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1. OBLLAA XAPAKTEPUCTUKA PABOYEN MPOIrPAMMBbI
YYEBHOIO NMPEOMETA

1.1. Mecto y4yebHOro npeagmMeTra B  CTPYKType  OCHOBHOW
npogeccMoHasIbHO 06pa3oBaTe/IbHOMN NPOrpaMmmb|

YuebHblii  npeameTr  «buonorus»  SBNSIETCA  06s3aTe€NbHOM  YacTbiO
06ueobpa3oBaTe/IbHOr0 LMKIa OCHOBHOM MpodiecCMoHanbHON 06pa3oBaTe/lbHOM
nporpaMmbl - nporpaMMbl MOATOTOBKM CMEUWaNINCTOB CPedHEro 3BeHa ro
cneumanbHocT  15.02.06 MOHTaX, TexHW4YyecKasa 3Kcnayatauma W PemMoHT
X0M0AN/IbHO-KOMMPECCOPHbIX W TEM/IOHACOCHbIX MalluMH W YyCTaHOBOK (No
oTpacnam).

1.2. Llenn n nnaHnpyemble pe3ysibTaTbl OCBOEHUS y4ebHOro npeamera

1.2.1 Llenn ocBoeHMA y4ebHOro npeameTa

Cofep>XaHune nporpaMmmbl y4ebHOro npegmeta «bronorus» HanpasnieHo Ha
[OCTUXKEHNE Pe3y/ibTaToB ero M3yyeHus B COOTBETCTBUN C TpeboBaHusiMu ®IrOC
COO c yyeToM npodpeccrmoHanbHoi HanpasneHHocTn ®IOC Cro

OCHOBHOI ULeNbl n3y4veHnss yyebHoro npeameta «buonorns» ABNAETCS:
(hopMMpoBaHMe Yy CTYAEHTOB MpPeACTaB/EHUSs O CTPYKTYPHO-(YHKLMOHaNbHOW
OpraHM3auUmn »XXMBbIX CUCTEM Pa3HOro paHra Kak OCHOBbI MPUHATUSA PELLEHNIA B
OTHOLLIEHMM OOBEKTOB XMBOW MPUPOAbI U B MPOU3BOACTBEHHbIX CUTYaLUSIX.



1.2.2 T1naHupyemble pe3y/ibTaTbl OCBOEHUSI YUeOHOro npeamMeTa
Ocob60e 3HayeHue y4yebHbIM npeaMeT MMEET Mpu (POPMUPOBAHMM N Pa3BUTUM OOLLMX M NPOQECCUOHANIbHLIX KOMMETEHUWI, a
TakXKe COOTBETCTBYHOLUMX UM pe3yibTatam 06yyeHns cornacHo ®roC COO.

MnaHupyemble pe3ynbTaTbl 06yUYeHUs

KomneTteHuyuu (OK, MNMK)

OK 1 Bblbupatb crnocobbl
peLLeHns KENED
npogeccrMoHanbHOW

OeATeNnbHOCTN NPUMEHUTENBHO
K Pa3/IN4YHbIM KOHTEKCTaM

Obuwwne
JIP23 - roTOBHOCTbL K TpyAy, OCO3HaHWe LEHHOCTH
MacTepcTBa, TPyAooome;
NIP24 - TrOTOBHOCTb K aKTMBHON [AeATeNlbHOCTM
TEXHO/IOTUYECKON W COLMaIbHOM  HamnpaBNeHHOCTH,

CMOCOGHOCTb NHULMNPOBATb, naaHMpoBaTb 7
CaMOCTOATE/IbHO BbINOMHATL TAKYH [AeATe/IbHOCT;
NnP25 - WNHTepec K  pasnyHbIM cthepam
NpodeccuoHanbHOM AeATeNbHOCTY,

MP1 - CaMOCTOATE/LHO (hopmynmMposaTtb "
aKkTyanm3upoeatb  npobneMmy, paccmatpmeatb  ee
BCECTOPOHHE;

MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIN MPU3HAK WIn

OCHOBaHVS [N CPaBHeHus,  Knaccugumkauum u
0000LLEeHNS;
MP3 - onpegenatb Uenn [AeATeNlbHOCTW, 334aBaTb

napameTpbl 1 KPUTEPUU X LOCTUMXKEHUS;

MP4 - BbIABNATbL 3aKOHOMEPHOCTU M NPOTMBOPEYMA B
paccmaTtprBaeMblIX ABMIEHUSX;

MP5 - BHOCUTb KOPPEKTMBbI B  [AeATe/IbHOCTb,
OLleHMBaTb  COOTBETCTBME  pe3ynbTaTOB  LENsaMm,
OLeHMBaTb PUCKWN MOCNEACTBUIA AeATENIbHOCTH;

MP6 - pa3BuBaThb KpeaTMBHOE MbILL/IEHNE MPU PeLleHUN
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OuncunnnnHapHbie
MP61 - 3HaTb O MecTe U poninM 6GuMoNorMn B CUCTEME
Hay4HOro 3HaHWS; (PYHKUMOHa/IbHOW  rpaMOTHOCTM
4esioBeKa A1 peLLeHNs XXU3HEHHbIX NPobeMm;
MP62 - YMeTb pacKpbIBaTb copaeprkaHue
OCHOBOMONaratoLWmx  O6UONOrNYECKUX  TEPMUHOB U
MOHSATUI: XW3Hb, KNETKa, TKaHb, OpraH, OpraHusM, Bug,
nonynaums,  aKocuctema,  6MoUEHO3,  Brochepa;
mMeTabon3M (06MeH BELLECTB W NPeBpaLLeHne 3Heprum),
romeoctas  (camoperynsauus),  6UOCUHTE3  6GefKa,
CTPYKTYpHas opraHusaums XMBbIX cucTem,
[OVCKPETHOCTb, Camoperynauusa, caMoBOCMNPOU3BEAEHME
(penpogykuus),  HacnefCTBEHHOCTb,  U3MEHYMBOCTD,
9Hepro3aBMCMMOCTb, POCT UM pasBUTMe, YpPOBHEeBas
opraHusauns;
MP63 - YMETb packpbIBaTb cofep>aHue
OCHOBOMoO/aratLLmMX 61UONorMYeckKUX TeOpUin 1 rnnoTes:
KNETOYHOW, XPOMOCOMHOIA, MYTaLOHHOW,
3BOJTOLMOHHOM, NPOUCXOXKAEHUA YKN3HW U YE/IOBEKA;
Mp64 - ymeTb packpbiBaTb  OCHOBOMOJArarLLve
Ononornyeckne  3akoHbl M 3aKoHomepHoctn (.
MeHgensa, T. MopraHa, H.W. Baeunosa, 3. Nekkens, ®.
Mrionnepa, K. Bspa), rpaHuubl ux MpUMEHMMOCTM K



YKU3HEHHbIX NPO61eM

MP7 - BnafieTb HaBblkaMWn Y4eOHO-MCCeA0BaTENbCKOM
N MPOEKTHOW [AeATeNbHOCTU, HaBblKaMU pa3peLuLeHus
npo6nem;

MP12 - BbIIBNATb NPUUYUHHO-CNEACTBEHHbIE CBA3N WU
aKTyanm3mpoBaTb 3ajayy, BblaBuratb runoTesy ee
peLleHns, Haxo4uTb aprymeHTbl ANA [0OKa3aTe/bCTBa
CBOMX YTBEPXKAEHWI, 3afaBaTb NapaMeTpbl U KpUTepum
peLleHus;

MP13 - aHanM3MpoBaTb MOMYYEHHbIE B XOAe pPeLleHus
3aflauM  pesynbTathbl, KPUTUYECKN OLEHMBATL WX
[IOCTOBEPHOCTb, MPOrHO3MpoBaTb WU3MEHEHWE B HOBbIX
yCNnoBuaXx;

MP17 - ymMeTb NEPEHOCUTb 3HAHUA B MO3HaBaTe/IbHYHO U
MPaKTUYECKYH 061aCTN XU3HELEATENIbHOCTY;

MP18 - ymeTb MHTErpuMpoBaTb 3HaHMA U3 pPasHbIX
npeaMeTHbIX 06nacTel;

