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1. MACIIOPT PAEOHEﬁ ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JUCHUIIVIMHbI PU3UKA

1.1. Ob6aacTh NPpUMeHEeHHUs TPOTPAMMBI

PaGouas nporpamma pa3paboTaHa B COOTBETCTBUU ¢ (efiepaibHbIM ITOCYIapCTBEHHBIM
0o0pa3oBaTelbHbIM  CTAaHAAPTOM  CpeaHero oOmero oOpa3oBaHus (YTB. IPUKa30M
MUHHCTEpCTBa OOpazoBaHusi W Hayku P® ot 17.05.2012r. Ne 413 (¢ u3MEHEHUsSAMH H
JOTIOJTHEHUAMHU)) U (eaepanbHOil  00pa3oBaTeNbHONW MPOrpaMMOil  CpeaHero oOmiero
obOpaszoBanus (yTB. NMpUKa3oM MuHHCTepcTBa mpocBemenns PO ot 18.05.2023 Ne371), ¢
yueTroM (enepanbHOi pabodeil mporpaMMbl CpeaHEro 00IIero 00pa3oBaHus MO TUCITUTUINHE
«®Du3uka» (yriayOJIeHHbI YpOBEHb), pPEKOMEHJ0BaHHONW DenepalbHBIM TOCYJapCTBEHHBIM
OIO/PKETHBIM HAydHBIM yupexaeHueM «UHCTUTYT cTparermu pa3BUTHsS 00pa3oBaHUS
Poccuiickoii aKaJeMuu 00pa3oBaHH», MIPUMEPHOI paboueit MPOTPaMMBbI
o0m1eo0pa3oBaTebHON TUCHUILTUHBI «DPu3nKa» 17 MpoQecCHOHaIbHBIX 00pa30BaTEIbHBIX
opranmzanuii, pekomengoBannoit ®I'bOY IO «MHcTUTYT pa3BUTHs MpodeccnoHalIbHOTO
obOpaszoBanus» (yrBepkaeHa Ha 3acegaHnu CoBeTa IO OILIGHKE COJEP)KaHHS M KauecTBa
OPUMEpPHBIX paboyux mporpamm o001eo0pa3oBaTeIbHOTO U COLUAIbHO-TYMaHUTAPHOTO
[IUKIIOB CpeHETro nmpodeccrnoHabHOTro o0pazoBanms (poTokoi oT 30.11.2022r. Nel4)).

PaGouass mporpamma 00mIe00pa30BaTEIbHOM  JUCHUIUIMHBI  SIBISIETCA  YacThIO
OCHOBHO# TIpo(heCcCHOHAIBHOM 00pa3oBaTenbHON porpaMmMbl B cootBercTBrr ¢ ®T'OC CITO
no crneuuanbHoctu 43.02.16 Typusm H rocTenpuMMCTBO, BXOJIALICH B YKPYINHEHHYIO
rpymiy 43.00.00 CepBuc u Typusm.

PabGouass mnporpamma o0mieoOpa3oBaTeIbHON  AWCIUIUIMHBI  MOXKET  OBITh
UCTIOJIB30BaHA JPYTUMH  00pa30BaTENbHBIMU  YUPEKACHUSAMH MPOPECCHOHATBHOTO |
JOTIOTHUTEIILHOTO 00pa3oBaHus, pPeau3yIOUIMMH 00pa30BaTEIbHYIO MPOTpaMMy CpPETHETO
o01ero oopa3oBaHusI.

1.2. MecTo AUCUMIUVIMHBI B CTPYKTYpe OCHOBHOIl mnpodeccHOHATbHOM
o0pa3oBaTe/IbHOWH MPOrpaMMbl: JUCIUILIMHA BXOAUT B OOIIEOOpa3OBaTENbHBIA UK U
n3y4aeTcsi Ha 6a30BOM ypOBHE.

1.3. Ilesiu ¥ IUIaHMpPYeMble pPe3yJbTAThl 0CBOCHUS AU CHUIINHBI:

Coneprxanue nporpammsbl 0011e00pa3oBaTeabHON JUCHUIUIMHEI PU3KKa HApaBIeHO
Ha JOCTHKECHHE CIEAYIOIMX LEIeH:

- (opMupoBaHHe y 00y4aIOLINXCSl YBEPEHHOCTU B IIEHHOCTH 00pa30BaHus, 3HAUUMOCTH
(Gu3nUecKux 3HAHWH A1 COBPEMEHHOrO KBANM(UIMPOBAHHOIO CHEIMAINCTa NpPU
OCYIIIECTBIIEHUH €T0 MPOPECCUOHANBHOMN AESITETbHOCTH;

- (opMupoBaHHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH;

- OBJIQJICHUWE CHEHU(PHUUECKOW CHUCTEMON (U3NYECKUX MOHATUH, TEPMHHOJIOTHUEH U
CHMBOJIUKOM;

- OCBOEHHME OCHOBHBIX (DU3MUYECKHX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJAJICHHE OCHOBHBIMHM METOJIaMU HAYYHOI'O MO3HAHUS NMPUPOBI, UCIIOIb3YEMBIMU B
¢u3uke (Habmo/eHHe, ONMKCAHHE, W3MEPEHHUE, BBIABIKEHHE TUIIOTE3, MpOBEIEHHE
JKCIIEPUMEHTA);

- OBJIQJICHUE YMEHUsIMH 00palaThIBaTh TaHHBIE SKCIIEPUMEHTA, OOBSICHSTDH MOTyYeHHbIE
pe3yNbTaThl, yCTAHABIMBATh 3aBUCUMOCTH MEXIYy (PU3NYECKUMH BEIWYMHAMH B
Ha0JII01aeMOM SIBJICHUH, JIENIaTh BHIBOJIBI,

- (opmupoBaHuE YMEHUS peuiaTh PU3NUYECKHUE 3a/1a4U Pa3HbIX YPOBHEH CII0KHOCTH;

- pa3BUTHE IIO3HABATENIbHBIX MHTEPECOB, HHTEJUICKTYAJIBHBIX M  TBOPYECKHUX
CHocoOHOCTEM B Ipolecce MPUOOPETEHUsI 3HAHMM C HCIONb30BAaHUEM pa3IMYHBIX



UCTOYHUKOB WH(POPMAIIMK U COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHH;, YMEHHMA
dbopMynupoBaTh H OOOCHOBHIBATH COOCTBEHHYIO TO3UIUIO 10 OTHOIICHHIO K
du3nveckoit nHpoOpMAaIIHH, TOITYIaEMON M3 PA3HBIX HCTOYHHKOB;

BOCIIUTaHHE YyBCTBA FOPJIOCTH 33 POCCUHCKYIO (PU3HUECKYIO HAYKY.

OcBoenue kypca O/] «®@uzukay npeanoaraet peleHue cleAyoluX 3a1ay:

npuolOpereHne 3HaHUM O (yHIaMEHTAIbHBIX (U3UYECKUX 3aKOHAX, JISKALIMX B
OCHOBE COBPEMEHHOM (U3MYECKON KApTHHBI MHUpA, MPUHLIUIOB JECHCTBHS
TEXHUYECKUX YCTPOHCTB M IPOM3BOJICTBEHHBIX IMPOLIECCOB, O Haubojiee BaXKHBIX
OTKPBITUSAX B 00JacTH (PU3MKH, OKA3aBIIUX OIPEICISAIONIee BIMSHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

NOHMMaHHE (U3UYECKOW CYIIHOCTH SBICHHM, MPOSBISIOMIUXCS MPOU3BOJCTBEHHOM
JESTEIIBHOCTH;

OCBOCHHME CIIOCOOOB HCIIONB30BaHUS (PU3MUECKUX 3HAHMNA JJIS TMPAKTUYECKHX H
npoecCHOHANBHBIX  3a7ad, OOBSICHEHHsS  SIBICHUW  IPOU3BOJCTBEHHBIX MU
TE€XHOJIOTMYECKUX IIPOLIECCOB, IPUHILIUIIOB B PaMKaX PELIEHUS IPUPOBL, JEHCTBUS
TEXHUYECKUX MPHOOPOB M YCTPOWCTB, oOecreueHus: 0€30MacHOCTH MPOU3BOICTBA H
OXpaHbl IPUPO/IBI;

dopmupoBaHHe YMEHMH pemaTb y4eOHO-IPAaKTUYECKUEe 3ahadd  (pU3HUecKoro
coJIepKaHus ¢ y4ETOM TPOo(heCCHOHATTLHOW HAIIPABJICHHOCTH,

nproOpeTeHue OIbITa MO3HAHUS M CAaMOIIO3HAHUS; YMEHUH CTaBUTh 33/1a4M U peliaThb
npo0eMbl ¢ yu€ToM NpodeccuoHaNbHOM HalpaBIeHHOCTH;

dopmMHupoBaHHE yMEHWH WCKaTh, aHAIM3UPOBATH W 00pabaThIBaTh (UINIECKYIO
UHPOpPMAILHKIO ¢ YIETOM POoPECCHOHATFHON HANIPaBIECHHOCTH;

HOJArOTOBKA OOYYalOIIMXCSl K YCHEIIHOMY OCBOGHHUIO IUCHMIUIMH U MOZYJeH
npohecCHOHANBHOrO IUKIa: (OPMUPOBAHUE Y HUX YMEHUN U ONBITA JIEATEIbHOCTH,
XapakTepHBIX Ui Tmpodeccuid / JODKHOCTEM ClyXKaluX, IOJIy4aeMblX B
npodeccuoHaNbHBIX 00Pa30BaTEIbHBIX OPTaHU3ALNIX;

HNOJArOTOBKa K (DOPMUPOBAHMIO OOLIMX KOMIETCHIMH Oyayllero crenuaincTa:
camMo00pa30BaHMs, KOMMYHUKAILMH, TPOSBICHHUS TIPa)JaHCKO-NATPUOTUUYECKOMH
MO3ULIMH, COTPYAHUYECTBA, NPHUHATHSA PEIICHUM B CTAHJAPTHOM M HECTaHAAPTHOMN
CUTYallUsX, IPOEKTUPOBAHUS, MPOBEJCHNS (PrU3NUECKUX N3MepeHul, 3pPEeKTUBHOTO U
0€30MacHOr0 HCIOJB30BaHUSl PA3IMYHBIX TEXHUYECKHUX YCTPOMCTB, COOIIOACHMUS
IpaBUJI OXpaHbl TpyAa NpU pabdoTe ¢ (PU3NYECKUMU IPUOOpaMu 1 060pyI0BaHUEM.

Oco0eHHOCTh CI)OpMHpOBaHI/ISI COBOKYITHOCTH 3aJa4 HU3YUCHUA (1)I/I3I/IKI/I JJI1 CUCTEMBI

cpenHero mpodeccuoHaIbHOTO 00pa30BaHUS 3aKIIOYAECTCS B HEOOXOIMMOCTH peau3ariiu
npodecCHOHANBFHOM HAMpPaBIEHHOCTH peIIaeMbIX 3a7ad, Yy4éra ocOoOEHHOCTeH cdepbl
OCATCIIBHOCTHU 6y21y1]_[I/IX CIICIINAJINCTOB.

