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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

JINYHOCTHBIE pPe3yJIbTaThl

JIn4HOCTHBIE pe3ybTaThl OTPAXaIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:

1. I'pasicoanckoeo socnumanusi:

- TOTOBHOCTH K aKTMBHOMY YYacCTHIO B OOCYKICHUU OOLIECTBEHHO3HAYMMBIX M 3THYECKUX
npo0JieM, CBS3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUHN PU3UKU;

- TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTH, CTPEMJIGHHE K
B3aMMOINIOHMMAaHUIO U B3aUMOIIOMOIIY;

2. Ilampuomuueckozo gocnumanusi.

- IPOSIBIICHUSI MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM (PU3NUeCKOit
HayKU;

- IEHHOCTHOT'O OTHOUICHUS K JOCTHXKEHHUSIM POCCHUMCKUX YUEHBIX-(PHU3UKOB.

3. [yxo8Ho-Hpascmeenno2o 60Cnumanus.

- OCO3HaHMs Ba)KHOCTH MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B AEATEIbHOCTH YUEHOTO.

- aKTUBHOT'O HEMPUATHUS aCOLMATBHBIX MOCTYNKOB, CBOOOABI U OTBETCTBEHHOCTH JINYHOCTHU
B YCJIOBUSIX WHAMBUIYATBHOTO M OOIIECTBEHHOTO IIPOCTPAHCTBA.

4. dcmemuyecko2o 6ocnumanus:

- BOCTIPUSITHS 3CTETUYECKUX KAaueCTB (PU3NUECKON HayKH: €€ TapMOHHUYHOTO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, TJTAKOHUYHOCTH.

5. @opmuposarnus Kynemypul 300p08bsL U IMOYUOHALLHOLO DALONOTYUUL:

- OCO3HAaHHUA IIEHHOCTH 0€30mMacHOro odpasza *KH3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHpE, BAXKHOCTH MPaBHJI 6€30M1aCHOTO IMOBEICHUS Ha TPAHCIIOPTE, HA JOPOTax, C AEKTPUUECKIM
U TEIUIOBBIM 000PYAOBaHHUEM B JOMAIIHUX YCIOBUSIX;

- c(pOpMHUPOBAHHOCTH HaBBIKA peQIIeKCUH, IPU3HAHUS CBOETO MIpaBa Ha OMIMOKY M TAKOTO
K€ IIpaBa y Ipyroro 4ejioBeKa.

6. Tpyoosoeo eéocnumanus:

- aKTUBHOT'O y4acTHsl B PELIEHUH MPAKTUYECKUX 3a]ad (B paMKax CEMbH, IIKOJIbI, TOPOAa,
Kpas) TEXHOJOIMYeCKOW M COIHMaJbHOW HampaBJICHHOCTH, TPEOYIOIMX B TOM YHUCIE H
bU3HYEeCKUX 3HAHU;

7. DKonocuuecko2o 60CNUmManus:

- DKOJIOTMYECKU IIeJIeCO00pa3HOro OTHOILIEHUS K MPHPOAE KaK HCTOYHHKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHMS, MOHMMAaHMs IIEHHOCTH 3J0POBOTO M Oe3omacHOro odpasa
JKU3HH, OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (U3MYECKOMY U ICHUXHUYECKOMY
3I0pPOBBIO, OCO3HAHMSI LIEHHOCTH COOJIONEHUS MpaBui 0€30MacHOr0 MOBEACHHS B CHUTYalMsX,
YIPOXKAKOUIUX 3J0POBBIO U JKU3HU JIIOACH;

- CIIOCOOHOCTH TMPHUMEHSTH 3HAHUA, MOJTY4YaeMble MPHU HU3YUYEHUH (U3UKH, JUIS pEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEW MPUPOJHON Cpenod, MOBBIIECHUS YPOBHS SKOJIOTHYECKOU
KYJBTYpBl, OCO3HaHMS TNI00ATBHOTO XapaKTepa SKOJIOTMYECKHX MPoOJIeM U MyTed MX pelieHHs
IIOCPEJICTBOM METO/I0B IPEIMETA;

- DKOJIOTMYECKOTO MBIIUIEHHUS, YMEHHUS PYKOBOJCTBOBATbCS MM B I103HABATEIbHOM,
KOMMYHUKATUBHOU U COIIMATIbHOMW MPAKTHUKE.

8. L]ennocmu Hay4yHO20 NO3HAHUL:

- OCO3HaHHUA IIEHHOCTH (DU3MYECKON HAayKH KaK MOUIHOTO MHCTPYMEHTa MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEUILIEH COCTABIIAIONIEH KYJIbTYpPHI;

- pa3BUTHA HAyYHOU JT10003HATENBHOCTH, HHTEpEca K UCCIIE0BATEIbCKOM 1eATEeIbHOCTH.

MeTtanpeaMeTHble pe3yJIbTAThI
Mescnpeomemnovle nonamus
YcnoBueM (GOpMUPOBAHUS MEXKIPEAMETHBIX MOHATHH, HAIIPUMEpP, TAKHX KaK CHUCTEMa,
¢dakT, 3aKOHOMEPHOCTh, (EHOMEH, aHaIM3, CUHTE3 SBISETCS OBJAJACHUE OOYUYAIOUTUMUCS
OCHOBaMH YHTATEIIBCKOW KOMITCTCHIMH, MPHOOPETEHUE HABBIKOB PAa0OTHI ¢ WH(OPMAIHEH,
y4acTue B MPOCKTHOU JIEATEIILHOCTH.



OObyuaromuecs OBIAJCIOT YTEHUEM KaK CPEJACTBOM OCYIIECTBIIEHUS CBOMX JAIbHEUIINX
TUTAHOB: MPOJIOJDKEHUS 00pa30BaHus M caMooOpa30BaHUs, OCO3ZHAHHOTO TUIAHUPOBAHUS CBOETO
aKTyaJIbHOTO M TEPCHEKTUBHOTO Kpyra YTEHHs, B TOM 4YHUCJIE JOCYrOBOTO, MOATOTOBKH K
TPYJAOBOH M COIMAILHON JESITENLHOCTH. Y BBITYCKHUKOB OyneT copmupoBaHa MOTpeOHOCTH B
CUCTEMAaTUYECKOM YTEHHUU KaK CpPEeACTBE MO3HAHHS MUpa U ceOsl B 3TOM MHUpPE, rapMOHU3ALNU
OTHOIICHHI YeJIOBEKa U 00IIeCTBa, CO3IaHuU 00pa3a «IOTPEeOHOr0 Oy TyIIeroy.

OOyuaromuecss yCOBEPIICHCTBYIOT NPHOOPETEHHBIE HA YpPOBHE HAYaJIBHOTO OOIIETo
0o0pa3oBaHus Hasviku pabomuvl ¢ uH@opmayuei W NonoiaHAT ux. OHHM cMoryt paboTarh C
TEeKCTaMH, MpeoOpa3oBbIBATh U UHTEPIPETUPOBATH COMEPIKALIYIOCS B HUX MH(OpMAINIO, B TOM
YHCIIe:

- CHCTEMaTH3UPOBaTh, COMOCTABIATh, aHAIM3UPOBATH, 0000IATh U HHTEPIPETUPOBATH
nH(pOopMaInIo, COACPIKAITYIOCS B TOTOBBIX HHGOPMAIIMOHHBIX 00BEKTAX;

- BBIACNATh TJIABHYI0O W U30BITOYHYIO WH(OPMAILIUIO, BBITIOIHATH  CMBICIOBOE
CBEPTHIBAHUE BBIJCIIEHHBIX (PAKTOB, MBICJEH; MPEICTABISITh HH(OPMALIMIO B CKATOW CIIOBECHON
¢dopme (B BUIE TUIaHA WM TE3UCOB) U B HAMISIIHO-CUMBOJHMYECKOH (opme (B BuIe TabmuIl,
rpadguyeckux cXeM U JuarpammMm, KapT MOHSTHUH - KOHIENTYyaJbHBIX JUarpamm, OIOPHBIX
KOHCIIEKTOB);

- 3aMOJHATH U JOTIONHSTH TaOJIULIbI, CXEMBbI, TUarPaMMbl, TEKCTHI.

Pecynamuenvie ynugepcanvnsle yuednvle 0eiicmeus

Pezynamusnvie YV exnouarom:

- YMeHue caMOCTOSITeNIbHO ONpPEAeNsaTh 1IeNid, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE
3a/1a4¥ B 00pa3oBaTeIbHON ACSITEILHOCTH U )KU3HECHHBIX CUTYAIIHSIX;

- OueHuBaTh pecypcbl, B TOM 4YHCII€ BpeMs M Jpyrue HeMaTepHallbHbIE PECypCHI,
HEOOXOUMBIC I JOCTHKECHHSI IIOCTABICHHOHN paHee Ielu;

- ComocTaBisTh MMEIOIIHUECS BO3MOXKHOCTH M HEOOXOJUMBIEC JUISl JTOCTHXKEHUS LENH
pecypcebl;

- OpranuzoBbiBaTh 3(QGEKTUBHBIN MOUCK PECYpPCOB, HEOOXOIUMBIX ISl JAOCTHXKEHHUS
MMOCTaBJICHHOM 1IEIIN;

- OnpenensiTh HECKOJIBKO MYTE TOCTHKEHUS MOCTABICHHOM €N,

- BroiOuparh ONTHUMAaNBHBIA MYTh JOCTIXKEHHMS LEIH C Yy4eToM 3((HEeKTUBHOCTH
PacxoJ0BaHUS PECYPCOB U OCHOBBIBASICh, HA COOOPAKEHUSAX 3TUKU U MOPAJIH;

- 3anaBaTh MapaMeTpbl U KPUTEPUU, MO KOTOPHIM MOXKHO ONPEAEIUTh, YTO LEJb
JIOCTUTHYTA;

- ConocTaBiIsITh MOJYUYEHHBIN PE3YNIbTAT JEATEILHOCTH C MOCTABIICHHON 3apaHee LENbIo;

OueHuBaTh NOCHEACTBHUSI JOCTH)KEHHS IOCTABIEHHOW 1M B JEATENbHOCTH,
COOCTBEHHOM XKHU3HH U )KU3HU OKPYKAIOIINX JIIOJCH.

Ilo3nasamenvnvle ynugepcanvusle yueonwle 0elicmeus

Iloznasamenvrole YV][ exnouarom:

- YMeHHe KpUTHUYECKH OLIEHWBATh W HHTEPNPETUPOBaTh HH(GOPMALMIO C pa3HbIX
MMO3HUIINH;

- PacnioznaBath u pukcUpoBaTh MPOTUBOPEUUS B MHPOPMAITMOHHBIX HCTOYHUKAX;

- HMcnonb3oBaTh pa3nuyHble MOJECIbHO-CXEMAaTUUYECKUE CPEICTBA ISl MPEACTABICHUS
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX UCTOYHUKAX MTPOTUBOPEUHIL;

- OcymiecTBIATh pa3BepHYTHIH WH()OPMALNMOHHBIA TMOUCK M CTaBUTh HA €r0 OCHOBE
HOBBIC (Y4cOHBIE U TTO3HABATEIILHBIC) 3a1a4H;

- Uckath 1 HaXoquTh 0OOOIIEHHBIE CITOCOOBI PEIICHHUS 33124,

- [IpyBOIUTH KPpUTHUECKHUE apPTyMEHTHI KaK B OTHOILIEHUU COOCTBEHHOTO CYXICHMS, TaK
Y B OTHOLLUECHHUHU JICMCTBHUI U CYKJICHUHN APYroro;

- AHanIM3MpPOBaTh U IPEOOPA30BHIBATH MPOOJIEMHO-IPOTUBOPEUHBBIE CUTYALINN;

- BeixonuTh 3a pamMku yueOHOTO MpeaMeTa U OCYIIECTBISTh IeJICHANIPABICHHBIN TOUCK
BO3MOXXHOCTH IIMPOKOT0 IEPEHOCA CPEICTB U CIIOCOOOB JCHCTBUS;



- BoicTpauBarh MHIUBUAYaTdbHYIO 00pa30BaTENbHYIO  TPACKTOPHUIO,  YUHUTHIBas
OTPaHUYEHUS CO CTOPOHBI APYTHX YUACTHUKOB U PECYPCHBIE OIPAHUYCHUS;

- MenaTh M ynepkuBaTh pa3Hble MO3ULMU B TO3HABATENbHOM AesITeTbHOCTU (OBITH
YUEHUKOM U  yuyuTeneM; (opMmyiaupoBaTh 0Opa3oBAaTENbHBIM  3alpoOC H  BBIMOJHATH
KOHCYJIbTaTHUBHBbIE (PYHKIIMM CaMOCTOSITENIbHO; CTaBUTh IMpobiemMy U paboTaTh Haj ee
pelIeHueM; yIpaBIsiTh COBMECTHOM MO3HABATEIbHOM NEATEIbHOCTHIO U MOAYUHSITHCS).