MP19 - BbigBUraTtb HOBble WAew,
OPUTHa/IbHbIE NMOAXO0AbI N PeLLeHNS;
MP20 - - cTaBUTb NPOGMeMbl K 3adayun, LoMycKarowme
aNIbTEPHATUBHbIE PELLeHNS;

npeanaratb

YXMBbIM CUCTEMaM,;

MP65 - nNpPMMEHATb OCHOBHble METOAbl Hay4YHOro
MO3HaHMUs, WUCMOMb3yeMble B GMOMOrMK: HabnoaeHns u
ONUCaHUA XXMBbIX CUCTEM, MPOLECCOB W  SAB/EHUIN,

opraHusauMum 1 MpoBeAeHUs  GMONOTMYECKOro
3KCMEPMMEHTA,  BbIABWXKEHWS  TUMOTE3,  BbISIBNEHMS
3aBMCMMOCTM  MeXAy WCCneayemMbiMU  BEIMUMHAMM,
06bsACHEHUS MONYYeHHbIX pe3y/nbTaToB "

(hOpMyIMPOBaHUSA BbIBOAOB C UCMO/b30BaHMEM HaYUHbIX
NMOHATWIA, TEOPUIA N 3aKOHOB,

P66 - yMeTb BbIAENATbL CYLUECTBEHHbIe MPU3HaKU
BMPYCOB, KNeTOK  NPOKapuoT U 3yKapwor;
OAHOKNETOYHbIX W  MHOFOK/IETOYHbIX  OpPraHM3MOoB,
BMAOB, OMOreoLEHO30B W 3KOCWUCTEM; OCOGEHHOCTM
npoLeccoB 06MeHa BELLECTB W MPeBpaLLeHNs 3HepPrun B
KNeTKe, (hoTOCMHTE3A, M1acTUYeCKOro "
3HepreTMyeckoro O6bMeHa, XeMOCWHTe3a,  MMTO3a,
Meli03a, OMNI0LOTBOPEHUS, Pa3BUTUS U Pa3MHOXEHWS,
VHAVMBUAYANTbHOTO Pa3BUTMS OpraHu3ma (OHTOreHesa),
60opbObl 32 CyLLecTBOBaHWE, eCcTeCTBEHHOro oTbopa,
B1A006pa30BaHUsA, MPUCNOCOGIEHHOCT OpPraHM3MoB K
cpefe 06WUTaHMSA, BAUAHMS KOMMOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX W3MEHEHUA B 3KOCUCTEMax CBOEeW

MeCTHOCTW, KpyroBopoTa BeLLeCTB U MNpeBpaLleHue
3Heprum B 6rocepe;
MP68 - ymeTb pewatb 6GMONOrMYECKMe 3agaun,

COCTaBJ/IATb FEHOTUNMUNYECKNE CXEMbl CKPELLMBaHUA AN1A



OK 02. Vicnonb3osatb
COBpeMeHHbIe CpeacTBa NMoucka,
aHanM3a M MHTeprpeTauuu
NHpopMaLmu n
NH(OPMALMOHHBbIE TEXHONOMNN
ans BbIMO/IHEHUSA 3ajau
NpogecCMOHaIbHOM
LLeATeNIbHOCTY;

NnP32 - cthopMMPOBAHHOCTb MUPOBO33peHNS,
COOTBETCTBYHOLLIEr0 COBPEMEHHOMY YPOBHIO pa3BUTUA
Haykn W O0OLLECTBEHHOM MNPaKTUKW, OCHOBAHHOIO Ha
auanore  KynbTyp,  CMOCOGCTBYIOLLErO  OCO3HAHUIO
CBOEro mMecta B NONUKY/NbTYPHOM MUPE;

JIP33 - coBepLUEHCTBOBaHME A3bIKOBOW M YNTATENbCKOM
KyNbTypbl KaK CpefcTBa B3aUMOLENCTBUA  MeXay
NOAbMU 1 NO3HaHWUA MUPa;

JIP34 - 0CO3HaHME LIEHHOCTU Hay4HOW [esiTeNlbHOCTW,
rOTOBHOCTb OCYLLIeCTBNATL NPOEKTHY0 n
NCCNefoBaTeNIbCKYH0 AeATeNbHOCTb UHAUBUAYANTLHO U B
rpynne;

OBnageHve YHUBEpPCa/IbHbIMU
no3HaBaTe/lbHbIMU AeACTBUSAMMN:
MP21 - BnageTb HaBblKaMK MOy4YeHUs MHopMaLnn 13
MCTOYHMKOB  pasHbIX  TUMOB, CaMOCTOATENNbHO
OCYLLIECTBNATL MOWCK, aHaan3, CcucTemMarmsaumio U
NHTEpNpeTaumMio  MHGopMaLmMn pasinyHbiX BULOB W
(hopm npeacTaB/eHS;

MP22 - co3gaBaTb TEKCTbl B pasIM4YHbIX (hopmMaTtax C

y4ebHbIMK

YY4eTOM  Ha3HayeHus  UHGopmMauuM 1 LieneBou
ayautopuu, Bbl6Upas ONTUMA/IbHYHO hopmy
npeacTaBneHns 1 BU3yanunsauuu,

MP23 - oueHuMBaTb [OCTOBEPHOCTb, JIEFMTUMHOCTb

pasHbIX TUMOB HAC/eA0BaHNA NPU3HAKOB Y OpPraH13MoB,
COCTaB/IATb CXeMbl MepeHoca BELLeCTB W 3Hepruv B
aKocucTemax (Lenv nuTaHus, NuLeBble CETU);

MP69 - ymeTb KPUTMYECKN OLEeHMBATb WH(OpMaLMIO
B1OM0rnyYecKoro COAepXKaHus, BK/IHOYAIOLLLYHO
MceBAOHAYyYHble 3HAaHUSA U3  Pas/fIMYHbLIX WUCTOYHUKOB
(cpepcTBa MaccoBoW MHGOPMAaLMK, HayYHO-NOMYSPHbIE
martepuasbl); WHTEPNpPeTupoBaTb 3TUYECKUEe acrekTbl
COBPEMEHHbIX WCCMefoBaHNin B 6UONOrMKn, MeauuuHe,
bnoTtexHonorny; paccmaTtpuBaTb rnobasibHble
3KONIOrn4yeckme npo6nemMbl COBPEMEHHOCTH,
(hopMmpoBaTb MO OTHOLIEHWIO K HWM COBCTBEHHYHO
no3nLmIo;

MP610 - ymeTb c034aBaTb COOCTBEHHbIE MUCbMEHHbIE Y
YCTHble  COOOLLUEHNA Ha OCHOBE  OGMOMOrMYECKONA
NH(OPMAaLMA U3 HECKONIbKMX WCTOYHWKOB, TPamOTHO
1CNO/b30BaTb NOHATUIAHBIN annapaT 6vonormu.



OK 04. OPEKTMBHO
B3aMMOAECTBOBATL M paboTaTb
B KOJINIEKTVBE N KOMaH[E;

NHopMaL MK, ee COOTBETCTBKE MPABOBbIM Y MOPa/1bHO-
3TUYECKMM HOpMaM;

MP24 - mncnonb3oBatb CpeAcTBa MHOPMAaLMOHHBLIX W
KOMMYHVKaUUOHHbIX ~ TEXHONOrMA B PeLUeHUM
KOrHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHn3aLMOHHbIX
3a0a4 Cc cobnogeHveM  TpeboBaHWA  3PrOHOMMKM,
TEXHUKN 6e30MacHOCTK, TUINEHBI, PECYPCOCOEPEXEHNS,
NPaBOBbIX N 3TUYECKMX HOPM, HOPM MH(OPMaLMOHHOIA
6e3onacHoCTK;

MP25 - BnafeTb HaBblKamy pacrnos3HaBaHWA N 3aLUTHI

NHopMaumu, NH(OPMaLNOHHOW 6e30MacHOCTK
JIMYHOCTH
NIP24 - - TrOTOBHOCTb K aKTMBHOW [esiTeNlbHOCTU

