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1. O0mass  xapakTepucTMKa  NpUMEpPHOl  paloyeil  MporpamMmsl
001eo0pa3oBaTeJIbHOM JUCUUILIMHBI «DU3HKA»

1.1. MecTo AUCHUILIMHBI B CTPYKTYpe o0pa3oBaTteibHOil nporpammsl CIIO:
Oob1eoOpazoBatenpHas AucuuIminHa «Pu3nka» sBIAETCS 00A3aTEIbHON YacThIO
00111e00pa30BaTeNbHOIO KA 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C

dI'OC CIIO nmo

(npogheccuu/cneyuanvrocmu)

1.2. llesan u miiaHupyemble pe3yJibTAThl 0CBOEHUS TUCIUIJIMHBI:

1.2.1. Heau TUCHUNIMHBI:

Conepxanue mporpamMMmbl 001IeoOpazoBaTeIbHON aucHUIUIUHBL Dusnka
HaIpaBJICHO Ha JOCTHXKEHUE CICAYIONMIUX IIEIICH:

o dbopMHpoBaHUE MHTEpPECA U CTPEMJICHUSI 00YYaIOIIUXCS K HAyYHOMY
WU3YUYCHUIO TPUPOMABI, Ppa3BUTHE WX HMHTCIVICKTyalbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

o pa3BUTHE TIPEACTABICHUH O HAyYHOM METOJE TIO3HAHUSA W
(dhopMHpOBaHUE UCCIEIOBATEIHCKOTO OTHOIICHHSI K OKPYIKAIOIINM SIBIICHUSIM;

o dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjIbTaTa U3YUCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKHU;

o dbopMHUpoOBaHUE YMEHHN OOBSICHATH SBJICHHS C WCIOJIb30BAaHUEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

o dbopMHpOBaHUE MPEACTABICHUIN O PO (DU3UKH JIJIST PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne 3THUX Iejiel 00ecTieunBacTCs PEIICHHEM CIICIYIONINX 3a/1ad B
mpoliecce u3yueHus Kypca (U3uKy Ha YPOBHE CPETHETO O0Iero oOpa3oBaHuUs:

o NPUOOPETEHUE  CHUCTEMBl 3HAaHUH 00  o0mmx  (U3HYECKHX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO

(bu3MKYy, 3IEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPODU3HKY;



o dbopMUpOBaHHEe YMEHUH MPUMEHATh TEOPETUYCCKHE 3HAHUSA IS
O0OBbsICHEHHUS (PU3NYCCKHUX SBICHUNW B MPHUPOAC W IS IPUHATHS TPAKTUYCCKUX
pEIICHUN B MOBCEIHEBHOW JKU3HH;

o OCBOCHHE CIIOCOOOB PEIICHMS Pa3JIMYHBIX 3aJlad C SBHO 3aJIaHHOM
(bu3MYeCKO MOJCIBIO, 3a/ad, IMOJAPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3JaHUE
(bU3UYECKON MOJIEH, COOTBETCTBYIOIICH YCIOBUSIM 33/1a4H;

o MOHUMaHue (PU3NICCKUX OCHOB M MIPUHITUIIOB JACHCTBUS TEXHUICCKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB, MX BIUSHUS Ha OKPYIKAIOITYIO CPEy;

o OBIIQJICHNE  METOJIaMH  CAMOCTOATEIBHOTO  IUTAHUPOBAHHUS U
NPOBEJACHUS  (PU3UYECKMX  DKCICPUMEHTOB, aHalIW3a H  HHTCPIPCTALUU
uH(POPMAITUH, OTIPEICTICHHSI TOCTOBEPHOCTH TOJYUYSHHOTO Pe3yJIbTaTa,;

o CO3/JIaHMe  YCJIOBHWM  JI1  pa3BUTHA  YMEHUH  NPOCKTHO-
HCCIIEIOBATEIBCKOM, TBOPUECKOU JIESITETLHOCTH.

Ocobennocmov opmuposanust COBOKYNHOCMU 3A0ay U3yuyeHus: Qusuxu 0us
cucmembl  CpeOHe20  NPOPECCUOHAIbHO20 — 00pPA308AHUS  3AKIOYAEMCs 8
Heobxooumocmu  peaiuzayuu npopheccuoHaiIbHolU HANPABGIEHHOCIU Deuldemblx
3a0au, yuéma ocobennocmeli cghepvl desmenbHocmu OYOYWUX CREYUATUCTO8, M.e.
GDopMUPOBAHUSL MENCNPEOMEMHO20 COOEPAHCAHUSL OOHO20 UTIU HECKOJIbKUX PA30el08
oucyunaunvl Qusuxa ¢ 00HOU ulu bonee 06UenpodheccuoOHaNbHbIX OUCYUNTIUH UTU
npogheccuonanvuvim  mooyiem. Ilpu  smom  0na  makoeo  pazodena(os)
obecneuusaemcs 081a0eHuUe 00YYAIOWUMUCS VMEHUAMU NPO8OOUMb npsmvle U
KOCBEHHble UBMEPEHUsl, UCCIe008AHUS 3ABUCUMOCTEl DU3UUECKUX BelUUUH U
NOCMAHOBKY ONbIMO8 NO NPOBEPKe NPEeONIONCEHHbIX eunomes. bonvuoe sHumanue
Voensemcs peueHuro pacieémuulx U Ka4ecmeeHHvlx 3a0ay. /s pacuémuvix 3a0ay
NPUOPUMEMOM ABTISIFOMCS 3A0A4U C A8HO 3A0AHHOU U HesI8HO 3A0AHHOU u3uLecKol
MOOeNbio, NO3605I0UUe NPUMEHSIMb U3YYEHHbLE 3AKOHbL U 3AKOHOMEPHOCMU KAK U3
00H020 pazoena Kypca, maxk u UHmecpupys HNpuMeHeHue 3HAHUL U3 PA3HbIX
pasoenos. Jna KauecmeeHHbIX 3a0ay NPUOPUMEMOM SAGIAMCA 3A0AHUS HA
00BsCHeHUe/MpedcKazanue NpPomeKanus @uU3UYecKux S6IeHUll U Npoyeccos 8

npogheccuonanvHoll cgepe.



IIpumepnas npoecpamma no oucyuniune «Quzuka» ¢ pacuupeHHbIM
cooepxcanuem — Oazupyemcsi Ha cucmeme CamMOCMOAMENbHO20 YUeHUUeCKo20
9KCNEepUMeHma, GKI04awe20 @poHmanbHble ONbIMbL NPU UZYYEHUU HOBO20
mamepuana, 1a00pamopHvle pabomsl U NPAKMUKYM (DeuleHue pacyemHuvlx U
KauyecmeeHHbIX 3a0ay, Kelcos), KOMopblll MOdicem Obimb UHMESPUPOBAH 8 CUCTEMY
J1abOpamopHbiX pabom, NpPoBOOAWUXC 8 Npoyecce U3VYeHUsl pazoena (memol),
HEenocpeoCmeeHHo C8A3aHH020 ¢ 0yoywel npogeccueli/cneyuairbHoOCmoio, 4mo
obecneuusaem oe6nadeHue O00YYAIOWUMUCS YMEHUAMU NPOoBOOUmMb Npsmble U
KOCBEHHble UBMEPEHUsl, UCCIe008AHUS 3ABUCUMOCTEl DU3UUECKUX BelUUUH U
NOCMAHOBKY ONbIMOE N0 NPOBEPKE NPEVTIONCEHHBIX SUNOME3.

lIpenooasamenvy  ucnonvzyem  uacvl  paszdera  «llpogheccuonanvro
opuenmupoganHoe cooepocanue (I10C)» ona unmezpayuu  cooepircanus
oucyunaunol  «Quzuxkay ¢ odbwenpopeccuoHarbHbiMy — OUCYUNTUHAMU U
npogheccUoHANbHLIMU MOOYIAMU o0bpazosamenvrol npoepammsl CIIO ¢ yenvio
Gopmuposanus npogeccuoHaIbHBIX KOMNEmMeHYULL.

IIpenooasamenvy enpase camocmosimenvHo 6vlOUpamv GoOpmy U3YYeHUs
mamepuana: JneKkyus, OeMOHCMpayus 3KCNepUMeHma, npakmudeckas paboma,
NPAKMUKYM HO DpeweHur0 3a0ad u np., a makdxice Nno C8OeMy YCMOMPEHUIO
npoooUmMsb  OEeMOHCMPAYUOHHblE U  J1aOOpamopHvie  pabomvl ¢ YYEMoM
umerouje2ocs 060py008anUsl, Onpedesims NPOOOIHCUMENbHOCHb 1A00PAMOPHO20

Uuiu npaKkmu4deCcKkoco 3aHAmuAsl.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHsI 001I€00pPa30BaATENbHOI

aucuIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

O6mue komnerenuuu (nanee — OK) u npodeccroHaabHble KOMIETEHIIUM (J1aliee —
[IK) ®I'OC CIIO B COOTHECEHUM C JUYHOCTHBIMH, METANPEIMETHBIMU U
IpeIMETHBIMU pe3yibTataMu 00ydeHust 6azoBoro yposus (naiee — [1P6) ®I'OC

COO npeacraBiieHbl B Ta0IHIIE:



Kon n HauMeHoBanmne
popmupyembIx
KOMIIeTeHI M

HHaHpreMble PE3YJAbTATHI 0OCBOCHUSA NMPOIrPaMMbI IO JTUCIHUIIJIMHE

O6mmue!

JMCcuunIMHAPHbIE?

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccnoHaTBEHOMI
JESTEeTbHOCTH
PUMEHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JIMYHOCTHBIE  PE3YJIbTAThI
TPY/ZI0BOTO BOCIIUTAHHMS:

- TOTOBHOCTb K TpPYyIy, OCO3HAHHE LEHHOCTH MAacTepCTBa,
TpyaoIo0ue;

- TOTOBHOCTh K AKTHBHOW JEATEIHLHOCTH TEXHOJOTHMYECKOM
1 COIMAJIbHOM HAPABICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATh,

JOJDKHBI OTpaXXaTb B 4YaCTHU

IUIAHUPOBaTh U CAMOCTOSITENIHO  BBIMOJHATH  TaKyIO
NEeSITEIbHOCTD;
- UHTepec K pa3nuyHbiM chepam  mpodecCHOHANBHOM

JIEATEIILHOCTH,
- TOTOBHOCTb M  CIIOCOOHOCTh K  0Opa3oBaHUIO
¥ caM000pa30BaHUIO HA TIPOTSHKCHUH BCEH YKHU3HU;

- YMEHHE MPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHUYECKHE
MOCIICACTBHS MPEANPUHUMACMBIX JICHCTBUM, TPEIOTBPAIIATh
HX;

MerTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaneHue yHUBEpCaIbHBIMU Y4YEOHBIMH TO3HABATEIbHBIMU
IeHCTBUSIMU .

a) 6a30BbIE JJOTHYECKHE NEHCTBUS:

CaMOCTOSITENTLHO  (DOPMYJIUPOBATh M aKTyaJIM3HPOBAThH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHaBJIMBAThH
CYIIECTBCHHBI TMPU3HAK WM OCHOBAaHUS JUISl CPABHCHHS,
knaccupukauud U 00O0OIIeHUs;  OmpeAensiTh  IeNH
NEeATeIbHOCTH, 3a/1aBaTh TMapaMeTphl W KPUTEPHH WX
JOCTUKEHHUS; BBISBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYUS B
paccMaTpuBaeMbIX  SIBJICHHUSX; BHOCHTh KOPPEKTHBBI B
JeSITeIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM,

I[IP6 1. CdopMHpOBaHHOCTH MPEACTABICHUNH O POJHU
1 MecTe (PM3UKU U aCTPOHOMHH B COBPEMEHHOW HAay4YHOU
KapTHHE MHpa, O CUCTeMooOpasyloled ponu (U3MKU B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHMH, O BKJIAaJe POCCHUHCKHUX
U 3apyOeXHBIX YYCHBIX-(DM3UKOB B pa3BUTHE HAYKH;
NOHUMaHHE (U3NYECKOM CyIIHOCTH  HaOJII0JaeMbIX
SIBJIGHUA  MHUKpPOMHpa, MaKpoMHMpa M  MEramupa;
NOHMMAHHUE pOJIN  ACTPOHOMUM B  IIPAKTHYECKOHN
JESTEIbHOCTH  YelOBEeKa M JajbHEHIlIeM HaydyHo-
TEXHUYECKOM pa3BUTHH, ponu bu3uku
B (opmupoBanum Kpyrozopa u (HYHKIHOHAIEHOU
IPaMOTHOCTH Y€JOBEKa JUIsl PELICHHUs IPaKTUYECKUX
3a/1ay4;

IIP6 2. CdopMupoBaHHOCTb YMEHHH pacro3HaBaTh

¢usznueckue  sABIEHUS  (mpouecchl) U OOBACHATH
UX Ha OCHOBE M3YUYEHHBIX 3aKOHOB: PaBHOMEPHOE
U PaBHOYCKOPEHHOE  NpPSIMOJMHEHHOE  JBUXKEHHUE,

cBOOOMHOE TAaJeHHE TeN, ABI)KEHHE IO OKPYKHOCTH,
WHEPLUS, B3aMMOJICUCTBHE  TeJ, KoJieOaTeIbHOE
JBUKEHHE, PE30HAHC, BOJHOBOE NBIKeHHE; Mudpdy3us,
OpOYHOBCKOE IBKEHUE, CTPOCHUE KUJKOCTEH 1 TBEPABIX
Tel, W3MEHeHHe o0beMa Tel TpU  HarpeBaHUU
(oxnaxmeHuu), TEIUIOBOE paBHOBECHE, HCIApEHUE,
KOHJECHCALMs, IUIABJICHUE, KPUCTAJUIM3AalUs, KUIEHUE,
BJIKHOCTh BO3/lyXa, CBA3b CpEIHEH KHHETHYECKOU
OHEPTUU TEIJIOBOTO JABIMKEHHUS MOJIEKYN C aOCONMIOTHOU

1 OOwue pesynprathl CHOPMYIUPOBAHLI B COOTBETCTBMM C JIMYHOCTHBIMH M MeTanpenaMeTHbiMu pesyabratamd OT'OC COO, B (hOPMUPOBAHMH KOTOPBIX YYACTBYET

obmeoOpa3oBaTenbHas AUCIUTIINHA.

