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PaGouas nporpamma nucuurinHbl «buonorusy pa3paboTaHa Ha OCHOBE:

®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 (pen. ot 23.05.2025) «O6 obpazoBaHuu B
Poccuiickoit denepanuny;

®DenepalibHOTO TOCYJaPCTBEHHOTO 00pa30BaTEeNbHOrO CTaHAapTa CpeaHero oomero oopa3oBaHus
(yrBepxnén IIpukazom MunucrepcrBa oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012
r. Ne 4130, pen. ot 27.12.2023);

@enepanbHOTO  TOCYAApCTBEHHOro  obOpasoBarenbHoro  crangapra (®I'OC)  cpemnero
npodecCHOHAIBHOTO 00pa3oBaHus 1o crnenuaibHocTH 19.02.12 «TexHomorust TMPOIyKTOB MUTAHUS
YKUBOTHOI'O IIPOUCXOXAECHU» (HarpaBieHHOCTH: [Ipon3BoacTBo MosouHoil npoaykuuu; [IponsBoacTso
IPOJAYKTOB MUTAaHUS M3 MSCHOTO Cbipbs) (yTBepxkaeH Ilpukazom MuHucTepcTBa MPOCBELICHUS
Poccutiickoit @enepanuu ot 18.05.2022 r. Ne 343, pen. ot 03.07.2024);

[IpumepHoit paboueld mporpamMmbl cpeaHero oomiero obpaszoBanus «buosorus» (6a30BbIi
YPOBEHB);

[Tpumepnoit paboueit mporpammbl BoctuTanusi (IIpunsaro pemennem @YMO CIIO 19.00.00
[Tpomebinernast skoiorus u ouorexHonorus (IIporokon ot 14.08.2023 Ne 4).
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4/
CocTaBuTeb: ®eqroxkuna HO.A.

Pabouast mporpamMMa paccMOTpeHa W YTBEp)KJICHAa Ha 3acelaHud Kadenpbl T'yMaHUTAPHBIX M
€CTECTBEHHO-HAYYHBIX TUCHUIUIHH (TipoTokoi Ne8ot 22.05.2026r.)

Ny " " Sraceer] —
3aBenyrommii kadeapoi fi4, 4 a : Bacusenko O.B.

PaGouast mporpamma paccMOTpeHa W YTBEp)KICHAa Ha 3acelaHHM TPEIMETHOH (IIMKIIOBOIL)
komwuccuu (Ne8 ot 22.05.2026 1.)

IIpencenaresb npeaMeTHON (LIUKJI0BOM) KOMUCCUHM ~ ° 3apasummna H.B.
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Bpuo nexana ¢gakynbrera cpegHero
npodeccnoHanTbHOT0 00pa3oBaHuUs C.A. T'opnanos



1. HACIHHOPT PABOYEM ITPOI'PAMMBI JACHUITIINHBI
C0OO0.01.08«buogorus»

1.1. ObaacTh NpUMeHEeHHUsI TPOTPAMMBI
Pabouas mporpamma muctumimasl COO.01.08 «buosnorus» SBIsSETCS YacThIO IPOrPAMMBI
noArotoBky crenuanuctos cpeanero 3seHa (IIIICC3) B coorBercTBumn ¢ ®I'OC CIIO no cnenuanbHOCTH
19.02.12 «TexHosnorusi OPOAYKTOB NUTaHUS >KUBOTHOIO MPOUCXOXKJICHHUSA» (HAMPaBICHHOCTH:
[Ipou3BOACTBO MOJIOUHOM MTPOAYKLINH; [[pON3BOACTBO MPOYKTOB MUTAHUS U3 MSICHOTO CBHIPBS).

1.2. Mecto nucuunimabl B crpykrype OIICIIO
Juctunmmaa  COO.01.08«buonorust»  sBisercst  00s3aTeIbHONM  Y4eOHOW — AMCIMIUITMHON
npenMeTHoi obnactu «EcrecTBeHHO-HayuHble npeaMers»y OI'OC cpennero oOmero oOpa3oBaHus U
0a30BOM AUCIUIUTMHONW 001eo0pazoBaTenbHOM moaroroBku CIIO u peanusyercs B I u Bo Il cemecTpax
IPU CPOKE MOIyYEHHsI CpeHero npodeccuoHanbHoro oopasoBanus 3 ronal 0 mecses.

1.3. llesn 1 3aqa4M JMCUMILUIHHBI, IVIAHUPYEMbIe Pe3yJabTAThl OCBOECHMS U CIUINIMHBI:

Heabio quctummunasl COO.01.08 «buonorusy sBiseTcs oBiageHNue 00y4atoIUMUC 3HAHUSIMU O
CTPYKTYPHO-(PYHKIIMOHATHHOW OpraHU3alluM >KUBBIX CHCTEM PA3HOr0 paHra W MpUOOpPETeHHE YMEHHUM
WCIIOJIB30BaTh JTH 3HAHMSA I TPAMOTHBIX JICHCTBHH B OTHOIIEHWHW OOBEKTOB >KMBOM IMPUPOIBI U
pelIeHus: pa3TuYHbIX )KU3HEHHBIX MPOOJIEM.

3agaum u3ydeHus: JUCUUILINHBI:

- OCBOGHHE OOYYAIOIIMMHCS CHCTEMBl 3HAHHWWA O OWOJIOTMYECKUX TEOPHSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBHIIaX, CIYKalUX OCHOBOW AJisi (OPMHUPOBAHUS MPEACTABICHUI O
€CTECTBEHHO-HAYYHOM KapTHMHE MHUpPa, O METOJaX HAy4yHOTO IO3HAHMS, CTPOECHUHU, MHOTO0Opas3uu H
OCOOCHHOCTSIX KHMBBIX CUCTEM PAa3HOT'O YPOBHSI OpraHMU3AINH, BBIIAIOIIUXCA OTKPHITUSIX U COBPEMEHHBIX
HCCIICAOBAHUAX B OMOJIOTHUY;

- (dopmupoBanue y oOyyarommxcs MO3HABATENIbHBIX, HWHTEIUIEKTYalbHBIX M TBOPUYECKUX
CIOCOOHOCTEN B TIPOIIECCE aHaMu3a JIAHHBIX O MYyTSIX Pa3BUTHS B OMOJIOTMHM HAYYHBIX B3TJISIOB, HACH U
MOAXOA0B K U3YUYEHHIO KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3allNy;

- CTAHOBJICHHE y OOydYarolmuxcsi OOIIeH KylbTypbl, (PYHKIIMOHAILHONW TPAMOTHOCTH, Pa3BUTHE
YMEHHH OOBSICHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA KMUBOW MTPUPOJIbI HA OCHOBAHUU 3HAHUU U
OTIBITA, TTOJTYYCHHBIX TIPH U3YYCHUH OUOJIOTHH;

- ¢hopMupOBaHUE Y 00YJAIOMIUXCS YMEHHH WILTIOCTPUPOBATh 3HaYCHHE OMOJIOTMYECKUX 3HAHUU B
MPaKTUYECKOW JIEATETbHOCTH YeJIOBEKAa, Pa3BUTUHM COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTHMH |
arpoOHMOTEXHOIIOTUI;

- BOCTIUTaHHE YOSKJIEHHOCTH B BO3MOKHOCTH TTO3HAHUS YEJTOBEKOM >KHBOM

MIPUPOABI, HEOOXOAMMOCTH OEpeKHOTO OTHOIIECHUS K HEH, COOMIOIEHUSI dTUYECKUX HOPM IPHU
MIPOBECHUHN OMOJIOTUYECKUX UCCIICIOBAHMI;

- OCO3HAaHUE IIEHHOCTH OHMOJOTHYECKUX 3HAHUI IS TOBBIIICHUS YPOBHS HKOJOTHUECKON
KYJBTYpPHI, 17151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

- MpUMEHEHHe NPUOOPETEHHBIX 3HAHWNW W yMEHUW B TMIOBCEAHEBHOM JKM3HU JJISI OILICHKH
MOCJICJICTBHI CBOEH NESITEIILHOCTH IO OTHOIIEHUIO K OKPYXKAIOIIeH cpejie, COOCTBEHHOMY 370POBBIO,
000CHOBaHUE U COONIOICHHE Mep MPOHIAKTUKH 3200JIeBaHUN.



IInanupyemble pe3ybTaTbl OCBOCHHMS IHCHUIIINHBI:

IInannpyemble pe3yJbTATHI OCBOCHHUS M CIHILTHHBI

Oo6mme

JAucuunanHapHsie

OK-07. Cooeiicmsosams coOXpaneHulo oKpycarouieli cpeost, pecypcocoepericeHuro, nPUMeHAmMb 3HAHUA 00
U3MEHEHUU KIUMAMa, NPUHWUNBL HePecIiusoz0 nPou3so0Cmaad, IQhphekmusno delicmeosams 8 Upe3euluaiHbIX

cumyayuax
JInyHOCTHBIE Pe3yabTAThI: - chOpMHUPOBAHHOCTH 3HAHWH O MecTe U POJNH
- c(hOopMHUPOBAaHHOCTb  DKOJOTUYECKOH  KYIBTYPHI, | OMOJIOTHH B cucTeMe Hay4JHOTO 3HAHUS;)
MOHMMAHUE  BJIMSHUSA  COIUAIBHO-)KOHOMUYECKUX | (YHKIIMOHAJIHLHOW  TIPaMOTHOCTH  4YEJIOBEKa  JIIs

MPOIIECCOB Ha COCTOSIHHE MNPUPOJHON U COIUAIBHOM
Cpebl, OCO3HaHUE TJI00ATBHOTO xapakrTepa
AKOJIOTHYECKUX TTPOOIIEM;
- IUIAaHUPOBAaHUE U OCYIIECTBICHUE JIEUCTBUUA B
OKpy’)XKalollled cpeJie Ha OCHOBE 3HAHUA leJe
YCTOMYMBOI'O pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCIIIUX Bpel
OKpY>Karollen cpesie;
- yMeHHue MPOTHO3UPOBATH
SKOJOTUYECKHUE  TOCIIEICTBHUS
JICVCTBUH, NTpeIOTBpAIaTh UX;
- paclIUpeHHE OIbITa JEATEIHbHOCTH 3KOJOTHYECKON
HaIpaBJICHHOCTH;
- OBJIaJICHUC HAaBBIKAMHU Y4eOHO-HUCCIICIOBATEIBCKOM,
MPOEKTHOM U COLMAIBHON ACSITEIBHOCTH.
MeranpeaMeTHble pe3yJibTaThl:
-OCO3HaHUE COITMATBHOU 3HAYUMOCTH cBoei
npodeccun/crennaibHOCTH, 00IaJlaHue MOTHBAIMEH K
OCYIIECTBJICHHIO MPO(EeCCHOHATHHON AeATEThHOCTH;
- TOBBINICHUE WHTEIUIEKTYATHHOTO YPOBHSA B TPOIECCE
M3y4YeHUs OWOJIOTUYECCKUX SIBJICHWM, BBIJAIOIIMXCS
JIOCTHKEHUN OHMoJTOTHH, BOILIEIIITNAX B
00IIIeYeI0BEYECKYIO KYJIbTYPY; CIIO’KHBIX u
MPOTUBOPEYMBBIX IyTeH pPa3BUTUS COBPEMEHHBIX
Hay4HbIX B3TJISIIOB, HneH, TEOpHUH,
KOHIEMIIHIA, TUITOTe3(0CYIITHOCTUUPONCX 03K ICHUKU3H
1,9eJI0BEeKa)BX0/IepaboThICPa3INIHBIMUUCTOUHUKAMUN
HpopManuy;
-CIIOCOOHOCTH OpraHU30BbIBAThH COTPYAHUYECTBO
€IMHOMBITIINICHHUKOB, B TOM YHCJIE C WCIOJIb30BAaHHUEM
COBPEMEHHBIX  MH(POPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHIL;
-CIIOCOOHOCTh TOHMMATH TPHHIMUIBI YCTOWYMBOCTH U
MIPOTYKTUBHOCTH JKMBOU TIPUPOJBI, ITYyTH €€ U3MEHEHHS
1 (V)i BIIUSTHUEM AHTPOIIOT€HHBIX (hakTopOB,
CIOCOOHOCTh K CHCTEMHOMY aHAJIM3Yy TJIOOATBHBIX
9KOJIOTMYECKUX  MPOOJieM,  BOIPOCOB  COCTOSIHUS
OKPYKaIoIIel Cpeqbl U paliOHATHHOTO HCITOJIB30BAHUS
MPUPOJIHBIX PECYPCOB;
- yMeHHE 00OCHOBBIBATH MECTO M POJIb OHOJOTHYECKUX
3HAaHUW B TPAKTHUUYECKOM  JIESITENbHOCTH  JIIOJEH,
Pa3BUTUH COBPEMEHHBIX TEXHOJIOTHM; OINpeAesiTh
JKUBBIE OOBEKTHI B IPUPO/IE; IPOBOIUTH HAOIFOICHUS 32
OKOCHCTEMaMH C IIETBI0 WX OMHCAHWS W BBHISBICHUS
€CTECTBEHHBIX W aHTPOIIOTCHHBIX H3MEHEHNH; HAXOIUTh
Y aHAJIM3UPOBATh UHPOPMAIIHIO O KUBBIX 00BEKTAX;
- CHOCOOHOCTh  MNPHUMEHSATh  OHOJIOTHYECKHE U
SKOJIOTMYECKHE 3HAHUS [UI aHalIW3a NPUKIaJHBIX

HeOIaronpusITHEIC
MPEITPUHUMAEMBIX

PENICHUS )KU3HCHHBIX MTPOOJIEM;
- chOopMHEPOBAHHOCTH YMEHHS PACKPBIBATH COJEPIKAHIE
OCHOBOIIOJIATAIOIIUX ~ OUOJOTMYECKUX TEPMHHOB U
TIOHSITUN: XU3Hb, KIIETKA, TKaHb, OPTaH, OPraHU3M, BUJI,
MOMyJSIKAA,  JKOCHCTeMa, OWoIeHo3, Oumocdepa;
Metabomm3M  (0OOMEH BEImeCTB U IMPEBpAICHHUE
9HEpPTUH), TOMEeocTa3 (caMOoperyJssinus), OHOCHHTE3
Oenmka, CTPYKTypHas OpraHU3alUsl >KUBBIX CHCTEM,
JUCKPETHOCTD, CAMOPETYIISIIHSA, CAMOBOCIIPOU3BEICHUE
(perpoaykiusi), HACJIEICTBEHHOCTh, HW3MCHYUBOCTb,
SHEPro3aBUCHUMOCTb, POCT M pa3BUTHE, YPOBHEBas
OpTaHM3AIINS;
-chOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH COJCPIKAHUE
OCHOBOIIOJIAralOIIUX  OWOJIOTHYECKUX  TEOpUH U
TUIOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM,
SBOIIOIIMOHHOM, POUCXOXKICHUS )KU3HH U YEJI0BEKa;
-c(hOpMUPOBAHHOCTH YMEHHUS pAacKphIBaThH
OCHOBOIIOJIAraloIinue  OMOJIOTMYECKUE  3aKOHBI U
3akonomepHoctu (I. Mengens, T. Moprana, H.U,
BasunoBa, 3. I'ekkenms, ®. Miomiepa, K. bopa),
T'paHulBbl UX TPUMCHHUMOCTH K )KMBBIM CUCTEMAM;
- TMPUOOPETEeHHE ONbITa TPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOTO IIO3HAHUS, WCIIONB3YEMBIX B
OHOIOTHH: HAOIIOMEHUS M OIMMCAHHS KUBBIX CHCTEM,
MIPOLIECCOB W SIBIICHUH; OpraHW3allid U IPOBEICHHUS
OHMOJIOTHYECKOT0 SKCIIEPUMEHTA, BRIABIKEHHUS THITOTE3,
BBISIBJICHU S 3aBUCUMOCTHU MCXKIY HUCCICAYyEMbIMH
BCINYMHaMU, O6T>$ICHGHI/I$I IMMOJIYYCHHEBIX PE3YJILTATOB U
(opMynmupoBaHUST  BBIBOJIOB C  HCIOJB30BaHHEM
Hay4YHBIX MOHATHI, TEOPUNA U 3aKOHOB;
-CchOopMHUPOBAHHOCTh YMEHUS BBIICISATH CYIIICCTBCHHBIC
MIPU3HAKH BHPYCOB, KIETOK MPOKAPHOT W SyKapHUOT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB,
BHJIOB, OHOTEOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH
MIPOLIECCOB OOMEHA BEIIECTB U MPEBPAIICHIS SHEPTUH B
KIIETKE, (dhotocunTesa, TTACTUYECKOTO U
JHEPreTHYECKOro o0MEHa, XEMOCHHTE3a, MMTO03a,
Melo3a, OIJIOAOTBOPEHUS, PAa3BUTUS U Pa3MHOKEHUS,
WHIVBUIYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
0OprOBbI 3a CYIIECTBOBAaHHE, E€CTECTBEHHOrO0 OTOOPA,
BHI000pa30BaHUs, MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K
cpene oOWTaHWs, BIMSHUS KOMIIOHEHTOB 3KOCHUCTEM,)
AHTPOTIOTCHHBIX W3MEHEHHH B JKOCHCTEMaX CBOEH
MECTHOCTH, KPYroBOpOTa BEIISCTB M IIPEBPAICHUE
3Hepruu B ouochepe;
-c)OpMHUPOBAHHOCTh YMEHHS MPUMEHSTH IOJTYYCHHBIC
3HAHUSA U1 OOBSCHEHUST OMOJIOTHYECKUX IPOICCCOB H
SIBIICHUM, ISl TIPUHSATHS TPAKTHUCCKUX PEIMICHUH B




