1.Ilnanupyemble pe3yabTaThl U3yueHus: Kypca ¢usuku 8-9 ki:

c(OpPMUPOBAHHOCTH OCHOB LIEIOCTHONW HAYYHOU KapTHUHBI MUPA;

dbopMHupOBaHWEe TOHMMAHHS B3aUMOCBS3M W  B3aWMO3aBHCHUMOCTH
€CTECTBEHHBIX HAYK;

chOpPMHPOBAHHOCTh, TIOHMMAaHUSl BIUSHUS €CTCCTBCHHBIX HAyK Ha
OKpPY)KaIOIIYI0 Cpey, SKOHOMHYECKYI0, TEXHOJOTMYECKYIO, COIHUAIbHYIO |
TUYECKYIO Cephl ACSITEbHOCTH YEIIOBEKA;

CO37aHHe YCJIOBHM [IJIi pa3BUTHUA HABBIKOB Y4eOHOM, HPOEKTHO-
UCCJIeI0BATENIHCKOM, TBOPUYECKOW JESITEIIbHOCTH, MOTHUBALMUA OOYYaIOIIUXCS K
CaMOpPa3BUTHUIO;

c(hOpMHPOBAHHOCTh YMEHUI aHAJIU3UPOBaTh, OLICHUBATh, NPOBEPATH HA
JIOCTOBEPHOCTH M 0000IIIaTh HAYYHYIO HH()OPMAIIHIO;

c(hOpMHPOBAHHOCTh HABBIKOB 0€30MacHOM pabOThI BO BpeMs MPOEKTHO-
MCCIIEOBATEIbCKOM M AKCIIEPUMEHTAILHOMN JEATeILHOCTH, TIPH UCIIOJIb30BAaHUHU
1a00paTOPHOTO 00OPYIOBAHUS.

[IpenmeTHbIE pe3yNIbTaThl U3YUYEHUs MpeaMeTHOM obnacTu « EcTecTBeHHbIE
HAyKW» BKIIOYAIOT MIPEAMETHBIC PE3YJIbTAThl U3YUCHUS YUEOHBIX IIPEIMETOB:

«®u3uka» (0a30oBblii ypoBeHb) - TpeOOBaHUS K MPEIMETHBIM
pe3ynbTaTamM 0CBOEHHUS 0a30BOro Kypca (hHU3UKU JOJKHBI OTPAKATh:

1) chopMUPOBAHHOCTh MPEJACTABICHHA O pPOJIM M MecTe (U3UKU B
COBPEMEHHOM HAay4YHOW KapTHUHE MHpa; MMOHMMaHUE (PUINYECKON CYIIHOCTH
HaOmoMaemMbplx BO BceneHHO# siBIEHWH; MOHUMaHue poiid (PU3MKU B
dbopMHupOBaHNN KPYyro3opa ¥ (PYHKIIMOHAIBHONW TPaMOTHOCTH YEJIOBEKa IS
pEIICHUS MPAKTUICCKUX 3a]1a4;

2) BIQJCHUEC  OCHOBOIIOJATAMOIIMMU  (PU3NYCCKUMHU  MOHSATHIMH,
3aKOHOMEpPHOCTSIMH, 3aKOHAaMH W TEOPHUSIMH; YBEPEHHOE TIOJb30BaHUE
bu3nYecKOl TEPMUHOJIOTUEN U CUMBOJIUKOIA;

3) BJIaJICHHE OCHOBHBIMU METOZAMH HAyYHOT'O ITO3HAHUS, UCIIOJIb3YEMbIMH
B (Qusuke: HaOMIOACHUE, OMHCAaHUE, W3MEpPEHHEe, OKCIEPUMEHT, YyMEHUS
o0pabaTbiBaTh pE3yNbTaThl M3MEPEHUN, OOHAPYKMBATH 3aBUCUMOCTH MEXIY
bu3nUecCKUMU BEeTUYMHAMU, OOBSCHATH TOJYyUYCHHBIE PE3YJIbTaThl U JeiaTh
BBIBOJIBL;

4) chopMHUPOBAHHOCTh YMEHUS pelliaTh PU3MUYCCKUE 3a/1auH;

5) chopMHpPOBAaHHOCTh yMEHHUS MPUMEHSITH IMOJyYCHHBIC 3HAHHS IS
OOBSCHEHHS YCIIOBUM MPOTEKaHUs (U3MUECKUX SIBICHUW B TPUPOAE U IS
MPUHATHUS TIPAKTUYCCKUX PEIICHUN B MIOBCETHEBHOM KU3HU;

6) chopmHpoBaHHOCT, COOCTBEHHOM TIO3MIIMM [0 OTHOIICHHIO K
dusndeckoit nHGOpPMAIIUHU, TTOTyIaeMOU U3 Pa3HBIX HCTOYHUKOB;

7) oBianaeHue (chopMHUPOBAHHOCTH MPEACTABICHUI) NMPaBUIAMU 3aIHCH
dusnueckux ¢GopMmysn pernbePpHO-TOYeUHON cucTtembl oOo3HaueHuit JI. bpaiiis
(n71st cenbIX U CIIA00BUIAIITNX 00YUYAIOIIUXCS).

B pe3yabraTe usydeHusi yueOHoro mpeamera «®usuka) Ha ypOBHE
cpeaHero oo1iero oopa3oBaHuUs:

BoinyckHuk Ha 62a30BOM YPOBHE HAYYUTCS:

— JEMOHCTPUPOBAT, Ha TMpUMEpax poOJdb U MecTOo (UBHKH B
dbopMHpOBaHNY COBPEMEHHOW HAyYHOW KapTHHBI MHUPA, B Pa3BUTUU



COBPEMEHHOW TEXHUKHU U TEXHOJIOTHUM, B TPAKTUYECKOMN NESATEIBHOCTH JIHOJIEH;

— JEMOHCTPUPOBATh HA MPUMEpPaxX B3aMMOCBSI3b MEXKIY (PU3UKONU U
JIPYTUMH €CTECTBEHHBIMU HAYKaAMU;

— yCTaHABIIMBaTh B3aMMOCBA3b €CTECTBEHHO-HAYYHBIX SIBIICHHUM U
MIPUMEHSATHh OCHOBHBIC (DU3UICCKHE MOJICIHN I UX ONMCAHUS U OOBSICHCHWS;

— UCIOJIb30BaTh HMHQPOpMALUI0  (PU3UYECKOTO COJCPKAHHUS TPU
pEelIeHUN Y4eOHBIX, MPAKTUYECKUX, MPOEKTHBIX W HMCCIEIOBATEIbCKUX 3ajad,
UHTErpupyss WHOOpPMAIUIO U3 pa3JIUYHBIX HCTOYHHUKOB U KPUTHUYECKH €€
OIICHUBAS;

— paznuyaTh M YMEThb HCIIOJb30BAaTh B Y4EOHO-UCCIENOBATEIBCKOU
NEATeIbHOCTH  METOJbl HAy4YHOTO I[03HaHUs (HAONMIOIEHUE, OIMHUCaHuE,
M3MEpEHUE, PKCIEPUMEHT, BBIJIBUDKEHUE TUMOTE3bl, MOJECIUPOBAHUE U [Ip.) U
(GopMbl Hay4yHOro mo3HaHUA ((PakKTbl, 3aKOHBI, TEOPHH), IEMOHCTPUPYS Ha
MpUMepax ux pojb U MECTO B HAYYHOM MTO3HAHWH;