B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00 YJArOIITHIACS JOJKEH 3HATD:

CMBICTT TIOHSTHI: (U3NYECKOE SIBICHHUE, THUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBHE, DJIEKTPOMArHUTHOE TOJie, BOJHA, (DOTOH, aTroM, aTOMHOE SAPO,
HOHU3UPYIOLINE UBITYyUYEHHUS,;

CMBICT (PU3MUYECKUX BEIMYUH: CKOPOCTh, YCKOPEHHUE, Macca, Chjla, UMITyJbe, paboTa,
MEXaHWUYECKash DHEPIusi, BHYTPEHHSST JHEprus, aOCONOTHAs TemrepaTypa, CpemHss
KHMHCTHYECKasd OHCPIrusd 4YacCTull BEIICCTBA, KOJUYCCTBO TCIIJIOTHI, 3J'IeMeHTapHI)II\/'I
DIIEKTPUYECKUH 3apsi;

CMBICJI (1)I/I3I/I‘—IeCKI/IX 3aKOHOB KJIACCUYECKOU MCXaHUKH, BCEMUPHOI'O TATOTCHUA,
COXpPAaHCHUA OHCPIruv, HMITYJIbCa MW JBJICKTPUUCCKOro 3apsaa, TCPMOAWMHAMUKH,
3JICKTPOMArHUTHON MHIYKINH, (hoTodPdekTa;



BKJIQJI POCCHHCKHX M 3apyOEKHBIX YUEHBIX, OKa3aBIIMX HAWOOJbIIECE BIHSHUE HA
pa3BuTHE QUBHKHU.

B PE3yJIbTAaTC OCBOCHHA JUCHHUIIINHBI 06yqa}om1/117lc>1 JOJIKEH YMCTh.

IPOBOJUTH HAOMIOCHNUS, INITAHUPOBATH M BBITIOIHATH YKCIIEPUMEHTHI,

BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJEIIH,

IPUMEHATh IOIy4YEHHbIE 3HaHUS MO (QU3MKE A OOBSCHEHUs pa3HOOOpa3HbIX
(bu3n4ecKuX sIBICHUN U CBOICTB BEIIECTB;

NPAaKTUYECKH UCTIOIb30BaTh (PU3NUECKUE 3HAHUS;

OLIEHUBATh JOCTOBEPHOCTH €CTECTBEHHO-HAYYHOH MH(OpMaIu;

UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS JUIsl PELICHUs MPAKTUYECKUX 3a/1ad
IIOBCEHEBHOM  KM3HM, oOecreueHus: O€30HMaCHOCTH  COOCTBEHHOM  JKU3HH,
PalMOHAIBHOTIO PUPOIOIIOJIB30BAHUS U OXPaHbI OKPYKAOLIEH CPEJIbI.

ONHUCBHIBATh U OOBSCHATh (U3MYECKUE SIBJICHUS U CBOWCTBA TEJ: CBONCTBAa TIa30B,
KUAKOCTEH M TBEPIABIX TeEJ; 3JICKTPOMAarHUTHYH0 WHIYKIHMIO, PaclpoOCTpaHEHHE
AJIEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOWMCTBA CBETA; H3JIy4YCHUE M IIOIVIOLICHUE
cBera aromMoM; GhoTodddexr;

OTJIMYATh FMIOTE3bI OT HAYYHBIX TEOPUIL;

JIeJIaTh BBIBOJIbI HA OCHOBE DKCIIEPUMEHTAIbHBIX JTAaHHBIX;

HOPUBOAUTE IIPUMEPBI, MOKA3bIBAIOIIUE, YTO: HAOIIOIEHHUS M SKCIEPUMEHT SBISIOTCS
OCHOBOH I BBIJBUKCHMSI THIIOTE3 U TEOPUM, MO3BOJIAIOT IPOBEPUTH MUCTUHHOCTH
TEOPETUYECKUX BBIBOJOB; (U3MYECKash TEOpUs JaeT BO3MOXKHOCTb OOBSICHSTH
U3BECTHBIC SIBJICHUS MPUPOJbI U HayyHble (aKThl, IPEICKA3bIBATh €Ille HEHM3BECTHbIE
SBJICHUS;

HOPUBOAUTE MIPUMEPHI MPAKTUYECKOIO MCIOJIb30BAHUS (PU3MUECKUX 3HAHUM: 3aKOHOB
MEXaHHUKH, TEPMOJMHAMUKUA U 3JIEKTPOAMHAMUKH B DHEPIreTHUKE; Pa3JIMYHBIX BUIOB
QNIEKTPOMArHUTHBIX H3JIyYEHUH JUISI PAa3sBUTUS paguo M TEIEKOMMYHHKAIWi,
KBaHTOBOH (PM3UKU B CO3aHUHU JIEPHON SHEPIETUKH, Ja3€POB;

BOCIIPUHMMATh W HA OCHOBE IIOJYYEHHBIX 3HAHUH CaMOCTOSTENBHO OLICHUBATH
uHpopManuio, conepxkamyocs B coobmenusx CMMU, HuHtepHere, Hay4HO-
MOMYJSIPHBIX CTAaThSIX.

IPUMEHSATH MOJyYeHHbIE 3HaHUS JUIs peleHus (pru3nyeckux 3ajau;

OTIpeNieNATh XapakTep (pU3NUECKOro mpolecca o rpadguky, raduuue, Gopmyie;

U3MEPATh Al (PU3MUECKUX BEIWYMH, MPEICTaBIIsAs PE3yJbTaThl MU3MEPEHHH C y4eToM HX
MIOTPEUIHOCTEM.



1.4. Ilnanupyemple pe3ysibTaTbl 0CBOEHUs 001e00pa3oBaTebHON JUCHUIIMHBI B c00TBeTCTBUM ¢ ®I'OC CIIO n Ha ocHoBe ®I'OC COO

Ko n HaumeHoBanue
(bOpMHUPYEMBIX KOMITETCHITHI

[limanupyembie pe3ysibTaTbl OCBOCHUS JUCLIUIUIMHBI

OO0mue
(JINYHOCTHBIE U METANPEIMETHBIE)

JMcuuIuinHapHble
(npeametHsble pe3ynbTathl B coorBeTcTBUU ¢ PI'OC

CO0)

OK 01. Beibupats criocoObt
penIeHus 3a1a4
npoeCCUuOHATLHON
NESATSIIbHOCTH
MPUMEHHUTEIHHO K
Pa3JInYHBIM KOHTEKCTaM

B yactu TpyoBOro BOCuTaHUS:

- TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTEepPCTBa,
Tpyznoooue;

- TOTOBHOCTb K aKTHUBHOM JI€ATEILHOCTH TEXHOJIOTHYECKOMN U
COLIMATILHOM HAIMPaBJIEHHOCTH, CIOCOOHOCTh MHUIIUUPOBATD,
MJIAHUPOBATHh U CAMOCTOSITEILHO BBIMOIHATEH TAKYIO JESTEIHHOCTD;

- HHTEpEeC K pa3andHbIM cepam npodhecCHOHATBLHOMN NesSTEbHOCTH,

OBnazneHne yHUBEpCAIbHBIMHU Y4eOHBIMH [T03HABATEIHHBIMU

JCACTBUSAMMU:

a) 6a30BbIC JTOTMYECKHE JCHCTBUS:

- CaMOCTOSITEIFHO (POPMYJIMPOBATH U AKTYaJTU3UPOBATH MTPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JJIs
CpaBHEHUS, KJIacCU(PUKAUKA U 0000IICHUS;

- ONIPEAEIIATH LIeNU AEATENbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU
WX JIOCTUKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMATPUBAEMBIX
SABIICHUSIX;

- BHOCUTh KOPPEKTHUBHI B IEATEIILHOCTh, OIICHUBATh COOTBETCTBUE
PE3yIBTATOB MEJISIM, OIEHUBATh PUCKH TMOCTIEACTBUIN
JeSATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX
npobem

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:
- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATETHLCKON 1 MMPOSKTHON
JIESITEJIbHOCTH, HaBbIKAMU pa3petieHus npooem;

- c¢(hopMUPOBATh IIPEJCTABICHUS O PO U MecTe PU3UKU
¥ ACTPOHOMUH B COBPEMEHHOM Hay4yHOU KapTUHE MUPA,
0 cucTeMooOpa3zyromieii poiu PU3UKH B pa3BUTHU
€CTECTBEHHbIX HayK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJIa/le POCCUICKUX U 3apyOeKHbIX
yUYEHbIX-(DU3UKOB B Pa3BUTHE HAYKH; IOHUMAHUE
(hU3HUECKOl CYIIHOCTH HAOIIOIACMBIX SIBIICHUN
MHUKPOMHPA, MAKPOMHUPA U MEraMUpa; IOHUMAaHUE POJIH
ACTPOHOMHUH B IIPAKTHUUECKOH JEATEIbHOCTH YEJIOBEKA
U JlabHENIIIEM HayYHO-TEXHUYECKOM pa3BUTHUH, POJIU
¢u3uKu B pOpMUPOBAHUHU KPYro3opa u
(yHKIIMOHAIBHON TPAMOTHOCTH YeJIOBEKa ISt
pelIeHns PaKTUYECKUX 3ajay;

- chopMUpPOBaTh YMEHHUS PELIaTh PACUETHBIE 3aa4H C
SIBHO 33/1aHHON (PM3NYECKOI MO/IeNbI0, UCTIONb3YS
(u3nUecKre 3aKOHbI U IPUHIIMIIBI; HA OCHOBE aHAIM3a
YCIIOBHS 33J]aul BBIOMpATh (PU3MUECKYIO MOJIEINb,
BBIIEIIATH (PU3UYECKUE BETMUUHBI U (DOPMYIIBI,
HEOOXO/IMMBIE JIJIs €€ PELICHHUs], IPOBOAUTH PACUEThl U
OILICHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HAUEHHUS
(u3n4ecKoil BETMUMHBL; PelIaTh KaUYeCTBEHHbIE 3a/1a4H,
BBICTpanBasi JOTMYECKH HEMTPOTUBOPEUUBYIO LIETIOUKY
paccyXAeHHUH ¢ OOpOi Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SBICHUS;

- BJIaJIETh OCHOBOIOJIAraloIUMH (PU3MYECKUMHU
MOHATUSMH U BETMYMHAMH, XapaKTEePU3YIOIIUMHU
(u3nueckre npoueccsl (CBI3aHHBIMU C MEXAaHUYECKUM




- BBISIBJIATh TPUUMHHO-CJICACTBEHHBIE CBA3U U aKTYyaIM3UPOBATh
3az[aqy, BBIABUT'AaTHb I‘I/IHOTe3y cec pGH_IeHI/ISI, HaxXOIUTh apr YMCHTBI
JUISL TOKA3aTeIbCTBA CBOMX YTBEPKIACHUM, 3a7]aBaTh TapaMeTphl U
KPUTEPUH PEILICHUS;

- AaHAJIM3UPOBATh MOJYYECHHBIEC B XOJI€ PEUICHUS 3a]1a4u PE3YJIbTaThI,
KPUTHUYECKH OLICHUBATH UX IOCTOBEPHOCTh, IPOTHO3UPOBATh
N3MCHCHHUEC B HOBBIX yCJIOBI/IﬂX;

- YMETb [IEPEHOCUTH 3HAHUS B IO3HABATEIbHYIO U IPAKTUYECKYIO
00/1aCTH KU3HEAEITEIBHOCTH,

- YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

- BBIJIBUI'aTh HOBBIC UJICHU, HpeIIJIaFaTI) OpI/IFI/IHaJII)HI)Ie IIoaAxXoabl 1
pelICHHUS;

- CIIOCOOHOCTD MX MCI0Jb30BaHUS B I03HABATEILHON U COLMAIBLHOMN
MPaKTUKE.