Mpo0JIeM X03IHCTBEHHON JACATEIHHOCTH; MOBCEIHEBHOM  JKU3HW C  II€TbI0  oOecreucHus
- CIOCOOHOCTh K CaMOCTOSITEIFHOMY IIPOBEICHHIO | O€30ITaCHOCTH  CBOEr0  37I0POBBSI U 3[IOPOBBS
WCCIICIOBAHUN, TIOCTAHOBKE €CTECTBEHHO-HAYYHOTO | OKPYXKAIOIIMX JIOJCH, COOMIOCHMS 3J0POBOTO 00pa3a
SKCIICPUMEHTA, MCIOJIB30BaHUIO0 WH(OPMAIMOHHBIX | JKU3HHU, HOPM TPaMOTHOTO MOBEACHUS B OKPY)KarOIIeH

TEXHOIIOTHH JUISt peleHus HayYHBIX U | IPUPOJHON  cpejie; TMOHUMaHWE HEOOXOIUMOCTH|
MpodeCCHOHANBHBIX 33]1a4; WCTIONIb30BaHMs JIOCTHXKEHUH COBPEMEHHOW OHOJIOTHH
-CIIOCOOHOCTh K OIIGHKE  JTUYCCKUX  aCIICKTOB | H OMOTEXHOJIOTUI JUTST PaIMOHAIBHOTO
HEKOTOPBIX UCCTIeIOBaHUIMA B 00JIacTH | TIPUPOJIOTIONHL30BAHUS;

OMOTEeXHOJIOTHH(KIIOHUPOBAHHUE, HCKYCCTBEHHOE | -C)OPMHUPOBAHHOCTH YMEHHS peIlaTh OMONOTHYECKHUE
OIJIOAOTBOPEHHUE). 3a/lauu, COCTaBJIATh  TCHOTHIIMYCCKUE  CXCMBbI

CKpEUIMBaHUS JJsl pa3HbIX THUIOB HAacJeIOBaHUs
IIPU3HAKOB Y OPTraHU3MOB, COCTaBJISATh CXEMBI [IEPEHOCa
BEIIECTB M DHEPTUU B dKOCHUCTeMax (LIeTM MUTaHMS,
MUILEBBIC CETH);

-c(hOPMHUPOBAHHOCT YMEHHMH KPUTHUYECKU OLICHHBATh
nHpOpMaITHio OMOJIOTHYECKOTO coJiepKaHus,
BKJTIOYAIOLIYIO TICEBAOHAYYHBIC 3HAHUS M3 Pa3TUUHBIX
HACTOYHUKOB (CpeAcTBa MaccoBo  wmH(popmammwy,
HAy4IHO-TIONYJISIPHBIE MAaTepUallbl); MHTEPIPETHPOBATH
OTUYCECKUEC AaCICKTbl COBPECMCHHBIX I/ICCJ'ICI[OBaHI/II\/'I B
OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTUH; PaCCMAaTPUBATH
rio6agpHBIE 9KOJIOTUIECKHUE MpOOIIEMB]
COBPEMEHHOCTH, (hOPMUPOBATH IO OTHOIICHUIO K HHM
COOCTBEHHYIO MTO3UIIHIO;

-cOpMHUPOBAHHOCTh YMEHHH CO37aBaTh COOCTBEHHBIC
MUCbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE
Ouosornueckoid  MHGOpMANMKM M3 HECKOJIBKHX
HWCTOYHUKOB, TPaMOTHO HCIIOJb30BaTh IOHATUIHBIN
anmapat OWOJIOTHH.

1.4. O61mast TpPy10eMKOCTh TUCHHUIINHBI
VYuebHas Harpyska (Bcero) 144 gaca, B TOM 4HcCIIe:
- o0s13aTenbHas ayIuTOpHas yueOHas Harpy3ka - 136 4acos;
- KOHCYJbTaIlMK — 2 Yaca,
- IPOMEXKYTOYHAs aTTecTalus — 6 4acos.

2. CTPYKTYPA U COAEP) KAHUE JUCIIUITJIMHBbI
2.1. O0beM JUCHUILIHHBI H BBl Y4e0HOH padoThI

Buj y4eOHbIX 3aHATHI O0BLEM yacoB
cemecmp Hroro
1 2

YueOHas Harpy3ka (Bcero) 66 78 144
Oobs13aTesibHAs ayAUTOPHAsl HArpy3Ka (Bcero), B TOM 66 72 138
yucie:

- JEKIMH 32 24 56
- IPAaKTUYECKUE 3aHATUSA 34 46 80

CamocrosiTe1bHasi padoTa - - -

NuHauBuaya ibHbIA NPOEKT - - -

Kouncyabranuu - 2 2
dopmMa NPOMeKYTOYHON aTTecTAllUM 10 JUCHHUILIHHE:
-nmudpepeHIMpoBaHHBIN 3a4eT + - +
-3K3aMeH - + +




2.2. TemaTnueckuii iian u coaep:xanne IMcUIIMHBICO0.01.08 buosorus

HaumeHnoBaHue pa3jaesioB 1 TeM Coaepxxanue yueOHOro MaTepunasa, 1adopaTopHble U NpakTHYeckue padorel, |(O0bem dopmupyembie
caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs 4yacoB KOMIIeTeHIIM U
lcemectp
Pa3nes 1. Buonorus kak Hayka. JKuBble cicTeMbl M MX OPraHU3aLUst
Tema 1.1. Conep:xkaHue yueOHOr0o MaTepUaja OK-07
Buosorus B cucreme Hayk. O6mas  |buosnorust — Hayka o xuBoi npupoje. Csi3u OMOJ0ruu ¢ 00IIECTBEHHBIMU, TEXHUYECKUMU
XapaKTePUCTHKA KU3HU. U JIpYTMMU €CTECTBEHHBIMM HayKamu, Quiocopuei, peiaurueil, 3TUKOH, 3CTETUKON Hu
npaBoM. Ponp Owuonornn B (OPMUPOBAHMM COBPEMEHHON HAyyHOW KapTUHBI MHpa.
Cucrema 6GMOIOTUYECKUX HAYK.
MeToap! MO3HAHUS JKUBOW MPUPOAbLI (HAOII0IEHHE, SKCIIEPUMEHT, OIMCaHHUe, U3MEPEHNE,
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).
DKuBble cucrteMbl (OmocHcTeMBbl) Kak HOpeaMeT u3ydeHus Ouonoruu. OTauuMe KUBBIX
CHCTEM OT HeopraHudeckoi npupopl. CBoiicTBa GMOCHCTEM U UX pa3HOOOpasHe.
YpoBHM  oOpraHuzalMd  OHMOCHCTEM: MOJIEKYJIIPHO-T€HETUYECKH, KJICTOYHBIH,
OpraHU3MEHHBIN,  MOMYyJIALUOHHO-BUJOBOM, HSKOCHCTEMHBbIH  (OMOreoLeHOTHYECKUIA),
OrochepHbIH.
IIpakTH4eckoe 3aHATHE.
MeTobl HccieoBaHusl B OMOJIOTUU: MUKPOCKOIIUS, XpoMaTorpadusi, a1ekrpodopes, MEeTox
MEUYEHBIX aTOMOB, U] depeHInanbHoe IEHTPU(PyrupoBanne, KyabTypa KIETOK.
Paznen 2. XuUMH4YeCKHii COCTAB M CTPOEHUE KJIETKH
Tema 2.1. Conep:xanue yueOHOro MaTepuaa OK-07

XuMuueckuii cocras Kjierku. Boga n
MHUHepaJibHbIE BelIeCTBA.

[{utomoruss — Hayka o kjietke. KierouHnas Teopusi — mpuMmep B3aUMOJICUCTBUS HIECH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUCHHSI KIETKH.

XUMUYECKUN COCTAB KJIETKU. XUMHUYECKHE AJIIEMEHTHI: MaKPOAJIEMEHThI, MUKPOJIEMEHTHI.
Bona u muHepanbHble BeliecTBa. MYyHKIMU BOABI U MHUHEPAIBHBIX BEIIECTB B KIETKE.
[Tonnep>kaHue 0CMOTHYECKOT0 OanaHca.

IIpakTH4eckoe 3aHATHE.
buosiornueckass poib MUHEPAIbHBIX BELIECTB B O00ECHEUEHHM >KU3HEIESTEIbHOCTH

OpTaHUu3MOB, IIPOABIICHUSA )II/IC6a.]'Icha MHHCPAJIBHBIX 3JICMCHTOB.




Tema 2.2.
BuoJiornyeckn BakHble XUMHYECKHE
coeIUHEeHUs.

Conep:xanue yueOHOIro MaTepuaJia

benku. CoctaB m cTpoeHue OenKoB. AMHUHOKHCIOTBI — MOHOMEPHI OCIIKOB. YPOBHH
CTPYKTYpbl O€NKOBOH MoOJIeKyNnbl. XHMHYECKHEe CBoiicTBa OenkoB. buonorndeckue
GbyHKIIUHA OEITKOB.

depMmeHThl — OuHojormueckue kKaranuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA ILIEHTD,
cyOctpatHas cneuuduunoctb. Kodepmentsl. Butamunsl. Otauuns (epMeHTOB OT
HEOPraHUUYECKUX KaTaJIn3aTOPOB.

YrneBoabl: MOHOcaxapuabl (TI0K03a, pudo3a U ne3okcuprbo3a), nucaxapuibl (caxaposa,
JIaKTO3a) W MOJMcaxapubl (Kpaxmall, TJIIMKOTeH, LeJUI003a). buomorndeckue GyHKIUU
yraeBonoB. Jlumunel: Tpurmuuepuabl, docdoaunuasl, crepounsl. [ uapodunbHO-
rupooOHbIe cBolicTBa. buonormdeckne QyHKIUM aumuaoB. CpaBHEHUE YIIICBOJIOB,
OENKOB U JIMIHU0B KaK UCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorsl: JIHKu PHK. Hykneornasl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crtpoenue u ¢pyukiuu JJHK. Ctpoenue u pynkuuu PHK. AT®: crpoenue u ¢pyHKIIHIH.

OK-07

I[IpakTH4yeckoe 3aHaATHE.

buonornueckne ¢pyHkunu 6enxoB.DepMeHTH — OHOIOrnyeckre Karanuzaropsel. CTpoeHHe
(depMeHTa: aKTUBHBIA LEHTp, cyOcTparHas crneunpuuHocts. KodepmenTsl. ButamuHsl
OTnuuust GepMEHTOB OT HEOPTAHUYECKUX KaTalu3aTOPOB.

Pemenue Gnojornyeckux 3amay.

OK-07

Tema 2.3.
CTpyKTYpHO-(PYHKIIMOHAJIBLHASA
OpraHM3anus KJIeTOK.

Coaep:xxanue yueOHOro MaTepuaJia

Knerka kak nenoctHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy)KHas
memOpaHna, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucTeMa CUHTe3a Oernka.

Tunel KJIETOK: JyKapuoTHYeckas U MpokapuoTudeckas. OcCOOEHHOCTH CTPOEHHUS
[IPOKAPUOTUYECKON KiIeTKH. CTpoeHue JyKapuOoTH4YeCKOW KieTKH. OCHOBHBIE OTJIMYMS
PAaCTUTENbHOM, KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIHMKC, WX (QYHKIUH.
[Tnazmatuyeckas MeMOpaHa, ee CBOUCTBA U (DYHKIIHH.

[{utonnazma u ee opraHoujsl. OnHomemOpaHHble opraHouisl kietku: JIIC, anmapat
['onpku, nu3ocomsl. I10ryaBTOHOMHBIE OpraHOWZIBI KIETKW: MUTOXOHJPHUU, ILIACTUIBI.
[IporcxoxaeHne MUTOXOHAPUN W TutacTua. Bunbl minactun. HememMOpaHHBIE OpraHOUIBI
KJIETKH: PUOOCOMBI, KJIETOUHBIM LEHTp, LEHTPUONM, PECHUYKH, >XIYTUKU. DyHKIMU
OpraHOMAOB KJIETKU. BKiroueHus.

SAnpo — perynasaTopHblil neHTp kietku. CTpoeHue siapa: siiepHas o00J0UyKa, Kapuorasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEMIECTB B KIIETKE.
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IIpakTH4eckoe 3aHATHE.

OCOOEeHHOCTH CTPOEHUS MPOKAPUOTUUECKOMN KIIETKH.

CrpoeHne KIETKH (pacTeHHs, >KUBOTHbBIC, TPUObI) M KJIETOYHBIC BKJIIOUEHHS (Kpaxmail,
KapOTHHOU/IbI, XJIOPOIIACThI, XPOMOILIACTBI).

Paznea 3. KusneaesTeIbHOCTH KJIETKH

Tema 3.1.
OO0MeH BellecTB M MpeBpallieHue
JHEPTUM B KJIETKe

Conep:xaHue yueOHOro MaTepuasa

OOMeH BemecTB, WM MeTaboau3M. Accumwisaius (TUlacTHYeCKUd  OOMEH) U
TUCCUMIIALINS (YHEPTeTHUSCKU 0OMEH) — JIBE€ CTOPOHBI SAMHOTO Mpoiiecca MeTabonm3ma.
Posib 3aKOHOB COXpaHEHHUs BElIIeCTBA W HHEPrHMM B MOHUMaHUM MeTabonu3ma. Turel
oOMeHa BeliecTB: aBTOTpO(HbIN U rerepoTpodHbIil. Poib epMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAIICHUH SHEPTUU B KIIETKE.

@ortocunTe3. CBeroBas W TeMHOBas (a3el  (oTtocuHTe3a. Peaknum QoTocuHTE3A.
OddextuBHOCTh PoTOCHHTE3a. 3HaYeHHe (OTOCHHTE3a AJIA KM3HM Ha 3emuie. Bnusuue
YCIOBHI Cpeabl Ha (OTOCHHTE3 M CHOCOOBI TOBBIMIEHHS €ro TMPOTYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHUH. XeMOCHHTE3. XEMOCHUHTE3Upylue OakTepuu. 3HayeHHE
XEMOCHHTE3a Ul AKU3HU Ha 3eMiIe.

OHepretudyeckuii oOMeH B  KkjeTke. PacimieruieHne  BemIecTB,  BbIACNCHHE |
AKKyMYJIIPDOBaHME DSHEPIUM B KJETKe. OTamnbl HSHEpreTuueckoro oodmeHa. [nmukonwms.
bpoxenne u ero Buabsl. KuciopogHoe OKWCIEHHE, WM KIETOYHOE JIBIXaHHE.
OxucnutensHoe pochopunupoBanue. IHHEKTUBHOCTh FHEPTETUYECKOT0 0OMEHA.

IIpakTH4eckoe 3aHATHE.

3HadyeHue (OoTOoCHUHTE3a IS J)KU3HU Ha 3emiie. BiusHue ycinoBuit cpeibl Ha GOTOCUHTE3 U
CIIOCOOBI TIOBBIIIIEHUS €70 POAYKTHBHOCTH Y KYJIBTYPHBIX PACTEHHIA.

Tumnbl oOMeHa BelecTB: aBTOTPO(MHBIN U TeTepOoTPOdHBINA, a3pOOHBII U aHAIPOOHBII.
bpoxxeHue u ero BUIBL.
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Tema 3.2.
Buocunres 0esika.

Conep:xanue yueOHOro MaTepuaJia

Peakuun wmaTtpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JHK. Peanusauus
reHeTUYeCcKoi nHpopManuu B KieTke. [ 'eHeTH4eckuii Koa u ero cBoiicTBa. TpaHcKpumius
— wmarpuusblii cuHte3 PHK. Tpancnsuus — OuocuHTe3 Oenka. OTambl TpPaHCISIHH.
KoaunpoBanue amuHOKUCIOT. Ponbs pubocom B OnocuHTE3e OenKa.

IIpakTH4eckoe 3aHATHE.

Pemenne 3a1ay Ha ONpeeNeHne Mocaea0BaTeIbHOCTH HYKIEOTH IOB.

Hexknerounsie (hopMbl xU3HN — BUpYCHl. McTopus oTkpbiTHs BupycoB (/1. Y. IBaHOBCKHIA).
OCOoOCHHOCTH CTPOCHHMSI W IKU3HEHHOTO IMKJIa BUPYycoB. bakrepuodaru. bonesnu
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pacTeHUl, >KUBOTHBIX M YEJOBEKa, BBI3bIBAEMbIe BUpycaMHu. Bupyc uMMyHOAepUIUTa
yenoBeka (BUY) — Bo3Oymurens CIIM/la. Tlpodumaktuka pacnpocTpaHEeHUsST BUPYCHBIX
3a00s1eBaHU

Pasznen 4. PazMHO:KeHHNE U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTaHU3MOB

Tema 4.1.
KHu3HeHHBIN UK KJIeTKH.