Kommynuxamuensle ynusepcaibhbole yueoHbvle 0eicmeus

Kommynuxamuenvie YV][ exnrouarom:

- YMeHHe OCYyLIECTBIATh JENOBYI0 KOMMYHHUKAIIMIO, KaK CO CBEpPCTHUKAaMH, TaK M CO
B3POCIBIMH (KaK BHYTPH 00pa30BaTeIbHON OpraHU3aIlNK, TaK U 3a €€ IpeieamMu);

- Ilpu ocymiecTBieHUH TPYNIOBOKW pabOThl OBITh KaK PYKOBOJUTENIEM, TaK U UYJICHOM
MPOEKTHON KOMaHJbl B pa3HbIX pOJISIX (T€HEpaTopoM HJeH, KPUTUKOM, HCIIOJHUTEIIEM,
MPE3EHTYIOLIUM U T.J.);

- Pa3BepHyTO, JOrMYHO M TOYHO H3JaraTh CBOI TOYKY 3PEHHSI C HCIOJIb30BAHHEM
aJICKBAaTHBIX (YCTHBIX M MMChMEHHBIX) SI3BIKOBBIX CPEJ/ICTB;

- Pacno3naBaTh KOH(DJIUKTOTEHHBIE CHUTYallUd W TNPEAOTBpaIlaTh KOHQIUKTBI O X
aKTUBHOH (a3sl;

- KoopauHupoBath U BBIMOJNHATE paboOTy B YCJIOBHUSIX BUPTYaIbHOTO B3aUMOJEHCTBUS
(W11 codeTaHus peaibHOTO U BUPTYAJIbHOIO);

- CornacoBplBaTh MO3MIMHM WIEHOB KOMaHAbI B Tpolecce paboThl Haj OOIMUM
IPOJAYKTOM/pEIICHHEM;

- IIpencraBiasaTh myOIUYHO pE3yJbTaThl MHIWBUIYATbHOM U TPYIIOBOM JESTEIbHOCTH,
KaK IIepesi 3HaKOMOMH, TaK U Iepe]l HE3HAKOMOM ayJUTOPUEH;

- IlomGupaTe mapTHEpOB I JEIOBOM KOMMYHHUKAIIUW, HUCXOIS M3 COOOpaKCHHI
pPe3yJAbTaTUBHOCTH B3aUMOJICUCTBUS, @ HE JINYHBIX CUMIIATHIA;

- BocipuHuMarth KpuTHdecKke 3aMeuaHus Kak pecypc COOCTBEHHOTO Pa3BUTHS;

- Touno u emMko (HOpPMYIHPOBATh KAK KPUTUYECKUE, TAK U OAOOpUTEIHHBIC 3aMEUaHus B
ajZipec IPyrux JIoJeH B paMKax JIeJIOBOW M 00pa3oBaTeIbHON KOMMYHHUKAIIUHU, H30eras pu 3TOM
JUYHOCTHBIX OLICHOYHBIX CY>KJECHUM.

IIpeameTHbIE pe3yabTaThl
BbinycKHUK Ha 0230BOM YPOBHE HAYYHUTCSH:

*  JIEeMOHCTPHPOBATH Ha MpUMEpaxX PoJib U MECTO (PU3UKU B (POPMHPOBAHUU COBPEMEHHOMN
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B NPAKTHUYECKOU
NEeATeIIFHOCTH JIFOAEH;

*  JEMOHCTPHpPOBAaTh Ha MpUMeEpax B3aUMOCBSI3b MeXAy (GU3MKOM U JApYyrUMHU
€CTECTBEHHBIMH HayKaMH;

*  YCTaHaBJIMBaTh B3aMMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBICHUH M IPUMEHSTH OCHOBHBIE
du3nveckre MOJETH JUIsl UX OMHCAHUS U OOBSCHEHNUS;

*  HUCMOJB30BaTh HHGPOPMALUIO (PU3HUECKOTO COACPKAHUS TPU PELICHHH Y4eOHBIX,
NPAaKTUYECKUX, TPOEKTHBIX M HCCIEOBATEIbCKAX 3a/ady, HHTErpupys HUHPOpPMALHUI0 U3
pa3IMYHBIX HCTOYHUKOB U KPUTHYECKHU €€ OLICHUBAs;

*  pa3IMYaTh ¥ yMETh UCIOJIb30BaTh B yUE€OHO-HCCIIEOBATEIBCKON 1€ATEIbHOCTH METO/IbI
Hay4YHOTO TMO3HaHUs (HAOIIOAECHUE, OIKMCAHUE, W3MEPEHUE, SKCIIEPUMEHT, BbIJIBUKCHHE
TUIIOTE3bl, MOJCIUPOBAHUE U JIp.) U (OpPMBI HAYYHOTrO Mo3HaHUA ((aKThl, 3aKOHBI, TEOPHH),
JEMOHCTPHUPYsI Ha IPUMEpPaxX UX pojb U MECTO B HAYYHOM IO3HAHUM;

* IpPOBOJIUTH MpSMBIE M KOCBEHHbIE W3MEHEHHs (U3MYECKMX BEIWYMH, BbIOMpas
U3MEpUTENbHBIE TPUOOPHI C YYETOM HEOOXOIUMON TOYHOCTH WM3MEPEHHUH, IUIAHUPOBATh XOJ
U3MEpEHUH, MoJlyyaThb 3HAUY€HHE MW3MEpSIeMON BEJIMYMHBI M OLICHUBAaTh OTHOCUTEIBHYIO
MOTPEIIHOCTD I10 33JaHHBIM (popMyIam;

*  TIPOBOJUTH MCCIEIOBAHUS 3aBUCUMOCTEH MEXy (PU3NUYECKUMHU BEIIMYMHAMU: TIPOBOUTD
U3MEPEHUs M ONPEAETATh Ha OCHOBE MCCIEIOBaHMs 3HAYCHHE NapaMeTPOB, XapaKTePU3YIOIIUX



JAHHYIO 3aBUCHUMOCTh MEX]y BEIMYMHAMM, M J€JIaTh BBIBOJ C YYETOM IOTPELIHOCTH
U3MEPEHU;

*  UCNOJB30BAaTh JJs ONHCAHUS XapakTepa MPOTeKaHWs (U3NYECKUX IPOLIECCOB
¢u3nUecKre BeTMYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXy HUMH;

*  WUCNOJNB30BAaTh JJS ONHMCAHUS XapakTepa MpPOTeKaHWs (U3NYECKUX IPOLIECCOB
(u3nUecKre 3aKOHbBI C YYETOM I'PAHUL UX TPUMEHUMOCTH;

*  pemarh KaueCTBEHHBIC 33/1a4M (B TOM YHCIIE U MEXIPEAMETHOTO XapaKTepa): UCTIOIb3Ys
MoJenu, (U3MYECKHE BEIWYMHBI W 3aKOHbBI, BBICTPAWBaTh JIOTHUECKH BEPHYIO IIENOYKY
00BsICHEHUS (I0KA3aTeNhCTBA) MIPEIOKEHHOTO B 3a/1a4e Mpoliiecca (SBICHUS);

*  pemarb pacyeTHBIC 3a/1a4M C SBHO 33JJaHHOM (PM3NYECKON MOJIENbIO: HA OCHOBE aHAJIN3a
YCIIOBUSA 3a/1a4M BBLICTATh (PU3UUECKYI0O MOJEb, HAXOIUTHh (PH3NUECKUE BEIWYMHBI M 3aKOHBI,
HEOOXOAUMBIE U JIOCTATOYHBIE JJIS €€ PEUICHHUs, IPOBOJUTh PACUETHI M IPOBEPATH MOTYUEHHBIN
pe3yJnbTar;

*  YYUTHIBaTh TPAaHUIBl NMPUMEHEHUS M3YYECHHBIX (PU3MUECKUX MOJENeH IMpH pelIeHUn
(U3NYECKUX U MEXITPEIMETHBIX 3a7ay;

*  HUCNOJb30BaTh MH(OPMALMIO M MPUMEHATh 3HAHUSA O NPUHIMIAX pabOThl U OCHOBHBIX
XapaKTEepUCTHKaX M3Y4YEHHBIX MallMH, NPUOOPOB M APYrUX TEXHUUYECKUX YCTPOWCTB JUIS
peIIeHHs TPAKTHUECKUX, YIeOHO-UCCIIeI0BAaTEIbCKUX U MMPOEKTHBIX 3a/1a4;

*  HUCHOJb30BATh 3HAHMS O PU3NYECKUX 00BEKTAX U Mpoleccax B MOBCEIHEBHOM XKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXPaHEHMs 37J0POBbs U COOIIOIEHUSI HOPM 3KOJIOTMUECKOTr0 MOBEICHUS B OKpYXKaroLleil cpexe,
JUISL TIPUHSATHUS PELLIEHUN B IIOBCEIHEBHOU JKU3HHU.

BbInycKHUK Ha 02a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUUThCSH:

* IIOHMMaTb U OOBSCHATH LEJIOCTHOCTh (PU3MUECKOW TEOpPHUH, pa3avyaTh I'paHUIBI €
IPUMEHUMOCTH U MECTO B PSIly APYTUX (PU3MUECKUX TEOPUIA;

* BJaJeThb INpPUEMAMU  IOCTPOEHHMsS]  TEOPETHMUECKUX  JOKa3aTelIbCTB, a  TaKXke
IPOTHO3UPOBAHUA OCOOCHHOCTEH MPOTEKaHUs (U3NYECKUX SIBICHUI M IMPOIECCOB Ha OCHOBE
HOJIy4EHHBIX TEOPETUYECKUX BBIBOJOB U JI0KA3aTENIbCTB;

*  XapaKkTepu3oBaTb CHUCTEMHYIO CBSI3b MEXIY OCHOBOIOJIATAIOIIUMH  HAyYHBIMU
HOHATUSMU: IIPOCTPAHCTBO, BpEMsl, MaTepus (BEIIECTBO, MOJIE), IBUKEHHUE, CUJIA, SHEPTHUS;

*  BBIIBUIATh TUIOTE€3bl HAa OCHOBE 3HAHUSA  OCHOBOIOJAraroIMX  (PU3MUECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

*  CaMOCTOSTENIFHO IUIAHUPOBATh U IPOBOIUTH (PU3UYECKHE IKCIICPUMEHTHI

*  XapakTepu3oBaTh  [JI0OAJbHBIE  NPOOJEMBI,  CTOSIIME  IEped  UYEeIOBEUECTBOM:
HHEPTeTUYECKUE, CHIPHEBBIC, SKOJIOTUYECKHE, — U POIIb (PU3UKHU B PEIICHUH ITHX MPoOIeM;

*  pemarb NPaKTUKO-OPUEHTHPOBAHHBIC KAYECTBEHHBIC U pacueTHbIC (PU3NYECKUE 3a/1a4H C
BBIOOpOM (PM3UYECKOM MOJENM, UCMOJIb3ysd HECKOJIBKO (PU3MUECKUX 3aKOHOB WM (OpMYI,
CBSI3bIBAIOIMX U3BECTHBIC (PM3NUECKNE BEIMYHUHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBA3CH;

*  OOBSCHATH NPHUHLHUIIBI pabOThl U XapaKTEPUCTUKU H3YYEHHBIX MallMH, NpUOOPOB U
TEXHUYECKUX YCTPOUCTB;

*  OOBSCHATH YCIOBHUS NMPHUMEHEHHUS (PU3MYECKHX MOJeTed NpU pemeHur (HU3nYecKux
3ajjad, HAaxXOJWThb aJEKBATHYIO MPEUIOKEHHOM 3ajade (U3MYECKyl0 MOJENb, pa3peuarhb
npobaeMy Kak Ha OCHOBE MMEIOLINXCS 3HAHUHU, TaK U TPU IIOMOIIH METOJI0OB OLIEHKH.