2 JIucuUnIMHAPHBIE PE3YIbTaThl CQOPMYIIMPOBAHBI U IPOHYMEPOBAHbI B COOTBETCTBUM C TPEOOBAHUAMMU K IIPEJAMETHBIM pe3yibTartam 6azosoro yposHs (ITP6) ®IOC COO (ITpuxas

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakmus ot 27.12.2023 1.).
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OLCHUBATh PHCKU HOCHGI[CTBHP'I ACATCIIBHOCTH,; PAa3BUBATH
KpEaTUBHOE MBIIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPO0JIeM;
0) 60a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BIIQJCTh HAaBBIKAMH  y4YeOHO-HCCIICIOBATECIBLCKOH W
MIPOEKTHOM JIeATEIHHOCTH, HABBIKAMHU Pa3pelIeHUs Mpooem;

- BBISIBJISTH MPUYHUHHO-CJICACTBCHHBIC CBSI3U u
AKTYAJIM3UPOBATh 3a/lady, BbBIABUI'ATb THIIOTC3Yy €€ PCIICHUA,
HaXxOJIUTh  ApPryMEHTBl  JUIA  JIOKa3aTeJdbCTBAa  CBOMX
YTBEPKICHU, 3a1aBaTh [apaMeTpsl
1 KPUTEPUH PEIICHHUS;

- AaHaJIM3UPOBATH IIOJYUYCHHBIC B XOAC PCHICHUA 3ada4du
pe3yabTaThl, KPUTHYECKH OLECHUBATh HX JIOCTOBEPHOCTH,
IMPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCJIIOBUX,

- yMeTh TMEPEHOCHTh 3HaHUS B TIO3HABATCIBHYIO U
MPAKTUYCCKYIO YaCTH KU3HCACATCIbHOCTH,

- YMEThb HMHTETPUPOBATh 3HAHHS M3 PAa3HBIX MPEIMETHBIX
obJacrei;

- BBIBUI'aTb HOBBLIC HJICHU,
MOJIXOJIbI U PEIICHUS;

- IMMPOABJIATH CHOCO6HOCTI) ux HNCITOJIB30BaAHUA B
MO3HABATENIBHON U COIUAIbHOMN MPAKTUKE;

-IPOABIIATH CHOCO6HOCTI) H TOTOBHOCTH K CaMOCTOATCIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
PA3IMYIHBIX METOA0B IMTO3HAHMA,

-cTaBUTh 1 (GOpPMYyIUPOBaTH  COOCTBEHHBIE  3ajauu
B 00pa30BaTEIHLHOM IEATETLHOCTH U )KU3HEHHBIX CUTYaIUsX;
-BBISBIIATD MPUYUHHO-CJIEICTBEHHBIC CBSI3U u
AKTYAJIM3UPOBATh 3a/la4y, BBIABUI'aTb T'MIIOTE3Y €€ PCIICHUA,
HAaXOOUTh  apryMEeHThl i1  JIOKa3aTelbCTBA  CBOHUX
YTBEPXKACHUH, 3a7]aBaTh IapaMeTPbl U KPUTEPUU PEILIECHNS;
aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEIICHUS 3aJadyd
pPE3YIbTATBI, KPUTHYCCKMU OLCHUBATHL HX JOCTOBCPHOCTD,
MPOTHO3UPOBATh H3MEHEHHWE B HOBBIX YCIOBUSX;, JaBaTh
OIICHKY HOBBIM CUTyallMAM, OICHUBATH HpHO6peTeHHBII>i OIIBIT,

npeajaratb OpPUTrHHAJIbHBIC

TEMIIEpaTypoOH, IIOBBILICHUE [aABJIEHUA TIa3a IIPU €ro
HAarpeBaHUU B  3aKPBITOM COCYHE, CBA3b  MEKIY
nmapaMeTpamMM  COCTOSHHSA Ta3a B HU30IPOLECCaX;
JNIEKTPU3ALNs TEJI, B3aUMOJIECHCTBUE 3aps1l0B, HATPEBAHNE
IIPOBOJHMKA C TOKOM, B3aUMOJCUCTBUE MArHUTOB,
JJIEKTPOMAarHuTHas MHIAYKLUS, JAEUCTBHE MAarHUTHOIO
IOJIsl Ha INPOBOAHUK C TOKOM M JBWXKYLIMHCS 3apsn,
JIEKTPOMAarHUTHbIE KOJICOAHNUS U BOJIHBI, IPSIMOJIMHEHHOE

pacrpocTpaHeHHE CBeTa, OTpakeHUe, MpPeJOMIICHUE,
uHTephepeHI, mudpakms
u MOJIIPU3AIUS CBETa, JMCTIEPCHS CBETA;
(dortosnekTpuuecknii  3P(HEKT, CBETOBOE JaBJICHUE,

BO3HUKHOBEHHE JINHEWYATOrO CHEKTpa aToMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJ0aKTHBHOCTE;

[1P6 3. BnageHue OCHOBOMOJATAIOMIMMHU (DPU3HMUYECKUMHU
NOHATHAMH W BEJIMYMHAMH,  XapaKTCPH3YIOIIUMHU
(u3nueckre Mpouecchl (CBSI3aHHBIMH C MEXaHUYCCKUM

JABHKXCHHUEM, BSaHMOHeﬁCTBHGM TCJI, MCXaHHYCCKHMU
KOJICOAHHMSIMH u BOJIHaAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMA nponueccamMu,

UIEKTPUUECKUM M MArHUTHBIM MOJSIMH, 3JIEKTPUUYECKUM
TOKOM, 3JIEKTPOMarHUTHBIMHM KOJIEOAHUSIMU M BOJIHAMU;
ONTUYECKUMHU SBJICHUSIMHU; KBAaHTOBBIMU SIBICHUSIMH,
CTPOEHHEM aTOMa ¥ aTOMHOTO S/pa, paAM0aKTUBHOCTbIO);

BJIAJCHUE OCHOBOIIOJATAIOIIMMU  ACTPOHOMUYECKHUMH
MTOHSATHSIMH, MTO3BOJISTIOIIIUMH XapaKTepU30BaTh
MpOIIeCChl, MPOUCXOAAIINE Ha 3Be3[aX, B 3BE3IHBIX
cucTemax,

B MEXraJaKTHYeCKOW cpejie; IBM)KEHHE HEOECHBIX Tel,
IBOJIONNIO 3Be311 ¥ BeelleHHoii;

I[IP6 4. BiageHune 3aKOHOMEPHOCTSMH, 3aKOHAMH
U TeopusiMH (3akoH BcemMupHoro TtsroteHus, [, II u III
3akOHbl HBIOTOHA, 3aKOH COXpAaHEHHS MEXaHUYECKOH
SHEPIMM, 3aKOH COXpPAHEHHs MMITYJIbCa, IPUHIMUI
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pa3pabarhiBaTh IJIAH PEIICHUS MPOOJIEMBI C YY4ETOM aHaIHu3a
UMEIOIINXCS MAaTEPHATTBHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;
OCYIIECTBIISIThH IEJICHANPABICHHBINA MOMCK IepeHoca CPEACTB
U CIIOCO0OB JCHUCTBUS B MPO(EeCCHOHANBHYO CpENy;

YMCTb MEPCHOCUTDH 3HAaHUA B IO3HABATCJIbHYIO
Y TIPAKTHYECKYIO 00JIACTH KHU3HEICATCILHOCTH,

YMCTb HUHTCIPUPOBATL 3HAHHA U3 PpPa3HbIX M[MPECAMCTHBIX
oOiacTeif;  BBIABUTaTh  HOBBIE  HJEH,  Ipeljiarath
OPHUI'MHAJIBHBIC MMOAXOAbI U PCHICHU A,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE abTePHATUBHBIC
pewenust

CyNepIO3UIIII CHII, MIPUHIIUIT PaBHONPABHOCTH
MHEPLUHUAIBHBIX ~ CHUCTEM  OTCYETa;  MOJEKYJSPHO-
KMHETUYECKYI0 TEOpPUI0 CTPOCHMS BEIECTBA, Ta30BbIC
3aKOHbI, TIEPBBIA 3aKOH TEPMOJMHAMHUKH;  3aKOH
COXpaHEHHUs OHJIEKTPUYECKOro 3apsiaa, 3akoH Kyilona,
3akoH OMma JuIsl ydacTka 1enu, 3akoH Oma i MOJHOU
JJIEKTPUYECKON Lenu, 3akoH /[xoynsa - Jlenua, 3akoH
3JIEKTPOMArHUTHONM  MHAYKUIHUH, 3aKOH COXpPaHECHUS
SHEPIrUM, 3aKOH MPSMOJIMHEHHOTO pacnpoCTpaHEHUs
CBETa, 3aKOH OTPaXEHUs CBETa, 3aKOH MPEJIOMIICHUS
CBETA; 3aKOH COXPAHEHHUS JHEPrUH, 3aKOH COXPaHECHUS
UMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPUYECKOro 3apsja,
3aKOH COXpPaHEHMsI MAcCOBOTO 4HCIa, moctynarsl bopa,
3aKOH paalOaKTUBHOTO pacrazna); YBEpPEHHOE
HCIIOJIb30BaHUE 3aKOHOB
¥ 3aKOHOMEPHOCTEH Npu aHanu3e (HU3UUYCCKUX SBICHHUI
Y TIPOILIECCOB;

[IP6 6. Bnamenue OCHOBHBIMM METOJAMH HAYYHOTO
MO3HAHMS, UCHOIB3yEeMbIMU B (U3MKE: TMPOBOIUTH
MpsIMbIE U KOCBEHHBIE M3MEPEHUsI (U3MUECKUX BEIIUYUH,
BbIOMpasi ONTUMANbHBIN CIOCO0 U3MEPEHHsI U UCTIONB3YS
W3BECTHBIE METOJBI OLEHKH IOTPEHIHOCTEW H3MEpPEHUH,
IPOBOANTH HCCIEAOBaHUE 3aBUCHUMOCTEH (DU3MUECKHUX
BEIIMYUH

C HCIONb30BAaHUEM TMPSMBIX H3MEPEHUH, OOBSICHATH
TOJyYEHHBbIE  PE3yJNbTaThl, HCIOIB3YSd  (U3HUECKUE
TEOPHUH, 3aKOHBI U IOHSTHS, U IeTIaTh BHIBOJIBI; COOTIOAATH
mpaBujia  0€30MacHOTO  TpyJa TP MPOBEACHUH
HCCIIeJOBaHU

B paMKax y4eOHOro JKCIIEpUMEHTa U  y4eOHO-
HCCICIOBATCILCKON ASATCILHOCTH C HCIOJIb30BaHUEM
U(POBBIX U3MEPHUTEIBHBIX YCTPOUCTB U JTa0OPATOPHOTO
obopynoBaHus;  CcHOPMUPOBAHHOCTh  MPECTABJICHUN
0 MeToJaxX TOJYYCHHs] HAyYHBIX aCTPOHOMHYECKUX
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3HAHUH,

[TP6 7. ChopmMupoBaHHOCTh YMEHHS pEIIaTh PacueTHHIC
3aJaud € SABHO 33/JIaHHOW  (PU3MYECKOW MOJEINbIO,
UCHIOJNB3YS (PU3NYECKUE 3aKOHBI M IPUHLIUIIBI; HA OCHOBE
aHaJM3a yCJIOBUS 3a/1a41 BEIOUPATh (PU3UUECKYIO MOJIEIb,
BBIIEIATh  (U3MUECKHE BEIUYMHBI U (HopMybl,
HEOOXOAMMBIC Ul €€ PELICHHs, MPOBOJUTH PACUEThl U
OLICHUBATh  PEAJIbHOCTh  MOJIYYEHHOTO  3HAYCHUS
(Gu3MYeCKOll BENMYMHBI, peIlaTh KAYeCTBEHHbIC 3a/1a4H,
BBICTpauBasi JIOTMYECKH HENPOTUBOPEUUBYIO IEMOUYKY
paccyXJeHU ¢ Omopoll Ha H3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUe SBICHUS

OK 02. Ucnonp3oBath
COBPEMEHHBIC CPE/ICTBA
MIOMCKa, aHAJIHM3a

Y UHTEPIIPETALUU
uHpopMaIuu

1 MH(pOpMaIMOHHBIC
TEXHOJIOTHH

JUTSL BBITTOJTHEHMS 3314
npo¢eCcCuOHAIBHON
TSI TEITbHOCTH

JIMYHOCTHBIE PE3yNbTAThl  JOJKHBI
LIEHHOCTH HAy4YHOI'O MIO3HAHMSL:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH M OOLIECTBEHHON
MIPAKTHUKH, OCHOBAHHOTO Ha Jasore KYJBTYP,
CMOCOOCTBYIOLIETO ~ OCO3HAaHMIO ~ CBOErO0  MecTa B
MOJIUKYJBTYPHOM MHUPE;

- COBEpPILEHCTBOBAHHE SI3bIKOBOM M YMTATENBbCKOM KYJIbTYpBhI
KaK CpeJCTBAa B3aWMOJICHCTBUS MEXIY JIIOJbMH U TTO3HAHHS
MUDA;

MeramnpeaMeTHble  pe3yNbTaThl  JIOJDKHBI  OTPayKaThb:
OBnazieHne yHMBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEIbHBIMU
JNEUCTBUAMMU:

B) paboTa ¢ uHpopmanueil:

- BJIaJIeTh HaBBIKAMH TIOJTYYCHHS HHPOPMAIIUU U3 HCTOYHHKOB
pasHbBIX THUIOB, CAMOCTOSITEILHO OCYIIECTBIIATh IOUCK,
aHaJM3, CHUCTEMAaTH3aIMI0 W HMHTEPIPETANI0 WH(POpMAIHN
Pa3NUYHBIX BUAOB U (POPM MPEIACTABICHHUS;

- cO37aBaTh TEKCTHl B PAa3IUYHBIX (opMarax ¢ y4eTOM
Ha3HauyeHUs MH(GOpPMAIMK M LEJIEeBOM ayIUTOpUHU, BBIOMpas
ONITUMAITEHYIO (hOpMY MTPEJICTABICHHS U BU3YyaJIH3AIINH;

