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Pabouasmporpammaaucuumiussi«bruonorus»pazpadoTaHaHAOCHOBE:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 23.05.2025) «O6 obpazoBaHuu 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  TOCYAApCTBEHHOro  oOpazoBatenbHOro  cranmapra (PI'OC)  cpemnero
npogeccuoHaIbHOr0 00pazoBaHus 1o creruanbHocTH 36.02.01 «Betepunapus» (yreepxaeH [Ipukazom
Munucrtepctsa npocBernieHus: Poccutickoit @eaepanmu ot 07.04.2025 1. Ne 270)

[TpumepHnoii paboueit mporpaMmsbl cpeaHero odIiero oopasoBaHus «buomorus»

[Tpumepnoit mporpammel Boctiutanus (IIpunsaTta pemearnem @YMO CIIO 36.00.00 Berepunapus
u 300texHus [Ipotokon ot 15.08.2023 Ne 6).

CocraBureib: 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.)

3aBenyomuii kadgeapoi / j /jﬁﬁxﬁ,ﬁ,@i/ Y Bacusaenko O.B.

PabGouass mporpamMma paccMOTpeHa M YTBEpXKJEHAa Ha 3aCElaHUM TMPEAMETHON (IIMKIOBOM)
komuccuu (mporokorn Nell ot 24.06.2025 r.)
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IIpeacenaresnnb npeaMeTHOH (IUKI0BOI) KOMHCCHH 3apasmmmna H.B.
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1. MACIHHOPT PABOYEM ITPOT'PAMMBI JUCHUITINHBI
C00.01.08«buogorusa»

1.1. Ob6aacTh NpIMEHEHHUsI TPOTPAMMBI
Pa6ouasmporpammagucuuminHsICOO.01.08 «buonorus»sisisercs 4acCThIO MPOTPaMMBI
noarotoBku crnenuanuctoB cpeanero 3eHa (IIIICC3) B coorBerctBum ¢ PI'OC CIIO mo
crenuanbHocT36.02.01 «BetepuHapusy.

1.2. MecTo AUCUMIIIMHBI B CTPYKTYpe OIICITIO
JuctunanaaCOO.01.08«buonorusa»saBiaseTcs100s3aTeNbHOM JUCLUIUTMHONITPEAMETHOM
obmactn  «EctectBeHHO-HayuHbie mpeameTe» DI'OC  cpemnero oOmero oOpa3oBaHuS W
6azoBoinucUIIMHON o61meoopazoBaTensHol moarotroBku CIIO u peanusyercs B I u Bo I cemecTpax
MIPUCPOKETONYICHHSICpETHETO MpodeccrnoHanbHorooopazoBanmsa3 romgal mecsies.

1.3. Henu 1 32124 JUCHUIJIMHBI, IVIAHUPYEMbIe Pe3yJbTAThI 0CBOCHHUS THCIIUILTHHBI:
Heanto mucuumumasl COO.01.08«buonorus» sBisieTcsl OBJaJeHuE 00yJIaroNUMUC 3HAHUSMU O
CTPYKTYpHO-(DYHKIIMOHAIBHON OpTaHW3aIlMy JKUBBIX CHCTEM PAa3HOTO paHTra W MPUOOpPETCHHE YMEHUI
UCIIOJIb30BaTh 3TU 3HAHMS Ui TPAMOTHBIX JEWCTBUNH B OTHONIEHMH OOBEKTOB KUBOM HPUPOIBI U
pEIICHUS Pa3INYHbIX KU3HEHHBIX MPOOIIEM.

3agauu u3y4eHus JUCIUILINHBL:

-OCBOCHHE OOYYAIOMIMMHUCS CHUCTEMBI 3HAHWH O OWOJIOTMYECKUX TEOPHSIX, YYCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWIax, CIY)KallUX OCHOBOHM Juis (OpMUPOBAHUS MPEICTABICHUN O
€CTECTBCHHO-HAYYHOW KapTHHE MHUpPA, O METOJaX HAy4yHOTO MO3HAHHS, CTPOCHUU, MHOTOOOpa3uu M
OCOOEHHOCTSIX KHMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allUH, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH;

-popMupoBaHue y o0Oy4arommMxcs TO3HABATENbHBIX, WHTEUIEKTYaIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH B mpoliecce aHalIM3a JAaHHBIX O MYTAX Pa3BUTHs B OMOJIOTUM HAYYHBIX B3TJISIIOB, HIEH U
MOJIXOJI0B K M3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUy;

-CTAaHOBJICHHE y OOydJaroumxcs oOIed KyabTypbl, (DYHKIIMOHAIBHOM TI'paMOTHOCTH, pa3BUTHE
YMEHHH OOBSICHATH U OLICHUBATD SIBJICHUS OKPYXKAIOIIET0 MUpa )KMUBOW MPUPOJIbI HA OCHOBAHUM 3HAHUN U
OTIBITA, MOJTYYCHHBIX MPH U3yYECHUHN OUOJIOTHH;

-popMupoBaHrEe Yy 00y4aroOUIMXcs YMEHUN HILTIOCTPUPOBATh 3HAYEHHE OMOJOTMYECKUX 3HAHUM B
MPAKTUYECKON JESITENbHOCTH 4YEIIOBEKa, pPa3BUTHUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHA;

- BOCITUTaHUE YOSKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEIIOBEKOM >KUBOI

IPUPOJIBI, HEOOXOAUMOCTH OEpEeKHOTO OTHOIIEHUS K HeW, COONIOACHHS STUYECKHMX HOPM MpH
MPOBEJICHUH OMOJIOTUYECKUX UCCIICIOBAHUM;

-0CO3HaHUE [IEHHOCTU OMOJOTMYECKUX 3HAHUMN JUIS TOBBIIIEHUS YPOBHS SKOJIOTMUECKOM KyJIbTYpHI,
Ut pOpMHPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

-IIpUMEHEHUEe TMPUOOPETEHHBIX 3HAHUM U YMEHUHW B TMOBCEJAHEBHOW JKHM3HM JMJI1 OLIEHKH
MOCIIEACTBHI CBOEH JESITENLHOCTH MO OTHOIIECHHUIO K OKpYXKaIoIeh cpene, COOCTBEHHOMY 370POBBIO,
000CHOBaHUE U COOJIIOICHUE Mep MPOPUIAKTUKH 3a00JICBaHUIA.



IInanupyemMble pe3yabTaThl OCBOCHHS AUCHHUIIMHBI:

IlnanupyemMble pe3yJIbTATHI OCBOCHHS AU CIHMILTHHBI

Oomme

I[I/ICIII/IHJ'II/IHaprIe

OK - 07. Cooeiicmeoeams coXpaneHuio oKpycarouieil cpeosl, pecypcocoepeiicenuio, Ihpekmueno
0elicme08amy 6 Upe3ebliaiiHblX CUMYAyUAX.

JInuHOCTHBIE Pe3yabTaTHhI:
- c(pOPMHPOBAHHOCTH IKOJOTHIECKOH KYIbTYpPHI,
MMOHMMAaHWE BIHUAHUSA COIHAIHHO-3KOHOMHYECKUX
MpPOLIECCOB  HA  COCTOAHME  TPUPOJHONH M
COLMANBbHOM  Cpelbl, OCO3HAaHHE TJI00aJHLHOTO
XapakTepa dKOJIOTHYECKUX IPobIiem;
- IUIAHUPOBAaHWE M OCYIIECTBICHUE AECHCTBUH B
OKpY)KaoIlle Cpele Ha OCHOBE 3HAHUS Ienel
YCTOWYHMBOTO Pa3BUTHS YEIOBEYECTBA;
AKTUBHOE HEMNpUATHE JEHCTBUM, MPUHOCAIINX BPEL
OKpY>KalollleH cpeie;
- yYMEHHE TPOTHO3HWPOBAaTh HEOIArONMpPUATHBIC
JKOJIOTHYECKUE TOCIECTBUS TPEIITPUHAMAEMBIX
NEeHCTBUN, IPEOTBpAIATh UX;

- pacInupeHuC OIIbITa JACATCIBHOCTHU
JKOJIOTHIECKOMN HaIpaBJICHHOCTH,
- OBJIaACHHUC HaBbIKaMH yqe6H0—

HCCIEAOBATENBLCKOM, MPOCKTHOM M  COLMATBHOMN
JIeITEIIbHOCTH

MeTanpeaMeTHbIe Pe3yabTaThl:
- OCO3HAHHE COIMAIIBHON 3HAYMMOCTH CBOCH
npodeccuu/crennaTbHOCTH, obOnamanue
MOTHBAIIUCH K OCYIIECTBICHUIO
po(heCCUOHATBHON NEATEIEHOCTH;
- TIOBBIIICHUE WHTEIUICKTYaJIbHOTO YPOBHS B
rporecce W3ydeHUs OWOJOTHYECKUX —SIBIICHUM;
BBIJIAFOIINXCS JOCTHIKCHUH OHOJIOTHU, BOIIEIIINX
B OOIIEYEIOBEYECKYI0 KYIBTYpPY; CIOXHBIX |
MIPOTHBOPEUYMBEIX IYTEH pPa3BUTHS COBPEMEHHBIX
Hay4yHBbIX B3[JISJIOB, WIEH, TEOpUM, KOHIIEMIINM,
runote3 (0 CyIIHOCTH W MPOUCXOXKICHUH JKU3HH,
YeloBeKa) B XoAe paboThl € Pa3IUYHBIMHU
HMCTOYHHKAMHU HH(POPMAIIHH;
- CIIOCOOHOCTh OPTaHU30BBIBATH COTPYTHHUYECTBO
€IMHOMBIIIIIEHHUKOB, B TOM YHCIIe c
HCIIOJTb30BAaHHEM COBPEMEHHBIX WH()OPMAITMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;
- CIOCOOHOCTh MMOHUMATh TIPHUHITUTIBI
YCTOMYMBOCTH M TPOJYKTUBHOCTH  KHUBOWU
MIPUPOIBI, IyTH €€ W3MCHEHWS IO BIMSHHECM
AHTPOTIOTCHHBIX  (PAKTOPOB,  CIIOCOOHOCTh K
CUCTEMHOMY aHaJIN3y TI00ATBHBIX 3KOJIOTHUSCKUX
mpo0jieM, BOIIPOCOB  COCTOSTHHUSL  OKPY’KAIOIICH
Cpelbl W palMOHANBHOTO  MCIOJb30BaHUSA
MIPUPOJIHBIX PECYPCOB;
- yMeHHE OOOCHOBHIBaTH MECTO M POJb
OMOJIOTHYECKUX  3HAHUU B MPaKTHYECKOU
JNEATEIBHOCTA JIIOACH, pPa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI; ONPEACNATh JKUBBIE OOBEKTHl B
TIPUPOJIE; MIPOBOJIUTH HaOOICHUS 3a
9KOCHCTEMAMHU C ICIbIO UX OIHMCAHUS U BBISBICHUS
CCTCCTBEHHBIX M AHTPONOTCHHBIX W3MEHEHU;

- CpOPMHUPOBAHHOCTh 3HAHUI O MECTE U POJIH OUOJIOTHH
B CHCTEME HAyYyHOTO 3HaHUS; (QYHKIMOHAIHHOM
TPaMOTHOCTH 4YeJOBEKa IJIsl PEMeHHs >KU3HEHHBIX
npo0em;

- chOpMHUPOBAHHOCTh YMEHHS PaCKPBIBATh COJIEPIKAHUEC
OCHOBOTIOJIATAIOMINX ~ OHWOJIOTHYECKUX TEPMHHOB W
TIOHSATHUH: JKWU3Hb, KJIETKA, TKaHb, OPTaH, OpraHu3M, BUJ,
NOMyJSIKs,  OKOCHUCTeMa, OuomeHo3,  Ouocdepa;
MeTabomm3M (0OMEH BEIIECTB U MPEBPAIICHHE YHEPTHN),
romeoctas  (camoperymsius), OwnocuHTe3  Oenka,
CTPYKTypHast OpraHH3aIHs JKUBBIX CUCTEM,
JTUCKPETHOCTh, CaMOPETYJISIHS, CaMOBOCIIPOHU3BEICHUE
(penpoxykmmsi), HACJIEACTBEHHOCTh, HW3MEHUYHUBOCTD,
SHEPro3aBUCUMOCTb, POCT ¥ pPa3BUTHE, YpPOBHEBas
OpTraHM3aIINS;

- cOpMHEPOBAHHOCTh YMEHHS PAaCKPBIBATh COJIEpKaHHE
OCHOBOTIOJIATAIOIINX OMOJIOTMYECKUX TEOPUH U THUIIOTE3:
KJICTOYHOM, XPOMOCOMHOM, MYTaIllMOHHOM,
9BOJIIOIIMOHHOH, IPOUCXOXKICHHUS )KU3HH U YEJIOBEKa;

- c(hopMHUPOBaHHOCTH YMEHHSA pacKpeIBaTh
OCHOBOIIOJIATAIONINE  OWOJOTHMYECKHE  3aKOHBI |
3akoHomepHoctr (I. Mengens, T. Moprana, H.W.
Basunosa, O. [I'ekkemss, ®. Mriomrepa, K. boapa),
TPAHUIIBI UX IPUMEHUMOCTH K YKHBBIM CHCTEMAM;

- MpUOOpETEHHE OIbITa MPUMEHCHUS OCHOBHBIX
METOJOB HAyYHOTO TIO3HAHUS, WCIOIB3YEeMBIX B
Omoyoruy: HAONIONEHUS W OIMCAHUS JKHUBBIX CHCTEM,
MPOIIECCOB ¥ SIBJICHUI; OPraHU3alid W IPOBEICHHS
OMOJIOTHYECKOr0 IKCIIEPUMEHTA, BBIABIDKEHUS THIIOTE3,
BBISIBIIGHHS  3aBHCHMOCTH  MEXIY  HCCIIEIyEeMBIMH
BEJIMYNHAMU, OOBSCHCHHS TOJYYCHHBIX PE3yJIbTaTOB H
(opMyMpoBaHUS ~ BHIBOJOB C  HCIOJIB30BAaHUEM
Hay4YHBIX MMOHATHUMI, TEOPUIA U 3aKOHOB;

- c(hOpMUPOBAHHOCTh YMEHUSI BHIICTATH CYIICCTBCHHBIC
MPHU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHOT;
ONHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB,
BHJOB, OHOI'COIIEHO30B U JKOCHCTEM; OCOOECHHOCTH
MPOIIECCOB OOMEHA BEIIECTB M MPEBPAIICHUS SHEPTUHU B
KIIETKE, (dorocuHTE3A, TUTACTUYECKOTO u
SHEPreTHYECKOr0 OOMEHa, XEMOCHHTEe3a, MHTO03a,
Melo3a, OIUIOAOTBOPEHUS, PA3BUTHUS W Pa3MHOKEHUS,
WH/IMBH]TyaJIbHOTO Pa3BUTHUSl OpraHW3Ma (OHTOTCHE3a),
OOpBOBI 32 CYIIECTBOBAaHUE, €CTECTBEHHOTO OTOOpA,
BUJI000pa30BaHUsl, MPUCTOCOOICHHOCTH OPTaHU3MOB K
cpene oOWTaHUS, BIMSHUS KOMIIOHGHTOB 3KOCHCTEM,
AHTPOIIOICHHBIX M3MEHEHHUH B 3KOCHCTEMAaX CBOEH
MECTHOCTH, KpPyTrOBOpPOTa BEIIECTB M IpEeBpalleHHe
3Hepruu B 6uochepe;

- c(hOopMHUPOBAHHOCTH YMEHUS MPUMEHAThH MOJYYCHHBIC
3HAHUA JUIS OOBACHEHUS OMOJIOTUYECKHX IPOIECCOB U
SIBJICHUH, IJIS TIPUHSATHS TPAKTUYCCKUX PCEIICHUHA B
MOBCETHEBHOW  U3HU C  [EIbI0  OOECIeUCHUS




HaxOJWTh W aHAIM3UPOBATh WH(OPMALUIO O
JKMBBIX 00BEKTaX;

- CHOCOOHOCTH TPUMEHSTH OWOIIOTUYECKUE U
AKOJIOTHYECKUE 3HAHUS JUIS aHaIu3a MPUKIaTHBIX
po0JIeM X03IHCTBEHHON ACSITCIIBHOCTH;

- CIOCOOHOCTh K CaMOCTOSITETFHOMY TPOBEICHHIO
WCCIICIOBaHUIA, MTOCTaHOBKE €CTECTBEHHO-
HAy4YHOTO 9KCIIEPUIMEHTA, WCTIOJIb30BaHUIO
WH(GOPMAITMOHHBIX TEXHOJNOTHH ISl PeIIeHUs
HAyYHBIX U TPO(ECCUOHATBHBIX 33]1aY;

- CIIOCOOHOCTh K OIICHKE 3THYECKUX aCICKTOB
HEKOTOPBIX WCCIIEZIOBaHUH B obyacTu
OMOTEXHONIOTUU (KIIOHUPOBAaHUE, HCKYCCTBEHHOE
OILIOZOTBOPEHUE)

0e30MacHOCTH  CBOETO  3I0pOBbA W 3A0POBBS
OKPY’KaIOIIUX JIIOJeH, COOMIOMECHNs 3M0pOBOTO 00pasa
JKU3HU, HOPM TPAMOTHOTO TIOBEICHHS B OKpPY)KArOIICH
NPUPOAHOW  cpeae; MOHMMaHWEe  HEOOXOAMMOCTH
WCITOJIB30BAHUS TOCTHKCHHH COBPEMEHHOW OMOJIOTHH U
OMOTEXHOIOTUI TS paIoOHAIBHOTO
MIPUPOJIOTIOTH30BAHUS;

- c(hopMUPOBAaHHOCT, YMEHHUS pemiaTh OHOIOTHICCKUE
3a1a4w, COCTaBIISTh T€HOTUTIIMYECKHE CXEMBI
CKpEIMBAaHUS JUIS Pa3HBIX THUIOB  HACICIOBAHUSI
MIPU3HAKOB y OPTaHU3MOB, COCTaBJIATh CXEMBI IEpeHOCca
BEIIECTB W DJHEPTHU B JKOcHCTeMax (LEMW TMHTaHUS,
NUILEBBIE CETH);

- c¢(hOpMUPOBAHHOCTh YMEHUIN KPUTHYCCKH OICHUBATH

UHPOPMAITUIO OHMOIOTHYECKOTO coJiepKaHus,
BKJTIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS H3 Pa3THYHBIX
UCTOYHMKOB  (CpeicTBa  MaccoBOoil  mH(OpMAaIu,

HAYYIHO-TIOMYJISAPHBIE MaTephallbl); HHTEPIPETHPOBATEH
JTHYECKHME AaCIEKTHl COBPEMEHHBIX HCCIEIOBaHUN B
OHMOJIOTHH, METUIIMHE, OMOTEXHOJOTHH; PACCMATPUBATh
ra00aIbHbIE DKOJIOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, ()OPMHPOBATEH TI0 OTHOIIEHHIO K HUM
COOCTBEHHYIO TTO3UIIHIO;

- ¢(hOpMHUPOBAHHOCTh YMEHHUI CO3/1aBaTh COOCTBEHHBIC

NUCBMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
OmoTOTHIECKON nHpOpMATTHH U3  HECKOJBKHX
WUCTOYHHUKOB, TPAMOTHO WCIOJb30BATh TOHSATHHHBIN

arrapar OHOJIOTHUH.

