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1. OBIIASI XAPAKTEPUCTHUKA OBIIIEOBPA3OBATEJIbHOM JIUCIIUILINHBI
OV /.06 ®uszuka

1.1. Ieap u MecTO JMCHMILIMHBI B CTPYKTYpe o0pa3oBaTtesibHOi nporpammsl CITIO

— (QopmupoBaHue HHTEpeca U CTPEeMJICHHS OOYyYaroIMXCs K HAyYHOMY H3YUEHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— pa3BUTHE  NPEIACTABIEHUH O  HAYYHOM  METOJE
HCCIJIEIOBATEIBCKOI0 OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

— (QopmupoBaHuEe HAYYHOI'O MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4eHHs] OCHOB CTPOCHUSI MATEPHUH
1 GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

— (dopMupoBaHHEe YMEHHMH OOBSACHATH SBJICHUS C HCIHOJB30BaHHWEM (U3WYECKUX 3HAHUN U
HAy4YHBIX J0Ka3aTEJIbCTB;

— (QopmupoBaHue MpeACTaBICHUN O POJIM (U3UKU U1 Pa3BUTUSA JPYTUX €CTECTBEHHBIX HAayK,
TEXHUKH U TEXHOJIOTHIA.

o JlocTmkeHue 3THX 1eNnel obecreynBaeTCs pelieHHeM CIeAYIOINX 3a/1a4 B IPOLecce U3y4eHUs
Kypca (U3MKU Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus:

— IpHOOpETeHHE CHUCTEMBI 3HAHUH 00 00IMX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAsE MEXAaHUKY, MOJEKYIAPHYIO (HU3UKY, SJICKTPOAMHAMHKY, KBAHTOBYIO (PU3UKY M OSJIEMEHTHI
acTpo(hu3uKH;

— (QopmupoBaHUE yYMEHMI NPUMEHSATH TEOPETUYECKHE 3HAHUS ISl OOBSCHEHHS (U3MUECKUX
SIBJICHUI B IPUPOAE U JIUISl IPUHATHUS IPAKTUYECKUX PEIICHUN B IOBCETHEBHOM JKU3HU;

— OCBOEHHE CIOCOOOB pEIICHHs Pa3IMYHBIX 337ad C SBHO 3aJaHHON (PU3MYECKOW MOIEIBIO,
3aja4, MOJPa3yMEBAIOIIMX CAMOCTOSTENBFHOE CO3MaHue (U3NYECKOH MOJENN, COOTBETCTBYIOIICH
YCIIOBUSIM 33/1a4H;

— TMOHMMaHWe (U3NYECKUX OCHOB M TPUHIMIIOB JCHCTBUS TEXHUUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX IPOLECCOB, UX BIUSHUSA HA OKPYKAIOLIYIO CPENY;

— OBJQJICHHE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUS U TMPOBEACHUSA (U3HUECKUX
HKCIIEPUMEHTOB, aHaJIN3a U UHTEpIpeTalud UHPOPMAINH, ONpeAeNeHUsI TOCTOBEPHOCTH MOIYYSHHOTO
pe3yJibTara;

no3HaHus U (opMHUpOBaHUE

— CO3[laHUE YCIIOBUH JJs Ppa3BUTHS YMEHHH MPOEKTHO-MCCIEN0BATENBCKON, TBOPUECKOM
JESITENLHOCTH. .
— OO6meobpazoBaTenbHAs TUCIAILINHA duszuka  gBiseTcd 00s13aTeIbHOI 4aCThIO

o011eo0pa3oBaTenbHOr0 IHMKJIA 00pazoBaTenbHON MporpamMMbl B cooTBercTBUU ¢ PI'OC CIIO mo
npodeccun/criennanbHOCTH 09.02.11 Pa3paboTka u yrpaBlieHHe POrPaMMHBIM 00ECIICUCHHEM.
1.2. Tlnanupyembie pe3yabTAThl OCBOCHHS THCHUILINHBI

[Tnanupyemble pe3yabTaTbl OCBOEHHUS 00Ie00pa30BaTeNbHON AMCLUUIUIMHBI OINpPENeNsioTcs B
cootBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO. Ocoboe 3HaueHHE AMCLUMILIMHA MUMEET MpHU
¢dopmuposanuu u pazsutuu OK u I1K.

B pesynpTare 0CBOCHMS ANCIMIUIMHBI 00YYaIOIIUIICS JOJKEH:

KO,Z[ 1 HAUMCHOBAHUEC HnaHpreMHe PE3YJAbTaThl OCBOCHU S AUCIUIIJINHBI

(hopMUpyeMBIX
KOMIIETEHIUH Obupe JlucuumnnapHbie
OK 01. Bribupats JInanoCTHBIE pe3yNbTaThl nowkHbl | [1P6 1. ChopMHUPOBaHHOCTH

CIIOCOOBI pereHuns
3aja4
npoeccuoHaIbHON
JEATEITLHOCTH
IMIPUMCHHUTECIBHO K
pa3ITMYHBIM
KOHTEKCTaM

OTpaXkaTh B YaCTH TPYJIOBOI'O BOCITUTAHUS:
- TOTOBHOCTb K TpYIdy, OCO3HaHUE
[IEHHOCTH MacTePCTBa, TPYIOIIO0HE;

- TOTOBHOCTh K AKTHMBHOH JEATEIHHOCTH
TEXHOJIOTHYECKON

" COIMAIBHON HAaIPaBJICHHOCTH,
CIOCOOHOCTH WHHULIMUPOBATH,
[UIAHUPOBATH u CaMOCTOSTEIBHO

BBITIOJIHATE TaKyH0 JCATCIIBHOCTD,

- HUHTEpeC K pa3nuyHbM  cdepam

MIPEJICTABIECHU O POJIM U MecTe (PU3UKU U
aCTPOHOMUM B COBPEMEHHOW Hay4dHOU
KapTHHE MHpPa, O CHUCTeMOooOpa3syrouen
poiau (GU3MKK B Pa3BUTHU €CTECTBEHHBIX
HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTUH, O BKIJAJE
poccHiickuX W 3apyOeXHBIX  YYEHBIX-
(U3NKOB B pa3BUTHE HAyKH,; MOHUMAaHHUE
(U3NYECKOW  CYIIHOCTH  HAaOJI0IaeMBIX
SIBICHUI  MUKpOMHpa, MakpoMHpa H
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MpodeCcCHOHANBEHON IEATSIBHOCTH,

- TOTOBHOCTH M  CHOCOOHOCTE K
00pazoBaHUIO

U caM0O0OPa30BaHMIO HA MPOTSHKEHUN BCEH
KU3HY;

- yMeHHe MIPOTHO3HPOBATH
HEOJIarONPHUSITHHIC AKOJOTUYECKUE
MOCJIEICTBUS MPEIIPUHAMACMBIX

JIEUCTBUM, IpeOTBpAIIaTh UX;
MeranpeaMeTHbIE pe3yIbTaThI
OTpaXkaTh:

OBIIQJICHNE YHHUBEPCATBHBIME YYEOHBIMU
MMO3HABaTENFHBIMHA JICUCTBUSMHU:

JIOJKHBI

a) 0azoBble  JIOTWYECKHE  JCHCTBHSL:
CaMOCTOSITEIbHO  (OpMyJHpOBaTH |
aKTyaJTU3UPOBaTh mpobiiemMy,
paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHAaBIUBATh CYIIECTBCHHBI MPU3HAK
WIM  OCHOBaHMA ISl  CpPaBHEHHS,
KJIACCU(pUKAIIH u 00001IeHMS;

OTIPENIEIISATh LIENN ACATENBHOCTH, 3a/1aBaTh
nmapaMeTpsl M KPUTEPUH HX JOCTIKEHHS;
BBISIBIIATH 3aKOHOMEPHOCTH u
MIPOTHUBOPCHUSA B paccMaTpruBacMbIX
SIBJICHUSAX BHOCUTDH KOPPCKTHUBbI B
NeATeNIbHOCTh, OICHUBATH COOTBETCTBHE
pE3yNbTaTOB LEJISIM, OICHUBATH PUCKH
MOCJIE/ICTBUN  JIESITEIBHOCTH; Pa3BUBATh
KpPEaTHBHOE MBIIUICHUE NPH PEHICHHH
KU3HEHHBIX MPOOIIEM;

0) 0a30BbIE HCCIICIOBATEIILCKUC ACHCTBUS:
- BJIaACTh HaBbIKaMU y‘IC6HO'
HCCIEA0BATEIbCKON u MPOEKTHOU
JCATCIIBHOCTH, HaBbIKaMH  pa3pClICHUA
pooJieM;

- BBUBITH  NPHYMHHO-CJIEJCTBEHHBIC
CBSI3M ¥  aKTyaJM3HpOBaTh  3ajady,
BbIABUI'aTh THUIIOTE3Y (S pecHus,
HaXOJHTh apryMEHTHI ISl JJOKA3aTeIbCTBA
CBOMX YTBEPIKICHUI, 33/1aBaTh apaMeTphl
U KPUTEPUU PELICHUS;

-  AHAJIM3UPOBATH IIOJTYYCHHLIE B XO/C
peLIeHus 3a/1a9u Pe3yIbTaThl, KPUTUIECKH

OLCHHUBATH ux JOCTOBEPHOCTD,
IIPOrHO3MpoOBaTb HU3MCHCHHUC B HOBBIX
YCIIOBUSX]

- YMETH NEPCHOCUTD 3HaHUA B

MO3HABATCIIBHYIO M INPAKTUYECKYIHO 4YaCcTU
KU3HEACITEIHHOCTH;

- YMETh UHTETPUPOBATHh 3HAHUS U3 Pa3HBIX
MIPEAMETHBIX 00J1acTeH;

- BBIIBUI'aTb HOBBIC HJACH, IIpE€AJjiaraTrb
OpPUTHHAJIBHBIE TIOAXO0/IbI U PEIICHHS,

- MPOSIBIIATH  CMOCOOHOCTh  HMX
HNUCITIOJIB30BAHUS B HO3HaBaTeHBHOﬁ nu
COLMAJILHON MPaKTHKE; MPOSIBIIATH
CII0COOHOCTH u TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ~ TTOMCKY  METOJIOB
peHIeHI/ISI HpaKTI/I‘IeCKI/IX 3aaad,
MPUMEHEHHUIO Pa3TMYHBIX METOJIOB

MeTaMupa; HOHNMaHUE POJIH aCTPOHOMHH B
MPAKTHYECKON MEesITEeNFHOCTH YelIOBEeKa U
JATbHENIIIEM HAyYHO-TEXHUYECKOM
pasBuTHH, poiu GU3MKKA B (HOPMHUPOBAHUU
Kpyrosopa u (YHKUMOHAIBHON
TPaMOTHOCTH HYeJIOBeKa I peHIeHHUs
MPaKTUYECKUX 3a7ay;

I[IP6 2. CdopMHpPOBaHHOCTH YMEHHH
pacmo3HaBaTh (hnznueckue SIBIICHUS
(Iporteccel) U OOBSICHATH WX Ha OCHOBE
W3yYCHHBIX 3aKOHOB: paBHOMEpHOE U
paBHOYCKOpEHHOE MIPSIMOJIMHEWHOE
IBIKEHHWE, CBOOOJHOE TMafeHWe  Tell,
JOBIDKEHHE 10 OKPY)KHOCTH, WHEpIUs,
B3aMMOJICHCTBHE  Tell,  KoyedaTenbHoe
JIBIKEHHE, PE30HAHC, BOJIHOBOE JIBUKCHHE;
mudpdy3us,  OpOyHOBCKOE  JIBHXKCHHE,
CTPOGHHE KHIKOCTEH U TBEPABIX TeII,
M3MEHEeHHe o0beMa TeN TPU HarpeBaHUU

(oxmakIeHWH), TEIUIOBOE  paBHOBECHE,
UCIIapeHue, KOHJEHcalus, IUIaBJIeHHE,
KpUCTAUIM3auus, KUICHUE, BIAXHOCTh
BO3/lyXa, CBA3b CpEIHEH KHUHETUYECKOU

SHEPTUU TEIUIOBOTO ABHKCHUS MOJEKYN C
a0COJIIOTHOM TeMIepaTypoi, MOBBIIICHHE
JaBJIEHUs] Ta3a IpU €ro HarpeBaHud B
3aKpPBITOM cocyze, CBSI3b MEXTY
napameTpamu COCTOSTHHSI rasa B
U30IpoLeccax; ANIEKTPU3ALHS Te,
B3aMMOJECHCTBUE  3apsA0B, HarpeBaHHE
MPOBOJHUKA C TOKOM, B3aHNMOJCHCTBHE
MarHUTOB, JJIEKTPOMArHUTHAS WHAYKIHSA,
JeficTBUE MAarHUTHOTO IOJIS1 Ha TPOBOAHUK
¢ TOKOM M  JABWXKYLIMHICS  3apan,
AIIEKTPOMArHUTHBIE KOJEOaHWsT W BOJHBL,
NPSAMOJIMHEHHOE PACIpOCTPaHEHHE CBETa,
OTpa’keHHE, MIpeJIOMIICHHE,
uHTEpEpeHIus, Judpaxys u
NOJSIpU3alys  CBETa, MAWCIEPCHs CBETa;
¢dotosnextpuueckuii  3pdexr, cBeTOBOE
JIaBJIeHNE, BO3HHKHOBEHHE JIMHEHYATOrO
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAS U
HCKYCCTBEHHAs paINOAKTUBHOCTD;

IIP6 3. BiajgeHue OCHOBOIOJNArAOLIUMU
(U3NYECKUMH TIOHATUSIMH M BEJTUYWHAMU,
XapaKTepU3yOLUIIMU ¢duznueckue
npornecchl (CBSA3aHHBIMH C MEXaHHYECKHM
JIBIKEHUEM,  B3aUMOJICHCTBUEM  Ted,
MEXaHMUYECKHUMHU KOJIeOaHUSAMHU U BOJHAMU;
ATOMHO-MOJICKYJISIPHBIM CTpOCHUEM
BEIIECTBA,  TEIJIOBHIMUA  TPOIIECCAMHU;
JNIEKTPUYECKUM W MAarHUTHBIM TOJISIMH,
AIIEKTPUIECKUM TOKOM,
9JIEKTPOMAarHUTHBIMH ~ KOJEOaHHUSAMH U
BOJIHAMH;  ONTHYECKUMH  SIBICHHUSMHU;
KBaHTOBBIMU SIBIICHUSIMU, CTPOCHHEM aToMa
W aTOMHOIO f1pa, PaJuOaKTUBHOCTHIO);

BJIAACHUC OCHOBOITOJararouiuMun
ACTPOHOMUYCCKUMH IIOHATHUAMU,
ITO3BOJIAIOIIMMHA XapPaKTCPHU30BaATh
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MMO3HAHMS, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHBIE 3a/1a4n
B 00pa3oBaTenbHOW JEATENHFHOCTH U
KUZHEHHBIX CUTYaIusX; BBISIBIISITH
MPUYUHHO-CJIC/ICTBCHHBIC CBSI3H u
aKTyalM3upoBaTh  3ajJady, BBIJIBHUraTh
TUIOTE3y €€  PeIICHHs,  HaXOIWTh
apryMEHTBhI JUISl JIOKA3aTeJIbCTBA CBOUX
YTBEPXKJCHHUH, 3a/aBaTh MMapaMeTpbl H
KPUTEPHH  pEIICHUS,  aHaIM3UPOBAThH
MOJIyYEHHBIC B XOJIE PCIICHHUS 3aJlauyu
pe3yJbTaThl, KPUTUYECKHA OIICHUBATh HX
JOCTOBEPHOCT, MPOTHO3MPOBAThH
W3MCHCHUE B HOBBIX YCIIOBHSX; JaBaTh
OIICHKY HOBBIM CHTYyaIlUsIM, OIICHHBATh
MPUOOPETEHHBIM  ONBIT, pa3padaThIBaTh
IUIaH peIIeHUs TPOOJEeMBI C  YYETOM
aHaJIM3a WMCIOIIMXCS MAaTepPHATbHBIX U
HEMaTePHATBHBIX pecypcos;
OCYIIECTBIIATh IICICHATPABICHHBIN TTOUCK

nepeHoca CpeACTB
u croco0oB JCHCTBUS B
poecCHOHATBHYIO cpeny; YMETH
NEpCHOCUTL 3HAHUA B II0O3HABATCIIBHYIO
u MPaKTUIECKYIO oOmacTtu
KHU3HEICATEIEHOCTH; yMETb
MHTETPUPOBATh  3HAHUS W3  Pa3HBIX
MMPEAMCTHBIX O6HaCTCI>i; BbIIBUI'aTh HOBBIC
uzie, npeIaraTh OpHUTHHAIIbHBIC

