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1. NMOHCHUTEIRHAH FANMTHCKA
LL porpasmma  yucOHOH  OHCHMTIANHED  SBRISSTCA  HACTLE  TIPOIPAMMi
NOACOTOBEN CIENHAIACTOR CPEARErD 38eHa 1o crennansnocTam Cl10

23.02.03 Texuprveckoe oDCIVKHBAHEE 11 PEMOHT BETOMOONIBHOTT TPAHCIOPTY
130201 Oprapssauys Hepesosor o YOPaRIeH|e Ha TRaHonopTe (10 RHLAM)
150204 Crounaisape Molmisbl H yeIpoicTaa

150208 Texgonoras MUIHACCTROSHIA

150207  Asromarezammn  TEXHOFOMHHMeCKHY  TPOUSCCOs M (POMIBOICTE (00
OTPCIBIM )

(19.02.0]1 KoMubrrepHble CHCTEMBL B KOMIIIEKCH

09.02.02 [TporpasdsMupobanine & KOMIBHTEPHEX CHCTEMAX

1.2, Mecro vaeduol AMCHHMIIMHLL B CTPYETYPE OPOrpaMMeul (0100T0BKN
CHCHMATHCTOR CPEIHETD IBEHN:
OfieodpalosaTe b KT, DRIOBBIC AMCIHILIMHK

LA, Hemn o sagaam vaebnodi aucunniuni — TpefoBannd B peayasTaras
OCBOENN VaeDnol ncmmamns:

B peayanrare ocnoenns yaednoH IHCaRTIITGL 08VIaioinTics JomseH

UMETE NDAKTHYIECKHN OmkIT;

o ONPEIEIETE CODCTBEHHYIO NDANLIO 00 OTHOWSHKID K S®/IEHIAM COBpeMeHHOI

ACHAEE, HOXO0 13 #X HCTOPHMeTRoH 00VOI0RICHHOCTH;

#  HUCITONEIOBATRE HARKIKH EII:TH-FH"—TL'EI{[}J‘IH AHETIERA TIFII-'I IEPIITI"F'-IEEHGM HUETTIFFI!!ITW—I
IICATYSRCMOH HIBHE COLMMUTHHOR HHGOPMALI;

¢ COOTHECCHHN CHOMX JISHCTAME M NOCTYTIKOR OKPYVARIOLIMX © HCTOpHHECKH
ROFHMEHME GOPMAMY COMAILEOCS NOBSICHHE

YMETH:

¢ RHUTHIMPOBATE HCTOPHHECKYHD AHOPMALHIO, IPEOCTABICHEYI0 B PA3HbLIX
FHAKOBLIX CHOTEMAX [ TEKCT, KapTa, TOOMHIL, CXEML, AYITAORHIVRILHEIN paa);

¢ PAUBATE B MCTOPHMCCRON MEQHIPMIIIH HERTE W MHCHHA, HCTOPINCTRIC
OIHCANNA W HOTOPHYECKIE OBLICHEHHR,

¢ YUTOHUBIHBUTL  TPMHHHHO-CICACTEERHBIC  CHBHSH  MORILY  SBACHMAME,
MPOLTPAHCTHCHHBIC H HPEMCHHLIC  PUMEN  HIVACMBX  HCTOPHY2CKHX
NPOUeCcCOn W SRTEHIN]

¢ PRHCTARMNTE PESVILTATLH WIVHEIHE HCTOPHUZCKOrD MaTepuamy 8 fhopmax
KOMCHOERTa, pediepaliy, peuensmm,

LA rE:

. OEHOBHWE (PARTH, NTPOLECCs! It HBICHIE, XAPaRTepH3IYWIMNG HEIOCTHOCTh
TEHECTBEHHOH 1 BCEMUPHOH HCTOPIH,

*  EPHOTHIANHIO BCEMIPHOH 1 0TeHeCTREHHOH HUTOPINT

Tl



&  CONPEMCHULIE BEPUHM I TPAKTORKH BARHEHIIHX MTPODIEM oTeuecTEeHRoN |
BCCMUPHON HUTOPUM,

OCOBEHHOCTH HETOPHHEQEOD TI¥TH Pocesn, ea Pk B MAPOBOM i.'l]{'lﬁi'ﬂﬂllTBE:

DCHOBHBIE MUTOPHMECKIE TCPMAHLT 1 ETHL

Peayisrar ocsocHus paboveit aporpavye no asewannmie Heropua anuser pn
dopsuposanne v cryanentos  obumx  (OK) »  opogeccrosansnsx  (T1K)
KOMITETCHITNE

Koa

Hanmenosanne peayviasrara obyuenin

15.02.04, 150208 , 09,002,001, 15.02,07, 23.02.03, 23,0201, (Gazosan 0r0TOBKL)

0K 1.

[MowaMaTh CYRIHBCTE B COMMLILHYIO SHANHMOCTL cooedt Oyavaied
Apoheceiti, TPOABITATE K HeH yeToimmitil ueTepec.

OK 2.

Cpranizossiath CoDCTRCHEYIO [[8HTRILHOCTS, BRIONPATL THITORLE |
METOALL M CHOCOOM  BLUOAHCHNE  (POdeCCHOHAILHIX  3auny,

OK 3.

[TpHabaTs peleHs B oraHapTHEX 0 HECTAHIAPTHEIX CHTYIITHEX
HHECTH 31 HHX 0TBCTCTBEHEDCT B,

OK 4.

UCyHIEC e idTh oMLK H  HCOOUBIODBAHHE  WHIPOPMALIHY,
ueobxomumoil s whdeRTHEHOrD REMUOIHEHE HPOHEcCHOHLILHEIX
387184, PO fecCHORATEHOID W INMHOCTHOTO PATRITHA.

DE 5‘;

Henomsaosars msopMaioRHO-KOMMYHEKSIHORREE TEXHOIOTHH
B ITpO(ece HOHLITEHOT ENTEILHOCTH,

OK 6,

PaGotare B KOLICKIHEE # xomMadie, pdekTHBHO ODILAIECA ©
KOULIETAMI, PYRDROICTEOM, IOTPeDHTeaamiL.

OK 7.

bpare wa ceba orsercTeCHHOCTE 30 paboTy SLICHOH  KOMOHIIN
(IMOAMHACHHELI ), PEIVIETAT BLINTOAHCHILE 30/IANNIL.

DK 8.

CamocTosTensH0  ONPEIieTe  JA0dNn  podecCuoRLIBHOIO 1)
AHYHOCTHONG  PUOMMTHA,  SOHMMOTBCE  CAMOOGPONOBIHMEM,
OCOIHANAD IAHHPOBATE HOBMULCHHE KBAIMIHKLLLHN.

OK 9.

CpHeHTHpORATECH B YCIOBHAY  HACTOH CMEeHE TEXHOIOIWE B
npodiecCHOMRTEHOR A0S T IRHOCTH,

OK 10.

Henamiams BOHHORYI0 0BSAHHDCTE, B TOM SHCAE © UPUMEHEHEEM
HOAYHEHHBIX HPOHECCHOHLABRB THAMAN (108 roloueH ).

09.62.03, 23,0203 (yrayOacrnas noaroToska)

OK 1.

IMonsmars CYUIHOCTE B COUMMIKHYIO IHAUMOCTE CBOCH Dy lyueil
NPOhECCHE, TPORBINTE K HEN VCTOHTHBEIN HHTEpEC,

OK2.

ﬁpmﬂlﬂﬂﬂuﬂﬂ'ﬂ.l I'.'EE'I'._:THEHH}W{'I JEETEIRIOCTL, EHGHPI;I.TI‘.- THIOBREIE
METOUBT M SOOCODW  BRIIOAHCHMA  NPORECCHONLIRHLK  3a08Y,
OUEHIARATE 10X MHPERTHRHOCTE W KANETTRO,

OK 3,

Pemirn III.'ILIEHEHhL DUCHHBATE PHEKH H OPAHHMOTE PCIOCHAE B
HECTAHARD THHIX CHTYIINAX.




E‘ﬂ}’m&ﬂﬂliﬂ'['b TIOHOK H HCTTCH TR0 Ba H T HH ITJ'G[]MEILIHI{,

Ok 4. HEOBXOAMMOR At SdHer THBERONG BRTTOINCHHA TPO{ICOURY LTI LIX
3aa4, podeCCHOHAILHOTD M MITHOCTHOND. DiIpiTHA.

OK 5. Hémoneworats sl 0pManitoHHO-KOMMYHBERIAOIHLIE  TeX OO 1IN
B NpodeCcHORMIEION JCATCIHOTTI,

(K 6 Paborarh » kOUACKTHBE B RonMaiR, sdeberiuBro  oBwaTies

ROTTICTAMEL, PYKOBOICTROM, POTPEHIrTE s

Cranmis HOAR,  MOTHEHPDUBEDTH  JICHISTEHDLTL ﬂ{'l'.!I‘IF.IHEHHI.ﬂI,
OKT. | gprosmsossears ¥ KOHTPOAMPOSaTE UX PABOTY ¢ HPHHATHEM HA
E_E‘EH OrBCTCTHCHH O TH 34 PEIVIILTAT BRITTOITHEHEE ]ﬂ.:luHHﬁ.
CamocToMTelbHy  OUPCHEISTh  Sadl  ApOHeCCHORLILHOID |

OKS. | puunoctioro  passirmn,  saMuMaThes  camooDpaioBaEMen,

1 OTONMEINTG TUANHPOATE [TOBLITEH e KBaahburaim.
0K 9. beits fOTOBBIM K CMEHE TexHouOorHH 8 npodeccHonbHON
QEHTENBHOCTH, B
0K 10, | Henommims BOHACEYI0 DDAMHAOCTE, B TOM MHCAE © MPHAMEHCHIEM

NOTYHEHLY TPoheCCHOHATRERIN SHAHIE (A7 j0Hoei ).

14, Koamuecrso wacos. Ha  ockoenue paboued  mporpammsl  yiaebuoH
JAACITHILTHH L

MAKCHMAIBHON yHeUHOH HAPYIKE oTyaeira 175 9ac08, B TOM “HoIe:
oDdaTeNLHON Ay TopRoil yuebioil sarpyasn obyvaromerocs |17 sacon:
CAMOCTORNTONEHON PAbOTEE COVHRIOIICTOCA 38 vacos.

1. CTPYKTYPA H COJIEPIKAHHE Y4EBHOH JHCHHILTHHBI

2.1, Obnem vuehpoit IHCHHIAHAL M BHALLVIchHOH paboTul

B yacbnoii pabors Oirsesm wacos
Makcnvaibsian yaedHAR HATPYIKS (BCETD) 175
ODAATEILAAR AYAATOPHAA YoelHan narpyika (Bcern) 7
Camocrosrensian pafora cryienTa (acero) 38
Hmoopeag ammecmanun & hopwe Auhibeperupoa o
FAEIT
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|, HOACHHTEIBHAR 3ATTHCKA

1.1, Tlporpavma vyusOHOH JHCHHNIHHBL SBANETCE SACTHIO  TPOrPEMMb
MOATOTOERH CTIEUHATHETOR CPefHero 35ena mo enemiwrsaneram CTIO!

230207 Texungeckos oDCIVERNIAHEE 1 PEMOAT AATOMOOUILAOID TPAHCIOPTa
23.02.01 Opranmsaumn nepesisor i YNpaBIerre Ha TpanenopTe (no. sumam)
15.02.04 Crenuansibie MBILHAS B YCTPOHCTEA

I5.02.08 Texuonoris MaHocTpocHus

150207 ABTOMATHIAMHA TEXHOJOIHYECKHX [POUECCOB H HpoH3IsoicTs (rio
OTPECIAM)

NO.02.0] KoMOouaTepHe cHeTeMbl H OMITITERCL

09.02.03 MporpaMMApoBAHNE B KOMIBIOTERHLIX CHUTEMAX

1.2, Mecro yuebHoll AHCIANIHAR B CTPYKTYPE NPOTPAMME NONTOTORKM
ClieUnBIHCTOB  cpedHero  sseds:  obweobpaiosarelibHbiR unkn (Dadobue
JHCLHTIAMHEL .

13, Ulenw w sagasn yaebrofl aucunnmane — TpefoBasing © pesynhTaTam
OCBOSHHA YHeOHDH AHCIIHITTHELL

B pesymsrate ocsoeHus yuebuoll mHolimnanasl obyanomniics aonmeH

]iﬂETh ﬂEﬁ;H'IE‘CE]!ﬁ OITEIT
- POPMAPOBANHAE  ODWEPOCCHICKDN HASHTIMHOCTH, CONHANBHON
AETHEHOCTH, MPABOBOTO CAMOCOIHAHMAS
= NWMAOTO CAMOOHPSIeeH A, CAOMOPEANNIANNN # MOTHBALIMH K
BRCORONPOMIB0IHTENLHOH, HAVEOSMEON TRYAO0BOH I8ATeARHOTTH
- TIPHMEHEHHA TNOAYMEHHKX IHOHHE B YMEHWH I8 OnpeneneHus
CODCTREHNON NOIHLMH 3 oDIIeCTESHHOR S8 THH;
- PRIUEHHS THNHMHBEY 38189 ODINeCTRENHBIN COMHANBHEIX OTHOMIEHHR
IR rpasaoHckoll i oGleCTEeHHON HeATeNEHOCTH, MERIIHUHOCTHEIX
OTHOMICHIA, NOANCPHEHRR OOMeCTHENNOID COrmacHy 1
MPABONOPAILKE.

YAIET
- OpHeHTHpORATRCE B HamGoaee ofumx unocodoxax npobnemax
GBITHE, TIOZHAMAN, [eHHOCTER, CRODOAL W CMBICHA MHIHN KiK OCHOBE
(POPMHPOBETTEE KyTILTYPL MPancianmmn ¥ Gy Iymiero cmsiuHaTieTa;
- DONYYOTE M OCMLICHHBATE COLMANLHYIO HHPOPMALHI, OCBAHBATL

enmoeofhl  KOMMYWHRATHRHOR W NpakTiveckoll  IesTenhHOCTH,
HEODNOAUMOR 108 VHRCTHA O JEWIHE  FPEMIAHCKOTD O0lWecTen M
TOCYIAPCTEA.

AHATE;

~DCHOBHES KUTRIOPHN 1 NOHSTIG Qinocod ma;

=P ODIECTROIHANNA B RIIHA YeN0seka | 0D LecTaa,

-OCHOBLL IKOHOMHMECKOTO, COLATRHOTS, MOMHTHMSCKOTO pAIBNTHE
ofiecTra,

-CYHIHOCTh [TPOMECCA. MOSHAHIH,



~OCHOBL BayaHOM, drnocodickol 1 pearrrioTHON KapTiH MEPA;

-0f yeaoRHax GOPMHPOBAMESA THMHOCTH, 800048 H OTBETCTBEHHOCTH 34

COXPAHZHHE KHIHH, KyIBTYPhI, OKPYAGIOIER CPeabl;

-VENOBHA  QOPMHPOBAHHA MEEKIFMHOCTHEIY OTHOMEHNT, BOCTIHTRHHA

TOIEPAHTHOCTH B TTOJIFIITHHYECKONM DﬁlIl,'Ei:TI]E;

“PHBEPEEHHOCTE TYMBFNCTHYECKAM I JeMOKPATHMECKHM LHCHHOUTHM,

JaKpenienHhv B Kouncturvinm Pg,

PesynuTaT ocnoeHds pabodell mporpaMMel o ancimiimme «O0ueCTROIHEHRES
AINTET Ha hopyiporanie vy erynentos obuimx ((K)

Koa Haumesopanne pesyiasrara obyyennn
15.02.04, 15.02.08 , 09.02.01, 15.02.07, 23.02.03;
23.02.01 {(Gasosad NolAroToBEAa)
. OK L. MonuMaTs CYUMoCTs ¥ COUMMBHYR IHOMEMOCTE ¢BOeA By Iyiued
| npodiEcoH, TIPOMBARTE K HEH YCTORMHBRE HHTEpPRC.
Opraguionuisars CoDCTREHHYIO ASSTEILUOCTE, BRIGUPATL THIOBRIE
O 2. METOML 1 CnocoObl  BRINOAHCHWE  NPO(ECCHONRILHBIX 341,
OLEHHBETH XY HPDERTHRHOCT H KANECTRO.
0K 3. Hpmipsiary peiiedid 8 CTANAAPTALX 1 HECTRMAAPTHIAY CHTYALINNX
| HECTI 38 HUX OTBETETHeHHOC T, B .
OeyuecTaiimh  NOHEK W MCTIONLIOBAHWE  HHOOPMALINY,
OK 4. Heobxonumol L sdidie K THBHOTD BRITOTHEHUE HPORECCHOHLIBHEIX
Fazan, NpodeccHOHATEHOND B IHUHOCTHOID PAIBITHY. !
0K 5. Henonezosats HHGOPMALMOHHO-KOMMYHHKALHOHHEE TEXHOMOEHN
| | B pothecc ROHRTEHD Qe e bHOCTH,
' 0K 6. PaGotars 8 komrekTuse W komange, ohdesTiaro oblarkcs ©
WOMNCIAMM, PYKOBONCTROM, HOTPCOHTEIAM,
OK 7. bpats Ha ceba oOTecTCTBEHNOCTh 32 pabOTY WIRHOB KOMAHIL!
(MO HHEHHEIX ), PEIVIRTAT REITIONHEHHS J23HHIT,
| | CAMOCTOATENBHO  QEPCACANTh  38ZAMH.  NPOHCCCHOHAIBHOID K
OK 8. AHMHOUTHOTG  PA3BHTHA,  SAHEMATHCS CAMOODPA3IDBIHHEM,
| OCOFEAMEO TIAAHHPOBITE MOBBIIISTHE KBATH (DHKAILNN,
0K ©, OpHeHTHPOBATLEEH B YCIOBMRX HAcTof CMEHBL TeXHONOrHR B
NPOHecCHOMANEHOH JesTeNbHOTTH.
OK 10, Henonuarn BOMHCKYIO ofs3a1HOCTL, B TOM 4UCIE ¢ NPHMEHEIHEM |
MOV e HHEE TPOheccHOHaNBHEN 3HaRHH (18 R ).
] (0203, 23.02.03 (yveavhneyian nofroronxa)
OK 1. IMonumars CYIMHOCTE H COUMANEHVIO THAUNMOCTE CROER Oviyiedh
npoeccul, TPOSANATL K HEH YOTORIAREIR AHTEpeC,
OK 2. OprainioBLBaTE CODCTBEHHYIO NERTEIREDCTL, BLIGHPATE TIIOUEE

| METOAR Y cnocobhl ARIMOTHEANR  NPOQeCCHONLTRHEY  3018s,




DLEHHBATE BX MMPeKTHEROCTE 0 KAMECTHO,

OK 3. Pewars npnﬁaemm, OUEHHBATE PHCKI H npnﬂmmn PEILGHIRS B
HECTARIEPTHRIN CHTYALHAX. .
Ceyvueoraiars  [NoHCK.  # HCOOIBIOBAHHES  HHQOPMAaiing,

OK 4. ReobxoauMolt 1A IQpEKTHBHOrD BRMGTHEHHS TPOEcCHoHATEHE
iytad, poHeCCHDERIBHOIT 0 ANMHOCTHOID PESENTIE,

OK 5. Henonszonats AHGOPMAITHORHO-KOMMYHA KATIIROHHWE  TEXHON0IHN
A MPOHECCHONANLEGT IeRTENLHOCTI.

OK 6. PaBotats B NONACKTHBE B Komawie, MppexTAsno OOUIETHOR e |
KONIEraMu, pyKoBoacTBOM, MOTPeOHTeIMMEL |

) Crasurs  geny, MOTHEMPORATL  JENTAMLHOCTE  NOXMMHERHLIX, |
oK 7. OPraHAIOBLEATE M ROHTPONMAPOBATE HX PadoTy © MPHHATHEM HO |
e OTBETCTBERHOCTH 32 PRIYITHTAT BHINONHEHHR TLIAHKI. |

) Casmocrosrensio  oppefensts  samoul  npodetCUOHATLHOTD o |

ORE: AHHHOCTHOTO  PAIBNTHN,  38HIMATBCA  caMmoobpalonaamaM, |
DEOIHEHNO MIBHHPOBETE NOBLILICHIE KRRAHIKaLIL,

0K 9. BEIT:  FOTOBLIM K CMEHE  TUXHONOTHA 6 npodeccodankuol |
ARATEIBHOCTH.

QK 10, MEenonHaTe BOMHCEVIO DORZEHHOLTL, B TOM HHOIE © HPHMEHEHHEM |

Oy SE HHEL NpothecCHORLIBHER SHas it (nn oHoel ).

1.4 KoamvecTno wacos Ha ocsosHEe paboucll nmporpaMme)  vaebHod

JAHCUHATETHHE

MUEKOHMANBHOR Y4eGHON HArpy Ky CryacHTa 139 Uucon, B ToM “ucie:
» ofiE3aTeNLHOR ayanToproi yvaeGnodt rarpyiryn obygmomeroea |00 vacon,
® CAMOCTOATEIEHOH patioTe ofyvarmerocs 39 gacon.

2.CTPYKTYPA W COAEPKAHNAE YYERHOH THCHATLINHBI

2.1, Otnem yueDRON ITHCUHTANHE W BIUIBE yieDHoN paboTul

Bun yueduof paboTs Oiwem wiucos
Marcamanssan vaefHan Harpyika (Beero) 139
OGazaTensnan ayIATOpHAR YueDHaR BarpyIka (scero) 160
CamocTorTensian padoTa CTYIeHTS (BoEro) K3

Hmo2osas ammecmagin 6 ghopse
chiglepentuposanneiit wavem
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sanofi rpyme.  Fomepanmaocms,  Mescmsgocrase  sonduueris Tipisiia o
HETORH HIPECCHBROID THNSICHH,

T YHeaowex 8 yuebnol w Tpyaosof  AcWTCABHOCTH.  OCHORBLE  WHAL
HPOGECoiHILHORN QeS0T | IPOGCCHOMETRHOE CAOMUOTPEIRITEHIE

—




Tesmu 1.2,
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Tesm 6.1, Cideyrmmiiie yeellaous wprspmiais 4




Mparoro b pasn W cnerese conmaasmu mopm, TTpesorme sopuikase gopail. Cheres 2
peryimnponanne tpenn, Denopre gopus (pon,
ol imeeTREInLIX 1 H
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2. hepepamupioe yorpoRetso Pdy Tlommososmg nerpe cyﬁ‘h:h:_mn P,
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3. VOJIIOBUS PEATTNIALIMH YUEEHOM JIMCLIMTLIHEL

3.1, TpeDosatun & MHHRMAAEHOMY MATEPHATEHO-TEXHHMECKOMY 00CENEHEHIN
Peanpsaums yuebaol neenmnumasl Tpedyer Hanwaes yyednoro xabanern

COHRANEHO-3KOHOMHYECEHY JNSLHILTHH

ObopyansasKe yaeDHOTO KabHHCTa:

KOITHHECTRO TOCAAOMHLIN MECT 00 HHCTy 0BVHarinuxc

paBoHEE MECTO TPenOnunaTE N

HOCKA D08 HITTACOHHRE METoM

crnpagotHas 1 yuelHan awreparypa

BILIEOTCRE '

yyefiLie CTEH T

HermAdHbie nocodn

3.2, Muhopmannonnoe obecnedesne ofySeaus _
Mepetenn  pekOMeHgyeMuix  yuelnmx  Haganud,  MHuarepuer-pecypeon,
ADIDIHATEIBHOR AUTEPATY P b

3.2.1. NenaTnnie w3aanns

I. Curden, AA. OfimecTroasaume : yaebuoe mocobue / Cuuen AA. — Mocksa ;
KaoPye, 2020, — 380 ¢, — ISBN 978-5-406-07384-1, — Terer anerrponnsifi, —

AbC "Bookru". — URL: https:/book.ro/book/™321 16

2. Koreea, ©O. A. Obwecrspavanpe. [0 wnace 1 ywelGunx  omm
ODIE0DPNIOBITENRHEIX OPraHu3anui © Dasosktl yposens / O A. Korosg, T. E,
Mackosa. 2-e wn, Mocksa | Tpocsemenne, 2020. 96 ¢. @ ua, OB WL, TOPTP.
(Cipepet) . ISBN 978-5-00-073934-4

3. Koresa, 0O, A Obwecrmoamanue. 11 wmace 1 yuebHax  uqas
obieobpazoBaTeAsHEIX OpIUHH3LnE ¢ Gasosei vposens [ O, AL Komosa, T. E
Jlnckona, 1-¢ win,, nepepad. Mockea : [Tpocsewenne, 2020, 112 . @ v, e s,
noprp. (Cpepr) . ISBN 978-5-09-076328-8

HDPMHTHHIIH- NPABOBRIE K ThLI

1. Konerwryuus P,

1. Npamnancunil konesce PO,

3, Kougext Pdr 00 antMupHOTPar misbix npasoiapyineHngx.
4. YronosHuil kogexe PO,

5. Tpyaosoi kogexe Pd.

6. CemeRniil kozexo PD.



3.2.1. Hurepuer-pecypei

AbC Wipaft. - Mareprer- cosuka hitpsyiurait.rn/
IHC BOOK ru. - HutepheT- copinkn https:www. book ru/
DBC Jasnw, - Murepuet-conica hitps:Ve lanbook.com/

4. KOHTPOJUIL H OUEHKA PEIYIBTATOB OCBOEHKA YMEBHON
MO ML

B npougcce peaaniigEl NpoOrpaMME V4eOHOH IMCOHMVIMHL TROBOXAMTCA
TCKYLHA H APOMeEyTOMHBN KOHTPONE WHAMBMAVANBHEIX 00PAS0BaTETRHELX
AVCTHIREHAR — AEMOHCTPHPYCMBIX 00y SEOIHMHEH Y MEHHUA 1 IHARMIL
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1.HOACHUTEJBbHASA 3AIINCKA
1.1. IIporpamMma y4eOHOW AMCHUIUVIMHBI SIBJISIETCH YACTHI IPOrPaMMbl
MOATOTOBKM CIENHAJTHUCTOB CpeaHero 38eHa no cnenuaiabuoctu CIIO
15.02.04 CrenuanpHbIe MAIIUHBI M YCTPOMCTBA,
15.02.08 TexHOMOTHSI MATUHOCTPOCHUS,
15.02.07 ABTtomatm3aiiis TEXHOJOTHYECKUX TMPOIECCOB W TIPOU3BOJCTB (IO
OTpaciisim),
09.02.03 IIporpamMmupoBaHue B KOMIIBIOTEPHBIX CUCTEMAX,
09.02.01 KommnbroTepHBIE CUCTEMBI U KOMILIEKCHI,
23.02.03 Texuuueckoe 0OCIy>KMBaHHE W PEMOHT aBTOMOOMJIBHOTO TpaHCIIOPTA,
23.02.01 Opranuzanus nepeBO30K U yNpaBlIeHUE HA TPAHCTIOPTE (110 BUJIAM).

1.2. Mecto y4eOHOH AUCHMILUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CIENUATHUCTOB cpeaHero 3BeHa: OOmeoOpa3oBaTebHbI 1UKIT (0a30BbIe
JTVCLUIUINHBI),

1.3. leau m 3a7a4u y4eOHOH AMCHMILUIMHBI — TPe0OBaHUSI K pe3yjbTarTaM
OCBOEHHUSA Y4eOHOM TN CIUTIIUHbI:

OCBOCHHME 3HAHMM O XUMHYECKOW COCTABIAIOMIEH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, BAXKHEHUIITUX XUMUUECKUX MMOHATUSIX, 3aKOHAX U TEOPHSIX;

OBJIajIeHHe YMEHHMSIMU TMPUMEHATHh MOJyYEHHBbIEC 3HAHUS ISl OOBSICHEHUS
Pa3HOOOPa3HBIX XUMUUECKUX SBJICHUN U CBOMCTB BEIIECTB, OIICHKU POJIM XUMUH B
Pa3BUTHUU COBPEMEHHBIX TEXHOJIOTUN U MOJYYCHUH HOBBIX MaTE€pPUAJIOB;

pa3BUTHEe TO3HABATEJILHBIX HMHTEPECOB U  HHTEIEKTYAJIbHBIX
CIIOCOOHOCTEH B TIPOLECCE CAMOCTOSITEIBHOIO MPUOOPETEHUST XUMHUYECKUX
3HAHUW C UCIMOJB30BAaHUEM Pa3IMYHBIX UCTOYHUKOB MH(GOpPMAIUU, B TOM YHUCIIEC
KOMITbIOTEPHBIX;

BOCIIUTAHUE YOEKIEHHOCTH TIO3UTUBHON pOJM XUMHUM B IKU3HU
COBPEMEHHOI'0 O0IIECTBa, HEOOXOIUMOCTH XUMHUECKHA TPAMOTHOTO OTHOIICHUS K
COOCTBEHHOMY 3JIOPOBBIO M OKPY KaIOIIEH Cpejie;

NpUMEeHeHHe TOJY4YeHHbIX 3HAHWI W YMeHHMil 11 Oe30I1acHOro
WCIIOJIb30BaHUs BEIIECTB U MATEPHUAJIOB B OBITY, HA MPOU3BOJICTBE U B CEIILCKOM
XO34MCTBE, ISl PEIICHUs MPAKTUYECKUX 3a7ad B TOBCEIHCBHOW KWU3HU, IJIsI
NpEeAYNPEKICHHS SBICHUIN, HAHOCSIIUX BpPE/ 3I0POBbIO YEJIOBEKA U OKPYKAIOIIEH
cpene.

B pesynbraTe ocBoeHUsT y4EOHOM TUCIUTUIMHBI O0yJarOMUNACS T0KEH YMETh:

® Ha3bIBATh: W3YUYCHHBIC BEIIECTBA MO TPUBHAIBHOM WA MEXIYHAPOIHOU
HOMEHKJIATYpE;

® OnpeaesATh: BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB, THUII
XAMHUYECKON CBSI3M B COCAMHEHMSX, 3apsi] MOHA, XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX U OPraHUYECKHUX COCIUHEHUW, OKHUCIWUTEINb U
BOCCTAHOBUTENb,  IPUHAICKHOCTh  BELIECTB K  pasHbIM  KJjaccam
HEOPraHUYECKUX U OPraHUYECKUX COCAUHECHUM;



XapPaKTepu30BaTh: »JJEMEHTHl MalbIX MEPUOJIOB MO HUX TMOJOXEHUIO B

[lepuomuueckoii cucteme /.M. MennaeneeBa; o0iume XHMHYECKHE CBOMCTBA

METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U OPTaHUYECKUX

COCIMHEHUI; CTPOCHHE U XMMHUYECKHE CBOMCTBA M3YUYEHHBIX HEOPTaHUYECKHUX

Y OpPraHUYECKUX COCMHEHUN;

O00BSICHATH. 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS,

OPUPOAY XWUMHUYECKOW CBSI3U (MOHHOM KOBAJEHTHOW, METAJUIMYECKOU H

BOJIOPOJIHOM), 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW PEAKIUHU U TMOJOKEHUE

XUMHUYECKOTO PABHOBECHS OT Pa3IMUHBIX (DAKTOPOB;

BBINOJIHATHL XMMHYECKHMHA JIKCIEPHUMEHT: [0 PACIO3HABAHHUIO BAXKHEHIINX

HEOPTaHUYECKUX U OPTaHUYECKUX COCTMHEHUN;

NPOBOAUTL. CAMOCTOATENBHBI TMOUCK XWMHUYECKOW HMHPOPMALUU C

UCIIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUMH,

KOMITBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VHTepHeTa); HCHOJIb30BaTh

KOMIBIOTEPHBIC TEXHOJOTUU I OOpabOTKM U TMepellayd XUMHUYECKOU

UH(OpPMAIUU U €€ MPEICTABIEHUS B Pa3IMYHBIX (HopMax;

CBSI3BIBATH. M3YUYCHHBIA MaTepual €O CBOed  NpodecCHOHATbHOU

JEeSITETbHOCTBIO;

pemaTh. pacyeTHBIC 33/1a4d M0 XUMUYECKUM (HOopMysiaM U YpaBHEHUSM;

® HMMeTh NPAKTUYECKHH ONBIT UCNOJb30BAHNS PHOOPETEHHBIX 3HAHUH U
YMEHUI B IOBCEIHEBHOM KU3HU IJIA:

OOBSICHEHUSI XUMUYECKUX SIBIICHUM, MTPOUCXOJAIIMX B MPUPOJE, ObITY U Ha

MPOU3BOJICTBE;

ONpENIECNICHUs] BO3MOXKHOCTUM MPOTEKAHUSI XHWMHYECKHUX TNpPEBpalleHUN B

PaA3JIMYHBIX YCIOBUSIX U OLIEHKU WX MOCJIEICTBUM;

AKOJIOTUYECKN TPAMOTHOTO MTOBEAECHHUS B OKPYKAIOILIEH CpEJIE;

OLICHKH BJIMSIHUS XUMHUUYECKOTO 3arpsi3HEHUs OKpYKalolled cpeapl Ha

OpraHu3M YeJIOBEeKa U IPYTHE )KUBbIE OPTaHU3MBI;

Oe3omacHOro oOpamieHusi ¢ TOPIYMMH M TOKCUYHBIMH BEIIECTBAMHU H

71a060paTOPHBIM 000PYAOBAHUEM;

MPUTOTOBJICHUSI PACTBOPOB 3aJlaHHOW KOHIIEHTpaluh B OBITYy W Ha

MIPOM3BOJICTBE;

KPUTHYECKONW  OILIGHKHM  JIOCTOBEPHOCTH  XMMHUYECKOW  uHpopMammu,

MOCTYMAIOIIECH U3 Pa3HbIX UCTOYHHUKOB;

paboThI ¢ TabOpaTOPHBIM 000PYIOBAHUEM;

MIPOBEJICHUS JTa0OPATOPHOI'O IKCIIEPUMEHTA.

B pesynbrate OCcBOCHHS y4€OHOW IUCHMIUIMHBI OOYYarOUTUHCS OJDKEH

3HATH/TIOHUMATh:

BaKHeHIIIMe XMMHYEeCKHe MOHSITHSA: BCIICCTBO, XUMHUYCCKUI QJICMCHT, aTOM,
MOJICKYJIa, OTHOCHUTCIIbHBIC AaTOMHas MW  MOJICKYJIsIpHasd MacCbl, HOH,
aJJ10TpoIuA, HU30TOIIbl, XHMMHUYCCKAsA  CBA3b, QJICKTPOOTPHUIATCIIBHOCTD,
BAJICHTHOCTb, CTCIICHb OKWCJICHHA, MOJIb, MOJIIpHAdA Macca, MOJI?IpHBIﬁ 00BeM
F33006p83HBIX BCIICCTB, BCHICCTBA MOJICKYJIIPHOI'O MW HEMOJICKYIIAPHOI'O



CTPOEHHMS, pPAaCTBOPBI, DJIEKTPOJUT M HEDIIEKTPOJUT, IIIEKTPOJIUTHYECKAS
JICCOLHALINS, OKUCIUTENb U BOCCTAHOBUTEND, OKUCIEHUE U BOCCTAHOBJIEHHUE,
TEIIOBOM 3 (EeKT peakiuu, CKOPOCTb XHUMHUYECKOM pEeaKINH, KaTalus,
XUMUYECKOE PAaBHOBECHE, YTIEPOIHBIN CKeneT, (DyHKIHOHAIbHAs TPYIIIa,
MU30MEpHs], TOMOJIOTHS;

® OCHOBHbIe 3aKOHbI XMMHM: COXPAaHEHHUS MACChl BEIIECTB, IOCTOSHCTBA
cocrasa BeulecTs, [lepuoauueckun 3akon .M. Menneneena;

® OCHOBHbIC TeOPHMHM XHMHMH; XHUMHUYECKOW CBS3H, OJJIEKTPOJIUTHYECKON
JIMCCOLUALINY, CTPOCHUSI OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUN;

e BakHellllMe BelIeCTBA M MATEPHAJbI: BAXHEHIINE METaulbl U CIUIABBI;
CEepHasi, COJIIHAsI, a@30THASI U YKCYCHAasl KMCIIOThI; OJIarOpoJAHbIE Ta3bl, BOJOPO/I,
KHCJIOPOJ, TaJlOT€Hbl, IIEJIOYHBbIE METAIbl; OCHOBHBIC, KHUCJOTHBIE H
aMmdoTepHbIe OKCUIBI U TUIAPOKCHU/IBI, IIEJI0YH, YTICKUCIBIA U YyrapHbIM rasbl,
CEPHUCTBIM Tra3, aMMHUaK, BOJa, NOPHUPOAHBIA Tra3, METaH, 3TaH, JTHUJICH,
alleTWIICH, XJIOPHUJ HATpHs, KapOOHAT W TUAPOKAPOOHAT HATPHs, KapOOHAT U
dbocdar kanbiusa, 6€H30J, METAHOI U 3TAHOJ, CIOXKHBIE YPUPHI, )KUPHI, MbLIA,
MoOHOcaxapu bl (TJIFOKO03a), Tucaxapusl (caxapo3a), mojucaxapuabl (Kpaxman
U IeJUTI0NI03a), AaHWIWH, AaMUHOKHUCIOTHI, O€JKH, WCKYCCTBEHHBIE U
CUHTETUYECKUE BOJIOKHA, Kay4YyKH, [JIACTMACCHI.

Pe3ynbTaT ocBoeHus paboueit nporpammel o auciuinie «XUMMWSD Biusier Ha

dbopmupoBanue y ctyaeHToB o0mux (OK) komneTeHmii:

Koxa HaumeHnoBaHue pe3ysibTaTa 00yueHUs

s cnermanbHocTer 15.02.04., 15.02.08., 09.02.03., 09.02.01.,15.02.07.,
23.02.03., 23.02.01. (6a30Bast MOATOTOBKA)

OK 1. [loHrMaTh CYIIHOCTh M COIMAJIBHYIO 3HAYUMOCTb CBOCH OymyIieit
npodeccuu, MposiBISATh K HEW YCTOMYMBBIA HHTEPEC.

Opranu3oBbIBaTh COOCTBEHHYIO NI€SITEIHLHOCTh, BEIOMPATH TUIOBBIC

OK 2. METO/Abl W CHOCOOBI BBINOJHEHUA MPOGEeCcCHOHANBHBIX 3aj1ay,
OLICHMBATh MX 3()PPEKTUBHOCTH U KAYECTBO.
OK 3. [IpyHUMAaTh peleHns B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYyaLUsIX

N HCCTHU 3a HUX OTBCTCTBCHHOCTD.

OcymiecTBiATh  MOUCK W HUCIOJBb30BaHUE  WHGMOpMAIIHH,

OK 4. HeoOxoauMon 1715t 3((PEKTUBHOTO BBIMTOTHEHUS TPOQPECCHOHATIBHBIX
3a51a4, mpo(heCCHOHAIBHOTO W TUYHOCTHOTO PA3BUTHSL.

OK 5. Hcrnonp3oBaTh MHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH
B Ipo(heCcCHOHATLHOM IS TENHHOCTH.

OK 6. PabGoTtath B KOJUIEKTMBE M KOMaHze, 3((PEeKTUBHO oOHIATBCS C
KOJUIETaMH, PYKOBOJICTBOM, TIOTPEOUTEISIMH.

OK 7. bpate Ha ce0s OTBETCTBEHHOCTH 3a pPAa0OTy YJICHOB KOMAaH/IbI

(IOTYMHEHHBIX), PE3YJIbTAT BHINOJIHEHUS 3aIaHUI.

CaMOCTOSATEIbHO ~ OMpEAeNsaTh 33Jayd  NMPOPECCHOHANBHOTO H
OK 8. JUYHOCTHOTO  Pa3BUTHS,  3aHUMAThCd  CaMOOOpPa30BaHUEM,
OCO3HAHHO IJIAHUPOBATH MOBBINIEHHE KBAJTU(DHUKAIHH.




OK 9. OpHEeHTUPOBATHECS B YCIOBHSIX YacTOW CMEHBI TEXHOJIOTHH B
1poheCCHOHAIEHON JEITCIIBHOCTH.
OK 10 VcnosHATh BOMHCKYIO 00SI3aHHOCTh, B TOM YHCJIE C MPUMEHCHHEM

MOJTYYCHHBIX TPO(ECCHOHATBLHBIX 3HAHUH (7151 FOHOIIIEH ).

s cnienuranbHocter 09.02.03., 23.02.03. (yrioy6sieHHas TOATOTOBKA)

OK 1.

[ToHnMaTh CymIHOCTh W COLIMAJIBHYIO 3HAYMMOCTH CBOEH OymyIieit
npodeccuu, MposIBIATh K HEW YCTOMYMBBIA HHTEPEC.

OK 2.

OpraHu3oBbIBaTh COOCTBEHHYIO ACSATEIBHOCTD, OMPEEISITh METOIbI
U CIOCOOBI BBITIONHEHUS MPO(ECCHOHANBHBIX 33]1a4, OICHUBATh UX
7 PEKTUBHOCTD U KA4€CTRBO.

OK 3.

Pemats HpO6JI€MI)I, OOCHHUBATL PHUCKU W IIPUHUMATL PCIICHHUA B
HCCTAHAAPTHBIX CUTYyaAllWiIX.

OK 4.

OcyliecTBiATh  NOWCK, AaHAIM3 W  OUEHKY  HuH(pOpMaIuH,
HEOOXOAMMOW JJil TMOCTAaHOBKM W peUIeHUs] Mpo(ecCUOHAIbHBIX
3aJa4, IpO(heCCHOHAIILHOIO M JMYHOCTHOIO PA3BUTHSL.

OK 5.

Hcnons3oBaTh MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUH
JUJIsl COBEPIIEHCTBOBaHUS MPO(HECCUOHATBHOMN NESITEIbHOCTH.

OK 6.

PaboraTh B KOJUIEKTHBE M KOMaHIE, 0OecIIeUnuBaTh €€ CIIOYCHUE,
3 PeKTUBHO oOmarecs C KOJIJIETaMH, PYKOBOJICTBOM,
MOTPEOUTEISIMU.

OK 7.

CraBuTh 1€MW, MOTUBUPOBATh JEATEIBHOCTh ITOAYUHEHHBIX,
OpraHU30BbIBATh U KOHTPOJIUPOBATh UX Pad0OTy C MPUHITHE Ha ceOs
OTBETCTBEHHOCTH 32 PE3YJIbTAT BHIIOJHECHHS 3aJaHUM.

OK 8.

CaMOCTOATENBHO ~ ONPENENATh 3aJaud  NMPOPECCHOHAIBHOIO U
JUYHOCTHOTO  Pa3BHUTHs,  3aHUMATbCS  CaMOOOpPa30BaHUEM,
OCO3HAHHO IJIAHUPOBATH MOBHIIIEHUE KBAJTU(DUKAIUY.

OK 9.

BBITh TOTOBBIM K CMEHE TEXHOJIOTHH B mHpodeccuoHanbHON
JIESITEIIbHOCTH.

OK 10.

HcronHSITh BOMHCKYIO 00SI3aHHOCTh, B TOM YHUCJE C MPUMEHEHHEM
MOJIYYCHHBIX MPOodecCuOHATBHBIX 3HAHUM (11 FOHOIIIEH).

14. KoanyecTBO 4YacoB Ha oOcCBoeHHMe padoyeil mnporpaMmbl y4eOHOM

AUCHMUIIMHBI

MaKCUMaJlbHOW yueOHOI Harpy3ku cryiaenTta_ 117 4acoB, B TOM YHUCIIE:
00s13aTENIbHONM ayJJUTOPHOM Y4eOHOM Harpy3kd OO0Yy4arolierocs 78
4acoB,;

caMOCTOSITeNNbHOUM paboThl oOydatomierocss 39 4acos.




2. CTPYKTYPA U COAEP) KAHUE YUEBHOU JUCHHAIIJINHBI
2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bup yyeOHo# padoThbI Oovem uacos

MakcumaJibHas ydyeOHasi Harpy3ka (Bcero) 117
Oo0s3aTeIbHAS ayAUTOPHAsA Y4eOHAsi HATPY3Ka (BCero) /8
B TOM YHCJIE:

JlaGopaTtopHO- MpaKTUUYECKUE 3aHITHUS 14
CamocTosiTeibHasi padoTa cTyaeHTa (BCero) 39
B TOM YHCIIE:

pegepam, 6HeayOUMOPHAsL CAMOCMOAMENbHAS paboma u m.n.).

IIpomescymounas ammecmayusi:
1 cemecmp - aTTecTaninoHHas padora
2 cemecmp - nuddepeHIUPOBAHHBIN 3a4eT




2.2. TemaTu4ecKHuil IJIaH U coJep:KaHue Y4eOHOM TN CIUININHBI

HAumeHoearue

HaumeHnoBaHnue
pa3aesioB U TeM

ConepxaHue y4eGHOro MaTepHaJia, 1adopaTopHbie PadoThl U MPAKTHYECKHE 3aHSITHS, CAMOCTONITe/IbHAS
padoTa o0yJalouuxcs, KypcoBasi padora (MPoeKT) (eciu npedycmMompeHol)

O0BeM yacoB

Yposens
OCBOCHUS

1

3

4

BBenenue

Hay‘{HLIC MCTOABI TIO3HAHUA BCIICCTB WM XHMHUYCCKHX siBiaeHnil. Poib OKCIIEPUMEHTA U TEOPHUHU B XHUMHU.
MOZ(GHI/IPOB&HI/IC XUMHUYCCKHUX ITPOLECCOB.

1

1

Paszgen 1.

OBIIASA U HEOPTAHUYECKASA XUMUS

71

Tema 1.1.

OcCHOBHBIE OHATHS U 3AKOHbI XUMHH.

OcHoBHble MOHATHA XUMHHU. BemectBo. AtoM. Mosnekyna. Xumuueckuid anemeHT. Asuiotponus. IIpocTsie u
CIIOKHBIE BemlecTBa. KauecTBEHHBII M KOJIMYECTBEHHBIH COCTaB BEUIECTB. XHMMHUYECKHE 3HAKH WU (OPMYJIBIL.
OTHocuTeNnbHBIe aTOMHAs U MOJIeKyJIsipHas Macchl. KonnuecTBo BemecTsa.

OcHoBHBbIe 3aKOHBI XUMHH. CTeXxHoMeTpus. 3aKOH COXPAHEHUS MacChl BEIIECTB. 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB MOJIEKYJISIPHOH CTPYKTYpbL. 3aKOH ABOTaJpo W CIEICTBUS MX Hero. PacueTHele 3a1aun Ha HaXOXKICHHE
OTHOCHTENIFHOH MOJIEKYJIAPHOW MAacChl, OINpPENCNICHHEe MAacCOBOM JOJH XUMHYECKHX JJIEMEHTOB B CIIOKHOM
BEILECTBE.

Ipopuabuble W mnpodeccHoHANBLHO 3HAYMMBbIE 3JIEMEHTHI COJEPKAHMSA. AJJIOTPOIHBIE MOAUBUKALUH
yraepona (anMas, rpadur), Kuciaopoaa (KHUCIOpo, 030H), oyoBa (cepoe u Oemoe 01oBo). [loHATHE 0 XUMHUYECKON
TEXHOJIOTUH, OMOTEXHOJIOTHU U HAHOTEXHOJOTUH

,ZleMOHCTpaIIl/II/I. MOJICJ'H/I aATOMOB XUMHYCCKHX 3JICMCHTOB. MOILCJ'II/I MOJICKYJI IIPOCTBIX M CJIOXKHBIX BCIICCTB

CamocTrosiTeJibHasi padoTa cTylAeHTa. PacueTHsie 3a1a4n HA HAXOXK/ICHHE OTHOCHTEIILHOM MOJIEKYIISIPHON MAacChI,
OIpe/IeNICHUe MAaCCOBOM IO XMMHYECKUX JIEMEHTOB B CIIOXKHOM BEILECTBE.
TTonsiTHE O XUMHUYECKON TCXHOJIOT'HH, OMOTEXHOJOIMH U HAHOTEXHOJIOTUH.

Tema 1.2

Ilepuoanueckuii 3axon u Ilepuoauyeckas cucreMa XumMu4yeckux 3jiemeHToB J[.M. MeHaeneeBa U cTpoeHue
aToma

Hepuognyecknii 3axon .M. MenaeneeBa. Ilepuommueckuii 3akoH B ¢(opmymupoBke J[.J. Menneneesa.
[Mepuoanueckast TabnMIAa XUMHUYECKUX OJJIEMEHTOB— TIpaduyeckoe O0TOoOpakeHHE MEepHOANYECKOro 3aKOoHa.
CTpyKTypa MepruoIuIecKoi TaOIHIbL: TepHOIB! (MaJble ¥ OOJBINNUE), TPYIIIHI (TJIABHAS W TOOOYHAS).

Ctpoenne atoma u nepuognyeckuii 3axkon .. MenneneeBa. AToM — CIOXHas dacTuna. SInpo (IpOTOHBI U
HEUTPOHBI) U 3JEKTpoHHAsT 00onouyka M3orombl. CTpoeHHE SJEKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB MAaJIbIX
neproioB. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPHOO0B (IEPEXOIHBIX
aneMenToB). [lonstne 06 opburamsx. S, p- u d-OpOuranu. DIEKTPOHHBIE KOHOUTYpalMd aTOMOB XMMHYECKUX
anemeHToB. CoBpeMeHHas (OPMYJIHPOBKAa MEPHOAMYECKOr0 3aKOHA. 3HA4YEHHE IEPUOJMYECKOr0 3aKOHa W
MIEPUOANIECKON CHUCTEMBI XHMMHUYeCKMX aseMeHToB /[I.M. MeHzneneeBa Uil pa3BUTHS HAayKH W TOHUMaHHA
XMMHYECKOH KapTHHBI MHUpa.

IpodunbHbie n NpogeccHoOHATBHO 3HAYMMBbIE 3JIEeMEHThI cojepskaHus. PagmoaktuBHOCTH. Vcmonp3oBaHMe
PaIMOaKTHBHBIX M30TONOB B TEXHMUYECKHX IEIISX.

Jemoncrpanun. Paznuunsie dopmel [leproaudeckoit cucTeMbl XuMuieckux dyieMenToB .M. MeHneneena.

CamocrosarensHas pabota crynenra. Otkpeitue .M. MenneneeBbiM Ileprnonudeckoro 3akoHa PeHTreHOBCKoOE
M3ITyYeHUE U €T0 UCTIOIh30BaHUE B TEXHUKE M MeIuIlnHe. MoaenupoBaHre Kak MeTO ] IIPOTHO3UPOBAHUS CUTY alluU
Ha IIPOU3BOJCTBE.

Tema 1.3

CTpoeHmne BelecTBa

Honnas xummnueckasi cBsi3b. KaTHOHBI, MX 00pa30BaHNEe U3 aTOMOB B pe3yJbTaTe MpoIecca OKUCIEHUS. AHUOHBI,
X 00pa30oBaHUE U3 aTOMOB B Pe3yJIbTaTe MPOIEcca BOCCTAHOBICHUS. MIOHHAs CBsI3b, KaK CBsI3b MEKIY KATHOHAMHU
U aHWOHaMHU 3a CUET JJIEKTPOCTATUYECKOro MpUTsKeHus. Kimaccudukamusi MOHOB: MO COCTaBy, 3HAKY 3apsja,
HaJIMYWI0 TUAPATHOW 000s0uku. MoHHBIE KpucTammueckue pernieTkd. CBOWCTBA BEMIECTB C HOHHBIM THIIOM
KpUCTaJUTUYECKOW pemieTkd. KoBajileHTHAasi XUMH4YecKas cBA3b. MexaHH3M 00pa30oBaHUS KOBAJICHTHOH CBS3H
(0OMEHHBIH ¥ TOHOPHO-AKIIENITOPHBIN). DIEKTPOOTPUIIATEIEHOCTh. KOBaNeHTHBIE TIOJISIPHAST U HETMOJISIPHAS CBSI3U.
KpaTHoCTh KOBaJIeHTHOW CBsI3U. MOJIEKYJISIpHBIE M aTOMHBIE KpHCTaJuIMdecKkue pemeTkd. CBOWCTBa BEIIECTB C




MOJIEKYJISIPHBIMH ¥ aTOMHBIMH KPHCTAJUIMYECKHUMHU pemeTkamu. MeTanindyeckasa cBsi3b. MeTtammdeckas
KpHUCTaJNINUECKasl PelIeTka U MeTalJIMuecKass XuMuueckas cBsizb. dusndeckue CBOWCTBA METANIOB. ArperaTHbie
COCTOSIHMSI BellleCTB M BOJIOPOJHAsl CBfA3b. TBeppoe, )KUAKOE M ra3000pa3HOE COCTOSHMA BemiecTB. Ilepexon
BEIIIECTBA U3 OJHOTO arperaTHOTro COCTOSHUA B Apyroe. BomoponHas cBsi3p. Uncrhble BemecTBa U cMecH. [TorsTue
0 cMecu BeniecTB. ['oMoreHHbIe 1 reTeporenHsie cMecu. CoctaB cMecell: 00beMHast 1 MaccoBasi IOJIM KOMIIOHEHTOB
cMecH, MaccoBas o1 npuMmeceil. ucnepcHble cucrembl. [lorsarue o aucnepcHoi cucreme. JucnepcHas dasa u
aucnepcroHHas cpena. Knaccudukarms aucnepcHsix cucteM. [ToHATHE 0 KOIOUAHBIX CHCTEMAX.

JemMoncTpanmmu. Mojenp KpHCTAUIMYECKONW pEIIeTKH XJopuna Hatpusa. OOpasipl MHHEPAIOB C HOHHOW
KPUCTaJUTUYCCKON PEIICTKOM: KalbIuTa, ranuta. Moaenu KpUCTAUIMIECKUX PEIICTOK «CYyXOro Jbaay (HiId Hoaa),
ajmasa, rpaduTa (HMJIM KBapla).

CamocrosrenbHas pabota cryaeHTa [lodSpHOCTH CBSI3W U TOJNSAPHOCTh MOJeKynbl. KoupeHcarms. TekydecTs.
Bosronka. Kpucrammuszamus. CyOnumanust U gecyomumanus. AHoManuu (U3NYECKUX CBOWCTB BOABI. JKumkue
KpHUCTaJUTl. MUHEpaIsl U TOPHBIE MOPOABI KaK MPUPOIHBIC CMECH. DMYJIBCHH M CYCHECH3UH. 30JIH (B TOM YHCIIE
a’poszonn) u renu. Koarynsauus. Cunepesuc.

Tema 1.4

Bona. PacTBophbl. DJIeKTpOJUTHYCCKAS AUCCONHALUSA

Boaa. PacrBopbl. PacrBopenme. Bopma xak pactBopurens. PacTBopumocts BemiectB. HachlieHHBIE,
HEHACHIIIICHHBIC, IEPECHIIIICHHBIE PACTBOPHI. 3aBUCHMOCTh PACTBOPUMOCTH T'a30B, )KUAKOCTEH U TBEPABIX BEILECTB
OT pa3nuuHbIX (hakTopoB. MaccoBas A0Is PAaCTBOPEHHOIO BELIECTBA. JJIEKTPOJUTHUYECKAS JIMCCOLHALUS.
ONeKTPONUTBl W  HEWICKTPOJWUTHI. DIEKTPOJUTHYECKAsT IUCCONMAIMA. MEXaHH3MBI 3JIEKTPOIUTHIESCKON
JVCCOLMAINH JUISl BEIECTB C Pa3IMYHBIMH TUIIAMH XUMHYECKOH CBSA3M. [ MApaTHPOBAaHHBIE W HETHUAPATHPOBAHHBIC
noHbl. CTeneHb 3JEKTPONUTHYECKOW nuccounanu. CUibHBIE M ca0ble AIEKTPOIUThL. OCHOBHBIE IOJIOKEHUS
TEOPHH NMEKTPOIUTHIECKOH qrccoraniy. KucioTel, OCHOBaHNUS M COJIN KaK JICKTPOJIMTHI.

JlaboparopHo-nipakTHdyeckoe 3aHATHE Nel «PemieHme 3amad Ha MaccoBYIO IOJIIO PAacTBOPEHHOTO BEIIECTBA.
[IpurorosneHue pacTBOPOB 3aJaHHOW KOHIIEHTPAITHI»

JemoncTpanuu. PactBopumocTs BemecTB B Bojie. CoOupaHue ra3oB METOZOM BBITECHEHHUs! BOJbl. PacTBopeHue B
BOJIC CEPHOM KHCIOTHI U coieid aMMoHust. OOpasipl KpUCTAUIOTHAPATOB. VICIIBITaHHE PACTBOPOB IIEKTPOJIIUTOB U
HE3JIEKTPOJIUTOB Ha MPEAMET ANCCONMAINHU. 3aBHCUMOCTh CTENCHH 3JIEKTPOJIMTHIECKON JUCCOLHUALNH YKCYCHOM
KHCIOTHl OT pa30aBieHHsS pacTBOpa. J[BIDKEHHE OKpAIIEHHBIX HOHOB B JJIeKTpH4YeckoM moine. OO6pa3ifsl
MHUHEPAIBHBIX BOJI Pa3JIMYHOIO HA3HAYECHUSL.

CamocrosrensHas pabora cryiaeHTa. PactBopeHue kak (usnko-xumudeckuil mporecc. TeruroBbie 3QdekTs mpu
pactBopenun. Kpucramioruapartsl. Pemenne 3aad Ha MacCOBYIO JIOJIO PAacTBOpPeHHOTro BemiecTBa. CocTaBieHHE
HOHHBIX ypaBHEHHH peakuuil. [IpuMmeHeHHe BOABl B TEXHHUYECKMX IeNAX. JKecTKOCTh BOJIBI M CIIOCOOBI ee
ycTpaHeHusi. MuHepaJbHbIE BOJBL.

Tema 1.5

Knaccnpukauus HeOpraHM4eCKHX COeTHHEHUIT M UX CBOICTBA

Kuciaorel M uX cBoiicTBa. KHCIOTBI KakK 3JIEKTPOIMTHI, HX KIACCH(PHUKAIMS IO PAa3IHYHBIM TMPHU3HAKAM.
XuMUYeCKne CBOWCTBA KUCIIOT B CBETE TEOPHH JJICKTPOIUTHIECKOM auccornuanuid. OCOOCHHOCTH B3aUMOJICHCTBUS
KOHIIEHTPUPOBAHHONH CEPHOM U a30THOH KHUCJIOT ¢ MeTamiamu. OCHOBHBIE CTHOCOOBI TMOJIYYE€HHUS KHUCIOTHI.
OcHoBanust u ux cBoiictBa. OCHOBaHUS KaK DJICKTPOJIATHI, MX KIACCH(PHUKAIMS IO PA3IUYHBIM IPU3HAKAM.
XvUMUYECKHe CBOWCTBA OCHOBAaHMH B CBETC TEOPHU OJCKTPOJIMTHYECKON amcconmanuu. PasmoxxeHne
HEPaCTBOPHUMBIX B BoJie OCHOBaHMH. OCHOBHBIE CIIOCOOBI MOJYyYEHNsI OCHOBAHUI.

Coun n ux cBoiictBa. Conn Kak 3eKTponuThl. CoNu cpeHue, KUCITbIe U OCHOBHBIE. XUMUYECKU CBOMCTBA COJIeH
B CBETE TCOPHH JICKTPOIUTHYSCKON auccoruanui. Crioco0sl momydeHus coneil. ['maponus comei.

Oxcuapl u ux cpoiictBa. ConeoOpasyromue U HecoseoOpasyrone okcuasl. OCHOBHBIE, aM(OTEpHBIE U
KHCJIOTHBIE OKCHJbl. 3aBUCHMOCTb XapakTepa OKCHJa OT CTENEeHH OKHUCIeHHs 00pa3yoliero ero Merajuia.
Xumudeckue cBOHCTBa OKCHIOB. [10Ty4eHHEe OKCHIOB.

IpoduabHbie W NPodhecCHOHAILHO 3HAYMMBbIE 3JIeMEHTbI colep:kanus. [IpaBuiaa pa30aBiCHHS CEPHOU
kuciaoTel. Mcnoap3oBanue cepHoﬁ KHCJIOTBI B TPOMBIIIJICHHOCTH. E}IKI/IC mIeJI04u, HX HCIIOJIB30BAHUEC B
MPOMBINUICHHOCTH. ['alieHass W HeramieHas H3BECTh, ¢¢ NIPUMCHEHHE B CTPOHTENBCTBE. [ WIC W amedactp,
runicoBanue. [lonsitue o pH pactBopa. KucnoTHas, menouHas, HeMTpajabHas cpejibl paCTBOPOB.




JlaGoparopHo-nipakTHUueckoe 3anaTHe Ne 2 «CBOMCTBA KUCIIOT, OCHOBaHWH, colielt ¢ Touku 3perus TOJ. 'mapomns
COJICH Pa3IMYHOTO THUIIAY.

Jdemoncrpannu. B3aumopeiicTBue a30THOM M KOHLEHTPUPOBAHHOM CEpHOM KHCIOT ¢ MeTtainamMu. ['opeHue
¢dochopa m pacTBOpeHHE NpOAYKTa TOpeHHS B BoAe. llomydeHmMe M CBOHCTBa aM(OTEpHOTO THAPOKCHAA..
OOpaTUMBIH THAPOJIU3 COJICH PA3IMIHOTO THIIA.

CamocrosrenbHas padoTa ctyaeHta. CocTas, CBOMCTBA U CIIOCOOBI MOTYUCHHSI OCHOBHBIX KJIACCOB HEOPTaHHMYCCKUX
COETMHEHUI

Tema 1.6

XumMuYecKHe peakuu

Knaccnpukanmsa xuMuyecknx peaknuid. Peakuym coeiMHEHUs, pa3joKeHUs, 3aMelleHus, oOMeHa.
Katamuriueckne peaknun. OOpaTuMble W HEOOpaTHMBIE pPEakIWU. [ OMOTEHHBIE M TETEPOTCHHBIC PEAKINU.
OK30TepMUYECKHE W IHIOTEpMHYECKHe peaknuu. TermnoBoil 3¢dekr xmmmyecknx peaknuii. TepMoxuMudeckue
ypaBHeHHA. OKHCINTE/]BHO-BOCCTAHOBUTE/ILHbIe peaknuu. Crenens  okucieHus.  Oxuciourens U
BOCCTaHOBJIICHHE. BoccTaHOBUTENb M OKMCIEHHE. MeETOA 3JIEKTPOHHOTO OajaHca Uil COCTAaBJICHUS ypaBHEHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peaknuii. CKopocTh XuMHYeckHX peakuuil. Ilonsatme o ckopocta
XMMHUUYECKHX pPEaKIMi. 3aBHCHUMOCTh CKOPOCTH XHMHYECKHX pEaKIMHd OT pPa3IM4YHbIX (AKTOPOB: IPHUPOJIBI
pearupyromnx BELIECTB, UX KOHIEHTPAIWH, TEMIEpaTyphl, MOBEPXHOCTH CONPHKOCHOBEHUS M HCIOIb30BAHUS
Karann3atopoB. OOpaTHMOCT, XHMHYECKHX peaknuii. OOpatumble W HeoOpaTUMBIE PEaKIHUU. XUMHUYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEICHUS.

[podunbubie n MpodeccHOHATHHO 3HAYNMBIE YJIeMeHThI coep:kanus. [lorsaTHe 00 s1eKTpom3e. DICKTPOIN3
paciulaBoB. ODJEKTPOJIM3 PACTBOPOB. DJIEKTPOIUTHYECKOE MONydeHHE aloMHUHUS. [IpakTHueckoe NpHMEHEHHE
anexTpoiusa. ["anpBaHoruactuka. ['aneBaHocterus. PaduHnpoBaHue 1IBETHBIX METAJLIOB.

ATTecTaniMoHHas padoTa

JemoncTpanmuu. IlpuMepsl HeEoOpaTHMBIX pEakIMH, HIYIIHX C O0Opa3oBaHMEM OcCaaka, rasa WIH BOJIBI.
3aBHCUMOCTh CKOPOCTH PEaKIMU OT MPHPOJBl PEarupyrolIUX BellecTB. B3ammoaelcTBHE pPacTBOPOB CEepHOMH
KHCJIOTHI C PACTBOPAaMH THOCYJb(aTa HATPHsI pa3INIHON KOHLEHTPAMH U TeMIlepaTypsl. Mozaens KHUISIIETO CIIos.
3aBHCUMOCTh CKOPOCTH XUMHYECKOHM peakiuy OT MPHUCYTCTBHSA KaTaln3aTopa Ha TMPHMEPE Pas3iIoKeHHUs IEpOKCHIIA
BOJIOPOZA C MOMOIIBIO TUOKCHIA MapraHiia U KaTajas3sl. Mozess ayieKkTpoiausepa. MoJienb 3JeKTPOIU3HOM BaHHBI IS
TIOJTyYeHHs aJIFOMUHUS. MoJieIh KOJIOHHBI CHHTE3a aMMHUaKa.

CamocrosrenbHas pabota cryneHra OBP. Kartamu3. ['oMoreHHBIe H TeTeporeHHBIE KaTanu3aTopbl. [IpoMOTOpHL.
Karanutnueckue a151. IHruOuTops!. [Ipon3BoACTBO aMMHaKa: ChIphe, alnaparypa, HayJHble IPHHIUIIEL

Tema 1.7

Mertanibl H HeMETAJLIbI

Metamibl. OcoOOCHHOCTH CTPOEHHS aTOMOB M KpucTayuioB. dusmyeckue cpoiicTBa MerayioB. Kitaccnduxamms
METAJUIOB 10 PA3MUYHBIM NpH3HAKaM. XMMUYECKHE CBOICTBa METAIIOB. DIEKTPOXUMHUYECKUI PsIIl HANPSHKCHUN
MeTaioB. Metamnotepmust. O61ue crnoco6sl nosrydeHust Metamios. IlonsaTtue o metamnypruu. [Tupomerammyprus,
THIPOMETAILTYPIUsl ¥ ANEeKTpoMeTaLTyprus. CIuiaBbl YEpHBIE U BETHBIE.

Hemetannbl. Oco6eHHOCTH CTpOeHHS aTOMOB. HeMeTasl — mpocThie BelnecTBa. 3aBUCUMOCTh CBOMCTB raJIOTeHOB
oT ux nonoxeHus B Ilepuognueckoil cucreme. OKUCTUTENBHBIE U BOCCTAHOBHUTEIBHBIE CBOWCTBA HEMETAJIOB B
3aBHCUMOCTH OT UX MOJIOKEHHUS B PSAY SIEKTPOOTPULIATEILHOCTH.

IIpodpunbHbie 1 npodeccHOHAIBLHO 3HAYMMBIE 3JIeMEHThI cojepxanns. Koppo3us MeTamnoB: XUMHUYECKas H
JNIEKTPOXUMHYEcKas. 3aBUCHMOCTb CKOPOCTH KOPPO3UMHM OT YCJIOBUH Okpyxaromed cpensl. Kiaccuduxanms
KOPPO3UH METAJJIOB MO Pa3INyYHBIM NpHu3HaKaMm. CriocoObl 3alUTHl METAIIOB OT KOppo3uH. I1pon3BocTBO UyyryHa
U CTaJIH.

10

JlaGopaTopHO-TIpaKTHYECKUE 3aHSATHUS

Ne 3 «O6ume coiictBa MeTasioB. CIiaBel ¥ UX IPUMEHEHUE»

No 4 «CBotlicTBa COeIMHEHNUN METAJLIIOBY

No 5 «Jlonyuenue, coOMpaHKe M paclio3HaBaHUeE ra30B. PellieHne HKCIIepUMEHTAIBHBIX 321249

JemoncTpanuu. Komnekuns MetaimioB. BzauMoneiicTBie MeTayuioB ¢ HeMeTamiaMu (kelnes3a, IMHKa ¥ aJllOMUHUS
C CepoH, alIOMHUHUS C HOJIOM, CYpbMBI € XJIOPOM, TOPEHHE JKelie3a B XJiope). ['opeHre MeTauioB. AJIOMHHOTEPMUSL.
Komnekmus nemerasio. 'openne Hemetamios (cepsl, ¢octhopa, yrisi). BeiTecHeHHe MeHee aKTUBHBIX TaJIOTEHOB
13 pacTBOPOB MX coJiel 00Jiee aKTHBHBIMH I'AJIOT€HAMH

10




CamocrosarenbHas pabora cryaeHTta llomydeHue HeMETaUIOB (PaKIMOHHOW IEPETOHKOI JKMAKOTO BO3AyXa
9JIEKTPOJIU30M PACTBOPOB WIIM PACIUIABOB 3JEKTPONUTOB. CHIIMKATHAS MPOMBIIUIEHHOCTh. [Ipon3BOACTBO cepHOI
kucaoThl. CepHasi ¥ a30THAs KUCIIOTHL. | aloreHsl M HX COCTUHEHHUS

Paszgen 2.

