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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «®PU3NKA»
1.1. MecTo IMCUMINVIMHBI B CTPYKTYype oOpa3oBarejibHON mporpammbl CIIO:
OOweoOpa3oBaTenpHas AUCHMIUIMHA «DU3UKa» SABISETCS 00S3aTEIBHONM  4acTbiO
0011e00pa30BaTEIBLHOTO UKIA 00pa30BaTeNbHOM MporpamMMbl B coorBeTcTBUU ¢ PI'OC

CIIO no cnenmansHocTH 22.02.09 MeTamtyprust Y4€pHbIX METAIIIIOB.

1.2. Hesu v IUIaHUPYeMble Pe3yJbTAThl OCBOCHUSI JUCIHUIITHHBI:
1.2.1. Heau 1UCHUTNIMHBI:

Conepxanue mporpaMmbl 00111e00pa3oBaTeIbHON JUCIUIUIMHBI DU3HKa
HaIpaBJICHO HA JOCTIKCHUE CIIEAYIOIINX IeIICH:

e  (opMupoBanme wuHTEpeca M CTPEMJICHHUS OOYYaAIOMUXCAd K HAYYHOMY
U3YYEHUIO MTPUPO/IbI, PA3BUTHE UX UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

®  pa3BuUTHE peICTaBICHUN 0 HAy4YHOM METOJIe MO3HAHUS
1 (OpPMHPOBAHUE UCCIEAOBATEILCKOTO OTHOIICHUS K OKPY KAIOIINM SIBJICHUSIM;

e  (opMupoBaHWE HAYYHOTO MHPOBO33PCHHs KaK Pe3ysIbTaTa M3Y4YeHHUS OCHOB
CTPOCHHUS MaTepu U QyHIAMCHTAIBHBIX 3aKOHOB (DM3HKU;

e  (hopMupoBaHHE YMEHUM OOBSICHSATH SBJICHUS C UCIIOJIB30BaHUEM (PU3NUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e  (opMupoBaHuEe TpPEACTABICHUNW O POIM (GUIHKK JUISI PA3BUTHSA JIPYTHX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTibkeHrne HJTHX Teledl oOecreurBaeTCsl PpelIeHUEM CIEAYIONUX —3aaad
B TIpoIIecCce U3yUeHHUs Kypca (PU3UKH Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs:

e  npuoOpeTeHre CUCTEMBI 3HAHUN 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (U3UKY, D3JICKTPOJUHAMUKY,
KBaHTOBYIO (DM3HKY U JIEMEHTHI aCTPOPU3UKHY;

e  (opmupoBanue yMEHUM MPUMEHSITh TEOPETHUUECKHE 3HAHUS
st 00BsICHEHUST (U3MYECKUX SIBJICHUM B MPUPOJE W ISl TPHUHATHUS TMPAKTHUUECKHUX

pEIIEHU B MOBCEAHEBHOM KWU3HU;



b OCBOCHHE CIIOCOOOB peuiCHudg pa3/IMYHBIX 3a4a49 C  SABHO

buznyeckon

(bU3UYEeCKON MOJIEIH, COOTBETCTBYIOIICH YCIOBHUSIM 33/1a4H;

MOACIIBIO,

3aJad4, IIO0Apa3syMCBarOmmnx

CaMOCTOATCIBHOC

3aJlaHHOH

CO34aHHC

L IIOHMMAaHHC (l)I/ISI/ILICCKI/IX OCHOB H IIPUHOUIIOB IIGfICTBPIiI TCXHUYCCKHUX

YCTpOfICTB N TCXHOJIOTHUYCCKUX ITPOUCCCOB, UX BIMAHUA Ha OKPYIKAIOIIYIO CPCAY,

L OBJIaICHHUC

MCTOdaMH

CaMOCTOATCIIBHOTO

IJIAHUPOBAHUA

U TpOBeIeHUsl (PU3NUYECKUX SKCIEPUMEHTOB, aHAJIM3a M WHTEpIpeTaluu HHPOpMAIUH,

OIIPpCACIICHUA TOCTOBCPHOCTH IMOJYUCHHOI'O pE3yJjbTaTa,

®  CO3/aHHE YCJIOBHM Il Pa3BUTHS YMEHUW MPOEKTHO-UCCIIEI0BATEIBCKOM,

TBOPYECKOU JIEATENBHOCTH.

1.2.2.

Iliianupyemsbie

pe3yJibTaThbl

O0CBOCHUA

001eo0pa3oBaTeIbHOM

aucumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme komnereHuunu (ganee — OK) u npodeccuonansubie kommnerenuuu (ganee — I1K)

OI'OC CIIO B COOTHECEHMM C JUYHOCTHBIMHU, METANPEIMETHBIMU U MPEIMETHBIMU

pe3yapTaTaMu

oOyueHust

0a30BOTO

dI'OC COO npencraBieHbl B TaOJIUIIE:

YPOBHS

(manee — I1P6)

Oo6umue n Ilnanupyemblie pe3yJbTaThl 00yUCHUSA

npogeccuoHaIbHbIE Oo6mnue! JucunninHapHbie?
KOMIIETeHIIMH

OK

OK 01. Beibupats cioco0sl | B wacTu TpynoBoro Bocnuranusi: | -I1P6 1.ChopMupoBaHHOCTD

peleHus 3aaaq
npodecCuoHATbHON

e TEIbHOCTH
MMPUMCHHUTCIIBHO K
pa3IMYHBIM KOHTEKCTaM.

- TOTOBHOCTH K TPyAy, OCO3HAHUC

LIEHHOCTH MacTepCTBa, TPyAoJto0ue;

- TOTOBHOCTh K aKTHBHOMU
ACATCIIbHOCTH TEXHOJOTHYECKOI 1
COLIMAJILHOW HaNpaBJIE€HHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATb,
TUIAHUPOBATh U CAMOCTOSITENILHO
BBIITOJHATD TaKYIO ACATCIbHOCTD,
- UHTEpeC K pa3Iu4HbIM chepam
po¢eCCUOHAIBHON JeATETHHOCTH.
OBi1aieHne YHHBEPCAJIbHBIMH
y‘leﬁﬂblMPl MO3HAaBATC/JIbHbBIMU
AeCTBUAMU:

0) 0a3oBbIe JOrnYecKue AeiicTBH:

- CaMOCTOATENBHO (POPMYINPOBATH
U aKTyaJlu3upoBaTh Mpoosemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN
MPU3HAK WIM OCHOBAHMSI JUIsi

IIPEICTaBICHUN 0 ponu
1 MecTe QU3UKH U aCTPOHOMUHU B
COBPEMEHHON Hay4yHON KapTUHE
MHpa, O CHCTeMOOOpa3yromen
poau  GU3MKK B Pa3BUTUHU
€CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTHH, O
BKJIaJe POCCUICKHX
U 3apyOeKHBIX YUYEHbIX-(PU3UKOB
B Ppa3BUTHE HAyKH; MOHUMaHHE

buznueckoit CYIITHOCTHU
HaOJIFOJaeMBIX SIBIICHUI
MUKPOMHPA, MaKkpoMHpa u
Meramupa; TIOHHMaHUE pPOJIH
ACTPOHOMHUU B  MPaKTHYECKOU
eI TEIILHOCTH yeJoBeKa u
JalIbHEHNIIIEM Hay4YHO-

TEXHUYECKOM  Ppa3BUTHH,
bu3uKu

poiu




CpaBHEHHUS, KIIaCCU(PUKAIIUU U
0000IIICHHS;
- OIPEIENSATh LEH IeATEIbHOCTH,

3a/1aBaTh NapaMCTpPbl U KPUTCPUHU UX

JIOCTHIKCHMS,
- BBISIBJISITH 3aKOHOMEPHOCTH H

IMPOTUBOPCUUA B PAaCCMATPUBACMBIX

SBJICHUSAX;

- BHOCUTb KOPPEKTHUBBI B
JESATEIIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIEIISIM,
OLICHUBATh PUCKU MOCIIECACTBUN
JeSATEIbHOCTH;

-pa3BUBaTh KPEATHUBHOE MBILUICHUE

MIPU PELICHUHN KU3HEHHBIX MTPO0OIIEM,

0) 0a3oBblIe HCCJIe0BaTEIbCKHE
JelcTBUA:

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIIEA0BATENIBCKON U IPOEKTHON
JEeATEIIbHOCTH, HAaBbIKAMU PELICHUS
pOOJIeM; BBISBISATH IPUIHHHO-
CIIEICTBEHHEBIC CBSI3U K
aKTyaJu3upOBaTh 3a/1a4y,
BBIJIBUTaTh TUIOTE3Y €€ PElICHHUs,
HaxOJIUTh APTYMEHTHI JJIs
JIOKa3aTeJIbCTBA CBOUX

YTBepﬁ(ﬂeHHﬁ, 3a1aBaTh IapaMCTpPhbI

U KPUTEPUU PEILICHHUS;

- AHAJIM3UPOBATD ITOJYUCHHBIC BXO/IC

pEIICHUS 3a/1a4H PE3yJIbTAThI,
KPUTHUYECKH OIEHUBATh UX
JIOCTOBEPHOCTb, POTHO3UPOBATH
W3MEHEHHUS B HOBBIX YCIIOBHSIX;

- YMETh MIEPEHOCUTD 3HAHUS B
MO3HABATENBHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEACITEIHEHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HbIX IpEeIMETHBIX 00J1acTell;

- BBIJIBUTATh HOBBIC HJICH,
mpeyiaratb OpUTHHAILHBIC
MOJIXO/IbI U PEIIEHUS; CIOCOOHOCTh
WX MPUMEHEHUS Ha MTPAKTHKE.

B (OpPMHpPOBAaHHUU Kpyroszopa H
(GYHKIIMOHATIBHOM ~ I'PaMOTHOCTH
YeJoBeKa e pereHHs
NPaKTHYECKHX 3a/a4;

-11P6 2.CpopMHUpPOBaHHOCTH
YMEHUH pacno3HaBaTh
¢dusnueckue sBICHUS (IIPOIECCHI)
U OOBSICHATH HUX HAa OCHOBE

I/I3y‘-IeHHbIX 3aKOHOB:
PaBHOMEPHOE u
PaBHOYCKOPEHHOE

PSIMOJIMHEHHOE JBYDKEHUE,
cBOOOIHOE najgeHne Tel,
JIBIJKEHHE 110  OKPY)KHOCTH,

WHEpLUs, B3aUMOJECHUCTBHUE TEll,
KoJsiebaTenbHoe JBHKEHHE,
pE30HAHC, BOJHOBOE JBUKCHMUE;
mubdyszus, OpOyHOBCKOE
JIBUKEHHUE, CTPOEHUE >KUIKOCTEH
U TBEpPAbIX Tel, W3MEHEHHE
oO0beMa Ten TMpu HarpeBaHUU

(OXJNaKICHUN ), TEIJIOBOE
paBHOBECHE, UCTIapeHHe,
KOHJICHCAIINS, TUIABJICHUE,
KPUCTAJTU3AIHS, KHUIICHHE,
BIQXHOCTh  BO31yXa,  CBS3b

cpeHel KWHETHUYECKOM SHEpruu
TEIJIOBOTO JIBMXKCHHSI MOJIEKYH C
abcomoTHOU TEeMIIEpaTypoH,
MOBBIIICHUE JABJICHHUS Ta3a Ipu
€ro HarpeBaHWU B 3aKPBITOM
cocye, CBSI3b MEXITY
rnapamMeTpamMu COCTOSIHUSI rasa B
U30IIpoleccax; ANEKTpU3ALMS
TeN, B3aMMOJICHCTBHE 3aps/OB,