TEXHOMOMMYECKON W COUMaTbHOM  HanpaBNeHHOCTH,
CMOCOBHOCTb NHULMNPOBATD, nnaHnupoeatb U
CaMOCTOATE/IbHO BbINONHATL TaKyHO LeATeIbHOCTb;
JIP26 - roToBHOCTb M CMNOCOBGHOCTL K 06pPa30BaHMIO U
caM000pa3oBaHuNi0 Ha NPOTSHXKEHWM BCEMN YXKU3HW,

MP7 - BnafieTb HaBblKaMu y4ebHO-MUCCeA0BaTEIbCKON
N NPOEKTHOW [eATeNIbHOCTW, HaBblKaMU pa3peLLeHust
npo6nem;

MP31 - noHuMMaTb WM WCMNOMb30BaTb MpPeMMyLLecTBa
KOMaH/HOW N NHAMBWAYaNbHON paboThl;

MP32 - BblGupaTb TeMaTWKy W MeTOAbl COBMECTHbIX
JEeACTBUA € y4yeTOM  O0OLMX  WHTEpecoB, MU
BO3MOXHOCTEN KaXK0r O YnieHa KONeKTUBa;

MP33 - npuvHUMaTb LENM COBMECTHOW AeATeNbHOCTH,
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P65 - nNpUMEHATb OCHOBHblEe MeTOAbl Hay4yHOro
Mo3HaHWA, MUCNob3yeMble B 6MOMOTUA: HabMOAEHUSA U
OMUCaHUA JKMBbIX CWUCTEM, TMPOLECCOB W SABNEHWI;

opraHunsaynn " npoBeaeHnsA 6M0oN0rnYecKoro
IKCMepumMeHTa, BbIABMXKEHUA  TUMNOTE3, BbIABNEHUA
3aBUCMMOCTK  MeXay wuccnegyembiMmn  BEJIMHYUHAMW,
06bACHEHNSA NOJTY4YEHHbIX pe3ynbTaToB n

(hopMyNMpoBaHMs BbIBOAOB C MCMOMb30BAHNEM HayUHbIX
MOHATWIA, TEOPUIA N 3aKOHOB,



OK 07. CopeiictBoBaTb
COXpaHeHNto OKpYXXatoLLen
cpedbl,  pecypcocoepeXxeHuto,
NPUMEHSATb 3HaHWs 00
M3MEHEHUN Kn“Mmara,
MPUHLMMBI GepeXxknmBoro
NpPOV3BOLCTBA, ahdpekTMBHO

[lecTBOBaTb B UPE3BblYANHBIX
CUTYaLNUSIX;

OpraHv3oBbIBaTb M KOOPAMHMPOBATb AENCTBUSA MO ee
LOCTUXKEHWIO: COCTaBNATb nnaH LevcTBui,
pacrnpegenstb poay C Yy4eTOM MHeHWA Y4aCTHUKOB
06cyxaaTb pe3y/nbTaTbl COBMECTHOW PaboThl;

MP36 - KoopauHMpoBaTb W BbLINOMHATL PaboTy B
YCNOBUAX peasibHoro, BUPTYa/IbHOr0 n
KOMOUHMPOBaHHOIO B3aVIMOAENCTBUS;

MP37 - ocywecTBnATb MO3NTUBHOE CTpaTernyeckoe
MoBefleHNne B Pas3IMYHbIX CUTyauusax, MPOABAATH
TBOPYECTBO M BOOOpaXKeHWe, ObITb MHULNATUBHBIM
MP55 - npuHMMaTb MOTUBbLI U aprymeHTbl ApYyrux
NN Npu aHanm3se pesynbTaToB [AedTe/IbHOCTY;

MP56 - npu3HaBaTb CBOE MPaBO M NPaBo APYrux ntogen
Ha OLIMOKM;

NP27 - cthopMMPOBAHHOCTb 3KOMOMMYECKON KyNbTypbl,
NMOHMMaHWe  BUAHUSA  COLMAIbHO-3KOHOMUYECKNX
MPOLECCOB Ha COCTOSIHME MPUPOAHOM WU COoLMabHON
cpefpl, 0CO3HaHue rnobasbHoro XapakTepa
3KONOrMYecKnX nNpobnem;

JIP28 - nnaHupoBaHWe W OCYLLECTB/IEHNE [LeNCTBUIA B
OKpYXXalolen cpefe Ha OCHOBe 3HaHUS  Lenein
YCTOMNYMBOr0 pasBUTUSA YenoBeYeCTBa;

P29 - aKTMBHOE HenpuaTMe AEWCTBUIA, MPUHOCALLMX
BPeA, OKPY>KatoLLEeN Cpeag;

NIP30 - yMeHWe MpPOrHO3MpoBaTb HebMaronpuATHbIE
9KO/IOTUYECKMe  MOCMEeACTBUA  MpeAnpUHUMAEMbIX
[eCcTBUIA, NpefoTBpaLLaThb ux;

MP67 - ymeTb NPUMEHATb MOSyYEHHble 3HaHWUA ANA
06BACHEHMA BUOMOrMYECKUX MPOLIECCOB W SBNEHWI, ANs
NPUHATUA MPaKTUYECKMX PeLLeHNn B MOBCEAHEBHOM
XWU3HU C Lenblo obecneyeHns 6e30MacHOCTM CBOEro
300p0OBbS UM 3[0POBbS  OKPYXAKLWMX  0gen,
COOMOfeHNA  3040pOBOr0  06pasa  >KU3HW,  HOPM
rpamoTHOrO MOBELEHNA B OKpY>KatoLlel NpUPOLHOM
cpefe; MNOHWMaHWE Heob6XOAMMOCTU  UCMOJb30BaHMSA
[IOCTVMDKEHWIA COBPEMEHHOI GMONOTUN U BUOTEXHOOMUIA
[N15 paLoHa/IbHOr0 NPYPOLONOSIb30BaHUS;



MK 4.3. BbINOMHATL KOHTPO/b,
aHanu3 n oNTMMU3aLNI0
PEXMMOB PaboTbl XONOAULHO-
BEHTU/IALMOHHOM  TEXHUKN U
CUCTEM  KOHAWLMOHMPOBaHUS
BO34yXa.

NP31 - pacwupeHne  onbiTa  [AeATENILHOCTU
3KO/OrMYeCcKon Hanpas/eHHOCTY;

MP5 - BHOCUTb KOPPEKTMBbI B  [EeATEe/NIbHOCTb,
OLeHMBaTbL  COOTBETCTBME  pPe3y/nbTaTtoB  Lienam,

OLEHNBAaTb PUCKM NOCNEACTBUN LeATeNbHOCTY;

MP7 - BnageTb HaBblKaMK Yy4eOHO-MCCNeA0BaTEIbCKON
M NPOEKTHON [AeATeNbHOCTU, HaBblKaMW pa3peLleHus
npo6snewm;

MP48 - ymeTb oOLeHMBaTb PUCKM U CBOEBPEMEHHO
NMPUHUMATb PeLLeHUs Mo UX CHUKEHWIO,

NP28 - nnaHWpoBaHWe W OCYLLECTB/IEHNE [EeACTBUIA B
OKpYXXalollein cpefe Ha OCHOBE 3HaHUS  Lenein
YCTONYMBOr0O Pa3BUTUSA YeNIOBEYECTBA;

P29 - aKkTuBHOE HenpuaTue AeWCTBUIA, MPUHOCALLMX
BpeL OKpYXXatoLLen cpefe;

NP30 - ymeHue nNpPOrHo3MpoBaTb HebnaronpusTHbIe

3KO/MOTMYecKMe  MOCNeACTBMA  MPEeANPUHUMAEMbIX
[eCTBUIA, NpefoTBpaLLaThb ux;
P31 - pacluMpeHve  onblTa  AeATe/IbHOCTU

3KOMOrMYeCcKOn HarnpasieHHOCTY;
MP48 - ymeTb OUEeHMBaTb PWUCKM W CBOEBPEMEHHO
NMPUHUMATb PELLEHNSA MO UX CHUDKEHWIO;

MP1 - CamoCTOATENIbHO  (hopMynupoBaTb U
aKTyanmsnposaTb  Mpobremy,  paccMaTpusBaTtb — ee
BCECTOPOHHE;

