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1. Ilnanupyemble pe3yJibTaThl OCBOCHUSI Y4eOHOI0 nMpeaMeTa

JINYHOCTHBIE pPe3yabTaThI

CdopMUPOBAaHHOCTh IO3HABATENbHBIX HHTEPECOB, HWHTEIUIEKTYaJIbHBIX U
TBOPUYECKUX CHOCOOHOCTEN yyammxcs; yOeKIEHHOCTh B BO3MOXHOCTU MO3HAHUS
IPUPOABI, B HEOOXOAUMOCTH Pa3yMHOT'O HMCIOJB30BAHUS JOCTHKEHUN HAYKH U
TEXHOJOTUN NJIsl JaIbHEHIIEro pa3BUTHUSl YEOBEUYECKOTO OOIIEeCTBa, YBaKEHUE K
TBOpLIAM HAyKd M TEXHUKU, OTHOIIEHHE K (U3UKE KakK K DJIEMEHTY
00IIEYeIOBEYECKON KYJIbTYPhl; CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX
3HAHMM M TMPAKTHUYECKUX YMEHHUH; FOTOBHOCTh K BBIOOPY KM3HEHHOIO IMYTH B
COOTBETCTBHUM C COOCTBEHHBIMH HHTEpPECAaMHU U BO3MOXKHOCTSMHM;, MOTHUBAIUS
o0pa3oBaTelbHOM  JEATENBHOCTH IIKOJBHUKOB Ha OCHOBE JIMYHOCTHO -
OPUEHTUPOBAHHOTO MOAX0/Ja; (POPMUPOBaAHUE LEHHOCTHBIX OTHOIIEHUH ApPYr K
IpYTyY, K YUUTEI0, aBTOPAM OTKPBITUN U U300pETeHU, pe3ysibTaTaM 00y4YeHUsI.

OcHOBHBIE HATIPABJIEHUS] BOCIMTATE/ILHOM J1eSITeJIbHOCTH

1. I'pasicoanckoe eocnumanue:
- TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXIEHWU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TPOOJEM, CBSI3aHHBIX C MPAKTHUYCCKUM MPUMEHECHHEM JIOCTHKCHUMN
buzuky;
- OCO3HAaHHME BAXHOCTH MOPAIBHO-ITUUECCKUX TPUHITUIIOB B JEATCIBHOCTH
YYEHOTO.

2. I[Tampuomuueckoe eocnumanue:
- MPOSIBIICHHUE HWHTEpeca K UCTOPHUM M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(buznuecKon HaAyKu;
- IGHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUMUCKUX YUEHBIX-(DU3HKOB.

3. Ayxoeno - npascmeennoe eocnumanue:
- OCO3HaHUE COLUMAIBHBIX HOPM M MpPaBWJI MEXIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, TOTOBHOCTh K pPa3HOOOpPa3HOW COBMECTHOH JESITENIbHOCTH TIPH
BBITIOJTHEHUU Y4YEOHBIX, MMO3HABATEIBHBIX 3aJ]]a4, BBITIOJHEHUU JKCIIEPUMEHTOB,
CO37aHUM  YYEOHBIX TMPOEKTOB, CTPEMJICHHE K B3aUMOIOHUMAHHUIO W
B3aMMOIIOMOIIIH B MPOIECCE ITON YyIeOHOM eI TEIbHOCTH;
- TOTOBHOCTb OILICHMBaThb CBOE MOBEACHUE M TIOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI
ITOCTYIIKOB.

4. dcmemuyeckoe gocnumanue:
- BOCHPUSTHE OICTETUYECKUX KadecTB (HU3UYECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTHU, TJTAKOHUYHOCTH.

5. llennocmu Hayunoz2o no3HavuA .
- OCO3HaHHE LIEHHOCTH (PU3UYECKOM HAYKH KaK MOIIHOI'O0 MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BAXKHENIIEH COCTABISIONIEN KYJIbTYPHI,
- pa3BUTHE HAy4yHOW JIOO03HATEIBHOCTH, HWHTEpEca K UCCIEA0BATEIbCKOM
NEATENLHOCTH.

6. Quzuueckoe éocnumanue u popmuposanue Kyaibmypul 300P06ba:
- OCO3HaHUE IIEHHOCTH Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU NpaBuUil 0€30IaCHOrO TMOBEJCHUS Ha
TpPaHCIIOPTE, Ha JOporax, C DBJIEKTPUYECKUM U TEIUIOBBIM OOOpYyIOBaHUEM B
JIOMAITHUX YCIOBUAX;



- ¢(hOpMHUPOBAHHOCTH HaBbIKa peieKCHU, TPU3HAHKE CBOETO MpaBa Ha OIIMOKY U
TAKOI'0 e MpaBa y Apyroro 4yeiaoBeKa.

7. Tpyoosoe éocnumanue:
- aKTUBHOE YYacTHE B PEUICHUM MPAKTUUYECKUX 3a7ad (B paMKax CEMbH, IIKOJIbI,
ropoja, Kpasi) TeXHOJIOTMYECKOW U COLMAIbHON HANpPaBICHHOCTH, TPEOYIOIIUX B
TOM 4HCJI€ U (U3UIECKUX 3HAHUN;
- UIHTEPEC K MPaKTUUECKOMY U3YUYEHUI0 Mpodeccuid, CBsI3aHHBIX C (DU3UKOM.

8. Ikonozuueckoe eocnumanue:
- OpUEHTAIMS Ha MpUMEHEHUE (PU3UYECKUX 3HAHUM U PEIICHUs 3a/1a4 B 00J1acTH
OKpY’Karolel cpenpl, IJIAHUPOBAHUSI TOCTYNKOB W OIICHKA HX BO3MOXKHBIX
MOCJIEJICTBUM JJI OKPYKAIOIIEeH Cpesbl;
- OCO3HaHWe TrjI00aJbHOrO XapakTepa SKOJOTHMYECKHX NpodieM M MyTed ux
pelieHus.

MeTanpeaMeTHbIe Pe3yJbTaThl
Ynueepcanvnvie noznasamenvnwie deiicmeus

Ba3zoevie nocuueckue oeiicmeus:
- BBISIBIIATD U XapaKTCPHU30BaTh CYNIECTBCHHBIC TPU3HAKK OOBCKTOB (SIBJICHUH);
- yCTaHABJIMBATh CYIICCTBEHHBIH MNpHU3HAK KiIacCU(DHUKAIMU, OCHOBAaHUS JUIS
0000I1IeHNS ¥ CpaBHEHUS,
- BBISIBJIATH NMPUIUHHO-CIICACTBEHHBIC CBS3M MPU U3YYCHUU (QUBHYCCKUX SBIICHHH
U TIPOLIECCOB; JIeNIaTh BBIBOJBI C MCIOJIb30BAHUEM JEIYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUYEHUH, BBIIBUTATh TUTIOTE3BI O B3aUMOCBS3SIX (DU3NYECKUX BEIUUHH;
- CaMOCTOSITENIHO BBIOMpPATh CMOCOO pelieHus: yd4eOHOH ¢u3nueckoil 3aaaydu
(cpaBHEHHME HECKOJBKHX BapUAHTOB pEIEHUs, BHIOOp Hanbosee MOIXOASIIETO C
y4ETOM CaMOCTOSITEIBHO BBIJICJICHHBIX KPUTEPHUER).

bazoevie uccnedosamenvckue oeiicmeus:
- ACTIOJIH30BATh BOMPOCHI KaK MCCIIEIOBATEILCKUI HHCTPYMEHT MTO3HAHNUS,
- TMPOBOJUTH MO CaMOCTOATENHHO COCTAaBJIECHHOMY IUIAaHY OTBIT, HECIIOXHBIN
(bU3UYECKUA SKCTIEPUMEHT, HEOOJIBIIIOE HCCle0BaHNe (PU3NUECKOTO SBJICHNUS,
-OIIEHUBAaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MHGOPMAIIMIO, MOJYYCHHYIO B
XOJI€ UCCJICIOBAHUS WU IKCIIEPUMEHTA;
- CaMOCTOSITENIbHO (OPMYTUPOBAaTh OOOOIIEHHWS W BBIBOABI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOCHMSI, OTIbITA, UCCIICIOBAHUS;
- TIPOrHO3UPOBATh BO3MOXKHOE JajibHEWIIee pa3BuTue (GU3NMUECKUX IPOIECCOB, a
TaK)KE BBIJBUTATh TPEIAINOIOKEHUS 00 WX pPAa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaX.

Paboma c ungpopmayueii:
- IPUMEHSTH Pa3TUYHBIC METOJIbI, MHCTPYMEHTHI U 3aIPOCHI P MOUCKE U 0TOOpE
uHQOpPMAIIMM WM JaHHBIX C Yy4E€TOM WPENJIOKCHHOW ydeOHOU (HU3MIecKoit
3a/1auy;
- AQHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATH W HWHTEPIPETHUPOBATH WHQPOPMAIIHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABIICHNUS,
- CAMOCTOATENIbHO BBIOMpATh ONTUMANbHYIO (popMy mpeacTaBieHus] HHHOPMALUU
U WUTIOCTPUPOBATH pENIacMble 3a/ladyd HECJIOKHBIMU CXeMaMH, TuarpaMMamu,
MHOM IpauKOi U X KOMOMHAIUSIMH.



Ynueepcanvnovie kommynukamuenwie oeiicmeus

Oobwenue:
- B X0/ie 00CykeHus1 yueOHOro MaTepuana, pe3yJbTaToB Ja00paTOPHBIX PadOT U
MPOCKTOB 3a7[aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl U BBICKA3bIBAThH
WJIeH, HAIICJICHHBbIC Ha PEIICHHUE 3aJlaud W MOJJepKaHue OyaroxenaTeabHOCTH
OOIICHUS,
- CONOCTABIISITH CBOM CYXXICHHUS C CYXICHHSIMHU APYTHX YYaCTHHKOB JHAIIOTA,
0oOHapy’>KHUBATh Pa3IMUUE U CXOJACTBO IMO3HIIHA;
- BBIPQKATh CBOKO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
- TyOJIMYHO TPEACTABIATh PE3YNbTaThl BBIMOJHEHHOTO (DH3UYECKOTO OIBITA
(PKCIIepUMEHTa, UCCIIEA0OBaHUS, POEKTA).

Coemecmnasn 0eamenvbHOCHb (COMPYOHUYECMBO):
- MOHUMAaTh W HCIIOJH30BaTh IMPEUMYINECTBA KOMAHAHOW WM WHJIWBHUIYaTbHOM
pabOThI MPU PEIICHUH KOHKPETHON (DU3UIECKOM TIPOOIJICMBI;
- IPUHUMATH IET COBMECTHOM JCATEIBHOCTH, OPTaHU30BBIBATh JACHCTBUS MO €€
JOCTHDKEHUIO:  pacrlpeiesaTh poju, OOCYXIaTh TMPOIECChl W  Pe3yJbTaThl
COBMECTHOM paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
- BBITIOJIHSITh CBOKO YaCTh Pa0OTHI, JIOCTUTAs KAYECTBEHHOTO pe3yJIbTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTMMH YICHAMU KOMaH/IbI,
- OIICHMBATh KA4eCTBO CBOEr0 BKJIaJa B OOIIMA TPOIYKT IO KPUTCPHSIM,
CaMOCTOSTEIBLHO COPMYIMPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBUS.
Ynueepcanvnoie pecynamuenvie oeiicmeus

Camoopeanuzayus:
- BBISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyalHUSX, TPeOYIOIIMX s
perieHus: GU3NUeCcKuX 3HAHUM;
- OpPUEHTHpPOBAaTBHCS B Pa3IUYHBIX  MOAXOJAaX  MPHUHATUS  pEHICHU
(MHIUBHUYATbHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATUE PEIICHUS TPYIIIOi);
- CAaMOCTOSITEIBHO COCTABIISTh aJITOPUTM pEIIeHHs (PU3UIECKON 3a/1au WM TUIaHa
UCCJIEIOBAHUS C Y4ETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATH MpeJiaraeMble BApUAHTHI PEIICHUI;
- IeTIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

Camoxonmpons (peghaexcus):
- IaBaTh aJICKBaTHYIO OIEHKY CUTYaIluH U MpeJjiararh 1iaH e€ N3MEHCHNUS,
- OOBSICHATH MPUYMHBI JOCTHKEHUS (HEAOCTHIKEHUS) PE3YIbTATOB JIEATEILHOCTH,
JIaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;
- BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJl BBITIOJHEHUS
(Gu3MUeCcKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;
- OIICHUBATh COOTBETCTBUE PE3yabTaTa IETH U YCIOBUSIM.

IMouuonaIbHIIL UHMENTEKm:
- CTaBUTH ce0s Ha MECTO APYroro 4YejoBeKa B XOJI€ CIOpa WM JUCKYCCHUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHSI U JIOTUKY JPYTOTO.

IHpunamue cedsn u opyaux:
- MpU3HABaTh CBOE MPABO Ha OMIMOKY MpH pemieHWH (PU3NYECKUX 3a1ad WiIN B
YTBEPKJICHUSX HA HAYYHBIC TEMBI U TAKOE )K€ MPABO JAPYTOTO.



IIpeaMeTHBIE pe3yabTaThI

Ilpeomemmnvie pe3ynomamul uzyuenusn Kypca puzuku 7 Knacca:

- WUCIIOJNB30BaTh MOHSTHUS: (DU3WYECKUE M XUMUUYECKHUE SIBJICHUS; HaOIIOJCHUE,
AKCHEPUMEHT, MOJIeNib, THUIIOTE3a; €AUHUILI (PU3MUECKUX BEIUYUH; aToM,
MOJIEKYyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe);
MEXaHWYeCKoe JBIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJUHEHHOE),
TpaeKTOpHs, paBHOJEUCTBYIoIas cwi, nedopmarus (ympyras, IiacTudeckas),
HEBECOMOCTh, COOOIIAOIINECS COCY/IbI;

- paznmuuath sBIeHMS (Auddy3us; TEMIOBOE JBUKEHUE 4YACTUIl BEIIECTBA,
PaBHOMEpHOE JIBUKEHUE, HEPABHOMEPHOE JBWIKEHUE, UHEPLIUS; B3aUMOICHCTBUE
TeJ; paBHOBECHE TBEPJIBIX TEJI C 3aKpEIUIEHHOW OChIO BpalleHUs; Mepeaada
JaBlieHUs] TBEPJBIMU TEJIaMHU, KHUIKOCTIMHU M rasamu; atMoc(epHoe JaBleHUE;
IJIaBaHUE TeJI, TpEeBpalllcHuEe MEXaHUYECKOW OHEpPruu) IO ONUCAHUIO UX
XapaKTEePHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIMIMX JaHHOE
(duznueckoe sBICHUE;

- pacmo3HaBaTh MPOSIBIICHHE W3YUYCHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOIIEM
MHUpE, B TOM 4YHucie (U3UUECKUue SBICHUS B MPUPOJAC: MPUMEPHI JIBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOUM M HEKUBOU MPUPOJE; NEUCTBUE CUIIbI TPCHHUS B
IpUPOJIe W TEXHUKE, BIUSHUE aTMOC(EpPHOTO MaBJICHHS Ha KUBOW OPTraHU3M;
IJIaBaHUE PbIO; phlYaru B TeJ€ YEJIOBEKA; MPHU ITOM IEPEBOJIUTH MPAKTHUYECKYIO
3a/layy B y4eOHYIO, BBIJEJIATH CYIIECTBEHHBIE CBOMCTBA/ MPU3HAKU (DUIUUECKUX
SIBJICHUI;

- ONHUCHIBATH H3y4YEHHBIE CBOWCTBA Tel M (U3HUECKHE SIBICHHS, HCIIONb3Ys
¢usznueckre BeNMUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpeMs, IIyTh,
CKOPOCTb, CPEIHSsI CKOpPOCTb, CHJIa YIPYTOCTH, CHUJia TsDKECTH, BEC Tesa, cuja
TpeHusl, AaBieHHe (TBEPIOTO Tena, XUAKOCTHU, Tras3a), BBITAJKHUBAIOIIAS CHJIA,
MexaHu4eckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQhUIIHEHT
MOJIE3HOTO IEHCTBUS MEXaHU3MOB, KHHETUYECKAsl U TIOTECHIIMAIbHAS YHEPTHUs ); TIPH
OMMCAHUM TPABUIIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIIOIB3YEMBIX BEITUYHH,
uX O00O03HAYCHUS W CAUHUIIBI (PU3HYECKUX BEIMYMH, HAXOAUTh (HOPMYJIHI,
CBSI3BIBAIONINE TAHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIUYNH,

- XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKHE SBICHUSA M MPOIECCHI, UCIOIb3Ys
MpaBUJia CI0KEHUs CUJl (BJOJIb OJTHOM MpsAMOi), 3akoH [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHs phiuara (OJ0Ka), «30J0TO€ MPaBUIIO» MEXaHUKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKON DHHEpruM; TMpuh OSTOM  JaBaTh  CIOBECHYIO
bOpMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUIECKOE BHIPAKCHUE;

- O0BSACHATH (M3HUECKHUE SBIICHUS, TIPOIECCHl U CBOWCTBA TEJl, B TOM YHCIIC W B
KOHTEKCTE CHUTyallui NPAKTUKO - OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATH
MPUYUHHO — CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 | - 2 JIOrM4ecKux
1aroB ¢ onopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PM3MYECKUX SBICHHUH, PU3NIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

- pemath pacyéTHble 3aAauu B 1 — 2 AEHCTBUA, UCHONB3Ys 3aKOHBI U (HOPMYJIbI,
CBs3bIBaOIINE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaldW3a YCJIOBHUS 3a/laud
3alUCHIBATh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKHUE BEIUYUHBI B (DOPMYIIBI U
MIPOBOJIUTH PACUYETHI, HAXOUTh CIIPABOYHBIE JAHHbBIE, HEOOXOIUMbIE JJISl PEIICHUS
3a/1a4, OLEHUBATh PEAUTUCTUYHOCTh MOJYYEHHON (DU3NYECKON BETMUUHBI;



- pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIU (PU3UUECKUX
METOJIOB; B OMHCAHWUU HCCJICJAOBAHUS BBLACISTH MPOBEPSIEMOE MPEIOI0KEHHUE
(rumoresy), pa3nuyaTh U UHTEPHPETUPOBATH MOJYUYEHHBIH pE3yJbTaT, HAXOJIUTh
OIMOKYU B XOJI€ OIbITA, JAEIaTh BRIBOBI 110 €T0 PE3yJibTaTaMm;

- MPOBOJUTH OMBITHI MO HAOJIOACHUIO (PUBMYECKUX SIBICHUU WU (PU3MUECKUX
CBOMCTB Tel: (OpMYyJIUPOBATH IMPOBEPSAEMbIC MPEANOJIOKEHUS, COOUPATH
YCTAaHOBKY U3 TMPEJI0KEHHOTO OO0OpYy/IOBaHMS, 3alHChiBaTh XOJ OIbITA U
dbopMyIHUpPOBATH BHIBOIBI;

- BBITIOJTHATH TIPSIMBbIE WM3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tela, 00bEMa,
CUJIbI M TEMIIEPATyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB;
3aMUCHIBATh MTOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHON MOTPEITHOCTH
U3MEpPEHU;

- TMPOBOAUTH HCCIEIOBAHHWE 3aBUCUMOCTH OJHOM (DU3NYECKOW BEIUYUHBI OT
JPYro¥l C MCIOJIb30BaHUEM MPSAMBIX U3MEPEHUM (3aBUCUMOCTH MyTH PAaBHOMEPHO
JBIDKYIIETOCS] TeJla OT BPEMEHU JBUKEHUS TeJia; CUJIbl TPEHHS CKOJIBKECHHUS OT
Beca TeJia, KauecTBa 00paOOTKU MOBEPXHOCTEH TEN U HE3aBUCUMOCTH CUJIbI TPEHUSI
OT TUIOIIAJAN COMPUKOCHOBEHHUS TEJI, CHJIbl YIPYTOCTH OT YJJIMHEHUS MPYKUHBI;
BBITAJIKUBAIONICH CHJIBI OT 00BEMA MOTPYKEHHOW YacTH Tejla U OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU Tejia, OT TIyOWHBI, HA KOTOPYIO
MOTPY)KEHO TEJO0; YCJIOBUHM IUIaBaHUSI TeJ, YCIOBUM pPABHOBECHS phluara u
0JIOKOB); y4YacTBOBaTh B IUIAHUPOBAHUM YYEOHOTO UCCIEAOBAHUS, COOMPATH
YCTAHOBKY M  BBINOJIHATH HW3MEPEHUS, CIEAys MPEIJIOKEHHOMY IUIaHy,
(¢uKcUpoBaTh PE3YNbTATHl TOJYYEHHOW 3aBUCUMOCTH (U3MUECKUX BEJIUYUH B
BUJIE TPEMJIOKEHHBIX TaONMuIl U rpaduKoOB, JeNaTh BBIBOJABI IO pe3yJibTaTaM
UCCJIEOBAHUS;

- MPOBOJIUTH KOCBEHHBIE M3MEpEHUsI (PU3NYECKUX BEIMYMH (IJIOTHOCTH BEIECTBA
KUJKOCTH W TBEPAOrO TeEJa; CUJa TPEHUSI CKOJIBKEHMS; JaBJICHUE BO3/yXa;
BBITAJIKABAIOIIAsl CHWJIA, JEWUCTBYIOIIAs HA NOTPYy:KEHHOE B KHUAKOCTh TEJO;
KO3(p(UIIMEHT  TOJIE3HOTO  JEUCTBHS  NPOCTBIX  MEXaHM3MOB),  CIEIys
NPEIJIO)KEHHON  WHCTPYKIIMM; TPH  BBHIMOJHEHWHM  HW3MEPEHU  coOUpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE UCKOMOW BEJIMYHHBI,

- YKa3bIBaTh MPUHIUIBI JEHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETp, COOOIIAIOIMMECs] COCYIbl, OapomeTp, pbIyar,
MOABUKHBIN U HEMIOJABUKHBIN OJIOK, HAKIIOHHASI TUIOCKOCT;

- XapaKTepu30BaTh NMPHUHIIMIBI JCUCTBUS WU3YYEHHBIX MPUOOPOB M TEXHUUECKHUX
YCTPOMCTB C OMOPOM HAa MX OomHcaHus (B TOM YHCIIE: MOAUIUIHUKHU, YCTPOHUCTBO
BOJONPOBO/JIA, THIPABINYECKHI ITPECC, MAHOMETP, BHICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCTIOIB3Ys 3HAHMS O CBOMCTBAX (PM3MUECKHUX SIBICHUNA U HEOOXOIUMBIC
¢du3nueckue 3aKOHBI U 3aKOHOMEPHOCTH;

- MPUBOAWTH TPUMEPHI / HAXOAWTh HHPOPMAIMIO O MPUMEpaX MPAKTUYECKOTO
UCIOIb30BaHusl (DU3NYECKUX 3HAHUN B MOBCEJHEBHOW XKU3HU MJIA 0OECIEUEHUS
06e30macHOCTH TIPH OOpaIleHn:d ¢ TPUOOpaMH U TEXHHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHMsI 370pOBbsi M COOJIOJEHUS HOPM DHKOJOTHYECKOTO TMOBEICHUS B
OKPY’KAIOIIEH Cpeae;

- coOnroJlaTh MpaBuia TEXHUKH O€30MaCHOCTU Ipu padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

- OCYIIECTBJISITH OTOOp MCTOYHUKOB wuH(MopMauuu B cetu HWHTepHeT B
COOTBETCTBUHU C 3aJJaHHBIM IMOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIUXCSl 3HAHUM



U MyTEM CpPaBHEHHUS DPA3JIUYHBIX MCTOYHUKOB BBIAEIATH MH(POPMALMIO, KOTOPAs
ABJIAETCS MPOTUBOPEUYMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

- HUCIIOJIB30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAYyYHO — MOMYJSIPHYIO
JUTEPaTypy (PU3NYECKOTO COAepk aHUs, CIPABOUYHbIE MaTepHalbl, PECYPChbl CETU
WuTtepHer; Bianerb NpuéMaMM KOHCHEKTUPOBAHUS TEKCTa, NpPeoOpa3OBaHUs
nH(pOpMaIK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

- cO37]aBaTh COOCTBEHHbIE KPATKNUE MUChbMEHHBIE U YCTHHIE COOOILEHHS Ha OCHOBE
2 — 3 UCTOYHUKOB HH(OpMaUUU (PUINYECKOTO COAEpPKAHUSA, B TOM YHUCIE
nyOJUYHO JeNaTh KpaTKue COOOIIEHHS O Pe3yJbTaTax MPOEKTOB WU Y4EOHBIX
HCCIEI0BAHUM; TMPU OTOM TPAMOTHO MCHOJIB30BATh H3YYEHHBIM TNOHATUWHBIN
anmnapar Kypca (U3MKH, COMPOBOXK/IATh BHICTYINIEHUE MTPE3EHTALIUECH;

- TpU BBINOJHEHUH YYEOHBIX TMPOEKTOB M HCCIEAOBAHUI pacmpenesnsiTh
0053aHHOCTH B TpyMIE B COOTBETCTBHM C MOCTAaBJIECHHBIMH 3aJjladyaMu, CJIEIUThH 3a
BBIMIOJTHEHUEM TIJIaHA JIEMCTBUI, aJ€KBATHO OLIEHMWBATh COOCTBEHHBIA BKJIAJ B
NEATENIbHOCTh  IPYIIBI; BBICTpAaWBaTh KOMMYHMKAaTUBHOE B3aMMOJCHCTBUE,
YUHTHIBasi MHEHUE OKPYKAIOIIUX.

Ilpeomemmnuie pezynrvmamul uzyuenus Kypca gpusuxku 8 Knacca:

[IpenmeTHBIE  pe3yJabTaThl  JIOJDKHBI  OTpakaTh  C(HOPMHPOBAHHOCTH Y
00y4arommXxcss yMEHUM:
- HCIIOJIh30BAaTh MOHATHS: Macca U pa3Mepbl MOJICKYJI, TETUIOBOC ABHKCHHE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBa, KPUCTAUIMYECKHE W aMOp(dHbBIC
TeJa, HACBIIEHHBIH M HEHACHIIICHHBIA Tap, BIAXXHOCTh BO3yXa; TeMIlepaTypa,
BHYTPEHHSISI DHEPTUsI, TETJIOBOM JABUTATENh; JIEMEHTAPHBIN dJIEKTPUUSCKUN 3apsil,
ANIEKTPUUYECKOE TI0JI€, TIPOBOJHUKUA U JUAJICKTPUKHU, TTOCTOSHHBIM AICKTPUUYECKUN
TOK, MarHuTHOE TI0JIE;
- paznuath SBJICHUS (TEIUIOBOE pacIIUpPEHHE /CrKaTHe, TeIulonepeayda, TEIIoBoe
paBHOBECHE, CMavMBaHWE, KalWUIIPHBIC SBICHMs, HCIApeHHe, KOHACHCAIIUS,
IIaBJIeHUEe, KpUcCTauiM3anus  (OTBEepAeBaHHWE), KHIICHHWE, Terulolepeaaya
(TETUIOTIPOBOIHOCTD, KOHBEKIIHSI, U3IIyYCHUE); AICKTPU3AIUS Te,
B3aMMOJICHCTBHE 3apsI0B, JTEUCTBUS JIEKTPHUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHICTBHE MarHMWTOB, JICWCTBUE MarHUTHOTO ITOJIS HA MPOBOJHUK C TOKOM)
10 OTIMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPHUPYIOITHUX
JTaHHOe (DU3UYECKOE SIBJICHUE;
- pacmo3HaBaTh MPOSBICHHE W3YyYCHHBIX (PU3MYECCKUX SBJICHUN B OKPYKAIOIIEM
MHpE, B TOM Yucie (GU3NICCKHE SABJICHUS B IPUPO/IC: IIOBEPXHOCTHOE HATSIKCHHE U
KalWUIAPHBIE SBICHUS B MPHUPOJIC, KPUCTAUIBI B Ipupoje, u3nydenue CoHIa,
3aMep3aHre BOJOEMOB, MOPCKHE OpHU3bI, 00pa30BaHKWE POCHI, TYMaHa, HHEs, CHETa,;
AIICKTPUUYCSCKUE SBJICHUS B aTMocdepe, SISKTPUUSCTBO KUBBIX OPTraHU3MOB,;
MarHuTHOE Iojie 3eMiIH, Apeid IMONFOCOB, POJIb MAarHUTHOTO IOJIS IS JKU3HU Ha
3emiie, TOJSIPHOE CHSHHAE, TPH OTOM IIEPEBOAUTH IMPAKTHUYCCKYIO 3aJady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA /TIPU3HAKK (PU3UYECCKUX SBJICHUI;
- XapaKTepH30BaTh CBOMCTBA Tell, PU3HUCCKUEC SBICHUS M MPOIECCHI, HUCIOIb3YS
OCHOBHBIC TIOJIOKCHHMS MOJCKYIIPHO — KHHETHYSCKOM TCOPHH CTPOCHHS
BEIIIECTBA, INMPUHIMI CYICPIO3HMIIMU IMOJeH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHUs 3apsza, 3akoH Oma [T ydacTka 1emnu, 3akoH Jxkoynsa — JleHna, 3akoH
COXpaHEHHS SHEPIrHH; IMPU 3TOM JIaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA H
3aIIMChIBATh €r0 MaTEMAaTHYECCKOE BEIPAKCHUE;



- 00OBSICHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM YUCJE U B KOHTEKCTE
CUTyalluld NPAKTHUKO — OPHEHTUPOBAHHOI'O XapaKTepa: BBIABISATH NPUYHHHO —
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1 — 2 JOrM4YeCKUX IIaroB ¢ ONopoi
Ha | — 2 MU3y4yeHHBIX CBOICTBAa (PU3MYECKHUX SIBJICHUH, (PU3NYECKHX 3aKOHOB U
3aKOHOMEPHOCTEH;

- pacno3HaBaTh MPOOIEMBbl, KOTOPbIE MOXHO PEUIUTh MPU MOMOLIU (HU3HUECKUX
METOZOB; MCIOJIb3YySl ONHCAaHWUE MCCIENOBAaHUSA, BBIIACHATH MPOBEPIEMOE
MIPEANIOJIOKEHNE, OLICHUBATh NPABUIBHOCTD MOPSAKA MPOBEAECHUS MCCIEA0BAHUSA,
JienaTh BBIBOBI;

- pewath pacy€THbIC 3a7a4d B 2 — 3 JEHCTBUS, UCIONb3YsS 3aKOHBI U (OPMYIIbI,
CBs3bIBAIONINE (PU3UYECKUE BEIUYHMHBI: HAa OCHOBE aHajiu3a YCIOBHUS 3aJadyd
3alUCBhIBATh KPAaTKOE YCJIOBHUE, BBISABIATH HENOCTATOK JAHHBIX [JISl PELICHUS
3a/layd, BBIOMpATh 3aKOHbI W (OpMyJbl, HEOOXOAuMBbIE Mg €€ pelIeHus,
OPOBOAUTH PACUYEThl M CPABHUBATH MOJIYyYEHHOE 3HAUCHHE (PU3NYECKOI BEIIMYUHBI
C U3BECTHBIMU JIAHHBIMU;

- pacno3HaBaTh MPOOIEMbl, KOTOPbIE MOXHO PEUIUTh MPU MOMOLIU (HU3HUECKUX
METOAOB; HCIOJIb3ysl ONHCAHUE MCCIEAOBAHUSA, BBIACIATH IPOBEPSEMOE
IPEANOIOKEHUE, OLIEHUBATh MPABUIBHOCTD MOpPsJIKa MPOBEICHUS UCCIEI0BAHNUS,
JenaTh BBIBOBI;

- MPOBOJUTH ONBITHI MO HAOIIOAEHUIO (PU3NYECKUX SIBICHUN WM (PU3MUECKHUX
CBOMCTB Ten (KamWwUIApHbIE SIBJICHUS, 3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro
o0BéMa, TeMmmepaTypbl; CKOPOCTH TIpOIlecca OCThIBaHUA / HarpeBaHUs TpH
U3ITy4YeHUH OT I1BETa M3JIy4arolled / MOTJIONIAloIel MOBEPXHOCTH; CKOPOCTh
UCIIApEHUs BOJbl OT TEMIIEPATyphl XUJIKOCTH U IUIOIIAIA €€ MOBEPXHOCTH;
ANEKTPU3ALUS TEA U B3aUMOJEHUCTBUE SJIEKTPUUECKUX 3apSA0B; B3aUMOJICHCTBHE
NOCTOSIHHBIX MAarHUTOB, BU3YyaJn3alysi MarHUTHBIX MOJIEN MMOCTOSTHHBIX MAarHUTOB;
JNEUCTBHSI MAarHUTHOTO TOJIs HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOICTBa 3JIEKTPOABUTATENSI MMOCTOSHHOTO TOKa): (hOPMYIUPOBATH MPOBEPSIEMbIC
NPENNONIOKEHUSI, COOUPATh YCTAaHOBKY U3 TIPEIJIOKEHHOTO 000pYIOBaHMUS;
OIMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI,

