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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCHHUIIJIMHbI

1.1. Mecto AUCHUIUIMHBI B CTPYKTYpe OCHOBHOIl npodeccHOHAIbHOM

o0pa3oBaTeJIbHOM POTrPaAMMbI

[Iporpamma JUCHUIUIMHBI SBISIETCSI YacThbl0 OCHOBHOM Mpo¢hecCHOHANbHON
obOpazoBatenbHOil mporpammbl CIIO, peanuszyeMoit Ha 0a3e OCHOBHOTO OOIIETrO
oOpa3zoBaHusl, U BXOJUT B 00111€00pa30BaTEIbHBIN UK Y4€OHOTO TUIaHa.

O6mieobpazoBaTenbHas AUCHUINIUHA «DuU3UKa» SBISETCS 00s3aTEIbHON
4acTbhlo 00IIe00pa3oBaTeNbHOIO IUKIa oOpa3oBatenbHOM mnporpammbel CIIO nHa
6a3e ocHOBHOro 001Iero oopazoanus ¢ noiayyeHueM COO c yyeTroM TpeOOBaHUIA
OI'OC CIIO pna ykpynHeHHBIX rpynn mnpodeccuit u cnenuanbHocted YITIC
40.00.00 FOpucnpynenuus no cnenuanbHocTsaM: 40.02.04 FOpucnpyneHuus.

1.2. Ilean u miIaHUpyeMble Pe3yJbTAaThl 0CBOEHUS IMCIHUILINHBI

Heasimu n3yyeHus PU3NKH ABISIOTCH:

e (opmupoBaHHe Yy OOyYalOIMIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa3OBaHUS,
3HAYMUMOCTH  (U3WYECKUX 3HAHMK IS COBPEMEHHOIO0  KBIM(PHUIIUPOBAHHOTO
CIIEIUAIIMCTA MPU OCYIIECTBICHUHU €ro MpodeccuoHaIbHOM NeATeIbHOCTH,

®  OBJIAJICHHE cnenupuyecKon CHUCTEMOM buznueckux HOHSITUH,
TEPMUHOJIOTUEN U CUMBOJIMKOM;

®  OCBOEHHE OCHOBHBIX (PM3MUYECKUX TEOPUii, 3aKOHOB, 3AKOHOMEPHOCTEM;

® OBJIAJICHUE OCHOBHBIMM METOJAMHU HAYYHOIO I[I03HAHUA MPUPOABL,
UCIIOJIb3YeMbIMU B (u3uke (HaOMoIeHue, ONMUCAaHUE, HU3MEpPEHHUE, BBIABUKCHHE
TUIIOTE3, IPOBEAEHUE IKCIIEPUMEHTA);

e OBJIAJCHUE YMCHHSMH 00pabaThiBaTh JaHHBIE SKCIIEPUMEHTA, OOBSCHATH
MOJIYYCHHBIE PE3yJbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXAY (PU3NUECKUMU
BEJIMYMHAMH B HAOJF0/Ia€MOM SIBJICHUH, JENIaTh BBIBOIHI,

e (opMupoBaHME YMEHHs pemaTh (QU3MUECKHe 3a7aud pa3HbIX YpOBHEU
CJIOKHOCTH;

®  Da3BUTHE MO3HABATENIbHBIX MHTEPECOB, MHTEIIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEW B TIpoliecce MPUOOPETeHHS 3HAHWW C HCTIOJIb30BAHUEM Pa3TUYHBIX
HMCTOYHUKOB MHGOPMAIIMA W COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTUW; YMEHUU
dopMynupoBaTh W OOOCHOBBIBATH COOCTBEHHYIO TIO3UIIMIO T1I0 OTHOIICHUIO K
dusznueckor nHOpPMAIUH, TTOTydaeMON U3 Pa3HBIX HCTOYHUKOB,;

® BOCIHTAHHE YYBCTBA TOPAOCTHU 32 POCCUICKYIO (DH3NIECKYIO HAYKY.

Ocob6eHHOCTRI0 (hOPMHUPOBAHUS COBOKYITHOCTH 3a7a4 W3YYCHHS (DU3UKH IS
CUCTEMBI CPETHETO MPOPECCUOHATIBHOTO 00Pa30BaHUs 3aKITI0YACTCS B HEOOXOIUMOCTH
peanuzaluu  Tpo(EecCHOHAIbHOM  HAMpPAaBICHHOCTH  pEIIaeMbIX 3ajad, Yy4éra
0ocoOeHHOCTEeH chephl AeSITENHHOCTH OYAyIINUX CIECIHATINCTOB.

OcBoenue kypca OJ] «Puznkay OpearoaracT peiueHrue CISayOIuMX 3a1a4:

o npuoOpeTeHne 3HAaHUN O (PyHIaMEHTAIBHBIX (PU3MUYECKUX 3aKOHAX,
JeXaluuXx B OCHOBE COBPEMEHHOW (QuU3MUEeCKONl  KapTHHBI  MHUpa, MOPUHIUIIOB
NEUCTBUSI TEXHUYECKUX YCTPOMCTB M MPOU3BOJACTBEHHBIX MPOLIECCOB, O Haubosee
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BaXXHBIX OTKPBITHAX B o0nacTu (1)I/ISI/IKI/I, OKa3aBHIMX OIIPCACIAIOICES BIMAHUC Ha
Pa3BUTUC TCXHUKHU U TCXHOJIOTUU;

o NOHMMaHUe (U3HYECKOW CYIIHOCTU SIBJICHHUH, TMPOSBISAIOLIUXCS B
paMKax IPOU3BOJACTBEHHOU EATEIBHOCTH;
o OCBOEHHE CIOCOOOB MCIOJIB30BaHUS (PU3NYECKUX 3HAHUN ISl peleHus

MPAKTUYCCKUX H TPO(PECCHOHANBHBIX 3a/ad, OOBICHCHHUS SIBICHUH TPUPOIBI,
MPOU3BOJICTBCHHBIX W  TEXHOJOTWYECKHX IPOILECCOB, MPUHIUIIOB  JCHCTBUS
TEXHHYECKUX TPHOOPOB M YCTPOHCTB, oOecrieueHus: 0€30MacHOCTH IMPOM3BOJICTBA H
OXpaHBbI IPUPOJIBL;

e (QopmupoBaHwe  yMEHHMH  pemiatb  Y4eOHO-TIPAKTUYECKHE  3aJaqM
Gu3HUECKOro coAepKaHus ¢ yuéToM PO ECCHOHATLHOM HAIIPaBICHHOCTH,

e MpUOOpETEHUE OIbITA TTO3HAHUS U CAMOIO3HAHUS, YMEHUI CTaBUThH 3a/1auu
U pemaTh IPOoOIeMBbI ¢ y4€TOM NPOo(hEeCCHOHATBLHOM HANIPABICHHOCTH;

e (QopmupoBaHWEe yMEHHMH WCKaTh, aHAJIW3UPOBaTH W 00pabaThIBATh
dusnueckyro nHGopMaIUo ¢ y9EToM PO eCcCHOHATEHOM HAITPaBICHHOCTH;

® [IOATOTOBKA 00YYaIONIUXCS K YCICITHOMY OCBOCHHIO JUCIUIUIMH U MOAYJICH
npo(eCCHOHAIBHOTO MHKIa: (OPMHPOBAHUE Y HMX YMCHHH M OIBITA JEATEIHHOCTH,
XapaKTepHbIX g Tpodeccuit / MOMKHOCTEH CIyKallMX WM CHCIHAIBHOCTEH,
TOJTy4aeMbIX B IPO(eCCHOHAITBHBIX 00pa30BaTEIbHBIX OpPraHU3aIUIX;

® [OArOTOBKA K (QOpMUPOBaHHMIO OOIIMX KOMIIETEHIMHA  Oyaymiero
CHEeIUaNINCTa: CcaMooOpa3oBaHMs, KOMMYHHUKAIIMHM, COTPYAHHYECTBA, MNPUHATHUS
pEIIeHH B CTaHJAPTHOW M HECTAHAAPTHON CUTYAIUSIX, TPOSKTUPOBAHUS, POBEICHUS
dusznueckux mu3MepeHui, 3PpPeKTUBHOrO0 U 0€30MaCHOTO HCIOJIb30BAHUS PA3TUUYHBIX
TEXHUYECKUX YCTPOMCTB, COONIOACHHS TMpaBWJ OXpaHbl Tpylda mpu pabdbore cC
dbuzuIeckuMu nprudopaMu U 000PyAOBAHUEM.

B pe3ynbTaTte 0cBOCHUS TUCIUIUIMHBI 00YUYaAIONUNCS JOKEH 3HATH.

