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1. OBLLAA XAPAKTEPUCTUKA PABOYEI NMPOIrPAMMBbI
YYEBHOIO MPEAMETA

1.1. Mecto y4yebHOro npegmMeTra B  CTPYKTYpe  OCHOBHOW
npodgeccMoHasibHOM 06pa3oBaTe/lIbHON NPOrpaMmb|

YuebHbln  npeaMeT  «buonorus»  sBnseTca  0653aTeNIbHOM  YaCTbiO
006Lleo6pa3oBaTeNlbHOrN0 LMKIa OCHOBHOM MpodieccuoHanbHOW 06pa3oBaTe/ibHOM
nporpaMMmbl - MPoOrpaMmmbl NOArOTOBKM KB/IM(IMLMPOBAHHBIX pabounx, Cryxatmx
no npogeccun 15.01.05 CBapLymk (PyUHOR U YaCTUYHO MEXaHU3NPOBaHHON CBapKU
(HannaBkw).

1.2. Llenn v nnaHupyemble pe3ysibTaTbl OCBOEHUS YY4eOHOro npeamMeTa

1.2.1 Llenn ocBoeHNs y4ebHOro npeameTta

CofiepXXaHve nporpammbl y4ebHOro npegmeta «buonorvsa» HamnpasfieHO Ha
[NOCTUXKEHNE Pe3ynbTaToB ero M3yyeHus B COOTBETCTBUM C TpebosaHusMu ProC
COO c yyeTOoM npoeccroHanbHoi HanpaeneHHocTn ®IrOC CIr1O

OCHOBHOI LENb0 M3yyeHNs yyebHOro npeameta «buonorusa» ABnseTcs:
oBfageHve  00Oy4yalOWMMUCA  3HAHUAMW O  CTPYKTYPHO-(YHKLMNOHaIbHOW
opraHM3aUmmM >XKMBbIX CUCTEM pPa3HOro paHra W NPUOBPETEHME YMEHUI
MCMONb30BaTb 3TW 3HAHUS AN TPAMOTHbIX AEWCTBUA B OTHOLLUEHWUM OOLEKTOB
YKMBOW NPUPOAbI U PELLEHNS Pa3/INUHbIX XXU3HEHHbIX MPO6eM.



1.2.2 MNMnaHnpyeMble pe3ynibTaTbl OCBOEHNA Y4ebHOro npegmMeTa
Oco60e 3HayeHWe y4ebHbI NpeaMeT MMeeT NMpu (HOPMUPOBAHUN N Pa3BUTUM OOLUMX N MPOECCUOHATbHBIX KOMMETEHUMN, a

TakXKe COOTBETCTBYHOLLMX UM pe3ynbTataM 00y4deHms cornacHo @roOC COO.
MnaHupyemble pe3ynbTaTbl 06y4eHUS

KomneTteHuyumn (OK, MK)

OK 01. Bblbupatb cnocobbl
peLLeHns 3ajau
NpoeccnoHanbHON
[eATeNlbHOCTU  NPUMEHUTESNTbHO
K pa3/IMYHbIM KOHTEKCTaM

Ob6uwme
P23 - rotoBHOCTbL K TpyAy, OCO3HaHWe LEeHHOCTU
MacTepcTBa, TpyAonobue;
JIP24 - TOTOBHOCTb K aKTUBHON [esTeNlbHOCTU
TEXHOMOrMYECKON W CoUManbHOW  HanpaBneHHOCTH,

CMOCOOHOCTb  MHUUMWMPOBATb,  MaHMPOBaTb U
CaMOCTOATE/IbHO BbIMOHATL TaKYH0 AeATeIbHOCTb;
P25 - uHTepec K  pasu4yHbIM  ciepam
NPOgecCUOHaIbHOM AeATENbHOCTY,

MP1 - camocTosiTeNlbHO  (hopmynupoBaTb U
aKTyanusnposatb  Npobnemy, paccmatpuBaTb  ee
BCECTOPOHHE;

MP2 - ycTaHaBnMBaTb CYLUIECTBEHHbIA MPU3HAK WK

OCHOBaHMA ANa  CpaBHEHWs,  Knaccugmkaumm  u
0606LeHs;
MP3 - onpegenatb Uenn [eATenbHOCTW, 3afdasaTtb

napaMeTpbl U KPUTEPUMN UX LOCTUMXKEHUS;
MP4 - BbIABNATb 3aKOHOMEPHOCTN U NPOTUBOPEYUNS B
paccMaTpuBaeMbIX ABEHUAX;

MPS - BHOCUTb KOPPEKTMBbI B  [eATENbHOCTb,
OLEeHMBaTb  COOTBETCTBME  Pe3yNbTaTtoB LN,
OLEHMBATb PUCKM NOCNEACTBUN feATeNbHOCTY;

MP6 - pa3BuBaTb KpeaTUBHOE MbILLIEHNE NPY PeLLEHNN
YKU3HEHHbIX NPo6siem

AducunnnuHapHsble
MP61 - 3HaTb O MecTe W pPoninM OUONOrMM B CUCTEME
Hay4YHOro 3HaHWUs; (PYHKUMOHAIbHOW  PamMOTHOCTU
yesioBeka A/19 peLleHns XN3HEHHbIX Npobsem;
MPe62 - YMETb packpbiBaThb cofep>kaHue
OCHOBOIMONaratoWmx OMONOrMYeCKUX TEPMUHOB
MOHSATUI: YKN3Hb, KNETKA, TKaHb, OpraH, OpraHuaM, Bug,
nonynauus,  3Kocuctema,  6uoLeHO3,  Grochepa;
MeTabom3M (0OMeH BELLECTB M NPeBpaLLEHNEe 3HEPrn),
romMeoctaz  (camoperynsauus), 6GuocuHTE3  6esKa,
CTPYKTYpHas opraHmsauus YMBbIX cucTem,
LVCKPETHOCTb, Camoperynsaums, camMoBOCMNpOv3BeLeH e
(penpopykumsa),  HacnefCTBEHHOCTb, WU3MEHYMBOCTb,
3Hepro3aBncMMOCTb, pPOCT W pas3BUTME, YPOBHeBas
opraHusauus;
MP63 - YMETb packpbiBaTb cofepxxaHve
OCHOBOMONAratoLLMX 61M0N0rMYecKX TEOPUIA N TMNOTES:
K/IeTOYHOR, XPOMOCOMHOM, MYTaLOHHOR,
3BOJIOLMOHHOM, NPOUCXOXKAEHMNS XXMU3HUN U YE/TOBEKA;
MP64 - yMeTb packpbiBaTb OCHOBOMOJararoLme
ouonornyeckne 3akoHbl U 3akoHomepHocTu (T
MeHgens, T. MopraHa, H.A. BaBunosa, 3. ["ekkens, .
Mtionnepa, K. bapa), rpaHuubl MX NPUMEHUMOCTU K
XWBbIM CUCTEMAM;
MP65 - nNpPUMeHATb OCHOBHblE METOAbl Hay4HOro
Mo3HaHWUA, UCMO/b3yemMble B 6MONOrMN: HabnoAeHNs 1



MP7 - BnafieTb HaBblKamu y4ebHO-1CCNea0BaTeIbCKOW
N NPOEKTHON AeATeNbHOCTW, HaBblkaMu paspeLleHus
npo6newm;

MP12 - BbIABNATb MPUYUHHO-CNEACTBEHHbIE CBA3M U
aKTyanMsmpoBaTb 3agady, BbIABUraTb TUMNOTE3Yy ee
peLleHnsl, Haxo4MTb apryMeHTbl Ans [oKa3aTenbCcTBa
CBOUX YTBEPXAEHWI, 3a[jaBaTb NapaMeTpbl U KpUTepum
peLleHus;

MP13 - aHanu3npoBaTtb NOMYYEHHbIE B XOA4€e peLleHns
3a[lau/  pesynbTaTbl, KPUTUYECKM OLEHMBATL WX
[OCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHeHWEe B HOBbIX
YCNOBUSX;

MP17 - ymMeTb NEPeHOCUTb 3HaHWA B NMO3HaBaTE/lbHYIO
N NPaKTUYECKYIO 06M1aCTUN XKN3HEeATeIbHOCTY;

MP18 - ymeTb WHTErpuMpoBaTb 3HaHWA W3 PasHbIX
npeaMeTHbIX 061acTei;

MP19 - BbigBMratb HOBble WUAewn,
OpUrMHa/IbHbIE MOAXOAb! U PeLUeHNs;
MP20 - cTaBUTb MPO6MEMbI U 3afayn, AOMycCKarome
aNIbTEPHATMBHbIE peLLeHns;

npeanaratb

ONMCaHMS >KMBbLIX CUCTEM, TMPOLECCOB W  SIBMEHUMN;
opraHMsaumMm M MpoBefeHNs  OMONOrMYecKoro
9KCMEepUMEHTa,  BbIABVKEHUS  TUMOTe3,  BbISAB/IEHNS
3aBMCUMOCTU  MeXay WCCnefyembiMu  BeMyYMHamu,
06BbACHEHNS MOTy4YeHHbIX pesy/bTaToB 7
(hopMynMpoBaHUsS  BbIBOZOB  C  WUCMO/Ib30BaHUEM
HayU4HbIX MOHATUIA, TEOPUIA N 3aKOHOB;

MP66 - ymMeTb BbIAeNATb CYLUECTBEHHble MPU3HaKU
BMPYCOB, KNeToK  MpoKapuoT U 3yKapwoT;
OAHOK/IETOYHbIX W MHOFOK/IETOYHbIX  OpPraH1M3moB,
BMLOB, OMOreoLEHO30B W 3KOCUCTEM; OCOOGEHHOCT
npoLeccoB 06MeHa BELLECTB W MpeBpaLleHns 3HePrun B
KNneTke, (hOTOCUHTESA, NNacTUYECKOro 7
9HepreTMyeckoro 06MeHa, XeMOCWHTe3a, MUTO3a,
Mei03a, OMI0A0TBOPEHNS, PasBUTUA U Pa3MHOXEHWS,
NHAMBUAYaNbHOr0 pasBuTUA opraHu3Ma (OHTOreHesa),
6opbbObl 3a CyLLECTBOBaHME, eCTeCTBEHHOro 0T6opa,
B1L0006pa30oBaHMs, NPUCNOCO6IEHHOCT OpPraHM3MoB K
cpege 06UTaHWSA, B/IMSHUS KOMIMOHEHTOB 3KOCUCTEM,
aHTPOMOreHHbIX W3MEHEHUI B 3KOCMCTEMAxX CBOEM

MeCTHOCTM, KPYyroBopoTa BeLIeCTB U MpeBpaLleHune
3Heprumn B buocgepe;
MP68 - yMeTb pelwaTb OMONOrMYECKMe 3adaudu,

COCTaB/IATb FEHOTUMMNYECKME CXEMbI CKpeLMBaHUA A1
pasHbIX TUNOB HaCNeL0BaHNA NPU3HAKOB Yy OPraH13mos,
COCTaB/IATb CXeMbl MepeHoca BELIECTB W 3Heprum B
akocucTemax (Lenv NUTaHus, NULeBble CETH);



OK 02 Vcnonb3oBatb
COBPeMEHHbIe CpefCcTBa Moucka,
aHaM3a W UHTepnpeTauumu
NHopmaLn "
NH(OPMALMOHHbIE TEXHOMOMU
ans BbINO/IHEHMA 3agad
NpoeccMoHasIbHOM
LeaTenbHOCTU

NnP32 - ChopMMPOBAHHOCTb  MWUPOBO33PEHUS,
COOTBETCTBYHOLLIEr0 COBPEMEHHOMY YPOBHIO pas3BUTUA
HayK/ W OOLLECTBEHHOM MNPaKTWKM, OCHOBaHHOIO Ha
Ananore  KynbTyp, CMNOCOGCTBYHOLErO  OCO3HaHWIO
CBOEro mMecta B MONKYNbTYPHOM MUPE;

JTIP33 - coBepLLEHCTBOBAHME A3bIKOBOW M UATATENBCKOM
Ky/IbTypbl Kak CpefAcTBa B3aUMOLENCTBUA  Mexay
NOAbMU 1 NO3HAHUA MUPa,;

JIP34 - 0co3HaHME LEHHOCTW Hay4HOW AeATeNbHOCTY,
rOTOBHOCTb OCYLLIeCTBNATb MPOEKTHYIO n
nccnefoBaTeNbCKyo AeATeNIbHOCTb UHANBUAYaNbHO U B
rpynne;

MP21 - BnafieTb HaBblKamu NosyyYeHnss H(opMaLLmmn n3
MCTOYHUKOB  pasHbIX  TUMOB,  CaMOCTOATE/ILHO
OCYLLECTBMATL MOUCK, aHaiu3, cuctematvsauuio u
NHTEPrpeTaumio MHGopMaLmMn pasfivyHbiX BULOB U
(hopm npeacTaBneHUs;

MP22 - co3faBaTb TEKCTbl B pa3/IMYHbIX (hopmartax C
YYeTOM  HasHayeHus  MHGopmauum 1 LeneBon
ayamTopuu, BblOMpas ONTUM&a/IbHYO (hopmy
npeAcTaBNeHNs 1 BU3yanu3auuu,

MP23 - oueHMBaTb AOCTOBEPHOCTb, /IETMTUMHOCTb
NH(OpPMaLMK, ee COOTBETCTBME MPABOBbIM U MOPasIbHO-
3TUYECKNM HOopMawMm;

MP24 - ncnonb3oBaTb CpeAcTsa MHPOPMALMOHHBLIX U
KOMMYHWKAUWOHHBIX ~ TEXHONOTMA B PeLUeHUM
KOTHUTUBHBIX, KOMMYHUKaTUBHbIX 7
OpraHu3auUmoHHbIX 3a4a4 ¢ cobnfeHemM TpeboBaHWiA
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MP69 - yMeTb KPUTUYECKU OueHMBaTb WMHMOPMaLUIo
OMOMIOrNYECKOr0  COAEP>KaHW4, BK/HOYAIOLLYHO
NceBAOHay4Hble 3HaHUS M3 Pa3/INYHbIX WCTOYHWMKOB
(cpeacTea MacCOBOWA NH(opMaLmK, Hay4HO-
nonynsipHble matepuasbl); NHTepPNpeTMpoBaThb
3TUYECKMe acneKkTbl COBPEMEHHbIX WCCNeAoBaHUA B
ovonornm, MeavumHe, 6GUOTEXHONOMNN; paccMaTpuBaTtb
rnobasbHble 3KOJIOTNYeCKMe npo6embl
COBPEMEHHOCTW, (POPMUPOBATL MO OTHOLLEHUIO K HUM
COOCTBEHHYO MO3NLMIO;

MP610 - ymeTb co3fjaBaTb COOCTBEHHbIE MNCbMEHHbIE U
YCTHble  COOOLUEHMS Ha OCHOBe  6GMOMOrNYecKoi
NH(OPMaLMX U3 HECKONbKMX WCTOYHWKOB, FPaMOTHO
CMO0/b30BaTb MOHATUIHLIN annapat 61onormu.