HarpeBaHue IMPOBOAHUKA C
TOKOM, B3 aHMOHeﬁCTBHe
Mar"HuToOB, QJICKTpOMAarHuTHas

WHIYKIIHS, AeCTBUE MAarHUTHOTO
MOJISi Ha TPOBOJHHUK C TOKOM H
JBUKYIITUNCS 3apsiz,
DIIEKTPOMArHUTHBIE KOJICOAHUS H
BOJIHBI, IpSMOJIMHEHOE
pacrpocTpaHeHHe CBeTa,
OTpa’keHHe, npeIoMIIeHHE,
uHTephepeHius, AUGpakuus u
MOJIIpU3alisl CBETa, JUCIEPCUS
CBETa; (boTOorNEeKTpUYECKUI
addekr, CcBEeTOBOE JIaBJICHHE,
BO3HUKHOBEHHE JMHEHYaTOTO
CIEKTpa aToma BOJ/I0pO/1a,
€CTeCTBEHHAasT W WCKYCCTBEHHAs
PalOaKTUBHOCTb;

-ITP6 3. Bnanenune
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OCHOBOTIOJIATAIO MU
bu3NYEeCKUMU  TOHATUAMHU U
BEJIMYUHAMU,

XapaKkTepU3yIUMH (PU3NUECKHe

MPOLECCHI (CBsI3aHHBIMU c
MEXaHUYECKUM JIBHKCHHUEM,
B3aNMMOCHCTBHEM Tell,
MEXaHHYECKUMH KOJICOAHUSIMH U
BOJIHAMH; aTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM
BEIIECTRA, TEILJIOBBIMU
MpOIECCaMH; JJICKTPUUYECKUM U
MAarHuTHBIM ITOJISIMH,
AIEKTPUYECKUM TOKOM,
AIIEKTPOMATrHUTHBIMU

KoJIeOaHHSIMHU u BOJIHAMUY;
OITHYCCKUMU SIBIICHUSIMU,
KBAaHTOBBIMHU SIBIICHUSIMU,
CTPOEHHMEM aTOMa M AaTOMHOTO
sapa, PaIMOaKTUBHOCTHIO);

BJIQJICHHEC OCHOBOIIOJIAraloIIMMHU
ACTPOHOMHUYECKUMHU TOHSATUSIMU,
MTO3BOJISIOIINMU
XapaKkTepHu30BaTh MIPOIIECCHI,
MPOUCXOMASIINE Ha 3Be3/aX, B
3BE3IHBIX cUcTeMax, B
MEXKTralaKTHUeCKOU cpene;
IBIOKEHUE HeOEeCHBIX Te,
SBOIIIOLIMIO 3Be3[ U BeeneHnnoii;
-I1P6 4. Bnanenue
3aKOHOMEPHOCTSIMH,  3aKOHaMU
U TEOpUsMU (3aKOH BCEMHUPHOTO
tarotenus, I, II u III 3akoHBI
HeroToHa, 3akoH coxpaHEHUs
MEXaHUYECKON DSHEpPruM, 3aKOH
COXpaHEHUS WMITYJIbCa, MPUHITUII
CYyHEpNO3UIUN  CWJI, MPUHLHUII
PaBHOIIPABHOCTH HHEPIMAIBHBIX
CHUCTEM OTCYETa; MOJEKYJISPHO-
KHHETHYECKYI0 TEOPHUIO CTPOCHUS
BEIIIECTBA, Ta30BbI€  3aKOHBI,
MEePBbIl 3aKOH TEPMOJIUHAMHKY;
3aKOH COXpaHEeHUs
ANIEKTPUYECKOTO 3apsifia, 3aKOH
Kynona, 3akon Oma ais ydacTka
nenu, 3akoH Owma 119 TMOIHOMI
ANEKTPUYECKON  IenH,  3aKOH
xoyns - JleHma,  3aKoH
ANIEKTPOMArHUTHOM  MHJYKIIMH,
3aKOH  COXpaHEHHUs  DHEPTHH,

3aKOH NPSIMOJIMHEHHOTO
pacmpocTpaHeHUsi CBETa, 3aKOH
OTpaKEHUS CBETa, 3aKOH

MPCIOMIICHUA CBCTa, 3aKOH




COXpAaHEHHUS  SHEPruM, 3aKOH
COXpaHEHHUsS WMIyJIbCca, 3aKOH
COXpaHEeHUus AIEKTPUUECKOTO
3apsna, 3aKOH COXpaHEHUSs
MacCcoBOTO 4HCJa, MOCTYJAThl
bopa, 3akoH paaMOAaKTUBHOIO
pacrnajna); YBEpPEHHOE
HCIIOIL30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEH MpU aHaIHU3e
(bU3UIECKUX SIBJICHUH n
MIPOIIECCOB;

-IIP6G 6. BiageHue OCHOBHBIMH
METOJaMH HAy4YHOTO IO3HAHUS,
UCIIONB3YEMBIMH B (DU3HKE:
MPOBOANTH MPSIMBbIE W KOCBEHHBIC
HU3MEPECHHS bU3UIECKUX
BEJIMYMH, BEIOWPAsT ONTHMAIIbHBIH
Crocod M3MEpPEeHHs U HCIOJNb3YS
HW3BCCTHBIE  METOABI  OICHKH

MOTPEIIHOCTEN W3MEPEHUN,
MPOBOJUTH HCCIIEI0BAHNE
3aBUCUMOCTEMN buznueckux
BEJIMYUH

C  HCIOJb30BAHMEM  MPSIMBIX
W3MEPEHHI, OOBSICHATH
MOJTy4YECHHBIE pe3yJIbTaThl,

UCTIONB3Ysl (PU3MUYECKUE TEOpHH,
3aKOHBI W TIOHATHS, W JIeNaTh
BBIBOJIBI; COOJIIO/IaTh  IpaBUIIA
0e301acHOro Tpyaa
MIPH POBEICHUHU UCCIICIOBAHU B
paMKax ydeOHOTO JIKCIepUMEHTa
U y4eOHO-MCCIIe0BATENbCKOM
NeSITETTHHOCTH C UCTIOJIb30BAHNEM
U (POBBIX U3MEPHUTENBHBIX
YCTpOMCTB U 1a0OpaTOPHOTO
000opya0BaHNUS;
c(hopMUPOBAHHOCTH
MIPEACTABICHUI

0 METOAax IOJyYEeHUS] HayYHBIX
ACTPOHOMHUYECKUX 3HAHMIA;

-IIP6 7.  CdopmupoBaHHOCTH
YMEHHS  peliaTh  pacyeTHhIe
3aa44 € SBHO  3aJIaHHOU
buznueckoit MOJIEJIbIO,
UCTIONB3Ysl (DU3HUYECKUE 3aKOHBI
Y TIPUHIIUIIBL, HA OCHOBE aHAlN3a
YCIIOBUS 3a7a4u BBIOWPATH
(bU3MYECKYI0 MOJIeNb, BBIACIATH
buznveckne BEJTMYNHBI "
dbopMyIbl, HEOOXOAUMBIE AJIS €€
peIIeHs, TPOBOJANTh PacueThl H
OIICHUBATh pEeaNbHOCTh
MIOJTYYEHHOTO 3HAYCHUS
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(¢u3nUecKoil BeNWYHMHBI;, peuaTh

KaueCTBEHHbIE 3a1auu,
BBICTpanBas JIOTUYCCKHN
HENPOTUBOPEUHUBYIO LENOYKY
pacCy’IeHHl C Omopod Ha
M3Yy4YCHHbIE 3aKOHBI,

3aKOHOMEPHOCTH U (pu3HUecKue
SIBJICHUS

OK 02. Ucmomp30BaTh
COBpPEMEHHBIE CPE/ICTBA
MOKCKa, aHAJIN3a U
UHTEpIIpeTanuu HHHOpMaIuu
1 nH(OOPMAITMOHHBIC
TEXHOJIOTHH JIJI BBIIIOJIHEHUS
3a/1a4 npodeccuoHaIbHOM
JIESITENLHOCTH

B o0s1acTH HIEHHOCTH HAYYHOI' 0
MO3HAHUS:

- chopMHpOBaHHOCTH
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO PA3BUTHS
HAYKH U OOILECTBEHHOM MPAKTUKH,
OCHOBAHHOT'0 Ha IUAJIOTe KYJbTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM
MHUDE;

- COBEpLIEHCTBOBAHUE SI3bIKOBOM U
YUTATEIbCKOM KYJIbTYphl KaK
CpelCcTBa B3aUMOJECHCTBUS MEKY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HAHME LICHHOCTU HAay4YHOU
NESITENIbHOCTH,
TOTOBHOCTHOCYILIECTBIIATh
MIPOEKTHYIO U UCCIIEA0BATEIbCKYIO
JeSATEIbHOCTh UHANBUIYAIIBHO U B
rpyIrax;

OBJaieHHe YHUBEPCAJIbHBIMU
Y4eOHBIMHU MO3HABATEIbHBIMH
JelCTBUSIMU:

a) pabora ¢ undopmaiueii:
-BJIa/IETh HABBIKAMU MOJIYYEHUS
MH(}OPMALIMKMN3 UCTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEIIBHO
OCYIIECTBIISAThH OUCK, aHAIIN3,
CHUCTEMATU3ALMIO U HHTEPIPETALINIO
nH(pOpMaLIUY Pa3IUYHBIX BUIOB U
¢bopM npencTaBieHMs;

- CO3J1aBaTh TEKCTHI B PA3IMYHBIX
¢dopmax ¢ yuéToM Ha3HAUYEHUS
nH(OpMAaIINY U 1IeNIeBOI ayUTOPHH,
BbIOMpAs ONTUMAIbHYIO (hopMy
MpEeACTaBICHUS U BU3YyaATIU3AlINHY;

- OLIEHUBATh JI0CTOBEPHOCTH,
JETUTUMHOCTb HHpOpMaLuH, eé
COOTBETCTBHE MPABOBBIM U
MOpaJIbHO- 3TUUECKUM HOpMaM;

- HCII0JIb30BaTh CPE/ICTBA
MH()OPMALIMOHHBIX U
KOMMYHHUKATHUBHBIX TEXHOJIOTHI B
pelIeHur KOTHUTUBHBIX |,
KOMMYHHKATHUBHBIX 1

-I[IP6 5. VYmeHue yuyuTHIBaTH
IPaHUIIBI MIPUMEHEHUS
M3YYECHHBIX buznueckux
MOJIEJIEH: MaTepuajbHas TOYKA,
MHEepLHaIbHas CUCTeMa OTCYeTa,

HacaTbHBIN ras; MOJICIIN
CTPOEHHUS Ta30B, JXKHUAKOCTEH U
TBepI[BIX TCII, TO‘-IC‘-IHBIﬁ
AJIEKTPUYECKUM 3apsij, saepHas
MOJCTb aToma, HYKJIOHHAs
MOJEIb aTOMHOTO spa

IIpU pelieHnu GU3NYECcKuX 3a/1ay;
-ITP6 9. ChopmMupoBaHHOCTD
cOoOCTBEHHOM MMO3ULIUU TIO
OTHOILEHHIO K (pU3nuecKont
uH(popMalny, NoJIy4yaeMon U3
pa3sHbIX HCTOYHUKOB, YMEHHH
UCI0JIb30BaTh HU(POBHIE
TEXHOJIOTUH JUIsI TIOUCKA,
CTPYKTYypUpOBaHUSI,
MHTEpIpEeTally U IIPEJICTABICHUS
y4eOHOM 1 HayYHO-TIOMYJISIPHON
uHpOpMaINY; pa3BUTHE YMEHUN
KPUTHYECKOI0 aHaJIn3a
nojy4yaeMoi nHpopmanun




OpraHU3aIMOHHBIX 337124 C
coOroieHnid TpeOOBaHMI
PrOHOMUKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHts, MPaBOBBIX U
ATHYECKUX HOPM, HOPM
MH()OPMAIMOHHON 0E30MaCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHWSI
U 3aIIUTHI HHPOPMALIUH,
nHpopManuen 6€301acHOCTH
JUYHOCTH.

OK 04. 3ddextuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE H
KOMaH]IE.

