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IosicHuTeIbHAS 3aNHCKA

JlononuutenbHas oOmeoOpaszosartenbHas oOliepasBuBaollas nporpamma «Puzronorus
yesoBeka» (hanee — MporpaMma) €CTEeCTBEHHO - HAayuyHOIl HarpaBieHHOCTH 0a30BOro ypoBHs
npeaHasHa4YeHa JUI  YHalMXcH, MPOABNAIOIMX HMHTEpec K Ouosorum M NpOEKTHO-
uccnenoBaTenbekoii  aestenbHocTH.  [lporpamma  HanpaeieHa Ha  paciuMpeHHe  3HAHMIA
oOyuaroumxcs B 0o0nacTi GU3HONOrHN YeJIOBEeKa, a TakikKe MOJArOTOBKY K BBITOJIHEHHIO 3aiaHuil,
BCTPEYAKOIUMXCA B HCIMBITAHHAX PasJMYHOrO YypoBHs (npeanpodeccHoHaNbHbIX 3K3aMeHax,
KOHKypcax, onumnuanax, ['HA).

Copnepixanne nporpaMmel cnocoOcTeyer (HOPMHPOBAHUIO OCHOB €CTECTBEHHO - Hay4yHOIl
rpaMOTHOCTH, PACLIMPEHHIO M CHCTEMATH3ALMK 3HaAHWI 00y4aroLMXCs M0 OCHOBHBIM pasjienam
Ouonorunyeckoii Haykn. [lporpamma mosker ObiTh peann3oBaHa C TNPUMEHEHHEM LMPOBbIX
o0pa3oBaTesibHBIX TEXHONOINii, TEXHONOTHIT CMELIAHHOrO 00yUYeHus,

AKTYaJIbHOCTb NPOrpaMMbl
AKTYaJIbHOCTb JI@HHOI1 NMpOrpaMmsl MOAKPEIUIAeTCs MPakTHYECKON 3HAYMMOCTBIO M3yvyaeMbIX
TeM, YTO CrOCOOCTBYET MOBBIIEHHIO MHTEpeca K MO3HaHUI0 OMOJOrHU M OPUEHTHUpYeT Ha
BbIOOp mpoduaa. Y o0yuarommxcs CKIaJbIBAETCS TMEPBOE MPEACTABICHUE O TBOPYECKOIl
HAYYHO-MCCNIEIOBATENIbCKON  NESTENbHOCTH, HAKAMIMBAIOTCA  YMEHHS  CaMOCTOSITETbHO
paciumpsTh 3HaHus. [IIKOJIBHUKH NOCTHraKOT JIOFMKY HAY4HOI JEATENbHOCTH B CIEAYIOLIEN
MOC/IeA0BATENLHOCTH:  MCCJIEIOBAaHHE  SIBJIEHMs, HaKomJieHne HHpoOpMauuu o  HEéM,
cuctemMaTnsaums MHGOPMALMHM M MOMCK 3aKOHOMEPHOCTEN, O0BACHEHHE 3aKOHOMEPHOCTE,
YCTAHOBIIEHHE MPUYHH MX CYLIECTBOBAHMSA, M3NOKEHHE HAy4HOI MH(POPMALINH, MOCTHIKEHHE
METO/IOB HayYHOI'O MO3HAHMS.
Paznen «Yenosek M ero 30poBbe» MOXKHO Ha3BaTh OJHHM M3 Haubosiee aKTyaJbHbIX B JKH3HH
moboro u3 Hac. 3HaHMs O PYHKUMAX HEIOBEHeCKoro opranmsma, 00 ocHoBax 370poBoro obpasa
KH3HM HeOOXOAMMBbI HE TONbKO Bpauam uim Ouonoram. Marepuan, ms3naraemMelii B 9TOM pasjerne,
ABJIAETCA aKTyaJlbHbIM B JKH3HH moboro HEJIOBEKa, BHE 3aBHCHUMOCTH OT poja NeATeJIbHOCTH,
KOTOpbiit OH BbiGOpe. B oTBer Ha 3anpocel o0wecTsa Bee 0Olblle BHUMAHUS B LIKOJbHbBIX Kypcax
yaensercs npobGiemMam oxpaHbl M nojaaepkanus 3a0posbs. Ilupoxuii HaGop BO3MOXKHOCTEI,
obecrnieurBaeMbIX LM(POBBIMH CPEACTBAMH M3MEpeHHus, He TOJbKO obecrneunBaer B XOje
MPAKTHYECKOi paboThl HArNMSIHOE BhIpAKEHHE
Hosu3na nporpammsl
B npouecce oOy4enus no [lporpamme opraHusyercs camoCTOATENIbHAs
MO3HABaTeJIbHAsl JIEATEJIbHOCTh OOYYaKOIIHMXCA, Pa3BHBAKOTCH HABBIKH CaMOOpPraHH3allMH,
dopmupytomne noTpedHOCTh K AanbHeiimeMy caMooO0pa3oBaHMIO M MCMONb30BAHUIO
pa3sHOOOpa3HbIX HCTOYHMKOB HH(pOpMaLH,
Ieparorunueckas uenecoodpasHoCTh

ITporpaMma npu3BaHa MNOBBICHTL KOMIETEHTHOCTH OOyYarOMXcst B (PYHAAMEHTAIbHBIX
BOMpocax 00weit Ononoriu Yepe3 NpakTHYECKyI0 W TEOPETHHECKYIO [esATe/IbHOCTh, HAMPaBICHHBIX
Ha OCO3HAHHE HAaMpaBaeHUit OMONOrNH KaK eINHOI BCeoObeMIIOIeH HAyKH,

Henan nporpammbi
Pa3suth y y4aumxcs MHTepec K OMOJIOrnyeckM HaykaMm M OrNpedeséHHbIM BHUIAM IPaKTHYeCcKOil
AEATeNIbHOCTH (MeaniHHe, 1abopaTOPHBIM HCCAETOBAHMAM M JIP . ), BLIIBUTb HHTEPECHI U TOMOYb B
BbIOOpE MpoduIs B CTapiueM 3BeHe
[To3HaKOMHTb € COBPEMEHHBIMH METOJAMH HAYYHOrO HCCNIeOBAHUA, NPHUMEHSIOIUMHCA TIPU
M3y4eHHH (PU3NONOrHYecKHX MpPOLECCOB OpraHu3Ma YesioBeKa
BoopykuTh yuaimxcs HEKOTOPbIMH HaBbIKaMn camoHabmojeHns u JabopaTOPHBLIMU HABbIKAMM.
Pacimmputs 1 yrinyOuts y yuamuxcs o0uebnonornueckuii Kpyrozop rno JaHHOH TeMaTHKe.

