MuHucTepcTBO 00pa3oBaHus U Hayku YenssOuHCKOM 00IacTu
INocynapcTBenHoe Or01KeTHOE MPOheCCHOHANTBHOE 00Pa30BATENbHOE YUPEKICHUE
«TpoHunKuil TEXHOJTOTUYECKUN TEXHUKYM)

YTBEPXJEHA

IIpukazom

oT «23» mas 2025 1. Ne192 o/n
Hupexrop I'BIIOY «TTT»
Koproxos 1. A.

JlokymenT noamican yewieHnoii kpampuImpopannoi
YIEKTPOHHOH 110/UTHCBIO

Cepmudwrar: 18dc4969e219d5722c6f71abe72750c5
Bnageney Koproxos JlaHu1 AeKcaHIPOBHY

Cpox aeiicreun: ¢ 05.06.2025 mo 29.08.2026

PABOYAS ITIPOTPAMMA OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

0OO0/. 11 ®u3uxa

CneunanbHocTh: 08.02.08 MoHTaX M 3KCILTyaTAlNA 000PYA0BAHMS U CHCTEM
ra3ocHalkeHust

2025 r.



PabGouass mnporpamma o6mieoOpazoBatenbHOM aucuumauabl  OOJl.11  ®usuka
pazpabotana B cootBercTBUU ¢ PI'OC cpegnero obmiero odpazoanus (IIpukas
MunuctepctBa oOpazoBaHuss W Hayku P®D ot 17 mas 2012 r. Ne 413 «O6
YTBEP)KJIECHUU (PeAepabHOr0 TroCyAapCTBEHHOro 00pa3oBaTeIbHOrO CTaHJIapTa
cpeaHero oO1iero oopa3zoBaHus», C U3MEHEHUSIMU U JIOTIOJTHEHUSIMU OT: 29 nexalps
2014 r., 31 nexabps 2015 r., 29 utons 2017 r., 24 centsiops, 11 nexadbps 2020 r., 12
aprycra 2022 r1.), c yueroM TpeOOBaHUN (QeaepasbHOro TrocyJapCTBEHHOTO
o0pa3oBaTeIbHOrO CTaHJAapTa CpeaHero mnpodeccuoHaIbHOr0 00pa3oBaHUS IO
cneruanbHoctd  08.02.08 MonTak u skcryatauuss 0o0OpYIOBaHUS M CUCTEM
razocHa0xenus ([Ipuka3z MunucrepctBa npocseuieHust P® ot 18 utons 2024 r. Ne
418), npuMepHOit paboueii mporpaMMbl 0011Ie00pa30BaTeIbHON UCIUILINHBI DH3nKa
st TIpo(pecCHOHANBHBIX  00pa30BaTENbHBIX OpraHU3alui, 0I00pEHHOMN Ha
3aceganuu Ilegarornyeckoro copera ®I'bOY JITIO MUPIIO (ITpotokos Ne6/2025 ot
«18» ampenst 2025 roma), mporpammbl BocmuTaHus 1o crenuanbHocTtu 08.02.08
MoHTax 1 KCIITyaTanus 000pyA0BaHUS U CUCTEM T'a30CHA0KEHUS

Opranuzanusa-pazpadotuuk: [ BIIOY «Tpounkuii TeXHOTOTHYECKUN TEXHUKYM).

Pazpabotuuk: [[In6anoBa JL.B., MPENoIaBaTENb [11)76370:97 8 BBICIIEH
KBTI (UKAITMOHHON KaTETOPHHU.

PaccmoTpena Ha 3aceaHuM UHUKIOBOM METOAWYECKOW KOMHCCUHU MPEINOIaBaTEICH
0011e006pa3oBaTeNbHBIX JUCITUIINH U COIMAIBHO-TYMaHUTAPHOTO IUKIIa

[Tporokon Ne 10 ot «14» mas 2025 .
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1. OBIIASA XAPAKTEPUCTHUKA PABOYEW ITPOTPAMMBI
OBIIEOBPA3OBATEJIBHON JVCIUIIJINHBI
00/1.11 ®u3zuka

1.1. MecTto AuCUUILIMHBI B CTPYKTYpe o0pa3oBaTejibHO# nporpammbl CI1O:

O6mieoOpazoBaTenbHas  gucuuiuinHa — «DuU3UKa»  SBIAETCS  YacThIO
IPEAMETHON o0nacTu «O0uIeCTBEHHBIE HayKn», U3yvaercs B
obmeo6pazoBarenbHoM 1ukie yueonoro miana OIIOIT CIIO I'BIIOY «Tpounkuii
TEXHOJOTUYECKUN TeXHUKYyM» crieriuanbHocTh 08.02.08 MoHTax U 3KCIutyaTanus
o0Opy/lIOBaHUSI W CHUCTEM Ta30CHA0XEHUsT C ydyeToM mpodecCUOHaATbHON

HarnpasieHHoctd @I'OC CIIO.
1.2. leau 1 mu1aHupyeMble pe3yJabTaThl 0CBOCHHUS TUCHUIIINHBI:

1.2.1. Hean 061meo0pa3oBaTe/ibHOM JUCHUIINHBI:

Conepxanue mporpaMmbl  001e00pa30BaTeIbHON AUCHUIIIUHBL Dusuka
HAIPABJICHO HA JOCTUKEHUE CIEAYIOUIUX IIeJICH:

o dbopMHUpOBaHUE MHTEpPECAa U CTPEMIICHHUS 00YYaIOUUXCsl K HAyYHOMY
U3YYCHHUIO TPUPOJbI, pPa3BUTHE WX HHTEJUIEKTYaJbHbIX U  TBOPYECKUX
CIIOCOOHOCTEI;

o pa3BUTHE TMPEACTABICHUA O HAY4YHOM METOJIe TO3HaHUS W
(bopMHUpOBaHUE UCCIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIINM SIBJICHUSIM;

o dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KAaK PE3ysbTaTa M3y4CHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o dbopMupoBaHuEe YMEHHI OOBACHATH SBICHHUS C WCIOJIb30BAHUEM
bu3nUecKrX 3HAHUN 1 HAYIHBIX JOKA3aTEIbCTB;

o dbopMupoBaHUE TIPEICTABICHUN O POIU (HU3UKHU JIJISl PA3BUTHS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHue 3THUX 1esie o0ecrieunBaeTCsl PElIeHUEM CIEAYIOIUX 3a/1ad B

MpoIecce u3yueHus Kypca (GU3UKH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



o OpuOOpeTeHHe  CUCTEMbl  3HaHUM 00 oO0mux  (HU3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHUsSX, BKJIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO
(U3HKY, 3TEKTPOJAMHAMUKY, KBAHTOBYIO (PU3HUKY U 3JE€MEHTHI aCTPOPU3UKH;

o dbopMHUpOBaHUE YMEHHUH MPUMEHATH TEOPETUUYECKUE 3HAHMS IS
0OBbsSICHEHUS (PU3UYECKUX SIBIICHUM B TPUPOJE W MJIA MPUHITUS MPAKTHUECKUX
PELIEHUI B IOBCEAHEBHOW )KU3HU;

o OCBOEHHE CIOCOOOB pEIICHHUs PA3NIMUYHBIX 3a/7a4 C SBHO 3a/IaHHOMN
¢uznueckoi MoJenblo, 3ajay, MOAPa3yMEBAIOUIMX CAMOCTOSATENbHOE CO3/IaHHe
(u3nueckoi Mo/ieNId, COOTBETCTBYIOIIEH YCIOBHSIM 3a/1a4H;

o NOHMMaHHe (PU3NYECKUX OCHOB M NMIPUHIIMIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENy;

o OBJIaJICHHE  METOJAMH  CAMOCTOSITEJIBHOIO  IJIAHUPOBAHUS |
npoBefeHuss  (PU3MYECKUX  DKCIEPUMEHTOB, aHAlM3a M HMHTEPIpETaINH
uHGOpPMAIINH, ONIPEIeNIEHUs] JOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

o COo3JaHue  YCJIOBUM 1 pa3BUTUA  YMEHUH  MPOEKTHO-
UCCJIeI0BATEIbCKOM, TBOPUECKOM ESITEILHOCTH.

Oco6eHHoCTh (OPMHUPOBAHHUS COBOKYITHOCTH 3a7a4 U3yYeHUS] (PUBHKU IS
CUCTEMBI ~ cpeAHero mpodeccHoHaIbHOTO  O0pa3oBaHUS  3aKIIOYAETCd B
HEOOXOJMMOCTH peain3alnud Mpo(ecCHOHATbHON HAMpPaBICHHOCTH peIIaeMbIX
3a/1a4, yaéTa 0coOeHHOCTEN chephl AeATeTbHOCTH Oy AYIIUX CIEIUATNCTOB.

B pe3ynbpraTe 0CBOCHMS TUCHUILUIMHBI 00yYalOMMics JOJKEH 3HATh:

* CMBICT TMOHATHH: (U3NYECKOE SBJIEHUE, THUIOTE3a, 3aKOH, TEeOopHs,
BEIIECTBO, B3aWMOJEHCTBHE, AJIEKTPOMArHUTHOE II0JIe, BOJIHA, (OTOH, aTOM,
aTOMHOE SIIpO, HOHU3UPYIOIINE U3ITYYEHUS;

* cMbICT (U3HYECKUX BEJIWYHH: CKOpPOCTb, YCKOpEHHE, Macca, CuJa,
UMITyJIbC, paboTa, MEXaHWUYECKas SHEPTHs, BHYTPEHHSS HSHEPrus, aOCOIIOTHAS
TEMIIEpaTypa, CpelHss KHHETHYECKas SHEPIHsl YacTHUL BEIIECTBA, KOJUYECTBO
TEIUIOTHI, JIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil;

* CMbICI (PU3NYECKHX 3aKOHOB KJIACCUYECKOM MEXaHWKH BCEMHUPHOIO

TATOTCHHUA  COXpPAaHCHHA OHCPIUH, HMIIYJIbCa KW  JOJICKTPHUYCCKOIO  3apsdia,



TEPMOJAUHAMUKH, HICKTPOMArHUTHON MHIAYKIHH, GoTodPdekTa;

* BKJAJ POCCUUCKMX M 3apyO€KHBIX YUYEHBIX, O Ka3aBIIMX HauOOJbIIEe
BIIMSIHUE Ha pa3BUTHE (HUBUKH;

B pesynbrare ocBO€HUS JUCHUIUIUHBI 00yUYaIOIIUICS JOJDKEH YMETh:

* MPOBOAUTH HAOIIOCHUSI, NIAHUPOBATH U BHITIOJIHITH SKCIICPUMEHTHI,

* BBIJIBUTaTh TUIOTE3bI U CTPOUTH MOJIETIH,

* NPUMEHATh TOJyYEHHbIC 3HaHUA 1O ¢uU3UKEe 11 OOBACHEHUS
pa3HoO0Opa3HbIX (U3UYECKUX SIBJICHUN U CBOMCTB BEIIECTB;

* MPaKTUYECKU UCTIOJIBb30BATh (PU3NUECKUE 3HAHNS,

* OIIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO HAYYHOU MH(OpMaIINy;

* HCMOJB30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHHUS Ui PCIICHHS
NPaKTUYECKUX 3aJa4 TIOBCETHEBHOM KW3HHM, oOOecredeHus Oe30MacHOCTU
COOCTBEHHOW JKW3HHW, pPaIlMOHAJIBHOTO TMPUPOAONOIB30BAHUA M  OXPaHbI
OKpY’KaroUen Cpebl.

* OnuckIBaTh U OOBSICHATH (PU3NYECKUE SIBJICHUS U CBOMCTBA TeJl: CBOMCTBA
ra3oB, OKHJAKOCTE W  TBEPABIX TE€J; DBJIEKTPOMAarHUTHYK  HHIYKLHIO,
pacrpoCTpaHEHHUE PIIEKTPOMATHUTHBIX BOJIH; BOJTHOBBIE CBOKCTBA CBETA; U3JIyYEHUE
Y TIOTJIOIICHUE cBeta atoMoM; GotorddexT;

* OTanMyaTh rUMOTE3bI OT HAYYHBIX TEOPH;

* JlenaTph BBIBOJbI HA OCHOBE IKCIIEPUMEHTAIBHBIX IAHHBIX;

* TPUBOJUTH MPUMEPHI, TOKA3BIBAIOIINE, YTO: HAOTIOJECHUS U YKCIIEPUMEHT
SBJISIFOTCSI OCHOBOM JUISI BBIABUKEHUS TUIIOTE3 U TEOPHil, MO3BOJISIIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOAOB; (pu3mMyeckas TEOpHUs N1aeT BO3MOKHOCTH
OOBSICHATH W3BECTHBIC SIBIICHUS MPUPOJBI U HAyYHbIE (PAKThI, MIPEACKA3BIBATD EIIe
HEU3BECTHBIC SIBICHUS;

* MPUBOJIUTH MPUMEPHl MPAKTUYECKOTO MCIHOJIb30BAaHUS (PU3MUECKUX
3HAHUM: 3aKOHOB MEXaHUKHU, TEPMOJMHAMUKHU U IJIEKTPOJUHAMUKUA B YHEPrETHUKE;
pPa3IUUHBIX BUJIOB DSJIEKTPOMATHUTHBIX M3JIy4YCHHM ISl pa3BUTUSL paauo U
TEIEKOMMYHHUKAIINI, KBAaHTOBOM (U3UKU B CO3JAHUU SJIEPHOM HHEPTETHKH,

Ja3epoB;



* BOCIHPUHMMATh M HA OCHOBE MOJYYEHHBIX 3HAHUM CaMOCTOATEIbHO
olleHUBaTh HH(POpMaIHIo, conepxairytocs B oouenusx CMU, Mutepuere, Hay4HO-
MONYJISIPHBIX CTaThAX.