1IK-2.1. IlpedynpesicOoenue 3a0601e8anull HCUBOMHBIX, NPOBEOeHUE CAHUMAPHO-NPOCEEMUMETbCKOTL

oesamenibHOCHU.
JIn4yHOCTHBIE Pe3yJILTATHI: - YMETh BBISABIIATH MPUYUHHO-CIICICTBCHHBIC
- TOTOBHOCTh K MPOJODKCHHIO 0Opa3oBaHHs U | OHOJOTHYECKHE CBSI3H; 0CO3HaBaTh Ba>XHOCTD

TOBBINICHUIO ~ KBAMMPUKAIMA B U30paHHOM
Mpo(ecCHOHANIBHON  JCATETPHOCTH HAa  OCHOBE
pa3BUTHUS TPOPECCHOHAIBEHBIX KOMITCTEHITHIH.
MeTtanpenMeTHbie pe3yJbTaThI:

- UCIIOJIb30BAaHHE PaA3IHYHBIX HH()OPMAIIMOHHBIX
O00BEKTOB, C KOTOPBIMH BO3HHUKAET HEOOXOJAUMOCTD
CTAIKUBAaThCI B TpodecCHOHAIBHONW cdepe B
W3yUYCHHU SIBIICHUI U ITPOIECCOB

CaHI/ITapHO-HpOCBCTHT@HLCKOﬁ JCATCIIBHOCTHU

1.4. O0mas TpyA10eMKOCTb JMCIUIIIHHBI.
VYuebnas Harpy3ka (Bcero) 176 yacoB, B TOM 4ucIe:
- o0s13arenbHas ayaAuToOpHas yueOHasi Harpy3Ka oOydaromerocs - 136 vaca;

- UHIMBHUAYAJbHBIM IPOEKT — 32 yaca;
- KOHCYJIbTallUU — 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
O0s3aTeqIbHAsE Ay IMTOPHAsA HArpy3Ka (Bcero), B TOM 50 88 138
ymcie:
- JEKIIUH 16 42 58
- IPaKTUYECKUE 3aHATUSA 34 44 78
CamocTosiTesbHasi padora - - -
NuauBuayaabHbI MPOEKT - 32 32
Koncyabranuu - 2 2
®opMa NPOMEKYTOUYHON ATTECTANUM MO0 JUCHHUIIIIMHE:
-nuddhepeHITnPOBAHHBIN 3a4eT + - +
-3K3aMeH - + +
6 6




2.2. TemaTnueckuii nuian u coaepxkanue 1McuuaInHbIC0O0.01.08 buosorus

HanmeHoBaHMe pa3jeioB U TeM Coaepixkanue yueOHOro MaTepuaJa, JJabopaTopHblie U NpakTuieckue padorsl, | O0bem | @opmupyembie
caMoCTosITe/IbHAsE padoTa 00y4arIuXCcs JacoB KOMIIeTeHIIUH
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 cTpoeHHe O€IKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OCIKOB. YPOBHH
CTPYKTYpbl O€NKOBOH MoJleKynbl. XHMHYECKHEe CBoiicTBa OenkoB. buonorndeckue
byHKIIMHA OETKOB.

depmeHThl — Ouojoruueckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA IEHTP,
cyoctpatHas crneuuduyHocth. Kodepmentsl. Butamuabl. Otiauuuss (HEpMEHTOB 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.

buonornveckue ¢pyHkuun 6enxkoB.DepMeHTH — OHOJIOrHUEcKUe KaTtaiau3aropbl. CTpoeHue
dbepMeHTa: aKTUBHBIA IIEHTp, cyOcTpatHas crneruduunocts. Kodepmentsl. ButamuHsbl.
OTtnuuns (epMEHTOB OT HEOPTaHMUECKUX KAaTaIU3aTOPOB.

Pemenne 6uonornyeckux 3aaad.
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Tema 2.3.
CrpykTypHO-
(QYHKIMOHAJILHASIOPTaHU3aL M
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 KIeTKd (pacTeHHs, >KUBOTHBIC, TPUOBI) M KIETOYHBIC BKIIOYCHUS (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 ycnmoBuid 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

Peaknun marpuuHoro cuHrte3a. ['eHernueckas wuHbpopmamus u JHK. Peanuzamnms
reHEeTUYECKOM MHpopMalnu B KIeTKe. | eHeTudeckuii Kol U ero cBorcTBa. TpaHCKpUIIs
— wmatpuuabld cuHTe3 PHK. Tpancmsmus — OmocuHTEe3 Oenka. ITambl TPaHCIAIUU.
KoaupoBanue amuHokucaoT. Poib pubocom B 6rocuHTE3€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 4eEJOBEKa, BbI3bIBacMble BUpycamu. Bupyc mmmyHozeduuuta

yenoBeka (BUY) — Bo3Oymurens CIIM/a. Ilpodumaktuka pacnpocTpaHEeHHsST BUPYCHBIX
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3200J1€BaHUM

Pa3nes 4. PazMHoOkeHHe M HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1.
Ku3HeHHBIH UK KJIETKH.

Conepxanue yueOHOro Marepuaja

Krerounplld MWK, WIM JKU3HCHHBIM HHMKI KieTku. MuTepdaza m murtos. Ilporeccsr,
npoTekaromue B uHTepdase. Perumkanus — peakuus matpuunoro cunrtesa JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIH HAO0Op — KapuoTHN. JIMTIJIOWIHBIA ©W  TarIOWIHBIN
XpOMOCOMHBIE HaOOpbhl. Xpomartunbl. LlUTONOrMYEeCKHEe OCHOBBI PAa3MHOXKCHHS U
WHIUBUIYaJIbBHOTO PAa3BUTHS OpraHu3MoB. JlemeHue kneTtku — muto3. Cragmu MuTO3a.
[Ipouecchl, TPOUCXOASIIME HA PA3HBIX CTAAUSIX MHUTO3a. BUOJOTMYECKHUI CMBICI MHUTO3A.
[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

IIpakTHYecKoe 3aHATHE.
[TuTomornyeckue OCHOBBI PA3MHOKEHUS U MHIMBHAyaJIbHOTO PAa3BUTHS OPraHU3MOB.
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Tema 4.2.
®DopMBbI pa3MHOKEHHS OPraHU3MOB.

Conepxxanue y4eOHOro Marepuasa

@DopMbl pa3MHOXKEHUS OPraHU3MOB: Oecrosioe U mojoBoe. Buapl 6ecronoro pa3sMHOXKEHUS:
JCJICHHUC HAaJIBOC M IIOYKOBAHHMEC OJHO MW MHOI'OKJICTOYHBIX, cn0p006pa3013aHHe,
BEre€TaTUBHOE pa3MHOXeHHE. VICKycCTBEHHOE KIOHMPOBAaHHE OPraHM3MOB, €r0 3HAUYCHHE
JJIs1 CECJICKIIUN.

[TomoBoe pazMHOXeEHUE, ero OTHuus oT Oecnosioro. Meio3. Craguu meiiosa. IIporeccsr,
NpouCXOAsIINe Ha craguax meiosa. [loBenenue xpomocom B Meiose. Kpoccunrosep.
buonornuecknii CMBICT W 3Ha4YeHHWE Meio3a. ['ameroreHes — mporecc oOpa3oBaHUS
IMOJIOBBIX KJICTOK Y KMBOTHBIX. IlonoBrle xene3nl: CEMEHHUKHA U SUIHUKH. 06pa303aHHe )41
pa3BUTHE TIOJOBBIX KJIETOK — TaMeT (CIepMaro30uj, SWllEeKJIeTKa) — cliepMaToreHe3 u
ooreHe3. OCOOCHHOCTH CTPOEHUS SIMIICKIETOK M crepMaro3ouaoB. OTIog0TBOpEHUE.
[TapTeHorenes.

IIpakTuyeckoe 3aHsATHE.

BI/II[BI 6€CHOJIOI‘O PASMHOXCHUA: JCJICHUC HAABOC U ITOYKOBAHUC OJHO U MHOT'OKJICTOYHBIX,
CIopooOpa3oBaHUEe, BEreTaTMBHOE pa3MHOXKeHHe. VICKycCTBEHHOE  KJIOHUPOBaHUE
OpTraHu3MOB, €0 3HAYCHUC [JIA CCIICKIIUU.
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Tema 4.3.
HNuauBuayaibHOe pa3BUTHE
OPraHu3MoB

Conep:xxanue y4e0OHOIro MmaTepuaJja

NunuBuayanbHOe pa3BUTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Dransl SMOPUOHATFHOTO PAa3BUTHS Y TIO3BOHOUYHBIX KUBOTHBIX: JIPOOJICHHUE, TACTPYJIISIIHS,
opranoreres3. l[loctamOpuoHansHOE pa3BUTHE. THIBI TOCTIMOPUOHAIBLHOTO Pa3BUTHS:
npsiMoe, He MpsiMoe (JTMYMHOYHOE). BnusiHue cpeasl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIOCOOHBIC BBI3BIBATh BPOXJIEHHBIE YypojacTBa. PocT u pasButue pacrenuil. OHTOreHes
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LBCTKOBOI'O PAaCTCHUA: CTPOCHHUEC CCMCHU, CTAANN PA3BUTUA

IIpakTHYecKoe 3aHATHE.
Tumnbel MOCTIMOPHOHANBHOTO PAa3BHUTHS: MPSMOE, HE MpsAMoe (JUYMHOUYHOE). BrusHwue
Cpeabl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CHOCOOHBIE BHI3BIBATH BPOXKICHHBIE YPOJICTBA.

Tema 4.4.
Oc00eHHOCTH CTPOCHUS U PA3BUTHUSA
MaKpOOPraHHu3Ma

IIpakTHYecKoe 3aHATHE.

Tkanu xuBOTHBIX. CTpOECHHE OPraHOB M CHCTEM OPraHOB XKUBOTHBIX. (DyHKIIMOHAIbHAs
cucreMa opraHoB. ['omeocra3 opraHusmMa W €ro IMOJIEPKAHME B  IIPOLECCE
PKU3HEJCATCIIBHOCTH. 3HA4YEHHUE IPOSBICHUS DPAa3ApaXUMOCTH M perymanuu. lIpomeccsr
PKU3HEJCATEIbHOCTH JKUBOTHBIX. [IpuuMHBI HapymieHud pa3BuTus opraHu3sMoB Oprasbl
penpoyKIMHU, cTpoeHue U GyHKIMU. MHeKkuun u ux npenynpexiacHue.
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[K-2.1

Bcero 1 cemectp

50

II cemecTp

Paspnen 5. HaciiencTBeHHOCTH U M3MEHYUBOCTH OPraHU3MOB.

Tema 5.1.
3aKOHOMEPHOCTH HACJIeI0BAHNS

Conep:xxanue y4eOHOro MmaTepuaJja

HPGI[MGT " 3a4a4YU I'CHCTUKU. Pons OUTOJIOTUU U 3M6pI/IO.IIOI‘I/II/I B CTAaHOBJICHUH I'CHCTUKU.
Metonpl  TeHETHKH  (THOPHUIIONOTHYECKUN,  IUTOTCHETHYECKUH,  MOJICKYJISPHO-
FCHCTHHCCKHﬁ). OcHOBHEBIE T€HCTUYCCKUC IIOHATHA. I'eHeTnyeckas CHUMBOJIMKA,
HCIIOJIb3yeMasi B CXeMax CKpeUIMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHoBieHHble [.  Menzaenem.
MoHOTHOpHIHOE CKpEIIMBaHKWE. 3aKOH €IMHO00paszusi THOPUIOB TEPBOTO IOKOJICHHS.
[IpaBuiio TOMUHMPOBaHUA. 3aKOH pacILEIUIEHHs] NPU3HAKOB. ['Mnore3a 4MCTOTHI T'aMerT.
[ToHOE W HEMmONIHOE JOMHUHHUpPOBaHHE. J[UrnOpuHOEe CKpemMrBaHue. 3aKOH HE3aBUCHUMOTO
HACJICAOBAaHUA TIPHU3HAKOB. I_II/ITOFGHGTI/I‘-IGCKI/IC OCHOBBI ,Z[HFI/IGPI/II[HOFO CKpCIIUBaHMs.
AHanusupyolee ckpemuBanue. lcnonab3oBaHue aHATU3UPYIOIMIETO CKpPEUIMBaHUS s
OTIpeIeJIeHUs] TEHOTHUIIa OCOOH.

IIpakTHYecKoe 3aHATHE.

Vcropus cTaHOBJIEHUS U Pa3BUTUS T€HETHKH Kak Hayku.Bkiaa poccuiickux u 3apyOexHbIX
YUCHBIX B pPa3BUTHUC I'CHCTUKHU.

Pemenne 3amady Ha ONpENeNcHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACJIEICTBEHHBIX
NPU3HAKOB TPU MOHO-, JHW-, MOJUTHOPUIHOM M aHAIM3HPYIOUIEM CKpEIIWBaHUH,
COCTaBJICHUE T€HOTUITNYECKUX CXEM CKPELIUBaHUS.
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Tema 5.2.
CuenieHHOe HacJIe0BaHHue
NPU3HAKOB

Conepxanue y4eOHOro Marepuasa
CueruieHHOe HacienoBaHue Tmpu3HakoB. Pabora T. Moprana mo CHEMJICHHOMY]
HaACJICOIOBAHUKD TCHOB. HapymeHHe CIICIIJICHHUA TICHOB B pe3ym,TaTe KpOCCI/IHI‘OBepa.
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XpOMOCOMHAsi TEOpUs HACIEACTBEHHOCTH. ['eHeTmueckue KaprTel. [eHeTnka mona.
XPpOMOCOMHOE OIpeIeNICHUE T0Ja. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIe 1
reTeporameTHble opranu3Mel. HaciienoBanve npu3HaKoB, CIEIUICHHBIX C MOJIOM.

IIpakTHYecKoe 3aHATHE.

Pemenne 3amad Ha ONpENeNcHUE BEPOSTHOCTH BO3HUKHOBEHHUS HACJIEICTBEHHBIX
IMPU3HAKOB TIpHU CHCIUICHHOM HACJICAOBAHWU, COCTABJICHUC T'CHOTUIIMUCCKHUX CXEM
CKPEILHBAHUS

Tema 5.3.
3aKOHOMEPHOCTH U3MEHYHUBOCTH

Conep:xxanue y4e0OHOro MmaTepuaJja

M3MeHunBOCTh. BUbl N3MEHYMBOCTHU: HEHACIEICTBEHHAs! U HacyieIcTBeHHas. Ponb cpenbl
B HEHACJIE/ICTBEHHOW U3MEHUYMBOCTU. XapaKTepUCTHKA MOAU(PUKAIIIOHHON N3MEHYHBOCTH.
BapuauvoHHblli  psAx M BapualMOHHas  Kpusasg. Hopma peakuuu  mpu3Haxa.
KonnuecTBeHHbIE W KA4eCTBEHHBIE MPHU3HAKM W WX HopMma peaknuu. (CBOMCTBA
MOTU(DUKAITHOHHOM U3MEHYUBOCTH. HacnencrBennas, W F€HOTHUIHYECKast
W3MEHYMBOCTh. KOMOMHATHBHAs M3MEHUYMBOCTh. MeH03 M TMOJOBOM MPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. MyTallMOHHAs: H3MEHIUBOCTh. Kiaccudukanus Myraruii:
reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa U MpUYNHBI MyTauuid. MyTareHHbIe (PaKTOpHI.
3aKoH TOMOJIOTUYECKHUX pAIIOB B HaCJIEACTBEHHOM U3MEHYUBOCTU
H. 1. BaBuiioBa

IIpakTHYecKoe 3aHATHE.