MP6 - pasBuMBaTb KpeaTMBHOE MbILLEHNe npu

pewweHnn XXN3HEHHbIX I'IpO6]'I€M;
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MP69 - ymeTb KPUTUYECKWM OLEHMBaTb WH(OPMaLMIO
B1OM0rnyYecKoro COAEPXKaHu4, BK/IIOYAOLLYHO
MceBAOHayYHble 3HaHMSA M3  Pas/IMYHbIX WCTOYHUKOB
(cpepcTBa MaccoBoOM MH(OpPMAaLLMK, Hay4HO-MONYNSPHbIE
marepuasnbl); WHTEpPNpPeTMpoBaTb 3TUYECKME acnekTbl
COBPEMEHHbIX WCCMeA0BaHWin B 6UONOrMKN, MeaULMHE,
bnoTexHonoruy; paccmaTpuBaTb rnobasbHble
3KO/IOTNYeCKme npo6nemMbl COBPEMEHHOCTH,
(hopMupoBaTb MO OTHOLIEHWKD K HUM COBCTBEHHYHO
nosnuuio;



MP16 - oOCyLWecTBNATb LieneHanpasieHHbIA  NOUCK
nepeHoca CpeactB WM CMOCOGOB  [eicTBuA B
NPOMECCUOHA/IBHYIO CPeay;

MP17 - ymMeTb NepeHOCUTb 3HaHWUA B MO3HaBaTe/IbHYHO
1 NPaKTUYECKYH 061aCTy XUN3HELEATEIbHOCTH;

MP48 - ymeTb oOUeHMBaTb PUCKU U CBOEBPEMEHHO
NMPUHUMATb PELLEHUNSA MO UX CHUXEHWIO;



2. CTPYKTYPA N COAEPXAHWE YUYEBHOI O NPEOMETA

2.1. O6BEM yUebHOro npegmMeTa 1 Buibl y4ebHOM paboThbl

Bupg y4yebHoii paboThbl O6bem B Hacax
O6bem o6pasoBaTelbHOW NporpamMmMbl y4e6HOro npegmeTa 82
O6sA3aTenbHasd ayguTopHasa Harpyska: 82
TeopeTnYecKme 3aHATUA, 60
B T.4. B ()OpMe NPaKTUYECKON NOLrOTOBKM 2
NPaKkTUYeCKne 3aHATUSA, 22
B T.4. B (DOPMeE NPaKTUUECKO NOATrOTOBKM 10

nabopaTopHble 3aHATUA,

B T.4. B (hOpPMe NPaKTUYEeCKOI NOArOTOBKM
CamocTodaTeNnbHasd pa60Ta,

B T.4. B (DOPMe MpaKTUYeCcKo NoAroTOBKM

VHanBUAYanbHbIN NPoeKT —

MpomexyTouHas aTTecTaumns:
- AN pepeHLNPOBaHHbIA 3a4eT 2
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2.2. TemaTu4eCcKWiA NnaH 1 cogep)xaHme yuyebHOro npeameTta

B Tom uucne

HaunmeHoBaHMUe CopepxxaHue y4ebHOro matepmana n opMbl OpraHmsayunm O6bem npakTu
pas3nenoB U TeM neATeNNbHOCTH o6y'-|arou.|,v|xc;| B yacaX yeckad
noAroToBKa
1 2 3 4
Pasgen 1. KneTka - cTpyKTYpPHO-PYHKLMWOHaNbHAA eUHNLA XXNBOTO
Tema 1.1. TeopeTuueckoe 3aHaTMe. buonorms kKak Hayka. O6Lyas
Bronorus Kak XapaKTepucTMKa XM3HN
Hayka. ObLuast CoBpemMeHHble  OTpacin  BMOMOrMyeckux  3HaHuin.  CBssb
XapaKTepucTka  Guonorum C ApYyrumMn  Haykamu:  6uoxummng, 6uodusnka,
XU3HU OuoHMKa, reHoreorpagua u gp. Ponb M mMecto 6uonorun B 2 _
(hOpMMPOBaHNM  COBPEMEHHOM  HAy4yHOW KapTWHbI  Mupa.
YpoBHU opraHusaumm XXVBOW marepuu. Obwas

XapaKTepnucTunka XXU3HWN, CBOWCTBa XXUBbIX CUCTEM.
XUMUYECKMIA COCTaB KNIETOK

TeopeTuueckoe 3aHATMe. YPOBHM OpraHM3aLuMy >KMBOI
MaTepuu.

O6Las xapaKTepucTUKa >XMU3HW, CBOWCTBA >KMBLIX CUCTEM. 2 -
XUMUYECKNIA COCTaB K/IETOK
Tema 1.2. TeopeTnueckoe 3aHaTue. Knetka
CTpyKTypHO- KnetouHas Teopua (T. LUBaHH, M. LLneigeH, P. Bupxos).
(yHKUMOHaIbHad ~ OCHOBHblE MOMIOXEHUS COBPEMEHHON  KMETOYHON Teopuu. ._
opraHusaums Tunbl  KNETOYHOM  OpraHu3auun:  MPOKapUOTUYECKUA 1
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Kogbl 06W X KOMMeTeHL NI ©
JIMYHOCTHBIX, METANPEAMETHbIX,
NpeAMeTHbIX Pe3ysibTaToB,
hOpPMUPOBAHUID KOTOPBIX
CNnoco6GCTBYET 3/IEMEHT
nporpaMmmbl
5

OK 02
NP32, NP33, /1P34
MP21, MP22, MP23, MP24,
MP25;
MP69, NP610

OK 02
NP32, NP33, /1P34
MP21, MP22, MP23, MP24,
MP25;
MP69, NP610
OK 01; OK 02; OK 04
NP23, P24, IP25;/1P26;
NP32, NP33, /1P34
MP1; MP2; MP3; MP4; MP5;



KNETOK

Tema 1.3.
CTpyKTypHO-
(PYHKLMOHA/IbHbIE
(hakTOpbI
HacneACTBEHHOCTM

Tema 1.4.
OO6MeH BeLLecTB 1
npeBpaLleHne
3HEPrnK B KIETKe

3yKapnoTnyeckmin.  OOHOKNETOYHbIE U MHOTOK/IETOYHbIE
opraHunambl. CTPOeHMe NPOKapMOTMYECKOW KNeTKu. CTpoeHume
9YKapuOTUYECKON KNeTKW. HekneTouHble  (hOpMbl  YKU3HW
(Bupychl, 6akTepuodiarm)

MpakTuueckoe 3aHsTMe Nel CpaBHUTE/NIbHASA XapaKTepncTnka
BUPYCHbIX 1 GaKTepuanbHbIX 3a601eBaHNIA

TeopeTnyeckoe  3aHATHE. Peanmsauusa  HacneACTBeHH
MNHOPMaLNN B KIETKE.

XpomocomHasa Teopua T. MopraHa. CTpoeHMe XPOMOCOM.
XPOMOCOMHBbIA Habop KNeTOK, rOMOOrNYHble n
HEromMosIorMYHble XPOMOCOMbI, TanjouAHbIA 1 AUNIOUAHbIN
Habop. HyknenHosble kucnotel: AHK, PHK HaxoxpaeHuve B
KNeTKe, MX CTPOeHVe N (PYyHKUMW. MaTpuyHblie npoLecchl B
KneTke:  penavkauus,  OMOCUHTE3  Oenka,  penapaums.
"eHeTUYECKMIA KO 1 ero CBOMCTBA

MpaKkTnyeckoe  3aHATUE  Ne2. PeweHne 3agay  no
MOEKYNAPHOI 61onornmn

TeopeTnueckoe saHaTme. OOMEH BELLECTB M MpeBpaLLeHme
3HEPrnn B KeTKe

MoHATUE MeTabonmM3M. ACCUMUAALMA N AUCCUMUNALNA - [BE
CTOPOHbI MeTabonuamMa. Tunbl 06MeHa BeLLECTB: aBTOTPOPHBLIiA
N reTepoTPOMHBIA, a3PO6HBLIN 1 aHA3POOHBIN.
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MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;
MP61; MNP62; NP63; INP65; rNPG6.

OK 02; OK 04
NP32, NP33, N1P34
MP1; MP2; MP3; MP4; MP5;
MP6; MP12
MP61; MNP62; NP63; MNP65; rNPe6.

