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PaGouas nporpamma nucnuruinHbl «buonorus» pazpaboraHa Ha OCHOBE:

denepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 (pen. ot 23.05.2025) «O6 oOpa3oBaHuHU B
Poccuiickoit denepanuny;

denepalbHOTO  rOCYJApCTBEHHOrO  00pa3oBaTEIbHOrO  CTaHAAapTa  CpeJHero  oOuiero
oOpa3oBanus (yrBepxacH [Iprkasom MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @eaepanun ot
17 mass 2012 1. Ne 4130, pen. ot 27.12.2023);

denepanbHOro rocygapcTBeHHOro oOpasoBatenbHoro crangapra (®PI'OC) cpennero
npodeccruoHambHOro o0pa3oBaHus 1o crenuaibHoctd 21.02.20 «[Ipukmagnas reome3us» (YTBEpKIeH
[Ipukazom MunucrepcrBa npocemenust Poccuiickoit @eaepamuu ot 26.07.2022 r. Ne 617, pen. ot
03.07.2024);

[TpumepHoii paboueit mporpaMmsl cpeiHero oouero oopasoanus « buomgorus»

ITpumepnoii nporpammsl Bocniutanus (IIpunsta pemennem @YMO CIIO 21.00.00 Ilpuknagnas
r'e0JIOrHsi, TOPHOE JIeN10, HedTerazoBoe jeio u reoaesus [Ipotokon ot 28.08.2023 Ne 3).

CocTaBuTeb: demoxkuna 10.A.

PaGowass mporpamma paccMOTpeHa W YTBEpXKIeHa Ha 3acefaHud Kadeapbl TYMaHUTAPHBIX U
€CTECTBEHHO-HayYHbIX quciuIiinH (mpotokos Nell ot 18.06.2024 r.)
/7 -
3aBenyomuii kadeapoii ! \ Vgl ees " — Bacuienko O.B.

L

PabGouass mporpamMMa paccMOTpeHa M YTBEp)KICHA Ha 3acelaHHM TNPEIMETHOH (LIMKJIOBOW)
komuccum (ipotokost Nel2 or 26.06.2024 r.)

IIpencenaresib npeaMeTHON (HMKJI0BOH) KOMUCCHH “ET Zapanummna HLB.

3aBenywomuii oraesennem CIIO I'opnanos C.A.

.



1. IIACIIOPT PABOYEM ITPOT'PAMMBbBI JUCHUTIIIUHBI
C00.01.08 «buojorusi»

1.1. O6s1acTh IPMMEHEHHUSI IPOTPAMMbI
Pabouas mporpamma aucuurmuiabel COO.01.08 «buonorus» sBAsSETCS 4YacTbiO IPOrPAMMBbI
noarotoBku crenuaincroB cpeanero 3seHa (IIIICC3) B coorBerctBun ¢ @PI'OC CIIO 1o criennaibHOCTH
21.02.20 «IIpukmagHasi T€oaE3UIY.

1.2. MecTo AucuuniauHbl B cTpykrype OII CIIO
Hucuunmuaa COOQO.01.08 «buonorus» sBisercs o00sA3aTeNbHON IUCHUIUIMHON IperIMeTHON
obmactu «EctectBeHHO-HayuHble mpeameTsy @DI'OC cpeanero obmiero obpazoBaHus U 06azoBoi
JUCHUTUIMHON obmieo0pazoBarenbHoi moaroroBku CIIO u peanmusyercs B [ u Bo Il cemectpax npu cpoke
HOJTY4EHUS CPEHEro npodeccnoHanbHOro oopaszopanus 3 roga 10 mecsies.

1.3. lenu u 32724y JMCUMILIMHBI, IJIAHUPYeMble Pe3y/abTaThl 0CBOCHMS IMCIUTIMHBI:

Llens wm3yueHuss auciMIIMHBI «buomorus» — oBnaneHue OOYYAIONMMUCS 3HAHUSAMH O
CTPYKTYpPHO-(DYHKIIHOHAJIbHON OpraHU3alMH KUBBIX CHCTEM Pa3HOr0 paHra W MPHOOpETeHHE YMEHHH
UCTIOJIb30BATh 3TH 3HAHUS U TPAMOTHBIX JEHCTBHHA B OTHOLICHWH OOBEKTOB YKHUBOW IMPUPOABI U
pEelLIeHUs PA3IMUHBIX KU3HEHHBIX ITPOOIIEM.

JlocTwkeHne 1enu M3y4deHus AucuuiuimHbl  «buonorus» obecrmeduBaercs pelleHueM
CIIeIYIOIINX 3a]1a4:

- OCBOCHME OOYYaIOIMMUCS CUCTEMBbl 3HAHUNM O OMOJIOrMYECKUX TEOPHSIX, YUEHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKALUX OCHOBOH A (GOPMUPOBAHUS NPEACTABICHUN O
€CTECTBEHHO-HayYHOM KapTHHE MHMpa, O METOJaX Hay4HOIO MO3HAaHUS, CTPOCHHUH, MHOI00Opazuu u
OCOOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS OpraHU3allMH, BBINAIOLUIUXCS OTKPBITUAX U
COBPEMEHHBIX UCCIIE0BAHUAX B OMOJIOTHH;

- (opmupoBaHue y OOy4arOIIMXCA MO3HABATEIbHBIX, HHTEJJIEKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B Mpollecce aHaJIn3a JaHHBIX O MYTAX Pa3BUTHSI B OMOJIOTUU HAYYHBIX B3IJIA0B, Ui U
MOJXO/0B K U3YYEHHIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHu3allly;

- CTaHOBJIEHHE y oOyyarommxcsi o0eil KyabTyphl, (yHKIIMOHAIbHONW TPAaMOTHOCTH, Pa3BUTHE
YMEHUH OOBACHATH M OIICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa >XUBOW NPHPOIB HA OCHOBAHUU
3HAHUH U OIBITA, MTOJIYYEHHBIX IIPU U3YYEHUN OUOJIOTHH;

- (opmupoBaHue y oOOyyaroOUMXCd YMEHMH WJUIIOCTPUPOBATh 3HAaueHUE OHOIOTMYECKUX
3HAHUU B MPAKTUYECKOI AeSITeNbHOCTH YEeI0BEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOT MM
1 arpoOUOTEXHOJIOTHIA;

- BOCIMTaHHE YOEXKIEHHOCTM B BO3MOXKHOCTU IIO3HAHUS YEIOBEKOM JKUBOM IPUPOIB,
HEOOXOAMMOCTH OEpEeXHOr0 OTHOLIEHHS K HeW, COOJIOJEHMsS] ITHUUECKUX HOpPM IpH IPOBEACHUU
OHMOJIOrMYECKUX HCCIIEI0BaHUN;

- OCO3HAaHUE LIEHHOCTH OMOJOrMYECKMX 3HAHUI JUIsl MOBBILIEHUS YPOBHSA AKOJOTMYECKON
KYJBTYPBI, U1 GOPMUPOBAHUS HAYYHOT O MUPOBO33PEHHUS;

- NpUMEHEHUE NPUOOPETEHHBIX 3HAHUH M YMEHHUH B IOBCEJHEBHOM JXU3HU JUIA OLEHKH
HOCJIEICTBUN CBOEH JEsATEIbHOCTH MO OTHOLICHHUIO K OKPY)KaroLlel cpene, COOCTBEHHOMY 3710POBBIO,
00oCcHOBaHUE U COOIOIeHNEe Mep MPO(UIAKTHKY 3a00IeBaHU.



IInanupyemble pe3yJibTAThbl 0CBOEHHUS AUCHUILIMHBI:

Iltanupyemeblie pe3yJIbTaThl 0OCBOCHHUS JUCIIHILIHHBI

Oome

Ill/IClII/ll'lJ'Il/IHaprIe

OK-07. Cooeiicmsosamb coOXpanenuio oKpysicarouieii cpeovl, pecypcocoepercenuio, NPUMeHAmb 3HAHUA 00
U3MEHEHUU KTUMAMA, NPUHYUNBL DePedcIUs020 NPou3600cmed, Ighhekmueno deiicmeosams 6
UPe3BbIUAIIHBIX CUMYAUUAX

JIMYHOCTHBIE pe3yJbTaThI:
- cOPMHUPOBAHHOCTh DSKOJIOTUYECKON KYIbTYPHI,
MOHUMAHUE BIMSHUS COIHATBHO-D)KOHOMUYECKHIX
MPOIIECCOB  HA  COCTOSHWE  TPUPOAHONM |
COIIMAJILHONH  CPEIbl, OCO3HAHHWE TIJI00ATBLHOTO
xapakTepa dKOJIOrHYECKUX IIPodJieM;
- IUJIJAHUPOBAHHUE W OCYLIECTBJIICHUE NEUCTBUUA B
OKpYXKalollle cpelde Ha OCHOBE 3HAHWSA IIeJier
YCTOHYHMBOTrO Pa3BUTHS YEJIOBEUECTBA;
AKTHUBHOE HEIPUITHE NEUCTBUM, IPUHOCSILUX BpeEL
OKpY’Karolleu cpese;
- yYMEHHE WPOTHO3UPOBATH HEOIArOMPUSTHBIC
JKOJIOTUYECKHE TIOCIENCTBUSA MPeATpPUHUMACMBIX
JICUCTBUH, IPEAOTBPAIATh UX;

- pacIIMpCHHUC OIlbITa JCATCIbHOCTHU
JKOJIOTHYECKOM HaIpaBJICHHOCTH,
- OBJIaACHUEC HaBbIKaMH yue 6HO-

HCCIIEIOBATENIbCKOM, MPOCKTHOM U  COLMATIbHOMN
JIESATEIbHOCTH

MertanpeaMeTHbIe pe3yJbTaThI:
- OCO3HaHUE COLMAJIBHOM 3HAYUMOCTH CBOEH
npodeccru/CrenuanbHOCTH, obnaanvie
MOTHBalMEH K OCYIIECTBIICHUIO
PO eCCUOHATIBHON JICSITEITbHOCTH;
- TIOBBIIEHWE WHTEJJIEKTYyaJlbHOTO YPOBHS B
mporiecce  U3ydeHHs] OWOJOTMYECKUX — SIBICHHIA,
BBIJIAIOIINXCST JTOCTHIKEHHM OMOJIOTMH, BOIIEIIINX
B OOINEYEIOBEUECKYI0 KYIbTYPY; CIOXHBIX H
MIPOTHUBOPEUYMBBIX IYTEH pa3BUTHS COBPEMEHHBIX
HAY4YHBIX B3TJISJ0B, WAECH, TEOPUH, KOHIIEHIUM,
runore3 (0 CyLIIHOCTH M MPOUCXOXKICHUHU KU3HH,
4yenoBeka) B Xo[e paboTBl ¢ pa3TUYHBIMHU
WCTOYHUKaMU vH(popMaImy;
- CrocoOHOCTh OPraHW30BBIBATH COTPYAHHUYECTBO
€IMHOMBIIIICHHUKOB, B TOM 4YHCIE C
HCHOJIb30BaHMUEM COBPEMEHHBIX MH(POPMAaIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHiA;
- CIIOCOOHOCTB ITOHUMAaTh TIPUHITATIBI
YCTOMUHMBOCTH M NPOAYKTHMBHOCTU  YKUBOU
NPUPOABL, NMyTH €€ HW3MEHEHUsA MOJ BIHSIHUEM
AHTPOIIOTEHHBIX  (DAKTOPOB,  CIIOCOOHOCTH K
CHUCTEMHOMY aHaJIM3y TI100aJbHBIX SKOJIOTHIECKUX
mpobyieM, BOMPOCOB COCTOSIHUSL — OKpY’Karomei
Cpemsl W PAlMOHAIBHOTO  HCIOJB30BAHUS
MIPUPOJTHBIX PECYPCOB;
- yMeHHe O0OOCHOBBIBATH MECTO U  POJb
OMONOTHYECKUX ~ 3HAHWH B INpPaKTUYECKOU
NEATENbHOCTH ITFOJIeH, pPa3BUTHH COBPEMEHHBIX
TGXHOHOFHﬁ; OMpeACIATL KHBBIC O6’beKTI)I B
MIPUPO/IE; MIPOBOJIUTH HaOrOIeHHSI 3a
9KOCHCTEMAMH C IIEJIBIO X ONVICAHUS U BBIBICHUS

- c)OPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIHU OHOJIOTUH
B CHCTEME HAyYHOrO 3HAHUS;, (QYHKIMOHAIHHOM
TPaMOTHOCTH 4YeJIOBEKa JJIsi pelIeHHs] >KU3HEHHBIX
mpooeM;

- c¢(hOopMUPOBAHHOCTH YMEHHS PACKPBIBATH COJIEPKAHUE
OCHOBOITOJIAraIOMNX  OHOJIOTHYECKMX TEPMUHOB |
TOHSTHI: )KU3Hb, KJIE€TKA, TKaHb, OpraH, OPraHu3M, BUJ,
MOMYJISILMSI,  DKOCUCTeMa,  OwWolieHo3, Ouochepa;
MeTab0a13M (0OOMEH BEILeCTB U MPEBPAILECHUE SHEPTHH ),
romeocras  (caMmoperyisusi), OuocuHTe3  Oelka,
CTPYKTYpHAast OpraHu3aIUs KHUBBIX CHCTEM,
JIMCKPETHOCTh, CAMOPETYJISIHS, CaMOBOCIIPOU3BEACHUE
(penpoayKiusi), HACJIENCTBEHHOCTh, HW3MEHYUBOCTH,
SHEPro3aBUCUMOCTb, POCT H Ppa3BUTHE, YyPOBHEBas
OpraHU3allNs;

- ¢(hOpMUPOBAHHOCTH YMEHHUS PACKPHIBATH COJEPKAHUE
OCHOBOITOJIAraIOIINX OMOJIOTUYECKIX TEOPUH U THIIOTE3:
KJIETOYHOM, XPOMOCOMHOH, MYTalliOHHOM,
SBOIIOLIMOHHOM, POUCXOXKIEHUS JKU3HU U YEIOBEKA;

- c(hopMHPOBaHHOCTD YMEHUS pPacKphIBaTh
OCHOBOIIOJIAralomiye  OMOJIOTHYECKHUE  3aKOHBI |
3akoHomepHoctu (I. Menpensa, T. Moprana, H.W.
Bapunora, O. I'ekkemss, ®. Mrwmiepa, K. bapa),
TPaHUIIBI UX TPAMEHUMOCTH K )KMBBIM CHCTEMAaM;

- mpuoOpeTeHHe ONbITa MPUMEHEHUS OCHOBHBIX
METOJIOB HAyYHOTO IIO3HAHWS, WCIOIB3YEeMBIX B
Ouonoruy: HaOMIOAEHUS W ONWCAHMS >KUBBIX CHCTEM,
MPOIIECCOB W SIBIICHHWH; OpPraHW3allid W TPOBEICHUS
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBHIKEHUS THUIIOTES,
BBISIBIICHHSI  3aBHCUMOCTH ~ MEXAY  HCCIeyeMbIMH
BEIIMYMHAMH, OOBSCHEHUS TMONyYEeHHBIX PE3yIbTaTOB H
(dbopMyNIMpOBaHMS ~ BBIBOJIOB C  HCIIOJIB30BaHUEM
Hay4YHBIX TIOHSTHIA, TEOPHI U 3aKOHOB;

- c(OPMUPOBAHHOCTh YMCHHUS BBIICTISITH CYIIECTBEHHBIC
MPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT M 3YKApHOT;
OJTHOKJICTOYHBIX M  MHOTOKJIETOYHBIX OPraHU3MOB,
BHUJIOB, OWOTCOIICHO30B W JKOCHCTEM; OCOOCHHOCTH
MPOIIECCOB OOMEHA BELIECTB U MPEBPAILCHNS SHEPTHU B
KIIETKE, (dorocunTe3a, MJIACTUYECKOT0 u
SHEpPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a,
Mei03a, OIIOJOTBOPEHHS, PAa3BUTHS W Pa3MHOXKEHUS,
WHAWBUAYAIBHOTO DPa3BUTHSI OpraHu3Ma (OHTOreHe3a),
00pbOBI 3a CyIIECTBOBaHWE, ECTECTBEHHOrO OTOOpa,
BHI000pa30BaHMsl, MPUCITIOCOOIEHHOCTH OPTraHW3MOB K
cpelie OOWTaHMSA, BIHMSHUS KOMIIOHEHTOB SKOCHUCTEM,
AHTPOIIOIEHHBIX HM3MEHEHUH B DJKOCHCTEMAaX CBOEH
MECTHOCTH, KpPYroBOpOTa BEIECTB W TpeBpallecHUe
sHEpruu B 6mocdepe;

