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TexHuueckas 3KCIUTyaTanus NoAbeMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX
MaIIuH 1 000py10BaHus (110 OTPACIISIM), YTBEPKIAECHHOTO NMpruKazoM MuHoOpHayKu
Poccnn ot 23.01.2018r. Ne45.
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Pazpabotuuku:
Pesnuk H.H., npenogaBatens Beiciiel kBaTu(pUKAIIMOHHON KaTeropuu
Muxaitnoa M.B., mpenonaBarens nepBoil KBan(pUKaIMOHHOM KaTErOpuu
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1 HACIHOPT PABOYEM ITPOT'PAMMBbI YYEBHOI'O INPEAMETA
VII.06 ®u3zuka

1.1 OO0JacTb NpUMEHEHHUsI MPOTPAMMBI

Peanmuzanust cpennero oo6mero ooOpazoBanust B mnpenenax OIl CIIO mo
nporpaMMe MOJATOTOBKHM CHEIUATUCTOB CPEAHEro 3BEHA 0 CHEHUATbHOCTU
23.02.04 TexHuueckas dKCIUTyaTaluusl MOAbEMHO-TPAHCIOPTHBIX, CTPOUTEIbHBIX,
JIOPOKHBIX MaITuH U 000pynoBanus (1mo otpacisiM) B cootBeTcTBUrC OI'OC CITO
no crnenuanbHoct  23.02.04 TexHuueckas  dKCIUTyatauudss MOJABEMHO-
TPaHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAaIMH W 000pyaoBaHus (110
orpacisiM) ¢ yuderom TpeboBanuii PI'OC cpegHero obimiero oOpa3zoBaHus,
yTBEpPXKJIEHHOTO TmpukazoM MwuHoOpHayku Poccum ot 17.05.2012 Neo 413 ¢
M3MEHEHUSIMU, BHECEHHBIMH ITPUKa3aMu MuHHCTEpCTBA ITpocBelieHus Poccuiickoi
®enepanuu ot 12 asrycra 2022r. Ne732 u ot 27 nexabpsi 2023r. Nel028 wu
dbenepanpHOll 00pa3oBaTEIBLHONM MPOTPaMMbl CpPEHEro OO0IIero o0pa3oBaHMs,

YTBEPKIECHHOM NprKa3oM MuHucrepcrBa npocsenienus Poceuiickont @enepanun
or 18 mast 2023r. Ne371.

1.2 Oo0mas xapakrepucTuka ydyeOHoro npeamera YI1.06 ®usuka

®duszuka Kak Hayka o Haubosiee OOUIMX 3aKOHAX HPUPOJIbI, BBHICTYMNAas B
KayecTBe y4eOHOT0 NMpeaAMETa, BHOCUT CYILIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00
okpyxatomeM mupe. Kypc ¢usuku — cucremMoo0pasyrommidi s €CTeCTBEHHO-
HAy4YHbBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NUECKUE 3aKOHBI JIE)KaT B OCHOBE
MIPOLIECCOB M SIBJICHUM, U3yYaeMbIX XUMUEH, Onosioruei, puznueckon reorpadueit
U acTpoHoMuei. Mcronb3oBaHWE M aKTUBHOE MPUMEHEHHE (PU3MYECKUX 3HAHUUN
ONPENENUIIO XapakTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHHA B cdepe
DHEPIreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHUS HOBBIX MAaTEpPHAJIOB C
3aJlaHHBIMU  CBoOMcTBamMu. WM3yueHue GU3NKKM BHOCHUT OCHOBHOW BKJIQJ B
(GbopMUpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHbI MHUpa o0O0ydyaromierocs, B
(dbopMUpOBaHHE YMEHUN MPUMEHSTh Hay4HbII METOJ MO3HAaHUS IPU BHINOJHEHUH
UMU Y4EOHBIX UCCIIEIOBAHUIA.

B ocHOBY kypca ¢usmku mjis ypoBHS CpeIHEro oOIero oo6pa3oBaHHs
IIOJIOKEH DS MIAEH, KOTOPbIE MOKHO pAacCMaTpuBaTh Kak IPUHLMIBI €ro
IIOCTPOCHMUS.

Hoes yenocmumocmu. B COOTBETCTBMM C HEW KypC SIBJISETCS JOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lenoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJJACCUYECKOH, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (PU3UKU
OoOBeAUMHEH BOKPYr (u3MuecKuX Teopuid. Benmymmm B Kypce sBIsieTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peamuzanyss NpearosaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUYECKONM HAayKH, OCMBICICHUE CBS3H Pa3BUTHUSA
¢bu3MKHIC pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMU MPoOIeMaMHu.
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Hoess npuxnaonoii  uanpasnrennocmu. Kypc ¢uzuku npenamnosaraet
3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJOTHYECKHX MPHIIOKECHUN
W3YUYCHHBIX TEOPUNH 3aKOHOB.

Hoes oxonozcuzayuu peanuszyercs IOCPEICTBOM BBEIECHHS 3JIEMEHTOB
COJIEP>KaHUS, TOCBSIIEHHBIX 3KOJIOTHYECKUM MTPoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C Pa3BUTHMEM TEXHUKH U TEXHOJOTHH, a Takke OOCYXXIEHHsS MpoOiem
PAMOHAIBHOTO MPUPOJONOIB30BAHMS M 3KOJIOTMYECKOW 0€30MaCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTAMU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl SABJIAIOTCS (pusnueckue Teopuu ((popmMupoBaHHE MNPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TEOpUH, posid (PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PAaHULAX TIPUMEHUMOCTH
TEOPUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUMN U MPOILIECCOB).

CucTeMHO-eSTEIbHOCTHBIN NOJIX0/] B Kypce (PU3UKU peain3yeTcsi Mpexke
BCEr0 3a CYET OpraHU3alliHd 3KCIEPUMEHTATBHOU AESITENBHOCTH O0YyYaroIIUXCS.
Jlns1 6a30BOTOYPOBHS Kypca (PU3UKH — 3TO UCIOIB30BAHUE CUCTEMBI (DPOHTAIIBHBIX
KPaTKOBPEMEHHBIXKCIIEPUMEHTOB U JTAOOPATOPHBIX pabOT, KOTOPBIE B MPOTPAMME
no (Qu3uke OOBbEAMHEHBI B OOIIMK CHHCOK YYEHMUYECKHX IMPAKTHUYECKHX padoT.
BrineneHue B yka3aHHOM TepedyHE JIa0OpaTOPHBIX paldOT, MNPOBOJUMBIX JJIS
KOHTPOJIS M OLEHKH, OCYLIECTBISETCAYYaCTHUKAMH 00pa30BaTeIbHOTO Mpolecca
UCXOJ U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHUs kaOuHera ¢usuku. Ilpu
3TOM OOecrneynBaeTcsi OBJaJieHue OOyYarolMMHUCS YMEHUSIMH IPOBOAUTH
KOCBEHHBIE H3MEPEHMsI, MCCIIEOBAHUS 3aBUCUMOCTEH (U3MUECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB I10 MPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHuE YyIensieTcs PELIEHUI0 PAacYETHBIX M KaueCTBEHHBIX
3agad. [lpu 3TOM 15 pacu€THBIX 3a7ay MPUOPUTETOM SIBIISIOTCS 33Jaud C SBHO
3aJJaHHOW (PU3NUECKON MOJEIBIO, TO3BOJISIOIINE IPUMEHATh U3yUYE€HHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaKk U HHTErpUpys 3HAHUA U3
pasHbIX pasznenoB. g KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
OOBSICHEHHE TPOTEKaHWsI (PU3NYECKUX SBICHUM W TPOIECCOB B OKPYKAIOIICH
XKU3HH, TpeOyromue BbIOOpa (HU3MYECKONM MOJENH JUisl CUTyaluu MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY 00€CIEeYeHHUI0 yueOHOTo mpoiiecca 0a30Bblil ypOBEHb Kypca PU3NKU
Ha YPOBHE CpeIHEro oomero oOpa30BaHUS JODKEH H3y4yaThCsl B YCJIOBHSIX
MpPEIMETHOTO0 KaOWHeTa (U3HWKK WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKiIa. B kabuHere (GU3NKK TOHDKHO OBITH
HeoOxoauMoe JabopatopHoe 000OpyZOBaHHUE [JIsl BBIMOJHEHHsS] YyKa3aHHBIX B
nporpaMMe Mo (QpU3uKe yUeHHYECKUX MPAKTUYECKUX padOT U JEMOHCTPAILIMOHHOE
000OpyI0BaHUE.

JleMoHCTpalinoHHOEe 000OpyaOBaHUE (QOpMUPYETCSI B COOTBETCTBUU C
OPUHLAIIOM MUHUMAQJIBHOM JOCTAaTOYHOCTM U 00ecnedyMBaeT IOCTAaHOBKY
NEPEYUCIIEHHbIX B MpOrpaMMe 10 (U3MKE KIIIOYEBBIX JEMOHCTpAUUN Jis
UCCIIEIOBAaHMSI  M3yYaeMbIX SIBJIEHMH M  IMPOLECCOB, OSMIIMPUUECKUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.



JlabopaTopHoe 000pynOBaHHE J[UIsI YYEHHMUECKHX MPaKTUYECKUX paldoT
dbopMupyeTCs B BUIE TEMAaTHUYECKHX KOMIUIEKTOB M OOECTICUMBAECTCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTW4ecKne KOMIUICKTHI
7a00paTOPHOTO O0OOPYMOBAaHUS JODKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(PPOBEIX TPHOOPOB, a TaKKe KOMIBIOTEPHBIX
WU3MEPUTETHLHBIX CUCTEM B BHUJIC IIU(PPOBHIX TAO0OPATOPHUIA.

1.3 Henau nzyvyenus: yueoHoro npeamera YI1.06 ®usuka

OCHOBHBIMHU LIETSIMU U3Y4YeHHS (PU3UKU B OOIIEM OOpa30BaHHUU SIBISIFOTCS:
(dbopMHpOBaHHWE HMHTEpPECAa M CTPEMJICHHSA OOYYaloIIUXCS K HAYYHOMY H3YUYEHUIO

MIPUPOBL, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUNA O HAyYHOM METOJE MO3HaHUS U (POpMUPOBAHUE
MCCJIEI0BATENIBCKOTO OTHOWIECHUS K OKPYKAIOIIUM SIBJICHUSIM;

(opMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJibTaTa U3yuyeHUsI OCHOB
CTpOEHUs MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DH3HKU;

(opMupoBaHre yMEHUN 0OBICHATD SIBJICHUS C UCTIOIb30BaHUEM (PU3HUECKUX
3HAHUU U HAYYHBIX JJOKA3aTEIbCTB;

dbopMHpoBaHrE TPEACTABICHUN O pOJU (U3UKU I Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.

JlocTkeHrne HTHX 1esel oOecneunBaeTcsl PEelIeHUEM CIEAYIOIUX 3a1auB
npoIiecce u3yueHus Kypca GU3MKU Ha YPOBHE CpeIHEro 00IIero 0opa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAHUI 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYSpHYIO  (DU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3HMKY U JIIEMEHTBI aCTPO(PHU3UKH;

(dopMHpOBaHKE YMEHUI NPUMEHSITh TEOPETUUECKUE 3HAHUS JIJ1s1 OOBSICHEHUS
bu3nYecKuX SBICHUNM B MPUPOJE M JJISI NMPUHATHS MPAKTUYECKUX PEIICHUM B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CMOCOOOB pELIEHUS pa3MyHbIX 3a4ady C SIBHO 3a/laHHOU
¢uznyecKkoil MoJENbIo, 3a/ay, MOJpa3yMeBAIOIINX CAMOCTOATEIbHOE CO3/1aHue
(bU3MYEeCKON MOJIENH,aICKBATHOM yCIOBUSIM 3a]1a4H;

MOHUMaHue (U3NYECKUX OCHOB M TPHUHIUIIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB UTEXHOJOTMYECKHUX IPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPELY;

OBJIAJICHUE METOJIaMU CaMOCTOSATEIBbHOTO IUIAHWPOBAHUS M TPOBEJICHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHaldM3a W HMHTepHnpeTanuud UH}opmanuu,
OTIpEENICHHS JOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

CO3JJaHUE YCIIOBUHM /JI1 Pa3BUTHS YMEHUU MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPUYECKOU JIESATEIBHOCTH.

1.4 Mecro yueonoro npeamera YII.06 ®usuka B crpykrype HIICC3:

VYueOusblit npeaMer Ou3nKa sIBIASETCS YUeOHBIM MPEAMETOM 0053aTEIHHOM
npeametrHor obnactu  «EctectBennbie Hayku» DPI'OC  cpegnero oOiero
oOpa3oBaHus.



B yue6nom mmane OIl yueOHbIM npenmer dusznka BXOAUT B COCTaB

00111e00pa30BaTeIbHBIX YUEOHBIX MTPEIMETOB.
[Iporpamma 1o pU3UKE BKIIOYAET:

IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (U3UKU Ha 6a30BOM YPOBHE, B TOM
YUCIIe TPEAMETHBIE PE3yJIbTaThI 1O T0J1aM O0yUYEHUS;
cozieprkanmre yueOHoro npeameTa « Du3nkay mo rogam 00ydeHusl.



2 IVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O
HPEIMETA YI1.06 ®u3uka

JINYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS YyueOHOTo npeaMera « DU3ukay JOKHbBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMUXCS PYyKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3UIMENH JIUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIlMi, TMO3WTHUBHBIX BHYTPEHHUX  YyOEXIEHUH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOIO
ONbITA U OMBITAICITEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HaIpaBJICHUN
BOCIIMUTATENBHOUN AESTEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ZUIIMKM O0YUYaOIIETOCs KaK aKTUBHOTO
HMOTBETCTBEHHOIO YJIEHA POCCUHUCKOTO OOIIECTBa;

MPUHATHE TPAJULIMOHHBIX  OOIIEUETIOBEYECKUX TIyMAaHUCTHUUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECaX TPa)kJIaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYMPABJICHUU B 00pa30BaTeIbHOW OpraHU3AIINY;

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

TOTOBHOCTh K TYMaHUTAPHOU M BOJIOHTEPCKOW NEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HAa MOPAJIIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B
NESTEIILHOCTU YYEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOCHUE YCTONYMBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

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

5) TpyaoBoro BocnuTaHus:

MHTEpPEC K pa3IUyHbIM chepaM MpoPEeCCHOHAIBHON NEATETLHOCTH, B TOM
YHUCJIEe CBS3aHHBIM C (PU3UKON M TEXHUKOU, yMEHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oyyuieit mpodeccun U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTBH K 00pa30BaHUIO U CaMOOOpPa30BaHHUIO B 00JIACTH
(bU3MKUHA TPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rH4eCcKOro BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYphl, OCO3HaHUE TJI00ATHLHOTO
XapaKTepasKOJIOTUYECKUX MPOOIIeM;



IJIAHUPOBAHUE M OCYIIECTBJICHHE JEUCTBUA B OKpYXKalollled cpele Ha
OCHOBE3HAHUS 11€JIEH YCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA;

Pacmmpenue omnbiTa JEATEIBHOCTH 3KOJIOTMYECKOW HAIMpPaBICHHOCTH Ha
OCHOBEHMMEIOIUXCS 3HAHUMN 10 (PUBHKE;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3UYECKON HAYKHU;

OCO3HAHME IICHHOCTHM HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTh B IIpOIIECCe
H3yUYeHHS (PUBUKU OCYIIECTBIISATH MIPOCKTHYIO U UCCIICIOBATEIIbCKYIO JETeIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIPEIAMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHbIe YHHBeEPCAJIbHbIE YUeOHbIE AelicTBUSA

Bba3oBble Jioruueckue aeicTBUs:

caMoCTOSITENNbHO ~ (OPMYyJIMPOBATh M AKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEeNEeNATh eI JIEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH HX
JOCTUKCHUS;

BBISBJISITH  3aKOHOMEPHOCTH ¥ TPOTHBOpPEYHMsI B pPaccMaTpUBaEeMbIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabaTbIBaTh IJIaH peLIeHHs] MPOOJIEMbl CyUéTOM aHalln3a HMMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaJbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBl B  JIEITE€IbHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOBIIEIISIM, OLICHUBATh PUCKU MOCIIEACTBUNA JEATEIbHOCTH;

KOOPAMHUPOBATbL M  BBINOJHATH pabOTy B  YCIOBUSIX pEalbHOIO,
BUPTYaJIbHOTO MKOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

Bba3oBble ucciienoBarebcKue J1eiicTBUA:

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHI H METOJaMH
bu3nuecKoil HayKH;

BJIaJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEILCKON M MPOSKTHOM IeATEIbHOCTH
B 00J1acTU (PU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelleHHs 3a7ad (PU3MUECKOro COJep)KaHus, MPUMEHEHHIO Pa3IUYHbIX
METOIOBIIO3HAHMS;

BJIQJIETh BUJAMHU JIEATEIBHOCTH IO TMOJYyYEHHIO HOBOTO 3HAaHHs, €ro
UHTEpIIpEeTalliy, MPeoOpa3oBaHUI0 M NPHUMEHEHUI0O B Pa3iIMYHbIX Y4YeOHBIX
CUTYaIIMsIX,B TOM YHCIIC TIPU CO3aHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh TPUYMHHO-CIICJCTBEHHBIE CBA3M M AaKTyaJM3UpOBaTh 3ajady,
BBIIBUTATHIUIIOTE3Y €€ PelIeHMs], HAXOAUTh apTyMEHTHI JIJIsl TOKa3aTeIbCTBA CBOMX
YTBEPKICHHMIA,3a/1aBaTh TapaMETPhl U KPUTEPUHU PEIICHUS;

aHAIM3WPOBATh TIONYYEHHBIE B XOJE€ pEIICHUS 3aJaddl  pPe3yJbTaThl,
KPUTHUYECKH OIICHUBATh MX IOCTOBEPHOCTH, MPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;



CTaBUTb U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPH U3YUYCHUH (PU3UKU;

JaBaTh OI[CHKY HOBBIM CUTYaIlUsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (uU3MKe B NPAKTHUECKYIO 00JIacThb
KHU3ZHECSATCIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIACTEH; BBIIBUTATD
HOBBIC UJIEH, TpeJIaraTh OPUTHHAIBHBIC TOAXOAbI U PEIICHUS;CTABUTh MPOOIEMBI
Y 3aJa4H, 10y CKAIOIINE albTePHATUBHBIC PELICHMUS.

Pab6ora ¢ undopmanueii:

BJIA/I€Th HABbIKAMU MOJY4YEHUS MHPOpMAUU (PU3NUECKOTO COACPKAHUS U3
UCTOYHUKOB PpAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh IIOUCK, aHAJIU3,
CUCTEMATH3allMI0 U HHTEpIpeTalio MH(OPMALMK Pa3IUYHbIX BUAOB U (opM
IpECTaBICHNUS;

OILICHMBATD JIOCTOBEPHOCTH HH(OPMAIINH;

HCIIONIb30BaTh  CpeACcTBa WHGOPMAIMOHHBIX M KOMMYHHMKAIIHOHHBIX
TEXHOJOTHI B PEIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OpPTaHU3AI[MOHHBIX
3a/1auc COOII0/ICHUEM TPeOOBAHUI S)PTOHOMUKH, TEXHUKU OE301TaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBbIX W STUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30IacHOCTH;

CO37aBaTh TEKCTbl (PU3NYECKOTrO COAEpPKAHUA B Pa3IUYHbIX (opmarax ¢
y4€TOM Ha3zHayeHHs] THPOPMAIIMU U LIEJIEBON ayJUTOPHH, BBIOUPAst ONITUMAIbHYO
(dbopMy npeAcTaBlIeHUS U BU3YyAIU3ALIHH.

KoMMyHUKATHBHBIE YHMBEpPCAJbHbIE YUeOHbIE eiiCTBHS:

OCYIIECTBISATh OOIIEHHe Ha Yypokax GU3NKA W BO BHE-YPOUYHOU
JeSATeIIbHOCTH, Paclo3HaBaTh MPEANOCHUIKH KOH(PJIMKTHBIX CUTyalluid U CMSTYaTh
KOH(JIMKTBI; pa3BEPHYTO M JIOTMYHO M3JlaraTh CBOK TOYKY 3pEHUS C
MCMOJIb30BAHUEM SI3BIKOBBIX CPEICTB;

MMOHUMAaTh W HUCHOJIb30BaTh MPEUMYILIECTBA KOMAHJAHON W WHAWBUYaJTbHOU
paboThI; BHIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEUCTBUN C YUETOM OOIIUX
MHTEPECOB, U BO3MOKHOCTEH KaXKJI0T0 YJIeHA KOJUIEKTUBA,

NpUHUMATh 1EIW COBMECTHOM  JIESITEIbHOCTH, OpPTraHU30BBIBATH U
KOOPJAWHUPOBATH JCHUCTBUS 110 €€ JIOCTHUKECHHUIO: COCTAaBIATh IUIAH JIEMCTBUU,
pacnpenensiaTh Poau ¢ Yy4ETOM MHEHUN YYaCTHHKOB, OOCYXIaTh pe3yJbTaThI
COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXJOIO YYACTHHKAa KOMAaHIbl B
001Ut pe3yNbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

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

OCYUIECTBJISITh TIO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B PA3JIUYHBIX
CUTYyaIUsX, IPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PeryisiTuBHbIE YHUBepcaJbHbIe Yy4eOHbIe [eiicTBUSs
Camoopranusanus:
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CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO JIEATEILHOCTh B 00JIACTH
GU3MKA U aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U  (POPMYyIHPOBATH
COOCTBCHHBIC 3a1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHUs PAaCYETHBIX M KauyeCTBEHHBIX
3aj]1a4, MJIaH BBIMOJIHEHUS MPAKTUIECKONU pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U NIPEANIOYTEHUIA;

JlaBaTh OIICHKY HOBBIM CHUTYaIlHsIM;

pacHIMPATh PAMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHH;

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

OILICHUBATh NPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO U TIPOSIBICHUIO JPYAMIMH B 00JIacTH
(bU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTHBBI B JCATCIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3yJIHTATOB IIEIISM;

BIIQJICTh HaBBIKAMHU  [IO3HABATCIBHOW  pe(IeKCMH Kak  OCO3HAHHUS
COBEpIIIACMBIX JEHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, HX pE3YyJIbTATOB U
OCHOBAaHUII;

UCIIOJIb30BATh MPUEMBI pedIeKCHH JUTsl OIIEHKU CUTYAIlMH, BHIOOpa BEPHOTO
pEIICHMS;

yMETh OILICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATH PEIICHHUS MO HX
CHU)KCHUIO; IPUHUMATh MOTHUBBI U apTyMEHTHI JIPYTUX TMPH aHAIIM3€ PE3yJIbTaTOB
NeSATeIbHOCTH; IPUHUMATh Ce0sl, MIOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

NPUHUMAaTh MOTHUBBI M apPryMEHTHI JAPYTUX T[PU aHAIU3€ pPe3yJIbTaTOB
JEeATENBHOCTH; PU3HABATH CBOE TIPABO U MPABO JIPYTUX HA OIIHMOKH.