OK 04. AddekTnBHO
B3aMMOAENCTBOBAThL 1 paboTaThb
B KO/NEKTMBE N KOMaHge

9PrOHOMUKK,  TEXHWUKM  6e30MacHOCTW,  TUTUEHb,
pecypcocoepeXxeHnsi, npaBoBbIX W 3TUYECKUX HOPM,
HOPM MH(OpPMaLMOHHOM 6e30MNacHOCTK;

MP25 - BnafieTb HaBblkaMy pacno3HaBaHWs U 3aluThbl

NHopmaLmu, NHOPMaLMOHHON 6e30nacHocTK
JIMYHOCTU
NP24 - TOTOBHOCTb K aKTUBHOW [JeATe/IbHOCTU

TEXHO/IOMMYECKOA W COUMa/IbHOM  HanpaB/ieHHOCTH,
CMOCOBGHOCTb ~ MHUUMMPOBATb,  MNNaHWpoBaTb WU
CaMOCTOATE/IbHO BbINOMHATL TaKyH0 AeATe/IbHOCTb;
J1IP26 - rOoTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHUI0 U
caM000pa3oBaHNM0 Ha NMPOTSHXKEHNUN BCEMN YKU3ZHMU;

MP7 - BnafieTb HaBblkaMK y4ebHO-1CCNea0BaTeIbCKOW
N MPOEKTHOW [esATeNbHOCTM, HaBblKaMy paspeLleHus
npo6nem;

MP31 - noHumaTb K WCMONbL30BaTb MPEUMYLLECTBA
KOMaHAHOW 1 MHAMBUAYabHOW paboThl;

MP32 - BblOMpaTb TeMaTUKy M MeTOAbl COBMECTHbIX
JeCcTBUA € yyeTOM  OOLMX  WHTEpPecoB, MU
BO3MOXHOCTEMN KaXXA0ro YieHa KOMINEKTUBA;

MP33 - npvHUMaTb LN COBMECTHOW AeATENbHOCTY,
OpraH13oBbIBaTb U KOOPAMHUPOBATL [AENCTBMA MO ee
[IOCTVDKEHWIO: COCTaB/ATb nnaH LeNCTBIUIA,
pacnpegenst poau C Y4YeTOM MHEHWUIA Y4YaCTHMKOB
06Ccy»XaaThb pe3y/bTaTbl COBMECTHOM paboThl;

MP37 - ocyLlecTBNATL MO3UTMBHOE CTpaTernyeckoe
noBefleHVe B Pa3/IMYHbIX CUTyauusax, MPOABNATb
TBOPYECTBO U BOOOPaXKeHWe, ObITb NHULMATUBHBLIM
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MP65 - nNpPUMEeHATb OCHOBHbIE MeTOAbl Hay4yHOro
MO3HaHWA, UCMNOMb3yemble B BMOMOrMKN: HabMOAeHNS U
OMUCaHNsA >KMBbLIX CUCTEM, MPOLECCOB W SABNEHWUNA;
opraHusaumMnm M NpoBefdeHWs  BUOMOrMYecKoro
9KCMEepPUMEHTa, BbIABMXKEHUA  TUMOTE3, BblABIEHUS
3aBMCUMOCTM  MeXAy uccregyembiMy  BENUYUHAMMU,
06BbSACHEHUSA NONYyYeHHbIX pe3ynbTaToB n
(hopMy/nMpoBaHWA  BbIBOLOB  C  WCMO/b30BAHUEM
Hay4HbIX MOHATUIA, TEOPUIA W 3aKOHOB;



OK 07. CopeiictBoBaThb
COXpaHeHuo OKpPY>KatoLLel
cpefbl, pecypcocbepexkeHuto,
NPUMEHATb 3HaHWA 06
N3MEHEHNM Knmara,
NPVHLMNbI bepexxnneoro
NpOn3BOACTBA, 3hheKTUBHO

[leicTBOBaTb B 4PE3BblYANHbIX
CUTYyaumsx

MP55 - nNpuHUMaTb MOTUBbLI U aprymMeHTbl ApPYrux
N0 Npy aHanm3e pesynbTaToB AeATeIbHOCTHY;

MP56 - npr3HaBaTb CBOE NPaBO M NPaBo APYruX NtOLen
Ha OLLMOKN

NP27 - cthopMMpPOBAHHOCTb 3KOMOMMYECKOW Ky/bTypbl,
MOHVMaHWe  BAUAHUA  COLMaNbHO-3KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHME MPUPOAHON W coLManbHOW
cpegpl, 0CO3HaHue rnobanbHoro XapakTepa
3KOMOrMYeCKmX npobnem;

P28 - nnaHMpoBaHWe N OCYLLECTB/IEHWE AEVCTBUIA B
OKpY>XaloWer cpefe Ha OCHOBe 3HaHUS  Lenel
YCTONYMBOro Pa3BUTUA Ye/IOBEYECTBA;

NTIP29 - aKTMBHOE HenpusaTve AEeNCTBUIA, NPUHOCALLMX
Bpes, OKpY>KatoLLelt cpese;

JIP30 - ymeHue nNpOrHo3vpoBaTb HebMaronpusATHbIE
3KONOTNYecKne  MOCNeACTBUA  NPeAnpPUHUMaEMbIX
[eVCTBUI, NpefoTBpaLlaTh Ux;

P31 - pacwupeHue  onbiTa
9KOJIOrMYeCKON HanpaB/eHHOCTY;
MP5 - BHOCUTL KOPPEKTUBbI
OLeHMBaTb  COOTBETCTBME  Pesy/bTaToB
OLeHMBaTb PUCKW MOCNEACTBUIA AeATENBHOCTH;
MP7 - BnafieTb HaBblKamMu y4ebHO-MCCNef0BaTelbCKOW
N NPOEKTHOW AeATeNbHOCTM, HaBblkaMy paspeLuleHus
npobnem;

MP48 - ymeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO
NMPUHMMATb PELLEHNSA MO UX CHDKEHUIO

[esTeNbHOCTH

B [EATEeNbHOCTb,
Liensm,

MP67 - yMeTb MPUMEHATb MOMYyYeHHble 3HaHUA ANd
06BACHEHMSI BUOMOTMYECKMX NPOLIECCOB W ABMEHUI, ANS
NPUHATUS NPaKTUYECKUX PELUEHNIA B MOBCEAHEBHOM
XWU3HN C Uenblo ob6ecneyeHns 6e30MacHOCTU CBOEro
300p0OBbSA M 3[40pOBbA  OKPYXXAKOLWMX  JIOJEN,
cobMoJeHNsa  3[0pOBOr0  06pasa  >KM3HWM,  HOPM
rpaMOTHOrO MOBEAEHWUA B OKPY>Xatollell NpUpPOLHON
cpede; NOHWMaHWe Heob6X04MMOCTU  UCMOb30BaHNS
[NOCTUXKEHWIA COBPEMEHHOM BMONOT MU N BUOTEXHONOTUIA
AN paumoHanbHOMO NPUPOAONO/b30BaHUS;



MK 1.1. MpoBoanTb COOPOYHbIE
oriepaumMn nepef CBapKoM C

NCMO/b30BaHNEM
KOHCTPYKTOPCKOWA,
NpPOV3BOACTBEHHO-
TEXHOM0rMYeCKON
HOPMAaTMBHOIN AOKYMEHTaLUN.

n

JNIP28 - nnaHuMpoBaHWe M OCYLLECTB/IEHWE [ENCTBUIA B
OKpYXXalollleil cpefe Ha OCHOBE 3HaHMSA  Lenen
YCTOMYMBOrO PasBUTUSA Ye/I0BEYECTBa,;

JIP29 - aKTMBHOE HENpUATME AEWCTBUIA, MPUHOCALLNX
BpeZ OKpY>KatoLLei cpefe;

JIP30 - ymMeHWe NpOrHo3MpoBatb HebNaronpuATHbIE

3KOMOTMYecKMe  MOCNefcTBus  npeanpuHUMaeMbIX
[ecTBUIA, NpefoTBpaLLaThb ux;
NP31 -  pacwupeHne  onbiTa  [EATE/ILHOCTU

3KO/0rMYeCKOW HanpaBeHHOCTY;
MP48 - ymeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO
NPUHUMATbL PELLEHUA MO UX CHUXKEHUIO;

MP1 - CaMOCTOATE/IbHO  (DOPMY/IMPOBaTh U
aKTyanusuposaTb  npobniemy, paccMaTpuBaTb — ee
BCECTOPOHHE;

MP6 - pasBuBaTb KpeaTUBHOE MbILU/IEHNE MPpU

PELLUEHNW YXXM3HEHHbIX MPob6siem;

MP16 - ocywecTBnATb LeneHanpaBieHHbIA MOUCK
nepeHoca CpeacTB M CrMocoboB — [eicTBus B
NPOMECCUOHAMIbHYIO Cpesy;

MP17 - ymeTb NepeHOCUTb 3HaHWS B NO3HaBaTe/IbHYHO
1 NPaKTUYECKYH 06/1aCTU XXN3HEAEATeNIbHOCTHY;

MP48 - ymeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO
NMPUHUMATL PELLEHMS MO NX CHUKEHNIO;
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MP69 - ymeTb KPUTUYECKWU OLeHMBaTb MH(opMaLmio
6G10/10r1NYecKoro CoAepXKaHus, BK/IHOYAIOLLLYHO
nceBAoOHay4Hble 3HaHWA W3 Pas/IMYHbIX MCTOUYHWKOB
(cpeacTBa MacCOBOA NHopmaumm, Hay4HO-
nonynspHble marepuasbl); NHTEPMpeTMpoBaThb
3TUYECKME acreKTbl COBPEMEHHbIX WCCNefOBaHUA B
ononorun, mMeguumHe, GUOTEXHONOTUK; paccMaTpuBaTh
rnobasbHble 3KO/IOrNYeckme npo6siemMbl
COBPEMEHHOCTM, (hOPMUPOBATb MO OTHOLLEHUIO K HUM
COOCTBEHHYHO NO3NLINIO;



2. CTPYKTYPA N COOEP>XAHVE YYEBHOI' O NMPEAMETA

2.1. O6bem yyebHOro npegmeTa v BUAbl y4ebHOM paboThl

Bug y4yebHoW paboThbl O6bem B yacax
O6bem 06pa3oBaTe/IbHOK NporpaMmbl y4ebHOro npegmeTa 72
Ob6sa3aTeNbHan ayguTopHasa Harpyska: 72
TEOPETUYECKME 3aHATNS, 52
B T.4. B ()opMe MPaKTUYECKOA MNOArOTOBKM —
MpPaKTUYeCKne 3aHATUA, 20
B T.4. B (DOPMe NPaKTUYECKON NOAroTOBKM 8

na6opaTopr|e 3aHATUA,

B T.4. B (hOpMe NPaKTUYECKON NOArOTOBKM
CamocTosAATenbHas paboTa,

B T.4. B (hOpMe NPaKTUYECKON NOArOTOBKM

NHanBuayanbHbliA NPOeKT —

MpoMexXyTouHas aTTecTaums:
- A hepeHLMPOBaHHbIM 3a4eT 2



2.2. TemaTWU4ecKuii nnaH 1 cogepxkaHue y4ebHOro npeameTa

B Tom
yucne
HavmeHoBaHue Cofep>xxaHue y4yebHOro matepumana u opmbl opraHusayunm O6bem npakTtu
pas3fenoB N TEM neATeNnbHOCTHU O6yHaIOLLI,I/IXCFI B Yacax yecKas
noAroToBb:
a
1 2 3 4
Pa3gen 1. buonorma Kak Hayka. >KXvBble CUCTEMbI N UX OpraHusauns
Tema 1.1. TeopeTuyeckoe 3aHsaTue. buonorna kak Hayka. Obuas
Buonorus XapaKTepuCTUKa XNU3HU
B CUCTEMe HayK.  Buonorus - Hayka 0 XuBoW npupoge. Casn 6uonorum c
O6Las 06LLEeCTBEHHbLIMW, TEXHUYECKAMWU WU APYTUMU €CTECTBEHHbIMM
XapaKTepucTMka  Haykamu, unocodueid, pennrven, 3TUKOW, ICTETUKON W
XU3HU npasom. Ponb 6uonorm B (HOPMMPOBAHUM  COBPEMEHHOIA
Hay4HOIN KapTUHbI MUpa. Cuctema 61MONOrMYecKnX Hayk.
MeTofbl  MO3HaHWS  >XMBOM  npupogbl  (HabnoaeHue,
9KCMEepPUMEHT,  OnucaHue,  U3MepeHue,  Kraccuukams, 2 —
MOAEeNnpoBaHue, cTaTucTMyeckas 06paboTka faHHbIX).
XuBble cuctembl (6UOCUCTEMbI) Kak MpeaMeT  U3y4deHUs
6vonormn. OTAMYME DKMBLIX CUCTEM OT HeOpraHM4ecKomn
npupogbl. CBolcTBa 6OCUCTEM U MX pasHOobpasme.
YPOBHU opraHmsaumm onocucTem: MOJIEKYIAPHO-
reHeTUYECKNIA, KNETOUHbIN, OpraHW3MeHHbIN, NONyNALMOHHO-
BWOBOM,  3KOCUCTEMHbIA  (BMO -  reoLEeHOTUYECKUiA),
BrocepHsbIin
Pasgen 2 XnMmunuecknii coctaB U CTPOEHUE K/TETKU
Tema 2.1. TeopeTnyeckoe 3aHAaTUe. XUMUYECKUIA COCTaB  KIETKW. 9 .
XUMUYECKME 3/1IEMEHTbI:  MaKpPO3/IleMEHTbI, MWKPO3/IEMEHTbI.
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Koabl 06X KOMNETEHL NI U
NINYHOCTHbIX, MeTanpeiMeTHbIX,
npegMeTHbIX Pe3ybTaToB,
HOpPMNPOBAHUIO KOTOPbIX
CNOCO6CTBYET 3/IEMEHT
nporpaMmmbl
5

OK 02

nP32, NP33, JIP34

MP21, MP22, MP23, MP24,
MP25;

P69, NP610

OK 01; OK 02; OK 04
NP23, 1P24, P25 ; /1P26;



XUMnyeckuii
COCTaB K/ETKW.

