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1.00mas xapakTepucTuka padodeil nporpaMmbl 0011e00pa3oBaTeIbHOM
AUCHUNIMHBI

1.1. OOGumeoOpa3oBaTenbHas JTUCIUIUTMHA «Duzuka» SABIISIETCSI
00s3aTeTbHOM  YacThio  OOIIE00pa3oBaTENbHOIO  LUKIA  00pa30oBaTENbHOM
nporpammbel B cootBercTBUM ¢ PI'OC CIIO mno cneumanbHoctn 23.02.01
Opranuzansi MEPEeBO30K U YNpaBICHUWE HAa TpaHcnopre (MO  BHUAAM)
(aBTOMOOMIIFHOM) peanu3yemMoit Ha 6a3e OCHOBHOTO 00ITIero 00pa3oBaHMs.

[Iporpamma paspaborana Ha ocHoBaHuu TpeboBanuii POI'OC cpennero
o01iero oOpazoBaHus ¢ y4eTOM Mpo(ecCHOHATBHON HANPaBICHHOCTU MOJTYy4aeMOn
npodeccun/cnenuanbHoctd. Ha wu3yuenue nucuuiinael «@Pusrka» Ha 0a30BOM
YPOBHE OTBOAMUTCS MATh 3aYETHBIX €IUHUII.

B 3aBucuMoctd Hero mnpogecCHOHAIBLHOTO 00pa30BaHUs MPENoJaBaTeb
CaMOCTOATENILHO OIpEACNsieT IMOCIEA0BATeIbHOCTh U3Y4YeHUs] U OOBEM 4Yacos,
OTBOAMMBIA Ha W3Y4YCHHE OTIEIBHBIX TEM, a TaK KE MOXET MPOBOIUTH
ngabopatopHble pabOTBI MO CBOEMY YCMOTPEHHIO C Y4ETOM HMEIOILIETroCs
000opy1oBaHUs.

1.2. llenn n muaHupyeMbIe PE3yIbTAaThl OCBOCHUS IUCLIHUILINHBI:
1.2.1. Ilenu u 3a1a4n JUCIUILIAHBI:

ConepxaHue mnporpamMmbl  0011e00pazoBaTesbHON  AucHMIUIMHBL  Dusnka
HaIIPaBJIEHO HA JOCTHKECHUE CIEAYIOIINX LIEJICH:

e (GopMHpOBaHUE Y OOYyYarOIIMXCSl YBEPEHHOCTH B LIEHHOCTH OOpa30BaHUA,
3HAYUMOCTH (U3MYUECKUX 3HAHUM JJII COBPEMEHHOTO KBaJIU(PHUIMPOBAHHOTO
CHELMATIUCTA MPHU OCYIIECTBICHUH €ro MPo(heCcCHOHATBHOMN NeATEIbHOCTH;

e (opmHpOBaHNE €CTECTBEHHOHAYYHON I'PaMOTHOCTH;

e oOBJaJeHHE  crneuuduueckoil  cuUcTeMoM — (U3MUECKHX ~ TOHSITH,
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

* OCBOCHHE OCHOBHBIX (PU3MUECKUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

e OBJAJCHHE OCHOBHBIMM METOJAMHM HAy4YHOI'O IIO3HAHUS MPHUPOBI,
UCIIOJB3YyeMbIMU B (u3uke (HaAOJIIOACHUE, OMHCAaHWE, W3MEPEHUE, BBIJIBIKCHHUE
TUIOTE3, IPOBEAECHUE SKCIIEPUMEHTA);

e OBJAJCHHE YMEHHUSIMH O0OpadaThiBaTh JAHHBIE SKCIIEPUMEHTA, OOBSICHAThH
MOJIyYeHHbIE PE3YyJIbTaThl, YCTAHABIMBATh 3aBUCHUMOCTU MEXAY (QU3NYECKUMHU
BEJIMYMHAMU B HA0JII01A€MOM SBJICHUH, JIENATh BHIBOJIbI;

e (opmupoBaHHe yMEHHUs peliarh (U3UUECKUE 3aJaud Pa3HbIX YPOBHEU
CIIOXHOCTH;

e pa3BHUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYalIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM B Mpoliecce MPUOOPETEHUs 3HAHUW C UCIIOJB30BAaHUEM Pa3IMYHbIX
HMCTOYHUKOB HWH(OpPMAIMM U COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTUM;
yMeHu# (popMyIHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3ZUIIMIO MO OTHOLIEHUIO
K (puznueckoit uHpopmalm, noaydyaeMoi U3 pa3HbIX HICTOYHUKOB;

e  BOCIIMTaHHWE YYBCTBA FOPJIOCTH 32 POCCUUCKYIO (PU3NYECKYIO HAYKY.

OcBoenue kypca O]l «Pusuka» mpeanonaraeT pelieHue CleayoImx

3aja4:

e mpuoOpeTeHue 3HaHUU O (QyHIAMEHTaNbHBIX (QU3NYECKUX 3aKOHAX,
JeXKalluX B OCHOBE COBPEMEHHOW (hU3MUECKON KapTUHBI MUpA, MPUHIIMIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB M NPOM3BOJICTBEHHBIX IPOLIECCOB, O HAMOOJEE Ba)KHBIX



OTKPBITUSIX B 00JIaCTH (PU3UKH, OKA3aBIIMX OIPEACTSIONIee BIUSHUE HA PA3BUTHE
TEXHUKH U TEXHOJIOTHH;
e MOHUMaHHE (PU3NUECKON CYITHOCTHU SBJICHHM, MPOSBIISIOMIUXCS
MIPOM3BOJICTBEHHON ACSITEILHOCTH; B paMKax
e OCBOCHHUE CIOCOOOB UCIOJIb30BAHUS (PU3HMUECKUX 3HAHUM IS peIICHUS
IPAKTHUYECKUX M TPO(EeCCHOHANBHBIX 3a/ad, OOBSICHEHUS SBICHUI MPUPOJIBI,
IPOU3BOJICTBEHHBIX ¥ TEXHOJIOTHYECKUX MPOIECCOB, MPUHIIUIIOB
JENUCTBUS TEXHUYECKUX MPUOOPOB U YCTPONCTB, oOecrieueHus: 6€30MacHOCTH
IPOU3BOJICTBA U OXPAHBI IPUPOBL;

e (opmMupoBanme yMEHHN  pemiaTh  y4eOHO-TIPAKTHYECKHE  3aJa4d
bu3NYECKOTo cCofepKaHus ¢ YIETOM NMPOoPeCCHOHATBHON HAMPaBICHHOCTH;

e TPHOOpPETEHUE OIbITA MMO3HAHUS U CAMOIIO3HAHUS; YMEHHUM CTaBUTH 3aJ1a4H
Y pelath Mpo0aeMbl ¢ y4ETOM MPOPECCUOHATIBHON HAIPABICHHOCTH;

e (QopMupoBaHHME YMEHHMI HCKaTh, aHAJIU3UPOBaTh U 00pabaThHIBATH
¢uznyeckyro HHPoOpMaLHIO C YU4ETOM IpodheCcCUOHATBHON HAIPaBIIEHHOCTH;

* T[IOJArOTOBKAa OOYyYarOmMXCS K YCHEIIHOMY OCBOCHHIO MJUCLMIUIUH |
Monyseld mpoecCHOHANBHOrO LHMKIA: (OPMUPOBAHME y HUX YMEHUH M OIbITa
NESATEIIbHOCTH, XapaKTEepHbIX I Mpodeccuil / MOMKHOCTEH clyKalux WK
CHELMATbHOCTEH,  TOJy4YyaeMblX B  NIPO(ECCHOHATIBHBIX  00pa30BaTEIbHBIX
OpraHu3alMsIX;

* TQOArOTOBKa K (OPMHUPOBAHMIO OOMIMX KOMIIETEHIMH  OyayIiero
CHelMaUCTa: CcamMo00pa30BaHUsl, KOMMYHHKAIMM, MPOSBICHUS TPAXKIAHCKO-
NaTPUOTUUECKON MO3UIUH, COTPYIHUYECTBA, IPUHATHS PELICHUN B CTAaHAAPTHOU U
HECTaHJIaPTHOM CUTYyalUsAX, IPOEKTUPOBAHUS, IPOBEACHUS (PU3NUECKUX U3MEPEHUH,
3¢ (eKTUBHOTO U 0€30M1aCHOTO MCHOIb30BaHUS Pa3IMUHBIX TEXHUUYECKUX YCTPOUCTB,
COOJIIO/IEHUsT TPaBUJI OXpaHbl TpyAa Npu paboTe ¢ (GU3HUECKUMHU TpUObOpamMu u
000pyTI0BaHUEM.

Oco0OeHHOCTh (POPMHUPOBAHUSI COBOKYITHOCTH 3a/lay M3Y4YeHUs (PU3UKHU I
CUCTEMbl  CpeAHEero  npodecCHOHATBbHOrO  00pa3oBaHUS  3aKiIlOYaeTcs B
HEOOXOJUMOCTH peaju3aluu Npo(eCcCUOHAIbHOW HAMpPABIEHHOCTH pPEeIIaeMbIX
3as1a4, yuéta 0coOeHHOCTeH chephl NeITeNbHOCTH OYyIINX CIeIIHAINCTOB.

B pe3ynbraTe 0CBOCHMS IUCHUIUIMHBI 00YYarOIINICs JOJIKEH 3HATh:

e CMBICT TMOHATHH: (U3NYECKOEe SBICHHE, THUIIOTE3a, 3aKOH, TEopus,
BEIIECTBO, B3aMMOJICUCTBHE, DJEKTPOMArHUTHOE TII0Jie, BOJHA, (OTOH, aToM,
aTOMHOE€ $1]IpO, HOHU3UPYIOIINE U3TyUEHUS

e CMBICT (U3NYECKUX BEIMYMH: CKOPOCTh, YCKOpPEHHWE, Macca, CHIa,
UMIYJIbC, paboTa, MeXaHWYecKas JHEpPrusi, BHYTPEHHSS DSHEPrus, aOCOITIOTHAs
TEeMIepaTypa, CPEemHsAS KWHETHYECKas JHEPIHsl YacTUI[ BEIIECTBA, KOJIUYECTBO
TEIUIOTHI, DJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsiz;

e CMBICT (U3NYECKUX 3aKOHOB KJIACCHUECKONM MEXaHWKH, BCEMHPHOTO
TATOTEHUS, COXPAHEHUS DSHEPTUH, UMIyJIbCa U  JJIEKTPUUYECKOTO  3apsja,
TEPMOJIUHAMHUKH, JIEKTPOMArHUTHOM UHIYKIWH, (oTodPdekTa;

e BKJAJ POCCHMCKMX U 3apyOCKHBIX YyUYEHBIX, OKa3aBIIMX HauOoJbIIee
BJIMSTHUE HA Pa3BUTUE (PU3UKH;

B pe3ynbraTe 0CBOSHHS TUCITUTUTMHBI O0YYaIOIIHIACS TOKEH YMETh:

* TIPOBOJAUTH HAOIIOEHUS, INIAHUPOBATH U BBHITIOJHATH SKCIIEPUMEHTHI,



e BBIJBUTATH TUIIOTE3HI U CTPOUTH MOJIEIIH,

e TNPUMEHATh TMOJy4YEHHbIE 3HaHUS 1O (Gu3uKe i1 OOBICHCHHUS
pa3HO00Opa3HBIX (PU3UUECKUX SBJIICHUN U CBOWCTB BEIIECTB;

e TPAKTHUYECKU UCTOIH30BaTh GU3NYECKUE 3HAHUS;

e OILIGHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HHPOpPMAIIHH;

* HCMONB30BaTh MPUOOPETEHHbIE 3HAHUSA W YMEHHUS [UIsl PEIICHHUA
NPaKTUYECKUX 3aJad [OBCEJHEBHOM JKM3HHM, oOOecredeHus: Oe30MacHOCTH
COOCTBEHHOM  HW3HHM, pPAlUMOHAIBHOIO  MPUPOJONOJIB30BAHMS M OXpPaHbl
OKPYXarOUIEH CPEIbL.