OPTAHMYECKASA XUMUSA

75

Tema 2.1.

OcHOBHBIC NOHATHSI OPTAHHYECKON XMMHUH M TeOPUS CTPOCHHSI OPTraHMYeCKHX COeAMHEeHMIT

IIpenmer opranmveckoil xummu. IlpuposnHble, HMCKYCCTBEHHBIE U CHHTETHYECKHE OpPIaHHYECKUE BEIIECTBA.
CpaBHEHHE OpPraHMYECKHX BEIIECTB C HEOPTaHMYECKUMH. BaleHTHOCTh. XMMHYECKOE CTPOCHHE KaK IOPSIOK
COCUHEHUS aTOMOB B MOJIEKYJBbl IO BaJeHTHOCTH. Teopusi cTpoeHHsl OpPraHUYecKHMX coefuHeHWil A.M.
Bytiepoa. OCHOBHBIE TOJIOKEHHMSI TEOPUUM XHUMMYECKOro cTpoeHus. M3omepus M u3oMmepbl. XUMHUYECKHE
¢opMynBl W MOJEIM MOJEKyl B opraHumdeckoil xmmun. Kiaccupukanus opraHmyecKHx BelecTB.
Krnaccudukanus BemecTs 1o CTPOSHUIO YTIEPOAHOTO CKeleTa U HAMYUIO (YHKIHMOHAJIBHBIX Ipymnil. ['omosnorn u
romonorust. Hayana nHomenknatypsl IUPAC. Knaccmpukauus peaknmii B opranmveckoii xumuu. Peaxkunun
TIpUCOeIUHEHHS (THIPUPOBAHNUS, TATOTCHUPOBAHNUS, THAPOTAJIOT€HUPOBAHMS, THApPATaliK). Peaknny oTmieruieHus
(nerupupoBaHusl, AETHIPOraJoreHUPOBaHMs, Jeruapartaunu). Peaknuu 3amernenus. Peakiy n3omepusanum.

ﬂeMOHCTpaHl/Il/I. Mopenu MOJICKYJI TOMOJIOTOB W HU30MCPOB OPraHUYCCKUX COCIUHECHUM. KauectBeHnHOE
O6Hapy)KGHI/I€ yrjaepoaa, Boaopoaa M XJopa B MOJICKYJIAX OPraHUYCCKUX COGHHHeHHﬁ.

CamocrosrensHas paborta cryaeHrta. IlonsTtue o cyOcTpare m peareHte. Peakuny OKHCIEHHS W BOCCTAHOBIICHHMS
oprannyeckux BeniectB. CpaBHEHHE KJIAaCCU(HUKALUK COEANHEHUH U KIIaCCU(HUKALUK PEeaKLUi B HEOPraHMIECKOH U
OpPraHUYEeCKOW XUMHUHU.

Tema 2.2

YrieBoaopoabl M MX NPHPOIHbIEC HCTOYHUKH

AJikaHbI. AJKaHBI: TOMOJIOTHUECKUH P, U30MEpUS U HOMEHKJIATypa alKaHOB. XMMHUYECKHE CBOMCTBA aJKaHOB
(MeraHa, 3TaHa): TOpEHNE, 3aMEUICHUE, PA3NIOKEHHE, IeTUApUpoBaHme. [[pUMEHEHNE alKaHOB HA OCHOBE CBOMCTB.
AJIKeHBI. DTHJICH, €T0 MOTydeHHe (IeTHApUpOBaHIEM dTaHa, NETIOINMEepU3aIlieH MOMMITIIICHA). [ OMOIOTYeCKIiA
psA, M30MepHsa, HOMEHKIaTypa aJKEHOB. XHMHYECKHE CBOWCTBA ITHJICHA: TOpEHHE, KaueCTBEHHbIC PEaKIHU
(obecuBeunBaHue OPOMHON BOJBI M pacTBOpa MEpMaHTaHaTa Kajws), THApaTanus, noxuMepmsanus. [IpuMeHeHne
STWJIEHA Ha OCHOBE CBOMCTB. /IMeHbl M Kayuyku. [IoHsATHE O AMEHax Kak yrieBOJOPOAAX C JIBYMS JABOMHBIMH
cBsa3siMu. CompspKeHHbIE JUEHbl. XHUMHUYEeCKHe CBOWCTBa OyTaaueHa-1,3 M m3ompeHa: obecriBeurBaHHE OpOMHOM
BOABI U NOJUMEpH3alus B Kayuykd. HarypanbHbIA M CHHTETHUYECKHE KayuyyKu. Pe3nHa. AJIKHHBI. AILETHUIIEH.
XuMmudeckue CBOMCTBA alleTHIICHA: TOPeHHE, 00ECIIBEUNBAaHIEe OPOMHOW BOJIBI, IIPUCOSAMHEHHE XJIOPOBOIOPOIA H
ruaparaiys. [IpuMeHeHHe alleTWieHa Ha OCHOBE CBOMCTB. MEXKiIaccoBas M30MEpHUS C alKaJueHaMU. ApeHBbl.
benzon. Xumudeckune cBOHCTBAa O€H30J1a: TOPEHHE, PEAKIUU 3aMelleHus (TaJIOTeHUPOBaHHWE, HUTPOBAHUE).
[Ipumenenne OeH307a Ha OCHOBE CBOWCTB. IIpMpoaHbIe MCTOYHHUKH YrjaeBoaopoaAoB. [IpuponHbIi ra3: cocTas,
npuMeHeHrne B kadecTBe TorumBa. Hedte. CocraB u mepepabotka Hedru. Ileperonka wedtu. Hedrenpomykrsl.
IpodunbHbie u MpodeccHoOHATBHO 3HAYUMBIE 3J1eMeHThI cojiep:kaHus OCHOBHbIC HANPABJICHHS POMBIIIUICHHON
mepepaboTKi  TpuUpofHOro Tasa. [lomyTHBI HepTsAHOH ra3, ero mepepaboTka. IIpomeccsl TPOMBINIICHHON
nepepaboTku HeTH: KpeKuHT, pudopMuHr. OKTAHOBOE YHCJI0 OCH3MHOB M [IETAHOBOE YKCJIO AM3EJIHHOIO TOIUIHBA.
Kokcoxumuueckoe MPONU3BOJACTBO M €I0 IMPOJAYKIIUS.

10

JemoncTpanuu. ['opeHne MeraHa, 3TWieHa, anerwieHa. OTHOIICHWE MeTaHa, 3THJIEHA, alleTHeHa M OeH30i1a K
pacTBopaM mepMaHraHarta kKamusg W OpomHOH Bosme. [lomyueHwe »TWieHa peakmued AerugpaTalMyd 3TaHOJA,
alleTWIeHa — THAPOJIM30M KapOwia KaibIus. PasmoskeHwe Kaydyka HpH HarpeBaHWH, HCHBITAHWE IPOIYKTOB
pasiioKeHus Ha HerpeenbHocTh. Komnekuus o6pas3ioB Hedtu u Hedrenpoaykros. Komnekuus «KameHHsli yroms
1 TIPOYKINS KOKCOXHMHUYECKOTO IIPOU3BOACTBAY.

CamocrosarenbHas paborta cryzeHra. Ilpasmro B.B. MapkosaukoBa. Kimaccudukanus u Ha3HadeHHE KaydyKOB.
Knaccudukanms n HasHaueHue peswH. Bynkanmzamms kayuyka.llosydeHue aneTwieHa NHPOIM30M METaHa M
KapOuIgHBIM crmocoboMm. Peaknms monmuMmepu3anuy BHHWIXJIOpUAA. [lONMBHHMIXIOpHI M €ro NpHMEHEHHE.
Tpumepnzamus anetmneHa B Oenzon. [lomstne 00 skcrpakmmu. BoccTanoBienme HHUTpoOEH305la B aHWIMH.
T'omonoruueckuit psiit apenoB. Tonyos. HurpoBanue tonyosia. Tpotui.
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Tema 2.3

Kuciopoacoaep:kamue oprannyecKue coeiMHeHUs

Cnuptel. [lonyuyeHnue sTaHona OpoXKEHMEM TJIIOKO3bI M TuAparanueil stwieHa. ['MapokcuibHas rpynna Kak
¢ynknuonansHas. lloHATHE O TIPEAENbHBIX OJHOATOMHBIX CHHPTaX. XHMHYECKHE CBOWMCTBA 3TaHOIA!
B3aUMOJCHCTBUE C HAaTpHeM, 00pa30BaHUE IPOCTHIX M CIOXKHBIX 3(HPOB, OKUCICHHE B anmbaerui. [IpumeHeHHe
9TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJM3M, €ro MOCIEeACTBUS U IpeaynpexaeHue. I MuuepuH Kak MmpeacTaBUTeNb
MHOTOAaTOMHBIX cHHUPTOB. KauecTBeHHass peaknus Ha MHOTOAaTOMHbIe CHHPTHL. IIpumeneHue rimnepuna. denour.
Om3nyecKie U XUMAYEeCKHe CBOUCTBA eHoNa. B3anMHoe BIMsSHIE aTOMOB B MOJIEKyJIe (heHOJa: B3aNMO/ICHCTBHE C
THJPOKCHIOM HaTpHsl M a30THOW KucioToi. [IpumeHeHue ¢eHonma Ha OCHOBE CBOWCTB. Aubaeruasnl. [lonsarue o6
anmperuaax. AubpaeruaHas rpymnna Kak (QyHKuumoHanmbHas. DopManbleru]] M €ro CBOWCTBA: OKHCIICHHE B
COOTBETCTBYIOIYIO KUCIIOTY, BOCCTAHOBIIEHHE B COOTBETCTBYIOLIMH crupT. [lomydeHne anbaerusioB OKUCIEHHEM
COOTBETCTBYIOIINX CIUPTOB. [IpuMeHeHne QopmMaibaernaa Ha OCHOBE ero cBoiicTB [loHsATHE O KeTOHax Ha
mpuMepe areroHa. [I[ppuMeHeHune aleToHa B TEXHUKE U MPOMBIIIIIEHHOCTU

.KapoonoBrie kuciaorsl. [lonaTne o kapOOHOBBIX KucioTtax. KapOokcmipHas Tpymma Kak (OyHKIIMOHAJIBHAS.
I'omonoruyeckuit psii HpeAeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCHOT. IlomydeHune KapOOHOBBIX KHCIOT
OKHCJICHHEM aJIbJIeTHI0B. XHUMHYECKHE CBOWCTBA YKCYCHOH KHCIIOTBHI: OOIIME CBOWCTBA C MHHEpPAIBHBIMU
KHCJIOTaMH W peakiys 3Tepudukanuu. [IpuMeHeHne yKCyCHOH KHCIIOTHI Ha OCHOBE CBOWCTB. Bplcmime >kupHbIC
KHCJIOTHI Ha IpUMeEpe MaTbMUTHHOBON U cTeaprHOBOH. CiioskHbIe 3QupPHI U :kupbl. [lodydeHne cioXHBIX 3¢GupoB
peakuuei stepudukanuu. Cioxuble 3pupbl B IpUpoze, Ux 3HaueHue. [IpuMeHeHne CI0XKHBIX 3(UPOB HA OCHOBE
cBoiictB. XXupbl kak cnoxsble 3¢upbl. Knaccudukamms xupoB. XUMHUECKHE CBOHCTBA >KHPOB: THIPOIU3 H
THIPHUPOBAaHUE JKUAKHUX >KHPOB. IIprMeHeHne >KMpOB Ha OCHOBE CBOMCTB. Mbuia. YriaeBoabl. YTIEBOIBI, HX
knaccudukanus: MoHocaxapupl (TJII0Ko3a, (pyKros3a), Aucaxapuiabl (caxapos3a) M IMojucaxapuabl (Kpaxman u
[eJUTro03a). [ JIFoKo3a — BEIIECTBO C IBOWCTBEHHON (YHKIIMEH — albACTHIOCITUPT. XHUMHYECKHE CBOHCTBA
TJIIOKO3bI: OKHCJICHHE B TUIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpOHT, CHHpTOBOEe OposkeHue. IIpuMeHeHue
TJIIOKO3bI Ha OCHOBE CBOMCTB. 3JHau€HHE YTJICBOIOB B JKUBOW MPUPOAE U KU3HH uesoBeka. [IoHsATHE 0 peakimsx
MTOJIMKOHJICHCAIINH U THAPOJIN3a Ha IPUMeEPE B3aUMOIIPEBPAIICHUN: TIF0K03a —> MOJIHCaXapul.

IIpodpunbubie 1 NpodecCHOHAIBHO 3HAYHMBIE 3JIEMEHThI COAePKAHUA. DTUICHIIUKONb M €r0 NPUMEHEHUE.
TOKCUYHOCTH STUJICHIJIMKOJIS ¥ MpaBUjIa TEXHUKH 0€30MacHOCTH IpH paboTe ¢ HUM.

Jemoncrpanuu. OKucClieHHE crnupra B anbaeruja. KauecTBEeHHbIE pEaKIMd HAa MHOTOATOMHBIC CIHPTHL
PactBOoprMOCTh (heHOA B BOJIE TP OOBIYHOM TeMIlepaType U Npu HarpeBaHuu. KauecTBeHHbIe peakiuu Ha GeHOI.
Peaxuus cepeOpsiHOro 3epKaja albAeruoB U IIF0K03bl. OKHCIEHHE allb/ICTUI0B U TIIIOKO3bI B KUCIOTY C TOMOIIBIO
ruapokcuaa meau(ll). KagecTBeHHas peakiiys Ha KpaxMail.

CamocrosrensHas pabora cTyaeHTa METHIIOBBIH CHHPT M €ro HCIOJIb30BaHWE B KAUECTBE XUMHUYECKOTO CHIPHSL.
TokCHYHOCTH METaHOJIa ¥ TpaBHUiia TEXHUKU Oe3omacHocTu mpu pabdorte ¢ HUM. [loiydeHue deHona U3 npoayKToB
KOKCOXMMHYECKOTO TIPOM3BOJICTBA M W3 OeHzona. [lommkonpeHcamust ¢opManpieruia ¢ (QEHOJIOM B
(denonoopManbAETHIHYIO cMOTy. Aneranpaeruy. MHoroobpasue kapOOHOBBIX KUCIOT (IaBeneBast KHCIOTa Kak
JIBYXOCHOBHAS, aKpWJIOBas KHCJIOTa Kak HeNpejesibHas, OeH30HHas KHCIOTa Kak apoOMaTHuYecKas).
[TnenkooOpa3zyromue Macia. 3aMEHa )KUPOB B TEXHUKE HEMUILEBBIM ChIpbeM. CHHTETHYECKHUE MOIOIINE CPEJCTBA.
MornouHokucioe OposkeHne TIIOKO3bl. Kucimomonounsle mpoayktel. CuiocoBanue KopMoB. HutpoBanme
LemnoJ103bl. ITupokcunu.

Tema 2.4

A3oTcoaepaxamme opranndeckne coequnenns. [loanmepsl.

Ammunbl. [lonstne 00 ammHax. AnupaTHUecKUe aMUHBI, UX KiIacCH(UKAIUsI W HOMEHKIATypa. AHIIWH, KaK
oprann4eckoe ocHoBaHue. [lomyuenwe aHmnnHa W3 HUTpoOeH30ia. IIpuMeHeHHe aHWIMHA HA OCHOBE CBOMCTB.
AMMHOKHCIOTBI. AMHHOKHCIOTHI Kak aM(poTepHble AU(YHKIMOHANBHBIE OpPraHWYECKHE COCIMHEHHS.
XuMHYeCKne CBOMCTBA aMHHOKHCIOT: B3aMMOZEHCTBHE CO INEJIOYaMH, KHCIOTaMH M JpPYT C JpyroM (peaxuus
nosmKoHAeHcarwn). Tlentuaaas cBsa3p u nonunentuabl. [IpiMeHeHre aMHHOKHCIOT Ha OCHOBE CBOWCTB. Beskm.
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IlepBuuHas, BTOpUYHAs, TPETHIHAS CTPYKTYpHl OEIKOB. XMMHUYECKHE CBOWCTBAa OEJKOB: TOPEHHE, ACHATypauus,
THIpOJM3, LBETHbIe peakuuu. buonormueckue ¢yHkiun OenkoB. Iommmepsl. benku u mommcaxapuiasl Kak
Oonomonmumepsl.  [Imactmaccel. [lomydeHne TONMMEpPOB peaknued IOMUMEPHU3AlMd W ITOJUKOHACHCAIHH.
TepmonacTHYHBIE W TEPMOpPEAKTUBHBIE MIacTMacchl. [IpencraBurenyu muactmacc. Bookna, ux xiaccuguKanus.
ITosmyuenue BoaokoH. OTenbHbIe IPEACTaBUTEIN XUMUYECKUX BOJTOKOH.

JlabopaTopHO-TIPaKTHIECKUE 3aHITUSA 4

Ne 6 «neHTHOUKANNS OPTaHUYECKUX COCIMHEHMID

Ne 7 «PerieHne sKCcIiepUMEHTAIBHBIX 331aW»

JemoncTpanuu. B3anmozelicTBie aMMuaka 1 aHWIMHA C COJTHOM KUCIOTOH. Peakuus aHmmiHA ¢ OpOMHOM BOJOM.

JlokazaTenbCTBO HaIM4ns (DyHKIMOHAIBHBIX TPYII B PaCTBOPAX aMUHOKHCIIOT. PacTBopeHne m ocakaeHue OEKoB.

L{BeTHble peakiyy OeaKoB. ['OpeHHe NTHYBETO 1epa U MIEPCTIHON HUTH.

CamocrosTensHas paboTa cTylneHTa AMNHOKampoHOBas KuciaoTa. KampoH Kak NpencTaBUTENb IMOIHAMHUIHBIX 2

BOJIOKOH. VcTionp30BaHNE THIPONIN3a OENKOB B NPOMBIIUICHHOCTH. [lOMMBHHUIXIOPUA, MOIHTETPA(TOPITHICH

(reduion). denonodopmansaernansie miactmaccel. Llemnynona. IIpombllieHHOE NPOM3BOACTBO XUMHYECKUX

BOJIOKOH.

JAuddepeHunpoBaHHbIii 3a4eT 2
Bcero: 117
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3. YCJIOBHS PEAJIM3AIIMY YYEBHOM JTACITUIIINHBI

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MATEPUAJILHO-TEXHUYECKOMY
o0ecneyeHun 1o

Peanuzanus yueOHONM AUCHUIUIMHBI TpEOyeT HAMHUMs y4eOHOTO KaOMHETa XUMUU;
1abopaTopuil XUMHUH.

O6opynoBanne y4eOHOTO KabWHETA: MeCTa JJII CTYJASHTOB, CTOJ MPEIoaBaTers,
JIOCKa JJIsl HAITUCAHUSI MEJIOM, BUPTYaJIbHBIA JEMOHCTPAIIMOHHBIA SKCIIEPUMEHT K
JICKITMOHHBIM 3aHATHSIM IO TUCIUIUIMHAM XHUMUSI, OMOJIOTHS, SKOJIOTHSI, CTCHJIBI,
TaONUIBI, MOJEINU KPHUCTAUIMYSCKUX PEIIeTOK, KOJUIeKuu («MeTasl u
cruiaBey, «UyryH u ctanb», «HedTh 1 mpoaykTsl ee nepepaboTkmn», « KamMeHHBIH
YTOJIbY), TUTAKATHI.

TexHuueckue cpesicTBa 00yUeHUs: MYJIbTUMEIUAIIPOCKTOP, IKPaH, HHTEPaKTUBHAS
JIOCKa,  HOYTOYK, TeJIeBU30p, BHUAcoMarHuTodoH (C BuACOPparMeHTaMU W
JUCKaMM), KOAOCKOI, 3JekTpoduimpoBannbiii creny «llepuoanueckas cucrema
xuMudeckux anemeHtoB J[.M.MenneneeBay, DVD-nineep, mnporpaMMHOE
oOccIeueHne, IUCKH.

O6opynoBanue mnaboparopuu u padbouux mect (15) mabopaTopuu: Tra30BbIC
TOPEJIKH, MITATHBBI IIKOJIBHBIC, IITATHBBI ISl POOUPOK, PHOOP ISl OIBITOB C
AIIEKTPUYECKUM TOKOM, JlabopaTopHas MOCyJa, MHUKPOCKOIbI, JabopaTtopHas
10CyZia, BECHI C pa3HOBECAMMU, PEAKTHUBBI.

3.2. UudopmannonHoe odecnievyeHne 00ydeHust
Ilepeyenb pexoMeHAyeMbIX Yy4eOHbIX wu3AaHuii, VHTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JIUTEPATYPbI

OCHOBHBIE UCTOYHUKU:

1. T'muaka, H. JI. OOmas xumus B 2 T. Tom 1 : y4eOHHMK njsi CpemHEro
npodeccrnoHanmsHOr0 obpazosanust / H. JI. I'muaka ; mox pemakmueir B. A.
[TorikoBa, A. B. babkoBa. — 20-¢ m3xd., mepepab. m gom. — MockBa :
NznarensctBo FOpaiit, 2020. — 353 ¢. — (IIpodeccrnonanbHoe 00pa3oBaHme).
— ISBN 978-5-9916-9672-2. — Texkcr : anmektponnsiii // DbC IOpaiT [caitT].
— URL.: https://urait.ru/bcode/451238

2. I'muuaka, H. JI. OOmas xumus B 2 T. Tom 2 : y4eOHMK MJId CPEIHETO
npodeccuonansHoro oopazoanus / H. JI. I'muaka ; mox pemakmmeit B. A.
ITonkoBa, A. B. babkoBa. — 20-¢ wu3a., mepepab. m mon. — MockBa :
N3parensctBo KOpaiit, 2020. — 383 ¢. — (IIpodeccuonansHoe 0OpazoBaHueE).
— ISBN 978-5-9916-9670-8. — Tekcr : anekrponnsiit / DbC IOpaiit [caifT].
— URL.: https://urait.ru/bcode/451563

3. I'munka, H. JI. OOGmmast xumus. 3a1auu U yIpaKHEHHS : y4eOHO-TIPAKTHIECKOE
nocobue st cpennero rnpodeccuoHanpHoro oodpaszosanusi / H. JI. T'munka ;
non penakuuedt B. A. [lonkoBa, A. B. babkoBa. — 14-e u3n. — Mocksa :
NznmarensctBo FOpaiit, 2020. — 236 ¢. — (IIpodeccrnonaibHOe 00pa3oBaHMeE).
— ISBN 978-5-534-09475-6. — Texcr : anektponubiit / DbC IOpaiit [caifr].
— URL.: https://urait.ru/bcode/451239
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Pymsutuc, I'. E. Xumusa. 10 kmacc : y4eOHUK aisa 001I€00pa3oBaTelIbHBIX
opranu3anuii : 6a3oBeiii ypoBeHb / I'. E. Pynsutuc, ®@. I'. ®enpaman. 7-¢ usm.
Mockaa : Ilpocsemenue, 2020. 225 c. : wr., 1B. ui., Tada. ISBN 978-5-09-
074240-5 (B mep.)

Pymsutuc, I'. E. Xumusa. 11 xmacc : y4eOHUK aisa 001IeoOpa3oBaTelIbHBIX
opranu3auuii : 6a3oBbsiii ypoBeHb / I'. E. Pymsutuc, ®@. I'. ®enbaman. 7-e uzm.
Mockaa : Ilpocsemenue, 2020. 224 c. : wr., uB. ui., Tada. ISBN 978-5-09-
074715-8 (B mep.) .

HNuTepHeT-pecypcenl:
OBC Opaiir. - UatepHeT- ccpuika https://urait.ru/

OBC BOOK .ru. - UntepueT- cebika https:// www.book.ru/
OBC Jlans. - UntepHer-cepuika https://e.lanbook.com/
HOB eLibrary. - UatepHer-cebuika https:.//www.elibrary.ru/



https://www.elibrary.ru/

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YUYEBHOI
JUCLUILJIMHBI

B mpouecce peanuzanuu mporpamMmbl y4eOHON TUCHUIIUHBI MPOBOJIUTCS
TEKYUMA MU TPOMEKYTOUHBIM KOHTPOJIb HWHAMBUAYAIbHBIX 00pa30BaTEIbHBIX
JTOCTHKEHUM — IGMOHCTPUPYEMBIX 00YUYaIOIUMKUC YMEHUM U 3HAaHUH.

Texkymuii KOHTPOJIb TPOBOJIUTCS MPENOJIaBaTeieM B MPOIECCEe MPOBEACHUS

MPAaKTUYECKUX 3aHATHH M J1aOOpaTOpHBIX paldOT, TECTUPOBAHMS, a TaKKe
BBITOJTHEHUS 00yJaroIUMUCS VH]IUBUTy aJIbHBIX 3aJIaHUH, MIPOEKTOB,
UCCIIEeI0OBAHNH.

OOyuenne 1O y4eOHOM IUCHUIUIMHE 3aBEPIIACTCS MPOMEKYTOUHOM
aTTecTallMeii, KoTopas TpPOXOAUT B  ¢opMme auddepeHHIMPOBAHHOIO
3a4era

JIJis IpOMEXXyTOYHOM aTTeCTAllMU U TEKYIIETO KOHTPOJIS 00pa30BaTEIbHBIM
yupexjeHuemM co3aarorcst (oHnabl ouneHouHbX cpeacts (POC), BkIoYaoIIMe B
cels Ne1aroru4ecKue KOHTPOJIbHO-U3MEPUTEIIbHBIE MaTepuabl,
npeJHa3HAaYeHHbIE JUIsl ONPEACNICHUS COOTBETCTBUA (MJIM HECOOTBETCTBUSA)
UHAMBUIYAJIbHBIX OOpa30BaTENbHBIX JIOCTH)KEHUH OCHOBHBIM IIOKa3aTesIsIM

pe3yJIbTaTOB MOATOTOBKH (Ta0IuIIa).

Pasnea (Tema) yueGHoit Pe3yabTaTsl OcHOBHbBIE IOKa3aTeu DopMBbI M METOABI
JAMCUHMILIMH B (OCBOGHHBIE YMEHHS, pe3yJIbTaToB KOHTPOJISk
YCBOEHHBIE 3HAHMS) NOAroTOBKH
BBenenue
Paznen 1. OGmas 1 HeopraHMUEcKasi XUMHS
1.1. OcroBuble momsitist 1 | AIM€eT  NMPAKTHYECKHH | Byiyycasier: CamocrosTenbHas
3aKOHBI OMBIT: OOBACHEHUSA | GrhocuTenbHBIE aTOMHBIE | paGoTa (pelueHue
XMMHICCKHX ABJICHUH, |y MojeKy/IApHBIE MAacchl, | 3agad
HPOUCXOAIIHX B IPUPOLE, | nongpHble Macchl,
OBITY M HA IPOM3BOACTBE; | \onspHbIi obBeM
OMpCACICHIA ra3000pasHBIX  BEIIECTB,
BO3MOJKHOCTH TPOTEKAHHS | o/1iuecTBO BEILCCTE
XMMHYECKUX i
IpeBpameryi s Haert onpenejeHue:
PEBD BELIECTBO,  XUMHYECKHI
Pa3sNMYHBIX YCIOBUSX U
OLCHKH X TIOCHCIICTRHI: 3JIEMEHT, aTOM, MOJIEKYJIa,
’ OTHOCHTEIIbHBIC aTOMHAS U
YMeeT: pewath pacueTHBIC | yionexynspHas Maccsr,
337491 10 XMMMYECKHM | oy annoTpornus
, .
opMyJiam
bopuyaw, ®opMyIupyeT:  3aKOHBI | 1CCTI
3naer: BOKHCUIINE | coxpaHeHus Macchl
XHMHYECKUE MOHATHA U | erjecrs, OCTOSIHCTBA
(bOpMYITPOBKH 3aKOHOB COCTABA BELIECTB.
OK1-OK10
1.2. Tepronnueckuii 3axon | AMeET  MPAKTHYECKUH | (opmyanpyer Tectb
u Ilepnonnueckas cucrema | OMPIT: KPUTHICCKOU | Tlepuomnyeckuilt  3aKoH
XMMHYECKMX  dyleMeHToB | OUCHKH  NOCTOBCPHOCTH | T 1] Menpeneena.
JLU.  Menzeneesa  wu | XMMUYECKoii nndopmanum, OBocHOBLIBACT
CTpoeHHe aToMa nocrynaiomei u3 pasubix |
UCTOYHHUKOB;
' 3aKOHOMEPHOCTHU
OOBACHEHUS XUMHYECKUX SABHCHMOCTH CBOTCTE
SIBJIEHUH, POMCXOMAIMX B BOLIECTB OT CTPOCHHA MX
mpupope, OBITYy © Ha ATOMOB
NPOU3BOJCTBE; :
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Ymeer: xapaxrepuzoBath | CocraBJser
3IIEMEHTBI MaJbIX | NMEKTPOHHBIE CXEMBl H
TIEPUOJIOB o ux | popmyisl
THOJIOXKEHHIO B
[lepnoguueckoit  cucreme
J.. Menneneena.
3HaeT: CTpOCHHE aToMa,
(hopMyITHPOBKY
[lepnoguueckoro  3akoHa
JI.1. MenneneeBa
OK1-OK10
1.3. Ctpoenue BerecTBa HAmeer “paKT“quKmZ‘ IlpuBoaur npumepbl | TecTol
OMBIT: KPUTUICCKOU | pepiecTB  MOJIEKYJIAPHOTO
OIEHKH  JOCTOBEPHOCTH | HEMOJIEKYJIAPHOTO
XHUMHYECKOH HHYOPMAIHH, | crpoenns.  Ompenedsier

HOCTyHaIOH.[CfI N3 Ppas3HbIX
HCTOYHHUKOB,
OOBSICHCHUS XHMHUYECKUX

THUIIBI XUMHUYECKOM CBS3U B
COCOANMHCHUAX.

o O0BbsicHsieT NIpUPOAY
SIBIICHUH, IPOMCXOJAIIUX B .
XUMHYECKON CBSI3H
mpupoae, OBITY M Ha N N
(noHHO# KOBAJICHTHOM,
IIPOU3BO/ICTBE; .
MeTaJUIN4eCKOi u
3HaerT: BelecTna BOJOPOIHON)
MOJIEKYIISIPHOTO u
HEMOJIEKYISIPHOrO
CTpOCHUS, TUIIBI
XUMHUYECKOH CBSI3U
Ymeer:: O0OBACHATH
3aBHCUMOCTb CBOWCTB
BEIIECTB OT HX COCTaBa H
CTpOEHUS, MIPUPOTY
XUMHUYECKON CBSI3U
(noHHO KOBAJICHTHOH,
METaJJIN4EeCKOU U
BogopoaHoii) OK1-OK10
1.4.  Boma. PactBopsl. | Umeer npaktuyeckuii | Cocrasisier nonHble | CamocrosTenpHas paboTa
OneKTpoIuTHYECKas OINBIT: OOBSICHEHUs | ypaBHEHHUS peaKkuuii. IpakTuueckas paGora
JUCCOLMALUs XUMHYECKHUX SIBIICHUH, Tlaer onpeaeenne: | (oruer)
TMPOMCXOIAIIMX B IPUPOJIE, | yekrponnToB u
OBITY M Ha IPOU3BOJICTBE; HEJIEKTPOJIUTOB.
ONPEACIICHNS Onpegensier  Xapakrep
BO3MOXHOCTH TPOTEKAHUS | cpepp B BOJIHBIX
XUMHYECKHX pacTBopax
HpEBpaiCHIH B | HeopraHuueckux
PA3IMYHBIX  YCHOBUAX M | coenpmemuii.
OLICHKH HX ITOCIIC/ICTBUI; Tectot
Bbruncasier:  MaccoByiO
IPUTOTOBIEHHS PACTBOPOB
N JIOIIIO PacTBOPEHHOTO
3aJJaHHOM KOHLIEHTpalH B
BEIIECTBA.
OBITY 1 Ha IPOU3BO/ICTBE;
I'oroBur pacTBOPHI

paboTsl ¢ 1abopaTOpHBIM
000pyIoBaHUEM
MPOBECHUS
71ab0paTOpHOTO
JKCIIEpUMEHTa

Ymeert: pemiath pacueTHbIe
3a/1aud  Ha  BBIYMCIICHHE
MacCOBOH JI0JIK
PacTBOPEHHOIO BELIECTBA.

3Haer: TEOPHIO
3JIEKTPOJIUTUYECKON
JIMCCOIMALINH, CIIOCOOBI

3a)IaHHOﬁ KOHIICHTpallun
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BBIP)XCHUS KOHLICHTPALIUH
pacTBOpOB

OK1-OK10
15 Knaccndukauus HUmeer  mpaktnueckmii | Jaer ONpeNeNIeHNE. | Tocrp
HEOPraHUYECKUX ONbBIT: KpI/ITPIlIeCKOP'I KJIaCCOB HCOPraHUYCCKUX
COeMHEHHI U UX cBoiicTpa | OUEHKM  TOCTOBEPHOCTH | COCAMHCHHM. Hpusoaut
XHMHYECKOil nHdopMaiyy, | TPHMepBI okcuios, | Ilpakrnueckast pabora
nocTynaromei u3 pasmpix | OCHOBaHHMM, — KUCIOT = M | (gryer)
HCTOUHHKOB:® cojen. O60CcHOBBIBaET
o6bsAcHeHHs Xumuyeckux | TPHHALICKHOCTL BCIICCTB C 5
. amocTosTeNbHas paboTa
SABJICHHH, POUCXOSIINX B | ~ PasHbIM Kraccam p
HEOpraHMYEeCKHX
npupone, ObITY UM Ha o
COCAMHEHUH.
MPOU3BOJICTBE;
HaspiBaer  xumuueckue
Vaeer: J— CBOMCTBa M3Yy4YEHHBIX
' pen KJIaCCOB HEOpPraHMYEeCKUX
MPUHAJJIEKHOCTh BELIECTB .
COCIMHCHUH
K pa3HbIM KJaccam
HEOPTaHHYECKIX CocraBjisier  ypaBHEHHA
COGHHHCHHﬁ. peaKHI/Iﬁ B3aUMOJCUCTBUS
XapakTepu30BaTh OKCHJIOB, OCHOBaHHI],
CTpOCHHE H XHUMHYECKHE | KHUCIIOT M CONEH
CBONCTBa U3Y4YEHHBIX
HEOpPraHMYECKUX
COEIMHEHU I
3HaeT: OCHOBHBIC KJIACChI
HEOpraHMYeCKUX

COEIMHEHUN, UX COCTaB M
CBOMCTBA.

OK1-OK10

1.6. XuMuueckue peakuuu Hmeer TPAKTHYIECKHUH | Taey onpenenenne | TecTol
ONBIT: KPUTHICCKON | cropoctu XUMUYECKOM
OLEHKH  JOCTOBEPHOCTH | pearymyi. OGbsicHSIET
XMMUUECKOH HHDOPMALHH, | sappcumocTH  cKOPOCTH

NOCTYNAIOUIC U3 pasHBIX
UCTOYHHUKOB,;

O0BSACHEHUS XHUMHYECKUX
HBJ’IeHI/Iﬁ, MponucCXoad1ux B

mpupoae, ObITY W Ha
MIPOU3BO/JICTBE;

Ymeer: OOBSICHATH
3aBUCUMOCTh CKOPOCTH

XUMUYECKON peakuuu |
MMOJIOKEHUE XHMHUYECKOTO
PABHOBECHS OT Pa3IUYHBIX
(haxTOpOB.

XUMHYECKOH peakuuu W
[TOJIOKEHUS XUMHYECKOTO
PaBHOBECHS OT Pa3IMIHBIX
(baxTopoB.
@®opMyIUpyeT NPUHLUIL
JIe IllaTenre. OOBICHSET
BO3MOKHOCTH TIPOTEKaHUS
XUMHYECKUX
MpeBpaLIeHU B
Pa3IMYHBIX YCIOBHSX H
OIIEHKa UX ITOCJIE/ICTBUH.

Oﬂp eaeJasaeT BaJICHTHOCTHU

CamocrosrenbHas paboTa

3uaer:  KIACCHUKAUMIO | ;i cremenm  OKHMCITEHHS

XUMHMYCCKHX pCaKIH XMMHYECKHX 3JIEMEHTOB.

OKI-OK10 CocraBiseT ypaBHEHHUSA

OBP

1.7. MeTauibt u | Ameer npakruyeckuii | Pacnosnaer BaxHeilmue IpakTHyeckas paGora
HeMeTasIbI ONBIT: KPUTUYECKOH | HEOPraHHYECKHE (or4er)

OUEHKHM  JIOCTOBEPHOCTH | COEAUHEHHUS.

XUMHUYECKOH HHPOPMALKH, | Peraer pacueTHEIE 3a1a9u

HOCTYNAKIIEH W3 Pa3HBIX CamocTosTenpHas

HNCTOYHUKOB,

OOBSCHEHUS XUMHYECKHX
SIBIICHHUIA, TIPOUCXOISIIUX B
npupoae, OBITY © Ha
MIPOU3BOJICTBE;
BO3MOHOCTH HPOTEKaAHUS
XUMHYCCKHIX

1o XUMHUYIECKUM
dbopMyiaM U ypaBHEHUSIM

pabora, TecTb
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IpeBpaleHuH B
pa3NUYHBIX YCIOBHSAX U
OLIEHKH HX MOCJIEACTBUN;
pabotel ¢ mabopaTOpHBIM
obopynoBaHHEM
MPOBEICHUS
71a00paTOPHOTO
9KCIEpUMEHTA

Ymeer: Brinonnsate
XMUMUYECKUH IKCHEPUMEHT
o pacno3HaBaHUIO
BaXKHEUIINX
HEOPraHMYECKUX
COEIMHEHUI.

3Haer: obmue
XHUMHYECKHE CBOHCTBa
METaJUIOB, HEMETAJIJIOB.
OKI1-OK10

Paznen 2. Oprannyeckasi Xumus

2.1. OcHOBHBIC TTOHATHS
OpPraHUYecKOW XUMHUU U
Teopus CTpOEHUs
OpraHUYECKUX
COCIUHCHUM

HNMmeer  npakTHYecKuit
OIIBIT: KPUTUYECKOU
OLIGHKH  JOCTOBEPHOCTH
XUMHUYECKON
nHpopmanuy,
NOCTYHAOUIEH U3 Pa3sHbIX
HCTOYHHUKOB,

OOBSCHEHUS] XUMHYECKHX
SIBIICHUH, MPOUCXOMSIINX
B mpupone, ObITy W Ha
MIPOU3BOJICTBE;

3HaeT: TEOpPHUIO CTPOCHHUS
OpTraHUYECKUX
COEIMHEHUH. YTIepoIHbIil
CKEJIET, u3omepus,
romodnorust OK1-OK10

JaeT ompenesieHue MOHATHUI:
YTIIepOTHBII CKeJIEeT,
(GyHKIHOHATBHAS rpymma,
HU30MEpHSL, TOMOJIOTHS

Tectnl

2.2. YTIeBOAOPOABI U UX
MPUPO/THBIE UCTOYHUKHI

Hmeer  npakTHYecKUil
OIBIT: KPUTHYECKON
OLIEHKH  JOCTOBEPHOCTHU
XUMHUYECKON
uHhopMaLuH,
NOCTyHAIOIIe U3 pa3HbIX
UCTOYHUKOB,;
O0BSICHEHUS XHMHUYECKUX
HBHGHI/II\/’I, MMPOUCXOAATINX
B mpupone, ObITy M Ha
MIPOU3BOJICTBE;

OLIEHK!U BIIMSIHUS
XUMHUYECKOTO
3arpsA3HEHUs
OKpy’Karolienl cpeasl Ha
OpraHu3M deJoBeKa U
Ipyrue KUBBIE
OpPraHU3MBI;

YMeer: xapakTepu3oBaThb
CBOWCTBa yTIJIEBOAOPOIOB
Pa3HBIX KJIACCOB.

3Haer:. BaKHEHIIIHE
BELECTBA W MaTepHalibl:
METaH, 0JTaH, JTHJICH,
anetmwied OK1-OK10

Ha3zbiBaer XUMHUYECKUEC
CBONCTBa YIIIEBOIOPOOB.
Cocrasisier Ha3BaHUs
YIIIEBOIOPOJIOB o
MEXAyHapOAHOU
HOMEHKJIAType, ypaBHEHHUSI
peakuui, XapakTepusyrolue
CBOICTBa yIJIEBOAOPOJIOB

CaMocTosTeNnbHas
pabota

2.3.

Hmeer  npaxkTmyeckui

Omnpeneasier

TecTrl
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Kucnopoaconepixaruue
OpraHuYecKue
COEIMHEHUS

OTIBIT: KPUTHUYECKOH
OLIEHKU  JOCTOBEPHOCTHU
XUMHUYECKON
nHdopmanny,
MOCTYHAIOUICH U3 Pa3sHbIX
HCTOYHHKOB;
OOBSCHEHUSI XUMHIECKUX
SIBICHUH, TPOUCXOSIINX
B Tmpupone, OBITYy W Ha
TIPOU3BOJICTBE;

OLIEHK!U BIIHMSTHUS
XHUMHUYECKOTO
3arpsI3HEHUS
OKpyXarollel cpeasl Ha
OpPTaHW3M 4YeNOoBEKa W
JpYTHE KUBBIE OPTaHU3MBI

Ymeer: XxapakTepusoBaTh
CBOMCTBa
KHCJIOPOZCOIEPIKAIINX
BEIIECTB Pa3HBIX KJIACCOB:
METaHOJ u 3TaHOI,
CIIOXHBIE 3(HUPBI, XKHUPBHI,

MBLIA, MOHOCAXapHU/Ibl
(rmoko3a),  AMcCaxapuibl
(caxapo3a),

nonucaxapuasl  (Kpaxman
U TEJUTI0NI034)).

3uaer: BaXKHEHILINE
BEeCTBA W MaTepHabl:
METaHOJI u 3TaHOII,
CIIOXKHBIE 3(QUPBI, KHPBI,
MbLja, MOHOCaxapHu bl
(rmoko3a),  AMCcaxapubl
(caxapo3a),

nosucaxapuabl  (Kpaxman
u nemumonosa) OK1-OK10

MPUHAATICIKHOCTD
OpPraHn4eCKux BCHICCTB K
Ppa3HbIM KJilaccaM,

Ha3spiBaer XUMHYCCKHE
CBOMCTBA
KHCJIOPOACOAEPIKAIINX
OpraHUYeCKHX  COEJAMHEHUH.
CocraBJasier Ha3BaHUSI
KHCIIOPOICOAEPIKALIUX
OpraHUYeCKHX  COEIUHEHUHN
30} MEXIYHapOIHOU
HOMEHKJIAType, ypaBHEHHsI

peakuui, XapakTepusyrolue
CBOWCTBa
KHCIJIOPOACOIEPIKAIIUX
OPTaHUYIECKUX COCTMHECHHUN

2.4.  A3soTconepxaiye
OpraHH4ecKue
coenuHeHus. [Tonumepsl

Hmeer  npakTHYecKuUil
OTIBIT: KPUTHUYECKOH
OLICHKH  JIOCTOBEPHOCTH
XUMHUYECKON
nHpOpMaIH,
NOCTyHAlOIIEe U3 pas3HbIX
HCTOYHHKOB;
OOBSICHEHHUS] XUMHYECKUX
SIBJICHUH, TMPOUCXOMASIINX
B Tmpupoje, OBITYy W Ha
MIPOU3BOJICTBE;

OLICHKH BIIHMSTHUSI
XUMHUUYECKOTO
3arpsi3HEHUs
OKpy’Karomieil cpeasl Ha
OpraHM3M  4YelioOBEeKa H
JPYTHE )XUBbIE OPraHU3MBI
paboTel ¢ 1a0OpaTOPHBIM
o0opyI0BaHUEM
MIPOBECHUS
1a00paTOPHOTO
9KCIIEpPUMEHTA

¥Ymeer: xapakTepu30BaTh
CBOIiCTBa
A30TCOJEPKAIIMX

Omnpenensier
MMPUHAJICI)KHOCTD

OpraHuv4eCKux BC€IICCTB K
Pa3HbIM KJlaccaM

Ha3sbiBaer XUMHUYECKHE
CBOMCTBa  a30TCOAEpKAIUX
BELIECTB pa3HbBIX KIJIACCOB.
CocraBisieT Ha3BaHUs
a30TCOJIEPIKALINX BEIIIECTB
Pa3HbIX KJIACCOB o
MEXIyHapOAHOU
HOMEHKJIaType, ypaBHEHHSI
peakiui, XapakTepu3ylolue
CBOICTBA  a30TCOAEPKALLUX
BEILIECTB Pa3HbIX KJIACCOB

Tectnl
[IpakTrdeckas pabora

(otuer)
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BCIICCTB Ppa3HbIX

KJIACCOB(aHUJIVH,
AMHHOKHUCIIOTBI,  OCJIKH,
HUCKYCCTBEHHBIE u

CHHTETHUYECKHE BOJOKHA,
Kay4yKH, [IaCTMACCHI)

3Haer:: BaKHEHIIINE
BEIIECTBA W MaTepHalibl:
AHWJIMH, aMHHOKHCIIOTEI,
OCNKH, UCKYCCTBCHHBIC U
CHHTETHYECKHE BOJIOKHA

OK1-OK10
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1.1. Ilporpamma Yy4eOHOH JUCHMIUIMHBI SIBJISIETCS YACTbI0 MPOrpPaMMbI
MOATOTOBKH CIENHATUCTOB CpeAHero 38eHa no cnenuaiabuoctu CIIO

15.02.04 CrenuanpHbie MAIIMHBI M YCTPOMCTBA,

15.02.08 TexHOoMOTUS MAIIMHOCTPOCHHUS,

15.02.07 ABTtomatm3aiis TEXHOJOTHYECKUX TMPOIECCOB W TPOU3BOJACTB (TI0
OTpaciisim),

09.02.03 IIporpammupoBaHre B KOMIBIOTEPHBIX cHcTeMax (yriayOjeHHas
MOATOTOBKA),

09.02.01 KommnbroTepHBIE CUCTEMBI U KOMILIEKCHI,

23.02.03 Texuuueckoe 0OCIyKHBAaHHE U PEMOHT aBTOMOOWMIJIBHOTO TPaHCIIOPTA,
23.02.01 Opranuzanusi nepeBO30K U yNpaBlIeHUE HAa TpaHCHOpTe (0 BUIaM).

1.2. Mecto y4eOHOH AUCUMILIMHBI B CTPYKType NPOrpaMMbl MNOATOTOBKH
CIENUATHUCTOB cpeaHero 3BeHa: OOmeoOpa3oBaTebHbI 1UKIT (0a30BbIe
JICIUILINHBI),

1.3. Heau um 3amaum y4eOHO#l JMCHMILUIMHBI — TPeOOBaHHUAA K pe3yJjbTaTam
OCBOCHUSA Y4eOHOM TMCIUTIIUHDI:

ocBoeHMe 3HaHWIl 0 Ouonornueckux cucremax (Krnetka, Opranusm,
[Tonynsauus, Bua, Dxocuctema); ICTOPUU Pa3BUTHSI COBPEMEHHBIX MPEICTABICHUN
0 >KMBOW TIPHUPOJE, O BBIIAIOIIUXCA OTKPBITUSX B OHMOJOTMYECKON HayKe; pOjH
Ononornyeckod Hayku B (HOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHOHAYYHOMU
KapTUHBI MUPA; O METOAAX HAYYHOI'O O3HAHUS,

OBJIaJIeHHe YMEHMSIMHM OOOCHOBBIBATH MECTO U POJIb OHMOJOTUYECKUX
3HAHUU B IIPAKTUYECKOM JEATEIBHOCTH JIIOAEH, B PAa3BUTUU COBPEMEHHBIX
TEXHOJIOTHIA; OTIPEIENISITh KUBbIE 00BEKTHI B IPUPO/IE; MPOBOIUTH HAOIIOICHUS 32
DKOCUCTEMaMM C [EJIbK0 HX ONUCAHUA W BBISBICHUS €CTECTBEHHBIX W
AHTPOMOTEHHBIX U3MEHEHUN; HAXOUTh U aHAJIM3UPOBATHh UHPOPMAITUIO O KUBBIX
00BEKTaX;

pa3BUTHE TMO3HABATEJIbHBIX MHTEPECOB, HWHTE/VIEKTYAJbHbIX H
TBOPYECKHUX CMOCOOHOCTEH 00yUaromMXCcsl B MPOIIECCe U3YUEHUS] OMOJIOTMYECKUX
SABJICHUI; BBIJIAFOIIUXCS JIOCTHKECHU N ouoJioruu, BOILIEIIINX B
0O0I1IeUeIOBEYECKYI0 KYJbTYPY; CIIOXKHBIX U TMPOTHBOPEUYUBHIX IMyTEH pPa3BUTHS
COBPEMEHHBIX HAy4YHBIX B3TJIAJI0B, WJIEH, TEOpUM, KOHUEMUHMM, Tumnore3 (o
CYIIHOCTH WU TIPOUCXOXKJICHUU KU3HH, YEJIOBEKAa) B X0Jie¢ pabOThI C Pa3IMUHBIMHU
WMCTOYHUKAMU UH(HOPMAIIHH;

BOCNIMTAHUE Y0eKIEHHOCTH B BO3MOXKHOCTH TMO3HAHUS KUBOW MPUPOJIBI,
HEOOXOMMOCTH PAIMOHATILHOTO MPUPOIOTIONB30BaHMS, OEPEKHOTO OTHOIIECHUS K
OPUPOAHBIM pPecypcaM U OKpYXKaromed cpeae, COOCTBEHHOMY 370POBBIO;
YBOKEHHSI K MHEHHUIO OIIMOHEHTA MPU 00CYXJICHUU OMOJIOTMYECKUX MTPOOJIeM;

HCI0JIb30BAHME NMPUOOPETEHHbIX OMOJOrMYECKUX 3HAHMHM U YyMEHHMH B
MOBCEIHEBHON JKM3HM [IJI1 OIIEHKM TOCJEACTBUI CBOeH jAesiTenbHOCTH (U
NEeATEIbHOCTH JIPYTUX JIIOZEH) MO OTHOIICHUIO K OKPY>KAroIIe cpelie, 310POBBIO
JIpYrux Jtojied U coOCTBEHHOMY 3/I0pOBbIO; OOOCHOBaHUSI M COOJIIOJIEHUS MeEp



npouiiakTUKA  3a00JIeBaHUM, OKa3aHWE TIEpPBOM MOMOIIM TPU TpPaBMax,
COOJIIOJICHUIO MPABUJI TOBEACHUS B IPUPOJE.

B pesynbraTe ocBoeHUs y4eOHOM AMCUMIUIMHBI OOYYarOMIMICS JTOJKEH

yMeThb!

OOBSACHATH pOJib OUONOTUU B (DOPMUPOBAHMHM HAYYHOTO MHUPOBO33PEHUS;
BKJIaJ  OWUOJOTMYECKUX Teopuid B  (OpPMHUpPOBAHHME COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA; E€IUHCTBO >KMBOM U HEXHUBOM
IPUPOBI, POJICTBO KUBBIX OPTAaHU3MOB; OTPULIATEILHOE BIUSHUE aJTKOTOJIs,
HUKOTMHA,  HApPKOTHMYECKUX  BEIIECTB  HAa  HMOpUOHAIBHOE U
NOCTAIMOPHOHAIBHOE PAa3BUTHE YEJIOBEKA; BIUSHUE MyTarcHOB Ha pacTeHUs,
KUBOTHBIX M YEJIOBEKAa; B3aUMOCBS3M U B3aUMOJICHCTBUE OpPraHW3MOB U
OKpY’Karolel cpeapl; TpUYMHBI U (AaKTOPhl 3BOJIIOIUU, H3MEHSIEMOCTb
BUJIOB; HAPYIIECHUS B Pa3BUTUU OPraHW3MOB, MyTallud U UX 3HAYCHUE B
BO3HMKHOBEHUM  HACJIEACTBEHHBIX  3a00JIE€BaHUI; HEO0OX0IUMOCTh
COXpaHEHUs1 MHOT000pa3usl BUOB;
penaTh 3JIeMEHTapHbIe OUOJIOTHYECKUE 33/1a4; COCTABIISTH 3JIEMEHTAPHbIE
CXEMbl  CKpCIIMBaHUS; ONMKCHIBATH ~ OCOOCHHOCTH  BHUJIOB  TIO
MOP(}OIOrHUECKOMY KPUTEPHIO;
BBISBJISITH MIPUCIIOCOOJICHUSI OPTaHU3MOB K Cpejie OOMTaHUs, ICTOYHUKHA U
HaJIM4KMe MyTareHOB B OKpyXkarolei cpene (KOCBEHHO),
CpaBHHUBATh OMOJIOTMYECKHE OOBEKTHI: XMMUYECKHI COCTAaB TENl KUBOW U
HEKHUBOU MPUPOJIBI, 3aPOJIbIIIEH YeJIOBEKa U IPYTUX KUBOTHBIX, MPOILIECCHI
(ECTECTBEHHBII U  UCKYCCTBEHHBIM OTOOp, TOJOBOE U  Oecroyioe
pa3MHOKEHHE) M JIeNIaTh BBIBOJBI M OOOOIIEHUS Ha OCHOBE CpPaBHEHHS W
aHaIN3a;
aHaIM3UpOBaTh U OLICHUBATH PA3JIMYHbIE THUIOTE3bl O CYIIHOCTH,
MPOUCXOKICHUHN KU3HU U YEJIOBEKA,
HaxoAUTh WHGOpPMALIUI0 O OHOJIOTHYECKUX OOBEKTaxX B Pa3IUYHBIX
UCTOYHUKaX (y4eOHMKax, CIpPABOYHHUKAX, HAYUHO-TOMYJSPHBIX HW3JIaHUSX,
KOMITBIOTEPHBIX 0a3ax, pecypcax ceTu VHTepHET) U KPUTHUYECKU €€
OIICHUBATH;
HMeTh  NPAKTHYECKMil  ONBIT  WCIOJB30BaHUS  MPHOOPETCHHBIX
OMOJIOTMUYECKUX 3HAHUI U YMEHHI B MOBCEAHEBHON KU3HU:

Uit coOMo/IeHnss Mep MPOGUIAKTUKN OTPABICHUN, BHUPYCHBIX U JIPYTUX

3a00€BaHUMN, CTPECCOB, BPEIHBIX MPHUBBIUCK (KYpPEHHUsS, aJIKOTOJIM3MA,

HapKOMaHUM);

IpaBuUJI MOBEJICHUS B IPUPOIHOM cpefe;

HaOII0IEHHS 3a OMOJOTMYECKMMH 00BEKTAMMU;

OKa3aHWs TEPBOM TOMOIIU TMPU TPAaBMATHYECKUX, MPOCTYIHBIX U JPYTUX

3a00J1€BaHUSAX, OTPABJICHUSIX MMUIIEBBIMU TTPOTYKTAMU;

OLICHKM DJTHYECKUX AaCMEeKTOB HEKOTOPBIX HCCIEJOBAaHUM B 00JacTH

OMOTEXHOJIOTHH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OIIOJJOTBOPEHUE).



B pesynbTaTe OCBOCHHS y4eOHOW AMCIMILIMHBI OOYUYAIOIIUICS TOJIKECH

3HATH/TIOHUMATh.

®  OCHOBHBIC TIOJIOKEHUS OHWOJIOTMUECKHX TEOpPUA U 3aKOHOMEPHOCTEH:
KJIETOYHOM TEOpPUH, SBOJIOLNMOHHOTO Yy4YeHMs, 3akoHbl [ .MeHnens,
3aKOHOMEPHOCTEH M3MEHUYNBOCTH M HACJICICTBEHHOCTH;

e cTpoecHHE U GYHKITMOHUPOBAHUE OMOIOTHUECKUX OOBEKTOB: KIETKH, TCHOB U
XpOMOCOM, CTPYKTYPHI BUQ;

®  CyIIHOCTh OWOJOTHYECKHUX IIPOIIECCOB: Pa3MHOXKEHHS, OIUIOJAOTBOPEHUS,
JEUCTBUS HWCKYCCTBEHHOTO W €CTECTBEHHOTO o0TOOpa, (HopMHpOBaHUE
MPUCTIOCOOJICHHOCTH, TPOUCXOXKACHUE BUIOB, KPYrOBOPOT BEMICCTB U
MpeBpaleHHe SHEPTUU B KJIETKE, OpraHu3Me, B 9KocucTeMax u onocdepe;

®  BKJIAJ BBIAAIOIIMXCS (B TOM YHCJIEC OTCUSCTBEHHBIX) YUEHBIX B pPa3BUTHC
OHMOJIOTHYECKON HAYKH;

¢  OHOJIOTHYECKYIO TEPMHUHOJIOTHIO M CHMBOJIHKY .

PesynbTaT OocBoeHUsi paboueil mporpammbl 1o gucuumiinie «bBUOJIOTUSD)
BIIUsET Ha opMupoBaHue y ctyaeHToB oo0mux (OK) komnereHmii:

Kon HaunmeHnoBaHue pe3ysibTaTa 00y4eHUs

s crreranibaocrei 15.02.04., 15.02.08. ,09.02.03., 09.02.01., 15.02.07,
23.02.03, 23.02.01. (6a30Basi MOATOTOBKA)

OK 1. [ToHnmMaTh CyIIHOCTh M COIMAJIbHYIO 3HAYMMOCTb CBOEU OyyIiei
npodeccun, MposIBISATh K HEW YCTOMYMBBIA HHTEPEC.

Opranu3oBbIBaTh COOCTBEHHYIO NI€SITEIHLHOCTh, BHIOUPATH TUIOBBIC

OK 2. METO/bl W CHOCOOBI BBINOJHEHUA MPOPEeCcCUOHANBHBIX 3aj1ay,
OLICHMBATh MX 3(PPEKTUBHOCTH U KAYECTBO.
OK 3. [IpyHUMAaTh pelieHns B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYyalUsIX

N HECTHU 3a HUX OTBCTCTBCHHOCTD.

OcymiecTBiATh  MOUCK W HUCHOJIb30BaHUE  WHGOpPMAINH,

OK 4. HeoOxoauMon 1715t 3 (PEKTUBHOTO BBIMOIHEHUS MTPOQPECCHOHATIBHBIX
3aja4, Tpo(hecCHOHATILHOTO U IMYHOCTHOT'O PA3BUTHSI.

OK 5. Hcnonp3oBaTh HHPOPMAIIMOHHO-KOMMYHHUKALMOHHBIE TEXHOJOTUHU
B TPO(ECCHOHANIBHON AESITENHHOCTH.

OK 6. PabGoTtath B KOJUIEKTMBE W KOMaHAe, 3(PPEKTUBHO OOMIATHCS C
KOJUIETaMHU, PYKOBOJICTBOM, IOTPEOUTEISIMHU.

OK 7. bpate Ha ce0s OTBETCTBEHHOCTh 3a pPa0OTy YJIEHOB KOMAaH/IbI
(MOJYMHEHHBIX ), PE3YJIbTAT BHINOJHEHUS 33/IaHUN.
CaMOCTOSTEIbHO ~ OMpeNessaTh 3aJadyd  MNpO(ECCHOHATBHOIO U

OK8. JUYHOCTHOTO  Pa3BUTHS,  3aHUMATbCd  CaMOOOpPa30BaHHUEM,
OCO3HAHHO IJIAHUPOBATh MOBBIIIEHUE KBATU(DUKALIUH.

OK 9. OpueHTHpOBAaTbCSI B YCJIOBHUSIX YacTOW CMEHBI TEXHOJOTMH B

poecCUOHANIbHOM IeSITEIbHOCTH.




OK 10.

HcroHITh BOMHCKYIO 00SI3aHHOCTH, B TOM YHCJI€ C MMPUMEHEHHEM
MOJIYYCHHBIX MPO(deCCHOHATBHBIX 3HAHUM (TSI FOHOIIICH).

09.02.03., 23.02.03. (yriryOieHHas MOJATOTOBKA)

OK 1.

[ToHMMaTh CYIIHOCTh M COLMAJIBHYIO 3HAYMMOCTb CBOEH OynyIiei
npodeccun, MposIBIATh K HEW YCTOMYMBBIA HHTEPEC.

OK 2.

OpraHu3oBBIBaTh COOCTBEHHYIO ACSITEIHHOCTD, OMPEACISATh METOIBI
U CrocoObI BBITIOJTHEHHSI TTPO(ECCHOHATBHBIX 3a7ad, OIEHWBATh MX
2 (HEKTUBHOCTH U Ka4ECTBO.

OK 3.

Pematsp HpO6JIeMI>I, OIOCHHUBATL PHCKHU MW IIPUHHMATH PCIICHUA
HCCTAHJAAPTHBIX CUTYyaAllWIX.

OK 4.

OCYIHGCTBJ'IHTI) ITOHNCK, aHaJIn3 )51 OLCHKY I/IH(I)OpMa]_II/II/I,
H€O6XOHHMOﬁ HJIs1 IIOCTAHOBKHM M PCIICHHA HpO(l)eCCI/IOHaHBHBIX
3ajJay, l'IpO(beCCI/IOHaJILHOI‘O N JIMYHOCTHOI'O pa3BUTHAI.

OK 5.

Hcnonb3oBaTh MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUH
JIIS. COBEPIIICHCTBOBAHUS MPO(PECCHOHANBHOMN JEITEILHOCTH.

OK 6.

PabGoraTh B KOJJIGKTHBE M KOMaHjE, 0OecCIleunMBaTh €€ CIIOYCHUE,
3¢ peKTUBHO oO1maTecs C  KOJulerTaMH,  pPYKOBOJCTBOM,
MOTPEOUTEISIMU.

OK 7.

CraBuTh 1€MW, MOTHUBUPOBATH JEATEIBHOCTh IMOAYMHEHHBIX,
OpraHU30BbIBaTh W KOHTPOJUPOBATh MX PabOTy C MPUHATHEM Ha
ce0s1 OTBETCTBEHHOCTH 3a PE3YJIbTAT BHIMIOJHEHUS 3a/IaHUM.

OK 8.

CaMOCTOATENBHO  ONPENENATh 3aJaud  NMPOPECCHOHAIBHOIO U
JUYHOCTHOTO  Pa3BHUTHs,  3aHUMATbCS  CaMOOOpPAa30BaHUEM,
OCO3HAHHO IJIAHUPOBATH MOBBIIIEHUE KBAJTU(DUKAIIUY.

OK 9.

BbITh TOTOBBIM K CMEHE TEXHOJOTHH mpodeccuoHaIbHON
JIeSITEIbHOCTH.

OK 10.

HcrionHITh BOMHCKYIO O0SI3aHHOCTh, B TOM YHUCJIE C MPUMEHEHHEM
MOJIYYCHHBIX MPOodecCOHATBHBIX 3HAHUM (J1s1 FOHOIIIEH).

14. KouanyecTBO 4YacoB Ha OCBOeHHMe pado4eil MNporpaMmbl y4eOHOM

AUCHMUIIMHBI

MaKCUMaJbHOW y4eOHOM Harpy3ku ctyJaeHTa__ 91  9acoB, B TOM YHCIIE:
00s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3ku oOydaromierocsi 34  4acos;
CaMOCTOATENbHOM paboThl oOyyvatomierocss 17  4acos.




2. CTPYKTYPA U COAEP) KAHUE YUEBHOU JUCHHAIIJINHBI
2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bup yyeOHo# padoThbI Oovem uacos
MakcumaJibHas yyeOHasi Harpy3ka (Bcero) ol
Oo0s3aTeIbHAS ayAUTOPHAsA Y4eOHAsi HATPY3Ka (BCero) 34
B TOM YHUCJIE:
JlabopaTopHO - MpaKTUYECKHE 3aHSATUS 8

npyrue (opMbl U METOAbl OpraHU3allu 00pPa30BATEIIHHOTO
mporiecca B COOTBETCTBUM C TPeOOBAHUSIMU COBPEMEHHBIX
MPOU3BOJICTBEHHBIX U 00Pa30BaTEIbHBIX TEXHOJIOTUN

CamocrosiTesibHast padoTa cTyeHTa (Bcero) 17

B TOM YHCJIC.

(pechepam, 6HeayOUMoOpPHAsL CAMOCMOIMENbHASL paboma, U m.n.).

IIpomescymounas ammecmayusi: nudPepeHUNPOBAHHDBII 3a4eT




2.2. TemaTu4ecKHuil IJIaH U coJep:KaHue Y4eOHOH U CIUININHBI

buonorus

HAumeHoearue

HaumeHnoBaHnue
pa3aesioB U TeM

Conep:xaHue y4eOHOro MaTepHaJia, 1adopaTopHbie PadoThl U MPAKTHYECKHE 3aHSITHS, CAMOCTOSITe/IbHAS
padoTa 00yJalouuxcs, KypcoBasi padora (MPOeKT) (eciu npedycmompeHol)

O0BeM yacoB

Yposens
OCBOCHUS

1

3

4

BBenenue

Ipeamer u3ydeHus oboOImaromero kypca «buonorus», Henn u 3agadu Kypca [IpH3HAKH JKHUBBIX OPraHU3MOB.
YpoBHEBast OpraHU3alys JKUBOW MPUPOJBI M 3BONIONKA. METOABI MO3HAHUS KHUBOH TpUPOABL. Ponb Owonoruu B
(hOPMHUPOBAHUU COBPEMCHHON €CTECTBCHHOHAYYHOW KAapPTHHBI MHUpPA U B NPAKTHYCCKOW HCATCIHHOCTH JIFOJICH.
CobiroaeHne mpaBuj IOBSACHHUS B IPUPOie, OSPEIKHOE OTHOIICHHE K OMOJOTHYSCKIUM 00BEKTaM U UX OXPaHa.

Paznen 1.

YYEHME O KJIETKE

10

Xumuyeckas opraHusanust KJIC€TKH. Knerka — DJICMCHTApHasd JKHBasd CUCTEMa U OCHOBHasd CTPYKTYPHO-
@yHKHHOHaHBHaH €ANHNIa BCEX JXHUBBIX OPraHU3MOB. OpI‘aHI/I‘-IeCKI/IC U HEOPTaHWYECKHUE BEIIECTBA KIIETKH U
JKUBBIX OPIraHU3MOB.

Crpoenue u (pyHKUIUH KJIeTKH. IIpokaproTHueckne M 3YKapHOTHYECKHE KICTKH. BHpyChl Kak HeKJIeTOUHas
¢dopma xXHM3HM W MX 3HaueHue. lluTorulazma u kierouHas meMmOpana. OpraHouipl KieTkd. OOMEH BEIIECTB H
IIpeBpaleHne Hepruy B kierke. Ctpoenue n GpyHKnnu xpomocoM. bruocuntes 6enka. Kierounast teopust cTpoeHus
oprann3MoB. JKU3HEHHbIN UK KJIETKH. MUTO3.

JlabopaTtopHo-npakTudeckoe 3amsaTue Ne 1 «OmnpenencHue OOCCIICYCHHOCTH OpraHM3Ma BHTAMHHAMH |
MHKPOJICMEHTAMHU»

Jlaboparopro-npaktudeckoe 3aHsaTue Ne 2 «CtpoeHne n pyHKIUN KICTKI)

CamocrostensHass pabora cryaeHta Kpamkas ucmopus u3zyuenus kiemxu. Hugpgepenyuposka Kiemox.
Opzaanuyeckue u HeopeaHuyeckue 6eujecmed pacmumenbHol KiemKky, 00Ka3ameibcmea ux ponu 6 pacmenuu. buo-,
MAKPO-, MUKPOINEMEHMbL U UX POLb 8 HCUSHU PACHEHUSL.

Paznen 2.

OPI'AHU3M. PASBMHOKEHUE 1 THAUBUAYAJIBHOE PABBUTUE OPITAHNU3MOB

Pa3zmHokeHHnEe JKMBBIX OPraHu3mMoB. [TonoBoe u Gecronoe PAa3MHOKCHHEC. Meiios. O6paSOBaHI/I€ ITIOJIOBBIX KJIETOK
1 OIUIOAOTBOPEHUE.

