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Pabouasmporpammaaucuumiussi«bruonorus»pazpadoTaHaHAOCHOBE:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 23.05.2025) «O6 obpazoBanuu B
Poccuiickoit @eneparuny;

@denepanbHOTO  TOCYIapCTBEHHOro  00pa30BaTENbHOTO  CTaHIApTa  CpPeIHEro  OoOIIero
obOpazoBanus (yrBepkacH [Ipukazom MunucrepcTBa oopa3oBanus u Hayku Poccuiickoit denepanuu ot
17 mas 2012 1. Ne 4130, pen. ot 27.12.2023);

®denepanbHOTO TOCYIAapCTBEHHOTO oOpa3oBatenbHOoro crangapra (PI'OC) cpemgnero
npodeccuoHanbHOTO 00pa3oBanus 1o crnemuanbHocTH 36.02.05 KuHomorust (yTBepXkaeH
[Tpukazom MunucrepctBa npocsemenust Poccuiickoit @enepanun ot 04.07.2024 1. Ne 465).

[TpumepHnoii paboueit mporpaMmsbl cpeaHero odiero oopasoBanus «buomorus»

[Tpumepnoit mporpammel Bociutanust (Ilpunsara pemenuem ®YMO CITIO 35.00.00 Censckoe,
necHoe U peiOHOe Xo3sicTBa [IpoTokorn ot 06.09.2023 Ne 3.

CocraBureiib: W Kupbsinosa E.B.

Pabouas mporpamMMa paccMOTpeHa M yTBEp)KJIE€Ha Ha 3acelaHuu Kadeapbl TYMaHUTAPHBIX WU
€CTECTBEHHO-HAYYHBIX TUCHUIUTHH (TIpoTokoa Nell ot 24.06.2025 r.)

3aBenyrommii kadeapoii / j /57,}&&&’/" g Bacuienxo O.B.

PabGouass mporpamMma paccMOTpeHa M YTBEpXKJIEHAa Ha 3aCEelaHUM TMPEAMETHON (IIMKIOBOM)
komuccuu (mporokorn Nell ot 24.06.2025 r.)
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IIpeacenaresb npeaMeTHOH (UKI0BOI) KOMHCCHH 3apasmmmnua H.B.
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3asexyrommii otaenenuem CIIO / I'op1anos C.A.



1. MACIHHOPT PABOYEM ITPOT'PAMMBI JUCIHUIIINHBI
C0OO0.01.08«buogorusa»

1.1. Ob6sacTh NPUMEHEHHUS TPOrPAMMBI
Pabouas mporpamma guctumiuabl  COO.01.08 «buosorus»ssisercss YacThio MPOrPaMMBI
nmoaroToBku crneruanuctoB cpeanero 3seHa (IIIICC3) B coorBerctBuu ¢ @I'OC CIIO mo cnemuanbHOCTH

36.02.05 «Kunomorusy.

1.2. MecTo nucuunimubl B cTtpykrype OII CITIO
HucuummuaaCOO.01.08«buonorus»  sBIseTcs 00s3aTENbHON  TUCIHUIUIMHOW — TPEIMETHON
obmactn  «EcrectBeHHO-Hay4yHbie mnpeameTey DPI'OC  cpemnero  oOmiero  oOpa3oBaHus |
6azoBoinucUIIMHON o6mmeoOpa3oBatenbHoi nmoaroroBku CITIO u peannsyercs B I u Bo Il cemectpax
MIPH CPOKE MOJyUEHUs cpeaHero mpodeccruonanbHoro oopasoanus 2 roga 10 mecsies.

1.3. Ile1u ¥ 321244 AMCHUILINHBI, IVIAHUPYEMble Pe3yJbTAThl 0CBOCHUS AU CHUILINHBI:
Heasro qucuumumnel COO.01.08 «bronorus» aBnseTcs oiajeHue 00ydaloUMMHCS 3HAHUSIMU O
CTPYKTYPHO-(DYHKIIMOHAIIBHOM OpraHM3aliy KMBBIX CHUCTEM DPAa3HOIO paHra U IMpHOOpETeHHE YMEHHH
UCIIOJIBb30BaTh 3TH 3HAHMUSA ISl TPAMOTHBIX JEHCTBHA B OTHOIIEHHMM OOBEKTOB KHMBOW MPHUPOIBI U
peLeHHs pa3IMYHbIX KU3HEHHBIX MPOOIEM.
3agauu n3y4eHUs JUCLUIUINHBI:

- OCBOCHME OOYYarOIIMMUCS CUCTEMbl 3HAaHUI O OMOJIOIMYECKHX TEOpUSX, YUEHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TMIIOTE3aX, MPABUJIAX, CIYXallUX OCHOBOH s (popMuUpOBaHHS NpPEACTABICHUN O
€CTECTBEHHO-HAYYHOW KapTHMHE MHUpPA, O METOJaX HAy4YHOIO MO3HaHUs, CTPOEHHM, MHOrooOpasuu H
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHMU3AllMH, BBIJAIOMINXCS OTKPBHITHSAX U COBPEMEHHBIX
UCCIICIOBaHUSX B OMOJIOTHH;

- (opmupoBaHue y OOyYarOIIMXCsS I[TO3HABATENbHBIX, WHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CHOCOOHOCTEH B Ipolecce aHalIu3a JaHHBIX O MYTAX pa3BUTHs B OMOJIOIMM HAYYHBIX B3IVIAJOB, HIEH U
MOJIXOJI0B K M3YUEHUIO KHUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

- CTaHOBJIEHHE y O0ydJaromuxcs oOmeil KyabTypsl, (DYyHKIIMOHAIBHOW IPaMOTHOCTH, Pa3BUTHE
YMEHUH 00BSCHATH U OLICHUBATH SIBICHUS OKPYXKAIOILEr0 MHUpa KUBOU MPUPO/IbI HA OCHOBAHUH 3HAHUH U
OIBITA, MOTYYEHHBIX IPH U3Y4E€HUHN OUOJIOTHH;

- (hopmupoBaHue y 00YJAOIMUXCS YMEHUI WIUTFOCTPUPOBATH 3HAYCHUE OUOIIOTHUECKUX 3HAHMIA
B IPAaKTUYECKOH JEATEIIbHOCTU YENOBEKa, Pa3BUTUM COBPEMEHHBIX MEAMLMHCKUX TEXHOJOTHH H
arpoOMOTEXHOIIOTHIA;

- BOCNUTaHHE YOEXKIEHHOCTM B BO3MOXHOCTH IIO3HAHMSA YEJIOBEKOM JKHBOW MPUPOABI,
HEOO0XOMMOCTH OEpeKHOTO OTHOIIEHHWS K HeW, COOJIOACHUS STUYECKUX HOPM MpU TPOBEICHHH
OMOJIOTNYECKUX MCCIIEJOBAHUM;

- OCO3HAHME ULEHHOCTH OWOJOTMYECKUX 3HAHMW [UIS TOBBIIICHUS YPOBHS 3KOJOTHYECKOU
KYJBTYpBI, JUIsl POPMUPOBAHUS HAYYHOIO MUPOBO33PEHUS;

- NpPUMEHEHUE NPUOOPETEHHBIX 3HAHMNH W yMEHUH B TOBCEIHEBHON JKHM3HU Ui OLICHKH
MOCJICJICTBHI CBOCH JESITEIHPHOCTH MO OTHOIICHUIO K OKPYXKAIOIIEH cpene, COOCTBEHHOMY 370POBBIO,
000CHOBaHME U cOOIIOACHNE Mep NPO(PUITAKTHKH 3a00JICBaHUH.



IlnanupyemMble pe3yabTAThl OCBOCHHMS IMCIUIIHHBI:

IInannpyemble pe3yJbTAThl OCBOCHHUSI M CIUIITTHHBI

Oomme |

I[ucummmlapﬂble

OK-07 - Cooeiicmeosamb coxpaneHulo okpycaiouieii cpeovl, pecypcocoepercenuio, NpUMeHsams 3HaAHUA 00
U3MEHEHUU KIUMAmMa, RPUHYUNDL DePedcIu8020 npou3eo0cmaea, I¢hhexmugno oelicmeosams 6
UpPe3GLIUATHBIX CUMYAUUAX

JInyHOCTHBIE Pe3yJIbTATHI:
- c(hOpMHUPOBAHHOCTh DKOJIOTHYECKONW KYIbTYPHI,
MOHUMAHUE BJIUSHUS COLMATBHO-3KOHOMUYECKUX
MPOIECCOB HAa COCTOSTHUE MPUPOJIHON U COIUATIHLHOM
Cpempl, OCO3HaHWE  TJM00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TIPOOIIEM;
- IUTAaHUPOBAaHUE M OCYLICCTBICHHE JCHCTBUN B
OKpy’Kalollled cpejie Ha OCHOBE 3HaHUS Iiejei
YCTOMUYMBOIO pa3BUTHS YEIOBEUCCTRA;
AKTUBHOE HEMPUSITUE ACUCTBUM, MPUHOCIIIUX BpE]
OKpY>Karolllel cpefie;
- yYMEHHE TIPOTHO3UPOBaTh HEOIArOMPHUSTHHIO
SKOJOTUYECKUE TMOCIEICTBUSA MPEANPUHUMACMBIX
JEHCTBUMN, IPEIOTBPAILIATh UX;
- pacIIMpeHne OmbITa AeSTeNFHOCTH IKOJIOTHIECKOH
HaIpaBJICHHOCTH;
- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIICIOBATEIBCKON,

MPOEKTHOW U COLIMAIBHOM JIeSITENNLHOCTH.
MeTtanpeaMeTHbIe pe3yJIbTATHI:

- OCO3HaHWE COIMANIbHOM 3HAYMMOCTU CBOEH

npodeccuu/CrennaaIbHOCTH, o0J1a1aHug

MOTHBAIIEH K OCYIIECTBICHUIO MPOECCHOHATEHOM
NeSATEIbHOCTH;
- TIOBBIIICHUE HHTEIUICKTyaJIbHOTO ypPOBHSA B
mporecce HM3y4eHHS OHOJIOTHYECKHX  SIBJICHHIA]
BBIAFOIIUXCS IOCTHKCHHUIM OUOJIOTHH, BOIICIIINX B
OOIIICUEIOBEYECKYI0  KYIbTYPY;  CIOXHBIX U
MPOTUBOPEYMBHIX IyTeH pPa3BUTHS COBPEMEHHBIX
Hay4yHBIX B3IVISIAOB, WJEH, TEOpuH, KOHILEHIUH,
runote3 (0 CyIIHOCTH W TIPOUCXOXKICHUM >KH3HH,
YeoBeKa) B xome paboTel ¢ Pa3IMYHBIMU
WMCTOYHUKAMH WH(OPMAITUH;

- CHOCOOHOCTh OPTaHU30BBIBATH COTPYIHUYECTBO
€IMHOMBIIIICHHUKOB, B TOM qucie e
WCTIOJIb30BaHUEM COBPEMEHHBIX WH(OPMAIMOHHOA
KOMMYHUKAIIUOHHBIX TEXHOJIOTHIA;

- CIIOCOOHOCTH MOHUMAThH MPHUHIIUIBI YCTOWYHBOCTH
U TPOXYKTUBHOCTH JKUBOM TPHUPOIBI, MYTH €6
W3MEHEHUS MO  BIMSHUEM  AHTPOIOTCHHBIX
(hakTOpoB, CHOCOOHOCTH K CHCTEMHOMY aHAIIU3Y
IJI00ATBHBIX  AKOJIOTUYECKUX TPOOJIEM, BOIPOCOB
COCTOSIHHSI OKpPY’KaoIlel cpenbl W paIiOHAIBHOTO
KCIIOJIb30BaHUS IPUPOJAHBIX PECYPCOB;

- yMmeHHe OOOCHOBHIBATH MECTO M POJb
OMOJIOTHYECKHUX 3HAHUU B MpaKTUYECKOH
NEeSTeNbHOCTH  JIIOJIeH, pa3BUTHH COBPEMEHHBIX
TEXHOJIOTH;, ONPEACNATh JKUBbIE OOBEKTHI B
MIPHUPO/Ie; TPOBOANTH HAOIIONEHHUS 32 DKOCHCTEMaMN
C TIeNBI0 WX OIUCAHMS U BBISIBICHUS €CTECTBEHHBIX U
AHTPOIIOTCHHBIX W3MCHECHHUI; HaXOJIUTh u
aQHAJIM3UPOBATH UHPOPMAIIHIO O KUBBIX 00BEKTAX;

- CHOCOOHOCTh TPHMCHSITH OHOJIOTHYECKUE W

- chOpMHPOBAHHOCTH 3HAHUN O MECTE€ W POJIN OMOJIOTHH
B CHCTEME HAy4dyHOro 3HaHUs; (YHKIMOHAILHOM
TPaMOTHOCTH 4YeJIOBeKa JUIS PEHICHUS KU3HCHHBIX
mpo0Jem;
- cOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATH COJCPIKAHHCE
OCHOBOIIOJIATAIOMINX ~ OWOJNIOTUYECKUX  TEPMHUHOB U
MOHATUHN: JKWU3Hb, KJIETKA, TKaHb, OPraH, OPraHWU3M, BUI,

TTOTTYJISTINSA, IKOCHCTEMA, OHOLIEHO3, ouochepa;
MeTabomm3M (0OMEH BEIIEeCTB U MPEBPAIEHUE SHEPTUH ),
romeocTta3  (camoperynsmus), OuocuHTe3  Oenka,
CTPYKTypHast OpraHu3aIuys KHUBBIX cucreMm,
JUCKPETHOCTh, CaMOPETYIISIHS, CaMOBOCIIPOU3BE/ICHHUC
(pempoaykiusi),  HACJIEJACTBEHHOCTh,  H3MCHUHUBOCTD,
SHEPro3aBUCHMOCTb, POCT H pPa3BUTHE, YPOBHEBas
OpraHu3aIlvs;

- c(hOpMHUPOBAHHOCTh YMEHHS PaCKPBIBATH COICPKAHUC
OCHOBOTIOJATAIOMINX OHMOJOTHYECKUX TECOPUI U TUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM,
9BOJIIOIIMOHHOH, IPOUCXOXKICHHUS )KU3HH U YEJIOBEKa;
- c(hOpMUPOBAHHOCTh YMEHUS pacKphIBaTH
OCHOBOTIOJIAralomue  OWOJOTHYECKHe  3aKOHBI U
3akoHomepHoct (I. Mennens, T. Moprana, H.U,
Basuiora, 3. 'ekkens, . Mrosmiepa, K. bapa), rpanutisi
UX MPUMEHUMOCTH K KUBBIM CHUCTEMaM;
- MpUOOpEeTEeHNe ONbITa TPUMEHEHHU OCHOBHBIX METOJIOB
HAYYHOT'O IIO3HAHUS, WCIIOJNB3YEMBbIX B  OHOJOTHU:
HAOJIOJICHNSI M OTIMCAHUS YKUBBIX CHUCTEM, IPOIECCOB U
SBIICHUI; OpraHW3ald M TPOBEACHHUS OHMOIOTHYECKOT(

SKCIIEPUIMEHTA, BBIIBWKCHHS THUIIOTE3,  BBISBICHUS
3aBUCUMOCTH  MEXAY HCCIEAYEMBIMH BEJIMYMHAMHU,
00BsCHEHHS MOJTyYeHHBIX pe3yabTaToOB u

(hopMyJIMPOBaHHUS BHIBOJOB C HCIIOJb30BAHHEM HAy4YHBIX|
MOHSTHUH, TEOPUI U 3aKOHOB;

- chopMHPOBAHHOCTh YMCHHS BBIICIATH CYIICCTBEHHBIC
MPU3HAKK BHPYCOB, KJIETOK TMPOKAPHUOT M DYKAPHOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPraHU3MOB, BUOB,
OHMOTeOIEHO30B U 3KOCHUCTEM; OCOOCHHOCTU MPOIECCOB
oOMeHa BEIIECTB M TIPEBpAICHUS DHEPTUH B KIIETKE,

(1)OTOCI/IHTC3a, I1aCTUYCCKOIO nu OHEPTECTUYCCKOI'Q
O6MeHa, XCMOCHHTEC34a, MHUTO3a, M€I>’IO38.,
OINIOJOTBOPCHUA, Pa3sBUTUA u Pa3MHOXKCHUA,

WHIWBUIYaJIbHOTO pPa3BUTHS OpraHm3Ma (OHTOTEHE3a),
OOprOBI 3a CyIIECTBOBAaHWE, ECTECTBEHHOTO OTOOpA,
BUJI000pa30BaHMsl, MPUCTIOCOOJICHHOCTH OPraHU3MOB K
cpene OOWTaHWS, BIMSHUS KOMIIOHEHTOB 3JKOCHCTEM,
AHTPOINIOTEHHBIX HU3MEHEHUH B DKOCHUCTEMAax CBOEH
MECTHOCTH, KPYrOBOpPOTa BEIIECTB U IPEBPAIICHHUC
3Hepruu B 6uocdepe;

- c(popMHpPOBAHHOCTh YMEHHS NPUMEHSTH IOyYEeHHBIE
3HAHUA Ui OOBSICHCHUS OHMOJIOTMYECKUX IPOIECCOB H
SIBJICHWUH, NI TPUHSATHS TPAKTUYCCKUX PEIICHUHA B
MOBCETHEBHOW  JKM3HM C  TENbI0  0o0OecredeHus




AKOJIOTHYECKUE 3HAHUS I aHAJIW3a MPUKIIAIHBIX
po0JIeM XO03IMCTBEHHON ACSITCIIBHOCTH;

- CIOCOOHOCTh K CaMOCTOSTEIBHOMY IPOBEICHHIO
HCCIEAOBAHUM, MOCTAHOBKE €CTECTBEHHO- HAYYHOTO
SKCIIEPUMEHTA, HCIIONBb30BaHUI0 HH(OPMAIMOHHBIX
TEXHOJIOTHH NI pEelIeHHs HayYHBIX u
po(heCcCUOHATBHBIX 33]1aY;

- CHOCOOHOCTh K OLIEHKE J3THYECKHX acCIeKTOB
HEKOTOPBIX WCCIIeTOBAaHUN B obnacty
OnoTeXHONOTUH  (KJIOHUPOBAHUE, HMCKYCCTBEHHO®
OILIOJIOTBOPEHHUE).

