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1. OBIIIASA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIEOBPA3ZOBATEJIBHOU JUCIIUAIIJIMHBI

1.1. MecTo IMCHUIIMHBI B CTPYKTYpe NpogecCHOHAIBLHOH 00pa3oBaTe/IbHOM
NPOrpaMMBbl:

ObmeoOpa3oBarenbHast aucuuIUIiMHa «DPU3KKa» SABISIETCsl  00s3aTeNbHOI  YacThIO
0011e00pa30BaTeIbHOTO MUKJIa 00pa3zoBareabHON porpammel B cootBeTcTBUU ¢ I'OC CIIO mo
crenuaibHocTd 38.02.06 duHaHChH

1.2 LHeab ¥ muiaHupyemMblie pe3yJbTaThbl 0CBOCHUS AU CHUIJIMHBI:
1.2.1 Heab AUCHUNIMHBI

- Conepxanue nporpaMmbl 0011e00pa30BaTeIbHON UCHUIIIUHB DU3MKa HaMpaBIEHO
Ha JIOCTHKECHUE CIEAYIOIUX LeNei

- (opmupoBanue y o0y4yaroUIMXCsi YBEPEHHOCTU B LIEHHOCTU 00pa30BaHUs,3HAUUMOCTH
¢u3nueckux 3HAHUH Ui COBPEMEHHOIO  KBAJIM(UIMPOBAHHOIO CIELUAINCTA  IpU
OCYILIECTBJICHUH €T0 MPo(heCcCHOHATBHOM e TETbHOCTH;

- (opMHpOBaHUE €CTECTBEHHO-HAYYHON IPAMOTHOCTH;

- OBIAJeHUE cnenu(puyecKkol cUCTeMO (U3NYECKUX TOHSATHHA, TEPMUHOJOTHEH W
CHUMBOJINKOM;

- OCBOCHHME OCHOBHBIX (PM3UYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEN;

- OBJIaJICHUE OCHOBHBIMHM METOJAMHU HAY4HOTO MO3HAHMs MPHUPOJbI, UCIIOJIB3YEMBIMU B
¢uzuke (HaOmrOfE€HME, ONMCAHME, U3MEPEHHUE, BBIABMKEHHE TUIIOTE3, IIPOBEACHUE
9KCIIEPUMEHTA);

- OBJaJIeHUE YMEHUSIMHU 00pabaTbiBaTh JaHHBIE IKCIIEPUMEHTA, OOBSICHATH [IOJIyUEHHBIE
pe3yNbTaThl, YCTaHABINMBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMHU BEIMYMHAMHU B HAOIIOIaeMOM
SIBJICHWH, JIeJIaTh BHIBOBI;

- (opMHpOBaHUE YMEHHUs pelaTh GU3NUeCcKHe 3a7a4i Pa3HbIX YPOBHEH CIIOKHOCTH;

- pa3BUTHE T[I03HABATEJIbHBIX HMHTEPECOB, HMHTEIUIEKTYalbHBIX UM  TBOPYECKHUX
crocoOHoOCTel B Tpolecce NpuoOpeTeHUs] 3HaHUM ¢ MCIOIb30BAHUEM PA3UYHBIX MCTOYHHUKOB
UHPOPMAIIMM ¥ COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHH; YMEHHH (OPMYIHPOBATH H
00OCHOBBIBaTh COOCTBEHHYIO IO3UIMIO [0 OTHOWIEHHIO K (U3NYECKOH HUHPOpMaIH,
IIOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB;

- BOCIHTaHHUE YyBCTBAa FOPJOCTHU 32 POCCUHCKYIO (PU3UUYECKYIO HAYKY.

Oco0eHHOCTh (POPMUPOBAHMSI COBOKYIMHOCTHM 3a/ad H3y4eHUs (U3UKU JJI CHUCTEMBI
CpeAHero npogeccHOHATbHOrO O00pa30BaHMs 3aKII0YaeTcss B HEOOXOAMMOCTH peau3aliu
MpoeCCHOHATBPHON HAMPaBICHHOCTH PEIIaeMBbIX 3ama4, ydé€ra OCOOCHHOCTEH cdepsl
NeSITebHOCTH OYIYIIHUX CTIEUAINCTOB.

1.2.2 [lnanupyemblie pe3yJbTaTbl 0CBOCHHUSI 0011e00pa30BaTeIbHOM AUCHUILIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oo6mue xomnetrennuu (ganee — OK) u npodeccuonanbupie komnerennuu (nanee — [1K)
®I'OC CIIO B COOTHECEHMM C JUYHOCTHBIMHM, METAlPEAMETHBIMM W IPEIMETHBIMU
pesynbratamu ooydenus (panee — [I1P6) ®I'OC COO npencrasieHbl B Ta0IHUIIE:



Tabmuma 1 — [naaupyemblie pe3ynbTaThl OCBOSHHS 00111e00pa30BaTEIbHON JUCIIUTLITMHBI

Koa m HauMeHOBaHHEe

(popmupyembIx
KOMIIeTeHIH

OK 01. BeiOupare crnocoObl
pelieHus 3aja4
npodeccnoHaTBEHOMI

ACATCIIBHOCTH IIPUMCHHUTCIBHO
K pa3JInMYHbIM KOHTCKCTaM

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oonue

JIMYHOCTHBIC pe3yibTarbl AOOJDKHBI OTpaXarb B 4YaCTU
TPpYyAOBOI'0O BOCIIMTAHUA:
- TOTOBHOCTH K TpyAy, OCO3HAHUC IECHHOCTHU MAaCTCPCTBA,

TPYIOIOOHE;

- TOTOBHOCTh K AKTUBHOM JESTEILHOCTH
TEXHOJIOTHUYECKON

U CONMAIGHOW  HANpaBIEHHOCTH,  CIIOCOOHOCTh
WHUIIMMPOBATh,  IUIAHUPOBaTh M CAMOCTOSTEIBHO

BBITIOTHSATH TAKYIO JCSITCIbHOCTH;
- MHTEpEC K pas3audyHbiM cdepam npodecCHoHATbHON
JIEATEIILHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTP K  0OOpa30oBaHUIO
¥ caM000pa30BaHUIO Ha MPOTSHKESHUH BCCH KU3HU;
MertanpeaMeTHble pe3yinbTaThl JOKHBI OTPaXKaTh:
Osnagenue VHUBEPCATLHBIMH YIeOHBIMH
MMO3HABATEIbHBIMH JICHCTBHUIMU:

a) 0a30BbI€ JJOTUYECKHUE ICUCTBUS:

CaMOCTOSITENIbHO  (OPMYIHUPOBATh W aKTyaJIH3UPOBATh
pooIemy, paccMmarpuBarh ee BCECTOPOHHE;
yCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK WM OCHOBaHUS
JUIsL  cpaBHEHHS, Kiaccupukauuu u  000OILIEHUS;
OTIPECTIATh ENU JCSITeNbHOCTH, 33/1aBaTh MapaMeTpsl U
KpUTEPUN

UX  JOCTUXKCHUS,;
MIPOTHUBOPEUHS

B paccMaTpUBAEMBIX SBICHUSIX

0) 0a30BbBIC UCCIIEIOBATEHCKHUE ICHCTBHS:

- BIAACTh HaBBIKAMU Yy4eOHO-UCCIIEOBATENbCKON U
MPOCKTHON  JICATETbHOCTH, HABBIKAMH  pPa3peIICHHS
npobiem;

BBISIBJIATH 3aKOHOMCPHOCTH u

I[I/ICIII/IHJII/IHaprIe

I1P6 1. ChopMHUpOBAaHHOCTH MPEACTABICHUI O POIU
U MecTe (U3MKM U acCTPOHOMHUH B COBPEMEHHOMN
HAyYHOU KapTHHE MHPA, O CUCTEMOOOpa3yoLIei poiu
busuKn

B Ppa3BUTHH €CTCCTBEHHBIX HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTHUH, O BKJIAaJ€ POCCUMCKUX U
3apyOeXHBIX YYCHBIX-(DU3UKOB B PpA3BUTHE HAYKH;
MOHMMaHUe (PU3MYECKON CYIIHOCTH HaOII0IaeMBbIX
SBJICHUN MHUKpPOMHUpA, MaKpoMUpa M MEraMupa;
MOHUMAaHNe ponu aCTPOHOMUU
B IPAaKTUYECKOW  JAESITEIbHOCTH  4YeJlOBeKa U
JManbHEHUIIEeM HAyYHO-TEXHUYECKOM pa3BUTHH, POJIH
¢buzuku

B (opMUpOBaHHU Kpyrozopa U (YHKIHOHAIHHOU
IPaMOTHOCTH Y€JOBEKa JUIsl PEIICHUs MPaKTHUYECKHX
3ajay;

[TP6 2. CdopmMupoBaHHOCTH YMEHUW PACIIO3HABATH
dbusnueckue sBIEHUS (TpolecChl) U OOBSICHATH
UX Ha OCHOBE H3YYEHHBIX 3aKOHOB, PaBHOMEPHOE
U PaBHOYCKOPEHHOE MPSAMOJIMHENHOE [BUKCHHE,
cBOOO/IHOE TaJIeHNE Tel, IBUKEHUE 0 OKPYXKHOCTH,
UHepLUs, B3aUMOJEHCTBHE Tes, KojebarenbHOe
JIBUKEHHE,  PE30HAHC,  BOJHOBOE  JBUKCHHUE;
muddy3us, OpOYHOBCKOE JBHXKEHHME, CTPOCHHE
KHUJIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE oObema Tell
npu HarpeBaHUU (oxmaxaeHun), TEIUIOBOE
paBHOBECHEe, HCIApeHHe, KOHJEHCAlus, IUIaBJICHHE,
KpUCTAJTU3AlMs, KUICHHE, BIAXXHOCTh BO3AyXa,
CBSI3b CpPEIHEN KHUHETUYECKOW SHEPruH TEIIOBOTO
JBIDKEHUSI MOJIEKYJ C aOCOJNIOTHOM TeMmeparypoii,



- BBIBIATH  NPHYUHHO-CJICJICTBCHHBIC  CBS3M H
aKTyaJqu3upoOBaTh 3aJady, BBIJIBHTaTh THUIIOTE3Y €€
pCIlIeHUs, HAXOJWUTh AapryMEHTBI JUIS JIOKa3aTelIbCTBA
CBOMX YTBEPXJICHUM, 33]aBaTh MapamMeTpbl U KPUTEPUHU
peIleHUs;

- aHaTU3UPOBATH MOMYUYEHHBIC B XOJE PEIICHUS 3a/1a4u
pe3ynbTaThl, KPUTHYECCKH OICHUBATh MX JOCTOBEPHOCTD,
MPOTHO3MPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- yMeTh MEPEHOCUTh 3HAHWS B TIO3HABATEIBHYIO U
MPAKTHYECKYIO YaCTH KU3HEACITCILHOCTH;