OoTpaXaTb B 4YaCTH

[IP6 5. YMeHue yuuThIBaTh TIpaHULbI TPUMEHEHUS
U3yUYEHHBIX (PU3NYECKUX MOJEJeH: MaTepualibHas TOUKa,
MHeplLaibHas CUCTEMa OTCUETA, UCANIbHBIN ra3; MOAeIu
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX TeJ, TOYCUHBIN
JNEKTPUYECKUN  3apsii, AIepHas  MOJENb  aToMa,
HYKJIOHHasT MOJE€Ib aTOMHOIO sJpa TpU pPEIICHUU
(dbuzmveckux 3aaay;

ITP6 9. CdhopMupOoBaHHOCTH COOCTBEHHOHN IMO3UIIUU TIO
OTHONIECHHUIO K (pr3nuecKoil nH(popmMannu, norydaeMon u3
pa3HBIX MCTOYHHKOB, YMEHHUH HCIOJIb30BATH LU(POBBIE

TEXHOJIOTHH JUTS ITOUCKA, CTPYKTYpPHUPOBaHMUS,
UHTEpIpeTallii ¥ TMpeACTaBlIeHUs] y4eOHOW W HaydHO-
MIONYJIAPHON uHpOopMaIuy; pasBuUTHE YMEHHU

KPUTUYECKOI0 aHajIM3a MojryyaeMoil nudopMaiu




- OIIGHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTH HH(OpMALUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;
- HCII0JIb30BATh CpeacTBa UH(POPMALIMOHHBIX
Y KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH B PEIIEHUH KOTHUTHUBHBIX,
KOMMYHHMKAaTUBHBIX M  OpPraHM3alMOHHBIX  3a7ad  C
coOMI0ICHUEM TpeOoBaHU HSPrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeHus], MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MaCHOCTH;

- BIIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTH HH(OpMaIuy,
nH(OpMaLMOHHON 6€30MaCHOCTH JUYHOCTH

OK 03.
[InanupoBath

U peaIn30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe
Y JIMYHOCTHOE
pasBuUTHE,
MpeNPUHIMATENTHCK
VIO IeATEIIEHOCTh

B
npo¢eCcCuOHAIBHON
chepe,
WCTIOJIB30BATh
3HAHUS 0 MPaBOBOU
1 (MHAHCOBOM
IPaMOTHOCTH

B Pa3IMYHBIX
KU3HEHHBIX
CUTYaITUIX

JIMYHOCTHBIE pe3yNbTaThl JIOJDKHBI OTpakaTb B YacTH
ITyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

- CHOCOOHOCTH OIICHMBAaTh CHUTYalUI0 M
OCO3HAHHbIE pELICHUs, OPUEHTUPYACh Ha
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHUE JIMYHOTO BKJIAJ B IIOCTPOCHHE YCTOMYMBOIO
Oymymiero;

MeramnpeaMeTHble  pe3yibTaThl  JIOMOKHBI  OTpakaTh:
OBnazieHne YHUBEPCAITBHBIMU PETYJSITHBHBIMH JCHCTBUSMHU:
a) caMOOpraHu3aIus:

- CaMOCTOATENBHO  OCYLIECTBIATh  I103HABAaTEIbHYIO
JesITeIbHOCTb, BBISIBIISITh npoOIeMbl, CTaBUTh
u QopMyIupoBaTh COOCTBEHHbIE 3a/ladyll B 00pa30BaTEIbHOM
NesITebHOCTH U )KU3HEHHBIX CUTYAIUsX;

- CaMOCTOSITEJIBHO COCTaBJISITh IIJIaH pEIIeHUus MpoOIeMbl
C  Y4Y4eTOM  HMEIOLIUXCA  PECypcoB,  COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

-pacupsATh paMKU Y4eOHOTo NpeAMeTa Ha OCHOBE JIMYHBIX
MIPEATIOYTEHUN;

- Je7aThb OCO3HaHHBIM BBIOOp, apryMEHTHPOBATh €ro, Oparhb
OTBETCTBEHHOCTD 32 PELICHHUE;

IMPUHHUMATDH
MOpPaJIbHO-

ITP6 9. CdhopMHUpPOBAaHHOCTH COOCTBEHHOHN ITO3HMIIUU TIO
OTHOIICHHIO K (PU3UYECKON HHPOPMALINH, TTOTy4aeMOi 13
pa3HBIX MCTOYHUKOB, YMEHHH HCIIOJIB30BaTh IHU(POBEHIE
TEXHOJIOTHH TUIst TIOUCKa, CTPYKTYPHUPOBaHWUS,
UHTEPIIPETAlMA U MPEACTaBICHUs] Y4eOHON M Hay4dHO-
TOITYJISIPHOM UHpOpMaIINY; pa3BUTHE yMEHUH
KPUTUYECKOTO aHAJIM3a MOJTydyaeMoil HH(OopMaIiu
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-CII0co0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO ITHPOKOU
SPYAUIMH B Pa3HBIX 00JIACTSIX 3HAHUM, TOCTOSTHHO MOBBIIATh
CBOU 00pa3oBaTEeNbHBIN U KYJIbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIb:

UCTIOJB30BaTh MPUEMBI PeQIIEKCUU IJIsi OLICHKU CUTYaIluH,
BBIOOPA BEPHOTO PEIICHHUS;

- YMEThb OLICHMBAaTb PUCKU U CBOEBPEMEHHO IPUHUMATH
peuIeHus 0 UX CHUKEHUIO;

B) OMOLMOHAJIbHBIN UHTEJIEKT

- CTpPEMJICHHE K JOCTH)KEHMIO LIEIM U YCIEeXy, ONTHUMHU3M,
MHULMATUBHOCTh, YMEHHUE JEWCTBOBaTh, MCXOJs U3 CBOMX
BO3MOKHOCTEH;

- CcrOoCOOHOCTh IOHUMATh 3MOLMOHATILHOE COCTOSIHUE IPYTUX,
YUUTBIBATH €0 TMPU OCYLIECTBICHUHM KOMMYHHUKAIIUH,
CIOCOOHOCTH K COUYBCTBHIO U COTNIEPEKUBAHUIO;

- CIOCOOHOCTH BBICTPaNBaTh OTHOIICHUS C IPYTUMU JIOAbMH,
3a00TUTHCS, TPOSIBIIATH HHTEPEC M pa3peniaTb KOHPIUKTHI

OK 04. O¢ddexTnBHO
B3aUMOJICIICTBOBATh
u paboTatb

B KOJIJICKTHBE

U KOMaH/Ie

JIN4HOCTHBIE pe3ydbTaThl JOJDKHBI OTpakaTb B YacTH
LIEHHOCTH HAay4YHOTO MO3HAHUS:

- OBJaJeBaHME HaBbIKAMU y4eOHO-HCCIIE0BATENIBCKOM,
MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;

MeranpeqmMeTHble  pe3yibTaTbl  JIOJDKHBI  OTpaXkarTb:
OBnanenue YHUBEpPCaIbHBIMU KOMMYHHMKaTUBHBIMU
JEUCTBUSAMMU:

0) COBMECTHasl IeITEIbHOCTb:

- TIOHMMaTh W UCIOJB30BaTh IPEUMYIIECTBA KOMAHJHOU
Y UHAUBHUYaJIbHON paboThI;

- BbIOMpaTh TEMaTHKy M METOJbl COBMECTHBIX ACWUCTBHUI ¢
y4eTOM OOILIMX MHTEPECOB M BO3MOXHOCTEH Ka)KJOro 4jieHa
KOJUIEKTHBA,

- MPUHUMATH
OpPraHHU30BBIBATH
1 KOOPJUHUPOBATH ACUCTBHUS 110 €€ JOCTH)KEHUIO: COCTaBIISITh
IUIaH ACWCTBUM, pacOpefesiiTh pOJIM C YYETOM MHEHMH

eI COBMECTHOM JIESITeIIbHOCTH,

I1P6 10. OsnageHue yMmeHHsIMH paOoTaThb B TpyIIe

C BBINOJIHEHHEM pAa3IMYHBIX COLMAJIBHBIX  pOJIEH,
IUTaHUPOBATh paboty IpyMIIbI, panroHaIbHO
pacnpenenartb  JeATeJbHOCTh B HECTaHJAPTHBIX

CUTyalusX, aJCKBAaTHO OLEHUBATH BKJIAJ KaXXIOr0o H3
Y4aCTHUKOB TPYIIIBI
B pElIEHUE pacCMaTPUBAEMOM MPOOIEMBI
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Y4aCTHUKOB, 00CYXKIAaTh Pe3yJIbTaThl COBMECTHON PaOOTHI;
-OI[CHUBATh Ka4eCTBO CBOETO BKJIAJa W KaXKIOTO yYaCTHHKA
KOMaH bl B OOIIHIA pe3yIbTaT MO pa3padOTaHHBIM KPUTEPHSIM;
-mpeyiaraTh HOBBIC TPOCKTHI, OICHWBATh HJIEH C IMO3UIHU
HOBU3HBI, OPHUTHHAIBHOCTH, MPAKTUYCCKOW 3HAYMMOCTH;
KOOPJIMHUPOBATh M BBIIIOJIHATH PA0OTY B YCIOBUSX PEATBHOTO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aHMMOJICHCTBHS,
-OCYIIECTBIISITh  TIO3UTUBHOE CTPATETHYECKOE IMOBEICHHE
B pa3IMYHBIX CHUTYallUsX, TPOSBISATH TBOPYECTBO W
BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

OBaieHne YHUBEPCATBHBIMU PETYJISITHBHBIMH JCHCTBUSIMMU:
T) IPUHATHE Ce0s U IPYTHX JIIOICH:

- TPUHAMATh MOTHBBI M ApPTYMEHTBI JPYTHX JIIOJEH TIpH
aHaJIM3e Pe3yJIbTaTOB JICATCILHOCTH;

- MPU3HABATh CBOEC MPABO | MPABO JPYTHX JIFOJACH HA ONTHOKHY;
- pa3BHBATh CIIOCOOHOCTh IIOHUMATh MHP C IMO3UIUH JAPYTOro
9eJI0BEKa

OK 05 OcyuiecTBasATh
YCTHYIO

Y TUCbMEHHYIO
KOMMYHHKAITUIO

Ha TOCYJITapCTBEHHOM
s13p1ke Poccuiickon
Oenepanuu

C y4eToM
0COOEHHOCTEH
COIMATILHOTO

U KyJIBTYPHOTO
KOHTEKCTa

JIM4HOCTHBIE  pPe3yIbTaThI
ACTETUYECKOTO BOCITUTAHUS:
- DCTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUasi SCTETHKY ObITa,
HAay4YHOTO M TEXHHYECKOTr0 TBOPUYECTBA, CIIOpPTa, Tpyda
1 OOIIIECTBEHHBIX OTHOIICHHIA;

B 00JIaCTH MATPUOTHIECKOTO BOCITUTAHUS TIPOSIBIISTH:
-IIEHHOCTHOE OTHOILLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM,
HMCTOPUYECKOMY U TPUPOJHOMY HACIEIUI0, TaMSTHUKAM,
TpaguuusM HapoJoB Poccun, noctuwxkenusim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IC;

AOJDKHBI  OTpaXXaTb B 4YaCTH

MeranpeameTHbie pe3yabTaThl JIOJKHBI OTpaxaTh:
OsnanecHne YHUBEPCATHLHBIMHU KOMMYHHUKATHBHBIMHU
JIEHCTBUSIMU
a) obmieHue:

- OCYIIECTBJIATh KOMMYHHUKAIIUU BO BCEX cepax KU3HH,
- pacmo3HaBaTh HeBepOaTbHbBIE CPEeICTBA OOIIEHNS, TOHUMATh
3HAUYEHHE COLUAIBHBIX 3HAKOB, PACIO3HaBAaTh MPEINOCHUIKH

I1P6 1. CdopmupoBaHHOCTh NPEACTABICHUNH O pPONU
1 MecTe (PU3UKU U aCTPOHOMHUU B COBPEMEHHOM Hay4dHOMU
KapTHHE MHpa, O CHUCTeMooOpasyromed poiu (U3MKU
B pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMH, O BKIAAEC POCCHUUCKUX
n 3apyOeXHBIX YYEHbIX-(DU3UKOB B pa3BUTHE HAyKU;

NOHMMaHWe (U3NYECKOM CYIIHOCTH  HaOJI0JaeMbIX
SIBJICHUM  MUKpOMHpAa, MAakpOMHMpa H  METaMHpa;
[IOHUMaHUE POJIM  ACTPOHOMHUU B  IPAKTUYECKOMN
NEATEITbHOCTH YeJI0BEeKa

U JAIbHEWIIEM HAyYHO-TEXHHUYECKOM Ppa3BUTHH, PpOJIHU
¢u3uku B GOpMUPOBAHUU KPYro3opa U pyHKIIMOHAIBHOMN
IPaMOTHOCTH Y€JOBEKa JUIsl PEIIEHHS MPaKTHYECKHX
3ajga4
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KOH(IMKTHBIX CUTYalluil U CMST4aTh KOH(JINKTHI;
- Ppa3BEepHYTO MU JIOTMYHO H3Jararb CBOIO TOYKY 3pEHUs
C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 07. CoxmelicTBOBaTHL
COXPaHEHUIO
OKpYKaroIlen CpeIbl,
pecypcocOepexeHmIo,
MPUMEHSTh 3HAHHS

00 M3MEHCHUH
KJIMMAaTa, IPUHIUIIBI

JIM4HOCTHBIE PEe3yNbTAaThl JIOJKHBI
9KOJIOTUYECKOTO BOCIIUTAHUS:

- c(hopMHPOBAHHOCTH IKOJIOTHMUECKON KYJIbTYpbl, IOHUMaHHE
BIUSHUS  COIMAIbHO-DKOHOMHYECKMX  MPOIECCOB  Ha
COCTOSIHME MPUPOAHONW M COIMAIbHON Cpenbl, OCO3HAHHE
r7100aJIbHOTO XapaKTepa KOJIOTHUECKUX PoOIeM;

- IUTAHUPOBAHUE U OCYIIECTBJICHHUE JACUCTBUN B OKPYKAIOIIEH

OoTpaxaTb B YaCTH

I[IP6 8. CdopMuUpOBaHHOCTh yMEHUS IPUMEHSTH
MOJyYeHHbIE  3HAaHUS Ui OOBSICHEHHS  yCIOBHM
NpoTeKaHus (U3MUYECKUX SBICHUH B MNpHUpone U s
NPUHATHAA NPAKTUYECKUX PELICHUHM B IIOBCEAHEBHOMU
KHU3HU

s obecnieueHst 0€30MACHOCTH  NpPH  OOpallieHUH
¢ OBITOBBIMU NPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,

OepeKITMBOTO Cpele Ha OCHOBE 3HAHMS LEJIEH YCTOMYMBOIO PAa3BUTHS | COXPAHEHUs 3JI0POBBA Hu coOII0IeHHS HOpM
IIpOU3BOJCTBA, YCJIIOBCYCCTBA, JKOJIOTMYECCKOI'0 ITIOBCACHUS B oxpy;xafomeﬁ cpeac;
3P PEKTHBHO aKTUBHOE  HENpUATHE  JACUCTBUN, NPHUHOCAIIMX  BpeJd | IOHUMaHUE HEOOXOIUMOCTU IMPUMEHEHUS JOCTUKEHHM
JIENCTBOBATH OKpYKarolleu cpere; (1)143141(1/1
B UPE3BBIYANHBIX - AKTMBHOE HEINpUATHE JEUCTBUHM, MPUHOCAIIMX BPEJA | U TEXHOJOTHH JUIS PALIMOHAIBHOTO IPUPOAOIIOIb30BAHHUS
CUTYyalHIX OKpYKarolleu cpere;

- yMeHI/Ie HpOFHOSI/IpOBaTL He6JIaI‘OHpI/I$ITHI)IG OKOJIOTHUYCCKUC

ITOCJIICACTBUA HpeI[HpI/IHI/IMaeMLIX ﬂeﬁCTBHﬁ, Hpe,[[OTBpaIJ_IaTL

HUx
ITKG...