— IIPOBOJUTH MPSMbIE U KOCBEHHbIE U3MEHEHUsT (PU3UUECKUX BEITUYHH,
BbIOWpas M3MEpPUTENbHbIE NPUOOPHl C YYETOM HEOOXOAMMOW TOYHOCTH
U3MEPEHUH, IUJIAHUPOBATh XOJ M3MEPEHUM, MOJIy4YaTh 3HAYEHUE H3MEPSAEMOM
BEJIMYUHBI U OIIEHUBATh OTHOCUTEILHYIO MOTPEITHOCTH M0 33JJaHHBIM (popmyIiaM;

— IPOBOJUTH HCCJICAOBAHMS 3aBUCHUMOCTEH MEXIYy (PU3MUECKUMU
BEJIMYMHAMU: MPOBOAUTH U3MEPEHUS U OIPEIECIATh HA OCHOBE HCCIICIOBAHMS
3HAQYEHUE T[apaMETpPOB, XapaKTEPHU3YIOIIUX JAaHHYIO 3aBUCUMOCTb MEXKIY
BEJIMUUHAMHU, U JIEJIaTh BHIBOJ C YYETOM MOTPEUTHOCTH U3MEPEHUM;

— WCIIONIBL30BaTh JUIsl ONMKMCAHUs XapakTepa MPOTEKaHUs (PU3NYECKUX
MpoIeccoB (pU3NYECKUE BEIWYUHBI M JIEMOHCTPUPOBATh B3aMMOCBS3b MEXKIY
HUMU;

— WCTIOJB30BaTh ISl ONMKCAHUs XapakTepa MPOTEKaHUs (HU3NYECKUX
MpoIECCOB (PU3UUECKUE 3aKOHBI C Y4ETOM T'PaHUI] UX IPUMEHUMOCTH;

— pemaTh Ka4yeCTBEHHbIE 3a7aud (B TOM YHCJIE U MEXKIIPEAMETHOTO
XapaKkTepa): UCMOJIb3Ys MOJIENH, (PU3NUECKUE BETMYUHBI U 3aKOHBI, BRICTPANBATh
JIOTUYECKHA BEPHYIO IEMOYKY OOBSICHEHHUS ([I0Ka3aTesIbCTBA) MPEJIOKEHHOTO B
3a/a4e npouecca (SIBICHU);

— pemaTh pacyeTHbIC 3a/1a4M C SIBHO 33JIaHHON (hPU3HUECKON MOJEIBIO:
Ha OCHOBE aHAJIM3a yCIIOBHUSA 3a/1a4d BBIICTATH (U3HMUYECKYIO0 MOJIETh, HAXOAHUTh
¢u3nueckrue BEIUYMHBI U 3aKOHBI, HEOOXOJUMBIC U JOCTATOYHBIC IS €e
pelieHus, MPOBOIUTh PaCUEThl U MPOBEPSATH MOJYUCHHBIN pe3yJIbTar;

— YUYUTBIBATh TPAHUIBI TMPUMEHEHUS M3YYCHHBIX (PU3MUECKUX
MOJIeJIe TTPH pelieHur (U3NIECKUX U MEKIIPEIMETHBIX 33]1a4;

— UCII0Ib30BaTh MH(GOPMAIIUIO0 M MPUMEHSATh 3HAHUS O MPUHITUIIAX
pabOThl 1 OCHOBHBIX XapaKTEPUCTHUKAX U3YUEHHBIX MaIllMH, MPUOOPOB U JPYTUX
TEXHUYECKUX  YCTPOMCTB IS  PEIICHHWs  MPAaKTHUYECKHX,  y4eOHO-
HCCIIEIOBATENIbCKUX U IPOEKTHBIX 3a]1a4;

— WCIIOJIb30BaTh 3HaHUS O (U3MYECKUX OOBEKTaxX M Mpoleccax B



MMOBCEHEBHON JKW3HM A OOecredeHus: 0e30MacHOCTH Tpu OOpamieHuu ¢
npuOopaMd W TEXHUYCCKUMHU YCTPOWCTBAMH, IS COXPAHCHHS 3J0POBbS W
COOJIIOJICHVSI HOPM HKOJIOTUYECKOTO TIOBEJCHHS B OKPYXAIOMIeW cpene, IS
HPUHATHS PEIICHUH B TOBCETHCBHOM JKU3HHU.

BoinyckHuk Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUYHTHCS:

— MOHUMATh W OOBSICHATH IEJIOCTHOCTh (DU3MYECKOW TEOpHH,
pasnuyaTh TPAHUIBI €€ MPUMEHUMOCTH M MECTO B PNy APYTHX (DU3UIECKUX
TEOPUH;

— BIIQJICTh MPUEMaMH MMOCTPOCHUS TEOPETHUECKHX JO0KA3aTeIhCTB, a
TaK)kKe TPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTEKaHUs (PU3NUECKHX SIBICHUN U
IPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JI0KA3aTEIbCTB;

— XapaKTEepHU30BaTh CUCTEMHYIO CBSI3b MEXKJY OCHOBOIIOJATaroIIMMHU
HAyYHBIMU TOHSATUSMH: TPOCTPAHCTBO, BpeMsi, Marepusi (BELIECTBO, IIOJIE),
JIBWKEHUE, CUIIa, DHEPTUS;

— BBIJIBUTATh THUIIOTE3bl HA OCHOBE 3HAHHUS OCHOBOIOJIArarolIuX
(bu3HUEeCKX 3aKOHOMEPHOCTEHN U 3aKOHOB;

— CaMOCTOSATENIbHO  IUTAHUPOBAaTb W MPOBOAWTH  (PU3HUCCKHE
AKCIICPUMECHTHI;

— XapaKTepu30BaTh TJIOOATBHBIE TPOOJIEMBI, CTOSIIHE  TEpen
YEJIOBEUECTBOM: DHEPTCTHUCCKHUE, CHIPhEBBIC, SKOJOTHUECKHE, — U POJIb (PU3UKH
B PELICHUH 3TUX POOIIEM;

— permaTh MPakKTHKO-OPUEHTUPOBAHHBIC KAYECTBEHHBIE W PACUCTHHIC
¢usnueckue 3amadu ¢ BbIOOPOM (U3HYECKOM MOJENH, UCMOIb3Ys HECKOJBKO
bu3NUecKNX 3aKOHOB WM (POPMYJ, CBSI3BIBAIOIIMX HW3BECTHBIC (U3HUECKHE
BEJIMYMHBI, B KOHTEKCTE MEKIIPEAMETHBIX CBS3EH;

— OOBSACHATh TPHUHIUIBI PabOTBI M XapaKTEPUCTUKU H3YyUEHHBIX
MaIlIH, MPUOOPOB U TEXHUUYECKUX YCTPOMNCTB;

— OOBSACHATH YCJIOBHS TNPUMEHEHHS (U3MUECKUX MOJCNIEeH TMpu
pemieHnM (U3NMUECKUX 3a7a4, HAXOJUTh aJ[eKBATHYIO MPEIJIOKEHHON 3ajade
buznIecKyro MO/IeIb, pa3pemarh mpodaeMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUH,
TaK ¥ MPU TTOMOITH METOJIOB OIICHKH.

