1.Ilnanupyemblie pe3yabTarThl n3yuenust kypca ¢puzuxu 10-11 ko:

c(hOpMHUPOBAHHOCTH OCHOB LIEIOCTHOW HAyYHOW KAPTUHBI MUPA;

dbopMHpoBaHHWE TOHHMMAaHMUS B3aUMOCBSI3M W B3aUMO3aBHCHMOCTHU
€CTECTBEHHBIX HaYK;

c(hOPMUPOBAHHOCTh TIOHMMAaHUSl BJIMSHUSA E€CTECTBEHHBIX HAayK Ha
OKPYXAIOIYyI0 Cpeay, SKOHOMHYECKYI0, TEXHOJIOTUYECKYIO, COIMANbHYIO U
ATUYECKYIO C(ephl AeSITENbHOCTH YEIIOBEKa;

CO3JaHUE YCJIOBMH Il pa3BUTUS HABBIKOB y4eOHOH, MPOEKTHO-
HCCIIEIOBATENbCKOM, TBOPUYECKOU MEATEIBHOCTH, MOTHBAIIMM OOYyYarOmMXcs K
CaMOpAa3BUTHIO;

c(OpPMUPOBAHHOCTh YMEHUHN aHAIU3UPOBATh, OLIEHUBAThH, MPOBEPSITH Ha
JIOCTOBEPHOCTH U 0000111aTh HAYYHYIO HHPOPMAIIHIO;

c(hOpMHUPOBAHHOCTh HABBIKOB 0€30MacHOM pabOThl BO BpeMs MPOEKTHO-
UCCIIeI0BATENHCKON M DKCIIEPUMEHTAIbHON JAESTENbHOCTH, MPU UCTIOIb30BAHUU
71a00paToOpHOTO 00OPYI0BAHUS.

[IpenmMeTHBIE pe3ynbTaThl U3y4eHUs IpeIMETHOM 00nactu «EcrecTBeHHbIE
HAyKW» BKIIIOYAIOT MPEAMETHBIE PE3yIbTaThl U3yUEHUs YU€OHBIX MPEIMETOB:

«®u3uka» (0a30BbIii ypoBeHb) - TpeOOBaHHS K MPEIMETHBIM
pe3ysipTaTaM 0CBOEHHs 0a30BOT0 Kypca (PU3HMKH JTOJKHBI OTPaXKaTh:

1) chopmMupoBaHHOCTH NPEACTABICHUN O pOJIM M MecTe (PHU3UKH B
COBPEMEHHOW Hay4YHOW KapTHHE MHpa; NOHUMaHUE (U3HYECKOW CYIIHOCTU
HaOmogaeMblx BO BceneHHON sBIEHWH; MOHUMaHue poJau (U3UKA B
dbopmupoBaHUU Kpyro3opa M (yHKIHMOHAIBHOW TPaMOTHOCTH YeIOBEKa st
pelIeHUs IPAKTUYECKUX 3a7aY;

2) BIAJEHUE  OCHOBONOJIAralOIUMMHU  (PU3HUYECKUMHU  MOHATHUSIMH,
3aKOHOMEpPHOCTSIMH, 3aKOHAMM W TEOPHUSMH; YBEPEHHOE IOJb30BAHME
(bu3HUecKoil TEPMUHOJIOTHEN U CUMBOJIUKOM;

3) B1ajieHre OCHOBHBIMH METOJJaMH HayYHOT'O O3HAHUS, UCTIOIb3yEMbIMU
B (usuke: HAOMIOJEHUE, OINUCAaHUE, W3MEPEHUE, OHKCHEPUMEHT; YMEHUS
o0pabaTbiBaTh PE3yJbTaThl H3MEPEHUHN, OOHAPYKUBATh 3aBHCHUMOCTb MEXKIY
bu3NUEeCKUMHU BETUYMHAMHU, OOBSCHATH IOJYyYEHHBIE pE3yJbTaThl M JeNaTh
BBIBOJIBL;

4) chopMUPOBAHHOCTh YMEHHUSI pelIaTh (GPU3UUECKUE 3aaUH;

5) chopMUPOBAaHHOCTh YMEHHUS TNPUMEHATH MOJYyYEHHbIE 3HAHUS IS
OOBSCHEHHsI YCIIOBUM NPOTEKaHUs (PU3NYECKHUX SIBJICHUN B MPUPOAE U AJiA
MPUHATHS TPAKTUUECKUX PEIICHUHN B MOBCEIHEBHOMN KU3HU;

6) chOpMUPOBAHHOCTH COOCTBEHHOW TO3UIIMM TI0 OTHOIIEHUIO K
dusnueckoil uHGOpMaIUK, TTOTyYaeMON U3 Pa3HbIX HCTOYHUKOB;

7) oBnagenue (COPMUPOBAHHOCTH MPEJCTABICHUN) MPaBUJIAMHU 3aMHUCU
dusnueckux opmyn penbeHO-TOUEUHON cucTeMbl 0003HaueHuit JI. bpaitis
(n71s1 cenbIX U CIIA00BUIAIINX 00YUYAIOIINXCS).

B pesyabraTre M3yueHusi y4eOHOro npeamera «@Pu3MKa» Ha YpOBHE
CpeaHero o01ero oopa3oBaHuUs:

BeinyckHuk Ha 0230BOM YPOBHE HAYYMTCH:

— JE€MOHCTPUpPOBaTh Ha TNpUMEpax poJb U MeCTO (U3UKU B
(GOpMHpPOBAaHMK COBPEMEHHOW HAy4yHOHM KapTHHbBl MHUpPAa, B Pa3BUTUHU



COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B IPAKTUUECKOU AEATEILHOCTH JIFOJIEH;

— JEMOHCTPUPOBATh Ha MPUMEpPax B3aUMOCBS3b MEXKIY (PU3UKOU U
JIPYTUMHU €CTECTBEHHBIMU HAYKaMU;

- yCTaHaBJIMBaTh B3aWMOCBS3b E€CTECTBEHHO-HAYYHBIX SBJICHUU U
MIPUMEHSATH OCHOBHBIC (DH3NICCKHE MOJICIN ISl X OTMCAHUS ¥ OOBSICHEHUS;

— WCIIONIB30BaTh HMH(POPMANUIO (DU3UIECKOTO COACPKAHUS TIPH
peIeHNN y4eOHBIX, MPAKTHYECKUX, MPOSKTHBIX W HMCCIEIOBATEIBCKUX 3ajad,
UHTETpUPYs HUHPOPMAIUIO W3 PA3JIMYHBIX HCTOYHUKOB M KPUTHUECKU €€
OLICHUBAS;

— pazinyath U YMETh HCIOJIb30BaTh B y4E€OHO-HUCCIIEIOBATEIIbCKOMN
NEATeIbBHOCTH  METOJIbl  HAay4YHOro TIO3HaHWs (HAOMIOJeHHE, OIHMCaHHUE,
HU3MEPEHUE, SKCIIEPUMEHT, BBIJIBIDKCHHE THUIIOTE3bI, MOJCIMPOBAHUE U Ap.) H
dbopmMbl HaydHOTO MO3HAHUS ((AKThI, 3aKOHBI, TEOPHH), IAECMOHCTPUPYS Ha
IpUMeEpax UX pojib U MECTO B HAYYHOM ITO3HAHUH;