MOJIXOMABl M PELICHUS; CTABUTh MPOOJIEMbI
U 3ajlaud, JOIMYCKAIOIIe albTepHATHBHbIC
pelieHus;

IIPOLIECCHI, MPOUCXOMSIIME HA 3Be3fax, B
3BE3JHBIX CHCTEMaX, B MEKIAJAKTUIECKON
cpene; JIBIDKEHHE  HEeOeCHbIX  Tel,
SBOJIIOLIMIO 3Be3]1 U BeenmeHnoi;

I[IP6 4. Bnagenue 3aKOHOMEPHOCTSIMH,
3aKOHaMHU M TEOPUSAMH (3aKOH BCEMHUPHOIO
tarotenusi, I, II u III 3akonsl HprOTOHA,
3aKOH COXPAHEHMSI MEXAHUYECKON SHEPTHUH,
3aKOH COXPAaHEHUS MMITyJbCa, IPHHIUI
CYTIEpIO3ULIAA CHII, MPUHIIAI
PABHOIIPABHOCTH HHEPLHUAIBHBIX CHUCTEM
OTCHUETA; MOJIEKYJIIPHO-KHHETHYECKYIO
TEOPHUI0 CTPOCHHS BEIIECTBA, Ta30BBIC
3aKOHBI, IIEPBbIM 3aKOH TEPMOJMHAMUKHY;
3aKOH COXPAaHEHUS NIEKTPUYECKOIO 3apsa,
3akoH Kymona, 3akon Oma [ig ydacTka
uend, 3akoH OmMa g TOJHOH
JNIEKTPUYECKOU Lenu, 3akoH Jhxoyns -
Jlenuna, 3aKOH 3JIEKTPOMAarHUTHOU
WHAYKLIAN, 3aKOH COXPAaHEHUs DJHEPIHH,
3aKOH IPSIMOJIMHEWHOTO PacipOCTPaHEHUs
CBETa, 3aKOH OTPaXXCHWs CBETa, 3aKOH
MIPETOMIICHUS] CBETAa; 3aKOH COXPaHEHUs
SHEPIUH, 3aKOH COXPAaHEHUs MMILYJIbCa,
3aKOH COXPAaHEHUS NIEKTPUUYECKOIO 3apsaa,
3aKOH COXpPaHEHWs MacCOBOTO YHCIA,
noctysnaTel bopa, 3ak0H paInOaKTHBHOIO
pacmana);  YBEpEHHOE  HCIIOJNb30BaHHE
3aKOHOB U 3aKOHOMEPHOCTEH TpU aHAIM3E
(bu3UeCKuX SBICHUN U IPOLIECCOB;

I[IP6 5. VYmeHue yUHTHIBATH TPAHUIIBI

NPUMEHEHUS!  M3YYEHHBIX  (PU3UUECKUX
MOJEIIEH: MartepuanbHas TOYKa,
WHEepLHaTbHAs cucrema oTCcYeTa,

UJCATBHBIA Ta3; MOJAEIN CTPOCHUS Ta30B,
JKUAKOCTEH W TBEPIBIX TEJN, TOYECUHBIN
JNIEKTPUYECKUN 3apsf, sIepHas MOJeIhb
aTroMma, HyKJIOHHAs MOJENb aTOMHOTO siipa
MIpH pemeHu  (PU3NUecKrX 3a/1ad;

[1P6 6. BrnameHue OCHOBHBIMH METOIAMHU
HAay49HOTO TIO3HAHUS, HCIOJIB3YEeMBIMU B
(U3MKe: TPOBOJUTH MPSIMbIE U KOCBEHHBIC
3MepeHus PU3NIEeCKUX BEINYHH, BEIOHpas
ONTUMAJIBHBIA  CIIOCOO  M3MEpPeHHsT U
WCIIONIB3Ysl HW3BECTHBIC METOJBI OIICHKH
MOTPEITHOCTEN  M3MEpPEeHUH, TPOBOIUTH
WCCIIEIOBAHNE 3aBUCUMOCTEH (PU3NIECKHX
BEIMYMH C WCIOJB30BAHUEM  IIPSIMBIX
WU3MEpPEHUN, OOBSACHATH MOJIyYEHHbBIE
pe3ynbTaThl, HCIIONb3YsI (usznueckue
TEOpHUH, 3aKOHBI W TIOHATHSA, W JelaTh
BBIBOJIBI; COOJTIOATh MpaBuiia 0€3011acHOTO
Tpyla MpU MPOBEACHUH HUCCIEIOBAHUU B
pamMKax y4eOHOTOo SKCIIEPUMEHTa B YIeOHO-

UCCIIEZIOBATEIbCKONH  AEATETBHOCTH  C
WCTIOJIb30BaHHEM IUpPOBBIX
N3MEPUTENBHBIX YCTPOMCTB u
mabopaTopHOTO o0opynoBaHus;
c(hopMUPOBAaHHOCTh  TIPEACTABICHUH O
METOAaX MOJTYYEHUSI HaYYHBIX




ACTPOHOMHUYCCKUX 3HaHHI71;

[MP6 7. CdopMupoBaHHOCTH  yMEHHS
pemarh  pacueTHBIC 3aJadd € SBHO
3aJaHHOU (uznueckoit MOJECJIBIO,
UCTIONB3yS  (pu3MYeckue  3aKOHBI U

MPUHIIMITEI, HA OCHOBE aHalli3a YCIOBUS
3aJlaud BHIOUPATh (PUIUUCCKYIO MOJICIb,
BBICTATh  (PU3MYCCKHE  BEIMYUHBI U
(hopMyITBI, HEOOXOAMMEIE JIJISI €€ PeIIeHus,
NPOBOJWTh  pacyeThl W  OICHHUBAThH
peanbHOCTh MTOJTy4YEHHOTO 3HAYCHUS
busndeckoit BEJINYHHBL; pemarb
Ka4eCTBEHHBIC 3aJa4H, BBICTpanBas
JIOTUYECKH HETPOTUBOPCUYHMBYIO IICTIOYUKY
pacCcy X JCHUH C ONmopoil Ha U3yYCHHBIC
3aKOHbBI, 3aKOHOMEPHOCTH W (pH3HUYecKue
SIBJICHUS;

OK 02.
Hcnone3oBaTth
COBPEMEHHBIC
CpeACTBa IOKCKA,
aHanmM3a u
MHTEpIpETAIN
HHPOPMALUH |
WHPOPMAaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHMS 32124
npoecCuoHaIbHOMN
JEATeITLHOCTH

JInanocTHBIE pe3yNbTaThl JTOJIKHBI
OTpakaTb B YaCTH LEHHOCTH HAay4HOTO
MO3HAHUSL:

- chOpPMHPOBAHHOCTb MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHON
MPaKTHUKH, OCHOBAaHHOTO Ha JHWajore
KYJIbTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO
CBOET0 MECTa B IOJMKYJIBTYPHOM MHPE;

- COBEPILEHCTBOBAHHE  S3BIKOBOH H
YUTATEIbCKOU KYJIbTYpbI
KaK CpeICcTBa B3aUMOJACHCTBHA MEXAY
JIOABMU Y IO3HAHUS MUDA,;
MertanpeaMeTHble pe3yabTaThl  JOJHKHBI
oTpaxars: OBNajgeHHe yHHUBEpCATIbHBIMU

Y4eOHBIMU MMO3HABATEIbLHBIMU
IEUCTBUSIMU:

B) paboTta ¢ nHpOpPMAITUEH:

- BIIQJCTh  HABBIKAMH  TIOJYYCHHUS

nHGOpPMALMM M3 HMCTOYHHKOB Pa3HBIX
TUTIOB, CAMOCTOATEIBHO OCYIIECTBISATH
MOWCK, AaHaJINW3, CHUCTEMaTH3alHI0 W
HWHTEPNPETALUI0 UHPOPMALMK Pa3IUIHbIX
BUJIOB 1 (DOPM MpeJICTaBICHUS;
- co3gaBaThb TEKCTHl B
¢dopmarax ¢  y4eToM
nHbOpMaLMM U LEJEeBOH
BbIOMpas ONTUMAJIbHYIO
MPECTABICHUS U BU3yaIN3alluy;

- OLICHUBATb JIOCTOBEPHOCTH,
JIETUTUMHOCT  HWH(pOpPMAIHH, ee
COOTBETCTBHE TIPaBOBBIM W MOpPaJIbHO-
3THUUYECKHUM HOpMawm;

pa3InYHbIX
HaA3HAYCHUA
ayJIuTOpHH,

popmy

- UCTIONIb30BaTh cpexacTsa
MH(OPMAITMOHHBIX u
KOMMYHHKAlIMOHHBIX ~ TEXHOJOTMHA B
peleHun KOTHUTHBHBIX,
KOMMYHHKATUBHBIX M OPTraHU3aIlMOHHBIX
3ajad ¢ coOmojeHueM  TpeOoBaHWU
SPrOHOMHUKH, TEXHHKH  O€30IIaCHOCTH,

THTHEHBI, PeCypcocOepe eHusi, MPaBOBbIX
u OTHYCCKUX HOPM, HOpM
nHGOPMALIMOHHON 0€30MacHOCTH;

I1P6 9. CopMHUpOBaHHOCTH COOCTBEHHOMN
MO3UIMK TI0 OTHOIICHHIO K (DHU3HYCCKOM

uHpOpPMaLUK, TOIy4aeMOil W3 Pa3HbIX
HCTOYHHKOB, yMEHUH HCIIOJIb30BaTh
OUQPOBBIE  TEXHOJNOTMH JJISI  TIOHCKa,
CTPYKTYpUpPOBaHMs, HHTEPIPETALHUA U
npefcTaBieHus] y4yeOHOW ©  HaydHO-
NOMyNspHOW  WHPOpPMALMK;,  pa3BUTHE
YMEHHH KPUTHYECKOTO aHam3a

MOJTy4aeMor HHPOPMAIIHH;
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- BJaJCTh HaBBIKAMH DACTO3HABAHHS U
3amuThl “HGOpManuy, UHOOPMAIMOHHOM
0€3011aCHOCTH JTUYHOCTH;

OK 03.
IInanuposars u
peann3oBBIBATh
coOCTBEHHOE
npodecCHOHANBEHO
€ U JIMYHOCTHOE
pasBuTHE,
npeanpruHAMATENb
CKYIO
IeATeTbHOCTh B
npodecCuOHANBEHO
i cdepe,
UCTIONIb30BaTh
3HAHUS 110
MpaBOBOU U
(uHAHCOBOI
IPaMOTHOCTH B
pa3IAYHBIX
KHU3HCHHBIX
CHUTYaIHsX

JTOJKHBI
JTlyXOBHO-

JInuHOCTHBIC pe3yabTaThI
OTpaXkaTb B 4acTH
HPaBCTBEHHOTO BOCIIUTAHHS:
- CIIOCOOHOCTh OIIGHUBATh CUTYAlHIO H
MPUHUMATE OCO3HAHHBIE peleHus,
OpPHCHTHUPYSCh Ha MOpaJIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

- OCO3HAHHUE JIMYHOTO BKJIAA B TIOCTPOCHHUE
YCTOHYMBOTO Oy IyINEro;
MertamnpeMeTHbIE  Pe3yIbTaThl  JOJDKHBI
orpaxarb: OBIaseHHe YHHUBEPCATLHBIMH
PETyISATUBHBIMU JICHCTBHIMHU:

a) caMOOpraHU3aIINs:

-CaMOCTOSATEIFHO OCYIIECTBIIAT
MO3HABATENBHYIO ESTEILHOCTD, BBISIBIATH
MPOOIIEMBI, CTaBHUTH
u (opMynrpoBaTh COOCTBEHHBIE 33a7]a9d B
o0pa3oBaTeIbHON JIEATSIIbHOCTH u
JKNU3HCHHBIX CUTYyalUAX;

- CaMOCTOSTENIFHO  COCTaBIIATH  IUIaH
pelieHuss  mpoOIeMbl C  y4eToM
UMEIOIIUXCS  PECypcoB,  COOCTBEHHBIX

BO3MOKHOCTEH U MPEeANOYTEHUII;

- I1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

- pacumpsTh paMKH y4eOHOro mpeaMera
Ha OCHOBE JINUHBIX MIPEIANOYTCHUH;

- JlenaTh OCO3HaHHBIH BEIOOD,
apryMEHTUPOBATh ero, OpaTh
OTBETCTBEHHOCTb 32 PEIICHUE;

- cnocobcTBOBaTh  (DOPMHUPOBAHUIO U

NPOSIBJICHUIO  INUPOKOH  SPYyIUIMH B
pa3HbIX 00JacTSX 3HAHWH, MOCTOSHHO
MOBBIIIATH CBOH  00pa3oBaTENbHBI M
KyJIbTYpPHBIH YPOBEHB;

0) CAMOKOHTPOJIB!

WCTIONB30BaTh MpPUEMBI peQIEKCUH IS
OLCHKH CHTyallMd, BbIOOpa BEpHOTO
peLICHHUS;

- YMETh OI€CHHUBATh PUCKHU U CBOCBPEMEHHO
NPUHAMATH PEIICHUS 110 UX CHIDKECHUIO;

B) OMOIIMOHAIIBHBIA UHTEIUICKT

- CTpeMJICHHE K JIOCTH)KEHHIO IIeJIH U
ycliexy, ONTHUMH3M, HHHIUATHBHOCTH,
yMEHHE JIefiCTBOBaTh, HMCXOIS M3 CBOUX
BO3MOKHOCTEH;

- CIOCOOHOCTH MMOHUMATh SMOIMOHATBHOE
COCTOSIHUE JAPYTUX, YYUTHIBATh €ro MHpHU

OCYIIECTBJICHUN KOMMYHUKAIIUH,
CIIOCOOHOCTH K COYYBCTBHIO u
COIEPEKUBAHUIO;

- CIIOCOOHOCTDH BBICTPaMBaTh OTHOILCHHS C
JPYTUMH JIFOJIbMH, 3800TUTHCS, TIPOSIBIISAT
WHTEpEeC M pa3peniaTh KOHOINKTHL

I1P6 9. CdopMupoBaHHOCTH COOCTBEHHOMH
MO3HWIMK TI0 OTHOIICHUIO K (HhUIUUECKOU

uHpOpPMaLUK, IOJIy4aeMOH H3 pPa3HbIX
HCTOYHUKOB, YMEHUH HCIIOJIb30BaTh
OUQPOBBIE  TEXHOJNOTMHM JJSl  TOHCKAa,
CTPYKTYpUPOBAaHHUS, HHTEpHpETalUd U
NpPEACTaBICHUs] y4yeOHOW M HaydHO-
MOMyJSIpHOW ~ WHPOpPMALUK;,  pa3BUTHE
YMEHUi KPUTHUYECKOTO aHanm3a

MoJTy4aeMoi HHPOPMAIIHH;

OK 04. DpdexTuBHO
B3alMOJIE€IICTBOBATh
u paboTaTh

B KOJUIEKTUBE

JIM4HOCTHEIE PE3YIbTAThI JOJDKHBI
OTpaXaTb B YaCTHU ILEHHOCTU HAYYHOI'O
IIO3HAHUA:

- OBJIaACHUC

HaBBIKAMH  y4eOHO-

I1P6 10. OBnasenue ymMeHusAMHU paboTaTh B

Tpynme ¢ BBIIOJIHEHWEM  Pa3iHMYHBIX
COLIMANILHBIX POJIeH, IIaHUPOBATH PabOTy
TpYIIBl,  PalMOHAJIBHO  pacupeaessiTh
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1 KOMaHJ€

HCCIICIOBATEIIbCKOM, MIPOEKTHOU u
COITMAIIFHOM ICITCIIFHOCTH;
MeranpeaMeTHble PE3yNbTAThHl  JOJKHBI
orpaxarth: OBIaJeHNEC YHHUBEPCAIbLHBIMH
KOMMYHUKATUBHBIMH JICHCTBUSMU:

0) coBMeCTHas IeATEITHHOCTD:

- IIOHUMATh u HCITOJIB30BaTh
MPEUMYIIECTBA KOMaHIHOM
Y MHAWBHIYaIbHON paboTHI,

- BBIOWpaTh TEMaTHKy ©  METOIBI
COBMECTHBIX JICUCTBUI C yd4eTOM OOILIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)Ioro
YJicHA KOJIJICKTHBA,
- MPUHAMATh Leau COBMECTHOM
JESATCILHOCTH,  OPTraHW30BBIBATH u
KOOPAMHHPOBATh  NEWCTBHA IO  €¢
JIOCTH>KEHUIO; COCTABIISITh TIJIaH JEUCTBUM,
pacnpeieniaTh PoOJdM C y4EeTOM MHEHUH
YYaCTHUKOB,  OOCYXJOaThb  pe3yJIbTaThbl
COBMECTHOH paboTHI;

- OIICHMBAaTh KaueCTBO CBOEro BKIaJa M
KKIOT0 YYacTHWKAa KOMAaHIbl B OOIIHA
pe3yIbTaT 1Mo pa3paboTaHHBIM KPUTEPHIM;
- TpejyIarath HOBBIC NPOCKTHI, OIICHUBAThH
uaeu c MO3ULINN HOBU3HEI,
OpPUTHHAIHHOCTH, MIPAKTHIECKON
3HaYUMOCTH;KOOPAUHUPOBATH i
BBITIOJIHATH Pa00Ty B YCIIOBUSAX PEAILHOTO,
BUPTYQIBHOTO W  KOMOWHHPOBAaHHOTO
B3aMOJCHCTBHSI;

- OCYIIECTBIIAThH [TO3UTHUBHOE
CTPaTETMYECKOE MOBEJICHUEC B Pa3IMYHBIX
CUTyaIlUsiX, TPOSIBIATE TBOPYECTBO U
BOOOpakeHHUEe, ObITh MHUIIMATHBHBIM.
Ognanenue YHUBEPCATHHBIMU
PETYNATUBHBIMH JIEHCTBHUSIMH:

T') IpUHSATHE ce0s U IPYTHX JIFOJIEH:

- NpUHUMATh MOTUBBI M  apryMEHTHI
JIPYTUX JIOJe MpH aHajIu3e Pe3ylbTaToB
JIEITEIIbHOCTH;

- IPU3HABAaTh CBOE MPABO U IPABO JPYIHX
TOJIeH Ha OLINOKU;

- pa3BHUBATh CIIOCOOHOCTH IOHUMATh MHP C
MTO3UIMH JIPYTOr0 YeI0BEKa;

JeATEIBHOCTh B HECTaHJIaPTHBIX
CUTyanusIX, aJCKBAaTHO OIICHWBATH BKJIAL
KOKIOTO W3 YYaCTHUKOB TPYyNNBl B
pelIeHne paccMaTpUBaeMO POOIEMEI;

OK 05
Ocy1ecTBIATh
YCTHYIO H
MUCHbMEHHYIO
KOMMYHHKAIIMIO Ha
rOCy/1apCTBEHHOM
s13b1IKe Poccuiickoi
®denepanuu ¢
Y4ETOM
ocobeHHoCTEH
COLIMAJILHOTO M
KYJIBTYPHOTO
KOHTEKCTa

JlnarocTHEIE pe3yJIbTaTh JIOJIKHBI
OoTpakaTb B YacTH  ICTETUYECKOrO
BOCIIUTAHUS:

- O3CTETHYECKOE OTHOIICHHWE K MHPY,
BKJIOYasi 3CTETUKY ObITa, HAYYHOI'O0 U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyJa
M OOIIIECTBEHHBIX OTHOIIICHUIH;

B 00JIACTH MATPUOTHYECKOT'O BOCIUTAHHS

HPOSIBJISATH:

LIEHHOCTHOE OTHOLIEHHUE K
rocyJapCTBEHHBIM CHMBOJIaM,
HCTOPUYECKOMY u MPUPOJHOMY
HACIeAUI0, MaMsATHUKAM,  TPaJHULUIM

HaponoB Poccun, noctmxkenusim Poccuu B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX U

TpYyAc,

I1P6 1. CdopmupoBaHHOCTH
MPECTABICHUI O POJIM U MeCTe (U3UKH U
ACTPOHOMHUH B COBPEMEHHON HaydHOU
KapTHHE MHpa, O CHCTEMOOOpa3yroIei
ponu ¢buzuku
B Pa3BUTUU E€CTECTBEHHBIX HAYK, TEXHHUKHU
U COBPEMCHHBIX TeXHOJ’IOI‘Hﬁ, O BKJIaae
pOCCHIiCKHX W  3apyOeXHBIX  YYEHBIX-
(M3UKOB B pa3BUTHE HAYKH, MOHHMaHUE
¢u3NUecKol  CYIIHOCTH  HaOI0JaeMbIX
SIBJICHMM ~ MHMKpPOMHpa, MakpoMupa U
Meramupa, MOHNMMaHUE POk aCTPOHOMHU B
MPAKTUYECKON  NIEATENIbHOCTH  YelIOBEeKa
u ﬂaHLHefIIHeM HAay4YHO-TCXHUYCCKOM
pasBUTUH, posin GU3KMKK B (HOPMHUPOBAHUU
Kpyrosopa " (hyHKITMOHATBHON
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MerTamnpeMeTHbIE PE3yabTaThl  JOJDKHBI
orpaxarb: OBIajJicHUEe YHUBEPCATHLHBIMH
KOMMYHHKAaTHBHBIMH JICHCTBUSIMH:

a) oOIIeHHE:

OCYIIECTBISATh KOMMYHHKAIIMM BO BCEX
chepax KU3HH,

- pacro3HaBaTh HEBepOAIbHBIC CPEICTBA
oO1eHus, MOHUMATh 3HAYCHHUE
COIMANIBHBIX ~ 3HAKOB,  PACMO3HABaTh
MPEINOCHUIKH KOH(QIIMKTHBIX CUTyalluid W
CMSITYaTh KOHQIUKTBL,

- Pa3BEpPHYTO U JIOTHYHO H3JIAaraTh CBOIO
TOYKY 3pCHHS C  HCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB,;

T'paMOTHOCTU  YCJIOBCKA
IMPAKTHUYCCKHUX 3a1a4,

g pelICHUA

OK 07.
CopnetlicTBOBaThH
COXPaHEHUIO
OKpY>Karollen cpelipl,
pecypcocOepekeHnto
, IPUMEHSTH 3HAHUS
00 U3MEHEHUU
KJIMMara, IpHUHIUIIbI

JInuHOCTHBIE pe3yJIbTaThl JIOJ>KHBI
OTpakaTb B  4YacTH  3KOJOTHYECKOIO
BOCIIUTAHUS:

-c(hOpMUPOBAHHOCTH 3KOJIOTUYECKOU
KYJBTYpBI, MIOHUMaHUE BIIUSHUS
COLIMAJIBHO-PKOHOMHUYECKHUX MPOLIECCOB Ha
COCTOSIHUE€ MPUPOJHOM U COUHAIBHOU
Cpeabl, 0CO3HAHKE TI00aTBHOTO XapaKTepa

[MP6 8. CdopMuUpOBaHHOCTh  YMEHUS
OPUMEHSTh  TIOJyYCHHBIC  3HAHHS IS
OOBSICHEHUSI YCITOBHIA OPOTEKAHUS
(Gu3uYecKuX SBICHUN B TPUPOJC U VIS
OPUHATHS — NPAKTHYECKUX  PEIICHUH B
MOBCETHEBHON JKHU3HH Ui 00ECIIeUCHUsI
Oe3omacHOCTH  mpu  OOpamieHuH  C

OBITOBBIMH TPUOOpaMU M TEXHHYCCKUMHU

OepexKITNBOTO AKOJIOTHYECKUX TTPOOIIEM; YCTPOMCTBaMH, COXPAHEHHUS] 3I0pPOBbI U
MIPOU3BOJICTBA, -TUTAaHUPOBAHUE u OCYIIECTBJICHHE | COOJFOICHUS HOPM AKOJIOTUYECKOTO
3¢ heKTUBHO JEUCTBUM B OKpYKAIOWIEM Cpele Ha | IOBEAEHUS B  OKpYXKAOLIEW  Cpele;
JEHCTBOBATh B OCHOBE 3HAHHWS TIeNiell  yCTOWYMBOTO | IOHMMaHUE HEOOXOIUMOCTH TPHUMEHEHUS
Ype3BbIYANHBIX Pa3BUTHS YETIOBEUECTRA; MOCTIKEHUH (DM3WKH W TEXHOJOTHHA s
CUTYaIUIX AKTHUBHOE HEIPHUSITUE JIEHCTBUI, | PAIIIOHATEHOTO IIPUPOIOTIONH30BAHMS;

MNPUHOCSIINX BPEA OKPYKAKOIIEH Cpeae;

-aKTUBHOE HETpUsTUE JEUCTBUH,

MPUHOCAIINX BPEJl OKPY>KaloLen cpefie;

-yMEHHUE MIPOTHO3UPOBATH

HEeOJIarONpHsITHHIE 3KOJIOTUYECKUE

MOCJEICTBUS MpEANPUHUMAEMBIX

JIEUCTBUHN, TPEAOTBPAILIATh UX.
IIK 1.1 JInyHOCTHEBIE pe3yJIbTaThl noiokuel | TIPG 6. BrageHue OCHOBHBIMH METOIAMU

[IpoexTupoBaTh 6a3bl
JTAaHHBIX

OTpakaTb B YaCTH IEHHOCTH HAy4YHOTO
MO3HAHUS:

- OBJIaJICHUE HaBBIKAMHU y4eOHO-
HCCIIEJ0BATEIIHLCKOM, MPOEKTHOU "
COLMAILHOM JIEATEIBHOCTH,
MerTanpeaMeTHbIe Pe3yJbTaThl  JOJDKHBI
orpaxars: OBIageHHe yHUBEPCATbLHBIMU
KOMMYHHUKATUBHBIMH JIEHCTBUSMU:

0) COBMeCTHAas JICITEIbHOCTb:

- IMOHUMATh u HCII0/IL30BaTh
MPENMYIIEeCTBa KOMaHIHOH
Y MHAWBHIYaJbHON paboTHI,

- BbIOMpaTh TEMaTHKy H  METOIbI
COBMECTHBIX JICWCTBUH C y4eTOM OOIIuX
WHTEPECOB M BO3MOXHOCTEH KaXIoro
YyjieHa KOJIJIEKTHBA;

- [IPUHUMATh nenu COBMECTHOM
JeATeNbHOCTH,  OPraHHU30BbIBATH u
KOOpPJAMHHMpOBaTb  JIEWCTBHA IO €€

JIOCTHDKEHHIO: COCTABIISITh TIJIaH JEUCTBHM,
pacrpenensiTb poid C Y4eTOM MHEHHUM
YYaCTHUKOB,  OOCYXJaTb  pe3yJbTaThl
COBMECTHOH paboTHI;

- OLEHMBATh KayeCTBO CBOEro BKJIaJa U

HAy4YHOTO ITO3HAHUSA, HCIOJIb3YEMBIMU B
(U3MKe: TPOBOJIUTH MPSIMbIE U KOCBEHHBIC
nU3MepeHus PU3NUCSCKUX BEIIUYMH, BHIOUpas

ONTUMANBHBI  CIOCOO0  HM3MEpeHust u
UCIIONB3ysl HM3BECTHBIE METOJBl OLEHKHU
[IOTPEUIHOCTEH  U3MEPEHUM, IPOBOAUTH

HCCICIOBAHUEC 3aBUCHMOCTEH (l)I/I3I/I‘IGCKI/IX

BEIIMYUH C HUCHOJB30BAHUEM  IPIMBIX
U3MEpPEHUH,  OOBACHITH  IONyYCHHBIC
pe3yibTaThl,  UCMONB3yd  (QHU3HUYECKHE
TEOPUM, 3AaKOHBI U IOHATHA, U JelaTh

BBIBOJIBI; COOJIIOJIATh MpaBuiia 0E€30acHOTO
TpyJa HpU MPOBEACHUM HMCCIACIOBAHUM B
pamMKax y4eOHOTOo SKCIIEPUMEHTa B Y4eOHO-
UCCIIEIOBATENbCKON  JEATENbHOCTH €
WCTIOJIb30BaHUEM IU(PPOBBIX
M3MEPHUTEITbHBIX YCTPOWCTB "
71a00paTOPHOTO 000pyI0BaHMs;
c(OpMHUPOBAHHOCTh  IPEJICTABICHUI 0
METO/1ax MOJTyYCHUS Hay4YHBIX
aCTPOHOMUYECKHX 3HAHUIA,

[MP6 7. CdopMupoBaHHOCT yMEHHS
pemiaTh  pacyeTHbIE 3aJa4yd  C  SBHO
3aJaHHOU (hmznueckont MOJIENbIO,
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KXKIOT0 Y4YacTHMKAa KOMAaHIbI B OOIIHiA
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;
- TIpeJiaraTh HOBBIC IPOSKTHI, OICHUBATH
HIcH c n{0k37000%071 HOBU3HEI,
OpUTHHANBHOCTH, MPaKTUYECKOM
3HAYUMOCTH;KOOPINHUPOBATH u
BBITIOJTHATH Pa0O0Ty B YCIIOBUSX PEAIIBHOTO,
BUPTYQIBHOTO U  KOMOMHHPOBaHHOTO
B3aMOCHCTBHSI;

- OCYIIECTBIISTH IMO3UTHUBHOE
CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX

CUTyallusiX, TMPOSBIATH TBOPYECTBO W
BOOOpaxkeHUe, OBITH MHUITMATHBHBIM.
OsBnagenne YHHBEPCAITbHBIMU

PETYJISTUBHBIMU JICHCTBUSIMH:

T) IpUHSTHE ce0s U IPYTHX JIIOIEH:

- TpUHUMATh MOTUBBI ¥ apTyMEHTHI
JIPYTUX JIIOJCH TPH aHaJIW3e Pe3yJbTaToB
JeSITEITBHOCTHY;

- IPU3HABATh CBOE TPABO U MPaBO JIPYTUX
TIOJIeH Ha OLINOKU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MHP C
MO3UIIMHU IPYTOro YeI0BEKa;

UCTIONB3ysl  (U3MYecCKHe  3aKOHBl U
MPUHLIMITBI, HA OCHOBE aHaIHW3a YCIOBHS
3aJauyd  BLIOUpATh (PU3MUECKYIO MOJICINb,
BBICTIATh  (PU3MYCCKHE  BEIMYUHBI U
(opMyInbl, HEOOXOJUMBIE IJIsl € PeLIeHuS,
MPOBOJANTH  pacueTsl W  OIEHWUBATh
peanbHOCTh MOJTyYEHHOTO 3HAYCHHUS
¢buzngeckoi BCJIMYUHBL; peuiathb
KaueCTBEHHBIE 3a/1a4H, BBICTpanBas
JIOTUYECKH HETPOTUBOPEUHUBYIO IIETIOYKY
paccykIeHuil C Omopol Ha HW3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (hr3HUecKue
SIBIICHUS;
[mP6 8. CdopMuUpOBaHHOCTh YMEHUS
MPUMEHATh  TOJIYYCHHBIC 3HAHHUSA  JUIS
00BsCHEHHS YCIIOBUI MPOTEKAHUS
(u3MYeCKUX SBICHUN B TpUPOAC U IS
MPUHATUS ~ MPAKTUYCCKUX  PCHICHUHA B
MOBCETHEBHOW JKM3HHM ISl OOecredeHus
OesomacHOCTH ~ TpU  OOpamieHnd ¢
OBITOBBIMU MIPHOOPAMHU W TEXHHUUYECKHUMHU
YCTpOMCTBaMH, COXpPAHEHUS 370POBbS U
coOmroaeHus HOpM AKOJIOTHYECKOTO
MOBEICHUS B  OKpYXKalolllel  cpeje;
MOHUMaHuEe HEOOXOAMMOCTH TNPUMEHEHHS
MOCTIKEHUH (DM3WKU W TEXHOJOTHH IS
PaIOHAIBHOTO PUPOIOTIONH30BAHHS,

I1P6 9. CopMHpOBaHHOCTH COOCTBEHHOMN
MO3UIMHA TI0 OTHOIIEHUIO K (QU3NIecKoit

uHpOpPMaLUK, MOJIy4aeMOH H3 pa3HbIX
HCTOYHHKOB, YMEHUM HCIIOJIB30BaTh
OUQPPOBBIE  TEXHOJNOTMH JJISI  TIOHCKAa,
CTPYKTYpUpPOBaHMs, HHTEPIPETALHA U
npefcTaBieHus] y4eOHOW ®  HaydHO-
MOMyNSpHOW  WHOpPMAILUK,  pa3BUTHE
YMEHHH KPUTHYECKOTO aHaim3a

noJyvyaeMoi HH(popMaIuH.
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2 CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA3OBATEJILHOMN IUCIIATLINHBI