XapakTepucTuka  MOIU(DUKAIIMOHHOM  M3MEHUYMBOCTH.  BapuanuoHHBIM  psx |
BapualMoHHas Kpuasd. Hopma peakumn npusHaka. KojauuecTBeHHblE M KadeCTBEHHBIE
MPU3HAKU ¥ UX HOpMa peakiuu. CBorcTBa MOIU(DUKAITMOHHOW M3MEHYHUBOCTH.
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Tema 5.4.
I'eHeTHKAa YeI0BEeKa

Conep:xxanue y4e0HOro MmaTepuaJja

['enetuka uyenoBeka. Kapuorunm uyenoBeka. OCHOBHBIE METOJbl TEHETHKU YEJIOBEKa:
rEeHEATOTUYCCKUM, OJIM3HEIOBBIN, IMTOTCHETHYECKUH, OMOXUMUYECKHHA, MOJICKYJISIPHO-
reHeTudyeckuii. COBpPEMEHHOE OIpe/eNieHHe T'€HOTHIMA: MOJIHOT€HOMHOECEKBEHUPOBAHUE,
reHOTHITMPOBAaHKE, B TOM uucie ¢ momotisio [111P-ananmmu3a. HacnencrBeHHsie 3a00eBaHms
YellOBEKa: TEHHbIe OO0Je3HU, OOJEe3HW C HACIECACTBEHHOH MpPenpacioioKeHHOCTHIO,
XpoMocoMHBIE 00jie3Hn. CoMaTHYEeCKWe W TeHepaTUBHbIE MyTalud. CTBOJIOBBIE KIIETKH.
[IpuHIMOBl  3710pOBOrO  00pa3a KH3HHM, [WArHOCTUKU, NPOQWIAKTUKA U JICUCHUS
FEHETUYCCKUX  Ooyie3Hell.  MeauKOo-TeHeTHUeCKoe  KOHCYJbTHpPOBaHWE.  3HAUYCHHE
MC,Z[HLIHHCKOﬁ FCHCTUKHU B MNPCAOTBpAICHUU W JICHCHHUU TCHCTUUCCKHX 3a6OHeBaHHﬁ
JeJI0BeKa.

IIpakTHYecKoe 3aHATHE.

OCHOBHBIE METOJbI TCHETHUKHU YCJIOBCKA. CocraBlieHue 1 aHAIU3 POOOCIOBHEBIX YCJIIOBCKA.
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Pa3gen 6. DBOJIOIMOHHAA 0MOJIOTHUSA

Tema 6.1.
IBOJIOIHOHHASI TEOPHS U €€ MeCTO B
oMoJIoruu

Conepxanue y4eOHOro Marepuaja

[Ipennocbkulku BO3HUKHOBEHHUS HBOJIOLMOHHON TEOPUHU. ODBOJIOIMOHHAS TEOopUs U €€
MecTo B Ouonoruu. BiusiHHE 3BOJIOIMOHHONW TEOPUM HA pPa3BUTHE OMOJOTHM U APYrHX
Hayk. CBujerenscTBa 3Bosonuu. [laneonTonoruueckue: mocie0BaTebHOCTD MOSBICHUS
BUJIOB B MAJICOHTOJOTHYECKOW JIETOMHCH, TepexonaHbie ¢(opMbl. buoreorpadudeckue:
CXOJICTBO W paznuyue ¢ayH u GIop MaTepUKOB U OCTPOBOB. IMOPHOJIOTHUECKHUE: CXOJICTBA
U pas3iniyud 3M6pI/IOHOB Pa3HbIX BHUJOB IMO3BOHOYHLIX. CpaBHI/ITeHBHO-aHaTOMI/I‘-IeCKI/IeZ
FOMOJIOTMYHbIE, AaHAJOTUYHbIE, PYyIMMEHTapHbIE OpraHbl, AaTaBU3MbL. MOJEKYISIpHO-
6I/IOXI/IMI/I‘-IGCKI/ICZ CXOACTBO MEXAaHU3MOB HACJIICACTBECHHOCTHU U OCHOBHBIX MeTa6OJII/I‘IeCKI/IX
MyTel y BCEX JKMBBIX OpraHu3MoB. DBostonnoHHas teopusa Y. Jlapsuna. [Ipenmochuiku
BO3HUKHOBEHHs JapBUHU3MA. JIBMXKyIIME CHJIBI DBOJIOLMH BUIOB 110 JlapBuUHY)|
(M30BITOYHOE  pa3MHOKEHUWE TPU  OrPAaHUYEHHOCTH  PECYpCcOB,  HeolpeaenEéHHas
U3MEHYMBOCTb, 00pHOa 3a CyIIecTBOBaHHE, €CTECTBEHHBIH 0TOOD).

IIpakTHYecKoe 3aHATHE.
Hcropusi pa3BUTHS JBOJIOIMOHHBIX MpeACTaBiIeHUd B Ouomnoruu. [Ipeamocwsuiku
BO3HUKHOBCHUA NapBUHHU3MA.
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Tema 6.2.
Mukpo3Boarouus

Conepxxanue y4eOHOro Marepuaja

Cunrerndeckast Teopus sBomonuu (CTD) n e€ 0OCHOBHBIC MOJIO0KEHUS. MHUKPOIBOJIOIIHS.
[Tonynsmust Kak eIuHUIA BUAA U SBOMIONUH. [[Brkymiue cuiibl ((hakTopbl) 3BOIIOIUN
BUJIOB B TMpupoge. MyTalUOHHBIA TpOLECC M KOMOWHATHBHAs HM3MEHYHMBOCTb.
[lomynsmoHHbIe BOJMHBI U Apeiid reHoB. M3omsmus u murpanus. EcrecTBeHHbII 0TO0pD —
Harpasystomuid Gakrop sBomonnn. Popmbl ecTecTBeHHOro oTOopa. IIprucnocobieHHOCTh
OpPraHU3MOB Kak pe3yJabTaT »3BOJIOLUHU. [IpuMepsl MpHUCIIOCOOICHHN y OpraHU3MOB.
Apomopdo3sl 1 upuoamantanuu. Bun u BumpooOpazoanue. Kpurepuu Buma. OcHOBHBIE
(dopMbI BH1000pa30BaHMA: TeorpapuuecKoe, IKOIOrHYECKOe.

OK-07

Tema 6.3.
Maxkpo3Bosrouust

Conep:xxanue y4e0OHOIro MmaTepuaJja
MaxposBorors. @OopMbl  IBOJIONUH: (UIETHYECKasi, TUBEPreHTHAs, KOHBEPreHTHas,
napasuienabHas. HeoOpaTuMOoCTh 3BOMTIOIHH.

IIpakTuyeckoe 3aHsATHE.
Onucanue NpuCnocoOIEHHOCTH OPraHU3Ma U €€ OTHOCUTEILHOTO XapaKTepa.

OK-07

Paznen 7. Bo3HUKHOBeHUE W pa3BUTHE KM3HM Ha 3emJie




Tema 7.1.
3apo:kaeHue H pa3BUTHE KU3HU

JlonayuHble TpeICTaBICHUS] O 3apOXKIACHUU *KU3HU. HayuHble rumnore3sl BOSHUKHOBEHHS
PKU3HHU Ha 3emiie: aOMOTeHe3 U MaHCIepMus. XUMUYECKast BOJONMUSA. AOUOTCHHBI CUHTE3
OpPraHMYECKUX BELIECTB HW3HEOPraHUYECKUX. DKCIEPUMEHTAJIbHOE IOJATBEPKICHUE
XUMHUUYECKOU dBOJIIOIMK. HavanpHbIe 3Tanbl OMoIorndeckoil sBosrornu. [ umoreza PHK-
mupa. PopMUpOBaHHE MEMOpPAHHBIX CTPYKTYP M BO3HHKHOBEHHE MPOTOKIETKHU. [lepBhie
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, CHUITYPUUCKUH,
JIEBOHCKMI, KAMEHHOYTOJIbHBIN, IIEpMCKU. Me3o3olickas 3pa U €€ Iepruosl: TPUACOBBIH,
IOpCcKuii, MenoBoW. KaitHo3olckasg spa W €€ MepHoJbl: NaJCOr€HOBBIM, HEOTCHOBBINH,
AQHTPOIIOT€HOBBIN. XapaKTeprUCTUKa KJIMMAaTa U T€0JI0THYECKUX MTPOLIECCOB.

IIpakTHYecKoe 3aHATHE.

OCHOBHBIE 3Tanbl HBOJIIOLUU PACTUTENBHOIO M JKUBOTHOTO MHpa. ApomMopdo3sbl Y|
pacTeHul U KUBOTHBIX. [I0osiBIIEHME, paclBET U BBIMUPAHKE IPYIII )KUBBIX OPraHU3MOB
CucreMa OPraHMYECKOro MHpa Kak OTpakCHHE JBOMIOLMH. OCHOBHBIE CHCTEMAaTUYECKUE
TPYIIIBI OPraHU3MOB.

OK-07

Tema 7.2.
IIpoucxoxnenne 4eaoBeKka —
aHTponorene3. OCHOBHbIE CTATUN
IBOJIIOIUH Y€JI0BEKA

Conepxxanue y4eOHOro Marepuaja

OBOJIIOLIMSL  4YeNIOBEKa. AHTpOMOJIOTUS Kak Hayka. Pa3BuThe NpeacTaBieHUd o
MPOUCXOKACHUM 4YelloBeka. Meroasl M3ydeHHs aHTpornoreHe3a. CxoAcTBa M pa3avyuus
yeloBeKa M KUBOTHBIX. CHCTeMaTHYecKOoe TOJIOKEHUE 4YesoBeKa./IBUxKyIe CHilbl
(paxTopsr) anTpomoreneza. HacnencTBeHHAas W3MEHYMBOCTH M €CTECTBEHHBIH OTOOP.
OO01ecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAWMA TPyAa, MBIIUICHHE, pedb. OCHOBHBIC
CTaJM W BETBU DHBOJIOLMU YEJIOBEKA: ABCTPAJIONHUTEKH, YenoBek ymenbli, YenoBek
MpAMOXOIAIIMKA, YemoBeK HeaHJepTaabCKui, YenoBEeK pa3yMHBIA COBPEMEHHOrO THIIA.
Haxoqku HMCKOMaeMbIX OCTaHKOB, BpEeMsl CYIECTBOBaHHS, 00JAacTh pPacCHpOCTPAHCHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHSI.

UenoBeueckne pacbl. OCHOBHBIE OOJBIIHME pachl: €BpOINEOUIHAs (€Bpa3uiickas), HErpo-
aBCTpajiouJiHas (SKBaTOpUaANbHAsI), MOHTOJOMAHAS (a3UaTCKo-aMepUKaHCKas). YepTsl
MPUCTIOCOOJIEHHOCTH MPEICTaBUTENICH YEeIOBEYECKUX pac K YCIOBHSIM CYIIECTBOBaHUS.
EnunctBo yenoBeueckux pac. Kputuka pacuszma.

IIpakTHYecKoe 3aHATHE.
[Ipucnoco0eHHOCTh YeIOBeKa K Pa3HbIM YCIOBUSM cpenbl. BriusHue reorpaduueckoi

cpenbl Ha MOP(HOJIOTHIO U (PU3UOTIOTHIO YETTOBEKA.

OK-07

Pa3nen 8. Opranusmsl U OKpykaomas cpeaa




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

Conepxxanue y4eOHOro Marepuasa

OKOJOTHsl Kak Hayka. 3aJjauyd M pa3lesibl  dKOJOTUH. MeTOIbl 3KOJOTMYECKHX
UCCIICIOBAaHUNA. DKOJIOTHUECKOE MMPOBO33pEHHE COBpPEMEHHOro uyenoBeka. Cpensl
oOWTaHUsl OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3yIIIHAs, IOYBEHHAsI, BHYTPUOPTraHU3MEHHasI.
Okonornyeckne (akropel. Krnaccudukanus skonorndyeckux (akTopoB: aOHMOTHUECKUE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBHEe IKOJIOTMYECKUX (aKTOPOB Ha OpPraHU3MBI.
AOuotnueckue  (QakTOpel:  CBET, TEMIeEparypa, BIaXHOCTh.  DoTomepuoausM.
[IpucnocoOeHus: OpraHu3MOB K JeHCTBHUIO abmoThueckux (akTopoB. buonornueckue

PUTMEL
buotnueckne  ¢dakTopel. Buael  OMOTMYECKMX  B3aMMOJCWUCTBHM:  KOHKYpPEHIIHS,
XUITHUYECTBO. [Tapazutusm, MYTYyallh3M, KOMMEHCAIIU3M (KBapTHpPAHCTBO,

HaxJICOHUYECTBO), aMEHCaIu3M, HEUTpaiu3M. 3HA4eHHE OMOTHYECKHX B3aMMOJICHCTBHM
JUIs CYIIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

IIpakTHYecKoe 3aHATHE.
Bunpel OMoTHYECKUX B3aNMOIEHCTBHUI.

OK-07

Tema 8.2.
JKOJIOTNYECKHE XaPAKTEPUCTUKH
NONMyJIsIUU

IIpakTuyeckoe 3aHsATHE.

OKOJIOTUYECKHE XApAKTEPUCTUKU Nomyasuud. OCHOBHBIE TIOKAa3aTEeNd IOMYJISILUM:
YHCIIEHHOCTb, IUIOTHOCTBH, POKIAEMOCTb, CMEPTHOCTb, NPUPOCT, MUrpaunus. JnHamuka
YUCJIICHHOCTH NOMYJISAUUU U €€ peryisanus. [1oacuér mioTHOCTH MOonyJIssLUi pa3HbIX BUJOB
pacTeHUH.

OK-07

Pa3zgen 9. Coo011ecTBA M DKOJOTHYECKHE CHCTEMBI

Tema 9.1.
Coo0mmecTBa OpranusmMoB,
IKOCHCTEMBI

CoobmectBO  opraHu3mMoB  —  OumoneHo3.  CTpykTypsl  OHOLIEHO3a:  BHUOBas,
MIPOCTPaHCTBEHHAs, Tpoduueckas (nuimeBas). Buapl-qomuHaHThL. CBsI3M B OMOIIEHO3E.
Dkonorudeckue cucreMbl (3KocucteMbl). [loHsTHe 00 »KOCHMCTEeME W OHOTEOIeHO3E.
QOYHKIMOHATbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IMPOAYLEHTHI, KOHCYMEHTHI, PEIYLCHTHI.
KpyroBopoT BewecTB U MOTOK SHEPTHU B dKocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
bkocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE MOKAa3aTeNH 3KOCHCTEMBI: Omomacca,
IPOAYKIHS. DKOJIOTMYECKHE MUPAMUAbL: MPOAYKIINU, YUCIEHHOCTH, Onomacchl. CBoiicTBa
PKOCUCTEM: YCTOMYMBOCTD, CaMOperyJisiius, pazputue. Cykueccus.

IIpakTHYecKoe 3aHATHE.
Pemienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUM Ha COCTaBIEHUE TPOPHUECKUX
Henen, nupamMu; OMoMacchl ¥ SHEPTHH, IEPEHOCY BEUIECTBA M SHEPTHH B IKOCUCTEMAX

OK-07

Tema 9.2.
IIpupoanbie IKOCHCTEMBI

Conepxanue y4eOHOro Marepuaja
[IpupoaHble 3KOCHUCTEMBI. ODKOCHCTEMBI PEK U 03€p. DKOCHCTEMA XBOWHOIO HIIH

U POKOJIUCTBCHHOT'O Jeca. AHTpOHOFeHHBIe 9KOCHCTCMBI. AI‘pOBKOCI/ICTCMBI.

OK-07




YpboskocucTeMbl. buonormueckoe u  XO3SIMICTBEHHOE 3HAYEHHWE AarpodKOCUCTEM U
ypOoskocucteM. bruopasznooOpasue kak (akTop ycTOHUYMBOCTH dKocucTteM. CoxpaHeHHE
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3emIie

IIpakTHYecKoe 3aHATHE.
CpaBHUTENBHOE ONMCAHME OJHOW U3 €CTECTBEHHBIX IIPUPOJHBIX JKOCUCTEM U
AIr'PO3KOCHUCTCMBI. CocraBiieHHue cXeM nepeaayn BCUICCTB U SHCPTHUU 11O LCTISAM IMHUTAHUS.