3 TIK ykassiBatotcs B cootsercTsuu ¢ ®T'OC CIIO peanusyemoii npodeccun / cenuanbHOCTH

13




2. CTpyKTYypa U colep:kaHue 0011e00pa3oBaTe/bHOM JUCIUNIHUHBI

2.1 O0beM TUCHUNIMHBI U BUbI y4e0HO padoThI

Bun yueOHo# padoThI Oo0bem B
yacax

O0bem o0pa3oBaTebHOI NPOrpaMMbl JUCHHUILINHBI 180

OcHoBHOE coep:kanne’ 122

B T.Y.

TEOPETUYECKHE 3aHATH 86

nabopaTopHEIC 3aHATHS 36

IIpodeccuonabHO OPMEHTHPOBAHHOE COJep:KaHMe (CoAepKaHue 58

NPHUKJIATHOr0 MOYJIs1)°

IpomeskyTouHas aTTecTamus (dx3amen)° faleka

* OCHOBHOE COJIEpKAHUE BKITIOUAET COEPKATENLHBIE IMHUK 110 y4eOHOMY mpeamety «Dusuka» (6a30BbI ypOBEHD)
denepanpHoll  00pa3oBaTENBHOM IPOrpaMMBbl  CpemHero oOmero o0pa3oBaHUs, YTBEPXKICHHOW NPUKa30M
MunucrepctBa mnpocsemieHuss Poccuiickoit ®epepauuu or 18 mas 2023 r. N 371 (B pemakuuum Ilpukasa
Munnpocseniennst Poccuu ot 9 okts10ps 2024 r. N 704).

5 TIpodeccHoHanbHO OPHEHTHPOBAHHOE COZAEPKAHHE MOKET OBITH pAacHpeseNeHo II0 pasfenaMm (TeMam) WM
CKOHIICHTPHUPOBAHO B paszjere [IpukinaaHoit Moayib.

6 ®opma MPoMeKYTOUHOM aTTECTAllMM U KOJIMYECTBO YacOB, OTBOJAMMBIX HAa €€ HPOBEJEHHE, PErJaMeHTUPYIOTCS
yueonbM manom OIT CITO
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2.2. TemaTu4yeckuii IJIaH U coepKaHue TUCHUIIMHBI «DU3HKAY

HaumenoBanue Coaeprxanue yueOHOro MaTepraa (0CHOBHOe U NPodecCHOHATBHO OPMEHTHPOBAHHOE)7, O0bem | @opmupyembie
pa3/1esioB U TeM JladopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) YacoB | KOMIIETEHINH
1 2 3 4
Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'O TO3HAHMS 2
Tema 1.1 Conep:xaHue yueOHOT0 MaTepuasia 2 OK 03
Beenerne @du3uka - HayKa o pupoje. Hayunsie MeTo1pl TO3HAHKS OKpYKaroero mupa. Pois sxkcriepumenTa u OK 05
TEOpUU B MPOIECCEe MO3HAHMS MPUPOJBL. DKCIEpUMEHT B (u3uke. MonaenupoBaHue (HU3HUECKUX|
siBJIEHU 1 niporieccoB. Hayunbie runoressl. Du3nueckre 3aKk0HbI U TeOpUU. [ paHuLIbI TPUMEHUMOCTH!
(busznueckux 3akoHoB. [Ipunnun coorBeTcTBUs. Posb 1 MecTo (hu3uku B popMUpPOBAHIHN COBPEMEHHOM
Hay4HOW KapTHHBI MUPA, B IPAKTUYECKOMN IEATEIBHOCTHU JIOAEH
Paznea 2. Mexanuka 18
Tema 2.1 Conep:xanue yueOHOro MmaTepuajia 6
Kunemaruka Mexanudeckoe ABUKeHHE. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBWkeHus. Cucrema oTcyera.
Tpaextopus. [lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAsi CKOPOCTh) M YCKOPEHUE]
MaTEpHaJIbHOW TOYKH, MX IMPOEKIMHM HAa OCU CUCTEMBbI KoopAauHaT. ClI0XKEHHME IEepeMEIEeHUuN 1
CIIO)KeHHE cKopocTed. PaBHOMEpHOE M pPaBHOYCKOPEHHOE MNpSMOJIMHENHHOE IBUXKeHHe. [ 'paduxy OK 01
3aBUCHUMOCTH KOOpJAWHAT, CKOPOCTH, YCKOPEHHUs, IyTH U NEPEMEUICHHUS] MaTepUAIbHOW TOYKH OT OK 02
BpeMeHu. CB0OOOHOE mMajieHHe. YCKOpeHHe CBOOOMHOro mnajeHus. KpuBonuHelHOEe IBUKEHUE. OK 04
JIBM>KEHHE MAaTEpPUAIbHOM TOYKHM IO OKPY>KHOCTH C TMOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJIOBas OK 05
CKOpPOCTb, TUHEIHAas ckopocTh. Ilepruoa u yactoTta obparienus. LleHTpocTpeMUuTenbHOE YCKOPEHHE OK 07

HpaKTI/I‘leCKI/IC 3aH${TI/I518

[IpakTuueckue padbOThI:

l3MepeHne MrHOBEHHOW ckopocTu. MccienoBaHue COOTHOIIEHUS MEXAY MyTSAMH, MPOHAEHHBIMU
TEJIOM 3a IOCIIeIOBaTeIbHBIE PaBHBIE MPOMEXYTKH BPEMEHH NPU PABHOYCKOPEHHOM JIBIKEHHHU C
HavaIbHOM CKOPOCTBIO, paBHOW HYII0. M3yueHne IBMKEeHUs MIapuKa B BA3KOH KUIKOCTH. V3yueHue

JBHOKCHUA TCJIA, 6pOH_IeHHOFO TOPHU30HTAJIIBHO.

" O6pa3oBaTenbHas OpraHM3alys BIIPaBE CAMOCTOATENLHO OHNPENENATh HOCIE0BAaTeILHOCTh H3YYEHHs Pa3IeloB H TeM, BXOAIMX B HUX, a TAKXKE IIEPEPACIIPENEIATh KOIHYECTBO
4acoB JJIS OCBOCHUS OOYYAIONIMMHUCS Y4eOHOro MaTepuaia, C y4eTOM JIOTHKH (OPMHPOBAHHS MPEIMETHBIX PE3yJIbTaTOB, OOMMX U NPO(eCCHOHANBHBIX KOMIICTCHIIHH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCIUIUTMHAMHA 00111e00pa30BaTeIbHOr0 U 001IenpodeccHoHaIbHOTO IuKIoB yueoHoro miana OIT CIIO.
8 Yacel mpakTHueckux paboT yuTEHBI B COZEpKAHHM yd4eOHOro MaTepuana M BXOJAT B obllee KOJMYECTBO 4acoB 1o TeMme. Yackl 1abopaTopHBIX paboT u mpodeccHOHAILHO
OPHUEHTHUPOBAHHOI'O COACPKAHUA YUUTBIBAIOTCA OTACJIBHO.
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TexHuaeckue yCTpOﬁCTBa 1 MPAKTUYCCKOC NPUMCHCHHUEC: CTUAOMCTP, ABUKCHUEC CHAPAA0B, LCITHLIC U
peMéHHBIe nepeaadn. Texundeckne YCTpOﬁCTBa U IPAKTHYCCKOC IMPHUMCEHCHUC. IMOAIIMUITHHUKH,
JNBHIKCHUC HMCKYCCTBCHHBIX CITYTHHKOB. Texauueckue yCTpOﬁCTBa U MPAKTUYCCKOC HNPHUMCHCHUC!
MOAIIWITHUKH, IBUKCHNEC NCKYCCTBCHHBIX CIITYTHHUKOB

Tema 2.2
JmHaMuKa

Conep:xanue yueOHOTo MmaTepuajia

[IpuHuun otHocutenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. MHEpuuaibHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa 1151 MaTepuaabHOU TOYKH
B nHepuuanbHoil cucteme orcueta (MCO). Tperuit 3akoH HproToHA A1 MaTepuanbHbIX TOUEK. 3aKOH
BceMupHoro Tsarorenus. Cwia Tspkectu. IlepBas xocmuueckas ckopocTs. Cuita ynpyroctu. 3akoH
['yka. Bec tena. Tpenue. Bunsl Tpenus (mokosi, ckoibxeHus, kaueHusi). Cuna tpenust. Cyxoe TpeHHe.
Cuna TpeHMs CKOJbXEHUs U cuiia TpeHus nokos. Kosdounuent tpenus. Cuina conpoTUBIEHUS NPH
NBUKEHMM Tela B JKUAKOCTU WiM rase. IloctymarenbHoe M BpalaTenbHOE JABHKEHHE aOCOIIOTHO
TBEPAOrOo Tejna. MOMEHT CUJIbI OTHOCHUTENBHO OcU BpamieHus. [lnedo cumibl. YceiaoBus paBHOBeCHs
rBepaoro Tesna B UCO

HpaKTI/IquKI/IC 3aHATUA

[IpakTuueckue pabotbl: M3yueHue nBukeHuss Opycka MO HAaKJIOHHOW IIOCKOCTH IOJ JAE€WCTBUEM
HECKOJIBKUX CHJI. TeXHUYECKUE yCTPOUCTBA U MPAKTUYECKOE IIPUMEHEHHUE: TOAIIUITHUKY, JBUKCHNAE
MCKYCCTBEHHBIX CITYTHUKOB

JlabopaTopHble 3aHATHS

JlaGoparopHas paborta 1. HccnemoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BOSHUKAIOUIUX B MPYKHHE
1 pe3UHOBOM 00pasiie, OT uX aedopmaIuu.

JlaGoparopHass pabora 2. HccnemoBaHue ycloBUII paBHOBECHS TBEPIAOTO Tela, MMEIOIIETO OCh
BpalLCHU

Tema 2.3
3aKOHBI COXpaHEHUS B
MEXaHUKe

Conep:xanue yueOHOro MmarepuaJjia

Mexannyeckass pabora ¥ MomHOCTb. Kunernmueckast sHeprus. IloTeHumanbHas sHeprus. 3akoH
COXpaHEHMs MEXaHWYEeCKOM sHepruu. PaboTa CUIbI TSXKECTH U CUIIBI yIIpyrocTu. I[puMeHeHne 3aKk0HOoB
coxpaHeHus. Micnonp30BaHre 3aKOHOB MEXaHUKH JJIsi OObSICHEHUS JIBH)KEHUS HEOECHBIX TNl W Jif
Pa3BUTHUS KOCMUYECKUX UCCIIEA0BAHUM, IPAHUIIBI IPUMEHUMOCTH KIIACCUYECKON MEXaHUKU. VIMITy IbC
MaTepHUaIbHOU TOUYKH (TeNa), CHCTEMbI MaTepUaIbHBIX TOUEK. IMIyIIbC CHiIbl M M3BMEHEHUE UMITYJIbCA
Tena. 3aKOH COXpaHEHHWsI uMIyJbca. PeakTuBHOe nBMKeHue. Paborta cuibl. MOIIHOCTH CHUIIBI.
Kunernueckasi sHeprus MarepuaibHOM Touku. Teopema 00 M3MEHEHWM KUHETUYECKOW IHEPIHH.
[lorenuuansHast »Heprus. [loTeHuumanpHas »dHeprus yrnpyro JeOpMHUPOBAHHON MpPY>KHUHBI.
[loTeHunanpHas sHeprus Tena BOIM3U MoBepXHOCTU 3emid. [loTeHIManbHble U HEMOTEHIMATbHbIE

criipl. CBS3b pa6OTLI HEIMOTEHIUAIPHBIX CHUJI C H3MEHEHHEM MEXaHHMYECKOM OHCPIUr CUCTCMBI TCII.
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Y1rpyrue u Heynpyrue CTOJIKHOBEHUS

HpaKTH‘lGCKI/Ie 3aHATUA

[TpakTryeckue paboTHI:

l3y4yeHune CBs3M CKOPOCTEi Tenm mpu HeympyroMm ynape. MccienoBaHue cBs3u pabOTBI CHIIBI C
M3MCHEHHEM MEXaHUYECKOW SHEPIHHU TeJa.