NHauBuayaibHOE Pa3BUTHE KUBBIX OPraHuU3MOB (OHTOreHe3). DMOPHUOHATILHBIA 3TAall OHTOTE€HE3a, OCHOBHBIC
cramuu 3MOpHOHAIBHOTO pa3BuThsA. [locTamMOpHoHanpHOE pasBuThe. CXOACTBO 3apoABINICH TNpeacTaBUTEICH
Pa3HBIX TPYMI MO3BOHOYHBIX KaK CBHJIETENHCTBO MX IBOJIOIMOHHOTO POACTBA. [IpUumHBI HApYIICHUH B Pa3BUTHU
OPraHU3MOB.

CamocrosTenbHas pa60Ta CTYJACHTa buonocuueckoe 3nauenue mumosa u metiosa. becnonoe pasmuootcenue, eco
MH02005pa314€ u npakmu4decKkoe Ucnob3oeaHue. Ilonosoe PAaA3MHOIMCEHUE U €2co buonocuueckoe 3uavenue.
buonoeuueckoe 3nauenue qepedoeanuﬂ NOKONeHULL. Hapmeyoeeue3 U CUHOCEHE3 Y NO360HOYHBLX JHCUBOMHbLIX U UX
buonocuueckoe 3HaveHue. 9M6pu0ﬂ02ul¢em<ue ookazamenbcmeda 360JIOYUOHHO20 podcmea HCUBOMHDBLX.
buonoeuuecrxoe snauenue MemaMOquos'a 8 I’ZOCm3M6pMOHaJZbHOM paszeumuu HCUBOMHHBIX. Bnusnue OprJdeiOLl{elZ
cpe()bl U _ee 3aepA3HerUsl Ha pazeumue opcanu3mos.

Paznen 3

OCHOBBI TEHETUKHN U CEJIEKIIUN

OcHoBHbIE TOHSITUSI TeHeTHKM. ['eHeTHKa — Hayka O 3aKOHOMEPHOCTSX HACHEJACTBEHHOCTH U M3MEHYHMBOCTH
opranu3MoB. ['eHeTHdecKass TEPMUHOJOTHS M CUMBOJIMKA. 3aKOHBI TEHETHUKH, YCTaHOBJIEHHbIe . MeHnenem.
MoHoTHOpHIHOE U AUTHOPHUIHOE CKpENIMBaHUE XPOMOCOMHAs TEOPHUS HACJIEACTBEHHOCTH. 3HAUYCHHE TCHETHKH
JUTSL CENICKITUH U METUIMHEL. HacnencTBeHHbIe O0JIC3HH YeJI0BEKa, HX MPHYHHBI U TPOPHIAKTHKA.

33KOHOMepHOCTI/l HacjeaJ0BaHUusl IIPU3HAKOB W HU3MEHYUBOCTH. HaCJ’IG)ICTBeHHaSI WM TCHOTHUIIMYCCKas
U3MCHYHBOCTD. MO)II/I(i)I/IKaHI/IOHHaH H3MEHUYMBOCTh. ['eHeTnka — TCOPETUIECCKAsA OCHOBA CCJIICKIIUU. CCHCKHI/ISI
paCTGHHﬁ, JKMBOTHBIX U MUKPOOPraHU3MOB. OCHOBHEIE METOAbI CCIICKIIMH. BI/IOTGXHOJ’IOFI/Iﬂ, €€ JOCTHXKCHHA H
TNIEPCICKTUBBI PA3BUTHA. OCHOBHEIE JOCTUKCHUA COBpCMeHHOﬁ CCJICKIIUN KYJbTYPHBIX paCTCHHﬁ, JOoMallHUuX
KUBOTHBIX U MUKPOOPTaHU3MOB.




JlabopatopHo - mpakTHyeckoe 3ausaTue Ne 3 «PelieHre reHETHYSCKUX 33124

CamocrosarenbHass paboTa CTyIOeHTa Bzaumooleiicmsue 2eH08. 3axonomepHocmu — (eHomunuyeckou u
2EHOMUNUYECKOU U3MeHuusocmu. [pamamuyeckue Ccmpanuybl 6 UCMOPUU pa3gumus 2eHemuku. Ycnexu
COBPEMEHHOI 2eHemuUKU 8 MeOuyuHe U 30pasooxpaneruu. Llenmpvl MHO2000pa3us u NPOUCXOHCOEHUS KYIbNYPHBIX
pacmenuli u OOMAWIHUX HCUBOMHBIX 3HAUeHUe U3VUeHUs NPeOKOBbIX Popm 0 cospemeHHOU cenekyuu. Hemopus
NPOUCXONHCOCHUS OMOETLHBIX COPIMOE KYAbIMYPHBIX PACMEHUll. DmuyecKue acneKkmvl HeKOMOpbiX 00CMUICEHUN 6
buomexnonozuu. Knonuposanue scugommvix (npobiemvl KIOHUPOBANUS HeNI08eKa).

Pasznen 4

9BOJIOIMOHHOE YYEHUE

Yuyenne Y.JlapBuHa 0 MpoOMCX0KIeHUN BUAOB (FapBUHH3M). Pa3zBuTHe mpeacTaBieHH 00 3BONIONHN JKUBOH
npuponsl 1o Y.Jlapsuna. 3nauenue pabor K. Jlunnes, JK.b. Jlamapka B pa3BUTHMHM 3BOJIOIMOHHBIX HAEH B
Ouonoruu. JBomtonmonHoe yueHue Y. Japsuna. EcrectBeHHblli 0oTOOp. PoONb 3BOJIOLMOHHOTO yuYeHHS B
(hopMHpPOBaHNH COBPEMEHHOHN €CTECTBEHHOHAYYHOH KapTHHBI MHPA.

Konuenuusi Buga, ero xkpurepuu. Ilomynsamus — CTpyKTypHas eIMHHMIA BHAA W 3BOJIOUMHU. J[BIOKyIIHE CHIIBI
sBomonuy. CHHTETHYECKas: TeOpHs BOIMIONUH. MukposBomonus. Makpossoumolus. bruonornaeckuit nporpece n
OMOJIOTHYECKHIA perpecc.

CamocrostensHas padoTa cryaeHTta Jokazamenvcmea 36o1oyuu. Coxpanenue 6uoio2uuecko2o MHo2000pasus Kax
OCHOBbL ycmotiyusocmu — 6uocghepvl u npoepeccusno2o ee paszeumus. Ilpuyunvt evimupanus 6u008. OcHOGHbIe
HAanpaeieHust 360I0YUOHHO20 NPozpecca.

Paznen 5

HNCTOPUSA PAZBUTUSA ’KU3HU HA 3EMJIE

I'unote3sl mpoucxo:kaeHus Ku3HH. KpaTkas HCTOpHS Pa3BUTHS OPraHMYECKOTO MHpA. YCIIOKHEHHE >KHUBBIX
OpraHnu3MoOB Ha 3emiie B IPOIECCE IBOTIOIHIH.

COBpeMeHHbIe TUIOTE3bI O MPOUCXOKIACHHUH Y€/JI0BEKA. I[OKaISaTeJ'H)CTBa PpOACTBA 4Y€JIOBCKA ¢ MJICKOMNMUTAOIIUMHA
JKUBOTHBIMM. SBOHIOI_[I/IH YCJIOBCKaA. E,HI/IHCTBO MIPOUCXOKACHHUS YCTTOBCYCCKHUX pac.

JlaGoparopHo-nipakTrueckoe 3aHsTue Ne 4 «OCHOBHBIE TaIlbl AaHTPOIIOTEHE3a»

CamocTtosatenpHast pabota cryaeHta Cogpemenmvie npedcmasieHuss o 3apodcoeHuu dcusnu. Ipunyuner u
3AKOHOMEPHOCMU paA38umusi scusHu Ha 3emie. Pannue smanvl pazeumus sicuznu ha 3emne. TIpuuunsl u 603M0diCHAsS
ucmopusi 6bIx00a HA CYWy PACMeHUll u Jcugommuvlx. Pacysem penmuiuil 6 Me3030€ U B03MOJCHbIE NPUUUHbL
ucuesHogeHus Ouno3a6pos. Cospemennvie nPeOCmagienus 0 NPOUCXOACOeHUU MUY U 36epell. Bausnue 0suicenust
MAMepuKo8 u ojie0eHeHuil Ha QopMUpoBanue COBPEMEHHOL PACTUMENbHOCIU U JHCUBOMHO20 MUpd. D8ONIOYUsL
npumamos u smanvi Isomoyuu yeiosexa. Cospemennvill sman pasgumus uyenogeuecmesa. Yenoseuweckue pacwl.
Onacnocmb pacuzma.

Pasnen 6

BUOHUKA

@DopMBbI :KMBOI0 B MPUPO/IE U UX MPOMbIIIJIEHHbIE aHAJOTU. BrOHNKA Kak OHO M3 HampaBlieHWN OUOIOTHU U
KHOCPHETHKH, PACCMATPUBAIOIIEEe 0COOCHHOCTH MOP(PODU3NOIOTHUSCKON OPraHU3aIUy KUBBIX OPIraHU3MOB M HX
WCTIONB30BaHUE ISl CO3JaHHS COBEPIICHHBIX TEXHHYCCKMX CHCTEM W YCTPOHCTB IO AHAJOTHU C >KUBBIMH
CHUCTEMaMH.

CamocrosarenbHas pabota CTymeHTa [lpunyunsl u npumepsl UCNONb308AHUSL 8 XO3AUCMBEHHOU OesmelbHOCU
Ji00ell MOpPODYHKYUOHANLHBIX Yepm op2anuzayuu pacmerull u scusomuuix. Ilodcomoska k sauemy.

JAud depenunpoBanHblii 3a4eT: KOHTPOJILHOE TECTUPOBAHHE

Bcero:




3. YCJIOBUS PEAJIN3AIIMY YYEBHOM JUCIUTLIIVHBI
3.1. TpeGoBaHusi K MHHUMAJIBHOMY  MAaTEePHAJbHO-TEXHHYECKOMY
o0ecne4yeHmnIo
Peanuzamus y4yeOHOM guCHUIUIMHBI TpeOyeT Hamuyus ydeOHOro kaOuHera
ononoruu
O6opynoBanne y4eOHOTO KabWHETA: MeCTa JJIsI CTYJASHTOB, CTOJ MPEMoaBaTers,
JIOCKa JUIsl HAITMCAHUSI MEJIOM, MUKPOCKOIIbI, BUPTYaJbHBIM JIEMOHCTPAIMOHHBIN
HKCIIEPUMEHT K JICKIMOHHBIM 3aHATUSIM 10 JUCHMIUIMHAM  XHUMHsI, OUOJIOTus,
HKOJIOTHUSI, MOJENM KPUCTAUIMUECKUX PEeHIeTOK, KoyeKuuu («Meramibl u
cruiaBely, «UyryH u cranby», «HepTh 1 npoaykThl ee nepepaboTkuy», «KaMeHHbI
YTOJIbY ), TUTAKAThI, TAOJIHIIBI.
TexHuyeckue cpeacTBa 00yUeHUs: MyJIbTUMEANANPOEKTOP, 3KpaH, MHTEPAaKTUBHAsS
JIOCKa, KOJOCKOM, 3JeKTpoduurpoBaHHblii cteHa «llepuoanueckas cucrema
xumuueckux snementoB JI.M.Menneneea», DVD- mieep, HOyTOYK, TelEeBHU30D,
BUJIeOMarHUTOPoH (Cc  BUAeopparMeHTaMH U  JAUCKAMH), MPOrPAMMHOE
oOccIeueHne, IUCKH.
3.2. UudopmaunonHoe odecnevyeHne o0yueHust

Ilepeyenbr pexoMeHayeMbIX Y4YeOHbIX u3AaHui, W HTepHeT-pecypcos,
JAONOJTHUTEIbHOM JINTEPATYPbl

OCHOBHBIE HCTOYHUKH:

1. Konecnukos, C.1. O0mas ouomnorus : yuedHoe nocoduie / Konecuukon C.H.
— Mocksa : KaoPyc, 2020. — 287 c¢. — ISBN 978-5-406-07383-4. —
Tekct anextponnsiii. — IbC "Book.ru". — URL:
https://book.ru/book/932113

NuTepHeT-pecypcsr:

1. OBbC KOpaiit. - UntepHeT- ceblika https://urait.ru/

2. ObC BOOK.ru. - UaTepHeT- ccbutka https://www.book.ru/

3. OBC Jlansb. - aTepHeT-cepuika https://e.lanbook.com/

4. 3BC IPRBooks. - UntepneT- ccbiika http://www.iprbookshop.ru/
5. HOb eLibrary. - Uarepuer-cebuika https:.//www.elibrary.ru/

[Tepuonnueckue n3nanus:

1. Bokpyr cBeTa / ExxeMecssuHbIi TO3HABATEIBHBIN KypHAIL. YUpEIUTENb U
uznarenb OO0 «M3aarensctBo « BOKPYI' CBETA»

2. Hayka u xu3nb / ExxeMecsiuHbIN HAy4YHO-TIOMYJISIPHSHN )KypHal. YUpeauTenb
U u3zatenb ABTOHOMHAsI HEKOMMeEpUecKas opranuzanus «Penakius
KypHana «Hayka u Ku3zHb»

3. Kypnan «OxpaHa oKkpy>Karolei cpeibl U MPUPOIONOIb30BAHUE» apXUB
XKypHaia goctynes 3a 2014r.
http://elibrary.ru/projects/subscription/rus _titles open.asp


https://book.ru/book/932113

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YUYEBHOI
JUCLUIIJIMHBI

B mporecce peanuzanuu mporpamMmbl Y4eOHOH JUCHUIUTMHBI TPOBOIUTCS
TEKYIIUH M TPOMEKYTOUHBIM KOHTPOJIb HMHIMBUIYaJIbHBIX 00pa30BaTCIbHBIX
JOCTH)KEHUH — IEMOHCTPUPYEMBIX O0YYAIONUMKCS YMCHUN ¥ 3HAHUH.

Tekymmii KOHTPOJIb TPOBOAUTCS TPENoaBaTejeM B MPOIECCe MPOBEICHHS
71a00paTOPHO-TNIPAKTHUCCKUX  pabOT, TECTUPOBAHMS, a TaKXKE BBIMOJIHCHUS
00yYaromMMUCs HHANBHUTYaTbHBIX 33JaHH, IPOCKTOB, HCCIICIOBAHUN.

OOyuenne 1o y4yeOHOW JUCHMIUIMHE 3aBEPIIACTCS MPOMEKYTOUHOU
aTTecTaIel, KoTopas mpoxoauT B ¢popme mudGepeHInpoBaHHOTO 3aueTa

VKazamo Gopmy npomexcymouHol ammecmayuu

JI1st IpOMEXKYTOYHOM aTTeCTAllMK M TEKYIIET0 KOHTPOJIs 00pa3oBaTeIbHBIM
yUpeKACHUEM co3natoTcsi (GoHIbl OleHOUHBIX cpeAcTB (POC), BKIIOUAIOUINE B
cels HIe1arOTMYECKUE KOHTPOJIbHO-U3MEPUTEIbHBIC MaTepUabl,
NpeHa3HAYCHHBIC JUIS  ONPEACICHUS COOTBETCTBUS (WJIM HECOOTBETCTBUS)
WHIMBUIYAIbHBIX 00pa30BAaTEIbHBIX JIOCTHKCHUH OCHOBHBIM ITOKa3aTeNsIM
Pe3yJIbTaTOB IMOATOTOBKH (Ta0IHIA).

Paznen (tema) yueOHoii | PesynbTaThl (ocBoeHHble | OCHOBHBbIE moOKa3aTean | Dopmbl " METO/IbI

AUCHHUILTHHBI YMEHWUS, YCBOCHHBIC | Pe3yJILTATOB KOHTPOJIS
3HAHUYSI) TMOATOTOBKH

BBenenne HUmeer  npakTH4ecKuil | Qupepensier pois | TecTs
ONbIT: HAOMIONAEHHSA 33 | Guonoruu B dop-
GuonorHIeCKIMH MHPOBaHUH HAy4YHOT'O
obbexTamu IpaBUIL | vypoBO33peHns;  BKIAL
HOBEICHUA B NPUPOAHOH | Gyonornyeckux TEOPHA B
cpene, dbopmupoBaHue COB-
YMeeT: OOBACHATL POJb | PEMEHHOH  €CTECTBEHHO-
ouonorun B | HAYYHOH KapTHHBI MHUpa;
(hopMHUpPOBAaHUN HAyYHOTO Ipusoaur NpHMeEpPbI
MHPOBO33PEHUS; BKJIaj | OMOJIOTHYeCcKHX HayK.
ouonornyeckux teopuii B | HasbiBaer YPOBHHA
(dopMupOBaHHE OpraHu3aru KHUBOM
COBpPEMEHHOU marepuu. Ilepeunciisier
€CTECTBEHHO-HAYYHOM KPHUTEPUH )KUBBIX CHCTEM
KapTHHBI MHPa; €IHHCTBO
KUBOH 51 HEXXHUBOU
MPUPOJIE, CPaBHHMBATH
Omosornaeckre 0ObEKTHI
OKI1-OK10

1. Yuenue o xieTke Wmeer  mpakTuyeckuit | fokaspipaer  eguncTBO | TecTbl
OMBIT:  HAOMIONCHUS 33 | poero MBOrO Ha 3eMie.
OuonoruyeckumMu ®opMyJIMPYET OCHOBHBIE
obvexTamu UpaBUIL | nonoxkeHust  KICTOYHOI
HOBCNCHMS B NMPUPOAHON | teopimy. Haseiaer
cpene; OCHOBHBIE ¢dyHKIIUN
Vmeer: BecTy | OPTaHOMIIOB KJIETKH,
HAGITIOSIeHHs], CpPABHHBATH 00OCHOBBIBAET HEOOXOIM-
6uonornueckue oobekTpl | MOCTP Tiponeccos

ACCUMWJISIIUA M JTUC-

3Haer: OCHOBHBIC | CHMMIISILUH, doro-
MMOJIOKCHUA KJIETOYHOH | cunTe3a, OrocuHTE3a
TEOpHH, CTpOCHHE " | Oenka
dyHKITMN KJICTKH,




KPYrOBOpOT BELIECTB U
IpeBpallleHue JHEPruu B

KJIeTKe, OHOIIOTUYECKYIO
TEPMUHOJIOTHIO
OK1-OK10
2. Opranmsy. | AMeeT  NMPakTHYECKHH | Haspigaer dopmel | Tecto
PasMHOXKeHHE y | OMBIT:  HAOMONCHHS 32 | pasyuosKeHUS.
UHIMBUIYATBHOE OHONOTHICCKUMH Iepeuncasier CTaguu
pa3sBUTHE OPraHU3MOB obvexTamu IpaBUIL | oprorenesa.
IOBENEHNUS B HPUPOJHOH | ()GocHOBLIBAET
cpexe, OTPULIATENIBHOE  BIIMSIHUE
OKa3aHus MePBOH MOMOIM | ankorojs, HUKOTHHA,
Ipu TPaBMaTH4CCKUX, | HaApKOTUYECKUX BEIIECTB
HOPOCTYAHBIX W NPYTUX | ga  SMOpPHOHAIBHOE |
3a00JIeBaHMsIX, TIOCTAMOPHOHATBHOE
OTPABJICHUAX NHIUEBBIMH | pasBHTHE YETOBEKA
MPOYyKTaMHU;
OLICHKH STHYCCKUX
aCIeKTOB HEKOTOPBIX
uccreoBaHui B o0nacTu
OMOTEXHOIOTUH
(x10oHMpOBaHUE,
HCKYCCTBEHHOE
Ol'IJ'IOZ[OTBOpeHI/Ie) .
3HaeT: CYILHOCTb
OHMOIOTHIEeCKUX
MPOLIECCOB  PA3MHOKECHUS
Y pa3BUTHUSI OPraHMU3MOB
OK1-OK10
3. OcHoBbl renernku u | AM€ET  NPAKTHYECKHH | peyaer  snementapubie | TecTbl
CETEeKIINH ONBIT:  HAOMONCHUA 32 | Guonormueckne — 3ajaum;
OHOIOrMIECKUMHU COCTABISET
obbexTamu TIpaBUT | spemenTapHbIe CXEMBI
TOBEICHHA B NPUPOIHON | cxpermpanms. Taer
Cpe/ie; OUEHKHU STHYECKHX | ompenesenue TeH,
aCIIeKTOB HEKOTOPBIX | reHeTHKa, TEeHOTHII,
MCCIIC/I0BAHNN B OONACTH | )eHOTHII, TEHOM, AJIIEINb.
OHOTEXHOJIOTHH @®opmyaupyer  3aKOHbI
(xk1I0HMpOBaHHE, Mengens. Ha3sbiBaer
HCKYCCTBCHHOC BHJIbl U3BMEHYUBOCTH.
OILIOIOTBOPEHUE).
Ymeer: pewartb
JJIeMEHTapHbIC
Ouonornyeckue  3a/1auu;
COCTABIISITh 3JIEMEHTAPHbBIC
CXEMBI CKpEIIUBaHUS
3HaeT: 3aKOHOMEPHOCTH
HU3MEHUYHBOCTH u
HACJIeJICTBEHHOCTH;
3akoHel  I'.  Mengens,
METO/IbI CEJICKLIUH
OK1-0OK10
4. DBomonmonHoe yuenne | AMEET  MPaKTHYECKHH | Jaer ompenesnenne | TecTsl
OMBIT:  HAGMIONCHUS 33 | spomonus,  momyiLus,
GuosnornieckuMH sKocHucTeMa, apoMophos,
o0beKkTaMu IPABUIL | ynyoananarus,
TOBCICHHA B NPUPOIHON | neremeparus.
cpexne, Ilepeuyuncasier OCHOBHbIE
3Haet: CYIIHOCTb | [1oNI0KeHHS
OHMOIOTHIEeCKUX CHHTETHYECKOM

TEOpHHU




MIPOLIECCOB: JNeHCTBUS
HCKYCCTBEHHOTO "
€CTeCTBEHHOTO0  0TOOpA,
(hopmupoBanue
MPUCTIOCOOICHHOCTH,
NPOUCXOXKACHAE  BHIOB,
opraHmsme, B

sKOCcHCTEMax u buocdepe
OK1-0K10.

JBOJIFOIUU. IMpuBoaut
MpHUMephI OCHOBHBIX
HaIpaBJICHUI

9BOJIIOIMOHHOTO IIpoLecca

5. HUcropus
JKU3HH Ha 3eMIIe

pa3BUTHUA

Nmeer  mpakTHyeckuii
oNnbIT: HAOmIOmEHUS 3a
OHOJIOrHYECKUMU
00BeKTaMHU TIPaBHI
MOBEJICHUS B MPUPOJHOU
cpexne;

YMeer: aHaMM3UpPOBATH U
OLUCHUBATH paSJ’II/I‘IHLIe
THIIOTE3bI O CYIIHOCTH,
HpOI/ICXO)KZ[eHI/II/I JXKU3HU U
YelroBeKa.

3HaeT: OCHOBHBIC JTaIbl
pa3BHUTHSI OPraHUYECKOTO
MHpa.

OKI-OK10

Ilepeuucisier

OCHOBHBIE 9TaIbI
pasBUTHS  OPTaHUIECKOTO
mupa. Ha3piBaer 3Tansl
aHTPOIIOTeHe3a.

Tectnl

6. buonnka

Nmeer  mpakTHyeckuii
OnbIT: HaONIONCHUS 3a
OHOIOTrMYEeCKUMHU
00BEKTaMH TpaBHII
NOBEICHUS B HPHPOTHOM
cpere;

OLIEHKH STHYECKUX
aCIIeKTOB HEKOTOPBIX
UCCIIeIOBaHUil B obJyiactu
OMOTEXHOIOTUH
(x10oHMpOBaHUE,
HCKYCCTBEHHOE

OHHO}Z[OTBopeHI/Ie) .
Ymeer: HaXOIUTh
HHPOPMALIUIO 0
OmoIOTHYeCKAX 00BEKTax
B y4eOHHKax,
CIIpaBOYHHUKAX, HAy4YHO-
MOMYJISIPHBIX — W3JAHUSAX,
KOMIIBIOTEPHBIX 6azax,
pecypcax ceru HHTepHeT
u KPUTHICCKH ee
OLICHUBATb.

3naer: IlpunHnuner u
MPUMEPHI  MCIIOJIb30BAHHUS
B XO03SIUCTBEHHON
JIESITeTbHOCTH monen
Mop}ohYHKITMOHATEHBIX
9epT opraHu3aIul
pacTeHUN U KUBOTHBIX.

OKI1-OK10

IpuBoauT npuMepsbl
HCIIOJIB30BaHUS B
XO03MCTBEHHOM
eATEIbHOCTH e
MOPGOPYHKITHOHATBHBIX
yepT opraHu3anuu
pacTeHH U KUBOTHBIX

Tectnl
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PACCMOTPEHA

HHEJIOBROH KOMHCCHEH CCTECTRECHHOHAYHHBIX THCLHTIIHHA

Mpotokon ot « _« » _ 2020 Ne

Ipeacenarens MHKIOBOH KOMHCCHH L E.A. Peiim




1.IIOACHUTEJIbHAS 3AIIMCKA
1.1. Tlporpamma y4yeOHOH JUCHMIUIMHBI SIBJISIETCS 4YACThbI0 MPOTrPaMMBbI
MOATOTOBKM CIENHAJTHUCTOB CpeaHero 38eHa no cnenuaiabuoctu CIIO
15.02.04 CrenuanpHbIe MAIIUHBI M YCTPOMCTBA,
15.02.08 TexHOMOTHSI MATUHOCTPOCHU S,
15.02.07 ABTtomatm3aiiis TEXHOJOTHYECKUX TMPOIECCOB WU TPOU3BOACTB (10
OTpacisMm),
09.02.03 IIporpamMMupoBaHue B KOMIIBIOTEPHBIX CUCTEMAX,
09.02.01 KommnbroTepHBIE CUCTEMBI U KOMILIEKCHI,
23.02.03Texaudeckoe 00CTyKUBaHHUE U PEMOHT aBTOMOOMILHOT'O TPAHCIIOPTA,
23.02.010pranu3zanus nepeBo30K U yIpaBIeHUE Ha TpaHCIIOPTE (110 BUIAM).

1.2. Mecto y4eOHOH AUCUMILIMHBI B CTPYKType NPOrpaMMbl MNOATOTOBKH
CIENUATHUCTOB cpeaHero 3BeHa: OOmeoOpa3oBaTebHbI 1UKIT (0a30BbIe
JICIUILINHBI),

1.3. Heau u 3amaum y4eOHO# IMCUMILIMHBI — TPeOOBaHHUA K pe3yJbTaTam

OCBOCHMS Y4eOHOI TUCIUIINHBI:

O0CBOCHME 3HAHHMH O
— MaciuTadax v BUAaxX BIUSHUA YelIOBeKa Ha Onocdepy U ee 3BEeHbA,

— OCHOBHBIX 3KOJIOTUYECKUX MpodiieMax, uxX NpuInuHax,
— IYTAX U METOAAX PEIICHUS;

OBJIaJIcCHHE YMEHUSIMU

— pa3nuyaTh MPOUECCHl B MPHUPOAHBIX U B NMPUPOJHO-AHTPONOTEHHBIX JKO-
CUCTEMAX;

— OOBSCHATh NMPUYMHBI OCHOBHBIX M3MEHEHUH B KOCHCTeMax M Ouocdepe
IO/ BIMSIHUEM [JEATEIIBHOCTH YEJIOBEKAa M HAXOAUTH KOMIIPOMHCC MEXKIY
DKOHOMHMYECKMMH U 3KOJIOTHYECKMMHU UHTEPECAMH JIFOAEH;

pa3BUTHE INO3HABATEJIbHbIX MHTEPECOB, MHTEJIEKTYAJbHBIX M TBOPYECKHX

crocoOHocTeld  oOydarommxcs B mporecce  (GopMHpOBaHUSIT Yy — CTyJCHTA

HKOJIOTUYECKOTO MHPOBO33PEHUSI M CHOCOOHOCTEM OLEHKH MPOQeCcCHOHATBHOM

JESTEIbHOCTH C TIO3ULIMH PALMOHAIIBHOTO NIPUPOIOTIONIE30BAHUS;

BOCIIUTAHME Y0€:KIEHHOCTH B HEOOXOIMMOCTH

— Hay4yHO OOOCHOBBIBATh MPHUPOAOINOAL30BATEILCKHE U MPUPOJOOXPAHHBIE
MEPOTPHUSITHUS.

HCI0JIb30BAHME TPUHOOPETEHHBIX JKOJOTHYeCKMX 3HAHMWA W YMEHMH B

MOBCEIHEBHON JKM3HM [IJI1 OIIEHKH TOCJEACTBUI CBOeH jAesTenbHOCTH (U

NEeATEIbHOCTH JPYruX JtoJed), B TOM uuciae npodecCUuOHANbHOU, IS

OKpY’KaIOILIEN CPeabl U 300POBbS YEIOBEKA.

B pesynpraTe OCBOCHHSA y4eOHOW AMCLUMILIMHBI OOYYaIOLIUICS TOJIKEH

YMETh!

— ONpEeNeNiATh MECTO 4YelOBeKa KaK OHOJOTMYECKOTO0 OpraHu3mMa B >KUBOH
IIPUPOJIE, OLIEHUBAThH ITOCIEACTBHUS HEPAa3yMHOIO BMEIIATENILCTBA YEJIOBEKA B
CYILIECTBYIOILIEE B IPUPOJE PABHOBECHE;



— OOBSCHATH MEXAaHU3M PETYJISIUNA U YCTOWYUBOCTHU TIOMYJISIINH;

— u300pakaTh rpadMUECKH IEMHU MUTAHUS U CTPOUTH SKOJIOTMYECKUE TTHPAMU/IBI;
OTPENICNIATh THUI B3aUMOJICHCTBUS MEXy OTACIBHBIMU BHJIaMH B KOHKPETHOM
KOCUCTEME;

— NPUMEHATHh 3HAHMS SKOJIOTHYCCKHMX TPaBHJI IMPU aHAJIW3€ Pa3IMYHBIX BHUIOB
XO3IUCTBEHHON JIESITEIBHOCTH YMETh NMPUMEHSTh IKOJIOTHUYECKHE 3aKOHBI MPH
OIICHKE BO3JCUCTBUS JIOOOTO TPOM3BOJACTBA HA YCTOWYMBOCTH OHOCHEPHI;
coOJIIoaTh MOPUHIUIIBI  PAlIMOHAIBHOTO TMPUPOAONOIB30BaHUSl B OO0
XO3IMCTBEHHOU JEATEIbHOCTH, ONPEACNATh PalUOHAIBHBIE BO3MOXKHOCTH
MaJIOOTXOJHBIX M O€30TXOHBIX TEXHOJIOTHM;

— co0Jr01aTh KyJIbTypHBIC PUHITUIIEI TOBEJCHUS YeIOBEKa B Jiecax M MapKax;

— U3y4aTh U3MEHEHHS B DKOCHCTEMaxX Ha OMOJIOTMYECKUX MOJISTISX;

— HAXOJIUTh MH(MOPMALINIO O OMOJIOTHYECKUX O0OBEKTaX B PA3JIMUHBIX UCTOYHUKAX
(yueOHUKaX, CIIPaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX U3IaHUSIX, KOMIIbIOTEPHBIX
0a3ax, pecypcax cetu IHTEpHET) U KPUTUUYECKU €€ OLICHUBATH;

B pesynbrate OCBOCHHMS y4eOHOW IUCHMIUIMHBI OOYYarOUIUNCSA TOJDKEH
3HATH/MIOHUMATD.

— W3MEHEHHE B3aUMOOTHOIIECHUM 4YEJIOBEKa U MNPUPOJBI C  Pa3BUTHEM
XO35IUCTBEHHOU JICSATEIILHOCTH;

— COBPEMEHHBIE IKOJIOTHUYECKUE MPOOJIEMBI,

— COCTaB IKOCHUCTEM, KPYTrOBOPOTHI BEIIECTB M MOTOKH SHEPTUU B IKOCHUCTEMAX
(Lenu NMUTaHus, TUPaMUIbl YUCICHHOCTH U OMOMACCHI), TUIIBI SKOCUCTEM;

— €CTECTBEHHbIE M  HMCKYCCTBEHHBIC DKOCHUCTEMBI, CEJIbCKOXO35HCTBCHHbBIC
AKOCHCTEMBbI, BUJIbI 3arPSI3HEHUN B CEILCKOX03IMCTBEHHBIX AKOCUCTEMAX,

— 0 Ouocdepe Kak 0 TII00ATBLHON PKOCHUCTEME, O MECTE YEJIOBEKa B DKOCHUCTEME
3eMJIM, COBMECTUMOCTD YEJIOBEUYCCKON IMBUIM3AIMU C 3aKOHaMH Ouochepsl,
yuenue B. M. Bepnazackoro;

— COBPEMEHHBIA CMBIC]I TEpPMHUHA MPUPOIOINOJIb30BAHUE, HCUEpIaeMble U
HeucuepriaeMble pecypchl 3eMJid, UCTOYHUKHU JIOMOJHUTEIBHBIX PECYPCOB IS
JKUATENEN 3eMJITU, TOTIOJIHUTENIbHBIE UCTOYHUKH SHEPTHH;

— DKOJIOTUYECKYIO0 TEPMUHOJIOTHIO U CHMBOJIUKY .

B pesynbrare ocBoeHHs y4eOHOW IUCIUIUIMHBI OOYYalOUIUIiCS TOJDKEH
HMETh NMPAKTUYECKUH ONBIT MCNOJbL30BAHUS NMPUOOPETEHHbIX 3HAHUMN H
YMEHHMH B NOBCEAHEBHOM "KU3HU 1JIA:

— IPEAOTBPAIICHUS SPO3UU U MCTOILICHUS TOYBBI MyTeM OEPEKHOTO OTHOIICHUS
K HAaCaXJICHHUSIM, COXpaHEHHUsI JTUCTOBOIO OMaja B Mapkax, cajgax Ha TOPOACKHUX
ra3oHax;

— MPUMEHEHHUSI 3HAHUS O B3aUMOJICUCTBUH (paKTOPOB HA3EMHO-BO3IYIIIHON CPEIbI
JUTSL TOCTUKEHUST COCTOSIHUS KOM(OpTa B OBITY;

— UCIIOJIb30BaHUS BOJIbI U3 OTKPBITHIX HCTOUHUKOB W OUMIIICHUS B OBITY BOBI JIJIsI
MIATHS,;

— HaOMIO/IeHNs 332 OMOJIOTUYECKUMHU 00BEKTaMU;

— BBISIBJICHUSI TPU3HAKOB HW3MEHEHHUS OKpY)KalolIel cpeabl B pe3ysbTare
aHTPOMOT€HHOr'0 BO3JICHCTBUSI.



PesynbTaT OcCBOoeHUs paboueit nporpammbel no aucuuiuinHe «QKOJIOT'US
BIUsCT Ha (hopMupoBaHue y cTyaeHTOB o0mux (OK) kommeTeH mii:

Kon

HaunMenoBaHue pe3yiabTaTta 00y4eHHUs

g cnenuraiibHocTel 15.02.04., 15.02.08. , 09.02.03., 09.02.01., 15.02.07,

23.02.03, 23.02.01. (6a30Bas MOArOTOBKA)

OK 1.

[ToHuMaTh CYIIHOCTh M COLIMAJIBHYIO 3HAYMMOCTh CBOEH Oymymieit
npodeccu, MPOSIBJISITH K HEM YCTOWYUBBIA HHTEPEC.

OK 2.

Opranu3oBbIBaTh COOCTBEHHYIO JI€SITEIBHOCTh, BHIOMPATH TUIIOBBIC
METOJbI U CIOCOOBI BBIMOJHEHUS MPO(ECCHOHANBHBIX 3ajad,
OIICHUBATh X 3(PGHEKTUBHOCTH U KaYECTBO.

OK 3.

[IprHAMAaTh pelIeHUs B CTAHJAPTHBIX W HECTAHIAPTHBIX CUTYAIUAX
Y HECTH 33 HUX OTBETCTBEHHOCT.

OK 4.

OcCyIIecTBIATH ITOUCK u HUCIIOJIb30BAHME uHpopManuu,
HEe0O0X0o MO 171 3¢ (HEKTUBHOTO BBIMOJHEHUS TTPOPECCUOHATIBHBIX
3a1a4, MPo(hEeCCUOHAIBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 5.

Hcnonp3oBaTh I/IH(i)OpMaI_[I/IOHHO-KOMMYHI/IKa]_II/IOHHI)Ie TCXHOJIOTHH
B HpO(i)GCCHOHaHBHOIZ JCATCIIBHOCTH.

OK 6.

PabGoTtath B KOJUIEKTMBE W KoMaHAe, 3((PEeKTUBHO oOHIaTBCA C
KOJUIETaMHU, PYKOBOJCTBOM, NOTPEOUTEISIMHU.

OK 7.

bpate Ha ce0s OTBETCTBEHHOCTh 3a pPabOTy UWIEHOB KOMAHJbI
(MOJYMHEHHBIX ), PE3YJIbTAT BHINOJHEHUS 3a/IaHUN.

OK 8.

CaMOCTOSITENIPHO — OMpENeNsATh  3ajadyu  Mpo(ecCUOHATBLHOTO |
JIMYHOCTHOTO pa3BUTHS, 3aHUMATbCS caMoo0Opa30BaHUEM,
OCO3HAHHO TJIAHUPOBATH MOBHIIIICHUE KBATU(DUKAIUY.

OK 9.

OpueHTHPOBATbCSI B YCJIOBHUSIX YacCTOM CMEHBI TEXHOJOTUH B
podheCCUOHATIBHON JIEATEIbHOCTH.

OK 10.

W cnonHsITh BOMHCKYIO O0SI3aHHOCTH, B TOM YHUCJE C MPUMEHEHHEM
NOJIYYEHHBIX NPOo(decCHOHATbHBIX 3HAHUM (IU1s1 FOHOLLIEH).

09.02.03., 23.02.03. (yrnyOieHHasi TOITOTOBKA)

OK 1.

[ToHuMaTh CYIIHOCTh M COIMAJIBHYIO 3HAYMMOCTh CBOCH OymyIei
npodeccuu, MposiBISATh K HEW YCTOMYMBBIA HHTEPEC.

OK 2.

OpraHu3oBBIBaTh COOCTBEHHYIO ACSATEIBHOCTD, OMPEACIATh METOIbI
U CIocoOBI BBITIOJIHEHHS TTPO(ECCHOHABHBIX 3a]ad, OIEHUBATh MX
() PEKTHBHOCTH U KAYE€CTBO.

OK 3.

Pemate mnpoOsieMbl, OIIEHMBATH PUCKH W TPUHUMATH PEIICHUS
HECTAaHJAPTHBIX CUTYaLUSIX.

OK 4.

OcymiecTBiATh  TOWCK, aHAIW3 W  OIEHKYy  uHGhOpMaInH,
HEOOXOAMMOW [IJIi TOCTAHOBKM U peuieHus: npodecCuoHaIbHBIX
3aj1a4, npoheCCUOHAIBHOTO U JUYHOCTHOTO PA3BUTHSIL.

OK S.

Hcnonp3oBaTh I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHI)IC TCXHOJIOI'MHA




JUTsI COBEPIIIEHCTBOBAHUS MPOECCHOHAIBHON JESTETHHOCTH.

PaboTaTtr B KOJJIEKTHBE M KOMaHje, oOecIlieunuBaTh €€ CIUIOYEHHE,

OK'6. 3¢ HeKTUBHO o01aTbest c KOJIJIEramu, PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.
CraBuTh 1€MW, MOTHUBHUPOBATH JEATEIBHOCTh IOJYUHEHHBIX,

OK'7. OpraHU30BbIBATh W KOHTPOJUPOBATH MX PabOTy C MPUHATHEM Ha
ce0s1 OTBETCTBEHHOCTH 3a PE3YJIbTaT BHIOJHEHHUS 3aIaHH.
CaMOCTOSITENIbHO — OMpENEeNsATh 3ajladyd  Npo(ecCUOHATBLHOTO |

OK'8. JUYHOCTHOTO  pa3BUTHS, 3aHUMATBCS caMoo0pa30BaHUEM,
OCO3HAHHO TJIAHUPOBATH MOBBIIICHUE KBATH(DHUKAIINN.

OK 9. BBITh TOTOBBIM K CMEHE TEXHOJOTUH Tpo(dhecCHOHaTLHOM
JIEATEIIBHOCTH.

OK 10. W cnonHaTh BOUHCKYIO 00SI3aHHOCTh, B TOM YKCJIE C PUMEHEHHEM

MOJIYYSHHBIX MpodecCuOHaTbHBIX 3HAHUM (JU1s1 FOHOIIIEH).

14. KoauyecTBO 4YacoB Ha OCBoeHHMe padouyeid mnporpaMmbl y4deOHOI

TUCHUIIHHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku ctyjenta 5S1 dYacos, B TOM YHCIIE:
00s13aTENPHON ayAMTOPHON YIECOHON HArpy3KH 00ydJaronierocs 34 4acos;
CaMOCTOSITeNIbHOM paboThl oOyuaronierocst 17 4dacos.




2. CTPYKTYPA U COJIEP’)KAHUE YYEBHOM JUCIUITIINHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bup yyeOHo# padoThbI

Oovem uacos

MakcumaJibHas ydyeOHasi Harpy3ka (Bcero) ol
Oo0s3aTeIbHAS ayAUTOPHAsA Y4eOHAsi HATPY3Ka (BCero) 34
B TOM YHUCJIE:
JlabopaTopHO - MpaKTUYECKHE 3aHSATUS 4
npyrue (opMbl M METOJbl OpraHU3alu 00Pa30BATEIBHOTO
mporiecca B COOTBETCTBUM C TPeOOBAHUSIMU COBPEMEHHBIX
MPOU3BOJICTBEHHBIX M 00pa30BaTEIbHBIX TEXHOJIOTUN
CamocrosiTesibHast padoTa cTyeHTa (Bcero) 17

B TOM YHCJIC.

(pechepam, 6HeayOUMoOpPHAsL CAMOCMOIMENbHASL paboma, U m.n.).

IIpomescymounas ammecmayusi:
2 cemecmp - nupPpepeHIINPOBAHHBINA 3a4eT




2.2. TemaTu4ecKHuil IJIaH U coJep:KaHue Y4eOHOM TN CIUININHBI

HAaumeHoearue

HaumeHoBaHue pa3aeioB U TeM

Conep:xaHue y4eGHOro MaTepuaJia, 1adopaTopHbie padoThl U MPAKTHYECKHE 3aHSITHS, CAMOCTOSITEIbHAS
padoTa o0yJalouuxcs, KypcoBasi padora (MPOeKT) (eciu npedycmMompeHol)

O0beM yacoB

Yposens
OCBOCHUS

1

3

4

BBenenue

IIpeamer, 3a1a4u ¥ NPo6IeMbI IKOJIOTMU KAK HAYKHU
HcTopus B3auMoIcHCTBUS YeIOBEKa M MPUPOJIBI, aAKTYAIbHOCTh KOJIOTUYCCKHUX MPOOJIEM B COBPEMCHHOM MUDE.
CTpyKTypa U coliep:KaHue 3KOJIOTUH.

1

Paznen 1.

OcHOBBI 00111€#i IKOJOTHH
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Tema 1.1.

Tema 1.2.

Tema 1.3.

Tema 1.4.

Tema 1.5.

Tema 1.6.

Tema 1.7.

Cpena kak 3koJornyeckoe nouatue. @akropsl cpeasl. CooTBeTCTBHE MeKIY OPTaHHU3MAaMHU U cpeloii ux
o0MTAHUA.

OmnpeneneHue cpenbl OOUTAHUS, YETHIPE OCHOBHBIE CPEIBI KM3HN U My TH NPUCTIOCOOICHHS OPTaHN3MOB K Pa3IHIHBIM

YCIIOBUSIM CpeJibl, a0MOTHYECKUE, OMOTHYECKUE U aHTPOIIOTCHHbIE (DAaKTOPBI CPEbI

Ha3zemHo-Bo31ylIHAs cpena oouTaHus. ATMoc(hepa

OO6onouku 3emau U ciiouctoe crpoeHne atMocdepbl. CBETOBOH M TeMIepaTypHbIH PeXUM -BakHEHIIHne (aKTOpPbI

HA3EMHO-BO3IYIIHOMN CPEJIbl, 3arPs3HCHHUS HA3eMHO-BO3AYIIHOM CPEIbI, OYUCTKA BEIOPOCOB B aTMOChEpy

Boanas cpena. Boga B npupoze.

Pacnpenencrnne Boasl B ruapocdepe, CBOUCTBA BOJHOM Cpebl OOMTaHHs, BOIa KaK KOMIIOHSHT BHYTPEHHEH Cpebl
OpPTaHHU3MOB, BOJHBIC PECYPCHI, TEMIIBI X HCIIOIB30BAHUS YEIOBEKOM H BO3MOXXHOCTH TIOTIOTHCHHUS, 3aTrPSI3HCHIUS
BOJIOEMOB | ITyTH MX OXpaHbl. OYICTKa IPOMBIIIICHHBIX BEIOPOCOB B THIPOChHEDPY.

IMouBa kak cpeaa 0OMTAHUSA

B.B. JlokyuaeB o mouse, mousa - OoraTeiias cpea 0OOUTaHUS AJIS )KUBBIX OPTaHU3MOB CTPOCHHUE U COCTABHBIC
KOMIIOHEHTHI [TOYBBI, AHTPOIIOTEHHBIE 3aTPSA3HEHMS U pa3pylIeHHs [T0YB, 3HAUYCHHE OYBBI B KPYTOBOPOTE
OMOT'CHHBIX AJIEMEHTOB U 00€33apaXKMBaHUH OTXOJIOB.

Monyasauuu, UX CTPYKTYPa U IKOJOTHYECKUE XaPaAKTEPUCTHKH

JKOJIOTHYECKOE OTPeICIICHUE TTOMYIIANNH, IPOCTPAHCTBEHHASI, TIOJIOBAsI, BO3pAaCTHAS CTPYKTYpa MOITYISIUH,
Ba)XHeHIIHe JeMorpaduIeckue XapaKTepPUCTHKH ITOMYJISINAHN, KOJIeOaHHsT YACICHHOCTH MOMYJISAIUN 1 JHHAMHUKA
MOMYJISIUH.

CTpyKTypa U THIIBI 3KOCHCTEM

OKOCHCTEMBI - COBOKYITHOCTh B3aUMOJICHCTBYIOIINX OPIaHU3MOB U YCIOBHI Cpesl, KIIacCU(BUKAIII IKOCHCTEM,
yuenue CykaueBa B.I1. o GuoreorieHose, obmire 3aK0HbI, TOIAESP)KUBAIOIINE PABHOBECHE PA3IMYHBIX YacTei
coo01ecTBa, KOMIIOHEHTHI B COCTaB 3KOCHCTEM, TPO(HUIECKHE [N U TPYIIIHI, aBTOTPO]HEIE U reTepoTpodHbIe
9KOCHCTEMBI, CMEHa OMOTEOIIEHO30B 0] BINSHIEM BHEITHUX U BHYTPEHHUX (DaKTOPOB.

B3anMooTHOIIIEHUSI OPTAHU3MOB B IKOCHCTEMAX. JKOJOTHYeCKOe PABHOBECHE.

[IpuHUMI yCTORYMBOCTH HKOCUCTEM - IKOJIOTUUECKOE PaBHOBECHE, TIOCIIEICTBUS €r0 HapyIIeHUs, paclpeaescHrue
OPraHU3MOB 10 YKOJIOTUYECKUM HUILIAM - YCIOBHUE COXPAHEHHS PAaBHOBECHS B SKOCUCTEMAaX, TUIIbI 3KOJIOTHYECKUX
B3aMMOJCHCTBHH.
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Tema 1.8.

AFpOC)KOCl/lCTeMLI N MX 3arpsA3HCHUA.

Bunbr ecrecTBeHHBIX 9KOCHUCTEM, X HCIIOJIE30BAHUE YEJIOBEKOM, 3E€MEIIBHBIC PECYPCHI U IIPOAYKTHI ITUTAHUS,
arpO3KOCHUCTEMBI 1 UX KOMIIOHCHTBI, aHTPOIIOT€HHBIC 3arPAA3HEHUS B CEIIbCKOXO03SICTBEHHBIX OKOCHCTEMaAX,
CYIIHOCTB Y 3HAYCHUE «3CIICHBIX peBOHMHHﬁ>>.

Tema 1.9. Buocdepa. Yuenue B.II Bepuaackoro o 6nocdepe u Hoocepe. Kpyrosopor r1ementoB B 6nocepe.
Oourue ceenenus o ouochepe, B. M. BepHajckuii o 6uocdepe, OMOIOrHIeCKre UK yTIepo/ia, KUCIOpo/a, a30Ta,
¢docdopa, rimodanpHBIC IPOOIEMBI OHOCGHEPHI, Yrpo3a MAPHUKOBOTO 3P PEKTa, pa3pyIICHUE 030HOBOTO CJIOS,
HCTOIICHUE MTPUPOTHBIX PECYPCOB.
JlaGopaTopHO-NIPaAKTHYECKHE 3aHATHS 4
Ne 1 «BnusiHue 5KOJIOrU4ecKuX (PakToOpOB HA UHIUBUIYATHHOE PA3BUTHE OPraHU3Ma»
Ne 2 «B3auMOOTHOIIICHUS] OPraHU3MOB B OHOIICHO3aX)
CamocrositenbHast paboTa CTyIeHTa 10
Jlumumupyrowue gaxmopul. McmouHuku u OCHO8Hble 2pPYNNbl 3A2PA3HAIOWUX eewjecme ammocgepsi. [Ipedenvro-
donycmumas xouyeumpayus (I1JJK) szacpssusiowux eewecms. CoxpaujeHue 6blOPOCO CEPHUCMO20 — 2A3d 8
ammocepy. Cnocobvi owucmru cmouHvix 600. AHmMponozeHuvie (aKmopvi paspyuleHust U 3aepsi3HeHUsT NOYGbL.
Drocucmemul npupoonvix 30H. Cykyeccuu. buonrozuveckue yurivt OCHOBHBIX INLEMEHIMOE.

Paznen 2. IKO0JIOTHYECKHE OCHOBBI PALIMOHAJILHOTO MPUPO/I0TNI0JIb30BAHUS 15

Tema 2.1. OcoGeHHOCTH TOPOACKHX IKocHcTeM. [IyTH penieHus: mpo6JieM COBPEMEHHOT0 ropo/a. 8
Jemorpaduueckie mpoOIeMbl U ypOaHH3aIMs, SKOJIOTHYECKAs CUTyalus B rOpoax, MUKPOKIMMAT ropoja, MEphI
00pPBOBI C 3arpsI3HCHUSIME B TOPOAX, POJIb 3€JCHBIX HACAKICHUN B TOPOJICKUX IKOCUCTEMAX

Tema 2.2. Hay4Hble 0CHOBBI H IPHHIUIIBI PAIIMOHAJIBHOI0 MPUPOI0N0Jib30BaHus. [lepcnieKTHBBI Pa3BUTHS JHEPreTHKH.

IToHsTHE TPUPOTHO-PECYPCHOTO MOTEHIMAA U KIaCCU(BHUKAIIHS PECYPCOB, IPABUIIA PAIHOHAILHOTO

MPUPOJIOTIOIb30BAHNUS, 33]]a4H COLHATBLHON SKOJIOTHH, Ty TH MPEAOTBPAIICHUSI HCTOLICHHUS PECYPCOB: 0€30TXOIHbBIE
TEXHOJIOTHUH U UCIOJIb30BaHUE AbTEPHATUBHBIX HCTOUHUKOB HEPIHUHU: SHEPTUH COJIHIA, BETPA, IPUIUBOB-OTIUBOB,
reoTepMalibHON SHEPTHUH.

Tema 2.3. Jkoaornyeckuii MOHMTOPUHT. IIpaBoBbIe U coUATbHbIE ACTIEKTHI IK0JI0T MU
Hcropust Poccuiickoro npupoaooXpaHHOro 3aKOHOIaTEIbCTBA, YKOJIOTHUECKOE MPABO, YKOJOTHYECKUH MOHUTOPHHT.

Tema 2.4, OxpaHa okpy:kawuieii cpeabl

OxpaHa IPUPOJIBI - DIIEMEHT COXPaHEHUS IKOJOTHIECKOTO PAaBHOBECHsI Ha TUTaHETe, CBeeHns 0 KpacHoit
KHHT€ ¥ BHECEHHBIX B He€ MPECTaBUTENCH PaCTUTENHFHOTO M )KUBOTHOTO MHpa, 0C000 OXpaHIeMbIe TEPPUTOPHH,
OXpaHa M palroHaJIbHOE HCIIOJIB30BaHNE PEeCypcoB MUpPOBOrO OKeaHa, OXpaHa U parlioHAIFHOE HCIIOIb30BaHNE
JIECOB, MEXAYHAPOIHOE COTPYIHUYECTBO




Bcero:

CamocrostenbHas paboTa cTyJeHTa

Ponv npagumenvcmeeHnbix U 00WeCMBEHHbIX IKOIOUYECKUX OP2AHU3AYULL 8 COBDEMEHHBIX PA3GUMbBIX CIPAHAX.
Payuonanvrnoe ucnonvzosanue u oxpama (KOHKPEmHbIX) HeBO30OHOBUMBIX NPUPOOHBIX pecypcos.Payuonanvroe
UCNONb308aHUE U OXPAHA (KOHKPENHYIX) 80300HOBUMBIX NPUPOOHBIX PeCypCos.

Onacnocms  enodanvhsix Hapyuwienuii 6 oOuocgepe. O30HO8ble «ObIpblY, KUCIOMHbBIE O00XHCOU, CMO2U U UX
npedomspaujerue. IKono2udecKue KpUsucsl u dKonocudeckue kamacmpogui. Ilpedomepaujerie ux 603HUKHOBEHUA.
Yemoiiuusoe pazsumue npupoosi u obwecmsa

JAuddepenunpoBaHublii 3aueT

51
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3. YCJIOBHS PEAJIM3AIIMY YYEBHOM JTACITUIIINHBI

3.1. TpeboBaHusi K MHHHMAJBHOMY  MATEePHAJIbHO-TEXHUYECKOMY
o0ecreYeHH 0

Peanuzanms yueOHON TUCITUTUIMHBI TpeOyeT Hamuns yaeOHOTro KaOnuHeTa.
O6opynoBanne y4eOHOTO KabWHETa: MeCTa JJI CTYJASHTOB, CTOJ IPEIoaBaTers,
JIOCKa JJI HAIMCAHUS MEJIOM, MHUKPOCKOTIBI, TAOJIUIIBI, MOJCITH KPUCTAIUTMICCKUX
pemeToK, Koymekuuu («MeTtammsl W cruiaBe»y, «UyryH u cramby, «HedTh u
NPOAYKTHl ee mepepadoTkm», «KaMeHHBI yronby»), IUIaKaThl, BUPTYaJIbHBIH
JIEMOHCTPAIIMOHHBIA AKCIIEPUMEHT K JICKIMOHHBIM 3aHATHSM I10 JUCHUTUIIHHAM
XHMHsI, OMOJIOTHSI, SKOJIOTHSI.

TexHUYEeCKUe Cpe/cTBa O0YUEHUS: MYJIbTUMEINAPOCKTOP, SKpaH, HMHTEPAKTHBHAS
JIOCKa,  HOYTOYK, TeNeBHU30p, BUIAECOMArHUTO(OOH (C BUACOPparMEHTaMH W
JTUCKaMH), KOAOCKOM, 3nekTpodumupoBannbii cteHa «llepuomnyeckas cucrema
xuMuueckux aemeHToB JI.1.MenaeneeBa», mporpaMMHOe 00€CTICUeHHUE, TUCKHU.
3.2. UudopmannoHHoe odecnieyeHne 00ydeHust

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX H3AaHMii, VHTepHeT-pecypcos,
JAOIOJTHUTEJIbHON JIUTEPATYyPbI
OCHOBHbBIE HCTOYHUKHU:

1. KonecnukoB, C.H. Okonorus : yueonuk / Komecuukos C.MI. — Mocksa :
KuaoPyc, 2020. — 244 c¢. — ISBN 978-5-406-01416-5. — Tekcr
anekrporHbii. — DBC "Book.ru". — URL: https://book.ru/book/935680

2. Mupxkun, b. M. Dkomnorus. 10-11 kmaccer : ba3oBbIii ypoBeHb : yIeOHUK IS
ydamuxcsi o0meoOpa3zoBarenbHbix opranuzanuii / b. M. Mupkun, JI. T
Haymoga, C. B. CymaroxuH. 4-e u3j., ctep. Mocksa : Benrana-I'pag, 2019.
400 c. : uB. wi., kapt., Tadu. (Poccuiickuii yueOHuK ) . (AJITOpUTM ycriexa) .
ISBN 978-5-360-10277-9 (B niep.) .

3. Mupkun, b. M. Dkomnorus. 10-11 kimacce! : ba3zoBeiii ypoBeHb : yueOHUK / b.
M. Mupkun, JI. I'. Haymosa, C. B. Cymatoxun. 5-¢ uza., ucnp. Mocksa :
BenTana-I'pad, 2019. 400 c. : uB. ., kapt., Tadn. (Poccuiickuii yueOHHK ) .
ISBN 978-5-360-07985-9 (B nep.) .

4. Mupkun, b. M. Dxonorus. 10-11 kmaccsl : ba3oBblit ypoBeHs : yueOHuK / b.
M. Mupkun, JI. I'. Haymona, C. B. CymaTtoxuH. 6-¢ u3a., crep. Mocksa :
Bentana-I'pad, 2020. 400 c. : us. ui., kapt., Tada. (Poccuiickuii yueOHUK ) .
ISBN 978-5-360-11741-4.

HNuTepHer-pecypesi:
1. ObC HOpaiit. - UutepHeT- ccbuika https://urait.ru/

2. ObC BOOK.ru. - UnTepHet- ccpuika https:// www.book.ru/
3. ObC Jlanb. - UnTepreT-cebuika https://e.lanbook.com/
4. HOb eLibrary. - Unatepuet-ccbuika https://www.elibrary.ru/

[leproauyeckue U3IaHUs:

1. Boxkpyr cBera / EsxxemecsauHbIi MO3HABATENbHBIHN XypHaJ.
Yupenurens u uzgarenb OO0 «M3narensctBo « BOKPYI' CBETA»
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YUYEBHOI
JUCLUILJIMHBI

B mporecce peanuszanuu mporpamMmbl y4eOHOH JUCHUIUIMHBL TPOBOJUTCS
TEKYIIUH ¥ TPOMEXKYTOUHBIA KOHTPOJIb WHIMBHUIYalbHBIX 00pa30BaTEeIbHBIX
JOCTHKEHUH — IEMOHCTPUPYEMBIX 00YUaIONUMICS YMEHUN U 3HAHUH.

Texymuii KOHTPOJIb TMPOBOAUTCS TPENoAaBaTeeM B IMPOIEcCe MPOBEICHUS
NPaKTUYECKUX 3aHATUH U J1a0OpaTOpHBIX paboOT, TECTUPOBAHHS, a TaKXKe
BBIMIOJHEHUsT ~ OOydYaloIMMUCS ~ WHAUBUAYaJbHBIX  3aJlaHui,  MPOEKTOB,
WCCIICIOBAHUM.

OOyuenne 1o y4yeOHOW JUCHMIUIMHE 3aBEPIIACTCA MPOMEKYTOUHOU
aTTecTaIel, KoTopas mpoxoauT B ¢popme nudGepeHInpoBaHHOTO 3aueTa

JIJis IpOMEXXyTOYHOM aTTeCTAllMU U TEKYIIETO KOHTPOJIS 00pa30BaTEIbHBIM
yupexzaeHuemM coznarrcs (ouabl oueHouHbx cpeacts (POC), Bkiroyaromume B
ceost Ne1aroru4ecKue KOHTPOJIbHO-U3MEPUTEIIbHBIE MaTepuabl,
OpeJHa3HAYeHHbIE [UIsl ONPEAENICHUS COOTBETCTBUA (MJIM HECOOTBETCTBUSA)
UHIMBUIYAIbHBIX OOpa30BaTENbHBIX JIOCTH)KEHUH OCHOBHBIM IIOKa3aTeNsiM
pe3yJIbTAaTOB MOATOTOBKH (Ta0IHUIIA).

Pasnen (tema) yueOHoii | PesynabraThl OcHoBHBbIe TNOKa3aTean | Dopmbl U MeTO/bI
MM CUATLITHHBI (0cBOCHHBIE ymerus, | Pe3YIbTATOB KOHTPOJIsA

YCBOECHHBIE 3HAHM) NOAroTOBKH
Breaenue Hmeer  mpakTuueckui Onpenensier  npuuunsl | TecTsl

ONbIT: HAOMIONEHHSA 33 | paveHeHHE XapakTepa

OromornIeCKuMu B3aMMOJICIICTBHS YeIOBEKa

O6I>GKT3MI/I; NPUMCHCHHUA | |4 HPUPOJIBL.
3HaHUA O B3aMMOJCUCTBUN

HpuBoanut npuMepsbl

(haxTOpoB Ha3eMHO-
Bo3IYIHON cpemnt  msg | JXOIOTHICCKHX HayK.
Y p HaspiBaer OCHOBHbIE

JOCTIKCHUS ~ COCTOSIHHUS
KoMdopTa B OBITY;
BBISIBJICHUSI MPU3HAKOB
U3MEHEHUSl OKpYKarolei
cpensl B pe3yjbTare

9KOJIOTHYCCKHEC HpO6J’ICMbI
B COBPEMCHHOM MHUPC.

aHTPOMOTEHHOTO
BO3JICHCTBUS

Ymeer: 0OBSICHSTE
W3MEHEHNE xXapakTepa

B3aMMOJICHCTBHS UEIOBCKA
Y TIPUPOJIBI, aKTYATbHOCTh
HKOJIOTHYECKUX Tpo0IeM B
COBPEMEHHOM MHUpE.
3Haer: U3MEHEHUE
B3aMMOOTHOIIICHUH
YelloBeKa U TMPUPOIBl C
pa3BUTHEM
XO035HCTBEHHOU
JIeSITeILHOCTH;

OKI1-OK10

1. OCHOBBI oomeii | AMeeT  mpakTHYeCcKHmii Jloxa3biBaeT yepes | TecTo
IKO0JIOTHH ONbIT:  HAOMIONCHHS 33 | Gromormyeckue IIUKJTBI

OrOTOrHYCCKUMH JJIEMEHTOB €JIMHCTBO
00BCKTAaMM; NPUMCHCHHS | peero xmBoro Ha 3emiie.

3HAHUSL O B3AMMOJCHCTBUM | (popmyampyeT OCHOBHBIE
axropos Ha3EMHO" | yapaKTepUCTUKK cpen

13




BO3IYINHOM Ccpeasl s | OOMTaHWMs.
JAOCTHIKEHUA  COCTOAHHA | Hazpipaer OCHOBHBIE
xompopra B OBITY; | crpykTyps  GHoOLeHO3a;
BBIABIICHUS NPHU3HAKOB | [IpypoauT puMepbI
W3MCHCHHS  OKDYXKAIOWEH | aprorpodos -
Cpebl B PE3YIBTATE | rerepotpodhoB;
AHTPOIIOTEHHOTO 9KOJIOTHIECKHX (PAKTOPOB;
BO3JCUCTBHUA COOTBETCTBHSI OPTaHU3MOB
Ymeer: OOBACHATE | cpene  ux  obuTAHUA
MEXaHH3M PETYISINH U | O)focHOBBIBAET
yCTOMIHBOCTH OTPHIATENHHOE  BIHSHHE
TMONYJIAUMN;  M300pakaTh | apgoroms, HUKOTHHA,
rpaguuecku OCHH | HapKOTMYECKUX — BEILECTB
[UTaHus U CTPOMTE | g 3MOPHOHAIBHOE M
IKOJIOTHICCKUC HOCTIMOPHOHAJILHOE
[HPAMUIBL,  ONPEICIATE | phaspyTHe YenoBeka.
THUII B3aUMOCUCTBUS
Haer omnpeesieHne
MEXTY OTACTBHBIMH | -
., | buocdepa, HOoOC(epa,
BUIAMH B  KOHKPETHOM
CYKIIECCHS
9KOCHCTEME; BBIABIIATD
TIPHCIIOCOOIICHUS
OpPraHW3MOB K  cpelne
oOuTaHUA.
AHanu3upoBaTh u
OlLIEHUBATH  [JI00AJbHbIE
9KOJIOTUYECKHE MPOOIEeMbI
u ux pelIeHus,
MOCJIE/ICTBHS COOCTBEHHOU
JEATEBHOCTH B
OKpy’Karomieit cpene.
3HaeT: CYILIHOCTb
OHMOIOTHYEeCKHIX
MPOIIECCOB:  KPYTOBOPOT
BEIIECTB M IMPEBpaIleHUE
SHEPTHH B 3KOCHCTEMax U
6uochepe; CTPYKTYPBI
BUIA W IKOCUCTEM,
9KOJIOTHYECKYO
TEPMHUHOJIOTHUIO.
OK1-OK10
2. Dxonornyeckne | IMeeT  NPAKTHYECKHH | OgocHoBbIBaET Tectb
OCHOBBI panuoHaIbHOro | OMBIT:  HAOMONCHUA 33 | posnejicraie
NPUPOIOIOIH30BAHUS OHONIOTHYECKUMH MPOM3BOJICTBEHHOM
00BCKTAMH; TIPUMCHCHHS JIEATENBHOCTH B 00nacTH
3HAHUA O B3AUMOJCHCTBUU | (pooif 6y ymeit
(akropos Ha3eMHO- | ynobeccn Ha
BOBJYIIHOA  CPENBl MUl | gkpysKatolyio cpey.
JOCTHKEHUS  COCTOSTHUS
®opMyJIHPYET OCHOBHbIE
KomdopTa B OBITY;
XapaKTEPUCTUKH
BBISIBIICHUSI NPHU3HAKOB N
.. | anexTpocTaHIuH,
U3MEHEHHs OKpYKaroleh
PUPOIOOXPAHHBIX
cpenbl B pe3yJbTaTe .
TEPPUTOPHIA.
AHTPOIIOT€HHOT'O
BO3/ICHCTRHS HasbiBaer OCHOBHBIE
HCIIONB30BaHKUs BoAbpl u3 | HAllPaBJICHHA
OTKPBITBIX HCTOYHHKOB U | IPHPOAOOXPAHHOU
oumiieHus: B ObiTy BOjpl | ACATCIBEHOCTH,
JUTSL TTATBSE; IpuBoauT TpAMephI
[PEIOTBPAIICHHST 3PO3UH | HCUEPHACMBIX u
M HCTOLICHWS  IIOYBBI | HEMCUEPIAEMBIX,
myTeM OepeXHOT0 | BO30OHOBUMBIX U
OTHOMICHUSI K | HEBO30OHOBHMBIX
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HACAXKACHUSM,
COXPaHEHHA  JIUCTOBOTO
omaja B MapKax, cajax Ha
TOPOJCKHUX Ta30HAX;
Ymeer: IIPUMEHATh
3HaHUSI ~ HKOJIOTHUECKUX
NpaBWJI  TpPH  aHAIN3e
Pas3IMIHbBIX BUJIOB
XO3SIICTBEHHON
JESITEIbHOCTH; IPUMEHSTh
9KOJIOTUYECKHE  3aKOHBI
[P OLIEHKE BO3JECHCTBUS
Mr000r0 MPOM3BOJICTBA HA
yCTOWYMBOCTH OHOC(heEpHI;

co0JIo1aTh TIPUHIINIIBL
PaIOHAIBHOTO
NPUPOJONOJIb30BAHUS B
XO351ICTBEHHOU

NEeATENILHOCTH, COOII0IATh
KyIbTypHBIC  MPUHIIAIIBI
[IOBEJICHNUsS 4YEJIOBEKAa B
Jecax M mapkax;

HAaxXOJUTh WHPOPMAIIHIO O
OMOJIOTUYECKUX OOBEKTAX
B Pa3JIMYHBIX HUCTOYHHUKAX

" KPUTHYECKH ee
OLICHHUBATh;

3HaeT: CMBICI TepMHUHA
IPHPOOIIONE30BaHHUE,
ucyeprnaeMble u
HeucyepraeMble pecypchl
3emun, HCTOYHUKH
JOTIOJTHATENBHBIX

pecypcoB uUId  KHTeIeH
3eMin, JJONOJIHUTEIbHBIE
HCTOYHUKHU SHEPTUH

OKI1-OK10

pecypcoB.

