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1. O0masi  xapakTepucTHKa TNpUMepHOW  padoueidi mporpamMmbl

001eo0pa3oBaTeIbHON TUCHUILUIHHBI «DU3uKa)»

O6mmeoOpa3zoBarenpHas aucuuiiMHa «Dusnkay sBisieTrcss 00s3aTeNbHON YacThIO
00111€00pa30BaTEILHOTO UKJIA 00pa30BaTEIbHONW porpaMMbl B cooTBeTcTBUU ¢ PI'OC
CIIO mo crnemmanpHocTu 23.02.09 ABTOMaTHKa M TeleMEXaHHWKa Ha TpaHCIOpTE
(>KeNe3HOAOPOIKHOM TPAHCTIOPTE), YTB. MpHKa3oM MUHHCTEPCTBA 00pa30BaHUs U HAYKU
P® ot 27.08.2024 Ne 608)

12. Ileau u miaHUpyeMble Pe3yJabTAThI 0CBOEHHS TUCIIHIIINHBI:
1.2.1. llean TUCIUANJINAHBI:
Conepxanue mporpaMmMbl 0011Ie00pazoBaTeIbHOM JuCIUTIIMHB DU3HKa HAPaBJICHO

Ha JJOCTUKEHUE CJICTYIOIINX LEICH:

Conepxanuie nporpaMmMbl 00111e00pa30BaTeNbHON TUCIMILTUHBI DU3MKa HANPABICHO
Ha JIOCTH>KEHHUE CIIEAYIOIIMX LETIEH:

1. dbopmupoBaHue y oOydaromMxcsi YBEpEHHOCTH B IICHHOCTH OOpa3oBaHWs,
3HAYUMOCTH (PU3UUECKUX 3HAHUH JIJIST COBPEMEHHOTO KBATU(PUIIMPOBAHHOTO CIIEUAINCTA
IPH OCYIIECTBJIEHUH €ro MPOo(ecCHOHANBHON AeSITeNbHOCTH;

2. (hopMUPOBaHUE ECTECTBEHHO-HAYYHOU I'PaMOTHOCTH;

3. OBJIaJieHUE CrIeNU(PUIECKON CUCTEMOH (PU3NUECKUX TOHATUH, TEPMUHOJIOTUEH
1 CUMBOJIMKOM;

4. OCBOCHHME OCHOBHBIX (DM3UUECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

S. OBJIQJICHWE OCHOBHBIMH METOJAMU HAYYHOrO TIO3HAHUA MPHUPOIBI,

UCII0JIb3yeMBbIMH B (U3UKe (HAOJIOeHNEe, ONMCaHue, U3MEPEHNE, BbIIBIKECHUE TUIIOTES,
IIPOBEACHHUE SKCIIEPUMEHTA);

6. OBJIAJICHUE YMEHUAMHU 00padaTbiBaTh JAHHBIC JKCIEPUMEHTa, OOBSICHSITH
MOJIy4YE€HHBIE PE3YNbTaThl, yCTAHABINBATh 3aBUCUMOCTH MEXY (PU3NUECKUMHU BEIMUUHAMHU
B Ha0JII01a€MOM SIBJICHUH, J€NIaTh BBIBO/IbI;

1. dbopmMupoBaHue yMeHMs peliaTh (U3MUECKUE 3a/ladyd pa3HbIX YpPOBHEH
CJI0KHOCTH;
8.  pa3BUTHE NO3HABATEIbHBIX WMHTEPECOB, HMHTEIUIEKTYAILHBIX M TBOPUYECKHX

CIIOCOOHOCTEH B TIpoIlecCe MPUOOPETeHHs 3HAHWM C KCIOJb30BAHUEM Pa3IHMUHBIX
HUCTOYHUKOB HWH(GOPMAIMM W COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHUN; YMEHUH
dhopMympoBaTh U 000CHOBBIBaTh COOCTBEHHYIO TTO3UIIUIO TI0 OTHOIIICHUIO K (PU3UUecKOn
nHdOpMaIuM, MoJIydaeMO U3 pa3HbIX HICTOYHUKOB,;

9. BOCIIUTAHUE YYBCTBA TOPAOCTH 32 POCCUUCKYIO (PM3UIECKYIO HAYKY.



Oco0eHHOCTh (hOPMUPOBAHUS COBOKYITHOCTH 3a/1a4 U3YICHUS (DU3UKHU JIJIS1 CUCTEMBI
cpeaHero npodeccuoHaATLHOT0 00pa30BaHMs 3aKITFOYACTCS B HEOOXO0IMMOCTH PeaTi3alin
npoQecCUOHATbHON HANpaBICHHOCTH peIIaeMbIX 3a1ad, yuéra ocoOeHHocTel cdepsl
JEATSIILHOCTA OYAyIMX CICIHAIMCTOB, IMOJTOMY, INMPAKTHYSCKH, B KKIOM pasjese
pUMepHOU pabouell mporpamMMsl, B COAEp KaHUN YIeOHOTO MaTepuaa, IPUBEACHBI TEMBI
MPaKTUYECKUX pPaboT, CIOCOOCTByrOmMUE Oo0Jiee HArjJsJHOMY YCBOCHHIO YYEOHOTO
Matepuana. lIpenonaBatenh BIpaBe CaMOCTOSTEIBHO BBIOMpPaTh (GOPMY H3yUYCHUS
MaTepuaia; JIEeKIUs, TEMOHCTpAIUs SKCIIEPUMEHTa, MMPaKTUIecKas padoTa, MPAKTUKYM 10
PEIICHUIO 33]1a4 U I1p., a TAKKE TI0 CBOEMY YCMOTPESHHIO TPOBOIUTH IEMOHCTPAITMOHHBIC U
naboparopHble paboOThl ¢ y4€TOM UMERINerocs o00opynoBaHusi  (OMpEAensTh
MIPOJIOJDKUTEIHLHOCTh JTAOOPATOPHOTO WIIM TMPAKTUYECKOTO 3aHATHS, JOIOJHATH €ro
APYTHMH BHIIaMU paboT: U3yUEHUE TEOPETUIECKOTO MaTepHaa, peleHne 3a1a4, paboTra ¢
TEXHUYECKHM TEKCTOM, TECTUPOBAHUE U TIP ).

1.2.2. Ilnanupyembie pe3yjbTaThbl OCBOEHHsI 00Ie00pPa3oBaTEeJbHOM

aucumINHbBI B c00TBeTCTBUH ¢ PI'OC CIIO u Ha ocHOoBe PI'OC COO

O6mme xomnereninu (nanee — OK) u npodeccrnoHanmbHbIe KOMICTCHINN (JTaiee —
ITIK) ®I'OC CIIO B COOTHECEHUU C JTUYHOCTHBIMU, METAMPEAMETHBIMU U TIPEIMETHBIMU
pesynabTatamu 00ydenust 6a3oBoro ypoBHs (nainee — [1P6) ®I'OC COO npencraBicHbl B

Ta0IuIIE:



Koa u naumeHoBanue

HnaﬂnpyeMble pe3yJabTaThbl 0CBOCHUSA NMPOrpaMMbl MO0 TUCHHIIIIMHE

CHOCOOBI peleHus
3a/1a4
npodeccuoHanbHOU
NEeATETTbHOCTH
IPUMEHUTETBHO

K pa3jiIn4HbIM
KOHTEKCTaM

TPYZAOBOIO BOCIIMTAHUS:
- TOTOBHOCTb K TpPYAHY,
Tpynoatooue;

- TOTOBHOCTh K AKTMBHOH JCITSIBHOCTH TEXHOJIOTHMYCCKOM
U COIMaIbHOM HAMlPaBIEHHOCTH, CTIOCOOHOCTh HHUIIMUPOBATH,

OCO3HAHHUEC HNEHHOCTHU MACTCPCTBA,

IJJAHUPOBaTh U CAaMOCTOSITEJIBHO  BBIIOJNHATH — TaKyko
JIESITEIIbHOCTB;
- MHTEepeC K pPa3IU4HbIM cdepaMm mnpodeccHoHaTbHON
JeSITEIbHOCTH,
- TOTOBHOCTb M CHOCOOHOCTH K  00Opa3oBaHUIO

¥ caMO0Opa30BaHMIO Ha MIPOTSDKEHU U BCEH KU3HH;

- YMEHHE IMPOTHO3UPOBATH HEOIArONPUATHBIC SKOJIOTHUCCKHEC
MOCIICJCTBUS MPEANPUHUMACMBIX JCHCTBHUH, MPEIOTBPAIATh
Ux;

MerarnpeaMeTHBIE Pe3yabTaThl JTOJKHBI OTPAXKATH:

OBnaieHne YHUBEPCATBLHBIMHU y4eOHBIMU TO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYCCKHUE JICHCTBUS:

CaMOCTOSTEILHO dopMyTHpOBaTh W aAKTyaJIHM3UPOBATh
npo0iieMy, paccCMaTpuBaTh €€ BCECTOPOHHE; YCTAHABJIMBATH
CYIICCTBCHHBIM TPH3HAK WM OCHOBAHUsS JUI CpPaBHEHWUS,
KIacCH (U KANH U O00OOWCHUS;  OMpPENeNsATh  LEJH
NEATeILHOCTH,  3a/aBaTh IapaMeTpbl W KPUTCPUH WX
TOCTHIKEHUS; BBISBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B
pacCMaTpUBACMBIX  SIBJICHHUSX, BHOCHTH KOPPEKTHBHI B
JIESTeTLHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIBTATOB IEJISIM,
OIICHUBATh PUCKUA TOCIEIACTBUN JEATEIBHOCTH; Pa3BHBATh
KpeaTHBHOE MBINIUICHHUE TP PEIICHUH KHU3HESHHBIX TPO0IeM;
0) 6a30BbIC UCCIICAOBATEIIBCKAEC JICHCTBUS:

¢ opmupyembIx O6umel I[ucuun.lmﬂapﬂblez
KOMIIe Te HIIU I
OK 01. Bei6upats JIMuHOCTHBIE  pe3yabTaThl JOJDKHBI oTpaxkars B yactu |[IP6 1. CdopMHUpOBaHHOCT MPEACTaBICHUH O POJH

U MecTe (U3MKA M acTPOHOMHHU B COBPEMEHHOW HaydHOMU
KapTUHE MHpa, O CHCTeMOoOpasymloIed poiu (UK B
pa3BUTUH €CTECTBEHHBIX HayK, TEXHUKHU
M COBPEMEHHBIX TEXHOJOIW, O BKIaAEC POCCUUCKUX
U 3apyOCKHBIX YYCHBIX-(PU3UKOB B pa3BUTHE HAYKU,
MOHUMaHUE PU3NUSCKON CYIHOCTA HAOIIOAaCMBIX SIBJICHHI
MUKpOMHUpa, MakpOMHpa KW Meramupa; MOHUMAaHHE POJIU
aCTPOHOMHUM B IIPAKTUYECKOM JEATEIbHOCTH YEIOBEKa U
JaJIbHENIIEM HaydYHO-TEXHUYECKOM Pa3BUTHH, POIH (PU3UKI
B dopMupoBaHuu  Kpyrozopa U (DyHKIHOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl PEILCHUS IPAKTUYECKUX 3a]1a4;

I[MIP6 2. CdopMUPOBAaHHOCTh YMEHHH paclO3HaBaTh
du3mUIecKre sBiaeHUS  (TMpolecchl) H  OOBSICHATH
UX Ha OCHOBE W3YYCHHBIX 3aKOHOB: pPaBHOMEPHOE

Y paBHOYCKOPEHHOE TPSMOJIMHEHHOE IBUKEHUE, CBOOOTHOE
MajJieHue  TeJ, JBUXKEHUE IO OKPY)KHOCTH, WHEpLHUs,
B3aMMO/ICHCTBHE TeN, KoJebaTeIbHOe IBMKEHUE, PE30HAHC,
BOJIHOBOE JBMKECHHE; TU(dy3ns, OPOYHOBCKOE IBHMIKCHUE,
CTPOCHUE KUJKOCTEH U TBEP/IBIX TEJ, K3MEHEHNE 00beMa Tell
NPy HarpeBaHuu (OXJIAXJIEHHWM), TEMJIOBOE pPaBHOBECHE,
UCIIapeHUe, KOHJEHCAlus, IUIaBJIEHUE, KpUCTaJUIM3allus,
KUATICHUE, BJIAYKHOCTh BO3/1yXa, CBSI3b CPEAHEH KWHETUYECKOU
SHEPIUM TEIJIOBOTO JBMIXKCHHUS MOJEKYT C aOCOJIFOTHOM
TEMIIEpaTypoil,  TOBBILICHHE JaBJIEHUsS Ta3a MpPH €ro
HAarpeBaHUHU B 3aKPBITOM COCY/IE, CBSI3b MEXAY IMapameTpamMmu
COCTOSIHHSI Ta3a B H30Ipoleccax; »dJEKTpu3alus Ted,
B3aUMO/ICHCTBHE 3apSAI0B, HATPEBAHUE ITPOBOJIHUKA C TOKOM,
B3aMMOJICHICTBHE MarHUTOB, DJICKTPOMArHUTHAST WHIYKIUS,
JIECTBUE€ MAarHUTHOIO MOJIA Ha HPOBOJAHUK C TOKOM H

1 O6ume pesyaprarsl CHOPMYIMPOBAHBI B COOTBETCTBMM C JMYHOCTHBIMH M MeTanmpeaMeTHbIMU pesyabraramu OI'OC COO, B (opmupoBaHuu
KOTOpBIX YdacTBYeT 0OIeoOpa3oBaTesibHas AUCHHUIIIINHA.