OK 01; OK 02
NP23, NP24, JIP25; JIP26/1P32,
NP33, JIP34
MP4; MP5; MP12; MP21, MP23
MNP62, NP63, rNP64, P66,

OK 01; OK 02
NP23, NP24, JIP25; JIP26/1P32,
NP33, N1P34
MP4; MPS5; MP12; MP21, MP23
MP62, MP63, NMP64, NP65, NP66

OK2
NP33, /1P34
MP21
MP62, MNMP66, NMP69, NP610



Tema 1.5.

YKM3HEHHBIV LKA

KNeTkn. MmnTos.
Meino3

Pa3gen 2. CtpoeHune

Tema 2.1.
CtpoeHune
opraHusma

Tema 2.2.
dopmbl
pasMHOXeHUA
OpraHM3moB

Tema 2.3.
OHTOreHes
pacTeHui,
YKUBOTHbIX 1
yesioBeKa

TeopeTuueckoe 3aHaTue. MnacTnyecknii 06MeH
BuocnHTes 6enka. ®oToCUHTE3. XeMOCUHTEe3

Teopetnueckoe 3aHaTUe. XXU3HEHHbIA UMK KNETKA. MUTO3.
Meit03.

KneTouHbli UMk, ero nepuofpl. MwuTo3, ero cragum u
npoucxoadLLme npoueccol. bronorvyeckoe 3HayveHue MUTO3a.
Meit03 n ero craguu. [loBeAeHMe XPOMOCOM B Meiiose.
KpoccuHrosep. buonornyeckuin cMbicn Meinosa

KoHTponbHada pa6oTa Ne 1

M QYHKUMUN OpraHusma

TeOpeTVI‘-IeCKOQ 3aHATUNE. MHOFOKﬂeTOLIHble OpraHl/IBMbI.
B3aMoCBsi3b OpraHoB M CUCTEMbI OPraHOB B MHOTFOKNETOYHOM
opraHuame. [OMEOCTa3 OpraHuMamMa M €ero noAAepXKaHue B
MPOLIECCE XXN3HEAEATENbHOCTM

TeopeTuueckoe 3aHATMe. POPMbI PA3SMHOXEHUS OpPraHU3MoB
dopmMbl  pasMHOXeHUsA opraHu3moB. becrnonoe © nonosoe
pasmMHOXeHue. Bugabl 6ecrnionoro pasmHoXeHus. Monosoe
pasMHOXeHue. ameToreHes y >XMBOTHbLIX. CrnepmatoreHes u
ooreHes. CTpoeHve NonoBbIX KeToK. OnnogoTBopeHme
TeopeTnueckoe 3aHaTme. VHAMBMAyanbHOe  pasBuUTHE
OpraH13mos.

SmMbproreHes n ero cragun. oCTaMOPUOHa/IBbHBIA NEPUOL.
CTagum nOCT3MOPMOHANIbHOTO  PasBUTUS Y  KMBOTHBIX U
yenoseka. [lpAmMoe M HenpaAmMoe pasBuUTMe. buonormyeckoe
cTapeHue n cMepTb. OHTOreHe3 pacTeHui
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OK2
NP33, N1P34
MP21
P62, P66, INMP69, MNMP610

OK 02; OK 04
NnP24, NP26, NP33, /1P34

MP7, MP21, MP22, MP23, MP24,

MP25;
P65, 1NP69, MNP610

OK 02, OK 04
NP32, NP33, N1P24
MP21, MP23, MP24, MP55,
MP56, MP57
P69, MNMP65

OK 02
P33, JIP34
MP21
P62, P66, rPe69, rP610

OK 02, OK 04
NP32, P33, NP24
MP21, MP23, MP24, MP55,
MP56, MP57
P69, MNP65



Tema 2.4.
3aKOHOMEepHOCTH
HacnefoBaHUA

Tema 2.5.
CuenneHHoe
HacnefoBaHue

NMPU3HaKoB

Tema 2.6.
3aKOHOMepHOCTH
N3MEHUYNBOCTYU

TeopeTnueckoe 3aHaTme. 3aKOHOMEPHOCTU Hac/e0BaHNA
OCHOBHble MOHATUA FEHETUKN. 3aKOHOMEPHOCTU 06pa30BaHs
raver. 3akoHbl . MeHgena  (MoHOrMbpugHoe
nonmrnbpuaHoe ckpewmeaHue). Banmogeinctene reHoB

MpakTuyeckoe 3aHsaTue Ne3. PelleH/e reHeTUYeCcKNX 3afau
Ha MOHO- 1 AUTM6pUAHOE CKpeLLyBaHue.

TeopeTuueckoe 3aHATKeE. XpoMOoCcoMHas Teopus
HacneACcTBEHHOCTH.

3akoHbl T. MopraHa. CuenneHHoe HacnefoBaHWe TeHOB,
HapyLLeHue cueneHus. HacnepoBaHue MPU3HAKOB,
CLIEM/EHHbIX C No0M

MpakTuyeckoe 3aHATUe Ned. PelieHNe reHeTUYeCKNX 3aaay
Ha CLenIeHHoe HacneaoBaHue.

TeopeTuueckoe 3aHATHe. VI3MEHUMBOCTL: HACNEACTBEHHas U
HeHacneACTBeHHas

VI3mMeHUMBOCTb NPU3HAKOB. Buabl N3MEHYNBOCTN:
HacnefCTBEHHAA U HeHacneACTBeHHas. 3aKOH rOMOJIOrMYecKmX
PALOB B HAacNeACcTBeHHOM wu3meHumBocT (H.W. Basunos).
MyTaumoHHas Teopusi W3MEHYMBOCTW. Bugbl MyTaumin u
MPUYNHBI UX BO3HUKHOBEHUSA. KapmoTun YenoBeka.

TeopeTuueckoe 3aHaTue. HacneacTBeHHble 3ab0/1eBaHUA
yesioBeka.
Kapvotun uenoseka. [eHHble ¥ XPOMOCOMHble  60/1€3HU
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OK 02, OK 04

NP32, P33, P24

MP21, MP23, MP24, MP55,

MP56, MP57
P69, MNP65
OK 02, OK 04

nP32, NP33, J1IP24
MP37, MP56
MP62 P68

OKO01,0K 02
NnpP24, P25, NP32, P34
MP17, MP18, MP21, MP22
MNP62, NMP63, NP69, NP610

OKO1
NnP23, NP24
MP12, MP13
P68
OK 01; OK 02; OK 04
NnP23, NP24, NP25;/1P26;
NP32, NNP33, JIP34
MP1; MP2; MP3; MP4; MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;
MP61; MP62; NP63; rNP65; NPe6.

OK 01; OK 02; OK 04
NP23, NP24, NP25;J1P26;
NP32, NP33, N1P34



Tema 3.1.
VicTopus
3BO/HOLIMIOHHOIO
yUeHus.
Mukpo3ssontoLus

Tema 3.2.
Makpo3aBonouuns.
BO3HWKHOBEHME 1
pasBUTKE XKNU3HU

Ha 3emre

yenoBeka. BonesHu C HacneACTBEHHO
NPeAPacrnoNOXeHHOCTbI0. 3HaueHe MeAULMHCKON FeHETUKN B
NPeaoTBPaLLEHNM W NIEYEHUN TEHETUYECKMX 3ab0NeBaHWiA
yenoBeka

MpakTuueckoe 3aHaTue Ne5. PellleHMe 3a4a4 Ha onpeaeneHue
TVNa MyTaLyn.

KoHTponbHasa pa6ota Ne2

Pasgen 3. Teopud 3gonwouumn

TeopeTnueckoe 3aHaTue. VICTOPUA 3BONOLNOHHOIO YUYEHMS.
MukpoasonoLms

MepBble 3BONOUMOHHbIE KOHUenuuu (XK.B. Jlamapk, XX.J1.
BrohdhoH). JBO/OLMOHHAA Teopus 4. JapsuHa.
CurHTETNYECKAA TEOPUS 3BOMIOLUM U €8 OCHOBHbIE MOIOXKEHUS.

TeopeTuueckoe 3aHaTne. MUKPO3BOMOLNA.