* OIHKCHIBaTh U OOBICHIATh (PU3NUYECKUE SIBJICHHUS M CBOWCTBA TEJ: CBOWCTBA
ra3oB, OKHJIKOCTEM U  TBEPABIX TeJN, OJICKTPOMATHUTHYIO  HUHIYKIHIO,
pacnpoCTpaHEeHUE AIEKTPOMAarHUTHBIX BOJIH; BOJTHOBBIE CBOWCTBA CBETA; U3IIyUCHHE
U TIOTJIONIEHHE cBeTa aToMoM; (hoTorddexT;

e OTJINYATh TMIOTE3bI OT HAYYHBIX TEOPUIL;

 JIeNIaTh BHIBOJIbI HA OCHOBE DKCIIEPUMEHTAIBHBIX JIAHHBIX;

e TPUBOJUTH MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOIEHUS U IKCIIEPUMEHT
SBJIAFOTCS. OCHOBOM JJI BBIIBM)KEHHSI THIIOTE3 UM TEOPHil, MO3BOJISIOT MPOBEPUTH
UCTUHHOCTh TEOPETHUECKUX BBIBOJOB; (U3MYECKas TEOpUs JAeT BO3MOYKHOCTb
OOBSACHATH U3BECTHBIC SIBJICHUS MPUPOJBI U HAy4HbIE (DAKThI, MPEICKa3bIBATh €ILE
HEU3BECTHBIC SIBJICHUS,

e NIPHUBOJIUTH NPHUMEPHl MPAKTUYECKOTO HCIOIb30BaHUS  (DUIUUECKUX
3HAHWI: 3aKOHOB MEXaHUKH, TEPMOJUHAMUKHN U DJICKTPOIUHAMUKUA B DHEPrETHKE;
pa3NUYHBIX BHUJOB JJEKTPOMArHUTHBIX M3IYyYEHUM IS Pa3BUTUS paguo H
TEJIEKOMMYHUKALIMA, KBAaHTOBOW (DM3UKM B CO3JaHUM SAJEPHOM HHEPreTUKH,
Ja3€poB;

e BOCIOPUHMMAaTh W HAa OCHOBE IIOJYYEHHBIX 3HAHUH CaMOCTOSITEIBHO
ollecHUBaTh HWHQOpMaIMIo, cojepxkanlyrocs B coobmenusx CMU, HWutepHere,
HAyYHO-TIOMYJISIPHBIX CTaThsIX.

e TPUMEHSATH MOJYYCHHbIEC 3HAHUS JJIs1 PEIICHHs (PU3NUECKHX 3a]1ay;

e ONpEAeNsITh XapakTep (U3MYECKOro mnpolecca 1o rpaduky, Tadiwuile,
bopmyne*;

U3MEPATHh Pl (PU3NYECKUX BEJIMYWH, TPEACTABISIS PE3YJNbTaThl HU3MEPECHHM

Cy4E€TOM HX MOTPEUIHOCTEM.

12.2. Ilnanupyemble pe3yibTaThl OCBOCHHUS

o01eo6pazoBaresbHON nucHUIUIMHBL B cooTBeTcTBUM ¢ DI'OC CIIO
u Ha ocHoBe ®I'OC CO00
Oco0oe 3HaueHue auciuIuinHa uMmeet npu popmupoBanuu 1 pazsutuu OK u 1K



Kon n HamMmeHOBaHue
bopMUPYEMBIX KOMIIETCHIIHIA

[Tnanupyemblepe3yIbTaTblOCBOCHUS U CIIUTLIMHbI

00mme

I[I/ICHI/IHJ'H/IHapHBIC

OK 01. Beibupatb crioco0sl
pelieHus 3a1a4d
npodeccCHOHALHON IeATEIBHOCTH
NPUMEHUTEIBHO K Pa3IHUHBIM
KOHTEKCTaM

TpynoBoe BocliUTaHUE:

- TOTOBHOCTb K Tpyny,
MacTepcTBa, TPYI0JII00uE;

- TOTOBHOCTh K AKTUBHOM
TEXHOJOTHMYECKOM M  COLIMAJIbHOM  HANpPaBIEHHOCTH,
CIIOCOOHOCTh MHULUAPOBATh, IJIaHUPOBATH u
CaMOCTOSITEJIbHO BBIMOJIHATH TaKyIO JEATEIbHOCTD;

- UHTEepec K pa3nuyHbIM chepam mpodeccrnoHanbHOMI
JIEATEIIbHOCTH,

OBnanenue YHUBEpCaIbHBIMU
[M03HABATEJIbHBIMU JEHCTBUSIMH:

a).0a30BbI€ JTOTMYECKHE NEHCTBUS:

CaMOCTOSITENTLHO (OPMYJIMPOBATh M AKTyaJIM3HPOBATH
mpo0GiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

OCO3HAaHHUC L CHHOCTHU

JACATCIIBHOCTH

y4eOHBIMU

'YCTaHaB.HI/IBaTI) CyHIeCTBeHHI)H\/JI HpI/I3HaK NJIIN
OCHOBaHHUS  JII1  CpaBHEHHWs,  KiIaccH(UKALMK |
0000IIICHHS;

- OompeneNnsaTh [T  JeATeIbHOCTH,  3a]aBaTh

napaMeTpLI n KpI/ITepI/II/I UX JOCTHUXKCHUS,

- BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOpPEYHS B
paCCManI/IBaeMI)IX SABJICHUAX,

- BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTh, OIICHUBATH
COOTBETCTBHUEC p€3YJ'II>TaTOB neiaaM, OILICHUBATh pI/ICKI/I
MMOCJIEACTBUI IeITEILHOCTH;

- pa3BI/IBaTB KpCaTI/IBHOC MBIIIJICHUC HpI/I peHIeHI/II/I
KU3HEHHBIX TIPOoOIIeM

0).0a30BbIE UCCIIENOBATEIIbCKUE ACHCTBUS:

BIIQJIETh HAaBBIKAMU y4eOHO-HCCIEIOBATENIbCKOH U

HpOCKTHOI\/'I JCATCIIBHOCTH, HaBBIKaAMH paspCiICHuA
npobiuem;

- BBISIBJIATD IMPUYUHHO-CJICACTBCHHBIC CBs3HU nu
aKTyaJIU3UpOBaTh 3a/1ady, BBIIBHraTh THIIOTE3y e€e
peuieHus,

- HAaxXOAWTh apryMEHTHI Ul JIOKa3aTeJIbCTBA CBOMX
YTBEPKICHUM, 3aJaBaTbh I[apaMeTppl UM KPUTEpUU
peIICHHS;

Wwmers mpenacraBieHHEe O pPOJAM U MeCTH (U3UKUHU
aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTUHE MHpA, O

cuctemMooOpasyroieir ponu  (QU3UKH B Pa3BUTHU
€CTECTBEHHbIX  HAyK, TEXHUKH U  COBPEMEHHBIX
TEXHOJOIUI, O BKIAJAE€ POCCUHCKUX U 3apyOe’KHBIX

y4eHBIX-(DU3UKOB B Pa3BUTHE HAYKHU;

- MOHMMaHWe (PU3NYECKOH CYIIHOCTH HaOII0IaeMbIX
SBJICHUHA MUKPOMHPA, MAKPOMUPA U METAMUPa;
- I[IOHMMaHHE POJIM aCTPOHOMHMHM B IPAKTHUECKOH
JEeSATEIbHOCTH  4YeJOBEeKa M JajbHEeHIleM Hay4HO-
TEXHUYECKOM pa3BUTHH, O poiu (u3uku B (opmupo-
BaHUM Kpyrozopa M (QYHKUMOHAIbHOM TI'PaMOTHOCTU
YeJI0BEeKa JJIsl PeLIeHUs IPAaKTUYECKUX 3a/1a4.

VYMeTp pemath pacyeTHble 3aJaud C SBHO 3a/JlaHHOW
($u3nYECKOl MOAEIBIO, UCTIONB3YS (PU3NYECKUE 3aKOHBI U
OPUHIMIBI, Ha OCHOBE aHajlu3a YCJIOBUSA 3aJauu
BbIOMpaTh PU3NYECKYIO MOJEIIb,

- BBIICNATH (PU3UUECKUE BETMYUHBI
HE0OXOIUMBIE IS €€ peleHus,

- IPOBOJMTH PacyeThl M OLIEHHWBATH PEAIBHOCTH IOJY-
YEeHHOI'0 3HAa4eHUs (PU3NYECKOM BEIMYMHBI; pellaTh Ka-
YECTBEHHBIE 33J]a4M, BBICTPAUBAsl JIOTMYECKH HETPOTHUBO-
PEUYUBYIO LIEMIOYKY PACCYX IAEHUN C OMOPOM HA U3YUYEHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

- BIQJE€Th  OCHOBOMNOJArarOUMMH  (PU3MUECKUMHU
MNOHATUSIMM U BEIMYMHAMH,  XapaKTEePU3YIOLIMMHU
¢usnyeckue mpouecchl (CBA3aHHBIMH C MEXaHHYECKUM

U popMysl,

JABMXKCHHUECM, B3aHMOﬂCﬁCTBHCM TCI, MCXaHHUYCCKHUMH
KOJICOAHHSIMU u BOJIHAMMH, ATOMHO-MOJICKYJIAPHBIM]
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMHU InponeccamMu;,

SJICKTPUYCCKUM W MArHuTHBIM IIOJIAMH, BJICKTPUUYCCKHUM
TOKOM, 3JICKTPOMAarHUTHBIMHU KOJICOAHUSMH U BOJTHAMH;

ONTUYCCKUMHU  SIBICHUSIMUA; KBAHTOBBIMU  SIBJICHHSIMH,
CTPOCHHEM aTOMa ¥ aTOMHOTO SIJIpa, PaJHOaKTHBHOCTHIO);
- BJIAACTb OCHOBOIIOJAraromumMu aCTpOHOMUYCCKHUMU

TMOHATUAMM, MO3BOJAOIIUMHA XapaKTCPU30BATh IPOLICCCHI,
/



- AaHAJIM3UPOBATh IIOJYYEHHBIEC B XOJC PEIICHUS 3a1a4H
pe3yJIbTaThl, KPUTUYECKH OLIEHHMBATH HUX JOCTOBEPHOCTb,
IIPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBUX;

- YMEThb IEPEHOCUTh 3HaHMS B I103HABATEIbHYIO U
IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIIbHOCTH;

- yYMeTb UHTETPUPOBaTH 3HAHUSA U3
IPEIMETHBIX 00JIacTeH;

- BBIIBUTaTh HOBBIE UJEH, IPEIaraTb OPUTrMHAJIbHbIE
IIOAXO/Ibl U PEILICHUS;

- CIOCOOHOCTh MX HUCIIOJIb30BAHUS B IIO3HABATEILHOU U
COLIMAJIbHOW IIPAKTHKE.

pasHbIX

MPOUCXOJSAIINE Ha 3Be3JaX, B 3BE3JHBIX CHCTEMax, B
MEXTaJIaKTUYECKOM cpelie; JIBHXKEHHE HEOECHBIX Tell,
SBOJIIONHIO 3Be3]T M BeenmenHoi;

- BJIaJIETh 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPUSIMHU
(3akon  BcemupHoro Tsarotenus, |, Il u Il 3akonsI
HeroToHa, 3aKOH COXpaHEHHMS] MEXAaHMYECKOW HSHEpruu,
3aKOH COXpaHEHHUS HMITYJIbCa, MPUHLHUI CYHEpIO3UIIUU
CUJI, MPUHILIMI PABHOINPABHOCTH HWHEPIHAIBHBIX CUCTEM
0TCUETa; MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIM 3aKOH TEPMOJIUHA-
MUKH; 3aKOH COXPaHEHUS AJIEKTPUUYECKOTO 3apsjia, 3aKOH
Kynona, 3akon Oma s ydactka nenu, 3akoH Oma Jyist
MOJIHOM 3JIEKTpUUECKOW 1enu, 3akoH Jlxoyna - JleHua,
3aKOH SJIEKTPOMArHUTHOW WHIYKIIMHU, 3aKOH COXPAHCHUS
SHEPTrUH, 3aKOH MPSMOJIMHEHHOTO PacIpPOCTPaHEHHUs CBe-
Ta, 3aKOH OTPAKEHMsI CBETA, 3aKOH MPEJIOMJICHHS CBETA;
3aKOH COXpPAHEHUS YHEPrHH, 3aKOH COXPaHEHUS UMITYJIb-
ca, 3aKOH COXPaHEHUsS JJICKTPUYECKOTO 3apslia, 3aKOH
COXpaHEHHs MacCOBOIO 4Hclia, moctynarsl bopa, 3aKoH
PaIMOAaKTUBHOTO pacmaja); YBEPEHHOE HCIOJIb30BaHUE
3aKOHOB M 3aKOHOMEpPHOCTEH Mpu aHanu3e (PU3NUEecKUx
SIBJIEHUW W MPOLIECCOB.