JIBH)KCHHEM, B3aMOACHCTBUEM TeJl, MEXaHUUYECCKHUMU
KoJIeOaHUSIMU U BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOEHUEM BENIECTBA, TETJIOBBIMH ITPOIIECCAMH;
3JIEKTPUYECKUM U MAarHUTHBIM I1OJISIMH, JIEKTPUUECKUM
TOKOM, JICKTPOMarHUTHBIMH KOJICOAHUSIMH ¥ BOJIHAMU,
OINTUYECCKUMHU SIBJICHUSIMH; KBAHTOBBIMHU SIBJICHHUSMHU,
CTPOCHUEM aTOMa U aTOMHOTO s]Ipa,
PaIMOaKTUBHOCTHIO); BJIaJICHUE OCHOBOTIOJIATAIOITUMU
ACTPOHOMUYECKUMH MOHSITUAMH, O3BOJSIOLIUMHU
XapaKkTepU30BaTh IPOIIECCHI, MPOUCXOJIAIINE HA
3B€3/1aX, B 3BE€3JIHBIX CUCTEMAaX, B MEKTAJIAKTUIECKOMN
cpene; IBIKEHHE HEOSCHBIX T, YBOJIIOIMIO 3BE3]] U
Bcenennoi;

BJIaJICTh 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPHUSIMHU
(3akon BcemupHoro tsroteHus, I, I u 11l 3akonbr
HproToHa, 3aKOH COXpaHEHHs] MEXaHUUECKON DHEPTUH,
3aKOH COXPaHEHHS UMITYJIbCa, TPUHIIUI CYIEPHO3ULINI
CUJI, IPUHLIUI PABHOIIPABHOCTHU UHEPLIUATIBHBIX CUCTEM
OTCYETa; MOJIEKYJIAPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHUS BELIECTBA, Fa30BbIE 3aKOHBI, IEPBBIN 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHUS DJICKTPUIECKOTO
3apsna, 3akoH Kynona, 3akon Oma 1151 ydacTka 1eny,
3aKkoH OMa JJIs OJTHOM AJEKTPUIECKOM 1EH, 3aKOH
Jxoyns - JIeHna, 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIUH,
3aKOH COXPaHEHHMS YHEPTHH, 3aKOH MPSIMOJIUHEUHOTO
pacrpoCTpaHEeHUs CBETA, 3aKOH OTPAKEHUS CBETA,
3aKOH MPEJIOMJICHUS CBETA; 3aKOH COXPaHEHUS
SHEPIrUH, 3aKOH COXPAaHEHHUSI UMITYJIbCA, 3AKOH
COXPAHEHUS JIEKTPUYECKOT0 3apsi/ia, 3aKOH
COXPAaHEHUs MAaCCOBOI'0 YMCIIa, ocTynarsl bopa, 3akoH




paZlnOaKTUBHOTO paclaja); yBEpEeHHOE UCIIOIb30BAHUE
3aKOHOB U 3aKOHOMEPHOCTEH MpH aHan3e PU3NIECKUX
SIBJICHUH U IIPOLIECCOB.

OK 02. Ucmonb30Bath
COBpPEMEHHBIC CPE/ICTBA
MIOWCKA, aHaJIN3a U
UHTEpIpETauy HHPOPMAITUH
U nH()OpPMAIOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3a1a4 npodeccHOHATBHON
JeSITeIIbHOCTH

B o6nactu 1eHHOCTH Hay4HOTO MMO3HAHUS:

- c(hopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOT'O Ha JIMAJore KyJIbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJIUKYIHTYPHOM MHUPE;

- COBEPIICHCTBOBAHKE S3BIKOBOM M YUTATENLCKON KYJIbTYPhI KaK
CpEICTBA B3aUMOACHCTBHSI MEXKIY JIIOJABMHU U TO3HAHUS MHPA;

- OCO3HAHME [IEHHOCTH HAYYHOU JeSTEIIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO IEITEIbHOCTh
WHAUBHUAYAILHO U B TPYIIIIE;

OBaseHne yHUBEPCATBHBIMH YIeOHBIMH ITO3HABATEIHHBIMU

NEUCTBUSIMU:

B) paboTa ¢ uHpopmauei:

- BIIQJIETh HaBBIKAMU TOTy4eHUsI HTHPOPMAIIUU U3 HCTOYHUKOB
Pa3HBIX TUTIOB, CAMOCTOSITEIIBHO OCYIIECTBIISTH MIOUCK, aHAITN3,
CUCTEMAaTU3AINIO ¥ UHTEPIPETAIII0 HHPOPMAIIUH PA3TUIHBIX
BUJIOB B (DOPM IIpe/ICTABICHHUS;

- CO371aBaTh TEKCTHI B PA3IMYHBIX JopMaTax ¢ y4eTOM Ha3HAYCHHS
uH(pOpMAaIIMHU U LIETIEBOM ayAUTOPUHU, BEIOHpasi ONTUMAIIBHYIO
dbopMy MpecTaBICHUS U BU3yATU3AIINM;

- OIICHUBATh IOCTOBEPHOCTH, IESTHTUMHOCTH HH(OpPMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPAThHO-ITHUYECKUM HOPMaM;

- ACTIOJIb30BATh CPEJICTBA MHPOPMAITMOHHBIX 1 KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI B PENICHHHA KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpTaHM3AIMOHHBIX 337124 C COOI0ICHHEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH 0€30MTaCHOCTH, TUTHEHBI,

- YMCTb YYUTHIBATDH I'PAHUILIBI IPUMCHCHHA U3YUCHHBIX
(1)I/IBI/ILICCKI/IX MOHCHCI;'IZ MaTCpHUaJibHasg TOYKaA,
HHCpHUaJibHas CUCTEMA OTCUCTA, HHG&HLHLIﬁ ras;

- MOACIIN CTPOCHUS I'a30B, )I(I/I,Z[KOCTeﬁ " TBEPAbIX TCII,
TOYCUHBIN SHGKTpI/I‘IeCKI/Iﬁ 3apsaia, sacpHad MOJCIIb
aToOMa, HYKJIOHHadg MOACJIb aTOMHOTI'O sA/Apa Ipu
pPCIICHUHA (I)I/ISI/I‘IeCKI/IX 3ajJad.




pecypcocOepexeH s, TPaBOBBIX U ATUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHl HHPOPMAIHH,
UH(POPMALIMOHHOM O€30MaCHOCTH JIMYHOCTH.

OK 03. [TnanupoBatp u
pean30BBIBATH COOCTBEHHOE
npoeCCUOHATIBHOE U
JUYHOCTHOE Pa3BUTHE,
HpeINPUHIMATENbCKYIO
JESTCIILHOCTh B
npodeccuoHabHOM cdepe,
UCIIOJIb30BaTh 3HAHUS 110
IPaBOBOW M (PMHAHCOBOIA
IPaMOTHOCTH B PA3JIMYHBIX
YKMU3HCHHBIX CHTYaIUsIX

B o0nactu 1yX0BHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

- ¢(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO
MIOBE/ICHUS;

- CIOCOOHOCTh OLIEHUBATh CUTYALUIO U IPUHUMATh OCO3HAHHBIE
pELIeHNUs, OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

- 0CO3HaHME JIMYHOI'O BKJaJa B IOCTPOEHUE YCTOMUMBOrO OYAyIIEro;

- OTBETCTBEHHOE OTHOILIEHNE K CBOMM POJUTENSIM U (WIIN) APYrUM
YIEHaM CEMbH, CO3[JaHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O
IPUHSTHS LEHHOCTEN CEMEMHOMN KU3HU B COOTBETCTBUH C
TpaauLusAMu HapooB Poccuu;

OBnazneHne yHUBEpCAIBHBIMU PETYISITUBHBIMU JEHCTBUAMMU:

a) CaMOOpTaHU3aIUs:

- CaMOCTOSITENIBHO OCYILECTBIIATh MI03HABATEIBHYIO JIEATENBHOCTD,
BBISIBIISATH POOJIEMBI, CTAaBUTh M (POPMYIHPOBATh COOCTBEHHBIE
3a/1a4i B 00pa30BaTeIbHON AESITENbHOCTH U )KU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITEJIBHO COCTABJIATH IUIaH PELIeHUsI TPOOJIEMBI C YIETOM
HUMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U
IIPEATNIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

- cr1oco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHHUIO ITUPOKON
SPYIUIMH B Pa3HbIX 001aCTAX 3HAHUM, MOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNbHbII U KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

BJIJI€Th OCHOBHBIMU METOJaMHU HAyYHOTO NTO3HAHUS,
UCIOJIb3YEMbIMU B (PU3HKE: MPOBOJIUTH IPSIMbIE U
KOCBEHHBIC U3MEPEHUS (PU3NICCKUX BEITUIHH, BEIOUpast
ONTUMAJIBHBINA CLIOCOO U3MEPEHUS U UCTIONb3YS
W3BECTHBIE METObI OLIEHKH IOTPEIIHOCTEN U3MEPEHNH,
MPOBOJUTH UCCIIEIOBAHHIE 3aBUCMOCTEN (PU3NUECKUX
BEJIMYMH C UCTIOJIb30BAaHUEM MPSIMBIX U3MEPEHUMH,
OOBSCHATH MOJTYYEHHBIE PE3YIIbTATHI, UCTIONb3YS
(u3nUecKre TEOPUH, 3aKOHBI U TIOHSATHS, U JIEIaTh
BBIBO/IbI; COOJIOIaTh MpaBuiia 0€30MacHOro Tpya npu
MIPOBEICHUH MCCIICIOBAaHUN B paMKaX yueOHOTO
IKCIIEPUMEHTA U y4eOHO-UCCIIeIOBATEThCKOM
NESATETLHOCTH C UCTIOIB30BaHUEM ITU(POBBIX
U3MEPUTENBHBIX YCTPOUCTB U JTa0OPaTOPHOTO
ob0opynoBanusi; chOPMUPOBAHHOCTH MPEACTABICHUH O
MeTO/ax MOJTyYeHHUs] HAYYHBIX aCTPOHOMUYECKUX
3HAHUU

oBJIaIeTh (CHOPMUPOBATH MPEICTABIICHNUS ) TTpaBUIIaMHU
3anucu Gu3nUecKux Gopmys perabeHO-TOUeHHON
cuctembl o0o3Hauenuii JI. bpaiins (ans cnensix u
c1abOBUIAIINX OOYIAFOTITIXCS).