- YMETh MHTECTPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX
obnacrei;

- BBIJIBUTaTh HOBBIC HJICH, IpeIjlaraTh OPUTHHAIBHEIC
MIOJIXO/IbI U PEIICHHUS;

- MPOSIBISATH CIOCOOHOCTh WX WCIOJB30BAHHUS B
M03HABATEIbLHOM U COLMAIbHOM MIPAKTHKE

IMOBBIIICHUEC MOAaBJICHUA Ta3a IIpH €Tr0 HarpCBaHUH
B 3aKpbITOM COCYyAC, CBA3b MCKAY MDapaMCTpaMu
COCTOsIHHMA T'a3da B HM30IIpOLECCAX; JJICKTpHU3alusa TCII,
B3aHMMOJICHCTBHUE 3apsAa0B, HArp€BaHUC MPOBOAHUKA C

TOKOM, BBaHMOHeﬁCTBHe MAar"HuToOB,
QJICKTPOMArnuTHass MHAYKIUA, I[GﬁCTBPIG MAargsuTHOI'O
I10JIA Ha IIPpOBOJHUK C TOKOM

U IBWOKYIIHICS 3apsil, JJIEKTPOMArHUTHBIE KoJeOaHus
Y BOJIHBI, NPSIMOJIMHEHHOE PacIpOCTPAHEHHUE CBETA,

OTpaXkKCHHE, MpeIOMJICHUE, uHTepdepeHIus,
b paxus
W [OIsApH3alus  CBeTa,  JUCIEPCUS  CBETa;

doTosnekTprudeckuii  A3PQPEKT, CBETOBOC JABJICHHE,
BO3HMKHOBEHHE  JIMHEWYaToro  CIEKTpa  aroma
BOJIOPO/IA, €CTECTBEHHAs u UCKYCCTBCHHAS
PaIMOaKTUBHOCTB;

I1P6 3. Bnanenue OCHOBOIIOJIAral0IMH
(hU3UYECKUMH MTOHSTHSIMU u BEIIMYMHAMU,
XapaKTePHU3yIONUMHU dusznueckue MIPOIIECCHI
(CBI3aHHBIMM ~ C  MEXAHUYECKUM  JIBHDKCHHEM,
B3aUMOJICHCTBHEM Tell, MEXaHHYECKHUMU
KONeOaHUSIMH W BOJHAMH;, AaTOMHO-MOJIEKYISPHBIM
CTPOCHHEM BEIEeCTBA, TEIUIOBBIMU TIPOIECCAMU;
AIEKTPUIECKUM u MAarHUTHBIM ITOJISIMH,
AIIEKTPUICCKUM TOKOM, AJIEKTPOMATHUTHBIMHU
KOJICOQHUSIMU U BOJIHAMU; ONTHYCCKUMU SIBICHHSIMU,
KBAaHTOBBIMH  SIBJICHHSIMH, CTPOSHHUEM aromMa U
aTOMHOTO  siipa, PaJMOAKTUBHOCTHIO); BIAJICHUE
OCHOBOIIOJIATAIOIUMU aCTPOHOMUYCCKUMU
MTOHSTHSIMH, MTO3BOJISIOIIMH XapaKkTepU30BaTh
MIPOIIECCHI, MTPOUCXOJIAIINE Ha 3BE3/1aX, B 3BE3JIHBIX
cHcTeMax,

B MCKTAJIAKTHYECKOW CpeJe; IBUKCHHE HEOSCHBIX
TEJ1, PBOJIIOIMIO 3Be3] U BeeneHHol;

[IP6 4. BrnageHue 3aKOHOMEPHOCTSAMH, 3aKOHAMHU



U TeopusiMu (3akoH BcemupHoro Tsarotenus, |, 11 u 111
3ak0Hbl HpIOTOHA, 3aKOH COXpaHEHUS MEXaHHYECKOMN
SHEPTUM, 3aKOH COXPAHCHHUS HMIYIbCa, MPUHIIMIT
CYNEpIO3UIIMK  CUJI, TMPUHLUI PABHOMPABHOCTH
WHEPIMAIbHBIX CHCTEM OTCYETa; MOJICKYJISIPHO-
KMHETHUYECKYI0 TEOPUIO CTPOCHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, TIEPBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHUsl 3JIEKTPUYECKOro 3apsaa, 3akoH Kymona,
3akoH OMma JiJ1sl ydacTka 1enu, 3akoH OMa Jyist ToJTHOM
ANIEKTPUUYECKON 11enu, 3akoH [[xoyns - JleHia, 3akoH
AIIEKTPOMArHUTHOM WHIYKIIMH, 3aKOH COXPAaHECHHS
SHEPTHUH, 3aKOH MPSMOJIMHEHHOTO PacrpoCTpaHCHHS
CBETAa, 3aKOH OTPAKEHUsI CBETa, 3aKOH MPETIOMIICHHS
CBETa; 3aKOH COXPaHEHUS YHEPTUH, 3aKOH COXPAHCHHS
UMITYJIbCA, 3aKOH  COXPaHEHUs  JJIEKTPUUYECKOTO
3apsja, 3aKOH COXpaHEHUs MacCOBOIO  YHMCIIA,
noctynarel bopa, 3aKOH pagMOaKTUBHOIO pacraja);
YBEPEHHOE HCIIOIL30BaHUE 3aKOHOB u
3aKOHOMEPHOCTEH MpH aHanu3e (GU3NICCKUX SIBICHUN
1 TIPOIIECCOB;

[IP6 6. Brnanenne OCHOBHBIMH METOJAMH HAyYHOTO
MO3HAHUS, HCIONb3YeMbIMU B (U3HKE: IMPOBOAUTH
npsIMblE W KOCBEHHBIE HW3MEpeHHS (DU3HUSCKHUX
BEJIMYWH, BBIOUpPAs ONTUMAaJIbHBIA CIIOCOO M3MEpEHUs
U WCTOJB3Yysl  W3BECTHBIE  METOABI  OIEHKH
MOTPEUTHOCTEN N3MEPEHU, POBOUTH UCCIEAOBAHUE
3aBUCHMOCTEN bu3HIeCKUX BEJIMYHMH
C HUCMIOJb30BaHUEM TMPSMBIX H3MEPEHHH, OOBACHATH
MOJIYYCHHBIE PE3yJIbTaThl, HCIOIB3yd (DU3ndecKue
TEOpUHU, 3aKOHBI W TIOHATHS, WU JeNaTh BBIBOIBI,
coOmonare mpaBwia 0€30MacHOrO Tpyaa MHpu
MPOBEICHUU HCCIIEIOBAHUI
B paMKax yd4eOHOro »OKCIEpUMEHTa U Yy4eOHO-
HCCIICA0BATEIbCKON IEITEIHbHOCTH C MCIIOIb30BAHUEM
1T (POBBIX U3MEPHUTEITBHBIX YCTPOMCTB i



OK 02. Hcnons3oBatk
COBpEMEHHBIE cpelcTBa
MIOKCKa, aHaJIn3a u
MHTEepHpeTanuu WHHOpMAIHU
" UH(POpPMaIIMOHHbIE
TEXHOJIOTUU JIJISl BBITOJTHEHHUS
3a1a4 npogecCuoHATBHON

JCATCIIBHOCTH

JIMYHOCTHBIE pPE3YJIbTaThl JOJDKHBI OTpaXkaTh B YAaCTH
[ICHHOCTH HAayYHOTO [TO3HAHMUSL:

- c(OopMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH W OOIIECTBEHHOW TPAKTHKH, OCHOBAaHHOTO Ha
JManore KyiabTyp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO
MecTa

B TIOJIMKYJBTYPHOM MHUPE;

- COBEpILIEHCTBOBAaHHE S3BIKOBOM M  YHMTATENbCKOM
KYJIBTYPBI KaK CPEICTBA B3aUMOACHUCTBUS MEKIY JIFOAbMU
U TIO3HAHMS MUDA;

MeramnpeaMeTHbIe Pe3yabTaThl TOJKHBI OTPAXKaTh:
Osnanenue YHUBEPCAITbHBIMU y4eOHBIMU
MI03HABATEILHBIMU JICHCTBHSIMHU:

B) pabota ¢ uapopmarnmei:

- BIAQJICTh HaBBIKAMH TIOTYYCHHUS WHPOPMAIUN W3
UCTOYHHKOB pasHbIX THUIIOB, CaMOCTOSITENIBHO
OCYIIECTBIATh TOWUCK, AaHalN3, CHUCTEeMaTH3alHi0 |

8

nabopatopHoro oOopymoBaHus; CHOPMUPOBAHHOCTH
MPEACTaBICHUI

0 MeToAaxX NOJY4YeHHs] Hay4YHBIX aCTPOHOMHMYECKHX
3HAHUM;

I[IP6 7. CdopMupoBaHHOCTH YMEHHUSA pemniarh
pacdyeTHble 3a/aud C SBHO 33/JIaHHOW (H3MUECKOU
MOJIENIbIO,  HUCMOJb3ysd  (pu3Mueckue 3akOHBl U
NPUHIUIBI; HAa OCHOBE aHalIM3a YCJIOBUS 3aladd
BBIOMPATH ¢buznyeckyro MOJIEb, BBIJIEIIATH
dbu3uvecKue BEIUYMHBI U (OPMYJIbI, HEOOXOAUMBIC
JUIA €€ peIleHUs, MPOBOAUTh PAacuyeThl M OLIEHUBATh
pEaNbHOCTh TOJMYYEHHOTO 3HaueHus (U3MUYECKOM
BEJINYMHEI; pemarb KaueCTBCHHBIC 3aj1a4m,
BBICTpanBasi JJOTHYECKU HEMPOTHBOPEUUBYIO IETIOUKY
paccyxaeHui

C OMOpOii Ha HM3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U QU3NYECKUE SIBICHUS

IIP6 5. YMeHue yuuThIBaTh I'paHUIbl IPUMEHEHUS
M3YYEHHBIX (U3UYECKUX MOJAENe: MarepuanbHas
TOYKA, WHEPLUHUAIbHAS CHUCTEMa OTCYETa, MACATbHBIN
ras3; MO CTPOEHHUS ra3oB, KUAKOCTEH U TBEPIBIX
T€J, TOYEYHBIM DJIEKTPUUYECKUM 3apsl, sAlIepHas
MOZIENIb aTOMa, HYKJIOHHas MOJAEIb aTOMHOTO sijpa
IIpU pelieHnn GU3NYeCcKuX 3ajad;