* [lpumeHsATh MOJyYeHHbIEC 3HAHUS AJI pellieHus] GU3NUECKUX 3a/1ay;

* Omnpenenarb xapaktep (¢GU3HUYECKOro IMpolecca mno rpaduky, tadnuie,
dbopmyire;

® U3MEPATH Pl PU3MUECKUX BEJIMYUH, IPEJICTABISASA PE3YIbTAThl U3BMEPEHUN €
Y4€TOM UX MOrPEUIHOCTEH.
1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOCHHSA 0011e00pPa30BATEILHOM

aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

O6mue komneteniuu (nanee — OK) u npodeccronanbHbie KOMIETEHIMHU (faee —
I[IK) ®T'OC CIIO B COOTHECEHMH C JUYHOCTHBIMH, METANPEAMETHBIMU U
IpeAMETHBIMU pe3ysibTaTaMu o0ydeHusi 6azoBoro ypoBHs (nanee — [IP6) ®I'OC

COO npexacraBieHbl B TaOJIHIIE:



Kox 1 HamMeHOBaHHUE
(popmupyembIx
KOMIIEeTeHI M ii

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUS NPOrpaMmMbl 0 JTUCIHTHUIIJINHE

Oo0mue

I[ncunmmnapnble

OK 01. Berbupatp
CTIOCOOBI pelICHUS
3amad
npodeccuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIIBHO

K Pa3IH4YHbIM
KOHTEKCTaM

JImgaHOCTHEIC PE3YJIbTAaThl JOJUKHBI OTPAXAaTb B YaCTH TPYyAOBOI'O
BOCIIMTaHUA:

- TOTOBHOCTh K Tpydy, OCO3HaHHE IICHHOCTH MAacTEpCTBa,
TPYyI0JII001E;
- TOTOBHOCTL K AaKTHUBHOU JCATCIIbHOCTHU TEXHOJIOTHUECKOU

U COLMAIBHON HaMpaBIECHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,
MJIAHUPOBATh M CAMOCTOSATEIBLHO BBITIOIHATH TAKYIO JIEATEIBHOCTD;
- UHTEpEC K pa3INuHbIM chepam npodeccuoHanbHOM 1eSTeNbHOCTH,
- TOTOBHOCTH " CIOCOOHOCTh K 00pa3oBaHUIO
1 caM000Opa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

- yYMEHHE TMPOTHO3MPOBATH HEOJATONPHUATHBIE OSKOJOTUYECKUE
MTOCJICJICTBUS MPEANPUHAMAEMBIX JICHCTBUMN, TIPEOTBPAIIATh UX;
MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKaTh:

OBnaneHue yHUBEPCATHHBIMH  YUYEOHBIMH  ITO3HABATECIbHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

CaMOCTOSTENBHO (POPMYIUPOBATh M AKTYAIM3UPOBATH IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; YCTAHABIMBATH CYIIECTBEHHBIN
MPU3HAK WM OCHOBAHHWS JUIsl CpaBHEHUS, KiIacCU(MUKAIUU U
00001IICHUS; OTIPEACIIATD 1SN ACSITSIIBHOCTH, 3a/1aBaTh IMapaMeTphl
U KPUTEPUU UX JOCTIIKCHHS; BBISABJIATH 3aKOHOMEPHOCTH H
MPOTHBOPEUUS B  pacCMaTpUBAaGMbIX  SBJIICHHSIX; BHOCHTh
KOPPEKTUBBI B ICSITEILHOCTD, OLICHUBATh COOTBETCTBHUE PE3Y/ILTATOB
LIEJISIM, OIEHHWBATh PHUCKHU IOCJICACTBHI JCSITCIIBHOCTH, Pa3BUBAThH
KpeaTHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIeM;

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJaJIeTh HABBIKAMU Y4eOHO-UCCIIENOBATENbCKON M TPOEKTHOM
JeSITeNIbHOCTH, HaBbIKAMU pa3pelieHus! mpooieM;

- BBISBJIATH MPHUUYMHHO-CIIEJACTBEHHBIE CBS3M M aKTyalTU3UPOBAThH
3a/1avy, BEIABUTATh TUTIOTE3Y €€ PEIICHHs], HAaXOAUTh ApTYMEHTHI JIJIs
JIOKQ3aTeNbCTBA CBOMX  YTBEPXKICHHWH, 3aJaBaTh mapaMeTphl

ITP6 1. CpopmHupoBaHHOCTH IPEACTABIECHUN O POJIU
u MecTte (U3MKH W aCTPOHOMHH B COBPEMEHHOM
HAyYHOW KapTHUHE MHpa, O CHUCTEMOOOpa3yrOIIeH
posii (U3MKK B PA3BUTHU €CTECTBEHHBIX HAYK,
TEXHUKH

Y COBPEMEHHBIX TEXHOJIOTHI, O BKJIAJE POCCUUCKUX
U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH;
MOHUMAaHUE (PU3UICCKONW CYIIHOCTH HAOIIOJaCMBIX
SBJICHUH MUKpPOMHpA, MaKpoOMHpa W MeTraMmHpa;
MOHMMAHHUE POJU ACTPOHOMHUHU B TPAKTHUYECKOU
JESATEIbHOCTH 4YeJIOBEeKa W JallbHEHIIeM HayJYHO-
TEXHUYECKOM pa3BUTHH, poJn [1N71)2 197
B (OpMHUpPOBAHWU Kpyrozopa U (pyHKIIHMOHAIBHON
TPaMOTHOCTH YeJIOBEKa JUIsl PELIEHUS TPAKTHYECKUX
3ajad;

ITP6 2. ChopmMupoBaHHOCTh YMEHUH paclo3HABATh
buszndeckue sBICHUs (MPOIECChl) M OOBICHATH
X Ha OCHOBE H3YYEHHBIX 3aKOHOB: paBHOMEpHOE
U PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE MIBMKEHUE,
CBOOOJHOE  MaJeHue  Tel,  JBIKEHHE IO
OKPY)KHOCTH, HWHEpIHs, B3aUMOJACWUCTBHE Tedl,
Koje0aTeNbHOE JIBIJKEHHE, PE30HAHC, BOJIHOBOE
nBuxkeHue; auddysus, OpOYHOBCKOE ABMKEHUE,
CTpOEHUE KHUAKOCTEH U TBEpHABbIX TeJ, U3MEHEHHE
oObeMa Ten TpH HarpeBaHuM (OXJIAKICHHH),
TEIJIOBOE paBHOBECHE, HCIapeHHe, KOHACHCAIus,
TUIaBJICHUE, KPUCTAJUTU3AIINS, KUIIeHHEe, BIaKHOCTD
BO3/lyXa, CBs3b CpeIHEH KWHETHYECKOW HHEepPruH
TEIUIOBOTO JIBMKEHHsS] MOJIEKYl ¢ aOCOJIIOTHOM
TEMIIEpPaTypOH, TOBBIIICHUE IABJICHUS Ta3a MPU ero
HArPpEBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXIY




U KPUTEPUHU PELLIEHUS;
- QHAJIM3UPOBATH IOJIyYEHHBIE B XOJI€ PELIEHMS 3a/1a4K pe3yJIbTaThl,
KPUTHYECKH OLIEHMBAaTh HX JOCTOBEPHOCTb, IPOTrHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

- YMETb NEPEHOCUTH 3HAHUS B MO3HABATEJIbHYIO M MPAKTUYECKYIO
YacTH KU3ZHEJESITENbHOCTH;

- YMETbh UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

- BBIJBUTaTh HOBbIE WJEH, MpeJylaraTb OPUTHHAJIBHBIE TOJIXOIbl U
pelIeHus;

- TPOSIBJISITH CIIOCOOHOCTH UX MCIIOJIb30BaHUS B MO3HABATEIBLHON U
COLMAJIBHOW MPAKTHUKE;

-IPOSIBISAITH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOUCKY METOJIOB pELIeHHUsS MPaKTHUYECKUX 3a/ay, NPUMEHEHHIO
Pa3IUMYHbBIX METOJIOB TIO3HAHMS,

-CTaBUTh u dbopMynpoBaTh cOOCTBEHHbBIE

B 00pa30BaTE/IbHON AEATENBHOCTU M dKU3HEHHBIX CUTYaLUsX;
-BBIABJIATh IMPUYMHHO-CIICICTBEHHbIE CBSI3M M aKTyalU3HpOBaTh
3aJauy, BBIABUIaTh THIIOTE3Y €€ PELICHUs, HAXOAUTh apTyMEHTHI JUIs
JI0Ka3aTelnbCTBA CBOMX YTBEP)KICHUHM, 3alaBaTh MapaMeTpbl U
KPUTEPHH PELLCHHUS;

aHAJM3UPOBATh MOJIydEHHbIE B XOJ€ PEIEHHs 3aJaul Pe3yJbTaThl,
KPUTHYECKH OLEHMBATh HUX JOCTOBEPHOCTb, IPOrHO3UPOBATH
U3MEHEHHE B HOBBIX YCJIOBHSAX; JaBAaTh OLIEHKY HOBBIM CUTYallUsM,
OLICHUBATh MPHOOPETEHHBIN OMBIT; pa3padaThiBaTh IJIaH PELICHUS
npoOsieMbl C Y4eTOM aHaluM3a MMEIOLIUXCS MaTepUalbHbIX U
HeMaTepHaJIbHBIX PECYPCOB;

OCYILIECTBIIATh LI€JCHANIPABICHHBIM IOUCK IEpPEeHOCa CpEACTB
U CIOCOOO0B JIeMCTBUS B IPO(PECCHOHAIBHYIO CPELY;

YMETh IIEPEHOCUTh 3HAHUSA B MIO3HABATENIbHYIO
U TIPAaKTUYECKYI0 00J1aCTH KHU3HEESATEIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE HJEH, NPEUIaraTb OPUTHMHAIbHBIE TOIXOABI U
pelIeHus;

3a7a4u

rapamMeTpamMu COCTOSHMS Ta3a B M30IIPOLECCax;
WIEKTPHU3aLUsg Tel, B3aUMOJCHUCTBUE  3apsioB,
HarpeBaHue NPOBOJHHUKA C TOKOM, B3aMOJECHCTBUE
MarHuTOB, IEKTPOMATrHUTHAs UHAYKIMS, IEHCTBUE
MAarHuTHOTO IIOJI1 Ha MPOBOAHUK C TOKOM U
JBUKYIIUICS 3apsijl, 3J€KTPOMarHUTHbIE KOJleOaHUs
Y BOJIHBI, IPSMOJIMHEWHOE PACIIPOCTPAHEHUE CBETA,

OTpaXk€HHe,  MpeJioMJIEHUue,  HUHTepQepeHIus,
T paKIus
U ToJfpu3alus  CBETa, JUCHEepCUsl  CBETa;

dboTosnexkTpudeckuii 3Q¢GeKT, CBETOBOE JaBIEHUE,
BO3HWKHOBEHHE JIMHEWYATOrO CIIEKTpa aroma
BOJIOPOJIa,  ©CTECTBEHHas W  HWCKYCCTBCHHAsS
PaanOaKTUBHOCTD;

I1P6 3. Bnanenue OCHOBOIIOJIAralOINMH
bu3nyeCcKUMU  TOHATHUSMU U BEIMYMHAMH,
XapaKTepU3ylomuMH  (u3nueckue  MpOoIecChl
(cBSI3aHHBIMM ~C  MEXaHUYECKUM  JIBYKEHHUEM,
B3alMO/ICIICTBUEM Tel, MEXaHUYECKUMU
K0J1e0aHUsMU M BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM BEIIECTBA, TEIUIOBBIMH MPOLIECCAMH;

OJICKTPHYCCKHUM n MAarouTHBIM IIOJISAMU,
OJICKTPHYCCKHUM TOKOM, OJICKTPOMAarHMTHBIMHA
KoJIe0aHHSIMHU n BOJIHAMU, OIITHNYCCKHUMH

ABJICHUSIMU; KBAHTOBBIMHU SIBIICHUSIMH, CTPOCHUEM
aToMa M AaTOMHOIO sJipa, PaJHOaKTUBHOCTHIO);
BJIAJICHUE OCHOBOTIOJIarato[UMHU
ACTPOHOMUYECKMMHU TOHATUSAMH, MO3BOJISIOLIMMU
XapaKTEepU30BaTh IIPOLECCHI, MPOUCXOIAIINE Ha
3BE3/1aX, B 3BE3JHBIX cucremax,
B MEXIaJJaKTUUECKOW cpeze; JABMKEHHE HeOeCHBIX
TEJ, SBOIIOLIMIO 3Be31 U BCeneHHOM;

[1P6 4. Brnagenue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TEOpUsIMU (3aK0H BcemupHoro tsrotenus, I, Il u




CTaBUTh MPOOIEMBI W 3a7aud, JOIMYCKAIOIIHE aJbTCPHATUBHBIC
pelLeHus

Il 3axkonel HbloTOHA, 3aKOH  COXpaHEHUs
MEXaHUYECKOW  SHEpPruM, 3aKOH  COXpaHEHUs
MMITYJIbCA, TIPUHITUI CYMEPIIO3UIIMN CHJI, IPUHIUIT
PaBHOIIPABHOCTH HWHEPIUAIBHBIX CHCTEM OTCYETa;
MOJIEKYJISIPHO-KUHETUUECKYI0O TEOPHUI0 CTPOCHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, TEPBBIM 3aKOH
TEPMOJUHAMUKH, 3aKO0H COXpaHEeHUSs
AIIEKTPUUECKOTO 3apsijia, 3akoH Kynona, 3akon Oma
JUIsT  ydacTka 1enu, 3akoH Owma s  TMOJTHOU
ANEKTPUUYECKON 1ienu, 3akoH Joyis - JIeHia, 3aKkoH
AJIIEKTPOMArHUTHOW WMHIYKIIMU, 3aKOH COXpaHEHUSs
SHEPTHH, 3aKOH MPSIMOJUHEHHOTO PaCIPOCTPAHEHHUS
CBETa, 3aKOH OTPAKECHHUS CBETA, 3aKOH MIPEIIOMIICHUS
CBETa, 3aKOH COXpaHEHUs DJHEPruu, 3aKOH
COXpaHEHUs  WMIYIbCa, 3aKOH  COXPaHCHUS
JJEKTPUYECKOTO  3apsija, 3aKOH  COXpaHEHUs
MaccoBOro 4ucia, mocTynarsl bopa, 3akoH
PaarOAKTUBHOIO pacnana); YBEPEHHOE
HCIIOJIb30BaHUE 3aKOHOB
U 3aKOHOMEpPHOCTEW TMpH aHanu3e (U3HUECKUX
SIBJICHU

U IIPOLIECCOB;

I1P6 6. Bnajgenne OCHOBHBIMH METOIaMH HAyYHOTO
MO3HAHUS, HMCIOJIb3YeMbIMH B (U3UKE: MPOBOIUTH
npsiMble ¥ KOCBEHHbIE H3MEpPEHUs (U3HUECKUX
BEJIMYMH,  BbIOMpas  ONTUMAJBHBIA  CIOCOO
M3MEPEHUS U UCIOJIb3YSl U3BECTHBIE METO bl OLICHKU
MOTPEUIHOCTEN U3MEpPEHU, MIPOBOJIUTH
HCCIIeIOBaHHNE 3aBUCUMOCTEN (DU3HUECKUX BEIMYUH
C WCIIOJIb30BaHUEM TPSIMBIX U3MEPEHUH, OOBICHSITh
MOJIy4YeHHBIE PE3ylbTaThl, UCHONB3YS (pU3MUecKue
TEOpPUH, 3aKOHbl WM TOHATHUSA, U JENaTh BBIBOIbI;
cobmogaTh TmpaBWwiIa O€30MacHOTO TpyAa MpH
MIPOBEACHUU MCCJIeI0BAHUN