B mpomecce nocTrKeHHS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IsI YPOBHS CpPEAHEro OoOIero o0pa3oBaHHUs Yy OOyYaromuxcs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN HWHTEJUICKT, MIPEAIOIar aroInuid
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOUYAIOIIETO CIOCOOHOCTh MOHUMAThH CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQeEpHl,
OBIThYBEpEHHBIM B ce0e€;

CaMOPETYJIUPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aanTUPOBAThCI K
HMOIMOHAILHBIMU3MEHEHUSIM U TIPOSBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOUAIOIICH CTPEMIICHUE K JIOCTUKCHUIO TIEJIH U
ycrnexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JIEHCTBOBATh, MCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh MTOHUMATh AMOLIMOHATILHOE COCTOsTHUE
JIPYTUX, YYUTHIBaTH €ro IMpH OCYIIECTBICHUU OOLIECHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;
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COLMAIBHBIX HABBIKOB, BKJIIOYAIOMIUX CIOCOOHOCTh BBICTPANUBATh
OTHOILICHUSI C APYTUMHU JIIOJbMH, 3a00THTHCS, MPOSBISATH MHTEPEC U paspeliarh
KOH(JTUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 1 cemecTpe MpeaMeTHBIC PE3yJIbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Yy 00yHAIOUIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (PU3MKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B IPAKTUYECKOU NESITENBbHOCTH JHOJCH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS H3YYCHHBIX (DUINYECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, UHEpIIMAJIbHAs CUCTEMA OTCUYETA, A0COIOTHO TBEPIOE TEO,
WJICAIBHBIN a3, MOJCIHN CTPOCHUS T'a30B, KUJIKOCTEW U TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/i PU pelIeHUH (PU3UIECKUX 3a/1a4;

pacro3HaBath (puznueckue siBjaeHus (IPoLecchl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpPUHM CTPOCHHS BEIIECTBA U
AIEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOO/IHOE TIAJICHUE TeJI, ABMXKEHHE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJICUCTBUE
Ten, nud@ys3usi, OpOyHOBCKOE TBHKEHHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX Te,
U3MEeHeHHe o0bhEMa Tel MpU HarpeBaHUU (OXJIAXKICHHH), TEIJIOBOE PAaBHOBECHE,
WCIIApEHHE, KOHJEHCALMS, IUJIABJIICHUE, KPUCTAIIM3AlUs, KUIICHHE, BIAXXHOCTb
BO3/1yXa,lTOBBILICHUE 1aBJICHUS ra3a Ipy €ro HarpeBaHUM B 3aKPBITOM COCYE, CBSI3b
MEXKy MapamMeTpaMu COCTOSIHUSI Ta3a B M30MpOIECccax, BJIEKTpHU3aluus Tel,
B3aMMO/JICCTBUE 3aPsJI0B;

OMHCHIBATH MEXAHUYECKOE JBUKCHHUE, UCIOJIb3Yys (DU3HMYECKUE BEITUYUHBI:
KOOpAWHATa, MyTh, MEpPEeMElIeHrne, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTCHIMATIbHAS SHEPIrus, MEXaHUYeCKas
paboTa, MexaHWYecKassh MOIIHOCTh; TPU OMNHCAHWU TMPABUIBLHO TPAKTOBATH
(GU3NYECKUIT CMBICT MCIOJIb3YEMbIX BEJIUYUH, WX OOO3HAYECHUS W EIUHHUIIBI,
HaxoJUTh (OPMYJIbI, CBSI3bIBAIOIIME AAaHHYIO (DU3NUYECKYIO0 BEIUYHHY C APYTUMHU
BEJIMYMHAMU;

OTNUCBHIBATh HM3YYEHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUJIOBBIC SIBJICHUS,
UCTIONIB3ysl (DU3WMYECKHE BEJIMYWHBL: JaBJICHUE Ta3a, TeMIepaTypa, CpemaHss
KUHETUYECKasi SHEPrusi XaOTUUYECKOTO JIBMKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSIs JHEprus, pabora rasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUN CMBICI MCIHOJb3YEeMbIX BEJIWYWH, WX
o0O3HAaueHUs W EAWHUIIBI, HAXOAUTh (GOPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BEJTMYUHY C IPYTUMU BEJIMUUHAM;

ONMUCHIBATh U3YUYEHHBIE JICKTPUUECKHUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3YST (PU3NYECKHE BEIMYMHBI: AIEKTPUUYECKUN 3apsij,
AIEKTPUUYECKOE NOJIE, HANPSHKEHHOCTD IOJIS], MOTEHLIHAN, PA3HOCTh MOTEHUMAJIOB;
Opy ONHUCAHUM TMPABUIBHO TPaKTOBAaTh (PU3MYECKUNA CMBICT HCIHOJIb3yEMbIX
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BEJIMYMH, WX 0003HAUYECHHS U EAUHMIIBI, YKa3biBaThb (DOPMYJIbI, CBS3bIBAIOIIKE
JTaHHYI0 (PU3UYECKYIO BETUINHY C IPYTUMH BEITHYNHAMH,

aHATM3UPOBaTh (HU3UYECKUE MPOIIECCHl U SBIICHUS, WCTIONB3Ys (PU3NUECKHE
3aKOHBIM MPUHLMIBL: 3aKOH BceMupHOro tarorenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHCHUS MEXAaHUYECKOM DJHEPTUM, 3aKOH COXpPaHEHHS HMITYJIbCa,
MNPUHLNN CYNEPHO3UIUA CUJ, TMPUHIHUII PABHONPABUS HHEPIUATIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON PHEPrUU TEIUIOBOTO JBUXKEHUS MOJIEKYI C
aOCOJIIOTHON TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOr0 3apsija, 3akoH KyloHa, mpu 3TOM pa3idyaTh CIOBECHYIO
(GbOpMyIUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE M YCJIOBUS (TPAHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TPHUHIMUIIBI JCHCTBUS MalllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOUCTB; paziMyaTh yCJIOBHUS UX O€30MaCHOTO KMCIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HHU;

BBIMIOJHATh SKCIEPUMEHTHl 1O MCCICIOBAHUIO (PU3NUECKUX SIBICHUU U
MPOIIECCOB C HCIOJIb30BAHUEM TNIPSIMBIX, U KOCBEHHBIX HU3MEPEHUM, MPU ITOM
dbopmynrpoBaTh IpodaeMy/3aady U TUIOTE3y Y4eOHOro SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIJI0KEHHOT0 000pYy10BaHUs1, TPOBOIUTH OMBIT U (POPMYJIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MIPSIMbIE M KOCBEHHBIE U3MEpPEHUs (PU3NUYECKUX BETUYNH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIy (U3MYECKUMH  BEIIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUH, MPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUPOBATH PE3YIHTATHI MOJTYYCHHOU 3aBUCUMOCTH (DPM3MUECKUX BEJIMYUH B BUJIE
Ta0auIl U TpauKOB, JI€JIaTh BBIBOABI 110 PE3yIbTaTaM HCCIICI0BAHUS;

co0JiroAaTh MpaBuUiia 0E30MacHOr0 TpyJa MpU MPOBEACHUN HUCCIICIOBAHUI B
paMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-UCCIENOBATEeIbCKON W MPOEKTHOU
JIEATEIIbBHOCTH C MCIIOJIB30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aDOPATOPHOTO
o0opy10BaHUS;

pemiath pacuy€THbIE 3aJauyd C SBHO 3aJlaHHOM (DU3UUYECKOW MOJENbIO,
UCIIOJB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBHS 3aa4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHATh (U3UUECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOMUMbIC I €€ PEIICHHs, MPOBOIUTh PACUEThl M OIEHUBATH PEATLHOCTH
MOJIy4YCeHHOTO 3HAYCHUS PU3NIECKON BETUINHBL;

pelaTh Ka4eCTBEHHBIE 3aJ]a4M: BRICTPAUBATD JIOTUYECKHU HETPOTUBOPEUNBYIO
LEMOYKY PACCYXKICHHI C ONOpOW HA M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYCCKHEC SIBJICHNUS,

UCIIOb30BaTh  TMPU  pEHICHWHW  y4eOHBIX  3a7a4  COBPEMEHHBIC
uH(OPMAIMOHHBIE TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU U
MPEACTaBIICHUs YUeOHOW M Hay4HO-TOMYJISIPHOM HMH(OpMAaIUU, MOJIYYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB,KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyt0 HH(HOPMAIIHIO;
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IpPUBOJIUTH TMPHUMEPHI BKIIAZA POCCUHCKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU UTEXHOJIOTHIA;

UCTIOJIh30BaTh TEOPETUYCCKHE 3HAHUS MO (PHU3HKE B MIOBCEIHEBHOW KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOPAIEHUH C MPUOOPaMH M TEXHUYECKHUMHU
YCTPOUCTBAMH, JUISI COXPAHEHUS 3JI0POBbSI H COOIIOACHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTe B TpyINIle C BBIMOJHEHHEM pA3JIUYHBIX COLMANBHBIX POJICH,
IUITAHUPOBATh PadOTy TPYMIbI, PAHOHAIBHO pPACIPENeNiaTh OOS3aHHOCTH |
IUTAHUPOBATH JEATEILHOCTD B HECTAHIAPTHBIX CUTYaIMsIX, aJCKBAaTHO OLIEHUBAThH
BKJIaJl Ka)XKIOTOM3 YYaCTHHKOB I'PYIIIHI B PEIICHUE PacCMaTpUBAEMOM MPOOIEMBbI.

K koH1y 00ydeHus BO 2 cemecTpe NpEAMETHBIE pe3ysbTaThl Ha 0A30BOM
YPOBHE JIOJKHBI OTPaXXaThb CPOPMHUPOBAHHOCTH Yy 00yHarOIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpaxX poJib U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOJCH, LEJIOCTHOCTh M E€IUHCTBO
(bu3NYeCcKOi KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI TMPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJICIICH:
TOYEYHBIN JEKTPUUYECKUN 3apsi], Jy4d CBETa, TOUEUHbI HCTOYHUK CBETA, siI€pHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO f[pa MpH pelieHUU (PU3NYECKHX
3a/ay;

pacno3HaBath (hU3UUECKUE SIBICHUS (ITPOILIECCHl) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKN M KBAHTOBOU (DU3UKHU: AJIEKTPUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, OJJICKTPOMarHuTHAas WHAYKUWS, JEHCTBUE MArHUTHOTO TIOJSI Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsij, SJEKTPOMArHUTHbIE KOJeOaHUd U
BOJIHBI, MPSIMOJIMHEWHOE pPACIpPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuuss U TOJApU3alMs CBeTa, JUCHEPCHs CBeETa,
dbotoanexTpudeckuii 3Qdhext (hoTodrddexT), CBeTOBOE AaBiIEHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAass M HMCKYCCTBEHHas
PaANOAKTUBHOCTH;

ONMKCHIBATh M3YUYEHHBIE CBOWMCTBA BellEeCTBAa (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  PA3NIMYHBIX  Cped) |
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI), MCIOJB3Ysl (DU3UUECKUE BEITHYUHBIL:
NEKTPUYECKUI 3apsjl, CHJIa TOKa, HIEKTPHUUECKOE HANPSLKEHHE, JJIEKTPHUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJCKTPOJBIDKYIAs Cuia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO MOJiA, cuja Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO MOJIeH, MEPUOJ U YacToTa
KoJjeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M CHlla TOoKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosiHue U
ONTHUYECKas CWUJIa JIMH3bI, MPU OMHCAHUM MPABUIBHO TPAKTOBATH (DU3UUYECKUI
CMBIC]I HCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs U EAUHMIIbI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIONINE JAHHYIO (DU3UUECKYIO BEJIMYUHY C APYTUMH BETUUMHAMMU;
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OMKCHIBATh HM3YyYECHHbIE KBAHTOBBIC SBJIECHHUS M MPOLECCHI, HCIOIb3YS
bu3MYecKue BEIUYMHBI: CKOPOCTh JJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETa, PHEPTHUSU UMITYJIhC (POTOHA, MEPUOJ MOTypacmaga, SHEPTHs CBS3H
aTOMHBIX SJIep, TMPU ONHCAHWHM TPABWIHBHO TPAKTOBATh (HU3UUYECKUN CMBICI
WCIIOJIb3YeMBIX BEIIMYWH, WX OOO3HAYEHUS W CAWHHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3WYECKYI0 BEIWYUHY C JPYTHMH BEIMYMHAMH,
BBEIYHCIIATH 3HAUCHUE (PU3HUECKON BEIIMYNHBI,

aHAIM3UPOBaTh (HPU3UYECKUE MPOIIECCHl U SBIICHUS, UCTIONB3Ys (PU3NUECKHE
3aKOHBIM MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIILHOTO U MapaJuIeIbHOTO
COCJIMHEHUS MPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE ODWHINTEHHa st GoTtodrddexra,
3aKOH COXPAHEHHS HHEPTUU, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsifa, 3aKOH COXpPaHEHWsS MacCOBOrO YHCIa, MOCTyaarsl bopa,
3aKOH PaIMOAKTUBHOIO pacnaja,lipd 3TOM pa3jinyaTh CJIOBECHYIO (POPMYTHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUA (TpaHUIbI, O00JIACTH)
MIPUMEHUMOCTH;

OTIpeNeNATh HANpaBICHUE BEKTOpAa HWHAYKIMA  MArHUTHOTO  TTOJIS
MIPOBOJTHUKAC TOKOM, CHJIBI AMIiepa u cuiibl JIopeHta;

CTPOUTh W OIKCHIBaTh H300pa)KEHHE, CO37aBAEMOE IUIOCKUM 3EpKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OAKCIIEPUMEHTHI IO WCCIICIOBAHUIO (PU3UYECKUX SBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM TMPSAMBIX, U KOCBEHHBIX HM3MEPEHHIl: MPU 3TOM
dbopmyHpoBaTh MpoOIEMy/3a/1ady U TUIIOTE3y YIeOHOro 3KCIIepUMeHTa, 00upaTh
YCTaHOBKY M3 MPEJIJIOKEHHOTO 000pYA0BaHUS, POBOJAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBIISTh MIPSAMBIC M KOCBEHHBIE U3MEpPEHUS (PU3NUECKUX BEITUINH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHHUS W WCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCIEIOBAaTh 3aBHUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAHUEM
NPSAMBIX HM3MEPEHUH: MPHU O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHpPOBATH
pe3yabTaThl TOJYYCHHON 3aBUCHMOCTH (DM3UYECKUX BEIUYMH B BHUAC TaOIUIl U
rpaduKoB, AeaTh BBIBOBI ITO pe3yJIbTaTaM UCCICIOBAHMS;

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

pemarh pacuy€THbIE 3a7a4d C SBHO 3aJaHHON (PU3WYECKON MOENbIO,
UCITOJIB3Ys (PU3UYECKUE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4n
BBIOMPATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (HOPMYJIBI,
HEOOXOAUMBbIE ISl €€ pelIeHMs], MPOBOAUTH PACUEThl M OLIEHUBATh PEATbHOCTH
MOJIyYEeHHOTO 3HAUeHUS (PU3UUECKON BEITHMUMHBI;

peniaTh KaueCTBEHHbIE 33J]a4K: BHICTPAUBATh JJIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PAaCCYXKICHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyeckue IBICHUS;
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UCIOJb30BaTh  INPU  PEIIEHHH  Y4eOHbIX  3a7ad  COBpPEMEHHbIE
UHGOPMAIIMOHHBIE TEXHOJIOTHH I IOUCKA, CTPYKTYpUPOBAHNUS, HHTEPIPETALIUH U
IpeCTaBICHUS YUeOHOM M Hay4YHO-TIOMyJIApHOW HMH(OpMAaLWHU, MOIyYeHHON U3
pa3IMYHBIX HCTOYHUKOB,KPUTUUYECKH aHATTM3UPOBATH MOJTydaeMyto HHPOPMAITHUIO;

OOBSICHATh MPUHIUMBI JACUCTBUA MAIIMH, OPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3auyarh YCIOBUS UX 0€30MaCHOTIO MCIOJb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH IMPUMEPHI BKIAAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSCHEHHME IPOLIECCOB OKPYXkAIOLIETO MHpa, B pa3BUTHE
TEXHUKHUH TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B IOBCEAHEBHOW XKU3HU
Ui obecrieyeHus: O€30MacHOCTU MPU OOPAILEHUH C MPUOOpPaMH U TEXHUYECKUMHU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 3/10POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYKAIOIIEH CPEJIC;

paboTath B TpyNIlE€ C BBINOJIHEHUEM pPa3IUYHBIX COLMAIBHBIX POJEH,
IUIAaHUPOBATh PabOTy TpPYMIbl, PAUMOHAIBHO pacHpelnensiTh OOA3aHHOCTH U
IJJAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUAX, AJCKBATHO OLICHUBATH
BKJIaJl Ka)KJOTOU3 YYACTHUKOB I'PYMIIbl B PEIIEHHE PACCMATPUBAEMOI IPOOIEMBI.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJMETA ®u3uka
3.1 O0Obem yyeOHOro mpeamera @u3nka u BUAbI Y4eOHOH padoThl

Buj yueOHoii padoThl O0bem
4acoB
O0beM padoThHI 00YYAOIIUXCS B AKAJeMHYECKHX Yacax (BCero) 220

O0bem padboThl 00yYAKOIIUXCS BO B3aUMO/IeCTBHY € MpenoaaBareseM (Bcero) | 196

B TOM YHCJIC:

JIEKIUH 78
IIPAKTUYECKUE 3aHATUS 40
71a00paTOPHOE 3aHITHE 38
VHAMBU1YAJIbHbII IPOEKT 40
IIpomeskyTounas arrecranusi B popme 24
Nel cemectp — sk3aMeH 12
No2 cemecTp — 3K3amMeH, UHANBUIYAJIbHBINA TPOEKT 12
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3.2

TemaTuyeckuii IJIaH u cogep:xanue ydeoOnoro npeamera YII.06 ®usuka

TemaTnueckue
0JIOKH, TEMBI

OcHoOBHoOe cofep:kaHHe

O0beM yacoB

OcHOBHBIE BH/AbI AeATEJIbHOCTH
o0yuaomerocst

1 2 3
Paznen 1. PU3UKA T METOABI HAYYHOI' O ITOSHAHUA 4
Tema 1.1. Conieprkanue NeKIUK 2 U3yuenne HayYHBIX (IMIUPHYECKUX
dusuka — Hayka o Tpupoje. HaydHble METONbI MO3HAHMS OKPYKAIOIETO Mupa. Poib TEOPETHIECKUX) METOIOB MO3HAHHS
3KCIIEPUMENTA U TEOPHH B MPOLIECCE MO3HAHMUS TIPUPOIBL. IKCIIEPUMEHT B (DU3HKE. OKPYKAIOIIETO MUPA.
MonenmupoBanue (GU3NIECKUX SIBICHAN U MporieccoB. HayuHble THIOTE3HI. OGcyskieHne rPaHAL IPUMCHIMOCTH
®Du3HUECKUE 3aKOHBI UTEOPHH. I paHHIIbI MPUMEHUMOCTU(DU3HIECKUX 3aKOHOB. (hM3MUCCKHX 3aKOHOB H TCOPHI.
TIpHHIT COOTBETCTRHS. Pa6ota B rpymie no noaroToBke
KOPOTKHX COOOIIEHUH O POJIM U MECTE
Porb u mecto pusukn (GH3UKU B HAYKE M B IPAKTHYECKOM
B (JOPMHUPOBAHMHN COBPEMEHHOMHAYYHOW KAPTHHBI MUDA, NEATENBHOCTH JIHO/IEM.
B IIPAKTHYECKOM JIESTENBHOCTH JIFOJIEH JleMOHCTpaIKs aHAJIOTOBBIX U IIU(PPOBBIX
JlaGopatopubie 3aHsTus: "OmnpeneneHue EHbI JCICHHUS HW3MEPHUTEIBHOTO 2 M3MEPHTEIBHBIX IPHOOPOB, KOMIIBIOTEPHEIX
npubopa. M3mepeHne ¢Qu3NYECKUX BETMYMH C y4ETOM aOCOJFOTHOW AATHHKOB. .
" OCBO€EHNE OCHOBHBIX TIPUEMOB PabOTEIC
TIOTPCIIHOCTH udpoBoi 1adopatopuei o pusznke
Pazzen 2. MEXAHUKA 22
Tema 2.1. Kunemaruka 9 IIpoBedeHHE  DKCIEPUMEHTAa:  H3ydYEHHE
Cogepkanue JeKIHI 3 HEABHOMEPHOTO  JBIKCHHA € LENbIO
ONpENENieHNss  MTHOBEHHOH  CKOPOCTH;

Mexannueckoe Ak eHHe. OTHOCUTENBHOCTh MEXaHHIeCKOToiBIKeHus. Cucrema
oTcuéra.