— IIPOBOJIMTH MPSMbIE U KOCBEHHBIC U3MEHEHUSI (PU3NUECKUX BEIIMUHH,
BBIOMpass M3MEPUTEIIbHBIC MPHOOPHI C YyYETOM HEOOXOJWMOM TOYHOCTH
W3MEpPEHUH, TIJIAaHUPOBATh XOJI U3MEPEHUM, IMOJy4aTh 3HAUYCHUE H3MEPSEMOU
BEJIMYUHBI U OIICHUBATH OTHOCUTEIBHYIO MOTPEITHOCTB M0 33JJaHHBIM (popMyJiaM;

— MPOBOAUTL HCCIEIOBAHUS 3aBUCUMOCTEH MeEXAy (PU3MUEeCKUMU
BEJIMYMHAMU: MPOBOJAUTH M3MEPEHUSI U OMNPENENATh Ha OCHOBE HCCIEIOBAHUS
3HAQYEHUE TMapaMeTPOB, XapaKTePU3YIOUIUX JaHHYIO 3aBUCUMOCTh MEXIY
BEJIMYUHAMHU, U JICJIaTh BBIBOJ C YUYETOM MOTPEIIHOCTA U3MEPEHUI;

— WCIIONIBL30BaTh JUIsl ONMKMCAHUs XapakTepa MPOTEKaHUs (PU3NYECKUX
poreccoB (U3MUYSCKUE BEIMYMHBI U JEMOHCTPHPOBATH B3aWMOCBSI3b MEXKTY
HUMU,

— WCITOJIb30BaTh ISl ONMCAHUS XapaKTepa MPOTEKaHUS (PU3NISCKUX
poIeccoB (PU3NUECKHUE 3aKOHBI C YIECTOM T'PAHHMI] X PUMEHUMOCTH;

— peliaTh Ka4yeCTBEHHbIC 3a7auyd (B TOM YHCIIE U MEXIPEIMETHOTO
XapakTepa): UCIOIb3ys MO, PU3HMUECKHE BEIMUMHBI M 3aKOHBI, BEICTPAUBAaTh
JIOTHYECKH BEPHYIO IEMOYKY OOBSICHEHUS (JI0Ka3aTelIbCTBA) MPEAI0KEHHOTO B
3aj1a4e npoiecca (SIBJICHU);

— peliaTh pacyeTHBIC 3aJ]a4M C SIBHO 3aJJaHHON (DU3UUYECKON MOJIETIBIO:
Ha OCHOBE aHajiu3a YCJIOBUS 3a7a4M BBIACIATh (PU3MUYECKYI0O MOJIETb, HAXOIUTh
dbu3uYecKre BEIMYMHBI W 3aKOHBI, HEOOXOIMMBIE W JOCTAaTOYHBIC MJISI €€
pelieHust, MPOBOJUTh PACUEThl U MPOBEPSITh MOJTYUEHHBIN PE3YIIbTaT;

— YUYUTBIBATh TPAHUIBI TMPUMEHEHUS U3YUYCHHBIX (DU3NUECKUX
MOJIeJICH TP peIICHUH (PU3NISCKUX U MEKIPEIMETHBIX 3a/1a4;

— HCIIOJB30BaTh MHMOOPMALMIO M NMPHUMEHSATH 3HAHUS O IPHUHIIMIAX
paboOThI M1 OCHOBHBIX XapaKTEPUCTUKAX U3YUYCHHBIX MAIINH, MPUOOPOB U IPYTUX
TEXHUYECKUX  YCTPOMCTB Il  pEIIEHUsI  MPAKTUYECKUX, y4e0HO-
HCCJIEI0OBATENIbCKUX U MPOEKTHBIX 3a/a4;

— WCIIOJIb30BaTh 3HAaHUA O (U3UYECKUX OOBEKTaX W TpOoIeccax B



HOBCCHHGBHOﬁ KHN3HHU OJIsA oOecrnieueHnss 0E30ITaCHOCTH IIpu 06paH16HI/II/I C
an60paMH N TCXHHUYCCKHUMU YCTpOﬁCTBaMH, AJIs1 COXpPaHCHUA 3J0pPOBbA H
CO6J'II-OI[CHHH HOPpM 3JKOJOTHYCCKOI'O IIOBCIACHUS B Opr}KaIOHIeﬁ cpeac, It
IMPUHATHUA pGIHeHI/II;'I B HOBCGI[HCBHOI\(JI KHN3HU.

BoinyckHuk Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCS:

— MOHUMATh W OOBACHATH IEIOCTHOCTh (PU3UUYECKOW TEOpHH,
paznuyaTh TPAHUIBI €€ MPUMEHUMOCTH M MECTO B PNy APYTHX (DU3UIECKUX
TEOpUH;

— BIIQJICTh MPUEMaMH MOCTPOCHUS TEOPETUUYECKHUX JOKA3aTeIhCTB, a
TaK)Ke MPOTHO3UPOBAHUS OCOOEHHOCTEW MpOoTeKaHWs (PU3NYECKUX SIBICHUU U
IIPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUUECKUX BHIBOJIOB U JI0KA3aTEJIbCTB;

— XapaKTEepU30BaTh CUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJArarolIMMHU
HAyYHBIMU TOHSATUSMU: TPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJE),
JIBWKEHUE, CUIIa, YHEPTUS;

— BBIJIBUTATh THUIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJIATAIOIIUX
(bu3HUEeCKX 3aKOHOMEPHOCTEHN U 3aKOHOB;

— CaMOCTOSATENIbHO  IUTAHWPOBAaTH W TMPOBOJAUTH  (pu3myecKue
AKCTICPUMECHTHI;

— XapaKTepHU30BaTh TJ00adbHBIC MPOOJEMBI, CTOSIIHE Tepen
YEJIOBEUECTBOM: SHEPTETHUECKHUE, CHIPhEBBIC, SKOJIOTUUECKHE, — U POJIb (PU3UKHU
B PELIEHUH 3TUX NPOOJIEM;

— permaTh MPaKTHKO-OPUEHTUPOBAHHBIC KAYECTBEHHBIE W PACUCTHHIC
dusnueckue 3amadn ¢ BHIOOPOM (U3HYECKOW MOJIENH, WCIOJb3Ys HECKOJIbKO
¢u3HUeCKNX 3aKOHOB WM (OPMYJI, CBSI3BIBAIOIIUX W3BECTHBIC (PU3MUYECKUE
BEJIMYHMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3EH;

— OOBSACHATh TPHUHIUIBI PaOOThl M XAPAKTEPUCTUKH HW3YYCHHBIX
MaIIH, MPUOOPOB U TEXHUUECKHUX YCTPOKNCTB;

— OOBSACHATH YCJIOBHS TPUMEHEHUS] (PU3NYECKUX MOJIeNell mpu
pereHnr (U3NUECKUX 3a/ad, HAXOJIUTh AJCKBATHYIO MPEJIOKEHHON 3aade
(GU3UYECKYI0 MOJIENb, Pa3peniaTh MPooIeMy KaKk Ha OCHOBE HMECIOIINXCS 3HAHHM,
TaK | MPU TTOMOIITH METOJIOB OIICHKH.