- BBINOJHATH MpPSAMbIE HU3MEPEHHUS TEMIEpPaTypbl, OTHOCHUTEJIBHOW BIIAXKHOCTH
BO3/lyXa, CUJIbl TOKa, HANPSKEHUS C KCIIOJb30BAaHHWEM aHAJIOTOBBIX HMPHUOOPOB U
JAaTYUKOB (DU3MYECKUX BEIMYMH, CPAaBHHBATH PE3YIbTAThl U3MEPEHHH C Y4ETOM
3a/1aHHOM aOCOJIIOTHOW MOTPEIIHOCTH;

- TPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTU OJHOW (PU3NYECKOW BEIMYUHBI OT
IPYroil € HCIOJIb30BAHUEM MPSAMBIX M3MEPEHUHN (3aBHCHUMOCTb COIPOTHBIICHUS
IIPOBOJHMKA OT €r0 JUIMHBI, IUIOLIAAM IIOIIEPEYHOIO CEYEHUs U YACIBHOIO
CONPOTHUBIICHUS BEIIECTBA MPOBOAHUKA; CWIBI TOKA, HAYLIErO 4epe3 MPOBOJHHUK,
OT HaNpsUKEHWs Ha NPOBOJHUKE; MCCIEAOBAaHUE IIOCIEAOBATENBHOTO WU
NapaJIeIbHOIO  COEAUHEHUN MPOBOJAHUKOB): IUIAHUPOBATH  HCCIEJOBaHUE,
coOMpaTh YCTaHOBKY U BBINOJIHATh U3MEPEHUS, CIIENys] NPEIJI0KEHHOMY IIJIaHY,
buKcHpoOBaTH Pe3yabTAThHI MOJTYYCHHOW 3aBUCUMOCTH B BHJI€ TAaOJUIl U TPadUKOB,
JI€TIaTh BBIBOJBI IO PE3YIbTATAM HCCIICIOBAHUS;

- [POBOJUTH KOCBEHHBbIE H3MEpPEeHHUs (U3MUECKUX BEIMYMH (yIenabHas
TEIUIOEMKOCTh BEIIECTBA, COINPOTUBIIEHHWE IPOBOJHUKA, padoTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKA): TUIAHUPOBATh M3MEPEHMsI, COOUPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIIeAysl NPEMJIOKEHHON MHCTPYKLUHMH, W BBIYUCIATH 3HA4YCHUE
BEJINYUHBI;



- co0yoaTh MpaBUjla TEXHUKM O€30MacHOCTH IMpU padoTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

- XapaKTepU30BaTh MPUHIUILI JEUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPON Ha UX OMUCAHUS (B TOM YKCIIE: CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIEpPMETpP, BOIBTMETP, CUETUUK DIECKTPUUECKOUN
SHEPI'uM, 3JIEKTPOOCBETUTENIbHBIE MNPUOOPHI, HATPEBATEIbHBIC AJIEKTPOIPUOOPHI
(TpuUMepBI), ANEKTPUUECKUE MPETOXPAHUTEINH; IIEKTPOMATrHUT, AJIEKTPOIBUTATEIb
MOCTOSTHHOTO TOKa), HMCIOJIb3ysl 3HAHHS O CBOMCTBAX (PU3MUECKUX SIBICHUU U
HeoOXxo1uMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

- pacmo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOUCTBA U U3MEPUTENBHBIE TPUOOPHI IO
cXeMaM U CXEMAaTHYHBIM PHUCYHKaM (KUJIKOCTHBIM TEPMOMETpP, TEpMOC,
NICUXPOMETpP, TUTPOMETP, JBUTATE]Ib BHYTPEHHErOo CropaHus, 3JIEKTPOCKOT,
peoCcTaT); COCTABJISITh CXEMbl AJIEKTPUYECKUX IIEMEeH ¢ TOCJIEeNOBATeIbHBIM U
napajuieIbHbIM COCJUHEHUEM DJIEMEHTOB, pa3judas YCJIOBHBbIE 0003HAYEHUS
AJIEMEHTOB AJIEKTPUUECKUX TIeTIeH;

- MPUBOJIUTH TPHUMEPHI / HAXOAUTh MHGPOPMAIUIO O MPUMEpPAX MPAKTUYECKOTO
UCIIOJIB30BaHUS (PU3MUECKUX 3HAHWUW B TOBCEJIHEBHOW JKU3HU JIJII OOCCIICUCHHS
0e30MacHOCT TPU OOpallleHnH ¢ MpUOOpaMu U TEXHUUECKHMH YCTPONCTBaMH,
COXpaHEHHMs 370pOBbSi M COOJIOJICGHUS HOPM DKOJOTHYECKOTO TIOBEJICHHS B
OKpY>KaroIeH cpeje;

- OCYIIECTBIIATH MOUCK WH(popManmu Hu3ndecKoro cojepkanus B cetu MuTepHeT,
HAa OCHOBE UMECKOIIMXCS 3HAHUM M NYyTEM CpPaBHEHUS JOMOJHUTEIbHBIX
UCTOYHUKOB BBIJEIATh MHGOPMAILIMIO, KOTOpas SIBISIETCS MPOTUBOPEUYMBON WIIH
MOJKET OBITh HEJJOCTOBEPHOM;

- HUCIIOJIb30BaTh TNPHU BBHIMOJHEHUU Y4YEOHBIX 3aJaHUN HAYyYHO — TMOMYJISIPHYIO
TuTeparypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTtepHer; Bianerb mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

- co37aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPaTKHE YCTHBIC COOOIICHUS, 00001mast
MHPOPMAIIMIO U3 HECKOJbKUX MCTOYHHKOB (DU3UYECKOTO COJIEpKaHHs, B TOM
quclie MyOJIHYHO TPEACTABISITh PE3YIbTaThl MPOSKTHON HIIM HCCIIEOBATEIbCKOM
NEATENBHOCTU; IIPU 3TOM TI'PaMOTHO MCHOJIb30BATh WM3YYEHHBIM ITOHATHHHBINA
anmapar Kypca (GU3HKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3EHTALIUCH;

- TIPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB M UCCIENOBaHUN (PU3NYECKUX MPOIIECCOB
pacrpenensTe OOS3aHHOCTU B TPyNIE€ B COOTBETCTBUM C TIOCTaBICHHBIMU
3a/lauaMy, CJIEIWTHh 32 BBINOJIHEHUWEM IUIaHA JIEMUCTBUM UM KOPPEKTUPOBATH €TO,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAl B JEATEIHHOCTD TPYIIIbI; BRICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBHE, TMPOSIBISIA  TOTOBHOCTh  pa3pelaThb
KOH(DITUKTBHI.

Ilpeomemmnvie pezynvmamul uzyuenusn Kypca guzuku 9 knacca:

[IpenmeTHble  pe3yabTaThl JOJDKHBI  OTpaxaTh CHOPMHPOBAHHOCTH Yy
o0yyJaromuxcs yMEHUI:
- WCIOJIb30BaTh TMOHSTHS: CUCTEMA OTCYETA, MaTepHabHASs TOYKA, TPACKTOPHS,
OTHOCUTEIHHOCTh ~ MEXaHWYECKOTO  JABWXKEHUS, jaedopmanus  (ympyras,
MIacTHYecKas), TPEHHWE, IIEHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3Ku; MEHTP THKECTH; aOCOTIOTHO TBEPOE TEJO, IIEHTP TSIKECTH TBEPOTO
Tela, PAaBHOBECHE; MEXaHWUYECKHWE KOJeOAHWS W BOJIHBI, 3BYK, HH(PPA3BYK U



YIBTPa3BYK; AJCKTPOMArHUTHBIE BOJHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U TAIbHO30PKOCTh, CIIEKTPhl UCIYCKAaHUS U TOTJIOLIECHUS; anbda -,
0eTa - ¥ raMma — U3JIy4eHUsI, U30TOTIbI, siICpHAsi PHEPreTHKa;

- pa3nuyaTh SIBJICHUS (paBHOMEPHOE U HEPaBHOMEpPHOE MPSMOJUHEIHOEe
JBIKEHHE, PAaBHOYCKOPEHHOE MPSMOJUHENHOE ABUXKEHUE, CBOOOJIHOE MajeHUe
TeJ, PAaBHOMEPHOE JABMXKEHHUE O OKPY>KHOCTH, B3aUMOJICCTBUE TEJ, PEAKTUBHOE
JIBIDKEHHE, KOJIeOaTeIbHOE IBHKEHHUE (3aTyXalOIINe U BBIHYKICHHBIC KOJIeOaHus),
PE30HaHC, BOJHOBOE JBUKEHUE, OTPAKCHHUE 3BYKa, DJIEKTPOMArHUTHAsT WHIYKIINS,
MPSIMOJIMHEHHOE PaACIpPOCTpPaHEHUE, OTPaKEHUE U TMPEOMJICHUE CBETa, IMOJTHOE
BHYTPEHHEE OTPaKCHHE CBETA, PA3JIOKEHHUE OEJIOro CBETa B CIIEKTP U CIIOKEHHE
CIIEKTPAJIbHBIX  I[BETOB, €CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBCHHE
JUHEWYATOro CIEKTpa W3JIYyYEHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3UUECKOE SBJICHUE;

- pacmo3HaBaTh MPOSIBIICHUE W3YUYEHHBIX (PUBHUECKUX SBJICHUU B OKPYXKAIOIIEM
mupe (B TOM uwuciie (U3UYECKUE SIBJICHUS B MPUPOJC: TPWIMBHI U OTJIMBHI,
newkeHne T1iaHeT COJHEYHOM CHUCTEMBI, PEaKTUBHOE JBMIKCHHE IKUBBIX
OpraHW3MOB, BOCIIPUSTHE 3BYKOB J>KMBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHYECKHE
BOJIHBI, I[yHAMHU, X0, I[BETA TEJI, ONTHYCCKUE SBJICHUS B IPUPOJIE, OUOJIOTUUECKOE
JEeUCTBHE BHJAUMOTO, YIbTPaUOIETOBOTO U PEHTICHOBCKOTO U3JIyYCHH;
€CTEeCTBCHHBIM paJUOAKTUBHBIM (OH, KOCMHUYECKHE JIy4H, pPaIuO0aKTUBHOE
U3JIy4YeHUE TPUPOJTHBIX MUHEPATIOB; JCHCTBHE PaJMOAKTUBHBIX H3TyYCHUH Ha
OpraHu3M 4YeJIoBeKa), MPU 3TOM MEPEeBOAUTH MPAKTUYECKYIO 3a7ady B YUeOHYIO,
BBIJIEIISITH CYIIECTBEHHBIE CBOMCTBA / MPU3HAKU (PU3HUECKHUX SIBJICHUIA;

- ONHUCHIBATh H3y4YEHHBIE CBOWCTBA Tel M (PU3WYECKUE SIBJICHUS, HCIOJIb3Ys
¢uznueckre BENWYMHBI (CpeAHssi W MIHOBEHHas CKOpPOCTh Teja MpHU
HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE, NEPEMEIICHUE, MTyTh, YII0Bas CKOPOCTh,
CWJIa TPEeHHs, CUJia YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOJHOTO TaJCHHS,
BEC Tella, UMITYJIbC Tejla, UMITYJIbC CHJIbI, MEXaHW4Yeckas pabdoTa U MOIIHOCTb,
NOTEHIMAJIbHAs JHEPIrHsl Teja, IMOJHATOIO HAaJ IOBEPXHOCTHIO  3EMIIH,
NOTEHIMAJbHAs DHEPrUs CKaTOW MNPYKUHbI, KUHETUYECKAs HHEPIus, MOJHAs
MEXaHM4YecKasi YHeprusi, IEPHOJ U YaCTOTa KoJieOaHUH, NJTMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHHUS CpEJbl); MpHU
OMHMCAHWH TPABUIIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIIOIB3YEMBIX BEITUYHH,
o0O3HAaueHUsT W EAUHUIBI (PU3NYECKUX BEIWYMH, HaXOIUTh (OpMyIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PHU3NYECKIX BEITUYMH;

- XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKHE SBICHUS M MPOIECCHI, UCTOIb3Ys
3aKOH COXPaHEHUsI DJHEPruM, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIMI
CyNepHo3ulMd CUJ, MPUHLMUI OTHOCUTEIBLHOCTH ['anmuiesi, 3akoHsl HbloTOHAa,
3aKOH COXPAHEHUS UMITYJIbCA, 3AKOHBI OTPAXKEHUSI U MPEJIOMJICHUS CBETA, 3aKOHbI
COXpaHEHHMsI 3apsJ0BOTO U MACCOBOTO YHCEN MPU SAEPHBIX PEAKUHUSX; MPU ITOM
JlaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA WM 3alHCHhIBATH €r0 MaTEeMaTHYECKOEe
BBIPAXKEHUE;

- 00BSCHATH (PU3UYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE
CUTyalluil TPAKTUKO — OPUEHTUPOBAHHOI'O XapaKTepa: BBIABISTH MPUUYUHHO —
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBIACHEHUE U3 2 — 3 JJOTMYECKUX IIAroB ¢ OMOPOH
Ha 2 — 3 U3yYEeHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUHN, PU3HMUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;



- pemaTh pacy€THbIC 3ajauu (OMHUparoIIuecss Ha CUCTEMY U3 2 — 3 ypaBHEHUN),
MCTIONB3Ys 3aKOHBI 1 JOPMYJIBI, CBA3BIBAIOIINE (DU3MUECKHE BETMYHUHBI: HA OCHOBE
aHalM3a yCIOBHS 3aJau 3allMChIBaTh KPATKOE YCJIOBUE, BBIABISATH HEJAOCTAIOIINE
WIM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOIUMBIE IS
peIICHHs, MPOBOAUTH PACUYEThl W OIEHUBATh PEATUCTUYHOCTH IMOJYYCHHOTO
3HaYeHUsS (PU3NICCKON BEITMYUNHEL;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOITH (HHU3HUICSCKUX
METOJIOB; HCTOJB3ysl ONHCAHWE WCCIEIOBaHUs, BBIACIATH MPOBEPSEMOE
MPEOI0KEHNE, OLICHUBATh MPaBUILHOCTD MOPSAIKA MPOBEACHUS HCCIEIOBaHUS,
JIeNaTh BBIBOJIbI, HHTEPIPETUPOBATE PE3yJIbTaThl HAOIIOIEHNU U OTIBITOB;

- MPOBOJIUTH ONBITHI O HAOIIOAECHUIO (PU3NYCCKUX SBICHUN WM (PU3HUSCKHX
CBOWCTB Ten (M3ydeHHe BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS HYHEPrHH,
3aBHCHMOCTH TIEpHUO/a KOJeOaHW MPYXKMHHOTO MasTHHKA OT MacChl Tpy3a H
KECTKOCTH TIPYXKUHBI M HE3aBHCHMOCTh OT aMIUTUTYJbl MajbIX KOJIcOaHMIA,
NPSMOJIMHEHOE PACIPOCTPAHCHHUE CBETA, PaslioKEHUE OENoro CBeTa B CIEKTD;
M3yYeHUE CBOWCTB M300pakeHHs B TUIOCKOM 3€pKajie M CBOWCTB W300paKCHUS
npeaMeTa B COOMparomeil JMH3e; HaONIOJIEHWE CIUIOIIHBIX W JIMHEHYaThIX
CTIICKTPOB HW3ITyYEHUs): CaAaMOCTOSITEILHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000PYAOBaHNUS; ONUCHIBATH XOJ OIBITA M €T0 Pe3yJIbTaThl, (HOPMYITHPOBATH
BBIBO/IBI;

- IPOBOAMTH MPH HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OIpeIessis CpeHee
3HaUYEHUE M3MEPSAEMON BETUYHHBI ((POKYCHOE PACCTOSIHHE COOUPAIOIIECH JTUH3HI);
000CHOBBIBAaTh BBIOOP CITOCOOA M3MEPEHHS / U3MEPUTEIHHOTO TIPHOOPA;

- NPOBOAMTH  HCCIIEJOBAaHUE  3aBUCUMOCTEH  (U3MYECKUX  BEIMYMH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUN (3aBUCMMOCTh TYTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JBMKEHUM 0€3 HaudaJbHOM CKOPOCTH; Iepuoja KojieOaHui
MaTEMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH yTrja OTPaXEHHsS OT
yria TajeHus): TUIAaHUPOBaTh HCCIEIOBAaHUE, CAMOCTOSITEIbHO COOUpPAThH
YCTaHOBKY, (PUKCUPOBATh PE3YIbTAThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYUH B BHAE Tabmuil u TpaduKoB, JeNaTh BBIBOJABI IO pE3yJbTaTaMm
UCCJIEIOBAHUS;

