAIICTO ¢ YIETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTECPHUECB).
ba3zoevie uccnedosamenvcxkue oelicmeusn:
- HCIIOJTB30BaTh BOIIPOCKHI KaK MCCIIEA0BATEIHLCKUN HHCTPYMEHT TTO3HAHWS;
- TPOBOAWTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OTIBIT, HECIOXHBIA (DH3UICCKHIA
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeI0BaHNE (PU3HUECKOTO SIBJICHHUS,
-OlICHWBATh HAa TPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OPMAIMIO, TMOJYYCHHYIO B XOJE
WCCIICIOBAHUS WITH DKCTICPUMEHTA,;
- CaMOCTOSITEIBHO (POPMYITHPOBATH OOOOIIEHUS W BBIBOJBI 10 pE3yJbTaTaM IPOBEAEHHOTO
HaOJTIOJICHUS, OTIBITA, UCCIICIOBAHHSI,
- TPOTHO3HMPOBATH BO3MOXKHOE JANBbHEWINEe pa3BUTHE (PU3NICCKHX IPOIECCOB, a TaKKe
BBIJIBUTATh MIPEJIIOJIOKEHUS 00 UX PA3BUTHUH B HOBBIX YCIIOBUSAX W KOHTEKCTAX.
Paboma c ungpopmavuei:
- IPUMEHSAThH Pa3IUIHBIC METOIbI, HTHCTPYMEHTHI U 3aIpOCHI IIPH TIOUCKE H 0TOOpE UHPOPMAITUU
WJTU JAHHBIX C YIETOM MPEJIOKEHHON yaeOHOM PU3nIecKon 3a/1auu;
- aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W MHTEPIIPETUPOBATH HH(OPMAIIUIO PA3IMIHBIX BUIOB U
dhopm mpencTaBIeHUS;
- CaMOCTOSITEIbHO BBIOMpPATh ONTHUMaTIbHYIO (OopMy TpeacTaBiieHuss HWHpoOpManuu U
WUTIOCTPUPOBAThH PEIIaeMble 3a/1a4l HECJIOXKHBIMU CXEMaMH, AuarpaMMaMH, WHOW rpadukoi u
WX KOMOWHAITUSAMH.

Yuueepcanvnvie kommynukamuensie oeiicmeusn

Obwenue:

- B X0Je oOCyXJeHHsI ydeOHOTro MaTepualia, pe3yJIbTaToB JabOpPaTOPHBIX pabOT W MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOW TEMBI M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC HA
pelieHue 3a/1a4M ¥ Mo iJep)KaHue 01aroKenareIbHOCTH OOIIEeHNST,

- COTIOCTaBJISAITh CBOU CYXJCHHUS C CYKICHUSMH JPYrUX YYaCTHUKOB Juajiora, oOHapy>KHWBaTh
pasIuuue U CXOJCTBO TO3UITUH;

- BBIPpaXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MMMChbMEHHBIX TEKCTAX;

- myOJIMYHO MPEJCTABIATH PE3YIbTAThl BBITOJHEHHOTO (DPU3MYECKOro OmbITa (IKCIEPUMEHTA,
HCCIIEI0BaHU, TIPOCKTA).

Coemecmuasn deamenbHocmy (COmpyoOHUYEeCcmeo):

- MOHUMATh W HCIOJIb30BAaTh NPEUMYIIECTBA KOMAHAHON W HMHIUBUIYAIbHOW pPAaOOTHI IMPHU
pelIeHuN KOHKPETHON (hU3UYECKOM MPOOIEeMBbI;

- IPUHHUMATh IIEJIM COBMECTHOM NIeATEILHOCTH, OPTaHU30BBIBAThH JACUCTBUS 10 €€ JOCTHKCHHUIO:
pacmpenensatb pojHu, oOCYXAaTh MPOLECCHl U Pe3ylbTaThl COBMECTHOW paboThl; 00001aTh
MHEHUS HECKOJIbKUX JIFOJIEH;

- BBIMIOJIHATH CBOIO YacTh pabOThl, JOCTUTas KAauyeCTBEHHOTO pe3yabTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C APYTUMH YJIEHAMU KOMAaH/IbI;

- OIICHMBAaTh KayeCTBO CBOEr0 BKJIaga B OOIMIMH MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIBHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

Ynueepcanvnuie pecynamuensvie deitcmeun

Camoopzanusayusn:

- BBUBJIATH NPOOJEMbl B KU3HEHHBIX M YYEOHBIX CHUTYaLUsAX, TPEOYIOIIMX JUIS PELICHHS
(bu3nYeCcKuX 3HAHUMH;

- OPHUEHTHPOBATHCS B PA3IMYHBIX NOIXOAAX NMPHUHATHUS pELIeHUH (MHIMBUIYalIbHOE, PUHATHE
pELIEeHNs B IPYIIIE, IPUHIATHE PELLICHUS I'PYIIION);



- CaMOCTOATENBHO COCTaBIATH QJITOPUTM pEHIeHUs (U3MYECKOW 3aJaud  WIM  IJ1aHa
UCCIIEIOBAaHUSI C  y46TOM HUMEIOIIUXCS PECypcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHPOBAaTh MpEeAJaracéMble BapUaHThl PELLICHUI;
- JIeNiaTh BBIOODP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.
Camoxonmponys (pegpnexcusn):
- 1aBaTh aJ€KBAaTHYIO OLIEHKY CUTYallU{ U IIpe/ylaraTh IUIaH €€ U3MEHEHMUS;
- OOBSACHATh NPUYMHBI JOCTIDKEHUS (HEIOCTH)KECHHUS) pe3ylnbTaTOB JESITEIBHOCTH, JaBaTh
OILICHKY IIPUOOPETEHHOMY OIIBITY;
- BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh (B TOM 4MCIE B XOJ BBIIOJHEHUS (U3NYECKOTO
HCCIIEIOBAHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIMXCS CUTYyalluH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;
- OLIEHUBATh COOTBETCTBHUE PE3YJIbTaTa LIETU U YCIOBHUSM.
OmMoyuonanvHvlil uHmMeN1eKm:
- CTaBUTb ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJ€ CIOopa WIM JTUCKYCCHU HAa HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpyroro.
Ilpunamue cedsn u opycux:
- IpU3HaBaTh CBOE MPaBO Ha OUIMOKY IPU pelIeHnH PU3NYECKUX 3a]1a4 WM B YTBEP)KJICHUSAX Ha
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYroro.
IIpenmeTHbIe pe3yJibTaThI
Ilpeomemmnovie pe3ynromamul uzyuenusn Kypca puzuxu 7 Kuacca:

- WCIIOJIb30BaTh MOHATHS: (DU3NYECKHE M XUMHUYCCKHE SBJICHUS; HAOIIOJCHUE, DKCIIEPHMEHT,
MOJIeNb, THITOTE3a; eAWHUIBI (U3NYECKUX BEIUYMH; aTOM, MOJIEKYJa, arperatHble COCTOSHUS
BemecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE); MEXaHWYeCcKoe JBMXKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAaeKTOpHs, paBHOJAEHCTBYyOMIAs Ccuil, aedopManus
(ympyrasi, maacTu4eckas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

- paznmuuath sBieHHS (Auddy3us; TEMIOBOE BIKCHHE YacTHI[ BEIIECTBA;, PAaBHOMEPHOE
JBUKEHHE; HEPaBHOMEpPHOE IBUKEHHE; WHEPIUS; B3aUMOJEUCTBUE TEN; paBHOBECHE TBEPIBIX
TeJ C 3aKperUIEHHOW OCBhIO BpalleHHMs; Mepefaya JaBieHHs] TBEPIBIMH TellaMU, )KHIKOCTAMU U
razamu; aTMoc(epHoe naBieHME; IJIaBaHHE TeJ; MpEeBpallleHHe MEXaHWYEeCKOW SHEpruu) Io
OMHMCAHUI0O WX XapaKTEPHBIX CBOICTB W Ha OCHOBE OIbBITOB, AEMOHCTPUPYIOIIUX IJaHHOE
(buznyecKkoe sIBICHUE;

- pacro3HaBaTh HPOSIBJICHHE HU3YYECHHBIX (PU3MUECKHUX SBJICHUI B OKpYXKAIOLIEM MHUpPE, B TOM
yuciie (Qu3ndeckue sBJICHUS B MPUPOJE: MPUMEPHI JABMXKCHUS C PA3IUYHBIMUA CKOPOCTSIMU B
KUBOM M HEXKHMBOW NpUpOJE; NEHCTBUE CHIIBI TPEHHs B MPUPOJE M TEXHUKE;, BIUSHUE
aTMOc(epHOro AaBJICHUS HA JKUBOM OpraHu3M; IUJIaBaHUE PhIO; pplYard B Teje YeJOBEKa; MpU
9TOM MEPEeBOJIUTH MPAKTHUYECKYIO 3a7adyy B YueOHYIO, BBIACNATH CYIIECTBEHHBIE CBOHCTBA/
MpU3HAKU (PU3UUECKUX SBJICHUN;

- ONHCHIBaTh M3yYCHHBIE CBOWCTBA Tel W (DU3UYECKUE SBIICHUS, HCIOJIB3YS (QHU3NYECKHE
BEITUYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CHJIa YIIPYrOCTH, CHUJIa TSDKECTH, BEC Teja, Cujia TPEHUs, JaBlieHue (TBEPAOIO Tena, XKUAKOCTH,
ra3a), BBHITAJIKMBAIOIIAS CUJIa, MEXaHW4eckass paboTa, MOUIHOCTh, IJIEYO CHUIIbI, MOMEHT CHIIBI,
KOA(QQUIMEHT MOJIE3HOT0 JAEHCTBUS MEXaHU3MOB, KUHETHYECKas W MOTEHIMAJbHAsl SHEpPrus);
MpU OMHUCAHUM TMPaBUJIBHO TPAKTOBATh (U3WYECKH CMBICI HCHOJB3YEeMbIX BEINUYHH, HX
0003HaueHMsI U E€IUHHUIBI (PU3UUECKUX BEJIIMYMH, HaXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JTAHHYIO
(GU3NYECKy0 BEIUYHHY C IPYTMMHU BEIMUYMHAMM, CTPOUTH I'pauKU W3yYEHHBIX 3aBHCHMOCTEH
(bu3MUYECKUX BETNYHH;

- XapaKkTepu30BaTh CBOWCTBa Tell, (pu3nMYecKue SIBIEHUS U IPOLECCHI, HCIOJb3YS IpaBHiIa
CJIO’KEHUS CHJI (BJIOJIb OJTHOU MpsiMOit), 3akoH [lackais, 3akoH Apxumesa, MpaBUI0 paBHOBECHUS
pbiyara (010Ka), «30JI0TO€ MPABUIIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHMYECKOW SHEprHu;
IpU ATOM JaBaTh CJIOBECHYIO (DOPMYTMpPOBKY 3aKOHAa M 3alUCHIBATh €ro MaTeMaTH4yecKoe
BBIpaXXECHHUE;

- O0BACHATh (U3NYECKUE SIBJICHUSA, NPOIECCHl U CBOICTBA TeJl, B TOM YHCIE U B KOHTEKCTE
CUTYyallUl NPaKTHKO - OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUYMHHO — CJIEJICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 | - 2 JTIOTHYECKUX IIAroB ¢ Onopoi Ha 1 - 2 u3y4yeHHBIX CBOMCTBA
¢bu3nvecKux ABICHHUM, (PU3NIECKUX 3aKOHA HIJIM 3aKOHOMEPHOCTH;



- pemrath pacuéTHbIe 3a7aud B | — 2 AEWCTBHS, UCTIONB3Ys 3aKOHBI U (JOPMYITBI, CBS3BIBAIOIINE
(du3nyuecKkrue BEIMYMHBI: Ha OCHOBE aHalWM3a YCIOBHUS 3a/laddl 3alHChIBATh KPAaTKOE YCIOBHE,
MO/ICTABIIATh (PU3MUECKUE BEITMYMHBI B JOPMYITBI U TIPOBOIUTH PACUETHI, HAXOIUTH CIIPABOYHBIE
JaHHBIC, HEOOXOIUMBIC MJIs pEHICHHS 3aJad4, OIEHWBATh PEATMCTUYHOCTh IOTY4CHHOU
(U3HUECKON BEIIMYUHBL;

- pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIUTh MPH TOMOIINA (U3UYECKHX METOJOB; B
OTIMCAaHUU WCCJICIOBAHMS BBIICTSATH IMPOBEPSIEMOE MPEAINOJIOKEHHE (TUIIOTE3Y), pa3inyaTh U
WHTEPIPETUPOBATH TOJTYICHHBIN PE3y/IbTaT, HAXOJAUTh OMUOKK B XOJC ONBITA, IEIATh BBHIBOJIBI
10 €ro pe3yJbTaraM;

- TIPOBOJMTH OIBITHI MO HAOIIOJICHUIO (PU3MYECKHUX SBICHUN WM (DPU3MUECKUX CBOWUCTB TEI:
(dbopMyIUpOBaTh MPOBEPSEMBIC MPEAINOJIOKECHHS, COOUPATh YCTAHOBKY W3 TPEIOKECHHOTO
000pyI0BaHUS, 3aITUCHIBATH XOJ OIBITa U POPMYITUPOBATH BHIBOJIBI;

- BBITIOJHATH TPSMbIE HM3MEPEHUS PACCTOSHMS, BPEMEHHM, MacChl Tejla, 00bEMa, CHIBI U
TeMIIePaTyphbl C UCIOJIH30BAHUEM aHAJIOTOBBIX U IU(GPOBBIX MPHUOOPOB; 3aNMCHIBATh MTOKA3aHUS
MPpUOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHOW MOTPEITHOCTA U3MEPECHU;

- TPOBOAWTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIMYMHBI OT JAPYrod C
WCIIOJIb30BAHUEM TPSIMBIX U3MEPEHHH (3aBUCHMOCTH ITYyTH PaBHOMEPHO JBIKYIIETOCS Telia OT
BPEMEHH JBIDKCHHS Tella, CHUJIbI TPECHHsS CKOJIBKEHUS OT Beca Tella, KadecTBa 00paboTKH
MMOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHJIBI TPEHHS OT IJIOMIATN COMPUKOCHOBEHUS TEII;, CHIIBI
YOPYTOCTH OT Y/UTMHEHHUS! TPYXUHBI; BHITAIKUBAIONMIECH CUJIBI OT 00bEMa MOTPYXKEHHON YacTh
Tella U OT TUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejia, OT TJIyOWHBI, Ha
KOTOPYIO TIOTPY)KEHO TEJIO; YCIOBHH IUIaBaHUS TEJ, YCIOBHI paBHOBECHS pblyara U OJOKOB);
Y4acTBOBaTh B IJIAHUPOBAHUHU YYEOHOTO WCCIICIOBAHUS, COOMPATh YCTAHOBKY WM BBITIOJNHATH
U3MEpeHus, Ccleysd MpPeajoKeHHOMY IUIaHy, (HUKCHUPOBATh pE3yJAbTaThl IOJIY4YEHHOM
3aBUCHUMOCTH (DU3MUYECKUX BEJIWYUH B BHUJAE MPEAJOKEHHBIX TabmuI U TrpadukoB, nenatb
BBIBO/IBI 110 PE3YJIbTAaTaM HUCCIEAOBAHUS;

- IPOBOJAUTH KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BENWYHMH (IJIOTHOCTh BEIIECTBA JKUIKOCTH U
TBEPIOTO Teja; Cuila TPEHHUS CKOJBKEHHUS; JaBJICHUE BO3/yXa; BBITAIKMBAIOIIAS CHIIA,
JefcTByIONas Ha MOTPYXKEHHOE B )KUJIKOCTH TENI0; KOAPPHUIIMEHT MOJIE3HOrO IEHCTBUS MPOCTHIX
MEXaHU3MOB), Clelysd MNPEAT0KEHHON HMHCTPYKLMU; MPH BBINOJHEHUHU U3MEpPEHHH coOupaTth
9KCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAUEHHE NCKOMOW BEJIMUMHBI;

