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1 HACIHOPT PABOYEM ITPOT'PAMMBbI YYEBHOI'O IHNPEAMETA
VII.06 ®u3zuka

1.1 Oo6aacTb npuMeHeHUs POrPaMMbI

Peanuzamms cpemnero obmero obpazoanus B mpeaemax OIl CIIO mo
MporpaMMe MOJATOTOBKH CIHEIUAIMCTOB CPEJHET0 3BEHAa MO CHEIUAIbHOCTH
15.02.14 OcHaleHue cpeacTBaMi aBTOMATH3ALUN TEXHOJIOTHYECKHUX MPOIIECCOB U
npous3BoAcTB (1o otpacisiM) B coorBeTcTBUU ¢ GPI'OC CIIO no cnenupaibHOCTH
15.02.14 OcHamieHue cpeacTBaMyd aBTOMAaTU3allUM TEXHOJIOTHYECKUX MTPOIIECCOB U
NpoOU3BOJACTB (MO oTpacisiM), ¢ yuerom TpebdoBanuit ®I'OC cpemnero oOruiero
oOpa3oBaHus, YTBEPKIAECHHOTO MprukazoM MunoOpHayku Poccum ot 17.05.2012 r.
No 413, ¢ u3MeHEHUsIMH, BHECEHHBIMU NPUKa30M MUHUCTEPCTBA MPOCBEUICHUS
Poccuiickoit deneparuu ot 12 aBrycra 2022 r. Ne732 u ot 27 nexabps 2023 r.
Nel028, u ¢enepanbHOil 00pa3oBaTENbHONW MPOTPaMMBbl  CPEIHETO  OOIIEro
oOpa3zoBaHus, YTBEPKICHHOM TpukazoM MuHuctepcTBa mpocselieHus Poccuiickoit
Oenepanyu ot 18 mas 2023 r. No 371.

1.2 OO6mas xapakrtepucTuka ydyeoHoro npeamera YI1.06 ®@usuka

®dusuka Kak Hayka o Haubosiee OOUIMX 3aKOHAX HPUPOJIbI, BBHICTYMAas B
KayecTBe y4eOHOT0 MPeAMETa, BHOCUT CYILIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00
okpyxaromem mupe. Kypc ¢usuku — cucremooOpasyrolmuil A eCTECTBEHHO-
HAyYHbIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE
MIPOLIECCOB M SIBJIICHUM, U3y4aeMbIX XUMUEH, Onosiorueit, puznueckon reorpadueit
U acTpoHoMueil. Mcronb3oBaHWE W aKTUBHOE MPUMEHEHHE (PU3MYECKUX 3HAHUUN
ONPENENUIIO XapakTep U OypHOE pa3BUTHE PA3HOOOpPA3HBIX TEXHOJIOTHH B cdepe
DHEPIreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYyYEHHUS HOBBIX MAaTEPHAJIOB C
3aJlaHHbIMU  cBoMcTBamMu. WM3yueHune (U3MKM BHOCHUT OCHOBHOW BKJIQJ B
(GbopMUpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHbI MHUpa o00ydaromerocs, B
(dbopMUpOBaHHE YMEHUN MPUMEHSTh Hay4HbII METOJ MO3HAHUS IPU BHIOJHEHUH
MU YYEOHBIX UCCIIEI0OBAaHUII.

B ocHOBy kypca ¢usuku mjis ypoBHS CpeIHEro oOIero ooOpa3oBaHHs
NOJIOXKEH PO UACH, KOTOpbIE MOXHO pacCMaTpuBaTh KaK IPUHLUIIBI €ro
IIOCTPOCHMUS.

Hoes yenocmuocmu. B COOTBETCTBHM C HEW KypC SIBJIAETCS JIOTUYECKU
3aBEPILEHHBIM, OH COJIEP)KUT MaTepuai U3 BCeX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJJACCUYECKOH, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (PU3UKU
oObeAUMHEH BOKPYr (u3Mueckux Teopuid. Benmymmm B Kypce sBIseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BELIECTBE U
ToJIE.

Hoesn eymanumapusayuu. E€ peanusanysi NpeanosnaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢bu3MKHIC pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMU TPodIeMaMu.



Hoess npuxnaonoit  uanpasnennocmu. Kypc ¢u3uku npenamnojaraet
3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJOTHYECKHX MPHIIOKESHUN
V3YUYCHHBIX TEOPUNH 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs IOCPEICTBOM BBEICHHS 3JIEMEHTOB
COJIEP>KaHUS, TOCBSIIEHHBIX 3KOJIOTHYECKUM MIPOOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C Pa3BUTHMEM TEXHUKH U TEXHOJOTHH, a Takke OOCYXXICHHsS MpoOjeMm
PALMOHAIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTMYECKOW 0€301aCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTAMU Kypca (U3MKH Ha YPOBHE CpPEIHEr0 OOIIEero
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue teopur ((HhopMHpOBaHHE NMPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TEOpUH, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX IIPEJCTABICHUAX O IPUPOJIE, PAaHULIAX IPUMEHUMOCTH
TEOPUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOILIECCOB).

CucTeMHO-eSTEIbHOCTHBIN NOJX0/] B Kypce (PU3UKU pean3yeTcsi MpexkIe
BCEr0 3a CUET OpraHU3alluHd 3KCIEPUMEHTATBHOU AESITENIBHOCTH O0YYarOIIUXCS.
Jl1s1 6a30BOTOYpOBHS Kypca (PU3UKH — 3TO UCMOIB30BAHUE CUCTEMBI (DPOHTAIIBHBIX
KPaTKOBPEMEHHBIXKCIIEPUMEHTOB U JTAOOPATOPHBIX pabOT, KOTOPBIE B MPOTPAMME
no (Qu3uke OOBEAMHEHBI B OOIIMK CHHCOK YYEHMYECKHX IMPAKTHUYECKHX padoT.
BrineneHue B ykazaHHOM TepedyHE JIa0OpaTOPHBIX paldOT, MNPOBOJUMBIX JJIS
KOHTPOJISI M OLEHKH, OCYLIECTBISETCAYYaCTHUKAMH 00pa30BaTeIbHOIO Mpolecca
UCXOJ U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus kaOuHera (usuku. Ilpu
3TOM OOecrneunuBaeTcsi OBJaJieHue OOyYarolmMMHUCA YMEHHUSIMH IIPOBOAUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIIEJIOBAHUS 3aBUCUMOCTEH (U3MUECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB I10 MPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHuEe yaensieTcs pPELIEeHUI0 pPAacYETHBIX M KaueCTBEHHBIX
3agad. [lpu 3TOM 175 pacu€THBIX 3a7ay MPUOPUTETOM SIBIISIOTCS 33Jaud C SBHO
3aJJaHHOW (PU3MUECKON MOJEIBIO, TO3BOJISIOIINE IPUMEHITh NU3yUYE€HHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOrO paszfiena Kypca, TaKk U HMHTErpUpys 3HAHUS W3
pa3HbIX pasznenoB. Jlisd KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (U3NYECKUX SBICHUM W TPOIECCOB B OKPYKAIOIICH
XKU3HH, TpeOyrolue BbIOOpa (U3MYECKONM MOJEeNnH JUisl CUTyalud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBunm ¢ tpeboBanusimu DPI'OC COO k wmaTepualibHO-
TEXHUYECKOMY 00€eCIeUeHHUI0 yueOHOTo mnpoiecca 6a30Bblil ypOBEHb Kypca PU3NKU
Ha YPOBHE CpeIHEro oomero oOpa3oBaHHs JOJDKEH H3y4yaThCsl B YCIOBHSIX
MpPEeIMETHOTO0 KaOWHeTa (U3HKK WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKiIA. B kabuHere (GU3MKK TOHDKHO OBITH
HeoOxoauMoe JabopatopHoe 00OpyZOBaHHME [JIsl BBINOJHEHHS YKa3aHHBIX B
nporpaMMe Mo (QU3uKe yYeHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPAILMOHHOE
o0opyI0BaHUE.

JleMoHCTpalinoHHOEe 000OpyJaOBaHUE (QOpPMUPYETCSI B COOTBETCTBUU C
OPUHLAIIOM MUHUMAQJIBHON JOCTATOYHOCTM U 00ecnedyMBaeT IOCTAHOBKY
NEPEYUCIIEHHbIX B IpOrpaMMe IO (U3MKE KIIOYEBBIX JEMOHCTpAaLUN Jis
UCCIIEJOBaHMsI  M3yYaeMbIX SIBJIEHMH M  NPOLECCOB, OSMIIUPUUECKUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.



JlabopaTopHoe 000pynOBaHHE J[UIsI YYEHHMUYECKHX MPaKTUYECKUX paldoT
dbopmupyeTCcs B BUIE TEMAaTHUYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKne KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHUS JODKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IHU(PPOBEIX TPHOOPOB, a TaKKE KOMIBIOTEPHBIX
W3MEPUTEILHBIX CUCTEM B BUIC MU(PPOBBIX TAOOPATOPHIA.

1.3 llesan uzydenusi yueonoro npeamera YII.06 ®dusuka

OCHOBHBIMU LEISIMU U3Y4YeHHUS (UMKH B 00IIeM OOpa30BaHUU SBIISIOTCS:
(GbopMHpOBaHHE HMHTEpPECAa U CTPEMJICHHSA OOYYaloIIUXCS K HAYYHOMY H3YUYEHUIO

MIPUPOIBL, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUNA O HAyYHOM METOJE MO3HaHUS U (POpMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOWIECHUS K OKPYKAIOIIUM SBJICHUSIM;

(opMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJibTaTa U3yuyeHUs! OCHOB
CTPOEHMSI MAaTEPUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHre yMEeHUN 0OBICHATD SIBJICHUS C UCIIOIb30BaHUEM (PU3HUECKUX
3HAHWI U HAYYHBIX JOKa3aTEIIbCTB;

(opMupoBaHHE MpPENCTAaBICHUM O POAM (U3MKH s Pa3BUTUS JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHrne HTHX 1eNeil oOecrieunBaeTcsl PEelIeHUEM CIEAYIOIUX 3a1auB
npoIiecce u3yueHus Kypca GU3UKU Ha YPOBHE CpeIHEro 00IIero oopa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAHUN 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAasl  MEXaHUKY,  MOJEKYJSIpHYlO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY U AJIIEMEHTBI aCTPO(PHU3UKH;

(dopMHpOBaHKE YMEHUI NPUMEHSTh TEOPETUUECKUE 3HAHUS 151 OOBSICHEHUS
¢usznyeckux SABICHUI B MPHUPOAE U JJs NMPUHATUS NPAKTUYECKUX PEIICHUM B
MMOBCEIHEBHOM KM3HH;

OCBOEHHE CMOCOOOB pELIEHUS pa3MYHbIX 3a4ad C SIBHO 3a/laHHOM
duznyeckoil MoAENblO, 3a/1ay, MOJpa3yMeBAIOIINX CAMOCTOATEIbHOE CO3/1aHue
(bU3MYEeCKON MOJIENH,aICKBATHOM yCIOBUSIM 3a]1a4H;

NOHMMaHHE (U3MYECKUX OCHOB W MPHUHILMUIIOB ACHCTBUS TEXHUYECKHX
YCTPOMCTB UTEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPELY;

OBJIAJICHHE METOJIaMU CaMOCTOSATEIBbHOTO IUIAHUPOBAHUS M TPOBEICHUS
bu3MYEeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OTpEENICHHS JOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

CO3JJaHUE YCIIOBUHM JJIA Pa3BUTHS YMEHUU MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

1.4 Mecrto yueoHoro npeamera YII.06 ®usuxa B crpykrype IHIICC3:

VYueOnslit npeaMer Ou3nkKa sIBASETCS YUeOHBIM MPEAMETOM 0053aTEIbHOM
npeametrHor obnactu  «EctectBennbie Hayku» ®OI'OC  cpegnero oOiero
oOpa3zoBaHus.



B yue6nom mmane OIl yueOHbIM npenmer dusznka BXOAUT B COCTaB

00111e00pa30BaTEIbHBIX YUEOHBIX MTPEIMETOB.
[Iporpamma 1o pU3MKe BKIIOYAET:

IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (U3UKU HAa 6a30BOM YPOBHE, B TOM
YUCIIe TPEAMETHBIE PE3yJIbTaThI 10 T0J1aM O0yUYEHUS;
cozeprkanme yueOHoro npeameTa « Du3nukay 1mo rogam 00ydeHusl.



2 INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HPEJIMETA YI1.06 ®u3uka

JINYHOCTHBIE PE3YJIBTATBHI

JIM9HOCTHBIE pe3yIbTaThl OCBOEHUS yIeOHOTO TIpenMeTa « DU3nKay JOIKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIMl, TMO3UTHUBHBIX BHYTPEHHUX  YyOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pPACIIUPEHUE KUZHEHHOIO
OTbITA U OMBITAJEATEILHOCTH B MPOLIECCE pealn3allid OCHOBHBIX HANpaBlICHUMN
BOCIIMUTATENBHOUN €S TEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ZUIIMKU O0YUYaOIIETOCs Kak aKTUBHOTO
MOTBETCTBEHHOIO YJIEHA POCCUHUCKOTO OOIIECTBRa;

MPUHATHE TPAJUIMOHHBIX  OOIIEUETIOBEYECKMX TIyMAaHUCTHUUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECaX TPa)kJIaHCKOIO
o0l11ecTBa, y4aCTBOBATh B CAMOYMPABJICHUU B 00pa30BaTEIbHON OpraHU3aIINY;

YMEHHE B3aMMOJICCTBOBATH C COI[MATBLHBIMU UHCTUTYTAMHU B COOTBETCTBUU
¢ UX(YHKIUSMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOU W BOJIOHTEPCKOU JNEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpak1aHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHXKEHUSIM
POCCHMCKUX YUYEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HAa MOPAJIIbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B
NESTEIILHOCTH YUEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTONYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIKOYAs JCTETUKY HAYYHOIO
TBOPYECTBA,IPUCYIIIETO (U3HUECKON HAYKE;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K pa3nyHbIM cdepam MpoPecCHOHAIBHON NesATeIbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOU, yMEHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oyymieit mpodeccun 1 peain30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTBH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(buU3MKUHA TPOTSKEHUU BCEH JKU3HU;

6) 3K0JIOrNYeCcKOro BOCIUTAHUSI:

c(hOpMHUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYPhl, OCO3HAaHUE TJI00ATHLHOTO
XapaKTepasKOJIOTUYECKUX MPoOIIeM;



IUTAHMPOBAHUE W OCYIIECTBICHHE ICHCTBUI B OKpYJXKalolIeH cpene Ha
OCHOBE3HAHUS I1eJIeH YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA;

Pacmipenue ombiTa NESATETBHOCTH SKOJOTHYECKOW HANpPaBICHHOCTH Ha
OCHOBEHMMEIONTUXCS 3HAHUMN 10 (PU3HKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HaHWE IICHHOCTH HAyYHOW JCsITeIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUS (PU3UKH OCYIIECTBIISTh IPOSKTHYIO M UCCIICIOBATEIBCKYIO ICITEITLHOCTD
WHIUBUIYAIBHO U B TPYIITIE.

METAINPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHbIEe YHHBePCAJbHbIE YUeOHbIEe HAelicTBUSA

Bba3oBble Jioruueckue aeicTBUs:

camMoCTOSITeNNbHO  (OPMYyJIMPOBATh M aKTyalIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEeNeNATh eI JIEATENIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH HX
JOCTUKCHUS;

BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHBOpPEYHMsI B paccMaTpUBaEeMbIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabaTbIBaTh IJIaH pELIeHHs] TPOOJIEMbI CyUETOM aHallM3a HMMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaJbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBl B  JIESITEIbHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOBIIEIISIM, OLICHUBATh PUCKU MOCIIEACTBUNA JESTEIbHOCTH;

KOOPAMHUPOBATb M  BBINOJHATH pabOTy B  YCIOBUSIX PpEAIbHOIO,
BUPTYaJIbHOTO MKOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

Bba3oBble ucciienoBarebcKue 1eiicTBUA:

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHSIMHI H METOJaMH
bu3nUecKoil HayKH;

BJIJIETh HABBIKAMHU y4eOHO-UCCIICIOBATEIHLCKON U POSKTHOM IEATEIbHOCTH
B 00J1acTh (PU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pelleHHs 3a7au (PU3MUECKOro COJep)KaHus, MPUMEHEHHIO Pa3IUYHbIX
METO/IOBIIO3HAHMS;

BJIQJIETh BUJAMHU JIEATEIBHOCTH IO TMOJYyYEHHIO HOBOTO 3HAHHs, €ro
UHTEpIIPEeTalliY, MPeoOpa3oBaHUI0 M NPHUMEHEHUI0O B Pa3iIMYHBIX Y4YeOHBIX
CUTYaIMsIX,B TOM YHCIIC TIPH CO3aHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh TPUYMHHO-CIECJCTBEHHBIE CBA3M M AaKTyaJM3UpOBaTh 3ajady,
BBIIBUTATBIUIIOTE3Y €€ pelIeHMs], HAXOAUTh apTyMEHTHI JJIsl TOKa3aTeIbCTBA CBOMX
YTBEPKICHHMIA,3a/1aBaTh TapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAIM3WPOBATh TIONYYEHHBIE B XOJE€ pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh MX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;



CTaBUTb U (OPMYJIMPOBATH COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPH U3YYCHUH (PU3UKH;

JaBaTh OI[CHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3MKe B NPAKTHUECKYIO 00JIacTh
KU3HECSITSIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTEHl; BBIIBUTATD
HOBBIE UJIEH, TpeJyIaraTh OPUTHHAIBHBIC TOAXOAbI U PEIICHUS;CTABUTh MPOOIEMBI
Y 3aJ1a4H, I0IyCKAIOIINE albTePHATUBHbBIC PELICHMS.

Pab6ora ¢ undopmanueii:

BJIA/IETh HAaBbIKAMU MOJY4YEHUS MHPOpMAUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB PpAa3HBIX THUIIOB, CaMOCTOSITEILHO OCYIIECTBJISATh IIOUCK, aHAJIN3,
CUCTEMATH3allMI0 U HHTEpIpeTaluio MH(OPMALUK Pa3IUYHbIX BUAOB U (opM
IpECTaBICHNUS;

OLICHMBATH JIOCTOBEPHOCTh HH(OPMAIINH;

HCIIONIb30BaTh  CpeAcTBa HMHGOPMAIMOHHBIX M KOMMYHHMKAIIHOHHBIX
TEXHOJOTHI B PEIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OpPTaHH3AI[MOHHBIX
3a/1auc COOII0/ICHUEM TPeOOBAHUI A)PTOHOMUKH, TEXHUKH OE30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U STUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e301acHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOTrO COAEpPKAaHUA B Pa3IUYHbIX (opmarax ¢
y4€TOM Ha3zHayeHHs] THPOPMAIIMHU U LIEJIEBOU ayJUTOPHH, BBIOUPAst ONTUMAIbHYO
(dbopMy npeAcTaBlIEHUS U BU3yAIU3ALIHH.

KoMMyHUKATHBHBIE YHHBEpPCAJbHbIE YUeOHbIe eiliCTBHS:

OCYIIECTBISATh OOIIEHHEe Ha Yypokax GU3NKK W BO BHE-YPOUYHOU
JeSATEIIbHOCTH, Paclo3HaBaTh MPEANOCHUIKH KOH(PIMKTHBIX CUTyalluid U CMsITYaTh
KOH(JIMKTBI; pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3pEHHUS C
MCIMOJIb30BAHUEM SI3BIKOBBIX CPEICTB;

MOHUMAaTh W HUCHOJIb30BaTh MPEUMYILIECTBA KOMAHJAHON W WHAWBUYaJTbHOU
paboThI; BLIOWpPATh TEMATUKy U METOJbl COBMECTHBIX JIEUCTBUN C YUETOM OOIIUX
MHTEPECOB, U BO3MOKHOCTEMN KaXKI0T0 YJIeHA KOJUIEKTUBA,

NpUHUMATh 1EIM COBMECTHOM  JEATEIbHOCTH, OpPraHUu30BBIBATH U
KOOPJAWHUPOBATH JCHUCTBUS TI0 €€ JIOCTHUKEHHUIO: COCTAaBIATh IUIAH JIEUCTBUU,
pacnpenensaTh Poau ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJA W KaXJOTO YYAaCTHHKAa KOMAaHIbl B
o0t pe3yNbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE TMPOEKThI, OIECHUBATh HJEU C TNO3ULIHU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIUYHBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PeryisiTuBHbIE YHUBepcAJbHbIe Y4eOHbIE [eiicTBUSs
Camoopranusanus:
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CaMOCTOSTENIbHO OCYILIECTBIISITh MO3HABATENBHYIO JIEATEILHOCTh B 00JIACTH
GU3MKKM U aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U  (POPMYIHPOBATH
COOCTBCHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBIISITh IUJIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U NIPEANIOYTEHUI;

JaBaTh OIICHKY HOBBIM CHUTYaIlHsIM;

pacHIMpATh PAMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHH;

JeNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh3a PEIICHHUE;

OILICHUBATh NPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO JPYAUIMU B OO0JACTH
(bU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYalldsM, BHOCUTh KOPPEKTHBBI B JCATCIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;

BIIQJICTh HaBBIKAMHU  IIO3HABATCIIBHOW  pe(IeKCMH KaKk  OCO3HAHMUS
COBEPIIIACMBIX JEHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, HX pE3yJIbTaTOB U
OCHOBAaHHUII;

UCIIOJIb30BaTh MPUEMBI pedIeKCHH JUTsl OIIEHKU CUTYAaIlMH, BHIOOpa BEPHOTO
pEIICHMS;

yMETh OLICHUBATh PUCKH M CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO0 HX
CHU)KCHUIO; IPUHUMATh MOTHUBBI U apTyMEHTHI JIPYTUX TMPH aHAIIM3€ PE3yJIbTaTOB
NEeSATeIbHOCTH; IPUHUMATh ce0sl, MIOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apPryMEHTHI JAPYTUX T[PU aHAIU3€ pPe3yJbTaToB
JEeATENBHOCTH; PU3HABATH CBOE TIPABO U MPABO JIPYTUX HA OIIHOKH.