[lnanupyembie pe3yabTarbl OCBOCHHS Y4yeOHOro npeamera OHONIOrHH C  ONHCAHNEM
YHHBEPCAJIbHBIX Y4eOHbIX ACHCTBHIl, ZOCTHraeMbIX 00y4ar0 LIHMUCS
JInuHoCTHBIE



yHalHuecs MOJYHHT BO3MOXKHOCTB A (JOPMHPOBAHHS CIEAYIOMMX MUYHOCTHBIX YY /I
omnpeiesieHne MOTHBALINH M3y4eHHs y4eOHOro MaTepuana; — OLIEHMBaHHE YCBaMBaeMOro y4yeOHOro
marepuana, HCXOAs M3 COLMaJIbHBIX M JIMYHOCTHBIX LEHHOCTeH, — (opmMHpoBaHUe LENOCTHOM
HAy4YHOH KapTHHbl MHPA, — TNOHMMAHME BO3PACTAIOLIEH POJM ECTECTBEHHBIX HAYK M HAYyYHBIX
MCC/IEIOBaHHII B COBPEMEHHOM MHpE, TMOCTOSHHOTO MpOLEcca 3BONIOLNM HAYYHOTO 3HAHNS,
3HAYUMOCTH MEKIAYHAPOIHOr0 Hay4HOro COTPYAHWYECTBA; — OBJIAJIEHHE HAYYHBIM TOJIXO/IOM B
pelleHny 3aja4y; — OBJIAJIEHHE YMEHHEM CONOCTABNATH 3KCMEPUMEHTAIbHbIE M TEOPETHYECKHE
3HAHWSA C OOBEKTHBHBIMH pEaTHsMH JKH3HM, — BOCMHMTAHNE OTBETCTBEHHOTO M OepexHoro
OTHOILEGHNA K OKPY’XKaloleil Cpene, — OBlaJieHHe YKOCHCTEMHOIl MO3HABATENLHOI MOJENbIO 1 eé
MPUMEHEHHE B LENAX MPOrHO3a 3KOJOrHYECKNX PUCKOB JUIst 3110POBbs JH0j1ei, 6e301acHOCTH XKU3HM,
— OCO3HaHME 3HAYMMOCTH KOHLEMUMH YCTOHYMBOrO pasBuTHsi, — (QopMupoBaHHe yMeHuii
Oe3onacHOro 1 3 PeKTHBHOrO NCNOIbL30BaHKA 1a00PaTOPHOro 0OOPYAOBAHNUS, NPOBEACHHSA TOUHBIX
M3MEPEeHNiT M aNeKBaTHOH OLEHKH TNOJY4YEeHHBIX Pe3yJNbTaTOB, MpPEACTABICHHS HAYyYHO
000CHOBAHHBIX apryMEHTOB CBOMX JEHCTBHIl, OCHOBAaHHBIX HA MEKIPEAMETHOM aHayl3e y4eOHbIX
3a/1a4

MeranpenmMeTHbIie pe3yabTaThl

PeryasituBHbie

ydaroumiics noxy4uT BO3MOKHOCTD /Ul (POPMUPOBAaHNS CIEIYIOUHX PEryJ/IsTHBHBIX
YV

— 1LeNenojaraHye, BKJIIOYas NMOCTAHOBKY HOBBIX Lenell, npeobpa3oBaHue MPaKTHUYECKOIT
3a/71auM B NMO3HABATENbHYIO, CAMOCTOATENbHbIH aHANIN3 YCIOBHIT JOCTHIKEHHS LIEJIN Ha OCHOBE yuéra
BbIJIEJIEHHbBIX YUHTEIeM OPUEHTHPOB JIEICTBHA B HOBOM yueOHOM Marepuae;

— TUIAHMPOBAHME MyTH JOCTHKEHHUS LIEJIeiT;

— YCTaHABIMBAHHME LEJEBBIX TNPHOPHTETOB, BbIACJICHHE AJbTEPHATHBHBIX CHOCOOOB
AOCTHXKEHNA Lenu 1 Beibop Hanbonee s pexTnBHOrO cnocodas

— YMeHHE CaMOCTOATEIbHO KOHTPOJIHPOBAThL CBOE BpeMsi M YITPaBIsATbL UM

— yMEHHE NMPUHIMATb pelleHns B npoOiIeMHOI CHTyaLlH,

— MOCTAaHOBKA y4eOHOI1 3a/1a4n, COCTAaBJICHHE MJIaHa U MOCIE0BATeIbHOCTH IeHCTBHIIA;

— opraHu3aums pabovero MecTa npy BhIMOJHEHHN XHMHYECKOTO IKCIePUMEHTA,

— TMPOTrHO3MPOBAHME PE3yJIbTATA YCBOEHHs, OLEHHBAHME YCBOGHHOIO Marepuasia, OLEHKa
KA4eCcTBa M YPOBHs YCBOEHHA, KOPPEKLMA B MJIaH U Cnocod AeiicTBUsA NPH HEOOXOAMMOCTH

IosnaBaresibubie

YYaIOLIMICA TMOJYYHT BO3MOXKHOCTb JUld (POPMHPOBaHMs CIIEAYIOLINX MO3HABATENbHbIX
YV I nouck u BbiaeneHne HHPOpMaLni;

— aHanu3 ycnosuii u TpeboBaHmii 3anaumn, BeIOOP, conocTaBieHne 1 000CHOBaHUE crnocoba
pelueHus 3anayu,

— Boibop Hanbonee sddexTuBHBIX CcnocobOB peleHus 3anauvm B 3aBMCHMMOCTH OT
KOHKPETHBIX YCJIOBHIT;

— BbIABHIKEHHE H 000CHOBaHHE rMMOTE3bI, BLIOOP crnocoda eé npoBepKH,

—  CaMOCTOSITENIbHOE CO3/JIaHHE AaJropuTMa JIeATeNIbHOCTH MpPH  pelieHnH rpodnem
TBOPHYECKOro M NOMCKOBOro XapakTepa,