- TOTOBHOCTb U CIIOCOOHOCTH K
00pa30BaHUIO 1 CAMOPA3BUTHIO,
CaMOCTOSITEJIbHOCTH U
CaMOOIIPEIEIICHUIO;

- OBJIaJZICHHE HaBbIKaMU y4eOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHON U
COLIMAJIbHON JESTEIILHOCTH;
OgiageHne YHHBePCAJIbHBIMH
KOMMYHUKATHBHBIMHU
ACHCTBUAMMU:

a) COBMeCTHAasl 1eATEIbHOCTD:

- IOHUMATbh U UCIOJIb30BaTh
IIPEUMYLIECTBA KOMaHJHOU U
UHAUBUYaIbHOHN paboThI-
IIPUHUMATH LI€JIM COBMECTHOMN
JESATEIIbHOCTH, OPraHU30BbIBATh U
KOOpJAMHHUPOBATh JIEUCTBUSA O €€
JOCTUKEHHIO: COCTaBJIATH IIaH
JEWCTBUM, PACIIPEIEISATh POJIU C
y4€TOM MHEHHI YYaCTHUKOB,
00CyXJaTh pe3yIbTaTbl COBMECTHOM
paboThI;

- KOOPJIMHUPOBATh U BBIMOIHSTh
paloTy B yCIIOBHSIX pPEalbHOTO,
BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYILECTBIIATH NO3UTUBHOE
CTpaTernyeckoe MoBeJeHUE B
Pa3IUYHBIX CUTYALUAX, IPOSIBIISATH
TBOPYECTBO U BOOOpakeHUeE, ObITH
MHULMATUBHBIM.

OBj1aieHHe YHUBEPCAJIbHBIMU
pPeryisiTUBHBIMH J1CHCTBUSIMU:
I) NIpUHATHE ce0st U APYrux
Jiojen:

- IPUHUMATh MOTUBBI U apTyMEHTHI
JPYTHX JIIO/IEH IPYU aHAJIN3€E
PE3yNbTAaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MIPaBO U IIPaBO
JPYTHX JIIO/IeH Ha OIIHOKH,
pa3BUBaTh CIOCOOHOCTH IOHUMATh

- [TP6 10. OBnaneHne yMEHUSIMHU
paboTath B rpymre

C BBINOJIHEHUEM PA3IUYHBIX
COLIMANIbHBIX POJICH, TUIAHUPOBATh
paboTy rpynibl, palliOHAILHO
pacrpenensiTh AeTeIIbHOCTh B
HECTaHJAPTHBIX CUTYyAIIHIX,
aJIeKBaTHO OIIEHWBATH BKJIA]
KQXKJOT0 U3 YYaCTHUKOB I'PYIIIIbI
B PELICHUE PacCMATPUBAEMON
pOoOJIEMBI




MHP C IO3ULUU JPYrOro 4eI0BEKa.

OK 05. Ocy1iiecTBisiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHUKAIUIO Ha
TOCYJIaPCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
y4eTOM OCOOEHHOCTEH
COIIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTA.

B o0yacTH 3cTETHYECKOI0
BOCIIUTAHMS:

- 3CTETUYECKOE OTHOIIIEHUE K MHPY,
BKJIIOYas 3CTETUKY HAyYHOI'O
TBOPYECTBA, MPUCYIIIETO
¢u3nveckoil Hayke;

- CIIOCOOHOCTHh BOCIIPUHUMATH
paSHI/I‘-IHBIG BUIbI I/ICKYCCTBa,
TpaJAWIIUU ¥ TBOPUYECTBO CBOETO U
JIpYIruxX HapoJ0B, OLIYIATh
SMOIMOHAILHOE BO3IEHCTBHE

HCKYCCTBA,;
-yOEKIEHHOCTh B 3HAYUMOCTH /IS
JINYHOCTH 51 ob1recTBa
OTEYECTBEHHOIO u MHPOBOTO

HNCKYCCTBA, STHUYCCKHUX KYJIbTYPHBIX
TpaJULMHA U HAPOJAHOTO TBOPUYECTBA;
- TOTOBHOCTb K CAMOBLIPAKCHUIO B
pa3HbIX BUJaX UCKYCCTBa,
CTPEMIJICHUC NIPOABJIATh KA4CCTBA
TBOPYECKOH JIMYHOCTH;
OBialeHNe YHUBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH/ e CTBHSIM
H:2) ODIIeHHe:

- OCYHICCTBIAATD KOMMYHHUKAIIUKU BO
Bcex cdepax KU3HY;
-pacro3HaBaTh HeBepOaIbHbIE
cpezacTBa O0IIeHus!, TOHUMAaTh
3Ha4YCHHE COIMAIILHBIX 3HAKOB,
pacro3HaBaTh MPeINOChUTKN
KOH(JIMKTHBIX CUTYallui U
CMST4aTbKOH(IIHUKTHI,

-pa3BepHYTO M JIOTHYHO M3JIaraTh
CBOIO TOUKY 3PEHUS C
HCIIOJIB30BaHUEM A3BIKOBBIX
CPEACTB.

- [TP6 1. ChopMupoBaHHOCTH
IIPEACTABIICHUM O POJIU

U MecTe (PU3UKU U aCTPOHOMMH B
COBPEMEHHOM HAyYHOU KapTUHE
MHpa, 0 CUCTEMOOOpa3yroLIei
ponu GU3KKH B PA3BUTUU
€CTECTBEHHBIX HayK, TEXHUKH

¥ COBPEMEHHBIX TEXHOJIOTHH, O
BKJIa/I€ POCCUHCKUX

1 3apyOeXKHBIX yUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKHU; TOHUMAHUE
(bu3nUecKoil CynHoOCTH
HaOJII01aeMBIX SIBJICHUH
MHUKpPOMHUPA, MAKpOMHUPA U
Meramupa; IOHUMaHue PoJIn
ACTPOHOMUU B ITPAKTHUYECKOU
JeSTeIbHOCTH YeJIoBeKa U
JlaJIbHEHIIEM HAy4HO-
TE€XHUYECKOM Pa3BUTHUH, POJIU
¢bu3uku

B (DOPMHUPOBAHUU KPYTro30pa U
(YHKIMOHATIBLHON TPaMOTHOCTH
YeJI0BEKa JJIs pelIeHus
NPaKTUYECKHX 3a/1a4

OK 07. CopgeticTBOBaThH
COXPAHEHUIO OKpYXKarolei
Cpelbl, pecypcocOepekeHuto,
MPUMEHSTh 3HAHUS 00
W3MEHECHUH KJIMMaTa,
MPUHIIUAIIBI OEPEKITHUBOTO
MIPOU3BOJICTBA, 3D PEKTUBHO
JICMCTBOBATH B
YpE3BBIYAHBIX CUTYAIHX.

B 001acTH DK0JI0rH4€CKOro
BOCIIMTAHHUA:

-c(hOpMHPOBAHHOCTH

JKOJIOTUYECKON KYJbTYPBI,
IIOHUMAaHHUE BJIIHMAHUA COIIHMAJIBHO-
DKOHOMUYECKHX  IIPOLECCOB  Ha
COCTOSIHUE MIPUPOTHOMN 51
COLIMAIIBHOW  Cpellbl, OCO3HaHHUE
r7100aIbHOTO Xapakrepa

IKOJIOTUYECKHUX MPOOIIeM;
-TUITAHUPOBAHWE M OCYIIECTBIICHHE
JIEUCTBUI B OKPY’)KAIOLIEH Cpele Ha
OCHOBE 3HaHUs LIEJIEH YCTOMYMUBOIO
Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENpPUATHE  JIEWCTBUH,
MPUHOCSIIMX  BPEA  OKpYKarolen

- [1PG 8. ChopmupoBaHHOCTH
YMEHHS PUMEHSTh TOTyYeHHbIS
3HaHUS Ut OOBSICHEHHUS YCIIOBUI
MpOTeKaHUs (HU3NUECKUX
SIBJIEHUW B IPUPO/JIE

U IS TPUHATUS TPAKTHIECKUX
peleHnit

B MTOBCETHEBHOM >KU3HU IS
obecrnieueHus 6€30MacHOCTH MpU
oOpatieHuu ¢ OBITOBBIMU
prOOpaMU U TEXHUICCKHUMH
YCTpOICTBaMH, COXpaHEHHS
3I0POBBS U COOJTIOICHUSI HOPM
HKOJIOTUYECKOTO MTOBE/ICHUS B
OKpYXaIoIIei cpesie; TOHUMaHue
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cpene;

-yMEHHE MPOTHO3UPOBATH
HEOJIAronpusTHBIE  DKOJOTHYECKUE
MOCJEACTBUS  MPEANPUHHUMACMBIX
JEUCTBUI, IPEIOTBPALIATh UX;

- pacupeHue OIbITa
ESITEILHOCTH DKOJIOTHYECKON

HaMpaBJICHHOCTH Ha OCHOBE 3HAHUU
1o Gpu3MKe.

HE00XOIMMOCTH MPUMEHEHUS
JIOCTYOKCHUH (DU3HKHU U
TEXHOJIOTUI

JUTSL PallMOHATIBHOTO
IPUPOIONIOIB30BAHNUS

I1K 1.2. BeINOJHATE pacyeThl
apaMeTpoB
TEXHOJOTMYECKOro mpolecca,
paboThr 060PYIOBAHUS,
XapaKTePUCTHK UCXOJAHOTO
CBIPBS ¥ IPOAYKIIUU TIPU
IIPOU3BO/JICTBE arjioMepara u
YyTyHa.

- CAMOCTOSTEIEHO OCYIIECTBIISATh
MMO3HABATENBHYIO JCSITEILHOCTD,
BBISIBJIATH TIPOOJIEMBI, CTABUTH U
(dhopMypoBaTh COOCTBEHHEIC
3aauu B 00pa3oBaTeIbHON
JEeSITeJIbHOCTH U JKU3HEHHBIX
CUTYAIIHSX;

- CaMOCTOSITEIILHO COCTAaBIISITH IIAaH
peleHusl IPOOJIEMbI C YIETOM
UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIOYTEHHI;

- J1aBaTh OLICHKY HOBBIM
CUTYyaIHsIM;

Biianenne oCHOBHBIMM METOJaMU
HAy4yHOTO IO3HAHUS,
UCIIOJIb3YEMBIMU B (pu3HKe:
MIPOBOJIUTD MPSIMbIE U KOCBEHHBIE
U3MepeHus PU3NIECKUX
BEJIMYMH, BEIOWpAsi ONTUMAIIbHBII
Croco0 U3MepeHus U UCTONb3Ys
W3BECTHBIC METO/IbI OIEHKHU
MOTPEIIHOCTEN U3MEPEHHU,
IIPOBOAMTD HUCCIIEIOBAaHUE
3aBHCHUMOCTEH PU3NYECKUX
BEJIMYUH

C UCIOJIb30BAHUEM ITPSMBIX
U3MEpEeHUi, OOBICHATH
MIOJIyYEHHBIE PE3YJIbTaThI,
UCIIONB3Ys (PU3UYECKUE TEOPUH,
3aKOHBI U MTOHATUS, U J1eJIaTh
BBIBOJIBI; COOJTIOAATH MIPaBUIIa
6e3omacHoOro Tpyaa

IIpU NIPOBEJICHUU UCCIIEOBaHUN B
pamKax y4eOHOro SKCIepuMeHTa
1 y4eOHO-HMCCIIe0BATEIbCKOM
JIESATEIIBHOCTH C UCII0JIb30BaHNEM
U (PPOBBIX U3MEPHUTEIBHBIX
YCTPOUCTB 1 1a00paTOPHOTO

000pyI0BaHMS;

[IK 2.2. BbINOJHATE PaCYETHI | - BaieTh HaBBIKAMH yueOHo- -c(hopMUPOBAHHOCTD YMEHHUS
11apaMeTpoB HCCIIEI0BATEIBCKOW M MIPOCKTHOM NPUMEHSITH TOJyYCHHBIC 3HAHUS
TCXHOJIOTHHICCKOTO MPOLCCCA, | 1100 reEHOCTH, HABBIKAME pemeHus | o 00BsICHEHUS YCIIOBUM
paboThI o0opyoBaHus, 1M