- IPOBOANTH KOCBEHHBIC M3MEPEHUSI (PU3NUECKUX BEIMUYUH (CPEIHSISI CKOPOCTh U
YCKOpEHHE Tejla MpPU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOIO
najeHusi, KECTKOCTh  MPYKUHBI, KOIDPUIMEHT TPEHHS  CKOJIBKCHHS,
MexXaHW4yeckas pabora W MOIIHOCTh, YacToTa W Iepuoj  KoyieOaHuit
MaTEeMaTUYeCKOTO M TPYKUHHOTO MAasiTHUKOB, OINTHYECKasl CUJia COOMpAromIei
JUH3bI,  PAJAMOAKTHBHBIA  (OH): TJIAHUPOBATh  U3MEpPEHHUs;  coOupaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY ¥ BBITMOJIHATH U3MEPEHUS, CIEAYS MPEII0KEHHOM
WHCTPYKIIMH; BBIYUCISATH 3HAYCHHWE BEIWYMHBI W AHAIM3UPOBATH IOTYUYCHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOM MMOTPEMTHOCTH U3MEPEHNN;

- pa3nu4YaTh OCHOBHBIE TPU3HAKK HW3YYCHHBIX (PUBHUECKHX  MOJCIICH:
MaTepHualibHask TOYKa, aOCOIIOTHO TBEPOE TEIO, TOUCYHBIA UCTOUYHHUK CBETA, JyY,
TOHKas TMH3a, TJIaHETapHAas MOJIEh aTOMa, HyKJIOHHAsI MOJIEJTh aTOMHOTO SIIPa;

- XapaKTepU30BaTh NPHUHIIMIBI JICHCTBHUS W3YYEHHBIX MPUOOPOB M TEXHHUYCCKHUX
YCTPOHCTB C OMOpOM Ha WX OMUCaHUS (B TOM YHCJE: CHOUIAOMETp, MaTIYNKU
MOJIOKCHUS, PACCTOSIHUS ¥ YCKOPEHHs, pakKeTa, 3XOJOT, OYKH, TIEePHUCKOII,
doToamnmapar, ONTHYECKHE CBETOBOABI, CIIEKTPOCKOI, O3UMETp, Kamepa



Bunbcona), wucnosb3ys 3HaHUS O CBoOWMcTBaX (DU3MYECKUX SBICHUA U
He00Xo1UMble (PU3NUECKUE 3aKOHOMEPHOCTH;

- co0yoaTh MpaBUia TEXHUKUM O€30IaCHOCTH IMpU paboTe ¢ J1adopaTOpHBIM
000opy10BaHUEM;

- HCMOJb30BaTh CXEMbl M CXEMATHYECKHE PHUCYHKH H3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOLIECCOB MPH
pelIeHNH y4eOHO — MPaKTUYECKHX 3a7ad; ONTHUYECKHE CXEMBbl ISl MOCTPOEHUS
M300paXeHU B MJIOCKOM 3epKaJie U COOMparoIel JINH3E;

- MPUBOJIUTH TPUMEPHI / HAXOAUTh UHPOPMAIMIO O MPUMEpPAX MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MUYECKUX 3HAHUU B MOBCEIHEBHOM >KM3HU AJiA oOecreyeHus
0e30macHOCTH MpHU OOpallleHud ¢ NpuOopaMH U TEXHUYECKHUMH YCTpPOMCTBaMH,
COXpaHEHHUS 3J0pPOBbS M COOJIIOJEHHUS HOPM SKOJOTMYECKOTO TOBEICHHS B
OKPYKAIOIIEH CPEAE;

- OCYILECTBIIATH NOUCK MH(pOpMauu pusndyeckoro coaepx anusi B cetu UnrepHer,
CaMOCTOATEIBHO (HOPMYIUPYS MOMCKOBBIM 3aMpoC, HaXOAUTh MYTH OIpeaesICHUs
JOCTOBEPHOCTH TMOJYy4YEeHHON HHGOpMAIMM Ha OCHOBE HUMEIOLIUXCS 3HAHUUA U
JIOTIOTHUTENbHBIX HCTOYHUKOB;

- HUCIIOJIb30BaTh MPHU BBHIMOJHEHWU Y4YEOHBIX 3aJaHUN HAYyYHO — TMOMYJISIPHYIO
TuTeparypy (pusmvyeckoro conuepikaHus, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTepHer; Bianerb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3zoBaHUs
nH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

- co3maBaTh COOCTBEHHBbIE NHUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
UHGOPMAIIMK U3 HECKOJNBKUX UCTOUYHUKOB (PU3UYECKOTO COJEPIKAHUS, IMyOJIUYHO
NPEJICTABIISATh PE3YJbTAaThl MPOCKTHOM WM HCCIIENOBATENbCKON JIESITEIbHOCTH;
IpU ATOM TPAMOTHO MCIOJB30BATh U3YYEHHBIM MOHATHIHBINA anmapar u3y4aemMoro
pasznena (U3MKA M COMPOBOXKIATHb BBICTYIUICHHE IMpE3CHTalUe C y4ETOM
0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB.

BoinyckHuk 0CHO6HOI WKONbL HAYYUMCA:

- coOmonath mpaBuiia 0€30MaCHOCTH M OXPaHBI TpyAa MpU paboTe ¢ yU4eOHBIM H
J1a00paTOPHBIM 000PYI0BAHUEM;

- TIOHMMAaTh CMBICII OCHOBHBIX (PU3UYECKHX TEPMHUHOB: (PU3NYECKOE TEJoO,
dusnueckoe siBneHue, GusnvecKkas BeTUINHa, €IMHUALIBI U3MEPEHUS;

- pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (HUIUIECKUX
METOJOB; AHAJU3UPOBATh OTIEIbHBIE JTalbl IPOBEICHUS HCCIEAOBAaHUN U
MHTEPIPETUPOBATH PE3yIbTaThl HAOTIOIEHUN U OTIHITOB,;

- CTaBUTHb ONBITHI TIO0 HWCCJIEIOBAHHMIO (U3MUECKUX SIBICHUNU WU (PU3HMUECKHUX
CBOMCTB Tesl 0€3 UCMOIB30BaHUS MPSMBIX H3MEPEHUI; TIpH 3TOM (HOPMYITUPOBATH
mpoOnemy/3agady  y4eOHOTO  DKCIIEPUMEHTAa; COOMpaTh  YCTAaHOBKY W3
MIPEIIIOKEHHOTO 000PYI0BAHHUS; IIPOBOJANUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI.
Ilpumeuanue. Ilpm  TPOBEACHUU  HUCCIACAOBAHHUA  (PU3MUCCKUX  SIBJICHUM
U3MEPUTENbHbIE NpUOOPHl HUCMONB3YIOTCA JUIIb KaK JaTYUKd HU3MEPEHUS
du3nuecknX BENTWYWH. 3aMMCH MOKa3aHUN MPSIMBIX U3MEPEHUN B ATOM ClIydae He
TpedyeTcs.

- IOHUMATh POJIb IKCIEPUMEHTA B MOJYYEHUU HayYHOU MH(OpMaLINH;

- OPOBOJUTH MpPSIMbIE H3MEPEHUs (PU3MUECKUX BEJIWYUH: BPEMS, PaCCTOSHHUE,
Macca Tena, 00beM, cuia, TeMIlepaTypa, aTMOC(EpHOE AaBJIEHUE, BIAXKHOCTH
BO3/lyXa, HAMNpsDKEHUWEe, CUJla TOKa, pagualuoHHbIA (OH (C HMCHOJIB30BAHHEM



J03UMETpa); MpH HTOM BbIOMpPATh ONTUMAJBHBIA CHOCOO H3MEpPEHUs W
HCII0JIB30BATh IIPOCTEUIIINE METOIBI OLIEHKH IOTPELIHOCTEN U3MEPEHUM.
Ilpumeuanue. Jlrobasi ydeOHasi mporpamMma JOJKHA OOECIEUMBATH OBJIAJICHUE
MPSIMBIMUA U3MEPEHUSIMU BCEX MEPEUUCICHHBIX (PM3UUYECKUX BETUYKH.
- TPOBOJUTH  HUCCIEJOBAHHUE  3aBUCUMOCTEM  (DU3UYECKUX  BEJIUYUH C
WCIIOJIb30BaHUEM MPSMBIX M3MEPEHUM: MPU STOM KOHCTPYUPOBATh YCTAHOBKY,
dbuKCUpoBaTh PE3yIbTAThl MOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEJIMYUH B
BUJIe TaOIUIl U rpadUKOB, J€JIaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;
- TPOBOJUTH KOCBEHHBIE H3MEPECHUS (PU3MUYECKUX BEIUYUH: MPU BBITOTHEHUU
U3MEpPEeHU coOupaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIEAYs MNPEII0KEHHOU
WHCTPYKIIUM, BBIYUCIATH 3HAUYCHUE BEIUYMHBI U aHAJIU3UPOBATH TOJYYEHHBIE
Pe3yIAbTATHI C YUETOM 3aJaHHON TOYHOCTH U3MEPEHU;
- aHAJIM3UPOBATh CUTYyAIlUU MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HABATh B
HUX TIPOSIBJICHUE H3YYCHHBIX (U3MYECKUX SBICHUN WM 3aKOHOMEPHOCTEH H
MPUMEHATH UMEIOIIHNECS 3HAHUS JJIs1 UX OOBICHCHUS,
- IOHUMATh MPUHIUIBI JCHCTBUSI MAIIMH, MPUOOPOB U TEXHUUYECKUX YCTPOWCTB,
yCJIOBHS UX 0€30MaCHOTO UCTIOJb30BAHUS B TTIOBCETHEBHOM KU3HU;
- UCIIOJIb30BaTh TIPU BBIMOJHCHUH YYEOHBIX 3a7a4 HAYYHO-TIOMYJISIPHYIO
auTepaTypy O (U3WYECKUX SBJICHUSX, CIPABOYHBIE MaTepHalbl, PECYpPCHI
HNuTepHer.
Boinycknuxk noayuum 603mMo0x3cHOCIb HAYUUMbCA:
- OCO3HaBaTh IIEHHOCTb HAYYHBIX HCCJEJOBAaHUN, POJb (PU3MKK B pacHIMpEHUU
npesicTaBieHni 00 OKPY>KaoIleM MHUPE U €€ BKIIAJ] B yIyUllIeHWEe KaueCTBa KU3HH,
- HCMOJb30BaTh MPUEMBbl MOCTPOCHUS (PUINYECKUX MOJENel, TIOUCKa W
(bOpMyIHPOBKH JA0KA3aTEIbCTB BBIBUHYTHIX THIIOTE3 U TEOPETHUECKUX BBIBOJIOB
Ha OCHOBE AMITUPUYECKH YCTAHOBIIEHHBIX (DAKTOB;
- CpaBHUBATh TOYHOCTh H3MEpEHUs (UIUYECKUX BEIMYUH TI0 BEIUYUHE HX
OTHOCUTEIHHOM MOTPEUTHOCTH MPHU MPOBEICHUH MPSMBIX U3MEPECHHUI;
- CaMOCTOSITEIbHO TPOBOJUTH KOCBEHHBIE W3MEPEHUS M  HUCCIECIOBAHUS
(¢u3nUecKnX BEIMYUH C HCIOJIB30BAHUEM PAa3IUYHBIX CIIOCOOOB HM3MEpPEHUs
(bU3UYECKUX BEIMYHMH, BBIOUpATh CPEICTBA M3MEPCHHS C YYETOM HEOOXOIMMOM
TOYHOCTH W3MEPEHM, 00OCHOBBIBATH BHIOOp CIOCO0A M3MEPEHHUs, aIeKBATHOTO
MOCTaBJICHHOW 3aJaye, MPOBOJUTH OLEHKY JIOCTOBEPHOCTH IOJYYEHHBIX
pPE3YIbTATOB;
- BOCIIpUHUMATh UHGOPMAINIO (HU3UIECKOTO COJEPKAHUSI B HAYUHO-TIOMYJISPHOM
JUTEpaType U CPEICTBaX MAaccoBOW WHGOPMAIMKM, KPUTUYECKH OIICHUBATH
MOJIYYCHHYIO MH(OpMAINIO, aHATU3UPYS €€ COACpKAHUE U TaHHBIE 00 UCTOYHUKE
uHbopMaImy;
- co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS O (U3HMUECKUX
SBJIICHUSX Ha OCHOBE HECKOJBKHUX HWCTOYHHKOB WH(MOPMAIMH, COMPOBOXKIATH
BBICTYIUJICHUE TIPE3EHTAIlUCH, YUUTHIBAs OCOOCHHOCTH ayIUTOPUHA CBEPCTHUKOB.
Mexanuueckue asnenusn. Boinycknuk nayuumcesn:
- pacmo3HaBaTh MEXAaHUYECKHUE SIBICHUA U OOBICHATh HAa OCHOBE HMEIOIINXCS
3HAHUM OCHOBHBIC CBOMCTBA WJIM YCJIOBUSI MPOTEKAHHUS JTUX SBICHUU:
PAaBHOMEpPHOE M HEPABHOMEPHOE JIBM)KEHUE, PABHOMEPHOE W PAaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE  JIBUXKEHHUE, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHXKCHHS,
CBOOO/IHOE TaJICHUE TEJ, PaBHOMEPHOE IBUKEHHE [0 OKPYKHOCTH, HWHEPLUS,
B3aMMOJICHCTBUE TEJ, PEAKTUBHOE [BW)XXEHHUE, Tepeaada JaBiICHUS TBEPAbIMU



TENaMH, JKUJIKOCTAMU UM Ta3aMu, aTMOC(EpHOE JaBiCHUE, IUIaBaHHE TeT,
paBHOBECHME  TBEPABIX T, HMEIONIMX 3aKPEIUIEHHYI0 OCh  BpAalllCHHS,
KoJebaTeabHOE BUKEHUE, PE30HAHC, BOJIHOBOE JIBMKEHUE (3BYK);
- OINKCHIBAaTh W3YUYCHHBIE CBOMCTBA TE€JI W MEXAHUYECKHE SIBJICHHS, HUCIOIb3YS
(u3nueckre BEIWYUHBI: MYTh, MEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, MEPUO]
oOpalieHusi, Macca Tela, IUJIOTHOCTh BEIIECTBA, cujia (CUja TSIKECTH, CHIIA
yIPYrOCTH, CWJIa TPEHUs), JABICHHUE, HUMIIYJIbC Tejla, KUHETUYECKas SHeprus,
MOTEHIIMAJIbHASL YHEPIUsi, MEXaHuueckas padoTa, MexaHuyeckass MoiHocTb, KII1/I
IIPU COBEPIICHUH PaOOThI C UCIOJIb30BAHUEM MPOCTOr0 MEXaHU3Ma, Cuja TPEHUS,
aMIUIMTYJa, [EpUOJl M 4YacToTa KojeOaHWid, JJIMHA BOJIHBI U CKOPOCTh €€
pacrpoCTpaHeHus; TPU ONHCAHUU MPABUIBLHO TPAKTOBATH (U3UYECKHUN CMBICI
UCIIOJIb3YEMBIX BEJIWYUH, UX OOO3HAUCHHS W EAUHUIIBI MU3MEPCHHS, HAXOJUTh
dbopMynbl, CBS3BIBAIOIIME JaHHYK (DU3WYECKYH0 BEIWYHUHY C JPYTUMH
BEJIMYMHAMH, BBIUUCIISATH 3HAUCHUE (PU3HUYECKON BEITMYUHBI;
- aHAJIM3UPOBATh CBOKCTBA TEJ, MEXAaHUYECKUE SIBIICHUS U MPOLECCHI, UCIIOIb3YS
(u3nueckre 3aKOHbI: 3aKOH COXPAaHEHHUS dHEPIruH, 3aKOH BCEMHPHOTO TATOTEHUS,
NPUHIIMIT CYNIEPIO3UINN CHIT (HaxoxaeHue paBHojencTByromei cuibl), [, 11 u 111
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHHMs UMITyJbca, 3aKoH I'yka, 3akoH Ilackans,
3aKOH Apxumesa; MpU 3TOM Pa3iuvaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA U €r0
MaTEMaTUYECKOE BbIPAKEHUE;
- paziMuath OCHOBHBIC TIPU3HAKM H3YYCHHBIX (DU3UUECKUX  MOJICIICH:
MaTrepuajabHas TOUKa, HHEPLHAIbHAs CUCTEMA OTCUETA;
- pemarb 3aJaud, UCHOJb3ys (pu3nyeckue 3aKOHBI (3aKOH COXPAHEHUS SHEPTHH,
3aKOH BCEMHUPHOI'O TATOTEHWS, NpuHLMI cyneprnodunuu cui, [, II u III 3akoHbI
HeroToHa, 3aKk0H coxpaHeHuss uUMMyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena) u Gopmynsl, cBs3bIBatoMe GU3MUYECKUE BETUUUHBI (ITyTh, CKOPOCTH,
YCKOpPEHHUE, Macca Tesa, IUIOTHOCTh BEIEeCTBa, CHJIA, JABJICHUE, UMITYJIbC Tela,
KUHETUYECKasi DJHEPrus, TMOTEHIMaIbHAas »JHEPrusa, MexaHudeckas paboTa,
MexaHuueckass MolHocTh, KIIJl mpocToro Mexanusma, cuia TPEHUsI CKOJIbKEHUS,
KO3 PHUIIMEHT TPEHHS, aMIUIUTY/a, IEPUOJ] U 9acTOTa KOJIeOaHUH, JyTMHA BOJTHBI U
CKOPOCTb €€ PacIHpOCTPAaHEHHMs): HA OCHOBE aHaJu3a YCJIOBUS 3aJauM 3aIlKCHIBATH
KpaTKO€ YCIOBHUE, BBIACIATh (PU3NYECKHE BEIWYUHBI, 3aKOHBI U (POPMYIIHI,
HEOOXOUMBIE NIl €€ PEIICHUs, NPOBOAUTH PAcUyeThl M OIEHWBATh PEATBHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HUECKON BETUYUHBI.