® CMBICI MOHATUH: (U3UUECKOE ABIICHUE, TUTIOTE3a, 3aKOH, TEOPHSs, BEIIECTBO,
B3aMMOJICHCTBUE, DJIEKTPOMArHUTHOE I0Jie, BOJHA, (OTOH, aToOM, aTOMHOE SpoO,
MOHU3UPYIOIINE U3TYUCHHUS;

® CMBbIC]I (PU3NYECKUX BEJIMYMH: CKOPOCTh, YCKOPEHUE, Macca, CUjla, UMIYJIIbC,
paboTa, MeXaHMYeCKas SHEPrusi, BHYTPEHHSAS SHEPTus, aOCOJIOTHAs TeMIepaTrypa,
CpeIHssl KHHETUYECKas DHEprus YacTUI[ BEIIeCTBa, KOJIMYECTBO  TEILIOTHI,
AJIEMEHTAPHBIN AIEKTPUUECKUU 3apsia;

® CMBICI (DU3UYECKUX 3aKOHOB KJIACCHUECKOM MEXaHWUKH, BCEMHPHOTO
TATOTEHUS, COXPAHEHWS DOHEPIHHM, HUMIYJIbCa M  DIEKTPUUYECKOTO  3apsna,
TEPMOJIUHAMUKH, SJICKTPOMArHUTHON UHAYKIUH, PoTodddexTa;

® BKJIAJl POCCHMCKUX W 3apyOEKHBIX YUYEHBIX, OKa3aBIIUX HaAWOOIbIIEE
BIIUSTHUE Ha Pa3BUTHE QU3HKH;

B pesynbTaTte 0cBOSHUS TUCIUTUTHHBI 00YJaIONTUICS JOIKEH YMETh:

®  MPOBOJUTH HAOIIOACHUS, TUITAHUPOBATH U BBITIOIHATH SKCTICPUMEHTHI,

®  BBIIBUTATH THIIOTE3BI U CTPOUTH MOJICIIH,

® TPUMEHATH TOJYYCHHBIC 3HAHWS 1O (QU3UKEe I OOBICHCHHS
pa3sHO00Opa3HBIX (HU3NUECKUX SIBICHUN U CBONCTB BEIIIECTB;

®  TMPaKTHYECKH MCTOIb30BaTh (PU3NUECKUE 3HAHNUS,

®  OIICHUBATH JOCTOBEPHOCTHh €CTECTBEHHOHAYYHOU MH(POPMAIIHH;



® UCHOJb30BAaTh MPUOOPETEHHbIE 3HAHUA M YMEHUS JUIsl  pEeLleHus
MPAKTUYECKUX 3a/1a4 MMOBCEIHEBHOMN KU3HU, 0OecriedeHus] 0€301acCHOCTA COOCTBEHHOM
KU3HU, PALIMOHAJIBHOTO IPUPOAOIIOIb30BAHUS U OXPaHbl OKPYKAIOIIEH Cpebl.

® OIHUCHIBATh U OOBSICHATH (PU3UYECKHE SIBICHUS M CBOICTBA TEJN: CBOICTBA ras3os,
KUJKOCTEH M TBEPIBIX TEIl; JIEKTPOMArHUTHYIO UHYKLHIO, PACIIPOCTPAHEHHE
AIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIYYEHHE U MOTJIOLIEHUE CBETA
aToMoM; (hoTo3pdexT;

® OTJIMYATh TMIOTE3bl OT HAYYHBIX TEOPHUIL;

e JeaTh BHIBOJbI HA OCHOBE SKCIEPUMEHTAIBHBIX JAHHBIX;

® [IPUBOJMUTH NMPUMEPHI, MOKA3BIBAIOLIME, YTO: HAOIIOJAEHUS W HKCIEPUMEHT
ABJIAIOTCS. OCHOBOW JIISi BBIABM)KEHHSI THIOTE3 M TEOPUHM, IMO3BOJSIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (U3MUECKass TEOpHs JAaeT BO3MOXKHOCTh
OOBSCHATh WM3BECTHbIC SIBJICHUS NMPUPOJLI U HayuHble (DaKTbl, MPEACKA3bIBATh €Ile
HEU3BECTHbIC SIBJICHUS;

® T[PHUBOJUTH MPUMEPHI NMPAKTHUECKOTO HMCMOJIB30BaHUS (U3HUUECKUX 3HAHUMU:
3aKOHOB MEXaHWKH, TEPMOJAMHAMHUKU U AJIEKTPOAMHAMUKHU B DHEPreTHKE; Pa3IUYHBIX
BUJIOB AJIEKTPOMATHUTHBIX HW3IIYYEHHUH ISl pa3BUTHS Pauo U TEJIEKOMMYHHUKAIUH,
KBAaHTOBOM (DM3UKHU B CO3/IAHUU SICPHON SHEPTETUKH, JIa3€POB;

® BOCIOpPUHMMATh W Ha OCHOBE TMIOJYYEHHBIX 3HAHUH CaAMOCTOSITEIIHHO
OLICHMBATh UH(POpPMaILIUIO, coaepxairytocs B coodmenusix CMU, Unrepuere, Hay4HO-
NOMYJIAIPHBIX CTAThAX.

®  [PUMEHATH MOJYyYEHHBIE 3HAHUS JUIs pelieHus: (GU3NUecKuX 3a/1ay;

e ompenensATh XapakTep (¢u3MUecKoro rmpoiecca mo Trpaduky, Tabule,
bopmyne’;

®  U3MEPATH psii GU3MUECKUX BEIUYUH, MPEACTABISS Pe3yJbTaThl U3MEPEHUN
C YYETOM UX MOTPENTHOCTEM.



1.2.1. IlnannpyemMblie 00pa3oBaTe/ibHbIE Pe3yJabTAThI

Koax n HammeHnoBaHnue

Ilinanupyembie pe3yibTaTbhbl OCBOCHUS M CIUILIHHbI

(opMupyemMbIX KOMIIETEeHIU I O6mue’ JMCHHITHAAPHbIC
OK 01 Bri6upats criocoosl - BIIaJICHUE HABBIKAMU - CpopMHPOBAHHOCTH TMPEJACTABICHUN O POJIM U MECTE
peleHus 3aaa4d MO3HaBaTEILHOM, YyueOHO- bU3uKM B COBPEMEHHOM HAy4YHOW KapTUHE MHpa, O

npodeccroHaIbHON
JEATEITHPHOCTH TPUMEHUTEBHO K
Pa3TUYHBIM KOHTEKCTaM

OK 02 Hcnions3oBaTh
COBpEMEHHBIE CPEJICTBA ITOUCKA,
aHaJIHM3a U MHTCPIIPETAIIUU
uHbOpMaLIIH, U
MH(GOPMAIIMOHHBIE TEXHOJIOTHU
JUTSI BBITIOJTHEHUS 337124
npodeccruoHaIbHOM
JEeSTENbHOCTH

OK 03 ITnanupoBats u
peaanu30BBIBaTh COOCTBEHHOE
npodeccuoHaabHOE U
JUYHOCTHOE Pa3BUTHE,
MPEeANPUHUMATETBCKYIO
JIESITEIHbHOCTD B
npodeccruonansHOi cdepe,
MCITIOJIb30BaTh 3HAHUS 10
(UHAHCOBOW TPAMOTHOCTH B
Pa3TUYHBIX )KU3HEHHBIX
CUTYaIHSIX

OK 04 9¢dextrBHO
B3aMMOJICHCTBOBATH M pabOTAThH
B KOJUICKTUBE U KOMaH/IE

HCCIIEA0BATCIILCKOU U
NIPOSKTHOU JEATEITHHOCTH,
HaBBIKAMU Pa3peIICHHSI
po0JieM; ClIoCOOHOCTh U
TOTOBHOCTH K
CaMOCTOSITEIILHOMY TTOUCKY
METOJIOB PEIICHHSI
MPaKTUYECKUX 3aJ1ad,
MIPUMEHECHHIO PA3TUYHBIX
METOJIOB ITO3HAHMS,

- TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOCTOSTEIbHOMN
uH(OpPMaIIMOHHO-
IM03HABaTCJILHOU
JIeSITeJIBHOCTH, BJIaJICHUE
HaBBIKAMU TTOJTYYCHHUS
HEeOOXOIUMOI
uH(OpMaIMK U3 CIoBapeit
Pa3HBIX TUIIOB, YMEHHUE
OPHUCHTHPOBATHCS B
Pa3IMYHBIX HCTOYHHKAX
uH(OpMaIHK, KPUTHICCKH
OIICHUBATh U
UHTEPIPETUPOBATH

CUCTEMOOOpa3yroIIeii posin PU3NKK B pa3BUTUU €CTECTBEHHBIX
HAyK, TEXHUKH W COBPEMEHHBIX TEXHOJIOTHH, O BKJaJeC
POCCHIMCKUX M 3apyOCKHBIX YYCHBIX-(PU3HKOB B pPa3BUTHE
HAyKW; TOHUMaHUE (U3UYECKOW CYITHOCTH HAOJI0aeMbIX
SBJICHU MHUKpPO-, MaKpo- H MeramMupa; IOHUMaHHUE pPOJIH
bu3MKn B (OPMHUPOBAHUU Kpyro3opa W (QPyHKIMOHAIBHOU
I'PaMOTHOCTH 00YYarOIUXCS;