0e30macHOCTH  CBOETO  3[0POBbS U 3II0POBBS
OKPY’KAIOIINUX JIFOJCH, COOJIOMEHUS 3I0pPOBOTO 00pasa
JKU3HU, HOPM TPaMOTHOTO TMOBEICHUS B OKPYXKAIOIICH
NPUPOJTHOW  Cpele;  MOHMMaHWe  HEOOXOJUMOCTH
WCITOJIB30BaHUS JOCTIKEHUH COBPEMEHHOW OWOJIOTHH H

OMOTEXHOIOTUI JUTS PaIOHATBHOTO
MPUPOAOTIONH30BAHUS;

- chOpMHPOBaHHOCTh yMEHHsI pemiath OWOJOTHYECKHCE
3a1a4w, COCTaBJISTh TeHOTHUITHYECKUE CXEMB]

CKpEIMBaHUS JJI  pa3HbIX TUIIOB  HACJICJOBaHUS
NPU3HAKOB y OPraHU3MOB, COCTABIISTH CXEMBI IEPEHOCA
BEIICCTB W DHEPrUU B DKOCHCTeMax (IIEMH THUTAHHS,
MUILIEBBIE CETH);
- c(hOpMHUPOBAHHOCTh YMEHUH KPUTHYECKH OLICHUBATH
UHPOPMAITUIO OHMOJIOTYECKOTO COJICpIKaHMS,)
BKITIOYAIONIYIO TICEBJOHAYYHbIC 3HAHHS W3 Pa3IMYHBIX
MCTOYHHUKOB (CpeACTBa MacCOBOM MH(POPMALIUH, HAYIHO
MOMYJISIPHBIE MaTePUAITbl); HHTEPIPETHPOBATH STHYCCKHCE
aCTeKThl COBPEMEHHBIX HCCIIEIOBAHUH B OHOJIOTHH,
MeIUIHEe, ONOTEXHOJIOTHU; PACCMAaTPUBATh III00ATBHBIC
9KOJIOTHYECKHE poOIeMBI COBPEMEHHOCTH,
(hopMHpOBaTh IO OTHONICHWIO K HUM COOCTBEHHYIO
MO3ULHIO;
- copMUPOBaHHOCTH yYMEHHH CO31aBaThb COOCTBEHHBIC
NUCBMEHHBIE W yCTHBIE COOOIIGHHS Ha OCHOBE
OmosTorHIeCcKon nHpopmaru 3 HECKOJIbKHX|
WCTOYHUKOB, TPAMOTHO HCHONb30BaTh MOHATHHHBIN
anmapart OMOJIOTHH.

IIK-1.1. Opzanu3zoeviéamov KOM@oOpHHbIE YC108UA COOEPHCAHUA COOAK.

JINYHOCTHBIE Pe3yJIbTATHI:

- TOTOBHOCTh K TIPOJOJDKCHHIO O0O0pa3oBaHHS U
MOBBIIIEHHIO KBaJTU(UKAITUT B n30paHHON
Mpo(heCCHOHATBHON  NIEATCNILHOCTH HAa  OCHOBE
pa3BUTHUS IPOPECCHOHABHBIX KOMITETCHITHH.

MeTtanpenMeTHBbIE pe3yJIbTATHI:
- WCMONB30BAHHE PA3IUYHBIX HHGOPMAITMOHHBIX
00BEKTOB, C KOTOPBHIMH BO3HUKAaEeT HEOOXOIUMOCTH
CTAJIKMBaTbCs B  npodeccCHoHaNbHON cdepe B
W3YYCHUU SIBJICHUH U ITPOIECCOB.

- yMETh  BBIIBJIAT,  NPUYHHHO-CJICICTBCHHBIC
OMOJIOTHYECKHE CBA3U

1.4. O01mast TPy10eMKOCTb JUCUMUIIJIMHbI.

VYuebnas Harpy3ka (Bcero) 176 yacoB, B TOM 4ucIe:
- o0s13arenbHas ayaAuTopHas yueOHasi Harpy3Ka oOydvaromierocs - 136 ydaca;

- UHIMBHUAYAJbHBIA MPOEKT — 32 yaca;
- KOHCYJIbTallu1 — 2 4aca;
- MPOMEXYTOYHAs aTTECTAIUs — 6 YacoB.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHOI padoThI

Buj y4eOHbIX 3aHATHI

O0BEéM yacoB

cemecmp Hroro
1 2
Y4yeOHasi Harpy3ka (Bcero) 50 126 176
O0s3aTeibHAsA ayIMTOPHAs Harpys3ka (Bcero), B ToM 50 88 138
ymcie:
- JEKIIUH 16 42 58
- IPaKTUYECKUE 3aHATUS 34 44 78
CamocTosiTesqibHasi padora - - -
NuauBuayaabHbI MPOEKT - 32 32
Koncyabranuu - 2 2
®opMa NPOMEKYTOUYHOM ATTECTANMU MO IUCHUIINHE:
-nuddhepeHITnPOBAHHBIN 3a4eT + - +
-3K3aMeH - + +
6 6




2.2. TemaTnueckuii iaH u coaepxkanue Jucuumanabl CO0.01.08 buonorus

HanmeHoBaHMe pa3ieioB U TeM Coaepixkanue yueOHOro MaTepuaJa, JJabopaTopHblie H NpakTuieckue padorsl, |O0bem/@opmupyemble
caMoCTosITe/IbHAsE padoTa 00y4arIuXCcs JacoB | KOMIIETCHIINHU
1cemecTp
Pa3nes 1. Buonorns kak Hayka. ZKuBble cHCTeMbI M UX OPraHM3ALUSA
Tema 1.1. Coaep:kaHue yueOHOT0 MaTepHajia 2 OK-07
Buosiorns B cucreme Hayk. O6mas  [buonorust — Hayka o kuBoit nmpupoze. CBsizu OHOIOTUU ¢ OOIECTBEHHBIMU, TEXHUYECKUMHU
XapaKTePUCTHKA KU3HM. U JpYTMMHU €CTECTBEHHBIMU Haykamu, (unocoduel, pemuruen, 3THUKOW, ICTETUKOW U
npaBoM. Ponp Ouonornn B (OpMUPOBAHMM COBPEMEHHON HAay4YHOW KapTHHBI MHpA.
Cucrema GMONIOTUYECKHUX HAYK.
MeToabl MO3HAHUS JKUBOW MPUpPOAbI (HaOMIOEHHE, SKCIIEPUMEHT, OIMCaHHUe, U3MEPEHHE,
KJaccuukanms, MOJETMPOBaHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).
KuBbie cuctembl (O6MocHcTEeMBl) Kak HOpeAMeT u3ydeHHus Ouonoruu. OTIuune >KUBBIX
CHUCTEM OT HeOpraHU4eCcKou mpupoabl. CBOMCTBa OMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHU OpraHu3alnuu ouocucrem: MOJIEKYJIIPHO-T€HETUYECKHUIA, KJICTOYHBIN,
OpTraHW3MEHHBIM,  TOMYJISIIMOHHO-BUJIOBOM, OSKOCHUCTEMHBIH  (OHMOTEOIEHOTHYCCKUI),
OrOoChEepHBIN.
[IpakTHYecKoe 3aHATHE. 2
MeTopl nccaea0BaHus B OMOJIOTHH: MUKPOCKOIIHS, XpoMatorpadus, anekTpodopes, MeTo
MEUEHBIX aTOMOB, TU(PepeHnaTbHOE IeHTPUPYTrupOBaHHe, KyJIbTypa KIETOK.
Pa3zgen 2. XUMHYECKHH COCTAB M CTPOCHUE KJIETKHU
Tema 2.1. Coaep:xkaHue yue0HOT0 MaTepHajia 2 OK-07
Xumuyeckuii coctaB kjieTku. Boga u [[{utonorus — Hayka o kierke. KnerouHas Teopus — mpuUMep B3aUMOJEHCTBUS HJIEH U
MHHepaJibHbIe BelllecTBa. (akTOB B HAYYHOM ITO3HAHUU. METO/Ibl U3yUEHUSI KIIETKH.
XUMUYECKUN COCTAB KJIETKU. XUMUYECKUE DIIEMEHTBI: MAaKPOAJIEMEHTBI, MUKPO3JIEMEHTHI.
Bona u muHepanbHble BemiecTBa. DyHKIMM BOAbl U MHHEPAJIbHBIX BEIIECTB B KIIETKE.
[lonnep>kaHue OCMOTHYECKOTo OanlaHca.
[IpakTHYecKoe 3aHATHE. 2

buonornueckas pOJib MHUHEPAJIBHBIX BEIICCTB B obecrnieueHN KU3HEACATCIbHOCTH
OpTaHnu3MOB, IPOABJICHUSA I[I/ICGaJIcha MHHCPAJIBbHBIX 3JICMCHTOB.




Tema 2.2.
Buosiornyecku BakHbie XUMHYECKUE
coeUHEHUd.

Conepxanue y4eOHOro Marepuaja

benku. CoctaB u cTpoeHHEe O€IKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCIKOB. YPOBHH
CTPYKTYpbl O€NKOBOH MoJleKynbl. XHMHYECKHEe CBoiicTBa OenkoB. buonorndeckue
byHKIIMHA OETKOB.

depmeHThl — Ouojoruueckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA IEHTP,
cyoctpatHas crneuuduyHoctb. Kodepmentsl. Butamuabl. Otiauuus (HEepMEHTOB OT,
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrieBoabl: MOHOCaXapuIsl (TII0KO03a, prbo3a U Ae30Kcupru0o03a), Aucaxapuasl (caxaposa,
JaKTO3a) M MOJHMCAaXapuabl (Kpaxmall, TJIUKOTeH, LeJUIono3a). buonornyeckue (yHKImu
yriaeBonoB. Jlumunpel: Tpurmuuepuabl, GocPoaunuabl, crepouabl. [ 'mapoduiabHO-
rupooOHble cBoiicTBa. buonormueckue ¢ynkiuu nunuaoB. CpaBHEHHE YIIIEBOJIOB,
OENIKOB U JINMU0B KaK UCTOYHUKOB SHEPTUH.

Hyxnennosbie kucnotsl: JJHKu PHK. Hykneoruasl — MOHOMEpBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u pynakunu JJHK. Ctpoenne u pynkmuun PHK. AT®: crpoenue u pyHKInn
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I[IpakTuyeckoe 3aHsATHE.

buonornyeckue Gpynkiun 6eaxoB. epMeHT — OHoJIOrHUecKue KatanuzaTtopsl. CTpoeHue
dbepMeHTa: aKTUBHBIA IIEHTp, cyOcTpatHas crneruduunocts. Kodepmentsl. ButamuHsbl.
OTtnuuns (pepMEHTOB OT HEOPTaHMUECKUX KAaTalIU3aTOPOB.

Pemenne 6uonornyeckux 3aaad.
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Tema 2.3.
CTpyKTYpHO-(pYHKIIHOHAJIbHAS
OpraHM3anus KJIeToK.

Conep:xxanue y4eOHOro MmaTepuaJja

KrneTka kak nenocTHas >kuBas cucreMa. OOmre NMpu3HaKky KIETOK: 3aMKHYTasi HapyxKHast
MeMOpana, monekyibl [JHK kak renernueckuii anmapar, cucreMa cuHTe3a Oernka.

Tumbl  KIETOK: dJyKapuoTHyeckas U mpokapuoTuuyeckas. OCOOEHHOCTH CTPOCHHS
MPOKAPUOTUYECKON KIETKH. CTpOCHHE HSYKapUOTHUYECKON KIIEeTKU. OCHOBHBIE OTJIWYHUS
[PacTUTENIbHOM, YKUBOTHOIN U TPUOHOM KIIETKH.

[ToBepXxHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIMKC, MX (yHKUIHUU.
[Tna3zmaTtuueckas MeMOpaHa, e CBOMCTBA U (DYHKITUH.

[{uToriasma u ee opranouasl. OmpHomeMmOpanHble opraHouasl kietku: OIIC, ammapar
['onpmxu, nuzocomsl. [1oyaBTOHOMHBIE OpPraHoOMIbl KJIETKH: MUTOXOHAPWH, IUIACTH]IBIL.
[IpoucxoxxaeHne MUTOXOHIpUNA M TuiacTuA. Buabl mnactua. HememOpaHHBIE OpraHOUAbBI
KJIETKWA: PUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPHUOIH, PECHUYKH, SKIYTUKH. DyHKIUH
OpraHOUJOB KJIETKU. BrirtoueHus.

SAnpo — perynaropHsiii neHTp kineTku. CTpoeHue sapa: siaepHas 000JI04Ka, KapruoIriazma,

XPOMATHH, PBIIIKO. XpPOMOCOMBI. TPaHCIIOPT BEILECTB B KIIETKE.
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IIpakTHYecKoe 3aHATHE.

OCcoOEHHOCTH CTPOCHUS IPOKAPUOTUICCKOMN KIIETKH.

CtpoeHue KIeTKU (pacTeHHs, >KUBOTHBIC, TPUOBI) M KJIETOYHBIC BKJIIOYCHUS (Kpaxmal,
KapOTUHOM/IBI, XJIOPOILJIACThI, XPOMOILIIACTHI).

Pa3nen 3. KusHeneaTe ILHOCTH KJIETKH

Tema 3.1.
OOMeH BelleCTB M MpeBpallieHue
JHEPTrUM B KJIETKe

Conepxanue y4eOHOro Marepuaja

OOMeH BemecTB, WKW MeTaboau3M. AccuMuisanus —(TJIACTHYSCKUM  OOMEH) |
TUCCUMMIIALIUS (SHEPreTHUECKUIT OOMEH) — JIB€ CTOPOHBI €IUHOTO MpoIecca MeTaboIr3Ma.
Posib 3aKOHOB COXpaHEHHs BeUIeCTBAa W HHEPrUM B IMOHUMaHUM MeTaboiu3Ma. Turbl
oOMeHa BelecTB: aBTOTPOQHBII U reTepoTpodHblid. Ponb hepMeHTOB B 0OOMEHE BEUIECTB U
MIPEBpAIEHUH SHEPTUU B KJIETKE.

@®otocunTe3. CBeroBass u TeMmHOBass ¢a3el (oTtocuHTe3a. Peakmum ¢orocuHTE3A.
D¢ dexkTuBHOCTL (PoTocMHTE3a. 3HaueHHWe (OTOCHHTE3a IS KU3HHM Ha 3emuie. BrusHue
yCcIOBUH cpeabl Ha (OTOCHHTE3 M CHOCOOBI TMOBBIIMICHUS €r0 MPOAYKTHBHOCTH Y
KYJIbTYPHBIX pacTeHUW. XEMOCHHTE3. XEMOCHUHTE3HMpyrolme Oakrepuu. 3HAYCHHUE
XEMOCHHTE3a JJIS )KU3HU Ha 3eMIIe.

DHepreTUYecKuii oOMeH B  KJeTke. PacmieruieHne  BEIIECTB,  BBIACICHHE U
AKKyMYJMpPOBAaHHE OHHEPIUU B KJIETKE. OTambl HHEPreTHYECKOro obOmeHa. [nmkonms.
bpoxxenue u ero Bumael. KucnopogHoe oOKucIeHHE, WIM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe pochopunrpoanne. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

IIpakTHYecKoe 3aHATHE.

3HaveHne GoTocuHTE3a JUIS )KU3HU Ha 3emiie. BiausHue ycrmoBuid cpenbl Ha (OTOCUHTE3 H
CHOCOOBI OBBIILIEHUS €T0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

Tumnbl oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpoHBII, a3pOOHBINH U aHAPOOHBIH.
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Tema 3.2.
BuocunrTes 0eka.

Conepxxanue y4eOHOro Marepuaja

Peakiun matpuuHoro cuHrte3a. ['eHernueckas wuHbpopmanus u JHK. Peanuzanms
reHEeTUYECKOM MHpopMalnu B KIeTKe. | eHeTudeckuii Kol U ero cBorcTBa. TpaHCKpUIIs
— wmatpuuabld cuHTe3 PHK. Tpancmsmus — OmocuHTEe3 Oenka. ITambl TPaHCIAIUU.
KoaupoBanue amuHokucaoT. Poib pubocom B 6MocuHTE3€e Oemnka.

IIpakTHYecKoe 3aHATHE.

Penenue 3ama4 Ha onpezesieHne MoCaeI0BaTEIbBHOCTH HYKICOTUIOB.

Hexknerounsie (hopMbl xKU3HU — BUpYCHI. McTopus oTkpsiTis BupycoB (/1. 1. iBaHOBCKMIA).
OCOOCHHOCTH CTPOCHHSI M IKU3HEHHOTO IHMKJIa BHpPycoB. bakrepmodaru. bonesnu
pacTeHuil, )KMBOTHBIX M 4eJOBEKa, BbI3bIBacMble BUpycamu. Bupyc mmmyHozeduuuta
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yenoBeka (BUY) — Bo3Oyautens CIIWM/a. IIpodumnaktuka pacnpocTpaHeHUs BHPYCHBIX
3aboseBaHui

Pasznen 4. Pa3MHOKeHHe U MHAUBHUAYAJIbHOE PA3BUTHE OPraHM3MOB

Tema 4.1.
JKM3HEeHHDLIHA MUKJ KJIEeTKH.

Conep:xxanue y4e0OHOIro MmaTepuaJja

KneTouHblii LMK, WM SKU3HEHHBIH MK KieTku. MHrepdaza u muto3. Iporeccsl,
npoTtekatomue B nHTepdasze. Permukamus — peakius marpuydoro cuaTe3a [JHK. Ctpoenne
XpOMOCOM. XPOMOCOMHBIM Habop — KapuoTurl. JIUMIIOMAHBIE W  TaruIOUIHBIN
XpoMOCOMHBIE HaOopbl. Xpomatunbl. LluTonoruueckue OCHOBBI Ppa3MHOXKEHHS U
WHJIUBUIYaJIbHOTO PAa3BUTHsSI OpraHu3MoB. JleneHue kjeTku — muto3. Cramuu MuTO3a.
[Iponiecchl, MPOUCXOIAIINE HA PA3HBIX CTAIUSIX MUTO3a. BUOJOTMYECKU CMBICT MHUTO3A.
[IporpamMMupyemasi ruOenb KIETKH —aIlomnTo3.

IIpakTn4yeckoe 3aHsATHE.
]_[I/ITOJIOI‘I/I‘ICCKI/IG OCHOBBLI Pa3MHOKCHUA U UHAUBUAYAJIbHOT'O PA3BUTHA OPTraHHU3MOB.
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Tema 4.2.
@DopMbI Pa3MHOKEHHUS OPTaHU3MOB.

Conep:xxanue y4e0HOIro MmaTepuaJja

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe U mojoBoe. Bupl 6ecronoro pa3MHOKEHHUS:
NelieHne HaJaBO€ M IMOYKOBAHHME OJHO M MHOTOKIIETOYHBIX, CIOPOOOpa3oBaHHE,
BEreTaTUBHOE pa3MHOXEHUE. VICKyCcCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €0 3HAUEHUE
IS CEJIEKLIU Y.