Tpaexropusl.

[Tepemerenue, ckopocTb (CpeHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) HyCKOPEHHE
MaTepUaIbHON TOUKH, UX IPOEKLUU Ha OCU CUCTEMBI

koopanHat. CloKeHne IepeMeIIeHNH 1 CI0KEHUECKOPOCTEH.

PaBHOMEpHOE U PABHOYCKOPEHHOEIPSMOIUHEHHOE ABHKEHHUE.

I'paduku 3aBECHMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHS, IyTH U NIePEeMETCHHS
MaTepuaJbHOU TOUKUOT BPEMEHHU.

CBobOopHoe rmajieHre. Y CKOpeHHeCBOOOIHOTO Ma/ICHHUSI.

KpuBonuneitHoe nBukeHue. JBrkeHne MaTepUaibHONW TOUKH MO OKPYKHOCTH C
MIOCTOSIHHOM MOMOJYJII0 CKOPOCTBIO. YTIO0Bas

CKOPOCTb, JIMHEITHast ckopocTb. [leproa 1 yacToTa oOpaueHusl.

HCCIICAOBAHNUEC COOTHOIICHUA MEXKAY IYTIAMU,
HpOﬁ,Z[eHHI)IMH TCJIOM 3a IOCJICAOBATCIILHBIC

paBHblE  NPOMEXYTKH  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JBHMKEHUU C HadyaJlbHOU
CKOpPOCTBIO,  pPaBHOM  HYJIIO; HU3y4YEHHUE

JBMOKCHUA I1IIapuKa B BSI3KOM KHUIOKOCTH,
N3y4YCHUE JIBUKCHUA TECJIa, 6pOHJeHHOFO
TOPU30HTAJIBHO.

OOBsACHEHHE OCHOBHEIX HpHHHHHOBHGﬁCTBHH
TEXHHUYCCKUX YCTpoﬁCTB, TaKHuX Kak:
CIIMAOMETpP, LCITHbIC U peMéHHLIC nepegaimn




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

HpaKTI/I‘ICCKI/Ie 3aHATHA: Pemenue 3aJa4 110 TEMC. «MexaHuKay

N

JlaGoparopuble  3aHATHA:  «VM3MepeHuMe  ycKOpeHHMs ~— Tena  IIpU
PaBHOYCKOPEHHOM JIBHKEHUN». «l3yueHue NBHKEHHUs Tena, OPOLICHHOTO
TOPU30HTAIIBHOM.

JBIDKEHUS; W yCIOBUH uX 0e30macHoro
UCTIONB30BaHUs B IOBCEAHEBHOM

KHU3HH.

Pemenne pacuéTHbIX 3a1a4 C SIBHO33aJaHHOU
(GU3UIECKO MOAENBI0 C HCIIOIb30BaHHEM
OCHOBHBIX (pOPMYJT KHHEMATHKH.
Ioctpoenue 31 aHam3 rpagukoB
3aBHCUMOCTEM KMHEMATHYECKUX BEIMYUH OT
BPEMCHHU JUIA PaBHOMECPHOI'O u
PaBHOYCKOPEHHOTO IPSIMOJIMHENHOI O
JBVKCHUA.

PacriosnaBanue (U3MYECKUX  SIBICHUH B
Y4eOHBIX ONBITAX W OKPYXKAIOUIeH >KU3HHU:
paBHOMEPHOE 31 pPaBHOYCKOPEHHOE
NpSMONMHEWHOE  JBIKGHHE, CBOOOIHOE
MaJIcHUE TeJ,IBUXKEHUE 110 OKPY>KHOCTH.
OnycaHne MEXaHMYECKOTO JBIXKEHUS C
UCTIONIb30BAaHMEM  (DM3MYECKUX  BEJIHWYHH:
KOOpJMHATA, IyTh, IEPEMELIEHNE, CKOPOCTH,
yckopenue. PabGora B rpymmax 1mpu
IJIaHUPOBAHUU, MMPpOBEACHUN u
HHTEPIPETALMN  PE3YJILTATOB  OIBITOB U
aHaJIn3¢ JOIIOJTHUTCIIbHBIX HUCTOYHHUKOB
nH(opmanuu no reme

Tema 2.2.

Jlnnamuka

CoziepkaHue JEKINU

IIpunuun otnocurensHocTH ['anuies. Ilepsriit 3akon HeiotoHa. MHepumaibHbIE CUCTEMBI
otcuéra. Macca tema. Cuna. [lpuniun cyneprnosunuu cwi. Bropoii 3akoH HeioTona st
MaTepHaIbHONU TOUKH.

Tpetuit 3akoH HeloToHa [71s1 MaTepUaIbHBIX TOUEK.

3aKOH BCEMUPHOI'O TSTOTEHHUS.

Cuna tspxectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenue. Bunet TpeHus (IIOKOSI,CKOJBXKCHHUS, KAYCHUS).

Cuna tpenus. Cyxoe TpeHuUe.

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

[TocTymarenbHOE M BpalaTeIbHOSABIDKEHIE a0COMIOTHO TBEPIOTO Tea.

CpaBHeHHE Macc B3aUMO/ICHCTBYIOINX TEII.
W3yuyeHue 3aBUCUMOCTU CUJIBI YIIPYTOCTH OT
nedopManuu; CpaBHEHUECHIT TPSHUS TTOKOS,
Ka4CHHUS U CKOJIEKCHHS.

OObsicHeHHEe HeBecoMocTH.  [IpoBencHue
9KCICPUMEHTA: HCCIICAOBAHUE 3aBUCHMOCTH
CHWJI YIIPYTOCTH, BOSHUKAIOIINX B TIPYKUHE

W pe3MHOBOM 0OO0pasie, OT ux jaehopmaiuu;
H3ydYeHHe IBIDKEHHsS OpycKa 10 HaKJIOHHON
IUIOCKOCTH; HCCIIeJOBaHHE YCIOBUi
paBHOBECHsI TBEPAOro Teja, MMEIOIIEro OCh
BpAIICHHS.

OO0bsicHeHHEe 0COOEHHOCTEH PAaBHOMEPHOTO H
PaBHOYCKOPEHHOIO MPSIMOJIMHEHHOTO




MOMEHT cHJIbl OTHOCHUTEIHHO OCHBpalICHUA. IIneyo cumel. yCJ'IOBI/IHpaBHOBeCI/ISI TBép)IOFO
TCa.

Texanaeckue yCTpOI\/‘ICTBa U TPAKTHIECKOE TMTPUMCHECHHUE: TOAIIHUITHUKH, OBHUKECHUE
HCKYCCTBEHHBIX CITYTHUKOB

IIpakTrnueckue 3ansatus: Pemienue 3ama4 o teme: «/nHamukay

N

Jlaboparopusie 3ausaTus: «M3ydenue kordduimenTa TpeHrHe MeTo10M
IPEJIEIbHOIO yriay.

(&

IBWJKEHHS, CBOOOJHOIO IMaJeHHs  Tel,
JIBIDKEHUSI TO OKPYXHOCTH Ha OCHOBE
3aKkOHOB HEpI0TOHA, 3aKOHAa BCEMHPHOTO
TSATOTCHUS.

OO0BsCHEHHE OCHOBHBIX MPHHIUTIOBICHCTBUS
MONINIMITHAUKOB M WX  NPAaKTHYECKOTO
MIPUMEHCHUSI.

OOBbsICHEHHE  NIBHKCHHSA  HCKYCCTBCHHBIX
CITyTHUKOB.

Pemienne pacu€THbIX 3a7a4 ¢ ABHO3aJaHHOMN
(GU3NYECKO MOJENBI0 C HCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOBH (DOPMYJT THHAMUKH.
Pacrio3HaBanue (u3MUYCCKUX SBICHUN B
Y4eOHBIX ONBITAX M OKPYKAIOMEH KU3HU:
HHEPI, B3aUMOACHCTBHUE TEIl.

AHanm3 (U3NIECKHUX MPOIIECCOB U SBICHUI €
HCTIOJNIB30BAaHUEM 3aKOHOB ¥ IIPHHITUIIOB:
3aKkoH BcemupHoro tsarorenus, I, II u III
3aKkOHBl HBIOTOHA, IPUHIMIT CYIEPIIO3UIIHN
CHII, MIPUHIIUTL PaBHOTIPABHOCTH
MHEPIHMATBLHBIX CUCTEM OTCUETa

Tema 2.3.

3aKkoHbI COXpaHCHHUS B MEXaHUKE

Cojnepkanue JEeKITMU

Nmmynbee MaTepualbHOW TOYKM (Tena), CUCTEMbI MaTepHalbHBIX TOoueK. MIMIynbe Cuiisl U
M3MEHEHNEUMITYJIbca Tella. 3aKOH COXpaHEeHUs WMIyibca. PeakTtnBHOe aBmxkenne. Pabora
cuibl. MOIIHOCTb CHUJIBL.

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

ITorennmansHast sHeprud. [loTeHIMaNbHAS SHEPTUS yIPYToaAe(OPMUPOBAHHON IPYKUHEI.
[orenumanbHast SHeprust Tenma BOMW3M THOBepxHocTH 3emin. [loTeHnuanbHBlE |
HernoTeHnualbHble cwibl.  CBsi3b pabOTBl  HENMOTECHIMAIBHBIX CHJI C HM3MEHEHHEM
MEXaHUUYECKOH IHEPTUU CUCTEMBI Tel. 3aKOH COXPAHEHUS! MEXaHUYECKON SHEPTUH.
Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHHueckue yCTpOWCTBA M NPAKTHUECKOE MPHMEHEHHE: BOAOMET, KOMNEp, MPY>KUHHBII
IIUCTOJICT, JBUKCHHUE PAKET

IIpoBeneHue  SKCHIEPUMEHTA:  HU3Yy4YCHHE
a0COJIFOTHO HEYIPYTOTo ynapa ¢ MOMOIIBI0
JIByX OJIMHAKOBBIX HHTSHBIX MAasiTHUKOB,
HCCIICIOBAaHUE CBS3M  pabOTBl  CHJIBI  C
N3MEHEHHEM MEXaHUYECKON SHEPruH Tena
HAa [IPUMEPE PACTSHKCHUS PE3UHOBOI0KIYTA.
OneHka aOCONIOTHBIX M OTHOCHTEIBHBIX
MOTPENIHOCTEH  M3MEpeHuH  (pu3ndeckux
BEJIMYMH.

Pemienne pacu€THbIX 3a7a4 ¢ ABHO3aJaHHOM
(U3MIeCKO MOJENbI0 C HCHOJIB30BAHUEM
OCHOBHBIX 3aKOHOBH ()OpMYJ IUHAMHUKH W
3aKOHOB COXPaHEHUS.




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

Koumponvnas paboma Nel no pazoeny: «Mexanuxay

Pemenne xayecTBEHHBIX 33724 C ONOPOH Ha
n3y4yeHHbIe B pasjerne «MexaHHKa) 3aKOHBI,
3aKOHOMEPHOCTUH (DH3HIECKHE SBICHHS.
OmucaHue MEXaHHYECKOIO JBIDKCHHS C
UCIIONB30BAaHHEM (PU3HYECKUX BEIIHIHH:
UMITYJIbC ~ TeJNa, KHHETHYeCKas OSHeprus,
NOTCHUMAJbHAS ~ JHEPIrHs, MEXaHHWYecKas
paboTa, MEXaHHYeCKas MOLTHOCTb.

Ananu3 Qpu3NYecKUxX MpOIECcCOB U SBICHUHN C
UCIIONB30BAaHUEM  3aKOHA COXpaHEeHHsI
MEXaHUYECKOW IYHEPruH,3aKOHA COXPaHEHUS
UMITyJIbCa.

OO0bsacHeHHe OCHOBHBIX MIPUHLIUIIOB
JOCUCTBUSL W TPAaKTHYECCKOTO IMPUMEHEHHS
TEXHUYECKUX YCTPOHCTB, TAKUX KaK: BOZOMET,
KOIEP, NPYKUHHBII ITUCTOJIET.

OOBsICHEHHE ABW)XCHUS PAKeT ¢ ONMOPOH Ha
U3yYCHHBIC (DU3HYCCKHE BEIUYMHBI H3aKOHBI
MEXaHHKH.

Hcnonp3oBaHue Ipy MOATOTOBKE COOOIIECHU
0  TNPUMEHEHHMH  3aKOHOB  MEXaHUKH
COBPEMEHHBIX MHPOPMAIMOHHBIX
TEXHOJIOTHH JJIsl IOUCKA, CTPYKTYpHUPOBaHHUS,
MHTEPIPETALNH u Npe/CTaBICHUS
nHpopmanuu, KPUTHYIECKHUH aHamu3
nonydaemoii  mHpopmauuu  IIpoBeneHue
KOCBEHHBIX  M3MEpPEHMH, HCCIeIO0BaHMI
3aBUCHMOCTEN (u3NUECKUX ~ BEJIMYUH,
IIPOBEPKa MPeTI0KEHHBIX THIIOTE3

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMHUKA
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Tema 3.1.

OCHOBBI MOJICKYJISIPHO-KHHETHYECKO TEOPHH

CoziepkaHue JEKINU

[IpoBenenne sKcIepUMEHTa: OMpEACICHUE
Macchl BO3AyXa B KJIACCHOW KOMHATe Ha




OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KHHETHYECKOH TEOpHH M UX OIBITHOE 0OOCHOBaHHUE.
BpoyHoBckoe nBHXKEHUE.

Juddysns. Xapakrep IBMKCHHS W B3aUMOICHCTBHS YacTHI] BemecTBa. Mozenn cTpoeHus
ra3oB, XUIKOCTEH U TBEPABIX TEN U 0OBICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJeneil. Macca upasmepsl Monekyi. KonuuectBo Bemectsa. IloctosiHHas
Asorasnpo.TemioBoe paBHOBECHE.

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

AOGcomoTHas TeMIiepaTypa Kak MepacpeiHel KHWHEeTH4eCKOi S3Hepriuy TEeNI0BOT0 JBIKEHUS
YacTHI] rasa.

[IIkana remnepatyp Kenbuna.l'a30Bble 3akoHbl. YpaBHeHHe MenneneeBa—KnanelipoHa.
3akoH JlanbToHa. M30mponeccsl B HAEaIbHOM ra3e ¢ MOCTOSHHBIMKOJIMYECTBOM BELIECTBA.
I'paduyeckoe nmpencraBiIeHUe U30IPOLECCOB: H30TEPMa, H30X0pa,u300apa.

TexHnveckue ycTpoHCTBa MIPAKTHUECKOE IPUMEHEHHE: TePMOMETP, OapoMeTp

[IpakTuueckue 3ansatus: Pemenue 3agau no teme: «OCHOBBI MOJEKYISPHO-
KMHETUYECKON TEOPUN.

JlaGopatopusle 3ansaTus: «IIpoBepka 3akona boitns-Mapuotray

OCHOBE M3MEpeHHi o00béMa  KOMHATHI,
JIaBJICHUs] © TEeMIIepaTypbl BO3JyXa B Heil;
HCCIICIOBaHHE 3aBHCHMOCTH MEXTY
apaMeTpaMy COCTOSTHHS pa3pe:KeHHOTOTa3a.
Omenka aOCONMIOTHBIX W OTHOCHTEIBHBIX
MOTPEIIHOCTeH  M3MepeHnd  (u3mdeckux
BEJTHYMH.

OOBbscHeHHE OCHOBHBIX TIPUHITUTIOB
JeiictBuit TepMomeTpa H OapomMeTpa H
yciIoBUH WX 0€30MacHOr0 HCIIOJIb30BaHUS B
MIOBCEIHEBHOU KU3HMU.

Pacrio3HaBanue (uU3MUYCCKUX SBICHHUN B
Y4EeOHBIX OIBITAX M OKPYXKAIONICH KHU3HU:
muddy3us, OpOyHOBCKOE IBIKCHUE.
Onucanue TEIJIOBBIX SIBIICHUN c
UCTIONB30BaHUEM  (DM3WYECKUX  BEIWYHH:
JABICHUE Ta3a, TeMIlepaTypa, CpeIHss
KHHETHYECKast SHEePTHs Xa0THYECKOTO
IBIDKCHUS MOJICKYJ, CpEIHCKBAApATHIHAS
CKOPOCTbh MOJIEKYIIL.

AHanmu3 QU3HYECKUX MPOIIECCOB USABJICHUI C
ucnonb3oBanueM MKT, ra3oBbIX 3aKOHOB,
CBA3M CpEIHEH KHUHETHUYECKOH JHEPIruu
TETJIOBOTOJIBUKEHHSI MOJIEKYJI ¢ a0COIFOTHOM
TeMIEpaTypoil.

Pemrenue pacu€THBIX 3a7ad ¢ SBHO3aJaHHOU
(U3NYECKO MOJIENIBI0 C HCHOJIh30BAHUEM
ocHOBHBIX mnonoxennit MKT, 3akoHOB u
(OpMyIMOJIEKYIIPHOHN (PUIUKH.

PaGora B rpymmax TmpH IDTAHUPOBAHHH,
MIPOBEJICHUN M WHTEPIIPETAIIMUA PE3yJIbTaTOB
ONBITOB W  aHallM3€  JOTOJHUTEIBHBIX
HMCTOYHUKOB WHGOPMAIIUHU TI0 TEME

Tema 3.2

OCHOBBI TEPMOAMHAMHKH

Coneprkanue JEeKITIN

|9V

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

IIpoBeneHne SKCIEpUMEHTa: HW3MEPEHHE
YIEIbHOM TEII0OEMKOCTH BEILIECTBA.

OrnieHka aOCONIOTHBIX W OTHOCHTENBHBIX
TIOTPENTHOCTEH HM3MEPEHHH (PU3NIECKUX




Konmuectso Temnots! u padora.

BHyTpeHHss 3Heprust 0JHOATOMHOTOUICANbHOIO ra3a. Bupsl Temnonepenaydu:
TETUIONPOBOAHOCTD, KOHBEKIIHSI, U3IIydeHHE. Y JeTbHAS TEINTOEMKOCTh BELIECTBA.
KonmuecTBo TEIIIOTHIIPH TEIUIONEPEaate.

[Monsitre 06 annabatHoM mpouecce.[lepBblil 3aKOH TEPMOANHAMHUKH.
[TpumeHeHne nepBoro 3aKoHa TEPMOIMHAMHKH K H3onpoueccam.[ paduueckast

HHTEpIIpeTanus padoTHI rasa.
Bropoii 3ak0H TepMOIMHAMUKH.

HeobpaTtumocTs npo1ieccoBB MpUPO/IE.

Tennossle MammHbl. [IpUHINOBIACHCTBUS TETIIIOBBIX MAIIHH.
ITpeoOpa3oBaHys YHEPTUHB TEIUIOBBIX MAIIMHAX.

KoadduineHT M01e3H0T0 ASHCTBUSTEIUIOBOM MAIITUHBI.

[y KapHo u ero k03¢ GHIUeHTIONE3HOTO JeHCTBHSI.

OKOJIOTHIECKHUE MTPOOIEMBITEIIIOIHEPT € THKH.

TexHuueCcKue yCTpOUCTBA UIIPAKTUUECKOE IPUMEHEHUE!

JIBUTaTeJIb BHYTPEHHETO CTOPAHUS,0BITOBOI XOJIOAMIBHHUK, KOHIUIIOHED

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

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

OO0BscCHEHNE IPUHIIUTIOB ICHCTBHS U
ycioBuii 0€301TacHOTO HCIIOIB30BAHNUS

B ITOBCETHEBHOM >KU3HH JBUTATEIIS
BHYTPCHHETO CTOpPaHUS, OBITOBOTO
XOJIOIWIbHHUKA, KOHTUITMOHEPA.
OmnucaHue CBOMCTB TENI U TCINIOBBIX
SIBIICHUM C HUCII0JIb30BaHUEM
(U3MYEeCKUX BEJIWYHH: JTABJICHUC
raza, TeMIeparypa, KOJIHYECTBO
TEIUIOThl, BHYTPEHHSA JHEPrus,
paboTa raza.

Pewenue pacuéTHeIX 3a/1a4 C SBHO
3alaHHOM (HU3NIECKOI MOIENBIO C
HCITOJIE30BAHUEM OCHOBHBIX

3aKOHOBH ()OPMYJIT MOJICKYJISIPHOM
(U3MKK ¥ TEPMOTUHAMUKH.

