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AHHOTanus pado4eil mporpaMMbl JUCIHUIIIMHBI

Hucuuminaa «OOmass OHoJOrUs» BXOAUT B YacTh, (OPMHPYEMYH YYacCTHHKaMH 00pa30BaTEIbHBIX
OTHOLICHUH, sBNseTcs AucuuiimHOW mo BeiOopy OIIOIl GakanmaBpmara mo HampasieHHo moarotosku 35.03.08
Boanbie Ouopecypchl U aKBaKyIbTypa.

Hucuumnmaa peammsyeTcss Ha OuonormdeckoM (akymnprere Kadempodr (DHU3HOIOTHH pacTeHHWA W
omnorexnonornu. CoaepaHWe AWCHUIUIMHBI OXBaThIBA€T KPYT BOMPOCOB, CBS3aHHBIX C HM3YyYEHHEM CHEIH(PUKU
OpraHu3allid W Pa3BUTUS >KMBOH NPHUPOIBI, Pa3sHOOOpasWsi M YPOBHEW OpraHU3allMd >KHUBBIX CHUCTEM, OOIINX
3aKOHOMEpPHOCTEH WX (PYHKIMOHUPOBAHWS, HBOJIONUU W pacrpocTpaneHus. OCHOBHBIE pazfienaMu Kypca ooOmieit
OMOJIOTHH SIBISIOTCS MOJIEKYJIApHas OMOJIOTHS W YUYeHHE O KJIEeTKe, TeHETHKa, OMOJIOTHs Pa3BUTHS, IBOJONNOHHOE
yUeHHE U SKOJIOTHSL.

Hucuunnuna HaleJeHa Ha (hopmupoBanue CIIEAYIOINX KOMITETEHIIN T BBIITYCKHUKA!
obmemnpodeccronansubix - OIIK — 1, OIIK — 4, OIIK — 5, mpodeccronansabix — [IK — 4.

[IpenonaBanne AUCHMIUIMHBI MPEAYCMATPUBAET MPOBEACHUE CIEAYIOMINX BUIOB YUCOHBIX 3aHSATHH: JCKIHH,
NPaKTUYECKUE 3aHATHU, CAMOCTOSITEIbHAs paboTa.

PaGouass mporpamMma JUCHMIDIMHBI TpPEAyCMaTPHUBaeT TPOBENCHHE CIEAYIONINX BHUIOB KOHTPOJIA
ycreBaeMocTH B (opMe: KOHTPOJh TEKyIIeH YyCIeBaeMOCTH (B TECTOBOW WM YCTHOW (opme), TMPOMEKYTOUHBIH
KOHTPOJIb B ()OPME KOJUIOKBUYMOB U HTOTOBBII KOHTPOJIb B (hopMe 3adeTa.

OO0beM MUCHUIUIMHBI 2 — 3aY€THBIC SMHHUIBI, B TOM YHUCIE B aKaJeMHUYECKHX dacax IO BUAaM Y4eOHBIX
3aHATUH 72 yaca.

Ounas gopma o0yueHHs:

VY4eOHbIe 3aHATHS ®dopma
MPOMEXKYTOYHOMI
B TOM 4YHCJIe
X c c CPC aTTECTaINH (3a4eT,
HTaKTHasI T q MXCsl C TPenojaBaTeieM B
% OHTaKTHas paboTa o0yJaroIuxcs ¢ IpernojaBarenie , b depeHmpoBan
g 13 HIX oM HBIN 3a4€T,
5| o ° o £ o g uncne JK3aMeH
O| & = = g E = -
o ) = S O z 2 B 3K3a
R 2|2 | &E¢% 238z Men
<
S EEF |5FF
1 72 70 | 34 36 2 3a4yeT
3aouHas popma 00yueHuUs1
Y4eOHbIC 3aHATHS dopma
IIPOMEKYTOUHOMU
B TOM 4YHCJIE
K c c CPC aTTeCTaIuu (3a4eT,
§ OHTaKTHas padoTa 00yJaromuUXCcs C MPENoJaBaTeIeM »B | Tuddepenipporan
g 13 HAIX ToM HBIN 3a4erT,
3l e o | = ° = =g g meie 3K3aMeH
o ) = S 0 = Z 2 B 3K3a-
A R 2 &z = g8 Z MEH
[+
E 485 |=FF
3 72 12 6 6 56+4 3a4eT

1. Leau ocBOeHUs] JUCHUTITUHBI

Henstmu ocBoeHMsT AUCIMILIAHBI «O0IIast OMOIOTHSD) SIBISFOTCS:

- (opmupoBaHHE y CTYJEHTOB IIEIIOCTHOTO MPEICTABICHHUS O CHCTEMHON MepapXUIeCKON OpraHW3aIlii U CBOMCTBAX
JKUBBIX CHCTEM, HCTOPUYECKOM Da3BUTHU KHU3HH, POJIM OHOTHI B IMMOYBOOOPA30BAaHMU M JPYIMX IUIAHETAPHBIX
mpoleccax, O COBPEMEHHBIX HAMpaBiICHUSIX M MpolsjemMax OHOJOTMM; BOCIHMTAHUE 4YYBCTBA OTBETCTBEHHOTO
OTHOIIICHUS K )KMBOH MPUPOJE, TOHUMAaHUs CBOEH OTBETCTBEHHOCTH 3a Cy/Ib0y Orochepsl.

- (dopmupoBaHHe CHOCOOHOCTH BJaAETh OWUOJIOTMYECKOW TEPMHUHOJOTHEH, BOCIPUHMUMATh W KPUTHYECCKH
aHAJIM3MPOBATh HAYYHYIO MH(POPMAIMIO 00IIeOHMOI0rHUECKON HAMPaBIeHHOCTH, IPUMEHATh OMOIOIMYSCKUE 3HAHUS
MIPH OCBOCHUHW CHEIHWAIBHBIX JUCIUILUINH CTAaHOBJICHHE OCHOBBHI IS U3y4YeHUS NPOGECCHOHAIBHBIX TUCIHILINH,
(hopMHpOBaHUE €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS;

2.Mecto aucuunauesl B cTpykType OIIOII 6akanaBpuara
Hucuunnuna «O01mas 61onorus» BXOAUT B YacTbh, (GOPMHUPYEMYIO yYaCTHUKAMH 0Opa3oBaTeNbHBIX OTHOLICHUH,
sBisiercst pauctmiuimHod 1o BbIOopy OINIOIT OakanaBpuara mo HampaeiueHuio moarotoBkd 35.03.08 Bojxble

Omopecypchl 1 aKBaKyIbTypa.
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HI/ICLII/IHJ'H/IHa HUMCECT JIOTUYCCKUC U COACPKATCIBbHO-MCTOANUYCCKUEC CBA3UM C TAKUMHU JUCHUILIMHAMH, KakK
Ouosornyeckas XUMUA, TCOPUA O3BOJIIOLMUH, SKOJIOTUA, 300JI0IruiA, rcHETUKA U CCIICKIWA pBI6, MI/IKpO6I/IOHOFI/I5I pBI6 "

PBIOHBIX TIPOIYKTOB.

OcBoeHue JAHUCIUITTHHBI CHOCO6CTByCT q)OpMI/IpOBaHI/IIO HpeILCTaBHeHI/Iﬁ 00 06HII/IX 3aKOHOMCEPHOCTAX CTPOCHUA,
QJYHKI_II/IOHI/IpOBaHI/Iﬂ " Pa3BUTHUA XKUBBIX CUCTEM, IIOHMMAHUIO UX B3aWMOCBA3HN U POJIA B r100aTbHBIX IpoIeccax,
SIBJIIETCSI OCHOBOM JJIsT NU3Yy4YCHUSA HpO(I)CCCI/IOHaJ'ILHBIX JUCITUIIINH.

3. Komnerennuu ody4aronierocs, popMupyemMsbie B pe3yJibTaTe 0CBOCHHA TUCHHUILIMHBI (MepevyeHb
IJIAHUPYEMbIX Pe3yJIbTATOB 00YUeHHsI U MPOLEIYPa OCBOEHHSs).

Koa n HauMeHoBanue

Kox 1 HamMeHOBaHHe

Inanupyemblie pe3yJibTAThI

IIpouenypa ocBoeHust

komnerennnu u3 OIIOII | naaukaTopa o0y4yeHHs
AOCTHIKEHHS
KOMIIeTeH N i
OIIK-1.Cnocoben pemats | OIIK-1.1. Ucnons3yet 3naer: OcCHOBHBIE  CBOWCTBa | YCTHBIN u
TUIIOBBIC 33/1a49H OCHOBHBIE 3aKOHBI JKUBBIX CHCTEM, MUCBMEHHBI  ompoc,
npodeccnoHaIbHOM €CTECTBCHHOHAYYHBIX MHOTroOOpasue W  EIMHCTBO | peIIeHHue 3ajad,
JeSITeTbHOCTH Ha OCHOBE JUCLUTUTAH JUIs JKUBBIX ~ OPTaHM3MOB, YPOBHH | BBIIIOJHEHUE Kelic-
3HaHUI OCHOBHBIX 3aKOHOB | pEIlICHHS CTAHAAPTHBIX | OpTaHU3allMd >KU3HW, METObI | 3aJaHUi, HaNHMCaHHe
MaTeMaTHYECKUX, 3a/1a4 B 00J1aCTH BOJHBIX | OMOJIOTHYECKHX HCCIeNoBanmii; | pedepara,
€CTECTBCHHOHAYYHBIX U Onopecypcos u Ymeer: aHAIN3UPOBaTh, | TECTUPOBAHHE,
o0mienpodeccnoHaIbHBIX AKBaKyJIbTYpPBI 00001IaTh u KPUTHYECKU | JTUCKYCCUS
JHMCIHTUIAH C BOCHPHUHAMATH
MIpUMEHEHUEM 0011e01OIOTHIECKYIO
UH(POPMAITUOHHO- UHGOPMAITHIO; pemarhb
KOMMYHHUKAIIUOHHBIX 6I/IOHOI‘I/ILICCKI/IG 3ajJa4u,
TEXHOJIOTUH MOJIE30BAThCSl  OMOJIOTHYECKOM
TePMHUHOJIOTHEH; paboTaTh C
MHUKPOCKOIIOM
Brnaneer: HaBeIkaMH aHaIHM3a,
CHHTE3a, CpaBHEHHS u
00001IeHNSI
OIIK- 4. Cnocoben OIIK-4. O6ocHoBBIBaeT | 3HaeT: 0COOCHHOCTH BOAHOM U YcrHbii u
000CHOBATH U TOTOB U peam3yer OpraHM3MEHHOHU cpell OOMTaHHs | MMCHbMEHHBIH  OmpOC,
peann3oBaTh COBPEMEHHBIE | COBPEMEHHBIC M aJanTalid K HAM KHBBIX peuienue 3aj1ad,
TEXHOJOI'Mu B TEXHOJOI'M OLICHKU OpFaHI/ISMOB; BBIIIOJTHEHUE Keiic-
npodeccnoHaIbHOM COCTOSIHUSI BOJTHBIX 0COOCHHOCTH KJIETOYHOTO 3aJaHuid, HalMCcaHHe
JeATeIbHOCTH Ouopecypcos, CTPOCHHS JKUBBIX OPIaHU3MOB pedepara,
HCKYCCTBEHHOTO TECTHPOBaHHE,
BOCITPOM3BO/ICTBA U JTIUCKYCCHS