- Bnangenue OCHOBOITOJIArafOIIUMH (bU3IeCKUMU
MOHATHAMU  (CBSI3aHHBIMH C  MCXAHMYECKUM JIBHOKCHHEM,
B3aMMOJIEMICTBHEM TeEJI, MEXaHHYECKUMH KOJIIEOAHUSIMH U
BOJIHAMH, aTOMHO-MOJICKYJIIPHBIM  CTPOCHHEM  BEIIECTBa,
TEIUIOBBIMU  TIPOIECCAMU; DJCKTPUYCCKUM M MarHUTHBIM
MOJIIMH,  JJCKTPUYECKUM  TOKOM,  SJIEKTPOMArHUTHBIMHU
KOJIEOAHWSIMH W BOJIHAMH, ONTHYECKHMH  SIBICHHUSIMH;
KBaHTOBBIMHU SIBJICHHSIMHU, CTPOSHHUEM aTOMa M aTOMHOIO sjpa,
PaJIMOAKTUBHOCTHIO);

- BJaJCHUE 3aKOHOMEPHOCTSMHM, 3aKOHAMHU M TCOPUSIMHU
(3akoHbl HpBIOTOHA, 3aKOH BCEMHUPHOTO TATOTCHUS, 3aKOHBI
COXpaHCHHS HMITYJIbCAa W DHEPTrUU C YyYETOM TpaHUIl HX
NPUMEHUMOCTH,  OCHOBHBIC  IIOJIOKCHHUS  MOJICKYJISIPHO-
KHHCTHYCCKOH TEOPUHU CTPOSHHS  BEIIECTBA, OCHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETHICCKOU TEOPUH HACATHHOTO
rasa, 3aKOHBI HJEaJbHOTO  ras3a, 3aKOH  COXpaHCHHUS
AIEKTPUYCCKOrO0 3apsga W 3akoH KyloHa, rpaHUIBl HX
NPUMEHHUMOCTH, 3aKOHBI OMa JIJIsI OJTHOPOJTHOT'O MMPOBOAHUKA H
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OK 05 OcymiecTBisATh YCTHYIO
Y IMCHbMEHHYIO0 KOMMYHUKAIIHIO
Ha rocyAapCcTBEHHOM s3bIke POD ¢
y4€TOM 0COOEHHOCTEN
COLIMATBHOTO U KyJIbTYPHOTO
KOHTEKCTa

OK 06 IIposBnsTh
Ipa)/1aHCKO- MATPHOTUYECKYIO
TIO3HIINIO, IEMOHCTPUPOBATh
OCO3HAaHHOE MOBE/ICHNE Ha
OCHOBE TPaJIMIIMOHHBIX
0O0IIIeUeI0BEYECKUX [IEHHOCTEH,
B TOM YHCJIE C YIETOM
rapMOHU3AIIH
MEXHAIMOHAJIBHBIX U
MEXPEITUTHO3HBIX OTHOIICHUH,
NPUMEHSTh CTaHAAPTHI
AHTUKOPPYHITHOHHOTO
MOBEICHMUSI

OK 07 CopneiicTBOBaTh
COXpPaHEHUIO OKpYXKaroIien
Cpelbl, pecypcocOepeXeHuIO,
MPUMEHSTH 3HAHUS 00
M3MEHEHUH KIMMaTa, IPUHIUIIBI
OepeKITMBOTO TPOU3BOJICTBA,
3¢ PEeKTHBHO ICHCTBOBATH B
Ype3BBIYANHBIX CUTYaIUAX

uH(pOpMaIHIo,
NOJIy4aeMYyIo U3
pa3IUYHBIX UICTOYHUKOB;

- YMEHHUE IPOJYKTUBHO
obmarscs u
B3aHMMOJICICTBOBATh B
poLecce COBMECTHOM
NEeSATENbHOCTH, YUUTHIBATh
NO3ULUU APYTUX
YYaCTHUKOB JIESITEIbHOCTH,
3¢ pexTUBHO pazpeniaTh
KOH(JTUKTBI;

- yMEHHue
CaMOCTOSITETIbHO
OLIEHUBATh U IPUHUMATh
pelleHus, ONpeesIonIe
CTpATETUIO MOBEACHHUS, C
YUETOM IPpaKIAHCKUX U
HPaBCTBEHHBIX [ICHHOCTEH

3aMKHYTOM Lenu, 3akoH JDxoyns—IJleHna, 3akoH Jxoyisa—
Jlenna, 3akoH Amriepa, 3aKOH 3JIEKTPOMAarHUTHOW WHIYKUUU
Qapanes, npasuio JleHuma, npuHoun [rolreHca, KBaHTOBas
runote3a Ilmanka, 3akonbl (dorodddexra, mocrynarsl bopa,
TEOpus  aToMa  BOJOpPOJA);  YBEPEHHOE  IOJIb30BAHHE
bu3ruecKor TEPMUHOJIOTUENH U CUMBOJIUKOM;

- Brnagenue oCHOBHBIMU METOJIaMH HAyYHOT'O TIO3HAHMSI,
UCIIOJIb3yeMbIMU B (PU3KKe: HAOJI0/IEHUE U ONTUCaHUE
bu3uYECKUX SABJICHUHN; TPOBEICHUE (PU3UIECKOTO
HKCTIEPUMEHTA; YMEHUEM BBISBIISATH 3aBUCUMOCTh MEXKTY
(bU3UYECKUMU BETUYUHAMH, OOBSCHSIThH TOJTyYEeHHBIE
PE3yNbTATHI, UCTIONIB3YS (PU3NUYECKHE TEOPUH, 3aKOHBI U
MOHSITHUSA, U JIETIaTh BHIBOJIBI,

- CdopMHupOBaHHOCTH YMEHHUS peniaTh GU3HNUYECKUE 3a1a4H,
UCIOJIb3Yys U3yYEHHBIE 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE
bu3nyuecKre BEIMYHHBI;

- CdopMHpPOBAaHHOCTh YMEHUSI IPUMEHATH MOJTyYEHHBIE
3HAHMS I OOBSICHEHHS YCJIOBHUM MPOTEKaHUs (PU3UUECKUX
SBJICHUI B IIPUPOJIE€ U JJIs1 IPUHATHS IPAKTUUECKUX PEIICHHUN B
MOBCETHEBHOM JKM3HHU JIJIs1 0OecrieueHrs 0€30MacHOCTH TpH
oOparieHnu ¢ OBITOBBIMU MTPUOOPAMU ¥ TEXHUYECKUMHU
YCTPONCTBAMU, COXPAHEHUS 3I0POBbs M COOTIOACHUS HOPM
HKOJIOTMYECKOT0 MOBEJICHUS B OKPYKAIOLIEH CpelIe;

MOHUMAaHNE HEOOXOJUMOCTH MPUMEHEHHSI TOCTHKCHHIM
(U3HKY ¥ TEXHOJIOTHH TS PAIlMOHATIEHOTO
MPUPOIONIOIB30BAHUS;

CdhopMupoBaHHOCTH COOCTBEHHOMW MO3ULIUU IO
OTHOILIEHHIO K (U3UYeCcCKON HH(popMaIuu, noryyaeMou u3
pa3HBIX UICTOYHUKOB




2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

2.1 O0bemM JUCHUILIMHBI K BHABI Y4eOHOU padoThI

Bupa yueOHo# padoThI Oo0bem B
yacax

O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AW CIUATIIHHBI 106
1. OcHOBHOE coep:KaHne 82
B T. 4.:
TEOpEeTHUECKOEe 00yUueHne 74
JlaGopaTopHbie U MPAKTUYECKUE 3aHATUS 8
2. lIpodeccnoHAILHO-OPUEHTUPOBAHHOE COIEePKAHUE 24
B T. 4.:
TEOpeTUYeCcKoe 00ydeHue
1abopaTOpHBIC 3aHITHS 24

IIpome:xyTounas arrectanus (aud. 3a4er)
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2.2. TemaTnueckuii IUIaH U COleP:KaHUE TUCHUIINHBI «PU3NKaY

nBrkeHre. CKopocTh. YpaBHEHHE ABUXKEHUS. MTHOBEHHAs! U CpeaHsis
ckopocTH. [TocTynatel Teopun OTHOCUTENBHOCTU. OCHOBHBIE CIIE/ICTBUS
13 TIOCTYJIATOB TEOPUU OTHOCUTEIBHOCTH. Y CKOPEHHUE.
[IpsAMOIMHEWHOE NBUKEHUE C MIOCTOSIHHBIM YCKOpEeHUEM. JIBHKeHuE ¢
[MOCTOSIHHBIM YCKOPEHHUEM CBOOOJIHOTO Ma/ICHUSI.

JIBu>keHue Tela, OpOIIEHHOTO MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE

JABHIKCHHUC TOYKH 11O OKPYIKHOCTH, YIJI0OBas CKOPOCTh.