«®@usuka» (yriayo0JeHHbII YpOBeHb) - TpeOOBaHUS K MPEIMETHBIM
pe3ynbTaTaM OCBOEHHUS YIIIYOJIEHHOTO Kypca (U3MKH OJDKHBI BKJIIOYATh
TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS 0a30BOT0 Kypca W JIOMOJHUTEIHHO
OTpaXKaTh:

1) chopMHUpPOBAHHOCTh CHCTEMBI 3HAHUH 00 O0O0mUX (PU3HIESCKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, TPEACTABJIECHUN O AEUCTBUU BO BeenreHHoMn
(bu3HUEeCKNX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIOBHSIX;

2) chOpMHpPOBAHHOCTh YMEHHUS HWCCIENOBAaTh U  aHAIM3UPOBATH
pasHooOpa3Hble (HU3UYECKUE SBJICHHUS W CBONCTBA OOBEKTOB, OOBICHATH
MIPUHITUTIBI PA0OTHI M XapaKTEPUCTUKH MPUOOPOB U YCTPOIMCTB, OOBICHATH CBSI3b



OCHOBHBIX KOCMHUYECKHUX O0OBEKTOB C T€O(PU3NUECKUMHU SBICHUSIMU;

3) BiazeHHEe YMEHUSMH BBIABUTATh TUIOTE3bl HA OCHOBE 3HAHUSA
OCHOBOIIOJIAralImuX (HU3NYECKUX 3aKOHOMEPHOCTEN M 3aKOHOB, MPOBEPATHh UX
AKCIIEPUMEHTAIILHBIMU CPEJICTBAMHU, (POPMYIUPYS 11€]Ib UCCIEAOBAHUS;

4) BnajicHUE METOJaMHU CaMOCTOSITEIFHOTO TJIAHUPOBAHUS U TIPOBEICHUS
(GU3HUECKIX YKCIIEPUMEHTOB, ONMCAHUS U aHATHM3a TIOTyYeHHON H3MEPUTEITHHON
nH(}OpMAaITUH, OTIPECIICHHSI TOCTOBEPHOCTH MTOJIYYCHHOTO Pe3ysIbTaTa,;

5) chopmMupoBaHHOCTH YMEHHW MPOTHO3HPOBATH, AHATU3UPOBATH U
OIICHWBATh TOCJEACTBUS OBITOBOM ¥ TPOU3BOACTBEHHOW JEATEIHHOCTU
YeJIOBEKA, CBA3AHHON C (PM3MYECKUMU TIPOIIECCAMHU, C TIO3UIUN IKOJIOTHIECKOM
0€30MacHOCTH.

BoinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYYHTCSH:

— OOBSACHATHL W AaHAIM3UPOBATH POJb U MecTo (U3MKU B
GbOpMHpPOBAaHWM COBPEMEHHOW HAy4yHOM KapTHUHBI MHpPa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKU U TEXHOJOTUM, B IPAKTUYECKOMN JACATEIBHOCTH JIOJICH;

— XapaKTepU30BaTh B3aUMOCBSI3b MEXIy (U3UKOW H APYrUMU
€CTECTBEHHBIMU HayKaMu;

— XapaKTEPHU30BaTh CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIATAOIIMMHU
HAyYHBIMU TIOHSATHUSMH: TPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, TOJE),
TBYDKEHUE, CHIIA, YHEPTHS;

— MOHUMATh W OOBACHATH IEJIOCTHOCTH (PU3UUYECKOW TEOpHH,
pasnuyaTh TPAHUIBI €€ MPUMEHUMOCTH M MECTO B PNy APYTHX (DU3UICCKUX
TEOPUH;

— BJIQJICTh NMPUEMaMH MOCTPOEHUSI TEOPETUUYECKUX JI0KA3ATEIBbCTB, a
TaK)Xe MPOTHO3UPOBAHUS OCOOCHHOCTEHM MpOTEeKaHHs (DU3UUYECKUX SIBICHUU U
IIPOLIECCOB HA OCHOBE MOJYyYEHHBIX TEOPETUUECKUX BHIBOJIOB U JIOKA3aTEIIbCTB;

— CaMOCTOSTENIbHO KOHCTPYHUPOBATh IKCIIEPUMEHTAIbHBIC YCTAHOBKU
JUIST TIPOBEPKH  BBIIBUHYTHIX THIIOTE3, PACCUYUTHIBATH AOCOJIOTHYIO H
OTHOCUTEJIbHYIO TTOTPEITHOCTH;

— CaMOCTOSATENIbHO  IUIAHWPOBAaTh U MPOBOJIUTH  (pu3MUecKue
OKCIICPUMCHTHI;

— permarh MPakKTHKO-OPUCHTUPOBAHHBIE KAYCCTBEHHBIC W PACUCTHHIC
dus3nueckue 3amdadud C OMOPOH KakK Ha W3BECTHBIC (PU3MUYECKHE 3aKOHBI,
3aKOHOMEPHOCTH M MOJIEJH, TaK ¥ Ha TEKCTHI C M30BITOYHON HHPOpMAITUCH;

— O0OBSICHATH TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (DU3UICCKUX MOICIICH
IIpH pelieHUuU GU3NICCKUX U MESKITPEAMETHBIX 3a]1a4;

— BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHHWS OCHOBOIOJIATAIONIUX
(bu3HUEeCKIX 3aKOHOMEPHOCTEHN U 3aKOHOB;

— XapaKTepu30BaTh TJ00adbHBIE MPOOJEMBI, CTOSIINE Tepe
YEJIOBEUECTBOM: DHEPTETHUYECKUE, CHIPhEBBIC, IKOJIOTHUECKHE, U POJIb (PU3UKU B
PEIIeHUH 3TUX TIPOOIIEeM;

— OOBSACHATh TPHUHIUIBI PAaOOTBI M XaPAKTEPUCTUKU U3YyUEHHBIX



MaII1H, MPUOOPOB U TEXHUUYECKHUX YCTPOMNCTB;

— OOBSACHATH YCJIOBHS TPUMEHEHUS] (PUINYECKUX MOJIeNell mnpu
perieHnr (U3MUECKUX 3a/ad, HAaXOJUTh aJCKBATHYIO MPEIJIOKEHHON 3ajaye
(bU3HUECKYI0 MOJIENb, pa3peniaTh MpooIeMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUM,
TaK U MPHU HOMOIIN METOJIOB OLICHKH.

BpinmyckHMK Ha Yriay0JIeHHOM YPOBHE IOJYYUT BO3MOKHOCTH
HAYYUThCH:

— MPOBEPSITh  IKCHEPUMEHTAJIbHBIMU  CPEJCTBAMU  BBIJBUHYTHIC
TUNOTE3bl, (OPMYNHpYsS  IEdb  HCCICIOBAaHWSA, HA OCHOBE  3HAHUSA
OCHOBOIIOJTAraloImuXx GU3NIECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

— ONMUCHIBATh M AHANM3UPOBATh IOJYYEHHYKO B  PE3yJbTare
IPOBEJICHHBIX (PU3NYECKUX OSKCIEPUMEHTOB HH(OpMAIUIO, OINpeaeisaTh ee
JOCTOBEPHOCTB;

— IIOHUMATh 151 OOBSICHATH CHUCTEMHYIO CBSI3b  MEXIY
OCHOBOIIOJIAralOIMMU HAyYHBIMU MOHATHUSIMHU: IPOCTPAHCTBO, BPEMSI, MaTEpUs
(BemiecTBo, MoJie), ABUKEHUE, CUIIA, DHEPTUS;

— pelIaTh 3KCIIEPUMEHTAIbHBIC, KaU€CTBEHHBIE U KOJIMYECTBEHHBIC
3a/1a4¥ OJIMMITUATHOTO YPOBHS CJIOKHOCTH, MCHOJIb3YsS (PU3MUECKHE 3aKOHBI, a
TaK)X€ YpaBHEHUs, CBSA3bIBAIOIIME (PU3NUECKUE BEIIMUUHBIL;

— aHaJM3UPOBaTh TPAHUIIBI MPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB,
MMOHUMATh BCEOOIIMNI XapakTep (PyHIaMEeHTaIbHbIX 3aKOHOB U OTPAaHUYECHHOCTh
WCTOJIb30BaHUS YACTHBIX 3aKOHOB;

— dbopMyIUpoBaTH U peliaTh HOBBIC 3aJa4l, BO3HUKAIOIIUE B XOJI€
y4e0HO-HUCCIIEIOBATEIHCKON U MIPOEKTHON JACSTEIBHOCTH;

— YCOBEPIIIEHCTBOBATh MPUOOPHI W METOJAbl HMCCIIEOBAaHUS B
COOTBETCTBHMH C MOCTABJICHHOM 3aJaucH;

— UCIIOJIB30BATh METOAbl MATEMATUYECKOTO MOAECIUPOBAHUS, B TOM
YHUCJI€ TPOCTEUINE CTATUCTUYECKHUE METONbI JJisi 00pabOTKH pe3yibTaToB
JKCIIEpUMEHTA.