Tema 2.2.
CTpyKTypHO-
(YHKLMOHabHas
opraHusauus
KNIeTOK

Boga ©“ MuHepanbHble BellecTBa. DYHKUMM  BOAblI U
MUHepasibHbIX BELLECTB B K/ETKE.

OpraHuyeckune BellecTBa KeTku. benku. CoctaB v CTpOeHMe
6e/1IkoB. AMMHOKMCNOTbI - MOHOMEpPbI 6eN1KoB. He3aMeHVMble v
3aMeHMMble  aMUHOKMCNOTbl.  AMMHOKMC/IOTHBIA  COCTaB.
YPOBHN  CTPYKTYpbl  6enKOBOA  MONeKy/bl  (nepsuyHas,
BTOPUYHasA, TPeTUYHasd U YeTBEPTMYHAA  CTPYKTYpa).
XvMu4yeckmne CBOMCTBA 6enkoB. Buonornyeckme  (yHKUMK
6enkoB. PepMeHTbI - BUONIornyYeckme Katanmsaropbl. CTpoeHue
(hbepMeHTa: aKTWMBHbIA LEHTP, cybCcTpaTHas CneyupuUYHOCTb.
KogepMeHTbl.  ButamuHbl.  OTavMumMa  ()epMEHTOB  OT
HeopraHNYecKnx KaTasm3aTopos.

YrneBoapl: MOHOcaxapuapbl (rnroko3a, pnbosa "
[e30KcMpnbosa), Aaumcaxapuabl  (caxapos3a, flakTo3a) U
nonucaxapufpl (kpaxman, NINKOT€eH, LIeN0N1033).

Bronornyeckme yHKUMN YriesogoB. JIunuabl: TPUrMLEPUabI,
(hocthonmnngel,  CTeponabl. rmapogunbHO-rnapodo6Hble
cBoilcTBa. buonornyeckne yHkumyu nmunugos. CpaBHeHWE
yrnesogoB, 6enkoB WM NIUNUAOB KakK WCTOYHWKOB 3HEPruMW.
HyknenHosble kucnotbl: AHK u PHK. Hykneotngbl -
MOHOMEPbI HYKNEeNHOBbLIX K1CNOT. CTpoeHne n pyHKumm OHK.
CtpoeHuve 1 gyHkumm PHK. AT®: cTpoeHue 1 (yHKUMK
TeopeTuyeckoe 3aHaTue. Knetka

Lintonorma - Hayka 0 Knetke. KnetoyHaa Teopusa - npumep
B3aMMOLEeNCTBUNA e 1 (HakToB B HAy4HOM MO3HaHUW. MeTofb!
N3YYEHUA KNETKN.

KneTka kak LenocTHad wuBad cuctema. O6LLME NpPU3HAKK
KNETOK: 3aMKHYTasi Hapy)XHas MembpaHa, Monekynbl HK Kak
reHeTUYeCcKWiA annapar, cucTeMa CUHTe3a beska.

NP32, NP33, JIP34

MP1; MP2; MP3; MP4; MP5;
MP6; MP7;, MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; MP62; MNMP63; MNP65; MNP66.

OK 01; OK 02; OK 04

NP23, NP24, NP25; NP26;

NnP32, P33, JIP34

MP1; MP2; MP3; MP4; MP5;
MP6; MP7;, MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; MP62; MNMP63; MP65; MNMP66.



Tunbl  KNETOK: 3yKapmoTuyeckas W  MPOKapUOTMYECKas.
OCO6EHHOCTN  CTPOEHMs  MPOKAPUOTUYECKOIA KNETKM.
KneTouHas cTeHKa 6aktepuil. CTpoeHVe 3yKapvoTUYECKOA
KNeTKn. OCHOBHble OT/IMUMSA PacTUTENbHOW, >KUBOTHOW W
rPUOHOM  KNeTKW. [MOBEPXHOCTHbIE  CTPYKTYPbl  KNETOK-
KNeTouHas CTEHKa, INIMKOKA/IKC, nx (hyHKUMN,
Mnasmatnyeckas MemopaHa, ee CBOMCTBA U (hyHKLUN.
LinTonnasma n ee opraHongpl. OfgHOMeMOpaHHbIE OpraHonfbl
Knetku: AlC, annapat "onb4KK, NM30COMbI. [1oNlyaBTOHOMHbIE
OpraHounfpbl KNeTKN: MATOXOHAPWUW, Naactuibl. MNponcxoxaeHne
MUTOXOHAPWUIA W nnactug. Bugbl nnactng. Hemem6paHHble
OpraHovAbl KNeTKu: prboCOMbl, KNETOUHbIN LEHTP, LLEHTPUONK,
PECHUYKW,  KIYTUKK.  @DYHKUMW  OpraHouaoB  KIETKW.
BkntoueHus.

FA0po - perynsaTopHbIv LeHTP KneTkn. CTpoeHve sapa: aaepHas
060/104Ka, Kapuornnasma, XpOMaTuH, AAPbILIKO. XPOMOCOMbI.
TpaHCropT BELLECTB B KNETKe

MpakTuyeckoe 3aHATMe Nel CpaBHeHME CTPOeHUA K/eTOK
PacTeHWiA, rpruboB 1 XXMBOTHbIX

Pasgen 3. )Kn3HefeATeNbHOCTb KNETKMU

Tema 3.1.
OO6MeH BelLLeCTB U
npespaLleHune
3HEPrumn B KNeTke

TeopeTnueckoe 3aHaTve. OOMEH BELIECTB M NPEBpaLLEHMne
3HEeprum B KneTke

O6meH  BewectB, W MeTabonmsm.  AcCUMUAsALMA
(nnactuyecknin  06MeH) 1 AUCCUMUNAULMS  (3HEPreTUYECKUiA
06MeH) - Be CTOPOHbI eAMHOro npouecca Metabonmsma. Posb
3aKOHOB COXpaHEHUs BELLeCTBA M 3SHEPruyM B MOHUMaHWUM
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OK 02; OK 04

NP32, NP33, /1P34

MP1; MP2; MP3; MP4; MP5;
MP6; MP12, MP61; MNP62; MNMP63;
MP65; NMPG66.

OK 01; OK 02; OK 04

NP23, NP24, NP25; NIP26/1P32,
NP33, JIP34

MP4; MP5; MP12; MP21, MP23
P62, P66, rPe9, rNnP610



Tema 3.2.
BuocuHTe3 6enka

Tema 3.3.
Bupychl

meTabonm3ma. Tunbl OOMeHa BeLeCTB: aBTOTPOMHbLIA 1
reTepoTpooHbIA.  Ponb  (pepMeHTOB B OOMeHe BeLecTB W
npeBpaLleHnn 3Heprum B KeTke. PoTocuHTe3. CBeToBas U
TemMHoBas  (pa3bl  (poToCMHTe3a. Peakuum  (HOTOCMHTE3A.
AhheKTMBHOCTb (POTOCKMHTE3a. 3HayeHWe (OTOCUHTE3a [N
XM3HW Ha 3emne. BnvsiHve ycnosuid cpefpbl Ha POTOCUHTES U
Croco6bl MOBbLILWEHNUA €ro MPOAYKTUBHOCTU Y KYNbTYPHbIX
pacTeHUA. XeMOCUHTEe3. XeMOCUHTe3Mpytowme 6GakTepum.
3HayeHVie XeMOCKHTe3a A/151 XXMU3HM Ha 3emrie.

JHepreTnyecknMini 06MeH B KreTke. PacliensieHve BeLLecTs,
BblAENEHNe N aKKYMy/IMPOBaHWE 3HEPrMn B KeTke. JTanbl
3HepreTMyecKoro obmeHa. 'MnKonm3. bpoXkeHve 1 ero BuAbl.
KucnopogHoe — OKUC/ieHVE, WM K/IETOYHOE  [blXaHue.
OkucnuntenbHoe (hocthopuimpoBaHme. AdheKTNBHOCTbL
3HepreTMYecKoro obmeHa

TeopeTuyeckoe 3aHaTMe. BUOCUHTE3 BefKa

Peakumnm MaTpU4HOro cuHTe3a. ["eHeTU4yeckas MHpopmaums u
OHK. Peanusauus reHeTUYecKOn WHGoOpMaLMy B KIIETKE.

[eHeTUYeCKMA KoL W €ero CBOWCTBA. TpaHcKpunuua —

MaTpuuHbIi cuHTe3 PHK. TpaHcnsums - 6uocuHTe3 6Genka.
ATanbl  TpaHcnauun.  KoauposaHWe — aMUHOKWUCIOT.  Posb
pMBoCoM B BUOCUHTE3E GenKa

MpakTuyeckoe  3aHATMe  Ne2  PelleHuMe 3agady Mo
MOIEKYNSIPHOI 6ronorum

TeopeTnueckoe 3aHATME. HeKNeTOYHbIE (OPMbI XU3HU -
BUpYyCbl. McTopusi oTKpbITUS BupycoB (A. V. VIBaHOBCKWIA).
OC06EHHOCTM  CTPOEHUS U KM3HEHHOrO LWKNa BUPYCOB.
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OK 01; OK 02; OK 04

NP23, IP24, 11P25; J1IP26/1P32,
NnP33, N1P34

MP4; MP5; MP12; MP21, MP23
MP62, 1NP66, MNP69, rNP610

OK 01; OK 02

NP23, P24, NP25; JTIP26/1P32,
NP33, N1P34

MP4; MPS5; MP12; MP21, MP23
MP62, MNMP63, MNMP64, MNP65, MNP66,
OK 01; OK 02; OK 04

NP23, NP24, J1P25;11P26;

NP32, NP33, JIP34



BakTepuodarn. bonesHW pacTeHui, XMBOTHLIX U YeNoBeKa,
BbI3blBaeMble BMpycamu. Bupyc vMMmyHoZeduumTa 4venoBeka
(BLY) - BO36YyaUTENb Cnnia. MpodmnakTrka
pacrnpocTpaHeHus BUPYCHbIX 3a60/1eBaHWi

KoHTponbHasa pa6oTa Nel

Pa3gen 4. PasMHOXeHUe N UHAUBUAYaNbHOE pasBUTME OPraHN3IMoB

Tema 4.1.
YKM3HEHHBIN UMK
KNeTKu

Tema 4.2.
®opmbl
Pa3MHOXEeHNS
OpraH13moB

TeopeTunyeckoe 3aHsATue. MUTO3

KNeTouHbI LKA, WIN XKU3HEHHbIN UMKN KneTkn. HTepdasa u
mMuTO3. poLecchl, NpoTekatoLwme B MHTepase. Penmkauus -
peakuns matpuyHoro cuHtesa [OHK. CTpoeHve XpoMOCOM.
XPOMOCOMHbI ~ Habop -  Kapuotun.  OunaougHblii  w
raniouAHbIi XPOMOCOMHbIe Habopbl. Xpomaruabl.
LinTonornyeckne OCHOBbl PasMHOXEHUS U WMHAWBUAYA/IbHOTO
pasBUTUA OpraHW3MoB. [eneHne knetkn - muto3. Craguu
muTO3a. MNpovLecchl, NPOMCXOAsLLME Ha Pa3HbIX CTagNAaX MUTO3a.
Buonornyecknin cmbicn mutosa. porpaMmmupyemas rnbesnb
KNETKM - anonTo3

TeopeTnyeckoe 3aHaTMEe. POPMbI PA3MHOXEHUSA OPraHNU3MOB.
Meiio3

Becrionoe ¥ nonosoe pasMHOXeHue. Bwugbl 6ecnonoro
pasMHOXeHUS: [eNeHne HajaBoe W MOYKOBaHWe OJHO W
MHOTrOK/IETOYHbIX, crnopoobpasoBaHMue, BeretatuBHoe
pasMHOXeHMe. VICKYyCCTBEHHOE KNOHMPOBaHKe OpraHn3mMoB, ero
3HaYeHWe ANA Cenekumm.

MonoBoe pasMHOXEHMe, ero oTanuma ot 6ecrionoro. Meios.
Cragnum Meiio3a. [lpouecchbl, NPOUCXOAdALWMe Ha CTagusx
meiosa. [loBefeHMe XpoMocoM B Meiose. KpoccuHrosep.
Buonornyecknii cMbIC 1 3HaveHWe Melio3a. ameToreHes -
npouecc 06pa3oBaHns NOMOBbIX KNETOK Y XXMBOTHbIX. M0/10Bble
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MP1; MP2; MP3; MP4; MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; MP62; NMP63; MNP65; NP66.