Pemenue kaueCTBEHHBIX 3a]1a4 ¢ OTIOPON Ha
W3yYEHHBIE B pazfene «MoeKyspHast
(hu3MKa UTEPMOTUHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U PUBNIECKUESBICHUS.

Pa6ota B rpynmax npu aHaiamze

JTOTIOTHUTEIBHBIX HICTOYHUKOB HH(POPMAIINN

10 TEME

Tema 3.3.

ArperatHpie COCTOsIHUSA BenlecTBa. Pa3oBble nepexoabl

12

CoziepkaHue JEKINU

[TapooGpazoBanue u KoHACH AW VicnapeHue 1 KUIeHue.

AGcCooTHas ¥ OTHOCHTEINIbHAS BIQXKHOCTH Bo3ayxa. HacelmeHHsliinap. Y nenpHas
TEeIIoTa 1apooOpazoBaHus. 3aBUCHMOCTD TEMIIEPATyphl KUIICHUS OT JIaBJICHHS.
Trépnoe teno. Kpucrammyaeckne n amopHbIe Teaa. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB. )KI/IIIKI/IQ KpUCTAJIJIbI. COBpeMeHHBIeMaTepI/IaHBI. IInaBnenue n
KpUCTaTU3aIMA. Y JenbHas TervioTamiasieHust. Cyomumarnus.

YpasHenue TertoBoro 6ananca. TeXHIYECKHE YCTPOUCTBA U TIPAKTHYECKOE
MIPUMEHECHHE: TUTPOMETP U IICHXPOMETP, KAIIOPUMETP, TEXHOJIOTHHIIONYYCHHS

IIpoBeneHne HKCHEpHUMEHTA: H3MEpPEHHE
OTHOCHUTEIILHOH BJIaXXHOCTU BO3/yXa.
OrneHka aOCONIOTHBIX M OTHOCHTEIHHBIX
MOTPEIIHOCTEH HM3MepeHni (PH3MIECKIX
BEJIMYNH.

M3yuenue cBONCTB

HACBHIIIEHHBIXIIAPOB, CIIOCOO0B
HU3MEPEHUS BIAKHOCTH




COBPEMCHHBIXMATCPHUAJIOB, B TOM YUCJIICHAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUU

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

JlaGopaTtopHsbie 3ansTHS: «3MepeHrne OTHOCUTENIbHON BIQKHOCTH BO3IyXa
C IOMOIIBIO TICUXpOMETpay, «OnpeenecHue yIeabHON TEII0ThI
napooOpa3oBaHus BObI», «KoneOaHUsI )KUIKOCTH B COOOMIAIOIINUXCS
COCYJIaxy.

Koumponvnasa paboma Ne2 no pazoeny: « MKT. Tepmoounamukay.

HaOmonenne kunenust npu
MOHU)KEHHOM JIaBIC€HUH, HArPEBaHUs

U IIJIaBJICHUS KPUCTAIITUYECKOTO
BEIIIECTBA.

OObsicHeHNE TPUHIIMIIOB ICHCTBUS U
YCIIOBHIA 0€3011aCHOTO UCTIONIb30BAHHSB
MOBCEIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETpa, KaJopUMeTpa.
M3yueHne TeXHOJIOrHi MOIyYeHUS
COBPEMCHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HaHOMAaTepHajoB.

Pemenne pacu€THBIX 3a1a4 ¢ IBHO
3aaHHOM (HHU3NIECKOI MOENBIO C
HCTIONIb30BAHIEM YPaBHEHUS
TETIJIOBOTO OalaHca.

Pemenne kauecTBEHHBIX 3a/1a4 C ONIOPOH Ha
N3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1
(U3HYECKUESBIICHHS TI0 TEME.
Pacnio3naBaHue GU3NUECKUX SBICHUNB
y4eOHBIX OIBITaX U OKPYKAIOIIEH
KHU3HU: ieopMmanusi TBEPABIX Tell,
HarpeBaHue U OXJIAXKJCHHE Tell,
M3MEHEHNE arperaTHbIX COCTOSHUI
BEIIIECTBA U OOBSICHEHHE HX Ha OCHOBE
3aKOHOB 1 (POPMYJIT MOJIEKYJIIPHON
¢bu3HKH.

Hcnons3oBanue nHGpOpManOHHBIX
TEXHOJIOTHH JUI MOUCKA,
CTPYKTYpPUPOBaHUS,

MHTEPIPETANNH U IPEICTaBICHUS
MH(POPMAIIH TIPH ITOATOTOBKE
COOOIIeHNH 0 MPUMEHEHUM3AKOHOB
MOJICKYJISIPHON (PU3UKH U
TEPMOJWHAMUKH B TEXHHUKE

M TEXHOJIOTHSIX

Paznea 4. JIEKTPOJAMHAMUKA

14

Tema 4.1 | DnekTpuyeckoe moste




ConepmaHI/Ie JICKIIMH

OnexTpu3anys Ten. DNeKTpUIecKuiizapsaa. J[Ba Buaa 3JeKTpHIECKNX 3apsIoB.
[TpoBOAHUKH, AUPIEKTPUKH U MOTYIPOBOJIHUKN. 3aKOH COXPAHEHHS JIICKTPUUECKOTO
3apsa.

B3aumoneiictue 3apsanoB. 3akoH Kynona. ToueuHsli anekTpuuecKuiizaps.

DIeKTpHIECcKOe ToJIe.

Hanpsox€HHOCTS 3IIeKTprdIecKOronois. [IpuHITHIT CYTIepIIO3UIHN IIEKTPUISCKUX
noJied. JINHUM Hanpsy)KEHHOCTHU AJIEKTPUUECKOIOIIOJISL.

Pabora cun anexktpoctarudeckoromnods. [loreHiuan. Pa3HOCTh MOTEHIINAIOB.
[IpOBOIHUKY U AUAIEKTPHKH B 3JIEKTPOCTATUIECKOM Toe. JuanekTpudeckas
MIPOHUIIAEMOCTD. DNEKTpoEMKOCTh. KoHsleHcaTop.

DNeKTPOEMKOCTB INIOCKOT'0 KOHIEHCATOpa. DHEPTHUs 3apSKEHHOTO
KkoHIeHcaTtopa. TexHndeckne ycTpoiicTBa U MPaKTHIECKOE IPUMEHEHHE:
AIEKTPOCKOIL, SJIEKTPOMETP, dICKTPOCTATHIECCKASI 3aIIUTa, 3a3EMIICHHE
ANEKTPONPUOOPOB,KOHICHCATOP, KOMMPOBAIbHBIHAIIIAPAT, CTPYIHBIH
TIPUHTEP

HpaKTI/IquKHe 3aHATHA: Pemienue 3aga4 Ha TEMY: ((BJICKTpI/I‘ICCKOC TTIOJIC»

IIpoBeneHue F3KCIepUMEHTA: U3MEPEHHE
INEKTPOEMKOCTH KOHAEHCATOPA.

OreHka aOCOMIOTHBIX ¥ OTHOCHTEIBHBIX
TPEITHOCTEH U3MEPEHUH (HU3MIECKIX
BEJINYMH.

W3yuenue npuHUUIIOB AEUCTBUS
IIEKTPOCKOIIA, HIIEKTPOMETA,
KOHJICHCATOpa.

W3yuyenue NpUHIUIIOB JEHCTBUS

1 yCJIOBHH 0€3011aCHOTO IPUMEHEHHSB
MIPAKTUYECKOI JKU3HHU, KOMMPOBAIHLHOTO
anmapara, CTpyHHOToNpHHTEpA.
PaccMorpeHnue pu3nueckux OCHOBaHUI
IEKTPOCTATHYECKOI 3aIUTHI M 323 MIICHUS
NIEKTPONIPHOOPOB.

Pemenne pacu€THBIX 3a1a4 ¢ SBHO33TaHHOMN
(U3MYECKOM MOAEIBIO C CIIOIb30BaHHEM
OCHOBHBIX 3aKOHOBH (hOpMyIT
IIEKTPOCTATHKH.

Pemenue kaueCTBEHHBIX 3aJ1a4

C OIIOPOH Ha U3YUYEHHBIE 3aKOHB,
3aKOHOMEPHOCTH 1 (1)1/13I/I‘IGCKI/IG SIBJICHUA
JNMEKTPOCTATUKH.

PacrniozHaBaHme pU3HMUECKUX ABJICHUNB
Y4eOHBIX ONBITaX U OKPYXKAIOIIeH KU3HU:
JIEKTPHU3ALHS Tell, B3aUMOJICHCTBHE 3apsI0B
1 00BSICHEHNEHX Ha OCHOBE 3aKOHOB U
(OpMyJI 3JIEKTPOCTATHKH.

OnucaHue U3y4eHHBIX CBOICTB BEIIECTBA U
INEKTPUUYECKHX SABICHUIC UCIOIb30BAHUEM
(I)I/I3I/I‘IGCKI/IX BCJIIMYHWH: SHGKTpI/I‘IeCKI/Iﬁ
3apsiji, HapsHKEHHOCTD 3JIEKTPUUECKOTO
TOJIs1, TOTEHIINAJ, PA3HOCTh OTEHIINAJIOB,
3JIEKTPOEMKOCTb.

AnHanu3 pU3HMYECKUX MPOIECCOB UABJICHUH C
UCTIONIb30BAaHHEM (PH3WIECKUX 3aKOHOB!
3aKOHa COXPAHEHUs JIEKTPUIECKOTO 3aps/a,
3akoHa Kynona.




Pabora B rpynmax npu aHanuse
JIOTIOJTHUTENBHBIX HCTOYHUKOB HH(pOPMaIUN
1 MOATOTOBKE COOOIIEHUHO MPOSBICHUN
3aKOHOB JIEKTPOCTATHKHB OKPY KAIOIECH
KM3HU ¥ IPIMEHECHUH UX B TEXHHUKE

Tema 4.2

IocTosTHHBIH 1eKTPUYecKUii TOK. TOkM B pa3jiM4HbIX cpeaax

Coneprkanue JEeKIMU

DIEeKTPUUECKUI TOK. Y CIIOBHS CYIIESCTBOBAHIS AIEKTPHUCCKOTO TOKA. MIcTOUHHUKH
Toka. Cuna Toka. IlocTOSTHHBIN TOK.

Hampsokenue.

3akon OMa i ydacTKa [enu. DIEKTPUIEeCKOe COMTPOTUBIICHUE. Y IeTTbHOE
compoTuBieHHe BenecTBa. [locienoBarenbHoe, apauieibHOE, CMEIIaHHOES
COCMHEHUE POBOIHUKOB.

Pabota ay1eKTpUIecKoro Toka.

3akoH J[xoymsi—Jlena. MoIHOCTEINEKTPUIECKOTO TOKA.
ONEeKTPOABIIKYIIAS CHUJIA M BHYTPEHHEE CONPOTHBICHUEHCTOUYHHIKA TOKA.
3akon OMajist MOTHOH (3aMKHYTOM) aneKTpuueckoit ienu. Kopotkoe
3aMbIKaHUE.
DJeKTpOHHAs IPOBOIUMOCTH TBEPABIX METAJUIOB. 3aBUCUMOCTHCOMIPOTHBIICHUS
METaJUIOB OT TEMIIePATyPHL.
CBepXIpoBOJMMOCTb.
OJeKTpUUECcKuil TOK B BakyyMme. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.
[omynpoBonuuku. CoOCTBEHHASI HITIPUMECHASI ITPOBOIUMOCTB MTOJTyTIPOBOTHUKOB.
CaoiicTBa p—n-nepexona. [ToimynpoBoJHHKOBBIE TPUOOPHI.
DneKTpU4ecKuil TOK B pacTBOpaxX HpacIiaBax d1eKTPOIUTOB.
OJIEeKTPOIUTHYECKAs TUCCOIHAIISL. DIEKTPOIIH3.
DneKTpuuecKuid TOK B razax.CaMOCTOATENbHBIH U HECAMOCTOSITETILHBIN
paspsa.Monnus. [Tnasma.
TexHuueckue ycTpoicTBa U IPaKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIILTMETD,
peocTaT,NCTOYHUKH TOKA, 3JICKTPOHArpeBaTebHBIE TPHOOPHI,
3NEKTPOOCBETUTEIBHBIE TPHOOPHI, TEPMOMETP CONPOTHUBIICHNUS, BAKYYMHBII JHO,
TEPMHUCTOPHI ¥ POTOPE3UCTOPHI, TOIYNPOBOIHUKOBBIN MO, TAIbBAHUKA

Koumponvnas paboma Ne3 no pazoeny: « nekmpoounamuxay

[IpoBeneHue 3KkCiepuMEHTa: U3y4EeHUE
CMELIAHHOTO COETUHEHUS PE3UCTOPOB;
n3mepenue DJIC UCTOUHMKA TOKA U €T0
BHYTPECHHETO COTPOTUBIICHNUS; HAOIFOICHIE
3JIEKTPOJIN3a.

OrreHka a0COTIOTHBIX M OTHOCUTEIIBHBIX
MOTPEIIHOCTE M n3MepeHnil (PU3NIECKIX
BEITUYMH.

OOBsICHCHHE IPUHIIUIIOB ICHCTBHS U
YCIIOBHIA 6€30MIaCHOTO MPUMCHEHHS
aMIlepMeTpa, BOJIbTMETPA, peocTaTa,
HMCTOYHUKOB TOKa, 3JIEKTpOHArpeBaTeIbHbIX
U 3JICKTPOOCBETUTEILHBIX IPHOOPOB,
TEPMOMETpPA CONPOTUBIICHHUS, BAKYYMHOTO
IHOJIa, TEPMHUCTOPOB U (POTOPE3UCTOPOB,
MOy IPOBOTHUKOBBIX INOJIOB, TaIbBAHUKH.
Peuienne pacu€THbIX 3a7a4 € IBHO3aAaHHOM
(U3UYECKOI MOJICITBIO C UCTIOE30BaHHEM
OCHOBHBIX 3aKOHOBH (DOPMYJT TEMBI
«IToCTOSTHHBIHN 3JIEKTPUUECKUM TOK.
PacrniozHaBaHmMe pU3MUECKUX SIBICHUNB
Y4eOHBIX OMBITaX M OKPYKAIOMICH YKH3HU:
3JIeKTpUYECKasi MPOBOJUMOCTD, TEIIOBOE,
CBETOBOE, XMMUYECKOE, MArHUTHOE JIEUCTBUS
TOKa.

AHanu3 3IIEKTPUUECKUX SBJICHUHN U
MIPOIIECCOB B IETSX MOCTOSTHHOTO TOKAC
WCTOJIb30BaHNEM 3aKOHOB: 3akoH OMma,
3aKOHOMEPHOCTH TOCIIeIOBATEILHOTO U
NapauIeIbHOTOCOSTUHEHHSI IPOBOTHUKOB,
3akoH Jlxoyns-Jlenna.




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

Ornucanue U3yuyeHHBIX CBOWCTB BEUIECTB U
ANEKTPUUYECKUX SBICHUIIC NCTIOJIb30BAHUEM
(U3NIECKUX BEIMYUH: IICKTPHUECKIH
3apsl, cuia TOKa, MEKTPUIECKOE
HaIpsHKEHUE, JIEKTPUIECKOE
COINPOTUBJIEHUE, PA3HOCTh NOTEHLUAJIOB,
DJ1C, paboTaToka, MOIITHOCT TOKA.
Hcnonp3oBanue nHOOPMAIIMOHHBIX
TEXHOJIOTHUM 15 IOMCKA,
CTPYKTYPUPOBAHHUSI, UHTEPIIPETAIINU U
MpeCTaBICHUS HH(pOPMAIUK TIPH
MOJIrOTOBKE COOOIIEHHUIT 0 TPUMEHEHHH
3aKOHOB IMOCTOSIHHOT'O TOKAa B TEXHHUKE U
TEXHOJIOTHUIX

WuauBuayanbHBIN MPOEKT: TUIIBI TPOEKTOB; BBIOOP U(DOPMYITHPOBAHUETEMBI, 16
MIOCTAHOBKA 11€JIe; ATanbl padOThl Ha/l TPOEKTOM.
ITpomexxyTOYHas aTTEeCTALUSA 12
Paznen 5. DJIEKTPOAMHAMMKA 23
Tema 5.1 MarnuTHoe noJie. JJIeKTPOMATHUTHAS UHAYKIUA 23 TIpoBenienue sKciepUMEHTa: H3yHeHHE
7 MAarumMTHOIO IMOJISI KAaTYHIKH € TOKOM;

Cojnepkanue JEeKIMU

ITocTosIHHBIC MATHUTHI.

BzaumoelicTBHE MOCTOSTHHBIX

MarHuToB. MarHuTHOE TOJIE.

BexTop MarHUTHON MHIYKLMH.

[IpuHIMn Cynepno3uuy MarHuTHLIX MoJiel. JInHuu MaranTHOW nHAyKumMu. Kaptuna
JIMHUP MarHUTHOM MHIYKIUH MOJISI IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1ojie MpOBOAHMKA ¢ TOKOM. KapTuHa AMHMA WHAYKIMH MArHMUTHOTO MOJIS
JUTMHHOTO MIPSIMOT0 MIPOBOJHUKA U 3aMKHYTOT'0 KOJIbLIEBOTO IPOBOIHHKA, KATYILIKH C TOKOM.
OmnsIT Opcrena.

B3aumoneiicTBue IpOBOJHUKOB C TOKOM.

Cuna AMriepa, e€ MOILyJIb U HarpaBJeHUE.

Cuna JlopeHua, e€ MoAyjdb M HampabiieHuE. [IBHXKeHHE 3apsHyKeHHOW YacTULBl B
OJIHOPOJTHOM MarHUTHOM MoJie.Pabora cuisl JlopeHra.

SIBneHue ANEKTpOMAarHWTHOW wuHAYKUMUA. I[loTok BekTopa MarHUTHON

WHIYKIHH.

DIIEKTPOJIBHIKYILAS CHJIA HHIYKIHUH.

HCCIIEI0BaHKE ICHCTBHS TIOCTOSHHOTO
MAarHuTa Ha paMKy C TOKOM;
HCCIIEI0OBaHUE ABICHHUS
JJIEKTPOMArHUTHOM UHITYKIHH.

OreHKa a0COMIOTHBIX M OTHOCHTEIBHBIX
MOTPENIHOCTEH H3MEPEeHNH (PH3MIECKUX
BEJTMYHH.

OO0BscHeHNE IPHHINIIOB ASHCTBHS U

YCIIOBHH 6e30macHOrO MIPUMEHEHUS
IOCTOAHHBIX MAr"HuTOB, JJICKTPOMArHUTOB,
JICKTPOABHIATEIS, ycKopuTesnen

AJIEMEHTAPHBIX YaCTHII, HHAYKIMOHHOU ITCYH.
Perrenue pacy€THBIX 3a7ad Ha MPUMCHCHHE
dbopMyn  TeMbl «MaraurtHOe noJe.
DNEKTPOMArHUTHAS] HHIYKIIUSD.




3aKoH aeKTpoMarHuTHoMuHAykuuu dapazes.

BuxpeBoe anekTpuueckoe moje. DIEKTPOABMXKYIIAs CHUIAa MHIYKIUU B HPOBOJHUKE,
JBUXKYLIEMCS IIOCTYNATEIbHO B OJHOPOJAHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

VHAyKTUBHOCTD. SIBICHHE CAMOMHIYKIMH. DNEKTPOABIKYIAsiCUIIa CAMOUHAYKIUH.
OHeprust MarHUTHOT'O MOJISl KATYIIKUC TOKOM.

ONeKTpOMarHuTHOe IMoJyie. TeXHUYeCKHe YyCTPOWCTBA U INPAKTHUYECKOE
IIPUMEHEHNE: OCTOSHHBIE MAarHUTBI, 3JIEKTPOMArHHUTHI, JJIEKTPOABHUIraTENb,
YCKOPUTEINIIEMEHTAPHBIX YaCTUL, HHAYKIMOHHAS [IEYb

Pemenue xaduecTBEHHBIX 3aJa4 ¢ OIOPOW Ha
U3Y4YCHHBIC 3aKOHBl, 3aKOHOMEPHOCTH H
¢dm3ndyeckne sABICHHS TeMbl «MarauTHoe
10J1e. DJIEKTPOMarHUTHAast HHIYKIISD.

Omnpenencane HampaBJICHUSA BEKTOpa
HHAYKIUH MarHUTHOTO MOJII INPOBOJHHKA C
TOKOM, cHibl AMriepan cuiisl JIopeHIa.