B pamMKax y4eOHOro OSKCIepUMEHTa U YydeOHO-
UCCIIEI0BATENbCKOM JESITENIbHOCTH c
UCTIOJB30BAaHUEM  HU(POBBIX  HM3MEPHUTEIBHBIX
YCTPOHCTB W JabopaTopHOTrO  OOOPYHAOBaHUS;
c(hopMUPOBAHHOCTH MpEICTaBICHUNA
0 METOJAX MOJY4YEHUs HayYHBIX aCTPOHOMMUYECKUX
3HAHUM;

I[MIP6 7. CdopmMupoBaHHOCTH YMEHHUS pelIaTh
pacyeTHbIC 3a/layd C SIBHO 3aJaHHOUN (HU3UYECKOM
MOJENbIO, HUCHOJB3YS (U3MUECKHe 3aKOHBl H
IPUHLIMIIBI; HA OCHOBE aHAJIM3a YCJIOBHS 3a/ladyu
BBIOMpAaTh  (PU3MYECKYI0O  MOJIeTb,  BBIICTATH
¢buznyeckue BeNIUYMHBI U (POPMYIIbI, HEOOXOIUMBbIE
JUIS €€ PEIIeHHUs, POBOJUTh PacueThl U OLEHUBATh
pEaIbHOCTh TOJYYEHHOIO 3HAuYeHUs (PU3NUeCcKOon
BEJIMYMHBI;  pelaTb  KayecTBEHHbIE  3aJayH,
BBICTpauBasg  JIOTHYECKH  HEMPOTHBOPEUHBYIO
LETIOYKY PACCYKJICHUH C OMOpPOM HAa HM3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS

OK 02. Ucnonrs3oBaTh
COBPEMEHHBIC CPEJICTBA
IMOKMCKA, aHaJIN3a

Y UHTEPIIPETALINN
nHpopMaruu

1 “H(GOPMALTMOHHBIE
TEXHOJIOTHH

JUISL BBITTOJIHEHHS 33144
podeccruoHaIbHON
JEATeIIbHOCTH

JINYHOCTHBIE pE3yNbTaThl JOJDKHBI OTPAXKAaTh B YacTU IICHHOCTH
HAYYHOTO MO3HAHMS:

- c(hOpMHPOBAHHOCT  MHPOBO33PEHHS,  COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Ppa3BUTHA HAyKH H OOIIECTBEHHON
MPaKTHKH, OCHOBAaHHOTO Ha JUAJIOTe KYJIbTYP, CIIOCOOCTBYIOIETO
OCO3HAHHIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUDE;

- COBEpUICHCTBOBAaHME S3BIKOBOM M YUTATEIBLCKOW KYJIBTYPHI
KaK CPE/ICTBa B3aUMOJICHCTBHS MEXKIY JIIOJIbMH U TIO3HAHUS MUDA;
MertanpeaqMeTHble pe3ylbTaThl JIOJDKHBI OTpakaTh: OBiajeHue
YHUBEPCAJIbHBIMHU YUE€OHBIMM [TO3HABATEIbHBIMU JEHCTBUSIMMU:

B) paboTa ¢ uHpopmManueil:

- BJIZIETh HaBBIKAMU TMOJY4YEeHUS HHGPOpPMAMM U3 HCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYLIECTBISATh IOUCK, aHAJM3,
CHUCTEMaTH3allMi0 W HWHTEPHpeTanuio HHGOpMAMK Pa3IUYHBIX
BUJIOB U ()OPM IIPEJCTABICHHUS;

I1P6 5. YMeHue y4uThIBaTh TPAHUIBI TPUMEHEHUS
M3YYEHHBIX (pU3MUeCKUX Mojeseil: MaTepuaibHas
TOYKa, MHEpLIMAJIbHAs CUCTEMA OTCYETa, HIeaTbHBIN
ra3; MOJICJIM CTPOEHHS ra30B, KUAKOCTEH U TBEPJIBIX
Ted, TOYEUHBIN OAIIEKTPUUYECKHI 3apsif, sAepHas
MOJIeTIb aTOMa, HYKJIOHHAsl MOJIelb aTOMHOTO sifpa
IIpU pelIeHnr (HU3NYECKUX 3a/1a4;

ITP6 9. CopmupoBaHHOCTH COOCTBEHHOM MO3UIUH
M0 OTHONICHHIO K ¢u3nyeckoil uHbopmanuy,
MOJIy4a€MOM M3 Ppa3HbIX HCTOYHHKOB, YMEHHM
UCIOJIb30BaTh IIU(POBBIE TEXHOJIOTUU IS TOMCKA,
CTPYKTYypUPOBaHHSI, HMHTEPIIpEeTaINU u
MpEJCTaBICHUsT Y4eOHONW W HayIHO-TOMYISIPHOMN
uH(pOPMAIIMK; pa3BUTHE YMEHUH KPUTHYECKOTO
aHaJIM3a Moxyd4aeMoi nHhopMaIun




- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (hopMaTax C y4eTOM Ha3HAYCHUS
nHGOPMAIINH U LIEJIEBOH ayTUTOPHH, BEIOWPAst ONTUMAIBHYIO GOpMY
MIPEJCTABICHUS U BU3YaTH3AINH;

- OUEHHMBAaTh JOCTOBEPHOCTb, JISTUTUMHOCTHh HWH(MOpPMAIHH,
€€ COOTBETCTBHE MPABOBBIM H MOPAIBHO-3THYECKUM HOPMaM;

- UCTIOJIB30BATh cpexacTsa MH(POPMAIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTHA B PEIICHWHd KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 3a/1a4 C COONIOJICHHEM
TpeOOBaHUN DJPrOHOMHUKH, TEXHUKH OE30MAaCHOCTH, THUIHEHBI,
pecypcocOepexeHns, TPABOBBIX W OTHYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 6€30TacHOCTH;

- BJIaJeTh HABBIKAMH pACIO3HABAaHUS W 3aIlIUTHl HH(OpPMAIIH,
MH(POPMAITMOHHOMN 6€30TaCHOCTH TUIHOCTH

OK 03.
[InanupoBaTh

U pPeaIn30BbIBATh
coOCTBEHHOE
npodecCuoHaNIbHOE
U JIMYHOCTHOE
pasBuTHE,
MpePUHUMATEIbCK
VIO 1€ATeIbHOCTh

B
npodeccuoHaIbHON
chepe,
UCII0JIb30BATh
3HAHUS 10 TPABOBOM
1 (puHAHCOBOM
IPaMOTHOCTH

B Pa3IMYHBIX
KU3HEHHBIX
CUTYaIUSIX

JIngHOCTHBIE pEe3yNbTaThl JOJHKHBI OTpaKaTh B YacCTH JTYXOBHO-
HPaBCTBEHHOT'O BOCTIUTAHUSI:

- crocoOHOCTh OIIEHMBATh CUTYAllMI0 U MPUHHUMATh OCO3HAHHBIC
pElIeHUs, OPUEHTHPYACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

- 0CO3HAHHE JJUYHOTO BKJIAJ B MOCTPOCHHUE YCTONUYUBOTO OYIAYIIEro;
MertanpeaMeTHble pe3ylbTaThl JOJDKHBI OTpakaTh: OBnaneHue
YHHUBEPCATbHBIMU PETYISTUBHBIMU JICHCTBUSMU:

a) caMOOpraHHu3aIus:

- CaMOCTOSATEIbHO OCYILECTBISATH MO3HABATEIbHYIO NEATEIBHOCTD,
BBISIBIISITH poGIIeMBl, CTaBUTh
u ¢GopMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIBbHOI
NEeSITEeNbHOCTH U KU3HEHHBIX CUTYALIUAX;

- CaMOCTOSATENIbHO COCTaBJATh IUIAH PEIICHHS IPOOJIEMBI
C Y4ETOM HMMEIOIIHUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIIOYTEHH;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

-pacliupATh pPaMKH Y4eOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX
MPEIIIOYTECHUI;

- JeNnaTh OCO3HAHHBIA BBIOOpP, AapPTYMEHTHPOBATh €O,
OTBETCTBEHHOCTb 3a PEUICHNUE;

OpaTh

I1P6 9. ChopmupoBaHHOCTh COOCTBEHHOU TO3UITUN
0 OTHONIEHHIO K ¢u3nyeckoil uHbopmanuy,
MOJy4aeMOl M3 Pa3HbIX HCTOYHUKOB, YMEHUM
UCIO0JIb30BaTh U(POBBIE TEXHOJIOTUU I TOMCKA,
CTPYKTYpUPOBaHUS, UHTEpIIpeTaluu u
MPEACTABICHUS y4eOHOW M HAYYHO-TIOMYJISIPHOU
uH(pOPMAalLlMK; Ppa3BUTHE YMEHUH KPUTUYECKOTO
aHaJIM3a Moy4aeMoil HHpoOpMaIuu




-cmoco0CcTBOBaTh  (DOPMHUPOBAHWIO W MPOSBICHUIO  IITUPOKOI
SPYIUIIMU B Pa3HBIX 00JIACTIX 3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBINA U KYJIbTYPHBI YPOBEHB;

0) CaMOKOHTPOJIb!

HCII0JIb30BAaTh MPHUEMBIL peq)J'ICKCI/II/I AJI1 OOUCHKU CUTYyalluu, B5160pa
BEPHOTO pEIICHUS;

- YMCTb OICHUBATb PUCKHU U CBOCBPEMCHHO TPUHUMATh PCIICHHA 1O
HUX CHHUKCHUIO,

B) SMOIIMOHAIBHBIA WHTEIJUICKT

- CTPEMJICHUC K JOCTWIKCHHIO MLCJIM MW YCICXY, OITHMU3M,
MHHUIITUATUBHOCTD, YMCHHUE I[GfICTBOBaTI), ucxoasas U3 CBOHUX
BO3MOJKHOCTEH;

- cnocoOHOCTh TOHMMATh SMOIMOHAIBFHOE COCTOSHUE IPYTHX,
YUUTBIBATh €ro npu OCymeCTBICHUN KOMMYHHKAIIUH, CHOCOOHOCTD
K COUYBCTBHUIO U CONCPCIKUBAHUIO,

- CIOCOOHOCTh BBICTpauBaThb OTHOIIEHHS] C JPYTMMH JIOAbMH,
3a00TUTHCSI, MPOSBIISATH HHTEPEC U pa3periath KOHPIUKTHI

OK 04. 3ddexTuBHO
B3aMOJEHCTBOBATh
1 paboTarth

B KOJUIEKTHBE

Y KOMaH/Ie

JImgHOCTHEBIE PE3YIbTAThl OOJDKHBI OTpaKaTb B YaCTH HCHHOCTHU
HAaY4YHOT'O ITO3HAHU:

- OBJIaJICBAHUC HaBbIKaMH y‘IC6HO'I/ICCHe,Z[OBaTeJ'IBCKOI71, HpOGKTHOfI
n COHH&J’IBHOﬁ JACATCIIBHOCTH,

MeTanpeMeTHbIE PEe3yJIbTaThl JOJDKHBI OTpaXkaTh: OBIajcHHE
YHHBEPCATbHBIMA KOMMYHHUKATUBHBIMU JICHCTBHSIMH:

0) coBMeCTHas ACATEIBHOCTD:

- TOHUMAaTh W UCHOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOU

U MHJIUBUYaJIbHON PabOTHI;

- BbIOMpaTh TEMAaTHUKy U METOJbl COBMECTHBIX JICHCTBUH C y4eTOM
OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXkJIOT0 WIeHa KOJJICKTHBA;

- IPUHMMATH L€ COBMECTHOM JESATEIBHOCTH, OPraHU30BbIBaTh
U KOOPJIMHUPOBATh JEMCTBUS IO €€ TOCTHKEHUIO: COCTABIIATH IIJIaH
JNEUCTBUM, pacupeleNiaTh poJIM € y4ETOM MHEHUN Y4YaCTHMKOB,
00CyX/1aTh pe3yJabTaTbl COBMECTHOH palboTHI;

-OLIEHNUBATh KauyecTBO CBOET0 BKJIAaJa M KaXIOTO0 YYacTHHKA
KOMaH/1bl B OOIIMH pe3yabTaT Mo pa3padoTaHHbIM KPUTEPUSIM;

[1P6 10. OBnaaeHne ymeHUAMH padOTaTh B TPYyIIIES
C BBITIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  TPYIINbBI, PalMOHAIBHO
pacrpenensiTh JACATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJCKBaTHO OLICHMBATH BKJIAJ Ka)JIOTO
u3 Y4aCTHUKOB TPYIIIBI
B PEUICHUE PacCMAaTPUBACMOH MPOOIIEMBI




-TpejularaTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C NO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IMPAKTUYECKON 3HAYUMOCTHU; KOOPAUHUPOBATh U
BBITIOJIHATE pabOTy B YCIOBHSIX pEATbHOTO, BHPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

-OCYILLECTBIISTh MIO3UTUBHOE CTpaTeruueckoe IIOBEJICHUE
B Pa3iMYHBIX CHTYaLHUSX, MPOSIBISATH TBOPUYECTBO M BOOOpaKEHHE,
OBbITh UHUIIMATUBHBIM.