OK 01; OK 02; OK 04

NP24, NP26, NP33, /IP34

MP7, MP21, MP22, MP23, MP24,
MP25;

MPe65, MP69, NMNP610

OK 01; OK 02; OK 04

npP24, NP26, NP33, JIP34

MP7, MP21, MP22, MP23, MP24,
MP25;

P65, IMP69, MNP610



Tema 4.3.
VHamemnayanbHoe
passuTuHe
opraH13mMoB

XKenesbl: CEMEHHUKU W AnYHMKK. O6pasoBaHue W pasBuUTUE
MOMIOBbIX KNETOK - rameT (cnepmatosomi, AuLekneTka) -
crnepmartoreHes 1 ooreHe3. OCO6eHHOCTM CTPOEHUS ANLEKNIETOK
1 cnepmato3ongos. OnnofoTeopeHve. MapTeHoreHes
TeopeTnueckoe 3aHATMe.  VIHOMBMOyaslbHOE — pasBuTve
OpraH13mMoB.

AMOpMOHanbLHoe passuTMe (smbpuoreHes). JTan.l
3AMOPUOHANIBHOIO  PasBUTUA Y MO3BOHOYHLIX  YKMBOTHbIX:
Apo6ieHVe, racTpynaums, opraHoreHes. ocTamopuoHasibHoe
pasBuThe. TuMbl MOCTAMOPUOHA/ILHOIO PasBUTMS: MPSMOe,
HenpsMoe (MYMHOYHOR). BrvsaHWe cpefbl Ha pasBuTve
OpraHu3moB; (PaKTopbl, CMNOCOOHbIE BbI3bIBATL BPOXAEHHbIE
ypoacTtea. PocT 1 pa3BuTue pacTeHuil. OHTOreHe3 LBETKOBOIO
pacTeHus: [BOMHOe OMIO0LOTBOPEHUE, CTPOEHME CEMEHMU,
cTaguu pasBUTUS

Pa3pen 5. HacneaCTBEHHOCTb U U3SMEHUMBOCTbL OPraHnU3mMoB

Tema 5.1.
3aKOHOMepPHOCTH
HacnegoBaHuA

TeopeTnueckoe 3aHATHe. 3aKOHOMEPHOCTU HacNe0BaHNA
MpeaMeT 1 3a4a4n reHeTUKU. Ponb LUTONOMMN U 3MBPUOIOr i
B CTaHOB/IEHUWN TeHeTUKWN. BKnag poCCUNCKUX W 3apyBeXHbIX
YUYeHbIX B  pa3BuUTUE  TreHeTUKW. MeTodbl  TeHeTUKK
(rMbprAaoNOrMYecKnin,  UUTOreHETUYECKUA,  MONEKYNAPHO-
reHeTUYECKUNIA). OCHOBHbIe reHeTU4YecKme MOHATUSA.
[(eHeTMyeckas  CMMBO/IMKA,  MUCMO/b3yeMad B CXemax
CKPELLMBAHWIA.

3aKOHOMEepPHOCTU Hac/ie4oBaHUS NPU3HAKOB, YCTaHOB/IEHHbIE I
MeHgenem. MoHornépugHoe CKpeLLmBaHue. 3aKoH
eAMHoobpasna  rmépuaos  MNepBoro  NokoneHus.  Mpasuno
[LOMWHMPOBaHUA. 3aKOH pacLLensieHns MpusHakoB. [MnoTesa
4yucToTbl ramet. [lonHoe W HenonHoe [OMWHMPOBAHME.
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OK 01; OK 02, OK 04
NP32, JIP33, N1P24

MP21, MP23, MP24, MP55,
MP56, MP57, TP69, NP65

OK 01; OK 02, OK 04
NP32, IP33, /1P24

MP21, MP23, MP24, MP55,
MP56, MP57, T1P69, MNP65



Tema 5.2.
CuenneHHoe
HacnegoBaHve
NPU3HaKoB

Tema 5.3.
3aKOHOMepHOCTH
M3MEHYMBOCTU

AunrnépuaHoe CKpeLLvBaHMe. 3aKoH He3aBMCKMOro
HacnefioBaHMs  NpU3HakoB.  LINTOreHeTMYecKMe  OCHOBbI
AUTNBPUAHOIO CKpeLumBaHua. AHaM3npytoLlee CKpeLyBaHue.
icnonb3oBaHMe — aHaNM3MPYHOLLEr0  CKPeWMBaHuWs  ANns
onpefeneHns reHoTnna ocooum

MpakTuyeckoe 3aHATMe Ne3. PelLieHMe reHETUYECKNX 3a4a4 Ha
MOHO- 1 AUTNBPUAHOE CKpeLLmBaHme

TeopeTunyeckoe 3aHATHeE. XpomMocoMHas Teopus
Hac/eCTBEHHOCTMW.

Pabota T. MopraHa no CLEnIeHHOMY HacnefoBaHUKO [EHOB.
HapyuleHve cuenneHnsa reHoB B pesy/fibTaTe KPOCCUMHroBepa.
XpoMocOMHasa Teopua  HacnefACTBEHHOCTW. [ eHeTnyeckue
KapTbl.

"eHeTMKa nosia. XpoMOCOMHOe onpefeneHve nona. AyTocoMmbl
N NOSIOBble XPOMOCOMbI. ['OMOrameTHble W reTeporameTHble
opraHusMbl. HacnegosaHue NpU3HaKoB, CLEMNIEHHBIX C NOOM
MpakTuyeckoe 3aHATUE Nod. PellleHne reHeTUYeCKnX 3agay Ha
cuenneHHoe HacnegoBaHue.

TeopeTuyeckoe 3aHsATMe. VI3MEHUMBOCTL: Hac/leACTBEHHAA W
HeHacneACTBEHHas

Buabl M3MeHYMBOCTW: HeHac/eACTBEHHAs W Hac/efCTBEHHas.
Ponb  cpeapl B HeHacneACTBEHHOM  M3MEHYMBOCTM.
XapakTepucTunka MOANDMKALNOHHOM N3MEHYMBOCTMW.
BapunaunoHHbIA pag v BapuauMoHHas KpvBas. HopmMa peakumm
npusHaka. KonmyecTBeHHble N KayeCTBEHHbIE MPU3HAKN N UX
HopMa peakumn. ColicTBa MOAN(UKALIMOHHON N3MEHUNBOCTU.
HacneactBeHHass, WM TEHOTMNUYECKas  M3MEHYMBOCTD.
Kom6rHaTnBHas 13MeHYMBOCTb. Melio3 1 MosI0BOi NpoLecc -
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OK 02, OK 04
NP32, NP33, NP24
MP37, MP56
P62, P68

OKO1, OK 02

NnP24, NP25, JIP32, N1P34
MP17, MP18, MP21, MP22
MnP62, MP63, NP69, rNP610

OK 01, /1P23, J1P24
MP12, MP13, P68

OK 01; OK 02; OK 04
NP23, NP24, NP25; J1P26;
NnP32, JIP33, JIP34

MP1; MP2; MP3; MP4; MP5;
MP6; MP7; MP12; MP21, MP22,

MP23, MP24, MP25;

MP61; NP62; MNP63; NP65; NP66.



Tema 5.4.
"eHeTuKa
yesioBeKa

OCHOBa  KOMOWHATMBHOW  M3MeHYMBOCTW.  MyTalMOHHas
N3MEHUNBOCTb. Knaccudmkaums MyTaL{WiA: reHHble,
XPOMOCOMHbIE, TFeHOMHble. YactoTa U NPUYMHBI  MyTaLWiA.
MyTareHHble (PakTopbl. 3aKOH TOMOJIOTMYECKUX PALOB B
HacneacTBEHHOM M3MeHUnBoCcTM H. . BaBunosa
MpakTuyeckoe 3aHaTue Ne5. PelleHne 3aay Ha onpeaeneHune
TUNa MyTaumm.

TeopeTuueckoe 3aHATMe. HacneicTBeHHble 3ab0neBaHUS
YenoBeka.

Kapvotun yenoseka. OCHOBHble MeTO/bl FEHETUKM Ye/lI0BEKA:
reHeaslornyeckui, 6113HELL0BBIN, LUMTOreHeTUYEeCKIni,
OMOXMMUYECKNI, MONEKYNAPHO-TeHeTuYeckuid. CoBpemMeHHOoe
onpefeneHne TreHOTUNa: MOSIHOrEHOMHOE CeKBEHMPOBaHUe,
reHoTUunnupoBaHue, B TOM 4ucne ¢ nomowbio lNUP-aHanm3a.
HacnenctBeHHble 3a60/1eBaHWA YenioBeKa: reHHble 60/1e3HM,
OONe3HNn  C  HACNeACTBEHHOM  MpeApacrofiOXXEHHOCTbIO,
XPOMOCOMHble  60ne3Hn. CoMaTMYecKne W reHepaTuBHble
myTaumn. CTBOMOBbIe KNeTKU. lMpuHUMNLI 340pOBOro obpasa
XKWU3HW, ANarHOCTUKK, NMPOPUNAKTUKN N NeYeHUs TeHETUYECKIX
bonesHei. MeaunKo-reHeTn4YecKoe KOHCY/IbTUPOBaHMe.
3HayeHMe MeAMUMHCKOW TeHEeTUKM B MPeaoTBpalLLeHMn U
NeYeHNN reHeTUYeCKNX 3abonieBaHNIA YenoBeka

Pasgen 6. 3BonoUMOHHAasa 6monorus

Tema 6.1.
3OBO/IOLMOHHAA
Teopus 1 ee MecTo
B Guonorun.

TeopeTunyeckoe 3aHsATUe. VICTOPUA 3BOMOLMOHHOTO YYeHUS.
Mukpo3aBonoLMA N MaKpO3BO/IHOLNA

MpeanocbliKN - BO3HUKHOBEHWS  3BOJIOLMOHHON  TEOpUMW.
DBONIOUMOHHAA Teopust U eé MeCcTo B 6Guonorun. BnusHue
3BOJTOLMOHHON TEOPUM Ha Pa3BUTME BUONOTMN N APYTUX HayK.
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OKO1
NnP23, IP24
MP12, MP13; P68

OK 01; OK 02; OK 04

NP23, J1P24, IP25; N1P26;

NP32, NP33, NIP34

MP1; MP2; MP3; MP4; MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; MP62; MNP63; MP65; MNMPG66.

OK 01; OK 02, OK 04
npP24, P26, NP32, J1IP33
MP21, MP22, MP23, MP25
MP63,IMP66, IMNMP69, MNMP610.



Mukpossontoumst  CBUAETeNLCTBA 3BO/OLMN. [MasieoHTONOr NYEeCKUE:

1 MaKpo3BOMOLMS  MOCNeL0BaTeIbHOCTb NOSAB/EHWS BUAOB B Na/IEOHTON0r MYECKOM
NeTonucK, nepexogHble Popmbl. Brioreorpaguyeckune: CXoACTBO
N pasnuune ¢ayH W (Qnop MarepukoB U OCTPOBOB.
AMO6PUNONOrNYeCKre: CXOACTBA N pasinyms 3MOPMOHOB pPasHbIX
BNIOB MO3BOHOYHbIX. CpaBHUTeNIbHO-aHaTOMUYECKNE:
rOMONOrMYHbIE, aHaOTUYHble, PYAUMEHTapHblE  OpraHbl,
aTaBu3Mbl. MonekynspHO-61MOXMMUYECKMe: CXOACTBO
MeXaHN3MOB Hac/eCTBEHHOCTU M OCHOBHbIX MeTaboMyYecKnX
MyTein y BCEX XKMUBbIX OPraHn3moB.
OBOMOUMOHHaA  Teopus Y.  [apeuHa.  [1pe4nocbliku
BO3HMKHOBEHWA AapBUMHM3MA. [BVKYLUME CWbl 3BOJHOLMN
BUAOB no [JlapBuHy  (M30bITOYHOE pasMHOXeHWe  Mnpu
OrpaHM4YeHHOCTN PecypcoB, HeornpeaenéHHas W3MeH4YMBOCTb,
6opbb6a 3a CyLIECTBOBaHME, eCTECTBEHHbIN 0T6OP)
ABvkylwime cunbl ((haKTopbl)3BOMOLMN BUAOB B NPUPOAE.
MyTauMOHHBIA npouecc M KOMOUHATMBHAS W3MEHYMBOCTD.
MonynAuMOHHbIE BOMHBI WM [peid reHoB. Wsonauusa u
murpaumns. ECTeCTBeHHbIM OTOOp - HanpaBnAoWmin  (akTop
3BO/IHOLMMN, ®opmbl €CTeCTBEHHOI0 oTbopa.
MprcnocobieHHOCTL OPraHNU3MOB Kak pe3ysibTaT 3BOJOLMUN.
MpvMepbl NPUCNOCo6/eHNA Yy opraHu3MoB. ApoMopho3bl 1
nanoagantaumn. Bupg v BmpoobpasosaHue. Kputepun Buga.
OCHOBHble  (hopMbl  BMA006pa3oBaHNA:  reorpaguyeckoe,
3KOMOrnMyeckoe
Makpoasonoups.  PopmMbl  3BOKOUMK:  PUETUYECKaR,
AMBEpreHTHasA, KOHBepPreHTHas, napannenbHas. HeobpaTMocTb

3BOMOUNN

Pasgen 7. BO3HUKHOBeHWE N pasBUTUE XXU3HU Ha 3emne
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Tema 7.1.
3apoxaeHue
N pasBUTKE XKN3HU