Jaet omnpejaeaeHue
monuTopuara OC, OOIIT
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[Ipencenarent UHKIOBON KOMHCCHH il E.A. Peiim




1.IHOACHUTEJIBHASA 3AIINCKA
1.1 IIporpamma y4eOHOW JMCHUIUIMHBI SIBJISIETCH YaACTHI0O TMPOrpaMMbl
MOATOTOBKM CIENNATHCTOB CPpeJAHero 38eHa no cnenuaiabuoctam CIIO
23.02.03 TexHuueckoe 00CITyKUBAaHUE U PEMOHT aBTOMOOMJIBHOTO TPAHCIIOPTA;

23.02.01Opranu3zanus nepeBo30K U yIpaBieHUE Ha TpaHcropTe (110 BUAAM)
15.02.04 CnieunanbHble MAIIMHBI U YCTPOICTBA,

15.02.07ABTOMaTH3alMsl TEXHOJOTUUYECKUX IIPOIIECCOB M IPOU3BOJCTB (I10
OTpaciisim);

15.02.08 TexHOMOTHSI MATUHOCTPOCHUS;

09.02.01 KoMnprOTEpHBIE CUCTEMBI U KOMILJIEKCHI;

09.02.031TporpammMupoBaHue B KOMOBIOTEPHBIX CUCTEMAX;

1.2. Mecto y4eOHOH AUCHMILUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CIEeHAJTHUCTOB CPeIHero 3BeHa:
OO0meoOpa3oBaTeIbHBIN UK (TIPOGUITBHBIC TUCITUATIIHHBI)

1.3. leau u 32724 y4eOHOM AMCUMILIMHBI — TPe0OBaHUSA K pe3yjabTaraM
OCBOCHUSA Y4eOHOM IMCIUTIIUHDI:

[lenbto 0OyueHHsT y4eOHOM AUCHUIUIUHBI «ACTPOHOMUS» SBISETCA
3HAKOMCTBO OOYYarOIIUXCS C COBPEMEHHBIMU MPEJACTABICHUSIMU O CTPOSCHUU U
sBoMmonMu  BceeneHHoil,  cmocoOcTBOBaHHME — (DOPMHUPOBAHHMIO  HAYYHOTO
MHPOBO33PEHUS.

3agayaMu aCTPOHOMHH  SIBJISIFOTCS  (POpMHpOBAHHE TIPEICTABICHUN O
CANHCTBE (PU3MUYECKHX 3aKOHOB, JCHCTBYIONIMX Ha 3emyie U B O€3rpaHUYHOM
BcenieHHOM, O HENMPEpPBIBHO IPOUCXOMAAIIECH 3BOJIIOLMU HAIIEH IUIAHETHI, BCEX
KOCMMYECKHX TEJI U UX CUCTEM, a Takke camoi BceaeHHOM.

OcBoeHHE cojiepKaHus Y4eOHON AUCITUTIIMHBI «AcTpoHOMHS" oOecreunBaeT
JIOCTUKEHUE CTYJIEHTAMH CJICIYIOIIHNX PE3YIbTATOB:
3HATH/ MIOHUMATh:
" CMBICJI TEPMUHOB M NMOHSITHIA:CO3BE3/IME, BHICOTA M KYyJIbMUHALIMS 3BE3]
n ConHIa, SKJIMITHKA, MECTHOE, IMOACHOE, JIETHEE W 3UMHEE Bpems,
KOHpUTypalus TJIaHET, CHUHOJWYECKUH W  CHACPUYECKUN  MEPHOJIbI
oOpailieHusl TUIaHET, TOPU3OHTANBHBIM Tapamiakc, CoJIHEUHas CcHUCTeMa,
MJIaHeTa, acTePOU[IbI, KOMEThI, METEOpbI, OOJUJbI, METEOPUTHI, 3BE3]a,
CBETUMOCTh, IIApCEK, KocMoJiorus, Bcenmennas, wMonens Bcenennou,
bBouib1110#1 B3pBIB, PETMKTOBOE U3JIYyUYCHUE;
" cMbICJ QU3MYECKUX BeJIMUYMH: CKOPOCTh,Macca, CUJa, TEMIIEPATypa,
KOJIMYECTBO TEILIOThI, CBETUMOCTb;
"  cMbICJ QU3MYECKUX 3AKOHOB. BCEMUPHOT0 TATOTeHUs, 3aKkOHOB Keruiepa,
3akoHa Xa00ia;



MeTO/Ibl aCTPOHOMUYECKUX U (PU3HUUYECKUX UCCIIECIOBAHUM;

yMeTh:

ONMUCHLIBATL M OOBSICHATHL ACTPOHOMHMYECKHE SIBJIEHUSI M CBOMCTBA
He0eCHbIX TeJi: HEOOXOAUMOCTh BBEJIEHHS BHCOKOCHBIX JIET U HOBOTO
KaJICHAApHOTO CTUJIS; HAOII0/laeMble HEBOOPY)KCHHBIM TJIa30M JIBMKECHUS
3Be3a ¥ CoHIIA Ha pa3IMYHBIX TeorpaduyecKkux MUpoTax,npupory JIyHsl u
3emiu,MeXaHU3M MapHUKOBOro 3¢dekra u ero 3HA4YeHHE JJis
GbopMHpOBaHUS W COXpPAHEHUS YHHUKAJIbHOW MPUPOIbI 3eMJIU;IBUKEHUE U
dazsl  Jlynel, mnpuunHbl 3atMeHud  Jlyaspt u  CojHIA; TPUYUHBI
BO3HMKHOBEHHUSI TMPUIMBOB Ha 3emiie M BO3MYILIEHUN B JABUKEHUU T
ConHedHOM cHCTEMbI; OCOOCHHOCTH JBUXEHUs Tel COJIHEYHOW CHUCTEMBbI
noa  JCHCTBMEM CWJI  TATOTEHHs 1O  OopOUTaM ¢ pa3IMYHbIM
HKCLUEHTPUCUTETOM; XapaKTepHbIE OCOOEHHOCTU MPUPO/Ibl TUIAHET-TUTAHTOB,
UX CIOYTHHKOB M Kojel;, mnpupody Maiubix Tenl COJHEYHON CHUCTEMBI,
OMUCHIBATH SIBJICHUSI MeTeopa W Oonuaa, BHyTpeHHee cTpoeHue ColiHia u
CocoObI Tepeaayu DSHEPTUM U3 IEHTpa K TIOBEPXHOCTH; MEXaHU3M
BO3HUKHOBeHUs Ha COJHIIE TPaHyJISIUH U MATEH; OCHOBHBIC OTIIMYUTEIIbHBIC
OCOOEHHOCTH 3BE€3]l PAa3jIUYHbIX [OCIEAOBATEIILHOCTEH Ha JUarpamme
«CTICKTp — CBETHUMOCTB);3TaITbI dbopmupoBanus u HBOJIIOIINU
3BE3/1bl;(PU3HUECKHE OCOOCHHOCTH OOBEKTOB, BO3HHKAIONIUX HAa KOHEYHOM
CTaJlMU HBOJIIOLIUU 3BE3[: OENBbIX KapJIMKOB, HEHTPOHHBIX 3BE3/l U YEPHBIX
ABIp;

NPUMEHSITh NMOJyYeHHbIe 3HAHUS /1JI51 PellleHusl 3a/1a4;

OTJIMYATh TUIOTE3bl OT HAYYHBIX TEOPHI, CPABHUBATH BBHIBOJbI
A. DiiHIITElHA u A. A. ®puagmana OTHOCHUTEIIBHO MOJIEIN
BcenenHoil;000CHOBBIBATH CIIPaBEJIMBOCTD MOJIEIIN ®puamana
pe3ynbTataMu HaOMIOIEHUN «KPAaCHOTO CMEIICHHUS» B CHEKTpax TaJlaKTHK;
UHTEPIIPETUPOBaTh ~ OOHApyXEHHUE  PEIMKTOBOTO  W3IYYEeHUs  Kak

CBUJETEIHCTBO B MOJIb3Y TUIOTE3bI ropsiuein
Bcenennoii;knaccupuumpoBarh OCHOBHBIE MIEPUO/IBI ABOJIIOIIAN
BcenenHol ¢ MOMEHTa Hadaja €€ paclIMpeHus — boabIIoro B3pbIBa;

HHTEPHPETHPOBATH COBPEMEHHBbIE JaHHbIE OO0 YCKOPEHUU paclIupeHUs
BceneHHol Kak pe3yJsibTaTa ACUCTBUS aHTUTATOTEHUS! K TEMHOM YHEPIUM» —
BHJIA MATEpHUM, NMPUPOAA KOTOPOW €IIe HEU3BECTHA; CHCTEMATH3HMPOBATH
3HaHUS O METOJIaX HCCJENOBAaHUS M COBPEMEHHOM COCTOSIHUU MPOOJIEMBbI
CyLIECTBOBaHMS KU3HU BO BCeeHHOM.

NMeThbnpakTHUeCKUil ONBIT WCIOJIb30BAaHUSATIPUOOPETEHHBIX 3HAHUN U
YMEHHUB ITOBCETHEBHOM KU3HMU:

NPUMEHATDH 3BE3/IHYIO KapTy ISl IOUCKa Ha HeOe OMpEeeIeHHBIX CO3BE3ANN
Y 3BE3;

OLICHUBATh BIMAHUE HA OPraHU3M YEJIOBEKA M JAPYrMe OpPTraHU3MBbI
COJIHEYHOM aKTUBHOCTH;

paboTath ¢ KaleHaapéM;

paznuyath ¢asbl JIyHbI;

paboTatTh C ANEKTPOHHBIMHU PECYpPCaMHU.



" BOCHPMHMMATH M HA OCHOBE NOJYYEHHBIX 3HAHHI CAMOCTOSATEJIHHO
olleHMBaThL WHpOPMAIUIO, cojaepxkamytocss B coobmenusx CMU,
HNHTepHeTe, HAYYHO-TIOMYJIAPHBIX CTaThAX.

PesynbraT ocBoeHus pabodeit mporpaMMBbl IO JUCITUTIIMHE «ACTPOHOMUS»BITUSET
HadopmupoBanne  ycryaeHtoBoOmmx (OK)u  mpodeccuonampapix  (I1K)
KOMITETCHIIN:

Kona \ HaunMeHoBaHMe pe3yJbTaTa 00y4eHus

Jast cnemmanbHocTteii 15.02.04, 15.02.08,23.02.03, 23.02.01, 09.02.01,
15.02.07 (6a3oBast mOATOTOBKA)

OK'1 |IloHuMaTh CyIIHOCTH M COLIMAIBHYIO 3HAYMMOCTb CBOEH OyayIieit
npodeccun, MPOSBIATh K HEMl YCTONYUBBIM HHTEpEC.

OK 2 | Opranu3oBbIBaTh COOCTBEHHYIO JAESATENBHOCTD, BHIOUPATH TUIIOBBIE
METO/Ibl M CLIOCOOBI BBITTOJIHEHHSI TPO(ECCUOHANBHBIX 33]1a4, OLIEHUBATh
uX 3QPEeKTUBHOCTh U KA4Y€CTBO.

OK 3 | Ilpunumath pelieHus B CTAaHAAPTHBIX M HECTAaHIAPTHBIX CUTYalUsSIX U
HECTHU 33 HUX OTBETCTBEHHOCT.

OK 4 | OcymecTBisiTh MOMCK M HUCIOJIb30BaHUE WHMOpMAIU, HEOOX0IUMOMN
st 3¢ (GEKTUBHOTO  BBINOJIHEHUS — NMpodecCUOHANBHBIX  3ajiad,
po¢heCCUOHAIBHOTO M JINYHOCTHOT'O Pa3BUTHSI.

OK 5 | Ucnonb3oBaTth MHOOPMAIIMOHHO — KOMMYHHUKAIIMOHHBIC TEXHOJOTUH B
podheCCUOHATIBHON JIEATEIbHOCTH.

OK 6 |Paboratp B KoOJJIEKTUBE U KoMaHAe, 3(P(EeKTUBHO o0OmATHCS C
KOJJIETAMH, PYKOBOJICTBOM, MOTPEOUTENSIMH.

OK7 |Bbparp Ha ceOs OTBETCTBEHHOCTh 3a palbOTy WICHOB KOMAaHJbI
(MO TYMHEHHBIX ), PE3YJIbTAT BHIMOJHEHUS 33/ IaHUM.

OK 8 | CamocTosiTenbHO  OompenensaTh  3a7aud  NPOPECCHOHAIBHOTO U
JUYHOCTHOTO PAa3BUTHUS, 3aHUMATHCS CaMOOOpPA30BAHHEM, OCO3HAHHO
MJJAHUPOBATH MOBBIIICHUE KBAUTHU(UKAIUH.

OK 9 | OpuentupoBarbCsi B YCJIOBHSIX YAaCTOM CMEHBI TEXHOJOTHM B
poheCCUOHANIBHON JEATEIIbHOCTH.

OK 10 | UcrionHAT, BOMHCKYIO OOSI3aHHOCTh, B TOM YHCIIE€ C NPUMEHEHUEM
NOJIyYEHHBIX NPOodEeCCHOHATIBHBIX 3HAHUM (1151 FOHOIIEH )

Jas cnenuanbHocTeii23.02.03u 09.02.03 (yriy01eHHAsIOATOTOBKA)

OK 1 |IloHuMath CyIIHOCTb U COLIMATBHYIO 3HAUUMOCTh CBOEH OyIy1eit
npodeccuu, MposIBISATh K HEM YCTOMYMBBIA HHTEPEC.

OK 2 | OpranuzoBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTD, ONPEILIATh METOIbI U
CrocoObI BBITIOJTHEHHUS MPO(ECCHOHATBHBIX 3aa4, OIIEHUBATh UX
7 PEKTUBHOCTD U KA4€CTRO.

OK 3 |Pemarp mnpoOiembl, OIEHUBATb PUCKHM U MPUHUMATH pEUICHUS B
HECTaHJAPTHBIX CUTYALUSX.

OK 4 | OcyuiecTBisITh MOMCK, aHAIU3 U OLEHKY MH(QOpMAaIH, HEOOXOIUMON
JUIS  TIOCTAHOBKM M pemieHusi  npodeccHOHaNbHBIX  3ajad,




1po(heCCHOHAIBHOTO M JIMYHOCTHOT'O Pa3BUTHS.

OK 5 | Mcnons3oBaTh HHGOPMAIIMOHHO — KOMMYHHUKAITMOHHBIC TEXHOJIOTHH JIJIST
COBEPIIICHCTBOBAHMSI MPO(HECCUOHATBHOU MEATeTLHOCTH.

OK 6 |Paborarh B KOJUIGKTHBE H KOMaHJC, OOCCIIEUMBATh €& CINIOUCHHE,
2 PeKTUBHO 00IIATHCS C KOJUIETaMH, PYKOBOJICTBOM, MOTPEOUTEIISIMH.

OK7 |CraBurb 1enu, MOTHBUPOBATh  JCATEIBHOCTh  IMOJYUHEHHBIX,
OpraHU30BbIBATh U KOHTPOJIUPOBATH UX pabOTy C MPUHSATHEM Ha cels
OTBETCTBEHHOCTH 32 PE3yJIbTAT BHINIOJHEHHUS 3aJaHH.

OK 8 | CamocToATenbHO  OMNpeneisTh  3aJadyd  MNpo(ecCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHHWEM, OCO3HAHO
IJIAHUPOBATH MOBHIIICHNE KBATU(UKAITUH.

OK9 |bpiTh TOTOBBIM K CMEHE TEXHOJOTUM B MIpodeccHoHaTbHON
JIEATEIIbHOCTH.

OK 10 | UcrionHsAT, BOMHCKYIO OOSI3aHHOCTH, B TOM YHCII€ C NPUMEHEHUEM

MOJIYYCHHBIX MPOodheCcCUOHATBHBIX 3HAHUM (JUIsI FOHOIIIEH )

1.4. KoJumn4yecTBO 4YacoB Ha OCBOeHHe Ppado4eil NporpaMmmbl

yueOHoi

AUCHMIIMHBI:

MaKCUMaJIbHOW y4eOHON Harpy3ku cTyJeHTa 444ac, B TOM YHUCIIE:
00s13aTeTbHON ay TUTOPHON y4eOHOM Harpy3ku obydaromerocs 34 yaca,
CaMOCTOSATENIbHOM paboThl oOy4aromerocs 10 gacos.




2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI

2.1. O0bemM yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

Bup yueOHo# padoThI

Oovem uacos

MakcumaJibHas ydyeOHasi Harpy3ka (Bcero)

44

Oo0s13aTeIbHAS ayAUTOPHAA y4eOHAasi HArpPy3Ka (Bcero)

34

B TOM 4YHCJIC.

J1a00paToOpHbIE PaOOTHI

MNPAKTHYCCKHC 3aHATHA

KOHTPOJIbHBIE PA0OTHI

KypcoBasi paboTa (IpoeKT) (eciu npedycmompero)

Apyruc (I)OpMI)I n MCTOAbI OpPIraHHU3allUuH O6p&30BaTeHLHOFO
nmpomneccca B COOTBCTCTBHU C Tpe6OBaHI/ISIMI/I COBPCMCHHBIX
IIPONU3BOACTBCHHBIX U O6p2130BaTeJII>HBIX TEXHOJIOTUH

CamocTosiTesibHAsi padoTa CTyIeHTa (BCero)

10

IIpomescymounas ammecmayus. nu¢¢epeHuMpPOBAHHBIN 3a4€T




2.2. TemaTu4ecKuil IJIaH U cofep:KaHue Y4eOHOM TN CIUIJINHBIACTPOHOMHUS

HauMeHO8aHue
HaumeHnoBanue Coaep:xanue yueOHOI0 MaTepHaJia, 1a00paTopHble PadoThl U MPAKTHYECKHE 3aHATHS, CAMOCTOATEIbHASA Oo0bem Yposens
pa3iesioB U TeM paéoTa obyqawmmxcs, KypcoBasi pa6ota (IPOEKT) (eciu npedycmompeHst) 4yacoB/3a4eTH OCBOEHUS
bIX e/IMHHIL
1 2 3 4
AcTpoHomusi, ee 1 Acmponomus, ee ceasv ¢ Opyeumu maykamu. Cmpykmypa u macwmabvl Bcenennoii. Ocobennocmu 2 1
3HaYICHUE H CBII3Db C ACMPOHOMUHECKUX MeMOO08 UccIedosanusl. Teneckonvl u paouomeneckonsl.
APYTUMH HayKaMH -
Camocmosmenvhas paboma cmyoenma: Bceeonnosas acmponomus. 1
Tema 1 CopneprxaHue y4eOHOro MaTepuaia: 6 2
IIpakTu4yeckue 1 3Be3bl U CO3BE3AMSA. 3BE3IHBIE KapThl, INIOOYChl U aTiackl. Buaumoe IBHXKEHHE 3Be37] Ha Pa3IMUHBIX
OCHOBBI 2CTPOHOMMH reorpapuueckux muporax. KynabMuHanus cBeTwia. Bugumoe rogudnoe newkenne CoiHba. ODKINNTHKA.
2 JBmwxenwne u ¢aspl JIyael. 3atmenus ConHna u JIyael. BpeMst u kaneHaaps.
JlabopaTopHbIe pabOTHI: 2
Nel «M3ydenue 3BE31HOTO Heba C MOMOIIBIO MOJIBM)KHON KapThl 3BE3THOTO HeOa))
JemoHcTpauuu:
Kapra 38é3aH0r0 HeOa. Temrypuit
Camocmosmenvhas paboma cmyodenma: HabnoO0eHus (He8oopysxceHHbIM 2na3om): « OCHOBHbIE C038e30UsL U 2
Haubonee ApKue 36e30bl OCEHHE20, 3UMHe20 U 8ecenHe20 heba. M3menenue ux noaiodceHus ¢ meueHuem 6pemMenuy,
«/suorcenue Jlynot u cmena ee ghazy
Tema 2 Coneprxanne yueOHOTO MaTepHana: 6 2
CTPOVGHHG 1/ PasButue nmpencTaBIeHHHi O CTpPOEHMH MHpa. | eoIeHTphyeckas cucteMa Mupa. CTaHOBIEHHE
Conneunoii cucTembl TeJIMOIIEHTPHIECKOM cucTeMbl Mupa. KOH(HUTyparuu IUIaHeT W yclIoBHS WX BuUaAMOcTH. CHHOIHYECKHN U
> CUIICpHUYECKHUH (3BE3JHBIN) MEpHObI 0OpaIIeHNS TIaHET.
3akonsl Kemnepa. Omnpenenenue paccrosstHuii u pasmepoB Ten B CoiHeuHOH cucreMe. ['OpH30HTaJIbHBIN
TrapaJuiakc.
3| JBmwkeHne HeOECHBIX Tel IMOA NeWcTBHeM cul TsaroteHusa. OmpeneneHne Macchl HeOECHBIX Tell. JIBirkeHne
HCKYCCTBEHHBIX CIYTHHKOB 3eMJIM M KOCMHUYECKHX anmnapaToB B CoIHEUHOH cucTeMe.
Jemonctparmu:
Tennypuit
Camocmosmenvhas paboma cmyoenma. 1
O Bcemupnom mazomenuu. Vickyccmeenmvie cnymiuxu 3emau.
Tema 3 Coneprxanne yueOHOTO MaTepHana: 8 1
HPI’IPOEa Tea 1/ Conneunas cucTemMa Kak KOMIUIEKC Tell, MMEIONIIUX oOIee npoucxoxaeHue. 3emiast u JlyHa — nBoiHas
CounneuHoii cucTembl rianera. MecnemoBanus JIyHBI KOCMAYECKAMH ammaparami. [TuaoTapyemble moseTsl Ha JIyHy.
2 ITnanets! 3eMHoM rpynmnsl. [Ipupona Mepkypusi, Benepsr u Mapca. I1naHeTbI-rUraHThl, UX CIyTHUKU U KOJIBLA.
3| Maubie Tena COHEYHOM CHCTEMBI: aCTEPOMIbI, IIAHCTHI-KAPIMKH, KOMETbI, METCOPOUIBL, METCOPBI, GOTH/IBI 1
METEOPHTHI.
JeMmoHcTpanuu:
PeaxtuBHOe nBMxeHne. ConHeuHas cucteMa (Mojensb).dororpadun ruiaHeT, Moy4eHHbIe PU ITOMOIIH TeJIECKOIa
Xab01
CamocmosmenvHas paboma cmyoeHma. 2

Onpeodenenue svicomul 2op Ha Jlyne no cnocody I anunesny
Dusuyeckue 0CHOBbL KOCMULECKUX NOJIEMO8.




CoJiHlEe ¥ 3Be3IbI

Tema 4

Copepxanne yaeOHOT0 MaTepuana;

Wznydenune n temneparypa Connana. Cocra u crpoenne Conana. Mctounuk ero sneprun. Atmocdepa ConHia.
ComHeyHasi aKTUBHOCTh M €€ BIHMAHHME Ha 3eMiro. 3BE3Ibl — JaleKWe CONHIA. [ OOMYHBINA mMmapaiiakc u
paccrostHus 1O 3Be3A. CBETHMOCTB, CIIEKTP, LBET M TEMIlEpaTypa pa3iIMdyHBIX KJIacCOB 3Be3xd. Jmarpamma
«CHEKTP — CBETHMOCTbY.

2| Maccel u pasmeps! 3Be3n. Mojenu 3Be3n. IlepemMeHHble M HecTalMOHapHble 3Be3fbl. Lledenapr — Maskn
Bcenennoil. DBoIOIMS 3B€3/1 PA3IMYHOM Macchl

(=Y

Jemonctpaumu:(Ha 3kpane), «/IBoiHbIe 3Be311bD)
®doTorpaduu 3BE3/1, HOJyUCHHBIC IPU ITOMOIIH TEICCKONMa Xab01

Camocmosmenvhas paboma cmyoenma:

1. «Onpeodenenue ycnoguii BUOUMOCMU NIAHEM 8 MeKyuem y4eOHoM 200y,
2.«Onpeoenenue memnepamypvr Connya na 0CHO8e U3MepeHUs COTHEYHOU NOCMOAHHOUY,
3.«Habmiooenue memeopnozo nomoxkay,

4.«Onpedenenue paccmosmus

00 yOanenHvix 00beKMos Ha OCHOBE USMEPEHUSL NAPALIAKCAY,

5. «M3yuenue nepemennvix 36€30

PA3TUYHO20 MUNAy.

Ctpoenne u

Tema 5

Copepxanne yaeOHOr0o MaTepuana;
1| Hama I'anaktuka. Ee pasmepsl u cTpykTypa. JlBa Tuna Hacenenus [amakTuxu. Mesk3Be3qHas cpeja: ra3  IbLIb.

IBOIIONHS Coupanbueie pykaBa. Smpo T'amaktuku. OOmactu 3Be3fooOpasoBanus. Bpamenue [amaktuku. IIpoGrema
Beenennok «CKpBITOI» Macchl. PasHOOOpa3ne Mupa rajakTHK.
2 KBazapsl. CKOIJIEHHS U CBEPXCKOIIEHUS TamakTuK. OCHOBBI COBpEeMEHHOHN KocMmomorun. «KpacHoe cMmenienney
u 3akoH Xab6ma. Hecraunonapuas Bcenennas A. A. ®puamana. Bonbinoii B3pwiB. PenukToBOe n3inyueHwue.
Yckopenne pacmmpenus Beenennoit. « TeMHast SHEPTHD) U aHTUTATOTCHHUE.
JemMoHcTpamuu:
dotorpadun 3BE3/1, TATAKTHK ,[I0JYYCHHBIC TIPU MOMOIIIH TeJiecKona Xab0
Camocmosmenvhas paboma cmyoenma.
Hccnedosanue siueex benapa
Tema 6 Conepxanne yaeOHOT0 MaTepuana;

Ku3Hb M pa3yMm BO

1| Mpo6rema cyiiecTBOBaHMs KU3HU BHE 3eMJIH. Y CII0BUS, HEOOXOAUMBIE JUT Pa3BUTHUS KU3HH. [IOMCKM KU3HY Ha

Beenennoii ianerax ConHeuHoi cucteMbl. CIIOKHBIE OpTaHUYECKHE COeMHeH s B KocMoce. COBpEMEHHbIE BO3MOKHOCTH
KOCMOHABTHKHM W PAJMOACTPOHOMHUHU ISl CBA3H C IPYTMMHU IUBUIM3AIUAMH. [LJIAHETHBIE CHCTEMBI y JPYTHX
3Be371. UeIOBEUECTBO 3asBIISET O CBOEM CYIECTBOBAHHH.

JemMoHcTpammu:
Conneunas cucrema (Mozenn). Pororpaduu IIIaHET, C/IETAHHBIE C KOCMUYECKHX 30H/I0B.
Camocmosmenvhas paboma cnyoenma:
Crtpoenue u pazputue BeeneHHOH.
Bcero:




3. YCJOBMUS PEAJIM3AIIMY YYESHOM JUCITUITIJIMHBI

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MATEePUAJILHO-TEXHUYECKOMY
o0ecneyeHun 1o

Peanuzamus yueOHON NUCHUIUIMHBI TpeOyeT HAIWYHS y4eOHOTO KaOHHeTa.
O6opynoBanne y4eOHOTO KaOWMHETa: MecTa i CTYACHTOB, CTOJ TMPENOaBaTes,
JI0CKa JIJIsl HAlTMCAHUS MEJIOM, TEJIECKOII, MOJIEb MJIAHETHOW CUCTEMBI (TEILTYpHil),
Mozaenb HebecHoU cdepsl, riodyc Jlynel, rmoOyc 3emum, TOABWKHAS KapTa
3BE3HOTO Heba, JIIOKCMETp, HIKajla AJIEKTPOMATHUTHBIX BOJH, METEOMpUOOpHI,
CIpaBOYHas U ydyeOHas JUTEpaTypa, HArIsAHbIe TOCOOUS, TIIaKaThI.

TexHuueckue CpeacTtBa OOy4YeHHUs: BHJCONPHUCTaBKa, MOHOOJIOK, JKpaH
MPOCKIIMOHHBIA, HOYTOYK, MPOEKTOp, mporpammHoe obOecmeudenue,DVD- mieep,
yueOHbIe BuseopmibMbl 1 Habop DV D —auckos.

3.2. UudopmanuonHoe odecnevyeHne 00ydeHust
IlepeyeHb pexoMeHAyeMbIX Yy4eOHbIX wu3AaHuii, VHTepHeT-pecypcos,
JTOTOJHUTEJIbHOM JIUTEPATYPbI
OCHOBHbBIE HCTOYHUKHU:
1. JlorBunenko, O.B. Actponomus + ellpunoxenue : yueOHUK / JIorBUHEHKO
O.B. — Mockasa : KaoPyc, 2020. — 263 c. — ISBN 978-5-406-00329-9. —
Texkct  SNEeKTpOHHBIA. — 3bC  "Book.ru". — URL:
https://book.ru/book/934186
2. Boponmnos-Benssimunos, b. A. Actponomus. 11 xiacc. ba3oBblit ypoBeHb :
yueOHuk / Bb. A. Boponnos-Benbsmunos, E. K. Crpayr. 5-e wu3n.,
nepecMoTp. Mockga : [Ipoda, 2018. 240 c. : un., [8] a. uB. ni. (Poccuiickuit
yueOHuk) . (Beptukans) . ISBN 978-5-358-19462-5
HNuTepHeT-pecypcsbl:
ObC IOpaiir. - UnaTepHet- ccpuika https://urait.ru/

9bC BOOK .ru. - UaTepuet- ccpuika https://www.book.ru/

OBC Jlans. - UntepHer-cebuika https://e.lanbook.com/

OBC IPRBooks. - UatepHeT- ccbuika http://www.iprbookshop.ru/
HOb eLibrary. - Uateprer-cebuika https:.//www.elibrary.ru/

ok wbdpRE
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YUYEBHOI
JUCLUILJIMHBI

B  nmpomecce  peanmuzanuyd  mporpaMMmbl  YUE€OHOM  JIMCITUTLIMHBI
MPOBOJUTCATEKYIIIMA W NPOMEXKYTOUHBIM  KOHTPOJb  HWHAWMBUAYAIbHBIX
00pa3oBaTEIbHBIX JOCTHKEHUNU — JEMOHCTPUPYEMBIX OOYUYAIOIIMMUCS YMEHUM U
3HAHUM.

Tekymuii KOHTPOJIb MPOBOAMUTCS IPENOAABATEIIEM B IMPOIECCE MPOBEACHUS

NPaKTUYECKUX 3aHIATUH H JIA0OpPaTOPHBIX pabOT, TECTUPOBAHHS, a TaKKe
BBIMIOJIHEHUSI ~ OOYYArOIIMMUCS ~ WHIWBUAYQIBHBIX  3aJaHHid,  MPOEKTOB,
UCCIICIOBAHUMN.

OOyuenne 1o y4yeOHOW JUCHMIUIMHE 3aBEPIIACTCA IMPOMEKYTOUHOU

aTTecTallel, KoTopas mpoxoaut B popme auddepeHnpoBaHHOro 3aueTa

JIJ1st TPOMEXKYTOYHOM aTTECTAIMK M TEKYIIEro KOHTPOJIS 00pa30oBaTEIbHBIM
yupexaeHuemM cosnatorcs Gouabl oneHouHbIX cpeacts (POC), Bkiroyaronme B
ceost nearoruaeckue KOHTPOJIbHO-U3MEPUTEIbHBIC MaTepHaIbl,
NpeHa3HAYCHHBIC IS ONPENEICHUS COOTBETCTBUA (WJIM HECOOTBETCTBUS)
WHIUBUYAIbHBIX ~ 00pa30BaTENbHBIX JIOCTUKEHUN OCHOBHBIM TOKa3aTelsiM

pe3yJIbTaTOB MOATOTOBKH (Ta0IuIIa).

Pasznen PesyabTaTsl OcHoBHBbIE OKA3aTeN N Pe3yJbTATOB DopMbI 1
(Tema) . (OCBOEHHBIE yMEHHs, 3HAHUS, MOATOTOBKH METOAbI
yueoHoii IPaKTHYECKUH OTIBIT) KOHTpOJIs
AMCHMILIHHBI
ActpoHomusi, | Cmydenm umeent npaKmuyecKuii Onblm: Haer onpeaeaeHue: HOHATHA | Tagnuua
ee IHAUCHHE | Ha6m00HHs S BEMIHOLO eGa | ACTPOHOMHH. BBISBAAETICBA | cpappurensHO
1 CBSI3b € MOCPEACTEOM  TENECKONa, ~TPUMEHEHHS | o borovit KA HAYKH €O CMEHHBIMI | 1o anammsa
ApyruMu 3B€3HOM KapThl U1 HOHCKAa Ha HeOe gaquHMH JMCHHATUIHAMHE. | reneckoma —
HayKaMH OIPENIENIEHHBIX CO3BE3ANN U 3BE3]L NPEACTHET  POIE  ACTPOHOMIH B | pedypakropa n
(bopMUpOBaHUN HAYYHOTO | reneckoma-
Cmydenm 3naem: MHPOBO33PCHHs  MHMPA;  HA3BIBAET | pediextopa
MeToapl HayYHOro no3Hanus Mupa.CMbIci | IPHYMHEI BOSHUKHOBEHUS aCTPOHOMHH;
HOHATUM:  acTPOHOMHS,  HaOJIo[eHHe, | MPUBOAUT MPHMePHI, MOKA3BLIBAOIINE
OKCHEPUMEHT, TEJECKOIN, BCEBOJHOBas | POb  aCTPOHOMHM B Da3sBUTHH
ACTPOHOMHSI. [UBHJIM3AI[MH; 3HAYUMOCTh ACTPOHOMHHU
Cmyodenm ymeem: JUTSt MPAaKTHIECKON JIeATENTbHOCTH
o6bACHAT,  polb  acTpoHomun | JOACHOCYHIeCTBIseT aHajms 1
dopMupoBaHIU HAyYHOTO KJIACCU(UKAIIHIO TEJIECKOTIOB;
MHPOBO33peHHsl; NpuMeHseT Meron — | MPUMEHSET  IOIYYCHHBIC B Kypce
HaOMIOIEHUE TOCPEACTBOM  paboThl ¢ $usukM  3HAHMA O XOAe JyueH B
TeNeCcKONoM; BKIAJA ACTPOHOMHH p | JMH30BBIX W 3EPKATBHBIX ONTHYECKAX
bopmupoBarue coBpemenoii | CHCTEMAX IpH 06'bv$[CH€HI/II/I yCTpOMCTBa
€CTECTBEHHO-HAYYHOM KapTHHBI MHpA. U [pUHIANA NEUCTBHS  TEIeCKoma —
OK1-0K10 pedpakTopa U Tereckona-pedaekTopa.

Tema 1 Cmyoenm umeem npaKkmuydeckKuil Onvim: BOCHPOI/BBOHI/IT onpeacneHus | CaMoCTOSTEID
ITpakTuveck | pa6Gotsl ¢ kanenmapém; Habmogenus (a3 | TSPMMHOB M INOHATHUH  (co3Be3nue, | mas paboTa
He OCHOBBI Jlyusl, 3armennii, ConHIa B OTPaXEHHOM | BBICOTA U KyJibMuHalus 38e31 M ConHua, | (3anmonHenue
ACTPOHOMHUH CBETE NP MMOMOIIH TEJIECKOTIa. OKJIMIITHKA, MECTHOE, ITOSICHOE, JIETHEE U | TaOJIUIIBI)

Cmyodenm 3naem:

3onaKaibHbIe u OKOJIOTIOJISIPHBIE
CO3BEe3/IHsl, OCHOBHbBIE TOYKH M IIOCKOCTH
HEOCCHOM cdepbl, TOPU30HTAIBHBIC U
JKBATOpHAJIbHbIE HEOECHBIE KOOPIUHATHI,

suMHee Bpems, (asbl JIyHBI, 3aTMEHUS,
cUJIepUYECKUN u CHUHOJUYECKUN
MECSIIBL);

O0bsicHAEeT HEOOXOAUMOCTH BBEIECHUS
BHCOKOCHBIX JIeT u HOBOI'O
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TEOpeMy O BBICOTE IIOJIOCA MHUpPa HaJ
TOPU30HTOM;

Cmyoenm ymeem:

(hopMyITHpPOBATh  CICAYIOUINE TMOHATHS:
3Be€3/1a, CO3BE3/IMe, KyJIbMUHALUS 3BE3] U
ConHIa, SKIMNTHKA, 3BE3MHBIN TI00YC,
BBICOTA 3BE3/bI, MECTHOE, MOSICHOEC, JICTHEE
u 3uMHee Bpems; (aspl JIyHBI, 3aTMeEHMUS,
CUICPUYECKUN U CHUHOAWYECKUN MECALbI;

KaJICH/IapHOTO  CTWJISL;  HaOJroaeMble
HEBOOPYKEHHBIM  TJIa30M  JIBHXKCHUS
38e37 u ConHIa Ha  Pa3sIUYHBIX
reorpaMuecKuX IINPOTax, JABWKEHHE U
¢a3bl JlyHbl, npuurHbl 3aTMeHHH JIyHBI
u ConHia,

Ipumensier
MOWCKAa  Ha

3BE3HYIO
Hebe

KapTy Ui
OTIpe/IeICHHBIX
CO3BE3IUH U 3BE3/I.

Tector
Jlaboparopnas
pabora (oTuér)

MHTCPNPETHPOBATE  MH(OPMAIMIO O | [foka3pIBaeTHA KapTe 3BE3IHOrO Heba
TIOJIOKCHAN HEOECHOTO 00BEKTA, | 30nuaKanbHbIE CO3BE3IMA.
NPECTABIEHHOTO Ha KapTe 3BE3IHOTO

BbIYHCIISIET: BBICOTY CBETHIIA HA Pererue
Heba; COOTHOCUTEL HaOIII01aeMble O0BEKTHI

Pas3IMYHBIX MIHPOTaX. 3amad
U ux rpadUuecKoe TMpPEACTABICHHE C .
MOMOWIBI0  KapThl  3B3mHOro  HeGa; | IIPeACTaBJsieT B rpaduueckoii hopme Camocrosrensb
pellaTh 3aJaud Ha OIPENENICHHE BBICOTHI MH(OPMAIIHIO O B3AMMHOM Has pabora
CBETHJIA;OMpe eI HUS TMOSICHOTO u | pacronoxenun 3emmy, Jlynsr u Connua | (rpaguueckas
JIEKPETHOTO BpEMEHH TP COJTHEYHBIX ¥ JIYHHBIX 3aTMEHHUSX. pabota)
OK1-0K10 Pemaer 3aJa4M ¢ HCIOJb30BaHHEM

GopMyI IS OTIpeNieNICHUs TOSICHOTO |

JIEKPETHOTO BPEMEHHU.

Tema 2 Cmyodenm _umeem _npakmuueckuu | Bocnipoussoaur MCTOPHYCCKUE | CamocTosTemb
CTpoeHne onbim: pa6OTI>I C DJIEKTPOHHBIMU | CBCACHHSA O CTAHOBJICHHHW W PA3BUTHH | yag pa60Ta
CotHeyHOH pecypcamu. reJMOLEHTPUYECKON CUCTEMBI MUPA; (Tabmmua+
CHCTEMBI Cmydenm 3naem: Bocnpou3sBoauTonpeaeneHus TEPMUHOB rpadHecKas

3akomsl Kemtepa, 3akon BeemmpHoro | 11 MOHATHI (KOHQHrypalus —IUIAHET, | cxey)
TATOTCHUSA, MPUYUHBI ABUXCHHA TEJI MOO CHHOTMECKAN 6 u CHACPIICCKUM
HeﬁCTBHeM CUJI TATOTCHUA U NPUJIMBOB Ha HCPUOJIBI OU PAIICHIS TTaHET,
Jeme TOPM3OHTAJIBHEIN Mapajiakc, YTIIOBBIE
Cmyoenm ymeem: nepeuncisty | PA3MEDHI 00BEKTa, AaCTPOHOMHYECKAS
XapaKTEPUCTHKH TeOIEHTPUIECKON ]e;[HHHua)’
cucteMpl Mupa Apuctotens — [Ttonemes u | CPIHCIHET PACCTOIHNC 10 TUIaHeT mo | - o
TENMONEHTPHYECKO  CHCTeMbl  Mupa | | OPVSOHTAIRHOMY napajiakcy, a mux | o paGota

) asMepsl — TI0 YIJIOBBIM pa3sMepaM Hu
Komepruka; GopMyaupoBaTh CIieIyIOIIHE paCCTCI;)}IHI/IIO' y p p (pewenne
NOHSATHS: TUIAHETA, KOHQUTYpaIUs TUIaHeT, I()I) ’ K 3aau)
CHHOIUYECKHI MEPHOJT obpareHus OpMy/IMpYeT  3aKOHBI erepa,
TAHETHI CHIepHYeCKHIA nieproyy | OMPECISIET MaCChl MIAHET Ha OCHOBE

b
o0palleHusi TUIAaHETBl, TOPH30HTAIbHBIN ITE’GTI’CFO (yrounenHoro) 3aKoHa
mapannakc; — MepednclaTh  BO3MOXKHBIE Oermepa, s
KOH(UIYPAITHH IIAHET; PENAT 33/Ia4H Ha MHCHIBACTOCOGEHHOCTH JBIKCHHS TeT
BEIUHCIICHHE 3BEITHBIX [EPHOJIOR COIHEYHOM CHUCTEMBI IOJ JeHCTBHEM
obpaiieHysl BHEIIHMX M BHyTpemmmx | W1 TATOTCHHIA IO opbutam ¢
[UIAHET, Ha OIMpEeJelieHue PACCTOSIHUI J10 PA3ITMIHBIM SKCIICHTPUCHTETOM; Tecrer
IUIAHET [0 TOPU3OHTAILHOMY TapalIakcy Obnscusier Hgmmn’l BOSHHKHOBCHH
M pa3MepoB HEGECHBIX Ten Mo yriaoppiv | NPHIMBOB Ha CeMne 1 BOSMYIICHHH B
pa3MepaM U pacCTOSHHIO, Ha OMpe/elieHue ;I(BmKeHHH TeJ L OMHETHOH CHCTgMH’
Macc HeOeCHBIX Tel, Ha 3akoHbI Keriepa u apaKkTepusyer OCOOLCHHOCTH
3aKOH BCEMHPHOTO TSTOTEHUS JBMOKCHUSL W MAHCBPOB KOCMHUYECKHUX
9

WCTIOIb30BaTh TabIMUHblC JaHHbIE npy | SIUTApaTos — JULL  HCCICAOBAHIS  Tel
pelieHH T 33724 COJIHEYHOU CUCTEMBI.
OK1-OK10

Tema 3 Cmyoenm umeem npaxmuueckuii onpim: | POPMYTHPYET M 000CHOBBIBACT | Tecrp
IIpupona Tes1 | paGoTel cO MKOMBHBIM acTpoHOMMYecKuM | OCHOBHBIC  IIOJIOKEHUA  COBPEMCHHOM
CoTHeYH Ol KaleHAapéM; paGOTBl ¢ 9JIeKTPOHHbIMH | MTOTE3B O (hopMUpOBaHNN BCEX TeI
CUCTEMBI pecypcamu. Comueunoi CUCTEMBbI u3 €ANHOTO

Cmyoenm _3naem: OcHOBHble MOJoxKeHus | [330TBLIEBOrO ObMaKa;
rMnoTessl 0 (OPMHUPOBAHHM  Tell OmnpenensieT W pa3inyaer IOHATHUSI

= _ | (Conneunas cucrema, IUIaHETa, €€
COHPeQHOM cuctemsl, yTo 3emiis u JIyHa gHYTHHKH aHeTE ;eMHoﬁ Fp;’HHBI CaMocTosTeNb
S B (usirieckue HJ‘IaHeTLI-l’“I/IFaHTbI KOJIbLIA nnaHeT, Had pabora
XapaKTEPUCTHKU JIYHBI, KIACCH(UKALIUIO > " | (xomcrmexr mo
ITaHeT Ha JBE TPYNMBI, mepeduciger | MAIBIC Tela, aCTePOMIbI, ILIAHEThI- nnany)
OCHOBHBIC XapaKTECPUCTHKH iager | KAPJMKH, KOMETBI, METEOPBI, GOMUmbI,
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ConHE4YHOW CHUCTEMBI U HX CIIyTHHKOB,
CTpPOGHME ¥ COCTaB KoJiell IUIaHEeT-
THT'aHTOB.

Cmydenm ___ymeem:  (HOpPMYyIUpOBATH
OCHOBHBIE  TOJIO)KEHHSI  THUIOTE3Bl O
¢dopmupoBanun Ten COTHEYHOI CHCTEMBI;
tdopmymupoBate moHATHSA:  ConHeuHas
CHCTEMa, IUIAHeTa, €€ CIYTHUKH, IUIAHETHI
36MHOW  TPYHIBI,  IUTAHETHI-THT'AHTEL,
KOJIbLa TUIAHET, MaJlble Teja, acTEePOUB,
IUIAHETBI-KAPJIUKH, KOMETBI, METEOpHl,
OonmuIpl, METEOPHTHI;, XapaKTepHU30BAThH
npupony 3emun u JlyHbl, ymeeT paboTaTh
¢ Kaptoil Ti00ycom JlyHBI, IEpedncisiTh
wianetsl  CoJHEYHOW ~ CHCTEMBI  C
pasaeneHueM Ha TPYIIIBL,
XapaKTepu30BaTh TUTAHETHI 3eMHOI
Tpynnbl W TJIAHCTBI-TUTaHTBI. OTJINYaTh
acTepougsl M KOMETBI;  COOTHOCHTb
JaHHBIC CIIPaBOYHHKOB C BO3MOXHOCTEIO
HaOIIOOCHUS METEOpoB B  arMocdepe
3eMnM B ONpEACIEHHBIC BPEMEHHBIC
HEPUOIBL.

OK1-OK10

METEOPHTHI);

OnuceiBaer  npupony  JlyHer U
O0BSICHSIET TPUYHHBI €€ OTIHYUS OT
3emiu;

[Tepeuncasier cyniecTBeHHbIE Pa3IHUMs
OPUPOABI  JBYX TpPYON IUIAHET U
00BsICHSIET TIPUIHHBI ux
BO3HUKHOBEHUS;

IIpoBoautr  cpaBHeHue  Mepkypus,
Beneprsr u Mapca ¢ 3emieit mo pensedy
MOBEPXHOCTH W COCTaBy aTmocdep,
yKa3pIBaeT  CIenbl  ABOJIOIMOHHBIX
M3MCHCHUH TIPUPOJIBI ATHX ILJIAHET;
OOBsiCHSIET MEXaHU3M MapHHUKOBOTO
shpdexkta W ero  3HAYCHHUE I
(dbopmMupoBaHUsI u COXpaHCHHUS
YHHUKaJILHOU TIPUPOIBI 3eMJTH;
OnuceiBaeT XxapakTepHble 0COOCHHOCTH
TIPUPOIBI IUTAaHET-TUTaHTOB, 175:
CIIyTHUKOB U KOJICTI;

XapakTepu3yeTr TPHPOLY MajlbIX Tell
ConHeyHOM cuUCTEMBI U O0BSICHSIET
TMIPWYIMHBI UX 3HAYATEIBHBIX Pa3IHIHii;
OnuceiBaeT  sBJICHUS  MeTeopa U
6ommaa, OOBACHATH IMPOLECCH], KOTOPBIE
MPOUCXOMAT HPU  JBWKCHHUH  Tel,
BJIETAIOLIMX B arMmocdepy IUIaHEeTHl ¢
KOCMHYECKOUN CKOPOCTHIO;

OnuceiBaeT MOCICACTBUS MAJACHUS Ha
3eMITI0 KPYTTHBIX METEOPHTOB;
O0bsicHsIeT CYIIHOCTb  acTE€POUIHO-
KOMETHOW OMAcCHOCTH, BO3MOXXHOCTH H
crocoOBI ee MPeTOTBPAICHHS.

PaGora ¢
HAY4HBIM
TEKCTOM

3ammra
MPOCKTa

Tema 4

CoaHue n
3Be31bI

Cmyoenm umeem npaKmuyecKuii Onbim.:
PaGotel ¢  amarpaMMod  «CHEKTp-
CBETUMOCTEY.

Cmyoenm 3naem:

(U3NKO-XMMHUYECKHE, DYHEPreTUICCKUE,
CTPYKTYpHBIE XapakTepuctuku CoirHIa

KaKk  TUNAYHOW  3BE3Ibl,  MPUPOLY
[EPEMEHHBIX U HECTALMOHAPHBIX 3BE3L;
3aKOH Credana-bonbiimMana,

CIICKTPaJIbHBIC KIIaCChI 3BE3]T

Cmyoenm ymeem:

(opMyIHpOBAaTh  MOHATHS: 3B€3/1a,
MOJIEJIb  3BE3MbI, CBETUMOCThH, MApCEK,
CBETOBOM TIOJ, IyJbCapbl, HOBBIE U
CBEPXHOBBIC 3BE3/BI, JIBOWHBIC 3BE3MBI

OIUCHIBATH CTpOEHUE COJTHEUHOH
aTMoc(epsl; OMHUCBIBAET  IPOLECCHI
TEPMOSIIEPHBIX peaxuii MpPOTOH-

MIPOTOHHOTO IMKJIA; pellaeT 3aJadyd Ha
ONpENEeNIEHNe CBETHUMOCTH U Macc 3BE3J,
paccTosiHug 710 3BE3 MO TOJAUYHOMY

napanakcy;  OOBSACHATh  COAEp)KaHUE
JMarpaMMBbl «CIIEKTP-CBETHMOCTBY;
XapaKTepu30BaTh reden Il KaK

MIPUPOIHBIE ABTOKOJIE0ATEIHHBIE CHCTEMBI
OK1-OK10

OmnpenensieT W Ppa3InvyaeTr IOHATUSL
(3Be3m1a, MoOAeNb 3BE3/bl, CBETHMOCTD,
mapceK, CBETOBOH rox);

XapakTepu3syer (pU3HIeCcKOe COCTOSHHE
BemiecTBa CoJHIIA M 3B€3[] U UCTOYHHUKH
HX DHEPIUH;

OnuchIBaeT BHYTPEHHEE  CTPOCHUE
CosHIIa ¥ CIIOCOOBI TIepeadl YHEPTUU
U3 IICHTPa K TOBEPXHOCTH;

OO0BbSICHSIET MEXaHHM3M BO3HUKHOBEHHS
Ha CoJHIIe TPaHyIISAINH U IIATCH;
OnuchIBaeT HAOIIOAaEMBbIC TPOSBICHUSI
COJIHEYHOM aKTHBHOCTH U UX BJIMSHHE HA
3eMitto;

BoIuuc/sieT pacCcTOSHHE [0 3BE3[ I10
TOAMYHOMY MapaIaKCy;

Ha3]>[BaeT OCHOBHBIC OTJIMYHUTCIBHBIC
0COOEHHOCTH 3Be3]1 Pa3NIUYIHBIX
MOCJICIOBATEILHOCTEH Ha auarpaMmme
«CIIEKTP — CBETUMOCTEY,;

CpaBHHBaeT MOJIETH PA3INYHBIX THIIOB
3Be3] ¢ Mojeabi0 ColHIIa;

OO0BbsicHsIET TIPAYUHBL U3MEHEHUS
CBETHMOCTH TIEPEMEHHBIX 3BE31I;
OnuCchIBaeT MEXAHHM3M BCIIBIIIEK HOBBIX
U CBEPXHOBBIX;

OneHuBaeT BpeMs  CYIIECTBOBAHHSI
3BE€3]1 B 3aBUCHMOCTH OT UX MAacChlI;
OnmucpiBaeT >Tanbl (HOPMHUPOBAHHS U
SBOJIIOLIUN 3BE3/IbI;

Tect

CamocTosTelb
Has paboTa

CamocrosiTens
Has paboTa
(pemenue
3aa4)

ActpoHOMUUe
CKHe
JIUKTAHTBI
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XapakTtepusyer ¢dusnyeckne
0COOCHHOCTH OOBEKTOB, BO3HHUKAIOIIHUX
HA KOHEYHOH CTaJMd JBOJIOIHH 3BE3.I:
0esbIX KapJHKOB, HEUTPOHHBIX 3BE3/ U
YEPHBIX JIBIP.

Tema 5 Cmyoenm umeem npaxmuueckuii onptm: | OOBPACHACTCMBICT TOHATHH | Tecr
CrpoeHne M | paGoTH CO MKOTBHBIM ACTPOHOMHYECKHM (kocmonorust,  Beenennas, — mozenb
IBOJIIONUSA KaNeHIapéM; pPaGOTBI C AIeKTpOHHbIMy | BOCICHHOM, bonbuoi B3pbIB,
BceesleHHOIH pecypcamu. PENMKTOBOE H3TyUCHHE);
Cmydenm__3naem:cTpykTypy W coctap | XAPAKTEPH3YeT OCHOBHBIC IapaMETphI
Haeil ranakTMKW, CTpoeHne Hameii | | AAKTHKH (Pa3sMepbl, COCTaB, CTPYKTypa
TalakTHKW, THNBI TaJaKTHK, MONOxkeHue | ¥ KUHEMATHKA); PacuéTHas
Commua B Tanaktuke,  npupomy | OMPEIEISIeT PACCTOSHUE JIO 3BE3/HBIX
MEXK3BE3NHON Cpebl, TYMAHHOCTEW M HX CKOIUIeHHii M TanakTHK no uedenam na | Padora
poib B Iporeccax 3BE3noo0pasoBanuu, | OCHOBE 3aBUCUMOCTH «IEPHON —
3akoH  Xabbma, sddexr  omuepa, | CBETHMOCTDY;
OCHOBHBIC IIOCTYIaThl OO  Teopuu | [ ACTO3HAET THIIBI TaJlaKTHK Tpaduueckas
OTHOCHMTENILHOCTH, pennkrooe | (CTMPATbHBIE, - SJUTMIITHYCCKHE, paGora
W3IyueHHe, HCTOYHMKM OSHeprum 383, | HETPABHIBHBIC);
COBPEMEHHBIE HAy4YHBIE MPEACTABICHUS O CpaBHuBaeT BBIBOJBI A. DiHIITCHHA
CTpoeHHHU SBOJIFOLIMH BeeneHHoi, A. A. ®puamaHa OTHOCUTENBLHO MOJENU
OCHOBHBIC 3Tambl Pa3BUTUS  HAy4YHOM Bcenennoii; Pa6ora ¢
KapTHHBI MHDA; O060cHOBBIBACTCIIPABENIUBOCTh HAYIHBIMH
Cmyodenm ymeem: MOJIeIN iIDsz[MaHa PEBYIBTATAMI | | oo
(OPMYJHpOBaTh MOHSTHS: KocMoJiorys, | HAOMIONCHMI «KPACHOIrO CMEIICHUD) B
Bcenennas, monens Beenennoit, bonpmioii | CHIEKTPax TraJlakTHK,
B3PBIB, DENMKTOBOE W3IydueHHe, armekc, | POPMYIHpYeT 3akon Xa06ia;
JlydeBas CKOPOCTb, TalakThKa, Kpasap, | OTIPEIEJISieT PACcCTOsHUE /0 TalaKTHK
PaJMOraJakTHKa; ONUCHIBATh CTPYKTypy u | H& ~ OCHOBE  3aKOHa Xab0na; 1o
COCTAaB TAIaKTHK, XapaKTEpU30BaTh 8apo 1 | CBETUMOCTH CBCPXHOBBIX,
ClMpanbHbIE PyKaBa Halei [anakTukH, a OuenuBaer Bospact Bcenennoi Ha
TaKKe MPOLecC & BPAIICHUs; OMUCHBaTh | OCHOBE MOCTOMHHOM Xaboia;
COBPEMEHHYIO HAYYHYIO KAPTUHY MHUPA. Murepnperupyer obHapy:Kenue
OK1-0K10 PENMKTOBOIO U3IIyYeHHs] KaK
CBHJIETENBCTBO B MOJI3Y THUIIOTE3bI
ropsiueit BeenenHoit;
KnacenpuuupyeToCHOBHBIE — MEPUOABI | TECT
sBOJOUMM  BceneHHoilT ¢ MoMeHTa
Hayajga ee pacmupenus — bombiioro
B3DBIBA;
HuTepuperupyer COBpPEMEHHBIE
JaHHble 00 YCKOPEHMH pPAaCLIUPEHUs
BcenenHoit kak pesynbraTa JeHCTBHS
AHTHTATOTEHHS «TEMHOM DHEPTHU» —
BHJa MaTEPHH, NPHPOJA KOTOPOi elle
HEU3BECTHA.
Tema 6 Cmyoenm_snaem:Metonpl uccnefoBanns | CHCTEMaTH3MPYeT 3HaHMA O METOMAX | canvopedhiekci
Kuzup u B aCTPOHOMUH HCCIIeIOBAHUS U COBPEMEHHOM | g
chz?;?{:gﬁ Cmydenm ___ymeem:  XapaKTepH30BaTh | COCTOSHMU MPOOJIEMBI CYHIECTBOBAHHUS

Cpe/ICTBa COBPEMEHHON HayKH B ILIEJIOM U
e€ pasmMYHBIX 00JacTel, TMO3BOJISIONINE
OCYIIECTBJIATHL IMOWCK XHU3HU Ha JPYTIHUX
TUTaHeTax

OKI1-OK10

JKHU3HM BO BceneHHoO.
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MunncTepeTao HayKH 1 suicwero obpaioBanns
Poccwiicroil ®epepaunn
WI'bOY BO
 TVIbCKHI TOCYIAPC THRCHH LI YHHBEPCHTE T
Texuuaecrnii woaneas um. C.H. Mocuna

¥ TBEFALUIAK)
Iomevrorean TN TIN W T
. v vaehnol patore

‘-l" ':"'r-‘.:‘..-.-
i JLA. Mamneens
oty 2020,

PABOYAN MPOTPAMMA YUEBHOH JHCIHATLTHHLI

Muanveckas KyALTYpa

23,0203 Texnmueckoe oBCHyIHBANHE W PEMOHT ARTOMOGHILHOTO TPRHONOPTE
23.02.01 Opranu3suus Nepeposor i yIParIeHHe HA TPAHCNOPTE [0 BIAEM )
150204 CrneusansHble MALTHIE B YCTPORCTRY

13.02.08 Texuonorus MBILHHOCTPOCHIH

PS.02.07 AsTOMATHIBUHA TEXHOAOTHHECKHX NPOLECCOB W NPOAIBOACTE (00
OTPECHEM )

09.02.01 KomnmioTepHbic CHUTEME H KOMILAZKCH

0%.0L.03 TiporpamMupoBaHHE B KOMITBIOTEPHBIN CHOTEMEX

2020



PACCMOTPEHA
HHETOBOH KOMHCCHER COMANRHO-TYMAHHTAPHOH NMOArOTOBRKH
Mporokon ot « /2 » % 2020r No €

[lpencenatens UNKAOBOH KOMHCOHH (Le H.H. Camonosa




1. MOACHHATE/IbHAH 3ATTHCKA

LL [porpasma  yqeGHOR  AMCUMIUIMKEL  SBANETES  YECTRIO  NOATOTOBRM
SIELIHUIMETON Cpefier Taedn to cneumanuioctan CIO

23,0203 Texuuyeckol ofciy#HBAHAS ¥ PEMOHT a8TOMOBUIEHONO TPEHCNOPTE
23.02.01 Opradusalu Nepesosor | YNpasieHie Ha TPaHeIopTe (110 BiIaM)
30204 CreunaibHele MuiiHe 4 YCTpolce

|5.02.08 Texdoaorun MaltHHOCTPOCHHA

15.02.07 AsroMaTnIailis TeXHOIOMMHECKHNX APOLUetcoB W NpoMsBOLcTS (110
OTpELHAM)

(902,01 KoMruloTepiibie CHCTEMB M KOMTLISKOIW

09.02.03 TiporpaMMAPORIARE B KOMILIOTEPHLIX CHOTEMAX

1.2, Meero yuebpoll amcumniamnanl 8 CTPYKIYPE NPOorpaMmel NoArorogkn
cnegnanncros  cpeanero  spena:  obweobpasosartensyeiil  wuky,  Galobhbie
[HCLITITHHAL

1.3, Hean n saaman yaeduodl ancumiiinns — Tpedosanim K pesyaninyam
OCBOCHEH YHeOHGIH ANCOHILTHABL

¥ue(Han mHeuMnHa «PHIHMECKan KyabTYpay HuteieHn He ofecnedeHue y
CIVACHTOR HEODXOUHMOrD YPOBHI PESBHTHA HHIHCHAC BEWHLIX ABMIETEIbHAX
HOBGLIKON o QUIMYECKHX KAUECTR, COBEPIUEHCTEORAMME MCHNOGHITHYECKHN
CrocoDHOCTEH, BCECTOPUHHEE DPEIBHIHE [HYHOCTH, YMEHWE HCHONLIOBATL
MEIKYARTYPHO-COOPTHERYI  IUATENRHOCTE N8 VKPCIIEHHN  300POHLY,
WHIHEHULIY ¥ MPOHecCHONANLHLN Hanedl.

B pesynpTate 0cBoeHM yeOHOR THOIIMHAL ofyHamnumica JomKeH

HMETEL MPAKTHHECKHH OORIT:
HCMONBIOBATE TIPRODPETEHNLIE THAHNA 1 YMEHHA B NPAsTHICCE0N ABSTeAEAOCTH )
nﬂﬂEEﬂflEBHi—}ﬁ SHIHH

METH!
- OPHMEHATE  OCHOBHLEE — METOAR  (iHIM€ScKOra W CIOPTHBHOMO
CAMDCOBEPIIEHCTHOBAHNS]
- HCTOAKIOBATE  METOMR  NPOQECCHOHANFHO-NPHERUIHOR  dHsHaeckon
NOAFOTOBKH B Uensx npofunskteke  npedoccHosniuuny  3abonesanuil w
PATBHTHA TPOQECCHOHANEHO BAMHEIX KaTeoTh,
- HUMOIBIORATE CPSIACTEE W METONE (HHINGECKOR KVABRTYPEL I8 YEPENISHHA
SACPOBLA.
FHATE!

= FI!DJ'.I'E. !1JH]H'=IEEHﬂﬁ IE}I'ET.’:.T}"FI.‘I 2] ':I'[P[.'lﬂ?(.‘.CEHDH.‘LTI'E:HEFH WOCOITAAT RHON FE.‘]EI:'FI'.'J:'H-I'
YRIIONeKa,

- OCHOBEL 3A0poBOro obpada WEIHN,



- COmRampHO-0R0IOrHgEckHe | n:uxm:l;mannﬂnmqecﬂne OCHOBR! Q}EEH‘TEEHUI_{

Ky ABTYPBL

Peaynsrar ocsoeHna padouell nporpaMMer no aucumonuie  w«@uzdueckas
EYNLTYpay  BAHAeT HA  QopMmuposadme v crvientos  obumx  (OK) w
npodecenonarsamy (TH) komnerenmmii:

Kon

HuuMenoB&HHE Pe3VILTATE 00VHCHUA

15.02.07, 09.02.01, 23.02.01, 23.02.03, 15.02.04, 15.02.08 (busosas mojroTonka)

OK L

[MounmMars cyNHOCTh M COLUMANBHYIO IHAMMMOCTS cBocH OynyuichH
MpodiEcCHE, NPORBAYTE K Hell yoToHYHBE HHTepLC.

CK 2.

. oKi.

Opranwiossisath cOBCTRERHYI0 JERTeNbHOCTE, BAIDHPATH THIOHEC
METOAB B CHocoDpl  BHIIOAHEHNA OpoQeCCMOHRIbHEIX 8y,
OUIEHABATE WX 3P{EKIHBHOCTL H KaHecTso,

Hpmmm_.lﬂrﬁ. FEMIEHHAR B CTRHOAPTHRIN H HSCTEHAAPTHLIX CHTYRLLMAX
i HECTH 33 HAX OTHETCTREHHOC b,

OK 4.

OcyliecTwinTe  NOHCK W HCHONLIOBAHME  MHGIOPMILIHEE,
HeobxoguMoll e HpherTHEROTD BEnoHeHH npoieccROHMIBHRIX
3aEH, NPOHeCC HOHARBHOIY M JIHYHOCTHOIO PRIEHTHM.

OK 6.

Pabotare B wOMIEKTHBE H woMmauge, MpbextiBHo ofmETECE ©
ROANEraMy, PYROBOACTROM, NOTpeORTEARMIL

OK 7.

BpaTe Ha CeGi OTBETCTBEHHOCTR 38 paloTy WISHOB KOMAHILL M
MOIVHEHHN PEIVIRTATA REINGIHEN WA 33 aHHI.

OK &.

CaMocToRTeIbHD COpedCIATd  SAIatH I[Filli)(:i:l:HDHlLT[hl:lDl’D H

THYHOCTHOTD PA3BHTHH, FAHAMATBCH CAMOQDPAIOBAHMEN,
OCOAHAHHO TNEHHDORATE TOELINIEHIE KRATHHN AT,

OK 9.

OpueHTHPOBATECA B YOMOBMAX 4acToll oMcHBl TexHOMorHA B
npodeccHOHANEHON e TeIBHOCTH,

OK 10.

HenonHaTs BOMHCKYIO 00S32HHOCTE, B TOM YHCIE © NPMMEHEHEEY
[OAYHEHHEIX NPOQeCoMOHMUIBHRX SHaHRi (1 oHoei),

09.02.03, 23.02.03 (yrayGneHHER NOATOTOBKE)

OF 1.

[oRuMAaTh CYIIHOCTE W COUHATRHYIC IHEHMOCTL CBOCH Oyaymel
NpOGEeccHM, MPOABLATE K Hell yeTDHYHBRI HHTEDEC.

OK 2.

Opradmiossisate cODCTBCHHYIY JCHATENBHOCTL, BROGHPATL THHOBLIC
METORI B crocobbl BRIIOMHCHHR NPOPECCHOHANRHBIX 3884,
OLEHHBATE MX 3GtheRTHRHOU TR M KAUECTRO,

OK 3.

Peumts npobiemsl, OUEHHBATE PHOKH H NPHHEMATE POLUSHHN B
HECTUHAAPTHEIN CHTYAIHAX,

OK 4,

OecymecTansTs TNOWCK W HCHONG30BAHHE  HAQOPMALEN,
HeODXDAMMOH s 3OGEETHBHOTD BRIOTHEHUA NPOdecCHOHANBHBIX
3angH, Hpﬂdlfﬂﬂﬂﬂﬂmilﬂﬂl'ﬂ TR HOCTHOTD IR T .

QK 5.

Henonnaosat HHlbﬂ'FMHJ-IHGEUIﬂ'Kﬂ'MJdFI IHESIHOHHLIE TeXHOMOHH




B podiecC HOHATEHOR TeATeTEHOCTH.

OK 6, | Pafotats B konmexTaRe M komae, sbdexTiaHo obumTICS ©
WOMTEFAME, PYROBOZCTEOM, DOTReDNTARAMN.

oK 7. bpars Ha cebd OTBETCTBZHHOCTEL 38 paboTy WIRHOB KOMAHTL M
IOUTYHEHES PEayALTATA BRINONHEH NS 3anaHHi.
CAaMOCTOATEALHO ONPCACHATE 3433490 NPOQeCCHOHATEHOND ¢

OK 8. JAHYHOCTHOTO PHIBHTHA, JAHHMATLCH CAMOOOPUATEAHIEM,
OCOZHAHHO MIARKPORETE NOBRIIECHRE KEanud Ui,

0K 9. OpuedTHposaTses B YCNOBHAK 4aCTOl  cmenm  Texionorni o

_ NPOGIECCHOAATEHON ASATELHOCT.