2 JIuCUMIUTMHAPHBIE PE3YNIBTAThl CHOPMYJIMPOBAHBI U IIPOHYMEPOBAHBI B COOTBETCTBUHM C TPEOOBAHUMSMU K IIPEMETHBIM Pe3yjibTataM 6a30BOr0 YPOBHS
(ITP6) ®T'OC COO (ITpukaz MunobpHayku Poccun ot 17.05.2012 Ne 413 (pemakiust ot 27.12.2023 1.).




- BIIQJIeETh  HABbIKAMU  Y4eOHO-UCCIIEIOBATENbCKON U
IPOEKTHOH JeATETbHOCTH, HaBBIKAMU pa3peleHus npooiem;

- BBISBIIATH IIPUYMHHO-CIIEICTBEHHBIE CBS3U u
aKTyaJIM3UpOBaTh 3a/lady, BBIABUraTb TMIIOTE3Y €€ PELUCHUs,
HaxoIuThb  apryMeHTbl  JUId  JIOKA3aTeJIIbCTBA  CBOHUX
YTBEPXKIECHUH, 3a7aBaTh napaMmeTpsl
Y KPUTEPUU PEILCHUS,

- aHAJIM3UPOBATh IIOJYYCHHBIE B XOJC pEIICHUS 3aJauu
pe3ynbTaThl, KPUTHYECKA OIICHUBATh HX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yYMeTb T[IEpEeHOCUTh 3HAHUS B [IO3HABATEIBHYIO U
MPAKTUYECKYI0 YacTH JKU3HEIEATeIbHOCTH;

- YMEThb WHTETPUPOBATHh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIBUTATh HOBBIC UJIEH,
MTOJIXO/IBI M PEIICHUST,

- MPOSIBJISITh  CIOCOOHOCTh ~ UX
MMO3HABATEIbHOM U COLMATIbHOW TPAKTHUKE;

-TIPOSIBIISATH CITOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIBHOMY

MOMCKY METOJIOB PEIeHHS MPAKTHYECKUX 3a/1a4, TPUMEHEHHUIO

pa3ITUYHBIX METOJIOB IMO3HAHUS,

-CTaBUThb U (OpMYIUpPOBaTh  COOCTBEHHBIE  3ajauu B

00pa30BaTeNbHON AEATEIIBHOCTH M )KU3HEHHBIX CUTYAII X,

-BBISBIISATH PUYHHHO-CJICICTBCHHBIE CBSI3U

aKTYyaJTU3UpPOBATh 3a/1a4yy, BBIJBUTATH TUIIOTE3Y €€ PEIlCHHUS,

HaXOJUTh apryMeHTbl  JUISl  JIOKa3aTeJbCTBA  CBOUX

YTBEPKICHUM, 3a/1aBaTh apaMeTPhl U KPUTEPHUU PEIICHUS;

aHAIM3UPOBATh  TOJNYYEHHBIE B XOJ€ pEIICHUs 3aaauu

pe3yabTaThl, KPUTUUYECKA OLIEHUBATh MX JOCTOBEPHOCTH,

MPOTHO3UPOBATh HW3MEHEHHE B HOBBIX YCIOBUSX; JaBaTh

OIICHKY HOBBIM CHUTYAIIUSIM, OLICHHUBATh PUOOPETECHHBIH OIBIT;

pa3pabaTbIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHAJIN3a

MMEIOIIMXCS MaTepUaIbHBIX U HEMaTEepPUAIbHBIX PECYPCOB;

OCYILIECTBJISITh 1I€JICHANPABICHHBIN MOUCK IEPEHOCa CPEACTB U

croco0o0B JICUCTBUS B MPOGECCHOHATIBHYIO CPEy;

YMETh MEePEHOCUTH 3HAHUS B MO3HABATEIHHYIO

U TIPAKTUYECKYI0 O0JaCcTH )KU3HEACITETbHOCTH;

npeajiaraTb OPUIMHAJIBHBIC

HCIIOJIb30BAHHUA B

u

JBUKYIICS 3apsi, SJIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJHBI,
NpSMOJIMHEHHOE PacHpoCTpaHEHHE CBETa, OTPaKEHHE,
npejomiieHne, WHTepQepeHIus, AudpaKiIus U MOIIpU3aIis
cBeTa, Jucrnepcus cBera; (oTodnekTpuueckuii  eKT,
CBETOBOE JIaBJICHHE, BOBHUKHOBEHUE JIMHEMYATOrO CIEKTpa
aTomMa  BOJOpOJAa, €CTECTBEHHas M  MCKYCCTBEHHas
PaaOaKTUBHOCTb;

[IP6 3. Bnmamenwe OCHOBOIOJATAIOIMMMU  (U3UUYECCKUMU
MOHATUSAMH U BETUYMHAMU, XapaKTepU3yIOIMMH (pu3ndeckue
MpOIECChl (CBSI3aHHBIMM C MEXaHUYECKUM JIBHIKCHHEM,
B3aMMOJICCTBHEM TE€JI, MEXaHHYCCKHMMH KOJICOAHHAMHU U
BOJIHAMH; ATOMHO-MOJIEKYISIPHBIM CTPOCHUEM BEILECTBA,
TEIUIOBBIMU TIPOIECCAMU; JJICKTPUUYECKUM M MarHUTHBIM
MOJIAIMH,  DJICKTPUYECKUM  TOKOM,  3JIEKTPOMAarHUTHBIMHU
KOJ€OAHUSIMH ¥ BOJHAMH, ONTHYECKHMMH SBIIEHUSIMH;
KBAaHTOBBIMU SIBJICHUSMHU, CTPOCHUEM aTOMa U aTOMHOTO sI1ipa,
PaOAKTHBHOCTHIO); BJIaJICHHE OCHOBOITOJIaraloNMH
aCTPOHOMHUYECKUMU MOHSTHSMU, MO3BOJISIONMMH
XapaKTepHU30BaTh MPOIIECCHI, TPOUCXOAIME Ha  3BE3/aX,
B 3BE3JHBIX CHUCTEMax, B MEXTAJIAKTUUECKOU Cpelie;
NBHIKeHHE HeOECHBIX TEJI, DBOIIOIMIO 3B€3/ U BeelleHHol
I[IP6 4. Bmamenue 3aKOHOMEPHOCTSMH, 3aKOHAMHU H
TeopusMU (3akoH BcemupHoro TsaroreHus, |, Il u Il 3akonbr
HrioToHa, 3ak0H COXpaHEHUs] MEXaHUUYECKOW PHEPTrUH, 3aKOH
COXpaHEHUs MMIYJIbCa, NPUHIUI CYNEPHO3ULUU  CHJI,
MPUHIIUI PAaBHONPABHOCTU MHEPLUHAIBHBIX CUCTEM OTCYETA;
MOJICKYJISIPHO-KHHETHYECKYI0 TEOPUIO CTPOCHHS BEINECTBA,
ra30Bbl€ 3aKOHBI, NEPBbIA 3aKOH TEPMOJWHAMHUKU; 3aKOH
COXpaHEHUS JJIEKTPUUECKOTO 3apsiaa, 3akoH KyioHa, 3akoH
Oma gng yyacTka 1enu, 3akoH Owma I MOJHOU
JJIEKTpUUYecKorM uenu, 3akoH Jlxoyms - JleHma, 3akoH
AJICKTPOMAarHUTHON MHIYKIIMU, 3aKOH COXpPaHEHHS DHEPTUu,
3aKOH MPSIMOJIMHEMHOIO pPAaclpOCTPaHEHUs] CBETA, 3aKOH
OTPAKEHUSI CBETa, 3aKOH IMPEJIOMJICHHS CBETa; 3aKOH
COXpaHEHUs PHEPIUU, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH
COXpaHEHUs DJIEKTPUYECKOTO 3apsjia, 3aKOH COXpPaHEHUs




YMETh HWHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX
obracTeii; BEIIBUTATh HOBBIE HJICH, TIPEIJIaraTh OpUTrHHAIBHBIC
MOJIXO/IbI U PEICHNS,

CTaBUTbH MPOOJIEMBI U 33/1a4H, OMYCKAIOIME aTbTepHATUBHBIC
peleHust

MaccoBOIO 4HcClla, MOCTyAaThl bopa, 3aKOH PaguOaKTHBHOIO
pacnana); YBEPEHHOE HCII0JIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH TIpU aHanu3e (PU3UYECKUX SBICHUH U
IIPOLIECCOB;

[TP6 7. CdopMHpPOBAaHHOCTH YMEHHS pEIIATH pPACUYETHHIC
3a71a4M C SBHO 33/IaHHOM (M3MUYECKOM MOJENbIO, UCIOJb3YS
¢usnyeckue 3aKOHBI W TMPUHLMIIBI;, Ha OCHOBE aHalu3a
YCJIOBHS 3a/la4d BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIACIATDH
¢usnyeckue BeNMUYMHBI U (QOpPMyYNbI, HEOOXOOUMBIE Ui €€
peIlleHUs], MPOBOAUTH PACUYETHl M OLEHUBATh PEAIbHOCTh
IIOJIy4EHHOTO 3HAueHUs (U3UYECKOW BEIMYUHBI;, pelaTh
KaueCTBEHHbIE 3ajaun, BBICTpauBas JIOTUYECKU
HEIPOTUBOPEUYUBYIO ILIEIIOYKY PACCYKICHUHW C ONOpOM Ha

M3Y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U  (U3HYECKue
SABJICHU A
OK 02. Ucnionp3oBath  |JIMuHOCTHBIE PE3yNIBTATHI JOJIKHBI OTPaXKaTh B 4acTh IeHHocTH ([IP6 5. VYmeHue yuuThiBaTh TpaHUIBI TPUMEHEHUS

COBpPEMEHHBIE CPEICTBA
IIOMCKa, aHaI13a

Y NHTEPIPETALUU
uHpopMaIuu

1 UH(GOPMaLlMOHHbIE
TEXHOJIOTUHU

JUISl BBITIOJTHEH U S 33124
npodeccuoHaIbHON
JeSITeIIbHOCTH

Hay4qHOTO IO3HAHUS:
- copMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAyKH U OOLIECTBEHHOMH
IPaKTHUKH, OCHOBAaHHOTO Ha Janore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HaHHUIO CBOETO MecTa B
IIOJINKYJIBTYPHOM MUDE;
- COBEpLICHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOW KYJIBTYPbI
KaK Cpe/ICTBa B3aUMOJCHCTBHUS MEXIY JIOJbMU W MO3HAHUS
MUDa;
MetanpeaMeTHble pe3yibTaThl JODKHBI OTpakaTh: OBiajeHue
YHUBEPCAIbHBIMU y4€OHBIMU I03HABATEIBHBIMH ACHCTBUSIMU:
B) paboTa ¢ uHpopMaLmei:
- BJIaJICTh HaBbIKAMU MOJIy4EHU S HHPOPMAIIUN U3 HICTOYHUKOB
pasHBIX THIIOB, CAMOCTOSTEIIBHO OCYLIECTBIIATH IIOMCK,
aHallu3, CHCTEMATU3allMI0 M HHTEpPIpeTanuio HHPOpMaLHH
Pa3IMYHbBIX BUJIOB U (OPM MPEACTABICHUS;
- cO3/1aBaTh TEKCTbl B pa3IUyYHBIX (opMaTax ¢ ydyeToM
Ha3HaueHUs MHGOpMAIMU U LIEJICBOW ayAuTOpUHU, BHIOMpas
ONTUMAJIBHYIO (JOPMY NPEACTaBICHUS U BU3yaIU3alliH;

W3YyYCHHBIX (DM3MYECKHX MOEJICH: MaTepHalbHas TOYKa,
WHEepHHaTbHas CHCTeMa OTCUeTa, UICATbHBIN Ta3; MOJEIH
CTPOCHHUSI Ta30B, JKUIKOCTEH W TBEPHABIX TEN, TOUCUHBIN
ANEKTPUYECKU 3apsl, sAepHas MOJAETh aroMa, HyKIOHHas
MOJIeNTb AaTOMHOTO Si/Ipa TIPU peIeHN N (U3UUECKUX 3a]ay;
I1IP6 9. CdopmupoBaHHOCT, COOCTBEHHOW IO3UIIUM 10
OTHOIICHUIO K (M3UUYECKON HMH(POPMALUH, TOTydaeMoil M3
pa3HBIX MCTOYHHKOB, YMEHHH HCIOJIb30BaTh HH(PPOBHIC
TEXHOJIOTUHU IS MTOKCKA, CTPYKTYpHPOBaHWUS,
MHTEPIIPETAllUd U TPEICTABICHUS y4eOHOW W HaydHO-
MONYJISIPHON WHGOPMAITUN; PAa3BUTHE YMEHU N KPUTHIECKOTO
aHaIM3a MojaydaeMoi HHpOpMaIuu




- OIIGHUBATh JIOCTOBEPHOCTH, JISTHTUMHOCTb HH(OPMAITUH, €€
COOTBETCTBUE MPABOBBIM U MOPAIBHO-3THYECKMM HOPMaM;

- W CIIOJIb30BATh cpencrBa WHGOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUM B PEILICHHMU KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W  OPraHU3AIMOHHBIX  3a7ad  C
cobmoIeHrueM TpeOOBaHUM SPTOHOMHKH, TEXHUKH
0€30IacHOCTH, TUTHUEHBI, pecypcocOepekeHus], TPABOBBIX M
ATUYECKUX HOPM, HOPM HHGPOPMAITMOHHON 0€3011aCHOCTH;

- BIIQJICTh HAaBBIKAMU PACIIO3HABAHUSA U 3alMThl HHPOPMAIUH,
WHOOPMAITMOHHOMN 0€30MTaCHOCTH JTUYHOCTH

OK 03.