PacriosHaBanwe (QU3NYECKUX SABICHUH B
Y4eOHBIX ONBITaX M OKPYXKAIOIICH IKHU3HU:

[Ipaktnueckue 3anatus: Pemenuwe 3amad Ha TeMmy: «MarHutHoe mnode. 4 B3aHMOJICHCTBHE MarHuTos,
DIeKTPOMATHHTHAS WHAYKIIHA) ATHITHOTO MO 1 IPOROIIK © ToKoM 1
JlaGopatopHsle 3ansaTus: «MccnenoBanue Heny nociae10BaTeaIbHO 10 JBHKYIIHHCS 3aps. poror
COEMHEHHBIX COMPOTUBICHUNY, «lccnenoBanue Lenyu napawuieabHo AHanu3  SNEKTPOMAarHWTHBIX  SIBJCHHH C
COEIMHEHHBIX CONIPOTUBIEHMI», «lccaenoBaHue 3aBUCUMOCTH MOIIHOCTH, HCTIOJIb30BAHHEM 3aKOHA SJICKTPOMArHUTHOM
noTpedIseMoii TaMIT0i HaKaIMBaHUS OT HAMPSDKEHUS Ha €€ 3aKUMax», MBAYKUMH. ONHCAHHE H3YUCHHBIX CBOHCTB
«Onpenenenue MHAYKTUBHOCTH KaTyIIKHU B IIETIH IEPEMEHHOTO TOKay, " EZ?:E::OBIZHEESAKTP%ﬁigﬂgg;ﬁ ﬂB:;;;{?HH?
Omnpenenenne EMKOCTH KOHIEHCATOpa B LIETIH IEPEMEHHOTO TOKa" WHJIYKIHS MAPHHTHOTO TOJI, CHTA AM]‘[epa;
cuna JlopeHna, WHAYKTHBHOCTb KaTyILKH,
Konumponvnasa paboma Ne4 no pazoeny: « Inekmpoounamuray. 2 SHEPTHs  SNICKTPHHYECKOrO M MarHUTHOTO
I10JICH
Paznexn 6. KOJIEBAHUSI M BOJIHbI 43
Tema 6.1 MexaHnu4yeckue U 3J1eKTPOMArHUTHbIE KoJieOaHusl 15 VcenenioBarue mapameTpos  KosebarebHOi
7 CUCTEMbI — NIEPpHUOJa,4aCTOThI, aMIUJIMTYyAbl U

Cojnepkanue JEeKITUU

KonebarenpHas cucrema.

CBoOomHBIE MexaHHYeckue KoyeOanus. ['apmonmdeckume konebanus. Ilepmoj, dwactora,
amInTyaa u ¢asa kosedbanuit. [IpykKHHBIA MasSTHHK.

MaremaTiuueckuii MasTHUK.

YpaBHEHHE rapMOHUYECKUX

KosieOanuii. [IpeBpamieHne YSHEPTUUIPU TAPMOHIICCKUX KOJICOAHUSX.

KonebarenpHbIi KOHTYD.

CBOOOIIHBIE D3JEKTPOMArHUTHBIE KOJIEOaHWS B HWACAILHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorusi MeXJIy MEXaHWYeCKUMH | DJIEKTPOMAarHUTHBIMHU KoseOaHusimu. dopmyna
ToMmcoHa. 3ak0H COXpaHEHHS YHEPTUH B HICATHFHOM KoJIe0aTeTbHOM KOHTYpE.
[IpencraBnenne o 3aTyxaromuxKojaeOaHsIx. BeIHy K IeHHbIe MEXaHHIEeCKHe KOeOaHusl.

Pe3onanc. BelHYKIEHHBIC DIEKTPOMAarHUTHBIE KoJieObaHus. [IepeMeHHBIH TOK.

¢daspl  KonebaHWH  (IPYXKHMHHBIA  W/WIH
MaTeMaTH4eCKHi MasTHHK).

HaOmonenne  3aTyxaromux  KoyeOaHHH.
HccnenoBanne  CBOWCTB — BBIHYXIICHHBIX
KosieOaHMH.

Habmromenne  pesonanca.  [IpoBenenwue

JKCIIEPUMEHTA: HMCCIEI0BAHNE 3aBUCHMOCTH
neproaMalbix KoieOaHui rpy3a Ha HUTH

OT JUIMHBI HMTH M  MacChl  Ipy3a;
HCCJIEI0BAaHUE IIEPEMEHHOIO TOKaB LICNH U3
IIOCJIEI0BATEIBHO COCIMHEHHBIX
KOHJICHCATOPa, KaTYLIKUU PE3UCTOPA.




CuHycOUJaNBHBIA NEepeMEHHBI TOK. MOIIHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYJHOE H
JICWCTBYIOIlee 3HAYEHHWE CHJIBI TOKa M HamnpsbkeHws. Tpanchopmarop. IIpomsBoncrso,
nepenayda 1 moTpediICHHE 3JIEKTPUIECKON SHEPTHUL.

DKOJIOTHIECKNE PUCKH NP ITPOU3BOICTBE SIEKTPOIHEPTUH.

KynsTypa ncronp30BaHus 3JIEKTPOIHEPTHH B TOBCEAHEBHOWKI3HN.

TexHuYeCcKue yCTpoicTBa UIIPAKTUUECKOE IPUMEHEHME: HIIEKTPUUECKHI 3BOHOK, T€HEPATOP
NIEpEeMEHHOTO TOKa, JIMHHUH JIeKTponepeaad

IIpakTtnueckue 3anatus: Pemenue 3amay Ha Temy: «MexaHUYECKHE U
9JICKTPOMArHUTHBIC KOJICOAHUSDY

JlaGopatopusble 3ansaTus: «/3ydeHue 3aBUCUMOCTH TIEpHOIA
KOJICOAHNUH HUTAHOTO MasiTHUKA OT JJIMHBI HUTWY, «3ydeHune
yCTpoHCTBa TpaHchopMaTopay.

OneHka aOCONIOTHBIX ¥ OTHOCHUTEIBHBIX
MOTpEemIHOCTell  M3MepeHud  (PU3MYECKHX
BEJIMYHH.

OO0BsICHeHHE TPUHITUIIOB IEHCTBUS Ny CIOBHN
0e30I1acHOTO NPUMCHEHHS SJIEKTPHIECKOTO
3BOHKa, TeHepaTropa MNEpeMEHHOTO TOKa,
JIMHUH 2JIEKTpoIepead.

PeneHne pacyéTHBIX 3a1a4 C SBHO 3aJaHHOMN
(GU3MYECKOl MOAENBI0 C HCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOBH (DOPMYJI, OIUCHIBAIOLIHX
MEXaHU4YECKHUE u JJIEKTPOMAarHUTHBIE
KosieOaHus.

Onucanune MEXaHHUYECKUX
3NIEKTPOMarHUTHBIX KoJIeOaHuH c
UCTIONB30BAaHHEM  (DU3MYECKHX  BEJIMYHH:
NEePHOJ] U YacToTa KoJeOaHHi, aMINTUTYAa U
¢da3a xomebaHWil, 3apsg W CHIa TOKa B
rapMOHHYECKHX 3JIEKTPOMArHUTHBIX
KOJICOAHUSX.

Pemienne ka4ecTBEHHBIX 33/1a4 C OIOPOH Ha
N3y4YCHHBIC 3aKOHBI,  3aKOHOMEPHOCTH,
OIUCHIBAIOLINE MeXaHHYECKHUEe u
AIEKTPOMArHUTHBICKOJIEOaHNUS.

PaGora B rpynmax mpH IUIaHUPOBAHMHU,
NPOBEJICHUH M WHTEPIPETAlMH Pe3YJIbTaToB
ONBITOB, M QHAIU3E JONOJHUTEIBHBIX
MCTOYHHMKOB MH(OpPMAIIHMH 110 TEME

Tema 6.2

MexaHuuyecKkue u AJICKTPOMATHUTHBIC BOJTHbBI

CoziepkaHue JEKINU

MexaHI4YeCKHe BOIHBI, YCIOBUsIpacpocTpaneHus. [lepuon.
CKOpOCTh pacrmpocTpaHeHHs M JUIMHA BOJHBI. IlomepedyHble M MPOJOJBHBIE BOJHEIL
Wntepdepenims n nuppaknuIMeXxaHHIeCKUX 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 BOJIH:OTPaKEHHE, TPEIOMIICHHE,

Wzydenne oOpa3oBaHUs U PacIpOCTPaHCHUS
[OTIEPEYHBIX UIPOJAOIbHBIX BOJIH.
HaOnromeHue OTpakeHUS W TMPEITOMIICHUS,
uHTEephepeHINN UAN(PPaKIIUT MEXaHHYCSCKIX
BOJIH.

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




moysipuzanus, audpaknus, uaTepdeperius. CKOpOCTh 3IeKTPOMarHUTHBIX

BOJIH.

[kana sanexTpoMarHuTHBIX BosIH.[IpuMeHeHHe 371€KTpPOMAarHUTHBIXBOJIH B TEXHUKE U
OBITY.

[MpuHOMOBL pamuoCBs3M M TeneBHACHUS. Paanornokanus. OJEKTpOMarHUTHOE
3arps3HEHUEOKPYKAIOIIEH CPebL.

TexHHUYEeCKHe YCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKalbHbIC
HUHCTPYMEHTEL, yIbTPAa3BYKOBasl TMAarHOCTHKA B TEXHHKE M MEIHMIIMHE, pajap,
paaronpUEMHHIK, TEJIEBU30D, aHTeHHA, TenedoH, CBY-neus

HpaKTI/IquKHe 3aHgaTusa: Pemenue 3agady Ha TEMY: «MexaHuueckue u

SJICKTPOMArduTHBIC BOJIHBD>

HccnenoBanue CBOICTB 3JIEKTPOMAarHUTHBIX
BOJIH! OTpaKeHHe, IpeIoMIIEHHE,
TOJISIpU3AIUs, TUPPAKIINS, HHTePPEepEHITHS.
Nzyuenue YCIOBUM H3ITy4EHUs
JIEKTPOMAarHUTHBIX BOJIH, B3aMHOMN
opueHTauuun BektopoB E, B, v B
3JIEKTPOMAarHUTHOM BOJIHE.

N3yyeHne npuMEHEHHUs 3JIEKTPOMArHUTHBIX
BOJIH B TEXHHKE HOBITY.

OOBsICHEHHE IPUHIIUIIOB ACHCTBUS Ny CIOBUI
0e3011acHOT0  TPUMEHEHUS]  MY3BIKaJIbHBIX
HHCTPYMEHTOB, yIIBTPa3ByKOBOMH
JIUaTHOCTHKY B TEXHUKE U MEIULIMHE, pafapa,
panvonpuEéMHHKA, TEJIEBH30Pa, AHTCHHBI,
teneona, CBU-meun. Perrenne pacuéTHBIX 1
Ka4eCTBEHHbIX3a/1a4 C ONOPOH Ha N3yUCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAIOIINE
pacrpocTpaHeHue MEeXaHMYECKNX u
JIEKTPOMAarHUTHBIX BOJIH.

Hcnonb3oBanue MH(POPMAIMOHHBIX
TEXHOJIOTHH IS TIONCKA, CTPYKTYPHUPOBAHHUS,
HHTEpIpeTanun u MpeCTaBICHUS
HH(POPMALIUH TIPH MTOATOTOBKE COOOIICHU
00 HCIONB30BAHNHU IIEKTPOMATrHUTHBIX BOJIH
B TEXHHKE.

VYuactue B JucKyccun 00 3JIEKTPOMarHuTHOM
3arpsA3HEHUHOKPYKAIOLIEH Cpebl.

Pabora B Tpynmax npH IUIAHUPOBAHMH,
MPOBEICHUM U UHTEPIPETAlUU pPe3yJIbTaToB
ONBITOB U  aHalu3€  JONOJHUTENBHBIX
HMCTOYHHUKOB MH(OPMAIIMH IO TEMeE

Tema 6.3

Onruka

Cojneprxanue JeKIIU

I'eomerpuueckas onruka.

IIpsimonuHelHOE pacnpocTpaHeHHEeCBeTa B OAHOPOIHOM cpene. JIyu cBera. ToueuHslit
HCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. IlocTpoeHue

I/I3y‘-ICHI/I€ ABJICHUA TIIOJHOTO BHYTPEHHETO
OTpaXCHUs, CTONIPUMEHCHUA B CBETOBOIC.
Wzydenne Mopeneit MUKPOCKOIIa, TENIECKOTIA.
[TosydeHne criekTpa ¢ MOMOIIBI0 TPU3MBI H
nudpakimoHHol — pemétku.  M3mepenue
MTOKa3aTessl IPEIOMIICHISICTEKIIA.




n300pakeHNH B TI0cKoM 3epkae. [lpenomienne cBera. 3aKOHBI PEIOMIICHUS CBETA.
AGCOMOTHBIN

nokaszarenb npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi HoJaHoro
BHYTPEHHETO OTPAKEHUS.

Hucriepcns ceera. CioxHEIM cocTaBbenoro ceeta. L[Ber.

CoOwuparomine u paccenBaronye JNH3bL. ToHKas 1uH3a. POKyCHOE pacCTOSHHE U
ONTHYECKas CHila TOHKOH JTuH3BL. IlocTpoeHne n300pakeHni B COOMPAIONINX 1
paccenBaromux IuH3ax. PopMyIaTOHKON JIMH3BL. Y BETUYEHHUE, JaBA€MOE JINH30M.
[Ipenensl TPUMEHUMOCTUTEOMETPUUECKON ONITHKHU.

Bonnogast ontuka. UarepdepennusicBera. KorepeHTHbIE HCTOYHUKH.

YcnoBust HAOIOAEHUSI MAKCUMYMOBH MUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTHHE OT JABYX CHH(]A3HBIX KOT€PEHTHBIXUCTOYHHUKOB.
Hudpakuus ceera. Judpaxumonnaspeniérka. Y cioBue HaOI0CHUS INIaBHBIX MAKCHMYMOB
IPY NaJ€HUUMOHOXPOMATHYECKOTO CBETa

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

[IpakTuueckue 3ansaTus: Pemenue 3a1au Ha Temy: «OnTuka» 4
JlaGopatopHble 3anATHs: «OnpeaeneHue noka3aress MpeJoMIIeHUs CTEKIIay, 6
«Omnpenenenue JJIMHBI CBETOBOM BOJIHBI C TTOMOIIBIO TU(PPAKITMOHHON
pemeTkny, ""M3ydeHne CieKTpoB U3ayueHUsl aTOMapHbIX ra3os."

2

Konumponvnasa paboma Ne5 no meme: « Onmukay.

HccnenoBanne CBOHCTB H300paXeHHH B
JIMH3aX.

OO0BsICHEHNE TPUHITUIIOB IEHCTBUS Wy CIOBHN
6€301IacHOT0 NPUMEHEHHSI OYKOB, JIYIIBI,

¢oroamnmapara,

MPOSKIIMOHHOTO anmapara,

MHKPOCKOIIA, ~ TENEeCKONa,  BOJOKOHHOM
OIITHKH, I paKIHOHHOM peLIETKH,
HOJIAPOUA.

Pemienne pacu€THbIX 3a7a4 ¢ ABHO3aJaHHOMN
(bU3HYECKOI MOAECIBIO

C MHCIOJB30BAaHHEM OCHOBHBIX 3aKOHOB U
(hopMyJI TCOMETPHUCCKON OTITHKH.
[Moctpoenne w ommcaHWe W300paKCHMUSA,
C03/1aBaeMOT0 TUIOCKAM 3€pKajioM, TOHKOU
JIMH3011.

PaccmoTpenmne mpenmenoB  IpUMEHHMOCTH
Te€OMETPHUYECKONOTITHKH.

PacniosHaBanme (Qu3muecKUX SBICHUN B
OIbITax u OKpYyXarouien JKA3HU:
MPSIMOJIMHEWHOE PAacIpOCTPaHEHHE CBETa,
OTpaxkeHHe, MpeJoMiieHHne, UHTepdepeHIus,
TUPPAKIUS U

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

B MHTEp(EPEHIIMOHHON KapTHHE

oT  1BYyX  cHH(pA3HBIX  KOTEPEHTHBIX
HUCTOYHUKOB.

Ycnosue HaOMOAEHNS TIIaBHBIXMAaKCUMYMOB
IIPY TaIeHIA MOHOXPOMAaTHYECKOTO CBETa
Ha IU(PaKIHOHHYIO PEIIETKY.

AHanmn3 ONTHYECKUX SBICHUN

C  WCIOJB30BAHHEM  3aKOHOB.  3aKOH
MPSIMOJTMHEHHOTO  PACIPOCTPAHEHUS CBETA,
3aKOHBl ~ OTP@XEHHS  CBETa,  3aKOHBI

IIPCIIOMJICHUS CBETA.




Onucanune OINTUYECKUX SABJICHUH ¢
UCTIONIb30BaHUEM (PHU3NYECKUX
BeIMYNH: (POKYCHOE PacCTOSHHE U

OIITHYCCKas CuJia JIMH3bI

Pa3nen 7. OcHOBBI crielIHAJIbHON TeOpHH OTHOCUTEIbHOCTH (najiee — CTO) 3
Tema 7.1 OcCHOBBI CHIEIHAJIBHOUTEOPUH OTHOCUTEIBHOCTH 3 Permenue kauecTBeHHbIX 32124
CoJiepkaHue JeKIHHI 2 C OIOpOW Ha M3yUYEHHBIE MOCTYJIATHI
I'paHuIBI MPUMEHUMOCTHKIIACCHYECKON MEXaHUKH. EITO.
[MocTynaTel crienMaibHOIM TEOPHU OTHOCHTENILHOCTU: HHBAPUAHTHOCTEMOIYJISI CKOPOCTH CTOTIE3OBAHNC HHGOPMALHOHHBIX
CBETa B BaKyyMe,IPUHIUI OTHOCUTEIFHOCTH DHHIITEHHA. TeXHOmornn AT Tioncka,
OTHOCHUTENBEHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHWE BPEMEHM W COKpAlIeHWE JUIMHBI. CTPYKTYpHPOBAHHA,
DHeprust 1 UMIYJbC PEIATHBUCTCKOM yacTUnbl. CBS3b Macchl ¢ SHEPrHed M MMITYJIbCOM MHTCPIPCTALIMI M TpCACTAB/ICHIA
PENSITUBUCTCKOW YaCTUIIbI. DHEPIHUsl TOKOSI HHq)6OpMaufm fpx MOATOTOBKE
” cooO0mmeHnit 0 TpaHUIAax
HpaKTI/IquKHe 3aHgTus: PerieHnue 3ala4 Ha TEMY: «OCHOBBI CrICouaJabHOHU 1 P M
MIPUMEHUMOCTH KIIACCHYECKOH
TEOPUH OTHOCUTEIBHOCTH MEXaHHKH 1 ocHOBax CTO
Pa3zien 8. KBAHTOBASI ®PU3UKA 13 Habumozenne poroaddexra
Tema 8.1 JJIeMeHThI KBAHTOBOM ONTHKH 3 Ha YCTAaHOBKE C UMHKOBOW IUIACTHMHOM.
Conepxane e 7 Hccnenosanue 3aKOHOB BHEIIIHETO
Jep KaHue JIEKIIUN b
oTodddexra.
®otonsl. Popmyna [Tnanka cBA3uIHEPTUN POTOHA C €r0 YACTOTON. DHEPTHUs U OGBsICHEHHE OCHOBHBIX [PUHLHIIOBICHCTBHS
MMITyJIEC (POTOHA. TEXHUYECKUX  YCTPOMCTB, TaKUX  Kak:
OtkpeiTre u uccnegoBanueororpdekra. Ombrtel A.I'. CroneTosa. (oTodIEMEHT, ($oTojaTUMK, CONHEYHAs
3akoHsI potodddekra. YpaBHeHUE Oarapes, CBETOAMON; W  YCIOBHH WX
Sitsmreiina s boToddbexta. 0e3011acHOTO TIPUMEHEHUS B IIPAKTHYECKOMN
JKH3HU.
«Kpachas rpannna» poroadpdexra./lapnenne ceera. OnbiTel [1.H. JIeGenera. PellcHIe PACYSTHEIX 3a1at ¢ SBHO3AIAHHON
XuMu4eckoe IeicTBUE cBeTa. TeXHHYECKUE YCTPOHCTBA M NPAKTUYECKOE INPUMEHECHUE: (1)1/131/1%01«1))1?1 wonensio HC chonbgogaHHeM
(hoTodNIeMEHT, (POTOAATUHK, COTHEUHAsI OaTapesi, CBETOINOT N
7 OCHOBHBIX 3aKOHOB M (DOpMyJI KBaHTOBOH

HpaKTI/ILIeCKI/IC 3aHaTuA: Pelienue 3amad Ha TEMY: «DNEMEHThI KBAaHTOBOM
OIITUKH))

OIITHKH.

Pemienne kayecTBEHHBIX 3aj1a4d C OIOPOH Ha
W3y4YCHHbIE  3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM ONTHKH. Pacno3znaBanue
¢u3MIecKuX SBICHUH B YYEOHBIX OIBITAX:
¢doroanexTpudeckuii  3dpdekT,  cBeToBOE
JIaBJICHHE.