10 kaacce
®Du3nKa U ecTeCTBEHHO-HAYYHBIH MeTO/ MO3HAHUSA MPUPOABI
Buinycknux na 6a3080m ypoene Hay4yumcs:

e OOBSACHATH HA NMPUMEPaAX POJIb U MEeCTO (HU3UKHA B (POPMUPOBAHUU COBPEMEHHOW HAYIHOU
KapTUHBl MHpaA, B PA3BUTUU COBPEMEHHON TEXHHUKM U TEXHOJIOTUH, B MPaKTHYECKON
JIeITEeILHOCTH JIFOACH

e JIEMOHCTPUPOBAThH Ha MPUMEPAX B3aUMOCBS3b MEXKAY GU3UKON U APYTUMHU €CTECTBEHHBIMU
HayKaMH



Mexanuka

Buinycknux na 6a3080m ypoeHe Hay4yumcs:

® [UCIIOJIb30BAaTh JJIsSi ONHUCAHHUS XapakTepa MpOTEeKaHUs (U3UYECKUX MPOLIECCOB
busnyeckue BeNWYMHBI (II€peMelleHUe, YCKOPEHHE, CKOpOCTh, CHJIa, Macca, YCKOpPEHHeE,
CKOPOCTh, HMITYJIbC, MEXaHW4Yeckas paboTa, MOIIHOCTh, KHWHETHUYECKas W IOTEHIMATbHAS
SHEprus, aMIUIMTY/AA, NIePUOJl, YacToTa, JAJUHA BOJIHBI) U JEMOHCTPUPYET B3aUMOCBSI3b MEXIY
HUMU;

e pemiaTh KayeCTBEHHbIE 3aJayd (B TOM YHCIE U MEXIPEAMETHOIO XapakTepa),
WCIIONIB3YsI MOJIETH (MaTepuaibHasi TOUYKa), (U3NUECKHE BEIIMUMHBI (MIEpEeMEIleHNe, YCKOPEHHE,
CKOPOCTh, YIJIOBasi CKOPOCTh, TEPUOJ U 4YacToTa OOpaimieHus, Cuia, Macca, HMITYIbC,
MexaHu4yeckas paboTa, MOIIHOCTb, KHMHETUYEeCKas W TMOTEHIMalbHAs SHEPrus, aMIUIMTYAA,
MEepUoJ, YacToTa, JUIMHA BOJIHBI), BBICTpaWBas JIOTHYECKH BEPHYIO IEMOYKY OOBSICHEHUS
(TokazaTenbCTBA) MPEITIOKEHHOTO B 3a71a4e MpoIiecca (SIBJICHUS).

e pemaTh pacueTHBIC 3aJaddl C SIBHO 3aJaHHON (U3MYECKOW MOJENbI0: Ha OCHOBE
aHaJIM3a YCJIOBHSI 3a7aud BBIACIACT (PU3UUECKYI0 MOJENb, HAXOIUTh (PU3MUECKUE BETUYHHBI U
3aKOHbI, HEOOXOJUMBIE M JOCTATOYHBIE JJII €€ pPEelIeHUs, MPOBOJUTH pacueThl U IMPOBEPATH
IIOJIyYEHHBIN pe3ysIbTaT

® [UCIIOJIb30BAaTh /Ui ONHUCAHMUS XapakTepa MpOTEeKaHUs (U3UYECKUX MPOLIECCOB
¢duznyeckue 3aKOHbI (3aKOH COXpPaHEHHs UMITYJIbCa, 3aKOH COXPaHEHMsI SHEPTUU B MEXaHHKE) C
Y4ETOM TPAHHUII UX PUMEHUMOCTH;

® [POBOJUTH MPSAMbIE M KOCBEHHbIE H3MEPEHHs] (PU3NYECKUX BEIWYHH, C YYETOM
HEOOXOAMMOW TOYHOCTH W3MEPEHUH, IJIAHUPOBATh XOJ HW3MEPEHUM, TMOJydaTh 3HAaYCHUE
U3MEPSIEMO BETUYUHBI M OIICHHBACT OTHOCUTEIBHYIO IOTPEITHOCTD 0 33JaHHBIM (opMyiaM

MouJiexkyasipaas pu3nKa ¥ TEpMOAUHAMUKA
Buinycknux na 6azoeom ypoene Hayuumcs:

® JICTIOJIb30BaTh JUIA OINHWCAHMs XapakTepa TMPOTEKaHUs (U3UYECKHX IPOLIECCOB
¢u3nueckre BEIMYMHBI (KOJIMYECTBO BELIECTBA, MOJIb, AaTOMHAs €UHHIIA MAcChl, OTHOCUTEJbHAs
aTOMHas M MOJIEKYJIsIpHas Macca, MOJIIpHas Macca, aOCOJIOTHAas TeMIeparypa, CpeaHss
KAHETHYECKasi HHEPIUs MOJIEKYJ, CKOPOCTb MOJEKYJd, JaBJeHHe, 00BEeM, OTHOCHUTEIbHAs
BJIQKHOCTh BO3/yXa, KOJHMYECTBO TEIUIOTHI, BHYTPEHHSs SHeprusi, pabora raza, KIIJI) u
JEMOHCTPUPYET B3aUMOCBSI3b MEXy HUMH;

® UCIIONIb30BAaTh JJI ONHMCAHUS XapakTepa MpPOTeKaHUs (UINYECKUX IPOILIECCOB
¢u3nueckue 3akoHBl (3aKOH ABoraapo, 3akoH JladbTOHa, TNEpBBIA W BTOPOW 3aKOH
TEPMOJMHAMUKN) C YUETOM I'PaHMI] UX IPUMEHUMOCTH;

® pemiaTh KAYECTBEHHBIE 33/1a4U (B TOM YHCIIE U MEKIIPEAMETHOTO XapaKTepa), UCTIOIb3Ys
Mojeny, (pU3MYecKue BETMYMHBI (KOJMYECTBO BEILECTBA, MOJb, ATOMHAas EIUHHIIA MAacChl,
OTHOCHUTEIIbHAsl aTOMHAsi U MOJIEKYJISIpHAsE Macca, MOJIApHasi Macca, abCOJIIOTHAs TeMIeparypa,
CpedHssi KHHETHYeCKass DJHEpPrusi MOJEKYJlI, CKOpOCTh MOJIeKyJd, JaBiieHHe, o0beM,
OTHOCHUTEIIbHAs BIAXKHOCTh BO3yXa, KOJWYECTBO TEIUIOTHI, BHYTPEHHAA dHEprus, paboTa rasa,
KII/ZI), BbICTpauBaeT JIOTMYECKH BEPHYIO LIEMIOYKY OOBSICHEHUS  (IOKa3aTelbCTBA)
MIPEIOKEHHOTO B 3aj1a4e mporiecca (SIBJICHUs);

® pemIaTh pacueTHHIC 33JJa4 C SIBHO 3a/laHHON (PM3MUECKONM MOENbIO: Ha OCHOBE aHaIN3a
YCIIOBUA 3a/1a4M BBLICTATH (PU3UUECKYI0O MOJAEb, HAXOIUTHh (PU3NUECKUE BEIUYMHBI M 3aKOHBI,
HEO0OXOUMBbIE U JOCTATOYHbBIE JUIsl €€ PElleHUs, IPOBOAUTH PACUETHI U MPOBEPATH MOTYUCHHBIN
pe3yJbTar;

® IPOBOAMUTH TPSIMbIE M KOCBEHHBIE H3MEpPEeHHsS (QU3NYECKHX BEJIUYHH, C YYETOM
HEOOXOAMMOW TOYHOCTH W3MEPEHUH, IJIAHUPOBATh XOJ HW3MEPEHUM, TMOJydaTh 3HAYCHUE
U3MEpSAEMOi BETMUMHBI M OIICHUBACT OTHOCUTEIBHYIO MOTPEIIHOCTH 10 33AaHHBIM (hopMyTIaM

® UCIIOJIb30BaTh MHGOPMAIMIO U MPUMEHSATh 3HAHUS O NMPUHLHUIAX PAaOOThl U OCHOBHBIX
XapaKTepUCTUKAX H3YYEHHBIX MAIIWH, NPUOOPOB U JPYrMX TEXHUYECKUX YCTPOWUCTB IS
pelIeHHs TPaKTHYECKUX, YIeOHO-HUCCIIeI0BAaTEIbCKUX U MPOEKTHBIX 3a/1a4;



® UCIIOJIb30BATh 3HAHUA O PU3NYECKUX 0OBEKTAX U MPOIleccax B MOBCEIHEBHOM KU3HU JJIS
coOI0CHHSI HOPM SKOJIOTHUECKOT0 TIOBE/ICHUS B OKpYKaloIllIel cperie

DJIEeKTPOAUHAMUKA
Buinyckuux na 6a3060m ypogue Hayyumcsi:

® HCMOJB30BAaTh JUISl OINHKCAaHMUs XapakTepa TMpPOTeKaHWs (PU3NYECKHX IPOIIECCOB
bu3HYecKre BEIMYUHBI (DJIEKTPUUYECKUN 3apsiJl, HAMPSHKEHHOCTh, padoTa JEKTPUIECKOTO MO,
Pa3HOCTh MOTEHILIUANIOB, HAMIPSIKEHUE, DIEKTPOEMKOCTh, SHEPTHUs 3apsKEHHOT0 KOHAEHcaTopa) 1
JIEMOHCTPUPOBATh B3aUMOCBSI3b MEXAY HUMH, MPUBOAUTH MPUMEPHl OMUCAHHBIX MPOILIECCOB U
SIBJICHUI B TEXHUKE;

® peniaTh Ka4eCTBEHHBIC 33/1a4H (B TOM YHCIIE U MEXIPEIMETHOTO XapaKTepa), UCIOIb3Ys
Mojend, (U3NYECKHUE BEITWYMHBI (3aKOH COXPaHEHHUs AJICKTPHUUECKOTO 3apsja), BBHICTpaWBaTh
JIOTUYECKH BEPHYIO LIETIOYKY OOBSICHEHHUS (JOKA3aTEIbCTBA) MPEIJIOKEHHOTO B 3aja4e Mpoiiecca
(stBIICHMS);

® peliaTh pacueTHBIC 337a4M C SIBHO 33JaHHON (PU3MYECKON MOJENBI0: Ha OCHOBE aHAIH3a
YCIIOBUS 33/1a4¥l BBIIEIATh (PU3MUECKYI0 MOJIETh, HAXOAUTh (PU3NUYECKHE BEITMYHUHBI U 3aKOHHI,
HEOOXOMMBIEC U JIOCTATOYHBIC ISl €€ PElICHUs, MPOBOJANTH PACUYEThl U TIPOBEPSATH MOJTYICHHBIN
pe3yJbTaT;

® WCIOJIB30BaTh MHGOPMAIMIO ¥ MPUMEHSET 3HAHHS O MPUHIUIMAX PaOOThl M1 OCHOBHBIX
XapaKTePUCTUKAX HM3YYCHHBIX MAIlMH, MPUOOPOB M JPYTrUX TEXHUYECKHX YCTPONCTB IS
pElIeHUS TPAKTUIECKUX, Y4EOHO-HCCIE0BATENHCKUX U TPOSKTHBIX 33129

11 kaace
DJIEeKTPOAUHAMUKA
Buinyckuux na 6azo6om ypogue Hayyumcsi:

® ICTIOJIb30BaTh JUIsl ONMHCAHHMS XapaKTepa TMpOTEeKaHWs (DU3UYSCKUX IPOIECCOB
(hu3UMYeCcCKre BEIMUMHBI (CHJIa TOKA, HANIPSKEHUE, COMPOTUBIICHNE, MarHUTHAS MHAYKIIHS, CUJIa,
CuJia TOKa, BJEKTPUUYECKUU 3apsij, MarHUTHAs WHIYKUHKS, MAarHUTHBIA MOTOK, UHAYKTUBHOCTb,
OJIC uHOyknuu, cuia TOKA, COMPOTUBJICHWE, YTOJ IMaJCHUs, Yrod OTpakeHHs, (POoKycHoe
paccTosiHue, ONTHYECKas CWiia JIMH3BI, JUIMHA BOJIHBI, MEPUOJ], YacTOTa, CKOPOCTh, MEPHO/,
4acTOTa, JUTMHA BOJIHBI) U IEMOHCTPUPOBATh B3aUMOCBSI3b MEXKy HUMH;

® HCMOJNB30BaTh JUIS OINKCAHUS XapakTepa MPOTEeKaHWs (U3UYECKUX MPOIECCOB
buszndeckue 3akoHbl (3akoH Oma s ydacTka menu, 3akoH Oma I TIOJTHOHM IIenH, 3aKOH
MPSIMOJIMHEMHOTO paclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS U MIPEIIOMIICHUE CBETA);

® peniaTh Ka4eCTBEHHBIE 33a/1a4M (B TOM YUCIIEC U MEKIIPEIMETHOTO XapaKTepa): UCIIOIb3Ys
Mozenu (CBETOBOHM Jiyd), (pu3Wueckwe BEIMYMHBI (CHJIa TOKA, HANpPsDKEHHUE, COMPOTHBIICHHE,
MarHuTHasT MHIYKLUWS, CHJIa, CHJIA TOKA, OJJICKTPUYECKUM 3apsjl, MarHuUTHas MHIYKLHS,
MarHUTHBIM MOTOK, MHAYKTUBHOCTh, DJIC MHAYKUIMH, CUJIa TOKA, CONMPOTUBJICHUE, CKOPOCTH,
NEepHUoj, YacToTa, JUIMHA BOJIHBI, YrOJ TAJACHHS, yroll OTpakeHus, (OKYCHOE PpacCTOSHHE,
ONTUYECKasl CWJIa JIMH3bI, JUTMHA BOJHBI, MEPUOJ], YaCTOTa), BHICTPAUBATh JIOTUYECKH BEPHYIO
[ENOYKY 00BSICHEHHS (JOKa3aTeNIbCTBA) MPEVIOKEHHOTO B 3a71a4e Tpoliecca (SBIeHuUs);

® peIIaTh pacueTHBIC 33/1auu C SIBHO 33/IaHHON (PM3MUYECKOW MOJICTBI0: HA OCHOBE aHaIu3a
YCJIOBHS 33/1a4d BBIJICIAET (PU3UUYECKYIO MOJIeTh, HAXOAUTh (PU3UYECKHUE BEIIMYMHBI U 3aKOHBI,
HEOOXOUMBIC W JOCTATOYHBIC JUIsI €€ PEIICHUs, TPOBOANTH PACUYETHI U MPOBEPATH MOTYyICHHBIN
pe3ysbTaT;

® MPOBOJIUTH TPSIMBIE M KOCBEHHBIC U3MEPEHHsS (HU3UYECKHX BEIHYMH, C YyYETOM
HEOOXOMMOW TOYHOCTH M3MEPEHUH, IJIaHUPOBAaTh XOJ H3MEpPEHMH, MNOoay4yaTh 3HAYCHHE
M3MEPSIEMOU BEIMYMHBI M OLICHUBATh OTHOCUTEIBHYIO TIOTPEIIHOCTD IO 33JIaHHBIM (hOpMyJIam;

® HCIOJIB30BaTh WHMOOPMAILIMIO U MPUMEHSTh 3HAHUS O MPUHIUINAX PaOOThl U OCHOBHBIX
XapaKTePUCTUKAX HW3YYCHHBIX MAIWH, TPUOOPOB U JPYIHMX TEXHUYECKUX YCTPOWUCTB IS
pelieHus MPaKTUIECKHUX, yueOHO-HCCIIeIOBATEIHCKUX U IPOCKTHBIX 3a]1a4;



® HCIIOJIb30BaTh 3HAHUS O (PU3MUECKUX OOBEKTaX M MpoIeccaX B TMOBCEIHEBHOW KHU3HH
JUTst o0ecriedeHust 6€30MacHOCTH IPH OOPAIIEHUH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOHCTBAMHU

® CaMOCTOATENIBHO KOHCTPYUPOBATh OKCIECPUMEHTAIBHBIE YCTAHOBKU I I[POBEPKHU
BBIIBUHYTLIX TUIIOTE3, IMIIIAHUPOBATH U IPOBOAUTH (bHSI/I‘IeCKI/Ie OKCIICPUMCHTBI;

OcHOBBI cTIENNATbHOI TEOPUH OTHOCHUTEJILHOCTH

Buinycknux na 6az080m ypoere Hayuumcs:
* Pemathe kKayecTBEHHBIE 33Ja4d (B TOM YHUCIIE W MEXIPEAMETHOTO XapaKTepa): UCIOIb30BaTh
MoJienu, (PU3UYECKHe BEIMYMHBI (SHEPTHS Tella, YHEPTHUs TIOKOsI, CKOPOCTh CBETA), BEICTPAMBATh
JIOTUYECKH BEPHYIO LIETIOYKY OOBSICHEHHUS (JJ0KA3aTEbCTBA) MPEIJIOKEHHOTO B 33a/]a4e Mpoiiecca
(stBIICHUS)

KBanToBas ¢puzuka. @®usuka aroMa 1 AaTOMHOI0 iApa
Buinycknux na 6a3080m ypoeHe Hay4umcs:

® UCIOJIb30BAaTh JJIS ONHUCAHMsS XapakTepa MpOTEeKaHUs (U3NYECKUX MPOLIECCOB
bu3nvecKkue BeIUYMHBI (4acTOTa, JJIMHA BOJHBI, SHEPTUs, padoTa BBIXOJId) M JIEMOHCTPUPYET
B3aMMOCBSI3b MKy HUMU;

e pemiaTh KauecTBEHHBIE 3a7aud (B TOM UHCIE M MEXIPEAMETHOIO XapakTepa):
HCITOJIB30BaTh MOJIeTH (TPOTOHHO-HEUTPOHHAS MOJIETh si/ipa), (U3NYECKUE BETMYMHBI (4aCTOTAa,
JUTMHA BOJIHBI, HEPTHs, pa0doTa, SHEPrus, CKOPOCTh CBETA, Macca), BBHICTPAWBATH JIOTMUECKU
BEPHYIO IEMOYKY 00BSICHEHHUS (JI0Ka3aTeNIbCTBA) MPEIIOKEHHOTO B 33/1aUe Tpoiiecca (SBICHHUS ),

® peliaTh pacueTHBIC 337a4M C SIBHO 33JaHHON (PU3MYECKON MOJEINBI0: Ha OCHOBE aHAIH3a
YCIIOBUS 33/1a4¥ BBIIEIATh (PU3MUECKYI0 MOJIETh, HAXOAUTh (PU3NUYECKHE BEITMYUHBI U 3aKOHBI,
HEO0OXOUMbIE U JOCTATOUYHbBIE JUISl €€ PElIeHUs, IPOBOAUTH PACYETHI U MPOBEPATH MOTYyUCHHBIN
pe3yibTar;

¢ IPOBOJUTH NpPSIMbIE U KOCBEHHBIE W3MEPEHUs (PU3UUECKHX BEIUYHH, C Y4YETOM
HEOOXOMMOW TOYHOCTH M3MEPEHUH, IJIaHUPOBAaTh XOJA H3MEpPEHMH, MNOoJy4yaTh 3HAYCHHE
U3MEpSEMOM BETUUMHBI U OIIEHMBATh OTHOCUTENBbHYIO OTPEIIHOCTD 110 33JaHHBIM hopMyiaM

2. COAEP/KAHUE YYEBHOI'O ITPEIMETA.

ba3oBblii ypoBeHb

10 kaacc
DuU3NKa U eCTeCTBEHHO-HAYVYHLIH MeTOX NO3HAHUSA HPUPOALI
dusznka — (QyHAaMeHTalbHas Hayka O MpHupoje. MeToIsl HAay4dHOTO HCCIIECAOBAHUS

buszndeckux sBiIeHU. MoaenupoBanue (pU3NUECKUX SBICHUN U TIpolieccoB. OU3NYECKUN 3aKOH
— TpaHUIIbl TPUMEHUMOCTH. DU3NUECKHe TEOPUH M MNPHUHIMI COOTBETCTBHsS. Poiib U MecTo
bu3ukn B (QOPMHUPOBAHWUM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B IPAKTUYECKOH
JEATEIIbHOCTH J0ieU. Du3zuxa u Kyaismypa.

MexaHHKA.
Kunemamuxa

I'paHuubpl NPUMEHMMOCTH KJIACCUYECKOM MEXaHMKU. DBakHeWlnne KHHEMAaTH4EeCKUE

XapaKTEPUCTUKHU — MEPEMENIEHUE, CKOPOCTh, YCKOpeHUEe. OCHOBHBIE MOJICIIH TEJI U IBUKEHUM.
Hunamuxa

B3anmoneiicteue Tten. 3akoHsl BcemupHoro TaroreHus, ['yka, cyxoro TpeHHs.
HNuepuunanpHas cucrema orcuera. 3akoHbl MexaHuku HproTona.

3aKOoHbl COXPAHEHUA 8 MEXAHUKE.

Nmnynbc MarepualibHOM TOYKHM M CHUCTEMBI. V3MEHEHME M COXpAaHEHUE HMITYJIbCA.
Hcnonvzoeanue 3aKk0H08 MeXAHUKU OJIs1 00bACHEHUSL O8UNCEHUsL HeDECHbIX mel U O/ PaA36UMUsL
KOCMUYecKux ucciedoganuti. MexaHWYecKass OSHEpPTHUS CHUCTEMBI Tel. 3aKOH COXPaHCHUS
MexaHW4YecKou sHepruu. PaboTa cuibl.



Pasnosecue mamepuanvroti mouku u meepoozco mena. Ycnosus paenosecus. Momenm

cunvl. Pasnogecue srcuokocmu u eaza. /leusicenue dxcuoxkocmeti u 2azos.
Konebanusa u ¢onnwl

Mexanuueckue koiiebanus U BONHBI. [IpeBpaliieHuss SHEpPruu Mpu KojeOaHusX. DHeprus
BOJIHBI.

Jlabopamopuvie pabomor:

1. 3mepeHune ycKopeHus Tena Mpu paBHOYCKOPEHHOM JBUKEHUU.

2. Uzydyenue nBukeHHs TeIa, OPOIICHHOTO TOPU30HTAIBHO.

3. OnpeneneHue KECTKOCTH MPY>KUHBI.

4. Onpenenenue kKo PUITMEHTA TPEHHUS CKOIBKCHHS.

5. M3yuenue 3aK0Ha COXpaHEHUS MEXaHUYECKON SHEPTUU.

6. N3mepeHne yCKOpEHHsT CBOOOIHOTO MaJEHUS C TIOMOIIBIO MAasSTHHKA

MouJiekyasipHas Gu3nKa M TePMOJANHAMHKA
Monexynapuas gpusuxa

MonekynsapHo-kuaernueckass — teopuss  (MKT)  crpoeHuss  BemectBa W €€
OKCIIEPUMEHTANbHBIC JOKa3aTelbcTBa. AOCONIOTHAsS TeMmIeparypa Kak Mepa CcpeaHen
KMHETUYECKOM SHEpPruM TEIUIOBOTO JBMKEHHUs 4YacTHI] BemlecTBa. Mojienb HAEalbHOrO rasa.
JlaBienne rasa. YpaBHEHME COCTOSHMS MICAIBHOrO rasza. YpaBHeHHe MeHaeneeBa—
Knaneiipona.