Copepxxanue yueOHOIro MaTepuasa

Kiterounplli WK, WIM >KU3HCHHBIM LMK KieTku. MHATepdasza m muto3. IIporeccsl,
npoTekaromue B narepdase. Perumkanus — peakuus matpuanoro cunresa JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIH HAO0Op — KapuOTHN. JIMTIJIOMIHBIA ©W  TalIOWIHBIN
XpOMOCOMHBIE Habopbl. XpomaTtuisl. LluTonornyeckne OCHOBBI pa3MHOXKECHHUS U
WHIUBUIyaJIbHOTO pPa3BUTHUsSL OpraHu3MoB. JleneHue knetku — muto3. Craguu MuTO3a.
[Ipoueccsl, MPOUCXOIAIME HA PA3HBIX CTAIUAX MMUTO3a. BHOJOrMYECKHil CMBICI MHTO3A.
[Tporpammupyemasi rubesb KIETKH —aronTo3..

HpaKaneCRoe 3aHATHE.
I_[I/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI Pa3MHOKCHHA U HHAUBUAYAJIbBHOI'O PA3BUTHA OPTaHHU3MOB.
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Tema 4.2.
@DopMblI Pa3MHOKEHUS OPTraHU3MOB.

Coaep:xanue yueOHOro MaTepuaJia

DopMbI pa3MHOKEHHsI OPraHU3MOB: OecI010€ U MoJI0Boe. Bubl 6ecronoro pa3sMHOKEHU:
NeJIeHNe HaJBO€ M IOYKOBAaHHWE OJHO U MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOXEHHUE. VICKyCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €r0 3HAUEHUE
IS CEJIEKIUU.

[TonoBoe pazMHOXeHHE, ero OTauuus oT Oecnonoro. Meito3. Craguu Meitosa. Ilpouecchst,
Mpoucxoasme Ha craausx Mmenosa. [loBegenue xpomocoM B menose. KpoccuHrosep.
buonornueckuit cMmbicn M 3HadeHHe Menos3a. ['ameroreHes — mpouecc o0pa3zoBaHUs
MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE *Kele3bl: CEMEHHUKH U snYHUKU. OOpa3oBaHue U
pa3sBUTHE IOJIOBBIX KIJIETOK — TaMeT (CrepMaTo3oui, SHIEKIeTKa) — CIIePMaTOreHe3 U
ooreHe3. OCOOEHHOCTH CTPOEHHS SIMIEKIETOK M crepMaro3ouaoB. OmiogoTBOpEHUE.
[TapTeHoreHes

IIpakTH4eckoe 3aHATHE.

Bupl Oecriosioro pa3MHOXKEHHUSI: IeJICHHE Ha/IBOE M TOYKOBAHUE OJJTHO U MHOTOKJIETOYHBIX,
CropooOpa3oBaHUE, BEreTaTMBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE  KJIOHUpPOBaHHE
OpraHU3MOB, €0 3HAYCHUE JJIs CEJICKIIUH.
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Tema 4.3.
NuauBuayanbHOe pa3sBuTHE
OpPraHM3MoOB

Coaep:xanue yueOHOro MaTepuasa.

NunuBunyanpHOEe pa3BuUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Jransl SMOPUOHATIBHOTO PAa3BUTHUS Y TIO3BOHOYHBIX KMBOTHBIX: JPOOJIEHUE, racTpyIsIus,
opranorere3. [locTamOpHoOHaNBHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHS:
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npsMoe, He MpsMoe (JTUUMHOYHOE). BrusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (haKTOpPHI,
CHIOCOOHBIE BBI3BIBaTh BPOXKJEHHBbIE YypojacTBa. PocT m paszButue pacrtenuil. OHTOreHes
LIBETKOBOI'O PACTECHHUSI: CTPOCHUE CEMEHU, CTaJIMU Pa3BUTHUA.

IIpakTH4eckoe 3ansATHE.
Tunsl MOCTIMOPHOHANBHOTO Pa3BUTHA: MpsAMOE, HE MpsMoe (IMYMHOYHOE). BnusHue
CpeZbl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CHOCOOHBIE BHI3BIBATH BPOXKACHHBIE YPOJICTBA.

Tema 4.4. IIpakTH4eckoe 3aHATHE.
OcoOenHocTu cTpoeHusi U pa3BuTusa |IkaHu XUBOTHBIX. CTpOEHME OPraHOB M CUCTEM OPraHOB XMBOTHBIX. DyHKIMOHAJIBHAS
MAaKpOOPraHu3mMa cuctema opraHoB. ['omeocta3 opraHu3smMa M €ro IOAJEpKaHUE B  IPOLECCE OK-07
JKU3HEIEATEIbHOCTH. 3HAu€HUE MPOSIBICHUS Pa3IpaKUMOCTH M perymsauuu. Ilpoueccs
YKU3HEJEATENIbHOCTH KUBOTHBIX. [IpuuMHBI HapylieHud pa3BUTHS opraHu3smMoB Oprasbl
pPEenpoayKLnH, cTpoeHre U GyHKUuU. MH(peKIun 1 ux npeaynpexieHue.
Bcero 1 cemectp 66
II cemecTp
Paspnen 5. HaciiencTBeHHOCTh U M3MEHYUBOCTH OPraHU3MOB.
Tema 5.1. Coaep:xxanue yueOHOro MaTepuaJia OK-07
3akonomepHocTH HacaenoBanusi  |[Ipenmer u 3agaun reHeTuky. Poip nuTONOrMH M SMOPHUOJIOTMH B CTAHOBJIEHUH T'€HETUKH.
Metoabl  TreHeTHMKH  (TUOPUAONOTMYECKMH,  LIUTOTCHETUYECKUH,  MOJEKYJSpHO-
reHeTuyeckuil). (OCHOBHbIE TIE€HETHMYECKHE TMOHATHS. ['eHeTHueckas CHMBOJIMKA,
MCIIOJIb3yEMasi B CXEMaX CKPEIMBaHUM.
3aKOHOMEPHOCTH  HAcJleIOBaHUS  INPU3HAKOB, ycTaHoBieHHble ['.  Mennenem.
MoHorubpuiHoe CKpelBaHue. 3aKOH €IMHOO00pa3us THOPUAOB NEPBOrO IMOKOJIEHHUS.
[IpaBmiio nOMHHMpOBaHMS. 3aKOH pacIIEIUIeHHUs NpU3HAKOB. ['MmoTe3a 4uMCTOTHI ramer.
[TonHOE M HemonHOe JOMUHUpOBaHHE. JJUrnOpuaHoe CKpeluBaHue. 3aKOH HE3aBUCUMOTO
HacJIeJOBaHMsI TMPU3HAKOB. lluTOoreHeTHMyeckue OCHOBBI JAUTMOPUIHOTO CKpEIIMBaHUS.
AHaIM3Upymollee CKpeluBaHue. lcnonap3oBaHNE aHATU3HUPYIOLIETO CKPEIIMBAHMS IS
orpezesieHusl TeHOTHIa 0COOU.
IIpakTH4eckoe 3aHATHE.
VcTopusi CTaHOBJIEHHS M pPa3BUTUS TEHETHMKM KaKk Hayku. Bkman poccHiCKMX H
3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETUKH.
Pemenne 3amau  Ha ONpEAENCHUE BEPOSTHOCTM BO3HUKHOBEHUS HACIIEIACTBEHHBIX
MPU3HAKOB MPU MOHO-, M-, MOJUTHOPUIAHOM U aAHAIM3HPYIOIIEM CKpEUIMBaHUHU,
COCTaBJIEHUE T€HOTUIIMYECKUX CXEM CKPELUBAHUS
Tema 5.2. Conep:kanue y4eOHOT0 MaTepuaJa OK-07




CuenjieHHOE HacCJIeI0BaHue
NPHU3HAKOB

CueruieHHOe HaciefoBaHMe mpu3HakoB. PabGora T. Moprana 1o CHEMJICHHOMY
HAacJICJOBaHUIO TeHOB. HapylleHue cLeIUIeHusT T'€HOB B PE3yJbTaTe KPOCCHHIOBEpA.
XpOMOCOMHAsi TEOpUs HACIEACTBEHHOCTH. l'eHeTnueckue KaprTel. ['eHeTwka Iona.
XPOMOCOMHOE OIIpEeIeHUE 110a. AYyTOCOMBI U IIOJOBBIE XPOMOCOMBI. ['oMOrameTHbIe U
rereporaMeTHble Opranu3Mbl. HaciienoBanue Npu3HaKoB, CLETUICHHBIX C ITOJIOM.

HpaKaneCRoe 3aHATHE.

Pemrenne 3aga4 Ha OIpeACIICHUEC BCPOATHOCTU BO3HHUKHOBCHHUA HACICACTBCHHBIX
IMPU3HAKOB TIIpHU CHCIUICHHOM HACJICAOBaHHWHU, COCTABJICHUC TCHOTHUIIMYCCKHUX CXEM
CKPCUIUBAHUA

Tema 5.3.
3aKOHOMEPHOCTH U3MEHYUBOCTH

Coaep:xxanue yueOHOro MaTepuaJia

M3meHunBOCTh. Buabl N3MEHUMBOCTH: HEHACIEACTBEHHAs U HAcCJleACTBEHHas. Poiib cpenbl
B HEHACJIE/ICTBEHHOW M3MEHYUBOCTH. XapaKTePUCTHKA MOAU(DUKAIIMOHHON N3MEHYMBOCTH.
BapuanvoHHbIE  psx M BapualMOHHAas  KpuBasg. Hopma peakuumm  npu3Haka.
KonuyecTBeHHbIE M KAueCTBEHHbIE NPU3HAKM M UX HopMma peakiuu. CBoMCTBa
MOIU(PUKAITMOHHOM M3MEHYUBOCTH. HacnencrBennas, WIIn T€HOTUIINYECKas
M3MEeHYMBOCTh. KOMOMHATHBHAsT M3MEHYMBOCTh. Mei03 U MOJIOBOM Mpoliecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. MyTallMOHHAs H3MEHUYMBOCTh. KitaccuuKaIus MyTaImii:
reHHBIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHMHBI MyTaluii. MyTareHsbie ()akTOpBHI.
3aKoH TOMOJIOTHYECKHUX pAIOB B HaCJIEACTBEHHON U3MEHYMBOCTH
H. . BaBuiiosa

IIpakTH4eckoe 3aHATHE.

XapakTepucTUka  MOJUGUKAIMOHHOM  W3MEHYMBOCTH.  BapuanuoHHBIA  psig  u
BapHalMOHHAasl KpHuBas. HopMa p€akuu IIpHU3HAKA. KommuecTBeHHBIE M KaueCTBEHHBIC
NPU3HAKU U UX HOpMa peakiui. CBOHCTBa MOIU(BHUKAIIMOHHON U3MEHYMBOCTH.
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Tema 5.4.
I'eHeTnka 4yesioBeKa

Coaep:xxanue yueOHOro MaTepuaJia

['enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJbl T€HETHUKH YEJIOBEKA:
reHeaIOTUYeCKUH, ONM3HEIOBhIN, HUTOTEHETHYECKUN, OMOXMMHUYECKUN, MOJICKYISPHO-
reHetTndeckuii. COBpEMEHHOE OMNPEACICHUE TE€HOTHUIIA: MOJHOT€HOMHOECEKBEHUPOBAHME,
reHOTUITMPOBaHKE, B TOM yrclie ¢ moMotbto [11[P-ananu3a. HacneacrBennbie 3a001eBaHuUs
YeIOBEeKa: TEHHbIE Oo0e3HH, OO0JEe3HW C HACIEACTBEHHON MPEeapaciooKeHHOCTHIO,
XpoMocoMHBIe Oone3Hn. CoMaTHYecKre M TeHepaTuBHbIE MyTaluu. CTBOJOBBIE KJIETKH.
[IpuHtMnbl  370pOoBOTO  OOpa3a JKU3HU, JAUATHOCTUKH, TPOQPIIAKTHKA W JICUYCHUS
FeHEeTUUECKUX  Ooyie3Heil.  MeanKo-TeHEeTHUeCKOe  KOHCYJIbTHPOBAHHE.  3HAuUCHUE
METUIIMHCKOW TEHETHMKH B TPEIOTBPAIICHHUH W JICUCHUH TCHETHYECKUX 3a00seBaHUN

JCJIOBCKA
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IIpakTH4eckoe 3aHATHE.

OCHOBHBIE METOAbI TCHECTHUKHU YCJIOBCKA. CocraBlieHHE U aHAIN3 POAOCIOBHEIX YCJIOBECKA.

Pazpen 6. DBoronnoHHass OMOJIOTUSA

Tema 6.1.
JBOJIIOIIMOHHAS TEOPUSA U €€ MeCTO B
omoJIoruu

Conep:kanue y4eOHOT0 MaTepuaJia

[TpennocbuIKu BO3HUKHOBEHUS HBOJIIOLIMOHHOW TEOpUHU. OBOJIIOLMOHHAS TEOpUS U €€
MEeCTO B Ouoyioruu. BiusHuE >BOJIOMOHHON TEOPUHM HA pa3BUTHE OMOJIOTHHM M JIPYrHX
Hayk. CBuIeTensCTBa 3BOJOLMU. [lanieoHTOI0OrMUECKHE: 110CIIEN0BATEIBLHOCTD MOSBICHMUS
BUJIOB B MAJIEOHTOJOTHYECKON JIETOMHCH, NepexonaHsie ¢opMbl. buoreorpaduyeckue:
CXOJICTBO U paznuune ¢ayH U GJIOp MATEPUKOB U OCTPOBOB. DMOPHUOIIOTHIECKHE: CXO/ICTBA
U pa3iauuds SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE:
FOMOJIOTMYHbIE, aHAJOTUYHbIE, pYyJMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-
OMOXMMHYECKHE: CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OINYECKUX
nyTeld y BCEX >KMBBIX OpraHu3MoB. DBoitouuoHHas teopust Y. JlapBuna. Ilpeanoceuiku
BO3HUKHOBEHHUSI JapBUHU3MA. J[BMOKylIuMe CHJIbl 3BOJNIOUMU BUAOB 10 JlapBuHy
(M30BITOYHOE  pa3MHOXKEHHE TIPH  OTPAHMYECHHOCTH  PECYpCOB,  HEONpeaerEHHas
W3MEHYUBOCTb, OOpPH0A 3a CyIIeCTBOBAaHUE, €CTECTBEHHBINA 0TOOD).

IIpakTH4eckoe 3aHATHE.
Vcropuss pa3BUTHS SBOJNIOLMOHHBIX IpeJCTaBIeHUH B Ouosoruu. Ilpeamnocbuiku
BO3HHWKHOBCHUA OapBUHHU3MA.
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Tema 6.2.
MuxposBoaonus

Conep:xxanue yueOHOro MaTepuaJia

Cunternyeckas teopus 3Boionuu (CTD) u e€ ocHOBHBIE MOJOXKEHUS. MHUKPO3BOIIOLHUS.
[Tomynsiuust kKak eQuHUIA BUAAa W HBOMIOUMU. JIBIoKymine cuibl ((pakTopbl) 3BOJIIOLMH
BUJOB B TIpHupojae. MyTallMOHHBIH TMpolecc W KOMOMHATHUBHAs H3MEHYMBOCTb.
[TonmynsitiioHHbIe BOJHBI U Apei¢ reHos. M3omsus u murpanus. EctectBeHHBINH 0TOOpP —
Hanpasisomuil Gpaxkrop sBostorun. opmMel ectecTtBeHHOro otbopa. [IprucnocobiaeHHOCT
OpraHU3MOB KaK pe3yjiabTaT 53Bojiouuu. [Ipumepsl npucnocoOiieHnid y OpraHu3MOB.
Apomopdo3bl 1 uanoanantanuu. Bug u BugooOpasoBanue. Kpurepun Buga. OCHOBHBIE
dbopmbl BU1000pa30BaHus: TeorpapuiecKoe, SIKOJTOTUIECKOE.

OK-07

Tema 6.3.
MaxkposBosouust

Conep:xaHue y4edOHOro MaTepuaja
MaxkposBororusi. DopMbl  dBOMIONUHN:  (QuiIeTHYECKas, IUBEPreHTHAasl, KOHBEPTreHTHas,
napayensHas. HeoOpaTumMocTs 3BOMONNN.

IIpakTH4eckoe 3aHATHE.
Omnucanue NpuUCIocOOJIEHHOCTH OpraHu3Ma M €€ OTHOCUTEIILHOTO XapaKkTepa.