2.1. Tpyn0eMKOCTb OCBOEHH S TUCUUIIMHBI

Buja yueOHoii padboThl

O0neM B yacax, BCero

1 cemectp BCEI'O, B T.u.: 42
OcHOBHOE coJiepKaHue, B T.Y.: 40
Jlexuun 28
[TpakTHyeckue 3aHATUs 6
JlaGopaTopHble 3aHITHS 6
Koncynbranuu -
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IEPKaHNE, B T.U.: 22
Jlexuun 12
[IpakTudeckue 3aHsATHsI 6
JlaGopaTopHble 3aHITHS 4
NuauBuaya bHbIii NPOEKT (a/HET) HET
IIpome:xxyTounas arrecranus (1uddepeHIMPOBaAHHBIN 324€T) 2
2 cemectp BCEI'O, B T.4.: 100
OcCHOBHOE cO/Iep:KaHue, B T.4.: 94
Jlexuum 56
[TpakTHueckue 3aHATUS 10
JlaGopaTopHbIe 3aHITHS 26
Koncynpranumn 2
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHME, B T.U.: 36
Jlexmun 19
[TpakTHueckue 3aHATUS 16
JlaGopaTopHbie 3aHITHS 1
NupuBuayaabHblil NPoeKT (1a/HeT) HET
IIpome:xxyTouHasi arTecTanus (IK3aMeH) 6
BCEI'O no fucumMiJidige, B T.4.: 142
OcHoBHOE conep:kaHue, B T.4.: 134
Jlexun 84
[TpakTHYeckue 3aHsTHS 16
JlaGopaTopHblie 3aHITHS 32
Koncynpranmmn 2
IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJAECPKAHUE, B T.4.: 32
Jlexmun 16
[TpakTHYecKue 3aHsTHS 10
JlaGopaTopHblie 3aHITHS 6
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2.2. TemaTuueckuii MaaH ¥ COJAEPKAHUE TUCIUILIAHBI

HaumeHnoBanue
pa3/iesioB U TeM

Coaepsxanue y4eOHOro MaTepuaJia u (popMbI OPraHU3al UM AeATEJILHOCTH 00yYAI0IMXCS

O0Lem
4acoB

®opmupyemble
KOMIIeTEHIIM U

1 cemecTp

Bcero

42

Pa3znen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUSA

Tema 1.1
Beenenue

IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COIEPKAHME YUeOHOr0 MaTepuaia

Dusuka - Hayka o npupoze. Haydnsle MeToAbI TO3HAHUS OKPYKAKOIIEro Mupa. Pomb s3kcniepumenTa u Teopuy
B IpolLecce IO3HaHMUS IPUPOABI. ODKCHEpPUMEHT B Qusuke. MonenupoBaHue (QU3NYECKUX SBICHUM H
nponeccoB. Hayunsle runoressl. Pu3nueckue 3aKOHBI U TEOpUH. ['paHMIBI IPUMEHUMOCTH (PU3NYECKUX
3akoHOB. [IpuHnmn cooTBeTcTBUs. POk 1 MecTo Qu3uku B (OPMUPOBAHUH COBPEMEHHON HAYYHOW KapTHHBI
MHpa, B IPAKTUYECKOU NEATENbHOCTH JTHOACH

B ToM uncie:

Ulektmst Ne 1. Porre 1 MecTo (pM3HKH B MPaKTHYECKOH NEATEIBHOCTH JIOACH

OK 03
OK 05

Pasznen 2. MexaHuka

18

Tema 2.1
Kunematuka

Conep:xanue y4eOHOro MaTepuaJia

Mexanunueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOro ABMKeHHs. Cucrema orcuera. TpaekTopusi.
[lepememenne, CKOPOCTh (CpedHsisl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) M YCKOPEHNE MaTepHaIbHONH TOYKH, HX]
MMPOEKITUH HA OCU CHUCTEMBI KoopauHaT. CloKeHHe MepeMENICHI 1 CIOXKEHHEe CKopocTeld. PaBHOMepHOE 1
[PABHOYCKOPEHHOE MPSAMOJIMHEHHOE JBMXKEHUE. ['padKku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPCHHS,
MyTH ¥ TIepEeMEIIeHHs] MaTepualbHON TOYKH OT BpeMmeHu. CBOOOIHOE TajeHue. YCKOpeHHE CBOOOIHOTO)
manenus. KpuBonuHeliHOe NBWKEHWE. JBIDKeHHE MaTepHATIbHONW TOYKU IO OKPYXHOCTH C TIOCTOSHHOM 10|
MOJIyJF0 CKOPOCTBIO. VYTJOBasi CKOpOCTh, JIMHEHHas cKopocTb. Ilepuom © yactoTa OOpalleHUs.
[enTpocTpeMUTENBHOE YCKOpEeHHE. TeXHHYECKHE YCTPOHCTBA M MPAKTHYECKOE NPUMEHEHUE: CIIHJIOMETP,
[IBIYKEHUE CHAPSIIOB, IEMTHbIE U PEMEHHBIE NIEPEAAYN

B Tom umncIe:

Uleknms Ne 2. YpaBHeHus M rpadKu MEXaHUYECKOTO JBM)KCHHUS

Ulekmus Ne 3. Buabl MexaHHUeCKUX ABIDKEHUN

HpaKaneCKoe 3ansaTue Ne 1. Pemmenune 3amaq Ha PACUYCT NMApaMCTPOB MCXAHUYCCKOI'0 ABMKCHU A

OK 01
OK 02
OK 04
OK 05
OK 07

Tewma 2.2
Junamuka

Conep:kanue yueOHOro MaTepuaJa

ITpunuun orHocutenbHOcTH ['anunes. Ilepssiii 3akoH HeroroHa. MHepuuanbHble cucTemsl orcueTa. Maccal
rena. Cuna. [lpunnun cynepno3unuu cui. Btopoit 3akoH HploToHa nans maTepuanbHON TOYKU B
nHepuuanbHol cucteme orcdyera (MCO). Tperuit 3akoH HproTOHA UIsi MaTepUANBHBIX TOYEK. 3aKOH
BcemupHOTO TsiroTeHus. Cuna Tsokectu. IlepBast kocMudeckasi ckopocth. Cmita yrpyrocta. 3akoH ['yka. Bec
rena. Tpenue. Bumer Tpenns (mokosi, ckoibkeHus, kaueHus). Cuna tperus. Cyxoe Tperme. Cuia TpeHHs
CKOJIbXKeHUS M cuia TpeHus nokos. Koaddumment tpenus. Cuna conpoTHBICHUS NPU ABHKCHUU Tela B

PKUIKOCTH WJIN rasc. HOCTynaTeHBHOC 1 BpallaTCJIbHOC IBUXCHHUC abCOIFOTHO TBEPAOIo TEJIA. MoMeHT cuJIbl

DININN

OK 01
OK 02
OK 04
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OTHOCUTEIBHO ocu BpamieHusa. [lnewo cunbl. YcioBus paBHoBecusi TBepaoro Tena B MCO. Texuuyeckue
[YCTpO¥CTBa M MPAaKTUIECKOE MPUMEHEHHE: TOAIIIITHAKH, JBIKEHNE HCKYCCTBEHHBIX CITyTHUKOB

B ToM uncie:

Ulekus Ne 4. 3aKoHBI MEXAHUKH.

ekt No 5. Cuutel B ipupojie

IpakTHyeckoe 3ausaTue Ne 2. PenieHue 3a1a4 Ha pacdeT CuJl, NEHCTBYIONIUX Ha Tena

OK 05
OK 07

Tewma 2.3
3aKOHBI COXpaHEHUS B
MEXaHHKE

Coneprxanue yuedOHOro MaTepuajia

Mexanunueckast padota u MomHocTs. Kunernueckas aneprus. I[loreHunanbHas 3Heprust. 3aKOH COXPaHEHUS
MeXaHUUeCKol »Hepruu. PaboTa CHIIBI TsHKECTH W CUIbl ynpyroctd. [lpumeHeHHe 3aKOHOB COXpaHEHUS.
M cmonp30BaHNue 3aKOHOB MEXaHUKU JJIsL 00BACHEHNS JABUKCHUS HeOECHBIX Tel U AJ1d pa3sBUTHA KOCMHUYCCKUX
MCCIIeI0BAaHNH, TPAHUIBI IPUMEHUMOCTH KJIACCHYECKOM MEXaHMKU. VIMIyJbC MaTepHaibHOM TOYKH (Tena),
CHCTEMBbI MaTEPUAIBHBIX TOUYEK. VIMITyJIbC CHUJIBI M M3MEHEHUE UMITYJIbCa Tea. 3aKOH COXPaHEHUS UMITYJIbCa B
NCO. PeaktuBHOe nBuxenue. Pabora cuibl. MomHocTh cuitbl. KuHeTnieckast SHEprus MaTepHaIbHOW TOUYKH.
Teopema 00 m3MeHeHNN KHHETHYeCKOH SHeprun. [loTennmansHas sHeprus. [loTeHnnanpHast JHEPTHUS YIIPYTO
nedopMupoBaHHOH TpYyKUHBL lloTeHIanpHas sHeprus Tena BOIM3u moBepxHocTH 3emud. lloTeHImansHbIe
1 HCIIOTCHIIMAJIbHBIC CHIIBI. CBs13b pa6OTBI HCIIOTCHIMAJIbHBIX CHJI C U3MCHCHUCM MeXaHUYEeCKOU OHEPTHUU
CHUCTEMBI TeJ. 3aKOH COXPaHEHHUs] MEXaHNYECKOH dHepruu. YIpyrue U Heynpyrue cTOIKHOBEHUS

BINININ

B ToM uncie:

Ulexus Ne 6. Mexanudeckasi pabota. DHeprusi. 3aKOH COXpaHEHHs SHEPTUH

JladopaTopHas pa6ora Ne 1. McciegoBanue CBsi3u paOOThl CHJIBI C M3MEHEHHUEM MEXaHMYCSCKOW dHEPIUu
Tejla Ha IPUMEPE PACTHKEHHS PE3UHOBOTI'O JKI'yTa

IMpodeccnoHaNIbHO-OPUEHTHUPOBAHHOE CO/lePKAHME YUeOHOr0 MaTepraia

KOMHBIOTepHoe MOACIUPOBAHNEC PCAKTUBHOI'O ABMKCHUS U UMITYJIbCA TCJId, IPAKTHYCCKUC JEMOHCTPAILUU C
MCITOJIb30BAaHUEM MOJIENCH (I)I/I3I/ILICCKI/IX IMpoLeCCOB - B3aMMOJCHCTBHE TCJI, pa3pbiB TCJIa Ha OCKOJIKH,

YOPYTrUe ¥ Heynpyrue yaapbl

Viekyua Ne 7 Hmnynvc mena. 3akon cOXpanenus uMnyabca

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.1

Paznen 3. MoJsieky/isipHasi pu3NKa M TEPMOAMHAMHKA

20

Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KHHETHYECKOUTEOPHH

Conep:xanue yueOHOro MaTepuaJia

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOH TEOPHUH W WX OMNBITHOE oOOCHOBaHue. BpoyHOBCKOE
nBkenne. Auddysus. Xapakrep IBMKEHUS U B3aUMOACHCTBHA YacTUI] BelecTBa. Moaenn cTpoeHHs ra3os,
PKHJIKOCTEH M TBEPIBIX Tel U OOBSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE 3THX Mojesiell. Macca u pa3Mepsl
mostekyn. KommuectBo BemectBa. IloctosimHass ABoragpo. TemnoBoe paBHOBecue. TemmepaTypa u e
mmepenne. [llkama temmepartyp Llenbcus. Moaens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-|
KMHETHYECKOH TEOpHH HJICaJbHOro Taza. AOCONIOTHas TeMIleparypa Kak Mepa CpeiHell KHHeTHYeCKOH
SHEPTUM TEIUIOBOTO ABMKEHUS uacTull rasza. lllkama temmnepatyp KeneBuHa. ['a3oBble 3akoHBI. YpaBHEHUE
MenneneeBa-Knaneiipona. 3akon JlanpTona. M3ompomeccs B HieaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM|

BCIICCTBA. Fpa(bnqecxoe OPCACTABJIICHUC HM30MNPOLCCCOB: HU30TECpMa, H30XO0pa, H306apa. Texnuueckue