Tema 9.3. Coaepixkanue yueOHOro MaTepuajia OK-07
Buocdepa - riodanbHas Yuenne B. W. Bepnanckoro o 6mocdepe. I'panuiibl, coctaB U cTpykTypa Ouochepsl.
JKOJIOTHYeCKasi CHCTeMAa JKusoe BemectBo u ero GpyHkiun. OcodbeHHocTH 6Hochepsl Kak riod6aaIbHONH SKOCUCTEMBI.
JlunamMuueckoe paBHOBecHe M oOpaTHas CBsizb B Ouocdepe. KpyroBoporsl BemecTB u
OMOreOXMMHUYECKHE IHUKIbI 3JIeMEeHTOB (yriieponaa, a3oTa). 30HAIBHOCTH OHOCHEpHI.
OcCHOBHBIE OMOMBI CYIIIH.
I[IpakTHyeckoe 3aHsiTHe. PereHne NpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3a7ad Ha
OTIpeNeNIeHNe TUIOMAAN HACAXKICHUH ISl CHY)KCHUS KOHIIEHTPAIMH YIJIEKHCIOrO Ta3a B
aTMocQepe CBOEro pernoHa mpoKUBaHusl.
Tema 9.4. [IpakTuyeckoe 3aHsTHE. OK-07
Bausinue antponoreHnnix ¢pakropoB (UenoseuecTBo B 6nochepe 3emin. AHTpornioreHHble u3MeHeHus B onocepe. ['mobdanbHbIe 1IK-2.1
Ha Ouocdepy sKoJoruueckue mpobieMel. CocyliecTBOBaHME MPUPOABI U uyenoBedecTBa. CoxpaHeHHE
Omopa3zHOOOpa3uss Kak OCHOBa YyCTOWYMBOCTH Ouocheprl. OcHOBa parmoOHAIBHOTO
yIIpaBICHUS TPUPOJHBIMUA pPEeCypcaMHu W WX HUCHONb30BaHWe. JlocTmwkeHus: Ouonoruu u
OXpaHa TpUPOABl. PeleHne NPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHHi 0
COXPaHEHHIO MTPUPOTHBIX PECYPCOB CBOETO PETHOHA MPOKUBAHUSL.
Tema 9.5. [IpakTuyeckoe 3aHsTHE. OK-07
IIK-2.1

Biusinue conMaaIbHO-3KOJI0THYECKUX
(akTOpOBHA 310POBbE YeT0BEKA

310pOBBE U €ro cocTaBisAoImue. DaKkToOphl, MOJOKUTEIBHO U OTPULIATENIBHO BIMSIONINE HA)
opraHu3M uyenoBeka. IIpoOneMa TEXHOTEHHBIX BO3JACHCTBHM Ha 370pOBbE YeEJIOBEKa
(3JIeKTPOMAarHuTHBIE TIOJs, OBITOBasS XWMHMsI, W30BITOUYHBIC IIIYMBI, pagualus W T.IL.).
Apjanrtanys. OpraHu3Ma deioBeKka K QaxTopaM OKpyxkawomeil cpeapl. IlpuHImIbI
dbopMupoBaHus 370poBhecOeperaroiero noseaeHus. Gusnueckas akTHBHOCTb U 3/I0POBBE.
['pynnbl 310poBbsi. OCHOBBI 3aKalMBaHMs. bHOXMMHMUYECKHE AacleKThl pPallOHAJIBHOIO
nutanus. [IpaBuia 6Ge30macHOrO HCHONB30BAaHUS OBITOBBIX MHPUOOPOB M TEXHUUECKHUX
ycrpoiictB  OBnajeHune  METOJAAMM  OINpEAENieHUs  IOKa3aTeledl  yMCTBEHHOM
paboTOCIIOCOOHOCTH, OOBSICHEHUE TTOTYYEHHBIX PE3yJIbTaTOB M (HOPMYITUPOBAHUE BHIBOJIOB
(MMChMEHHO) ¢ UCTIOIb30BAaHUEM HAayUYHBIX MMOHATUH, TEOPUI U 3aKOHOB.

Pa3nen 10. Cesiekunsi OpraHn3mMoB, OCHOBBI OHOTEXHOJIOTUH




Tema 10.1.
Cejexknusi Kak HayKa H mpoiecc

Conepxanue yueOHOro Marepuasa

Cenekuusi Kak HayKa M MpoIecC. 3apoKICHUE CENeKIMU U aoMecTukanusa. Yuenue H. U.
BaBuioBa 0 EHTpax MHOT00Opasusi U NMPOUCXOXKICHHS KYJIbTYpHBIX pacTeHHid. LIeHTpbI
MIPOUCXO0K/ICHMS TOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, IITAMM.

CoBpeMEeHHBIE METOMBI CeJeKIIMU. MacCoBbIi M WHAWBUAYAIBHBI OTOOPHI B CEJEKITUH
pacTeHUid U JKUBOTHBIX. OIlEHKa »HKCTepbepa. bIM3KOPOACTBEHHOE CKpEUIMBAaHUE —
uHOpuauHT. Uncras nunusa. CKpeluBaHHE YUCTHIX JTUHUH. ['ereposwc, wiu rudpuaHas
cuna. HeponcrBennoe ckpemmuBanue — ayrOpuauHr. OtnanéHHas rulpuamzanus U eé
ycnexu. MIcKyCcCTBEHHBIM MyTareHe3 W MOJyYE€HUE MOJUIIIONAOB. JJOCTHKEHUS! CENeKINU
pacTEeHUM, KUBOTHBIX U MUKPOOPTraHU3MOB.

OK-07
[K-2.1

Tema 10.2.
OCHOBBI OMOTEXHOJIOTHH.
BbuoTexHoJI0rMH B :KH3HHU

U npogeccuu

Conep:xxanue y4e0OHOIro MaTepuaJja

buorexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHash WHXXEHepus. ITalbl CO3JaHUS
pexomOunanTHor JIHK u Tpancrennsix opranusmoB. Kinerounas unxenepus. Kinertounsie
KYJIbTYpBI. MukpokiIoHaIbHOE pa3MHOXKEHUE pacTeHui. KnonupoBanue
BBICOKOITPOYKTHUBHBIX CEIbCKOXO03IUCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ITUYECKUE
npooiieMbl. MO — reHeTudeckn MoAU(UIUPOBaHHBIE OpraHu3Mbl. (OCHOBHBIE
HAIpaBJIEHUSI COBPEMEHHOW OHOTEXHOJOTHMH B MNPO(ECcCHOHANBHON  JeSATEIbHOCTH
YEIOBEKA. Mertonst OMOTEXHOIOTHH. OOBeKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTMYECKUX U T€HETUUYECKUX IKCIIEPUMEHTOB.

OK-07
[K-2.1

Pasznea 11. IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME

Tema 11.1.
BHOTEeXHOJ0ruY M 'KUBOTHLIE

IIpakTuyeckoe 3aHsATHE.
Pa3BuTHEe OMOTEXHOJOTHI C WCIOJB30BAHUEM >KMBOTHBIX, MPUMEHEHHE MPOMAYKTOB
OMOTEXHOJOTHH B )KU3HU YEJIOBEKA.

OK-07
[K-2.1

Tema 11.2.
OCHOBHBIE METOALI
OMOIKOJOrHYEeCKHX HCCJIeA0BAHNMI

I[IpakTuyeckoe 3aHsATHE.

Hayunblii metog. MeToapl OHMOIKOIOTHYECKUX HMCCIIEIOBAHUIA: MOJEBBIC, JTA0OPATOPHBIE,
SKCIIEpUMEHTaIbHbIE. MOHUTOPUHT OKpY)KalOUIEH Cpeabl: JIOKaJIbHbBINA, PErHOHAIbHBIN
U TJI0O0QJTbHBIN.

NHauBuayanbHBIA TPOEKT. METONbI TMOWCKa, aHalu3a M 00padoTku uHOpMaIu o

IMPOCKTC B PA3JIMYHBIX UCTOYHUKAX. ITocTanoBka nein, 3aaa4, BBIIBHXKXCHUC THITOTC3HI

OK-07
[K-2.1

NuauBuaya bHBIH NPOEKT 2 ceMecTp 32
KoncyabTanust 2
IIpomeskyTOUHAS aTTecTALMS 6
Bcero 2 cemecTp 126
Bcero yacos 176




3. YCJOBMUS PEAJIN3AIIMA PABOYEN TPOT'PAMMBI JUCIIUILJIAHBI

Peanuzanus mporpaMMbl AUCUUIUIMHEL TPEOYET HAMUYHS y4eOHOro KabuHeTa OMOJIOTHH.
O6opynoBanue yueOHOro KaOWHETa: HArJsaHBIE MOCOOMS (KOMIUJIEKTHI yYeOHBIX TaOHII,
IUIaKAaTOB), TEXHMUECKUE CPEJICTBA 00YUEHUS (TEIEBU30D).

3.1. YuedoHo- MeTOAMYECKOE 00ecTIeYeHHe

Csenenusi 00 3JIEKTPOHHBIX MOJHOTEKCTOBBIX PeCypcax, JOCTYN K KOTOPHIM oOecrednBaeTcs
Ha OCHOBaHUU MPSIMBIX JOTOBOPOB

[TepeueHb AOKYMEHTOB, MOATBEPXKIAIONIUX HATMYUE/TIPABO HCIOIB30BAaHUS MU(PPOBBIX (AICKTPOHHBIX)
ouobmmorek, ObC

Kontpakt Ne 146/1Y ot 29.01.2024 (OBC

1 «ZNANIUM.COM>) 29.01.2024 - 28.01.2025
2 HnuevHsyIOHHHﬁ koHTpakT Ne 190/1Y ot 02.07.2024 (3BC 05.08.2024 — 04.08.2025
IOpaiit — CI1O)
3 | Kontpaxr Ne 310/1Y ot 11.11.2024 (3BC «Jlanb») 11.11.2024 - 10.11.2025
Kontpakt Ne 114/1Y ot 28.05.2024 (DITY. 10-11 xi. Uzn-
4 | Bo «IIpocBemenuey». Inekrponnsiii pecype CI1O 31.10.2024 - 30.10.2025
«PROFob6pa3zoBanue»)
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

6 (Onexrponnstii pecypc CIIO «PROFobpazoBanue») 01.12.2024 - 30.11.2025

7 Jorosop Nel01/HD2B/2097 ot 28.03.2017 (Haumonanenas | 28.03.2017 — 28.03.2022
anekTpoHHas oudnnoreka (HOB)) (npononrarus o 28.03.2027)

8 Kontpaxt Ne 417/1T ot 28.12.2024 na npuoOpereHne 01.01.2025 —31.12.2025

MNEPUOJUICCKUX 1/13;[21}11/1171

9 AKT BBOJa B OKCIUTyaTalMIO0 JIEKTPOHHOH OMOIMOTEKN

BI'AY Ne 33 or 19.01.2016 becepouno

Obecnie4eHHOCTh YUEOHOM TUTEPATYpO MPU peasin3aluu padbodeit mporpaMmbl
3.1.1. OcHOBHBIE UCTOYHHKHU:

1. AradonoBa, WM. b.buonorus: 0a30BbIii ypOBEHb [INEKTPOHHBIA pecypc]: y4eOHHK s
o0pa3oBaTeNbHbIX  OpraHM3alMii,  peaJu3ylolMX  o0pa3oBaTelIbHblE  IPOrpaMMbl  CPEIHEro
npodeccuonanbHoro oopasosanus / U.b. Aradonora, A.A. Kamenckuii, B.1. CuBornasos. - bruonorus:
0a30BbIll ypoBeHb. - OnektpoH.mnaH. (1 daitn). - Mocksa: IIpocsemenue, 2024. - 272 c. - Tekcr
n1eKTpoHHBIHN. - ISBN 978-5-09-113524-4. - [Iepeiitu k NpocMOTPY U3AaHMUSL.

3.1.2. JIoOJIHUTEIBHBIC HCTOYHUKH:

1. Axmanynnuna,JI.I". buonoruscocunoBamuskonorun: CpeaaeenpodeccnoHaabHOe
obpazoBanue / JL.I'. Axmanymmuaa. — M.: Usnarensckuit Lentp PUOP,2020.- 128 c. — [DU]- Pexum
noctyna: https://znanium.com/cover/0103/103704.jpg.

2. Epemuenko, O.3. buonorus: yuenne o 6uocdepe: yuedbnoe nocodue anst CI1O / Epemuenko
0.3. - MockBa: M3narenscrBolOpaiit,2024.— 236 c¢. — [OU] - Pexum goctyna:
https://urait.ru/bcode/455486

3. HaxaeBa, B.. buonorus: reneruka. Ilpaktnueckuit xkypc: ydeOHoe mocobue misiCIIO/
HaxaesaB. W. -MockBa:U3garensctBo FOpaiiT,2024. — 276 c. — [DOU]- Pexum pocryna:
https://urait.ru/bcode/420694.




4. Speirun, B.H. buonorus: yuebnuk u mpaktukym st CIIO / monpen. SApsiruna B.H. -
MockBa:  M3zpmarensctBo  FOpair, 2024. - 378 c¢. — [OU]- Pexum  pocryma:
https://urait.ru/bcode/489661.

3.1.3. Meroaunueckue u31aHus:

1. buosorust [ DNEKTPOHHBIN pecypc| METOAUYECKHE YKA3aHUS 110 U3YUYCHHIO TUCIUIIIIMHBI IS
Oo0ydJarmuxcsi 1O CHEMUATBHOCTSIM CpeaHero mpodeccuoHanpHOro obOpasoBanus 19.02.12
«TexHoyorug NpoayKTOB MUTAHUS KUBOTHOTO MpoHUCXOoxkaeHUs», 35.02.05 «Arponomus», 36.02.01
«Betepunapusi», 36.02.05 «Kunonorus» / [coct.: E.B. KupbsinoBa, FO.A. ®@enroxkunal. - BopoHex:
BopoHexxckuid  rocyaapCTBEHHBIM arpapHblii  yHuBepcuter, 2025. -Pexum gocrtyma: s
ABTOPU30BAaHHBIX TONIb30BaTeneil. - TekcroBeii ¢aitn. - Adobe Acrobat Reader 4.0. -
<URL:http://catalog.vsau.ru/elib/metod/m10857.pdf>.

3.1.4. Ilepuognyeckue N3IaHUSA:

1. buonorus B cenbckoMm xo3siictBe [OP]: OpnoBckuil rocygapCTBEHHBIM arpapHbIi
yauepcutet, 2013 [OU] [DBCIPRBooks].

2. BectHuk BOpoHEXCKOro rocyJapcTBEHHOTO arpapHOrO YHUBEPCHUTETA: TEOPETUYECKUI U
Hay4HO-TIPaKTUYECKUM xypHas / BopoHex. roc. arpap. yH-T Boponex: BI'AY.

3.1.5. CaiiTsl U HH(OPMAITMOHHBIE TTOPTAIBI

1. BiologyLib.ru: bu6nuoreka no OMOJIOTHH.

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

3. http://www.paleo.ru/museum/ [Taneontonorunueckuit myseit PAH.

4. http://www.greeninfo.ru/ Durukmoneaus pacrenuii. CripaBoYHO-UH(YOPMAITMOHHBIN TTOPTaT
0 [IBETOBOJICTBY, CaJJOBOJICTBY U JIAHIIIAQTHOMY TU3ANHY.

5. http://www.theanimalworld.ru/ )XuBoTH#bI€.

3.2. MaTepuajibHO-TeXHUYECKOE M MPOrpaMMHoe odecreuyeHue

CBezieHHs 0 MPOTPaMMHOM 00€CTICUCHUH O0IIeT0 Ha3HAYCHUS

Ne Haspanue Pa3memenue

1 | Oneparmonnsie cucreMbl MS Windows / Linux TK B s1oKanLHOM ceTn
BTAY

2 [NakeTs! opucHbix npunoxenuit Office MS Windows / [IK B nokanpHOM ceTn
OpenOffice BIr'AY

3 [Iporpammer anst mpocmotpa daiinoB Adobe Reader / DjVu [IK B nokanpHOM ceTn
Reader BI'AY

4 Bpayzeps! SAunexc Bpaysep / Mozilla Firefox / Internet [IK B nokanpHOM ceTn
Explorer BI'AY

[1K B nokanpHOM ceTn

A D E

5 HTHBHpYCHas nporpamma DrWeb ES BLAY

. [1K B nokanpHOM ceTn

6 | II - 7-Z

porpamma-apxusarop 7-Zip BLAY

7 | Mynerumenua npourpeiBarenb MediaPlayer Classic TK B s1oxanLHOM ceTn
BTAY

8 | Ilnatdopma onnaitH-o0y4yenus eLearning server MK B oxabHoi ceru
BIr'AYy

9 | Cucrema xkommproTepHOTo TecTupoBanus AST Test MK s HO};?X’;OH ce




[Tomerenus s BeneHUs: 00pa3oBaTeIbHOTO MPoLEcca U 000pyAOBaHUE

1/

HaunmeHoBanue o00BeKTa, MOJATBEPIKIAFOIIETO
HaITM4ne MaTepHaIbHO-TEXHUUECKOTO
o0ecriedeHusi, C  TEPEYHEM  OCHOBHOTO
obopymoBaHUs

00beKTa,
HaJH4He

Anpec  (MECTOTOJIOKECHHE)
TOJITBEPIKIAIOIIETO
MaTepUaTbHO-TEXHHYECKOTO
obecrieueHuss (C ykKazaHHEM HOMEpa
TAKOTO OOBEKTa B COOTBETCTBHU C
JIOKYMEHTaMH 1o TEXHUYECKOH
WHBEHTApU3aIINN)

YyeOHast ayTuTOpHS ISl IPOBEICHUS 3aHATHH BCEX
BHJIOB, B  TOM  4YHCIe  TPYyNIOBBIX W
WHMBHUIyaIbHBIX  KOHCYJbTAIlMi,  TEKYIIETro
KOHTPOJISI M TNPOMEKYTOYHOH  aTTecTalliu:
KOMITJIEKT y4eOHOW MebOenu, IeMOHCTPAIMOHHOE
o0opyoBaHue, yaeOHO-HATIISITHBIC TOCOOMS.