BbIpAIIMBaHUS PHIO U
JIPYTUX TUAPOOHOHTOB,
neyeOHO-

PO UIAKTHUECKIX
MEpONPUATUI B
PBIOOBOJTHBIX X0O3HCTBA




OIIK — 5. T'otoB k yuyactuto | OIIK-5. [IpoBogut 3Haer: OCHOBHBIC METONBI | Y CTHBIHN u
B IIPOBEACHUU abopaToOpHbIe aHAINU3El | OMOIOTUYECKIX Y | TUCBMEHHBIM  OMpocC,
9KCIIEPUMEHTAIBHBIX 00pasIoB BOAbI, peIO 1 9KOJIOTUYECKUX HCCIEIOBAHUMN, | pelIeHHe 3amad,
UCCIIeIOBaHUH B JOpYTUX TUAPOOHOHTOB npaBuia W yCJOBUS WX | BBIIOJHEHHUE Kelic-
podeCCHOHATEHOM BBITTOJTHEHUSI 3aJlaHui, HamnucaHue
JIeATCITLHOCTH VYmeer: mombupatb  MeTonsl | pedepara,

OMOIOTHYECKUX U | TECTHPOBaHHE,

OKOJIOTHYECKUX  HMCCIICAOBAHHUN | IUCKYCCHS

npu pereHnn

npo(eCCUOHANBHBIX  3a7ady U

OLICHUBATDH UX PE3yJbTATHI

Brageer HEKOTOpPBIMH W3 3THX

METOJIOB Ha TIPAKTHKE
[IK-4. Cnocoben [1IK-4. IIpumenser 3HaeT: COBpEMEHHBIE METOABI | YCTHBIN u
NPUMEHSATH COBPEMEHHEIC COBPEMEHHBIE METOIbI Hay4YHbIX  HCCIICIOBaHMH B | MUCBMEHHBIM  OMpOC,
METOJIBI HAYYHBIX HayYHBIX HCCIEOBAaHUI | 0OMacTu oOIIei OMoIorun permienne 3amad,
UCCIIeIOBaHUH B 001acTH B 00JIACTH BOJHBIX Ymeer: CaMOCTOSITEJIBHO | BBIITOJTHEHUE Kelic-
BOJIHBIX OHOPECYPCOB H OnopecypcoB u 0CBanBaTh JOTIOJTHUTENBHYIO | 3alaHii, HaNMCcaHHe
aKBaKyJIbTYPHI AKBaKYJIbTYPBI IS JTUTEPaTypy o yaeOHoii | pedepara,

OTIpEIETICHHST UX JUCITUTLITNHE Bnageer: | TectupoBaHnme,
3a1acoB HaBBIKAMU paboThI C | TUCKYCCHS
o0opyIoBaHHEM  JTabOpaTOpPHH
o0mied  OMOJIOrHMH,  BEIEHUSA

JOKYMCHTallMKU O Ha6J'I}OI[€HI/ISIX
1 OKCIICPpUMEHTAX

4. O0beM, CTPYKTYpa U cofepKaHne TUCHUTINHBI.
4.1. O0BeM IUCHUIUIMHEI COCTABIISIET 2 3aYETHBIX €IUHUILIBI, /2 aKaJeMAUYECKHX Yaca
4.2. CTpyKTypa JUCITUTUIMHBI
4.2.1. CtpykTypa JUCUUILUTUHEI B OYHOH dopme

Ne | Pa3gensl U TEMBI JUCIHUILIMHBI O Bunger  yueGHOW  pabotsl, | Cam. DOopMBI TEKYILIETO
/T | MOAYJSIM BKIIOYAasi CaMOCTOATEIbHYIO | pal. KOHTPOJIS
& | paboTy CTyeHTOB (B 4acax) YCIIEBaEMOCTH U
§ = § E 5* E % é IIPOMEKYTOUHOM
5} TR 8 ®
3 % E § % § ? % aTTeCTalluU
EETIR-E I
= =i S
Mogyns 1. Knetku u opraHu3Mbl
1 PKuBEbIE CHCTEMBI H NX CBOMCTBA 1 2 2 VY cTHBIH u
2 KrneTka — aeMeHTapHas 2 2 IIMCBMEHHBIA  OTpOC,
CprKTypHO—q)yHKuI/IOHaJILHaﬂ penicHue 3a1aq,
€QUHUIA )KUBBIX OPTraHU3MOB BBITIIOJTHCHHUEC Kelic-
3 XMMUYECKUI COCTaB KIICTKH 2 2 3a/1aHMH,
4 (OOMeH BEUIECTB U TPEBPAIEHUE 4 4 TECTpOBaHUC
PHEPTHH
5 PasMHOXKEHHE OpPraHU3MOB 2 2
6 MHEIMBUIYyaTEHOE PAa3BUTHE 2 2
OpraHu3MOB
7 IHaciencTBEHHOCTh M U3MEHUYUBOCTD 4 4
OpraHu3MOB
HUmozo no mooynro 1: 16 18 2 KostokBuym
Monyib 2. HagopraHuameHHbIe YPOBHU OPraHU3ALUHN JKU3HH
8 DBOJIOIIMOHHEIN moaxoA. Teopus 1 2 2 Y cTHBIIT u
beomonuu Y. JlapBuna MHUCBMEHHBIA  OMpOC,
9 MUKpO- 1 MaKpO3BOIIOLUS 4 4 pemienne 3amad,




10 [DTarmbl 3BONIOIMK KU3HU HA 3eMIIC. 2 2 BBITIOJIHCHHE Keiic-
11  |AyT- ¥ JeMIKOJIOTHSI. 4 4 3aJJaHuH,
12  [DxocucTeMbl 4 4 TCCTUPOBAHUC
13 |buocdepa u yemoBek 2 2
HUmoeo no mooynio 2. 18 18 KomnokBuym
UTOT'O: 34 36 2 3ayer
4.2.2. CTpyKTypa AUCIUIUIMHBI B 3209HON (hopme
Ne | Pa3genbl U TeMbl IUCHMILIMHBL IO Buner  yuebGHoit  pabotsl, | Cam. DOpMBI TEKYILETO
/0 | MOIyIAM BKJIIOYAsi CaMOCTOSITENBHYIO | pad. KOHTPOJIS
& | paboTy CTyIeHTOB (B 4acax) YCIEBAEMOCTH U
é = S E §* E % 2 IPOMEKYTOUHOM
3 =2 E % g % % L§ aTTecTaluu
= | fe| a8z
&=| S 2
= = 3
Mogyns 1. Knetku u opraHu3Mbl
1 PKuBble crcTeMbl U X CBOMCTBA 3 4 YcrHbii u
2  [Knerka — >neMeHTapHas 2 4 IUCBMEHHBI  OTIpOC,
CprKTypHo-(byHKuHOHaanaﬂ penicHue 3ajaq,
€JUHUIA JKUBBIX OPTraHU3MOB BBIIIOJIHCHUC Kerc-
3 Xumwuueckuii cOCTaB KJIETKH 4 3ajlaHui,
4 (OOMeH BEUIECTB U NPEBPAIIECHUE 4 TECTUPOBAHHC
PHEpruu
5  |Pa3sMHOXeHHE OpraHM3MOB 2 4
6 WunuBuayanbHOe pa3BUTHE 4
OpraHu3MoB
7 HaciemcTBEeHHOCTS M1 HI3MEHYHBOCTH 2 6
OpraHu3MoB
HUmoeo no mooynio 1: 4 2 30 Konnoxsuym
Mopyns 2. HanopraHu3aMeHHbIE YPOBHU OPraHU3ALUU KU3HU
8 DBOIIOIMOHHBINA TIOX0A. Teopus 3 2 6 YcrHbII u
pBosonMu Y. lapBuHa NUCBMEHHBIA  OIPOC,
9 MUKpO- 1 MAaKpO3BOJIIOIUA 2 6 peuieHue 3a/1a4,
10 [DTarmbl 3BONIOIMH KU3HU HA 3eMIIE. 2 4 BBITIOJTHCHHE Keiic-
11 |AyT- U JEMIKOJIOTHSL. 4 3a/1aHuH,
12 [Dxocucremsr 4 TeCTHPOBAHHC
13 |buocdepa u yenorex 6
Hmozo no moodynio 2. 2 4 30 Komnnoxsruym
WTOI'O: 6 6 60 3aver

4.3. Coaep:kaHue IMCUMILVINHBI, CTPYKTYPHMPOBaHHOeE 110 TeMaM (pa3iejiam)

4.3.1. Copep:xanue JJEeKIUOHHBIX 3aAHATHI M0 AUCHMIITIHHE

Monyasb 1. KiieTku 1 opranusmsl

Tewma 1. J)KuBble cHCTEMBI 1 UX CBOHCTBA.