IInanuposars

Y PEaJM30BBIBATH
COOCTBEHHOE
npodeccuoHaTbHOE U
JMYHOCTHOE
pasBuTHE,
peIIpPUHIMATEIbCK
VIO J1eSTEIBHOCTD

B
npodeccroHaTbHON
cdepe,

MCIIOJIB30BATh 3HAHU S
I10 IPABOBOM U
¢dbuHaHCOBOM
TPaMOTHOCTH B
pasIuYHBIX
YKU3HEHHBIX
CHUTYaIASIX

JInyHOCTHBIE pe3yibTaThl TOJKHBI OTPAXKaTh B YaCTH JyXOBHO-
HPABCTBEHHOTO BOCIIUTAHUS:
- CHOCOOHOCTH OIIEHMBATh CHUTYallHIO U
OCO3HAHHBIE pEIICHHS, OPUEHTUPYICh Ha
HPABCTBEHHbIE HOPMBI U [ICHHOCTH;
- OCO3HaHHE€ JIMYHOTO BKIAJ B IOCTPOCHUE YCTOWYHUBOIO
Oyny1wero;
MertanpenmeTHble Pe3yIBTATHI JNOJDKHBI  OTpaXkaThb:
OBnaieHue yHUBEPCATbHBIMU PETYISTUBHBIMU JCUCTBUSAMU: Q)
caMOOpraHHu3aIus:
- CaMOCTOATEIIbHO OCYIIECTBIIST MO3HABATEIBHYIO
JEeSITeTIbHOCTD, BBISIBIISITH poOJIeMBl, CTaBUTh
U (hopMynupoBaTh COOCTBEHHBIE 33/1a4d B 00pa3oBaTEIbHOMN
JeSITEIIbHOCTH U )KU3HEHHBIX CUTYaIUsIX;
- CaMOCTOSITeIbHO COCTaBIISATh IJIAaH PELICHUS MPOOIEMBI
C  y4eToM UMEIOIIMXCS ~ PEeCypCoB, COOCTBEHHBIX
BO3MOKHOCTEW U NIPEANOYTEHHH;
- 1aBaTh OLEHKY HOBBIM CHUTYallHsIM;
-pacumpsATh paMKH Y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX
MPEOYTCHU;
- JleNaTh OCO3HaHHBIN BBIOOp, apryMEeHTHpPOBATh €ro, Oparb
OTBETCTBEHHOCTb 32 pPEIICHUE;
-Ccroco0CcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHHUIO HIMPOKOM
SPYAMIIMH B Pa3HBIX 00JACTAX 3HAHUM, MOCTOSHHO TOBBIIATH
CBOI 00pa30BaTEIBHBIN U KyITbTYPHBIN YPOBCHB;

MNpUHUMATb
MOpPAJIBbHO-

0) CAMOKOHTPOJIb:

I1P6 6. BraneHre OCHOBHBIMU METOJIaMU HAYYHOTO IMO3HAHHUS,
U CIIOJIb3YeMbIMH B (PU3UKE: TPOBOJUTH MPSMbIE U KOCBEHHBIE
M3MEpeHUs (U3NYSCKUX BEIUYWH, BHIOMpAS ONTHUMATBHBIN
CIoco0 M3MEpEHUs U UCIOJb3Ysl U3BECTHBIE METOAbI OIICHKU
MOTPEIHOCTEN  M3MEPEHUM, IPOBOJUTH  HCCIEIOBAaHUE
3aBUCHUMOCTEH  (M3MYECKUX BEIMYUH C MCIOJIb30BAaHUEM
IOPSAMBIX U3MEPEHUM, OOBACHATH MONYYCHHBIE PE3YNbTaThl,
UCIONB3YS (PM3UYECKUE TEOPUH, 3aKOHBI M TIOHATHS, U JCTaTh
BBIBOJIBI; COOJIIO/IaTh MpaBujia 0€30MacHOTO  Tpyda  IpH
MPOBEJICHU U UCCIEIOBAaHUNM B  paMKaXx y4eOHOTrO
AKCIIEPUMEHTA U Y4eOHO- MCCIIEI0BATENIbCKOM NeATEIbHOCTH
C HUCIIOJb30BaHUEM LU (PPOBBIX U3MEPUTETBHBIX YCTPOUCTB U
nabopaTopHOro  0OOPYAOBAHMS; chopMHUPOBAHHOCTh
MpeACTaBICHUN 0 METoJax TMOJy4eHUs  HayIHBIX
ACTPOHOMHUYECKUX 3HAHU I




UCIIONBb30BaTh MPUEMBbl pedUIeKCUH JUIsl OIEHKUA CHUTYalluu,
BBIOOpa BEPHOTO PEIICHUS;
- YMETh OLICHWBATh PUCKK U CBOEBPEMEHHO NPUHUMATh
pPELICHUS 110 UX CHUKEHUIO;
B) SMOIIMOHAJIbHBIA UHTEJICKT
- CTpEMJICHHE K JOCTHKCHHUIO ILIEJIM U YCIEXy, ONTUMH3M,
WHHUIUATUBHOCTh, YMCHHUC HeﬁCTBOBaTB, HUexoasa M3 CBOHUX
BO3MOKHOCTEH;
- CIOCOOHOCTH MOHUMATh YMOLIMOHAIIEHOE COCTOSIHUE JIPYTHX,
YYUTBIBATHL €r0 IPH  OCYIISCTBIEHHM KOMMYHHUKAIlUH,
CrOoCOOHOCTh K COYYBCTBHIO M COTIEPEIKUBAHMUIO;
- CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHS C JPYTUMHU JTIOABMU,
3a00THTHCS, TPOSBIISITH MHTEPEC U pa3pemaTh KOH(QIMKTHI

OK 04. DddexruBHO
B3aHMO/ICHCTBOBATh U
paboTtathb

B KOJJICKTHBE

M KOMaH/E

JIMYHOCTHBIE Pe3yNbTAThI 1OJIKHBI OTPAKaTh B YACTH LIEHHOCTH
Hay4qHOTO IO3HAHUS:
- OBJIAJCBAaHUE HaBbIKAMU  y4eOHO-MCCIIEI0BATEIbCKOM,
IPOEKTHOHN M COLIMAIbHOM JIeSTEeNbHOCTH;
MetanpeaMeTHble pe3yibTaThl JODKHBI OTpakaTh: OBiajgeHue
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMU:
0) COBMECTHas JIeATEIIbHOCTD:
- MOHMMAaTh M MCHOJB30BaTh NMPEUMYIIECTBA KOMaHJHOM U
WHMBUyaJIbHOU paboTHI;
- BbIOMpaTh TEMAaTHKy M METOAbl COBMECTHBIX JIEHCTBHUM C
y4eToM OOLIMX MHTEPECOB M BO3MOXKHOCTEW Ka)/JI0Tro 4jeHa
KOJUIEKTHBA;
- NPUHUMATD
OpraHM30BBIBAThH
U KOOPJUHUPOBATH IEHCTBUS MO €€ JOCTUKEHHUIO: COCTABIIATh
IJIaH JCWCTBHM, pacHpeneisiTh pPOJd C Y4ETOM MHEHUU
Y4aCTHUKOB, 00CY)KIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;
-OLICHUBATh KaueCTBO CBOET0 BKIAJa M KaXIOTO0 Y4aCTHUKA
KOMaH/Ibl B OOIIMI pe3yabpTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;
-IpenaraTb HOBBIE IIPOEKTHI, OLEHHUBATh HIEH C IO3ULUHU
HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;
KOOPJMHUPOBATh U BBIIOJIHATH PA0OTY B YCIOBUSAX PEATBHOIO,
BUPTYaJILHOTO U KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

Leau COBMECTHOM JIeSITCIILHOCTH,

[TIP6 10. OsBnameHue yMmeHUsMH paboTaTe B TIPYIMIEC
BBITMIOJTHEHUEM Pa3INYHbIX COIUAIBHBIX POJICH, IIIAHUPOBAThH
paboTy IPYNIIBI, pallHOHAIBHO PACTIPENENITh NeITeIbHOCTD B
HECTaHJAPTHBIX CUTYallHsX, aJIeKBaTHO OIICHMBATh  BKIAJ
KayK/10TO u3 Y4aCTHHUKOB TPYIIIBI B pEIICHHE
paccMaTpuBaeMoi pooIeMbl




-OCYILICCTBJISITh TMO3UTUBHOE CTPATETMUECKOoe TMOBEICHUE B
pa3NIUYHBIX  CHTYAIHSX, MPOSIBJIATE  TBOPYECTBO u
BOOOpaKeHHE, ObITh HHUITUATUBHBIM.
OBnazieHue yHUBEPCATbHBIMH PETyTSITUBHBIMU JCHCTBUSAMU: T)
MPUHSTHE Ce0sl U IPYTUX JIFIOICH:
- TPUHUMATh MOTHBBI M apTyMEHTHI OPYTHX JIOACH IpH
aHaIM3e Pe3yIbTaToOB JCATEIbHOCTH;
- IpU3HABaTh CBOE MPABO U MIPABO JIPYTUX JIIOICH HA OMHMOKH;
- pa3BUBATh CIOCOOHOCTH MOHUMATh MU C TTO3UIIHH JPYroro
YeJI0BEKa

OK 05 OcymecTBisITh
YCTHYIO

Y TTIHCBMEHHYO
KOMMYHHUKAITHIO

Ha roCy/1apCTBEHHOM
si3pIKe Poccuiickoi
denepannu

C yUE€TOM
0COOEHHOCTEMN
COIlMAIBHOTO U
KYJIBTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE PE3yJbTaThl JIOJKHBI 4acTH
ACTETUYECKOTO BOCITUTAHUS:
- 3CTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsl ICTETUKY ObITa,
HAaydYHOTO M TEXHHYECKOTO TBOPYECTBA, CIOPTa, Tpyda H
0OILECTBEHHBIX OTHOIICHUI;
B 00JIaCTH TATPUOTHUICCKOTO BOCITUTAHUS TIPOSBIISATE:
-IICHHOCTHOE OTHOIICHHE K TOCYJapCTBCHHBIM CHMBOJIAM,
HUCTOPUYECKOMY H TMPHUPOJHOMY HACIEAHWIO, IMaMSITHHUKAM,
TpaguiusM HaponaoB Poccum, noctukenusMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;
MerTanpeqMeTHbIC Pe3yIbTaThl JODKHBI OTpakaTh: OBaJeHHE
YHHUBEPCATbHBIMA KOMMYHUKATUBHBIMH JICH CTBUSIMHU:
a) oOmieHmne:
- OCYIIECTBJISTh KOMMYHHKAIIMU BO BCEX Cepax KHU3HU,
- pacro3HaBaTh HeBepOAbHBIC CPEACTBA OOIICHHUS, TOHUMATh
3HAUEHUE COIMAIBHBIX 3HAKOB, PACIIO3HABATH MPEIITOCHIITKH
KOH(TUKTHBIX CHUTYaIlMd M CMSATYATh KOH(IHUKTHI;
- Ppa3BepHYTO W JIOTUYHO H3JaraTh CBOIO TOUYKY 3pEHUS C
WCITOJIb30BAHKEM SI3BIKOBBIX CPEJICTB

oTpaxkaTh B

I[IP6 1. CdopMupoBaHHOCTh MPEICTABICHUH O POJHU U
MecTe (PU3MKM U aCTPOHOMHUHM B COBPEMEHHOH HaydHOI
KapTHHE MHpa, O CHCTeMOoOpasywome ponn (U3UKA B

pa3BUTHHU €CTECTBEHHBIX HayK, TEXHUKU U
COBPEMEHHBIX TEXHOJOTMWA, O BKIAAE POCCUMCKUX U
3apyOCKHBIX  YYCHBIX-(M3MKOB B  pa3BUTHE  HAYKH;

NOHMMaHHe (U3NYECKOW CYIHOCTH HAOII0AaeMbIX SBICHUM
MHUKpOMHpA, MAaKpOMHpa M Meramupa; MOHUMAaHHE PpOJIH
aCTPOHOMHM B IIPAKTMYECKOM [EATEIBbHOCTH YeEJIOBEKa U
JaTbHEeHIeM HaydHO-TEXHUYECKOM Pa3BUTHH, POJIU (PU3UKH B
dopMHEpOBaHUHU KpYyro3opa u (HyHKIIMOHAIBHONW TPaMOTHOCTH
YeJIOBEKA Ul PEILCHUS IIPAKTUYECKUX 3a1a4

OK 07. CopneticTBoBaTh
COXpaHEHUIO
OKPY)KAIOLEH  Cpebl,
pecypcocOepeKeHnIo,
MIPUMCHSITh 3HAHUS

00 W3MEHEHHUU
KIIMMaTa, TPUHITUATIBI

JIndHOCTHBIE  pe3yabTaThl
9KOJIOTMYECKOTO0 BOCITMTAHUS:
- c(hopMHPOBAHHOCTH HKOJIOTHYECKON KYIbTYphl, TOHUMaHUE
BIINSHU A COIMUAJIBHO-3KOHOMHNYCCKUX HpOII@CCOB Ha
COCTOSTHUE TIPUPOJHOW W COLMAIBHOM Cpelbl, OCO3HAHHE
r00aTbHOTO XapaKkTepa dKOJIOTUUYECKHX MPoOIiem;
- IJIJAHUPOBAHUE U OCYIICCTBJICHNE IEHCTBUN B OKPYKAOILEH