B mpomecce moCTHKEHHSI THYHOCTHBIX PE3YJIBTATOB OCBOCHHS MTPOTPAMMBI
no ¢u3uMKe IsI YPOBHS CpPEAHEro oOmero o0pa3oBaHus Yy OOyYaromuxcs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN HWHTEJUICKT, TIPEAOJIararoIui
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHU, BKIIFOUYAIOIIETO CIOCOOHOCTh MOHUMAThH CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQepHl,
OBIThYBEpEHHBIM B ce0e€;

CaMOPETYJIUPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATBCS K
AMOIMOHAILHBIMU3MEHEHUSIM U TIPOSBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIFOUYAIOIICH CTPEMIICHUE K JIOCTUKCHUIO TIEIH U
ycrnexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JICHCTBOBATh, MCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOLIMOHATILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €ro IMpH OCYIIECTBICHUU OOLIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;
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COLMAIBHBIX HABBIKOB, BKJIIOYAIOMIUX CIOCOOHOCTh BBICTPAaNUBATh
OTHOILICHUS C APYTUMHU JIIOJAbMHU, 3a00TUTHCS, MPOSBISATH MHTEPEC U paspeliarh
KOH(JTUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 1 cemecTpe MpeaMeTHBIE PE3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH y 00yHaIOUIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (PU3MKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHbI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUM, B IPAKTUYECKON NESATEIBbHOCTH JIOJECH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (DU3NYECKUX MOJIECIICH:
MaTepHuaibHas TOYKa, UHEpIIMAJIbHAs CUCTEMA OTCUYETA, a0COIOTHO TBEPIOE TENO,
WJICAIBHBIN a3, MOJEIHN CTPOCHUS T'a30B, KUJIKOCTEW U TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/i PU pellieHUH (PU3NUYECKUX 3a/1a4;

pacro3HaBath (puznueckue siBjaeHus (IPoLecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpPUH CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOO/IHOE TIAJICHUE TEJI, ABMXKEHHE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJICUCTBUE
Ten, nud@ys3usi, OpOyHOBCKOE TBHIKEHHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX Te,
U3MEeHeHHe o0BhEMa Ted MpU HarpeBaHUU (OXJIAXKICHHH), TEIJIOBOE PAaBHOBECHE,
UCIIAPEHHE, KOHJEHCALMS, IUIABJIICHUE, KPUCTAIIM3AlUs, KUIICHHE, BIAXXHOCTH
BO3/1yXa,lTOBBILICHUE IaBJICHUS ra3a Ipu €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXy MapamMeTpaMu COCTOSIHUSI Ta3a B M30MpOLECcCax, SJEKTpU3alus Tell,
B3aMMO/JICCTBUE 3aPsJIOB;

OMHCHIBATH MEXAHUYECKOE JBMKEHHUE, MUCIOJIb3Yys (DU3UYECKUE BEITUYUHBI:
KOOpAWHATa, MyTh, MNEpPEeMElIeHrue, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTCHIMAIbHAS SHEPIrus, MEXaHUYeCKas
paboTa, MexXaHWYECKassh MOIIHOCTh; MPU OMNHCAaHWK MPABWIBHO TPAKTOBATh
(GU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEJIUYWH, WX OOO3HAYECHUS W EIUHHUIIBI,
HaxoJUTh (OPMYJIbI, CBSI3bIBAIOIIUE AAaHHYIO (DU3WYECKYIO0 BEIUYMHY C APYTUMHU
BEJIMYMHAMU;

OTNUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUJIOBBIC SIBJICHUS,
UCTIONIB3ysl (DU3WMYECKHE BEJIMYWHBL: JaBJICHUE Ta3a, TeMIepaTypa, CpemaHss
KUHETUYECKasi PHEPTUsi XaOTUYECKOTO JIBMXKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KOO (PHUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENs; TPH ONMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (U3MUECKUN CMBICI MCIHOJb3YEMbIX BEJIWYWH, WX
o0O3HAaueHUs W EAWHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bU3NYECKYIO BETUYUHY C IPYTUMU BEJIMUHUHAM;

ONMUCHIBATh U3YUYEHHBIE JIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIEHUsI (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKHE BEIMYMHBI: AIEKTPUUYECKUHN 3apsij,
AIEKTPUYECKOE NIOJIE, HANPSHKEHHOCTD IOJIS], MOTEHLIHAN, PA3HOCTh MOTEHIMAJIOB;
IpU ONHMCAHUM TPABUIBHO TPaKTOBAaTh (PU3MYECKUNA CMBICT HCIOJIb3yEMbIX
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BEJIMYMH, WX 0003HAUYECHHS U EAUHMIIBI, YKa3biBaThb (DOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUINHY C IPYTHUMH BEITHYNHAMH,

aHATM3UPOBaTh (HU3UYECKUE MPOIIECCHl U SBIICHUS, WCTIONB3Ys (PU3NUECKHE
3aKOHBIM MPUHLMUINBL: 3aKOH BcemupHoro TsroteHus, |, 11 u 11l 3akonsr HetoToHa,
3aKOH COXPAHCHUSI MEXAHUYECKOM DJHEPTUM, 3aKOH COXpPaHEHHS UMITYJIbCa,
MPUHITUI CYTIEPIIO3UIIMKA CHJI, TPUHITAIT PABHONPABUS WHEPIUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON PHEPrUU TEIUIOBOTO JBUXKEHUS MOJIEKYI C
aOCOJIIOTHOM TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUECKOro 3apsija, 3akoH KyloHa, mpu 3TOM pa3idyaTh CIOBECHYIO
GbOpMyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPAHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TPHUHIUIIBI JCHCTBUS MalllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOUCTB; paziMyarh yCJIOBHUS UX O€30MaCHOTO KMCIOJIb30BAHUS B
MMOBCEHEBHOM JKH3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI T0 HWCCJICAOBAHUIO (PU3WUECKUX SBICHUU W
MPOIIECCOB C HCIIOJB30BAHUEM IMPSMBIX, M KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynrpoBaTh IpodIeMy/3aady U TUIOTE3y Y4eOHOr0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIJI0KEHHOT0 000pYy10BaHUs1, TPOBOIUTH OIBIT U (POPMYJIUPOBATH
BEIBOJIBL;

OCYIIECTBIISITh IPSIMbIE M KOCBEHHBIE 3MEpPEHUs (PU3NUECKUX BETUYNH, TPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHNN;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIy (U3MYECKUMH  BEIIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3YIHTATHI MOJIYYCHHONW 3aBUCUMOCTH (PU3UUECKUX BETTUYHH B BUJIC
Ta0auIl U TpaMKOB, JIeJIaTh BBIBOABI 10 PE3yIbTaTaM HCCIICI0BAHUS;

co0JiroAaTh MpaBuUiia 0E30MacHOr0 TpyJa MpU MPOBEACHUN HUCCIICIOBAHUI B
paMKax y4eOHOTO DSKCIIEpUMEHTa, Yy4eOHO-UCCIENOBATEeIbCKON W MPOEKTHOM
JIEATEIIBHOCTH C MCIOJIB30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aDOPATOPHOTO
o0opy10BaHUS;

pemiath pacy€THbIE 3aJadyd C SBHO 3aJlaHHOM (DU3UUYECKOW MOJENbIo,
UCIIOJB3YS (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBHS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (GU3MUECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOMUMBbIC I €€ PEIICHHs, MPOBOIUTh PAacUEThl U OIEHUBATH PEATLHOCTH
MOJIyYCeHHOTO 3HAYCHUS PU3NIECKON BETUINHBL;

penaTh KaueCTBEHHBIC 3aJ]a4H: BRICTPANBATh JJIOTUYECKH HEMPOTUBOPEUHBYIO
IIEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCCKHEC SBIICHNUS,

UCIIOb30BaTh  TMPU  pEHIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
uH(OPMAIMOHHBIE TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINU U
MpeACTaBICHUs YUeOHOW M Hay4YHO-TIOMYJISIPHOM HMHQOpMaIUu, MOJIYyYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB,KPUTUYECKH aHAJTM3UPOBATH MOIy4aeMyt0 HH(HOPMAIIHIO;
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IPUBOJIUTH TPHUMEPHI BKIIAZA POCCUHCKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE NPOIIECCOB OKPYKAMOIIETO MHpA, B Pa3BUTHE
TEXHUKU UTEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETUYCCKHE 3HAHUS MO (PHU3HKE B MIOBCEIHEBHOW KU3HU
Ut obecrieueHus: 6€30MacHOCTH MPHU OOpAIEHUH C MPUOOPaMH M TEXHUYECKHUMHU
YCTPOUCTBAMH, JUISI COXPAHEHUS 3JI0POBBSI H COOIIOACHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CPEJIE;

paboTate B TpyMNIle C BBINOJHEHHEM PA3JIMYHBIX COLMANBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYMIbl, PAUOHAIBHO pPACHPENeNiaTh OOS3aHHOCTH U
IUTAHUPOBATH JEATEIBHOCTD B HECTAHAAPTHBIX CUTYaIMsX, aJCKBAaTHO OLIEHUBAThH
BKJIaJl Ka)XKJIOTOM3 YYaCTHUKOB I'PYIIIBI B PELICHUE PacCMaTpUBAEMON MPOOIEMBbI.

K koHiy oOydeHust Bo 2 cemecTpe NpEAMETHBIE pE3ysibTaThl Ha 0A30BOM
YPOBHE JIOJKHBI OTpaXXaThb CPOPMHUPOBAHHOCTH y 00YHarOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpaxX poJib U MECTO (PU3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOJECH, LEJIOCTHOCTh M E€IUHCTBO
(bu3nYECcKOi KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI TMPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJICIICH:
TOYEYHBIN JEKTPUUECKUN 3apsif, JTy4d CBETa, TOUEUHbI HCTOYHUK CBETA, siI€pHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO f[pa MpH pelieHUuU (PU3NUECKHX
3a/1ay;

pacno3HaBath (hU3UUECKUE SIBICHUS (IIPOIIECCHl) U OOBSCHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKN M KBAHTOBOU (DU3UKHU: AJIEKTPUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, OJJICKTPOMAarHuTHas WHAYKUWS, JEWCTBUE MArHUTHOTO TIOJSI Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsij, SJEKTPOMArHUTHbIE KoOJeOaHUd U
BOJIHBI, TPSIMOJIMHEWHOE PAaCHpOCTPAHEHUE CBETA, OTPaXXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuuss U TNoJApU3alMs CBEeTa, JUCHEPCHs CBeETa,
dbotoanekTpudeckuit 3Qdext (hoTodrddhexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKkTpa aroMa BOJOPOJA, €CTECTBEHHass M HMCKYCCTBEHHas
PaANOAKTUBHOCTE;

ONMKCHIBATh M3YUYEHHBIE CBOMCTBA BeEIIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI), MCTOJB3Ysl (DU3UYECKUE BEITHYUHBIL:
NIEKTPUYECKUIN 3apsl, CHJIa TOKa, AIEKTPHUUECKOE HANPSLKEHHE, JJIEKTPHUYECKOE
COMPOTHUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, AJCKTPOJBIKYIAs Cuia, paboTa TOKa,
WHIYKIUST MarHuTHOTO MOJiA, cuja Ammepa, cuia JlopeHna, HWHIYKTUBHOCTH
KaTYIIKU, SHEPrus 3JIEKTPUYECKOTO M MArHUTHOTO MOJIeH, MEPUOJ U YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii W CHJla TOoKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosiHue U
ONTUYECKas CWUJIa JIMH3bI, MPU OMHCAHUM MPABUIBHO TPAKTOBATH (DU3UUYECKUI
CMBICII HCIOJIb3YEMBIX BEJIIMYMH, MX OO0O3HAUYEHHs U EJAUHMIIbI, YKa3bIBaTh
(bopMyJIbl, CBSA3BIBAIONINE JAHHYIO (DU3UUECKYIO BEJIMYUHY C APYTUMH BETUUHMHAMMU;
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OMKCHIBATh HM3YyYECHHbIE KBAHTOBBIC SBJICHHUS M MPOLECCHI, HCIOIb3YS
bu3MYecKue BEIMYMHBI: CKOPOCTH JJICKTPOMAarHWUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETa, PHEPTUSHU UMITYJIbC (POTOHA, MEpUOJ MOTypacmasa, SHEPTHs CBS3H
aTOMHBIX SJIep, MPU OINHUCAHWH TPABWIBHO TPAKTOBATh (HHU3UYECKUH CMBICI
WCITOJIb3YEMBIX BEIIMYWH, WX OOO3HAYEHUS W CAWHWIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIONTUE JIaHHYI0 (U3WYECKYI0 BEIWYUHY C JPYTHMH BEIMYMHAMU,
BBEIYHCIIATH 3HAUCHNE (PU3HMUECKONU BEIIMYUHBI,

aHAIM3UPOBaTh (HU3MYECKUE MPOIIECCHl U SBIICHUS, UCTIONIB3Ys (PU3MUECKUE
3aKOHBIM MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapajuieIbHOTO
COCJIMHEHUS MPOBOJHUKOB, 3aKoH Joyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETAa, ypaBHeHHE OWHINTEHHa it GoTtorddexra,
3aKOH COXPAHEHHUSI HHEPTUU, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsifia, 3aKOH COXpPaHEHWs MacCOBOr0 YHCIa, MOCTyaatsl bopa,
3aKOH PaIMOAKTUBHOIO pacnaja,lipd 3TOM pa3jinyaTh CIOBECHYIO (POPMYTHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUA (TpaHUIIbI, O00JIACTH)
MIPUMEHUMOCTH;

OTIpeNeNATh HANpaBICHUE BEKTOpAa HWHAYKIIMA  MArHUTHOTO  ITOJIS
MIPOBOJTHUKAC TOKOM, CHJIBI AMIiepa u cuiibl JIopeHta;

CTPOUTh W OIKCHIBaTh H300pa)KEHHUE, CO37aBAEMOE IUIOCKUM 3EpKAJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCICIOBAHUI0 (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX HM3MEPEHHIl: MPU ITOM
dbopmyHpoBaTh MpoOIEMy/3a1ady U TUIIOTE3y YIEOHOro 3KCIIepUMeHTa, 00MpaTh
YCTaHOBKY M3 MPEJJIOKEHHOTO 000pYA0BaHUS, POBOJAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBIISTH MPSAMBIC M KOCBEHHBIC U3MEpPEHUs (PU3NUSCKUX BEITUINH, TIPU
TOM BBIOMpaTh ONTHMAJBHBIA CHOCOO M3MEPEHUS W WCIOJIB30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCICOBAaTh 3aBHUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJb30BAHUEM
NPSAMBIX HM3MEPEHUH: MPHU O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHpPOBATH
pe3yabTaThl TOJYYCHHON 3aBUCHMOCTH (DU3UYECKUX BEJIUYMH B BHAC TaOIUIl U
rpaduKoB, AeIaTh BHIBOBI ITO pe3yJIbTaTaM UCCICIOBAHMS;

coOmro1aTh mpaBuia 0€30MacHOro Tpy/la IPH MPOBEJACHUN UCCIICIOBAHUNA B
paMKax y4eOHOTO0 JKCIIEpUMEHTa, Y4eOHO-MCCIIENOBATEILCKOM W MPOEKTHOM
JESATEeTLHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPONCTB M JIaOOPAaTOPHOTO
000pyIOBaHUS;

pemarh pacuy€THbIE 3a7a4d C SBHO 3aJaHHON (PU3WYECKON MOENbIO,
UCIIOJNIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKHe BETUYUHBI U (HOPMYJIBI,
HEOOXOAUMbIe ISl €€ pEelleHMs, MPOBOAUTh PACUETHI M OLICHUBATh PEATbHOCTH
MOJIyYEeHHOTO 3HAYeHUS (PU3MUECKON BEJIMUMHBI;

penaTh KaueCTBEeHHbIE 3aJ]a4K: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue IBICHUS;
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UCIOJb30BaTh  INPU  PEIIEHHH  Y4eOHbIX  3aJad  COBpPEMEHHbIE
uH(GOPMaIIMOHHBIE TEXHOJIOTHH I IOUCKA, CTPYKTYpUPOBAHNUS, MHTEPIPETAIIUU U
IpeCTaBICHNUS YUeOHOM M Hay4YHO-TIOMyJApHOW HMH(OpMAaLWHU, MOIyYeHHOU U3
pa3IMYHBIX HCTOYHUKOB,KPUTUUYECKH aHATTM3UPOBATH MOJTydaeMyto HHPOPMAITHUIO;

OOBSICHATh TNPUHIUMBI JACUCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3auyarh YCIOBUS UX 0€30MaCHOIO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

OPUBOJUTH IMPUMEPHI BKIAAAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSCHEHHE MPOILECCOB OKPYKAIOLIETO MHUpA, B pa3BUTHE
TEXHUKHUH TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3UKE B IOBCEAHEBHON XKU3HU
Ui obecrieueHus: O€30MacHOCTU MPU OOPAILLEHUH C MPUOOpPaMH U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 3/10POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
MIOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTath B TpyNIlE€ C BBIIOJIHEHUEM pPa3IUYHbIX COLMAIBHBIX POJEH,
IUIAaHUPOBATH PabOTy TPYIIbl, PAalMOHAIBHO pacHpelnensiTh OOA3aHHOCTH U
IJJAHUPOBATH JACATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, AJCKBATHO OLICHUBATH
BKJIaJl Ka)KJOTOU3 YYACTHUKOB I'PYMIIbl B PEIICHHE PACCMATPUBAEMOI IPOOIEMBI.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJMETA ®u3uka
3.1 O0bem yuyeoHoro npeamera ®u3znka u BUAbI y4eOHOIi padoThI

Buj yueOHoit padoThl O0bem
4acoB
O0beM padoThHI 00YUAIIUXCS B AKAJeMHYECKHX Yacax (BCero) 220

O6beM paboThl 00YYAKIIMXCS BO B3aMMO/IeiCTBHH ¢ mpenojaaBartesieM (Bcero) | 196

B TOM YHCJIC:

JIEKIUU 78
IPAKTUYECKHE 3aHSTHS 40
71a00paTOPHOE 3aHITHE 38
WHIMBUTYTBHBIN IIPOCKT 40
IIpome:xxyTounasi arrectanusi B popme 24
Nel cemecTp — 3K3amMeH 12
Ne2 cemecTp — sK3aMeH, MHIUBUYabHBIA TPOEKT 12
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3.2

TemaTuyeckuil IJIaH U cogep:xxanue yudeoOnoro npeamera YII.06 ®@usuka

TemaTnueckue
0JIOKH, TEMBI

OcHoOBHoOe cofep:kaHHe

O0BeM yacoB

OcHOBHBIE BH/AbI AeATEJIbHOCTH
o0yuaromerocst

1 2 3
Paznen 1. PU3NUKA T METOABI HAYYHOI' O ITOSHAHUA 4
Tema 1.1. Coneprkanue JeKIUu 2 U3yueHne HayYHBIX (IMIUPHYECKUX
dusvka — Hayka o Tpupoje. HaydHble MeTOIbl MO3HAHMS OKPYKAIOIErO0 Mupa. Poib TEOPETHIECKUX) METOIOB MO3HAHHS
SKCTIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS PUPOBL. DKCIIEPUMEHT B (PUBMKE. OKPYKAIOIIETO MUPA.
MonenupoBanue (GU3NIECKUX SIBICHAN U MporieccoB. HaydHbIe THIOTE3HI. OGcyskieHne rpaHAL IPUMCHHUMOCTH
Du3HUECKUE 3aKOHBI UTEOPHH. I paHHIIbI MPUMEHUMOCTU(DU3HIECKUX 3aKOHOB. (hM3MUCCKHX 3aKOHOB H TCOPHI.
TIpHHIT COOTBETCTRHS. Pa6ota B rpynie no noAroToBKe
KOPOTKHX COOOIIEHUH O POJIM U MECTE
Porb u mecto Qpusukn (GH3UKU B HAYKE M B IPAKTHIECKOM
B (JOPMUPOBAHMM COBPEMEHHOMHAYYHOW KAPTHHBI MUDA, NESATENBHOCTH JIHO/IEM.
B IIPaKTHYECKOM JIESTENBHOCTH JIFOJIEH JleMOHCTpaIKs aHAJIOTOBBIX U IIU(PPOBBIX
JlaGopaTopubie 3aHsTus: "OmnpeneneHue IEHbI JCICHHUS HW3MEPUTEIBHOTO 2 M3MEPHTEIBHBIX IPHOOPOB,KOMIIBIOTEPHEIX
npubopa. M3mepeHne (QuU3NYECKUX BEIMYMH C y4ETOM aOCOIFOTHOW AATHHKOB. .
" OCBO€EHNE OCHOBHBIX TIPUEMOB PabOTHIC
TTIOTPCIIHOCTH udpoBoi 1adbopatopuei o pusnke
Pazzen 2. MEXAHUKA 22
Tema 2.1. Kunemaruka 9 IIpoBeneHHEe  DKCIEPUMEHTAa:  H3ydYEHHE
Cogepkanue JeKIHI 3 HEABHOMEPHOTO  JBIKCHHA € LENbIO
ONpENENieHNss  MTHOBEHHOH  CKOPOCTH;

MexaHunyeckoe JBHUXXCHHC. OTHOCHUTENHHOCTH MEXAaHHUYCCKOTIOABUXCHUA. Cucrema
OTCYETA.

Tpaexropusl.

[epemenienue, ckOpocTh (CpeqHsISI CKOPOCTh, MTHOBEHHASI CKOPOCTB) UYCKOPEHUE
MaTepHagbHOM TOUKH, UX MMPOEKIMH HA OCHU CUCTEMBI

koopauHaT. CloskeHre TIepeMEeeHIH 1 CII0KEHUECKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOECIIPSIMOJIMHEITHOE ABHXKEHUE.

I'paduxu 3aBECHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IyTH U NIePEeMETCHHS
MaTepHaHBHOﬁ TOYKHOT BPEMCHHU.

CBoOonHOE mazieHue. Y CKOPEeHHECBOOOTHOTO MAICHUS.

KpuBonuneitHoe neukeHue. JBrkeHne MaTepuaibHONM TOUKHU MO OKPY>KHOCTH C
MIOCTOSIHHOM MOMOJYJIF0 CKOPOCTBIO. YTI0Bast

CKOpPOCTb, INHEWHas: CKOpocTh. [lepron 1 yactora oOpamieHus.