Dopmupyembie
HaumenoBanue | Coaep:kaHmue y4eOHOIro MaTepuaJia, JJabopaTopHble U MPAKTHYECKHUE O0bem o01ue u
pa3aesioB U TeM  |PadoThl, HHAUBUAYAJIBHBIN NPOEKT (eciu npedycmompeHsi) 4acoB npodgeccuoHaIb
HbIE
KOMIIETEH MU
1 2 3 4
BBenenue. Conep:xxanue y4eOHOro MmarepuaJja: 2 OK 03
dusuka u ®uznka — ¢yHIaMeHTalbHas HayKa o pupoje. EcrecTBeHHO-Hay4HbIN OK 05
METOAbI METO/ TTO3HAHUSI, €T0 BO3MOXKHOCTU U TPaHULIBI TPUMEHUMOCTH.
HAYYHOTI0 DKCIIEPUMEHT M TEOPHs B MPOIIecce MO3HAHUSI TIPUPOIbl. MoienupoBaHue
MO3HAHMS (bU3UYECKUX SBJICHUH U TTPOIIECCOB. POJIb SKCIIEpUMEHTA B TEOPUU B
nmpoiiecce no3Hanus npuposl. dusnueckas Benuunna. Gusnyeckue
3aKOHBI. [ paHUIBI MPUMEHUMOCTH (U3MUECKUX 3aKOHOB U TEOPHil.
[Tpuniun coorBercTBUs. [loHsATHE O hU3HUECKON KApTUHE MUpA.
[lorpemHocTu n3MepeHnit PU3NYECKUX BETUUYNH. JHaAUEeHUe Pu3uKu npu
oceoenuu npogeccuii CITO u cneyuanvnocmeii CII0.*
Pa3znen 1. Mexanuka OK 01
Tema 1.1 Conepxanue yueOHOro MmarepuaJjia: 4 OK 02
OCHOBEI MexaHnnueckoe IBM)KCHHUE U ero BUAbL. MaTepralibHas TOYKa. OK 04
KMHEMAaTHKU  |CKaiApHble U 6eKMOPHblE (puzuueckue 6euduHbl.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBHKEHUS. CuCcTEMa OTCYETA. OK 05
[Tpunuun otHocuTenbHOCTH ["amunes. CiocoObl ONMMCcaHus IBHKCHHUS. OK 06
Tpaekropus. IlyTe. llepememienue. PaBHOMEpHOE ITPSAMOJIMHENHOE OK 07
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LlenTpocTpemuTenbHoe yckopenue. KuneMmarrnka adCconOTHO TBEPAOro
Tena.

Tema 1.2 Copep:xxanue y4eOHOIro MmaTepuaJjia
OcHOBBI OcHoBHas 3anava quHamukd. Cuna. Macca. 3akoHbpl MexaHuku HproTOHA.
JTUHAMHKU Cwibl B npupone. Cuna TSKECTH M CWJIA BCEMHUPHOTO TATOTEHUSA. 3aKOH|
BCEMUPHOTO TATOTeHUs. llepBas kocMuuyeckas CKOpOCTb. J[BUKEHNE TUIAHET
u Manbix Ten ConHeunoit cucrteMsl. Bec. HeBecomocTh. Cuiibl ypyrocTu.
Cunvt mpenus. INEMEHTHI PENSITUBUCTCKON TMHAMUKH
Tema 1.3 Conep:xxanue y4eOHOro MmarepuaJja:
3aKOHBI Nmnynee Tena. HWmnynbc cuibl. 3aKOH  COXPAaHEHUS  UMITYJIbCA.
coxpaHeHHMs B [PeakTMBHOE [BWXKEHHE. 3aKOH COXPAaHEHUS MOMEHTa HMITyJIbCa.
MEXaHUKe Mexanuueckaa paooma u mouwpocmsy. Kunemuueckasa Inepzus.

Ilomenyuanvnas nepzua. 3aKOH COXPAHEHUA MEXAHUYECKOU IHEPUU.
PaGota cunbl TsokecTH W CWiIbl  ynpyrocth. KoHcepBaTHBHBIE CHIIBI
Ilpumenenue 3akonoeé coxpamnenusn. VIcnonb30BaHUE 3aKOHOB MEXaHUKH
1Sl OOBSICHEHUS JBWKEHUS HEOECHBIX Tel M JJISl Pa3BUTHUS KOCMHYECKHX
WCCJICIOBAHUN, TPAHUIBI MPUMEHUMOCTH  KIACCUYECKON  MEXaHWKH.
Ilpakmuueckoe npumeneHue Quzuueckux 3HAHUIL 6 HNOBCEOHEGHOU
DICU3HU 07151 UCNOTIb306AHUA NPOCMBIX MEXAHUIMO8, UHCHIPYMEHM 08,
mMpPAaAHCHOPMHBIX CPEOCm

Pewienue 3a0au c npogheccuonanvbHoil HanpasieHHocmuvio no pazoeny «Mexanukay

Pa3znen 2. MouiekyJsipHasi pU3NKa 1 TEPMOANHAMMKA

Tema 2.1
OCHOBBI
MOJICKYJISIPHO
- KHHETUYECKOM
TEOpHUH

Conepxanue yueOHOro MmaTepuaJia:

OcHogHblE NON0IICEHUA MOSIEKYNAPHO-KUHEMUYeCKoll meopuu. Pazvepsl
1 Macca MOJIEKYyJ1 U aToMoB. bpoyHoBckoe nBukeHue. CUibl U DHEPIHs]
MEKMOJIEKYJISIPHOTO B3auMOJEUCTBUS. CmpoeHnue 2a3000pa3nsix, HeuoKux|
u meepovix men. Vneanvueiii ra3. /asnenue 2aza. OCHOBHOE YpaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKOI Teopuu razoB. TemmnepaTypa U ee U3MepeHue.
AOCOJNIOTHBIM ~ HYJb  TeMIeparypbl.  TepMoAMHAMUYecKass  IIKaja
remnepatypbl. CKOPOCTH JBUKEHUS MOJIEKYJ U UX U3MEPEHUE.
MN3onpoueccsl U ux rpapuku. I'azosvie 3aKkonvl. Ypasnenue coCmoaHus

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
[IK 1.1
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UoeanvbHo20 2asa. Mwmpmm 2a306as1 nOCMOAHHAA

Pewenue 3a0au ¢ npogheccuonanvnoil HanpasIeHHOCMbIO

JlaGopaTropHblie padoThI:
1. M3yuenue nzobapHoro mpoiiecca (OnbITHas MpoBepKa 3akoHa ['eii-
Jlroccaka, boinsi- Mapuotra)

Tema 2.2 OCHOBHI
TEPMOJIMHAMUKHU

Conep:xxanue y4eOHOr0 MmarepuaJja:

OCHOBHBIE TIOHATUS W OMNpEACICHUA. BHYTpEHHSII SHEPrusi CHUCTEMBI.
BHYTpeHHsIs1 dHEprusi uacanbHOro raza. Paboma u menioma kak gpopmol
nepeoauu  Inepzuu. Tennoemkocmv. Yoenvnaa  mennoemkocmes.
KonnuecTBo TeminoTsl. Ypaenenue mennogozo dananca. llepoe Havaiio
TepMOJAMHAMUKHU. AnuabatHbiii nportiecc. Ilpunuyun oeitcmeus mennoeoil
mawunst. KII/l mennoeozo osuzamensa. Bropoe Havyano
TEPMOANHAMUKU. Xon00unvhvle mawiunsl. Tennogvie osucamenu. OXpaHa
PUPOJIBI.

IIpakTnyeckue 3ausaTus. Pemenue 3agaq

Pewenue 3a0au ¢ npogheccuonanvHoil HanPasIeHHOCMbIO

HToro 3a cemecTp

34

Tema 2.3
ArperaTHble
COCTOSIHUSA
BEILIECTBA U
¢azoBbie
MepeX0/Ibl

Conepxanue yueOHOro MmarepuaJia:

HUcnapenne wu koHueHcamua. HacpellieHHBIE map W €ro CBOWCTBA.
Abconomuans u OMHOCUMENbHAA 61AXNCHOCMb 6030yxa. 1Ipubopsr s
OmpeNiesieHUs] BIaXXHOCTH Bo3Ayxa. Touka pockl. Kumnenue. 3aBHCUMOCTH,
TEMIIEpaTypbl KUIMEHUS OT AaBieHus. KpuThueckoe COCTOSHUE BEIlEeCTBa.
Ilepezpemolii nap u e20 ucnoivb3oéanue 6 mexHukKe. XapaKTEPUCTHUKA
PKUJIKOTO COCTOSIHUS BeliecTBa. [I0BEpXHOCTHBIN CIOM KUJIKOCTH. DHEPrus
[MOBEPXHOCTHOTrO cios. bivxuuii nopsnok. Iloeepxnocmuoe namsaosicenue.
Cmauuganue. Aenenusa na zpanuuye HcCUOKOCMU C MEEPObLIM MENOM.
Kanumisipable siBaeHUs. XapaKTepUCTUKA TBEPJIOIO COCTOSIHUSI BEIIECTBA.
Kpucmannuueckue u amopguvie mena. Yupyrue CBOWCTBA TBEPIBIX TEII.
3akoH ['yka. MexaHnueckue cBoWcTBa TBepAbIx Ten. I[lmactuueckas
(ocratounasi) aedopmanusa. Tennoeoe pacuiupenue meepovix men U
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orcuokocmeii. Koagpgpuyuenm nuneitnoco pacuwupenusn. Korygpgpuyuenm

00béMH020 pacwupenusn. Yuem pacuupenusn ¢ mexuuke. Ilnaenenue.