AOJDKHBI  OTpaXaTb B  YaCTH

ITP6 8. ChopMUpPOBAHHOCTH YMEHHS IPUMEHSTD TOTyYCHHBIE
3HAHUS JUISl OOBSCHEHUS YCIOBUM MpPOTEKaHUS (PU3MYECKUX
SABJICHUW B TNPUPOJEC U A MPUHATHUSA MNPAKTHYECKUX
pelieHuid B TOBCEIHEBHOM JKM3HHM JUIsi  00ECTICUCHUS
0€30MacHOCTH TIpU  OOpaIlleHHU ¢ OBITOBBIMU ITPHUOOpaMHU
U TEXHUYECKMMH YCTPOMCTBAMH, COXpPaHEHUsS 310POBbsS U
cOOTI0OACHHSI HOPM HKOJIOTHYECKOTO




OepEeKITUBOTO
[IPOM3BO/ICTBA,
H(hEeKTUBHO

el CTBOBATh

B UpE3BBIYAIHBIX
CUTYaIHSIX

Cpele Ha OCHOBE 3HAHUA IL€J€M YCTOMYMBOIO PA3BUTHUSA
UEI0OBEYECTBA;
AQKTUBHOE  HEMpUSITHE
OKpYKaloIlel cpene;

- aKTUBHOE HEINpUITHE JIeHCTBUH,
OKpYXKarollle Cpeac;

- yMEHHUE MPOTHO3UPOBATH HEOIATOMPUATHBIE SKOJIOTUUECKIE
[MOCJIEeICTBUS NPEANPUHUMAEMBIX JEHCTBUH, MPEIOTBPAILAT
1504

JEUCTBUM, TPUHOCAUMX  BpeEX

MNPpUHOCAIMX BpPEA

[MOBEICHUS B OKpYKaroImen cperne; [IOHUMaHUE
HEOOXOMMOCTH TPUMEHEHUS JIOCTHIKEHHH  (U3UKA H
TEXHOJIOTUH IS palliOHATIBLHOTO MTPUPOIOIOIB30BAHUS

[IK 1.1. Amanu3upoBaTh
Pa0OTVY CTAHIIMOHHBIX,
[1€EPETOHHBIX,
MHUKDOIIDOIICCCOPHBIX U
IMarHOCTHYECKUX CHCTEM
ABTOMATHKH I10
[IPUH LM ATbHBIM
cXemMaM.

[1K 2.2. [Ipon3BonnTh
Da300DKY, COODKY U
DErVIAMPOBKY NMPUOOPOB U
YCTPOMCTB
CUTHAJTU3AIlHH,
[[EHTPAIU3ALNHU U
OJIOKUPOBKH.

- BJIQJETh HABbIKAMU  Y4eOHO-UCCIIEIOBATENIbCKON U
MPOEKTHOH JEATETbHOCTH, HaBBIKAMH pa3pelieHus mpooiem;
- BBISBJISITH IIPUYNHHO-CIIEACTBEHHBIE CBSI3U u

AKTyaJIM3UpOBaTh 3aJdavy, BbIIBUIATb TUIIOTE3y €€ PCIICHMH:,

Haxo[uUThb  apryMeHTbl  JUId  JIOKA3aTEeJIbCTBA  CBOUX
YTBEPKIICHU, 3a7aBaTh napameTpbl
U KPUTEPUHU PELICHUS;

- aHaJ'II/I?;I/IpOBaTI) HOJ'Iy‘IGHHBIC B XOI€ peHIeHI/ISI 3a1a4Yn
pe3yNbTaThl, KPUTHYECKA OICHUBATh WX JOCTOBEPHOCTD,
MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSIX;

- YMCTL HepeHOCI/ITI) 3HAHUA B HOSHaBaTeJ'II)HyIO nu
MPAKTUYECKYI0 YacTH >KU3HENIEATeIbHOCTH;

- yMeTI) HHTGIpHpOBaTB 3HAHUA U3 pa3HI)IX HpeI{MeTHI)IX
obnacrei;

[IP6 3. BmameHwe OCHOBOMOJATAIOIMMU (U3UUYESCKUMHU
[MOHSATUSMHU U BETUYMHAMU, XapaKTepU3YIOIMMH (PU3UYeCcKue
MpOIEeCChl (CBSI3aHHBIMH C MEXaHHUYECKHM JIBUXKEHUEM,
B3aMMOJIEHMCTBHEM TEJI, MEXaHHMYECKHMMH KOJEOAHUAMH U
BOJIHAMM; ATOMHO-MOJICKYISIPHBIM CTPOCHUEM BEIIECTBA,
TETJIOBBIMH TIPOIECCAMM; JJICKTPUYECKAM W MarHUTHBIM
[OJISIMU,  DJIEKTPUYECKMM  TOKOM,  3JIEKTPOMAarHUTHBIMU
KOJEOaHUSIMH W BOJHAMH, OITHYECKUMH SIBIICHUSIMU;
KBAaHTOBBIMU SIBJICHUSIMH, CTPOSHHEM aTOMa M aTOMHOTO s/1pa,
PaIOAKTHBHOCTHIO); BJIaJIEHUE OCHOBOITOJIaraloNMH
ACTPOHOMHUYECKUMHU MOHITHSIMHU, MO3BOJISTIOIIIMMHA
XapaKTepru30BaTh MPOLIECCHI, MPOUCXOAIME HAa  3BE3JaX,
B 3BE3IHBIX CHUCTEMax, B MEXTaJIAKTUUECKON cpele;
MBHOKEHHE HEOSCHBIX TEJI, SBOIIOIHIO 3Be3] M BeelleHHOI

[1P6 5. Ymenne YYUTBHIBATh  TPAHUIIBI
MIPUMEHEHU S U3YUYEHHBIX (DM3UUCCKUX MOJICIICH:
MaTepuaibHas TOYKA, MHEPLUAJIbHAS CUCTEMA OTCYETa,
MICAJIbHBIN ra3; MOJEIHN CTPOCHUS Ta30B, KUJIKOCTEU U
TBEPIBIX TEJ, TOUCUHBIM JJIEKTPUUYECKUUN 3aps, sepHast
MOJIENb aTOMa, HYKIOHHAsl MOJEJb ATOMHOTO S/Ipa MpH

permeHnn GU3MYSCKUX 3a7ad;




1. 2. CTPYKTYPA U COJIEP’KAHUE YYEBHOM JUCHUILIVHBI

2.1. O0beM y4eOHOM JUCHUIINHBI U BUJABI Y4eOHOU padoThl

Bun yueOHoii padoThi Oobem B
yacax

O0bem o0pa3oBaTe/IbHOI MPOrpaMMbl JMCHUILIMHBI 144

OcHoBHOe coiep:KaHue 95

B T.4.

TEOpEeTHYECKOe O0yUeHUE 51

nabopaTOpHBIC 3aHATHUS 26

[pakruueckue paboThI 16

CamocTosTenbpHas padoTta 19

IIpome:kyTouHasi aTTecramus (3K3aMeH) 30




2.2. TemaTnuyeckuii IJIaH U coaep:kanue ydeonoi nucuuninabl (YII)
2.2. TeMmaTH4eCcKMii IUIaH U coiep:kaHue yueOHoil qucuuniuasl OY /1. 11 ®U3UKA

HaumeHoBaHue Copepxanue yueOHOro MaTepHaJjia, JJadopaTopHble U MPpaKTHYeCcKHe padoThl, Oobem Dopmupyemblie
pa3nesioB U TeM HHIMBUAYAJIbHBIN NMPOEKT (eciu npedycmompensvl) 4acoB ooume u
npo¢ eccuoHaJIbHbIE
KOMIIETEe HIIUH
1 2
3 4
Paznen 1. ®u3nka ¥ MeTOAbI HAYYHOT'0 MO3HAHMA
Copep:xanue yueOHOro MmaTepuaJia: 2/0
®dusrnka - Hayka o mnpuponae. HayuHble MeTOIbl TO3HAaHWA OKpyXaromero mupa. Ponb
Tema 1.1 Beeaenue SKCIIEPUMEHTA U TEOPUHU
B IIpoliecce MO3HAHMUS HPUPOAbl. DKCHEepUMEHT B ¢usuke. MonenupoBaHue ¢GU3NUECKUX .
N OK 03, OK 05; JI.1.-
SIBIICHUM ¥ TIPOIECCOB. JL.6.; M.1.-M.6.;
Hayunsbie runotes3sl. @u3nveckue 3aKOHbI U TEOPUU. ['paHUIIBI TPUMEHUMOCTH (PU3UIECKUX 2 H.l.f.; JP2, HPZL
SAKOHOE. ) ) JIP23, JIP30
[punuun coorBercTBus. Ponb u mMecto ¢u3nku B (HOPMHUPOBAHUU COBPEMEHHOW HAy4HOM ’
KapTUHBI MUPA, B
MPAKTUYECKOM NIeATEIbHOCTH JIFOACH.
Pa3znen 1. Mexanunka 11/3
Coaep:xkanue y4eOHOro MaTepHaJia:
Tema 2.1. Mexanuueckoe ABHkeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKeHUs. CucTemMa oTcueTa.
Kunemartuka Tpaekropus.
[lepemerienne, ckopocTh (CpeHsst CKOPOCTb, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE OK 01-OK 07 J1 -
MaTepuaabHON TOYKH, UX 1.6.- M.l.-l\;[.6:' '
MPOEKIIMU HA OCH CUCTEMbI KOOpAUHAT. CI0KEHUE EPEMEILICHU N U CITIOKEHUE CKOPOCTEH. 2 1 1’ . 1IP2 HPZL
PaBHOMEpHOE HPaBHOYCKOPEHHOE MPSAMOIMHEHHOe ABMKeHue. I'paduku 3aBUCUMOCTH ' J'-IP53, H1’33 0 ’

KOOpJIMHAT, CKOPOCTH, YCKOPEHUSLITYTH U EpEMELICHUS MaTepHaAIbHON TOUKA OT BPEMEHHU.
CBoboaHoe nazenue. YckopeHue cBoboaHoro naaenus. KpuonuneiHoe ABUKEHUE.
JIBM>KE€HME MaTepHaJIbHON TOUYKU 110 OKPY)KHOCTH C TOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.




VYroBasi CKOpOCTh,  JIMHEMHAas ckopocTh. [lepuon M 4acToTa OOpaIeHusl.
LenTpocTpeMuTenbHOe YCKOPEHHE

IIpakTn4ecKkue 3aHATHUSA

IIpakTn4yeckue padora

1.13mepenrie MrHOBEHHOM cKopocTH. MccnenoBanue COOTHOILCHUS MEXKTY MYTSIMH,
MIPONICHHBIMHU TEJIOM 32

IIOCJIEIOBATENbHBIE PABHBIC MPOMEKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM IBHKEHHU C
Ha4YaJIbHOU

CKOPOCTBIO, paBHOW HYIIO. V3ydeHne BUKEHUS IIApUKa B BSA3KOW KUJAKOCTH. M3yueHne
JIBU>KEHUS TeJa, OPOIIEHHOTO TOPU30HTAIIBHO.

2. Texuuueckre yCTpOHCTBA M MPAKTUUECKOE TPUMEHEHUE: CITUI0OMETP, IBUKEHUE CHAPSIOB,
LIETTHbIE NepEMEHHBIE MIepeiauu. TeEXHUYECKUE YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE:
MOJIUIMITHUKA, TBUKCHUE

CamocTosiTesibHasi padoTa: yueOHUK,3a1a4H.

Conep:kaHue y4eOHOT0 MaTe puaJia

Tema 2.2
JInnamuka

[Ipuauun otHocutensHocTH [anunes. llepseiii 3akoH HeroroHa. MHepHuaibHBIE CUCTEMBI
orcuera. Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akon HeroTona s
MaTepuaIbHON TOUKHM B nHepHuanbHoi cucteme orcdera (MCO). Tpetuit 3akoH HproToHa 11t
MaTepualbHbIX TOUYEK. 3aKOH BceMUpHOro Tsarorenus. Cuna tspkectu. [lepBas xocMmuueckas
ckopocTh. Cuna ynpyroctu. 3akoH ['yka. Bec Temna. Tpenue. Buapl TpeHUs (ITOKOsI, CKOJIBKEHHS,
kaueHus). Cuna tpenus. Cyxoe Tpenue. Cusia TpEeHUS CKOJIBKEHHUS M CHJIa TPEHHS IOKOS.
Kosdpdumuent tpenus. Cuiia CONPOTHBICHUS MPU JBWKEHUH Tela B IKUIAKOCTH WIIH
rase.

[locTtynatensHoe W BpalATENbHOE ABMIXKEHHWE a0COTIOTHO TBEPAOro Tena. MOMEHT CHITBI
OTHOCHUTEJIbHO OcH BpaieHus. [Inedo cumsl. YcnoBus paBHoBecus tBepaoro Teina B MCO

HpaKTI/ILIeCKI/Ie 3aHATHA

OK 01-OK 07; JI.1.-
J.6.; M.1.-M.6.;
IT.1.1.; JIP2, JIP4,
JIP23, JIP30

3. Ipakrtuyeckue paboThl: V3ydeHue ABUXKEHUS OpycKa IO HAKIOHHOW IUIOCKOCTH TIOJ
JEMCTBUEM HECKOIBKAX CHJI. TeXHHMYECKHEe YCTPOHMCTBA M MPAKTUYECKOS MPHUMEHCHHE:
MOJIIMITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB
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CamocTosiTeibHAsi paboTa: ydeOHMK,3aa9H.