Buvinycknuk nonyuum 603mo0x3cHOCHIb HAYUUMbCA:
- WCMOJI30BAaTh 3HAHUSA O MEXAHMYECKHUX SIBJICHHUSX B IOBCEIHEBHOW XU3HU JJIS
oOecrieueHus 0€30MacCHOCTH TMpU OOpalieHuu ¢ TprHOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMH, NJISi COXPAHEHUsS 370POBBS M COOIIOCHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUA B OKPYXKAIOWIEW Cpele; NPUBOIUTH MPUMEPHI MPAKTUYECKOTO
WCIIOJIb30BaHUST (DM3UYECKUX 3HAHUA O MEXaHWYECKUX SBICHUSAX U (U3UICCKUX
3aKOHAX; MPUMEPHl HCIOJIb30BaHUSA BO300HOBJISIEMbIX HCTOYHUKOB HHEPTHHU;
JKOJIOTMYECKUX MTOCIEACTBUN UCCIEA0BAHNUS KOCMUYECKOTO IPOCTPAHCTB;
- pa3nuyaTh rpaHUllbl IPUMEHUMOCTH (U3UUYECKUX 3aKOHOB, MTOHUMATh BCEOOIIHIA
XxapakTtep (QyHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUS MEXaHMYECKOU
SHEPIruM, 3aKOH COXPAaHEHUsS HMIYJIbCa, 3aKOH BCEMHUPHOrO TITOTEHUS) U
OTPAaHUYEHHOCTh MCMOJIb30BAaHMSI YACTHBIX 3aKOHOB (3akoH ['yka, Apxumena u

ap.);



- HaXOJUTh aJICKBAaTHYIO MPEIJI0KEHHOMN 3a/laue (PU3NYECKYI0 MOJIEIb, pa3peliaTh
npoOJjieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUM MO MEXAaHUKE C HCIOJIb30BAHHEM
MaTeMaTH4eCKOro amnmnaparta, Tak U Mpy MOMOIIU METOJ0B OLICHKHU.

Tennoevie agnenusn. Boinycknuk nayuumcs:
- pacro3HaBaTh TEIUIOBBIC SIBJICHUS U OOBICHATH Ha 0a3e MMEIONIUXCS 3HAHUM
OCHOBHBIE CBOMCTBa WJIM YCJIOBHUS MPOTEKAHUS OTUX sABJICHUM: auddysus,
M3MEHEeHHEe 00beMa Tell MPU HarpeBaHUM (OXJIaKACHUH), OOJbIIAs CKUMAEMOCTh
razoB, mMajasi C)KUMAaeMOCTh XKUJKOCTEH W TBEPIBIX TeJ; TEIJIOBOE PaBHOBECHE,
WCIIapeHHue, KOHJEHCAIMs, IUIaBJICHUe, KPUCTAJUIM3alMs, KHUIIEHUE, BIAXKHOCTh
BO3/lyXa, pa3lIUYHbIE CIOCOOBI Terulonepeaaun (TeIIONPOBOAHOCTh, KOHBEKIIHS,
U3JIy4eHUE), arperaTHble COCTOSIHUSI BEIIECTBA, IIOTJIOIMICHUE DJHEPTUM MpHU
UCTIAPEHUU >KUJIKOCTH U BBIJCJICHHE €€ TPH KOHJEHCAIMH Tapa, 3aBUCHUMOCTD
TEMIIepaTypPhl KUTICHUSI OT JIABJICHUSI;
- ONKCHIBAaTh W3YyUYCHHBIC CBOWCTBA TE€JA W TEIUIOBHIC SIBJICHUS, HCIOIB3YS
dbu3nYecKkue  BENIMYMHBI:  KOJMYECTBO  TEIUIOTHI, BHYTPEHHSSI  DHEPrus,
TEeMIepaTypa, yJejabHas TEeIJIOEMKOCTh BEIECTBA, yiAelibHas TEIioTa IUIaBJICHHUS,
ylenbHas TEeIUIoTa NapooOpa3oBaHMs, YJIelbHas TEIJIOTa CropaHus TOIUIMBA,
KOO PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENs, TMPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PUBMYECKUM CMBICT HCMOJIB3YyeMbIX BEIWYUH, HUX
0003Ha4YCHUS Y €IUHUIIBI U3MEPEHUS, HAXOIUTh (DOPMYIIBI, CBSI3BIBAIOIIUE JAHHYIO
bU3UYEeCKyl0 BEIUYMHY C JPYTMMH BEJIMYMHAMH, BBIYUCIISATH 3HAYCHUE
(buznuecKoi BETUYHHBL;
- pa3iuyaTh OCHOBHBIE MPU3HAKU H3YYEHHBIX (PU3MYECKUX MOjENeld CTPOCHHUS
ra3oB, )KHJIKOCTEU U TBEP/ABIX TEI;
- MPUBOAUTH MPHUMEPHI MPAKTUYECKOTO HCIONb30BAaHUS (PU3UYECKUX 3HAHHUM O
TEIUIOBBIX SIBJICHUSX;
- pemiaTh 3a/1a4u, UCTIOJIb3Ysl 3aKOH COXPAaHEHUS SHEPTHH B TEIUIOBBIX MpoIleccax U
dbopMynbl, CBs3bIBarONIMEe (U3MUECKHE BEIMYMUHBI (KOJMYECTBO  TETUIOTHI,
TEMIIepaTypa, yJeabHas TEeIJIOEMKOCTh BEIECTBA, y/AeNbHAas TEIUIOTa TUIABIICHHUS,
ylenbHas TEIUIoTa MapooOpa3oBaHMs, YIeNbHAas TEIJIOTa CropaHus TOIUIMBA,
K03 (UIIMEHT TOJE3HOTO NEeWCTBHS TEIIOBOIO JBHUTATelisl): Ha OCHOBE aHalu3a
YCIIOBUSA 3aJ]a4Ml 3alMCHIBATh KPATKOE YCIOBHE, BBIICTSATh (PU3HUECKUE BETUIMHBI,
3aKOHBI M (POpPMYIBI, HEOOXOIUMMBIE IJIsi €€ PEIICHHs, TMPOBOAUTH PACUYETHl H
OIICHMBATh PEATLHOCTH MOJYUYEHHOTO 3HAYCHHS (PU3HMUECKON BETUINHBI,
- aHANIM3UPOBATh CBOICTBA TEJ, TEIJIOBBIE SIBICHUS WU MPOLECCHI, HCIOIb3YS
OCHOBHBIE€ MOJIO)KEHUS aTOMHO-MOJIEKYISIPHOTO YYE€HHSI O CTPOEHUHU BEIECTBA U
3aKOH COXPaHEHUS YHEPTHH.

BoinyckHuk noayuum 603mM0MiCHOCHb HAYUUMbCA:
- HCHOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSX B IOBCEIHEBHOW XKU3HU MJIS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMH, JJIsI COXPAHEHUS 30POBbSI U COOJIIOJICHUSI HOPM 3KOJIOTMYECKOT0
MOBEJICHUSI B OKpYXKAlollled cpele; TMPUBOJUTH MPUMEPHI HKOJIOTHMUYECKUX
MOCJHEACTBUIA pabOThl JIBUTaTeliel BHYTPEHHErO0 CropaHus, TEIUIOBBIX U
TUAPOIIIEKTPOCTAHIUN;
- paznuyaTh rpaHUllbl IPUMEHUMOCTU (QU3UYECKUX 3aKOHOB, IOHUMATh BCEOOIINI
XapakTep QpyHIaMeHTaIbHbIX (PU3NYECKUX 3aKOHOB (3aKOH COXPAHEHMS SHEPTUU B
TEIJIOBBIX MPOLIecCcaX) U OTPAaHUUYCHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



- HaXOJUTh aJICKBaTHYIO MPEJIOKEHHON 3aaue (PU3NUECKYI0 MOJIEIb, pa3peliaTh
npoOjieMy KakK Ha OCHOBE HUMEIOIIMXCS 3HAHUW O TEIUIOBBIX SIBJICHUAX C
WCMOJIb30BAHUEM MATEMaTUYECKOIro ammnapara, TaKk W IMPU MNOMOIIM METOJ0B
OLICHKH.

Inekmpuueckue u MacHUmMHbsle A61eHUA. Boinycknuk nayuumcs:
- pacmo3HaBaTh AJEKTPOMATHUTHBIC SIBICHUS U OOBACHITH HA OCHOBE UMEIOIIUXCS
3HaHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBUS TMPOTEKAHUS OTHUX SIBICHUM:
AJIEKTPU3ALUS TEJ, B3aUMOACHCTBUE 3aPSII0B, JICKTPUUECKUNA TOK U €0 JIEHCTBUSA
(TemoBoe, XHUMHYECKOE, MarHuTHOE), B3aHMOJICHCTBHEC Mar"HuToB,
3JIEKTPOMAarHUTHAS] MHIYKIUS, J€HCTBUE MATHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM
Y Ha JBIXKYIIYIOCA 3apsSOKEHHYIO YacTHUIly, JNEHCTBUE JJIEKTPUUECKOrO MOJIsl Ha
3apsIKECHHYIO YacTUILy, AIEKTPOMAarHUTHbBIC BOJIHEI, NPSIMOJIMHEHHOE
pacnpoCTpaHEHUE CBETA, OTPAKEHUE U MPEJIOMIICHUE CBETA, TUCTIEPCUS CBETA;
- COCTaBJISITh CXEMbl OJJIEKTPUYECKHX LENed C TMOCIeNOBaTEIbHBIM U
napajuieIbHbIM COEJMHEHUEM DJIEMEHTOB, pa3juyas YCJIOBHBbIE 0003HAYCHUS
AJIEMEHTOB DJJICKTPUYECKUX Ilened (MCTOYHMK TOKa, KIIKY, PE3UCTOp, PEocTar,
JIAMIIOYKa, aMIIEPMETP, BOJIBTMETP);
- UCIIOJIB30BaTh ONTHUYECKUE CXEMBbI JJISI MMOCTPOCHUS H300PKEHUN B IUIOCKOM
3epkajie ¥ coOuparoIieit JTMH3E;
- OINMCHIBATh U3YUYECHHBIE CBOMCTBA TEJ U DJICKTPOMATHUTHBIC SIBJICHMUS, UCIIOIB3YSI
dbu3uYecKkue BETUYWHBI: DIICKTPUYECKUM 3apsij, Cujla TOKa, JJICKTPUUYECKOe
HamnpsOKEHUE,  DIIEKTPUYECKOE  COINPOTHUBIICHUE, YACIBHOE  CONPOTUBIICHUE
BEIeCTBa, pab0Ta AIEKTPUUYECKOTO TMOJIsI, MOITHOCTh TOKa, JOKYCHOE PAaCCTOSTHUE
Y ONTHUYECKas CWia JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JINHA BOJIHBI U
JacToTa CBETa; IMPU OINHUCAHMM BEPHO TPAKTOBATh (PUBHMUECKUM CMBICI
UCIIOJIB3YEMBIX BEJIWYMH, UX O00O03HAYEHUs] M CJAWHUIIBI M3MEPEHMs; HAXOIUTh
dbopMysbl, CBS3BIBAIOIIME JAHHYK (PU3MUECKYI0 BEIMYUHY C JPYTUMH
BEJIMUMHAMU;
- AQHAJIM3UPOBATH CBOMCTBA TEJ, HJIECKTPOMATrHUTHBIC SBJICHUS W MPOLECCHI,
UCIIONB3Ysl (U3WYECKHE 3aKOHBI: 3aKOH COXPaHEHHUs OJJICKTPUUYECKOro 3apsja,
3akoH Oma Il ydacTka 1enu, 3akoH JDxoyns - JIeHna, 3aKkoH IpsSIMOJIMHEHHOT0
pacnpoCTpaHEHHs CBETA, 3aKOH OTPAKECHUSI CBETA, 3aKOH MPEJIOMJICHHS CBETA; MIPH
3TOM pa3audaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M €ro MaTeMaTHYEeCKOe
BBIPKECHHUE;
- TIPUBOAUTH MPHUMEPHI MPAKTUUCCKOTO HCIIOIb30BaHUS (PU3MYECKUX 3HAHUK 00
BJICKTPOMATHUTHBIX SIBICHUSX;
- pemaTh 3aJa4d, UCIOJIB3Ys (U3UIECKHE 3aKOHBI (3akoH OMa JJis ydacTKa I,
3akoH Jlxoyns - JleHna, 3aKOH NMPSMOJIMHENHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOH
OTPaXCHHSI CBETA, 3aKOH TMPEIOMIICHUS CBeTa) W (OPMYJIbI, CBSI3BIBAIOIINC
bu3uYecKre BETUYMHBI (CHiIa TOKA, DJICKTPUYECKOE HAMPSIKCHHUE, DJICKTPHICCKOS
CONPOTHUBIICHUE, YJACIHHOE COMPOTHUBIICHHE BEIIECTBA, padOTa 3JIEKTPUYECKOTO
MoJIsl, MOITHOCTh TOKa, (DOKYCHOE pACCTOSHHE M ONTHYECKas CHJIa JIMH3HI,
CKOPOCTh DJICKTPOMarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBeTa, (POPMYJIbI
pacdyera  JJICKTPUYECKOrO  COMPOTHBIICHUS  NPU  MOCJIEAOBATEIBHOM U
MapaajiebHOM COCIMHEHWH MPOBOJHHUKOB): HAa OCHOBE aHalW3a YCJIOBHUS 3aJlaud
3alMChIBaTh KPAaTKOE YCIOBHE, BBIICHATh (U3WUECKHE BEIWYUHBI, 3aKOHBI H
dbopMynbl, HEOOXOAMMBIE MJISI €€ PEIIeHUs, MPOBOJAUTH PacueThl M OICHUBATH
PEaTbHOCTD MOJYUYEHHOTO 3HaYeHUs (PU3UIECKOU BEJTMUUHBI.



Boinycknuk noayuum 603mMo0xicHOCHb HAYUUMbCA:
- UCTIOJIK30BaTh 3HAHUSA 00 3JIEKTPOMArHUTHBIX SIBJICHHUSIX B MOBCEAHEBHOMN JKU3HH
Uit obecnieueHnsi 0e30MacHOCTU NpHU 0OpalIeHUH ¢ MPUOOpPaMU M TEXHHUYECKUMU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS M COOJIOACHHUS HOPM IKOJIOTUYECKOTO
MOBEEHUSI B  OKpYyXKalomed cpeae; NPUBOAUTH  HPUMEPHI  BIHSHHS
AIIEKTPOMATrHUTHBIX U3ITYYCHUH Ha KUBBIE OPTaHU3MBI;
- pa3nu4aTh TPaHMIIBI IPUMEHUMOCTH (DU3UUECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA
xapakTep (yHZaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHHs JJICKTPHUIECKOTO
3apsifa) ¥ OTPaHHMUYEHHOCTh MCIIOJIb30BAHMS YAaCTHBIX 3aKOHOB (3akoH Oma st
y4JacTKa IenH, 3aKoH JIkoyis - Jlenna);
- HCIIONIb30BaTh TMPHEMBI TOCTPOSHUS (PHU3MUECKHX MOJeNeld, TMoucKa W
(GOpPMYITUPOBKH JTOKA3aTEIBCTB BBIIBUHYTBIX THIIOTE3 U TEOPETUYECCKUX BHIBOJIOB
Ha OCHOBE SMITMPHUYECKH YCTAHOBJICHHBIX (DAKTOB;
- HAXO/JWTh A/ICKBATHYIO MPEIJIOKEHHON 3a1aue (PU3HMUECKYI0 MOJEIb, pa3pemiaTh
npobsieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUH 00 AIEKTPOMATHUTHBIX SIBICHUSX C
UCTIOJh30BAaHMEM MAaTEMaTHUECKOTO ammapaTa, TaK W MpH MOMOIIM METOJOB
OIICHKH.