[Ipenmer u 3apaumn obuiei ouonorun. Knaccudurarus Guonorndeckux qucuuiuiud. Meronst 6nonoruu. [lonstue o
JKU3HH U J)KUBBIX cucTeMax. OCHOBHBIE CBOMCTBA )KHUBBIX CUCTEM. Mepapxuieckasi opranu3aius OM0I0THIeCcKuX
cUcTeM. YPOBHH OpraHu3anuu ku3Hu. [IposiBrienns QyHIaMEeHTaTIbHBIX CBOUCTB HUBBIX CHCTEM Ha Pa3IMYHBIX
YPOBHSIX OpraHu3anuu. AKCHOMBI Onosoruu. Bupycel kak HekieTouHas gpopma sxuzau. OO1me NpuHIKIBL
OpraHu3aliy BUPYCOB, X B3aUMOJICHCTBHE C KIIETKOH-X03sIMHOM. Pa3Hoo0pasue, CTpyKTypa BUPYCOB PACTEHHUH,
JKUBOTHBIX, OakTepuil. OnrcaHue BUPYCOB, MPEACTABISIIONINX OCOOYIO OMACHOCT JUTsl YyenoBeka. COBpeMEHHbIE
BBI30BBL. BUpYCHI Kak BEKTOPHI AJIS IEPEHOCA TEHOB.

Tema 2. Kitetka — 311eMeHTapHas CTPYKTYPHO-(DYHKIIMOHATIbHASL €IMHHLIA )KUBBIX OPraHU3MOB.

Knerka — anemeHTapHas CTPYKTYpHO-(QYHKIIMOHAIbHAS €IMHWIA >KHMBBIX OpraHu3MOB. MCTOpWSI OTKpBHITHS |
M3y4YeHUsl CTpPOeHHUs KIeTKH. KieTounasi Teopus OpraHM3alM >KUBOW NPHUPOABI: €€ BO3SHUKHOBEHUE, 3HAUCHHE U
pasButHe. CoBpeMEHHBIE METOAbl M3y4eHHUs KieToK. OCHOBHBIE MPHUHLMIIBI CTPYKTYPHOH OpraHM3allH KIIETOK.
EnuHcTBO M pa3zHoOOpa3ue KIeTOYHBIX TUTIOB. [IpUHIMIT KOMIAPTMEHTAIIMN KIETOYHOTO MeTabonu3ma. CTpyKTypa
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¢byHkunu Ouonormueckux MemOpaH. CTpoeHHE NPOKApUOTHUYECKOW OakTepHajIbHOM KIETKH. ODYKapHOTHYECKHE
KIETKH — pacTUTENbHas, >KUBOTHasA, rpuOHas. CTpoeHHMe syKapHOTHYecKoM KieTku. CrTpykTypa W (yHKIHH
KJIETOYHBIX OpTraHOUOB.

Tema 3. XUMHUYECKHUI1 COCTaB KIIETKH.

Crenudrka XHMHUYECKOTO COCTaBa KJIETKM Kak oOOIee CBOWCTBO JKMBBIX CHCTEM. Makpo- W MHMKpPO3JIEMEHTHI.
Heoprannueckue u opranudeckue BemecTsa KineTku. CTpoeHne u cBOWCTBa BoAbl. POk BOZIBI B )KU3HEAEATENLHOCTH
opranu3mMoB. OCHOBHBIC TUIBI OMOJOTrMYECKHX MaKpOMOJIEKYJ: OENKH, YIJeBOADI, JUMUABI, HyKICHHOBBIE KUCIOTHI:
CTpoeHue U (PyHKIHH.

Tema 4. OOMeH BeIeCTB U IpeBparieHue dHeprun. @OoTOoCHHTE3.

OOuue npeacTaBieHUs O KPYrOBOPOTE BEIIECTB M MOTOKE SHEpruu W MH(opManuu B *UBOH mpupoze. [lonsrus:
MeTaboau3M, aHaOoMu3M, Karabonu3M. VICTOUHUKM PHEPrUM M MOJICKYJSIPHBIE MEXaHU3MBbI €€ MpeoOpa3oBaHUs B
aBTOTpo(pHBIX W reTepoTpoHBIX KieTkax. [lmanerapHas u kocMmmdeckas poib (orocuHTe3a. CTpyKTypHas
opranuszanus (OTOCUHTETHIECKOTo anmnapara. CBETOBbIE M TEMHOBBIE peakiy (OTOCHHTE3a. XEMOCHHTE3 U €T0 POJIb
B Ouocdepe.

Tema 5. OOMeH BeIIeCcTB U MpeBpaIeHne SHeprun. Jpxanue.

Hbixanue u OpoxkeHue. OTambl KIETOYHOI'O JAbIXaHWA, MX OWOJIOTHYEcKas pojb, SHEPTeTHUCCKUH BBIXOZ H
nokanuzauusi. Ctpoenue U ¢yHkuun mMutoxoHapuil. AT® - sHepreTndeckas BairoTa kieTkd. OOmue cBeneHUs 00
3BOJIIOLIMY SHEPTE€TUKH KMBOM MPUPOABI.

Tewma 6. PasmMHOXEHIE OPraHU3MOB.

Ilonstue: opranuszM. OJHOKIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. LlenocTHocTh opranusma. B3aumoneiicTue
KJIETOK, TKaHEH M OpraHOB — HE0OXOIWMasi OCHOBA KU3HEIESITEIbHOCTH OpraHu3Ma. TKaHU >KUBOTHBIX U PACTCHUH.
OcobenHoctu cTpoeHus U pyHKIMi TkaHed. KynbTypa KIIeTOK M TKaHeW: METOMAbI U TOCTHKeHHuA. BocmnponsBeneHne
— MPEANOChUIKA YCTOMYUBOCTH XKU3HU. JleieHne KIEeTOK — OCHOBa BocIpou3BeaeHus. KineTounslil nuki. MuTos u ero
¢dazpr. AmMuto3. Meiio3, ero 0COOEHHOCTH, 3HAYEHUE U OTIMYHS OT MUTO3a. DOpMBI Pa3MHOKEHHS y >KUBOTHBIX,
pacTeHnii ¥ MUKpOOpraHu3MoB. PazHooOpasue popm pasMHOXKEHHUS B )KHBOUM MPUPOJIE U ero 3HadeHue. YepemoBanue
TamIouAHOM M AMIUIOMZHONW (a3 KU3HEHHOro LuKiIa. MHAMBHIyanbHOE pa3BUTHE OPraHU3MOB - OHTOTEHES.
Ilepuoan3zanus oHTOreHe3a. 3aKOHOMEPHOCTH W MEXaHU3Mbl MHIWBUAYAIbHOTO Pa3BUTHA OpraHu3MoB. OCHOBHBIE
KOHIICTIIMH B OMOJIOrMY MHAMBHIYAILHOTO Pa3BUTHSL.

Tema 7. buocunres Oenka.

Peanuzanus nacnencteenHol nadopMmarmu. CBoicTBa HACIEACTBEHHOCTH M N3MEHUYMBOCTH KaK OCHOBA CITOCOOHOCTH
K pa3BUTHIO U 3BONIONMU. OHTOTE€HE3 U ero mporpamma. [ eHoTHI U ¢peHOoTHI. BUbl HyKJICMHOBBIX KUCIOT U UX POJIb
B OmocwmHTeze Oenka. [IpwHIMn MaTpuyHOTO CcHHTEe3a. JTambl OWOocHHTE3a Oenka. TpaHCKPUNIHS, TPaHCIAIHS.
Crpoenne u pyHKIMU prdbocoM. ['eHeTHIecKknii KO U er0 CBOHCTBA.

Tema 8. 3aKkOHOMEPHOCTHU HACIIEJOBAHUS TPU3HAKOB.

3aKoHBI HaClleIOBaHMS M HACIIEACTBEHHOCTU. B3amMmozielcTBHE ajuleNbHBIX M HEaJUICNbHBIX T€HOB. MOHO- H
noauruOpugHoe ckpeummBaHus. LluTonmormyeckne OCHOBBL.  AHanusupymoomiee ckpemiuBanue. CreruieHHoe
HacyiejoBaHre npu3HakoB. OneiTel T. Moprana. Hapyiienue criernyieHust Ipid KPOCCHHTOBEpE. XPOMOCOMHAsI TEOPHUS
HaciencTBeHHOCTH. CIEIUIeHHOe C MOoJIOM HacienoBaHHe. |'eHeTmka dyenoBeka M ee MeTonbl. 3MeHunBOCTH
OpraHu3MOB M ee Ouosnormueckass pojib. Buabl m3meHuuBocTH. CpaBHUTEIbHAs XapaKTEPUCTHKAa MyTauud H
Mogudukanuii. Buasl myrtanuii. MyrareHsl 1 aHTEMyTareHsl. buorexnonorus. ['eHHas, KJIeTOYHAsI, SMOPHUOHATIEHAS
WH)XEHEpHsl.

Moayas 2. HagopraHu3zMeHHble YPOBHH OPraHM3alUu KU3HH

Tewma 9. DBomtonmoHHKIH oxo1. Teopus 3Bomrorn Y. JlapBuna.

DOBOIIOIMOHHBIN TIOAXO0/, €T0 HCTOKH, CYITHOCTh M 3HaYeHHe. KoHIenus pa3BuTUsl B OHOJIOTUH. DBOIIOIMOHHU3M JI0
Y. Hapeuna. Bxnanx K. Jluanes u XX. KioBee B passutue Ouosoruu. Teopus spomonuu JK.b. Jlamapka.
OpomonmonHas teopust Y. Hapsuna u A. Yoiteca. VIcKycCTBEHHBIH M eCTECTBEHHBIH 0TOOp. OCHOBHBIE NOHATHA U
nosiokeHus. CHHTETHYeCcKas TeOpHs 3BOMIOIHH. J[0Ka3aTenbCcTBa SBOJIOLUH.

Tema 10. MUKpPOIBOITIOIHSL.

buonornueckuit Bua. Kpurepuu Buga. llonmynsiumonnas crpykTypa Buzaa. BumooOpasoBanume B mpupofe.
DJeMeHTapHble 3BOJIIOLMOHHBIE (DAaKTOPbl. MyTalMOHHBIN MpoLecC, MOMYJIALUOHHBIE BOJHBI U Jped] TIeHOB,
W3OJISIIAS, €CTECTBEHHBIH 0TOOp. DOpMBI  €CTECTBEHHOIO OTOOpa. AJANTHBHOCTE B JKUBOH  MPHPOJIE.
Pacnpoctpanenue u Gopmbl ee MPOsIBICHHUS, MEXaHU3M BOSHUKHOBEHUS aJalTaIHi.

Tema 11. MaxkpoaBosrornus.