[lomoBoe pa3MHOXKEHHE, €ro OTInYMs oT Oecriosioro. Meiio3. Ctanuu meiio3a. [Ipomeccsl,
MPOUCXOAIIME Ha cranusx Meirosa. [loBenenue xpomocoMm B Mmenose. Kpoccunrosep.
buosorndyeckuii CMbICI M 3HaueHHe Meio3a. ['ameroreHe3 — mporecc 00pazoBaHHS
MOJIOBBIX KJIETOK Y KHBOTHBIX. [107I0BBIE %Kene3bl: CEeMEHHUKH U sudHuKd. OOpa3oBaHue U
pa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CIepMaTro30M], SWLEKJIETKa) — CIIEpMaTOreHe3 U
ooreHe3. OCOOCHHOCTH CTPOCHHS SHIEKJIETOK W crepMaTo30uaoB. OIIOI0TBOpPEHUE.
[TapTeHorenes.

IIpakTHYecKoe 3aHATHE.

Bupl 6ecrionoro pasMHOXKEHHUs: JIeJICHHE HAaJBOE U MTOYKOBAHUE OJJHO U MHOTOKJIETOUHBIX,
cropooOpa3oBaHUe, BEreTaTMBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE  KJIOHHUPOBaHHE
OpTraHnu3MOB, €0 3HAYCHUC [JI CCIICKIIUU.
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Tema 4.3.
NupuBuayanbHoe pa3BuTHE
OpPraHu3MoB

Conepxanue yueOHOro Marepuaja

NunuBuayanpbHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Oransl SMOPUOHATIBHOTO PAa3BUTHUS Y TIO3BOHOYHBIX KUBOTHBIX: JIpOOJICHHUE, TacTPYJISAIMS,
opranoreHe3. [locTaomMOpuOHaNBbHOE pa3BUTHE. THITBI MOCTAMOPHOHAILHOTO PAa3BUTHS:

npsMoe, He MpsMoe (JTMUMHOYHOE). BrusiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
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CIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIE ypojacTBa. PocT u pasButue pacrenuii. OHTOreHes
LBETKOBOI'O PACTEHHUS: CTPOECHUE CEMEHU, CTaJAUH Pa3BUTHUS

IIpakTuyeckoe 3aHsATHE.
Tumnbl MOCTAMOPUOHATIBHOTO PA3BUTUSA: MpsIMOe, HE MpsAMoe (JMUYMHOYHOE). BriusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKICHHbIE YPOICTBA.

Tema 4.4. I[IpakTnyeckoe 3aHsATHE.
Oco0eHHOCTH CTPOEeHUs U pa3BuTHs |[KaHU XUBOTHbIX. CTpOEHHE OPraHOB M CHUCTEM OpPraHOB YKMBOTHBIX. (DYHKIMOHAJIbHAs
MAaKpOOPraHu3mMa cucteMa opraHoB. ['omeocra3 opraHm3smMa W €ro MOJIAEPKAHHE B  IIpoIEecce OK-07
YKU3HEJCATEIBHOCTH. 3HAYEHHUE MPOSIBICHMS Pa3ApaXUMOCTH U perymsuuu. llporeccsr MK-1.1
PKU3HEAESTEIbHOCTH KUBOTHBIX. [IpnumHbBl HapylieHud pa3BUTHS OpraHu3MoB OpraHel
penpoaykuuu, cTpoeHue u GyHkuuu. MHGeknnu u ux npeaynpexieHue.
Bcero 1 cemecTp 50
II cemectp
Pazgen S. HacjiencTBEeHHOCTh U MKBMEHYUBOCTH OPraHU3MOB.
Tema 5.1. Coaepixkanue yueOHOro MaTepuajia OK-07
3akoHomepHocTH HacaenoBanusi  |[Ipenmer u 3agaun reHeTuku. Ponib IUTONOTUH U 3MOPHOJIOTHN B CTAHOBJICHUH T€HETHKHU.
MeTonbl  TeHETHKH  (THOPUIO0IOTHYECKHIA, LUTOT€HETHYECKU, MOJIEKYJISIPHO-
reHeTuyeckuil). OCHOBHBIE TEHETHYECKHEe TMOHATUSA. ['eHeTmyeckass CHMBOJIMKA,
HCIIOJIb3yeMasi B CXEMaX CKpEIIMBaHUN.
3aKOHOMEPHOCTH  HACIEIOBaHWSl  MPU3HAKOB,  ycTaHoBIeHHble [.  MeHnenem.
MoHOruOpuaHOEe CKpeIMBaHue. 3aKOH eIWHO0O0pas3usi THOPHIOB INEPBOTO IOKOJICHUS.
[IpaBuiio JOMUHHMpPOBaHUA. 3aKOH PACILEIUICHUS MPU3HAKOB. ['MIoTe3a YMCTOTHI TraMer.
[TostHOE M HemoIHOe TOMHHHpOBaHUE. [IUrnbOpuaHOe CKpemuBanue. 3aKOH HE3aBHUCUMOTO
HACJIEJOBaHMsI TMPHU3HAKOB. lluTOreHeTHMueckne OCHOBBI AUTHOPUTHOTO CKpELIMBAHUS.
AHanu3upylollee ckpemuBaHue. lcnonb3oBaHue aHaIU3UPYIOUIETO CKPEIIUBaHUS IS
OTIpeIeTICHUS TEHOTHITA OCOOH.
IIpakTuyeckoe 3aHsATHE.
Vcropust CTaHOBIIEHHMS U DPa3sBUTHUs TICHETUKM Kak HaykKu. DBkiuag pocCUUCKHX U
3apyOeXHBIX YUCHBIX B Pa3BUTHE T€HETUKH.
Pemienne 3amau  Ha ONpeNEICHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEJICTBEHHBIX
NPU3HAKOB MpPU MOHO-, -, MOJUTHOPUAHOM U aAHAIM3HPYIOIIEM CKpPELIUBaHUH,
COCTaBJICHHE T€HOTUITUYECKUX CXEM CKPEIIMBAHUSI.
Tema 5.2. Coaep:xkaHue yue0HOT0 MaTepHajia OK-07

CuenjieHHOE HAacCJIe0BaHue

CueruieHHOe HaclefoBaHMe Tpu3HakoB. PabGora T. Moprana mo CHEIIICHHOMY




NPHU3HAKOB

HaCJICOJOBAHUIKO TI'CHOB. HapymeHHe CHOCIIJICHHUA TICHOB B PCE3YyJIbTAaTC KPOCCUHI'OBECPA.
XpOMOCOMHAasi TE€OpUsS HACIEICTBEHHOCTH. ['eHeTnueckue KapThl. [eHeTwka mona.
XpOMOCOMHOE ONpeieNIeHUE 1Moja. AyTOCOMBI M TOJIOBBIE XpOMOCOMBI. ['oMorameTHbie 1
rereporaMmeTHble opranu3Mbl. HacienoBanue npu3HakoB, CIEMJIEHHBIX C ITOJIOM.

IIpakTuyeckoe 3aHsATHE.

Pemenune 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUSA HACJICICTBCHHBIX
MPU3HAKOB TMPU CLEIUICHHOM HAcCJIeOBaHUH, COCTaBJICHHE TE€HOTHUIIHYECKUX CXEM
CKpEIMBaHUsA

Tema 5.3.
33KOHOMepHOCTI/l N3MECHYMBOCTH

Conepxxanue y4eOHOro Marepuaja

M3meHunBOCTh. Bubl N3MEHUMBOCTH: HEHACIIEACTBEHHASI U HACIEACTBEHHasA. Poib cpensbl
B HEHACJICICTBCHHON M3MEHUMBOCTU. XapaKTEePUCTHKA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.
BapuanuoHHblii  psAI W BapualMoHHas KpuBad. Hopma peaknuu — npu3HaKa.
KonuuecTBeHHbIE M KauyeCTBEHHbIE TMPU3HAKM M MX HopMma peakuuud. CBOHCTBA
MOIU(PUKAITHOHHOM U3MEHYHMBOCTH. Hacnencreennas, WIn F€HOTHIINYECKas
U3MEHYMBOCTh. KOMOMHATHBHAs M3MEHYMBOCTh. MeW03 U TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOM M3MEHUYUBOCTH. MyTallMOHHAss U3MEHUYUBOCTh. Kiaccudukarys MyTtanmii:
reHHBIC, XPOMOCOMHBIE, TCHOMHBIC. YacToTa U MPUYHHBI MyTanuidi. MyTareHHbIe (PaKTOPHI.
3aKoH TOMOJIOTHYECKHUX pAloB B HaCJIEeACTBEHHOMN U3MEHYUBOCTH
H. 1. BaBunosa

IIpakTuyeckoe 3aHsATHE.

XapakTepucTuka  MOJUM(PUKAMOHHOW  WM3MEHYMBOCTH.  BapuanMoHHBI  pan U
BapualMoHHas KpuBasd. Hopma peakumm npusHaka. KojaudecTBeHHbIE M Ka4eCTBEHHBIE
NPU3HAKK U UX HOpMa peakuuu. CBoHCTBa MOIM(UKAITMOHHONW U3MEHUNBOCTH.
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Tema 5.4.
I'eneTHKa 4ejl0BEeKa

Conepxanue y4eOHOro MaTrepuaja

I'enetuka yenoBeka. Kapuorum wyenoBeka. OCHOBHBbIE METOJIbI TEHETHKH YEJIOBEKA:
reHEAIOTUYECKUH, OJM3HEIOBBIN, HUTOTCHETUYCCKHA, OMOXMMHYECKHUN, MOJCKYISIPHO-
reHeTndeckuii. COBpeMEHHOE ONpEe/IeICHUE TEeHOTHUNA: MOJTHOTEHOMHOE CEKBEHUPOBAHME,
reHOTUITUPOBaHKE, B TOM drciie ¢ moMotbio [111P-anann3a. HacneacrBennbie 3a00eBaHus
YeJIOBeKa: TEHHBbIE O0Je3HM, OOJE3HM C HACIEIACTBEHHON MPEeapactoyioKeHHOCTHIO,
XpoMOcoMHBIe Ooyie3Hr. CoMaTHYecKue U TeHepaThBHbIE MyTanud. CTBOJIOBBIE KIIETKU.
[IpuHtunel  370poBOTO  O0Opa3a JKU3HMU, JAUATHOCTUKH, TPOPUIAKTAKH W  JICUCHHS
FeHETHUUECKUX  Oose3Heil.  MeAuKO-TeHEeTHUeCKOe  KOHCYJIbTHpPOBaHWE.  3HAYCHUE
MEIUIIMHCKOM TEHETUKH B TPEAOTBpAICHUU M JICYCHHUH TE€HETUYECKUX 3a00JIeBaHUM

4CJIOBCKA.
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IIpakTHYecKoe 3aHATHE.
OcHOBHBIE METOBI TEHETUKH 4YesioBeKa. COCTaBICHHE U aHAJIN3 POJOCIOBHBIX YEJI0BEKa.

Pa3zgen 6. DBosronoHHAas 0MOJIOTHSA

Tema 6.1.
JBOJIIOLIMOHHAS TEOPUSA U €€ MeCTO B
omoJIoruu

Conep:xxanue y4eOHOIro MmaTepuaJja

[IpennocelIki BO3HMKHOBEHHUS SBOJIIOIIMOHHOM TEOpHUU. OBOJIIOLMOHHAs Teopus U €€
MecTO B Ouosioruu. BiusiHHE 5BOSIONMOHHONW TEOPUM HAa pa3BUTHE OWOJOTMM U APYrHX
Hayk. CBuerenscTBa 3BoMoLMU. [laneoHToNOrNYECKNE: MOCIEI0BATENBHOCTD M1OSBICHUS
BUJOB B MAJEOHTOJIOTUYECKON JeTonucu, nepexoaHsie ¢opmbl. buoreorpapuyeckue:
CXOJICTBO U paznnuue (ayH u Gop MaTEPUKOB U OCTPOBOB. DMOPHOIOTMUECKUE: CXOCTBA|
U Pa3In4usg SMOPUOHOB DPA3HBIX BHJOB IO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE:
FOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYyIIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEJACTBEHHOCTH U OCHOBHBIX META0O0IMUYECKUX
nyTel y BCEX >KMBBIX OpPraHu3MoB. OBojrounoHHas Teopus Y. JlapBuHa. Ilpennocbuiky
BO3HMKHOBEHHs [JapBUHM3Ma. JIBIOKyIME CHIIBI DJBOMIOUMM BUIOB 10 /[lapBuRYy
(M30BITOYHOE  pa3MHOXKEHHE TIPU  OTPAHUYEHHOCTH  PECYpcoB, HeompeAeiaEHHas
W3MEHYHBOCTH, 00ph0a 3a CYIIECTBOBAHHUE, €CTECTBEHHBIM OTOOD).

IIpakTHYecKoe 3aHATHE.
Hcropust pa3BUTHS  JBOJIOIMOHHBIX MpeACTaBiIeHUd B Ouomnoruu. [Ipeamocwsuiku
BO3HUKHOBCHUA NapBUHHU3MA.
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Tema 6.2.
Mukpo3Boarouns

Conepxanue y4eOHOro Marepuasa

Cunrerndeckast Teopus sBomonun (CTD) u e€ 0OCHOBHBIC MOJIO0KEHUS. MHUKPOIBOJIOIIHS.
[Tonynsmust Kak eIuHUIA BUAA U SBOMIONUH. [[Brkymue cuibl ((hakTopbl) 3BOIIOIUN
BUJOB B npupoge. MyTalUOHHBIA TpOLECC M KOMOMHATHBHAs HM3MEHYHMBOCTb.
[lomynsmoHHbIe BOJMHBI U Apeiid reHo. M3omsmus u murpamus. EcrecTBeHHbII 0TO0p —
Harpasystomuii Gaktop sBoonnn. Popmbl ecTecTBeHHOro oToopa. IIprucnocob6ieHHOCTh
OpPraHU3MOB Kak pe3yJabTaT »3BOJIOLUHU. [IpuMepsl MpHUCIIOCOOICHUN y OpraHU3MOB.
Apomopdo3sl 1 upuoamantanuu. Bun u BupooOpazoanue. Kpurepuu Buma. OcHOBHBIE
¢dopMbI BH1000pa3oBaHMA: TeorpapuuecKoe, IKOJIOrHYECKOe.

OK-07

Tema 6.3.
MaxkposBosouust

Conepxxanue y4eOHOro Marepuaja
Makpospomonus. DopMel  3BOIOIMH:  (UIETHYECKAs, TUBEPreHTHAs, KOHBEPICHTHAs,
napasuienbHasi. HeoOpaTuMOCTh SBOIOIHH.

IIpakTHYecKoe 3aHATHE.
Omnucanue NpucrnocoOJeHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOTO XapaKTepa.

OK-07




Pa3nes 7. Bo3HMKHOBeHMeE U pa3BUTHE KU3HHM Ha 3eMule

Tema 7.1.
3apo:kaeHue H pa3BUTHE KU3HU

JloHayuHbIE NPEACTABICHUS O 3apOXACHUU XKU3HU. HayuHble rumore3sl BOZHUKHOBEHUS
PKU3HHU Ha 3emiie: aOMOTeHe3 U MaHCIepMus. XUMUYECKast BOJIONMSA. AOUOTCHHBI CUHTE3
OPraHMYECKHUX BEIECTB H3HEOPIaHUYECKUX. OKCIEPUMEHTAIBHOE IOJITBEP)KICHUE
XUMHUUYECKOU dBOJIIOIMK. HavanpHbIe 3Tanbl OMoIorndeckoi ssosrornu. [ umoreza PHK-
mupa. GopMupoBaHre MeMOpPaHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKIETKU. IlepBbie
KJIETKM 1 UX 3BOMOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.

PasBuTHe x13HM Ha 3emiie 1o ’paM u nepuogam. Karapxeil. Apxeiickas U IpoTepo3oiickas
Opel. [lanmeo3oiickast spa U e€ mepuoAbl: KEMOPHHCKWN, OPIOBUKCKUN, CHUITYPUUCKHUH,
JIEBOHCKMI, KAMEHHOYTOJIbHBIN, IIEpMCKU. Me3o3olickas 3pa U €€ Iepruosl: TPUACOBBIH,
ropckuii, MenoBoi. KaifHo3olckasgs 3pa M €€ NepuOAbl: IaJeOreHOBBIN, HEOTEHOBBIH,
AQHTPOIIOr€HOBBIN. XapaKTepUCTHUKA KJIMMAaTa U T€0JIOTHYECKUX ITIPOLIECCOB.

IIpakTuyeckoe 3aHsATHE.

OCHOBHBIE 3Tambl HBOJIOLUUN PACTUTEIBHOIO U JKUBOTHOTO MHpa. Apomopdossl y
pacTeHui U KUBOTHBIX. [losiBIIeHNE, pacBET ¥ BBIMUPaHHUE IPYII KUBBIX OPraHU3MOB
Cucrema OpraHMYECKOro Mupa Kak OTpa)keHHe 3BOJOLHMH. OCHOBHBIE CUCTEMATUUYECKUE
PYIIbl OPTaHU3MOB.

OK-07

Tema 7.2.
ITpoucxoxaenue yeaoBeKa —
anTponorene3. OcHOBHbIE CTAUHN
IBOJIIOIHUH YeJT0BeKa

Conep:xxanue y4e0OHOro MmaTepuaJja

DBOJNIOIUSL  YellOBeKa. AHTPONOJOTHs Kak Hayka. Pa3BuTue TPEACTaBICHUN O
MIPOMCXOXKACHUN YeloBeKa. MeToabl u3ydeHusi aHTpornoreHe3a. CXoncTBa M pa3linyusy
4yelloBEKa M KMBOTHBIX. CHCTEMATHUYECKOE IIOJIOKEHUE 4YesloBeKa./[BUKyIUe CHIIbI
(dakTopel) aHTpomoreHne3a. HaciencTBeHHas HW3MEHUMBOCTh M E€CTECTBEHHBIH OTOOP.
OOmecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBICHUE OPYIAUHA TpyAa, MbIIIeHHE, peub.OCHOBHBIE
CTaAUM W BETBU SBOJIOLMM YEJIOBEKA: aBCTPAJONMUTEKH, YenoBek ymenblil, YemoBek
npsaMoxoamui, YemoBek HeaHIepTaJIbCKUM, YUeloBEeK pa3yMHBI COBPEMEHHOIO THIIA.
Haxonaky HCKOMaeMbIX OCTaHKOB, BpEMs CYHIECTBOBAHMS, O0JIACTh PacHpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUSL.