Tema 7.2.
Cuctema
opraHuyeckoro
Mumpa.
MponcxoxaeHwe
yenoBeKa -
aHTponoreHes

TeopeTuyeckoe 3aHsTHe. 3aPOXKAEHNE N PA3BUTUE XKMU3HN
[loHayuHble NpefACcTaB/ieHNs O 3apOXKAEHUM XKU3HW. HayuHble
rmnoTesbl BO3HUKHOBEHUA >XM3HW Ha 3emne: abuoreHes u
naHcnepMunsa. Xumuyeckasi 3BOMHOUMA. AOMOreHHbIA CUHTE3
OpraHM4ecKmx BELLECTB n3 HeopraHM4ecKuX.
JKCrepMMeHTa/IbHOE NOATBEPXKAEHNE XUMUYECKOW 3BOHOLMMN.
HauanbHble aTansbl 6uonoruyeckort apontouun. Mmnotesa PHK-
Mupa. dopmupoBaHMe  MeMOpaHHbIX  CTPYKTYp U
BO3HWKHOBEHWE NPOTOK/ETKN. epBble KNETKN 1 UX 3BOSHOLNS.
dPopmMmMpoBaHMEe OCHOBHbIX FPYNM XMBbIX OpraH13MOoB.
Pa3BuUTME >XM3HW Ha 3em/ie Mo 3paM W nepuogam. Katapxeil.
Apxelickas U NpoTepo3olickast apbl. [Naneo3oiickas apa U eé
nepuofbl:  KeMOPUIACKUA,  OPAOBUKCKWIA,  CUNYPUIACKWIA,
[€BOHCKMI, KAMEHHOYTO/bHbIN, NepMcKuin. Me3o3olickas apa u
eé nepuoAbl: TPMaCcoBbIW, FOPCKMIA, MeoBON. KaiHo30licKas spa
1 eé Nepuoapl: NaseoreHoBbI, HEOreHOBbIN, aHTPOMOreHOBBbIN.
TeopeTuyeckoe 3aHATUE. AHTPOMOreHes

3sontoumna Yenoseka. AHTPOMONOrMA Kak Hayka. PassuTume
NPeACTaB/ieHNn 0 NPOUCXOXAEHWM  YenoBeka.  MeTogpbl
n3y4deHnsi aHTponoreHesa. CXOACTBa U pasiMums 4YesoBeka U
XMBOTHbIX.  CuUCTeMaTMyecKoe  MOJIOXKEHWE  YesloBeKa.
[emxyLime cunbl (hakTopbl) aHTponoreHesa. HacneacTBeHHas
N3MEHUMBOCTb M €CTECTBEHHbIA 0TOOP. O6LLECTBEHHbIN 06pa3
YKW3HW, N3rOTOBNEHME OPYANIA TPYAa, MbILLEHNME, PeYb
OCHOBHble ~ CTaAMM W BETBM  3BO/OLMM  Ye/loBeKa:
aBcTpasionuTekun, Yenosek ymesnblid, UenoBek NpsaMOXOASALLWIA,
UenoBek HeaHAepTanbCKuiA, YenoBek pasyMHbI/i COBPEMEHHOMO
Tna. Haxoaku ncKonaembiX OCTaHKOB, BPEMS CYLLIECTBOBaHMS,
06nacTb pacrnpocTpaHeHns, 06bEM rOMOBHOrO Mo3ra, 06pa3
XN3HW, Opyans.
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OKOIjOK 02, OK 04
NP24, N1P26, NIP32, NIP33

MP21, MP22, MP23, MP25
MP63,MP66, NP6, MP610.

OK 02, OK 04

npP24, Np26, 11IP32, NP33
MP21, MP22, MP23, MP25
P66, MNP69, MNP610,



Yenoseyeckune pacbl. OCHOBHbIe 60/bLLNE pPachkl: eBPOMNEOUAHas
(eBpasuiickas),  Herpo-asCTpanionfHas  (3KBaTopuasibHas),
MOHT0/10MAHas (a3naTcko-ameprKaHcKas). YepTbl
NPUCNOCO6/1EHHOCTM NPEeACTaBUTENEN YENOBEYECKUX pac K
YCNOBMAM  CYLLECTBOBaHUA. EAUHCTBO 4enoBeveckuX pac.
KpuTtuka pacusma

Pa3sgen 8. OpraHnsmbl U oOKpy)XawLasa cpega

Tema 8.1.
JKO/orns Kak
Hayka. Cpefbl

YKU3HW.
JKOornyeckue
(hakTopbl

Tema 8.2.
JKO/ornyeckme
XapaKTepUCTUKN

nonynsauumn

TeopeTnueckoe 3aHATUE. DKONOTMYECKME (DAKTOPbI U cpeabl
XU3HU

3Konorns Kak Hayka. 3agauv v pasgens! skonoruv. Metogpbl
3KONIOrNYeCKmnx 1CCNeL0BaHWIA. 3Konornyeckoe
MMPOBO33pEHME COBPEMEHHOr0 4enoseka. Cpefbl 06MTaHWA
OpraHM3moB:  BOAHasd, HAa3eMHO-BO3fyLLUHas, MOYBEHHas,
BHYTpUOPraHnN3mMeHHas. 3konorunyeckme (hakTopbI.
Knaccugmkaums 3Konormyeckmx (haktopoB: abuoTUYecKue,
OMOTMYECKME W aAHTPOMOreHHble. [eicTBUE 3KOMOrMYECKMX
(bakKTOpoB Ha opraHnsmbl. ABMOTMYECKMe (haKTopbl: CBET,
Temnepartypa, BlakHOCTb. PoTonepuogusm. NpucnocobneHuns
OpraHuMsmMoB K  [AelcTBUO  abMOTUYECKMX  (haKTOPOB.
Buonornyeckne putmbl.  BroTuueckue  hakTopbl.  Bugpl
OMOTNYECKNX B3aUMOAENCTBUIA: KOHKYPEHUWS, XULLHNYECTBO.
MapasnTu3M, MyTyasm3Mm, KOMMEHCasM3M (KBapTUPaHCTBO,
HaxNebHNYeCTBO), aMeHCaM3M,  HeWTpasM3M.  3HauveHue
BMOTMYECKMX B3aVIMOAENCTBUIA ans CyLL,eCTBOBaHMA
OpraHv3MoB B NMPUPOAHbIX COO6LLECTBaxX

TeopeTuyeckoe 3aHATUE. OKOMOMMYECKME XapaKTepuCTUKU
nonynauuu.

22

OKO01,0K 02, OK 04, OK 07
npP25, NP27, NP32

MP1, MP2, MP5, MP7, MP23
MP67

OK 01, OK 02, OK 04, OK 07
npP25, NIP27, NP32

MP1, MP2, MP5, MP7, MP23
rPe7



OCHOBHbIE MOKa3aTenn Monynsauyun: YUCNEHHOCTb, MIOTHOCTb,
POX/IAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauus. AuHamuka
YMCNEHHOCTY MONYNALMN U e perynsauus

Pasgen 9. CoobuwectBa U 3KONOrMYeCKne CUCTEMbI

Tema 9.1.
CoobuecTsa
OpraHv13mos,
3KOCUCTEMBI

Tema 9.2.
MpupoaHble
9KOCUCTEMBbI

TeopeTnueckoe 3aHsaTue. COOBLLECTBO OPraH13mOB.
Coo6LLecTBo opraHn3mos - 6uoLeHo3. CTpyKTypbl G1oLeHo3a:
BMAOBas, NPOCTPaHCTBEHHasA, Tpouyeckas (nuwesast). Bugpl-
AOMUHaHTbI. CBA3M B GMOLIEHO3eE.

JKOonornyeckne  cuUCTembl  (3Kocuctembl).  TlloHATME 06
aKocucteme 1 GuoreoueHose. PYHKUMOHASIbHbIE KOMMOHEHTbI
9KOCUCTEMbI:  MPOAYLEHTbl,  KOHCYMEHTbl,  pefyLeHTbl.
KpyroBopoT BewecTtB W MOTOK 3HEPrMM B 3KOCUCTEME.
Tpodmyeckre (MULLEBbLIE) YPOBHU 3KOCUCTEMbI. [ULLEBbIE Lienn
n cet. OCHOBHble MOKa3aTe/IM 3KOCUCTEMbI:  Bromacca,
NPOAYKUMS.  JKOMOTMYecKMe  nupamuibl:  NPOAYKUUK,
YMCNEHHOCTH, GuomMacchl. CBOMCTBA 3KOCUCTEM: YCTOMUMBOCTD,
camoperynayus, passutme. Cykueccus

TeopeTuyeckoe 3aHaTue. [NpUpoaHbIE IKOCUCTEMBI.
JKocuCTEMbI  peK K 038p. IKOCMCTEMa XBOWHOrO  Wu
LUMPOKOIMCTBEHHOTO  fleca.  AHTPOMOreHHble  3KOCUCTEMBI.
Arposkocuctembl.  Ypboakocuctembl.  buonormnyeckoe u
XO35MCTBEHHOE 3HA4YeHMe arpo3KoCUCTEM W YPOBO3IKOCUCTEM.
BuopasHoobpasne Kak (PaKTop YCTOMYMBOCTU 3KOCUCTEM.
CoxpaHeHwve 61010rMyeckoro pasHoobpasnsa Ha 3emse
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OKO01,0K 02, OK 04, OK 07
npP25, NpP27, 1P32

MP1, MP2, MP5, MP7, MP23
MP67

OKO01,0K 02, OK 04, OK 07
np25, NP27, 1P32

MP1, MP2, MP5, MP7, MP23
MP67



Tema 9.3.
Buocepa -
rno6anbHas

aKocucTema 3emnn

Tema 9.4.
BnunsHue
aHTPOMOreHHbIX
(haKTOpOB Ha

orocepy

Tema 9.5.
BnusaHne
coumanbHo-
3KONOrMYecKnx
(haKTOpOB Ha
3[10p0BbLe Ye0BeKa

TeopeTnueckoe 3aHsaTue. brocepa - rnobanbHas akocmucTema
3emnm

YueHve B. . BepHaackoro o 6uoctepe. MpaHuubl, COCTaB U
CTPyKTypa 6uoctepbl. >XnBoe BeLLECTBO WU €ro  (yHKUMW.
OcobeHHOCTM  Buoctepbl  Kak  ro6anbHON  3KOCUCTEMBI.
[vHamunyeckoe paBHOBecMe U obpaTHas CBA3b B Guochepe.
Kpyrosopotbl  BelectB U GUOreoOXMMUYECKUe  LMKIIbI
anemeHToB (yrnepoga, asorta). 30Ha/IbHOCTb  Guoctepbl.
OCHOBHble 61MOMbI CyLIN

TeopeTnueckoe 3aHATHe. BMAHWE aHTPONOreHHbIX (hakTopoB
Ha 6rocepy

YenoseyecTBo B 6roctepe 3eMn. AHTPONOreHHbIE U3MEHEHNS
B Ouoctepe. [nobanbHble  3KOMOrMYecKne  npobemsbi.
CocyulecTBoBaHMe npupoabl ¥ 4YenoBeyecTBa. CoxpaHeHue
6uopa3Hoobpa3ns Kak OCHOBa YCTOMYMBOCTU 6Guoctepsbl.
OcHoBa paLvoHaIbHOrO yrpaeneHUs NpUPOAHbLIMI pecypcamm
M UX WCNOMb3oBaHWe. [OCTMXeHus 6uonormm u  oxpaHa
npupoabl

KoHTponbHas pat6oTta Ne 2

MpakTuyeckoe 3aHATMe Ne6 AHaNN3 IKO/TOrMYECKNX acneKToB
yTUAn3auMM  OTXOLOB  MPOWM3BOACTBA,  KOM/EKTYHOLLMX
MaLLUMHOCTPOUTESIbHbIX CTaHKOB

MpakTuyeckoe 3aHATMe No7  OnpefeneHne  BAUAHUA
pa3nnyHbIX abMOTUYECKMX (p&KTOpOB Ha 3[0Pp0BbE YE/I0BEKA
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OK 01, OK 02, OK 07

np25, NP27, NP32

MP1, MP2, MP5, MP7, MP23
rPe7

OK 01, OK 02, OK 04, OK 07
np25, NP27, NP32

MP1, MP2, MP5, MP7, MP23
P67, NMP69

OKOJAOK 02, OK 07, INK 1.1.
npe27, nP28, Np29, IP30, /1P32
MP1, MP2, MP5, MP7, MP48
P67, MNP68, NP9

OKOJAOK 02, OK 07, MK 1.1.
npe27, np28, Np29, NP30, N1IP32
MP1, MP2, MP5, MP7, MP48
P67, MNP68, rNnP69



Pasgen 10. Cenekunsi opraHnM3MoB, OCHOBbl GMOTEXHO0TUN

Tema 10.1.
Cenekums Kak
HayKa 1 npouecc

Tema 10.2.
OcHOBbI
OMOTEXHOMOIN

Tema 10.3.
BuoTtexHonoruu B
XU3HN 1
npodeccum

TeopeTuueckoe 3aHATHe. Cenekumns Kak Hayka 1 npouecc
Cenekums Kkak Hayka W npouecc. 3apoXaeHue cenekumm wu
JomecTvKauma. YueHne H. W BaBunoBa 0 LUeHTpax
MHOroo6pasns 1 MPOUCXOXAEHUS KYNbTYPHbLIX PacTeHWUN.
LIeHTpbI NPONCXOXAEHNSA LOMALLHUX XXUBOTHbIX. COpT, Nopoaa,
wramM.  CoBpemMeHHble  MeTofbl  cenekumn.  MaccoBbli
N HAMBUAYabHBIA 0T60PbI B CENEKLMM PACTEHWNIA U XKUBOTHbIX.
OueHKa 3KcTepbepa. bBIM3KOPOACTBEHHOE CKpelyuBaHue -
NHOPUAWHT. Yuctad NmHMA. CKpewimBaHWe YUCTbIX JIMHUA.
["eTeposuc, unn rmépuaHas cuna. HepoacTtBeHHoe
cKpelwmBaHue - aytopuguHr. OTaanéHHas rmbpuamsaums u eé
ycrnexn.  VICKYCCTBEHHbIA ~ MyTareHe3 M MOJyYeHue
NoMNMNIoNA0B. [LOCTMXKEHNS CeNeKLMN PacTeHU, XXMUBOTHBIX U
MMKPOOPraH1M3moB
TeopeTuuyeckoe 3aHsTMe. BMOTEXHONOMMS Kak OTpac/b
MPON3BOACTBA.
"eHHas MHXeHepws. Tanbl co3aaHna peKombuHaHTHoM JHK
TPaHCreHHbIX OpraHn3MoB. KneTouHas nHxeHepus. KneTouHble
KynbTypbl.  MUWKPOK/IOHa/IbHOE  PasMHOXEHWE  PacTEHWIA.
KnoHunpoBaHMe BbICOKOMPOAYKTUBHbIX CETbCKOXO3ANCTBEHHbIX
OpraHyM3MoB. JKONIOrMYeckue 1 3Tuyeckne npobnemsl. MMO -
reHeTUYeCKN MOANPULMPOBaHHbIE OpraHN3Mbl
TeopeTunyeckoe 3aHATHeE. OcCHOBHbIe Hanpas/ieHns
COBPEMEHHON  BUOTEXHONOINM B MNpotheccroHanbHOM
[leaTeNbHOCTM Ye/loBeKa.
MeToabl 6uoTexHonormn. OO6bEeKTbl OMOTEXHONOrMW. ITUKa
OMOTEXHOMOTNYECKUX U TEHETUYECKMX  3KCMEPUMEHTOB.
MpaBnna novcka n aHain3a GMO3KOOrMUYECKON MH(opMaLmn
M3 pPas/IMYHbIX WCTOYHWMKOB (HayyHas W Yy4yebHO-Hay4Has
25