- yKa3bIBaTh MPUHLMUIIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIatomuecs coCy/bl, 0apoMeTp, phluar, MoABMKHBIN M HEMOJBMKHBIN OJIOK,
HAaKJIOHHAS [JIOCKOCTh;

- XapakTepu30BaTh MPUHIUIBI JEHCTBUS H3YUYEHHBIX NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
omopo Ha UX onucaHus (B TOM 4HCIE: MOJIIMIIHUKH, YCTPOWCTBO BOJOMPOBO/JIA,
TUIPABIMYECKUN TPEcC, MaHOMETP, BBHICOTOMEp, MOPIIHEBON HACOC, apeoOMETp), HCHOJIb3YS
3HaHMUS O CBOWCTBAX (U3NYECKUX SABICHUH U HEoOXoaumble (GU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

- IPUBOJIUTH IPUMEPHI / HAXOAUTh MHPOPMAIMIO O TPUMEpax MPAKTUYECKOTO UCHOIb30BAHUS
(buznyecKux 3HAHHWM B MOBCEAHEBHOW JKU3HM AJIsl 0OecreyeHus] 0€30MacHOCTH P 00palieHu!
C mpubopaMH U TEXHUYECKUMH YCTPOICTBAMH, COXPAaHEHHUS 3JI0OPOBBS M COOIIOJCHHS HOPM
9KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH cpene;

- coOMmoIaTh MpaBUiia TEXHUKU O€30MMaCHOCTH MPH paboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM;

- OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(OpManyu B ceTu IHTepHET B COOTBETCTBHUH C 3a/IaHHBIM
MOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM W NYTEM CpPAaBHEHUS pPa3IUYHBIX
HMCTOYHUKOB BBIJENATh MHPOPMAIUIO, KOTOPAs SBJISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

- HCIOJB30BaTh MPH BBITIOJHEHUN YUEOHBIX 3aJaHUN HAYyYHO — TOMYISPHYIO IUTEPaTypy
(bu3MUECKOTO COJep aHUs, CIpPaBOYHBIE MaTepUallbl, pecypchl cetu HTepHET; BlaneTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi WHPOpPMAIMM W3 OJHOW 3HAKOBOU
CUCTEMBI B APYTYIO;

- co3daBaTh COOCTBEHHBIE KpaTKUE IMHUCHMEHHBIE M YCTHBIE COOOINEHHS HAa OCHOBE 2 — 3
MCTOYHUKOB MH(OpMANUU (PU3UUECKOTO COJIEPKaHUsS, B TOM YHUCIE MyOIMYHO JeNaTh KPAaTKHe
COOOINEHUsI O pe3yabTaTax MPOCKTOB WM YyYEOHBIX HCCIEIOBAHUN; MPU STOM TPAMOTHO



UCTOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, COTPOBOXKIATh BBICTYIUICHUE
MpE3EHTALNEN;
- IIpY BBINIOJHEHUH Y4€OHBIX IPOEKTOB U MCCIIEN0BAHUN paclpeAcsaTh 0043aHHOCTH B I'PYIIIIE B
COOTBCTCTBHH C IIOCTAaBJICHHBIMU 3aJadyaMu, CJICAUTH 3a BBIIIOJHCHHUCM IIJIaHa IIGIZCTBH?I,
aICKBATHO OLICHUBATh CcOOCTBEHHBIH BKJIaa B  JACATCIBHOCTbL  I'PYIIIBI; BBICTpanBAaThb
KOMMYHUKATHBHOC B33,I/IMOI[€I>10TBH€, Y4YUTBIBAs MHCHUC OKPYKarOIIHX.

Ilpeomemmnuie pesynomamul usyuenusa Kypca uzuku 8 Knacca:

[IpenmeTHbIe pe3yIbTaThl JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH y 00yUAIOMIUXCS YMEHUI:

- MCIIOJIb30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB U MOJIEKYJI,
arperaTHbIE COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKWE W aMOp(HbIE Tena, HACHIICHHBIA U
HEHACBILEHHBIA Map, BIAXHOCTb BO3JlyXa; TeMIlepaTypa, BHYTPEHHSSI SHEprus, TEIJIOBOU
JIBUTATENb; DJIEMEHTApHBIM JJIEKTPUYECKUN 3apsii, AJIEKTPUYECKOE I10JIe, MPOBOJHUKH U
TUBJIEKTPUKH, TTOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

- pa3nuyath sBJIeHUs (TEIJIOBOE paclliMpeHHe /ckaTHe, TeIvlonepeiada, TEeIIoBOe paBHOBECHE,
CMauMBaHME, KalWUISPHbIE SIBICHUS, UCHApEHUE, KOHJAEHCAIUs, IUIaBJIEHUE, KPUCTAJUIU3AIMs
(oTBepaeBaHME), KHUIIEHHE, TeIlonepenada (TEIIONPOBOJHOCTb, KOHBEKIUS, H3IyYEHHE);
ANIEKTpU3ALAS TeJ, B3aUMOJCICTBUE 3aps]ioB, NCHCTBUS DJIEKTPUUECKOIO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMO/JICHICTBUE MarHUTOB, JEHCTBHE MAarHUTHOTO TOJIS HAa NMPOBOJHUK C TOKOM)
[0 ONHMCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
(buznyecKoe sIBICHUE;

- pacro3HaBaTh NPOSIBJICHHE HU3YYEHHBIX (PU3MUECKHUX SIBJICHUI B OKpPYXKaIOLIEM MHUpPE, B TOM
quciie pU3ndecKkue sSBJICHUS B IPUPOJIE: MTOBEPXHOCTHOE HATSHKEHHUE M KallWJUIApHbIE SIBICHUS B
MpHUpO/ie, KPUCTAILIBI B MpHpoe, udnydenre CoiiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpuU3bl,
o0Opa3oBaHHE pOCHI, TyMaHa, MHEs, CHEra; 3JIeKTpUUYECKUe SBJIEHUS B aTMOc]epe, 3eKTPHUIECTBO
KUBBIX OPraHM3MOB; MarHUTHOE MoJie 3eMJid, Apei( MOIIOCOB, pOJiIb MATHUTHOIO MOJIS IS
KU3HU Ha 3emuie, MOJISIPHOE CUSHUE; IPU ATOM NEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA /MIPU3HAKU (DU3HUECKUX SIBICHUM;

- XapakTepu3oBaTh CBOMCTBa Tel, (U3UUYECKUE SIBJICHUS U IMPOLIECCHI, HCIOJIb3YS OCHOBHBIE
MOJIOKEHHUSI MOJIEKYJISIPHO — KHHETUYECKOM TEOpHUHM CTPOEHHS BElIEeCTBA, IPHUHIMII
CYINEpIO3UINH ToJiel (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH Oma uis
yuactka 1menu, 3akoH JDkoyns — JleHna, 3akoH COXpaHEHHs] SHEPruUM; MpU STOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MaTEMaTUYECKOE BHIPAKEHUE;

- OOBSCHATH (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CHUTYallHii
MPAKTUKO — OPUEHTHPOBAHHOIO XapaKTepa: BBISBIATh MPUUYUHHO — CIEACTBEHHBIC CBA3H,
CTPOHUTH OOBSICHEHHE W3 1 — 2 JIOTMYECKHMX IIaroB ¢ OMopod Ha 1 — 2 W3Y4YEHHBIX CBOWCTBA
buznuecKkux ABJIeHUHN, GU3NIECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

- pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIH (PU3UYECKUX METOJIOB;
WCIIOJIb3YSl OMNMUCAHHE WCCIEOBAHMS, BBIICIATH IPOBEPSEMOE MPEANOJI0KEHUE, OLIEHUBATh
MPaBUJIBHOCTH MOPSIKA MPOBEICHUS UCCIIEIOBAHUS, JeNIaTh BBIBO/IBL;

- pemiath pacuéTHbIe 3a7aud B 2 — 3 AEWCTBUSI, UCTIOJB3Ys 3aKOHBI U (JOPMYIIbI, CBSA3BIBAIOLINE
¢dbuznuecKkue BEIWYMHBI: HAa OCHOBE aHalIM3a YCIOBHUS 3a/layd 3alHChIBATh KPATKOE YCIOBUE,
BBISBJIAT HEJNOCTAaTOK JAaHHBIX [UI pEIIeHUs 3a/aud, BBIOMpaTh 3aKOHBI M (HOPMYIIbI,
HeoOXoAuMBble Ui €€ pelIeHus, MPOBOAUTH PACUEThl U CPABHUBATh IMOJIy4YE€HHOE 3HAUYEHUE
(¢u3n4ecKoil BETUUNHBI C U3BECTHBIMHU JIAHHBIMU;

- pacno3HaBaTh MPOOJEMBI, KOTOPblE MOXHO PELIUTbh MPU MOMOIIM (PU3NYECKUX METOIOB;
UCIOJIb3YSl ONMCAHHWE HCCIEIOBAaHMs, BBIACIATH IPOBEPSIEMOE MPEAINOJIOKEHHUE, OLCHUBATD
IIPaBUWJIBHOCTH MOPSIKA IPOBEAECHUS UCCIIEOBAHMUs, JEIaTh BBIBOIBL;

- MPOBOJUTH OMBITHI MO0 HAOIIOAECHUIO (U3MUECKUX SIBICHUH WM (U3NYECKUX CBOMCTB Tel
(kanuJuIApHBIE SBJICHHSA, 3aBHCHMOCTb JIABJCHHS BO3JyXa OT ero oObEMa, TeMIepaTyphl;
CKOpPOCTH TIpOLlecCa OCTBIBAaHUS / HarpeBaHHs NpU H3IYyYEHUH OT I[BeTa H3JIydaromen /
MOTJIOLIAIONIEN TMOBEPXHOCTH; CKOPOCTb HCHApeHUsi BOABI OT TEMIEPATyphl >KUIKOCTH U
ioniaau €€ IMOBEPXHOCTH; DJIEKTPU3alus Tel W B3aUMOJAEHCTBHUE DJIEKTPUUYECKUX 3apsiOB;
B3aUMO/JICHICTBUE IOCTOSIHHBIX MAarHUTOB, BU3yaJW3allMsl MarHUTHBIX TIOJIEW IOCTOSIHHBIX
MarHuTOB; JAEHUCTBHS MAarHUTHOIO IOJII Ha IPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMTa,
CBOMCTBAa  DJIEKTPOJBUTATENsl  IOCTOSIHHOTO  TOKa):  (opMyaupoBaTh  IMpOBEpSEMbIe



MPEIIOJI0KEeHUsI, COOUPATh YCTAaHOBKY M3 IPEUIOKEHHOTO O00OpYIOBaHHS, OMUCHIBATH XOJ
OTIBITa U (POPMYIUPOBATH BHIBOJIBI,
- BBIIOJIHATH IPSAMBIE U3MEPEHMsI TEMIEPATypbl, OTHOCUTEIbHONW BJIAKHOCTH BO3/yXa, CHJIBI
TOKa, HANpPSKECHUS C HCHOJb30BAHHWEM AaHAJOTOBBIX MPHOOPOB M JATYUKOB (HPU3UUECKUX
BEJIMYMH; CPABHUBATh PE3y/IbTaThl U3MEPEHUN C YUETOM 3aJJaHHOM abCOTIOTHOM MOTPEIIHOCTH;
- TPOBOJUTH HCCIEIOBAaHWE 3aBHUCHUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JPYroil ¢
UCIOJIb30BAHUEM TPSIMBIX H3MEpPEHUH (3aBHCHUMOCTb CONPOTHUBJIEHMSI IMPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAJX MOMEPEYHOr0 CEUEHUsl U yJEIbHOIO CONPOTUBIICHMS BEIIECTBA IPOBOHUKA;
CWJIbl TOKa, MJAYLIEro uepe3 IPOBOAHMK, OT HANpsIKEHUS Ha IPOBOJHHUKE; HCCIEIOBaHUE
[IOCJIEIOBATEIbHOTO W NAapajuIeIbHOTO  COEIUMHEHUH  MPOBOJHUKOB):  ILJIAHUPOBATH
HCCIIeIOBaHUE, COOMPATh YCTAHOBKY U BBITIOJHSITH H3MEPEHHS, CIIEAYs MPEAI0KEHHOMY IIIaHYy,
¢ukcupoBaTh pe3yibTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOMUI] U TpaduUKOB, JeiaThb
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHMUS;
- MPOBOJMUTH KOCBEHHBIE U3MEPEHUsI (U3NUECKUX BEIHUMH (yAelbHasl TEII0EMKOCTh BEIIECTBA,
COMPOTHUBIIEHUE MPOBOJHHMKA, PadOTa M MOIIHOCTb D3JEKTPUUECKOr0 TOKa): IJIaHHUPOBATh
U3MepeHus, cCoOOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIys NMPEAI0KEHHON UHCTPYKUUHU, U
BBIYMCIISATH 3HAUEHNUE BEJINYNHBI,
- coO0IaTh MpaBUiia TEXHUKU OE30MaCHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;
- XapakTepu30BaTh MPUHIUIBI JEHCTBUS H3YUYEHHBIX NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
OTMOpOM Ha MX OMHCAaHMs (B TOM 4YHCIE: CHCT€Ma OTOIJIEHUS JOMOB, TMTPOMETp, MapoBas
TypOHHa, aMIEpMETp, BOJIBTMETP, CUETUMK DIEKTPUUECKON SHEPTUH, JIEKTPOOCBETUTENIbHBIE
npuOOpHI, HarpeBaTelbHbIE AIEKTPONPUOOPHl (IPUMEPHI), DIEKTPUUECKHUE MPEeIOXPaHUTENH;
AIIEKTPOMArHUT, AJIEKTPOJIBUraTeNIb TOCTOSHHOTO TOKA), MCIOJB3YS 3HAHMS O CBOWCTBAX
(hM3UYECKUX SIBJICHUN U HEOOX0IMMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;
- pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M M3MEPUTEIbHBIE MPUOOPHI MO0 CXeMaM U
CXEMAaTUYHbIM pPHUCYHKaM (KHIKOCTHBIM TEpPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTaTellb BHYTPEHHET0 CrOpPaHMsl, NEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMbI AIEKTPUUYECKUX
Lenex ¢ MOCIe0BaTENbHbBIM U MapaJICIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3jinyas yCIOBHBIC
0003HAYEHMSI HIIEMEHTOB HICKTPUUYECKUX LIEEH;
- IPUBOJUTH MPUMEPHI / HAXOJUTHh MH(OPMAIMIO O NMPUMEpaX MPAKTUYECKOTO UCIOJIb30BaHUS
(Gu3nYecKrX 3HaHUH B TIOBCEIHEBHOM XU3HU Ul oOecrieueHHs 6e3011acCHOCTH MPH 0OpalleHUH C
npubopaMu U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS U COONIIOJCHHUS HOPM
9KOJIOTMYECKOT0 TIOBEICHUS B OKPYKAIOLLEH Cpele;
- OCYUIECTBJIATh NOUCK MH(pOpManuu (U3NYECKOro coiepkaHus B cetu VIHTepHeT, Ha OCHOBE
UMEIOIUXCAd 3HAaHMW W IYyTéM CPaBHEHMs  [JOINOJHMUTEIBHBIX HCTOYHMKOB  BBIICIATH
MH(pOpMaINIO, KOTOPast SIBJISIETCS IPOTUBOPEUUBOM MIIM MOXKET OBbITh HEJOCTOBEPHOM;
- WCIOJb30BaTh IPU BBIINOJHEHUU YUYEOHBIX 33JaHUIl HAaydyHO — MOMYJSIPHYIO JIUTEpaTypy
(GU3MYecKoro cojep)KaHus, CIpPaBOYHbIE MaTepualibl, pecypchl ceTh VIHTepHeT; BlaieTh
npuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpPMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B JAPYIYIO;
- CO3/1aBaTh COOCTBEHHbIE MMMCbMEHHbIE U KPaTKHE YCTHbIE COOOLIeHHs, 000011ast HHPOpMaLUI0
U3 HECKOJIbKUX MCTOYHHKOB (PU3MUYECKOTO COJIEpXKaHMs, B TOM YHCie MyOJIMYHO MPEACTaBIATH
pe3yapTaTbl NPOEKTHOM WM HCCIENOBATEIbCKON JEATENBHOCTH; IIPU 3TOM T'PAMOTHO
UCTOJIb30BaTh U3YUYEHHBIN MOHATUHHBIN anmapaT Kypca (U3UKH, CONPOBOXKJATh BBICTYIUIEHUE
MpE3EHTALNEN;
- IIPY BBINIOJTHEHUHU Y4eOHBIX MPOEKTOB U UCCIIEAOBAHUIN (PU3NUECKUX MPOLECCOB pacpeaesTh
00513aHHOCTH B IPYIIE B COOTBETCTBUHU C IMOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 32 BBHIIOJHEHUEM
IUIaHa JIeWCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B
JESITEIBHOCTh ~ IPYIIbI;  BBICTPaMBaTh KOMMYHUKAaTMBHOE  B3aUMOJICHCTBUE, IPOSBIAA
TOTOBHOCTb pa3periath KOH(MIUKTHI.