TexHHUYECKUE YCTPOCTBA M MPAKTHYSCKOE MPUMEHEHHUE: BOJIOMET, KOIep, MPYKUHHBIA MHCTOJNET,
IIBIKCHUE MUCKYCCTBCHHBIX CITyTHUKOB M PaKeT.

lcrionp30BaHUE 3aKOHOB MEXaHHMKU Uil OOBSCHEHHs BHIXKCHHS HEOCCHBIX TEN W JUIS Pa3BUTHS
KOCMHUYECKUX HCCIICIOBAHUM, TPAaHUIBI MPUMEHUMOCTH KJIACCHMYECKOW MeXaHuKu. Mmwuranus
HEBECOMOCTH

JlaGopaTopHble 3aHATHSA 2
JlaGoparopHas pabota 3. MccnenoBanue cBsizu pabOThI CUJIBI C U3BMEHEHHEM MEXaHMUYECKOM SHepruu
TeJa Ha MPUMEPE PACTSHKCHUS PE3MHOBOTO JKI'yTa
Pa3nen 3. MoJiekyisipHasi GU3MKA U TEPMOJANHAMHMKA 22
Tema 3.1 Conep:xanue yueOHOro MmaTepuajia 4
OCHOBBI OCHOBHbBIE TOJOXKEHUS MOJEKYIIPHO-KMHETUYECKOW TEOPUU M HUX ONBITHOE OOOCHOBAHHE.
MOJICKYJIAPHO- bpoyHoBckoe nBuxenue. Juddysus. Xapakrep IBUKECHUS U B3aUMOJICHCTBUS YaCTHI[ BELIECTBA.
KHHETHYCCKOUTCOPHH [MoIeNi CTPOSHUSI Ta30B, JKUIAKOCTEH U TBEPIBIX Tell  00BICHEHHE CBOMCTB BENIECTBA Ha OCHOBE ITHX|
Mozeineii. Macca u pasmepsl mosiekyl. KonumdectBo BemectBa. [loctositnnas ABoraapo. TermoBoe]
paBHOBecHe. Temmneparypa u ee uzmepenue. lllkana remneparyp Llenscus. Moens uaeanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJIAPHO-KUHETUUECKOW TEOPUH UJACIbHOr0 Tasza. AOCOIIOTHAs OK 01
TeMmIepaTypa Kak Mepa cpeAHell KHHETHYeCKOM SHepruu TeIIOBOro JBMXKEHUs yacTull rasza. [llkamna OK 02
remneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MeHnaeneeBa-Knaneiipona. 3akon [lanbroHa. OK 03
M3onpoueccsl B HJEaJbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. [paduyeckoe OK 04
MpeACTaBICHUE H30IPOIIECCOB: U30TepMa, U30X0pa, H300apa OK 05
[IpakTHueckue 3aHATHS OK 07
[TpakTHyeckue paboTHI:
M3mepenne maccel BO3AyXa KJIAcCHOM KoMHare. MccnenoBaHue 3aBUCMMOCTH MEXy ITapamMeTpamHy,
COCTOSIHUS pa3peKEHHOT0 ra3a. TeXHH4ecKre yCTpoicTBa U MPAaKTHYECKOe IPUMEHEHHE: TEPMOMETD,
OapomeTp
JlabopaTopHble 3aHATHS 4

JlaGoparophas pabora 4. OnpeneneHne Macchl BO3lyXa B KJIIACCHON KOMHAaTe Ha OCHOBE M3MEPEHUH
00beMa KOMHATBI, JaBICHUSI U TEMIIEpaTyphl BO3/lyXa B HEll.

Ha60paTopHa;1 pa60Ta 5. HccrnegoBanne 3aBHCHMOCTH MCXKAY HapaMeTpaMu COCTOSHUS
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pa3peKEHHOTO ra3a

Tema 3.2
(OCHOBEI
TEPMOJIMHAMUKU

Conep:xanue yueOHOro MmaTepuajia

Buytpennsst sHeprus. PaGora m Teronepenava. KommdecTBO TEIIOTH. YpaBHEHHE TEIJIOBOTO,
Oananca. [lepBoeHavano repmoauHaMuku. AauabaTHbIN poriecc. Bropoe Havaio TepMOJWHAMUKH.
TenmoBbie naBurarenu. KIIJ[ TemmoBoro nBurarens. Oxpana mnpupopsl. TepmoamHaMHyuecKas]
cuctemMa. BHYTpeHHSsT SHEprusi TEPMOAMHAMHYECKOH CHUCTEMBI M CIIOCOOBI €€ W3MEHCHHUSI.
KonuyecTBO TermioTel U paboTa. BHYTpeHHSsT SHEpPrusi OJHOATOMHOIO HJICAJLHOTO Trasza. Buipl
TEIUIOTNIEPEIavu: TEIJIONMPOBOAHOCTb, KOHBEKIIMS, M3JyUeHUE. YelbHasi TEIUIOEMKOCTh BEIECTBA.
KomuyecTBo TemioTel mpu Terionepenade. [lonsarue o6 aamabatHoM mporecce. [lepBelii 3aKoH,
TepMoarHaMuKH. [IpuMeHeHue mepBoro 3akoHa TEPMOJMHAMHKU K H3ompolieccaM. ['paduueckast
WHTepIpeTarys padoThl ra3a. Bropoii 3akoH TepMogunHaMuku. HeoOpaTHMOCTB MPOIIECCOB B MPUPO/IC.
TeroBelie MamuHbl. [IpuHIMIBL AeHicTBUS TEIUIOBBIX MalllvH. [IpeoOpazoBaHus 3HEPIUU B TEIUIOBBIX
MamuHax. KoaddunuenT nonesnoro nefictus temiooi MamuHbl. [{ukin KapHo u ero koagurmmeHT
[MOJIE3HOTO JCUCTBHUS. DKOJOTHYECKHE TPOOIEMBbl TETUIOPHEPTETUKU. TeXHUYECKHe YCTPOWCTBA U
[PAKTUYECKOE MPHUMEHEHUEe: JIBUraTellb BHYTPEHHEro CropaHusi, OBITOBOM XOJOAWIBHUK,
KOHJIUIIUOHED

JlabopaTopHble 3aHATHS

JlaboparopHast pabota 6. I3mMepeHue yaenbHON TeII0EMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUS BEILIECTBA
1 (azoBbIe
[EPEXOIbI

Conep:xanue yueOHOro MmaTepuajia

[TapooOpa3zoBanue u KoHAeHcanus. VMcnapenwe wu kumeHwe. AOCONIOTHAsT M OTHOCHUTENbHAS
BIKHOCTh BO31yXa. HacellieHHBIH map. VYaenbHas Temiiora mnapooOpa3oBaHUs. 3aBHCHMOCTH,
TeMIlepaTypbl KWUIIEHUs OT JjaBieHus. Twepnoe teno. Kpucramnumueckue u amopgHble Tena.
AHn3oTponusi CBOMCTB KpuctayoB. JKuakne kpucramuisl. CoBpeMeHHble MaTepuansl. 1lnaBnenue u
KpucTayu3anus. Y nenabHas Temiora miasiaeHus. Cyonumanus. Y paBHeHHE TEIIOBOro OanaHca
[IpakTHueckue 3aHsATHS

[IpakTuueckass pabora: TexHudyeckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJOIMM IIOJIyY€HUS COBPEMEHHBIX MAaTE€pHalOB, B TOM YHUCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH

JlabopaTopHble 3aHATHS
JIaGoparopHas pabota 7. OnpeneneHne BIaKHOCTH BO3/lyXa

Pazjnen 4. DjekTpoauHAMHUKA

30

Tema 4.1

\ Conep:xanue yueOHOro marepuajia

OK 01
OK 02
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DJIEKTPOCTATUKA

OJNeKTpu3alusl Tel. DJIeKTpUuecKuil 3apsia. JBa Buaa siekTpuyeckux 3apsiioB. [IpoBogHukw,
NMUAJIEKTPUKHA U TOJIYNPOBOJHUKU. 3aKOH COXpPAHEHHUs JJIEKTPUUYECKOro 3apsjaa. B3aumoneiicTBue
3apsnoB. 3akoH Kyiona. ToueuHslil anekTpuyeckuil 3apsia. DiekTpuueckoe nose. HanpsrxkeHHOCTH
PIEKTpUYECKOro noJid. IIpuHuun cyneprno3unuu 3J€KTPUYECKUX MoJed. JIMHUM HanpsyKeHHOCTH,
QIIeKTpUYecKoro mosst. Pabora cui anekTpocraruyeckoro moss. [loternuan. Pa3HocTh MOTEHIIMATIOB.
[IpOBOIHMKM M JHAJIEKTPUKH B 3JIEKTPOCTATUYECKOM Ioiie. JIM3JeKTpruyeckas MpPOHULAEMOCTb.
OnexTpoeMKocTb. KoHaeHcaTop. DaeKTpOeMKOCTh IIIOCKOT0 KOHAEHCATOpa. DHEPrusl 3apsHKEHHOTO
KOHJIEHCAaTopa

[IpakTHUYECKUE 3aHATHS

M3mMepeHue 3IeKTPOEMKOCTH KOHIeHcaTopa. TeXHuuecKrue yCTpoicTBa M MPaKTHUeCKOe TPUMEHEHHUE:
DIIEKTPOCKOI,  DJICKTPOMETp, OJIEKTPOCTAaTHUYECKasl 3allluTa, 3a3eMJICHHE AJIEKTPOIPHOOPOB,
KOHJICHCATOP, KOMUPOBAIbHBIN anmnapar, CTPYHHBIN NPUHTEP

JlaGopaTopHble 3aHATHSA

JlaGoparopHas padota 8. M3mepeHue 31eKTPOEMKOCTH KOHIEHCaTopa

Tema 4.2
[locTossHHBII

PIEKTPUYECKUN TOK.

TokM B pa3TU4HBIX
cpemax

Coneprxanue y4eGHOro MmaTepuaJa:

DJIEKTPUUECKUN TOK. Y CIOBHS CyLIECTBOBAHHUS JIEKTPUUECKOro Toka. Mcrounuku Toka. Cuia Toka.
[TocTostnublil Tok. Hanpsbkenue. 3akon Oma aiisg ydacTka Ienu. DJIEKTPUYECKOE COMPOTHBIICHUE.
Y nenpHOE conpoTuBieHue BemecTsa. [locienosarenbHoe, napaiebHOE, CMEIIAHHOE COEIMHEHHE
MpoBOAHUKOB. PaboTa snexkTpuueckoro Toka. 3akoH Jlxoyns-JleHna. MoOUIHOCTh 3IEKTPUYECKOTO
TOKa. DJIEKTPOJABMKYILAsl CUJIa M BHYTPEHHEE CONPOTHBIICHWE HMCTOYHUKA TOKAa. 3akoH Oma i
MOJTHOW (3aMKHYTOW) ayiekTpuueckoi nenu. KopoTkoe 3ambikaHue. DIEKTPOHHAST MPOBOIUMOCTH,
TBEPABIX METAJUIOB. 3aBUCUMOCTD CONPOTHUBIICHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTD.
JNeKTpUUeCKUid TOK B BakyyMme. CBOMCTBA 3J1eKTPOHHBIX ITydkoB. [TomynpoBoguuku. Co6cTBeHHAs U
[IPUMECHAs MPOBOJMMOCTb TOIYNPOBOAHMKOB. CBoiicTBa p-N-mepexona. llomynpoBogHUKOBEIE
puOOpHI. DNEKTPUYECKUI TOK B pacTBOpaX M paciilaBax 3JEKTPOJIUTOB. ODJIEKTPOIUTHUECKas
nucconuanys. DIEKTPOoiIn3. DIEKTPUUECKUN TOK B ra3ax. CaMOCTOATEIbHBIA U HECAMOCTOSATEIbHBIN
azpsin. Monnus. [Tnazma

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTuyeckas pabora: TeXHHUECKHME YCTPOWCTBA M MPAKTHMYECKOE IPUMEHEHHE: aMIIepMeTp,
BOJIbTMETP, PEOCTAT, UICTOYHHUKHU TOKA, AJIEKTPOHArpeBaTeIbHbIe MPUOOPHI, IJIEKTPOOCBETUTEIbHBIE
npuOOpBl, TEPMOMETP COINPOTHBICHUS, BaKyyMHBIH JHMOJ, TEPMHUCTOPbl U (POTOPE3UCTOPHI,
[OJIyIIPOBOIHUKOBBIHN IMOJI, TaJIbBaHUKA

JlaboparopHble 3aHATHSA

JlaGopaTopHas pabota 9. M3ydyeHne CMEenaHHoro COeIMHEHUS PE3UCTOPOB.

OK 03
OK 04
OK 05
OK 07
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JlaboparopHast pabota 10. M3mMepenue 11eKTpoIBIKYIIIEH CHUITBI ICTOYHHKA TOKA U €0 BHYTPEHHETO
COIIPOTHBIICHHUS.
JlaboparopHas pabota 11. Habmonenue anekTpoan3a

Tema 4.3
MarauTHoe moJe.
DJICKTpOMarHuTHas
I/IHI[yKI_[I/ISI.