Ok 10, | VicnoneaTs BoHHCKYH 00S33HHOCTE, B TOM HHCHe © (PUMEHEHIEM

nonySeHHER DpohectHonymibi IHaEMA (1 oHomeii),

1.4, KoomqecTrO Y2COR HA OCBOCHHE NPOTPaMMbI YieOHOH ANCHMILIHHE:

MEKCHMETLHOR Yuebnol sarpyien cryaenTa 156 yaca, B Tom umcne:
obAzatensuoil ayantoproi yaebrof parpyiku obyymowerocs 117 yacon;
caMocToATENRHOR paloThel o0yuaiomeroct 39 Yacos,

2, CTPYKTYPA H COAEPKAHHE YYEBHOH THCIMITIHHL]

1L Obrem yuebuoil aucauniauusl U Buiw yaeldoi paboret

Bua yvuebnoil pabors Ofrvem vacos
MarcuMaiabHan yaebHAR HarpyIsa (Beero) 156
ODRITCILHAR ayANTOPHAs yueluan Harpyisn (seero) rE7
B TOM 9HCOe:

NPEETHYECKHE TAHATHS 117

I'Bﬂpﬁn-l‘lﬂcﬁ“ﬁ AAHAETHH
CavoctonreibHan padota crvacira (peero) 39
B T WHiTe:

CAMOCTORTEIBHAN  paGore HAL  cOCTARNEHMeM 4
HHIHAILTY AT hHBEX HPOTTHMM hanHecKoTo
CAMOCOBEPIICHETHOBAHIA CTY1CHTOR

BHEAYIHTOPHRE NPAKTHYHCCKHE SAHATHH 35
Hmozosan ammesmayun & hopae  dudubepenyuposannozo sauimea




2.2, Temarntecknil naan B cogepwanne yaebnod arennnannt «DmInueckan KyIsTypay

HanscnoRRine pPEILENDE Emuptln:ﬂ!dm ME TR, ARGORITOREGRIE PIETLE W TR TICCIT SO,
" rem CAMOCTHRTELLMAR SRRILRNZR, KYPeoui pabove (npocy)
: .
P 1. TeopeTHHCond DCHERIL QU TITHEERIN Ky ThTV G
Copepambie yIeOnom Manepaa
Timd 1L
T KT I | FeciarHeecse purm,
LES TSR T T ] BtanmMocEnth QUEERSECHEH W YMETREHHOH AENIESRHOTTH dEIoHERR.
BRSSP 8 TR, AT PTIYCEAN RAPAETERHCTIND COUTONIIT OPETiomME T I diops s
TIPUAHEREIL
HITIRHELIRA W HCTHIM I,
BrEECEie YTPREHEHNN KIK OCHOBHOE CPEarTRe SUOMTecRof KymLTypsd.
MeToma-ouesEn pafidrocnocoinnem.
1 CIEED AT
Hiie SRS
Temn 1.2, :
Faoponnril obpay s | ] Feacpie opramiin.
Butilniss Cpena,
BaypennEs cpaiis,
“Pavdiommnues b pearog TR I OTIE K,
Casoctanredsinm padorn
Toaroraswa peqeprras wim coofine .
mmmrﬁum'mu
n Tese 1.3, ' .
Pt AT I ELERE, [ IWEHERMHEC IR, MAETT AN EEENE I O I R A rm S YT A s TRAnA,
peadnanamnoinkig o Jamunasiie. BOCCTRHOBRTE Skithis CPEACTIE.
IO ETH MR Ve CamoMACEig.
MEPEPUTINN & IPOIECCE
R UECCRIMN | CAMOCTORTERNLA pAGOT
FnpEEE . Phoiomis pedepaiun ot coodbemiil.

COCTINAEINS MIETHHTVILTLHS [IPOPESV SHKESHSIIMN 1) BOCCTRIEUNTRLLmAN Mepatpiorriil
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e enaiAe pueLiemnn Comepaanme voiedinon METCIRATA, ANGOETepnhee Patm Tk i i KTsecaHe miTne, UMbkt SN X R
i e CHMOCTOR ek itls pofory plyynminnics # palorn (npoest) TENOEIE
i 3 i
Tema 13
s scTH. ) "
1. M wrae in Th Mo sussistex, Crpocsnie yopnoie i, OO o
2, Ampo i Pramseug rolfuoctie Xy
3 ComepiiedicTaonni il iRpoGaTnEckon simbErmoin an
4. Appabatima (K.Y,) Cnocodul Anigssn 1o kasaTy. 2
5 VHpEEHE NI 1 EpERULIANE 2
1, Chropimd i psre | CongpUEHETOONENWE | o
T O o Seped e sodan (K.Y Iy
B Yopurssesie mn Ggyows. Fonmmee canmies emecrn LY
9. ¥opuanense m opyowny. (V) i
C AR TORTENBHILH PIAOTH !
FRHITHE I TPEHIRZPIOM JMIE. M
AnpepEALH BN A davET 29
Beern: 156

JLim sopaiTepreTInc VEOomIn OCnoeHi vieiir Mane s WenorEIvaTes caclyianme oiormMermnm:
1. = otrren e Ll (yasEEEsNE TaHEE EyvoHEY imeror, conloTe ),
2 — penpogyrTrEm {BERGIRCHEE ENTCARIOCTI N0 oGPRILY, WISTPYEIDN I 003 [FY KBTI

3. = npiayKTHEHG (TTEHEPORIKIE 3 CEMOCTIRTEIHHOS Bhi ETHEHIE SEXTEThHESTH, peiliesibe dpofineseiuy uim)

b

Mpusmenanne: [lpn oTcyTeTBri BOIMOKHOCTH NPOROINTE IAHATHR NEEKHON NOATOTOBKOA, OHN JAMEHIIOTCR MHMHACTHRON B

CUOPTHEHBIMH HIPEMN.




3, VOJIOBHS PEATHIAIIAH YYERHOM AHCIIHILTHIE]

AL Tpefopaiua K MEHEMATBHOMY MATEPHATLHO-TEXHHMECKOMY oDeCIedeninm

Peampanng yweOHOHN AHCLIHIUTHALL TRPeGyET HAIEYMAN CHOPTUODPYECHI
Cnoprasisiin KOMILICKC:
Coopranssii ma;

CTOO AN TEHHHEA, ADTEYKd, TAHTCNH, KAHATBE  [HMHACTHMCOKHEC, KO3CH
FHMHACTHHRCKHH, ¥OHL TAMHICTHYECKNH, MATBl IHEMHECTHHECKHE, PRKETEHN
DAIMEHTOHNEBIE, CoTEH BOAeADONLNLIE, CTEHKE THMHACTHMECKAR, [MAXMATHL, MIWH,
CCRY HIOMEPH, TREHBNEP % MBI DPIOOIHOTO MPECcE, TPEHRKED JUTH MBI CITHNL,
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4. KOHTPOIb H OLEHKA PE3YJILTATOB OCBOEHIS YHEBHOMN

AHCHHUTLTHHBI

4. 1. Hrorosas drrecrauma no aueunnamne sDuindeckan Kyasry pays

[KONTPOIL 1 DUEHKE PEIYILTATOR OCBOENNS YYeBHOR AHCLIRNIHER OCYILECTRNETES
MPEOOIABETENEM B OPOHECCE TPOUSIEHM TEOPETHYEOKHN, IPAKTHNEIEX TuaTHit 1

KOHTPOALABX PaGor.

Pervanvwme oliyuenan
(OCBOUHITEIC ¥ ¥MOHHA, YOUOLI e S0

(PopMl i METHALE KOWTPHULE 3 (HTRFKE
PERYALTETOR 00y enng

¥mennu:

= (HPIAMER LT L RO B ME TR
R e K0TS 1 STIOPTIERDED
CAMOCO REPUICECTIO WEHILK;

UK 1-0K 4, OFK 6-DEK 10

OF 1-08 10 (09.02.03, 23.02.03
[ vy e OO TORKL)

T EOICTPOARIY. HOPLY ITABOE

i COOTHCTUTERM & TPy o I0POEEN.
CRETHEICHEE HHIIHANILYILI WH R TP PEL R
ansrridt;

- METHMIBIETH METO LS TPOIEeCHOHANBHD-
MEARALTAGL quaasecodl IIroToHKH B
LN PO IABETIRH PO OH RN X
B0 eaanHil 0 pEEpETE TPoPECTHOHILTRHG
WAL Bi4ECTE,

UK [-0K 4, OK 6-0K 10

DK 150K 10{09.02.03, 23.02.03

(YT OACHEAR O TOTORKD)

ClaMd KOHTPOASHLIX HOPMATHEBOE 110
fipatheconotpuso-picinimol qunrseckol
MO OTERRE B COOTHETCTEMI ¢ Ipynmal

VIIPULLE,
COC TR NS ROMILASKLR IIrH:IH'.‘I.UMﬂ'I'IJEHI!'IJﬂ

| AT

- WETIOILIOBATE P TR 1 METOLL
duesrEc kol Ky ITLTY Pl LR VEPOTLIDHRR
0 PEFRES.

O =08 4, OK 6-06 10

OK 1-0K 10 (09.02.03, 23.02.03
Cyrory(inesHnE DareTosk )

ClUabn KOHTPARLERX HOPMATIRGE 1
COUTBOTCTIN € PPYINOH AA0poEsn,
COCTRATEHNE KOMILTCRCOR YIPEwHeRIR 2
YEPEINCHIN JAOPOERIL

RLITTITITES

-~ Pk ¢Ju'mr'1|_'|::-l:un_ KVABTYPIL B

II.'FIﬂlj_]EEEI:[DEIB.'Th]lﬂH n GO AL RaR
PATHITHN EN0RCK]

OK 1-0K 4, OK 6-01C 10

oK 10K 100 (00203, 2302.03

| (ATivENEHEER NEIOTOLE)

TecTupoHERHE, OTTPOC.

|« QUHOBL LAOPENT 00 patl AEIHIS
OK 1-0K 4, OK 6-01C 10

Tobriposaine, onpod.

OK 0K 10 (090203, 2302063

(yriyiiaenian nogroToik )

= LOEIRHE-000I0 rEeCRne | TecTmposaiane, onpoc.
T O ETIO OISR OCHOHR

e CK O Ky AL TY L.
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4. KOHTPO.Ib H OLIEHKA PE3YJILTATOB OCBOEHNS YYEBHON

AHCHUHILITHHBL

4.1, Hrorosast arrec i mus 0o gnenunmmne «Dusnecan KyanTypas

KOHTpOIE M OUEHKE PEIYILTATOR OCBOEHHN YyHeOHOHN NMCUHIITHAE OCYIISCTBIASTCH
OPENCLaBATENEM B MPOLECCE TIPOBEIEHMS TCOPETHYECKHX, OPARTHYECKHX JHATHA #

ROHTPOABHLK pRloT.

Pedvanrnrst obyacmim
(OCBUEHNLIE YMEUIER, YCROCHHEIC IR )

MOpMEL I METOAL KENTPOJIH 1 ALK
peayiasTaTon olyaennm

¥aternn:

< HPMMENATR OCHEHLE STk
GO ICCKOTS I CIOPTUBEHONG
CHMOCTBED NG HE T DA,

O 1-0K 4, OR 6-01 [0

OK 1-0K 10 (09,0203 23 (203
CvrmyRae R EroT Nk |

e = 3 aasms e aee

- HOmOAL IO T METOT npnqu,-m.'mm:..mm-
npREaedsof diesieckel Dol ook 8
[RIRY PMEPUIRETIEH PO CUNOHRTRIEX
sabnneraynll ¥ paIsWTHE TPOHECCHONLTRIO
HAMHELN EUYLCTR,

O 1-0K 4, OK 605 10

Ok 1-0K 10 (09.02.03, 23.02.03
{(NTAYDTeHIAT MOATOTORKL |

Iyt KONTPOMLILD HOPMETHBGH

B COOTIETOTEIE € FPYINOT LEopPom,
COCTHRACHIE WM YA RIEDG 1107 P
WHRTHIL

L Er g

Cttitiin KOHTPOALILIE HOPMETHICE T
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NOAPOTORKE B COOTROTOTEIN ¢ Upymod
LINPOELS,

COCTURICHEE HOMILTOKUE TPOHIB0ACTaCHHOR
THMNOCTHEH

- HENOTLAGERTT CPEICTED M METOT
tseckoll Ry TYPRL D VEpe e
THIPOEER

CHC 10K 4, DK 6-0K 10

O 10K 10 (09.02.03, 230203

(v TR FIG0 Lotk

Clanyn iUATPONLERX HOPMATHRCE 4
COOTBETCTBI ¢ FPYIich 3a0ponss,
COUTHRICHHE KOMIIEKEON YT PUsHEHIN 1M
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OUEHKA YPOBHA ®H3HYECKOH HOATOTOBJEHHOCTH IOHOIUEH
OCHOBHON MEIUIIMHCKOMN I'PYIIL]

Tecrm [ Ouenxa » Gananx
5 4 3

1. Ber 3000 m (M, ) 13,30 14,30 B/ap
2. ber He apwax 3 kM (MHH, ©) 28,00 2900 | O/ep
3. Ber 100 sm. (e.) 14,0 145 | 150
4. TlpHeelanye Ha 00HOR HOTe ¢ onopoi o 10 & 5

CTEHY (KONMAYECTBO Pa3 HA  KAWAOH

HOe)
5. Tlparor 8 JUHHY © MeoTa (TM) 220 210 200
6. Bpocok HalHBHOIG MAMa 2 kI H3-34 9.5 75 6.3

TOACEGD i3 TOaoHeda ciam (M)
1. Cunorol TecT — NOJTAMRBEHNE HO 11 4 T

BLICOKOR Depeiianube  (KojinyeoTso

pas)
B. Crubdamne n pasradanmne pyk » yhnope 14 11 8

na Opyehax (KOMHYECTRO pas)

9. Koopauusmmorustil TECT — 79 B0 8.4
wenHoHAE Oer 3x 10 M (c)
10.JlogHamanie HOP B BHCC A0 KUCEHHH T 3 3

[epeKILIEHEl ( KONHYECTBO pas)

1. MiriacTimeckui KOMIIeRe | oo 9 oo B no 7.5
YIDAKHEHNT
— YIPEHHEH THMHACTHEH,
— NPOMIBOACTBEHHON CIUMHRCTHICN;
— PeNANCAUHOHHONR MNMMHACTHEHR
(w3 10 Gannon)

——

Mpuvedanie. YIPRKHEHHE H TECTEL 00 NPOPECCHOHRALHO=MPHINIBTHOR TOAI0TOBKE
paspafaTeisaiores  kadenpamy  @HAMMECKOro BOCTHTAHHA © VHETOM CheuHHKH
npodieceni (ensumanLEiocTeR ) npodeccioNLILHOTO oDpaIoBAHMN,



OIEHKA YPOBHS @HIHYECKOR NOrOTOBJIEHHOCTH
JEBYIIEE OCHOBHOM METHLIMHCKOH I'PYIIEI

Tecrr Ouenxa B Hawnnx 1
5 4 3
1. Ber 2000 m [mun, ¢) 11,00 12,00 B/mp
2 ber pa naoicax 3 kM (Mun, c) 18.30 | 1830 B/ Bp
3. Ber 100 m. (c.) 16.0 17.0 18.0
4. llpuisy B aiuHy © Mecta (on) 175 164} 145
5. [Tpucenanse Ha OIHOA HoTe, B 6 4
onopd o credy (KoaMuecTuno pas Ma
Ke#CLoR HOe)
6. Cunosofi T8¢T — nNOATSIHHAAHE HA 18 14 10

HIIROI TTepeRaaniHe (KOMHYecTED pad)

7. Koopaupatnoxasii TeeT — 8.8 9.1 9.4
seHounei Ger 3x10 M (¢)

B. Epocok HafuBHoro mmga | Kr o m3-32 10,0 7.0 5.0
IOJIOBELL M3 TONOMEHHE CHad (M)

9. 'uMuacTudecknil KoMIaeke | aod 1o 8 a0 7.5
YITPAIKHEHHA!
— YTPeHHEH THMHACTHRY
— MPOHIBOACTEEHHOR THMHACTHKH
— PRUNKCALHORHOH ITHMHEICTHEN

(w3 10 Gannos)

Hpaweyanne, YNPGRACHAN H TECTh 110 NPOQECCHOHANEHO-IPHKAAIHOR NOAroToBKE
paspaGaTRBAIOTCA  KREapamit (QHIHUECKOrO BOCOHTAHMA C YHETOM CICUHGHEN
npodecouil (cneuHanLROCTEN ) TpOdeceHoianLHorD OfpasoBatn,



JauceTnnie TPEGORAHNR LR CTYICHTOR CHCNHAILRON MEAHIHHCKON FPYyIiib

¥ ¥Ymete  OpoBecTH © TPYNNoR KOMIUIEKCH!  YOIpamHCHHAD YTpeHHEHR &
NPOH3BOACTBEHHOH MHMHACTHRH.

¥ OBIOZETE WIEMESHEEMH TEXHNKH ANIDKEHHH  pPeIlKCAUHOHHBIX, Oerossbix,

NPLIKKOBLIX, X0Ab0L HA ILAREX.

YMers  cOCTABHTE  KOMIUICKCH  YOPEWHEHHN 79 BOCCTAHORNENHS

paboTocnoeobHOCTH Nocae (AHTICCROTO H YMOTBEHHOTD Y TOMICHEA,

¥ MeTh IpIMEHNTE Ha MPIKTHEKE NPHeMbl MACCIIKA H CAMOMACCEA.

UsnaneTs TEXHUEOH CTIOPTHBHEIX HID M0 OOHOMY H3 H30DaHHEX BHAOE.

OmnoneTs CHOTEMOH JMNATENRHLX YOPOKHEHHN B [POECCCe BLINOTHEHHA

MBHMEHHH, [O08 ToBRIIeHHS paborocnocobHOCTH, [APH  BRITOIHEHHH

PeABKCALHOHHRN YIPARHeHIH,

JHaTE  COCTORMME CBOETD  IJOPOBMA, YMETH COCTABHTE W TIPOBECTH

HHAUBHAYRTKHEE BAHATHA IBHTATENEH0H AKTHEBHOCTHL

¥ VMeTs onpereniTh HHAHBAIYATRHYI ONTHMIBHYIO HAIPYIKY OpPH 3RHSTHAX
DHIHHECKHME  YIPOAHEHHAME, 3HATE OCHOHHBIC [PHHLHIL, MCTOUN |

PAKTOPE] €8 PETVIIALLHI,

b T T S ¥

~

Jns cTy serToB cleuHalEEOH METHUNHCKOR FPYITEL, BONPOCK ¥ TeMbl pedeparos
PaIpAbATHBAET PYKOBOIHTEN (HIBOCTIHTANNS.

Mpumepusie KONTPOALHEIE 3AXANNS LTH OlenKH PHITIecKodl
ﬂﬂ-ﬂr‘[l’l‘l:lil.lll.‘lﬂ'lﬂ-ﬂ'l'ﬂ ET!'_I[E—HT'BB EI'IE!I,I-IH..IIIJHEE H'IIHIHHII.II!L‘HEI-H I'F}-'III'“-Il
L. Ber 100 M (soHOmOT 3 J2BYIIKH )| — 583 V4eTa BPCMEHH.
2. Ber 2000 M (gesynmc), 3000 M (rosowmn) —Bes yuem spescHi.
3. IIpeGKEY B IIHEY ¢ MECTA (FOHOLNM B ACEVILKH ).
4. TlograrHBdsne Hi Meperiague (MO ).
5. [MomgHumanne TYAOBHILA 13 TIOIIRCHAR JICHK HE CITHAC (J0HOMN 0 JCBYIDKR ).
6. Crufasse u paarnDanse pyK B YNope neka (I0HOMHE § J2BYIIER),
7. ber ua ntewax Oez yaera speseny (aesyoucy — 2000 s, ooy — 3000 s,
8. Bpocin mavd B GackerGONLHYI0 KOPIHHY (KOHOLIK 1 48y 1IN ).
9. Tpsem n nepefaya BONeRD0IRHON0 MA4H (HOM W IEBYITRA ).
10, Méranue rpasarst (loHoUm ).

o Crysewtst cnecgpantiodl  sMeguuupexofl FpynnLl  BEIKNIREIOT T€  POIOQIE  MPOIPAMMLL
KOETPONBHEIS TLTAH IR, KOTOEME JDCTYIEL UM M0 COCTORHITHY JAOPOHEL,
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FABOUYAS ITPOTPAMMA
YUEBHOW JIHCHHILIHHBI

OcHoBk DEIDNATHOCTH WHIIEIENTCILNDCTH

JUH CHELHAJRHOCTEN;

150204 Crepmanhsinge s s yerpoicria
150208 Texnoiorid sl i pogiis
15.02.07  ABTOMUDIESIIAN TEXHOMOIHECEIS NPOLICCCOR 3 IPLIBOLCTH

(110 OTpaLiIR),
09.02.03  TIporpamsmipomsiing s Koo reiieg CHeTemas
090201 Komimorepiitge ¢HETamul i Komiimetca
230203 Texmmeckoe oOcmymIEREHIG i DEMOIT 8 ToMoRILsnT o TRl nonT
230201 Oprassmips Hepepodor i YIpaweire in fpaiciopre (1o i)

Tl 2020
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1.IIOACHUTEJIbHASA 3AIIMCKA
1.1. Ilporpamma y4yeOHOH JUCHMIUIMHBLI SIBJSETCH 4YaCThI0 MPOTrPaMMbI
MOATOTOBKM CIENUAJTUCTOB CpeaHero 3BeHa mno crnenuaabHocTam CIIO
15.02.04 CrenuanpHble MAIIUHBI M YCTPOMCTBA,
15.02.08 TexHOMOTHSI MATUHOCTPOCHUS,
15.02.07 ABTtomatm3aiids TEXHOJOTHYECKHUX TMPOIECCOB W TPOU3BOJACTB (110
OTpaciisim),
09.02.03 TIIporpamMmmupoBaHHE B KOMIBIOTEPHBIX CcHCTeMax (yriryOJeHHas
MOATOTOBKA),
09.02.01 KommnbroTepHBIE CUCTEMBI U KOMILIEKCHI,
23.02.03 Texuuueckoe 0OCIyXKHBAaHHE U PEMOHT aBTOMOOMIIBHOTO TPaHCIIOPTA,
23.02.01 Opranuzaiusi nepeBO30K U yIpaBJIeHUE HAa TpaHCHIOpTE (TI0 BUIaM).

12. Mecro y4yeOHOH AUCHUILIMHBI B CTPYKType HNPOrpaMmbl NOATOTOBKH
CIEeNHUAJTHUCTOB cpeaHero 3BeHa: (OOmieoOpa3oBarenbHbi LUK (Oa30BbIC
JVCHUTINHBI)

1.3. Heau u 3amaum y4eOHO#l IMCHMILUIMHBI — TPeOOBaHHUA K pe3yJbTaTam

OCBOCHUSA Y4eOHOM TMCHUTIIUHbI:

e OCBOeHMEe 3HAHMii O 0€30MacHOM I[IOBEJCHUU YEJIOBEKAa B OIACHBIX H
YpE3BbIYANHBIX CUTYAlUAX M[PUPOJHOr0, TEXHOIEHHOIO MU COLMAJIBHOIO
XapakTepa; O 3J0pPOBbE M 3I0POBOM O0Opa3e >KH3HU; O TOCYAapCTBEHHOU
CHUCTEME 3aIUThl HACEJIEHUS OT OMACHBIX U YPE3BBIYANHBIX CUTYALIN;

o BOCIIUTAHUE [ICHHOCTHOTO OTHOILICHUS K 3JJOPOBBIO U YEJIOBEUECKOM KU3HM;
YyBCTBA YBaXEHHUSI K Tepoudyeckomy Haciueauto Poccum wu  ee
roCyapCTBEHHOM CUMBOJIMKE, MAaTPUOTU3Ma U J0Jra no 3amure OTeuecTna;

®  pa3BUTHE YEPT JIMYHOCTH, HEOOXOJIMMBIX JJisi OE30MacHOTO TOBEJCHUS B
YpE3BbIYAMHBIX CHUTYallUSIX W TP TMPOXOXKICHUU BOCHHOM  CITyKOBI;
OMUTETFHOCTH 10 TMPEJOTBPAIICHUIO AaKTOB TEPPOPU3MA; MOTPEOHOCTH
BEJICHHUS 3I0POBOT0 00pa3a >KU3HU;

e  OBJIA/ICHME YMEHUSIMHU OILICHUBATh CHUTyalldd, OIACHBIE ISl JKU3HU U
3I0pOBbSI; TPAMOTHO  JEHWCTBOBATH B  YPE3BBIYANHBIX  CUTyalUSX;
MCMOJIb30BaTh CPEACTBA WHAWUBUAYAIBHOW W KOJUICKTUBHOW 3allUThI;
OKa3bIBAaTh MEPBYIO0 MEAUIMHCKYIO TOMOIIb MOCTPAAABILIHM.

B pesynbTaTe ocBoeHUsI y4E€OHOM TUCIMIUIMHBI O0yJarOUTUACs T0HKEH YMETh:

e  BJIAAETh CHOCOOAMHU 3aIUTHl HACENEHUS OT YPE3BbIYAMHBIX CUTyalul
MPUPOJHOTO M TEXHOTEHHOI'O XapaKTEPa;

e  TMOJIB30BAThCA CPEACTBAMU MHANBUIYATBHON M KOJIJIEKTUBHOM 3aIUTHI;
HMETh NMPAKTHYECKUI ONBbIT UCMOJb30BAHUS NMPUOOPETEHHbIX 3HAHUH U
YMEHHUI B IOBCETHEBHOM KU3HM:

. JJIs1 BEJICHHS 3]I0POBOTO 00pasa KU3HH;

. OKa3aHUs MEPBON MEIUIIMHCKOW MOMOILIY;

e Bb3OBa (OOpamieHuss 3a TOMOIIBIO) B ClOydae HEOOXOIWMOCTH B
COOTBETCTBYIONICH CITy>KObI SKCTPEHHON TTOMOIIIH.



B pesynbrate ocBOeHHMS y4eOHON JUCHMIUIMHBI OOyYaromMics TOJKEH

3HATH/MIOHUMATh:

e  OCHOBHBIE COCTAaBIIIOIIME 3J0POBOr0 0Opa3a >KU3HM M MX BIMSHHE Ha
0€30MMacHOCTh KM3HEACITEIbHOCTH JIMYHOCTH; PEMPOAYKTUBHOE 3/10POBbE U
(akTOpbI, BIUAIONIUE HA HETO;

e  TOTCHLIMAJIbHBIE OMACHOCTH MPUPOAHOTO, TEXHOTEHHOTO M COIHAIBHOTO
MPOUCXOXKICHUS, XapaKTEPHbIE 711 pErHOHa POKUBAHMS,

e  OCHOBHBIE 3a/lail TOCYJApCTBEHHBIX CIy’KO IO 3all[UTe HACENCHUs U
TEPPUTOPUN OT YPE3BbIUANHBIX CHTyallMid NPUPOJHOTO U TEXHOTEHHOTO
XapakTepa;

e  IIpeIHa3HauYeHHue, CTPYKTypy U 3aaauu PCUC;

e  IpEeIHAa3HAYEHUE, CTPYKTYPY U 3a7auu Ipa)kJ1aHCKOH OOOpPOHBI.

Pesynprar ocBoeHust pabouedl mporpaMMbl O JUCHUIUIMHE  «OCHOBBI

0€30MacHOCTH KM3HEACITEAbHOCTH» BIUSET Ha (OPMUPOBAHHE Y CTYACHTOB

o6mmx (OK) koMmeTeHImi:

Kon |

HaumenoBaHnue pe3yJjbTara Oﬁy‘leHI/lH

Jlnsa cnemuanbHocTeii 15.02.04, 15.02.08, 23.02.03, 23.02.01,
09.02.01 (0a3oBasi NOATOTOBKA)

OK 1

[ToHMMAaTh CYIIHOCTh M COLIMAIBHYIO 3HAUMMOCTh CBOCH OyayIei
npodeccu, MPOsIBIATh K HEW YCTOWYMBBIN HHTEpEC.

OK 2

Opranu3oBbIBaTh COOCTBEHHYIO JACSATEILHOCTD, BHIOUPATh TUIIOBHIC
METOJIbI U CLIOCOOBI BBITIOJIHEHUS TTPOECCUOHANIBHBIX 3a]1a4, OIICHUBATh
uX 3(QPEeKTUBHOCTh U Ka4€CTBO.

OK 3

[IpyHrMaTh pemieHus B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTYALUSAX U
HECTH 32 HUX OTBETCTBEHHOCTD.

OK 4

OcyiiecTBIATh MOUCK U HKCIOJIb30BaHWE HWH(POpMAIMU, HEOOXOAUMOM
st 3¢G(GEKTUBHOTO  BBINIOJIHEHUS  MpodecCUOHANBHBIX  3aj1ad,
poeCCHOHATTEHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK'5

Hcnonp3oBaTh MHPOPMAITMOHHO — KOMMYHHUKAIIMOHHBIE TEXHOJOTHUU B
poheCCUOHAIBHON JIEATEIIbHOCTH.

OK 6

PaGorath B KOMJIEKTMBE M KOMaHae, S(@PEeKTUBHO oOmaThCs C
KOJUIETaMHU, PYKOBOJICTBOM, IOTPEOUTEISIMHU.

OK 7

bpate Ha ce0si OTBETCTBEHHOCTh 3a pPabOTy UJICHOB KOMAaHJbI
(O TYMHEHHBIX ), PE3YJIbTAT BHIIOJHCHUS 3aIaHUM.

OK 8

CaMoCTOSITENNPHO ~ OTPENEeNsaTh  3a7aydl  NpOoGEeCCHOHATBHOTO U
JUYHOCTHOTO pAa3BUTHS, 3aHUMATHCS CaMOOOpa30BaHHEM, OCO3HAHHO
TJIAHUPOBATH MOBHITIICHUE KBATU(UKAITIH.

OK 9

OpueHTHpOBaTbCSI B YCIOBHUSIX 4YacTOM CMEHbl TEXHOJOTHHA B
poecCHOHANIbHOM IeSITEIbHOCTH.

OK 10

HNcnonusats BOMHCKYHO O6H33HHOCTB, B TOM 4YHCJIC C NPHUMCHCHHEM




‘ MOJTYYCHHBIX MPO(deCCHOHATBHBIX 3HAHUM (TSI FOHOIIICH).

Jas cnemmaabHocTeii 23.02.03 u 09.02.03 (yray6JeHHasi MOAT0TOBKA)

OK 1

[ToHMMAaTh CYIIHOCTh U COLIMAIBHYIO 3HAUMMOCTh CBOEU OyAyIiiei
npodeccuu, MposIBIATh K HEM YCTOWYMBBIA HHTEPEC.

OK 2

Opranu3oBbIBaTh COOCTBEHHYIO JIEATEILHOCTD, OMPEACIATh METObI U
CTIOCOOBI BBITIOJTHEHHUS TPO(HECCHOHATBHBIX 3a7a4, OLICHUBATh UX
() PEKTUBHOCTD U KA4€CTRBO.

OK 3

Pematsp HpO6HCMBI, OOCHHUBATL PHUCKH W IIPUHUMATb PCIICHUA B
HCCTAHAAPTHBIX CUTYAllMAX.

OK 4

OcCymIecTBIATh MOUCK, aHAIM3 U OLEHKY MH(pOpMAaIMH, HEOOXOIUMON
JUIS ~ TIOCTAaHOBKM W pelIeHus  MpodecCHOHANbHBIX  3ajad,
po(heCcCHOHATFHOTO U JTMYHOCTHOTO Pa3BUTHSL.

OK'5

Hcnonp3oBaTh I/IH(i)OpMa]_II/IOHHO — KOMMYHHKAIIMOHHBIC TCXHOJIOTHUH IJIA
COBCPIICHCTBOBAHUA HpO(bCCCHOHaJ]BHOﬁ JACATCIIBHOCTH.

OK 6

PabGoraTh B KOJUIEKTHMBE M KOMaHJE, OOecIieuuBaTh €€ CIUIOYCHHUE,
a(PeKTUBHO 00IIATHCS C KOJUIETaMH, PYKOBOJICTBOM, IIOTPEOUTEIISIMH.

OK 7

CraBuTh  LE€OM, MOTUBHUPOBATh  JEATEIBHOCTh  ITOJAYWHEHHBIX,
OpraHU30BbIBaTh U KOHTPOJIMPOBATh UX pabOTy C MPUHATHEM Ha celd
OTBETCTBEHHOCTH 32 PE3YJIbTAT BBINOJHEHHUSI 33 ITaHHM.

OK 8

CaMOCTOATENBHO ~ OHpENensATh  3aJadyd  MPO(ECCHOHAIBHOTO U
JUYHOCTHOTO DPAa3BUTHUSA, 3aHUMAThCS CaMOOOpPA30BAaHUEM, OCO3HAHO
IJIAHUPOBATH MOBBIICHUE KBATU(UKAIIUY.

OK9

BBITh  TOTOBBIM K CMEHE TEXHOJOTMH B NpoQecCHOHATbHON
JIESITEIIbHOCTH.

OK 10

HcnonHsITh BOMHCKYIO OOSI3aHHOCTh, B TOM YHCJIE C NPUMEHEHHEM
MOJIYYCHHBIX MPOo(deCcCUOHATBHBIX 3HAHUM (1S FOHOIIIEH )

14. KoanyecTBO 4YacoB Ha oOCBoeHHMe padoyeil mNporpaMmbl y4eOHOM
AUCHMIIMHBI:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku ctyJeHTa 88 yacoB, B TOM UHUCIIE:
00s13aTEIHPHON ayAUTOPHOUN Y4EOHON HArpy3KH oOydJaromierocs 66 4acos;
CaMOCTOSITENIbHOM paboThl oOyyaromierocss 22 yaca.




2. CTPYKTYPA U COAEP) KAHUE YUEBHOU JAUCHUIIJINHBI
2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bup yyeOHo# padoThbI Oovem uacos
MakcumaJibHas ydyeOHasi Harpy3ka (Bcero) 88
Oo0s3aTeIbHAS ayAUTOPHAsA Y4eOHAsi HATPY3Ka (BCero) 66
B TOM YHUCJIE:

NPAKTUYECKUE 3aHITHUS 11
CamocTosiTesibHas paboTa CTy/AeHTa (BCero) 22
Pegepam, mynomumeoutinas npezenmayus... ... ... ... ... ... 14
Bueayoumopuas paboma 8
IIpomedsicymounas ammecmayusi:

1 cemecmp - aTTecTainoOHHas padoTa
2 cemecmp - nuddepeHIUPOBAHHBIN 3a4eT




2.2. TemaTu4ecKHuil IJIaH U coJep:KaHue Y4eOHOM TN CIUININHBI OBXK

HAumeHoearue

HaumeHnoBaHue
pa3iesioB u
TeM

Copaep:xanue yueOHOro MaTepuaJja, iabopaTopHble PadoThl M MPAKTHYECKHE 3aHATHS, CAMOCTOSITEIbHAS padoTa 00yUalomuxcs,

KypcoBasi padoTa (IPOEKT) (eciiu npedycmMompensi)

Oo0bem
4acoB

Yposens
OCBOCHHUS

1

2

4

BBenenue

Pouab u CoepKaHuEe NUCUHMILIMHBI «OB)K», OCHOBHBI€ COCTaBJAKOLINE 3/10POBOI0O 06[.)233 JKH3HH M UX BJHSHHE HAa 0€30IacHOCTh
JKH3HEACATCIbHOCTH JUIHOCTH.

Pasznen 1.

TocyaapcTBeHHasi cucTeMa odecneyeHnst 0€301MaCHOCTH HAacCeJeHusl

1

OCHOBBI 0€30MACHOCTH YKU3HEICSITENbHOCTH, JBOJIOIMS Cpelbl OOWTAHMS, OMACHOCTH U HMX HCTOYHHKH, OE€30MACHOCTh, CHCTEMBI
0€30IaCHOCTH.

O6mue ceepenns 0 YC. Knaccudukanys onacHbIX U Ype3BbIYaliHBIX CUTYAIHH .

0611132[ XapaKTCpUCTHUKa qcC MHPHOI'0 BpPCMCHU MNPHUPOAHOIO0 M TEXHOTCHHOI'O0 XapaKTepa. TexHoreHHbIE aBapuu. Hoxcapm Ha
IMPOMBIIIJICHHBIX 00BEKTaX. ABapI/II/I C BBI6DOCEIMI/I BpEAHBIX BCOICCTB. CTuxuiiHbBIC SIBICHHS 1 6€,IlCTBI/I$I.

YC Boennoro Bpemenu. O0muye cBenenus o cpencreax nopaxenus. OMII snepHoe, xumudeckoe, Oakrepuosnornieckoe. CoBpeMeHHbIC
OOBIYHBIE CpeacTBa NOpaKCHUA.

Kpatkas xapakTepHcTHKa OIACHBIX CHTYAI[MH COI[MANBHOTO XapakTepa. TeppopHu3M U ero NposBiIeHUs. Mepbl 6€30I1acCHOCTH HACeNICHH,
OKa3aBIIErocst Ha TEPPUTOPUH BOCHHBIX JieiicTBHHA. KpuMuHOreHHas 00CTaHOBKA B MECTax IPOKUBAHUS.

HpaBI/IJ'Ia TMOBECACHUA B YCJIOBUAX qcC MMPpUPOAHOTO, TCXHOTCHHOI'O U COMAJIBHOTO XapaKTepa. ABTOHOMHOE CYIIECTBOBAHUC B YCJIOBUAX
4qcC.

N O o1 Bl O WIN| P

Enunas rocynapcTBeHHas cucteMa HpeAynpekIeHHus W JIUKBUAanuu upe3BbrdaiHeix cutyanuiit (PCUC). PCUC, ucropus ee co3maHus,
npeiHa3HaYeHUe, CTPYKTypa, 3aJadH, pellaeMble MO0 3alluTe HAceNeHHs OT 4Ype3BbIYalHBIX cuTyauumil. ['pakpaHckas oOopoHa —
COCTaBHasl 4acTh OOOPOHOCIIOCOOHOCTU CTpaHbl. I'paknaHckas 0OOpPOHA, OCHOBHBIC IOHATHS M ONpEIENeHUs, 3aJaud Tpa)KJaHCKOU
oboponbl. CTpyKTypa W Oprasbl yNpaBleHUS TIpaXIaHCKOH oOopoHoi. OmopemeHne ¥ HH(OPMHUPOBAHWE HACENICHWS 00 ONACHOCTSIX,
BO3HHKAIOIMX B UPE3BhIYANHBIX CUTYaIsIX BOGHHOTO M MUPHOTO BPEMEHH.

DR N N NN NS
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IIpakTnyeckas padora Ne 1 «OtrpaboTka IMpaBui MOBEICHUS NMPU MONYYEHHH CUTHAJAa O YPE3BBIYAHOM CUTyallud COTJIACHO IIIaHy
00pa30BaTeNbHOrO YUPESKACHUS (YKPBITHE B 3aIIMTHBIX COOPYKEHUSIX, DBAKyalys 1 Ap.)»

OCHOBHBIE TIPUHIMIIEL U CTIOCOOBI 3amuThl HaceneHus B UC. OpraHusaims HHKEHEPHOH 3aliUThl HACENICHHS OT HOPaXKAONMX (pakTopoB
Ype3BBIYAiHBIX CUTYallMii MHUPHOTO W BOGHHOTO BPEMEHH. 3alllUTHBIE COOPYXKEHHS IpakJaHcKol oOopoHbl. OCHOBHOE NpeaHa3HauYCHUE
3aIIMTHBIX COOPYKEHUH IpaskAaHCKoi 000poHbIl. Buibl 3aMTHBIX coopyskeHui. [IpaBuina moBeIeHNs] B 3aIMTHBIX COOPY KEHUSIX.

10

Knaccudukanus m HazHadeHHWE WHIMBHIYAIBHBIX CPEJICTB 3AIIMTHI HAaceleHHs. 3aluTa OpraHoB AbIXaHus W Koxu. IIpakTHueckas
pa6ota Ne 2 «Hasznauenue, coctaB npuHOUs! padotsl AI1-5-A, AT1-22, BIIXP, ITIIXP »

e

11

ABapuiiHO-criacaTeNbHble W JIPYrre HEOTIOXHbIE pabOThl, IPOBOJUMbIE B 30HAX Ype3BbIYANHBIX cuTyalui. OpraHu3anus ¥ OCHOBHOE
CoJIepKaHue aBapHiiHO-criacareNbHbiX pabot. CanutapHas oO6paboTKa Jojiel mocie npeObIBaHUs UX B 30HAX 3apaxxeHusi. OpraHu3anus
Ipa)XIaHCKON 000pOHBI B 00111e00pa30BaTEILHOM YUPEXKIEHUH, €€ IPeIHA3HAYCHHE.

12

OcHOBHbBIE HANPaBJIECHUS NEATEIHPHOCTH TOCYJAPCTBEHHBIX OpraHu3aIiii U BeJoMcTB Poccuiickoit Depepaluu mo 3anute HaceJleHUsT U
TEPPUTOPUI OT YPE3BBIUANHBIX CHUTYyAIlWii: MPOTHO3, MOHHUTOPHHT, OMOBEIICHUE, 3al[UTa, dBaKyallus, aBapHUIHO-CIIacaTe/IbHbIC PaOOTHI,
oOyuenne HaceneHus. IIpaBoBBIE OCHOBBI OpraHM3AIlMM 3alIUTHI HaceleHus Poccuiickoit ®enepanuy OT Ype3BBIYAHHBIX CHTYaIUil
MHpPHOTO BpeMEHH. ATTecTalloHHas paboTa

CamocrosiTeabHasi padota. PaboTta ¢ mpaBoBEIMU TOKyMEHTaMHU C HCHOJIB30BaHUEM MHTEpHET-pecypcoB

13

Ikekypeusi. «l'ocymapcTBeHHbIE CITy>)KObI IO OXpaHe 310poBbi u Oe3omacHoctu rpaxaaH. MUC Poccum — denepanbHbIl opran
yIpaBlieHUs] B 00JaCTH 3aIlIUTHI HACEICHUS OT Ype3BhIYAHBIX cuTyanuiiy. [lommms B Poccuiickoit @eneparim — cucreMa rocy1apCTBEHHBIX
OpraHOB WCIIONHUTEIFHON BJIACTH B OOJIACTH 3allUTHI 3NI0OPOBKSI, MPaB, CBOOOIBI U COOCTBEHHOCTH TPaXkIaH OT MPOTHUBOIPABHBIX MOCSTATEIBCTB.
Cnyx0a cKopol MeTUIIMHCKO# moMoInu. [Ipyrue rocy1apcTBeHHbIEC CTy»KOBI B 00JIaCTH O€30MACHOCTH.




HaumeHoBaHue Copep:xanue y4eOHOr0 MaTepHaJia, JIaGopaTopHbIe PadoThI M MPAKTHYECKHE 3aHATHSA, CAMOCTOATe1bHasl padoTa 00y4Yaromuxcs, O0Bem Yposens
pa3nesioB U KypcoBasi padoTa (IPOeKT) (eciiu npedycmompensi) 4acoB OCBOEHUSA
TeM
1 2 3 4
14 l JlHY BOMHCKO#I cI1aBBI Poccnn 4 2
Pazgen 2. OCHOBBI MEJTUIMHCKUX 3HAHUI U 310POBOro 00pa3a :KU3HH 26
1 | Opranuzauusi MeAMUMHCKOW momolny HaceieHHo npu YC npuponHOro, TEXHOTEHHOI'O  BOGHHOTO XapakTepa. MenunuHcKas 2 2
XapaKTEepPUCTHUKA CTUXUHHBIX OecTBUi M aBapuii. OpraHusaiusi MeIMIIMHCKOM oMoty B ouarax YC.
2 | IlepBas meaunuHckas nomouis (IIMII) npu TpaBMax, paHeHUSIX M HecYacTHBIX ciydasx. 3HayeHue [IMII u npaBuna ee opraHuzanuy. 2 2
OCHOBBI aHATOMUH U (PU3HOJIOTUH YeTOBEKa.
3 | [lonarue o pane, knaccupukanusi paH ¥ ux ocnoxkHeHus. TpaBma. KpoBoreueHwusi, BUABI KPOBOTEUEHHH M CIIOCOOBI MX OCT@HOBKH. 2 2
OcHosable 3tansl [IMII. [ToHsiTue 00 acenTuke U aHTHCENTHKE.
4 | TlonsaTue o MOBSA3KaxX M MepeBs3kax. BUIbl MOBS30K, TpaBUiIa UX HATOKEHHA. XapaKTepHUCTUKA MEAUIIMHCKUX CPEICTB UHAUBUIYAIbHON 2 2
3aIUTHL
5 | OxcrpeHHas MeguuuHCKas momoinp mopaxeHHelM B UYC. TpaBmarmueckuit mok. IIMII mpu muxpoTpaBmax, ymubax, CIaBICHUSX, 2 2
KOHTY3usX, BbiBUXax. KomarosHoe coctosiaue u IIMIT npu Hem.
6 | I[Mepemomsl kocteit, BuABI mepenomoB u [IMII npu nepenmomax. TpaBMBI OpraHOB JBIXaHUS, 3PEHIS, )KABOTA. 2 2
7 | Tepmuueckue mnopaxkenus u IIMII npu sHux. IIMII npu BHe3amHOM IIpeKpalleHHH CepAeYHON MesITeIbHOCTH M IBIXaHUS. 2 2
Dnekrporpasmbl. [IMII pu yTOMICHUH, YKYCaX SIOBUTHIX 3MEH, COOAK, HACCKOMBIX.
8 | Paguanvonnsle nopaxenus, ux npopunaktuka U [IMII. JlyueBas Gone3np. [IpoTuBOpaguanuoHHas 3aliuTa HACEICHUS M OKa3aHUE 2 2
IIMII npum paguanuoHHBIX MOpaxeHusX. [lopakeHHe OTPaBISAIOIMUMH M CUIBHOJCHCTBYIOIIMMHU SIIOBUTBIMHM  BELIECTBAMH,
npodunaktuka u [IMII npu Hux. CoxeprkaHue U NPUMEHEHNE K ANITSYKH MHIUBHITY AJTbHOMY.
9 | Undexnmonnpie Oone3HN W MX mpoduimakTuka. Mepsl 00pbOBl M WHPEKIUOHHBIME OoJe3Hsmu. KapanTwH. 3HadeHHe Ae3WH(EKINH, 2 2
JIC3UHCEKIINH U JiepaTH3aliii B 0opb0e ¢ MHPEKIIMOHHBIMH 3a00JICBaHUSIMH.
10 | Opakruyeckas padora Ne 3 «[IMII mpu paHeHHAX , 0’)KOTaX ¥ OOMOPOKESHHIXY 2 2
11 | MpakTuyeckas padora Ne 4 «[IMII npu ymubax u neperomax» 4 2
12 | IlpakTnyeckas padora Ne 5 «MIIM npu MaccoBbIX MOpaKEHHsIX (MCKYCCTBEHHOE JIbIXaHHE)» 2 2
Pazpea 3. O0ecneyenne JUUHOI 0€30I1ACHOCTH U COXPAHEHHE 310POBbS 24
1 | 3xopoBbe u 370poBbIA 00pa3 xu3HU. OOIIME TOHATHS O 340POBbE. 30POBBIN 00pa3 XKU3HN — OCHOBA YKPEIUICHHS 1 COXPAaHEHHS JINYHOTO 2 2
310poBbsl. DaKTOPBI, CIIOCOOCTBYIONIME YKPEIIEHHIO 3/10pOBbs. JIBUraTreibHas aKTUBHOCTh W 3aKaJMBaHUE OpPTraHU3Ma. 3aHATHS
¢u3HIecKOi KynbTypoil. PenpolyKTHBHOE 37I0pOBbE KaK COCTaBIISIONIAs YaCTh 3/I0POBbsI YEJIOBEKa M 0OIECTBA.
CamocTtosiTenbHasi padoTa «CounaibHas pojb JKCHIIMHBI B COBPEMEHHOM oOmiecTBe. 30pOBBIM 00pa3 *XM3HM Kak Heo0X0IuMoe 2
YCIIOBHE COXPAaHEHUS W YKpPEIUICHHS 3JI0POBbSl 4eJOBeKa M oOmiecTBa. PenpoayKTHBHOE 340pOBbE SKEHIIMHBI M (AKTOPHI, Ha HEro
BIMSIIOIINE. 37J0POBBE POJUTENEH 1 3710pOBbE OYIyIIero peoeHKay .
CamocTosiTenbHast padoTa «BimsHue 1BUTAaTENbHON aKTUBHOCTH Ha 3/I0POBBE YENIOBEKA. 3aKaJMBAHNE U €r0 BIMSHUE Ha 37I0POBBE. 2
[IpaBusa TMYHON THTHEHB U 310POBbE YETOBEKAY.
CamocrosiTenbHast padoTa «IIpaBoBBIe acmeKTH B3aMMOOTHONICHHS 0JI0B. bpak u cemps. KynbsTypa 6paunsix oTHOmeHHH. OCHOBHBIE 2

¢ynkunn cembu. OCHOBEI ceMeitHoTo npasa B Poccuiickoit @eneparmu. [Ipasa n ob6s3ann0CcTH poauteneii. Konsenist OOH «O mpaBax
pebenkay. bepeMeHHOCTb U rUrHeHa GepeMEHHOCTH. YXO0/1 38 MJIaJICHIIEM»




HaumeHoBaHue Copep:xanue y4eOHOr0 MaTepHaJia, JIaGopaTopHbIe PadoThI M MPAKTHYECKHE 3aHATHSA, CAMOCTOATe1bHAasl padoTa 00y4Yaromuxcs, O0Bem Yposens
pa3nesioB U KypcoBasi padoTa (IIPOEKT) (eciiu npedycmompensi) 4acoB OCBOEHUSA
TeM
1 2 3 4
Bpennbie npuBbIuKy (YoTpedieHNE alKoTollsl, KypeHue, yroTpedaeHue HapKOTUKOB) U X MPO(QHIAKTUKA. AJIKOTOJIb U €ro BIHMsSHUE Ha 2 2
3/I0POBBE YEJIOBEKA, COIMAILHBIE OCJIEACTBHS YIOTPEOICHUS AIKOTOJIsl, CHIYKCHUE YMCTBEHHOH U (M3HYeCKOi paboToCIIocOOHOCTH.
Kypenue u ero BiusiHAE Ha COCTOSIHUE 340pOBbs. TabauHBIH IBIM U €0 COCTABHBIC YacTH. BiusiHue KypeHHsi Ha HEPBHYIO CHCTEMY,
CepAeYHO-COCYMCTYIO cucteMy. [laccuBHOe KypeHue 1 ero BiusiHUE Ha 310poBbe. HapkoTnku. HapkomaHus ¥ TOKCHKOMaHHMs, 001Ine
TOHATHSA ¥ onpeaeneHus. ConuanbHbIe TOCIEACTBUS IPUCTPACTHSI K HApKOTHKaM. [IpodunakTika HapKOMaHHH .
CamocTosiTenbHast padoTa «Brnusane HeOMaronpusaTHON OKpYIKaroIiei cpebl Ha 310pOBhe YelloBeKa. BpeqHple IPUBBIYKHN U UX 2
BJIMsIHHME Ha 3710poBbe. [IpoduiakTuka BpeJHbIX MPHUBBIYEK U 3JI0YNOTPEOICHHST HAPKOTHYECKUMH BEILIECTBAMM.
CamocTosiTesibHasi padoTa «PaHHUE MONOBBIE CBS3U U UX MOCIEACTBUS ISl 3110pOoBbsl. MHDekIy, nepespaBaeMble TOJIOBBIM IyTeM, U 2
nX Ipo(UIAKTHKAY
CamocTosiTesqbHast padoTa «310pOBBIH 00pa3 XKNU3HH — HEOOXOAUMOE YCIOBUE COXPAHHOCTH PENPOIYKTHBHOTO 37I0POBBS. 4
Ilcuxonoruueckas YPaBHOBCIIECHHOCTD U €€ 3HAUCHUC IJIA 3T0POBbA. Pexum AHA, Tpyaa U OTAbIXa. PaIlI/IOHaJ'ILHOe IIMTAHHUEC U €TI0
3HA4YCHUE JUIsI 3I0POBbS»
3auer 2 2
CamocrosiTejibHast padora «IloaroToBka K 3a4eTy» 4
Bcero: 88




3. YCJIOBUS PEAJIN3AIIMA YYEBHOM JUCIUATIINHBI
3.1. TpedoBanuss K MHHUMAJIBHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
o0ecne4yeHnIo
Peanuzauuss y4eOHOW JUCHUIUIMHBI TpeOyeT Haimuuusg y4yeOHOro kaOuHeTa
«OCHOBBI 0€30MACHOCTHU KU3HEAEATEIHOCTI
O6opynoBanne y4eOHOrOo KaOWMHETa: TOCAJO0YHBIE MECTa IO KOJUYECTBY
oOyyJaronuxcs; padodee MECTO MpernojaBaTessi, JocKa s HalUCaHUS MEJIOM,
CIIpaBOYHAs JINTEPATypa, KOMIUIEKT CPEACTB Il OTPaOOTKH HABBIKOB OKa3aHMUS
MEepBOM MOMOIIM TMOCTPAJAABIINM, WHIMBUIYAJbHBIE CPEICTBA 3allUTbl, MaKET
aBromata KanamnukoBa, mHeBMaTuueckoe opyxue MII-512 (mnacTuk), KOMIUIEKT
MJIaKaTOB.
3.2. UudopmannonHoe odecnevyeHne o0yueHust
Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, HHTepHeT-pecypcos,
JTOTOJHUTEJIbHOM JIUTEPATYPbI
OCHOBHBIE HCTOUHUKH:
1. MuxkprokoB, B.FO. OcHOBBI 6€3011aCHOCTH KU3HEACATEILHOCTH +
ellpunoxenue : yueOnuk / MukptokoB B.FO. — Mocksa : KnoPyc, 2021. —
290 c. — ISBN 978-5-406-08164-8. — Tekct anextpoHHbid. — DBC
"Book.ru". — URL: https.//book.ru/book/939219
2. Kum, C. B. OcHoBBI Oe30nacHOCTH Ku3HeaesaTebHoCTH. 10-11 Kiacchl :
yueOHuK : 6a30BbIif ypoBenb / C. B. Kum, B. A. I'opckuii. 2-e u3., crep.
Mockga : Benrana-I'pad, 2020. 400 c. : wi., 1iB. ui., Tabdin. (Poccuiickuii
yueOnuk ) . [SBN 978-5-360-11394-2.
HNuTepHeT-pecypcenl:
1. BBC Opaiir. - UnTepHeT- cebuika https://urait.ru/

2. ObC BOOK.ru. - UaTepHeT- ccbuika https://www.book.ru/

3. OBC Jlanb. - UaTepreT-cebuika https://e.lanbook.com/

4. OBC IPRBooks. - UaTepHeT- ceblika http://www.iprbookshop.ru/
5. HOb eLibrary. - Untepuet-cepiika https:// www.elibrary.ru/
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YUYEBHOI
JUCLUILJIMHBI

B mporecce peanuzanuu mporpamMmbl Y4eOHOH JUCHUIUTMHBI TPOBOIUTCS
TEKYIIUH M TPOMEKYTOUHBIM KOHTPOJIb HMHIMBUIYaJIbHBIX 00pa30BaTCIbHBIX
JOCTH)KEHUH — IEMOHCTPUPYEMBIX O0YYAIONUMKCS YMCHUN ¥ 3HAHUH.

Tekymmii KOHTPOJIb TPOBOAUTCS TPENoAaBaTeieM B MPOIECCe MPOBEICHHS
NPAaKTUYCCKUX 3aHATHH, TECTHUPOBAHUS, a TAKXKE BBIMOJHCHHS OOYYaIOIMMHCS
WH/INBUYaTbHBIX 33/1aHUH, POEKTOB, UCCIICAOBAHUI.

OOyuenne 1o y4yeOHOW JUCHMIUIMHE 3aBEPIIACTCS MPOMEKYTOUHOU
aTTecTaIel, KoTopas MpoxoauT B popme audhepeHIIMPOBAHHOTO 3a4eTa

VKazamo Gopmy npomexcymounol ammecmayuu

JI1st IpOMEXKYTOYHOM aTTeCTAllMK M TEKYIIET0 KOHTPOJIs 00pa3oBaTeIbHBIM
yUpeKACHUEM co3natoTcsi (GoHIbl OleHOUHBIX cpeAcTB (POC), BKIIOUAIOUINE B
cels HIe1arOTMYECKUE KOHTPOJIbHO-U3MEPUTEIILHBIC MaTepUabl,
npeHa3HAuYCHHBIC IS OMPEACICHHUS COOTBETCTBUS (MJIM HECOOTBETCTBUS)
WHIMBUIYAIbHBIX 00pa30BAaTEIbHBIX JIOCTHKCHUH OCHOBHBIM ITOKa3aTeNsIM
Pe3yJIbTaTOB IMOATOTOBKH (Ta0IHIA).

OcHoBHBIE

. Pesyabrarsl ®opMbI U
Pa3zpnen (Tema) yueOHoi nokaszarteju MeTObI
AJUCHUIIJINHBI (OCBOGHHHG yMeHu, pe3yjibTaToB
YCBOEHHBIC 3HAHUSA) HOATOTOBKH KOHTPOJIA
Pa3zen 1. Hmeer npakTHYecKUi Tepeuncaser UHIUBUAYaTbHBIN
rOCy,I[apCTBeHHa?I cUcreMa ONbIT: 11 BCICHUA MOTEHIIUAIbHBIE u q)pOHTaHBHBIfI
obecrieueHust 6€30MacHOCTH 3J0pPOBOT0 00pasa KM3HY; | oracHOCTH TPUPOJIHOTO, OTIPOC YCTHO H
HaceJICHUA OKa3aHus NEPBON | TexHOMEHHOTO U MMMCbMCHHO,
MEIUIIMHCKON TTOMOIIIH; CONMATHHOTO MIPAKTUUECKHE
BbI30BA  (OOpAIIEHUS 33 | popcxosaeHus paboThI
2

TMOMOIIBIO) B CIYYA€ | xapakTepHblE VIS
HEOOXO0MMOCTH 3 B | pernona npoxxuBaHus;
COOTBCTCTBYIOIICH OCHOBHbBIE 3aJa4u1
CITy>KOBI 9KCTPEHHON rOCyIapCTBEHHBIX CIIyXkKO
IOMOLIIN. N0 3aIUTE HACEJIEHUS W
3naer:  MOTEHIMANBHBIE | repnyropHii oT

OIACHOCTH  MPUPONHOTO, | ype3ppiyaliHBIX CUTYaMH
TEXHOICHHOIO M COLMANb- | yoynonHoro "

HOro HPOUCXOMACHHA, | TexHOrEHHOTO XapaKTEPA.
XapaKTEPHBIC JUISl PETHOHA | HaspipaeT CTPYKTYpy H
TNPOXKMBAHUS;  OCHOBHBIE | 347194y PCUC:
2
3a]1a4M TOCYJAPCTBEHHBIX | nnennasHaueHme, CTPyK-
ciryx0 o 3AUUTE | 1y " 3a1aun
HACCNICHUA W TEPPUTOPHH | rpaskiaHcKO  0OOPOHBI.
OT  upesBBMAMHBIX  CH- | Kyaccudmmmpyer
Tyauuii IPUPOIHOTO  H | cpencrpa 3AIHTEL,
TCXHOTCHHOTO XapaKTepa, | paspipaet MX 3HAYEHUE.
HpejHa3HaYeHne, CTPYK-
Typy u 3amaun PCUC;
HpejHa3HaYeHne, CTPYK-

TYpy u 3a/1a4u
TPXIAHCKOW  0OOpPOHBI;
KJIaCCU(PUKALIHIO u
Ha3HauYCHHE CpencTB
3aIUTEI.
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Ymeer:. BJIAJIETh
criocobaMu 3aIUTEI
HaceJIeHUs oT
Ype3BbIYANHBIX CUTyalui
MIPUPOJAHOTO it

TCXHOI'CHHOT'O XapaKTepa,
TOJIb30BATHCA CPEACTBAMU

WHIABUYATbHOM U
KOJUIEKTHBHOM  3aIlUTHI;
HCII0JI30BaTh

puoOpeTeHHbIE 3HAHUS U
YMEHUSI B HPAKTHUYECKOM
JEATETbHOCTH u
MOBCEIHEBHON KU3HU:

JUTS BBI30Ba (0OparmeHus
3a TIOMOIIIBIO) B CIIy4ae
HEOOXOINMOCTH
COOTBETCTBYIOIIEH
CITyKOBI IKCTPEHHO
TTOMOIITH.

JIeMOHCTPHUPYET CITOCOOBI
3alUTHl  HACCJICHHS OT
Ype3BbIYAHHBIX CUTYaluil
MIPUPOJTHOTO u
TEXHOTEHHOT'0 XapaKTepa;
MOJIL3YETCSl  CPENCTBAMU
WHIUBUAYATbHON it
KOJUICKTUBHOI 3aIl[UTHI;

BBI3BIBaET (0OpalieHus 3a
MIOMOMIBIO) B Clly4ae
HEe0o0X0JUMOCTH
COOTBETCTBYIOIIHE
CITy>KOBI IKCTPEHHOM
MIOMOII[H.

OKa3aHus nepBoi
MEIULIMHCKOM TOMOILY;
BEI30Ba (OOpammeHus 3a

IIOMOIIBI0) B Ciydae
HE00XO0AUMOCTH B
COOTBETCTBYIOILEH
CITy>KOBI SKCTPEHHOI
HOMOIIIH.

3Haer: OCHOBHBIE
TCPMUHBL u NOHATUA,

npaBuia okazanus [IMII
MIpU TpaBMax, paHEHUSIX U
HECYACTHBIX CIIydasix
Ymeer: HCITOJB30BaTh
puoOpeTEeHHBIC 3HAHUS U
YMEHHUSI B MPaKTUYECKOU
JIeSITEIbHOCTH u
MOBCETHEBHOM JKU3HU:
OKa3aHUus nepBon
MEIHUIITHCKOM TTOMOIIIH;
BbI30Ba (oOpamieHust 3a
NOMOIBIO) B Cllydae
HEOOXO0UMOCTH
COOTBETCTBYIOILIEH
CITYKOBI 9KCTPEHHON
IIOMOIIIH.

OK1-OK10

TpaBMax, paHCHUAX U
HECYACTHBIX CIyYasX,
(hopMyIHpyeT OCHOBHBIC
TMOHATHUA U TCPMUHBI

OxaspiBaeT IIMII,
BEI3BIBaeT (0OpamieHus 3a
MTOMOIIBIO) B CITyYae
HEOOXOUMOCTH
COOTBETCTBYIOIIHE
CITy>KOBI 3KCTPEHHOI
ITOMOIIIH.

OK1-OK10
Pasnen 2. Hmeer NPaKTH4YeCKHil INepeynciseT npaBmia MIPaKTUYECKUE
OCHOBBI MEMIIMHCKUX 3HaHWK | ONBIT:  JUI  BCIACHUA | oxasaupa TIMII npu paboTI,
1 300pOBOTO 00pa3a KU3HH 3I0poBOTO 00pa3a JKU3HM; WHIUBUAYaTbHBIN

7 GPOHTANBHBIH
YCTHBIH OIpOC

Pa3zmen 3.

OOecrieyeHue JIMUHON
0€30MaCHOCTH ¥ COXPaHCHUE
3II0POBbS

Hmeer  npakTHueckmii
ONBIT: Ui BEICHUSA
3JI0pOBOTO 00pa3a >KU3HH;
OKa3aHUsA epBOH
MEIUITMHCKOU TTOMOIITH;
BbI30Ba (oOpamieHust 3a
MOMOIII0) B Ciydae
HEOOXOANMOCTH B
COOTBETCTBYIOIIEH
CITYKOBI 9KCTPEHHON
TIOMOILIH.

Iepeuncnser
COCTaBJISIONINE
3710poBOTO 00pasa >KH3HU
u nux BIIMAAHUEC Ha
6e301acHOCTh
XKHU3HEACATCIbHOCTH
JMYHOCTH, TEPEUHCIIAET
(hakTopbl, BIHAIOIMNAE Ha
PENPOIYKTHBHOE
3JI0POBBE.

OCHOBHBIC

MIPaKTHYECKHE
paborsl,
WHJIMBHy aTbHBIT
1 (QpOHTANBHBIN
YCTHBIH OIIpoC,
3a4eTHOE
TECTUPOBAHHE
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3Haer: OCHOBHEIC
COCTABIIIONINE 30POBOTO
oOpasa KHM3HA U HUX
BJIMSIHHE Ha 0€3011acHOCTh
KHU3HEACATEIHHOCTH
JIUYHOCTH;
PEenpoayKTUBHOE
3M10poBbe W (hakTOpBHI,
BISIONINE HA HETO;
Ymeer: HCIOJIb30BaTh
puoOpeTeHHbIE 3HAHUS U
YMEHHUS B IPaKTUYECKOU
JeSITeTbHOCTH u
MOBCEIHEBHON KU3HU:

JUISL BEZICHUS 3][0POBOTO
o0pasa KHU3HH;

OK1-OK10

[MoxnepxuBaeT aKTHBHbIH
00pa3 KU3HH, COOTI0JaeT
[IpaBWJIa JIUYHOU
THTHEHBI, IPUMEHSIET
MEpBI [0 COXPAaHECHHUIO U
YKPEIUICHUIO 3/I0POBBSI.
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1.NNOACHUTEJIBHASA 3AIINCKA

1.1. [Iporpamma  y4yeOHOW  AMCHMUIUIMHBI  SIBJISIETCS  4YacThlO  OCHOBHOM
npodeccruonansHOl oOpa3oBaTenpHOM mporpammbl CIIO Ha 6a3e OCHOBHOTO
o01miero o0pa3oBaHwMsI IS CIICIIUATLHOCTEH:

15.02.04 CrennanbHble MaIIMHBI U YCTPOMCTBA;

15.02.08 TexHos0THS MAITUHOCTPOCHHS,

15.02.07 ABromatuzaiys TEXHOJOTHUUECKUX MPOILIECCOB U IIPOU3BO/ICTB

(o oTpacisim);

09.02.03 ITporpamMmmupoBaHue B KOMIBIOTEPHBIX CUCTEMAX;

09.02.01 KommbroTepHbIE CUCTEMBI U KOMILICKCHI;

23.02.03 Texuuueckoe 00CIy)KUBaHUE U PEMOHT aBTOMOOUILHOTO TPAHCIIOPTA,;
23.02.01 Opranuzanus nepeBo30K U yIpaBleHHE Ha TpaHCTIOPTE (110 BUIAM).

1.2. MecTo yuyeOHOI JUCHMILUIMHBI B CTPYKTYpPe OCHOBHOI mpodeccuoHaIbLHOM
o0pa3oBaTeJIbHOM NIPOrPAMMBI:
OO0meo0Opa3oBaTebHbIC TUCIUILTAHBI (TPO(UIBHBIE).

1.3. Hean u 3agayu y4eOHOHl NUCHUILVIMHBI — TpPeOOBaHWS K pe3yabTaTam
OCBOCHUS Y4eOHOM TUCHMILJIMHBI:

B pesynpTaTe OCBOEGHHSA y4eOHOW AMCLMILIMHBI OOYYaIOLIUICS TOJIKEH
yMeThb: [IOJIb30BaThCAd MATEMaTUYECKMUMU METOJaMU MpU PELIEHUW 3aaad
NPUKIAJAHOTO XapakTepa, BIAJETh AJITOPUTMHYECKHM CTHJIEM IO3HABATEIbHON
NeATEIbHOCTH, MPUMEHSTh 3HAHMS B MOCTPOCHUM MATEMAaTUYECKHX MOJENei,
MCCIIEOBATENBCKUX pad0Tax, B IPOEKTaAX.

B pesynbraTe ocBoeHUs y4eOHOM AMCHMIUIMHBI OOYYarOMIMMCS JTOJKEH
3HATh: OCHOBHBIE MaTeMaTUYeCKHe MOHSATHS, pacIIMpsIonye u
CUCTEMATU3UPYIOLUIME OCHOBHBIE CBEACHHUS O YHCIaX; CBEACHUS O (DYHKIMSX;
BJIAJETh OCHOBHBIMH  HJEIMH MaTE€MaTHYECKOTO aHalIu3a, IO3BOJISIOIIMMU
peliath MNPUKIAAHBIE 3aJayd; CIOCOObl pEIIECHUS YpPaBHEHHM W HEpPaBEHCTB;
OCHOBHBIE€ CBEJICHUS O T€OMETPUYECKHX MPOCTPAHCTBEHHBIX (PUTYpax, OCHOBHBIE
HNOHSTHS KOMOMHATOPUKH, BEPOSITHOCTHO-CTATUCTUUECKHUE 3aKOHOMEPHOCTH.

B pesynbrate ocBoeHMs Y4eOHOW MCIHMITIMHBI OOYYaIOIIMHCSA JIOJIKEH
HMeTh NPAKTHYECKHH ONBIT HCMOJb30BAHMS MATEeMaTHYECKOTo ammapara Mpu
pEIIeHNN PAaKTUKO-OPUEHTHPOBAHHBIX U TPO(ECCHOHATBHBIX 3a/1a4.