Yoenvnaa mennoma nnasenenua. Kpucrannmzauus. Ilpakmuueckoe
npuMeHeHue 6 NOGCEOHEBHON HCU3HU PU3UUECKUX 3HAHUIL 0 CEOIICMEAX
2a308, HCUOKOCMell U meepovlX meJl

IIpakTnyeckue 3ausaTus. Pemnenue 3agau

Pewenue 3a0au ¢ npogheccuonanvnoil HanpagieHHOCMbIO

JlaGopaTopHbie padoThI

2. Onpeodenenue 61a3cHOCMU 8030yXa.

3.Onpeodenenue KoIhguyuenma noBepPxXHOCMHO20 HAMAHCEHUSA
prcuoKocmu

Paznen 3. JaekTpoguHaMuKa

Tema 3.1
DIIEKTPUUYECKOE
noJse

Conep:kanme yueOHOTo MaTepuaJa:

Anekmpuueckue 3apaovl. IiemMeHmMAaApHbLil IJ1eKMpPUYecKuil 3apao.
3axon coxpanenusa 3apaoa. 3akon Kynona. Inekmpuueckasn
nocmosnnan. Inekmpuueckoe noie. Hanpsascennocmo snekmpuueckozo
nona. Ilpunyun cynepno3uyuu noaei. Ilpoeoonuxu ¢ nekmpuueckom
none. /luanekmpuxu 6 3nekmpuueckom noine. lonapuzauus
ousnnekmpuxos. Paboma cun anekmpocmamuuecxkozo nons. Ilomenyuan.
Paznocms nomenyuanoe. JXBUNIOTCHIIUAIBHBIE TOBEPXHOCTH. (6430
MeHcOoy HanpAICEHHOCMBIO U PAZHOCHIbI0O ROMEHUUAI08 IJIeKMPUYECKO20
noaa. Inekmpoemkocms. Konoencamopul. Coedunenue Konoencamopos
6 bamapero. Inepzus 3apaxceHHo20 KoHoencamopa. Inepzus
anekmpuuecko2o noaa. Eounuyot anekmpoemkocmu. Ilpumenenue
KOHOeHCamopoe

4 OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

Pewienue 3a0au c npogheccuonanvbHoll HANPAGIEHHOCMbIO

JlabopaTopHble padoThI:
4. Onpedenenue 31eKMPULECKOU EMKOCHIU KOHOCHCAMOPOE

Tema 3.2

Conep:xanue y4eOHOTr0 MaTepuaJja:
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3aKOHBI
MOCTOSIHHOTO TOKA

Ycnoeusn, neooxooumoie ona 603nuKkHo8eHUA U ROOOEPIHCAHUA
aekmpuyeckozo moka. Cuna moxa u niomuocms moka. 3akon Oma 01a
yuacmka yenu. 3a8ucumocmsy 31eKmMpuUdecKo20 COnPOmueieHus om
IMamepuana, OMUHbL U RIAOULAOU NONEPEUHO20 CeYeHUA NPOBOOHUKA.
3asucumocmsy 31eKMPUYECKO20 CONPOMUBTIEHUA RPOCOOHUKOE OM
memnepamypult. Temnepamypuwiit Ko3gppuyuenm conpomuenenus.
Ceepxnpoeooumocmo. INeKmpooOSUIHCyuian cuiad UCMOYHUKA MOKA.
3axon Oma 0na noanoi yenu. Inekmpuyeckue yenu. Illapannenvnoe u
nocneooseamesibHoe coeOuneHue npoeooOHuUKos. 3axkonvt Kupxzogha ona
y3na. Coedunenue ucmo4YHUKO8 11eKMPUYECKOIl IHEP2UU 8 bamapeio.
3akon /coyna— Jlenya. Paboma u mowyHoCmy NOCHMOAHHO20 MOKA.
Tennosoe deiicmeue moka

Pewenue 3a0au ¢ npogheccuonanvnoil HanPaAGIEHHOCHIbIO

JlaGopaTopHblie padoThI:

5.  HM3yuenue 3aKk0H08 nOC/1€008amenbHO20 U RAPAIIETbHO2O
coeOuHeHUIl NPOBOOHUKOB.

6. Himepenue 3/]C u enympennezo conpomueieHus uCmoYHuUKa
moka.

7.  Onpedenenue yoenvbHo20 CONpOmMuEIeHUsA NPOBOOHUKA.
8.Uccnedosanue 3aeucumocmu MowyHOCHU 1aMNbl HAKATUBAHUS OM
HANPANCCHUA HA eE3aANCUMAX.

9. Onpeoenenue KII/] snekmponiumku.

10. Onpeoenenue mepmuueckozo Ko3ghpuyuenma conpomueieHus
meou

NDNDNDN

Tema 3.3
DIIEKTPUUECKUM TOK
B pPa3IUYHBIX
cpenax

Conep:xxanue y4eOHOTr0 MaTepuaJa:

Inekmpuueckuii MoK 6 Memaniax, 8 I1eKmpoaumax, 2a3ax, 6 6axKyyme.
Inexkmpoaus. 3akon Inekmpoauza Dapadesa. IreKmpoxumuuecKui
aKeueanenm. Buowvl 2azoevix pazpaoos. TepMOIIECKTPOHHAS SMUCCHA.
[Ina3zma. Inexkmpuueckuit mok 6 noaynpoeoonuxax. CoOCTBEHHas U
npruMecHasi mpoBoguMocTH. P-n nepexon. Ilpumenenue

NnOJIYnPo8O0OHUKOB.
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Ilonynposeoonukogvie npubdoput

Pewenue 3a0au ¢ npogheccuonanvnoil HanpasIeHHOCMbIO

JlaGopaTropHblie padoThI:
11. Onpeoenenue 31eKMpPOXUMUYLECKO20 IKBUBATIEHMA MeOU

Tema 3.4
MarauTtHoe noJie

Conep:xxanue y4eOHOro marepuaJja:

Bexmop undykuyuu macnummnozo nonsa. Hanpascennocms mazHummnozo

nonsa. JleiicTBUE MArHUTHOTO TMOJS Ha NPSIMOJUHEHHBIH TNPOBOJHUK C
TokoM. BzaumopeiictBue TokoB. Cuna Amnepa. Ilpumenenue cunl
Amnepa. MaruutHbelii notok. Pabora mo mnepeMemieHuio MpPOBOJHUKA C
TOKOM B MarHMTHOM moJje. J(eiicTBre MarHUTHOTO MOJIsI Ha JABUKYIIUNCS
sapsin. Cuna Jlopenua. Ilpumenenue cunvt Jlopenya. OrnpeneneHue
yaeJIbHOro 3apsana. Mazcnummnbwle ceolicmea geuwyecmea. Maznumnasn
nponuyaemocmsp

IIpakTnueckue 3ausaTus. Pemenue 3agaq

Tema 3.5 Conep:xxanue y4e0HOr0 MmaTepuaJa:
OnextpomaruutHasi| fAenenue Inekmpomaznumnoii unoykyuu. Ilpasuno Jlenua. 3axon
UHIYKLIHS DAeKmpomMazHumnoil uHOykyuu. Buxpeeoe rnekmpuueckoe none. 3/1C
UHOYKUUU 6 Osudcyuuxca npoeoonukax. Henenue camounoykyuu.
Huoykmuenocms. IHepzus MacHUMHO20 RO MOKA.
B3aumoceasw I1eKMPUYecKux u MAZHUMHBIX noneil.
nekmpomazHuUmHoe nojie
Pewenue 3a0au c npogheccuonanvHoll HaNPaAsIEHHOCHbIO
Pa3nen 4. KoneOanusi 1 BOJIHBI
Tema 4.1 Conepxanue yueOHOro MmaTepuaJjia: OK 01
Mexannueckue | KomebarenmbHoe jaBmwkeHHMe. [apMoHmueckue koiebanus. CBOOOIHBIC OK 02
KoJIeOaHUs ¥ BOJIHbIMeXaHHUeCKUe Kosebanus. IIpeBpaiieHre SHEPrHH TpPU KOJeOATEIHHOM OK 04
nBkeHnr.  CBOOOJHBIE — 3aTyXamolIMe  MEXaHMYeCKHue  KojeOaHus, OK 05
Marematndyecknii  MasTHUK. [IpyXKWHHBII MasATHUK. DBbIHYXJIEHHBIE OK 06
MeXaHuueckue Kojaebanus. PezonaHc. OK 07

[Tortepeunble ¥ MPOJOTBHBIE BOJIHBL. XapaKTEPUCTUKU BOJHBI. 3BYKOBBIE

BOJIHBI. Y JIbTPa3BYK U €ro NIPUMEHEHUE

s
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Tema 4.2
DJIEKTPOMAarHUTHBIE
KOJIEOaHUS U BOJIHBI

Conep:xxanue yueOHOro MmarepuaJia:

Ce0600nvle Inekmpomaznumnsle Koneoanus. Ilpespawenue snepzuu 6
KoneoamenvHom  konmype. Ilepuoo  c60000HbIX  INEKMPUYECKUX|
konebanuii. @opmyna Tomcona. 3amyxarouwjue 31eKMPOMAZHUMHDbLE
Koebanus. I'enepamop He3amyxaoujux INNEKMPOMAZHUNHBIX|
Koneoanuil. Buinyscoennvie rnekmpuueckue koneoanusn. Ilepemennwiil
mok. I'enepamop nepemennozo moka. Emkxocmnoe u undykmuehnoe
COnpomueieHus nepemMennozo moka. Akmugnoe conpomueienue. 3aKoH
Oma O0na 21eKmpuueckol uenu nepemennozo moka. Padoma u
mMowiHocms nepemennozo moka. Pezonanc ¢ 3nekmpuueckou uyenu.
Tpancghopmamopwt. Toku evicoxoit uacmomui. Ilonyuenue, nepeoaua u
pacnpedenienue 31eKmpoInepun. IieKmpomMazHuUmHoe noaie KaxK ocoowlii
[A70] Mmamepuu. InexkmpomazHumnvle 60/1HbL. Ceoiicmea
nexkmpomaznumnsix 60.1H. Bubpatop I'epria. OTKpBITHIN
kosie0aTenbHbIN KOHTYp. M300perenue paano A.C.