Ilpeomemmnvie pesynomamul usyuenusa Kypca puzuku 9 Knacca:
[IpenmeTHbIe pe3ylbTaThl JOJDKHBI OTpaXaTh C()OPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHIA:
- WUCIOJB30BaThb IMOHATHUS: CHUCTEMa OTCY€Ta, MaTepuajbHas TOYKa, TPacKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTO JBIKEHHUs, nedopmanus (yrnpyras, IjiacTuyeckas), TPeHHUE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3Kd; LEHTP TSHKECTH; aOCOIIOTHO



TBEPIOE TEJO, LIEHTP TSHKECTH TBEPAOTO Tella, PABHOBECUE; MEXaHMYECKHE KOJICOAHUS U BOJIHBI,
3BYK, HH(PA3BYK U YJIbTPa3BYK; AJIEKTPOMArHUTHBIC BOJIHBI, IIKAJA IEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U TAIIBHO30PKOCTh, CIIEKTPBI UCITYCKAaHUS U MOTJIOMICHUs; anb(da -, 6eTa - u
ramma — U3JIy4eHMsl, U30TOIbI, sA€pHas SJHEPTE€TUKA;

- pa3nuuaTh sABIEHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE IPSIMOJIMHEHHOE JIBH)KEHUE,
PaBHOYCKOPEHHOE NPSAMOJMHEHHOE MABMXKCHHE, CBOOOJHOE MaJeHHE Tel, PaBHOMEPHOE
JBUKEHHE II0 OKPYXHOCTH, B3aUMOJICHCTBUE TeEJI, PEAaKTUBHOE JBI)KEHME, KojeOaTelbHOE
IBIDKEHUE (3aTyXalollMe H BBIHYXKACHHBIC KOJeOaHMs), pPE30HAHC, BOJIHOBOE IBIIKEHHE,
OTpaXCHHE 3BYKa, DSJCKTPOMAarHUTHAasT HWHIYKIMS, MPSAMOJUHEHHOE paclpocTpaHEHUE,
OTpa’KE€HHE U IPEIOMIICHUE CBETA, [IOJHOE BHYTPEHHEE OTPa)KCHUE CBETA, pa3IokKeHUue 0eraoro
CBETa B CHEKTP M CIIOXKEHHE CHEKTPAJbHBIX I[BETOB, E€CTECTBEHHAs pPaJUOAKTHUBHOCTD,
BO3HMKHOBEHHE JIMHEHUYATOrO CIIEKTpa U3Ty4€HHUs) [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3MUECKOE SIBJICHHUE;

- pacno3HaBaTh MPOSIBICHHUE W3YYEHHBIX (U3NYECKUX SBJICHUHU B OKpYXarolleM MHpe (B TOM
yuciie (pU3NyYecKue [BJICHUS B MPUPOJE: NMPUIMBBI U OTIUBBL, JBMKEHHE MiuaHeT CoJHEYHOM
CUCTEMbI, PEAKTHUBHOE JIBU)KEHUE >KUBBIX OPraHHW3MOB, BOCIPHUITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 7XO, I[BETa TeJ, ONTHYECKHUE SBICHHUS B
npupoje, OHOJOrMYecKoe JAeWCTBHE BUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTE€HOBCKOTO
U3ITy4YeHUH; €CTEeCTBEHHBIM paJnOaKkTUBHBIM (OH, KOCMHUYECKHE Jy4Hd, paJlO0aKTUBHOE
U3JTy4YeHUEe MPUPOJHBIX MHMHEpANOB; JEHCTBHE PAJUOAKTHBHBIX H3JIy4EHHM Ha OpraHu3M
YeJl0BeKa), MPH ITOM NEPEBOIUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYIO, BBIJICNATH CYIIECTBEHHbIE
CBOICTBa / MpU3HAKU (PU3HUECKUX SIBJICHMUIA;

- ONKCHIBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKHE SBJICHUS, HCIOJB3YS (QU3NYECKHE
BEJIMYUHBI (CpPEAHsAsS U MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHE,
NepeMeIleHue, IyTh, YIJIOBas CKOPOCTb, CWJIAa TPEHUSA, CHJIAa YIPYTOCTH, CHJIA TSXKECTH,
YCKOpEHHE CBOOOJHOrO MAJeHMs, BEC Tella, MMIYJIbC Tejla, MMITYJIbC CHJIbI, MEXaHHUYecKas
paboTa M MOIHOCTb, NMOTEHLUAIbHAs SHEPrUs Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAbHAsl SHEPrusl CHKaTOM MpPYKUHBI, KMHETHYECKas HEprus, IOJHAas MeXaHU4ecKas
SHEprus, MEepUoJ M YacToTa KoyleOaHMi, AJMHA BOJHBI, T'POMKOCTb 3BYKa U BBICOTa TOHA,
CKOpPOCTh CBE€Ta, I0Ka3aTelb MPEJOMJICHHsI Cpelibl); NpH ONUCAHUM IMPaBWIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCIOJIb3YEMBIX BEJIWYMH, 0003HAYEHUS U €AMHUIBI (PU3NYECKUX BEJIMYMH,
HaxXoauTh (OPMYIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUECKYIO BEJIMYMHY C JIPYTMMHU BEIMYMHAMH,
CTPOMTH IpaUKU U3y4YEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJIINYMH;

- XapaKTepu3oBaTh CBOMICTBa Tei, (PU3MUECKHE SABIEHHS U IPOILECCHl, HCMOJIb3Ys 3aKOH
COXpAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPHHLMI CYNEPHO3ULUU CHJI, PUHLIUI
oTHOocuTesbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUsS HMIYJIbCA, 3aKOHbI
OTPaKEHMsI U IPEIOMIIEHHUS] CBETA, 3aKOHBl COXPAHEHMs 3apsSA0BOTO M MACCOBOIO YHCEN IPH
SJICPHBIX peaKkUUsIX; IPU TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aIllUCHIBATh €rO
MaTeMaTH4YECKOE BBIPAXKECHUE;

- 00BACHATH (PU3MUECKHE IMPOLECCHl U CBOMCTBA Tell, B TOM YHMCIE M B KOHTEKCTE CUTyallUi
IIPAKTUKO — OPHUEHTHPOBAHHOIO XapakTepa: BBISABJIATH NPUYMHHO — CJIEJICTBEHHBIE CBS3H,
CTPOUTh OOBSCHEHHE W3 2 — 3 JIOTMYECKUX IIaroB ¢ ONMOpoil Ha 2 — 3 M3yueHHBIX CBOICTBa
¢bu3nUecKux BICHUN, (PU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pewmarb pacuéTHbIE 3ajayd (OMUparoLIecs Ha CUCTeMy U3 2 — 3 ypaBHEHMI), HUCHONb3YS
3aKOHBI U (JOPMYJIBI, CBSA3BIBAIOIINE (PH3UUECKUE BETMUMHBI: HA OCHOBE aHaJIM3a YCIOBHS 3aauu
3alUCBIBATh KPAaTKOE YCJIOBUE, BBISBIIATH HEIAOCTAIOUINE WM M30BITOUHBIE JaHHBIE, BEIOMPATH
3aKOHBl U (OPMYJbl, HEOOXOAWMBIE MJIS PpEIICHUs, IMPOBOJAUTH pacuéTbl M OLEHMBATh
PEATMCTUYHOCTH MOJIyYEHHOTO 3HaUEHUS (PU3MUECKON BETMYUHBI;

- pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIMTh MPH MOMOLIM (U3UYECKUX METOJIOB;
HCIOJIb3YSl OIMCAHWE HCCIEIOBAaHMs, BBIACIATH IPOBEPSIEMOE IPEAINOJIOKEHUE, OLCHUBATh
MIPaBWJIBHOCTh TOPSIIKA IIPOBEIEHUS MCCIEAOBAaHUSA, J€laTh BbBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAEHUH U OTIBITOB;

- MPOBOJUTH OMBITHI MO0 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3yyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHWS HSHEPIMM; 3aBUCUMOCTH IEepHOJa
KoJIeOaHUH MPY>KUHHOTOMAsITHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI M HE3aBUCUMOCTD OT



aMIUTUTYAbl MaJIbIX KOJIeOaHMI; MPsIMOIMHEHHOE pacIpOCTpaHEHUE CBETa, pasjioKeHue 0erIoro
CBETa B CIEKTP; U3yYEHUE CBOMCTB M300paXECHUs B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B COOMparoIieil JTuH3e; HaOMroieHHe CIUIONIHBIX U IMHEHYAThIX CIIEKTPOB U3TY4EHUS):
CaMOCTOSITEIIBHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO0 Habopa 000pyIOBaHUS; ONMCHIBATH X0
OTIBITA U €TO PE3YJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;
- MPOBOJUTH MPU HEOOXOJMMOCTH CEPHIO NMPSAMBIX MU3MEPEHUM, OINpenessis CpeiAHee 3HaUCHHE
u3MepsieMoil BenuuuHbl ((POKyCHOE paccTosiHHME cOOMparolled JMH3bI); 000CHOBBIBaTH BHIOOP
croco0a u3MepeHus / N3MEPHUTEIHLHOTO MPHOOPa;
- MPOBOJIUTH HCCIICJOBAHUE 3aBHUCUMOCTEH (PU3MUYECKMX BEIUYMH C UCIOJIb30BAHUEM MPSIMBIX
U3MepeHul (3aBUCUMOCTb ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBWKEHUU 0€3 HadallbHOM
CKOPOCTH; IIepro/ia KojaeOaHuil MaTeMaTUYECKOTr0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yIJia
OTpaXeHHUsI OT YIja NaJCHHdA): IUIaHUPOBAaTh MCCIEI0BAHUE, CAMOCTOSTEIBHO cOOUpaTh
YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJIYYEHHON 3aBUCUMOCTU (DPU3MUYECKUX BEIIMYMH B BHUJIE
Tabnui 1 rpaduKoB, AeJaTh BBIBOJBI IO pe3yabTaTaM MCCIIEI0BAHUS;
- IPOBOJUTH KOCBEHHbIE HM3MEpPEHUs (PU3MUECKUX BEIMYMH (CpPEelHSss CKOPOCTb M YCKOpPEHHE
TeJa MpU PaBHOYCKOPEHHOM JBMKEHHMH, YCKOPEHHE CBOOOIHOTO MaeHUs, )KECTKOCTD MPYKUHBI,
KO3 (UIIMEHT TPEeHHs CKOJBXKEHMs, MeXaHHdeckas padoTa M MOILHOCTb, 4acTOTa U IEPHUOJ
KojeOaHui MaTeMaTH4YeCKOro W MPYKHHHOTO MAasTHUKOB, ONTHYECKass Cuia coOuparomeit
JIUH3bI, PaJMOAKTUBHBIMN (OH): TIUIAHMPOBATh HU3MEPEHHS; COOMpPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBINIOJIHATh U3MEPEHMUSI, CAeAys MPEI0KEHHOW HHCTPYKIIUN; BBIYUCIIATH 3HAUEHUE
BEJIMYMHBI W aHAIM3UPOBATh MOJYyYEHHBIE pe3yJNbTaThl C Y4ETOM 3a/JaHHOM MOTPEUIHOCTH
U3MEPEHUN;
- pa3nuyaThb OCHOBHBIE NMPU3HAKM HM3YyYEHHBIX (DU3MUECKUX MOJeNei: MaTepuanbHas TOYKa,
a0COJIIOTHO TBEPJIOE TENO, TOUECUYHBII UCTOUHMK CBETA, JIyd, TOHKas JMH3a, INIaHETapHas MOJIEIb
aToMa, HyKJIOHHAasl MOJIeJIb aTOMHOT0 5/1pa;
- XapaKkTepHU30BaTh IMPUHIMIMbBI ACHCTBHUS M3YYEHHBIX IMPUOOPOB U TEXHUYECKUX YCTPOWCTB C
OMopoil Ha MX omnMcaHus (B TOM 4YHCIE: CHUAOMETP, JATYUKU IIOJIOKEHUS, PACCTOSHHUS U
YCKOpPEHHs, pakeTa, 05XO0JIOT, OYKH, HEepUckKor, (QoToanmapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKON, J03UMETp, KaMepa BuibcoHa), MCHONB3ys 3HAHUA O CBOMCTBAX (U3NYECKUX
SBJICHUH U HEOOXOqUMBbIE (PU3MUECKHE 3aKOHOMEPHOCTH;
- coOIr01aTh MpaBUJIa TEXHUKKM 0€3011aCHOCTH MU padoTe ¢ 1ab0paTOpHBIM 000PYIOBAaHUEM;
- UCMOJb30BaTh CXEMbl M CXEMaTHUYECKHE DPUCYHKH H3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
U3MEPUTENNbHBIX MPUOOPOB M TEXHOJOIMUECKHMX MPOLECCOB IpPU pPEUIeHHH Y4eOHO —
IIPAKTUYECKUX 3aJ]layu; ONTUYECKUE CXEMBbI JUI IIOCTPOCHUS M300paXeHUH B IUIOCKOM 3€pKajie U
coOuparoIei JIMH3e,;
- IPUBOJIUTH MPUMEPHI / HAXOJUTHh MH(OPMAIMIO O NMPUMEpax MPAKTUYECKOTO HCIOJIb30BaHUS
¢u3nyecKux 3HAHUI B MOBCEHEBHOMN XKU3HU JJIs oOecrieyeHus 6e30IacHOCTHU MpH 0OpalleHuu
c npuOopamMH M TEXHUYECKMMHU YCTPOMCTBAMH, COXpaHEHHs 3J0pPOBbS M COOIIONEHHS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYXKaIoLIeH cpene;
- OCYLIECTBJIATh TMOUCK HH(opManmuu (U3NYECKOro coaepkaHuss B ceTu MHTepHer,
CaMOCTOATENIbHO ~ (OPMYJIUpPYS  MOMCKOBBI  3ampoc, HAaXOIUTb IYTH  OIpelesIeHUs
JOCTOBEPHOCTH MOJYy4€HHOW MH(POPMALIMK Ha OCHOBE UMEIOLIUXCS 3HAHUN M JONMOJHUTEIbHBIX
HCTOYHUKOB;
- HCIOJb30BaTh NPU BBINOJHEHUU YUYEOHBIX 33JaHUNl HAaydyHO — MOMYJSIPHYIO JIUTEpaTypy
(Gu3nYecKoro cojep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceTh VIHTepHeT; BIaieTh
npuéMaMi KOHCHEKTHPOBAaHHUS TeKCTa, MpeoOpazoBaHus HHGOpMAIMM U3 OJHOW 3HAKOBOU
CUCTEMBI B JPYTYIO;
- co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHMS Ha OCHOBE MH(pOpMalUU U3
HECKOJIBKUX MCTOYHHKOB (PU3MUECKOTO COJAEp)KaHMs, MyOIUYHO MPENCTaBIATh PE3yJIbTaThl
IIPOEKTHOM WJIM HCCIEN0BATENIbCKON JEATENIBHOCTH; INPU A3TOM TI'PaMOTHO HCIIOJIb30BATh
M3yYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro paszena (GU3UKU U COIPOBOXKIATh BHICTYIUIEHUE
Ipe3eHTaIuen ¢ yuéToM 0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.