XapaKTEPUCTHK  HCXOJHOTO MIPOOJIEM; BBIIBIATH IPUIUHHO- npOTeKziHm{ buznyecKknx
CHIPBSI M TPOIYKIMH mpy | CICACTBEHHBIC CBA3U U SIBJICHUH B MpUPOJIE
IPOMU3BOJICTBE Q)eppocrmaBoB AKTyaJIM3UpOBAaTh 3a/1a4y, U 1 OPUHATHAA TPAKTUYCCKHUX
U CTaJIH. BBIJIBUTaTh TUIIOTE3Y €€ PEILCHHUS, pelieHui

HaXOJUTh apryMEHThI JUIs
JI0Ka3aTeNIbCTBA CBOMX
YTBEPKICHUI, 3a/1aBaTh TapaMeTpbl
U KpUTEPUU PELIECHUS;

- aHaJIM3UPOBATH MOJyYE€HHBIE BXOJIE
peLIeHNs 3a/1a4M PE3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh
W3MEHEHHUS B HOBBIX YCIIOBHSIX;

- YMETh IEPEHOCUTD 3HAHUS B
MI03HABATENbHYIO U MPAKTUYECKYIO

B HOBCGI[HCBHOﬁ KU3HHU  JIA
oOecrieyeHnss 0€30MaCHOCTH TPH

obOpareHnn c OBITOBBIMU
npubopaMu ¥ TEXHUYECKHUMH
yCTpOMCTBaMHU, COXpaHECHUS

3I0pPOBbSI M COOJIIOJIEHUST HOPM
DKOJIOTUYECKOTO  TOBENEHHS B
OKpY’Karollel cpene; MOHMMaHue

HEO0OXOINUMOCTH MIPUMEHEHUS
JOCTHKEHUN buzuku 5
TEXHOJIOTUU
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obiactu KU3HCACATCIIBHOCTH,

JJIA

PaLMOHAIIBHOTO

PUPOIONOIB30BaAHUS

12

2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

JUCHUILIAHBI

2.1. O0bem yueOHOI TUCHUILVINHBI U BUAbI y4e0HO padoThl

B 1.4. B popme

Bua yueoHoii padoThI Obnem B NpaKT
y P yacax paKt.
NOJATOTOBKH
. 96
O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI IH CIIATIIMHbBI 180
OcHOBHOe coiep:KkaHue
180
BT. U.:
40
TeopeTudeckoe oOydeHue 96
56
nabopaTopHbIE U MPAKTUYECKUE 3aHATHS 56
IIpodeccnonaibHO OPpEHTHPOBAHHOE COJEPKAHUE 9
(copep:kaHue MPUKJIATHOTO MOIYJIA)
CamocrosiTesibHasi padoTa 20
IIpome:xxyTouHasi arTecTanusi(3K3aMeH) 8




2.2. TemaTH4YecKHii IJIAH U COAEPKAHME Y4eOHOM M CUUIIHHBI

: :
S g
& z
g Copep:xanue yueOHOro MaTepraJia (0OCHOBHOE H Obnem g
® npogeccuoHaIbHO0OpHEeHTUPOBAHHOE), 1A00PATOPHBIE H )
= NPaKTHYeCKUe 3AaHATUS, IPUKJIATHON MOAYJIb( IPH HAJTUYMH) Hacos E
§
: :
g
=
1 2 3 4
OcHOBHOE co/iep:KaHue
Pa3znen 1. ®u3nka u MeTObl HAYYHOTO TIO3HAHUS 2
Tema 1.1 Coneprkanue yueOHOTo MaTepuaia 2
Beenenne. ®u3nka - Hayka o mpupone. HayuHble MeTOnbl MO3HAHUA OK 05
OKpyXaromero wmupa. Ponb 3KcriepuMeHTa W TEOpUHM B
Mpolecce TO3HAHUSA MPUPOJBI. DKCHEPUMEHT B (HU3HUKE.
MonenupoBanue (QU3NYECKUX SBIEHUN M IPOLIECCOB.
Hayunble rumore3pl. @PU3NMYECKHE 3aKOHBI W TEOPHUU.
['paHuIpl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHIMM
cootBercTBUs. Ponb u mecto ¢usuku B (opMHUpOBaHHU
COBPEMEHHOM HAy4YHOW KapTUHbI MHpPa, B IPAKTUYECKOU
JEATEIIbHOCTH JIHOJICH.
Kombunuposannoe 3ansmue.
Pa3znen 2. Mexanuka 24
Tema 2.1 Cozepxanue yueOHOro Marepuana 6 OK 01
KunemaTuka MexaHuueckoe IBUXKCHUE. OTHOCUTENBHOCTD OK 02
MexaHu4eckoro aBmxkeHus. Cucrema orcyera. Tpaekropus. OK 04
[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs OK 05
CKOPOCTh) U YCKOPEHHE MaTEePUAIBHOU TOYKH, UX TPOSKIIHH OK 07
Ha Ocu cucteMbl KoopauHar. CJOKeHHE MNEepeMElleHUl M K 2.2
CJIO’)KEHUE CKOpOCTed. PaBHOMEpPHOE M PaBHOYCKOPEHHOE
OpsIMOJIMHEHOe  JABIKEeHHe.  ['papuku  3aBUCHMOCTH
KOOpPAMHAT, CKOPOCTH, YCKOPEHHs, NMYyTH U NEPEMELIECHUS
MaTepUabHOM TOUYKM OT BpemeHH. CBOOOIHOE TMajeHue.
VYckopenne — cBobGogHoro — majeHus.  KpuBonumHeiHoe
JIBI>KEHUE. /[BKeHrne MaTepuagbHOW TOYKH M0 OKPYKHOCTH




C TMOCTOSIHHOM IO MOJYJIO CKOpPOCTHIO. YTJIOBas CKOpPOCTbD,
TuHEeWHas ckopocTh. llepwmon w dwacrtota oOpamieHusl.
L{eHTpOCTpEMHUTEIILHOE YCKOPEHHUE.

Kombunuposannoe 3ansmue.

Jlabopamopnvie 3anamus
JlaGopaTtopHnas padora Nel. OnpeneneHue yCKOpEHHS Tela
IpU HEPAaBHOMEPHOM JIBUIKCHHH.

Tema 2.2
JluHamMuKa

Conepxanue yueOHOrO MaTepuaa:

[Ipuniun  otHocutenbHOCTH  [anmmiies.  IlepBblid  3aKOH
Herorona. MHepuumanpHbeie cucrteMbl orcyera. Macca Ttena.
Cuna. [Ipunmun cynepno3unuu cuil. Bropoii 3akon HetoToHa
JUISL MAaTEPUAIIBHOW TOYKM B MHEPLUAIBLHOM CUCTEME OTCUETa
(MUCO). Tpernii 3akon HproToHa a1 MaTtepuagbHBIX TOYEK.
3akoH BcemMupHoro tiarorenus. Cuna Ttsbxkectd. IlepBas
KocMmuyeckas ckopoctb. Cuita ynpyroctu. 3akoH ['yka. Bec
tena. Tpenue. Buasl TpeHust (OKOsI, CKOJIbKEHUSI, KAUCHUS).
Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIbKEHHUS U
cuwra TpeHus 1nokos. Koapdunment Tpenms. Cwuia
COMPOTHUBIICHUS TPU ABMXKCHUU Tella B JKUIKOCTH WIIM Tase.
[ToctynatenbHOe W BpallaTelbHOE [BUXKEHHE aOCOJIOTHO
TBEPAOro Tena. MOMEHT CUJIbl OTHOCUTEIFHO OCH BpAlllCHUS.
[Tneuo cunsbl. Ycnosus paBHoBecus TBepaoro tena B UCO.
Kombunuposannoe sanamue.

Ilpaxmuueckue 3anamusi.
[TpakTiueckas paborta Nel. U3yuenue nuxeHus Opycka mno
HAKJIOHHOM IUIOCKOCTH OJI IEUCTBUEM HECKOIBKUX CHUJI

Tema 2.3
3akoHBI
coXpaHeHHs B
MEXaHUKe

Cogepxanue yueOHOro Marepuana:

MexannueckasipadotanmolHocTb. KunernueckassHeprusi.
[ToreHnnanbpHas sHeprus. 3aKOH COXpPaHEHHS MEXaHMYECKON
DHEPIHH.
PaboTacunbITspkecTUMCHIIBIYTTpYrocTH. [ [pyMeHeHne3akoHOBC
oxpaHeHus1. M crnonb30BaHNE3aKOHOBMEXaHUKUII00bSCHEHUS
JIBY)KEHUSTHEOCCHBIX TEU I Pa3BUTHS KOCMHYECKHX
UCCJIEOBAHNM, TPAaHMUIBI NPUMEHUMOCTH  KIIACCUYECKOU
MeXaHUKU. VIMIynbC MarepuanbHOM TOUKM (Tena), CUCTEMbI
MaTepUalbHBIX TOYEK. VMIynpC CHIbBl M H3MEHEHHE
UMIyJIbCca Teja. 3akoH coxpaHeHus wumnyiasca B HCO.
PeaktuBHOe nBuxkeHue. PabGora cuibl. MOIIHOCTH CHIIBL
Kunernueckass sHeprus MaTepuanpHOW TO4uku. Teopema 00
U3MEHEHUM  KHHETHMYeCKOW  dHepruu. lloreHnmanbHas

DHEPrusl. IToreHunanbHast SHEPrus yhapyro
nehopMUPOBAHHON NpyXUHBIL. [loTeHIMalbHas SHEPrUs Tea
BOMM3M  moBepxHocTH  3emiu.  [loTeHnumaneHble U

HenoTeHUualnbHble CUIbl. CBsI3b pabOTHl HEMOTEHIMAIBHBIX
CUJ C U3MEHEHMEM MEXaHUYECKOW JHEPrUU CHUCTEMBI TEIL
3aKOH COXpPaHEHUs MEXaHWYECKOW OJHEpPruH. YIpyTrue H
HEYIPYIUe CTOJIKHOBEHUS

IIpodeccnonanbHo OpPHMEHTHPOBAHHOE coep:KaHue
(coaep:kaHue MPUKJIATHOTO MOIYJIA)

Ipakmuueckue 3anamus.
[Ipaktuueckass pabora Ne2. HccnemoBanme cBsizu paOOTHI
CHJIBI C M3MEHEHHUEM MEXaHWYECKOH SHEPruH Tela.
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[Tpaktuyeckas pabota Ne3. TexHHUECKHE YCTpPOHCTBa H
IIPAKTUYECKOE IPUMEHEHUE:BOJAOMET, KOIEp, NPY>KUHHBIN
IIACTOJIET, JBUYKEHUE UCKYCCTBEHHBIX CIIyTHUKOB U PaKET.

Pa3nes 3. MoJsiekyasipaasi pM3MKa ¥ TepMOAUHAMHUKA

28

Tema 3.1
OCcHOBBI
MOJIEKYJISIPHO
- KHHETHYeC
KOil Teopuu

Cogepxanue yueOHOro MarepHuaa:

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON Teopuu
U HUX ONbITHOe OOOCHOBaHWE. BpOoyHOBCKOE ABHXKEHUE.
Huddysusa. Xapakrep IBIKEHUS U B3aUMOCHCTBUS YaCTHUIL
BellecTBA. MoJelIn CTPOEHUS Ta30B, )KUIKOCTEH M TBEPIbIX
TeJl U OOBSCHEHHE CBOICTB BEIIECTBA HAa OCHOBE JTHX
Mojenei. Macca u pazMmepbl Mosiekys. KonnuecTBo BenecTsa.
[TocTostnnast ABoraapo. TemioBoe paBHoBecue. Temmneparypa
u ee wu3Mmepenue. Illkana temmneparyp Llenbcus. Mogenb
uaeanpHoro rasza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HJealIbHOrOo Tasza. AOCoIoTHas
TeMIlepaTypa Kak Mepa CpeaHell KUHETHYECKOM SHepruu
TEIJIOBOTO JBWKEHUs uyactull rasza. llkama temmneparyp
KensBuna. TI'a3oBbie 3akoHbl. YpaBHeHue MeHeneea-
Knaneiipona. 3akon [lansToHa. M3omponecchl B Uli€aibHOM
ra3e ¢ IOCTOSHHBIM KOJHMYECTBOM BemiecTBa. | paduyeckoe
MPEJICTaBICHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, h3o0apa.
TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE:
TEPMOMETP, OapoMETp.