Keanmoeuvle asnenusn. Boinycknuk nayuumcs:
- pacro3HaBaTh KBAHTOBHIC SIBIICHUSI M OOBSCHATH HA OCHOBE MMECIOIIUXCS 3HAHHUNA
OCHOBHBIC CBOWCTBAa WJIM YCJOBHS NMPOTEKAHUS ITHX SBJICHUN: €CTECTBEHHAs U
MCKYCCTBEHHAsI PaJIn0-aKTHBHOCTh, O -, J - U Y - HW3JIy4YCHHS, BO3HUKHOBCHUE
JUHENYATOro CIEeKTpa U3TYYeHHS aTOMa;
- OMKCHIBATh U3YUYCHHBIC KBAHTOBBIE SIBJICHUS, UCTIOIB3YS (PU3NYECKUE BETUUHHBI:
MacCOBO€ YHCIIO, 3apsAJI0BOE YUCIIO, MepUO]] MoTypacnana, 3Heprusi GOTOHOB; IpU
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIB3YEMBIX BEITUYMH,
ux OOO3HAaYeHUsT M EJUHHUIIBI HU3MEPEHHs; HAXOIUTh (HOPMYIbI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIUYHMHY C IPYTMMU BEIMYMHAMU, BBHIYHCIATH 3HAYCHHUE
(br3UIeCKON BEJIMYNHBIL;
- AHAJIM3UPOBATh KBAHTOBBIC SBIICHUSA, HCIOJIB3YS (PHU3NYECKHE 3aKOHBI H
MOCTYJAThl: 3aKOH COXPAHEHMsI DHEPTUHU, 3aKOH COXPAHCHHS AIIEKTPHUECKOTrO
3apsfia, 3aKOH COXPAHEHHUsS MAacCOBOTO YHCIIA, 3aKOHOMEPHOCTH U3IyYEHUS H
MOTJIONICHHUsT CBETa aTOMOM, IPU 3TOM pa3inyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U €r0 MaTeMaTU4eCKOe BhIpaKEHHE,
- pa3iauyaTh OCHOBHBIE MpPHU3HAKM IUIAHETApHOM MOJENM aToMa, HYKJIOHHOM
MOJI€JIN aTOMHOTO S/pa;
- MIPUBOJUTH MPUMEPHI MPOSBICHUS B MPUPOJE U MPAKTUYECKOTO HMCIIOJIb30BAHUS
PaZOaKTUBHOCTH, SJICPHBIX U TEPMOSIEPHBIX pEaKklnuii, CIEKTPaIbHOI'O aHAIN3A.

BoinyckHuk noayuum 603mM0MiCHOCHb HAYUUMbCA:
- UCIIONb30BaTh MOJYyYCHHbIC 3HAHUS B MOBCETHEBHOW KU3HHU IPU OOpPALICHUH C
npudopaMu U TEXHHYECKHMMH YCTPOMCTBAMHU (CUETYMK HOHU3UPYIOLIUMX YaCTHII,
JIO3UMETp), AJII COXPAaHEHHUS 370pOBbS M COOJIOACHHUS HOPM HKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;
- COOTHOCHUTH YHEPIHIO CBSI3U ATOMHBIX Si7Iep € A€PEKTOM MacChl,
- TPUBOIUTH TPUMEPHI BIUSHUS PATUOAKTUBHBIX W3JIYYCHUH Ha IKHUBBIC
OpPTraHU3MBbl; MOHUMATh MPUHIUI JACHCTBUS JO3UMETPa M Pa3indarh YCJIOBHUS €T0
MCIIOJIb30BaHUS;
Inemenmul acmponomuu. Boinycknuk nayuumcea: yxaspiBaTh Ha3BaHUS TUIAHET
ConHEeYHOH CHUCTEeMBI; pa3IudaTh OCHOBHBIE MTPU3HAKU CYTOUYHOTO BpPAICHHS



3Be3HOro Heba, neukenus JIlynol, CoHLa U MIaHET
2.Conep:xxanue y4eOHOI 0o npeamera, Kypca

7 kJj1ace
No Paznensr | Conepxxanue Jlabopatoprre
n/m paboThI
1 ®usuka - Hayka o npupone. Gusnueckue | 1.  Onpenenenue
sBiicHUA. @PU3NYECKUE CBOMCTBA TEIN. | LIEHBI JIeJICHUs
= HaGmonenne u omnucanue (¢GU3MYECKUX | UBMEPUTEITBHOTO
N SIBJICHUIA. dusnyeckue BEJIMYUHBI. | Ipubopa.
o N3mepenus buznyecKnx BEJIMYMH:
E JUTUHBI, BPEMEHHU, TeMIEPaTyphI.
2 ®dusnueckue npubopel. MexayHapoaHas
aa) cucrema €JIMHMUII. TouHOCTB u
MOrPEIIHOCTh U3MepeHuil. Pusnka u
TEXHUKA.
2 ° Ctpoenue BEIIECTBA. OnbiThl, | 2. OnpexneneHue
= & |/I0KasblBAIOLME  ATOMHOE CTPOCHHUE | pa3MEPOB  MaJIbIX
T o | BellecTBa. TeminoBoe IBHKCHHE aTOMOB H | TEIL.
§ g | MOJeEKyIL. BpoyHoBckoe JBUYKEHHUE.
o § Hubdy3us B rasax, KUAKOCTAX M
E 5 | TBepABIX Tenax. B3aumozeiicTBre 4acTHIl
= 2 | BelecTBa. ArperaTHble COCTOSIHUS
& £ |BemectBa. Mojenu CTPOCHHUs TBEPIBIX
£ 5 |rtenm, xuukoctedl u rasoB. OObACHEHHUE
é § CBOMCTB ra30B, KUJIKOCTEH U TBEPJBIX TEJ
= °© |Ha OCHOBE MOICKYIAPHO-KMHETHICCKUX
IPEACTABICHU.
3 Mexanuyeckoe aBMkeHHE. Tpaekropus. | 3. N3mepenne
[Iyte. PaBHOMEpHOE W HEPABHOMEPHOE | MACChl TeJla Ha
JBH)KEHUE. CkopocCTb. ['paduiku | ppruakHBIX BEcax.
3aBUCUMOCTH IIyTH U MOJYJSI CKOPOCTH OT | 4. N3mepenne
— BPEMEHU JBUKECHUSL. Nuepuus. | oObema Tena.
g HNueptHocTh Ten. BzaumoneiictBue Tein. | 5.  OnpeneneHue
2 Macca Ttena. M3mepenue maccel Tena. | INIOTHOCTH
?;z; [InotHocTh  BemectBa. Cuma. Cuia | TBepIoro tena.
= | TAKECTH. Cuna ynpyroctu. 3akoH ['yka. | 6. I'pamyupoBanue
2~ | Bec tena. CBa3b MEXIy CHUIION TSKECTH M | IIPYXKUHEI u
§ Maccou Tena. W3MEPEHUE CHJI
g Cuna Ts%KecTH Ha JPYrux IUIaHETax. | JMHAMOMETPOM.
Junamomerp. CrnoxxeHue nByX CHIL, | 7. N3mepenne
HalpaBJI€HHBIX 1O OJHOW  TMPSIMOW. | CWIbl TPEHUSA C
PaBHopeiicTByromas nByx cwi. CHiia | TOMOIIBIO
TpeHusi. dusnueckas npupoga HEOECHBIX | TUHAMOMETPA.
Tes1 COJIHEYHON CHCTEMBI.




4 JaBnenue. JlaBnenwe TBepablx Teil. | 8.  OnpenencHue
) JaBnenue raza. OObsICHEHHE MaBJICHUS | BHITAJKUBAIOIICH
§ 2 rasa Ha OCHOBE MOJIEKYIAPHO- | CHIIb, )

% 9 KMHETUYECKUX mnpeacrabieHuil. [lepenaya | nefictByromeil Ha
g ; | laBNIeHHs Ta3aMu M KHJKOCTAMM. 3aKoH | MOTPYKEHHOE B
R I [Tackans.  CooOmiarommuecss  COCYABL. | )KUJIKOCTh TeEJIO.
S = o | ATMocdepHOe JIaBJICHHE. Metonn! | 9. Brisicuenue
% % u3MepeHuss  atMochepHoro JaBJICHHUA. YCJIOBUH TMJIaBaHUS
= § Bbapomerp, MaHOMETD, MOPIIHEBOM | TEa B AKUJKOCTH.
at KUJIKOCTHBIA HAacoc. 3akoH Apxumena.
VYcnoBus TIJIaBaHUs Tell.
Bo3nyxonnaBanue.
5 ) Mexanuueckass ~ pabora. MorsocTts. | 10. Brrsicuenue
:H';A [IpocTeie MexaHu3Mbl. MOMEHT CHIIBL. | YCIOBUS
= 5: VYcinoBusi paBHOBECHS pbluara. «30JI0TOE | paBHOBECHUS
g: paBUJIO» MEXaHWKU. Buael paBHOBecHs. | ppluara.
= 3 Koadppumment  momesnoro  pgedictus | 11. Onpenenenue
= % (KI1JT). Dwueprus. Ilorenumanshas wu | KITJ npu
é C% KUHETUYeCKast 2Heprus. lIpeBpaineHue | moareme Tena 1o
g SHEPIUH. HAKJIOHHOU
TIJIOCKOCTH.
Wroropas koHTponbHas padota (1 u)
8 kiacc
1. TemoBoe JIBUYKEHUE. Tenmosoe | 1. CpaBHeHMe
paBHOBecue. Temmneparypa. BHyTpeHHss | KOJIMUECTB
sHeprua. PabGora wu Temsonepenaya. | TEIIOTHI npu
TermonpoBOJHOCTS. KonBekmus. | cMeIMBaHUHA BOJIBI
Nznyuenue. KonunuectBo TEIUIOTHI. | pa3HOU
VY nenbHas TEIIOEMKOCTb. Pacuer | Temniepatypsi.
s KOJIMYECTBA TEIIOTHI MPH TEIIOOOMEHeE. | 2. N3mepenue
g 3aKOH COXpaHEHHUs] U MPEBpALICHUS | yIEIbHOU
Q SHEPIMM B MEXAaHMYECKUX M TEIUIOBBIX | TEIJIOEMKOCTHU
= npoueccax. [lnaBinenue u oTBepAEBaHUE | TBEPAOTO TeEA.
= KPUCTAIUTUYECKUX TeJN. Y IeJpHas Terora | 3. N3mepenue
2 miaBieHusa. McnapeHue W KOHAEHCALHUA. | BIAXKHOCTHU
; Kunenune. Baxxnocts Bo3nyxa. BO31yXa.
é
=
=

VnenpHas TemiuoTa nmapooOpa3oBaHUS.
OObsicCHEeHHE W3MEHEHHUs  arperaTHoro
COCTOSIHMSI ~ BEHIECTBA  HA  OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX

IIPEACTABICHUN. [IpeoOpa3zoBanue
PHEPTMM B TEIUIOBBIX  MallIMHAaX.
Jlguratenbr ~ BHYTPEHHETO  CrOpaHUS.
[TapoBas Typ6una. KIIJ[ TemioBoro
NBUTATENSL. DKOJOTMYECKUE MPOOIEMBI

HCITIOJb30BaHUA TCIIJIOBBIX MAIIKWH.




I'na3 KakK ONTUYECKAs
Onrtuueckue npudopsl.

CHUCTEMA.

DneKTpu3aus Teq. JBa pona | 4. CoOopka
BJIEKTPUYECKUX 3apANIOB. | DJIIEKTPUYECKON
BzaumopnencrBue  3apsOKEHHBIX  TeJL. | HENU M U3MEpPEHUE
[IpoBOoHMKH, JTUBJIEKTPUKH U | CWIbl TOKa B €€
HOJIYIIPOBOAHUKH. DJIEKTPUUYECKOE IIOJIE. | PA3IMYHBIX
3aKOH  COXpaHEHMsS  DJIEKTPUYECKOTO | yJacTKax.
3apsaga.  JleauMocTh  BIEKTPUYECKOro | 3. N3mepenne
- 3apsga. OnekTpoH. CTpoeHHe aroma. | HampsDKEHUsT  Ha
A DneKTpudecKuid Tok. /lericTBue pa3IuYHBIX
: ANEKTPUYECKOTO TOJISI HA AIEKTPUUYECKHE | yUaCTKaX
= 3apsbl. Hctounuku TOKA. | AJEKTPUUYECKOU
g Onektpuueckas  uenb. Cuna  TOKa. | UENH.
& DIEKTPUUECKOE HarnpspkeHue. | 6. PerynupoBaHue
< DIEKTPUYECKOE CONPOTHUBIICHUE. 3aKOH | CHJIBI TOKa
§ Oma TUIS ydacTka LEMH. | pEOCTaTOM.
= [locnenoBarenbHOE W mapajuielibHOE | 7. N3mepenne
£ COeIMHEHNE TMPOBOAHUKOB. PaboTa U | COMpOTUBIICHUS
é MOIIHOCTh 3JIEKTPUYECKOrO TOKAa. 3aKOH | IPOBOJHUKA  TpHU
™ [xoyna - Jlenua. Konnencarop. [lpaBuna | momomu
6e3omacHOCTH npu pabore C | amnepmerpa u
ANEKTpOnpudOpamu. BOJIbTMETpA.
8. N3mepenne
MOIITHOCTH U
paboThl TOKa B
AJIEKTPUUECKOMN
JaMIIe.
Oneir  Opcrena. MarautHoe  mosne. | 9. Co6opka
o MaruutHoe  moje ~ OpSAMOro  TOKa. | AJIEKTpOMarHuTta M
é? MarHutHOe 10J€ KaTylIKH C TOKOM. | UCIIBITAHUE ero
E o) IlocTossHuble MaruuTbl. MarHUTHOE IIOJIE | JEUCTBUS.
5 « |HOCTOSHHBIX MarHUTOB. MarautHoe nose | 10. N3y4yenue
§ E 3eMiIn. B3aumonencTtBie  MarHWTOB. | BJIEKTPUYECKOTO
é* % JelicTBue MarduTHOTO T10JIA Ha | IBUTATEIIs
2 % |OpoBOMHUK C TOKOM. OIIEKTPHUYSCKUN | TOCTOSHHOTO TOKa
m JIBUTATEb. (na momenm).
Ucrtounukun  ceta.  IIpamomnuneiinoe | 11. [lonyuenue
- pacnpocTpaHeHue CBETAa. Bunumoe | uzo0paxenus mnpu
= NBWKEeHHE CcBeTWI. OTpakeHue CBeTa. | IOMOIIH JIUH3BI.
%/_\ 3akoH oTpaxkeHus cBera. lliockoe
:jg 3epkaino. Ilpenomienue cBeTa. 3aKoH
E — | mpenomiienus csera. JIuu3pl. POKycHOe
e pacctositHue nuH3bl. OnrThueckas cuia
% auH3bl. M300paXkeHus1, 1aBaeMble JIMH30M.

Nrorosas koHTponbsHas padota (1 u)




9 kJjacce

1.

3aKOHBI B3aMMOACHCTBUS U ABKCHUS Tell (29 )

MarepunaneHas Touka. Cucrema oTcyeTa.

[lepememienue. CxopocTb
MPAMOJIMHENHOTO PaBHOMEPHOI' O
JIBUKCHUS. [IpssmonuaerHOE
PaBHOYCKOPEHHOE JBIKCHHUE
MTHOBEHHAsi  CKOPOCThb,  YCKOpEHHE,
nepemelenue. ['paduku  3aBUCUMOCTH

KMHEMATUYECKUX BEIUYUH OT BPEMEHHU
IpU PaBHOMEPHOM M PAaBHOYCKOPEHHOM
JIBIDKEHUM. OTHOCHUTEIHLHOCTD
MEXaHUYECKOT'O JBHKECHHUS.
['eonienTpryeckas M TeIHOLICHTPUYECKAS
cucteMbl wmupa. VHepuuaibpHas cucteMa
orcyera. 3akoHbl Hbrorona. CsoOomHOE
MajcHue. HesecomocTs. 3aKoH
BCEMHUPHOTo TAroTeHus. Mmmymnbc. 3akoH
COXpaHEHHS  WMIyJibca.  PeakTuBHOE
JBIDKEHUE.