394087, BopoHexckas o00macTh, T.
Boponex, yn. Tumupszera, 21. 3ganue
y4e0HOT0 KOpIyca OTJIEICHUSI CPEIIHETO
mpodeccuoHaILHOTO 00pazoBaHMs
(Kopmyc CIIO, obmexutue Ne 6),
ayn.106

[Tomemenne ayis  CaMOCTOSITEIILHOW — pa0OTHI:
KOMIUIGKT y4eOHON MeOenu, JEeMOHCTPAaIllMOHHOS
o0opymoBaHue u y4eOHO-HATNIATHBIC TIOCOOHS,
KOMIIBIOTEpHAass ~ TEXHHMKAa C  BO3MOXXHOCTBIO
MOJIKITIOYCHHS K ceTu «HTepHeT» 1 00ecIeueHreM

394087, Boponexckas  obmacth, T.
Boponex, yn. TummpszeBa, 21. 3manue
y4e0HOTO KOpITyca OTJICJIICHUS CPEIHEr0
npo¢ecCHOHANTBEHOTO oOpa3oBaHus
(Kopmyc CIIO, obmexutue Ne 6), aya.103

JOCTyna B DJCKTPOHHYKHO  WH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny, UCTIONb3yeMOe
nporpamMmHoe obecriedenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, fAnnexc bpaysep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice

4. POHA ONEHOYHBIX CPEACTB, KOHTPOJIb U OHEHKA PE3YJIbTATOB
OCBOEHMA JIUCHUIIJIMHBI

4.1. OneHka pe3y/JbTaTOB OCBOCHH S JUCIHUIIJIMHBI

Koa n HaumeHoBaHune ¢gopMupyeMbIX @DopMbI U METO/IbI KOHTPOJISI M OLIEHKH

KOMIIeTeHITU I

OK-07 ConeiicTBOBATH COXpAaHEHUIO | Dopmbl KOHMPOA OOYUEHUA:

OKpY)KalIllel  cpellbl, pecypcocOepeeHuto, | -  NpaKTHYecKoe  3ajaHue 1o  pabore ¢
MPUMEHSATh 3HaHWS 00 W3MCHCHHH KIMMarta, | nHpopMalnuei, TOKyMEHTaMH, JIUTEPATypOii;
MIPUHITUTIBI OCpEKITUBOTO MPOU3BOCTBA, | - YCTHBINA OMPOC;

3¢(deKTHBHO JCWCTBOBAaTH B  UYPE3BHIYANHHBIX | - TECTUPOBAHUE,

CUTYAIUAX - IOJITOTOBKA MHIUBH/IyaTBbHOTO MPOCKTA

Dopmubl  ouenKu pe3yIbMAMUGHOCHU  O00YYUEHUA:
TpaJWIIMOHHAS CHCTEMa OTMETOK B Oamiax 3a
KQXTyI0 BBITIOJIHEHHYIO paboTy, HA OCHOBE KOTOPBIX
BBICTABIISIETCS] HTOTOBAsi OTMETKA.

3a0oneBanuil | Dopmbl KORMPOJIL 00yUeHUA:
CAaHWTApHO- | -  TpaKTHYeCKoe 3aJaHue 1o  pabote ¢
nH(pOpMaIUeH, JOKYMEHTaMH, JINTEPATyPO;
- YCTHBIH ompoc;
- TECTUPOBAHUE,
- MOATOTOBKA WH/IMBH/TyaJTbHOT'O MIPOCSKTA

IK-2.1 [Ipenynpexnenne
KUBOTHBIX, MPOBENICHHE
MIPOCBETUTEILCKOH JIEATEIILHOCTH.




Dopmbl  oueHKu pe3yIbMAMUEGHOCMU O0YUeHUA:
TpaJMIIMOHHAS CHCTEMa OTMETOK B Oamiax 3a
KQXKIYIO BBITIOJHCHHYIO Pa0OTy, Ha OCHOBE KOTOPBIX
BBICTABIISIETCS] HTOTOBAsI OTMETKA.

4.2. Kputepumn oueHKH pe3yJabTaTOB 00y4eHHsI

4.2.1. Kputepuu OlleHKH IK3aMeHa

OrneHka, ypoBEHb

Onucanue KpUTEpUEB

«OTIH4HOY,
BBICOKUH YPOBEHb

OOyuaromuiicst Mmokasajq MPOYHbIE 3HAHHS OCHOBHBIX TOJOXKEHHH y4yeOHOMN
TUCLMITINHBI, YMEHHE CaMOCTOATENBHO pEIIaTh KOHKPETHBIE MPaKTUYECKHE
3aJjauyd IOBBIIIEHHOM CIOXHOCTH, CBOOOZHO UCIIOJIB30BAaTh CIIPABOYHYIO
JIUTEPATYPY, J1eJ1aTh 0O0CHOBAHHBIE BHIBOJIBL.

«Xopomoy,
MOBBILIEHHBIN YPOBEHB

OOyuaromuiicsi Mmokasajq NPOYHbIE 3HAHHUS OCHOBHBIX TOJOXKEHHH y4yeOHOMN
JTUCLMITIINHBI, YMEHHE CaMOCTOATENBHO pEIIaTh KOHKPETHBIE MPaKTUUECKHE
3ajjaud, IpeJyCMOTpeHHble palboueil HporpamMMol, OpPUEHTHPOBAaThCS B
PEKOMEH/IOBAHHOW CIIPAaBOYHOM JIUTEpaType, yMEeT IPaBWIBHO OLEHUTh
MIOJIyYEHHBIE PE3YIbTATHI.

«Y IOBIETBOPUTEIBHO,
MOPOTOBBIA YPOBEHD

OOy4aromuiics mokasana 3HaHUE OCHOBHBIX IMOJIOKCHUH YIeOHOW IUCIUTUINHBL,
YMEHHE IONydaTh C IIOMOIIBI0 TPENoJaBaTeNs MPAaBHIBLHOE peIIeHHe
KOHKPETHON TPaKTUYECKOH 3aladdl W3 4Yucia MPEeIyCMOTPEHHBIX padodei
MIPOrpaMMoOii, 3HAKOMCTBO ¢ PEKOMEHOBAHHOW CITPaBOYHOM JIUTEPaTypOM.

«HeynoBiIeTBOPUTEITHHO
HU3KHUU YPOBEHb

[Ipu otBere oOydaromierocs: BBISIBIUIMCH CYIIECTBEHHbIE MPOOENBHl B 3HAHUSX
OCHOBHBIX TIOJIOKEHUH y4eOHOW [UCIUIUIMHBI, HEYMEHHE C ITOMOIIBIO
MpEnoiaBaTeNsi MONYYUTh MPABUIBHOE PEIICHHEe KOHKPETHOM MPaKTUYECKOM
3alayd U3 YWClIa TPEAYCMOTPEHHBIX paboueil mporpamMmon  y4eOHOM
JTUCTIUTIITIHEIL.

4.2.2. Kpurepun nudpepeHunpoBaHHOr0 3a4era

Ornenka, ypoBeHb

Onucanue KpUTEpUEB

«3auTeHo (OTIIMIHO)»,
BBICOKHIA YPOBCHb

OO0yuatomuiics TIyOOKO W TMPOYHO YCBOWJI BECh TPOTPAMMHBEINA MaTepHhal,
WCYEPNBIBAIONIE, IOCIEAOBATEIIEHO, I'PAMOTHO M JIOTHUECKHA CTPOWHO €ro
U3JIaraeT, He 3aTPYHACTCS C OTBETOM MPHU BUIOU3MEHEHUY 3a/IaHusl, CBOOOTHO
CIpaBiIeTCsl C 3ajJjadyaMH ¥ TPAKTHUYECKUMH  3aJIaHUSMH, MPaBUIBHO
000CHOBBIBACT TIPHUHATHIE PEIICHUS, yYMEET CaMOCTOSTENBHO 0000IIaTh H
W3JIaraTh MaTepuall, He JOITycKas OMIMOOK.

«3auTeHo (Xopoio)»,
MOBBIIICHHBIH YPOBEHb

OOyyaromuiicss TBEpPIO 3HACT NPOTPAMMHBIN MaTepuall, T'pPaMOTHO U TIO
CYIIIECTBY M3JIaraeT €ro, He JOMYyCKAeT CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE
Ha BOMNPOC, MOXET MPAaBUIBHO NPUMEHATH TEOPETUUYECKUE IOJNOXKECHUS U
BIQJICCT HEOOXOIMMBIMH yMEHUSMH W HaBBIKAMU TIPU  BBHITIOJHCHUU
MPaKTUYECKUX 3aJaHuH.

«3aureHo
(YTOBIETBOPUTEITHHO)
, IOPOTOBBII YPOBCHB

OO0yyJaromuiicss yCBOWJI TOJIBKO OCHOBHOW MaTepwaj, HO He 3HAeT OTIEIbHBIX
JieTajei, TOMycKaeT HETOYHOCTH, HEJIOCTATOYHO MPaBUIbHbBIC ()OPMYIHPOBKHY,
HapylaeT MOCIEI0BATEIbHOCT, B HU3JIOKEHUHM MNPOTPAMMHOIO MaTepuana u
UCTIBITHIBACT 3aTPYAHCHUS B BBIIOJIHEHUH NMPAKTUICCKUX 3a/IaHUH.

«Hezauteno
(HEYTOBICTBOPUTEITHHO))
HU3KHUU YPOBEHb

O6y‘laIOH.[HfICH HE 3HACT 3HAUYUTCIBHON dYacTu nporpaMMHOr0O Marcpuala,
J0IIyCKacT CYIICCTBECHHBIC OH.II/I6KI/I, ¢ OONBIIUMU 3aTpYAHCHUSAMU BBITIOJIHACT
MMPAKTUYCCKUC 3alaHnd, 3aJa1H.

4.2.3. Kpurepun olleHKM MHIAUBHYAJIBHOI0 NPOEKTA

OreHka, ypOBEHb

Ornrcanne KpUTEpUeB




«OTIn4HOY,
BEICOKHIA YPOBCHb

1. TIpaBUIILHO TIOHSTHI [IEJTb, 32/1a41 BBHITIOJTHEHUS MTPOCKTA.

2. Co0:ro/ieHa TEXHOJIOTHS UCTIOHEHUS MTPOEKTa, BBIJICPIKAHBICOOTBETCTBYIOIIUE
ATarbl.

3. [IpoekT ohopMIICH B COOTBETCTBHH C TPCOOBAHUSIMH.

4. [IposiBneHBI TBOPYECTBO, NHUIMATHBA.

5. IlpenbsaBICHHBIA TPOAYKT NEATEIBHOCTH OTINYACTCS BBICOKUM Ka4eCTBOM,|
WCTIOJTHEHWSI, COOTBETCTBYET 3asBICHHOMN TEMe.

«Xopo110»,
MPOJABUHYTHIN YPOBEHb

1. TIpaBUIILHO TIOHSTHI 1€, 32/1a41 BBHITIOJTHEHUS ITPOCKTA.

Cobnro/ileHa TEXHOJIOTHSI UCIIOJNIHEHHs TPOEKTa, OJTalbl, HO JOMYyIICHBI HE
3HAYUTEILHBIC OIMUOKH, HE TOYHOCTH B O(pOPMIICHUU.

2. IIposiBIEHO TBOPUYECTBO.

3. [penbsBiueHHBI TPOMYKT JEATEIBHOCTH OTIMYACTCS BBICOKHMM KadeCTBOM
WICTIOJTHEHWSI, COOTBETCTBYET 3asBICHHOM TEME.

«Y IOBJIETBOPUTEIIHLHOY,
MOPOTOBBIA YPOBEHb

1. [IpaBUIBLHO OHATHI IIE€JTh, 33]]a9H BBHITTOJTHCHHSI IPOCKTA.

2. CoOnro/icHa TEXHOJIOTUS BBIMIOJHCHUS MPOEKTa, HO UMEIOTCS 1-2 ommoOku B
JTamnax wiv B opopMIICHUH.

3. CaMOCTOSITEILHOCTD MPOSIBJIICHA HAa HEJOCTATOTHOM YPOBHE.

«HeynoBneTBOPUTEIBLHO
HU3KHUH ypOBEHB

[IpoekT He BBIMOTHEH WM HE 3aBEPIIEeH

4.2.4. Kputepuu o1leHKH TeCTHPOBAHUS

Ornenka, ypoBeHb

IToxa3zarenn OLCHKH

«OTInaHOY,
BBICOKHI YPOBEHB

He menee 90 % 06anoB 3a 3aIaHKs TECTA.

«Xopomio»,
IIPOJIBUHYTHII yPOBEHb

He menee 75 % OaiioB 3a3amaHust TecTa.

«Y IOBJIETBOPUTEIIHLHOY,
MOPOrOBBIA YPOBEHD

He menee 55 % OamnoB 3amanust TeCcTa.

«HeynoBnersopurensHO
»
HU3KHUI ypOBEHB

Menee 55 % 06aimIoB 3a 3a0aHUs TECTA.

4.2.5. Kputrepuu ouieHKM YCTHOTO ONpoca

OrneHka, ypoBeHb

Onucanue KpUTEpUEB

«OTnu4HOY,
BBICOKUH YPOBEHb

BricTaBnsiercsi, ecnum  OOyYaroOIIUECS TOCIEIOBATEIbHO, YETKO, CBS3HO,
000CHOBaHHO M 0€30MMO0YHO HW3JaraeT y4eOHBI MaTepuan; JacT OTBET B
JIOTHUYECKOH TTOCIIEIOBATEIBHOCTH C UCTIOIE30BAHUEM MPUHSATON TEPMUHOIIOTHH;
MOKA3bIBACT TOHUMAHHUE CYIIHOCTH PAcCMAaTPUBACMBIX TOHSATHIA, SIBICHUN W
3aKOHOMEpPHOCTEH, TEOpHWi, B3aMMOCBS3CH; yMEeT BBIJCIATH TJABHOE,
CaMOCTOSITEIIbHO TIOATBEPKAATh OTBET KOHKPETHBIMH TMPHUMEPaMH, (aKTamu;
CaMOCTOSITEJIPHO ~ aHAIM3UpYyeT ¥ 0000IIaeT TEOpeTUYEeCKUH MaTepual;
CBOOOJ/IHO yCTaHABJIMBAET MEXKIPEAMETHBIC (Ha OCHOBE paHee MPUOOPETCHHBIX
3HAHWI) U BHYTPHUIIPEAMETHBIC CBSI3M, YBEPCHHO W 0€30MMMOOYHO TPHUMEHSIET
MOJyYCeHHBIC 3HAHWS B PEIICHHM HOBBIX, paHee HE BCTPEYABIIMXCS 3ajady;
paIMOHAIBHO UCTIOIB3YET CIIPABOYHBIC MaTepPUAIIbI, YICOHUK, JOTIOTHUTEIHHYIO
JTUTEPATYPy, IPUMEHSET YIOPSIOUSCHHYIO CUCTEMY YCIOBHBIX 0003HAYCHUN MTPH
BEJICHUU 3alliceld, COMPOBOX/AIONINX OTBET; JIOMYCKACT B OTBETEC HEJOYCTHI,
KOTOPBIE JIETKO UCTIPABIISIET MO TPEOOBAHMIO TIPENIOAaBATEIIsI.

«Xopomoy,
HOBBIIICHHBIH YPOBEHb

BricTaBnsercs, ecnu OOy4aroIMiiCs IOKA3bIBACT 3HAHWE BCETO HU3YyYEHHOTO
y4e0HOro MaTepuana; JaeT B OCHOBHOM NPaBUJIBHBINA OTBET; Y4eOHBIH MaTepHa




u3naraeT B OOOCHOBAaHHOW JIOTMYECKOW TMOCIENOBATENBHOCTH, IIPH ITOM
JIOMTyCKaeT OJHY HerpyOyr ommOKy uWiu He O0ojee JBYyX HEJOYETOB B
WCTIONb30BAaHUM  TEPMHHOJIOTHM  y4eOHOTO TpEAMETa, KOTOPhIE MOXKET
WCIIPAaBUTh CAaMOCTOSITENIFHO; AaHaNM3UpyeT M 0000IMaeT TeopeTHIecKuin
MaTepuai, COOJIF0JaeT OCHOBHEIC TpaBUila KYJIbTYPhl YCTHOW PEYH; MPUMEHSET
YHOPSIOYCHHYIO CHCTEMY VYCIOBHBIX OOO3HAaYCHWI TpU BEACHHUU 3aIlUCei,
COTIPOBOXKIAIOITNX OTBET.