2.Conepxanus yueOHoOro npeaMmera «@uzukay.

[TpumepHas nmporpamma ydyebHoro npeamera «Pu3rka» HampaBiieHa Ha
dbopmupoBanne 'y oOydaommxcs  (QYHKIHMOHAIBHONW  TPaMOTHOCTH U
METanpeIMETHBIX ~YMEHHUW uepe3  BBHIINOJHEHHE HCCIIEOBATEIbCKON U
MPAKTUUECKOM JeATEIbHOCTH.

B cucreme ecTecTBEHHO-HaAyyHOTO 00Opa3oBaHusi (U3HMKA KaK y4eOHbIN
IpeaMeT 3aHMMAeT BXKHOE MECTO B ((OPMHUPOBAHUH HAYYHOTO MUPOBO33PEHUS U
O3HAKOMJICHHUSI 00YYaIOIINXCsl ¢ METOIaMHA HAyYHOTO TIO3HAHUS OKPYKAIOIIETO



MHUpa, a Takke C (PU3NYECKMMH OCHOBAaMHU COBPEMEHHOIO IMPOU3BOACTBA U
OBITOBOTO TEXHUYECKOTO OKPY>KEHHS YeJIOBEKa; B (DOPMUPOBAHUK COOCTBEHHOM
MTO3UIIUN TI0 OTHOIICHUIO K (pu3nueckoil nHPOpMAIHH, TTOJTYICHHOW U3 Pa3HbBIX
HMCTOYHHUKOB.

YcnemHocTh M3y4eHHs NpeaMeTa CBA3aHa C OBJAJIEHHEM OCHOBAMH
y4eOHO-UCCIIeI0BATEIBCKON AEATETFHOCTH, IPUMEHEHUEM MOTYICHHBIX 3HAHUI
IIPU PEUICHUU NPAKTUYECKUX U TEOPETHUECKUX 3aad.

B cootBetrctBun ¢ ®I'OC COO 00pazoBanus pu3nka MOKET U3y4aThCs Ha
0a30BOM U YTIIYOJICHHOM yYPOBHSIX.

N3yuyenue ¢pusuku Ha 6a30BOM YpOBHE OPHUEHTHPOBAHO Ha oOecrieyeHue
0011e00pa3oBaTeIbHON U OOIIEKYITYPHOU MOATOTOBKU BBIMTYCKHHUKOB.

Conmepxanne 06a30BOr0  Kypca TIO3BOJIET HCIOJIB30BaTh 3HAHHUS O
dbu3uyecknx oOBEKTaX U Tpoleccax Jyisi oOecrieueHus: 0e30MacHOCTH MpH
oOparieHu ¢ NpudopaMu W TEXHUYECKUMH YCTPOWMCTBAMHM; JUISI COXpPaHEHUS
3I0POBbSl M COOJIIOZCHUS HOPM DKOJIOTMYECKOTO TMOBEICHUSI B OKPYKAIOIICH
cpene; sl IPUHSTHS PEelIeHUH B TOBCEHEBHOMN KU3HHU.

N3yyenue ¢u3uku Ha YriayOJIeHHOM YpOBHE BKIIIOYAET PpACIIUPEHUE
MIPEAMETHBIX PE3yJbTaTOB M COJEPIKaHUE, OPUCHTUPOBAHHOE Ha MOATOTOBKY K
nocieayrneMy npodeccuoHaibHOMY 00pa30BaHUIO.

W3ydenne npeameTa Ha yriayOIeHHOM YPOBHE MO3BOJSET CHOPMHUPOBATH y
oOyyvarormuxcst (U3UYECKOE MBIIUICHHE, YMEHHUE CHUCTEMATU3UPOBATH M
0000111aTh TMOJTYYEHHBIE 3HAHUS, CAMOCTOSTEIBHO MPUMEHSATH MOJTYyYCHHBIC
3HAHUS JJIS PENIeHUs] MPAKTHYECKUX W Y4eOHO-MCCIENOBATENIbCKUX 3aj1ay;
yMEHUE AaHAJIU3UPOBATh, MPOTHO3UPOBATH U  OICHUBATH C  TO3UIIUH
AKOJIOTMYECKON 0e30MacHOCTH TOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NESATETHLHOCTH YEI0BEKa, CBA3aHHOU C UCIOJIb30BAaHUEM UCTOUYHHUKOB SHEPTHH.

B ocnoBy m3ydenus npeamera «Pusnka» Ha 0a30BOM M YIIIyOJIEHHOM
YPOBHSX B 4acTu (HOPMHUPOBAHUS y OOYYAIOIIMXCS HAYYHOTO MHPOBO33PEHUS,
OCBOCHHS OOIIIEHAYYHBIX METOJOB IIO3HAHMS, a TaKXKe MPAKTUYECKOro
NIPUMEHEHUSI HAYYHBIX 3HAHUW 3aJI0KEHBI MEXIPEIMETHBIE CBSI3M B 00JACTH
€CTECTBEHHBIX, MATEMAaTUYECKUX U TYMAaHUTAPHBIX HAYK.

[IpumepHas mporpamMma cOCTaBjcHa Ha OCHOBE MOAYJIBLHOTO IPHHITUIIA
NOCTpOeHUsI y4eOHOro Marepuana. KomudyecTBo 4yacoB Ha M3ydeHHE Y4eOHOTO
npeaIMeTa W KJIacChl, B KOTOPBIX NPEIMET MOXKET H3Yy4aThCs, OTHOCATCA K
KOMITETCHIIUHA 00pa30BaTEeIIbHON OpTraHU3aIIHH.



[TpumepHas nporpamma COAEpKUT IPUMEPHBIN MepeyeHb MPAKTUUECKUX U
nabopaTopHbIx padoT. [Ipu cocraBnenun paboueld mporpaMmbl YUYUTENb BIPABE
BBIOpaTh M3 MepedHsi paboThl, KOTOPBIE CUMTAeT Hauboliee 1enecoo0pa3sHbIMU
JUISl JOCTHXKEHUS TIPEAMETHBIX PE3yJIbTaTOB.

ba3oBblii ypoBeHb

Pu3uKa U eCTeCTBEHHO-HAYYHBIN MeTO/l IO3HAHMS NPUPOALI

®dusuka — (QyHgamMeHTadbHas Hayka O mIpupoje. MeToapl HaydHOTro
UcclieJoBaHus (pU3NUECKUX sIBJIEHUU. MoaennpoBanue (pU3HUECKUX SIBICHUN U
npoueccoB. Ou3ndecknii 3aK0H — IPaHULIBI IPUMEHUMOCTH. PU3NYECKUE TEOPUH
Y TIPUHIIUI COOTBETCTBH. Poiib 1 MecTo pr3uku B GOpMUPOBAHUN COBPEMEHHOM
HAay4YHOM KApTHHBI MHPA, B NPAKTHYECKOM ACATEIBHOCTH roneu. Duszuxa u
Ky1bmypa.