- UCIOJIb30BATh IPUEMbI pe(IEeKCHUN AJIs1 OLEHKH CUTYaIH, BbIOOpa
BEPHOI'O PEILIECHUS;

- YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PEILICHNUS 110
UX CHUKCHHUIO;

B) SMOLMOHAJIbHBIM UHTEIIEKT, IPEANO0JIaraoImui

C(OPMHUPOBAHHOCTB:!

- BHYTPEHHEN MOTUBALIMH, BKJIFOYAIOLIEN CTPEMIICHHUE K
JOCTHUKEHUIO 1IEJIN U yCIeXY, ONTUMU3M, HUHUIIUATUBHOCTD,
YMEHHE JEHCTBOBATh, UCXOJS U3 CBOMX BO3MOXKHOCTEM;

- SMIIATHH, BKJIIOYAIOLIEH ClIOCOOHOCTh MIOHUMATh 3MOIIMOHATIBHOE
COCTOSIHUE JIPYT'HX, YYUTBIBATH €r0 IIPU OCYIIECTBICHUN
KOMMYHHKAIIMH, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOLIUX CIIOCOOHOCTh BBICTPAUBATh
OTHOILEHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, IPOSIBIIATH UHTEPEC U
paspeniatbh KOHMINKTHI.

OK 04. DddexTuBHO
B3alMOJICCTBOBATE U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaMOOTIPEIEICHUIO;

- OBJIaJIEHUE HaBbIKaMH y4€OHO-HUCCIIEe10BaTEIbCKON, IPOEKTHOU 1
COIIMAIbHON JI€ATEIbHOCTH;

OBnazieHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMH:

0) COBMECTHasl IeATEIIbHOCTb:

- IOHUMATh U UCTIONB30BATH MPEUMYILIECTBA KOMAHIHOU U
UHAUBUAYaJIbHON paboThI;

- IPUHUMATH 1I€JI1 COBMECTHOM AESTEIIbHOCTH, OPraHU30BbIBATH U
KOOPJMHHUPOBATH JEHUCTBUS 10 €€ JOCTUKEHUIO: COCTABIIATH IJIaH
JIEUCTBUMN, PACIIPEIEIATh POJIM C Y4€TOM MHEHUI YYaCTHUKOB
00CyXJaTh pe3ylbTaThl COBMECTHOU paboTHI;

- KOOPAMHUPOBATH U BBHIIIOIHATH PA0OTY B YCIOBHSIX PEaTbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

- OBJIAZIETh YMEHUSMH paboTaTh B IpyIIIE C
BBITTOJIHEHHEM PA3JIMYHBIX COLUANIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy FPYIIIbL, PAllMOHAIBHO
pacIpenensiTh 1eATeIbHOCTh B HECTaHIapTHBIX
CUTyaluiaX, aACKBATHO OLICHHUBATDL BKJIAJ KaXXA0I0 U3
YYaCTHHUKOB TPYIIIBI B pEIIEHUE pacCMaTpUBaeMOn
MPOOJIEMBI.




- OCYILIECTBJISATH TIO3UTUBHOE CTPATETHUECKOE MOBEICHHC B
Pa3IMYHBIX CUTYAIUSX, IPOSIBIIATH TBOPUYECTBO U BOOOpAKEHHE,
OBITh MHUITMATHBHBIM

OBraneHne yHUBEPCATBHBIMU PETYISITUBHBIMU JCHCTBUSIMMU:

T') IPUHATHE ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX JIFOCH MIPH aHAH3E
PE3yIBTATOB IEATEILHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JFOJICH Ha OMIUOKH;

- pa3BUBATh CIIOCOOHOCTH IIOHUMATh MHP C MTO3UIHU APYTOrO
YeJI0BEKa.

OK 05. OcymiecTBasTh
YCTHYIO ¥ MTUCbMEHHYIO
KOMMYHUKAIUIO Ha
TOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit @exneparuu ¢
y4eToM 0coOeHHOCTEN
COIIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

B 00mact 3cTeTUYECKOTO BOCIIUTAHHMS:

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYas DCTETUKY HAYYHOI'O
TBOPUYECTBA, MPUCYIIETO PU3NIECKON HAYKE;

- CIOCOOHOCTh BOCIIPUHUMATD PA3JIMYHbIC BUIbI HCKYCCTBA,
TPAIUIIMKA U TBOPYECTBO CBOETO M JAPYTUX HAPOJIOB, OIIYIIATh
HMOITMOHAIBHOE BO3/ICHCTBUE HCKYCCTBA;

- yOEXAEHHOCTh B 3HAYMMOCTH JIJISl TMYHOCTH U OOIIEeCTBa
OTCYCCTBCHHOTO U MUPOBOI'0O UCKYCCTBA, STHUYCCKUX KYJIbTYPHBIX
TpaaulUi U HAPOJITHOTO TBOPUECTBA;

- F'OTOBHOCTBH K CAMOBBIPAXXCHUIO B Pa3HbIX BUJIaX UCKYCCTBA,
CTPEMIICHHUEC NIPOABJIATE KAa4CCTBA TBOpquKOfI JINYHOCTH,

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMU:

a) obmieHue:

- OCYIIECTBIIATh KOMMYHHKAIIUU BO BCEX Cepax KU3HH;

- pacro3HaBaTh HeBepOATbHBIE CPENICTBA OOIICHHUSI, TOHUMATh
3HAUEHUE COIMATBHBIX 3HAKOB, PACIIO3HABATH MPEANOCHIIKU
KOH(IMKTHBIX CUTYallMi U CMSATYaTh KOHQIIUKTHI;

- pa3BEepPHYTO U JIOTUYHO H3J1araTh CBOIO TOUKY 3PEHUS C
HCIIOJIb30BAHUEM SA3BIKOBEIX CPEACTB.

- YMETh Pacno3HaBaTh (PU3NUECKUE SIBICHUS (IIPOLIECCHI)
U O0OBSACHATH UX HA OCHOBE U3yYCHHBIX 3aKOHOB:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JBYOKEHUE, CBOOOIHOE NTaJIeHUE Tell, IBUKEHHE IO
OKPY’KHOCTH, UHEPLS, B3aUMOJICHCTBUE Tell,
KoJiebaTeNnbHOE JBI)KEHUE, PE30HAHC, BOTHOBOE
nBuxkeHue; updysus, OpoyHOBCKOE JIBUKEHHE,
CTPOECHME KUAKOCTEN U TBEPABIX TEJl, U3MEHEHHE
o0beMa TeJ Mpu HarpeBaHuM (OXJIaXkK/I€HNH ), TEMII0BOE
paBHOBECHE, UCTIApEHUE, KOHJIEH AU, IIJIaBJICHUE,
KpUCTAJIIN3alus, KUIIEHUE, BIA)KHOCTh BO3AYyXa, CBA3b
CpeIHEN KNHETUYECKON SHEPTUH TEIUIOBOTO IBHKEHUS
MOJIEKYJI C a0COJIFOTHOM TEMIIEpaTypOi, OBBIILICHHUE
JTaBJICHUs ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
cocyJie, CBA3b MEX/ly TapaMeTpaMH COCTOSIHMSI ra3a B
M30IIpoLEccax; MEKTPU3ALINA TN, B3aUMOJEICTBHE
3aps10B, HarpeBaHNe IPOBOJIHUKA C TOKOM,
B3aMO/IEIICTBUE MarHUTOB, DJIEKTPOMArHUTHAs
WHIYKIMS, JE€HCTBIE MArHUTHOTO MOJISL HA MPOBOIHUK
C TOKOM M JIBJKYILMICS 3apsifi, JJIEKTPOMarHuTHbIE




KoJieOaHMs ¥ BOJIHBI, TPSIMOJIMHEITHOE
pacpocTpaHeHUE CBETa, OTPaXKEHUE, IIPEIIOMIICHHE,
uHTepdepeHIrs, TUPPaKIHs U MOIAPU3AINS CBETA,
JHCTIepCUs CBETA; (POTOAIEKTPUUYECKHM AP PeEKT,
CBETOBOE JIaBJICHNE, BOSHUKHOBCHUE JIMHEHYATOTO
CIIEKTPa aTOMa BOJOPO/Ia, ECTECTBEHHAS U
VICKYCCTBEHHAsl paIOAKTUBHOCTb.

OK 07. CopxeticTBOBaThH
COXPAHEHHUIO OKpYXarouei
CpeIIbI, PECYpCcOCOepeKCHHIO,
MIPUMEHSATH 3HAHUS 00
M3MECHCHUH KJIMMAaTa,
MPUHITUIIEI OEPEKITMBOTO
IIPOM3BOJICTBA, YPPEKTUBHO
eficTBOBAaTh B
YpE3BBIYANHBIX CUTYAIUIX

B 006nacTu 3K0JI0rM4ecKOro BOCIUTAHUS:

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYpPbl, TOHUMAHUE
BJIUSIHUSA COLIMAIBHO-DKOHOMUYECKUX MIPOLIECCOB HA COCTOSIHUE
MPUPOIHON U COIMATILHOM CpeJibl, OCO3HAHKE ITI00ATBEHOTO
XapakTepa 3KOJOTHYECKUX MPOo0IIeM;

- INTAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKpPYKaOIIEH cpeae
Ha OCHOBE 3HAHUS LIeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;
- AKTUBHOE HENPUATUE AEHUCTBUI, IPUHOCAIIMX BPEI KPYKAKOIIECH

cpene;

- YMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTHUECKHE
MOCJIEACTBHS MPEANTPUHUMAEMBIX JICVUCTBHIM, IPEIOTBPAIATh UX;

- paCLIUPEHUE OMBITA AESITENBHOCTH IKOJIOTHYECKOU
HANPaBIEHHOCTH HA OCHOBE 3HAHUH MO (U3UKeE.

- c¢hopMUPOBATh YMEHUS IPUMEHSTH TOTyYCHHBIC
3HaHUA JUIs1 0OBSACHEHUS YCIIOBUHM MPOTEKAHUS
(U3NYECKUX SIBICHUH B IPUPOE U IS IPUHATHUS
IIPAKTUYECKUX PELICHUN B IOBCEAHEBHOM XKU3HU IS
oOecrieyeHns OE30MaCHOCTH MPH OOpaIEHUH C
OBITOBBIMU IPUOOPAMHU U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHUS 310pPOBbs U COONIOACHUS
HOPM JKOJIOTHYECKOTO ITOBEACHMSI B OKPYKAIOLIEH
cpelie; MOHMMaHue HeOOXO0AUMOCTH PUMEHEHUS
JOCTHKEHUH (PU3UKM U TEXHOIOTUM 7S
PaIMOHAIBLHOTO IPUPOI0NOIB30BaHUS.