«@usukay (yriayoOJeHHbIi YpOBeHb) - TpeOOBaHUS K MPEIMETHBIM
pe3ynbTaTaM OCBOCHHUS YIIIYyOJICHHOTrO Kypca (U3MKU JIOJDKHBI BKJIIOYATh
TpeOOBaHUS K pe3yibTaTaM OCBOCHHS 0a30BOr0 Kypca H JOMOJHHUTEIHHO
OTpaXkaTh:

1) chopMHUPOBAHHOCTH CHCTEMBI 3HAHHH 00 OOMMX (DU3HUECKHUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX, IPEICTABICHUH O IEMCTBUU BO BeeneHHon
($u3HUEeCKUX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBUSX;

2) chOpMHpPOBAHHOCTH yMEHHs HCCIICOBaTh M  aHAJIM3HPOBAThH
pasHooOpasHble (HU3UUYSCKUE SIBJICHUS W CBONCTBA OOBEKTOB, OOBICHATH
MIPUHITUTIBEI PAOOTHI ¥ XapaKTEPUCTUKU MPUOOPOB U YCTPOUCTB, OOBSICHATH CBA3h



OCHOBHBIX KOCMHUYECKUX 00BEKTOB C Te0(U3NICCKIMU SBJICHUSMU;

3) BIaJcHHE YMEHUSMH BBIJABUTAaTh THUIOTE3bl HAa OCHOBE 3HAHHS
OCHOBOIIOJIATrAMUX (PU3NIECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MIPOBEPSATHh UX
AKCIIEPUMEHTAJILHBIMU Cpe/ICTBaMU, (DOPMYJIUPYS 11eTTb NCCIICIOBAHMS;

4) BiaJeHHE METOJaMH CaMOCTOSITEILHOTO IIAHMPOBAHUS U IMPOBEICHHUS
(bU3UYECKUX AKCIIEPUMEHTOB, OITMCAHUSI U aHAJIM3a MOJyYeHHON N3MEPUTEIIbHON
uH(opMaIu, onpeeaeHus T0CTOBEPHOCTH MOJIYUYEHHOTO pe3yJibTaTa;

5) chopMHPOBAaHHOCTH, YMEHHU MPOTHO3MPOBATh, AHAIU3UPOBATH U
OIICHWBATh TIIOCTEACTBUS OBITOBOM M MPOW3BOACTBEHHON JEATEIHLHOCTH
YeJIOBEKA, CBA3AHHON ¢ (PM3MYECKUMU TIPOIIECCAMHU, C TIO3UIUN IKOJIOTHIECKOM
0C30ITaCHOCTH.

BbInmyCKHMK HA yIrj1y0JIeHHOM YPOBHE HAYYMTCS:

— OOBSICHATh W aHAJU3UPOBATh POJb M MECTO (PU3UKH B
dbopMUpPOBAaHUHM COBPEMEHHOM HAyyHOW KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHH, B TPAKTUUECKOMN AEATEIIBHOCTHU JIIOACH;

— XapakTepru30BaTh B3aUMOCBI3b MEXKIY (QUIUKOH U JPyrUMU
€CTEeCTBEHHBIMU HAYKaMU;

— XapaKTepU30BaTh CUCTEMHYIO CBSA3b MEXKIY OCHOBOIOJAraloluMHU
Hay4YHBIMU TOHSTHSIMU: TPOCTPAHCTBO, BpeMsi, Marepus (BEIIECTBO, IOJE),
JBIDKEHUE, CUIIA, DHEPTUS;

— MOHUMAaTh U OOBICHATH IIEJIOCTHOCTh (DU3UUECKON Teopuw,
pa3nyaTh TPAHUIBI €€ MPUMEHUMOCTH M MECTO B DSy JIPYTUX (PU3HUECKUX
TEOpUHU;

— BJIQJICTh IIPUEMaMHU TOCTPOCHUSI TEOPETUUYECKUX J0KA3aTeNIbCTB, a
TaK)XKe MPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTEKAaHHMS (PU3MUCCKUX SBICHUN H
MPOIIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JJOKA3aTEIbCTB;

— CaMOCTOSITEJIbHO KOHCTPYHUPOBATh AKCIIEPUMEHTAJIbHBIE YCTAaHOBKU
JUIi  TPOBEPKH  BBIIBUHYTBHIX TUIOTE3, PACCUUTHIBATh aOCOJIIOTHYIO U
OTHOCHUTEJIbHYIO TTOTPEIIHOCTH;

— CaMOCTOSITEJIbHO  IUIAaHUPOBATh W MPOBOJAUTH  (hU3UYECKUE
AKCIIEPUMEHTHI;

— pemaTh MPakTUKO-OPUEHTUPOBAHHBIE KaUYE€CTBEHHBIE M PACUETHbHIC
dbu3uYecKre 3aJadd C OINOpPOM KaKk Ha W3BECTHBIC (PU3MYECKHE 3aKOHBI,
3aKOHOMEPHOCTH ¥ MOJICIIH, TaK M Ha TEKCTHI ¢ N30BITOYHOM MH(GOPMAIIUEH;

— OOBSCHATH TPAHUIIBI TPUMEHEHU S U3YYCHHBIX (PU3NIECKUX MOJIEICH
IIPH PEeIICHUN (PU3NUYSCKUX M MEKIIPEAMETHBIX 3a]1a4;

— BBIJIBUTATh THUIIOTE3bl HA OCHOBE 3HAHMUS OCHOBOIIOJIATAIOIIUX
(bU3UIECKUX 3aKOHOMEPHOCTEH M 3aKOHOB;

— XapaKTepu30BaTh TJ00aNbHBIE MPOOJIEMBI, CTOSIIUE  TEpe
YEeJIOBEYECTBOM: IHEPTETUUECKUE, CHIPhEBBIC, IKOJOTHUECKUE, U POJIb (DU3UKH B
pELIeHUH 3TUX TTPOOIIeM;

— OOBSICHATh TIPUHLUINBI PAOOTHI U XAPAKTEPUCTUKH H3YyUCHHBIX



MaIlH, MPUOOPOB U TEXHUUYECKHUX YCTPOUCTB;

— OOBSCHATH YCJIOBHS TPUMEHEHHS (PU3MUECKUX MOJCICH MpHu
permeHnn (GU3NYECKUX 3a7a4, HAXOJWTh aJCKBATHYIO MPEIOKEHHOW 3amade
(bu3HUecKyI0 MOJIeNb, pa3peliaTh MpooaeMy Kak Ha OCHOBE UMEIOLIUXCS 3HAHUH,
TaK ¥ IPHU NOMOILIY METOJOB OLIEHKH.

BbimyCkHUK Ha YyrJjay0JIeHHOM YPOBHEe MOJYYUT BO3MOKHOCTh
HAYYUThCH:

— MPOBEPSITh  IKCHEPUMEHTAIBHBIMU  CPEACTBAMU  BBIJIBUHYTHIE
TUNOTE3bI, (OPMYIHpPYS IEIb  HCCICNOBAaHWS, Ha OCHOBE  3HAHUSA
OCHOBOIIOJTAraloIMuX GU3NIECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

— ONMCHIBATh W  AHAJW3UPOBATH TMOJYYECHHYKDO B  PE3yJbTaTe
MPOBEACHHBIX (PU3UYECKUX IKCIIEPUMEHTOB HWH(POPMAIIMIO, OMPEACIATh €€
JTIOCTOBEPHOCTH;

— IIOHUMATh U OOBICHATH CHUCTEMHYIO CBSI3b MEXKITY
OCHOBOIIOJIAralOIMMU HAyYHBIMU HOHATHUSIMHU: IPOCTPAHCTBO, BPEMS, MaTEPUs
(BemiecTBo, MoJie), ABMKEHHUE, CUJIA, DHEPTHS;

— pelIaTh 3KCIIEPUMEHTAIbHBIC, KAaUECTBEHHBIE U KOJIUYECTBEHHBIC
3a/1auyd OJIMMITMAJHOTO YPOBHS CIOKHOCTH, UCIIONB3Ys (PU3UUYECKUE 3aKOHBI, a
TaK)K€ YpaBHEHUS, CBA3BIBAIONINE (PU3NUECKHUE BEITMUMHBI;

— aHaJM3UPOBaTh TPAHUIIBI MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB,
MMOHUMATh BCEOOIIMI XapakTep (PyHIaMEeHTaIbHBIX 3aKOHOB U OTPAHUYECHHOCTD
WCTOJIb30BaHUS YaCTHBIX 3aKOHOB;

— dbopmMyIUpoBaTH U pelIaTh HOBBIC 3a7a4M, BO3HHKAIOIIUE B XOJE
y4e0HO-HUCCIIeIOBATEIHCKON U MPOEKTHOM ESITEIbHOCTH;

— YCOBEPIIIEHCTBOBATh MPUOOPHI W METOJABl HUCCJICAOBAHUS B
COOTBETCTBHMHU C MOCTABJICHHOM 3a7auci;

— UCIIOJIB30BATh METOAbl MATEMATHYECKOTO MOAECIUPOBAHUSA, B TOM
YHUCJIe MPOCTEUINNE CTATUCTUYECKHWE METOAbl i 00pabOTKU pe3yJIbTaTOB
JKCIIEpUMEHTA.