- c)OPMUPOBAHHOCTh YMEHHS MPUMEHSTH TOITyYCHHBIC
3HAHUS JUIS OOBSICHCHHS OMOJOTMUYECKUX IPOILIECCOB U
SIBJICHUM, [UIsl TIDUHSTHS TMPAKTHYECKUX pEIICHUN B




€CTECTBEHHBIX M aAHTPOIIOTCHHBIX W3MEHCHHI,
HaxoJUTh W AaHAIM3WPOBaTh HHOOPMAIUIO O
JKUBBIX O0BEKTaX;

- CHOCOOHOCTH TMPUMEHSTh OWOJIOTUYECKHE W
OKOJIOTHYECKHME 3HAHUS U aHalN3a MPUKIAIHBIX
po0JIeM X03SHCTBEHHON JCSITEITLHOCTH;

- CIIOCOOHOCTh K CaMOCTOSITEIBHOMY TPOBEJICHUIO
HCCIIeIOBaHUH, MTOCTaHOBKE €CTECTBEHHO-
HAy4YHOTO SKCIIEPUMEHTA, HCIOJB30BaHUIO0
UH(GOPMAITMOHHBIX TEXHOJOTUH JUJIS  PEUICHUS
HayYHBIX ¥ MPO(ECCHOHATBHBIX 33j1a4;

- CIOCOOHOCTh K OIIGHKE OSTHYECKHX acCIEeKTOB
HEKOTOPBIX UCCIICI0BaHU B obnactu
OMOTEXHONOTHN (KIIOHHPOBAHNUE, WCKYCCTBEHHOE
OILIOJIOTBOPEHUE);

- yMeThb HHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00JIaCTEl;

- BBIIBUTaTh  HOBBIC  WJICH,
OPUTHHAIILHBIE TIOAXOJIBI U PEIIICHHUS.

npeajiaratb

MOBCETHEBHOW  KHM3HHM C  IEJbl0  OOecriedeHus
0€30MaCHOCTH  CBOETO  3[0pOBbSI ¥ 3I0POBbS
OKpY)KaIOIIUX JIFOJICH, COOIIIONEHUsT 37I0pOBOr0 00pasa
JKM3HU, HOPM T'PaMOTHOTO IOBEJCHUS B OKpYXKaromieh
OPUPOAHOM  cpele; MOHMMaHHE  HEOOXOAMMOCTH
UCIIONIb30BAHUS JJOCTUKECHUH COBPEMEHHON OMOJIOTUH U
OMOTEeXHOJIOTHI Ut PaIMOHABEHOTO
MPUPOJIOTIOIb30BAHMS;

- c()OPMHUPOBAHHOCTH YMEHHUS peliaTh OHOJIIOTHUECKUE
3aj1a4u, COCTaBJISITh ~ TCHOTUIIUYECKHE CXEMBI
CKpCIIMBaHUS JUIi pa3HbIX THUIIOB HACICIOBAHUS
NPU3HAKOB y OPraHM3MOB, COCTAaBIISITh CXEMBI IEPEHOCA
BCUICCTB M OJHCPIrMHM B IJKOCHUCTEMax (HeHI/I IINTaHWsI,
ITHIIEBEIC CETH );

- c(hOpMHUPOBAHHOCTh YMEHHH KPUTUYCCKH OIICHUBATH

nHpOpPMAaLUIO OHOJIOTMYECKOTO COIEpKaHMUS,
BKJIFOYAOIIYIO TICEBAOHAYYHbIC 3HAHMS W3 Pa3IMYHbIX
UCTOYHUKOB  (cpencTBa  MaccoBod — MH(opmanuy,

HAyYHO-TIONMYJISIPHBIE MaTepualbl); HHTEPHPETHPOBATDH
ITUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIECJOBAaHUN B
Ouonoruy, MeauIrHe, OMOTEXHOJOTHH; PAacCMaTpPUBaTh
rino6aabHbIe IKOJIOTHYECKHUE po0JIeMBI
COBPEMEHHOCTH, (pOopMHpPOBATH N0 OTHOUICHHIO K HUM
COOCTBEHHYIO MO3UIIHIO;

- c(OpMHPOBAHHOCTh YMEHHH CO3[aBaThb COOCTBEHHEIC

NUCBMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
Ouonornuecko  wHQOpMAMKM U3 HECKOIBKUX
WCTOYHHKOB, TPaMOTHO WCIIOJIb30BaTh ITOHSITUHHBII

amnmapar OMOJIOTHHL.

1.4. O61mas TpPy10eMKOCTH AUCHUTITHHBI
YueOHast Harpy3ka (Bcero) 72 yaca, B TOM YHUCIIE:
-00s13aTenpHas ayAUTOpHAs yueOHas Harpy3Kka odydatromerocs — 72 Jaca.




2. CTpyKTYypa M coep:KaHHe TUCIUITHHBI

2.1. O0beM TUCUMIIJIMHBI M BBl y4e0HO# padoThl

Bun yuyeoHbIX 3aHATHIT

O0BEéM yacoB

cemecmp Hroro
1 2
YueOHasi Harpy3ka (Bcero) 32 40 72
Oobs3aTesibHAs AyIMTOPHAsA Harpys3ka (Bcero), B TOM 32 40 72
umciie:
- JIGKIIUU 16 20 36
- IPAaKTUYECKUE 3aHATUA 16 20 36
CamocrosiTesibHasi padora - - -
NuauBuayaJbHbIA POEKT - - -
Koncyabranmu - - -
dopma NpoOMeKYTOUHON aTTeCTALMU MO AUCHHUIIMHE: - - -
- depeHIpOBaHHBIN 3a4ET +




2.2. TemaTuyeckuii njaan u coaep:xxkanue rucuuninabl CO0.01.08 Buosiorus

HaunmenoBanue Cozep:xkanue y4e0HOro Marepuaa, J1a00paToOpHbie U MPAKTHYECKHE 3aAHATHSI, O6bem ®dopmupyembie
pa3aesioB U TeM caMoCTOosITeIbHAsI padoTa 00yJaloINXCsI 4acoB KOMIIeTeH NN
1cemecTp
Pa3nen 1. Buosorus kak Hayka. JKuBble cHCTeMbl H HX OPraHH3aLMs
Tema 1.1. Coaepxxanue y4eOHOro Mmarepuajia 1 OK-07
BuoJsiorus kak Hayka. buosnorus — Hayka o >kxuBoi npupoge. CBsi3u OMOJIOTUU ¢ OOLIECTBEHHBIMHU, TEXHHUYECKUMU
Oo0wmasn W JpYTUMHU €CTECTBEHHBIMH HaykamHu, (uiocodueil, penurueil, 3TUKOW, ICTETUKOH U
XapakrepucTuka [paBoM. Ponb Ononoruu B popMupOBaHUM COBPEMEHHOM Hay4HOH KapTuHbl Mupa. Cucrema
KU3HU OMOJIOTMYECKUX HayK.
MeTozbl MO3HAaHUA KUBOW IPUPObI (HAOIIOJEHHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEpPEHUE,
KJaccu pUKaIus, MOAETUPOBaHUE, CTATUCTHYECKass 00paboTKa JaHHBIX).
PKuBble cucteMbl (OMOCHMCTEMBI) Kak MpeaMeT u3ydeHus Ouosoruu. OTiauyue KHUBBIX
CHCTEM OT HeOpraHu4ecKoi mpupo/sl. CBOHCTBAa OMOCHCTEM U X pa3HOOOpas3ue.
YpoBHH OpraHu3alHu ouocucTeM: MOJIEKYJIIPHO-T€HEeTUY ECKUH, KJIETOYHBIN,
OpraHU3MEHHBIA,  TOMYJSIIIUOHHO-BUJIOBOM,  DKOCHUCTEMHBIM  (OMOreOIEHOTUYECKUN ),
O6rochepHbIil.
Pa3znen 2. XuMu4ecKHii COCTAB U CTPOEHUE KJIETKH
Tema 2.1. Coaepxxanune y4eOHOIro Mmarepuasia 1 OK-07
XHMMHYECKHIi cocTaB [XMMHUYECKUN COCTaB KJIETKH. XMMHUYECKUE DJIEMEHThI: MaKpOdJIEMEHThI, MUKPOAJIEMEHTHI.
KkJeTku. Boga Bona n MuHepanbHble BeulecTBa. OyHKIMM BOJIbl U MHHEPAJbHBIX BEIIECTB B KIIETKE.
H MuUHepajabHble  [[lonnepikaHue ocMOoTHYECKOro OajaHca.
BelllecTBa IIpakTH4yeckoe 3aHsITHE. 3
buonornyeckass pojb MHUHEpPAJbHBIX BEIIECTB B OOECHEYEHUH IKHUIHEACSITEIbHOCTU
OpPraHKU3MOB, IPOSIBJICHUs 1McOaTaHca MUHEPATIbHbBIX 3JIEMEHTOB.
Tema 2.2. Conep:xxanue yueOHOro Mmarepuasia 4 OK-07




Buogornyeckn
Ba’KHbIe XUMHYECKHe
COoeIMHEHUA

benku. CoctaB 1 cTpoeHue 6eIKOB. AMUHOKHUCIOTHI — MOHOMeEpHI OenkoB. Hezamenumsbie u
3aMEHHMbIE AMHHOKHCIOTH. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpPBI OEIKOBOI
MOJIEKYJIbl (TIEpBUYHAS, BTOPUUYHAsI, TPETUYHASA U YETBEPTUYHASL CTPYKTypa). XUMUUECKHE
cBoiicTBa OenkoB. buonornyeckne ¢yHkiun OeinkoB. DepMEHTH — OHOJOTHYECKUE
katanu3atopel. CTpoeHue QepMeHTa: aKTUBHBIN [EHTp, cyOcTpaTHas crernu(puyHOCTb.
Kodepmentsl. Buramunbl. OTianuns GepMeHTOB OT HEOPTaHUYECKUX KaTallu3aToOPOB.
YrieBoasl: MOHOCaxXapuasl (TIFOKO3a, pubo3a M ae30kcupubo3a), aucaxapuabl (caxaposa,
MaKTO3a) M TMOJMcaxapuabl (Kpaxmall, TJIMKOTeH, LeToo3a). buomorndyeckue QyHKIuu
yriaeBonoB. Jlumuasl:  TpuramMuepuasl, QGochomumnuasl, crepouabl. ['mapoduiabHO-
runpodoOHbie cBoiicTBa. buonorndeckue ¢yHkuuu unuaoB. CpaBHEHHE YIIIEBOJOB,
O€IKOB M JMIMAOB Kak HMCTOYHUKOB 3Hepruu. Hykneunossle kuciotel: JJHK u PHK.
HykieoTuabl — MOHOMEpBI HyKJIEHHOBBIX KuciaoT. Ctpoenue u ¢pynkiuu JJHK. Ctpoenue u
¢ynkiun PHK. AT®: crpoerue 1 GyHKINH.

IIpakTHyeckoe 3aHATHE.
OpFaHI/IquKI/I € u HCOPraHNYCCKUC COCAUHCHUA. () CPMCHTEI - OMOJIOrHYECKHUE
KATaJIU3aTOPBIL.

Tema 2.3.
CTpykTypHO-
byHxkunonaabHas
OpraHu3anus KJIeToK

Conep:xxanne y4e0HOro marepuaia

[{utonorust — Hayka o kierke. Kierounas teopus — npumep B3aMMOACHCTBUSA UIEH U
(bakTOB B HAYYHOM MO3HAHUU. METOIbI U3yUEHUS KIETKH.

Kierka kak menocTHas >kuBas cucrema. OOme MpU3HAKW KIETOK: 3aMKHYyTas HapyXHas
MemOpaHa, Mmosiekyisl JIHK kak reHeTnueckuii anmapart, cucreMa CHHTe3a Oenka.

Tunel KJIETOK: DJyKapuoTH4YecKas W MpokapuoTuueckas. (OcoOEHHOCTH CTpPOCHHUSA
nmpokaproTuyeckor kinetku. Kierounas crenka Oakrtepuil. CTpoeHHE 3YKapHOTHYECKON
kJeTki. OCHOBHBIE OTJIMYUS PACTUTENbHOM, )KUBOTHON U TpuOHOM KiIeTKU. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK— KJIETOYHasi CTEHKa, TJIMKOKalIMKC, ux ¢yHkuuu. [lnasmatuueckas
MeMOpaHa, ee CBOMCTBA U (PYHKIIHH.

[{utonnazma u ee opraHougsl. OnHomeMmOpaHHble opraHouabl kinetku: OIIC, anmapar
["onbkK, JM30COMBI. [l0yaBTOHOMHBIE OpPraHOMIbl KJIETKM: MUTOXOHIpPUH, IUIACTHUABI
[TpoucxoxaeHne MUTOXOHAPUN M miacTul. Buasl niuactun. HememOpaHHbBIE OpraHoHibl
KJICTKA: pPUOOCOMBI, KIJIETOYHBIN LEHTp, LEHTPUOJIH, PECHUYKH, KIyTHKH. DyHKIMH
OpraHOWJI0B KJIETKH. BirtoueHus.

SAnpo — perynatopHblii neHTp kieTku. CTpoeHue sapa: sjiepHas 000Ji0ouKa, KapHoIula3Mma,
XpPOMaTHUH, SAPBIIIKO. XPOMOCOMBI. TPaHCIOPT BEIECTB B KJIETKE.
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IIpakTHyeckoe 3aHsiTHE.
CrtpoeHue kieTku (pacTeHHUsl, >KMBOTHbIE, IpUObI) U KJIETOYHbIE BKJIIOYEHMs (Kpaxmail,
KapOTHHOWU/IbI, XJIOPOTLIACTHI, XPOMOILIACTHI)

Pasznea 3. ZKusHeaessTeIbHOCTh KJIETKHU

Tema 3.1.
OOMeH BelIecTB U
npeBpalieHne YHePrun
B KJIeTKe

Coaep:xxanue yae0HOro marepuasia

OOMeH BelecTB, MM MeTab0aM3M. ACCUMUIIAIMS (TTJIACTUYECKUNH OOMEH) U JUCCUMUJISIIHS
(oHepreTHUeckuii 0OMeH) — B€ CTOPOHBI €IMHOrO Mpoliecca Metabonu3ma. Poib 3akoHOB
COXpaHEHHUsl BEUIECTBA W JHEPrMH B NMOHUMAaHMU Merabonm3ma. Tumsl oOMEHa BeElIeCTB:
aBTOTpOodHBI U rereporpodHbii. Posb (epMeHTOB B 0OMEHE BEUIECTB M INPEBPAIICHUU
pHepruu B kieTke. PorocuHTe3. CBeroBass W TeMHoOBas (asbl (orocuHTeza. Peakuun
(doTocunTe3a. DhdPekTuBHOCTh poTocuHTe3a. 3HAUCHHE (OTOCUHTE3A JJIsI )KU3HU Ha 3eMIle.
BnusiHue ycnoBuil cpeabl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIICHUS €ro MPOAYKTUBHOCTH Y
KyJIbTYPHBIX pacTeHUi. XeMOcHHTe3. XEeMOCHHTE3Upylolue OakTepuu. 3HauYeHue
XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMIe.

OHepreTudeckuii 0OMeH B KJIETKe. Paciienienne BemecTs, BbIACICHHE U aKKyMYJIMPOBAaHUE
OPHEPrUU B KIIETKE. DTambl dHEpreTudeckoro oomena. ['nmiukonu3. bpokeHue u ero BUIBL
KucnopogHoe OKuCIIEHUE, HIU KJIeTodHoe abixanue. OkucnurensHoe (GochopunipoBaHue.
D HeKTUBHOCTh DHEPTeTUYECKOT0 OOMEHa.

OK-07

Tema 3.2.
Buocunres 0eska

Conep:kanue yueOHOr0o Marepuajia

Peakiiuu matpuyHoro cuHTte3a. [enermyeckas wuHpopmanus u JHK. Peamuzanus
reHeTu4eckol nH(opMaluu B KiIeTKe. [ 'eHeTnuecknuii Koa 1 ero cBoiicTBa. TpaHCKpUNIUs —
maTpuuHblii cuHTe3 PHK. Tpancnmsamus — OuocuHTe3 Oenka. OTambl TPaHCISIMH.
KonupoBanue aMuHOKUCIOT. Posib pubocom B GuocuHTe3e Oenka.

HpaKTI/I'{eCKOE 3aHATHE.
Pemenue 3aga4d Ha OIPCACIICHUC IMMOCIICTOBATCIIbHOCTH HYKJICOTHUIOB.