ArperaTHble COCTOSIHUS BelecTBa. Moodenb cmpoenus #HuoKocmeil.

Tepmoounamuka

Buytpennss sueprusi. Pabota u Teruonepenauya Kak CrocoObl M3MEHEHHsI BHYTpEHHEH
sHepruu. [lepBbIii 3akOH TepMOaWHAMHUKH. HeoOpaTUMOCTh TEIIOBBIX IPOIeccoB. [IpHHITUTIBI
JENCTBUSI TETIOBBIX MAIIUH.

Jlabopamopnwvie pabomoi:

7. OnpITHas npoBepka 3akoHa boins-Mapuorra

8. [IpoBepka ypaBHEHHUS COCTOSIHUS HACAIBHOTO ra3za

DJIEKTPOAMHAMHUKA
Inekmpocmamuka
DJIEKTPUYECKOE noJe. 3aKkoH Kynona. HanpsbkeHHOCTh u MOTEHIIN A
AJIEKTPOCTATUYECKOro 1osist. [IpoBoAHNKY, TOTYIPOBOAHUKY U IUAIIEKTpUKU. KoHneHcaTop.

11 xaacce
DJIeKTPOAMHAMHUKA (TIPOJAOKEHHUE)
3aKkoHbl ROCMOAHHO20 MOKA
[ToCTOAHHBIN SJIEKTPUYECKUN TOK. DJNEKTPOABMXKYyIIas cuia. 3akoH Oma s MOJHOH
1enu. DJIEKTPUYECKUI TOK B IPOBOAHUKAX, IEKTPOJINTAX, IOIYIPOBOJIHUKAX, Ta3aX U BaKyyMe.
Ceepxnpogooumocmo.

Maznummnuwie 63aumoodeiicmeus

NHnykupss marHUTHOrO mois. JleiicTBME MAarHMTHOTO IOJISI Ha NMPOBOAHUK C TOKOM M
JBIKYLIYIOCS 3apspkeHHyro dactuny. Cuna Ammnepa u cwia Jlopenna. MaruutHele cBOMCTBa
BEIECTBA.

dnekmpomaznumnoe none
3aKOH 3JICKTPOMarHuTHOM MHIYKIIMU. DJIEKTPOMArHuTHOE TOJIE.
InekmpomazHumubvie KO1€0AHUA U 60IHbL

DnekTpoMarHuTHbIC kKosieOanus1. KonebarenbHbIN KOHTYP.

IlepemeHHbII TOK. SBnenue CaMOMHIYKIIUU. WNHIyKTUBHOCTS. Onepeus
971eKMPOMALHUMHO20 NOA.

ONEeKTpOMarHuTHHIE BOJHBL.  J(Manma3oHbl 2JIEKTPOMATHUTHBIX M3JIYYEHHUH UM HX
MIPaKTUYECKOE TPUMEHEHUE.

Onmuka



['eomeTpuueckas ontuka. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomor:

1. U3mepenune DJIC u BHYTPEHHETO CONTPOTUBIICHUS TOKA.

2. HabGmroienue 1elicTBUS MAarHUTHOTO TIOJIST HA MPOBOJHUK C TOKOM.
3. 3y4yeHue ABieHUA dJIEKTPOMArHuTHON MHIYKIIUH.

4. OnpeneneHue nokKaszaTels MPEeIOMIICHUS CTEKIIA.

5. Habnronenune untepdepeHIny U M paKkiiuy cBeTa.

6. HaGmroieHue CIuIomHoro 1 JIMHEHYaToro CreKTpoB.

OCHOBBI CIENHAJTLHONH TEOPUH OTHOCHTEJILHOCTH

MHBapuaHTHOCTE MOXYJS CKOPOCTHM CBeTa B Bakyyme. [IpMHIMI OTHOCHUTEIBHOCTH

OitHmTeiHa. CBs3b MacChl U SHEPTHH CBOOOHOM YaCTHUIIBI. DHEPTUS TTOKOS.

KBanrToBast pusuka. Puzuka aroMa ¥ aTOMHOI'0 sIIpa

Keanmut u amomut

I'mnore3a M. Ilnanka. @otosnekrpuyeckuii 3ddexr. Doton. KopmyckynspHO-BOIHOBOM
nyanusM. Coomuowenue neonpeodenennocmell I etizenbepea.
[Tnanerapras momens aroma. OOBSICHEHUE JIMHEWYATOTO CIIEKTpa BOJOpPOJAa Ha OCHOBE

KBAHTOBBLIX IMOCTYJIATOB Bopa.

Amomnoe A0po u Inemenmapuvle YacCmuybl
CocTaB ¥ CTpOEHHE aTOMHOTO Si7jpa. DHEPrUs CBA3M aTOMHBIX siAep. Buasl painoakTHBHBIX

IPEBpAICHUI aTOMHBIX SJIEP.

3aKoH paJlMOAaKTUBHOTO pacnaja. SAnepHeie peakiuu. LlenHas peakuus neneHus saep.
DJyieMeHTapHbIe YacTUllbl. DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

Jlabopamopuvie pabomor:

7. W3ydeHue TpEeKOB 3apsKEHHBIX 4acTHIl o Gororpadusm
8. MonenupoBaHue paTuoaKTHBHOTO pacmajia

3. TemaTn4eckoe NJIAaHUPOBAHME

OcHoBHbBIE
KoJi-Bo OcHOBHBIE BHABI HanpasJIeHUs
Kuaace Pa3zgennl/TeMBI .
JNeATEJbHOCTH Yy4alerocst BOCIIUTATEJIbHOM
JeTeJbHOCTH
Du3uKa u * O0ObsacHAeT Ha mpuMepax poib u |l I'paxpanckoro
eCTeCTBEHHO- MecTo (GU3MKKH B (HOPMHUPOBAHUH |[BOCTTMTAHUSA
o 3 > 2. IlaTtpuoTuueckoro
HAYYHBIi MeTOJ COBPEMEHHOM HAay4YHOU KapTI/IHIiI Bocnmapm/m
MuHupa B A3BUTHUHN COBPEMCHHOU
MO3HaAHUs pa, p pem 7.  DKOJOTHYECKOro
TCXHHUKHN )51 TCXHOJIOTHUH, B
10 MPHUPOJBI . BOCIUTAHUS
HpaKTj/I‘-ICCKOI/I OCATCIIBbHOCTHU 3 HeHHOCTI/I
JIIOZICH, HAaYYHOI'O ITO3HAHUA
* JEMOHCTpUPYET Ha IpUMEpax
B3aUMOCBSI3b MEXITYy (U3NKOH U
APYTUMHU €CTCCTBCHHBIMU HAYKAMU
MEXAHUKA (53 4)
Kunematuka 5. dopmupoBaHus

* Ucnonp3yer jans  onucaHus
XapakTepa MpoTeKaHus (pU3MIecKux
MPOIIECCOB  (DM3MUYECKUE BEITMIMHBI
(mepemerenue, YCKOpCHHE,

KYJIETYPBI
310pOBbBA u
PMOITUOHATEHOTO
OTaromoydus

8. Hennoctu
HAYYHOTO
MO3HAHS

ux\uyuuu:) 48
B3aUMOCBA3b MCIKAY HUMU,

¢ peliacT KAa4YCCTBCHHBIC 3aaadu (B
TOM 4YHCJIE€ W MCEXKIPEAMETHOIO
xapaKTepa), HCIIOJIB3Ys MOACIN

ACMIUOv LPYIP)’ \ 2 §
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(MaTepuanpHasi TOUKa), PU3HMYECKHE
BEJTMYHHBI (mepememenue,
YCKOpPEHHE,  CKOPOCTb,  YIJIOBas
CKOpPOCTb, TEPHOA H  YacToTa
oOparleHus ), BBICTpauBas
JIOTUYECKH BEPHYIO HETOYKY
00BSICHEHHSA (moxazarenbcTBa)
MPEIOKEHHOTO B 3aja4e IMpolecca
(sBICHUS).

* pemaeT pacuyeTHBIE 3a/1a4u C SBHO
3aJJaHHON (PM3UYECKON MOJICIBIO: Ha
OCHOBE aHajW3a YCIOBHUS 3a/aud
BBLIENACT (DUBHYECKYI0 MOJEb,
HaxXxoauT (pU3MYECKUE BEIMYUHBI U
3aKOHEI, HEO0OXOINMBIE n
JIOCTATOYHBIE JIJIS €€

pelieHHs, TPOBOJUT pacueThl |
MPOBEPSET MOJYUCHHBIN pe3yIbTaT

Jnnamuka

16

* Hcmomp3yer [nis  ONMUCAHHA
XapakTepa MpOoTeKaHUs (PH3HUECKUX
MPOIECCOB  (DM3MUECKUE BEIIMYMHBI
(cmta, Macca, yCKOpeHHE, CKOPOCTh)
U JIEMOHCTPHPYET  B3aUMOCBA3b
MEXTy HUMU;

*  WCHONB3YeT JJIS  ONUCAHHSA
XapakTepa MpoTeKaHMs (PU3HIECKUX
MPOIIECCOB  (PU3UYCCKHUE 3aKOHBI C
Y4eTOM TPaHUI] UX TPUMEHUMOCTH;
* pemaeT KayecTBEHHBIE 3a/1add (B
TOM 4YHCIE W MEXIPEIMETHOTO
XapakrTepa), UCTONb3ys (PU3UUECKUE
BEJIMYMHEI (CHIIa, Macca, YCKOPEHHe,
CKOpPOCTbB), BBICTpanWBasi JIOTHYECKH
BEPHYIO  IICTIOYKY  OOBSCHEHUS
(mokasarenbCcTBa) MPEIIOKCSHHOTO B
3a/a4e mporecca (SBICHHS);

* pelraeT pacyeTHhIC 3aJla4d C SIBHO
3aJlaHHON (PU3MUYECKON MOJIEIBIO: Ha
OCHOBE aHajW3a YCIOBHUS 3a/a4d
BBLICNSICT  (DUBHYECKYI0O  MOJICIb,
HaxXxoauT (pU3MUYECKUE BEIUYUHBI U
3aKOHEI, HEO0OXOINMBIE 51
JOCTATOYHBIE JUIA €€ peIlIeHus,
MPOBOJIUT PacueThl M TPOBEPSCT
MOJTyYEHHBIN PE3yNbTaT;

* TPOBOJUT TPSIMBIE U KOCBEHHBIC
n3MepeHusi GU3NIEeCKUX BEIUYHH, C
Y4eTOM HEOOXOIUMOW TOYHOCTH
HU3MEPEHUH, MJIAHUPYET b (it
U3MEpPEHU, TMOJy4yaeT 3HayeHHe
n3MepsieMon BEJTMYHHBI u
OIICHUBAECT OTHOCHUTEIIHHYIO
MOTPEITHOCTh 1o 3aJlaHHBIM

¢dbopmynam

1. TI'paxmanckoro
BOCITUTAHUS

2.
TTaTproTHUEeCKOrO
BOCIMTAHUS

5. @®opmupoBaHus
KYJIbTYPbI
310POBbBS 71
SMOLMOHAIEHOTO
Onaromnorydust

8. IlennocTn
HAayJHOTO
MO3HAHUS

3aKOHBI COXPaHEHUsI
B MCXAaHHUKC

15

* Hcnonp3yer gns  onucaHus
XapakTepa MpoTeKaHus (PU3nIecKux
HpOLECCOB (U3MUECKUE BEIUYUHEI
(uMmynpe, MexaHWdeckas padora,

2.
TTaTproTHYEeCKOrO
BOCTIUTAHUS

5. ®opmupoBaHUs]

11



MOIIIHOCTb, KHHETUYECKAs u
MMOTEHIINATbHAS JHEPrus) u
JEMOHCTPUPYET B3aUMOCBSI3b
MEXTy HUMU;

*  HCHONB3YyeT M  OMUCAHHA

XapakTepa MpOoTeKaHUs (PU3HIECKUX
nporeccoB  (u3MYECKHe  3aKOHEI
(3aKkoH  coxpaHeHHMS  HUMIYJIbCa,
3aKOH COXpaHEHHWs DJHEPTUH B
MEXaHHMKE) C YYEeTOM TpPaHHI[ HX
MPUMEHUMOCTH;