UenoBeueckne pacbl. OCHOBHBIE OOJBIIHME pachl: €BpOINEOUIHAs (€Bpa3uiickas), HErpo-
aBCTpaJouJHasl (PKBAaTOpUAIbHAsl), MOHIOJIOMAHAs (a3UaTCKO-aMEpUKaHCKasl). YepTbl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENICH YEeIOBEYECKUX pac K YCIOBHSIM CYIIECTBOBaHUS.
EnunHcTBO yenoBeueckux pac. Kpuruka pacuzma.

IIpakTuyeckoe 3aHsATHE.
[IprcrocoOIeHHOCTh YeoBEeKa K pa3HbIM YCIOBUSM cpelbl. BimsHue reorpaduyueckoit

cpenbl Ha MOP(}OTIOTHIO M (PU3HOJIOTHIO YEIOBEKA.

OK-07




Pa3nen 8. Opranusmel U OKpyxkamas cpeaa

Tema 8.1.
JkoJiorus Kak Hayka. Cpeabl sKM3HH.
JKoJIornyecKkue paxkTopsl

Conepxxanue y4eOHOro Marepuasa

OKOJOTUsl Kak Hayka. 3aJjauyd M pa3liesibl  dKOJOTUH. MeTOIbl 3KOJOTMYECKHX
UCCIICIOBAaHUA. JKOJOTMYECKOEe MHPOBO33PEHHE COBPEMEHHOTO uenoBeka. Cpembl
oOWTaHUsl OPraHU3MOB: BOJIHAs, HA3€MHO-BO3IyIIIHAS, IOYBEHHAsI, BHYTPUOPraHU3MEHHas!.
Oxonorudeckue ¢akropel. Kraccudukamus skonoruueckux (akTopoB: aOMOTHUYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBHE HKOIOTMYECKUX (aKTOPOB Ha OpPraHU3MBI.
AOuotnueckue  (QakTOpel:  CBET, TeEMIeparypa, BIaxHOCTh.  DoTomepuoausM.
[IpucnocoOeHus: OpraHu3MOB K JeHCTBHUIO abmoThueckux (akTopoB. buomornueckme
PUTMBL.

buotnueckne  ¢dakTopel. Buael  OMOTMYECKMX  B3aMMOJCWUCTBHM:  KOHKYpPEHIIHS,
XUITHUYECTBO. [MapazuTusm, MYTyalli3M, KOMMEHCAIIU3M (KBapTHPAHCTBO,
HaxJICOHWYECTBO), aMEHCaIu3M, HEUTpaiu3M. 3HAYCHHE OMOTHYECKHX B3aMMOJICHCTBHIM
TUTSI CYIIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

IIpakTuyeckoe 3ansATHE.
Burasl OMOTHUYECKUX B3aUMOICHCTBUHA.

OK-07

Tema 8.2.
IKOJIOTHYECKHE XapAKTEPUCTUKH
NONyJIsIUU

IIpakTHYecKoe 3aHATHE.

OKOJIOTUYECKHE XApAKTCPUCTUKHA NOmynanud. OCHOBHBIE IIOKA3aTENHM  MOMYJISLMM:
YUCJICHHOCTb, INNIOTHOCTb, POXIACMOCTb, CMCPTHOCTBH, MPUPOCT, MHUIpaALlU. I[I/IHaMI/IKa
YMCIICHHOCTH MOMYJIANUU U €€ perynsauus. [Ioncyér mioTHocTr nonysiuui pa3HbeIX BUIOB
pacTeHU M.

OK-07

Pa3zgen 9. Coo01mecTBa M DKOJIOTHYECKHE CHCTEMBI

Tema 9.1.
Coo0mecTBa Opranu3Mos,
JIKOCHCTEMBI

CoobOmiectBO  opraHu3mMoB  —  OwonieHo3.  CTpykTypsl ~ OWOIlEHO3a:  BHAOBas,
pOCTpaHCTBEHHAs, Tpopuueckas (mumieBas). Bunsl-nomuHanTel. CBs3M B OHOIIEHO3E.
DKOJIOTHYECKHUE CHUCTEeMbI (9KocucTembl). [loHsiTHE 00 SKOCHCTEME M OHMOTEOICHO3E.
OyHKIIMOHATIbHbIE KOMIOHEHTBI IKOCHUCTEMBI: TMPOIYLEHTHI, KOHCYMEHTHI, PEIYLICHTBHI.
KpyroBopoT BemiecTB U MOTOK SHEPTHH B dKocucTteme. Tpoduyeckue (MUIIEBbIC) YPOBHHU
skocucteMbl. [lumieBbie menu M cetd. OCHOBHBIE IMOKA3aTENd AKOCHUCTEMbI: Omomacca,
NPOAYKIHMSL. DKOJOTUYECKUE MUpaMUAbl: TPOAYKIIMH, YHUCIEHHOCTH, Onomacchl. CBOICTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOpETyIsilus, pazButue. CyKieccus.

IIpakTHYecKoe 3aHATHE.
PenieHne NpakTHKO-OpUEHTHUPOBAHHBIX PACUETHBIX 33/1aHUI HAa COCTAaBICHHE TPOPUUECKUX

neneu, nupamMmu; OMoMacchl ¥ SHEPTHH, IEPEHOCY BEUIECTBA M SHEPTHH B IKOCUCTEMAX

OK-07




Tema 9.2.
IIpupoanbie IKOCHCTEMBI

Conepxanue y4eOHOro Marepuaja

[IpupoaHble 3KOCHUCTEMBI. ODKOCHCTEMBI PEK M 03€p. IDKOCUCTEMA XBOWHOIO HIIH
IMPOKOJIMCTBEHHOTO  Jieca.  AHTPONOTE€HHBIE  JKOCHUCTEMBI.  ATPO’KOCHUCTEMBI.
YpOoskocuctembl. buonorndeckoe ©W  XO3SMCTBEHHOE 3HAYCHUE AarpodKOCHUCTEM |
ypOoskocuctem. buopasnooOpaszue kak (akTop ycroiddmBocTH 3K0ocucTeM. COXpaHEHHE
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

I[IpakTn4yeckoe 3aHsATHE.
CpaBHI/ITGJIBHOC OIIMCaHUuCEC O,Z[HOﬁ u3 CCTCCTBCHHBIX IMPUPOAHLIX J3KOCUCTEM U
arposkocucrembl. CoCTaBI€HHE CXEM Iepeladl BeIIeCTB U SHEPTUHU IO LIETISIM MUTaHUSI.

OK-07

Tema 9.3. Conep:xxanue y4e0HOro MaTepuaJja OK-07
Buocdepa - rnodanbHas VYuenue B. U. Bepnanckoro o Omocdepe. I'paHuibl, coctaB U CTpyKTypa Ouocgepsl.
IKOJIOTHYECKasl CHCTeMa JKuBoe BemiectBo 1 ero pynkuun. OcobeHHoctu 6nochepsl Kak ra00anbHON SKOCUCTEMBI.
JluHamMuueckoe paBHOBecue M oOpaTHas cBs3b B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOTCOXMMHUYECKHNE IHKIBl 3JIEMEHTOB (yryiepoja, a3oTa). 30HAIBHOCTh Oumochepsl.
OcCHOBHBIE OMOMBI CYIIIH.
IIpakTHuyeckoe 3aHsiTHe. PelieHune NpPakTUKO-OPUEHTHUPOBAHHBIX PACUYETHBIX 3a7ad Ha)
oTpesieNIeHne TUIOAAd HACAXKICHUHN JUIs CHM)KEHUS KOHLEHTPAIMM YTIJIEKHCIIOro Tas3a B
aTMoc(epe CBOEro pernoHa MpoKUBaHUs.
Tema 9.4. IIpakTuyeckoe 3aHsATHE. OK-07
Biinsinue anTponoreHHnix pakropos |UYenoBeuecTBo B 6nocepe 3emnn. AHTpONOreHHbIe U3MeHeHus B Onocgepe. ['modanbHble
Ha Ouocdepy bKosiorndyeckue npodaemsl. CocylecTBOBaHHE NPHUPOAbI U denoBeuecTBa. CoxpaHeHHe
O0nopa3HooOpa3usi Kak OCHOBAa YCTOWYMBOCTH Ouocdepsl. OcHOBa paliOHAJILHOTO
yIpaBJIEHUs] NMPUPOJHBIMU PECYpcaMH M HMX HCHOJb30BaHME. JloCcTH)KeHUs OMOJIOTMH U
OoXpaHa Tpupoabl. PelleHne NPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN IO
COXPaHEHMIO IPUPOJHBIX PECYPCOB CBOETO PETUOHA MPOKUBAHMUSL.
Tema 9.5. IIpakTuyeckoe 3aHsATHE. OK-07

BinsiHue cONMAILHO-IKOJIOTHYECKUX
(akTOpOB Ha 310POBbE YeTOBEKA

3I[OpOBBe U €ro COCTaBJIAIOIIHC. q)aKTOpBI, MOJIOKHUTCIIBHO U OTPULATCIIBHO BJIMATOIINUC HA|
opraHu3M uejoBeka. l[IpoGiema TEXHOTEHHBIX BO3ICHCTBHN Ha 370pPOBhE YEIOBEKA
(BJIeKTpOMaI‘HI/ITHBIe I10JI, 6BITOBa$I XHUMMUI, HBGBITO‘IHBIG IOyMbI, paguanuvsa u T.H.).
Agnanrtanys OpraHM3Ma 4YeloBeKa K ¢akTopamM OKpyKaromied cpenpl. [IpuHIUTIBL
dbopMupoBaHus 370poBhecOeperaromero nopeacHus. Ousndeckas akTHBHOCTh U 3/I0POBBE.
['pyninel  310poBbsi. OCHOBBI  3aKaJMBaHUS. BHOXMMHYECKHE AacCHeKThl PAIMOHAIBLHOIO
nutanus. [IpaBuna 0Ge30MacHOrO HMCMOJIB30BAHUS OBITOBBIX NPHOOPOB U TEXHHUUECKUX

ycTpoiictB  OBnajgeHue  MEeToAaMU  ONpENeNieHHs — IoKa3aTelied  YMCTBEHHOM




paboTOCIOCOOHOCTH, OOBSICHEHHE MOIYYEHHBIX Pe3yIbTaToB U (HOPMYyITUPOBAHHE BHIBOJIOB
(MTMCBMEHHO) € MCIOJIb30BAaHNEM HAYYHBIX ITOHSATHH, TEOPHIA U 3aKOHOB.

Pasznea 10. Cesnexkunsi OpraHu3mMoB, OCHOBbBI OMOTEXHOJIOTHHU

Tema 10.1.
Cejeknusi Kak HayKa H mpoiecc

Conepxanue y4eOHOro Marepuaja

Cenekuusi Kak HayKa M MPoIecC. 3apOoKICHUE CENEKIMU U aoMecTukanusa. Yuenue H. U.
BaBuioBa 0 IEHTpax MHOTo00pa3us W MPOUCXOXKICHHS KYJIbTYpHBIX pacTeHHid. LleHTpbI
MIPOUCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, IITAMM.

CoBpeMEHHBIE METOMBI CeJeKIMU. MacCoBbIi M WHAWNBUAYAIBHBI OTOOPHI B CEJEKITUH
pacTeHUid U JKUBOTHBIX. OIlEHKa »HKCTepbepa. bIM3KOPOACTBEHHOE CKpEUIMBAHUE —
uHOpuauHT. Uncras nunus. CKpelurBaHHE YUCTHIX JTUHUH. ['ereposwc, wiu rudpuaHas
cuna. HeponcrBennoe ckpemmuBanue — ayropuauHr. OtnanéHHas rulpuamzanus U eé
ycnexu. MIcKyCcCTBEHHBIM MyTareHe3 W MOJyYE€HUE MOJUIIONAOB. JJOCTHKEHUS! CeNeKINU
pacTEeHUM, ’KUBOTHBIX U MUKPOOPraHU3MOB.

OK-07
[K-1.1

Tema 10.2.
OCHOBBI OMOTEXHOJIOTHH.
BuoTexHo0JI0rMH B :KH3HHU

U npogeccuu

Conep:xxanue y4e0HOIro MaTepuaJja

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHash WHXKEHepus. ITalbl CO3JaHUS
pexkomOunanTHor JIHK u Tpancrennsix opranusmoB. Kinerounas unxenepus. Kinertounsie
KYJIbTYpBI. MukpokiIoHaIbHOE pa3MHOXKEHUE pacTeHui. KnonupoBanue
BBICOKOITPOYKTHUBHBIX CEIbCKOXO03IUCTBEHHBIX OPraHU3MOB. DKOJIOTHUYECKUE U ITUYECKUE
npooiieMbl. MO — reHeTudeckn MoAU(UIMPOBaHHBIE OpraHU3Mbl. (OCHOBHBIE
HAIpaBJIEHUSI COBPEMEHHOW OHOTEXHOJOTMH B MNPO(ECCHOHANBHON  JesSTEIbHOCTH
YEJIOBEKA. Mertonst OMOTEXHOIOTHH. OOBeKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTMYECKUX U T€HETUUYECKUX IKCIIEPUMEHTOB.

OK-07
[IK-1.1

Pasznea 11. IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME

Tema 11.1.
BHOTEeXHOJ0ruY M 'KUBOTHLIE

IIpakTuyeckoe 3aHsATHE.
Pa3BuTHe OMOTEXHOJOTHI C WCIOJB30BAHUEM >KMBOTHBIX, NPUMEHEHHE MPOAYKTOB
OMOTEXHOJIOTHH B )KU3HU YEJIOBEKA.

OK-07
[K-1.1

Tema 11.2.
OCHOBHBIE METOALI
OMO0IKOJOrHYEeCKHX HCCJIeA0BAHNMI

IIpakTuyeckoe 3aHsATHE.

Hayunblii meton. MeToapl OHMOIKOIOTHYECKUX HMCCIEIOBAHUIA: MOJEBBIC, JTA0OPATOPHBIE,
SKCIIEpUMEHTaIbHbIE. MOHUTOPUHT OKpY)KaIOUIEH Cpeabl: JIOKAJIbHbBINA, PErHOHAIbHBIN
U TJI0O0QJTBHBIN.

NHauBuayanbHBIA TPOEKT. METOIbl TMOWCKa, aHalu3a M 00paboTku uHOOpMaIu o

IMPOCKTC B PA3JIMYHBIX UCTOYHUKAX. ITocTanoBka neiu, 3aaa4, BIIBMOKXCHUC THITOTC3HBI

OK-07
[IK-1.1

NuauBuaya bHBIH NPOEKT 2 ceMecTp

32




KoncyabTanus 2

IIpomexyTouHas aTrecTamus 6

Bcero 2 cemectp 126

Bcero uacos 176




3. YCJOBUS PEAJIN3AIIUA PABOYEN TPOTPAMMBI JUCIHUILJIAHBI

Peanuzanus mporpaMMbl AUCHUIUIMHBL TPEOYET HAMUYMS y4eOHOTro KabuHeTa OMOJIOTHH.
O6opynoBanue yueOHOTO KaOWHETa: HArJSAHbIC MOCOOMS (KOMIUICKTHI Y4E€OHBIX TaOJIHII,
MUTAKATOB), TEXHUYECKHUE CPEICTBA 00yUCHHUS (TEIEBU30D).

3.1. YueO0HO- MeTOOHNYECKOE o0ecIIeueHne

Ceenenuss 00 D9JEKTPOHHBIX MOJHOTEKCTOBBIX pecypcax, JOCTYH K KOTOPBIM
o0ecrneynBaeTcsi HA OCHOBAaHMHM IPSIMBIX JJOTOBOPOB

[lepeyeHb JTOKYMEHTOB, TOATBEPKIAIOMIUX HAJTUYME/IPAaBO  HUCMOJIBb30BAHUS  LU(PPOBBIX
(anmexkTpoHHBIX) 6ubIMoTeK, DBC

KonTpakt Ne 146/1Y ot 29.01.2024 (OBC

I «ZNANIUM.COM»)

29.01.2024 - 28.01.2025

Jlunensnonnusbiii kKoHTpakT Ne 190//1Y ot 02.07.2024 (OBC 05.08.2024 — 04.08.2025

IOpaiit — CI1O)
3 | Korrpakr Ne 310/1Y ot 11.11.2024 (OBC «Jlaub») 11.11.2024 — 10.11.2025
KonTpakt Ne 114/11Y ot 28.05.2024 (DITY. 10-11 xn. U3n-
4 | Bo «IIpocsemenuey». Inekrponnsiii pecype CI1O 31.10.2024 - 30.10.2025
«PROFo6pa3zoBanue»)
2025-
2026 5 | Koutpakt Ne 327/1Y ot 25.11.2024 (3BC «IPRbooksy) 25.11.2024 — 24.11.2025

Kontpaxt Ne 11771/24PROF/300/4Y ot 28.10.2024

(Onexrponnstii pecypc CIIO «PROFob6pa3oBanme») 01.12.2024 - 30.11.2025

Jorosop Nel01/HDB/2097 ot 28.03.2017 (Haumonanenas | 28.03.2017 — 28.03.2022
anekTponHas onommoreka (HOB)) (mpononrarus go 28.03.2027)

Kontpakt Ne 417//1T ot 28.12.2024 na npuoOpereHue

. 01.01.2025 —31.12.2025
HNEPUOJUUECKUX U31aHUH

9 AKT BBOJa B OKCIUTyaTalMIO0 JIEKTPOHHOH OMOIMOTEKN

BLAY Ne 33 ot 19.01.2016 beceporno

Obecne4eHHOCTh YUEOHOU TUTEPATYpO NPU peain3aIuy padbodeit mporpaMmbl
3.1.1. OcHOBHBIE UCTOYHHKHU:

1. AradonoBa, 1. b.buonorus: 6a30BbIii ypOBEHB [3MEKTPOHHBIA pecypc]: Y4eOHUK st
o0pa3oBaTeNbHbIX OpraHM3alfii, peamu3yromux o0pa3oBaTelbHbIE MPOTrPAMMBI  CPEIHETO
npodeccuonansHoro obpaszosanusi / .b. Aradonosa, A.A. Kamenckwmii, B.M. CuBormna3os. -
buonorus: 6a30BeIif ypoBeHb. - DnekTpon.naH. (1 ¢aitn). - Mocksa: [Ipocsemnienue, 2024. - 272 c.
- Texct anexkTponnbiit. - ISBN 978-5-09-113524-4. - [lepeiitu kK TpOCMOTpPY U3AaHUS.

3.1.2. JIonmogHUTENIbHBIE HCTOUHUKH:

1. Axmanynnuna,JI.I".buonoruscocunoBamuskonorun: CpegaeenpodeccnoHaaIbHOe
obpazoBanme / JL.I. Axmagymiuna. — M.: U3gatensckuii Llentp PMOP,2020.- 128 ¢. — [DU]-
Pexxum moctyma: https://znanium.com/cover/0103/103704.jpg.