ITP6 9. CdopmupoBaHHOCTH COOCTBEHHOW MO3UIIUN
[0 OTHOIIEHHIO K ¢u3ndecko wuH(popmanuuy,
MOJy4aeMoOi H3 pa3HBIX HCTOYHUKOB, YMEHUH
UCTONb30BaTh IU(POBBIE TEXHOJOTUU JUISl IOMCKA,

CTPYKTYpUpPOBaHUS, MHTEpIIpETANH u
NpeACTaBieHUss y4yeOHOM W  HAayYHO-TIOMYISPHOM
uH(pOpMalMK; pa3BUTUE YMEHUH KPUTUYECKOTO

aHaM3a rnoyyyaeMoi nadopmanuu



OK 03. [IlmanmpoBatb u
peann30oBbIBaTh  COOCTBEHHOE
npodeccnoHabHOE u
JMYHOCTHO® pasBuTHE,
HPEANPUHUMATEILCKYIO

JEATEIILHOCTD B
npodeCCHOHATBLHON chepe,
UCIIOJIb30BAaTh  3HAHHUSA 10
npaBoBOW W (UHAHCOBOU
IPaMOTHOCTH B  Pa3JIMYHBIX
’KM3HEHHBIX CHTYaIHIX

OK 04. S dexTuBHO

MHTEPIIpEeTannio HH(GOpMauK pa3INdHbIX BUAOB H (HOpPM
IPE/ICTaBIICHUS;

- UCTIONIB30BATh cpencTaa UH(POPMALTMOHHBIX
n KOMMYHUKaIITUOHHBIX TEXHOJIOTHUM B pPCICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHU3alMOHHBIX
3aJa4 ¢ COOMIOAeHHEM TpeOOBaHHW  APrOHOMHKH,
TEXHUKH 0€30IaCHOCTH, TMTHEHBI, pecypcocOepekeHus,
NPaBOBBIX M STHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0e30MmacHOCTH

JInyHOCTHEBIC pe3yibTarbl AOOJDKHBI OTpaXaTb B YaCTH
JyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

- CIOCOOHOCTH OIICHWMBATh CUTYAllMI0 ¥ MPUHUMAThH
OCO3HAHHBIC pEIICHHs, OPUCHTUPYSICh Ha MOpPaJIbHO-

HPABCTBEHHbIC HOPMBI
W IIEHHOCTH,

-OCO3HAHME JINYHOIO BKJIAJ B MOCTPOCHHE YCTOMYMBOIO
Oynyero;

MeranpenMeTHbIE pe3yAbTaThl TOKHBI OTPaXKaTh:
OBnanenne YHUBEPCaJIbHBIMHU PEryJIATUBHBIMU
JNEUCTBUSIMU:

a) cCaMOOpraHU3aIHS:

- CaMOCTOSITEIbHO  OCYIIECTBIIATh MO3HABATEIbHYIO
NEeSATENIbHOCTh, BBIABIATH  MPOONEMbI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHEIC 3aJ1a4uu B
o0pa3oBaTenbHON JIeSITETLHOCTH

Y )KMU3HEHHBIX CUTYallUsX;
- CaMOCTOSITENIbHO COCTABJIATDH IUIaH PELIeHUs TPOOIEeMBI
C Y4Y4eTOM HMEIOLIUXCS  PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEM U MPEANOYTEHUN;

0) CaMOKOHTPOJIb.

UCIIONB30BaTh  MpHUEeMbl  peduiekcuu  JJid
CHUTYyalluH, BIOOpA BEPHOTO PELICHHUS;

- YMETb OIIEHMBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATH
pELIEHNUS 10 UX CHUKEHUIO

JIn4HOCTHBIE pPE3YNbTaThl JOJDKHBI OTpakaTb B 4YacTH

OLICHKU

9

ITP6 9. CdopmupoBaHHOCTH COOCTBEHHOW IMO3UIIUN
0 OTHOIIEHHIO K (u3nM4eckoil wuH(pOpMaNNH,
[IOJIy4a€MOM M3  PAa3HbIX HMCTOYHHMKOB, YMEHUH
UCIIOJIB30BaTh IU(PPOBBIC TEXHOJOTUU JUISl TMOMCKA,

CTPYKTYpUpPOBaHUS, UHTEpIIpETANU u
NOpeACTaBlICHUs y4yeOHOW UM  HAyYHO-TIOMYJISIPHOM
uH(poOpManMy; pa3BUTUE YMEHUH KPUTUYECKOTO

aHaJIM3a noyrydaeMoi uudopmanuu

I1P6 10. OBnageHue yMmMeHUsIMH paboTaTh B TIpyIie



B3aUMOJICHCTBOBATh
paboTath B  KOJIJICKTHUBE
KOMaH/JIe

OK 05. OcymiecTBiATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITHIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit @enepanum ¢
y4eTOM 0COOCHHOCTEN
COITMATHOTO U KYJIBTYPHOTO
KOHTEKCTa

u
u

IIEHHOCTH HAYYHOTO TTO3HAHUSI:

-OBJIa/ICBaHNE HABBIKAMHU Yy4eOHO-UCCIICI0BATEIbCKOM,
MIPOCKTHOM M COIMAJILHOM EATEIbHOCTH;
MeTtanpeaMeTHbIE pe3yIbTaThl JOKHBI OTPAKATh:
OBnaziecHue  YHHUBEpPCAJIbHBIMA  KOMMYHUKAaTHBHBIMH
JECUCTBUSIMU:

0) coBMeCTHas JIeSITeIIbHOCTD:

- TIOHUMAaTh W UCIOJb30BaTh MPEUMYIECTBA KOMaHTHOM
Y MH/IUBHIyalIbHOW paboTHI;

- BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JEHCTBUM
C Y4ETOM OOIIUX MHTEPECOB U BO3MOXHOCTEU Ka)JIO0TO
YyjieHa KOJIJIEKTHBA;

- [pPUHUMATh [EIH  COBMECTHOM  JCSATCIHLHOCTH,
OpraHW30BBIBaTh M KOOPJIWHUPOBATh JEHCTBHS IO €€
JOCTHKEHUIO: COCTABIIATH IUIAH IEUCTBUM, paCIIpEACIIATh
pOIM C YyYEeTOM MHEHHUU YYaCTHUKOB, OOCYXKJaTh
pe3yABTaThI COBMECTHON PaOOTHI;

-OI[CHMBAaTh KadyeCTBO CBOCrO BKJIaJa MW  KaXJIOro
y4acTHUKAa KOMaHIbl B  OOIIMI  pe3yiabTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

OsgnageHue YHUBEPCAIbHBIMU pPETyAATUBHBIMU
JEUCTBUSIMHU:

T) IPUHSATHE Ce0sl U IPYTUX JIIOACH:

- IPUHUMAaTh MOTHUBBI U apTyMEHTHI JPYTUX JIOACH mpu
aHaJIM3e PE3yIbTATOB JICATEITHHOCTH

JImdHOCTHBIE pPE3yNbTaThl AOKHBI OTpakaTh B YacTH
ACTETHYECKOTO BOCTTUTAHHUS:

- ACTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYas ICTETUKY
ObITa, HAYYHOTO W TEXHHYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna

1 OOIICCTBEHHBIX OTHOIIICHHM;

B 00J1aCTH MATPUOTUYECKOTO BOCTIUTAHHUSI POSIBIISATH:
-IICHHOCTHOE OTHOIIICHUE K  TOCYIapCTBECHHBIM
CUMBOJIaM, UCTOPHUYECKOMY U TPUPOJHOMY HACIEAHIO,
aMsATHUKAM, TPaIUATIUSIM HapOJIOB Poccun,
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C BBIIIOJIHEHUEM DPAa3JIUYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUpOBaTh  paboTy  TpyHIbl,  pallMOHAIbHO
pacupenensaTh  JAeATEIbHOCTh B HECTAHJAPTHBIX
CUTYalUsIX, aJIEKBAaTHO OLIEHMBATh BKJIAJ KaXKI0TO U3
YYaCTHUKOB IpyHIbI
B PEIICHUE pacCMaTPUBAEMON IPOOIEMBI

ITP6 1. ChopMHUPOBaHHOCTh MpEACTABIECHUI O pOIU
U MecTe (U3MKM U acTPOHOMHUM B COBPEMEHHOMU
HAy4yHOU KapTHHE MHpPA, O CUCTEMOOOpa3yoLeil ponu
bu3uKu

B Da3sBUTUM €CTECTBEHHBIX HAyK, TEXHUKU W
COBPEMEHHBIX TEXHOJIOTHM, O BKJIAJAE€ POCCUUCKUX H
3apyOeXHbIX YYEHbIX-(DU3UKOB B PpA3BUTHE HAYKH;
MOHMMaHHe (PU3MYECKON CYIIHOCTH HaOII01aeMBbIX
ABJICHUM MHUKpPOMMpA, MakKpoMupa M Meramupa,
ITIOHUMaHNe ponn ACTPOHOMUU



OK 07. CoelicTBOBaTh
COXPAHEHHUIO OKpYKaromien
Cpelbl, PecypcocOepeKeHUIO,
MIPUMEHSTh 3HAHUS 00
W3MEHEHUHN KJIMMaTa,
IIPUHIIMITBI OepeKIMBOTO
MPOU3BOJICTBA,  3PPEKTUBHO

JEUCTBOBATh B UPE3BBIYANHBIX
CUTYyalUAX

IocTHxkeHusIM Poccum B Hayke, HCKYCCTBE, CIOpTE,
TEXHOJIOTHSIX U TPYJIE;

MeTtanpenMeTHbIE PEe3yIbTaThl IOJDKHBI OTPaXKarTh:
OBnaneHne  yHUBEPCAIbHBIMH  KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) oOIIeHuE:

- OCYIIECTBIISTH KOMMYHHUKAITMU BO BCeX cpepax KU3HU;

- Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHA
C UCITIOJIb30BAHUCM S3BbIKOBBIX CPCACTB

JIMyHOCTHEBIC pE3yibTarbl AOJDKHBI OTpaXKarb B 4YaCTH
9KOJIOTHYCCKOI'O BOCIIUTaHHUA:

- c(hopMUPOBAHHOCTb  3KOJIOTUYECKOH  KYIBTYpHI,
IIOHUMaHUe BIIUSIHUSA COLIMAIbHO-OKOHOMMYECKUX
IIPOLIECCOB HA COCTOSHUE IPUPOJHONW M COLMAIBHOMN
Cpensl, OCO3HAHME 100aJIbHOIO Xapakrepa
9KOJIOIMYECKUX IPoOIeM;

- IUIAHUPOBAHME W  OCYLIECTBICHUE JIEHCTBHM B
OKpY)Kalolllel cpefae Ha OCHOBE 3HaHUA  Lelei