MakposBomonus  — (opMHpPOBaHHE TAKCOHOB HAIBHAOBOTO YpPOBHS. 3aKOHOMEPHOCTH MAaKPO3BOIIOINH.
Bbuonoruueckuii nporpecc u ouosnornveckuii perpecc. [yt noctrkenus: bnonormyeckoro nporpecca. ApoMopdo3sl,
UANOAJANTALMHN U JeTeHEPALIH.

Tema 12. DTanbl YBOJIFOINH KU3HI Ha 3eMIIE.

MHoroo0pasue OHOJIOTHYECKHX BHJIOB — PE3YJIbTAT DBOJIOIMHA W OCHOBA OpPraHW3allMd U YCTOHYMBOCTH Onochepsl.
Cucrema opranuueckoro mMupa. OCHOBHBIE THIOJOTMUYECKHE CBOICTBA MPEACTABUTENEH LAPCTB KUBOW NPHUPOBI.
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Otanbl 3BOMIOLNUH XU3HH Ha 3emie. Teopud BO3HHUKHOBEHHS U MPOUCXOKACHUS KU3HHU. Teopusi OMOXMMUYECKOH
9BOJIIOIMK. BO3HMKHOBEHHE JXM3HU B apXxeuckyro spy. Pa3BuTHE XH3HM B MPOTEPO3OMCKON, Maneo30MCKOMH,
Me3030HcKoi spax. KuzHb B KaltHO30€. DBOJIOIMS BOJIHBIX OpraHu3MOB. OCHOBHBIE 3TaIlbl 3BOJIOLUN YEJIOBEKA.
Tema 13. Opranu3smsl u cpena.

Opranusmsl u cpefa. OCHOBHBIE Cpelibl )KU3HHU M aJalTalliy K HUM KUBBIX OpraHu3mMoB. BogHas cpena — cpena, B
KOTOPOM 3apOIIIIach KU3Hb. OCOOEHHOCTH, TUMHUTHPYIOMIHE (HaKTOPHL. DKOJOTHYecKre GaKkTOPhl M 3aKOHOMEPHOCTH
UX ACUCTBHS Ha XKUBBIE OpraHu3Mbl. OcOOEHHOCTH BOJBI KaK 3KOJIOTHYECKOro (akTopa. Pojb HOHHOTO cocTaBa cpebl
B )KM3HU BOJHBIX KUBOTHBIX.

Tema 14. DKONOTHS MOMYIIALINH.

Hemskomorust. [loHATHE O TOMyMSIMA B OSKOJOTHUH. ODKOJOTMYECKHWE IOKAa3aTelH MOMYJSIUA: YUCICHHOCTS,
IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTh, MPHPOCT. DKOJOTMYECKas CTPYKTypa MOMYyJSHUUA: MPOCTPAaHCTBEHHAs,
MOJIOBas, BO3pacTHas, J3Toyiorhdeckas. J(nHamuka momymsanuid. B3aMMOOTHOIIEHHS MEXAy TMOMYJANASIMA B
OuoIeHO3ax.

Tema 15. Coob1iecTBa Opranu3MoB.

brornienos u ero cTpykrypa: BUaoBasi, Tpodudeckas, IKOJOTHIeCKas. B3anMOOTHOIIIEHHST OPTaHU3MOB B OMOIIEHO3aX.
Tpoduaeckue, Tonmaeckue, popudeckne, hadpUIecKre CBI3H.

Tema 16. DkocHUCTEMBI.

[lonsatne 00 okocucremMe u OuoreomeHo3e. OCHOBHBIE TOKa3aTeNnd »dKOcUCTeM. lluieBble 1M M CETH.
Oxonoruueckue nupamunbl. [IpupogHeie 3KocUCTeMBbl. AHTPONOIEHHBIE 3KOCHCTEMbl. BonHble skocucTemsbl. Hx
0c0OEHHOCTH M OCHOBHBIE oOuTarenu. Kacmuiickoe Mope — yHUKaJIbHas BOJHAS SKOCHCTEMA.

Tema 17. buocdepa u yenoBex.

[lonstne o Ouocdepe. buochepnas wonmemmms B.M. Bepranckoro. Crpykrypa Ouocdepsl. JKuBoe, KOocHOE U
OmokocHoe BemiecTBO. Pacmpenenenue >xm3am B Onocepe. OcoOEHHOCTH pacripeneieHnus XKU3HH B ruapocdepe.
I'eoxumuyeckas pabora >KMBOTO BeniecTBa. DyHKIMOHANIBHAS IICIOCTHOCTE OHochepbl. CTaOUIBLHOCTL OHOCHEPHI.
[lonstre o HoOocdepe. IloHsATHE O TIOOATFHOM DKOJOTHYECKOM KPHU3HWCE M PETHOHAIBHBIX KPU3HMCHBIX CHTYAIIHSX.
I'mobanpHBIE dKONOTHYECKHE TpoOIemMbl demoBedecTBa. CoxpaHeHHe OWOIOTHYECKOro pa3zHooOpasus. OCHOBHBIE
KaTerOpUH OXPaHsIEeMbIX MPUPOAHBIX TeppuTopuil. [IpoGiiembl 3arps3HeHuss MHpPOBOTO OKeaHa. DKOJOTHUECKHE
npo6siemsr Kacrusi.

4.3.2. Conep:xaHue MPAKTHYECKUX 3aAHSITUHI MO TUCIUNINHE
Moayasb 1. KiieTku 1 opranusmsl.

Tema 1. CBoiicTBa U YpOBHH OpPraHU3aLNU KU3HHU.

ConepxaHue TEMBI.

1.IIpenmer u 3agaum obuieit 6nonorun. Knaccudurkaryst 6M010rn4eckux AUCLHUIIIHH.

2.Metoapl OMOJIOTHH.

3.0OCHOBHBIE CBOHCTBA JKUBBIX CUCTEM. AKCHOMBI OHOJIOTHH.

4.Mepapxudeckasi opraHu3aiysi OMOJIOTHYECKUX CHCTEM. Y POBHU OpPTraHU3alluH KU3HH.

5. Bupychl kak HekneTo4dHast popma )KU3HU.

Tema 2. Kitetka — 311eMeHTapHas CTPYKTYPHO-(DYHKIIMOHATIbHASL €IMHHLIA )KUBBIX OPIraHU3MOB.

ConepxaHue TEMBI.

1.Knerka — »3j1eMeHTapHas CTPYKTYpHO-(DYHKIMOHaJbHAas €IWHHULA >KUBBIX opraHusmoB. 2.Kmerounas Tteopust
OpraHu3alMy KUBOW IPUPOJIBL: €€ BOZHUKHOBEHHE, 3HaUeHUE U pa3BuTHe. 3.COBpEMEHHBIE METO/IbI U3yUECHHUS KIETOK.
4.OcHOBHBIC TIPUHIIUIIBI CTPYKTYPHOM OpraHu3aniu Ki1eTok. [IpuHIum koMnapTMeHTaIiK KII€TOYHOTO MeTabomu3ma.
5.CtpykTypa 1 QyHKIMH OHOJOTHUECKUX MEMOPaH.

6.CpaBHUTENBHAS XapAKTEPUCTHKA [IPO- U 3YKAPUOTHUECKON KIIETOK.

7.CtpykTypa ¥ QYyHKIHU KIETOYHBIX OPTaHOUJIOB.

Tema 3. XUMUYECKHUIT COCTaB KIIETKH.

ConepxaHue TEMBI.

1.Cneunguka XUMHYECKOTO COCTaBa KJIETKH. MaKkpo- 1 MUKPO3JIEMEHTHI.

2.Heoprannveckne u opranndyeckue BemniectBa kieTku. CTpoeHHue, CBOHCTBAa W (YHKIUH BOJbL. 3.OCHOBHBIC THITBI
OMOJIOTMYECKUX MaKpOMOJIEKYJI: O€JIKH, YIII€BOIbI, JTUIUABL, HyKJICHHOBBIE KHUCIOTHI: CTPOSCHHE M (DYHKIINH.

Tema 4. OOMeH BeILeCTB U NpeBpalieHne YHeprun. @OToCHHTES.

ConepxaHre TEMBI.

1.006uiume npesicTaBieHns: O KPyroBOPOTE BEIIECTB U TIOTOKE SHEPIHH U HH(GOPMAIIUH B )KHBOH MTPUPOJIC.
2.IlnanerapHast © KOCMHYECKasl pojib POTOCHHTE3A.

3.CtpykTypHas opranu3anusi GOTOCHHTETHUYECKOTO arnapara.

4.CBeToBbIC H TEMHOBBIE PeakInu (pOTOCHHTE3A.

5.XemMocuHTE3 1 €ro poiik B duocdepe.

Tema 5. OOMeH BelecTB U MpeBpalieHle YHepruu. Jpixanue.



ConaepxaHue TEMBI.

1.buonormyueckas posib U CyOCTpaThl IbIXAHU.

2.0Talbl KIIETOYHOTO JIBIXaHUsl, X OUOJIOTHYECKas POJTb, SHEPTETUUECKUHN BBIXO]] M JTOKATU3AIH.
3.ATO® - 3HepreTUvecKas BaatoTa KICTKH.

4.Ctpoenne 1 QyHKIINA MUTOXOHAPHH.

Tema 6. PazMHOXEHHE OpTaHU3MOB.

ConepxaHue TEMBI.

1. JlemeHre KIETOK — OCHOBA BOCTIpon3BeIeHUs. KiieTounblii mukin. MuTo3 u ero ¢asbl.

2.AmHuTO3.

3. Meii03, ero 0coOOEHHOCTH, 3HAYEHNE U OTIUYHS OT MUTO3a.

4.Paznoo0Opa3zue GopM pazMHOKEHHS B dKHUBOH MPUPOAE U €TO 3HAUCHHE.

CpaBHUTENBHAS XapaKTEPUCTHKA OECTIONOTO 1 IMOJIOBOTO PAa3MHOKEHHS

Tema 7. UHnuBuAyabHOE pa3BUTHE OPTaHU3MOB.

ConepxaHue TEMBI.

1.Tumer oHTOTEHE3A

2. [lepronuzanus OHTOTEHE3a.

3.3aKOHOMEPHOCTH U MEXaHU3MbI HHAUBHTyaTbHOTO Pa3BUTHS OPraHU3MOB.

4.OCHOBHBIC KOHIICTIIIUY B OMOJIOTHY UHAUBUYaTbHOTO PA3BUTHSL.

Tewma 8. buocunTes Oenka.

ConepxaHue TEMBI.