OK 02. Ucmonp3oBath
COBPEMEHHBIC

CpeICTBa MOUCKa, aHAIN3a U
WHTEpIpeTau nHOoOpMaIuu, 1
nH(OPMAIIMOHHBIE TEXHOIOTUU IS
BBITIOJTHEHUS 3aa4
npodeccnoHaNbHON e TENbHOCTH

Hay4noe nosznanue:
- c(hopMuUpPOBaHHOCTH

MTOJIMKYJIBTYPHOM MUPE;

- COBCPHICHCTBOBAHUC SI3BIKOBOM M

IO3HAaHHWA MHUPaA;

-0CO3HaHUE LEHHOCTHU HAay4yHOM  JIeATENIbHOCTH,
TOTOBHOCTb OCYILIECTBIIATh MIPOEKTHYIO
HCCIIEIOBATENbCKYIO JESTeNIbHOCTh HMHIUBUAYaJbHO U B
rpymre;

-OBJIa/ICHHE YHUBEpPCATbHBIMU y4eOHBIMH

II03HaBATCIIbHBIMHAU HeﬁCTBHHMHI
B) paboTa ¢ nHbOpMaIUeH:

MUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
U OOLIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JAMaJore
KYJbTYp, CIIOCOOCTBYIOILIEIO OCO3HAHUIO CBOErO MecTa B

YUTATENbCKON
KYJBTYpPBbl KaK CPEJICTBA B3aUMOJACHCTBUS MEXKIY JIOJIbMH U

YMeTh YUHUTHIBATH TPaHUIIBI
M3YYEHHBIXPU3NUECKUX MOJIEIIEH:
MaTepualbHasTOuKa, WHEpLUaIbHAs CUCTEMA OTCYETa,
WJICANIbHBIA Ta3; MOJAENH CTPOECHUS Ta30B, KUAKOCTEH M
TBEPJBIX TEJ, TOUCYHBIM 3IEKTPUUECKUN 3apsl, s/iepHas
MOJIETb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO siapa MpH
pelnieHnr GU3NYECKUX 3a1a4.

MMPUMCHCHU A




- BJaJeTh HaBbIKAMHU IOJyuyeHUs HUHGOpMaLUUd U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTENBHO OCYIIECTBISATh
MOUCK, AaHAJIW3, CHUCTEMAaTU3alUI0 U HHTEPIPETALUIO
nH(OpPMAIUY Pa3IMYHBIX BUJOB U (OPM IpE/ICTABICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax C y4eToMm
Ha3HavyeHUs MHGOPMAIMKU U LIEJIEBOM ayAWTOPHH, BHIOMpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YaIH3al1H;

- OLEHHUBATh JOCTOBEPHOCTD, JISTHTUMHOCTH HH(OpMAIIHH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAIIBHO-3TUYECKUM HOpMaM
- HUCIOJIB30BaTh CpeacTBa WH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTWA B PEIIEHHMH KOTHUTHB-
HbIX, KOMMYHUKATHBHBIX W OpraHMU3AllMOHHBIX 3a7ad C
coOnoieHneM TpeOOBaHUN SPrOHOMUKH, TEXHUKU 0e30-
MACHOCTH, THUTHEHBI, PECypcocOepeeHHs, NPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;

- BJaJeTh HAaBbIKAMU pACHO3HABAaHUS U  3aIIUTHI
uHdopmanuu, THPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OK 03. IlmanupoBath u
peann30BBIBATh COOCTBEHHOE
npo(heCCHOHATBHOE U JIMYHOCTHOE
pa3BHUTHE, TPEATPUHIMATEIBCKYIO
JeATEILHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BATh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX CUTYAIHSIX

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- c(OPMHPOBAHHOCTH HPaBCTBEHHOI'O CO3HAaHW4,
TUYECKOTO ITOBEJCHUS;

- CHoCOOHOCTh OLEHHMBATh CHUTyallMl0 W TMPUHUMATH
OCO3HAHHbIE pEUICHUS, OpPUEHTUPYSICh Ha MOpaIbHO-

HPABCTBEHHBIE HOPMBI U LIECHHOCTH;
- OCO3HAHMUE JINYHOTO BKJIAJa B IIOCTPOCHHE yCTOWYMBOIO
Oymymiero;

-OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTEISIM U (UJITN)
IPYyTMM 4YJI€HaM CE€MbH, CO3JaHUI0 CEMBH Ha OCHOBE
OCO3HAHHOTO TPUHATHS IIEHHOCTEM CEMEHHOW KU3HU B
COOTBETCTBHUU C TpaguLUsIMU HapoaoB Poccnu;

OsBnaneune YHUBEpCaTbHBIMHU PETyISATHUBHBIMU
NEUCTBUSIMMU:
a)CaMOOpTaHMU3aINS

- CaMOCTOSITEJIbHO OCYHIECTBJISTh IO3HABATEIbHYIO
NEeSTeTbHOCTh,  BBIABIATH  MPOOJEMBbI, CTaBUTh U
(dhopMynHupoBaTh COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHOMN
NEeSITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEIbHO  COCTaBJSATh  IUJIaH
npoOJieMbl ¢ yYeTOM  HMEIOLIUXCS

pereHus
pecypcos,

YMers BIIaJeTh OCHOBHBIMM METOJAaMH HAy4HOI'O
MO3HAHUS,UCTIONB3YEMBIMU B (U3UKE: - TPOBOJUTH
NpsIMble U KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIUYUH,
BbIOMpAasi ONTUMAJbHBIN CIIOCO0 U3MEPEHUs U UCHONIb3Ys
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEH U3MEPEHMUI,

- TIPOBOJUTH MCCJIEOBAHUE 3aBUCUMOCTEH (U3UUECKUX
BEJIMYUH C MCIOJIb30BAaHUEM IIPSIMBIX U3MEPEHHU,

- OOBSCHATH TMOJIyYE€HHBIE pPE3YyJbTAThl, MCIOIb3YS]
¢usznyeckue TEOpUH, 3aKOHbl W TIOHATHUSA, U JeJaTh
BBIBOJIBI,

- coOmoaate mpaBuia Oe30MacHOro TpyAa MHpuU
NPOBEJICHUN  HUCCIEAOBAaHMM B  paMKax  y4eOHOro
IKCTIEpUMEHTA " y4eOHO-HCCIIeI0BATENBCKOMH]
JeSITeTbHOCTH C UCITIOJIb30BaHUEM  ITU(PPOBBIX|
M3MEPUTEIBHBIX YCTPOHCTB " 71a00paTOPHOTO
000pyaOBaHNUS;

3HaTh mpaBuiia 3anucH Gusnueckux Gopmyi perabepHo-
TOYEYHOU cucTeMbl 00o3HaueHuit JI. bpaiins (mst crenbix
1 c1a00BUIAIINX O0YJAFOIITIXCS).




COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

- JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

CIOCOOCTBOBaTh ~ (POPMHUPOBAHUIO U IPOSIBICHUIO
[IMPOKOH SPYAULIMHU B Pa3HBIX 00JacCTAX 3HAHUH, ITOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTesbHbIN U KyJIbTYpPHBIH YPOBEHbD;

0)CaMOKOHTPOJIb:

UCIOJIb30BaTh IpUEMbI Pe(IEKCUH Ul OLIEHKHU CUTYaIUH,
BbIOOpA BEPHOT'O PELICHHUS;

-yMETb OLCHUBaThb PUCKU U CBOEBPEMEHHO INPUHUMATh
peLIeHUs 10 UX CHUKEHUIO;

B) OSMOLMOHAJBHBIA  HHTEIUIEKT, IpeAIoJararumi
c(hOpMHUPOBAHHOCTD:

BHYTPEHHEH MOTHUBAlLlMU, BKJIIOYAIOLIEH CTPEMIICHUE K
JOCTUKEHUIO LI€JU U YCIIeXY, ONTUMHU3M, UHULIUATUBHOCTb,
YMEHHE JEHCTBOBATD, UCXOAS U3 CBOUX BO3MOKHOCTEN;

- JOMIAaTUM, BKJIKOYAIOIIEH CIIOCOOHOCTh TIOHUMATh
SMOLIMOHAJIIBHOE COCTOSIHUE [PYTMX, YYHUTBIBaThb €ro IIpU
OCYIIECTBICHUH KOMMYHHUKAIH, CIIOCOOHOCTh K
COUYYBCTBHIO M COIIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIHOCOOHOCTH
BBICTPAMBaTh OTHOLIEHUS C JPYTUMH JIIOJbMH, 3a00TUTHCA,
MIPOSBJISATh HHTEPEC U pa3peiiaTtbh KOH(QIUKTHIL.

OK 04. DddexTnBHO
B3alMO/ICIICTBOBATh U pabOTaTh B
KOJUIEKTHBE U KOMaHE

- ['oTOBHOCTD U CLTOCOOHOCTHK 00pPA30BaHUIO U

CaMOpa3BUTHIO, CaMOCTOSATEILHOCTH u
CaMOOIIPEIEIIEHUIO;

- OBJIQJICHWE HaBBIKAMH Y4YeOHO-HCCIE0BATENbCKOM,
MIPOEKTHOM M COLIMATILHOM AESITENbHOCTH;

-OBJIaJICHWE  YHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMHU
JIEHCTBUSIMU:

0) COBMECTHasI IeATEIIbHOCTh:

- TMIOHUMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOMN
WUHAUBUAYATbHON pabOThI;

-  [pPUHUMATh  LEIM  COBMECTHOW  JESATENbHOCTH,
OpraHW30BBIBATH U KOOPJIWHUPOBATH JICUCTBUS TIO €€
JOCTH>KEHHMIO: COCTaBJIATh IUIAH JCHCTBUM, paclpenessiTh
pPOJIA C YY€TOM MHEHUH YYaCTHHUKOB OOCYXIaTh PE3yIbTaTh
COBMECTHOI paboThI;

- KOOPAMHHUPOBATh M BBINOJHITH PabOTy B YCIOBHUSX

YMmersr paboTaTh B TpymOme C  BBIIOJHEHUEM
Pa3IMYHBIX COLMAJIBHBIX pOJIeH, IJIAHUPOBATh PaboTy
TPYNIbl, PallMOHAIBEHO PACHpPENeNaTh NeSTeNbHOCTh B
HCCTAaHJAPTHBIX CHUTyalHAX, aIACKBATHO OLCHUBATH
BKJIaJ] K&KIOTO0 M3 YYaCTHUKOB TPYIIBl B pPEIICHUE
paccMaTpuBaeMoi TPOOIEMBI.
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peanpHOTO, BUPTYJIBHOTO n
B3aHMOJCHCTBUS;

- OCYIIECTBJISATh MO3UTUBHOE CTPATETHMUECKOE TOBEIACHHUE
B Pa3MYHBIX CHUTYyallUsX, HPOSBIATH TBOPYECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM

- OBJIQJICHHEC  YHHUBEPCAIbHBIMU
NEUCTBUSIMU:

T) IPUHITHE Ce0s M IPYTHX JIFOICH:

- MPUHUMATh MOTHBBI U apTyMEHTBI APYTUX JIIOJEH TPH
aHaJIN3€e PE3yJIbTATOB JICATEIIHBHOCTH;
MpU3HABaTh CBOE MPABO U MPaBO APYTUX JIOACH Ha OLIUOKY;
pa3BHUBATh CIIOCOOHOCTH MOHUMATh MHP C TIO3HIIMH JPYTOro
yeJIoBeKa.