YCTOWYMBOI'O Pa3BUTHSI YEIIOBEUECTBA;
AKTUBHOE HENpUITHE JEUCTBHUM, TNPUHOCAIIUX Bpe
OKpYKarolen cpee
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B NPAaKTHYECKOW  JEATCIFHOCTH  YeloBEeKa |
JaJIbHEHIIEM Hay4YHO-TEXHUYECKOM pa3BHTHHU, POJIU
bu3uKn

B (OpMHPOBAaHUHM Kpyrozopa M (YHKIHOHAIHHON
IPaMOTHOCTH YeJIOBEKa VISl PEIICHHS MPAKTUYECKUX
3amad

I[TP6 8. CdopMHpOBaHHOCT, YMEHHS TNPUMEHSITH
[OJlyYE€HHbIE 3HaHMsSI Il OOBSICHEHMSI YCIOBUU
NPOTEKaHUs (PU3MYECKUX SBICHUH B MPUPOIEC U IS
MPUHATUSA NPAKTUYECKUX PEUICHUM B IOBCEIHEBHOU
KU3HM Uil obecrieueHust  0€30MacHOCTH  IpHU
oOpamiernd ¢ OBITOBBIMH ~ TIpuOOpamMu |
TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHMS 340POBbS
U CcOONIONEHUS] HOPM 3KOJIOTUYECKOTO IOBEJIECHUS B
OKpyXKarolllel cpeze; MOHMMaHuEe HEeoOXOIUMOCTH
NPUMEHEHHS JTOCTIKEHUN (PU3UKHM U TEXHOJOTHMA IS
PalMOHAaIBbHOTO IPUPOJOTIONIB30BAHUS



2. CTPYKTYPA n COILEP/KAHUE OBIIIEOBPA3ZOBATEJILHOM

JTUCHUIINHBI

2.1. O0beM AUCHMILVIMHBI M BUABI Y4eOHOI padoThI

Bua yueOHoi# padoTnbl

O0LeM B yacax

OBBEM OBPA3OBATEJIbHOM INPOI'PAMMbI TMCIHUILIVHBI: 76
- TeOpeTHYeCKoe 00yUeHue 36
B T4. MpodecCHOHATBHO-OPUEHTHPOBAHHOE colep)aHue (TpaKkTU4ecKas -
MOATOTOBKA)

- NIPAKTHYeCKHe 3aHATHS 40

B T.4.

po(eCCHOHAILHO-OPUEHTUPOBAHHOE COJIEpKaHKe (IIPAKTHYECKasi IOrOTOBKA)

nuddepeHIMpoOBaHHBIN 3a4eT

- IPOMEKYTOUYHAA aTTeCTAllUsA

B TOM YHUCIJIC:

KOHCYJIbTallun

OK3aMCH

auddepeHupoBaHHbI 3aUeT
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2.2 TemaTUYEeCKUM IJIaH U COJIEpKAaHUE AUCIIUTUIMHBI

KosinuecTBo ayIUTOPHBIX YaCOB

H BCEro B T.4. B 1pog.
anMeHOBaHHe Pa3/ieJioB H TeM TeopeTH4. NpaKTHY.
OpHeHTHp-€e
o0yueHue 3aHATHS
cojiepKaHue

BBenenune. @u3nka M MeTOAbI HAYYHOI0 MO3HAHUS 2 - 2 -
Pa3ges 1. Mexanuka 18 - 6 12
Tema 1.1 OCHOBBI KHHEMAaTHKH 6 - 2 4
Tema 1.2. OCHOBBI TMHAMUKH 6 - 2 4
Tema 1.3. 3akoHBI COXpaHEHHUs] B MEXAHUKE 6 - 2 4
Pasnen 2. OcHOBBI MOJIEKYJISIDHOU (PM3MKHM ¥ TEPMOAMHAMHUKHU 16 - 8 8
Tema 2.1.0cHOBBI MOJIEKYIIIPHO-KMHETUYECKOW TEOPHUH. 6 - 4 2
Tema 2.2. OCHOBBI TEPMOJIMHAMMKHU. 4 - 2 2
Tema 2.3. ArperarHble COCTOSTHUsIBEIIECTBA U (Da30BbIe IEPEXOIbI 6 - 2 4
Pasnea 3. DaekTpoguHaMuKka 12 - 6 6
Tema 3.1 Dnexrpuyeckoe nosie. 3aKOHbI MOCTOSHHOTO TOKA. 6 - 2 4
Tema 3.2 DneKTpuU4ecKUi TOK B pa3IMYHbIX cpeaax 2 - 2 -
Tema 3.3 MaruurtHoe 1nose. DIeKTpOMarHuTHas HHIYKIUS 4 - 2 2
Pasnea 4. Kosie6anusi u BOJIHbI 8 - 4 4
Tema 4.1. Mexanndeckue KoJaeOaHusl U BOJTHBI 4 - 2 2
Tema 4.2 DnekTpoMarHuTHbIE KOJI€0aHUs U BOJIHBI 4 - 2 2
Pasznea 5. OnTuka 10 - 6 4
Tewma 5.1. ITpupona csera. 4 - 2 2
Tema 5.2 BorHOBBIE CBOWCTBA CBETA. 4 - 2 2
Tema 5.3 CrnieniasibHast TECOPUS OTHOCHTEILHOCTH 2 - 2 -
Pa3nen 6. KBanToBas ¢pusuka 4 - 2 2
Tema 6.1 KBantoBasi ontuka. ®u3uka aroMa U aTOMHOTO sIJIpa 4 - 2 2
Pa3nen 7. Ctpoenne BceneHnnoii 4 - 2 2
Tema 7.1 Ctpoenne ComHeqHOM cucTeMbl. DBOJIoNMs Beenennoit 4 - 2 2
JAnddepeHunpoBanHblii 3a4eT 2 - - 2
Bcero no gucuunjiune 76 - 36 40




2.2. TemaTnyecKkuii IJIaH U COAEP>KaHUE U CLIUTIIIMHBI

HaumeHnoBanue pa3snesioB Conepxanne yueOHoro Marepuasa u GopmMbl OPraHM3anMM 1esITeIbHOCTH O0bem Konsi
U TeM 00yYaKO M XCS B KOMIIETEHIH,
yacax | ¢GopMHpPOBAHHIO
KOTOPBIX
crnocodcTByeT
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
Bgenenue. Conep:xanue yueOHOro Marepuaja 2 OK 03
Du3uKa U METOAbI OK 05
HAYIHOTO BBenenune. @u3uka ¥ MeToAbl HAy4YHOro mo3dHaHusi. Ousuka - (QyHIaMEHTaIbHAS 2
O3HAHUSI Hayka o mnpuponae. EcTecTBeHHO-HayuHBI METOJ IO3HAHUS, €r0 BO3MOXKHOCTH U
IPAHUIBI IPUMEHUMOCTU. DKCHEPUMEHT U TEOpHUA B IPOLECCE IMO3HAHUS MPUPOJIBL.
MopnenupoBanue pu3nuecKux sBICHUM U mpoueccoB. Posib SKCIEpUMEHTa U TEOpUHU B
npouecce mno3HaHus npuponbl. Dusnueckas BenuuuHa. DU3NYECKHE 3aKOHBI
I'panunbl mpuMeHUMOCTH (DU3MUECKUX 3aKOHOB M Teopuid. [IpuHIUI COOTBETCTBUS.
[Tonatue o ¢usnyeckoil kapruHe wmwupa. llorpemHocTn u3MepeHUil (QuU3MUECKUX
BEJIMYUH
Pasgen 1. Mexanuka 18
Tema 1.1 Coaep:xanue yueOHOT0 MmarepuaJja 6 OK 01
OcHOBBI KHHEMATHKH OcHoBbI KHHeMATHMKHM. MexaHuueckoe JBMKEHHME U €ro BuUAbl. MarepuanbHas OK 02
Touka. CKaJsipHble U BEKTOpHblE (u3nyeckue BeIUYMHbL. (OTHOCUTENIBHOCTh OK 04
MEXaHH4YecKoro  JBmkeHHs. Cucrema  orcuera. [IpMHIMII  OTHOCUTENBHOCTH OK 05
lNamunes.  Tpaexropus. Ilyte. Ilepememienue. PaBHOMepHOE mNpSAMOIMHEHHOE OK 07
nBukeHne. CKOpoCTb. YpaBHEHHME JABM)KEHUSA. MIHOBEHHas M CpPEOHAS CKOPOCTH. 2
Yckopenue. [IpsMonuHeliHOE NBHKEHUE C TOCTOSHHBIM YCKOpeHUEM. J[BUxkeHue c
MOCTOSIHHBIM YCKOpPEHHEM CBOOOJHOrO MajeHus. PaBHOMEpHOE JBUKEHHE TOYKU I1O
OKPY)KHOCTH, yIJIOBasi CKOpocTh. lleHTpocTpemurenbHoe yckopeHue. Kunemaruka
a0COJIIOTHO TBEPJIOrO Tea
B Tom unciie, NIPAKTHYECKUX 3AHATHI 4
I13 Ne 1 Onpenenenue OCHOBHBIX XapaKTEPUCTUK PAaBHOIIEPEMEHHOIO ABHKEHUS 2
I3 Ne 2 ViccnenoBanue ABUXKEHUS TeJla O AEMCTBUEM MOCTOSTHHOU CHUJIBL. 2
Tema 1.2 Coaep:xanue yueOHOro Mmarepuasia 6