1
Copep:xanue yueOHOro MaTepuaJa
Tema 2.3 Mexanuyeckas pabota u MoumHocTh. Kunernueckas sHeprus. [lorenunanbHas s3Heprus. 3akoH
3aKoHbI cOXpaHeHUSs COXpaHEHU sl MEXaHU4eCKoM sHepruu. PaboTta cuiibl TshkecTH U cuibl ynpyroctd. [Ipumenenue
3aKOHOB COXpaHEeHMs. VIcronp30BaHME 3aKOHOB MEXaHUKU JUIs OOBSCHEHUS JBUKCHHS
HEOECHBIX TeJN M JUIsl Pa3BUTHS KOCMHUYECKUX HCCIECOBAHMUM, TPAaHHUIBI NPUMEHUMOCTHU
KJIaCCMYECKOW MeXaHWKH. VMmynbc maTepualibHOW TOYKH (TeNa), CUCTEMbl MaTepHAIBHBIX
TOoueK. MIMIysbC CUIIbI M M3MEHEHUE UMITYIIbCA Tella. 3AKOH COXpaHEHUs uMITyibca. PeakruBHoe 2 OK 01-OK 07; JI.1.-
nsuxenne. Pabora cuibl. MoumocTs cuibl. KuHetndeckass SHEprusi MaTepHaIbHOW TOYKH. J1.6.; M.1.-M.6.;
Teopema 00 n3meHeHuu kuHerndeckoil snepruu. lloTeniuansuas sneprus. [lorenunansHas IL1.1.; JIP2, JIP4,
9HEprust ymnpyro aeGopMUpOBaHHON mnpyxuHbl. IloTeHIManbHas »Heprus Tena BOIU3U JIP23, JIP30
nmoBepxHocTH 3emiu. lloTeHUManpbHBIE W HEMOTCHIMANbHbIE CUIbl. CBs3p  pabOTHI
HEMOTEHIIUATBHBIX CUJI C U3MEHEHHEM MEXaHWUYECKOW SHEepruu
CUCTEMBI TeJl. YIIPYIH€ U HEYIIPYIU€ CTOJIKHOBEHUS
[IpakTrueckue 3aHATUA OK 01-OK 07; JI.1.-
5 JL.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
IIpakTnyeckas padora
4. V3ydeHnue CBsI3U CKOPOCTEH Tl MpH Heynpyrom yaape. MccnenoBanue cBsi3u pabOTHI CHUITBI
C U3BMEHEHUEM MEXaHWUYECKOW DHEPIUH Telna.
5. Texuuyeckue ycTpoMCTBA U MPAKTHYECKOE PUMEHEHHE: BOJOMET, KOIED, PYKUHHBIN
MHUCTOJET, ABUKEHNE UCKYCCTBEHHBIX CITYTHHKOB M PaKeT.
CamocTosiTesibHasi padoTa:
y4eOHHK,3aJauH. 1
Paznen 3.MoJiekyasipHasi pu3nKa 1 TepMOJIMHAMHUKA 11/3

39




Tema 3.1

OcHOBBI
MOJIEKYJIIPHO-
KMHEeTHYeCKOi Teopuu
ra3oB

Conepxxanue MaTepuaJia

OCHOBHBIEC TOJIOKEHUSI MOJIEKYISPHO-KMHETUUECKON TEOpUU M HMX ONBITHOE OOOCHOBAaHHE.
bpoynoBckoe nBuxenue. uddysus. Xapakrep HBUKEHUS W B3aUMOACHCTBUS YACTHI]
BelecTBa. Mojienu CTpOeHUs Ta30B, KHUAKOCTEH M TBEPIBIX Tel U OOBSICHEHHE CBOICTB
BEILIECTBA HAa OCHOBE 3THUX Mojeneid. Macca u pasmepbl mMonekyd. KoinumdecTBo BeriecTBa.
[locrosnnass ABoraapo. TemnoBoe paBHOBecue. Temmeparypa u ee wu3Mepenue. lllkama
temneparyp Llenscusa. Mognens upaeansHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYISIPHO-
KAHETHYECKOH TEOpPHH HJIEAbHOTO Ta3a. AOCONIOTHAs TeMIepaTypa Kak Mepa cpenHei
KAHETUYECKOW PHEPIruy TEIIOBOrO JABM)KEHUs yacTull rasza. lllkana temneparyp KenbBuna.
I'a3oBble 3akoHbl. YpaBHeHue Menneneesa- Knanelipona. 3akoH [lanproHa. M3ompouecchl B
HJICaJIbHOM Ta3€ € MOCTOSHHBIM KOJIMYECTBOM BEILECTBA.

I'paduueckoe mpeacraBieHre U30MPOIIECCOB: H30TEPMa, U30X0pa, n300apa

[IpakTrnueckue 3aHATHS

IIpakTnyeckas padora

6./3MepeHne Macchl BO3yXa KIacCHOM koMmHaTte. MccnenoBaHue 3aBUCUMOCTH MEXKTY
rapamMeTpamMH COCTOSHUS pa3peKEHHOT0 ra3a. TexHuyeckue yCTpoicTBa U MpakTUYeCKoe
MIpUMEHEHUE: TEPMOMETP, OapoMeTp

OK 01-OK 07; JI.1.-
JL.6.; M.1.-M.6.;
IT.1.1.; JIP2, JIP4,
JIP23, JIP30

JlaGopaTopHbie padoThI:
1. Uzyyenune wuzobapHOro mpoiecca (ombiTHas mpoBepka 3akoHa [eii-Jlroccaka, boins -
Mapuorra)

CamocTosiTesibHasi padoTa: yueOHUK,3a1a4H.

Tema 3.2
OCHOBBI
TePMOANHAMHKHI

Buyrpennss sHeprus. Pabora u tennonepenadya. KonmmdecTBo TenaoTh. YpaBHEHHE
TeruioBoro 6ananca. [lepBoe Hauano TepMoiMHaMUKN. AnrabaTHbIi mporecc. Bropoe Hauvano
tepmonrHamuku. Termnossie neurarenu. KIIJ[ rermoBoro neuraremns. OxpaHa mpupoIb.
Tepmoauunamuyeckas cucrema. BHyTpeHHsIs1 SHEpIrus TepMOANHAMUYECKON CUCTEMBI U
crnocoOsbl ee n3MeHeHus. KonnuecTBo TemioTsl 1 paboTa. BHYTpeHHsIs SHEPTHS OAHOATOMHOTO
WJIeaJIbHOTO ra3a. Bujpl Temionepenadn: TEIONPOBOAHOCT, KOHBEKIIUS, U3ITydeHHE.
VYrnenbHas TemI0eMKOCTh BeecTBa. KonnyecTBo TemioTsl nmpu temiomnepenaye. [lonsrue o6
anmabatHoM mpouecce. [lepBbril 3akoH TepMonuHaMuKH. [ [ppMeHeHrne mepBoro 3akoHa
TEPMOJIMHAMUKH K n3omporieccam. [ padudeckas nHTEpHpeTaus padoThl ra3a. Bropoit 3akoH

OK 01-OK 07; JI.1.-
JL.6.; M.1.-M.6.;
IT.1.1.; JIP2, JIP4,
JIP23, JIP30
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TepMoAuHaMUKU. HeoOpaTuMocTh MpoleccoB B MpHUpoje. TerjoBble MallMHBI.
[Mpuanune!l nefcTBUs TEIIOBBIX MamH. [IpeoOpazoBaHusl SHEPTUU B TEILIOBHIX MAIMHAX.
Koa(dumnment monesnoro neicTBus

tertoBoi MmammmHbl. [ukn KapHo n ero ko3guueHT mosie3Horo 11 eiCTBHS. DKOJOTUUECKUE
poOIEeMBI TETUIOIHEPTETUKH. TeXHUYECKHEe YCTPOHCTBA U MPAKTHIECKOE TPUMEHEHUE:
JIBUTATEIh BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAMJIBHUK, KOHIUITMOHED

JlaGopartopHas paboTa
2. 3MepeHune ynenbHON TeI0EMKOCTH

CamocTosiTe1bHasi paboTa ydeOHIK,3a/1a4H.

Tema 3.3

ArperaTtHbie
COCTOSIHUSI BeIeCTBA H
(¢ azoBbIE MEepexoabl

Coaep:kanue yueOHOro MaTe puaja

[Tapoob6pa3zoBanue u koHAeHcanus. Mcnapenue u kurneHue. AOCONIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTb BO31yXa. HacelleHHBIN nap. YaenbHas TemnoTa napoodpa3oBaHus. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUs OT JaBieHus. TBepmoe Tenmo. Kpucrammmyeckue m amopgHbie Tena.
AnHuzoTponusi cBONCTB KpucTauioB. JKuakue kpuctamibl. CoBpeMEHHBIE MaTepHualbl.
[InaBneHne M KpucTalM3auus. YZeiapHas TEIJIOTa IJIABJICHUS.

CybOnumanus. YpaBHEHHE TEMIOBOTo OanaHca

JlaGopaTopHbie padoThI:
2. OnpeneneHre BJIaXXHOCTH BO3/1yXa.

IIpakTHyeckas padora

7.1lpaktuueckas paborta: TexHuueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHUE: TUTPOMETP
U TICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJYyYE€HUsI COBPEMEHHBIX MaTEpUAJIOB, B TOM YHCIIE
HaHOMATCpUuajlioB, U HAHOTCXHOJIOTUH

CamocTosiTesibHasi padoTa: yueOHUK,3a1a4H.

OK 01-OK 07; JI.1.-
JL.6.; M.1.-M.6.;
IT.1.1.; JIP2, JIP4,
JIP23, JIP30

Paznen 4. JjeKTpogUHAMHUKA

27/3

Tema 4.1
DJIeKTpOCTaTHKa

Coaep:xkanue yueOHOro MaTe puaja

aJICKTpI/BaI_[I/IH TCII. 3JICKTpI/I‘leCKHI>'I 3apsn. I[Ba BH A 3JICKTPUYCCKUX 3apAa0B. HpOBO,Z[HI/IKI/I,

10
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JUAJIEKTPUKM W TOJYNPOBOJHHUKU. 3aKOH  COXPAaHEHHUs  AJEKTPUYECKOro  3apsja.
BzaumonetictBue 3apsioB. 3akoH Kynona. ToueuHblil snekTprudeckuil 3aps. DIJIEKTPUUECKOE
nosie. HanpsoxkeHHOCTH 31eKTpudeckoro nodjs. [IpuHuun cynepno3unm 3IeKTpUIEeCKUX MOJIEH.
JInHuM HaANpPsDKEHHOCTH JJIEKTpUYECKoro mous. Pabora cuil 3JIEKTpOCTaTUYECKOTO TOJIA.
[Torenuuman. PazHocte moreHunanoB. [IpOBOOHUKM W JUBJIEKTPUKU B BJIEKTPOCTATUYECKOM
none. Jlusnekrpuueckas MPOHULIAEMOCTb. DIeKTpoeMKocTh. KoHeHcaTop. DIeKTpoeMKOCTh
TJIOCKOTO KOHJAEHCATOpa. DHEPIus 3apsuKEHHOTO KOHIEHCaTopa.

[IpakTnueckue 3aHATHS

[Ipaktuueckas pabora

8.M3mepeHne HIEKTPOEMKOCTH KOHJEHcaTopa. TeXHUYEeCKhe YCTpPOMCTBA M MPAKTUYECKOE
IIPUMEHEHHE: DJIEKTPOCKON, 3JEKTPOMETP, DJIEKTPOCTaTHYeCKas 3alMTa, 3a3eMIICHHE
3JIEKTPONpuOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIN anmapar, CTpyWHbIA IPUHTEP

JlabopaTopHbie padoThI:
3. OnpeneneHue MEKTPOEMKOCTH KOHIEHCATOpa

OK 01-OK 07; JI.1.-
JI.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

CamocTosiTeibHasi paboTa: ydeOHUK, H300pa3uTh rpaIecKn KapTHHBI DJIEKTPUUECKUX
noiueu Pa3JINYHBIX CUCTEM 3aps/10B

Tema 4.2

3aKOHBI MOCTOSIHHOTO
TOKA. JJIe KTpU4eCKUil
TOK B Pa3JIM4HbIX
cpeaax

Copepxanue y4yeOHOro MaTepuasa:

DJIEKTPUUYECKUN TOK. YCIIOBUS CYILIECTBOBAHMUS 3JIEKTpUUECKOro Toka. Mcrtounnku Toka. Cuia
toka. [locTtosHubIl TOK. Hampsbkenwe. 3akoH Oma uisi ydacTka IENH. DJEKTPUUECKOE
CONPOTHUBJIEHUE. YJEIBHOE CONPOTHUBIIEHHE BewecTBa. IlocnenoBarenbHoe, mapauieabHOE,
CMEIIAaHHOE COSMHEHUE MPOBOIHUKOB. PaboTa snekrpuyeckoro Toka. 3akoH Jxoyms-Jlenia.
MONIHOCTh 3MEKTPUUECKOTO TOKA. DJEKTPOABUIKYIL@AS CUJIa U BHYTPEHHEE COIMPOTUBIICHUE
WCTOYHMKA TOoKa. 3akoH Owma s MOJIHOW (3aMKHYTOM) asJiekTpuyeckoi uenu. Koporkoe
3aMbIKaHHE. DJIEKTPOHHAS TTPOBOANMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh COMPOTHBIICHHUS
METaJIOB OT Temrieparypbl. CBEpXIpOBOAUMOCTb. DIEKTPUUYECKHI TOK B BakyyMe. CBOWCTBa
9JEKTPpOHHBIX MydkoB. [lomympoBomuuku. CoOOCTBEHHas W TPUMECHash MPOBOJAUMOCTD
noxynpoBoAHUKOB. CBolicTBa p-N- mepexoaa. [lomynpoBoHUKOBEIE TPHUOOPHI. DIIEKTPUUECKI I
TOK B pacTBOpax M pacillaBaX »BJIEKTPOJIUTOB. OJIEKTPOJUTHUYECKAs  JUCCOLMALIMSL.
DJIeKTpoNiu3. DJEKTpUYecKkuii TOK B ra3aXx. CaMOCTOSTENbHBIH M HECaMOCTOSTEIbHBIN
paspsa. Monnus. [nazma”