OK-07




Pa3jen 7. Bo3HUKHOBeHHUE H Pa3BUTHE KU3HHM HA 3emuie

Tema 7.1.
3apo:xaeHue U pa3BuTHE KU3HU

JloHayuHble TpEICTaBICHUS O 3apOXKIACHUU XKU3HU. HaydHble rumnore3sl BOZHUKHOBEHUS
JKU3HU Ha 3emiie: a0MOoreHe3 U MmaHcrepMusi. XUMHYECKast SBOTIOUS. AOHMOTCHHBIN CUHTE3
OpPraHMYECKUX BEUIECTB HW3HEOPTaHMYECKUX. OKCHEPUMEHTAIbHOE IOATBEPKICHUE
XUMHUUYECKON dBOJIONMK. HavanpHble 3Tambl OMOJIOTHYecKOr dBoironuu. I umoresa PHK-
mupa. PopMupoBaHHEe MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MpPOTOKiIeTKH. [lepBbie
KJIETKH U UX 3BOJIOIUA. POPMUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pa3BuTue *u3Hu Ha 3emiie 1o spam U nepuoaam. Karapxeil. Apxeiickas u npoTepo3oickas
apbl. [laneosolickast 3pa u €€ mnepuoibl: KeMOPHICKUI, OPIOBUKCKHM, CUITYpUHCKHIA,
IEBOHCKHI1, KAMEHHOYTOJIbHBIN, epMcKuil. Me3o30lickas 3pa U €€ nepuoabl: TPUACOBBI,
IOpCKUii, MesoBoW. KailHo3olckasgs spa M €€ MEepHUOJbl: NaJCOr€HOBBIM, HEOTCHOBBIN,
AQHTPOIIOI€HOBBIN. XapaKTepUCTHUKA KJIMMaTa U T€0JIOrHYECKUX IIPOLIECCOB.

I[IpakTH4yeckoe 3aHaATHE.

OCHOBHBIC OTambl HBOJIONUN PACTUTEIBHOIO W IKHUBOTHOTO MHpa. ApoMopdo3bl y
pacTeHul U )KUBOTHBIX. [losiBIeHME, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB
Cuctema OpraHMYECKOro MUpa Kak OTpakeHHe 3BOTOUUHU. OCHOBHBIE CHCTEMAaTHYECKUE
TPYIIBI OPraHU3MOB.

OK-07

Tema 7.2.
IIpoucxoxaenue yea0BeKa —
anTponorene3. OCHOBHbIE CTATUMN
IBOJIIOIHUH YeJI0BeKa

Conep:xxanue yueOHOTro MaTepuaJia

OBOJIIOIIMSL  YeJOBEKa. AHTpPOMNOJIOTHS Kak Hayka. Pa3Burue mnpencraBieHUd O
MPOUCXOKICHUH dYelloBeka. MeToabl u3ydeHusi aHTpororeHe3a. CxoIcTBa W pa3inyus
YyelloBeKa M KUBOTHBIX. CHCTeMaTHYecKoe TIOJIOKEHHE 4YelnoBeKa./[BuKylue Cuilbl
(dakTopsl) anTpomoreHeza. HacnencTBeHHass W3MEHYUMBOCTh U €CTECTBEHHBIM OTOOD.
OO01ecTBeHHBINH 00pa3 KU3HU, U3TOTOBIEHUE OPYAUI Tpyaa, MbIIUIEHUE, pedb.OCHOBHBIC
CTaJM W BETBM DHBOJIOLMHM YEJIOBEKA: AaBCTPAIONUTEKH, YemoBek ymenbld, YernoBek
NpAMOXOIAIIMKA, YemoBeK HeaHJAepTanbCKuM, YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA.
Haxonku HCKOmaeMbIX OCTAaHKOB, BpEMSl CYIIECTBOBaHHUS, OOJACTh PaCIpOCTPaHEHHS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY IS

Uenoseueckue pacbl. OCHOBHbIE OOJIBIINE pachl: €BpOINEOHaHas (eBpa3uiickas), HErpo-
aBcTpanouHas (PKBATOpUAIbHAs), MOHTOJIOWJHAs (a3MaTCKO-aMEepUKaHCKas). YUepThl
MPUCTIOCOOJICHHOCTH TPEICTABUTENICH UYETOBEYECKUX pac K YCIOBHSIM CYIICCTBOBAHUSA.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

IIpakTH4eckoe 3aHATHE.
[Ipucnoco0IeHHOCTh YeIOBeKa K Pa3HBIM YCIOBUSAM cpeibl. BrnusHue reorpaduyeckoi

cpenbl Ha MOP(HOJIOTHIO U (PU3UOTIOTHIO YETTOBEKA.

OK-07




Pa3nen 8. Opranusmel u OKpyxkaomas cpeaa

Tema 8.1.
JkoJiorusi Kak Hayka. Cpeabl JKU3HM.
JKoI0rn4ecKue PaKTopbl

Conep:xaHue yueOHOro MaTepuasa

DKojorusi Kak Hayka. 3aJayd W pa3lenbl dKOJIOTMU. MeToAbl 3KOJIOTHYECKUX
UCCIICIOBAaHUA. DKOJIOTHUECKOE MHPOBO33pEHHE COBpPEMEHHOro uyenoBeka. Cpensl
oOWTaHUsl OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/yIlIHAs, [IOYBEHHAsI, BHYTPUOPraHU3MEHHAsI.
Oxonorudeckue ¢akropbl. Kmaccuduxarms skomorumueckux (HakTopoB: aOMOTHUYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J(elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPraHU3MBI.
AOunoTnueckue  (akTopbl:  CBET, TEMIEpaTypa,  BIAXHOCTb.  DOTOMEPHOIU3M.
[TpucniocoOnenust OopraHu3MoOB K AecTBHIO abuoTuueckux QakTopoB. buonormueckue
PUTMBI.

buotnueckue  Qaxtopel. Buael  OMoTHUECKMX ~— B3aMMOACMCTBHIA:  KOHKYPEHIIMS,
XHUITHIYECTBO. [Tapazutusm, MYTYyaJu3M, KOMMEHCAIIU3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO), aMEHCAIU3M, HeWTpanu3Mm. 3HadeHHe OWOTHYECKHUX B3aMMOJCHCTBHIA
TUTSL CYIIIECTBOBAHMS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

I[IpakTH4yeckoe 3aHATHE.
Briasl OMOTHYECKUX B3aUMOACHCTBHN.

OK-07

Tema 8.2.
IKOJIOTrHYEeCKHE XaPAKTEePUCTHKH
MOMyYJISINH

IIpakTH4eckoe 3aHATHE.

OKOJIOTUYECKUE XApAKTEPUCTUKU NOMyJAuuH. OCHOBHBIE II0KA3aTeNd IOIYJIALMU:
UUCJICHHOCTDb, IINIOTHOCTb, POXAACMOCTb, CMCPTHOCTH, MNPUPOCT, MHIPALUA. I[I/IHaMI/IKa
YUCJIICHHOCTHU MOIYJIANUU U €€ perynsauus. [1oacuér mIoTHOCTH NMOmyIsuil pa3sHbIX BUI0OB
pacTeHUH.

OK-07

Pa3zgen 9. Coo01ecTBa M DKOJIOTHYECKUE CHCTEMBI

Tema 9.1.
Coo0uecTBa OpraHu3MoB,
IKOCHCTEMBI

CoobmecTBO  opraHu3smMoB  —  OuoneHo3.  CTpykTypbl  OHMOIlEHO3a:  BHJIOBasd,
POCTPAHCTBEHHAs, Tpopuueckas (nmuiiesasi). Bunpi-nomunantsl. CBs3u B OHMOLIEHO3E.
DKkonorudyeckue cucrteMbl (3KocucteMbl). [loHsTHe 00 »KOcHUCTeMEe W OHOTeOIeHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOIYIEHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopot BemiecTB U MOTOK HEPTUU B 3Kocucteme. Tpoduueckue (MUIIeBbIe) yPOBHU
bkocucTembl. [IumeBsle e W cetd. OCHOBHBIE TMOKa3aTeNd AKOCHUCTEMBI: Omomacca,
IPOAYKIHS. DKOJIOrHYECKHe MUPaMU/IbI: MPOAYKLUHU, YUCICHHOCTH, OnoMacchl. CBoiicTBa
YKOCHCTEM: YCTOHYMBOCTB, CAMOPETYISus, pa3BuTue. CyKIeCCHs.

I[IpakTuyeckoe 3aHsATHE.
PemeHne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha COCTaBICHHUE TPOPHUUECKUX

nenei, nupamu 6MOMacchl U YHEPTHH, IEPEHOCY BEIECTBA U SHEPTUU B IKOCHCTEMAX
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Tema 9.2.
IIpupoanbie 3KOCHCTEMBI

Conep:xaHnue yueOHOIro MaTepuasa

[IpupoaHble 3KOCHCTEMBbI. DKOCHCTEMbI peK U 03Ep. DKOCHUCTeMa XBOWHOIO WIIH
[IUPOKOJIMCTBEHHOTO  Jieca.  AHTPONOICHHBIE  JKOCHCTEMBL.  ATPO3KOCHUCTEMBI.
VpbOoskocuctembl. bHOMOrMYeCKOe ¥ XO3SIMCTBCHHOE 3HAYEHHE arpOdKOCHUCTEM U
ypOoskocucteM. bruopasnooOpaszue kak (aktop ycroiumBocTh 3kocucteM. CoxpaHeHue
OHMOJIOrMYECKOTO Pa3HO0Opa3us Ha 3emiie

I[IpakTuyeckoe 3aHsATHE.
CpaBHUTEJIIBHOE OINHCAHUE OJHOU U3 €CTECTBEHHBIX MPHUPOIHBIX 3KOCUCTEM U
arposkocuctembl. COCTaBI€HHE CXEM Iepeiadl BEIIeCTB U SHEPTUH IO LIETISIM MTUTaHUS.

OK-07

Tema 9.3. Coaep:xxanue yueOHOro MaTepuaJia OK-07
Buocdepa - riodanbuas Yuerane B. W. Bepraumckoro o Omochepe. ['panuipl, coctaB U CTpyKTypa OHOCHEpEHI.
IKOJIOTHYeCKasi CHCTeMa JKuBoe BemectBo u ero Gpynkuuu. OcobeHHocTH 6nochepsl Kak ra00anbHONR SKOCUCTEMBI.
JluHamMudeckoe paBHOBecME M oOpaTHas CBsizb B Omocdepe. KpyroBoporsl BemiectB u
OMOreOXMMHUYECKHE LHUKIbI 3JeMEHTOB (yriepona, a3oTa). 30HAIBHOCTH Ouochepsl.
OcHOBHBIE OMOMBI CYIIIN
IIpakTnyeckoe 3aHsiThe. PenieHHe NPaKTUKO-OPHEHTHUPOBAHHBIX PACYETHBIX 33134 Ha
OTpeNeNieHne TUIOMAaI HACAKICHUH IS CHIDKEHHS KOHIEHTPAIMU YTIIEKUCIIOTO ra3a B
aTMocQepe CBOEro pernoHa mpoKUBaHusl.
Tema 9.4. IMpakTHyeckoe 3ansiTHE. OK-07
Bausinne antponoreHHnix gakropoB (UenoseuecTBo B 6uochepe 3emiin. AHTPONIOT€HHbIE U3MEHEHUs B Ouocdepe. I nobanbHbIe
Ha Ouocdepy sKoJioruueckue mpobneMsl. CocyliecTBOBaHME MPUPOJbl U uenoBedecTBa. CoxpaHeHHE
Omopa3zHOOOpa3usi Kak OCHOBA YCTOWYMBOCTH Ouocdepsl. OCHOBa pPaMOHAIBHOTO
yIIpaBlIeHUS MPUPOJHBIMU pecypcaMd W UX HUCHONb30BaHuE. JlocTikeHHs OWOIOTUH U
OXpaHa TpupoAbl. PelneHne NPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN IO
COXPaHEHMIO MTPUPOTHBIX PECYPCOB CBOETO PETHOHA MPOKUBAHMSL.
Tema 9.5. IMpakTH4yeckoe 3ansiTHE. OK-07

Biausinue COLIMAJIBHO-3KOJIOI'NYECCKUX
(akTOpPOB Ha 3710POBbE YeTOBEKA

310pOBbE U €ro cocTapistonye. akTopbl, MOJT0KUTEIBHO U OTPULIATENIBHO BIUSIONINE HA
opranusM uyenoBeka. [IpoOneMa TEXHOTEHHBIX BO3JEHCTBMI Ha 3/10pOBbE UEIOBEKA
(97IEKTpOMarHUTHHIE TMOJIs, OBITOBAas XWMHSA, H30BITOUHBIE IIyMBbl, pagualus W T.IL.).
Apjanrtanys opraHu3Ma ueloBeKka K (akTopaM OKpykaromied cpeapl. I[IpuHIMITEI
(bopMHpoBaHus 310poBbecOEperaroero nopeaeHus. Pusndeckas akTUBHOCTD U 3/I0POBbE.
['pynnbr 310poBbsi. OCHOBBI 3aKalMBaHUSA. DHOXMMHYECKHE acCHEKThl PalMOHAJIBHOTO
nutanus. [IpaBuna Ge30mMacHOrO MCMONB30BaHUS OBITOBBIX NPHOOPOB M TEXHUUYECKUX

ycTpoiictB  OBnaseHWe  METOJAMM  OINpEAENeHUs  IOKa3aTelell  yMCTBEHHOM




paboTOCTIOCOOHOCTH, OOBSICHEHNE MTOYYSHHBIX Pe3yIbTaTOB M (POPMYIMPOBAHNE BHIBOJIOB
(TICEMEHHO) C UCIIOIb30BAHUEM HAYYHBIX OHITHIA, TEOPHI U 3aKOHOB

Paszgen 10. Cenexkunsi OpraHu3mMoB, OCHOBbBI OMOTEXHOJIOTHU

Tema 10.1.
Cejeknusi Kak HAyKa M MpoIecc

I[IpakTH4eckoe 3aHATHE.

Cenekuusi Kak HayKa U Mpoliecc. 3apoXICHUE CeIeKIMU U qoMectukanus. Yuenue H. U.
BapuiioBa o meHTpax MHOT000pa3usi U MPOUCXOXKICHUS KYIbTYypHBIX pacTeHuil. LleHTpsI
MPOUCXOXKICHHS IOMAITHUX )KUBOTHBIX. COpT, MOPO/Ia, IIITaMM.

CoBpeMEHHbBIE METOJIbI CENEeKIIMU. MacCOBbIi M WHIWBHAYAIbHBIM OTOOPHI B CEJIEKIIUU
pacTeHUil W >KUBOTHBIX. OIlleHKAa 3KcTepbepa. bBIM3KOPOJICTBEHHOE CKpPEIIMBAHUE —
uHOpuauHr. Yucrtas nunus. CkpelMBaHUE YUCTHIX JUHUH. ['erepo3uc, unu rubpuaHas
cuna. HeponcrBennoe ckpemuBanue — ayropuauHr. OtnanéHHas rulpuguzanus U eé
ycnexu. VIcKyCcCTBEHHBIM MyTareHe3 U IMOJy4YeHUEe MOJUILIIONIOB. JOCTIKEHHS CeleKInu
pacTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

OK-07

Tema 10.2.
OCHOBBI OMOTEXHOJIOTHH.
buorexHoJ 0NN B :KN3HHU

U npogeccuu

I[IpakTH4yeckoe 3aHaATHE.

buoTtexHosoruss Kak oTpaciib MPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3AAHUS
pexomOuHanTHON JIHK u Tpancrennsix opranusmoB. Kierounas nnxenepus. Kierounsle
KYJBbTYpBI. MHuKpOKIIOHaIBHOE pa3sMHOXEHUE pacTeHui. KionnpoBanue
BBICOKOITPOJYKTHBHBIX CEIbCKOXO03HCTBEHHBIX OPraHU3MOB. JKOJOTHYECKUE U ITUYECKHE
npobsnemMbl. I'MO — reHermuecku MoauduuMpoBaHHbIE OpraHu3Mbl. OCHOBHBIE
HalpaBJIeHUs COBPEMEHHOM OMOTEXHOJOTMM B MPO(EecCHOHANBHOM AEATelNbHOCTH
qeJIOBEKA. Metonanl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTUH. ITHKA
OMOTEXHOJIOTMYECKUX M TeHETUYECKUX SKCIIEPUMEHTOB.

OK-07

Pa3znen 11. [lpodeccnoHATBLHO-OPHEHTHPOBAHHOE CO/IEPIKAHME

Tema 11.1.
BHOTEeXHOJ0Iruu M JKUBOTHLIE

IIpakTH4eckoe 3aHATHE.
PazBuTue OHMOTEXHOJOTMH C MHCIOJB30BAaHUEM JKMBOTHBIX, IPUMEHEHUE IPOAYKTOB
OMOTEXHOJOTHH B )KU3HU YEJIOBEKa.

OK-07

Tema 11.2.
OCHOBHBIE METO/IbI
OMOIKOJOrHYECKHX HCCJICA0OBAHNMI

IIpakTH4eckoe 3aHATHE.

Hayunsiii Meton. MeTonpl OMOKOJIOTMYECKUX HCCIICIOBAHUN: TIOJIEBBIE, JTa0OpaToOpHEIE,
DKCIEPUMEHTAIbHBIE. MOHUTOPUHI OKPYXArOIIEH Cpeabl: JIOKAIbHBIM, pPErMOHAJIbHbBIN
1 1J100anbHBIHN.

OK-07

Kouncyabranus

IIpomeskyTOUHAs aTTecTALMS




Bcero 2 cemectp

78

Bcero yacos

144




3. YCJIOBUS PEAJIM3AIIMU PABOYEW ITPOI'PAMMOBI JIMCIIUTIJIMHBI
Peanuzanus mporpaMMbl AMCUUILUIMHBI TPEOYeT HANWYHS y4eOHOTO KaOnHeTa OHOJIOTHH.
O6opynoBanue ydeOHOro KaOWHETa: HArIsAHBIC MOCOOMS (KOMIUICKTHI Y4YEOHBIX TaOJuIl,

TTAKATOB), TEXHUYECKUE CPEACTBA OOyUEHUS (TEIEBU30D).