HCCIICAOBAHNEC COOTHOIICHU MEXKAY IYTIAMU,
HpOﬁHCHHBIMH TCJIOM 3a IOCJICAOBATCIILHBIC

paBHbIE  TPOMEXYTKM  BpEMEHU  IpHU
PaBHOYCKOPEHHOM JBMXKEHUU C HadyaJlbHOU
CKOpPOCTBIO,  pPaBHOM  HYJIIO; HU3y4YEHUE

JBMOKCHUA 1IIapuKa B BSI3KOM KHUIOKOCTH,
N3Yy4YCHUE JIBUKCHHUA TECJIa, 6pOHJeHHOFO
TOPU30OHTAJIIBHO.

OOBsACHEHHE OCHOBHEIX HpHHHHHOBHGﬁCTBHH
TEXHHUYCCKUX YCTpoﬁCTB, TaKHUuX Kak:
CIIMAOMETpP, LCITHbIC U pCMéHHLIC nepegaiun




ueHTpOCTpeMI/ITeJ'H)HOC yCKOpeHI/Ie.TeXHI/I‘IeCKI/Ie yCTpOﬁCTBa 1 MPAaKTUYCCKOC MPUMCHCHUC!
CIIMAOMETP, ABMKCHUC CHAPAAOB,IICITHBIC U peMéHHLIe nepeagauun

HpaKTI/ILIeCKI/IC 3aHATHA: Pemenue 3aJa4 110 TEMC. «MexaHuKa»

Ny

JlaGoparopuble  3aHATHA:  «VM3MepeHuMe  yCKOpeHHMs ~— Tena  IIpU
PaBHOYCKOPEHHOM JIBUKEHUN». «l3yueHue NBHXKEHUs Tesa, OPOLIEHHOTO
TOPU30HTAIIBHOM.

JBIDKEHUS; W ycIOBUM uX Oe30macHoro
UCTIONB30BaHUs B IOBCEAHEBHOM

KH3HH.

Pemenne pacuéTHbIX 3aa4 C SIBHO33aJaHHOU
(GU3UIECKO MOAENBI0 C HCIIOIb30BaHHEM
OCHOBHBIX (pOPMYJT KHHEMATHKH.
Ioctpoenue u aHam3 rpaguKkoB
3aBHCUMOCTEY KMHEMATHYECKUX BEIMYUH OT
BPEMCHHA JUIA PaBHOMCPHOI'O u
PaBHOYCKOPEHHOTO IPSIMOJIMHENHOI O
JBVKCHUA.

PacriosHaBanue (U3MYECKUX  SIBICHUH B
yueOHBIX ONbBITaX M OKPYIKAIOIIEH KHU3HU:
paBHOMEpPHOE u PaBHOYCKOPEHHOE
NpSMONMHEWHOE  JBIMDKGHHE, CBOOOIHOE
HaJIcHUE TeJL,IBUKEHUE 110 OKPY>KHOCTH.
OnncaHne MEXaHMYECKOTO JBIOKEHUS C
UCTIONIb30BAaHMEM  (DM3MYECKUX  BEJIHWYHH:
KOOpJMHATA, IyTh, IEPEMELIEHNE, CKOPOCTH,
yckopenue. PabGora B rpymmax Impu
IJIaHUPOBAHUH, MPpOBEACHUN u
HHTEPIPETALMN  PE3YJILTATOB  OIBITOB U
aHaJIn3¢ JOIIOJTHUTCIbHBIX HCTOYHHUKOB
nH(opManuu no reme

Tema 2.2.

Jlnnamuka

ConepkaHue JEKINU

IIpunuun otHocurensHocTH ['anuies. Ilepsriit 3akon HerloToHa. MHepumaibHbIe CUCTEMBI
otcuéra. Macca tema. Cuna. [lpuniun cynepmno3unuu cwi. Bropoii 3akoH HeioTona st
MaTepHaIbHONU TOUKH.

Tpetuit 3akoH HploToHA [71s1 MaTepUaIbHBIX TOUEK.

3aKOH BCEMUPHOI'O TSTOTEHHUS.

Cuna tspxectu. [lepBast kKocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka.Bec tena.

Tpenue. Bunst TpeHus (IIOKOSI,CKOJBXKCHUS, KAYCHUS).

Cuna tpenus. Cyxoe TpeHuUe.

Cunma TpeHHS CKOJNBXEHHS U cuia TpeHus mnokos. Kosdpdumument tpenus. Cua
CONPOTUBJICHUS IIPU JBUKEHUM TENA B )KUAKOCTU UIIM raze.

[TocTymarenbHOE M BpalaTeIbHOSABIKEHIE a0COMIOTHO TBEPIOTO Tea.

CpaBHeHHE Macc B3aUMO/ICHCTBYIOIINX TEIL.
W3yuyeHue 3aBUCUMOCTU CUJIBI YIIPYTOCTH OT
nedopManuy; CpaBHEHUECHIT TPSHUS TTOKOS,
Ka4CHHUS U CKOJIbKCHHUS.

OObsicHeHHe HeBecoMocTH. [IpoBencHue
AKCICPUMEHTA: HCCIICAOBAHUE 3aBUCHMOCTH
CHWJI YIIPYTOCTH, BOSHUKAIOIINX B TIPYKUHE

W pe3MHOBOM 0OO0pasie, OT ux jaehopmaluu;
H3ydYeHHe IBIDKEHHsS OpycKa 10 HaKJIOHHON
IUIOCKOCTH; HCClIeJOBaHHE YCIOBHiA
paBHOBeECHsI TBEPAOro Teja, MMEIOIEro OCh
BpAILICHHS.

OO0BsicHEHHEe 0COOEHHOCTEH PAaBHOMEPHOTO H
PaBHOYCKOPEHHOIO HPSMOJIMHEHHOTO




MOMEHT cHJIbl OTHOCHUTEIBHO OCHBpallCHUA. IIneyo cumel. yCJ'IOBI/IHpaBHOBeCI/ISI TBép)IOFO
TCa.

Texanaeckne yCTpOI\/‘ICTBa U TPAKTHICCKOC TMTPHUMCEHECHHUE: TOMAIIHUITHUKH, OBHMKECHUE
HCKYCCTBEHHBIX CITYTHUKOB

IIpakTrueckue 3ansatus: Pemenue 3ama4 o teme: «/nHamukay

Jlaboparopusie 3ausaTus: «M3ydyenue kordduimenTa TpeHrue MeTo10M
MIPEACIIBHOTO YIIIay.

IBWJKEHHS, CBOOOJHOIO MaJeHHs  Tel,
JIBIDKEHUSI MO0 OKPYXXHOCTH Ha OCHOBE
3aKkOHOB HEpIOTOHA, 3aKkOHAa BCEMHPHOTO
TSATOTCHUS.

OO0BsCHEHHE OCHOBHBIX MPHHINTIOBICHCTBUS
MONINIMITHIKOB M WX  NPAaKTHYECKOTO
MIPUMEHCHUSI.

OOBbsICHEHHE IIBIKCHHS  HCKYCCTBCHHBIX
CITyTHUKOB.

Peuienne pacu€THbIX 3a7a4 ¢ ABHO3aJaHHOMN
(GU3NYECKON MOJENBI0 C HCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOBH (DOPMYJT THHAMUKH.
Pacrio3HaBanue (u3MUCCKUX SBICHHUN B
Y4eOHBIX ONBITAX M OKPYKAIOMIEeH KHU3HU:
HHEPIHS, B3aUMOACHCTBHUE TEIl.

AHanm3 GU3NIECKHUX MPOIIECCOB U SBICHUH C
HCTIOJNIB30BaHUEM 3aKOHOB ¥ IPHHITUIIOB!
3aKkoH BcemupHoro tsarorenus, I, II u III
3aKOHBl HBIOTOHA, IPUHIMIT CYEPIO3UIIAN
CHII, MIPUHIIUTL PaBHOTIPABHOCTH
MHEPIHATBHBIX CUCTEM OTCUETa

Tema 2.3.

3aKkoHbI COXpaHCHHUS B MEXaHUKE

Cojnepkanue JEeKIMU

Nmmynbee MaTepualbHOW TOYKM (Tena), CHCTEMbI MaTepHalbHBIX TOoueK. MIMIynbe Cuiibl U
M3MEHEHNEUMITYJIbca Tella. 3aKOH COXpaHEeHUs WMIyibca. PeakTtnBHOe aBmkeHune. Pabora
cuibl. MOIIHOCTb CHUJIBL.

Kunernueckass »Hepruss MaTepHalbHOW TOYKH. Teopema 00 M3MEHEHHWH KHHETHYECKOM
SHEPIUMU.

ITorennmansHast sHeprUd. [loTeHIMaNBEHAS SHEPTUS yIPYToaAe(OPMHUPOBAHHON MPYKUHEI.
[orennmanbHast SHeprust Tenma BOMW3M HOBepxHocTH 3emun. [loTeHnuanbHBlE W
HernoTeHnualbHble cwiibl.  CBsi3b pabOTBl  HENMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM
MEXaHUUYECKOH IHEPTUU CUCTEMBI Te. 3aKOH COXPaHEHUS! MEXaHUYECKON SHEPTUH.
Ynpyrue u Heynpyrue CTOIKHOBEHUSL.

TexHuueckue yCTpOWCTBA M NPAKTHUECKOE MPHMEHEHHE: BOAOMET, KONEp, NMPY>KUHHBII
IIUCTOJICT, JBUKCHHUE PAKET

IIpoBeneHue  SKCHIEPUMEHTA:  HU3Y4YCHHE
a0COJIFOTHO HEYIPYTOTo ylIapa ¢ MOMOIIBI0
JIByX OJIMHAKOBBIX HHTSHBIX MAasTHUKOB;
HCCIICIOBAaHUE CBS3M  pabOTBl  CHJIBI  C
N3MEHEHHEM MEXaHUUYECKON SHEPTuH Tena
HAa [IPUMEPE PACTSHKCHUS PE3UHOBOIOKIYTA.
OneHka aOCONIOTHBIX M OTHOCHUTEIBHBIX
MOTPENIHOCTeH  M3MEepeHud  (pu3ngeckux
BEJIMYMH.

Pemienne pacu€THbIX 3a7a4 ¢ ABHO3aJaHHOMN
(U3NIECKO MOJENbI0 C HCHOJIB30BAHUEM
OCHOBHBIX 3aKOHOBH ()OpMYJ IUHAMHUKH W
3aKOHOB COXPaHEHUS.




HpaKTI/I‘ICCKI/Ie 3aHATHA: Pemenne 3aJa4 110 TEMCE: «3aK0HBI COXpPaHCHUSA B
MCXAaHUKE»

Konmponvnas paboma Nel no pazoeny: «Mexanuxay

Pemenne xayecTBEHHBIX 3371a4 C ONOPOH Ha
n3y4yeHHble B pasjeine «MexaHHKay) 3aKOHBI,
3aKOHOMEPHOCTUH (DM3HIECKHE SBICHHS.
OnucaHue MEXaHWYECKOrO JBIDKCHHS C
UCIIONB30BAaHUEM (PU3HYECKUX BEIIHMIHH:
UMITYJIbC ~ TeJNa, KHHETHYeCKas OSHeprus,
NOTCHUMAJbHAS ~ YHEPIrHs, MEXaHHWYecKas
paboTa, MEXaHHYeCKast MOLTHOCTb.

AHanu3 QuU3NYEeCcKUX MPOIECCOB U SBICHUHN C
UCIIONB30BAaHUEM  3aKOHa COXpaHEeHHsI
MEXaHUYECKOW ISHEPruH,3aKOHA COXPaHEHUS
UMITyJIbCa.

OO0bsacHeHHe OCHOBHBIX MIPUHLIUIIOB
JNCUCTBUSL W TPAaKTHYECKOrO IMPUMEHEHHS
TEXHUYECKUX YCTPOHCTB, TAKUX KaK: BOTOMET,
KOIEpP, NPYKUHHBII ITUCTOJIET.

OOBsICHEHHE JBW)XCHUSI PAKeT ¢ ONOPOH Ha
U3YYCHHBIC (DU3HYCCKHE BEIUYUHBI H3aKOHBI
MEXaHHKH.

Hcnonp3oBaHue Ipy MOATOTOBKE COOOIIEHUI
0  NPUMEHEHHMH  3aKOHOB  MEXaHUKH
COBPEMEHHBIX MH()OPMAIMOHHBIX
TEXHOJIOTHH JJIsl IOUCKA, CTPYKTYpHUPOBaHHUS,
MHTEPIPETALUH u NpeACTaBICHUS
nHpopmanuu, KPUTHYIECKHUH aHanmu3
nonyyaemoii  uHpopmauuu  IIpoBeneHue
KOCBEHHBIX  M3MEpPEHMH, HCCIeIO0BaHMI
3aBUCHMOCTEN (u3NUeCKUX ~ BEJIMYUH,
IIpOBEpKa NMpeTI0KEHHBIX THIIOTE3

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
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Tema 3.1.

OCHOBBI MOJICKYJISIPHO-KHHETHYECKOM TEOPHH

ConepkaHue JEKINU

[IpoBenenne SKCIEpUMEHTA: OMpEAEICHUE
Macchl BO3AyXa B KJIACCHOW KOMHATe Ha




OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KHUHETHYECKOH TEOPHH M UX OIBITHOE 0OOCHOBaHHUE.
BpoyHoBckoe nBUXKEHUE.

Jduddysnsa. Xapakrep IBMKECHHS W B3aUMOICHCTBHS YacTHI] BemecTBa. Moaenn cTpoeHus
ra3oB, XUIKOCTEH U TBEPIBIX TEN U 0OBSCHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJeneil. Macca upasmepsl Monekyi. KonuuectBo Bemectsa. IlocrosiHHas
Asoraspo.TemnoBoe paBHOBECHE.

Temneparypa u e¢ m3mepenue.lllkana Temneparyp Llenscus. Monens naeansHOTo rasa.
OCHOBHOE ypaBHEHHE MOJICKYIIIPHO-KHUHETHIECKOWTEOPHHN HEaIbHOTO rasa.

AOGcomoTHas TeMIiepaTypa Kak MepacpeiHell KWHeTH4eCKOi SHepriuH TEeNJI0BOT0 JBIKEHUS
YacTHI] rasa.

[IIkana remnepatyp Kenbuna.l'a30Bble 3aKoHBL. YpaBHeHHe MeHneneeBa—KnanelpoHa.
3akoH JlanbToHa. M30mponeccsl B HAEaIbHOM ra3e ¢ HOCTOSHHBIMKOJIMYECTBOM BELIECTBA.
I'padugeckoe nmpencraBiIeHUe H30IPOLECCOB: U30TEPMa, H30X0pa,u300apa.

TexHn4eckue ycTpoHCTBa HIPAKTHUECKOE IPUMEHEHHE: TEPMOMETp, OapoMeTp

[Ipaktuueckue 3ansatus: Pemenue 3agau no teme: «OCHOBBI MOJEKYJISIPHO-
KUHETUYECKON TEOPUN.

JlaGopatopusle 3ansaTus: «IIpoBepka 3akona boins-Mapuotray

OCHOBE H3MEpeHHi 00béMa  KOMHATHI,
JIaBJIeHUs] © TeMIIepaTypbl BO3AyXa B Heil;
HCCIICIOBaHHE 3aBHCHMOCTH MEXTY
apaMeTpaMu COCTOSTHHS pa3pe:KeHHOT0Ta3a.
Omnenka aOCONMIOTHBIX W OTHOCHTEIBHBIX
MOTPEIIHOCTeH  M3MepeHnd  (u3mdeckux
BEJTMYMH.

OOBbscHeHHE OCHOBHBIX TIPUHITUTIOB
neiictBuif  TepMomeTpa u  OapoMeTpa H
yCIIOBUH MX 0€30MacHOTO HCIOJIb30BaHUS B
MIOBCEIHEBHOU KU3HMU.

Pacrio3HaBanue (u3MUCCKUX SBICHHUN B
YUCOHBIX OIBITAX M OKPYXKAIOIICH JKU3HU:
muddy3us, OpOyHOBCKOE JBIKECHUE.
Onucanue TEIJIOBBIX SIBIICHUN c
HCTIONB30BaHUEM  (DM3WYECKHX  BEIUYUH:
JABICHUE Ta3a, TeMIlepaTypa, CpeIHss
KHHETHYECKast SHEPTHs Xa0THYECKOTO
IBIDKCHUS MOJICKYJ, CpEIHEKBAJApaTHIHAS
CKOPOCTh MOJIEKYIIL.

AnHanmu3 QU3HYECKUX MPOIIECCOB USABJICHUH C
ucnonb3oBanueM MKT, ra3oBbIX 3aKOHOB,
CBA3M CpEIHEH KHUHETHUYECKOH JHEPIruu
TETJIOBOTOIBUKEHHSI MOJIEKYJI ¢ a0COIFOTHOM
TeMIEPaTypoil.

Pemrenue pacu€THBIX 3a7ad ¢ SBHO3aJaHHOU
(U3NYECKO MOJIENBI0 C HCHOJIB30BAHUEM
ocHOBHBIX mnojoxennt MKT, 3akoHOB u
(bOpMyIMOJIEKYIIPHOHN (PU3UKH.

PaGora B rpymmax TmpH IDTAHUPOBAHHH,
MIPOBEJICHUU M WHTEPIIPETAIIMHA PE3yJIbTaTOB
ONBITOB WM  aHAM3€  JOTOJHHUTEIBHBIX
HMCTOYHUKOB WHGOPMAIIUHU TI0 TEME

Tema 3.2

OCHOBBI TEPMOAMHAMHKH

ConeprkaHue JEeKITIN

TepMOL[I/IHaMI/I"ICCKaH CcuCTCMa. BHyTpeHHHH OHEprus TCpMOI[I/IHaMPI‘leCKOﬁ
CHCTEMBI UCIIOCOOKI €€ H3MEHEHHS.

IIpoBeneHne SKCIEpUMEHTa: W3MEPEHHE
YIEeIbHOM TEII0OEMKOCTH BEIIECTBA.

OrnieHka aOCONIOTHBIX W OTHOCHTENIBHBIX
TOTPENTHOCTEH HM3MEpPeHHH (PUINIECKUX




Konmuectso Temnots! u padora.

BHyTpeHHss 3Heprust 0JHOATOMHOTOUICANbHOTrO ra3a. Busl Temnonepenayuu:
TETUIONPOBOIHOCTD, KOHBEKIIHSI, U3IIydeHHUE. Y IeTbHAS TEINTOEMKOCTD BELIECTBA.
KonmuecTBo TEIIIOTHIIPH TEIUIONEPEaate.

[Monsitre 06 anuabatHoM mpouecce.[lepBblil 3aKOH TEPMOANHAMHUKH.
[TpumeHeHne nepBoro 3aKoHa TEPMOIMHAMHKH K H3onpoueccam.[ paduueckas

HHTEpIIpeTanus padoTHI rasa.
Bropoii 3ak0H TepMOIMHAMUKH.

HeobpaTtumocTs npo1ieccoBB MpUPO/IE.

Tennossle MammHbl. [IpUHINOBIACHCTBYUS TETIIIOBBIX MAIIHH.
ITpeoOpa3oBaHNs YHEPTUMB TEIUIOBBIX MAIIMHAX.

KoadduineHT M01e3H0T0 ASHCTBUITEIUIOBOM MAIIIUHbI.

[y KapHo u ero k03¢ $UIneHTIONE3HOTO JeHCTBHSI.

DKOJIOTHYECKHUE MTPOOIEMBITEIIIOIHEPT € THKH.

TexHuuecKkue yCTpoHCTBA UIIPAKTUUECKOE IPUMEHEHUE:!

JIBUT'aTeJIb BHYTPEHHETO CTOPAHUS,0BITOBOI XOJIOAMIBHHUK, KOHAUIIOHED

[IpaxTuueckue 3ansaTus: Pemenue 3aga4d mo teme: « OCHOBBI
TEPMOAUHAMUKI.

BEJIMYMH.
Wzyuenune Mozeneit napoBoii TypOHHBbI,
JIBUTATEJIsl BHYTPEHHETO CTOPAHUS,
PEaKTUBHOTO JBUTATEIS.

OO0BscHEHNE IPUHLIUTIOB ICHCTBHS U
ycroBuii 0€301IacHOTO HCIIOIH30BAHNUS

B ITOBCETHEBHOM JKU3HH JBUTATEIIS
BHYTPCHHETO CTOpaHUsA, OBITOBOTO
XOJIOIMIbHHUKA, KOHTUITHOHEPA.
OmnucaHue CBOMCTB TENI U TCIIOBBIX
SIBIICHUM C HUCI0JIb30BaHUEM
(u3MYeCKUX BEJIWYHUH: JABJICHUC
raza, TeMIeparypa, KOJIHYECTBO
TEIUIOThl, BHYTPEHHSA JHEPrus,
paboTa rasa.

Pewenue pacuéTHeIX 3a1a4 C SBHO
3alaHHOH (HU3NIECKOIT MOIENBIO C
HCITOJIE30BAHMEM OCHOBHBIX

3aKOHOBH (POPMYJIT MOJICKYJISIPHOM
(U3KKK ¥ TEPMOIUHAMUKH.

Pemenue kaueCTBEHHBIX 33]1a4 C OTIOPON Ha
W3yYEHHBIE B pazfene «MoeKyspHast
(hu3KKa UTEPMOTUHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U PUBNIECKUESBICHUSI.

Pabota B rpynmax npu aHaiauze

JIOTIOTHUTEIBHBIX HICTOYHUKOB HH(POPMAIIUN

10 TeME

Tema 3.3.

ArperatHpie COCTOSIHUSA BeniecTBa. @a3oBble nepexo/abl

12

ConepkaHue JEKINU

[TapooGpazoBanne u KoHACH AW VicnapeHe u KUIeHue.

AGcCooTHAs ¥ OTHOCHTEINIbHAS BIQKHOCTH Bo3ayxa. HacelmeHHsiinap. Y penpHas
TEeIIoTa apooOpazoBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KUIICHUS OT JIaBJICHHS.
Teépnoe teno. Kpucrammueckne 1 amopHbIe TeTa. AHU30TPOIHS CBOMCTB
KpUCTAJIJIOB. )KI/IIIKI/IQ KpUCTAJIJIbI. COBpeMeHHHeMaTepI/IaHH. IInaBnenue n
KpUCTaTU3aMA. Y JenbHas TerioTamiasieHus. Cyomumarnus.