1. Peanu3zanus HaciencTBeHHON uH(popmaru. OHTOTeHEe3 U ero nporpaMma. ['eHotun u GpeHoTHII.
2. Buapl HyKIIEMHOBBIX KHCJIOT M UX POJIb B OnocuHTe3e Oenka. [[puHIn MaTpiaHOTo CHHTE3a.
3.0tamb1 OnocuHTe3a O6enka. TpaHCKPUTIIIHS, TPAHCIISAIIHSL.

4.Ctpoenue u QyHKIIMH puOOCOM.

5.I'eneTrdeckuii Ko 1 €ro CBOKCTBA.

Tema 9. 3aKkOHOMEPHOCTH HACIIEOBaHUS PHU3HAKOB.

ConaepxaHue TEMBI.

1.3akoHbI HACIIeIOBaHHS M HACIIEACTBEHHOCTH.

2.B3anmMozeiicTBHe alIeNbHBIX TEHOB.

3. MOHO- ¥ TONMUTHOPUIHOE CKPEIUBAHUSI.

4.11MTOJIOTUYECKUE OCHOBBI.

5. Ananmsupyromee CKpenrBaHme.

Tema 10. CuennenHoe HaciaenoBanue. I3MEHUHBOCTb.

ConepxaHue TEMBI.

1.Cuenntennoe HacienoBanre nprsHakoB. OnbITel T. Moprasa.

2.XpoMOCOMHas TeOpHUs HACIIEACTBEHHOCTH.

3.CuenieHHOe ¢ TI0JIOM Haclle/IOBaHHUeE.

4.VI3MeHUMBOCTh OPraHU3MOB U €€ OHoJIoruueckas posib. CpaBHUTEIbHAS XapaKTePUCTUKA MyTallMi U MOAU(DUKALIAM.
5.Bunbr myranumii. MyTareHsl 1 aHTUMYTareHsbl.

Monyas 2. HaiopraHu3MeHHbI€ YPOBHH OPraHU3aNMH KU3HU.

Tema 11. DBomronmonHsIN ToAx01. Teopus sBomoruu Y. [lapsuna.

CopeprkaHne TEMBI.

1.2OBONFOIIMOHHBIN TIOJIXO/, €T0 UCTOKH, CYIITHOCTh M 3HaueHue. KoHmenus pa3Butrs B OMOIOTHH. 2.9BOJTIOIMOHU3M
1o Y. lapeuna. Bxiian K. Jlunnes u XK. KroBbe B pa3Butue Onosioruu.

3. Teopwus sBomorun JK.B. Jlamapka.

4.9BomounonHas teopust Y. lapsuna u A. Yonneca.

5.McKycCTBEHHBIN 1 €CTECTBEHHBIN 0TOOP.

6.CuHTETHYECKAs TEOPHS IBOJIIOLIHH.

7. JlokaszareiabCcTBa HBOIIOLUY.

Tema 12. Mukpo3BOIIOIHS.

ConepxaHre TEMBI.

buonornuecknii Bua. Kputepum Bupma. llomynsiuoHHass cTpykTypa Buua. BupooOpa3oBanwe B TPHPOJIE.
DneMeHTapHbIE SBOIIONMOHHBIE (DaKTOphl. MyTallMOHHBIH TPOIECC, MOIMYJIAIUOHHBIE BOJHBI W Jpeld TEHOB,
W30JIALIMS, €CTeCTBEHHBIH 0TOOp. DOpMbI €CTECTBEHHOTO OTOOpa. AJANTUBHOCTH B KHBOW  IPHUPO/IE.
Pacripoctpanenue u opMbl €€ IPOSIBIICHUS, MEXaHU3M BO3HHUKHOBEHUS aIallTal|ii,

Tema 13. Makpo3BoJIOLHS.

ConepxaHue TEMBI.
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MakposBomoriusi — (HOpMHpPOBaHHE TAKCOHOB HAIBHIIOBOTO YPOBHA. 3aKOHOMEPHOCTH MAaKpOABOJIOLUH.
buonornyeckuii mporpecc u Gmnosiorumdeckuii perpecc. Iyt mocTmkeHus: OMOIOTHIECKOTo mporpecca. ApoMopdo3sl,
UANOaJANTAlMK U JeTeHepalru.

Tema 14. Dtamnsl 5BOIIONMH )KU3HU Ha 3eMIIe.

ConepxaHHue TEMBI.

MHuoroo6pasue OMOJOTHYECKUX BHAOB — PE3YNbTaT ABOJIONUN M OCHOBA OPTaHU3AllMU M YCTOMYMBOCTH OMOC(hEpHI.
Cuctema opranudeckoro Mupa. OCHOBHBIE THIIOJIOTHYECKHE CBOMCTBA MpEACTaBUTEICH LAPCTB KMBOH MPUPOJIBI.
OTarsl BOMONNHN KU3HU Ha 3emie. Teopru BO3HWKHOBEHHS M MPOWCXOXKIEHUS JKM3HH. Teopuss OMOXMMHYECKOM
SBONIOUMU. BO3HWKHOBEHHE JKHM3HM B apXeHcKyro 3py. Pa3BuTue >XH3HHM B MPOTEPO30MCKOM, Maneo30icKoil,
Me30301ckoi apax. JKuzHp B kaliHO30€. DBOIOLUA BOJHBIX OpraHu3MoB. OCHOBHBIE 3TaIlbl HBOJIIOLIUHU YEIOBEKa.
Tema 15. Opranu3smsl u cpena.

ConepxaHHue TEMBI.

Opranusmel U cpena. OCHOBHBIE Cpellbl KM3HM U aJanTallid K HUM KHBBIX OpraHu3mMoB. Bopnas cpenma — cpena, B
KOTOpO#1 3apoauiach ku3Hb. OcOOEHHOCTH, IMMUTUPYIOIIKE (HaKTOPbl. DKOIOrHYeckre (HakToOpbl U 3aKOHOMEPHOCTH
WX IEHCTBHS Ha )KHUBBIE OpraHu3Mbl. OCOOEHHOCTH BOJBI KaK IKOJIOTHUECKOro (pakTopa. Ponb noHHOTO cocTaBa cpembl
B )KM3HU BOJHBIX KUBOTHBIX.

Tema 16. DKOIOTHS MOMYIISIHA.

ConepxaHue TEMBI.

Hemdkonorus. lloHATHe O TOMyMAUH B OSKOJOTHH. OKOIOTWYECKHE II0Ka3aTeld MOMYISAUN: YHCIEHHOCTS,
IUIOTHOCTh, POXAAEMOCTh, CMEPTHOCTb, MPHPOCT. JKOJOTHYECKAs CTPYKTypa MOMYyJSIHMUA: MPOCTPAHCTBEHHAS,
II0JIOBAasl, BO3PACTHAsl, JToJoruMyeckas. JlMHaMuMKka mONyJIsAUMH. B3auMMOOTHOLIEHUS MEXIy MNONYJISLUSIMH B
OmoreHo3ax.

Tewma 17. CoobmiecTBa 1 S5KOCUCTEMEI.

ConepxaHue TEMBI.

buorieHo3 u ero cTpykTypa: BumoBas, Tpoduyeckas, IKOJIorndeckas. B3anMOoOTHOIIIEHHST OPraHU3MOB B OHOIIEHO3aX.
Tpoduueckne, Tonmueckue, popudeckne, padpuueckue cBs3u. IloHsaTre 00 sxocucreme u Onoreomnenose. OCHOBHEIE
MoKa3aTend OJKocucTeM. [lumieBble LenuM M CeTH. OKOJNOTHYECKHEe mNupaMunabl. [IpUpoaHbIe 3KOCHCTEMBI.
AHTpOIIOTEHHBIE 3KOCUCTeMBI. BogHbie 3kocucTeMbl. X 0cOOEHHOCTH M OCHOBHBIE obuTarenu. Kacnuiickoe Mope —
VHHUKaJIbHAS BOJIHAS IKOCHUCTEMA.

Tema 18. buocdepa u yenosex.

ConepxaHue TEMBI.

Ilonstme o Owuocdepe. buochepnas xommemus B.M. Bepranckoro. Crpykrypa Omocdepsl. JKuBoe, KOCHOe,
OmoKocHOe, OWOreHHoe BemlecTBO. Pacmpenenenue xu3Hu B Omocepe. OCOOEHHOCTH pacmpeienieHus] KU3HU B
runpocdepe. DyHKIUHM KUBOTO BemecTBa. DYHKIMOHAIBHAS LENOCTHOCTh Onocdepsl. CTabUIbHOCTE Ouochepsl.
[Tonstue o Hoocdepe. IloHATHE O TIOOATFHOM DKOJOTHYECKOM KPHU3WCE W PETHOHAIBHBIX KPHU3UCHBIX CUTYAIIHSIX.
I'moGaneHBle 3KOJOrMYeckue mnpoOseMbl uenoeyecTBa. CoxpaHeHHe OHoNOrmueckoro pasHooOpasus. OCHOBHBIE
KaTerOpUH OXPaHsIEMbIX MPUPOAHBIX TeppuTopuil. [Ipobimembl 3arps3HeHuss MHPOBOro okeaHa. DKOJIOTHYECKHE
npo6iemsr Kacriusi.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jli1st mpoBeIcHMSE JICKITUOHHBIX M MPAKTHUSCKUX 3aHITUN UCTIONB3YIOTCS Pa3InyHble 00pa30BaTe/IbHBIC TEXHOJIOTHH.
Jlexiuu TIPOBOASTCA C WCIIOJNB30BAHWEM CPEJICTB BU3yallM3allid JIEKIIMOHHOTO Mareprana (MyJIbTUMEIUHHBIX
MIPEe3eHTAINH ).

[Tpu u3yuenun aucuuiuinHbl «O0IIas OUOIOTH IS IPOBEACHHMS JICKIIMOHHBIX 3aHSITHIA MCIIOJIb3YIOTCS CIICIYIOIINE
WHTEPAKTUBHBIC (JOPMBL:

1) HayyHas TUCKYyCCHS,

2) MO3TOBOM IITYpM;

3) KpyTJIbIE CTOJBL;

4) nmpoOGieMHast JISKIUS U JIEKIUS-TUCKYCCHSL.