OBnazneHne yHUBEpPCAIIbHBIMU PETYISITUBHBIMU JEHCTBUSAMU:

T') IPUHATHE ce0s U IPYTUX JIIOIEH:

- IPUHUMATh MOTHBBI M apryMEHThl JIPYIHX JIOAECH MpU aHalu3e
pe3yIbTAaTOB AEATEIBLHOCTH;

- MPU3HABaTh CBOE MPaBO U MMPaBO APYTUX JIFOJei Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMAaTh MHUP C MO3UIMH JAPYroro
4eJ0BeKa

OK 05 OcymiecTBasiTh
YCTHYIO

Y TIUCBMEHHYIO
KOMMYHUKAITHIO

Ha TOCyJapCTBEHHOM
sa3e1ke Poccuiickoi
denepanuu

C y4eToM
0COOEHHOCTEH
COLIMAJILHOTO

U KYJIbTYPHOTO
KOHTEKCTA

JIMIHOCTHBIE PE3yIbTATHI JIOJDKHBI OTPAXKATh B YACTH ICTETHYECKOTO
BOCITUTAHHS:

- 3CTETHUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa,
HAydHOTO W  TEXHMYECKOTO  TBOpPYECTBa, CIOPTa, TpyAa
M O0IIECTBEHHBIX OTHOIICHMIA;

B 00JIACTH MATPHOTHICCKOTO BOCITUTAHUS MPOSIBIISTH:

-IICHHOCTHOE  OTHOIIECHWE K TOCYJapCTBEHHBIM  CHMBOJIAM,
HCTOPUYCCKOMY M  IPHPOJHOMY  HACJICUIO,  IaMATHUKaM,
TpamuiusaM HapojoB Poccum, noctmwkenussMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IE;
MertanpeaqMeTHbIe pPe3yJIbTaThl JIOJDKHBI OTPaKaTh:
YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JICHCTBHSIMU:

a) oOmieHue:

- OCYILIECTBJIATh KOMMYHHKAIIUU BO BCeX cepax KU3HU;
- pacmo3HaBaTh HeBepOalbHBIE CpPEACTBAa OOIICHHUS, MOHUMATh
3HAUEHUE COIMAIBHBIX 3HAKOB, pACMO3HABATh MPEINOCHUIKH
KOH(DIUKTHBIX CUTYaIM U CMATYaTh KOHMINKTHI,

- pa3BepHYTO U JIOTHYHO U3JaraTb CBOK TOYKY
C MCTIOJIH30BaHUEM SI3BIKOBBIX CPEJICTB

OBnaneHue

3peHHS

ITP6 1. CpopmupoBaHHOCTH IPEACTABICHUN O POIIU
u Mecte (UMK M aCTPOHOMHUHM B COBPEMEHHOM
HAay4YHOW KapTHHE MHpa, O CHCTeMooOpa3yromien
posn bu3uKn
B Pa3BUTHM €CTECTBEHHBIX HAyK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTHA, O BKJIaJle POCCUNUCKUX
U 3apyOEKHBIX YUCHBIX-(U3UKOB B Pa3BUTHE HAYKH;
MOHUMaHHE (PU3UUYECKON CYIIHOCTH HAOII0JaeMbIX
ABJIGHUH MUKpPOMHpA, MakpoMHpa U MeErammpa;
NOHMMAaHHUE POJU ACTPOHOMHUHU B MPAKTUUYECKOM
JESITENIbHOCTH YenoBeKa
U JaNbHEWIEM Hay4YHO-TEeXHHYECKOM pa3BUTHUH,
ponu Qu3uku B (HOPMHUPOBAHMM KPYrozopa u
(GyHKIMOHAIBHOW TPaMOTHOCTH YeJOBeKa Jyis
pelLIeHHs] TPaKTUYECKHX 3a/1a4




OK 07. CopeiicTBoBaThH
COXPaHCHHIO
OKpY’Kalollel Cpebl,
pecypcocOepexeHHIo,
MIPUMCHATH 3HAHUSA

00 U3MEHECHUU
KJIIMMaTa, MPpUHIUIIbL

JInyHOCTHBIE  pe3ynbTaTbl  JOJDKHBI  OTpakaTb B 4acTu
9KOJIOTHYECKOIO BOCIIUTAHMS:
- c(OPMHPOBAHHOCTH HKOJIOTUYECKON KyIbTYpbl, TOHUMaHHE

BJIMAHHA COLHUAJIBHO-OKOHOMHUYCCKUX IIPOLNECCOB Ha COCTOSHHC
OPUPOJHOH ¥ COLMAIBHOW CpeAbl, OCO3HAHHWE TJI00AIBLHOTO
XapakTepa 3KOJOTHYECKUX IpooIieM;

- IJTAHUPOBAHME U OCYIIECTBIIEHUE JICHCTBUI B OKPYXAIOIIEH cpefie

[TP6 8. ChopMupoBaHHOCTH YMEHHS MPUMEHSTH
MOJlydeHHBIE 3HAHMUA JUIS OOBSCHEHHS YCIOBHIA
npoTeKaHus (PU3MUYECKHX SBICHUH B IPUPOJIE U JUIS
IIPUHATHS IPAKTUYECKHUX PEIIECHNUN B IOBCETHEBHOM
KU3HU

uig obecriedyeHust 0€30I1acHOCTU MpU OOpallleHuu
¢ ObITOBbIMM mpuOOpaMH M  TEXHUYECKHUMHU

OepeXIIMBOTO Ha OCHOBE 3HaHUS 1IeJIel YyCTOMUNBOTO Pa3BUTHS YEIOBEYECTBA; YCTpPOHCTBAMH, COXpaHEHUs 3JI0POBBS 17§
MIPOU3BO/ICTBA, aKTHBHOE HETIPHUATHE JCHCTBHHA, MPUHOCSIIIMX BpEI OKPYXKArOIIEH | COOMIONEHHS] HOPM 3KOJIOTHYECKOTO TOBEICHUS B
3¢ deKTUBHO cpene; OKpYXXarolllell cpejie; MOHMMaHWEe HE0O0XOJAUMOCTH
JENCTBOBATH - AaKTUBHOE HEIIPUATHE ACUCTBUH, IPUHOCIIIMX BPEI OKPYXKAIOLEH | IPUMEHEHNUs JOCTHKEHHUN ¢buzuku
B UpE3BBIYAITHBIX cpene; " TEXHOJIOTHA TUTst paIMoHaIHLHOTO
CUTYaIHsIX - yYMEHHE TPOTHO3UPOBATH HEOJIATONPHITHBIE SKOJIOTHYECKHE | MTPHPOIOTIONTH30BAHHS

MOCIIE/ICTBUS PEANTPUHUMAECMBIX JCHCTBUH, MPEIOTBPAIATh UX
IIK 2.3. - TOTOBHOCTH K aKTUBHOMU JEATEITHHOCTH TEXHOJOTHUYECKON U [Tp6 9- ymeTh hopMHUpPOBATE COOCTBEHHYIO
Opranu3oBbIBaTh COLIMANIbHOM HANPaBJIEHHOCTH, CIIOCOOHOCTh MHULIUUPOBATD, MO3UIUIO IO OTHOIIEHUIO K (PU3NYECKOU
BBINOJIHCHUE IUIAHUPOBATH U CAMOCTOSATENBHO BBINIOJHATH TAKYIO AESITEIBHOCTD nH(popMaIu, MoJTy9aeMOu U3 pa3HbIX UCTOYHHUKOB,
CTPOUTEJILHO- - MHTEPEC K pa3IMuHbIM cdepam npodeccuoHaIbHO M YMEHHH UCIIOJIb30BATh U(POBBIE TEXHOJIOTUU AJIS
MOHTAKHBIX PaboT | eqmenpHOCTH, YMEHHE COBEPIIATH OCO3HAHHBIH BHIGOP GyIymieii TIOUCKA, CTPYKTYPHPOBAHMS, HHTEPIIPETALMH 1
cucteM ra30CHA0)KEHHS npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE ITAHbI MpeJICTaBICHUs yueOHOM U HAyYHO-TTOMYIISIPHOMN
(cereit - CaMOCTOATENIbHO (POPMYIUPOBATH U AKTyaIH3UPOBATh MpodiieMy, | HHGOpPMaIUU; pa3BUTHE YMEHUIH KPUTUIECKOTO
;zzgﬁiigggi?z;;ﬂ " paccMaTpuBaTh €€ BCECTOPOHHE; aHaJIM3a Moyd4aeMoil HHpopMaIuu

- OCYUIIECTBJIATH LieJICHANPABICHHBIN MOUCK ITEPEHOCa CPECTB U
Croco00B JeCTBHS B MPOPECCUOHANBHYIO CPEy:

— IPUHUMATh 1IeJId COBMECTHOM JIeATEIbHOCTH, OPTaHU30BBIBATH U
KOOPJIUHUPOBATH JACUCTBUSA IO €€ JOCTH)KEHHIO: COCTABIIATh IJIaH
NEUCTBUI, pacpeesiaTh PO C yYeTOM MHEHUN YYaCTHHUKOB,
o0CyX/1aTh pe3yabTaTbl COBMECTHOH palboTHI;

— UCTIONIb30BaTh MPUEMbI peIICKCHH [Tl OLIEHKU CUTYAIlUH,
BbIOOpPA BEPHOTO PEILIEHHUS.

[Ip6 10- oBnameTs ymMmeHUsIMU pabOTaTh B TPYIIE C
BBITIOJTHEHHEM Pa3lIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBAaTh ~ PabOTy  TPYIIbI, PalUOHAIBHO
pacmpenensiTh JesSTeNIbHOCTh B HECTaHJAPTHBIX
CUTyaIusiX, aJeKBaTHO OLIEHUBATh BKIAJ KaXKIOTO
u3 YYaCTHUKOB TPYIIBI B perieHue
paccMaTpuBaeMoil mpooOIemMbl




1.3 IllpumeHeHue 3JIEKTPOHHOI0 O0YYEHHUS Y TE€XHOJOTHH TUCTAHUMOHHOIO
o0pa3oBaHus

Peanuzanus conepxanus nporpaMmMbl BO3MOXKHA ¢ IPUMEHEHUEM SJIEKTPOHHOTO
oOydeHussT M  TEXHOJOTUM  JUCTAHIMOHHOTO  OOpa30BaHMs,  OTKPBITHIX
o0pa3oBaTeIbHBIX PECYPCOB.

1.4 Peanuszanus cogepkaHus nNporpamMmel s odydaromuxcsa ¢ OB3

Peanuzanusa comepxkanus  00pa3oBaTeNbHOW  MPOTpaMMbl M KOHTPOJb
PEe3YyIBTATOB €€ OCBOEHUS JIJIsi OOYJAIOIIUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3M0POBbSI M  HWHBAJIMJOB OPraHU3yeTCs C Y4ETOM OCOOCHHOCTEH  UX
NCUXO(U3UYECKOTO Pa3BUTHUS, WHIWBHUAYAJTbHBIX BO3MOYKHOCTEH M COCTOSHUS
3J10pPOBbS.

2. CTPYKTYPA M COJAEPKAHUE OBLLIEOBPA3OBATEJBHOM
JUCLMITIJIMHBI

2.1 O6beM AUCHUNJINHBI M BBl YUeOHOH padoThl

Bupa yueOHo# padoThbl Oo0bem B
yacax

Oo6pa3oBaTe/ibHasi HATPY3Ka (BCero) 180

Y4yeOHas HArpy3Ka BO B3aMMO/IeliCTBHU ¢ NpemnoaaBaTeseM (Bcero) 162

B T.4.

TEOPETUUCCKUEC 3aHATHUS 126

1ab0paTOPHBIC 3aHIATHUS 36

[IpodeccroHalbHO OPHEHTUPOBAHHOE COJICPKaHUE (COepKaHNE 58

MPUKIIAJHOTO MOJIYJIs)

B TOM YHCJIC:

TeopeTuyeckoe ooyueHune 8

TEOpeTUYECKOe 00yueHue 50

KoHncynpranuu 12

IIpomexyTrouHas aTTecTanus 6 popme IK3amena 6




2.2. TemaTnueckuii IVIaH U co/iePKAHUE TUCHMILTUHBI «PU3NKa)

HaumenoBanue Copep:xaHue y4edOHOro MaTepuasia (0CHOBHOE U PO ecCHOHAIbHO OPHEHTHPOBAHHOE) Oo0bem | DopMmupye
pa3/iesioB H TeM JIabopaTopHble M MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOIYJIb (IPH HATHYMH) yacoB Mble
KOMIIETEHI|
70
1 2 3 4
Paznen 1. du3nka 1 MeTOAbI HAYYHOTO MO3HAHUSA 4
Tema 1.1 Coaep:kaHue y4eOHOro MaTepuasia 2 OK 03
Benerue Dusuka - Hayka o npupoje. Haydnble METOIbI MO3HAHKS OKPYXKaromero Mupa. Pojib sKcrepuMenTa u OK 05
TEOPUH B MPOIECCce MO3HAHUS PUPOIBL. DKCIIepUMEHT B prsuke. MonenupoBaHue GU3NIECKUX SBICHHUH
1 porieccoB. Hayunsie runorespl. @u3nuecKue 3aKOHBI M TEOPHH. | paHUIIBI TIPUMEHUMOCTH (PU3NIECKUX]
3akoHOB. [Ipunuun coorBerctBus. Ponb u mecto ¢u3nku B (HOpMHpPOBAHMHM COBPEMEHHOH HaydHOIl
KapTHHBI MDA, B IPAKTHYECKON JESITEITHHOCTH JIFOICH
IlpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHHE 2
Srauenue gusuxu npu oceoernuu npogheccuri CI10O u cneyuanvrnocmeti CI10
Paznen 2. MexaHuka 30
Tema 2.1 ConeprxaHue yueOHOro MaTepuaJa
Kunemaruka Mexannyeckoe ABmxeHre. OTHOCUTENBHOCTh MeXaHnYecKoro ABmkeHus. Cuctema orcyera. TpaekTopus.
[Nepemenienue, CKOPOCTh (CPeIHss CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHHME MATEPUATILHON ToukH,| O
MX TPOEKUMH Ha OCH cHCTeMbl KoopauHaT. CIoKeHHE MepeMelleHUl U CII0XKEHHE CKOpOCTeH.
PaBHOMEpPHOE W PABHOYCKOPEHHOE MPSMOJUHEHHOE IBIWKEeHHE. ['padukyd 3aBUCHMOCTH KOOPIMHAT, OK 01
CKOPOCTH, YCKOPEHHs, TyTH U NEepeMelIeHUs] MaTepuaibHOW TOYKU OT BpeMeHH. CBOOOHOE MaJieHHe. OK 02
Yckopenue cBoGogHoro maneHusi. KpuonmHeiiHoe nBuxkeHHE. [[BMKeHHE MaTepHallbHON TOYKH IIO OK 04
OKPY>KHOCTHU C TIOCTOSTHHOW TI0 MOJYJIIO0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEHHas ckopocTh. [lepuon u OK 05
yacTtoTa oOpamenus. LleHTpocTpeMuTenbHOe YCKOpEHHe OK 07

HpaKTI/I‘IeCKI/Ie 3aHATUA

[TpakTuyeckue paboThI:

3Mepenne MrHOBEHHOM ckopocTu. McciienoBanre COOTHOIIEHHSI MEXAY IYTSIMH, POMIEHHBIMH TEJIOM
3a IOCJIEZOBATEIbHBIE PABHBIE NTPOMEXYTKH BPEMEHM IIPH PAaBHOYCKOPEHHOM JIBUKEHMM C HAdaJbHOMN
CKOPOCTBIO, PABHOM HYII0. VI3ydeHne IBUKEHUS IapuKa B BA3KOM XKUAKOCTU. V3ydueHne ABM>KEHHUs Tena,

OPOILIIEHHOTO TOPU30HTAJIBHO.