YpaBHenwue TermtoBoro 6ananca. TeXHHYECKHE YCTPOUCTBA U TIPAKTHUECKOE
MIPUMEHECHHE: TUTPOMETP U IICHXPOMETP, KAIIOPUMETP, TEXHOJIOTHHTIONY YCHHS

[IpoBeneHne HKCHEpUMEHTA: H3MEpPEHHE
OTHOCHUTEJILHO BJIaXXHOCTU BO3/yXa.
OrneHka aOCONIOTHBIX M OTHOCHTEIBHBIX
MOTPEIIHOCTEH HM3MepeHnid (PU3MIECKIX
BEJIMYMH.

M3yuenue cBONCTB

HACBHIIIEHHBIXIIaPOB, CIIOCOO0B
HU3MEPEHUS BIAKHOCTH




COBPEMCHHBIXMATCPHUAJTIOB, B TOM YUCJICHAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUU

[TpakTuyeckue 3ansaTus: Perienue 3amad no teMe: « ArperaTHble COCTOSIHUS
BelecTsa. PazoBble NEPEXOAbD

JlaGopaTtopHsbie 3ansTHS: «VI3MepeHrne OTHOCUTENIbHON BIQKHOCTH BO3IyXa
C IOMOIIBIO TICUXpOMETpay, «OnpeeneHue y1eabHON TEII0ThI
napooOpa3oBaHus BObI», «KoneOaHus )KUIKOCTH B COOOITAIOIINXCS
COCYJIax».

Konmponvnas paboma Ne2 no pazoeny: « MKT. Tepmoounamuxay.

HaOmoneHne kunenust npu
MOHUKEHHOM JIaBJIC€HUH, HArPEBaHUs

U IIJIaBJICHUSI KPUCTAIITUYECKOTO
BEIIIECTBA.

OObsicHeHNE TPUHIMIIOB ICHCTBUS U
yCIIOBHIA 0€3011aCHOT0 UCTIONIb30BAHHSB
MIOBCEIHEBHOM KHU3HU TUTPOMETPa,
MICUXPOMETpa, KaJopUMeTpa.
N3yueHune TeXHOJIOrUil MOTydeHHs
COBPEMCHHBIX MAaTEPHAIIOB, B TOM YHCIIE
HaHOMAaTepHajoB.

Pemenne pacu€THBIX 3a7a4 ¢ IBHO
3alaHHOM (HHU3NIECKOI MOIENBIO C
HCTIONIb30BAHIEM YPaBHEHUS
TETIJIOBOTO OalaHca.

Pemenne kauecTBEHHBIX 3a/]a4 C OMIOPOH Ha
N3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU 1
(U3HYECKUESIBIICHHS TI0 TEME.
Pacnio3naBanue GpU3NUECKUX SBICHUNB
y4eOHBIX OIBITAaX U OKPYKAIOIIEH
KHU3HU: ieopManusi TBEPABIX Tell,
HarpeBaHue U OXJIAXKJCHHE Tell,
M3MEHEHHUE arperaTHbIX COCTOSHUM
BEIIIECTBA U OOBSICHEHHE HX Ha OCHOBE
3aKOHOB 1 (JOPMYJIT MOJIEKYJISIPHON
¢bu3HKH.

Hcnons3oBanue nHGpOpMannOHHBIX
TEXHOJIOTHH [UI MOUCKA,
CTPYKTYPHUPOBaHUS,

MHTEPIPETANNH U IPEICTaBICHUS
UH(OPMAIIH TIPH ITOATOTOBKE
COOOIIeHNH 0 MPUMEHEHUM3AKOHOB
MOJICKYJISIPHON (U3UKH U
TEPMOJMHAMUKH B TEXHHUKE

M TEXHOJIOTHSIX

Paznea 4. JIEKTPOJIMHAMUKA
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Tema 4.1 | DnexkTpuueckoe moste




COI[ep)KaHI/IC JICKIIMH

OnexTpuzanys Tel. DNeKTpuIecKuiizapsa. J[Ba BHaa 3JIeKTpHIECKNX 3apsIoB.
[TpoBOAHUKH, AUPIEKTPUKH U MOTYIPOBOJIHUKN. 3aKOH COXPAHEHHS JJICKTPUYECKOTO
3apsa.

B3aumoneiictue 3apsanoB. 3akoH Kynona. ToueuHslil anekTpuuecKuiizapsa.

DIeKTpHIeCcKoe ToJIe.

Hanpsox€HHOCTS 3IIeKTprdIecKOronois. [[pHHIIHIT CYTIepIIO3UINN IIEKTPUISCKUX
noJied. JINHUM Hanps>)KEHHOCTHU AJIEKTPUUECKOIOTIOJISL.

Pa6ota cun anektpoctarudeckoromnodisi. [loteHiuan. Pa3HOCTh MOTEHIIATIOB.
IIpOBOIHUKY U AUAIEKTPUKH B 3JEKTPOCTATUIECKOM Toe. JuanekTpudeckas
MIPOHUIIAEMOCTD. DNEeKTpoEéMKOoCTh. KoHnleHcaTop.

DNeKTPOEMKOCTb INIOCKOI0 KOHIEHCATOpa. DHEPTHUs 3apSKEHHOTO
koHzeHcaTtopa. TexHndeckne ycTpoiicTBa U MPaKTHIECKOe IPUMEHEHHE:
AIEKTPOCKOIL, SJIEKTPOMETP, ICKTPOCTATHIECCKASI 3aIIUTa, 3a3EMIICHHC
ANEKTPONPUOOPOB,KOHICHCATOP, KOMMPOBAIbHEIHAIIIAPAT, CTPYIHBIH
TIPUHTEP

HpaKTI/IquKHe 3aHATHSA: PemeHue 3aga4 Ha TEMY: ((BJ'ICKTpI/I‘ICCKOC ITIOJIC»H

IIpoBeneHue F3KCIEpUMEHTA: H3MEPEHHE
INEKTPOEMKOCTH KOHAEHCATOPA.

OreHka aOCOMIOTHBIX ¥ OTHOCHTEIBHBIX
TPEITHOCTEH U3MEPEHUH (HU3HIECKIX
BEJINYHUH.

W3yueHue npuHUUIIOB AEUCTBUS
IIEKTPOCKOIIA, HIIEKTPOMETDA,
KOHJICHCATOpa.

W3yuyenue NpUHLIUIIOB JEHCTBUS

1 yCJIOBHH 0€30I1aCHOTO IPUMEHEHHSB
MIPAKTUYECKOI JKU3HHU, KOMMPOBATIHLHOTO
anmapara, CTpyHHOTOIIpHHTEpA.
PaccMoTpeHnue pu3nueckux OCHOBaHUI
NIEKTPOCTATHYECKO 3aIUTHI M 33 MIICHUS
NIEKTPONIPHOOPOB.

Pemenne pacu€THBIX 3a1a4 ¢ SBHO33IaHHOMN
($U3UIECKOM MOZENBIO C HCIOIb30BaHNEM
OCHOBHBIX 3aKOHOBH (popMyT
IIEKTPOCTATHKH.

Pemenue kaueCTBEHHBIX 3aJ1a4

C OIIOPOH1 HAa U3YUEHHBIE 3aKOHB,
3aKOHOMEPHOCTH 1 (1)1/13I/I‘IGCKI/IG SBJICHUA
JNEKTPOCTATUKH.

PacrniozHaBaHme pU3HMUECKUX SABICHUNB
Y4eOHBIX ONBITAX U OKPYXKAIOIIEH KU3HU:
JIEKTPHU3ALUS TeJl, B3aUMOJICHCTBHE 3apsI0B
1 00BSCHEHNEHX Ha OCHOBE 3aKOHOB U
(OpMyJI 3JIEKTPOCTaTHKH.

OnucaHue U3y4eHHBIX CBOICTB BEIIECTBA U
INEKTPUUYECKHX ABICHUIC UCIOIb30BAHUEM
(I)I/I3I/I‘IGCKI/IX BCIIMYHWH: SHGKTpI/I‘IeCKI/Iﬁ
3apsiji, HaMpsHKEHHOCTD 3JIEKTPUUECKOTO
TOJIs1, TOTEHIINAJ, PAa3HOCTh OTEHIINAJIOB,
3JIEKTPOEMKOCTb.

AnHanu3 pU3MYECKUX MPOIECCOB HABJICHUH C
UCTIONIb30BAaHUEM (PH3NIECKUX 3aKOHOB!
3aKOHa COXPAHEHUs JIEKTPUIECKOTO 3aps/a,
3axoHa Kynona.




Pabora B rpynmax npu aHanuse
JIOTIOJTHUTENBHBIX HCTOYHUKOB HH(pOPMaIUN
1 MOATOTOBKE COOOIIEHUHO MPOSBICHAN
3aKOHOB JIEKTPOCTATHKHB OKPY KAIOIIECH
KM3HU M IPIMEHECHUH UX B TEXHHUKE

Tema 4.2

IocTosTHHBIH 1eKTPUYecKUii TOK. TOKM B pa3jiM4HbIX cpeaax

Copnepxkanue JEeKIMN

DIEeKTPUUECKUI TOK. Y CIIOBHS CYIIECTBOBAHIS AIEKTPHUCCKOTO TOKA. MICTOUHHUKH
Toka. Crmna Toka.IlocTOSTHHBIN TOK.

Hampsokenue.

3akon OMa i ydacTKa [enu. DIEeKTPUIEeCKOEe COMTPOTUBIICHUE. Y IeTTbHOE
comnpoTuBieHHe BenecTBa. IlocienoBarenbHoe, NapauiesibHOe, CMEIIaHHOES
COCAMHEHUE POBOIHUKOB.

Pabota a51eKTpUIecKoro Toka.

3axoH J[oymsi—JIena. MoIHOCTEINEKTPUIECKOTO TOKA.
ONEeKTPOABIIKYIIAS CHUJIa M BHYTPEHHEE CONPOTHBICHUEHCTOUYHHIKA TOKA.
3akoH OMajist MOTHOH (3aMKHYTOM) aneKkTpuueckoi nenu. Kopotkoe
3aMbIKaHUE.
DJeKTpOHHAs IPOBOIUMOCTH TBEPABIX METAJUIOB. 3aBUCUMOCTHCOMIPOTHBIICHHS
METaJUIOB OT TEMIIePATyPHL.
CBepXIpoBOIMMOCTb.
ONeKTpUUecKuil TOK B BakyyMme. CBOMCTBA 2JIEKTPOHHBIX ITy4KOB.
INonynpoBonuuku. CoOCTBEHHASI HITPUMECHASI TPOBOIUMOCTH ITOJTyTIPOBOTHUKOB.
CaoticTBa p—Nn-niepexona. [ToiynpoBoHNKOBBIE TPUOOPHI.
OneKTpU4ecKuil TOK B pacTBOpaxX HpacIiaBax dJ1eKTPOIUTOB.
DIEeKTPOIUTHYECKAs TUCCOIHAIIS. DIEKTPOIIH3.
DneKTpudecKuid TOK B razax.CaMOCTOATENbHBIA U HECAMOCTOSITEILHBIN
paspsa.Monnus. [1nasma.
TexHuueckue ycTpoicTBa U IPaKTHYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIITMETD,
peocTaT,NCTOYHUKH TOKa, 3JICKTPOHArpeBaTeIbHBIE TPHOOPHI,
3NEKTPOOCBETUTEIIHHBIE TPHOOPHI, TEPMOMETP CONPOTHUBIICHNUS, BAKYYMHBII JHO,
TEPMHUCTOPHI ¥ POTOPE3UCTOPHI, ITOIYNPOBOIHUKOBBIN MO/, TAJIbBAHUKA

Koumponvnas paboma Ne3 no pazoeny: « dnekmpoounamuxay

[IpoBeneHue 3KkCIEpUMEHTa: U3y4YEHUE
CMELIAHHOTO COETUHEHUS PE3UCTOPOB;
n3mepenue DJIC UCTOUHMKA TOKA U €T0
BHYTPCHHETO COTPOTUBIICHHUS; HAOIIOICHIE
3JIEKTPOJIN3a.

OrreHka a0COTIOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTE ! n3MepeHnil (PU3NIECKIX
BEITUYMH.

OOBsICHCHHE IPUHIIUIIOB ACHCTBHS U
YCIIOBHIA 6€30MTaCHOTO MPUMEHEHHS
aMIlepMeTpa, BOJIbTMETPA, peocTarTa,
HMCTOYHUKOB TOKa, 3JIEKTpOHArpeBaTeIbHbIX
U 3JICKTPOOCBETUTEILHBIX IPHOOPOB,
TEPMOMETpPA CONPOTUBIICHHUS, BAKYyMHOTO
U0/, TEPMHUCTOPOB U (POTOPE3UCTOPOB,
MOJIyPOBOTHUKOBBIX INOJIOB, TaTbBAHUKU.
Pemienne pacu€THbIX 3a7a4 € IBHO3aAaHHOM
(U3UIECKOI MOJICITBIO C UCTIOIE30BAHHEM
OCHOBHBIX 3aKOHOBH (DOPMYJT TEMBI
«IToCTOSTHHBIN JIEKTPUUECKUM TOK».
PacnoznaBanue pU3NUeCKuX SBICHUHB
Y4eOHBIX OMBITaX M OKPYKAOIICH KH3HH:
3JIeKTpUYECKasi MPOBOJUMOCTD, TEIIOBOE,
CBETOBOE, XMMHYECKOE, MATHUTHOE JIEUCTBUS
TOKa.

AHanu3 3JIEKTPUIECKUX SBJICHUHN U
MIPOIIECCOB B IETSX TOCTOSTHHOTO TOKAC
WCTIOJIb30BaHNEM 3aKOHOB: 3akoH OMma,
3aKOHOMEPHOCTH TOCIIeIOBATENILHOTO U
NapauIeIbHOTOCOSTUHEHHSI POBOTHUKOB,
3akoH Jlxoyns-Jlenna.




[Ipaktnueckue 3anstus: Pemenue 3agau Ha TeMy: «llocTosHHBIM
NEKTPUYECKUM TOK. TOKM B pa3sHBIX cpemax».

Ornucanue U3yueHHBIX CBOWCTB BEUIECTB U
IIEKTPUUYECKUX SBJICHUIIC NCIOJIb30BAHUEM
(U3NIECKUX BEIMYUH: AIICKTPHIECKIHA
3apsl, cuia TOKA, IEKTPUIECKOE
HaIpsHKEHUE, JIEKTPUIECKOE
COINPOTUBJIEHUE, PA3HOCTh NOTEHLUAIOB,
DJ1C, paboTaToka, MOIITHOCTB TOKA.
Hcnonp3oBanue nHOOPMAITMOHHBIX
TEXHOJIOTUM 151 IOUCKA,
CTPYKTYPUPOBAHHUSI, UHTEPIIPETALINU U
MpeCTaBICHUS HH(POPMAIUH TTPH
MOJIrOTOBKE COOOIIEHHUT 0 TPUMEHEHUH
3aKOHOB IMOCTOSIHHOT'O TOKA B TEXHHUKE U
TEXHOJIOTHUIX

WuauBuayanbHBIN IPOEKT: TUIIBI TPOEKTOB; BBIOOP H(OPMYITHPOBAHUETEMBI, 16
MIOCTAHOBKA 1I€JIei; ATanbl padOTHI Ha/l TPOEKTOM.
ITpomexxyToO4YHas aTTEeCTALUSA 12
Paznen 5. DJJEKTPOAMHAMMKA 23
Tema 5.1 MarauTHoe noJie. JJeKTPOMATHUTHAS UHAYKIUA 23 [IpoBenienue sKeriepuMEnTa: 3y HeHHe
7 MAarumMTHOTIO IMOJISI KATYHIKHA C TOKOM;

Cojnepkanue JEeKIMU

ITocTosIHHBIC MATHUTHI.

BzaumoelicTBHE MOCTOSTHHBIX

MarHuToB. MarHuTHOE TOJIE.

BexTop MarHUTHON MHIYKLMH.

[IpuHIMn Cynepno3uuy MarHuTHBIX MoJiel. JInHuu MarauTHONW nHAyKuMu. Kaptuna
JIMHUP MarHUTHOM MHIYKIUH MOJISI IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1ojie MPOBOAHMKA ¢ TOKOM. KapTuHa AMHMA WHAYKIMM MArHMUTHOTO MOJIS
JUIMHHOTO MIPSIMOT0 MIPOBOJHUKA U 3aMKHYTOT'0 KOJIBLIEBOI'O IPOBOIHHKA, KATYILIKH C TOKOM.
OmnsIT Opcrena.

B3aumoeiicTBue IpOBOJHUKOB C TOKOM.

Cuna AMriepa, e€ MOJILyJIb U HarpaBJeHUE.

Cuna JlopeHua, e€ MoAyjdb M HampaBlieHue. [IBHXKeHHE 3apsHyKEHHOW YacTULBl B
OJIHOPOJTHOM MarHuTHOM 1oJie.Padora cuisl JlopeHra.

SIBneHue ANEKTpOMAarHWTHOW wuHAYKUMUA. I[loTok BekTopa MarHUTHON

WHIYKIHUH.

DIIEKTPOJIBHIKYILAS CHJIA HHIYKIHUH.

HCCIIEI0BaHKE JICHCTBHS IOCTOSHHOTO
MAarHuTa Ha paMKy C TOKOM;
UCCIIEI0OBaHHE SABICHUS
JJIEKTPOMArHUTHOM UHIYKIHH.

OreHKa a0COMIOTHBIX U OTHOCHTEIBHBIX
MOTPENIHOCTEH H3MEPEHNH (PH3MUECKUX
BEJITMYHH.

OO0BscHeHNE IPHHINIIOB ASHCTBHS U

YCIIOBHH 6e30macHOTO MIPUMEHEHUS
IOCTOAHHBIX MAr"HuTOB, JJICKTPOMArHUTOB,
JIEKTPOABHIATEIS, yckopuTenen

AJIEMEHTAPHBIX YaCTHII, HHAYKIIMOHHOW ITCYH.
Perrenue pacy€THBIX 3a7ad Ha MPUMCHCHHE
dbopMyn  TeMbl «MarnutHOe TnoJe.
DIEKTPOMArHUTHASI HHIYKLIUSD).




3aKoH aIeKTpoMarHuTHoMuHAykuuu dapazes.

BuxpeBoe anekTpuueckoe moje. DIEKTPOABMXKYIIAs CHUIAa MHIYKIHU B HPOBOJHUKE,
JBUXKYLIEMCS IIOCTYNATEIbHO B OJHOPOAHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

VHAyKTUBHOCTD. SIBJICHHE CAMOMHTYKIIMU. DNEKTPOABIKYIIAsiCUIIa CAMOUHAYKIUH.
OHeprust MarHUTHOT'O MOJISl KATYIIKUC TOKOM.

ONeKTpOMarHuTHOe IMoJie. TEeXHUYEeCKHe YyCTPOWCTBA W INPAKTHUYECKOE
IIPUMEHEHNE: OCTOSHHBIE MAarHUTHI, 3JIEKTPOMACHHUTHI, JJIEKTPOABHUIraTENb,
YCKOPUTEINIIEMEHTAPHBIX YaCTUL, HHAYKIMOHHAS [IEYb

Pemenue xauecTBEHHBIX 3aJa4 ¢ OIOPOW Ha
U3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢m3udyeckne sBICHHA TeMbl «MarauTHoe
oJ1e. DJIEKTPOMarHUTHAsT HHIYKIISD.

Omnpenencane HaNpaBJICHUSA BEKTOpa
HHAYKIUH MAarHUTHOTO MOJI1 INPOBOJHHKA C
TOKOM, CHiIbl AMriepan cuiisl JIopeHIa.

Pacrio3HaBanwe (QU3NYECKUX SABICHUH B
y4eOHBIX ONbBITaX M OKPYKAaIOIIEH >XHU3HU:

[Ipaktnueckue 3anatus: Pemenuwe 3amad Ha TeMmy: «MarHutHoe mnode. 4 B3aNMOJICHCTBHE MarHuTos,
3J‘IeKTp0MaFHI/ITHa}I I/IH,HyKHI/IH» QJICKTPOMAarHuTHast WHAYKIOUA, JCUCTBUC
. 10 MAardimMTHOIrO I0Jis1 Ha MPOBOJHHUK C TOKOM MU
JlaGopatopHsle 3ansaTus: «MccnenoBanue Hemnu nociae10BaTeaIbHO JBIKYIHICS 3apsiT.
COEMHEHHBIX CONPOTUBICHUNY, «lccnenoBanue Leny napayuieabHo AHanu3  SNEKTPOMAarHWTHBIX  SIBJCHHH C
COEIMHEHHBIX COIIPOTUBIEHMI», «ccaenoBaHue 3aBUCUMOCTH MOIIHOCTH, HCTIOJIb30BAHHEM 3aKOHA SJICKTPOMArHUTHOM
noTpelIsieMoil JTaMIT0i HaKaIWBaHUS OT HAMPSDKEHUS Ha €€ 3aKUMax», MBAYKUMH. ONHCAHHE H3YUCHHBIX CBOHCTB
BCIICCTB M DJJICKTPOMArHUWTHBIX SABJICHHUHU C
«Onpenenenue UHAYKTUBHOCTH KAaTyIIKHU B IIETIH IEPEMEHHOTO TOKay, " HCiIOHBSOBaHHeM p N —
Omnpenenenne EMKOCTH KOHJIEHCATOpa B LIETIH IEPEMEHHOTO TOKa WHIYKIHS MACHATHOTO TOJ, CHTa AMriepa,
cuna JlopeHna, WHAYKTHBHOCTb KaTyILKH,
Konumponvnasa paboma Ned no pazoeny: « dnekmpoounamuray. 2 DHEPIUs  DJIEKTPUYECKOrO W MarHMTHOTO
OJIEH
Pazzen 6. KOJJEBAHUS 1 BOJTHBI 43
Tema 6.1 MexaHu4yeckue U 3J1eKTPOMArHUTHbIE KoJieOaHusl 15 Wcenenoarue napameTpos KosebarebHO#
7 CUCTEMbI — NIEPpHUOJa,4aCTOThI, aMIUNIUTYyAbl U

Conepkanue JEeKIMU

KonebarenpHas cucrema.