2. Epemuenko, O.3. buonorus: ydenue o Ouocdepe: ydebnoe mocodbme mis CIIO /
Epemuenko O.3. - Mocksa: M3garensctBolOpaiit,2024.— 236 c. — [OU] - Pexum noctyna:
https://urait.ru/bcode/455486

3. Haxaesa, B.W. buonorus: reneruka. [Ipaktudeckuii kype: yaeonoe nocooue miusaCI10/
HaxaesaB. U. -MockBa:U3parensctBo [Opaiit,2024. — 276 c¢. — [OU]- Pexxum pocryna:
https://urait.ru/bcode/420694.




4. Slpeirun, B.H. buonorus: yuebnuk u npaktukym aist CIIO / moapen. Spsiruna B.H. -
MockBa: M3pmarensctBo  Opaiit, 2024. — 378 c¢. — [DOU]- Pexum pocryna:
https://urait.ru/bcode/489661.

3.1.3. Meroaunueckue u3laHus:

1. buonorus [DneKTpOHHBIN pecypc| METOAUYECKUE YKAa3aHUS IO U3YYEHUIO JUCIUTUIMHBI
JUIS 00yYaroIuXxcs MO CHEIUAIBLHOCTSIM CpeaHero npodeccruoHanbHOro oopasoBanus 19.02.12
«TexHoynorusg MNPOAYKTOB TMHUTAHUS >KUBOTHOTO MpOUCXOkACHUS», 35.02.05 «ArpoHoMus»,
36.02.01 «Betepunapusi», 36.02.05 «Kunonorus» / [coct.: E.B. Kupbsnosa, F0.A. ®exnrokunal. -
Boponex: BopoHexxckuil rocyaapCTBEHHbBIN arpapHblii yHuBepcuTeT, 2025. -Pexum nocryna: ajs
ABTOPU30BAaHHBIX TONb30BaTeNned. - TekcroBerii @aitn. - Adobe Acrobat Reader 4.0. -
<URL:http://catalog.vsau.ru/elib/metod/m10857.pdf>.

3.1.4. [lepnoanueckue U31aHus:

1. buonorus B cenbckoM Xo3saicTBe [DP]: OpnoBckuil roCylnapCTBEHHBIM arpapHbIN
yauBepceuteT, 2013 [DU] [DBCIPRBooks].

2. BectHuk BOpOHEKCKOTO TOCYapCTBEHHOI'O arpapHOTO YHUBEPCUTETA: TEOPETUUECKUI
WHAy4YHO-TIpaKTHYECKUi sxypHai / BopoHexk. roc. arpap. yH-T Boponex: BI'AY.

3.1.5. Caiitel 1 uHGOPMAITUOHHBIE TTOPTAITBI

1. BiologyLib.ru: bubanoreka mo OHOJI0TUH.

2. http://www.sbio.info Bes 6uosnorust.

3. http://www.paleo.ru/museum/ [1aneontonorudeckuii myseii PAH.

4. http://www.greeninfo.ru/ Durnukmoneauss pacteHuii. CrnpaBodHO-UH(POPMAITMOHHBIN
MOPTAJI MO IIBETOBOJCTBY, CaIOBOJICTBY U JTAHIIIA(THOMY TU3AiHY.

5. http://www.theanimalworld.ru/ J)XuBoTHbIe.

3.2. MaTepuajibHO-TEXHHYECKOE  MPOrpaMMHoe odecrnieyeHune

CBezieHHs 0 MPOTPAMMHOM 00€CTICUCHHUH O0IIeT0 Ha3HAYCHUS

Ne Hazpanue Pa3memenue
1  |Oneparmonnsie cucreMbl MS Windows / Linux TK B stoxanLHOM ceTn
BTAY
2 [akeTs! opucHbx npunoxenuit Office MS Windows / [1K B nokanpHOM ceTn
OpenOffice BIr'AY
3 [Tporpammel amst mpocmoTpa aiinoB Adobe Reader / DjVu [IK B nokanpHOM ceTn
Reader BI'AY
4 Bpaysepsl Sanexc bpaysep / Mozilla Firefox / Internet [IK B nokanpHOM ceTn
Explorer BI'AY
[IK B nokanpHOM ceTn
A D E
5 HTHBHUpYCHas nporpamma DrWeb ES BLAY
. [IK B nokanpHOM ceTn
6 |II - 7-Z
porpamma-apxuBaTop 7-Zip BLAY
7 MynasTuMenua npourpsiBarenb MediaPlayer Classic TK B toxanLHOM ceTn
BTAY
8 [[Imardopma onnaiiH-oOyuenus eLearning server TK B oxabHoi cetu
BT'AY
9  |Cuctema xommbioTepHOTro TecTupoBanus AST Test MK s no};lzif;on cet




[Tomerenus st BeneHUs: 00pa3oBaTEIbHOTO MPoLEecca U 000pyAOBaHUE

Neni/in

HanvenoBanne  00BEKTa,  IMOATBEPKIAIOIIETO
HaIn4ue MaTepHATbHO-TEXHIYECKOTO
obecrniedeHus, ¢ MEPEYHEM OCHOBHOTO 00OpPYIOBa
HUS.

Anpec (MecTOIONOKEHHE ) 00BEKT?
MOJTBEPKIAMOIIET0  HaNW4YHEe  MaTepUalIbH(
TEXHUUYECKOro oOecredeHus (Cyka3aHHeM HOMeEp
TaKoOro 0OBEKTa B COOTBETCTBHH C JOKyMEHTaM
M0 TEXHUYECKOH HHBEHTAPH3AIINH).

YueOHast aymuTOpHUs Ui TPOBEIACHUS 3aHSATHMA
BCEX BWJOB, B TOM WYHCJIE TPYNIOBBIX H
WHIWBUIYaATbHBIX ~ KOHCYJBTAIlMd,  TEKYIIETo
KOHTPOJIS ¥ TMPOMEXKYTOYHOW  aTTECTAI[UH:
KOMIUIEKT y4eOHON MeOenn, IeMOHCTPAITMOHHOE
o0opyoBaHue, yueOHO-HATIISTHBIC TTOCOOUSI.

394087, BopoHexckast o01acTh, T. BopoHexk, v
TumupszeBa, 21. 3maHue yd4eOHOTO KOPITYC
OTAETICHUS CpeaHero po(heCCUOHAITBHOT
obpazoBanus (Koprmyc CIIO, obmexutne Ne 6
ayn.106.

[Tomemenne I  CaMOCTOSTENBHOW — PabOTHI:
KOMIUIEKT y4eOHON MeOenn, IeMOHCTPAIMOHHOE
obopynmoBanue W y4eOHO-HAIJBIAHBIE ITOCOOWS,
KOMIIBIOTEpPHAsT  TEXHHKa C  BO3MOXXHOCTBIO
nojgkiaroueHuss Kk cetu  «MHTEepHET» WM
obecriedeHUeM  JIOCTylla B DJIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO cpeny,
HCIIONIB3yeMOe TporpaMMHOe obecriedeHne MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Suaekc bpayszep/ Mozilla
Firefox / Internet Explorer, ALT Linux,
LibreOffice

394087, Boponexckast o01acTh, T. BopoHek, yii
TumupsizeBa, 21. 3ganme y4eOHOTO KOPITYC
OT/ICJICHUS CpEeIHETO pohecCHOHATHHOT]
obpazoBanmst (Koprryc CIIO, obmexurne Ne 6
ayn.103.

4. POHJ ONEHOYHBIX CPEJACTB, KOHTPOJIb 1 OIIEHKA
PE3YJIBTATOB OCBOEHUA JUCIUITJINHBbI

4.1. OueHka pe3yJbTaTOB OCBOEHUS AU CHUILINHBI

Koa u HaumeHoBanue GpopmMupyeMbIX

KOMIIeTeHIINH

(I)OpM])I U METOAbI KOHTPOJIA U OLICHKH

OK-01

[loruMaTh CYIIHOCTHP W  COIMAIBHYK]
3HAYUMOCTh  CBOCH  Oymymied  mpodeccun| - MpakTHIECKOE 3aJaHue Mo pabore ¢ mHpOpMaITHCH,
MPOSIBIIATH K HEW YCTOWYMBBIN UHTEpEC.

Dopmuvl KOHmpoa odyuenua:

JIOKYMEHTaMHU, JTUTEPaTypOoi;

- YCTHBIH OIpOC;

- TECTUPOBaHNE

Dopmbl  OUeHKU  pe3yIbMAmUeHOCHU  00yueHus,
TpaJULHMOHHAS CUCTEMa OTMETOK B Oaiyax 3a KKy
BHIMIOJTHEHHYIO ~ Pa0OTy, Ha  OCHOBE  KOTOPBIX
BBICTABIISIETCS] HTOTOBAs] OTMETKA.

IK-2.1. ILraHupOBaTH OIBITHO-CEICKIIMOHHYIO
paborty.

Dopmbt KOHMPONA 0OyUeHuA:

- MMPAKTUYECKOE 3a/IaHue 1o pabore ¢ nHpOpMaIueH,
JIOKyMEHTaMHU, JINTEepaTypoii;

- YCTHBIN OIpOC;

- TECTUPOBAHHE

Dopmbl  OUeHKU  pe3ybmamueHOCmu  00yuenus,
TPaIWIIMOHHAS CHCTEMAa OTMETOK B OaylTax 3a Ka) Iyl
BBITIOJTHEHHYI0 ~ paboTy, Ha  OCHOBE  KOTOPBIX
BBICTABJISICTCSI UTOTOBAsl OTMETKA.




4.2. Kputepuu OuleHKH pe3yJbTaTOB 00y4YeHHUs

4.2.1. Kpurepuu oieHKH 3K3aMeHa

OneHka, ypoBEHb

Omrcanne KpuTeprueB

«OTIn4HOY,
BBICOKUH YPOBEHb

OOyuaromuiicss TMOKazajdl MPOYHbIE 3HAHWA OCHOBHBIX MOJIOKEHHI
y4e0HOW TUCIMIUINHBI, YMEHHE CaMOCTOATENBHO DPEelIaTh KOHKPETHBIE

MPaKTUYECKUE  3aJa4ydl  TOBBIIICHHOH  CJIOXHOCTH,  CBOOOJHO
WCTIONB30BaTh  CIPAaBOYHYIO JIUTEpPATypy, JHenatb OOOCHOBAaHHBIC
BBIBO/IBL.

«Xoporio»,
MOBBIIIEHHBIN YPOBEHD

OOyyaromuiicss T1oKazajdl MPOYHBIE 3HAHUS OCHOBHBIX TIOJOXCHHMA
y4eOHOW TUCIMIUIMHBI, YMEHUE CaMOCTOATEIBHO pPElIaTh KOHKPETHHIC
MpaKTUYECKUE 3aJadd, TPEIyCMOTPEHHBIE paboueli IMpOorpamMMoON,
OpPHUEHTHPOBATHCA B PEKOMEHIOBAaHHON CIIPAaBOYHOW JIUTEPATypE, YMEET
MIPaBUIBHO OLICHUTH MOJMYyYEHHBIE PE3yIbTaThL.

«Y IOBICTBOPUTEIBHOY,
MOPOrOBBIA YPOBEHD

OOyuaromuiicss mMoKa3ajl 3HAaHHE OCHOBHBIX TIOJOXKEHUH yueOHOMH
OUCLUIUIMHBI, YMEHHE II0Jdy4yaTh C IIOMOIUBIO  IIpEernojaBaTes
MIPaBWJIBHOE pEIIEHUE KOHKPETHOM NpPaKTUYECKOW 3ajjadud U3 4YHcia
MIPEeyCMOTPEHHBIX paboueii MIPOrpaMMOH, 3HAKOMCTBO c
PEKOMEHJIOBAHHOU CTIPaBOYHOM JTUTEPATypPOH.

«HeynoBieTBOPUTEITHHO»
HU3KHUHA ypOBEHb

[Ipu otBeTe o0Oydwaromierocsi BBISIBIUIUCH CYIIECTBEHHBIE IPOOENHl B
3HAHUSIX OCHOBHBIX TIOJIOKEHHH y4eOHOW IUCLMIUIMHBI, HEYMEHHE C
MTOMOIIIBIO MIPEMIOIABATENS MOIYUYUTh MIPABUIBHOE PEIIEHNE KOHKPETHOMN
MPaKTHYECKOH  3amaull W3 YWCiIa TPEAYyCMOTPEHHBIX  pabodei
MporpaMMoi y4eOHOH TUCIUIUINHBI.

4.2.2. Kpurepun nudpepeHunpoBaHHOr0 3a4era

OrneHka, ypoBEHb

Omrcanne KpuTepreB

«3a4TeHo (OTIUIHO)»,
BBICOKHI YPOBEHB

OOyuatomuiics TIyOOKO H TPOYHO YCBOWJI BECh IPOrPaMMHBIN
MaTepua, UCUEPIBIBAIONIE, TIOCICI0BATEIBHO, TPAMOTHO M JIOTHYSCKU
CTpOWHO €ro wW3jaraer, He 3aTPyJH]IETCS C OTBETOM IIpH
BUJION3MCHECHUH 33/IaHUs, CBOOOJHO CHpABISACTCS C 3ajadaMu |
MPAKTHYECKUMU 3a/IaHUSIMH, TPABHILHO OOOCHOBBIBACT TIPUHSTHIC
peIICHUs, YMEET CaMOCTOSITEILHO 0000IaTh U M3JIaraTh Matepuall, He
JIOITYCKas OLITHOOK.

«3auTeHo (XOpoIIo)y,
MIOBBIIIICHHBIN YPOBEHB

OOyuaromuiics TBEpI0 3HACT MPOTPAMMHBIN MaTepHaj, TPaMOTHO H TI0
CYIIECTBY M3JIaraeT €ro, He JIOIMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B
OTBETE HA BOINPOC, MOXKET MPABUIBHO NPUMEHATh TEOPETUYECKHUE
TIOJIOXKCHUST U BJIJeeT HEOOXOJMMBIMHA YMEHHSIMA W HAaBBIKAMH TIPH
BBITIOJTHCHUY TPAKTUICCKUX 3a[aHHA.

«3a4TeHo
(YIOBIETBOPUTEILHO)»,
MOPOTOBBIA YPOBEHD

OOyyJaromuiicss yCBOWJI TOJILKO OCHOBHOW MaTepuall, HO HE 3HaeT
OTHENBHBIX  JeTaliel, JOMYCKaeT HETOYHOCTH, HEIOCTaTOYHO
npaBWIbHbIE  (HOPMYJIIMPOBKH, HapymiaeT IOCIeI0BaTEILHOCTh B
U3JI0KEHUH TIPOTPAMMHOTO MaTepraia M UCHBITHIBACT 3aTPYJHCHHS B
BBITIOJTHCHUY TIPAKTUICCKUX 3a[aHHA.

«He3zauteHo
(HEYIOBIIETBOPUTEIHHO )
HU3KUI YPOBEHb

OOyuatomuiics HE 3HACT 3HAYUTEIBHOH YacTH IIPOrPaMMHOTO
Marepuaia, JIOIMyCKaeT CyIMECTBEHHbIE OMHUOKH, ¢ OONBIIUMH
3aTpyTHCHUSIMH BBITIOTHSICT MIPAKTHYECKUE 3a/IaHNUS, 3a/1a4U.




4.2.3. Kpurepuu ouleHKM MHAMBHIYAJbHOT0 MPOEKTA

OreHka, ypOBEHb

Ornrcanne KpUTEpPUEB

«OTnu4HOY,
BBICOKUI YPOBEHb

1. [TpaBUIBLHO MOHSITHI [IEJIb, 33JIA4H BHIMIOJTHCHUS TIPOCKTA.
2. CoOmoieHa TEXHOJOTHS MCIONHEHUSA IIPOEKTa,
COOTBETCTBYIOIIIHE JTAIbI.

3. [IpoekT oopmIIeH B COOTBETCTBHHU C TPECOOBAHUSIMH.

4. IIposiBnEeHBI TBOPYECTBO, MHUITMATHBA.

5. llpenbsBieHHBIM TPOAYKT MAESATEIBHOCTH OTIWYAETCAd BBICOKUM|
Ka4eCTBOM UCTIOTHEHHUS, COOTBETCTBYET 3asBICHHON TEME.

BBIACPKAHD]

«Xoporio»,
MPOABUHYTHIH YPOBEHb

1. [TpaBUIBLHO MOHSITHI [IETIb, 33JIA4H BHITIOJTHCHUS IIPOCKTA.

CoOnroieHa TEXHOJIOTUS UCTIOJIHEHHS POEKTa, 3Talbl, HO JOMYIIEHbI He
3HAYUTEILHBIC OIMOKH, HE TOYHOCTH B O(hOPMIICHHH.

2. IIposiBnEHO TBOPYECTBO.

3. llpenwsBieHHBIA TPOAYKT HESATEIBHOCTH OTIMYACTCS BBICOKUM]
KaueCTBOM HCTIOIHEHHUS, COOTBETCTBYET 3asBICHHON TeMe.

«Y IOBICTBOPUTEIBHOY,
MOPOTOBBIA YPOBEHD

1. TIpaBUIIEHO TIOHSITHI LIENTb, 3a/1a41 BBHITIOJTHEHUS MTPOCKTA.

2. CoOmrofieHa TEXHOJOTHS BBINOJIHEHUS IMPOCKTa, HO HMMEITCA 1-2
OLIMOKY B 3Tanax Wik B 0POPMICHHH.

3. CaMOCTOSITEILHOCTD MPOSIBJICHA HA HEJIOCTATOYHOM YPOBHE.

«HeynoBneTBOpUTEIBHO»
HU3KUI YPOBEHb

HpOCKT HC BBIIIOJIHCH HUJIKM HC 3aBCPIICH

4.2.4. Kpurepnu OlleHKH TeCTUPOBAHMS

Ornenka, ypoBeHb

Iloka3zarenn OLICHKHU

«OTInaHOY,
BBICOKHI YPOBEHB

He menee 90 % 6aitoB 3a 3agaHus TECTA.

«Xoporio»,
[IPOJIBUHYTHII ypOBEHb

He menee 75 % 0Oaju1oB 3a3aJaHus TECTA.

«Y IOBJIETBOPUTEIIHLHOY,
MOPOrOBBIA YPOBEHD

He menee 55 % OauioB 3amanust TecTa.

«HeynoBneTBopUTEIHHON
HU3KHUM ypOBEHB

Menee 55 % 6asioB 3a 3aJaHus TECTA.