OK 01
OK 02
OK 03
OK 04
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YCTPOHCTBA M MPAKTHYECKOE MPUMEHEHUE: TEPMOMETD, OapoMeTp OK 05
B ToM uuncie: OK 07
Ulexust Ne 8. OCHOBHBIE TOJIOKEHUS MOJICKYJIIPHO-KHHETHIECKOM TEOPHH 2 MK 1.1
Ulextms Ne 9. Onpenenenue temmneparypsl. [lkana KensBruna 2
JIabopaTopHas padora Ne 2. 3ydeHne 0oIHOr0 U3 U30MPOLIECCOB 2
IpodeccnoHaNIbLHO-OPUEHTUPOBAHHOE COlePKAHME YUeOHOro MaTepuaia
PaboTa ¢ JaHHBIMH, COCTaBJICHHE alrOPUTMOB. MojenupoBaHue QU3MUECKUX MpoleccoB. Pa3paboTka Tectal
o Teme «I'a30Bble 3aKOHBI»
Ulexyua Ne 10. Ypasuenue cocmoanus uoeanvroco 2asa. I azogvle 3aKoHbl 2
Tema 3.2 Conep:kaHue y4eOHOro MmaTepuasa 6
OcHOBBI BuyTpennsisi sHeprusi. Pabota u Temonepenava. KonmndecTBo TEIUIOTHL. YpaBHEHHE TEIIOBOTO OajaHca.
TEPMOJIUHAMUKU [lepBoe Hayamo TepMOAMHAMHKH. AJWa0aTHBIA mpolecc. BTopoe Havano TepMOAWHAMUKH. TemioBbIe
nuratenu. KIIJ[ temnmoBoro npuratens. OxpaHa mpupoasl. TepMoauHaMH4yecKas cucTteMa. BHyTpeHH:s
SHEPrus TEPMOIAMHAMUYECCKOW CHCTEMBI M CIIOCOOBI €¢ u3MeHeHHs. KolM4yecTBO TeIioThl U paboTa. OK 01
BHyTpeHHss 3Heprus OJHOATOMHOTO MJI€AIbHOrO rasa. Buuel Teruionepeaayu: TEMJIONPOBOJHOCTb, OK 02
KOHBEKLUS, W3JIy4eHHE. YJIelbHasl TEIUIOEMKOCTh BelllecTBa. KoaM4yecTBO TEIIOTHI MPHU TEIUIONEpeaaye. OK 03
[lorstne 00 aamabaTHOM mporecce. llepBrii 3akoH TepmoamHamMuku. llprMeHeHHWe mepBOro 3aKoHA OK 04
TEepMOJMHAMUKKA K wm3omporeccaM. [paduueckas wuHTepnperanmus paboTel Taza. Btopoit 3akoH OK 05
TepMoguHaMuki. HeoOpatumocTe mporieccoB B mpupone. TemaoBble MamuHbL. [IpuHIUNBI AeWCTBUS OK 07
TerIoBbIX MammH. [IpeoOpa3oBanus SHEpruM B TerwioBbIX MamuHax. KoaddumueHnTt monesHoro neiictus K 1.1
rerutoBoi MamuHbl. Lukn Kapao u ero koadduimeHT none3sHoro JAeWCTBHs. DKOJOTHYECKHE MPOOIEMEI
TEIUIOPHEPreTUKH. TexXHHUeckne YCTpONCTBa W TMpaKTUUYEeCKOe INPUMEHEHHE: JBHUraTellb BHYTPEHHErO
cropanusi, ObITOBOH XOJOAUIBLHHUK, KOHIUIIMOHED
B ToM uncie:
Ulektmst Ne 11. OcHoBBI TepMoanHAMUKH. [1epBbIi 3aKOH TEPMOTUHAMHUKHI 2
Jlexmust No 12. Bropoe Hadano TepMOIUHAMHUKHI 2
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COiEPKAHME YIeOHOI0 MaTepHAIa
Pabota ¢ maHHBIMH IpPH PEHICHUH 3a]ad, MOJACIMPOBAHME U aITOPUTMBI PELICHUS 3a]la4 — KJIIOYEBbIC
KOMITOHEHTBI TIpOIlecCa aHajn3a W pelIeHHs pas3IMyYHBIX TMPUKIAIHBIX 3amad. CocraBieHHWe TecTa Ha
TepPMOJMHAMHUYECKHE TTOHSTHS
Ipakmuueckoe 3anamue N 3. Pewenue 3adau no meme « OCHO8bl MOAEKVAAPHO-KUHEMUYEKOU Meopuu v 2
MepMOOUHAMUKUY
Tema 3.3 Conep:xanue yueOHOro MaTepuasa 4
Arperathble cocTosHus [TapoobpasoBanre u KoHaeHcanus. Mcmapenne u KumeHne. AOCOMIOTHAS W OTHOCHUTENIbHAS BIIAXKHOCTH)
BEIIECTBA Bo3xyxa. HacelmeHHslil nap. YaenbpHas TEIIoTa mapooOpa3oBaHus. 3aBHCUMOCTDh TEMIIEPATYPhl KUIIEHUS OT OK 01
u ¢a3oBbIe nasnenus. Teepaoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPONHs CBOMCTB KpHcTaioB. JKuakue OK 02
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MepeXoabl kpuctawbl. CoBpeMeHHBIE MaTepuanbl. [lnaBieHune W KpucTam3auus. YIelbHas TemoTa IUIABICHUS. OK 03
Cybnmumanms. YpaBHEeHHE TeIIOBOTO OajaHca OK 04
B ToM umncie: OK 05
Ulexmus Ne 13. CBoiicTBa )XxuaKocTei 2 OK 07
Ulextmst No 14. CBoiicTBa TBEPIBIX TET 2
JlaGopaTopHas padora 3. OnpeneneHne BIaKHOCTH BO3/IyXa 2
IIpomesxkyTouHasi arrectaums B popMe nuddepeHIUPOBAHHOIO 3a4€Ta 2
2 cemecTp Bcero 100
Paznen 4. Ji1eKTPOAMHAMHUKA 38
Tema 4.1 Cojaep:kaHue y4eOHOr0 MaTepHuajia 6
OneKTpocTaTHKa OnexTpu3zanys Tei. DNeKTpuuecKkuil 3apsas. JBa Buna anekTpudeckux 3apsaoB. [IpoBoIHUKH, TUAEKTPUKH U
[OJIyTIPOBOJHUKHU. 3aKOH COXpaHEHMs dJeKTpUUecKoro 3apsiaa. B3aumopeiictue 3apsinoB. 3akoH Kymona.
ToueuHbIi AneKTpUUECKUM 3apsia. DnekTpuueckoe noie. HanpsskeHHOCTh anekTpudeckoro nojst. [Ipunuumn
CYNEPIO3ULIUN 3JCKTPUUECKUX ToJel. JIMHMM HamnpspKeHHOCTH 3JeKTpuyeckoro mnoms. Paborta cun
hiiekTpoctaTHueckoro moiss. [lotennman. PasHocts moreHnmanoB. [IpoBogHMKM W TUDJICKTPUKH B OK 01
QIIEKTpOCTaTHUECKOM — mone.  JluanekTpudeckas HPOHMIAEMOCTb.  OJEKTpoeMKOocTb.  KoHneHcaTtop. OK 02
JJIEKTPOEMKOCTh IJIOCKOT0 KOHJASHCATOPa. DHEprusl 3apsDKEHHOr0 KOHAEHcaTopa OK 03
B Tom uncie: OK 04
Ulekrms Ne 15. Dnexrpuueckuii 3apsii. 3akoH KysioHa 2 OK 05
IpodeccnoHaIbHO-OPUEHTHUPOBAHHOE CO/lePKAHUE YUeOHOr0 MaTepraia OK 07
IAHaJIN3 (PU3UUECKUX TPOLIECCOB, PACUET MapaMeTPOB NIEKTPUUECKOTO IMOJIST U MOAEIMPOBAHUE MPOLIECCOB C K 1.1
MCTIONb30BaHHeM (pU3HYECKHUX 3aKOHOB. [IpoekTHpoBaHHE W aHANN3 DIEKTPOHHBIX yCTPOcTB. ONTUMU3AIHS
PHEPronoTPEOICHUS CUCTEM
Viekyus Ne 16. Inexmpuueckoe none, e20 xapaxmepucmuxu 2
Viexyus Ne 17. Konoencamopul. llpumenenue Kkondencamopos 2
Tema 4.2 Coaepxanne yueOHOr0 MaTepHaJIa 8
TTocTostHHBIN ONEeKTPUYECKH TOK. YCIOBHS CYIIECTBOBAHHS JJIEKTpUYecKoro Toka. Mcrounmkm Toka. Cuia ToOKa.
SNIEKTpUYECKUi TOK.  [[TocTostHHbIi ToK. Hanpsokenue. 3akon Oma J1sl yyacTka [enu. JJIEeKTPUUECKOe CONPOTUBICHUE. Y IeTbHOE OK 01
Toku B pasnuYHBIX  |cONMpOTHBIIEHHE BemiecTBa. llocienoBaTenbHOE, TMapalie]bHOE, CMEIIAHHOE COCIMHEHHE IPOBOIHHKOB. OK 02
cpenax PaboTa snexTpudeckoro Toka. 3akoH Jxoymsa-JIleHiia. MoOITHOCTh AIEKTPHIECKOT0 TOKA. DIEKTPOABIKYIIA OK 03
CHJIa U BHYTPEHHEE CONPOTHBIICHHE WCTOYHUKA TOKa. 3akoH OMa IJis TIOJTHOHM (3aMKHYTOM) 3NEKTPHUIECKOH] OK 04
nenu. KopoTkoe 3aMbikanue. DIeKTPOHHAs POBOIUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS OK 05
METaJUIOB OT TeMreparypbl. CBEpXIPOBOIUMOCTb. DJIEKTPUUECKHI TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX OK 07
my4ykoB. [lomynpoogauku. CoOCTBEHHAss U NMPHUMECHass MPOBOJMMOCTh TOIYNpPOBOAHMKOB. CBoiicTBa p-n- K 1.1

rnepexoaa. HOJ'IprOBOZ[HI/IKOBLIe HpI/I60pBI. BHCKTpI/I‘-IeCKI/Iﬁ TOK B pacCTBOpax M paciijiaBax 3JICKTPOJIUTOB.

DJIEKTPOJIUTUYECKA AUCCONMAIUS. OJNEKTPOIN3. NEeKTpuueckuii Tok B ra3ax. (CaMoOCTOSITCNBHBIA H
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HeCaMOCTOSITeNIbHBIN pa3psaa. Monuus. [lnasma

B ToM umcie:

Jlextust Ne 18. DnekTprudeckuit TOK. 3aKOHBI IIOCTOSTHHOT'O TOKA 2
Jlexmus No 19. DnextponBrokyias cuia. 3akodn Oma Juisl TOJTHON Lenu 2
Ulexnms Ne 20. DnekTpudeckuil TOK B pa3inHyHBIX cpeiax 2
JlabopaTopHas padora Ne 4. V3mepeHue 3IEKTPOABMKYIICH CHIIBI UCTOYHHMKA TOKA U €r0 BHYTPEHHEro| 2
COTIPOTHBIICHUS
JlaGopaTopHasi pa6ora Ne 4. V3MepeHue dIEKTPOJBIKYIIEH CHIIBI HCTOYHHKA TOKA W €r0 BHYTPEHHETO| 2
CONPOTUBJICHUS
IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COIEPKAHME YUeOHOr0 MaTepuaia
Pacyer mapamMeTpoB MOCTOSHHOTO TOKA MPH MPOSKTHPOBAHUH dIIEKTPOHHBIX YCTPOICTB, YCHIIUTENEH CUTHAA.
YmpaBneHHe W aBTOMATH3allksl TPOIECCOB B TMPOM3BOJCTBEHHBIX cHcTeMaxX. PacrpeneneHne SHEpruuM U
onTuMu3alus paboThl cereil. PaboTa ¢ JaHHBIMU W aIrOPUTMaMM TPU BBITIOJHCHHH JIA0OOPATOPHBIX PadoT.
O6paboTKa U aHAIN3 TaHHBIX
Mpaxkmuueckoe 3anamue No 4. Pewienue 3a0ay Ha 3aKOHbl Yenu NOCMOAHHO20 MOKA 2
Vlabopamopnas paboma Ne 5. Vzyuenue cmeuianno2o coeOuHeHUs pe3ucmopos 2
Vlabopamopuas padoma Ne 5. H3zyuenue cmeuianno2o coeOuHeHUs Pe3ucmopos 2
Tewma 4.3 Coaepxanne yueOHOr0 MaTepuaJia 8
MarnutHoe none.  [[locTosiHHBIE MarHuUThl. B3anMojeHCcTBHE TMOCTOSHHBIX MarHUTOB. MarHuTHoe moyie. BekTop MarHHUTHOW
ONEeKTpOMarHuTHasg  [MHAYKIMA. [IPHHIKMIT CYMEpHO3UIMA MAarHUTHBIX Mojed. JIMHUKW MarHUTHOW wHayKiud. KaptuHa IuHUH
WUHTYKITAS MarHUTHOW WHIYKIIMH TIOJISl TOCTOSTHHBIX MarHUTOB. MarHuTHOE 1MOJie TPOBOJHUKA ¢ TOKOM. KapTruHa muHuit
MHAYKIIMA MAarHUTHOTO TIOJISA JUIMHHOTO MPSIMOTO IPOBOJHHMKA W 3aMKHYTOTO KOIBIIEBOTO MPOBOJHUKA,
KaTymku ¢ TokoM. OneiT Opcrena. BzaumonelictBue nmpoBOogHUKOB ¢ TokoM. Cuia Ammepa, ee MOIyJb U
HanpaBienue. Cuna JlopeHia, ee MOaynb U HampaBieHue. J[BIDKeHHE 3apsDKEHHON YacTHIIBI B OJTHOPOTHOM|
MarHuTHOM Tionie. PabGorta cuiel JlopeHma. SIBieHHEe SIEKTPOMArHUTHOM WHAYKIUH. lloTok BekTopa OK 01
MarHMTHOW WHAYKIMU. DJNEKTPOJBIKYIIAs CHUJa WHIAYKIUW. 3aKOH 3JIEKTpOMarHuTHoW mHaykuuu dapanest. OK 02
BuxpeBoe »sieKTpuueckoe TMoje. OIEKTPOABIDKYIIAs CUja WHAYKIUU B IPOBOJHUKE, JBIDKYIIEMCH] OK 03
MOCTynaTreabHO B OJHOPOAHOM MarHUTHOM moJie. IlpaBuno Jlenma. WHAyKTUBHOCTh. SIBieHue OK 04
CAaMOMHAYKIMH. DJIEKTPOJABUKYILAS CHJIA CAMOUHIYKIUU. DHEPrUsl MATHUTHOTO MOJA KATYIIKH C TOKOM. OK 05
(DJIEKTPOMArHUTHOE MOJIe OK 07
B Tom umncJe: K 1.1
Uleknmst Ne 21. MarautHoe 1moJie, ero XapakTepucTuky. B3anMoielicTBie TOKOB 2
Ulexnms Ne 22. SIBineHne 31eKTpOMarHUTHOW MHAYKLIUU 2
JlaGopaTopHasi paGoTa Ne 6. MccnenoBanue NedcTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM 2
JlaGopaTopHasi paGoTa Ne 6. MccnegoBanue NedcTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM 2
JlaGopaTopHasi padota Ne 7. M3yueHue sSBICHUS DJICKTPOMArHUTHON WHIYKITHH 2
JlaGopaTopHasi padora Ne 7. M3yueHue SBICHUS dJIEKTPOMArHUTHON WHIYKITHH 2
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IpodeccnoHATLHO-OPUEHTHPOBAHHOE CO/IeP:KaAHNe YUeGHOr0 MaTepuajia

Vcnonp30BaHWEe MArHUTHOTO TIOJS: 3allMTa JNAHHBIX U HHQOpMAannoHHAas 6€30MacHOCTh, XpaHCHHE JaH-
HBIX; WHTETpalsi NaHHBIX B CHCTEMBI YIIpaBIEHUS;, OecIpoBOAHbIe TexHoJornu. OOpaboTka W aHaIu3
ITAaHHBIX, PE3yJITATOB PEIICHUS 3aa4. MoeInpoBaHNE MOBEACHUS CUCTEM C CAMOMHIYKIIHCH

Vlexyus Ne 23. Camoundyxyus. Dnepeus MazHUmHOo20 RO 2
IIpakxmuueckoe 3anuamue N 5 Peuienue 3a0au Ha pacuem napamempos MazHumHo20 noJis 2
Paznen 5. Kosieoanusi ¥ BOJTHBI 32
Tema 5.1 Coaepxanne yueOHOr0 MaTepHaJia 6
Mexannueckne 1 [KonebatenbHas cuctema. CBOOOAHBIE MexaHmdyeckwe KoneOaHus. [apmonuueckue kosebanus. llepuon,
IEKTPOMATHUTHBIE  [4acTOTa, aMIUTUTyAda W (asza kojebanuil. [IpyXxuHHBIM MasTHHK. MaTeMaTH4YeCKWid MasTHHK. YpaBHEHHUE
KoJeOaHus rapMOHMUYECKUX KoyreOanuid. [lpeBpamienre 3>Hepruu NMpH TapMOHHYECKHX KoneOaHmsx. KomeOarembHbIH
KoHTYp. CBOOOJHBIC 3JEKTPOMArHUTHBIE KoJicOaHHWS B HACATBHOM KoJeOaTeNbHOM KOHTYpe. AHaIorus
MEXTy MEXaHWYeCKUMH W DIEKTPOMAarHUTHbIMH KoneOaHusmu. Popmyna TomcoHa. 3akoH coOXpaHEHHS
SHEPTHUH B HJICATEHOM KoJieOaTelbHOM KOHTYpe. [IpencraBnenne o 3aryxawmux KoneOaHusX. BIHYXIeHHbIE
MexaHHueckre KoyiebaHus. PezonaHc. BeIHyKAeHHBIE SJIeKTpOMarHUTHbIC KojeOaHus. [lepeMeHHBIH TOK.
CuHyCOMIaNbHBI TIEPEMEHHBIH TOK. MOIIHOCT, TEPEMEHHOTO TOKa. AMIUIUTYAHOE U JCHCTBYIOIIEE
3HaueHWe CHIIBI TOKa © HampsbkeHua. [panchopmartop. IIpomsBoacTtBo, mepemada u  mOTpeOiieHUE) OK 01
PIEKTPUYECKOW SHEPIHH. DKOJOTMYECKHE PUCKU IpPU MPOU3BOACTBE JJIEKTpUYECKOM sHepruu. KynbTypa OK 02
MCIIOJIb30BaHUsI 3JEKTPOIHEPTUHU B IOBCEHEBHOM JKHU3HU OK 04
B Tom uncie: OK 05
Ulexus Ne 24. Mexannyeckue kojeOaHus. YpaBHEHHE rapMOHHYECKUX KoJieOaHUH 2 IE[)II<< ?71
Ulektmst Ne 25. CBoOoIHBIE U 3NIEKTpOMAarHuTHbIC KoseOanwus. [lepeMeHHbIN TOK 2 ’
JIadopaTopnas padora Ne 8. VccienoBanue nepeMEHHOr0 TOKA B IIETIH M3 MTOCIEAOBATEILHO COCIUHEHHBIX| 2
KOHJIEHCAaTOpa, KaTYIIKH U Pe3UCTOpa
JIaGopaTopHasi paGora Ne 8. VccienoBanue nepeMEeHHOro TOKa B LIENU U3 MOCIEI0BATENBHO COEIMHEHHBIX 2
KOHJICHCATOpA, KAaTYIIKH U PE3UCTOpa
IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COleP:KaHMe YUeOHOro MaTepuaia
BnusiHASL DIIEKTPOMArHUTHBIX TOJIEH Ha OKPYXKAIOIIYI0 Cpelly, )KUBbIE OPTaHM3MbI M 3KOCHCTeMBbI. Pabora ¢
AaHHBIMU M JITOPUTMAaMH IpH pemeHny 3a1a4. O6padoTka 1 aHAJIU3 pe3yIbTaToB
Ipakmuueckoe 3anamue Ne 6. Pewenue 3a0ay na pacuem napamempos nepemeHno20 moxa 2
Tema 5.2 Coaeprxanue yueOHOr0 MaTepuaJia 8 OK 01
Mexannueckne 1 [MexaHH4YeCKHE BOJIHBI, YCIOBUsS pacrpoctpaneHus. [lepuoa. CKOpOCTh paclpoCTpaHEHUs] W JUIMHA BOJHEL. OK 02
snexktpomarautHele  [lonepeunsie W MpomosibHbBIE BOJIHBL VHTepdepeHuns n qudpakuus MexaHM4ecKux BOJH. 3BYK. CKOpOCTH OK 04
BOJIHBI 3ByKa. I'pomkocTs 3Byka. Bricota ToHa. TemOp 3Byka. DJeKTpOMarHUTHBIE BOJIHBL. Y CIIOBHS M3JIyYCHHS OK 05
PIICKTPOMArHUTHBIX BOJH. B3anMHasi opueHTarus BektopoB E, B, v B anekrpomarautHoi BotHEe. CBOMCTBA OK 07
PIIEKTPOMATrHUTHBIX BOJH: OTpaXKEHUE, MPeJIOMIICHHUE, MOspu3aiusl, nudpakuus, narepdeperims. CKOpocTb MK 1.1