Tema 3.3.
Bupycsl

Conep:xanue yaeOHOro Mmarepuasia
Hexiierounble GopMbI )KU3HU — BUPYCHI. McTopust oTkpbiTs BupycoB (/. U. ViBaHOBCKHiA).
OCcOoOEHHOCTHU CTPOEHHS U KU3HEHHOTr0 LKMKIIa BUPYCcoB. bakTepuodaru. bonesHu pacrenuii.

Pa3nen 4. PazmHo:xeHHe 1 HHIUBUAYAJIBbHOC PA3BUTHUE OPraHU3MOB

Tema 4.1.
KH3HeHHBIH UK
KJIETKH

Conep:xxanne y4e0HOro marepuaia

KileTouHBI LWMKJ, WU >KU3HEHHBIM LMK Kierku. WHTepdaza m mutos3. Ilpomecchl,
npoTekarole B uaTepdase. Permkamnus — peakius marpuunoro cuntesa JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapuOTHIL. JIUTIIONIHBIN U TalJIOUIHBI XPOMOCOMHBIE

Ha60pI)I. XpOMaTI/IZ[BI. LII/ITOJ'IOI‘I/I‘ICCKI/IC OCHOBBI PA3MHOXCHUA W HWHIAUWBHUAYAJIBHOI'O
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pa3Butus opraHu3sMoB. Jlenenue xknetkm — wmuTo3. Cragum wmurtosa. [Ipomeccsl,
MPOUCXOAAIIUEC Ha  pa3HbIX craguAax MHUTO3A. Bbuonornueckuit CMBICJI MHUTO3A.
[Tporpammupyemasi ruOeb KISTKH — aroITo3.

Tema 4.2.
®opMbI pa3MHOKEHHS
OpPraHu3MoB

Conep:kanue yueOHOr0o MaTepuajia

@DopMBI pa3MHOKEHHUSI OPraHU3MOB: OECIolioe U MOJI0OBOe. Buabl 6ecrnonoro pa3MHOXKEHUS:
eleHre HaJABO€ UM IOYKOBAaHME OJHO UM MHOTOKIETOYHBIX, CIIOpOOOpa3oBaHuUE,
BEreTaTUBHOE pPa3MHOXEHHE. VICKyCcCTBEHHOE KJIOHMPOBAHHME OPraHU3MOB, €0 3HAYCHUE
IJIS1 CEeTIEKIINH.

[TooBoe pa3zMHOXEHHUE, ero OTIMYHUs OT Oecrosoro. Meiio3. Ctaguu meriosa. IIporeccsr,
Mpoucxoidiue Ha craausax Mmenosa. [loBegenue xpomocom B Merosze. KpoccuHrosep.
buonornueckuii cMbpici M 3HaueHuUe MeHo3a. l'ameroreHes — mporecc 00pa3oBaHUsA
MOJIOBBIX KJIETOK y KUBOTHBIX. [10JIOBBIE XKemne3bl: ceMeHHUKH U sudyHuku. OOpa3oBaHue U
pa3BUTHE IOJOBBIX KJIETOK — raMmer (CrnepMaTo30M]l, SMIIEKJIETKa) — CIIepMATOreHe3 U
oorene3. OCOOCHHOCTH CTPOCHHsS SIMIIEKJIETOK W CclepMaTo3ouaoB. OIIog0TBOPEHUE.
[Taprenorenes.
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Tema 4.3.
NuauBuayanabHoe
pa3BuTHE OPraHU3MOB

Conep:xkanue y4eOHOr0o MaTepuajia

MuauBuayanbHOE pa3BUTHE (OHTOTE€HE3). OMOpHOHAIBHOE pa3BUTHE (AIMOpUOreHes3). DTarbl
SMOPHOHAJIBLHOI'O Pa3BUTHA Y IIO3BOHOYHBIX JKUBOTHBIX: JApoOJieHHE, TacTpyJIsLus,
opraHorenes. I[loctaomOpuoHaIbHOE pa3BUTHE. THIMBI MOCTIMOPUOHAIBHOTO PA3BUTHS:
npsMoe, HempsMoe (JIMYMHOYHOE). BiumsHue cpenbl Ha pa3BUTHE OPraHU3MOB; (aKTOPHL,
CIIOCOOHBIE BBI3BIBATH BPOXKJIEHHBIE ypoicTBa. PocT m pasButue pacreHuil. OHTOreHes
IIBETKOBOI'O PAaCTEHHUs: JBOMHOE OIJIOIOTBOPEHHE, CTPOSHUE CEMEHHU, CTAIUU Pa3BUTHUS.

IIpakTHyeckoe 3aHATHE.
WNHupexnuonHble 3a007€BaHUS M 3MUJIEMHM B UCTOPUU 4YelOBeYecTBA. BakmuHamus kak

npoduiiakTHKa HH(EKIIMOHHBIX 3a00JI€BaHUH .
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Bcero 1 cemecTp

32

2 ceMecTp

Paznen 5. HacaeacTBEHHOCTh M H3MEHYHBOCTh OPraHNU3MOB

Tema 5.1.
3akoHOMepHOCTH
HAcCJ1e/I0BaHUs

Conep:kanue yueOHOro Marepuajia

[TpenmeT u 3agaun TeHETUKH. Pojb UTONOrMHM U 3MOPUOJIOTUN B CTAHOBJIEHUH T'€HETHKHU.
Bxiiag poccuiCKUX M 3apyOeXHBIX YYEHBIX B pa3BUTHUE TIEHETUKH. MeToabl IeHeTHKH
(ruOpUIONOrUYEeCKUM, LUTOTCHETUUYECKUH, MOJIEKYJsIpHO-TeHeTuueckuil). (OCHOBHBIE
TCHETUYECKHE MOHATHA. ['eHeTnueckas CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMax CKpEIlUBaHUMN.

3aKOHOMepHOCTI/I HaCJICaOBaHUA IIPHU3HAKOB, YCTaHOBJICHHBIC T. MGHIIGHGM.
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MoHorubpuHOe CKpemurBaHue. 3aKOH eIuHoo0pa3us THOPUIIOB TEPBOrO MOKOJICHHS.
[IpaBuiio JOMUHMpPOBAHUS. 3aKOH pACIICIUICHHUS MPU3HAKOB. ['MIIOTE3a YUCTOTHI Tamer.
[lonHoe U HenoaHOE JOMUHHpPOBaHME. JJUrnOpuiHoe cKpeluBaHue. 3aKOH HE3aBUCHUMOIO
HacJlelOBaHUsl TMPU3HAKOB. lluToreHeTmyeckne OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS.
AHanM3upyollee CKpemuBaHue. lcnonb30oBaHME aHAIM3UPYIOIIETO CKpEIIMBaHUS MAJis
oIpeiesIeHHs T€HOTUIIa 0COOH.

HpaKTI/I‘leCKOC 3aHsiTHe. Pemenue 3ala4 Ha OonpcACJICHUC BCPOATHOCTU BO3HHUKHOBCHUS
HACJICACTBCHHLIX IIPU3HAKOB IIpU MOHO-, HOU-, HOHI/IFI/I6pI/I)IHOM H aHaJIM3UPYHOOICM
CKpCIIMBAHUHU, COCTABJICHUC I'CHOTHUITNYCCKHUX CXCM CKPCIINBAHUA.

Tema 5.2. Coaeprxanue y4eOHOIro Mmarepuasia OK-07
CueniieHHOe CuennieHHOe HaciefoBaHMe npu3HakoB. PabGora T. Moprana 1o cremIeHHOMY
HacJle/I0BaHue HACJIEZIOBAaHUIO TeHOB. HapymieHue cremuieHuss IeHOB B Ppe3ysbTaTe KPOCCHHIOBEpA.
NPH3HAKOB XpOMOCOMHasl TEOPHsI HACIIEACTBEHHOCTHU. | eHeTuYeCcKe KapThl.
I'eHeTka 1mona. XpoMOCOMHOE OIPENEICHUE I0Na. AyTOCOMBI U IIOJOBBIE XPOMOCOMBI.
I'oMorameTHble U rereporaMeTHsle opraHu3msl. HaciienoBaHue NpU3HAKOB, CLEIJIEHHBIX C
1OJIOM.
IIpakTHyeckoe 3aHATHE.
PerieHue 3aa4 Ha ONpee/IEHUE BEPOSTHOCTH BO3HUKHOBEHMS HACJIEICTBEHHBIX IIPU3HAKOB
IIPU CLIETJIEHHOM HAacJIEI0BaHUHU, COCTABJIEHUE T€HOTUIIMYECKUX CXEM CKPEIMBAHUS.
Tema 5.3. Conep:kanue yueOHOTr0o MaTepuajia OK-07
3akonomepHocTn  [[I3MeHuMBOCTH IpHU3HAKOB. Buabpl M3MEHUMBOCTH: HACJIEACTBEHHAs M HEHACIEICTBEHHAS.
H3MEHYUBOCTH 3aKOH TOMOJIOTMUECKHUX PpAJOB B HacieiacTBeHHOM wusMeHuuBoctu (H.M. Basuios).

MYTaHI/IOHHaﬂ TCOPUsA HN3MCHUYUBOCTHU. BI/IHBI MYTaHI/Iﬁ U IPUYUHBI UX BO3HUKHOBCHUA.
Kapuotun uenoBeka. HacnencrBenHsle 3a0oneBaHus yenoBeka. ['eHHbIE ¥ XPOMOCOMHBIE
Oosie3HH desoBeka. boje3Hum ¢ HacleACTBEHHOW NIPEApPacIiOIOKEHHOCTbIO. 3HaueHue
MGI[I/II_II/IHCKOI\/'I TCHCTUKNU B TMNPEAOTBPAIICHUHW W JICHCHHU T'CHCTUYCCKUX 3a00J1eBaHUI
genoBeka. V3MeHYHBOCTb. BI/II[BI U3MCHUYHNBOCTH: HCHACJICACTBCHHAaA M HACJICACTBCHHAas.
Ponb cpeabl B HEHACIEICTBEHHOW W3MEHYMBOCTU. XapaKTEPUCTHUKA MOIU(PUKALMOHHON
M3MEHYMBOCTH. BapuanuvoHHbIli psnq U BapuanuoHnHas KpuBas. Hopma peakiuu npusHaka.
KosmuecTBeHHbIE W KAauyeCTBEHHblE INPU3HAKM M UX HopMma peakuuu. CBoiicTBa
MOIU(PUKAIMOHHON N3MEHUYHUBOCTH.

HaCJIeI[CTBeHHaH, WIM TEHOTUIIMYECKass M3MEeHYMBOCThL. KoMOuHaTHMBHAs H3MEHYUBOCTD.
Meiio3 U MOJOBOM MpPOIECC — OCHOBAa KOMOMHATHUBHOW H3MEHYMBOCTU. MyTallMOHHas
M3MCHYHNBOCTD. KJ'IaCCI/I(bI/IKaI_II/IH MYTaHHﬁI I'CHHBIC, XPOMOCOMHBIC, TCHOMHBLIC. YacroTa u

NpUYUHBl  MyTanuil. MyTareHHsle  (akToppl. 3aKOH T'OMOJOTHYECKHX pSAIOB B




HaciencrseHHon usmenuusoctu H. M. BaBuiosa.

IIpakTHuyeckoe 3aHsITHE.

Peuienuie 3a/1a4 Ha ONPEAEICHUE BEPOSITHOCTH BOSHUKHOBEHHUS HACIEICTBEHHBIX TPU3HAKOB
MpU  pa3IMYHBIX THUMNAX B3aUMOJECHUCTBUS TIE€HOB, COCTAaBJICHHUE T€HOTHIIMYECKHUX CXEM
CKpPEIMBAHHS.

Tema 5.4.
T'eHeTHKa 4e10BeKa

Coaep:xxanue yae0HOro marepuaia

I'enetnka denoBeka. Kapuotun dyemnoBeka. OCHOBHBIE METOABI TEHETHUKH YeEJIOBEKa:
reHeaJOTMYeCKU, OJIM3HEIOBBIN, ITUTOrCHETHYECKUH, OMOXUMHUYECKH, MOJIEKYIISIPHO -
reHeTuueckuii. COBpeMEeHHOE ONpe/elieHHe TeHOTHINA: MOJHOTE€HOMHOE CEKBEHUPOBAaHUE,
TeHOTUIIMPOBaHUE, B TOM unciie ¢ momolbio [111P-anamm3a. HacnenctBenHble 3a001eBaHUs
YelIOBEeKa: TEHHBbIE O00JIe3HH, OOJIE3HW C HACIEACTBEHHOM MPEapacioiioKeHHOCTHIO,
XpoMOCOMHBIe 0o0je3Hrn. CoMaTHYeCKue W TeHepaTUBHbIe MyTanuu. CTBOJIOBBIC KIIETKH.
[lpuHIIUTIBI  370pOBOTO  00pa3a KU3HMU, JMArHOCTUKH, NPOGUIAKTUKA U JICUCHUSA
FeHEeTHUYEeCKUX  Oone3Heil.  Meauko-TeHeTuuecKkoe  KOHCYJbTHPOBaHUE.  3HauEHUE
MEIUIIUHCKOW TEHETUKA B TMPEIOTBPAIICHHH U JICUCHUH TEHETHYECKUX 3a00JIeBaHUI
YeI0BEKA.

IIpakTHyeckoe 3aHATHE.
CocraBieHUE U aHAIU3 POAOCIOBHBIX YCJIOBCKA.

Pasznen 6. DBOJTIOLMOHHAN OMOJIOT A

Tema 6.1.
IBOJTIOIUOHH AN
TeOpHUs U ee MeCTO
B OMoJIOruM

Conep:kanue yueOHOT0o MaTepuajia

[IpeanockIku BOSHUKHOBEHUS 3BOJIIOIIMOHHON TEOpUU. DBOMIOIIMOHHAs TEOpUs U €€ MeCTO
B Ouosornu. BiusHUE DBOIOIMOHHOW TEOpPUM Ha Pa3BUTHE OMOJOTUU W APYTHX HAYK.
CBuzerenscTBa 3BOMOLMM. [[aneoHTOIOrNYECKNE: MOCIEA0BATENBHOCTD MOSIBIECHUS BUJI0B
B IaJICOHTOJOTMYECKOM JIETONMUCH, Mepexoanbie ¢popmbl. buoreorpaduueckue: cXoacTBo u
pazmuune dayH U GIOp MATEPUKOB U OCTPOBOB. DMOPHOIIOrMYECKHE: CXOJICTBA U Pa3IHUHs
SMOPUOHOB Pa3HBIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
AQHAJOTMYHbIC, PYAMMEHTApHbIE OpraHbl, aTaBU3MbL. MOJEKYISPHO-OMOXUMHYECKHE:
CXOJICTBO MEXaHHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKHX NyTeH y BCex
PKUBBIX OPraHHU3MOB.