KOMOWHHUPOBAHHOTO

peryIsTUBHBIMU

OK 05. Ocy1iecTBIIsATh YCTHYIO U
MUCbMEHHYIO KOMMYHHKAIHIO Ha
rOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
y4eToM 0COOEHHOCTEH
COIIMAJBHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

B o6nactH 3¢TETHYECKOTO BOCIIUTAHHUS:

- ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAS] ICTCTHUKY
HAy4YHOTO TBOPYECTBA, MPUCYILETro (PHU3HUUECKON HAYKE;

- CIOCOOHOCTh  BOCIPUHUMATH  PA3JIMYHBIE  BUIBI
HCKYCCTBa, TPAAUIMM W TBOPYECTBO CBOCTO U JAPYTHX
HapoJI0B, OIIylIaTh SMOIIMOHAIIFHOE BO3/ICHCTBHUE
HCKYCCTBA;

- yOeXIeHHOCTh B 3HAYUMOCTH [JJS JIMYHOCTH U
oOIecTsa  OTEYECTBEHHOTO W MHPOBOIO
STHUYECKUX  KYJbTYPHBIX  TpaiuLMUi U
TBOPYECTBA;

TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUJAX
HCKYCCTBa, CTPEMJICHUE TTPOSIBIISITH Ka4ECTBA TBOPUECKOM
JIMYHOCTH;

OBnazeHue yHHBEPCAIBHBIMU
JIEHCTBUSIMU:

a) obmieHue:

- OCYIIECTBIISATH KOMMYHHKAITMH BO BCeX chepax *KU3HU;
pacro3HaBaTh HEBEpOATbHBIE CPE/ICTBA OOIICHUS, TOHUMATh
3HAQUYE€HHE COLMATIBHBIX 3HAKOB, PACTIO3HABATh MPEANOCHUIKN
KOH(IMKTHBIX CUTyaIlui U CMSTYaTh KOH(JIUKTHI;

- - Pa3BepHYTO U JIOTUYHO M3J1aratb CBOIO TOUKY 3pEHUS
C UCIOJb30BAHUEM SI3BIKOBBIX CPEJICTB.

HapOIHOTO

KOMMYHHUKAaTHUBHBIMHA

UCKYCCTBA, |-

Ymetp pacrno3HaBaTh ¢buznyeckue ABJICHUS
(mpoueccbl)i  OOBSACHATH HMX HA OCHOBE H3YUYEHHBIX
3aKOHOB:

- PaBHOMEPHOE U PAaBHOYCKOPEHHOE NPSMOJIMHEHHOE
JIBUYKEHUE,

- cBOOOJHOE TaJieHHe Tel, JBWKEHHE IO OKPY>KHOCTH,
WHEepLMsl, B3aUMOJICHCTBUE Tell, KojeOaTenbHOe IBUKEHUE,
[PE30HAaHC, BOJIHOBOE JIBUYKEHUE;

mudp¢ys3usa, OpOyHOBCKOE  JBH)KEHHME, CTPOCHHUE
PKHJIKOCTEH M TBEpJIBIX Tell, U3MEHEHHe o0beMa Tesl IMpH
HarpeBaHuu (OXJIaX/IEHUN),

- TEIUIOBOE PAaBHOBECHUE, MCIApEHUE, KOHACHCcalus, IJaB-
leHue, KpUCTAJUIM3alMsi, KWUIIEHWE, BIAXXHOCTh BO3JyXa,
CBSI3b CpPEIHEH KMHETHUYECKON YHEPTuH TEIUIOBOTO JIBHXKE-
HUSI MOJICKYJI C a0COJIFOTHOW TeMIlepaTypol, MOBBHIIICHUE
NTaBJICHHs raza IpU €ro HarpeBaHUM B 3aKPHITOM COCYJE,
CBS3b  MEXKIy I[apaMeTpaMd  COCTOSIHMSL rasa B
M30IIpoLeccax;

- 3JIEKTPHU3aLUs Tell, B3aUMOCHCTBHE 3aps/10B, HarpEBaHUE
IIPOBOJAHMKA C TOKOM, B3aMMOJEHCTBHE Mar"uroB,
PIIEKTPOMAarHUTHasE MHIyKIUs, TEHCTBUE MarHUTHOTO MOJIS
Ha @POBOAHMK C TOKOM M JBWXYIIMHCA 3apsf,
DIIEKTPOMAarHUTHBIE

- KOJIeOAHUsI U BOJIHBI, MPSMOJIMHEHHOE PacIpOCTpaHEHHUE

CBETa, OTpaKCHHE, TMpeJoMJIeHHe, HMHTephepeHIHs,
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mdpakiys ¥ NoJIsIpU3alns CBETa, IUCIIEPCHUs CBETa,

- (oroanexTpuueckuii 3p¢deKT, CBETOBOE JaBICHUE,
BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa aToMa BOJIOPOJA,
CCTCCTBCHHAA M MCKYCCTBCHHAA PAAMOAKTUBHOCTD.

OK 07. CopnelicTBOBaTh
COXPaHEHUIO

OKpYKaroIEe Cpebl,
pecypcocOepexeHuIo, MPUMEHSITh
3HaHU 00 N3MEHEHUH KJIMMaTa,
MIPUHIIMIIBI OEPEKITMBOTO
MIPOU3BOJICTBA, 3((HEKTUBHO
JIEICTBOBATh B YPE3BhIYANHBIX
CUTYyaIHsAX

DKOJIOrM4eCKOr0 BOCIIUTAHHUSA:

- (hopMUpOBaHHE PKOJOTHUECKON KyJIBbTYphl, TOHUMAHUE
BJIUSHUSA  COLMAIBHO-)KOHOMMYECKHUX  IPOLECCOB  HA
COCTOSIHME TNPUPOJHOW M COLMAIBHOM Cpebl, OCO3HAHUE
r7100aIbHOTO XapaKTepa KOJOTHUECKUX TPoOIeM;

- IUJJAaHMPOBAaHUE M OCYLIECTBIEHUE JECUCTBHH B
OKpY’KaloIllel Ccpelae Ha OCHOBE 3HAaHMA  LEled
YCTOMYHMBOTO Pa3BUTHUs YEJIOBEUECTBA;

AKTUBHOE HENPHUATHE JEUCTBUM, NIPUHOCIIIUX Bpex
OKpYKarollen cpene;

- yMEHHE  IPOTHO3UPOBATH
9KOJIOTMYECKHE IIOCTIEICTBUSA
JNENCTBUMN, IPEAOTBPALATh UX;

- pacUIMpEeHHE ONIBITA JEATEIBHOCTH JKOJOTHYECKOU

HeOJIaronpusITHBIC
HpeIIPUHAMAEMBIX

YMmern MNPUMCHATH TOJTYUYCHHBIC 3HAHHUA

IUIsl OOBSICHEHUSI YCIIOBHH NMPOTEKAHUSI (H3UYCCKHX
SIBJICHUM B npupoac v il IMPUHATUA HTPAKTUUCCKUX
pelIeHUH B IOBCEJHEBHOIN JXM3HU Uil OOECIICUCHHUS
O0e3omacHocTH Tpu  OOpameHMH ¢  OBITOBBIMHU
npubopamMu M TEXHHYECKHMMH  yCTPOWCTBaMH,
COXpaHEHHsI  3[0POBbSI W  COOJIOJCHHS  HOPM
IKOJIOTHYECKOTO TIOBEJCHUSI B OKPYXKAIOIICH Ccpere;
IIOHHUMaHUuEC H€O6XOI[I/IMOCTI/I IMPUMCHCHU A I[OCTI/I)KGHI/II;'I
Gu3MKM M TEXHOJOTWH Al  PalHOHAIBHOIO
HPUPOJIOIOIH30BAHHS.

HaITpaBJICHHOCTHU Ha OCHOBC 3HAHUMH 110 (I)I/I3I/IKC.

N3yuenne qaHHOW TUCIUIIIMHBI HAIlpaBlieHO Ha popMupoBaHue MPodhecCHOHATBHBIX KOMIETEHITUH, COOTBETCTBYIOIIUM CIIEAYIOIIUM

BUAaM JCATCIBbHOCTH:

K 1.2

peleHuii mpyu paboTax B yCIOBUSAX HECTAHJAPTHBIX U aBapUIHBIX CUTYaIUH.

K 2.2

HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.

IIK 3.3

MoJIb30BaTelei TPAaHCIIOPTAa U NICPCBO3YUMNKA.

[IK 5.2

Oprann3oBbIBaTh pabOTy TMEpCOHANa MO OOECTEUYEHHIO OE€30MaCHOCTH IEPEBO30K U BHIOOPY ONTHUMATBHBIX
ObecnieunBaTh 0€30MACHOCTh ABM)KEHHS M pelIaTh NPOQPECCHOHANbHBIE 3aaud IOCPEICTBOM HPHUMEHEHUs

[IpumensTh B npodeccruoHaIbHON AESITeNbHOCTH OCHOBHBIE IOJIOKEHUS, PEryJIHpYIOIIMEe B3aWMOOTHOILECHUS

OpPaHI/ISOBLIBaTB 1 KOHTPOJMPOBATH pa60Ty BOOUTENCH aBTOMOOUJICH HA JIUHUHU

12
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2. CTpyKTypa U cofep:KaHHe 0011e00pa3oBaTeIbHOM TN CIUINJINHBI

2.1 O6peM AMCUUIIIMHBI M BBl Y4eOHOM paboThI

BunyueOnoiipaboThl

0O0BeM B yacax

O0beMo0Opa3zoBaTeIbHOM MPOrPAMMBI AUCHUIIIMHBI 155

1. OcHOBHOE coaepKaHue 95
BT. 4

TEOPETHYECKOE 00yUeHHe 70

MPAKTUYECKHUE 3aHATH 13

KOHTPOJIbHBIE paOOTHI 12

2. IIpodeccHOHaNTbHO-OPHEHTHPOBAHHOE COIEPIKAHUE 54
BT. 4..

TeopeTudyeckoe o0yueHue 36

11a00paTOPHBIC 3aHITHS 18

[IpomexxyTouHas arrecTamus (3K3aMeH) 6
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2.2. TemaTuyeckuil 1J1aH U coaepkaHue TUCHUIUTMHBI «Du3nuka»