CBoOoiHBIE MexaHH4ecKkhe KoyeOanus. ['apmonmdeckume koneOanus. Ilepmoj, dwactora,
amInTyaa u ¢asa kosedbanuii. [IpykKMHHBIA MasSTHHK.

MaremaTuueckuii MasTHUK.

YpaBHEHHE rapMOHUYECKUX

KosieOanuii. [IpeBpamieHne YHEPTUUIPU TAPMOHIICCKHX KOJICOAHUSX.

KonebarenpHbIi KOHTYD.

CBOOOIIHBIE D3JEKTPOMArHUTHBIE KOJIEOaHUS B HWACAILHOM KOJIEOATeIbHOM KOHTYpE.
AHanorusi MeXJIy MEXaHWYeCKUMH | DJIEKTPOMAarHUTHBIMHU KoseOaHusimu. dopmyna
ToMmcoHa. 3ak0H COXpaHEHHS YHEPTUH B HICATHFHOM KoJIeOaTeTbHOM KOHTYpE.
IIpencraBnenne o 3aTyxaromuxKojaeOaHsIx. BeIHy K IeHHbIe MEXaHHIEeCKHe KOeOaHusl.

Pe3onanc. BelHYKIEeHHBIC DJIEKTPOMAarHUTHBIE KoJieObaHus. [lepeMeHHbIH TOK.

¢da3pl  KonebaHWi  (NPY)XMHHBIA — W/HMIH
MaTeMaTHYeCKHi MasTHHK).

HaOmionenue — 3aTyxaromux  KoseOaHHH.
HccnenoBanne  CBOWCTB — BBIHYXIICHHBIX
KoneOaHMH.

Habmromenne  pesonanca.  [IpoBenenwue

JKCIIEPUMEHTA: MCCIIEI0OBAHNE 3aBUCHMOCTH
neproaMalbix KoieOaHui rpy3a Ha HUTH

OT JUIMHBI HUTH M  MacChl  Ipy3a;
HCCJIEI0BAaHUE IIEPEMEHHOIO TOKaB LICNH U3
IIOCJIE0BATEIBHO COCIMHEHHBIX
KOHJICHCATOPa, KaTyLIKUU PE3UCTOPA.




CuHycOUJaNbHBIA NEepeMEHHBI TOK. MOIIHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYJHOE H
JISWCTBYIOIlee 3HAYCHHWE CHJIBI TOKa M HamnpspkeHws. Tpanchopmarop. IIpomsBonctso,
nepenayda 1 moTpediICHHE 3JIEKTPUIECKON SJHEPTHUL.

DKOJIOTHIECKNE PUCKH NP ITPOU3BOICTBE IEKTPOIHEPTUH.

KynsTypa ncronp30BaHus 3JIEKTPOIHEPTHHI B TOBCEAHEBHOWKI3HU.

TexHUYeCKUE yCTPOICTBA UITPAKTUUECKOE IPUMEHEHME: HIIEKTPUIECKHI1 3BOHOK, T€HEPATOP
NepEeMEHHOT0 TOKa, JIMHHUH JIeKTponepenad

IIpakTtnueckue 3anatus: Pemenue 3amay Ha Temy: «MexaHUYECKHE U
3JICKTPOMArHUTHBIC KOJICOaAHUSDY

JlaGopatopHsbie 3ansaTus: «/3ydeHue 3aBUCUMOCTH TIEpHOa
KOJICOAHUH HUTAHOTO MasiTHUKA OT JAJIMHBI HUTWY, «3ydeHune
yCTpoCTBa TpaHchopMaTopay.

OneHka aOCONIOTHBIX M OTHOCHUTEIBHBIX
MOTpEelIHOCTell  M3MepeHud  (PU3MYECKUX
BEJIMYHH.

OO0BsCHEHNE TPUHITUIIOB ISHCTBUS Wy CIOBHN
0€30I1acHOT0 NPUMEHEHHS SJIEKTPHYECKOTO
3BOHKa, TeHepaTropa MNEpeMEHHOTo TOKa,
JIMHUH 2JIEKTpoIepeay.

PenieHne pacyéTHBIX 3a1a4 C SBHO 3aJIaHHOMN
(U3MYECKOl MOAENBI0 C HCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOBH (DOPMYJI, OIIUCHIBAIOLIHX
MEXaHUYeCKHUEe u JJIEKTPOMAarHUTHBIE
KoJIeOaHMSsI.

Onucanune MEXaHHYECKUX
3NIEKTPOMarHUTHBIX KoJeOaHuH c
UCTIONB30BAaHHEM  (DU3MYECKHX  BEJIMYHH:
NEePHOJ] U YacToTa KOoJeOaHHi, aMINTUTYAa U
¢da3a xomebaHWil, 3apsng W CHIa TOKa B
rapMOHHYECKHX JJIEKTPOMArHUTHBIX
KOJICOAHUSX.

PemieHne Ka4ecTBEHHBIX 33/1a4 C OIOPOH Ha
N3y4YCHHBIE 3aKOHBI,  3aKOHOMEPHOCTH,
OIUCHIBAIOLINE MeXaHUYECKHUe u
AIEKTPOMArHUTHBICKOJIEOaHNUS.

PaGora B rpynmax mpH IUIaHUPOBAHMH,
NPOBEJICHUH ¥ MHTEPIPETAlMH Pe3YJIbTaToB
ONBITOB, M AQHAJIU3E JIONOJHUTEIBHBIX
WCTOYHHMKOB MH(OpPMAIIHH 110 TEME

Tema 6.2

MexaHuuyecKkue u AJICKTPOMATHUTHBIC BOJTHBI

10

ConepkaHue JEKINU

MexaHI4YeCKHe BOIHBI, YCIOBUsIpacpocTpaneHust. [lepuo.
CKOpOCTh pacrmpocTpaHeHHs M JUIMHA BOJHBI. IlomepedyHble M MPOJOJBHBIE BOJHEIL
Wntepdepenims n tuppaknuIMeXxaHHIeCKUX BOJH.

3Byk. Ckopoctb 3Byka. ['pomkocth 3Byka. Bpicota TOHa. TemOp 3Byka.
OJIEeKTPOMarHuTHHIE BOJIHBL.

VYcaoBus N3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH. BBaI/IMHaf{OpI/IeHTaHI/IH BEKTOPOB E, B,

V B 3JICKTPOMAarHUTHON BOJIHE.
CBoiicTBa AMEKTPOMArHUTHBIX BOJH:OTPaKEHHE, TIPEIOMIICHHE,

Wzydenne oOpa3oBaHUs U PacIpOCTPaHCHUS
MOTNIEPEYHBIX UIPOJAOIbHBIX BOJIH.
HaOnromeHue OTpakeHUS W TMPETOMIICHUSA,
uHTEephepeHINN UAN(PPaKIIUT MEXaHHYCSCKIX
BOJIH.

HaOnromeHue CBsI3M TPOMKOCTH 3BYKa U
BBICOTHI TOHA C AaMIUIUTYIOM W HYaCTOTOM
KoJe0aHuH, 3ByKOBOTOPE30HAHCA.




moysipu3anus, audpaknus, naTepdepeHius. CKOpOCTh 3IeKTPOMarHUTHBIX

BOJIH.

[Ikana anexTpoMarHuTHBIX BoJIH.[IpuMeHeHHe 371eKTPOMAarHUTHBIXBOJIH B TEXHUKE U
OBITY.

[MpuHOMOBL pamuoCBs3M M TeneBHACHUS. Paanornokanus. ODJIEKTpOMarHUTHOE
3arps3HEHUEOKPYKArOLIEH CPeIbL.

TexHUYEeCKHe YCTpPOWCTBA M MPAKTUYECKOE INPUMEHEHHE: MY3bIKalbHbIC
HUHCTPYMEHTHL, yIbTPa3BYKOBasl TMAarHOCTHKA B TEXHHKE M MEIHMIIMHE, paiap,
paaronpUEMHHIK, TEJIEBU30D, aHTeHHa, TenedoH, CBY-neus

HpaKTI/I‘{eCKI/Ie 3aHgaTus: Pemenue 3agady Ha TEMY: «MexaHuueckue u

SJICKTPOMArdiuTHBIC BOJIHBD)

HccnenoBanue CBOICTB 3JIEKTPOMAarHUTHBIX
BOJIH! OTpa’keHHe, IIpeIoMIIEHHE,
TOJISIPU3AINS, TUPPAKIINS, HHTEPPEepEHITHS.
Nzyuenue YCIOBUH H3ITy4YEHUs
JIEKTPOMAarHUTHBIX BOJIH, B3aMHON
opueHTanmu BektopoB E, B, v B
3JIEKTPOMAarHUTHOM BOJIHE.

N3yyeHne NpUMEHEHUs 3JIEKTPOMATHUTHBIX
BOJIH B TEXHHKE HOBITY.

OOBsiCHEHHE TPUHLIUIIOB ACHCTBUS Ny CIOBUI
0e3011acHOT0  NPUMEHEHHUS  MY3BIKaJIbHBIX
HHCTPYMEHTOB, yIIBTPa3ByKOBOMH
JUarHOCTHKH B TEXHUKE U MEIULIMHE, pajapa,
panvonpuEMHHKA, TEIEBH30pPa, AHTCHHBI,
teneona, CBU-meun. Perrenne pacuéTHBIX 1
Ka4eCTBEHHbIX33/1a4 C ONIOPOH Ha N3yUCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAIOIINE
pacrpocTpaHeHue MEXaHWYECKUX u
JIEKTPOMAarHUTHBIX BOJIH.

Hcnonb3oBanue MH()OPMAIMOHHBIX
TEXHOJIOTHH IS TIOMCKA, CTPYKTYPHUPOBAHHUS,
HHTEpIpeTanun u MpeCTaBICHUS
HH(POPMALIUH TIPH MTOITOTOBKE COOOIICHH
00 HCIONIB30BAHNHU IIEKTPOMATHUTHBIX BOJH
B TEXHHKE.

VYuactue B JucKyccur 00 3JIEKTPOMarHuTHOM
3arpsA3HEHUHOKPYKAIOLIEH Cpebl.

PaGora B Tpynmax npH IUIAHUPOBAHMH,
NIPOBEJICHUHM ¥ MHTEPIPETAIMN Pe3YJIbTaToB
ONBITOB W  aHalu3e  JIONOJHUTEIBbHBIX
HMCTOYHHUKOB MH(OPMAIINH IO TEMeE

Tema 6.3

OnrTuka

Coaeprxanue JEeKIIU

I'eomerpuueckas onruka.

[IpsimonuHelHOe pacnpocTpaHeHHeCBeTa B OAHOPOIHOM cpene. JIyu cBera. ToueuHslit
HCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. IlocTpoeHue

I/I3y‘-ICHI/I€ ABJICHUA TIIOJJHOTO BHYTPEHHETO
OTpaXCHUs, CTONIPUMEHCHUA B CBETOBOIC.
Wzydenne Mopeneit MUKPOCKOIIa, TENIECKOTIA.
[ToydeHne criekTpa ¢ MOMOIIBI0 TPU3MBI H
nudpakmoHHONH — pemétku.  M3mepenue
MOKa3aTessl IPEIOMIICHISICTEKIIA.




n300pakeHNH B TI0cKOM 3epkaie. [lpenomienne cBera. 3aKOHBI PEIIOMIICHUS CBETA.
AGCOMOTHBIN

nokaszarenb npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yros HojaHoro
BHYTPEHHETO OTPAKEHUS.

Hucriepcns cBera. CioxHEIM cocTaBbenoro ceeta. Llper.

CoOwuparomine u paccenBaronye JUH3bL. ToHKast 1uH3a. POKyCHOE pacCTOSHHE U
ONTHYECKas CHila TOHKOH JTuH3BL. [locTpoeHne n3o00paxeHni B COOMPArONINX 1
paccenBaromux IuH3ax. PopMyIaTOHKON JIMH3BL. Y BETUYEHHE, 1aBAEMOE JINH30M.
[Ipenensl TPUMEHUMOCTUTEOMETPUUECKON ONITHKH.

BonnoBast ontuka. UarepdepennusicBera. KorepeHTHbIE HCTOYHUKH.

YcnoBust HAOIIOAEHUSI MAKCUMYMOBH MUHUMYMOB

B MHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(]A3HBIX KOT€PEHTHBIXUCTOYHHUKOB.
Hudpakuus ceera. Judpaxuronnaspeniérka. Y cioBue HaOM0CHUS TIaBHBIX MAKCHMYMOB
IpY NaJ€HUUMOHOXPOMATHYECKOTO CBETa

Ha IudpakuoHnyo peméTky. [lonspusamnus ceera. TexHUUIeCKne ycTpoicTBa U
MpaKTHIECKOE MPUMEHEHNE  0UKH, JIyIla, (hoToammnapaT, MpOSKIHOHHbIN anmapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAsIONTHKA, TU(PAKIMOHHAS PEIIETKA, OISPOUT

[IpakTuueckue 3ansaTus: Pemenue 3a1au Ha TeMmy: «OnTukay

JlaGopatopHble 3ansATHs: «OnpeaeneHne noka3aress MPeJoMIIeHNs CTEKIIa,
«Onpenenenue IIUHBI CBETOBOW BOJIHBI C TOMOIIBIO TUPPAKIIMTOHHOM
peweTkny, "'M3yueHne CieKTpoB U3y4YeHHs aTOMapHBIX ra3os."

Konumponvnasa paboma Ne5 no meme: « Onmukay.

HccnenoBanne CBOHCTB HW300paXeHHH B
JIMH3aX.

OO0BsCHEHNE TPUHITUIIOB IEHCTBUS Wy CIOBHN
0e30I1acHOTO NPUMEHEHHSI OYKOB, JIYIIBI,

¢oroamnmapara,

MPOSKIIMOHHOTO anmapara,

MHKPOCKOIIA,  TENEeCKONa,  BOJOKOHHOMN
OIITHKH, I paKIHOHHOM penéTKH,
HOJIAPOUa.

Peuienne pacu€THbIX 3a7a4 ¢ ABHO3aJaHHOMN
(bU3HYECKOI MOAECIBIO

C MHCIOJB30BAaHHEM OCHOBHBIX 3aKOHOB U
(hopMyJI TEOMETPHUCCKON OTITHUKH.
[Moctpoenne wu ommcaHWe W300paKCHMUS,
C03/1aBaeMOT0 TUIOCKAM 3€pKajioM, TOHKOU
JIMH3011.

PaccmoTpenmne mpenmenoB  IPUMEHHMOCTH
Te€OMETPHUYECKONOTITUKH.

PacniosHaBanme (Qu3muecKuxX SBICHUH B
OIIbITax 51 OKpYyKarolien JKA3HU:
MPSIMOJIMHEHHOE PAcHpOCTpPaHEHHE CBETa,
OTpaxkeHUe, MpeJoMIieHHne, HHTepdepeHIus,
TUPPAKIUS |

MOJISIPU3AIUS CBETA, TUCTIEPCHS CBETA.
Nzyuenue YCIIOBHIA HaOIOIEHUS
MaKCUMYMOB 1 MHHUMYMOB

B MHTEp(EpEeHIIMOHHON KapTHHE

oT  1BYX  cHH(pA3HBIX  KOTEPEHTHBIX
HCTOYHUKOB.

YcioBre HaONIOICHAS TIABHBIXMAKCHMYMOB
IIPY TaIEHIA MOHOXPOMAaTHYECKOTO CBETa
Ha IU(PaKIHOHHYIO PEIIETKY.

AHanmu3 ONTHYECKUX SBICHUN

C  WCIOJB30BAHHEM  3aKOHOB:  3aKOH
MPSMOTMHEHHOTO  PACIPOCTPAHEHHS CBETA,
3aKOHBI ~ OTP@XEHHS  CBETa,  3aKOHBI

IIPCJIOMJICHUS CBETA.




Onucanue ONTUYECKUX SABICHUH  C
UCTIONIb30BaHUEM (PU3NYECKUX
BeJIMYNH: (POKYCHOE PAaCCTOSHHE U

OIITHUYCCKas CuJia JIMH3bI

Paznen 7. OcHOBBI crielIHAJIBbHON TeOPHH OTHOCUTEIbHOCTH (najiee — CTO) 3
Tema 7.1 OcHOBBI crIEHATbHOUTEOPHH OTHOCHTEIbHOCTH 3 Peienne kauecTBeHHbIX 337124
CojiepKaHue JTeKIHH 2 C OMOpOW Ha M3yUYEHHBIE MOCTYJIATHI
I'paHuIBI MPUMEHUMOCTHKIIACCHYIECKON MEXaHUKH. ETO'
[MocTynaTel crienMaibHOM TEOPHU OTHOCHTENILHOCTU: HHBAPUAHTHOCTBMOIYJISI CKOPOCTH CTOTIE30BAHNC HH(OPMALHOHHBIX
CBETa B BaKyyMe,IPUHIIUI OTHOCUTEILHOCTH DHHIITEHHA. TeXHOmornt AT Tioncka,
OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHM W COKpAlleHUE [UIMHBI. CTPYKTYpHPOBAHHA,
DHeprust 1 UMIYJbC PEIATHBUCTCKOM yacTUubl. CBS3b Macchl ¢ SHEPrHed M MMITYJIbCOM MHTCPIPCTALIMI M TpCACTABJICHIA
PEISITUBUCTCKOW YaCTUIIbI. JHEPIHUsl MOKOSI HHq)6OpMam:m fpx MOATOTOBKC
" cooO0mmeHnit 0 TpaHUIAax
HpaKTI/IqCCKHe 3aHgTus: PelieHue 3ala4 Ha TEMY: «OCHOBBI ClICOuaJIbHOHN 1 P M
MIPUMEHUMOCTH KIIACCHYECKOH
TEOPUH OTHOCUTEIBHOCTH MEXaHHKH 1 ocHOBax CTO
Pa3zien 8. KBAHTOBASI ®U3UKA 13 Habumozennie poroaddexra
Tema 8.1 JaeMeHThI KBAHTOBOM ONMTHKH 3 Ha YCTAaHOBKE C IIMHKOBOW IIJIACTHHOM.
Conepxanie 1 Y Hccnenosanue 3aKOHOB BHEIIHETO
Jep KaHue JIEKIIUN b
oTodddexra.
@otonsl. Popmyna [Tnanka cBA3MIHEPTUN POTOHA C €r0 YACTOTON. DHEPTHU U OGBsCHEHHE OCHOBHBIX [IPUHLHIIOBICHCTBHS
MMITyJIEC (POTOHA. TEXHUYECKUX  YCTPOMCTB, TaKUX  Kak:
OtkpeiTre U ueenengoBanueororpdexra. Ombrtel A.I'. CroneTosa. (oTodIEMEHT, (hoTomaTUMK,  CONHEYHAs
3akoHsI potodaddekra. YpaBHeHHUE Oarapes, CBETOAMON; W YCIOBHH WX
itumreiina s boTodddexta. 0e3011acHOTO TIPUMEHEHUS B IIPAKTHYECKOMN
JKH3HU.
«Kpacnas rpannna» poroadpdexra./lapnenne ceera. OnbiTel [1.H. JIeGenena. PellcHIe PACYSTHEIX 3a1at ¢ SBHO3AIAHHON
XuMudeckoe IeicTBUE cBeTa. TeXHUYECKUE YCTPOHCTBA M NPAKTUYECKOE INPUMEHECHUE: (1)1/131/1%01«1))1?1 wonensio IIC chonbgogaHHeM
(hoTodTIeMEHT, (DOTOAATIHK, COTHEUHAsI OaTapesi, CBETOINOT N
T OCHOBHBIX 3aKOHOB M (DOpMyJ KBaHTOBOH

HpaKTI/ILIeCKI/IC 3aHsaTHA: Pelienue 3amad Ha TEMY: «DNEMEHTBI KBaHTOBOM
OIITUKH)

OIITHKH.

PenieHne KayecTBEHHBIX 33j1ad C OIOpPOH Ha
W3y4YCHHbIE  3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM ONTHKH. Pacno3znaBanue
¢u3MIecKuX SBICHUH B Y4YEOHBIX OIBITAX:
¢doroanexTpudeckuii  3pdekT,  cBeToBOE
JIaBJICHHE.

Onucanne U3y4eHHBIX KBAaHTOBBIXSIBICHUH U
IPOLIECCOB C HCIIOJIb30BaHHEM (PU3HMUECKHX




BEJINYMH: CKOPOCTB 3JIEKTPOMArHUTHBIXBOJIH,
JUIMHA BOJIHBI W 4acTOTa CBETa, DHEPIHs U
UMIyJbC GOTOHA

Tema 8.2 CTtpoeHue aToma 4 U3yuenue mogenu onsita Pesepdopa.
Co JICpPIKAHHE JICKLUH 2 HpOBf)ﬂeHI/Ie SKCIIEPUMEHTA TI0 HaOJIFOICHHIO
Mognens atoma Tomcona. OnbrtsiPe3epdopaa o paccesiauio o-dacTui. [lmanerapHas Moaemb AMHCHHATOrO CIEKTPa. OUeHKa av6 COTMOTHBIX,
aroma, TocTymars: Bopa. 1 OTHOCHUTENIBHBIXIIOIPEIIHOCTEH U3MEepeHUN
Wznydenne u mornomeHne (GOTOHOBIPHU NEPEXOAE aToMa C OJHOTO YPOBHS 3HEPIHH Ha %)IHSH%CKHXBWHHHH' T
npyroi. Bugsl cnektpoB. CrieKTp ypoBHEN SHepruuaTomMa BoJopoia. 3YHCHHC MOJICIIH aTOMA. 1 OMCOHa,
BosHoBbIe cBoMicTBa yacTull. BomHbiae bpoitna. KopmyckynsapHo- BOTHOBOH Tyanusm. ggazeTap HOM MOICITH aTOMa, MOJEHATOMA
CIIOHTaHHOE U BBIHYKJICHHOCH3ITyUCHHE. U pa. o
TexHuyeckue yCTpOHCTBA U IPAKTUYECKOE IPUMEHEHHUE: CICKTPAIbHBIM  aHAJIU3 3YHCHHe ngmp & YPOBHEH SHEPriHaToMa
(cekTpocKoI), Ja3ep, KBAHTOBBIM KOMIBIOTEP ZZ;SE :;:'H y;’([g;;}[g;gi ESEZTOOB
HpaKTI/IquKI/Ie 3aHaTus: Pelienue 3ala4 Ha TCMY: ((CTpOGHI/Ie aToMa» 2 IPUMEHEHHS CIIEKTPOCKOIIA, JIa3epa,
KBaHTOBOTOKOMIIBIOTEPA.
Pemrenne kauecTBEHHBIX 3a/1a4 C ONOPOH Ha
H3y4YeHHBIE 3aKOHBI,3aKOHOMEPHOCTH U
¢dusnyeckue spiaeHus o reme «CTpoeHue
aToMay. PacriozHaBaHHe HU3NIECKUX
SIBICHUHB y4EOHBIX OIBITaX: BOSHUKHOBEHHE
JUHEWYaTOro CIEKTpa U3TyUCHHUS.
AHanu3 KBaHTOBBIX NIPOLECCOB U
SIBICHUH C MCIOJIb30BaHHEMIIOCTYnaToB bopa
Tema 8.3 ATOMHOE SIAPO 4 N3ydenne 3KCIEPUMEHTOB, JOKa3bIBAIOLINX
2 CJI0’KHOCTb CTPOEHHSIaTOMHOTO s/pa.