4.2.5. Kpurepum oueHKH YCTHOIO ONpoca

Onenka, ypoBeHb

Onucanue KpUTEpUEB

«OTan4HOY,
BBICOKUI YPOBEHb

BrictaBisiercsi, eciin 0Oydaromuiics MOCIeI0BaTEIbHO, YETKO, CBSA3HO,
000CHOBAaHHO M 0€30IIMO0YHO H3JIaraeT yueOHbI MaTepHuai; 1aeT OTBET
B JIOTHYECKOM IIOC/IENOBATENBHOCTY C MCIOJIb30BAaHUEM IPUHATON
TEPMHUHOJIOTHH; MOKa3bIBa€T MOHMMAHHUE CYIIHOCTH PAacCMaTPHUBAEMBIX
MIOHSTUH, ABJICHUHA U 3aKOHOMEPHOCTEH, TEOPHil, B3aUMOCBA3EH; yMEeT

BBIICJIATE  IJIABHOE,  CaMOCTOSITEJIbHO  IOATBEP)KIATb  OTBET
KOHKPETHBIMM IIpUMepaMH, (pakTaMu; caMOCTOSTEIbHO aHAIU3UPYET U
0000IIaeT TEOPEeTHUYECKHH MaTepuai; CBOOOAHO yCTaHABIMBAET

MEXIIpEIMETHBIE (Ha OCHOBE paHee TPUOOPETEHHBIX 3HAHWHA) U
BHYTPHUIIPEIMETHBIC CBS3U; YBEPEHHO H 0e30MHO0YHO MpUMEHSET
MOJTyYeHHBIC 3HAHUS B PCIICHUW HOBBIX, paHee HE BCTPCUYABIIHXCS
3a/la4; PalMOHAIBLHO HCIIOJNB3YET CIPABOYHBIC MaTepHalibl, YYCOHUK,
JIOTIOJTHUTENIEHYIO JIUTEPATYpy, NPUMEHSET YIOPSJAOYEHHYIO CHUCTEMY




YCJIOBHBIX O0O3HAYCHWI MpPU BEICHUW 3alUCEH, COMPOBOXKIAIOIINX
OTBET; JOMYCKACT B OTBETE HEMOUYETHI, KOTOPHIC JIETKO HCIPABISET IO
TpeOOBAaHUIO NPEIOIABATEIS.

«X0opo1110»,
MIOBBIIICHHBIA YPOBCHb

BricTraBnsercs, ecnu  OOyYaroOIIMiiCS TIOKa3blBaeT 3HAHUE BCETO
M3Y4EeHHOTO Y4eOHOr0 MaTepraia; JaeT B OCHOBHOM NPaBUIIBHEIN OTBET;
y4eOHBII  MaTepuan W3JlaraeT B OOOCHOBAaHHOW  JIOTUYECKOMN
MOCIIEZI0BATEIEHOCTH, TIPU 3TOM JIOIYCKaeT OJHY HETpyOyro OIMOKY
i He Ooiiee OBYX HEAOYETOB B HCIIOJIB30BAHWU TEPMUHOJIOTHUH
y4eOHOr0 MpeAMeTa, KOTOPhIE MOXET HCHPABUTh CaMOCTOSITEIBHHO;
aHAIM3UPYET W O00O0O0IIaeT TEOPETHUYCCKUI MarTepuali; COOJI0IaeT
OCHOBHBIE  TpaBHWJa  KYyJIbTYpPHl  YCTHOW  pedYd;  MpPUMEHSET
YHOPSIOYCHHYI0 CHUCTEMY YCIOBHBIX OOO3HAYCHWH TPH BEACHUU
3anuceil, COmpOBOXKAAIOIINX OTBET.

«Y IOBJIETBOPUTEIILHOY,
MOPOTOBBIA YPOBEHD

BricraBnsercs, ecnmu  0OydJaromIuiics: JIEMOHCTPHUPYET YCBOEHHE
OCHOBHOT'O COJIEp)KaHHs Y4eOHOro MaTepualia, MMeeT NpoOebl, He
MPEMSATCTBYIOIINE JallbHEHIIEMY YCBOSHHIO YYeOHOTO Marepuana,
MPUMEHSET TOJYYCHHBIC 3HAHWS TPU OTBETE HAa BONPOC, aHAIM3C
MPeIIOKEHHBIX CHTyalluid 1o o0pa3ily; [OOMyCKaeT OIMHOKH B
WCTIONIb30BAaHNHM TEPMHHOJIOTUH Y4YeOHOTO TMpenMeTa; IOKa3hIBaeT
HEJ0CTAaTOYHYIO C(OPMHUPOBAHHOCTh OTJICNBHBIX 3HAHUH W YMEHHI,
BBIBOABI W OO0OOIIEHUS apryMEHTHpPYeT ciabo, JOMyCKaeT B HHX
OIMMOKY;, 3aTPyOHSACTCS TIPH aHajdu3e u 0000meHUH yIeOHOTO
MaTepuaia; JaeT HEMOJHBIE OTBETHI Ha BOIPOCHI MPENOJABATENS WU
BOCIPOM3BOJIUT COJIEP)KAaHUE paHee MPOYUTAHHOTO YYeOHOTO TEKCTa,
cmabo  CBA3aHHOTO C  3aJaHHBIM  BOIIPOCOM;  HCIIOJB3YET
HEYTOPSIOUYECHHYI0 CHUCTEMY YCJIOBHBIX OOO3HAUCHWI TMPH BEICHUH
3anuced, CONPOBOKIAIOIINX OTBET.

«HeynoBneTBOpUTENBHO,
HU3KUI YPOBEHb

BricTaBisercs, eciiu 00yJaroImuics: He pacKpbUT OCHOBHOE COJICPIKaHUE
y4eOHOro MaTepuajia B IpeJeiiax IMOCTaBICHHBIX BOIPOCOB; HE yMeeT
MPUMEHSATh MMCIOIIUECS 3HAHUS K PEIICHUI0 KOHKPETHBIX BOMPOCOB U
3ama4 1Mo o0Opasily; JOITycKaeT B OoTBeTe OoJyiee JBYX I'pyObIX ONIHOOK,
KOTOpBbIE HE MOXKET HCIPaBUTh JaKE€ IMPH IOMOIIHM OOYYarOIIUXCS U
MpernoaaBaTes.

4.3 OueHo4HbIe CpeACTBA AJsl IPOBeeHUs TEKYIero KOHTPOJIs yCIeBaeMOCTH

TecToBBIC 3aHaHUA

1. 3anummuTe MpaBUIbHBIN OTBET.

[lIramm (Hem. Stamm, OyKBaJIbHO - CTBOJI, OCHOBA) — YHCTasl KYJbTypa OINPEACIEHHOTO
BUJIa MUKPOOPraHU3Ma, Y KOTOPOro U3y4eHbl MOp(hoIoruiecKre u O0COOEHHOCTH.

IIpaBWiIBbHBIN 0TBET: Pr3HONIOTHYECKHE

2. 3anuIunTe IpaBUIbHBIA OTBET.

MHOTrOMOJIEKYJISIpHBIE KOMILJIEKCHI, OKPYXXEHHBIE BOJHOW O0OOJOYKOW U CIOCOOHBIE
HOTJIOUIaTh U3 OKPY’KAIOLIEN Cpeibl ONPEEIEHHBIE BEIECTBA, HOCIT Ha3BaHUE

IIpaBuibHBIH 0TBET: KoalepBaThl (KoalepBaTHbIE KAIlIH)

3. 3anuimmuTe NpaBUIbHBIN OTBET.
Ha kaxxiom nmocneayromnieM ypoBHE MUIIEBOM 1NN yTpauyuBaeTCs SHEPTUH.
IIpaBuabHbIii oTBeT: 10% 3HEprun

4. 3anumuTe NpaBUIbHBIN OTBET.
buotnueckne (GakTOpel - 3TO COBOKYMHOCTh BIHSIHUA JKU3HEICATEILHOCTH OIHHX

Ha JIpyTHe.

IIpaBUIBLHBIN OTBET: OPraHU3MOB




5. 3anuimTe NpaBUIbHBINA OTBET.

duznyeckue ycIOBUS cpeibl (TeMIeparypa, BIaKHOCTb, OCBEIEHHOCTb, XUMHUYECKUI
COCTaB OKPYXaloIIeH Cpesibl) OTHOCATCS K (akTOopaM HEKXHUBOI MPUPOJIBI.

IIpaBUIBbHBI OTBET: A0HOTHYECKUM

6. 3anuImMTe MPaBUIbHBIN OTBET.
[Tapa3uTu3M - TUN B3aUMOOTHOIIEHUH, TPH KOTOPOM OPTaHU3M-TIOTPEOUTEh UCIIONIb3yeT
JUIsL CBOEH TOJIB3bI (KaK MCTOYHHMK MUIIK, MECTO TOCTOSIHHOTO UM BPEMEHHOTO

oOuTaHus).
IIpaBWJIbHBII 0TBET: OPraHU3M XO35IMHA

7. 3anuimmTe MpaBUIbHBIN OTBET.

ATrpOo’KOCUCTEMBI (arpOL€HO3bl) — MCKYCCTBEHHBIE OJKOCHUCTEMBI, BO3HUKAIOIIHME B
pe3yabTare JIeSATEILHOCTH YeloBeKa (MalTHu, CEHOKOCHI, TAaCTOMIIA).

IIpaBUIBLHBIN OTBET: CEIbCKOXO3IUCTBEHHOU

8. 3anuumnTe NpaBUIIbHBINA OTBET.

Co3mareneM TepBOM  SBOJIONMOHHONM TEOPUM CTall  BBIJAIOIMIUNCA  (paHITy3CKUMA
€CTECTBOUCIIBITATEND .

IIpaBuiabHblii oTBeT: XKan batuct Jlamapk

9. 3anumuTe NpaBUIbHBINA OTBET.

Mopdomornueckuii KpuTepuil — H3TO CXOJICTBO BHEIIHETO H CTPOECHUSA
OpraHU3MOB.

IIpaBWJIbHBII 0TBET: BHYTPEHHETO

10. 3anuimuTe TpaBUIbHBIA OTBET.

Y. [lapBuH A0Ka3aji, 4TO 3BOJIIOLMS OCYLIECTBIAECTCS IO BIUSHUEM otOopa,
KOTOPBIN Oa3upyeTcsl Ha HACJICICTBEHHOW N3MEHYMBOCTH OPTaHU3MOB.

IIpaBWIbHBIN 0TBET: ECTECTBEHHOI'O

11. 3anumure nMpaBUIIbHBIN OTBET.
[Tommeps! COCTOAT U3 MOBTOPSIIOIINXCSI 3BEHBEB
IIpaBUIBLHBIN OTBET: MOHOMEPOB

12. 3anumure nMpaBUIbHBIN OTBET.
BemectBa, KOTOpBIE HE PACTBOPSAIOTCS B BOJIE HA3BIBAIOTCS
IIpaBuibHbBIHA 0TBET: TUIPOHOOHBIMU

13. 3anumure MpaBUIbHBII OTBET.
IlepBruunyto CTpyKTYpy O€nka onpeaemnser
AMUHOKHCIIOTHBIX OCTaTKOB, COEIMHEHHBIX CBS3SIMM.
IIpaBUJILHBIN OTBET: KOJIMYECTBO U MOPSAAOK YEPEIOBAHNUS, IENITUAHBIMU

14. 3anuimmuTe TpaBUIbHBIA OTBET.
Hayka o cTpoenuu u ®Ku3HeeaTeTbHOCTH KJIETKU Ha3bIBACTCs
IIpaBWJIbHBII OTBET: LIUTOJIOTHS

15. 3anuimmuTe npaBUIbHBIA OTBET.
VYrneson- BXOJIUT B COCTaB afeHO3UHTpUdochopHoil kuciaoTel (ATD).
IIpaBuaBHBII 0TBeT: prd03a

16. 3anuimuTe TpaBUIbHBIA OTBET.



BaKTepI/II/I, KOTOPBIC IMUTAOTCA OPraHUYCCKUMHU BCHICCTBAMU OTMCPIIUX OPraHU3MOB

Ha3bIBAKOTCA

IIpaBWIBHBIN 0TBET: CanPOPHUTHI

17. 3anumuTe MpaBUIbHBIN OTBET.
Metio3 — 0coObIit Ccrtoco0 JeneHus JUTUIOUTHBIX KJIETOK, KOTOPBIA COCTOUT U3

IOCJIICAOBATCIbHBIX ,Z[GHGHHﬁ.

IIpaBuiabHbBII 0TBET: IBYX

18. 3anuimmuTe npaBUIbHBIA OTBET.

MHUTO3 — 3TO OCHOBHOH CIoco0 AEIeHHS COMAaTHYECKUX KIIETOK, B KOTOPOM BBIIEISIOT
¢ba3sbl.

IIpaBU/IBLHBIH OTBET: YETHIPE

19.3anumuTe npaBUIbHBINA OTBET.
Ha cragum SMOpHOHANBbHOTO pa3BUTHSA, KOTOpask Ha3bIBAETCS obpazyercs

JBYXCIJIOMHBIN 3apOJIbILLI.

sape.

IIpaBuJbHBII 0TBET: racTpyJia

20. 3anuummnTe NpaBUIbHBIN OTBET.
Ecnu onionoTBOpeHHEe NPOUCXOAUT HE B OPIaHU3ME CAMKH, OHO Ha3bIBaeTCA
IIpaBU/IBLHBIN OTBET: BHCIIHUM

21. 3anuummnTe NpaBUIbHBIN OTBET.
[TepBbrit sTanm OuWocuHTE3a Oenka, KOTOPBIA Ha3bIBACTCS , TIPOXOJIUT B

IIpaBWJIbHBII 0TBET: TPAHCKPUIILIHS

22.3anumuTe MNpaBUIbHBIA OTBET. B THiIakougax XJIOpPOIJIACTOB MPOTEKAET

¢aza gorocunTE3A.

IIpaBuJIbHBII OTBET: CBETOBAS

23. 3anuimuTe MpaBUIbHBIN OTBET.
AdpoOBl — OpraHm3Mbl, A OOECTIeUeHHUs >KU3HENCATEIHbHOCTH KOTOPBIX, Tpedyercs

IIpaBUIBLHBINA OTBET: KUCIOPO

24, 3anuumTe NpaBUIbHBIN OTBET.
Opranusmsbl, CHOCOOHBIE CHHTE3MPOBATh OPraHMYECKHE BELIECTBA C MCIIOJIb30BAaHHEM

SHEPTHUU COJTHCHYHOI'O CBCTA HA3BIBAIOT

IIpaBU/IbHBIH OTBET: aBTOTPOQBI

25. 3anuimmuTe MpaBUIbHBIN OTBET.
B knerkax OTCYTCTBYET O()OPMIIEHHOE SPO.
IIpaBWJIbHBII OTBET: MPOKAPUOT

26. 3anuImmuTe MPaBUIbHBIN OTBET.
KonkypeHluss MexIy OcCOoOsSIMH  OJHOTO BHJAa OTHOCUTCS K

9KOJIOTUYECKUM (haKTOpam.

IIpaBUIBHBINA 0TBET: OMOTHYECKUM

27. 3anuumTe NpaBUIbHBIN OTBET.



Hayka, u3ydaromas 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U M3MEHUYUBOCTU OPraHU3MOB,
Ha3bIBACTCS .
IIpaBUIBLHBIN OTBET: FCHETUKA

28. 3anuumTe NpaBUIbHBIN OTBET.
KpynHas BakyoJib ¢ KJIETOUYHBIM COKOM XapaKTepHa s KJIETOK.
IIpaBUIBLHBIN OTBET: PACTUTEIBHBIX

29. 3anummuTe NpaBUIbHBINA OTBET.
Jlnsg mepeHeceHHs HEONAroNmpusITHBIX YCIOBUM Cpeibl y MPOKapuoT 00paszyroTcs

IIpaBWJIbHBII OTBET: CIIOPHI
30. 3anumuTe TpaBUIbHBIA OTBET.
[ToukoBaHue - 3TO MIpUMEP croco6a pa3MHOKEHHUS JKUBBIX OPraHU3MOB.

IIpaBUIBbHBII OTBET: OECIIOJIOTO

31. YcTaHOBUTE COOTBETCTBHE MEX]TY CIOCOOAMHU PA3MHOXKEHHUS U IPUMEPAMH

IIpumep Crioco6
Pa3MHOXXEHUS
A. IOYKOBaHHE THIIPHI 1.6ecmonoe
b. nenenne xieTkn OaKTEpUN HAABOE 2. TI0JI0BOE
B. napreHorenes muén
I'. oOpa3oBaHue yCOB 3eMIISTHUKU

IpaBuabHublii oTBeT: A -1,65-1,B-2,1"-1

32. YcTaHOBUTE COOTBETCTBUE MEXIY OPTraHOMAAMU KJIETOK U UX XapaKTepUCTUKAMU

XapaKkTepUCTHKH OpraHou il
A. 00pasyroT MomcoMy 1. puboCOMBI
b. mpoucxoaut cuHTe3 Oenka 2. XJIOPOTIACTHI

B. npoucxoaut goTocunTes

I'. cocTosT M3 ABYX CyOhEaNHHUIL

J1. COCTOAT M3 TpaH C THIAKOMIAMHU
IIpaBuabHblii oTBeT: A-1, b-1, B -2 T'-1, [I-2

33. YcTaHOBUTE COOTBETCTBUE MEXK/Y XaPAKTEPUCTUKOM KIETKH U €€ TUIIOM

XapakTepHCTHUKU Tun knetku
A. MeMOpaHHBIE OpraHoOU/Ib 1.mpokapuoTuyecKas
OTCYTCTBYIOT
b. ectb opopmneHHoE sapO 2.3yKapHoTHUYECKas

B. ecth MeMOpaHHBIE OpraHOUABI

I'. mmeeTcs KieToyHas CTEHKAa W3
MypeHrHa

. KJIETOYHOE JIbIXaHUe
MPOUCXOANT B MUTOXOHAPHAX

E. wnacnenctBeHHbId — MaTepual
HPE/ICTABICH HYKICOHI0M

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

34. YcTaHOBUTE COOTBETCTBHE MEXTY TpUMEpPaMH M POpMaMH H3MEHYHUBOCTH
TIpumepsl DopMbl UBMEHYUBOCTH

A. poXIeHHE y  3I0pOBBIX 1.MomuduKaImoHHAS
poauTenel pebéHKa-1aIbTOHUKA
b. pazHuna B Bece y OBIYKOB OZHOTO 2.KOMOMHATHBHAS




oTéna, coaepXKalmxcs B Pa3HBIX
YCHOBHSIX

B. nanuuue nucTbeB pazHO JIIUHBI
Ha OJTHOM PACTCHHH

I'. mosiBIeHe MOPITUHUCTHIX CEMSTH
y Tropoxa TpH CKpEIIMBAHUU
pacTeHHH C TIaJKUMU CEMEHAMHU