Dopmupyembie
HaumenoBanme Coxepxanre y4eOHOTO MaTepuana, 1abopaTopHbIe U MPAKTUYECKUE padOTHI, O0beM yacoB  (oOIIHE U
[pa3JesioB U TEM MHIUBUAYAIbHBIN MPOEKT (€CIH MPEAyCMOTPEHBI) npodeccuoHanbHbIe
KOMITETCHIINH
1 2 3 4
Beenenue. CopepxaHue yaeOHOro MaTepuaa; 2 OK 03
Du3nKa U METOIBI Dduznka — QyHAaMEeHTaIbHAas HayKa o Npupojae. EcrecTBeHHO-HAYYHBIH METO]] IO3HAHUS, OK 05
HAYYHOTO TIO3HAHUS €r0 BO3MOKHOCTH M TPaHUIIBl TIPUMEHUMOCTH. DKCIIEPUMEHT M TEOPHS B IPOIECcCe
MO3HAHUS MPUPObl. MoaenupoBanue GU3HUECKUX SIBJICHUN U TpolieccoB. Poib
PKCIIEPUMEHTA M TEOPHH B IIPOIIecce MMO3HAHUS MPUPoIbl. Dr3nueckasi BeTHInHA.
Duznyeckue 3aKoHbI. [ paHHIIbl IPUMEHUMOCTH (PU3HMUECKHUX 3aKOHOB U Teopuid. [IpuHiun
cootBercTBUS. [loHATHE O PU3MUECKOil KapTHHE MUpa. [lorpemHoCcTH H3MEepeHn
(bu3UYECKUX BETUYHH.
3HadyeHue GU3NKU PU ocBOoeHUH npodeccuii u cnermansHocteii CI10
Pasznmen 1. Mexanuka 14(4/-)
Tema 1.1 OcHOBBI ConeprkaHue yueOHOTro MaTepuaa: 4 OK 010K 02
KUHEMATUKH MexaHn9ecKoe JIBHKEHUE U €ro BUIbL. MaTepuaibHas Touka. OTHOCHTEILHOCTD OK 040K 05
MexaHU4YecKoro nBmwkeHus. Cucrema orcuera. [Ipunnun otHocutensHocTH ["anues. OK 07 IIK 1.1
CniocoObl onucanust nuxenus. Tpaektopus. [1yts. [lepememienue. PaBHomepHoe 1K 1.2
npsMoJinHeHoe nBuxeHue. CKopocTb. MIHOBEHHAs M CPEeNIHSAS CKOPOCTH. Y CKOpEHHE. 1K 2.2
[TpssMonMHEHOE TBMKEHUE C IOCTOSTHHBIM YCKOpEeHHEM. JIBIKEHHE € TIOCTOSTHHBIM
YCKOpPEHHEM CBOOOHOrO MajieHus. PaBHOMEpHOE IBM)KEHUE TOUKH MO OKPY>KHOCTH,
YTJI0Bast CKOPOCTb.
LlenTpocTpeMuTensHoe yckopenue. Kunemaruka abcoslloTHO TBEPJIOTO Tea.
Tema 1.2 OcHOBBI Copepxanue yueOHOro MarepHuaa: 4 OK 01, OK 02
TMHAMUKHA OcHoBHas 3aaada quHaMuku. Cuna. Macca. 3akonbl Mmexanuku Herotona. Cuiibl B IpupoJe. OK 04, OK 05
Cuuta TSKECTH M Cujla BCEMUPHOTO TATOTEHUA. 3aKOH BCEMUPHOTO TAroTteHus. [leppas OK 07IIK 1.3
KOCMHYecKasi CKOpocTb. J[BrkeHue tuiaHeT u Manbix Ten ConHeuHoil cuctemsl. Bec.
HesecomocTs. Cuitbl ynipyroctu. Cuiibl TpeHus.
Tema 1.3 Coneprkanue yueOHOTo MaTepuana: 4 OK 010K 02
OK 040K 05
OK 07
[1K 1.2
MK 1.3
[1K 2.2
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3aKOHBI COXpaHCHUA B

I/IMHy.]'IBC TCia. I/IMHy.]'IBC CHIIBI. 3aKOH COXPAaHCHUA UMITYJIbCA. PeaktuBHOEC JABUKCHUC.

MEXaHUKE

Mexanuuaeckasi paboTta 1 MoutHocTh. Kunernueckas sueprus. [loTennuansHas sHEprusl.
3aKOH COXpaHEHUs1 MeXaHUYeCcKol sHepruu. Pabora cuiibl TSXKECTH U CUIIBI YIIPYTOCTH.
KoHcepBaruBHbIe cuibl. [I[puMeHeHne 3aKOHOB coXpaHeHus. croib30BaHue 3aKOHOB
MEXaHUKH JUUIs1 OOBsCHEHUS ABM)KEHHsI HEOECHBIX TEJ U /ISl pa3BUTHSI KOCMHUECKUX
MCCIIEIOBAHMM, TPAaHULbI IPUMEHUMOCTHU KJIACCUYECKON MEXaHUKH.

[TnacTudeckas (ocrarounas) aedopmanus. TermmoBoe pacuimpeHue TBEPABIX Tl U

Pemenue 3a1a4 ¢ npodeccuoHAIbHON HAPABICHHOCTHIO 2
Pasnen 2. MonekynsgpHast GU3KMKa U TEPMOJHHAMUKA 26 (10/2)
Tema 2.1 OcHOBBI Copnepxanue yueOHOro Marepuaa: 6 OK 010K 02
MOJIEKYJISIPHO (OCHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKOI Teopun. PazmMepsl n Macca MOJIEKYT U OK 040K 05
- KHHETUYECKOWTEOPUH [aToMOB. bpoyHOBcKoe iBrkeHue. CHITbI M SHEPTUSI MEKMOJICKYIISIPHOTO B3aUMO/ICHCTBHSL. OK 07
CTpoeHue ra3000pa3HbIX, JKHUIKUX U TBEPIBIX Tell. MneanbHbliil ra3. JlaBieHue rasa. MK 1.1
(OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TeopuH ra3os. TemmnepaTtypa u ee 1K 1.2
n3MepeHue. TepMoauHaMUyuecKas [IKaia TeMepaTrypbl. AOCOJIIOTHBIN HyJIb TEMIIEPATYPBI. 1K 1.3
Temmneparypa 3Be37. CKOPOCTH JBM)KEHUS MOJIEKYI U MX U3MEpeHHe. Y paBHEHHE COCTOSHUS
ueanbHOTO ra3a. M3omporeccsl n ux rpaduku. ['a3oBbie 3akoHBI. MonspHas ra3oBas
OCTOSIHHAS
JlaGopaTopHbIe 3aHSTHS:
JlaGopatopHas pabota Nel. M3yueHue oJTHOTO U3 N30MPOLIECCOB. 2
Tema 2.2 Conepkanue ydeOHOro MaTepuarna; 6
OCHOBBI BryTpeHHsIs sHeprus cucTeMbl. BHyTpeHH:s sHeprus uaeanbHoro rasa. Pabora u remnora OK 010K 02
TepMOAVHAMUKH Kak (hopMBbI niepeaayn sHeprun. TenaoeMKocTsb. Y qenbHas TeroeMKocTs. KonnuectBo OK 040K 05
TETJIOTHL. Y paBHEHHUE TerioBoro OanaHca. [lepBoe Hauano TepMoIuHAMUKU. ATHa0aTHBIN OK 07
rpouecc. Bropoe Hadano repMoarHaMuky. [IpuHIAI NeHCTBUS TEILIOBOM MAILIMHBI. IK 1.2TIK 1.3
Terutoeie neurarenu. KIIJ[ teroBoro npuraresns. XonoanapHele MauHbl. OXpaHa MK 2.21IK 5.2
IPUPOJIBIL.
Tema 2.3 Coneprkanne y4eOHOro MaTepuarna; 3
IArperaTtHele cocTOossHUSA [cnapeHue 1 KoHneHcanus. HachleHHbIi nap 1 ero cBoicTBa. AGCONIOTHAS U OK 01
BEIECTBA M (DA30BBIE  OTHOCHTENIbHAS BIAXHOCTh BO3MyXa. [I[pHOOpPHI IS ONpeIeTICHUs BIAKHOCTH BO3/IyXa. OK 02
MEpPEXO0IbI Touka pocel. Kunenue. 3aBUCHMOCTb TEMITEpATypbl KUIIEHUS OT AaBieHusd. Kputuueckoe OK 04
COCTOSIHUEBEIIECTBA. XapPAKTEPUCTUKA KUJIKOTO COCTOSHUS BenlecTBa. I[0BepXHOCTHBIM OK 05
CJIOM >KMJIKOCTH. OK 07
DHEprusi NOBEPXHOCTHOTO cios. bivkHni mopsinok. [IoBepXHOCTHOE HATsSKEHUE. K 1.2
CmauuBaHue. SIBiIeHNs Ha TPaHULIE JKUJKOCTH € TBEPABIM TelaoM. KanumisspHsle SBIEHUS. MK 2.2
XapakTepucTUKa TBEPJIOTO COCTOSHMs BemiecTBa. Kpucrammmdyeckne u amopdHBIE Tena. 1K 2.3
Ypyrue cBoiicTBa TBEPABIX Tell. 3akoH I'yka. MexaHnueckue CBOMCTBA TBEPBIX TEI. K 2.4
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skuakocteid. Koaddunuent nunerinoro pacmmpenus. Koadounuent o6bEMHOTO
pacimupenus. Y4er pacmuperus B TexHuke. [napnenue. Y aenbHas TEIUioTa MIaBICHHUS.
Kpucramnuzanus. [Ipaktuyeckoe mpuMeHeHHE B MOBCEAHEBHOM )XKU3HU (PU3NYECKUX 3HAHUN
0 CBOMCTBAX ra3oB, KUJAKOCTEM U TBEPbIX TEIL.

Pemenue 3ama4 ¢ npodeccuoHaAIbHON HAPABICHHOCTHIO 2
JlaGopaTopHbIE 3aHATHS:
JlaGopaTopHnast pabota Ne2 OnpeneneHue BIaXKHOCTH BO3AyXa. 2
KontponbHast pabora Nel «MonekymnsipHast pu3nKa U TEPMOTTHAMHUKA) 2
Paznen 3. DnekTpoauHaMuKa 50 (12/12)
Tema 3.1 Cozepskanue y4eOHOr0 MaTepraa: 6 OK 010K 02
DIIEKTPUYECKOE MOJIE OK 030K 04
DIIEKTPUUECKHE 3apsiabl. DIEMEHTAPHBIN 2JIEKTPUUYECKUM 3apsil. 3aKOH COXpaHEHUS 3apsijia. OK 050K 07 I1K 1.2
3akon Kysnona. DnexTpuyeckas mocTosiHHas. DIeKTpuueckoe nojie. HanpsikeHHOCTh T1K 2.2T1K 3.3
priekTpudeckoro noist. [Ipunmun cyneprnosuiun nosneil. [[poBoTHUKN B 3JIEKTPUIECKOM I1K 5.2
oJe.
JIaaeKTpuKy B 37eKTpudeckoMm mnone. [lomspusanus qusinekTpukoB. Pabora cun
hiekTpocTatudeckoro noss. [lorennman. PasHocts noreHnmanos. Cs3b
MEK/Ty HapsHKEHHOCTHIO M PA3HOCTHIO TIOTEHIIMAIOB YJIEKTPUYECKOTO TIOJISL.
JnekTpoeMKocTb. Ennnuisl anektpoeMkocT. Konnencaropel. CoetuHeHne KOHIEHCaTOPOB
B OaTapero. DHEPrus 3apsKEHHOTO KOHJEHCATOpa. DHEPIHsl JIEKTPHUUIECKOTO MOJIS.
[TprMeHeHne KOHIEHCATOPOB
Pemenue 3amgau ¢ mpodecCHOHAIbLHON HAMIPaBIECHHOCTHIO 2
JlaGopaTopHble 3aHATHS: 2
JlaGopatopHas pabota Ne3. OnpeneneHne 3JIeKTpUIeCcKOi eMKOCTH KOHAEHCATOPOB
Tema 3.2 ConeprkaHue yueOHOTo MaTepuana: 6
3aKOHBI IOCTOSHHOTO OK 010K 02
TOKa OK 030K 04
OK 050K 07
MK 1.2
MK 2.2
K 3.3
IK 5.2

17




YCJ'IOBI/ISI, HCO6XOI[I/IMBIe AJIs1 BOBHUKHOBCHHSA U IMMOAACPKAHUA SJICKTPUICCKOI'0 TOKA. Cuia
TOKA M INIOTHOCTH TOKa. 3akoH Oma IJId ydacCTKa LCIIN. 3aBUCHMOCTb SJICKTPUYCCKOT'O
COIIPOTUBJICHUA OT MaT€pHralia, JJIMHBI U INIOAAN IMTOIIEPEYHOIO CCUCHUSA IMPOBOAHHKA.

3aBUCHUMOCTD 3JIEKTPUUECKOIO COIPOTHUBIICHUS IIPOBOJTHUKOB OT
TEMIIEPATYPBI.
TemnepaTypHbIit KO3 PHUIHUEHT CONMPOTUBIICHHUS. CBepxnpoBOIUMOCTb.