ConepkaHue JEKINU

OKCIIepUMEHTBI, IOKa3BIBAIOIINECIOKHOCTh CTPOCHUS SIpa.

OtkpeiTHe  paanoaktuBHOCTH. OmnbITel  Pesepdopna 1o onpeneneHHio  cocTasa
paaroakTuBHOro wu3imydeHus. CpolictBa anbda-, Oera-, ramma-usnydeHus. BrmsHue
PafuOaKTUBHOCTY Ha )KUBbIE OPTraHU3MBI.

OtkpsITHE NTPOTOHA U HelTpoHa. HykimonHas Monens sapa ['eiizenoepra-lBaneHko.

3apsan aapa. MaccoBoe yucio siapa.M3oTomnsl.

Anpda-pacnan. DIeKTPOHHBIA M TO3UTPOHHBIA Oera-pacman. ['amma- m3mydeHue. 3akoH
pannoaKTHBHOTOpachaza.

OHeprusi CBSA3U HYKIIOHOB B SI/IPE.

SnepHble CUITBIL.

JledekT Macchl spa.

HccrnenoBanue TpeKoB 4YacTHIL (IT0 TOTOBBIM
¢dororpadusam). U3ydeHuwe sIEpHBIX CHII,
SIEPHBIX PEAaKIUHd CHHTE3a W pacrmaja,
TEPMOSIZIEPHOTO CHHTE3a.

N3yuenue HYKJIOHHOM MO sapa
I'eitzenbepra-lBaneHko.

OOBsICHEHHE YCTpOHCTBA M TPUMEHEHUS
JI03UMeTpa, Kamepbl BuibcoHa, siIepHOTO
peakTopa, aTOMHON OOMOBI.




SnepHble peakuyu. JleeHue U CUHTES SLAEP.

Snepusiit peakrop. TepmosinepHsliicunTes. [Ipo6GieMbl 1 NepCIEKTUBBISICPHON IHEPTETHKU.
DKOJIOTHYIECKUE ACTIEKTHI SIEPHONIHEPT € THKH.

OnemeHTapHBIE YacTUIBI. OTKPHITHE O3UTPOHA.

Mertoab! HAOMIOACHNS ¥ PETHCTPANH 3JIEMEHTapHBIX TaCTHII.

®dyHaMeHTaIbHbIC B3auMoeicTBu. EquHCTBO prsmueckolt kKapTuHBI Mupa. TexHImdecKue
YCTPOWCTBA U MPAKTUYECKOE IPUMEHEHHE: TO3UMETP, kKamepa BunbcoHa, siaepHblil peakTop,
aToMHas boMba

[IpakTrueckue 3ansatus: Pemenue 3aga4 Ha TeMy: « ATOMHOE SIJIPO».

Koumponvnas paboma N5 no pasoeny: «Keanmosas guzuxay.

Pemenne 3amau ¢ omopoil Ha NOJyYCHHbBIE
3HaHMS, B T.4. O 3apsJi€H MaccoBOM YHCIIE
sapa.

PacniosHaBanme (¢u3nMUecKux ~— SBICHUH B
Y4eOHBIX ONBITaX M B OKPY’)KaroOWIEH >KU3HHU:
€CTECTBEHHas " HCKYCCTBEHHAsI
PaIroaKTUBHOCTb.

OnmncaHne KBaHTOBBIX SIBICHUH U MIPOLIECCOB
C HCIIOJIB30BAHHUCM (1)I/I3I/I‘I€CKI/IX BCIIMYHMH:
MepuoJl  MOoJypacnaja, SHEprus  CBSA3U
ATOMHBIXSZIEP, Ae(EeKT Macchl sapa.

AHanu3  TpoleccoB M SBIEHHH ¢
HCTIONB30BaHUEM 3aKOHOB U IOCTYJIATOB:
3aKOH COXPaHEHHMs JEKTPHIECCKOTO 3apsja,
3aKOH COXPaHEHHs  MAacCOBOIO  YHCIA,
noctynatel bopa, 3akoH pagHOaKTHBHOTO
pacmana.

VYuactue B paboTe  Kpyrjioro croia
«DyHnaMeHTaIbHbIC B3aUMO/ICHCTBUSL.
EnuncTBO QU3NYeCKOil KapTHHBI MUPay.
Hcnonp3oBanue MH)OPMAIMOHHBIX
TEXHOJIOTUH [l IOUCKA, CTPYKTYPUPOBaHUS,
HHTEPIPETALINT 31 MPEICTaBICHAS
nH(opManuK pHU IOArOTOBKE COOOLIEHHH O
NPUMEHEHNH 3aKOHOB KBaHTOBOW (U3HKH B
TEXHHUKE U TEXHOJIOTHUSIX, SKOJIOTHIECKUX
ACIIEKTaXx SACPHON SHEPTeTHKH

Pazgen 9. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

Tema 9.1

DJieMeHThl ACTPOHOMMH U ACTPOPU3NKH

(e

CojaeprxaHue JEeKIU

Oranbl pa3BUTHS acTpoHOMUH. [IpHUKIIaTHOE 1 MUPOBO33PEHUYECKOC3HAUCHIE aCTPOHOMUM.
Bun 38é31H0T0 Heba. Co3Be3ausl,ipKue 3BE3bI, TUIAHETHI, UX BUIUMOE IBUKECHUE.
ConHeuHas cucreMa.

Connrne. ConHeyHast akTHBHOCTb. VicTounuk sHepruun CoHITA U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. /[narpamMmma «CHEeKTpaIbHBIN KJIACC — CBETUMOCTDY.
3BE3bI TVIABHOM MMOCIEN0BATEIFHOCTH. 3aBUCUMOCTD

«Macca — CBETIMOCTbY ISl 3BE3 TVIABHON ITOCIICIOBATEIIFHOCTH.

BayTpeHHee cTpoeHue 3BE3A.

[ToaroroBka cooOmeHn 00 ITanax pa3BUTHS
aCTpOHOMI/II/I, 0 HpI/IKJ'Ia]lHOM nu
MHPOBO33PEHUECKOM 3HAUEHUU aCTPOHOMUH,
0 MeToaax HOquCHI/Iﬂ Hay‘IHBIX
aCTpOHOMI/I‘-IeCKI/IX 3HaHHﬁ, OTKpBITI/ISIX B
COBPEMEHHOM aCTPOHOMMUH.

N3yyeHne COBpEMEHHBIX NPEACTABICHUN O
MpoucxoxaeHuu u sBoiounn ConHua
3BE3 .




CoBpeMeHHbIE MPEICTABICHUS O MPOUCXOXAeHHH M 3Bomonnu ConHua U 3BE37. DTambl
JKU3HU3BEZ .

Muineunsiii [lyTs — Hama ["anakTuka.

[Tonoxenue n nmxkenne Conanas ["anmakTruke. THIIBI raJlakTHK.

PapnoranakTuky 1 KBazapsl.

YépHble OBIPHI B AOpax rajJakTHK.

Bcenennas. Pacumpenue

Bcenennoii. 3akon Xab06:ma. Pazoeranne ramaktuk. Teopus bomsimoro B3psiBa. PennkroBoe
U3JTy4eHHe.

MacitabHast CTPyKTypa

Bcenennoii. Meraranakrika. Hepeménnsie mpo0ieMbl aCTpOHOMUH

W3ydeHne THIOB ralakTuK, paguoralakTHK U
KBazapoB. V3yueHue nBWKEHHS HEOECHBIX
TCH, DOBOMIONMHM 3BE3N W BceaeHHOMH,
MPOLIECCOB, MPOHMCXOAAMNX B 3BE3OAX, B
3BE3NHBIX CUCTEMAaX, B MEKTaJaKTHYECKON
cpene, MacIITabHOM CTPYKTYphl BceerxeHHOM.
OObsicHeHHe pacmmpeHuss BcemeHHOH Ha
OCHOBE 3aKoHa Xa00ia.

ITonrotoBka K OOCYXAEHUIO HEPELICHHBIX
npobiiem ACTPOHOMMHU. IIpoBenenue
HaOMIOZICHUI HEBOOPY)KEHHBIM TJIa30M  C

[IpakTuueckue 3ansaTus: Pemenue 3a1a4 Ha TeMy: «QIEMEHTbI aCTPOHOMUU 2 HCIIOJIE30BaHNEM KOMITBIOTEPHBIX
1 acTpOGH3UKI» MPUIOKECHUN AJIS ONpeneNieHUs] MOJI0XKEeHUS
X - 7 HEOCCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
Jlaboparopusie 3ausaTus: «M3yueHue 3BE31HOTO HEOaY. OCHOBHEIE CO3BE37s CEBEPHOTO TONYIApUS
1 IpKHE 3BE3MBI.
[IpoBenenue HabOmroneHUH B TenecKomJIyHBI,
mia”er, Mueunoro Ilytu.
VYuactue B JIMCKYCCHHM O HEpPEIICHHBIX
IpobJeMax aCTpOHOMHH
Pa3nen 10. O6o6maroiniee noBTOpeHue 2 Yuactne B MMCKYCCHH O pOIH (GU3HKHA U
Tema 10.1 006061aIoLIIee IOBTOPEHHE 2 aCTpOHOMHMHM B pa3IM4HBIX  cdepax
ConepKaHNE 116 i JIESITETIHHOCTH YeJIOBEKa.
ACPKAHUC JICKIINU I 9
0JI'OTOBKA coo01meHni 0 MecTe
O060011eHNe ¥ CHCTEeMAaTH3AIMSICOACP)KaHuUs pa3iesioB Kypea «MexaHuka», « MoJeKysipHas dusnueckoil  KapTMHBI MHpa B PAdY
¢u3rka M TepMOJMHAMHKA», «JeKTpoauHaMuka», «Konebanus u BomHBD, «OCHOBBI COBPEMEHHBIX [Pe/ICTABIIECHHUIT
CHENNATbHOUTEOPHH OTHOCHTENBHOCTHY, «KBaHTOBas prsukay, « DIEeMEHTHIACTPOHOMIH U o npupoye.
acTpOPUIUKI». . . . . Berinonaenme y4eOHBIX 3a/IaHui,
Posnb (pM3MKH M aCTPOHOMUH B IKOHOMHYECKOH, TEXHOJIOTMYECKOM,COLIMANBEHON 1 STHYECKOH J€MOHCTPUDYIOIIUX ~ OCBOEHHE ~OCHOBHBIX
C(l)epaxvz[emenbﬁocm 4eNoBeKa, pOllb U MECTO ¢bm3uKH u ACTPOHOMUH B COBPEMEHHOH NOHATHH, (U3HYECKAX BEIMYHH M 3aKOHOB
HAy'HOH KapTHHE MUpa, 3HACHUE ONHCaTebHOT, CI/ICTeMaTI/I3I/IpyIOIIIeI/I,06”I>$£CHI/IT€J'IBHOI/I u Kypea Qpusuxkul0-11 kaccos
NPOTHOCTUYECKOH (QYHKIMHA (u3nueckol TeopuH, poib (QHU3NYECKOW TEopuu B
(hopmupoBaHUH TIPECTABICHUNH 0 GU3NIECKON KapTHHE MUPA, MECTO(DHU3NUECKONH KapTHHBI
MHpa B 001IIeM PsiLy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHHUH O IPUPOIE
I/IHIlI/IBI/II[yaJ'IBHEJﬁ MMPOCKT: BHUABI HNCTOYHUKOB I/IH(I)OpMaI_II/II/I, IpaBHjia 24
odopMIIeHHS TPOEKTA, 3alIUTa HHANBUIAYATLHOTO TPOCKTA.
12
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IIpumepHble TeMbl HHAMBUAYAJIbHOI0 POEKTA:

1.
2.

o1

8.
9

10.
11.
12.

13.
14.

15.
16.
17.
18.
19.

20.

21.

I'enepanus anekTpudecTBa NOCPEACTBOM 3BYKOBBIX BOJIH U €70 UCITOJIB30BAHUE
AHanu3 ypoBHS IIIyMOBOTO 3arpsi3HeHUs yueOHbIX kKopiycoB 1,2,6,7 BI'TY Ha
20-neTust OKTSIOpS. M METO/BI €T0 YCTPAHEHUS

AHanu3 cBeToBOro 3arpssHeHus oouiexxutnii BI'TY u ciocoOs1 ero
YCTpaHEHHUS

TexHuueckue cpeacTsa sl NPEeJOTBPALLEHNS OBITOBBIX aBapHii 10 BUHE
JOMAITHUX TUTOMIIEB

Cucrema «be3onacHbIi JOM» ISl AKUJIbS C MAIICHBKUMU JIEThbMU
Hcnonp30BaHre COTHEYHON S3HEPTUN JIJIS1 IPUTOTOBJICHUS MUILN: COTHEYHAS
neyb

[Tpunoxxenue «OnacHbIi coceny» 1S o0ecreueHus: 0e30MacHOCTU
MHOTI'OKBAPTUPHOI'O I0Ma

[Ipunoxenune «OHIANH PEUTUHT IPENOAABATEIIEH TJIA3aMH CTYICHTOB)
[Ipunoxenune «OHIANH PEUTUHT CTYAECHTOB IJIa3aMU IIPENOAABATEIICH
Cumynsanus «JIBr>keHue Tena B MoJI€ TSHKECTH 3EMITUA C YUYETOM
CONPOTHBJIEHUS BO3LyXa»

Cumynsuus «aTepdepenurs v nudpakius 3ByKOBBIX BOJIH

Cumynsinust: «MI3MeHeHne COCTOSIHHS MACATBHOTO ra3a B U30IpoIeccax»
Cumynsuus: «M300paxkeHne B cOOMpAronIeil JInH3e

OnTuManbHas cxema padoTsl CBETO(MOPOB 7Sl PEIOTBPAIICHHS IIPOOOK B T.
Boponex

[Tpunoxenue «Kypc aeiictBuii npu BO3HUKHOBEHUH HUC»

Hcnonp30BaHne SQHEPruy CONHIIA: IIJIABJICHUE METAJUIOB U HHBIX MaTEpUaJIOB
Cumynsauus: «J[BrkeHue Tena o HaKJIOHHOM TIJIOCKOCTHY

[Ipunoxenue: «Kypc HauanbHON BOEHHOW MOATOTOBKI

CucremMa aBTOMaTHYECKOTO KOHTPOJIS KIIMMaTa B XyA0KECTBEHHON
MAaCTEpPCKOM

Hcnonb3oBaHre SHEPTUU COJIHIIA: YCKOPEHUE/3aMeIJIEHUE PocTa
KPHUCTAJUIMYECKUX CTPYKTYP

Tema, npegnaraemasi CTyZJEHTOM.



4 YCJIOBUS PEAJIM3AIIMM YYEBHOI'O ITPEJIMETA
YII1.06 ®u3zuka
4.1 TpeOoBaHusl K MATEPHAJIBHO-TEXHUYECKOMY O0ecneyeH U0

Peanuzanus yue6Horo mnpenmera duszmka TtpeOyer Haluyusi y4eOHOTO
KaOuHera.

YyebHas ayautopus Uil TPOBEJEHUS 3aHATUNA JIGKIIMOHHOTO THIIA,
MPAKTUYECKOTrO THUIMA, TPYIIOBBIX U MHAMBUAYAJbHBIX KOHCYJIbTALUMA, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUYHOM aTTeCTAIINH.

[TomemieHust A1 CaMOCTOSITENIBHOM pabOThl 00YyYarOMMXCsl JOJKHBI OBIThH
OCHAIICHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO TOJKIIOYCHHS K
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHON CeTH M OOeCIedYeHrneM JocTyna B
ANIEKTPOHHYIO  MH(POPMAIIMOHHO-00pa30BaTEeIbHYI0 Cpedy  00pa3oBaTesbHOU
OpraHU3aIHH.

O6opynoBaHue yueOHOTO KaOMHETa:

Kowmrekt yueOHoM mebenu:

— pabouee MECTO IpernoaaBarens (CTo, CTyN);

— paboumne MecTta o0ydarommxcs (CToJbI, CTybs) Ha 30 yenoBek

TexHuyeckue cpeacTBa 00yUeHUS:

— TIPOEKTOP;

— DJKpaH;

— HOYTOYK.

4.2. TlepeyeHb HOPMATHUBHBIX NPABOBBIX JOKYMEHTOB, OCHOBHOIM M
JAOMOJIHUTEIbHON Y4eOHOM JTuTepaTypbl, HEO0X0AMMOM /151 0CBOCHUA
yueOHoro npeamera YII.06 ®@uszuka

HOpMaTHBHLIe NMpaBoOBbIC JTOKYMECHTDI:

- OepepanpHblii 3ak0H OT 29.12.2012 Ne 273-®3 "OO6 oOpa3zoBaHuu B
Poccuiickoit @enepanuu';

- ®I'OC CIIO no cnemuanbHocTH 15.02.14 OcHanieHue cpeacTBamMu
aBTOMATU3AIMA TEXHOJIOTMUYECKUX MPOIECCOB M TPOU3BOJACTB (IO OTPACTSM),
yTBEPKJICHHOTO TTpuka3zoM MunoOpHayku Poccun ot 09.12.20161. Nel1582;

- IIpuxaz MunoOpnayku Poccuu ot 17.05.2012 Ne 413 "OG yTBepkIeHUU
dbenepaapHOro rocy1apCTBEHHOTO 00Pa30BaTEILHOIO CTaHAApTa CPEIHETO OOIIEro
oOpazoBaHus";

- [Ipuka3 Munnpocsemennst Poccun ot 18.05.2023 Ne 371 "O6 yTBepkaeHUU
benepanpHO 00pa3oBaTEIBLHON MPOTPAMMBI CPETHETO 00IIero oOpa3oBaHus'";

- [Ipuka3 Munnpocsemenns: Poccun ot 24.08.2022 Ne 762 "O6 yTBep>KaeHUU
[Topsinka opraHu3alu W OCYIIECTBIECHUS OOpa30BaTEIbHON EATETLHOCTH IIO0
o0pa3oBaTeIbHBIM MPOTPAMMaM CPETHETO MPOQPECCHOHATBEHOTO 00pa3oBaHus'";

- Ilucemo Munnpocsemenuss Poccun ot 01.03.2023 Ne 05-592 "O
HalpaBJICHUM pekoMeHaanuil" (BMecte ¢ "PexkoMeHmanusMu Mo peanu3aiuu


https://login.consultant.ru/link/?req=doc&base=RZB&n=451871&dst=768
https://login.consultant.ru/link/?req=doc&base=RZB&n=426546&dst=4
https://login.consultant.ru/link/?req=doc&base=RZB&n=436600&dst=100022

cpenHero o6Omiero oOpa3oBaHUs B Ipeaenax OCBOGHHS 00pa30oBaTelbHOM
POrpaMMBbI cpeaHero mpodeccruonansHoTro 00pazoBanus");

- Ilpuka3 Munnpocsenienust Poccun ot 01.02.2024 Ne62 "O BHeceHHH
W3MEHEHHM B HEKOTOpbIE IpHKa3bl MuHucrepcrBa mnpocsemenus Poccuiickon
denepanmu, kacarommecs GpenepanbHbIX 00pa30BaTENbHBIX IPOTPAMM OCHOBHOTO
o01mrero o0pazoBaHms U CpeAHETo o01Iero oopazoBanus";

- IIpuka3 Munnpocsemenus Poccun ot 21.02.2024 Nell9 "O BHeceHun
n3MeHeHnd B npwioxkeHus N 1 u N 2 k npuxkazy MuHHCTEpCTBa MPOCBEIICHUS
Poccuiickoit @enepanuun ot 21 centsiops 2022 r. N 858 "OO6 yTBepxkaeHUU
dbenepaibHOrO TEpeuHsl Y4YEOHHMKOB, JOMYIICHHBIX K MCIOJIB30BAHUIO TIPH
peanu3alid HMEIOIIMX TOCYJAapCTBEHHYIO aKKpEeAUTalui0 00pa30BaTeIbHbIX
OporpaMM HayajbHOTO OOILIEro, OCHOBHOIO OOWLIEro, CpemaHero OOIIEeTo
oOpa3oBaHUs OpraHu3aLUsIMH, OCYLIECTBJISAIOIUMU o0pa3oBaTeNIbHYIO
JeATEIbHOCTh U YCTAHOBJIEHUS IIPEIETbHOT0 CPOKA UCIOIb30BAHMS UCKIOUYEHHBIX
y4eOHUKOB'".

OcHoBHas JuTepaTypa:

1. Msaxumes, I'. 5. ®usuka: 10 kmacc: 6a30BbIM U yriIyOJEHHBIN YPOBHHU:
yueonuk / I'. 1. Mskumies, b. b. byxosues, H. H. Cotckuii; non penakuueid H. A.
[TapdenteeBoii. — 10-e¢ u3a. — Mocksa: [Ipocsemenne, 2023. — 433 ¢. — ISBN
978-5-09-103619-0. — TekcT: 2eKTpOHHBIN // DIEKTPOHHBIN pecypc 1udpoBoi
obpazoBarensbHoit  cpensl  CIIO  PROFoOpaszoanme: [caiit]. — URL:
https://profspo.ru/books/132340.