1. MHccnenosanue
PaBHOYCKOPEHHOTO
JIBUKEHUS oe3
HadaJIbHOM
CKOPOCTH.

2. N3mepenue
YCKOPCHHUS
CBOOOHOTO
MaieHHUsL.

MexaHndeckue KoJjicoaHus

¥ BOJIHBL 3BYK (16 1)

Konebarenranoe nBumxenue. KoieOanus
rpy3a Ha  TpYyKUHE. CBoOoiHBIE
koneOanus. KomebatenbHas — cucrema.
MasTHuK. AMIUIMTYJa, TEPUO, YacToTa
kosneOanuii. [IpeBpanieHre sHepruu mnpu
K0JIe0aTeTbHOM JIBIDKEHUH. 3aTyXarol[ue
kosneOanus. BolHyXIeHHbIE KOJeOaHUs.
Pe3onanc. Pacmnpoctpanenue kojebaHuit
B ynpyrux cpenax. llomepeunsle u
IpOJIOJIbHBIE BOJIHBL.  [[TMHA  BOJHBI.
CBs3b JIMHBI BOJIHBI CO CKOpPOCTBIO €€
pacrnpocTpaHeHus u MEpUOAOM
(uactoToil). 3ByKoBble BOJHBI. CKOpPOCTH
3Byka. BpicoTa, TeMOp W TPOMKOCTH

3ByKa. 9X0. 3ByKOBOM PE30HAHC.

3. MUccnenoBanue
3aBUCUMOCTH
nepuosa 51
YaCTOTHI
CBOOOIHBIX
KoJIcOaHui
MasiTHHKa
JUIMHBI €70 HUTH.

OoT




DIeKTpOMarHuTHoe moJie (27 u)

OnHOPOHOE N HEOTHOPOJIHOE MarHUTHOE
nosie. HampaBneHne TOka M HaIpaBJICHUE
JUHUN €ro MarHuTHoro mnojs. IIpasuio
OypaBunka. OOHapyKeHHE€ MarHMUTHOI'O
nons. IIpasuno nesBoul pyku. MHIyknus
MAarHUTHOTO TI0JiA. MAarHuTHBIA MOTOK.
Oneitel - ®apanes. ONEKTpOMarHUTHas
MHAyKOWs. HampaBiieHre MHAYKIHOHHOTO
Toka. [lpaBuno  Jlenuma.  fIBnmenHme
CaMOMHIYKLIHH. IlepemeHHBbIH TOK.
I'enepatop IEPEMEHHOTO TOKaA.
[TpeobpazoBanus SHEPTIUU B
aJIeKTporeHeparopax.  IpaHcdopmartop.
[lepenaya SIEKTPUYECKON SHEPruuM Ha

paccTossHMe. OJIEKTPOMAarHUTHOE IOJIE.
ONEeKTpOMarHuTHble BOJHBL. CKOpPOCTH
pacrpoCTpaHeHus AJIEKTPOMArHUTHBIX
BOJH.  BiusHue  3JIEKTPOMarHUTHBIX
U3JIyYEHUM HAa  JKUBBIE  OPraHU3MBI.
Koneb6arenbupiit  koutyp. I[lomydenue
3JIEKTPOMAarHUTHBIX KoJIeOaHUI.

[IpuHIUIIBI PaAMOCBI3U W TEJICBUJICHUS.
DJIEKTpOMarHuTHas  OpupojJa  CBeTa.
[Ipenomnenue CBETA. IToxazarens
npenomienus. ucnepcus cpeta. llBera
Tel. Tumbl  ONTHYECKUX  CIEKTPOB.
[lornomenue ©  HUCIOyCKaHUE  CBETa
aromaMu. [IponcxoXaeHUE JMHENYaThIX
CIIEKTpPOB.

4. N3yuenne
SIBIICHUS
AIEKTPOMArHUTHO
U UHAYKLHH.

5. HaoGmonenue
CILIOLIHOTO u
JIMHEHYaThIX
CIIEKTPOB
WCITyCKaHMUSI.




CtpoeHue aTroma U aTOMHOTO sijipa (21 )

PannoakTMBHOCTh Kak CBUJIETEIBCTBO
CJIOKHOTO CTpOEHUsi aTromMoB. Adjbpa-,
Oeta- u ramMma-uznydeHus.  ONBITHI

Pesepdbopna. Snepnas Momenbp aroma.
PannoakTuBHBIE TIpeBpalieHUsT aTOMHBIX
saaep.  CoxpaHeHue  3apsAIOBOrO0 U
MaccoBOro  4YuCel  TpH  SANEPHBIX
peaKkusax. DKCIEPUMEHTAIBHBIE METOJIbI
UCCIIEN0BAHUSA YacTHUL. [IpotoHHO-
HEUTpOHHasA MoJenb snpa. Dusndeckui
CMBICJ 3apsAI0BOIO M MAacCOBOI'O YHCEIL.
N3oronsl.  IlpaBuna cMmemeHus i
anba- u OeTa-pacnaja MpU SACPHBIX
peakusaxX. JHEPTHs CBS3U YACTHUIL B SIIPE.
[enenue simep ypana. llenmnas peaxuwms.
SAnepHas 3HepreTuka. OKOJIOTMYECKHE
poOIeMbl paboThI aTOMHBIX
anekTpoctaHuuii. Jloszumerpus. Ilepuon
noyiypacnajga. 3aKkoOH paJuOaKTHBHOIO
pacriana.  BiusHuMe — paaMOaKTUBHBIX
U3JIy4YeHUH Ha  JKUBBIE  OpPraHU3MBI.
Tepmosinepnas  peakuusa. VcTouHuku
sHepru CoiHIa U 3BE3 /L.

6. N3mepenne
€CTECTBEHHOI'O
paraliOHHOTO
(dhoHa TO3UMETPOM.
7. N3yuenne
JeeHUs sqpa
aToMa ypaHa IO
doTorpadpuu
TPEKOB.

8. Ouenka
nepuoja
noJjiypacrnaja
HaxXOIIUXCS B
BO3IyXe
MIPOTYKTOB
pacnazaa
pajoHa.
0. Nzyuenue
TPEKOB
3apsHKEHHBIX
YJaCTHII
TOTOBBIM
dboTorpadusm.

ra3a

I10

Crtpoenue u

IBOJFOLIUS
Bcenennon

(5 o)

CocraB, cTpoeHHME U MPOUCXOXKIECHUE
Conneunoit cucteMsbl. [InaHeTsl u Manble
tena ConHeuHol cuctemsl. CTpoeHue,
u3iydeHue u 3posironusa ConHIa U 3BE31.
Ctpoenue u 3BoJIOIIMS BeenenHo.

Oo0oo0maromiee

MIOBTOPEHHUE
(3 gaca)

Brinonnenue y4eOHBIX 3aJaHu,
TPEOYIOITUX JIEMOHCTpAIUU
KOMIIETCHTHOCTEH, XapaKTEepU3YIOIIUX
€CTECTBEHHO — HAYYHYIO TPAMOTHOCTb.

Pemenne PACUYETHBIX 3ajady,
MPENOJIararnmx HCIIOJIb30BaHUE
dbu3uYecKoil MOACIM W OCHOBAaHHBIX Ha
COJZICp)KAaHUH PA3JIMYHBIX PA3JIEIIOB Kypca

(GU3MKH.

NroroBas koHTponbHas padota (1 u)

IIpoekTHas1 1eATEJIBHOCTH
1. ®uznueckue npudOPHI BOKPYT HAC.

2. ®u3nyecKue SIBJICHUS B XYAOKCCTBCHHBIX ITPOU3BCACHUAX.

3. HoGeneBckue naypearsl B 001aCTH (PU3UKH.
4. EnuHuLBI U3MEPEHUS B PA3HBIX CUCTEMAX.
5. 3apoXKIeHUE U Pa3BUTHE HAYYHBIX B3TJISA0B O CTPOCHHUH BEIIIECTBA.

6. Auddy3us Bokpyr Hac.




7. Y IUBUTENbHBIE CBOMCTBA BOJBI.
8. MHepuus B ®U3HU YEIOBEKA.
9. IImoTHOCTH BewmecTB HA 3emile U ApyTruX IiaHetax COJIHEYHOW CHCTEMBI.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21
22.
23.
24,
25.
26.
217.
28.
29.

30

Cuna B HalIMX pyKax.

Hcnonw3oBanue sneprun CosHIa Ha 3eMIIe.

AMopdHBIe Tea U UX TUIaBJICHUE.

OO6pa3oBaHue POCHI, MHES, CHETA, TOMK/ISA.

KpyroBopoT BobI B mpupo/e.

Bupael Tenonepenaun B 0pupoie U TEXHUKE.

N3meneHne BHYTpEHHEN SHEPTUM TIPU COBEPILICHUH PaOOTHI.
N3roroBieHue 3JeKTpOCKona.

XHUMUYECKOE JEUCTBUE IIEKTPUUECKOTO TOKA U €T0 UCITIOJIb30BAHUS B TEXHUKE.
Hctopust pa3BuTHS 2JIEKTPUUECKOTO OCBEIICHUS.

Ouku, 1aTbHO30PKOCTh U OJU30PYKOCTh.

. Pacuer CKOPOCTHU ABHUIKCHUA TPAHCIIOPTA U TOPMO3HOTO ITYTH.

VYbTpazByk U HHGPa3BYK, UX BIUSHUE HA YEJIOBEKA.

Ponb ynbpTpa3Byka B OMOJIOTHH U MEJTULIUHE.

DNEKTPUYECKUI CI0OCOO0 OYMCTKH BO3/1yXa OT MBUIH.

[IpymMeHeHre MarHUTOB B MEJIULIUHE.

Crioco0bl 5KOHOMHUU AJIEKTPOIHEPTUU.

DKoJornyecKkue npoOIeMbl sIIEPHON SJHEPTETUKHU.

[Tpo6eMbl KOCMUYECKOTO Mycopa.

MupoBble JOCTUKEHHS B OCBOEHUH KOCMHUYECKOTO NMPOCTPAHCTBA.

. Jlyna — crryTHUK 3eMIIH.



3. TemaTnuyeckoe NJIAHMPOBAHHE

7 kJj1ace
o o OCHOBHBIE BHIBI
= ) JEATENLHOCTH OcHoBHBIE
Pazziensl S g TeMEL S E 00ydaromuxcs HaIPaBJICHUS
MpOorpaMMbl = 5 = 5 (Ha ypoBHE BOCIIUTATEIIbHOU
v S YHUBEPCAIbHBIX NesATeIbHOCTH
y4eOHBIX JCHCTBHIN)

1. Brenenue 4 | Beenenue 4 | Habmonath u | [latpuotnuecko
OTHCHIBATH € BOCIIUTaHHE,
buznueckue ACTETUYECKOE
SIBTICHHS. BOCTIMTAHUE,
Y4acTBOBaThH B | IICHHOCTH
o0CyXJIeHU! HAy4YHOTO
SBIICHUSI  TIAJCHHS | MO3HAHUS,
Te1 Ha  3eMJIO. | TPYAOBOE
BrickasbiBaTh BOCIIUTAHUE W
TUTOTE3HI, npodeccruoHaib
TIPEIIOI0KEHUSI. HOE
OnpenensiTe  IEHY | CAMOONpPEIETIEH
JIeIIeHUS KAl | Ke.
npubdopa,

MOTPEIIHOCTD
U3MEpEHUSI.
[IpoBOAUTH
HAOJTIOIEHUS
bU3UIeCKUX
ABJICHUW; HW3MEPATH
buzndeckue
BEJIMYMHBI:
paccTosiHue,
IPOMEXYTOK
BpPEMEHH,

TEMIIEPATYPY.




2. 6 | [lepBoHauanb- HaGmonats u | llennoctu

[lepBoHauamnb- HbI€ CBEJCHUS OOBSACHATH SIBJICHHUE | HAYYHOTO

HBIE CBEICHHUS 0 CTPOCHUH b dy3um. ITO3HAHMS,

O  CTpPOEHHUU BELIECTBA BbINONHATE  ONBITHI | TPYAOBOE

BELIECTBA no OOHApyXEHHUIO | BOCIUTAaHUE U
NENCTBUS CuJ | mpogeccuoHallb
MOJIEKYJISIPHOTO HOE
IPUTSIKEHUS. camMoOIIpeielieH
OOBACHATH ue,
CBOICTBa ra3os, | 9KOJIOTHYECKOE
KUAKOCTEH U | BOCIIUTaHHE.
TBEPABIX TeJl Ha
OCHOBE aTOMHOU
TEOpUU  CTPOCHUS
BEIECTBA.

3. 23 | 1. PaccuntsiBath myTh | LleHHOCTH

Bzaumonericts MexaHnueckoe M CKOpPOCTH Te€ja | HAy4HOI' O

usi Tel JIBUKECHUE Opyd PaBHOMEPHOM | TIO3HAHUS,
MPSAMOJIMHENHOM TPYIOBOE
JIBIDKCHUH. BOCIIUTaHUE |
[IpencraBnsaTs npodeccruoHab
pe3yabTaThl HOE
U3MEPEHUN U | cCaMOOIIpeaeneH
BBIYMCIICHUI B BUJIE | H€,
TaOJIUIl ¥ TPAPUKOB. | FKOJIOTHIECKOE
OnpenensiTe IMyTh, | BOCIUTAHUE.
MIPOWICHHBIN 3a
JTAHHBIN

2. ITnotHOCTH IIPOMEKYTOK

BPEMEHH,
U CKOPOCThb T€Ja MO
rpaduKy
3aBUCHUMOCTH MYTH
PaBHOMEPHOTO

JBU>KEHUS OT
BpeMeHu. M3mepsars
Maccy Tena,
IJIOTHOCTH
BEILIECTBA.
Hccnenosath
3aBUCUMOCTD
YAJIMHEHUS
CTaJIbHOW NPY’KUHBI
OT  NPUIOKECHHOU
cunbl. MccnenoBars
3aBUCUMOCTb  CHJIBI
TPEHHUS CKOJIbKEHHUS




3. Cwisl

11

OT TUIOLIA U
CONPUKOCHOBEHUS
Tell 151 CHJIBI
HOPMAaJIbHOT'O
JIaBJICHUS.

N3mepsaThb CUJIBI
B3aMOJICUCTBUSA
JBYX TEI.

4.  JlaBneHue
TBEPABIX  TEI,
JKUIKOCTEH |
razoB

21

1. laBnenue

14

2. ApxumenoBa
cuiia

OO0O0CHOBEIBATH
0COOEHHOCTH
nepegavyu JaBICHUS
TBEPJBIMU  TEJIAMH,
KUJIKOCTSIMU U
razamMm CBONCTBaMM
U CTPOCHHEM
BEIIECTBa B
Pa3JIMYHBIX
arperaTHbIX
COCTOSTHUSX.
DKCTIEPUMEHTAITBHO
JIOKa3hIBaTh  3aKOH
ITackas.
OO06HapyXHBaTh
CYIIIECTBOBaHUE
aTMOC(EpHOTO
JTaBJICHUS.

Pemarr 3amaunm Ha
pacuér JaBJICHUS
TBEPJIOTO Tela,
cT0j0a KUJKOCTH,
aTMoc(epHOTO
JIaBJICHUS.
N3yuuth
YCTPOUCTBO 151
MPUHIUN  JCUCTBUSA
OapomeTpa-
aHepoua,
MaHOMETpa.
OOBSICHATH
MPUYUHBI TUJTABAHUS
ten. U3mepsaTs cuity
Apxumena.
HccnenoBath
YCIOBUS  TUIaBaHUS
TEel.

Llennoctu
HAyYHOTO
TIO3HAHUS,
TPYIOBOE
BOCIIUTAaHUE W
npodeccruoHatb
HOE
CaMOoOTIpe/IeIICH
ue,
HKOJIOTHYECKOE
BOCITUTaHUE.