OpomonnoHHass Teopuss Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHMS JIapBUHHM3MA.
JIBrkymmme cuibl 3BOJIONMHM BUAOB 1Mo JlapBuHy (M30BITOYHOE pa3MHOXKEHUE MpHU
OrPaHUYEHHOCTH PECYPCOB, HEONMpeeséHHas MU3MEHYUBOCTh, O0pb0a 3a CyLIECTBOBAHHE,
€CTECTBEHHBIH 0TOOD).
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Tema 6.2. Conaep:kanue yueOHOTro MaTepuajia OK-07
MukposBosionnsi  |(Cunretnueckas teopus sBomonuu (CTD) u e€ oCHOBHbBIE MOJIOKEHUS. MUKPOIBOJIOLHUS.
[Tonynsiuus Kak eqUHULA BUIA U HBOJIIOLIMH.
JIBrokymme cuiibl ((paKTOphI)IBOIIOIMKA BUAOB B MNpHUpoae. MyTallMOHHBIA NpOIecC M
KOMOWHATUBHAs W3MEHUYMBOCTH. [loMyNsiinoHHBIE BONHBI W Apeiid reHoB. M3omsauus u
murpanusi. EcrecTBeHHBII 0TOOp — HampaBstroumii  ¢aktop sBomtonuu.  Dopmel
ecrecTBeHHOro otOopa. IlpucrnocoOGaeHHOCTh OpraHM3MOB Kak pe3yJjbTaT 3BOJIOIUH.
[Ipumepsl mpucmocoOsieHnid y opraHu3mMoB. Apomopdo3bl W uauoananTanuu. Bum u
BugooOpazoBanue.  Kputepum  Buma.  OcHOBHble  (GOpPMBI  BHJI000pa30BAHMS:
reorpa(uueckoe, IKOJIOrHYECKOE.
Tema 6.3. Conep:xkanue yaeOHOro MaTepuajia OK-07
MakposBosionuss  Makpospomonuss. Popmbl  3BOJIOLUU:  (pumeTHUecKas, JUBEPreHTHas, KOHBEpreHTHas,
napasuienabHas. HeoOpaTMoCTh 3BOJIIOLIKH.
IIpakTHyeckoe 3aHsiTHE.
CpaBHEHUE BHIOB 110 MOP(OJIOTHUYECKOMY KPUTEPHUIO.
Pa3nesn 7. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emMiie
Tema 7.1. Conep:xxanne yae0HOro marepuaia
3apo:xneHue /loHay4yHble TIpENCTABIICHUS O 3apOXKIACHHUM XU3HH. HaydHble TMIOTE3bl BO3HUKHOBEHUS

U Pa3BUTHE )KU3HU

PKM3HHM Ha 3emuie: abuoreHes M maHcrepMus. XuMHUecKast SBOJIIOIUSA. AOHOTeHHBIN CHHTE3
OPraHMYECKUX BEUIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE TOATBEPKICHUE
XUMHUUYECKOH »Bomonuu. HavanpHple 3Tambsl Omosoruueckoil ssosrormu. [ 'umoresa PHKA
mupa. DopMupoBaHre MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKU. IlepBbie
KJIETKU U UX 3BoJIrolMs. DOpMUPOBAaHNE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3BuTHe ®13HU Ha 3emiie Mo 3paM U nepuoaaM. Karapxei. Apxeiickas U npoTepo3oickasy
opel. Ilaneo3olickast 3pa u €€ mnepuonabl: KeMOPHUICKUI, OpPAOBUKCKHM, CHIIypUMHCKUH,
IEBOHCKHUM, KAMEHHOYTOJIbHBIA, IEPMCKANA. Me30301CKas 3pa U €€ IMEePUOJbl: TPUACOBBIM,
opckuii, MenoBod. KaliHo3oickass dpa M €€ NEepHOoAbl: IMAJCOrCHOBBIM, HEOTrECHOBBIH,
AHTPOIIOT €HOBBIM.

Tema 7.2.
Cucrema
OPraHU4ecKoro Mupa.
IIpoucxoxnenue
YyeJI0BeKa —
aHTPOIOreHe3

Conep:kanue yueOHOTr0o MaTepuasia

CucremMa OpraHMYECKOro MHpa Kak OTpa)keHHe 3BOTIONUU. OCHOBHBIE CHUCTEMATHYECKUE
IpyHIbl OPraHW3MoOB. XapaKTepUCTUKA KJIMMATa M e0JIOrH4ecKux mpoueccoB. OCHOBHbIE
ATamnbl ABOJNIOIMU PACTHUTEIBHOIO M JKUBOTHOrO Mupa. ApoMopdo3bl Y pacTeHUH H
PKNUBOTHBIX. HO?IBJ'IGHI/IG, PacCuBET U BEIMUPAHHUEC I'PYIIIT ) KUBBIX OPraHU3MOB.

OBOMIONMS  4YelloBeKa. AHTpOIOJNOrus Kak Hayka. PasBuThe mpeiacTaBieHUd O

MPOUCXOXKICHUN YCIIOBCKA. MeTOI[I)I HN3YUCHUS aHTPOIIOIrcHE3A. CXOI[CTBa U pa3jindus




YelOBEeKa M JKUBOTHBIX. CHCTEeMaTHUECKOE IIOJIOKEHHE 4deJoBeKa. JIBMKYyIIME CHIIBI
(paxTopsl) anTpomoreHeza. HacneacTBeHHass W3MEHYMBOCTb U €CTECTBEHHBIH OTOOP.
OO11iecTBeHHBIH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUHN TpyJa, MBILIJIECHUE, PEYb.

Tema 7.3.
OcHOBHBIE CTAANHU
IBOJIIOLMH YeJI0BEKAa

Conep:xxanne yae0HOro marepuaia

OCHOBHBIE CTaAMM W BETBU DSBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YelnoBEK yMeEIbli,
Uenosek npsaMoxonsammii, YenoBek HeaHAEPTANbCKUM, UenoBeKk pa3yMHBI COBPEMEHHOIO
tuna. Haxoaku MCKOMmaeMbIX OCTAaHKOB, BPEMsI CyIIECTBOBAHHUS, 00JIACTh PACIIPOCTPAaHEHHUS,
00BEM rOJIOBHOT'O MO3Ta, 00pa3 )KU3HH, OPYAHSL.

UYenoBeueckue pachkl. OcCHOBHBbIE OOJIBIIIME pPAchl: €BpOIEOHHAs (eBpa3uiicKas), HErpo-
aBcTpajougHas (dKBaTopuaibHas), MOHIOJOMIHAs (a3MaTcKo-aMepHKaHcKas). UYepTsl
MIPUCIIOCOOJIEHHOCTH MPEICTaBUTENENH YENOBEUYECKUX pac K YCIOBHSM CYILIECTBOBAHMSL.
EnuHCcTBO yenoseueckux pac. Kpuruka pacusma.

[IpakTUYeckoe 3aHATHE.
[TprcrocoOICHHOCTh YeJIOBeKa K Pa3HBIM YCJIOBHSM cpenbl. BimsHue reorpaduyeckoit
cpenbl Ha MOp(}OI0ruio U GU3MOJIOTHIO YEIOBEKA.

Pa3nen 8. Oprann3msl U OKpy:Kalmas cpeaa

Tema 8.1.
JKoJI0THS KAK HAyKa.
Cpenbl :KU3HH.
IKoJOrHUYeCKHE
(paxTopsl

Conep:xxanne yae0HOro marepuaia

Cpenpl  oOuTaHMs  OpPraHU3MOB: BOAHAs,  HAa3eMHO-BO3JyIlHAas,  I1OYBEHHas,
BHyTpUOpraHu3MeHHas. OU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUs OpraHHU3MOB.
[TpucriocoGieHuss OpraHu3MOB K JKM3HM B pasHbIX cpefaX. lIOHsATHE SKOJIOrHYecKOro
dakropa. Knaccudpukanus skomorudeckux ¢axtopon. [IpaBuno muaumyma lO. JIuGuxa.
3akoH TosiepanTtHOoCcTU B. Illendopaa. Dxonorus xkak Hayka. 3aJauu U pa3feibl SKOJIOTHH.
MeToabl 3KOJIOTMYECKUX HCCIEOBaHUIl. DKOJOrMUYecKoe MHPOBO33PEHHE COBPEMEHHOTO
yenoBeka. Cpeapl OOUTaHMS OpraHU3MOB: BOJHAs, HAa3eMHO-BO3JYyIIHAas, IOYBEHHas,
BHYTpHOpraHU3MeHHas. Okojorudeckue Qaxrtopsl. Krnaccuduxanus 53KOJIOrHYECKHX
(dakTopoB: abuoTHYECKHE, OMOTHMUECKHE M aHTPOIIOreHHbIe. JleficTBHE SKOIOTHMYECKUX
(akTOpoB Ha opraHu3Mbl. AOuoTHyecKkue (aKTOpbl: CBET, TEMIIEPaTypa, BJIAXKHOCTb.
@dotonepuoansm. IlpucrnocobneHuss opraHu3MoB K JEUCTBUIO aOMOTHYECKUX (HaKTOPOB.
buonornyeckue putMmbl. buotnueckue (akTopbl. Buibl OHOTHYECKHMX B3aUMOJICHCTBHIA:
KOHKYpEHIUs, XUIIHU4YecTBO. [lapazutusm, MyTyaiau3Mm, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO), aMEHCAJIN3M, HEUTpaIM3M. 3HaYeHUE OMOTHYECKUX B3aUMOJICHCTBHM ISt
CYIIIECTBOBAHMSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.
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Tema 8.2.
IKOJOru4YecKue
XapaKTepUCTHKH

Conep:xkaHue y4eOHOTro MaTepuasia
DKOJIOTHYECKHUE XapaKTCPUCTUKNU  MOITYJIAINN. OCHOBHBIE ITOKa3aTEIHu nonyJsnuun:

YUCIICHHOCTh, ITJIOTHOCTBb, POXAA€MOCTb, CMCPTHOCTH, IMPHUPOCT, MHUI'pALHA. I[I/IHaMI/IKa




MOomyJiiiumun

HYUCICHHOCTH NOMYJIAINHN U ee peryJjanus.

IIpakTHuyeckoe 3aHsITHE.
[Toncy€r MIOTHOCTH MOMYJISALUMI Pa3HBIX BUJIOB PACTEHUM.

Pa3znen 9. CoodmiecTBa M DKOJOTHUYECKHE CHCTEMBI

Tema 9.1.
Coo0mecTBa
OPraHu3MoB,
IKOCHCTEMBI

Coaep:xxanue yae0HOro marepuasia

CoobmiectBo  opraHuzmMoB  —  OuomeHo3.  CTpykTypbl  OuoOIl€HO3a:  BHJIOBaf,
MPOCTpaHCTBEHHAs, Tpoguueckas (nmuieBas). Buasi-noMmuHanTel. CBsi3u B OMOLIEHO3E.
DKOJIOTUYecKre cucrteMbl (dkocucteMbl). [loHstue 00 sKocucremMe u OUOreoleHO3E.
@DyHKIIMOHAJIFHBIE KOMIOHEHTBI JKOCHCTEMBI: TPOJAYLEHTH, KOHCYMEHTBI, DPEIYLCHTHI.
KpyroBopor BelecTB M NOTOK 3HEPruu B sKocucTeMme. Tpoduueckue (IULIEBbIE) YPOBHU
pkocucTeMbl. [IumeBble menu u cetu. OCHOBHBIE NOKa3aTeIM 3KOCHUCTEMBI: Ouomacca,
NPOIYKIMSL. DKOJOrMYECKHe MUpaMUbl: MPOAYKINHU, YUCIEHHOCTH, OuoMaccel. CBoiCTBa
HKOCHUCTEM: YCTOWYMBOCTD, CAMOpPEryJisinus, passutue. Cykueccus.

IIpakTHyeckoe 3aHATHE.

lcrionp30BaHNe 3HAHUH O CTPYKType S5KOCHUCTEM IIpU pa3paboTKe KapT MECTHOCTH.
OCHOBHbBIE IIOKa3aTead »JKOCUCTeMbl. Tpoduueckue Lenu U CEeTH. OKOJOTHYEecKHe
MmUupaMuJbl YUCECII, OnoMaccel U OHCPI'UH. HpaBPIJ'IO IrupaMuabl SHCPIUH.

Tema 9.2.
IIpupoansie
JIKOCHUCTEMbI

Conep:xxanue yae0HOro Mmarepuaia

IIpupoaHble 3KOCHCTEMBI. OJKOCHCTEMBI PpEeK MU 03€p. OKOCHCTEMa XBOWHOIO WIM
[IMPOKOJMCTBEHHOI'O  JIeca. AHTpPONOreHHbIE  JKOCHCTEMBI. ATpPO3KOCHCTEMBI.
'YpOookocucrembl. buonormdeckoe ¥ XO3SMCTBEHHOE 3HAUYCHHE arpodKOCHCTEM H
ypboskocucrem. buopasznooOpasue kak (akTop ycroiumBocTH dKOcHcTeM. COXpaHEHUE
Ouosornueckoro pasHooOpa3us Ha 3emiie.

OK-07

Tema 9.3.
buocdepa —
rjiodoaabHasi

3KocHcTeMa 3eMJIn

Conep:kanue yueOHOTr0o MaTepuajia

VYuenne B. . Bepuanckoro o 6uocdepe. ['panutibl, coctaB u crpykrypa ouochepst. XKusoe
BemiectBO W ero ¢GyHkuuu. OcoOeHHOCTH Ouocdepsl Kak T100albHOH HSKOCHCTEMBI.
Jlunamuueckoe paBHOBecue M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTsl Bemects u
OMOreoXMMUYECKHUe IUKIBI JIIEMEHTOB (yrieponxa, aszora). 30HAJBHOCTH OHOCHEpHI.
OcHOBHbIE OMOMBI CYIIIH.

Tema 9.4.
Bausinue
AHTPONOTeHHbIX
(¢paxkrTopoB Ha

ouochepy

Conep:kanue yueOHOro Marepuajia

UenoeuecTBO B Onocdepe 3emiu. AHTpOINOreHHbIe n3MeHeHus B onocdepe. ['modanbHbIe
DKoJIOrHYecKkue TpobneMbl. CocyliecTBOBaHWE TPHPOIALI M dYeioBedecTBa. CoxpaHeHHe
OuopasHooOpa3usi Kak OCHOBa ycToluuBOCTH Ouoceprl. OcHOBa palnMOHAIBHOTO
YIOpaBJIeHUs] TPUPOAHBIMU pPECypcaMu W HUX HCIOJb30BaHHE. JlocTmxkeHuss Ouosnorun u

OXpaHa MPUPOJIHI.




HpaKTI/I‘leCKOC 3aHATHE.
OTXOI[I)I IMPOU3BOJICTB. Bmusaue IPONU3BOACTBCHHBIX CI)aKTOPOB Ha OpraHu3M 4YCJIOBCKA.

Tema 9.5.
BausiHue counaabHO-
IKOJIOTHYECKHUX
(axkTopoB Ha 310pOBbE
yejoBeKa

Coaep:xxanne yae0HOro marepuaia

310pOBbE U €ro cocTaBistomuye. akTopsl, MOJOKUTEILHO U OTPULIATENBHO BIMSIOIIME HA
opranm3M uenoBeka. [IpoOieMa TEXHOTEHHBIX BO3ICHCTBHI Ha 30pOBbE YEIOBEKa
(97EKTPOMATHUTHBIE TIONISA, OBITOBAas XUMUS, W30BITOUHBIE IIYMBI, pajvaus Hu T.IL.).
ApmanTanys OpraHM3Ma deloBeka K (akTopaM OKpyxkaromed cpenbl. [lpuHIMIBL
dbopmupoBaHus 370poBhecOeperaroniero nopeaeHus. Gundeckas akTUBHOCTh U 3710POBbE.
broxuMuueckne acieKkThl pallMOHAJIIBHOTO MUTAHMS.

IIpakTHYyeckoe 3aHATHE.

YMcTBEeHHAs pabOTOCIIOCOOHOCTh

win BinsHue abnotudeckux (pakTopoB Ha yelloBeKa (B KauecTBE TPUTTEPOB, CHIKAIOIINX
pPaboTOCIIOCOOHOCTh,  HCIIONB30BaTh  YCIOBHS ~ OCYHIECTBICHHS  IPOQeCcCHOHATIBHOM
MeSITeIbHOCTH: IITyM, TeMITepaTypa, pu3ndeckast Harpyska u T.J1.)

Paznea 10. Cesiekuusi OpraHu3MoB, 0CHOBbI OMOTEXHOJIOTHH

Tema 10.1.
CeJieknus KaKk HayKa U
npouecc

Conep:kanue y4eOHOro Marepuajia

Cenekisi Kak HayKa W MPOIEcC. 3apoxkIeHUe CeJeKInu U nomectukanus. Yuenue H. U.
BaBuioBa o IeHTpax MHOrooOpa3us M IPOUCXOXKICHHUS KYJIbTYPHBIX pacTeHHid. L[eHTpbI
MPOMCXOKIEHNS JOMAIIHUX XUBOTHBIX. CopT, mopona, mrtamm. COBpPEMEHHBIE METO/bI
cesieKMd. MaccoBblif M MHAMBUAYAIbHBIM OTOOPHI B CENEKIMHM PACTEHUH U JKUBOTHBIX.
OreHka SKCTepbepa. BIM3KOpOACTBEHHOE CKpeIIMBaHWE — WHOpUIWHT. Yucras IWHUS.
CkpemuBanue 4YUCTHIX JMHUH. ['erepo3mc, wimm rubpuaHas cuna. HepoacTBenHoe
CKpeluuBaHue — ayTopuauHr. OtganénHas ruOpuansanus U e€ ycnexu. MckyccTBEHHBIN
MyTareHe3 U IOJy4ECHUE IOJUIIIONAOB. JOCTUKEHUs CENEKLUUU PACTEHUM, KUBOTHBIX U
MUKPOOPIaHU3MOB.
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Tema 10.2.
OcHOBBI
OHMOTEXHOJOTUH

Coaeprxanue y4eOHOIro Mmarepuasia

broTexHOoJIOrusl Kak OTpacib INPOU3BOACTBA. ['€HHAs MH)KEHEpHs. OTambl CO3JaHUsA
pexomOunanTHoil JIHK u Tpancrennsix opranusmoB. Knerounas uaxkenepus. Kierounsie
KYJIbTYPBI. MuKkpoKIIOHaJIBHOE pa3MHOXKEHUE pacTeHui. KitonnpoBanue
BBICOKOIPOAYKTUBHBIX CEJIbCKOXO34HCTBEHHBIX OPraHM3MOB. DKOJIOIMYECKHE U ITHUECKUE
npo6Jiembl. MO — reHeTnuecku MoaU(GULIIMPOBAHHBIE OPTaHU3MBbI.