By3oBckas jekiusi JODKHA BBIMOJHATH HE TOJIHKO WHGOPMAIMOHHYIO (DYHKIMIO, HO TakKe M MOTHBAIIMOHHYIO,
BOCITUTATEIHHYIO B 00YJAIOIIYIO.

Hngpopmayuonnas GyHKIHS IEKIUU MIPEAIIONAraeT rnepeaady Heo0XoauMon nHhopMaIuu o TeMe, KOTopas JOJKHA
CTaTh OCHOBOMH TSI TAJIbHEHIIIeH CaMOCTOATEIbHON pabOTHI CTYCHTA.

Momueayuonnas (PpyHKIES TOJDKHA 3aKIIOYaThCS B CTUMYJIHPOBAHWHM HWHTEpPECa CTYIACHTOB K Hayke. Ha mekimm
HEO0XOMMO 3aMHTEPECOBBIBATh, 03aaUUTh CTYJCHTOB C IIEJbI0 BHIPAOOTKH Y HUX KEJIaHUS NaJIbHEHIIIEro U3ydeHHs
TOW WJIM MHOW NPOOJIEMBI.

Bocnumamenvnas GyHKIMS OpueHTHPOBaHA Ha (OPMUPOBAHHE y MOJIOJIOTO TOKOJICHUS YyBCTBA OTBETCTBEHHOCTH,
3aKJIaJIKy HPABCTBEHHBIX, STUUECKUX HOPM MOBEACHHS B OOIISCTBE M KOJUIEKTHUBE, (DOPMUPOBAHUE MATPHOTHUSCKUX
B3TJI/10B, MOTUBOB COIIMAJIBHOT'O MTOBEACHUS U ICUCTBUM.
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Obyuaiowas  GyHKUMS peanu3yeTrcs IMOCPeICTBOM (OPMHPOBaHUS Yy CTYJCHTOB HAaBBIKOB paboOTBl €
MIEPBOMCTOYHUKAMH U HAYYHOH W yIeOHOH IUTepaTypo.
[Ipu BeaeHNM MPAKTUYECKUX 3aHATUMN 10 JAHHON TUCIUILIMHE MCIIONB3YIOTCS TaKHE CTaHJApTHBIC U MHTCPAKTHBHBIC
METO/BI, KaK TECTUPOBaHKE, (PPOHTATBHBINA ONpOC, Keic-3aJaHuil, HHIUBUIYaJIbHBIM OMPOC, METOJ MajbIX TPYII,
JUCKYCCHH U T.II.

B y4yeOHOM mporiecce HCIOMB3yIOTCS KOMITBIOTEpHBIE TTporpaMmbl. O0ydaromas (GpyHKINS peaTnu3yeTcs MOCpeACTBOM
(hopMHpOBaHUS Y CTYJJCHTOB HAaBBIKOB paOOTHI C IEPBOMCTOYHUKAMK U HAYYHOU U yueOHOM TUTEpaTypOil.
B nacrosmiee Bpemsi ¢ BHEIpEHNEM B By30BCKO€ 00pa30oBaHNE BUPTYAIBHBIX 00YJarOIINX KypCcoB, Takux kKak Moodle,
OCHOBaHHBIX Ha TEJNEKOMMYHHKAIIMOHHBIX TEXHOJOTHSIX ¥ WHTEPAKTUBHBIX METOMaX, CTal0 BO3MOXXHBIM
OpPraHU30BaTh CAMOCTOSITEIBbHYIO pabOTy CTYA€HTa U KOHTPOJIb 3a €€ BBHIIIOJIHEHHUEM Ha Oosiee KaUeCTBEHHOM YPOBHE.
[IporpamMmMbl AMCTAaHIMOHHOTO UHTEPAKTUBHOTO OOyUYCHHMS TIO3BOJIIOT MPEMOAaBaTeNI0 B pexXUMe on-line ynpasisiTh
BHEAYTUTOPHON CAaMOCTOATEHHON pabOTON CTYJEHTA U OIIEHUBATh €€ Pe3yIbTaThI.

BueaynuropHast pabota cBsizana ¢ npopabOTKOil TUTepaTypsl AJs MOATOTOBKH K MPAaKTHYECKUM 3aHATHSAM. O0beM
JIEKIIMOHHBIX YaCOB COCTaBIsIET OKOJIO 45% 00IIero KoJIn4ecTBa 4acoB.

6. YueOHO-MeTOANYECKOE 0O0eclieueHrne cCaMOCTOSATeIbLHOI padoThl CTYI€HTOB.

[Mpu w3yyeHnn mucHUIUIMHEBI «OO0Mas OHOJOTHS MPEeIyCMAaTPUBACTCS CAMOCTOSATENIbHAS PaboTa CTYICHTOB
(CPC). OHa BKIIIOYaeT BHEAYAUTOPHYIO (M3yUeHHE MAaTEPHANIOB JICKIINI, BOIPOCOB, 00CYKIaeMbIX Ha MPAKTHUCCKUX
3aHATHSAX, JETATBHYIO IPOPAOOTKY OTICIBHBIX BOIMPOCOB MO0 HEKOTOPHIM pasieiiaM JUCHUIUIMHBI M PEIICHUE 3a/1ad),
ayIuTOpHY0 (O] HEMOCPEACTBEHHBIM PYKOBOACTBOM TIperoaaBarens) (GopMbl. AyAMTOpHAs CaMOCTOSTEIbHAs
paboTa peanu3yeTcs Ipy MPOBEACHUN MTPAKTHYSCKUX 3aHATUH, CEMHUHAPOB, BHITIOJIHCHUH JIA0OPATOPHOTO NPAaKTUKyMa
¥ BO BpeMs YTeHHS JeKIui. Ha mpakTH4eckux U CEeMHUHAPCKUX 3aHATHIX PA3IMYHBIE BUABI CAMOCTOSITETTHHON PabOTHI
MO3BOJISIIOT CAENaTh Mporecc 00ydeHus: 60j1ee MHTEPECHBIM U MOIHATh aKTHBHOCTh 3HAYNTEIFHON YacTH CTYJCHTOB B
rpynmne. [[yist opraHu3anuy BHEAyAUTOPHOM CaMOCTOSATEIIbHOM paOoThl pa3paboTaH OaHK 3aJlaHUiA, 3a1a4 ¥ TECTOB JIJIs
CaMOCTOSATEIIBHOTO pEIIeHHs, pa3MelleHHbIx Ha Iwiargopme  Moodle, npuuem 5TH 3amaHuss MOTYT OBITH
nud hepeHINPOBaHBI IO CTENEHH CIOXKHOCTH.

B nenom CPC opueHTHpoBaHa Ha aHAIU3 JIMTEPATYphl U YMEHHE NPUMCHSATH MOJY4YCHHBIC 3HAHUS IPH
peuieHnu MPOo(EeCCUOHANBHBIX 3alad. B mepeueHb BONPOCOB, BBIHOCHMBIX Ha 3aueT, BKIIOYCHBI W BOIPOCHI,
pPEKOMEHIOBaHHBIC ISl CAMOCTOSATEIHPHOTO H3yueHHUs. Takas paboTa JaeT BO3MOKHOCTE CTYICHTaM IOJTYYIUTh HaBBIKH
paboThl C KOHCICKTOM JICKIIMH, PEKOMCHIYEMOH JHTEepaTypod, a TaKKe aHaJU3UPOBATh IOJYYCHHBIC JIaHHBIC,
CBSI3BIBATh MUMEIOIIMECS 3HAHUSA C HOBBIMH, YCBaMBAaTh METOJbI M3y4YeHHs] OOBEKTOB U IMPABHUIBLHOTO O(OpMIICHHUS
pe3yIbTaTOB MCCIIEOBAHMN, OBIAJCBATh METOIAMHU M CTPYKTYpPOIl M3N0KeHHs (KaK B MHCHMEHHOW, TaK U B YCTHOM
thopme). CamocTosTenpHas paboTa CTYAeHTOB 2 4 U3 72 4. 00IIei TPyAOEMKOCTH.

3amaHusi, NPEAYCMOTPEHHBIC JUIsi CaMOCTOSTEIILHOTO BBINOJHEHHS, PELIAIOTCS IMHUChMEHHO W CHAKTCS
MIPETIOIaBaTEeNI0 Ha IPOBEPKY B KOHIIE MOYJS (3aHATHS), a TAKXKE CHAOTCS B YCTHOW (hopMe, B BHJIE TECTUPOBAHUS
i pedepara.

Ienp CPC - HayuuTh CTyJIEHTa OCMBICIICHHO W CAMOCTOSTEILHO Pab0TaTh CHavYajia ¢ Y4eOHbIM MaTepUAJIOM,
3aTeM C HayyHOW WMH(OpMAIMEH, 3aJI0)KUTh OCHOBBI CAMOOPIaHM3alMH M CAMOBOCIIMTAHHUS C TEM, YTOOBI NMPUBHUTH
yYMEHHE B JalbHEHIIIEM HeTIPEPHIBHO MOBBIIIATH CBOKO KBATH(DHUKAIIHIO.

st ocBoeHus aucuuiniMHbl «OOImIas OWONOTHs» HEOOXOAUMBI CICAYIOIIMNE BHJBI BHEAYIUTOPHOMH
CaMOCTOSITETTbHON PaOOTHI:

1. KoncriektupoBaHue, pedeprupoBaHUe JINTEPATYPHL.

2. Pemrenue 3ama4 (cM «3amadu st CAMOCTOSTENEHOM paboThl» B [Ipunoxennn).

3. Pabora ¢ JIeKIIMOHHBIM MaTepHAIOM: IPOPa0OTKa KOHCIIEKTa JIEKIINH, paboTa Ha MOJIAX KOHCIIEKTa C TEPMUHAMU
(cM «CroBaps TepMHUHOBY B [IprmoskeHn)

4. TloaroroBka k cemuHapam (cM «IlmaHbI MpakTHYECKUX 3aHATHI» )

5. TloaroroBka kK mpakTHYecKuM 3aHsATUsAM. OICHKA MPEIBapUTEIbHON IMOATOTOBKU CTYJIEHTa K MPAKTHYCCKOMY
3aHSTHIO JISJIACTCs CJIENIaHa MyTeM JKCIIPECC - onpoca B TeueHue S-10 MunyT. )i MOArOTOBKM HEOOXOIMMO 3apaHee
O03HAKOMHTHCS M 3aKOHCIIEKTUPOBATh MAaTEpUANbl, HEOOXOAMMBIC IS TPAaKTUYECKOW paboThl Ha 3aHATHU (CM
«CopiepkaHue 3aHITHID

6. Hamucanue pedeparos mo 3aaHHBIM TIpernogaBateiieM TeMaM (cM «TeMbl pedepaTory).

OreHka 3a cCaMOCTOATEIbHYIO PabOTy YUUTHIBAETCS MPU BHICTABICHHH WTOTOBOTO MOJYJHHOTO Oaia WId B
KOHIIE CEMECTpa, Ha 3a4eTHOM Hejene (M COCTaBIseT MAaKCUMAaIbHO 5 OOHYCHBIX 0aJUIOB).