3.1. YueO0HO- MeTOANYECKOE 00ecIeueHue

CBenenus 00 3JEKTPOHHBIX MOJHOTEKCTOBBIX pecypcax, JOCTYI K KOTOPBIM 00ecCreunBaeTCs
Ha OCHOBAHMUU IPSMBIX JOrOBOPOB.

[lepevyeHb JOKYMEHTOB, TOATBEPKAAIONIMX HATMYNE/TIPABO UCIIOIB30BAHUS IIU(PPOBBIX
(3nmexTpoHHbIX) 6ubmmoTek, IbC

2026- | 1. Kontpakt Ne 306/1Y ot 28.11.2025 (ObC 02.12.2025 - 01.12.2026
2027 «JIanby)
2. Kontpakt Ne 77/]1Y ot 13.04.2026 (OBC 13.04.2026 — 12.04.2027
«ZNANIUM.COM»)
3. JIuniensnonnpiii KOHTpakT Ne 47/J1V ot 01.01.2026 — 31.12.2026
16.03.2026. (ObC HOb eLIBRARY)
4, Cy6nuneH3uoHHbIA KOHTpaKT Ne 243/J1V ot 26.09.2025 — 25.09.2026

18.09.2025 (O®Y uznarenscrBa «lIpocsemenney;
OBC «PykoHT»)

5. Jorosop Nel01/H2b5/2097 ot 28.03.2017. 28.03.2017 - 28.03.2022
(Haunonanbnas snextponHas oubnuoreka (HOb)) (mposioHTanUs 10
28.03.2027)
6. AKT BBOJIa B 9KCILTyaTalMI0 DIEKTPOHHON Beccpouno

oubmunorexu BI'AY Ne 33 o1 19.01.2016

ObecrieyeHHOCTh YUEOHOM TUTEPaTypOl MpU peanu3alnu padoueit mporpaMmbl
3.1.1. OCHOBHbBIE UCTOUYHHUKHU:

1. AradonoBa, WN.b. buonorus: 0a30BbIli ypOBEHb [HJIEKTPOHHBIN pecypc]l: ydeOHUK st
o0pa3oBaTeNbHBIX  OpraHM3alMii,  peaTu3ylIMX  o0pa3oBaTelbHbIE  MPOTPAMMBI  CPEIHETO
npodeccuonanibHoro oopazosanus / U.b. Aragonoa, A.A. Kamenckuii, B.1. CuBornazos. - buomnorus:
0a30BBIi ypoBeHb. - OjiekTpoH.aaH. (1 daitn). - MockBa: IlpocBemenue, 2024. - 272 c. - Tekcr
anekTpoHHBIH. - ISBN 978-5-09-113524-4. - Tlepeiitu K TpOCMOTPY U3IaHUS.

3.1.2. JIomOJHATENbHBIC HICTOYHUKH:

1. Axwmanynnuna, JI.I. Bbuomoruss ¢ ocHoBamu skoinoruu: CpenHee mpodeccHoHaTbHOe
obpaszosanue / JL.I'. Axmagymmuna. — M.: U3narensckuii Leatp PUOP, 2020. - 128 ¢. — [DU]- Pexum
nocryma: https://znanium.com/cover/0103/103704.jpa.

2. Epemuenko, O.3. buonorus: yuenue o 6uocdepe: yaedonoe nocodue s CIIO / Epemuenko
0.3. - MockBa: WznmarensctBo IOpaiit, 2024. — 236 c. — [DOU] - Pexum nocryna:
https://urait.ru/bcode/455486.

3. HaxaeBa, B.W. buonorus: reneruka. [Ipaktuueckuii kypc: yuedbnoe mocooue ans CIIO /
HaxaeBa B. M. - MockBa: UsnmarenbctBo MOpaiit, 2024. — 276 c. — [OU]- Pexum nocryna:
https://urait.ru/bcode/420694.

4. Sperun, B.H. buonorusa: yue6nuk u npaxtukym st CIIO / nmon pea. Speiruna B.H. -
MockBa:  M3zpmarensctBo  FOpaiit, 2024. - 378 c¢. — [OU]- Pexum pgocryna:
https://urait.ru/bcode/489661.

3.1.3. MeTtoanuecKue U3TaHU:

1. buonorus [DneKTpoHHBIN pecypc] METOJMYECKUe YKa3aHUs M0 M3YYEHUIO AMCLUIUIMHBI IS
00ydJaronuxcs Mo CrIenuaJIbHOCTAM cpeaHero npodeccrnonansaoro oopasoBanus 19.02.12 «TexHomorus
IPOAYKTOB NUTaHUS JKUBOTHOIO NMpoHCXOoxaeHUs», 35.02.05 «Arponomus», 36.02.01 «Bertepunapus»,


http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=5353&TERM=%D0%90%D0%B3%D0%B0%D1%84%D0%BE%D0%BD%D0%BE%D0%B2%D0%B0,%20,%20%D0%98.%20%D0%91.%5B1,1004,4,101%5D&LANG=rus
https://profspo.ru/books/139352
https://znanium.com/cover/0103/103704.jpg
https://urait.ru/bcode/455486
https://urait.ru/bcode/420694
https://urait.ru/bcode/489661

36.02.05 «Kunomorus» / [coct.. E.B. Kupbesnoa, I0.A. ®emokunal. - Boponex: Boponexckuit
rOCYIapCTBEHHBIN arpapHbli yHuBepcuteT, 2025. -PexxuM noctyna: g aBTOPU30BaHHBIX MOJIB30BATENCH.
- Texcrossrii ¢aiir. - Adobe Acrobat Reader 4.0. - <URL:http://catalog.vsau.ru/elib/metod/m10857.pdf>.

3.1.4. [lepuoanueckue U3JaHUA:

1. buosoruss B ceinbckoM xo3siiictBe [OP]: OpiioBCkHil TOCYJapCTBEHHBINM arpapHbIi
yauBepceuteT, 2013 [DU] [DBCIPRBooks].

2. BectHuk BopoHeXCcKOro rocyqapCcTBEHHOTO arpapHOro YHUBEPCHUTETA: TEOPETUYECKUN U
HaYYHO-TIPAKTHUYECKUi1 )KypHal / Boponex. roc. arpap. yH-T Boponex: BI'AY.

3.1.5. CaiiTel 1 ©HGOPMAITMOHHBIE TTOPTAJIBI

1. BiologyL.ib.ru: bubaroTeka mo GHOIOTHH.

2. http://www.sbio.info Best Guomorust.

3. http://www.paleo.ru/museum/ ITaneonTonorunueckuii myseit PAH.

4. http://www.greeninfo.ru/ Dunukoneaust pacrenuii. CripaBoYHO-UH(GOPMAIIMOHHBIA MTOPTAT
10 I[BETOBOJICTBY, CAJ0BOJICTBY U JIaHIIAGTHOMY TH3aiHY.

5. http://www.theanimalworld.ru/ )KuBoTHsle.

3.2. MaTepuajibHO-TEXHHYECKOE H TPOrPaAMMHOE o0ecriedeHue

CaeJieHus 0 MPOrPaMMHOM O0ECTICUCHUH OOIIEeTr0 HAa3HAYCHUS

Ne HazBanue Pasmenienue

1 |Onepauunonnsie cuctemsl MS Windows / Linux TK B s1oKanbHOM ceTn

BIr'Ay

5 [Takets! opucHbix npunokenuii Office MS Windows / 1K B nokaibHOI ceTn
OpenOffice BTAY

3 [[Iporpammet st ipocmoTpa ¢aiinos Adobe Reader / DjVu I1K B JIOKaJIbHOM CETH
Reader BIr'AY

4 [Bpayseper Sunekc bpaysep / Mozilla Firefox / Internet I1K B JIOKaJIbHOM CETH
Explorer BT'AY

IIK B nokalibHOM ceTH
BI'AY

IIK B J10KaIBHOM CETH
BIray
IIK B nokajipHOM ceTH
BIrAY
IIK B nokajipHOM ceTH
BIrAY

[1K B nokanpHOI ceTH
BI'AY

5 |AaruBupycuas nporpamma DrWeb ES

6 [[Iporpamma-apxusatop 7-Zip

7 Mynbsrumenua npourpsiBatens MediaPlayer Classic

8 [[nardopma onnaitn-o0y4enus elearning server

9 |Cucrema xommbroTepHOro TectTrpoBanus AST Test

IloMemienus ojis BeAEHUS 06pa3OBaTeJIBHOFO nmpomnecca u O60py,Z[OBaHI/Ie


http://catalog.vsau.ru/elib/metod/m10857.pdf
http://biologylib.ru/
http://www.sbio.info/
http://www.paleo.ru/museum/
http://www.greeninfo.ru/
http://www.theanimalworld.ru/

Nen/m | HaMeHOBaHHE 00bEKTa, IOATBEPIKIAIOIIECTO Anpec (MeCTOTIOIOKEHNE) O0BEKTA,
HaJIMYMe MaTepHaIbHO-TEXHUYECKOTO 00ECIICUCHN S| OATBEPIKIAIOIICTO HAIMYUE MaTepUaIbHO-
C IepeYyHEeM OCHOBHOTO 000PYIOBaHHS. TEXHHYECKOr0 00ecredeHus (Cyka3aHHeM HOMep4
TaKoro 00bEeKTa BCOOTBETCTBHHU C JOKyMEHTaMU
M0 TEXHUYECKO MHBEHTApU3aIINH).

1 VuebHast ayauTopust 1uist poBeaeHus 3austuii Bcex| 394087, Boponexkckas obnaacts, T. Boponex, yi.
BHJIOB, B TOM YHCJI€ TPYIIIOBBIX M HHAMBHAYaIbHbIY |MMUPs3eBa, 21. 3nanue yq4eOHOrO KOpIyca
KOHCyJ’IBTaLIPIﬁ, TEKYILEro KOHTPOJIS U OTACIICHUA CPEOHETO HpO(beCCI/IOHaHLHOFO
IIPOMEKYTOYHOMN aTTeCTALMK: KOMIUIEKT yueGroii | 0Opasosamms (Kopmyc CIIO, obmexnrie Ne 6),
Me6eIH, IeMOHCTPALOHHOE 000PyI0BaHuUE, ayn.106.
y4eOHO-HATISAHBIC TTOCOOUS.

2 IMomernienue 11t CAMOCTOSTENLHON pabOTHI: 394087, Boponesxckas obnacts, r. Boponex, yi.

KOMIUTEKT y4eOHOH MeOenn, JeMOHCTPAIIHOHHOE
o0opynoBaHue U yueOHO-HATIISTHBIE TIOCOOHS,
KOMITBIOTEPHAs TEXHHKA C BO3MOYKHOCTBIO
MOAKITIOUEHHS K ceTH «/HTepHeT» H obecnedyeHneM
JOCTYTIA B JICKTPOHHYIO HH()OPMALTMOHHO-
00pa30BaTeNbHYIO CPELy, UCTIOIB3yeMOe
nporpammHuoe obecnieaenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, SAanexc bpaysep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice

TumupsizeBa, 21. 3nanue yueOHOTro KopIyca
OTJeNICHHs CPEAHEro MpoeCCHOHATBHOTO
obpazoBanus (Koprryc CIIO, obmexutue Ne 6),
ayn.103.

4. @OHJ ONEHOYHBIX CPEJACTB, KOHTPOJIb 1 OHEHKA

PE3YJIbTATOB OCBOEHUA JTUCIHUITJINHBbI

4.1. OneHka pe3yJbTaTOB OCBOCHMS AUCHUIIIMHBI

Kox n nHaumenoBanmne popmupyemMsbix @DopMBI U METOBI KOHTPOJIS ¥ OIIEHKH
KOMIIEeTEeHIH i

OK-07. CoJeiicTBOBATH COXPAHEHUIO | Dopmbl KOHMPOAA 00yUEeHUA:

OKpYJXKalomel  Cpellbl, PeCypcocOepeKeHUIO, - NIpaKTUYECKOE 3ajaHue Mo pabore ¢ HHPOpMalmeH,

MPUMEHSATh 3HAHUS 00 W3MEHEHUH KJIMMaTa, | JOKYMEHTaMH, JIUTepaTypoii;

MIPUHITUIIBI OCPEKITUBOTO MPOM3BOJACTBA, | - YCTHBIH OIPOC;

3¢ (deKTUBHO JAeicTBOBAaTH B  UYPE3BBIYAHHBIX - TECTUPOBaHHE

CUTYyAIUsX. Dopmbl  OUEHKU  Pe3YAbMAMUBHOCHU  0OYUeHU]
TPAJUIMOHHAS CHCTEMa OTMETOK B Oaiax 3a KakIy]
BBIITOJIHCHHYIO pa60Ty, Ha OCHOBE KOTOPKBIX BBICTABJIACTCS]
HUTOroBas OTMETKaA.

4.2. Kputepun olleHKH pPe3yJIbTATOB 00y4eHHs

4.2.1. Kpurepumn oeHKH 3K3aMeHa

OreHka, ypoBeHb Onucanue KpUTEpUEB

OOyuyaroIuiicss MoKa3ajl MPOYHbIC 3HAHHMS OCHOBHBIX IOJOXKCHHH y4eOHOU
JUCIMILIAHBI, YMEHHE CaMOCTOSTEIBHO pellaTh KOHKPETHhIE NPaKTUYSCKHUE
3a/lay¥  TIOBBIIICHHOW CJIOKHOCTH, CBOOOJHO HCIIOJb30BaTh CIPABOYHYIO
JIUTEPATYPY, JAeJaTh 000CHOBAHHBIC BBIBO/IBI.

«OTIM4HOY,
BBICOKHIA YPOBEHb

«Xopomoy, OOyuaromuiicsi MOKa3aJl MPOYHBIE 3HAHMS OCHOBHBIX ITOJIOKEHHUH Yy4eOHOMH

MOBBIIIICHHBIN YPOBEHB JUCIUILIAHBI, YMEHHE CaMOCTOSTENBHO pellaTh KOHKPETHhIE NPaKTUYSCKHUE
3aj]aud, TpPeAyCMOTpEHHble pabodeld MporpamMMOi, OpPHEHTHPOBAaThCS B
PEKOMEHJIOBAaHHON  CIIPAaBOYHON  JUTEpaType, YMeEeT MPaBHIBHO OLECHUTH




MIOJTy4YEHHBIE PE3YIbTATHI.

«Y TIOBIIETBOPUTEIILHOY,
[IOPOTOBBIA YPOBEHD

OOy4JarImuiicss ToKa3al 3HAHHUE OCHOBHBIX TIOJIOXKCHHH yYeOHON ITUCIUILINHBI,
YMEHUE MOIYy4YaTh C MOMOILBIO MPENOIaBaTeNs MPAaBUIBHOE PEIICHNE KOHKPETHOM
MPaKTHUYECKON 3a7adu W3 dHcla MPEeIyCMOTPEHHBIX paboyeil mporpaMmoii,
3HAKOMCTBO C PEKOMEHJOBAHHOW CITPABOYHOM JINTEPATYPOH.

«HeynoBneTBOpUTENBHOY»
HU3KUN YPOBEHb

[Ipu orBere o0OydarOMmIErocs BBHISIBUINCH CYIIECTBEHHBIC NPOOEThl B 3HAHUSIX
OCHOBHBIX TOJIO)KCHUH y4€OHOW JHMCUUIUIMHBI, HEYMEHHE C  IIOMOIIBIO
MpernoAaBaressl IONYYUTh NPAaBUIBHOE pEIIeHHe KOHKPETHOW MPaKTHYECKOH
3aJla4yM U3 YKClia IPeAyCMOTPEHHBIX paboueli mporpaMMoil yaeOHOW AMCIUTUIHHEIL

4.2.2. Kpurepun nuddepeHunpoBaHHOr0 3a4era

Ornenka, ypoBeHb

Orncanne KpUTEPHEB

«3auTeHo (OTIIMIHO)»,
BBICOKHIA YPOBCHb

OOyyaromuiicss TIIyOOKO W TPOYHO YCBOWJ BECh NPOTPAMMHBIN MaTepua,
WCUEpIIbIBAIONIE, TMOCIEAOBaTeIbHO, TPaMOTHO U JIOTHYECKH CTPOHHO €ro
W3JIaraer, He 3aTPyAHSACTCS C OTBETOM NPU BHJOW3MEHCHWU 3aJaHHs, CBOOOIHO
cripaBisieTcsl ¢ 3aJadyaMd = M TPAKTUYCCKUMM  3aJaHUSMH, MPaBUIBHO
000CHOBBIBACT MPUHSATHIE PEIICHHS, YMEET CAMOCTOSATENIFHO 00001IaTh U U31araTh
MaTepHal, He JOMycKasl ONIMOOK.

«3adreHo (Xoporo)y,
MOBBIIICHHBIN YPOBEHB

OO0yyaromuiicsi TBEpAO 3HAET MPOTPAMMHBIN MaTepHall, TPaMOTHO U TI0 CYIIECTBY
u3jaraeT ero, He JOIYCKaeT CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOIIPOC,
MOXKET TIPaBUIBHO NPUMEHATh TEOPETUUYECKHE [MOJIOKEHUS U BIAJeeT
HEOOXOIUMBIMM YMEHHSMH U HaBbIKAMH IPU BBIIIOJHEHUH MNPAKTUYECKUX
3alaHuM.