BricTaBisiercsi, eciu oOydaromMACs: JEMOHCTPUPYET YCBOCHHE OCHOBHOTO
collepkaHUs y4eOHOro MaTepuana, WMEET MPOoOeNbl, HE NPEMIATCTBYIOIINE
JABHEHIIIEMY YCBOCHUIO Y4YeOHOrO0 MaTepuana; NpPUMEHSET IMOyuYeHHbIC
3HaHWSI TIPY OTBETE Ha BOIPOC, aHaJIHM3€e TPEITIOKEHHBIX CUTYaIlUuil TI0 00pasily;
JIOITYCKAeT OIIMOKH B HKCIIOJb30BAHUM TEPMUHOJOTHH YYeOHOTO TPEIMETa;
MOKA3bIBACT HEJAOCTATOYHYIO C(HOPMUPOBAHHOCTh OTACIHHBIX 3HAHUN U YMCHUH;
BBIBOABI W OOOOIICHHS apTryMEHTHpPYET cJIabo, MOMYyCKaeT B HHUX OIIHOKH;
3aTPYAHSICTCS TIPH aHAIN3E B 0000IeHNN yueOHOTo MaTeprana; JacT HeTIOIHBIC
OTBETHI Ha BONPOCHI IMPETOAaBaTENsl WIH BOCIPOU3BOIUT COJCPNKAHHUE paHEe
MPOYUTAHHOTO Y4EeOHOTO TEKCTa, C1ab0 CBS3aHHOTO C 3aJlaHHBIM BOIPOCOM;
WCTIONB3YET HEYIOPSJOYCHHYIO CHCTEMY YCIIOBHBIX 0003HAUYEHHH TIPU BEJCHUN
3anucel, CONPOBOKIAIOIINX OTBET.

«Y IOBNIETBOPUTEIHLHOY,
MIOPOTOBBIA YPOBEHD

BrictaBnsiercsi, ecnu  oOyyaromuiics: HE PacKpbUl OCHOBHOE COAEp)KaHHE
«HeynoBnerBoputensHO», | ydeOHOTO MaTepHana B IpelesiaXx IIOCTaBICHHBIX BOIPOCOB; HE yMeeT

HHU3KHH YpOBEHb HNPUMEHATh UMEIOLINECS 3HAHHS K PEIICHUI0 KOHKPETHBIX BOIIPOCOB U 33714 T10
o0pasily; AOMyCcKaeT B OTBeTe OoJiee ABYX TPYOBIX OIIMOOK, KOTOPbIE HE MOXKET
WCTIPaBUTh JAaXe MPU NOMOIIX 00YYaIOUINXCsl U IPEToiaBaTesl.

4.3 OueHoYHbIE CPEACTBA JJI POBEACHUS TEKYIIero KOHTPOJISl YCIIeBaeMOCTH

TecTOoBBIC 3a7aHUA
1. 3anumuTe NpaBUIbHBIA OTBET.
[ramm (HeM. Stamm, OyKBaJIBHO - CTBOJI, OCHOBA) — YHCTasl KyJbTypa ONPEIACIEHHOTO BHAA
MUKpPOOPTaHU3Ma, y KOTOPOTO H3y4eHbl MOp(OIOrHdecKue u 0COOEHHOCTH.
IIpaBuIbHBIH 0TBET: (PU3NOIOTHIECKHE

2. 3anuumTe NpaBWIbHBIIA OTBET.

MHOroMoneKyasipHble KOMIUIEKCHI, OKPY>KEHHBIE BOJIHOW 000JI0YKOI M crIOCOOHBIE TOTJIONMIATh
U3 OKPYXKaloLIEH Cpelbl ONPENEICHHBIE BEIIECTBA, HOCAT Ha3BaHHE

IIpaBuabHBINA OTBET: KOALEPBATHI (KOALEPBATHBIE KAIIJIH)

3. 3anuumuTe NpaBUIbHBINA OTBET.
Ha xaxnom nocieayromnieM ypoBHE MUILEBOM LENH yTpaunBaeTCsl SHEPIUH.
IIpaBuabHbli oTBeT: 10% >HEprun

4. 3anuiuTe NpaBUIbHBIA OTBET.
buotnueckue GpakTopsl - 3T0 COBOKYMHOCTb BIMSIHUN KU3HENESTEIbHOCTH OJJHUX Ha

JIpyrue.
IIpaBWJIbHBII OTBET: OPraHU3MOB

5. 3anuimuTe TpaBUJIbHBIA OTBET.

duznyeckue yciaoBHs cpebl (TemmepaTypa, BIaKHOCTb, OCBEIIEHHOCTb, XUMUYECKUN COCTaB
OKPY’KAIOIIEH CPeIbl) OTHOCSTCS K dbakTopaM HEKUBON TTPUPOJIBI.

IIpaBujbHBIN 0TBET: A0MOTHYECKUM

6. 3anuIuTe NpaBUIbHBINA OTBET.



[lapa3utu3M - TUN B3aWMOOTHOIICHUH, NP KOTOPOM OPTraHU3M-TIOTPEOUTENb HCIIOJB3YeT
JUIs CBOEH TMOJb3bl (KaK MCTOYHHUK IMHIIM, MECTO IMOCTOSHHOI'O HJIM BPEMEHHOTO

oOuTaHus”).
IIpaBWJIbHBII 0TBET: OPraHU3M XO35ITMHA

7. 3anuimTe TpaBUIbHBIA OTBET.

ATrposKOoCHCTEMBI (arpoleHO03bl) — UCKYCCTBEHHbBIE SKOCHCTEMBI, BOSHHMKAIOIIUE B PE3yJIbTaTe
JeSTETLHOCTH YeIoBeKa (TalrHu, CEHOKOCHI, TaCTOMIIA).

IIpaBU/IBHBIH OTBET: CEIbCKOXO35HCTBEHHON

8. 3anumuTe MpaBUIIbHBIN OTBET.

Co3mareneM  TEpPBOM  HABOJIONMOHHONM  TEOPUH  CTall  BBIJAIOIIMICT  (QpaHITy3CKUN
€CTECTBOUCIIBITATEIb .

IpaBuiabHblii oTBeT: XKan baruct Jlamapk

9. 3anummTe NpaBUWIbHBIIA OTBET.
Mopdonorudeckuii KpUTEPU — 3TO CXOJICTBO BHEITHETO U CTPOEHUSI OPraHU3MOB.
IIpaBWJIbHBII OTBET: BHYTPEHHETO

10. 3anummure npaBUIIbHBII OTBET.

Y. JlapBuH na0Ka3aja, 4TO 3BOJIOLHS OCYLIECTBISETCS IOJ BIUSHUEM ot0opa,
KOTOPBIi 0a3upyeTcss Ha HACJIECTBEHHOM N3MEHYUBOCTH OPTaHU3MOB.

IIpaBWJIbHBII OTBET: €CTECTBEHHOTO

11. 3anumuTe npaBUIbLHBIA OTBET.
[Tonumepsl COCTOAT U3 MOBTOPSIOIIUXCS 3BEHHEB
IIpaBWJIbHBII 0TBET: MOHOMEPOB

12. 3anumuTe npaBUIbHBIA OTBET.
BemecTBa, KOTOpBIE HE PACTBOPSIOTCS B BOJIC HA3BIBAIOTCS
IIpaBuabHbBIH 0TBET: THAPOGHOOHBIMU

13. 3anumuTe npaBUIbHBIA OTBET.
[TepBuuHyIO CTPYKTYpY O€nKa ompeaenser
aMUHOKHCIIOTHBIX OCTAaTKOB, COSTMHEHHBIX CBSI3SIMH.
IIpaBWJIBHBINI 0TBET: KOJMYECTBO U MOPSAIOK YEPEIOBAHUS, IENTUAHBIMU

14. 3anummure npaBUIIbHBII OTBET.
Hayka o cTpoeHHH U KU3HEIEATEIbHOCTH KJIETKU Ha3bIBACTCS
IIpaBWJIBbHBIN OTBET: LUTOJIOTUS

15. 3anummure npaBUIIbHBII OTBET.
YrneBonu- BXOJIMT B cocTaB ajieHo3uHTprdochopHoit kucinotel (ATD).
IIpaBuiabHbIH 0TBET: prdo3a

16. 3anumure NpaBUIIbHBII OTBET.

bakrepun, KOTOpple MHTAIOTCS OPraHWYECKMMU BEIECTBAMU OTMEPUIMX OpraHU3MOB
Ha3bIBAIOTCS .

IIpaBUIbHBIH OTBET: CAaTPOPUTHI

17. 3anumuTe npaBUIbHBIA OTBET.
Meiio3 — ocoOblii CcrocO0 AeNeHHs AMIIOWAHBIX KIETOK, KOTOPBI COCTOUT W3
II0CJIEI0BATENBHBIX JETICHUN.



IIpaBUIBLHBIH OTBET: IBYX

18. 3anummure npaBUIIbHBII OTBET.

MuTo3 — 3TO OCHOBHOW CIOCOO JAEIEHHS COMAaTHYECKMX KIJIETOK, B KOTOPOM BBIIEISIOT
¢a3zsl.

IIpaBWJIbHBII OTBET: YETHIPE

19.3anummTe npaBUIbHBIA OTBET.

Ha cragum SMOpHMOHANBHOTO  pPa3BUTHS, KOTOpas  HAa3bIBACTCS obpazyercs
JIBYXCJIOMHBIN 3apOIbIIIL.

IIpaBuUIBLHBINH OTBET: racTpyJia

20. 3anumuTe NpaBUIIbHbIN OTBET.
Ecnu orutonoTBopeHre NPOUCXOAUT HE B OPraHU3Me CAMKH, OHO Ha3bIBaeTCs
IIpaBU/IBLHBINH 0TBET: BHEIIHUM

21. 3anumuTe NpaBUJIbHBII OTBET.
[TepBerIii aTanm OnocuHTe3a OeIKa, KOTOPHIA HA3BIBACTCS , IPOXOJUT B fAJIpE.
IIpaBWJIbHBII 0TBET: TPAHCKPUIIIIUS

22.3anuimuTe TpaBWIbHBIA OTBET. B TuiIakonmax XJOpOIJIACTOB MPOTEKAET daza
dborocuHTE3A.
IIpaBWJIbHBII OTBET: CBETOBAs

23. 3anuiuTe TpaBUIbHBIA OTBET.
AdpOOBI — OpraHU3MBI, ISl 00ECTICUSHUS JKU3HENCATETbHOCTH KOTOPBIX, TpeOyeTcs
IIpaBWJIbHBIN 0TBET: KUCIOPOL

24, 3anuiuTe TpaBUIbHBIA OTBET.

Opranusmebl, CIOCOOHBIE CUHTE3MPOBATH OPraHUYECKHE BEIIECTBA C MCIIOJIB30BAaHHEM SHEPTHH
COJIHEYHOT'O CBETA HA3bIBAIOT .

IIpaBuJbHBIA 0TBET: aBTOTPO(]HI

25. 3anumuTe NpaBUIbHbIN OTBET.
B kierkax OTCYTCTBYET 0()OPMIIEHHOE SAPO.
IIpaBU/IBLHBIH OTBET: IPOKAPUOT

26. 3anumuTe NpaBUIbHBIN OTBET.

KonkypeHuus Mexay 0ocoOsIMH OJHOTO BHMJA OTHOCUTCS K 9KOJIOTUYECKUM
daxTopam.

IIpaBUIbHBIH 0TBET: OMOTHYECCKUM

27. 3anuiuTe TpaBUIbHBIA OTBET.

Hayka, wu3yuaromass 3aKOHOMEPHOCTH HACJEACTBEHHOCTM M W3MEHUYMBOCTH OPraHU3MOB
Ha3bIBAETCS .

IIpaBU/IBLHBIH OTBET: TCHETUKA

28. 3anumuTe NpaBUJIbHbIN OTBET.
KpynHast BakyoJib ¢ KJIETOYHBIM COKOM XapaKTepHa JUIsl KJIETOK.
IIpaBU/IBLHBIH OTBET: PACTUTEIBHBIX

29. 3anumuTe NpaBUIbHBIN OTBET.



Jis  mepeHeceHWss HEONArompHUSTHBIX  YCIOBHM  Cpelbl Yy TMPOKApPHOT  00pas3yroTcs

IIpaBU/IBLHBIH OTBET: CIIOPHI
30. 3anuimmnTe NpaBUIbHBIA OTBET.
[ToukoBaHue - 3TO MpUMEP croco0a pa3MHOKEHHSI JKUBBIX OPraHU3MOB.

IIpaBuibHBIA 0TBET: 6ECII0IOrO

31. YcTaHOBHTE COOTBETCTBHE MEXK]Y CIOCOOAMHU PAa3MHOKEHHSI U TIPUMEpPaMHU

[Tpumep Cnoco6
Pa3MHOKCHHUS

A. IOYKOBAHUE TUJIPHI 1.0ecmomnoe
b. nenenue kietku OakTepuu 2. IOJIOBOE
HaJIBOE
B. naprenorenes muén
I. oOpasoBaHHe YCOB
3eMJISTHUKH

IIpaBuabhblii oTBeT: A -1, 5-1,B-2, T -1

32. YCcTaHOBUTE COOTBETCTBUE MEKY OPTaHOMIAMU KJIETOK U UX XapAKTEPUCTHKAMH

XapakTepUCTUKU OpraHou bl
A. 00pa3yrT MOIHCOMY 1. pubocomMbl
b. npoucxomur  cuHTE3 2. XJIOPOILIACTHI
Oenka

B. mpoucxoaut ¢orocunTes
I cocroar w3  gAByX
CyOBeTMHUIL
J. cocroar u3 rpaH ¢
TUJIAKOUJIaMU
IpaBuiabhblii orBeT: A-1, b-1, B -2 I'-1, JI-2

33. YCcTaHOBUTE COOTBETCTBUE MEXKITY XaPAKTEPUCTUKOMN KIETKH U €€ TUIIOM

XapaKkTEepUCTUKU Tun kneTku
A. MeMOpaHHBIC OpTaHOUIBI l.mpokapuoTyeckas
OTCYTCTBYIOT
b. ectb odopmiieHHOE PO 2.3yKapuoTUyecKas
B. ecmp MeMOpaHHbIe
OpraHOMNIbI

T. HUMeeTcs KJIETOUHAas
CTEHKa U3 MyperHa

JI. KIeTOYHO€  JbIXaHHE
MIPOUCXOAUT B
MUTOXOHJIPUSIX

E. HacCJIEACTBEHHBIN
MaTepHal MpeACTaBICH
HYKJICOUJIOM

IpaBuiabhblii otBeT: A-1, b-2, B-2, I'-1, JI-2, E-1

34. YcTaHOBUTE COOTBETCTBHE MEXKy IPUMEPaMH B popMaMu U3MEHIMBOCTH

[Ipumepsl @opMbI U3BMEHYUBOCTH

A. pOXIEHHE Yy 3I0POBBIX 1.MomudukanmonHas
ponuTenen pebEnka-




JaJJbTOHHKaA

b. pa3nuna B Bece y ObIYKOB
OJIHOT'O oTé€Ia,
COJIEpKAIUXCS B Pa3HbIX
YCIIOBUAX

2.KOMOWHaTUBHASA

B. Hanune nucTheB pazHOM
JJIMHBI HAa OJHOM PAaCTCHUHN

I. IMOSIBJIICHHE
MOPIIUHUCTBIX  CEeMSIH Y
ropoxa MOpH CKPEIIMBaHUHU
pacTeHui c rJ1agKuMu
ceMeHaMH

Jl. W3MEeHeHHe  OKpacKu
mepcTu 'y 3aifmma-0ensika B
3aBUCUMOCTH oT
TeMIepaTypbl

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

35.YcraHoBUTE MOCIENOBATEIBHOCTD IPOLIECCOB

YCIIOBUSIM CpeJibl OOUTaHUs

1. ®eHoTUIIMYECKOE IPOSBICHUE MyTalluU

2. CxpemmBanue oco0el - HOCUTENe MyTaIluu

3. 3akperieHre aanTall eCTECTBEHHBIM 0TOOPOM
4. BOo3HUKHOBEHHE MyTaIUui y psza 0coOei B TOMYJISIIUA
5. I3meHnenue reHo(hoH 1A TOMYIISLNAN

IpaBuiabHbIil oTBeT: 42135

(dbopMUpOBaHHSI TPHUCIIOCOOTICHHOCTH K

36. YcTraHoBUTE MOCIEA0BATEIBHOCTh YBOTIOIMOHHBIX U3MEHEHUN B OPYAUNHON JEATEIbHOCTH

Ha PAa3HbIX 3Talax aHTPpOIOTCHE3a

1. 3roroBieHne MeXaHn3MOB U3 MeTajlia

2. M3roroBiienne KaMeHHBIX HAKOHSYHHUKOB AJid CTpCII

3. 3roToBieHrEe MPUMUTUBHBIX OPYIUIA
4. Ucnionb30BaHKME €CTECTBEHHBIX NPEAMETOB IIPUPOIBI

IIpaBuiabHbIil oTBeT: 4321

37. YcTaHOBUTE MOCIEA0BATEIBHOCTh TPOLIECCOB, MPOUCXOMSAIINX MPU MEHO03€
1. O6pa3oBaHue YETHIPEX raIIONTHBIX KIETOK
2. PacnonosxeHue nap roMOJIOrMYHbIX XPOMOCOM B IIJIOCKOCTH 3KBAaTOpa
3. PacxoxJieHrue CeCTpUHCKHUX XPOMAaTHU/I K MOTIOCaM KIIETKH

4. OOMEH yJ9acTKaM{ MEKTy TOMOJIOTHYHBIMUA XPOMOCOMaMH

5. PacxoxeHne roMOJIOTHYHBIX XPOMOCOM K ITOIKOCAM KIIETKU

IIpaBuiabHbIil oTBeT: 42531.