Texauueckue yCTpOfICTBa N MPAKTHYCCKOC MPUMCHCHHEC: CIIUAOMCTP, JABUKCHHUEC CHAPAAOB, LCIHLIC W
peMéHHBIe nepeaadu. Texauueckue yCTpOﬁCTBa U IMPAKTUICCKOC IMPUMCHCHUC: MO AIIHUITHUKH, IBHMIKCHUC
MCKYCCTBCHHBIX CITYTHUKOB. Texanueckue YCTPOﬁCTBa U MPAKTUYCCKOC MPUMCHCHHC: TMMOAIINITHUKH,
JIBHUKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

Hpocbeccnona.nbﬂo OPUCHTHUPOBAHHOC COACP/KAHUC

\Peuternue 3a0ay ¢ I’lpOd)@CCUOHLUZbHOIZ HanpaeilerHoCmsro no meme «Kunemamuxay

Tema 2.2
J/InHamuka

Conep:xaHue yueOHOro MaTepuaJa

[IpuHnmn otHocuTenbHOCTH ['amunest. [1epBeiiil 3akoH HeroToHa. MIHEpunaneHbie cucteMsl oTcuera. Macca)
rena. Cuna. [lpunimmn cynepno3unuu cuil. Bropoir 3akoH HploTOHa uisi MaTepuanibHOM TOYKH B
nHepuuansHoil cucteme orcyera (MCO). Tperuit 3akoH HploToHa uis MaTepuaibHBIX TOYEK. 3aKOH
BceMUpHOTO TsaroteHus. Cuia tsokectu. IlepBas kocMudeckas ckopoctsb. Cuiia ynpyroctu. 3akoH ['yka.
Bec tena. Tpenue. Buabl Tpenust (mokosi, ckojbkeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuia
TPEHUS CKOJIbXKEHUS U cuiia TpeHus nokos. Koapduuuent tpenus. Cuna conpoTHBIEHUS MIPH ABHKEHUN
Teja B XKUAKOCTU wiu rase. IlocTymarenbHoe M BpaliatenbHOE JBUKEHUE aOCOJIOTHO TBEPIOTO Teja.
MOMEHT CUJIbI OTHOCHUTENBHO OcH BpamieHus. [linevo cumel. YcinoBus paBHoBecus tBepaoro tena B UCO

[IpakTHueckue 3aHsATUS

[Mpaktuueckue paboTel: M3ydeHwe nBWXKEHHS Opycka MO HAKJIOHHOW TIUIOCKOCTH TI0J] JIEHCTBUEM
HECKOJIBbKUX CHJI. TeXHWYecKHe YCTPOICTBAa M MPAKTHUECKOE MPUMEHEHHE: MOIIIUIHUKY, JBHKECHUE
MCKYCCTBEHHBIX CITYTHHKOB

IIpodeccnoHaIbLHO OPMEHTHPOBAHHOE COAEPKAHUE

JlabopaTopHble 3aHATHSA

JlaGoparopHas pabora 1. HccrienoBaHue 3aBUCMMOCTH CHJI YHIPYTOCTH, BO3HUKAIOIIUX B TMPY>KUHE
1 pe3UHOBOM 00pasIle, OT ux Aedopmariuu.

JlaboparopHas pabota 2. MccnenoBanue ycioBHil paBHOBECHS TBEPOTO Tejla, UMEIOIIEr0 OCh BpalleHus
\Pewenue 3a0ay ¢ np0¢eCCMOHaJZbHOZZ HanpaejleHHocmyslo no meme ((ﬂUHa.MMKa))

Tema 2.3
3aKOHBI COXpPaHEHUS B
MEXaHUKE

Conepxxanue y4eOHOro MaTepuaJia

Mexannyeckass paboTa u MomHOCTh. Kunernueckas »sHeprusi. lloTeHumanbHas dSHeprus. 3aKkoH
COXpaHEHHUs MEXaHUYeCKOW >Hepruu. PaboTa CHIBI TSXKECTH U CHIIBI ynpyrocTH. [IpuMeHeHre 3aKOHOB,
coxpaHeHus. Mcronb30BaHne 3aKOHOB MEXAaHUKU sl OOBSICHEHHUs [BIKEHUS HEOECHBIX Tel W s
[Pa3BUTHUSI KOCMHYECKUX HCCIIEJOBAHMIA, TPAHUIIBI MPUMEHUMOCTH KJIACCHYECKOW MEXaHWKU. VMmymibe
MaTepHUaTbHOW TOUYKU (TeNa), CUCTEMBbl MaTepUalbHBIX TOUEK. VIMITylbC CHIIBI U U3MEHEHHE MMITYIIbCa

Tena. 3aKoH COXpaHCHUS HWMITYJIbCA. PeaktuBHOE HOBMKEHHE. PaGora cuibl. MOIIIHOCTh  CHJIHI.




Kunetnueckast SHEprusi MaTepHadbHOW TOYKH. Teopema 00 HM3MEHEHHMM KHHETHYECKOH SHEprum.
[lorenumaneHast oSHeprus. lloTeHnmanbHas dHEpPrus  ynpyro AeOpPMUPOBAHHON  MPYKHHBI.
[loTeHumanpHas 3Heprus Teaa BOau3u nosepxHoctu 3emiu. [loTeHnuanbHble 1 HEOTEHIMAIbHBIE CUIIBI.
CBs13b paOOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW SHEPTHUH CUCTEMBI Tell. YIpyrue u
HEYIPYI'Me CTOJKHOBEHUS

[ IpakTyeckue 3aHsATHS

[IpakTrueckue pabOTHI:

M3yuenue cBsI3M CKOPOCTEH TeJl MpU HeYIpyrom yaape. MccienmoBanue cBs3u pabOThI CHIIBI C ”3BMEHEHHUEM
MEXaHUYECKOW SHEPTUH TEJIA.

TexHuueckre yCTpONCTBA M TMPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KOTMEp, MPY>KUHHBIA THCTOJET,
NTBIDKEHHUE UCKYCCTBEHHBIX CITyTHUKOB U PAKET.

Mcronp30BaHre 3aKOHOB MEXaHWUKH Il OOBSCHEHWS JBWKCHHS HEOSCHBIX TEJI W Ui Pa3BUTHUSA
KOCMHYECKHUX HCCJICIOBAHMMA, TPAHUIBI TMPUMEHUMOCTH KIACCHYECKOW MeXaHuku. HMmuranus
HEBECOMOCTHU

IIpodeccnoHaIbLHO OPMEHTHPOBAHHOE COACPKAHHE

JlabopaTopHble 3aHATHSA

JlabopatopHas pabota 3. McciieoBanue cBs3u pabOThI CHITBI C U3MEHEHHEM MEXaHHUCCKOM SHEPTUU Teaa 2
Ha IpUMepe pacTsHKEHHsI pE3UHOBOTO KI'yTa
Ipumenenue saxonoe coxpanenus. Ilpakmuueckoe npumenenue Quzuieckux 3HaHull
6 nosceonesnoll JicusHu Ol UCTIONb306AHUS NPOCMBIX MEXAHUSMO8, UHCPYMEHMOS8, MPAHCROPMHLIY| 2
cpeocme
\Pewenue 3a0au ¢ npogeccuonanbHol HanpasieHHOCMbI0 N0 meme « 3aKOHbl COXPAHEHUSI 8 MeXAHUKE) 2
Pa3nen 3. MosekyasipHasi pu3MKa U TEPMOJIMHAMUKA 32
Tema 3.1 Conepxxanue yueOHOro MaTepuaJia
OCHOBBI OCHOBHBIE TIOJIOKEHHS MOJIEKYJISPHO-KMHETHYECKON TEOPHU M UX OIBITHOE 000CHOBaHME. bpoyHoBckoe| 6 OK 01
MOJICKYIPHO- neukenue. Juddysusa. Xapakrep NBUKEHHUS U B3aUMOJCUCTBUS YaCTHUI[ BellecTBA. MoJenu CTPOCHHUS OK 02
KUHETUYCCKOM TEOPUH [ra30B, KUIAKOCTEH M TBEPABIX TEN U OObSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE TUX MoJenel. Macca u OK 03
pazMepsl Mosiekyll. KommaectBo Bemectsa. [loctossnnas ABoraapo. TemnoBoe paBHoBecue. Temneparypa OK 04
u ee m3Mmepenue. lllkana temmepatyp Llenbcus. Mopgenbs uaeansHoro raza. OCHOBHOE YpaBHEHHE OK 05
MOJIEKYJISIPHO-KHHETHYECKONW TEOPHH HJICATbHOTO ra3a. AOCONIOTHAs TeMIeparypa Kak mepa cpemHeit OK 07
KMHETUYECKOW PHEpPruM TEIUIOBOro ABIMKeHHs dacTull rasza. lllkama temmeparyp KenbBuna. ["a3oBbie IIK 2.3

BaKOHBI. YPaBHCHI/Ie MeHﬂeneeBa-KnaneﬁpOHa. 3aKkoH Z[aJ'ILTOHa. I/I3OHpOI_IeCCLI B HACAJIbHOM Tra3€ C
MMOCTOAHHBIM KOJIHYCCTBOM BCIIICCTBA. Fpa(bnqecxoe IpeACTaBJICHUEC U30IIPOLCCCOB: N30TCpMaA, N30X0pa,

n300apa




[IpakTyecKue 3aHATHS

[IpakTuyeckue paboThI:

M3mepenue maccsl BO3yXa KJIACCHOM KOMHare. lccienoBaHue 3aBUCMMOCTH MEXIYy IapameTrpamy
COCTOSIHUSL Pa3peKEHHOro rasa. TeXHHYECKHe yCTpPOMCTBA M MPAKTUYECKOE NMPUMEHEHHE: TEPMOMETD,
OapoMeTp

JlabopaTopHble 3aHATUSA

JlaGopaTopHast pabota 4. OnpezeneHne Macchl BO3yXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEPECHHIt
00beMa KOMHATBHI, TaBJICHMs U TEMIIEPATyphl BO3/1yXa B HEM.

HpO(l)eCCI/IOHaJIbHO OPUCHTUPOBAHHOC COACPKAHUC

Vlabopamopnas paboma 5. Hccnedoeanue 3asucumocmu  mexcoy napamempamu — COCMoOsHUsA
A3PEAHCEHH020 2a3a

\Pewenue 3a0au ¢ npogheccuonanvroll HanpasieHHocmvio no meme « Ocnosvr MKT»

Tema 3.2
(OCHOBBI
TePMOTUHAMUKH

Conep:kaHue y4eOHOro MaTepuaJsia

Buytpennsis sHeprus. Pabora u teronepenadya. KonuuecTBo TemnoTsl. YpaBHEHHE TEIJIOBOTO OanaHca.
[lepBoeHauano TepMOAMHAMHUKU. AnuabaTHBIA mporiecc. Bropoe Havyano TepMoauHaMHUKU. TernioBbIe
neurarenu. KITJ[ tenmoBoro neuratens. Oxpana npupoisl. TepMoanHamuueckas cuctema. BHyTpeHHss
DHEPrusi TEPMOJMHAMUYECKOW CHCTEMBI M CHOCOObI ee mM3MeHeHus. KonmdecTBo TemnoTel U padorta.
BHyTpeHHsIE SHEprusi OJHOATOMHOTO HJI€AbHOTO Ta3a. Bunpl Temsonepenayu: TEMIONPOBOJHOCTD,
KOHBEKIIHS, U3TydeHHe. Y IeiabHas TeIJI0EMKOCTh BellecTBa. KomuuecTBo TemIoThl IpH Terionepeaaye.
[lonsitne 06 agmabatHoM rmpouecce. [lepBblii 3akOoH TepMoauHAMUKH. [IpuMeHeHHE TEepBOro 3aKOHA
TepMOJMHAMUKNA K u3ompoueccam. ['paduyeckas unTepnperanuss paboTel Taza. Bropoil 3akon
repMoauHaMukid. HeoOpaTumocTh mpoiieccoB B mpupoje. TemnoBble MamuHbl. [IpuHuunsl neidcTBus
reruioBbIX MauH. [IpeoOpa3oBanus sHEprun B TeIUIOBbIX MamuHax. KosdduuuenT noiaeznoro neicTpus
rerioBoi MamuHbl. [ukn KapHo u ero ko duureHT mone3Horo AelcTBUS. DKOJOTHUYECKUE TPOOIEMBI
TeII0PHEPreTUKU. TexXHHYecKue yCTpocTBa M NMPAKTHUECKOE MPUMEHEHHUE: JBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOJMJIbHUK, KOHIUIIMOHED

IIpodeccnoHAIBLHO OPHEHTHPOBAHHOE COJEPKAHME

JlaOopaTopHbIe 3aHATHS

UlaGopaTopHas pabora 6. M3mepeHne yaenpHOM TeMmI0eMKOCTH

\Peuwternue 3a0ay ¢ npO¢€CCUOHaJZbHOZZ HAnpaejilerHoCmslo no meme «Ocnogbl mepmoduHamuKu»

N

Tema 3.3

Conepxxanue yueOHOro MaTepuaJia




IArperaTHble
COCTOSIHUSIBEILIECTBA
1 (a3oBbIe
Mepexo/Ibl

[TapooOpa3zoBanue u KoHAeHcanwus. Vcmapenue u kuneHue. AOGCONIOTHAS M OTHOCUTENbHAS BIKHOCTh
Bo3ayxa. HackimenHslit map. YaenpHas TeIioTa napooOdpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS
ot naBneHus. TBepaoe teno. Kpucrammyeckue n amopgHbie Tena. AHM30TPOIHS CBOMCTB KPUCTAIIIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuainbl. [lnaBneHue M Kpuctamausanus. YJienbHasl TEIUIoTa
rtayieHus. Cyomumaris. Y paBHEHUE TEIIOBOTO OalaHca

[ IpakTyeckue 3aHsATHS

[lpakTnueckass pabora: TexHuueckue yCTpOWCTBA M NPAKTHUUECKOE IPUMEHEHHE: TUTPOMETp H
IICUXPOMETP, KAJIOPUMETP, TEXHOJOIMU IIOJIYYEHUS COBPEMEHHBIX MAaTE€pUalOB, B TOM YHUCIE
HAaHOMAaTEpHUaJIOB, U HAHOTEXHOJOTHH

HpO(l)eCCI/IOHaJIbHO OPUCHTUPOBAHHOEC COACPKAHUC

JlabopaTopHbIe 3aHATHSA

JlaGopaTopHas pabota 7. OnpeneneHue BIaXHOCTH BO3/IyXa

\Peutenue 3a0ay ¢ npO@QCCI/tOHClJZbHOlZ HanpaejilerHHoOCnbo no meme «Azpezameze COCMOAHUA eeuecmea»