«3a4reHo
(YIOBIETBOPUTEIBHO)»,
IIOPOrOBBIA YPOBEHb

OOyJaromuiicss yCBOWJI TOJBKO OCHOBHOW MaTrepwal, HO He 3HAeT OTAEINbHBIX
JeTaseid, JOMyCcKaeT HETOYHOCTH, HEJOCTATOYHO MpaBUJIbHBIC (OPMYIUPOBKH,
HapyllaeT I0CJIEIOBATENbHOCTh B M3JIOKEHWH TPOTPAaMMHOIO0 MaTepuana MU
WCTIBITHIBAET 3aTPyIHEHNUS B BBIIOJIHEHUH NPAKTHUECKUX 3a1aHHUMH.

«He3auTteHo
(HEYIOBIETBOPUTEIHHO)»
HU3KUH YPOBEHb

OOyuaromuiicss He 3HAaeT 3HAYMTENbHOH YacTH MPOrpaMMHOIO MaTepHaia,
JIOITyCKAeT CYIIECTBEHHbIE OIIMOKH, C OOJBIIMMH 3aTPYAHEHHUSIMHU BBIIOJIHSET
MIpaKTHYECKUE 3aaHNs, 3aJa4H.

4.2.3. Kputepun OLeHKH TECTHPOBAHUS

OrneHka, ypoBeHb

Iloka3zarenn OIICHKH

«OTangHOY,
BBICOKHUI1 yPOBEHb

He menee 90 % 6aioB 3a 3amaHus TECTA.

«Xopowoy,
IIPOJIBUHYTHIN YPOBEHb

He menee 75 % 0aju1oB 3a3aJaHus TECTA.

«Y IOBJIETBOPUTEIHLHOM,
IIOPOrOBBIA YPOBEHb

He menee 55 % 6ayutoB 3amadus TecTa.

«HeynoBieTBopUTEIBHOY
HU3KHUHA ypOBEHb

Menee 55 % OaitoB 3a 3aJaHKS TECTA.

4.2.4. Kpurepum oleHKH YCTHOIO Onpoca




OrneHka, ypoBeHb

Onucanue KpUTEPUEB

«OTnu4HOY,
BBICOKHUW YPOBEHb

BrictaBusiercsi, ecnum  OOyYaloOIMiics — TMOCIENOBATENBHO, YETKO,  CBSI3HO,
000CHOBaHHO ® 0€30MMOOYHO W3/Iaraer y4eOHBIH MaTepuan, JaeT OTBET B
JIOTMYECKON TOCIIEI0BATENFHOCTH C HCIIOIB30BAaHUEM IIPHHATOH TEPMUHOJIOTHU;
MOKa3bIBACT MOHUMAaHUE CYIIHOCTH paccMaTpUBACMbIX TOHATHH, SBICHUN U
3aKOHOMEPHOCTEH, TeopHui, B3aUMOCBSI3€H; yMeeT BBIACTATH  IJIABHOE,
CaMOCTOSITEIBHO TOATBEP)KIATh OTBET KOHKPETHBIMH IpUMepaMu, (haKkTaMu;
CaMOCTOSTENBHO aHAIU3UPYeT U 0000IIaeT TEOpeTUYEeCKUil Marepuai; cBOOOIHO
yCTaHaBIUBAET MEKIpeAMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHWUN) U
BHYTPHIIPEIMETHBIE CBSI3H; YBEPEHHO M O€30MMO0YHO NPHMEHSET MOTyYeHHBIE
3HaHMS B pENICHWH HOBBIX, paHee HE BCTPEYABLIMXCSA 3a/1ad; DPAIMOHAIBHO
HCTONB3YEeT CHpPAaBOYHBIE MaTepHalbl, YUY€OHUK, HOMOIHHUTEIBHYIO JHUTEPaTypy,
NPUMEHSET YHOPAIOYEHHYIO CHCTEMYy YCIOBHBIX OOO3HAaUeHHWH IIpH BEICHUU
3amuceil, CONMPOBOKAAIOIINX OTBET; JOMYCKAeT B OTBETE HEOYETHI, KOTOPHIE JIErKO
HCTPaBISET MO TPEOOBAHHIO MPETOIABATEISL.

«Xopowoy,
MIOBBILICHHBIN YPOBEHD

BrictaBusiercsi, eciam oOyyarolIuiicsi MOKa3blBaeT 3HAHHWE BCETO HM3YYEHHOTO
y4eOHOTro MaTepualia; JaeT B OCHOBHOM IPAaBWJIBHBIA OTBET; Y4EOHBIH MaTepual
u3naraeT B 000CHOBAHHOM JIOTHYECKOH ITOCIIEJOBAaTEIFHOCTH, IPH 3TOM JOMYCKaeT
OHy HerpyOyr ommOKy WM He Ooyiee ABYX HEIOYETOB B KCIIOJIb30BAHUU
TCPMUHOJIOTUHN y‘IC6HOFO nmpeaMeTa, KOTOPbIC MOKET UCIIPABUTH CAMOCTOATCIIBHO,
aHAIM3UpPYeT W O00O00IMaeT TEOPEeTHYECKU Marepuai; COONI0aeT OCHOBHBIE
IpaBUjIa KyJbTYPbl YCTHOM peuy; NIPUMEHSET YIOPSIOUECHHYIO CUCTEMY YCIOBHBIX
0003HAaYCHUH NIPH BEICHUH 3aITUCEH, CONPOBOXKIAIOIINX OTBET.

«Y IOBIIETBOPUTEIIHOY,
IIOPOrOBBIA YPOBEHb

BrictaBusiercsi, ecnu  00y4arOLIMics: IEMOHCTPHUPYET YCBOCHHE OCHOBHOIO
colepkaHusl y4eOHOro Marepuana, HMeeT MNpoOenbl, He MPEensTCTBYIOIINE
JanbHEHIIeMy YCBOCHHIO YUeOHOro MaTepHala; MpPUMEHSET MOJTy4YeHHbIE 3HAHUS
IIPHU OTBETE Ha BOTIPOC, aHAIM3E MPEUIOKEHHBIX CUTYalUi 1Mo 00pasily; IOMmycKaeT
OKMOKA B HCIOJIb30BAHUM TEPMHMHOJOIMM YYEOHOTO NpEAMETa; ITOKa3bIBAeT
HEJIOCTaTOYHYI0 C(POPMUPOBAHHOCTh OTAETBHBIX 3HAHWHA M YMEHWH; BBIBOJBI U
00001IeHNsT apryMeHTHpYeT ciabo, JOMyCKaeT B HUX OIIMOKH; 3aTPYIHSETCS TPH
aHanmM3e U 0000LIeHNH y4eOHOTro MaTepHaia; AaeT HEHOJIHbIE OTBETH Ha BOIIPOCHI
[peroiaBaTeis WM BOCIIPOM3BOIUT COAEP)KAaHUE paHee NMPOYUTAHHOTO Y4eOHOro
TEKCTa, cabo CBA3aHHOTO C 3aJJaHHBIM BOMPOCOM; HCIOJIB3YET HEYMOPSI0UECHHYIO
CHCTEMY YCJIOBHBIX 0003HAaYEHHI ITPH BEICHUH 3aIIUCEH, CONMPOBOXKIAIONINX OTBET.

«HeynoBieTBOPUTEIBHOY,
HU3KUH YPOBEHb

BLICTaBJ'ISIeTCSI, €CJIn o6yqa}0mnﬁcsl: HE paCKpblI OCHOBHOC COJACPIKAHUC yqe6Hor0
Marepuajia B Npe€aAciiaX IMOCTABJICHHBLIX BOIPOCOB; HEC YMCET IMPUMCHATH
UMCIOIIUECA 3HAHUA K PCIICHUIO KOHKPETHBLIX BOIPOCOB M 3adad I10 06pa311y;
A0IyCKacT B OTBETC boiee ABYX l"py6I:IX OIHI/I6OK, KOTOPBIC HE MOXKCT UCIIPABUTH
JAAXKE ITPpU MOMOIIN OGy‘IaIOH_II/IXCﬂ " IIpeniogaBaTcCJisd.

4.3 OueHoYHBIE CPEACTBA /ISl IPOBEJECHHUS TEKYIero KOHTPO.Is yCIeBaeMOCTH

TecToBbIC 3aHaHUA

1. 3anumnTe NMpaBUIBHBIN OTBET.

[tamm (HeM. Stamm, OyKBaJIbHO - CTBOJI, OCHOBA) — YHCTas KyJIbTypa OMpPEACIEHHOTO BUAA
MHUKPOOPIaHu3Ma, Yy KOTOPOTo U3y4yeHbl MOP(OIOruyecKre u 0COOEHHOCTH.

IIpaBuibHbBIH 0TBET: PU3MOIOTHYECKHE

2. 3anumuTe IpaBUIbHBIA OTBET.

MHOroMoJNeKyIsIpHbIe KOMIUIEKChI, OKPY>KEHHBIE BOJIHOW 000JI0UKOI M CITIOCOOHBIE MOTJI0IATh
13 OKPYXKAIOIIEH CPelIbl ONPENEICHHBIE BEIECTBA, HOCAT HA3BAHHE

IIpaBuibHBIH 0TBET: KOAlEepBaThl (KoalepBaTHbIE KaIljIH)

3. 3anuuuTe NpaBUIbHBINA OTBET.
Ha xaxnoM nocnenyromieM ypoBHeE MUILEBOM e yTpaunBaeTCs SHEPIUN.
IIpaBuiabHblii oTBeT: 10% 3HEprun




4. 3anummTe NpaBUIbHBIN OTBET.
buoTtudeckue GpakTopsl - ITO COBOKYITHOCTD BIUSHUHN KU3HEACITETLHOCTH OJTHUX Ha

IpyTHE.
IIpaBUIBLHBIN OTBET: OPraHU3MOB

5. 3anuuuTe NpaBUIbHBINA OTBET.

duznyeckue yciaoBus cpeibl (TemrepaTypa, BIaKHOCTb, OCBEIIEHHOCTh, XMMUYECKUN COCTaB
OKpYXKaroIllel CpeJibl) OTHOCATCS K (akTOpam HEXHUBOH MPUPOIBL.

IIpaBU/IbHBII OTBET: A0HOTHYECKUM

6. 3anuImuTe NPaBUIbHBIN OTBET.
[Tapa3uT3M - THI B3aUMOOTHOIICHUN, MPU KOTOPOM OPraHU3M-TIOTPEOUTENh HCIOIB3YeT
JUISL CBOEH TMOJB3bl (KaK MCTOYHHMK IMHILIM, MECTO MOCTOSIHHOIO WJIM BPEMEHHOIO

oOuTaHus).
IIpaBuIBHBIN OTBET: OPraHU3M XO03sIMHA

7. 3anuummuTe NpaBUIIbHBIA OTBET.

ATpPO3KOCHCTEMBI (arpOI€HO3bl) — UCKYCCTBEHHBIE YKOCHCTEMbI, BOSHUKAIOIUINE B Pe3yJbTaTe
JeSATEILHOCTH YeJIoBeKa (MalTHu, CCHOKOCHI, TaCTOMINA).

IIpaBWJIbHBII 0TBET: CEIbCKOX035MCTBEHHOM

8. 3anumuTe npaBUJIbHBINA OTBET.

CozpatenieM  1epBOM  3BOJIOLMOHHONM  TEOPUM  CTaJl  BbIAAIOIIMKCS  (paHLy3CKUN
€CTECTBOUCIIBITATEIND .

IIpaBuabHbIi oTBeT: JXKan baruct Jlamapk

9. 3anuuuTe NpaBUIbHBINA OTBET.
Mopdornoruueckuit KpuTepuii — 3T0 CXOACTBO BHELTHETO U CTPOEHHUs OPTaHU3MOB.
IIpaBU/IbHBIN OTBET: BHYTPEHHETO

10. 3anumuTe MpaBUIbHBIN OTBET.

Y. lapBuH [0Ka3aJ, 4TO DBOJIOLMS OCYIIECTBISAETCA IOJ BIUSHUEM otbopa,
KOTOpBIN Oa3upyeTcsl Ha HacIeICTBEHHON U3MEHYUBOCTH OPTaHU3MOB.

IIpaBHIBLHBIN OTBET: ECTECTBEHHOTO

11. 3anumuTe MpaBUIIBHBIN OTBET.
[TonuMepsl COCTOST U3 MOBTOPSIOIINXCS 3BEHHEB
IIpaBU/IBLHBIN OTBET: MOHOMEPOB

12. 3anumure NpaBUILHBINA OTBET.
BermmectBa, KOTOpBIE HE PACTBOPSIOTCS B BOJIE HA3BIBAIOTCS
IIpaBuibHbIH 0TBET: THIPOHOOHBIMU

13. 3anumure MpaBUIbHBIN OTBET.

[lepBuuHyt0 CTpyKTypy O€nka oIpenenseT AMUHOKHCIIOTHBIX OCTaTKOB,
COEIMHEHHBIX CBSI3SIMH.

IIpaBu/bHBINH 0TBET: KOJIMYECTBO U MOPSIOK YePEAOBaHUS, TENTHIHBIMU

14. 3anumure NpaBUIbHBIA OTBET.
Hayka o cTpoenuu u xKu3HenesaTeIbHOCTH KIETKHA Ha3bIBACTCS
IIpaBWJIbHBII 0TBET: LIUTOJIOTHS




15. 3anumure MpaBUIbHBIN OTBET.
VYrneBonu- BXOJAWT B cocTaB ajieHo3uHTprdochopHoit kuciotel (ATD).
IIpaBuiabHbIH 0TBET: prdO3a

16. 3anuimmMTe MpaBUILHBIA OTBET.

bakTtepuun, KoOTOpble MNHUTAIOTCA OPraHMYECKUMHU BEIIECTBAMHM OTMEpIIMX OpPraHU3MOB
Ha3bIBAIOTCS .

IIpaBUIBbHBII OTBeT: canpodUTHI

17. 3anumure MpaBUIBHBIN OTBET.

Meiio3 — 0coObIil crocob aeneHus] TUIUIOMIHBIX KIIETOK, KOTOPBIA COCTOUT W3
IIOCJIEI0BATENIbHBIX ICTICHUM.

IIpaBUIBLHBIN OTBET: IBYX

18. 3anummre npaBUIBHBINA OTBET.

MMUTO3 — 3TO OCHOBHOW CHOCOO J€lEeHUS COMAaTUYECKHX KJIETOK, B KOTOPOM BBLIEISIOT
¢dazbl.

IIpaBUIBHBIN OTBET: YeTHIpE

19.3anummTe NpaBUIIBHBINA OTBET.

Ha craguum 5MOpHOHAIBHOrO pa3BUTUSA, KOTOpas Ha3bIBAETCS oOpazyercs
JIBYXCJIOMHBIN 3apObIIIL.

IIpaBUiIBHBIN OTBET: racTpyna

20. 3anumuTe MpaBUIbHBIN OTBET.
Ecnu omtomoTBOpeHne MPOUCXOAUT HE B OPraHu3Me CaMKH, OHO HAa3bIBACTCS
IIpaBWIBLHBINA 0TBET: BHCITHUM

21. 3anumuTe NpaBUIbHBIA OTBET.
[lepBriit aTan GuocuHTe3a Gesika, KOTOPBIM Ha3bIBAETCS , IPOXOAUT B sAJIpe.
IIpaBUIBLHBIN OTBET: TPAHCKPUIILIUS

22 .3anuiuTe NpaBUIbHBINA OTBET.
B Ttunakonax xjiaoporsiactoB IpOTEKaeT ¢aza poTocuHTE3A.
IIpaBUIBLHBINA OTBET: CBETOBAs

23. 3anuunTe NpaBUIbHBIA OTBET.
AspoObI — OpraHu3MBl, JJIs1 00ECIIEUEHUs KUZHENCATEIbHOCTH KOTOPBIX, TpeOyeTcs
IIpaBUABLHBINA OTBET: KUCIOPOI

24. 3anumnTe NpaBUIbHBIA OTBET.

OpraHu3Mmebl, CIIOCOOHBIE CHHTE3UPOBATh OPTraHUYECKHE BEUIECTBA C MCITOJIF30BAaHUEM DHEPTUU
COJIHEYHOT'O CBETA HAa3bIBAIOT .

IIpaBuibHbBIH 0TBET: aBTOTPO(DBI

25. 3anumuTe NpaBUIBHBIA OTBET.
B knerkax OTCYTCTBYET O(OPMIIEHHOE SIIIPO.
IIpaBUIBbHBIN OTBET: IPOKAPUOT

26. 3anuImuTe NpaBUIbHBINA OTBET.

KonkypeHuus Mex1y OcoO0SMH OJHOTO BHJA OTHOCHUTCS K JKOJIOTUYECKUM
dakTopam.

IIpaBUIBHBINA 0TBET: OMOTHYECKUM




27. 3anuimmuTe MpaBUIbHBIN OTBET.

Hayka, wu3ywaromass 3aKOHOMEPHOCTM HACJEACTBEHHOCTH M HM3MEHYMBOCTU OPraHU3MOB,
Ha3bIBACTCS .