13

OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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[IpakTrueckue 3aHATHS

9.Ilpakruueckas pabota: TexHnueckue ycTpoHCTBA M MPAKTUYECKOE TPUMEHEHHUE: aMIIepMETp,
BOJIBTMETP, peocrar, HCTOYHUKHI TOKa, JIEKTpPOHArpeBaTe/IbHbIE proOOpHI,

3IEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONTPOTUBIICHHU S, BAKYYMHBIN U0, TEPMHCTOPBI !
1 (OTOPE3UCTOPHI, TTOIYITPOBOJTHUKOBBIN TNOJI, TAIbBAaHUKA
CamocTrosiTesibHAsi paboTa: yudcOHUK, 3a/1a9U 5
JlaGopaTopHbie padoThI: 1
4. zyyeHne CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.
| cemectp:
MaKCHMAaJIbHasl HATPY3Ka: 60
O0s3aTenbHasi HArpy3Ka: 51
JleKuuu: 37
JIabopaTopHbIe 3aHATHA: 6
IIpakTHyeckue padoThI 8
CamocrosiTesbHast paboTa 9
IIpome:kyTOUHAsl aTTEeCTALUSA: 15
10/2
Tema 4.3 [TocTostHHBIE MarHUTHI. B3anMoAeiicTBME MOCTOSSHHBIX MarHUTOB. MaruuTHoe nose. Bekrop
MarnuTHoe 1oJie MAarHUTHOM WHAYKUMHU. lIpuHLOMI Cynepno3uiuu MarHUTHBIX MoJied. JIMHUM MarHuTHOM
DJIeKTpOMarHuTHas uHAyKud. KapTiHa TMHWM MarHUTHOW WHAYKIIUHU TIOJIS MMOCTOSTHHBIX MarHUTOB. MarHuTHOE
WHIYKLIUS oJie MPOBOJAHUKA ¢ TOkOM. KapTuHa TMHUN WHIYKIIMA MarHUTHOTO TOJIsl IJIMHHOTO MPSMOTO OK 01-OK 07; JI.1.-
MPOBOJHUKA U 3aMKHYTOTO KOJIBI[EBOTO IMPOBOJHMKA, KATYIIKA C TOKOM. OmbIT Dpcrena. 4 J1.6.; M.1.-M.6.;
BzaumogelictBue npoBOAHUKOB ¢ TOKOM. Cuna AMriiepa, ee MOAYJb M HampaBiienue. Cuiia IL1.1.; JIP2, JIP4,
JlopeHna, ee MOaynb M HampaBiieHHE. J[BUI)KEHHE 3apsHKEHHOW 4YacTUIbl B OJHOPOJIHOM JIP23, JIP30

MarHUTHOM Tonie. PabGora cunsl JlopeHnna. SIBieHue 3JeKTpOMarHUTHOW WHIyKOuH. [loTox
BEKTOpa MAarHUTHON MHIYKIMH. DJIEKTPOABUIKYINAS CUJIa MHIYKIHHU. 3aKOH 3JICKTPOMArHUTHOM
nanykuun ®dapanes. BuxpeBoe 31€KTpHUYECcKOe IMOJ€E. DJIEKTPOABUIKYIIAS CUJla UHIAYKIMHU B
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MPOBOJAHUKE, IBUKYILIEMCS TOCTYNATEIbHO B OAHOPOJIHOM  MarHUTHOM  moJie.  [IpaBuiio
Jlenna. HMuaayktuBHOCTB.  fIBIIEeHME  CaMOMHIYKLHH.

DJIEKTPOIBUKYIASL CUJIA CAMOMHIYKIIUM. DHEPTrus MarHUTHOTO IOJI KATYIIKH C TOKOM.
DJEKTPOMarHuTHOE I0JIE

10.IIpaktuyeckast pabora: TexHUYeckue YCTPOHCTBA M IPAKTUYECKOE IPUMEHEHUE:
MOCTOSIHHBIE MAarHUTHI, JJIEKTPOMAarHUTHI, JJIEKTPOJBHUTATENb, YCKOPUTEIH 3SJIEMEHTAPHBIX
YaCTHUI, MHAYKIMOHHAs [1€Yb

JlaGopaTopHbIe 3aHITHS

JlaboparopHas padora 12. MccnenoBanue 1eiCTBUS MOCTOSIHHOTO MAarHUTA HA PAMKY C
TOKOM.

JlaGopaTtopHast pabota 13. M3ydeHue sBICHUS JIEKTPOMArHUTHOW WHTYKITHSI

CamocrosiTesibHAsA padoTa: ydeOHUK, 331241

Paznen 5. Kosie0anus  BOJIHBI

12/4

Tema 5.1
MexanuyecKkue u
3JIEKTPOMATHUTHbIE
K0JIe 0aHusA

KonebarenbHas cucrema. CBOOOAHBIE MeEXaHUYEeCKUE KoslebaHus. ['apmMoHnueckue
konebanus. [lepron, yacrora, aMriauTyaa u ¢asa koneOanuit. [IpyKMHHBIN MasTHHK.
MaremaTuueckuii MassTHUK. Y paBHEHHE rapMOHUYECKUX KosieOanuii. [IpeBpamenne sneprum
pHu rapMOHMYecKuX Kosiebanusx. KonebarenbHblit KOHTYp. CBOOOIHBIE 2JIEKTPOMarHUTHbIE
KoJieOaHUsI B MI€ATBHOM KOJIEOATETbHOM KOHTYpE. AHAJIOTUS MEKAY MEXaHHUYECKUMU U
3JIEKTPOMAarHUTHBIMH KosiebanusiMu. @opmyna TomcoHa. 3akoH cOXpaHEHUs SHEPTUU B
uJeaJbHOM KosiebaTenbHOM KoHType. IIpencraBienue o 3aTyxalonmx KojaeOaHHsIX.
BeinyxienHble Mexanuueckue kosnebanus. Pesonanc. BelHyKI€HHBIE 371€KTPOMAarHUTHBIE
koneOanus. [lepemennblil Tok. CHHYCOMAAIBHBIN TEpEMEHHBIN TOK. MOITHOCTh EPEMEHHOTO
TOKa. AMILTUTYIHOE M ACHCTBYIOIIEEe 3HAUYSHHUE CHIIBI TOKA M HampsbkeHus. Tpanchopmarop.
[TpousBoacTBO, MEepenaya U MOTPeOICHUE IEKTPUICCKON IHEPTUH. DKOJOTHUECKIE PUCKH
P IPOU3BOJCTBE AIEKTpUUECKO sHepruu. KynbTypa ncrnonap30BaHus 3J1€KTPOIHEPIUN B
MOBCETHEBHOM KU3HU

IIpakTnyeckas padora
11. Ilpaktnueckas pabota: TexHMUecKue yCTpONCTBA U IPAKTUUECKOE ITPUMEHEHUE!
AJIEKTPUYECKU I 3BOHOK, TEHEpaTop NEePEMEHHOI0 TOKa, IMHUHU dJIeKTponepeaay

JlabopaTtopnas padora
JlaboparopHas pabdota 7. MccnenoBanue 3aBUCMMOCTH MEpUOa MaJIbIX KoJieOaHUM rpy3a Ha
HUTHU OT JUIMHBI HUTU U MAccChl Ipy3a.

OK 01-OK 07; JI.1.-
JI.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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JlaboparopHasi padota 8. HcciemoBanue MEPEMEHHOTO TOKAa B IIETH U3 MOCIEAOBATEIHLHO
COCIMHCHHBIX KOHJICHCATOpa, KATYIIKA M Pe3nucTopa

CamocTosiTesibHasi paboTa: yueOHUK, 3a7aun

Tema 5.2
MexaHuuyeckue "
3JIeKTPOMATHUTHbIE
BOJIHBI

Mexanndeckue BOJIHBI, ycloBUsl pacnpocTtpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHus U
JuuHa BosHBL. [lomepeuHble W TpoposibHblE BOJHBL.  MHTepdepeHuus u audpaxuus
MEXaHUUYECKUX BOJH. 3BYK. CKOpOCTh 3ByKa. I’ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
DJNIeKTpOMarHUTHHIE BOJHBI. YCIOBUS W3IYy4EHHUS DIJIEKTPOMAarHUTHBIX BOJH. B3anmHuas
opueHTanus Bekropos E, B, v B anekrpomarHuTHON BoaHe. CBONCTBA 3JEKTPOMAarHUTHBIX
BOJIH: OTpakeHHUe, MpeloMIeHUe, mnonspuzauus, audpaxuus, uHTepdepeHuns. CKopocTh
3JIeKTPOMarHUTHBIX BOJIH. [1lkana anekrpoMarHuTHBIX BOJIH. [IpyMeHeHue 37eKTpOMarHuTHhIX
BOJIH B

TEXHHUKE U ObITY. [[pHHIIUIIBI pairoCBsI3u U TelaeBUACHU. Pannonokanus. D1eKTpOMarHuTHOE
3arpsI3HEHNE OKPY)KAIOWEH CpeJbl

IIpakTHyeckasi pabora

12. Texuuueckue ycTpolCcTBA U MPAKTUUECKOE TPUMEHEHHE: My3bIKaJIbHbIE HHCTPYMEHTHI,
YIBTPa3ByKOBasi JUArHOCTHKA B TEXHUKE Y MEJULIMHE, pajap, paIuonpUEMHUK, TEIEBU30D,
anTeHHa, renedoH, CBU-neun

CamocTosiTesibHasi paboTa: yueOHHK, U300pa3uTh MOAPOOHYIO CXEMY PaJAMOCBS3H HIIH
M3rOTOBUTH MOJIENIb MPOCTEUILIETO paIuONpUEMHUKA.

OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

Paznea 5. OnTuka

13/2

Tema 5.1
Onruka

I'eomerpuueckas ontuka. [IpsmonnHeliHOe pacipocTpaHEHUE CBETAa B OAHOPOIHOM cpefie.
JIyu cBera. ToueuHblil HCTOYHHK cBeTa. OTpakeHUE CBETA. 3aKOHBI OTPAXKEHHUS CBETA.
IocTpoenue nzobpakeHu# B miockoM 3epkaie. [Ipenomienne cBera. 3aKOHbI PEIOMICHUS
cBeTa. AOCONIOTHBIN Moka3zarenb npenomiieHus. [lo1Hoe BHyTpeHHee OTpaxeHue.
[IpenenbHBIN yroJl MOJTHOTO BHYTPEHHETo oTpaxeHus. Jucnepcus ceera. CI0KHBIN COCTaB
6enoro ceeta. L[Ber. Cobupatonme u paccenBaronme JuH3b1. Torkas muH3a. DokycHOE
pacCcTosIHUE W ONITHYECKas CHJjla TOHKOU JIMH3BI. [locTpoenune n3o0pakeHnii B COOMparonmx u
pacceuBaronpx JMH3ax. PopMysia TOHKOW JIMH3bI. YBEJIUYEHHUE, 1aBaeMoe JuH30M. [Ipenenst
MIPUMEHUMOCTH TeOMeTpUYecKoil ontuku. BoHoBas ontuka. MHTepdepeHnns cBera.
KorepenTHblie HCTOYHUKU. Y C0BUS HAOMIOAEHUSI MAKCHMYMOB U MUHUMYMOB B

OK 01-OK 05; JI.1.-
J.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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HHTEePGEPEHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX UCTOUHUKOB. J(udpaxuus
cBera. Jludpakimonnas pemeTka. YcioBrue HAOMIOACHUS TNIaBHBIX MAKCUMYMOB TIPH MAaJICHUU
MOHOXPOMATHYECKOTO CBeTa Ha nMu(pakiimoHHyo pemeTky. [lonspusamms ceera

IIpakTnyeckue padoThI:
13.HabnroneHue Tucrepcuu CBeTa.

14. Texauyeckue ycTpOMCTBA U MPAKTUYECKOE MMPUMEHEHHE: OUKH, JIyna, (poToammapar, 2

MPOEKIIMOHHBIH armapar, MUKPOCKOIL, TEJIECKOI, BOJIOKOHHAsI ONTHKA, 11 (DpaKIMOHHas

peleTka, noJIIpou /i, TEIECKOI

JlaGoparopHas pabota 9. OnpeneneHue nokaaresst IpeIOMIECHHUs CTEKIA.

JlaboparopHas padora 10. MccienoBanue CBOMCTB H300payKEHU N B TMH3AX.

JlabopaTtopHast pabota 11. HaGnronenue nucnepcun cBeta 9

JlaboparopHas pabota 12. Onpenenenue AMTUHBI CBETOBON BOIHBI C TOMOIIBIO AU (PAKIITOHHOM

pELLEeTKY.

JlabGopaTopHast pabota 13. HabGmroaeHre CIIonHoro U JHHEHYaTOro CIIEKTPOB.