5. Pabora wmu |13 | 1. PabGora wu Pemate 3amaum Ha | LlenHoctH
MOIIIHOCTb. MOIITHOCTD pacuér HAay4YHOT'O
DOHeprus MEXaHUYECKOMN MTO3HAHMS,
paboThI U | TPyZIOBOE
MOIITHOCTH. BOCIIMTaHUE U
[TpoBepsTh npodeccruoHanb
OMBITHBIM ~ MYTEM, | HOE
npu KaKOM | CaMOOIIpEIECIICH
COOTHOIIICHUH CUJI U | U€,
UX IUIed  phI¥ar | 9KOJIOTHYECKOe
HaXOIUTCS B | BOCIIMTaHUE.
pPaBHOBECHH.
Onpenenars  KIIJI
HaKJIOHHOM
TUIOCKOCTH.
2. DHeprus [TpuBoauTH
IPUMEPBI TEJ,
o0J1a1aronnx
MMOTEHIIMAILHON U
KUHETUYECKOM
JHEpIrueu;
MpeBpaIlCHUS
SHEPrUU U3 OJIHOTO
BHUJA B APYTOW.
Hrorosas 1 Hrorosas Pemars 3amaun Ha | LleHHOCTH
KOHTPOJIbHAS KOHTPOJIbHAS pacuér Hay4yHOT'O
pabota paboTta MEXaHUYECKOM TTO3HAHMS.
paboThI U
MOIITHOCTH.
[IpoBepsTh
OINBITHBIM  TYTEM,
npu KaKoOM
COOTHOIIICHUM CHUJI U
UX IUJIed  pblyar
HaXOIUTCS B
PaBHOBECHH.
Onpenenste  KIIJ]
HAKJIOHHOM
TJIOCKOCTH.
[TpuBoaUTH
MIpUMEPbI TEII,
00J1a1ar01NX
MOTCHIIMAJILHON |
KHHETHUYECKOM
SHEpruew;
MIpEeBpaICHUS

SHEPTUU U3 OJHOTO
BHJIA B JPYTOM.




8 kiace

1.TermnoBrie
SIBJICHUS

23

1. KoanuectBO
TEIIOTHI

12

2. H3meHeHune
arperaTHbIX
COCTOSIHUM
BEIleCTBa

11

HaGmromaTh
U3MCHCHHUEC
BHYTPEHHEN
SHEPIruun

Tena npu
TEIIonepenaye u
paboTe  BHEIIHHUX
CHIIL.
HccaenoBath
SIBIICHHUE
TEIJI000MeHa
CMENIINBaHUU
XOJIOJHOM u
ropsiueu BOJBI.
Boruucasats
KOJWYECTBO
TETIOTHI U
YACIbHYIO
TEINIOEMKOCTH
BEIIIECTBA
Teruionepeaaye.
N3mepsTh
YAEIbHYIO
TEIIOEMKOCTh
BEIIECTBA.

npu

npu

N3MepsaTh TerioTy
IUTAaBJICHUS JIBJA.
HUccnenoBats
TCIUIOBBIE CBOMCTBA
napaguHa.
HaoOmronats
U3MEHCHUS
BHYTPECHHEN
SHEPIrUU

BOJIBI B PpE3yJbTaTe
HCTIapCHUS.
BreraucasaTs
KOJHUYECTBO
TEIIOTHI B
nporeccax
Terionepenayu npu
ILUIaBJICHUH n
KPUCTaJUTM3AIUH,
HCHapeHUHU u
KOHJICHCAIINH.

LlennocTu
HAay4YHOT'O
TO3HAHMUS,
AKOJIOTHYECKOE
BOCITMTaHUE.




Boruncisate
VACIbHYIO TEIUIOTY
IJIABJICHUS "
napooOpa3oBaHus
BEIIECTBA.
N3mepsars
BJI&JKHOCTh BO3/yXa
0 TOYKE POCHL
OO6cyxath
AKOJIOTUYECKHUE
TIOCJICICTBUS
MPUMEHEHHUS
JIBUTATEJIEN
BHYTPEHHETO
cropasus,
TEIJIOBBIX "
TUPOIIICKTPOCTAHII
5048

3.
DJeKTpuyec-
KUE SIBJICHUS

29

1.
DJIeKTpoCTa-
THKa

2.
DJIeKTprUec-
Kas 1enb

15

HaOnronath
SABJICHUSA
3JIEKTPU3ALUU
npu
CONPUKOCHOBEHUH.
OOBSACHATH SIBJICHUS
AIIEKTPU3ALIUU TET U
B3aUMOJICHCTBUS
AIEKTPUUECKUX
3apsI0B.
HUccnenoBath
EUCTBUA
AIEKTPUYECKOTO
IoJjisi Ha Tena W3
IIPOBOJHUKOB u
JIABJIEKTPUKOB.
Cobupatb U
UCIIBITHIBATh
DIEKTPUYECKYIO
LETIb.

N3mepars CUITY
TOKa B
AJIEKTPUUECKOMN
LETIH. N3mepsars
HaIpPsKEHUE Ha
Y4aCTKE LETH.
N3mepars
ANEKTPUUECKOE
COITPOTHUBIICHUE.

TCJI

[TarproTrdecko
€ BOCIIUTaHHE,
IICHHOCTH
HAy4YHOTO
MO3HAHUS,
TPYIOBOE
BOCIIUTaHUE |
npodeccruoHab
HOE
camMoOIIpeieNieH
ue,
HKOJIOTHYECKOE
BOCITUTAHUE.




3. PabGora wu
MOII{HOCTb
TOKA

Hccnenosath
3aBUCUMOCTb CHJIBI
TOKa B IMPOBOJHUKE
OT HalpsDKEHUSI Ha
€ro KOHIIax.
W3mepsats paboty u
MOIITHOCTb
AIEKTPUUYECKOTO
TOKA.

Beruucnath cuiny
TOKa B

uenu, padoTy u
MOIITHOCTh
AJIEKTPUUYECKOTO
TOKA.

OOBACHATH SBICHUS
HarpeBaHUs
MIPOBOJIHUKOB
AIEKTPUUYECKUM
TOKOM. 3HaTb U
BBHITIOJIHSTH TIPaBHJIa
0e30macHOCTH  TIpH
pabote c
VMCTOYHUKAMU
MIOCTOSIHHOTO TOKA.




4.  Dnektpo-
MarHUTHBIE
SIBJICHUS

DIIEKTPO-
MarHUTHbIE
SIBJICHUS

DKCIEPUMEHTATBHO
U3y4yaThb  SIBJICHUS
MAarHuTHOTO
B3aMMOJICUCTBUS
TEIN. N3yuath
SIBIICHUS
HaMarHW4YWBaHUS
BEIIECTBA.
Hccnenosath
JIeCTBUE
BIIEKTPUYECKOTO
TOKa B  OpsIMOM
MPOBOJHUKE Ha
MAarHUTHYO
CTPEJIKY.
OOHapyXH1BaTh
JICUCTBUE
MarHuTHOTO  MOJIS
Ha TMPOBOJHUK C
TOKOM.
OO6HapyXHUBaTh
MarHUTHOE
B3aNMOJEHCTBUE
TOKOB. N3zyuats
HNPUHIIUIIT

JIECTBUS
AIEKTPOABUTATES.

LlennocTu
HAY4YHOTO
TIO3HAHMS,
TPYAOBOE
BOCIIUTaHUE W
npodeccruoHanb
HOE
CaMOOIPEEIIEH
ue,
HKOJIOTHYECKOE
BOCIIMTaHUE.

5.  CseroBbie
SIBJICHUSA

10

CBeToBBIE
SIBJICHUSA

10

DKCNEPUMEHTAIBHO
U3y4aTh  SIBJICHHC
OTpaXKCHHUS CBETa.
HUccnenosaTh
CBOMCTBA

U300 paKeHUs B
3epkaiie. M3mepsaTs
dboKycHOE
paccTosiHue
cobuparomeit
JTUH3BI.

[Tomyuath
n300paxkeHue C
MTOMOIIIBIO
cobuparomeit
JIUH3BI.
Habmronath
SIBJICHUE
JMCTIEPCUU CBETA.

DCTeTHYECKOoe
BOCITMTaHUE,
LIEHHOCTH
Hay4IHOTO
IMO3HAHUSL.




Htorosas
KOHTPOJIbHAS
pabota

Hrtorosas
KOHTPOJIbHAS
paboTta

BbimoaHsaTh
yuyeOHbIE  3aJjaHusl,
TpeOyronue
JIEMOHCTpalun
KOMIICTCHTHOCTEH,
XapakTePU3YIOIIUX
€CTECTBEHHO -
HAay4YHYIO
rPaMOTHOCTb.

LlennocTu
HAay4YHOT'O
TO3HAHMS.

9 kJj1acce

1. 3aKOHBI
B3aMMOJICHCTB
ust u
JIBHDKCHUS TEN

29

1. OCHOBBI
KUHEMATUKH

13

2. OCHOBBI
JTUHAMUKU

12

PaccuutsiBaTh MyTH
U CKOpPOCTh TIpHU
PaBHOYCKOPEHHOM
JB>KEHUHU TeJa.
Nsmepsth
YCKOPEHUE
CBOOOJIHOTO
naJICHUsI.
OnpenensTh
IIPONJCHHBIA IIyTh U
YCKOpPEHUE
JBWDKEHHUS TeJla I10
rpaduKky
3aBUCUMOCTHU
CKOpPOCTH
PaBHOYCKOPEHHOT'O
MPAMOJIMHENHOTO
JBWDKEHHUSI Tejaa OT
BPEMEHHU.
Beruucisath
YCKOpPEHUE
CHUJIBI,
JICUCTBYIOIIME  Ha
TEJI0, WIM Maccy Ha
OCHOBE BTOPOTO
3akoHa  HproToHa.
DKCIEpUMEHTAIIBHO
HaXOJUTh
PaBHOJICMCTBYIONLY
10 IBYX CHUJI.
Hccnenosath
3aBUCUMOCTb  CHJIBI
TPEHUSI CKOJIbXKEHUS
OT VR (0116010
COIIPUKOCHOBEHUS
Tel u CHJIBI
HOPMAaJIbHOTO
JTaBJICHUA.

Tela,

ITarproTyecko
€ BOCIIUTaHHE,
ACTETUYECKOE
BOCTIMTaHUE,
IICHHOCTH
HAY4YHOTO
TIO3HAHMS,
TPYAOBOE
BOCIIUTAHUE W
npodeccruoHaib
HOE
camooIIpeielieH
ue.




3. Ummynbc

H3mepsats CHJIBI
B3aUMOJICUCTBUSA
JBYX TEI.

NsmepsTh CUILY
BCEMUPHOTO
TATOTEHUS.
IIpuMeHATh  3aKOH
COXpaHEHUs
MMITyJIbCa TS
pacuera
pE3ynbTaTOB
B3aMMOJICUCTBUS
Tell.

2. Mexanunuec-
KHe KoJieOaHus
Y BOJIHBI. 3BYK.

16

1.
Mexaanueckue
BOJTHBI

OOBSACHATH MpoIece
KoJeOaHu
MasTHHKA.
Hccnenosath
3aBUCHUMOCTD
nepuoaa KojaeoaHui
MasTHHUKa OT €ro
JUTUHBI u
aMILTUTYIBI
KOJIeOaHUH.
Beraucnsate  mmHy
BOJIHBI M CKOPOCTH
pacrpoCTpaHCHUS
3BYKOBBIX BOJTH.
Uccnenorath
3aKOHOMEPHOCTH
KoJieOaHul Tpy3a Ha

DCTEeTHYECKOE
BOCITMTaHUE,
LIEHHOCTH
Hay4IHOTO
[IO3HAHHUS,
9KOJIOTHYECKOE
BOCIIMTAaHUE.




2. 9 | mpyxuHe.
Mexanunueckue DKCIEPUMEHTAIIBHO
BOJIHBL. 3BYK. OTPENIEIIATh
TPaHUIBl  YaCTOTHI
CITBITITUMBIX
3BYKOBBIX
KOJIeOaHUH.
3. Dmekrtpo- | 27 | 1. Marnurtnoe | 13 | OkcnepumenTtanbHo | [larpuornuecko
MarHuTHOE noJie u3yyaTh  SIBJICHUS | € BOCIHUTaHUE,
noJe MarHUTHOTO [IEHHOCTHU
B3aUMOJICHCTBUS HAay4YHOTO
TeN. N3yuars | mo3nanusl,
SIBJICHUS TPYy10BOE u
HaMarHUYMBaHUS npodeccruoHab
BEIIECTBA. HOE
Uccnenosathb camooIIpeiesieH
JICCTBHE ue,
AIIEKTPUYECKOTO HKOJIOTHYECKOE
TOKa B  MPSMOM | BOCIIUTaHUE.
2. Dmnektpo- | 14 | IpoBOAHUKE Ha
MarHUTHbBIE MarHUTHYIO
BOJIHBI CTpETKY.
OO6HapyXHBaTh
NEHCTBUE
MarHUTHOTO  TIOJIS
HAa TPOBOJHUK C
TOKOM.
OOHapyXUBaTh
MarHUTHOE
B3aWMOJICICTBUE
TOKOB. N3yuath
MPUHIUN  JCUCTBUSA
AJIEKTPOJIBUTATEIS.
4. Crpoenne |21 | 1. Crpoenue |7 | U3mepsaThb ['paxxanckoe
aToma u aToma AIIEMEHTaPHBIH BOCIIUTAHHUE,
aTOMHOTO siJIpa AIEKTPUUYECKUMA NaTPUOTHYECKOE
3apsin.  HaGmronmath | BociuTaHue,
JIMHEWYAaThIe LIEHHOCTH
CIIEKTPbI Hay4YHOTO
U3ITy4YECHUSI. MO3HAHUS,
Habntonate  Tpeku | 3KOJIOTMYECKOe
anb(a-JacTuil B | BOCIIUTaHUE.
kamepe BuibcoHna.

OO6cyxath




2. AtomHoe | 14 | mpoOaemMbl BIMSIHUS
SIPO paguoOaKTUBHBIX
U3JIy4YECHUN Ha
YKUBBIE OPTaHU3MBI.
5. Ctpoenue u Crpoenue u |5 | HaGmogats U | DCTETUYECKOE
ABOJTIOLIMS ABOJTIOLIMS MPUBOJUTH BOCITUTAHHUE,
Bcenennon Bcenennoi IIPUMEPBI LIEHHOCTH
W3MEHEHHsI  BHUJA | HAYYHOTO
3BE3IHOr0 Heba B | ITIO3HAHHS,
TEUEHUE CYTOK. HKOJIOTUYECKOE
CpaBHUBATH BOCITUTAHUE.
IUIAaHETBl  3EMHOM
IPYINIbI; TJIaHETHI-
TUTAHTBHI.
OOBACHATH
dbuznueckue
MPOIIECCHI,
OpPOUCXOMSIIINE B
HeJlpax 3Be3/I.
6. O6o6marommee |3 | [Ipumenenue Ilennoctn
O6o0maroniee MOBTOpPEHUE MOJTYYE€HHBIX HAY4YHOTO
MOBTOpPEHUE 3HAHUM JUTSL | TIO3HAHMS,
HAYYHOTO TPYIOBOE
00BsCHEHUS BOCIIUTAHUE |
bU3UIeCKUX npodeccroHab
SABJICHUU B | HOE
OKpYXKaromen camMoOIIpeieNieH
pupoJIe u | ue,
ITIOBCETHEBHOM JKOJIOTUYECKOE
XKU3HM, a TaKkXKe | BOCIUTaHHE.
BBISIBIICHUE

(GU3UIECKHX OCHOB
pslla COBPEMEHHBIX
TEXHOJIOTHH.




Hrorosasa 1 Hrorosag
KOHTPOJIbHAS

pabota paboTta

KOHTPOJIbHAaA

BreimonHATh
yuyeOHbIE  3aJjaHusl,
TpeOyronue
JIEMOHCTpalun
KOMIICTCHTHOCTEH,
XapakTePU3YIOIIUX
€CTECTBEHHOHAYUYHY
10 TPAMOTHOCTb.
Pemates pacuérHbie
3a71a4¥, B TOM YHUCJIE
IPEANOJIAraoIIne
MCIIOJIb30BAHUE
buznyeckon
MOJENH u
OCHOBAaHHbBIE Ha
coAepKaHUU
Pa3IMYHBIX
pasnuenos Kypca
(U3UKH.

LlennocTu
HAay4YHOT'O
TO3HAHMSI.

COI''TACOBAHO
[Tpotokon 3acelaHus
METOAUYECKOTO 00beTUHECHUS
y4YuTeNIed  €CTECTBEHHO-HAyYHOTO
mukia MBOY COIID Ne 22 wmwm.
I'epos Coserckoro Coroza I'. T.
[Iymeiiko

OT 20 roga Ne 1
2. B. ®enopenko

COTI'JTACOBAHO

3amecrturens qupekropa mno Y BP

H. B. Cai

20 roja
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