Kombunuposannoe 3ansmue.

IIpodeccrnonanbHo OPHEHTHPOBAHHOE cojepxaHue
(conepskaHue NPUKJIATHOIO MOXYJIA)

Hpakmuuecmte 3AHAMUA.
[TpakTuueckast pabota Ne4. M3smepenue maccol BO3yxa B
KJIACCHOU KOMHATE

Jlabopamopnuie 3ansamus
JlaGopatopHast padora Ne2.OmbITHas mpoBepka 3akoHa ['eii-

JIroccaka.

Tema 3.2
OcHOBBI
TePpMOAHHA
MHKH

Cogepxanue yueOHOro MaTepHana:

Buytpennsist sHeprus. Pabora u teruionepenava. Konuuectso
TEIUIOTHl. YpaBHEHHE TeruioBoro OanaHca. IlepBoenauano
TEPMOJIMHAMUKH. AnmabaTHbII porecc.
Bropoenauanorepmogunamuku. Ternossieasuratenu. KI1/te
wioBoroasurarens.Oxpananpupoasl.  TepMoanHaMuyeckas
cuctema. BHyTpeHHs1  JHeprus  TEPMOAUHAMHYECKOMN
CUCTEMBI U CIOCOOBI ee M3MeHeHus. KonuuecTBo TemnoTsl u
pabota. BHyTpeHHSS SHEprust OJHOATOMHOTO HEaIbHOIO
ra3za. Buael Terionepenayn: TEJIONPOBOIHOCTb, KOHBEKIIMS,
U3ITydyeHue. Y ienbHas TeIJI0EMKOCTh BenlecTBa. KomndectBo
TEIUIOTHl Tpu Teruionepenave. Ilonstue o0 anuabaTHOM
npouecce. llepBbiii 3akoH TepMoauHaMuKH. IlpuMeHeHue
NEpPBOro  3aKOHAa  TEPMOJMHAMUKH K  HM30IMpPOIECCaM.
['padmyeckas mHTeprpeTanus paboThl ra3a. Bropoil 3akoH
TepMoauHamMuKu. HeoOpaTuMOCTh NHpPOLECCOB B MPHUPOJIE.
Tennosblie MamnHbl. [IpUHIMNBL 1EHCTBHS TEMJIOBBIX MAIIUH.
[IpeoOpazoBanus  SHEpPruM B TEIUIOBBIX  MalllUHAaX.
Koadduument mnosne3Horo aeicTBUsS TEMIOBOM MAalIUHBI.
[Mukn KapHo u ero kod(QGhUIMEHT TMOJE3HOTO JCHCTBUA.

OK 01
OK 02

OK 04
OK 05
OK 07
[IK 2.2
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DKOJIOTUYecKre MPOOIeMbl TEIJIOPHEPIeTUKU. TexXHUuecKue
YCTpOMCTBA W IPAKTUYECKOE IIPUMEHEHHWE. JIBUraTellb
BHYTPEHHETO cropasus, OBITOBOIA XOJIOJUJIbHUK,
KOHIMLIMOHED.

Kombunuposannoe 3anamue.

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME 2
(coaep:kaHue NPUKJIATHOTO MOIYJIsI)
Jlabopamopnvie 3anamus
Jlaboparopuass  pabora  Ne3.  V3mepenume  yneiapbHOU
TEIUIOEMKOCTH
Tema 3.3 Coneprkanue ydeOHOro MaTepuara: 6
ArperaTHble | [Tanoo6pasoBanue M KoHaeHcauus. VIcnapeHne H KUIICHHe.
COCTOSTHUS AGCOMOTHAsS M OTHOCHTENbHAs  BIAXKHOCTh  BO3/IyXa.
BeleCcTBa M| Hacpennplii map. YaenbHas TeIuioTa NapooOpa3OBaHHS.
}asosrie 3aBUCUMOCThL TEMIIEPATYPhI KMIIEHHS OT JaBieHus. TBepioe
HEPEXObl teno. Kpucrammueckue u amopdHble Tena. AHHM30TPONHS
cBoiicTB KpuctamioB. Kunkue kpucramibl. CoBpeMEHHbIE
Matepuainbl. [lnmaBneHwe u KpucTaimzanus. YaenbHas
teriora muaBieHus. CyOnumanus. YpaBHEHHE TEIJIOBOIO
Oananca.
Kombunuposannoe 3ansmue.
IIpodeccnonanbHO OpMEHTHPOBAHHOE COJleP:KAHME 4
(conep:xaHue NPUKJIATHOTO MOAYJISI)
Jlabopamopnvie 3anamus
JlaGopatopnass pabGora Ned. OmpeneneHue BIAKHOCTH
BO3/IyXa
Ipaxmuueckue 3anamus
[Tpaktueckass pabora No5. TexHuueckue ycTpoicTBa U
NPAKTUYECKOE TPUMEHEHHE: THUTPOMETp U ICUXPOMETP,
KaJOpUMETpP,  TEXHOJIOTMH  IOJYyYeHHS  COBPEMEHHBIX
MaTepuaioB, B  TOM  4YHCJI€  HAaHOMATepUaJoB, U
HaHOTEXHOJIOTHH
Pasnen 4. DieKTpoAMHAMHUKA 32
Tema 4.1 Copneprkanue yueOHOTo MaTepuaa: 6 OK 01
JJyiekTpocTa OnekTpuzanus Ten. ONeKkTpuueckuit 3apsa. JlBa Buua OK 02
THKA AIIEKTPUUYECKUX 3apsAfoB. [IpOBOAHMKM, [UAINEKTPUKH U
NOJYIPOBOJHUKUA. 3aKOH  COXpPAHEHMs]  BJIEKTPUUECKOTO OK 04
3apsina. Bzaumopeiicteue 3apsnoB. 3akoH Kynona. Toueunsiit OK 05
ANEKTPUIECKUIN 3aps. DIIeKTpUIecKoe noJie. OK 07
HarmpsixeHHOCTB JJIEKTPUYECKOTO TI0JIA. ITpuHuun K 1.2
CyNepIo3HIUU AIEKTPUYECKUX TIOJIEH. JInanmn K 2.2
HaNpsOKEHHOCTH — 3JIeKTpuueckoro  mois. Pabora  cun
3JIEKTPOCTATUYECKOTO MOJISI. [Torenuman. Paznocth
MOTEHLINAJIOB. [IpoBoHUKH u TUDIIEKTPUKH B
AIEKTPOCTATUYECKOM ToJie. Jusnexkrpuyeckas
IIPOHULIAEMOCTb. ONEKTPOEMKOCTb. Kongencarop.
ONEeKTPOEMKOCTh  IUIOCKOTO  KOHJEHcaTtopa.  JHeprus
3apsKEHHOTO KOHEHCATOPA.
Kombunuposannoe 3ansmue.
IIpogeccnonanbHo OPHEHTHPOBAHHOE coaepxaHue 2

(conepxxaHue NPUKJIATHOTO MOTYJISA)
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Ilpakmuueckue 3anamus

[IpakTtuueckass pabota Ne6. TexHUYECKHE YCTpOWCTBA H
NPAKTUYECKOE  IPUMEHEHUE:IIEKTPOCKON,  JJIEKTPOMETP,
JIEKTPOCTaTUYECKasl 3alllUTa, 3a3€MJICHUE JIEKTPOIIPUOOPOB,
KOH/JICHCATOP, KOIMPOBAJIbHBIN annapar, CTPYHHbBIIA OIPUHTED

Tema 4.2
ITocTostHHDBIHM
3JIEKTPUYECK
uii Tok. Tokn
B Pa3JIMYHbIX
cpenax.

Cogepxanue yueOHOro MaTrepHuaa:

DNEeKTPUYECKU TOK. Ycnosus CyLIECTBOBAHUSA
JJIeKTpUueckoro Toka. Mcrounuku Toka. Cuna ToKa.
[TocrosiHublil TOK. Hampspkenue. 3akoH Oma aii yyacTka
LETH. DneKTpruecKoe COIIPOTHUBJICHUE. VY nenabHoe
COIPOTHBIIEHUE BEIIECTBA. [TocnenoBarensHoOE,
napajjellbHOe, CMELIaHHOE COEAMHEHHE IPOBOJHUKOB.
Pabora onexrtpuueckoro Toka. 3akoH Jxoyng-Jlenna.
MOIIHOCTb 3JEKTPUYECKOT0 TOKA. DIIEKTPOABHXKYIIAs CUIa U
BHYTPEHHEE COIPOTHUBIIEHUE UCTOYHMKA TOKA. 3aKoH Oma 115
MOJIHOW  (3aMKHYTOM) dJekTpuueckord menu. KopoTkoe
3aMbIKaHHE. DJIEKTPOHHAs IPOBOJAUMOCTb TBEP/BIX METAJLIOB.
3aBUCUMOCTb COIPOTHBIIEHUS METAJUIOB OT TEMIEpaTyphl.
CBepxnpoBOAUMOCTb. JJEKTPUUECKUH TOK B BaKyyMe.
CBoiicTBa  3JE€KTpPOHHBIX  IydkoB.  IlomynpoBoaHHKH.
CobcTBeHHas u pUMeCHas IIPOBOAMMOCTh
HOJIYTIPOBO/IHUKOB. CaoiicTBa p-n-niepexoja.
[TosrynpoBO/IHUKOBBIE MPUOOPBL. DJIEKTPUYECKUH TOK B
pacTBOpax M paciulaBax 3JEKTPOJIUTOB. DIIEKTPOIUTHYECKAs
JUccolpanus. DJIEKTPOau3. DJEKTPUYECKUIl TOK B Trasax.
CamocTosTeNbHbI U HECaMOCTOSITEIbHBIN pa3psi. MosHus.
[Tna3zma

Kombunuposannoe 3anamue.

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJEPKAHUE
(comepxkaHue NPUKJIATHOTO MOTYJIS)

Jlabopamopnule 3anamus
JlaGopatopHass pabora Ne5. OmpexneneHue yIeIbHOTO
COIIPOTUBJICHUS ITPOBOJIHUKA.
JlaGopatopHass pabora Ne6. Ompenenenne I/JAC wu
BHYTPCHHET'O COIMMPOTHUBIICHUSA NCTOYHUKA HAITPSIKCHUA.