OCHOBEI JTUHAMHKH

OcHoBHas 3aga4ya pxugamuku. Cuiia. Macca. 3akonbl Mexanuku Helorona. Cuinl B
npupone. Cunma TSKECTM M CWIA BCEMHPHOIO TATOTEHHsA. 3aKOH BCEMHPHOIO

taroteHus. llepBas kocMmuueckas CKOpPOCTh. JIBM)KEHHME IUIAaHET M MallbIX Tej 2
Conneunoini cuctemsl. Bec. HeBecomoctb. Cuitbl ynipyroctu. Cuiibl TpeHust
B TOM 4yKciie, MPAKTHYECKUX 3AHATHI 4
I13 Ne 3 [Ipumenenue 3akoHOB HpioTOHA B pacu€THBIX 3aqa4ax 2
I13 Ne 4 V3yuenrne 0COOCHHOCTEH CUITbI TPEHUS (CKOJIbKECHUS ) 2
Tema 1.3 Coneprxxanue y4eOHOro MmarepuaJia 6
3aKoHBI COXpaHeHHUsl B
MeXaHIKe 3akoHbl coxpaHeHusi B MexaHuke. lmnynec Tema. Mmnynbc cuibl. 3akoH
coxpaHeHusi uMmIynabca. PeaktuBHoe nBkeHHe. Mexanndeckas paboTa U MOIIHOCTD.
Kunernueckas sneprus. IloreHnuanbHas 3Heprus. 3akOH COXPaHEHUS MEXaHUYECKOU
sHepruu. PaboTa cuiibl TSHKECTH M CUJIbl ypyrocTu. [IpumMeHeHre 3akoHOB COXpaHeHusl. 2
Hcnonp3oBaHue 3aKOHOB MEXAHUKHU JUIsl OOBSICHEHUSI IBUJKEHUSI HEOECHBIX TENl U JUIS
pa3BUTHUA KOCMHUYECKUX WCCIEJOBAHUN, TPAaHULBI TPUMEHUMOCTH KIACCHUECKOU
MEXaHUKHU
B ToM unciie, npakKTHYeCKUX 3aHATHIA 4
I13 Ne 5 Vzyuenue 3akoHa COXpaHEHHS] UMITYIIbCA. 2
I13 Ne 6 CoxpaHeHne MEXaHMUECKOM dHEPTrUu MpU JBUKEHHUH Teja MO JEHCTBUEM CHUIT 2
TSKECTH YIPYTOCTH
Pa3znen 2. MoJiekyasipaasi pu3uka u TEpMOTUHAMHUKA 16 OK 01
Tema 2.1 Conepxanne y4eOHOro MarepuaJia 6 OK 02
OcHOBbI  MOJIEKYAAPHO- | OCHOBHBIE TOJIOKEHHMS MOJIEKYJISIPHO-KHMHeTH4YecKol Teopuu. PasMepsl U Mmacca OK 03
KHHeTH4YeCKO# Teopuu MOJIEKYNT M aroMOB. bpoyHoBckoe nBuxkeHue. CTpoeHHe ra3zo00pa3HBIX, >KUIKUX U OK 04
TBepAbIX Ten. MnmeanpHbrit ra3. JlaBnenue raza. OCHOBHOE YpaBHEHHUE MOJICKYIISIPHO- OK 05
KMHETHYECKOM Teopuu TazoB. Temmeparypa U ee u3MepeHue. AOCOIIOTHBIM HYIb 2 OK 07
TeMreparypel. TepMoauHamMuueckas IlKaja TeMmeparypsl. Temmeparypa 3Be3q.
CKopocTH IBMKEHMSI MOJEKYT UM UX H3MEPEHHE. YPAaBHEHHUE COCTOSHUS HIE€AIBHOTO
ra3a. Mzomponeccel u ux rpaduku. ['a30BbIe 3aKOHBI
YpaBHeHHe COCTOSIHUSI MAeaJIbHOTO rasa. M3omponeccel u ux rpaduku. ['a3oBbie 5
3aKOHBI
B Tom uynciie, NpaKTHYECKUX 3AHATHHI 2
I3 Ne 7 TlpumeHeHue ra30BbIX 3aKOHOB IIPU PELICHUH 3a]a4 2
Tema 2.2
Coneprxxanue y4eOHOro MmarepuaJia 4
OcHOBBI
TEPMOIMHAMHKHI Buyrpennsin dJHeprusi. Pabdora u Temionepemnada. KoJum4ecTBO TemJIoOThI. 5

VYpaBHenue TtemioBoro Oamanca. [lepBoe Hawyano TepMOAMHAMUKU. AnuaOaTHBIHI




npouecc. Bropoe Havano TepmomuHamMuku. TeruioBwie nurarenu. KIIJ[ TemioBoro
asurarens. OxpaHa npupoJsl

B TOoM umnciie, NpAKTHYECKUX 3aHATHI

N

113 Ne 8 IlpumeHeHrne OCHOBBI TEPMOIMHAMHUK TP PEIICHUH 3a]1a4

Tema 2.3

ArperatHble  COCTOSIHUSI
BellecTBa U (pa3oBbie
nepexoabl

Coaep:xanue yueOHOro MarepuaJa

ArperatHblie cOCTOsIHMSI BemecTBa # (a3zoBble mnepexoabl lcnapenue wu
KoHJeHcauus. HacelmeHHbII map M ero cBoicTBa. OTHOCHUTENBHAs BIIAXKHOCTH
Bo3ayxa. Ilpubopsl i ompeneneHusl BIAXHOCTH Bo3nyxa. Kunenwe. 3aBHCHMOCTD
TEMIIEPATyphl KUIIEHUs OT AABJIEHUA. XapaKTEPUCTUKA )KUJKOTO COCTOSIHHUS BELIECTBA.
bmwxuuit  nopsaok. IloBepxHocTtHoe HarskeHue. CmaumBanue. KannsuispHbie
ABJICHUs. XapaKTEpUCTUKAa TBEPAOIO COCTOSAHMA BellecTBa. Kpucrammueckue u
amop(¢HbIe Tena

B ToM umnciie, npakKTHYECKUX 3aHATHI

I3 Ne 9 I/ISMepeHI/Ie OTHOCHUTEIIbHOU BJIa)KHOCTHU BO3yXa, NIOBEPXHOCTHOI'O HATAKCHUA
KHUOKOCTH.

113 Ne 10 N3yyeHue TennoBoro paciiupeHus TBEpAbIX TEIl, BOJBI.

Pa3nen 3. dnekTpoauHamMuka
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Tema 3.1
JJIeKTpUYecKoe mnoJie,
3aKOHBI MOCTOSTHHOTO
TOKA

Coaep:xanue yueOHOT0 Marepuasa

JaeKkTpuyeckoe MmoJie, 3aKOHbI NOCTOAHHOIO TOKA OJEKTPUYECKUE 3apsijibl.
DJeMeHTapHbIA JJEKTPUUECKUM 3apsi. 3akoH coxpaHeHus 3apsjaa. 3akoH Kymona.
Onektpuyeckoe  mnone.  HampsokeHHOCTh — anekTpudeckoro  mond.  Ilpuniun
cynepno3unuu mnoned. [IpoBOAHWMKM B 3NEKTpUYECKOM moJie. JMAJIEeKTpUKH B
anektpuueckoM none. llonmspuzaumst  guonektpukoB. Ilorenmman.  Pa3HocTh
MOTEHITMATIOB. DKBUMIOTCHIIMAIbHBIC MMOBEPXHOCTH. CBSI3b MEXKIY HAMPSIKEHHOCTHIO U
Pa3HOCTBIO MOTEHIIMAIOB 3JIEKTPUUYECKOTO MO, DNEKTPOeMKOCThb. KoHaeHcaTopsl.
DHeprus 3apsHKEHHOTo KOHIeHcaTopa. [IpuMeHeHne KOHIeHCAaTOPOB.

YcnoBusi, HEOOXOAUMBIE JII BOZHUKHOBEHUS U TOMACPXKAHHS IIEKTPHUECKOTO TOKa.
Cuna TokKa. ODOJEKTPUYECKOE CONMpOTHBIEHHE. 3akoH OMa s yyacTKa IEMH.
[MapannensHoe W MOCIENOBATEIHLHOE COSAMHEHHE MPOBOAHUKOB. PaboTa M MOIIHOCTH
MOCTOSSHHOTO  TOKa.  TemoBoe — naeiictBue  Toka  3akoH  Jlkoyms—JleHna.
DNEKTPOJABMKYIAs CHJIA ICTOYHUKA TOKA. 3akoH OMa JU1sl TOJIHOM 1enH

B TOM 4yHcile MpaKTH4YeCKUX 3aHATHI

II3 Ne 11 Msyuenume 3akoHa Oma sl ydacTKa LENM MOCJIEAOBAaTEIbHOIO U
N1apaJuIesIbHOTO COEIMHEHUS TPOBOIHUKOB.

I3 Ne 12 Onmnpenenenne 3IJIC u BHYTPEHHETO CONPOTHUBIICHUS HWCTOYHUKA
HaIpsDKECHUS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07




Tema 3.2
DJIeKTpHUYeCKHil TOK B
Pa3IMYHBIX Cpeax

Coneprxanue y4eOHOro MarepuaJia

DJIEKTPUYECKHI TOK B MeTaJLJI1aX, B 3JIEKTPOJMTAX, ra3ax, B BAKyyMme. DJIEKTPOJIU3.
3akoH anektponu3a Papajnes. Buabl ra3oBbix pa3paaoB. TepMoaneKTpOHHAS SMUCCHSL.

[Tna3ma. DnekTpuueckuid TOK B NOdXynpoBonHuKax. CoOCTBEHHass W TIpUMeEcHas 2
npoBoguMocTH. P-n mepexox. IlomympoBonHukoBble mnpubopsl. I[Ipumenenue
I10JIYTIPOBOAHHUKOB
Tema 3.3 Coneprxkanue y4eOHOro MarepuaJia 4
MarnuTHoOe noJie, MarHuTHOe 1oJie, JJIeKTPOMAarHUTHAs UHAYKIUS
JIeKTPOMATrHUTHASA Bektop wuHaykuuu MarmuTHoro mnojs. B3ammopeiictBue TokoB. Cuna Amrmepa.
MHAYKIMSA [Ipumenenne cunpl Amnepa. MarHuTHbIM ITOTOK. JIeiCTBHME MAarHMUTHOIO IIOJIS Ha
nwkymmiicss 3apsa. Cuna Jlopenua. Ilpumenenue cuibl JlopeHna. MarHuTHble
cBoiicTBa BeuiecTBa. CollHEUHAss aKTUBHOCTb M €€ BIMsSIHME HAa 3eMito. MarHuTHble 2
Oypu. SIBiieHHE 31E€KTPOMArHUTHOM MHIYKUMU. 3aKOH 3JIEKTPOMArHUTHOM MHAYKIUH.
[IpaBuno Jlenma. BuxpeBoe snekrpuueckoe mosie. DJC HHIYKIHUU B ABUKYIIAXCS
IPOBOAHMKAX. SIBIeHMe caMOMHAYKIMHM. MHIYKTHBHOCTb. DHEpruss MarHUTHOIO
110JI1 TOKA. DJIEKTPOMArHUTHOE 10JIe
B ToM 4ncie nmpakTHYecKHX 3aHATHH 2
I3 Ne 13 3axkon Ammepa. Cuna Jlopenna. VM3ydeHue siBICHHs DIIEKTPOMArHUTHOM
UHIYKIWH. 2
Pa3nea 4. Kosiedoanust 1 BOJIHBI 8 OK 01
Tema 4.1 Conep:xanue yueOHOro Marepuaja 4 OK 02
MexaHu4ecKHe Mexannyeckue KoJieOaHHsi W BOJHBI. ['apMoHnueckue KoieGanus. CBOOOIHBIE OK 04
KO0JIe0aHUSA M BOJHBI MexaHuueckue kosiebanus. [IpeBparieHue 3HEpruu Nnpu KojaeOaTeabHOM JBHXKEHUH. OK 05
Maremarnuecknii MasTHUK. [Ipy)XMHHBI MasATHUK. BBIHYXJI€HHBIE MEXaHUYECKHE 2 OK 07
koseOanus. Pezonanc.
[lonepeunble W NPONOJBHBIE BOJHBI. XapaKTEPUCTUKH BOJHBI. 3BYKOBBIE BOJIHBI.
VYnbTpa3ByK U €ro NpUMEHEHHE
B TOM 4yKciie NPpAKTHYECKUX 3aAHATHH 2
I13 Ne 14 M3yyenue 3aBUCHMOCTH NepUoAa KojaeOaHU MasiTHUKA OT JJIMHBI HUTH, 2
OT Macchl Irpysa
Tema 4.2 Conep:xanue yueOHOro Marepuaja 4
JIeKTPOMATHHTHbIE DJIeKTPOMATHUTHbIE KoOJe0aHusI M  BOJHBI. CBOOOJHBIC BIEKTPOMArHUTHBIC
KO0JIeOaHMS ¥ BOJIHBI
koseOanus. [IpeBpamienue sHepruu B kojebareabHOM KoHType. Ilepuon cBoOOTHBIX )

MEKTpUUeCcKuX KojeObanui. Popmyna Tomcona. 3aryxarlime 3JIEKTPOMAarHUTHBIE
KojieOaHus. BeIHY)KICHHBIE 31eKTpuieckue konedanus. [lepemennbiii Tok. Pe3onanc B
NEKTpUYECKOr 1enu. [ eHeparop nepemeHHoro Toka. Tpancdopmaropsl. [lomyuenue,




nepejaya 1 pacnpeesieHre AeKTPOIHEPTUH.