PJICKTPOMAIrHUTHBIX BOJIH. IIkana OJICKTPOMATrHUTHBIX BOJIH. HpI/IMCHCHI/IC SJICKTPOMArHUTHBIX BOJIH B
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TexHUKe ¥ ObITy. [IpUHIMITEI paguocBs3u U TeneBuaeHUs. Paguonokanus. DIeKTpOMarHuTHOS 3arps3HEHUC
OKpY’KaroLEel cpelibl

B ToM uncie:

Ulekmust Ne 26. MexaHuuecKue BOJIHEI 2
Ulexnus Ne 27. DnekrpoMarauTHble BOJIHBL. [IpHHIMIIBEL paguoCBsI3H 2
IpodeccrnoHaILHO-OPHEHTHPOBAHHOE CO/leP:KAHNE YUEOHOI0 MaTepuaa
(OCHOBHBIE aCIIEKTHI YIEKTPOMATHUTHOTO 3arPsS3HEHHUS; METOJBI U CIIOCOOBI 3aIIUTHI OT AJIEKTPOMAarHUTHOTO
3arpsi3HEHMST; OLICHKAa BIIMSIHUS Ha OKPYXAIOIIYI0 Cpely U uenoBeka. PaboTa ¢ JaHHBIMH M alTOPUTMAaMHU.
CriocoOBblI 3alIMTHI OT 3JEKTPOMArHUTHOTO 3arpsi3HEHHS
Viekyus Ne 28. Dnexmpomasnumnoe 3aepssnenue 2
[ Ipakmuueckoe 3anamue Ne 7. Pewenue 3a0au no meme « QneKmpomMasHummusie 80IHbLY) 2
Tema 5.3 Coodepitcanue yuebHo2o mamepuana
OnTHka ['eomeTrpuyeckass ontuka. [IpsmonuHelHoe pacmpocTpaHeHHe cBeTa B OJHOpoAHOW cpere. Jlyd cBera. 8
Toueunblii uctouHuk cBeta. OTpakeHHE CBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n3o00pakeHHH B
miockoM 3epkaie. llpemomieHne cBera. 3akOHBI TPENOMIIEHHS CBeTa. AOCONIOTHBIA TIOKa3aTel)
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBIN yron IMOJHOTO BHYTPEHHETO OTPaXKeHMS.
Jlucniepcus ceeta. CinoxHbIN coctaB Oenoro cBeta. l[per. Cobuparonue U pacceHBarOIIUe JUH3BL TOHKas
muH3a. @OKyCHOE PacCTOSIHE M ONITUYECKasi Chila TOHKOM uH3bL. [locTpoeHne n3o0paskeHuit B COOMPAIOIIIX
M paccenBalmuX JmH3aX. DopMyla TOHKOW JWH3BL YBenwueHWe, gaBaemoe JuH30U. [lpenens
MPUMEHUMOCTH TEeOMETpUYecKOi onTuku. BomHoBas ontuka. WHTepdepeHuuss crera. KorepeHTHbIE OK 01
MCTOYHUKHU. Y CIIOBHSI HaOIFOJIEHUS MAaKCUMyMOB M MUHUMYMOB B WHTEep(EPEHIIMOHHON KapTUHE OT ABYX] OK 02
CUH(a3HBIX KOTEPEHTHBIX UCTOYHHUKOB. Jlndpakmuus cBera. JndpakimonHas pemerka. Y cIoBHe HAOIIOIEHUS OK 04
[IABHBIX MaKCUMyMOB TIpUM TIaJ€HHM MOHOXPOMATHYECKOTO CBeTa Ha JU(PPAKIHOHHYIO PpEIICTKY. OK 05
ITonspusanus ceeta OK 07
B Tom uncie:
Jlexiust Ne 29. 3akoHbl TeOMETPUUECKON ONTHKU 2
JIexrmust N 30. JIunasel. [TocTtpoenne n300pakeHuH B IMH3aX 2
Jlexmst Ne 31. BoiHOBBIE CBOMCTBA CBETA 2
IpakTyeckoe 3ansitie Ne 8. Pemenue 3a1a4 Ha 3aKOHBI TEOMETPUYECKON ONTHKU 2
JIabopaTopHas padora Ne 9. OnpeneneHue noxasaresns MPEJOMIICHUS CTEKIa 2
JlabopaTopHas padora 10. VccnenoBanne cBOWCTB n300paskeHUH B IMH3aX 2
JlabopaTopHasi padora 10. ccienoBanne CBONCTB N300paXEHUH B JIMH3aX 2
Pa3nen 6. OcHOBBI CHEIUATIBLHOI TEOPHH OTHOCHTEJILHOCTH 2
Tema 6.1 Copepxanne yueOHOro MaTepuaa 2
OcHOBEI cienanbHON |[['paHUIBI MPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTynaThl crenuaabHOW TEOPUHM OTHOCHTEIBLHOCTH:
TEOpUHU MHBApUAHTHOCTh MOJYJISA CKOPOCTH CBeTa B BaKyyMe, TPHUHIMI OTHOCHUTENBHOCTH OWHINTEHHA.
OTHOCUTENBHOCTH  |[OTHOCHTEITHLHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHHEC BPEMEHH M COKpAIIEHWE UIMHBI. DHEPTUS M HUMITYJIBC OK 01
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[pENATUBUCTCKOM dacThipl. CBs3b Macchl C JHEPrHMed M HUMIYJIbCOM PEIATHBUCTCKOM YacTHLBI. DHEPTus OK 02
[OKOs1 CBOOOIHOM YaCTHIIBI OK 04
B ToM umucie: OK 05
Ulexmus Ne 32. [TocTynaTsl criennanbHONM TEOPUH OTHOCUTENEHOCTH. DHEPTUsl TIOKOS 2 OK 07
Paznen 7. KBanroBasi pusuka 14
Tema 7.1 Conep:kanue y4eOHOro MaTepuaJa 6
OnemeHThl KBaHTOBOM |DoToHbBI. Popmysta [TnaHka cBs3u sHEprud HOTOHA C €ro YacTOTON. DHEPrHs U UMITYJIbC (poToHa. OTKpBITHE
ONTHKH u nccienoanue poroaddekra. Ombiter A.I'. Cronerosa. 3akonsl hotodddexra. YpaBHeHHe DHHIITEHHA IS
tdbotorddekra. "Kpacuas rpanuma” ¢oroaddexra. lapnenue csera. Ombrtel I1.H. JlebeneBa. Xumudeckoe]
neiicTBUe cBeTa. TeXHMYECKHE YCTpOICTBa M MNpPaKTHYECKOe NpHMEHeHHe: (OTOUIEMEHT, (OTONATUHK, OK 01
CoJTHEUHas Oarapesi, CBETOIHO/ OK 02
B ToM uncaie: OK 04
Ulexrus Ne 33. @oroaddext. 3akoHbl poTorddexTa 2 OK 05
Jlektms Ne 34. Teopus dhoroaddexra. DoTOHBI 2 OK 07
IpodeccHoHAILHO-0PHEHTHPOBAHHOE COIEP/KAHME YUeOHOI0 MaTepraia IIK 1.1
[MpakTH4yeckue IEMOHCTpPAIMKM BHUPTYAIBHBIX OMNBITOB MO W3yYeHHIO TeMbl. PaboTa ¢ JaHHBIMH H
asroputMamu. O0paboTKa W aHaIH3 JAHHBIX U PE3YJIbTaTOB
Ulexyusa Ne 35. /lasnenue ceema. Xumuueckoe deticmeue ceema 2
Tema 7.2 Conep:xanue y4eOHOro MaTepuaJia 4
Crpoenue aroma  Mogenbp aroma Tomcona. OmnbiTel Pesepdopma mo paccesnuro -uactuil. [lnaHerapHas MoJenb aroma.
[Mocrynarel bopa. M3nydenue u nornomeHne (HOTOHOB NPH TMEPEX0/ie aToMa C OJHOTO YPOBHS SHEPTHU Ha|
npyroil. Bunel criektpos. CriekTp ypOBHEH 3HEpTHU aToMa BOJI0poia. BomHOBEIE cBOMCTBa YacTHll. BonHbI ¢
Bpoiins. KopryckynsipHo-BosiHOBO# jayanu3Mm. CHOHTaHHOE W BBIHYXKJCHHOE u3ydeHue. JIudpakius OK 01
DIIEKTPOHOB B KpUCTaIaX. YCTPOWCTBO W MPHHUMI Pa0OTHl Jiazepa. TeXHUYECKHWEe YCTPOHCTBA H OK 02
PAaKTUYECKOE MPUMEHEHHE: CIEKTPAJIbHBIN aHaJIn3 (CIIEKTPOCKON), JIa3ep, KBAHTOBBII KOMIBIOTEP OK 04
B ToM uncie: OK 05
Ulektms Ne 36. Onbitel Pesepdopna. Keanrossie nmoctynatsl bopa 2 OK 07
IpodeccnoHalIbHO-OPMEHTHPOBAHHOE COjlep:KaHNe YIeGHOT0 MaTepHalia MK 1.1
PazpaboTka MpOrpaMMHBIX aHAJIU3AaTOPOB CHEKTpa. ABTOMATH3UPOBAHHBIM  CIEKTPAJIbHBIA — aHAJH3
MaTepuanoB. CHeKTpasiibHBI aHanu3 B cucTeMax yrpasieHus. OOpaOoTka AaHHBIX CHEKTPOIPaMM.
OrnpejienieHne YUCICHHBIX XapaKTepUCTHK CIIEKTPOB
Ulexyust Ne 37, Cnekmpot. CnekmpanbHulil aHAIU3 2
Tema 7.3 Conep:xanue yueOHOro MaTepuaJia 4

ATtoMHOe PO

DKCIIEPUMEHTBI, JTOKa3bIBAIOIIHME CIOXHOCTh CTpOoeHUA siapa. OTKpeITHE pPaauoaKTUBHOCTU. OTMBITHI
Pesepdopna mo ompeneieHHI0 cocTaBa paJdOaKTHBHOTO u3nydeHus. CBoiicTBa anb(a-, Oera-, ramma-

n3ny4yeHus. BiusgHre painoakTHBHOCTH Ha KHMBBIE OpraHu3Mbl. OTKpBITHE IPOTOHA U HeHTpoHa. HykioHHas
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Monenb sigpa [eisenOepra-MBanenko. 3apsin sapa. MaccoBoe umcno siapa. M3oromel. Anbda-pacman.
ONEeKTPOHHBIH M TO3UTPOHHBIN OeTa-pacmaj. ['amma-n3mydeHue. 3aKOH paJrOaKTUBHOTO pacmana. JHeprus
CBSI3M HYKIJIOHOB B siipe. Slnepubie cuibl. Jledext macchl sinpa. Sneprble peaknun. Jlenenne u cuHTE3 sSAep.
Anepuprii  peaktop. TepmosaepHblii cuHTe3. [IpoOmeMBl M TEPCIEKTHBBI  SIIEPHOW  JHEPrETHUKH.
DKOJIOTHYECKUE ACHEKThl AJCPHON 3HEPreTHKU. DJIeMEeHTapHble 4acTHULbl. OTKpBITHE MO3UTpOHA. MeToasl
HAOMIOAEHUSI W PErucTpaluy >JIEeMEHTapHbBIX dvacTull. DyHAaMeHTanbHbIE B3auMoAeWcTBHs. EnuHCTBO
(hu3nUecKoil KapTUHBI MUPA

B ToMm uuncie:

JIexmust No 38. PamnoakTHBHOCTH 3aKOH paJOaKTHBHOTO pacmaaa

JIekuust Ne 39. SnepHble U TEpMOSAEPHBIEC PEAKLIUU

OK 01
OK 02
OK 04
OK 05
OK 07

Pa3nen 8. JieMeHTHI ACTPOHOMUH M ACTPOPUIUKHA

Tema 8.1 DireMeHTHI
ACTPOHOMUH U
acTpOU3UKH

Conep:xanue y4eOHOro MaTepuaJia

OTamnbl pa3BUTHs acTpoHoMHuU. [IpHukinagHOE M MHPOBO33pEHUYECKOE 3HAUEHUE acTPOHOMHUH. Bua 3Be3nHOro
HeOa. Co3Be3nus, sIpKHe 3BE3/bl, IUIAHETH, UX BUANUMOe aBrokeHue. ComHeuHast cuctema. llmaHeTsl 3eMHOH
rpynnel. [lnanersi-rurantel. Manbie Tena Comueunodt cucrembl. ComHie, ¢orocdepa u armocdepa.
ConHeyHast akTUBHOCTh. Mcrounuk sHeprun CojiHuIa M 3Be3[. 3Be3/bl, UX OCHOBHBIE XapaKTEPUCTHKH.
/luarpaMMa "CHEKTpadbHBIA KJIAacC - CBETUMOCTH'. 3B€3[bl INIABHOM IOCJIEI0BATEIBHOCTH. 3aBUCHUMOCTH|
"'Macca - CBeTUMOCTB'" JUIsl 3B€3/ TJIABHOM MOCIeN0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3Be31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKACHUH U 3Bojfornu CoJHIIA U 3Be37. DTambl KU3HU 3Be3A. Miieunsrit [IyTs -
Hama ['amaktuka. CnvpanbHas CTpykTypa I'amakTuku, pacnpeznencHue 3Be3fl, Ta3a W NbuIH. llonoxenue y
newkeHne ConHua B lamaktuke. Tumbl ramaktuk. Ilmockas m cdepuueckas moncucremsl | amakTkw.
PanuoranakTuky U kBaszapbl. UepHbIe IBIpH B sSApax rajnakTuk. Beenennas. Pacmmpenne Beenennoil. 3akoH
Xab0ma. Pazoeranue rajgaktuk. Teopus Bosbinoro B3peiBa. Pennkroroe u3iyuenue. MaciitabHast CTpyKTypal
Bcenennoii. Meraranaktika. HepemeHnHble mpo0OaeMbl aCTPOHOMUH

DO NN

B ToM uncie:

Jlexuus Ne 40. Ctpoenrie COTHEUHON CUCTEMBI

Jlexmust No 41. DBomtonus 3Be311. CreKTpajabHbIE KIaCChI

N

Jlexmus Ne 42. Ctpoenue u sBomonust BeenenHoit

IMpodeccnoHaATLHO-OPUEHTHPOBAHHOE COIeP:KaAHNE YUeGHOr0 MaTepuaia

Busyanuzanus gaHHBIX: aHUMALMs acTpo(U3NIECKUX MPOILECCOB; MOCTpOeHUE Mojenell ranakTuk. Padora ¢
auropuTMaMu s o0paboTkn u3o0paxkeHuit.Pabora ¢ 0azoif gaHHBIX 0030poB Heba.MojaenupoBaHue
CTpYKTYpbl Beenennol

Vlabopamopnas paboma Ne 11. HabnoO0enus HegOOPY#CEHHbIM 2NA30M € UCTIONb308AHUEM KOMNBLIONEPHDIX|
NpUOdHCEHULl 0151 ONPeOeieHUs NOLONCEHUSL HeOECHBIX 00bEKMNO08 HA KOHKPEMHYI0 0amy. OCHOGHbIE CO36e30Us.
Cegeproco noaywapus u apkue 36e30bl

OK 01
OK 02
OK 03
OK 05
OK 07
MK 1.1

IpodeccnonanbHO OpUEHTHPOBAHHOE CO/leP:KAHNE MaTepHasa

32

KoncyabTanuu
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IIpome:xyTouHas aTTecTAllMs B (hopMe IK3aMeHa

Bcero:

142
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3. YCJIOBUS PEAJIN3AIIMA OBIIEOBPA3OBATEJIBHOM JUCHUTLIVHBI
3.1. MaTepuajibHO-TEXHHYECKOE O0ecnieueHne

Jis peanuzanmu  00pa3oBaTENBHOTO Tporecca (BCeX BHUAOB YUEOHOW IEATENBHOCTH) TIO
JUCHUIUIMHE HCIIONB3YIOTCA CIEAYIOIINE CHelHalbHble MOMEIIEHUS, OCHAIIEHHbIE B COOTBETCTBUH C
[Tpunoxennem 3 OITOII-IT:

Kabunet «ConuaibHO-TYMaHUTAPHBIX JUCLUTLIIH

3.2. YyeOHo-MeTOoau4YECKOE 00ecreueHne
3.2.1. OcHOBHBbIE NeYaTHbIE H/WIHN 3JIEKTPOHHbIE U3IaHUSA

Jns peanuzanmuu mporpaMMmbl  OMONMMOTEYHBIH (DOHA HMMEeT MeYaTHbIe W/WIH DIIEKTPOHHBIC
yueOHMKH © 00pa3oBaTelIbHBIE pPECypChl, JOMYIICHHbIE K HCIOJIb30BAHUIO TMIPH  peai3aluu
obpazoBarenbHbIX porpammbl CITO Ha 6a3e 0CHOBHOTO 001er0 00pa30BAHMS:

1. Kacesanos, B. A. ®usuka : 10-i knacc : yriyonéHusiii ypoBeHs : yueOHuK / B. A. KacbsaHoB. —
13-e u3x., crep. — Mocksa : [Ipocemenue, 2025. — 480 c. — ISBN 978-5-09-122218-0. — Tekcr :
AJICKTPOHHBIN /Il Jlanb : AJIEKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/497759 (nara o6pamenus: 11.02.2026).