JI. M3MeHeHHe OKpacKu WIEPCTH Yy
3aia-Oensika B 3aBHCHMOCTH OT
TEMIIEPATYPHI

IMpaBuabHblii oTBeT: A- 2, b-1, B-1, I'-2, JI-1

35.YcranoBuTe MOCIEAOBATEIBHOCTh MPOIECCOB (POPMUPOBAHUS MPUCTIOCOOIEHHOCTH K
YCIIOBUSIM CPEZIbl OOMTaHUS

1. deHoTUNMYECKOE MPOSIBJICHUE MYTAIIMU

2. CkpemuBaHue ocodeii - HocuTenei MyTaluu

3. 3akpernieHue aganTaiuy €CTECTBEHHBIM 0TOOPOM

4. BO3HUKHOBEHUE MYTallU{ y psja 0coOei B MOMyIIALIUN

5. I3menenune reHooH1a MONMYISIIUN

IpaBuabHblil oTBeT: 42135

36. YcraHOBUTE MOCIEIOBATEIIBHOCTh ABOJIOIUOHHBIX HM3MEHEHUW B OpPYIAUWHOU
NCATCIIBHOCTHU HA paBHBIX aTarax aHTponoreHesa

1. M3roroBiieHre MeXaHHU3MOB 13 METallIa

2. I/IBFOTOBHGHI/IG KaMCHHBIX HAKOHCYHUKOB IJI1 CTpe.H

3. M3roToBieHne NPUMUTHUBHBIX OPYIHI

4. Vcnionib30BaHNE €CTECTBEHHBIX NTPEAMETOB IIPUPOIBI

IIpaBuabHblil oTBeT: 4321

37. YcraHOBUTE MOCIIE0BATEIBHOCTD MPOIECCOB, MPOUCXOASAIIUX TPU MEH03€e
1. O6pa3oBaHue YETHIPEX TATUIOMIHBIX KIETOK

2. PacrnionokeHue mnap roMoJIOTHYHBIX XPOMOCOM B INTOCKOCTH 3KBaTOpa

3. PacxoxJieHHe CECTPUHCKUX XPOMATHU/T K MOTIOCAaM KIIETKH

4. OOMeH yJacTKaMu MEKIy TOMOJIOTHYHBIMU XpOMOCOMaMH

5. PacxoxkieHre TOMOJIOTMYHBIX XPOMOCOM K IOJII0CAM KIIETKU
IIpaBuabHblil oTBeT: 42531.

38. YcTaHoBuUTE TOCIIEI0BATEIHFHOCTD MPOIIECCOB IMOpUOTeHE3a
1. OGpa3oBaHue ME30/1€PMbI

2. ®opMupoBaHuE ABYCIONHOIO 3apO/Iblia

3. OkonuarenbHOE (HOPMUPOBAHHE CUCTEM OPTaHOB 3apOIbIIIa
4. O6pa3oBaHue 6;1aCTOMEPOB

5. O6pazoBaHue XOP/IbI

IpaBuiabHblil oTBeT: 42153

39. Beibepute 0COOCHHOCTH CTPOCHUS XJIOPOILIACT
(?) mmeroT oTHOMEMOpaHHOE CTPOSHHE

(!) umeroT nByMeMOpaHHOE CTpPOEHHUE

(?) yuacTBYIOT B CHHTE3€ OCJIKOB

(?) BcTpeuaroTcst B KJIETKaX KUBOTHBIX

40. ITonmumiaonauen Ha3LIBAIOT:
(?) U3MEHeHue MOCie10BaTEIbHOCTH HYKJIEOTUI0B
(?) mepecTpoiiKy XpoMOCOM



(!) xpaTHOE yBEIMYEHHE YHCIIA XPOMOCOM
(?) xpaTHOE YMEHBIIICHUE YHCIIa XPOMOCOM

41. 3aKOH TOMOJIOTHYECKUX PSAOB HACIEACTBEHHON U3MEHYMBOCTH CPOPMYITHPOBAI:
(7)) T'. Mennenb

(?) T. Mopraun

() H. BaBunor

(7 Y. Hapsun

42.Kakoit wmeton wucnodb3oBan [. MeHaens mnOpu  HM3y4YEHHM 3aKOHOMEPHOCTEM
HACJIEJCTBEHHOCTH?

(?) reneanornyeckuii

(1) rubpumonoruuecKkuit

(?) OmoxmmMHUYECKUi

(?) GM3HEOBBIH

43.BpiOepuTe MpaBUIBLHOE YTBEPKICHUE:

(!) mepBuyHas atMocdepa uMena BOCCTAHOBUTEIIbHBINA XapaKTep

(?) mepBuuHas arMocdepa nMesa OKUCITUTEIBHBIA XapaKTep

(?) cBOOOmHBI KHUCIOPOX TOSBHICA B arMocdepe B pe3yinbTare JesITeIbHOCTH
rerepoTpodos

(?) B mepBuuHOI aTMOC(epe OTCYTCTBOBAIM METaH U aMMHUAK

44 ITpuunHOM reHHOW MyTalluX HE HAa3bIBAIOT:

(?) u3MeHeHue Moce10BaTeIbHOCTH HYKJICOTHIOB
(?) ynBoeHMe HYKIICOTHIOB

(?) moTepu HYKJICOTHIOB

(!) xpaTHOE yBETMYEHHE YHCIIAa XPOMOCOM

45.Kax Ha3bIBaeTCSI COBOKYIIHOCTb MHOT'OOOpa3sHBIX U CIOXHBIX B3aWMOOTHOIICHUH,
CYIIECTBYIOIINX MEXKYy OpTaHH3MaMHU U YCIOBHSIMH CPEIbI:

(?) ecTecTBeHHBIN 0TOOP

(?) HacmencTBeHHAsI K3MEHYUBOCTh

(!) 6opn0Oa 3a cyiecTBOBaHHE

(?)uckyccTBEeHHBIN OTOOD

46.YT0 sABISIETCS AJIEMEHTAPHOUN €AMHUIICH SBOJIIOIIUH:
(1) monmynsiuus

(?) monBun

(?) ocoOb

(?) Bun

47.K abuotnueckum pakTopam, ONpeaeISIONIMM YUCICHHOCTh MOMYJISIIANA, OTHOCST:
(!) Temnepatypa

(?) moHMKEHNE TIII0IOBUTOCTH

(?) mapazuTtusm

(?) KOMMYECTBO KOHKYPEHTOB

48. Kakoe ytBepxaenue rnpo supycsl HE BepHo?

(?) BUIHBI TOJIBKO B DJIEKTPOHHBIN MUKPOCKOI

(?) obaaroT CBOMCTBAMH KUBOW M HEXXUBON MaTepUH
(!) oTHOCATCS K KIETOYHBIM CTPYKTypam

(?) comeprxat oIHY U3 HYKJIICUHOBBIX KHUCJIOT



49. bakTepuu HE UMEIOT:
(?) KI€TOYHOM CTEHKHU
(?) AHK

(1) stapa

(?) nuToTIIa3MBI

50. IIpouecc cnusiHus MOJOBBIX KJIETOK HA3bIBACTCS:
(!) omnogoTBOpEHUE

(?) ramerorenes

(?) smOpuorenes

(?) oBorenes

51.B mporiecce ClMsiHUS MY>KCKOM M )KEHCKOM MOJIOBBIX KJIETOK 00pa3yeTcs:
(?) ooronuit

(?) ramoniHas 3UTOTA

(!) murionIHAs 3UroTa

(?) 3aposprr

52. YerBepras (aza MUTO3a HA3bIBACTCS
(1) Tenodaza

(?) anadaza

(?) mpodaza

(?) metadaza

53. bnactyna oOpasyercsi B pe3ysbTaTe
(?) ormomoTBOPEHMS

(?) metioza

(!) apoGieHus 3UTOTHI

(?) MUrpanuu KJIeToK

54. Beibepute XapaKTepUCTUKY PACTUTEIBHOM KIICTKU
(?) xeToyHast CTEHKAa OTCYTCTBYET

(?) cioco6 nuTaHus reTepoTPOPHBII

(?) 3amacHOE BEIIECTBO - TJIMKOTCH

(!)crioco6 nuTaHust aBTOTPOGHBIN

55. Beibepure opraHu3Msbl ¢ aBTOTPO(HBIM TUIIOM THUTAHUS
(1) 6epesa

(?) xocyns

(?) GakTepusi THUCHUS

(?) 6emnbrit rpud

56.Br1bepuTe XapaKTepUCTHKY JKUBBIX OPTaHU3MOB C T€TEPOTPO(HBIM TUIIOM MTUTAHUS

(?) mpeodpa3yroT COTHEYHYIO SHEPTHIO B SHEPTHIO OPTaHUYECKUX BEIECTB
(?) UCTIONB3YIOT SHEPTUIO OKUCIIEHUSI HEOPTaHUYECKUX BEILECTB

(!) MCTIONTB3YIOT TOTOBBIC OPTAaHMYECKUE BEIIECTBA

(?) ciocOOHBI K XeMOCUHTE3Y

57. KoHeuHbIMU TIPOAYKTaMU (POTOCHHTE3a SIBIISIOTCS:
(?) BOza u yrieBoabl

(?) yrnexucinplii ra3 u xJopoduiui

(!) xuCIOPO M YTICBOBI



(?) xucIOpOa U AMUHOKHCIIOTHI

58. ABTOTpOoGHBIE OpPraHU3MBI, CIIOCOOHBIC TPOU3BOAWTH OPTAHMUYECKUE BEIIECTBA W3
HEOPraHMYECKUX KOMIIOHEHTOB, HCIOJb3Ys (DOTOCHHTE3 WIIM XEMOCHHTE3, Ha3bIBAIOTCS ...

(!) mponyenTamu

(?) MaKpOKOHCYMEHTaMHU

(?) MUKpOKOHCYMEHTAMH

(?) rereporpodamu

59. ArpocucTeMsl OTINYAIOTCA OT €CTECTBEHHBIX SKOCUCTEM TEM, YTO...
(!) TpeOyIOT NOMOTHUTEIBHBIX 3aTPAT SHEPTUU

(?) pacTeHus B HUX yTHETEHBI

(?) Bcerma 3aHUMAIOT TJIOMIAIb OOJBIIYIO, YEM €CTECTBEHHBIC

(?) xapakTepu3yroTcs OOJIBIIMM KOJIMYECTBOM Pa3HOOOPA3HBIX MOIYIISITUN

60. buocepa — o6oouka 3eMiu, COcTaB, CTPYKTypa B CBOMCTBA KOTOPOW B TOW MM MHOM
CTENEHM ONPEIENSIETCA HACTOSAIIEN WM IPOLUION EATENbHOCTBIO ...

(?) )KUBOTHBIX

(?) pacTenuit

(?) MUKpOOpraHu3MoB

(!) ’xuBOTO BelIECTBA

YcTHbIH onpoc.

1. HazoBuTE OCHOBHBIE MTOJ0KEHUS KIETOYHOU TEOPHUH.

2. Kakne 0COOCHHOCTH CTpPOEHHUS OEJKOB TIO3BOJISIOT UM BBIIOJHATH pPa3zHOOOpa3HbIE
byHKIINA?

3. Kakoe 3HaueHue B KJIETKE UMEIOT YTIEBOIbI?

4. Ctpoenne u PyHKITUU MEMOPAHBI DYKAPUOTHUECKOU KIIETKH.

5. Kakoe cTpoeHre UMEIOT MEMOpPaHHBIE OPTaHOU Bl SYKAPHOTHIECKOU KIIETKU?

6. KakoBo cTpoeHue sipa 3yKapuOTUYECKON KIETKU?

7. CtpoeHue 1 PyHKIIUH HYKJIEHHOBBIX KHCIIOT.

8. Kakoe cTpoeHue 1 3Ha4€HHE UMEIOT XPOMOCOMBI?

9. KakoBa cymHOCTh 3HEPreTHUecKoro oOMeHa B KJeTKe?

10. HazoBuTe 1 0XapaKTepU3yrTe OCHOBHBIE dTalbl OMOCHHTE3a OeKa.

11. HazoBuTe 1 MOSACHUTE CBOMCTBA FT€HETUYECKOIO KOJIa.

12. Yro Takoe ¢otocunre3? HazoBute ero srarbl 1 3HaYCHUE.

13. Muro3zuero 6MOJI0THYEeCKOE3HAYCHHE.

14. HazoBuTE OCHOBHBIE COOBITHS HHTEP(a3bI.

15. Uto Takoe Melio3 U ero OMOJIOTHYECKOe 3HAUYCHHE.

16. HazoBuTe OTiIM4Ms MUTO3a OT MeWO03a.

17. Uto Takoe onToreHe3? KakoBo ero Ouonornueckoe 3HaueHuEe?

18. Kakue MeTopl COBpEMEHHOM Fr€HETUKH BaM U3BECTHBI?

19. B ueM pasnuuue 1 cX0JCTBO MAKPOAIBOJIOLHUH U MUKPOIBOJIIOLINH?

20. Kakue cymecTBylOT NajJ€OHTOJIOTHYECKUE JOKA3aTEIbCTBA IBOTIOLINU?

21. Yto noka3pIBacT HaJIMUUE y KUBOTHBIX PyJUMEHTOB U aTaBU3MOB?

22. Ha3zoBuTE IpU3HAKH KHUBBIX OPraHU3MOB.

24, KakuMu uepraMH OTJIMYAIOTCS 4YelloBeuecKue packl? YeM MOXKHO OOBSICHUTH
YCTOMYUBOCTh PACOBBIX MPU3HAKOB?

25. B ueM 0COOEHHOCTh THOPHUIOJIOTHYECKOTO MeToaa?

26. Kakue 6nosoruueckue sSBJIeHUs JIeKaT B OCHOBE KOMOWHATUBHON U3MEHUYUBOCTH?

27. Yto Takoe Bua? HazoBure Kputepuu Bua, JaiTe UM XapaKTEPUCTHKY.

28. HazoBuTe ABMKYIIME CUJIBI DBOJIIOIIMU U YCTAHOBUTE UX B3AaMMOCBSI3U.



29. HazoBuTe 4epThl MPUCTIOCOOIEHHOCTH K cpesie OOMTaHus Y phIO M MITHII.

30. HazoBuTE OCHOBHBIE THIIOTE3bI TPOUCXOXKIACHUS KU3HU, PACKPOUTE UX CYITHOCTD.

31 .Ha3zoBuTe OCHOBHBIE 3TaIbl aHTPOIIOT€HE3A.

32. CxoacTBa ¥ OTJIMYHS YEJIOBEKA C )KUBOTHELIMHU.

33. YeM OTJIMYAIOTCS arpO3KOCUCTEMBI OT €CTECTBEHHBIX YKOCUCTEM?

34. KakoBa mpuYrHa CMEHBI OMOIICHO30B M KaK OHA OCYIIECTBISETCS?

35. JlaiiTe onpeaeneHue XUIHUYECTBA U Tapa3uTu3Ma. [IpuBeaure npumMepsl U3 )KUBOTHOIO
Y PACTUTEIIBHOTO MHpA.

36. KakoBsl BaxkHelmme nojoxenus yuenus B. . Bepnanckoro o 6uochepe?

37. Uto moHMMAETCsI O]l aHTPOIIOT€HHBIM BO3/CHCTBHEM Ha Onochepy?

38. Kakue 3arps3HAIONINE BEIIECTBA MPEACTABIAIOT HAUOOJBIIYIO OMACHOCTH JJISl YeJIOBEeKa
Y IPUPOJTHBIX OMOTHYECKHX CO00IIecTB?

4.4. OneHoYHbBIE CPeACTBA VISl MPOBEAEHUS MPOMEKYTOYHOM aTTecTalluu

Bonpocs! nis nudg¢epeHInpOBAHHOIO 3a4eTa

1. buonorus kak Hayka. CBsi3b OMOJIOTUH ¢ APYrUMH Haykamu. Cucrema OMOJIOTHYECKUX
HayK. MeToibl TO3HAHUSI JKUBOW TTPUPOIBI.

2. Kusble cuctembl. OTIMYMS KUBBIX CUCTEM OT HEOPraHMYECKOW MPUPOABL. YPOBHHU
OpraHu3ay OMOCUCTEM.

3. XuMH4YeCKH cocTaB KJeTKu. Heopranmueckue M OpraHUYECKHME BEIIECTBA KIIETKU:
OeNKH, TUMHIBI, YTaeBoIbl. OCOOEHHOCTH CTPOSHUS U 3HAYCHUE.

4. HykneunoBbie kucioTel. CTpoenue u ¢pyakuun. Perumkanus JJHK.

5. @epMeHTHI - OMOJIOTUYECKUE KATAIU3aTOPhl: CTPOCHHE, OTIUYHS OT HEOPTaHMYECKHX
KaTaJan3aTOpOB.

6. Llutonorus — Hayka o kierke. OCHOBHBIE MMOJI0KEHHUSI KIETOYHON TEOpUH.

7. Tumbl KJIETOK: JyKapHOTHUEKass W MpokapuoTHdeckas. OCOOCHHOCTH CTPOCHUS
MPOKAPUOTUYECKHUX KIIETOK.

8. OCHOBHBIE YaCTH JYKapUOTHYECKOW KieTku. CTpoeHue W (PyHKIIMH MEMOpPaHbI
AYKApUOTUYECKOMN KIIETKHU.

9. lluromnasma u ee opraHouabl. OCOOEHHOCTH CTPOCHHS M (PYHKITHH.

10. Ctpoenue u GyHKIMHU sapa.

11. TlonsiTne MeTaboMM3M. ACCUMIIISIITUS M TUCCUMUTISIIINAS — JIBE CTOPOHBI METabOIM3Ma.
Tunsl oOMeHa BEIIeCTB: aBTOTPODHBIN U TeTepoTPO(HBIH.

12. ITnactuveckuii oomeH. ®orocuntes. 3Hauenune. Craauu GpoTocuHTE3A.

13. DHepreTudeckuii 0OOMEH B KIIETKE. JTallbl.

14. buocunres Oenka. DTanbl OMOCUHTE3A.

15. 'eneTnueckuii KOJ 1 €ro CBOMCTBA.