ITonoBeim. TlonsaTHe o paguocBsa3u. [IpuHIKMD pagnocBsi3y.

IIpumenenue 31eKMpPOMAZHUMHBIX B0JIH

Pa3nea 5. OnTtuka

Tema 5.1
[Ipupona cBera

Conepxanue yueOHOro MmarepuaJjia:

ToueuHblll UCTOYHUK cBeTa. CKOPOCTh PACIpOCTPAHEHUSI CBETA. 3aKOHBI
OTpaxeHus U npenomiieHus cBeta. [Ipunnun [rourenca. IlomHoE
orpaxenue. Jluuspl. IlocTpoeHme wuzoOpakeHus B nuH3aXx. Dopmyna
TOHKOM JIMH3BL. Y BEJIMUCHUE JIMH3BL. | J1a3 Kak ONTHUYECKasi CUCTEMA.
Ontuueckue npubdopsl. Cuna ceéema. Oceewyénnocms. 3aKoHbl
oceewieHnocmu

Pewienue 3a0au c npogheccuonanvHoll HANPAGIEHHOCHMbIO

JlabopaTopHble padoThI:
13. Onpenenenue nokasaress NperoMIIECHUs CTEKIa

Tema 5.2

Conep:xxanue y4eOHOTr0 MaTepuaJja:

OK 01
OK 02
OK 04
OK 05
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BoiHOBBIE WNuTtepdepentus ceera. KorepeHTHOCTh CBETOBBIX Jiyueil. UHTeppepeHms
CBOWCTBA B TOHKUX IUieHKax. Konbua HetoToHa. Hcnonb3oBanue uHTEpdepeHInn B
CBETa Hayke U TexHuke. ludpakuusa cseta. Judpakuus Ha menu B mapaienbHbIX
mydax. udpakiuonnas pemietka. [lonstue o ronorpaduun. Ilonspuzamms
nonepeyHblx BOnH. llomspusanusa csera. JIBOMHOE JIy4enpesiOMIICHUE.
[Tonspounsl. ucnepcus cBeta. Bunabl wu3nydeHud. Buasl cnekTpos.
Cnektpbl ucnyckanug. Cnektpel mnornomeHusa. CHeKTpaabHbId aHaIu3.
Y abTpaduoneroBoe uznyuenue. MappakpacHoe uznydenue. PeHTreHoBckue
imyun. Ix mpupopa u coiicTea. [lIkana 3J€KTpOMarHuTHBIX W31y YEHUM
Tema 5.3 JIBHUxkeHue co CKopocThio cBeTa. [locTymarsl TEOpUU OTHOCUTEINBHOCTHU U
CnenmanbHass  |[cleACTBHS U3 HUX. IHBapMaHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKYyME.
TEOPUS DHeprus mokosi. CBsi3b MacChl M DHEPTUU CBOOOTHOM YACTHIBI
OTHOCHUTEJIBHOCTH
Paznen 6. KBanTtoBasi pusuka
Tema 6.1 Conep:xxanue y4eOHOro MmaTepuaJja: OK 01
KBanroBas ontuka| KBantoBas runore3a I[lmanka. TemmoBoe wusiyuenue. KopnyCKyIsipHO- OK 02
BOJIHOBOM nyain3M. PoroHbl. ['unoresza ae bpoitiss 0 BOJTHOBBIX CBOMCTBAX| OK 04
gactuil. CooTHOIIIEHHE HeomnpeaeneHHocTel [ eiizenOepra. JlaBineHue crera. OK 05
Xumnueckoe geuictBue cBera. Omneitel  JlebemeBa u  Basuiosa. OK 07

Domorppexm. Ypasnenue Jiinwmenna ona pomoirppexkma. Bnewnuii
ghomornexkmpuueckuil y¢p¢pexm. Buympennuii pomosgpgpexm. Tunwi
gomornemenmos. Ilpumenenue homorgppexma

JlaGopaTtopHblie padoThI:
16. H3yuenue agnenusn pomoirgppexma

Tema 6.2 ®uszuka
aToMa U aTOMHOT'O

Conep:xxanue yueOHOTr0 MaTepuaJja:
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spa

PasButHe B3rnsa0B Ha cTpoeHue BemecTBa. Moenu CTpOeHUsI aTOMHOTO
s1pa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Boaopoaa. SAaepHas monueinb
aToma. OnbiTel D.Pe3epdopna. Moaens atroma Bogoposaa o H.bopy.
KBaHTOBBIE TTOCTYNaThl bopa. Jlazepsl. PannoakTHBHOCT. 3aKOH
PaAoaKTUBHOTrO pacnana. PanqnoaktuBHble npeBpaiienus. Crocoosl
HAO0JII0ICHNS] U PETUCTPALlUU 3apsKeHHbIX yacTull. Dddext BaBuiosa —
UepenkoBa. CTpoeHue aToMHOro sijipa. Jlepekt Macchl, S3HEprusi CBA3H U
YCTOMYHUBOCTBH ATOMHBIX SIAEp. SnepHble peakuuu. Aoeprasa snepzemuxa.
DHEPreTUYECKUI BbIXO AIEPHBIX peakuuid. MickyccTBeHHas
PaauoaKTUBHOCTb. Jlenenue Tskenslix anep. LlenHas saepHas peakuusi.
Yrpasnsemas nenHas peakuus. AnepHeii peakrop. [lomyuenue
[PaIMOaKTUBHBIX U30TONOB U UX IPUMEHEHNE. broornueckoe AeicTBHE

AIMOAKTUBHBIX HSHYHGHHﬁ. 9HCMCHT&pHBI€ HJaCTHUILIbI

IIpome:kyTouHas arrectanus: 1udepeHIpoOBaHHbIN 3a4eT

Hroro 3a cemectp

72

Bcero:

106
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3. YCJIOBUA PEAJIM3ALIUA ITPOT'PAMMBI TN CIUIIJIINHBI

3.1. TpeGoBanusi MaTepHAJIbHO-TEXHNYECKOMY 00ecriedeHn 0
AHO TIOO TIIAIIK 3akmroudn  JOTOBOpP  0€3BO3ME3JHOTO  IMOJIB30BaHUS
nomemenreM oTr 15 wmions 2023 r. ¢ MyHUUMOAIBHBIM  OIOJXKETHBIM
00111e00pa30BaTeIbHBIM YUPESKIACHUEM — CpeaHeld o0011eo0pa3oBaTeIbHOM IIKOJION
Ne 9, cornacno xotoporo MBOVY mkona Ne 9 npegocrapisier pecypcbl, HEOOXOIUMBIE
JUTSL peai3aluy y4eOHOM TUCITUTUTUHEI.
Kabunet ¢husuku, ocHaIIEHHBI 000pYyA0BAHUEM:
- KJIacCHas JI0cKa, paboyee MECTO MPenoJaBaTesl, Y4eHUUECKUE CTOJbI, CTYJIbs
- HarJIsiIHbIE TTIOCOOUS (KOMILIEKThI Y4€OHBIX TAOJIHII, CTEHIOB, CXEM, TIAKATOB)
TexHuveckue cpeacTsa
Hudposas nabopatopust o GU3NKE IS YIUTEIS;
Hudposas nadbopaTopust o GU3MKe AJIs1 YUCHUKA;
Becwl TexHuueckue ¢ pa3HoBecamu;
KomrmutekT ay1st 1abopaTopHOTO MpakTUKyMa 10 ONTHKE;
KomrmutekT st 1abopaTopHOro MpakTUKyMa M0 MEXaHHUKE;
Kommiexkt nms  ymaGopaTopHOro TpakTHUKymMa TII0 MOJIEKYJIIpHOW (U3UKE U
TEPMOJIUHAMUKH;
7. Kommiekt mist 1abopaTopHOro MPaKTUKyMa IO AJICKTPUUECTBY (C TEHEPATOPOM);
8. Kommekt 11t u3ydeHust BO300OHOBISIEMbIX HICTOYHUKOB SHEPTUU
(comHedHOM, BETPOBOM JHEpruu, OHO-, MEXAaHUYECKOH U TEPMODIIEKTPUUYECKOU
SHEPreTUKN);
9. AwmmepmeTp 1a00paTOPHBIN;
10. BoapT™MeTp 1a00paTOPHBIN;
11. KonmopumeTp ¢ HAOOPOM KaIOPUMETPUICCKHX TET,
12. TepmomeTp 1a00OPaTOPHBIN;
13. KoMmuiekT mjis u3y4eHUsT OCHOB MEXAaHUKH, ITHEBMAaTUKU M BO300HOBISEMBIX
MCTOYHUKOB YHEPTUH;
14. bapometrp-aHepou;
15. briok nuTaHus PeryIupyeMblid;
16. Beb6-kamepa Ha MOABMIKHOM IIITATHBE;
17. Bugeokamepa ajist paboThl C ONTUYECKUMU PUOOPaAMU;
18. I'enepaTop 3ByKOBOIi;
19. I'urpometp (ICUXpOMETP);
20. I'py3 HaOOPHBIN;
21. JluHaMOMeTp JEMOHCTPAIlMOHHBIN;
22. KOMITJIEKT TOCY/IbI IEMOHCTPAIIMOHHON C TPUHAIIICKHOCTSIMHU;
23. MaHOMETp KUJIKOCTHOU JEMOHCTPAIIMOHHBIN;
24. MeTtp A1eMOHCTPAIMOHHBIN;
25. MHUKPOCKOT JIEMOHCTPAIIMOHHBIH;
26. Hacoc Bakyymabiii KoMoBcKOTO;
27. CTOIHNK NOOBEMHBIN;
28. lllTaTuB neMOHCTPAIIMOHHBINA (DU3UICCKUIA;
29. DNEKTPOIUINTKA,
30. HabGop neMOHCTpAIMOHHBIN 110 MEXAHUYECKUM SIBIICHHSIM;