Pazjnen 4. DiiekTpoauHAMUKA

38

Tema 4.1
DJIEKTPOCTAaTHKA

Copep:xanue y4eOHOIr0 MaTepuaa

DJIEKTpU3alusa Tel. OJJEKTpUuecKkuid 3apsan. JIBa Buma saekTpudeckux 3apsiaoB. [IpoBomHUKH,
ITUBIIEKTPUKH U TIOTYIPOBOJHUKH. 3aKOH COXpaHEHUs 3JIEKTPUUECKOTO 3apsaaa. BzanmoaeiicTBre 3apsiioB.
3akoH Kynona. ToueuHbIi AIeKTpUUECKUi 3apsil. DIEKTpUuUYecKoe mose. HanpsskeHHOCTh 3J1EeKTpUYecKOro
rosist. [IpuHIMN Cynepno3uuu 3MEeKTPUUECKUX Mosiel. JIMHNM HanpsyKEHHOCTH 3JEKTPUYECKOTO MOJIS.
PaGora cun snektpocratuueckoro mois. [lorenuwman. Pasnocts mnotenuuanos. IlpoBoaHuku u
ITUDJIEKTPUKUA B DJIGKTPOCTATUYECKOM ToJie. JludnekTpuueckas MNPOHUIAEMOCTh. JIEKTPOEMKOCTb.
Konnencarop. D1eKTpoeMKOCTh IIOCKOT0 KOHJIEHCATOpa. DHEPrus 3aps>KeHHOTo KOHJEHCaTopa

HpaKTI/I‘IeCKI/Ie 3aHATUA

M3mepeHue »IIeKTPOEMKOCTH KOHZAEHcaTopa. TeXHudyeckhe YCTpOWCTBAa M MPAKTHUUECKOE MPHUMEHEHUE:
PIIEKTPOCKOTI, AJIEKTPOMETP, AMEKTPOCTaTUUYECKAs 3allUTa, 3a3E€MJIEHUE IEKTPOIPUOOPOB, KOHACHCATOP,
KOIMHMPOBAJIBHBIN anmnapar, CTpyWHBIN NpUHTEP

IpodeccnoHAIbHO OPHEHTHPOBAHHOE COJEPKAHME

JIabopaTopHble 3aHATHS

UlaGopaTopHas pabota 8. MI3mepeHne 31eKTpOeMKOCTH KOHIeHCaTopa

\Pewternue 3a0ay ¢ I’lpO¢€CCUOHClJZbHOZZ HanpaesjierHoCmslo no meme ((Sﬂekmpocmamuka»

NN

Tema 4.2

Conep:kaHue y4eOHOT0 MaTepuasa:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
I1K 2.3




TTocTOAHHBIN

Toky B pa3inyHbIX
cpenax

PIEKTPUYECKUNA TOK.

DNEKTPUUECKUN TOK. YCIOBHUS CYILECTBOBAHUS 3JIEKTpUYECKOro Toka. Mcrounuku Toka. Cuina Toka.
[Tocrosiuubiii Tok. Hampspkenwe. 3akon Oma yis ydacTKa LENH. DJEKTPUUYECKOE COMPOTUBIICHUE.
YnaenpHOE compoTHBIeHHE BellecTBa. [locienoBarenbHoe, MapaienbHOE, CMEUIAaHHOE COEIMHEHUE
poBOoHUKOB. PaboTa anexTpuueckoro Toka. 3akoH Jxoynsa-JleHna. MOIHOCT 3JE€KTPUUECKOTO TOKA.
ONEKTPOABUKYIAsi CHJIa U BHYTPEHHEE CONPOTHBJICHME HMCTOYHMKA TOKAa. 3akoH Oma ajis IMOJIHOMN
(3aMKHYTOM) nanekTpuuecko menu. KopoTkoe 3ambikaHue. DJIEKTPOHHAS MPOBOJUMOCTH TBEPIBIX
METa/JIOB. 3aBUCHMOCTb  CONPOTHUBJIEHHMS METa/LIOB OT TeMmieparypbl. (CBepXIpOBOJUMOCTb.
DneKTpuueckuil TOK B Bakyyme. CBOMCTBa 3J€KTpOHHBIX Iy4ykoB. [lomynpoBonnuku. CoOCTBEHHas U
[pUMECHast MPOBOJUMOCTh NOJIYIPOBOIHUKOB. CBoiicTBa p-N-niepexosa. [lomynpoBoAHUKOBBIE TPUOOPHI.
JNEeKTPUUECKUH TOK B pacTBOpax M paciijlaBaX 3JIEKTPOJMTOB. DJIEKTPOIUTHYECKAs IUCCOLMALIMS.
DNEKTPOIN3. DNEKTpUUYECKUil TOK B razax. CaMOCTOSTENbHBIM U HECAaMOCTOSITENbHBIN pa3psaa. MomHus.
[1nazma

[IpakTHueckue 3aHATUS

[IpakTiueckas pabora: TexHHnueckue ycTpoicTBa U MpaKTUYECKOe MPUMEHEHHE: aMIIEpMETp, BOJIBTMETP,
[peocTar, HCTOYHHMKH TOKa, OJJIEKTpOHArpeBaTejbHble MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP CONPOTHUBIICHMS, BAaKyyMHBIH TUOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYNPOBOIHUKOBBIN
MO JT, TaIbBaHUKA

IlpodeccnoHaIbLHO OPMEHTHPOBAHHOE COAEPKAHUE
JlabopaTopHble 3aHATHSA

ITHHUMN HHAYKIIUK MArduTHOI'O IIOJIA UIMHHOTO IIPAMOTO IIPOBOAHHUKA W 3aMKHYTOI'O KOJIBIIEBOT'O
MPOBOAHHKA, KATYIIIKHA C TOKOM. OngIT 9pCTez[a. BzaumoaeiictBue MMPOBOJHUKOB C TOKOM. Cuna AMr[epa,
€C MOAYJIb 1 HAIIPABJICHUC. Cuna HopeHua, €C MOAYJIb U HAIIpaBJICHUC. ]_IBI/I)KGHI/IC 3ap$I)KeHHOI>'I YaCTHUIIb]
B OTHOPOAHOM MArHUTHOM IIOJIC. PabGora cunbl HopeHua. SIBneHue BHCKTpOMaFHI/ITHOﬁ HHAYKIWH. IToTok
BCKTOpa MarHUTHOM HHAYKIUU. 3HCKTpOI[BI/I)Ky1L[aH CuJla HWHIAYKIHHU. 3akoH QJICKTpOMar HUTHOM

MHIYKITUN (Dapaneﬂ. BpreBoe QJICKTPHUYCCKOC IIOJIC. aﬂeKTpO,I[BI/DKYH_IaH CyJia MHAYKIIMU B IPOBOJTHUKC,

JlaGopatopHast pabota 9. M3ydeHue cMEIaHHOro COSTUHEHUST PE3UCTOPOB. 2

JlaGopartopnas pa6ota 10. M3Mepenue 3MeKTPOJBMKYIIEH CHIbI HCTOUHMKA TOKA U €r0 BHYTpEHHero 2

COIIPOTHUBIICHUSL. 2

JlaGopaTopnas padora 11. Habmoaenue anekTpoausa

Pewienue 3a0au ¢ npogeccuonanbhoil hanpagieHHocmvio no meme «Ilocmosnmbiii 2nekmpuyeckusi moky | 2
Tema 4.3 Conepxanue yueOHOro MaTepuaJa 6
MaruuTHoe moJie. [TocrosiHHbIC MarHUTHL. B3aumoieiicTBre MOCTOSTHHBIX MAarHUTOB. MarHuTHOE 1oJie. BeKTOp MarHUTHOM
DIIEKTPOMArHUTHAs  MHAYKIMU. [IPUHIKI CYNEPIIO3UIMKM MarHUTHBIX 1OJeH. JIMHUY MardHMTHON MHAYKIMU. KapTiuHa TMuui
MHYKIHS. MarHUTHOM WHIYKIIMU TIOJS MOCTOSIHHBIX MarHUTOB. MarHUTHOE M0Jie MPOBOJHUKA ¢ TOKOM. KapTtuna




JABHIKYIICMCA IIOCTYIIATCIIBHO B OJHOPOJHOM MAarHuMTHOM IIOJIC. HpaBI/IJIO HeHua. I/IHILYKTI/IBHOCTB.
SIBeHue CaMOUMHAOYKIUU. 3JI€KTpOI[BI/I)KYH_[a$I CuJjia CaMOWHIAYKIIUH. 3HCpI‘I/ISI MAarauMTHOTIO ITOJIA KaTyIIKU
C TOKOM. BHCKTPOMaI‘HI/ITHOC oJIC

[IpakTueckue 3aHATUS

[MpakTudeckas padbora: TexHUYEeCKHE yCTPOWCTBA U MPAKTUYECKOE MPUMECHEHHE: TTOCTOSTHHBIC MarHUTHI,
PIEKTPOMArHUTBI, 3JIEKTPOIBUTATENb, YCKOPUTENH JIEMEHTAPHBIX YACTUL, MHIYKIIMOHHAS [1€Yb

HpO(l)eCCI/IOHaJIbHO OPUCHTUPOBAHHOC COACP/KAHUC

JlabopaTopHbIe 3aHATUSA

JlaGopaTopHnast pabota 12. MccrnenoBanue ASMCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
JlabopaTopHnast pabota 13. V3yuenue siBI€HHS 3JIEKTPOMArHUTHON MHIYKIINS

\Peuternue 3a0ay ¢ l’lpO(béCCLtOHClJZbHOIZ HanpaejilerHoCmsvro no meme ((aﬂGKmPOMCIZHuI’I’lHCIﬂ uHOykuuﬂ»

NN DN

Pa3nea 5. Kojseoanus

U BOJIHbI

Tema 5.1
MexaHndecKne u
PIIEKTPOMarHUTHbIE
KoJIeOaHus

Conep:kaHue y4eOHOro MaTepuaJsia

KonebatenpHas cuctema. CBoOO HBIC MeXaHWYECKHE KoJieOaHus. ['apmonndeckue kosiebanus. [lepuon,
HacToTa, aMIUIUTyAa U ¢aza koiaedbanuil. [IpykuHHBIN MasSTHUK. MareMaTH4ecKuii MasiTHUK. Y paBHCHHE
rapMOHHYECKHX Kojebanuii. [IpeBparienue sHeprun nMpu rapMOHUYECKUX KosiebaHusx. KomebaTenpHbIM
KOHTYp. CBOOOIHBIE JIEKTPOMarHUTHbIE KoJieOaHMsI B MeaIbHOM KOJeOaTeIbHOM KOHTYype. AHanorus
MEXAy MEXaHUYECKUMU U AJIEKTPOMAarHUTHBIMU KojeOanusMu. @opmyna TomcoHa. 3akoH coXpaHEHHs
PHEPrud B HJAEATbHOM KoJjiebareabHOM KoHType. IlpencraBieHue o 3aTyxaromuX KoJEOAHUSX.
BoinykJeHHble MexaHuueckue koljiebanus. Pe3onanc. BbeIHyXJI€HHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUS.
[Tepemennbiii TOK. CUHYCOUAQIBHBIN MEPEMEHHBIN TOK. MOIIIHOCTh EPEMEHHOTO TOKA. AMIUTUTYTHOE U
neiicTByroliee 3HAUEHHWE CWIIbI TOKa W HampsbkeHus. Tpancdopmarop. IIpomsBoacTtBo, mepenada u
MoTpeblieHne DSJIEKTPUUECKON SHEPruu. DKOJOTUYECKHE PHUCKH MpPU MPOU3BOACTBE AIIEKTPUUYECKOU
pHepruu. KynbpTypa HCroabp30BaHusl 3JEKTPOIHEPTHH B IOBCEAHEBHON KU3HU

HpaKTI/I‘IeCKI/Ie 3aHATUA

HpaKTI/I‘IeCKaH pa60Ta: Texuuueckue YCTpOﬁCTBa U IMPAKTHUYICCKOC IMPUMCHCHHUC: SHGKTpI/I‘IeCKI/Iﬁ 3BOHOK,
FCHEPATOP IMEPEMCHHOI'O TOKA, IMHHUH JJICKTPOIICpCaav

JlabopaTopHble 3aHATHS

UlaGopaTtopnas pabota 14. MccnenoBanue 3aBUCMMOCTH MEpHOAA MajbIX KojeOaHWH rpy3a Ha HUTU OT|
JUTMHBI HUTH ¥ MacChl Ipy3a.

IIpodeccnoHaIbLHO OPMEHTHPOBAHHOE COACPKAHME

Ha6opaTopHa${ pa60Ta 15. HccnegoBanue MEPEMCHHOI'0 TOKa B ICIIU U3 MMOCIICAOBATCIIBHO COCINHCHHBIX|

KOHACHCATOPA, KaTYIIKHU U pE3UCTOPA

OK 01
OK 02
OK 04
OK 05
OK 07




\Peuenue 3a0ay ¢ npOd)€CCMOHCUZbH0ﬁ HanpaelerHoCmsto no meme «Qﬂekmpwwaeyumubze KoneOanusy

Tema 5.2
MexaHUJeCcKHe 1
PIEKTPOMAarHUTHBIE
BOJIHEI

CoaepikaHue y4eOHOIr0 MaTepuaJa:

MexaHn4yecKue BOJIHbI, yCI0BHs pacripoctpaHenus. [lepuon. CkopocTh pacipoCTpaHEHuUs U JUTMHA BOJIHBI.
[Tonepeunsie 1 po10TbHBIE BOJHBL MHTEpdepentus u nudpakuns MexaHndeckux BOJH. 3ByK. CKOpOCTb
3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3Byka. DIEKTPOMArHUTHBIC BOJHBL. Y CJIOBHS U3ITyICHUS
PIIEKTPOMArHUTHBIX BOJIH. B3anmHuas opuenTanus Bekropos E, B, v B anekTpoMarautHoi BosiHe. CBOHCTBA
DIIEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, MpeloMIIEHUE, MNoJsipu3anus, IUpakius, HHTEepPEepeHIus.
CKOpOCTb 3JIEKTpOMarHuTHBIX BoJIH. [1lkana anexTpoMarHUTHBIX BOJIH. [IpMeHeHne a1eKTpoOMarHuTHbIX|
BOJH B TeXHUKE M ObITy. [IpuHIMIBI panuocBs3u U TeneBuieHUs. Panuonokanus. DaeKTpOMarHUTHOE
3arpsi3HEHUE OKPYKarOIIEN Cpeibl

I IpakTyeckue 3aHsATHS

[IpakTuueckass pabota: TexHHMYECKHE YCTPOWCTBA M TMPAKTUYECKOE NPHUMEHEHHWE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YIbTPAa3BYKOBAs TUArHOCTHUKA B TEXHUKE W MEIHUITMHE, pajiap, paauoNpuEéMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neup

IIpodeccuoHaIbLHO OPMEHTHPOBAHHOE COACPKAHHUE

\Peuwernue 3a0ay ¢ npoqbeccuonaﬂbnod HanpaejilerHHoCmsro no meme ((9ﬂ€KMpOMGZHMWleZ€ BOJIHbl»

Tema 5.3
OnTuka

I'eomerpuueckas ontuka. [IpsMonuHeitHOE pacnpoCTpaHEHUE CBEeTa B OJHOPOAHON cpene. Jlyd cBera.
Todeunslii ©ICTOYHUK cBeTa. OTpakeHHE CBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHnii B
miockoM 3epkanie. [IpernomiieHne cBeTa. 3aKOHBI TMPEIOMIICHHS CBeTa. AOCOTIOTHBIM IOKa3aTellb
npenomiienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIil yron MOJHOrO BHYTPEHHEIO OTPasKeHUS.
Jlucniepcus cBeta. CinoxxHbIi coctaB Oenoro ceta. [[Betr. CoOuparoriue u pacceMBaroIIue JUH3bI. TOHKas
muH3a. DOKyCHOE pacCTOSHUE M ONTHYECKas cuila TOHKOM JuH3bL [locTpoeHue uzoOpaxeHuil B
coOuparoIMuX ¥ pacceuBarolux jJuH3ax. PopMyna TOHKOW JUH3bL. YBEIHMYEHHE, JaBaeMOe€ JIMH3O0M.
[Ipenensl NPUMEHUMOCTH TeOMETpHUYecKod onTuku. BomnoBas ontuka. WuTepdepeHius cpera.
KorepeHTHbIE UCTOYHUKHU. YCJIOBHS HaONIOEHUS MAaKCUMyMOB U MHHMMYMOB B HHTEP(EpEHIIMOHHOI
KapTHUHE OT JIByX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB. [udpakuus cera. Judpakiuonnas pemeTka.
YcnoBue HaOMIOACHHS] TJIABHBIX MaKCUMyMOB TIpU MaJieHUM MOHOXPOMAaTHYECKOrO CBEeTa Ha
mpakMOHHYIO perieTky. [lonspu3zamus ceeta

HpaKTI/IquKI/Ie 3aHATUA

[TpakTuyeckue paboThI:

Habnronenue nucrnepcuu cBeTa.