2. KacbsiHoB, B. A. ®@usuka : 11-i kiacc : yrnyOonénHusiii ypoBeHs : yueOHuk / B. A. KacbsaHoB. —
13-e u3x., crep. — Mocksa : IIpocemenue, 2025. — 493 ¢. — ISBN 978-5-09-121752-0. — Tekcr :
AIICKTPOHHBIN /Il Jlanb : AJIEKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/497777 (nara obpamienus: 11.02.2026).

3. Mskumes, I'. 5. ®usuka : 10-ii knacc : 6a30BbIif U yrnyOn€HHBIA ypoBHU : yueOHUK / ['. Sl
Msxkumes, b. b. byxosues, H. H. Corckuii ; mox penakuueit H. A. ITapdentseBoit. — 12-¢ uzn., crep. —
Mocksa : [Ipocsemnienue, 2025. — 432 ¢. — ISBN 978-5-09-120192-5. — Tekcr : a5ekTpoHHbIH // JIaHb
: JeKTpoHHO-OmOMoTeunas cucrema. — URL: https://e.lanbook.com/book/497756 (mata oOpamnicHws:
11.02.2026).

4. Msikumes, . SI. @usuka : 11-if kmacc : 6a30BbId U yriIyOJNEHHBIM YpoBHU : yueOnuk / I'. S
Mskumes, b. b. byxosues, U. b. u ; mox penakuueit H. A. IlapdentseBoit. — 13-e uzn., crep. —
Mockaa : IIpocBemenue, 2025. — 432 c. — ISBN 978-5-09-120193-2. — TekcT : 2neKTpoHHbIH // JlaHb
. 2JIEKTPOHHO-OnbOMoTeunas cucrema. — URL: https://e.lanbook.com/book/497774 (nata obparteHus:
11.02.2026).

3.2.2. JlonoJTHUTEIbHbIe HCTOYHHKHU

1. O®uzuka : 10-i knacc : 6a30BbIM M yrayOn€HHbIM ypoBHHU : yueOHMK / A. B. I'paués, B. A.
[Toroxes, A. M. Caneukuii, I1. }O. bokoB. — 9-e u3z., crep. — Mocksa : [Ipocsemienue, 2024. — 463 c.
— ISBN 978-5-09-114564-9. — TekcT : 2neKTpoHHBbIH // JIaHb : 2IEKTPOHHO-ONOIMOTEeYHAsI CUCTEMA. —
URL: https://e.lanbook.com/book/437408 (nara obpamenus: 11.02.2026).
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOEPA30OBATEJIBHOM
JANCHUIIVIMHBI OY/1.06 PU3NKA

KoHTposis 1 OLeHKa pacKpbIBAIOTCS Yepe3 pe3yibTaThl, YCBOCHHBIC 3HAHUS M MPUOOPETEHHBIC
00yJaroImuMUCs YMEHHUs, HallpaBJieHHbIE Ha (POPMHUPOBAHKE OOIIUX U MPO(PECCHOHATBHBIX KOMIIETCHIINN

Pe3yabTarnl 00yyeHus

IToka3aTeu oneHKH
pe3yJabTara

OueHoyHoe MeponpusiTHE

I1P6 I. CdopmupoBaHHOCTH
MpEJCTaBICHU O POJU U MECTe
bm3uku u aCTPOHOMHUH B
COBPEMEHHOW HAy4YHOW KapTHHE
MHpa, 0 CUCTEMOOOpa3yroIeil ponu
(¢u3UKN B Pa3BUTHM €CTECTBEHHBIX
HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHH, O
BKJIa/Ie POCCUHCKUX U 3apyOEKHBIX
YUCHBIX-(QU3UKOB B  pa3BUTHE
HAyK{; TOHMMaHhe (UINUECKON
CYIIIHOCTH HaOJIFOJaeMBIX SBICHUN
MHUKPOMHpA, MakpoMupa u
MeraMupa; MOHUMaHUEe  POJHU
aCTPOHOMUM B MPAaKTUYECKOU
JeSITeNbHOCTH YeNoBeKa u
JanbHEeHIeM HayYHO-TEXHUYECKOM
pa3BuTHH, poiam  (QU3UKU B
¢bopMupoBaHUM  Kpyro3opa @ H
({YHKLINOHANBHOM IPaMOTHOCTH
YeJoBeKa JUIs peleHus
MPAaKTUYECKUX 3a/ay;

I1P6 2. CdhopmMupoBaHHOCTD
YMEHHUH pacro3HaBaTh (U3INUECKHUE
sIBJICHUST (TPOIIECChI) U OOBSACHSTH
X Ha OCHOBE M3YYEHHBIX 3aKOHOB!
paBHOMEpPHOE W PABHOYCKOPEHHOE

NPAMOJIMHENHOE JBHKEHUE,
CcBOOOJHOE MaJeHUE TEl, JBIKEHUE
110 OKPY>KHOCTH, HHEpUUs,
B3aHMOJCHCTBHE Tel,
KoJie0aTelnbHOe JIBHOKCHHE,
PE30HAHC, BOJHOBOE JBUXCHHUE;
g y3us, OpOyHOBCKOE

ABHUXXCHUE, CTPOCHUC )KPIJIKOCTCfI n
TBCPAbIX TCJI, U3MCHCHUC o0beMa

Tel npu HarpeBaHUH
(oxmaxxneHun), TEIUIOBOE
paBHOBeEcCHE, UCIIapeHue,
KOH/IeHCaLus, IUIaBJICHUE,
KpucTtajuis3anus, KHUIICHHUC,

BIIQ)KHOCTh BO3/yXa, CBSI3b CPEIHEH
KMHETUYECKOH DHEPTUU TEIIOBOIO
JBIDKEHUS MOJIEKYJT C aOCOIIOTHOM
TEeMIIEpaTypoH, IIOBBILIICHUE
JIaBJICHUS rasa MpU ero HarpeBaHWu
B 3aKpBITOM COCYZAE, CBSI3b MEXKIY
nmapaMeTpaMH COCTOSIHHS Tas3a B

JleMoHCTpUpYeT NpeACTaBIECHUS O

porm ©W MecTe  (GUBMKH H
aCTPOHOMUHU B COBpPEMEHHOMU
HAyYyHOW  KapTHHE  MHUpa, O

cuctemMooOpasyromieil ponu GU3UKN
B Pa3sBUTHU €CTECTBCHHBIX HayK,
TEXHUKHU u COBpEMEHHBIX
TEXHOJIOTHM, O BKJIaJl€ POCCUHCKHUX
1 3apyOeKHBIX YYEHBIX-(PU3UKOB B

pa3BuTUC HaYyKH, IIOHUMAET
(U3UYECKYIO CYILIHOCTh
HaOII0JaeMBIX SIBIICHUH
MHUKPOMHDA, MaKpoMHpa u
Merammpa; MMOHUMAET poIb
aCTPOHOMUM B  IPAKTHYECKOU
JIeSITEIIbHOCTH YeIoBeKa "

I[EU]I)HGﬁHICM Hay4YHO-TCXHHUYCCKOM

pasBUTHH, poib  (QHU3UKH B
dbopMupoBaHUM  Kpyroopa H
(YHKIMOHAIBHOM TPaMOTHOCTH
4eIoBeKa IE peleHus

MPAKTUYCCKUX 3a7da4.

Pacnio3Haér ¢usnueckue SBICHUS
(mporeccel) M OOBICHSIET WX Ha

OCHOBE H3YYEHHBIX 3aKOHOB:
pPaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JBUKECHUE,
cBOOOJHOE MaZicHUE TeJ, JIBHIKEHUE
I10 OKPY>KHOCTH, HHepUus,
B3aMMOJCHCTBHE TEI,
KoJiebaTelbHOe JIBIOKCHHE,
PE30HAHC, BOJHOBOE JBUKCHUE;
nuddysus, OpOYHOBCKOE

JABWKCHUE, CTPOCHUC )KI/I)IKOCTGf/i n
TBECPAbIX TCJI, M3MCHCHHC o0BeMa

TeNn pu HarpeBaHuu
(oxmakieHu ), TEIJIOBOE
paBHOBecHE, UCIIapeHue,
KOHJIeHCaLus, TUIABJICHUE,
KpucTajuimsanus, KUIICHHUC,

BIIQ)KHOCTh BO37YXa, CBSI3b CpEAHEN
KMHETUYECKON 3HEPIruu TEIIOBOTIO
JIBIDKCHUS MOJIEKYJI ¢ aOCOJIOTHOM
TEMIIEpaTypoi, TIOBBIILICHHE
JIaBJICHHA Ta3a IPU €ro HarpeBaHUH
B 3aKpBITOM COCYZAE, CBSI3b MEXKIY
nmapaMeTpaMH COCTOSIHHMS Ta3a B

[TpakTrueckue 3aHATHS
Nel,2,3,4,5,6,7,8;
nmabopaTopHbIe PabOTHI
Nel,2,3,4,5,6,7,8,9,10; 11;
nucbMeHHbIN ornpoc Ne 1, 2, 3;
ycTHbIi oripoc Ne 1, 2, 3; Tect Ne
1, 2; olleHKa KOHCIIEKTA.
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M30MpOoIeccax; JIISKTPU3aIus Te,
B3aUMO/ICHCTBHE 3apsoB,
HarpeBaHUe MPOBOJHUKA C TOKOM,
B3aMMO/ICHCTBYC MarHuTOB,
AIEKTPOMAarHUTHAS WHAYKIASA,
NeiicTBE MAarHWTHOTO TIOJNS Ha
MTPOBOJIHUK C TOKOM H JIBHKYIIIUNACS
3apsiz, 3NIEKTPOMAarHUTHBIC
KoJieOaHus Hu BOJIHBEI,
MPSIMOJIMHEWHOE PaCIpPOCTPaHCHHE
CBETa, OTPAXCHHUE, IMPEIOMIICHUE,
uHTephepeHusa, audpakmus H
MOJISIpU3AIlsl  CBETa, JUCIEPCHS
CBETA; (hoTOodIEKTpHUYCSCKUT
s dexkr, CBETOBOC  JaBJICHWE,
BO3HUKHOBEHHE JTUHEHIaTOro
CIICKTpa aToMa BOJIOPOA,
€CTCCTBCHHAs u HNCKYCCTBCHHAA
PaAMOaKTUBHOCTE;
I1P6 3.
OCHOBOTIOJIAralOIIMU
(r3nuecKuMu MOHATHSIMUA "
BEITMYMHAMH, XapaKTePU3YIOIIHMHU
¢dusnueckue MIPOIIECCHI
(CBSI3aHHBIMH C  MEXaHHYECKHUM
IBIOKCHHEM, B3aUMOJICHCTBHEM Te,
MEXaHNYCCKUMU KOJ'I€6aHI/I)1MI/I u
BOJIHAMH; aTOMHO-MOJICKYJIIPHBIM
CTPOCHHEM BEIECTBA, TEIUIOBBIMU

Bnanenue

MpoleccCaMy;  AJIEKTPUUECKUM U
MarHUTHBIM TIOJISIMH,
JIIEKTPUIECKUM TOKOM,
3JIEKTPOMAarHUTHBIMU KOJICOaHUSIMH
u BOJIHAMU; ONITUYECKUMHU
SIBIICHUSIMU, KBaHTOBBIMH
SBICHUSMH, CTPOCHHEM aTroMa Hu
aTOMHOTO a1pa,
PaAMOaKTUBHOCTHIO); BJIaJICHUE
OCHOBOTIOJIAr a0LIMHU

ACTPOHOMHUYECKUMH  TOHSATHSIMH,

TTO3BOJISIONIAMH ~ XapaKTepHU30BaTh
MPOLIECCHl,  MPOUCXONAIINE  Ha
3Be3/laX, B 3BE3JHBIX CUCTEMaX, B
MEXTaJJaKTHYECKON cpene;
JIBIDKCHHC HeOECHBIX TeI,
SBOJIIOLIMIO 3Be3]1 M BeeleHHoi;

I1P6 4, Bnanenue
3aKOHOMEPHOCTSIMH, 3aKOHAMH W
TeOpussMH  (3aKOH  BCEMHPHOTO
Tarotenns, I, II u III 3akoHb
HeroToHa,  3aKOH  COXpaHEHHs
MEXaHUYECKOM  SHEpPruM, 3aKOH
COXpaHEHHUs UMITYJIbCa, MPUHIINIL
CYNEpIIO3UIINA  CWJI,  TIPHUHIIHII
PaBHOIIPABHOCTH  HWHEPIIHATHHBIX
CHUCTEM OTCY€Ta; MOJEKYJISApPHO-
KHHETHYECKYI0 TEOPHUIO CTPOCHHUS

M30MpoIleccax; JJIESKTPHU3Aus Te,
B3aWMO/ICUCTBUE 3apsjoB,
HarpeBaHUe MPOBOJHUKA C TOKOM,
B3aMMO/ICHCTBUE MarHuToB,
AJIEKTPOMAarHUTHAS WHIYKLH,
JIECTBIE MAarHUTHOTO TIONSI Ha
MPOBOJIHUK C TOKOM U JIBHOKYIIIUKACS
3apsig, AJIEKTPOMAarHUTHBIC
KoJIeOaHHs 74 BOJIHBI,
MPSIMOJIMHEWHOE PaCIpOCTPaHCHUE
CBETa, OTPAXCHHUE, MPEIIOMIICHUE,
uHTephepeHnus, audpaknous H
MONSIpU3aIisl  CBETa, JWUCIEPCHUS
CBETa; (hoTOoANEeKTpHYECKU
addexkr, CBETOBOC  JaBJICHHE,
BOZHUKHOBEHHE JTUHEHIaToro
CIIEKTpa aToMa BOJIOpPO/A,
C€CTECCTBCHHAaA u HUCKYCCTBCHHAasA
PaOaKTUBHOCTb.

Bnaneer OCHOBOITOJIAral0 MU
(I)I/I3I/I‘ICCKI/IMI/I IIOHATUSIMHU u
BEJIMYMHAMH, XapaKTePU3YIOMIHUMHU
¢buznyeckue MIPOIIECCHI
(CBH33HHBIMI/I C MEXaHUYCCKUM
JIBIKCHUEM, B3aUMOJICHCTBUEM TeT,
MEXaHWYeCKUMH KOJICOaHUsAMU U
BOJIHAMH; ATOMHO-MOJICKYJIIPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMU

IpOLECCAMH;  DICKTPHYECKUM U
MAaroHuTHbIM IIOJIAMU,
AIIEKTPUIECKUM TOKOM,
AIIEKTPOMArHUTHBIMU KOJICOaHUSIMHU
" BOJIHAMU; ONTHYECKUMHU
SIBJICHUSIMU, KBAaHTOBBIMHU
SABJICHUAMH, CTPOCHHEM aTroMa U
aTOMHOTO snpa,
PaaNoaKTUBHOCTHIO); BJIa/IeeT
OCHOBOIIOJIAr AIOIIUMHU

ACTPOHOMHUYECKHMHU  IOHSTHUSIMH,

MMO3BOJIIOIIUMHU  XapaKTCPU30BaATb

MPOIIECCHl,  MPOWCXOMSIINE  Ha
3Be37]aX, B 3BE3JHBEIX CHCTEMAaX, B
MEXKraJaKTHYECKOM cpere;
JIBIDKCHHUC HEOECHBIX TeI,
SBOJIFOLIMIO 3BE311 M BeeneHHo.