Monynaums  Kak  3NeMeHTapHas  efuHWLA  3BOJIHOLUN.
"eHeTUYeckne OCHOBbI 3BOMKOLMKW. ECTECTBEHHbIA 0T60pP -
HanpasNsALWMiA  (haktop 3sonoumMn. BugoobpasoBaHue Kak
pe3ynibTaT MUKPO3BOOLMM

TeopeTnyeckoe 3aHATMe. MakpoaBosnoumsa. BO3HMKHOBEHWE
N pa3BUTUE XXN3HWN Ha 3emne

Makpoasonounsa.  PopMbl U OCHOBHble  HanpasneHUs
makpossonoumm  (AH.  CesepuoB). TlyTM  [OCTUXKEHUA
6ronoruyeckoro nporpecca. CoxpaHeHve 61nopasHoobpasns Ha
3emne.

TeopeTnueckoe 3aHaTue. BO3ZHUKHOBEHME U Pa3BUTUNE YKMU3HM
Ha 3emne
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MP1; MP2; MP3; MP4; MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;
MP61; NMP62; NP63; MNP65; MNPe66.

OKO1
npP23, 1IP24
MP12, MP13; P68

OK 02, OK 04
NnP24, NP26, NP32, NP33
MP21, MP22, MP23, MP25
P66, MNMP69 ,INMP610

OK 02, OK 04
P24, P26, P32, 1P33
MP21, MP22, MP23, MP25
MNP66, NMP69 ,MNMP610

OK 02, OK 04
np24, NP26, NP32, NP33
MP21, MP22, MP23, MP25,
MP32, MP33
MP66, MNP69 ,MNMP61

OK 02, OK 04
NnP24, NP26, NP32, JIP33



Tema 3.3.
lNpouncxoxaeHne
ye/sioBeKa -
aHTpornoreHes

Pasnen 4. Okonoruns

Tema 4.1.
JKonorn4yeckme
(haKkTopbI U cpeapl
YKU3HU

Tema 4.2.
Monynauus,
CO06LLECTBA,
3KOCUCTEMBI

FMnoTesbl WM TeOpuUM BO3HUKHOBEHMSI XKM3HM Ha 3emne.
MosiBNeHWe MepBbIX KNETOK W KX 3BOMOUMSA. MpOKapuoThbl U
3yKapnoTbl. TPOMCXOXAEHWEe MHOFOK/IETOUYHbIX OpraH13MOB.
B03HMKHOBEHME OCHOBHbIX LIAPCTB 3yKapuoT

TeopeTuueckoe 3aHATMe. AHTPOMOreHes

AHTpononorms - Hayka O 4enoBeke. CuCTEMATMYECKOE
nonoXxeHne uenoBeka. CXOACTBO W OTIMYMS YenoBeKa C
XXMBOTHbIMW. OCHOBHblE CTaAMKM aHTPOMOreHe3a. JBOMHOLMSA
COBPEMEHHOT0 Ye/I0BEKa.

UenoBeyeckue pachbl M X eanHCTBO. Bpems 1 nyTn pacceneHms
yenoBeka MO nnaHeTe. [MpMCNOCOGNEHHOCTL YenoBeka K
pasHbIM YCNIOBUSM Cpeab!

TeopeTnueckoe 3aHATMe. DKOMOMMYECKME (DAKTOPbl U Cpedbl
XU3HU

Cpefbl 06UTaHNA OpraHW3MOB: BOAHAsA, Ha3eMHO-BO3AyLUHas,
NMoyBeHHas,  BHYTpPUOPraHuU3MeHHas.  PUNKO-XMMUYECKME
0C06eHHOCTN cpef 0buTaHus opraHm3moB. [MpucrnocobneHns
OpraHM3sMOB K >KM3HM B pasHbiXx cpefax. [loHATne
3KOJIOrMYecKoro (paktopa. Knaccugukauma 3KomI0rmyeckmx
(pakTopoB. [MpaBunio  MuHuUMyma HO. Jlmbuxa.  3akoH
TonepaHTHocTK B. LLendgopaa

TeopeTnuyeckoe  3aHATHE. Monynsaums,  coo6LLeCTBa,
3KOCUCTEMb!

JKoMornyeckaa  xapaktepuctMka Buga W NONyNAUUN.
JKoNornyeckas HuLa BMAa. IKOMOTMYECKME XapaKTepUCTUKM
nonynauymn. CoobLiectBa U 3KOCUCTeMbl. BuoLeHO3 M ero
CTpykTypa. CBA3M MeXgy opraHusMamy B OMOLEHO3E.
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MP21, MP22, MP23, MP25,
MP32, MP33
P66, INMP69 ,MNP610

OK 02, OK 04
NnP24, NP26, NP32, JTIP33
MP21, MP22, MP23, MP25
P66, MNP69 ,MNMP610,

OKO01,0K 02, OK 07
npP25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
P67

OKO01,0K 02, OK 07
np25, NP27, P32
MP1, MP2, MP5, MP7, MP23
MP67



Tema 4.3.
Briocdepa -
rno6anbHas

3KONI0rnYyecKas
cucTema

Tema 4.4.
BnusaHwne

CTPYKTYypHble  KOMMOHEHTbl ~ 3KOCWUCTEMbI:  MPO/YLIEHTSI,
KOHCYMEHTbI, pefyLeHTbl. KpyroBopoT BeLIEeCTB 1 MNOTOK
3HEPrum B aKocucTeMe. TPOUUECKUE YPOBHY

TeopeTuueckoe 3aHaTme. CyKueccuu

CmeHa  6M0/10rMYeCKmX COOOLLIECTB. MpuymrHbI 7
3aKOHOMEPHOCTH. lNepBuyHaa  cykueccus. BTopuyHas
cyKueccus.

MpakTuyeckoe 3aHaTMe Ne6 PeLleHMe 3KoNornyeckmx sagjad
Ha CoCTaB/IeHNE TPOPUUECKMX Lieneit

TeopeTnueckoe 3aHaTue. buochepa - Xueaa 060/104Ka
3emnun.

Pa3BuTve npeacTaBneHUii o 6uoctepe B Tpyaax B.W.
BepHaackoro. O6nact 6uocepbl 1 ee KOMMNOHeHTbI. YKuBoe
BELLLECTBO Grochepbl 1 ero yHKUMK.

3aKOHOMEPHOCTW CyLlecTBOBaHMS Guocdepbl. OcobeHHOCTH
ovoctepbl Kak rnobasbHOM  3KOCUCTEMbI.  [AMHaMMUYecKoe
paBHoBecMe B  6uocepe. KpyroBopoTbl  Bellects W
onoreoxmmmyeckme  UMKIbl.  nobanbHble  3KOMOrMYeckue
Npo6/1emMbl COBPEMEHHOCTY

TeopeTuyeckoe 3aHATUe. [MHAMWYEeCKOe paBHOBecue B
ounocepe.

KpyroBopoTbl  BeWEecTB U  OMOreoOXMMUYECKME  LIUKIbI.
"no6anbHble 3KoNOrnyeckne npobieMbl COBPEMEHHOCTH

TeopeTuyeckoe 3aHsaTue. AHTPOMOreHHble BO3AENCTBUA Ha
onocgepy.
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OKO01,0K 02, OK 07
NnP25, P27, NP32
MP1, MP2, MP5, MP7, MP23
rPe7

OKOPOK 02, OK 07
nP25, NP27, J1IP32
MP1, MP2, MP5, MP7, MP23
P67, MNMP68

OKOPOK 02, OK 07
np25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
rMP67

OKOPOK 02, OK 07
NnP25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
P67

OKOPOK 02, OK 04, OK 07

NP25, NP27, P32, NP28, /1P29,



aHTPOMOreHHbIX
(haKTOpOB Ha
6rocgepy

Tema 4.5.
BnungaHue
counanbHo-
3KOJIOMMYECKMX
(baKTOpOB Ha

3[10POBbE YeNoBeKa

3arpssHeHVMst  Kak  BWA ~ aHTPOMOreHHOro  BO3[eNCTBUS.
AHTPOMOreHHble BO3AENCTBUA Ha aTMoctepy. BosaencTens Ha
rmgpoctepy. BosgeictBus Ha nutocdepy. AHTPOMNOreHHbIe
BO3/eNCTBUA HA BMOTUYECKME COOBLLEeCTBa.