ok wbhE
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

HaGop aemMoHCcTpalmoHHBIN 110 AMHAMHUKE BPAIaTEIbHOTO JBUKEHUS;
HaGop aemMoHCTpalmoOHHBINA 110 MEXaHUYECKUM KOJIEOaHUIM;

Ha6op nemoHcTpalimOHHBIA BOJTHOBBIX SIBICHUM;

Benepko Apxumena;

MastHuk Makcsena;

Ha6op Ten paBHOro o0bnema;

HaGop Ten paBHOM Macch;

[Tpubop nnst AeMOHCTpaMK aTMOC(PEPHOTO JaBICHHUS;

[Ipr3ma HaAKIIOHAOIASICSA C OTBECOM;

Peruar nemoHCTpallnOHHBIN;

Cocynbl coobiaromumecs;

CrakaH OTIIMBHOM 1€MOHCTPAIIMOHHBIM;

Tpy6Oxa HeroToHa;

[ITap ITackais;

HabGop aemoHCTpanimoHHbIN 110 MOJIEKYJISIPHON (PU3UKE U TETIJIOBBIM SIBJICHUSIM;
HabGop nemoHcTpanimoHHbIN MO0 Ta30BbIM 3aKOHAM;

Ha6op xanunispos;

TpyOxa mist 1eMOHCTpAIMK KOHBEKIIMU B JKUAKOCTH;

HunuHIpBl CBUHILIOBBIE CO CTPYTOM;

[Tap ¢ konbLIOM;

BBICOKOBOJIBTHBIN UCTOYHUK;

I'enepaTop Ban-ne-I'paada;

Jozumerp;

KamMepTOHBI Ha pe30HAHCHBIX ALIUKAX;

Kommnexkr mnpuboOpoB ¥ NpUHAIJICKHOCTEH IS JIEMOHCTPAIlMM  CBOWCTB

QJICKTPOMAaruuTHBIX BOJIH,

56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,
73.
74,
75.

Komrmnekt mpubopoB asist u3ydeHus: MPUHITUIIOB pauoNprueMa v paJrorepeaadu;
KoMmiext npoBo0B;

Marnut a1yrooOpas3Hbiif;

Marsut nosioCoBOM J€MOHCTPAIMOHHBIN;

Marmuna smekTpodopHasi;

MasTHHK 3JIEKTPOCTaTUYECKU M,

Ha6op nmo u3yueHnto MarHuTHOTO TOJIs 3eMITH;

HaGop nemoHCTpanimoHHbIN 110 MATHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;
HaGop nemMoHCTpanimoHHBIN MO MOTYIPOBOJHUKAM;

HaGop aemoHCcTpanimoHHbIN 1O TOCTOSHHOMY TOKY;

HaGop nemMoHCTpanimoHHBIN MO 3JIEKTPUIECKOMY TOKY B BAKYYME;
HaGop nemoHCTpanimoHHBIN MO 3JIEKTPOIMHAMHUKE;

Habop ay1s meMoHCTpanyuy MarHUTHBIX TIOJICH;

HaGop st teMOHCTpanuy 3JIeKTPHICCKUX MOJISH;

TpanchopmaTop yueOHBIi;

ITamouka cTekassHHAS;

ITanouka >00HUTOBAS;

[Tpubop Jlenua;

Crpenku MarHuTHbIC Ha IITATUBAX;

CynTaH 3JIeKTpPOCTaTUYECKH;
20



76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

[IITaTUBBI U30IUPYIOLIHUE;

DNEeKTpOMAarHuT pa3oopHbIii;

HaGop aeMoHCcTpalmoHHBIN 110 TEOMETPUUECKOM ONTUKE;
HaGop aemMoHCcTpalmoHHBIN 110 BOJIHOBOM OITHUKE;
CreKkTpocKoI ABYXTpYOHBII;

Habop cnexkTpanbHbIX TpPyOOK C HCTOYHUKOM MUTAHUS,
VYcranoBka u1s uzydenus porodddekra;

Hab6op nemoHcTpanmoHHslii 1o nocrosinnol [Inanka;
KoMriekT HarmsiiHbIX ocoOUid 111 TOCTOSIHHOTO UCTIOJIb30BaHUS;
Kommnekt noptpetoB A ohopmiieHHs KaOuHeTa;
KoMrmiekT 1eMOHCTpallMOHHBIX Y4eOHbIX Ta0JIHII.

3.2. UndopmanuonHoe odecnevyeHne 00yuyeHus

Ilepeyenbr yuyeOHBIX H3JaHMI, HWHTEPHET - PeECYPCOB, JAOMOJTHUTEIbHOMH
JIUTEPATYPHI

OcHOBHbBIE HCTOYHHKU:

1.

JlorBunesko, (. O., ®usuka + ellpunoxenne: yueouuk / (. O. JIorBUHEHKO. —
MockBa: KnoPyc, 2022. — 437 c¢. — ISBN 978-5-406-08888-3. —
URL :https://book.ru/book/941758 (narta obOpamenus: 14.02.2025). — Tekcrt:
BJICKTPOHHBIMN.

Makapos, E. ®., Obmas ¢usuka : yuebnoe nocooue / E. ®. Maxkapos, P. II.
Ozepos, B. U. Xpomos,; mox pexa. A. I'. Ueprosa, A. A. Bopo6beBa. — Mockga:
KunoPyc, 2022. — 800 <c¢. — ISBN 978-5-406-09264-4. —
URL :https://book.ru/book/942818 (mara obOpamienus: 14.02.2025). — Tekcr:
AJICKTPOHHBIMN.

[Taneiruna, A. B. ®dwusuka: nabGoparopHbiii mpaktukym s CIIO / A. B.
[Tameiruna. — Capatos: Ilpodobpazosanune, 2019. — 84 ¢c. — ISBN 978-5-
4488-0331-4. — Texcr: snekrponHbii // LludgpoBoii 00pa3oBaTelIbHEIN pecype
IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/86155.html (mara
obpamenus: 14.02.2025). — Pexxum mocTyna: Ijs aBTOPU3UP. MOJIb30BaTEICH
Tpodbumosa, T. U., Kypc dusuku ¢ nmpumepamu pemieHus 3aaad B 2-X TOMax.
Towm 1: yuebnux / T. U. Tpodumona, A. B. dupcoB. — Mocksa: KuoPyc, 2022.
— 577 ¢. — ISBN 978-5-406-09078-7. — URL.:https://book.ru/book/942134
(mata oOpamenus: 14.02.2025). — TekcT: 3MeKTPOHHBIN.

Tpodumosa, T. U., Kypc dbuzuku ¢ nmpumepamu pemieHus 3anad B 2-X TOMax.
Towm 2: yuebnuk / T. U. Tpodumona, A. B. dupcoB. — Mocksa: KuoPyc, 2022.
— 378 ¢. — ISBN 978-5-406-09079-4. — URL:https://book.ru/book/942135
(mara oopamenusi: 14.02.2025). — TekcT: 3JI€KTPOHHBIM.

Tpodbumosa, T. U., ®duzuka. B Tabmumax u hopmynax: yaeonoe nmocodbue / T. U.
TpodumoBa. — Mocksa: KnoPyc, 2023. — 447 c. — ISBN 978-5-406-10966-
3. — URL:https://book.ru/book/947208 (mata obpamenus: 14.02.2025). —
TeKCT: 3IEKTPOHHBIM.