OKO01.0K 02, OK 04, OK 07
npP25, NP27, NP32

MP1, MP2, MP5, MP7, MP23
MP67, NP69

OKO01.0K 02, OK 04, OK 07
npP25, Np27, NP32

MP1, MP2, MP5, MP7, MP23
MP67, NMP69

OKO01,0K 02, OK 04, OK 07
np28, NP29, NP30, J/IP31

MP1, MP6, MP16, MP17, MP48
MP61; NP62; MNP63; MNMP65; MNPG66,
P69



NATepatypa, CpeacTBa MacCcoBOW MHgopMaumm, cetb MHTepHET
W opyrue)

MpakTuuyeckoe 3aHATMe Ne8 COCTaB/EHNE U 3alLMTa KENCOB Ha
aHa/m3 MHMopPMaLUM O Hay4YHbIX LOCTUXKEHWUAX B 061acTu
reHeTUYECKNX TEXHONOTUI, KNETOYHON MHXEHePUU, NULLEBbLIX
BMOTEXHONOI NI

Pasgen 11. PelleHne KeincoB B 06/1acTM BUOTEXHONOT NI

Tema 11.1.
BuoTtexHonorum B
NMPOMbILLIEHHOCTH

MpakTnueckoe 3aHaTue Ne9. CocTaBneHue Kencos «Pa3suTne
NPOMBILLNEHHbIX OVMOTEXHONOMUIA N KX NPUMEHEHNE B XXU3HN
yesioBeKa»

MpakTuyeckoe 3aHaTMe NelO. 3awmTa KeicoB «Pa3sutume
MPOMBbILLIEHHbLIX OUOTEXHONMOTUIA U UX NPUMEHEHUE B XXWU3HU
yesioBeka»

MpomexyTo4yHaa aTTecTauma (AMpdepeHUMPOBaHHbIN 3a4eT)

Bcero:
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72

OKO01,0K 02, OK 04, OK 07
NnP28, NIP29, NP30, /IP31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; NP63; IMNMP65; MNP66,
P69

OKO01,0K 02, OK 04, NK 1.1.
np28, 1P29, NP30, J/1IP31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; NP63; MNMP65; INP66,
MP69

OK 01, OK 02, OK 04, NK 1.1.
np28, 1P29, NP30, J/1IP31

MP1, MP6, MP16, MP17, MP48
MNP61; MP62; NMP63; NPe65; rNPeo,
P69



3. YCNOBUA PEANTN3ALUNW MNMPOIPAMMDbI YUEBHOI O NMPEOMETA
3/1. MaTepunasibHO-TeEXHNYECKOe 06ecrneyeHme

[na ocBoeHWs nporpammbl yyebHoro npegmera OOI16.13 Buonorus B
OBIMOY «KOMT» nmeetcs y4ebHblin KAOMHET «ECTECTBEHHbIE HAy K.

[MomeLleHNe KabMHeTa OCHALLEHO TWUMOBbLIM 000PYAOBaHMEM, B TOM YUC/E
creunvanM3nMpoBaHHoOn  y4yebHOM  Mebenbl0 UM cpefcTBamMy  00y4deHus,
HEOOXOAUMbIMW  AN1S  BbIMNOMHEHNA  TpebOoBaHM K  YPOBHIO  MOArOTOBKU
0byyaroLmxcs.

OcHalleHre y4ebHOro kabmHera:

- Mocaf04Hble MeCTa Mo KO/MYEeCTBY 00YyYarOLLMXCS;

- paboyee MeCTO npenogasarens;

- NpoeccMoHaNbHO-OPUEHTUPOBAHHbBIE 3aaHuS.

Anpaktnyeckne matepuansi:

- METOAMYECKME YKa3aHMSA MO BbIMOJIHEHUIO MpPaKTUYeckux paboT no
yuyebHomy npeamety OOIM16.13 bronorus;

- KOMMJIEKT 3a4aHni /1 NPOBEeAEHUS MUCbMEHHbIX KOHTPO/bHbLIX Pabor;

- KOMMJIEKT 3alaHNin 419 NpoBeAeHNs MUCbMEHHOTO ANQdepeHLMpoBaHHOro
3ayeTa.

TexHU4YecKme cpefcTBa 00yUYeHus:

- MNEepPCOH&/bHbIA  KOMMbKOTEP  C  JIMUEH3UOHHbIM  MPOrpaMMHbIM
006€ecnevYeHnemM;

- MPOEKTOP C 3KPaHOM.

3anbl:

BubnnoTeka, YnTasibHbIV 3a1 C BbIXOLOM B CETb VIHTEpHET.

3.2. VHhopmaumMoHHOe 0becneyeHme peannsaumm NporpaMmmbl

Ona peanusaumm nporpammbl B 6MbnmnotedyHom ¢oHge OBIMOY «K3MT»
MMEKTCA MeyvaTHble W 3/1EKTPOHHble 06pa3oBaTefibHble W MHMOPMaLUMOHHbIE
pecypcbl 419 UCNONb30BaHWSA B 06pa3oBaTe/IbHOM MpoLecce.

3.2.1. OCHOBHbIe UCTOYHUNKMN

1 Buonorus: y4ebHUK M MNPakKTUKYM A1 CPeAHero npog)ecCroHaIbHOro
obpasosaHus/ B.H. ApbiruH [v gp.]; nog pegakumeit B.H. ApbirnHa. — 2-e n3g. —
MockBa: W3pgatensctBo HOpait, 2025. — 378 c¢. — (lMpodeccnoHansHoe
obpaszoBaHue). — ISBN 978-5-534-09603-3. — TeKCT: 3n1eKTpoHHbIn // OBC
FOpanT [cainT]. — URL.: https://urait.ru/bcode/536659

2. ArathoHoBa U1.b., KameHcknin A.A., Cuornasos B./. bruonorus. baszosblii
ypoBeHb. YuebHuk CI10. - M.: INMpocselueHmne, 2024. - 272 c.
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3.2.2. lonoNHUTENNIbHbIE NCTOYHUKWN

1. buonorusa. bas3osbii 1 yrnybneHHbIA ypoBHU: 10—11 Knaccbl: y4ebHUK
AN cpefHero obuero obpasosaHus / B. H. ApbirvH [1 gp.]; nog obuuen pegakumei
B. H. ApbiruHa. — 2-e m3g., nepepab. n gon. — Mocksa: M3gatensctso HOpanT,
2025. — 380 c. — (O6weobpasosaTenbHblil Umk). — ISBN 978-5-534-16228-8.
TeKCT: aneKTPoHHbIN // SBC KOpanT [canT]. — URL.: https://urait.ru/bcode/544794

2. Nannykasa T.B. buonorus. TecTbl: y4ebHoe nocobue gng CMNO — Mocksa:
N3patenbctBo HOpait, 2025. — 40 c. (IMpoteccmoHanbHoe obpa3oBaHue). ISBN
978-5-534-14157-3 TeKcT: 3neKTpoHHbIn // OBC HOpant [cainT]. — URL:
https://urait.ru/bcode/543964

3.2.3. IHTepHeT-pecypchl
1. PoccuiicKas  3MeKTPOHHas  LWKona [3AneKTpoHHbld  pecypc] URL:
https://resh.edu.ru/

2. VIHoypok [AnekTpoHHbIn pecypc] URL: https://infourok.ru/
3. Pewwy EI3. buonorva [GnekTpoHHbin pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJ1b N OLEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O

KoHTpo/ib 1

pacKpbIBalOTC  yepes

NMPEOMETA
OLIEHKa pe3yNbTaTOB OCBOEHMSt y4e6HOro npeameTa
AVCUMMANHAPHBIE  Pe3ynbTaThbl,  HanpaBNeHHblE  Ha

(hopMUpoBaHUEe 06LLMX M MPOGECCUOHANbHLIX KOMMETEHLMIA MO pasgenam Temam
cofiepXkaHuns y4ebHOro Matepuana.

Ob6uwasn /
npocgeccnoHanbHas
KOMNeTeHUNA
OK 1 BblbupaTb C€rocoobl
peLueHust 3agau

NPOhecCcMOHaIbHOM
[eAaTeIbHOCTH
NPUMEHUTENBHO K Pa3/IMYHbIM
KOHTeKcTam

Pasgen / Tema

Pazgen 2., Tema 2.1., Tema2.2.

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

Pasgen 4., Tema 4.1., Tema
4.2., Tema 4.3.

Pasgen 5., Tema 5.1., Tema 5.2,
Tema 5.3., Tema 5.4.

Pasgen 6., Tema 6.1.

Pasgen 7., Tema7.1., Tema 7.2.

Pasgen 8., Tema 8.1., Tema 8.2.

Pasgen 9., Tema 9.1., Tema 9.2,
Tema 9.3., Tema 9.4.
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Tunbl OLEHOYHBIX
MeponpuaTUin

TecTupoBaHue

YCTHbIA onpoc
lNpencTtaBneHne pesynbTaToB
NpakTUyecKmnx pabot
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc
lNpencTaBneHne pesynbLTaToB
npakTU4ecKnx pabot
KoHTponbHas paboTta
TecTupoBaHue

YCTHbIA onpoc

KoHTposibHasa paboTa
TecTupoBaHue

YCTHbIN onpoc
lNpencTaBneHne pesynbLTaToOB
NpaKTUYecKnx paboT
KoHTponbHasa paboTta
TecTnpoBaHue

YCTHbIN onpoc

KoHTposibHas paboTa
TecTnpoBaHue

YCTHbIA onpoc

KoHTposbHas paboTta
TecTnpoBaHue

YCTHbIIA onpoc

KoHTponbHasa paboTa
TecTnpoBaHue

YCTHbIN onpoc
lNpencTaBneHne pesynbLTaToOB
npakTU4ecknx pabot
KoHTponbHasa paboTta



OK 02. Vicnonb3osatb
COBpPEMEHHble cpeacTea
Moucka, aHasm3a n
NHTEpnpeTaLmMm UHQopmauun,
n NH(OPMaLNOHHbIE
TEXHO/IOTUWN NS BbINO/IHEHUS
3ajau npoeccnoHaIbHOW
LeaTeNnbHOCTY;

Pasgen 10., Tema HO.1., Tema
10.2, Tema 10.3.

Pasgen 11, Tema 11.1.

Pasgen 1, Tema 1.1.

Pasgen 2., Tema 2.1., Tema2.2.

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

Pasgen 4., Tema 4.1, Tema
4.2., Tema 4.3.

Pasgen 5., Tema 5.1, Tema 5.2,
Tema 5.3., Tema 5.4.

Pasgen 6., Tema 6.1

Pasgen 7., Tema 7.1., Tema 7.2.

Pasgen 8., Tema 8.1., Tema 8.2.

Pasgen 9., Tema 9.1, Tema 9.2,
Tema 9.3, Tema 9.4.
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TecTupoBaHue

YCTHbIA onpoc
MpencraBneHne pesynbTaToB
NpakTU4ecKnx paboT

YCTHbIA onpoc

Kelic-3agaHus

TecTnpoBaHue
YCTHbI onpoc
KoHTponbHas paboTa

TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
npakTU4ecKnx pabot
KoHTposibHas paboTta
TecTupoBaHue

YCTHbIN onpoc
MpencraBneHne pesy/nbTaToB
npakTU4YeckKnx pabot
PeLueHue OMONOrnYeckmx
3agad

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIVA onpoc
lNpencTtaBneHne pesynbTaTos
NpaKkTUYecKnx paboT
KoHTponbHasa paboTa
TecTnpoBaHue

YCTHbINA onpoc
MpencraBneHne pesy/nbTaToB
npakTU4ecknx pabot
TecTupoBaHue

YCTHbIA onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc

KoHTpobHas paboTta
Pa3paboTka /IeHTbl BPEMEHM
NMPOUCXOXAEHWS YeNloBeKa
TecTupoBaHue

YCTHbIA onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc



OK 04. AeKTNBHO
B3aMMO/ENCTBOBATb 7
paboTatb B KO/N/EKTVBE W
KOMaHzEg;

Pasgen 10., Tema 10.1., Tema
10.2, Tema 10.3.

Pasgen 11, Tema 11.1.

Pasgen 2., Tema 2.1., Tema2.2.

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

Pasgen 4., Tema 4.1, Tema
4.2., Tema 4.3.

Pasgen 5., Tema 5.1., Tema 5.2,
Tema 5.3, Tema 5.4.

Pasgen 6., Tema 6.1

Pasgen 7., Tema 7.1, Tema 7.2.

Pasgen 8., Tema 8.1., Tema 8.2.