Boinycknuk ocHo6HOIl wiKo1bl HAyUUmMCA:

- coOuoaTh mpaBuiia 0e30MaCHOCTH M OXpaHbl TPyAa MpH padoTe ¢ ydeOHBIM U Tab0paTOPHBIM
obopynoBaHuem;



- IOHUMATh CMBICII OCHOBHBIX (PU3NYECKUX TEPMHUHOB: (pU3HUECKOE TEJO0, (PU3NIECKOE SBICHHUE,
¢du3nveckas BeIUYNHA, €TUHHUIIBI U3MEPECHUS;
- pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIMTh MPH TOMOUIM (U3UYECKUX METOJIOB;
aHAJIM3UPOBATh OTJEIIbHBIE ATAIBI IPOBEACHUS UCCIEN0BAHUN U HHTEPIPETUPOBATH PE3YIbTATHI
HaOJII0IEHUI U OIIBITOB;
- CTaBHUTbH ONBITHI [0 UCCIECAOBAHUIO (PU3NYECKUX SIBICHUN WM (PU3MUECKUX CBOUCTB Ten Oe3
WCIIOJIb30BAHUS MPSMBIX U3MEPEHUH; TpH 3TOM (OPMYIUPOBATh MpobdIeMy/3aiady ydeOHOTO
AKCIEPUMEHTA; COOMpaTh YCTAHOBKY M3 IPEIIOKEHHOrO0 00OpYNOBaHUS; NMPOBOJUTH OMBIT U
(bopMymHpOBATH BHIBOIKI.
Ipumeuanue. Ilpu npoBeaeHUN UcCaeAOBaHUS (PU3NUYECKUX SIBJICHUM M3MEPUTENbHbIE IPUOOPHI
UCTIOJB3YIOTCS JIMIIb KaK JATYUKUA H3MEpeHus (U3NYECKUX BEIMYHMH. 3aluch TOKa3aHWH
MPSIMBIX U3MEPEHUI B 9TOM Cllydae He Tpedyercs.
- IOHUMAaTh POJIb FKCIIEPUMEHTA B NIOJYYEHUH HayYHON HH(POpMAIHH;
- MPOBOJIUTH MPSAMbIE U3MEPEHUs (PU3NUECKUX BEIUYUH: BPEMS, pacCTOSIHUE, Macca Tena, 00beM,
CWJIa, TemIepaTypa, aTMOC(pEepHOe JaBlieHHE, BIAKHOCTb BO3/lyXa, HANpsOKEHHE, cujia TOKa,
paavanroHHbIH (OH (C HMCHOJIb30BAaHHWEM J03MMETpa); MPH 3TOM BBIOMPATh ONTUMAJIbHBIN
Croco0 U3MepeHus U UCIOIb30BaTh MPOCTEUIINE METOIbI OLIEHKH MOTPEIIHOCTEH U3MEPEHU.
Ilpumeuanue. JlroGas ydeOHas mporpaMma JOJDKHA OOECIeUrMBaTh OBJIAJIEHUE MPSIMBIMHU
U3MEpPEHUSIMU BCEX MEPEUNCICHHBIX (PU3HUUECKUX BEIINYMH.
- MPOBOJUTH HMCCIEI0BAaHUE 3aBUCUMOCTEN (M3NYECKUX BEIMYMUH C HMCIOJIb30BAHUEM MPSIMBIX
U3MEpEHUi: MpPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pPE3yabTaThl MOIYYEHHON
3aBUCHUMOCTH (HU3MYECKMX BEJIMYMH B BHAE TaOnul u TpaduKoB, JAeiaTb BBIBOJABI 110
pe3yibTaTaM UCClIeJOBaHMS;
- INPOBOJUTh KOCBEHHBIE HM3MEPEHUs (PU3MUYECKHX BEIWYMH: IPU BBINOJHEHUH H3MEPEHUI
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEQys HPEIJIOKEHHOM HMHCTPYKLMH, BBIYUCIATH
3HAa4eHUE BEJIMYMHBI U aHAIM3MPOBATH MOIYYEHHBIE PE3yJIbTAThl C YYETOM 33JaHHONH TOYHOCTHU
U3MEpPEHUI;
- aHaIM3MPOBATh CUTYyallMM IPAKTHKO-OPHEHTUPOBAHHOIO XapakTepa, Yy3HaBaTb B HHX
IPOSIBJICHUE M3YYCHHBIX (U3UYECKUX SABJICHUM WM 3aKOHOMEPHOCTEH U INPUMEHATH
UMEIOIINECS 3HaHUA JJIs UX OObACHEHMS,
- MIOHMMAaTh MPHUHLHUIBI ASHCTBUS MAIIMH, NPUOOPOB U TEXHMUYECKHX YCTPOICTB, yCIOBHS UX
0€30I1aCHOT0 MCII0JIb30BaHMsI B IOBCEHEBHOM KHU3HU;
- HUCHOJb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJady Hay4yHO-NONYJISPHYIO JIUTEpaTypy o
(bu3nYecKuX ABJICHUSX, CIIPABOYHbIE MaTepHUallbl, pecypchl IHTepHeT.

BuinyckHuk noayuum 603mMo0)iCcHOCHb HAYUUMBCA:

- OCO3HABAaTh IIEHHOCTb HAYYHBIX MCCJIEI0BaHHM, poJib (U3UKU B PACHIMPEHUU IPEACTaBICHUN
00 OKpyXKarolleM MUpE U €€ BKJIAJ] B yIy4llIeHUE KauecTBa KU3HHU;

- HUCHOJb30BaTh IPUEMBbl TOCTPOCHUS (QU3MUECKMX MoOAeel, Moucka u (HOopMyIHPOBKU
JI0Ka3aTeNbCTB BBIJBUHYTBIX THUIIOTE€3 M TEOPETHUECKUX BBIBOJOB HAa OCHOBE 3MIIMPHUYECKH
YCTaHOBJICHHBIX (DaKTOB;

- CpPaBHMBATh TOYHOCTb H3MEpEHHUs (PU3MUECKMX BEIUYMH IO BEIUYMHE MX OTHOCHTEIbHOMN
MIOTPEIIHOCTH NP MPOBEIEHUU NIPSIMBIX U3MEPEHUI;

- CaMOCTOSITEIBHO MPOBOAUTH KOCBEHHBIE U3MEPEHUS U UCCIIEAOBAHUS (PU3MUECKUX BEJIWYHMH C
HCIOJIb30BAHUEM DPA3JIMUHBIX CIIOCOOOB M3MEpeHus: (PU3NYECKUX BEIWYHMH, BBIOMPATh CpeAcTBa
U3MEpEHUs1 C Y4eTOM HEeOOXOJUMON TOUYHOCTH H3MEpeHUl, 000CHOBBIBaTH BBIOOp crocoda
U3MEpPEHUs, aJEKBaTHOIO IIOCTaBJIEHHOM 3a7adye, NPOBOJWUTH OLIEHKY JOCTOBEPHOCTH
IIOJIyYEHHBIX PE3YJIbTAaTOB;

- BOCIIPHHUMATh MHPOPMALIUIO (PU3NIECKOTO COJIepKaHUs B HAYYHO-TIOMYJIAPHON JTUTEpaType u
CpeAcTBax MAaccoBOM uWH(pOpMalMU, KPUTHUECKH OIICHHMBATh MOJIyYEHHYI HH(opManuio,
aHAJM3UPYA ee cojiep KaHue U JaHHble 00 UCTOUHUKE UH(OpPMAIIIH;

- CO03/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE U YCTHBIE COOOIIEHHS O (U3UYECKUX SIBICHHUAX Ha
OCHOBE HECKOJIbKUX HCTOYHHMKOB HMH(OpMAIMM, COMPOBOXKAATh BHICTYIUICHHE Ipe3eHTalUeH,
YUUTBIBAsi 0COOEHHOCTH ayTUTOPUU CBEPCTHUKOB.

Mexanuueckue aenenus. Boinycknuk nayuumes:



- pacno3HaBaTh MEXaHMUECKHUE SBJICHUS U OOBSICHATH HA OCHOBE MMEIOIIUXCS 3HAHUI OCHOBHBIE
CBOICTBA WJIM YCJIOBUS IIPOTEKAHUS 3TUX SBJICHUI: pABHOMEPHOE U HEPAaBHOMEPHOE JIBUYKEHUE,
PaBHOMEPHOE U  PaBHOYCKOPEHHOE  IpPSMOJIMHEMHOE  JBWKEHHE, OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JIBKEHUS, CBOOOIHOE NaJIEHNE TEJl, PABHOMEPHOE JBUKEHHUE [0 OKPYKHOCTH,
MHEpLMsl, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE JIBUKEHHE, IIepeaaya JaBICHUs TBEPIbIMU TEJIaMH,
KUAKOCTAMU M TrazaMu, aTMOC(EepHOE [aBjCHHUE, IJIaBaHUE TEJ, PAaBHOBECHE TBEPABIX TeEl,
MMEIOIINX 3aKPEIUICHHYI0 OCh BpallleHUs, KojeOaTelbHOEe [BHKEHHE, PE30HAHC, BOJHOBOE
JBUKEHHE (3BYK);

- ONMCHIBATh W3YYEHHBIE CBOICTBA TENl W MEXaHUUYECKUE SIBJICHHUS, MCIONB3YS (pusnueckue
BEJIMYMHBI: IyTh, IEpPEMEIIEHNUE, CKOPOCTh, YCKOpEHHUE, Iepuoj oOpalieHus, macca Tela,
IUIOTHOCTH BEIIECTBA, cuja (CUila TSHKECTH, CUJla YIIPYrOCTH, CUJla TPEHHUS), JaBJI€HNUE, UMITYJIbC
Tena, KUHETUYeCcKasl SHeprus, MOTEHIMallbHasl 3HEPTUs, MeXaHudeckas paboTa, MexaHU4YecKas
MotHocTh, KIIJI mpu coBepiieHMH paboOThl € MCMOJIb30BAHHEM IPOCTOTO MEXaHW3Ma, CHJia
TPeHMs, AaMIUINTyJa, MepuoJ M 4YacToTa KojeOaHWM, [UIMHA BOJHBI U CKOPOCTh €€
pacnpoCTpaHeHus; IpU ONMUCAHUU MPaBUJIBHO TPAKTOBaTh (PU3MUECKHUI CMBICT HCIOJIb3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €TUHUIBI U3MEPEHUS, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE TAHHYIO
(DMBUYECKYIO BETUUUHY C JPYTUMU BEIMUYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3HUUECKON BEIIMUNHBI;
- aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHWYECKHE SIBJIIEHUS M IPOIECCHI, UCIOJB3YS (pU3nUecKue
3aKOHBI: 3aKOH COXPAHEHUS SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIUI CYNEPHO3ULIUN
cun (HaxokaeHue paBHojencTBytomed cuibl), I, 11 u Il 3akonsr HetoToHA, 3aKOH COXpaHEHHs
uMITyabca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMena; IMpH ATOM pa3iNyaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

- pa3nuyaThb OCHOBHBIE NMPU3HAKM HM3YyYEHHBIX (DU3MUECKUX MOJeNei: MaTepuanbHas TOYKa,
WHEpLUaIbHas CUCTEMA OTCYETA,

- pewaTh 3aJayd, HCIOJIB3YS (U3MUECKHE 3aKOHbI (3aKOH COXPaHEHHUS SHEPruu, 3aKOH
BCEMUPHOI0 TATOTeHUA, npuHiun cynepno3unuu cwi, [, II m III 3akonsr HerotoHa, 3akoH
COXpaHEHHUsT WMITyJabca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (HoOpMyIsbl,
CBs3bIBAIOIIME (U3UYECKHE BETUYMHBI (ITyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IJIOTHOCTb
BEILIECTBA, CWJIA, JABJICHUE, UMITYJIbC TeJla, KUHETUYECKas SHEPIusi, NOTCHIMAIbHAS JHEPIHs,
MexaHuyeckas paboTa, mMexaHudeckas mouHoctb, KIIJ[ mpocroro mexanmsma, cuiia TpeHUs
CKOJIbKEHUS, KOA(PPHUIIUEHT TPEHUSsl, aMIUTUTY/1a, TIEPUOJ U YacTOTa KojeOaH Ui, [UIMHA BOJHBI U
CKOPOCTh €€ pAaclpOCTPaHEHHUs): Ha OCHOBE aHalM3a YCJIOBHs 3aJauyd 3alHChIBaTh KpaTKOe
yCIIOBUE, BBIACNATh (U3NYECKUE BEIMYMHBI, 3aKOHBI U (OPMYJbl, HEOOXOIUMBbIE IS €e
pelIeHUs, TPOBOJUTh PacUeThl U OLEHUBATh PEATbHOCTh MOJYYEHHOTO 3HAYEHUS (PU3UUECKO it
BEJINYMHBI.

Buvinycknuk noayuum 603mM0x4cHOCHIb HAYUUMbCA:

- UCIOJB30BaTh 3HAHUA O MEXAHUYECKUX SIBJICHHUSIX B MOBCEIHEBHOM KU3HU AJIsi 0OecreyeHus
0€30MacHOCTH IPU OOpAIEHUH C MPUOOPAMU M TEXHUYECKUMH YCTPOMCTBAMH, JIJISI COXPAHECHHUS
3JI0POBbSI U COOJIIO/IEHUSI HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKpYXAIOIIeH cpesie; MPUBOAUTH
MpUMEPBbl MPAKTUYECKOTO HCIHOJIb30BaHUS (DU3MUECKUX 3HAHHM O MEXaHMYECKHUX SIBICHHUSIX U
(bu3MuecKux 3aKOHaxX; MPHUMEpPbl HCHOJIB30BaHUS BO300HOBISEMBIX HMCTOYHUKOB JHEPIHH;
9KOJIOTMYECKUX MOCIEACTBUN UCCIIEOBAHMSI KOCMUYECKOTO IIPOCTPAHCTB;

- pa3nuyaTh T'PaHUIBI TPUMEHUMOCTH (DM3MUECKUX 3aKOHOB, MOHUMATh BCEOOLIUI XapakTep
(GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHs] MEXaHMYECKON SHEepruH, 3aKOH COXPaHECHUS
HUMITYJIbCa, 3aKOH BCEMHPHOTO TATOTEHUS) U OTPAaHUYCHHOCTh UCIIOJIB30BAHUS YACTHBIX 3aKOHOB
(3axon I'yka, Apxumena u 1ip.);

- HAXOJIUTh aJICKBaTHYIO MPeII0KEeHHOM 3a/1aue Pu3ndeckyro MoJelNb, pa3penaTh NpooieMy Kak
Ha OCHOBE MMEIOIIUXCS 3HAHUM MO MEXaHUKE C MCIOJIb30BAHWEM MAaTEMaTHYECKOTO ammapara,
TaK 1 MPU MOMOIIHU METOJOB OLIEHKH.