MpakTuyeckoe 3aHaATUe Ne7 AHaIM3  3KOMOrMYECKnX
acrekToB yTununsaumum OTXOLZ0B npou3BOACTBA 7
KOMMIEKTYIOLLMX XONOANNBHOr0 060pyA0BaHuS.

MpakTuyeckoe 3aHaTue Ne8  OnpegeneHne  BIUAHUA
Pa3NYHbIX abMOTUYECKMX (HaKTOPOB Ha 3L0POBbEe Ye/lI0BEKA

KoHTponbHasa patoTta Ne3

Pasnen 5. buonornsa B XnN3HM

Tema 5.1.
BuoTtexHonorum B
YKU3HW KaxKaoro

TeopeTW-leCKoe 3aHdATNE. EI/IOTeXHOfIOFI/IFI KakK HayKa n
NpPOu3BOACTBO.

OCHOBHble  HanpaB/ieHMsI  COBPEMEHHOM  GUOTEXHOMOIUMN.
MeToabl 6uoTexHonornn. OOBLEKTbI OUOTEXHOMOMMW. JTUKA
OVMOTEXHOMOTMYECKUX U TEHETUYECKUX  3KCMEepPUMEHTOB.
MpaBnna noucka M aHanmsa 6MO3KOIOrMYECKOM MHDOopMaLUN
M3 pPasINYHbIX WUCTOYHUKOB (HayyHast M Yy4yebHO-Hay4Has
NnTepaTypa, CpeAcTBa MacCoBO MHAGoOpMaumK, cetb IHTepHeT
W apyrve)

MpakTuueckoe 3aHaTne Ne9 COCTaBNEHME U 3alMTa KENCOB
Ha aHa/M3 MHMOPMALMKN O HayYHbIX AOCTVDKEHUAX B 06M1acTy
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P30, /P31
MP1, MP2, MP5, MP7
rPe67

OKO01,0K 02, OK 07
MK 4.3.
NnP27, NP28, JTIP29, NP30, /1IP32
MP1, MP2, MP5, MP7, MP48
P67, NP68

OKO01,0K 02, OK 07
NnpP27, NP28, NP29, IP30, J1P32
MP1, MP2, MP5, MP7, MP48
P67, rNP68

OKO01,0K 02, OK 04
MK 4.3.
NP23, NP24, 11P25,11P26;
NP32, IP33, J1IP34
MP1; MP2; MP3; MP4; MPS;

MP6; MP7; MP12; MP21, MP22,

MP23, MP24, MP25;
MP61; MP62; NP63; rNP65; rNPe66

OKO01,0K 02, OK 04
MK 43.



Tema 5.2
bBruoTtexHonornn n
TeXHU4YecKune
CUCTEMBI

FEeHETUYECKMX TEXHOMOMMIA, KNETOUHOW MHXXEHEPUW, NULLEBLIX
BUOTEXHOMOTUIA.

MpakTnyeckoe 3aHATUE Nel0 CocTaBneHMe  KeicoB
«Pa3BnTNEe BMOTEXHOMOMMIA C UCMOMb30BAHNEM TEXHUYECKMX
CNCTEM N NX NPUMEHEHUNE B XKM3HWN YENTOBEKA»

MpakTuyeckoe 3saHaTue Nell 3allMTa KelcoB «Pa3BuTume
OUNOTEXHONMOTMNIA C UCMOMb30BAHMEM TEXHUYECKUX CUCTEM U KX
NPYMEHEHME B XXN3HW YeNoBEKa»

MpomexyTouyHasa aTTecTaymsa (AMdhepeHULNPOBaAHHbIN 3a4eT)

Bcero:
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82

12

np28, P29, NP30, /P31
MP1, MP6, MP16, MP17, MP48
MP61; MNMP62; MNMP63; MP65; MNMPG66,
P69
OKO01,0K 02, OK 04
MK 4.3.

IP28, NP29, NP30, JIP31
MP1, MP6, MP16, MP17, MP19,
MP20, MP31,MP48
MP61; NP62; MNP63; rNPe5; rNP66,
P69
OKO01,0K 02, OK 04
MK 4.3.0K 07
NnP28, 1P29, JTP30, /P31
MP1, MP6, MP16, MP17, MP19,
MP20, MP31, MP48
MP61; MP62; MNMP63; MP65; MNP66,
MP69



3. YCNTOBUA PEATN3AUNI TNMPOTIPAMMBbBI YHEBHOI O NMPEAMETA

3.1. MaTtepuranbHO-TeXHNYECKOe 0becrneyeHne

[na ocBoeHMs nporpammbl yyebHoro npegmetra OOI16.13 Buonorusa B
OBMNOY «KOMT» unmeeTcs y4yeOHbIM  KabuUHeT  «ECTeCTBEeHHOHay4Hble
ANCUMMINHBI».

[MomeleHMe KabuMHeTa OCHaLeHO TMNOBbIM 000PYyA0BaHWEM, B TOM 4uCrie
cneuvann3mMpoBaHHOW  y4yebHO  Mebenbl0o U cpeacTBaMy  00yYeHus,
HeoOXOAUMbIMM AN BbINO/NHEHWA  TPebOBaHMIN K  YPOBHIO  MOATOTOBKM
06yyaroLLmMXCH.

OcHalleHve y4ebHOro KabuHerta:

- Mocafo4Hble MecTa Mo KOMMYecTBy 00y4atoLmnxcs;

- paboyee MeCTO npenojasarens;

- NPOMECCMOHA/IbHO-OPUEHTUPOBAHHbIE 3aAaHuA.

[AnpakTnyeckme matepuassi:

-MeTo MYeCKNe pPeKOMeHAaUMM Mo BbIMOHEHUIO MPaKTUYeCKUX paboT Mo
yuyebHomy npeameTy OOI16.13 Bruonorus;

- KOMMNJIEKT 3aaHnil Ans NpoBeAeHUs NMMCbMEHHbIX KOHTPO/IbHbIX paboT;

- KOMIMNeKT 3afaHni ons npoBefeHns MUCbMEHHOI0
AndepeHLMpoBaHHOIO 3a4eTa.

TexHn4YecKne cpeacTea 00y4veHus:

- MepCoOHaNlbHbIA  KOMMbIOTEP € JIMLUEH3MOHHLIM  MPOrpamMmMHbIM
obecneyeHveM;

- NPOEKTOP C 3KpaHOM.

3asbl:

Bubnnoteka, UATaNbHbIN 3a1 C BbIXOLOM B CETb VIHTEPHET.

3.2. IH(hopMaLMoHHOe obecriedeHre peaninsaymm nporpaMmb

[Ona peanuzaumu nporpammbl B 6ubnmnoteyHom oHae OBMOY «K3AMT»
MMEKTCA NeyvaTHble U 3NeKTPOHHble 06pa3oBaTe/ibHble U UH(OPMaUNOHHbIE
pecypcbl 4715 UCNONb30BaHUS B 06pa3oBaTe/ibHOM MpoLecce.