PaGoTa 1 MOIITHOCTH TTOCTOSIHHOTO TOKA. TeroBoe aeiicTBue Toka. 3akoH Jxoyns—
Jlennia. DnekTpoABMKYILAs CUjla HICTOYHUKA TOKa. 3akoH OMa JUist IOJTHOM 1ieTH.
OnekTpuueckue uenu. [lapannenbHoe U nocienoBaTebHOe COeTMHEHNE IPOBOIHUKOB.
3akonbl Kupxroga mst y3na. CoemuHeHne HICTOYHUKOB JIEKTPHUECKOM YHEPTUU B OaTapero.

Pemenue 3a1a4 ¢ npodeccHoHAIBHON HAPABICHHOCTHIO

JlabGopaTopHbIe 3aHATHS:

Jlaboparopras padota Ned OrnpenencHre TepMHUIESCKOTO KOAPPHUITUSHTA COTPOTHBIICHUS
MEJIH.

JlaGopaTopHnast padota Ne5 Mzmepenue 3/]C v BHyTpEHHETO COMTPOTUBIICHHS] HICTOYHUKA
Toka. Jlabopatopnas pabota Ne6 V3yueHue 3akOHOB MMOCIEOBATENFHOTO U MapalljIeIbHOTO
COCIMHEHUI TPOBOJHUKOB.

JlaboparopHas pabota Ne7 UccnenoBanue 3aBUCUMOCTH MOIIIHOCTH JIaMITbl HAKaIHUBaHUS OT
HaIpsDKEHUS Ha €€ 3aKUMax.

OK 010K 02
OK 030K 04
OK 050K 07
MK 1.2

IK 2.21IK 3.3
K 5.2

KonTponbHas padota No2 «DnexTpuueckoe moje. 3aKOHbl TOCTOSTHHOTO TOKay

Tema 3.3
DIEKTPUUECKUI TOK
Bpa3JIMYHBIX Cpeax

Coneprkanue yueOHOro MaTepuarna:

DIEKTPUYECKUN TOK B METAIUIAX, B DJIEKTPOJIMTAX, Fa3axX, B BAKyyMe. JJIEKTPOJIN3. 3aKOH
brekTponnsa Papages. DIEKTPOXUMUUYECKUN SKBUBAJICHT. BUIbI Ta30BbIX pa3psioB.
TepmonnexkTpoHHas smuccus. [Inazma. DneKTpuyecKkuii TOK B OIYIIPOBOAHUKAX.
Cob6cTBeHHast U TpUMecHas mpoBoauMocTH. P-n nepexon. [IpumeHeHue noinynpoBOAHUKOB.
[TomyrpoBOTHUKOBBIE TPHOOPHI.

Tema 3.4

CogepxaHue yaeOHOTr0o MaTepHana;
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MarauTHOE I10JIE

BeKTop HHAYKOWUHW MAarHUTHOI'O ITOJIA. Hapr[}KeHHOCTB MAar"duTHOI'O IT1OJIA. HeﬁCTBHe

Tema 4.2

CopepxaHue yaeOHOro MaTepHana:

MarHMTHOT'O T10JIS Ha NPSIMOJIMHENHBINA IPOBOIHUK ¢ TOKOM. B3aumoneiicteue TokoB. Cuna OK 010K 02
Ammnepa. [Ipumenenue cuinbl AMnepa. MarHUTHBIH MOTOK. PaboTa 1mo nepemerneHuno OK 030K 04
MPOBOJIHUKA C TOKOM B MAarHUTHOM TioJie. JIeiiCTBME MarHUTHOTO MOJIsl Ha ABUKYIIIHICS OK 050K 07
sapsia. Cuna Jlopenna. [Ipumenenue cunel Jlopenia. OnpeaeneHue yaeiabHOTO 3apsiia. K 1.2
MarauTHble cBOMCTBA BellecTBa. MaruutHas npoHunaemMocts. CoslHeYHast akTUBHOCTD U €€ IK 2.211K 3.3
BIIMSIHUE HAa 3eMiIt0. MarHuTHbIe OypH. [1K 5.2
Permenue 3aa4 ¢ npodeccuoHanbHOM HalIPaBIEHHOCTHIO 4

Tewma 3.5 Coneprkanue yueOHOro Matepuarna: 4

DIIEKTPOMAarHUTHAs SIBneHue rnekTpoMaruuTHOU nHAYKIMK. [IpaBuno Jlenna. 3akoH 31eKTpOMarHUTHOM

MHAYKIUA MHIYKIIHAH. BI/IXpCBOG 3JICKTPHUYICCKOC TI0JIC. SJIC MHAYKIHAN B ABMKYIIUXCS TPOBOJHUKAX.
SIBneHne caMOUHAYKIMH. UHIYKTUBHOCTh. DHEPrUs MarHUTHOTO MOJIS TOKA.
B3auMoCBs3b 2JIEKTPUYECKUX U MATHUTHBIX TOJIEH. DJIEKTPOMAarHuTHOE MoJie
Pemenue 3a1a4 ¢ nmpodeccCHOHATBHON HAPABICHHOCTHIO 2
JlabGopaTopHbIe 3aHATHS:
JlaGoparopHas pabota Ne8 M3yueHue sBJIeHUs JIEKTPOMATHUTHOW MHAYKIIUU 2

KontponbHast pabora Ne3 «MarHutHoe moje. DIeKTPOMAarHUTHAS MH Ty KIS 2

Paznen 4. Konebanust 11 BOJHEI 17 (4/2)

Tema 4.1 ConeprkaHue yueOHOro MaTepuania: S)

MexaHndeckue KonebarensHoe nBukenue. I'apMonndeckue konedanus. CBOOOIHbBIE MEXaHUYECKHE OK 010K 02

KOJIeOaHs M BOJHBL  [KojieGanus. [IpeBpaluenue sHeprum npy KoJedareabHoM aBrKeHrd. CBOOOIHBIE OK 040K 05
3aTyxarollyue MexaHnyeckue konebanus. Marematnueckuii MasTHUK. [IpyKUHHBINA MasiTHUK. OK 07
BbIHyX/IeHHbIE MEXaHUYeCKHe KoslebaHus. PesonaHc. K 1.2
[Toniepeunble U MPOI0JIbHBIE BOIHBI. XapaKTEPUCTUKHU BOJHBL. 3BYKOBBIE BOJIHBI. 1K 2.2
YpTpa3ByK U €ro IPUMEHEHUE 1K 3.3

K 5.2
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DJIeKTPOMarHUTHHIE

CBOOOIHBIE AMIEKTpOMarHuTHele kojebanus. [IpeBparienne sHepruu B KojedaTeaIbHOM

KOJIeOaHUS U BOJHBI KoHType. @opmyna ToMmcoHa. 3aTyxaromnye 31eKTpOMarHuTHble kKojebanus. I'eneparop OK 010K 02
HEe3aTyXalolUX JICKTPOMAarHUTHRIX KoJeOaHuil. BIHYKIEHHBIC SJIEKTPUIECKHE KOJICOaHUsI. OK 040K 05
[ lepemeHHBIN TOK. ['eHepaTOp NEpEMEHHOr0 TOKa. EMKOCTHOE ¥ MHIyKTHUBHOE OK 07
COIIPOTHUBIICHUS IEPEMEHHOTO TOKA. AKTUBHOE CONpPOTHUBIIEHUE. 3akoH OMma it K 1.2
PIIEKTPUUECKOM 1N MepeMEeHHOro Toka. PaboTa 1 MOIIHOCTh IEpeMEHHOr0 ToKa. Pe3onanc K 2.2
B AseKkTpudeckoi rienu. Tpanchopmaropsl. Toku Beicokoi yacToThl. [lomydyenue, nepenaya
U pacrpeie]IeHre dJEKTPOIHEPTruH. DICKTPOMArHUTHOE OJIE KaK OCOOBIN BUI MaTEPHH.
DJIeKTpOMarHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BoJIH. Bubpatop I'epia.
OTKpBITHIN KoJIeOaTenbHbIN KOHTYp. M300petenue paano A.C. Ilonosem. [lonsitre o
paauocszu. [Ipunnun paanocsssu. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJIH.
Perenue 3ana4 ¢ mpodeccuoHanbHOM HAIIPaBICHHOCTHIO 1
JlabGopaTopHbIe 3aHATHS:
JlaboparopHas pabota Ne9 Nzydenne padboTsl TpaHchopmaropa 2
KonTponbHast padota Ne 4 «KosnebaHus 1 BOJTHBI» 2
Paznen 5. Ontuka 22 (4/2)
Tema 5.1 [Ipupona Coneprkanue yueOHOro MaTepuarna: 6
CBETA ToueuHblil HICTOYHUK cBeTa. CKOPOCTh paclpOCTPAHEHUSI CBETA. 3aKOHbBI OTPAXKEHUS U
npenomiieHus cBeta. CoiHeuHble U TyHHbIe 3aTMeHus. [Ipunnun Ioiirenca. [lonnoe
otpaxkenue. JIunzsl. [locTpoenue nzoOpaxkenus B nuH3ax. Popmyiia TOHKOH JTWH3HI.
'YBenuueHue NuH3bL. [ 1a3 kak onTudeckas cucrtema. Onrudyeckue npudopsl. Teneckonsl.
Cuita cBeta. OCBEIIEHHOCTh. 3aKOHBI OCBEILIEHHOCTH.
Pemenue 3amau ¢ npodeccruoHalbHON HANPaBICHHOCTHIO 4
UlabGopaTopHble 3aHATHS: OK 01
UlaboparopHas pabota Nel0 Onpenenenre nokasartess IPeJIOMICHUs CTEKIIa 2 OK 02
Tema 5.2 BosnHOBBIE Coneprxanue yueOHOro MaTepuana: 6 OK 04
CBOWCTBA MuTepdepentus cBeta. KorepeHTHOCTH CBETOBBIX JTydeld. IHTepdhepeHIrst B TOHKUX IQIIIE 353
CBETA rmieHkax. Konbia Hetotona. Mcnonb3oBanue naTepPEepeHIINT B HAYKE U TEXHUKE. OK 0'1
[udpaxmus ceeta. Audpakus Ha eny B MapaiiedbHbIX Tydax. Jludpakirontas OK 02
pemierka. [Tonspuzanus nonepeunsix BosH. [lonspuzanus ceera. [IBoiitHoe OK 03
imyuenpenomiieHue. [omsiponnsl. ucniepcus ceera. Buabl uzinyyenuid. Bugsl ciekTpos. OK 04
Cnextpsl uctyckanusi. CriekTpbl orjomenus. CekTpanbHbId aHann3. CeKTpaabHbIe OK 05
KJIacChl 3Be3/1. YibTpaduoneroBoe uznyuenue. MadppakpacHoe uznyuenue. PeHTreHOBCKUE OK 07

imyun. MIx mpupona u coiictBa. [lIkana s3neKTpoMarHuTHEIX U3Ty4eHUN
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UlaGopaTopHbIE 3aHATHS:

UlaGopaTtopnast pabora Nel1 Onpenenenue IMHbI CBETOBOM BOJIHBI C IIOMOIIBIO
MU(PPAKIIMOHHON PEIIETKH.

UlaGopaTopnast pabota Nel2 HaGroieHre CIjIomHOrO U IMHEHYaToro CrieKTpOB

[1K 2.2

KontposbHas padota No

5 «Onrtukay

Tema 5.3 CrienmaiabpHaas
TeopHUs
OTHOCHUTCIIBHOCTHU

Conepkanue yueOHOrO MaTepuana:

JIBrKEeHME CO CKOpPOCThIO cBeTa. IlocTynaTel TeOpUN OTHOCUTENBHOCTH U CIIEACTBUS U3 HUX.
HBapuaHTHOCTh MOJyJISl CKOPOCTH CBETa B BakyyMme. DHeprus okos. CBa3b Macchl U
SHEPTrUU

CBOOOTHON YaCTHIIbI. DJIEMEHTHI PEIATUBUCTCKON TUHAMUKU

OK 010K 02
OK 030K 04
OK 050K 07
K 2.2.