— Y4YacTBOBAThb B MPOEKTHO-HCCIIEN0BATENbCKOI ACATEILHOCTH,

— MPOBOANTL HAOMOIGHNE M IKCTIEPUMEHT MO PYKOBOJACTBOM YUUTEJs,

— J1aBaTh ONPEJICIEHNE MNOHATHAM;

— OCYUIECTBJIATb CPaBHEHME, KIacCH(HMKALHIO, CAMOCTOATENbHO BbIOMpas OCHOBaHMSA W
KPUTEPUH 11 YKa3aHHBIX JIOTHYECKHX OnepaLimii,

— 0OBACHATH ABJICHHA, MPOLIECCHI, CBA3M W OTHOLICHHS, BBISBJIAEMbIE B X0/1€ HCCIICI0BAHNS,

— YMETb CTPYKTYPHUPOBATh TEKCThI (BbIAENATH IJIaBHOE M BTOPOCTENEHHOE, I'TIABHYIO WJIEH
TEeKCTa;

— aHAJIM3MPOBaTh, CPABHUBATH, KiacCu(puuupoBaTs 1 00001aTh (akTel U ABICHNS,

— BBIABJIATD MPUYNHBI 1 CJIEACTBHSA MPOCTHIX ABJICHMI,

KomMMyHHKATHBHbIE



YHAOLIHIICSA MOMYYNT BO3MOKHOCTD JUTs OPMHUPOBAHHS CIEIYIOINX KOMMYHHUKATHBHBIX
YV

— co0m01aTh HOPMBI MyOJIMYHOI peun U PerjIaMeHT B MOHOJIOre M JUCKYCCHH,

— (popmynpoBaTh COOCTBEHHOE MHEHHE M MO3HLINIO, APIYMEHTUPOBATh UX;

— KOOPAMHHMPOBATH CBOK MO3MLHMIO C MO3MLUMAMH NApTHEPOB B COTPYAHUYECTBE MPH BbIpaboTKe
o0wiero peweHns B COBMECTHOIT ACATENBHOCTH,

— YCTaHaBJIMBATh M CPABHMBATh PA3HbIE TOUKM 3PEHMSA, MPEIKIE YeM NMPUHUMAThL PEIICHNA U [eNaThb
BBIOOP;

—  OCYIIECTBJIATH B3aWMHbIH KOHTPONL M OKa3biBaTh B COTPY/IHHYECTBE HEOOXOAMMYIO
B3aHMOMOMOLIb;

— OpPraHu30BBIBACT M TUIAHUPYET Yy4yeOHOE COTPYAHHYECTBO C YUYHMTEJNEM U CBEPCTHHKAMMU,
onpenenaTb UeaH M (YHKUMH YY4aCTHHKOB, crocoObl B3aHMMOEHCTBHS; IUIAHMPOBATh 0OLIKME CrocoObl
paboTsi®

— y™meThb paboTaTh B rpynne ycTaHaBinsaTh paboune oTHomenns, 5QQeKTuBHO COTPYAHNYATS,

—  €nocoOCTBOBATH MPOAYKTHBHOI KOOMEpauuu, yCTpauBaTh TPyNnoBbie OOCYXKAEHHA U
obecrieunBaTh OOMEH 3HAHWAMH MEXKIY YJIEHAMM Tpynnbl Uis MpUHATHS 3((PEKTHBHBIX COBMECTHBIX
peLueHmii;

— CaMOCTOATENIbHO OPraHH30BBIBATL YueOHOE B3auMOeiicTBIE B rpynne (onpeaensrs oduue uemnm,
pacnpesenaTh posin, A0rOBapHBATLCA APYT C APYTrOM

CpencrBom (opmupoBanus komMmyHukatHBHbIX YY1 cayxar TexHonorus npobieMHOro jamaiora
(nodysknaroimnii ¥ noaBOAALIMIT Ananor) U paboTa B MaibiX rpyrnmax, Takike HCIOJIb30BaHHE HA ypoKax
3JIEMEHTOB TEXHOJIOTHHN NMPOAYKTHBHOTO YTEHMS.

IlpeamerHbie pe3y.ibTaThbl

yHaroWUIACS HAY4YHTCH.

— BBUIENATh CYLIECTBEHHBIX TMPH3HAKOB OMONOrHyeckux OOBEKTOB (OTJIMYHTENbHBIX TPHU3HAKOB
JKMBBIX OpPraHM3MOB, OpraHM3Ma 4eJOBeKa, >KocucTeM; Omocdeps) M npoueccoB (0OMEH BelecTB M
NMpeBpaulieHe HSHEPruy, TMNHTAHHE, [ObIXaHHWe, BbIIEJIEHHE, TpPaHCNOPT BEIIeCTB, PpOCT, pPasBHUTHE,
pasMHOKEHHE, PeryJsLus KH3HeAeSTeIbHOCTH OPraHu3Ma; KPyroBOpOT BELIECTB M MPEeBpalieHne YHepruu
B 9KOCHCTEMAX );

— MNPUBOAMTH JIOKA3aTeNbCTBAa (aprymeHTalys) poJACTBA 4YeloBeka €  MJIEKONUTAKINMU
JKMBOTHBIMH; B3aMMOCBSI3M YEJIOBEKA M OKPY/KaKoWIel Cpebl; 3aBUCHMOCTH 3/10pOBbS YejloBeKa OT
COCTOSIHMSA OKPYKaloLIei Cpeabl; HeoOXOAMMOCTH 3allMThl OKpyJKaiowei cpeabl, coOmoaeHns mep
npounakTiky 3a001€BaHNii, BbI3bIBAEMBIX PACTEHHAMH, JKNBOTHBIMH, OakTepusMu, rpubamMu 1 BHPyCcaMH,
TpaBmatu3ma, crpeccoB, BWY-uHdekunu, BpeaHbIX MpHBBIYEK, HApYLIEHHs OCAHKHN, 3pPEHusi, Clyxa,
MHPEKLMOHHBIX M NPOCTYAHBIX 3a001eBaHHil;

— OMpeaenATh NMPHHAUICKHOCTE OMONOrHYECKMX OOBEKTOB K OMpE/eNICHHOH CHCTEMAaTHYECKOi
rpynne,