2.Conepxanust yueOHOro npeamera «@usuka».

[Ipumepnas nmporpamma yuyeOHOro npeamera «Pu3nkay HamnpablieHa Ha
dbopmupoBaHue |y oOydaromuxcs (PYyHKIMOHAIBHOM TPaMOTHOCTH W
METAlPEAMETHBIX ~YMEHHUW 4Yepe3 BBIIOJHEHHE HCCIEAO0BATEIbCKOM U
MIPAKTUYECKON JAESATENBHOCTH.

B cucreme ecTrecTBEHHO-HAy4yHOro oOpa3oBaHUs (DU3UKA KAK YYEOHBIN
peIMEeT 3aHMMAaeT BaKHOE MECTO B (POPMHUPOBAHUN HAYYHOT'O MUPOBO33PEHUS U
O3HAKOMJIEHUSI 00YyYarOUIMXCsl C METOJaMU HAyYHOTO MO3HAHHUS OKPY>KaIOIIETO



MHUpa, a Takke C (U3MUYECKUMH OCHOBaMH COBPEMEHHOTO MPOM3BOJICTBA U
OBITOBOT'O TEXHUYECKOT'O OKPYKEHHUS YeJoBeKa; B (POPMUPOBAHUU COOCTBEHHOM
HO3UIMM [I0 OTHOUIEHUIO K (pU3NUecKOl MHPOpMAIMK, TOJTyYEHHOW U3 Pa3HbIX
HUCTOYHUKOB.

VYCnemHocT M3y4eHMsI IpeIMeTa CBs3aHa C OBJIQJACHHEM OCHOBAaMHU
y4eOHO-UCCIIE0BATENbCKOM AEATEIbHOCTH, IPUMEHEHUEM TOJTYYEHHBIX 3HAHUI
MIPU PEIICHUN MPAKTHYECKUX U TEOPETUUECKUX 3a]1ad.

B cootBerctBumn ¢ ®I'OC COO obpazoBanus Gpu3uKa MOKET U3ydaThCs Ha
0a30BOM U YIITyOJIEHHOM YPOBHSIX.

N3yuyenne pusuku Ha 6a30BOM YpOBHE OPHUEHTHUPOBAHO HA OOECIIeUCHHE
o011e00pa3oBaTeIbHON U O0IIEKYIBTYPHON MOJTOTOBKU BBITYCKHHUKOB.

Copepxanne 0a30BOro Kypca IO3BOJIIET MCIOJIb30BaTh 3HAHUS O
dbu3uyecknx OoOBEKTaXx M Tporeccax JJjsi oOecrneueHus: O0e30MacHOCTH MpU
oOpaleHuu ¢ mpudbopamMu MW TEXHHUUYECKUMH YCTPOWCTBAMH; IJISI COXPaHCHHS
3I0pPOBBSI M COOJIIOJICHUSI HOPM 3KOJOTHYECKOTO TOBENCHHUS B OKpY)KaroIIen
cpene; i NPUHATHS PEIIEHUN B TIOBCEAHEBHOM KU3HMU.

N3yuyenne ¢u3uku Ha YriayOJIEHHOM YpPOBHE BKJIIOYAET PacUIMpPEHUE
OPEIMETHBIX PE3yIbTaTOB U COJAEPKAHHUE, OPUEHTUPOBAHHOE HA MOATOTOBKY K
nocueayouemMy npohecCuoOHaIbHOMY 00pa30BaHHUIO.

N3ydenne nmpeamMeTa Ha yriyOJIeHHOM YPOBHE MO3BOJISIET CHOPMUPOBATH Y
oOyvaronuxcst (U3MYECKOE MBIIUIEHHE, YMEHHE CHUCTEMaTU3UpOBATH U
0000mIaTh MOMYYCHHBIE 3HAHUS, CAMOCTOSITENIbHO TPUMEHSITh TMOJTyYCHHBIE
3HAHUA IS PEIICHUs TPAKTHUECKUX W Y4eOHO-MCCIEeIOBaTENbCKUX 3ajad;
YMEHHE aHaJM3UpoBaTh, MPOTHO3UPOBATH U  OIEHUBaTh C  IO3ULUHU
AKOJIOTUYECKON 0O€30MacHOCTH TOCIEACTBUS OBITOBOW M IMPOU3BOJICTBEHHOMN
JesITeIbHOCTH YeJIOBEKa, CBA3aHHOM C UCIIOJIb30BaHUEM UCTOUHHUKOB SHEPTHUH.

B ocHoBy m3yuenus npeamera «Pusnka» Ha 0a30BOM U yriyOJIE€HHOM
YpOBHSX B 4acTu (OPMHUPOBAHUSA y OOYUAIOIIUXCS HAYYHOTO MHUPOBO33PECHHUS,
OCBOGHHUSI OOIICHAyYHBIX METOJIOB TIO3HAHWSA, a TakKe MPAKTUYECKOTO
NPUMEHEHHUSI HAayYHBIX 3HAHUHN 3aJI0’)KEHBI MEXIPEAMETHBIE CBS3H B 0OO0JIACTH
€CTECTBEHHBIX, MATEMaTHUECKUX U TYMaHUTAPHBIX HAYK.

[IpumepHasi mporpaMMa COCTaBJIeHa Ha OCHOBE MOYJIBHOTO MPUHIUIA
MOCTPOCHUS yueOHOro marepuana. KoinyecTBo 4acoB Ha M3y4eHHE Y4eOHOTO
npeaMeTa W KJIacChl, B KOTOPBIX MPEAMET MOXKET H3Yy4aThCsl, OTHOCSATCS K
KOMIIETeHIINHA 00pa30BaTeIbHON OpraHu3aluy.



[TpumepHas mporpaMma COACPKUT MPUMEPHBIH NEPEYCHb MPAKTUICCKUX U
naboparopHbix pabot. I[Ipu coctaBienun paboyeil mporpaMMbl yUUTENb BIIpaBe
BBIOpaTh U3 MEpeYHs padOThl, KOTOPhIE CUMTACT HamOoJee IeJIecO00pa3HBIMU
IUISL TOCTYDKEHHS IPEMETHBIX PE3YJIbTaTOB.

ba3oBblii ypoBeHb

Du3NKa ¥ eCTECTBEHHO-HAYYHBIA METO/ O3HAHUA NIPHUPOALI

®uzuka — (QyHIaMEHTalbHAs Hayka O mpupoge. MeToasl Hay4dHOTO
uccienoBaHus Gpu3nveckux sBaeHu. MoaenupoBanue Gpu3MUeckux sIBJICHUNA U
nporeccoB. Du3znueckuii 3aK0H — rPaHULIbl IPUMEHUMOCTH. PU3NUYECKHE TEOPUU
U MIPUHIIUIT COOTBETCTBUS. Posib 1 MecTO pu3uKH B GOPMUPOBAHUU COBPEMEHHOMN
HAay4YHOU KapTUHBI MHpA, B INPAKTUUYECKOU ACATEIBHOCTU JIOAeU. Dusuka u
Kybmypa.