3.2.1. OCHOBHbIE€ UCTOUYHUKMN

1. AraoHoBa W.B., KameHckunin A.A., Cusornasos B.W. Buonorus.
Ba3oBbIil ypoBeHb. CI10. YuebHuK. . - Mocksa : NpocselleHuve, 2024 - 271, (1)
C. :un. - (y4yebHuk CIr1O) ISBN 978-5-09-113524-4

2. buonorvsa: y4ebHUK UM NPakTUKYm [ANS CpefHEero npogeccroHaibHOro
o6bpasosaHus / B. H. ApbiruH [n gp.] ; nog pegakumein B. H. ApbirnHa. — 2-e m3g.
— Mocksa : M3patensctBo HOpaitt, 2024. — 378 ¢. — (podheccroHanbHoe
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obpasoBaHne). — ISBN 978-5-534-09603-3. — TeKCT : 3/EKTPOHHbIN //
O6pasoBare/ibHas nnatgopma FOpaint [canT]. — URL:
https://urait.ru/bcode/536659

3.2.2. [1oNoNHNTeNbHble UCTOUHUKWN

1 Buonorusa. ba3osblil U yrny6neHHbIA ypoBHU: 10— 11 Knaccobl: y4ebHUK
And - cpefHero obuwero ob6pasosaHua/ B. H. ApbirvH  [1 gp.]; nog o6uiei
pegakuvein B. H. ApbirmHa. —  2-e  wu3g., nepepab. u pgon.—  MoOcCKBa:
N3patensctBo HOpaint, 2024.— 380 c.— (O6uweobpasoBaTe/ibHbI LUKI).—
ISBN 978-5-534-16228-8. TeKCT: 391eKTPOHHbIA /[ 3IBC HOpant [cant]. —
URL: https://urait.ru/bcode/544794

2. NNannukas T.B. buonorus. Tectbl: yyebHoe nocobue ana CrMNO —
MockBa: W3patensctBo HOpant, 2024. — 40 c. (MNpodeccuoHanbHoe
obpasoBaHue). ISBN 978-5-534-14157-3 TeKcCT: 3neKTPOHHbIA /[ IBC HOpant
[canT]. — URL.: https://rirait.ru/bcode/543964

3.2.3. IHTepHeT-pecypchbl

1 EgMHad KonnekuMM  UMPOBbLIX — 06pas3oBaTe/ibHbIX — PECypcoB
[@nekTpoHHbIN pecypc] URL: http://school-collection.edu.ru/
2. Poccuinickass  anekTpoHHas WKona [OnekTpoHHbl  pecypc] URL:
https://resh.edu.ru/
3. IHhoypok [AnekTpoHHbIn pecypc] URL: https://infourok.ru/
Pewy EIM3. bronorusa [AnekTpoHHsbI pecypc] URL: https://bio-ege.sdamgia.ru/
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4. KOHTPOJIb N1 OLUEHKA PE3YJIbTATOB OCBOEHNA YYEBEHOI O

KoHTpo/ib 1

PacKpbLIBAOTCS  Yepes

NMPEOAMETA
OLIEHKa pe3y/bTaToB OCBOEHMSt yuyebHOro npeameTa
AVCLUMMANHAPHbIE  pe3y/bTaThl, HamnpaB/feHHble Ha

(hopMMpoOBaHME O0OLIMX W MNPOGeCCMOHaNbHBIX KOMMETeHUWUI A No pasgenam U
TeMaM COAepXXaHUs y4eGHOro Martepuana.

Ob6uwasn /
npogeccnoHanbHas
KOMNeTeHUnA
OK 1. Bblbupartb cnocobsl
peLueHuns 3aaau

npoheccnoHaIbHOW
AeATeNbHOCTH
NMPUMEHMNTENBHO K Pa3INyHbIM
KOHTEKCTam

OK 02. icnonb3oBaTb
COBPEMEHHbIe cpeacTBa
rouncka, aHanunsa 7
NHTepnpeTaumMm MHgpopmalmm
7 NH(OPMALNOHHbIe
TEXHO/OTMN [N19 BbIMNOJIHEHUS
3agau npogeccMoHanbHo

AesTeNbHOCTY;

Paspgen / Tema

Pasgen 1, Tema 1.2., Tema 1.3.
Pasgen 2., Tema 2.5., Tema2.6.

Paspgen 4., Tema 4.1., Tema
4.2., Tema 4.3., Tema 4.4.

Pasgen 5., Tema 5.1, Tema
5.2.

Pasgpen 1, Tema 1.1, Tema
1.2., Tema 13., Tema 14,
Tema 1.5.

Pasgen 2., Tema 2.1., Tema
2.2., Tema 2.3.,, Tema 2.4.,
Tema 2.5., Tema 2.6.

Pasgen 3., Tema 3.1, Tema
3.2., Tema 3.3.

Pasgen 4., Tema 4.1., Tema
4.2., Tema 4.3, Tema 4.4,
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Tunbl OLEHOYHBIX
MEPONpPUATKUIA

TecTupoBaHue

YCTHbIn onpoc
lNpencTaBneHne pesynLTaToB
NpakTU4ecknx pabot
KoHTposnbHas paboTta
TecTnpoBaHue

YCTHbIn onpoc
MpefcraBneHve pesynbTaToB
npakTU4eckux pabot
KoHTponbHasa pabota
TecTupoBaHue

YCTHbIn onpoc
MpefcraBneHne pesy/bTaToB
npakTU4ecknx paboTt
TecTupoBaHue

YCTHbI onpoc
MpefcraBneHve pesy/bTaToB
NpakTU4ecknx pabot
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc
MpefcraBneHve pesynbTaToB
NpakTU4ecknx pabot
PewweHve BMonornyecknx
3afau

KoHTponbHasa paboTa
TecTupoBaHue

YCTHbIn onpoc
MpencraBneHve pesy/bTaToB
npakTU4eckux pabot
Pa3paboTka /f1eHTbl BPeMeHM
NPOVCXO0XXAEHNA YesioBeKa
TecTupoBaHue

YCTHbIn onpoc



OK 04. AheKTMBHO
B3aMMO/EeNCTBOBATb n
paboTaTb B KOMNEKTUBE W
KOMaH[e;

OK  07. CopeiicTBoBaThb
COXPaHEHNIO  OKPY>KaroLLen
cpeabl, pecypcocbepexxeHuto,

MPUMEHSATD 3HaHWA 06
M3MEHEHUN KnMmara,
MPUHLMNbI 6epexnmBoro

Tema 4.5.

Pasgen 5., Tema 5.1, Tema 5.2

Pasgen 1, Tema 1.2., Tema 1.5.

Pasgen 2., Tema 2.1., Tema
2.3., Tema 2.4., Tema 2.6.

Pasgen 3., Tema 3.1, Tema
3.2., Tema 3.3.

Pasgen 4., Tema 4.4., Tema
4.5.

Pasgen 5., Tema 5.1, Tema 5.2

Paspgen 4., Tema 4.1., Tema
4.2., Tema 4.3., Tema 4.4.,
Tema 4.5.
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[NpencTaBneHne pesynbLTaToB
npakTU4ecknx paboT
CocTasneHue
KpyrosopoTa BeLlecTB
KoHTponbHas paboTa
TecTmpoBaHue
YCTHbIN onpoc
lNpencTaBneHne pesynLTaToB
npakTuyecknx pabot
TecTupoBaHue

YCTHbIA onpoc
[NpencTaBneHne pesynbLTaToB
npakTU4ecknx pabot
KoHTponbHasa paboTa
TecTupoBaHue

YCTHbIn onpoc
MpeacTasneHve pesynbTaToB
npakTU4ecknx pabot
PelueHue BMonormyecknx
3afay

KoHTponbHas pabota
TecTupoBaHue

YCTHbIN onpoc
MpeacTaBneHve pe3y/bTaToB
npakTU4ecKnx paboT
Pa3paboTka /IeHTbl BpeMeHM
NMPONCXOXKAEHNSA YesioBeKa
TecTnposaHue

YCTHbIIA onpoc
MpeacTaBneHve pesy/bTaToB
npakTU4ecknx paboT
CocTaBneHwue
KpyroBopoTa BeLlecTB
KoHTponbHas paboTa
TecTmpoBaHue
YCTHbIIA onpoc

Kelic 3agaHns
lNpencTaBneHne pesynbLTaToB
npakTU4ecknx pabot
TecTnpoBaHue

YCTHbIN onpoc
lNpencTaBneHne pesynbLTaToB
npaKTUYecknx pabot
PeweHune 9KOMOrnyeckmnx

3aaay

CXeM

CXeM



Mpon3BOACTBa,  3(deKTUBHO
[eliCcTBOBaTb B Upe3BblyalHbIX
cUTyauusx;

MK 4.3. BbINoMHATH
KOHTPO/b, aHanus3 7
onTUMM3aLMIo PEXMMOB
paboThbl X0N0ANNbHO-

BEHTU/IALIMOHHOA TEXHUKN U
CUCTEM  KOHAULMOHMPOBAHUS
BO3MyXa.;

Pasgen 5., Tema 5.1, Tema 5.2
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CocTasneHne
KpyrosopoTa BeLlecTB
KoHTponbHas paboTa
TecTnposaHue
YCTHbIN onpoc
[NpencTaBneHne pesynbLTaToB
npaKTU4ecknx pabot

Kelic 3agaHus

CxXem
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