Tennoevie aenenun. Boinycknuk naysumces:

- pacrmo3HaBaTh TEIUIOBBIC SIBICHHUS U OOBSICHITH Ha 0aze UMEIOMIMXCS 3HAHUN OCHOBHBIE
CBOMCTBa WJIM YCIIOBUS TPOTEKAHHUS ITHX sSBICHUU: nuddy3usi, U3MEHEeHHEe o0beMa Tel MpHU
HarpeBaHuu (OXJIKICHHUH), OOJbIIasi C)KUMAaEMOCTh Ta30B, Majas C)KMMAEMOCTh KHUJIKOCTEH H
TBEPJBIX TEJ; TEIJIOBOE PAaBHOBECHE, HUCIAPEHUE, KOHICHCAIUs, TUIABJICHHUE, KPUCTAJUIH3aLus,
KUATIEHUE, BIAXHOCTh BO3/yXa, pa3jMyHbIe CIOCOOBI TeIionepenauu (TErIoNpOBOIHOCTD,



KOHBCKIIHA, I/I3J'Iy‘-IeHI/I€), arperatHblC COCTOSIHMA BCHICCTBA, IMONIOMICHHUEC OSHCPTHUU IIpU
HUCIMApCHUUN XUAKOCTHU W BBIACJICHUC C€C IIPU KOHACHCAIMU IT1apa, 3aBUCUMOCTb TCMIICPATYPhI
KHUIICHUA OT AABJICHUA,

- OIIMCBbIBATb U3YYCHHBLIC CBOMCTBA TEJI U TEIJIOBLIC SIBJICHHS, UCIIOJIb3Ys (I)I/I3I/I‘-IGCKI/IG BCIIMYUHBI:
KOJIMYCCTBO TCIJIOTHI, BHYTPCHHAA SHECPTHiA, TCMIICPATypa, YACIbHAA TCIJIOCMKOCTh BCIICCTBA,
yIelbHas TeIUIOTa IUIABJICHUS, YIelbHAas TEIUIOTa MapooOpa3oBaHMs, y/eibHAas TEIIoTa
CropaHus TOILJIMBA, KOE)q)q)I/IIII/IeHT IHOJIE3HOT'O I[eﬁCTBH?[ TCILJIOBOI'O ABUIaTCJIsdA; IMPU OIIMCAHHU
IIpaBHUJIbHO TPAaKTOBATH (1)I/I3I/I‘~I€CKI/H>'I CMBICJI HMCIOJIB3YEMBIX BCJIIMYUH, HX o0o03HaueHus u
CAVMHUIBI U3MCPCHUA, HAXOAUTH q)OpMy.]'H)I, CBA3LIBAIOIINEC JAHHYIO (1)I/I3PI‘-IGCKYIO BCJIMYHHY C
APYTrUMH BCIIMYMHAMM, BBIYUCIIATL 3HAYCHHUC (1)PI3I/I‘I€CKOﬁ BCINYUHDBI,

- pas3jindaTb OCHOBHBIC IIPU3HAKH U3YUCHHBIX (bI/I?J/IquKI/IX MOHCHCﬁ CTPOCHUA I'a30B, )KI/II[KOCTef/'I
" TBEPABIX TCJI;

- IpPUBOJUTH MHPHUMEPHl MPAKTUUECKOTO HCIIOJIBb30BaHUSA (PU3NUYECKHX 3HAHMM O TEIJIOBBIX
SIBJICHUAX,

- peuiath 3a7a4yu, UCMOb3ysd 3aKOH COXPaHEHUS PHEPIHMH B TEIUIOBBIX Mpolieccax U (POpMYIbl,
CBSI3BIBAIOIINC (1)I/I3I/I‘-I€CKI/I€ BCIIMYNHBI (KOJ'II/ILIGCTBO TCIJIOTBI, TEMIICpaTypa, YACIbHAA
TEIIOEMKOCTh BEUIECTBA, y/eIbHAas TEIUIOTA IJIABJICHUS, YACIbHAs TEIJIOTa MapooOpa3oBaHMs,
YAClbHad TEIIOTa CropaHvs TOIIIMBA, KOB(i)(i)I/IHI/IeHT IIOJIC3HOI'O Jlel\/'ICTBI/IH TEIIJIOBOTO
JIBUTATEIIA): HAa OCHOBE aHalM3a YCJIOBHS 3a/laud 3allHiChIBATh KPATKOE YCIOBHE, BBIACIATH
¢usznueckue BENIUYUHBI, 3aKOHBI M (DOPMYIbI, HEOOXOJUMBIE IJIsl €€ pEUIeHHs, MPOBOAUTH
PacUYCThbl 1 OLUCHUBATE PCAJIBHOCTD IMOJIYYCHHOI'O 3HAYCHUA (1)I/I3I/I‘—IeCKOI\/'I BCJIMYUHBI,

- AHaJIMU3UpPOBATH CBOMCTBa TCJI, TCIUIOBBIC ABJICHHUA W TIPOLUECCHI, HCIIOJIB3YsA OCHOBHBLIC
MOJIOYKEHHSI aTOMHO-MOJIEKYJIIPHOTO YUYEHHS O CTPOCHHH BEIIECTBA W 3aKOH COXPaHEHHUS
SHEPTHUH.

BblnyckHuK noyuum 603MOMCHOCHb HAYHUMbCAS

- KCIOJIb30BaTh 3HAHUS O TEIUJIOBBIX SIBICHHSX B TOBCCTHEBHOW JKH3HM Jisi OOCCICUCHHS
0€30MacHOCTH MPH 0OpaIeHUH ¢ TPUOOPAMU U TEXHUISCKUMH YCTPOUCTBAMH, JJIsI COXPAHCHHUS
3JI0POBbSl U COOJFOJICHUSI HOPM 3KOJIOTHUECKOTO MOBEJCHUS B OKPYXAIOIICH Cpelie; MPUBOINUTh
MPUMEPBI IKOJIOTHUSCKHUX MOCIEACTBUI paboThl IBUraTeieil BHYTPEHHETO CrOPaHus, TEIUIOBBIX
U THUIPOBJICKTPOCTAHIIHIA;

- pasjaMyarh TPAHUIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHHUMAaTh BCEOOIIMH XapakTep
byHIaMEHTAIBHBIX (U3MUYSCKUX 3aKOHOB (3aKOH COXPAaHEHHS YHEPrHH B TEIUIOBBIX MPOIIECCAX)
U OIPAHUYEHHOCTD MCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

- HAXOJIUTh A/ICKBATHYIO MPEJI0KCHHON 3a/1aue PU3HUSCKYIO MOJICITb, pa3periaTh MpoodaeMy Kak
HA OCHOBE HMEIOIIMXCS 3HAHUN O TEIUIOBBIX SIBJICHUAX C HCIOJIb30BAHUEM MATEMATHYECKOIO
anmapara, Tak u MPH MOMOIIIH METO/I0B OI[CHKH.

Dnekmpuueckue u mazHumHble aeieHus. Boinycknuk nayuumces:

- pacro3HaBaTh 3JIEKTPOMATHUTHBIC SBJICHUS W OOBSCHSITH HA OCHOBE HMCIOLIMXCS 3HAHHIMA
OCHOBHBIC CBOMCTBA WJIM YCIIOBHsI TMPOTCKAHUS OTUX SBJCHUI: OSJCKTpH3alUs  TeJ,
B3aMMOJICUCTBHE 3apsjiOB, SJICKTPHUUYCCKUNA TOK M €ro ACHCTBHs (TEIJIOBOE, XHMHYECKOE,
MarHuTHOE), B3aUMOJICHCTBAE MAarHUTOB, JIEKTPOMArHUTHAS MHIYKIHS, ACHCTBUE MAarHUTHOTO
MoJIs Ha TMPOBOJHUK C TOKOM U Ha JBIKYIIYIOCS 3apsOHKCHHYIO YacTHUIly, JCHCTBUE
ANIEKTPUYECKOTO TOJISI HA 3apsDKCHHYIO YacTHUILy, DJIEKTPOMArHUTHBIC BOJIHBI, TPSMOJHMHEHHOE
pacrpocTpaHeHHE CBETa, OTPAKEHHUE U MPEIIOMIICHHE CBETA, JUCIIEPCHUS CBETA;

- COCTaBJIATh CXEMBI DJJCKTPUYECKUX IeMell ¢ TOCIeIOBAaTeIbHBIM M  MapauIeIbHBIM
COCJIMHEHUEM DJIEMEHTOB, pa3iinyasi YCIOBHbIC 0003HAYCHHUS DJIEMEHTOB DIICKTPUYCCKHX IIeTICH
(MCTOYHUK TOKA, KJIFOY, PE3UCTOP, PEOCTAT, JaMIIOYKa, aMIIEPMETp, BOJIBTMET);

- WCIIOJIb30BaTh OMNTHYECKUE CXEMBI JUIS MOCTPOCHUS W300paXKCHHWH B IUIOCKOM 3epKajlic U
coOuparolei JuH3e;

- ONKCHIBATh U3YYCHHBIC CBOMCTBA TEJ M AJIEKTPOMArHUTHBIC SIBJICHUS, UCTIOJIB3Ysl (PHU3UUECKUE
BEJIMUUHBI: AJICKTPUUCCKUI 3apsill, CHJa TOKa, JJICKTPUYCCKOE HAMpPSDKEHHE, AJIEKTPHUECKOE
COIIPOTHUBJICHUE, YICIIbHOE CONPOTHUBIICHHE BEIIECTBA, pa0d0Ta 3JICKTPHUUECKOTO TOJIsI, MOITHOCTh
TOKa, (DOKYCHOE PaCCTOSIHUE M ONTHUYECKas CHJIA JIMH3bI, CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI W 4YacTOTa CBETAa; INPH ONHCAHUM BEPHO TPAKTOBATH (U3UYECKUH CMBICIT



UCTOJBb3YyEMbIX BEIMYUH, UX OO0O3HAYCHUS M EIWHUIBI HM3MEPEHHS; HaXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIIME TAHHYIO (PH3UYECKYIO BETUUUHY C IPYTUMHU BEIUYHMHAMHU;

- aHaJIM3UpOBaThb CBOWMCTBA TE€J, OSJEKTPOMAarHUTHBIE SIBJICHUS M IPOLECCHI, HCIOIb3YA
(bu3nUecKre 3aKOHBI: 3aKOH COXPAHEHUS dJIEKTPUUECKOTO 3apsa/a, 3akoH Oma JyIs yJacTka LemnH,
3aKkoH JDxoyns - JleHna, 3aKOH NPAMOJMHEHHOTO PacIpOCTPaHEHUsl CBETA, 3aKOH OTPaXKEHUS
CBETa, 3aKOH TPEJOMJICHHS CBETA; IPU 3TOM pa3inyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA U
€ro MaTeMaTU4YECKOE BbIPAKEHUE;

- TNPUBOJUTH TPUMEPHl  MPAKTHYECKOTO  HCIOJB30BaHUS  (PU3MUYECKHX 3HaHWHA 00
AIIEKTPOMATHUTHBIX SIBJICHUSX;

- pemaTh 3aJayd, HUCHOJB3Yys (u3MuecKkue 3akoHbl (3akoH Oma Juisi ydacTKa LeNH, 3aKOH
Jlxoyns - JleHna, 3aKOH NPSMOJIMHEMHOTO PACIpPOCTPAHEHMs CBETA, 3aKOH OTPAXKEHUs CBETA,
3aKOH TMPETOMJICHUsI CBETa) M (POpPMYJbl, CBs3bIBarole (U3MUYECKUE BEJIMYMHBI (CHIa TOKa,
ANIEKTPUYECKOE HAIPsDKEHHE, JJIEKTPUYECKOE COMPOTHUBIIEHUE, YAEIbHOE COMPOTHBIICHHE
BEIIECTBA, pabOTa 3JIEKTPUUECKOTO IM0JIsI, MOIIIHOCTh TOKA, (POKYCHOE PACCTOSTHUE U ONTUYECKas
CHJIa JIMH3bI, CKOPOCTh JIEKTPOMArHWTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBeTa, (OPMYJIbI
pacuera 3JIeKTPUUECKOro CONPOTUBIICHUS MIPU MOCIIEA0BATEILHOM U MapajliIeIbHOM COEAMHEHNN
MIPOBOJTHUKOB): Ha OCHOBE aHAJW3a YCIIOBUS 3aJaud 3alKChIBaTh KPAaTKOE YCIOBUE, BBIICIATH
¢buznyeckue BENIUYUHBI, 3aKOHBI M (HOPMYIbI, HEOOXOIUMBbIE IJIi €€ pelIeHUs, MPOBOIUTH
pacueTsl U OI[EHUBATh PEAIbHOCTH MOJTYY€HHOTO 3HAaYeHUs (PU3NUECKON BETTMUNHBI.

Boinycknuk nonyuyum 603M0M#CHOCHIL HAYYUMBCA:

- UCIOJB30BaTh 3HAaHUA 00 DSJIEKTPOMArHUTHBIX SBJIEHUSX B IOBCEAHEBHOW MKU3HU IS
obOecnieueHrs 0e€30MacHOCTU IpU OOpalllEeHUH ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOICTBaMH,
JUI COXPAHEHHUS 3JI0pPOBbS U COOJIOJEHUS HOPM SKOJOTHYECKOro MOBEJIEHUS B OKpYKarouei
cpele; MPUBOAUTH MPUMEPDI BIUSIHUS 3JI€KTPOMArHUTHBIX U3TyYeHHUI Ha KUBbIE OPTraHU3MBI,

- pa3nuyaTh IPaHULBI TPUMEHMMOCTH (DU3MUYECKHUX 3aKOHOB, NMOHUMATh BCEOOLIUI XapakTep
(yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUS SJIEKTPUYECKOTO 3apsifa) U OrpPaHUYCHHOCTh
WCIIOJIb30BAaHUSI YaCTHBIX 3aKOHOB (3akoH OMa /115 yuacTka 1emnw, 3akoH Jxoyns - Jlenna);

- HCIIOJIb30BAaTh MPUEMBbI MOCTPOCHUS (UBMUYECKUX MoOjejel, moucka U (GOpMYITHPOBKH
JI0KA3aTeNIbCTB BBIABUHYTHIX THUIOTE3 M TEOPETHYECKUX BBIBOJOB HA OCHOBE AMIHMPUYECKU
YCTaHOBJICHHBIX (PAKTOB;

- HAXOJIUTh aJICKBATHYIO MPEII0KEHHOM 3a/1aue PU3NYECKYIO MOJIEIIb, pa3pelaTh NpoodaemMy Kak
Ha OCHOBE HUMEIOLIUXCA 3HAaHUN 00 JIEKTPOMATHUTHBIX SIBICHUSX C HCIOJb30BaHUEM
MaTeMaTHUYeCKOro anmnapara, Tak 1 pHu MOMOIIU METOOB OIICHKH.

Keanmoeuie aenenusa. Boinycknuk nayyumcesa:

- pacno3HaBaTh KBAHTOBBIC SIBJICHHUS M OOBSACHATH HAa OCHOBE MMEIOLIMXCS 3HAHHI OCHOBHBIE
CBOMCTBA WU YCIIOBHUS MPOTEKAHUs ATHX SBJICHHI: €CTECTBEHHAs M HCKYCCTBEHHAasl paauo-
aKTUBHOCTbD, O -, 3 - U Y - U3Ty4EeHHs], BOSHUKHOBEHHE JIMHEHUATOrO CIIEKTpa U3JIyudeHUs aTOMa;

- OMHCHIBATh WM3YYCHHBIC KBAHTOBBLIC SIBIICHUS, UCIMOJIb3YS (PU3UYECKHE BEIMUYMHBI: MacCOBOE
YHCII0, 3apsI0BOE YUCIIO, MEPHOJ] Moypacnaaa, SHeprusi (POTOHOB; MPH OMUCAHUU MPABHILHO
TPakTOBaTh (DU3MUECKUN CMBICH HCHOJIB3YEMbIX BEIMYMH, HUX OOO3HAYEHHS] U EIUHHIIBI
WU3MEpEeHUs; HAXOAUTh (OPMYJbl, CBA3BIBAIOIINE TAHHYIO (PU3UUYECKYI0 BEJIHMYHUHY C JAPYTUMHU
BEJIMYUHAMH, BBIYUCIATH 3HAYCHUE (PU3UUECKOI BETUUUHBI;

- aHaAJU3UPOBATh KBAHTOBbIE SBJIECHUS, UCHOJB3Ys (DU3MUYECKHE 3aKOHbI M MOCTYJAaThl: 3aKOH
COXPAaHEHHUs DHEPIUM, 3aKOH COXPAaHEHUs DJJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHMS
MaccOBOTO YHCJA, 3aKOHOMEPHOCTH W3IY4YEHHMs M IIOIJIOLICHMsI CBETA aTOMOM, IIPH 3TOM
pas3nuyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0 MaTEMAaTHYECKOE BHIPAXKEHUE;

- pa3nuyaTh OCHOBHBIE MPU3HAKU IUIAHETApHOW MOJIENM aTOMa, HYKJIOHHOM MOJEIN aTOMHOTO
aapa;

- TpUBOAWUTH TPHUMEPHI TMPOSBICHUS B TMPUPOJE U MPAKTHUYECKOTO HCIOJIb30BaHUA
PalMOaKTUBHOCTH, SAEPHBIX U TEPMOSAEPHBIX PEAKLUH, CIEKTPaIbHOTO aHAIN3A.

Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMBCA:

- MCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS B MMOBCETHEBHOM JKU3HU MpU OOpallleHuu ¢ mpubopamMu u
TEXHUYECKUMH YCTPONCTBAMH (CUETYMK MOHM3UPYIOIIMX YACTHII, JO3UMETP), JUIsI COXpaHEHUs
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH Cpe/ie;

- COOTHOCHUTH SHEPTHIO CBA3H aTOMHBIX AJep C 1ePEKTOM MaCChl;



- IPpUBOAWUTDL NPUMCEPHI BIUAHUA PAOAUOAKTUBHBIX I/IBJIyT-IeHI/Iﬁ Ha XUBBIC OpTraHU3Mbl, IOHUMATb
MIPUHLUII JEUCTBUS JO3UMETPA U PA3JIMYaTh YCIOBHS €TI0 UCIIOJIB30BAHUS;
- IIOHHUMAaThb 3JKOJOI'MYCCKHEC HpO6JI€MBI, BO3HHUKAIOMIUC TIpU HMCIIOJIB30BAHUM ATOMHBIX
BHCKTpOCTaHHHﬁ, U IIYTHU PpCHICHUSA 3TUX HpOGHGM, MEPCICKTUBLI UCIIOJIB30BAHUS YIIPABIACMOT0O
TEPMOSJIEPHOTO CUHTE3A.
Inemenmul acmponomuu. Boinycknuk nayyumeces:
- YKa3bIBaTh HA3BAHUWA IJIAHCT Conne4yHon CHUCTCMBI; pa3jindaTb OCHOBHBIC IPHU3HAKKU CYTOYHOI'O
BpallleHus 3Be3IHOTO HeOa, arkeHus JIyasl, CoJlHIIa U TIJIIaHET OTHOCUTEBHO 3BE3I;
- IOHUMATb pa3jndusa MCKIY FGJIHOIICHTpI/I‘{eCKOﬁ n F@OHCHTpI/ItIeCKOf/'I CUCTCMaMH MHpa,
Buinycknuk nonyuyum 603M0MHCHOCHIL HAYYUMBCA:
- YKa3bIBaTb O6HII/IC CBOMCTBA W OTJIMYHS ITUIAHET 3€MHOM rpynmnsl U IJIAHET-TUTAHTOB; MaJlbIX
Ten ConHEeyHOM cucTeMbl M OOJBIIMX IIJIAHET; MOJb30BaThCS KApTOW 3BE3HOrO0 Heda mpu
HaAOMIOAECHUAX 3BE€3IHOTO Heba;
- pa3nuyaThb OCHOBHBIE XapaKTEpUCTHKHU 3Be3] (pa3Mmep, LIBET, TeMIlepaTypa) COOTHOCUTH IBET
3BE3/IbI C €€ TEMIIEPATYPOH;
- pas3iindaTth r’umoTE3bl O TPOUCXOKICHUN CoJIHEYHOH CUCTEMEL.

1. Conepxanue yueOHOIo nmpeamMera, Kypca

7 kiacce
Ne i/ | Pasmensr Conepxanmne Ha6;:gg:gﬂme
1 ®uzuka - Hayka o npuponae. Dusmyeckue |l. OnpeneneHue NEHbI
= SIBJICHUS. dusngeckue CBOMCTBA TeJl. | AeJICHUS
I Habmionenue u onucanne QU3NYECKUX SBICHUH. | K3MEPUTEIHLHOTO
o ®dusndeckue BenMUuuHbL. M3Mepenus dusznueckux | mpuodopa.
5 BEJIMYMH: JUIMHBI, BPEMEHH, TEMIIEpaTyphl.
92’( dusndeckue npudopsl. MexayHapoIHas cucTeMa
aa) eauHull. TOYHOCTh M MOrPENIHOCTh HU3MEPEHUIA.
®du3nka U TEXHUKA.
2 Crpoenune BemectBa. OmnbIThl, AoKa3biBaromue | 2. U3mepenue
o = aTOMHO€  CTpPOEHHME  BellecTBa.  [emiIoBO€ | pa3MepOB MabIX TEll.
E @? JBUKEHHE aTOMOB M MOJEKyJl. bpoyHoBckoe
% %8 neuxkenue. uddy3us B razax, XKHIKOCTAX H
= g $ | TBepABIX  Tenax.  BsammopeiicTBue  yacTHl
T = § BEILLECTBA. ATrperarHble COCTOSIHUS BELLECTBa.
2 £ QE){ Mogenu cTpoeHHs] TBEpPABIX TeJ, KUIKOCTEU M
lé) CZ’( @ | razoB. OOBsCHEHHE CBOMCTB ra3oB, >KUIKOCTEH U
3) TBEpABIX TE€I HAa OCHOBE  MOJEKYJSAPHO-
KMHETHUYECKUX MTPEACTABICHUII.
3 Mexanuueckoe nBmxeHue. Tpaekropus. Ilyrs. (3. 3mepenue macchl
PaBHOMEepHOE W  HEpaBHOMEpPHOE JBHKEHHE. | T€Ja Ha PhIYAKHBIX
Ckopoctb. ['paduku 3aBUCUMOCTH MyTH U MOJYJSI | BEcax.
= CKOPOCTH OT BpeMeHH aBikeHus. HWuepuusa. 4. M3mepenne oobema
= HNueprrocte Ten. B3zaumopneiicteue Ten. Macca | Tena.
2 tena. W3mepenume wmaccel Tena. IlnotHocTh 5. Onpenenenue
é % |BemecrBa. Cmma. Cuma  Tsoxectd.  Cunia | IIIOTHOCTH TBEPAOTO
= © | YIpYrocTH. 3akoH ['yka. Bec Tena. CBsizp Mexay | Tena.
& = | cuiIoii TSKECTH M Maccoii Tea. 6. I'pagynpoBanue
% Cuna  TsbKecTM  Ha  JApPYrUX  IUIaHETaX. [IPYXUHBI U U3MEpPEHUe
o Junamomerp. Crnoxxenue JBYX CUJI, | CHUJI AMHAMOMETPOM.
HaIlpaBIECHHBIX o OJIHOM npsaMoil. | 7. smepenue cuibl
PaBHogelicTByromas nByx cui. Cuna TpeHHs. | TPEHUSI C MOMOIUIbIO
Oduznyeckas npupoaa HebecHbIX Ten ColHEYHOH | TMHAMOMeETpa.
CUCTEMBI.




JlaBnenue TBEPBIX TEN,

PaGora u
MOIITHOCTb.

Oueprust (13 1)

KUJIKOCTEN U ra3oB

Tennossie sBnenus (23 u)

(21 1)

[aBnenue. J[laBiieHue TBepAbIX Teil. JlaBieHue
raza. OObsiCHEHHME JaBJIEHHs Ta3a HAa OCHOBE
MOJICKYJIAPHO-KUHCTUYCCKUX HpGI[CTaBJIeHI/If/'I.
[lepenaua naBneHuss ra3aMu M SKUJIKOCTSIMM.
3akon [lackans. CooOmarommecs  COCYyIbI.
AtmocdepHoe naBiaeHHe. MeTOObl HM3MEpEHUs
atMocgepHoro naBieHus. bapomerp, MaHOMETp,

HNOPIIHEBOM  JKUAKOCTHBIM  Hacoc.  3aKoH
Apxumena. Ycnosus IIJIAaBAHHUS TeJ.
Bo3nyxomiaBanue.

Mexannueckast paborta. Momnocts. IlpocTsie

MEXaHU3Mbl. MOMEHT CHJIBL. Y CIIOBUS PaBHOBECHS
peidara. «30J0TO€ TMPaBUIIO» MEXaHUKH. Buubl
paBHOBecusi. KoadduiimeHT mosie3sHOro IencTBHs
(KITT). OHeprusl. [loTennmanbHas 51
KUHeTH4eckas sueprus. [IpeBpamienne sHepruu.

Wrorosas koHTposibHas padoTa (1 u)
8 kiace

TennoBoe nBwkeHHne. TemaoBoe paBHOBECHE.
Temneparypa. Buyrpennss sneprusi. Pabora u
Terionepenava. TenaonpoBoaHOCTh. KoHBeKIus.
N3znyuenne. KonnyecTBO TEmIOTHL. Y ienbHAs
TEIUIOEMKOCTh. Pacder KoJM4ecTBa TEIJIOTHI MPHU
TermooOMeHe. 3aKOH COXpaHEHUS U TIPEBPAILCHHS
SHEPrUU B MEXaHUYECKUX U TEIUIOBBIX MPOIECCaX.
[lnaBnenne W OTBEpAECBAHUE KPUCTAUIMYECKUX
TeN. YaenbHas TeIioTa IasieHus. Mcnapenue u
koHAeHcauus. Kunenue. BiaxxHocTs Bo3myxa.
VnenpHas TEIIoTa apooOpa3oBaHUsI.
OObsicCHEHHe M3MEHEHHsI arperaTHOro COCTOSHUS
BEIIIECTBA HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX
npeacraBiennii. [IpeoOpa3zoBaHue sSHepruum B
TEIUIOBBIX MalluMHax. JIBUraTenb BHYTPEHHErO
cropanus. IlapoBas TtypOuna. KIIJ[ TemmoBoro
JIBUTATEIIS. DKOJIOTHYECKHE POOIEMBI
HCITOJIb30BaHUS TEIJIOBBIX MAIIHH.

8. Omnpenenenue
BBITAJIKABAOLICH
CHUJIBL, JEUCTBYIOLICH
Ha IOTPY>KEHHOE B
KUJKOCTb TEJO.

0. BoisicHenue ycnoBuit
IUIaBaHMs TEJa B
KUIKOCTH.

10. BeisicHeHue yciaoBus
paBHOBECHS pblyuara.

11. Onpenenenune KII/{
IIpU NOAbEME Tella 10
HAaKJIOHHOM IJIOCKOCTH.

|. CpaBHEHHE
KOJIMYECTB TETUIOTHI
MIPU CMENINBAHUN
BO/JIbI Pa3HOU
TEMIIEPATYpPHI.

p. U3mepenne
yAEIbHOU
TEIMI0EMKOCTH
TBEPAOIO Tena.

3. I3mepenue
BJIQ)KHOCTH BO3/yXa.




DNeKTpOMarHUTHEBIE

CBETOBBIE ABJICHUS

3aKoHbI B3aUMOJIEHCTBUSL U

Dnekrpuueckue sBieHust (29 9)

saBieHus (5 1)

(10 1)

IBYOKEHUS Teq (29 )

Onexrpuzanus Ten. J[Ba pona AIEKTPUYECKHX
3apsnoB. BsaumopelcTBue  3apsDKCHHBIX — TEll.
[IpoBOAHUKHN, OUINEKTPUKH W TIOJYIPOBOIHUKH.
OnekTpuueckoe  moJyie.  3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsija. JenmMMOoCTb
NIEKTPUYECKOro 3apsiia. IiekTpoH. CTpoeHue
aToma. DneKTpuueckuil Tok. [leiictBue

AIIEKTPUYECKOTO TOJIST Ha DIIEKTPUIECKUE 3aPS/IbL.
Hctounmkm Toka. Dnektpuyeckas uenb. Cuia
TOKa. DnexTpuyeckoe HaIpspKEHUE.
DNEeKTpUYECKOe COMpOTUBIeHUE. 3akoH OMa yis
ydJacTka ETIH. [MocnenoBarenpHOE "
napajieIbHOe COSMHEHUE MPOBOTHUKOB. PaboTa
U MOIIHOCTh OJIEKTPHYECKOTO TOKa. 3aKOH
Hxoyna - Jlenma. Kongencarop. Ilpasuna
0€30MacHOCTH P paboTe C AIEKTPONpHOOpaMu.

Oneir Opcrena. MarautHOe mnose. MarmuTtHoe
MoJIe MPSMOTO TOKa. MarHUTHOE ToJIe KaTYIIKU C
ToKOM. IlocTOsSIHHBIE MarHWTHl. MarHuTHOE MOJE
MOCTOSHHBIX MarHuTOB. MarHuTHOE I10JIe 3€MIJIH.
Bsaumoneticteue MAarHHUTOB. JlewcTBue
MarHUTHOTO TIOJII HA TMPOBOJHUK C TOKOM.
DIIEKTPUYECKHUI ABUTATEIb.

Hctounuku CBeTa. [IpsimonuneitHOE
pacnpocTpaHeHue cBeTa. Buupumoe BHKEHHE
ceetil. OTpaxkeHHe cBeTa. 3aKOH OTpa)KeHUs
ceera. Ilnmockoe 3epkano. IlperomneHue cera.
3akoH mpenomsieHus cBera. JIuH3bpl. DokycHOE
paccrosHue JuH3bL. OnTHyeckas CuiIa JIMH3BI.
N3o00paxkenusi, naBaemble JuH30M. [1a3 xkak
onTuyeckas cucrema. OnTu4eckue npuoophI.
Hrtorosas koHTpoJsbHas padoTa (1 u)

9 kaacc
MarepuasibHas  Touka. Cucrema  OTCUera.
[Tepememenne.  CKOpOCTh  NPSMOJMHEHHOTO
paBHOMepHOTro  JBKeHus.  [IpsamonuueliHoe
PaBHOYCKOPEHHOE JIBIKEHME: MT'HOBEHHAasI

CKOPOCTh, yCKOpeHHe, mnepemerieHue. I 'paduku
3aBHCUMOCTH KUHEMaTHYSCKUX BEJIWYHH OT
BPEMEHHU MPU PAaBHOMEPHOM U PAaBHOYCKOPEHHOM
IBKeHUH. OTHOCHUTENBLHOCTh MEXaHHYECKOTO
JIBMKEHUS.

['eonienTprUecKast U reTUOIEHTPUYECKAs! CUCTEMBI
Mupa. MHepumnaibHas cucteMa oTcueTa. 3aKOHBI
Hrrorona. CsoOomnoe magenune. HeBecoMocTh.
3aK0H BCEMHUPHOro TAroteHus. Mmmynbsc. 3akoH
COXpaHEHUs UMITyJIbca. PeakTHUBHOE IBUKEHHUE.

4. Coopxka
ANEKTPUYECKON LT
Y U3MEPEHHE CHIIbI
TOKA B €€ Pa3JIMYHbIX
y4acTKax.

5. U3Mepenue
HaIpsKEHUS Ha
Pa3IMYHBIX y4acTKaX
ANEKTPUYECKON LIETIH.

b. PerynupoBanue cuibl
TOKa PEOCTATOM.

7. U3mepenue
COTIPOTHUBIICHUS
MIPOBOJIHUKA TIPH
MTOMOIIIN aMIIEpPMETpa
Y BOJIbTMETA.

8. U3smepenne
MOIITHOCTH U PabOThI
TOKA B DJIEKTPUYECKON
Jamie.

D. COopxka
AIEKTPOMArHuTa 1
WCIIBITAaHUE €r0
IEUCTBUS.

10. U3yuenue
AIIEKTPUUECKOTO
JBUTATENs
MOCTOSIHHOTO TOKa
Ha MOJICIIN).

1. [lonyuenue
M300paKEeHUS TIPH
MOMOIIY JINH3BI.

|. UccnemoBanue
PaBHOYCKOPEHHOTO
NIBIKEHUS 0e3
Ha4vaJIbHOU CKOPOCTH.