Paznen 6. KBanroBas ¢gusuka

12 (2

Tema 6.1 KBantoBas
OIITHUKA

Conep;xaHI/Ie yqe6Hor0 MaTcpHraia:

4

KBanToBas runoresa [1nanka. TennoBoe uziyyenue. KopnyckynsipHO-BOJIHOBOM JyallM3M.
@Dotonsl. ['unoresa ne bpoiins o BOMHOBBIX cBoicTBax yacTull. COOTHOIIEHUE
HeonpeneneHHocTel ['elizendepra. Jlapnenue ceera. Xumuueckoe aeicTre cBeta. OmbIThI
[1.H.JIe6eneBa u H.M.BaBunosa. ®otoaddext. YpaBuenue DitHirelHa s porodddekra.
Buewmnuit porornexkrpudeckuii 3pdext. Buyrpennunii pororpdexr. Tumnsl GpoTOMEMEHTOB.
[Tpumenenue porospdexra

OK 01
OK 02
OK 04
OK 05
OK 07
MK 1.2

Tema 6.2 ®usnka aroma
1 aTOMHOTO siApa

Coneprkanue ydeOHOro MaTepuarna:

IPazBuTHE B3IIIAI0B Ha CTPOCHUE BellleCTBA. MOJENN CTPOSHUS aTOMHOTO Spa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopo/a. SnepHas Monenb aroma. OnbIThl
3.Pesepdopna. Monens atoma Bogopoaa no H.bopy. KBantosie noctynats! bopa. Jlazepsl
PannoakTUBHOCTB. 3aKOH PaInOaKTUBHOTO pacnaza. PaanoakTHBHbIE pEeBpallleHusl.
CriocoObI HaOIIOICHUS U PETUCTPALlUH 3apsKeHHBIX yacTull. D¢ dexT BaBunosa —
UepenkoBa. CTpoeHne aTOMHOTO sipa. [{edekT Macchl, SHEPTUS CBSI3H U YCTOMYUBOCTD
AQTOMHBIX s1ep. A nepHble peakuuy. S iepHas SHEpreTuKa. JHEPreTUYECKUM BBIXO SIEPHBIX
peakuuid. IckyccTBeHHas paIuOaKTUBHOCTB. Jlenenue Tsokenbix saep. Llennas snepuas
peakuys. YrpasisieMas LenHas peakuus. S nepHslil peaktop. TepMosaepHsblii CUHTES.
OHeprus 3Be3/1. [loyueHne paguoakTHBHBIX U30TONOB U X IPUMEHEHUE. bronorndyeckoe
NeNCTBUE paiMOAKTUBHBIX U3JIyUYE€HUN. DJIEMEHTapHbIE YACTHIIBI.

MK 2.2
11K 3.3

KonTponbHas pabora No

6 «KBanToBas pusuka

Paznen 7. Ctpoenue Beenennoi

Tema 7.1 Ctpoenue
COJIHEYHOH CUCTEMBI

ConeprkaHue yueOHOTO MaTepuraa:

COHHC‘IH&H cucrema. HJIaHeTI:I, X BUANMOC IBUXCHUC. MEUIBIG TCI1a COHHG‘IHOﬁ CUCTCMBI.
Cucrema 3emsisi—Jlyna. Connie. ConHeyHasi akTuBHOCTb. Mictounuk sHeprun ConHIa u

OK 01
OK 02
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BBE3I.

Tema 7.2 DBoronus
Bcenennon

CopnepxaHue yueOHOro MaTepHania:

3Bé3[[BI, HUX OCHOBHBIC XapaKTCPHUCTUKHU. COBpeMeHHBIG MMPEACTABJICHUA O IPOUCXOKIACHUN

OK 03
OK 04
OK 05
OK 07

1 sosronny ColtHIa U 3BE31. DTanbl )KU3HM 38631, Mueunsiii [Iyte — nama [anaktuka., 2

Tuns! ranaktuk. Paguoranaktuku u kBazapsl. Beenennas. Pacimpenue Beenennoil. 3akon

Xab0:ma.

Teopus bonbioro B3peiBa. MaciitabHast cTpykrypa Beenennoi. MeraranakTuka.

UlabopaTopHbie pabOTHI:

UlaGopaTopnas pabora Nel3. M3yueHnue kapThl 3Be34HOTO Heba. 2
[IpomexxyTouHas aTTecTalus: SK3aMeH 6
Bcero: 155
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3.YciaoBus peajm3anuu NporpaMMbl 001e00pa30BaTeIbHON AU CIUIIIHHBI
3.1. TpeboBanusi K MUHUMAJIbHOMY MaTE€PUAIbHO-TEXHUUYECKOMY

o0ecreyeHunto
Peanuzauus nporpaMMbl JUCLUILIAHBI TPEOYEeT HATMYUS y4eOHOro KabuHeTa
1076370978
O06opynoBaHue yueOHOTO KaOMHeTa:

1. [udporas 1aboparopus 1o GU3UKe I YIUTES;

2. [udporas maboparopust 1o GuU3MKe IJI YICHUKA;

3. Becbl TexHHUecKue ¢ pa3HOBECaMU;

4. KommuiekT 151 1abopaTopHOTro MpakTHUKyMa MO ONTUKE;

5. KoMrmekt 1151 1abopaTopHOro MpakTUKyMa 110 MEXaHUKE;

6. KommuiekT uis 1abopaTopHOro MpakTUKyMa MO MOJIEKYJSIpPHON (QHU3UKE U
TEPMOINHAMHUKH;

7. KommuiekT mans  nmabopaTOpHOrO TPaKTUKyMa IO SJEKTPUYECTBY (C
TEHEPATOPOM);

8. KommiekT ans  wu3ydeHHs] BO30OHOBISIEMBIX HCTOYHHKOB DHEPTHH

(ComHEYHOW, BETPOBOM DHEPrUHM, OHO-, MEXAHUYECKOW U TEPMODICKTPUUYECKON
HHEPTETUKH );

9. AmnepMeTp 1a00paTOPHBIN;

10.  BoapT™meTp J1a00paTOpHBIN;

11.  Konopumetp ¢ HAOOpPOM KaJIOPUMETPUUECKHUX TET,

12. Tepmometp 1abopaTOPHBIL;

13.  KommekT miIs  W3y4YeHHs] OCHOB  MEXAHUKW, TTHEBMATHUKH U
BO300HOBIISIEMBIX HCTOYHUKOB YHEPTUH;

14.  bapometrp-anepoun;

15.  BJox nmuTaHus peryIupyeMBblii;

16. BeO-kamepa Ha MOJABUXHOM IITATUBE;

17.  Bunmeokamepa jyist pabOThl C ONITUYECKUMHU MPUOOPaAMH;

18.  I'eneparop 3ByKOBOW;

19. T'urpometp (ICUXpPOMETD);

20. I'py3 HaOOpHBIN;

21.  JluHaMOMETp AEMOHCTPALMOHHBIN;

22. KOMIUIEKT NOCy bl AEMOHCTPALMOHHON C IPUHAICKHOCTSIMU;

23. MaHoMeTp KUAKOCTHON JEMOHCTPAIIMOHHBIN;

24,  Metp 1eMOHCTPAIMOHHBIM;

25. Muxkpockon 1eMOHCTPaIMOHHBIM;

26. Hacoc BakyymHbIi1 KOMOBCKOTO;

27.  CTonuK NOABEMHBIN;

28.  IlltatuB neMOHCTPAIMOHHBIN (DH3NUSCKUIA;

29.  DIEeKTpPOIUIMTKA;

30. HaGop neMoHCTpaIMOHHBIN 0 MEXaHUYECKUM SIBJICHUSIM;

31. HaGop neMOHCTpallMOHHBIN MO TUHAMHUKE BPAIIaTeILHOTO JBUKECHHUS;

32.  HaGop neMOHCTpaIlMOHHBIN MO MEXAaHUYECKUM KOJICOaHUsIM;

33. HaGop 1eMOHCTpallMOHHBIN BOJIHOBBIX SIBIICHUIA;

34. Benepko Apxumena;

35. Magrauk MakcBenna;
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36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
SABJICHUSM,;
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

HaGop ten paBHOro o0neMa;

Habop ten paBHOI Macch;

[Tpubop ans nemoHCTpau aTMOCHEPHOTO TABICHUS;

[Ipu3ma, HAKJIIOHSFOIIASICS C OTBECOM;

Peruar 1eMOHCTpAIMOHHBIN;

Cocynpl coobmiaroniyecs;

CrakaH OTJIMBHOM JI€MOHCTPAIIMOHHBIN;

Tpy6ka HeroToHa;

[Tap ITackans;

Habop 1eMoHCTpaIlMOHHBIHN 110 MOJIEKYIIPHOU (PU3HUKE U TETIIIOBBIM

Habop neMoHCTpallMOHHBIN 110 Ta30BBIM 3aKOHAM;

Habop kanuinsipos;

TpyOka 1151 AeMOHCTpauu KOHBEKIIUHU B )KUJIKOCTH;

[{unrHAPHI CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ xosbLOM;

BBICOKOBOJIBTHBIN UCTOYHHK;

['eneparop Ban-ne-I'paada;

Jlo3umerp;

KamepToHbI Ha pE30HAHCHBIX AIIUKAX;

Komrmiekt npuGopoBu NpUHAIJICKHOCTEH I IEMOHCTPAIIMKU CBONCTB

SJICKTPOMArHUTHBIX BOJIH,

56. Kowmmuiektn puOOpoOBIJISi M3y4YEHHsS TPUHIUIOB  pajuoIpueMa
pazuonepenauu;

57.  KOMIUIEKT NpOBOJIOB,;

58.  Maruut ayrooOpa3HbIi;

59. Marunur nojiocoBOM I€MOHCTPALIMOHHBIN;

60. MammuHa 3nexTpodopHasi;

61. MaATHUK dIEKTPOCTATUYECKUM;

62. Habop mo u3y4eHuto MarHuTHOTO TOJIs1 3eMIIH;

63. Halop neMOHCTpallMOHHBIN O MAarHUTHOMY MOJIIO KOJIBIIEBBIX TOKOB;

64. HaOop neMOHCTpaIMOHHBIN MO MOJTYNPOBOAHUKAM;

65. Habop neMoHCTpaIMOHHBIN IO TIOCTOSTHHOMY TOKY;

66. HaOop neMoHCTpallMOHHBIN N0 3JIEKTPUUECKOMY TOKY B BaKyyMe;

67. Habop 1eMOHCTpPAIIMOHHBIN MO JIEKTPOIUHAMUKE;

68. HaGop ansa neMoHCTpaluy MarHUTHBIX MOJIEH;

69. HaGop ais neMoHCTpaluu JISKTPUIECKUX TTOJICH;

70.  TpanchopmaTop yueOHBIH;

71.  Ilamouka cTeKJIsIHHAS,

72.  Ilanouxa >00HUTOBAS;

73.  Ilpubop JleHnna;

74.  CTpenku MarHUTHBIE HA IITATUBAX;

75.  CynraH 21€KTpOCTaTUYECKU;

76.  IlltatuBbI U30JIUPYIOLINUE;

77.  DIEKTPOMAarHuT Pa30OPHBIL;

78.  Habop neMoHCTparMoOHHBIN IO TEOMETPUUECKON ONITHKE;

79. HaGop 1eMOHCTpallMOHHBIN MO BOJHOBOW ONTHKE;
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80.  CHekTpOCKOIl IBYXTPYOHBIH;

81. Habop cnekTpanbHbIX TPYOOK C HCTOUHUKOM MHUTAHUS;

82.  YcranoBka misa uzyueHus Gporodddekra;

83. HaOop neMoHcTpanroHHbIN 10 mocTostHHOM [maHka;

84. KoOMIUIEKT HArIIOHBIX [OCOOWN Ui
IIOCTOSIHHOTO UCTIOJIb30BaHUS;

85.  KomruiekT nopTpeToB 1jisi opopMIIeHUSI KaOUHETA;

86. KoMmruieKkT 1eMOHCTpaIlMOHHBIX YUECOHBIX TaOIUII.

[Ipn Hamuuumm HeoOXoawmMoro oOOpYIOBaHUS 3aHATHS 10 (QU3MKE B
HEKOTOPBIX CJIy4dasx MOTYT TPOBOIAUTHCS B HMEIOIIMXCS B 00pa30BaTeIbLHOU
OpraHU3alMA MaCTEPCKHUX WU JIA0OPATOPHSIX.