2. Msixumes, I'. SI. ®usuka: 11 kmacc: 6a30BbIA U yIIIyOJEHHBIH YPOBHHU:
yueOnuk / I'. SI. Mskumies, b. b. Byxosues, B. M. Uapyrun; nox penaxiueit H. A.
[TapdenTtheBoii. — 11-e uzn. — Mocksa: [Ipocsemenne, 2023. — 440 ¢. — ISBN
978-5-09-103620-6. — Tekct: 37€KTPOHHBIN // DIEKTPOHHBIN pecypc HUPpPOBOI
obOpazoBatenbHoit  cpensl  CIIO  PROFoOpaszomanue: [caiit]. — URL:
https://profspo.ru/books/132346.

JlonmosiHUTEILHAA JUTEpaTypAa:

1. Bacunves, A. A. ®usuka. ba3oBslil ypoBeHb: 10—11 kmacchl: yueOHUK 1151
CpEIHETO o011ero oOpazoBaHus / A. A. Bacunnbes, B. E. ®enopos,
JI. JI. XpamoB. — 2-¢ wu3na., uchp. u jom. — Mocksa: WznmarenscTBo FOpaiit,
2023. — 211 c. — (O6meobpazoBarenbHblii 1uki). — ISBN 978-5-534-16086-4.
— Texct: anextponnsit // OOpazoBarenpHas tiaTdopma Opaitt [caiit]. —
URL:

2. OusnKa: METOIUYECKHE YKa3aHUsl K BBHITIOJHEHUIO JTA0OPaTOPHBIX paboT
st cryaeatoB  CIIO  Bcex wHampasnenuin / ®I'BOY BO «Boponexckuii
rOCYJapCTBEHHBIM TEXHUYECKUU YHUBEpcUTeT»; cocT.. B. H. [lepenko, E. B.
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4.3. TlepeyeHb mporpaMMHOro odecnevyenus, npogeccHOHAIbHBIX 0a3
JAHHBIX, TH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM PeCypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAIUOHHOI ceTH « UHTEepHeT», HE0OX0TUMBIX
1JIs ocBOeHUs yueOHoro npeamera YII.06 @usuka
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2. CIIC KoucynsrauT  bromxkernsie  opranuzanuu:  Bepcus  Ilpod
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3. Adobe Acrobat Reader

4. Office Professional Plus 2013 Single MVL A Each Academic;

5. 7zip
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7. Moodle
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4.4. Ocobennoctu peanuzanuu yueOHoro npeamera YI1.06 ®usuka ais
00y4YaIOIIUXCS U3 YUCJIA HHBAJTHU/IOB M JIMI C OTPAHUYCHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS

Ilpu obyuenuu Jauy ¢ OCPAHUUEHHBIMU BOZMOICHOCMAMU 300P0BbS,
npeoycmampueaemcs UHOUBUOYANbHbIU epAPuK 0OyUeHuUs.

Hnsanuovl u auya ¢ 02panutdeHHbIMU B03MOICHOCIAMU 300P08bsL 0DecneueHbl
neuamubiMu U INeKMPOHHLIMU 00PA308aMENbHLIMU  pecypcamu 6 gopmax,
a0anmupoBanHHbIX K 02PAHUYEHUAM UX 300POBbSI.

Hna ocywecmenenus npoyedyp meKyujeco KOHMPOAA YCHe8AeMOCmU U
APOMEINCYMOYHOU ammecmayuu 006y4arowuxcs, co30aromcsi @oHovl OYeHOYHbIX
cpedcms,  adanmupo8anHvle Ol UHBANUO08 U JUY C  O0SPAHUYEHHbIMU
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BO3MOJNCHOCIAMU  300P06bSL U NO3BOJAOWUE OYEHUMb OOCMUIICeHUEe UMU
3aNJIAHUPOBAHHLIX 8 OCHOBHOU 00pPA308AMENLHOU  NPOSPAMME  Pe3Vbmamos
00yUeHUsT U YPOBeHb CHOPMUPOBAHHOCIIU BCeX KOMNEeMeHYUll, 3as61eHHbIX 8
00pazosamenvHoOU npocpamme.



5 KOHTPOJIb U OIIEHKA JOCTUXXEHWM PE3YJBTATOB
OCBOEHUSA YYEBHOI'O IPE/IMETA YII1.06 ®u3nka

JIOCTI)KEHHE JMYHOCTHBIX PE3yJbTaTOB OIICHWBACTCS HAa KAayeCTBEHHOM YypoBHe (0e3
otMeTkn). CHOpMUPOBAHHOCTD PEIMETHBIX, METANPEAMETHBIX, JIMYHOCTHBIX YMEHUM M 3HaHUN
OlLIEHUBAeTCs B Oaiiax IpenojaBaTeiieM B MPOIECCe BBHIIIOIHEHUS OCHOBHBIX BHIOB Y4eOHOH
JESATEIIbHOCTH 00YyYaroIuXcsi, TECTUPOBAHUS, BBITOIHEHUSI O00YUYaIOUIMMUCS CaMOCTOSTEIbHON
paboThl, IO pe3yibTaTaM TEKYILEro KOHTPOJISI U IPOMEXKYTOYHON aTTeCTal|H.

OneHka pe3yabTaToB

Pe3ynbTars! 00y4eHus
Y Y (opmbl 1 MeTOIBI)

JINYHOCTHBIE PE3VYJIbTATHI TECTUPOBAHUE 10 TEME
1) rpa:knaHCKOrO0 BOCIIUTAHUSA YCTHBI 0TIpOC
c(OpMHUPOBAHHOCTh IPaKIaHCKOU nosurmy | KOHTPOIbHAs paboTa

oOyJaromerocsi Kak aKTHBHOI'O U OTBETCTBEHHOTO uieHa | 9K3aMCH
poccuiicKoro o0IIecTBa;

OPUHITHE  TPAJUIUOHHBIX  OOIIEYETOBEYECKUX
TYMaHUCTHYECKUX MJIEMOKPATUUECKHUX IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYK) JI€ATEIbHOCTh B
WHTEpecax TPaKIAHCKOTO O0OInecTBa, Yy4YacTBOBaTh B
camMoympaBlieHUH B 00pa3oBaTeIbHON OpraHU3alNH;

yMEHHE  B3aMMOJIEHCTBOBATH C  COIMAJIBHBIMHU
WHCTUTYTaMH B COOTBETCTBUM C HX (PYHKUUSIMH U
Ha3HAYCHHEM;

TOTOBHOCTb K TyMaHUTAPHOW U BOJOHTEPCKOU
NEeSATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHHUSA:

c(hOPMUPOBAHHOCTh ~ POCCHUUCKOM  TpaXKJaHCKOU
WJIEHTUYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHWE K  TOCYJapCTBEHHBIM
CHUMBOJIaM, JOCTHKEHHUSM DPOCCHICKUX Y4€HBIX B 00JacTu
(U3HUKHN U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

CIOCOOHOCTh OIICHUBATh CUTYyaIlMI0 U TMPUHUMATh
OCO3HAHHBbIE pElICHMs, OPHUEHTHPYSACh Ha MOPAIBHO-
HPaBCTBEHHBIC HOPMBI M I1IEHHOCTH, B TOM 4YHCIE B
JEeSATEIbHOCTH YUYEHOTO;

OCO3HAaHWE JIMYHOTO BKJaJa B  TOCTPOCHHE
yCTORYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOUas
ACTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (HUINUIECKOM
HayKe;

5) TpyaoBOro BOCHIUTAHUSA:

UHTEpEC K pa3iuyHbiM cdepam mpodeccrnoHalbHON
NEeSTeIbHOCTH, B TOM 4YHCJE CBS3aHHBIM C (U3UKOW U
TEXHUKOW, YMEHHUE COBEPIIaTh OCO3HAHHBIN BEIOOp OyayIIeit
npoeCCUu W PEaTM30BbIBATh COOCTBEHHBIC >KM3HEHHBIE
TIJIaHBI,




TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO U
camoo0pa3oBaHHIO B 007acTH (PU3UKUHA MPOTKEHUU BCEi
KU3HH;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh  JKOJOTHYECKOW  KYJBTYPHI,
0CO3HaHUE I100ATLHOT0 XapaKTePadKOJIOrHUECKHUX MPOoOIIeM;

IUIAHUPOBAHUE U  OCYLICCTBICHUE JEHCTBUA B
OKpPY’KaloIlled cpelle Ha OCHOBE3HAHUs LIeJIed YCTOMYMBOIO
Pa3BUTHS YEIOBEUECTBA,

Pacmimpenue onbiTa AEATENIBHOCTU 3KOJIOTMYECKOU
HaIlpaBJIEHHOCTM HAa OCHOBE MMEIOIIMXCA 3HAHMM 10
busuke;

7) HUEHHOCTH HAYYHOI'0 MIO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33pPEHUS],
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHS
¢busnueckoil HayKH;

OCO3HAHUE IICHHOCTH HAy4YHOW JESATEIHHOCTH,
TOTOBHOCTh B MPOIECCE M3Y4YCHHsS] (PU3UKU OCYIIECTBIISITH
MPOEKTHYKD M HCCIIEOBATEIbCKYI0  JEATEIbHOCTh
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3VJIbTATDI

OBJ'Ia,I[eHI/Ie YHHUBCPCAJIbHBIMHU IIO3HABATCIIbHBIMU

NEUCTBUSIMU:

Ba3oBble Jiornueckue 1ecTBU:

CaMOCTOSITEIIBHO (dhopMynupoBarthb u
aKTyaJIM3UpOBaTh npobiemy, paccmarpuBaTh €€
BCECTOPOHHE;

OIIPEAETIATH LIEIH JEATEIBHOCTH, 331aBaTh IapaMeTPbl
U KPUTEPUH UX JOCTHKEHUS;BBISIBIISITH 3aKOHOMEPHOCTH U
MPOTHUBOPEYUS B pACCMATPUBAEMBIX (DU3MUECKUX SIBICHUSIX;

pa3pabatbIBaTh IJIaH peUIeHHs] TPOOIEMbI C yUETOM
aHaJI3a MMEIOUIMXCS MAaTEPUANIBHBIX M HEMaTepUaIbHBIX
pecypcos;

BHOCUTb KOPPEKTHUBBI B JAEATEIBLHOCTH, OLIEHUBATh
COOTBETCTBHE  PE3yJbTAaTOB LEISIM, OLEHUBAaTh PUCKH
MIOCJIEACTBUI 1€ATENbHOCTH;

KOOPJMHHUPOBATh U BBINOJIHATH PabOTy B YCIIOBUSAX
pealIbHOTO, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBAaTh KPEAaTHMBHOE MBIIUIEHUE IPU PELICHUU
KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBarebCcKue 1eicTBUA:

Bianete Hay4HOW TEpMHHOJOTHEH, KIFOUEBBIMU
MOHATUSMH U METOIaMU(PU3NUECKON HAYKH;

BIIAJICTh HABBIKAMHU Y4YEOHO-UCCIIEOBATEIILCKON H
IIPOEKTHOM  JIEATENBHOCTH B obacTu ¢buzuku,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
MOUCKY METOJIOB PeLICHHS 3a71au (PU3NIECKOTO COJICPIKAHUS,
IIPUMEHEHHIO Pa3IMYHBIX METOAOBIIO3HAHUS;

BJIAJ€Th BUJAMH JEATEIBHOCTH IO TOJYYEHHUIO
HOBOT'O 3HAHUS, €r0 HMHTEpHpPETAlMM, NMPeoOpa3oBaHUIO U

TECTUPOBAHUE 110 TEME
YCTHBIN OIIPOC
KOHTpOJIbHas paboTa
JK3aMeH




NPUMEHEHUIO B PA3UYHBIX YYEOHBIX CHUTYyalHUsiX,B TOM
qucIIe IPU CO3/1aHUM YUYE€OHBIX IPOEKTOB B 001aCTH (PU3UKHY;
BBIBJISITH  [IPUYMHHO-CIIEACTBEHHBIE  CBSI3U U
aKTyaJIM3MpOBaTh 3a/1auy, BbIIBUIATBIUIIOTE3Y €€ pellieHus,
HaXOQUTb  apryMeHTbl JUId  JIOKa3aTelIbCTBA  CBOMUX
YTBEp:KJICHHH,3aJaBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

AQHAJIM3UPOBATH I1OJTYYEHHBIE B XO€ PELLECHUS 3a/1a4U
pe3yabTaThl, KPUTHUECKH OLIEHUBAaTh HMX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHbIE 3a/1a4M B
00pa3oBaTeNbHON IEATEILHOCTH, B TOM YUCIIE IPU U3YUCHUU
busuky;

JaBaTh OLICHKY HOBBIM CHUTYallUsM, OLIEHUBATh
PUOOPETEHHBIN OIIBIT;

yMETh  TEPEHOCHTh 3HaHWs 10  (U3UKEe B
IIPAKTUYECKYIO 00J1aCTh )KU3HEESITEIbHOCTH;

YyMETb  MHTETPUPOBaTh  3HAHHUA M3  pa3HBIX
MPEIMETHBIX 00JIacTel; BBIBUTaTh HOBBIE UJIEH, IPEJIaraTh
OpPUTMHAJIBHBIE MOAXO/bl U PEIEHHs;CTaBUTh IPOOIeMbl U
3aJ1a4u, JOIYCKAIOLIUE aJIbTePHATUBHBIEC PELLICHUS.

PatGora c undgopmanueii:

BJIQJIETh  HABbIKAMU  IOJy4YeHUS  HMHPOpMaLUU
(U3MYECKOTro COoAEp)KaHUsI U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIILHO OCYLIECTBIISATh HIOUCK, aHaJIn3,
cUCTeMaTH3allul0 ¥ HMHTEepHpeTanulo  UHPOpMaLUu
Pa3IMYHbBIX BUJIOB U (OPM MPEACTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(POPMALINY;

UCIIONIb30BaTh  CpeACTBAa  MH(MOPMALMOHHBIX U
KOMMYHHMKAIIUOHHBIX TEXHOJIOTUIB PEIIEHUH KOTHUTUBHBIX,
KOMMYHHMKaTUBHBIX UM  OpPraHM3allMOHHBIX  3adad C
coOmoiIeHMeM  TpeOOBaHUM  IPrOHOMMKH,  TEXHUKHU
0€30MMacCHOCTH, TUTUEHBI, PECypCcOcOepexKeH ], TPABOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30acHOCTH;

co3laBaTh TEKCThl (DU3MYECKOrO COJEpKaHUS B
pa3nuyHbIX (popMaTax ¢ y4éTOM Ha3HAYeHUs HHPOPMAIUN U
L[EJeBOM ayJAUTOpUU, BHIOMpas ONTHUMAIbHYIO (OopMy
IIPEJICTABICHNSI M BU3yaJIM3aLIUU.

OBnazieHne YHUBEPCATBHBIMA KOMMYHHKATHBHBIMU
y4eOHBIMU JEHCTBHUSIMHU:

OCYIIECTBIISATh OOIIEHNE HAa Yypokax (DM3UKH U BO
BHE-YPOYHON NEATEIbHOCTH; PACMO3HABATh MPEANOCHUIKH
KOH(MOIUKTHBIX  CUTyallMd M  CMSATYaTh  KOH(QIIUKTEHI;
Pa3BEPHYTO U JIOTMYHO H3J1araTb CBOKO TOYKY 3PEHUS C
HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

IMOHUMATh u HCITOIb30BaTh MPEUMYIIECTBA
KOMaH/IHOH 1 MHIUBUYaTbHON paOOThI;BBIONPATh TEMATUKY
U METOJIbl COBMECTHBIX JIEUCTBHA C Y4YETOM OOIIMX
HWHTEPECOB, U BO3MOXKHOCTEN KaXKJA0r0 YJE€HA KOJJIEKTUBA;

MPUHUMATh eI COBMECTHOW  JIESITEIbHOCTH,
OpraHu30BbIBATb U KOOPAMHMPOBATH JEUCTBHA IO €€
JIOCTHKEHHUIO: COCTABJISTh IUJIAH JEHCTBUH, pacHupeaessiTh




POIH C Y4ETOMMHEHHI YUYaCTHUKOB, 00CYKAaTh PE3yIbTaThl
COBMECTHOH paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXJOro
y4aCcTHUKA KOMaH bl B OOIIUI pe3yibTat Mo pa3paboTaHHbIM
KpUTEPUSIM;

IpeajiaraTh HOBBIE IPOEKTHI, OLEHHUBAThb HJAEH C
MIO3ULMM  HOBU3HBI, OPUIMHAJIBHOCTH, IPAKTHUYECKON
3HAYUMOCTH;

OCYLIECTBIISATh IIO3UTHUBHOE CTpaTeruyeckoe
MIOBEJICHUE B PA3JIMYHBIX CUTYaLUSIX, IPOSIBISATH TBOPUYECTBO
1 BooOpakeHHe, ObITh MHUITUATUBHBIM.

OBnajzieHue YHUBEPCATIbHBIMU PETYJISITUBHBIMU YY€OHBIMU
IEUCTBUSIMMU:

Camoopranusauus:

CaMOCTOSITENIbHO ~ OCYIIECTBIISATh  TO3HABATEIbHYIO
JeSTeTbHOCTh B 001aCTH (U3UKUH aCTPOHOMHH, BBISBIISTH
npoOyiieMbl, CTaBUTh M (QOpMyIHpOBaTh COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITENIbHO ~ COCTaBISTh  IUJIaH  PEUICHHS
pacu€THBIX W Ka4eCTBEHHBIX 3a/a4, IUIAH BBITOJHEHHUS
MPAKTUYECKOH paboThl C y4ETOM HUMEIOUINXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEIIOYTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH Y4eOHOro MpeaMeTa Ha OCHOBE
JIMYHBIX MIPEINOYTEHUH;

JIeJIaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBAThH €rO,
Opatb Ha ce0sl OTBETCTBEHHOCTh3a PEIICHUE;

OILICHUBATh TPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh ()OPMUPOBAHUIO M IPOSIBICHHIO
SPYAUIUN B 00JaCTH (PU3UKH, MOCTOSIHHO TOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHATbHBI HHTEJJIEKT:

JlaBaTh  OILIEHKY HOBBIM CUTyalUsiM, BHOCHUTb
KOPPEKTHBBl B JESTEIbHOCTh, OIICHUBATh COOTBETCTBHE
Pe3yJIbTaTOB LIETSM;

BJIa/IETh HaBBIKAMH MO3HABATENIbHOMN peduieKCHH Kak
OCO3HAHMSA COBEPIIAEMbIX JEHCTBUH M  MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMUIA;

UCTOJIb30BaTh MPUEMBI peQIIEeKCUU Ui  OLCHKH
CUTYyalllH, BHIOOpa BEPHOTOPEIICHHS,;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD
PEeIIeHHSI TT0 X CHUYKEHUIO; IPUHIMATh MOTHUBBI M apTyMEHTHI
JPYTUX NP aHAIN3€E PE3yJIbTaTOB JEATEIbHOCTH;IPUHUMATh
ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYTHX IIpH
aHaJIn3e pPe3yIbTaToB AeSTebHOCTU;IPU3HABATh CBOE MPaBO
Y TIPaBO APYTUX Ha OIMOKH.

B mpouecce noctuxeHUsI TMUHOCTHBIX PE3YJIbTaTOB
OCBOCHHS MPOrpamMMbl MO (PHU3UKE A YPOBHS CPEIHETO
o0mero o06pa3oBaHus y 00YyYarOUIUXCsl COBEPIICHCTBYETCS




SMOIIMOHAIBHBIN MHTEIJIEKT, MPEANOJIAr a0
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHHs, BKJIFOYAKOLIETO CIIOCOOHOCTh
IIOHUMAaTh CBOE OHMOLIMOHAILHOE COCTOSIHUE, BUJIETh
HalpaBJiEHUs Pa3BUTUS COOCTBEHHOM 3MOLIMOHAIBHOMN
ctepsl, OBIThYBEPEHHBIM B ce0e;

CaMOpEryJIMPOBaHus, BKJIKOYAIOIIETO CAMOKOHTPOJIb,
YMEHHE NPUHUMAaThb OTBETCTBEHHOCTh 32 CBOE IIOBEJICHHUE,
CIIOCOOHOCTh ~ aJanTHPOBATBCA K  OMOIMOHAIBHBIM
U3MEHEHUSM U TMPOSIBIATH THOKOCTh, OBITH OTKPBHITHIM

HOBOMY;
BHYTPEHHEH MOTHBALMY, BKIIOYAIOIIEH CTPEMIICHUE
K  JOCTHXKEHUIO  ILeIM U  YCHeXy,  OINTHMM3M,

MHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOAS U3 CBOUX
BO3MOXKHOCTEIH;

SMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh
OMOLMOHAIILHOE COCTOSIHUE APYIUX, YYHUTBIBATH €0 IIPH
OCYIIECTBIICHUU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHUIO H
CONEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIOYAarOIIMUX CHOCO6HOCTI)
BBICTpAaWBaTh OTHOMICHUSIC APYTUMU JFOJbMU, 3200TUTHCS,
MIPOSIBIISITh MHTEPEC U pa3pemaTh KOH(IUKTHIL.