Pasnea 11. IlpodeccnoHaIbHO-OPMEHTHPOBAHHOE COJEPIKAHHE

Tema 11.1.
BuorexHojorumu B
JKH3HHU U YeJI0BeKa

Copaepxxanne y4eOHOIro Mmarepuajia
OCHOBHBIE  HAmpaBJICHUS  COBPEMEHHOM  OMOTEXHOJOTMM B  NPOQEeCcCCHOHATBHOM

JICATCIIBHOCTH 4YCJIOBCKA. MeTOI[I)I U OOBEKTH OHOTEXHOJOIMU B reoac3uu. OTUKA|




OMOTEXHOJIOTHYECKMX W TIeHETHUYECKHUX OJKCIepuMeHTOB. [lpaBuia moucka M aHanmmsa
OMOdKOJIOrNYeCcKO MH(pOPMALIUK U3 Pa3IMYHbIX UCTOUYHUKOB (Hay4yHas U yueOHO-Hay4dHas
nMTepaTypa, CpeaCcTBa MaccoBoi HHpopMaluu, cetb IHTEpHET U Apyrue).

IIpakTHuyeckoe 3aHsITHE.
MeToasl ¥ OOBEKTHI OWOTEXHOJNOTHMH B Teoxe3nu. [IpuMeHeHne OMOTEXHOJOTHH U
MEepCreKTUBEI PA3BUTHSI B T€0JIe3UYECKOM KapTorpadupoBaHUU.

Tema 11.2.
buorexHnogoruu u
TeXHHUYECKHE CUCTEMbI
B reojJie3nu

Copep:kanue yueOHOTr0 MaTepuajia

PazBuTe OMOTEXHOJIOTMH C TPUMEHEHMEM TEXHUYECKHMX CHUCTeM (OMOMHXKEHepus,
OouomHpopMaTHKa, OMOHHWKA) W WX NPUMEHEHHE B KU3HU UYEIOBEKa, MOWCK W aHAJIU3
MHGOpMAIMU W3 PA3IMYHBIX HCTOYHUKOB (HayyHas W Yy4yeOHO-Hay4yHas JUTepaTypa,
cpencTBa MaccoBoi uHGopManuu, cetb HTepHET U apyrue). [lpuMmeHenne 6MOTEXHOIOTHH
M TEXHHYECKHUX CHCTEM B I'€0JIe3UYECKOM KapTorpadrupoBaHUU.

IIpakTHyeckoe 3aHATHE.
[IpumeHeHue OHMOTEXHOIOTMH U TEXHUYECKHMX CHCTeM TMPH U3MEPEHUU 3EMHOMU
MOBEPXHOCTH M COCTaBIICHUS KapT, OMpPEEICHUU TPaHuUIl pesnbeda MECTHOCTH, pa3paboTke

MPOEKTOB MPU CTPOUTENHCTBE, HAOIIOACHUH AeopMaliy 31aHUH.
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Bcero 2 cemecTp

40

Bcero yacoB

72




3. YCJIOBUSI PEAJIM3AIIUU PABOYEN ITPOT'PAMMBbBI IUCIHUTLIAHBI

Peanu3zanms mporpaMMBbl THCITUIUIMHBI TPeOyeT HaIMUUs Y4eOHOTro KaOUHETa OUOJIOTHH.
O6opynoBanne y4eOHOro KaOWMHETAa: HAIrJISIIHBIE MOCOOMS (KOMILJIEKTHI y4eOHBIX TaOuuil,
MJIAKATOB), TEXHUYECKUE CPEACTBA OOyUeHUS (TEIEBU30D).

3.1. Y4eOHO - MeTOIHYECKOE 00ecIIeYeHue

Ceenenust 00 3JIEKTPOHHBIX MOJHOTEKCTOBBIX pecypcax, IOCTYH K KOTOPBIM 0OecIedruBaeTCs
Ha OCHOBAaHMHM MPSIMBIX JIOTOBOPOB

[TepeueHb TOKYMEHTOB, MOATBEPKIAIOIINX HAJTMYUE/TIPABO HCIIOJIB30BAHMS IUMPOBBIX (3JIEKTPOHHBIX)
oubmorek, ObC

Kontpaxkr Ne 146/11Y ot 29.01.2024 (3bC

1 «ZNANIUM.COM»)

29.01.2024 — 28.01.2025

Jlnnenznonnbiit kouTpakT Ne 190//1V o1 02.07.2024 (3BC

2 FOpaiir — CI10) 05.08.2024 — 04.08.2025
3 | Kontpaxr Ne 310/71Y ot 11.11.2024 (OBC «Jlaub») 11.11.2024 — 10.11.2025
KonTpaxr Ne 114/11Y ot 28.05.2024 (DITY. 10-11 1. U3x-
4 | Bo «IIpocBemmenue». Dnekrponnslii pecype CITO 31.10.2024 — 30.10.2025
«PROFo0pa3oBanuiey)
2025-
2026 5 | Konrpaxr Ne 327/]TV ot 25.11.2024 (3BC «IPRbooks») 25.11.2024 — 24.11.2025

Konrpakr Ne 11771/24PROF/300/1Y or 28.10.2024

(Onexrponnsiii pecypc CITIO «PROFo6pazoBanuey) 01.12.2024 -30.11.2025

Jorosop Nel01/H3b6/2097 ot 28.03.2017 (HanmonaneHas 28.03.2017 — 28.03.2022
anekTpoHHas oudimoreka (HOB)) (mpomonrarus no 28.03.2027)

Kontpakr Ne 417//1T or 28.12.2024 na npuoOpeTeHue

o 01.01.2025 - 31.12.2025
HNEPUOANYECKUX U3IaHUM

9 AKT BBOJIa B 9KCILITyaTalUI0 DIIEKTPOHHON OUOIHOTEKN

BI'AY Ne 33 or 19.01.2016 becepouno

O6ecneueHHOCTh Y4eOHOM JIUTepaTypOol IpU pean3auuu paboyel mporpaMMel

3.1.1. OCHOBHbIE HCTOUYHUKH:

1. AradonoBa, M. b. buosnorus: 0a30BbIii ypOBEHb [3JIEKTPOHHBIM pecypc]|: y4eOHUK s
0o0pa3oBaTEeNbHBIX  OpPraHW3aluil,  pealM3yIIMX  00pa3oBaTElbHBIE  MPOTPAMMBI  CPEIHETO
npodeccuonansuoro oopazosanus / I.b. Aradonosa, A.A. Kamenckuii, B.M. CuBormnazos. - buonorus:
0a30BbIl ypoBeHb. - DyekTpoH. naH. (1 ¢aitm). - Mocksa: IlpocBemenne, 2024. - 272 c. - Tekcr
anekTpoHHbIi. - ISBN 978-5-09-113524-4. - [TepeliTi K IpOCMOTPY U3AaHUS.

3.1.2. JIONOJHUTENbHbIC HCTOUHHKH:

1. Axmanynmuna, JL.I. buomormss ¢ ocHoBamm »skosorun: Cpemnee mnpodeccuoHaIbHOE
obpazoBanue / JL.I'. Axmagynnuna. — M.: U3natensckuii Leatp PUOP, 2020. - 128 ¢. — [DU]- Pexum
noctyna: https://znanium.com/cover/0103/103704.jpg.

2. Epemuenko, O.3. buonorus: yuenue o 6uochepe: yuebnoe nmocodoue ans CIIO / Epemuenko
0.3. - MockBa: W3zmarenbctBo HOpaiit, 2024. — 236 c. — [OU] - Pexum pgocrymna:
https://urait.ru/bcode/455486

3. Haxaea, B.W. buonorus: reneruka. ITpaktndyeckuii Kypc: yuebHOe mocooue mas CITIO /
HaxaeBa B. WM. - MockBa: UMznmatensctBo IOpaiit, 2024. — 276 c. — [DU]- Pexum pgocryna:
https://urait.ru/bcode/420694.
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https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=5353&TERM=%D0%90%D0%B3%D0%B0%D1%84%D0%BE%D0%BD%D0%BE%D0%B2%D0%B0,%20,%20%D0%98.%20%D0%91.%5B1,1004,4,101%5D&LANG=rus
https://profspo.ru/books/139352
https://znanium.com/cover/0103/103704.jpg
https://urait.ru/bcode/455486
https://urait.ru/bcode/420694

4. Slpeirun, B.H. buonorus: yueonuk u npaktukym s CIIO / mox pen. Speiruna B.H. -
MockBa:  WsnmarensctBo  FOpait, 2024. - 378 c¢. — [DU]- Pexum  jgocryma:
https://urait.ru/bcode/489661.

3.1.3. Meronuueckue u3aaHus:

1. Buonorust [DneKTpOHHBIA pecypc| : METOAUYECKUE YKa3aHHS MO U3YyYEHUIO AUCHUILIMHBI JJIs
00yYaroIMXCcs MO CHENHAIBHOCTSIM CpefHero mpodeccuoHanbHoro oopazosanus 21.02.20 «[Ipuknannas
reoge3usi», 25.02.08 «Dkcmmyatanus OSCHUIOTHBIX aBHAMOHHBIX cuctemy», 38.02.01 «DxoHOMUKA H

Oyxranrtepckuii yder (mo otpacisim) / [cocT.: E.B. KupssaoBa, H0.A. ®emrokunal. - BopoHex:
Boponexckuii Tocy1lapcTBEHHBIN arpapHblid yHuBepcutet, 2025. -PexxuM poctyna: Ui aBTOPU30BaHHBIX
M0JIb30BaTEIIEH. - TeKkcTOBBIIM daiir. - Adobe Acrobat Reader 4.0. -

<URL :http://catalog.vsau.ru/elib/metod/m10856.pdf>.

3.1.4. [lepuoanueckue U31aHUS:

l. buonorus B cenbckoM xo03siicTBe [DP]: OplioBCKUN TrOCylIapCTBEHHBIA arpapHbIi
yauepcuteT, 2013 [OU] [OBCIPRBooks].

2. BectHUK BOpOHEXCKOr0 rocyiapCTBEHHOIO arpapHOrO YHUBEPCUTETA: TECOPETUYECKUU U
Hay4yHO-IIpaKTHYECKUi xypHai / BopoHex. roc. arpap. yH-T Boponex: BI'AY.

3.1.5. CaiiTel 1 HH(POPMALIMOHHEIE TOPTAJIBI

1. BiologyL.ib.ru: bubmuoreka mo OMOIOrHH.

2. http://www.shio.info Bcsa 6uonorus.

3. http://www.paleo.ru/museum/ IManeonTonornueckuii my3eit PAH.

4. http://www.greeninfo.ru/ Durukioneaus pacreruii. CripaBoYHO-HHPOPMAIIMOHHBIA TOPTa 110
[[BETOBO/ICTBY, CaJ[0BOJICTBY U JIAHAMA(PTHOMY JAHU3aHHY.

5. http://www.theanimalworld.ru/ XXuBoTHbie.

3.2. MaTepuajibHO-TEXHHYECKOE U MPOrpaMMHoOe o0ecredeHue

CBesieHns 0 MPOrpaMMHOM 00ecriedeHrr 001Iero Ha3HAYCHUSI

Ne HasBanue Pazmemenne
1 | Oneparmonnsie cucrembl MS Windows / Linux TIK B oKansHoi cetn
BIr'Ay
o | IakeTsl OGHCHBIX IPHIOKCHHUIT Office MS Windows / [IK B nokaneHO# ceTn
OpenOffice BTAY
3 | Hporpammer 1t mpocmotpa daitnos Adobe Reader / DjVu [IK B nokaneHO# ceTn
Reader BI'AY
4 | bpayseper Sunexc bpaysep / Mozilla Firefox / Internet [1K B nOKaJIbHOI CEeTH
Explorer BTAY
IIK B nokaneHOMU ceTH
5 | AntuBupycnas nporpamma DriWeb ES BLAY
. IIK B nokaneHOM ceTn
6 | II - 7-Zi
porpamMmMa-apxuBarop p BLAY
7 | MynstmMenua npourpeiBatens MediaPlayer Classic TK B s10KabHOI ceTH
BI'AY
8 | Inardopma onmaiin-ooyuenus eLearning server HK B noxabHOiM cetn
BT'AY
9 | Cucrema koMmmbroTepHoro rectupoBanust AST Test MK s HO;?E;OH cetn



https://urait.ru/bcode/489661
http://catalog.vsau.ru/elib/metod/m10856.pdf
http://biologylib.ru/
http://www.sbio.info/
http://www.paleo.ru/museum/
http://www.greeninfo.ru/
http://www.theanimalworld.ru/

[Tomemrenus s BeaeHUs: 00pa3oBaTEIbHOIO Mpolecca U 000pyL10BaHKE

Ne HaumenoBanne 00bekTa, NOATBEPKIAOIIETO

/i HaJIuIue MaTepUuaIbHO-TEXHHIECKOTO
obecrieueHus, €  INEpPeYHEeM  OCHOBHOI'O
000pyTOBaHUS

Anpec (MecTonooXeHHe) 00BEKTa,
TOATBEPKIAIOIIET0 HAMYNE MaTepHatbHO-
TeXHHYECKoro obecnieyeHHs (C yKa3aHHEM
HOMEpa Takoro oOBEKTa B COOTBETCTBHH C
JIOKyMEHTaMH o TEXHUYECKON
WHBEHTAPHU3AIINH )

1 VYueOHast ayTUTOpUst 7Sl TPOBEICHUS 3aHSTHI BCeX

BUI0B, B TOM qUCJIIC TpynIoBbIX n
WHIOUBUAYAJIbHBIX KOHCYJ'IBTEIHI/II\/IL TCKYHICTO
KOHTPOJIA n nmpomMm e)KYTO‘IHOﬁ aTTeCTalH.

KOMIUIEKT y4eOHOW MeOeld, JEeMOHCTPAIlMOHHOE
o0opyioBaHue, y9eOHO-HATIISTHEIE TTOCOOHSL.

394087, Boporexckas 00macts, T. BopoHeK,
yin. TumwmpsizeBa, 21. 3manue ydeOHOro
KopIryca OT/ICJICHHS CpeIHero
npodeccronanpHoro obpazoBanus (Kopryc
CIIO, obmexurue Ne 6), ayn.106

2 [Momemenune nnsl  caMOCTOSITENLHOH — paboOTHI:
KOMIUIEKT Yy4eOHOW MeOenu, IEeMOHCTPAIMOHHOE
o0opyoBaHNE W YYeOHO-HATJSAHBIE I10COOWS,
KOMITBIOTEpHAsi ~ TEXHHKAa C  BO3MOXKHOCTBIO
TIOAKITIOUEHHUS K ceTH «HTepHeT» 1 obecredeHueM
JOCTylla B DJICKTPOHHYIO  HH(pOPMAIMOHHO-
00pa30BaTeIbHYIO cpeny, UCTIONB3YeMOe
nporpamMHoe obecriedenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, SAnnexc bpaysep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice

394087, Boponexckas obmacth, T. BopoHex,
yi. Tumupsizesa, 21. 31anue yaeOHOTO KopIryca
OTJIEJICHUsI ~ CPEAHero  Mpog)eCCHOHATBHOIO
obpazosanus (Kopnyc CITO, obmesxkutne Ne 6),
ayn.103

4. ®OHJ ONEHOYHBIX CPEACTB, KOHTPOJIb U OHEHKA PE3YJIbTATOB
OCBOEHMUSA JNCHUIIJIMHBI

4.1. OueHka pe3yJibTaTOB 0CBOCHUS TUCHUIIMHBI

Ko u HaumeHoBaHue (popMHpYyeMbIX

(I)OpM])I H METOAbI KOHTPOJIA U OLCHKH

KOMIIeTeHI Uil
OK-07 CopeiicTBOBaThH COXpaHeHUIO | Dopmbl KOHMPOAA 00yUeHUA:
OKpy’)Kalolllell  cpefpl,  pecypcocOepekeHnto, | - TpakTHYecKoe 3ajaHue Mo pabore ¢ WHQOpMAaIlUeH,
NPUMEHATH 3HAHUS 00 M3MEHEHUH KIMMaTa, | JOKyMEHTaMU, JTUTEpaTypoii;
TIPUHITUTIBI OepeKITMBOTO MIPOU3BOCTBA, | - MOJATOTOBKA JOKJIAJIOB;
3G(PEKTUBHO JIEHCTBOBaTh B  UPE3BBIYANHBIX | - YCTHBIN OMPOC;
CUTYaIUsX - TECTUPOBAHUE
Dopmbl  oueHKu  pe3yIbMAMUGHOCHU  OOYUeHUA:

TpaJMIHOHHAs CHUCTeMa OTMETOK B Oaax 3a KaKayro
BBIIIOJTHEHHYIO pa0oTy, HA OCHOBE KOTOPBIX BBICTABIISETCS
WUTOTOBasi OTMETKA.