Mexanuka

['panunbl  OPUMEHUMOCTH  KJIACCHYECKOW MEXaHWUKU. Baxnenmme
KMHEMATHYECKNE XAPAKTEPUCTUKU — IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE.
OCHOBHBIE MOJIETH TEJ U ABUKECHUMN.

B3aumoneiictBue Tten. 3akoHbl BcemupHoro tsarorenus, ['yka, cyxoro
TpeHusd. HepuuanbHas cuctemMa oTcuera. 3akoHbl MeXaHuku HbproToHa.

NmnynbCc MaTepUaIbHOM TOYKM U CUCTEMBI. MI3MEHEHHE UM COXpAHEHUE
uMIlysbca. HMcnonvsoganue 3aKOHO8 MeXAHUKU OJisl OOBACHEHUS OBUNCEHUs.
HeOeCcHbIX menl U 0N pa3eumus KOCMUYecKux ucciredoganuti. MexaHudeckas
AHEPrHUs CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUUECKOM 3Hepruu. PaboTa cuibl.

Pasnosecue mamepuanonoti mouxku u meepoozo mena. Ycnosus
paenogecusi. Momenm cunwi. Pagnogecue ocuoxocmu u 2asa. J[eudcenue
JHcuoKocmen u 2a3o8.

Mexanudeckue koyiebaHusi W BOJHBL [IpeBpainieHuss SHEPrUU TPHU
KOJ1e0aHUsSIX. DHEPTHs BOJIHBI.

MouiexyJisspHas GU3MKa 4 TEPMOIMHAMUKA
Mounekynsipao-kunetuueckass teopus (MKT) ctpoenus BemiectBa u ee
SKCIIEPUMEHTAJIbHbIE JOKa3aTelnbCcTBa. AOCOIOTHAs TeMIleparypa Kak Mepa



CpPEIHEH KUHETHUYECKOW DSHEPIMM TEIUIOBOTO MABMKEHHUS YACTHI] BEIECTBA.
Mopnenp uneansHOro rasa. /laBinenue raza. YpaBHEHHE COCTOSIHUS U€ATIbHOTO
rasza. YpasHenue MeHnneneeBa—Knamnenpona.
ArperatHble COCTOSIHUS BellecTBA. Modenb cmpoenust H#CUOKocmeil.
Buytpennss sueprusa. Pabora u Temonepenaya Kak croco0Obl U3MEHEHHUS
BHyTpeHHel »sHepruu. llepBeiii 3akoH TepmoguHamuku. HeoOpatumocTs
TEIUIOBBIX MPOLECCOB. [[pHHIMIBI AEHCTBUS TEIIOBBIX MAIIVH.

DJIeKTPOAUHAMHKA

Onekrtpuyeckoe nosie. 3akoH Kynona. HampsokeHHOCT M NIOTEHLHAI
ANEKTPOCTATUYECKOTO MOoJisA. [IpOBOAHUKH, NONYNPOBOJHUKU U JUIIEKTPUKH.
Konpgencarop.

[TOoCTOSIHHBIN JIEKTPUYECKHUI TOK. DJNEKTPOJABMKYIIas cuia. 3akoH Oma
JUISL TIOJHOW WENU. OJEKTPUYECKUH TOK B TNPOBOAHMKAX, DSJIEKTPOJIUTAX,
HOJyTIPOBOJHUKAX, ra3ax U Bakyyme. Ceepxnpogooumocme.

WMHayKys MarHATHOTO 1ouisl. JlelicTBrE MarHUTHOIO MOJISl HA MPOBOIHUK
C TOKOM M JIBIXKYIIYIOCS 3apsDKeHHY0 yacTuly. Cuita Ammnepa u cuia JlopeHna.
MarHuTHbIE CBOVICTBA BEIIECTBA.

3aKOH DJJIEKTPOMATHUTHOW WHAYKUWHA. OJEKTPOMAarHWTHOE  IIOJIE.
Ilepemennpii TOK. JSIBieHue camMOMHAYKUMA. WHAYKTUBHOCTB. OHepaeus
NEKMPOMACHUMHOZ20 NOJIA.

DnekTpoMarHuTHbIC KoseOanus. KoaebaTenbHbIN KOHTYD.

DNEeKTpOMarHUTHBIE BOJHBIL. J{Mara3oHbl 3JIEKTPOMArHUTHBIX U3y4YE€HUN U
UX MPAKTAYECKOE PUMEHEHHUE.

['eomeTpuueckas ontuka. BoaHOBBIE CBOKICTBA CBETA.

OCHOBBI CHIENHAIBHON TEOPHUH OTHOCUTEJILHOCTH

NHBapmaHTHOCT, MOIYJISI CKOPOCTH CBE€Ta B BakyyMme. [IpuHOmmn
OTHOCHUTENBHOCTH DHHITelHA. CBsA3b MAacChl M SHEPTUU CBOOOJHON YaCTHIIHI.
DHeprus moKosl.

KBanroBasi puszuka. @®u3suka aTtoMa 1 AaTOMHOIO siApa

['unoteza M. Ilnanka.  ®dortosnektpuueckudi  3¢pdexr.  DoToH.
KopnyckynspHo-BomHoBoM — ayanusm. CoomHouileHue HeonpeoeieHHOCmell
T'etizenbepea.



[Tnanerapnas wmogenp aroma. OOBSICHEHHE JMHEWYATOro CIEKTpa
BOJOPOJIa HA OCHOBE KBaHTOBBIX ITOCTYJIaTOB bopa.

CocTaB 1 CTPOEHHE aTOMHOTO siipa. DHEPIUsl CBA3M aTOMHBIX siiep. Buibl
PaaMOAKTUBHBIX NPEBPAILIECHUN aTOMHBIX SJIED.

3aKOH paJUOAKTUBHOIO pacmana. AnepHele peakuuu. LlenmHas peakuus
NEJICHUS SAEP.

OneMeHTapHble yacTulpl. OyHIaMEHTAIbHBIE B3aUMOICHCTBHSIL.

Crpoenue Beesiennoi

CoBpeMeHHBIE IIPENCTABICHUS O MPOUCXOXKIACHUH U 3Boaonny CoJHIA U
3Be3a. Knaccudukanus 38e3/1. 3Be3/1bI U MICTOUHUKU UX SHEPTHUH.

['anmakrtuka. [IpeacraBnenne o CTPOCHUH U IBOIOLMH BCeleHHOM.