IIpaBWIbHBIN OTBET: TEHETUKA

28. 3anumnTe NpaBUIbHBIA OTBET.
KpymnHas Bakyosb ¢ KJIETOYHBIM COKOM XapaKTepHa AJIs KJIETOK.
IIpaBUIBLHBIN OTBET: PACTUTEIBHBIX

29. 3anummuTe MPaBUILHBIN OTBET.
Jlnsi  mepeHeceHHs HEONAroNmpHATHBIX — YCIOBHWA Cpelbl y  TPOKApUOT  OOpasyroTCs

IIpaBWJIbHBII OTBET: CIIOPBI
30. 3anumuTe NpaBUJIbHBINA OTBET.
[ToukoBanue — 310 IpPUMEP croco0a pa3MHOKEHUS KUBBIX OPTAaHU3MOB.

IIpaBuibHbBIH 0TBET: OECTIOIOT0

31. YcTaHOBUTE COOTBETCTBUE MEXK]Y CTOCOOAMHU pa3MHOKEHHSI U IPUMEpPaMH

[Tpumep Crnioco0 pa3sMHOXEHUS
A. IToukoBaHUE THAPHI 1.6ecrmonoe
b. lenenue knerku Oakrepuu 2. 110JIOBOE

HaJBOE

B. ITapreHorenes nmuéin

I". O6pa3oBaHue YCOB 3eMJISTHUKH

IIpaBuabHblii oTBeT: A -1,6-1,B-2,T-1

32. YCTaHOBUTE COOTBETCTBUE MEXK]Iy OPTaHOMIaMH KJIETOK M UX XapaKTEPUCTUKAMHU

XapaKTEepUCTUKHU OpraHousl
A. O6pa3yroT noiarcomy 1. pubocombl
b. [Ipoucxoaut cunres Genka 2. XJIOPOIIACTHI

B. Ilpoucxomut orocunres

I'. CocTosT 13 1ByX CyOBbeIMHHUIL

J1. CocToAT U3 TpaH ¢ THIAKOHUIaMH

IIpaBuiabHblii oTBeT: A-1, b-1, B-2T-1, J]I-2

33. YCTaHOBUTE COOTBETCTBUE MEXKTY XapaKTEPUCTUKOMN KIETKH U €€ THTIOM

XapakTepUCTHKU Tun kneTku
A. MemOpaHHbIe OpPraHOU/IbI 1. mpokapuoTHueckas
OTCYTCTBYIOT
b. Ecth odopmueHHoe sapo 2. 3yKapuOTUYeCKas

B. Ectb MeMOpaHHBIE OpraHOM IbI

I'. Nmeercd xieTouHas CTEHKa U3
MYypErHa

J1. KnetouHoe npixaHue mpOUCXOIUT
B MUTOXOHJIPHSIX

E. HacneactBenHbli  marepuan
MPEACTABJIEH HYKJICOUIOM

IIpaBuabHbIii oTBeT: A-1, b-2, B-2, I'-1, /I-2, E-1

34. YcTaHOBUTE COOTBETCTBHE MEXTY IPUMEPAMH B popMaMu U3MEHIUBOCTH



[Tpumepsl DopMbl K3BMEHYMBOCTHU

A. poxzaeHue 'y  300pPOBBIX 1.Mmogudukanronnas
poaurtenei peOEHKa-1aIbTOHUKA
b. pasnunma B Bece y OBIUKOB 2.KxOMOWHATHBHAs

OJIHOTO OTENa, CoAepKaIIuXcs B
Pa3HBIX YCIOBUSIX

B. Hanuuue 1MCTHEB pa3HOW JJIMHBI
Ha OJIHOM PacTeHUU

I mnosBiIeHHME  MOPIUMHUCTBIX
CEMSIH y Topoxa IpHU CKpELMBaHUU
pacTeHuil ¢ rIaJlkUMU CeMEHaMU

Jl. MI3BMEHEHHE OKpPACKH IICPCTH Y
3aiira-0engKka B 3aBUCUMOCTH OT
TeMIepaTyphl

I[IpaBuabHbIi oTBeT: A- 2, b-1, B-1, I'-2, /I-1

35.YcraHOBUTE TOCIEAOBATEIBHOCTh MPOIECCOB (OPMUPOBAHUS TPHUCIIOCOOICHHOCTH K
YCIIOBUSIM CpeJibl 0OUTaHUSI.

1. ®eHOTUTINYECKOE TTPOSBICHUE MYTallUU

2. CkpemiuBanue ocobeii - HocuTennel MyTaluu

3. 3akpernieHue ajanTali eCTeCTBEHHBIM 0TOOpOM

4. Bo3HHUKHOBEHHE MYTallUi y psiAa 0coOell B MOMYISALUN

5. 3menenne reHo(oH1a TONYIISIIIAN

IIpaBuabHbBIH oTBeT: 42135

36. YcTaHOBUTE MOCIEI0BATEIBHOCTD YBOJIOLUOHHBIX U3MEHEHHUH B OpYIUITHOM 1A TeIbHOCTH
Ha Pa3HBIX dTarax aHTPOIOTeHe3a.

1. U3roToBneHre MEXaHU3MOB U3 MeTallla

2. U3rotoBienne KaMEHHBIX HAKOHEYHHUKOB AJId CTpEI

3. M3roToBieHne NPUMHUTHUBHBIX OPYAUN

4. Ucnonb30BaHNE €CTECTBEHHBIX MTPEIMETOB MPUPOIbI

IIpaBuiabHbIi oTBeT: 4321

37. YcTaHOBUTE MOCIEI0BATENBHOCTD MIPOLIECCOB, TPOUCXOIAIIMNX NTPH Meio3e
1. O6pa3oBaHue YETHIPEX rAIUIONTHBIX KIIETOK

2. PacrionosxeHue map roMOJIOTHYHBIX XPOMOCOM B TUIOCKOCTH 9KBAaTOpa

3. PacxoxeHue ceCTpUHCKUX XpOMaTH/T K TIOJFOCaM KIIETKH

4. OO6MeH ydacTKaMy MeX 1y TOMOJIOTUYHBIMU XPOMOCOMaMHU

5. PacxoxieHre roMOJIOTHYHBIX XPOMOCOM K MOJIFOCaM KIIETKH
IIpaBuabnbIii oTBeT: 42531.

38. YcTaHoBUTE TOCIIEIOBATEIHFHOCTH MPOIECCOB IMOPHUOTEHE3A
1. OGpa3oBaHNe Me30/1€PMbI

2. ®opMHpOBaHHE JBYCIOWHOIO 3apObIIIa

3. OxoHuarenbHOE (HOPMUPOBAHHE CUCTEM OPTraHOB 3apOJIbIIIIA
4. ObpazoBaHue 6J1aCTOMEPOB

5. OGpa3zoBaHue XOP/IbI

IpaBuabHblii oTBeT: 4215

39. BriGepute 0COOEHHOCTH CTPOEHHMSI XJIOPOILIacT
(?) umerot omHOMEMOpaHHOE CTPOCHHE
() umeroT 1ByMeMOpaHHOE CTpOEHHUE



(?) yuacTBYIOT B CHHTE3€ OCJIKOB
(?) BcTpeuaroTcst B KJIETKaX KUBOTHBIX

40. ITonmumuionauei Ha3pIBAIOT:

(?) u3MeHeHue MocCieI0BaTeIbHOCTH HYKJICOTHIOB
(?) mepecTpoiiky XpoMOCoM

(1) kpaTHOE yBEJIMYCHUE YHCIIa XPOMOCOM

(?) kpaTHOE YMEHBIIIEHHE YHCIIa XPOMOCOM

41. 3aKOH rOMOJIOTHYECKUX PSIOB HACICACTBEHHOW H3MEHYMBOCTH C(HOPMYITHPOBAIL:
(?) T. Mennensb

(?) T. Mopran

(") H. BaBuiios

(?) 4. JapBun

42. Kakoit Merox wucnoib3oBan [. MeHgens 0Opu  HU3y4EHMM 3aKOHOMEPHOCTEH

HaCJIECTBEHHOCTU?
(?) reneanoruueckuii
() ruGpuoIOrHYeCcKuit
(?) OmoxummUeCKuit
(?) 6amM3HEIOBBII

43.BbiOepuTe NpaBUIbHOE YTBEPIKICHUE:
(1) nepBuuHas atMocepa uMesa BOCCTAHOBHUTEIILHBIN XapaKTep
(?) nepBuuHas aTMocdepa UMena OKHCIUTEIbHBIN XapakTep

(?) cBOOOAHBII KMCIOPO/ MOSIBUIICS B aTMOc(epe B Pe3ysIbTaTe ASSITeIbHOCTH reTepOTPOdOB

(?) B mepBUUHO# aTMOChepe OTCYTCTBOBAIM METaH U aMMHAK

44. IIpyunHON reHHON MyTallMy HE Ha3bIBAIOT:

(?) u3MeHeHue MocieI0BaTeIbHOCTH HYKIICOTH/IOB
(?) yaBoeHue HYKIIEOTHIOB

(?) morepu HYKJICOTHIOB

(1) xpaTHOE yBeTHUEHHE YHCIIa XPOMOCOM

45. Kak Ha3bIBA€TCS COBOKYITHOCTH MHOTOOOPA3HBIX U CIIOKHBIX B3aUMOOTHOIICHHH,
CYILECTBYIOIINX MEXKIY OPraHM3MaMU M YCIOBUSIMU CPEIbL:

(?) ecrecTBeHHBII OTOOP

(?) HacnencTBeHHass U3BMEHYMBOCTh

(1) bopnba 3a cymiecTBOBaHUE

(?) uckyccTBeHHBIN OTOOD

46.YTo sABISIETCS AIIEMEHTAPHON €IMHULIEH IBOJIIOIUH:
(1) momynsus

(?) momBuA

(?) ocoOb

(?) Bun

47. K abuotudeckum GaxTopam, OIpeaessiFoIIMM YUCIEHHOCTD MOMYJISIINHI, OTHOCSAT:
(1) Temneparypa

(?) moHMKEHHE TUIOIOBUTOCTH

(?) mapazutuzm

(?) KOTMYECTBO KOHKYPEHTOB



48. Kaxoe ytBepxaenue npo Bupycsl HE BepHo?

(?) BHIHBI TOJBKO B DJIEKTPOHHBIN MUKPOCKOIT

(?) obmamaroT CBOWCTBAMHY KUBOW M HEXXHBOW MaTEepUU
(1) oTHOCATCS K KIIETOYHBIM CTPYKTYpam

(?) comepkaT oiHy M3 HYKJICUHOBBIX KUCIIOT

49. bakTepun HE UMEIOT:
(?) xeToYHOM CTEHKH
(?) AHK

(") sopa

(?) umrornazmel

50. Ipouiecc cnusiHUsI MOJIOBBIX KJIETOK HA3BIBACTCS:
(1) ommomoTBOpEHHE

(?) ramerorenes

(?) smOpuorenes

(?) oBorenes

51. B mporiecce ClausiHUSI MY»KCKOH H )KEHCKOM MOJIOBBIX KJIETOK 00pa3yeTcst:
(?) ooronuit

(?) rarutongHas 3urora

(1) aurutonmHas 3uroTa

(?) 3apoprmr

52. YerBepras (haza MUTO3a Ha3bIBACTCSI
(1) Tenodasa

(?) anadaza

(?) mpodaza

(?) metadaza

53. bnactyna o6pasyercs B pe3ynbTaTe
(?) omomoTBOpEHMS

(?) meitoza

(1) npobneHus 3UTOTHI

(?) Murpanuu KIeTok

54. BeibepuTe XapaKTEPUCTUKY PACTUTEILHOM KIICTKH
(?) kmeTouHas CTEHKa OTCYTCTBYET

(?) ciocob nuTaHus reTepoTpOdHBIIR

(?) 3amacHOe BeIIEeCTBO - TIIMKOTeH

(1) cioco6 nuraHus aBTOTPODHBIN

55. BoiOepuTe OpraHu3Mbl ¢ aBTOTPOPHBIM TUIIOM THUTAHHUS
(1) 6epesa

(?) xocyns

(?) bakTepust THUCHUS

(?) Gemnbrit rpuod

56.B516ep1/1Te XapPaKTCPUCTHUKY KHUBBIX OPraHU3MOB C I’CTepOTpO(I)HBIM THUIIOM IIUTaHUA

(?) mpeoOpa3yroT CONHEUHYIO SJHEPTHIO B JHEPTHIO OPraHHUYECKHUX BEIIECTB
(?) UCTIONB3YIOT SHEPTUIO OKHCIICHHSI HEOPTAHUYESCKUX BEIECTB

(1) MCrOIB3YIOT TOTOBBIC OPraHUYECKHE BEIIECTBA

(?) crIOCOOHBI K XEMOCHHTE3Y



57. KoHeuHbIMU TIPOIYKTaMu (POTOCUHTE3A SIBJISTIOTCS:
(?) Boma u yrieBo b

(?) yraexucinblii ra3 u XJaopodusu

() xkucaOpOa M YIIIEBOIBI

(?) xucmopo ¥ AMUHOKUCIIOTHI

58. ABroTpo(dHBIC OpPraHW3MBbI, CIOCOOHBIC MPOU3BOIMTH OPraHUYCCKUEC BEIIECTBA U3
HEOPraHUYECKUX KOMIIOHCHTOB, HCIOJIb3Ys (POTOCHHTE3 MIIM XEMOCHHTE3, HA3bIBAIOTCS ...

(1) nponyuenramu

(?) MmakpoKOHCYMEHTaMHU

(?) MUKpOKOHCYMEHTaAMH

(?) rereporpodamu

59. ArpocHcTeMbI OTIHYAIOTCS OT €CTECTBEHHBIX 9KOCHCTEM TEM, UTO. ..
(1) TpeOyrOT HOMONHUTENBHBIX 3aTPAT SHEPTUU

(?) pacTeHust B HUX YTHETCHBI

(?) Bcerna 3aHMMAIOT ILJIOIIA/Ib OOJIBIIYIO, YEM ECTECTBCHHBIC

(?) xapakTepu3yrOTCsi GONBIIMM KOITHYECTBOM Pa3HOOOPA3HBIX MOMYIISINI

60. buocdepa — obosouka 3emiid, cOCTaB, CTPYKTypa M CBOMCTBA KOTOPOW B TOW WIJIM WHOM
CTEIICHHU OMPEACISIETCS HACTOSIIECH MITH MPOIILION A TEIbHOCTBIO ...

(?) *KMBOTHBIX

(?) pacrenuit

(?) MuKpoopranuzMoB

(1) »xuBoOrO BemecTBa

YcTHBIH onpoc.

1. Ha3oBuTe OCHOBHBIE MOJIOKEHUS KIIETOYHOW TEOPUH.

2. Kakue 0coOeHHOCTH CTpOEHMsI OENKOB IO3BOJISIIOT MM BBIIOJHATH Pa3sHOOOpa3HbIE
byHKIIUN?

3. Kakoe 3HaueHue B KJIETKE UMEIOT YIIEBOIBI?

4. Ctpoenue u GyHKIIUM MEMOPAHBI DYKapUOTUYECKOUN KIETKH.

5. Kakoe cTpoeHne nMeroT MeMOpaHHbIe OPTraHOU bl SYKApUOTHUECKON KIETKHU?

6. KakoBo cTpoeHuMe A1pa 3yKapuOTHUYECKON KIETKU?

7.Ctpoenue u QyHKIIUN HYKJIEHHOBBIX KHCIIOT.

8. Kakoe cTpoeHue u 3Ha4yeHue UMEIOT XPOMOCOMBI?

9. KakoBa cylHOCTb 3HEPreTH4ecKoro oOMeHa B KJIeTKe?

10. HazoBuTe 1 oxapakTepu3yiTe OCHOBHBIE 3Talbl OMOCHHTE3a OenKa.

11. HazoBuTe 1 MOSACHUTE CBOMCTBA '€EHETUYECKOIO KOJA.

12. Yto Takoe gorocunre3? HazoBute ero 3tamsl 1 3HaUCHUE.

13. MuTo3uero OMOIOrHYeCKOC3HAUYCHHE.

14. Ha3oBuTE OCHOBHBIE COOBITHSI UHTEP(DA3HI.

15. Yto Takoe Meiio3 U ero OMoJIOTUIECKOe 3HAUCHHE.

16.Ha3zoBuTe OTaM4Ms MUTO3a OT MEHO03a.

17. Yro Takoe ontorene3? KakoBo ero 6monornueckoe 3HaueHue?

18. Kakue MeTo/1bl COBpeMEHHOM r€HETUKH BaM U3BECTHBI?

19. B uem paznuuue U CXOACTBO MaKPOIBOJIIOIUA U MUKPOIBOJIOIUN?

20.Kakue cymecTByIOT NaJIEOHTOJIOTMYECKUE JOKA3aTeIbCTBA IBOTIOLUN?

21. Yto noka3pIBaeT HAJIMYKE Y )KMBOTHBIX PYAUMEHTOB U aTaBU3MOB?

22. HazoBuTe MpU3HAKU KUBBIX OPTaHU3MOB.

24. Kakumu yepTamMu OTJIMYAIOTCS YeJIoBeYeCKre packl? YeM MOKHO OOBSICHUTH YCTOMYHUBOCTD
pPacoBbIX IPU3HAKOB?



25. B ueM 0COOEHHOCTh THOPHIOJIOTHYECKOTO MeToAa?

26. Kakue 6monoruueckue sBJIeHUs JIeKaT B OCHOBE KOMOWHATUBHON U3MEHUNBOCTHU?

27.Yto Takoe Bua? HazoBure kpuTepuu BUa, JaTe UM XapaKTEPUCTHUKY.