— 0OBACHATH POJIb OMOJOrHM B MPAKTHYECKOI AEATENBHOCTH J0JIel; MecTa 1 pojH YesloBeKa B
NpUpoae; POJCTBA, OOLIHOCTH TPOMCXOXKIAEHMS M 3BOJMIOLMH PAcTeHNil M JKMBOTHBIX (Ha npuMepe
COMOCTABJICHNA OTAEJNBHBIX TPYNM); POJM Pa3INYHBIX OPraHU3MOB B JKM3HM 4YEJIOBEKa, 3HAUYEHNs
Omonornueckoro pasHoodpasus s coxpaHenns ouochepsr; MEXaHH3MOB
HACNEACTBEHHOCTH W  W3MEHYMBOCTH, TNPOABJIEHHUS HACNEACTBEHHbIX 3aboneBaHuit y wvenoseka,
BH000pa30BaHus 1 MPUCTIOCOOIEHHOCTH,;

— pasnnuarh Ha TabaMuax 4acTM M OPraHOMIbI KJIETKH, OPraHOB M CUCTEM OPraHOB 4e/IOBEeKa, Ha
JKMBBIX 00BbEKTax M TabJMIax OpraHoB LIBETKOBOTO PacTeHHs, ChEIOOHBIX M SIOBHTBIX IPHOOB; OMACHBIX
JUISA YeJIOBEKA PACTEHMIT U )KUBOTHBIX,

— CpaBHHBaTh OMONOrNUecKne 0OBLEKThI M MPOLECCHI, YMETh 1€/1aTh BbIBOAbI H YMO3AKIIIO-

YeHHsA Ha OCHOBE CPABHEHMSI,

— OBJIaJIeTh MeToAaMn OHONOruyecKoil Haykn: Habmoaenne n onucaHue GUONOrnueckux 0OHLEKTOB
M MPOLIECCOB; NOCTaHOBKA OHONOrMYECKHX IKCTIEPHMEHTOB H 00BACHEHHE UX Pe3yJIbTaTOB;

— 3HAaTb OCHOBHbIE NMPaBHJIA MOBEJIEHHs B MPUPOJIE U OCHOB 3/10pPOBOIo 00pasa KHU3HM;



— TMPOBOJAMTHL aHAJM3 M OLEHKY MOCNeACTBUI AEATENbHOCTH YelOBeKa B TNPUPOAE, BIMSAHUA
bakTOpOB pHCKa HA 3/10POBbE YeJIOBEKa

— 3HaTh M cobmonaark npasuna padboter B kabunere Guonornm;

— cobmoaare mnpaBuna paborel ¢ Ouomormueckumu npubopamm M MHCTPYMEHTaMH
(npenapoBanbHbIe MIJIbI, CKAJIbIEJNH, JIYIbl, MUKPOCKOIBI, Ln(posoe saboparopHoe obopynoBaHue),

— OCBOWTb MNPUEMBbI OKa3aHHs TNEpPBOii MOMOLIM TPOCTYAHbIX 3a00JeBaHMsAX, OXKOrax,
0OMOpOKeHMsAX, TPaBMax, CMACEHHH YTOMAIOLIEro; PaLMOHATBHON OpraHu3auMM TPyAa M OTAbIXA;
nposeeHus HaOMOAeHNIT 32 COCTOsTHHEM COOCTBEHHOTO OPraHn3Ma.

OGyuatoMiics nonay4uT BO3MOKHOCTE HAYHHTHCS

— OBJIAJIETh YMEHHEM OLIEHNBATh C 3CTETHYECKOIT TOUKHM 3peHust 00BEKTHI JKUBOII ITPUPO-

Zibl; — JIOKa3bIBATH B3aHMOCBA3b OPraHOB, CHCTEM OPraHOB C BBIMONHAEMbIMU (DYHKLMSAMH; — Pa3BUBATDH
MO3HABAaTENbHbIE MOTHBBI H HHTEPECH! B 001aCTH aHATOMHH 1 (PU3NONIOrHH; — MPUMEHATH AHATOMHYECKHE
MOHATHS ¥ TEPMHUHBI JUIS BBITIOJIHEHNS! MPAKTHYECKUX 3a/1aHHii

DopMbI KOHTPOJIS

Kountpons pesynsratos o0yuenns B coorsercTun ¢ aanuoi OIl nposoantes B popme nucbMEHHbIX
M IKCMEPUMEHTANbHBIX PaboT, MpeanonaraeTcs NpoBEAeHHE MPOMEKYTOUHONH M HUTOTOBOH aTTeCTaLnu,
ITpomeskyTouHast arrecTalus NPOBOANTCS B BHE TECTUPOBAHMS M0 TEMaM Kypca, NPHHUMAKOTC OTYETHI 110
npakTnyeckuM paboTaM, camMOCTOsTeNbHbIe TBOpuYeCKHe paboThl sUTOrOBblE yueOHO-UCCIIEN0BATENbCKIE
npoexTsl. UTOrosoe 3ausTie nNpoxoanT B BHAE HAYYHO MPAKTHHECKONH KOH(EPEeHLHH WM KPYrioro ¢Toja,
r7ie 3acHyLIMBAIOTCA AOKNAAbl YYAIIMXCA MO BbIOPAHHONH TeMe WCCIe0BaHUA KOTOpPbIE MOTyT ObITh
rnpezacTasieHbl B popme pedepara uiam oTyéra rno mccienoparenbekoit padore (Ipunoxenue 1),
OranuurenbHas 0CO0EHHOCTL MPOrPAMMBI
OG6yuenne no nporpaMme NOMOKeT 00y4aIOLMMCs MOBLICHTL CBOI 00pa30BaTeNbHbIH YPOBEHb, KOTOPbIIt
MOKeT ObIThb NMPOAEMOHCTPHPOBAH MpH npHeMe B npeanpodeccHoHanbHbie U Mpo(uiibHbIE KIacChl, a
TaKKe Ha MCMBITAHWAX pPa3JMYHOrO ypoBHsA (onuMMnMazax, KOHKypcax, (ecrusansXx, HWTOroBoii
arrecraumum).

Kareropus ody4arommuxcs

[Tporpamma paspaborana ans obywaiommxces 14-16 ger, kenaoounx MOJYHHUTh 3HAHUA 10 OCHOBAM
LINTOJIOTHH € 3NeMeHTaMn Onoxnmuu, renetuku, rucronornn. Habop B rpynmner ceoboaneiii. Konnuecrso
obyuarowmxcs B rpynne 10 10 yen.