Mexanuka
I'paauipl  TPUMEHMMOCTH  KJIIACCMYECKOW  MEXaHUKU. BaxHenmme
KMHEMATHUYECKNE XAPAKTEPUCTUKU — MEPEMENIEHUE, CKOPOCThb, YCKOPEHUE.
OCHOBHBIE MOJIENN TEN U IBUKEHUM.
B3aumopeiictBue Tten. 3akoHbl BcemupHOro tarorenws, ['yka, cyxoro
TpeHus. IHepunanpHas cucrema orcyera. 3aKkoHbl MEXaHUKU HbroToHA.
NmMmnynsCc MaTepualibHOM TOYKM UM CUCTEMBL. VI3MEHEHue u COXpaHEeHue
umnyibca. Mcnonv3osanue 3aKOH08 MEXAHUKU O/l OOBACHEHUs OBUICEHUS.
HebeCcHbIX mesl U 0Ji5l pA36UMusl KOCMU4ecKux uccieoosanui. Mexanmieckas
AHEPTUs CUCTEMBI TeJ. 3aKOH COXPAaHEHU I MEXaHUYECKOM dHeprun. Pabora cubl.
Pasnosecue mamepuanvnoti mouku u meepooco mena. Yciosus
pasHosecusi. Momeum cunvl. Paenogecue owcuokocmu u easa. Jleusicenue
JHrcuoKocmeti u 2a3o8.
Mexannyeckue kojeOaHus | BOJHBL. [IpeBpalieHus 5SHepruud Ipu
KOJIeO0aHUSIX. DHEPTHUs BOJIHBI.

MouiekyisspHast GU3MKa ¥ TEPMOAMHAMMKA
Monekynsipao-kunetnueckass teopus (MKT) ctpoenusi BeliectBa U ee
AKCIIEPUMEHTAIbHBIE JOKa3aTeabCcTBAa. AOCONIOTHAS TeMIepaTrypa Kak Mepa



CpEOHEW KHHETHYECKOW DSHEPIMU TEIUIOBOTO JBMKCHHUS 4YaCTHUI[ BELIECTBA.
Mopens naeanbHOro rasa. /laBienue raza. YpaBHEHHE COCTOSHHUS HIIEAIBHOTO
raza. YpaBHenue Menaeneepa—Kianeipona.
ArperatHble COCTOSTHUS BeulecTBa. Moodenb cmpoenus scuoxocmel.
Buytpennsis sneprusi. Pabota u temnonepenaya kak cnocoObl H3MEHEHUs
BHyTpeHHeW »sHepruu. [lepBwiii 3akoH TepmoauHamMuku. HeoOpaTtumocThb
TETUIOBBIX NpoLeccoB. [[puHIMNBI TEWCTBHS TEIUIOBBIX MAIIUH.

DJIEKTPOAMHAMHUKA

Onektpudeckoe mnoje. 3akoH Kynona. HampspkeHHOCTh W MOTEHIUAT
3JIEKTPOCTATUYECKOr0 MoJiA. [I[pOBOIHUKH, MOJYINPOBOJHUKA WU JUBJECKTPUKHU.
Konpgencarop.

[ToCTOSIHHBIN ANEKTPUUECKUI TOK. DIEKTPOJABMAKYIIAsA cuiia. 3akoH Oma
I TIOJIHOW IEMU. JJIEKTPUYECKUHA TOK B NPOBOJAHUKAX, JJIEKTPOJIUTAX,
MOJIyITPOBOJIHUKAX, Ta3ax U Bakyyme. Ceepxnposooumocme.

Nuaykuust MarHuTHOrO 1oJs. JleicTBue MarHUTHOTO TOJISL HA MPOBOTHUK
C TOKOM U JIBHXKYIIYIOCS 3apsKeHHYI0 yactuily. Cuiia Amnepa u cuna JlopeHua.
MarauTHble CBOMCTBA BEILIECTBA.

3aKOH  DJICKTPOMArHUTHOM  MHAYKIHMHM. ODJIEKTPOMAarHUTHOE  IIOJIE.
Ilepemennpii  TOK. fIBneHume camMoumHAyKUMM. WHIYKTUBHOCTB. Onepeus
NEKMPOMACHUMHOZ0 NOJIAL.

DnekTpoMarHuTHbIe KoneOanus. KonebaTtenbHbIi KOHTYP.

DJIEKTPOMArHUTHBIE BOJIHBL. J{Hana3oHbl 3JIEKTPOMArHUTHBIX U3TyYEHUN U
UX MPAKTUYECKOE MPUMEHEHUE.

['eomeTpuueckas ontuka. BoaHOBBIE CBOMCTBA CBETA.

OCHOBBI CTIENUATBHOI TEOPUHU OTHOCUTEJIbHOCTH

NuBapuanTHOCT, MOAYJISI CKOPOCTH CBeTa B Bakyyme. [IpuHiun
OTHOCHUTENBHOCTH DiHITelHA. CBs3b MAacChl U SHEPTUH CBOOOJHOW YACTHIIHI.
DOHeprus moKos.

KBanroBasi pusnka. @Pu3nka aroma M arTOMHOI0 s1/IPa

I'mnoteza M. Ilnanka. @otodnexktpudeckuit  sddexr. DoToH.
KopnyckynsapHo-BomHoBoM — ayanu3M. CoomuoulenHue HeonpeoeieHHocmel
Tetizenbepea.



[Inanerapnas wmogens aroma. OOBSICHEHHE JMHEMYAaTOro CIEKTpa
BOJIOPOJIa HA OCHOBE KBAaHTOBBIX IIOCTYJIaTOB bopa.

CocTaB 1 CTPOEHHE aTOMHOTIO si/ipa. DHEPIHsl CBA3M aTOMHBIX siep. Busl
PaAMOAKTUBHBIX NIPEBPAIICHUI AaTOMHBIX sJIEP.

3aKkoH paJuoaKkTUBHOTO pacnaja. AnepHsie peakiuu. [{ennas peakuus
NENEHUs A11ep.

OnemeHTapHble YacTUIlbl. DyHIaMEHTaIbHbIE B3aUMOICHCTBUS.

Crtpoenne Beenennoi

CoBpeMeHHbIE MTPEACTABICHUS O TPOUCXOKAECHUHU U 3Botonuu ColHIA U
3Be3a. Knaccudukanus 38e371. 3Be3/1bI 1 UCTOYHUKU UX YHEPTHUH.

[Nanakrtuka. [Ipencrasienre o CTpOEHUM U 3BOJIIOLIMK BceeneHHo.