Tema 4.3
MarauTtHoe
noJie.
DJlIeKTpoMar
HUTHAas
HHIYKIUS

Coneprkanue y4eOHOro MaTepuarna;

IlocTossHHBIE ~ MarHuTel. B3auMmonmelcTBHE  IMOCTOSHHBIX
MarHuToB. MarHuTHoe 1nosie. BeKTop MarHMTHOM MHIyKLIHH.
IIpyHuMI ~ cynepmo3suuUy  MarHUTHBIX — Iode. JIuHum
MarHuTHOM  uwHAykumu. KapruHa JMHMI  MarHUTHOM
UHIYKUHANA TI0JIA IMOCTOSHHBIX MarHUTOB. MarnurtHoe Imose
IIPOBOJIHHKA ¢ TOKOM. KapThHa JIMHWI HHTyKIIMM MAaTHATHOT'O
oJIs.  JUIMHHOTO MPAMOro IPOBOJHHMKA M 3aMKHYTOI'O
KOJIBLIEBOI'O MPOBOJHMKA, KaTylIKH ¢ TOKOM. OneIT Opcrena.
B3aumoneiictBue mpoBoaHMKOB ¢ TokoM. Cuia Amnepa, ee
Moayib W HampaBieHue. Cuna JlopeHma, ee MoOIynb |
HampasjeHue.  JIBukeHue — 3apsDKCHHOM — 4acTULBL B
OJIHOPOJAHOM MarHuTHoM mone. Pabora cuibl JlopeHua.
SIBnenue snekrpoMarHuTHOM uMHAyKuuu. IloTok BekTOopa
MAarHUTHOM WHIYKIWU. ODJIEKTPOJABHKYIIAS CUJA WHIYyKIHH.
3akoH naseKTpomarHuTHOW wuHAykuun Papaznes. Buxpesoe
JNEKTPUYECKOE TOJe. DIIEKTPOJBIKYIAs CUla MHIYKIUU B
IIPOBOJIHUKE, NBHXKYIIEMCS IOCTYNATEIbHO B OJHOPOIAHOM
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MarHuTHOM 1noJie. IIpasuno Jlenna. MaaykTuBHOCTSE. SIBIICHME
CaMOMHIYKIUHU. OJIEKTPOJABIKYINAS CHJIA CaMOMHIYKIHU.
OHeprus  MarHuTHOrO  MOJS  KaTyIIKM C  TOKOM.
DIEKTPOMAarHuTHOE IOJIE.

Kombunuposannoe 3anamue.

IIpodeccnonaibHO OPHEHTHPOBAHHOE COJEPKAHUE
(comepxaHue NPUKJIATHOTO MOTYJIS)

Jlabopamopnvie 3anamus
JlaGopaTopHas pabora  No7. U3yueHue  SBICHHS
AJIEKTPOMATHUTHON MHAYKIIUH.

IIpaxmuueckue 3anamus

[Ipaktuyeckas pabora Ne7. TexHuueckue ycTpoHCTBa U
IIPAKTUYECKOE  INPUMEHEHHME:  IIOCTOSIHHBIE  MAarHWTBI,
AJIEKTPOMArHHUTHI, JJIEKTPOJIBUraTeNb, YCKOPUTENH
JJIEMEHTAPHBIX YaCTHL, UHAYKIIMOHHAS II€Yb.

Pa3gea 5. KoJjie0aHus ¥ BOJHBI

34

Tema 5.1
Mexanunuec
KHe U
3JIeKTpoMAar
HUTHBIE
Ko0JIe0aHus.

Conep;xaHI/Ie yqe6Hor0 MaTcpHraia:

KonebarenbHass  cuctema.  CBOOOAHBIE  MEXaHUYECKHE
kosiebanus. ['apmonunueckue konebanus. Ilepuon, uacrora,
ammutyga W ¢aza koneOaHwil. [Ipy>KUHHBI MasTHHK.
MaremMaTnyeckuii MasATHMK. YPaBHEHHE TapMOHUYECKUX
kosebanuii. IlpeBpamieHue >HEPTUU TpPH TAPMOHHYECKUX
KOJIEOaHUX. KomnebarenpHblit KOHTYD. CBo0OoHbBIE
3JIEKTPOMArHuTHBIE KOJeOaHMs B UJI€aIbHOM KO0JIeOaTeIbHOM
KOHTYpE. AHanorus MEXY MEXaHUYECKUMHU U
AIIEKTPOMAarHuTHeIMU ~ Kosiebanusimu. @Popmyna Tomcona.
3aKOH COXpaHEHHs] PHEPrUU B MJICAILHOM KoJjeOaTeIbHOM
koHType. IlpeacraBieHne o 3arTyXaloUMX KOJIEOAHUSX.
BoiHykeHHBIE ~ MexaHuueckue — KosiebaHus.  Pe3oHnanc.
BoiHykIeHHBIE AJIEKTpOMAarHuTHbIE KoseOanus. [lepeMeHHbIi
ToK. CHHYCOMJANbHBIM TEPEMEHHBIH TOK. MOIIHOCTh
NIEPEMEHHOT0 TOKa. AMIUIMTYAHOE U JIEHCTBYIOLIEE 3HAUECHHE
CHJIbl TOKa U HampsbkeHus. Tpanchopmatop. IIponsBozacTso,
nepefaya M MOTpeOJeHHE  DJIEKTPUUECKON  DHEpPIuH.
OKOJIOTUYECKHE PUCKH TMPU IPOU3BOJCTBE AIEKTPUUYECKON
sHepruu. KynpTypa UCHOIB30BaHUS DIIEKTPOOHEPTUU B
[IOBCEJHEBHOM KU3HU.

Kombunuposannoe sansamue.

IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COACPKAHME
(conep:kaHue NPUKJIATHOTO MOTYJIsI)

Jlabopamopnvie 3anamus
JlaGopatopHast pabota Ne8. M3yueHne 3aBUCUMOCTH NEPHOAA
Kosie0aHUM HUTSIHOTO MasiTHUKA OT JUIMHBI HUTU
JlaGopatopHas pabota Ne9. HccnenoBanue nepeMeHHOro TOKa
B LIEMIM W3 TIOCJENOBATEIbHO COEIMHEHHBIX KOHJAEHCaTopa,
KaTyIlIKU U pE3UCTOpa

Ilpakmuueckue 3anamus
[TpakTiueckast paborta Ne§.TexHuueckre yCTpoiicTBa u

OK 01
OK 02
OK 04
OK 05
OK 07
I1K1.3
[IK 2.2
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MPAKTUYCCKOC ITPUMCHCHHC! BHGKTpI/I‘IeCKI/Iﬁ 3BOHOK,
T'CHCPATOP NCPCMCHHOI'O TOKA, JIMHHUU SJICKTPOIICPCAay.

Tema 5.2
Mexanunuec
KHe 1
3JIEKTpOMAar
HHUTHBIE
BOJIHBI

ConeprkaHue yueOHOTO MaTepuraa;

Mexannyeckue BOJHBI, YCJIOBUS pacnpocTpaHeHus. [lepuon.
CkopocTb pacnpocTpaHeHMs U JuIMHA BOJIHBL. [lonepeunsie u
npojosibHble  BONHBL — MHTepdepenums u  audpaxius
MEXaHUYECKUX BOJH. 3BYyK. CkopocTh 3Byka. ['pomKoOCTb
3Byka. Beicota TOHa. TeMOp 3Byka. OileKTpOMarHuUTHbIE
BOJIHBI. YCJIOBHS H3JIy4E€HUs DIIEKTPOMArHUTHBIX BOJIH.
B3aumnas  opueHranmsa  BexktopoB E, B, v B
JIEKTPOMAarHuTHOW BosiHE. CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpa)KCHUE, MPEJOMIICHUE, MospU3anus, Judpakuus,
uHTepdepeHiyst. CKoOpocTh IeKTpOMarHuTHbIX BOJH. [llkana
AJIEKTPOMATrHUTHBIX BOJH. lIpuMeHeHue 3JIeKTpOMarHUTHBIX
BOJIH B TEeXHUKe M ObiTy. [lpuHIUMOBI paguocBsi3un U
TEJIEBUICHU. Paguonoxanus. DNEeKTPOMaruuTHOE
3arpsi3HEHUE OKPYIKAIOLIEN Cpelbl

Kombunuposannoe 3anamue.

IIpodeccrnonanbHo OPHEHTHPOBAHHOE cojepxaHue
(conepskaHue NPUKJIATHOIO MOXYJIA)

Ipaxmuuyeckue 3anamus

[IpakTtuueckass pabora Ne 9. TexHuueckue yCTpoWCTBa U
MPaKTUYECKOE NPUMEHEHHUE: MY3BbIKAIbHBIE WHCTPYMEHTHI,
yIbTPa3ByKOBasl IMarHOCTUKA B TEXHUKE U MEIUIIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neup

Tema 5.3.
Onruka

Conep;xaHI/Ie yqe6Hor0 MaTcpHraia:

I'eomeTpuueckas ontuka. [IpsmonnHeliHOE pacpoCcTpaHEHHE
cBeTa B OJIHOpOAHOM cpene. JIyu cBera. ToueyHbI UCTOYHUK
ceeta. OrpaxkeHue cBeTa. 3aKOHbl OTpPaKCHMsI CBeETa.
[Toctpoenne  u300pakeHM B IUIOCKOM  3€pKalle.
[Ipenomnenne  cBera. 3aKOHbI  TPENOMJIEHHUSI  CBETa.
AOCONIOTHBIHN MoKa3aTesib MPETOMJIIEHUS. [TonHoe
BHyTpeHHee oTpaxeHue. [lpenenbHbIi  yroa  IOJIHOTO
BHYTpeHHero orpaxeHus. Jucnepcusa cBera. CIll0XKHBIN
cocraB Oenoro csera. [ser. CoOuparomue 1 paccenBaroiiye
muH3bl. ToHKas nuH3a. POKYCHOE PACCTOSHHME M ONTHYECKas
cuina ToHKoW smH3BL [locTpoeHue wu300pakeHUN B
COOMparONIMX M pacceuBarolMX JHH3aX. DopMyna TOHKOM
JUH3bl.  YBeIWuYeHHE, JaaBaeMoe  JMH30M.  [Ipenmensl
NPUMEHUMOCTH T€OMETpUYecKoi onTUKU. BoiaHOBas onTuka.
WNutepdepentus cBera. KorepeHTHbIE MCTOYHUKHU. Y CIIOBUS

HaOroAeHUs MaKCHMYyMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTHHE OT  JABYX  CHH(a3HBIX
KOT'€pEHTHBIX HMCTOYHUKOB. Hudpaxmus CBeTa.

JudpaxkuonHas pemieTka. YcioBue HaOMIOJEHUS TIaBHBIX
MaKCHMyMOB MpH MaJeHUH MOHOXPOMAaTHYECKOro CBETa Ha
TudpakunoHHyto pemeTky. [lomaspuzanus ceera
Kombunuposannoe 3anamue.
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IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME
(coaep:kaHue MPUKJIATHOTO MOTYJIA)

Jlabopamopnule 3ansmus

JlabGopaTtopHas padota Ne 10.
OmnpeencHrenoka3aTe s IpeTOMICHUSICTEKIIa
Jlabopatopuass pabGora Nell.M3ydenue u300paKkeHHs

MPEIMETOB B TOHKOM JIMH3E.

Ipaxmuueckue 3anamus
[TpakTideckas padora Ne 10. Texaudeckue yCTpoiicTBa u
IPaKTHYECKOe MPUMEHEHHUE: OYKH, JIyna, (oToanmapar,
MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHKA,
JUGPAKIIMOHHAS PEIIETKA, TIOJISIPOU]T, TEICCKOII

Pa3znesn 6. OCHOBBI crienMAaJILHOM TEOPHH OTHOCHTEILHOCTH

Tema 6.1
OCHOBBI
Teopuu
OTHOCHUTEJIbH
OCTH

Cogepxanue yueOHOro MarepHuaa:

I'paHnunbl  NPUMEHMMOCTH  KJIACCUYECKOM  MEXAHMKHU.
[Toctynatel  crnenuanbHOW  TEOPUHM  OTHOCHTEIBHOCTH:
MHBAapHUAHTHOCTb MOJYJSl CKOPOCTHM CBETa B BaKyyMe,
MPUHUMUIT OTHOCUTEJIBHOCTH OUWHIITEIHA. OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMelJIeHME BpPEMEHHM M COKpallleHue
JUIMHBI. OHEpPIrusT W UMILYJbC PEIATHUBUCTCKON YaCTHUIIBI.
CBs3pb Macchl C SHEprued U HUMILYJIbCOM PEJISTUBUCTCKON
YaCTHUIIbl. DHEPIUs OKOS CBOOOIHOMN YaCTULIBI.
Kombunuposannoe 3anamue.