2.1.

2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JUCHUIINHBI

O0beM JMCHUIIIMHBI M BU/IbI Y4e0HOM padoThl

Buna yuyeOHo# padoThl

O0BeM B yacax

O061bemM 00pa3oBaTeIbHON MPOrpaMMbl 108

TUCHUTLTHHBI

1. OcHoBHOE conepxkaHue 48
BT. 4.:

TEOpEeTUIECKoe 00yueHue 40

71a00paTOPHBIE 3aHATHS 8

2. [MpodeccuoHaTbHO-OPUEHTHPOBAHHOE 58

cojiep:KaHue

B T.U.:

TEOpeTUIeCcKoe 00yueHune 42

NPaKTUYCCKHUE 3aHATHS 8

71a00paTOPHBIE 3aHATHS 8

IIpomeskyTouHas aTTecTauMs (3a4€T C OLEHKOMH) 2




1.2. TemaTu4yeckuii VIaH U coiepKaHue TUCHUILTHHBI «DU3HKA»

B conepxannn yueOHOro MaTepuaia moxy>KUPHBIM PU(TOM BbIIEIEHO MPO(ecCHOHATBHO-OPUEHTHPOBAHHOE COJICpKAHUE.

HaumeHoBanue pa3acioB u
TEM

Conepxanue yueOHOro MaTepuaia, JabopaTopHble U IIPaKTHUECKHE pabOThl, MHANBUIYaTbHBIN TPOEKT (eciin
MIPEyCMOTPEHBI)

O0BeM YyacoB

Dopmupyemsle 001He
U npodeccHoHaIbHbIE
KOMIETCHIINH

1

2

3

4

Pasznen 1. ®uszuka u METOAbI HAYYHOI'O MMO3HAHUA

2

Tema 1.1
Beenenue.
dusuka 1 METOBI
Hay4YHOTO [MO3HAHUS

Cooepocanue yuednozo mamepuana:

Ousuka - Hayka o mnpupoje. Hayunble MeTonbl MMO3HAHUS OKpyKawlero wmupa. Poib
IKCIIEPUMEHTA U TCOPHH B MPOIIECCE TTO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DHU3HKE.
MonenupoBanue Qpu3nveckux sSBICHUHN U mporeccoB. Hayunbie runote3sl. GU3ndyecKkue 3aKOHbI
1 Teopur. [ paHUIBI MPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. [[pUHITUTI COOTBETCTBHSI.

Ponb u MecTo ¢pusuku B JOpMUPOBAHUU COBPEMEHHOM Hay4YHOI KapTUHBI MUPA, B MPAKTUYECKOM
NEeSATEIBbHOCTH Jitoie. 3HaveHue (U3MKH NPpHM OCBOeHUM cnenuajbHoctu Typusm u
rocTenpuUMCTBO.

2

OK 03
OK 05

Pa3zgen 2. Mexanuka

16(10/)

Tema 2.1
Kunematuka

Cooepircanue yuebnozo mamepuana:

Mexannueckoe ABmkeHHE. OTHOCHUTEIBHOCTb MEXAHHYECKOro ABMKEHMs. Cucrema oOTcyéra.
Tpaexropus.

[lepemerienne, CcKoOpocTh (CpeiHsAs CKOPOCTb, MIHOBEHHass CKOpPOCTb) M  YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIUH HAa OCU CHUCTeMbl KoopAuHAT. ClokKeHHe NepeMenieHn u
CJIOJKE€HUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPAMOJMHEWHOE JBUXKEHHE. ['paduku 3aBUCMMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILECHUS MaTEpUaIbHOW TOUKH OT BPEMEHHU.
CBoOoaHoe majeHue. Y cKkopeHrue CBOOOHOTO MaICHHS.

KpuBonunelinoe npwxenue. JIBuaxeHne MaTepHuaJibHOH TOYKH M0 OKPYKHOCTH € MOCTOSTHHOM
0 MOAYJI0 CKOPOCTBbIO. YIJI0Basi CKOPOCThb, JMHeiHast ckopoctb. Ilepumox m 4yacrora
o0pamenus. lleHTpocTpeMHuTEIbLHOE YCKOPEHHUE.

TexHuuyeckue yCTpOHCTBA M MPAKTUYECKOE NPUMEHEHHE: CHUAOMETp, ABM)KEHHUE CHapsJOB,
LIENIHbIE U PEMEHHBIE MTEpPEIaUH.

6

Tema 2.2
JmHamMuka

Cooepircanue yuebnozo mamepuana:

[Ipunnun otHocurensHOCTH [ammuted. Ilepseiii 3akoH HeroToHa. MHepumanbHBIE CHCTEMBI
OTCUéTa.
Macca tena. Cwna. [lpunnun cynepriosunmu cui. Bropol 3akoH HeroToHa ais matepuanbHON

OK 01
OK 02
OK 04
OK 05
OK 07




Touku. Tpernii 3akoH Hpr0TOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro tarorenus. Cumna tsoxectu. [lepBas kocMuueckast ckopoctb. Cuiia ynpyrocTH.
3akoH ['yka. Bec Tena.

Tpenne. Buasl Tpenus (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHs CKOJbXKEHUs M cuia TpeHus nokos. Kosddumment tpenus. Cuna conpoTUBICHUS MPU
JIBUKEHUHU TeJa B )KUJIKOCTH WUJTU Tas3e.

[TocrynarensHoe U BpaliareiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MoMeHT cuiibl OTHOCUTENIbHO OcH BpaieHus. [1nedo cumbl. Y ciaoBus paBHOBecHs TBEPIOTO Tea.
TexHuyeckue ycTpoiicTBa W MNPAKTHYECKOe INPUMEHEHHe: NOAIIMIHUKH, JABUKEHHE
HCKYCCTBEHHBIX CIYTHUKOB.

Tema 2.3 Cooepotcanue yuednozo mamepuana: 4
3aKOHBI COXpaHEeHUs B | MiMmylibCc MaTepHanbHOW TOYKH (Tella), CUCTEMbl MAaTepUAIbHBIX TOUYeK. VIMITylIbC CHIIBI U

MEXaHHUKE U3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPAaHEHUs UMITyjbca. PeakTMBHOE ABMKECHHUE.

Pabota cuibl. MOIITHOCTH CHJIBI.
Kunernueckasi 3Heprusi MarepMajbHON ToukH. Teopema 00 H3MEHEHMHM KHHETHYECKOM
sHepruu. IloreHuuanbHasi 3Heprus. lloTeHumanbHas SHEPrust ynpyro nehopMHpPOBAHHOM
npyxuHsl. IloTeHuManbpHas sHeprus Tenaa BOJIM3U MOBEPXHOCTH 3EMIIH.
[loreHnmaneHble W HEMOTEHIMANbHBIE CUIBl. CBs3b pabOTHl HEMOTEHIMATBHBIX CHJI C
U3MEHEHHEM MEXAaHUYECKONM DHEPrUM CHUCTEMBI Tel. 3aKOH COXPAHEHUS! MEXaHHMYeCKOM
JHEepPruu. YIpyrue u Heynpyrue CTOJIKHOBEHUS.
TexHuveckune ycTpoicTBa M NPAKTHYECKOe NMPHMEHEHHe: BOAOMET, KOMEP, NMPYKUHHbIA
NMHUCTOJIET, IBHKEHHE paKeT.
IIpakTnyeckne 3aHATHA 2
Pemenue 3a1a4 npoecCHOHAIBLHOI HANPABJIEGHHOCTH 10 pas3aeny «MexaHukay»

Paznen 3. MoJekyasipuasi pu3uKa M TePMOAMHAMHKA 20 (10/4)

Tema 3.1 Cooepotcanue yuednozo mamepuana: 4 OK 01
OcHOBBI MOJIEKYNAPHO | OCHOBHBIE TOJOXXKEHHSI MOJICKYISPHO-KUHETUYECKONH TEOPUH M HMX ONBITHOE OOOCHOBAaHUE. OK 02
- KUHETUYeCKOM Teopun | bpoyHoBckoe nBwmkenue. Aud¢ysus. Xapakrtep IBH:KEHHS W B3aUMOJAEHCTBUS YACTHIL OK 03

BemecTBa. Mojgeau CTpPOeHHUsI ra3oB, KMAKOCTel M TBEPABIX TeJ U 00bSICHEHHME CBOWCTB OK 04
BeLIECTBA HA OCHOBe 3THX Mojeneid. Macca u pasmepbl moiekyl. KommuecTBo BemiecTsa. OK 05
[TocTostnHas ABoraapo. OK 07

TenmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenbcus.
Mopens wupaeanbHoro raza. (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKONM TEOopHUH
HJeaTbHOTO Ta3a. AOCONIOTHAs TeMIleparypa Kak Mepa CpelHeld KHHETUYECKOW DSHEPTHH




TEIJIOBOTO JBWKeHHs dactul rasza. lllkama temneparyp KeneBuna. I['a3oBble 3aKOHBI.
VpaBuenue MenneneeBa-Knaneiipona. 3akon Jlanbrona. M3ompoiieccsl B HMi€aqbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacraBieHUE U30IMPOLIECCOB: U30TEpPMa,
n30Xxopa, u3odapa.

TexHuuyeckue yCTpoiicTBa U NPaAKTHYeCKOe NIPUMEHEHHe: TEPMOMETP, OapomeTp.

JlaGopaTopHbIe 3aHATHSA:
Jlaboparopuasi padora Nel. M3yuenne 3akona I'eii-Jlioccaka

N

Tema 3.2
OCHOBBI
TEPMOJAMHAMUKH

Cooeporcanue yuednozo mamepuana:

Tepmoaunamuyeckasi cucreMa. BHyTpeHHsII Heprusi TEPMOAUHAMUYECKON CHCTEMbI U
croco0bl  eé wu3meHeHusi. KoimvectBo Temnorbl W padora. BHyTpeHHss SHeprus
OJIHOATOMHOI'0 HJI€aJIbHOrO Ta3a. Buupl Temsonepenayu: TEMJIONPOBOJHOCTh, KOHBEKLUS,
M3JIy4eHHE. Y IeTbHas TeIII0EMKOCTh BelecTBa. Koau4ecTBO TEIIOTHI TP TEIUIONEpeaaye.
ITonarue o6 aguabatHom npouecce. IlepBblii 3akoH TepMoauHaMuKHu. [IpuMeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKH K u3omporeccam. [ padudeckas nHTEprpeTanus paboTs rasa.

Bropoii 3akoH TepmogunaMuku. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TemnoBele Mmamuubl. [IpuHIMnDBl aelcTBus TemoBelXx MamuH. [IpeoOpasoBanusi sHepruu B
TeroBbIX MammHax. Koagduuuent nonesnoro naeictsus terioBoi mamusbl. [ukn Kapao u
ero Ko3(GUIMEHT MOJIE3HOTO IEHCTBHA. DKOJIOTUIECKUE TPOOIEMBI TETIOIHEPTETHKH.
Texnuyeckue yCTpoiicTBA M NPAKTH4YeCKOe IPHMEHEHHMe: [BHMraTe]lb BHYTPEHHEro
cropanms, ObITOBOI X0J10JWJIbHUK, KOHIMIIHOHEP.