P. U3mepenue
YCKOpEHUs
CBOOOIHOTO IMaJICHUS.




Mexannueckue KojieOanus
1 BOJHBL. 3BYK (16 u)

DnexTpoMarHuTHoe moje (27 )

Konebarensnoe neuxenue. Konebanus rpysa Ha
MpYXUHE. CBoOoiHBIC KoJIeOaHusl.
KonebarenpHast cucrema. MasTHUK. AMIUTUTY/A,
nepuona, dvacrora kosebanuid. IlpeBpamienue
SHEPTMHM  TNPH  KOIeOaTeNbHOM  JIBHDKCHUH.
3aryxaromue KoJIeOaHusI. BeinyxneHnble
Kosie0aHusl. Pesonanc. Pacnipoctpanenue
KonebaHuil B ynpyrux cpenax. llomepeunbsie u
POJ0JIbHBIE BOJHBL. [{nnHa BoaHbI. CBS3b JUIMHbI
BOJIHBI CO CKOPOCTBIO €€ paclpOoCTpaHEHUs U
nepuooM  (4acTtoTtoi).  3BYKOBBIE  BOJIHBI.
Ckopocth 3ByKa. BpicoTa, TeMOp M TpOMKOCTh
3ByKa. JX0. 3BYKOBOW PE30HAHC.

OnHOpOHOE M HEOJHOPOJHOE MArHUTHOE IIOJIE.
HanpaBnenue TOka W HampaBieHUE JUHUWA €ro
MarHuTHoro  mousid.  IlpaBuno  OypaBuuka.
O6napyxeHnue MarHuTHOTO ToJIs. [IpaBuio neBoii
pyku. MHAyKIus MarHUTHOrO mossi. MarHuTHBIN
notok. Omneitel @apages. DaeKTpOMarHUTHas
uHAayknus. HampaBneHue WHAYKIHMOHHOTO TOKAa.
[IpaBuno JleHma. SIBieHue  CaMOUHIYKIIHH.
[IepemenHsbIil TOK. ['eHEpaTOp MMEPEMEHHOTO TOKA.
[IpeoOpa3oBaHus JHEPTHU B AJIEKTPOrE€HEPATOPAX.
Tpanchopmartop.  Ilepemaya  3nmeKkTpuyecKoOu
SHEPruu Ha PACcCTOSHUE. OJEKTPOMArHUTHOE
nojie. DJEKTPOMarHUTHbIE BOJHBL. CKOpPOCTh
pacnpoCTpaHEHUs  AIIEKTPOMATHUTHBIX  BOJIH.
BnusiHue SNEKTpOMArHUTHBIX M3JY4EHUHM Ha
KUBbIe opraHusMbl. KoseOaTeapHBbI KOHTYP.
[TonmyueHue  SMEKTPOMArHUTHBIX  KOJIEOAHMIA.
[IpyuHUMOBI ~ paguMoCBs3M U TEINEBUACHHUS.
DneKTpOMarHuTHas pupoaa CBeTa.
[Ipenomnenue cpera. IlokazaTtens mpenoMieHHUS.
Hucnepcus cera. L{Bera Ten. Tumbl onTUYeCKUx
cunektpoB. [lormomenue M HCHycKaHuUE CBeTa
aTOMaMHU. [Ipoucxoxaenue JTUHEHYaThIX
CIIEKTPOB.

8. UccnenoBanme
3aBUCUMOCTH NIEPHOJIa
M 4aCTOTHI CBOOOIHBIX
KoJieOaHui MassTHUKA
OT JUIMHBI €70 HUTHU.

4. W3ydenue sBICHUS
IEKTPOMAarHUTHON
WUHIYKINH.

5. HaOmronenue
CIUIOIIHOTO U
JIMHENYaThIX CIEKTPOB
UCITyCKaHUA.




00O OOl -~ Wi —

Crpoenue u

Oo0o0r1maromee

CrtpoeHune aToMa 1 aTOMHOTO sizipa (21 9)

SBOJIFOLUS
Bcenennoit

MIOBTOPCHHE

(5 9)

(3 gaca)

PannoakTUBHOCTh KaK CBUIETEIBCTBO CJIOMKHOIO
cTpoeHuss artomMoB. Aunbda-, Oera- M Tamma-
m3nydenuss. Omeitel  Pesepdopma.  Snepnas
MOJeNIb aToMa. PajauoakTHBHBIE NPEBpAIECHUS
aToMHbIX saep. CoxpaHeHue 3apsIoBOro u
MaccoBOI'O 4YHMCENl TNpU SAEPHBIX PEAKIUIX.
OKClIEpUMEHTAJIbHBIE ~ METOJABl  HMCCIIEA0BaHUs
yacTul. [IpOTOHHO-HEWTpPOHHAs MOJENb sA1pa.
@uU3MYECKUN CMBICI 3apsAJ0BOTO M MAacCOBOIO
ymcen. M3oronsl. [IpaBuna cmemenus uist ainbga-
u OeTa-pacnaja Mnpu SACPHbIX peakiusix. JHeprus
CBSI3M dyactull B sape. Jlenenue saep ypana.

Hennas  peaxkuws. SAnepHas  BHepreTuka.
DKoJIoOTUYECKHE MpoOieMbl paboOThl ATOMHBIX
AEKTPOCTAHIIMIM. Jlosumerpusi. Ilepuon

nojypacnajia. 3akoH paJnOaKTUBHOTO pacraja.
BnusiHue paanoakTUBHBIX W3JIy4€HUH Ha KUBBIE
opranusmsl. TepmosinepHas peakuus. McrouHukn
sHeprun CoJIHIIA U 3BE3I.

Cocras, crpoeHue u npoucxoxaeHne CoJHEUHOMN
cuctembl. Ilnanerst m mansie Tena ColHEYHOU
cuctembl. CTpoeHHe, HU3Iy4eHHE U DSBOJIOLUS
Conmama wm  3Be3d. CTpoeHWE U ABOJIONUS
Bcenennoit.

BrimonHenne ydeOHBIX 3amaHu, TpPeOyIOIINX

J€MOHCTpAaIH KOMITETEHTHOCTEH,
XapaKTEepPU3YIOIIMX E€CTECTBEHHO — HAy4HYIO
IPaMOTHOCTb.

Pemienne pacy€THBIX 3amad, MPEAIONIararoIuX
UCIOJIb30BaHUEe  (DU3MYECKOW  MOAETH U
OCHOBaHHBIX Ha  COJACPKAHUHM  PA3JIUYHBIX
pa3ziesnoB Kypca GU3UKH.

Hrorosas kouTpospHas padora (1 4)

IIpoexTHAas 1EATEILHOCTD

. @usnueckue npuOOpsl BOKPYT Hac.

. @u3nyuecKue sIBJICHUS B Xy/10)KECTBEHHBIX TPOU3BEACHUSX.

. HobeneBckue naypeatsl B 0051aCTH GU3UKU.

. EnuHuip! usmepenus B pa3HbIX cucTeMax.

. 3apoXIeHUE U PAa3BUTHE HAYYHBIX B3IJIS0B O CTPOCHUH BELIECTBA.
. Auddysus Bokpyr Hac.

. Y IUBUTEIIbHBIE CBOMCTBA BOBI.

. IHep1us B )U3HU YeloBeKa.

6. U3mepenue
€CTECTBEHHOTO
panuanuoHHOro GoHa
JO3UMETPOM.

7. U3ydyeHue nenenus
Apa aToMa ypaHa 1o
¢doTorpaduu TPEKOB.
8. Onenka nepuoja
noJrypacrnana
Haxogsamiuxcs B
BO3/yX€ MPOJIYKTOB
pacriaja rasa pauoHa.
9. U3yuenue Tpekos
3apSAKCHHBIX YaCTHUI]
10 TOTOBBIM
doTtorpadusm.

9. IInoTHOCTH BemiecTB Ha 3emile U Apyrux mianerax CoJHEYHON CUCTEMBI.
10. Cuna B Hammx pykax.

11.
12.
13.
14.
15.
16.

Hcnoas3zoBanue sHepruu CoaHIla Ha 3eMAe€.
AMopdHBIE Teaa U UX TAABACHUE.
ObpaszoBaHue pochbl, NHEsI, CHETA, JOXK/IS.
KpyroBopoT BOAbI B IIPUPOLE.

Bunp! Tenaonepenayu B IPUPOE U TEXHUKE.
H3MmeHeHNe BHyTPEHHEN SHEPTUH IIPU COBEPIIEHUN PabOTHI.

17. U3roToBi€HNUE NIEKTPOCKOIIA.
18. Xumuueckoe AelcTBHE AIEKTPUUIECKOIO TOKA M €r0 UCIOJIb30BaHUs B TEXHUKE.
19. Uctopust pa3BUTHS JIEKTPUUECKOTO OCBEILICHUS.
20. Oukwu, TaIbHO30PKOCTh U OJIM30PYKOCTb.



21. Pacuer cKOpOCTH JBHKEHHS TPAHCIIOPTA U TOPMO3HOTO MYTH.

22. YabpTpa3ByK U HHPPA3BYK, UX BIUSHUE HA YEITOBEKA.

23. Ponb ynapTpa3Byka B OMOJOTUU U MEJTULIUHE.

24. DnexTpUUecKuil crnocod OYMCTKH BO3/yXa OT IbLIH.

25. llpuMeHeHre MaruuToB B MEUIIMHE.

26. CriocoObl ’KOHOMHH HIIEKTPOIHEPTUH.

277. DKOJOTHYECKUE MPOOIIEMBI SIAEPHON IHEPTETUKH.

28. IIpoGieMbl KOCMHYECKOTO MYyCOpa.

29. MupoBsi€ TOCTHXEHHUSI B OCBOCHUH KOCMUYECKOTO TTPOCTPAHCTBA.
30. Jlyna — cmyTHUK 3€MJIH.

3. TemaTuyeckoe NIAHMPOBAHHUE

7 KJaacc
o o OCHOBHBIE BUIBI
2 Q JIEATEIBHOCTH OcCHOBHBIE
Paznenst § g TeuEr § § 00yHaroImuxcs HanpaBJICHUs
MIPOrPaMMBI = = S (Ha ypoBHE BOCIIMTATEILHOM
§ v YHUBEPCATbHBIX JIEATEeIIbHOCTH
y4eOHBIX IEHCTBHIN)
1. Beenenue 4 | Beneuue 4 HaOmronars u [TarpuoTHaeckoe
OITUCHIBATH BOCIIMTaHUE,
(bu3MYECKUE ABJICHHS. | ICTETUYCCKOE
VYyacTBOBAaTh B BOCIIMTAHUE,
00CYXX/JICHUH SIBJICHHSI | [ICHHOCTH
[aJIcHKs TeI Ha HAy4HOTO
3eMiI10. BeICKa3bIBaTh | MO3HAHUS,
THUIIOTE3HI, TPYIOBOE
IPEIIOJIOKCHHUS, BOCIIMTAHHE U
OnpenessTh neHy podeccroHabH(
JIETCHUS IIIKAJIbI CaMOOIIPE/ICICHHE

npuoopa,
MOTPEIIHOCTh
U3MEpEeHUsl.
IIpoBouTH
HaOII0AEHUS
buznYeCKuX SABICHUN;
U3MEPATH PU3NYECKUE
BEJIUYUHBI:
paccrosiHue,
MIPOMEKYTOK BPEMEHH,
TEMIIEPATYpy.




2.
[TepBoHavanbHbIE
CBEJICHUSA O
CTPOEHUHU
BelllECTBA

[TepBoHavyanbHbIE
CBEJICHUS O
CTPOCHHH
BellleCTBA

HaGmionats u
OOBSICHATH SBJIEHUE
i dysun.
BEINOJIHATE ONBITH
110 0OHAPYKEHUIO
JIEHUCTBHUS CUII
MOJIEKYJISIPHOTO
MIPUTSKEHUS.
OOBACHATH CBOMCTBA
ra3oB, KUAKOCTEH 1
TBEPJIBIX TEJ HA
OCHOBE aTOMHOM
TEOPHUU CTPOCHUS
BEIECTBA.

IlennocTtu
HAy4YHOTO
MO3HAHUS,
TPYAOBOE
BOCITUTAHUE U
npodecCuoHaIbH(
CaMOOIIPE/ICTICHHIE
IKOJIOTHUECKOE
BOCITUTAHHE.

3.
B3aumoerictBus
Tel

23

1.
Mexannueckoe
JBHKECHUE

2. IInoTHOCTE

3. Cuibl

11

PaccunteiBath yTh 1
CKOPOCTH TeJla IPH
paBHOMEpPHOM
MPSIMOJIMHETHOM
JIBIDKCHHH.
[IpencraBisaTs
PE3YNIBTATHI
WU3MEPEHHUI 1
BBIYMCJICHUH B BUJIC
Ta0nHI] ¥ TpadUKoB.
Onpenensars NyTh,
MPONJIECHHBIN 3a
JTAHHBI TPOMEKYTOK
BPEMEHHU,

U CKOpPOCTB TeJIa IO
rpaduky 3aBUCUMOCTH
IIyTH paBHOMEPHOI'O
JBUKEHHS OT BPEMEHHU.
W3mepsTs maccy Tena,
IJIOTHOCTD BEILIECTBA.
HUccnenosats
3aBUCUMOCTh
YAJIMHEHUSI CTAJIbHOU
MPYXUHBI OT
MPUJIOKEHHOM CHUIIBI.
HUccnenosatb
3aBUCUMOCTb CHJIbI
TPEHUS CKOJIbKEHUS OT
IO AU
COIIPUKOCHOBEHUS TEJ
Y CUJIbl HOPMAJIBHOTO
nasneHus. U3mepsats
CHUJIBbI B3aUMOJEHCTBUSA
JIBYX T€Jl.

IlennocTtu
HAyYHOTO
MTO3HAHUS,
TPYAOBOE
BOCITUTAHUE U
npodecCHoHAIBH(
CaMOOIIPE/ICTICHHE
IKOJIOTHYECKOE
BOCITUTaHHE

4. JlaBnenue
TBEP/IbIX TE,
JKUJIKOCTEN U
ra3oB

21

1. JlaBnenue

14

O00CHOBBIBATH
0COOEHHOCTHU
nepeayn JaBJICHUS
TBEPIBIMU TEJIAMH,

Llennoctu
Hay4HOTO
MMO3HAHUS,
TPYyZI0BOE




2. ApxumenoBa
cuiia

KUJKOCTAMU U
ra3aMu CBOMCTBaMH U
CTPOCHHEM BEIIECTBA
B Pa3JIMYHBIX
arperaTHbIX
COCTOSIHUSIX.
DKCIEePUMEHTAIBHO
JIOKa3bIBaTh 3aKOH
ITackans.
OO6napyxuBath
CYILIECTBOBAHUE
atMochepHOTO
JTABJICHUS.

Pemratr 3amaun Ha
pacy€T naBieHUs
TBEPJIOTO TENA,
cT0JI0a JKUIKOCTH,
atMochepHOTO
JTABJICHUS.

N3yunTh ycTpOHCTBO
Y IPUHIIMT AEHCTBUS
OGapomMeTpa-aHepoua,
MaHOMeTpa.
OOBACHATD NPUUHHBI
TJTaBaHMS TEJL.
N3mepars cumy
Apxumena.
HUccnenosats
YCIIOBUS TJIABAHUS
TeJL.

BOCIIMTAaHUC U
npoheCcCHOHAIBH(
CaMOOTIpeIeICHHE
HKOJIOTHYECKOE
BOCIIUTAHUE.

5. PaboTa n
MOIIIHOCTb.
DHeprus

13

1. PaGora u
MOIIHOCTb

2. DHeprus

Penrate 3amaun Ha
pacuér
MEXaHH4YeCKOM
paboOTHI M MOIITHOCTH.
[IpoBepsITH ONBITHBIM
IIYTEM, IIPU KAKOM
COOTHOILIEHHWH CHII U
WX TJIeY pblyar
HaXOIUTCS B
PaBHOBECHH.
Onpenensars KITJL
HaKJOHHOM
IJIOCKOCTH.
[IpuBOaUTH TPUMEPHI
TeN, 00JIagaroImX
MOTEHIMATLHOU U
KUHETUYECKOH
DHEPrHUEH;
MpeBpalieHus
SHEPTUU U3 OJTHOTO
BHJIA B IpYrOM.