Yriay0seHHbI YPOBEHb

Du3uKa U eCTECTBEHHO-HAYYHbIN METO NO3HAHUSA IPUPOALI

®duszrka — GyHgaMeHTalIbHAS HayKa O pupoae. HayuHbrit MeTO ] MO3HaHMS
mupa. BzaumocBsizb Mexay (PU3MKOW M JPYTMMH €CTECTBEHHBIMH HAyKaMHU.
Meronpl HaydyHOTO HcclenoBaHusi ¢usnueckux sBieHuid. [lorpemmnoctu
U3MEpeHUul (U3NUECKUX BEIMYMH. MOJEIMpoBaHUE SIBICHUHW M TIPOIECCOB
MpUPOAbl. 3aKOHOMEPHOCTb M  CIIYYaWHOCTb. ['paHHIBI NPUMEHUMOCTH
¢usnueckoro 3akoHa. Pu3MUECKUE TEOPUU U MPUHUUI COOTBETCTBUS. Poib u
MecTo (UMK B (POPMUPOBAHUU COBPEMEHHON HAay4YHOW KapTUHBI MUpPA, B
IIPAKTUYECKOM AEATENBHOCTH JIFOACH. Dusuka u Kyaismypa.

Mexanuka

[Ipenmer w® 3amaum  KJIAcCMYECKOM MexaHuku. KuHemarnueckue
XapaKTEPUCTUKH MEXAHUYECKOrO JABWKEHUA. Mojaenu Tenl W JABWKCHUU.
PaBHOyCKOpEeHHOE MPSMOIMHEIHOE TBIKEHNE, CBOOOHOE Ma/ICHNUE. ABUKCHUE
Tena, OPOIIEHHOTO O YTIIOM K TOPU30HTY. JIBMKEHNE TOYKU TIO OKPY>KHOCTH.
IlocmynamenvHoe u 8pawamenvroe 08udICeHUe MEEPO020 meJd.

B3aumopeiicteue ten. IlpuHuun cynepriosuumu cuil. MHepunanbHas
cucTtema orcuera. 3akoHbl MexaHuku HeroToHna. 3akoHbsl BcemupHoro Tarorenus,



I'yka, cyxoro TtpeHus. JIBuxkeHHe HEOECHBIX Te€l U HUX HCKYCCTBEHHBIX
CILyTHUKOB. A61enus, nabarooaemvie 8 HeUHEPYUATbHBIX CUCEMAX Omcyema.

Nmriynbe cuibl. 3aKOH U3MEHEHHUS M COXpaHeHUs: UMITyJibca. PaboTa cuiibl.
3aKOH U3MEHEHUS U COXPAHEHUS SHEPTUU.

PaBHOBecHe mMaTepuaabHON TOUKU U TBEPAOIO TENA. Y CIIOBHUSI PABHOBECHS
TBEPJIOTO T€Jla B MHEPIMAIBHOM cucTtemMe orcuera. MoMeHT cuibl. PaBHOBecue
AKUJKOCTH U raza. J[BH>KeHHE )KUIKOCTEH U Ta30B. 3aKOH COXPAHEHUs IHEP2UU 8
OUHAMUKE HCUOKOCMU U 2a3d.

Mexanuveckue KoJieOaHus ¥ BOJTHBL. AMIUTMTYAQ, IEPHO, YacToTa, ¢asa
koneOanuil. IlpeBpamieHuss >Heprud 0OpU  KoOJeOaHUSAX. Bwinyowcoennvie
Konebanusl, pe30Hauc.

[TonepeuHbie U MPOIOJIbHBIE BOJIHBI. DHEPrus BosHbl. MHTEpdepenuus u
nupakiys BOJH. 3BYKOBBIE€ BOJHBI.

Mouiexy/isspHast GU3NKa ¥ TEPMOAMHAMMKA

[Ipeamer u 3amaun MoJekyispHoO-kuHeTHuecko Tteopuun (MKT) wu
TEPMOIMHAMHUKH.

OkcnepuMeHTaNbHbIe Aoka3zarenbcTBa MKT. AGcomtoTHas temmepartypa
KaK Mepa CpeIHEd KWUHETUYECKOM SHEPIrUM TEIUIOBOIO JBUXKEHHS YaCTHI]
BellecTBa. Mojiens uaeanbHoro rasza. /laBienue raza. Cs3b MEXAy AaBICHUEM
U CpPEIHEM KUHETHYECKOW JHEPruer IOCTYNATEIbHOIO TEIUIOBOTO JIBUKEHMUS
MOJIEKYJI UAEATBHOTO ra3a.

Mopenps maeanbHOro rasa B TEPMOJMHAMUKE: ypaBHEHHE MeHnneneeBa—
Knaneipona, BeipakeHue 11 BHyTpEHHENW dHeprun. 3akoH JlanbToHa. 1'a30BbIe
3aKOHBI.

ArperatHble cocTosiHUS BeniecTBa. Pa3zoBbie nepexosl. [IpeodpazoBanue
sHeprun B (a3oBbIX Tepexomax. HacelllieHHbIE W HEHACHIICHHBIC TapHhI.
Brnaxxnocts Bo3ayxa. Mogens  cTpoeHMs  KUAKOCTEU. [losepxnHocmmoe
Hamsdcenue. Monenb CTpOEHMS TBEPABIX Tel. Mexanuueckue ceoticmea
meepobiX mei.

BuyTtpennsis sneprusi. Pabota u temonepenaya Kak crnocoObl U3MEHEHUS
BHYTpEeHHEW 2Hepruu. [IepBriil 3aKOH TepMOJUHAMUKHU. AquabaTHBIA MPOIIECC.
Bmopoii 3axon mepmoounamuxu.



[IpeoOpazoBanusi sHepruu B TemioBbix MamuHax. KIIJ[ TernmoBoit
mamuHbl. [{ukn Kapro. Oxonornyeckne mpoOaeMbl TETIOIHEPTETHKH.

DJIeKTPOAUHAMHUKA

IIpeameT u 3amaun IEKTPOJUHAMUKH. DIJIEKTPUUECKOE B3aUMOJICHCTBHUE.
3aKOH COXPAaHEHHMsI IEKTpUUECKOro 3apsaaa. 3akoH Kynmona. HanpskeHHOCTD U
IMOTEHUHAI  JJEKTPOCTATHYECKOTO  ITOJIS. [IpyHIMn ~ cynepno3uuuu
ANEKTPUYECKUX MoJer. PasHoCTh noteHnmanoB. [IpOBOTHUKY UM TUIJIEKTPUKH B
ANEKTPOCTATUYECKOM I0JIe. DIEeKTpUueckass eMKocTb. KonaeHcarop. DHeprus
ANEKTPUYECKOTO TOJIS.

[TocTosiHHBIN AneKTpUYecKui TOK. DnekTpoasmxkyias cuna (3/C). 3akon
OMa JuIsi TOJIHOM 3JIEKTPUYECKOW LENH. DJIEKTPUYECKH TOK B MeETalIax,
ANEKTPOJIUTAX, IMOJYNPOBOJHHUKAX, ra3zax M Bakyyme. llmazma. Ozexmpoiaus.
[TomynpoBoIHUKOBBIE TPUOOPEL. C8epxXnpo8oOUMOCb.

MarnutHoe 1osme.  Bekrtop  MarHMTHOM — WHAyKuMW.  [IpuHUmn
CYyHEPHO3ULIMM MArHUTHBIX IOJIEWM. MarHutHoe moJsie MPOBOAHUKA C TOKOM.
JleicTBME MarHUTHOIO II0JI1 HA IIPOBOJHUK C TOKOM U JBWXKYIIYIOCSA
3apsbKeHHYo yactuny. Cuita Amnepa u cuwia JlopeHna.

IloTok BeKTOpa MarHUTHOM WHAYKLIHMH. SIBIEHHE 3JIEKTPOMAarHUTHOU
MHIYKIUU. 3aKOH JJEKTpOMAarHuTHOW wuHAyKimuu. OJJC wuHAyKOMH B
OBWKYIIUXCA MpoBoAHMKax. IIpaBuimo JleHma. SIBieHne caMOMHAYKIUU.
NHAyKTUBHOCTb. DHEPrusi 3JEKTPOMArHUTHOrO ToJyisl. MarHWTHBIE CBOWMCTBa
BEILIECTBA.