Tema 3.3
ArperaTHbl€ COCTOSTHUS
BeniecTBa. MazoBbie
MEePEXOBI.

Cooeporcanue yuednozo mamepuana:

ITapooGpa3zoBanue u koHaeHcanus. Ucnapenne u kuneHue. AOCOJIOTHASI 1 OTHOCUTEIbHAS
BJI2)KHOCTh Bo3ayxa. HacelmeHnHblii mnap. YaenbHas Telwiora napoodopa3oBaHUs.
3aBHCHMOCTH TeMIepaTypbl KMIIEHUS OT JABJICHUS.

Teépnoe Teno. Kpucrasimyeckne 1 aMop(Hbie TeJia. AHU30TPONUS CBOMCTB KPHCTAJJIOB.
Kuakue xpucramabsl. CoBpemeHHble MaTepuajbl. IlnaBiieHne M KpHCTaLIH3ALUSA.
YaeabHas Tensiora miaasiaenus. Cydanmanus.

YpaBHeHue Ten10B0ro dananca.

Texnuyeckue yCTpolcTBa M NPAaKTHYeCKOe IPHMEHEHHE: THITPOMeTp M IICHXpOMeTp,
KAJOPUMeETP, TEeXHOJIOTHM TOJIyYeHHS] COBPEeMEHHBbIX MaTepHajoB, B TOM 4YHCJIe
HAHOMATEPHAJIOB, H HAHOTEXHOJIOTHH.

IIpakTuyeckue 3aHATHSA
Pemenue 3aa1a4 npoecCHOHAIBHON HANIPABJICHHOCTH

JlabopaTopHble 3aHATHSA:




\ Jlaboparopunasi padora Ne2 OnpenesieHre BJAKHOCTH BO3AyXa.

2

Pa3nes 4. DjekTpoinHAMHUKA 24 (12/4)
Tema 4.1 Cooepoicanue yuednozo mamepuana: 4 OK 01
DneKTpocTaThKa JIeKTpHU3anMA TeJl. JJIeKTpuYecKuii 3apsia. [[Ba Buja snektpuueckux 3apsaos. [IpoBogHuky, OK 02
JIURJICKTPUKU U MOJTYIIPOBOIHUKHU. 3AKOH COXPAHEHUS JIEKTPUYECKOr0 3apsaa. OK 03
BsaumopeiictBue 3apsanoB. 3akoH Kysnona. ToueuyHblll 3J€KTPUUECKUN 3apsil. DJIEKTPUUYECKOE OK 04
noje. Hanpsok€HHOCTD 35ieKTpruyecKkoro nojs. [IpuHuun cynepno3uuuu 3JeKTPUYECKUX MOJICH. OK 05
JIuHMM HaPsHKEHHOCTH AIEKTPUYECKOTO TTOJISL. OK 07
Pabora cun snexrpocratuueckoro mnosd. [lorenuman. Paznocts mortenumanos. [IpoBoguuku u
JUBJIEKTPUKHU B DJIEKTPOCTATUUECKOM IT0JIe. J{naneKkTpruyeckas IpoOHUIAeMOCTb.
OnextpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATopa. JHEeprus
3apsKEHHOI0 KOHAEHCAaTOopa.
TexHuyeckue yCTpoiicTBA M NPaKTH4YeCKOe INPUMEHEHHe: 3JIEKTPOCKOI, JIEKTPOMETp,
3JIeKTPOCTaTHYeCKast 3aIMTA, 3a3eMJIeHHe 3J1eKTPpOonpudopos, KOH/IeHCcaTop,
KONHMPOBAJIbHBIN aNnapar, CTpyiHHbIH PUHTEP.
Tema 4.2 Cooeporcanue yuednozo mamepuana: 8
[TocTosiHHBIH DJIeKTpUYeCKHii TOK. YCJI0BHUS CYLIeCTBOBAHHSA JIJIeKTPUYECKOro Toka. UCcTOUYHMKH TOKA.

ANEKTPUYECKUN TOK.

Toku B paznuuHbIX
cpenax.

Cuuiia Toka. [locrosiHHBIN TOK.

Hanpsikenue. 3akon Oma U1 y4acTKa Lelu.

DJIeKTpuYecKoe CONPOTHUBJICHHUE. YaeabHoe CONPOTHUBJICHUE BellecTBA.
ITocsenoBarenbHoOe, NapajiiejibHOE, CMEIIAHHOE COCAUHEHHE NIPOBOHUKOB.

Pabota snexktpuueckoro Toka. 3akon :koyasi-Jlenua. MomHOCTB 3JIEKTPUYECKOTO

TOKaA.

DJIEKTPOABHKYIasi CHJIA M BHYTPeHHee CONPOTUBJIEHHE HCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) dy1eKTpru4yeckoi nenu. Koporkoe 3ambikanue.

QHGKTPOHHaSI IMPOBOAUMOCTD TBép]j[BIX METaJUIOB. 3aBUCUMOCTH COIMPOTUBJICHHUA MCTAJUIOB OT
TeMieparypsl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

IMoaynpoBoaunku. CoGCTBEHHas! M IPUMECHAs TPOBOAUMOCTD MOJTYITPOBOIHUKOB. CBOMCTBA P-
n-nepexoja. [loaynpoBoJHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKHII TOK B PAacTBOpPax M PAacCIIaBaXx 3JICKTPOJIHMTOB. JJIEKTPOJMTHYECKAs
AUCCOUMALMS. DJIEKTPOJIN3.

iIeKTpHYecKHil TOK B ra3ax. CaMocTosiTeJIbHBIN U HeCaMOCTOSITeIbHBIN pa3psaa. MoJHus.
[Ina3zma.




TexHnuyeckue ycTpoiicTBa U MPaKTHYECKOe MPUMEHEHNEe: aMIIePMeTP, BOJIbTMETP, PeocTaT,
HCTOYHUKHU TOKA, YJIEKTPOHArpeBaTe/bHbIe MPUOOPHI, FJIEKTPOOCBETUTEIbHbIE MPUOOPBIL,
TEePMOMETP CONPOTHUBJIEHHS, BAKYYMHBIH [HOJ, TePMHUCTOPbI H (OTOPE3UCTOPHI,
MOJIYNPOBOTHUKOBBII THOJ, rAJIbBAHUKA.

IIpakTHYeckne 3aHATHS 2
Pemenne 3a1a4 npodeccnoHaIbHOI HANPABJIEHHOCTH
JlabGoparopHble 3aHATHSA:
JlaGopaTopuasi pa6ora Ne3 M3yuyeHue 3aKOHOB MOCJI€I0BATEIBLHOI0 H NAPAJLIETbHOT0 2
Tema 4.3 Cooepoicanue yuednozo mamepuana: 6
MaruauTHoe noiie. [TocrossHHBIE MarHuThl. B3auMOAEHCTBUE TMOCTOSHHBIX MAarHuTOB. MarmutHoe mnozne. Bekrop
OJEeKTPOMAarHuTHAas | MarHUTHOW WHIYKIHMU. [IpUHIMI CYNEpPHO3MIMKM MArHUTHBIX TMoJielH. JIMHUM MarHUTHOU
WHTYKITHSI uHayKud. KapTuHa TUHIE MarHUTHOW WHIYKIIUY TIOJISE TOCTOSTHHBIX MarHUTOB.
MaruauTtHoe noJie MPOBOAHMKA ¢ TOKOM. KapThHa MMHUN MUHIYKIIMA MarHUTHOTO TOJISl YIMHHOTO
MPSIMOTO TPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJA-HHUKA, KATYINIKH C TOKOM. ONBIT
Opcrena. BzanmopelicTBre MPOBOAHUKOB C TOKOM.
Cuiia Ammnepa, eé Mo1yJib U HANPaBJIEHHUE.
Cuua JlopeHua, eé Moay/ib U HampaBJieHHe. /[BrKeHHE 3apsHyKEHHONW YaCTUIBI B OJTHOPOJIHOM
MarHuTHOM noJie. Pabora cunel Jlopeniia.
SIBiieHHe JJIEKTPOMArHUTHON uWHAYKUMH. [loTOK BekTOpa MarHUTHOHW  HMHIYKIIHH.
DNEKTPOABMKYIIAS CHUJIa HHIYKIIUU. 3aKOH AJIEKTPOMAarHUTHON MHAYKIMK Dapanes.
BuxpeBoe »siekTpuueckoe Tmone. OIEKTPOABMXKYIIAs CHJIa HHIYKIMK B TPOBOJHUKE,
JBUKYIIIEMCSI IIOCTYTIATEIFHO B OJTHOPOJHOM MarHUTHOM ITOJIC.
IIpasuio JleHua.
NHAYKTUBHOCTD. SIB/IeHHE cCAMOMHAYKIMHU. DJICKTPOABIKYIIAS CHJIa CAMOUHTYKIIHH.
DHeprus MarHUTHOTO TOJIS KaTYIIKUA C TOKOM.
DJIEKTPOMATrHUTHOE TOJI€.
TexHuyeckue yCTpoiicTBAa W NpPaKTHYecKOe TMpPUMEHEHHe: TMOCTOSIHHbIe MAarHUThI,
3JIEKTPOMATHHTHI, JJIeKTPOABHUIATE b, YCKOPUTEIH 3JIeMEHTAPHBIX YacTHuil,
HHIYKIMOHHAS NeYb.
JlabGoparopHble 3aHATHSA:
JlabopaTopuasi pabora Ne4 MzydyeHue siBJIeHUsI 3JIEKTPOMATHUTHONH HHAYKIIUH 2
Pa3nen 5. KoseGanus v BOJIHBI 24 (12/-)
Tema 5.1 Cooepotcanue yuednozo mamepuana: 6 OK 01
Mexanunueckue u Konebarenbaast cucrema. CBOOOHBIE MeXaHUUYECKUE KoyeOaHUs. ['apMoHUYecKre KoleOaHwUsl. OK 02