4.2. KpuTepuu OleHKH Pe3yJbTAaTOB 00y4eHHs

4.2.1. Kputepun nud¢epeHINPOBAHHOTO 3a4eTa

Ornenka, ypoBeHb

Onucanne KpUTEPUEB

«3a4dTeHo (OTIIMIHO)Y,
BBICOKHI YPOBEHb

OOyuaromuiicst rryOOKO M IIPOYHO YCBOMJI BECH MTPOTPAMMHBIA MaTepHa,
HCUEPIBIBAIOIIE, [10CIEJ0BATEIbHO, IPAMOTHO U JIOTHYECKU CTPOIHO ero
W3Jaraer, He 3aTPyAHSETCS C OTBETOM IpH BHIOM3MEHEHHWH 3aaHMS,
cBOOOJTHO cMmpaBisieTcs C 3aJadaMd M [PAKTUYECKUMH  3aJIaHUSMH,
MPaBUIBHO OOOCHOBBIBACT MPUHSATHIE PEHICHHS, YMEET CaMOCTOSTEIBHO
000011aTh ¥ U3NIaraTh MaTeprall, He TOMyCKas OMMOOK.

«3a4TeHo (XOpoLIo)»,
IIOBBIILICHHBIM YPOBEHb

OOyuaromuiicsi TBepAO 3HAET MPOTrPaMMHBIN MaTepuall, TPaMOTHO U IO
CYIIECTBY HM3JaraeT ero, He JOMYCKAaeT CYLIECTBEHHbIX HETOYHOCTEH B
OTBETE Ha BONPOC, MOXKET TMPAaBUIBHO MPHUMEHSITh TEOPETHUECKHE
MOJIOKEHNSA M BIAJEEeT HEOOXOAMMBIMM YMEHHMSIMH W HAaBbIKAMH IIPH
BBINIOJTHEHNH NPAKTHYECKUX 33/IaHUH.

«3a4reHo
(YIOBJIETBOPHUTEIBHO )»
, TIOPOTOBBII YPOBEHB

OOyuJarormumiicsi yCBOWJI TOJBKO OCHOBHOW Marepuans, HO He 3Haer
OTJEJIBHBIX AeTajel, JOIyCKaeT HETOYHOCTH, HEOCTaTOYHO MPaBUJIbHbIE
(hOopMYyNIMPOBKHM,  HapylIaeT  IOCIEI0BATEIBHOCTE B H3JIOKEHUH
IPOrpaMMHOI0 MaTepualla U UCIBITHIBAET 3aTPYJHEHUS B BBIIOJIHEHUU
MIPAKTHYECKUX 3aJaHH.

«Hezaureno
(HEeyIOBIETBOPUTEIILHO )»
HU3KUN YPOBEHb

OOyuaronuiicst He 3HaeT 3HAYUTEIbHON YacTH MPOrpaMMHOr0 MaTepHala,
JIONTyCKAaeT CYLIECTBEHHbIE OMMOKH, ¢ OONBIIUMH 3aTPyJHEHUSIMH
BBINOJIHACT IPAKTUUECKUE 3aJaHus, 3aJa4u.

4.2.2. Kputepuu olleHKH T€CTHPOBAHUS

OneHka, ypoBEHb

ITokxa3aTenb OIleHKHU

«OTIM4HOY,
BBICOKUN YPOBEHb

He menee 90 % Oayu1oB 3a 3aJaHUs TECTA.

«XOopoLIoy,
MPOJBUHYTHIN YPOBEHB

He menee 75 % 0aiuioB 3a3aaHus TECTA.

«Y TOBJIETBOPUTEIBHOY,
IIOPOr'OBBIM YPOBEHb

He menee 55 % OauioB 3amanust Tecra.

«HeynoBneTBOpUTEIBEHO»
HU3KUN YPOBEHb

Menee 55 % Gaiu1oB 3a 3a1aHKs TECTA.

4.2.3. Kputepun oleHKH YyCTHOTO OTIpoca

Orenka, ypoBeHb

Ornncanne KpuTepueB

«OTIIMYHOY,
BBICOKHI YPOBEHb

BricTaBnsercs, eciy OOyYalOIIMIACS IOCIIEOBATENBHO, YETKO, CBS3HO,
000CHOBaHHO M 0€30MMO0YHO HU3NaracT y4yeOHbI MaTephall; 1aeT OTBET B
JOTUYECKOH  TIOCNIeJOBATEIbHOCTH € HCIOJNB30BAHHEM  IPHHSTON
TEPMHHOJIOTUH; IOKa3bIBACT IMOHUMAHHE CYIIHOCTH pPaccMaTpPUBACMBIX
MOHATUM, SBJICHUM M 3aKOHOMEPHOCTEH, TEOpHUW, B3aHMMOCBS3EH; yMEET
BBIJICTISTH TJIABHOE, CAMOCTOSTENFHO TONTBEP)KAATh OTBET KOHKPETHBIMHU
npuMepamu, (pakTamH; CaMOCTOSTENIBHO aHalu3upyer U 00o0maer
TEOPETHYECKUI MaTepual; CBOOOIHO YCTAaHABJIMBACT MEKIIPEIMETHBIE (Ha
OCHOBE paHee MNPHOOPETCHHBIX 3HAHWN) W BHYTPUIPSAMETHBIC CBSI3H;




YBEpEeHHO U 0e30IMO0YHO MPUMEHSET MOJIyYEHHbIE 3HAHHS B pEIICHUH
HOBBIX, paHee HE BCTPEYABIUMXCSA 3aJady; paALMOHAJIBHO MCIIOJIb3YET
CIpaBOYHBIE MaTepuaibl, Y4YeOHHK, JOMOJHUTEIBHYIO JIHTEpaTypy,
MPUMEHSET YIOPSIOYEHHYI0 CHUCTEMY YCJIOBHBIX OOO3HAYEeHWH NpU
BEJICHUU 3alliCel, CONPOBOKAAIOLNIMX OTBET; [OIYCKAaeT B OTBETE
HEJI0YEThl, KOTOpbIE JIETKO UCIPABJIET 110 TPeOOBAHUIO IPENoiaBaTelis.

«Xopomuioy,
TTOBBILIEHHBIN YPOBEHB

BeicTaBisiercs, eci 00y4aroluiics TOKa3bIBacT 3HAHUE BCETO M3YYEHHOTO
y4eOHOro MarepHana; JaeT B OCHOBHOM IPAaBWIILHBIA OTBET, Yy4eOHBIN
Marepuasl u3jaraetT B OOOCHOBAaHHOW JIOTMUECKOH IOCIIeIOBATEIbHOCTH,
MpU 3TOM JOIyCKaeT OAHY HErpyOyr oOmuOKy wim He Oonee ABYX
HEJIOYETOB B MCIOJIH30BAHNY TEPMHUHOJIOTHH YU4eOHOTO MpeMeTa, KOTOphIe
MOXKET  WCIPaBUTh  CaMOCTOSTENIBHO, aHAIM3UpyeT M 00o0maer
TEOPETUYECKUH MaTepuas; COOJIOAAeT OCHOBHBIE IIpaBHJa KYJIbTYPHI
YCTHOM  pe4yd; NPUMEHSET  YIOPSJOYEHHYIO CHUCTEMY  YCIJIOBHBIX
0003Ha4YeHUH P BEACHUH 3alliCcel, COMPOBOKAAIOLINX OTBET.

«Y IOBJIETBOPUTEIILHOY,
IIOPOr'OBBI YPOBEHB

BeictaBnsiercs, ecnu o0ydaromuiics: 1eMOHCTPHPYET YCBOCHHE OCHOBHOTO
coziepKaHusl y4eOHOro Marepuasna, UMeeT MpoOeIibl, He MPENSTCTBYIOIIIE
JanbHEHIIIeMy YCBOGHHIO Y4eOHOro MarepHaja; IpUMEHSET IOTydYeHHbIE
3HAHHUA TP OTBETE HA BOIPOC, AHAIM3E MPEAJIOKEHHBIX CHUTYalUi o
o0pasily; JOMyCKaeT ONIMOKK B MCIOJb30BAHUM TEPMUHOJOTUU Y4€OHOTO
MpeaMeTa; TOKa3bIBaeT HEIOCTATOYHYIO C(OPMHPOBAHHOCTH OTJEIHHBIX
3HAHWH W YMEHWIA; BBIBOABI W OOOOIICHUS apryMeHTHpyeT ciado,
JIOMTyCKaeT B HUX OIIMOKW; 3aTpPyJHSIETCS TMpU aHainM3e W OO0OOIIEHUU
y4eOHOT0 Marepyalia; JaeT HeMOoJHbIE OTBETHI HAa BOIPOCHI IPEIoIaBaTels
WM BOCHPOM3BOIUT COJEpKaHWE paHee NMPOYUTAHHOTO y4eOHOTO TEKCTa,
crabo CBSA3aHHOTO C 3aJaHHBIM BOIIPOCOM; HCIIONB3YET HEYHOPSI0YEHHYIO
CUCTEMY YCJIOBHBIX 0003HaYCHU I npu BEJICHUU 3aIuCen,
CONPOBOXKAAIONIUAX OTBET.

«HeynoBnerBoputenbHO,
HU3KUN YPOBEHb

BricTaBnsercs, ecimm o0yJarommiics: He PacKpbll OCHOBHOE COJEpKaHUE
y4eOHOro Mmarepuajga B Ipefenax I[OCTaBICHHBIX BOIPOCOB; HE yMeEeT
MPUMEHATh MMEIONIMECs] 3HaHWS K PEIICHWI0O KOHKPETHBIX BOIPOCOB M
3aja4 1mo oOpasly; AOMyckKaeT B OTBeTe Oojee ABYX IpyObIX OIIMOOK,
KOTOpBIE HE MOXKET HCIPAaBUTh Jake TPH MOMOLIM OOYyJaromuxcs M
MpenoiaBaTes.

4.2.4. Kputepuu oleHKH JT0KJIa10B

OneHka, ypoBeHb

Onucanue KpUTEpUEB

«OTIMYHOY,
BBICOKHIA YPOBEHB

CoorBeTcTBHE LEIsIM M 3ajadaM JUCLUIUIMHBL, aKTyaJbHOCTbH TEMbl HU
paccMaTpuBacMbIX NpoOJeM, COOTBETCTBUE COACP)KAHMS 3asiBICHHOW TeMe,
3asBJIEHHAs TEMa IIOJHOCTBIO PACKPBITa, PAaCCMOTPEHHE AWCKYCCHOHHBIX
BONPOCOB 0 TMpOOJEeMe, HAYYHOCTh S3bIKa M3JIOKEHMS, JIOTHYHOCTh W
MIOCJIEIOBATEIBHOCTh B U3JIOKEHMH MaTepHaia, KOJIMYECTBO HCCIIETOBaHHOM
JUTEpaTyphl, B TOM YHCIEe HOBEHIIMX HCTOYHHUKOB IO Mpolieme, 4ETKOCTb
BBIBOJIOB, O(OopMIICHHE PAOOTHI COOTBETCTBYET MPEIbABIISIEMBIM TPEOOBAHHUSM.

«Xopomuoy,
MPOABUHYTHIA YPOBEHB

CooTBeTcTBHE LM W 3ahadyaM JUCHHIUIMHBL, AKTyaJbHOCTh TEMBI H
paccMarpuBaeMbIX MPOOJIEM, COOTBETCTBUE COACP)KAHUS 3asBJICHHOH TeMme,
HAYYHOCTb SI3bIKA W3JIOKEHHMs, 3asBICHHAS TeMa PACKpbITa HEJIOCTATOYHO
MOJTHO, OTCYTCTBYIOT HOBEHIIINE JINTEPATYPHBIE UCTOYHUKH TI0 POOIIeMe, TPH
oopmiieHIH PabOThI IMEIOTCS HEJ0UETHI.

«Y TOBJIETBOPUTEIBHOY,
[IOPOrOBBIA YPOBEHb

CooTBeTCTBHE IIEJIIM W 3aja4aM JUCIMIUIMHBI, COJepKaHHe paboThl HE B
MTOJTHOM Mepe COOTBETCTBYET 3asBICHHOW TeMe, 3asBJIEHHAs TeMa pPacKpbhITa
HEIOCTaTOYHO TIOJHO, HWCIOJIb30BAHO HEOONBIIOE KOJIMYECTBO HAYYHBIX
WCTOYHUKOB, HapylleHa JOTMYHOCTh M TIOCJIEI0BATEIHHOCTh B H3JIOKEHHH
Marepuaia, Ipu ohopMIICHHUH paOdOThl IMEIOTCS HETOYETHI.

«HeynoBneTBOpUTEIBEHO»
HU3KHUH YPOBEHb

PaGota He COOTBETCTBYeT LM W 3amadaM JUCIHUIUIMHBI, COJEp)KaHHE
paboThI HE COOTBETCTBYET 3asBJICHHOW TeMe, CoIepiKaHHe pabOoThI N3JI0KEHO
HE HAYYHBIM CTHJIEM




4.3 OueHOYHBIE CPEICTBA /IJIsl MPOBEIEHUS TEKYIEro KOHTPOJs yCIeBaeMOCTH
TecToBbIC 3a1aHUSA
1. 3anumure npaBUIbHBINA OTBET.
[tamm (Hem. Stamm, OyKBaJIBHO - CTBOJI, OCHOBA) — YUCTAsl KyJbTypa OMPeaeIEHHOTO BHU/Ia
MHUKPOOpPraHU3Ma, y KOTOPOIro H3y4eHbl MOP(OJIIOTHYECKHE U 0COOEHHOCTH.
IIpaBuibHBII 0TBeT: (HU3NOIOTUYECKUE

2. 3anuummTe NpaBUIbHBINA OTBET.

MHOroMOJNEeKyJISIpHbIE KOMILUIEKCHI, OKPYXKEHHBbIE BOJHOW OO0OJOYKOH U CIOCOOHBIE
MOTJIONIATh U3 OKPY>KAIOIIEel CPe/bl ONpPENEeICHHbIE BEIIECTBA, HOCSIT Ha3BaHUE

IIpaBuJbHBIN 0TBET: KOAIlEPBATHI (KOAIICPBATHBIC KAILJIN )

3. 3anuimTe NpaBUIbHBIM OTBET.

Ha kaxnapli mnocnenyrooluid ypoOBEHb IMINEBOM LEMH IEPEXOJUT B CPEIHEM OKOJIO
SHEPIrUU MPEAbIAYILIEr0 YPOBHS.

IIpaBuabnbliii oTBeT: 10% 3HEeprun

4. 3anumuTe TpaBUJIbHBIN OTBET.
buotnueckue (akTophl - 3TO COBOKYIMHOCTH BIUSHUHN JKU3HENEATEIbHOCTH OJHHUX

Ha JIpyTHeE.
IIpaBHJIBbHBIN 0TBET: OPraHU3MOB

5. 3anuimmuTe NpaBUIbHBIA OTBET.

duznueckue yciaoBUs cpebl (TeMIiepaTypa, BIaXKHOCTh, OCBEIIEHHOCTb, XUMHUUECKUM COCTaB
OKpYXaloIlen cpeibl) OTHOCATCS K (hakTOpaM HEXHUBOU MPUPOJIBL.

IIpaBuJbHBIN 0TBET: A0MOTUYECKUM

6. 3anumuTe NpaBUIbHBIN OTBET.
[TapazuTu3M - THI B3aMMOOTHOIIEHHUH, NMPH KOTOPOM OPraHU3M-TIOTPEOUTENh MCHOIb3YET
JUId CBOEM MOJIb3bl (KaK MCTOYHMK IHILM, MECTO MOCTOSHHOIO WJIM BPEMEHHOIrO

oOuTaHus).
IIpaBuJIbHBIN 0TBET: OPraHU3M XO035HHA

7. 3anuimTe NpaBUIbHBIN OTBET.