[NPEAMETHBIE PE3VJIBTATHI

K xoHmy oOyuenus B 1 cemecTpe IpeIMETHbIE
pe3ynbTathl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)kaTh
Cc(OPMHUPOBAHHOCTh y O0YUAIOIUXCS YMEHUH:

JEMOHCTPUpPOBaTh Ha MpUMEpax poOidb H MECTO
¢u3ukn B HOpMUPOBAHMHCOBPEMEHHOM Hay4YHOH KapTHHBI
MHpa, B pa3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJIOTHUH, B
IIPAKTUYECKON JESATEIbHOCTHU JIOACH;

YUUTBIBaTh TPAHUIBl TNPUMEHEHHUS HU3YYEHHBIX
¢bu3nyeckux Mojeneil: MmarepuaabHas TOUKa, HHEpLUAIbHAS
cucteMa oTcuéTa, abCONIOTHO TBEPI0E TEJIO, UACATBHBIN T'a3,
MOJIETIM CTPOEHUs Ta30B, >KUJIKOCTEHM M TBEPIBIX Tell,
TOUYEYHBIN JIEKTPUUECKUH 3aps MPH pelieHNH (PU3NMIECKUX
3ajady;

pacrio3HaBaTh (hU3MUYECKHe sIBICHUS (TPOLIECCHI) U
OOBSACHATH UX Ha OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-
KMHETUYECKOM  TEOpHH CTPOEHMS  BEllecTBa U
ANEKTPOJAMHAMUKH: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpsIMOJIMHEIHOE JBIMJKEHHE, CBOOOJHOE TaJeHHe  Tell,
IBUKEHHE 110 OKPY)XHOCTH, WHEpIHs, B3aUMOJEHCTBUE
ten, Juddys3us, OpOyHOBCKOE JBI)KEHHE, CTPOEHUE
KHUAKOCTEH M TBEPABIX TeJ, MU3MEHEHHe oObEMa Tel IMpHU
HarpeBaHWu  (OXJIAXKAEHUH), TEIUIOBOE  pPaBHOBECHUE,
UCIapeHue, KOHJEHcCAlus, IUIaBJIeHHe, KpUCTaJIM3alus,
KHUIIEHHE, BIIAXXKHOCTh BO3/1yXa,IOBBIIIEHUE JABJICHUS Ta3a
IIPM €r0 HAarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXKIY
nmapaMeTpamMM  COCTOSIHHMS ~ Ta3a B M30Ipolieccax,
JNEKTPU3ALHN TN, B3aUMOJCHCTBHUE 3aps10B;

ONMCHIBATh MEXAHUYECKOE [BUKEHHUE, HCIOIb3Ys
¢u3nyecKue BEIMYMHBL: KOOPAMHATA, MyTh, NEPEMEIEHUE,

TECTUPOBAHUE 110 TEME
YCTHBIN OIIPOC
KOHTpOJbHas paboTa
9K3aMeEH




CKOpOCTh, YCKOpDEHHE, Macca Teja, CHiia, UMIYJbC Tena,
KHUHETUYecKass  DHeprusi,  MOTEHIHallbHas  JHEeprus,
MEXaHH4YecKas paboTa, MeXaHWYeCKass MOIIHOCTh;, IPH
OMMCAaHWUU TPABUIBHO TPAKTOBATh (PUINYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYUH, WX OOO3HAYCHHS] W CAWHHIIBI,
HaXOJUTh (HOPMYJIbI, CBSA3BIBAIONINE NAHHYIO (U3UYECKYIO
BEJIUYHHY C IPYTUMU BEIUYNHAMU,

ONKCHIBATh W3YYEHHBIC TEIJIOBBIE CBOMCTBA Tel U
TEIUIOBBIC SIBJICHUS, HCIIONB3Yys] (U3MYECKUE BEIMYMHBI:
NaBJICHUE Ta3a, TeMIeparypa, CpeaHsss KHHEeTHYecKas
JHEpPTUs Xa0TUYECKOTO JIBUKCHHSI MOJICKYT,
CpeIHEKBaapaTUYHasi CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSS dHEPrus, pabora rasa, KodpHuueHt
MIOJIE3HOTO JEHCTBUS TEIJIOBOTO JIBUTATENS; MIPH OMUCAHUHI
MPABWJIBHO TPAKTOBATh (U3MUYECKUN CMBICT UCTIOIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €TUHUIIBI, HAXOAUTH (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (DM3MUECKYIO BEIIMYUHY C JIPYTHMH
BEJIMYHUHAM;

OMKCHIBATh U3YYCHHBIE SJEKTPHUUECKHUE CBOMCTBA
BEIIECTBA U DJICKTPUICCKUE ABIICHUS (TIPOIECCHI), UCTIONB3YS
¢busnueckue BEJIMUMHBI: ANEKTPUYECKUI 3aps,
ANEKTPUYECKOE TI0JIe, HANPSOKEHHOCTH IOJISI, TOTCHITHAI,
pa3HOCTh  MOTEHIMAJIOB; TMPU OMNHCAHUU IPABUIBHO
TPaKTOBATh (PU3MUECKUI CMBICI UCTIOIB3YEMBIX BEITUYHH, HX
o003HAUeHUsT W  EOUHMIBI;  YKa3blBaTh  (POPMYIIBL,
CBSI3BIBAIOIIUE JAHHYIO (QU3MUECKYIO BEIIMYUHY C JPYTHMH
BEJIMYMHAMU;

AHATM3UPOBATh (PU3UICCKUE TPOIECCHI U SIBJIICHUSA,
UCTIONB3Ysl (U3WYECKUE 3aKOHBI M TPUHIUIBL  3aKOH
BcemupHoro Tsarotrenus, |, |1 u 1l 3akonst HeroToHA, 3aK0H
COXPaHEHHUS MEXaHWYeCKOW SHEPruu, 3aKOH COXPaHECHHS
UMITyJIbCA, TPUHIUN  CYNEPIO3UIIUK  CHJI, TIPUHITAT
paBHOMpPaBUSA HMHEePIHATBHBIX CUCTEM oTcuéra,
MOJICKYJISIPHO-KHHETHYECKYIO TCOPHIO CTPOCHUS BEIIECTBA,
ra3oBble 3aKOHBI, CBS3b CpelHEH KUHETHUECKON HSHEpruu
TEIUIOBOTO  JIBMKCHHS  MOJIGKYJT ¢ aOCONIOTHOU
TEMIEPaTypoil, TEpBBI 3aKOH TEPMOJWHAMUKHU, 3aKOH
COXpaHEeHHs JJIEKTPUYECKOTO 3apsina, 3akoH Kyiona, mpu
3TOM pa3NuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAKCHWE W yCIIOBUS  (TpaHMIIBI,
00acT) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC NMPUHITUIIBI ACHCTBHS MAIIIWH,
MpUOOPOB U TEXHUYECKUXYCTPOMCTB; pa3anyiaTh YCIOBHS UX
0€30ITacCHOTO MCIIOIH30BaHUS B TIOBCETHEBHOM JKU3HH,

BBIMIOJHATh ~ OKCIIEPUMEHTHl [0  HCCIIEIOBAHHIO
(GU3MYECKUX SBICHHA W TIPOIECCOB C HCIIOIH30BAaHUEM
NpsIMBIX, W  KOCBEHHBIX  HW3MEpEHU#H, TpHU  ITOM
dbopmynupoBaTh TpoOIeMy/3agady W THUIOTE3y Y4YEOHOTO
IKCIIEPUMEHTa, COOHMpaTh YCTAHOBKY U3 MPEAIOKEHHOTO
0o00OpyI0OBaHUsI, TPOBOJUTH OMNBIT H  (HOPMYJIUPOBATH
BBIBOJIBI;




OCYILECTBIISITh MpPSIMbIE M KOCBEHHBIE H3MEpPEHUs
(bu3MYeCKUX BEIWYHMH, MPU 3TOM BBIOUPATH ONTHUMAbHBIH
Croco0 HM3MEpeHHs] M HCIOJb30BaTh H3BECTHBIE METOMbI
OIIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIy (HU3HUECKUMHU
BEJIMYMHAMU C HCIOJIb30BAHUEM MPSMBIX U3MEPEHH, MpH
3TOM KOHCTPYHPOBATh yCTAaHOBKY, (PUKCUPOBATH PE3yJIbTAThI
MOJIyYEHHON 3aBUCHUMOCTH (DU3MYECKHX BEJIUYUH B BUJE
Tabau © TpauKoB, AENaTh BBIBOJBI IO pe3yJbTaTaM
HCCIIEIOBAHMUS;

coOmonaTh MpaBwia 0e30MacHOr0 TpyJda IpH
MPOBEJICHUU  HCCIEAOBaHMW B paMKax ydeOHOro
AKCIIEPUMEHTA, Y4eOHO-UCCIIEIOBATEILCKOW M IMPOCKTHOM
NEeSTeNIbHOCTH C  HUCIOJb30BAaHUEM  H3MEPUTEIBHBIX
YCTPOUCTB U TaOOPATOPHOTO 000PYI0BAHMUS;

pemiate pacy€THBIE 33/Ja4yd C SBHO 3aJaHHON
(bu3HYECKON MOJEIBIO, UCIONB3Ysl (U3NYCCKUE 3aKOHBI U
MIPUHLIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4d BbIOUPATh

bu3MYeCKyl0  MOJENb, BBIICHATH  (PUINYECKUE
BEIMYUHBI U (OPMYJIBI, HEOOXOAMMBIC ISl €€ pelIeHus,
MIPOBOAUTH PACUYETHI U OLICHUBATH PEATbHOCTh MOTYyUYEHHOTO
3HaYeHUA(PU3NUECKOIN BEIUUYUHBI,

pemiaTe  KauyeCTBEHHBbIE  3a/ladyd:  BBICTpaUBaTh
JIOTUYECKH HENPOTUBOPEUMBYIO LEMNOUYKY PpACCYKICHHH C
ONOpPOM Ha HW3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(buznvecKue SBICHNUS;

UCIIONIB30BAaTh MPU  PEIICHUH YYEeOHBIX 3a/a4y
COBpeMEHHbIe MH(POPMALIMOHHbIE TEXHOJOTUH JUJISl MTOMCKA,
CTPYKTYPUPOBaAHUSI, HMHTEPIPETAUA U MPEACTABICHUS
y4eOHOW M Hay4HO-TIOMYJISIPHOM MH(pOpMaIuK, MOJTy4YeHHON
W3 Pa3IUYHbIX HMCTOYHUKOB, KPUTUUYECKU aHAIU3UPOBATh
noJTy4aemyro uHpopmaruio;

NPUBOAUTH  MPUMEPHl BKIAJa POCCHMCKUX U
3apyOexHbIX  yu€HBIX-QU3UKOB B  pa3BUTUE  HAYKH,
00BSICHEHHE MPOIIECCOB OKPY’KAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU UTEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHUS N0 (usuke
B TIOBCETHEBHOM KM3HU JIJIs1 00ECTICUCHHS O€30MTaCHOCTH TTPH
oOpartieHuu ¢ MpudopaMu U TEXHUYECKHUMH YCTPOHCTBAMH,
JUISL  COXpAHEHHUS 3JI0pOBbS U  COOJIOJEHUS  HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOIIEH CPEIE;

paboTaThb B TpyHmne C BBHINOJIHEHHEM pPa3IMYHBIX
COLIMATPHBIX  pOJIeH, TMJIaHHpPOBaTh pabOTy  TPYMIIHI,
palMOHAaIbHO pPACIpeneNsaTh O0S3aHHOCTH W IUIAHUPOBATH
JEeSATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJeKBATHO
OIICHWBATh BKJAQJ KaXJOTO W3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMOi MPOOIEMBI.

K xonmy oOyueHuss BO 2 ceMecTpe IpEeIMETHbIC
pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI —OTpakaTb
c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUH:




JEMOHCTPUPOBaTh Ha MpUMEpax poOidb M MECTO
¢u3uku B HOpMUPOBAHMMCOBPEMEHHOIN HAay4YHON KapTHUHBI
MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHMKU U TEXHOJIOTWM, B
MPAaKTUYECKOW JESATENbHOCTH JIIOACH, ULEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTUHBI MHPA;

YUYUTBIBATh TPAHUIBI [PUMEHEHUS H3yYEHHBIX
(U3HYECKUX MOJICTICH: TOUCHHBIHN AIMEKTPUICCKUH 3apsi, JIyd
CBETAa, TOUYEUHBI MCTOYHMK CBETA, s/I€pHAs MOJEIb aToMa,
HYKJIOHHAs MOJEJIb aTOMHOIO fAJIpa NpU pPELIEHUH
¢bu3nuecKkux 3aaay;

pacmo3HaBath (PU3NYECKUE SIBICHUS (IIPOIECCHI) U
OOBSICHAT, UX Ha OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKH H
KBaHTOBOM  (DM3HMKH:  DJEKTpUYECKas  MPOBOAMMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS
TOKa, B3aUMOJEMCTBME MArHUTOB,  3JIEKTPOMAarHUTHas
WHIYKUUSI, ACHCTBUE MATHUTHOIO IOJS HAa HPOBOIHUKC
TOKOM M  JBWXKYLIUICS  3apsi, DJIEKTPOMArHUTHbBIE
KojeOaHuss M BOJHBI, MPSMOJMHENHHOE pacnpoCTpaHEHUE
CBETa, OTpakKeHHWe, TpeJoMiIeHHe, UHTephepeHIus,
TUGpakuuss U IOJsSIpU3alusg CBETa, JUCHEPCHUsl CBETa,
dotoanekrpuuecknii  dpdext (dhoTodrdpdekr), cBeTOBOEC
JIaBJICHWE, BO3HUMKHOBEHHE JIMHEHYaTOro Ccrekrpa aroma
BOJ0OpO/AA, €CTECTBEHHAs u HCKYCCTBEHHAast
PaZvOaKTUBHOCTb;

ONMCHIBaTh ~ W3YYCHHBIE  CBOMCTBAa  BEIIECTBA
(3neKTprYecKre, MarHUTHBIE, ONTUYECKUE, AIEKTPUUYECKYIO
IPOBOJIUMOCTh PA3JIMYHBIX Cpel) U 3IIEKTPOMarHUTHbBIE
SBJIEHUS (IIPOLIECCHI), MCMOJb3Ys (PU3MUECKHUE BEITUUYMHBI:
NEKTPUYECKUN  3apsil, CWJIa TOKa, JJIEKTPUUECKOE
HanpsDKEHUE, AJIEKTPUYECKOE CONPOTUBIIEHHE, Pa3HOCTh
MOTEHIMAJIOB, JJIEKTPOABIKYIas Ccuia, paboTa TOKa,
WHAYKIMS MarHUTHOTO TOJisl, cuiiaAmnepa, cuwia JlopeHua,
MHIYKTHUBHOCTh KATyIIKH, D3HEPIUs DJIEKTPUUECKOTO U
MarHMTHOTO IIOJIeH, NEepUoJ M YacToTra KojeOaHuUW B
KosiebaTeabHOM KOHTYpE, 3apsii U CHjla TOKa B Ipolecce
FapMOHHYECKUX AJIEKTPOMAarHUTHBIX KoseOaHuM, GoKycHOe
paccTosHUE W ONTHYECKas CWJIA JIMH3bI, NPU ONHMCAHUU
MPaBWJIbHO TPAKTOBATh (GHU3HUECKUN CMBICT UCTOIb3YyEMbBIX
BEJIMYMH, UX 0003HAYECHHUS U €MHHULIBL, YKA3bIBATh (DOPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (DU3UUECKYIO BEIMYUHY C IPYTHUMH
BEJIMYMHAMU;

ONKCHIBaTh HW3YYEHHbIE KBAaHTOBBIE SIBIICHUS U
MPOIECChl, UCMOIb3ysd (PU3UYECKHE BEITUYMHBL: CKOPOCTH
ANIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa,
SHEPIUusy UMITYJIbC (POTOHA, MEPUO MOTypacaaa, SHEPrus
CBSI3M aTOMHBIX SJIEP, PU ONUCAHUUIIPABUIBLHO TPAKTOBATh
¢u3n4yeckuif  CMBICII  HCIOJNB3YEMBIX  BEJIWYHMH,  HX
0003HaUYeHHUs]I W  CIUHHUIIBI, yKa3bIBaTh  (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYHHY C IPYTUMHU
BEJIMYMHAMH, BBIUUCIISTH 3HaUeHUE (PU3NYECKON BETUUHHBL;

aHaATM3UPOBaTh (PU3UYECKHE TPOLECCHl U SBICHUS,
UCIO0JIb3Ysl (hM3MUECKHEe 3aKOHbIM MPUHIMIBL: 3aKkoH OMa,




3aKOHBI IIOCJIE0BATENBHOIO U MApaJUIEIbHOTO COSIUHEHMS
MIPOBOTHUKOB, 3aKOH Jxoyns—Jlenua, 3aKOH
JJIEKTPOMArHUTHOM HWHAYKLUHU, 3aKOH IPSAMOJIMHEHHOTO
pacnpocTpaHEHUs! CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHbI
IIPEJIOMJIEHUSI ~ CBETa, ypaBHEHME  OWHIITEWHa  JUIs
dboTodddekra, 3aKOH COXpaHEHHUS  DHEPTHH, 3aKOH
COXPAHEHHUS UMIIYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUYECKOIO
3apsifia, 3aKOH COXpPAHEHHUsS MAacCOBOTO YHCIA, MOCTYJIaThl
bopa, 3aK0oH pazinoakTUBHOIO pacnaja,lpyu 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YecKOe
BBIpQ)XEHUE U YCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

ONpeeNiATh HaNpaBlIEHUE  BEKTOpa  HMHIYKIUU
MarHMTHOTO II0JI1 TPOBOJHUKAC TOKOM, CHIIbI AMrepa U
cuiibl JIopeHna;

CTPOHUTH M ONHCHIBATH M300paKCHHE, CO37aBaeMOe
IJTIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBIIOJHATh  OKCIEPUMEHTHl [0  HCCIIEJOBAHUIO
(Gu3NYeCKUX SBICHUH W TIPOIECCOB C HCIOIH30BAHUEM
NOpsMBIX, M  KOCBEHHBIX  HW3MEpPEHHWIl: TMpH  3TOM
dbopMypoBaTh MpoOeMy/3agady W THIIOTE3y y4eOHOTO
JKCIIEPUMEHTa, O0MpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO
00OpyIOBaHUS, TPOBOJAUTH ONBIT M  (OPMYIHPOBATH
BBIBO/JIBI;

OCYLIECTBIISATh NPSAMbIE U KOCBEHHBIE H3MEPEHUS
(bu3MUYeCKUX BENWYHH, MPU STOM BBIOUPATH ONTHMAIBHBIH
crocod M3MEpEeHUsT U HCIOJIb30BATh W3BECTHBIE METO/IbI
OLIEHKH NOTPEIIHOCTEN U3MEPEHNI;

UCCJIEIOBaTh 3aBUCUMOCTH (U3NYECKUX BEIMYUH C
WCIONB30BAHUEM  NPSIMBIX  HU3MEPEHUH: TMpU  ITOM
KOHCTPYUPOBaTh YCTaHOBKY, (UKCHUPOBATH PpPE3yibTaThl
MOJIYYeHHON 3aBUCHUMOCTH (DU3MYECKHX BEIUYUH B BUJEC
Tabnuil U rpadukoB, [enaTh BBIBOABI IO pe3ysibTaTaM
UCCIIeTOBaHMUS;

coOnromarh nmpaBuwia Oe30macHOro TpyAa IpHU
NPOBEICHUU  HCCIEIOBAaHMM B pamMkKax ydeOHOro
AKCIIEPUMEHTa, Y4eOHO-UCCIIeNOBATEILCKOW M TMPOEKTHOM
NEATEIBHOCTH € HUCIOJb30BAaHUEM  HM3MEPUTEIBHBIX
YCTPOUCTB U TaOOPATOPHOTO 000PYIOBAHMS;

pemiatb pacu€THble 3aJaud C SBHO 3aJaHHOU
¢bu3nuecKkoil Mozeblo, UCIONb3Ys (U3NYECKUE 3aKOHBI U
MIPUHIIMITBI, HA OCHOBE aHaJN3a YCIOBHUs 3a/Ja4d BHIOMpATh
(bu3NYecCKy0 MOJeNb, BBIACNIATh (PU3NUYECKHE BETUUYMHBI U
bopmynbl, HeoOXOoAMMBIE [UIg €€ pelIeHHs, IMPOBOAUTH
pacuéThl U OLEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYEHUS
(bu3MUECKOI BETUYNHBL;

pemaTte  KauyecTBEHHbIE  3a/ladd:  BbICTpauBaTh
JIOTUYECKH HENPOTUBOPEUYMBYIO LENOUYKY PpACCYKICHHH C
OMOpOM Ha HW3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nuecKue SBICHMUS;

UCIIONIb30BaTh MPU  pElIeHUWH Y4eOHBIX 3a/1ay
COBpEMEHHBbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU JUIs TIOUCKA,
CTPYKTYpUPOBAHHUS, MHTEPIOPETALUMU M IPEJCTaBICHUS




yueOHOW ¥ Hay4YHO-TIOMYJISIPHONW MH(OpMAIMH, MOTy4YeHHON
U3 Ppa3IUYHBIX HMCTOYHMKOB, KDUTHUYECKH aHAJIN3UPOBAThH
MoJIy4aeMyto HHGOPMAITHIO;

OOBSICHATH PUHLIMIIBI AEHCTBUS MaIlIUH, IPUOOPOB U
TEXHUYECKUX  YCTPOWCTB,  pa3iuyaTh  YCJIOBHS  HX
0€30I1aCHOT0 UCIOJIb30BAHNUS B [IOBCEIHEBHON KU3HU;

IPUBOJIUTH  IPUMEPBHl BKJIaJa POCCUHCKUX U
3apyOeKHBIX Y4YEHBIX-(QU3UKOB B pa3BUTHE HAayKd, B
00BSICHEHHE TPOIIECCOB OKPYIKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKUU TEXHOJIOTU;

UCITIOJIb30BaTh TEOPETUYECKHUE 3HaHUS N0 (pusmke
B [TIOBCETHEBHOM XKM3HU JUIsl 0OecieueHus: 0e3011acHOCTH IIpU
oOpamieHnu ¢ MpudopaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
JUIE  COXPAaHEHMs  3JI0pOBbsl U COOJNIIOJIEHHS  HOPM
9KOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEN Cpene;

paboTaTh B TIpyINIle C BBIIOJHEHHEM PA3IHMUHBIX
COLIMAJbHBIX  poJied, IUIaHUPOBaTh pabOTy  TIpyMIbl,
palMOHAIBHO DPACIpPENEATh O0S3aHHOCTH U IUIAHUPOBATH
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJEKBAaTHO
OLICHMBATh BKJIAJ Ka&XJOr0 U3 YYaCTHUKOB TpPYIIIbl B
peleHe paccMaTpuBaeMoi poOIeMbl.
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HYHKT C BHECCHHBIMU
N3MCHCHHUAMU

PexBu3uthl
3acemaHus,
YTBEPAUBIIETO
BHECCHUC
H3MEHEHHI