* pemaeT KaueCTBEHHBIC 3a/1add (B
TOM 4YHCI€ H MEXIPEIMETHOTO
XapakTepa), UCTIONb3ys (PU3UUECKUE
BEJTMYMHBI (UMITYJIbC, MEXaHUIECKast
paboTa, MOIITHOCTh, KHHETUYECKas U
MOTCHIIUATbHAS SHEPrus),
BBICTPAUBACT JIOTHYECKHA BEPHYIO
IIETIOYKY O0OBSICHEHHSI
(mokazarenbCcTBa) MPEIJIOKCSHHOTO B
3aj1ave mporiecca (SIBICHHS);

* pemraeT pacyeTHbIE 33/1a4d C SIBHO
3aIaHHON (DU3UIECKON MOJIEITBIO: Ha
OCHOBE aHaju3a YCIOBHUS 3aJlaud
BBLICNSACT  (DUBHYECKYI0O  MOJICIb,
HaxXomUT (u3Hyeckue BETUYUHBI W
3aKOHHI, HEOOXOUMBIC u
JIOCTATOYHBIE JUIS €€ PEIICHUs,
MPOBOJNUT pacueTsl M TMPOBEPSIET
MOJTyYEHHBIN PE3yNbTaT;

* POBOJIUT MPSIMBIE U KOCBEHHBIC
M3MepeHusl (PU3MUecKuX BETUYHH, C
Y4eTOM HEOOXOIUMON TOUHOCTH
M3MEPECHHUIA, TUTAHUPYET XOJT
M3MEpEeHMIA, TIOJTyJaeT 3HaUCHHE
M3MepsieMON BETMYUHBI U
OIICHUBAET OTHOCHUTEIIBHYIO
MOTPEITHOCTh IO 33JJaHHBIM
dhopmynam

KYJIbTYPbI
3I0POBbBS 41
SMOLMOHAIEHOTO
Oaromnorydus

8. IlennocTtn
HAayJHOTO
MO3HAHUS

Konebanus u BoIHBI

9y

* Hcmomp3yer [nis  ONMUCAHHA
XapakTepa MpoTeKaHus (PU3NIeCKUX
MpOIIecCCOB  (pU3MUECKHE BEIUIHHBI
(ammmuTyma, mepwoA, — 4acToTa,
CKOpOCTb, YCKOpEHHE, cuia,
SHEprus,  JUIMHA  BOJHBI) |
JEMOHCTPHUPYET B3aMMOCBS3b
MEXITy HUMU;

* pemaeT KayeCTBEHHBIC 3a1adyu (B
TOM 4YHCIC W MEKIPEAMETHOTO
XapakTepa): UCIOJIL3YeT MOJIEIH,
(usnueckue BEITUYHHBI
(ammmuTyna,  TMEpHOA,  4acTOTa,
CKOpOCT, YCKOpCHHE, cuia,
SHEprus, JUTHHA BOJTHEI ),
BBICTPAUBACT JIOTHYECKHA BEPHYIO
IIETTOYKY OOBSICHEHHSI

(mokazaTenbCcTBa) MPEIIOKEHHOTO B
3aJ1aye mporiecca (SBICHHS);

S. @opMmupoBaHus
KYJIBTYpPBI
3I0POBBS 17|
SMOIIMOHAIEHOTO
OIaromnorydus

6. TpynoBoro|
BOCTITAHUS

7. DKOJIOTUIECKOTO)
BOCIIMTAHUS

8. Ilennoctn
HAyYHOTO
MO3HAHUS

12



* pellIaeT pacueTHBIC 3a/1a4u C SIBHO
3aIaHHON (DU3UIECKON MOJIEITBIO: Ha
OCHOBE aHajau3a YCIOBUS 3aJadyu
BBICTISICT  (DU3MYUECKYI0  MOJICIb,
HaxXomUT (u3Hyeckue BETUYUHBI W
MPUMEHSIET 3aKOHBI HEOOXOJUMBIC U
JOCTaTOYHBIC JJIi €€ PEIICHUs,
MPOBOJNUT pacueTsl M TMPOBEPSET
MOJTy4YeHHBIN Pe3yNbTaT;

MOJIEKYJISAPHAS

PU3UKA.

TEPMOJIMTHAMMKA (28 u)

MonnekynspHas
duzuka

15

e Hcmomp3yer [nis  ONMUCAHHS
XapakTepa MpoTeKaHus (pU3MIecKux
MPOIECCOB  (DM3MUYECKUE BEIIMYMHBI
(KOmMYeCcTBO  BEIIECTBA,  MOJb,
aToMHas eIMHUIIA Macchl,
OTHOCHUTEIbHAS aTOMHast u
MOJICKYJISIpHAsT Macca, MOJIpHas
Macca, aOCOINOTHas TeMIleparypa,
CpelHsss KWHETUYECKash DHEprus
MOJICKYJI, =~ CKOPOCTb  MOJICKYII,
JaBJICHUE, O0BEM, OTHOCHUTEIbHAs
BIJIQYKHOCTH BO3TyXa) u
JIEMOHCTPHUPYET B3aMMOCBS3b
MEXTy HUMU;

*  WUCIONB3yeT JUIi  ONHCAHUS
XapakTepa MpoTeKaHus (pU3nIecKux
MPOIECCOB  (PU3UYECKHE  3aKOHBI
(3akoH ABoraapo, 3akoH JlaJbToHA)
c y4eToM TpaHHUII 1704
MPUMEHUMOCTH;

* pemaeT KayeCTBEHHBIC 3a1adyu (B
TOM 4YHCI€ W MEKIPEAMETHOTO
XapakTepa), HCIOJNB3yS MOJEIH,
(u3nueckue BEITUYHHBI
(komMuecTBO  BelIeCTBA,  MOJIb,
aToMHas eIMHUIIA Macchl,
OTHOCHUTEIbHAS aToMHas u
MOJICKYJISIpHAsT Macca, MOJIpHas
Macca, aOCONOTHas TeMIeparypa,
CpemHsisi KUHETHYECKas DHEPrus
MOJICKYJI, ~ CKOPOCTb  MOJICKYII,
JaBiieHHe, O0BEM, OTHOCHTEIIbHAS
BJI&KHOCTh BO3/[yXa), BBICTPAWBAECT
JIOTUYECKH BEPHYIO HETIOYKY
00BSICHEHHS (moxazaTenbpCTBA)
MPEUIOKEHHOTO B 3aJlaue mporiecca
(sByICHUSA);

* pelraeT pacyeTHhIC 3aJla4d C SIBHO
3aIaHHON (DM3UIECKON MOJIENBIO: Ha
OCHOBE aHaju3a YCIOBHUS 3aJlauyd
BBICTISICT  (DU3MYECKYI0  MOJICIb,
HaxXomUT (u3Myeckue BEUYUHBI U
3aKOHEI, HEO0OXOINMBIE n
JOCTATOYHBIE JUIS €€ PEIICHUs,
MPOBOJUT pacyeThl W IPOBEPSET

2.
TlaTproTHUECKOTO
BOCIIUTAHUS

5. ®opmupoBaHUs
KYJIBTYpPbI
3I0POBBS "
SMOIIMOHAIEHOTO
OTaronoy s

7. DKOJIOTHIECKOTO)
BOCIIUTAHUS

8. Hennoctu
HAyIHOTO
MO3HAHUS

13



MOJIYYEeHHBIN pe3ybTaT;

* NPOBOJUT IpPsSMble U KOCBEHHBIE
nu3MepeHust GU3NIECKUX BENUYHH, C
y4eToM He0oOXOAMMOW TOYHOCTH

HU3MEPEHUH, MJIAHUPYET XoH
U3MEpPEHU, TMOJy4yaeT 3HayeHHe
n3MepsieMon BEITUYUHBI u
OIIEHHBAaET OTHOCHTEJIHHYIO
MOTPEITHOCTH 1o 3aJlaHHBIM
dhopmynam

TepmoguHamuka

13

* Hcmomp3yer [nis  ONMUCAHHSA
XapakTepa MpoTeKaHUs (PU3HIECKUX
MPOIIECCOB (PU3MUECKHE BEIUIHHBI
(KOTMYECTBO TEIUIOTHI, BHYTPCHHSS
sHeprusa, pabora rasa, KIIJI),
JEMOHCTPUPYET W  B3aUMOCBA3b
MEXTy HUMU;

*  WCHONB3YeT JJIS  ONUCAHHSA
XapakTepa MpoTeKaHUs (PH3HIECKuX
MPOIIECCOB  (PU3UYECKHE  3aKOHBI
(mepBbIit u BTOpOI 3aKOH
TEPMOJMHAMHUKH) C Y9E€TOM TPaHUI]
WX IPUMEHUMOCTH;

* pemaeT KayeCTBEHHBIC 3a1adyu (B
TOM 4YHCI€ H MEKIPEIMETHOTO
XapakTepa), HCIIONB3ys MOJENH,
(u3nueckue BEITUYHHBI
(KOTMYECTBO TEIUIOTHI, BHYTPCHHSS
sHeprus, pabora rasa, KIIJI),
BBICTPAUBAET JIOTHYECKH BEPHYIO
IIETIOYKY 00BsCHEHUS
(mokazaTenbCcTBa) MPEIIOKEHHOTO B
3a/a4ge mporecca (SBICHHS);

* pelraeT pacyeTHhIC 3aJla4d C SIBHO
3aJlaHHON (PM3MUYECKON MOJIEIBIO: Ha
OCHOBE aHajW3a YCIOBHUS 3a/laud
BBICTISICT  (DU3MUECKYI0  MOJICIb,
HaxXoJuT (pU3MYECKUE BEITMYUHBI U
3aKOHEI, HEO0OXOINMBIE n
JOCTATOYHBIE JUIA €€ pelIeHus,
MPOBOJIUT PacueThl M TPOBEPSCT
MOJTy4YeHHBINA Pe3yibTaT;

*  HCHOJB3YeT HWHPOPMAIUIO H
MPUMEHSCT 3HaHUS O TPUHIIUIIAX
padoThI u OCHOBHBIX
XapaKTepPUCTUKAX W3YYEHHBIX
MaliiH, TPHOOPOB MW APYTHX
TEXHUYECKUX YCTPOWCTB JUTSE
pelIeHnsl TMPaKTHYECKUX, YUeOHO-
WCCIIEIOBATEIILCKUX M TMPOEKTHBIX
3ajay;

* UCIIOJIL3YET 3HAHUS O (PH3HUECKUX
00BeKTax u mporeccax B
MTOBCETHEBHOM HKU3HU TUIS
COOJIFO/ICHUSI HOPM SKOJIOTUYECKOTO
TOBEJICHUSI B OKPYXaIoIIeil cpejie

2.
TTaTproTHYECKOTO
BOCITUTAHUS

5. ®opmupoBaHus
KYJIETYPBI
3I0pOBbS 171
SMOLMOHAIEHOTO
Oaromnorydust

7. DKOJIOTUIECKOTO|
BOCITUTAHUS

8. Hennoctu
HAYYHOTO
MO3HAHMS

SJEKTPOIUHAMUKA (11+524)
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DJIeKTpOCTaTUKa

11

* Ucmomp3yer [nis  ONMUCAHHSA
XapakTepa MPOTeKaHUs (HU3MIECKUX
MPOIIECCOB  (DM3MUECKUE BEIIMYMHBI
(anexTpuyecKuit 3aps,
HaIpPsHKEHHOCTb, pabora
DIEKTPUYECKOTO TIONIA, Pa3HOCTh
MMOTEHIIUAJIOB, HanpshKeHUE,
AIEKTPOEMKOCTb, DHEPTHUSA
3apsOKCHHOTO  KOHJIIEHCATopa) U
JIEMOHCTPHUPYET B3aUMOCBSI3b
MEXIy HUMH, MPUBOIUT TPUMEPHI
OTIFICAHHBIX TIPOIIECCOB M SBIICHUIN B
TEXHHKE;