Pasgen 9., Tema 9.1., Tema 9.2,
Tema 9.3., Tema 9.4.
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KOHTpobHas paboTta
CocraBneHuve CXeM
KpyrosopoTa BeLLeCTB
TecTupoBaHue

YCTHbIA onpoc
MpencraBneHne pesy/bTaToB
npakTU4ecknx paboT

YCTHbIA onpoc

Kelic-3agaHus

TecTupoBaHue

YCTHbIN onpoc
lNpenctasneHne pesynbTaToB
npakTU4eckKnx pabot
KoHTponbHas paboTa
TecTnpoBaHue

YCTHBbIiA onpoc
MpencraBneHne pesynbTaToB
npakTU4ecknx pabot
PeLueHue 6M0N0rNYeCKNX
3agau

KoHTponbHas paboTa
TecTupoBaHue

YCTHbI onpoc
lNpencTtaBneHne pesynbTaToB
npakTUyeckmnx pabot
KoHTposibHasa pabota
TecTupoBaHue

YCTHbI onpoc
lNpencTtaBneHne pesynbLTaToOB
NnpakTU4ecknx pabot
TecTupoBaHue

YCTHbIiA onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc

KoHTpobHas paboTta
Pa3paboTka /IeHTbl BPeMEHM
NMPOUCXOXKAEHMS YenoBeka
TecTnpoBaHue

YCTHbIA onpoc

KoHTposbHas paboTa
TecTupoBaHue

YCTHbIA onpoc



OK  07. CopeiicTBoBaTb
COXPaHEHUID  OKpYyXKatoLel
cpeabl, pecypcocbepexeHnto,

NMPUMEHATH 3HaHWA 00
N3MEHEHNN KN1Mara,
NPUHUMNBI bepexxnmBoro
NMpou3BOACTBa,  3((eKTUBHO

[eliCTBOBaTb B Upe3BblYaHbIX
CUTYyaLmaXx;

MK 1.1 MpoBoanTb
cO0OpOYHbIE Onepaunn nepeq
CBapKOW C WCNONb30BaHNEM
KOHCTPYKTOPCKOWA,

NPON3BOACTBEHHO-

TEXHO/IOrMYECKOI "
HOPMaTVBHOW [OKYMEHTALUN.

Pasgen 10., Tema 10.1., Tema
10.2, Tema 10.3.

Pasgen 11, Tema 11.1.

Pasgen 8., Tema 8.1., Tema 8.2.

Pasgen 9., Tema9.1., Tema 9.2,
Tema 9.3., Tema 9.4.

Pasgen 10., Tema 10.1., Tema

10.2, Tema 10.3.

Pasgen 9., Tema 9.4., Tema 9.5.

Pasgen 11, Tema 11.1.

KoHTponbHas paboTa
CocTaBneHue CXeM
KPYyroBopoTa BeLLecTB
TecTnpoBaHue

YCTHbIN onpoc
lNpencTaBneHne pesynbTaToB
npaKTU4yecknx pabot
YCTHbIN onpoc
Kelic-3agaHus
TecTupoBaHue
YCTHbIA onpoc
KoHTponbHas paboTa
TecTupoBaHue
YCTHbIA onpoc
KoHTponbHas
CocrasneHue
KpyrosopoTa BeLLeCTB
TecTupoBaHue
YCTHbI onpoc
lNpencTtaBneHne pesynbTaToB
NnpakTU4ecknx pabot

YCTHbIA onpoc
MpeacTaBneHne pe3ynbTaToB
npakTU4ecKnx paboT

paboTa
CXeM

YCTHbIA onpoc
Kelic 3agaHus

TunoBble 33aHNS A1S1 OLEHKN 0CBOEHUSI yUuebHOro npeamMeTa (TeKyLnid

KOHTPO/b)

TwnoBble 3a4aHNA YCTHOro ornpoca (npumep)

Pasgen 1. Knetka - CTPYKTYPHO-(YHKUMOHa/IbHas eAMHMLA XXNBOIO
Tema: brnonorma Kak Hayka. O0LLaa XxapaKTepmucTUKa XN3HU

1. UT0 n3yyaet bmonorms?

2. Kakne 61M0n1ornyeckme Hayku Bam 1U3BeCTHbI?
3. Kakoe 3HauyeHune nmeet 6monorns?

4. Kakne (PyHKLMWN SBNSAKOTCS OCHOBHBLIMW [N XXMBbIX OpraHn3moB?
5. OxapaKTepusyinTe ypOBHM OpraHn3aLm XXnBom npupoasi.

6. MepeuncnunTe 3agaun o6LLEN BLONOTUN.
7. Ans Kakux npodeccuii HeobXoanMbI 3HaHWA 06LLE 6UONOrMn?
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8. Uto Takoe knetka? MoyeMy MIMEHHO KNETKY CUMTalOT 3/1IEMEHTapHOM
eIVHULIEN XKNBOr0?

9. HasoBuTe HayKy, KOTopas 3aHMMaeTca W3yyeHMem KNeToK. [na uyero
Heo6X0AMMO M3yUeHWe KNETOK?

10. Kakve MUKPO 1 MaKpO3/IEMEHTbI BXOAAT B COCTaB KNeTKU?

11. Kakyto ponb urpaeT B KneTkax Boga? YUem onacHO 06e3BOXKMBaHWE
opraHusma?

12. KakoBa po/ib 6e/1IK0B, XXMPOB 1 YINeBOA0B B K/ETKe?

13. Kakyto (DYHKLMIO B K/IETKE BbINOMHAKT HYK/NENHOBbIE KACNOTbI?

14. Yto Takoe AT®? KakoBa ee po/b B KneTke?

15. B yem otnmumne PHK ot AHK?

16. Kakue BellecTBa HasblBalOT (epmeHTamMu? KakoBa WX (QYyHKUMA?
[MpuBeanTE NPUMEPHI.

17. Yem npokKapmnoTUYeCcKne KNeTKM OTINYAKOTCA OT 3YKapuOTUYECKUX?

18. Kakue (pyHKUUM BbINOMHAET MembpaHa KneTkn? KakoBo ee CTpoeHune?

19. Ha3oBMTe opraHouApbl KeTKN, KOTOpble CofepXKartcs B LTomniasme.

20. Y10 HasbiBalOT m3ncom? Kakume opraHougbl y4yacTBYHOT B [JaHHOM
npotecce?

21. HazoBUTe NpPU3HaKM OT/INYMA PACTUTENbHON KNETKU OT XKMBOTHOW.

22. YT0 Takoe Typrop Knetku? [ns Kakmx npoLeccoB OH He0bXoanm?

23. Yem BUpYCbI OTINYAKOTCA OT APYTrUX (DOPM XKU3HN?

24. Kakve opraHu3mbl Ha3blBatoT 6akTepuodaramm?

25. Ha3oBuTe Cnocobbl 3aLMTbl OT BUPYCOB.

26. YeM BMpYCbl onacHbI 4719 XMUBbIX OpraH1n3MoB?

TwrnoBoe TecTOBOe 3a4aHne

1 TecTOBble 334aHNS OTKPLITOrO TUMa:

- [lONONHEeHus;

- CBOGOAHOI0 N3MOXEHMS.

2 TecToBble 33[jaH1A 3aKPbITOro TUNa:

- a/IbTepHaTMBHbLIX OTBETOB

- MHOXXECTBEHHOr0 BbI60pa;

- BOCCTaHOBJIEHMA COOTBETCTBUS,

- BOCCTaHOB/IEHME NOCNef0BaTEIbHOCTU.

MpakTnyeckas paboTta Nel

CpaBHeHMe CTPOEHNSA KNEeTOK PaCTEHUI, rPUO0B U XKUBOTHbIX
3afaHue.

cnonb3ys martepuvasn, NpeacTaBfieHHbld B NPaKTUYecKonW paboTe, a Takxke
[OMOJTHUTE/IbHbIE UCTOYHUKN MH(OPMaLMK, 3aN0ONHUTL CPaBHUTE/bHbIE TabNNLbI
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«KneTkn pacTeHWi, XXMBOTHbIX U TPUbOB», «CpaBHUTENbHAs XapaKTepPUCTUKa
MPOKapUOTMUECKOW N 3YKaPUOTUYECKOW KIETKN».

MpakTnyeckas pabota Ne2

PeleHe 3aa4 No MOJIEKYNSAPHON Gronornm

3afaHue.

3anosiHnTb Tabmuy «HyknenHoBble KACNOTbI»

cnonb3ys Tabnuuy reHeTMYeCKOro Kofa, pewnTb 3a4ayum Ha yCTaHOB/IEHUNE
nocneposatensHocT PHK, AHK, nonvnenTtuaa.

MpakTnyeckas pabota Ne3

PeLLeHNe reHeTUYecKnX 3afa4q Ha MOHO- 1 AUTMbpuaHoOe CKpeLmBaHue.,

3afaHue.

PelnTb 3a4a4M Ha MOHOrMGPUAHOE CKpeLUrBaHue, NCrosb3ys 11 2 3aKoHbl
MeHgens.

PewnTb 3a4a4m Ha AMrMopuaHoe CKpewmBaHue, Ucnonb3ys 1, 2 n 3 3aKoHbI
MeHgens.

PewunTb 3a34ayn Ha orpefeneHne  (heHOTUMNA, TEeHOTUMA POAMTeNen U
MOTOMKOB MpPW HEMOSIHOM AOMWUHUPOBaHWUN.

PewnTb 3afauv Ha onpegeneHve (eHOTMNA, TFEHOTMNA POAUTENERn U
MOTOMKOB NPV aHa/IN3NPYIOLLLEM CKPELLMBAHMMN,

MpakTnyeckas paboTta Ne4

PelLeHVe reHeTUYeCKnX 3agay Ha CLensieHHoe HacnefoBaHue.

3afaHue.

PewnTb 3afgayus Ha AUTMOPUAHOE CKpelMBaHWe, UCMOMb3ys 3akoH
CLIEMeHHOro HacnefoBaHus.

PewnTb 3afaun Ha onpegeneHve (eHOTMNa, TFeHOTMNA POAUTENen U
MOTOMKOB NpW CLENIEHHOM Hac/ieJoBaHN TeHOB.

PewnTb 3agauv Ha onpegeneHve (eHOTMNa, TeHOTUNa PoauTenein wu
MOTOMKOB NPV CLEMNIEHHOM C MOJIOM HacneL0BaHNM TeHOB.

MNpakTnyeckasi pabota Neb

PelLeHMe 3a4a4 Ha onpeseneHve Tuna myTauum.

3ajaHue.

OnpegennTb TUN MyTauuy N0 U3MEHEHWNIO FeHOTUNA.

OnpefennTb COCTaB aMMHOKUCNOT B NONUMENTUAE A0 MyTauun 1 MOCc/e Hee.

OnpeaennTb, AOMUHAHTHASA UIN PeLlecCUBHAA MyTaLms.

MpakTnyeckast pabota Ne6

AHanM3 3KOMIOrMYeCcKUX acrnekToB yTuUaM3aumMmM OTXO0LO0B MPOM3BOACTBA U

KOMM/IEKTYHOLMX KOMIMbIOTEPHOI0 060pYyA0BaHNS.
3afaHue.
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PaccmoTpeTb KnaccuukauMio OTXOA4OB W OMpefennTb KacC OTXO0LOB
MPOM3BOACTBA Y KOMIM/EKTYHOLLMX KOMIMbIOTEPHOro 060pYyL0BaHMS.

OnpefennTb CNocobbl YTUAM3AUMU U UX BAUSAHWE Ha Guochepy OTXOA0B
NMPOM3BOACTBA Y KOMIM/IEKTYHOLLMX KOMMbIOTEPHOro 060pyL0BaHMS.

CpaBHUTL  CMOCOObI  MepepaboTKM  OTXO4OB  MPOU3BOACTBA U
KOMMNEKTYHOLWMX KOMMbIOTEPHOrO 060pYyL0BaHMS.

MpakTnyeckas pabota No7

OnpepeneHve BANAHWUA Pa3/IMUHbIX abUOTUYECKMX (PaKTOPOB Ha 3[40POBbE
yenioBeKa.

3afaHue.

[aTtb 3KONOrMYEeCcKy XapakKTepUCTUKY MeCTa XXUTENbLCTBA.

OnpenennTb PUCKM AN 3[0pOBbS MpU  paboTe C  KOMMbHOTEPHbLIM
060opy10BaHNEM.

MNpakTnyeckasi pa6ota Ne8

CocTaB/nieHVe M 3alWmMTa KencoB Ha aHaiM3 MHGopMauum O Hay4yHbIX
OOCTUDKEHMAX B 06/1aCTM TEHETUYECKUX TEXHOMIOMWIA, KNEeTOYHOW WHXEHepuK,
MULLEBLIX BUOTEXHO/OTWIA.

3afaHue.

Bbi6paTh 110001 13 NpeLCTaB/IeHHbIX KeCoB, OTBETUTbL Ha BOMPOCHI Kelica

CocTaBuTb KeiC Mo 3aaHHO Teme.

MNpakTnyeckast pa6ota Ne9

CocTaBneHve KelcoB «Pa3BuTue OMOTEXHOMOMMA C  WUCMO/b30BAHUEM
TEXHNYECKNX CUCTEM N NX NMPUMEHEHUNE B XXM3HM Ye/I0BEKa»

3ajaHue.

Bbi6patb 11060 13 NPefCTaB/IEHHbIX KeicoB, OTBETUTL Ha BOMPOCHI Keica

MNpakTnyeckasi pabota Nel0

3awmTa Keincos «Pa3Bute GUOTEXHONOMNIA C UCMONb30BAHMEM TEXHNYECKUNX
CUCTEM W UX MPUMEHEHME B XXM3HU YesIOBEKa»

3afaHue.

MpeacTaBUTb OTYET O peLLeHMM Kelica B Buie Npe3eHTauuu, [oKnafa,
NpeAcTaBNeHVs NPoAyKTa.

KoHTponbHas pabota Ne 1

1. 3agaHus ¢ BbIGOPOM OHOrO BEPHOro OTBETa MO TEMaM: CTPOEHWUE KIETKU;
opraHonzbl U NX YHKLUWW; XXU3HEHHBIN LMK KNETKU; MUTO3; MEN03; raMeToreHes;
3HepreTUYeCKNin 06MeH; NIacTUYeCKnin 0b6MeH.