CamocTrosiTe/ibHAsi pa00ThI: YIeOHUK, 33aUU
Pa3nen 6. OcHOBBI crie IMAJIbHOI T€OPUU OTHOCHTEIBLHOCTH
Tema 6.3 I'paHnnbl NPUMEHMMOCTH KJIACCHYECKOM MexaHMKu. llocTymarsl crenuanbHON Teopuu
OcCHOBBI CIEIHAJILHOM | OTHOCUTEIBHOCTH: HWHBApPUAHTHOCTb MOJIY/IS CKOPOCTH CB€Ta B BaKyyMme, IMIPUHLUII OK 01-OK 05; JI.1.-
Teopum OTHOCHUTENIbHOCTU DifHIITeliHa. OTHOCUTENbHOCTh OJJTHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHH U 2 JL.6.; M.1.-M.6.;
OTHOCHUTEJBLHOCTH COKpaIeHUE UTMHBI. DHEPTUS U UMITYJIBC PEISATUBUCTCKON YacTUIlbl. CBsI3b MAcCChl C dDHEPTHEH I1.1.1.; JIP2, JIP4,

Y UMITYJICOM PEJIITUBUCTCKOM 4aCTUIIBI. DHEPIuUs NOKOI. JIP23, JIP30
Pasznen 7. KBanroBas puszuka 712
Tema 7.1 ®otonbl. Dopmya [lnanka cBsi3n JHeprun GOTOHA € €ro YacTOTOH. DHEPIUs U UMITYIILC
DJIeMeHThI tdorona. OtkpeiTue u wucciaeaoBanue ¢orodddexkra. Onbitet A.I. CromeroBa. 3akoHBI OK 01-OK 07; JI.1.-
KBAHTOBOH ONITHKH doroaddexra. YpapHenue Diinireitna it gorordpdexra. "KpacHas rpanuna” dotorddexra. 2 J.6.; M.1.-M.6.;

JaBnenue ceera. OnpiTel [1L.H. JIebeneBa. Xummueckoe «KBaHTOBast ONTHKAY. I1.1.1.; JIP2, JIP4,

JIP23, JIP30

Tema 7.2 Mopgpens atoma Tomcona. OnbIThl Pezepdopna mo paccessHuto -yactunl. [Lranerapruas moneinb 1 OK 01-OK 07; JI.1.-

Crpoenne aToma

aToMa. HOCTYJ'IaTLI Bopa. I/ISJ'Iy‘-IeHI/Ie " TIOTJIOICHUE q)OTOHOB Ipr nepexoJe aromMa ¢ OJJHOIO

JI.6.; M.1.-M.6.;
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YPOBHSI SHEpruu Ha apyroil. Buasl cnekrpoB. CHekTp ypoBHEH SHEPrUHM aToMa BOJOPOJA.
BonHoBble cBoiicTBa uactul. Bonnel ae bpoina. KopnyckynsspHO-BOJIHOBOH IyanusMm.
CnoHTaHHOE U BRIHYXKACHHOE H3nydeHue. Judpakiys 3JeKTpOHOB B KpUCTALIaX. Y CTPONUCTBO
U nOpuHUUN paboTbl nazepa. CHOHTAaHHOE U BBIHYKJIEHHOE H3ITydeHue. TexHuueckue
YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAIbHBIM aHalu3 (CIEKTPOCKOIl), Jasep,
KBAHTOBBINA KOMIBIOTED

JlabopaTopHblie 3aHATHA
JlabopaTtopHas padora 14. Habmronenue TnHEeHYaTOro CriekTpa

I1.1.1.; JIP2, JIP4,
JIP23, JIP30, IIK 1.1,
[IK 2.2

Tema 7.3
ATOMHOE S1pO

DKCIIEpUMEHTHI, JTOKa3bIBAIOIIME CIOXKHOCTb CTpOEHUS sipa. OTKpbITHE PaJUMOAKTUBHOCTH.
Omsitel Pesepdopaa mo onpeaenennio coctaBa painoakTUBHOTO u3ydeHus. CBolcTBa abda-
, OeTa-, raMMa- W3Ny4eHHs. BiusHue paiuoaKTMBHOCTH Ha >KUBBIE OpraHu3Mbl. OTKpBITHE
poToHa U HelTpoHa. HykionHas mojens siapa ['eizenoepra- MBanenko. 3apsn siapa. MaccoBoe
gucio sapa. Mzoromsl. Anbda-pacnajn. DIEKTPOHHBIN W IMO3UTPOHHBIN OeTa-pacman. ['amma-
n3iydeHue. 3aKOH paJ0aKTUBHOIO paciazia. JHEPIUs CBS3U HYKIOHOB B sfpe. S 1epHbI€ CUJIBL.
Hedexr maccel siapa. Snepupie peakiuu. JlemeHue u CuUHTE3 smep. SmepHBI peakTop.
Tepmosinepublii cunTe3. [IpoOneMbl U MEPCHEeKTUBBI SACPHON SHEPreTUKU. DIKOJIOTUUYECKUE
aCMeKThl SIEPHONW AHEPreTHKH. DJeMEHTapHble 4yacTHIbl. OTKpbITHE MO3UTPOHA. MeTobl
HaOMIOIEHUS] U PETUCTpallU DJIEMEHTapHbIX YacTull. DyHJaMeHTallbHbIEe B3aUMOJICHCTB UL
EnuncTBO (hri3nyueckoit KapTHHBI

Mupa

IIpakTH4eckune padoThI:

15.MccrnenoBanue TpEeKoB YacTUIl (110 TOTOBBIM (oTOTpadusm).

16.Texanueckue ycTpOHCTBA M MPAKTHMUECKOE MPUMEHEHHE: (OTOIIEMEHT, (POTOAATUHK,
CoJIHeyHasi Oarapest, CBETOJM O/, CIEKTPOCKOII, JIa3ep, KBAHTOBbII KOMITBIOTED, TO3UMETD,
kamepa Buibcona, sipepHblil peakrop, aroMHast bomOa

CamocrosiTeJibHasi padoTa:. yucOHNUK, 3a1a9H

Il cemectp:

MAaKCHMAJIbHAsl HArpy3Ka:

84

o0s13aTeIbHAN Harpy3ka:

44

Jlexuuu:

16
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JadopaTopHbie padOThI:

20

IIpakTHyeckue padoThI 8
CamocTosiTesibHast paboTa 10
IIpome:xkyTouHasi arrecranus (3K3aMeH) 15

3a roxa:

MakcuMaJbHas Harpyska: | 144
O0s13aTe1bHAsT HATpY3Ka: 95

Jexnun: 53

JladopaTopHbie padoThI: 26
IIpakTH4eckue padoThI: 16
CamocrosiTesibHasi padoTa 19
IIpome:xyTouHas arrecranus (AK3aMeH) 30
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3. YCJOBHUS PEAJTU3ALIAM YUEBHOM JUCTATLUTAHGI

3.1. Tpe6GoBaHusI K MUHUMAJLHOMY MaTEePHAJIBLHO-TEXHHYECKOMY 00ecnedeHuI0

Peammzanms mporpaMMbl THCIMIUITMHBI TPEeOyeT HaIMdus y4eOHOTO KaOmHETa
¢u3ukn.O60pynoBaHue yueOHOro kaOnHeTa (Ha OCHOBAaHUU TprKa3a oT 23 aBrycta 2021
r.Ne 590 «O0 yTBepK/I€HUHU NIEPEUHS CPEACTB 00YyUEHUSI U BOCTIMTAHUA. .. » ):

1.  Hudposas naboparopus 1o GpU3MKe 1151 yUUTENS;

2.  ludposas mabopatopus o pusuke 1 yICHHUKA,

3.  Bechl TexHHUeCKHE ¢ pa3HOBECAMU;

4.  Kowmrurekt 1 1ab0paTopHOTO MPAKTUKYMA IT0 ONTHKE;

5.  KomrmmiekT a1 1ab0paTopHOTo MpakTUKyMa 10 MEXaHUKE;

6.  KowmmiekT a1 1ab0opaTopHOTo MpakTUKyMa Mo MOJIEKYJISIpHOU (hH3HUKe U
TEPMOJIUHAMHUKH;

7.  KowmmekT aiist 1abopaTropHOTO MPaKTUKYMa IO AJIEKTPUUECTBY (C TEHEPaTOpOM);
8.  KommuiekT 11t n3y4deHusi BO300HOBISIEMBIX HCTOYHHKOB SHEPTHH (COTHETHOMH,

BETPOBOI BHEPTUHU, OMO-, MEXaHUYECKOU U TEPMOIJIEKTPUUECKON IHEPTETUKH );
9.  Ammepmerp 1abOpaTOPHBIN;

10. BoapT™meTp 1a00paTOPHEI;

11. Konopumerp c HAOOPOM KaJOPUMETPUUECKUX TET;

12. Tepmomerp 1a00OpPATOPHBIIL;

13.  KoMIUIeKT A1l U3y4eHHsI OCHOB MEXaHUKH, THEBMATUKU U BO30OHOBJISIEMBIX
HMCTOYHUKOB SHEPTUH;

14. bapomerp-aHepoun;

15. DbJoK nuTaHus peryampyeMbli;

16. Be0O-xamepa Ha MOJABUYKHOM ILTATUBE;

17. Buaeokamepa mist pabOThI C ONITHYESCKUMHU MTPUOOPaAMH;

18. I'eneparop 3BYKOBOW;

19. T'urpomerp (Icuxpomerp);

20. I'py3 HaOOpHBIN;

21. J[uHAMOMETp IEMOHCTPAIMOHHBIN;

22. KoMIIIeKT mocyabl AEMOHCTPAIIMOHHON C MPUHAICKHOCTIMU;
23.  MaHoMeTp KUAKOCTHOM JEMOHCTPALMOHHBIN;

24. Metp I1EMOHCTPALMOHHBIN;

25.  MuKpOCKOII 1€MOHCTPALMOHHBIM;

26. Hacoc Bakyymublii KoMOBCKOTO;

27. CTOJHK IOIbEMHBIN;

28. llraTtuB neMOHCTPALMOHHBIN PU3UYECKHUIL;

29.  DIEeKTpOTUIUTKA,;

30. HaGop meMoHCTpaIrmoHHBIN 10 MEXaHUIECKUM SIBIICHUSIM;

31. Habop memMoHCTpaIMOHHBIN IO JUHAMUKE BpaIlaTeIbHOTO
JIBYKCHHUS;

32.  HaGop neMOHCTpaIMOHHBIN IT0 MEXaHUIECKUM KOJICOAHUSIM;
33. Habop nemoHCTpalmoHHBIN BOJHOBBIX SIBJICHUI,



34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
4.
55.

Benepko Apxumena;

MastHuk MakcBeria;

HaGop ten paBHOro 00beMa;

HaOop Ten paBHO# Macchl;

[TpuGop A 1eMOHCTpayK aTMOC(HEPHOTO JABIICHUS;
[Tpr3Ma HaKJIOHSIOIIASACS C OTBECOM;

Ppruar nemoHCTpallMOHHBIM;

Cocynabl coobmIaronmecs;

CrakaH OTJIMBHOM JIEMOHCTPAI[MOHHBIIA;

TpybOxa HeroToHa;

[ap IMTackamns;

Ha0op neMOHCTpalMOHHBIN 110 MOJEKYIAPHOU (PU3MKE U TEIIOBBIM SIBIICHUSIM;
HabGop neMoHCTparoHHBIHN MO ra30BBIM 3aKOHAM;
Ha6op xanmmmisipos;

TpyOxa f1J1s1 AEeMOHCTpaIy KOHBEKIIUU B )KUJIKO CTH;
[{nnmHApBI CBUHIIOBBIE CO CTPYTOM;

[Ilap ¢ koJB1IIOM;

BbI1COKOBOIBTHBIN HCTOYHHUK;

['eneparop Ban-ne-I"paada;

Jo3umerp;

KamepToHbl Ha pE30HAHCHBIX SUKAX;

KomriekT npuOopoB ¥ puHAIICKHOCTEHN A1 JEMOHCTPAIIUN

CBOMCTB QJICKTPOMAroUTHBIX BOJIH,

56.
S7.
58.
59.
60.
61.

Kommnext npu6GopoB 1i1st U3ydeHusi IPUHLIMIIOB paguonpueMa i pajrorepeaadn;
Kowmrnekt mpoBo10B;

Maruut n1yrooOpasHsiif;

MarsuT noJioCoOBOM 1EMOHCTPAIIMOHHBIIH;

Marmna snektpodopHasi;

MasTHUK 3JIEKTPOCTATUYECKUN;

27. Habop no u3y4eHHI0 MarHUTHOTO MOJIst 3eMJIN;

28. HabGop neMoHCTpallMOHHBIN 0 MArHUTHOMY TOJIFO KOJIBIICBBIX TOKOB;
29. HaGop aeMOHCTpallMOHHBIN MO MOJIyNPOBOIHUKAM;

30. HaGop aeMOHCTpallMOHHBIN IO TOCTOSIHHOMY TOKY;

31. HabGop geMOHCTpPaIMOHHBIN MO IEKTPUIECKOMY TOKY B BAKyyM€;
32. HabGop neMOHCTpaIMOHHBIN MO JIEKTPOIUHAMUKE;

33. Habop s 1eMOHCTpalMi MarHUTHBIX TOJICH;

34. HabGop a1t AeMOHCTPALUU PICKTPUIECKUX TOJICH;

35. Tpanchopmarop y4eOHBIH;

36. Ilanouka cTekIsiIHHAS,

37. Ilamouka »00HHTOBA;

38. IIpubop Jlenna;

39. Crpesiku MarHWTHHIE HA IITaTUBAX;

40. CyunraH 2JIeKTpOCTaTUYECKUN;
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41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

[lITaTuBBI N30JIUPYIOIIHE;

DNIeKTpOMarHuT pa30opHBI;

HaGop nemoHCTpanmoHHbBIN 10 TEOMETPUIECKOM ONTHKE;
HaGop nemMoHCTpanmoHHBIN 110 BOJHOBOM ONTHKE,
CHeKTpoCKOT ABYXTPYOHBIIA;

HabGop crekTpambHBIX TPYOOK ¢ HCTOYHUKOM ITUTAHUS;
YcranoBka gy u3ydenus Gortodrddexra;

HabGop nemoHcTpannoHHbIH 10 mocTossHHOM [manka;
KomruiekT HarfsiHeIX MOCcOoOUi JjIsi TOCTOSTHHOTO MCTIOJIb30BAHNUS,
Komrmekt mopTpeToB 11t ohopMIleHUST KaOMHETA;
KoMIIIekT 7eMOHCTpalMOHHBIX Y4eOHbBIX Ta0JIHII.