Arposkocucremsl (arpoleH03bl) — HCKYCCTBEHHBIE IKOCUCTEMBI, BOSHUKAIOIIME B PE3YJIbTATE
JesATeILHOCTH YeloBeKa (ITaliHu, CEHOKOCHI, TaCTOUIIA).

IIpaBHJIBHBIN OTBET: CENbCKOXO351CTBEHHON

8. 3anuirTe NpaBUIbHBINA OTBET.

Co3gateneM TepBOW  SBONIONMOHHOM  TEOpUM  cTajd  BBIJAOLMiics  (paHIy3CKUid
€CTECTBOUCIIBITATEND .

IIpaBuabubiii oTBer: XKan batuct Jlamapk

9. 3anummuTe NpaBUIbLHBIA OTBET.
Mopdoaoruueckuii KpuTepui — 3TO CXOJCTBO BHEUTHETO U CTPOEHUSI OPTraHU3MOB.
IIpaBUJIbHBIN OTBET: BHYTPEHHETO

10. 3anummre NpaBUIbHBIA OTBET.

Y. JapBuH A0Ka3aj, 4TO 3BOJIIOIHUSA OCYUIECTBIIAETCS MO/ BIUSHUEM otbopa,
KOTOPBIH 0a3upyeTcs Ha HACIEACTBEHHON M3MEHYUBOCTH OPraHU3MOB.

IIpaBUIBHBINA OTBET: €CTECTBEHHOI' O

11. 3anummre npaBUIbHBIA OTBET.



[TonmuMepbl COCTOAT U3 MOBTOPSIFOLIMXCSI 3BEHbEB
IIpaBMIbHBIN 0TBET: MOHOMEPOB

12. 3anuimunTe npaBUIbHbIN OTBET.
BemectBa, KOTOphIE HE PAaCTBOPSAIOTCS B BOJIE HAa3bIBAIOTCS

IIpaBuibHbIi 0TBeT: rUAPOHOOHBIMU

13. YcTaHOBHTE COOTBETCTBUE MEXKAY COCOOAMH Pa3MHOXKEHUS M PUMEpPaMH

ITpumep Cnoco0 pa3MHOXKEHUs
A) moYKoBaHMUE I'UAPHI 1. 6ecriosioe
b) JIeJIeHUe KJIETKH 2. mosuoBoe

OakTepuu HaJIBOE

B) napreHorenes muén

I') oOpa3zoBanue  ycoB
3eMJITHUKH

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

14. YcTaHOBUTE COOTBETCTBUE MEXK1Y OPraHOMAAMHU KJIETOK M UX XapaKTEPUCTUKAMU

XapakTepUCTUKU OpraHou sl
A) 00pa3yroT NoJIMcoMy 1. puboCOMBI
b) nmpoucxomutr cuHTE3 2. XJIOPOIIACTHI
Oenka
B) MPOUCXOJUT
dboTocuHTE3
I') cocroar w3  aBYX
CyOBeaMHUIL
JI) cocrosaT U3 TpaH C
TUJIAKOUAMU

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

15. VYcrtaHoBHTE MOCIEA0BATENBHOCTh MPOLIECCOB (DOPMHUPOBAHMS TNPHUCIIOCOOJEHHOCTH K

YCIIOBUSIM Cpeibl OOUTaHUS
1. ®eHoTUNIYECKOE MPOSIBIICHUE MyTallun
2. CkpemuBaHue ocodeld - HOCUTENeH MyTaIiH
3. 3akpenuieHue afanTally eCTECTBEHHBIM 0TOOPOM
4. Bo3HUKHOBEHUE MyTalluil y psiia ocoOeil B monyJisuuu
5. 3menenue renodoxaa nonyJasuuu
IIpaBuabHbIii oTBeT: 42135

16. Ycra"oBure MMOCJICAOBATEIIBHOCTh  DBOJIIOIUOHHBLIX  HM3MEHECHUM

NeSITCIbHOCTY Ha Pa3HBIX dTanax aHTPOIOreHe3a
1. M3roTOBJICHNE MEXaHU3MOB U3 METalIa
2. U3rOTOBJIEHUE KaMEHHBIX HAKOHEYHUKOB AJIs1 CTpEII
3. U3rOTOBJICHHE TPUMUTUBHBIX OPYIHI
4. UCNI0JIb30BAHUE €CTECTBEHHBIX MPEAMETOB IIPUPOIBI
IIpaBuabHbIii oTBeT: 4321

B

OpyJIMITHON

17. 3aKoH TOMOJIOTUYECKUX PSII0OB HACIEICTBEHHON N3MEHYMBOCTH CHOPMYITHPOBAT:

(7)) I'. Mennenn
(?) T. Mopraun
(") H. BaBuios
(?) Y. HapBun



18. Kakoit wmerton wucnonp3oBanm . MeHaenb 0OpU  HM3yYCHHH 3aKOHOMEPHOCTEH
HACJIEeICTBEHHOCTHU ?

(?) reneasioruyeckuit

(1) rubpuonoruyeckuii

(?) GuoxumMuYeCKuit

(?) 6:U3HEOBBIMA

19. BeibepuTe npaBUIbHOE YTBEPIKICHUE:

(!) mepBuyHas aTMocdepa uMena BOCCTAHOBUTEIIBHBIN XapakTep

(?) mepBuuHas atMocdepa UMeNa OKUCIUTEIbHBIA XapaKTep

(?) cBOOOIHBIN KHCIIOPO MOSIBUIICA B aTMOC(Epe B pe3yIbTaTe JesSTeNbHOCTH reTepoTpodoB
(?) B mepBUYHOI aTMOC(EpPE OTCYTCTBOBAIM METaH M aMMHAK

20. ITpryrHOM reHHOM MyTaIlui HE HAa3BIBAIOT:

(?) M3MeHeHHE MOCIIe0BATEIbBHOCTU HYKIJICOTH IOB
(?) yaBoeHue HYKJICOTH I0B

(?) moTepu HYKJICOTHIOB

(!) kpaTHOE yBEIMYCHUE YU CIIA XPOMOCOM

21. Kakx Ha3bpBaeTCs COBOKYITHOCTH MHOT'OOOpPA3HBIX W CJIOXHBIX B3aWMOOTHOIICHHH,
CYIIECTBYIOIIUX MEXKITY OPraHU3MaMH U YCIOBUSMU CPEIbI:

(?) ecrecTBEeHHBII OTOOD

(?) HacnencrBeHHasi K3BMEHYMBOCTD

(!) 6opnba 3a cymiecTBOBaHUE

(?) uckyccTBEHHBIN OTOOD

22. Uto sBisieTcs 37eMEeHTapHOM eIMHULIEH 3BOJIIOLUN:
(!) monmynsuus

(?) monBuAg

(?) ocobn

(?) BUA

23. K abnotnueckum (GakTopam, ONMpeAeNISTFOIIMM YHCICHHOCTh TOMYJISIIUNA, OTHOCST:
(!) TemmepaTtypa

(?) moHMXEHM e TIII0IOBUTOCTH

(?) mapa3zutuszm

(?) xOIMYECTBO KOHKYPEHTOB

24. Kaxkoe yrBepkaenue npo supycsl HE BepHo?

(?) BUAHBI TONBKO B JIEKTPOHHBIA MUKPOCKOIT

(?) obnagaroT CBOMCTBAMHM KUBOW U HEXKUBOW MaTEPUHU
(!) oTHOCATCS K KJIIETOYHBIM CTPYKTYpaM

(?) conepxaT OfHY U3 HYKJIEUHOBBIX KUCJIOT

25. bakTepuu HEe UMEIOT:
(?) K1ETOYHON CTEHKH
(?) AHK

(1) sapa

(?) nuTOMIa3MBI

26. IIporiecc ciustHUS MOJIOBBIX KJIETOK HA3BIBAETCS:
(!) omnooTBOpEHME
(?) ramerorenes



(?) smOpuorenes
(?) oBorenes

27. B npouecce clusiHUS MY>KCKOH U JKEHCKOH IOJOBBIX KJIETOK 00pa3yercs:
(?) ooronuit

(?) rartongHas 3UuroTa

(!) munmonHAs 3UTOTA

(?) 3apoaplin

28. YeTtBepTas (ha3a MUTO3a HA3BIBACTCS
(1) Tenodaza

(?) anadaza

(?) npodaza

(?) metadaza

29. bnactyna oOpasyercs B pe3ybTaTe
(?) orutomoTBOpEHUS

(?) metioza

(!) npobieHus 3UTOTHI

(?) MUTpaLM¥ KJIETOK

30. BeiOepuTe XapaKTepUCTHKY PACTUTEILHON KIETKH
(?) xeToyHas CTeHKAa OTCYTCTBYET

(?) crtoco6 nuTaHus reTePOTPOPHBII

(?) 3amacHoO€ BEIIECTBO - TJIMKOT'€H

(!) crtoco6 nuTaHus aBTOTPOPHBIN

31. Kakue PHK cambie ManieHbKurE 11O pazmepy?
(?) MmaTpuuHbIe

(?) pubocomubIe

(!) TpanciOpTHBIE

32. YV KakuX JXUBBIX OPraHW3MOB HE HMMEETCS Cpa3y OOOMX COCTUHEHUN HYKJICHHOBBIX
KHUCIIOT?

(?) uBeTKOBBIEC pacTeHUs

(?) sykaprOTHYECKHUE OPTaHU3MBbI

(!) BupycHI

33. benok cocrout u3z 100 amuuokucinor. CKoJIbKO HyKJI€OTHZIOB B MoJiekysne JIHK,
KOAMPYIOIIeH JaHHBIH OesToK?

(?) 100

(?) 200

(1) 300

34. B supax KIETOK CIM3HCTOH OOOJIOYKM KHIIEYHUKA ITO3BOHOYHOrO >KUBOTHOro 20
xpomocoM. Kakoe 4nciio XxpoMocoM OyeT UMETh PO 3UTOThI 3TOTO KUBOTHOTO?

(1) 20 xpomocom

(?) 40 xpomocom

(?) 60 xpomocom

35. B monekyne JJHK kommuecTBO HYKJICOTHAOB ¢ TyaHMHOM cocTaBisieT 20 % ot oOrmiero
yycna. CKOIbKO HyKJI€OTHI0B B % C THMHUHOM B 3TOH MOJIEKYJIE.

(?) 20%



(1) 30%
(?) 40%
(?) 50%

YcTHbI# Oonpoc.

1. HazoBUTE OCHOBHBIE MOJOXKEHHUS KICTOYHONH TEOPUH.

2. Kakne O0COOCHHOCTH CTpPOEHHUs OEJNKOB TO3BOJSIIOT WM BBINOJHATH Pa3HOOOpa3HbIE
byuakun?

3. Kakoe 3HaueHuE B KJIETKE UMEIOT YIIeBOAbI?

4. CtpoeHue u QyHKLIHUN MEMOpPaHbl 3yKapHUOTHUECKON KIIETKH.

5. Kakoe cTpoeHne UMEIOT MeMOpaHHBIE OPraHOU Bl yKAPHUOTHY €CKOU KIICTKHU?

6. KakoBo cTpoeHue sapa 3yKapuoTUUECKON KIIETKU?

7. CTtpoeHue U (pyHKIIMU HYKJIEUHOBBIX KHCIOT.

8. Kakoe cTpoeHue 1 3HaueHUuE UMEIOT XPOMOCOMBI?

9. KakoBa CyIHOCTb SHEPreTUYeCcKOro oOMeHa B KieTke?

10. HazoBuTe 1 0xapakTepu3yiiTe OCHOBHBIE ATallbl OMOCHHTE3a OelnKa.

11. I'eneTnueckuii KOI U €ro CBOMCTBA.

12. Yro Takoe oTocunTe3? HazoBuTe ero sTamnbl U 3HAaUECHUE.

13. MuT03 1 ero 6MoIOrnYecKoe 3HaYCHHE.

14. HazoBute ocHOBHBIE cOObITHUS HHTEpda3bl. [IonroToBKa KIETKU K JEIEHHUIO.

15. Meii03 1 ero 6M0J0rn4ecKkoe 3Ha4YeHHE.

16. HazoBuTe OTIIMUMs MATO3a OT MEHO3a.

17. Yro Takoe onTorenes3? Kakoso ero 6uonorunueckoe 3HaueHHE?

18. Kakuie MeTOIbI COBPEMEHHOM Ir'eéHETUKU BaM U3BECTHBI?

19. B uem paznuyue u CX0JCTBO MAaKPOABOJIOIIMU U MUKPOIBOJIIOIUN?

20. Kakue cymiecTByroT ajaeoHTOJOTHYECKHE JOKA3aTEeNbCTBA IBOIIOLMH?

21. Yro noka3bplBaeT HAIMYNE y KUBOTHBIX PYJIUMEHTOB U aTaBU3MOB?

22. HazoBHTE IBUKYUIUE CUITBI SBOJIIOLIUH.

23. HazoBute HaciencTBeHHBIE 3a00JIEBAHNS YEIIOBEKA.

24. KakuMu yepTamMH OTIMYAIOTCS YenoBeueckue pachl? YeM MOKHO O0OBSICHUTH YCTOMYHBOCTD
PACOBBIX IPU3HAKOB?

25. B yeM 0cOOE€HHOCTh THOPHIOIOTUYECKOT0 MeToAa?

26. Kakue OMoI0rnyecKue sBJICHUS JIeKAT B OCHOBE KOMOMHATUBHON M3MEHYMBOCTH?

27.Yro takoe Bua? HazoBute KpuTepuu BUAa, 1aiTe UM XapaKTEePUCTHUKY.

28. HazoBuTe NBMKYIIME CUIIBI SBOJIIOLMU U YCTAHOBHUTE UX B3AUMOCBS3H.

29. HazoBuTe 4epThl NPUCIOCOOIEHHOCTH K Cpezie 0OUTaHUs y PbIO U IITHULL.

30. HazoBHUTE OCHOBHBIE TUIIOTE3bI IPOUCXOKACHUS )KU3HH, PACKPOUTE UX CYIIHOCTD.

31. Ha3oBHUTe OCHOBHBIE 3Tallbl aHTPOIOr €HE3a.

32. CxoncTBa U OTJIMYHUS YEIOBEKA C )KUBOTHBIMU.

33. Dkosnoruyeckue GakTOPbl U CPEIIbI KU3HHU.

34. UeM OTJIMYIAIOTCS arpOdKOCHCTEMBI OT €CTECTBEHHBIX YKOCHCTEM?

35. KakoBa npuunHa cMeHBI OMOLIEHO30B M KaK OHA OCYIIECTBISETCA?

36. [laiiTe onpenenenre XUIHAYECTBA U TlapazuTtu3ma. [IpuBenure mpuMepsl U3 )KUBOTHOTO H
PacCTUTENBHOI'O MUPA.

37. KakoBsl BakHeMHIMe monoxenus yuenust B. V1. Bepnaackoro o 6uocgepe?

38. UTo moHMMaeTCs 1MoJ1 aHTPOITOTCHHBIM BO3JICHCTBHEM Ha Orochepy?

39. B uem BeIpakaeTcs BIUSIHUE COMMAIBHO-IKOIOTHYECKUX (PaKTOPOB HA 37I0POBBE UEIIOBEKA ?

40. bruoTexHoJIOTHs KaK OTpacib MPOU3BOICTRA.

41. Dxomornueckne W dTHUeckue mpodiembl. MO — reHernuecku MOAUPHUIIMIPOBAHHBIC
OpraHU3MBbI.

42. DTrKa OMOTEXHOIIOTMYECKUX U TeHETUYECKUX IKCIIEPUMEHTOB.

43. IlpumeHeHue OHMOTEXHOJOTMM W  TEXHUYECKHMX CHCTEM B  T€0/I€3UYECKOM
KapTorpadupoBaHUHU.



TeMbl 10KI210B

1. Vicropus oTKpbITHS KieTku. KieTouHas Teopusi CTpOSHHs OpraHU3MOB.

2. MeToibl MOJICKYJISIPHOM U KJICTOYHOW OMOJIOTHH.

3. IlpakTnueckoe 3Hau€HUE NPOKAPUOTUYECKUX OPraHU3MOB (HAa NpUMEpax KOHKPETHBIX
BHJIOB).

4. Bupycbl. OcoOEHHOCTH OpraHU3alluy U 3HaUYEHHE.

5. Ucropus pa3BuTHSs S3BOMIOIMOHHBIX uaen 1o Y. JlapsuHa.

6. XemocunTes. PazHooOpazne opraHu3MoB - XeMOCHHTETUKOB.

7. JIBU>KEHUsl y pacTEHUH.

8. CoBpeMeHHbIE TIPE/ICTaBICHUS O 3apOXKJIEHUU KU3HHU. PaccMOTpeHne 1 OIeHKa pa3IudHbIX
TUIOTE3 MPOUCXOXKICHUSI.

9. CoBpeMeHHBII dTan pa3BUTHA yesoBeuecTBa. YenoBeueckue pacsl. OmacHOCTh pacu3ma.

10. Bo3geiicTBue uenoBeka Ha MPUPOJY HA PANTMUYHBIX HTalmax Pa3BUTHUS YEIOBEUECKOIO
of1miecTna.

11. Ana»poOHbBIE MUKPOOPIaHU3MBbI KaK 00bEKTHI OMOTEXHOJIOTUU U BO30YAUTENN OONE3HEH.

12. BnausHMe KypeHHs, YHOTpeOJIeHHs alKorojs ¢ HApPKOTHKOB pPOAMUTENSIMH Ha
SMOpPHOHANILHOE Pa3BUTHE peOEeHKA.

13. ®epmMeHnTsl, U UX POJIb B OpranusMe. HapyieHus npu ux HegocTaTke U U30bITKE.