Paznennl u TEMbI, BLIHOCUMbBIC HA CAMOCTOATEC/IbHOC U3YUCHUEC

Pa3znenbl u TeMbl A1 CaMOCTOATENBLHOTO U3YUYE€HUS Bunet u copepxanue
CaMOCTOSITENIbHOM
paboTHI

Tema 1. J)KuBble CHCTEMBI 1 UX CBOWCTBA O030p JUTEPATYPHI 110




Pa3mepsl, BpeMeHa KHU3HU, XapaKTePHBIC CBS3U, CHCIH(UUHBIC IS KaXI0TO
13 YPOBHEH OMOJIOTHUECKON OpraHU3aIlnH.

[IposBnennst (QyHAAMEHTANBHBIX CBOMCTB JXHBBIX CHCTEM Ha pa3IHYHBIX
YPOBHSIX OpraHU3allUU.

JAaHHO# TEeMaTHKe,
HamucaHue pedepara,
BBITIOJTHEHHE
HHIWBUAYATLHOTO
3a1aHus

Tewma 2. Kitetka — aneMeHTapHasi CTpyKTYPHO-(QYHKIIMOHATEHAS eTUHUIIA
>KUBBIX OPTaHU3MOB.

Oco0eHHOCTH CTpOCHUS U (PYHKITUI TKaHEH KUBOTHBIX M PACTCHUH.
Knerounsrit muki. [loaarue: oprann3M. OQHOKICTOYHBIE 1 MHOTOKJICTOYHBIE
opranusmbl. llenoctHocTh opranusama. B3anmonelcTBUE KIIETOK, TKaHEH u
OpraHoB — HE0OXOJMMasi OCHOBa >KH3HEACATEIBHOCTH OpraHu3Ma. TkaHu
JKUBOTHBIX © pacTeHuid. OcCOOEHHOCTH CTpOeHWsT W (PYHKIWHA TKaHEH.
KynpTypa KI1eTok 1 TKaHeil: MeTONIbI ¥ JOCTHKEHUSI.

[TucsMeHHbIN orpoc

Tema 3. X¥MHYECKHUH COCTAB KIIETKH
1.Penynnukanus JHK.

Tema 4. OOMeH BelecTB.
OO6mIas cxeMa dBOTIOITUH OMOYHEPTETHIECKUX ITPOIIECCOB

Tema 5. PasMHOXXEHNE U MHAMBUYAJIbHOE Pa3BUTHE OPTaHU3MOB

1.Ctpoenue u 00Opa30BaHUE MOJIOBBIX KICTOK (MAaKpO- U MUKPOTaMETOT'CHE3) Y
pacTeHHH W >KMBOTHBIX. ['ariouaunsi, IUIUIONMS U MOJIUIUIOUANS B IPUPOJE.
SIBieHMe dYepenoBaHUS IIOKOJCHHWH, €ro 3HAYCHHE M PaclpoCTpaHEHHE.
ATIOMUKCHC, TApTeHOTeHe3 U repMadpOIUTH3M B IPUPOJIE.

2. BupgonsMeHeHus MEpUONOB OHTOTEHE3d, HMEIOLIME 3KOJIOTHYECKOe H
SBOJIIOLIMOHHOE 3HAYEHWE (Iquarmays3a, IedMOpPHOHM3ANNsS, SMOPHOHHU3AINS,
Heotenus). [locnezapoaplieBoe pa3BUTHE y PACTCHUN W KHBOTHBIX.

3. Teopusi «KPUTUYECKUX MEPUOOB» U MPUYUHBI BOSHUKHOBEHHS aHOMAIIWH;
BJIMSIHUE E€CTECTBEHHBIX M aHTPOIOTE€HHBIX (PaKTOPOB Cpelbl HA pa3MHOXKEHHUE
OpPraHu3MOB ¥ BOZHUKHOBEHHE MAaTOJIOTHH Pa3BUTHSL.

O030p aHTEpaTypHI MO
JaHHOU TEMAaTHKE,
Hamucanne pedepara,
BBITOJIHEHHE
WHOWBUAYAJIBHOI'O
3aJaHus

Tema 6. HacnencTBeHHOCTh U U3MEHUYUBOCTD

CBoliCTBa HACJIEICTBEHHOCTH M M3MEHYHMBOCTH KaK OCHOBa CIOCOOHOCTH K
Pa3BUTHIO M 53BOJIOLMH. Peryisiuusi akTUBHOCTH TI€HOB. BzaumopnelcTBue
HeaJuleNbHEIX TIeHOB. ClEIUIEHHOE C IIojioM HaciemoBanue. ClierieHHOe
HacJeJI0BaHue. XPOMOCOMHAS TEOPHS HACIEICTBEHHOCTH.

I'eHeTHKa YeI0BEKA U €€ METOIEI.

buotexnonorus. I'ennas, Kieto4Has, SMOpHOHaAIbHAS HHXKEHEPHS.

Pemrenue 3agau

Tewma 7. buonoruueckas 3BOJIOIHUS

1. MakposBomouuss — (OpMHUPOBAHHWE TAKCOHOB HAIBHIOBOTO YPOBHSL.
3aKOHOMEPHOCTH MAaKPO3BOIIOLKH.

2.MHoroobpa3zue ¥ €IWHCTBO NPOMCXOXKJICHHUS OPraHMYeCKOro MHpa.
Mmuoroo6pazue OHMONOTMYECKMX BHJOB — OCHOBa OpraHM3allud |
ycroitunBocTH 6nocdeprl. Cucrema opraHudeckoro mMupa. OyHKIHUOHAIBHBIE
NpU3HAKW  OWOJIOTHMYECKOH  OpraHu3alliy, OIpeAeTsIolue  pa3jeieHue
npupoAbl Ha TapcTBa. TuHMoJorndeckue OCOOSHHOCTH IpeJICTaBUTENEH
pasnnuHbIX napctB. [IpuHOunel cucremMatuku M TakcOHOMUHU. COBpEMEHHBIE
CHCTEMBl KJIAacCU(PMKALUKN XUBOH MPUPOABI, OTPAXKAIOIIUE HAIpPaBIICHHUS €€
IBOJIIOIMH. MaKpOCHCTEMATHKA JKUBBIX OPraHU3MOB.

VYeTHBI onpoc

Tema 8. OcHoBbl 3konoruu. CTpaTerusi OXpaHbl TPUPOJIBI

1. IIpoGmema co3maHUs MCKYCCTBEHHBIX JKOCHUCTEM. ATPOIKOCHUCTEMBI H
ypOOCHUCTEMBL.

2.0xpaHsieMble IPUPOJHBIE TEPPUTOPHH.

3.AHTPOIIOTEHHOE BO3ACHUCTBHE HA NpUpoxy. IlepCcHeKTHBBI M MPHHLMIIBI
CO3JIaHHS TEXHOJIOTUH, HE pa3pyLIaloIIuX IPUPOLY.

4. I'noGanbHbIE 9KOJOTHUECKUE POOIeMbl YeJI0BEYSCTBA

MuHU-KOHpEepeHIHS

3apaum 111 caMoCcToATeILHOI padoTsl (cMm Ilpuno:kenue 1)

7. (I)OH}I OILCHOYHBIX CPEACTB AJH NPOBECACHUA TEKYLICT0 KOHTPOJIA YCIIEBAEMOCTH, HpOMe)KyTO‘lHOﬁ

aTTecTALIMH 10 UTOr'aM OCBOEHMS AUCHUTIMHBI.
7.1. TunoBble KOHTPOJIbHbIE 3aJaHUS

12
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IIpumepHbIe TeMbI pedepaToB

CoBpeMeHHbIE METO/TbI U3YYEHHUS KIETKH.

Bupychl: cOBpeMEHHBIE BHI30BBI

Pounb BUpycoB B 00MeHE TeHETUIEeCKO HHPOPMAaITUH
CTBOJIOBBIE KIIETKH

KpuTtndeckue neproapl OHTOTeHE3a

Hcropus cHTE3a TCHETUKY U TaPBUHHU3MA.

CoBpeMeHHbIE METO/IbI CUCTEMATHKH

OBOIOIMOHHBIA TIOJIXO/I, €r0 UCTOKH, CYIIITHOCTh U 3HAYEeHHE
OTaIsl aHTPOTIOreHe3a

Buonoruueckoe pasHooOpas3ue Kak yCJIOBUE ycToWuumBocTH Ouocdepsl. [1oOambHBIE AKOIOTHYECKHE MPOOIEMBI U
BO3MOJKHBIE ITyTH UX PEIICHHS

Peruonanbubie kpuzucHble cutyaruu. [Ipoonemsr Kacrus
[Ipobnema cozmaHus UCKYCCTBEHHBIX SKOCHCTEM
OxpansieMble IPUPOIHBIE TeppuTOopuu Jlarecrana

Ilepeyenb BONpPOCOB, BBIHOCUMBIX HA 3a4eT

[Mpeamer u 3agaun GHONOTHH.

Knaccuduxkaryst OMOJOTHYECKUX HAYK.

MeTo1bl OMOJIOTHYECKUX HCCIICIOBAHMMN.

OCHOBHBIE CBOICTBA KUBBIX CUCTEM.

YPOBHU OpraHU3aLMN )KUBBIX CHCTEM.

Cucrema opraHu4eckoro Mupa. TUIoNIorndeckre NPU3HaKU OCHOBHBIX IAPCTB KUBOW IPUPOJIBL.

Hexnerounsle GOpMBbI )KU3HU — BUPYCHI.

OCHOBHBIE MOJIOKEHUS KIIETOUHON TEOPUH.

CpaBHHUTENBHAS XapaKTEPUCTUKA IPOKAPUOTUIECKOM U 3yKapUOTHUECKON KIETOK.