[lpu Hamuuu HEOOXOAMMOTO O0OPYIOBAHUSA 3aHATHS MO (PU3UKE B HEKOTOPBIX
CJIy4asiX MOTYT IPOBOJUTHCS B UMEIOIIMXCS B 00pa30BaTelbHOM OpTraHnu3ali MaCTEPCKHX
WK 71a00paTopusiX.
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3.2 UndopmanuoHHoe o0ecneyeHue 00ydeHust

Ilepeyenb  HMcCHOJB3yeMbIX  y4eOHBIX HU3AaHuii, VHTepHeT-pecypcoB,
JAOMOJIHUTEJIbHOM JIUTEPATYPbI

OcHoBHas JuTepaTypa:

OcHoBHas JuTEpaTypa:

1.Mskumes I'. SI. ®uzuka: 10-i kmacc: 6a30BbIi U yriyOIEHHBIN YPOBHU: y4eOHUK /
I'. d. Msakumes, b. b. byxosues, H. H. Cotckuii; moa penakmueit H. A. IlapdentbeBoit. —
10-e m31., ctep. — Mocksa : Ilpocsemenue, 2023. — 432 ¢. — ISBN 978-5-09-103619-0.
— Texket: amexktpoHHbIl // Jlawb: 3mexkTpoHHO-OMOIMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/335051.—Pexum noctymna: DbC «Jlanby, 1o mapoJiro

2.Msxumes I'. 5. ®usuka: 11- kacc: 6a30BbIi U yriIyOJEHHBIN YPOBHU: YIEOHUK /
I'. 4. Makuies, b. b. Byxosues, B. M. Hapyrun ; non penakuueir H. A. IlapdentseBoii.
— 11-e m3n., ctep. — Mocksa: [Ipocsemienue, 2023. — 432 ¢. — ISBN 978-5-09-103620-
6. — TekcT: snekTpouHbii // Jlaab : 3mekTpoHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/335054.—Pexum nocrymna: DbC «Jlauby», o mapoio

JlonoJiHUTEIbHASA JIMTEpATYpa:

1.JIorBunenko O. B. ®uzuka + ellpunoxenue: yaueOnuk / O. B. JlorBunenko. —
Mocksa : KnoPyc, 2024. — 437 c. — ISBN 978-5-406-12104-7. — TeKkcT: 37eKTpOHHBII
/' DOnektpoHHO-OMOMMoTeuHas  cuctema  «BOOK.ru»  [caiit] —  URL:
https://book.ru/book/950602. —Pexum goctyna: 3b5C « BOOK.ru», o mapoJio

2.JlorBunenko O. B. ®uzuka. [Ipaktukym: yuedHoe nmocobue / O. B. JlorBuneHko. —
Mocksa : KanoPyc, 2023. — 358 c. — ISBN 978-5-406-11977-8. — TeKkcT: 37eKTpOHHBII
/" DnektpoHHO-OMOmmMoTeuHas  cuctema  «BOOK.ru»  [caiit] —  URL:
https://book.ru/book/950216. —Pexum goctyna: 9bC «BOOK.ru», o mapoJio

3. Cabuposa ®@. M. ®uzuka. InekrpudectBo u maruetusm / @. M. Cabuposa, 3. A.
Jlatunos. — Cankrt-IlerepOypr : Jlanb, 2024. — 112 c. — ISBN 978-5-507-48070-8. —
Texct : osnexktponubit // Jlanb : s3nekTpoHHO-OMOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/362882.—Pexum noctymna: DbC «Jlauby», 10 mapoio

4.Caxabue U. A. Actpornomus. [Ipaktukym / U. A. CaxabueB, ®@. M. CabupoBa. —
Caunkt-IlerepOypr: Jlanp, 2024. — 88 c. — ISBN 978-5-507-48155-2. — TekcT:
ANEeKTpOHHBIM  //  JlaHb:  BJeKTpOoHHO-OMOMMOTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/367406.—Pexum noctymna: DbC «Jlanby», 10 mapoio

5. Tpodumona T. U. Kpatkuii kypc GU3UKH ¢ IpUMEpaMHU PEIICHUS 3a7a4: yaeOHOe
nmocobue / T. Y. TpodumoBa. — Mocksa : KnoPyc, 2023. — 279 ¢. — ISBN 978-5-406-
11193-2. — TekcT: 2neKTpOHHBIN // DneKkTpoHHO-O0ubanoreyHas cuctema «BOOK.ru»
[caiit].— URL.: https://book.ru/book/949829. —Pexum goctyna: 96C «BOOK.ru», mo
ap 0JIr0
Ilepeyens UHTEpHET-PECYPCOB:

1. Bauk 3alaHuN PISAEHI - Pexum
noctyna:http:/Mmww.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;

2. Epunas xoyuekuus 1udpoBbIX 00pa3zoBaTeNbHBIX pecypcoB. - Pexxum nocrtyna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-mkomna. - Pexxum noctymna: http//mwww.km-school.ru/ ;
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4. OTKpbITas busuKa. - Pesxxum JOCTYyTIa:
http//mww.physics.ru/courses/op25part2/design/index. htm;

5. Ilmardopma SAKnacc - Pexum nocrtymna: http://mww. yaklass.ru;

Poccuiickas snekTpoHHas 1mKoja - Pexwm goctyma: http://www.resh.edu.ru/;
duszuka.mn. - Pexxum goctyma: http://www.fizika.ru;

®UIIN (BIIP 11 xmacc) - Pexxum goctyma: http://ww.fipi.ru/;

DIeKTpOHHBIN yueOHHK - Pexxum goctyna: http://www.physbook.ru/.

© 0N
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIVINHBI

KoHTpoJi1b U 0LleHKa PAaCKpPBIBAIOTCS Yepe3 YCBOCHHBIEC 3HAHUS UTIPHOOPETECHHBIE
00yJarouMMKCs YMEHUs, HallpaBJIeHHbIE HAa (GOPMUPOBAHUE OOUIMX U PO (PECCUOH ATLHBIX
koMmrereHIii. KomnereHmuy 10mKHBI ObITH COOTHECEHBI ¢ IPEIMETHBIMU PE3YJIbTaTaMU.
JIJiss KOHTpOJISI U OIICHKH pe3yJbTaTOB OOyUEHHs MperojiaBarelib BhIOMpaeT GopMbI U
METO/Ibl C YYETOM MpodeccuoHamm3auuu 00yyeHus 1Mo NporpaMMe JUCLUILTIHBIL.

Kon u nHaumeHoBaHue
(¢ opmMupyeMbIX KOMIIE Te HIIUI

Pa3znen/Tema

Tun one HOYHBIX
Me ponpusi THii

OK 01. Bei6upats criocoOsl
pelieHus 33124
npoeCCHOHABHOM NeATeNbHOCTH
IMPUMCHUTCIIbHO K pa3In4YHbIM
KOHTEKCTaM

Paznen 1. Temsr 1.1., 1.2, 1.3
Pazmen 2. Temsr 2.1.,2.2., 2.3.
Pasmen 3. Temnr 3.1., 3.2., 3.3,
3.4.,3.5.

Paznen 4. Temsr 4.1., 4.2.
Pazmen 5. Temnr 5.1., 5.2., 5.3.
Pasmen 6. Temnr 6.1., 6.2.

- YCTHBIN OIIpoOC;

- (DpOHTANBHBIN OIPOC;
- OIICHKa KOHTpOJIBHBIX
pabor;
- HaOII0JEHUE 3a XOIO0M

OK 02. Ucnonw3oBathb
COBPEMEHHBIE CPE/ICTBA TIOUCKA,
aHanu3a u

UHTEPIpETallii HHPOPMALIUH 1
HWH(OPMaIMOHHBIC TEXHOJIOTUH
JUTS BBITIOJTHEHHMS 33,14
npodeccuoHanbHON
JEATEIIEHOCTH

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pazmen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

Paznen 4. Temser 4.1., 4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.

I1O C

OK 03. IInanupoBats u
peann30BBIBATH COOCTBEHHOE
npogeccuoHanbHOE U
JUYHOCTHOE Pa3BUTHE,
PEIITPUHIMATEIBCKYIO
JeATEIbHOCTD B
npodeccuoHaNbHOM cdepe,
UCIIOJIb30BATh 3HAHUS 1O
(rHAHCOBOH rPAaMOTHOCTH B
Pa3ITMYHBIX )KU3HEHHBIX
CHUTYaIIHIX

Paznen 1. Temsr 1.1., 1.2, 1.3
Paszmen 2. Temur 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

OK 04. DddexTrBHO

B3aMMO/JICIICTBOBATh U pabOTaTh B
KOJUIEKTUBE U KOMaH/[Ie

Paznen 1. Temsr 1.1., 1.2, 1.3
Pazmen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,35.

Pasnmen 4. Teme1 4.1., 4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temsl 6.1., 6.2.

BBITIOJTHEHUS
nabopaTopHBIX paboT;
- OIICHKAa BBITIOJHEHUS]
nmabopaTopHBIX paboT;

- OIIEHKa

MPaKTUYECKUX padoT
(peneHusIKaYeCTBEHHBIX,
pacyeTHBIX,Mpodeccuona
JIBHO
OPUEHTHPOBAHHBIX
3a/1ay4);

- OllIeHKa
3aJlaHU;

- HaOJIIOJEHUE 3a XOJ0M
BBITTOTHEHUS
WHIUBUTYaTbHBIX
MIPOEKTOB U OLICHKA
BBITIOJTHEHHBIX
MIPOEKTOB;

- OLICHKA

BBITIOJTHEHU S

JOMAIHUX
CaMOCTOSITEITBHBIX

paboT;

- HaOJ0/IeHnEe U OLEHKY
peleHus Keiic-3aaay;

- HaOJ0/IeHuEe U OLEHKY
JIEJI0OBOM UIPBI;

- DK3aMeH.

TCCTOBBIX
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OK 05. OcymecTBasATh YCTHYIO U
MUCHhMEHHYIO KOMMYHHKAITUIO Ha
TOCY/IapCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢ yauerom
0coOeHHOCTEH COLMaIbHOIO U
KYJIbTYPHOTO KOHTEKCTa

Pasmen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temur 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.,
3.4., 3.5.

Paznen 4. Temor 4.1., 4.2.
Pazpen 5. Temur 5.1., 5.2., 5.3.
Pazmen 6. Temnr1 6.1., 6.2.

OK 06. IlposiBiATh rpax/iaHcKo-
HNaTPHOTHYECKYIO MTO3HIIHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
[OBE/ICHUE HAa OCHOBE
TPATUITHOHHBIX
O0I1EUeIOBEUECKUX LIEHHOCTEMH, B
TOM YHCIIE C YIETOM
rapMOHHU3AIUU
MEKHAIIMOHATBHBIX U
MEXPETUTUO3HBIX OTHOLICHHH,
IPUMEHSTH CTaHIapThI
AHTUKOPPYMIIMOHHOTO TOBEICHUS

Pazpen 1. Temsr 1.1., 1.2, 1.3
Pazmen 2. Temsr 2.1., 2.2., 2.3.
Pasmen 3., Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

Paznen 4., Temu1 4.1.,4.2.

OK 07. ConeiicTBOBATH
COXPaHEHUIO OKPYKAIOIICH
CpeIIBI, PECYpCOCOepEKEHHUIO,
PUMEHSTH 3HAHHS 00
W3MEHCHHUH KITUMAaTa, TPHHITUATIBI
OepeXITMBOrO TPOU3BOJICTBA,
a(exTuBHO IEliCTBOBATH B
Ype3BbIYaiHbIX CUTYaIIHIX

Pazpgen 1. Temsr 1.1., 1.2, 1.3
Pazgmen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temmr 3.1., 3.2., 3.3,
3.4., 3.5.

Paznen 4. Temer 4.1., 4.2.

Pazgen 6. Temsr 6.1., 6.2.

[1IK 1.1. Ananu3upoBaTh paboTy
CTAaHLIMOHHBIX, IEPETOHHBIX,
MHUKPOTIPOIIECCOPHBIX U
JIMarHOCTUYECKUX CHCTEM
ABTOMATHUKH 110 TPUHITUITHATBHBIM
CXEMaM.

Pa3nen 7 tema 7.2

IIK 2.2. IIpou3BoauTh pa3doopKy,
cOOPKY U PErynupoOBKY MPUOOPOB
Y YCTPOMCTB CUTHAJIM3ALUH,
LEHTPaIU3alUU U OJIOKUPOBKU.

Paznen 7 tema 7.2
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