Onucanne U3y4eHHbIX KBAaHTOBBIXSIBICHUH U
IPOLIECCOB C HCIIOJIb30BaHUEM (PU3HMUECKHUX




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

Tema 8.2 CTpoeHne aroMa 4 Wzydaenne mozenu onbita Pesepdopma.
Co JICpPIKAHUE JICKLIUH 2 HpOBf)ﬂeHI/Ie SKCIIEPUMEHTA TI0 HaOJIFOICHHIO
nuHenHvaroro crekTpa.OneHka abCOMIOTHBIX
Monens atoma Tomcona. OmbsITeiPesepdopaa o paccesauto a-gactui. [lnaneTapaas MoIeIb N N
1 OTHOCUTEJIbHBIXIIOTPEIIHOCTEW U3MEPEHU M
atoma. [loctrynartel bopa.
(U3MYECKUXBEINYIHH.
Wznyyenne u moriomeHrne (OTOHOBIPH TEPEXOle aToMa C OJHOTO YPOBHS SHEPIHH Ha
N . W3yuyenue moznenu aroma: TomcoHna,
npyroi. Bugsl cnektpoB. CrieKTp ypoBHEN 3HepruuaTomMa BoJopoia. N
N N N IJITAHETapHOM MOJeNH aToMa, MoJieJIuaToMa
BonnoBeie cBoiicTBa yactuil. Bonmusine bpoiins. KopryckynsipHO- BOTHOBOM dyamn3m. Eopa
CroHTaHHOE U BBIHYKJIEHHOCH3IYYCHHE. pa. .
N N W3yuenue ciekTpa ypoBHEHN sHEpruMaToMa
TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE NPUMEHEHUE: CHEKTpaJbHbI  aHaiu3
N Bomopona. OObsICHEHNE TPUHITUTIOB
(cnekTpockon), Jiazep, KBAHTOBBIN KOMIIbIOTED . .
T P C ) NIeHCTBUSA M yCIOBHI 6€30IacHOTO
PAKTUYCCKUC 3aHATUA: I'CHICHUC 3aaY Ha TEMY: «KUTPOCHUC aTOMa» IPUMEHEHHs CIIEKTPOCKOIIA, J1a3epa,
KBaHTOBOT'OKOMIIBIOTEPA.
Peuienne kauecTBEHHBIX 3a71a4 C ONIOPOM Ha
H3YyUYEHHbIE 3aKOHbI,3aKOHOMEPHOCTH U
¢busndeckue siBiieHus Mo Teme «CTpoeHue
aToMay. PacriozHaBaHHe HU3NIECKUX
SIBJICHUWB y4eOHBIX OIBITaX: BOBHUKHOBEHUE
JINHEWYaTOTO CIEKTPa U3TyUCHHUS.
AHanu3 KBaHTOBBIX IIPOLIECCOB U
SIBJIGHUH ¢ MCTIoJIb30BaHueMnocTyJaaToB bopa
Tema 8.3 ATOMHOE o Apo 4 N3yyeHue sKCIEPUMEHTOB, 1OKA3bIBAIOLIUX
2 CJI0’KHOCTh CTPOEHHUSIaTOMHOTO s1/1pa.

CoziepkaHue JEKINU

OKCIIEpUMEHTBHI, IOKa3BIBAIOIINECI0KHOCTh CTPOCHUS SIpa.

OtkpeiTHe  paanoakTuBHOCTH. OmnbITel  Pesepdopna 1o onpeneseHHIo  cocTaBa
paauoakTuBHOrO wu3iaydeHus. CpolictBa anbda-, Oera-, ramma-usiydeHus. BrmsHue
PanuOaKTUBHOCTH Ha )KUBBIE OPTraHU3MBI.

OtkpsiTHE NTPOTOHA U HelTpoHa. HykinonHas Monens sapa ['eiizenoepra-lBaneHko.

3apsan saapa. MaccoBoe uucio siapa.M3otomnsl.

Anpda-pacnan. DIeKTPOHHBI M TO3WTPOHHBIA Oera-pacman. ['amma- m3mydeHue. 3aKOH
pannoaKTHBHOTOpachaza.

OHeprusi CBSA3U HYKIIOHOB B SI/IPE.

SnepHble CUITBIL.

JledekTt macchl spa.

HccnenoBanne TpekoB YacTHIl (110 TOTOBBIM
¢dororpadusm). M3ydeHuwe sAEpHBIX CHII,
SOEPHBIX peakuid CHHTe3a W  paclaja,
TEPMOSIZIEPHOTO CHHTE3a.

W3yuyeHnne  HyKJIOHHOM  MoJenu — anpa
I'eitzenbepra-lBaneHko.

OObsICHEHHE YCTpOHCTBA M TNPUMEHEHUS
JI03UMeTpa, Kamepbl BuibcoHa, siIepHOTO
peakropa, aTOMHON OOMOBI.




SnepHble peakuyu. JleeHue U CUHTES SAEP.

Snepusiit peakrop. TepmosinepHsliicunTes. [Ipo6GneMbl 1 IepCIEKTUBBISICPHON IHEPTETHKU.
DKOJIOTHYIECKUE ACTIEKTHI SIEPHONIHEPT € THKH.

OneMeHTapHBIE YacTUIBI. OTKPHITHE IO3UTPOHA.

Mertoab! HAOMIOACHNS ¥ PETHCTPANH 3JIEMEHTapHBIX TaCTHII.

dyHaMeHTaIbHbIC B3auMoeicTBu. EqnHCTBO prsmueckolt kKapTHHBI Mupa. TexHIdecKue
YCTpPOWCTBA U MPAKTUYECKOE IPUMEHEHHE: TO3UMETp, kKamepa Bunbcona, siaepHblil peakTop,
aToMHas boMba

[IpakTrueckue 3anatus: Pemenue 3aga4 Ha TeMy: « ATOMHOE SJIPO».

Koumponvnasa paboma Ne5 no pasoeny: «Keanmosas gpuzuxay.

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

PacniosHaBanme (¢u3nmdeckux — SBICHUH B
Y4eOHBIX ONBITaX W B OKPY’KarOMIEH >KU3HHU:
€CTECTBEHHas n HCKYCCTBEHHAsI
PaIfoaKTHBHOCTb.

OnwncaHne KBaHTOBBIX SIBICHUH U MIPOLIECCOB
C HCIIOJIB30BAHHUECM (1)I/I3I/I‘I€CKI/IX BCIIMYHMH:
MepuoJl  MOJypacnaja, SHEprus  CBSA3U
ATOMHBIXSIIEP, Ae(EKT Macchl sapa.

AHanu3  TpoLeccOB M SBIEHHH ¢
HCTIONB30BaHUEM 3aKOHOB U IOCTYJIATOB:
3aKOH COXPaHEHHMS JEKTPHIECKOTO 3apsja,
3aKOH COXPaHEHHs MAacCOBOTO  YHCIA,
noctynatel bopa, 3akoH pagHOaKTHBHOTO
pacmana.

VYuactue B paboTre  Kpyrjioro croia
«DyHnaMeHTaIbHbIC B3aUMO/ICHCTBUSL.
EnuncTBO QU3NYeCcKOil KapTHHBI MUPay.
Hcnonp3oBanue MHPOPMAIMOHHBIX
TEXHOJIOTUH [l IOUCKA, CTPYKTYPUPOBaHUS,
HHTEPIPETALINT 31 MPEICTaBICHAS
nH(opManuK IpHU MOArOTOBKE COOOLIEHHUH O
NPUMEHEHNH 3aKOHOB KBaHTOBOW (U3HKH B
TEXHHUKE U TEXHOJIOTHUSIX, SKOJIOTHIECKUX
ACIIEKTaX SACPHOH SHEPTeTHKH

Paznen 9. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

oo

Tema 9.1

DJieMeHThl ACTPOHOMMH U ACTPOPU3NKH

Co

Coaeprxkanue JeKIIu

Oranbl pa3BUTHS acTpoHOMUH. [IpHKIIaTHOE U MUPOBO33PEHYECKOC3HAUCHHIE AaCTPOHOMUM.
Bun 38é31H0T0 Heba. Co3Be3ausl,ipKue 3BE3/bI, TUIAHETHI, UX BUIUMOE IBUKECHHUE.
ConHeuHas cucTema.

Connrne. ConneyHast akTHBHOCTb. VicTounuk sHepruun CoHIa U 3BE3I.

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

«Macca — CBETHMOCTbY ISl 3BE3/ TVIABHON ITOCIICIOBATEIIFHOCTH.

BuyTpeHnsee cTpoeHue 3BE31.

IToxroTroBka cooOmieHuit 00 3Tanax pa3BUTHA
aCTpOHOMMUH, (6] IIPUKIIATHOM u
MHPOBO33PEHYECKOM 3HAYEHUH aCTPOHOMHUH,
(6] MEeToaax TIOJIy4YCHUA Hay4YHBIX
ACTPOHOMUYIECCKUX 3H&HI/II>i, OTKPBITHUAX B
COBPEMEHHOM aCTPOHOMHUH.

N3ydenne coBpeMEHHBIX NpEACTaBICHUN O
npoucxoxaeHun u 3omouuu ConHua u
3BE3 L.




CoBpeMeHHbIe MPEICTaBICHUS O MPOUCXOXAeHHH M 3Bomronnu ConHua U 3BE37. DTambl
JKU3HU3BEZ .

Muneunsriii [lyTs — Hama ["anakTuka.

[Tonoxenue n nmxkenne Conanas ["amakTuke. THIIBI ralakTHK.

PapnoranakTuku 1 KBazapsl.

YépHble OpIPHI B AApax rajJakTHK.

Bcenennas. Pacumpenue

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

MacitabHast CTPyKTypa

Bcenennoii. Meraranakrika. Hepeménnsie mpo0ieMbl aCTpOHOMUH

W3yyeHune THIIOB TalakTHK, PaJHOTaIaKTHK U
KBazapoB. V3yueHue nBWKEHHS HEOECHBIX
TCH, DOBOMIONMHM 3BE3N W BceaeHHOMH,
MPOLIECCOB, MPOHMCXOAAMNX B 3BE3OAX, B
3BE3OHBIX CHCTEMaX, B MEXIaJaKTHUECKON
cpene, MacIITabHOW CTPYKTYpsl BceenxeHHOM.
OObsicHeHHe pacmmpeHuss BcemeHHOH Ha
OCHOBE 3aKoHa Xa00ma.

ITonrotroBka Kk OOCYXAEHUIO HEPELICHHBIX
npoGiiem ACTPOHOMMHU. IIpoBenenue
HaOMIOZICHUI HEBOOPY)KEHHBIM TJIa30M  C

[IpakTuueckue 3ansaTus: Pemenue 3a1a4 Ha TeMy: «QIEMEHTbI aCTPOHOMUU 2 HCIIOJIE30BaHNEM KOMITBIOTEPHBIX
¥ acTpOGU3UKI» MPUIOKEHUN AT ONpeneNieHUs] MOJI0XKEeHUS
X - ) HEOCCHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
Jlaboparopusbie 3ausaTus: «M3yueHue 3BE3MHOTO HEOAY. OCHOBHEIE CO3BE37Hs CEBEPHOTO TONYIIApUS
U IpKHE 3BE3MBI.
[IpoBenenue HabOmroneHUH B TenecKomJIyHBI,
mianet, Mueunoro Ilytu.
VYyactue B JIMCKYCCHHM O HEpPEIICHHBIX
Ipo6eMax aCTPOHOMHH
Paznen 10. O60611ar0111ee NOBTOpPEeHHUE 2 YuactHe B MHMCKYCCHH O pPOIH (GU3HKA U
Tema 10.1 006061aIoLIIee IOBTOPEHHE 2 acCTpOHOMHMHM B pa3IM4HBIX  cdepax
CONCpHKAHNE 116 7 JIESITEJIbHOCTU YEJIOBEKA.
JACPKAHUC JICKIINU I o
OJI'OTOBKA coo01eHni 0 MecTe
O60011eHE U CUCTEMATH3ALUACOEPIKAHNS PA3IENoB Kypca «MexaHnuka», «MonekynapHas dusnueckoil  KapTMHBI MHpa B PAdy
¢u3nka M TepMOJMHAMHKA», «JJeKTpoauHaMuka», «Konebanus u BomHBD, «OCHOBBI COBPEMEHHBIX [Pe/ICTABIIECHHUIL
CIEeNHATbHOUTEOPHH OTHOCHTENBHOCTHY, «KBaHTOBasI prsmkay, « DIEeMEHTHIACTPOHOMIH U o npupoye.
acTpOPUIUKI». . . . . Berinonuenne y4eOHBIX 3a/IaHui,
Posnb pM3MKH M aCTPOHOMUH B IKOHOMHYECKOH, TEXHOJIOTMYECKOM,COLIMAIBEHON 1 STHYECKOH JEMOHCTPUDYIOIIUX ~ OCBOEHHE ~OCHOBHBIX
C(beanvHCﬂTeJ'H)HOCTI/I 4eNoBeKa, pollb U MECTO ¢m3uKH U ACTPOHOMUH B COBPEMEHHOH NOHATHH, (U3HYECKUX BEIMYHH M 3aKOHOB
HAy'HOH KapTHHE MUPa, 3HACHUE ONHCaTEbHOT, cpICTeMaTmnpy}omen,06Ls£CHHTenLH0H u Kkypea Qusuxul0-11 k1accos
NPOTHOCTUYECKOH (QYHKIMHA (u3nueckod TeopuH, poib (QHU3NYECKOW TEOpuu B
(hopmupoBaHUH IPECTABICHUNH 0 GU3NIECKON KapTHHE MUPA, MECTO(DHU3NUECKONH KapTHHBI
MHpa B 001IIeM psiLy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHHUH O IPUPOIE
I/IHIlI/IBI/II[yaJIBHHﬁ MMPOCKT: BHUABI HNCTOYHUKOB I/IH(I)OpMaI_II/II/I, IpaBHjia 24
odopMIIeHHUS TPOEKTA, 3alIUTa HHANBUAYAJTLHOTO TPOCKTA.
12
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IIpuMepHbIe TeMbI HHAUBHAYAJIBHOIO NIPOCKTA:

1. ITpoekT pa3pabOTKK 30HBI AMATHOCTHUKH JOPOKHO-CTPOUTEIBHBIX MAIIIWH

2. IlpoekTt pa3pabOTKH pEeMOHTa JAOPOKHO-CTPOUTEIBHBIX MAIlIMH HAa TOTUIMBHOM
y4acTKe

3. IlpoekT pa3pabOTKU TEXHUYECKOTO OOCTYKUBAHUS JIOPOKHO-CTPOUTEIbHBIX
MaiuH Ha nocty TO-1

4. ITpoekT pa3pabOTKU PEMOHTA JOPOKHO-CTPOUTEIHHBIX MAIIMH HA OKPACOUHOM
y4acTKe

5. Ilpoekt pa3paboTKu peMOHTa JOPOKHO-CTPOUTEIBHBIX MAIlMH Ha
AIEKTPOTEXHUYECKOM YUACTKE

6. Ilpoekt pa3pabOTKU pEeMOHTa JOPOKHO-CTPOUTENIbHBIX MAIlUH Ha MIMHHOM
y4acTKe

7.11poekT pa3paboTKu peMOHTa JOPOKHO-CTPOUTEIHHBIX MAIIMH HAa MEIHHUIIKOM
y4acTKe

8. IIpoekT pa3paboTKu peMOHTa JOPOKHO-CTPOUTEIBHBIX MAIllMH Ha arperaTHOM
y4acTKe

9. IlpoekT pa3pabOTKU PEMOHTA JIOPOKHO-CTPOUTEIBHBIX MAIIMH HAa TEIJIOBOM
y4acTKe

10. IIpoekT pa3pabOTKu peMOHTa JOPOKHO-CTPOUTEIBHBIX MAIIMH Ha MOTOPHOM
y4acTKe

11. TIpoekT pa3pabOTKM PEMOHTA TOPOKHO-CTPOUTENBHBIX MAIIMH Ha YYaCTKE
OOKaTKu JABUTATENen

12. TIpoekT pa3pabOTKH pEeMOHTA JIOPOKHO-CTPOUTENIHHBIX MAIIMH Ha CIECapHO-
MEXaHUYECKOM yUacTKe

13. TIpoekT pa3pabOTKK 30HBI MOJATOTOBKH MPOU3BO/ICTBA

14. C60pka MHOTOKOHTYPHOI'O THEBMOIIPUBO/IA TOPMO30B TPYy30BOI0 aBTOMOOMJIS
I10 ITHEBMATUYECKOM CXEME.

15. Coopka ruiponprBo/ia 1O TUIPABIMUYECKON CXeMe MPUBOAA PaboYMX OpraHOB
JIOPOYKHBIX MaIINH.

16. KIIIT aBTomMOOuMIS (TpakTopa, CaMOXOoIHOTO IiaccH). Pazbopka, muarHoctuka,
PEMOHT.

17. TlpoBeneHue AUArHOCTHKHU SJIEKTPOOOOPYIAOBAHUS aBTOMOOWIIS (JIOPOKHOMN
MaIllUHbI), OTIPEICICHUE HEUCITPABHOCTU U UX YCTpPaHEHUE

18. Jlgurarenbp aBTOMOOWJIA (TpakTopa, caMOXoJHOro maccu). Pa30opka,
JIMarHOCTUKA, PEMOHT, PETyJIMPOBKH.

19. InarnocTuka ruipaBInyeCcKoOi CUCTEMBI HA CTEHJIE C IIOMOIIBI0O MEXaHUYECKOU
Y DJICKTPOHHON U3MEPUTEIBHBIX CUCTEM.

20. JInarHocTUKa CUCTEM YIIPaBJICHUS IBUTAaTE€IEM aBTOMOOMUIIS.

21. JIlmarHocTMKa pYJIEBOTO YNOPABJIEHUS W  MOJBECKH,  OINpPEACICHUE
HEHCITPABHOCTEN U YCTPAHEHNUE HEUCIIPABHOCTEM.

22. IlpoBeneHue AMArHOCTUKH CHUCTEMbI OTOIUICHHS U KOHJUIIMOHHPOBAHUS
aBTOMOOWJIS (TOPOKHOM MAITMHBI), ONIPEIeTICHNe HEUCIIPABHOCTU U UX YCTPAHCHHE



23. PazpaboTka mpoekta mMojepHU3auuu 30HbI TO (ydacTka, ImocTa) JTOPOKHBIX
MalIlH

24. Pa3paboTka mpoekTa MOJAEpHU3AIMU ydyacTKa MO PEMOHTY MamiuH (y3J0B H
arperaToB)

25. Pa3paboTtka mpoekTa kommepueckoi opranuzanuu no TO (peMoHTY) MaiivH

(Y3710B ¥ arperaTos).

26. Tema, npeyaraeMas CTyAEHTOM.

4 YCJIOBUS PEAJINBAIIMA YUYEBHOI'O ITIPEIMETA
YII1.06 ®u3zuka
4.1 TpeOoBaHMs K MATEPHAJIbHO-TEXHHYECKOMY 00ecCredeHUI0

Peanmuzanust ydeOHoro mnpeamera Duszuka TpeOyeT Hamuyusi y4eOHOTO
KaOuHeTa.

VYyebnas ayautopus i TOPOBEICHUS 3aHATUNA JIEKIIMOHHOTO THIIA,
MPAKTUYECKOTO THUIMA, TPYIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTALUMA, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTAIUH.

[TomenieHus: AJis caMOCTOSITEIBHOW PabOThl OOYYAIOMIMXCA JOJDKHBI OBITH
OCHAILIEHbI KOMITBIOTEPHON TEXHUKOM C BO3MOXKHOCTHIO TOJKIIOUEHUS K
WH()OPMAITMOHHO-TEJICKOMMYHUKAIIMOHHON CeTH M OOEeCIeYeHUEM JIOCTyNa B
AIIEKTPOHHYI0  MH(POPMAIIMOHHO-00pa30BaTeIbHYI0 Cpedy  00pa3oBaTelbHOU
OpraHu3aIlH.

O6opynoBaHue yueOHOTO KaOMHETa!

Kommnekt yueOHol mebenu:

— pabouee MecTo mpenoaBaTens (CToJ, CTy);

— paboune MecTa 00ydarommxcs (CToJibl, CTyJibs) Ha 30 YenoBek

TexHuueckue cpeacTra 00yueHUsI:

— TIPOEKTOP;

— DJKpaH;

— HOYTOYK.

4.2. TlepeyeHb HOPMATHBHBIX IPABOBbIX JOKYMEHTOB, OCHOBHOM H
AOTOJIHUTEIbHON Y4eOHOM JTUTePaTypPbl, HEO0OX0AMMOM /151 0CBOCHUA
yueoHoro npeamera YII.06 ®@uszuka

HOpMaTHBHLIe NpPpaBOBbLIC JOKYMCHTDBI:

- ®enepanbHblii 3ak0H OoT 29.12.2012 Neo 273-®3 "OO6 oOpazoBaHuu B
Poccniickon @enepanun';

- Ilpukaz o6 yrBepxaeann PI'OC CIIO mo cmenuansHocTH 23.02.04

Texandeckas SKCIUTyaTaIus Mo IbEMHO-TPAHCIIOPTHBIX, CTPOUTEITBHBIX, TIOPOKHBIX

MaIuH ¥ 000pyn0BaHus (110 OTPACIISIM), YTBEPIKIECHHOTO MPUKa30oM MUHOOpHAYKH
Poccun ot 23.01.2018r. Ne45;


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

- ITpukaz MunoOpuayku Poccum ot 17.05.2012 Ne 413 "OO6 yTBepXaAeHUU
beaepanbHOro rocy1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIEero
oOpazoBanus";

- [Ipuxa3z Munnpocsenienusi Poccuu ot 18.05.2023 Ne 371 "O0 yTBepkieHUn
dbenepanbHON 00pa30BaTEIBLHON MPOrpaMMbl CPEIHETO 001Iero oOpa3zoBaHus'";

- [Ipuxa3z Munnpocsenienusi Poccuu ot 24.08.2022 Ne 762 "O0 yTBepk1eHUA
[Topsinka opraHuzalMu U OCYILIECTBIECHUS OOpa30BaTEIbHON NEATETLHOCTH IIO
o0pa3oBaTeIbHBIM MPOrPaMMaM CPETHEro MPOPECCHOHATBLHOTO 00pa3oBaHus";

- IImcemo Munnpocsemennss Poccum ot 01.03.2023 Ne 05-592 "O
HalnpaBJICHUM pekoMeHaanuil" (BMecte ¢ "PexoMeHmanusiMu Mo peanu3aluu
cpeaHero oOmiero o0pa3oBaHUsT B MOpelesiax OCBOSHUsS 00pa3oBaTEIbLHOMN
pOrpaMMBbl cpeiHero npodeccuoHaaIbHOTO 00pa3zoBanus");

- Ilpuka3z Munnpocsemenus Poccun ot 01.02.2024 Ne62 "O BHeceHuu
W3MEHEHHM B HEKOTOpbIE IpHKa3bl MuHuHcTepcTBa mnpocBemenus Poccuiickon
denepanuu, Kacamomuecs QpeaepagbHbIX 00pa30BaTEeNbHBIX MPOrPaMM OCHOBHOTO
o0111ero oOpa3oBaHus U CpeHEro 00IIero 0opa3zoBanus';

- Ilpukaz Munnpocsemenuss Poccun ot 21.02.2024 Nell9 "O BHeceHuu
n3MeHeHni B npuioxkeHus N 1 u N 2 k nmpukazy MuHuctepcTBa NpOCBEIICHUS
Poccuiickoit ®eneparuun ot 21 centsiops 2022 r. N 858 "OO6 yTBepkacHHUH
dbenepasbHOTO TIepeUHs] YYEOHHMKOB, JOMYIICHHBIX K HCIOJIB30BAHUIO TIPH
peanu3ali MMEIIIMX TOCYJapCTBEHHYIO aKKpEIUTaIHio 00pa3oBaTelbHbIX
IporpaMM Ha4aJlbHOTO OOINEero, OCHOBHOTO OOIIEro, CpeIHero OOIIero
oOpa3oBaHUs OpraHu3aLUsIMH, OCYUIECTBIISIOIUMU 00pa3oBaTeNbHYIO
JEeATEIIbHOCTh U YCTAHOBJICHUS MPEJETLHOTO CPOKA UCTIOJIb30BAHUS UCKITFOUEHHBIX
y4eOHHUKOB".