DONeKTpOMarHuTHbIE BOJHBL. CBONCTBAa  AJMEKTPOMAarHUTHBIX BOJH.  OTKPBITHIN
kosie0atenbHbli  KOHTYp. OmbiThl I ['epma. M3o0perenue pamuo A.C. IlomoBbim.
[Tonsitue o paguocsssu. [lpuniun pagunocssasu. [lpumeHeHue 31eKTPOMarHuTHHIX BOJH

B TOM 4MciIe NpaKTH4YeCKUX 3aHATHI

I3 Ne 15 Omnpepenenrie XapakTepUCTUK NEPEMEHHOTO Toka. Pacuér MHAYKTUBHOTO U
€MKOCTHOT'O COTIPOTHBJICHUS B IICTTH MIEPEMEHHOTO TOKa

Pa3zgea 5. OnTuka

10

Tema 5.1
IIpupona cBera

Coaep:xanue yueOHOro Marepuaja

IIpupona cBera. ToueuyHwlii UCTOYHUK cBeTa. CKOPOCTh PacHpOCTPAaHEHHUs CBETA.
3akoHbl OTpaxeHusi W mnpenomisieHuss cera. [lpunnun [roirenca. ConHeuHble U
nyHHble 3aTMeHud. [lomHoe orpakenue. Jlun3zel. [locTpoenne nzobpaxeHus B JIMH3AX.
@opMyna TOHKOM JIMH3BL. YBEJIMYEHHE JMH3bL. [71a3 Kak onTuyeckas CucTeMa.
OnTrueckue npubopsl. Teneckonsl

B Tom Yncjae, IPaKTHY€CKUX 3aHATHH

I3 Ne 16 Pemenne 3ama4 Ha TPUMEHEHHE 3aKOHOB OTPAXEHUS M MPEIIOMIICHUS
CBETa

Tema 5.2
BoJiHoBbI€ cBOlicTBa
cBeTa

Coaep:xanue yueOHOro Marepuasa

BoanoBbie cBoiictBa cBera. Mutepdepennus cBera. KorepeHTHOCTH CBETOBBIX
nyuyeit. Untepdepenunss B ToHkux IUieHKax. Kombia Herorona. Hcmonb3oBanue
untepdepeHiiun B Hayke W TexHuke. [udpakmus cera. Judpakmus Ha menu B
napayienbHbiX Jydax. JudpakiuonHas perierka. [lomspusaius monepevHbIX BOIH.
[Tomsapuszanusa ceera. Ilomspouael. ducnepcust cBera. Bunabl usnydeHunid. Bunsl
cnekTpoB. CnekTpel ucnyckaHusi. CrnekTpsl noriomeHus. CrnekTpalbHbId aHaJIN3.
CnexTpanbHble KJacChl 3Be3l. YiubrpaduoneroBoe wusnydeHue. WHpakpacHOe
n3nydenue. Penrrenosckue nyun. Ix mpupozaa u cpoiictpa. [llkana s3nekTpoMarHUTHBIX
W3yYECHHI

B Tom unciie, NpaKTHYECKUX 3aHATHHI

I13 Ne 17 M3zyuenune unTephepeHInu U TUPPAKIIUHA CBETA, CIEKTPOCKOIIA.

Tema 5.3
CneuunajbHasi Teopus
OTHOCUTEJIbHOCTH

Conep:kaHue y4eGHOT0 MaTepuasia

CneuuajbHasi Teopusl OTHOCHTEJIBLHOCTH. J[BMXKEHHE CO CKOPOCTBIO CBeETA.
[Toctynarbl TEOpUM OTHOCUTENBHOCTH U CIEACTBHS U3 HUX.HBaApHAHTHOCTH MOIYJISA
CKOPOCTH CBETa B BaKyyMe. DHeprusi mokos. CBsA3b MacChl U SHEPTUU

CBOOOTHOM YaCTHUIIBI. DIIEMEHTHI PENSITUBUCTCKON JUHAMHUKHI

OK 01
OK 02
OK 04
OK 05




Pasnen 6. KBantoBasi puzuka

Tema 6.1

Coneprxkanue y4eOHOro MmarepuaJia

KBantoBasi onTuka.
duzuka aTomMa u
aTOMHOIO siApa

KBanroBasi ontuka. ®Ou3uka aroMa u aroMHOro siapa. KsaHtoBas rumoresa

[Inanka. TemmoBoe wu3nydenue. KopnyckyaspHO-BOJHOBOM —ayanu3Mm. DOTOHBIL
I'mnore3za ne bpoins 0 BOJHOBBIX CBOMCTBax 4dacTull. JlaBieHue cBeTa. XMMHUYECKOE
nericteue ceera. OnwiTel [1.H. Jle6eneBa u H.U. BaBunosa. ®oroaddekr. YpaBHeHHE
Ouinmreitna s Gororddekra. [Ipumenenue porodddexra.

PasButre B3MISA0B Ha CTpoeHME BemiecTBa. Mozaenu CTpoeHusi aTOMHOIO SApa.
SAnepuas moznens aroma. OmbiTel D. Pezepdopma. Mozens atoma Bogopoaa o H. Bopy.
KBanToBeie nocrtynarel bopa. Jlazepbl. PannoakTuBHOCTh. 3aKOH paguOaKTUBHOIO
pacnana. PammoaktuBHbie TpeBpamieHus. CrnocoObl HAONIOACHUS W PETUCTPAIlUU
3apshkeHHbIX yacTtull. CTpoeHue atoMHoro snpa. [ledekt maccel, SHEprus CBA3H H
YCTOMUYMBOCTh  aTOMHBIX  SIED. SAnepHble peakuuu. fnepHas dHeEpreTHka.
DHepreTUYecKuid  BBIXOA SIIEPHBIX peakuui. VcKyccTBeHHass paJuOaKTUBHOCTD.
Henenune tsoxenslx snep. LlenmHas spepHas peakuus. YrpasisieMas LEIHAs peakius.
Anepubiii  peakrop. TepmosnepHwlii  cuHTe3. OHeprus 3Be3n. [lomydyenue
paAMOaKTUBHBIX M30TONOB W MX NpuUMeHeHHe. buonoruueckoe  nencTBUe
PaANOAKTUBHBIX M3JTyYE€HUU. DIIEMEHTAPHbIE YACTUIIbI

B Tom yucjae, nNpakTu4eCKux 3aHATHH

13 Ne 18 Pemenue 3ama4 Ha MpUMEHEHHE YpaBHEHUWs DWHINTEHHA, HAa ONpeAeTICHHuE
HYKJIOHHOTO COCTaBa aTOMHOTO sJipa

OK 02
OK 04
OK 05
OK 07

Pa3nea 7. Crpoenue Bceenen

HOH

Tema 7.1

Coaep:xanue yueOHOro MarepuaJa

Crpoenue CosiHe4YHOM
CHCTEMBbI JBOJIIOMHUS
Bceaennoi

Crpoenne Conneunoi cucrembl JBoyonusa Bceeaennoit Crpoenne ConHeuHOU
cuctembl. CosTHEeUHasi CUCTeMa: IIJIaHEeTHI U MaJjible Tena, cuctema 3emiisd — JlyHa
Crpoenue u sBomrorust Conuna u 38€3a. Kiaccuduxanus 38E31. 3BE3/1bI 1 UCTOYHUKU
HUX DOHCPIrUu. I'anmakTnka. COBpeMeHHBIe NpEaACTaBJICHUA O CTPOCHHWHU MW 3BOJIOIHUHU
Bceenennon

B Tom umciie, NPaAKTHYECKUX 3aHATHH

I13 Ne 19 M3yuenue kapThl 3BE3AHOTO Heba

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

JAnddepennmpoBannbrii 3ader (113 Ne 20)

NN DN

Bcero:




3. VCJIOBHSI PEAJIM3AIIMHA TTPOTPAMMBI OBIIEOBPA3OBATEJILHOM
TACIATITAHBI

3.1. TpeOoBaHus K MAaTEePHATbHO-TEXHHYECKOMY 00ecieuyeHUIo

— pabouee mecTo nenarora (mpemnoaaBarenbckuit ctod (1 mr.), ety (1 mrT.)

—  paboumne mecta oOyqarontuxcs (ctomnsl Jadbopatopubie (13 mT.), cTymbs (25 mT.)

—  1ocka yueOHas (MesoBas Tpexcekiuonnas) (1 mr.)

— mnakarel: «Kapra 3Be3gHoro meb6a» (1 mrt.), «3Be3nHoe HeOo» (1 mit.), «lIpomecc
pactpocTpaHeHus KoJIeOaHWM B CIUIONIHOM cpene (KUAKOH, TBEpAOH, razoodpazHoii) (1 mit.)»,
«DPyHnamenTanbubeie pusnueckue noctosHHbe (1 mT.)», «MeXayHapoaHas CHCTEMa €IUHHIL
CU (1 wr.)», «IIpucTaBku 1 MHOKUTETU GU3HIESCKUX BeMUnH» (1 1mIT.)

—  I'mob6yc 3emmum (11mT.)

—  I'mob6yc Jlynsl (1 mT.)

—  Temnypuit (Monenp Connne-3emis-JIyna) (1 mr.)

—  Creknsannas nanouka (10 mmr.)

—  @®I'OC komiiekT. JJabopatopHblit KOMIUIEKT 110 MeXaHUKe (3 1IT.)