OK 01
OK 02
OK 04
OK 05

Paspnen 7. KBanToBas puszuka

22

Tema 7.1
9J1eMeHTDI
KBaHTOBOM
ONTHKH

Cogepxanue yueOHOro MaTepuana:

@otonpl. @opmyna [lnanka cBs3u >HEpruM (GOTOHA C €ro
4acTOTOW. OHeprus u UMIOYyIbC ¢oroHa. OTKphITHE U
uccnenoBanne ¢Goroddpdexra. Ombitel  A.I.  Cromerosa.
3akonbl  (dotorddexra. YpaBHeHue DWHIITEHHA 7S
dotoaddekra. "Kpacnas rpanumna" dorodddexra. laBnenue
ceeta. Onprtel [1.H. Jlebenesa. Kombunuposannoe sanamue.

IIpodeccuonanbHo OpPMEHTHPOBAHHOE cojiep:KaHHe
(conep:xaHNe NPUKJIATHOTO MOAYJISH)

IIpakmuueckue 3ansamus

[Tpaktuyeckas pabora Ne 11. TexHuueckue ycTpoicTBa M
NPAaKTUYECKOE NpUMEHEHHue: (OTOAIEMEHT, (OTOAATUHK,
coJIHeyHast OaTapesi, CBeTO MO

Tema 7.2
Crtpoenue
aToma

Cogepxanue yueOHOTro MaTepHuana:

Mogenr aroma Tomcona. OmbsiTel  Pesepdopna 1o
PacCesHUIO -YaCTHII. [InanerapHas MOJIEIIb aToma.
[Toctynatel bopa. Wznydenne u moriomieHre (HOTOHOB MpH
Mepexojie aToMa C OJHOTO YPOBHS SHEPIUM Ha Apyrou. Bumsl
crekTpoB. CHeKTp ypOBHEHW DJHEpPrMM aromMa BOJOPOJA.
BonnoBeie  cBoiictBa yactui. BomHel e bpoins.
KopnyckynspHo-BonHoBot ~ ayanmnu3Mm.  CHOHTaHHOE U
BBIHYXJCHHOe wm3nydeHue. Jludpakuus dIeKTpOHOB B
KpUCTa/UTaX. YCTPOWCTBO W TPHUHIMI pabOThI Jasepa.
Kombunuposannoe 3anamue.

IIpakmuueckue 3ansamus

[Tpaktuyeckas pabora Ne 12. TexHuueckue ycTpoWcTBa M
MPAKTUYECKOE PUMEHEHHE:CIIEKTPOCKOI,  CIEKTpaIbHBIN
aHaJIN3, J1a3ep, KBAHTOBBII KOMIIBIOTED.

OK 01
OK 02
OK 04
OK 05
OK 07
K 2.2
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[Tpaktuyeckas pabora Ne 13. Habmionenue nuHeiuaToro
CIIEKTpA.

Tema 7.3
ATOMHOE
SIIPO

Copnepxanue yueOHOro MaTepHana:

OKCNEPUMEHTHI, J10Ka3bIBAIOIINAE CI0KHOCTh CTPOCHUS Sipa.
OtkpeiTie panumoaktuBHOCTH. OmbiTel  Pesepdopma 1o
ONpEACICHUIO  COCTaBa  PAJUOAKTUBHOIO  H3JIYy4YCHHS.
CeoiictBa anbta-, Oera-, TramMma-usilydeHus. BiusHue
PaIMOaKTUBHOCTH Ha >KUBBIE OpraHU3Mbl. OTKPBITHE MTPOTOHA
u Heiitpona. Hyximonnas woxens sapa ['elizenOepra-
NBanenko. 3apsa siapa. MaccoBoe yucio snapa. Mzorormsl.
Anbda-pacnaa. DIeKTpOHHBIA U MO3UTPOHHBIA OeTa-pacrmaj.
I"'amma-u3inydenue. 3aKOH paJuOaKTUBHOTO pacnaga. DHEeprust
CBSI3U HYKJIOHOB B sizipe. SnepHbie cuibl. JledexT macco spa.
Snepubie peakuuu. Jlenenue u cuHTE3 sAAep. SaepHbId
peaktop. Tepmosinepusiii cuate3. [IpoOieMbl U EepCIeKTHBBI
SIIGPHOM  DHEPreTUKH. ODKOJIOTUYECKHE AacCHeKThl SACpHOMU
SHEPTreTUKHU. DIIEMEHTapHbIE YacTUIbl. OTKPHITHE TTO3UTPOHA.
MeTopl HaOIIOICHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHII.
OyHIaMeHTAIbHBIC B3auMOIeHCTBUA. EAMHCTBO (hr3mueckoi
KapTUHBI MUpa.

Kombunuposannoe 3ansmue.

IIpodeccnonanbuo OPUEHTHPOBAHHOE coJepKaHue
(copep:kaHue MPUKJIATHOTO MOXYJIA)

Ipaxmuueckue 3anamus

[Tpaktueckass pabora Ne 14. HccnemoBanue TpekoB
4acTUI(1o TOTOBBIM (oTorpadusim)

[Tpaktiueckast padora Ne 15. TexHuueckue yCTpoOHCTBa U
NpPaKTUYECKOe NPUMEHEHUue; J03MMETp, kamepa BuibcoHa,
S IepHBIN peakTop, aToMHasi Obomoa.

Pa3nes 831eMeHTHI ACTPOHOMUM M AcTPOPU3UKH

Tema 8.1
9J1eMeHTBI
aCTPOHOMUM
"
acTpopu3uKu

Cogepxanue yueOHOT0o MaTepHana:

Oransl pa3BUTHSA ACTPOHOMHH. IIpuknanHoe U
MHPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMHH. Buj 3Be31HOrO
HeOa. Co3Be3aus, SpKHE 3BE3Jbl, IUIAHETHI, WX BHIUMOE
neuxkeHne. ConHeuHast cucreMa. [lmaHeTsl 3eMHOW T'pYIIIBL.
[Tnanersl-rurantel. Mansle Tena CoOJIHEYHONW  CHUCTEMBI.
Comnre, dotochepa u atmochepa. ConHeuHass aKTUBHOCTb.
Hcrtounuk sHeprun CosHUA W 3BE€3[. 3BE€3]bl, X OCHOBHBIE
XapakTepucTuku. Jlumarpamma "CHeKTpadbHBIM Kilace -
CBETUMOCTB".  3Be€3Ibl  IJIABHOM  IOCJIEJOBATEIBHOCTH.
3aBUCHMOCTE ''Macca - CBETUMOCTH' JIsT 3BE3I TJIaBHOH
[IOCJIEIOBATEIbHOCTH.  BHyTpeHHee  CTpoeHHE  3BE3N.
CoBpeMeHHbIE  TPEACTaBIEHUS O TMPOUCXOXKICHUH U
sBosony CoJsiHIA W 3BE€31. DTallbl )KU3HU 3Be3A. MileuHsli
ITyTh - Hama ["amakTuka. CrimpanbsHas cTpykTypa I amakTuku,
pacnpezeneHue 3Be3/, ra3a u nouid. [lonoxenue u ABUKEHNUE
Conmama B Tlamaktuke. Tumbel ramaktuk. Ilnockas wu
chepuueckas mnojcucreMsl [amakTuku. PanuoranakTuku u
KBa3zapel. UepHble IpIpbl B sApax TajlakTUK. BceneHHas.
Pacmmpenne  Bcenennoil. 3akon  XaO0na. Pasberanue

OK 01
OK 02

OK 05
OK 07
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rajaktuk. Teopus  bosbmoro  B3pbeBa.  PenukroBoe
W3JTy4YCHHE. Macmrabnas CTPYKTypa Bcenennoii.
Meraranaktuka. Hepemennsie npo6ieMbl acCTpOHOMHUHU.
Kombunuposannoe 3ansmue.

Jlabopamopnvie 3anamus 2
JlaGopaTopHass paGora 12. HaOmrogeHuss HEBOOPYKCHHBIM
OM C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX HPUIIOKEHUN U1
PICJICHUS TIOJIOKEHHUSI HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO
: OCHOBHbIE c0o3Be3usi CeBEpHOIo MOJIyIIAPHs U SIPKUE 3BE3/bI

CamocrosiTesibHasi padora 20
IIpomeskyTOYHAS aTTeCTAIMS: IK3aMeH BO 2 ceMecTpe 8
Bcero 180

3. YVCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACIHATLITAHBI

3.1. MaTepuaibHO-TeXHUYECKOE o0ecneyeHue

B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MaTepuasbHO-TEXHHYECKOMY O00eCIeYeHHIO

y4aeOHOro mporecca 0a30BBI ypOBEHb Kypca (DM3MKH Ha YPOBHE CpeIHEro oOIero o0pa3oBaHUS
uszydaercs B ycloBusx «KaOWHeTa eCTeCTBEHHOHAYYHBIXIUCIMIUIMH». B KaOWHETEe MOJKHO OBITh
HeoOXxonuMoe J1abopaTopHoe 000OpyIOBaHHME IS BBINOJHEHHS YKa3aHHBIX B IpOrpamMme 1o (pu3uke
NPaKTUYECKUX pabOT U AEMOHCTPALIMOHHOE 000pyI0OBaHHUE.

O6opynoBanue yueOHOTO KaOHMHEeTa:

®10Ca/I0YHBIC MECTa TI0 KOJIMYECTBY O0yUaIOIINXCS;
epaboyee MECTO MPETOAaBaATEIS;

® KOMITJICKT Y4€OHO-HATJISAIHBIX TOCOOUH;

® KOMIUICKT 3JICKTPOHHBIX BUACOMATCPHUAIOB,
®33J1aHUs JIJIS IPOBEPOYHBIX PadoOT;

e Ipo)eCCHOHATIBHO OPUEHTHUPOBAHHBIC 33J[aHHUS;

e MaTepuanbl AU PepeHIInPOBAHHOTO 3aUeTa.

TexHnueckue cpeacTBa 00yUeHHUS:

® [IePCOHAIbHBIA KOMIBIOTED C JINLIEH3UOHHBIM ITPOrPAMMHBIM 00€CTIeUeHUEM;

® [IPOEKTOP C IKPAHOM.

e 3aibl (OMOMMOTEKA, YUTAIBHBIN 3aJ1 ¢ BBIXOJAOM B HMH(OPMALMOHHO-TEIEKOMMYHUKALMOHHYIO
ceTb MHTEpHET).