38. YcTaHoBUTE MOCIEI0BATEIHFHOCTD MPOIIECCOB AIMOpPHOTECHE3a

Oo6pa3zoBanue Me301epMbI

1.

2. ®opMUpOBAHUE ABYCIOMNHOTO 3apO/IbIIIa

3. OkoHuarenbHOE (HOPMUPOBAHHE CUCTEM OPTraHOB 3apOJIbIIIIA
4.

5.

OO6pazoBanue 6J1acTOMEPOB

OO6pa3zoBaHue X0opabI
IpaBuiabHbIil oTBeT: 42153

39. Beibepurte 0COOCHHOCTH CTPOCHHS XJIOPOILIACT
(?) nmeroT oqHOMEMOpaHHOE CTPOCHHE



(!) umeroT 1ByMeMOpaHHOE CTPOCHUE
(?) y9acTBYyIOT B CHHTE3€ OCIIKOB
(?) BcTpeuaroTcst B KIETKaX )KUBOTHBIX

40. [Monumniouauen Ha3bIBAIOT:

(?) U3MeHeHue MOCIeI0BaTeILHOCTH HYKJICOTHIOB
(?) mepecTpoliKy XpoMOCOM

(!) xpaTHOE yBEIMUYEHUE YUCITA XPOMOCOM

(?) KxpaTHOE yMEHBILIEHUE YHCIIa XPOMOCOM

41. 3aKOH TOMOJIOTHYECKUX PS/IOB HACIEICTBEHHOM N3MEHYMBOCTH C(HOPMYITHPOBAT:
(7)) I'. Mennens

(?) T. Mopran

() H. BaBmiios

(?) Y. dapBuH

42 Kakoii Meron  wucnoip3oBas [. MeHnens Tpu  U3YYEHUHM  3aKOHOMEPHOCTEH
HacJIeqCTBEHHOCTH?

(?) reneanornyeCcKuid

(1) rubpumonOrUYECKU

(?) OmoxumMHUeCKuit

(?) 6M3HEIOBBII

43.BpiOepuTe NMpaBUIBLHOE YTBEPKACHUE!

(!) mepBuyHas aTMocdepa BMeTa BOCCTAaHOBUTEIILHBIN XapaKTep

(?) mepBuuHas atMocdepa UMena OKHUCIUTEIbHBIN XapaKkTep

(?) cBOOOIHBIN KHCIIOPOJ TIOSIBUJICS B aTMOC(Epe B Pe3yJIbTaTe AeATEIbHOCTH TeTepoTpodhoB
(?) B mepBUUHO aTMOC(epe OTCYTCTBOBAIM METaH U aMMHUAK

44 TlpnunHOM reHHOW MyTalluy HE Ha3bIBaIOT:

(?) U3MeHeHue MoCIeI0BaTeILHOCTH HYKJICOTHIOB
(?) ynBoeHHE HYKJICOTHIOB

(?) moTepu HYKJICOTHIOB

(!) kpaTHOE yBeIMYEHHE YHCITA XPOMOCOM

45.Kak Ha3pIBaeTCs COBOKYITHOCTh MHOTIOOOpasHBIX M CIOXXHBIX B3aWMOOTHOIICHUH,
CYIIECTBYIOIINX MEXIYy OpTaHH3MaMHU U YCIOBHSIMH CPEIIbI:

(?) ecTecTBeHHBIN 0TOOP

(?) HacnmeaCTBEHHAS U3MEHYMBOCTh

(!) 6opbba 3a cyliecTBOBaHHE

(?)MCKyCCTBEHHBIN 0TOOD

46.Yto sABIISIETCS PJIEMEHTAPHON €AMHULIEH SBOJIIOIIUN:
(1) momynsnus

(?) mogBu

(?) ocoOb

(?) BuA

47. K abuotnueckum GakTopam, ONpeaeIIONIIM YUCISHHOCTh MOMYISIIUNA, OTHOCST:
(1) remnepatypa

(?) moHMKEeHUE TII0IOBUTOCTH

(?) mapazutusm

(?) KOTMYECTBO KOHKYPEHTOB



48. Kakoe ytBepxkaenue npo Bupycsl HE BepHo?

(?) BUAHBI TOJIBKO B AJIEKTPOHHBIA MUKPOCKOII

(?) obyamaroT CBOMCTBAMU KHUBOM M HEXXKMBOW MaTepuu
(!) OTHOCATCA K KICTOYHBIM CTPYKTYpam

(?) comgeprkat oIHY U3 HYKJIICUHOBBIX KHUCJIOT

49. bakTepuu HE UMEIOT:
(?) KJIETOYHOM CTEHKH
(?) AHK

(1) smpa

(?) nuToTIa3MBI

50. [Ipouecc cnusiHUA MOJTOBBIX KJIETOK HAa3bIBACTCS:
(1) ommogoTBOpEHME

(?) ramerorenes

(?) smOpuorenes

(?) oBorenes

51.B mporiecce ciusHUS MY>KCKOH M dKEHCKOH IOJIOBBIX KJIETOK 0Opa3yeTcsi:
(?) ooronuit

(?) ramioniHas 3UTOTA

(!) nuruTonHAs 3UTOTa

(?) 3apopIir

52. YerBepras (a3a MUTO3a HA3bIBAETCS
(1) Tenodaza

(?) anadaza

(?) mpodaza

(?) meTadaza

53. bnactyna oOpasyercs B pe3ynbraTe
(?) orIoIOTBOPEHMS

(?) meiio3a

(!) apo6ieHust 3UTOTHI

(?) MuTpanuu KIeToK

54. BeiOepure XapaKTepUCTUKY PACTUTEIBHON KICTKH
(?) xIeToyHasi CTEHKA OTCYTCTBYET

(?) cioco6 nuTaHus reTepoTPOoPHBII

(?) 3amacHO€ BEIIECTBO - TJINKOTEH

(!)croco6 nmuTaHust aBTOTPOGHBIN

55. Beibepure opraHu3mMsbl ¢ aBTOTPO(HBIM TUIIOM MUTAHUS
(1) 6epesa

(?) xocyns

(?) GakTepus THUEHUS

(?) 6ensbrii rpud

56.Br1bepuTe XapakTepUCTUKY JKUBBIX OPraHU3MOB C TeTepOTPO(HBIM THUIIOM IMUTAHHS

(?) mpeodpasyroT COTHEUHYIO SHEPTHIO B SHEPTHIO OPTaHUYECKUX BEIIECTB
(?) UCTIONB3YIOT PHEPTHUIO OKHUCIICHUSI HEOPTAHUYECKUX BEIECTB
(!) ICTIOJTB3YIOT TOTOBBIC OPTAHMYECKHUE BEIIECTBA



(?) ciocOOHBI K XeMOCUHTE3Y

57. KoHeuHbIMU TPOIyKTaMu (POTOCUHTE3A SIBJISIOTCS:
(?) BOza u yriIeBOIbI

(?) yraexucinelii ra3 u XJaopodun

(!) KHCTTOPO M YTIIEBOIBI

(?) KUCTOPOT M AMHHOKHCIIOTHI

58. ABtoTpodHBIE OpraHU3MBI, CIIOCOOHBIE MPOW3BOAWTH OPraHUYECKHE BEIIECTBA W3
HEOPraHMYECKUX KOMIIOHEHTOB, HCIOJb3Ys (DOTOCHHTE3 WIIM XEMOCHHTE3, Ha3bIBAIOTCS ...

(!) mpoxyuienTamMu

(?) MaKpOKOHCYMEHTaMH

(?) MUKpOKOHCYMEHTAMH

(?) rereporpodamu

59. ArpocucTemMbl OTIMYAKOTCS OT €CTECTBEHHBIX SKOCUCTEM TEM, YTO...
(!) TpeOyIOT JOMOTHUTENBHBIX 3aTPAT SHEPTUU

(?) pacTeHus: B HUX yrHETEHBI

(?) Bcerma 3aHMMArOT TUIOMIAAbL OOJIBINYI0, YEM €CTECTBEHHBIC

(?) xapakTepHu3yloTcs OOJIBIIMM KOJIMYECTBOM Pa3HOOOPA3HBIX MO

60. buocdepa — obomouka 3emin, COCTaB, CTPYKTypa U CBOWCTBA KOTOPOH B TOM WM WHOU
CTENECHHU OIPEAEISIETCS] HACTOSIIEH MITH MPOIIIOHN AeATENBHOCTBIO ...
(?) KUBOTHBIX
(? )pacTenuit
(?) MUKpOOPraHU3MOB
(!) >xkuBOTO BeIleCTBa
YcTHbI onpoc.

1. Haz0BUTE OCHOBHBIE NIOJIOKEHUS KJIIETOUHOW TEOPUH.

2. Kakme 0COOCHHOCTH CTpPOCHHS OCIKOB TO3BOJISIIOT WM BBITIONHATH pPa3HOOOpa3HbIE
byHKIIUN?

3. Kakoe 3HaueHHE B KJIETKE UMEIOT YIJIEBOIbI?

4. Ctpoenue u GyHKIUU MEMOpPaHBI YKaPHOTHUECKON KIETKH.

5. Kakoe cTpoenne nMer0oT MeMOpaHHbBIE OPTaHOM Il DYKAPHUOTUUECKON KICTKH?

6. KakoBo cTpoeHue a1pa 3yKapuOTHUECKON KIIETKN?

7. Ctpoenne u GyHKIIMHA HYKJIEHHOBBIX KUCIIOT.

8. Kakoe cTpoeHue 1 3HaueHUE UMEIOT XPOMOCOMBI?

9. KakoBa CyliHOCTb SHEPreTHYECKOTr0 OOMEHa B KJIETKe?

10. HazoBuTe 1 oxapakTepu3yinTe OCHOBHBIC ATAlbl OMOCHHTE3a OerKa.

11. HazoBuTe 1 MOSACHUTE CBOMCTBA FT€HETHUYECKOTI'O KO/Ia.

12. Yro takoe potocunre3? HazoBure ero sramsl 1 3HaYCHHUE.

13.Muto3uero 6MOIOTHYECKOE 3HAYCHHE.

14. Ha3oBuTe OCHOBHBIE COOBITHSI HHTEP(DA3HL.

15. Uto Takoe Melio3 U ero OMOJIOrHYecKoe 3HaUeHue.

16. HazoBuTe OTIM4Msi MUTO3a OT MeH03a.

17. Uto Takoe onToreHe3? KakoBo ero Ouonorunueckoe 3HaueHue?

18. Kakne MeTo bl COBpPEMEHHOM '€HETUKN BaM U3BECTHBI?

19. B uem paznuuue U CXOACTBO MAaKPOIBOIOLUU U MUKPOIBOJIIOIUN?

20. Kakue cyiiecTByIOT NaJIECOHTOJIOTMYECKUE J0KA3aTeIbCTBA IBOTIOLUN?

21. Yto noka3bIBaeT HAJIUYHUE Y )KUBOTHBIX PYJUMEHTOB U aTaBU3MOB?

22. Ha30BUTE NPU3HAKH KUBBIX OPIraHU3MOB.

24. Kakumu yepTaMu OTJIMYAIOTCS YeJIOBEUECKHE pachl? YeM MOXKHO OOBSCHUTHh YCTOMYMBOCTh



PacoBbIX PU3HAKOB?

25. B ueM 0COOE€HHOCTh THOPUI0JIOTHIECKOTO MeTo1a?

26. Kakue OMOIOTHYECKHE SBIICHUS JIEKAT B OCHOBE KOMOMHATUBHON H3MEHYUBOCTH?

27. Yto takoe Bua? Ha3oBUTE KpUTEPUHU BUIA, TAUTE UM XaPAKTEPUCTHUKY.

28. HazoBuTe IBHXKYIIUE CUIIBI HBOJIIOIUU U YCTAHOBUTE X B3aUMOCBSI3H.

29. HazoBuTe uepThl MPUCITOCOOIEHHOCTH K Cpe/ie OOMTaHuUs y PHIO U TITHII.

30. HazoBUTE OCHOBHBIE TUIIOTE3bI TPOUCXOXKICHHUS )KU3HU, PACKPOUTE UX CYITHOCTbD.

31 .Ha3oBuTe OCHOBHBIE 3Tallbl aHTPOIIOTEHE3A.

32. CxoAcCTBa M OTIMYHS YETIOBEKA C dKUBOTHBIMHU.

33. Yem OTIIMYAIOTCS arpOAIKOCUCTEMBI OT €CTECTBEHHBIX YKOCUCTEM?

34. KakoBa npu4rHa CMEHBI OMOIIEHO30B M KaK OHA OCYILECTBIIACTCS?

35. JlaitTe onpeneneHre XUIHUYECTBA U MMapa3uTu3Ma. [IpuBeaure npumepsl U3 )KUBOTHOTO U
pacTUTEIBLHOTO MUpA.

36. KakoBsl BakHelmue nonoxxenus yaerus B. M. Bepuaackoro o 6uochepe?

37. Yto moHMMAaeTcs MO/ aHTPOIIOTEeHHBIM BO3/IeiicTBUEM Ha 6uochepy?

38. Kakue 3arps3Hsonye BEMecTBa MPEICTaBISIOT HAUOOJBIITYIO OMMACHOCTD JIJISl YeJIOBEKa U
NPUPOIHBIX OMOTHUYECKUX cO00IIecTB?

4.4. OneHoOYHbBIE CPEACTBA IJIsl MIPOMEKYTOYHON aTTeCTAlUMN
Bonpocs! aist andg¢epeHIMPOBAHHOIO 3a4eTa

1 .buonorus kak Hayka. CBsi3p OWoJoTMHM C ApyruMH HaykamMu. CucteMa OHMOJOTHYECKUX
HayK. MeTobl TO3HAaHUS )KUBOW ITPUPOJBI.

2. XKusbie cucrtembl. OTIWYUS KUBBIX CHCTEM OT HEOPraHUYECKOW MPUPOJBI. YPOBHU
OpraHu3ali OMOCUCTEM.

3. XuMuueckuii cocTaB KJIeTKU. Heopranmveckue u opraHUIeCKre BEIIECTBA KICTKU: OCIKH,
JTUNHUABL, YyTIaeBoIbl. OCOOCHHOCTH CTPOCHUS U 3HAUYCHHUE.

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

5. depMeHTH - OMOJNIOTMYECKUE KaTadu3aTOphl: CTPOCHHE, OTIHYUS OT HEOPTaHHYECKUX
KaTaJIn3aToOpOB.

6. Llutonorus — Hayka o kietke. OCHOBHBIE MOJIOKEHHUSI KIETOYHON TEOpHUH.

7. Tumbl KJIETOK: OJyKapwoTHuekas U TmpokapuoTrudeckas. OCOOCHHOCTH CTPOCHHS
MPOKAPUOTUUYECKHUX KIIETOK.

8. OCHOBHBIC 4YaCTH JYKapuOTHYEeCKOW KieTku. CrTpoeHune U (PYHKIIMU MeMOpaHBI
AYKAPUOTUYECKOMN KIIETKHU.

9. lluromnasma u ee opraHouabl. OCOOEHHOCTH CTPOCHHS U (PYHKITUH.

10. Ctpoenue u GpyHKIMHU spa.

11. ITonsaTne mMerabomm3M. ACCUMUIIALMS M JUCCUMIUISIIIUS — JIBE€ CTOPOHBI METa0OoJIM3Ma.
Tunsl oOMeHa BEmIeCTB: aBTOTPOHBIN U TeTepoTPO(HBIA.

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 OpTraHU3aIliy BUPYCOB.

17. Kuznennsiit nuki kietku. MaTEpdaza u MuTO3. AonTtos.

18. CtpoeHune XpoMOCOM, WX TAINTOMAHBIA U JUTUIOUIHBIN Habop. Perumkarusi.

19. Untepdasa u e€ nepuoasl. IloaroroBka KIETKU K AeIeHUI0.MHUTO3 U ero OMOJIOTrHYecKoe
3HaueHue. Pa3pl MUTO3A.

20. PazmHOxeHHe. POpMBI pa3MHOXKEHHS OpPraHU3MOB. becnosioe 1 MojIoBoe pa3MHOXKEHHUE.
®DopMbl 6ECTIONOTO PAa3MHOKEHUS.

21. TlonoBoe pa3mHOxkeHue. ['ametorne3. Melo3 u ero OWOJIOTMYECKOE 3HAUYCHUE.
O11010TBOpPEHHUE.



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

23. I'omeocTa3 opraHu3Ma M €ro moJJIepKaHue B MPOLECCE KU3HEACATECIbHOCTH. 3HAYEHUE
IPOSIBJIEHUS Pa3IpakKUMOCTH U peryasauuu. [Iporeccsl )xu3HeneaTeIbHOCTH ) KUBOTHBIX.

24. DMOpHOTEeHE3 U €ro Tanbl Y T0O3BOHOYHBIX )KHBOTHBIX.

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

Bonpocs! pis 3xk3aMeHa

1. buonorus kak Hayka. CBsi3b OWoJoTMH C ApyruMH HaykamMu. CucteMa OHMOJOTHYECKUX
HayK. MeTobl IO3HAaHUS )KUBOU ITPUPOJBI.