— @I'OC kowmmekt. JlabopaTOpHBI KOMIUICKT IO MOJICKYJSIDHOH (U3MKE W
TepMOJArMHAMUKE (3 IIT.)

—  @®I'OC komiekT. JJaboparopHblit KOMILIEKT 10 3iekTpoauHamuke (¢ BC-4,5 M1) (3
IIT.)

—  @I'OC komiiekT. JJabopaTopHbIil KOMIUIEKT IO ONTHKE (3 IIT.)

— Tabmuna «Illkana 37eKTpOMarHUTHBIX H3IydeHui» (1 mrT.)

— Meroandeckue peKOMEHAAINH K JabopaTOpHbIM padoTam no Mmexanuke (1 mrT.)

— Meroanueckue pekOMEHAANWU K JAa0OpaTOpPHBIM paboTaM IO MOJIEKYJISIPHON
¢uznke u repmoarHamuke (1 mr.)

— Meroaunueckue pekoMeHAalUU K J1abopaTOpHBIM padboTam 1o 3nekTpoauHamuke (1
IIT.)

—  Meroanueckue pekoOMeHAAlNH K JJabopaTopHbIM paboTam 1o ontuke (1 mir.)

— Meroanueckue peKOMEHIAalMU MO MPUMEHEHHI0 B y4eOHOM Ipoliecce Habopa 1o
ANEKTPONIN3Y «DNeKTpoauT IP-1» (2 wrT.)

— Habop no anexrponuzy «nexrpoaut ID-1» (1 m.)

— Jlabopatopusie oBenupHbie Becbl M-ER 122ACF (JR) (1 mT.)

— Oranon Beca 100 r (1 mrt.)

—  Apeomerp 1000-1050 xr/m3 (1 mt.)

— Habop atomoB 11t coctaBienus moaeneit mosekyn gaboparopusliii I1C (1 mT.)

— Monens «Kpucramumdeckas pemerka «Anmas» nemonctparuonHas [1C (1 mwr.)

—  Komnekius. Ctexino u uznenus u3 crexia (1 mr.)

—  Komnexnus. Tormgo (1 mT.)

—  Konnexuus. Hedtbs 1 npoaykTs! ee nepepadotku (1 mirt.)

—  Komnekuusa. Kamennsiii yrons (1 mr.), Komnexnus. Amtomunnii (1 mr.)

—  Komnekuus. [Tnactmaccesr (1 mt.), Komnexus. Merasst (1 mT.)

—  Komnexuwms. Bomokna (1 miT.)

— JlaGopaTopHBIif KOMIUIEKT MO MexaHuke (1 mrT.)

— JlaGopaTopHBIi KOMIUIEKT 110 MOJIEKYJIIpHOU (pu3nKe U TepMoiHaMuKe (2 mT.)

— JlaGopaTopHBIi KOMIUIEKT 1O ONTHKE (2 1IT.)

— JlaGopaTopHbIil KOMIUIEKT IO KBAHTOBBIM SIBICHHSM (2 IIT.)

— JlaGopaTopHbIil KOMIUIEKT MO AJIEKTPOJUHAMUKE (2 IIT.)

— Habop mist neMoHcTpany MarHUTHBIX mosiei (1 mrT.)

—  TabJuIBl U MJIaKaThl Ha AJIEKTPOHHOM HocuTelne 1o TeMe «OCHOBBI KHHEMaTHKN (5

—  Ta0nWIBl M TIJIAKATHl HA DJIEKTPOHHOM HocuTese 1Mo TeMe «OCHOBBI TUHAMHUKNY (5
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IIT.)

— TaOnuIBbl M IJIAKaThl Ha AJIEKTPOHHOM HOCHUTENE MO TeMe «3aKOHbI COXPAaHEHHUS B
mexanuke» (10 wr.)

— TabmuIpBl U IJIaKaThl Ha 3JIEKTPOHHOM HocuTene 1mo TemMe «OCHOBBI MOJIEKYIISIPHO-
KHHEeTH4Yeckoil Teopuu. OCHOBBI TEPMOJUHAMUKI (5 IIT.)

—  TaOJuIBl U IJIAKAThl HA AJIEKTPOHHOM HOCHTENE MO TeMe «ArperaTHble COCTOSHUS
BemiecTBa 1 (hazoBble epexoapn (10 mr.)

— TabauIpl W IUIAKAaThl HA AJIEKTPOHHOM HOCUTENIE MO TeMe «DJEKTPUYECKOe TOJIE.
3aKOHBI OCTOSTHHOTO TOKA.» (5 IIT.)

— TaOnuIBl U TUIAKaThl Ha SJIEKTPOHHOM HOCHTENE MO TeMe «DIEKTPUYECKH TOK B
pa3IMYHBIX cpeaax» (5 miT.)

— Tabnuibpl M TJIAKaThl HAa SJEKTPOHHOM HOCUTENEe MO TeMe «MarHuTHoe TMoJe.
DJNeKTpOMarHuTHast MHIYKIUs» (S 1IT.)

— Tabmumpl W TUIAKaThl Ha SJCKTPOHHOM HocuTene 1o Teme «MexaHnueckue
KoJieOaHus ¥ BOJIHBD» (8 1IIT.)

— TaOnuIBl M IUTaKaThl HA SJICKTPOHHOM HOCUTENE MO TeMe «DJIEKTPOMAarHUTHBIC
KOJIeOaHUsI ¥ BOJIHBD (5 mIT.)

—  Ta0JHIlBl U TJIAKaThI Ha 3JIEKTPOHHOM Hocutene 1o teme «I[Ipupoaa cera.» (10 miT.)

— Tabmumpl W IJIaKaThl Ha DJIEKTPOHHOM HOCHTENne 1o Teme «BoJHOBBIE CBOICTBa
cBeray (4 mrT.)

— TalbnuIBl M TUIAKaThl Ha SJIEKTPOHHOM HocuTene mo teme «CrenuanbHas Teopus
OTHOCUTEJIBHOCTHY (4 11IT.)

— TabmuIpl U TUIAKaThl HA 3JEKTPOHHOM HocuTelne mo teme «KBaHToBast omtuka» (5
IIT.)

— Tabmumpl W IUIAKaThl Ha DJIEKTPOHHOM HocHTene mo Teme «Pusmka aroma u
aTOMHOTO sApay (4 1mT.)

— TalbnuIBl W IUTAKaThl HAa 3JEKTPOHHOM HocuTene mo TeMe «CtpoeHue ConHeyHOU
cuctembl. JBotonust Beenennoit» (10 mT.)

— BuaeopuwnbMbl Mo TemMaM: «VICTOYHHMKH TOKa B AJEKTpUueckoi memw» (1 mit.),
«OnTtuueckue sBiaeHus B npupoge» (1 mr.), «®Puszumka aroma» (1 mT.), «Marsetusm.
Marnutnblie sBierus» (1 mr.), «Maraut. [Tone 3emmm» (1 mr.), «Terossie sBnenus» (1 mrT.),
«Dotorpdext» (1 mwr.), «InekTpuyeckue siBiueHus» (1 mr.), «IaexTpuueckuid Tok B razax» (1
mT.), «DJEKTPUUECKUA TOK B MeTaulax M B KUIAKOCTAX» (1 1mT.), «DIeKTpuueckuil TOK B
noaynpoBogHuKax» (1 mr.), «nekrpoMarauTHast UHAYKIUs» (1 1mT.)

O MOpPTpeThl PU3UKOB (6 ILIT.)

TexHuuyeckue cpeacTa o0yyeHus:

— TEpCOHAJbHBIA KOMIBIOTEP, MOAKIIOUEHHE K ceTu VIHTepHeT, BO3MOKHOCTBIO
Beixoza B OBC 1 ¢ MomyneM KOHTEHTHOW (MIBTpalii, BO3MOYKHOCTh TPAHCIALUU Ha dKpaH
ayauo ¥ Buaeo uHpopmanuu (1 mr.)

— nporpammuoe obecnieduenue Ha [1K (1 mT.)

—  wmonutop (1 mr.)

— kiaBuatypa (1 wmr.)

—  wMbiwb (1 mr.)

— TeneBuzop (1 mrT.)

—  kabenp mis noakmouenuss HDMI (1 mr.)

3.2. UudopmannonHoe odecneyeHue ooydeHust

Jnis peanusanuu MporpaMMbl  OuOnuoredHbiit Goun MHCTUTYyTa UMEET MedyaTHble U
ANIEKTPOHHBIE OOpa3oBaTeNbHblE U WH(GOPMAIMOHHBIE PECYpChl, PEKOMEHIOBAHHbIE IS
HCIIONB30BaHUS B 00pa30BaTeIbHOM IMPOIIECCe, HE CTapIIe MATH JIET C MOMEHTA U3TaHHUS.
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3.2.1. OcHOBHBbIE HCTOYHUKHU

1. Msaxuwes, I'A.. Qusuxa. 11 kracc. bazoswiii u yenyonrénuviil yposnu: Yueonux / I A.
Maxuwes, bB.B. byxosyes, H.A. Ilapgenmvesoii;, noo. peo. B.M. UYapyeun — Mocksa:
Ilpocsewenue, 2024. — 441 c. — ISBN 978-5-09-116781-8. — URL: https://book.ru/book/957952 —
Texcm: anekmpoHHbI.

2. Msakuwes, I'A.. Qusuxa. 10 kracc. bazoevui u yenyonéunwiil yposuu: Yueonux / I A.
Msaxuwes, b.b. Byxosyes, H.A. Ilapgenmvesoii; noo. ped. H.H. Comckuii — Mocksa:
Ipocsewenue, 2024. — 433 ¢. — ISBN 978-5-09-116780-1. — URL: https://book.ru/book/957944 —
Texcm: anekmpoHHbI.

3. Kacvanos, B.A.. @uszuka. 10 xnacc. Yenyonéuunwiii ypogens: Yueonux / B.A. Kacvsanos
— Mockea: Ilpoceewenue, 2024. — 480 c. — ISBN 978-5-09-116499-2. — URL:
https://book.ru/book/957945 (0ama obpawenus: 08.09.2025). — Texcm: s1eKmpoHmblil.

4. Kacvanos, B.A.. Quzuka. 11 knacc. Yenyonénuoui yposenn: Yueonuk / B.A. Kacvanos
— Mockea: Ilpoceewenue, 2024. — 510 c¢. — ISBN 978-5-09-116502-9. — URL:
https://book.ru/book/957955 (oama obpawenus: 08.09.2025). — Texcm: s1eKmpoHHbiiL.

5. ®wusuka. 10 kmacc. ba3osblii 1 yryonéunsiii ypoBau. B 2 4. Yacte 1: YueOnuk /
JI.O. I'enpenureiin, A.A. bynarosa, I.H. Kopaunses, A.B. Komkuna — Mocksa: [Ipocseiienue,
2025. — 304 c¢. — ISBN 978-5-09-124890-6. — URL.: https://book.ru/book/957943 — Tekcr:
SJIEKTPOHHBIMN.