16. OcobeHHOCTH OpTraHU3aIlii BUPYCOB.

17. Kuznennsiit nuki kietku. MaTEepdasza u MuUTO3. AonTos.

18. CtpoeHune XxpoMOCOM, WX TAINTOMAHBIA U JUTUIOWIHBIN Habop. Perumkarusi.

19. Hnrepdaza u e€ mnepuonsl. [loaroroBka KJIETKM K JeNeHHIO.MHUTO3 H €ro
Ouonoruueckoe 3HaueHue. Pa3pl MUTO3A.

20. Pasmuoxenue. @opMbl pa3MHOXKEHMs OpraHu3moB. becrnonoe u mnosioBoe
pazMHOxeHne.@opMbl GECTIOIOr0 Pa3MHOKEHUS.

21. TlomoBoe pa3mHOxeHHe. ['ameTorne3. Meio3 U ero OHOJOrMYECKOE 3HAUYEHHE.
O11010TBOpPEHUE.

22. CTpoeHue OpraHoB U CUCTEM OpPIaHOB KUBOTHBIX. @YHKIIMOHAIbHASI CHCTEMA OPTaHOB.

23. 'oMmeocTa3 opraHu3Ma U €ro noAAep:KaHue B MPOLECCE )KU3HEACATEIbHOCTH. 3HAUYCHHE
MPOSIBICHUS PA3pa)KUMOCTHU U peryisiiuu. [Iporecchl )xu3Heaess TeNbHOCTH JKUBOTHBIX.

24. DMOpHOTEeHEe3 U €ro ATanbl Y TO3BOHOYHBIX )KHBOTHBIX.

25. TTocTaMOpHOHANBHBINA IEPUOJT, €TO CTAIUH Y )KUBOTHBIX M YEJIOBEKa.



Bomnpocs! qis 3k3amMeHa

1.buonorus kak Hayka. CBA3b Ouosoruu ¢ ApyruMu Haykamu. Crucrema OMOIOTHYECKUX
HayK. MeTo1bl TO3HAHUSI JKUBOUW TTPUPOIBI.

2. XKusble cuctembl. OTIUYMs KHUBBIX CHCTEM OT HEOPraHWYECKOW NPUPOJIBI. YPOBHU
OpraHu3aIi OMOCHUCTEM.

3. XuMudeckuil coctaB KJIeTKH. HeopraHuueckue M OpraHMUYECKHE BELIECTBA KIIETKH:
OenKu, TUMHUIbI, YraeBobl. OcOOEHHOCTH CTPOEHUS U 3HAUCHHUE.

4. HykneunoBsle kuciotsl. CTpoenue u pynkiuu. Permukarms JTHK.

5. ®epMeHTHI - OMOJIOTUYECKUE KATallu3aTopbl: CTPOCHUE, OTIMYUS OT HEOPTaHMUECKUX
KaTaJIu3aTOpOB.

6. [luTonorus — Hayka o kjeTke. OCHOBHBIE MMOJ0KEHUS KJIETOYHOU TEOPUH.

7. Tumbl KIETOK: B3yKapuoTH4yeKkas M MpokapuoTHueckas. OcOOEHHOCTH CTPOCHHS
MPOKAPUOTUUYECKHUX KIIETOK.

8. OcHOBHBIE 4YacTH JyKapuoThdeckoi kierku. CTpoeHune u (yHKIMH MeMOpaHbI
3YKAPUOTHYECKON KIIETKH.

9. lluronnazma u ee opraHouabl. OCOOEHHOCTH CTPOCHUS U (PYHKIIUH.

10. Ctpoenue u GyHKINHA sIpa.

11. TlonsiTne MeTaboMM3M. ACCUMIIISIITUS M TUCCUMUTISIIIAS — JIBE CTOPOHBI METabOIM3Ma.
Tunsl oOMeHa BEIIeCTB: aBTOTPOHBIN U TeTepOoTPO]HBIH.

12. ITnactuveckuii oomeH. ®orocunTes. 3Hauenune. Craauu GpoTocuHTE3A.

13. DHepreTudeckuii 0OOMEH B KIIETKE. JTallbl.

14. buocunre3 Oenka. DTanbl OMOCUHTE3A.

15. 'eneTnueckuii KOJ 1 €ro CBOMCTBA.

16. OcobeHHOCTH OpTraHU3aIliy BUPYCOB.

17.)Ku3nennsiit ukn kiaetku. MaTepdaza u MuTo3. AonTos.

18. CtpoeHune XxpoMOCOM, WX TAINTOMAHBIA U JUTUIOWIHBIN Habop. Perumkarusi.

19. Hnrepdaza u e€ mnepuonsl. [loaroroBka KJIETKM K JeNeHHIO.MHUTO3 H €ro
Ouonoruueckoe 3HaueHue. Pa3zpl MUTO3A.

20. Pasmuoxenue.@opMbl pa3MHOXKEHMs oOpraHu3moB. becrnonoe u  mosoBoe
pazMHOxeHne.PopMbl GECTIOTIOT0 Pa3MHOKEHUS.

21.IlonoBoe pasmMHOkeHHE. ['amerorHes. Meiio3 U ero OHOJOTHMYECKOE 3HAYCHUE.
O11010TBOpPEHHUE.

22. CTtpoeHue OpraHoB U CUCTEM OpPraHOB KUBOTHBIX. PYHKIIMOHAIbHASI CUCTEMA OPTaHOB.

23. 'oMeocTa3 opranu3Ma U €ro nojAep:KaHue B MPOLECCE )KU3HEACATEIbHOCTH. 3HAYCHHE
MPOSIBICHUS PA3paKUMOCTHU U peryisiiuu. [Iporecchl )xu3Heaess TeNbHOCTH JKUBOTHBIX.

24. DMOpHOTEeHE3 U €ro Tanbl Y TO3BOHOYHBIX )KHBOTHBIX.

25. TTocTaMOpHOHANBHBINA IEPUOJT, €TO CTAIUH Y )KUBOTHBIX M YEJIOBEKa.

26. IT'emetmka Kak Hayka. MeToabl HM3y4YeHUsS  HACIEACTBEHHOCTU.OCHOBHBIE
3aKOHOMEPHOCTHU HACJIEIOBAHUS U MOHSTHS T€HETUKHU.

27. 3aKOHOMEPHOCTH HACJIEIOBAHMS MTPU3HAKOB, ycTaHOBJIEHHbIE ['. Menaenem.

28. CuenieHHOe Hacleq0BaHUe. XpOMOCOMHAas TEOpUs HacleAcTBeHHOcTH. HacnenoBanue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

29. H3meHuMBOCTb. Buapl HM3MEHUYMBOCTH: HACJIEJCTBEHHAass M HEHACIEACTBEHHAS.
XapakTepucTuka MoIU(PUKAIIMOHHON N3MEHUYHNBOCTH.

30. HacnencrBeHHass HW3MEHUYMBOCTb, €€ BHJbl. 3aKOH T'OMOJOTHYECKHX PSJOB B
HacneacTBeHHoM n3MeHunBoctyd H.M.Basunosa. KoMOnHaTHBHAS N3MEHYHNBOCTE, €€ OCHOBEL.

31. MyraunonHas wu3MeH4YMBOCTh. Knmaccudpukamuss wmyranmid. [lpuumasl  ux
BO3HUKHOBEHHSI.

32. T'eneruka yenoBeka. OCHOBHBIE METO/Ibl T€HETUKU YesIOBeKa. MeauKo-reHeTUUeCKOoe
KOHCYJIbTUPOBAHHE.

33. HacnencrBeHHble  3a0oneBaHUs  4YeJOBeKa. bonesHW ¢ HAcIeACTBCHHOMN
IIPEAPACIIONOKEHHOCTRI0. 3HAYEHUE MEAUIMHCKOW TE€HETHKHM B IPEJOTBPALICHUH U JICYCHUU



TeHETUYECKUX 3a00JIeBaHMI YeTIOBEKA.

34. IlpuHnunel 3m0poBoro obpasza KU3HM, JHATHOCTUKH, TPOMHWIAKTHKA € JICUCHHS
TeHEeTUYeCKUX Oone3Hel. Menuko-reHeTH4eckoe KOHCYIbTUPOBAaHUE.

35. Cenexkuus kak Hayka u npouecc. OnoMamnnBanue. COBpEMEHHBIE METOIbI CEJICKIIUH.
VYuenne H.M.BaBwioBa o0 LIEHTpax MHOrooOpasusi M MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHA.
LleHTpbI NPOUCXOKIECHUS TOMAIIHUX KUBOTHBIX.

36. buorexHonoruss Kak Hayka WM IIPOM3BOJCTBO, OCHOBHBIC HampaBicHHs. Pa3Burtue
OMOTEXHOJOTHI C HCIOJIb30BAHUEM >KMBOTHBIX, MPUMEHEHHE MPOAYKTOB OHOTEXHOJIOTUH B
YKU3HU YEJI0BEKa.

37. llpeanochUIKM BO3HUKHOBEHHUS 3BOJIIONMOHHOW Teopuu. Ee BiMsHHE HaA pa3BUTHE
Ouonorumu.

38. CBHUAETEILCTBA DBOIIOIHH.

39. OBomonnonHas Teopus Y./lapsuna.

40. CunTeTH4ECKask TEOPHUsI BOJIOLMH U €€ OCHOBHBIE ITOJOKEHHUS.

41. Muxpossosmonust. [lomymsinys kak 3eMeHTapHasi €AUHULA dBOIIOLUH.

42. EctecTBeHHBIN 0TOODP: (HOPMBI U MEXaHU3MBI.

43. IlpucnocoOJeHHOCTh OPraHU3MOB  Kak  pe3yjiabTaT dBoiouuu. Ilpumepsr
MPUCTIOCOOJICHUH Y OPTaHU3MOB.

44. Bun u Bunoo6pazoanue. Kpurepun Buga. OCHOBHBIC (HOPMBI BUI000pa30BaHUSI.

45. MakposBoitonusi. @opMbl 1 OCHOBHBIE HallpaBJICHNUS.

46. JloHayuyHble MNpEACTaBICHHUS O 3apOKICHMM KWU3HU. HaydHble ruUmoresbl
BO3HUKHOBEHHUS JKM3HM Ha 3emsie: aOMOreHe3 W MaHCHepMHs. XUMHYEecKas 3BOIIOLUS.
AOGUOTEeHHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKUX.

47. Pa3BuTue XU3HM Ha 3emje 0 3paM M nepuogam. OCHOBHBIE 3Talbl 3BOJIOLUU
PaCTUTENBLHOTO U )KUBOTHOTO MUPA. ApoMOp(}O3bI Y pacTeHUH U )KUBOTHBIX.

48. Cucrema OpraHMYECKOTr0 MHpa KaK OTpakeHUE IBOJOLMU. [[pUHIINIIBI cHCTEMaTHKU.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

49. Opomtouust yenoBeka. OCHOBHBIE CTaAMM W JBWKYILHME CHJIBI AHTPOIOIEHE3a.
CxojncTBa U pa3Inyus 4yeaoBeKa U KUBOTHBIX.

50. Dxojorus Kak HayKa. DKoJoruyeckue (hakTopsl U CPeIbl KU3HU.

51. Dkonmoruyeckasi XapakTepUCTUKA BUAA U TTOMYJIALUY.

52. Crpykrypa u (QyHKIHOHUpOBaHHWE OHOTEONEHO30B. Tpoduueckue YpOBHHU.
KpyroBopoT BemiecTB v MOTOK 3HEPTUU.

53. IlpupoaHble ¥ aHTPONOTI€HHBIE SKOCHUCTEMBI. ATPO3KOCUCTEMBI, OMOJOTHYECKOE H
XO03MCTBEHHOE 3HAYCHHUE.

54. Yyenue B.W.Bepnanckoro o 6uocdepe. I'paHulisl, coctaB u CTpykTypa Ouocgepsl.
Kupoe BemectBo u ero ¢GyHkuuu. KpyroBopoThl BeliecTB W OUOTCOXMMUYECKUE IHKIBI
AJIEMEHTOB.

55. AaTpornoreHHsie Bo3eicTBHS Ha Onocdepy. I'modampHbIe SKOJOTHUECKHE MTPOOIEMEI.
OCHOBBI PallMOHAIIBHOT'O IPUPOIONOIB30BAHUS.

Hepeqenb TeM HWHAUBUAYAJBbHBIX ITPOCKTOB

1. Uctopus oTkpbiTUs KiIeTKU. KiieTouHast TeOpusi CTpOEHHUs OPraHU3MOB.

2. MeToasl MOJIEKYISIPHON U KJIIETOYHOW OMOJIOTHH.

3. IlpakTuueckoe 3HAYEHUE MPOKAPUOTHUECKUX OPTaHU3MOB (HA MPUMEpPax KOHKPETHBIX
BHJIOB).

4. Bupycsl. OcoOeHHOCTH OpraHu3anuy 1 3HaYCHHE.

5. WcTtopus pa3zBuTHs 3BOJIONUOHHBIX uaen 1o Y. JlapBuHa.

6. Xemocunres. Paznoobpasue opraHu3MoB - XeMOCHHTETHKOB.

7. AHa’poOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHOTEXHOJOTHMH W BO3OYyAWTENH
00J1e3HEeH.

8. CoBpeMeHHbIE MPEACTaBICHHUS O 3apOXKACHUU KU3HU. PaccMoTpeHuMe U OlLleHKa



Pa3IUYHBIX TUIOTE3 POUCXOKICHHUSL.

9. CoBpeMeHHBIH ATall pa3BUTHUS YesioBeuecTBa. YenoBeueckne packl. OnmacHOCTh pacu3Ma.

10. BozneiicTBue 4enoBeka Ha MPUPOAY HA Pa3iIMUHBIX dTanax pa3BUTHs YEIOBEUECKOIO
oOmiecTna.

11. OcHoBHbIE TNPUHIUIIEI OXpaHbl NpUPoAbl. Ocobo oxpaHAeMble NPUPOIHBIE
TEPPUTOPUH.

12. BnusHue KypeHUs, yHOTpPeOICHUS aJaKOTOJNSI W HAPKOTHUKOB POJIUTENISIMH Ha
SMOpPHOHAIEHOE Pa3BUTHE PEOCHKA.

13. depmeHTHI, ¥ UX POJIb B OpraHu3Me. HapyiieHus mpu ux HeJ0CTaTKe U U30BITKE.

14. T'opMOHBI ¥ UX pOJb B opranusme. Hapymienus mpu ux HeAoCTaTKe ¥ H30BITKE.

15. buonornyecku aktuBHbIE 100aBKH. [loab3a MM Bpea Ui OpraHu3Ma YesIoBeKa.

16. MeTobl U3y4EeHUSI MAKPOIBOJIIOLIHH.

17. TlpucrnocoOIeHHOCTh OPraHU3MOB KaK pPe3ylbTaT MHUKpOIBoOJIOIUH. [lpumeps
MIPUCTIOCOOJICHUH Y OPTaHU3MOB.

18. buonuka. TexHuueckuil B3 Ha )KUBYIO IPUPOY.

19. KinonupoBaHue: HaydHbIE U dTHUYECKUE TIPOOIIEMBI.

20. buopuTMBI KU3HU.

21. Cenekius Kak HayKa. MeTOJIbI CEJIEKITMOHHOM PaOOTHI.

22. DKOJIOTUYECKUE KPU3UCHI U UX TTPUUUHBI.

23. AHTpONIOTE€HHBIE IKOCUCTEMBI.

24. Nubdy3us B KU3HENEATSTLHOCTH )KUBBIX OPTaHU3MOB.

25. TInecHeBbie TPUOBI B )KU3HU YEIIOBEKA.

26. buoTtexHoynorus Kak Hayka M Mpou3BOJCTBO. OCHOBHBIE HAIPABICHUS COBPEMEHHOM
ounorexHonoruu. Meto el 6noTexHonoruu. OOBEKThl OMOTEXHOIOTHH.

27. MeTobl U3y4EeHUsI TEHETUKHY YEI0BEKa.

28. MenuKo-reHeTH4eCKOe KOHCYJIbTUPOBAHHUE.

29. MeauimHacKe OMOTEXHOJIOTHH.

30. Mexanu3Mbl (hOPMUPOBAHHS YCTOMUMBOCTU K AHTHMOMOTHKAM M CIOCOOBI OOpBOBI €
HEH.

31. CoBpeMeHHBIE B3Il HA IPUPOLY CTAPEHHUS.

32. Posib BeTEpUHAPOB B 3003AIUTHBIX OPTaHU3AIUSX.

33. BiusiHue yennoBeka Ha KIMMAaTUYECKUE U3MEHEHUS U UX TOCIEACTBUS U1l SKOCUCTEM.

34. Bnusinue cTpecca Ha 3I0pOBbE IOMAIIHUX KMBOTHBIX: IPUYUHBI U PEIICHMUS.

35.3nauenre MUKpOOHOMa IS 3I0POBbSI YENIOBEKA U )KUBOTHBIX.

36. CumMOMO03 1 ero 3HaYeHUE B IPUPOJIE.

37. I'enernueckasi mpupoia HacJIeICTBEHHBIX 3a00JIeBaHUH.

38. ®oTOCHHTE3: MEXAHU3MBI U 3HAUEHUE UL KU3HU Ha 3eMIIE.

39. buopa3HooOpasue u ero oxpaHa: poiib pa3HOOOpa3us BUIOB B IKOCUCTEMAaX U YTPO3bI,
C KOTOPBIMU OHU CTAJIKUBAIOTCSI.

40. BnusiHMe cenbCKOro X03s1iiCTBa Ha MPUPOIHBIE DIKOCUCTEMBI: YCTOWUMBOE 3eMIIEEINE
Y METOJIbl YMEHBILIEHUS BO3ACHCTBUSI Ha OKPYKAIOIIYIO CPELyY.

4]1. OxpaHa peakux M HCYE3AIOUIMX BHUJOB: CTPAaTETMH U MPOrpaMMBbl IO 3allUTE
OuopazHo0Opa3usi.

42. DKOIOrn4ecKue NOCIeACTBUS 3arpsA3HEHNS BO3AyXa: MICTOYHHUKY, BUABI 3arpsI3HUTENEH
U UX BIUSHUE HA 3/I0POBbE YEJIOBEKA U JKUBOTHBIX.

43. TloBenenue cobak: BIUSHUE TEHETHKH U Cpebl Ha (POPMUPOBAHHME TTOBEJICHHUS.

44. Ilcuxonorust cobak: Kak MOHUMATh U 00y4aTh MATOMIIA.

45. DBOMIOIMS TOMAIIHUX COOAK: OT BOJIKA 10 KOMITAHbOHA.

46. 'eHeTnka 1 ceieKus coOak: Kak OTOOP BIUSET HA TIOPOJIBI.



IMpuioxenue 1

JIneT nepuoanyecKUX NPOBePOK padoyei MPorpaMmsbl
U HH(pOpMAaLHs 0 BHECEHHBIX H3MEHEHMSIX

JomKHOCTHOE HIIO,
MIPOBOJIUBIIICE
npoeepky: ©.1N.0.,
JOJHKHOCTH

Hata

IToTpebHOCTE
B KOPPEKTUPOBKE
yKazaHHEeM
COOTBETCTBYIOIIHX
pas3zeiioB paboueit
MPOTPAMMBI

WNndopmanus o BHECEHHBIX
HU3MEHEHUX
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