* pemaeT KayeCTBEHHBIC 3a1adyu (B
TOM 9YHCIE W MEXKIPEAMETHOTO
XapakTepa), MCIHOJIB3YsSd MOJCIH,
¢u3nyeckue  BENMYUHBI  (3aKOH
COXpaHCHUS ANEKTPUIECKOTO
3apsna), BBICTpAWBAET JIOTHYCCKU
BEPHYIO  IICTIOYKY  OOBSCHEHUS
(mokazarenbCcTBa) MPEIIOKCSHHOTO B
3a/1a4de mporecca (SBICHHS);

* pelaeT pacueTHBIC 3a/1a9 C SIBHO
3aJJaHHON (PU3MYECKON MOJICIBIO: Ha
OCHOBE aHajam3a YCIOBUS 3aladu
BbIICISACT (DHU3MUECKYI0  MOJCIIb,
HaxXxoJuT (pU3MUYECKUE BEIUYUHBI U
3aKOHEI, HEOOXOIUMBIE u
OCTAaTOYHBIC IJII €€ PEIICHUs,
MPOBOJIUT PacueThl M TPOBEPSCT
MOJTyYEHHBIN PE3yNbTaT;

*  HCMNONB3yeT HUHPOPMALMIO U
MIPUMEHSAET 3HAHUS O IIPHHIIMITAX
paboThI u OCHOBHEIX
XapaKTePUCTUKAX H3YYCHHBIX
MalmiiH, TPHOOPOB MW APYTHX
TEXHUYECKHUX YCTPOWCTB IS
pEIICHUsT TPaKTHYECKUX, YUeOHO-
HCCIEAOBATEECKUX M TMPOCKTHBIX
3a7a4

1. TI'paxnmanckoro
BOCIIUTAHUS

2.
ITaTproTHUecKoro
BOCIIUTAHUS

S. @opMmupoBaHus
KYJIBTYPbI
310pOBbs u
SMOLMOHAJIBHOTO
Osaromnorydus

6. Tpynosoro
BOCIIUTAHUS

7. DKOJIOTUYECKOTO)
BOCITUTAHUS

8. IlennocTn
HAaY4YHOT'O
MO3HAHUS

IloaBenenue
HUTOI0B y4e0OHOro
roaa

1

Peseps yuyeOHoOro
BpPeMeHH.
IloBTOpEHME

Tu

11

3aKOHEI
HOCTOSIHHOT'O TOKA

13

* Hcmomp3yer [nis  ONMUCAHHSA
XapakTepa MpOoTeKaHUs (PH3HUECKUX
MPOIIECCOB  (PU3MUECKNE BEITUIHHBI
(cmma TOKa, HaIpsHKCHHE,
COTIPOTUBJICHUE) U JCMOHCTPUPYET
B3aMIMOCBSI3b MEXIY HAMU;

*  WCIONB3YyeT IS  ONMUCAHHA
XapakTepa MpOoTeKaHUs (PH3HUECKUX
MPOIIECCOB  (PU3UYECKHE  3aKOHBI
(3akom Oma misg ydJacTka I,
3akoH OMa JUIs TIOJTHOM 1IeTn);

5. ®opmupoBaHUS
KYJIbTYPbI
30POBbBS u
HYMOIMOHAIEHOTO
OIaromnorydust

7. DKOJIOTUYECKOTr0
BOCIMTAHUS

8. Hennoctu
HAYYHOTO
MIO3HAHUS

15



* pemaeT KayeCTBEHHBIC 3a1adyu (B
TOM HYHCIE W MEXIPEIMETHOTO
XapakTepa): HUCHOJb3ysd MOJCIH,
(m3nYecKue BETUYMHBI (CHUIa TOKa,

HaTpspKeHHe, COTIPOTHBJICHHE),
BBICTPAWUBAET JIOTHYECKH BEPHYIO
LIETIOUKY 00BsACHEHUS

(mokazaTenbCcTBa) MPEIIOKEHHOTO B
3a/1a4de mporecca (SBICHHS);

* pelraeT pacyeTHhIC 3aJla4d C SIBHO
3aJJaHHON (PM3UYECKON MOJICIBIO: Ha
OCHOBE aHajam3a YCIOBUSA 3alladul
BBICTISICT  (DU3MYECKYI0  MOJCIb,
HaxXxoauT (pU3MYECKUE BEIMYUHBI U
3aKOHEI, HEO0OXOINMBIE n
OCTaTOYHBIC IJII €€ pEIICHUs,
MPOBOJUT pacueThl M TPOBEPSCT
MOJTyYEHHBIN PE3yNbTaT;

* TIPOBOIUT TPSMBIE W KOCBEHHEIC
M3MepeHus (PU3NUSCKUX BEIUYHH, C
y4eTOM HEOOXOIUMOW TOYHOCTH

HU3MEPEHUH, MJIAHUPYET X011
U3MEpPEHU, TMOJy4yaeT 3HayYeHUe
n3MepsieMon BEITUYUHBI u
OIIEHHBAaET OTHOCHTEJIHHYIO
MOTPEITHOCTh o 3aJlaHHBIM
dopmynam;

*  UCIONB3YeT HMHQPOPMAIMIO H
NOPUMEHSET 3HAHUS O MPUHIHUIAX
paboThI u OCHOBHBIX
XapaKTePUCTHKAX U3Y4YCHHBIX
MaliiH, TPHOOPOB MW APYTHX
TEXHHYECKUX  YCTPOMCTB s
pCUICHUs] MpPaKTHYECKUX, Y4eOHO-
UCCIIEIOBATEIECKUX U TIPOCKTHBIX
3aj1ad;

* YICTIOJIB3YET 3HAaHUA O (PU3HYCCKUX
o0BeKTax W  TIpoleccax B
MOBCETHEBHOM KHU3HU ISt
obecriedeHust 0E30MacCHOCTH  TpHU
oOpameHun ¢ mpubopamMu U
TEeXHUYECKUMH YCTPOICTBAMU

MarsurtHrle
B3aUMOJICUCTBUA

* Ucnonp3yer jgns  onucaHus
XapakTepa MpOoTeKaHUs (PH3HUECKUX
MPOIECCOB  (DM3MUYECKUE BEIIMIMHBI
(MarHuTHasT WHIYKIWS, CUJIA, CHJA
TOKa, DJJCKTPUYCCKUH 3apsia) W
JIEMOHCTPHPYET B3aMMOCBSI3b
MEX]Ty HUMHU;

* pelraeT KadecTBEHHBIE 3aja4u (B
TOM 4YHCI€ H MEXKIPEIMETHOTO
XapakTepa): HCIOJb3YeT MOJICIH,
(bm3udeckue BENMMUNHBI (MarHUTHAS
WHAYKIOWS, CWJa, CHIA  TOKa,
ANEKTPUICCKUIA 3apsin),
BBICTPAWBACT JIOTHYECKH BEPHYIO
IIETTOYKY OOBSICHEHHSI
(mokazarenbCcTBa) MPEIIOKESHHOTO B

2.
ITaTproTHUECKOro
BOCIIMTaHUS

S. @opMmupoBaHus

KYJIETYPBI
310pOBbBA
PMOITUOHATEHOTO
OTaronoydus

7. DKOJIOTHYECKOTO)

BOCIIMTaHUA

8. Ilennoctn

Hay4YHOTO
MO3HAHUS

H
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3as1ave mporecca (SIBICHHS);

* pelaeT pacueTHBIC 3a/1a9d C SIBHO
3aJlaHHON (PU3UYECKON MOJICIBIO: Ha
OCHOBE aHajau3a YCIOBUS 3aJadyu
BbIICISACT (DHU3MUYECKYI0  MOJCIIb,
HaxXoAUT (DU3MYECKUE BEIUYUHBI U
3aKOHBI, HEOOXOaUMBIE n
MOCTAaTOYHBIC IJII €€ pEIICHUs,
MIPOBOJIUT pacyeTsl M IPOBEPSET
MOJIyYCHHBIN PE3yJIbTaT;

* CaMOCTOSITENIbBHO KOHCTPYHPYET
AKCTIEpUMCHTAIBHBIC YCTaHOBKHU
IS MPOBEPKHU BBIJIBUHYTHIX
TUIOTE3, IUIAHUPYET U MPOBOJIUT
(hM3udecKue SKCIEPUMEHTHI;

*  HCMHONB3yeT HUHPOPMALMIO U
NPUMEHSET 3HaHUS O IPUHIIMIIAX
padoThI )i OCHOBHBIX
XapaKTEePUCTUKAX H3YYCHHBIX
MallvH, OpHOOPOB H  JPYTUX
TEXHUYECKUX YCTPOUCTB JUTS
pereHusT TMPaKTHYECKHUX, ydeOHO-
HCCIEAOBATENECKUX M TMPOCKTHBIX
3aj1a4

DJIEKTPOMArHuTHOE
nose

* Mcnonb3yeT s OnUucaHus
XapakTepa MpoTeKaHus (PU3NIECKIX
MPOIECCOB (PU3MUYECKUE BETUIUHEI
(MarHuTHASE MHAYKIWS, MarHUTHBIH
MTOTOK, HHIYKTUBHOCTE, I/1C
WHAYKIWH, CHJIA TOKA,
COTIPOTHUBJICHHE) U IEMOHCTPUPYET
B3aMIMOCBSI3b MEXTY HAMU;

* perraet KauecTBeHHBIE 3329 (B
TOM YHUCJIC U MEKITPEIMETHOTO
XapakTepa): UCTIONb3yeT MOJISIIH,
(bm3udecKue BeTMYNHBI (MarHUTHAS
WHAYKIYS, MAaTHUTHBIN TIOTOK,
MHAYKTUBHOCTH, D/1C nnayKIuy,
CHJIa TOKa, COTIPOTHBIICHHE),
BBICTPAUBAET JIOTHYECKH BEPHYIO
LIEMOYKY OOBSICHEHUS
(mokazaTenbpCcTBa) MPEAIOKEHHOTO B
3a/a4e mporecca (SBICHHS);

* perraeT pacyeTHHIC 3aJ]a4U C SIBHO
3aJlaHHON (YM3UYECKON MOJICIBIO: Ha
OCHOBE aHaJIn3a yCJIOBHSA 33291
BBLIETISIET (PU3HUECKYIO MOJIEIb,
HaXOJUT (PU3MUYECKUE BEIIMIUHEI U
3aKOHBI (3aKOH 3JIEKTPOMArHUTHOU
WHIYKITAHN ), HEOOXOINMBIC U
JIOCTATOYHBIE JIJIS €€ PEIICHUS,
MTPOBOJIUT PACUYETHI M MTPOBEPSICT
MOJTy4YeHHBIN Pe3ybTaT;

* CaMOCTOSITEIILHO KOHCTPYHPYET
AKCIIEPUMEHTAILHBIC YCTAHOBKH
JUTSE TIPOBEPKHU BBIIBUHYTHIX
TUIOTE3, INIAHUPYET U POBOTUT
(hM3UYECKUE IKCIICPUMEHTHI;

1. I'paxxanckoro
BOCIIUTAHUS

2.
ITaTproTHUECKOro
BOCIIUTAHUS

8. llearnocTu
HAYYHOTO
[IO3HAHUS
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* UCHOJB3YeT HHPOPMALIUIO U
MIPUMEHSET 3HAHUS O TIPUHITAITAX
paboThI U OCHOBHBIX
XapaKTepUCTUKaX U3yUCHHBIX
MallliH, TPUOOPOB U APYTHX
TEXHUYECKUX YCTPOUCTB AJIS
peleHHs NPaKTHYECKUX, Y4eOHO-
HCCIIEIOBATEIBCKUX U TIPOCKTHBIX
3amaq

DJIEKTPOMAarHuTHHIE
KOJIcOaHUS U BOJIHBI

134

* Hcmomp3yer [mis  ONMUCAHHSA
XapakTepa MpOoTeKaHUs (PU3HUECKUX
MPOIIECCOB (PU3MUECKNE BEIUIHHBI
(cxopocTh, TepHo, YacToTa, JITUHA
BOJTHEI ) u JIEMOHCTPUPYET
B3aMIMOCBSI3b MEXIY HAMU;