Yriay0sjeHHblii yPOBEHb

Pu3NKa U eCTeCTBEHHO-HAYYHbIH METO NO3HAHMS MPHUPOABI

®dusurka — pyHaamMeHTalIbHas HayKa o mpupojie. Hayunsiid MeTo1 mo3HaHUS
Mupa. B3aumMocBs3p Mexay (PU3MKOW M JPYTMMH €CTECTBEHHBIMH HayKaMH.
Meronpl HaydyHOTO uUcchefoBaHus (¢uznueckux siineHuid. I[lorpemHoctu
U3MEpEHUN (PU3NUYECKUX BEIMYMH. MOAENUpOBaHUE SBJICHUA M TPOIIECCOB
OpUpoAbl. 3aKOHOMEPHOCTh W CIYyYaWHOCTb. ['paHUIBl NPUMEHMMOCTH
¢uznyeckoro 3akoHa. dusznueckue TEOPUH U MPUHIUI COOTBETCTBUSA. Poiib U
MecTo (U3uKu B (POPMUPOBAHUM COBPEMEHHON HAy4YHOM KapTHHBI MHpA, B
MIPAKTUYECKON NEATEIBHOCTH JIIOAEN. Qu3suka u Kyaibmypa.

MexaHuka

I[IpeqMeTr w© 3agauuM  KIACCHYECKOM MexaHWku. KuHemaTnueckue
XapaKTEPUCTUKA MEXAHUYECKOrO0 JBWKECHUSA. MoJenu Tel U JBUKCHUM.
PaBHOyCKOpEeHHOE MPSMOIMHEIHOE JBUKEHNE, CBOOOTHOE MaICHHUE. JBUKEHUE
Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY. [[BM)KEHHE TOUKHU MO OKPY>KHOCTH.
IlocmynamenvHoe u 6pawiamenbHoe 08UNCEHUE MBEPO020 med.

Bzaumoperncteue ten. IlpuHuun cynepnosuiuu cwi. HepuuanbHas
CcHUCTEMA OTCYeTa. 3aKOHbI MexaHuKU HptoToHa. 3akoHbl BceMupHOTo TArOTEHMUS,



I'yka, cyxoro TtpeHus. JIBuxeHue HEOECHBIX TE€I U HX HMCKYCCTBEHHBIX
CIIyTHUKOB. A671eHus, Habaroodaemvle 8 HeUHEPYUANbHBIX CUCEMAax Omcyemd.

WNmnynbc cumbl. 3aK0OH M3MEHEHHUS i COXPAHEHUs UMITyJIbca. PaboTa cuibl.
3aKOH U3MEHEHUS U COXPAHEHUS SHEPTUU.

PaBHOBecne MaTepuanbHOM TOUYKHU M TBEPIAOTO TENA. Y CJIOBUS PABHOBECHUS
TBEPAOTO TEJIA B MHEPIMAIBHOW cucteme orcuera. MomeHT cuibl. PaBHOBecue
KUJKOCTH U rasza. J[BUKeHHE KUIKOCTEW U ra30B. 3aKOH COXPAHEHUsl SHep2UU 8
OUHAMUKE HCUOKOCTU U 2A3d.

Mexanudeckue KojieOaHusi U BOJIHBI. AMIUTUTY1a, IEPUOJ, 4acToTa, (paza
koneOanuii. I[lpeBpamieHuss SHepruM TpH  KoyeOaHUSAX. Bwuimyoscoenuvle
KoneOanusl, pe3oHamuc.

[Tonepeunble U TPOOJIbHBIE BOJIHBI. DHEprusi BoyuHbl. MHTepdepenuusa u
I pakiys BOJH. 3BYKOBBIE BOJIHBI.

MouexkyasipHas pu3nKa ¥ TEPMOAUHAMHUKA

[IpenmMer u 3amauum  MojekysipHO-kuHeTHdyeckod teopuun (MKT) u
TEPMOJUHAMHUKHU.

OkcnepuMmeHTalbHbIE aoka3aTeabcTBa MKT. AGcomoTHas Temmneparypa
KaK Mepa CpeIHEW KHHETHUYECKOM OJHEPIUMM TEIJIOBOTO JBHKECHUS YaCTHULL
BelecTsa. Mojens naeanbHoro rasa. /lasinenue rasa. Csizb MEXIy JTaBICHHEM
U CpPEIHEM KHUHETUYECKOW SHEPTUEH IMOCTYINATEIBHOIO TEIUIOBOIO JABUKECHUS
MOJIEKYJI UAEATBHOTO ra3a.

Mopens uaeanbHOTO rasa B TEpMOJAMHAMHUKE: ypaBHeHUE MeHeneeBa—
Knaneipona, BeipakeHue 11 BHyTpEHHEN dHEprun. 3akoH JlanbeToHa. 1'a3oBbie
3aKOHBI.

ArperaTsble cocTosiHUS BeniecTBa. Pa3zoBbie nepexoasl. [IpeodpazoBanue
sHepruv B (a3oBbIX nepexojax. HackbllieHHble W HEHACHIIICHHBIE Mapbl.
Brnaxxnocts Bo3ayxa. Mogens CcTpoeHMs KMAKOCTeH. [losepxnHocmmuoe
Hamsdcenue. Monenb CTpOEGHHMS TBEPABIX TeN. Mexanuueckue ceolicmea
meepoblx mei.

BuyTtpennsist sueprus. Pabora u tersonepenaya Kak crnocoObl N3MEHEHUS
BHYTpeHHEU sHepruu. IlepBrlil 3aKOH TepMOJUHAMUKU. AQUabaTHBINA Mpoliecc.
Bmopoii 3axon mepmoounamuxu.



[IpeobpazoBanusi sHepruum B TemioBbiXx MamuHax. KIIJ[ TtemmoBoi
mamuHbl. Hukn KapHo. Okonoruueckue npoodieMbl TEMIIOIHEPTETUKH.

DJIEKTPOAMHAMHUKA

[IpeameT u 3a1a4u 3IEKTPOAMHAMUKH. DIEKTPUUECKOE B3aUMOICHCTBHUE.
3aKoH COXpaHEHUS ANIEKTpUUecKoro 3apsaa. 3akoH Kynona. HanpsbokeHHOCTH U
NOTEHUUA  AJEKTPOCTATUYECKOTO  TOJIA. [IpyHIMD ~ Cynepno3uLuH
ANEKTPUYECKUX MoJjel. PasHOCTh moTeHIManoB. [IpOBOIHUKY U AUDIIEKTPUKH B
AIEKTPOCTATUYECKOM ToJie. DIEKTpUuecKass eMKocTb. KoHaeHcaTtop. DHeprus
AIEKTPUYECKOTO TOJIS.

[TocTosiHHBIN ANEKTpUUYECKU TOK. DnekTpoasuxyias cuia (3/1C). 3akon
OmMa 11 MOJIHOW JJIEKTPUYECKOW WENMH. DJIEKTPUYECKHM TOK B METalIax,
AJIEKTPOJINTAX, MOJIYIIPOBOJHMKAX, rasax W Bakyyme. [lmasma. Orexmponus.
[ToympoBoiHUKOBBIE TIPUOOPBL. C8EPXNPOBOOUMOCTb.

MarnutHoe mone. BexkTtop  MarHuTHOM — MHAYKOUU.  [IpuHOMI
CyHEpPHO3ULIMA MArHUTHBIX MOJied. MarHuTHOE MOJ€ MNPOBOJHHUKA C TOKOM.
JlelicTBUE MAarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM H JBIXKYLIYHOCS
3apshkeHHYro yactuily. Cuna Amnepa u cuiia JIopeHia.

[loTok BEKTOpa MAarHUTHOW WHAYKUMU. SIBIEHUE DIEKTPOMATHUTHOU
WHAYKIAW. 3aKOH JJIEKTpOMarHuTHOW wuHAYKOMK. JIJC uHOyKIuu B
OBUXKYyIIMXCs TMpoBoaHuKax. [IpaBumo JleHuma. fIBieHue caMOMHIAYKIIWU.
NHAyKTUBHOCTb. DHEPrusi 3JIEKTPOMATHUTHOTO TMOJs. MarHuTHbIE CBOWCTBA
BEILIECTBA.