LlennocTu
Hay4HOTO
MTO3HAHMSI,
TPYZIOBOE
BOCIIUTAHUE U
npodecCuoHaIbH(
CcaMOoOTIpe/IeTICHUE
AKOJIOTUYECKOE
BOCIIUTAHHUE.

Hrorosasa
KOHTPOJIbHAS
pabota

Hrorosasa
KOHTPOJIbHAS
pabota

Pemats 3agaun Ha
pacuér
MEXaHUYECKOH
paboThI ¥ MOIITHOCTH.

Llennoctu
Hay4HOTO
IIO3HAHUI.




IIpoBepsATh ONBITHBIM
IIyTEM, IIPU KAKOM
COOTHOILIEHUU CUJT U
WX IJIeY pblyar
HaXOJUTCS B
paBHOBECHH.
Omnpenensars KI1/]
HaKJIOHHOM
IIJIOCKOCTH.
[IpuBOIMTE IpUMEPHI
Ten, 00J1a1ar0IuX
MOTEHINAIBHON U
KUHETUYECKOU
DHEPTHUEH;
MIPEBPALLICHUS
SHEPIruu U3 OJIHOTO
BHUJA B IPYrOMu.

8 kaacc

1. TemnoBeie 23 | 1. KonunuectBo 12 HaoOimronars ernocTn

SIBIICHUS TEIUIOTEI W3MEHEHHE HAyIHOTO
BHYTPEHHEH SHEPrUM | MMO3HAHUS,
Tena npu JKOJIOTHYECKOE
TerIonepeave u BOCIIUTaHUE.




2. U3meHeHune
arperaTHbIX
COCTOSTHUH
BeIIlECTBA

11

paboTe BHEIIHUX CHUJL.

HccnenoBath sABICHUE
TEII000MEHa IpU
CMCIINBaHUU
XOJIOJHOW U ropsyen
BOJBI.

Brerauciars
KOJIMYECTBO TCILIOTHI U
YACIbHYIO
TEII0EMKOCTh
BEIIECTBA MPHU
TerIonepeaye.
WsmepsaTs ynenbHyro
TEII0EMKOCTh
BeniecTBa. M3mepsTh
TEIJIOTY

IUIaBJICHUA JIbIA.
HccienoBaTh TEMIIOBLIE
CBOlicTBa mapaduHa.
HaOironate u3sMeHeHUs
BHYTPEHHEN 3HEpruu
BO/IbI B pe3yJIbTaTe
ucnapeHus. BeraucisTy
KOJIMYECTBO TEIJIOTHI B
npoieccax
TeIIoNnepeiauu Mpu
IUIABJICHUH U
KpUCTaJUIM3aLINH,
WCTIApEHUU U
KOHJICHCAIINH.
Boruuciars ynenbHyo
TEIUIOTY TUIaBJICHUS U
napooOpa3oBaHus
BemniecTBa. M3mepsTh
BJIQYKHOCTh BO3/yXa MO
TOYKE POCHI.
Ob6c¢cyxnatb
JKOJIOTHYSCKHE
MMOCJIEICTBUSA
MIPUMEHEHUS
JBUTaTeneu
BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U
TUIPOIIEKTPOCTAHIIMIA.




3.
DNEeKTPUUYECKUE
SABJICHUS

29

1.
DIIeKTpocTaTHKA

2.
DyeKTpudecKas
1ernb

15

3. PaGora u
MOILHOCTH TOKA

HabGntonate siBinenus
ANEKTPU3ALUU TET
npu
COIIPUKOCHOBEHUHU.
OOBACHATD SIBJICHUS
ANEKTPU3ALUU TET U
B3aUMOJICVCTBHUS
AMEKTPUUECKUX
3apsI0B.
HccenenoBars
JIEACTBUSA
AIEKTPUUECKOTO TOJIS
Ha TeJa u3
MIPOBOJIHUKOB U
TTUDJIEKTPUKOB.
Cobupats u
UCTIBITHIBATH
AIEKTPUUECKYIO IIETb.
N3mepsaTs cuity TOKa B
AJIEKTPUYECKOH 1LIeTIH.
N3mepsaTs HanpsHKeHUE,
Ha y4acTKe IIETIH.
N3mepsts
JNEKTPUYECKOE
COTIPOTHBJICHHUE.
HUccnenosats

CHUJIBI TOKA B
MIPOBOIHUKE

OT HaIlpsHKEHUS Ha €ro
KOHIIaX.

N3mepsaTs paboTy u
MOIIIHOCTh
ANEKTPUYECKOTO TOKA.
BoruncnsaTs cuity Toka |
1enu, paboTy u
MOIIIHOCTh
ANEKTPUYECKOTO TOKA.
OOBACHATD ABIICHUS
HarpeBaHus
MIPOBOJHHUKOB
ANEKTPUIECKUM
TOKOM. 3HaTh U
BBHITIONTHSATH MpaBUiia
6€3011acHOCTH MPH
pabote ¢
HUCTOYHUKAMU
MOCTOSTHHOTO TOKA.

ITatpuoTnueckoe
BOCIIMTAaHHE,
LIEHHOCTH
HAy4YHOTO
IO3HAHMUS,
TPYIOBOE
BOCIIMTAaHUC U
npodeccuoHanbH(
CaMOOIIPEIEIICHUE
IKOJIOTMYECKOE
BOCTIUTaHHE.




4. Dnexrpo-
MarHuTHBIC
SABJICHUS

DneKTpo-
MarHuTHBIC
ABJICHUSA

DKCEePpUMEHTAIBHO
U3y4yarh SBICHUS
MarHUTHOTO
B3aHMMOJICHCTBHS TEII.
H3yuarsp sBneHus
HaMarHUYWBaHMS
BEIIECTBA.
HccnenoBaTh neiicTBH
AIEKTPUYECKOTO TOKA |
MPSMOM TPOBOIHUKE
Ha MarHUTHYIO
CTpEJIKY.
O6HapyXxuBaTh
neficTBUE MAarHUTHOI'O
MOJIsi Ha TPOBOJTHUK C
TokoM. OOHapyXKUBaTE
MarHuTHOE
B3aNMOJIEMCTBHE TOKO]
N3ygaTte npuHOHAT
JIEUCTBUS
SJIEKTPOBUTATES.

IlennocTtu
HAy4YHOTO
MO3HAHUS,
TPYAOBOE
BOCITUTAHUE U
npodecCuoHaIbH(
CaMOOIIPE/ICTICHHIE
IKOJIOTHUECKOE
BOCITUTAHHE.

5. CBeTOBRBIE
SIBJIEHUSA

10

CBeToBBIE
SIBJICHUS

10

DKCIEpUMEHTAIBHO
M3y4daTh SIBIICHUE
OTpa)kKeHUs CBETA.
HUccnenoBath
CBOICTBa
N300pakKeHHs B
3epkaie. M3mepsaThb
dbokycHOe
paccrosiHue
cobuparomiet JMH3bI.
[Tonyuats
n300pakeHHE C
MOMOIIIBIO
cobuparouiet JMH3bI.
HaGmronates siBneHue
TUCIIEPCUH CBETA.

JcTeTHUECKOE
BOCIHTAHHUE,
LIEHHOCTH
Hay4qHOTO
MO3HAHUS.

Hrorosasa
KOHTpOJIbHAsS
pabota

HroroBasa
KOHTPOJIbHAS
pabora

BeinosnsaTe yueOHbIE
3aJlaHus, Tpedyromue
JIEMOHCTpaIu
KOMIIETEHTHOCTEH,
XapaKTEepU3YIOLINX
€CTECTBEHHO —
Hay4YHYIO
IPaMOTHOCTb.

Llennoctu
Hay4HOTO
MO3HAHUS.

9 kJjacc

1. 3aKoHBI
B3aUMOJIEHCTBUSA
U IBUKEHUS TEI

29

1. OcHOBEI
KAHEMATUKU

13

13

PaccuuThiBaTh 1MyTh U
CKOPOCTD TpU
PaBHOYCKOPEHHOM
JBYYKEHUH TeJIA.
N3mepsTh yckopeHue
CBOOOIHOTO MaAEHHUS.

ITatpuoTrueckoe
BOCIIUTAHHUE,
JCTETUYECKOE
BOCIIUTAHHUE,
LIEHHOCTHU
Hay4HOI'O




2. OCHOBBI
JIMHAMUKA

12

3. NUmnynse

Ornpenenarob
IIPOWICHHBIN IIyTh U
YCKOPEHHE JBUKCHUS
TeJa 10 TpauKy
3aBUCUMOCTHU
CKOPOCTH
PaBHOYCKOPEHHOIO
IIPSIMOJIMHEMHOTO
JBIKEHUSI T€Ja OT
BPEMEHH.

Beruncnsate yckopeHue
Tena, CUJbl,
JIEWCTBYIOLIME HA TEJIO,
WJIM Maccy Ha OCHOBE
BTOpPOTO 3aKOHA
HeroTona.
DKCIEepUMEHTAIBHO
HaXOJIUTh
PaBHOAECHCTBYIOIIYIO
JIBYX CHIL.
HUccnenosats
3aBHUCHUMOCTD CHJIbI
TPEHUS CKOJIBKEHUS OT
IO AU
COIIPUKOCHOBEHUS TN
Y CUJIbl HOPMAJIBHOTO
JTABJICHUS.

N3mepAaTs cuibl
B3aUMOJICUCTBHUS IBYX
TeI.

N3mepars cuny
BCEMHUPHOTO
TATOTEHUSI.
[IpumMeHsTh 3aKOH
COXpaHEHUs UMITYJIbCa
JUIsl pacuera
pe3ynbTaToOB
B3aUMOJICICTBUS TEJI.

MMO3HAHMUS,
TPYIOBOE
BOCIIMTAaHUC U
npoheCcCHOHATBH(
CaMOOTIpe/IeICHHE

2.
MexaHnunueckue
KOJeOaHus U
BOJIHBI. 3BYK.

16

1.
Mexannueckue
BOJIHBI

OOBACHATD MPOIIECC
KoJIeOaHUH MasTHHKA.
HUccnenosatb
3aBHCUMOCTD IIEPHOJIa
KoJie0aHMi MasTHUKA
OT €ro JJIUHBI U
aAMILTUTY 1B

OcTeTHYECKOe
BOCIIUTaHHUE,
LIEHHOCTH
Hay4HOTO
MMO3HAHMUS,
DKOJIOTHYECKOE
BOCHHTAHHUE.




2. Mexannueckue
BOJIHBI. 3BYK.

KoJ1e0aHui.
Beraucnsates qmuny
BOJIHBI 1 CKOPOCTh
pacrpocTpaHeHHs
3BYKOBBIX BOJIH.
Hccnenosats
3aKOHOMEPHOCTH
Kose0aHull rpy3a Ha
PYKHUHE.
DKCHEepUMEHTAIBHO
OTIPEICIIATH TPAHUIIBI
YaCTOTHI CIIBIITUMBIX
3BYKOBBIX KOJICOAHUI.

3. DnekTpo-
MAarHmTHOC€ I10JIC

27

1. MarautHoe
noJje

13

2. DIeKTpo-
MarHuTHbIE
BOJIHBI

14

DKCNEepUMEHTAIBHO
M3yd4aTh SIBJICHUS
MarHuTHOTO
B3aNMMOJICHCTBHS TEIl.
N3yuarh siBIIeHUS
HaMarHWYUBaHUS
BEIIIECTBA.
HUccnenosats
JIEACTBUE
AIEKTPUIECKOTO TOKA
B [IPSIMOM
MIPOBOJHUKE HA
MarHUTHYIO CTPEJKY.
OOGHapyXuBaTh
NEUCTBUE MAarHUTHOTO
0JI Ha MPOBOJIHUK C
TOKOM.
OOGHapyXuBaTh
MarHuTHOE
B3alMO/EICTBUE
TOKOB. M3yuaTh
MPUHLINIT JeHCTBUS
AJIEKTPOABUTATESL.

ITatpuoTnueckoe
BOCIIMTAaHHE,
[IEHHOCTH
HAyYHOTO
[O3HAHUS,
TPYAOBOE U
npodeccnoHanbH(
CaMOOTIPE/IEIEHUE
HKOJIOTHYECKOE
BOCTIHTaHHE.

4. CtpoeHue
aToMma u
aTOMHOTO sijIpa

21

1. Ctpoenue
aToma

2. ATtomHOEe
SIIPO

14

Nzmepsats
3JIEMEHTaPHBIN
3JIEKTPUYECKUN
3apsn. HaGmromath
JMHEYaThie CIIEKTPHI
U3ITyYEHUSI.
Habmronath Tpeku
anbQa-yacTHII B
Kamepe BunbcoHa.
OO6cyxaath
poOJIEeMBI BIUSHUS
paliOaKTUBHBIX
U3ITyYeHUH Ha KUBBIC
OpraHU3MBI.

['paxmanckoe
BOCIHTAHHE,
MaTpUOTUYECKOE
BOCIHHTAHHE,
LIEHHOCTH
Hay4HOTO
MMO3HAHMUS,
AKOJIOTHYECKOE
BOCIIUTaHUE.




5. Crpoenue u 5 | Ctpoenue u
SBOJIIOLUS SBOJIIOLUS
Bcenennoit Bcenennoit

Habmonats u
MPUBOIUTH MPUMEPHI
M3MCHEHUS BUA
3BE3HOIr0 HebOa B
TEUCHHE CYTOK.
CpaBHUBaTh
IUIaHETH 3eMHOM
TPYIIITBI; TUTAHETHI-
TUTaHTEL.
OOBSICHATD
dusnyeckue
MIPOTIECCHI,
MPOUCXOISIIHEC B
HeJpax 3Be3I.

DCcTETHYECKOE
BOCIIMTAaHHE,
LIEHHOCTH
HAy4YHOTO
IO3HAHMUS,
JKOJIOTHYECKOE
BOCIINTAHUE.

6. O6ooOmaromee | 3 | O6ooOaromee
MMOBTOPEHHUE MMOBTOPEHHUE

[Ipumenenue
MOJTYYEHHBIX 3HAHUU
JUTSL HAYYHOTO
0OBsSICHEHUS
(bU3UYECKUX SBICHUI
B OKpYXKaroIei
pUpPoE U
ITOBCETHEBHOM
JKW3HH, a TAKKE
BBISIBIICHHE
($U3HUYIECKUX OCHOB
psia COBPEMEHHBIX
TEXHOJIOTHIA.

IlennocTtu
Hay4HOTO
TTO3HAHUSI,
TPYZIOBOE
BOCTIMTAHUE U

npodecCHoHAIBH(
CaMOOTIPE/ICIICHUE

OKOJIOTHYCCKOC
BOCITUTaHHC.

Urorosas 1 | UroroBas
KOHTPOJIbHAS KOHTPOJIbHAS
pabota pabota

BrimonHATE yueOHbIS
3a/laHusl, TpeOyroImue
JEMOHCTpAINH
KOMIICTEHTHOCTEH,
XapaKTePU3YIOIINX
€CTECTBEHHOHAYYHYIO
rPaMOTHOCTb.
Pemiats pacu€THbie
3aJa4d, B TOM YHUCIIe
IpeJnoiararomnye
HCIIOJIb30BaHUE
buznueckoit Mmoaenu
Y OCHOBaHHbIE Ha
COJIepKaHuuU
pa3IMYHbIX Pa3AenoB
Kypca QpU3HKH.

IlennocTu
Hay4qHOTO
MTO3HAHMSL.

COI'NTACOBAHO
[IpoTOoKOJI 3aceiaHuss METOIUYECKOTO

o0beTMHEHNS yUUTeNeH

MBOY COILINe49

Or .08 2021 Ne 1
N.B.CumoHoBa

COI'NTACOBAHO

3amectutenb aupekropa no YBP

.08.2021 rona
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