Conep:xanue y4eOHOT0 MaTepuaJia

[TocTossHHBIE MarHuThl. B3anMMOAEHCTBHE IOCTOSAHHBIX MAarHUTOB. MarHuTHOE TMoJe. Bekrop
MAarHUTHON MHAYKUUM. [I[pUHIUMIT Cynepno3uliMi MarHUTHBIX MoJied. JIMHUM MarHUTHON WHIYKIIHH.
KapTuHa nMHUi MarHUTHOM MHAYKUMU ITOJIS HIOCTOSIHHBIX MArHUTOB. MaraHuTHOE MoJie MMPOBOJHUKA C
TokoM. KapTrHa TMHUA UHAYKIIUA MAarHUTHOTO MOJIS JNIMHHOTO MPSAMOTro MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O IIPOBOTHUKA, KATYIIKH ¢ TOKOM. OmbIT Dpcrena. BzaumoaeiicTBue mpoBOIHUKOB C TOKOM.
Cunia Ammnepa, ee MoayJsib U Hanpasienue. Cuna Jlopenua, ee MoAyap U HampaBiieHHe. [[BUkeHue
BapsOKEHHOW YacTHIbI B OJAHOPOJHOM MarHUTHOM Tmojie. PaGora cunbel Jlopenma. SIBieHwuel
AIEKTPOMArHUTHOM MHAYKUWU. [1OTOK BEKTOpa MarHUTHOM HMHAYKLMH. DJIEKTPOJBMKYLIAs CHUIIA|
WHIyKIUA. 3aKOH OJJIGKTpoMarHuTHOM wuHAyKuu @Dapanes. BuxpeBoe ayekTpuueckoe ImoJe.
OIEKTPOABUKYILAsA CUJIa MHIYKIMU B IPOBOJHHUKE, JBHXKYLIEMCS MOCTYNAaTEIbHO B OJHOPOIHOM
MarauTHOM Toiie. [IpaBuno Jlenma. MHAyKTUBHOCTH. SIBJIeHHE CAMOMHIYKIIMH. DICKTPOBIKYIIAs
CHJIa CAMOMHAYKIMU. DHEPTHsl MArHUTHOTO MOJISI KATYIIKH C TOKOM. DJIGKTPOMarHuTHOE T0JIe

[IpakTHyecKkue 3aHsATHS

[IpakTnueckass paborta: TexHMUECKHE YCTPOWCTBA M MPAKTHUECKOE INPUMEHEHHE: IMOCTOSHHBIE
MarHUTBI, JIEKTPOMAarHUThl, 3JIEKTPOJABUIATEIb, YCKOPUTEIIN DJIEMEHTAPHBIX YaCTUL], UHAYKIUOHHAS
[e4yb

JlabopaTopHbIe 3aHATHS

JlaGoparopHas padota 12. MccrnenoBanue qeiiCTBUS MOCTOSIHHOTO MAarHUTa HA paMKYy C TOKOM.
JlabopaTopHas pabota 13. 3yueHue sBJIeHUs] JIEKTPOMArHUTHOW UHTYKIIHS

Pa3znea 5. Kosreoanus

M BOJIHBI

24

Tema 5.1
MexaHUUecKue 1
PIIEKTPOMArHUTHbBIE
KoJIeOaHMs

Conep:xaHue yueOHOro MaTepuajia

KonebarenbHas cucrema. CBoOOJIHBIE MexaHHYeckHe KojebaHus. ['apMoHMUYeckue KoseOaHMs.
[lepuon, wactora, amrumntyaa u (aza konedanuii. [IpyKuHHBIN MasTHUK. MaTeMaTHYECKUN MasITHUK.
YpaBHeHHe rapMoHHYecKHX Konebanuil. [IpeBpalieHue 3Hepruu Mpu rapMOHUYECKUX KOJICOAHUSX.
KonebarenbHblit KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHHs B UAEATbHOM KoJebaTeabHOM
KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKMMU M 3JIEKTPOMAarHUTHBIMU KosiebaHusMu. Dopmyia
TomMcona. 3aKkOH COXpaHEHHs SHEPruu B HJCAbHOM KoyiebarenbHOM KoOHType. IlpencraBienue o
3aTyxarolux KojeOaHusx. BbIHyXaeHHble MexaHuueckue koseOaHus. Pezonanc. BulHyXeHHbBIE
AIIEKTpOMarHuTHele Konebanus. [lepemennsblit Tok. CHHYCOUJANBbHBIN IepeMeHHbIN Tok. MolHOCTh

IMEPCMCHHOI'O  TOKA. AMHJ’II/ITYILHOC )4 ﬂeﬁCTBYIOHlCC S3HAYCHHUC CHJIBI TOKa W HAIPAKCHHS.

OK 01
OK 02
OK 04
OK 05
OK 07
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Tpancdopmarop. [IponsBoacTBO, epeaaya u moTpedICHNE IMEKTPHUUECKON SHEPTUH. DKOIOTHIECKHUE]
PUCKU IIPU NPOU3BOJACTBE MIEKTPUYECKOW dHepruu. KylbTypa MCIOJIB30BaHUS HIIEKTPO3HEPIUH B
[TOBCEHEBHOM KU3HU

HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTuueckass pabota: TexHuueckue ycTpoiicTBa M NMPAKTUYECKOE MPHUMEHEHHUE: DJIEKTPUUYECKU
3BOHOK, F'€HEpaTOp NMEPEMEHHOTO TOKA, JIMHUM dJIEKTponepeiad

JlaGopaTopHble 3aHATHSA

JlaGoparopHas padora 14. MccienoBanue 3aBUCUMOCTH IIEPHOa MaJIbIX KoJieOaHUI Irpy3a Ha HUTH OT)
TUTMHBI HUTH ¥ MacChl TPy3a.

JlabopaTopnas pabGorta 15. HccinepoBanue mepeMEHHOTO TOKa B IIEMM M3 IOCJIEI0BATEIHHO
COCJMHEHHBIX KOHJICHCATOPA, KATYIIKH U PE3UCTOpa

Tema 5.2
MexaHudeckue 1
PIIEKTPOMArHUTHBIE
BOJIHEI

Coneprxanue y4eOHOro MmaTepuaJa:

MexaHudecKrue BOJIHBI, YCIoBuUsl pacnpoctpanenus. [lepuoa. CKopocTh pacnpoCcTpaHeHUS U JTMHA)
BosHBI. [lonepeuynsie u mpooibHbIe BONHBL. MHTepdepeHus u audpakuus MEXaHMUYECKUX BOJH.
3ByK. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3Byka. DJIEKTPOMArHUTHBIC BOJIHBI.
YcnoBusi M3NMydeHHs] 3JEKTPOMArHUTHBIX BOJIH. B3auMHag opueHtanus BektopoB E, B, v B
DIEKTPOMAarHUTHOM BojHE. (CBOWCTBA SJEKTPOMArHUTHBIX BOJH: OTpPa)X€HUE, MPEIIOMIICHHE,
nonspusanus, audpakius, wuHTepdepeHuus. CKOpPOCTh dJIEKTpOMarHUTHbIX BonH. [llkama
PIIEKTPOMArHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHUTHBIX BOJH B TeXHHKE W ObITYy. [IpuHIHUIIEL
aJMOCBSI3M U TeneBueHus. Pannonokaiusi. DJeKTpOMarHuTHOE 3arpsi3HEHUE OKPYKaroUIEH cpeJibl

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckass paGota: TexHMUYECKHE YCTPONCTBA U NPAKTHUECKOE MPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3ByKOBas JUArHOCTHKAa B TE€XHUKE U MEJIUILIMHE, pajap, pajaHONpUEMHUK,
TeneBu3op, anteHHa, tenedon, CBY-neun

Tema 5.3
Onrtuka

['eomeTpuueckas ontuka. [IpsmosmHeiHOE pacnpocTpaHEHUE CBETA B OAHOPOAHOM cpeae. JIyd cBera.
Toueunsrit ucTounuk cBeta. OTpakeHne cBeTa. 3aKOHbBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHu |
B TUIOCKOM 3epKaie. [Ipenomienne cBeTa. 3aKOHBI MPETOMIIEHUS! CBeTa. AOCOMIOTHBIN MOKA3aTeNb
npenomienus. [lonmHoe BHyTpeHHee oTpaxeHue. I[IpenenbHbId yrojl MOJHOTO BHYTPEHHETO
otpakenus. [lucnepcus ceera. CnoxkHbIi coctaB 6enoro ceera. [[Bet. Cobuparolye 1 paccenBarome
nmrH3bl. ToHkas nuH3a. MOKYCHOE pPACCTOSIHME W ONTHYECKas cuiia TOHKOW nuH3bL. [locTpoeHue
M300paXeHU B COOMPAIOIINX M pacceuBarONMX TuH3aXx. DopMynna TOHKOHW JMH3BI. YBEIUYCHHE,

naBaeMoe JuH30M. Ilpenensl NPUMEHHMMOCTH T€OMETPUYECKOW ONTHUKU. BoJaHOBas onTuka.
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WuTepdepenys ceera. KorepeHTHbIE ICTOUHUKH. Y CIIOBUS HAOIIOICHUS MAKCUMYMOB 1 MUHUMYMOB
B UHTEePHEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB. Jludpakuus cBera.
JludpakiuonHass pemerka. YcCIOBHE HaONIOJCHHMS TJaBHBIX MaKCHMyMOB TIpU  TaJCHUU
MOHOXPOMaTHUECKOI0 cBeTa Ha qudpakMoHHYI0 peuleTky. [lonspuzanus ceta

[IpakTHuecKkue 3aHATHS

[TpakTryeckue paboTHI:

HaOnroneHue nucnepcuu cBeTa.

TexHuueckue yCcTpoicTBa U MPaKTHUECKOe MPUMEHEHHE: OUKH, JIyTna, (hoToanmnapar, IpoeKIHOHHBIH
anmnapar, MUKPOCKOII, TeJIECKOI, BOJOKOHHAs ONTHKA, TU(PPAKLIUOHHAS PEeLIeTKa, OJIIPOU, TEIECKOI]

JlaGopaTopHble 3aHATHSA 4
JlaboparopHast pabota 16. Onpeenenne moka3aTes MPeIOMIICHHUS CTEKIIA.
JIaGoparopHas pabota 17. MccnenoBanue CBOMCTB U300paKeHUH B IMH3aX.
JlaboparopHast pabota 18. HabimoieHue nucnepcun cBera
Pa3nen 6. OcHOBBI CHIEIHAJIBHON TEOPUH OTHOCHTEJIBLHOCTH 4
Tema 6.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 01
OCHOBBI CIIENUATBHON [[paHUIBl  MPUMEHMMOCTH — KJIACCHYECKOW  MeXaHMKH. IlOCTysiarhl — CHENMANbHON  TEOpHH OK 02
TEOPHU OTHOCHUTEIIFHOCTH: MHBAPHAHTHOCTH MOJYJIsl CKOPOCTH CBETa B BaKyyMe, IIPUHIIAIT OTHOCUTEILHOCTH OK 04
OTHOCHUTCIIBHOCTH OlHITEeHa. OTHOCUTEIBHOCTh OAHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHM M COKpALIEHHUE JIMHBI. OK 05
OHEprusi W HMITYJIbC PENIITUBUCTCKON dYacTuIpl. CBs3b MacChl C DJHEPrHed M HMITYJIbCOM|
eJIATUBUCTCKOM YacCTHIIbl. DHEPTHsl MTOKOsI
Pa3nes /. KBantoBas ¢pusuka 14
Tema 7.1 Conep:xaHue yueOHOro MaTepuaJia: 4
DIIEMEHTBI KBaHTOBOW (MDoTtoHbl. Dopmysia [lnaHka cBa3u 3HEPrud (HOTOHA C €ro YacTOTON. DHEPrus U MMIYJILC (HOTOHA.
ONTUKU OtkpeiTne U uccnegopanue Goroddpdexra. Onwvitel A.I. CromeroBa. 3akonsl (orodddexra.
VpaBHenue OifHmTeliHa 1 pororddexra. "KpacHas rpanuna" ¢ortosddexra. [laBnenue cpera. OK 01
Oneitel [1.H. JleGeneBa. Xummuueckoe aeiicTBue cBeTa. TeXHUYECKUE YCTPOMCTBA M MPaKTUUYECKOE OK 02
npuMeHeHHe: (OTOdJIeMEHT, POToIaTUHK, CoJIHEUHasi OaTapesi, CBEeTOIMOT OK 04
Tema 7.2 Copaepsxanue y4eOHOIro MmarepuaJia: 3 OK 05
CtpoeHue aToma OK 07

Mognenb atoma Tomcona. OnbiTer Pezepdopaa o paccesauto -yactuil. [lmanerapruas moens aroma.
[Toctynatsl bopa. M3nydenue u norsouieHre (GOTOHOB IPH MEPEX0JIE aTOMa C OAHOTO YPOBHS SHEPTHH
Ha 1pyroi. Buasl cnektpoB. CekTp ypOBHEN SHEPTUH aTOMA BOAOPO1a. BOIHOBBIE CBOMCTBA YaCTHIL,
Boansl ne bpoitsa. KopryckynsspHO-BoIHOBOH nyanu3M. CIIOHTaHHOE M BBIHYKJIEHHOE U3IyUYEHHE.

ndpakiys IEKTPOHOB B KPHUCTAJUIAX. YCTPOWCTBO M NPUHLHUI paloThl jazepa. TeXHUUECKHUE
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YCTPOMCTBA U NMPAKTUUECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaJIN3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBIN
KOMIIbIOTEP

JlabopaTopHble 3aHATHS

JlaGopaTopHas pabota 19. HabGmonenre nmHERYaToro CrekTpa

Tema 7.3
ATOMHOE SIPO

Conep:xaHue y4eOHOro MaTepuaJia

OKCIIEPUMEHTBI, TOKA3bIBAOIINE CIOKHOCTh CTPOCHUS AApa. OTKpbITUE PaIUOAKTUBHOCTH. OTIBITHI
Pesepdop/ia mo onpenencHuio cocTaBa paiuoakTUBHOTO n3nydeHus. CBoiicTBa anbda-, 6eTa-, ramma-
n3iy4yeHus. BimsHME paguoakTHBHOCTH HA JKMBbIE OpraHu3Mbl. OTKpBITHE MPOTOHA U HEUTPOHA.
Hyxnonnas monens saapa I'elizenOepra-lBanenko. 3apsan siapa. MaccoBoe uncio sapa. M3otomnsl.
Anbda-pacnaa. DIEKTPOHHBIH M  TMO3UTPOHHBIM  Oera-pacman. [amma-uznydenuwe. 3aKoH
[PaIlMOAaKTUBHOTO pacraja. JHEPrHs CBS3M HYKIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.
SAnepusie peakuuu. Jlenenue u cuntes anep. Anepusiii peakrop. TepmosiaepHsiil cunres. [Ipodaemsl
Y [IEPCIIEKTUBBI S,IEPHON SHEPTeTUKU. DKOJIOTUUECKHUE aCIIEKThI A/1€PHON SHEPIreTUKU. DJIE€MEHTapHbIE
gacTullbl. OTKpBITHE MO3UTPOHA. MeToapl HAONIOEHUS W PETUCTPALMU HJIEMEHTAPHBIX YaCTHII.
@dyHaMeHTaIbHbIE B3aUMOACHCTBH. EAMHCTBO (hM3MYECKOi KapTHHBI MHpa

HpaKTI/IquKI/IC 3aHATUA

[IpakTuueckue padbOThI:

VccnenoBanue TpEeKOB 4acTUll (110 TOTOBBIM (oTorpadusim).