®uznka. Mexannueckue kojeOanus. COOpHUK 3ajlay ¢ PEIICHUSIMU: 3aJJaYHUK
st CIIO / cocraButenu b. K. JlantenkoB. — Caparos: IIpodobpazoBanue,
2019. — 164 c. — ISBN 978-5-4488-0391-8. — Tekcr: 31CKTpOHHBIN //
Hudposoit obpazoBarenvubii pecypc I[PR SMART: [caiit]. — URI2_1:



https://book.ru/book/941758
https://book.ru/book/942818
https://www.iprbookshop.ru/86155.html
https://book.ru/book/942134
https://book.ru/book/942135
https://book.ru/book/947208

https://www.iprbookshop.ru/86468.html (mata oOpamenus: 14.02.2025). —
Pexum nocrymna: nis apTopusup. noiab30BaTENIEH

I[OHOJ]HI/ITGJILH])IG HCTOYHHUKU:

1.

KyspmuueBa, B. A. Kypc neknuit mo oOmeli ¢uszuke. Yacts . Mexanuka u
mosiekyisipHas pusuka / B. A. Ky3emuuera, O. A. IlonomopeB. — Mockaa:
MockoBcKasi TocyJJapCTBEHHAasl akaJieMHsi BOJIHOTo TpaHcmopta, 2016. — 107 c.
— Texcr: snexktponnsiit // udposoit oOpazoBatensHbiil pecypc IPR SMART:
[caiit]. — URL: https://www.iprbookshop.ru/65845.html (mara oGpamienus:
14.02.2025). — Pexxum gocTyma: Jisi aBTOPU3UP. MOJIb30BaTENICH

HNHTEepHET HCTOYHUKH

1.

2.
3.

www.alleng.ru/edu/phys.ntm - o6pa3oBaTenbHbIe pecypchl HHTEpHETa —
dusuka.

www.nuclphys.sinp.msu.ru - saepHast pusuka B UHTEpHETE
www.school-collection.edu.ru - eIMHas KOJUTCKIIHS 1 POBBIX
00pa3oBaTeNbHBIX PECYPCOB.

4. KOHTPOJb Y OIIEHKA PE3YJIHTATOB OCBOEHUS
TV CHUTIIAHBI

KOHTpOJIb H OHOEHKA pacCcKpbIBalOTCA YCPE3 YCBOCHHLIC 3HAHUA H

nproOpETeHHBIE 00YJaIOIUMUCS YMEHUSI, HallpaBlIeHHbIE Ha (hOpMHUPOBaHHUE OOIINX
1 TpodeCCUOHATBHBIX KOMITeTeHIIMH. KoMmeTeHInn qOMKHBI OBITh COOTHECEHBI C
NpEeIMETHBIMU pe3yiabTaTaMu. JIJIS KOHTPOJS W OICHKH pE3YJIbTaTOB OOYUYCHUS
npernojaBaTeab BbIOMpaeT GOPMBI W METOJBI € Yy4eToM MpodecCHOHATH3AIUN
00y4YeHUs TI0 TPOrpaMMe AUCITHILTHEL.

Koa m HammeHoBaHue Pa3nen/Tema TH oLleHOYHBIX
¢dopmupyembix MEpPONPUATHA
KOMIIEeTEeHIU I
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OK 01. Bei6upats criocoosl Paznen 1. Temsr 1.1.,
pelIeHus 3a1a4 1.2,
npodeccuoOHaNbHON 1.3
JIEATEIIBHOCTH Pazgen 2. Temnr 2.1.,
IIPUMEHUTEIBHOK 2.2.,
pa3IMYHBIM KOHTEKCTaM 2.3.
Paznen 3. Temsr 3.1.,
3.2.,
3.3,
3.4.,3.5.
Paznen 4. Teme1 4.1.,
4.2.
Paznen 5. Temsr 5.1.,
5.2.,
5.3.
Paznen 6. Temsr 6.1.,
6.2.
OK 02. Ucnonp3oBaTh Pazgen 1. Temnr 1.1.,
COBpPEMEHHBIE CPEJICTBA 1.2,
TIOMCKa, aHaIu3a 1 1.3
UHTEpIpeTaluu Paznen 2. Temsr 2.1.,
uHdopMaIu 2.2.,
uuH(OpMaIIMOHHBIC 2.3.
TEXHOJIOTHUH IS Paznen 3. Temsr 3.1.,
BBITIOJTHEHUS 3a/1a4 3.2.,
npodeccroHaIbHON 3.3,
JIEATENbHOCTH 3.4., 3.5.
Paznen 4. Tems1 4.1.,
4.2.
Paznen 5. Temnr 5.1.,
5.2.,
5.3.
Paznen 6. Temsr 6.1.,
6.2.
I10 C
OK 03. ITnanupoBath 1 Paznen 1. Temsr 1.1., 1.2,
peanu30BbIBaTh COOCTBEHHOE 1.3
po¢eCCHOHATILHOE U Paznen 2. Temsr 2.1., 2.2.,
JUYHOCTHOE Pa3BUTHE, 2.3.
MPEINPUHUMATEIBCKYIO Paznen 3. Temsr 3.1., 3.2,
NEATEILHOCTD B 3.3,
npodeccroHanbHOM cdepe, 3.4., 3.5.

UCIIOJIb30BaTh 3HAHUS 110
(MHAHCOBOW TPaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX
CUTYyaIusxX

- YCTHBIM OIIPOC;
- (pOoHTANIBHBIN
OTpoc;

- OIICHKA
KOHTPOJIBHBIX Pa0oT;
- HaOmoaeHue 3a
XOJIOM BBITIOTHCHUS
71a060paTOPHBIX
paboT;

- OIICHKA
BBITIOJTHEHUS
71a060paTOPHBIX
pabor;

- OIICHKA
MPAKTUYECKUX paboT
(peteHus
KauyeCTBEHHBIX,
pacYeTHBIX,
npo¢eCCUOHATIEHO
OPHUEHTUPOBAHHBIX
3aja4);

- OLIEHKA TeCTOBBIX
3aJaHu;

- HaOJIIOJIeHHE 3a
XOJIOM BBITIOJIHEHUS
WHIVNBUIYaTbHBIX
MIPOEKTOB U OIEHKA
BBITIOJTHEHHBIX
MPOEKTOB;

- OILICHKa
BBITIOJTHEHUS
JIOMAIITHAX
CaMOCTOSTETHHBIX
pabor;

- Ha0JoJeHue U
OIICHKA  PEIICHUS
Kelc-3a7au;

- HaOmOJeHUEe U
OLIEHKa  JIE€JIOBOU
UTPHI,

- JK3aMeH

N




OK 04. D¢ dexTuBHo Paznen 1. Temsr 1.1., 1.2,
B3aMMOJIECTBOBATH U paboTaThB | 1.3
KOJUICKTHUBE W KOMAaHJIC Paznen 2. Temsr 2.1., 2.2.,
2.3.
Paznen 3. Temsr 3.1., 3.2.,
3.3,
3.4., 3.5.
Paznen 4. Temn1 4.1., 4.2.
Paznen 5. Temsr 5.1., 5.2.,
5.3.
Paznen 6. Temor 6.1., 6.2.
OK 05. OcymiectBisath yctayto u | Pazgen 1. Temsr 1.1., 1.2,
NUCBMEHHYI0 KOMMYHUKaluio Ha | 1.3
TOCYJapCTBEHHOM SI3BIKE Paznen 2. Temsr 2.1., 2.2,
Poccuiickoit @enepaiyu ¢ 2.3.
y4eTOM O0COOEHHOCTEH Paznen 3. Temsr 3.1., 3.2.,
COIIMAIBHOTO U KYJIbTYPHOTO 3.3,
KOHTEKCTa 3.4., 3.5.
Paznen 4. Temor 4.1., 4.2.
Paznen 5. Temsr 5.1., 5.2.,
5.3.
Paznen 6. Temsr 6.1., 6.2.
OK 06. ITposiBnars rpaxkaancko- | Pasgen 1. Temsr 1.1., 1.2,
NaTPUOTUYECKYIO TTO3UIIHIO, 1.3
JEMOHCTPUPOBATHh OCO3HAHHOE Paznen 2. Temsr 2.1., 2.2.,
[I0OBEJICHIE HA OCHOBE 2.3.

TpaJIUIUOHHBIX

Paznen 3., Temnr 3.1., 3.2.,

00IIIeYeI0BEUECKUX IEHHOCTEH, B| 3.3.,

TOM YHCJIE C YIETOM 3.4., 3.5.

rapMOHHU3ALNHT Paznen 4., Temer 4.1., 4.2.
MEKHAIIMOHAJIBHBIX U

MEKPEITUTHO3HBIX OTHOIIICHUH,

MIPUMEHSTH CTaHIAPTHI

AHTUKOPPYMIITHOHHOTO

TTOBEICHHS

OK 07. CopneiicTBOBaTH Pazgen 1. Temur 1.1., 1.2,
COXPAaHEHUIO OKPY KaIOIIEH 1.3

Cpelbl, pecypcocOepekeHHIO, Paznen 2. Temsr 2.1., 2.2.,
MPUMEHSTh 3HaHUS 00 M3MeHeHnH| 2.3.

KJIMMaTa, MPUHLMIIBI Paznen 3. Temnr! 3.1., 3.2.,
OepeKIMBOTO TPOU3BOICTBA, 3.3,

3¢ hexTHBHO AEHCTBOBATH B 3.4., 3.5.

Ype3BbIYAHBIX Paznen 4. Temsr 4.1., 4.2.
CUTYaIMIX Paznen 6. Tems! 6.1., 6.2,
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