Cpoxn peasn3auus nporpaMmmbl

[Tporpamma paccuntana Ha | rox oOyuenus. OOliee KOJIMYECTBO YacOB B I'0Jl COCTABNAET 36 4acos,

DopMbl B PEKHM 3AHSTHI N0 NporpamMmme

[Tporpamma peanusyercs | pa3s B nenemo no 1 gacy. I[lponomxurenbHOCTb yueOHBIX 3aHATHIT YCTAHOBIEHA C
y4eTOM BO3PACTHBIX 0coOeHHOCTell 00y4aroLHXCcs, A0MyCTHMOI Harpy3KH B COOTBETCTBUM C CAHUTAPHBIMU
HopMmamu 1 npasuiamu, yreepxaeHHbiMu Canllun 2.4.3648-20.

®dopma 3aHATHI MHAMBUAYaNbHO-TPYNNOBas € NPUMEHEHHEM LM POBBIX
TEXHOJIOTHIA.

ITo uToram peaausauuu nporpamMmmbi 00y4aromuecs OyayT_snams:

» OCHOBHbIE 3Tarbl Pa3BUTHS LINTOIOMHH, OCHOBHbIE MMOJIOKEH s KIETOYHOH TEOPHUH, POJib LIUTOIOHH
B CHCTEME OHOJIOrHYECKHUX HAYK H €€ NPHKIAJHOE 3HAYEeHHUE,

. OCHOBHYIO TEPMHHOJIOTHIO 1 METObI MCCIIEA0BaHMil B 001acTH (PH3NOIOTHH,

YCTPOICTBO CBETOBOIO M 3JIEKTPOHHOIO MHKPOCKOIIA;

= 0COOEHHOCTH CTPOoeHHs H (PyHKIIMOHHPOBaHHS OpraHN3Ma 4YesoBeKa

. OCHOBHBIE MOHATHS (PH3NOIOTHH, MOIEKYISPHOIT OHONOrMH, TeHETHKHU, THCTOIOTHH U AMOPHOIOrHH,

. anrOPHTMBbI PELIEHH s MPAKTHYECKHX 3a/1ay.
ITo uroram peann3auny nporpamMmel, odyyaroumecs OyayT yyents:

. CaMOCTOSATENIbHO paboTaTh ¢ IMTEPATYPOIl H AHATH3NPOBATH POYHTAHHOE,

. JaBaTh KPaTKie, YeTKHE 1 JIOrHYHbIE OTBETHI Ha MOCTABJIEHHbIE BOTPOCHI,

. pelarh THIOBbIE 3aJaHUS MO LUNTOJIOTHH, BBIMOMHATL nabopaTopHble paboThl M MPAKTHYECKHE

3a/1aHus;



. caMmocTosTeNbHO pabotaTk ¢ unpposoii naboparopuei.
HOPMATHBHO-METO/JHYECKHE OCHOBBI IIPOT'PAMMBI

1. Mdenepanbhblii 3akoH Poccuiickoit Penepaunn ot 29 nexabpsa 2012 roma Ne 273-P3 «O06
obpasoeanmnn B Poccuiickoii @enepaummy.

2. Yka3 npesunenta Poccuiickoii @enepaunn or 7 mast 2018 roga Ne 204 «O HaumoHaJ bHbIX
LeJIAX M CTpaTerHyeckux 3aaayax passurus Poccuiickoit @enepaunn Ha nepuon no 2024 roxa.

3 Haunonanensiii  npoekt «OOpaszosanue», yrBepikaeHHbll npesuauymom Cosera mnpu
[Tpesnnenre Poccuiickoii Peaepaumu Mo CrparerHyeckoMy pasBUTUIO M HALMOHAJbHBIM TPOEKTaM
(nporokon ot 24 nexaGps 2018 rona Ne 16).

4. [puopurernsiii npoext «JloctynHoe aononuuTenbHOE OOpazoBaHue AETEI», B peaakuun
nporokona npesuanyma Cosera npu Ilpesnnente Poceuiickoii @epepaiinu 1o crpaTernyeckomy pasBUTHIO
M MPHOPUTETHBLIM npoekTam ot 19 cenTsdps 2017 rona Ne 66
(7).

S.Ipoext KoHuenuuu pa3sutus 10N0aHUTEIbHOTO 00pasosanusa aereit 1o 2030 ropa.

6. DenepanbHblii npoekT «Ycnex kaxaoro pedeHka», B peaakiMM TPOTOKONA 3acelaHus
MPOEKTHOr0 KOMHUTETA M0 HAaLMOHAIbHOMY npoekTy «O6pasoBanue» ot 7 nekadbps 2018 roga Ne3.
T INpukas munucrepcersa npocsewenns Poccuiickoit Meneparun or 09 nosbpa 2018 Ne 196

«[Topsinok opraHm3auMu M OCYLIECTBIEHHs 0Opa3oBaTeNbHOI AEATEeNbHOCTH M0  JIOMOJHUTENbH bIM
06u1eo6pa3oBaTesibHbIM NIPOrPaMMam».

8. [Tocranosnenne [1aBHOrO rocyapCTBEHHOrO CaHMTapHOro Bpauda Poccuiickoii dPenepaumn
or 28.09.2020 Ne28 «O06 yreepxkaennn Caullun 2.4.3648-20 «CannTapHOoINUaEMHONOrHYECKNE
TpeboBaHHs K OPraHu3alisM BOCIIUTaHHs H 00y4eHHs, OTABIXA N 03JJOPOBJIEHMS eTeil 1 MOJIOIEIKH,

COJIEP’KAHHUE ITPOT'PAMMBI YUYEBHBIN (TEMATHYECKHMN) IIJIAH

Ne n/n [Ha3zsanue pasznenos KonnuecTso Popmbl aTTecTaluu/ KOHTPOA
1acoB
e e e
e
-] 5
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g |k
~
="
=
1. BBoaHOe 3aHATHE 3 ]1 2 Bxonsiee TecTupoBaHue
2. Ctpoenne u pyHKLHH OpraHu3Ma. 3 1 2 Texyumii KOHTPOJIb.
HHcTpykTa) no TexHuke 6e30macHOCTH Beinonxenne MPAKTHYECKHX]
BajlaH it
13 Perynsiuus GyHKUMIT opraHu3ma 4 2 2 Texyumii KOHTPOJIb.
Boinonxenne MPaKTHYECKNX
Bamanuii, Pabora Hag npoexkTom
4. [TokaszaTenu paboTb! MbllLl. YTOMIEHHE 4 2 2 Texyumii KOHTPOJIb.
BHyTpeHHss cpena opraHu3ma BbirnoaHeHHe rnpakTuyecknx
BagaHuii
5. Kposoobpauienne - D 2 Texyuumii KOHTPOJTb.
Brimonuenue MPAKTHYECKUX
BagaHni