28. HazoBuTe IBMKYIIUE CUIIBI SBOJIIOIMHI U YCTAHOBUTE MX B3aUMOCBSI3H.

29. HazoBuTe 4epThl MPUCTIOCOOIIEHHOCTH K Cpeie OOMTaHUS Y PhIO M MITHIL.

30. HazoBuTe OCHOBHBIE TUIIOTE3bI IPOUCXOXKICHUS )KU3HU, PACKPONUTE UX CYITHOCTb.

31 .HazoBuTE OCHOBHBIE 3TAIbl AaHTPOIIOTCHE3A.

32. CxoacTBa M OTJIMYHS YEJIOBEKA C dKUBOTHBIMM.

33. YeM OTJIMYAIOTCS] arpO’KOCUCTEMBI OT €CTECTBEHHBIX 3KOCUCTEM?

34. KakoBa npuyrHa cMeHbl OMOIIEHO30B U KaK OHA OCYIIECTBIIAETCS?

35. JlaiiTe omnpeneneHre XMIHUYECTBA U NapasuTu3Ma. IlpuBenure npumepsl U3 )KMBOTHOTO U
pacTUTEIHLHOTO MUPA.

36. KakoBsl BaxkHelmme nonoxxenus yuenus B. 1. Bepuanckoro o 6uochepe?

37. Uto moHMMAETCsI O]l aHTPOIIOTEHHBIM BO3CHCTBHEM Ha Onochepy?

38. Kakue 3arps3HSIONHE BEeNIeCTBa MPEACTABISIOT HAUOOBIIYIO OMMACHOCTH ISl YeIOBEKa U
MPUPOJHBIX OMOTHYECKUX COO00IIEeCTB?

4.4. OueHo4HbIe CPeACTBA AJIs1 IPOMEKYTOYHOM aTTecTaAluu
Bomnpocs! aus fupepeHupoBaHHOIO 3a4eTa

1. buonorus kak Hayka. CBsi3p Omosioruu ¢ apyrumu Haykamu. Cucrema OMOJIOTMYECKUX
HayK. MeTo/1bl TO3HAHUS )KUBOM PUPOJIBL.

2. JKusble cuctembl. OTINYMS KUBBIX CHCTEM OT HEOPraHWYECKOW MPUPOAbL. YPOBHU
OpraHu3any OMOCUCTEM.

3. Xumuueckuii coctaB KiIeTkd. Heopranuueckue u opraHM4ecKHUe BEIIEeCTBA KIETKHU: OEJIKH,
JUNUIBL, YIaeBobsl. OCOOEHHOCTH CTPOEHMSI U 3HAUEHHE.

4. HykneunoBble kuciotsl. Ctpoenue u gynkuuu. Permxkanus JJHK.

5. ®epMeHTbI - OMOJOTHYECKHE KAaTaJlM3aToOpbl: CTPOCHHME, OTIMYUS OT HEOPraHWYECKHX
KaTaJIn3aTOpOB.

6. [lutonorust — Hayka o0 KjeTke. OCHOBHBIE ITOJIOKEHHSI KIIETOYHOM TEOPHH.

7. Tumel KIETOK: »JyKapuoTHuYeKas U Mpokapuoruyeckas. OCOOEHHOCTH CTPOEHHS
IIPOKAPUOTUYECKUX KIIETOK.

8. OcHoBHbIE YacTH »JykapuoTHueckod KieTku. CrpoeHne u (yHKIUHM MeMOpaHBbI
DYKapUOTHUYECKOM KIIETKH.

9. Mutonna3ma u ee opraHouipl. OCOOEHHOCTH CTPOSHUS U (PYHKLIUU.

10. Ctpoenue u pyHKIMHU sApa.

11. Tonstue MetaboaM3M. ACCUMWISIUSA U TUCCUMUIISIIAS — JIBE€ CTOPOHBI METaboJM3Ma.
Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U TreTepoTPO(HBIN.

12. IMnactuveckuit oomeH. ®orocuntes. 3Hauenne. Cranuu PporocuHTE3A.

13.DHeprerudeckuii 0OMEH B KJIETKE. JTallbl.

14. buocunres Oenka. DTanbl OMOCHHTE3A.

15. I'eneTnyeckuii Ko U €ro CBOMCTBA.

16. OcobeHHOCTH OpraHu3aliy BUPYCOB.

17.)Ku3nennsiit uki kiaetku. MaTepdasza u Muto3. Anonros.

18. CtpoeHue XxpoMOCOM, WX TaIJIOWIHBINA U AUTUIOUIHBIN Ha0op. Pernkarus.

19. Untepdasa u e€ nepuonsl. [ToaroroBka KIeTkH K J1eleHUI0.MUTO3 U ero 61onoruyeckoe
3HaueHue. Pa3pl MUTO3A.

20. PasmHoxenue. @Dopmbl pa3sMHOXKEHHUs oOpraHusmMoB. becmonmoe U  monosoe
pa3MHoxeHne.@opMbl 6CTIONOro pa3sMHOKEHUS.

21. TlonoBoe pa3mHOxkeHue. ['amerornes. Meio3 u ero OWOIIOTHYECKOE 3HAYEHHE.
O1Mm1010TBOpPEHHUE.

22. CtpoeHue OpraHoB M CUCTEM OPTraHOB KHBOTHBIX. DYHKIIMOHAIbHAS CHCTEMa OPTaHoB.



23. 'omeocTas opraHu3Ma M €ro MojJepKaHue B MPOLECCE KU3HEACATEIbHOCTH. 3HAYCHHE
MPOSIBIICHUS Pa3IpakKUMOCTH U perysiuuu. [Iporecchl )ku3HeAeaTeIbHOCTH KUBOTHBIX.

24. DMOpHOreHe3 U ero ATarnbl y I0O3BOHOYHBIX )KUBOTHBIX.

25. I[TocTaMOpHOHATBHBIN IEPUOJ], €TO CTAIUH Y )KHBOTHBIX U YEJIOBEKA.

Bomnpocs! 115 3xk3aMena

1.buonorus xak Hayka. CBsizp OHoioruu ¢ ApyruMu Haykamu. Cucrema OMOJIOTHYECKUX
HayK. MeTo1bl T03HAHUSI JKUBOW ITPUPOJIBI.

2. XKusbie cuctembl. OTIWYUS KUBBIX CHUCTEM OT HEOPraHUYECKOW MPUPOIBI. YPOBHU
OpraHu3ai OMOCUCTEM.

3. Xumuueckuil coctaB KieTkd. Heopranudeckue U opraHMuecKHe BEIIeCTBa KIETKH: OENKH,
JUMAJBL, YTaeBoabl. OCOOEHHOCTH CTPOSHHS U 3HAUCHUE.

4. HykiiennoBble kucioThl. Ctpoenue u ¢pyakuuu. Permukamus JTHK.

5. ®@epMeHTHl - OMOJIOTMYECKHE KaTalIu3aToOpbl: CTPOSHHE, OTIMYMA OT HEOPraHMYECKUX
KaTajlu3aTopoB.

6. [lutonorust — Hayka o kjeTke. OCHOBHBIE MOJIOKEHUSI KIIETOUHOM TEOpHUH.

7. Tumbel KIETOK: OJyKapuoTHueKas W mpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUS
MPOKAPUOTUUYECKHUX KIIETOK.

8. OcCHOBHBIE YACTH »JyKapHOTHYeCKOW kieTku. CTpoeHne u (QyHKOHH MeMOpaHbI
3YKapUOTHYECKOU KIETKHU.

9. llurormazma u ee opraHouabl. OCOOEHHOCTH CTPOCHUS M (PYHKITUH.

10. Ctpoenue u pyHKUMU sSApa.

11. Ilonsarue MeTabonmm3M. ACCUMUIISIUS U JUCCUMWISIIHS — JBE CTOPOHBI METa0OIU3Ma.
Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U TeTepoTpOdHBII.

12. Tnactuueckuii oomen. @orocunres. 3naueHne. Craauu HoTOCHHTE3A.

13. DHepreTrueckuii 0OMeH B KJIETKE. DTarbl.

14. buocunres Oenka. OTanbl OMOCUHTE3A.

15. 'eneTnuecKkuii KOJ 1 €ro CBOMCTBA.

16. OcobeHHOCTH OpraHu3aliy BUPYCOB.

17.)Ku3nennsiit uki kiaetku. MaTepdasza u Muto3. Anonros.

18. CtpoeHue XpoMoCOM, WX TaIJIONJIHBIN U AUTUIOUIHBIN Ha0op. Perukarus.

19. Untepdasa u e€ nepuonsl. [ToaroroBka KIeTk K J1eIeHUI0.MHUTO3 U ero OMOJOrHYecKoe
3Ha4yeHue. da3pl MUTO3A.

20. PasmuoxeHue.®opMbl  pa3MHOXKEHMS  OpraHM3MoB. becmoimoe wu  monosoe
pa3MHOxeHHne. PopMBbl OECTIOIOr0 Pa3MHOKEHUS.

21.IlonoBoe pa3smHOkeHue. [‘ametorne3. Meio3 u ero OuoNOrHYeckoe 3HAUCHHE.
Ormo10TBOpPEHHE.

22. CTpoeHue OpraHoB ¥ CUCTEM OPTraHOB KUBOTHBIX. DYHKIIMOHATIbHAS CCTEMa OPraHoB.

23. 'omeocTa3z opraHu3Ma M €ro MoJJepXKaHue B MPOIECCE KU3HEACITEIbHOCTH. 3HAUCHUE
IIPOSIBJIEHUS Pa3IpakKMMOCTH U peryasauuu. IIponeccsl xku3HeneATeIbHOCTH KUBOTHBIX.

24. DMOpUOreHe3 U ero ATarnbl y TO3BOHOYHBIX )KUBOTHBIX.

25. TTocTaMOpHOHAIBHBIN MEPUOJI, €TO CTAIUHU Y )KUBOTHBIX M YEJIOBEKa.

26. 'eHeTrKa Kak Hayka. MeToIbI H3y4eHHUsT HACIeACTBeHHOCTH. OCHOBHBIE 3aKOHOMEPHOCTH
HACJIEIOBAHMSI U TOHATHSI TEHETHKHU.

27. 3aKkOHOMEPHOCTH HACJIEZOBaHUS MPU3HAKOB, yCTaHOBJICHHBIE [. MeHenem.

28. CuenneHHoe HacienoBaHHe. XPOMOCOMHas TEOpHsl HacieAcTBeHHOCTH. HacnenoBanue
MPU3HAKOB, CLIETIJICHHBIX C MIOJIOM.

29. MW3meHuuBOCTb. Buapl W3MEHUMBOCTU: HACIEACTBEHHAs W  HEHACIEJCTBEHHas.
XapakTepucTuka MOAU(PUKAITMOHHON U3MEHUNBOCTH.

30. HacnencrBeHHass W3MEHYMBOCTb, €€ BHJbl. 3aKOH TOMOJIOTUYECKMX pSIOB B
HaciaeactseHHon n3menunBoctd H.M.Basunosa. KomOnHaTHBHAsT N3MEHYHUBOCTD, €€ OCHOBEI.

31. MyranuonHast u3sMeH4MBOCTh. Knaccugukarus myranuii. [IpyuuHbl ©1X BOSHUKHOBEHUS.



32. T'eneruka 4yenoBeka. OCHOBHBIE METOJAbl T'€HETUKH 4YeJIOBEKa. MeIUKO-TeHETUYECKOe
KOHCYJIbTUPOBaHUE.

33. HacnenctBeHHble — 3a00Je€BaHMs ~ 4ellOBeKa.  bONE3HM ¢ HACIIEACTBEHHOU
MPEJIPACIIONOKEHHOCTRIO0. 3HauY€HWE MEIUIIMHCKOM TEeHEeTUKHW B TMPEJOTBPAIICHUU U JIEYCHUU
TeHETUYECKUX 3a00JIeBaHMI YETIOBEKA.

34. Ilpunuunsl 370poBOro oOpa3za >KM3HU, JUATHOCTHKH, NPOPHUIAKTUKH U JICYCHUS
TeHETUYECKUX OoJie3HeH. MenuKo-reHeTHYeCKoe KOHCYIbTUPOBAaHHE.

35. Ceneknua kak Hayka W mpoiiecc. OnomamHuBanue. COBpEMEHHBIE METOAbI CEJICKIIUH.
Vuenne H.M.BaBuinoBa o 1eHTpax MHOrooOpasusi U IPOMCXOKICHHUS KYJIbTYPHBIX PAacTEHHUH.
LleHTpbI NPOUCXOKICHUS TOMAIIHUX )KUBOTHBIX.

36. buorexHoiorus Kak Hayka M IIPOM3BOJICTBO, OCHOBHbIE HamlpasieHus. Pa3Butue
OMOTEXHOJOTHI C KCIIOJIb30BAHUEM KUBOTHBIX, IPUMEHEHUE MPOJTYKTOB OMOTEXHOJIOTUU B KU3HU
YeJI0BEKa.

37. IlpennocbulKu BO3HUKHOBEHHUS OHBOJIIOUMOHHOW Teopuu. Ee BiausHHEe Ha pa3BUTHE
Ouonoruu.

38. CBUOETENHLCTBA DBOIIOLAH.

39. OBomonunonHas Teopus Y./lapsuna.

40. CuHTeTHYeCKas TEOpHs IBOJIIOLIUU U €€ OCHOBHBIE IMTOJI0XKEHHUSI.

41. MuxposBoumonus. [Tomymsiius kak aieMeHTapHast €IUHUIA SBOTIOIIH.

42. EcrecTBEHHBIN 0TOOD: (POPMBI U MEXAHU3MBI.

43. [IpucnocoOIeHHOCTh OPraHU3MOB KakK pe3yabTat 3Boitouuu. [Ipumepsl npucnocobnenuit
y OpraHu3MOB.

44. Bug u Bunoo6pazobanue. Kputepuu Buga. OcHoBHBIE (OPMBI BHI000pa30BaHMUS.

45.MakposBosmtonusi. DopMbl 1 OCHOBHBIEC HAIIPABIICHUS.

46. JlonayyHble TpeICTaBICHUS O 3apOKICHUH XU3HU. HayuHble THIMOTE3b BOSHUKHOBEHUS
KU3HM Ha 3emye: aOuoreHe3 M MaHcHepMus. XUMUYecKass 53BOJOLUSA. AOHOreHHbBI CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPTraHHMUECKUX.

47. Pa3Butue >xM3HM Ha 3emsie 1o 3paM U nepuonaM. OCHOBHBIE 3Talbl 3BOJIOLUU
PacTUTENBHOTO U JKUBOTHOTO MUPa. ApoMOp(03bl y pacTeHUH U KUBOTHBIX.

48. Cuctema OpPraHMYECKOro MHUpa KaK OTPaKEHHE SBOIIONUU. [IpUHITMIBI CHCTEMAaTHKH.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

49. DBomronus yenoBeka. OCHOBHBIE CTAIUU U JBUXKYIIHME CUIIBI aHTponorenesa. CXoacTBa u
pas3nnyMsl YenoBeKa U )KUBOTHBIX.

50. Dkonorus Kak Hayka. DKOJOTHYeCKUE (PaKTOPhl U CPEbl HKUZHU.

51. Dkonoruyeckas xapaKTepUCTHKA BUJA U TIOMYJISALHH.

52. Ctpyktypa U (yHKIMOHHpOBaHHE OHOreoneHo3oB. Tpoduyeckue ypoBHu. KpyroBopot
BEULIECTB U ITOTOK SHEPTUHU.

53. IlpuponHbie W  aHTPONOTEHHBIE SKOCHUCTEMBI. ATPOIKOCHUCTEMBI, OHOJOTUYECKOE H
XO35IICTBEHHOE 3HAYECHHUE.

54. Yuenue B.M.Bepnanckoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa Ouocdepsl.
JKusoe BemecTBo U ero pyHku. KpyroBopoTsl BeniecTs 1 OMOreOXMMHUYECKHE IIUKIIBI 2JIEMEHTOB.

55. AunTponoreHHsle Bo3aelcTBUA Ha Ouocdepy. ['modambHbIe 3KOJOTHYECKHE MPOOJIEMBI.
OCHOBBI PallMOHAIIBHOTO IIPUPOJIONIOIB30BAHUS.



IMpuioxenue 1

JIueT mepuoanyecKnX NpPOBepPoOK padoyeil MporpaMmsl
U HHGOPMAIUS 0 BHECEHHBIX H3MEHEHHUSIX

JlOMKHOCTHOE JTUIIO,
MPOBOJUBIIIEE
mpoBepky: @.1.0.,
JIOJDKHOCTH

JlaTa

[ToTpeObHOCTH
B KOPPEKTUPOBKE
yKa3zaHHEeM
COOTBETCTBYIOIINX
pasmesnoB paboueit
IIPOTPaMMBI

Wudopmanus o BHECEHHBIX
HN3MEHEHUX
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