PesynbraT ocBOEHUs pabodeil MporpaMMbl MO TUCHUIINHE MATEMATHKA BIIHASCT
Ha (opMHpOBaHUE y CTYJAeHTOB 00X komneteHuii (OK):

Kox HaumeHnoBaHue pe3yjbrara 00y4yeHUs

15.02.04, 15.02.08 , 09.02.03, 09.02.01, 15.02.07, 23.02.03,
23.02.01. (6a3oBas MoAroTOBKA)

OK 1. [ToHMMaTh CyIIHOCTh U COLMAJIBHYIO 3HAUMMOCTbh CBOEH Oyayleit
npodeccruu, MPOSIBJISITh K HEM YCTOWYUBBIA HHTEPEC.
OK 2. Oprann3oBbIBaTh COOCTBEHHYIO N1E€ATEIBHOCTh, BHIOMPATh THIIOBBIC




METOABl W CIOCOOBI BBHITIOJHEHUS MPOGECCHOHANBHBIX 3aj1ad,
OIICHUBATh X d()PEKTUBHOCTH U KaYECTBO.

OK 3.

[IprHAMaTh pelIeHUs B CTAHJAPTHBIX U HECTAHIAPTHBIX CUTYAIUAX
Y HECTH 33 HUX OTBETCTBEHHOCT.

OK 4.

OcymiecTBiATh ~ MOUCK W HUCHOJIb30BaHUE  MHGOpMAINH,
HEe0O0Xo Mo 171 3 (HEKTUBHOTO BBIMOJHEHUS TPOPECCUOHATIBHBIX
3az1a4, Mpo(ecCHOHATLHOTO W TMYHOCTHOTO Pa3BUTHSI.

OK 5.

Hcnonp3oBaTh I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIe TCXHOJIOTHH
B HpO(i)E?CCPIOHaJILHOfI JACATCIIBHOCTH.

OK 6.

PaGotaTte B KOJUIeKTHBE W KOMaHJe, 3(G(EKTHUBHO OOIIATHCSA C
KOJIJIEraMH, PYKOBOJICTBOM, IIOTPEOUTEIISIMH.

OK 7.

bpate Ha ce0s OTBETCTBEHHOCTh 3a pPAa0OTy YJIEHOB KOMAaH/IbI
(MOJYMHEHHBIX ), PE3YJIbTAT BHIIOJHEHUS 33/IaHUN.

OK 8.

CaMOoCTOSTEIHLHO OIIpCACIIATE 3ada4H HpO(bCCCI/IOHEUIBHOFO )51
JIMYHOCTHOTO pa3BUTHA, 3aHHMMATbCA CaMOO6paSOBaHI/IGM,
OCO3HAHHO INNIAHWPOBATH ITOBBIIICHUC KBaJII/I(i)HKaIII/II/I.

OK 9.

OpHEeHTUPOBATHCA B YCIOBHUSX YAaCTOM CMEHBI TEXHOJOTHM B
poheCCUOHAILHON JEITCIIbHOCTH.

OK 10.

HcnonHaTh BOUHCKYIO 00SI3aHHOCTh, B TOM YKCJI€ C MPUMEHEHUEM
MOJTYYEHHBIX TPO(ECCHOHATBHBIX 3HaHUM (7151 FOHOIIIEH ).

09.02.03, 23.02.03 (yrimy6ieHHas MOArOTOBKA)

OK 1.

[loHrMaTh CYIIHOCTh M COIMAJIBHYIO 3HAYUMOCTb CBOCH OymyIieit
npodeccuu, MposiBISATh K HEW YCTOWYMBBIA HHTEPEC.

OK 2.

Opranu3oBbIBaTh COOCTBEHHYIO NI€SITEIHLHOCTh, BHIOUPATH TUIOBBIC
METOJbI W CIOCOOBI BBIMOJHEHUS MPO(HECCHOHANBHBIX 3ajad,
OLICHMBATh MX 3(PPEKTUBHOCTH U KAYECTBO.

OK 3.

[IpruHMMATh pelieHns] B CTAaHAAPTHBIX U HECTAHIAPTHBIX CUTYALUAX
Y HECTH 3@ HUX OTBETCTBEHHOCTb.

OK 4.

OcymiecTBiATh  MOUCK W HUCHOJIb30BaHUE  WHGOpMAINH,
HeoOxoauMon 1715t 3 (PEKTUBHOTO BBIMOIHEHUS MTPOQPECCHOHATIBHBIX
3a7a4, Tpo(ecCHOHATTLHOTO M IMYHOCTHOTO Pa3BUTHSL.

OK 5.

Hcnonb3oBaTh MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU
B TPO(ECCHOHANIBHON AESITENHHOCTH.

OK 6.

PabGoTtath B KOJUIEKTMBE W KOMaHAE, 3(PPEKTUBHO OOMIATHCS C
KOJUJIETaMH, PYKOBOJICTBOM, MTOTPEOUTEISIMH.

OK 7.

bpate Ha ce0s OTBETCTBEHHOCTH 3a pPA0OTy YJICHOB KOMAaH/IbI
(O TYMHEHHBIX ), P€3YJIbTAT BBIOJIHCHUS 3 TaHUH.

OK 8.

CaMOCTOSITENIPHO ~ OMPENEeNsTh 3a7add  Mpo(hecCHOHATBHOTO |
JIMYHOCTHOTO pa3BUTHS, 3aHUMAaThCS caMmoo0Opa30BaHUEM,
OCO3HAHHO TIJIAHUPOBATH MOBBIIIEHUE KBATU(PUKAINY.

OK 9.

OpueHTHpPOBAaTbCSI B YCJIOBHUSIX YacTOW CMEHBI TEXHOJOTHMH B
poecCUOHANIbHOM IeSITEIbHOCTH.

OK 10.

HNcnoaHsats BOWHCKYIO 065138,HHOCTB, B TOM 4YHUCJIC C IPUMCHCHUCM




‘ ‘ MOJIYYCHHBIX MPO(deCCHOHATBHBIX 3HAHUM (TSI FOHOIIICH). ‘

1.4. KoauyecTBO 4YacoB Ha OCBOoeHHe padoyeid mnporpaMmbl y4eOHOM

AUCIHUILINHDBI:

MaKCHMaJIbHOM y4eOHOM Harpy3ku cryieHTa _ 351 yac, B TOM YHCIIE:
00s13aTeIbHOM ayTUTOPHOM yueOHOM Harpy3Kku oOydaromierocst _ 234 4acos;

caMOCTOSITeNIbHOM paboThl oOyuaromerocs 117  dgac.

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUILIUHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bup yueOHo# padoThl

Oovem uacos

MakcumasibHasi yueOHasi HATpy3Ka (Bcero) 351
Oo0s13aTesibHAs Ay IUTOPHAs yueOHAasi HAarpy3Ka (Bcero) 234
B TOM YHUCJIE!
NPAKTHYECKUE 3aHSATHUS 70
KOHTPOJIbHBIE pa0OTHI 8
CamocrosiTesibHasi padoTa cTyIeHTa (BCero) 117

IIpomedsicymounas ammecmayusi.
1 cemecmp - koumponvras paboma
2 cemecmp - IK3AMEH

Temarnueckuii njIaH

HaunmenoBanue tem Koi-Bo Kos-Bo yacoB Ha
ayJIUTOPHBIX camocT. paboty
4acoB

BBenenue 2 -

Pa3BuTre moHsATHS YKCla 2 -

[IpubnuxeHHbIe BBIYMCIICHUS 17} 4 2
BBIYHMCIIMTEIILHBIE CPEICTBA

Komnekchble uncna 6 4
Kopnu, crenenn, norapudmbl 20 12
OCHOBBI TPUTOHOMETPHH 30 14
OYHKIIMH, UX CBOMCTBA U IpauKu 10 -

CreneHHas, IIOKa3aTeJIbHasl, 12 8




norapupmMuyueckasi, TPUTOHOMETPUUYECKUE
byHKITIH

[TocnenoBaTenbHOCTH, IPEAEIBI 4 -
[IponsBoaHas U €€ MPHUIIOKEHNE 20 16
HNHuTterpan u ero npuiaoxxeHue 12 6
VYpaBHEHUS 1 HEPABEHCTBA 30 12
KombOunaTopuka, cTaTUCTHKa € TEOpHS 16 12
BEPOSITHOCTEU

BekTopsl 1 KOOpIUHATHI 14 2
[IpsiMbI€ U IITOCKOCTH B IPOCTPAHCTBE 16 8
MHOrorpaHHHKH 16 8
Tena u MOBEpXHOCTH BpaIICHUS 10 8
OObemMbI FTEOMETPUYECKHX TEN 10 5
Wroro no kypcy 234 117




2.2. TemaTnuyecKMii IJIAH U COAEPKAHUE YUEOHOH U CHUNINHBI

MaTeMaTHKa

HanmenoBanme Conep:xxanue yueOHOro MaTepHuaJia, NMPaKTHYeCKUue 3aHATHS, O0beM yacoB Yposenn
pa3aesioB M TeM OCBOCHUS
1 2 3
Marematuka B HayKe, TEXHUKE, SKOHOMHUKE, HMH(POPMALMOHHBIX TEXHOJIOTUAX U
BBenenne MPaKTUYECKOM JIeATEILHOCTH. 1leNu 1 3a1aun N3yUYeHHUsl MaTeMaTHKU B KOJUISIKE. 2
Pa3zpmen 1. Aareopa
CojepskaHue ydeOHOro MaTepuajia
Tema 1.1. Pa3Burtue 3
NMOHATHS YMCJIA. Ilenbie 1 parmoHabHbIC YUCa. [[elicTBUTEIbHBIC YHCIIA. %IIGCHTH‘IHBIG MPUOJIMKESHUS 2
JIeiCTBUTENbHBIX yncen. ['eoMeTprueckoe n3o0paxkenue. YucioBbie MPOMEKYTKH.
Conepxanye yueOHOro MaTepuara.
Temal.2. [ .IlpubnmxeHHoe 3HAY€HUE  BEIMYMHBL. AOCOIIOTHAas NOTPEUIHOCTh. | paHuLia 2
IIpudan:xeHHbIe abcomoTHOW morpemHocTH. Bepubie mudpsr uncna. Okpyrienue uucen. IlorpemmHocts
BbIYMCJICHUS U 0K8yrneHm[. 2
BBIYHMCIUTEIbHBIE | 2.OTHOCHTENIbHAS MOTPEIIHOCTD. | paHuIla OTHOCUTEILHON MOTPEITHOCTH. 2
cpeacTBa.
CamocrosiTenbHas paboTa CTyIeHTa
Okpyriienne uyucen. PellleHHe MNPUKIAIHBIX 3a/ad Ha OIpeAesieHHE aOCOIIOTHOM H
OTHOCHUTEJIBbHON norpemHoct. Onpenenenne BEpHLIX H COMHUTEIBHBIX HU(P YKCIIa. 2
Conepxanre yueOHOro MaTepuaia.
Tema 1.3. Komnnexchvie uucna, ceomempuueckoe uzobpasxiceHue KOMNIeKCHbIX YUCel.
KomimuiekcHblie unciia. Aﬂeegpauqecmﬂ (%opma KOMNIIEKCHO20 Yucia. J{eiucmeus Ha0 KOMIIEKCHbIMU YUCTIAMU 8 2 2
aneebpauyeckol gopme.
ITpakTUueckue 3aHATHSL.
1. Jeticmsus Ha0 KOMNIEKCHbIMU YUCIAMU 8 alleedpauyeckou opme. 2
2. Pewenue k6aopammuwix ypasHeHuli 8 00.1acmu KOMNJIEKCHbIX YUCel. 1 3
3 CamocrosrtensHas pabota o temam 1.1.; 1.2; 1.3 1
CamocrosiTenbHas padoTa CTY/ICHTA.
Pemenne kBaapaTHBIX YpaBHEHHUH C OTPULIATEIBHBIM JUCKPUMUHAHTOM. J[efcTBUS C 4

KOMIIJICKCHBIMH YK CJIaMH. I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCII.




Tema 1.4.

Kopuu, crenenu,
Jorapu(pmsi.

Cogepxanue yaeOHOTO MaTepuarna.

1.CteneHb ¢ HaTypaJIbHbIM U LIEJIbIM IIOKa3aTelIeM, €€ CBOMCTBA.

2. Kopenn n-oii crenenu. CBoicTBa KOpHS N-oM cteneHu. CTENeHb C palydOHaIbHBIM
nokazatesieM. CBONCTBA CTENEHHU C PALIMOHAIBHBIM MTOKA3aTEIIEM.

3. Cremnenb C JEHCTBUTENBHBIM MOKazaTeneM. Ceolicmea cmeneHnu ¢ OeucmseumeibHbiM
nokasameJem.

4. ITonstue norapugma Yuciia ¢ MPOU3BOIBHBIM OCHOBAaHHEM. J|eCATUYHBIN, HATYpaIbHBIN

norapudmsl. CBoiicTBa norapudmoB. OcHosHOe o2apughmuieckoe moncoecmao.
5.Teopemsl orapudmupoBanusi. Qopmynsl nepexooa Kk HOBOMY OCHOBAHUIO 102apUpma.

NN

HpaKTI/I‘{CCKHe 3aHATHA.

1. TIpeoOpa3oBanue anredpanuecKux BhIpAXKEHUH cO cTeneHsIMU. J{eHCcTBHs Hal
CTCTICHSIMH C PAIIHOHATBHBIM TIOKa3aTeIIeM.

2. TlpeoOpa3oBaHue HPPAIMOHATBHBIX CTEICHHBIX BBHIPAKCHUIA.

3. TIpeoOpa3oBaHme MOKa3aTEILHBIX BRIPAKCHU.

4. TlpeoOpa3zoBaHue JOTapu(PMHUICCKUX BBIPAKCHUH.

WNN

KonTponbHbie paboThI.

KonTponbhas pabota.

CamocTosTenbHast paboTa CTyAeHTa.

I[eﬁCTBHH Haa CTCIICHAMMU C IMMPOU3BOJIBHBIM JIEHCTBUTEIBHBIM IIOKA3aTEIEM.

Pemenue MPUKJIAAHBIX 3aAa4 ¢ IPUMCHCHUCM J'IOFapI/I(bMOB.




Tema 1.5.

OcHoOBBI
TPUTOHOMETPHH.

CopneprkaHue yueOHOTO MaTepuraa.

1. TlonsTue yria B TpuroHoMmerpuu. I'pagycHas u paauanHas mepa yriia. QopmyIisl
nepexo/a oT TpajyCHON Mephl K paMaHHONW U 00paTHO.

2. CunHyc, KOCUHYC, TaHT€HC, KOTaHT'eHC ocTporo yria. CHHYC, KOCHHYC, TaHT€HC,

KOTaHI'€HC 4Yucia. 3HaKu CUHYca, KOCHMHYyCa, TaHI€HCa M KOTAHIEHca.

[lepuognuHocTh CHHYCa, KOCHMHYCa, TaHreHca M KoTaHrenca. (OCHOBHBIE

TPUTOHOMETPUYECKUE TOXKJIECTBA.

DopMyJibl IPUBEACHHUS.

DopMmyJIbl CI0KEHUS

DopmyJibl IBOUHOTO yriia. Dopmynvl HOJOBUHHO2O Yeld.

Ilpeobpazosanue cymmvl mpucOHOMEMPUYECKUX BLIPANXCEHUU 8 Npou3eeoeHue u

NpoU38e0eHUs 8 CYMMY.

Buipaoicenue cunyca u kocunyca uepez mameenc nO108UHHO20 V2.

ApKcuHyc, apkkocumyc, apKman2enc, ApKKOMAaH2eHc Yyucid.

Ilpocmeiiwue mpuconomempuueckue ypagHeHus.

SPSLIE <

© N

NDNDNDN

NDNN

[IpakTHyecKue 3aHATHS

1
2.

oA ®

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH ¢ IOMOIIBIO (POPMYIT CIIOKEHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUH C MOMOIIBIO (OPMYI JBOHHOTO

yria.

[TpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUH.

Pelenre TpUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUH, pEILICHHE TPUTOHOMETPUYECKHX
YpaBHEHUN.

NN

P NNDN

KonTponbHbie paboThI.

KonTponbhas pabota.

CamocrosrenbHas padoTa CTyIeHTA.

OcHOBHBIE TPUTOHOMETpHUUYECKHE TOXJecTBa. [IpeobpazoBaHue TPUTOHOMETPUUECKUX
BbIpaXEHUI. Pelenne TpuroHoMeTpu4eckuX ypaBHEHU M.
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Tema 1.6.
DyHKUHH, UX
cBOMCTBa M rpaduKu.

Copneprxanue yueOHOTO MaTepuaa.

1.®yukmuu. CriocoObl 3ananus GyHKIMU. O61acTh ONMPEeICHUS U MHOKECTBO 3HAYCHUH
byHKIMN.

2. I'paduk pynkmuu. [loctpoenue rpadukoB, npeodpazoBanue rpa@ukoB HyHKIIHH.
3.CpoiictBa (pyHKIMH: MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTD,
NepUOANYHOCTh. [IpOMeXyTKH BO3pacTaHus U yObIBaHUS; HaUOONBIINE U HAMMEHBIINE
3HAUEHUS; TOUKU dKcTpemyma. ['paduueckas naTeprnperamms.

4. Apudmerndeckue onepanun Haa GyHkiusaMu. CrioxxkHas GyHKIHSL.

[Tpumepsl  (YHKIIMOHATHHBIX 3aBHCHUMOCTEH B pEaJbHBIX MPOIECCaX U SIBICHUSX.
5.06parubie GhyHKuuu. Obracmes onpedeieHus u 0061acmsb 3HA4YeHUll 0OpamHoU QYHKYUU.
I'padux oOpaTHO# QyHKIUH.

N DN

Tema 1.7.

Crenennas,
NoKa3areJbHasd,
Jorapupmudeckas,
TPUTOHOMETPHYECKHE
(pyHkuum.

Copnepkanne y4eOHOro Matepuarna.

1.Crenennas ¢yHKIus, e€ CBOCTBa U rpaduk.

2. IlokazarenbHas QyHKIHA, €€ CBOMCTBA U IpaduK.

3. Jlorapudmuyeckas pyHkius, e€ cBOCTBa U rpaduk.

4. TpuroHomerpudeckue QyHKIMH Y=SNX,Y=C0SX,Yy=tgX,y=ctgx. Hs cpoiicTBa H
rpaduxu. Obpamusie mpueoHomempuieckue QyHKYuuU.

NDNDNDN

HpaKTI/I‘{eCKHe 3aHATHA.

1.IToctpoenue rpaduxoB PyHKIMIA U UX TPpeoOpa3OBaHHUE.
2. Iloctpoenue rpadgukoB GYHKIMHA U UX IPpeoOpa3oBaHHE.

KoHTposibHbIe paboTHI.

KonTponbhas pabota.

=
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CamocrositenbHasi paboTa CTyJeHTa.

[Toctpoenue rpaduxo ynkumii. UccnenoBanne Ha temy: «lIpoctoe rapmoHuueckoe

konebanue. CIoKeHHEe TAPMOHIYECKHUX KOJICOaHHIN. 8
Pazpmea 2.
Hayana maTeMaTH4eCKOro aHAJIN3a
Copneprxanue yueOHOTro MaTepuania.
Tema 2.1. AP y p
HOCJIeIl(l)_faTeJIbHOCTH- 1. [TocnenoBarensHoCcTH. CriocOOBI 3a4aHUSA U CBOMCTBA YUCIIOBLIX IIOCIEI0BATEILHOCTE. 2
pene .
0CICIOBATENBHOCTH. Tonamue 0 npeoeine uucno6ol nocnedosamenvnocmu. Cywecmeoganue npede/znvz
MOHOMOHHOU 02paHuyeHHol nociredosamenviocmu. Cymma OeCKOHEUHO-YOBIBAOLIEH
F€OMETPUYECKON TPOTPECCUM.
2. Ipenen dyukuuu. [lonamue o HenpepviHOCMU PYHKYULU. 2
Copneprxanue yueOHOTro MaTepuana.
Tema 2.2. AP y P
IIpousBoanas u eé
NMpHJIOKEHHE. 1. TlpousBonnas. [lonsTHE O MEepBOI MPOU3BOIHONW (QYHKLUH, €€ T€OMETPUUECKUE U 2
(buznyecKuil CMBICI.
2. VYpaBHeHHe KacaTelbHOU K rpaduKy QyHKIIHH. 2
3. TIpousBomHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO. 2
4. Tlpou3BoAHbIE OCHOBHBIX 3JIEMEHTapHbBIX (yHKUMH. [Ipouzeoonvie obpamuol 2
dyHKyuu u Komnozuyuu u3 QyHKyui.
5. IIpumeHeHHne NPOU3BOIHON K UCCIEIOBAaHUIO (DYHKIIHMI, TOCTPOCHUIO IPaHKOB. 2
6. Bropas mpousBoaHas, e€ GU3NYECKHUA U TEOMETPUIECKHIA CMBICIL. 2
[IpakTHueckue 3aHATHS.
1. MuddepenuupoBanue GyHKIMMA. 2
2. TlpumeHeHUME MPOU3BOIHOM K MCCIIEAOBAHNIO (DYHKITHH. 2
3. IIpumeHeHune NpOU3BOIHON AJIS pEIICHUS MPUKIATHBIX 3a1a4. 2
4. Pemenue NMPUKIaIHBIX 3a/1a4. 1
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KoHnTtposbHbIe paboThI.

Kontponbhas pabota.

CamocTosTenbHas paboTa CTyJeHTa.

Pemenne 3amau Ha HAaxXOXKICHHWE CKOPOCTH i Tpolecca, 3aJaHHOro (opMynol wu
rpadukom. MccnenoBanue GyHKIMNA, TOCTpOSHUE TPa(hUKOB.

16

Tema 2.3.
Hurerpaa u ero
NPUJIOKEHHE.

Conepxanue yueOHOrO MaTepHala.

1. IlepBooOpa3Hass u HeompeneleHHbI uHTerpan. CBoilcTBa  HEONpPENEIECHHOIO
UHTErpaa.

2. Onpenenéunbiii  uHTerpan.  @opmyna  Herorona-JlenOnuna.  [Ipumenenue
OIpEeIeNIEHHOT0 UHTErpaia i HaXOXKACHUS IOl KPUBOJIMHEHHON Tparnenuy.

3. Ilpumenenue onpenenéHHOro HHTETPaIa B TEOMETPUH U (PU3UKE.

HpaKTI/I‘{CCKHe 3aHATHA.

1. Beoluncnenue HeonpeenEHHOr0 HHTErpaa.
2. Perenue mpakTUYECKHUX 33124 METOJJOM UHTETPUPOBAHMUSL.
3. Pemenue mpukIaaHBIX 32/1a4 ¢ TOMOIIBIO OMPEACIIEHHOTO HHTETpaJa.

NN

KoHnTponbHble paboThI.

KonrtpomnsHas padora.

CamocTosTenbHast paboTa CTyAeHTa.

[Tonsitue auddepenunana (yHKUMH, TeOMETpUYECKUM cMbIca  auddepeHnuana.
ITpumenenue nuddepennmana Kk npuOIMKEHHBIM BBIYHCICHUS

Paspgea 3.

YpaBHeHHS M HEPABEHCTBA.
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Conepkanue yueOHOrO MaTepHala.

Tema 3.1.
Anredpanuyeckue
Ygagﬂeeﬂc“ﬂ ;1 1. VYpaBHeHue, KOpHU ypaBHEHHUS. PaBHOCHIBHOCTb ypaBHEHUN. YpaBHEHUs NEpBOU 2
HepaBeHCTBA.
P CTEINEHU C OJTHUM HEU3BECTHBIM.
2. Jluneiinbie HepaBeHCTBA. CHCTEMBI TMHEHHBIX HEPABCHCTB C OJTHOM TIEPEMEHHOM. 2
3. Cucrempl TMHEHHBIX ypaBHEHUH. CITIOCOOBI MX PEIICHHMS. 2
4. Cucrembl HEIMHEHHBIX ypaBHEHMH C  JByMs  nepeMeHHbIMU.lIpuMeHenue 2
MaTE€MaTUYeCKNX METOAOB I PELIECHUs COAEP)KATEIbHBIX, MPAKTHUYECKUX 3a7ad.
WHuTepnperanus pe3ysbrara. Y4eT peaabHbIX OTPaHUYECHUN.
5. Ksagpatusie ypaBHeHus. bukBaapaTHbie ypaBHEHUS. J[ByulieHHbIC ypaBHEHUSI. 2
6. KsangparHbie HepaBeHCTBA. MeTO] HHTEPBAJIOB. 2
7. UppanmonanbsHbie ypaBHeHus. MppalronanbHble HEpaBEHCTBA C OJJHOM MEPEMEHHOM. 2
[IpakTUueckue 3aHATHS.
1. Pemienue ypaBHEHUI 1 HEPABEHCTB. 2
Conepxanue yueOHOro Marepuarna.
Tema 3.2. Hep y p
IlokazaTenbHbIe, 1. Tloka3arenbHble ypaBHEHHUS. 2
JOTrapuPMUYECKHE, |9 JorapuMUUECKIE YPABHEHHS. 2
TPUTOHOMETPH'ECKHE | o
ypABHEHHS U . Iloxa3zaTenpHble U JOrapupMHUUECKUE HEPABEHCTBA. 2
HepaBeHCTBA. 4. TpuroHomerpudeckue ypaBHeHUs. 1puconomempuyecKue HepageHcmaa. 2
[TpakTHueckue 3aHATHS.
2
1. Pemenue norapumMuuecKkux, MNoKa3aTeNbHbIX ypaBHEHUH. 2
2. PemieHue TPUTOHOMETPUUECKUX YPAaBHEHHH. 1
3. Pemenue ypaBHEHUI 1 HEPABEHCTB.
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KoHnTtposbabIe paboTHI.

Kontponbhas pabota.

1
CamocrosrenbHas padoTa CTyIeHTA.
['paduueckoe pemieHne ypaBHEHMH | HEpaBeHCTB. lMcciemoBaHue ypaBHEHHH U 12
HEPABEHCTB C IapaMETPAMM.
Paznen 4. KomOnnaropuka. CtaTucTHKa M TEOPHS BEPOATHOCTEIA.
Copneprxanue yueOHOro MaTepuaia.
Tema 4.1.
DIeMEeHThI 1. OcHoBHbIE HIOHSTHS KOMOUHATOPUKHU: IIEPECTaHOBKH, pa3MelIcHus, 2
KOMOMHATOPHKH. couetaHus.Pemienue 3aau KOMOMHATOPUKH.
. ®opmyna buHoMa HeroTOHA; cBONCTBA OMHOMUHAIBHBIX KOA((UIIUEHTOB.
2. @ 6 H ; 6 2 Lo
Tpeyronpnauk [lackais. ’
IIpakTHueckue 3aHATHS.
1. Pemenne koMOMHATOPHBIX 3aj1a4. 1 >
2. ®opmyna 6uHoma HeroToHa. 1
CamocrosTenbHas paboTa CTyJIEHTa IO TeMe «DJIeMEHTbl KOMOMHATOPUKIY. 6
Coneprkanne y4eOHOro Matepuara.
Tema 4.2. 1. CayuaiiHoe coObITHE, BEpPOSITHOCTh COOBITHS. [IpMeHeHne KOMOMHATOPHBIX CXEM MPU
DJ1eMEHTBI TEOPUH peLIeHNH BEPOSITHOCTHBIX 3a/1a4. 2
BEPOSATHOCTEH. .
2. TeopeMbl CIOXKEHHS M YMHOXKEHUS BEpOSTHOCTEH. [lonamue o He3asucumocmu
cobbrmuii. 2 2
3. Juckpemmuaa  cnyuainas — enuuuHa, 3aKOH e€  pacnpeoenenus.  ducnosvie
Xapaxmepucmuxu OUCKpemHOU CAy4auHou eenuyunsl. Ilonamue o 3axkone 601bUIUX 2

yucei.
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CopneprkaHue yueOHOTO MaTepuraa.

1. TIlpencraBnenue nmaHHbIX  (TaOmuubl, auarpamMmbl, Tpaduku). [enepanvras

Tema 4.3. COB0KYNHOCMY, 8blOOpKa. Tlonamue o 3a0a4ax mamemamuieckol Crmamucmuku. 2
JJIeMEeHTBI 2. Pewenue npakxmuyeckux 3a0ay ¢ npumeHeHuem eposimuHoOCHHbLIX MEMOOO08.
MaTeMaTHYeCKO| 2
CTATHUCTHKH.
CamocrosTenbHas paboTa CTy/ICHTA.
®opmynbl bepHyiui MOBTOpHBIX UCHbITaHUN. CpeHHE 3HAYCHUS W UX NPUMCHCHHE B
MaTEeMaTUYeCKOU CTaTUCTHUKE. 6
BekTopbl M KOOPAMHATHI.
Paspeu S. P PA
ConeprkaHue yueOHOTO MaTepuaia.
Tema 5.1. AP y p
BekTopbl Ha 1. TloHsTHEe BEKTOpa, PaBEHCTBO BEKTOPOB, CJOXCHHUE W BBIYUTAHHE BEKTOPOB.
gggg';g;;‘c‘;;g CBoiicTBa CI0XKEHHs BEKTOPOB. YMHOKEHHE BEKTOpa Ha uucio. Kosjnuneapusie 2
BekTOpbl. CBOWMCTBA YMHOXCHHS BEKTOpa Ha 4YMCiO. KoMIUTaHApHBIE BEKTOPBI.
PaznosxeHne BeKTOpa 1Mo TpeM HEKOMITJIAaHAPHBIM HAITPABICHHSIM.
2. TlpsmoyroipHas cuUCTeMa KOOPIMHAT B MPOCTpaHCTBEe. KOOpAMHATBHI TOYKH;
KOOPJMHATBI  PaMyC-BEKTOPa;, KOOPJMHATHI BEKTOpAa, 3aJaHHOTO  IMapoi 2
Touek.J[eHCTBYsI Hajl BEKTOpaMHU, 3aJaHHBIMH CBOMMH KOOPIWHATAMHU.
3. Koopauuatel cepeaunbl oTpeska. J[nmHa BekTopa. PaccTosiHue MexIy ABYMS 2
TOYKaAMH.
4. CkanspHoe npou3BeeHre BEeKTOPoB. CBONCTBA CKAISIPHOTO MPOU3BEACHUS. YTOI 2
MEXy BEKTOPaMH.
[MpakTuyeckue 3aHATHS.
1. Pemenue 3a1a4 1o TEMe. 2
2. Pemenne MpUKIagHEIX 3a/1a4. 2
3. Pemienue 3a1a4 10 TeMe. 1

KontposbHbie paboThI.
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KoHnTtponbnas pabora .

CamocTosTenbHas paboTa CTyAeHTa.

HccenenoBanue Ha TeMy «BeKTOpHOE 3aJjaHUE IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE. 2
Pazneua 6.
A TEOMETPHSI.
Tema 6.1 Copneprkanue yueOHOro MaTepuaa.
TpsAMBIE M MIOCKOCTH 1. Axcuombl twiockoctd. CreACTBHS W3 aKCHOM. B3aWMHOE pacIoioKCHUE 2
B IIPOCTPAHCTBE. OpsMBIX B MPOCTPAHCTBE., CKPCLIMBAIOLIIUCCS IIPSAMBIC; YIOJ MEXIy
npsaMbeiMu. [lapamienbHOCTE IPSAMON U INIOCKOCTH.
2. TlapamnenbHOCTH miIocKocTel. CBOMCTBA MapaieIbHBIX MITOCKOCTEH. 2
[MapanmnensHoe npoekTHpoBanue. M300pakeHNe MPOCTPAHCTBEHHBIX PUTYD.
3. IlepneHauKyIpHOCTH NPAMOH U MI0cKoCTH. [Ipru3HaK neprneHaAuKyIIPHOCTH. 2
IlepnenquKymsap U HAKIOHHASA. YTOJ MEXIY NMPSMOHN U INIOCKOCTBIO.
4. Teopema o Tpex MEPHEHIUKYISPaAX. 2
5. JIByrpannwiii  yron.  IlepmenmukymnspHocTh  miockoctedt.  [Ipu3nak 2
MEPIEHAUKYISIPHOCTH IIJIOCKOCTEM.
6. T'eomerpuueckue mnpeoOpa3zoBaHUs NPOCTPAHCTBA; MapajuleTbHbBIN IMEPEHOC; 2
CUMMETPUS OTHOCUTENBHO IIOCKOCTHU. [11014adb opmo2onanbHol npoekyuu.
IIpakTHUeCcKHE 3aHATHSL.
1. Pemenue 3agau « IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBEM. 2
2. Pemienne 3amau « [IpsiMbIe ¥ TIIOCKOCTH B IIPOCTPAHCTBEY. 1
KoHnTponbHbIe paboThI.
KonrtpomnbHas pabora. 1
CamocTosTenbHas paboTa CTyAeHTa.
[TapamenpHO€e npoexTrpoBanue. Iloctpoenne ce4eHnii MHOTOIPaHHUKOB.
8
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Tema 6.2.

Mmuororpanuuku. | CojepxaHue y4eOHOro Marepualia.

1. TlonsTHe O reOMETPUYECKOM TE€JI€ U €ro MOBEPXHOCTH. MHOTrorpaHHuKU. BepiimHbl, 2
pebpa, TrpaHM MHOTOTpaHHUKA. Paszsepmka. Muozoepannvie yenvi. Teopema
Oiinepa.llpusma. Buasl npusm. [IpsiMoyronbHbIi napaiienenumnen.

2. Ilnomaap MOTHON NOBEPXHOCTH MPU3MBI. 2

3. Tupamupa. IlpaBunbHas nupamuga. CBONCTBa mapajlieNIbHBIX CEYCHUN B MHUPAMHU/IE. 2
Yceuénnasa nupamuoa.

4. Tlnomaaps MOJHON MOBEPXHOCTH MTUPAMUJIBL. 2

[IpakTHuecKkue 3aHATHSL.

1. Pemenue 3a1a4y Ha CBOMCTBA IpaHel U JuaroHajiei IpU3MBbI. 2

2. Pemuienue 3a7a4 Ha OnpeIeIeHUE MOJHOM MOBEPXHOCTH MIPU3MBI. 2

3. Pemenue 3a71a4 Ha ONPEICIICHUE YIIEMEHTOB TTUPAMUJIBIL. 2

4. PemieHue 3a7a4 Ha ONpeAeTICHUE MOJTHON MOBEPXHOCTH MUPAMUIBI. 2

CamocTtosTenbpHas paboTa CTyAeHTA.

HccnenoBanue Ha Temy «lIpaBuibHbIE M OTYNPaBUIIbHBIE MHOTOTPAHHUKN» 8

Conepxanue yueOHOro Marepuarna.

Tema 6.3. sep y p
Tena u nosepxuocru | 1. [umanap. OcHoBanume, BbicoTa, oOpasyromas. Ceuenus uuaMuapa. IlmockocThro. 2
BpalICHUS. Pa3BepTka uununapa. [loBepXxHOCTh HUIUHAIPA.

2. Konyc. OcHoBanue, BbicoTa, oopazywomas. Ceuenue Kkonyca niockocmolo. PazBepTka. 2
[Tnomanp MOJIHOM MOBEPXHOCTH. YceuéHHblll KOH)C.

3. lllap u cdepa, ux ceuenus. YpaBHeHHe cepsl Kacamenvhas niockocmv K wapy. 2

[Tnomane chepsl.

[IpakTHueckue 3aHATHS.

1. Pemenue 3a1a4 Ha CBOMCTBA M BBIYHMCIICHHUE IOBEPXHOCTH TEJ BPAIICHHUS. 5

2. CamocTosaTenpHas paboTa 1o TeMe. 5

CamocTosTenbHas paboTa CTyZeHTa
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reOMETPpUIECCKHUX TEJ.

Tema 6.4.

O0BLEMBI

I/ICCJ'IG,I[OBaHI/Ie Ha TEMY: «CeueHns 1 ux IMPUMCEHCHUEC B TCXHUKE)).

Conepkanue yueOHOrO MaTepHala.

1. O6bém u ero usmepenue. Marterpansuas Gopmyna oobema. O0BEM MPU3MBL.

2. O0bBEM mUpaMHIBL.

3. OOBEMBI TEN BpalllCHHUS.

4. Tlomobue Ten. OTHOLICHHE MJIOMIAACH MTOBEPXHOCTEH M 00HEMOB TOTIOOHBIX TEIL.

NDNDNDN

HpaKTI/I‘{CCKHe 3aHATHA.

1.Pemennie mpakTUYECKHX 3a/1a4 HA BBIYUCICHHE 00BEMOB T€OMETPHUECKUX TEll.

CamocrosTenpHas pa60Ta CTYACHTA.

Pemenue 3amad Ha HaXOXJIEeHUE OOBEMOB TEJ BPAIICHHS; OTHOIICHUS IMOBEPXHOCTCH U
00BEMOB ITOJOOHBIX TEN

HUTOTIO:

351
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3. YCJIOBHS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI
3.1. TpeOoBaHMS K MUHMMAJIBLHOMY MaTEePUAJIbLHO-TEXHUYECKOMY 00ecCie4eHH IO
Peanuzamus yueOHON TUCHUIUIMHBI TpeOyeT HAIWYKs y4eOHOTO KaOMHEeTa MaTeMATHKH.
OO6opynoBanre ydyeOHOro kaOWHETa MAaTEeMaTHUKHU. MeCTa i CTYICHTOB, CTOJI MPENOJaBaTeliss, JOCKa JJIsi HAUCAHUS MEJIOM,
KOMIUIEKT KJIACCHBIX YEPTEHKHBIX MHCTPYMEHTOB, HA0Op T€OMETPUUYECKUX TEJ, CIpaBOYHAsl U ydueOHasi JuTepaTypa, HarjsiIHbIC
CTEH/IbI.
Texnuueckue cpeacTBa 00y4eHHUs:: KOMIUIEKT MaJIbIX BBIYUCIUTEIIBHBIX CPEJICTB.
3.2. UndopMmanmnonHoe odecnevyeHne o0yueHust
Ilepeyenb pekoMeHayeMbIX Y4eOHBIX U31aHuil, UHTepHEeT-pecypcoB, 10NMOJTHUTEILHOM JIUTEPATYPHI:
OcHoBHas.

1. Boromosnos, H. B. MaremaTuka : yueOHUK 1Jisi cpeiHero npodeccuoHanbHoro oopazosanusi / H. B. boromoros, I1. 1.
Camoiinenko. — 5-€ u3j., nepepad. u non. — Mocksa : U3narensctBo FOpaiit, 2020. — 401 c. — (IIpodeccuonanbHoe
obpazoBanue). — |SBN 978-5-534-07878-7. — Tekcr : anexrponnsbiii // 9bC FOpaiir [caiit]. — URL.:
https://urait.ru/bcode/449006

2. Anrebpa n Hayana MaremMaTudeckoro aHaimsa. 10-11 kmaccer : yaeOHHK 1711 00111e00pa30BaTeIBHBIX OPTaHU3AITNH :
0a30BbIil 1 yriyon€nnbsid ypoBuu / L. A. Anumos, FO. M. Kossirun, M. B. Tkauésa [u nap.]. 8-e u3a. Mocksa :
[Tpoceemienue, 2020. 464 c. : un., B. ui. (Maremaruka: anrebpa U Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.) .
ISBN 978-5-09-074197-2 (B mep.) .

HHaTEepHET-NCTOYHUKH:

OBC [Opaiir. - UnaTepuer- ccbuika https://urait.ru/

ObC BOOK.ru. - Untepuet- ccpuika https://www.book.ru/

OBC Jlans. - Unrepuer-ccbuika https://e.lanbook.com/

OBC IPRBooks. - UaTepHeT- ceplnka http://www.iprbookshop.ru/
HOB eLibrary. - Uateprer-ccbuika https://www.elibrary.ru/

o, owdhPE

19


https://www.elibrary.ru/

4. KOHTPO.Ib Y OLIEHKA PE3YJIbTATOB OCBOEHUWS YYEFHOM JUCIUILIVHBI

B mnpouecce peanuzanuu nporpaMMmbl Y4eOHOM TUCHUIUIMHBI MPOBOAUTCS TEKYUIUH U TPOMEKYTOUHBIA KOHTPOJb
UHAMBUYAJIbHBIX 00pa30BaTENbHBIX TOCTHKEHUN — TEMOHCTPUPYEMBIX 00yYaIOUIUMUCA YMEHUN U 3HAHUM.

Texyiuit KOHTPOJIb POBOJIUTCS MPENOIABATENIEM B MIPOIECCE MPOBEACHUS TPAKTUUECKUX 3aHITHM, TECTUPOBAHUS, a TAKKE
BBITIOJIHEHUS 00YYaIOIMMUCS UHIMBUIYAIbHBIX 3aJJaHUN, IPOEKTOB, UCCIEAOBAHUIMA.

OOyyeHrne 1o y4yeOHOM NUCUUIUIMHE 3aBEPIIAETCs MPOMEKYTOUHOM arTecTaluen, KOoTopas

KOHTPOJIbHON pabOThl B IEPBOM CEMECTPE U HK3aMEHa BO BTOPOM CEMECTPE.

npoBoguTCcs B (opme

MCHTAJIbHBIC CPCACTBA ,

Pe3y/1bTaThl OcHoBHbBIE OKa3aTeH
Pazgen (Tema) yueOHoi (OCBOGHHBIC YMEHNS, YCBOCHHBIC pe3yJbTaTOB NOATOTOBKH ®opMBI M METOABI KOHTPOJISA
AUCHMILINHBI 3HAHNU5)

Crypentr 3Haer: ponb u Mecto | [loHumaer 3HaYEHUE

Benenue. MaTe€MaTUKd B COBPEMEHHOM MHpE | MATEMaTUKU JUIsI  OCBOCHUS
npu OCBOCHHU | 00MIENpOoheCCHOHATBHBIX
po(hecCHOHANBHBIX AUCHUIUIMH U B | AUCIMILIUH.
chepe npodeccrnoHaIbHON
JIeATEIBbHOCTH.

Anrebpa. Nwmeer MIPaKTHYECKUI onsIT: | Ucnonb3yer mpuoOpeTéHHbie | TeKymmii KOHTPOIh 3HAHUKW B
BBITOJIHATh apupMeTH-4ecKue | 3HaHUS " YMEHMUS B | opMe  UHAMBHUIYalIbHOTO U
JNENCTBUS HAJ YHCIAMM, COYeTas | MPaKTUYECKOW JESTeNbHOCTH | (PpOHTAIBHOTO orpoca,
YCTHBIE Y IUCbMEHHBIE TPUEMBI; Ui pacu€ToB MO (opMynaMm, | KOHTPOJIBHBIX W MPaKTHYECKUX
HaXOAUTh MPUOINKEHHBIE 3HAUECHUS | UCIOJIb3YS npu | pabor. Pe3ynpTaThl  UTOTOBBIX
BEJIMYNH U MOTPEIIHOCTH | HEOOXO0IUMOCTH TaOJIMIIbI, | UCCIIEAOBATENBCKUX PalOoT.
BBIUHCJICHU; MHCTPYMEHTAJIbHBIE CPE/ICTBA.
VYMeeT:HaXOAUTh 3HAYEHUS CTEIIECHH,
KOpHSI, norapudma,
TPUTOHOMETPUYECKUX  BBIPAXKEHUMU
HAa OCHOBE  OIpeAeNieHus, Mo
TabIUIaM,  UCHOJB3YSd  HHCTPY-

20



21

BBINOJIHATH MPEOOpa30BaHMs BbIpa-
KEHUH, IPUMEHsS POPMYJIbI 3aBH-
CUMOCTH CTENEeHEW, JOorapugmos,
TPUTOHOMETPUYECKUX BBIPAKCHUI.
3HaeT: UCTOPHUIO pa3BUTHUSA 4YMCIIA;
OIIpeJIeTICHNE U CBOMCTBA CTETICHH,
Kopms, Jorapudma, CHHYCa,
KOCHHYCa, TAHT'€HCa, KOTAaHTeHCA.
®opmupyer OK1-OK10

OYHKIMH U TpadUKH.

Nmeer MPaKTUYECKU I OIIBIT:
BBIUUCIIATh 3HAUCHUE (DYHKIUU I10
3aJJaHHOMY 3HAYECHUIO

aprymMeHra npu Pa3IUYHBIX
croco6ax 3aaHus PyHKIIHNH,

Ymeer:  onpeneniaTb  OCHOBHBIE
CBOICTBA  YHCIOBBIX  (PyHKIHI,
WUIIOCTPUPOBaTh MO rpaduky
CBOICTBa 3JI€MEHTAPHBIX (PYHKIIHIA;
UCIIOJIb30BaTh TOHATHE (DYHKIUU
TUIS OTHCAHUSA 3aBUCUMOCTEMN
BEITUYMH.

3HAeT OCHOBHBIE NIOHATHUSL U OIpe-
JIeTICHUSI.

®opmupyer OK1-OK10

Hcnonb3yer mnpuobperéHHbIC
3HAHUS U YMCHHUS B ITPAKTH-

YeCKOH  JIeSITENLHOCTH  JIA
OINMCaHUs C IIOMOIIIBIO
byHKIUI Ppa3IMYHBIX
3aBHCHUMOCTEH, u3
reoMEeTPUYECKOM
MHTEPIpETALNU.

Pe3ynbTaThl TEKyHIEro KOHTPOJIS
3HaHUH: KOHTPOJBHOW paboTH;
NPAKTHYECKHUX 3aHATHH.
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Hauana marematnueckoro | Mmeer MIPaKTUYECKUI onbIT: | Mcnons3dyer mpuoOpereHHbIe | Pe3ynbTaThl TEKylIero KOHTPOJIS
aHaJIn3a. HaXOIUTb IIPOM3BOJHBIC | 3HAHUA B IPAKTUYECKOMN | 3HAHUM: (bpoHTaIBHOTO,
AJIIEMEHTaPHBIX (GYHKUUH; | AEATENIBHOCTH ISl PELICHUS | WHAWBUIYaTbHOTO ompoca,
WCIIOJIb30BaTh IPOM3BOJHYIO MU | IPUKJIAJHBIX 3a4ad, B TOM | KOHTPOJIBHBIX M IPaKTHYECKUX
U3yYeHHUs] CBOWCTB (YHKIMU U | YUCIE Ha HaXOXXJeHHEe | padorT.
HOCTpOeHUsT  rpadukoB;  YMeeT: | HauOOJbIIEro U HauMEHBIIETO
pemarb 3a1a4u IIPUKJIAIHOTO | 3HAYCHHS, CKOpOCTH u
XapakTepa; BBIYUCIATH IUIOIAAM U | YCKOPEHUS.
00BEMBI C HCI0JIb30BAHUEM
OIPEEIIEHHOr0 HHTErpaa.
3HaeT OCHOBHEIC IOHSITHS;
MPOU3BOJHOM, epBOOOpa3HOH,
HeoIpeAeNEHHOro U orpeienl HHOro
MHTETpaJla U UX CBOMCTBA.
®opmupyer OK1-OK10
VYpaBHEeHUs U HEpaBEHCTBa | YMEET: pellaTh paluoHalbHble, | Mcnonb3dyer mnpuoOpeTreHHble | Pe3ynbraTel TEKyIIEro KOHTPOJIS
HoKa3arejbHble, Jorapu@Muyeckue, | 3HaHUsT W YMEHMs  JUIs | 3HaHWl: (bpoHTaIBHOTO,
TPUIOHOMETPUYECKUE  YPABHEHUS; | IOCTPOCHUS M HCCIEAOBAHUSA | MHAWBUAYAJIbHOTO ompoca,

CBONAIIMXCS K  JUHEMHBIM U
KBaJIpaTHBIM, a TaK)K€ aHAJIOTUYHbIE
CUCTEMBI U HEPABEHCTBA;

Nwmeer MIPaKTHYECKUI
OTBIT:MCIIONIb30BaTh  IpauyecKuit
METOJ pPEIICHWs YpPaBHEHHU U
HEPABEHCTB; n300paxkaThb Ha
KOOPJMHATHON IUIOCKOCTH pPELICHUS
YpaBHEHHI " HEPABEHCTB,
COCTaBJISITh M pElaTh ypaBHEHUS,
CBS3BIBAIOILINE HEU3BECTHBIE
BEJTMYHHBI B TEKCTOBBIX
(MpUKIaaHbBIX) 3a/1a4ax.

3Haer: oOmwMi BUJ ypaBHEHUH

NPOCTEUIINX MATEMATHYECKUX
MOJIEIIEHN.

KOHTPOJIBHBIX W  TPAKTUYECKUX
pabor.
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KombOunaropuka, craruka
U TEOpHsI BEPOSTHOCTEH.

I'eomerpus.

parroHaIbHbIX,
JorapupMUUECKUX,
TPUTOHOMETPHUECKUX; (POPMYIIBI KX
peleHusl.

®opmupyer OK1-OK10

Ymeer pelarhb MPOCTEUIIINE
KOMOMHATOPHBIE 33]]a41, BEIYHUCIISTH
BEPOATHOCTH COOBITHII Ha OCHOBE
[I0JICYETA YHUCIIA UCXO/I0B.

3HaeT (opmysibl KOMOWHATOPHKH,
TIOHSITHSI CITy4alHOTO COOBITHS U €r0
BEPOATHOCTH..

®opmupyer OK1-OK10

Hmeet MPAKTUYECKHMA
OTIBIT:pAcIiO3HABATh HA YepPTEk,ax U
MOJIeJISIX MIPOCTPAHCTBEHHBIE
(GOpPMBI; COOTHOCHTH TPEXMEPHBIC
O0OBEKTHI C HX ONHCAaHUEM U
HU300paKeHHEM; OMHCHIBATh
B3aMIMHOE PACIOJIOKEHUE MPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE;
VYMeet:n3o00paxathb OCHOBHBIE
MHOTOTPAaHHWKH W KPYIJIBIE TeJa,
CTPOUTH CEYEHHS MHOTOTPAaHHUKOB,
UCIIOJIb30BaTh NPU PEIIEHUU 3aaad
CTEpPEOMETPUN  TUIAaHUMETPUUYECKUE
MeTOIbl U (DaKThl; TPOBOJAUTH
JIOKa3aTelbHbIE  PAcCyXKICHHUS B
XO0J/I€ pelIeHus 3ajau.

3HaeT OCHOBHbBIE OINpEAENeHUus u
NpU3HAKA  TApaUIeNbHOCTH U
TIEPIICHIUKYJIIPHOCTH; CBOiiCcTBa
MHOTOTPAaHHHUKOB;  (OPMYJIBI st

IIOKa3aTCJIbHBIX,

Ucnonwszyer mnpuoOpeTreHHbIE
3HAHUA JJIS1 aHAIM3a PeasbHbIX
YHCIIOBBIX JAHHBIX,
IOPEJICTaBICHHBIX B BHUIE
Jrarpamm, rpaukos.

Hcnonszyer mnpuobpereHHbIE
3HaHUA I HCCIIeNOBaHUS
HECJIOKHBIX MPaKTUYECKUX
CUTYalluH; BBIUMCIICHUS
00BEMOB u riouaen
MMOBEPXHOCTEH

IIPOCTPAHCTBEHHBIX TEIL.

Pesynbrarel TEKyIIEro KOHTPOJISA
3HAHHU: bpoHTaATBHOTO,
WHIAUBUAYAJIBHOI'O o11poca,
KOHTPOJIbHBIX M MPAKTHYECKUX
pabor.

Pesynbrartel TEKyIero KOHTPOJISA
3HaHWIl: (bpoHTATHHOTO,
WHIWBUYAJIbHOI'O o11poca,
KOHTPOJBHBIX M TPaKTUYCCKUX
pabor.
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BBIYMCIICHUS rIomaaei
MOBEPXHOCTHU u 00BeMOB
MHOTOIPAaHHUKOB U KPYTJIbIX TEJI.
dopmupyer OK1-OK10
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1.INIOACHUTEJIBHASA 3AIINCKA
1.1 IIporpamma Yy4eOHOIi JMCUMILUIMHBI SIBJSETCHA YacCThbI) NPOrpaMMbl
MOATOTOBKM CIENMAJTUCTOB CPeHEro 38eHa no cnenuaiabuoctam CIIO
23.02.03 Texauueckoe 00CTy)KHBAaHUE U PEMOHT aBTOMOOMIILHOTO TPAHCTIOPTA;

23.02.01 Opranu3zanus nepeBo30K 1 yIpaBlieHHEe Ha TpaHCIIOPTE (10 BUIaM)
15.02.04 CrieunasibHbIe MaIIMHBI M YCTPONCTBA,

15.02.07 ABTtomatm3aids TEXHOJOTUYECKUX TMPOIECCOB U TPOU3BOJACTB (110
OTpaciisM);

15.02.08 TexHoa0THsI MAITUHOCTPOCHHUS,

09.02.01 KommbroTepHBIE CUCTEMBI U KOMILIEKCHI,

09.02.03 [IporpammMupoBaHue B KOMIIBIOTEPHBIX CHCTEMAX;

12. Mecro y4eOHOH AHCHMIUIMHBI B CTPYKType MPOrpaMMbl HMOATOTOBKH
CIeLMAJTHUCTOB CPeIHero 3BeHa:
OOuieo0pa3zoBaTeJbHbIH HUKJI (NPOGUIbHBIC AUCHUIIIHHBI )

1.3. leau m 3a7a4u y4eOHOH AMCHMILIMHBI — TPe0OBaHUSI K pe3yjbTarTaM
OCBOEHMSI YUeOHOI TUCIIUIIIUHBI:

B pesynpraTe OoCBOCHHS y4EOHOM MUCHMIUIMHBI OOYYarOUIUNCS JTODKEH YMETh:
IIPOBOJIMTH HAOJIIOAEHHUS, INIAHUPOBATh M BBIMOJHATH DKCIIEPUMEHTHI, BBIIBUIATh
TUOOTE3bl U CTPOUTH MOJEIHM, ONPUMEHATL MOJYUYEHHBbIE 3HAHHUSA IO (DUBHKE JUIS
00BSICHEHHMSI Pa3HOOOpasHBIX (DU3UUECKUX SIBJIEHMH M CBOMCTB _ BEIIECTB;
IIPAKTUYSCKOr0 HMCIIOJIH30BaHUA (DM3MUYECKUX 3HAHMM; OLICHMBATH JOCTOBEPHOCTH
€CTECTBEHHO-HAYYHOU MH(POPMALINH,

B pesynbTaTe 0cBOCHUS yUeOHON TUCHUIUIUHBI O0yYarOUUCs JOJDKEH 3HaTh:
dbyHgaMeHTanbHble  (DU3MYECKUE 3aKOHBI M IPUHIIMILI, JIEKAIIME B OCHOBE
COBPEMEHHOM (PM3MUECKON KapTHHBI MHpa; HanOojee Ba)KHBIE OTKPBITHS B
001acTH (DM3MKH, OKAa3aBIIME OIPEACIISIIONICE BIMSHUE HA PAa3BUTHE TEXHUKH H
TEXHOJIOTHHU; METOJIbl HAYYHOI'O ITO3HAHUS IPHUPOILI;

3HATH/TIOHUMATD:

® CMBICJ TNOHATHH: (QuU3NUECKOe SBJICHHWE, THUIOTE3a, 3aKOH, TEOpHs,
BEIIECTBO, B3aUMOJACHCTBHE, AJIEKTPOMArHUTHOE MOJIE, BOJHA, (DOTOH, aToM,
aTOMHOE SIIpO, MOHM3UPYIOIIME W3JyYEHHUs], IUIAHETa, 3BE3/1a, TlaJaKkTHKa,
Bcenennas;

e cMmbIC]d (U3HMYECKHX BeJMYMH: CKOPOCTh, YCKOpEHHE, Macca, CHIIa,
UMITYJIbC, pab0OTa, MEXaHWYECKAs SHEPTUsl, BHYTPEHHSISI SHEPIHsl, aOCOTIOTHAS
TeMIlepaTypa, CpeaHss KUHETUYECKasi SHEPTUs YaCTHI] BEIlIeCTBA, KOJIMYECTBO
TEIUIOTHI, 3JIEMEHTAPHBIN AJICKTPUUECKUN 3apsil;

e CMbICT (PU3MYECKHX 3aKOHOB KIIACCHYECKOW MEXAaHHKH, BCEMHPHOIO
TATOTEHUs, COXPAHEHUs DJHEPruu, HMITyJbCa M JIIEKTPHUUYECKOrO 3apsna,
TEPMOJUHAMUKH, SJICKTPOMArHUTHON UHIyKIIUH, PoTo3dexTa;



BKJIQ/J POCCHIICKMX M 3apy0esKHBIX Yy4YeHbIX, OKa3aBIIUX HauOoJblIee
BJIMSTHUE HA Pa3BUTUE (PU3UKU;

yMeTb!

ONMCHIBATH U O0BSACHATH (pU3HYECKHE SIBJIEHUS U CBOICTBA TeJI: IBUKCHUE
HEOECHBIX TeJ U MCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA ra3oB, KUAKOCTEH
W TBEPAbIX  TEN;  JJIEKTPOMATHUTHYIO  HMHIYKIIMIO,  PAaCHpOCTpaHEHHE
AIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3MYUYECHUE U TOTJIOIICHHUE
cBeTa aToMoM; (hoTodhheEKT;

OTJIMYATH TUTIOTE3bI OT HAYYHBIX TCOPHIA;

eJIaTh BBIBOAbI HA OCHOBE DKCIIEPUMEHTAIbHBIX TaHHBIX;

NPUBOIUTHL TNPHUMEPHI, MNOKA3LIBAKOIIME, 4YTO: HAOJIOJACHUS W
HKCIIEPUMEHT SBJISIFOTCS OCHOBOM IS BBIJIBIDKCHUSI TUIIOTE3 M TEOPUH,
MO3BOJISIIOT MPOBEPUTH MCTUHHOCTH TEOPETHUYECKUX BBIBOJOB; (U3HUECKas
TEOpUsl JAeT BO3MOXKHOCTh OOBSICHATH M3BECTHBIC SIBIICHUSA MPUPOJBI U
Hay4JHbIe ()aKThl, IPEICKA3bIBATh €IIc HEM3BECTHHIC SIBJICHUS;

NPUBOAUTHL NPHUMEPHI NPAKTUYECKOT0 HCIHOJIb30BaHUs (U3HIECKHX
3HAHMIi: 3aKOHOB MEXaHWKH, TEPMOJWHAMHKHA U DJJICKTPOAMHAMUKHA B
DHEPTeTHKE; PA3INYHBIX BUIOB JICKTPOMArHUTHBIX M3IYyYEHUN I Pa3BUTHUS
paauo U TEJICKOMMYHUKAIIMM, KBAaHTOBOM (U3HKKA B CO3JaHUU SIJEPHOU
DHEPTeTUKH, JIA3EPOB;

BOCIHIPMHMMATh M HA OCHOBE MOJYYEHHBIX 3HAHUI CAMOCTOSITEJILHO
olleHMBaTHL UWHGpOpMAIMIO, cojepxkailytocs B coobmenusix CMU,
WHTepHeTe, HAYYHO-TIOMYJIIPHBIX CTAThSX.

NPUMEHSITH NOJIyYeHHbIe 3HAHUA JIJIA pelieHusi Gu3ndecKux 3a1a4;

onpenesiTb XapakTep (QU3UYECKOro TMporecca mno rpaduky, Tadiuie,
opmyure;

U3MepATH P GU3NUECKUX BEIHYUH, MIPEACTABIISS PE3YIbTAThl U3MEPEHHI C
YYETOM HX IOTPELUIHOCTEM;

HMeTh NPAKTHYECKHii OMBIT HCIOJIL30BAaHUS TMPUOOPETEHHBIX 3HAHWN W

YMEHUH B OBCEIHEBHOM KU3HU IS

oOecrnieueHrs 0€30MacHOCTH KU3HEACSATEIbHOCTH B MPOLECCEe HCIOIb30BaHUS
TPAHCIIOPTHBIX CPEACTB, OBITOBBIX JJICKTPOIPUOOPOB, CPEICTB paguo- U
TEJICKOMMYHUKAIIMOHHOM CBSI3H;

OIICHKW BIIMSHHSI Ha OPraHW3M 4YeJIOBeKa W JPYTHUE OPTraHWU3Mbl 3arps3HCHUS
OKPY’KarOIIEH CPELBI;

PaIMoHaIBLHOTO MPUPOIOTIONH30BAHUS U 3AIUTHI OKPY>KAIOIIEH Cpebl;

paboTHI C TabOPaTOPHBIM 000PYIOBAHUEM,

MPUMEHEHUS 3HAHUM U YMEHU B UCCIIE0BATEIIbCKUX padoTax,

-MI03HAHUS 3aKOHOMEPHOCTEH (PU3NUECKHUX SBJICHUN B X0JI€ SKCIICPUMCHTA,

-paboThl ¢ GU3HMUECKUMU TPUOOPAMH U YCTAaHOBKAMH,

-paboTHI ¢ ANIEeKTponpudOpamu,

-paboThI C JIEKTPOHHBIMU pecypcamMmu



PesynbTaT ocBoeHust padboueit mporpammsl o auctuiuinHe «OU3UKA» Bauser
Ha ¢opmupoBanue y ctyaeHToB ob6mux (OK) u mpodeccuonanpubix (I1K)
KOMITETCHIIN:

Kon \

HanmMeHnoBaHue pe3yabTaTra 00y4eHus

Jast cnemmanbHoctedi 15.02.04, 15.02.08, 23.02.03, 23.02.01, 09.02.01, 15.02.07

(6a3oBas MOJATOTOBKA)

OK 1 |IloHuMaTh CYyITHOCTH U COIMATBHYIO 3HAYMMOCTh CBOCH OyayIiei
npodeccun, mposIBISATh K HEM YCTOMYMBBIA HHTEPEC.

OK 2 | Opranu3oBbIBaTh COOCTBEHHYIO JAESATEIBHOCTD, BHIOMPATh THIIOBHIE
METO/Ibl M CLIOCOOBI BBITTOJIHEHHSI TPO(ECCUOHANBHBIX 33/1a4, OLIEHUBATh
ux 3¢ (HEKTUBHOCTH U Ka4€CTBO.

OK 3 |IIpuHuMaTh penieHus B CTAaHAAPTHBIX U HECTAHAAPTHBIX CHUTYALMSIX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4 | OcyiecTBisiTh MOUCK M HUCIOJIb30BaHUE WHGOpPMAIUU, HEOOXOAUMON
st 3¢ @GEKTUBHOTO  BBINOJIHEHUS  NMpodecCUOHANBHBIX  3ajiad,
1po(heCCHOHATIBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 5 | Ucnonb3oBath MHDOPMAIIMOHHO — KOMMYHUKAIIMOHHBIE TEXHOJOTUHM B
podeCcCHOHAIBHOMN ACATEIHPHOCTH.

OK 6 |Paborate B KOJJIEKTUBE U KoMmaHAe, 3(P(EKTUBHO OOmATHCI C
KOJUIETaMHU, PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK7 |Bbparb Ha ceOs OTBETCTBEHHOCTh 3a palbOTy WICHOB KOMAaHJbI
(MO TYMHEHHBIX ), PE3YJIbTAT BHIMIOJHEHUS 33/IaHUN.

OK 8 | CamocTosiTenbHO — OompenensaTh  3a7aud  NPOPECCHOHAIBHOTO U
JUYHOCTHOTO PAa3BUTHUS, 3aHUMATHCS CaMOOOpa30BaHUEM, OCO3HAHHO
IJIAHUPOBATH MOBBIICHUE KBATU(UKAINY.

OK 9 | OpuentupoBarbCsi B YCIOBHSIX YAaCTOM CMEHBI TEXHOJOTHM B
podheCCUOHATIBHON JIEATEIIbHOCTH.

OK 10 | MUcrionHATP BOMHCKYIO OOSI3aHHOCTh, B TOM YHCII€ C NPUMEHEHUEM
MOJTYYEHHBIX TPO(eCCHOHATIBHBIX 3HAHUM (JIJ1s1 FOHOTIIEH)
Jdas cnenuanbHocteii 23.02.03 n 09.02.03 (yruy6s1eHHAsi HOATOTOBKA)

OK 1 |IloHuMath CylIIHOCTb U COLIMATBHYIO 3HAUMMOCTh CBOEH Oyay1ieit
npodecCcHu, MPOSBIIATH K HEH YCTOWYMBBIN HHTEpEC.

OK 2 | Opranu3oBbiBaTh COOCTBEHHYIO JAESATEIHHOCTD, OTIPEIESATH METOIbI U
CIIOCOOBI BBITOTHEHUS MPO(eCCHOHATBHBIX 33]1a4, OLIEHUBATh X
7 PEKTUBHOCTD U KA4€CTRO.

OK 3 |Pemarb mnpoOnembl, OIEHUBATb PUCKHM U MPUHUMATH pEUICHUS B
HECTAHJIAPTHBIX CUTYaITUsIX.

OK 4 | OcymiecTBisTh TOWCK, aHAIW3 W OICHKY MH(pOpMaIUu, HE0OXOIUMON
JUIS ~ TOCTAaHOBKM M peleHus  MpodeccHOHANbHBIX  3ajad,
1po(heCCHOHATIBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 5 | Mcnonp3oBaTh HHGOPMAIIMOHHO — KOMMYHHUKAITMOHHBIE TEXHOJIOTHH JIJIsI




COBEPIIICHCTBOBAaHMSI MPO(HECCUOHATHHOU IEATeTLHOCTH.

OK 6 |Paborarh B KOJUIEKTHBE H KOMaHJC, OOCCIIeUMBATh €& CINIOUCHHE,
2 HEeKTUBHO 00IIATHCS C KOJUIETaMHU, PYKOBOJCTBOM, IOTPEOUTEIISIMH.

OK7 |CraBurb  1elIM, MOTHUBHPOBATh  JIESITEIBHOCTh  MOJYUHEHHBIX,
OpraHU30BbIBATh U KOHTPOJIMUPOBATH UX pabOTy C MPUHSATHEM Ha cels
OTBETCTBEHHOCTH 32 PE3yJIbTAT BHINIOJHEHHUS 3aJaHH.

OK 8 | CamocTosITeNnbHO  ONpeAeNsITh  3afaud  NPOPECCHOHAIBHOIO U
JUYHOCTHOTO PAa3BUTHS, 3aHUMATHCS CaMOOOpa30BaHUEM, OCO3HAHO
IJIAHUPOBATH MOBBIIICHUE KBATU(UKAIUY.

OK9 |BbeiTh TOTOBBIM K CMEHE TEXHOJOTHMA B MNpodeCCHOHATHHON
JIEATEIIbHOCTH.

OK 10 | MUcrionHATP BOMHCKYIO OOSI3aHHOCTh, B TOM YHCJI€ C NIPUMEHEHUEM

NOJIYYEHHBIX IPO(EeCCHOHATBHBIX 3HAHUM (IUIs1 FOHOLLIEH )

14. KoauyecTBO 4YacoB Ha ocCBoeHHMe padouyeid mnporpaMmbl y4eOHOM

TUCHUIIHHBI:

MaKCUMaJIbHOU yueOHOM Harpy3ku ctyjaenTta _ 180 dac, B TOM 4HcCIIE:
00s13aTeNbHOM ayIUTOPHOM ydueOHOI Harpy3ku oOyyaromierocs _ 121 yaca;
CaMOCTOSTEIIbHOM paboThl oOy4aromerocs 59  wgacos.




2. CTPYKTYPA U COJIEP’)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0beM y4eOHO# AMCHUIIMHBI M BU/IbI Y4eOHOH padoThI

Bup yyeOHo# padoThbI

Oovem uacos

MakcumaJibHas ydyeOHasi Harpy3ka (Bcero) 180
Oo0s13aTeIbHAS ayAUTOPHAsA Y4eOHAsi HATPY3Ka (BcCero) 121
B TOM YHCJIE:
JabopaTopHble PabOTHI 26
MPAKTUYECKHUE 3aHATHS -
KOHTPOJIbHBIE PA0OTHI 2
KypcoBasi paboTta (poeKT) (eciu npedycmompeno) -
apyrue (GopMbl W METOABI OpraHu3alud 00pa30BaTEIHLHOTO -
mpoiiecca B COOTBETCTBMM C  TpPeOOBAaHUSIMH COBPEMEHHBIX
IPOU3BOJICTBEHHBIX U 00pPa30BaTEIbHBIX TEXHOJIOTUN
CamocrosiTesibHas padora cryjaeHTa (Bcero) 59

IIpomesxcymounas ammecmayus:
1 cemecmp - Konmpoavhaa paboma
2 cemecmp - IK3AMEH




2.2. TemaTu4ecKuil IJIaH U copepKaHue Y4eOHOM TN CIUNINHBI

dusuka

HAaumeHoearue

HaumeHnoBaHnue
pa3iesioB U TeM

Conep:xaHue y4eOHOro MaTepHaJia, J1adopaTopHbie PadoThl U NPAKTHYECKHE 3aHATHS, CAMOCTOSI T IbHAS
pa6oTa 00yJaoImuxcs, KypcoBasi padota (IPOEKT) (eciu npedycmMompensi)

O0bem
qacoB/3a4YeTH
BbIX €IHHMIL

Yposens
OCBOCHHUS

1

2

3

4

BBenenue

1| Qusuxa — mayxa o npupode. Ecmecmeennonayunvlii memoo NO3HAHUS, €20 BO3MOICHOCMU U ZPAHUYbL
npumenumocmu. Mooenuposanue gusuyeckux aenenuil u npoyeccos. Ponv sxcnepumenma u meopuu 6 npoyecce
nosuanusi npupoovl. Pusuueckue 3axonvl. OCHOBHbIE d1eMeHMbl DUULECKOU KAPMUHbL MUPA.