14. T'opMOHBI U UX poJib B opranu3me. Hapyienus npu ux He1oCTaTKe U U30bITKE.

15. 3nauenue ¢porocunrtesza. Bausiaue paznudabix GaKTOPOB HA CKOPOCTH (DOTOCHHTE3A.

16. MeTobl N3ydeHUs] MAaKPOIBOJIIOLIUH.

17. Cum0OM03 B )KM3HU PACTEHUH U KUBOTHBIX.

18. buonuka. TexHHUYECKU B3I/ HA KUBYIO IPUPOTY.

19. buonoruyecku akTuBHbIe J00aBKku. [Tosib3a nim Bpen 1Jisi OpraHu3Ma 4ejioBeKa.

20. bBuopuTMBI )KU3HH.

21. BiusHrue MoOUIIbHBIX Teae(OHOB HAa OPraHU3M YEIOBEKa.

22. TlpomsblnieHHasi OMOTEXHOJIOTHA. bruoTrexHomornueckne MeToJbl OYMCTKU CTOYHBIX BOJ,
YTHJIA3AIUN OBITOBBIX U TPOMBIIIUICHHBIX OTXOJIOB.

23. 3arps3HsoNMe BEIIeCcTBa, MPEACTABIAIONIME HAaWOOJbIIYIO OMACHOCTh JJis 4YelloBeKa U
MIPUPOJTHBIX OMOTHYECKUX COOOIIIECTB.

24. Ycnexu COBPEMEHHOM M'eHETUKU B MEAUIIMHE U 31paBOOXPAaHEHUU.

25. BiusiHue 6MOIOrMYecKUX MPOIIECCOB Ha TMHAMUKY U3MEHEHHH 3eMHON TOBEPXHOCTH.

26. BozpaeiicTBue uvenmoBeka Ha MPUPOAY Ha PA3IUYHBIX ATalax pPa3BUTHUSI YEIOBEUECKOTO
o01iecTna.

277. BiusiHAE OKPY’KaOLIEH Cpelbl U €€ 3arpsA3HEHMUs Ha Pa3BUTUE OPraHU3MOB.

28. DKOJIOTMYECKHE KPU3UCBI M 3KOJIOTMYECKHE KaTacTpodbl (ucTtopudeckue (hakrThl).
[IpenoTBpamienre nx BOSHUKHOBEHUS.

29. PaunoHanbHOE HCMONBb30BaHHE M OXpaHa (KOHKPETHBIX) HEBO30OHOBUMBIX MPUPOIHBIX

pECypcoB.
30. PanuonanpHOE HCHOJB30BAaHHE M OXpaHa (KOHKPETHBIX) BO30OHOBHMBIX MPUPOIAHBIX

peCypcoB.
31. KiimMaTuueckre U3MEHEHUS Y UX BIIMSIHUE HA FEONE3UI0.
32. BausHue 3K0CHUCTEM HA TEOAE3NUECKAE U3BICKAHU.

4.4. OueHouHble cpeaAcTBAa AJis1 NpoBeaeHus 1u¢ epeHINPOBAHHOIO 3a4eTa

Bonpocs! pias auddepeHIHPpOBAHHOIO 3a4eTa
1. buonorus kak Hayka. MeTonapl MO3HAHMS >KMBOW MNPUPOJIBI. YPOBHU OpraHU3allUU
OHOCHCTEM.
2. XUMHYECKUH COCTaB KIETKH, WX (PYHKIMH. XUMHYECKHE DJIEMEHTHI: MaKpOdIEMEHTHI,
MUKPOJJIEMEHTHI.
3. benku. CoctaB u crpoenue 6enkoB, ux pynkaun. ATD: ctpoenne u QyHKIHIH.
4. YTneBoabl U JIUMH/IBI, COCTaB, PYHKIIUHU.



5. Hykneunossie kuciotel: JIHK nu PHK. Ctpoenne u ¢pynkiuu JIHK. Ctpoenue u GpyHKIun
PHK.

6. Tumbl KJIETOK: »yKapuoTHUecKas U mpokapuoTudeckas. (OCOOEHHOCTH CTPOCHHUS
IpoKapuoTH4Yeckod KJIeTKH. (OCOOEHHOCTH CTpPOEHUs MpokapuoTuueckod KkieTku. CrpoeHue
AYKapUOTUYECKOUN KIIETKH.

7. OCHOBHBIE OTJIMYUS PACTUTEIILHOM, KUBOTHOIN U IpUOHON KIIETKH.

8. MeMOpaHHBIE OPraHOU/IbI DYKAPUOTUUYECKON KIETKH, X (DYHKIIHH.

9. HememOpaHHbIE OpraHOH bl 9YKAPHOTHY €CKON KIETKH, UX (QYHKIHH.

10. OOGmeH BemiecTB, WM META0OIM3M. ACCUMHIISAIUS W JUCCUMWIALMUSA — JBE CTOPOHBI
MeTabonu3ma.

11. DHepreTnueckuii 0OMEH B KJIETKE, €T0 CTaIUH.

12. Ilnactuueckuii oomeH. ®orocunTe3. Ctamuu HoTOCHHTE3A.

13. XemocuHTe3. XeMOCHHTE3UPYIOIIHE OaKTEPUH.

14. Peakuun MatpuyHoro cuntesa. Permmkanusa JIHK. Tpanckpumnius, 3Tansl TpaHCKPUIILUH.
TpaHcnauus, dTanbl TPAHCISILUU.

15. 'emeTnyecKknii KO U €ro CBOKCTBA.

16. Bupycbl. OcoOGEHHOCTH CTPOEHHS U KU3HEHHOTr 0 IIUKJa BUpycoB. bakTeprnodaru. bonesnu
pacTeHuil.

17. J)Ku3HeHHBIN UK KIETKH.

18. UuTtepdasa u muto3. Pa3zel MuTo3a. bromornueckuii CMbICT MUTO3a.

19. XpoMOCOMBI, X TAIUIOUIHBINA M TUTUIOWIHBIN Ha00p. XPOMAaTHIBL.

20. Meiio3. Ctanuu Meiio3a. buonorndeckuii CMBICI B 3HAYCHHUE Mei03a.

21. ®opMBbI pa3MHOXKEHHUSI OPraHU3MOB: OECIION0e U MOI0BOE. Buabl 6ecronoro pa3MHOKEHHUS.

22. ITonoBoe pa3MHOKeHHE. DOPMBI TTOJIOBOT'O Pa3MHOKEHUSI.

23. TlonoBoe pasmHOokenue. OOpazoBaHHE TOJOBBIX KJeTOK. OmiomorBopenue. OTauuus
MI0JIOBOT'O Pa3MHOXEHUS OT OECIOoNOro.

24. UnpuBuayaipHOE pa3BUTHE. OMOPHOHAIBHOE pa3BUTHE. OTanbl 3MOpPUOHAIBHOTO
pa3BUTHUS y TO3BOHOYHBIX KHUBOTHBIX.

25. IToctaomMOproHanbHOE pa3BuTHE. THIIBI TOCTAIMOPHOHAILHOTO Pa3BUTHUS . BiusiHMe cpenbl Ha
pa3BUTHE OPraHU3MOB; (JaKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOXKICHHbIE YPOJICTBA.

26. Poct u pazButue pacreHuil. OHTOr€He3 IIBETKOBOT'O PaCTEHUS: JBOWHOE OMJIOIOTBOPEHHUE,
CTpOGHHE CEMEHH, CTaauu pa3BUTUs PocT u pa3ButHe pacTeHuil. OHTOreHe3 IBETKOBOI'O PaCTEHHS:
JBOMHOE OMJIOJOTBOPEHUE, CTPOCHUE CEMEHH, CTaJNU Pa3BUTHS.

27. Ilpenmert u 3a7a4u TeHeTUKU. MeToabl TeHeTHKU. OCHOBHbIE T€HETHUECKHE MOHSTH L.

28. 3aKOHOMEpPHOCTH HAcleJOBaHMS IPHU3HAKOB, yCTaHOBiIeHHbIe [. Mennenem. 3aKoHBI
HaciemoBaHus I'. MeHaens, ero rumoTe3sl.

29. CuemieHHOE HacleOBaHME IIpU3HAKOB. XpomocomHas Teopus T. Moprana.
HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C I10JIOM. | eHeTuuecKkne KapThl.

30. Buabl M3MEHUYMBOCTU: HACJIEICTBEHHAss W HEHACIEICTBEHHAs. 3aKOH T'OMOJIOTHYECKUX
PS10B.

31. MyranuoHHasgs W3MEHYMBOCTb. Buabsl MyTauuii M NPUYUHBI HUX BO3HUKHOBEHHS.
Knaccuduxanus myranuii. MyTtarenHsle (pakTopsbl.

32. HacnenctBennble 3a00jeBaHUS 4YeJOBEeKAa. [ pynmbl HACIEACTBEHHBIX 3a00JIEBaHMIA.
bonesnn ¢ HacneACTBEHHOM MpeapaclofioKEHHOCThI0. 3HAYE€HHUE MEIUIIMHCKOW TEeHETUKU B
NPEAOTBPAIICHUN U JICUCHUH TeHETHYECKUX 3a00IeBaHI YelloBeKa.

33. TI'eneruka uyenoBeka. Kapuortunm uenoBeka. OCHOBHBbIE METOJbl TEHETUKH YEJOBEKA.
[TpuHnMIBI 370pOBOrO 00pasa XKU3HU, IUMATHOCTUKH, MPOQUIAKTUKUA M JIEYEHHUS] T€HETUYECKHX
6one3Heil. Meauko-reHeTuyecKoe KOHCYJIbTHPOBAHHE.

34. DBomronMoHHas Teopust U €€ MecTo B Ouosiornu. BimsHuE 5BONIOLIMOHHON TeopuM Ha
pa3BUTHE OMOJIOTUU U IpYyruxX HayK. CBUAETENbCTBA IBOJIOLUN.

35. DOBomonmonnas Tteopus Y. JlapBuna. IlpennochlIki BO3HMKHOBEHHS JapBHHH3MA.
JBrKy1ye cuiibl SBOJIIOLIMY BUIOB 110 /lapBUHY



36. CuHTeTHuYecKas TEOpUs OSBOJIOIUH M €€ OCHOBHBIC IMOJOXKEHUA. MUKPOIBOIIOIMS.
[Tomynauus Kak eIWHULIA BUJA U SBOJIIOLIUU.

37. JIBwxymue cuibl ((haKTOpBI)IBOJIOLMK BHAOB B mpupoae. IIpucrnoco0aeHHOCTh
OpraHM3MOB Kak pe3yJbTatT 3Bosmonuu. [IpuMeps! npucnocolieHuii y opraHu3MoB.

38. Bun u BunoobpazoBanue. Kputepun Buga. OcHoBHbIE (hOPMBI BUI000pa30BaHMUS.

39. MakposBomonust. Dopmsl 3Bosronnu. HeobpatuMocTs 3BOTIOIUH.

40. [lonay4Hble TpeCTAaBICHUSA O 3apOKIEHHM XM3HHU. HayuHble rUmoTe3bl BOSHUKHOBEHHS
JKU3HU Ha 3emiie.

41. HayanpHble dTanbl Ouojorudeckor sBojonuu. ['mmoteza PHK- mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE TPOTOKIETKU. IlepBble KIETKM M HMX OSBOJIOIMSL.
DopMHpPOBaHUE OCHOBHBIX I'PYII KUBBIX OPraHHU3MOB.

42. Pa3BuTHe )XU3HU HA 3eMJIe 110 dpaM H IEpUOaaM.

43. Cucrema opranmdeckoro wmupa. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIBI OPraHU3MOB.
XapakTepucTHKa KJIMMaTa U T€0J0rM4eCKUX MPOLIECCOB.

44. OcHOBHbIE 3Talbl 3BOMIOLMHM PACTUTEIBHOIO U KUBOTHOTO MHpa. Apomop¢do3bl y
pacTeHui U )KUBOTHBIX. [TosiBiIeHHE, paclBET U BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.

45. DBomronus yenoBeka. MeTopl u3yueHus: antpornoreneza. CXoACcTBa U pa3iUuUs YesioBeKa
U J)KUBOTHBIX. CHCTEeMaTH4eCcKOe MOJIOKEeHUE yenoBeka. JIBrkyiue cuiisl ((pakTopsl) aHTPOIIOreHes3a.

46. OCHOBHBIE CTaJMM M BETBH HBOJIOLMU YesoBeka OCHOBHBIE CTaUU M BETBU HBOJIOLUU
yenoBeKka. YenoBeuecKue pachl.

47. OcHOBHBIE cTaAMM aHTpororeHe3a. CxocTBa U OTJIMYMS YEIOBEKa C )KUBOTHBIMH.

48. Dxomorms Kak Hayka. 3agadyd M pas3feNbl dKOJOTHH. MeTOoAbl HKOJOTHYECKHX
uccrnenoBanuid. Cpenbl obutaHusi opraHu3moB. llpucrnocoOsieHuss OpraHu3MOB K JKU3HHU B Pa3HbBIX
cpenax.

49. Dxonormueckue (aktoppl. Kiaccudukamus skonoruueckux Qakropos. JlelicTBue
9KOJIOTHYECKUX (PaKTOpPOB Ha opraHusMmsbl. [Ipucrnocobienus opraHu3MoB K JIEHCTBUIO aOMOTHYECKUX
¢dakxTopoB.

50. buonoruueckue put™mbl. bruornueckue gpaxktopsl. Buabl 6M0THYECKHX B3aUMOICH CTBHIA .

51. Dxomornyeckue XapakTepuCTHKU momynsuud. CooOIIecTBO OpraHu3MOB — OHOIIEHO3.
CtpyKTypbl OHOIIEHO3A.

52. DKojoruyeckue CUcTeMbl (IKOCUCTEMBI). Tpodudeckue (MUIEBbIC) YPOBHU IKOCUCTEMBI.
[TumieBble ey u CeTH.

53. Ilpuponnsie u aHTpomoreHHele ’kocucteMbl. Yuenue B. WM. Bepuaackoro o Ouocdepe.
['panuibl, cocTaB U CTPYKTypa 6nocdepsl. BiusHnue antponoreHHsIx GpakTopoB Ha 6uochepy.

54. BiusHue COLMAJIBbHO-3KOJOrMYEeCKUX (aKTOpPOB Ha 3]0poBbe uesoBeka. IIpoGiema
TEXHOI'€HHBIX BO3JEHCTBUI Ha 370pOBbE 4YeJIOBEKa. Ajanrtanus OpraHu3Ma 4dejaoBeka K (hakropam
OKPY’KAIOIIEH CPeJIbl.

55. Cenekuus kak Hayka u mporecc. Yuenue H. V. BaBunoBa o meHTpax MHOroo0pasus u
MPOMCXOXKIEHUS KYJIbTypHBIX pacTeHuil. COBpeMeHHbIE METO/IbI CeNEKIIUU.

56. buoTtexHonorust Kak oTpacis npou3BoacTBa. OCHOBHbBIE HANIPABJICHUS, METOJIBI U OOBEKTHI
OMOTEXHOJIOTUHU B T€0e3UU. DTHKA OMOTEXHOJIOTNYECKUX U TeHETUYECKUX IKCIIEPUMEHTOB.

57. Pa3Bute OHOTEXHOJOTMH C TPUMEHEHHEM TEXHHYeCKux cucreM. IlpumeHnenue
OMOTEXHOJIOTUU U TEXHUYECKUX CUCTEM B I'€0J1€3UYECKOM KapTorpadupoBaHUU.
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