OcHoBHas JuTeEparypa:

1. Msxumes, I'. $1. ®uszuka: 10 knacc: 6a30BbId U YrayOJEHHBIA YPOBHMU:
yueOnuk / I'. SI. Msaxumes, b. b. bByxosnes, H. H. Corckuit; noa penakmueit H. A.
[TapdentseBoii. — 10-e u3n. — Mocksa: [Ipocsemenne, 2023. — 433 ¢. — ISBN
978-5-09-103619-0. — TexkcT: 27MeKTPOHHBIN // DIEKTPOHHBIN pecypc nu@poBoit
obopazoBarensHoii  cpenbl  CIIO  PROFoGpazoBanme: [caiit]. — URL:
https://profspo.ru/books/132340.

2. Mskumes, I'. SI. @usuka: 11 kimacc: 6a30BbIil U yriayOJaEHHBIA YPOBHU:
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4.4. QOcobGennoctu peajquzanum yueonoro npeamera YI1.06 ®uszuka ais
00y4yaromuxcs U3 YUCJIa NHBAJIHU/IOB M JIMI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

Ilpu obyuenuu Uy ¢ O2PAHUYEHHBIMU BOZMONCHOCHAMU  300POBbS,
npeoycmampueaemcs UHOUBUOYAIbHbI epapux 0OyueHus.

Hneanuovl u auya ¢ 02paHudeHHbIMU 803MONCHOCMAMU 300P08bs 0Decneuenbl
NeYamHLIMU U DJIEKMPOHHLIMU  00PA308AMENbHLIMU  pecypcamu 8 ¢hopmax,
A0anmupoBaAHHbIX K 02PAHUYEHUSIM UX 300POBbAL.

s ocywecmenenus npoyeoyp mexyujeco KOHMPOIs YCHeeaemocmiu U
NPOMENCYMOYHOU AMMmMeCmayul 00yuaouuxcs, co30aomcs oHobl OYEHOUHBIX
cpeocms,  aoanmuposaHHvle ON1  UHBAAUO08 U JulY C  O02PAHUYEHHBLIMU
BO3MONCHOCHAMU  300P06bSL U NO3BOJAIOUWUE OYEHUMb  OOCUNCEHUE UMU
3aNIAHUPOBAHHBIX 68 OCHOBHOU 00PA306AMENbHOU NPOPAMME  Pe3yilbmamos
00yUeHUs1 U YPOBEHb CHOPMUPOSBAHHOCMU 6CeX KOMNEMeHYUll, 3d561eHHbIX 6
00pazosamenvHoll npocpamme.



5 KOHTPOJIb U OLIEHKA JOCTUXKEHUWM PE3YJIbTATOB
OCBOEHUSA YYEBHOI'O IPE/IMETA YII1.06 ®u3uka

JIOCTI)KEHHE JMYHOCTHBIX PE3yJbTaTOB OIICHWBACTCS HAa KAayeCTBEHHOM ypoBHe (0e3
otMeTkH). ChOpMUPOBAHHOCTH MPEIMETHBIX, METANPEAMETHBIX, JIUMYHOCTHBIX YMEHHUM M 3HaHUN
OlLIEHUBAeTCsA B Oaiiax mpenojaBaTelieM B MPOIECCe BBHIIOIHEHHS OCHOBHBIX BHIOB Y4eOHOU
JESATENIbHOCTH 00YyYaroIuXcsi, TECTUPOBAHUS, BBITOIHEHUSI O00YUYaIOUIMMUCS CaMOCTOSTEIbHON
paboThl, IO pe3yibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHON aTTeCTalUH.

OneHka pe3yabTaToB

PesynbTarsl 00y4eHus
Y Y (opmbl 1 MeTOIBI)

JINUHOCTHBIE PE3VYJIbTATHI TECTUPOBAHUE 10 TEME
1) rpa:k1aHCKOro BOCIIUTAHUSA: YCTHBI 0TpoC
c(OpMHUPOBAHHOCTh IPAKIaHCKOU nosury | KOHTPOIIbHAs paboTa

oOyJarolerocsi Kak aKTHBHOTO U OTBETCTBEHHOTO uieHa | 9K3aMCH
poccuiicKoro o0IIecTBa;

OPUHIATHE  TPAJUIUOHHBIX  OOIIEUETOBEYECKUX
TYMaHUCTHYECKUX MIEMOKPATUUECKHUX IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO J€ATEIbHOCTh B
HWHTEpecax TPaKIAHCKOTO OOIlecTBa, Y4YacTBOBaTh B
camMOympaBlieHUH B 00pa3oBaTeIbHON OpraHU3allNY;

YyMEHHE  B3aMMOJIEHCTBOBATb C  COIMAJIBHBIMHU
WHCTUTYTaMH B COOTBETCTBUM C HX (PYHKUUSIMH U
Ha3HAYCHHEM;

TOTOBHOCTb K TyMaHUTAPHOW M  BOJOHTEPCKOU
NEeSATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHHUSA:

c(hOPMUPOBAHHOCTh ~ POCCHUUCKOM  TpaKJaHCKOU
UJIEHTUYHOCTH, TaTPUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

CIOCOOHOCTh OIICHUBATh CUTYyallMI0O U TMPUHUMATh
OCO3HAHHBbIE pElICHHs, OPUEHTHPYSACh Ha MOPAIBHO-
HPaBCTBEHHBIC HOPMBI M I1IEHHOCTH, B TOM 4YHCIE B
JEeSATEIbHOCTH YUYEHOTO;

OCO3HAaHWE JIMYHOTO BKJaJa B  TOCTPOCHHE
yCTORYUBOTO OYYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

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

5) TpyaoBoro BocnuTAHUA:

UHTEpEC K pa3iIuyHbIM cdepaMm mpodeccrnoHalbHON
NEeSTeIbHOCTH, B TOM 4YHCJE CBS3aHHBIM C (U3UKOH U
TEXHHUKOU, yMEHHUE COBEPIIAaTh OCO3ZHAHHKIN BEIOOp OyayIIeit
npoecCuu M PEaM30BbIBATh COOCTBEHHBIC >KM3HECHHBIE
TIJIaHBI,




TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO U
caM000pa30BaHUIO B 00JaCTH (U3UKHUHA TPOTSHKCHUH BCEH
KU3HH;

6) IK0JI0rH4€eCKOr0 BOCIIUTAHMS:

c()OPMUPOBAHHOCTh  JKOJOTHYECKOW  KYJBTYPHI,
OCO3HaHME II100aTHHOT0 XapaKTEPAIKOJOTUUECKHX MPOOIIeM;

IUJIAHUPOBAHUE U  OCYLICCTBICHUE JCHCTBUM B
OKPY’KaIOIIeH Cpelie Ha OCHOBE3HAHUS IIeJIeH YCTONYHBOTO
Pa3BUTHS YEIOBEUECTBA,

Pacmmpenue ombiTa AESATEIBHOCTH 3KOJOTHYECKOU
HalpaBJIEHHOCTM HAa OCHOBE MUMEIOIIMXCA 3HAHUM 10
busuke;

7) HEHHOCTH HAYYHOI'0 MIO3HAHMS:

c(hopMUPOBAHHOCTH MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHS
¢busnueckoil HayKu;

OCO3HAHUE IICHHOCTH HAy4YHOW JESATEIHHOCTH,
TOTOBHOCTh B MPOIECCE M3Y4YCHHsS] (PU3UKU OCYIIECTBIISITH
MPOEKTHYI0O M HCCIEAOBATEIbCKYI0  JESATEIbHOCTh
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3VJIbTATDI

OBnageHue yHUBEpCAIbHBIMU [103HABATEIbHBIMU
NEUCTBUSIMU:
Ba3oBble Jlornyeckue qeicTByA:

CaMOCTOSITEIIBHO (dbopMynupoBarthb u
aKTyaJIM3UpOBaTh npobiemy, paccmarpuBath €€
BCECTOPOHHE;

OIIPEAEIIATH LIEIH JEATEIbHOCTH, 331aBaTh IapaMeTpPbl
U KPUTEPUH UX JOCTHKEHUS;BBISIBIISITH 3aKOHOMEPHOCTH U
MIPOTHUBOPEYUS B pACCMATPUBAEMBIX (DPU3MUECKUX SBICHUSIX;

pa3pabatbIBaTh IJIaH pelIeHHs MPOOIeMbl C yuETOM
aHaJIM3a MMEIOUIMXCS MAaTEPUANIBHBIX M HEMaTepUaIbHBIX
pecypcos;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBATh
COOTBETCTBHE  PE3yJbTAaTOB LEISIM, OLEHUBAaTh PUCKH
MIOCJIEZICTBUI 1€ATENbHOCTH;

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

pa3BUBaTh KPEAaTHMBHOE MBIIUICHUE IPU pPELICHUN
KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBarebCcKue 1eicTBUA:

Biagete Hay4HOW TEpMHHOJOTHEH, KIFOUEBBIMU
MOHATUSMH U METOIaMU(PH3NUECKON HAYKH;

BIIAJICTh HABBIKAMHU Y4YEOHO-UCCIIEOBATEIILCKON H
IIPOEKTHOM  JIEATENBHOCTH B obnacTu ¢buzuku,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PELICHHS 3a71au (PU3NIECKOTO COJIEPIKAHUS,
IIPUMEHEHHIO Pa3IMYHBIX METOAOBIIO3HAHUS;

BIAJIETh BUJAMHM JEATEIBHOCTH IO TOJIYUYEHHUIO
HOBOT'O 3HAHUS, €r0 HMHTEpHpPETAlMM, NMPeoOpa3oBaHUIO U

TECTUPOBAHUE 110 TEME
YCTHBIN OIIPOC
KOHTpOJIbHas paboTa
9K3aMeEH




NPUMEHEHHIO B PA3UYHBIX YYEOHBIX CHUTYyalUsiX,B TOM
quCJIe IPU CO3/1aHUH YUYE€OHBIX IPOEKTOB B 001aCTH (PU3UKHY;
BBISIBJISITH ~ NIPUYMHHO-CIEACTBEHHBIE  CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy, BbIIBUIATBIUIIOTE3Y €€ pellieHus,
HaXOJUTb  apryMeHTbl JUId  JI0Ka3aTelIbCTBA  CBOMUX
YTBEP)KJICHU,3a1aBaTh apaMeTpbl U KPUTEPUN PELICHHUS;

AQHAJIM3UPOBATH MOYYEHHBIE B X0/ PELLIEHUS 3a/1a4U
pe3yabTaThl, KPUTHUECKH OLIEHWBAaTh HMX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBMSIX;

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

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, OLIEHUBATh
PUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCHTh 3HaHWs 10  (U3UKE B
IIPAKTUYECKYIO 001aCTh )KU3HEESITEIbHOCTH;

YMETb  MHTETPUPOBaTh  3HAHHUA M3  pa3HBIX
MPEIMETHBIX 00JIaCTel; BBIBUTAaTh HOBBIE U/IEH, IPEIJIaraTh
OpPUTMHAJIBHBIE MOAXO/bl U PEIEHHs;CTaBUTh IPoOIeMbl U
3aJ1a4u, JOIMYCKAIOLIUE aJbTePHATUBHBIE PELLICHUS.

PabGora c undgopmanueii:

BJIQJIETh  HABbIKAMU  IOJy4YyeHUS  HMHPOpMaLUU
(U3MYECKOT0 COAEp)KaHUS U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIILHO OCYLIECTBIISATh HIOUCK, aHaJIu3,
CHUCTeMaTH3allul0 ¥ HMHTEepHpeTanuio  UHPOpMaLuu
Pa3IMYHbBIX BUJIOB U (POPM MPEACTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(POPMALINY;

UCIIONIb30BaTh  CpeACTBAa  MH(OPMALMOHHBIX U
KOMMYHMKAIIUOHHBIX TEXHOJIOTUIB PEIIECHUHA KOTHUTHUBHBIX,
KOMMYHHMKAaTUBHBIX UM  OpPraHM3allMOHHBIX  3a7ad C
coOyoiIecHueM  TpeOOBaHUM  SPrOHOMHMKH,  TEXHUKHU
0€30MMacCHOCTH, TUTUEHBI, PECYpPCOCOEpexKEeH s, TPABOBBIX U
TUYECKUX HOPM, HOPM HUH(OPMAIIMOHHON 0€30acHOCTH;

co3laBaTh TEKCThl (DU3MYECKOrO COJEpKaHUS B
pa3nuyHbIX (popMaTax ¢ y4éTOM Ha3HAYeHUs HHPOPMAIUH U
L[EJeBOM ayJAUTOpUU, BHIOMpas ONTHUMAIbHYIO (opMy
IIPE/ICTABICHNS M BU3YAJIM3aLIUH.

OBnazieHne yHUBEPCATBHBIMA KOMMYHHKATHBHBIMU
y4eOHBIMU JEHCTBHUSIMHU:

OCYIIECTBIISATh OOIIEHNE Ha YypokKax (DHM3HKH U BO
BHE-YPOYHOHN MEATEIbHOCTH; PACMO3HABATh MPEANOCHUIKH
KOH(MIUKTHBIX  CUTyallMid M  CMATYaTh  KOH(IUKTHI;
Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOKO TOYKY 3PEHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

IMOHUMATh u HCITOJIb30BaTh MPEUMYIIECTBA
KOMaH/IHOH 1 MHIUBUYaTbHON paOOTHI;BBIOMPATh TEMATUKY
U METOJbl COBMECTHBIX JIEUCTBMA C Y4YETOM OOIIMX
HWHTEPECOB, U BO3MOXKHOCTEN KaXKJA0r0 YJI€HA KOJJIEKTUBA;

MPUHUMATh LEJIH COBMECTHOW  JIESITEIbHOCTH,
OpraHU30BbIBATb U KOOPAMHMPOBATH JEUCTBHA IO €€
JIOCTHKEHHUIO: COCTABJISITh IUJIAH JEHCTBUH, pacupeaessiTh




POJH C Y4ETOMMHEHHMI YYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl
COBMECTHOH paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJa M KaXKJIOIo
y4acTHUKA KOMaH bl B OOIIUI pe3yibTat Mo pa3paboTaHHbIM
KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHHUBATh HJAECH C
MO3ULMH  HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTHUECKON
3HAYUMOCTHY;

OCYLIECTBIISATh MIO3UTUBHOE CTpaTeruyeckoe
MOBEJICHUE B PA3JIMYHBIX CUTYaLUSIX, IPOSIBISATH TBOPUYECTBO
1 BooOpakeHHe, ObITh MHUITUATUBHBIM.

OBnazieHue YHHUBEPCATIbHBIMU PETYJISTUBHBIMU YY€OHBIMU
EUCTBUSIMHU:

Camoopranusauus:

CaMOCTOSITENIbHO ~ OCYIIECTBIISATh  MO3HABATEIbHYIO
NesITeIbHOCTh B 007aCTH (PU3UKUH ACTPOHOMUH, BBISIBIISATH
npoOyieMbl, CTaBUTh M (QOpMyIHpOBaTH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITENIbHO ~ COCTaBISATh  IJIaH  PELICHHS
pacu€THBIX W KadeCTBEHHBIX 3a/a4, IUIAH BBITOJHEHUS
MPAKTUYECKOH paboThl C y4ETOM HUMEIOUINXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEIOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH Y4yeOHOIro MpeAMeTa Ha OCHOBE
JIMYHBIX MIPEINOYTEHUH;

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

OILICHUBATh PUOOPETEHHBIH OTIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHMIO M  IPOSBICHHIO
SPYAUIUN B 00JaCTH (PU3UKH, MOCTOSIHHO TOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHATbHBI HHTEJJIEKT:

JlaBaTh  OIIEHKY HOBBIM CUTyalUsiM, BHOCHUTb
KOPPEKTHBBl B JESTEIBHOCTh, OIICHUBATh COOTBETCTBUE
Pe3yIbTaTOB LIETSM;

BJIa/IETh HaBBIKAMH MO3HABATENIbHOMN peduieKCHH Kak
OCO3HAHMS COBEPIIAEMbIX JEHCTBUH M  MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMUIA;

UCTOJIb30BaTh MPUEMBI  peQIIEKCUU Ui  OLCHKH
CUTYyalllH, BbIOOpa BEPHOTOPEIICHHS,;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD
peIeHws 10 UX CHUYKEHUIO; IPUHIMATh MOTHUBBI M apTyMEHTHI
JPYTUX MPH aHAIN3€E PE3yJIbTaTOB JEATEIbHOCTH;IPUHUMATh
ce0s, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX IIpH
aHaJIu3e pPe3yIbTaToB AeTeIbHOCTU;IPU3HABATh CBOE MPaBO
Y TIPaBO JAPYTUX Ha OINOKH.

B mnpouecce noctuxkeHHsI TMUHOCTHBIX PE3yIbTaTOB
OCBOCHHS MPOrpaMMbl MO (PHU3UKE A YPOBHS CPEIHETO
o01ero oO6pa3oBaHus y 00YyYaIOUIUXCsl COBEPIICHCTBYETCS




SMOIIMOHAIBHBIN WHTEIICKT, MPEANOJIAr a0
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHHs, BKJIFOYAKOLIETO CIOCOOHOCTH
IIOHUMATh CBOE HMOLIMOHAILHOE COCTOSIHUE, BUIETh
HAmpaBJICHUsT PA3BUTUS COOCTBEHHOW AMOILMOHAIILHOMN
cthepsl, OBIThYBEpPEHHBIM B ce0e;

CaMOpEryJIMPOBaHUs, BKJIKOYAOIIETO0 CAMOKOHTPOIb,
YMEHHE NPUHUMAaThb OTBETCTBEHHOCTh 3a CBOE IOBEJICHHUE,
CIIOCOOHOCTh ~ aJanTHPOBATBCA K  OMOIMOHAIBHBIM
W3MEHEHUSM U TMPOSIBIATH THOKOCTh, OBITH OTKPBHITHIM

HOBOMY;
BHYTPEHHE! MOTHBALNY, BKJIIOYAIOIIEH CTPEMIICHUE
K  JOCTHXKEHUIO  ILeIM U  YCIOeXy,  ONTHMM3M,

WHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOAS M3 CBOUX
BO3MOXKHOCTEI;

SMIAaTUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh
OMOLMOHAIBHOE COCTOSIHUE APYIUX, YYHUTHIBATH €Tr0 IIPH
OCYIIECTBIICHUU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHUIO H
CONEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIOYAaIOIIMUX CHOCO6HOCTI)
BBICTPAauWBaTh OTHOIICHUSIC APYTUMU JIOJbMHU, 3200TUTHCH,
MPOSIBJISITh MHTEPEC U pa3pemaTh KOH(IUKTHIL.