TexHuueckue ycTpoiCcTBa M NpPaKTUYECKOe NMPHUMEHEHHE: (POTOINEMEHT, (OTOJATUMK, COJHEUHAas]
Oarapesi, CBETOIMO/I, CIIEKTPOCKOTI, J1a3ep, KBAaHTOBBIH KOMITBIOTEp, IO3MMETp, Kamepa BuibcoHa,
SIepHBINA peakTop, aToMHasi bomoba

Pa3nes 8. DjieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Tema 8.1 DieMeHTHI
ACTPOHOMUHU U
ACTPOPU3UKU

Conep:xaHue yueOHOro MmaTepuajia

JTanbl pa3BUTHUsS acTpoHOMHH. [IpukiiamHOe M MHPOBO33PEHUECKOE 3HAUYEHHWE acCTPOHOMHUH. Bupy
3Be3iHOTrO Heba. Co3Be3nus, sipKre 3BE3bl, IUNIAHETHI, UX BUANMOE ABMKeHue. CoJIHeUHas CUCTeMa.
[lnanetsl 3emHOi Tpynnel. llnanersi-rurantel. Manbsie Tena ConHewyHoil cucteMbl. ComHIE,
dboTtochepa u armochepa. ConHeunas akTuBHOCTb. Mctounuk sHeprun ConHIA U 3Be3/1. 3BE3/bI, UX|
OCHOBHBIE XapaKTepUCTHKHU. J(Marpamma "CHEeKTpalibHbI KJIACC - CBETHUMOCTH'". 3BE3[Ibl TJIaBHOM]
MOCJIEOBATEIHFHOCTH. 3aBUCUMOCTE "'Macca - CBETUMOCTR" I 3Be3/] TIIaBHOM IT0CIe0BAaTEIbHOCTH.
BrayTtpennee ctpoenue 38e37. COBpeMEHHbIE TPEACTABICHUS O MPOUCXOXKIECHUU U 3BOTIOIMH COJHIY
1 3B€37. DTarbl )KU3HU 3Be31. Mueunsiii ITyTs - Hama ["anaktuka. CimpaneHas ctpykrypa ["anmaktukn,
pacrnpezeneHue 38e3/1, ra3a v nbutd. Ilonoxenue u nemxenne Connua B ['anaktuke. TUnbl ralakTHK.
[Tnockas u chepudeckas noacuctemsl ['amaktuku Pagunoranaktuku u kBa3zapsl. UepHbIe TBIPHI B SApax

ranakTHK. Bcenennas. Pacmupenue Bceenennoil. 3akon Xa60ma. PazOeranue ramaktuk. Teopus

OK 01
OK 02
OK 03
OK 05
OK 07
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bonbiioro B3psiBa. PennkroBoe m3inydenue. Macmrabnas ctpykrypa Bceenennoii. Meraranaktuka.
Hepewennsie mpo6yieMbl aCTPOHOMUHI

JlaGopaTopHbIe 3aHATHSA 2
JlaGoparopHas pabota 20. HaGmoneHns HEeBOOPYKEHHBIM I1a30M C HUCIIO0JIb30BAHUEM KOMITbIOTEPHBIX
HpI/IJIO)KeHI/Iﬁ AJI4 OIIPEACIICHUS IMOJIOKCHUA He6eCHbIX 06’b€KTOB Ha KOHKPCTHYIO JaTy: OCHOBHBIC
co3Be3usi CeBepHOro MoyIymapus U sipkue 3Be3/1bl

IpodeccHonanLHO OPHEHTHPOBAHHOE COleP/KAHHE (COgepKaHHe MPUKIIATHOI0 MOXYJIs1) > 58 OK IIK*®
IIpomMeskyTouHasi aTTecTanus (IK3aMEH)
Bcero: 180

® [TpodheccHOHANTBHO OPHEHTHPOBAHHOE COEPKAHHUE [T 6a30BOTO YPOBHS U3YUEHHS TUCIMILTMHBI « DU3MKa» ¢ PACIIMPEHHBIM H3y4EHHEM OTIEIBHBIX Pa3/IeNoB, MMEIONIUX HAaUOOIEe
Ba)KHOE 3HAYECHUE JJISI OCIIEAYIOET0 U3y4YeHHs 001enpodecCHOHANBHBIX TUCIUILTHH 1 podeccronansHbix Moayneir @I'OC CIIO, MoxeT ObITh IPEeICTaBICHO B JIBYX BapHaHTax:
B BHJIE NTPUKJIAHOTO MOJYJIsI, HETIOCPEICTBEHHO HANPABJICHHOTO HA ()OPMUPOBAHUE OJHON MK OoJiee MPodecCHOHATBHBIX KOMIETEHIINH, KaK IIPaBUJIO, CBSI3aHHBIX C MOJIy4YEeHHEM
MIPAaKTHYECKNX HaBBIKOB, MJIM B BHZE MPO(eccCHOHANFHO OPHEHTHPOBAHHOTO COAEP KaHNs, HAlPaBJICHHOTO Ha YIIIyOJICHHOE U3yUYEeHHE TEM pa3Jielia, pelieHHe O0JIBIIero KOIUIecTBa
MPAaKTHYECKUX 3aad, KEHCOB M BBHINOJHEHHE JONOJHHUTENBHBIX JIA0OPaTOPHBIX pPabOT, HMHTETPUPOBAHHBIX C KOHKPETHOH 00menpodecCHOHAIPHONH ITUCIUILUIMHOW WIIN
npodeccuoHaIbHBIM MoJyneM. Pasnen (paszmernsr), HaneneHHbIE HA (OPMHUPOBAHKUE Y 00YYAIOIIMXCSI OOIUX M MPO(ECCHOHATBHBIX KOMIIETEHIINH, MOTYT BKJIIOYATh KaK M3ydeHHE
TEOPHH, TaK U MPOBEACHUE Ta00PATOPHBIX, MPAKTUYECKHUX U UCCIEI0BATENbCKUX paboT. [Ipy 3TOM 3HaUMTEIbHOE BHIMAHHUE JIOJKHO OBITh Y/IeJIEHO PAa3BUTHIO HABBIKOB PEIIEHHUS KaK
pacueTHbIX, TaK U KaUeCTBEHHBIX 3a/1a4.

* B paMKax Kypca MOTYT OBITh MPOBEICHBI HHTETPUPOBAHHBIC 3aHATHSI C YIETOM COJICPIKATEIILHBIX MEKIIPSIMETHBIX CBSI3CH 0 JIBYM U 00Jiee 0011e00pa30oBaTeIbHBIM UCITHUILTHHAM
- Maremartuka: pemieHue CHCTEMbI YpaBHEHUH, JTuHeWHas QyHKuus, napadosna, rumnepbosa, ux rpaguku U CBONCTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC, KOCHHYC, TaHTEHC,
KOTaHTE€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXIECTBO, BEKTOPHl M HMX MPOEKIIMH Ha OCH KOOPJHMHAT, CIIOKCHHE BEKTOPOB, PEIICHHE CHUCTEMBl ypaBHEHWH, MPOWU3BOIHBIC
AJIEMEHTaPHBIX (PYHKIUH, IPU3HAKH OJ00HS TPEYyTrOIbHIKOB, ONPE/IeIICHIE TUIOIIAIN IUIOCKUX (QUTyp u 00beMa Tell.

- Buosorus: MexaHu4eckoe IBIKECHUE B )KHUBOH npupoe, auddysus, ocMoc, TerTo00MeH KHUBBIX OpPraHU3MOB (BHIBI TEILIONIEPEIauH, TEIUIOBOE PABHOBECHE ), DIICKTPUICCKHE SBIICHHUS
B )KHBOM MPHUPO/IC, KOJICOATENBHBIC IBIKCHUS B )KHBOH MPHUPOJIC, ONTUICCKHUE SIBIICHUS B KHBOH MPHUPOJIC, NCHCTBUE PaJUAIH Ha KUBBIC OPraHU3MBI.

- XuMusl: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIIPHAsI Macca, TeIJIOBbIE CBOMCTBA TBEPABIX T, )KMIKOCTEH U Ia30B, dJEKTPUUYECKUE
CBOWMCTBA METAJIOB, JJICKTPOJIUTHUYECKAs JUCCOLUANNS, TaIbBaHUKA, KPUCTAUTMYECKAs CTPYKTypa TBEPIBIX TeJ, MEXaHW3Mbl 00pa30BaHUs KPHCTALIMYECKOW PpEIICTKH,
CIIEKTpaJIbHBIN aHaIH3.

- T'eorpadus: BIaXHOCTH BO3AyXa, BETPHI, 0apOMETpP, TEPMOMETP, MATHUTHBIE TOJIOCAa 3eMIH, 3aJI€KU MArHUTHBIX Py, (HOTOChEMKAa 3€MHOH MOBEPXHOCTH, MpEJCKa3aHUe
3eMJIETPSICEHUI.

O TIK ®I'OC CIO no npodeccuu Win CrenuanbHOCTH J0KHEL OBITh OTPasKeHbl B COAEPKAHNH y4eOHOro MaTepuana
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3. YcaoBus peanu3anuy NporpaMmMbl 0011eo0pa3oBaTeIbHOM TUCHUIIINHBI

3.1. TpeOoBanusi K MHHHUMAJBLHOMY MATEPUAILHO-TEXHUYECKOMY
o0ecrne4eHn 10

B coorBerctBunm ¢ tpeboBanusimu DPI'OC COO k wmMarepuanbHO-
TEXHUYECKOMY 00eCIeUeHNI0 yueOHOTo mporecca 0a30BbIil ypoBeHb Kypca GU3NKH
Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHus 1OHKEH U3y4aThCs B YCIOBUSAX KaOUHETa
GU3UKY WA B YCIOBUSX WHTETPUPOBAHHOTO KAaOMHETa MPEAMETOB €CTECTBEHHO-
Hay4HOTO 1uKJIa. B kabuHere Gu3NKu MODKHO OBITh HEOOXOAUMOE JIabOpaTOpHOE
o0OpyJl0OBaHUE [l BBIMOJHEHUS YKa3aHHBIX B IporpamMme 1o (usuke
MPAaKTHUECKUX PadOT U JEMOHCTpAIlMOHHOE 00OopyaoBaHHe. JleMOHCTpanoHHOE
o0opynoBaHue (GOpMUPYETCS B COOTBETCTBUU C TMPUHIIMIIOM MHUHHUMAJIBHON
JIOCTAaTOYHOCTH ¥ OOECIEYMBAET IMOCTAHOBKY TEPECUHCICHHBIX B MPOTpaMMe II0
bu3MKe KITIOYEBBIX JEMOHCTpPAIUKA JJIS WCCIICIOBAHUS W3YYaeMbIX SIBIICHUHA M
MPOIIECCOB, SMIHUPUYECKUX U (YHAAMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKHX
npuMeHneHuit. JlaboparopHoe o0opyoBaHue ISl 1aOOPATOPHBIX U MPAKTUYECKUX
paboT dopMUpYyEeTCS B BHJIE TEMaTHUYECKHMX KOMIUICKTOB M OOeCIIeUMBaCTCS
B pacuéTe OJIHOTO KOMIUIEKTa Ha JIByX oOyuaromuxcs. TeMaTnueckrue KOMIUICKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJE [U(DPOBBIX J1A0OPATOPUIA.
O6opynoBanne yueOHOTO KaOUHETA:
- IOCAJI0OYHBIE MECTA MO KOJIUYECTBY O0yUaIOIIUXCS;
- pabouee MecTo mpernoaaBaTes;
- KOMIUIEKT Y4eOHO-HarJIsIAHBIX TOCOOMIA;
- KOMIUICKT 3JICKTPOHHBIX BUICOMATEPHAIIOB;
- 3aIaHUS 1JIs IPOBEPOYHBIX PaboT;
- Ipo(peccroHaIbHO OPUEHTUPOBAHHBIC 33/1aHNUS;
- MaTepuasbl SK3aMeHa.
TexHuueckue cpeacTBa 00yUEHHUS:

- HepCOHaHBHBIﬁ KOMIIBIOTCP C JIMICH3NOHHBIM ITPOTrPaMMHBIM O6€CH€‘-ICHI/ICM;
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- IPOEKTOP C PKPAHOM.
- 3anpl  (OMONMMOTEKa, YWUTAIBHBIA 3a1 C BBIXOJOM B HH(OPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHYIO ceTh IHTEepHET).

[IpumepHbli  TEepeueHb  JEMOHCTPALIMOHHOTO W JaOOpPaTOPHOTO

000pyIOBaHUS:
1. [Mudposas nabopaTopust o Gpu3nKe 115 MperogaBaTes,
2 [udporas nadboparopus mo Gu3KMKe 11 00ydaromerocs,
3 Becbl TeXHMUECKHE C pa3HOBECAMHY;
4, Komrekt jyist 1abopaToOpHOTro MpakTUKyMa MO ONTHKE;
5 Komrekt y1st 1abopaTOpHOTo MpakTUKyMa MO MEXaHHUKE;

6. Kommekt a1t 1abopaTopHOro MpakTUKyMa M0 MOJIEKYJIIPHOU (U3uKe
Y TEPMOJINHAMUKH;

7. KommuiekT ams mabopaTOpHOTO MPAKTUKyMa 110 JJIEKTPUYECTBY
(c reneparopom);

8. KommuiekT A u3yuyeHUs BO30OHOBISIEMBIX MCTOYHHUKOB JHEPIUU
(COMHEYHOM, BETPOBOM 3HEPrUM, OMO-, MEXAHMYECKOW M TEPMOIIEKTPUUYECKOU
HYHEPTETUKH );

Q. AmMrnepMeTp J1ab0paTOPHBIN;

10. BonbpT™MeTp 1a6OpaTOPHBIN;

11. KonopumeTp ¢ HAOOPOM KaTOPUMETPHUECKUX TEJ;

12. TepmomeTp n1a60OpaTOPHBIN;

13. Kommuekr ans  u3y4deHHs] OCHOB  MEXaHUKH, ITHEBMATUKU
¥ BO30OHOBJISIEMBIX HCTOYHUKOB HEPTUH;

14. bapomertp-aHepous;

15.  Biok nuTaHus peryaupyemblid;

16. Be0O-xamMepa Ha MOABUKHOM IITATUBE;

17. Buaeokamepa i pabOThI ¢ ONITUYECKUMU TTPHOOpaAMU;

18. I'enepatop 3ByKOBOW;

19. Turpometp (ICUXpOMETD);

20. I'py3 HabopHBI;
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21,
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40,
41.
42.
43,
44,
45.
SIBIICHUSIM;
46.
47.
48.
49,