2. BCcTaBuTb NPOnyLLEHHbIA TEPMUH
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3. YCTaHOBUTb COOTBETCTBME COObITME M (ha3bl KNETOYHOro LMKNA,
XapaKTepucTMKa 1 opraHong, cobbiTve M TUN 06MeHa (3HepreTUYecKnin 0bMeH,
(hOTOCUHTE3, BUOCUHTE3 BesiKa), CobbITHE M 3Tan 06MeHa

4. OnpeaennTb TUN 1 hasbl AENEHNA KNETKU

KoHTponbHaa paboTa Ne 2

1. 3agaHnsa ¢ BbIGOPOM OAHOIO UM HECKOMbKMX BEPHbIX OTBETOB MO TEMaM:
Teopusi 3BOMOLUNN; BO3HUKHOBEHME W Pa3BUTME XKU3HU Ha 3emsie; aHTPOMOreHes;
3KOJIOTMYeCKMe (haKTOopbl U CPefbl XXU3HW; 3KONOrnMyeckme coobLuecTsa; buochepa
- rnobanbHas 3KONornyeckas cnucTema; aHTPOMNoreHHble BO3AENCTBUA Ha Brocdepy.

2. YCTaHOBWUTb COOTBETCTBME OpPraHun3m M NpucrocobieHHOCTb; ABeHNE Y
Hanpas/ieHNe 3BONOUMW; MPU3HAK U opmMa eCTeCTBEHHOrO 0T60Opa; OpraHu3m K
PO/ib B 3KOCUCTEME;

3. OnpeaeneHye NpaBuIbHO NOCNeA0BATENBHOCTY NILLIEBOIA LIEMM.
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5. OLIEHOYHBLIE MATEPUA/bI A/19 MPOMEXXYTOYHOW
ATTECTAUNN MO YYEBHOMY MNPEOMETY

[MpeAMEeTOM OLEHKM SABAAKTCA YMeHUA U 3HaHuA. [1pomexyToyHas
atTecTaumsa no yyebHomy npegmetry OOI16.13 buonorus nposoautcst B opme
AndepeHUMpPoBaHHONO 3a4eTa B KOHLLE BTOPOro cemecTpa.

OnddepeHUNPOBaHHbIA  3a4eT MPoBOAUTCA B MNUCbMEHHOW opme. Ha
BbINO/IHEHWE 3aaHunil oTBoAMTCA 2 Yaca (90 MUHYT). 3ayeTHas paboTa COCTOUT U3
2 YacTen.

YacTb 1 BkntovaeT 20 3agaHuin (Al - A 20). K KaxxgomMy 3aaHuio aaetca 4
BapuaHTa 0TBeTa, M3 KOTOPbIX MpPaBWU/IbHbIA TOMLKO OAWMH. BepHoe BbINOMHEHME
KaXKAoro 3afgaHunsa vyactu 1 oueHnsaetcs 1 6aniom.

YacTb 2 cocTOUT 13 6 3aaaHNiA, Ha 4 N3 KOTOPbIE HAA0 AaTb KPaTKMiA OTBET B
BUAE 4ucCna WAM NOCMefoBaTeNlbHOCTU UMMpP. BepHoe BbIMONHEHWE KaXKaoro
3afaHna 4actTnm 2 oueHumBaetcs 2- 3 bGannamui. Ha fBa 3ajaHusi Hafo jAatb
pa3BepHYTbIW OTBET: PELUUTL 3aAa4y, BCTaBUTb MNPOMYLLEHHbIE TEPMUHBI.

[Mprmep 3apaHmA:

3afaHue.

YacTb 1. 3agaHuns ¢ BbIGOPOM OAHOr0 BEPHOr0O OTBET.

1. K KakOMy YPOBHIO OpraHmsauum OTHOCAT X/I0pOMacTbl B K/ETKax
pacTeHmnin?

1) KNeTOYHbIA

2) OpraHn3MeHHbIi

3) MOMIEKYNAPHbLIN

4) BMOLIEHOTUYECKNIA

2. NaBHbIM CTPYKTYPHbIM KOMMOHEHTOM Siipa KNETKU ABNAKOTCA

1) XpOMOCOMBI

2) pnb0CoMbI

3) MUTOXOHAPUN

4) xnoponnacTsl

3. B pacTutenbHbIx KeTKax, B OT/IMYME OT XKMBOTHbIX, MPONCXOANT

1) xemocuHTE3

2) 6uocuHTe3 6enka

3) (oTocuHTE3

4) CUHTe3 NMNUAOoB

4. Kakas (hopma 6ecrosioro pasMHOXEHNA UCNOMb3YeTCA AN Pa3MHOXEHWUS
MNOA0BO-ArOAHBIX KY/bTyp?

1) (hparmeHTaUMA

2) NOYKOBaHMe

3) BeretaTMBHOE pPa3MHOXKEHNe
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4) cnopoobpasoBaHue

5.KneTouHas cTeHKa pacTUTe/IbHbIX KTETOK MPenMyLLEeCTBEHHO COCTOUT U3
1) caxaposbl

2) TNNKoreHa

3) 6enka

4) Uennonosbl

6. COBOKYMHOCTb BHELLHUX NPU3HAKOB /11060ro opraHn3ma
1) reHoTuMM

2) OOMUHAHTHbIE

3) theHOTMNM

4) peLiecCBHbIMM

7. HacnefcTtBeHHas MHoOpMaLms COCpeoToYeHa B K/IETKE
1) B XpoMocomMax

2) B IN30COMax

3) B pnbocomax

4) B AlC

8. dYHKUMM BOAbI B XKMBbIX KNeTKax

1) pacTBopuTesb

2) TpaHcrnopTHas

3) XMMUYECKNI peareHT

4) BepHbl BCE OTBETHI

9. ONo4OTBOPEHME - 3TO NPOLECC, B pe3y/bTaTte KOTOPOro:
1) pa3BMBaKOTCA ramMeThbl

2) NPOUCXOANT CNNAHME COMATUYECKMX K/IETOK

3) NPOUCXOANT C/IUSIHNE MY>KCKOW U YKEHCKOIN rameT

4) obpasyeTcs 6nacTyna

FO.CyLHOCTb Teopun abnoreHesa coCTouUT

1) NPOMCXOXAEHNE YXKMBOTO 13 HEXMBOTIO

2) NOSABNEHVEM XMBOIO U3 XXMNBOIO

3) COTBOPeHNs 6orom

4) 3aHeCeHNeM XMBOro M3 Kocmoca

11. Mpumep yrpoxXaroLLen OKpacku:

1) 3es1eHan OKpackay Ky3HeuunkKa

2) APKO-KpacHas oKpacka 60beli KOpOoBKM

3) CXOACTBO B OKpacKe OpPOLLIKA Y MyXU- XXYPUaIK1 U OCbl
4) CXOACTBO B OKpacke 1 popmMe Tesia ryceHuupbl U cyyka
12. TpuMep MeXBUA0BON 60pbObI 3a CyLLLeCTBOBAHWE -

1) conepHMYecTBO CamML,0B M13-3a CaMKM

2) “60opbba C 3aCyX0il” pacTEHNA NYCTbIHW
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3) CpaxXeHne XULHNKA C XXepTBOW
4) bopbba AByX NECTPbIX AAT/IOB 3a Ayn/o
13. Hanbonee Hanps»keHHOW (hopmoin 6opbObI 3a cyLlecTBoBaHue Y. [apBuH
cumnTan:
1) 6opbby C HeGMArONPUATHBLIMU YCI0BUSAMU
2) MeXXBUI0BYHO
3) BHYTPUBUZOBYIO
4) BCe nepeyncnieHHble (hopMbl B paBHOW CTeMeHN
14. Bnonornyecknmu (hakropamm 3BOOLMM YenoBeka Obinu:
1) 06LecTBeHHAsA XN3Hb, CO3HAHWE M eCTECTBEHHbIA 0TOOP
2) HacneACTBEHHas M3MEHUYMBOCTb, Pa3BUTUE FOIOBHOrO MO3ra v TpyA
3) HacneAcTBEHHas  M3MEH4YMBOCTb, 6opbba 3a  CyLlecTBOBaHMe,
eCTeCTBEHHbIN 0TOOP
4) W3roToBNeHWe opyauii Tpygda, 6opbba 3a CyllecTBOBaHWE M pa3BUTUE
r0/I0BHOMO Mo3ra
15. OpraHu13m ¢ reHOTUMNOM aa Ha3blBaeTCs
1) AMrOMO3NTOTOA
2) reTepo3nroTom
3) romo3nroToin no JOMUHAHTHOMY MPU3HaKY
4) TOMO3UroTON MO PeLecCUBHOMY MPU3HAKY
16. OnpeenéHHbI Habop 1 hopMa XPOMOCOM Y 0C06elt OAHOI0 BUAaA.
1) BMOXMMUYECKUIA KPUTEPUIA
2) reHeTUYECKNIA KpUTEPUIA
3) MOPhONIOrNYECKUIA KpUTEPUIA
4) hr3nonornyecknia
17. ToaBneHve y APEBHUX MIEKONUTAKOLWNX YeTbIpEXKAMEPHOro cepaua,
TEenJIOKPOBHOCTK, pPa3BUTOIN KOPbI FO/IOBHOrO Mo3ra - npumep
1) namoagantayum
2) apomopo3sa
3) bronornyeckoro nporpecca
4) 61ONOrNYecKoro perpecca
18. MeToj, CYUHOCTb KOTOPOr0 COCTOMT B KPaTHOM YBE/IMYEHUWN 4ucna
XPOMOCOM B [ieNifLeinca KIeTKe, Ha3blBalOT METOLOM:
1) reTepo3uca 2) myTareHesa 3) OTAa/leHHON rMépuam3aumm

4)nonunnonguun
19. Bo3pacT 3emMnn paBeH... NET:
1) 10 TbicayY 2) 13 munnmnappos 3) 75 TbicAy  4) 5 Munnnapgos

20. CXO,CI.CTBO 3apo,u,b|Lue|7| MO3BOHOYHbLIX OTHOCUTCA K [AOKa3aTe/bCTBaMm
MaKpO3BO/HOLNNA
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1) NaNeoHTONOrMYEeCKNM

2) aM6PMO/IOTNYECKNM

3) CpaBHUTE/IbHO-aHAaTOMWUYECKNM
4) BUOXNMUYECKUM

YacTtb 2.

1. YCcTaHOBUTe COOTBETCTBME MeXAY (hOPMOI 1 TUMOM PasMHOXEHWS
®OPMA PASMHOXXEHINA TN PASMHOXEHIA
A) noykosaHue 1)  becnonoe
B) napTeHoreHes 2)  Tlonosoe

B) BeretaTnBHOE pa3sMHOXXEHWE
") hparmeHTaums
1) pa3MHOXeHre ¢ 06pa3oBaHNEM 3UTOThI
2. YCTaHOBWTE COOTBETCTBME MeXAYy CTPOEHMEM U (PYHKUMAMU
9HA0MN1a3MaTUYECKON CeTU U KoMMeKca [TobaKu.

CTPOEHVE N oYHKUNI OPrAHONAbI
OPrAHOMAOB
1) coctoMT W3 rpynnbl MOMOCTEA ¢ A. 3HAONNa3MaTUYecKas CeTb
My3blpbKaMMn Ha KOHL,aX B. komnnekc Monbaku

2) COCTOMT 13 CUCTEMbI CBA3AHHbIX

MeXzy Co00M KaHasbLeB

3) yyacTByeT B 6MOCUHTE3e Oenka

4) yyacTByeT B 06pa3oBaHNN TM30COM

5) y4yacTByeT B 006pa30BaHUM K/IETOUYHOM

060/104KM

6) OCyLLEeCTB/IAET TPAHCMOPT OPraHNYecKnx

BELLECTB B pa3Hble YacTN KNeTKM
3. YcTaHoBWUTE  XPOHOJIOTUMYECKYHD  MOCNef0BaTe/lbHOCTb  TaKCOHOB,

MCMOJIb3yeMbIX B CUCTEMATMKE YesloBEKa, HauMHas ¢ Haubonee KPYnHOrO.
1. cemeicTBo MoMUHMABI
2 oTpaa MNpumatbl
3 TN XopAoBble
4, poa Yenosek
3) Knacc MnekonuTatoLme

4, MpvBeeHa rpynna opraHn3MoB. OHK CrpynnUpPoBaHbl MO OnpeaeneHHOMY

MPU3HaKy, HO OWH OPraHn3M B 3TOIN rpynmne He MMEET 3TOr0 NpPU3HaKa 1 No3Tomy
ABNseTcA NMMWHUM. OnpejennTe, Kakoil opraHn3m nnWHMA. OTBET 000CHYITE.

1 Y.

2. Bogopocnu.

3. Kapacs.
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4. Jlaryuika.

5. CocHa.

5. PewwnTe 3agavy

Y cobak BucAYMe YW JOMUHMPYIOT Haf CTOAYMMN. KaKue LWeHKKM nosyyaTcs
OT CKpPeLMBaHNA reTepo3nroTHbIX cobak ¢ BUCAYMMMN YLLaMn MeXay COOOM.

6. BcTaBbTe NponyLleHHbIe coBa
ABKYLLINMW cUNamMmn 3BOMTIOLUNN ABASAIOTCA ............ M3MEHUYMBOCTb, Gopbba 3a
CYLLECTBOBaHME U ............ [Mpy co3haHnM MOPOJ YKMBOTHBLIX U COPTOB PacTeHWA
OCHOBHYIO pOJ/lb  UTparoT ........... M3MEHUYMBOCTb U ........... otoop. Camol

HanPsHKeHHOW (hopMoii 60OpPbObI 3a CYLLEECTBOBAHWE SIBNSETCS........... , MOCKO/bKY
BO3MOXXHOCTW OPraH13mMOoB NPUMEPHO OAVHAKOBBI.

Kputepun oueHMBaHNA:
3agaHusa yactu 1(1-20) oueHunBatoTcs B 1 6ans.
3agaHus yactm 2: Ne 1, 2, 6- 3 6anna; Ne 3,4 -2 6anna; Ne 5- 5 6annos.

35-38 6annoB - OTMETKA «OT/INYHO»

28-34 6annoB - 0TMeTKa «XOPOLLUO»

20 - 27 6annoB - 0TMeTKa «Yy[10BNEeTBOPUTE/NbHO»
meHee 20 6an10B - 0TMeTKa «HEeY0BNETBOPUTENbHO»
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