3JIEKTPOMArHUTHBIE [lepuon, ywacrorta, ammiutyna u ¢asza xoneOanuid. [IpyXMHHBIM MasTHUK. MaTeMaTHYECKUN
KoJIeOaHusI. MasTHUK. YpaBHEHHE rapMOHUYECKUX KoJjeOaHwuii. [IpeBpaiienne sHEpruu Mpu rapMOHHYECKUX
KoJIeOaHUsX.
Konebarenpupiit  kOHTYp. CBOOOIHBIE JJIEKTPOMArHUTHBIC KOJEOAHHWS B  HJCATHBHOM
KojeOaTeNbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHWYECKUMU U DIEKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHH B UACATHHOM KoOJeOaTeTbHOM
KOHTYDE.
[IpencraBnenne o 3aTyxaromUX KoyeOaHUAX. BBIHYXJIEHHBIE MEXaHWYECKHE KoJeOaHUs.
Pe3onanc. BeiHyXIeHHBIE AJIEKTPOMArHUTHbIE KOJIeOaHusl.
Ilepemennblii Tok. CHHYCOMIAJIBHBINA NepeMeHHbIH TOK. MOIHOCTL NMEepeMEeHHOr0 TOKaA.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSKEHUSI.
Tpancdopmarop. IlpousBoacTBo, nepegaya M mnorpedseHHe 3JIEKTPUYECKOH IHEPruu.
DKOJIOTMYECKUE PHUCKM TPU MPOU3BOJCTBE 3JEKTpo3Hepruu. KynbTypa HCHOIb30BaHUS
AJIEKTPO3HEPTUU B [TOBCEIHEBHOM JKU3HH.
TexHuueckue ycTpoONCTBAa M MPAKTHUUECKOE MPUMEHEHME: 3JIEKTPUUECKHIl 3BOHOK, IE€HEpaTtop
IIEPEMEHHOTI'0 TOKa, JIMHUU JIEKTponepeay.
JlabGopaTropHble 3aHATHS:
JlabopaTopnasi padora NeS VccnenoBanue 3aBUCMMOCTH IIEPHUO/IA MaJbIX KOJIEOaHUM Ipy3a Ha
HUTHU OT JIJIMHBI HUTH U MAcChl Ipy3a.
Tema 5.2 Cooepotcanue yuednozo mamepuana:
Mexannueckue u MexaHn4yecKkue BOJIHBI, YCJI0BHA pacnpocrpaHenus. Ilepuoa. Cxopocts pacnpocrpaHeHust
AJIEKTPOMAarHUTHBIE U AJuHa BoJHBbI. [lomepeunble W mpogosabHble BOJIHbI. UHTepdepenuns u audpaxkuus
BOJIHBI. MEeXaHMYEeCKHUX BOJIH.

3Byk. CkopocTthb 3ByKka. 'pomkocTh 3Byka. BoicoTra Tona. Tem0p 3ByKka.

DNEeKTPOMarHUTHbIE BOJIHBI. YCIOBUS HW3JIYY€HHUS JJIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, v B anekTpomMaruutHo# BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHe, TMpeloMIIeHHe, TmoisApu3auus, Audpakius, uHTepdeperuus. CKOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMarHUTHRIX BOJIH B TEXHUKE U OBITY.
[IpuHOMIIBI panOCBA3U U TENIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbl.

TexHn4yeckue ycTpoiicTBa M NMPaKTHYECKOEe NMPHUMEHEHHe: MY3bIKAJIbHble WHCTPYMEHTHI,
yJAbTPa3BYKOBasi [MATHOCTHKA B TeXHHKe M MeIULMHe, paaap, pPaauoNpPUEMHHK,
TeJIeBU30P, AaHTeHHA, Tejedon, CBU-neun.

OK 04
OK 05
OK 07




Tema 5.3 Cooepoicanue yuednozo mamepuana: 6 OK 01
OnTuka I'eomerpuueckas ontuka. [IpsMonuHenHOE pacpoOCTpaHEHUE CBETa B OAHOPOAHOU cpene. Jlyu OK 02
cBera. ToueuyHbIl HCTOYHUK CBETA. OK 04
Ortpaxenue cBera. 3akoHbl oTpa:keHusi cBera. IlocTpoeHue H300pakeHHIl B IIOCKOM OK 05
3epkadJie.
IIpesnomiienne cBeTa. 3aKOHbI MPeJIOMJIEHUs] CBeTa. AOCOJIIOTHBIN MTOKA3aTeNb MPEIOMIICHHS.
ITonHOe BHYTpeHHee oTpakeHue. [IpenenbHblil yroi MoJIHOTO BHYTPEHHETO OTPayKEHMSL.
Hucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.
CoOuparome U paccerBaroliue JMH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSIHME M ONTHYECKas
cuiia TOHKOW nuH3BL. llocTpoeHue n300pakeHHH B COOHMPAIOIIMX M PACCEMBAIOMIMX JIMH3AX.
dopmysa TOHKOH JIMH3BIL. Y BEIMYEHHE, AaBAEMOE JIMH30M.
[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.
BonnoBast onrtuka. MHTepdepenuus cera. KorepeHTHble MCTOUHUKHU. YCIIOBHS HAOIIOICHUS
MaKCUMYMOB M1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOTCPEHTHBIX
HCTOYHUKOB.
Hudpaxus ceera. Judpakunonnas pemerka. Y cioBre HaOMIOACHUS TTIaBHBIX MAKCUMYMOB TIPH
[1a/IECHUY MOHOXPOMAaTHYECKOro CBeTa Ha AU(PAKIIMOHHYIO PELIETKY.
[Tonspusanus ceera.
TexHnueckue ycTpoiicTBa M NpaKTHYecKoe NPUMEHeHHe: O4YKH, Jyna, (oroammapar,
NPOCKIMOHHBIH annapaTt, MHKPOCKOII, TeJeCKOIl, BOJIOKOHHAsl ONTHKA, TH(PPAKINOHHASA
peméTKa, noJasipou.
IIpakTnyeckue 3aHATHSA 2
Pemenue 3aaa4 npoeccHoHAJIbLHON HANPABJICHHOCTH
JlaGopaTopHble 3aHATHSA:
JlaGoparopHas pabota Ne6 OnpezneneHne nokasarens NpeJOMICHUs CTEKIIa 2
Pa3nes 6. OCHOBBI CHIeIHAJILHOW TEOPUU OTHOCUTETbHOCTH. 2 (-1-)
Tema 6.1 Cooeporcanue yuednozo mamepuana: 2
OcHoBbI ciennaibHON | ['paHuIpl  MPUMEHMMOCTH  KJIACCHYECKOW MeXaHWuKu. [locTymaThl CHEIHaIbHOW TEOPUH OK 04
TEeopun OTHOCUTEJIBHOCTH: HMHBapUAaHTHOCTb MOJIYJs CKOPOCTM CB€Ta B BaKyyMme, NPHUHLHI OK 05
OTHOCUTEIILHOCTH. OTHOCHUTEJIbHOCTH DWHIITEHHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIEHUE JUIUHBI.
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN YaCTHUIIBI.
CBs13p MaccChl C SHEPTUEN U UMITYJICOM PEJSITUBUCTCKOMN YaCTHUIbl. DHEPrUs NOKOSI.
Pa3nen 7. KBantoBasi puzuka 12 (4/-)




Tema 7.1
D1eMEHTHI KBAHTOBOU
OITUKHU

Cooeprcanue yuedbnozo mamepuana:

@otonpl. Popmyna IlnmaHka cBsA3M SHEpruw (OTOHA C €ro YacTOTOH. DHEprus M HMMITYJIbC
dhoToHa.

OtkpbiTHe U uccaenoBanue ¢porodddexra. Onbitel A.I'. CtoneroBa. 3akoHsl hoToddeKTa.
YpaBHenue JitHmreiina 1is gorodrdgdexra. "Kpacnas rpanuna’ gorosrdpdexra.

JaBaenue ceera. Onbithl I1.H. Jlebenena.

XuMuyeckoe aeiicTBue cBera.

TexHn4eckue yCTpPoiicTBAa M NPaKTHYeCKOe NpuMeHeHHe: (oTolneMeHT, (OTOAATHHK,
COJIHeYHasi DaTapesi, CBeTOAMO/I.

Tema 7.2
Crpoenue aToma.

Cooepocanue yuednozo mamepuana:

Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccesuto a -yactuul. [lnanerapuas mozens
aroma. Iloctymnarer bopa. M3nydyenne u moriomienne (poTOHOB IpHU MEpexojie aToMa C OJHOTO
YPOBHsI 3HEpruM Ha Apyroi. Buael ciektpoB. CeKTp ypoBHEN SHEPTUU aTOMa BOJAOPO/IA.
BousiHoBbIE cBOMcTBa yacTull. Bonubl ae bpoinsa. KoprnyckynsspHO-BOJHOBOW 1yaau3M.
CHoOHTaHHOE U BBIHYKJECHHOE U3JTyYEHUE.

TexHuyeckue ycTpoiicTBAa M NpaKTHYecKOe TMPHMEHeHHe: CHeKTPAJIbHbIH aHaJM3
(CTEKTPOCKOM), Jia3ep, KBAHTOBbI KOMIILIOTEP.

JlaGopaTopHble 3aHATHSA:
JlaboparopHast pabota Ne7 HabmtoieHue IMHEHYaToro CueKTpa.

Tema 7.3
ATOMHOE S7pO.

OKCIEepUMEHTHI, JOKa3bIBAIOIIME CII0KHOCTh CTpoeHUus sjapa. OTKpbITHE PaJIUOAKTUBHOCTH.
OmnbiThl Pezepdopra no onpeneneHuto coctaBa pajnoakTUBHOTO u3inydeHus. CBoHCTBa anbda-,
Oera-, raMMa-u31y4eHus. BiusHue paquoakTUBHOCTH Ha JKUBbBIE OPraHU3MBI.

OTkpeiTHE NTPOTOHA U HelTpoHa. HykionHas mMozens siapa I'eitzen6epra-lBanenko. 3apsa sapa.
Maccosoe uncio sapa. M3otomnsl.

Anbda-pacnan. ONEKTPOHHBIM M TMO3UTPOHHBIM Oeta-pacman. ['amma-uziaydeHue. 3akoH
PagMoOaKTUBHOIO pacraja.

DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JledekT Macchl spa.

SAnepusle peakuuu. JleieHne U CUHTE3 SAEP.

SAnepnslii peaktop. Tepmosnepusiii cuates. IIpodjaeMbl 1 HepCNEeKTHBBI AACPHON IJHEPIreTHKH.
IKOJTOTHYECKHE ACTIEKTHI 1IePHON JHEPIreTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

®dyHnaMeHTaIbHbIE B3aUMOAECHCTBU. EAMHCTBO (pM3nUecKoil KapTHHBI MUpa.

TexHn4YecKHe YCTPOHCTBA M NPAKTHYECKOE NPHMEHEHHE: N03UMeTp, Kamepa Buibcona,

OK 01
OK 02
OK 04
OK 05
OK 07




siIePHbIIl peakTop, aToMHast bomoba.