JlnHamMoMeTp 1EMOHCTPALIMOHHBIM;

KoMruiekT nocy bl AEMOHCTPALIMOHHOM C IPUHAJICKHOCTIIMU;
MaHOoMeTp KUAKOCTHOU JEMOHCTPALIMOHHBIN;

MeTp 1EMOHCTPALMOHHBIN;

MuKpOCKON IEMOHCTPALIMOHHBIN;

Hacoc Bakyymub1i1 KoMOBCKOTO;

CTOonuK Mo beMHBIN;

[IITaTuB 1EMOHCTPALIMOHHBIN (PU3HYECKUIL;

DNEeKTPOIUTUTKA;

Habop neMoHCTpallMOHHBIN 110 MEXAHUYECKUM SIBJICHUSIM;
Habop 1eMOHCTpallMOHHBIN MO JUHAMUKE BPaIllaTeIbHOTO IBUKEHUS,
Habop neMoHCTpallMOHHBIN 110 MEXaHUYECKUM KOJIEOaHUSIM;
Habop eMOHCTpallMOHHBIM BOJHOBBIX SIBJICHU;

Benepko Apxnmena;

Mastauk MakcBenna;

Habop Ten paBHOTrO 00BEMQ;

Hab6op Ten paBHOM Macch,

[Tpubop 115t AeMOHCTpay aTMOC(EPHOTO TaBICHUS;
[Tpu3ma, HAKJIOHSIOIIASICS C OTBECOM;

Phruar 1eMOHCTpaliMOHHBIM;

Cocyabl coobIaronmecs;

CrakaH OTJIMBHOM JIEMOHCTPAIIMOHHBI;

Tpy6Oxa HptoToHa;

[Tap ITackans;

Habop nemMoHCTpaInmoHHBINA MO MOJEKYISIPHONH (PU3HUKE W TEIJIOBBIM

Habop neMOHCTpalMOHHBIH M0 Ta30BbIM 3aKOHAM;
Habop kanwiispos;
TpyOka asst feMOHCTpaLMU KOHBEKIIUHU B KUAKOCTH;

[{nHIpEI CBUHLIOBBIE CO CTPYIOM;
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50. Iap c xonbIOM;

51. BBICOKOBOJIBTHBIM HCTOYHHK;

52. T'eneparop Ban-ne-I'paada;

53.  Hoszumerp;

54. KaMepToHBI Ha pe30HAHCHBIX SIIIUKAX;

55.  Kowmmiekt npruOopoB 1 MPUHAIICKHOCTEN JIJIs1 IEMOHCTPALIMU CBOMCTB
AIIEKTPOMArHUTHBIX BOJIH;

56. Kommekt mnpuOOpOB Id W3YyYCHHUS TMPUHIMIIOB paguonpreMa
U pajiuonepeiayu;

57. KoMIuieKT mpoBOJOB;

58. Maruaut n1yroo0pa3HbIii;

59. MarHuT nojJoCoBOM JIEMOHCTPAIIMOHHBIH;

60. Mammuna 31eKTpodopHasi;

61. MasATHUK IEKTPOCTATUICCKUN;

62. Habop no n3yueHuto MarHuTHOTO TOJIsl 3eMJIH;

63. Habop neMOHCTpaAIMOHHBINA IT0 MAaTHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;

64. HaGop neMOHCTPAIMOHHBIN O MOJTYTPOBOJHUKAM;

65. Halop neMOHCTpaIMOHHBIN 1O TOCTOSTHHOMY TOKY;

66. HaOop neMOHCTpaAIMOHHBIN IO JIEKTPUIECKOMY TOKY B BaAKyyMe;

67. Habop neMOHCTPAIMOHHBIN IO YJIEKTPOIUHAMUKE;

68. Habop st feMOHCTpalli MarHUTHBIX MOJIEH;

69. Habop ansa qeMOHCTpalUU ANEKTPUIECKUX MOJICH;

70. Tpancdopmarop y4eOHBIN;

71. Tlamouka CTEKJISHHAS,

72. Tlamouka >00HHTOBAS;

73. Ilpubop Jlenna;

74.  CTpenku MarHUTHbBIC Ha MITATHBAX;

75.  CynrtaH 371€KTpOCTaTUYECKHIA;

76. lllTaTuBBI H30JIUPYIOLIUE;

7. DneKTpOMAarHut pa3OOpHBIN;
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78. Habop nemMoHCTpaImOHHBIN IO T€OMETPHUUIECKOM ONTHKE;

79. Habop nemMoHCTpaIMOHHBII IO BOJITHOBOM ONTHKE;

80. CnexTpockon IByXTpYOHHBIif;

81. Habop cnekTpaibHBIX TPYOOK C HCTOUYHUKOM ITUTAHUS;

82. YcranoBka s udydenus porodddekra;

83. HaGop nemoHcTpaimoHHbIi o nocTostHHOM [1nanka;

84. KoMImeKT HarsiIHbIX TTOCOOHI I TOCTOSTHHOTO HMCIIOJIb30BaHNS;
85. Kommnekt nopTtpetoB s odopMieHHs KaOUHeTa;

86. KoMIUIEKT JEMOHCTPAIIMOHHBIX YUEOHBIX TaOJIHII.

[IpumepHbIii  TepedYeHb  JIEMOHCTPAIIMOHHOTO W JIaOOpaTOpPHOIO

000pyJOBaHUSI HOCUT PEKOMEHIaTEIbHBIN XapaKTep.

[Ipy Hamuuum HEOOXOAUMOro OOOpYJOBaHUS 3aHATHUS 1O (PUBHKE

B HEKOTOPBIX CIydasX MOTYT MPOBOAMUTHCS B UMEIOIIUXCS B 00pa30BaTeILHOM
OpraHU3aIMi MaCTEPCKUX WM Ta00paTOpUsX.

3.2 UudopmanuonHoe obecnevyeHue 00yueHus

JUiss  peanuzanuu  NpOrpaMMbl  JTUCUMIUIMHBI  OMONMOTEYHBIM  (OHA
o0pa3oBaTeIbLHONM OpraHu3aluu JIOJDKEH HWMETh IEeYaTHbIC W/WUIU DJICKTPOHHbIC
y4eOHUKH U pa3pabOoTaHHbIE B KOMIUIEKTE C HHMH ydeOHble mocoOus (mpu
HAJIMYUH), JOMYIIEHHBIE K HMCIOJIB30BAHUIO MPHU peann3aii 00pa30BaTEIbHBIX
porpamMMm CpenHero mpodeCcCHOHATBHOTO O0pa30BaHUs, pEaTH3yeMbIX Ha 0Oaze
OCHOBHOTO 001Iero 00pa3oBaHus L,

[Ipu peanu3anuu TPOrpaMMbl JTHCIMIUIMHBI BO3MOYKHO HCIIOJb30BAHHE
AJIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB, JAOMYIIEHHBIX K HCIOJIB30BAHUIO MPHU

peanu3anuy 00pazoBaTeIbHBIX IIPOrPAMM CPEIHETO 00IIero 0opasoBanus 2,

1 TIpukas MunucTepcTBa npocseleHus Poccuiickoil Denepauu ot 5 Hos6ps 2024 r. N 769 «O6 yTBepskIeHUH
(henepanpHOTO NEPEUHs yUeOHUKOB, HOMYIICHHBIX K HCIOIB30BAHUIO [IPU PEATH3AH NMEIOMINX TOCY 1apCTBEHHYIO
aKKpeIUTAIMI0 00pa30BaTEIbHBIX MPOTPaMM HAYAIBHOTO OOINEero, OCHOBHOTO OOIIEro, CPEeIHEro OOIIero
00pa3oBaHKs OpraHNU3alKsIMH, OCYIIECTBISIONIMMHU 00pa30BaTENbHYIO AEATEIBHOCTD, U YCTAHOBIICHUH IPEICIIEHOTO
CpOKa HCIIOJIb30BAHUSI MCKIIOUCHHBIX YUYEOHHKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMHU Y4YEOHBIX HOCOOMID» (B
akTyanbHOI penakuun). CcbulKa Ha yKa3aHHBIN NpHKa3 akTyansHa Ha 20.02.2025 r.

12 TTpukas Munucrepctsa npoceenienus Poccuiickoit ®enepamun ot 18 urons 2024 r. N 499 "O6 yTBepkaeHun
(enepasbHOrO TEpeyHsl JIJICKTPOHHBIX O0pa30BaTENbHBIX PECYpCoB, JOMYLIEHHBIX K HCIIOJNB30BAaHUIO NPHU
peanu3alyM MMEIOMINX T'OCYAAapCTBEHHYIO aKKPEAMTAlMI0 00pa3oBaTENbHBIX IPOrpaMM HayajJbHOTO OOILero,
OCHOBHOTO 00IIIero, cpeaHero oomero ooOpasoBaHus» (B akTyaldbHOW penakiyu). CchUlka Ha YKa3aHHBIN MPUKa3
aktyasibHa Ha 20.02.2025 .
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4. KoHTpPOJIb U OLlEHKA Pe3yJIbTATOB OCBOEHUS TUCIIAIIMHBI

KoHnTpoib uW omeHka pe3ylibTaTOB OCBOCHMS 0011€00pa3oBaTeIbHON

AUCHUIIIMHBI PACKPBIBAIOTCA 4CPE3 AUCHUINNIIMHAPHBIC PC3YJIbTAaThl, HAIIPABJIICHHLIC

Ha ¢opMHUpoBaHUE OOLMX U TPO(PECCHOHANBHBIX KOMIIETEHLIUNA MO pasjeiam

¥ TEMaM COJIepKaHus y4eOHOTO MaTepHaia.

Koa n naumenoBanue
(hopMupyeMbIX KOMIIeTEHIIH i

Pa3zgen/Tema

TH oeHOYHBIX
MeponpUsI THIA

OK 01. BseiGupats cnoco0sl
pelieHus 3aj1a4
npodeccHoOHAEHOM eI TeIIEHOCTH
NPUMEHUTEIBHO K  Pa3IHYHBIM]

Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2, 3.3.

Pasgen 4. Temsr 4.1.,4.2., 4.3

Pasznen 5. Temsr 5.1.,5.2., 5.3.

PO ECCHOHAIBHON e TENHHOCTH

KOHTCKCTaM Paznen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasznen 8 Tema 8.1
ITo/c™®
OK 02. Hcnonb3oBars| Paznen 2. Temsr 2.1., 2.2., 2.3.
COBpPEMEHHBIE CpeacTBa IOUCKaA, Paszpen 3. Temsr 3.1., 3.2., 3.3.
aHan3a u MHTCPpHpCTAlNN Pasnen 4. Temnr 4.1., 4.2, 4.3
MHpOpMALH Paznmen 5. Temsr 5.1.,5.2., 5.3.
1 WHPOPMAIIMOHHBIE TEXHOJOTUU Passen 6. Tema 6.1
s BBITTOJTHEHUS 3ajJa4

Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
ITo/c

B KOJJICKTUBC U KOMaH/IC

OK 03. [Tnanuposats Paznmen 1. Tema 1.1

M peanu3oBbIBaTh coOcTBeHHOe Paznen 3. Temsr 3.1., 3.2., 3.3.
npodeccroHanbHOe Paznen 4. Temn1 4.1., 4.2., 4.3
151 JUYHOCTHOE pasBUTHE, Pasnen 8 Tema 8.1
MPeITPUHIMATEITHCKY IO o/c

NEesATeIbHOCTh

B  npodeccuoHaIbHON  cdepe,

MCITOJIB30BaTh 3HAHUS

Mo TpaBoBOMl UM  (UHAHCOBOH

FPaMOTHOCTH B Pa3IMYHBIX

PKU3HEHHBIX CHTYaITHSIX

OK 04. OddexTusHo| Paznen 2. Temsl 2.1., 2.2., 2.3.
B3aUMOJIEHCTBOBaTh W paboTath Pasznen 3. Temnr 3.1., 3.2., 3.3.

Pasmen 4. Teme1 4.1.,4.2., 4.3

Pasnmen 5. Temsr 5.1.,5.2., 5.3.

Paznen 6 Tema 6.1
Pazmen 7. Temsr 7.1, 7.2, 7.3
Ilo/c

OK 05. OcyumecTBiasiTh YCTHYIO
Y MIMCbMEHHYI0 KOMMYHMKAIUIO HA
roCyAapCTBEHHOM A3BIKE
Poccuiickoit denepanuu ¢ y4eToM

Pasnen 1. Tema 1.1

Paszmen 2. Tems1 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3

YCTHBIH OIpoc;
(bpOHTANIBHBIIOIIPOC;
KOHTpOJIbHas paboTa;
Ha0JI0/IeHue

3a BBIIIOJTHEHUEM
abopaTOPHBIX PaboT;
MpaKTH4eCKHe paboThl
(pemenue
KaueCTBEHHBIX

Y pacyeTHHIX 3a71a4);
TECTUPOBAHUE;
pelIeHne Kenc-3a1ay;
BBITIOJTHEHUE
MPAKTUYECKHX
3aJaHui
po¢eCCHOHATBHON
HaIpaBJIEHHOCTH;
BBINOJIHEHUE 3a/IaHHH
IIPOMEKYTOUHOU
aTTecTaluu

13 [IpogeccronansHO OPUEHTHPOBAHHOE COAEpKaHKe (COMEpPKAHIE NPUKIATHOTO MOLYIS).
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ocoOeHHOCTEH COLIMAJIBHOTO
U KyJbTYPHOTO KOHTCKCTA

Pa3zmen 5. Temsr 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c

OK 07. ConelicTBOBAaTH,
COXPAHEHHUIO OKPYXKAIOLEH Cpeibl,
PECYpCOCOEPEIKCHUIO, TTPUMEHSATH
3HaHug 00 W3MEHEHHH KJIMMAarTa,

Paszpen 2. Temn1 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1., 4.2., 4.3

Paszpen 5. Temnr 5.1.,5.2,, 5.3.

[PHHLIATIB] GepeskIMBOro| asmen 7. Temsi 7.1, 7.2
[IPOMU3BOJICTBA, 3¢ }eKTUBHO ’

pﬂ A b N Paznen 8 Tema 8.1
JCHCTBOBATE B HPE3BBIMAMHBIY o
CHUTYyalHsaX 0/c

IIK...
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