TexHuueckre ycTpoHCTBAa M MPAKTUUYECKOE NMPUMEHEHHE: OYKH, Jyna, (oToamnmapar, MpPOEeKIHOHHBIN
anmnapar, MUKpPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISIPOU, TEIECKOI

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME




JlabopaTopHble 3aHATHS

UlaGoparoprast pabota 16. OnpenencHue mokasareis MpeIoMICHHS CTEKIA. 1
Jlaboparopuas padota 17. UccnenoBanue cBOWCTB N300paKCHHIA B JIMH3aX. 1
Jlaboparopuas pabota 18. Habmonenue aucniepcun cBera 2
Pa3gen 6. OcHOBBI cClleUATbHOI TEOPHH OTHOCHTEJIHLHOCTH 4
Tema 6.1 Conepxxanue yueOHOT0 MaTepuaJia: OK 01
OCHOBBI CHIENUATEHON ["paHULIBI MPUMEHMMOCTH KJIACCUYECKOM Mexanuku. [10CTynaThl CriennansHON Teopur oTHOCUTembHOCTH:| 4 OK 02
[TeOpHUH MHBAPUAHTHOCTh MOJYJS CKOPOCTH CB€Ta B BaKyyMe, NPHUHILWI OTHOCUTEIBHOCTH OWHIITENHA. OK 04
OTHOCHUTCJIBHOCTH OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU U COKpAIllEHUE JJIMHBL. DHEPIHsl U UMITYJIbC OK 05
PENATUBUCTCKON YacTUIbl. CBS3b Macchl C SJHEPTUEN M UMITYJIbCOM PENSITUBUCTCKON YaCTUIbl. DHEPIrus
MOKOSI
Paszjnen 7. KBanToBasi pusuka 18
Tema 7.1 Conep:xaHue yueOHOT0 MaTepuaJia:
DIIEMEHTBI KBaHTOBOW (DoTonsl. Mopmyna Ilnanka cBsa3u dHepruu (OTOHA C €r0 YacTOTOM. DHeprus ¥ uMmyibc ¢orona.| 4
OTNITUKU OTtkpeiTHe U uccnenoBanue potoddpdexra. Onbitel A.I'. CroneroBa. 3akoHbl GoTodddexra. YpaBHEHHE
DitamreitHa a1 potoaddekra. "Kpacnas rpanmma" dotosrddekra. JlaBmenme cera. Ombiter [1.H.
JleOeneBa. XMMUUYECKOE IEHICTBUE CBETA.
IIpodeccnoHaIbLHO OPMEHTHPOBAHHOE COAEpPKAHME 2
Texnuueckue ycTpoiicTBa U pakTU4YeCcKoe NpuMeHeHune: poTosnemMeHT, GoToAaTUHK, COJIHEUHast OaTapes,
CBETO/IMOJ
Tema 7.2 Conep:xaHue y4eOHOT0 MaTepuaJia:
Ctpoenue atoma Monens atoma Tomcona. OmbiTel Pesepdopaa nmo paccesnuio -yactun. IlnaHerapHas Mojenb aTtoma., 2
[loctynatel bopa. M3nyuenue u norsnoiieHue GOTOHOB IIPU IEPEXO/IE aTOMa € OJTHOTO YPOBHS DHEPIUU HA
npyroit. Bunel ciektpoB. CriekTp ypoBHEH SHEpruu aToMa Bo1opoa. BomHoBbIe cBoiicTBa yacTuil. BoliHbl
ne bpoitns. KopryckynsipHo-BoHOBOM ayanu3Mm. CIIOHTaHHOE M BBIHYXJAEHHOE u3inydeHue. udpaxims
DIIEKTPOHOB B KpHUCTa/siaX. YCTPONCTBO M MpHHIMI paboThl ja3epa. TexXxHHYecKue YCTpPOWCTBa U
MPaKTUYECKOe MPUMEHEHHE: CIEKTPAIbHBIN aHanu3 (CIIEKTPOCKOIT), JJa3ep, KBAHTOBBI KOMIBIOTEP
JIabopaTopHbIe 3aHATHS 2
UlaGopaTtopnas pabdota 19. Habmtonenue nuHeiyaToro crnekrpa
IIpogeccuoHaIbLHO OPMEHTHPOBAHHOE COAEPKAHME 2
YcrpoiicTBO M mpHHLUN paloThl Ja3epa. TexXxHHYECKHE YCTpOICTBa M NPAaKTUYECKOE IMPUMEHEHHE:
CIEKTPAJIBbHBIN aHaIu3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED
Tema 7.3 Coaepikanue yueOHOro MaTepuajia 6




IATOMHOE SI7IpO

OKCIIEpUMEHTBI, J10Ka3bIBAIOLUE CIOKHOCTh CTpOeHUs snapa. OTKpbITHE PaAMOAKTUBHOCTH. ONBITHI
Pezepdopna mo ompeneneHuIo cocTaBa paauoakTHBHOTO m3nydeHus. CBoiicTBa anmbga-, O6era-, ramMmma-
n3ydyeHus. BiusHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpbITHE MPOTOHA M HEUTPOHA.
Hyxnonnas mogens sinpa ['eiizendepra-MBanenxo. 3apsia saapa. MaccoBoe unciio siapa. M3otonsl. Anbga-
pacmaj. DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['aMMa-u3inydenue. 3aKoH paJiMOaKTUBHOTO pacrajia.
DHEprus CBS3M HYKJIOHOB B siape. Snepubie cuibl. JledexT mMaccsl siapa. SnepHsie peakuuu. Jlenenue u
cuHTe3 sAnep. SAnepHwiii peakrtop. TepmosmepHbiii cuHTe3. [IpoOremMbl M TEPCHEKTUBBI  SIIEPHOU
PHEPreTUKU. OKOJOTMYECKHE AacleKThl SIEPHOW JHEPreTUKH. OJeMEHTapHble 4YacTullpl. OTKpbITHE
MO3UTpoHA. Meroabl HAOMIOACHUST M PEruCTpallUd  dJIEMEHTapHBIX YacTul. PyHAaMeHTaIbHbIE
B3auMoJieiicTBUs. ETMHCTBO (hr3nueckoi KapTUHbBI MHpa

[IpakTHyecKue 3aHATHS

[IpakTrueckue pabOTHI:

VccnenoBanue TpeKOB 4acTUIL (110 TOTOBBIM GoTorpadusim).

TexHuyeckue ycTpoiicTBa u mpakTU4eckoe NpuMeHeHue: potosnemMeHT, GoToAaTUNK, COTHEUHas OaTapes,
CBETOJMOJI, CIIEKTPOCKOII, JIa3ep, KBAHTOBBIM KOMIIBIOTEDP, NO3MMETpP, Kamepa BuibcoHna, saepHbIN
[peakTop, aToMHasi 6omOa

Pa3znesn 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Tema 8.1 DnemeHTHI
ACTPOHOMHHU U
acTpOPU3UKU

Conep:xaHue y4eOHOI0 MaTepuaa

OJTanbl pa3BUTHUS acTpOHOMHH. [IpuUKIaIHOE W MUPOBO33PEHYECKOE 3HAYEHUE AacCTpOHOMHH. Bupg
3Be3qHoro Heba. Co3Besnusi, ApKUe 3BE3[Ibl, IUIAHETH, UX BUIUMOE ABIMKeHHe. CoJHedHas cHucTeMma.
[InaneTsl 3eMHOM Tpynmbl. [Ltanersi-rurantel. Manbie Tena ConHeunoit cucremsl. ConHile, potochepa u
aTMocdepa. ConHeuHas akTUBHOCTh. Mcrounuk sHepruum ConHUA W 3Be3]. 3BE3llbl, UX OCHOBHBIE
xapakrepucTuku. Jluarpamma  "cmekTpajdbHBIA ~ KJacc -  CBETUMOCTH'.  3Be3[lbl  IJIaBHOU
[OCJIEA0BATEIBHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTB" JUIsl 3B€3] TJIABHOM MOCIEAOBATEIbHOCTH.
Buyrpennee ctpoenue 3Be31. CoBpeMEHHbIE NPEACTaBICHUS O MPOUCXOXKACHUHU U 3BoItounn ConHIa 1
3B€3/1. OTanbl XKU3HU 3Be3A. Mueunblid [lyts - Hama ['anaktuka. CnimpanbHas cTpykTypa [ anakTukw,
pactipeeneHue 3Be31, raza u neuid. [lonoxenue u aBuxenue ConHua B ["amakTtuke. TUIbI ranakTHK.
[Tnockas u cepudeckas nojacuctemsl ['amaktuku PaguoranakTuku v kBazapbl. UepHbIe ABIPHI B sApax
ranakTvk. Beenennas. Pacuupenue Beenennoii. 3akon Xa60:ma. Paszoeranue ranaktuk. Teopus bossuioro
B3pbIBa. PenukroBoe m3mydenue. MacmitabHas cTpykrypa Bcenennoil. Meraranaktuka. Hepemiennbie
Mpo0IeMbl aCTPOHOMUU

JIabopaTopHble 3aHATHS

Ha60paTopHas{ pa60Ta 20. Ha6HIOI[CHI/ISI HCBOOPYKCHHBIM TI'JIa30M C HCIOJIb30BAHHUEM KOMIIBIOTCPHBIX

HpI/IJ'IO)KeHI/Iﬁ JJid ONpCACTICHUS TIOJIOKCHUS HEOECHBIX OOBEKTOB Ha KOHKPCTHYIO JaTy. OCHOBHBIC

OK 01
OK 02
OK 03
OK 05
OK 07




‘COBBCZ&HI/IH CeBepHOro noJtymapust v sipkue 3Be31bl

IMpome:kyTouHasi arTecTanus (3K3aMCH) 6
KouncyabTauuu 12
Bcero: 180




3. YCJI0BUsA PEAJIM3ALINHN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJBHOM TUCIUAILIVHBI

3.1  OcHameHue y4eOHOro KaduHeTa

JI1s peanuzanyivl mporpaMMbl yUeOHON TUCIMIUIMHBI B HATUYUHU UMEETCsl yUeOHbIN
kaOuHeT Qu3uKu ¢ JabopaHTckoi komHaTou. ITomemieHne kaOuHeTa YIOBIETBOPSET
TpeboBaHusiM CaHUTAPHO-3MUIEMHOJIOTHYECKHUX MpaBuil U HopMaTuBoB (CaunlluH 2.4.2
Ne 178-02) u ocHaIlieHO TUIIOBBIM 000PYI0BAaHUEM.

O6opynoBaHue yueOHOTO KabuHeTa U paboyux MecT KabuHeTa:

- MAPTHI;

-CTYJIbS;

- IOCKa C MarHUTHOM TTOBEPXHOCTHIO;

- pabouee MeCTO Mpeno1aBaTes;

-HarJisiHble 1MocoOusi (y4eOHHMKH, OIOPHBIE KOHCIEKTHI-TIJIAKaThl, CTEH]IBI,
KapTOUYKH, pa3IaTOUYHbIN MaTepHall, KOMIUIEKThI MPAKTHUYECKUX padoT).

- KOMIUJIEKT U3MEPUTENBHBIX MHCTPYMEHTOB: JIMHEWKA, TPAHCIIOPTUP, YTOJIbHUK,
IUPKYJIb,

TexHuyeckue cpesicTna:

- KOMIIBIOTED;

- TEJIEBU30D;

Komrmuiekt yaeOHO-MeTOINYECKOW TOKYMEHTAINH ;

-pabouas mporpamMma yuyeOHOU TUCITUTITUHBI « DU3HUKa)»

- KaJeHAapHO-TEMATUYECKOE TJIAHUPOBAHHUE;

- METOJIMYECKHUE YKA3aHUs M0 MPAKTUUYECKUM 3aHSITHUSIM.

- MporpaMma U METOJMYECKHE YKa3aHUs MO BHEAYJIUTOPHOM CaMOCTOSTEIbHOMU
pabote

CpenctBa KOHTPOJIA:

- KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIBHBIX MATEPHUAJIOB M0 JUCHHUILIUHE;

- KOMIUIEKT MPAKTUYECKUX PadoT;

- KOMIUIEKTHI TECTOB M0 pa3jenaaM JUCIUILIUHBIL.