DnekTpoMarHuTHeIe KoseOanus. KomebarenpHblii KoHTYp. CB0OOIHBIC
AJIEKTPOMAarHuTHbIE KoseOaHus. BbIHYK/I€HHbIE 2JIEKTPOMarHUTHbIE KOJIEOAHHUS.
Pe3onanc. Ilepemennbii Tok. KonaeHncatop u Karymka B LENH NEPEMEHHOIO
Toka. [Ipon3BOACTBO, mepemaya M NOTPEOJICHHE AIIEKTPUUYECKOW HHEPruu.
DnemenmapHas meopus mpaucgopmamopa.

DJIEKTPOMAarHuTHOE ToJIE. Buxpesoe AIEKTPUYECKOE ToJIE.
DneKTpoMarHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH. /lnama3oHsl
AJIEKTPOMArHUTHBIX M3JIy4eHUM U HUX IPAKTHYECKOE NpuMeHeHue. [IprHumnel
PaaUOCBSI3U U TEICBUICHUS.

['eomerpuueckas ontuka. IIpsAMOIMHENHOE pPAacIPOCTPAHEHUE CBETA B
OJHOPOAHOW cpene. 3aKOoHbl OTPAKEHUS W IpenomieHus cBera. [lomHoe
BHYTpEeHHEe oTpakeHue. OnrTuyeckue npudopsl.



BonnoBwie cBoiictBa cBeta. Ckopocth cBeta. MHTepdepeHius cpeTa.
KorepentHocts. dudpakmus ceera. [lomspusamus cBera. [lucmepcusi cpera.
IIpakTHueckoe NIPUMEHEHHUE HIIEKTPOMArHUTHBIX U3Ty4EHUN.

OCHOBBI CHIENMATBHON TEOPUH OTHOCHTEIBLHOCTH

NHBapuaHTHOCTh MOJYJISI CKOPOCTH cBeTa B Bakyyme. [lpuHiun
OTHOCHUTEILHOCTU DUHILITeWHA. [Ipocmpancmeo u pemst 6 CneyuaibHol meopuu
OMHOCUMENbHOCMU. DHepeUus U UMNYIbC c60000HOU Yacmuysl. CBA3b MacChl U
SHEPTUU CBOOOTHON YaCTHIIBI. DHEPTHS TOKOS.

KBanroBas ¢pusuka. @Pu3uka aroma ¥ aTOMHOI'0 s1/Ipa

[IpeameT u 3a1aun KBAaHTOBOU (PU3UKH.

TeroBoe usnmydenue. PacnpeneneHue sHepruu B CHEKTpe aOCOIIOTHO
YEpPHOTro Tena.

['unoreza M. I1nanka o kBantax. ®otosaddekrt. OnbiTel A.I'. CroneTona,
3akoHbI hoTodaPdekra. YpaBuenue A. DiHmTelHa 11 PoTodpdekTa.

®dotoH. Onvtmot I1.H. Jlebeoesa u C.U. Basunosa. I'nnotesa JI. ne bpoitns
O BOJIHOBBIX CBOWMCTBax 4acTull. KoOpHnycCKyJasipHO-BOJHOBOM AyallU3M.
Juppaxyus snexmponos. Jlapnenue ceera. COOTHOIIEHHE HEOMNPEIEICHHOCTEN
I'eiizenoepra.

Mogenu crpoeHusi atroma. O0BsICHEHUE JTUHEHYATOTO CHEKTPa BOJAOPOAA
Ha OCHOBE KBaHTOBbIX mocTynaTtoB H. bopa. CnoHTaHHOE€ W BBIHYXJAEHHOE
U3JIyUYCHHUE CBETA.

CoctaB u cTtpoeHue aToMHoro siapa. Mzortomsl. Anepubie cumbl. Jledexr
MaccChl U SHEPTUS CBSI3U AIpa.

3aKOH paarOaKTUBHOTO pacnaaa. SaepHble peakiuu, peakiuu IeJIeHus U
cunresa. llennas peakuus nenenus anep. SAnepHas sHepretuka. TepMosaepHbIi
CUHTE3.

DJIEMEHTapHbIE  YAaCTHULIBL. DOyHIaMEHTAIbHBIC B3aMMOJICUCTBHSI.
Yckopumenu sanemenmapmuulx uacmuy.

Crtpoenue BeesieHHoM

[TpruMeHUMOCTD 3aKOHOB (DU3UKH JJ1s1 0OBSICHEHUS TPUPOIbI KOCMHUYECKUX
00bekTOB. CoJIHEUHas CcUCTeMa. 3Be3/Ibl W HUCTOYHUKH UX DHEPIrumu.
Kinaccuduxanus 38e31. Ipostorus CoJiHIIa U 3BE3]I.



[Nanaktuka. Jpyrue ranaktuku. [IpocTpaHcTBEHHO-BpEeMEHHbBIE MAaCIITAOBI
Habmonaemoit Beenennoii. [Ipencrasnenue o6 sBomtonuu Beenennoit. Temnas
mamepus u memMHas SHePIUsl.

IIpumepHbIi NepevyeHb NPAKTHYECKUX U JJA00paTOPHBIX padoT (Ha
BbIOOP y4HTeJIs)
[IpsiMble U3MEpEHUS:
— HM3MEpPEHUE MTHOBEHHOM CKOPOCTH C MCIOJIb30BAaHUEM CEKYHAOMEpa WIH
KOMITbIOTEPA C JaTYMKAMU;
— cpaBHeHHE Macc (10 B3aUMOJICICTBUIO);
— HW3MEpEHUE CUJI B MEXAHUKE;
—  HU3MEpEHUE TEMIEPATYPHI KUAKOCTHBIMU U U(POBBIMH TEPMOMETPAMH;
—  OLICHKA CHJI B3aUMOJEUCTBUS MOJIEKY] (METOJIOM OTpPbIBA KaIlellb);
— HU3MEepEeHue TEPMOJMHAMUYECKUX MapaMETPOB rasa;
— wu3mepenue JJ]C UCTOYHMKA TOKA;
—  HW3MEPEHUE CUJIIbI B3aUMOJEHCTBHA KaTyIIKX C TOKOM M MarHuTa OMOILBIO
AJIEKTPOHHBIX BECOB;
— ompeaesieHMe Tnepuoja oOpalleHHs JBOMHBIX 3Be3]  (IleYaTHbIE
MaTrepuabl).

KocBeHnHble u3mepenus:

— U3MEpPEHHUE YCKOPEHHUS;

— HW3MEpEHHue YCKOpPEHHUs CBOOOIHOTO MaACHHUS;

— ONpEeleNICHUE YHEPTUU U UMITYJIbCA 10 TOPMO3HOMY MYTH;

— U3MEpEHUE y/eJIbHOU TETUIOTHI MIABJICHUS JIbA;

— U3MEPEHHE HaNPSKEHHOCTH BUXPEBOIO DAJIEKTPUYECKOro moJisg (mpu
HaOJIOICHUH DJICKTPOMArHUTHON MHAYKIIWHN );

— UW3MEPEHUE BHYTPEHHETO COMPOTUBIICHHUS UICTOYHHUKA TOKA;

—  ONpelesICHHE MOKa3aTelis MPEJTOMIIEHUS CPEBI,

— wu3MepeHue GOKYyCHOTO pacCTOSHUS COOMparoIel U pacCenBaroIeH JINH3;

—  ONpeeJICHHUE ITTMHBI CBETOBOW BOJIHBI;

—  OMNpeleNIeHUe UMIMYJIbCca U SHEPTUX YaCTHUIIBI TPU IBMKEHUY B MATHUTHOM
nosie (1o ororpadusim).