JleMoHCTpalioOHHOE U 1ab0paTopHOE 000pPYAOBAHHE:
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e KOMIUIEKT yYEOHBIX IJIaKaTOB,

e KOMIUIEKT TIOPTPETOB YUCHBIX-(PU3UKOB,

e TabJIHUIIA IEMOHCTPAIIMOHHAS «IIPUCTABKU JJIs1 00pa30BaHMs KPATHBIX U JOJBHBIX €AUHUID),
e TaONINIIA JIEMOHCTPALIMOHHAS «()U3HUECKHUE TOCTOSTHHBIEY,

e TaONUIIA IEMOHCTPAIIMOHHAS «MEXKTyHAPOIHAS CUCTEMA eIUMHUILL CHY,
e TEPMOMETD,

e Gapomerp,

e ICUXPOMET,

e ITATUB C My(TOH U JIANKOH,

o TUHAMOMETPHI,

e OPYCKH C OTBEPCTHUSIMH,

e Ha0OpHI Te,

e BEChI J1a0OpaTOpHEIE,

e KaIMJUISAPBI, MPOOUPKHU, KATTOPUMETPHI,




e YCTaHOBKA JJAOOpaTOpHAast «M3MEpPEHHE Ia30BOi MOCTOSIHHONY,
e yCTaHOBKA JTabopaTopHast «kK03(h(OUIIUEHT TOBEPXHOCTHOTO HATSHKEHHS KHUIIKOCTH,
e IpHOOp /7S IEMOHCTPAIMH I'a30BbIX 3aKOHOB,

* JKUJIKOCTHBII MaHOMETD,

e IprOOp 715 U3ydeHus aehopMaliy PacTKEHUs, IPYKUHBI,

e Ha0OP IO ANEKTPOCTATHUKE,

e MaIIMHA JEKTPOPOPHAS MaJIask MOM,

e aMIIEPMETPBI, BOJIBTMETPHI, PE3UCTOPHI, KIIFOYH, COSAMHUTEIILHBIC TIPOBO/IA,
e HA0OP KOHACHCATOPOB YUCOHBIH,

e Ha0Op IO PaINOTEXHUKE,

e MOJICJb AJIEKTPOIBUTATEITS,

e peocTar y4eOHBI,

e BOJIbTOMMETD,

e TEPMOPE3UCTOPHI,

e TEpMoOTIapa,

e KOHJCHCATOPHI IEMOHCTPAIIUOHHBIE,

e IEMOHCTPAIIMOHHBIN KOMIUIEKT IO AJIEKTPOAMHAMUKE,

e PETYJISATOP HANIPSDKEHHUS,

e YCTaHOBKA JJA0OPATOPHAS «3JICKTPOHHO-IILIPOYHBIH ITEPEX01»,
e MyJIETUMETD,

e MaIlIMHA BOJHOBAS,

e YCTaHOBKA JTAOOpAaTOPHAS «3JIEKTPOMArHUTHBIC BOJHBI,

e JIMH3BI,KPAHbBL,3ePKaIIA,.

e CTpOOOCKOT,

e OCBCTUTEIIb,

e IJTOCKOTapaJlIebHbIE TUIACTUHBI,

e YCTaHOBKa JlabopaTtopHas «BHEIIHUH poTodrdhdexTy,

e CIIEKTPOCKOTI,

e IUTMTKA DJICKTPHUYECKASI.

3.2. UnpopmannoHHoe odecnedeHne peajan3anun 00ydeHust

Jns peanuzany IporpaMMbl OMONMOTEUYHBIH (DOHI HMMeeT MedaTHble W/WIM HIEKTPOHHbIE
oOpa3oBaTenbHble ¥ HH(OPMALIMOHHBIE PpECYpChl, PEKOMEHAyEMble Il  HCIOJIb30BAHHUA B
o0pa3oBaTeIbHOM IpoIlecce:

DJIeKTPOHHbIE U31aHNus (3JIeKTPOHHbIE pecypchl):

OcCHOBHBIC HCTOYHHKH
1. Msakumes, I'. . ®usuka. 10-ii knacc. ba3oBwlii u yrayOneHHbI ypoBHM: yueOHuk / [, S
Mskumes, b. b. byxosues, H. H. Corckuii; mon pen. H. A. IlapdentreBoii. - 12-e uzn., crep. —
Mockasa: [Ipocsemnienue, 2025. - 436 c. — (Kimaccuueckwuii kypc). - ISBN 978-5-09-127073-0. - Tekcr:
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2220306.— Pexum goctymna: Juis
aBTOPU3HUP. MOJIb30BATENIEH
2. Msxues, I'. 5. ®usuka. 11-i knacc. ba3oBbiii n yrimyOneHHblld ypoBHU : yueObHuk / I'. S.
Msxkumes, b. b. Byxosues, B. M. Uapyrun; noxa. pea. H.A. [lapdentseBa. — 13- usm., crep. -
Mocksa: Ilpocsemenue, 2025. - 444 c. — ISBN 978-5-09-127063-1. - Tekcr: anekrponssiii. - URL:
https://znanium.ru/catalog/product/2220312.— Pexxum goctymna: Juist aBTOpU3UP. TOJIB30BaTENEN

JlonoJTHUTeIbHbIE HCTOYHUKH

1. ®usmuka. ba3oBblii ypoBeHb: y4eOHMK JUIsI 0Opa30BAaTENbHBIX OPTraHU3AIMM, pPeaTH3YIOLIHX
o0OpasoBartenbHbIe TPOrpaMMBbI cpeaHero npodeccrnonanbHoro oopazosanwms / H. C. Ilypsimesa, H. E.
Baxeesckas, [. A. Hcaes, B. M. Hapyrus. — 2-e usa., crep. - Mocksa: [Ipocsemenue, 2025. - 517 c.
—  (Yueonuk CIIO). - [ISBN 978-5-09-124948-4. - Tekct: osnexrtponnsii. - URL:
https://znanium.ru/catalog/product/2202345.— Pexum noctyma: A aBTOpU3HP. MOJIb30BaTeIen
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2. ®uzuka. ba3oselit ypoBens. [IpakTukyMm no pemieHuro 3aaay: yuebHoe nocodue, paspaboTaHHoe B
KOMIUIEKTE C y4eOHHKOM JJisi 00pa3oBaTEeNbHBIX OpPraHM3alii, peanu3yromux oOpa3zoBaTellbHbIE
nporpaMMel cpennero npodeccuonansaoro oopasosanus / H. C. Ilypeimesa, H. E. Baxxeesckas, /1.
A. Hcaes, B. M. Yapyrun. — 2-e usn., crep. - Mocksa: IIpocsemenue, 2025. - 240 c. — (Y4eOHHUK

CI0). - ISBN

978-5-09-124947-7. -

Texcr:

AIEKTPOHHBIMN. -

https://znanium.ru/catalog/product/2202344.— Pexxum ocTyma: 1jis aBTOPU3UP. TOJIb30BaTeIeh

4. KOHTPO.Ib Y OLIEHKA PE3YJbTATOB OCBOEHUA YYEBHOM JUCIHUILIAHBI

KonTpoas wu

OIICHKA

pe3yJIbTaToB
PAaCKpBIBAIOTCS 4Yepe3 AUCHUILUIMHAPHBIE PE3YJbTaThl,

OCBOCHU

0011e00pa3oBaTeIbHON
HampaBJIeHHbIe Ha (HOPMUPOBAHHE OOIIMX

HpO(l)eCCI/IOHaJ'II)HI)IX KOMHCTGHHI/II‘/'I I10 pasaciiaM U TEMaM COJACPIKaHHUA yqe6Horo Mmarepuala.

OK, IIK

Pasnen, tema

THn OEeHOYHBIX Cpeacrs

OK 01. Beibupats criocoObt Pazgen 2. Temsr 2.1,2.2,2.3
penieHus 3aa4y Pazgen 3. Temnr 3.1, 3.2, 3.3
npodeccuoHaIbHON Paznen 4. Teme1 4.1, 4.2, 4.3
JEATENBHOCTH IPUMEHUTENBHO K | Pazyen 5. Temst 5.1, 5.2, 5.3
pa3IMYHBIM KOHTEKCTaM. Pasnen 6. Tems 6.1
Pazgen 7. Temmr 7.1, 7.2, 7.3
Paznen 8. Tema 8.1
OK 02. Ucnonws3oBath Pazgen 2. Temsr 2.1, 2.2,2.3
COBpEMEHHbIE cpejicTBa noucka, | Pasnen 3. Temsi 3.1, 3.2, 3.3
aHaJIN3a U UHTEPIIPETALUU Pasﬂen 4. Temnl 4. 1, 4.2, 4.3
uHpopmanuu u Pazgen 5. Temsr 5.1, 5.2, 5.3
HH(OpPMAIMOHHBIC TEXHOJIOTHH Pasnen 6. Temsr 6.1
AU BBITOIHCHUSA 3a/1a Paznmen 7. Temw1 7.1, 7.2, 7.3
npodeccHoHANbHOH Pazpen 8. Tema 8.1
JICITCIIbHOCTH.
OK 04. DddexTrBHO Paznen 2. Temsr 2.1, 2.2,2.3
B3aMMOJIelicTBOBaTh M paboTars | Pasnen 3. Temsr 3.1, 3.2, 3.3
B KOJUIEKTUBE U KOMAHJIE. Pasnen 4. Tema 4.1,4.2,4.3
Pasgen 5. Tema 5.1, 5.2, 5.3
Pazgen 6. Tema 6.1.
Paszgen 7. Temsr 7.1, 7.2, 7.3
OK 05. Ocyuiectisite yetHyto U | Pasgen 1. Temsr 1.1
IICHMEHHYI0 KOMMYHHUKALIHIO Ha | L a3lel 2. Temp1 2.1,2.2,2.3
FOCY/IAPCTBEHHOM SI3bIKE Paszgen 3. Temnr 3.1, 3.2, 3.3
Poccuiickoii Deepari ¢ Pazgen 4. Temr1 4.1, 4.2 4.3
pan
N Paszgen 5. Temsr 5.1, 5.2, 5.3
y4eToM 0coOeHHOCTEN
COLIMAIIBHOTO U KYJIETYPHOI'O Pazpen 6. Temsr 6.1
KOHTEKCTA. Paznmen 7. Temw 7.1, 7.2, 7.3
Paspen 8. Tema 8.1
OK 07. CopeiicTBOBaThH Pazgen 2. Temsr 2.1, 2.2, 2.3
COXpaHCHUIO ()pr)Ka}omef/'I Pasnen 3. Temnl 3.1, 3.2, 3.3
Cpensl, pecypcoc6epe)}(eHH}0, Pa3;[en 4. TemsI 4. 1, 42,43
MIPUMEHSATH 3HAHUS 00 Pazgen 6. Temsl 6.1
U3MEHEHUH KIumara, NpuHuunel | Pasgen 7. Temsr 7.1, 7.2, 7.3

OepeKIIMBOro MPOU3BO/ICTBA,
3¢ eKkTHBHO AeiicTBOBATH B
YpE3BBIYAHBIX CUTYAIHSIX.

Paznen 8.

Tema 8.1

[IK 1.2. BpINONHATH pacyeTsbl

Paznen 4.

Temnr 4.2,4.3

- YCTHBIH OIpOC;

- (hpOHTANIBHBIN OIIPOC;
-OlIEHKA BBITIOJTHEHUS
(U3HYECKUX TUKTAHTOB;

- OLIEHKa KOHTPOJIbHBIX padoT;
- HaOJII0/IEHKE 32 XOJI0M
BBITIOJTHEHUS J1A00OPATOPHBIX
paboT MOIEHKA BBIMOTHEHUS
71a00paTOPHBIX padoT;

- OLICHKA MMPaKTUYECKUX padoT
(peleHus Ka4eCTBEHHBIX,
pacueTHBIX, MPOPECCHOHATHHO
OpPUEHTUPOBAHHBIX 3aj1a4);

- OIICHKA TECTOBBIX 3aJaHMI;

- HaOJII0/ICHHE 33 XOJI0OM
BBITIOJTHEHUS] MHIUBU Ty aTTbHBIX
MIPOEKTOB U OLIEHKA
BBHITIOJTHEHHBIX IPOEKTOB;

- OIICHKA BBITIOJTHEHUS
JIOMAIITHUX CaMOCTOSITENIbHBIX
pabor;

- HaOIOIeHUE U OIICHKA
peleHus Keic-3aaay; -
nuddepeHIMpOBaHHBIN 3a4eT.
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apaMeTpoB  TEXHOJIOTUYECKOTO
npoiiecca, paboThI
00OpyIOBaHUs, XapaKTEPUCTUK
UCXOJIHOTO CHIPbS M TMPOJIYKIIHU
IpY TIPOU3BOJICTBE ariomMepara u
YyryHa.

Pazgen 5. Temer 5.1

I[IK 2.2. BbIIONHATE pacyeTshl
apaMeTpoB  TEXHOJIOTUYECKOTO
npolecca, paboTsI
000pyZOBaHUSA, XapaKTEPUCTHUK
UCXOJHOTO ChIPbsl U MPOIYKIIUU
npu MIPOU3BOJICTBE
dbeppocIIaBoB U CTaNH.

Pazgen 2. Temnr 2.1, 2.2, 2.3
Pazgen 3. Temnr 3.1, 3.2, 3.3
Pazgen 4. Temnr 4.2,4.3
Pazgen 5. Temnr 5.1, 5.2, 5.3
Pazgen 7. Temwr 7.2,7.3
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