6. Cepaue — ueHTpaibHbli oOpraH cucTembid 3 | Texyumii KOHTPOJIb.
KpoBOoOOpalueHns Bbinonuenue MPaKTHYECKUX
Bamanuii, Pabora Hag nmpoekTom
7. JIbixanue. [Tnmesapenue. 3 2 | Texyumii KOHTPOJIb.
Boimonuenue MPaKTHYECKUX
BagaHni
8. OOmen BewecTs 1 3Heprun. Boynenenne. Koxa. 3 2 1 Texywmii KOHTPOJIb.
Boimonnenue MPaKTHYECKHUX]
Banannii. Pabora Haj npoekrom
0. buo3IeKTpHYecKkne sBlIeHHs B opraHmsme.3 2 1 Texywmii KOHTPOJIb.
JKu3HeHHbII 1My Thb YenoBeKa (LUMKIbI Pa3BHTHA). Boinonnenue MPaKTHYECKHUX
PeasibHblii 1 GHONOrHYeCKHii BO3pacT. Bajanuit. PaGora Haz npoexTom
10. [TpoekTHas paboTa (3aunTa NpoexTa) 5 - S HUrorosoe TeCTUPOBAHHUE,
Bauira npoexra
36 17 19

| ! .
COJIEP/)KAHHUE YYHEBHOI'O (TEMATHYECKOTI'O) IIJTAHA

Tema 1. Crpoenne u pyHKUHH OPpranu3ma,
Hexoropeie oOmme nanHbie O cTpoenmsn opranusma. Pabora €0 CBETOBbIM MHKPOCKOMOM:

paccMOTpeHne MHKPOnpenapaToB knetkn, Tkanei. Ctpoenne u ()yHKLMN OPraHOB U CHCTEM OPraHoB,
Tema 2. Perynsiuns pynkumii opranmsma. Opranusm kak uenoe. Buabl perynsaunii
(byHKuMii opranu3ma.
Tema 3. llokasaresan padoTsbl Mbil. YTOM/IEHHE,
Jlabopamopnas paboma Ne 1. «OnpenenexHne CHiibl MBILIL, CTATHYECKOI BLIHOCIHB OCTH M MMIYJbCa
CHIIBD).
Jlabopamopnas paboma Ne 2. «AxtuBHbII OTABIXY. Jlabopamopuas paboma Ne 3. «M3mepenue
abCOMOTHOIT CHIIbI MBILILL KHCTH YeJIOBEKa».
Tema 4. Buyrpenunsis cpeaa opranusma.
ITousitne o BHYTpeHHeil cpene opranusma. I'omeocras. Ponb pasnuuHbIX OpraHoB B MOAAEPIKAHUH
romeoctaza. KpoBb — oaHa u3 BHYTPEHHHMX Cpel OpraHm3Ma, 3Ha4ueHHe KpPOBM, KONMUYECTBO M COCTaB
kposu. Ilnasma kposn. Ocmornueckoe nasieHue ruiasmbl Kposu. ConeBbie pacTBOPbI: H30TOHHYECKHIA,
rUNEPTOHMYECKHIl, THMOTOHHYECKHil, I'emMonu3 3puTpounToB. benkn nnasmel Kpos. PHU3HOJOTMYECKHIl
pacTsop.
Tema 5. Kposoobpamenue,
3navenne kpoBooOpawenus. [IBikenne kpoen no cocynam. HenpepbiBHOCTb iBWKeHHs KpoBH. [TpuuuHel
nsukeHus Kposu no cocynam. Kpossnoe nasnenne. CkopocTb [IABHIKEHHs KpoBH. JIBHikeHMe KpoOBH 110
seHam. KposooOpatuenne B kanuaspax.
Jlabopamopnas paboma Ne 1. «Onpenenenye apTepraibHOro 1aBaeHus»
Jlabopamopnas padoma Ne 2. «Peaxuns YCC n AJ] Ha obuue Gusnueckie Harpy3kmn»
Jlabopamopnas paboma Ne 3. «Peakuus UCC u AJ] Ha NOKaNbHYIO HAarpy3Ky»
Jlabopamopnas paboma Ne 4. «Onpenenenne B NMOKOE MHUHYTHOTO M CHCTOMMYECKOr0 00BEMOB
KpoBu. Pacuér cepaevHoro mHaexkca».
Tema 6. Cepane — ueHTpaIbHbII OPraH CHCTEeMbl KPOBOOOPALIEHHS
Cepaue — ueHTpanbHbIl OpraH cucTembl KpoBooOpawmenus. OcobeHHOCTH CTpoeHust U paboThbi
kianaHoB cepaua. ITopoku cepaua BpoxaéHuble n npuodperénubie. Kapaumoxupyprudeckue MeTojibl
yCTpPaHEHHUs MOPOKOB Cep/La, MPOTe3NPOBAHHE KIIAMAHOB.,



Jlabopamopnas  paboma Ne 1. «Perucrpaums OKTI'. Onpenenenne OCHOBHBIX
UHIMEPBATIOB).
Jlabopamopnas paboma Ne 2. «BamsHue NCHXOIMOLMOHAIBLHOTO HAMPSOKEHUA HA 6apuadeabHocms

pumasa cepoyar.

Tema 7. Ibixanue. Iumesapenne,

3nauenue abixanns. COCTaB BALIXAEMOro, BbIILIXAEMOr0 1 aJibBEOJSIPHOrO BO3AYXaA.

3nauenne nuiiesaperns. CBOHCTBA NHLIEBAPHTENBHBIX (PEPMEHTOB,

Jlabopamopnas padboma Ne 1. «H3yuenne ¢(epmMeHTaTHBHOrO [EHCTBUS CIIIOHBI YeNOBEKa Ha
yrJIeBOJIbI».

Jlabopamopnan paboma Ne 2. «Onpenenenne o00BEMOB JIErKMX W HMX  3aBUCHMOCTH  OT
AHTPOMOMETPHYECKHX NMOKa3aTesneil u no3biy.