Bnaneer 3aKOHOMEPHOCTSIMH,
3aKOHaMHU W TEOpUsAMH (3aKOH

BcemupHoro TsaroreHust, I, II u III
3aKOHBI HproToHa, 3aKOH
COXpaHEHUS MEXaHUYEeCKON
SHEPruu, 3aKOH COXpaHEHUA
HMMIIYJIbCA, IPUHLMI CYIEPIIO3UIIUN
CHJI, NPHUHLMUII PaBHOIPABHOCTH
WHEPLUMAIIBHBIX CHUCTEM OTCYETa;
MOJIEKYJIIPHO-KUHETUYECKYIO

TEOPHUIO CTPOEHUS BEIIIECTBA,
ra3oBbl€ 3aKOHBI, TEPBBIA 3aKOH
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BEIIECTBA, ra3oBbIe 3aKOHHI,
MEpPBBI  3aKOH TEPMOJWHAMUKU;
3aKOH COXPaHCHHUS 3JICKTPUYCCKOTO
3apsana, 3akoH Kymnona, 3axon Oma
JUIsS ydacTka 1ienu, 3akoH Oma Juis

MOJHOM  3JEKTPUYECKOW  IIeMHu,
3akoH JDxoyns - JleHuma, 3akoH
AIEKTPOMATHUTHOM WHIYKIUH,

3aKOH COXPAaHEHMsI SHEPI'uH, 3aKOH
MPSIMOJIMHEWHOTO PacpOCTpaHEHHS
CBETa, 3aKOH OTPAXXEHHS CBETa,
3aKOH IIPEJIOMJICHHUS CBETa; 3aKOH
COXpaHEHUs SHEpruy, 3aKOH
COXpaHEHUS  HMMITyJbca,  3aKOH
COXpaHEHUs EKTPUIECKOTO
3apsza, 3aKOH COXpaHEHUs
MaccoBOT0 YKca, MocTynaarsl bopa,
3aKOH PaJHOaKTHBHOTO pacrmaja);
YBEPEHHOE HCIIOJIb30BaHHUE 3aKOHOB
U 3aKOHOMEPHOCTEH IIpU aHAIU3E
(u3NUeCKUX SBICHUI U MPOIIECCOB;
[IP6 5. VYmeHwe  yduTHIBATH
IPaHMLIBl MPUMEHEHUS] H3YyYEHHBIX
¢duznveckux Mojeneit:
MaTepHuajbHas TOUYKa,
WHepLUajgbHas CUCTEMa OTCUeTa,
WAealIbHBIA Ta3; MOJAEIH CTPOCHHS
ra3oB, YKHJKOCTEH M TBEPIBIX TEI,
TOYCUHBIN BIEKTPUYECKUM 3aps,
sIepHasl MOJIENb aToMa, HYKJIOHHAsI
MOJIeNIb  aTOMHOTO  siipa  TpH
pemeHny GU3NUECKUX 3a/1a4;

[IP6 6. BnameHue OCHOBHBIMU
METOJaMH  HAayYHOI'O  TO3HAHWS,
HCTIOJIb3YEMBIMH B ¢busuke:
MPOBOJUTH HPSMBIE M KOCBEHHBIE
nu3MepeHusi (U3NYECKUX BEJIMYMH,
BBIOMpasi ONTHMAIBHBIA  CIIOCOO
W3MEPEHUs ¥ UCTIOJIb3Ys U3BECTHBIC
METOABl OLEHKH IOTrPEIIHOCTEeH
U3MEPEHUH, IIPOBOAUTH
HCCIIEI0BaHNE 3aBUCHUMOCTEN
¢buznueckux BEJIMYHMH c
WCTIOJIb30BaHIEM MPSIMBIX
HU3MEPEHUH, OOBSICHITH
MOJTyYeHHBIE pe3yibTaTHl,
WCIIOJNB3YS  (PU3UYECKHE TEOpHH,
3aKOHBl W TOHATUS, H JeNarh
BBIBOABI;  cOONIONATH  IMpaBHIIa
0e3omacHoOro Tpyaa npu
MPOBEJICHUU  HCCIIEIOBAHUM B
paMKax y4eOHOro 3KCIIEpUMEHTa M
y4e0HO-UCCIIeIOBATEIhCKON

JIeSITENIBHOCTA € MCTIOJIb30BaHHEM
UPPOBBIX HU3MEPUTEITTHHBIX
YCTPOHCTB  H  J1abOpaTOPHOTO
o0opynoBaHus; cHOPMUPOBAHHOCTh

TEPMOIMHAMUKUY; 3aKOH
COXpaHEHUS JNEKTPHUIECKOTO
3apsana, 3akoH Kyrona, 3akon Oma
JUT ydacTKa 1end, 3akoH Oma Jist
MOJHOM  AJIEKTPUYECKOM  IIemH,
3akoH Jxoynss — JleHna, 3akoH
AIIEKTPOMArHUTHON WHIYKIUH,
3aKOH COXPaHEHHs SHEPIUH, 3aKOH
MPSIMOJTMHEHHOTO PaCTIPOCTPAHEHUS
CBETa, 3aKOH OTpaKEHHs CBeETa,
3aKOH MpPEJIOMIICHHSI CBETa; 3aKOH
COXpaHEHHUs SHEprud, 3aKOH
COXpaHEHHS  WMIYyJbCa, 3aKOH
COXpaHeHHUs AIIEKTPUIECKOTO
3apsna, 3aKOH COXpaHEHUS
MaccoBOTO 4HcIa, mocTynaTtsl bopa,
3aKOH PaJMOaKTHBHOTO pacmaja);
HCIIOJIb3YeT 3aKOHBI u
3aKOHOMEPHOCTA  TPH  aHaJIH3e
(U3NUECKUX SBICHUH U MPOIECCOB.
YuuTpIBaeT TpPaHHIBI TPUMEHEHHS
W3YYEHHBIX (DU3MUECKUX MOJIENEH:
MaTepraIbHas TOYKa,
WHepIMajbHas CHUCTEMa OTCUeTa,
UealbHBIA Ta3; MOJENH CTPOCHUS
ra3oB, KHJIKOCTEH W TBEPHABIX Tel,
TOYEUHBIM JJIEKTPUYECKUN 3apsf,
sepHas MOJIENb aToMa, HyKJIOHHAs
MOJIEIh aTOMHOTO  sjapa  TpH
peleHnr PU3NYECKHX 3a/1a4.

Bnaneer OCHOBHBIMH METOJaMU
HAy4YHOTO [TO3HAHMS,
WCTIONIb3yEeMBIMHU B (nzuke:
MPOBOJHUT TPSIMBbIE W KOCBEHHBIC
u3MepeHust (U3NYECKUX BEIHYHH,
BEIOMpas ONTHUMANBHBIA  CHOCO0
WU3MEpPEHHsI ¥ MCIIONb3Yys U3BECTHBIC
METOABI  OICHKH TOTPEITHOCTEH
WU3MEpEeHHIA, IIPOBOANT
WCCIIe/IOBaHNE 3aBUCHMOCTEMH
¢buzngecKknx BEJTMYMH c
WCTIONIb30BaHUEM TIPSIMBIX
W3MEpEeHHIA, 00BSICHSIET
MOJy4YeHHBIE pe3yIbTaTHl,
WCTIONB3Ysl  (M3WYECKUE TEOPHH,
3aKOHBl W TIOHATHS, M Jenaer
BBEIBOJABI,  COONIOZAcT  IpaBWia
0e3omacHoro TpyIa pu
NPOBENEHUH  HMCCIEJOBaHMHA B
paMKax y4eOHOro 3KCIIEpUMEHTa H
y4eOHO-HMCCIIeIOBATEIbCKOM

JESTEIbHOCTH C HCIIOJIb30BaHUEM

1 poBBIX U3MEPHUTEIBHBIX
YCTPOHCTB W J1abOpaTOpPHOTO
00opyIoBaHuS; JIEMOHCTPHUPYET
Ipe/ICTaBICHUS 0 MeToJ1ax
TIOJIy4YCHUA HAay4YHBIX
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MeETOoaax
Hay9IHBIX

MPeICTaBICHUN 0
MOJTYYCHUS
ACTPOHOMUYECKHX 3HAHUIA,
I1P6 7. CdopmupoBaHHOCTH
YMEHUS pelaTh pacueTHhIC 3aJa4u
C SBHO 3aJaHHOW (HHU3UIECKOM
MOJICIbIO, UCTIONB3ysS (QUINICCKHE
3aKOHBl W TPHUHIIMIIEI, Ha OCHOBE
aHam3a yCIOBHS 3a7]addl BHIOMPAThH
(PM3UYECKYI0 MOJCIb, BBIACIATH
(usnueckue BEIIUYHHBI u
(dhopMynel, HEOOXOIWMBIE ISl €e
pellicHHs, MPOBOJWTH pacyeThl U

OLICHUBAThH peanbHOCTD
MOy YEHHOTO 3HA4YEHUs
¢u3nuecKkoil BEIMYUHBI, pELIaTh
KauCCTBCHHBIC 3a/la4yH, BbICTpanBas
JIOTUYECKHA HETIPOTUBOPEUHBYIO
LIETIOUKY PACCYKJICHUU ¢ OIOPOM Ha
HU3YUYCHHbIC 3aKOHBI,
3aKOHOMEPHOCTH M (U3HUYECKHE
SIBJICHUS;

[1P6 8. CdopmupoBaHHOCTH

YMEHUS TPUMEHSTH IOJy4YCHHBIC
3HAHUS U1 OOBSCHEHUS YCIIOBHH
MPOTEKAHUS (PU3UUCCKUX SIBICHUN B

npupoae M U TIPHHATHA
NPaKTUYECKUX peuieHuin B
TIOBCETHEBHOM KHU3HU TUISt
oOecriedeHusi 0€30MacHOCTH TpH
oOpalieH!H c OBITOBBIMHU
npubopaMn M TEeXHHYECKUMH
YCTPOHCTBaMH, COXpaHEeHHUS

3I0pOBBS M COOJIOJEHHUS HOPM
9KOJIOTUYECKOTO  TOBEACHUS B
OKpyJKaroleil cpene; IOHUMaHUE
HEO0O0XOIUMOCTH MIPUMEHEHUS
JOCTHIKCHUN (PU3UKU U TEXHOJIOTHIA
IE PanroHANBHOTO
MPUPOAOIIOIB30BAHUS;

I1P6 9. CthopMUpOBaHHOCTD
cOOCTBEHHOH MO3HULIUH o
OTHOLICHUIO K ¢busnueckon
nHpOpMaIMK,  TOJIy4aeMoll U3
pasHbIX  MCTOYHHWKOB,  yMEHHM
WCIIONB30BaTh dpoBbIe
TEXHOJIOTHH JUTST TIOWCKa,
CTPYKTYpUPOBAHUS,
WHTEPNPETALUN U TPEeACTaBICHUS
y4eOHOM W  HAy4YHO-TIOMYJIIPHOM
WHPOpPMAIIUK;, pa3BUTHE YMEHHU
KPUTHYECKOTO aHanm3a
noiyyaeMoi nHpopManuy;

I[IP6 10. Osnagenne yMEHHAMHU
paboTaTh B TPYIIIE C BHITOJTHEHHEM
Pa3NUYHBIX COLMAJBHBIX pOJIEH,
TUTAHUPOBATh  PabOTy  TPYIIIIHL,

ACTPOHOMUYECKUX 3HAHUM.

Pemraer pacderHble 3amaduu ¢ SIBHO
3alaHHON  (PU3UYECKOl MOJIEIBIO,
UCTIONB3Ysl (hU3MYECKHEe 3aKOHBI U
NPUHIMIIBI, HAa OCHOBE AaHANN3a
yCIIOBHUS 3aJauu BbIOMpaeT
¢u3NUeCKyl0 MOJeNb, BBIAEISET
¢dusnueckue BEJTMYMHBI u
(dopMyIBl, HEOOXOIWMBIE ISl €e
pelieHns, TPOBOAUT pacueTbl H
OLICHUBAET peanbHOCTD
MOJY4EHHOI0 3HAYECHUS
¢Gu3nuecKkod BEIMYUHBI, peLIaeT
KadeCTBEHHbIC 3a/1a4M, BBICTpauBas
JIOTHYECKH HEIPOTHUBOPEUUBYIO
LEMOYKY PaCCyKJICHUI ¢ OIIOPOM Ha
HN3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ®  (pu3uyeckue
SIBJICHUSL.

IIpumensier mNONy4YeHHBIE 3HAHUSA
JUTS 00BSICHEHHS yCIIOBUI
NPOTEKaHUS (PU3UUECKUX SIBICHUN B
npupoge M AN OPUHATHA
MPaKTUYECKUX peuieHui B
MOBCEAHEBHOU KU3HH Uis
obecrieueHns 0E30MAaCHOCTH TpH
oOpaineHuu c OBITOBBIMU
npudopaMu u TEXHUYECKUMU
YCTPONCTBaMH, COXpaHEeHUs
3M0POBbSl M COOJIIOJICHHST HOPM
OKOJIOTHYECKOTO  TOBEJICHHUS B
OKpy’Kalolierd cpene; IMOHUMAeT
HEO0XOIMMOCTb MIPUMEHEHUS
JIOCTHXKCHUN (PU3UKU U TEXHOJIOT I
JUTsL palMOHAIBHOTO
MPUPOAOTIONB30BaHHUS.
JeMoHncTpupyet
MO3HIMIO  TI0
(uznyeckoi

COOCTBEHHYIO
OTHOIIEHUIO K

uHpOpMAIIHH,
MOJTy4aeMon n3 pasHBIX
HCTOYHHKOB, UCIIOJIb3YET
IU(POBBIE TEXHOJIOTHH AJIS IOMCKA,
CTPYKTYypUpPOBaHHUS,
WHTEPIPETallid ¥ TPEICTaBICHUS
y4e0HOH ¥  Hay4HO-TIOMYJISIPHOM

MH(POPMaLUH; KPUTHYECKU
aHATHM3UPYET HOJTy4aeMyo
UHPOPMAITHIO.

PaGoTaer B rpymnme ¢ BBIIOJIHEHHEM
PasIMYHBIX COLMAJBHBIX pOJIEi,
IJIAHUPYET paboty CPYIIBL,
panroHaIbHO pacmpenenser
JeSTEeIbHOCTh B HECTAaHIAPTHBIX
CUTYyallUsX, aJIeKBaTHO OIICHUBACT
BKIIQJl KAKIOTO U3 YYaCTHHKOB
TPyIIbI B peleHue
paccMaTpuBaeMON MPOOIEMBL.
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paIoHaIBHO pacrupeaensiTh
JeSITEIBHOCTE B HECTaHJAPTHBIX
CUTyalUsIX, aJIeKBaTHO OIICHUBAThH
BKJIaJ] K&XJIOIO0 U3 YYaCTHUKOB
TPYIIIBI B peleHue
paccMaTpuBacMoil MpoOIeMbl;

[lepeueHb OLIEHOYHBIX MEPONPUATUMN, MOJUISKAIIUX OLEHKE B paMKaxX TEKYIIEro KOHTPOJS U
MIPOMEXKYTOUHOM aTTeCTallui, U KOMIUIEKT KOHTPOJIbHO-OIEHOYHBIX CPEACTB NpuBeacH B [Ipuioxkenusx
1,2 k paboueii mporpamme y4eOHOMN AUCITUTLIHHBI.
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BHyTpeHHUI gokyMeHT "0

Jluct cornacosaHua 0000-0000981290

YA.06 ®uanka_2026_09.02.11_PNor"

HOKY Al Naeen Op
DAokymenT a Masen KOp
Ci W Homep 3 T DUO o Peaynerar Rara
Baseqylowuit otgenenuem  (Yenuk Anekcanap CornacosaHo 04.07.2026
AnexkcaHapoBu4
MeToaucT (Bbicwas Hukonaesa Onbra CornacoeaHo 04.07.2026
KBANUUKAUMOHHas HukonaesHa
KaTeropus)
AupekTop Karokosa [Japbs Kucnuuuna Myxab6ar CornacosaHo 06.07.2026
XpucaHosHa ABnypaxmaHoBHa
nasHbIA cneywanuct CornacosaHo 06.07.2026

Mnakcusa Anna
A
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