Harmsaasie mocoOust:



—IUTAKaThl, TAOJIMILIBI, CXEMBI, (OTOrpaduu, KAPTOUKH, JJOTUUECKHE CTPYKTYPbI
3.2AndopmannonHoe odecnevyeHue peain3aluy NporpaMmbl
OcCHOBHbIC HCTOYHUKH:
1. Jmurpuena B.®. ®dusuka TexHonornueckuii npoduisb, B AByX 4acTax. - Mockaa:
Axanemus, 2024.
2. Msxumes, I'. 4., byxosues, b. b., Corckuit, H. H. / [Tox pexn. [lapdhentbeBoit
H.A. ®usuka. Yuebnuk mis 10 k. — M.: UznarensctBo «IIpocsenienue,
2021. — 416c.
3. Mskues, I'. 4., byxoBues, b. b., Hapyruu, B.M. / [lox pen. [TapdentbeBoit
H.A. ®usuka. Yuebnuk mis 11 ki, — M.: UznarensctBo «IIpocsenienue,
2021. — 399c.
JlonoTHNTEIbHbIE HCTOYHUKH:
1. dmutpueBa, B. ®. ®usuka anga npodeccuii u crnenuaibHOCTEH TEXHHUYECKOTO
npoduiisi: y4eOHHUK 711 00pa30BaTeNbHBIX YUPEKIECHUN HAYAIBHOTO M CPEIHETO
npodeccronanpHoro oopazoBanusi /| B. @. JImutpuena. — 2-¢ uza., crep. — M.:

Nznarensckuii neHTp «Axamemusi», 2022. -448c.

Ilepeyens UHTEpHET-pEecypcoB:

1.Enunas  kxoiuiekuus mudpOBBIX 00pa3oBaTeinbHBIX pecypcoB.— :http://school-
collection.edu.ru/catalog/pupil/?subject=30

2.KM-mkona. — Pexwum nocryna: http://www.km-school.ru/a

3.0tkpoitas puszuka.—:http://www.physics.ru/courses/op25part2/design/index.htm

4 ITnardopma AKnacc —: http://www. yaklass.ru /

S.Poccuiickas AJIEKTPOHHAsA IKOoJIa — Pexxum JIOCTyIIA:

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

6.dusnka.ru. — Pexxum nocryma:  http://www.fizika.ru
7.0UIIA (BIIP 11 xmacc) —: http://www.fipi.ru

8.2neKkTpoHHBIM yueOHHK: http://www.physbook.ru/ a

9. ObC Jlanp



http://school-collection.edu.ru/catalog/pupil/?subject=30
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http://www.resh.edu.ru/(датаобращения:29.08.2022)
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http://www.physbook.ru/%20а

4.  KOHTPOJIb

U OLEHKA

OBIIEOBPA3OBATEJBHOM JUCHUILIUHBI

PE3YJIBTATOB

OCBOEHUA

KoHTponb M oOLEHKa pe3ylbTaToOB OCBOEHHUS 0011€00pa30BaTEIbHOMN

AUCHUIIIMHBI PACKPBIBAIOTCA YCPC3 NTUCHUIINIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHLIC

Ha ¢GopMHpoBaHUE OOLIMX U NPO(ECCHOHATBHBIX KOMIETEHUMU MO paszzenam

Y TeMaM COJIepKaHus Yy4eOHOro Marepuaa.

Kox u HauMeHOBaHUE
¢dopmMupyeMbIX KOMIIETEH U

Paznen/Tema

Tun oneHoYHbIX
MeponpHUATHH

OK 01. Beibupare cnocoOsl
pereHus 3a1a4
npoeCcCHOHANTBHOU JEATENHHOCTH

Pasnmen 2. Temu1 2.1., 2.2., 2.3.
Pazpmen 3. Temsr 3.1., 3.2., 3.3.

Paznen 4. Temsr 4.1., 4.2., 4.3

npodeccuoHaIbHOM 1eATeNbHOCTH

HPUMCHHUTEILHO K PasiIMIHBIM Pasnen 5. Temsr 5.1., 5.2., 5.3.
. Paznen 6. Tema 6.1
Paznen 7. Temer 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
Ilo/c
OK 02. Hcnone3oBare| Paszgen 2. Temsr 2.1., 2.2, 2.3.
COBPEMEHHBIE CpeIcTBa NOMUCKA, Paznmen 3. Temsr 3.1., 3.2., 3.3.
aHaIn3a H HHTCPIpPETAlNH| Pasnen 4. Temsr 4.1., 4.2., 4.3
MH(OpMaLHH Pasnen 5. Temnr 5.1.,5.2., 5.3
1 WHGOPMAIIMOHHBIC TEXHOJOTHH Pasen 6. Tema 6.1
TS BBIITOJTHEHUS 3a7a4

Pazgen 7. Temw1 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1

B KOJITICKTUBC U KOMaHIC

OK 03. [TnanupoBats| Paznen 1. Tema 1.1

u peasm3oBbiBaTh  cobOctBeHHoe| Pazmen 3. Temsr 3.1., 3.2., 3.3.
rpodeccuoHalbHOE Pasnen 4. Temsr 4.1.,4.2., 4.3
M JIMYHOCTHOE pasBUTHE, Pasnen 8 Tema 8.1
MpEeANPUHIMATETHCKYIO

EeITEIbHOCTD

B  mpodecCHOHAIbHOW  cdepe,

HCII0JIE30BaTh 3HAHUSA

M0 MmpaBoBOM MW  (PUHAHCOBOM

rPAaMOTHOCTH B Pa3INYHBIX

PKU3HEHHBIX CUTYaIHIX

OK 04. O¢dextuBHO| Paznen 2. Temsr 2.1., 2.2., 2.3.
B3aMMOJEHCTBOBAaTL M paboTath| Paspen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temn1 4.1.,4.2., 4.3

Pa3zgen 5. Temsr 5.1., 5.2, 5.3.

Pasnen 6 Tema 6.1
Pazgen 7. Temsr 7.1, 7.2, 7.3

OK 05. OcymecTBiasTh YCTHYIO
Y MUCbMEHHYI0 KOMMYHMKAILIUIO Ha
rOCylapCTBEHHOM A3BIKE
Poccniickoit denepanuu ¢ y4eToM

Pasgen 1. Tema 1.1

Pazpgen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temn1r 4.1., 4.2., 4.3

YCTHBIN OITPOC;
(pOHTATBLHBINOTIPOC;
KOHTpPOJIbHAsI paboTa;
HaOJIFOIEHNE

3a BBIIIOJTHEHUEM
1a00paTOPHBIX padoT;
MPaKTUYECKUE PadOTHI
(peuienue
KayeCTBEHHBIX

U PACcUETHBIX 33/1a4);
TECTUPOBAHUE;
pelieHne Keic-3anay;
BBITIOJTHEHHE
MPAKTHYECKUX
3aJaHui
npodeccrnoHanbHOI
HAIPaBJICHHOCTH;
BBITIOJTHEHHE 3a/1aHU
MIPOMEKYTOYHOU
aTTecTaluu




0coOeHHOCTEN COLIMAJIBHOTO
U KyJIbTYPHOIO KOHTEKCTa

Pasnmen 5. Temnr 5.1.,5.2., 5.3.
Pa3nen 6. Tema 6.1

Pazpgen 7. Temsr 7.1, 7.2, 7.3
Paspnen 8 Tema 8.1

OK 07. CopeiicTBOBaTH!
COXPAaHEHHUIO OKpYXKaloUleil cpensl,
PECYPCOCOCPEKEHUIO, TMPUMEHSTH
3HaHUS OO0 WM3MEHEHUM KJIuMaTa,
[IPUHIIUIIBI OepeKITMBOTO
IIPOU3BO/ICTBA, 3¢ PEeKTUBHO
NICMCTBOBATh B 4YpE3BBIYANHBIX
CUTYaIUsIX

Pasnen 2. Temn1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temsr 4.1., 4.2., 4.3
Pasnmen 5. Temsr 5.1.,5.2., 5.3.
Pazpen 7. Temnr 7.1, 7.2
Pasznen 8 Tema 8.1

I1K 2.3 Opranu3oBbIBaTh
BEITIOJTHEHHE
CTPOMTEIBHO-MOHTXHBIX  PaboT
CHCTEM ra30CHa0KeHUs

(ceTeit  raszopacmpeneNieHUs U
ra3zonoTpeOiaeHus).

Paszgen 3 Temsr 3.2, 3.3
Pazmen 4 Temn1 4.1,4.2,4.3




S.MEPOIIPUATHS, 3AIINTAHUPOBAHHBIE HA IIEPUO/

PEAJIN3ALIMYA OBILIEOBPA3OBATEJILHOM YUYEBHOM AU CHUATIIMHBI

Hara Conep:xanue u (pOpMbI 1eATEILHOCTH Mecro Koast OK
NpOBeIeHus
OxTs16pB - [ToaroToBka yuacTHUKOB U IIPOBEACHUE
nexadpb €XKEroJHOM TEXHUKYMOBCKOMN I'BITOY «TTT» OK 01,
(e’xero1HO) OJIUMITHAJIBI IO 00111e00pa30BaTEIEHBIM OK 02
y4eOHBIM JUCIUILINHAM OK 05
Mapt-anpens | [ToAroToBKa y4acCTHUKOB U IIPOBEJICHUE OK 01,
HEJIEIN €CTECTBEHHO-HAYYHBIX I'BITOY «TTT» OK 02
JUCITUILIINH OK 04
deBpaib Opranuzanys 1 NOAroTOBKa y4aCTHUKOB OK 01,
WHTEPHET-OJIMMIINAJL U KOHKYPCOB I10 I'BITOY «TTT» OK 02
yueOHoM nuctuminHe «Pu3nka» OK 04
(06macTHBIX, BCEPOCCHUICKHUX,
MEXIYHApOIHBIX)
E>xeroano VYyactue B MOArOTOBKE U MPOBEICHUE OK 01,
HeJleN CIIEHAILHOCTEH OTIEeeHUS I'BITIOY «TTT» OK 02
OK 04,

OK 05




IIpuiroxenue
TeMbl 10KJI210B

o JIBM)KEHME Tella IEPEMEHHON MacChI.

e 3akonbl Kupxroda aiist 351eKTprudecKoi 1eru.

o MarnuTHble U3MepeHus (IPUHLMITBI TOCTPOCHUSI TPUOOPOB, CIIOCOOBI
U3MEpPEHUsI MATHUTHOTO TIOTOKA, MArHUTHON UHIYKIIUHN).

o Maiikn @apaneii — co3gaTelib yueHus 00 3JeKTPOMarHuTHOM MOJIE.

e Hunbc bop — onun U3 coznareneil cOBpeMeHHON (U3UKH.

o [IpoGnembl 3KONOTUHU, CBSA3aHHBIE C MCIOJIB30BAHMEM TEILJIOBBIX
MaIlVH.

o [Ibe303nexTprueckuit 3 HexT, ero NpUuMeHeHHE.

o CBeT — 3JIeKTpOMarHuTHas BOJIHA.

o Cepreii IlaBmoBuu KoposeB — KOHCTPYKTOP H  OpPraHHU3aTOp
IIPOU3BOJCTBA PAKETHO-KOCMHYECKON TEXHUKH.

o CoBpeMeHHBIE CPEICTBA CBS3U.

o ConHlle — UCTOYHMK KU3HU Ha 3eMJI€.

Tembl pedepaToB
° Judpakius B HalIeH KU3HU.
o [lepeMeHHBIH 3JIEKTPUYECKUN TOK U €r0 TPUMEHEHHE.

Tembl HHAUBUAYAJIBbHBIX IIPOCKTOB

o Atomuas ¢usuka. U3otomsl. [IpuMeHeHne paiioakKTUBHBIX H30TOTIOB.
o Bunbl anexTpuueckux paspsanoB. DIEKTPUUECKUE pa3psibl Ha CIIyx0e
YeJI0BeKa.

o Bcenennas u remHas marepust.

o Urops BacunbseBuy KypuatoB — ¢pusuk, opranuzaTtop aTOMHOM HaAyKH
Y TEXHUKHU.

o Hcnonb3oBanue 3JI€KTPOIHEPTUU B TPAHCIIOPTE.

o Knaccuduxkanus n xapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHII.

o KpuosnekrpoHuka (MUKPOIIEKTPOHUKA U XOJIO).

o JlazepHble TEXHOJIOTHU U UX UCIIOJIb30BAHUE.

° MeTtox MEUYEHBIX aTOMOB.

o Metoapl HaOMIOAEHUS PETUCTPALMU PAAUOAKTUBHBIX HM3IYyUYCHUH U
YacTHIl.

e Muxann BacunbeBud JIOMOHOCOB — yUEHBIN SHIIMKIIONEIHUCT.

o HanortexHonorus — MexxIuCUUIUIMHAPHAS 00J1acTh GyHAaMEHTaIbHOU

Y NPUKJIAJHON HAYKU U TEXHUKH.



Onrtryeckue sSBJICHHS B IPUPOJIE.

[Ina3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

[Inanetsr COTHEYHON CUCTEMBI.

[IpuMeHeHnE KUIKUX KPUCTAILUIOB B IPOMBILIJIEHHOCTH.
[Ipupona dpeppomarneTusma.

PeakTuBHBIE 1BUraTEIN U OCHOBBI pa0OTHI TEIIOBOM MAlIUHBI.
Pentrenosckue siyuu. Mcropus otkpsitus. [lpumenenue.
Pons K. 3. LIn0JIKOBCKOro B pa3BUTUN KOCMOHABTUKH.
CoBpeMeHHas CIIyTHUKOBAs CBSI3b.

VYabTpa3Byk (oJydYeHHEe, CBOMCTBA, IPUMEHEHUE).
Y1pasisieMblii TEPMOSACPHBIA CUHTES.

VYckoputenu 3apsiKEHHbBIX YaCTHII.

dusnyeckre CBOMCTBa aTMOC(HEPHI.

DOTOIIIEMEHTHI.

DKoJoruyeckue npoOdaeMbl U BO3SMOKHOCTH MTyTH UX PEIICHUS.
DNEeKTpOHHAsI IPOBOJIUMOCTh METANIOB. CBEPXIPOBOIUMOCTb.
Omwmii XpuctuanoBud JleHi — pycckuii pusuk.

Kunkue KkprucTauisl.

BimsiHMe TEnoBBIX MAllIMH Ha )KU3Hb YEJIOBEKA.
DIEKTPOMArHUTHOE U31yYE€HHE €TO BIIUSHUE.

Boga — BemiecTBo mpUBBIYHOE M HEOOBIUHOE.

YapTpa3ByK B IPUPOJAE U TEXHUKE.

DHeprocOeperarouye JaMIbl «3a» UIH «IIPOTUBY.
CBeToHno bl U UX NPUMEHEHUE.

Haymiauku, ux BIussHUE Ha OpraHU3M 4YEJIOBEKA.

OHepreTHuka: BUepa, CEroO/IHs, 3aBTpa.

ATMocdepHOe TaBiIeHHE B KU3HU YEJIOBEKA.

Cotossie Tenedonsl. Bpea mmm nonb3a.

ConHeuHble 6aTapen UX NIPUMEHEHHE.

[Touemy alicOepru He TOHYT.

Benuuaiiiine oTKpbITUS PUBHKH.
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