HaOmronenue saBieHui:



— HaOmIOJeHWe  MEXaHWYECKUX  SBIIEHWA B HWHEPUHUAIBHBIX |
HEWHEPIUATBHBIX CUCTEMAX OTCUETA;

— HaOJIOJICHNE BBIHY)KJICHHBIX KOJICOAHUH U pe30HaHCa;

— Habmoaenue nuddys3uu;

— HaOJIO/ICHUE SBJICHUS JICKTPOMArHUTHOW WHAYKIIUH;

— HaOJIIOJIeHNEe BOJHOBBIX CBOWCTB CBeTa: Audpakius, HHTephepeHIHs,
TOJISIPHU3AITHS;

— HaOIo/IeHNEe CIIEKTPOB,;

— BEYCpHHE HAOIIOACHUS 3Be3/, JIyHBI U TJTAHET B TEIECKOI UIH OWHOKIIB.

Hccaenosanus:

— HCCJEJOBaHUE PABHOYCKOPEHHOTO JIBMXKEHUSI C  MCIOJIb30BAaHUEM
AJIEKTPOHHOT'O CEKYHJ0OMEpPa WJIM KOMIIBIOTEPA C IaTYNKAMU;

— UCCIEe0BaHUE JIBIXKCHUS Teja, OPOIIEHHOTO TOPU30HTANIBHO;

—  HUCCIE0BaHUE LIEHTPAILHOIO yaapa;

— UCCIEe0BaHUE KaueHUs LWJIWH]IPA IO HAKJIOHHOM MIOCKOCTH;

— UCCIe0BaHUE JIBIXKEHUSI OpOoyHOBCKOM yactuilbl (1o Tpexam [leppena);

—  UCCIENO0BaHUE U30MPOLIECCOB;

— HCCIIeIOBaHUE U30XOPHOTO MPOIecca U OIEHKA a0COIIOTHOTO HYJIS;

—  UCCIENOBAaHUE OCTHIBAHUS BOJBIL;

— HCCJIEOBaHUE 3aBUCUMOCTH HAMPSHKEHUS Ha TIOJIFOCAX UCTOUYHHUKA TOKA OT
CHUJIBI TOKA B IIETH;

— MCCJEAOBaHUE 3aBUCUMOCTH CHJIbI TOKA YEPE3 JaMIIOUKy OT HAIPSKEHUS
Ha HEH;

— HCCIIeIOBaHUE HAarpEeBaHMsI BOJIbI HarpeBaTesieM HeOO0JIbIIION MOIITHOCTH;

—  UCCIENOBAaHUE ABJICHUS AIEKTPOMAarHUTHOM MHIYKIIHH;

—  UCCIENOBaHUE 3aBUCHUMOCTH yTJjia IPEJIOMIICHHS OT yriia NaJeHHUs;

—  HCCJIEJOBaHUE 3aBUCHMOCTH PACCTOSIHUSI OT JIMH3BI 10 U300paKEHUS OT
PacCTOSIHUS OT JIMH3BI JI0 IPEAMETA;

—  UCCIE0BAaHUE CIIEKTpa BOAOPOA;

— UCCIe0BaHUE JIBMXKCHUS JBOMHBIX 3B€3]] (110 MTeYaTHBIM MaTepualiam).

[IpoBepka runote3 (B TOM YUCIIE UMEIOTCS HEBEPHBIE):
— TIpH ABWKCHHUH OpYCKa MO HAKJIOHHOW TJIOCKOCTH BpeMsI TIEpEMEIICHHS Ha
ONpeIeTICHHOE PACCTOSIHUS TeM OoJIblie, yeM OoJIbIlle Macca OpycKa;



— TpH JBMKEHHH OpyCKa MO HAKJIOHHOM IIOCKOCTH CKOPOCTH MPSIMO
MPOMOPLUOHANIbHA Y TH;

— TpH 3aTyXaHUM KoJeOaHWW amIuiuTyna oOpaTHO NPONOPIIMOHATbHA
BpPEMEHU;

— KBaApaT CpEOHEro TMepeMelIeHrus OpOyHOBCKOM YacTHUIIBI MPSMO
MIPOIOPLMOHANIEH BpeMeHU HabmoneHus (mo Tpekam [leppena);

—  CKOPOCTb OCTHIBAaHUS BOJIbI IMHEWHO 3aBUCUT OT BPEMEHHU OCTHIBAHMS;

— HampsDKEHUE TPU MOCIIe0BATEIbHOM BKIIOUCHHUH JIAMIIOUKH U PE3UCTOpa
HE pPaBHO CyMM€ HaIpsDKEHUH Ha JIaMIIOYKe M PE3UCTOPE;

—  YroJI PeIOMJICHHS MIPSIMO MPOTIOPIUOHAIICH YTITy MaJACHUS;

— IIpH IJIOTHOM CJIO’KEHUU JIBYX JIUH3 ONITUYECKUE CUITBI CKIIABIBAIOTCS;

KoHcTpynpoBanue TEXHUUECKUX YCTPONCTB:

— KOHCTPYUPOBaHHE HAKJIOHHOM MIOCKOCTH ¢ 3aaaHHbiM KIT/I;

—  KOHCTPYUPOBAHHE PHIUAKHBIX BECOB;

— KOHCTPYUPOBAHHE HAKJIOHHOM IJIOCKOCTH, 0 KOTOPOUM OPYCOK JIBHXKETCS
C 3aJJaHHBIM YCKOpPEHHUEM;

—  KOHCTPYUPOBAHHE dJICKTPOIBUTATEIIS;

— KOHCTpyUpOBaHUE TpaHcPopMaTopa;

—  KOHCTPYMPOBAHHE MOJIEIH TEJIECKOIA WIH MUKPOCKOIIA.



3. TemaTu4yeckoe NJIAaHUPOBAHHE

8 kaacc (70 yacos, 2 4/Hen.)

Ne Tema Ko KonTposbHbie JlabopaTopHbIie
yac. padoThI padoThI
1 BBenenune 1 0 0
2 Mexanunka 26 2 1
Kunemamuka 9 1
Jlunamuxa 8 1
3axonwl coxpanenust 7 1
3 | Mouaekyasipuasi pusuka. 20 1 1
Tepmoaunamuka
OcHo6bl MONEKYAAPHO- 6
KUHemu4eckou meopuu
Temnepamypa. duepeus 3 1
MensI08020 OBUINCEHUS
Bzaumnvle npespawenus 3

orcuoKocmetl u 2a308.
Teépovie mena

OcHo8b1 MepMOOUHAMUKU 8 1
4 OcHoOBBI 20 1 2
3JIEKTPOIMHAMHUKH
Dnekmpocmamuka 7
3akoHvl NOCMOosSIHHO20 MOKA 8 1 2
OnexmpuuecKkuii mox 6 5
PA3NUYHBIX CPeoax
5 IloBTOpEeHUE 3
Hroro 70 4 4

9 kaacc (68 yacos, 2 4/Hen.)

Tema Kou. KonTposabHbie JlaGoparopHbie
yac. padoThI padoThI
OCHOBBI AJIEKTPOJMHAMUKA 12 1 2

(mponomkenue 8 kacca)

Konebanus u BonaHsl. OnTuka. 34 2 2
KBanroBas ¢uzuka 15 1
IToBTOpEHME 7 1

Hroro 68 5 4