6. ®wusuka. 10 kmacc. ba3oBblii 1 yryonenHblid ypoBHu. B 2 4. Yactp 2: YueOHuk /
JI.O. I'enpenureiin, A.A. bynarosa, I.H. Kopaunses, A.B. Komkuna — Mocksa: [Ipocseiienue,
2025. — 242 c¢. — ISBN 978-5-09-124892-0. — URL.: https://book.ru/book/957939 — Tekcr:
SJIEKTPOHHBIMN.

7. ®wusuka. 11 xnacc. ba3oBsiii u yrmyonéunsiii ypoBau: YueOnuk / A.B. I'paués, B.A.
[Toroxxe, A.M. Caneuxuii, [1.}O. bokoB — Mocksa: IIpocsemenune, 2025. — 472 ¢. — ISBN 978-
5-09-124946-0. — URL.: https://book.ru/book/957951 — TekcT: 37€KTPOHHBIIA.

8. Tpodumonra, T.U. Kypc duzuku ¢ mpumepamu pemieHus 3agad B 2-x ToMax. Tom 2:
yuebnuk / Tpopumona T.U., ®upcoB A.B. — Mocksa: KnoPyc, 2022. — 379 ¢. — (CIIO). —
ISBN 978-5-406-07014-7. — URL: https://book.ru/book/932558 — Tekct: 31€KTpOHHBIIA.

3.2.2. JlonoJ HUTEIbHbI€ HCTOYHUKH

8. ®wusuka. CroBapb-cripaBoyHMK B 2 4. Yactb 1, 2! cmnpaBOYHUK Ui CpPEAHETrO
poQeCcCuOHaIBHOTO obpazoBanus / E. C. Ilnarynos, B. A. CamoneTos, C.E.
bypagoii, C. C. IIpoukun. — 2-e u3na., crep. — Mocksa: UznarensctBo FOpaiit, 2019. — 380 c. —
(ITpodeccuonanpaoe obpazoBanme). — ISBN 978-5-534-04009-8. — Tekcr: anexkrponuslit // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/434439

9. BacumbeB, A. A. ®wusuka. bazoerii ypoBenb: 10—11 kmaccel: y4eOHUK st
cpenHero obmero oopazosanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-e usn.,
ucnp. u non. — Mocksa: U3narensctBo FOpaiit, 2025. — 211 ¢. — (O6meo0pa3zoBareabHbIN
k). — ISBN 978-5-534-16086-4. — Texct: anekrponHslit // OGpa3oBarenbHas miatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/568463 (nara obpamenus: 29.08.2025).

10. Mokposa, 1. U., ®uszuka. JlaboparopHblii npakTuKyMm: yuebHnoe nocobdbue / U. U.
MokpoBa. — Mocksa: KuoPyc, 2026. — 176 c¢. — ISBN 978-5-406-15331-4. — URL:
https://book.ru/book/961126 (nara obpamenus: 10.11.2025). — TekcT: AIeKTPOHHBIN.

11. ®wusuka. bazoseiit ypoBenb: YueOnuk / H.C. Ilypsimesa, H.E. Baxeesckas, J[.A.
Hcaes, B.M. Uapyrun — Mocksa: [Ipocsemmenue, 2025. — 516 ¢. — ISBN 978-5-09-124948-4.
— URL: https://book.ru/book/957957 (nara oopamenusi: 08.12.2025). — TeKCT: 2IeKTPOHHBIH.

12. ®usuka. ba3osslii ypoBens: Yue6Hoe nmocodue / H.C. Ilypeimena, H.E. BaxeeBckas,
J.A. Ucaes, B.M. Yapyrua — Mocksa: IIpocsemenne, 2025. — 240 c. — ISBN 978-5-09-
124947-7. — URL: https://book.ru/book/957956 (mara oOpamenus: 08.12.2025). — TekcT:

AJIEKTPOHHBIN.
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https://urait.ru/bcode/434439

3.2.3. UuTepHeT-pecypcbl

1. OGpa3oBarensHble pecypchl MHTepHeTa — Pu3uKa: caifT. — TeKCT: NEeKTpOHHBINA. —
URL.: https://alleng.ru/edu/phys.htm

2. Enunast  kostekuuss 1mu@poBBIX 00pa3oBaTeNbHBIX pecypcoB: calT. — Tekcr:
snexkrpounsiid. — URL: https://school-collection.edu.ru

3. ®usuka: yueOHO-MeToaudeckas rasera / M3narensckuii 1om «llepBoe ceHTAOps». —
Tekcr: anexkrpounsiii. — URL: https://fiz.1september.ru

4. HoGeneBckue mnaypeatrel mo ¢usmke: caiit. — Tekcr: snekrponHsid. — URL:
https://www.n-t.ru/nl/fz

5. IoaroroBka k EI'D: caiit / HayuHo-uccnenoBaTeabCKUil MHCTUTYT SIIEPHON (DU3UKU
um. J1. B. Ckobenbupina MI'Y. — Teker: anektponnsiit. — URL: https://nuclphys.sinp.msu.ru

6. Slnepnas ¢usuka B Mutepnere: caiit. — Teker: osnekrponnsii. — URL:
https://college.ru/fizika

7. KBaHT: Hay4HO-TIONMYJAPHBIA  (HU3UKO-MAaTeMaTHYeCKUH  KypHal. —  Tekcr:
snekrpounsiii. — URL: https://kvant.mccme.ru

8. Ilytp B HayKy: eCTECTBEHHO-HAyYHBIH >KypHaJl IS MOJOAEKH. — TeKcrT:

snekrponnsiii. — URL: https://yos.ru/natural-sciences/html
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4. KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOBPA30OBATEJBHOU JNUCIUIIJIMHBbI

O01mast KoMneTeHIus, Pa3nen/Tema THun oeHOYHBIX
JIMYHOCTHBIE PE3yJIbTATHI MeponpUsTHii
OK 0l. Beioupars croco0sr| Pasmen 1.Temsil.1.,1.2, 1.3 Texymuii KOHTPOJIb
pereHus 3amau| Pasgen 2.Temsr 2.1.,2.2.,2.3. —  YCTHBI 0TIPOC;
podeCCHOHATTEHOM Paznen3.Temni3.1.,3.2.,3.3.,3.4 |~ (ponTankHEIiT onpoc;
JeATeNbHOCTH TpuMenuTenabo k| Pasmen 4.Tembi4.1.,4.2. —  Habmozienue 3a xozoM
PaBIHIHBIM KOHTEKCTAM Paszen 5. Temsr 5.1.5.2., 5.3, BBITIOJTHEHHS J1a00paTOPHBIX PadoT;

— OIICHKAa BBIIIOJHCHUA

Paznen 6.Temsr 6.1.
1abopaTOPHBIX PaboT;

Pasnen 7. Temnr 7.1

—  OIICHKA MPAKTHIECKUX padoT
(pelieHUs KaYECTBCHHBIX,
pacUeTHBIX 3a/1ay4);

—  OLICHKAa TE€CTOBBIX 33aJIaHUI

OK 02. Hcnons3oBars | Paznenl.Temsil.1.,1.2, 1.3

COBPEMECHHBIC CPCACTBA IIOMCKA, | Pasnen2.Temsr 2.1.,2.2., 2.3.
aHajmnsa n UHTEPIPETAlNN | Pasznen3.Temni3.1.,3.2.,3.3..

uH(popmanun 1| Paznend.Tempi4.1.,4.2. TIpoMeKyTOUYHAs ATTeCTAMS
EJ}IIE)OpM&EI;II(;I:)I;III;ZHH;ITCXHOJ;ZEzﬁ §a3;[en56.T;Mm 5.61.1,5.2., 5.3. nuddepeHIIpoBaHHbIil 3a4eT
npoheCcCHOHATBHON AHACID. T EMBLO- Ty

EeSITENbHOCTH Paznen 7. Temnr 7.1,

OK  03. IInamuposate  u| Pazmen l.Temsil.1.,1.2,1.3

pCajln30BbIBATH cOOCTBEHHOE | Pasnen 2.Temsr 2.1.,2.2.,2.3.

npoQecCHOHaIBHOS | Pasnen 3.Temsi3.1.,3.2.,3.3.

JIUYHOCTHOE pasBuTHE, | Pasnen 7. Temsr 7.1

MPEITPUHUMATEIIECKYIO

JIeSITeIIbHOCTh B

npohecCHOoHaANBHOMN cepe,

UCIIOJIb30BaTh 3HAHUS 1o

(UHAHCOBO  TPaMOTHOCTH B
Pa3IMYHBIX KHU3HEHHBIX

CUTYaIHSIX
OK 04. OddextuBno | Pasnen 1.Temsil.1.,1.2, 1.3
B3aMMOJICHCTBOBATh U PabOTaTh B| Paszyen 2. Temsr 2.1.,.2.2., 2.3.
KOJUICKTHBE M KOMaH/E Pa3zpen 3.Temn13.1.,3.2.,3.3.,3.4

Pasnen 4. Temr1 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Paznen 6. Temn16.1.,6.2.
Pazpen 7. Temsr 7.1, 7.2

OK 05. OcymiecTBnats ycTHy0 W | Pazmen 1.Temsil.1.,1.2, 1.3
NHCbMCHHYIO KOMMYHMKAIMIO Ha | Pasnen 2. Temsur 2.1.,2.2., 2.3.

rocynapCTBEHHOM A3BIKC | Paspen 3.Temn13.1.,3.2.,3.3.,3.4.
Poccutickoli  denepatun €| Pasyen 4. Temsr 4.1.,4.2.
yuerom 0COOEHHOCTEH | Pasnen 5. Temst 5.1.,5.2., 5.3.
COLMATBHOTO M KYIBTYPHOTO| Pysner 6. Tembi6. 1.,
KOHTCKCTa Pasnen 7. Temsr 7.1

OK 07. CopneiictBoBath | Pazpenl.Temsil.1.,1.2,1.3
COXpPaHCHHIO OKpYKarowei | Paszyen2. Tembl 2.1.,2.2.,2.3.
Cpeapl, pecypcochepeKeHuio, Pa3znen3.Temn13.1.,3.2.,3.3.,
HpI/IMeHHTB 3HAHUSA 06 N3MCHCHUUN 34

Kiumara, HUPUHIMIEL | Pasnend Tempi4.1.,4.2.
OepERIUBOTO NPOM3BOJCTBR, | Pa3nen6 Tembib. 1.

¢ dekTuBHO  NeHCTBOBaTH B
Ype3BbIYAHBIX CHTYaIHSIX

Pasnen 7. Temsr 7.1
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