Paznen 8. DjieMeHTHI ACTPOHOMMH U ACTPOPU3UKHI 6 (2/-)
Tema 8.1 Cooepoicanue yuednozo mamepuana: 4 OK 01
DJEeMEHTBI aCTPOHOMMH | DTarbl pa3BUTHs acTpoHOMHUU. [IpHUKIaHOE 1 MEPOBO33PEHYECKOE 3HAYCHUE aCTPOHOMUH. OK 02
1 acTpoHU3uKH Bun 3Bé3gnoro Heda. Co3Be3ausi, sipkue 3BE31bl, IUIAHETbl, UX BHUAMMOE [BU:KEHHE. OK 03
CoaneuHasi cucrema. OK 04
Comnue. ConHevyHasi akTUBHOCTb. McTounuk sHepruu CosHua U 3BE37. 3BE3/bI, UX OCHOBHBIC OK 05
XapakTepucTuku. Jluarpamma '"CHEKTpalbHBIM KJacCc - CBETUMOCTB'. 3BE3ABI TIJIABHOU OK 07
OCJIENOBATEILHOCTU. 3aBHCHUMOCTH  ''Macca -  CBETUMOCTR"  Id  3BE3d  IVIaBHOU
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHBIE MPEJCTABICHUS O
MIPOUCXOXACHUU U 3BoJtolMU CoHIa U 3BE31. DTambl KU3HU 3BE3I.
Muaeunbiii Iyt - nama I'anakruka. [lonoxenue u nwxkenne Connma B [Namaktuke. Tumb
ranakTuk. PaguoranakTiky U kBazapel. YEpHBIE ABIPHI B sIpaxX rajakTHK.
Bcenennas. Pacummpenne Beenennoil. 3akon Xa06ua. Paz6eranue ranaktuk. Teopust bonbioro
B3pbIBa. PenukToBoe usnydeHue.
MacmrabHas ctpyktypa Beenennoii. MeraraiakTuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUM.
JlaGopaTopHble 3aHATHSA: 2
Jlaboparopuass pabora Ne8. HaOmiogeHuss HEBOOPYKEHHBIM TJ1a30M C  HCIOJB30BaHUEM
KOMITHIOTEPHBIX TPUIIOKEHUM JJIS  ONpENeeHUs] TOJOXKEHUS HeOeCHhIX OO0BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31s1 CEeBEPHOIo MOIyapus U sipKkue 3BE3/bI.
[TpomexxyTouHast aTTecTaius: 3a4eT C OLIEHKOMN 2

Bcero
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn o

Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYET HAMUYHS y4eOHOTO KaOnHEeTa (PU3HKH.

O6opynoBanue yaeOHOT0O KaOHHeTA:

— MOCaI0YHBIE MECTA 110 KOJUYECTBY 00yUaroImnXCs,
— pabodee MecTo Mpero/aBaTels,

— KOMIUICKT y4eOHO-METOINYECKON JOKYMEHTAIUH,
— y4eOHO-HarJIsHbIC TOCOOMS 10 (PU3HKE.

TexHuueckue cpeacTBa o6yquH51:

— KOMIIBIOTCP € JIMICH3MOHHBIM IIPpOI'paMMHbBIM O6€CH€‘I€HI/I6M, HUMCIOIIIUM

BBIXOJ] B c€Th MIHTEpHET;

— MyJIbTUMEIAA IIPOEKTOD;
— IIPUHTED;
— porpaMMHoe o0ecrieyeHue.

3.2. UudopmanuonHoe odecriedeHrne 00y4eHust

Ilepeyenb yueOHbIX n3aannii, UHTEpHET-pecypcoB, J0NOJTHUTEIbHOM JUTEPATYPBbI

OcHOBHBIC MCTOYHUKH:

Msxkumes I'. 5., ByxosueB b.b., B.M. UYarypun; nox penaxkuueir H.A. IlapdentneBoii.
Ousmka. 10 xmacc: yueb. nns obmieoOpa3zoBar. oOpraHu3anuii: 0a30BBIA  YPOBEHB:
[Ipocsemenue, 2018.
Mskumes I'. S., ByxoBue b.b., B.M. Yarypun; non penakuueit H.A. IlappenTheBoii.
Ousmuka. 11 kmace: yueb. g oOmieoOpa3oBar. opraHuzaiuii: 0a30BbIil  ypOBEHb:
[Tpocsemienue, 2018.

I[OHOJIHI/ITEJILHLIG HCTOYHUKH:

1.

Ousnka. 10 kimace: y4ed.ns0011e00pa3oBar. YUpEKISHUW U K. ¢ YIIyOd. U3ydeHUEM
¢uzuku: npoduin. yposens/ [O. @. Kabapaun, B.A. Opnos, 3. E. DOBeHunk u ap.; mox pe.
A. A. Ilunckoro, O.®. Kabapnuna; Poc. akam. nayk, Poc. Axan. oOpa3zoBaHus, U31-BO
ITpocsemenue -M.: IIpocsemenue, 2009.

Kabapnun O.®., OpnoB B.A. DxcnepumeHTtanbHble 3adaHusg mno ¢usuke. 9 -11 kiacc;
yueOHoe mocodue st 001eodpazoBaTeNbHbIX yupexaeHuit. — M.: [Ipocsemenue, 2001.
Kabapnuu O. @. ®usuka: CripaBouHble MaTepHualbl. Y4eOHoe nocodue il yqamuxcs. - M.:
ITpocsemenue, 2001.

PeimkeBny A. II. COopuuk 3amau no ¢usuke ansa 10-11 xmaccoB, mocobue g
o0rmieoOpa3oBaTebHbIX YueOHbIX 3aBeeHuit.-M.: [lpoda. 2015.

HNHTepHET-pecypcenl:



1. Enunas xosutekius mudpoBbix 00pa3oBaTelbHBIX pecypcoB. — Pexxum mocryma:
http://school-collection.edu.ru/catalog/pupil/?subject=30 (mara obparenus: 29.08.2022);
KM-1ikomna. — Pesxxum poctyna: http://www.km-school.ru/ (nara o6parenus: 29.08.2022);
3. OrtkpeiTas ¢puszuka. — Pexxum nocryma:
http://www.physics.ru/courses/op25part2/design/index.htm (nara obparenus: 29.08.2022);

4. Tlnardopma AKnacc — Pexum nocryna: http://www. yaklass.ru / (mataobparieHus:
29.08.2022);

5. Poccuiickas 3J1eKTpOHHas MIKoja — Peskum mocrtyma: http://www.resh.edu.ru/ (nara
oOpatuenus: 29.08.2022);

6. Pwuszmka.ru. — Pexxum nocryma: http:// www.fizika.ru (mata obpamenus:29.08.2022);

7. ®UIIN (BIIP 11 xnacc) — Pesxxum noctyma: http://www.fipi.ru / (nataoOparmienus:
29.08.2022); DnexTpoHHbIN yueOHHK — Pesxum moctyma: http://www.physbook.ru/ (nara
oOpatuenus: 29.08.2022).

8. HuTepakTUBHBIC BUPTYaIbHbIC Ja00PATOPHBIC U MPAKTUYECCKUAE PAOOTHI
https://content.edsoo.ru/lab/subject/8/

N

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBHIEOBPA3OBATEJIBHOU JUCHHUIIJINHBI

KoHTponb M oOLEHKa pacKpblBalOTCA Yepe3 YCBOEHHbIE 3HAHUA M IpUOOpEeTEeHHbIE
00yJaromuMUCs YMEHHUs, HalpaBJeHHblE Ha (HOpMUpOBaHHE OOIMMX W TMPO(HECCHOHAIBHBIX
KomrereHIMi. KomnereHMyu JOmKHBI ObITh COOTHECEHBI C MPEAMETHBIMU pe3ysbTaTaMu. Jlis
KOHTPOJISI U OLEHKH pe3yIbTaTOB OOyUYEHHs MpEenojaBaTeib BHIOWpaeT (OpPMBI U METOIBI C
y4eToM NpodeccuoHanu3anuy o0y4eHus mo mporpaMme AUCHUIUINHBL.

Kon v HauMeHOBaHHE Paszgen/Tema Tum oreHOYHEBIX
(hopMHUpPYyEMbIX KOMIIETSHITUI MEpOIPUITUI
OK 01. Beibupats criocoObl Pazgen 2. Temnr 2.1.,2.2,2.3 - YCTHBIH OIPOC;
peleHus 3aaa4 Pazpen 3. Temsr 3.1., 3.2., - (pOHTAIBHEII OIPOC;
PO eCcCHOHANBHOM 3.3. - OIIEHKAa KOHTPOJIbHBIX
JeATENBHOCTH NpuMeHuTenbHO | Paznen 4. Temsr 4.1., 4.2, pabor;
K pa3InYHBIM KOHTEKCTaM 4.3 _ HabIOJeHHME 33 XOJI0M
Paszmen 5. Temnr 5.1.,5.2., BBIIOTHEHHS
5.3

1a00paTOPHBIX pPadoT;

Pazgen 7. Temnr 7.1., 7.2., - OIeHKA BBITONHCHHS
7.3 nabopaToOpHBIX padorT;
Pasnen 8. Tema 8.1 - OIEHKa MPAaKTHYECKUX
OK 02. Ucnionb30BaTthb Pazgenm 2. Temsr 2.1.,2.2, 2.3 paboT (pemeHus
COBpPEMEHHBIE CPEJICTBA Pazpen 3. Temsr 3.1., 3.2., KAYECTBEHHBIX
MTOMCKa, aHaJIu3a 1 3.3. PACUETHBIX,
uHTepnperaunu uHpopmanuu | Pazgen 4. Temnr 4.1.,4.2., TPo)eCCHORATBHO
U MTHPOpPMAIMOHHBIE 4.3. OpHEHTHPOBAHHBIX
TE€XHOJOTHHU JJIS1 BBIITOJTHEHUS Pazpen 5. Temsr 5.1.,5.2., sazau);
3aja4 rnpodeccruoHalIbHON 5.3 - on eHK; TECTORBIX
NEeATEILHOCTH 1738:.33I[6J1 7. Temp1 7.1.,7.2., 3aAHMi;
e - HaOIIOZEHHE 33 XOI0M
Pazgen 8. Temnr 8.1 B —
OK 03. ILltanupoBaTh u Pasnen 1. Temnr 1.1.
WHIMBUYATbHBIX

pean30BhIBATH COOCTBEHHOE Pazpen 3. Temsr 3.1., 3.2.,



http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.km-school.ru/
http://www.physics.ru/courses/op25part2/design/index.htm
http://www.resh.edu.ru/
http://www.physbook.ru/
https://content.edsoo.ru/lab/subject/8/

po¢eCCHOHAIBHOE 1
JUYHOCTHOE Pa3BUTHE,
IpeIPUHUMATETbCKYIO
JESITEIIbHOCTh B
npodeccuoHabHOM cepe,
UCII0JI30BaTh 3HAHUS 110
MpaBOBOM M (PMHAHCOBOM
IPaMOTHOCTH B PA3JIMYHBIX
YKU3HEHHBIX CUTYaIUSIX

3.3.

Paznen 4. Temre1 4.1.,4.2.,
4.3.

Pazgen 8. Temnr 8.1

MIPOCKTOB U OIICHKA
BBITIOJTHEHHBIX IPOCKTOB;
OILIEHKA BEHIITOJIHEHUS
JIOMAIIHHUX
CaMOCTOSITENIbHBIX paboT;
HaOJII0IeHHE U OLIEHKA
peleHus Keic-3aaay;
HaOJII0ICHUE U OI[CHKA
JIETIOBOM UTPBI;

3a4eT C OLICHKOM.