DnekTpoMarHuTHbIe KosieOanms. KoneOartenpHbIM KOHTYp. CBOOOJIHBIC
AJIEKTPOMAarHUTHbBIC KoJieOaHusl. BeIHYKI€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.
Pe3onanc. Ilepemennbii Tok. KonaeHcatop u karymka B LENU NEPEMEHHOTO
Toka. [lpousBojcTBO, Tepegaya W TOTPEOJCHUE HICKTPUUYECKOM HSHEPIruu.
DnemenmapHas meopus mpaucgopmamopa.

DNEeKTPOMAarHUTHOE noJie. Buxpeoe AIEKTPUUECKOE TOJIE.
DJIEKTPOMarHuTHbIE BOJIHBI. CBOICTBA 3JIEKTPOMArHUTHBIX BOJH. Jlnama3oHsl
AJEKTPOMArHUTHBIX U3JIYYEHUNW U UX MPAKTUYECKOe NMpuMeHeHue. [IpuHImmbI
PaMOCBSI3U U TEJICBUICHUSI.

I'eomeTpuueckas ontuka. [IpsmonuHENHOE pacnpoOCTpaHEHUE CBETa B
OJHOPOJHOW cpene. 3aKOHbl OTPaKEHUs W TmpenomieHust cBera. [losHoe
BHyYTpeHHEee oTpaxeHrue. OnTudeckue npuoopsl.



BonHoBeie cBoiictBa cBeta. CkopocTh cBera. MHTepdepeHIus cBera.
Korepentnocts. Jdudpakius csera. Ilonspusanus csera. Jucnepcus cpera.
[IpakTryeckoe NPUMEHEHUE IEKTPOMArHUTHBIX U3TTy4EHUN.

OCHOBBI CHIEHHAIBHON TEOPHUH OTHOCUTEILHOCTH

NHBapraHTHOCTh MOAYJIA CKOPOCTM CBeTa B Bakyyme. lIpuHiun
OTHOCHUTENBHOCTU DUHIITEWHA. [[pocmpancmeo u epemst 6 cneyuaibHou meopuu
OmHOCUMeENbHOCMU. DHepeus U UMRYIbCe c80000HoU yacmuyvl. CBs3b MacChl U
SHEPTUU CBOOOIHOMN YACTHUIIBI. DHEPIHS MOKOSI.

KBanroBasi puzuka. @®usuka aTtoMa 1 AaTOMHOIO siApa

[TpenmMer 1 3a1a4u KBaHTOBOW (DPU3HUKH.

TennoBoe um3nydenue. PacnpeneneHue 3HEpruv B CHEKTpE aOCOIIOTHO
YEPHOTO TeNa.

['unore3a M. [Inanka o kBanTax. ®otoaddexr. OnbiTel A.I'. Cronerosa,
3akoHbI hoTodPdekTa. YpaBHenue A. DiiHinTerHa s porodrddexra.

®dotoH. Onvimet I1.H. Jlebeoesa u C. 1. Basunosa. I'unotesa JI. ne bpoiins
O BOJIHOBBIX CBOWCTBaXx d4acTull. KopmycKynsipHO-BOJIHOBON Jyaju3M.
Jluppaxyus snexmponos. Jlapnenue ceera. COOTHOIIEHUE HEOMPEAEICHHOCTEN
I'eiizenoepra.

Mopenu crpoenust aroma. OO0bsICHEHUE JTMHENYATOrO CIEKTpa BOAOPO/Ia
Ha OCHOBE KBaHTOBbIX mnoctynaToB H. Bbopa. CrnoHTaHHOE€ W BBIHYKJIEHHOE
U3JIyUYCHHUE CBETA.

CocraB u crtpoenue atomHoro siapa. Mzoronsl. Anepubie cunbl. Jledekt
MaccChl U SHEPTHS CBSI3U A1pa.

3aKOH palMOAKTUBHOIO pacraja. SaepHble peakuuu, peakuuu JEICHUs U
cuHresa. llennas peakuus nenenus sauep. Anepnas sHepretuka. TepmosaepHbIi
CUHTE3.

OneMmeHTapHble  yacTulbl.  DyHIaMEeHTalIbHbIE  B3aMMOJEHCTBUS.
Yckopumenu sanemenmapuulx yacmuy,.

Crtpoenue BeesienHoi

[IprMEeHUMOCTB 3aKOHOB (PU3UKHU JJIs1 OOBSICHEHUS TPUPOJIBI KOCMUUECKUX
00bekTOB. CoJIHEUHAas CcuUcTeMa. 3BE3/lbl W HCTOYHUKU WX DHEPTHH.
Kinaccuduxanus 38e31. IBostorust CoJiHIIa U 3BE3]I.



["anaktuka. Ipyrue ranaktuku. [IpocTpaHCTBEHHO-BpEMEHHbIE MAaCIITAObI

HaOmonaemoii Beenennoid. Ilpencrabnenne o6 sposmornun Beenennoit. Temnas

mamepusd U memHas IHeEPSUAL.

IIpumepHbIii NMepedYeHb NPAKTHYECKMX U JIa0OpaTOpPHBIX padoT (Ha

BbIOOP Y4YHUTEJIA)

[Ipsimble n3MepeHus:
U3MEpPEHUE MTHOBEHHON CKOPOCTH C UCIOJIb30BAaHUEM CEKYHIOMEpa WU

KOMIIBIOTCPA C IaTYUKAMU,

CpaBHEHHE Macc (10 B3aUMOJICHCTBUIO);

U3MEPEHUE CUJI B MEXAHUKE;

U3MEPEHUE TEMITEPATYPhl )KUJIKOCTHBIMU U LIU(POBBIMU TEPMOMETPAMH;
OLICHKA CUJI B3aUMOJEICTBUS MOJIEKYJT (METOJIOM OTphIBA KaIlelb);
U3MEPEHHE TEPMOJIMHAMUYECKHUX I1ApaMETPOB rasa;

n3Mepenune IJIC uCTOUHMKA TOKA;

WU3MEPEHHE CUIIBI B3aUMOACHCTBUSA KaTyIIKK C TOKOM M MarHuTa IOMOIIBIO

QJICKTPOHHBIX BECOB;

ompeNesieHne TMepuojia OOpallleHHs JBOMHBIX 3Be3d  (I€YaTHbIC

MaTepuabl).

KocBennsbie uzmepenus:

U3MEpPEHUE YCKOPEHUS,

U3MEPEHUE YCKOPEHHs CBOOOHOTO MaICHHUS;

ONPEAECTICHUE YJHEPTUU U UMITYJIbCA I10 TOPMO3HOMY ITyTH;

M3MEPEHUE YACITbHON TETUIOTHI IUIABJICHHUS JIbJA;

U3MEPEHUE HANPSHKEHHOCTH BHUXPEBOTO DJICKTPUYECKOrOo TOJis (TMpH

HaOJI0ICHUH DJIEKTPOMArHUTHON MHAYKIIWHN );

M3MEPEHUE BHYTPEHHETO COPOTHUBIIEHUSI UCTOYHUKA TOKA;
OTMpeIeJICHUE MOKa3aTelsl IPEJIOMIICHUS CPEIbI;

u3MepeHne (POKYCHOTO PacCTOSTHHS COOMPArOIEH U paccenBarolei JIMH3;
ONpeJIeJICHUE ITTMHBI CBETOBOW BOJIHBI;

onpeiesIeHHe UMITYJIbca U DHEPTUU YACTUIIBI TIPU ABMYKEHUH B MArHUTHOM

nosie (1o ororpadusim).