Tema 8. O6men Bemects u 3Heprun. Boinenenne. Koxa.
OOmen BewecTB Kak OCHOBHas (yHKuMsA Ku3HM., 3HavyeHue nuTaTesnbHbIX BewecTs. Ilpoueccs

ACCUMMISILIMK M AHCCHMIIsiLMK. Posib ¢epMEHTOB BO BHYTPHKJIETOYHOM 0OMeHe.

Crpoenne nouek. Pyukunn noyek. Kposocuabxenne nouek. ObpasoBarne Mo4u,

Perynsiuus nestenbHoctH novek. Hapywenuss pabortbl moueBbizeauTesnbHoil cucrembl. Tema 9.

Buod1eKTpHYECKHE SIBJIEHHS B OPraHu3Me.

JI. l'anbBaun u A. BoabT — HCTOpHA OTKPLITHSA «KHBOTHOrO ’sexktpuyectsa». Ilorenunan nokos,
meMmOpaHHO-HOHHas Teopus. [lorenuman neiictBus. Mi3meHenue HOHHOI npoHuLaeMocTn MemOpaH.
Kanuii-natpueBbiii Hacoc. 3HaueHHe perucTpauun OHOINEKTPHYECKMX sBjeHMIl. MeTonbl M3y4eHus
OHO3IeKTPHYECKHX ABJIEHHIT B opraHn3me: ssiekTposHuedanorpadus, ssexrpomuorpadus. AKu3HeHHbIi
nyTh Ye/10BeKA (UHKJIbI PA3BHTHS).

Peanbublii 1 Onosorunueckuii Bo3pact (iekumusi)
OHTOreHeTHYECKoe pPasBHTHE HETOBCKA. [Tonsitne o GHONOrHYECKOM H peajibHOM BO3PAacTE HEJIOBCKA,

lpakmuyeckan paboma Ne 2. «Onpeznenexye GHONOrHyecKoro Bo3pacra no Mmeroay BoiireHko.

Tema 10. 3amura npoekTHbIX padoT

Ipennaraercs ans npoekTHOIT paboThl Ceayone TeMbl (MPUMEpHbIE):

1 . JInnamuka pusnueckoit padorocnocodnoctun (PWC170) u MITK B Hee/IbHOM M MECAYHOM LIMKJIaX

TPEHNPOBKH Y CIIOPTCMEHOB N30PaHHOMN CrenHanu3aLnm.

2 . Jlunamuka YCC B nokoe W rnocie CreunanbHoil Harpysku y CrOPTCMEHOB B BbIOpaHHOI

CreuManu3alum B HEIENbHOM M MECAYHOM ILHMKJIAaX TPEHHPOBOUHOro mnpouecca. 3 . CpaBHUTENIbHAsA

xapakrepucruka obweii ¢usnueckoil padorocnocobHOCTH aeTeil CpeAHero M CTapuero LKOJbHOTO

BO3pacTa, aKTHBHO 3aHMMAKLIMXCS ¥ HE 3aHHMAIOLIIXCS CIOPTOM,

4 . Jlnnamuka wuuzaexca ¢usmyeckoit paborocnocodnoctn (MI'CT) B I'apapackom crentecte B
HEEeTbHOM H MECSYHOM LIMKJIAX TPEHHPOBKH y CIOPTCMEHOB BbIOPAHHOI Crieuann3atnm.

5 . CpaBuuTtenbHas XapakTepucTHka (PyHKLMOHANIBLHOrO COCTOSHMS HEPBHO-MBILIEYHOrO annapara y
CMOPTCMEHOB PA3IMYHBIX CMEeLHATN3ALMIT U KBaTn(HKALNKI MO JaHHBIM MHOTOHO-METPHH,

6 . XapaxkTtepucTuka nokasaresnei BHeurHero asixanus (U/1, BpemMs npon3BobHOIM 3a1€PIKKH JbIXaHUs)
B MOKOE M nocsie paboThl pa3aHMyHOIl MOLLIHOCTH.

7 . YCC u A/l npu pabore pa3HOi MOILHOCTH.

8 . ®u3HONOrHYecKas XapaKTepHUCTHKA MPEACTAPTOBbIX COCTOAHHII M0 BbIpakeHHOCTH peakunit AJl u
YCC B 3aBUCHMOCTH OT 3HAYHMOCTH COPEBHOBAHMI.

9 . ®u3HoNornyecKas XapakTepHCTHKA MPeACTapTOBbIX COCTOAHMI 10 BblpakeHHOCTH peakuun Y/ u
BPEMEHH MPON3BOJILHOI 3a/1€pP/KKH JILIXaHHs B 3aBUCHMOCTH OT 3HAYMMOCTH COPEBHOBaHMIL.

10 . Al n YCC B npeacrapTroBOM COCTOSHHH B 3aBUCHMOCTH OT BH/1a pa3MUHKH.



11 . Kauecrro peakunn CCC Ha ¢pusuueckue Harpysku (no npobe Pydose) — onpenenserca UHCC n AJL

12 . BuamnsiHue J03MPOBAHHBIX (DM3HYECKNX HArPy30K HA CTereHb HACBILEHMS apTepHasibHOIl KpOBH
KHCJIOPOIOM (OKCHTEMOMETPHS ).

13 . UsmeHenne HekoTopbix remoanHamuyecknx koHcrant (UCC, AJl, YOK, MOK) npu BbInoJHeHUH
CTaHAapTHOH (PHU3HUECKOI HArpy3kn (CTen-TecT).

14 . HekoTopble KOHCTAHTbI BEreTaTHMBHON HEPBHOI CHCTEMbl KakK [oKasaTejlu TPEeHUPOBAHHOCTH
opranu3ma (OpTo-, KITMHOCTaTH4YeCKas npoOsl, BeretatuBHbiil nHaexc Kepao).

15 . AnanTHBHbIE W3MEHEHHMsS HEKOTOPLIX (YHKUMOHANBHBIX [OKas3aTeNeil OpraHoB /[bIXaHMSI TMPH
¢msnueckux Harpyskax (QKEJI, MOJI, npo6si LlTanre n I'enva).

16 . Ilcuxodmsuonornyeckas AMarHOCTHKA B COPTHBHOM oTGOpE.

17 . Ouenka ¢pyHkunonansHoro cocrostius IITHC y cnopremenos.

18 . Ouenka COCTOSIHHS PEryJMpOBaHHs CEPAEHHOrO PUTMA MO AAHHBIM BAPHALMOHHOM MyJIbCOMETPHH.