[NPEAMETHBIE PE3VIJIBTATHI

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

JEMOHCTPUpPOBaTh Ha MpUMEpax poidb H MECTO
¢u3ukn B HOpMUPOBAHMHCOBPEMEHHOM HayYHOH KapTHHBI
MHpa, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJIOTHUH, B
IIPaKTUYECKON JEATEIbHOCTHU JIOACH;

YUUTHIBaTh TPAHUIBl TNPUMEHEHHUS] HU3YYEHHBIX
¢bu3nyeckux Mojeneil: MmarepuagbHas TOUKa, HHEpLUUAIbHAsA
cucrtemMa oTcuéTa, abCOIIOTHO TBEPI0€ TEJIO, UACATBHBIN T'a3,
MOJIETIM CTPOEHUS Ta30B, >KUJIKOCTEHM M TBEPIBIX Tell,
TOUYEYHBIN JIEKTPUUECKUH 3aps PH pelieHNH (PU3NMYECKUX
3azady;

pacrio3HaBaTh (huU3MUecKHe SIBJICHUS (TPOLIECCHI) U
OOBSACHATH X Ha OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-
KMHETUYECKOM  TEOpHH CTPOEHMS  BEllecTBa U
ANEKTPOJAMHAMUKH: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpsIMOJIMHEIHOE JBMJKEHHE, CBOOOJHOE TaJeHHe  Tell,
JIBUKEHHE 110 OKPY)XHOCTH, WHEPIHs, B3aUMOJIECHCTBUE
ten, Juddys3us, OpOyHOBCKOE JBI)KEHHE, CTPOEHUE
KHUAKOCTEH M TBEPABIX TeJ, U3MEHEHHe oObEMa Tel IMpHu
HarpeBaHWu  (OXJIAXKAEHUH), TEIUIOBOE  pPaBHOBECHUE,
UCIapeHue, KOHJEHcAlus, IUIaBJIeHHe, KpUCTaJIN3alus,
KHUIIEHHE, BIIAXXHOCTh BO3/1yXa,IOBBIIICHUE JaBJICHUS Ta3a
IIPM €r0 HAarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXKIY
napaMeTpaMM  COCTOSIHMS ~ Ta3a B M30Ipolieccax,
JNEKTPU3ALN TN, B3aUMOJCHCTBHUE 3aps10B;

ONMCHIBATh MEXAHUYECKOE [BIKEHHUE, HCIOJIb3Ys
¢u3nyecKue BEIUMYMHBL: KOOPAMHATA, MyTh, NEpPEMEILEHUE,

TECTUPOBAHUE 110 TEME
YCTHBIN OIIPOC
KOHTpOJbHas paboTa
9K3aMeH




CKOpOCTb, YCKOpEHHE, Macca Tejla, CWjia, UMIYJbC Tea,
KHUHETUYeCcKass  DHeprusi,  MOTEHIHallbHas  JHEeprus,
MEXaHH4YecKas paboTa, MeXaHWYecKas MOIIHOCTh; IPH
ONMMCAaHUU TPABUIBHO TPAKTOBAaTh (UBUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYUH, WX OOO3HAYCHHSI W EAWHHIIBI,
HaXOJUTh (HOPMYIIbI, CBA3BIBAIONINE NAHHYIO (U3UYECKYIO
BEJTUYHHY C IPYTUMHU BEIUYNHAMU,

OMKCHIBATh W3YYEHHBIC TEIJIOBBIE CBOMICTBA TeNn U
TEIUIOBBIC SIBJICHUSI, HCIIONB3Yysl (U3MUYECKUE BEIHYMHBI:
NaBJICEHUE Ta3a, TEeMIeparypa, CpeaHss KUHeTHYecKas
JHEprus Xa0THYECKOTO JIBUKEHUS MOJIEKYJI,
CpeIHEKBaapaTUYHasi CKOPOCTh MOJEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSS dHEPrusi, pabora rasa, KodpuIueHt
MOJIE3HOTO JEHCTBUS TEIJIOBOTO JIBUTATENS; MPH OMUCAHUHU
MPABWJIBHO TPAKTOBATh (U3MUYECKUN CMBICT UCTIOIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €TUHUIIBI, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIUE JTAHHYIO (DM3HUECKYIO BEIIMYUHY C JIPYTHMH
BEJIMYMHAM;

OMKCHIBATh U3YYCHHBIE SJEKTPUUECKHUE CBOMCTBA
BEILIECTBA U AJICKTPUUECKHUE SIBICHUS (TTPOLIECCHI ), UCTIONIB3YS
¢busnueckue BEJIMYMHBI: ANEKTPUYECKUIN 3aps,
AIEKTPUYECKOE MOJIe, HANPSHKEHHOCTh MO, MOTEHIIHAI,
pa3HOCTh  MOTEHIMAJIIOB; TMPU OMHCAHUU MPABUIBHO
TPaKTOBATh (PU3MUECKUI CMBICI UCTIOIB3YEMBIX BETUYHH, HX
o0O3HAYeHUsT W  COUHHIBI;  YKa3biBaTh  (OPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (U3MUYECKYIO BEIIMYUHY C JPYTHMH
BEJIMYMHAMU;

aHAJTM3UPOBATh (PU3UUYECKUE TPOIECCHl U SIBJICHUS,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIUIBL  3aKOH
BcemupHoro tiarorenus, I, II u I 3akonsl HeroTOHA, 3aK0H
COXPaHEHHUs MEXaHWYeCKOW SHEPruu, 3aKOH COXPaHCHHUS
UMITYJIbCA, TPUHIUN  CYNEPIO3UIUN  CHWJI, TIPUHITAT
paBHOMpPaBUSA HMHEePIHATBHBIX CUCTEM oTcuéra,
MOJICKYJISIPHO-KMHETUUECKYIO TEOPHIO CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHBI, CBS3b CpelHEH KUHETHYECKON HSHEpruu
TEIUIOBOTO  JIBIDKEHHS ~ MOJIeKyl ¢ aOCONIOTHOU
TEMIEPaTypoil, TEepBBI 3aKOH TEPMOJWHAMUKHU, 3aKOH
COXpPaHEHHUs JJIEKTPUYECKOro 3apsaa, 3akoH KynoHa, mpu
3TOM pa3uyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAKCHWE W yCIIOBUS  (TpaHMIIBI,
o0acT) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC NMPUHITUIIBI ACHCTBHS MAIIWH,
MpUOOPOB U TEXHUYECKUXYCTPOMCTB; pa3nyiaTh YCIOBHS UX
0€301acHOTO UCIOJIb30BAHUS B IOBCETHEBHON KU3HHU;

BBITIOJHATh ~ OKCIIEPUMEHTHl [0  HCCIIETOBAHHIO
(U3UYECKUX SIBIIEHUW W TPOIECCOB C HCIIOIH30BAHHEM
OpsMBIX, W  KOCBEHHBIX  HW3MEpPEHUH, TpU  ITOM
dbopmynupoBaTh TpoOIeMy/3agady W THUIOTE3y Y4eOHOTO
IKCIIEPUMEHTa, COOUpaTh YCTAHOBKY W3 MPEAIOKEHHOTO
0o00OpyIOBaHUs, TPOBOJUTH OMNBIT H  (HOPMYJIUPOBATH
BBIBOJIBI;




OCYILECTBIISITh MPSIMbIE M KOCBEHHBIE H3MEpPEHUs
(bu3MyYecKUX BEIWYHMH, MPU 3TOM BBIOMPATH ONTHUMAJbHBIMI
Croco0 HM3MEpeHUs M HCIOJb30BaTh H3BECTHBIE METOMbI
OIIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (HU3HUecKuMH
BEJIMYMHAMU C HCIOJb30BAHUEM MPSMBIX U3MEPEHHH, MpH
3TOM KOHCTPYHPOBATh yCTAaHOBKY, (PMKCUPOBATH PE3yJIbTAThI
MOJIyYEHHON 3aBUCHUMOCTH (DU3MYECKHX BEJIUYUH B BUJC
Tabau u TpaduKoB, AENaTh BBIBOJBI IO pe3yJbTaTaM
UCCIIEIOBAHMUS;

coOmonaTh MpaBwia 0€30MacHOr0 TpyJda IpH
MPOBEJEHUU  HCCIEAOBaHMW B paMKax y4eOHOro
AKCIIEPUMEHTA, Y4eOHO-UCCIIENOBATEILCKOW U TMPOCKTHOM
NESITENbHOCTH C  HUCMIOJb30BAaHHUEM  H3MEPHUTEIBHBIX
YCTPOUCTB U Ta0OPAaTOPHOTO 000PYI0BAHMUS;

pemiate pacy€THBIE 3aJa4yd  C SBHO 33JaHHOUN
(bU3HYECKON MOJEIBIO, UCIONB3Ys (U3NYCCKUE 3aKOHBI U
MIPUHLIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4d BbIOUpATh

bu3nYeCcKyr0  MOJENb, BBIICHATh  (PUIUUYECKUE
BEIMYMHBI U (OPMyYJIBI, HEOOXOAMMBIC ISl €€ pelIeHus,
MIPOBOAMUTH PACUYETHI U OLICHUBATH PEATbHOCTh MOTYyUYEHHOTO
3HA4YCHUSI(PU3UUIECKON BEIIMUUHBIL;

pemaTe  KauyeCTBEHHBbIE  3a/layd:  BBICTpAUBaTh
JIOTUYECKH HENPOTUMBOPEUUBYIO LIEMNOUYKY PpACCYKICHUH C
ONOpPOM Ha HW3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(dbuznvecKue SBICHNUS;

UCIIONIB30BAaTh MPU  PEIICHUH YYeOHBIX 3a/1a4y
COBpeMEHHbIE MH(GOPMALMOHHBIE TEXHOJOTUH JUJISl MTOMCKA,
CTPYKTYPUPOBaAHUS, HMHTEPIPETALUA U MPEACTABICHUS
y4eOHOW M Hay4HO-TOMYJISIPHOM MH(pOpMaIK, MOJTy4YEeHHON
W3 Pa3IUYHbIX HMCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATh
noJty4aemMyro uHpopmaruio;

NPUBOAUTH  MPUMEPHl BKJIAJa POCCHMCKUX U
3apyOexHBIX  yu€HBIX-(QU3UKOB B  pa3BUTHUE  HAYKH,
00BsSICHEHHE MPOIIECCOB OKPY’KAIOLIET0 MHpa, B pa3BUTHE
TEXHUKH UTEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECKHUE 3HaHUS N0 (usuke
B MIOBCETHEBHOM KM3HU JIJIs1 00ECTICUCHHS O€30MTaCHOCTH TTPH
oOpartieHuu ¢ MpubdopaMu U TEXHUYECKHUMH YCTPOHCTBAMHU,
JUISL  COXpAaHEHHUS 3JI0pOBbS U  COOJIOJEHUS  HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaThb B TpyHmne C BBHINOJIHEHHEM pPa3IMYHBIX
COLIMANBHBIX  pOJieH, TMJIaHUPOBaTh pabOTy  TPYMIHI,
palMOHAJIbHO pACIpeneNsaTh O0S3aHHOCTH W IUIAHUPOBATH
JeSATEIbHOCTh B HECTAHJIAPTHBIX CUTyalUsX, aJEeKBATHO
OIICHWBATh BKJAQJ KaXJOTO W3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xonmy oOyueHuss BO 2 ceMecTpe IpEeIMETHbIC
pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTb
c(OPMHPOBAHHOCTD Y O0YYAIOIIUXCS YMEHUH:




JEMOHCTPUPOBaTh Ha MpUMEpax poOidb M MECTO
¢bu3uk B HOpMUPOBAHMMCOBPEMEHHOIN HAay4YHON KapTHUHBI
MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHMKU U TEXHOJIOTHM, B
MPAaKTUYECKOW JAESATENbHOCTH JIIOACH, ULEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MHPA;

YUYUTBIBaTh TPAHMIBI NPUMEHEHUS HU3YyYEHHBIX
(bU3HYECKUX MOJICTICH: TOUCHHBIHN ANEKTPUUICCKUH 3apsi, JIyd
CBETAa, TOUYECUHBbI MCTOUYHHMK CBETA, s/I€pHAs MOJENb aToMa,
HYKJIOHHAs MOJEJIb AaTOMHOIO fAIpa NpU pPELIECHUU
(bu3nuecKux 3aaay;

pacrno3HaBaTh (QU3NYECKUE SIBICHUS (IIPOIECCHI) U
OOBSICHAT, UX Ha OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKH H
KBaHTOBOW  (DM3HMKH:  DJEKTpUYECKas  IMPOBOAMMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEUCTBUS
TOKa, B3aMMOJEHCTBME MArHUTOB,  3JIEKTPOMAarHUTHas
WHIYKUUSI, ACHCTBUE MATrHUTHOIO IOJS HAa MPOBOIHUKC
TOKOM M  JBIXKYLIUICS  3apsii, DJIEKTPOMAarHUTHbBIE
KojeOaHuss MU BOJHBI, MPSMOJMHENHHOE pacnpoCTpaHEHUE
CBETa, OTpakeHHWe, TpeJoMiIeHHe, UuHTephepeHIus,
Tupakuuss M IOJsSpu3alus CBeTa, JUCHEPCHUsl CBETa,
dotoanekrpuuecknii  dpdext (dhoTodrdpdekr), cBeTOBOEC
JlaBJICHUE, BO3HUKHOBEHHE JIMHEHYaTOro Ccrekrpa aroma
BOJI0OpO/A, €CTECTBEHHAs u HCKYCCTBEHHAs!
PaavoOaKTUBHOCT;

ONMCHIBaTh  W3YYCHHBIE  CBOMCTBA  BEIIECTBA
(3nexTpruecKre, MarHUTHBIE, ONTUYECKHE, AIEKTPUUECKYIO
MPOBOJIUMOCTh PA3JIMYHBIX Cpell) U 3JIEKTPOMArHuTHBIE
SIBJIGHUSL (IIPOLIECCHI), MCMOJb3Ys (PU3MUECKHUE BEITUUYMHBI:
EKTPUYECKUN  3apsil, CWJIa TOKa, JJIEKTPUUECKOE
HalpsDKEHUE, AJIEKTPUYECKOE CONPOTUBIICHHE, Pa3HOCTh
MOTEHIMAJIOB, JJEKTPOABMXKYIas Ccuia, paboTa TOKa,
WHAYKIWSA MarHUTHOTO TOJis, cuiiaAmnepa, cuia JlopeHua,
MHIYKTHUBHOCTh KATyIIKH, D3HEPIUs DJJIEKTPUUECKOTO U
MarHMTHOTO IIOJIeH, NEepUoJ M YacToTra KojeOaHuW B
KosiebaTeabHOM KOHTYpE, 3apsii U CHjla TOKa B Ipolecce
FapMOHHYECKUX AJIEKTPOMAarHUTHBIX KosieOaHuM, GoKycHOe
paccTosHUE W ONTHYECKas CWJIA JIMH3bI, NPU ONHMCAHUU
MPaBWJIbHO TPAKTOBATh (PU3MUECKUN CMBICT UCTOIb3YEMBIX
BEJIMYMH, UX 0003HAYECHHUS U €MHHULIBI, YKa3bIBATh (DOPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (DU3UUECKYIO BEIMYUHY C IPYTHMH
BEJIMYNHAMU;

ONKCHIBaTh HW3YYECHHbIE KBAaHTOBBIE SIBJICHUS U
MPOIECChl, UCHOIb3Yys (PU3MYECKHE BEIUYMHBL: CKOPOCTH
AJNIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa,
SHEPrusy UMITYJIbC (POTOHA, MEPUO MOTypacaaa, SHEPrus
CBSI3M aTOMHBIX SJIEP, PU ONUCAHUUIIPABUIHLHO TPAKTOBATh
¢u3n4yeckuif  CMBICII  HCIOJB3YEMBIX  BEJIWYHMH,  HX
0003HaUYeCHUsI W  CIUHHUIIBI, yKa3biBaTh  (hOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMU, BBIUUCIISTH 3HaUeHUE (PU3NYECKON BETUUUHBL;

aHaATM3UPOBaTh (DU3UYECKHE MPOLECCHl U SBICHUS,
UCIO0JIb3Ysl (hM3MUECKHe 3aKOHbIM MPUHIMIBL: 3aKkoH OMa,




3aKOHBI IIOCJIE0BATENBHOIO U MAPAJUIEIBHOTO COEIUHEHUS
MIPOBOHHUKOB, 3aKOH Jxoyns—Jlenua, 3aKOH
JJIEKTPOMArHUTHOM HWHAYKLUHU, 3aKOH IPSIMOJIMHEHHOTO
pacnpocTpaHEeHUs! CBETa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI
IIPEIOMJIEHUSI ~ CBETa, ypaBHEHME  OWHIITEWHa  JUIA
dbotodddekra, 3aKOH COXpaHEHUS DHEPIHHM, 3aKOH
COXPAHEHHUs UMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUYECKOIO
3apsifia, 3aKOH COXpPAHEHHUsS MAacCOBOTO YHCIA, MOCTYJIaThl
bopa, 3aK0oH pazmoakTUBHOIO pacnaja,lpyd 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YecKOe
BBIPQ)XEHUE U YCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

ONpeeNsiTh HANpaBlIEHUE  BEKTOpa  HUHIYKIUU
MarHMTHOTO IIOJI1 TPOBOJHUKAC TOKOM, CHIIbI AMrepa U
cuiibl JIopeHna;

CTPOHUTH M ONHCHIBATH M300paKEHHE, CO37aBaeMOe
TJIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBIMOJHATh  OKCIIEPUMEHTHI [0  HCCIIEJOBAHUIO
(GU3NYEeCKUX SIBICHUH W TIPOIIECCOB C HCIOIH30BAHUEM
OpsIMBIX, M  KOCBEHHBIX  HW3MEpPEHHWIl: TpH  3TOM
dbopMypoBaTh MpoOeMy/3aqady W THIIOTE3y y4eOHOTO
JKCIIEPUMEHTa, O0HMpaTh YCTAaHOBKY U3 MPEAIOKEHHOTO
00OpyIOBaHUS, TPOBOJAUTH OMNBIT M  (OPMYIHPOBATH
BBIBO/JIBI;

OCYLIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUS
(bu3MYeCKUX BENWYHH, MPU STOM BBIOUPATH ONTHMAIbHBIH
Ccroco® M3MEpEeHUsT U HCIIOJIb30BATh M3BECTHBIE METO/IbI
OLIEHKH NOTPEIIHOCTEN U3MEPEHNI;

UCCIJIEIOBaTh 3aBUCUMOCTH (U3NYECKUX BEIMYUH C
WCIONB30BAHUEM  NPSIMBIX  HU3MEPEHUH: TMpU  ITOM
KOHCTPYUPOBaTh YCTaHOBKY, (UKCHUPOBATH PpPE3yIbTaThl
MOJIYY€HHON 3aBUCHUMOCTH (DU3UYECKHX BEIUYUH B BUJEC
Tabnuil U rpadukoB, Jenarh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBaHMS;

coOnronarh mpaBuwia Oe€30macHOro TpyAa IpHU
NPOBEJICHUU  HCCIEIOBAaHMM B pamMkKax ydeOHOro
AKCTIEPUMEHTa, Y4eOHO-UCCIIeNOBATEILCKOW M TMPOCKTHOM
JEATEIBHOCTM €  HUCIOJb30BAaHUEM  HM3MEPUTEIBHBIX
YCTPOUCTB U TaOOPATOPHOTO 000PYIOBAHHS;

pemiatb pacy€THble 3aJaud C SBHO 3aJaHHOU
¢bu3nyecKkoil MoJeblo, UCIONB3Ys (U3NYECKUE 3aKOHBI U
MIPUHIIMITBI, HA OCHOBE aHajN3a YCIOBHUs 3a/Jaud BHIOMpATh
(bu3nyecKy0 MOJieNb, BBIACNIATh (PU3NUECKHE BETUYMHBI U
bopmynbl, HeoOXOoAMMBIE [UIs €€ pelIeHHs, MPOBOAUTH
pacuéThl U OLEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYEHUS
(bu3MUECKOI BETUYNHBL;

pemaTth  KauyecTBEHHBbIE  3a/layd:  BbICTpauBaTh
JIOTUYECKH HENPOTUBOPEUYMBYIO LEMNOUYKY PpACCYKICHUH C
OMOpOM Ha HW3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nuecKkue SBICHMUS;

UCIIONIb30BAaTh MPU  pElIeHUH Y4eOHBIX 3a1ay
coBpeMeHHbIe MH(GOPMAIMOHHBIE TEXHOJOTUHU VIS TTOMCKA,
CTPYKTYpUPOBAHHUSI, HMHTEPOPETALUU M IPEJCTaBICHUS




yueOHOI ¥ Hay4HO-TIOMYJISIPHON MH(OpMAIMH, MTOTy4YeHHON
U3 Ppa3IUYHBIX HMCTOYHMKOB, KPUTHYECKH aHAJIN3UPOBAThH
MoJIy4aeMyto HHGOPMAITHIO;

OOBSICHATH PUHLMIIBI AEHCTBHS MaILIUH, IPUOOPOB U
TEXHUUYECKUX  YCTPOWCTB,  pa3iuyaTh  YCJIOBHS  HX
0€30I1aCHOT0 UCIOJIb30BAHNUS B IOBCEIHEBHON )KU3HU;

OPUBOJIUTH  IPUMEPHl BKJIaJa POCCUHCKUX U
3apyOeKHBIX Y4YEHBIX-QU3UKOB B pa3BUTHE HAayKd, B
00BSICHEHHE TPOIIECCOB OKPY’KAIOIIETO MHpa, B pa3BUTHE
TEXHUKUU TEXHOJIOTU;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HaHUS TO (pusuke
B [TIOBCETHEBHOM KM3HHU JUIsI 0OecrieueHus: 0e301acHOCTH IpU
oOpamieHnu ¢ MpudopaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
JUIs  COXPaHEHMs  3JI0pOBbsi U COONIIOJIEHHS  HOPM
9KOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEN Cpene;

paboTaTh B TIpyMNIe C BBIIOJHEHUEM Pa3IHMYHBIX
COLIMAJbHBIX  poJieH, IJIaHUPOBaTh pabOTy  TIpyMIbl,
palMOHAIBHO PACIPEAEATh O0S3aHHOCTH W IUIAHUPOBATH
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJCKBAaTHO
OLICHMBATh BKJIAJ KaXJOrO U3 YYaCTHUKOB TPYIIIbl B
peleHe paccMaTpuBaeMoi mpoOIeMbl.
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