HaOnronenue sBieHui:



— HaOJroneHWe  MEXaHWYeCKUX  SBJICHMH B  HHEPUMANbHBIX U
HEMHEPLHAIbHBIX CHCTEMaX OTCYETa;

— HaOJ0/IeHUE BBIHYK/IEHHBIX KOJICOaHHUM U PE30HAHCA;

— Habmoaenue auddysum;

— HaOJIIO/IeHUE SIBJICHUS JICKTPOMArHUTHON UHIYKITNH;

— HaOJI0/IeHuEe BOJHOBBIX CBOMCTB CBeTa: Au(pakiusi, UHTEPPEpEeHINs,
HOJISPU3aINS;

— HaOJIo/IeHUE CIIEKTPOB;

— BedepHHe HaOroeHus 38e31, JIYHBI U TJIaHET B TEJIECKOI WM OMHOKJIb.

HccnenoBanus:

— HCCJEJAOBAaHUE PABHOYCKOPEHHOTO JIBUXKEHUSI C  MCIOJb30BAHUEM
AJIEKTPOHHOI'O CEKYHJAOMEPA WJIM KOMIIBIOTEPA C TaTUUKAMU;

— HCCJeOBaHUE IBIKCHUS Teja, OpOIIIEHHOTO TOPU30HTAIBHO;

— HCCJIeIOBAaHUE IIEHTPAJIBHOTO yaapa;

—  HCCJICIOBAHUE KAaUE€HUS LWJIMHPA 110 HAKJIOHHOW IIOCKOCTH;

— HCCJeAOBaHUE JBMKCHUS OPOYHOBCKOM YacTHIlhI (110 Tpekam Ileppena);

—  HCCJEA0BaHUE U30MPOLIECCOB;

— HCCJEe0BaHUE U30XOPHOTO Mpoliecca U OlleHKa a0COTIOTHOTO HYJIS,

—  HCCIEIOBaHUE OCTBIBAHUS BOJBI;

—  HCCJIEIOBAHUE 3aBUCUMOCTH HaNpsHKEHUS Ha TOJII0CaX UICTOYHUKA TOKA OT
CHJIBI TOKA B IICIIH;

—  HCCJICIOBAHUE 3aBUCHMOCTH CHJIbI TOKA YEpe3 JIAMIIOYKY OT HAIpsKeHUS
Ha HEH;

— HCCJeOBaHUE HarpeBaHUs BOJbI HarpeBaTesieM HeOOJIbIIONW MOITHOCTH;

— HCCJEeAOBaHUE SABJICHUS PJIEKTPOMAarHUTHOW UHIYKIIUY;

— MCCJEeAOBaHWE 3aBUCUMOCTH yTJjia IPEJIOMIICHHS OT yIJia MajeHus;

— HCCJIENOBaHUE 3aBUCHMOCTH PACCTOSHHS OT JMH3BI JO0 M300paKeHHS OT
PacCTOSTHUSI OT JIMH3BI JI0 TIPEMETa;

— HCCJIEIOBAHUE CIIEKTpa BOJIOPO/a;

— HCCJIEIOBAaHUE JABWIKCHUS JIBOMHBIX 3Be3]1 (11O MEYaTHBIM MaTepHuajiam).

[IpoBepka runote3 (B TOM YHCIIE UMEIOTCSI HEBEPHbIE):
— TIpH JBWKEHHUH OpycKa Mo HAKJIOHHOH ITOCKOCTH BpeMsl IepeMEIeHUs Ha
ONpeJeIeHHOE PACCTOSIHUS TeM O0JIbllIe, YeM OoJIblIe Macca Opycka;



— TpU JBWKEHUH OpycKa IO HAKJIOHHOW IUIOCKOCTH CKOPOCTh MPSIMO
HpONOPLHOHATIBHA MTyTH;

— TMpU 3aTyxaHUW KoJeOaHW aMIUIUTyAa OOpaTHO MPOMOPITHOHATEHA
BpPEMEHH;

— KBaApaT CpEOHEro TMepeMelIeHus OpOyHOBCKOM YacTHII MPSAMO
MPOIOPLMOHANIEH BpeMeHU HabmoneHus (o Tpekam [leppena);

—  CKOpOCTb OCTBIBaHUS BOJIbI JIMHEHHO 3aBUCUT OT BPEMEHHU OCTHIBAHUS;

— HampspKeHUe IpU MOcIe10BaTeIbHOM BKIIIOUSHHUH JIAMIIOUKH M PE3UCTOPa
HE paBHO CyMM€ HaIpsDKEHUH Ha JIaMIIOYKe M PE3UCTOPE;

—  YroJ IpeoMJICHHS MPSIMO TPOTIOPLUOHAJICH YTy MaJICHUS;

— TIpH IJIOTHOM CJIO’KEHUU JABYX JIMH3 ONTHYECKUE CUIIBI CKJIa IbIBAIOTCS;

KoHcTpynpoBaHue TEXHUUECKUX YCTPOUCTB:

— KOHCTPYMPOBAHUE HAKJIOHHOW IUIOCKOCTH € 3agaHHbM KIT/I;

— KOHCTPYUPOBAHUE PHIYAKHBIX BECOB;

— KOHCTPYHPOBAHHE HAKJIOHHOM IJIOCKOCTH, IO KOTOPOH OpPYCOK JBHUXKETCS
C 33JIaHHBIM YCKOPEHHEM;

—  KOHCTPYUPOBAHUE 3JIEKTPOABUTATEIS;

— KOHCTpyHpOBaHUE TpaHCPopMaTopa;

— KOHCTPYMPOBAHHME MOJENH TEJIECKOIa UIH MUKPOCKOIIA.



3. TemaTnveckoe NJIAHUPOBAHHE

10 kaacc (70 yacos, 2 y/Hen.)

Ne Tema Kou. KonTposbHbie JlaGoparopHbie
yac. padoThI padoThI
BBenenue 1 0 0
MexaHuka 26 2 1
Kunemamuxka 9 1
Junamuxa 8 1
3aKOHbL COXpaHeHUs. 7 1
MouJgexkyasipuasi pu3uka. 20 1 1
Tepmoaunamuka
OcHO8bI MONIEKYNAPHO- 6
KUHemu4eckou meopuu
Temnepamypa. Iuepaus 3 1
Mensi06020 OBUINCEHUS
Bzaumnvle npespawenus 3
HCUOKOCMeEl U 2a308.
Teépovie mena
OcHo8bl MEPMOOUHAMUKU 8 1
OcHoBBI 20 1 2
JIEKTPOAMHAMUKH
Onekmpocmamuxa 7
3aKoHbl NOCMOAHH020 MOKA 8 1 2
Onexmpuueckuii Mok 6 5
PA3IUYHBIX Cpedax
IloBTOpEeHue 3
Hroro 70 4 4
11 knace (68 yacos, 2 y/Hen.)
Ne Tema Ko KounTtpoJubHbie JlabopaTopHble
yac. padoThI padoThI
1 OCHOBBI 2JIEKTPOIUHAMUKHU 12 1 2
(mponomxkenue 10 kmacca)
2 | Konebanus u BomHbl. OnTHKA. 34 2 2
KBanroBas ¢usnka 15 1
4 IToBTOpEeHNE 7 1
Hroro 68 5 4