3.2NUudopmarmonHoe odbecrieueHue 00yueHusl

1. Jns peamuzanuyd mporpamMMbl OHMOIMOTEUHBIM (OHA 00pa3oBaTeIbHON
OpraHu3alliyd JOJDKEH HMMETh IeYaTHBIE W/WIM DJIEKTPOHHBIE 00pa3oBaTelbHbIE U
uH(QOPMAIIMOHHBIE  PECYpChl,  PEKOMEHJIOBaHHbIE  JJI1  WCIOJb30BAaHHUS B
o0pa3oBaTeIbLHOM MPOIECCe, HE CTapIIIe MATH JIET C MOMEHTA U3/JaHuS.

2. PexomeHngyemble MeyaTHbIE MU3JAHUS 110 pealn3aluu 0011eo0pa3oBaTeIbHON
JUCHUIUIMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHJAIUSAX I10 OpTraHu3aluu

oOyueHus.
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4. KOHTPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHMS AUCHMITIUHBI
KonTponb # oOlleHKa pacKpbIBAalOTCA Yepe3 YCBOCHHbIE 3HAaHUA H
npuoOpeTeHHbIe 00yJalOIIMMUCS YMEHHUS, HAallpaBJICHHbIE Ha (POPMHUPOBAHUE OOIINX
U Npo(hecCHOHANbHBIX KoMIeTeHInH. KoMneTeHun qOMmKHBI OBITh COOTHECEHBI C
NpEeIMETHBIMUA pe3yibTaTaMu. JIJIsi KOHTPOJS M OIIEHKH PE3yJbTaTOB OOYUYCHHUS
npernojaBaTeNb BbIOMpaeT (GOpMBI M METOABI C Y4YETOM MpoecCHOHAIN3ALUH
oOyueHus 0 MPOrpaMMe JUCIUILTHHBIL.

Kon n HaumeHoBaHue Paznen/Tema TunoneHo4HbIXMED
bopMHUpPYEMBIX KOMITCTCHITHI OTIPUSITHI
OK 01. Beibupats criocoOsI Pazgen 1. Temnr 1.1., 1.2, 1.3 - YCTHBII OMPOC;
pelIeHus 3a1a4 Pazgen 2. Temnr 2.1., 2.2., 2.3. - DpOHTATBHBIH OMPOC;
npodeCCHOHAIBHON Paspmen 3. Temn1 3.1.,3.2.,3.3.,3.4., | Ouerka
JeSTEIbHOCTH IPUMEHUTENBHO | 3.5. KOHTPOMBHBIX PaboT:
K pa3JIMYHbIM KOHTEKCTaM Paznen 4. Tems1 4.1., 4.2. ’
Pasen 5. Temst 5.1, 5.2., 5.3. - Habmofenue 3a
Pazgen 6. Temnr 6.1., 6.2. XOZIOM BBITIOJTHCHH
Paznen 7. Temsr 7.1., 7.2. 11abopaTopHBIX paboT;
OK 02. Ucnonws3oBath Pasmen 1. Temsr 1.1.,1.2, 1.3 - otierika
COBpPEMCHHBICCPCACTBAIIONCKA, Pazgen 2. Temsr 2.1.,2.2.,2.3. BH6HOHHCHHH
aHaJIN3a U UHTEPIpETALUU PaSI[eJ'I 3. Temsbl 31, 32, 33, J’Ia60p.aT0pHI>IX
uH(pOpMaIMU U 3.4.,3.5. pabor;
UH()OPMAIIMOHHBIETEX HOJIOTHH Pazzen 4. Temsr 4.1., 4.2. - OTICHKA TpaKTHACCKIX
N ——— Paspen 5. Temsi 5.1.,5.2., 5.3. pabot (pewenns
PODeCCHOHATBHOM Paznen 6. Temsr 6.1., 6.2. Ka4CCTBCHHBIX,
Pazgen 7. Temnr 7.1., 7.2. pPacUeTHBIX,
ACATCABROCTH npodecCHoHATEHO
OK 03. IlnanupoBats u Paspgen 1. Temer 1.1.,1.2, 1.3 OPHEHTHPOBAHHBIX
PeaTn30BBIBATHCOOCTBEHHOE Paznen 2. Temsr 2.1.,2.2., 2.3. 3aau);
HpO(i)GCCI/IOHaJ'IBHOG u Paszgen 3. Temnr 3.1., 3.2., 3.3, o GH,Ka
NMYHOCTHOSPA3BHTHE, 3.4.,35. I
[PEAPHHAMATEIBCKYEO Pazgen 7. Temnr 7.1., 7.2. - ”
JTaHWIL;
ACATCITLHOCTE B . - HaOJIFOJIEHHE 3a X0JIOM
npodeccuoHaibHOMChepe, BEITOHEHISI
HCIIOJIb30BAaTh3HAHUAIIO WH THBHTY ATTHBIX
(UHAHCOBOHUTPAMOTHOCTH B MPOEKTOB H OIEHKA
Pa3TUYIHBIX)KU3HEHHBIX S ——
CUTYaIHSIX IDOEKTOR:
OK 04. DddexTuBHO Paspen 1. Temsr 1.1., 1.2, 1.3 ) lz)(:lsza ;HHOHHeHHH
B3aUMOJECHCTBOBATh U Pazgen 2. Temnr 2.1.,2.2., 2.3. TOMAIIIHIX
paboTaTh B KOJUIEKTHBE U géfﬂgﬂsl Tewmsr 3.1.,3.2.,3.3,, CAMOCTOSTENBHBIX
ronanAe Pazgen 4. Temn1 4.1., 4.2. pabor;
Pasznen 5. Temsr 5.1, 5.2, 5.3. - Habmonienye u 5
Pasnen 6. Tems! 6.1., 6.2. OHCHKA PCIICHHS KEHC-
Paznen 7. Temsr 7.1., 7.2. 3ajad,
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OK 07. ConeticTBOBaThH
COXPAHEHHUIO OKPY KaIOIIEH
CPEIIBI, PECYPCOCOCPEIKCHHMIO,

Pazgen 1.
Pazgen 2.
Pasznen 3.

Temer 1.1.,1.2,1.3
Temsr 2.1.,2.2.,2.3.
Temsr 3.1.,3.2.,3.3.,

MPUMEHSTH 3HaHUs 00 3.4.,3.5.

M3MEHEHHH KIMMAaTa, Paznen 4. Temn1 4.1., 4.2.

NPUHITHITH GePEKITHBOTO Pazgen 6. Temsi 6.1., 6.2.

HPOM3BONICTBA, HbDEKTHBHO Pazpen 7. Temsr 7.1., 7.2.

JICUCTBOBATh B YPE3BbIUAMHBIX

CUTYaIUsAX

IIK 1.2 Pazmen 1. Temsr 1.1.,1.2, 1.3

Opranu3oBbIBaTh padboTy Paszmen 2. Temnr 2.1.,2.2., 2.3.

HepcoHaa o 00ecneYeHuIo Pazpnen 3. Temst 3.1.,3.2.,3.3.,

0€30MacCHOCTH NIEPEBO30K U 34.,35.

BBIGOPY ONTHMAIBHBIX Paznen 4. Tems1 4.1., 4.2.

pelenuii mpy paboTax B Paznen 6. Tems! 6.1., 6.2.

YCIIOBUSX HECTAaHAAPTHBIX U

aBapUIHBIX CUTYAIIHH.

IIK 2.2. ObecneunBaTh Pasmen 1. Temrr 1.1.,1.2, 1.3

0€30MacHOCTh JBUKCHUS U Pazgen 2. Temnr 2.1.,2.2., 2.3.

pemath nmpodeccnoHabHBIC Paznen 3. Temn 3.1., 3.2., 3.3,

3aJ1a4y OCPEICTBOM 34.,35.

IPUMCHEHHS HOPMATHBHO- Paznen 4. Temb1 4.1., 4.2.

[IPABOBBIX JOKYMCHTOB. Pazpnen 6. Tems1 6.1., 6.2.

1K 3.3. [IpumeHsTH B Paspen 2. Temnr 2.1.,2.2., 2.3.

npodeCCHOHAIBHON Pa3zpen 3. Temnr 3.1., 3.2., 3.3.,

IEATEIbHOCTH OCHOBHBIE 3.4.,3.5.

IIOJIOKEHUS, PETYITHUPYIOIINE Pasnen 4. Temsl 41, 4.2.

B3aMMOOTHOIIICHMS Paznen 6. Temr1 6.1., 6.2.

MOJIb30BaTesIe TpaHCopTa U

MepeBO3YHNKA.

[IK 5.2. Opranu3oBsiBaTh U Paszpen 2. Temnr 2.1.,2.2., 2.3.

KOHTPOJMPOBATh paboTy Pa3znen 3. Tems1 3.1., 3.2., 3.3,

BOJUTEIICH aBTOMOOMIICH Ha 3.4.,35.

JIAHUN Pasznen 4. Temr1 4.1., 4.2.
Pasnmen 6. Temrn1 6.1., 6.2.

- HaOJIFOIEHUE U
OIIEHKA JCJIOBOM UTPHI;
- JK3aMeH
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5.PexoMeHyeMble eYaTHbIE U31aHNS 110 PeaTu3aunu
001eo0pa3oBaTe/JIbHOM TUCHMILIMHBI

OcHOBHbIE MCTOYHHUKH.

1. Maxkumes, I'. 4., byxosnes, b. b., Corckuii, H. H. / Ilox pen. [lapdentbeBoii
H. A. ®usuka. YueOnuk st 10 k1. — M.: U3narensctBo «IIpocBemienuey, 2019.
—416¢.
2. Mskumes, I'. §., ByxoBues, b. b., Yapyrun, B.M. / Ilox pex. [lapdbentbeBoit
H. A. ®usuka. YueOnuk 1 11 k1. — M.: U3natensctBo «IIpocBemnienuey, 2019.
—399c.

IIOHOJIHI/ITCJII)HLIG UCTOYHUKHU:

3. Jmwutpuena, B. ®. ®uzuka s npodeccuil U CrenuartbHOCTEN TEXHUYECKOTO
npouiid: y4eOHUK 711 00pa30BaTENbHBIX YUPEKICHUN HAYAJIbHOTO U CPEIHETO
npodeccruonansHoro oopaszoBanus / B. ®@. ImutpueBa. — 2-¢ uzg., crep. — M.:
N3 parenbckuil neHTp «Akanemus», 2019. - 448 c.

Ilepeyens UHTEpHET-pecypCoB:

1. Enunasg xomiekuss LHUQPPOBBIX 00pa30BaTENbHBIX pPECYpcoB. — Pexum
J0CTyTIA: http://school-collection.edu.ru/catalog/pupil/?subject=30 (marta
obOpaienus: 29.08.2022);

2. KM-mkoma. — Pexum pmoctyma:  http://www.km-school.ru/(xara

oOpamenus: 29.08.2022);

3. OrtkpeiTas ¢usuka. — Pexxum goctyma: http://www.physics.ru/courses/

op25part2/design/index.htm (mata obpamenus: 29.08.2022);

4. Tlnatdopma SAKmacc — Pexxum noctyna: http://www. yaklass.ru

/(maTtaoOparmenus: 29.08.2022);

5. Poccuiickas ANEKTPOHHAA HIKOJIa — Pexxum JNOCTyma:

http://www.resh.edu.ru/(nata oopamienus: 29.08.2022);

6. ®usuka.ru. —Pexum  gocryma: http://www.fizika.ru (nara
obOpaienns:29.08.2022);

7. ®UIIN (BIIP 11 knacc) — Pesxum goctyna: http://www.fipi.ru

/(mataoOpamenus: 29.08.2022);

DOnexkTpoHHBIN yueOHUK — Pesxum moctyma: http://www.physbook.ru/(nara

obpamenus: 29.08.2022).
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