2. XKusbie cuctembl. OTIWYUS KUBBIX CHCTEM OT HEOPraHUYECKOW MPUPOJIBI. YPOBHU
OpraHu3any OMOCUCTEM.

3. XuMuUecKknil cocTaB KJIeTKU. Heopranmieckue u opraHUIeCKre BEIIECTBA KICTKU: OCIKH,
JTUNHUIBI, yTIeBoIbl. OCOOCHHOCTH CTPOCHUS U 3HAUYCHHUE.

4. HyknennoBbie kucioTel. CTpoenue u ¢pynakuun. Perumkanus JJTHK.

5. depMeHTH - OMOJIOTMYECKUE KaTadu3aTOphl: CTPOCHHE, OTIHYUS OT HEOPTaHHMYECKUX
KaTaJIn3aToOpOB.

6. Llutonorus — Hayka o kietke. OCHOBHBIE MMOJIO0KEHHUSI KIETOYHON TEOpUH.

7. Tumbl KJIETOK: OJyKapwoTWuekas U TmpokapuoTtuudeckas. OCOOCHHOCTH CTPOCHHS
MPOKaPUOTHUUYECKUX KIIETOK.

8. OcHOBHBIE YaCTH »JyKapuoTHueckoil kiertkd. CTpoeHne M (QYHKUMH MeMOpaHBbI
3YKAPUOTHYECKON KIIETKH.

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

10. Ctpoenue u GyHKINHA sIpa.

11. Tlonarue metabonu3M. ACCUMUTISIUS U JUCCUMUIISIIUS — JBE CTOPOHBI METa0OIU3MA.
Tumnbl oOMeHa BemecTB: aBTOTPOGHBIN U TeTepOTPOHBIN.

12. Ilnactuueckuit oomen. @orocuntes. 3nauenune. Ctaauu GoTocuHTE3A.

13. DHepreTuveckuii OOMEH B KJIETKE. DTarlbl.

14. buocunre3 6enka. DTanbl OMOCUHTE3A.

15. I'eHeTHYeCKUN KO ¥ €T0 CBOMCTBA.

16. OcoOeHHOCTH OpraHNU3aLUU BUPYCOB.

17.Ku3nennsbrit muki kiaetku. UaTepdaza u Mmuto3. Anonros.

18. CTpoenue XpoMOCOM, UX TaIIONIHBIN U TUIUIONIHBIN HaOO0p. Perumkanmsi.

19. UnTepdasza u e€ nepuossl. [ToaroToBka KiIeTKH K AeTeHUI0.MHUTO3 U €r0 OMOJIOTHYECKOe
3HauyeHue. da3pl MUTO3A.

20. PazmHoxeHnne. @opMbl pa3sMHOKEHUSI OPTaHU3MOB. becrnosioe U MmojioBoe pa3MHOKEHHUE.
®DopMBbI HECTIONOT0 Pa3MHOKEHUS.

21. TlomoBoe pa3sMHOxkeHHE. ['amerorre3. Meiio3 W ero OHOJOTHYECKOE 3HAUYCHUE.
Onno10TBOpEHHE.

22. CTpoeHure OpraHoB U CUCTEM OpPraHOB KUBOTHBIX. DyHKIIMOHAJIBHAS CUCTEMA OPTaHOB.

23. T'omeocTa3 opranu3Ma M €ro MnojJep>KaHue B MPOLECCE KU3HEACITEIbHOCTH. 3HAUYCHUE
MIPOSIBICHUS PA3APAKUMOCTHU U peryssuuu. [Iponeccel )xu3HenesTenbHOCTH )KUBOTHBIX.

24. DMOpHOTeHe3 U €ro ATarbl y MO3BOHOYHBIX )KUBOTHBIX.

25. I[TocTamMOpHOHATBHBIN MEPUO]], €TO CTAIUH Y )KHBOTHBIX M YEJIOBEKA.

26. I'eneruka kak Hayka. MeTobpl M3ydyeHUs HACIEACTBEHHOCTH. OCHOBHBIE 3aKOHOMEPHOCTHU
HACJIEI0BAHMS U TIOHATHUS T€HETHUKHU.

27. 3aKOHOMEPHOCTH HAaCJIEeI0BaHUs IIPU3HAKOB, YCTaHOBJIEHHBbIE I'. Mennenem.

28. CuensieHHOE HacienoBaHue. XpOMOCOMHasi Teopusl HacieacTBeHHOcTU. HacnenoBanue
MIPU3HAKOB, CLIETUICHHBIX C IOJIOM.

29. UWs3MeHuYHMBOCTL. BuILI HW3MEHYMBOCTH: HACJIEIACTBEHHAs W HEHACJEICTBEHHAS.
XapakTepucTuKa MOAU(PHUKAIIMOHHON U3MEHYHBOCTH.

30. HacnenctBeHHass HW3MEHYMBOCTb, €€ BHJbl. 3aKOH TOMOJIOTHYECKHX PSAJIOB B
HacnencTseHHo m3MeHunsoctu H.M.Basminosa. KomOnHaTHBHAS N3MEHYHUBOCTE, €€ OCHOBEL

31. Myranuronnas u3MeHunBoCcTh. Kiaccudukanus myrarnuii. [Tpranabl ©X BO3HUKHOBEHUS.



32. T'eneruka yenoBeka. OCHOBHbIE METOAbl T'€HETUKH 4YelIOBEKa. MeIUKO-reHEeTHYECKOe
KOHCYJIbTUPOBAHHE.

33.  HacnencrBeHHble  3a0oiieBaHusT ~ 4YeloOBeKa.  boNe3HM ¢ HACIEACTBEHHOMN
IIPEAPACIIONOKEHHOCThIO. 3HAUYEHWE MEAMIMHCKOM TE€HETHKU B IPEAOTBPALICHUM W JIEUEHHUH
TeHETUYECKUX 3a00JIeBaHMI YeTIOBEKA.

34. IlpuHIUIBI 310pOBOTO oOOpa3a >KU3HW, ITUATHOCTUKH, MPOPUIAKTUKH U JICYCHUS
TeHEeTHYeCKUX Oone3Hel. Menuko-reHeTH4eckoe KOHCYIbTUPOBAaHUE.

35. Ceneknua kak Hayka u mporecc. OpomamHnBanne. COBpEeMEHHBIE METOJIbI CEIEKIIUU.
VYuenne H.M.BaBunoBa o meHTpax MHOTrooOpasus M MPOHCXOXACHUS KYJIbTYPHBIX PACTCHHM.
L{eHTpBI MPOUCXOKIAECHUS JOMAIIHUX KUBOTHBIX.

36. buorexHonoruss Kak Hayka M IIPOM3BOJCTBO, OCHOBHbIE HampasiieHus. Pa3Butue
OMOTEXHOJOTHI € HCIIOJIb30BAHUEM >KMBOTHBIX, IPUMEHEHHUE MPOAYKTOB OMOTEXHOJIOTUU B KU3HU
YeJI0BEKa.

37. IlpenmnochlIKM BO3HUKHOBEHHUSI 3BOJIIOLMOHHOW Teopuu. Ee BiusiHHUE Ha pa3BUTHE
Ouonorumu.

38. CBHAETEILCTBA DBOIIOIHH.

39. OBomounonHas Teopus Y./ lapsuna.

40. CunTeTH4ecKast TEOPHUsl BOJIIOLMH U €€ OCHOBHBIE ITOJOKEHHUS.

41. Muxkpossodmtorus. [Tonynsuus Kak 31eMeHTapHas €AUHULIA BOJIFOLINAH.

42. EctecTBeHHBIN 0TOOD: (HOPMBI U MEXAHU3MBI.

43. TIpucmocoOIEHHOCTh OPTAaHU3MOB KaK Pe3yJbTatr 3BoJtouu. [Ipumeps! npucnocodaeHni
y OpraHu3MOB.

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

45. MakposBoitonusi. @opMbl 1 OCHOBHBIE HallpaBJICHUS.

46. JloHay4yHbIE TIPEICTABICHUS O 3apPOKACHUU KU3HU. HayuHble TUIIOTE3hl BOZBHUKHOBEHUS
XKHU3HM Ha 3emuie: abuoreHe3 M MaHCHEepMUs. XUMHUYECKas 3Boionus. AOHWOTeHHBI CHUHTE3
OpPTraHWYECKUX BEIECTB U3 HEOPraHUYECKUX.

47. Pa3zButue xM3HM Ha 3emie 1o d3paM U mnepuonaM. OCHOBHBIE 3Talbl 3BOJIOLUN
PaCTUTENBLHOTO U )KUBOTHOTO MUpPa. ApoMop(}O3bl Y pacTeHUM U )KUBOTHBIX.

48. Cuctema OpraHMYECKOro MHpa Kak OTpakKeHHE 3BOJOUUU. [IpUHIMIBI CHCTEMAaTHKH.
OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB.

49. OBomtonus yenoBeka. OCHOBHBIE CTa MU U JBMXKYIIME CUIIbI aHTponoreHesa. CxolacTea u
pa3yinuus 4eIOBeKa U )KUBOTHBIX.

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

51. Dkonoruyeckasi XapakTepUCTUKA BUAA U TTOMYJISALUY.

52. CtpykTypa u (QpyHKIIMOHUpOBaHHE OuoreoneHo3oB. Tpodpuueckue ypoBHH. Kpyrosopor
BEILECTB U ITOTOK YHEPTHUU.

53. IlpuponHble W  aAHTPONOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMBI, OMOJOTHYECKOE U
XO03MCTBEHHOE 3HAUCHHUE.

54. Yuenune B.M.Bepnanckoro o Ouocdepe. I'panHursl, coctaB U CTpyKTypa OHOCHEpHI.
Kupoe BemecTBo 1 ero GpyHkunu. KpyroBopoTsl BemecTB 1 OMOre0OXUMUYECKUE ITUKIIBI JJIEMEHTOB.

55. AHTpomnoreHHble BO3AHCTBUS Ha Ouocdepy. ['mobanbHble 3KOIOTHYECKHE MPOOIEMBI.
OCHOBBI pallMOHATILHOTO TPUPOAONOIB30BAHMS.

Ilepeyenb TeM HHAMBHUAYAIbHBIX IPOEKTOB

1. UcTopust oTKpbITUA KIeTKH. KieTouHast Teopusi CTpOEHUS OPraHU3MOB.

2. MeTobl MOJIEKYJISIPHOM M KJIETOYHOH OHMOJIOTHH.

3. TlpakTuyeckoe 3Ha4YeHHE MPOKAPHUOTUYECKUX OPTaHHU3MOB (HA MPUMEPaxX KOHKPETHBIX
BHJIOB).

4. Bupycbl. OCOOCHHOCTH OpraHU3AINK 1 3HAYCHUE.

5. Hcropus pa3zBuTus 3BOJIOUUOHHBIX uaen 1o Y. JlapBuHa.

6. XemocuHTe3. PazHO0OOpa3ue opraHu3MoB - XeMOCHHTETHUKOB.



7. AHa’poOHbIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTHH U BO30yauTenu 0oe3Hei.

8. CoBpeMeHHbIE IPEICTABICHUS O 3apOKICHUH KU3HU. PaccMOTpeHre 1 OlleHKa Pa3IuyHbIX
TUIIOTE3 IPOUCXOKICHMUSL.

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

10. Bo3snelicTBue 4YenoBEKa Ha NPHUPOAY Ha PA3NIMUHBIX 3Talax pa3BUTUS UYEIOBEUECKOTO
oOmiecTna.

11. OcHOBHBIE IPUHLUIIBI OXpaHbl IPUPOABI. Oco00 0OXpaHseMble IPUPOAHbBIE TEPPUTOPHUH.

12. BnusHue KypeHus, YNOTPeOJCHUS aIKOTONS W HAPKOTHKOB POJWTEISIMH Ha
IMOPHOHAIIEHOE PA3BUTHE PEOCHKA.

13. ®epmeHTHI, U UX posib B Opranu3mMe. Hapyienus npu ux HeIoCTaTKe U U30BITKE.

14. ButamMuHBI ¥ BX POJb B OpranusMe. HapyiieHus mpu ux He1oCcTaTke u U30bITKE.

15. buonornyuecku akTuBHBIE 100aBKH. [loab3a Wi Bpe IJis OpraHru3Ma 4ejioBeKa.

16. MeTtoap! n3ydeHuss MaKpO3BOIIOLMH.

17. IlpucmocoOJeHHOCTh OpPraHW3MOB KaK pe3yJbTaT MHKPOIBOJIONHH. [Ipumepbl
NpUCnoco0JICHUN Y OpraHU3MOB.

18. buonuka. TexHuueckui B3I HA )KUBYIO IPUPOTY.

19. KnonupoBanue: Hay4yHbIE U STHYECKUE MPOOIIEMBI.

20. BuopuTMBI KU3HHU.

21. Cenekius Kak HayKa. MeTOJIbI CEIEKITMOHHOM PaOOTHI.

22. DKOJIOrM4€eCKHE KPU3HUCHI U UX IPUYHHBI.

23. AHTpPOTIOT€HHBIE YKOCUCTEMBI.

24. Tnddy3us B KU3HENEATSITLHOCTH KUBBIX OPraHU3MOB.

25. IInecHeBbie TPUOBI B )KU3HU YEIIOBEKA.

26. buorexHonorus kak Hayka M HpOU3BOACTBO. OCHOBHBIE HAIIPaBIECHUSI COBPEMEHHOM
ounorexuosoruu. Meroapsl OnorexHoaorui. O0beKTH OMOTEXHOJIOTHH.

27. MeToasl U3y4eHUs TEHETUKH YeIOBEKa.

28. Meanko-reHeTu4ecKoe KOHCYJIbTUPOBAHUE.

29. MenuuuHCKHe OMOTEXHOJIOTHH.

30. Mexanu3mbl (HOPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢ HEH.

31. CoBpeMeHHBIE B3Il HA IPUPOLY CTAPEHHUS.

32. Posib BeTEpUHAPOB B 3003AIUTHBIX OPTaHU3AIUSX.

33. BiusiHue yennoBeKa Ha KIMMAaTUYECKUE U3MEHEHUS U UX TOCIEACTBUS Il SKOCUCTEM.

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

35. 3naueHne MUKpOOHOMa ISl 310POBbS YEJIOBEKA U )KUBOTHBIX.

36. CumMOMO03 1 €ro 3HaYeHue B IPUPOJIE.

37. I'enernueckasi mpupoia HacJIeICTBEHHBIX 3a00JIeBaHUH.

38. ®oTOCHHTE3: MEXAHU3MBI U 3HAUEHHUE JUIA KU3HU Ha 3eMIIE.

39. buopa3zHooOpa3ue u ero oxpaHa: poib pasHOOOpa3us BUIOB B SKOCUCTEMAX U YIPO3bI, C
KOTOPBIMU OHH CTaJIKUBAIOTCA.

40. BausiHue CeNbCKOro XO035MCTBA HA MPUPOJIHBIE SKOCUCTEMBI: YCTOMYMBOE 3EMIIEACINE U
METO/Ibl YMEHBIIIEHUS BO3CHCTBHUS Ha OKPYKAIOLIYIO CPENy.

41. TIpoGsiema nacTuka B OKeaHaX: UCTOYHUKH, TIOCIECTBUS U IIYTH PELICHHUS.

42. DKOJOTUYECKHUE MOCIEICTBUA 3arpsI3HEHUS BO3AyXa: UCTOUYHHUKHU, BUJIbI 3arPSA3HUTENICH U
WX BJIMSHUE Ha 3/I0POBbE YEIOBEKA U )KUBOTHBIX.

43. AKTyaJbHBIE METOJIBI OXPaHbl OKPYKAIOMICH cpebl: 23 (HEKTUBHBIE CTPATETUU U TIPUMEPHI
YCIEIIHOW NTPAKTUKU.

44. OxpaHa peaAKHX M HCYUE3AIOMIMX BHUAOB: CTPATETMM M TMPOTPaMMBbl IO 3alIUTE
O61opazHooOpasusl.

45. Dxosiorusi TOPOJOB: BIUSHUE ypOaHU3aIMU Ha MECTHBIE HIKOCHCTEMbI U BO3MOKHOCTH MX
BOCCTAHOBJICHHSI.



Ipunoxenue 1

JIner mepuoanyecKNX NpPOBePOK padoyeil MporpaMmsl
U HH(pOpMAaLHs 0 BHECEHHBIX H3MEHEHMSIX

IToTpebHOCTH
JIOKHOCTHOE JIUIIO, B KOPPEKTUPOBKE
MPOBOJMBIIICE Jlata yKa3aHueM Hudopmanust 0 BHECEHHBIX
npoBepky: ©.1N.0., COOTBETCTBYIOIIUX HU3MEHEHUSX
JOJKHOCTh pas3zeiioB paboueit
POrPaMMBI
Ha 2025-2026 yu.
[lTomuna E.N., roJl TOTPeOHOCTH B
OTBETCTBEHHAs 3a KOPPEKTUPOBKE HET
paspabotky OII mo
CIICLIUAJIBHOCTHU HpOTOKOJ'I
36.02.01, goueHT Nell ot PaGouast mporpamMmma
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