2

2

Camocmosmenvhaa paboma cmydenma: MedxcOyHapooHas cucmema eOUHUly U nepesod eOUHUY UMepeHUs
@usuueckux eenuyuH.

Paznen 1.

Duzuueckue 0CHOBbL MEXAHUKU

24

Tema 1.1.
KunemaTtuka

Coneprxanne yueOHOTO MaTepHaia:

1| OTHOCHTENBHOCTh MEXaHUYECKOTO ABIDKEHNU. MaTepuanabHas TOYKa, CUCTEMBI OTCUETA.
XapakTepUCTUKY MEXaHUYECKOIO JIBIKCHHUS MaTepUaJbHOM TOYKU: TPACKTOpUs,
CKOPOCTh, YCKOPEHHE.

2| Bwuasl aBmwxenust (paBHOMEPHOE U paBHOYCKOpeHHOE). ' paduyeckoe onrcaHue pa3inuHbIX BUIOB ABHIKCHUS.

3| KpuBonuneitHoe nBwkeHue. [BIDKCHHE MaTCpHAIbHONW TOYKH IO OKPYKHOCTH C TOCTOSHHON MO MOIYIIO
CKOPOCTBIO.

nepemMeuicHue, IMyTh,

JemoHcTpanuu:
3aBUCHUMOCTD TPAEKTOPHH OT BEIOOpA CHCTEMBI OTCUETa. BHIABI MEXaHMUYECKOTO JABMKEHUS.

Camocmosmenvuas paboma cmyoenma: Mexanuueckue npunyunsl omuocumenshocmu. Ilpeobpazosanus

' Tanunes.

Tema 1.2
3aKOHbI JUHAMUKH

Copepxanue yaeOHOro MaTepuana:

1| B3anmopeticteue Ten. Cuna u Macca. [[pUHINI Cynepo3uIny CHIL.

2| 3akonsl nuHaMuKH HpioToHa .CHIIBI B IPUPOJIE: YIPYTOCTh, TPEHUE, CUIIA TSHKECTH.
3| 3akoH BceMupHOTo TATOTeHHUsI. HEBECOMOCTB.

JlaGopatopHbie paboTHI:
Nel «Omnpenenenne ycKOpeHHs IPH CBOOOIHOM TTaIeHUM)),
No2 «M3MepeHne eHTPOCTPEMHUTEIBHON CHITBIY.

JemoncTparmu:

3aBHCHMOCTh YCKOPSHHS Tela OT €r0 MacChl W CHIBI, JeHcTByromel Ha Teno. CrokeHwe cwmi. PaBeHCTBO u
IIPOTUBOIIOJIOKHOCTL HAIIPAaBJICHUA CUJIT HeﬁCTBHH u HpOTHBO}I@ﬁCTBHH. 3aBI/ICI/IMOCTI) CUJIbI YHIPYroctu oOT
nedopmanmu. Cuiibl Tpenust. HeBecoMoCTb.

Camocmosmenvhas paboma cmyoenma.
O Bcemuprnom macomenuu. MlckyccmeenHvle CHymHUKU 3eMi.

Tema 1.3
3aKOHBI COXpaHeHUs!
B MeXaHHKe

Conepxanre yaeOHOT0 MaTepuana;
1| Umnynbc MaTepualibHOM TOYKH. 3aKOH COXPAHEHUSI UMITYJIbCA U PEAKTHBHOE JIBUKEHHE.
2| Pabota, MOIIIHOCTH ¥ SHEPTHs. 3aKOH COXPAHCHHUS MEXaHUYECKOM YHEPTHH.

JeMoHcTpanuu:
PeaktuBHOe nBmwkeHue. Ilepexo1 MOTEHIMAIbHON SHEPTUY B KHHETHYECKYIO U 00pAaTHO.

Camocmosmenvuas paboma cmyoenma:
Dusuyeckue 0CHOBbL KOCMUUECKUX NONIEMO8.

Tema 1.4
du3zuka KoaedaHuin
H BOJIH

Conepxanne yaeOHOT0 MaTepHuaa;

1| Mexanudeckue KojeOaHWA. AMIUINTY/Aa, TIEPHOA M 4YacToTa, ¢a3a koiebannid. CBOOOIHBIC M BHIHYKIICHHEIC
koneOanusi. PezoHanc.

2| Mexannueckue BosHbl. CBOMCTBA MEXaHWUUYECKHX BOJH. J[JIMHA BOJIHBI. 3BYKOBBIE BOJIHBI. YJIBTPa3ByK U €ro
HCTIOJIF30BaHUE B TEXHUKE M MEIUIIHE.




JemMoncTpamuu:
CBoOOIHBIC U BBIHYXKIICHHBIC KolieOanus. Pesonanc. OOpazoBaHue U pacrnpocTpaHeHHe BOH. HacToTa KojaeOaHmid
1 BBICOTA TOHA 3BYKA.

Camocmosmenvhasn paboma cmyoenma.
MexaHuuecKHe aBTOKOJIe0aTeIbHbIE CHCTEMBI

Paszgen 2

Monexynapnas pusauxa u mepmoOUHaAMuKa

24

Tema 2.1
MouJiekyJisipHas
uzuka

Coneprxanne yueOHOTO MaTepHaia:

1| Ucropus aromucTiueckux ydeHuH. HaOmroneHWMsS W ONBITHI, MOATBEPXKIAIOUINE aTOMHO-MOJEKYISIPHOE
CTpoeHue BelecTBa. TemnoBoe ABMKeHUe. Macca U pa3Mepbl MOJIEKYJI.

Monens nneansHOTO Ta3a. CBA3b MEXKITy JaBIICHHEM U CpeIHEH KHHETHYECKON YHEPTUei MOJIEKYJI ra3a.

2| Ypasnenne Knaneiipona-MeHzneneesa.

W3ompoueccel u ux rpaduky.

3| TepmogmHamMmUecKas mIKayia TemnepaTyp. AOCOMIOTHBIN Hyb. AOCOMIOTHAas TeMIlepaTypa Kak Mepa CpexHeH
KHHETUYECKOH YHEPTUH JaCTHIL.

JlabopaTopHbie pabOTHI:
No3 «MccnenoBanue OgHOTO M3 U30IIPOIIECCOBY.

JemoHcTpauuu:
JBmwkenue OpoyHoBckux uvactuil. Juddysus. M3meHeHHe MaBiicHUS ra3a ¢ H3MCHEHHEM TEMIICPATyphl MpPH
OCTOSIHHOM 00beMe. KureHne Bobl MPU MOHMKEHHOM JaBJICHUN.

Camocmosmenvhas paboma cmyoenma.
IIpumMeHeHue ra3a B TEXHUKE

Tema 2.2
ArperatHble
COCTOSIHHUSI Bel[eCTBa

Copepxanue yaeOHOro MaTepuana;

1| OObsicHeHHE arperaTHbIX COCTOSHHI BEIIECTBA HA OCHOBE aTOMHO-MOJICKYJISIPHBIX Mpe/cTaBieHui. M3MeHeHus
arperaTHbIX COCTOSIHUIA BeniecTBa. HachIleHHbIC M HEHACKIIIICHHbBIE Mapbl. BraxxHOCTH BO3ayXa.

2 MOI[CJ'H) CTPOCHUA KUAKOCTH. HOBerHOCTHOC HATSOKCHHUEC U CMaylBaHUC.

3| Mogaenb crpoenust TBEPABIX Ten. MexaHHYeCKHE CBONCTBA TBEPABIX Tel. AMOp(HBIC BEIIECTBA M IKUJIKHC
KPHCTAJLIBL.

JlaGopatopHbie paboTHI:
No4 «/3MepeHne BIaKHOCTH BO3IyXa.

JemoHcTpauuu:
[TcuxpomeTp u TUTPOMETP. SIBIEHUS TOBEPXHOCTHOTO HATSHKEHUS U cMaunBaHus. Kpuctamibl, amopdHbIe BEIIECTBa,
JKUJAKOKPUCTAUIMIESCKHE TeJIa.

Camocmosmenvhas paboma cmyoenma.
Jomarnsis taboparopHas pabora: « BeipayuBaHie KpUCTAIOBY.
Tpumenenue u yuém degpopmayuii 6 mexuuxe. IIpobrema co30anus Mamepuaios ¢ 3a0aHHbIMU CEOUCMEAMU.

Tema 2.3
OcHOBBI
TEePMOAMHAMHUKH

Coneprxanue y4eOHOT0 MaTepHuaa:

1| BHyTpeHHss 3Heprus u padboTa rasa.

2| 1 nauano tepmoauHamuku. [Ipumenenue | Hayaga TEPMOJAMHAMUKH K U30IPOLIECCAM.

3| HeoOparumocTs TeruIoBbIX mporeccoB. TemsioBble JBUraTeNn u oXxpaHa okpysxatomei cpeabl. KI1/1 TemnoBsix
JBUTATEIEH.

JlaGopatopHbie pabOTHI:
Ne5 «M3MepeHre MOBEPXHOCTHOTO HATSKECHUSI JKUIKOCTH

JeMmoHcTpanuu:
V3MeHeHHne BHYTPEHHEH SHEPTHHU TeJl IPH COBEPIICHUH paboThl. Moenn TeIIOBBIX JBUTaTeNei.

Camocmosmenvnas paboma cmyoeHma.
Hayunvie ochosbl pabomul meniosvlx 0guzameneil, NPUHYUNbL OetUCmeUust PeaibHblX Menioeblx 0gueamenei
(naposas unu 2azoeasn mypouna, JIBC, peaxmuguwviili dgueameny).

KonTponpHast padota Nel

Paszgen 3

3J'I€K’I‘pO,Z[I/IHaMI/IKa

56




Tema 3.1
DJIeKTpoCcTATHKA

Copepxanne yaeOHOT0 MaTepuana;

B3aumoneiicTBue 3apspKEHHBIX Tell. DJIEKTPUUECKH 3apsl. 3aKoH coxpaHeHus 3apsiaa. 3akoH Kynona.
Onexrpuueckoe nojie. HanpspkeHHOCTH ot PaboTta crm 37eKTpuaeckoro modis.

[otenmman sneKTpUdeckoro moisi. PasHocTe mnoTeHnuanoB. CBA3p MEXIy HANpPsDKEHHOCTBIO TIONSL U
MOTEHIUAJIOM.

4| TIpoBOJHUKHU U TUAJICKTPUKH B DJICKTPHICCKOM IoJIe. DIEKTPOeMKOCTh. KOHIEHCATOPBI.

WN P~

JlabopaTopHbIe pabOTHI:
Ne6 «Ormpenenenue 3JeKTpHIecKoi EMKOCTH KOHJICHCATOPay

JemoHcTpauuu:
BaumoneiicTBue 3apskeHHBIX Tell. [[pOBOAHUKH B SJIEKTPUUYECKOM MoJe. JIUIEKTPUKHU B DJICKTPUUECKOM TOJI€.
Konnencaropsl.

Camocmosmenvhas paboma cmyoenma.
Texnuueckoe npumeHenue 3aKoH08 INEKMpPOOUHAMUKY.

Tema 3.2
3aKkoHbI
IOCTOSIHHOI'0 TOKA

Conepixanue yueOHOrO MaTepHuaa:

[TocTosiHHBIM 3nekTpryecKkuil TOK. Cuila TOKa U INIOTHOCTh TOKA.

Hanpspxerne. DnexTpudeckoe conpotuBieHue. CBEpXIPOBOIINMOCTb.

3akon Oma i ydacTtka 1ienu. [locnenoBaTensHoe U MapajljieIbHOE COSAMHEHUS TPOBOIHUKOB.

OJ1C uctounuka Toka. 3akoH Oma JJis TOJTHOU 1IeTIH.

TemmoBoe neiictBue Toka. 3akoH Jkoymsa-Jlenna. Pabora m MOITHOCTH TOKA.

[MonynpoBoanuku. CoOCTBEHHAsI M TPUMECHAs POBOJIUMOCTH MOTYPOBOTHUKOB. [10IyIPOBOAHUKOBBIN THO/I.
[TorynpoBOAHHKOBBIE TIPUOOPBI.

DD WNE

12

JlabopaTopHbIe pabOTHI:

Ne7 «Omnpenenerne 3/[C 1 BHyTPEHHETO CONPOTUBICHHUS HCTOUHUKOB AJIEKTPUIECKON SHEPTHHY,

Ne8 «MccnenoBaHue 3aBUCUMOCTH MOIITHOCTH, OTPEOIIEMO# JTaMIIOi HaKaJIMBaHUS OT HAaNpsDKCHUS Ha e
3aKHUMAax»,

No9 «M3yueHue 3IeKTPHUUECKUX CBOMCTB MOJIYIPOBOJIHUKOBY.

JemoHcTpauuu:
TennoBoe feiicTBre 31eKTpHUUecKoro Toka. COOCTBEHHAs M IPUMECHAsI IPOBOIUMOCTH MOYIIPOBOHUKOB.
ITonynpoBognukoBbid guoa. Tpansucrop. OnbeIT Opcrena.

Camocmosmenvhas paboma cmyoenma no_meme: « JNeKmpuiecKuti MoK 8 pa3iuiHbiX cpeoaxy.

Tema 3.3
MarsuTHoe 1noJie

Conepxanne yaeOHOr0 MaTepuana;
1| MaruuTHOe moJie. [TocTOSsITHHBIE MAarHUTHI 1 MarHUTHOE T10JIe TOKa. BEKTOp MarHUTHOW WHIYKIIHH.
2| Cuna Ammnepa. Cua Jlopenna. ITpuHIMIT ASHCTBYSI SICKTPOABUTATENSI. DISKTPOU3MEPUTEIbHBIC IPHOOPBI.

JemMoHcTpamuu:
B3anMoeiicTBHe IPOBOJHUKOB C TOKAMH. DJIEKTPOJABHUTATEIh. DICKTPOU3MEPHUTEIbHEIC TPUOOPEL.

Camocmosmenvhas paboma cmyoenma.
MarnuTtHoe nojie 3emsii. MarHUTHBIE CBOMCTBA BEIIECTB.

Tema 3.4
DJIeKTPOMATrHUTHAS
WHIYKIHS

Conepxanne yaeOHOTO MaTepuana;
1| MarHuTHBIH NOTOK. SIBJICHHE JIEKTPOMArHUTHON WHIYKIIMHU 1 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMK Dapasyest.
2| Buxpesoe anektpuueckoe noJe. [Ipasmio Jlenna. Camonsaykiws. MHIYKTHBHOCTb.

JlaGopatopHbie pabOTHI:
NelQ «M3yueHue siBICHUS DJIEKTPOMArHUTHOW MHAYKIIMHY.

JeMoHcTpanuu:
OnekTpoMarHuTHas WHAYKOus. 3aBucumocts DJIC caMOMHAYKIMM OT CKOPOCTH HM3MEHEHHUS CHJBl TOKa M
WHJIyKTUBHOCTH MPOBOJIHKKA. PaboTa anekTporeneparopa.

CamocmosmenvHas paboma cmyoeHma.
TexHUUECKOE NPUMEHEHHUE SIBJICHHUSI QJICKTPOMArHUTHON MHYKIIHH.

10




Tema 3.5
DJIeKTPOMATHHUTHBIE
K0JIeOAHUS U BOJIHBI

Copepxanne yaeOHOT0 MaTepuana;

1| KoneGatenbHblii KOHTYp. CBOOOHBIE dIIEKTpOMAarHuTHbIe Konebanus. [IpuHunn neiicTBHs 3JeKTporeHeparopa.
2| IlepemeHHBI TOK. BBIHYXICHHBIE >JIEKTPOMATrHUTHBIE KoJjieOaHWs. JleWCTBYIONINEe 3HAYEHHS CHIBI TOKa U
HaNpsDKCHHUS.

KonneHcarop ¥ KaTylika B LENU IIEPEMEHHOIO TOKa. AKTHBHOE CONPOTHBIICHHE. DIEKTPHYECKUN PE30HAHC.
3| TparchopmaTop. IIpomsBoacTBo, mepenada U HMOTpediieHNE 3IeKTpodHeprur. [IpobiieMbl SHEProcOepeKeHHUS.
Texuuka 0€30TaCHOCTH B 0OpAIIEHUH C SIEKTPHIECKUAM TOKOM.

4| DneKTpOMarHUTHOE TII0JIE M 3JIEKTPOMArHUTHbIE BOJHBL. CKOpPOCTH 3JEKTPOMArHUTHBIX BOJIH. [IpuHIMOBI
PaJMOCBSA3H M TEICBHICHUSL.

JlabopaTopHbIe pabOTHI: 2
Nell «M3ydenue ycTpolicTBa u paboThl TpaHCHOPMATOPAY.
JeMoHcTpamuu:
Tpanchopmarop. CBOOOAHBIE MIEKTPOMArHUTHBIE KosiebaHus. OciuiuiorpaMMa rnepeMeHHoro toka. Konnencarop
B IIENIM MNEpeMEHHOro Toka. KaTymka B IIemM IEpeMEHHOTO TOKa. Pe30HaHC B IOCIEAOBATENBHON LETH
IIEPEMEHHOT0 ToKa. M31y4yeHne u npueM 3J1eKTPOMarHuTHBIX BOJIH. PaanocBsi3s.
Camocmosmenvhas paboma cmyoenma: 4
Buxpesbie Toku (Toku @yko). PazButre MoOMIIbHOIM cBsizu. OCHOBBI (hoTOMETpHH, (POTOMETPUUECKHE BETHYHHBI,
3aKOHBI OCBEIIEHHOCTH. MeTOoAbI H3MEPEHHUS CKOPOCTH CBETA.
Tema 3.6 Coneprxanne yueOHOTO MaTepHana: 4
BoanoBas onTuka 1| DnekrpomarauTHas npupoja ceera. MHTepdepeHnus cBeTa 1 ee NpUMEHEHHE.
Hudpaxmus cera. ducnepens. [Tomsapusanms.
2| 3aKoHBI OTpaKEHUS U MPEJIOMIICHNUS cBeTa. [loTHOE BHYTpEeHHEE OTpasKeHHE.
Onruuaeckue npubopsl. Pazperatomias ciocOOHOCTh ONTHYECKUX MTPUOOPOB.
PaznuaHble BUIBI 3IEKTPOMArHUTHBIX U3 TydeHni. CBOMCTBA M MPAKTHUECKHUE MPUMEHEHHSI PA3IMIHBIX BHAOB
JICKTPOMAarHUTHBIX U3IIyYCHUH.
JlabopaTopHbIie pabOTHI: 4
Nel2 «OmpeneneHue nokazaresns NpeaoMICHUS,
Nel3 «M3mepeHue JTMHBI CBETOBOM BOJIHBI ¢ IIOMOIIBIO TU(MPAKIIMOHHON PEIIETKHY .
JemoHcTpanuu:
Wntepdepenius csera. Judpakmms cBera. 3aKOHBI OTpaKEHUS M HpenomiieHus cBeta. [lomHoe BHyTpeHHee
orpaxenue. IlomydeHne cmekTpa ¢ TOMOIIBIO NpH3MBL [lomydeHne crekTpa ¢ HOMOIIBIO AW(PPAKIMOHHON
pemetky. Crekrpockon. Onrudeckue nprudopsl.
Camocmosmenvhas paboma cmyoenma 6
Homaninsis naboparopnas pabora: «M3rorosieHue AuppakIMOHHON PEIETKI.
[Tonsitue o ronorpaduu. Illkana 37eKTPOMarHUTHBIX BOJIH.
Pazgen 4 CrtpoeHne aToMa U KBAaHTOBas (PH3UKa 15
Tema 4.1 Coneprxanue yueOHOTo MaTepHuaa: 4
KBantoBas ontuka | 1| KanTtoBas runoresa Ilnanka. @OTOHBL.
2| ®ororddekT u ero npuMeHeHne. EMMHCTBO KOPITyCcKyJISipHO-BOIHOBBIX CBOWCTB cBeTa. CBETOBOE JIaBJICHHE.
JemMoHcTpanuu:
DoTtordhekT.
Camocmosmenvuas paboma cmyoenma: 3
Bxutag pycckux yu€HbIX B pa3BUTHE (PU3HKIL.
Tema 4.2 Copepxanne yaeOHOT0 MaTepuana; 10

AToMHas ¢pu3nKa

1| Crpoenue aTroma: mIaHeTapHas Moseslb 1 Mozenb bopa. KBantoBele moctynarst bopa.

2| Jluneityateie criekTpsl. [lornorneHue u ucryckadue ceera atoMmoM. KBanroBanue snepru. OnTHYECKHid
KBaHTOBBII I€HEPATOP — JIa3ep U €ro NPUMEHEHHUE.

3| EcrecTBeHHast 1 MCKYCCTBEHHAs! paIMOAKTHBHOCTh. 3aKOH paJIMOAKTUBHOIO pacnaja.o. U f — pacnazipl. ¥ —
n3nydeHne. Bo3aeicTBre painoakTHBHOTO W3TYYECHHUS HA KHUBBIE OPraHU3MBL. DJIEMEHTapHbIE YaCTHIBI U
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METO/BI MX PETUCTPALIHN.
4| AtoMHOE Spo U ero cocraB. JHeprus cBsi3u. CBsA3b MAaCChl M SHEPTUU. Y IeJIbHAsI JHEPTHSI CBSI3H.
5| SAnepnsie peakimu. LlenmHast peakums. SnepHas sHEpTeTHKA.

KonTponpHast padora Ne2 1
JemoHcTpauuu:
M3nyuenue na3epa. JInHeHuaTele CEKTPhI pa3IHYHbIX BeniecTB. CYETYMK MOHU3UPYIOIIHUX U3TYYCHHUH.
Camocmosmenshas paboma cmyoenma. 2
IlepcreKTUBBI Pa3BUTHS SACPHON YHEPTCTUKI.

Bcero: 180

Brympu kascoozo paszdena yxazvieaiomesa coomsemcemsyowue memvl. 110 kaxcooi meme onucvlgaemcs cooepoicanue yuebHo2o mamepuana (6 OuaKmud eckux eOuHuyax),
HAUMEHOBAHUSL HEOOXOOUMbBIX AOOPAMOPHBIX pabOm U NPAKMUYECKUX 3aHAMUU (OMOerbHO NO KadcOOMy 6udy), KOHMPOIbHbIX pabom, a maxice NpuUMepHas MemMamurd
camocmosimenvHoti pabomul. Ecnu npedycmompenvl Kypcosvlie pabomul (npoekmvl) no OUCYUnIUHe, ONUCHIAemcs ux npumepuas memamura. OOvem 4acoe/3a4emuvix eOuHuy
onpeoesiemcs o Kax)coou nosuyuu cmonoya 3 (ommeueno 36e300ukoil *). Ypoeenv oceoenus npocmasisiemcs. Hanpomue OUOAKMULeCcKuUx eOuHuy 6 cmoabye 4 (ommeuweno 08yms
36ez00uKkamu **).

Jlist XapaKTepUCTUKU YPOBHSI OCBOCHHSI Y4€OHOT0 MaTepualia UCIOJIb3YIOTCS CIEAyIoIe 0003HAUYCHUS:

1. — o3HaKOMUTENbHBIN (y3HABAHHE PaHEE U3yUYCHHBIX 00HEKTOB, CBOWCTB);

2. — penpoayKTUBHBIH (BBIIOIHEHUE JEITENLHOCTH 10 00pa3ily, HHCTPYKIHU HIIH MO PYKOBOJICTBOM)

3. — IPOJYKTHBHbBIH (IITAHUPOBAHUE U CAMOCTOSITENILHOE BBITIOIHEHHUE JICATEIbHOCTH, PEICHHE POOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIN3AIIMU YYEBHOM JUCIHUILIVHBI

3.1. TpeGoBaHusi K MHHUMAJIBHOMY  MAaTEePHAJbHO-TEXHHYECKOMY
o0ecrne4eHnIo

Peanuzamus y4yeOHOM mgucHUIUIMHBL TpeOyeT Hamuyus ydeOHOro kaOuHera

dbusuku; mabopatopuit GUKKH.

O6opynoBanne y4eOHOTO KaOWHETa: MecTa JJisi CTYACHTOB, CTOJ IPEMOaaBaTels,
JIOCKa JJI1 HAIlKMCaHUS MEJIOM, HarjsifHble TOCOOHUs: OCHOBHBIE (pU3MUecKue
MOCTOSIHHBIE, IIKaja 3JEKTPOMArHUTHBIX BOJIH, MEXIYHAPOIHAs CUCTEMAa €JIMHUIL
CH;  mokemeTp, MeteonpuOopsl (0apoMeTphl, MaHOMETPHI, TCHUXPOMETPHI,
TEPMOMETpHI), TeUTypui, HeOecHas cdepa (Monenb), crnpaBoyHas W yuyeOHas
JUTEpATypa, MIaAKaThHI.

Texnuyeckue cpeacrBa o0Oy4deHMs: MOHOOJIOK, BHJICONPUCTaBKA, HOYTOYK,
poeKkTop, Buaeoreka, Habop DVD —muckoB, DVD-mneep, mnporpammuoe
oOecrieyeHue.

Oo0opynoBaHue JadbopaTopuu U pabouux MecT Jadboparopuu (12): Becsl yueOHbIC C
HA0OpOM THUpPb, MITATUBHI IIKOJbHBIE, MUCTOUYHUKH TIMOCTOSHHOTO HAMPSIKEHUS,
npuOOpsl NI  WU3YyYEHUS Ta30BBIX 3aKOHOB, TEpMOIlapa, KOMIUIEKT IO
AJIEKTPUYECTBY, KOMILUIEKT I10 ONTUKE, HAOOP KOHJIEHCATOPOB, IEMOHCTPAIIMOHHBIE
npUOOPHI TIO ANEKTPUUECTBY M MarHETU3MY, T€HEpaTop 3BYKOBOM, BBIIPSIMUTEIb
BVII-24, wmopens »nekTpoaBurarens, TpaHchopmaTop pa3OOpHBIA, MarasuH
CONMPOTHUBJIEHUHN, Npubop Juisi HAOMIOIEHUS JMHEHYAThIX CHEKTPOB, HaOOp
CHEKTPAIbHBIX TPYOOK C MCTOYHUKOM THTAHWS, NpHOOp I U3YUCHHS
MArHUTHOTO MOJISI 3€MJIH.

3.2. UudopmanmnonHoe odecnevyeHne o0yueHmst
Ilepeyenb pexoMeHAyeMbIX Yy4eOHbIX wu3AaHuii, VHTepHeT-pecypcos,
JOTIOJIHUTEIbHOM JIMTEPATYPhI
OCHOBHbBIE HCTOYHUKHU:
1. Cagenbes, 1. B. Kypc o6mieit ¢pusuku : yaedHoe nocodue : B 3 tomax / U.
B. CaBenbeB. — 19-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2019 — Tom
1 : Mexanuka. Monekynsipaast gusuka — 2020. — 436 c¢. — ISBN 978-5-
8114-5539-3. — Tekcr : 2neKTpOoHHbIN // JIaHb : 31eKTpOHHO-0MOIMOTeYHas
cucrema. — URL.: https://e.lanbook.com/book/142380
2. Cagennen, . B. Kypc obuieit puszuku : yuebHoe nocodue : B 3 Tomax / U.
B. CaBenbeB. — 15-¢ usn., crep. — Cankrt-IletepOypr : Jlanp, [0. 1.]. —

Tom 2 : DnextpudectBo u MarHeTusM. Bomasl. Ontuka — 2019. — 500 c.
— |ISBN 978-5-8114-3989-8. — Tekct : oanektpoHHbi // JlaHb
AIEKTPOHHO-OMOIMOTEUHAs cucrema. — URL:

https:.//e.lanbook.com/book/113945

3. Cagennesn, U. B. Kypc obmieit pusuku : yauedbHoe nocodue : B 3 Tomax / 1.
B. CasenweB. — 13-e¢ usn., crep. — Cankr-IlerepOypr : Jlansb, [0. r.]. —
Tom 3 : KsantoBas omntuka. ATomHas (u3uka. Ou3MKa TBEPIOTO Tela.
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dusnka aTOMHOro sipa U snemMeHTapHbix dactul, — 2019. — 320 ¢. —
ISBN 978-5-8114-4598-1. — TekcT : aneKTpoHHbIHN // JIaHb : 37I€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/123463

®dusuka. 10 xnacc : ba3oBblit 1 yriyOnéHHblil ypoBHU : YueOHHUK / A. B.
['paués, B. A. Iloroxes, A. M. Caneukuii, II. 0. bokos. 6-e¢ u3a., crep.
Mockga : Benrana-I'pad, 2020. 465 c. : un. (Poccuiickuii yueOnuk ) . ISBN
978-5-360-11203-7 (B mep.) .

®uzuka. 11 knacc : ba3oBbiit U yrinyOnéuueiii ypoBHH : YueOHuk / A. B.
I'paués, B. A. Iloroxes, A. M. Caneukuii, I1. FO. bokoB. 6-¢ u3m., crep.
Mockga : Benrtana-I'pad, 2020. 464c. : un., cxemsl, Taoml., [4 1.] 1B. W
(Poccuiickuit yue6nuk ) . ISBN 978-5-360-11403-1.

HNuTepHeT-pecypcesnl:
1. OBC IOpaiit. - MaTepHeT- cebuika https://urait.ru/

2. ObC BOOK .ru. - aTepreT- ccpuika https://www.book.ru/

3. OBbC Jlans. - UatepueT-ccpuika https://e.lanbook.com/

4. 5bC IPRBooks. - UaTepHeT- cchuika http://www.iprbookshop.ru/
5. HOBb eLibrary. - UuTepHeT-ccbuika https://www.elibrary.ru/



4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YUYEBHOI
JUCLUILJIMHBI

B npomnecce peanuzanuu nporpaMMbl y4eOHOW JHUCHUIUIMHBI [TPOBOJUTCS
TEKYyIIUA M TPOMEXKYTOUHBIM KOHTPOJIb HHJMBUIYAJIBHBIX 0Opa30BaTEIIbHBIX
JOCTUKEHUM — IEMOHCTPUPYEMBIX 00y4JatOIIMMUCS YMEHUN U 3HAHUM.

Texyumii KOHTPOJIb MPOBOAUTCS IPENOIaBaTEeNIEM B IMPOLECCE IMPOBEIACHMUS
OPAKTUYECKUX 3aHATHUH U J1abOpaTOpHBIX pabOT, TECTUPOBAHHUA, a TaKKe
BBIMIOJHEHUsT ~ OOydYaloIMMUCS ~ WHAUBUAYaJbHBIX  3aJlaHui,  MPOEKTOB,
UCCIICIOBAHUMN.

OOyuenne 1o y4yeOHOW JUCHMIUIMHE 3aBEPIIACTCA IMPOMEKYTOUHON
aTTecTalel, KoTopas MPOXoIuT B (popMe _dK3aMeHa

JI71st MpOMEXKyTOUYHOM aTTeCTAllMM U TEKYILLEro KOHTPOJsl 00pa3oBaTeIbHbIM
yupexzaeHuemM coznarrcs (ouabl oueHouHbx cpeacts (POC), Bkiroyaromume B
ceost neJaroruaeckue KOHTPOJIbHO-U3MEPUTEIIbHBIE MaTepHaIbl,
OpeJHa3HAaYCHHbIE [UIsl ONPEJCJIEHUs COOTBETCTBUSI (WM HECOOTBETCTBHUS)
WHIAMBUIYAJIbHBIX O0OPa30BaTENbHBIX JOCTWKEHUI OCHOBHBIM I10Ka3aTeJsiM
pe3yJIbTAaTOB MOATOTOBKH (Ta0IHUIIA).

Ilepeuensv popm koHmpons credyem KOHKPemu3uposams ¢ yuemom cneyupuru ooyyeHus no
npozpamme OUCYUNTIUHDL.

Pasznen PesyabTaTsl OcHoOBHEBIE OKa3aTeJN pe3yJbTAaTOB DopMBbI B
TeM MOJATOTOBKH METO/bI
(re 63) . (ocBOGHHBIE YMEHUS, 3HAHUS, ofroTo eron
yeGHOit o KOHTPOJISt
yHeoHo MPaKTHYECKUI1 OIIBIT) OHTPOT
AUCIHUILTHHBI
Beenenue Cmyoenm umeem npaxmuyeckuii onpym: | /A€T ONpeNeNenne: TOHATHS (GUSHKH, | Tecr
N Marepuu M e€ BHIOB, BEIECTBA, I0JI,
[To3HaHust 3akOHOMEpHOCTEH (HU3HUECKUX dusuecKoii MoxeNH. BBISIBIISIET: CBA3D
ABJICHUN B XOJC SKCIIEPUMCHTA. ¢u3MKM KaKk HayKH CO CMEKHBIMH
Cmydenm 3naem: Hay4YHBIMH JMCIUIIIIMHAMY.
Onpeneasier poib QU3NKKH B Pa3BUTHU
Mertoapl  HaydyHOro IIO3HAHUSI  MHDA. pea P ¢ p
N TEXHUKH ¥ pPa3padOTKH TEXHOJOTHH
CwMbIcll TIOHATHH: (U3MYECKOe SIBIICHHUE,
TIPOM3BOICTBEHHBIX MPOLIECCOB.
THIIOTE3a, 3aKOH, TEOPHS, IKCTIEPUMEHT.
Onpeaensier poJib ¢busukn B
Cmyodenm ymeem:
(dbopmupoBaHUH HAYYIHOTO
00BACHATH poJib usukn B | MHpPOBO33pEHHST  MHPA; OTJIHYAET
(opmupoBanun HAay9HOTO | rymoTessl OT HAyYHBIX TEOPHH;
MHPOBO33PEHHS;  BKIaA  (QU3NYECKMX | penaer BBIBOJIBI Ha OCHOBE
Teopuil B (OPMHUpPOBaHHE COBPEMEHHOI KCIIEPHMEHTAIbHBIX JAHHBIX;
€CTEeCTBEHHO-HAYYHOU KapTHHBI MUPA. NPUBOIHUT NPHMEpBI, NOKA3BIBAIOLINE,
OKI1 -OK10 yro: HaONIOAEHHS W  OKCIEPUMEHT
SIBIISIFOTCS  OCHOBOW  JUIS  BBIIBMDKEHHMS
THIIOTE3 M TEOpHH,  TO3BOJIAIOT
MIPOBEPUTh HCTUHHOCTb TEOPETHYECKUX
BBIBOJIOB; (u3nueckas TeopHs Jaer
BO3MOXXHOCTh ~ OOBSICHSTH  M3BECTHBIC
SIBJICHHsI TIPUPOJBI U HayudHble (HaKThI,
Npe/ACKa3blBaTh  €lIe  HEH3BECTHBIC
SIBJICHHSL;
Paznen Cmyodenm umeem npaxmuyeckuil onvim: | BbIuucisieT: XapaKTepUCTUKH Camocrosrens
o] _«Duzu MEXaHUYECKOT O ABM)KECHUS Has paboTa
Nel_«Dusuue Pabotel ¢ ¢Qusmueckumu mnpubopamu U ¢ CCKOTO JsMHe ( pabo
CKUe OCHOBbL . eIIeHNE
yCTaHOBKAMU; paboTbl ¢ JaGopaTopbiM | AA€T  ONPEleleHune:  MEXaHHIECKOro P
MEXAHUKU) JIBHIKEHHS, CKOPOCTH, YCKOPEHHs, MyT, | 33/1a4)
000pyoBaHUEM, PabOTHI ¢ (PU3MYCCKUMHU .
MICPEMEIICHNs, CHCTEMBI OTcYéTra, Tena
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TaOIHUIIAMH.

Cmyoenm ymeem:

(hopMynUpOBaTh  CICAYIOIINE IIOHSTHSL:
MEXaHUYCCKOE JIBHXKCHHE, CKOPOCTH W

YCKOpECHUs, CHUCTCMBI OTC‘IéTa,
MEXaHUYECKUM TMPUHIUIL
OTHOCHUTCJIBHOCTH, I/I306pa)KaTI>
Fpa(l)I/I‘IECKI/I Pa3JINIHBIC BUbI

MEXaHWYECKUX IBIKCHHUIH; pelaTh 3aJaun
¢  ucmoss3oBaHWeM  Qopmyn  ans
pPaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
JBIDKCHUH, OOBSICHATH CyTh PEaKTHBHOTO
IOBIDKCHMSI W pasiMyde B BHOAX
MEXaHWYECKONH SHEPTUM; pemaTh 3agadu
Ha TpPUMEHEHHWE 3aKOHA COXPaHEHUs
UMITyJIbCA M MEXaHWYECKOH DHEepruuy,
npeBpalleHue SHEPruu pu
KoJsiebaTebHOM JIBIDKEHUH, CYTh
MEXaHHYECKOTO  PE30HaHca,  IIPOIECC
pacnpocTpaHeHUH KoJjieOaHUH B yNpyroi

cpene, n300pakaTh rpadudecKu
rapMOHHYECKOe KoJebaTeIbHOe
JBIKCHHE, peniath 3a/1a9M Ha

HaXOXXACHUC TapaMCTpOB Ko0J1Ie0aTeIbHOTO
JABHIKCHUA.

Cmyoenm 3naem:

BUJIBl MEXaHWYECKOTO  JBIMDKCHHSA B
3aBHCAMOCTH OT (OPMBI TPACKTOPUH U
CKOPOCTM NEpEMELICHHUs TeJsa; IOHATHE
TPaeKTOpHH, yTH MepeMeILEHUs;
OCHOBHYIO 3aJjaduy JWHAMHKH, TOHSTUE
Macchl, CHJIBI, 3aKOHbI HbIOTOHA, 3aKOH
BCEMUPHOTO TIATOTEHUS, MOHSITUS
UMIyJIbCa Tena, paboThl, MOIHOCTH,
MEXaHUUYECKON JHEPruu U €€ pasIUyHbIX
BHUJIOB, 3aKOHa COXPAaHEHUS HUMITYJIbCa,
3aKOHA COXpaHEeHMsI MEXaHUYSCKOH
SHEpPIruw, (hopmynrpoBath MTOHSTHE
KOJICOATENEHOTO JBHKCHUS W Pa3IHIHBIX
€ro BHUIOB, MOHATHE BOJHBI, W300paXkaTh
rpadudecku rapMOHHYECKOE
KoJIeOaTeNbHOE IBIKCHHUE, PEIIaTh 3a1a4H
Ha HaXO0XKJICHHE napameTpoB
K0JIe0ATENBHOIO IBUIKEHUS.

OKI1 -OK10

oTcuéra, MEXaHUYECKOU SHEpPruu,
MacChl, CHJIbI, UMITYJIbCA, PEAKTUBHOTO
JIBIDKCHUSI, SHEPTUU U €€ BUIOB, PaOOTHI,
MOIIIHOCTH, MEXaHUYECKUX KOJCOaHUH U
BOJIH, aMIUTUTY[bI, [ECPHUOMA, YaCTOTHI,
(a3bl, MEXaHMYECKOTO PE30HAHCA.

DopMyJIIpyeT: 3aKOHBI HeroToHa,
3aKOHbl  COXpAaHEHWs HMIyJibca U
SHEPI'uM, 3aKOH BCEMUPHOTO TATOTEHUS.

IIpuBoaUT NPUMEPBI IPAKTHIECKOTO
HCTIONB30BaHMA (PM3MIECKNX 3HAHUH
3aKOHOB MEXaHHKH.

IlepeBOAMT TEKCTHI B CXEMBI, TpaduKy,
PHUCYHKH B 00paTHO.
Onpenensier YCKOpEHHE npu
CBOOO/IHOM Ia/ICHUH.

H3mepsieT LEHTPOCTPEMUTEIBHYIO CHITY.
Peumraer 3agaudm C  HCIOJIB30BAHHEM
dopMmynn  ans paBHOMEPHOTO U

PaBHOYCKOPEHHOI'O  JIBWJKEHUH, Ha
3aKOH COXpaHEHUs HMITYJIbCA,
MEXAHUYECKON DSHEPrUM, Ha 3aKOHBI
HsroToHa, 3aKOH BCEMHUPHOT'O

TATOTEHHS, HAa HaXOXKICHHE MapaMeTpoB
KOJIE0ATETBHOTO JIBUKEHHUSL.
Omnpenesisier xapaktep (QU3MIECKOTO
nporiecca mo  rpaduky, TabimIe,
bopmyie.

TecTrr

JlaGopaTtopHas

pabota (oT4éT)

JlabopatopHas

paboTta (oT4ér)

Pazgen No2
«Monexynap

Hast huzuxa u
mepmoouna

Mmuxkay

Cmvdeum umeem npaKmudecKuil Onvlm:

OICHKY BITUSHHS HA OPTaHU3M YEIOBEKa U
npyrue OpraHu3MBbl 3arpsi3HEHUsA
OKpYXKaromIen Cpensl; obecrieueHus
0€30MacHOCTH  JKU3HENEATENBHOCT B
Mpolecce HUCMOIb30BaHHUsI TPAHCIIOPTHBIX
cpencts; paborel ¢ 1abOpaTOPHBIM
000pyIOBaHUEM; TIOCTPOCHUS JHATPAMM
nzonpoueccos s IBC.

Cmydenm ___ymeem: OOBSICHATH CBS3b
CpeIHel KMHETHYCCKOW YHEPTHUU MOJICKYJI
¢ Ttemmeparypoil mo mkaine KenbBuHa;
CTPOUTH W YUTATh Tpa(UKH U30MPOILIECCOB
B koopmuHarax PV VT, PT; pemats

Jaer omnpejaeieHue: MOJIEKYJIBI,
MOJISIPHOM MacChl BEIECTBA, KOJIMYECTBA
BEIIECTBA, OTHOCHUTEIBLHOUN
MOJIEKYJISIPHOM MaccChl BEIICCTBA,
BHYTpPCHHEH JHepruu, paboTHl Tas3a,
kosmyectBa TeruoThl, KIIJ[ TermoBbix
JIBUTATENel, mmoHATHA (a3pl, aroma,
HOHa, AHU30TPOIUH, H30TPOIINH,
MPOCTPAHCTBEHHON PEIIETKH, AaJbHETO
1 OJIDKHETO MOPSAAKOB, MOHOKPHCTAILIA,
TIOJIMKPUCTAIIA.

H3naraer (dyHAaMeHTalbHbIE
HCXOJHBIE TIOJIOKEHUS] MOJEKYISIPHO-
KHHETHYECKON TEOPHUHM  BEILIECTBA,

METOJIBI HCCJIEIOBAHUSA HU3YUYCHHUS
CBOMCTB BCILIECTB.

CaMocTosTeNb
Has paboTa
(pemmenue
3a/1a4)

Tectnl
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3aaud  C MCIOJb30BAHUEM YpaBHEHUS
Knaneiipona-Menneneesa, IIPUMEHATH
IepBoe  Hadalo  TEPMOAMHAMHKH K
U30IIpoLIeCCaM B UCANBHOM rase; pelaThb
3aJa4d  C  HCIHOJb30BAaHUEM  IIEPBOTO
Hayana TEpMOJMHAMUKH, Ha  pacuér
paboThI ra3za mpu W300apHOM TIporecce, Ha
onpexnenenue KII/ TernoBbIx nBurarene,
pemaTb  3aJjadyd  Ha  ONpEAEICHUE
OTHOCHUTEIILHOW  BJIAXKHOCTH  BO3/yXa,
OOBACHATH  OUarpaMMy  PaBHOBECHBIX
COCTOSIHMH 1 ()a30BBIX IEPEXOIOB.

Cmyoenm 3naem:

OCHOBHBIE  TOJIOKEHHS  MOJIEKYJISIPHO-
KHHETHYECKOI TEopuH, MOHATHS
HJI€aJIbHOTO rasa, BaKyyMa u
MEX3BE3IHOTO Tras3a, TEeMIEepaTyphbl, Kak
MEPEeBOUTh 3HAUEHUS TeMIepaTryp U3
mkansl Llenscus B mkamy KenbBuHa u

obparHo, ¢$uznIecKyIo CYIITHOCTH
CICOYIOINX  IOHATHIA: BHYTPCHHSS
9HEpPIHs, M30JINPOBAHHAS "

HEM30JMPOBAaHHAS  CHUCTEMBI, IIPOIIECC,
paboTa, KOJIMYECTBO TEIUIOTHI; CHOCOOBI
HW3MCHCHUS BHYTPCHHEH SHEPIHH;
HEOOpaTHMOCTh  TEIUIOBBIX  MPOLECCOB;
0COOCHHOCTH  aauabaTHOTO  IMpolecca;
MPUHIMUIT JEHUCTBUS TEIUIOBOW MAIIMHBI U
XOJIONWIIBHOHM YCTaHOBKH; POJIb TEIUIOBBIX
JIBUTATElci B  HApOJAHOM  XO3SHCTBE;
METOABl TMPOQWIAKTHKA H OOpBOBI C
3arps3HEHUEM OKPYIKaIOIIel cpeabl

OKI1 -OK10

Pemaer 3agaum: Ha pacy€T BEIHMYUH,
XapaKTepU3yOINUX  MOJICKYJbl,  Ha
HCTIONB30BAaHNE OCHOBHBIX YypaBHEHHH
MKT wu  ypaBHEHMS  COCTOSIHHS
TEPMOAWHAMUYECKUX IapaMeTpoB, Ha
pacuér BnaxHocTtu Boszayxa u KIIJ]
TEIUIOBBIX JBUraTeleH.

CTtponT W aHATU3MpPYeT TpaduKu
H30MPOIECCOB B rase, JIUarpaMMel
3aMKHYTBIX TEPMOIMHAMUYECKUX
LUKJIOB U aHAJIHU3UPOBATh HX.

®opmyaupyer: [, Il wHawamo
TEPMOIMHAMHUKH.

Borunciisier paboty rasa no ¢opmyiie u
1o rpaduky.

CocTaBisieT  ypaBHCHUS  TEIUIOBOTO
OamaHca.

OO0BbsicHsieT ¢azoBbie Hepexopl,
OCOOCHHOCTH  CTPOGHHS  KHUIKOCTH,
MEXaHWYECKHE CBOMCTBA TBEPIBI TEN C
toukn 3pems MKT, OmwkHUN U
JANbHUNA TOPSIOK.

YcranasiuBaer [IPUYUHHO-
CIICICTBEHHBIE CBS3M B  (DU3MYECKHUX
SIBTICHUSIX.

Jaér CuioByl0 M  IHEPreTHYEcKylo
TPaKTOBKY k03¢ punneHTa
MOBEPXHOCTHOT'O HATSKEHUS.
JleMOHCTpHpYeT: BUIBI JeQOpMaIIuii.
YcranaBauBaer XapakTep
MEXaHWYEeCKMX  Harpy30Kk W BHI
nedopmanuy Ha KOHKPETHBIX NpHMepax
n3 TEXHHKH, CTPOUTEIBCTBA,
TpaHCIIopTa.

I/Icc.nez[yeT H30IPOINICCChI B ra3ax.

H3mepsier  BIaXHOCTH  BO3IyXa U
K03 dHULIHEHT MTOBEPXHOCTHOTO
HaTSHKEHHS )KUAKOCTH.

dusnueckne

JHUKTAHTBI

KonTtponsHas

pabota

JlaGopatopHas
pabota (oT4ér)
JlaGopatopHas

pabota (oT4ér)

Pazgen No3
«Inexmpoou
HAMUKAY

Cmydenm umeem npaKkmuyueckKuii Onblm:

Coopku CXeM H UCIOJb30BaHUS
M3MEPHUTENBHBIX  MPUOOPOB B LEMsX
MOCTOSTHHOTO TOKa.; paboTsl c
JNEKTPONIpUOOpamMH, paboTsI c

ONTUYECKUMH YCTAHOBKAMH .

Cmyoenm ymeem:
(hopMyIHpOBATH IIOHSATHE
ANEKTPOMArHUTHOTO  IOJsI M €ro
YaCTHBIX HpOSIBJ'[eHI/II\/’I - BHGKTpI/I‘IeCKOFO
U MAarHUTHOTO TIOJIeH, H300pakaTh
rpaduyaeckn DJIEKTPUYECKUE I10JI
3apsDKEHHBIX TEJ, peIIaTh 3afadd: Ha
MIPUMEHCHHE 3aKOHA COXPaHEHHUS 3apsiaa
u 3akoHa KylioHa, Ha JBIDKCHHE U
paBHOBECHE 3apsOKCHHBIX 4YacTHI[ B
JNEKTPUYCCKOM  TOJe, Ha  pacyér
HANPsKEHHOCTH, HANPSDKEHUS, PabOTHI

Jaer omnpeneneHue: 3IIEKTPUUECKOTO
3apsa, ANEKTPU3ALUM, IJIEKTPUUECKOTO
U MarHuTHOTO IMOJIeH, Hanps>KEHHOCTH,
MOTEHLIMala, Pa3HOCTU TOTEHIIHAJIOB,
HaIpsDKSHUS, KOJINYECTBEHHBIX
XapaKTePUCTHK DJICKTPHUUECKOTO TOKa,
CONPOTHUBIICHUS, paboTsI TOKa,
MOIITHOCTH BEKTOpa MAarHUTHOM
WHAYKIUH, CBOOOJHBIX ¥ BBIHYKICHHBIX
OMK, CcOOCTBEHHOMU JaCTOTHI,
3aTyXalomuX KoJcOaHWid; MepeMEeHHOTO
TOKA.

®opmyaupyer: 3akoH KyioHa, 3akoH
COXpaHEeHHs OJIJIEKTPUYECKOTO 3apsa,
3akoHbl OMa, 3akoH Awmrmepa, 3aKOH
SJIEKTPOMArHUTHOM HMHIYKUUH, 3aKOH
oxoyns-Jlenna

YuTaeT NOPHHIMIHANGHYIO CXEMy W

TecTrl

Camocrosrenb
Has paboTa
(pemmenue
3a/1a4)
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JIEKTPUYECKOTO TI0JIS, 3JIEKTPHYECKON
€MKOCTH, DHEPrMH  3JEKTPUYECKOTO
oJIA, MPOU3BOJUTH pacuér
JIEKTPUUECKHUX Herneil NMpu pasiuuHbIX
cnocobax coefMHeHHs NoTpeOuTeneil n
HUCTOYHHKOB  JJIEKTPUYECKOTO  TOKa;
pemiate 3a1add: Ha ONPECIICHUE CHIIBI
TOKa, C HCIIOJIb30BaHHEM 3akoHOB Oma
JUIsL  ydacTKa M TIOMHOM IIemy, Ha

orpe/eeHue SKBHUBAJIEHTHOIO
COIPOTUBIICHHS IS Ppa3IUYHbBIX
cr1oco00B COEIMHEHNH, c
UCTOJBb30BaHUuEeM (HOPMYJT 3aBUCHMOCTH
COMPOTHUBJICHUS MPOBOTHUKA oT
TEeMIepaTyphbl, TEOMETPHUCCKUX

pasMepoB M MaTepHuana IPOBOJHHUKA,
dbopmMyn  paboOTBI M MOIIHOCTH
JJIEKTPUUECKOTO TOKa, (pOpMYIHPOBaTh
OCHOBHBIC  IOJIOKCHHUSI  AICKTPOHHOM
NPOBOJMMOCTH METaJUIOB; TpadHYeCKH
n300pakaTh MarHUTHBIC HOJS MPSIMOTO
NPOBOJHUKA C TOKOM, KPyrOBOT'O TOKa,
COJICHOMJA, IIOCTOSHHOTO  MarHHTa;

OIIpEACIATh MAarHuTHBIC T10JI1
COJICHOU 1A, HallpaBJICHUE JIMHUHI
MarHUTHOHI WHIYKIUH (paBmiIo
OypaBumKa), HaIpaBICHUE CHIIBI,

JefcTByIONIEeH Ha IPOBOJHHUK C TOKOM B
MarHUTHOM Tojie  (TpaBWJIO  JIEeBOH
PYKHN); pemath 3ajadd Ha pacyeéT CHIIBI
Awmrepa, cuisl JlopeHna, paGoTel Tpu
NiepeMeIeHnN MIPSMOJIMHEWHOTO
NIPOBOJIHUKA C TOKOM B MAarHUTHOM
ToJe, OTIPEIETIATh HaIpaBJICHUE
WHJIyKTUBHOTO TOKa, UCTIONB3YS
npaBuwio JleHuma; pewmats  3agaud,
HCTIONB3Ysl 3aKOH 3JIEKTPOMAarHUTHOMN

WHYKIIAH, Ha pacuér J1C
CaMOMHAYKIMH, OSHEPTUU MAarHUTHOTO
oI, (dbopMyIHpOBaTh MTOHATHE
K0JIeOaTeIbHOTO JIBYDKCHHUS u
Pa3IMYHBIX €0 BUJIOB, TIOHATHE BOJHBI,
n3o00paxkatpb rpadpugaecku
rapMOHHYECKOE KonebaTensHOe
JBWKEHWE,  pemarh  3aJadyd  Ha
HaXO0XJICHHE apameTpoB
K0JIe0aTenbHOTO JBIDKEHUS,
(dhopmynupoBaTh MIOHSITHE (hazbr
KoJeOaHui; OTIpeNeNiTh

OJICKTPOMArHUTHBIC BOJIHBI, peuiatb
3ag1a4u Ha OIIPEACIICHUEC nepuoaa

3JIEKTPOMArHUTHBIX KosieOaHui
(popmymna Tomcona), Ha oIpeneICHUE
CKOPOCTH pacmnpocTpaHeHUs
AIEKTPOMArHUTHBIX BOJH,

(dhopMyIHpOBaTH MTOHATHUS
KOT€PCHTHOCTH U MOHOXPOMAaTHYHOCTHU
BOJIH; n300pakaTh T1aaFOTIHH,

OTpaXEHHBIM U MPETOMIIEHHBIA JTy4Yd U
0003HaYaTh COOTBETCTBYIOUINE YTIIEI,
aHATM3NUPOBATH cocTaB
ANEKTPOMArHUTHBIX M3ITyYCHH; pemaTh
3aJaud: Ha OIpPENEICHHE 3aBUCHMOCTU

3HaeT €€ COCTABHBIE YaCTH.

JdemoHcTpupyer B3aUMOJEICTBUE

3apsOKECHHBIX TEII.

Pemaer 3amaum Ha 3akoH KyroHa,
MPUHIIUI CYTNEPHO3UIMHN TOJeH, 3aKOH
COXpaHEeHHs OJJIEKTPUYECKOTO  3apsja,
3akoHsl OMma, 3akoH J[xoynsa-Jlenma, Ha

BBIUHMCIIEHUE  JIEKTPOEMKOCTH  Yen.
MIPOBOIHUKA, mapa, IUTOCKOTO
KOHJCHCATOpa, C  HCIOJIB30BAHUEM

(opMyJ1 3aBHCHMOCTH COTPOTHBICHUSA
TIPOBOIHUKA oT TeMIIEpaTypHl,
TeOMETPUUECKUX Pa3MepoB U MaTepuaa
NIPOBOJHUKA, 3aKOH  Awmrmepa, Ha
JBIDKCHUE  3apsDKCHHBIX — 4acTHI B
MarHUTHOM moie, 3aKOH
9JIEKTPOMarHUTHOH  HMHAYKIMH,  HA
¢dbopmyny Tomcona.

OmnpenessieT 3J1EKTPUUECKYI0 EMKOCTh
koHzaencaropa, OJC wu BHyTpeHHee
COIPOTHUBIICHHE HCTOYHHKOB
JJIEKTPUYECKON JHEpruM,  IOKa3aTelb
HpeTOMIICHHS CTEeKIIa.

HU3mepsier UIMHY CBETOBOM BOJHBI C

MTOMOIIEI0 AU(PAKIIMOHHOMN PEIETKI
Hccaenyet 3aBUCUMOCTb MOIIIHOCTH,
moTpeOIISIEMO JTaMITOH HAKaJIMBAHUS OT
HATIPsDKCHUS Ha e€ 3aKuMax.

HM3yyaer  yeKTpUYECKHE  CBOMCTBA
MOJTyITPOBOIHUKOB, SIBIICHUE
3IEKTPOMarHUTHON HHAYKIUH,

YCTPOMCTBO M paboTy TpaHchopmaropa
N3o00paskaer rpadudeckn
QJICKTPHUUCCKOC U MAIrHUTHBIC T10JI.

Monumaer
3JIEKTPOCTATUUECKOM 3allUTHI.

MIPUHIIUIIBI

CoOupaer npocreliive 3JIeKTpPUYECKUE
Leny, M300pakaer  SJIEKTPUYECKHE
menu, coomoas nmpasuia Th.

H3naraer ¢usmueckuii cmeicn I/1C.

OTMeyaer 3HayeHUE TPYAOB  COB.
¢busnka Hodde B pa3BUTHH
MOJIYyITPOBOTHUKOBOM TEXHUKHU.

Jlornyecky 00OCHOBBIBAET MEXaHU3M
00pa3oBaHus TOJXYIPOBOJHUKOB P-THIIA
H N-THIIA.

Pemaer KAa4YCCTBCHHBIC 3aga4un Ha
NOJIYIPOBOAHUKH.

Onpenensier >IEKTPUIECKYI0 EMKOCTh
koHaeHcaropa, OJIC  u BHyTpeHHee
CONPOTHUBIICHUE HNCTOYHHKA
3JIEKTPUYECKOM S3HEPTUU.

IIpuMensieT MpaBHUIO IPABOTO BUHTA.

IlosicasieT MNPpUMEHCHUE  MArHuTHOIO
HCﬁCTBHH TOKa B COBpeMGHHOﬁ TCXHHUKCE.

JleMOHCTpUpYeT  MarHWUTHOE  TIOJE
MpsIMOTO ~ TOKa,  KPYroBOIO  TOKa,
JleicTBHE CUIIbI AMIiepa.

I[OKaﬁll)lBaeT MaTCprUaJIbHOCTDH
MargoMTHOI'O IIOJII Ha OCHOBC pa6OTBI

dusnyeckne

JUKTaHTBI

JlaGopaTtopHas

pabota (oT4éT)

JlabopatopHas
paboTta (oT4ér)
JlabopatopHas
paboTta (oT4ér)
JlaGopaTtopHas

pabota (oT4ér)

JlaGopaTtopHas
pabota (0T4ET)

JlaGopatopHas

pabora (oTuér)
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MEXAYy MJJMHOM BOJHBI M 4YacTOTOH
3JIEKTPOMArHUTHBIX KoJIe0aHui [¢
HCTOJIb30BAHUEM 3aKOHOB OTPaXXCHUS U

TIPETOMIICHUS CBETAa, II0JIHOI'O
OTPaKCHUSL.

Cmyoenm 3naem:
CBOMCTBa ANEKTPUUECKOTO TIOJISL;
[MOTEHMAIbLHBIN Xapakrtep
ANEKTPOCTATHYECKOTO IOJISL;

(Gu3MYECKNH  CMBICH  HANpPSHKEHHOCTH,
MOTCHIANa ¥ HaNpsDKCHUS, EMKOCTH;
JIEKTPUUECKUE CBONCTBA MPOBOIAHUKOB
u JIUBIIEKTPUKOB, CYIIIHOCTb
MOJISIPU3ALUN  JUAJIEKTPUKOB; JeiicTBue
AMEKTPUUYECKOro MOJIS Ha MIPOBOJHUKHU U
JIMDJICKTPUKY; YCIIOBUS, HEOOXOIUMBIE
JUIS CYIIIECTBOBAHUS IOCTOSHHOTO TOKa;

¢msuyeckuit cmeicn DJIC;  rpadux
3aBHCUMOCTH COIIPOTHBIICHUS oT
TeMIIepaTypbl u BO3HUKHOBCHHS

CBEPXIIPOBOANMOCTH; MPUHIUI PabOTHI
puOOpOB, HCMOIB3YIOMNX TEIIIOBOE
JEHCTBHE 3IEKTPUIECKOTO TOKa;

BU/JIBI IIPOBOIUMOCTH
NI0JIyIIPOBOJIHUKOB; YCTPOMCTBO,
TIPUHITHIT paboTs! u o0nacTu
MIPUMEHEHHS MOJIYTIPOBOIHUKOBOTO
J10J1a, TPAH3UCTOPa U TEPMOPE3UCTOPA;
3aBUCHMOCTb 3JIEKTPOIIPOBOTHOCTH
MOJTYTIPOBOJHUKOB OT TEMIEPAaTyphl U
OCBEIIEHHOCTH; Pas3iIW4yMe B XapakTepe
MIPOBOAANMOCTH MEXKIy TNPOBOJHUKAMH,
TIOJTYNPOBOHUKAMH M IHJICKTPUKAMHU;
OlIpeieJIeHHe M CBOWCTBA MAarHUTHOTO

oIS, buzHUecKyIo CYIIHOCTb
MarHUTHOM  WHIYKLUH, CTpOoeHHe
MarHurocgepsl 3emin u eé

B3aMMOJICHICTBHE C COJIHEUHBIM BETPOM;
JIeCTBHE MarHUTHOTO TOJIS Ha PaMKy C
TOKOM; KJIacCH(UKAIMIO BEIIECTB 110 UX
MarHuTHBIM CBOIcTBaM; (PHU3NYECKYIO
npupoy (GpeppoMarHeTHKOB; OCHOBHBIE

TIOJTOKEHHS TEOPUH Makcgernna,
ocHoBHble ~ ToHATHS o  CounHre,
(u3NIECKyI0 CYIITHOCTh

WHIYKTUBHOCTH, BO3HHUKHOBeHue JJ[C
HHAYKIUH TPU JIBMKCHUH MPOBOJHUKA
B MAarHUTHOM [I0JI€, OTHOCHUTCIIbHBIN
XapakTep 3JIEKTPHYECKOTO u
MarHUuTHOTO  TIOJIEH; (dus3HIeCKyIO
CYUIHOCTh  COJHEYHOW  aKTHUBHOCTH;
JCHCTBHUE BHUXPEBBIX TOKOB;
MIpeBpalleHue SHEPTHU npu
KoJIe0aTenbHOM JIBIDKCHUH, CYTh
MEXaHUYECKOr0 pEe30HaHCa, MPOLECC
pacnpocTpaHeHui KoJieOaHu i B
YOPYrod cpeme; CXeMy 3aKpBITOrO
KOJICOAaTEeNBHOTO KOHTYpa W OCHOBHBIE
SHEpPreTHIECKue TIPOIIECCHL,
MpoucxXomdmue B  HEM; TNPUHIAI
JNeHCTBUS TEHepaTopa He3aTyXaolIix
KoJjeOaHui (Ha TPaH3UCTOPE);
MONydeHHE TEePEeMEHHOT0 TOKa C

MAardvMTHOro T1IoJsa 1[0 HNEPEMCIICHUIO
MIPOBOAHUKA.

IIpumeHsieT sBICHUS, IPOUCXOSIINE B
paMKe ¢ TOKOM B MAarHWTHOM MOJE JUIs
OOBSCHEHUSI ICHCTBHSA 3J1. TEHEPaTOpa.

OO0bsicHsIeT IIPUHLIAIL JIeUCTBUS
NIEKTPON3MEPHUTENBHBIX TIPHOOPOB.

JlokasbIBaeT poJib OIbITA HAa MpUMEPE
otkpeituss O.M.M. wu pomp 3TOrO
OTKpPBITHSL B DAa3BUTUM TEXHUYECKOTO
mporpecca.

Jdemoncrpupyer onbitel Papanes u
MIPaBUIIO Jlenna, SIBJICHUE
CAaMOMHIYKIMM TIpU  3aMBIKAaHUM U
pasMblkaHuu, nomydenue OJIC  u
UHIYKIMIO TOKA B BUTKE, BPAIatOIEMCs
B MarHUTHOM  [0Jie,  YCTPOMICTBO
reHeparopa IMepeMeHHOro TOKa.

BoiBoauT Gopmyny s ONpencieHHs
OJC uHAYKIMH W TpUMEHsET e€ st
pelieHus 3aaad.

IIpoBoaMT ONBITBI C  MasTHUKOM
BansTeHnrogena.

JlaéT CpaBHUTEIBHYIO XapPaKTEPUCTHKY
MEXaHWYECKUX U  JICKTPOMAarHUTHBIX
KoJIeOaHWH, KOJINYECTBEHHBIE
XapaKTEePUCTHUKHU NTEPEMEHHOTO TOKA.

Onpeaensier no rpagukam:
MaKkcUMajlbHO€  3HauyeHHe,  MEpHON,
YacToTy.

IIpumMensier 3HAa4YeHHE NPOU3BOJHOMN
Ui HaXOXKICHUS ypaBHEHUsI
HEPEMEHHOTO TOKa.

BuiBoauT QopMyily HHIYKTHBHOTO U
€MKOCTHOTO CONPOTHBIICHHS B LENH
HEPEMEHHOTO TOKa.

PackpbiBaer  poiib  DJIEKTPUUECKOH
SHEPrUM Uil HYXJI  HapOAHOTO
XO3sIMCTBA.

Pemaer 3amaum Ha LeNU NEPEMEHHOTO
TOKa C PEaKTUBHBIM COIIPOTUBIICHHUEM, C
npuMeHeHneM 3akoHa Oma, Ha pacuér
napameTpos OMB.

3HaeT yCTpOICTBO, Ha3HA4YeHUE U
TIPUHLINI IEUCTBUS TPAH3UCTOPOB.

AHAJIM3UPYyeT YCIOBUS BO30YXICHHUS
M3Iy4deHus U pactpocTpanenns OMB

®opmyaupyer  NOCTyJIaTbl  TEOPUU
3IEKTPOMArHUTHOTO NoJisi MakcBena.

I'papuyeckn  u3o0pazkaer  cxemy
OJICKTPOMArHuTHBIX BOJIH.

IIpuBoauT mpHMepbl MPaKTHUYECKOTO
npuMeHerne OMB.

OO0BsicHSIeT NPUHIUI PATUOTOKALUH

TEJICBHICHHS i KOCMHYECKOI
PaarOCBSI3H.

CxemMaTHYeCKH oTOoOpaxkaer H
00bSICHSIET paboty MIPOCTEHTIINX

JlabopatopHas

pabota (oT4ér)
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IIOMOIIBI0 MHIYKIMOHHOIO I'€HEpaTopa;
NpUHOMN  JIelcTBUS  TpaHcdopmaropa,
obmacTi ero NpPUMEHEHUs; JeicTBHe
TOKOB BBICOKOH 4acTOTBI; IIEPCIIEKTUBbI
pa3BUTHA  SHEPIETUKU B CTpaHe;
CBOICTBA  JJIEKTPOMAarHUTHBIX  BOJIH;
¢u3IecKrue MPOLECCH, MPOUCXOMISIIIIE
B pamuonpUEMHBIX 51
paauonepenarImx YCTpOMHCTBAX;
NPUHLMIT PAJUOCBS3U, PAIUOIOKAUU U
TENEBUACHUS;, TNPUPOAY KOCMHYECKOIO
M3JIyYEHUs; BOJHOBYIO IPHUPOLY CBETA,
npuniun  ['roiiredca;  Gu3uYeckyro
CYLIHOCTh SIBJICHUH WHTEp(EepeHLnH,
T(pakIuy, MOJISPU3ALUU U TUCIICPCHA

cBeTa;  JeiicTBHE  ITU(PAKIMOHHOU
pelETKY; IPOUCXOXKACHHUE CIIEKTPOB
UCITyCKaHUs u HOTJIOUICHMS,

NPOUCXOXKACHHUE DAAYTH; pas3lIoKEHUE
CBeTa HAa OTHCNbHBIC 1IBETa B TOHKOM
INIEHKE;, YCTPOWCTBO TNPHOOPOB IS
MOy YCHHS CIICKTPOB; ¢ ekt
Hormtepa-du30; CYIHOCTh HAPHUKOBOTO
a¢dekra; [leiicTBHEC pa3iUYHBIX BUI0B
AJIEKTPOMAarHUTHOTO M3JTy4eHHUS;

OKI1 -OK10

PpaauoNpHEMHUKOB 1o nx
3IEKTPUUECKUM CXEMaM.