* pemaeT KaueCTBEHHBIC 3a/1add (B
TOM 4YHCI€ H MEXIPEIMETHOTO
XapakTepa): HCIOJb3YeT MOJICIH,
(bm3udecKkue BETMYHUHBI (CKOPOCTH,
MEpPHO, YacToTa, JUIMHA BOJHBI),
BBICTPAUBACT JIOTHYECKHA BEPHYIO
IIETTOYKY O0OBSICHEHHSI
(mokazaTenbCcTBa) MPEIIOKEHHOTO B
3aj1aye mporiecca (SIBICHHS);

* pelraeT pacyeTHhIC 3aJla4d C SIBHO
3aIaHHON (DU3UIECKOM MOJIEITBIO: Ha
OCHOBE aHaju3a YCIOBHUS 3aJlaud
BBICTISICT  (DU3MUECKYI0  MOJICIb,
HaxXomUT (u3nyeckue BEIUYUHBI W
3aKOHEI, HEO0OXOINMBIE n
JIOCTATOYHBIE JUIS €€ PEIICHUs,
MPOBOJNUT pacueTsl M TMPOBEPSET
MOJTy4YeHHBINA Pe3yIbTaT

1. T'paxnmanckoro
BOCIIUTAHUS

2.
TlaTproTHUECKOTO
BOCIIUTAHUS

S. @opMmupoBaHus
KYJIBTYpPbI
310pOBBS "
SMOIIMOHAIEHOTO
OTaronoy s

7. DKOIOTUYECKOTO|
BOCIIUTAHUS

8. IlennocTn
HAYIHOTO
MO3HAHUS

Ontuka

144

* Ucmomp3yer [nis  ONMUCAHHS
XapakTepa MpOoTeKaHUs (PH3HUECKUX
MPOIIEeCCOB  (pU3MUECKHE BEITUIHHBI
(yron mageHWs, Yrojl OTpa)KEHHS,
(hOKyCHOE pacCTOSIHUE, ONTHYeCKas
CHWJIa JINH3BI, IJIMHA BOJIHBI, IEPHOI,
9acToTa) u JIEMOHCTPUPYET
B3aMIMOCBSI3b MEX Ty HIUMU;

* pemaeT KayeCTBEHHBIC 3a1adyu (B
TOM HYHCIE W MEXIPEIMETHOTO
XapakTepa): HCIONB3YeT MOJACTH
(cBetoBoit ny4), (uznueckue
BEMYMHBl (Yyronl TAaAeHus, Yroi
oTpakeHusA, (POKyCHOE pPacCTOSHUE,
ONTHYECKas CHia JIMH3BIL, JUTUHA
BOJIHBI, TIEPUOJ, YacTOTa), 3aKOHBI
(3aKkoH MIPSIMOJIMHEHHOT O
pacnpocTpaHeHHUsT CBETa, 3aKOHBI
OTPaXKCHUS W TPEJIOMJICHHE CBETA)
BBICTPAUBAET JIOTHYECKH BEPHYIO
IIETIOYKY OOBSICHEHHSI
(mokazarenbCcTBa) MPEIJIOKCHHOTO B
3a/ade mporecca (SBICHHS);

* pemraeT pacyeTHbIE 33/Ia4d C SIBHO
3aJJaHHON (PM3MYECKON MOJICIBIO: Ha

2.
ITaTproTHUECKOro
BOCTIUTaHUS

3. JyxoBHO-
HpPaBCTBEHHOTO
BOCTITAHUS

S. @opMmupoBaHus
KYJIBTYpPBI
310pOBbBA "
SMOIIMOHAIEHOTO
OIaromnorydus

7. DKOJIOTUYECKOTO)
BOCTITAHUS

8. Ilennoctn
HAYYHOTO
MO3HAHUS
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OCHOBE aHajau3a YCIOBUS 3aJadyu
BBLJIENSCT  (DUBHYECKYI0O  MOJICIb,
HaxXxoJuT (pU3MYECKUE BEIMYUHBI U
3aKOHBI, HEOOXOUMBIC u
NOCTATOYHBIE JUIA €€ pelIeHus,
MPOBOJUT pacueTsl M MPOBEPSIET
MOJTyYEHHBIN PE3yNbTaT;

* TPOBOJUT TpPSIMBIE U KOCBEHHBIC
n3MepeHusi GU3NIEeCKUX BEIUYHH, C

y4eTOM HEOOXOIUMOW TOYHOCTH
HU3MEpPCHUN, IIaHUPYET x0J
U3MEPEHU, TMOJy4yaeT 3HayYeHUe
U3MepsieMOi BEJTMYHHBI u
OIICHUBAET OTHOCUTEIIBHYIO
MOTPETTHOCTh 1o 3aJlaHHBIM
dhopmymnam;

*  HCHOJB3yeT UHPOPMALUIO H
NpUMEHSIET 3HaHWSA O MPHUHIMIAX

paboThI u OCHOBHBIX
XapaKTepUCTUKAX M3yYEHHBIX
MalliH, NOpuOOpOB U JPYrux

TEXHUYECKUX YCTpPOMCTB JUTS
pelIeHnsl TMPaKTHYECKUX, YUeOHO-
HCCIEAOBATENBCKUX M TPOCKTHBIX
3amaq

*  CaMOCTOSITENTFHO KOHCTPYHPYET

AKCIIEpPUMEHTAIbHBIC YCTaHOBKH
TUTSt MIPOBEPKU BBIJIBUHYTHIX
TUNOTE3, IUIAHUPYET W TIPOBOJUT

(1)I/I3I/I‘-ICCKI/IC OKCIICPUMCHThI

OCHOBBI
CIIEIIMAJIBHOM
TEOPUH
OTHOCHUTEJIbH
oCcTHn

4y

* Perraer kayecTBEHHBIC 3a/1a4Ml (B
TOM 4YHCI€ W MEKIPEAMETHOTO
XapakTepa): UCIOJIL3YeT MOJIEIH,
(m3nyYecKue BEIWYHHBI  (SHEPTHS
Tela, OJHEPrHs TIOKOs, CKOPOCTh
CBETa), BBICTpAWBACT JIOTMYCCKH
BEPHYIO  IICTIOYKY  OOBSCHEHUS
(mokazarenbCcTBa) MPEIIOKCHHOTO B
3a/1a4ge mporecca (SIBICHH)

2.
TTaTproTHUECKOTO
BOCTIHTAHUS

8. Hennoctu
HAYYHOTO
MO3HAHUS

KBAHTOBAS ®U3HKA.
®N3NKA ATOMA 1
ATOMHOTO SIJIPA (20u)

KBauTEI 1 aTOMEI

10

* Ucmomp3yer [nis  ONMUCAHHS
XapakTepa MpOoTeKaHUs (PH3HUECKUX
nporeccoB (U3NYECKUE BEITHYMHEI
(gacToTa, AJUHA BOJIHBI, DHEPTHS,
paboTa BBIXOAA) M JEMOHCTPUPYET
B3aMMOCBSI3b MEX/y HAMHU;

* pelraeT KadecTBEHHBIE 3aja4u (B
TOM 4YHCI€ H MEXKIPEIMETHOTO
XapakTepa): HCIOJb3YeT MOJICIH,
(dbm3udeckue BETUYMHBI (JacTOTa,
JUIMHA BOJHBI, J3HEprusi, pabora),
BBICTPAUBACT JIOTHYECKHA BEPHYIO
IIETTOYKY OOBSICHEHHSI
(mokazaTenbCcTBa) MPEIIOKEHHOTO B
3aJ1aye mporiecca (SBICHHS);

2.
ITaTproTHUECKOro
BOCTIUTAHUS

4. DCTeTH4ecKoro
BOCIIMTAHUS

S. @opMmupoBaHus
KYJIBTYpPbI
310pOBBS "
SMOLMOHAIIEHOTO
OTaronoy s

8. Hennoctu
HAYYHOTO
MO3HAHUS
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* pelraeT pacyeTHhIC 3aJla4d C SIBHO
3aIaHHON (DU3UIECKON MOJIEITBIO: Ha
OCHOBE aHaju3a YCIOBHUS 3aJlaud
BBICTISICT  (DU3MYUECKYI0  MOJICIb,
HaxXomUT (u3Hyeckue BETUYUHBI W
3aKOHBI, HEOOXOUMBIE u
JOCTATOYHBIE JUIS €€ PEIICHUs,
MPOBOJNUT pacueTsl M TMPOBEPSET
MOJTy4YeHHBIN Pe3ybTaT;

* TPOBOJUT MPSIMbIE U KOCBECHHKIC
M3MepeHus (PU3NUSCKUX BEITUYHH, C
y4eTOM HEOOXOOUMOW TOYHOCTH
M3MEPCHHIA, TUTAHUPYET X0
W3MEPCHUIA, TONy4YaeT 3HAuCHUC
n3MepsieMon BEJIMYNHBI u
OIIEHHBAaET OTHOCHTEJIHHYIO
MOTPEITHOCTh o 3aJIaHHBIM

dhopmynam

ATOMHOE SApO U
3JIEMEHTapHBIC
YaCTHUIIBI

10

» OnmchIBaeT XapakTep MPOTeKaHUs
(hM3UYECKUX MTPOIECCOB;

* pemiaeT KauyeCTBCHHBIC 3a/lay:
WCTIONB3yeT Mozenu (TPOTOHHO-
HEUTpOHHAs

MOJIeTh
BEITUYHHBI
CBeTa,

spa), ¢duznueckue

(oHeprus,  CKOPOCTb
Macca), BBICTpanBacT
JIOTHYECKH BEPHYIO LETOYKY
00BSICHEHHS (moxazarenbcTBa)
MPEUIOKEHHOTO B 3a/1aue mporiecca
(sBICHUA);
* pemaeT pacuyeTHBIE 3a/1a4u C SBHO
3aIaHHON (DU3UIECKON MOJIEITBIO: Ha
OCHOBE aHalW3a YCIOBHS 3aJ1a4d
BBLIENACT (U3NYECKYI0O MOJEb,
HaxomuT (usnyeckue BETUYMHBI U
3aKOHBI, HEOOXOUMBIE u
JNOCTaTOYHBIE Uil € pELICHUs,
MPOBOJUT pacyeThl M IPOBEPSET
MOJYYEHHBIN pe3yIIbTaT;
* MPOBOJUT MpSMble U KOCBEHHBIC
nu3MepeHust YU3NIECKUX BENUYHH, C
y4eToM HeO0OXOJAMMOW TOYHOCTH
HU3MEPEHUH, MJIAHUPYET b (it
W3MEpPEHHUH, IMOoNy4yaeT 3HAuYeHHE
nu3MepsaeMon BEJTMYHHBI u
OIICHUBAET OTHOCHUTEJIBHYIO
MOTPENIHOCTh o 3aJJaHHBIM

dhopmynam

2.
ITaTproTHUECKOro
BOCIIUTAHUS

S. @®opmupoBaHus
KYJIbTYpPbI
310pOBBS "
SMOIMOHAIEHOTO
OTaronoydns

7. DKOJIOTUYECKOTO|
BOCIIUTAHUS

8. IlennocTn
HAyIHOTO
MO3HAHUS

IMonBenenue
HUTOIOB Y4eOHOIro
roaa

1

IToaroroBka K
HUTOTOBOMY
TEeMATHYECKOMY
OLICHUBAHMIO

Sy

Peseps yueOHoro
BpPeMeHH.

20y
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Hrorosoe
NMOBTOPEHHE
HUTOIoO 1029+1029=2044
COTI'JTACOBAHO COTI'JTJACOBAHO
[Iporokou 3acenanus 3amecTuTelb TUpPEeKTOpa Mo
METOINYECKOT0 OO BEINHEHUS YBP
yuuteneid MAOYCOII Ne 2 [onosckas D.A.
um. FO.A. T'arapuna HOAIHCE 2.1.0.
or 27.08.2021 roma Ne 1 2021 roxa
Bykaps H.B.
noanuck pykosogurens MO O.1.0.
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