19 . BausiHue cOpeBHOBaTE/bHbIX Harpy30K Ha XapakTep peryJupoBaHus CeplievHOro purma.

20 . JlnHamuKa aKTHBHOCTH HEPBHO-MBIIIEYHOrO annapara (no nokasareiasM KHCTeBOIl TNHAMOMETPHH,
MHOTOHOMETPHH, TENMUHI-TECTa) Yy MpeacTaBuTeNeil BbIOpAaHHON Crieunanus3auni B roAMYHOM
LIMKJIE TPEHHPOBOYHOTO Mpouecca.

DOPMbI KOHTPOJIA 1 OHEHOYHBIE MATEPHAJIbI
Iranbl NeAArOrHYecKoOro KOHTpPoJIs:

. BXOISALLMIT;

" NMPOMEKYTOUHbIN, TNPOBOANTCA B XO0/J€ y4eDHOro 3aHATHS M 3aKPeruisrolnil 3HaHus 110
JIaHHOI1 TeME,

. MTOrOBbIii, MPOBOANTCS nocne 3asepwenus Beeil  nporpammbl  (Ilpunoxenne 1),
@opMbl NpOBeIeHHs] ATTECTALMH:

. BBIMOJIHEHHE TIPAKTUYECKHX 3aZaHuil (MpakTHKYM, naboparopuast pabora);

- TEeCTUPOBAHHE,

¢ 3auérHas pabora,

. BBITMOJIHEHHE M 3aIUTA NMPOEKTHBIX padoT.

Popma nNoABEICHHS] HTOIOB PeAJTH3ALHH NPOrPaAMMbI
PeittuHr olyuarommxcs, oTpakarounii pe3yibTaTHBHOCTL OocBoeHus [Iporpammel, Ha OCHOBaHUM
OannoB 3a BRIMOJHEHHE 3a/IaHHI MO KaK0i1 TeMe M HTOrOBOTO TECTUPOBAHUS 1 3A1UUTBI MPOEKTHBIX padoT.

OPITAHM3AIHOHHO-ITEJATOI'HYECKHE YCJ10OBUS PEAJIM3ALIMHA ITPOI'PAMMBbI
Dopmbl yueOHOMH AeATEAbHOCTH:

. JIEKLIMH, NPAKTHYECKHE 3a/1aHMs 10 NMPUMEHEHHIO NOYYEHHbIX 3HAHHI,

. AMCTAaHLMOHHOE 00y4eHNe Ha OCHOBE KOMIBIOTEPHbIX HH(POPMALIHOHHBIX
TEXHOJIOrHit (3a1aHus, TECTbI U T.J1.);

. MHMBHJyaJIbHblE KOHCYJIbTalMH 00yYaroHxcs;

. npakTHyeckue paboThl  HCCleNOBaTeNbCKOro  Xapakrtepa, TpeOyrowme pabotel €

uHpOpMaLmeii.
O6ywarommecs OCBaHUBAKOT CHEAYIOLINE THIIbI NeATEIbHOCTH:

HCCIIEZI0BATENILCKUI, TBOPYECKHi, TPAKTHYECKHIA, a TaKKe M03HaBaTeJbHBII,

MHPOPMALIHOHHO-KOMMYHHKATHBHbII H pedIeKCHBHBIII.

B xone obyuenns no [1porpamme npumensitores cneayoume popmbl 00yuenus:
MHAMBHAYANbHO-ANCTAHUHOHHAA (KOrJa wmarepuan AOCTYNMeH [Uid  CaMOCTOSITENLHOrO 00y4deHus),
dbpoxTanbHas (BeINONHEHHE 00LMX 32124 BCeMH 00yUaIOLIMHCS).

B npoliecce peanusaunm nporpaMMbl IPUMEHSIOTCS CIIEAYIOLIHE METOMbI:

. Mo HCTOYHHKY 3HAHMWIl: CIIOBECHBIE, HarJjisiZiHbIE, NMPAKTHYECKHE,



- Mo CTENeHu B3aHMOAEHCTBHUA negarora nu OﬁyanOlIlHXCﬂZ pacckas, 660(‘3,[[3, CaMOCTOsATEIbHAaA

pabora;

‘ Mo AMAAKTHYECKHM 3aja4yaM: [MOArOTOBKA K BOCHPUATHIO, OOBSICHEHHE, 3aKperuieHne
MarepHana;

. MO0 XapakTepy TMO3HABATENLHONH JAEATENBHOCTH:  OOBSACHHUTENBHO-  HJTIOCTPATHBHBIIA,

penpoayKTHBHBI, YaCTHYHO-TIOHCKOBbII, HCCIIE0BATENBCKHIT.
MaTtepnaibHO-TEXHHYECKHE YCA0BHs  peanmsaumn  nporpammbl  TpeGosanus K
OCHAIEHHIO y4eOHOro npouecca:

. naboparopHoe 00opyaoBaHue,

. MHKPOCKOIbI;

. Habopbl MHKPONPENapaTos, a Takxke HaboPbI Ui CAMOCTOATELHOIO

H3rOTOBJIEHHS MHKPOMPEnapaTos;

. KOMMBIOTEP C BO3MOKHOCTBIO BBIXO/Ia B MHTEPHET;

" MYJIBTUMENITHBII MPOEKTOP (MHTEPAKTHBHAS J10CKA)

' crieunanbHas, HaydyHas W MeToauveckas juteparypa no obweit Ononoruu;  GuiIbMbI,

Mpe3eHTalun, cxembl, Mukpodororpadum.
Ilpu peanuszauuu nporpaMMbl PEKOMEHYETCs HCNoib30BaTh 0OOpYHOBaHWE Ul peanu3aluu

npoekta «Touka poctay, a Taxxke obopynosaune «Haunonanssoro o6paszosarensHoro npoekra 2020»

Kanenaapusbiii rpadgux

['on Jlata nauana | /lata Bcero KomuuectBo | Pexxum
oOyuenus o0y4eHus: 1o | OKOHYAHUS yueOHBIX yueOHbIX 3aHATHI
nporpamme | 0OydeHus 1o | HeJenb 4acoB
nporpamMme
1 1.09.23 25.05.24 34 34 I wvac B
HE1EITIO




CIIUCOK JIMTEPATYPBI
CnHCOK JIHTEPATYPbI, HCMOAb3YEeMblil NPH HANTHCAHHH MPOrPAMMBbI
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