OO0bsicHsleT Ha TMpUMEpPE U3YUYECHUS
TIPUPOJIBI cBeTa JMATEeKTHIECKAN
MPUHOMI TIEPeXo/a KOJIMYECTBEHHBIX
N3MCHEHHUH B KAUECTBEHHBIE.
Onpegensier MoKa3zaTesb IPEIOMICHUS
CTEKJIa

ITonumaer nyanusm cBera.

Biaaneer MOHATHSIMH: KOTE€PEHTHOCTH,
MOHOXPOMATHYHOCTH, HWHTEp(PEPEHIINH,
Judpakuuy, AWUCTIEPCUH, HONSIPU3ALIU
CcBeTa.

OO0bsicHsieT  (QUBMYECKYI0  TPUPOIY
HHTEepEPEHITHIH, JTUCTICPCHH,
TIOJISIPU3ALIIH n  gappakuu, Hx
MIPaKTHYECKOE IPUMEHEHHE.

Pemraer 3amaum  Ha  ompenencHHE
MaKCUMYMOB u MHUHUMYMOB nu
UHTepHEPEHIIMOHHBIX KapTUH B
IIPOXO/AIIEM U OTPaKEHHOM CBETE.
O0BsicHAIET pa3nuyue MPU3MATHIECKOTO
U TU(PaKIUOHHOTO CHEKTPA.
HaoOaopaer M o0bsCHfAET SABJICHHE
JHCIIEPCHH, nHTepdepeHnny,
MOJSIPU3alK M JU(PAKINN B IPUPOAE
1 TEXHHUKE.

HM3mepsier [UIMHY CBETOBOM BOJHBL C
MOMOIIEI0 UGPAKIIMOHHOMN PEIETKU
JeMoHCTpUpPYeT 1[BETA TOHKHUX IUIEHOK,
CIIOXKEHHE CIEKTPaJIbHBIX LIBETOB,
pa3ioxeHue OeIoro cBeTa MPU3MOH.
Hzanaraer CYILIHOCTb MeToJa
CIEKTPAJILHOTO aHaJIM3a.

JlaGopaTtopHas
pabora (oTuéT)

JlaGopaTtopHas

pabota (oT4ér)

Paznen Ne4
«Cmpoenue
amoma u
K8aHMO8as
U3UKAY

Cmyoenm umeem npaKmuyeckKuii Onblm.

ITo3HaHus 3aKOHOMEPHOCTEH (U3NUECKUX
SBJCHUA B  XOJe OKCIEPUMEHTa U
HCCIIeIOBATENbCKUX paboTax, paboTel ¢
3JIEKTPOHHBIMH PECYPCaMH.

Cmyoenm ymeem:

pemaTh 3amadyd ¢ UCIOJIb30BaHHEM
YpaBHEHHSI dboTtoapdexra,
¢opmynmpoBaTs  mocTylaTel  bopa;
aHAIM3WPOBATh OO0IIHME CBEACHHUS 00

OJIEMCHTAPHBIX qacTuuax, peuiaTtb
3aJa4yr: Ha HCIOJb30BaHHUC 3aKOHaA
PaAnOaKTUBHOTO pacmnajaa, Ha

UCMONb30BaHue JeeKra Macchl U
SHEPrHUM CBS3M AaTOMHBIX sifep, Ha
COCTaBJICHHWE  YpPaBHEHHH  SIIEPHBIX
peakuui.

Cmydenm 3naem:

MEXaHHU3M TCIIJIOBOT'O N3JIYyYCHUS,
KBaHTOBYIO NPUPOAY CBETa; 3aKOHBI
dboTorddekra, JIaBJICHHE CBETa,
BHYTpeHHUH (GoTodd(deKT Ha OCHOBE
KBaHTOBBIX IIPEJCTABICHHI; CYIIHOCTb
KOPIYCKYJISIPHO-BOJTHOBOTO  JyaJii3Ma
(¢oTOHA; YCTPOHCTBO (POTOIIEMEHTOB H
(hOTOpPE3UCTOPOB; 0COOCHHOCTH

HJaer  ompenenenusi:  ¢GotoHa WU
OCHOBHBIX BEJIMYMH, XapaKTEPH3YIONIHX
cBoiicTBa ()OTOHOB, (poTOA(PPEeKTa U ero
BUJIOB, SHEPTUH CBs3H, AedeKTa Macc,
yIIeNIbHOM SHEPTHH CBS3H.

OO0bsicHsieT ypaBHEHUE DUHILTEHHA ISt
¢doroadderra ¢ TOUKM 3peHUS 3aKOHA
COXpaHEHMs1  JHEprud,  (UIMYECKUH
CMBICII TOHSTHH paboTa BBIXOJA U
KpacHas rpanuna gorodrddexra, 3aKoHBI
dbotordpdexra ¢ TOYKH  3pCHUS
KBaHTOBOM TEOpHH, JaBJCHUE CBeTa Ha
OCHOBE  BOJHOBBIX W  KBaHTOBBIX
TIpeACTaBICHUH, KOPITYCKYJIIPHO—
BOJIHOBOH JTyaJIn3M CBETa.

Pemaer 3agaum Ha pacuy€T OCHOBHBIX
BEJIMYMH, XapaKTepPHU3YIONMX CBOHCTBa
(oTOHOB, Ha ypaBHEHHE DHWHINTEHHA IS
dboTorddexTa, HCIOIB30BAHHE 3aKOHA
PaJroaKTHBHOTO pacnana, Ha
HCHONB30BaHMe  Jedexra Macchl |
SHEpPruM CBSI3M aTOMHBIX sjiep, Ha
COCTAaBIEGHHE  YPAaBHCHHMH  SICPHBIX
peakiuii.

I[IpuBoaMT mNpHMepBI TNPUMEHEHHS B
TeXHHKeE sBJIeHNs poToaddexTa, asepa.
®opmyaupyer 3akoHbl (orodpdexra,

Tect

CaMocTosTeNb
Hast paboTa

dusnyeckue

JHUKTAaHTBI
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XHMHYECKOTO u OHMOJIOrMYECKOT0
JICUCTBUSL CBETa; CYLIHOCTh OIBITOB
Pesepdopna, monens atroma Pezepdopaa
n bopa, mpoucxoxaeHue CHEKTpoB Ha
ocHOBe TeopuH bopa; mpoucxoxaeHue
(dpayHroepoBsIX JHHUH B CIEKTpax
ConHua ¥ 3BE3M; MPHUHIMN ACHCTBUS U
obmacTh  TPUMEHEHHS  KBaHTOBBIX
TEHEPaToOPOB; 9KCTIEPUMEHTAIbHBIC
METOABl  PETUCTPALMH  3apSHKEHHBIX
YaCTHI; CYIIHOCTh PaJHOAKTHBHOCTH,
COCTaB PAJMOAKTHBHOTO W3IYUYCHUS H
€ro XapaKkTEPUCTUKH; COCTAB aTOMHOI'O
saapa, (U3MYECKYI0 NPUPOIY SIEPHBIX
cunm M jedeKTa Macchl; poNb 3eMHOU

aTMOocQepsI B TOTJIOUICHUH
KOCMHYECKOT'0 M3ITyueHHs, (PU3UICCKYIO
CYIIHOCTh  B3aUMHOTO  IpEBpAILlEHUS

YJacTull U KBAHTOB 3JICKTPOMAIHUTHOI'O

MOJS; MEXaHM3M JICNEHHS  TSKEIBIX
aTOMHBIX  Siiep, IPHUHOWN  PabOTHI
SOEPHOTO  peakTopa M aTOMHOH
JJIEKTPOCTAHINN, Ppa3BUTHE AaTOMHOMN

OHCPI'CTUKU U np06neM1>1 OKOJIOT'HH,

OKI1 -OK10

KBAaHTOBBIE NTOCTyNaThI bopa.

OTMmeuaeT 3HA4YeHHE OIBITOB PYCCKUX
yaéupix A. I. CromeroBa u
I1.H.JIeGeneBa, TpyAOB OTE€UECTBEHHBIX

yu€HBIX B CO3JAaHMM  KBAHTOBBIX
TeHepaTopOB.
AHaJIM3MpYyeT  OIBITHBIE  JaHHBIC,

YKa3bplBAIOIME HA CIOXKHOE CTPOCHUE
aToma.

O0bsicHsieT ombeITHL  Pesepdopma 1o
paccenBaHMIO 0-4aCTHI, MOJEIb aToMa
Pezepdopna um bopa, mpomcxoxxueHue
CIEKTPOB Ha OCHOBe Teopuu bopa;
MIPOUCXOXKACHUE (payHrodepoBIx
muHuit B cmektpax ConHua u 3BE3N,
IIPUHLIMII JEUCTBUSL U CBOMCTBA Jlazepa,
MCXaHU3M JCIICHUA TSOKENBIX aTOMHBIX
anep, HPUHLUI — PabOThl  SAEPHOTO
peakTopa M aTOMHOH 3JIEKTPOCTAHIIVH,
CTATUCTHYECKMH  XapakTep  SIBICHUS
PaAMOAaKTHBHOIO pacnaja.

IMonnmaet cocTaB aTOMHOTO S7pa.

Yuraer auarpaMMbl 3HEPreTHYECKHX
YpOBHEH aToMma.

Haér TIOHATHUS BBIHYKJCHHOTO
(MHIYLIMPOBaHHOTO H3JIy4eHHs), Jla3epa,
€CTECTBECHHOU 5 HCKYCCTBEHHOMU
PaaMOaKTUBHOCTH, M30TONA, SIAEPHOMU

pC€aKkiuun KakK O MPEBpall€eHUN aTOMHBIX
AACp Npu BSaHMOHeﬁCTBHH C yaCTulaMHu.

BriBoaut 3akoH PaaMOaKTUBHOTO
pacnaja.
[IpuBoguT mpuMepHI OHOIOTHYECKOTO KontposbHast
JeHCTBHS paialiy. paboTta
Paznen NS Cmydenm ymeem: Haér HOHSTHSI TepMosiiepHoit | PacuérHas
«Deomioyus PACCYHMTHIBATE SHEPTETHUCCKHMA BBIXOM | peakiuu, DHEPreTMYECKOTO  BBIXO/R, paGora
Bcenennouy TCPMOSICPHOUN PCAKIIMH, PCIIATE 3AIATH | repMOsIEPHOrO  CUHTE3d, TaJaKTUKH,
Ha COXpaHeHHE OalaHca SHEPTUM IPH | oonHeuHOH CHCTEMBL.
TEPMOSIZIEPHBIX PEAKLUsIX, OIHCHIBATh
I[IpuBoguT TWpUMeEpPBI  NPUMEHEHHMS
COBPEMEHHYIO HayUHYIO KapTHHY MHpA. .
SIEPHOM DHEPreTHKH, TEPMOSIEPHBIX
Cmyodenm 3naem: . N
peakuuil Kak UCTOYHHKA YHEPTHU 3BE3,
CYUIHOCTh TEPMOSAEPHOTO  CHHTE3a; .
N Ppas3uuHbIX MoJienei CTPOCHHUS
JOCTHKEHHS  YY€HBIX B  PELICHHH .
Bcenennoii.

MPOOIIEMBI YIIPaBIIEMON TePMOSICPHON
peakuuel; UCTOYHUKU HHEPrUM 3BE3N;
COBpPEMEHHbIE Hay4yHbIE INPEACTABICHUS
0 CTpOEHHMU HBOJIOUMU BceneHHoH,
cTpoeHue Hamed ["anakThku, OCHOBHBIE

OTarnbl Pa3BUTUA Hay‘-IHOI\/’I KapTUHBI
MHUpA;
OK1 -OK10

PaccunThiBaeT sHEpPreTUUECKU BBIXO/L
TEPMOSIJIEPHON peaKIuy; pemiaeT 3a1a9u
Ha COXpaHEHHE OayjaHCa SHEPIHU TPH
TEPMOSJIEPHBIX PEAKITHSIX.

H3naraer OCHOBHBIE JTallbl PA3BUTUS
Hay4HOH KapTHUHbI MUpa.

21




Mumncrepereo naven i suicinero obpasopanus Pocenncwoi Weaepannn
GI'hOY BO
@ TYaLCKuH TOCY 1A PETHEN MBI YUHBEPCHTETY
Texmuyeokmi wounens nmenn U H. Mocann

YTBEPAIAI)

JamMeernTean THPeRTOpa 1o
yuehnoir pabore
o i LA Marneens
« Aw, oL v At 2020 T,

PABOYAH NPOTIPANMMA
YHEBHOH AHCHHTLIHHBI

Hudgopmarnka

CHEHMA L IOCTH
09.02.01 Komnporepnuie cHeTeMbl i KONMILICKCEL,
09.02.03 [porpammupoBaine B KOMILIOTEPHBY CHETEMIY,
150204 Coenmminneie Manmns § yerpoiena,
15.02.07 ABTOMATHINHN TEXHOAOTMUECKIX TPOLIECCOB 1 IPOHIBOACTH
[0 owrpacasmM),
IS02.08 Texmoaorns Matuiocrpoeinns

Tyan 2020



PACCMOTPEHA
UMEIOBOR KOMHCCHER HRQOPMALHOHHBIX TEXHOIOTHIA

INpotokon ot «f 5 » _ederdfas e 20T No &

[lpeacesarens UHKNIOBOH KOMBCCHH W.B.Mmmchﬂ




3
L MMOACHHUTETBHAS 3ANMTHCKA

L.1. PaGosas nporpamva ofmeoOpazopatedkHOR  YuelHOR [THCEHITTH S
«Mudopyatexay  npessasHadMeRa A9 HIYVeEER  wEdopMatkH W
HHQOPMALIHOHHO-ROMMYHHEILIHOHNER  TeXHoAoruil B oDpasoBaTernimy
QPraH#3aUMex, PeanHIyiomnx odpasosatenbiyio OPOTPAMMY CPERHEro odimero
ofpEIoBAHIMA B [PEIeNax  DCROEHUA  OCHOBHOM  ApodeccHoHiIsHORN
OUPRIODATEABHON TpOTPaNMME! CPEAHCTD NPOGCCCHONAALHOID oDpOIOBAHHA H PN
MOITOTOBKE CHeUHANHCTOR CPEIHErD IBEHA TEXHHHECKOTO TIPOgIIR.

1.2. Vuednan aucuwrasa  «ndopsarikay  SRISeTcS  TPOOMITEHRIM
YHEOHBIM [TPedMETON.

1.3, Peaynsmarsl oot vaefHoH THCURITHHE

Pabonas nporpamMa OpHeHTHPOBAHA HA A0CTIGRCHHE CREIYIOWMX  [enei:

- OcpoSHHE cHeTeMEl (aI08BX SHANM, OYPAKAIONINK BRI HHQOPMATHKNR
8 HopMUPOBAHIE COBPEMENHON HAYUNOH KapTHIE MIPA, POTE HHBODMALHONHIX
poUeccon b obllecTse, GHOMOIIUeCKIN W TEXHHMETKHN CHETeMaN;

- ORIANSHHE YMEHHAMY [IPHMEHNTSH, AHAIWIHPOBATL, NPeolpasoBLIBATE
HEQOPMAIHOHHEIC MOJASHH PEANBHLIX OOBLEKTOR M NPOLECCOB. HCNONLIYE [IPH
sros MKT, s-ros sunone npi #3ysesitn ApyTHX ANCLHTUITIN;

- pEsEHTHE NOIHABATEARHEX MHTEPECOS, HHTEIISKTYRIRHLX I THOPYEOKHY
CADCODHOCTEN NyTeM OCBOCHHH 1 MCNONRIOBANKA MCTONOR HAGOPMOTHYEN M
cpencts HKT mpy mysenm poaiysmy yueGHbixX DpeaMeTon;

- BOCHHTAHHE OTBETOTREHHOID OTHOMIGHHA K COOMMIEHNHI0 YTHMECKHX W
APAROBEIY HOPM HHOOPMALMOHHON JesTelLHOCTI,

= NpHODpeTEHAE OMTE HCNMTEIONIANA HAQOPMELHOHERX TEXHOIOMTH B
HEIHBHIVATLHON W KOJNEKTHAHON y4eGHOH W NOIHABATENLHOA, B TOM 9HCIe
NpOeKTHOR JesTehHOUTH,

B pesynstare uayqsHes  yaeGHOA  JMCUMIIMELI uHHfb-:pMana_m
bV TAOIEIHITCH JLOMHEH:

THAM S U UN I

- PAIHYHLIC NOIX0AE! K OTIPEICISHHIO NOHETUR «HHGOpMalHaL,

- METONEL  HIMEPEHHS  KOAHUECTRA  MMOPMAINKN:  BEPONTHOCTHRIA |
ananHTHnil 30T SN HIMEPEHHA MIPOPMALH;

- HajmauenHe Han(onee PACTIPOCTRAHEHHEIY CPEACTRE  ABTOMATHIAUMM
MHDOPMAITMOHHOH  [ESTERLHOCTH  (TEKCTORLIX  PONAKTOPOR,  TEKCTORLIX
npoteccopon, rpahugeckiX PEIAKTOPON, INERTPOHHEIX Tafmum, Gat JEHHEIX,
KOMILHOTEPHEIX ceTel); '

- HATHAYEHHME W WU EEQOPMOEHONHEK  Momeneii, OnneLBamIX
e bHBIE O0BEKTH HIH MPOLBCCEL,

= MCIONLIOBAHHE ATTOPHTMA KaK COocoba aFTOMATHIANNH TEATENEHOCTH;

- HAZHAYEHUES i (YHELHE ONEPAUTHORIEIN CHETEM;

At E

- OUEHHBATH JAOCTOBEPHOCTH  MIPOPMALHN, COMOCTARASA DAINHYHAE
HCTOTHHKN;

= pAcmOHABATH HHOPMALHOHHBIE DPOLECCH B PARITHYHER CHTTEMAX:



id

- HCTIONBIORATE TFOTORBIE WHEHOPMAIHOHHKE MONENH, OLeHHBATH MX
COOTBETCTOHE PEAIBHOMY ODLEKTY M LeTSM MOOeTHPORLIIHA]

- OCYMSCTENATH BHGOp cnocoba  NpeScTIBNCHHA  HHQOPMAHMN B
COOTBATCTRHNE € MOCTRANEHHON 13ageil;

= uuocrpwposars  yveOHble paloTel ©  HCNOIBIOBEHHCM CPEACTE
HHEOPMAITHORHEX TEXHOIOTHI,

- COMIABATE MHGOPMAHMOHELE OGBEKTH CAOKHOH CTPYKTYPLL B TOM
SHCe THIEPTERC TOBRE]

- NPOCMATPHBATE, COIAAHATH, PEIAKTHPOBATL, CONPAHATD 3ANHCH B Dazax
NEHHWX;

- OCYILECTRISTH MOMCK wH(opMamnm B Oasax HeHHbIX, KEOMIBIOTEPHLIN
CETHN U 11p.;

NPEACTABIATL  MMCIDBYI0 WHPOPMALHK  PAMTHSMHEMME  CcHocoBaMu
(rafinuie, MaccHs, rpafiuk, HArpaMMa Hop.);

- cobmoaars  npEBNna TeXHHKH  0e30TNACHOCTH M THPHEHHYECKHE
PEKOMERALLIT TPH nechonsloaany epeners HKT

= WENOMLIoBATH NpHOGPETEHHLIE 3IHAHMS W YMEHHE B [IPaKTHYeCKOH
AEATENBHOCTH M TOBCELHEBHON HHIHN T8

o ipheRTHBACH OpraHnIAUMH  MHAMBHIYUABHONG HHPOPMILLNOTHOTD
MpOCTPaHCcTRA;

£ AETOMATHIAMHH KEOMMVHHKLUMOMHON deaTeLHociig

o MpgeRTABHOI0 TPHMCHTHAR  AHHOPMIUNCOHERX  0DPESOBETEIBHLIX
Pecypcon B vuebHONR JCATEILHOLTH;

LR TR FE] HP&HMH'JEERHIFI Crilal i

- HCHOMBIOBAHMA PRATHYHEIR BHACE NMOIHABATENEHON ACHTCIBHOCTH IR
pEIleHHE HBRQOPMALMOHARIXN 3A084, NPHMEHEHNT OCHOBHBIX METOMOE [OIHAHHA
(Hafmoentn, ONUCANNA, HIMCPEHNE, INCTEPHMERTa) A8 OpranmIamm Viebuo-
HCCASIOBATENRCKON M NPeeKTHOH  OESTENLHOCTH  C MONDIBIOBAHHCM
HAQOPMALTHOHHO=-KOMMY HUEAHHOHHEI TEXHOI0IHHA;

- HEHOALIOBAIHE poumHHLY HidopMAlHoHHLN 00LERTOE, ¢ KOTOPLIME
BOSHHKZST  HeOOXOAHMOCTL  CTANRHBaTLCY 8 mpodeccnonansioll chepe 8
HAVHEHWH ARTEHHT W MPOHeCceos;

- NCHONL3OBAHMA PAIMHYMHLIX WCTUMHHKOB MHBOPMAUKE, B TOM 4Hoic
AWMEETPOHHLIX GRGIHOTER, YMEHHE KPHTHYCCKH OLCHWEATH H HHTCPIPeTHROBATE
HHQOPMALIMID, NONYUREMYIO Wi PAIIMUHBIX HOTOMHUKGS, B TOM HHCIE W3 CETH
Hurepuer;

- YMEHHE AHAMHINPOBATE M NPEJCTARNNTE HHMDOPMAUNK, TaHHYKD B
MNCETPOHHLIX HOPMATIX HA KOMOLIDTEPE § PATIHYHLIX BYAGK,

= YMEHHA HCHOJLIOBATE CPEACTEE HHPOPMAITHOHHO-KOMMY HHKAHOHHBIX
TEXHOIOIHH B PUIECHHH KOMHHTHBHEX, KOMMYHHKATHEHBIX H OPTAHHIANHOHHLIX
sanaq ¢ cobnmoaennesM rpebosBanuii  JproHOMUKH, TexHHKH DelonacHocTH,
FHCHEHBL,  PECYPCOCOEPEeHHE, TPAHOBAIX M ITHYCCKHX  HOPM, HOPM,
HEGopMatorHol Gesonachocti,

- YMCHHMA  TyONAMHO  NPCACTABANTE  Pe3YALTAETHL  CODCTACHHOIO
HCCHEA0BAHERA, BECTH IHCKYCCHH, JOCTYNHO W rapMOHHYHEO COYETAN COUSpIRaHMe
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A dopMel nperctannsemMod  MRGOPMANHE  cpencTBaMy  HHDOPMALMOHHMY R
EOMMYHHEAHIHOHHEIXY TEXHDN O,

14, Peaynerar oceoenus paboMell nporpammil yueGHOH  AHCUHILTHHE
wMnipopyarnkay BIHAST HA QOPMHPOBEHNE ¥ CTYASHTORD OOMIMX EOMNeTEHUH

[OK).

Koa

Hanusenonanne pexvasrara ofvacnus

Jas cmeunansuocreii 09.02.01, 15.02.04, 15.02.07 (Gazoepas NoAroToBKA)

OK 1

[ToHHMATS CYIHOCTS B COLMATLHEYI0 3HAMHMOUTS CBOCH OyIyie
npodieccH, MPOABNATL K el yeToiMusslil HHTepeC.

QK12

OpraniiosLBaTh CODCTEEHHYIO JeATeiLHOCTh, RROUpATH THIIOBEE
METOR M CNOCODLE REINCAHEHHS NPOQECCHIHATERRBIY JAAAY, OIRHEAATH
ux bR THBHOCTE H KAHECTRO.

OK 3

TIpHHHMATE PElEHME B CTANJABPTHBIX W HECTRIIAPTHAI CHTYALHSY W |
HECTH 3 HWX OTBETCTREHHOCTS.

OK 4

OCymecTRmMTE OUMCK W MCHoIRsoBaHne MHpUpMAlEy, Heolxoaumol

ans epeKTHEHOTD  BRUICAHEHHR  NPOPCeCCROHANLHAIX 3403y,

OK3

rrrrrrr

Henonbaosats  WHPOPMALBOHHO-KOMMY HHKAUHORHBIE  TEXHOIOIHH 8
NpoheccHONANLHO TesTemhHocTH,

OK 6

Pabotats B koanextise # B wosadite, sddiesmasno ofmarses ©
KOIEraMiy, PYKOBOACTHOM, DOTPeGHTe/MIL

OK 7

bparh Ha  cefis  oTBETCTBEHHOCTH 33 paloTy MNEHOB  KOMIH/IN
(MO HBENNEIX ), PEIVILTAT BEITTONHEHKA 300a1HIT,

OK'8

CaMocTOSTENRHO  ONPEACIsTE 34444 [IPOQECCHOHAIBHOID |
NUYHOCTHOTD  PASBHTHH, 3AHHMATECA CAMOODPAIOBAHMEM, OCOIHAHO
MISHHPOBATE OBRICHNE KBATHHKALHN,

DK Y

OpHEHTHPOBATHCH B VCIOBHAX  4acTOf  CMeHbl TEXHONOTHA B |
OpohEccHORATRHOR e TenkHOCTH,

QK 10

Henonugts soHcky10 O0W3EHHOCTH, B TOM UMCHE C© NpHMEHSHHEM
NGNYYEeHHLIY TPOdecCHORANEHMY IHAHAR (115 HOLIe)

ALan cneanaaenocrn 15.01.08 (Gasopan noaroToska)

OK |

TToHHMATS CYUIHOCTS B COMMATLHYI0 THATHMOC TS coogl GyTyued
npohEccHy, NPOSENETL K HeH verofiunasfl uiTepec.

OK2

Upr‘ﬂ.Hlﬂﬂﬂh]:HElTb -:ﬂﬁm“nmﬂi}'m';mnmnhum*rh, HMEHFE'HJ THNORLIE
METOMB! B CIROCOTH LITOANEHHS NPOHECCHOHLTHHEIX JATa4, OLEHIBATE
HX IQhERTHEHOCT S W KESECTRO.

OK 3

- e

[MpUHEMATE PEILCHIE B CTAHAAPTHEIX W HECTRHARPTHEX CHTYAUMHX W

HECTH 33 HUX OTHETCTREHHOLTE,

OK 4

OleymecTannTh TORCK W WCHOTRSOHIHRE NHPOPMABLH, HeobxoasMon
ans IPAERTHEHOMD  BRODOIHEHHR  (podgeccoHMnbibIN 34114,
npn_m;_:_:_q HOHAIBHOND W IHYHOCTHOI'O PATSHTHA,

OK 5

HE]ID]II-T:UEHTE I{HIIIDPHEIIIHOHHH—HGTM-?I}E—]HI:H.IIHIJ-H'HH'E TEXHOOTAE |




[

npoeccHORANBHOE AeRTeIRHOCTH.

O 6

Paborare B xonnmekTHBe W B KOoMamfge, 3fpdexmasno obmarson ¢
ROMNSIAMH, PVEQROHNCTROM, MOTpedHTeAaME.

OK 7

Bpars Ha CeSs OTBOTOTOCHUOCTS %a  pAbOTY MISHOD  KOMAHMILL
(ITOMMHHEHHBIX ), 38 PEIVABTAT BRIGIHEN WS SE1anni,

OK 8

CamMocTolTensio  ONpenensTs,  janaus  npohecCHOHATRAOMD M
NHIHOCTHOMO POIBHTHE, SAHHMETLCH COAMODGPaIOBAHHEM, OCOTHOHO

MUIAHHpOBATh MOBRINCHAE E.BH.IJ:H!.J[]HH.I.ILLHH.

QK 9

OpHeHTHPOBATECS B VOIOBHAX  4acToil  OMeHHl  TeXHOJOrHA B |
npodeccHoHENLNDE JTEATENLHOCTH,

O 10

Henonpats BOMHCKYR OBS3aHHOCTE, B TOM YHCHE © NPHMEHEHHEM
NOMYHEHHEX MPOECCHOHRNENRIX IHANTA (JUIR IOHOME )

Aaxr cnennaannocry 09.02.03 (yrayiaennus moiroTosK )

K |

TloMiMaTh CYIIHOCTE B COLBMTEAYIO THETHMOCTE caoelt Dy avinei
nipodeccHl, TposdaaThL K Hell yeroiiyueell HaTepec.

OK 2

Oprudr3i0BHBATE COOCTEEHNYIO ERTENLHOCTE, ONPENeliThE METDIR |
cnocofisl HENOTHEHHE TpoQeccHOMANLILY 206y, OLEHHANTE B
e KTHBHOCTE W KESECTRO.

OK 3

Pemrats TpobDIeMel, OLSHHEATE PHOKH B (pPHANMATE pEMICHIS B
HECTAHIAPTHEIX CHTYALANX,

OK 4

OCylecTBNATE NOKCK, BEHAIHI M OHCHEY HHQOpMamHH, seobxoanmol
AN DOCTAHOBKH  H  PEIISHHA NpoMecCHOHANBHEIY 34144,
NPOQECCHOHATRHOTD M IHYHOCTHONO PaIBHTHA,

0K 5

Henoaszopats HHEPOPMALHOHHO-KOMMYHHKIMHOHILIE TEXHOMOIHE LN
COREPIIEHCTROBANAR NPOOECCHOHANEHOH TeFTeNEHOCTH.

OK 6

Paborarh B KOANCKTHEE H KOManne, obecneunsars of GrmQUEHHC,
shERTHAHO O0MATECE ¢ KONACTEMIL, PYKOBOACTEOM, NOTPel N TENaMu.

OK 7

CramuTs (87,  MOTHRAPORATH  AGHTRARHOCT:  [OAMHHEHHKIX,
OPraHMIOBBIBETL M KOHTPOMMPOBLTL NX pabory © npuaaTeem iy ceb
OTBETCTBEHHOCTH 38 PE3VIILTAT BEITIONHEHKA JANAHH.

QK &

CaMoCTONTRNLHD  ONpefensTh  Sa0049H  npodeccHopunsiore o
THYHOCTHOIO  PASBHTHY, IauMMATReE  caMoolipaIosanneM, OCOIHEHO
MIAHHPOBATE MOBRILIEHNE KRATHGHIEINN.

QK8

Brrt  rotonwv K oMene  texmonomwit 8 ppodeccHonansro
HeATENbHOCTH,

QK 10

Henonuers BEOUHCEVID EIE!E‘_EI-I-[HDETH. B TOM YHCO2 C [IpHWMEHEHHEM

| NOAyMCHHBIX MTPOPECCHOHEIBHLIN SHAHRH (1118 WHOmE )

1.5 Koawuecreo wncoB Ha ocvocHHe pabGoueil nporpammsl  yueOmoil
ANCHHILIHABRL
maxeHMarsHoll yuebuokt sarpysku eryaenra 132 vaca, B TOM MCIe:
oORICTENLHON sy IHTopHOR yyebuofl Harpyskn obywamomerocs 100 wacos,
caMoCTOATENERHON padoTs: oGyamonierned 32 waca,
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2. CTPYKTYPA U COAEPKAHHE YYEEHON JHCITUTIHHBI
2.1. Obsem yuehuoil acunmmns i snast yuebuoil pabdorm

Bun yvaebnof paborw Ofrues wacoi

Makcumaasnan yuebung sarpyvikn (Bcero) 132
O0uza T ibHAR nyARTopHas yaebiad aarpyika (Beero) | 00
B TOM HHCIR:

anbopaTopukic paborn 52

HPKTHYECKHE TaHITHS 8
CamocrosTensung pafiora eryaenra (Beero) 32
B TOM HHClE:

BHERYIHTOPHAR CaMOCTORTENRHAS padoTa mo  odopMacHmm 32

OTHETOR O BHTICMTHERHH JA00PaTOPHER padoT

[poMexyTouHAR aTTECTALNA B [-M cemecTpe B GoOpMe KOHTPOIBRON padoThi,
B 2-M CEMECTPE - QU epeHINPORAHHEOTO 3a4eTa




2.2, Temarnyeckuii maaH n COfepRAnEe YHeOHON ANCUHILIHNELT a_Hnimpnm‘rnm

Mt i iR LA HRE (LG Colapaaine yIednarn M an, As0opaTopiiee paBoThl o PRLCTIMECKIE TRHTTHE, (ks H3CHE ¥ pliBETHls
g_ij_ Ll R T T p;ﬁrﬁ sty mi R 5
Buewing | Conspieanne $SrGEnea Muys PR — ——— |
Prois unlmplnmﬁmﬁ BEATENLIMCTH § COUPCMUHHON  ODIECTIE, €00 dnobiMimecsodl,
EYILTY TEihel an. Tumseime i M OCHOE N £ mocts CT10,
Pruaen 1, HuSopMaumuniineg FesTeauH0cT $einneKn ' 10
Toma 1.1 Colereapme yeeioro sMarepmili 4
Hungopreauperimman || Davgmiae amis [@Ineris ingopaamonsem ofiecma. Hanme pland g TaEirigckns opeasm
ATV TR {ennneKn m@mmmuuu pés ypeos
) POBCENE JEPMEL, OTIECRILEECS s opaineme, nnnadaepy s o wmhapMaansmol ofepe, sepil i
IPAAC R, HICETPOHAGE TPLAITTEI LTI .
Taboparopuue pabon 4
Hirdopstaimoiime  pecypel ofinmerid. Ofpasosaretsisie  iidopsamonne  pecype,  Pabora ¢
AR PAM A i Tl T
| TIrus s i CoRoae PICAPICTRRRACMOE POTPIMMASE 0fec neqEme.
Camnes TonTeakinn pOioT cTYASIT 00 OfepRIEIIng ST B L IoaneInm maioprTopids pator o
Puimen 1. Hinfepamons o pssfaopismions s e ipbmedces 16
Temn L1 Conepacamig Y UeTiEnro sdrepELn B
Hudopmati i I | Tlacioyid w oty i srsiepeiseo msfcopsnini. | ndopma i oo pruimmmo s,
npHEune e plpefiorem Yimepoamu e, Jmespensg (s posoem) peacrmiiin dibopuaisi Onpeieieting obnesmon
paxmeriny ecwrenel prfopnainin. 1 e sndopsimin nsodel ClaTen ccieiim.
2 | O iSO FOLCUCN [ Y POTICELIES C P OO e reon; olpoliomal, xpaneiie, I
IEAICE, b (EERLTF safOpataiing
3| Hiphisiinii obpsSoricn prilipasing B nowein somMitkorepa. ApifiMeririeciiie i A0riecsie 4
| ochongd padaTid KosoTepa, A epursie i enocofi 1 i,
4 %ﬁmun"ﬂ:pnr PCHCUIEETE e KOMAT K Paareiie SO pMainnaims oLenmie PEITHS L Snao fl F 2
UIDSRTRMES ke JANT I A
Auikghei e |unppooe] upeiciinieiiie nekoToend, gl sy osodl insjopisEisn i
| BiLieoiidopstis. - "
I b A TIEI T soumETepn. | X
MuGogarogiie pafioT i ' 1
(1] I HEEAEIORATMA Ml OCTONE BETO ORI TOTOsON i HI Moeni
Congaimee apxind naminae Hinsoietoe gavnax w apxana. Yier oftesion pafaom api i spaucim «
i
"’E,E_"I“‘L R aDOTE CTV AEHT 00 DIOPMOTHTN S THET0E O B4R HHE G0pRTops Faber &
Tesin 12 | Cosepianie vﬂp MAFEY MR i
¥ njakieHie npatcceamn | | I Yopaanesne nporgcemae psgommnesise 05 auTomamaHECEns W i misMaT i RImiHE CHeTevas
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3. VCAOBHSI PEATH3ALIMH YHEBHOM ITHCIANIHHLI

J.1. TpeboBanui K MHHEMAILEHOMY MATEPHIIBHO-TCXIIHMECKOMY
ofiecneernno
Peanusauss y9eOHoR THCUHIHEL Tpedyer Hanmana yuednoro kaduneTn
HEQOPMATHER B TAGOPATORIH HEGOPMANHOHHEX TEXHOTIDTH.

Obopyrosanie yMeOROrD KabHHeTa:
= OCHA0MHLIE MECTA TID KOMNYeCTBY 0DV HAIOLIHNCH;
- padoves MECTO MPeNOnaBaTens:
- RoMuAeKT yeOHo-Earas e nocobd.

Dibopynosanne nafoparopin B pabourx seor raboparopiu:

KOMIBIFTEPH € JIHECHIHOHHWM KA CEo00aHD  PavipoCTRanAchbin
MPOrPAMMHEIM  oBecnedennes MporpavMMinM odecnevennem, obnenHileHHme |
NOKMTBHYIO BLMECTHTRILHYIO CeTh ¢ Beikonom b Mirreprer,

3.2, Mndropmanuonnoe obecnedenne oly Tenns

Hepenens pexomensyempix yuehuwx nigannii, Hurepner-pecypeon:

| Vrpunosus, H.JL Medopsaraks : ysebunx / Yrpuaosws HJL —
Mocsna @ KuoPye, 20200 — 377 ¢ ISEN 978-5-406-08167-9. — Texer
mesTpopsmi, — 260 "Book.ru". —  URL: hitps:/fbook.ru/book/939221

2 Toasxon, K. K. Fagopmariaka 10 gpace ; Gaspesifl 0 yrayontnsti
vpoaun ¢ yuebmik < 8 2w, 91/ KO Tlonswes, B AL Epemnn. 2-2 i, erep.
Mocksa : BUHOM. Jlabopatopus ssunnit, 2020, 352 ¢, | wn., noprp., 186, ISBN
978-5-9963-5456-6 . [SBN 978-5-9963-3454-2 (%.1) (8 mep.) .

3 Hoasxos, K. . Mudopmaruks, 10 wnoce @ Gaaossh 1 yraybaesssi
ypoasy ; yueBuuk 2 8 2y, Y 2/ K, 1O, Tlonsxoes, B, A. Epemun, 2-¢ wid, crep.
Mocksa : BHHOM. Maboperopas 3uamsii, 2020, 352 ¢ wr., noprp., Taba, INBN
OT8-5-0063-5456-6, ISBN 978-5-2963-5455-9 (v.2) (n nep.)

4+  Toazwos, K. K, Fudopmamka. |1 wmace : Gagommft i yrayGadamsi
ypoBaH : yaetunk 8 2 u. Y | [ K. K. Tlonaxes, E. A. Epemun. Mockaa |
BHHOM. Jlabopartopaa seanui, 2019, 240 . ; an., noprp., tain. ISBEN 97R-5-
W963-4393-4 , ISBN 978-5-9963-4591-5 (u.1)

i Nonsron, K. IO, Madopsmaruge 1] xnace : Gazossdi g yroyGadunsii
yponui : yvigbuux 1 5 2 . L 20 Ko KO, Tlonaxoes, E. A. Epemun. Mockea
bBHUHOM. [labopatopus smanmit, 2019, 304 e, 1 un., noprp., Tabn.,. ISHN Y78-3-
U063-4593-9. [SBN U78-5-0963-4592-2 (v.2)

Hurepuer pecypeis
I 2B6C Opailt. - Mutepaer- eosngn https:furait.na/
2 2BC BOOK ru. - Mwrepuer- cosnka hitps:/ www.book.ru/
3 9bC Jlawn. - Hureprer-ceninkn htps://e. lanbook.com/
4  HOB eLibrary. - Hureprer-connka hitps:/iwww.élibrary.ru/
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4. KOHTPOJIb H OLEHKA PE3VJIBTATOB OCBOEHHS YUEEHOH
JARCIHITTHHBI

KowTpoas ®W  OHeHER PeiyiLTaTos

OCBOEHHA  yuebHoH  JAHCUHNAHHL

OCVINECTRAORETCE MPEMOARBATENEM 0 TPOLHScee TMPOBEAEHHAS TIPAKTHYECKHAX

SERATHH  H  mabopatopusis  pabor,

TECTAPFOBARTN,

A TakEe BLINCTHEHAN

OO YHSIOMAMICH HHIMBHAYANLHEX JaTaduf, NpoekTon, HecaedonaHuil.

Joernsame

WapsTRT 1 METOILT KOWTROIH 1 aUtmEn
PesVAETETON 0y e

ANUTL IGHIMATE

PATITOTLEE TERINONE K QEpeieieirms o
sHm s s, 0K 4

natoprropuke padoTs, BHery IHTORHAR
CUMOETORTEEHEE PfOTL, ROHTPOIRHES
palkoTn

AETOON !lﬁ.hii!pﬁlll-ll IO T RACTTINEL Llll{pﬂp.'q!l.l.m[ll.'
BepoATHOCTHET W aspassTHEd. 308TE IR
iristepens wHfopmamny OK 4

naGopaTOPHLE Ao, NHenyIHToFHan
EAMDETORTCIRHAN PAGOTA, KOHTPOITRITLY

palkrra

HaokaveRme  wanlonee  pacHpoCTpAHERHKIX
CPEncTi  ARTOMATHARIDGL  ERgOpMEIIORROR
NERTEMLHOCTI { TEKCTOREDE P LR TOTpOE,
TERCTOOLIX TipaLieceopon, rpadinter Ky
pennRTOpoN, wiekTRoRLE TabinuL, Tay aannns,
koMIbTEpEEE corefl ) OK 6

HaBopaTOpHbE pA0OTH, BRELVTRTOMIAY
CMoCToATERRRAN paboT.
nrdehepenimporniiedl waeT

HUJHOYEEHE W BHAW HHQOPMALHOHIRY
sogenefl, ONHeWMANIONNY peankike oOReKTH
R npoLEcck OK 3

MIPIXTHMECENE PAOOTR, BHEAVIINTOPIEN
CHMOCTONTENRHER PAOOTA, KOHTPOILIAS

pabota

REMONPHIBAHNHS  AATORNTMO Rk enocof

ARTOMETTOAENN aenTeastocti OK 6

AaGOPATOPHER PatoTa, FHeLYIHTOpHAR
CAMOCTORTEIENL paGoTa,
anijrpepesunposanHsi wHet

Hi3Hnde e o yRELHE GHEPRITHONRRY cooTeM

MACOPATOPHRIE PAGOTE, KHELYRTOMHI
EaMOCTONTCIsHAN padoTs,

O3 JnepepeniupoBaRIKT JeT
VmeTn |
OUCHHBATE  JOCTOBSPHOCTE  WdopsaLi, nabupaTOpHLIc PATOTRL, BHCAYIITODITLY

CONOCTRANAR paTnyvnRe Heromen O 4

CMOET R T EI R H AN pﬂﬂﬂ'l'ﬂ., KOHTPITRi i
pacoTE

PECTIOSHARATL HHIJOPMALIMOUMAN  [IpOUecTE 1
pamivHEr cnétestax OK 4

MADOEITOPARE PAOOTH, BHCAYIMTORRT
COaMBCTEETEARNAN p!,ﬁﬂﬂl,. EIFHTPORTLHLY
pafiorn

ME LRI s FIFTORLHE HleJﬂPH'ﬂ.ll.Hﬂ'HILHﬂ
el O LA, HIEHMBEATh X EOOTROTETHILIE
PEAILMUMY OEBEITY 0 eI MO PO
OKS

MPaETINeENe paboTnl  BHEAYANTOPUAR
CAMUL TON T TEH AN patorn,
Jumifrlepeilifporaianil FeT

OCYVIIECTINIETh BRG0P onogoba OpeacTARNCHHR

nEbopaTepsE  paloThl,  EHEAYANTOPHLH

MHOPMAIEH B CODTRETCTENR € NOCTRRTERAON | CAMODUTONTENERAN  palOTH,  ROATPHOTLHIL
gl OK 3 pabOTH !
unmoCTpRposaTs  YioOnse | paborm o | asDoparopiisic  pafoTel,  BHCOYANTOPHLA
WEOOUINIOBANAEN  CPEACTE  HHOPMAINGIIRY | COMOUTONTENLHAR patiaTa,
rexnonerif OK 3 | minhdpepeposaunal sayeT

LU TAIAT HHpOPMAIOHHELR obGberTi | aaliopaTopise  pafomnl,  HECHYANTOPHAR |
CROHTHE ETEVETY kL W Tant uBere | clMOoTORT e hEAR o, |
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pRutdYHeMY  Coocobamn  (Talmmm, Macows, | caMosToNTe b EER e, |
rpadia, IarpEsn b i) OK 2 JiddpeperpoBaRITLI 8T
cobmozar. npaskia Texminkn Gejonmackoemn o | meboparopreie  paboTey,  BHCAVTITOpT
THIHEHITECKHEE PEROMEH TR NP | COMOCTORTEThHEAS

senamasonsmm epenctn HET DK &

st pepmrpoRmiTLR e

MRS II'F'H.ID'.:\PE'I'ITH.H.MI! A L

YMERRH 0 npRETiticcEsil  JeaTensHocTH 1
noncesMEsHoR  Ruw ans  shderTuniol
OPTERHIAINH HETA LY AT hHOT

HEdopMEnoHIore npocTpuncea OK 10

meboparopune  pEboTI,  BRCaYUFTOpILAS
CUMOCTORT SR RE pabomm,
TP PORIHIEIR SateT

MenonmscenTe  npeobperensne  JmmEnR 0 | mebopaTopEne paboTw,  aReRy THTOpiAN
YMEHHA W NpOKTHMECKNTT  ACATCAWMOCTH W | COMOCTORTE RA pabotn,
nopccoiesnol O MHTHI UM aeTosareunn | andieperiponnandil st
KOMMYUEKBLHORHON JesTeabHocTs OK 7 f B
HEMOAEIDNETE  npHolperenmme  aunanps o | aelopavopinie  pafoTh, BEeRyYINTOPHIR
YMEHHN W OPAKTRUeCHOH  JESTENRHDCTH W | CHMOCTONTENEREN s,
nopcenesiofl  worin ane  sdddertvmnare | anddreperponaiinai saver
PSRN HAGIPMALHEOH Y
vlipssoRaTeAbERY  PeCYPEOE. B yue(nol
Aestensiocri UK &

Hmers npakrivecknll onkr:
MCTITTRIEHARTIS PRI WNAGR | anboparopinle paloTel,  BHELYINTOPILN

ROBHARATEALIN  ADATEILHOCTH IR PEIICHEN
ST ST TR T B, UPHMEREHNE
DCHOMBHERIN MOTOIGE TOSHHIED | OGO TeHEN A,
ONHCANHE, RINCPOEHE, 3XCOCPHMEHTE) aAng
opradnzame  ywebao-recteansatensokoll N
NpoeKTHoll  ASSTEIRHODTH €  MCTIOTRAORARREN
HEPOPMALIN I O-RONMY | FERI O R
rexsvanorii O 3

patoTm. |

CAMOCTORTE RIS
snchdpepesnmposmsrsi waeT

HEDONEIONIHAR PRUTMHHELS  SHQOpARLH oL

mabopeTopasle - paboThI, BECIYAHTOPHEN

ofiteiTon, ¢ KOTopbMI SOTHHEALT | CEMOCTOSTCILHAT pafoT,
HECETXOTMOET R CTRTKMENTLCH 8 | andhepenmpoRIaEH 14T
npofeceneraitaol cepe s waywemn el |

wnphieccos OK 1

UCDUA0WIEE PALIMYHEIY. BUTOMEBEDY | 100OPETOPHBIE  PADOTRL  EHONYINORHAN
HHQOPMAn, 8 TOM  GHCHE  JNEKTPOUNLIY | CEMOCTONTENRHRI palioTy,
DNOTHOTER, YMEHRE KPHTHYCCKH OUCHARITE T audipeper N poEMET tweT
BETEPIPETHPONATE HHOPMAITHIO, NOTYHREMYHY

WY PEVIHGNLD WOTOMMMKOE, ¥ Tos wicne i

comn Hirreprer OK 4

YMEERY  AWLIEPORITE B OpescTaBnTh | nafopaTopauie  psBoTi, BHELY ZUTOPHAR
MOMOPMAIIGG,  JAHHVI0 B SIeKTPOHHKI | CRMOUTONTCIEHEN pabor,
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1. MACTIOPT NPOIPAMMBI YHERHOW THCUHUILIHHEI
«OnepannonnbIe CHETEMLI

1.1, [Tporpanvsa yueGuoR AMCUMIINEE! ABARETCA YACTHIO MPOrPaMMBl DONTOTOBKR
(nstMantMcTOR  cpeaMero 3sema  moo cnenwanswoctn  CTI0 09.062.03

HHP{JI']:IHM}! HPOBIHHE B EUMHI:-I'UTEPHHI CHO TSN .

1.2. Mecto yuebnoil ancunninnes B CTPYEIVpe ocHosaoll npodieccnomanbnoi
oDpAIOBATENLNGIE NPOrpaMMBE  BXOOAT npodeccionanninait  yuebmi Luen,
ABARETENA ORmenpodeccHOHATEHOH ANCHNNIHION.

1.3, Hean u sagaun yeebpoil apcudniniel — Tpelopauna K pesviLTaTaw
OCBOENHA YUeDHoH THeumn e

B peaymirare ocpoenny yuehnoi apemammint obyuateninfon 1onsmen
et NEIKTUNECEYIT OB,
~ pafoTATH ¢ OTEPATTHOHHBIMI CHCTEMEM;

FMemb!

=  YTIPRANATE MAPAMETPAMH JArPYIKH ONEPaHOHHOIl CHOTEME;

= ALTITHATL KOHDHTYPRPOBAHES ANTIAPATILIX VETPOHCTE;

— VIPARGATE VYETHRIMH 3aMHCEMH, HACTPARBEATE TApaMeTps  paboued
Cpeabl [KHILIOBATENSR,

~ YNPAaBNSTE QHCKAMHA W (aAI0BRIMH CHCTEMAMHE,

o um:"rpauna*rh COTEBLIE TEPAMETPLL, YTIPABARTH PARICTEHHEM PECYPUOHE B
NOKANLHONR ceTH,

TRETRS

— OCHOBHBIE OHATHY, (PYHRUMM, COCTABR W NPHHIEDR  PaGoTs!
OTEPALTHONHRI CHETEM! '

— UPXHTERTVPSH COBPEMEHHRMX ONEPAiHOHHEIX CHCTEM,

— QCODEHROCTH  TOCTPOSHHR R QIVHEDNOHAPOBAHAA  ONepaldoHER
crerem cemeleTs «Unixe w «Windowss:

~ NPHHOANE VITPABI@HEN PECYPCaMid B ONePRUHOHRDH CHCTEME,

~  OCHOBHE® JAAAYH BUMUHMCTPHPORAHME W ¢niocolhl WX BRINONHEHHA B
HIYHRE MBI OIEPALN0 HHBIE CHOTEMEX.

Pesynetar  oceoenws  pabousfi  nporpaMmEl yuMeOHOR  ANCHMIUIHHE
wnepaunoHHEe CHCTEMEBL BAHACT HE GopMHpOBAHHEe ¢TYACHTaMH obmpx (OK)
npodeccronansiex (1K) koMneTenim,

) Hussisiiomaiine peivakrara obysienin |
DK Tlermpninyts ¥MINOCTR B COUMLLLIYIY JaHMocts choeh Gyavimel npopecinn,
NPOSINATEL K HEH VOTORUMHBLTT BIHTepec

K2 OprasnsobiBaTh CODCTIEHRYIO ARRTSILROCTE, ONPEAETRTE METOAL T CNoniig
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Koo Hamvenonaume peay.anmaTa oy e
HLIOUTHE IS OOl CC IO LR TN, QUEHRETs X WPOCETABHOCTH W RaNeCTHD

OK 3 Pamati npofaesel, OUeHTATTE PACKH I NPRHNMITE PEILEHRE B BeCTAEIAFTIGN
CHTYAIIEX

KA UCyIesTBASTh NOHCK, GHATHI W OHSHKY mdopsamn, peobxompivod Lim
NOCTANOBKR W PCHCHI TPOPCCCRORATRHEX 1Y, NFPCCUHURLIEROTD o
JMVMHOCTROTO pEIiTIm

CHC S Henonbiosats HHhopMansoRo-K oMM VHIKAOHHLE TEXHOIOTIHH LU
COBEPIUECHCTROBAIHR IpOecoHor B ACRTEARIOCTI

LM £ Pafiorath & KDAICETIRE i KOMAHIE, ObernewniITs o= cilinyerne, whipéw o
GBUINTLCE ¢ HOIENAMIL PYKODOACTIONM, IOTPeGITEmIL

KT Cramsrh 0/, MOTHSHDOBATY SCATC/ABNOCTE IUIMHACTH B, UPFEHIIGRBRATH 1
KOHTPOMMPORATL WX PaBOTV © MPHHATHEM HO Coff OTBETCTBEMHOCTH 34 Peiy/IbTar
BhITICTHM IS A/l

(KA CAMOCTONTEARHG ORPEIINTh JANAYN APOfECCHOHAILHOIT 1 TRMHOCTHON
PEIITTHA, FOHHMATRCE CAMOODIAIOREITHEN, OOOMINMHO MNLIHPOEITE HORLITIEHTE
KBTI ICHTL

(%], 8 Bbirt: [OTUBLIM & CMEHE Texsoacl i upullrul:!amumuﬁr.rn NEHTEILHOGTH

(HC 10 | MonomHsTs Bosnckyio oOqsuocth, B T0M YC7e ¢ TpUMELeiien oIy ue L
mpoheC CHCRATEMEN TR (108 ioHomeit).

(IR 1 | Bumoansre paapaborsy cociidimkmitil oracisiniy KoMIoHEeHT

AK 12 | OeyimeeTnaats paapaboTey KOns DpOrpasMMHnTo TpoaAyRTE il OCHOBE TOTONLN
ETIQITHIf TR (10 YPOnie Moavas

fIK 1T | Bemoanss OTHVIKY POrpastsiibix MOIvach © HEIons10BaN e
CTHSEMRTNIHPOBAITIIE TPOIPaMMITX CpeIcTh’

K 14 | BamoansTe TeCTHPOBRHIE TPOTPAMMETN Momy/reil

IR 15 | OoyvieoTRITh OTTHMATATING TIPOTEMMHTTD KR MOTv T

MK 2] | PaspabaTrinare 00LeKTE Gatkl QLY

ik 2.2 | Peommaosmsars Gasy gnrbis 8 koarperiod CYE

K2 | Pemarn nonpocs! RIMEHRCTRHPOBAITES (06 JISHILY

K24 | Pennnsomiasnms METomad # TEXHOIOMN 3AHTL HRfopyainm & Gmex JaEis

T3] | AHEMOWMPORETH TPOEKTHYI 0 TEXHISLCRYI S0RYMENTRIONO 10 YPonne
RIAHMO e TN KOMIGHERT TpOrpamsimr o ofecrnotieHns

MK 1.2 | Buimonners mormerpaiine MOmynell B OporpaMmMIyIo cHOTeMY

fIKST | BemoansTs OTOLY TEPOTPAMMENTO BPOIYELR ¢ BCIOTHIGELRHENM
CHEIHATANPIRLHA RN TPOIDEMMAREX CPEICTY

K34 | Ocymec oy paapaloriy TeeTonmy HoDopon i TecTomy CUeHEpIten

MK 4.2 | Banomimm. npoiece WMepeniin xapaXiepucTiE KOMTIONENT (TPOrPassyiero
npoayKTy

fIi 4.3 [ IpoEso i TS HECICIOBANHE I OUTHMEIANNI COSTANHOTD D PAMMHOTT KO ©
HCILOUIBIGHAHIEM CICUILTITHPORIHHAR [POTPAMMIEIE (PeicTn

(K57 | Npowmamirs AHCTRAMING, BACTPORRY M ODCIVRHRAHNE NPOTPaMMBEOTD
obeCTEMEHIA ROMITBIOTEDHRN, CHCTEN

ME2 | OeyvmecTpagT REDOP METOADD W CPEICTH WIMEPERHE JWCTITYA TR
sapakTepiierir obterton podiecenoinnnuol JedTeniioci

AKET | Bemonmsrs pofors: mo sogmsdormamny oraessHa KOMIGHEHT N Pasmunmg
ODCUTIeMEHHA

(K 5.4 | Ubecne o 3Ty NporpeMMaorD: ofecnedenitn KoMILKTERNE CRETEN




-
1.4, Koan4yecTBO 4acoB HA OCBOCHHE NPOrpaMM bl THCHHILTHHbLIL:
MAKCHMANLHAs yuebHas Harpyaka odyuatouleroca |44 yaca, B TOM 4HChe:
oDazaTensHan aynuTopuas yuebuas Harpyska ody4alowerocs 96 yacos;
CaMOCTOATENBHAA pabora odvyawwerocs 48 vacos,
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2. CTPYKTYPA W COAEPKAHNE YYEEHOR JHCUHILTHHLI

2.1, Ofsem yaeGnoil ARCHHIVINTLL § BIAL yrehnoi padoTe

B vaeGuoil pabor Oinem
HACOR
Makcumnibian yaedHAT HATPYIKa (BCero) 144
Ofmarennman aynnropnas yaeinas narpyika (scern) 06
B TOM 4HEJIE
nabopatopHkie paboTH 22
NPAKTHHSCKHUE IHATHN f
KORTPOUIBHEIE pabiThl 10
Cumocrusreasnas palora obyanmimerocs (neeio) 48
B TOM MHCIe:
BHEHYANTOpHAA CaMocToiiTenbias pabora 48

CEMELTDE, TNIAMEHS R UYETRENTOM CEMECTDE

Hrorosas arrecranna B popye ARphepeHINPORRHANID 304ETH B TPEThEM
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2.2, Tesmmreewnit naan u copepmanine yeduoll ancunmnn «(fnepaunonnsie CHCTEM LN

Harmewonanie praneins o Tes Cogepaanse yuefianro marepuu, salopeiopneie » opacrmecsnes palion.e, cosmscrogrennuns | Oieem ¥pouen.
parn ehy s e AWEDE GEB e
1 2 a A
HBeeicnne, O panieHiTm cHeTema M of dy HEwHK b
Paytea | Dimue cnelienid 0 0epauniibIx CHETEMaN 3
Tesi 1.1 Péscimia PEBOT LI Coge ne yehun e METCpRLT 2 Fd "y
CHECTRIIMOMELIN CICTEM 1 Momstee onepamounol cicreste Humaveuse B §ivIEIHE OBCRATROUHOT CHETEMEL |
Cocma, nasan el Tise OCHOBHEE  KOMBOUEToR  onepamonnol exeTesee  Tanky
onEpumoiTE  croTes.  Ocnonmme  pomivit pofoTs  OTCPAITTONRGIN  CHOTEM:
I LRI AN ORI, MO PO PAMM TR, DUECTIINRE, PEATHHDTE BEMERI,
Pazaea 2. ¥ npamaenne daiinnsn 10
Tema 2.1 Crocofis oprumrins | Comwpannne yaeiunrn metepuat ] 2 b
Haripx 8 fefine i Meroos I | Tocaenosarensisd mocryi i Qafna, DpssoR nocryn no aapecy o no kmosy. Mowimie 2
Aoctynn € fatinns. Jleckparropn EI:la.ﬁnn i ern xapaxTepioriel. [locnennsarentng i GUAIHOTE OproMEms Taix
thafmon n foitne. [lpovas, popewcno-mocaeaonaTemiog  oprofEsamid . W seToyr  B-aepena.
Heckpurtrop disfm W ero apyEnypa
CAMDCTORT NN padora 2
Heckpnumrop dabino 8 onepamioymodl cucrese MS DOS
Tema 2.2 iosinee pasmeicime | Cogeprcaiune yuebnore marepnas _ 2
Cueremul yoperacmu gailnavn | | | Cincok Goiokos, Giox miiekcon, wapm qaitnon, @aiimosay cncrems. Hepapsiaeckas | 2
erpverypa  dpaitnokoll  cocremil,  Oprunrnms xpoican  aiings 0 ciicTeMe. |
| loeneapmremaoe n fnpwinoe paoseimenne.
CumierouTeaLngm pabors 4 - “-j_-—-‘f:;
i_'!_'l.rﬂum'puluu ﬁnmm-c_rl ) LLMULLCLY ¢ uquuuﬂ:.i.m (TR IR TLRITETES 4.-‘| i'
: Cpanserie painnsuy encres FATIZ u NTFS 1%
Parien 3. Hurepdelic nonsonarens 34 -
Tenn 3.1 Kommuman s (‘-u.q.rp'.ﬂl M Y TS ST AN 2 g‘ =
[ Tomwrae cwrmsenen weemprrmimn ko Nomaosarem<sinl smmepdeiic. Pasimanc 3
Vot ok nasion, Tpefonamms o cosammsiv aasan. Hegoropse onepatopu
W Nk LN




COORCTER, CO0CO0L OMHCIHME
[Mectaominiin hiok yopusicsm
npoteecoa

E_n_t*gulnmywﬂunmmwpnm
1 FMToORATIVE: Tormen IaRVIOAEHNNE, KONTEKCT, BpEMERol e, numinpoRimame npnneccﬂ

Coctomnus cymeThosidrs npoiecen. Tonarwe cofumms. Riok cocrosims colfhl T
MexXanmsm VOruHoRaeHRg COOTRETTTANE MeRiy npolteccor i coburrmes. Onncanss
pruionefieTing  stesoyy  npoicccavi. SlormicoEod  NOCTpOSHNE  NoeiUoH TS,
Umnpcaipe npoBccen © NOMOLLG Deenipaiskxn. brow ynpannenna apomeccom 'CH.
[oposaamiune i noposatEHRE TPoUecrhl, KpuTHHecine WHTERLTL.

Huwsennnanne painesos o rest | Copepsamie yoofinoro sarepmu, Aaboparopse o npeereseckme palomsl, casocrammeakaan | Ofnes ¥ ponen
N [~ pubora odyuonimxci | Macon (EABOINNN
_NabopaTopimre padorn 4 '
Oeronk MS-DIOS. Pafior ¢ krranorms.
| Qenont MS-DOS. Pafomn ¢ duiitsasan.
L‘luuémmmhpuiﬁn - 4
Tewmn 312 Herepriperarop | Cosepssane yuefnnro sane ot 7
KOMAFCIHOD Sk I | Homwemae smrepnperaropa, Paumrmiee  obonoiky  ONCpoIIOEMK - CHOTEN, Tlpum.'p E
paboTn anTepnpeTaTopa coMaimiol crporn B MS DS,
Jlafaparopiide pabr 2
OC Windows Pabom n ipiuiacinnsy
f‘:lrlﬂnml iy 2
XaparRTepRCTINED ODOT0TeK
Tema 3.1 Cpaiedne wosaiiey | Copcpueanne yoefig o v epaila 2
WILIECHR I | OcoBennocTH KOMMITIRY HILKOE § PRATHULIE (IUPAIEONIREE CHOTCMEX, 3
BomsomnocTn KOMALINEE S3K0E B onepansonma cioresax M5 DOS, 0582, LINIX
Npakrmaeckss paborm F s
"L‘pﬂmmmnm TAOUHIIA KOMBLT TR SO
Komrpoannan padorn 2
CasiocroaTeasnns paforn -
Payien 4, YVopanjeune nponcccasy 24
Tesan <.1 Tpoueccn. Hx 2

fud

CamocTraTennmns palora
FAmich Ha TCEBADEIMKE BCEX RO TMORITEE CODRITIR

[ ]

| Tesn 4.2 Tipotiscess n penmtmoyg

Conrpacaune yuehuhro sarepunan

L=
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Tema 5.1 Hc:mﬂlmm

] e pace Yetir e s iR

Hums oo Hie JUieion u v Copeprmusige yaelion marepsiim, Jatopa iopi-e i Ipas insecsmne pnﬂnll.t., camoctowreanan | Ofivem ¥ paritie
i [ vty  pafiorn ofVIHEHCR SRR O e
Bpesens. MomaTop Xoapa 1 !{_rmmn.[pummu :I]pﬂ]lﬂ,.“l:ﬂﬂ. Ukmopssie CoDWTHR W COCTONHEA MPOUCCCE A PoiihFoM -
ppemerm,  [omwmie EBanTa speyeni. Homdrae  moHitops.  Biok-cxema
visimouuposanud - Monwrops Noaps.  [npanneninne  npolecesl.  Pouneamembie
pecypehl. Cxema paborvs napannesuie. npoeceon. Cornpconanie plawMoaciCToRe.
ot CHIX ORI
Tema 4.3 Tiponcccnt o paamrnm | Cogepaanne yielinore mavepiaaas 2
OUCTRUDITH RN CICTEMUX I | Cpansmrensios XOPAXTEPACTHENL TINUICCONE § PRUTHYHMX COCPUiHOMNLY  CHCTEMAN: d
ENHANIEL YOPARIEHEN R DOIpelieimy  pruiEdaisy  PECYPCOR, CORMMTHE 0O piHs
MpOUeCoon, YIPANGEHRE MRILECEUM
| Hpasineciny pabora 2
Cpunnnreniios TalbuaHmn NRONeccon B PEUTIMHL ONCMITHONHED CHOTEMEN.
Casinerowreanung palors .
Tewmus 44 Tlosromese  women, | Conepaon e Vet s Moo ! 2
RPN I KN L — mepepmim  cholmeNl  Momiy  dpoleccasal.  Ouepenn :ni 2
opepaimennkis chcrema 052 0 WINDOWS. Tpe mpa ovepenel 5 omcpannormol |
cicteme OS82 — LIFO, FIFO w npHopETCTHAA  ovcpeih. Mexanwiy cooGuicHolt B
onepatmossol cetede Windows, byiep cooBumni W Gypep ofaEnn ¢ mOoMODLIG
EOMTOMBIY MILTKON, Oepelel i KnHLnon. il i
Mafoparopuns padora ' 2
OC Windows. Texnomng OLE
Casiocronreapnan pabors 2
Temn 4.5 Tyvimwoswe corvaition | Cogepamnne Yo oo MiTcpnim 2
[ IneorspameHie TYIHEDE | | Howsarie TynHEcsol cHTynmsn. ¥onoss soarskHoncHis Tymiioon, Tlogibneie 2
viroRHia sosHErdoserEl Casocrosmensyas pabora TVITHEOR
Hpaktneckne yuswms :
Moneimposarne SITOPITMOR NPETOTHREIEHEE B oD TVITHEORLY CHTYAITHR I | ! !l{
| CasoerouTen.nas pasora 2
Pataea 5§ ¥Ynpanacnne onceparnmiioi nasarin 16
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Fuinretaly LT PECALLHIL. [pisepnie anropuriat poioThs ULPY RO

Camocrowreannan padors

Tenam 6,2 AGcondymieam n

Hammenoeanme pouieien n iem Coaepmunne yaelnoro sarepnaia, AalapaTopase n ipakTressne palrmd, camocomieinnen [ (Nines s
| I | S _padora odysmmmeses bl Lt ol
pacnpeatiene namarie Metons || Meabiiiam mum‘mrn |I:n|nr;|r.m.|u1m PRCIPCIESEHAE VEMETH — JOCTOMHETER, OO TErRs, D 1
VIPARACHIS COODDTHT TIMATH MEIPEPIIIONG  pacipeidsenin.  Fuaeid ¢ quikcposaniusm  paainsam.  Pasnesm ¢
NANHERLMN  TRANHIEAMA, | Loy mmpmecine LT L iromnesr I"MI]:PE,JIEIIEHHE MOAATH ©
HeCKOTRERMM piagenasid. MeToin pacopeieicnng Caotommol masMaisi, Almapatisie il
TIPOTPaM LG COTACTED YA T nassTs. Cnocolind J0is e TIEs T .
Tern 52 Henpepramindge pasgemnia. | Cosepaanne yaefinoro varepnans P
Panpumnoe pacnpeaenreine || Bueiitas o misyrpeisss dpainictiranig, Bupryitiii iasts. Dyvisman Tpaienamspon 3
Mesninosy  vposemign.  Dyviung  IporpUMMs-IURIEPpORILBEL  asETH,  Mexaimrs
pavreacwd gerrpiviaol vasoon. Pasienonne namatH ua poncass Paciiponenounc
MOMATH © PRIgenasi PHECHPOBIHHOID. pasvepe. Pocrpeneseass ST © Paiemumn
HEPEMETIOT [RITMEpa.
Tesma 5.3 Crpyirypa nasmari Cogepsainne yueinoro warepuam o 2
1| Hoermueckoe Neneiye LIPECHDIT POCTIRECTIA, Luimupnm.l nossTh. Hepawas nmmaTs, 1
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