0. OCHOBHBIE THITBI DYKaPUOTHUECKUX KIIETOK (PacTUTEIbHAS, )KUBOTHAs, rpuOHas). CTpoeHHne, OCOOCHHOCTH.

1. IlpuHIMN KOMIAPTMEHTAIMU KIETOYHOTO METa0O0IM3Ma.

12. Crpoenue u GyHKIIH OMOIOTHYECKUX MEMOpaH.

13. Opranounsl sykapuoTHdeckoil kinerku. Ctpoenue, GyHKUMH (DHAOIIA3MaTHYECKas ceTh, AmmapaT [ onbmkwu,
JIM30COMBI, BaKyOJIH PAacTUTEIbHON KIETKH, MHUTOXOHJAPHH, IUIACTHIBI, PUOOCOMBI, IIUTOCKEJET, KICTOYHBIH
HEHTP).

14. OcobeHHOCTH XMMHYECKOTO COCTaBa YKUBBIX OPTaHH3MOB.

15. OcHOBHBIE THITBI HEOPTAHWYECKUX BEIIECTB U OMOIOTHUYECKIUX MAKPOMOJIEKYJT dKHUBOH KIIETKH.

16. CrpykTypa u cBOICTBa BOJbI U €€ POJIb B OPraHU3aLNH KU3HH.

17. Crpoenue u pyHKIMH OCHOBHBIX OMOJOTMYECKUX MaKpPOMOJEKYJ (YIIeBOAOB, OEKOB, JUINAOB, HyKICHHOBBIX
KHCJIOT).

18. O6mme npeacrasieHust 06 ooMene Bemects. DyHKIIMU MeTabomu3Ma.

19. UctouHuku yriaepoja v 3HEPTUH B )KUBBIX oprann3Max. lIpeBparieHue sHeprum.

20. Craguu ¢poTOCHHTE3a U €T0 3HAYCHHE.

21. OcHoOBHBIE ATAllbI KJIETOYHOI'O JbIXaHUS.

22. AT® — sHepreTruecKkas BaJlt0Ta KISTKH.

23. MuTOTHYECKNH [IUKJI. 3HAYEHUE MUTO3a.

24. Meiio3. buonornyeckoe 3Ha4eHHE MeH03a.

25. Buonornveckoe 3HaYEHUE U CPABHUTEIILHAS XapaKTEPUCTUKA TTOJIOBOTO U OECIIOIOTO Pa3MHOKEHUSI.

26. Crioco0bl 0ecroyioro pa3sMHOKEHHS OPraHU3MOB.

27. TlomoBoe pa3MHOKEHHUE U €TI0 BUJIBL.

28. T'ameToreHes W €ro cTajivu.

29. Ilepuoaunzamnysi OHTOTEHE3A.

30. Tums! oHTOTEHE3A.

31. T'eHeTH4ecKUi KO/ U €0 CBOMCTBA.

32. Dramnbl buocuHTe3a Oernka.

33. OcHOBHBIE METO/IbI TEHETHKH YEJIOBEKA.

34. MoHOTHOPUIHOE CKPEIIMBAHUE U €TO IIUTOJOTHYECKHE OCHOBEI.

35. JIuruOpuaHoe CKpelrBaHue. 3aKOHbI HAC/IeA0BaHUs IPHU3HAKOB.

36. Lluronoruyeckre OCHOBBI JUTHOPHIHOTO CKPEIINBaHHS.

37. I'uOpu10I0THIECKHI METOJ] M €0 0COOCHHOCTH.

38. buosnoruyeckoe 3Ha4eHUE U (HOPMBI HF3MEHYHUBOCTH.

39. CraHoBII€HHE HBOIIOLUOHHOTO ydeHus. KpeannoHnsM u TpaHchOpMU3M.

RBOoOoNoOMLONE
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40. Teopus sBomonun K.b. Jlamapka.

41. Teopwus 3Bomonun Y. /lapBuHa.

42. EctecTBeHHEBIH 0TOOp U €0 (DOPMEL.

43. OCHOBHEIE MTOJIOKEHUSI CHHTETUYECKOH TEOPHHU 3BOJIIOLIUH.

44. Tlomymnsust — 3JeMEeHTapHAas SBOIONNOHHAS IHAILIA.

45. AnmonaTpHyecKkoe U CHMIATPUIECKOE BUA0O0Opa30OBaHUE.

46. DneMeHTapHbIC YBOJTIOIUOHHBIE (aKTOPBL.

47. OcHOBHBIC HAIIPaBJICHHS 3BOJTIOIIMOHHOTO MIpoIlecca.

48. Tyt nOCTYKEHHS OHOJIOTHYECKOTO TIporpecca.

49. OcHoBHBIE TUTBI aganTanuil (Mopdonoruueckue, GU3HOIOTHIECKUE, ONOXUMHUYECKHE)
50. Jloka3aTenbCcTBa SBOIOIUH.

51. OO6mas XxapakKTeprucTHKa cpea OONTaHUS )KUBBIX OPTaHU3MOB.

52. Boanas cpeaa v agantaluy K Held OpraHu3MoB

53. Dkonoruueckue GaKToOpbl, UX KIaccU(pUKAINS U KpaTKas XapaKTepUCTHKA.
54. OcHOBHBIE 3aKOHOMEPHOCTH JACHCTBHUS DKOJOTHICCKUX (DaKTOPOB HA KUBBIE OPTaHU3MBI.
55. Bona kak sxoiorumgeckuit paxrop

56. NoHHEII coCTaB cpelibl KaK 3KOJIOTHUSCKUl (hakTop.

57. Tonstue o 6uonieHo3e. CTpykTypa OHOIICHO3A.

58. Tunsl B3aNMOOTHOIIIEHHU OPraHU3MOB B OHOIIEHO3aX.

59. Tlonstue o Ouoreonenose u 3kocucreme. [TumeBsie nenu.

60. Dxonoruyeckue MUPaMHUIbI.

61. CtpykTypa u rpaHuUIsl OHocheps.

62. PacnipocTtpaHenwue Xu3HH B THApOCchEpe.

63. DyHKIUM )KUBOTO BellecTBa Onochepsl.

64. Ilonsarue o HOOCheEpE.

65. I'moGanbHBIE SKOIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH.

66. Dxonoruyeckue npodiemsl Kacrus

IpumepHbie TecToBbIe 3aaanusi (cM. Ilpuioxenue 2)

7.2. MeToanyecKue MaTepHuasbl, ONpeaesiionie Mpoueaypy oleHMBAaHUs 3HAHUM, YMEeHHil, HABBIKOB U (MJIN)
ONBITA [1eATeJILHOCTH, XaPAKTePU3YIOLIUX ITANbI (POPMUPOBAHUS KOMIETEHIUM.

OOmmit pe3yapTaT MOIYJISI BBIBOJUTCS KaK WHTETrpajbHAs OLECHKA, CKIAABIBAOMIAs U3 TeKyIero KoHTpois — 40 % u
MPOMEXYTOYHOTO KOHTpoJsI - 60%.

Tekymuuii KOHTPOJIb IO TUCHUIUIMHE BKIFOYAET:

- IOCeIIeHUE 3aHATHil - 1 6as 3a mpakTHYecKoe 3aHATHE,

- OTBETHI Ha MIPAKTUYECKUX 3aHATHAX - 80 Oamos,

- BHITIOJIHEHHE JIA0OPAaTOPHBIX 3a/1aHui — 4 Garia,

- BBITIOJTHEHHE JJOMAITHHX (2yAUTOPHBIX) KOHTPOJBHBIX padot - 10 6aios,

- pedepar — 5 GayoB.

IIpomeXyTOUHBII KOHTPOJIb 110 AMCLMILIMHE BKIIFOYAET:

- KOHTposbHas padoTa - 100 6ammoB, unm - rectupoBanue — 100 Gamios.

[Monyuenne 1 Ganna B cpejHeM 3a 2 MOJYJIS HO3BOJISIET MTOMYYUTh 3a4eT.

BrInonHeHe caMoCTOsTENbHOM PadOThI 1aeT 5 JOMOJHUTENBHBIX (OOHYCHBIX) 0aJUIOB K MOJTYJIIO.

8. IlepeyeHb OCHOBHOI U JOMOJHUTEIbHON Y4eOHOI JTUTEPaATYypPbl, HEO0X0AMMOM JJIs1 0CBOCHUS JUCHUIITTHHBI.
a) adpec caiima Kypca:

http://edu.dgu.ru/course/view.php?id=3061

0) ocnoenas rumepamypa:

1. Jlykatxun A.C. u ap. buonorus ¢ ocHoBamu skonoruu. —M.: Axagemust, 2008.-400c.

2. MawmonTtos C.I'., 3axapos B.B., Koznos T.A. buonorus. M.: Akagemus, 2006.- 576c¢.
3. Ilexos A.Il. buonorus ¢ ocuoBamu dxonoruu. C.-116.: Jlaus, 2007.- 672c.

8) 00onoAHUMENbHAA TUMEPAMYPa:

1. Huac M. O npupoze KHUBOTO: MEXaHU3MBI B cMbIcT. M.: Mup,1994.-496¢.
2. Pamasanosa [1.b. Kypc nekuuii o o0rieit 6uonorun. Maxaukana, Aned, 2020. — 78c.
3. AmmeBa 3.M. buonorus ¢ ocHoBamu JKosiorud. JlabopaTopHbIE 3aHATHS W METOIWYECKHE YKa3aHHS K
npoBeeHuIO (cneruanbHocTh: 110901 «BomHbie OHOpecypehl M akBaKy IbTypa»). Maxaukana, 2011. — 160c.
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AmmeBa 3.M., Omaposa 3.A., PamazanoBa [1.b. buonorus ¢ ocHoBamu sKosoruu. MeToaudeckue ykasaHus K
MIPOBEICHUIO JTA00OPATOPHBIX 3aHATHH (crerrabHOCTE: 020201.65 «DyHaameHTanbHasS ¥ MPUKIATHAS XUMUS» ).
Maxaukana, 2013. — 74c.

AnueBa 3.M. TecroBbie 3ajaHus A1 CAMOKOHTPOJISI CTYIGHTOB 10 KypCcy «BHOJIOTHS ¢ OCHOBaMHU SKOJIOTHUY.
YuyeOHo-MeToanueckoe nocodbue. Maxaukana, 2014. —93c.

AmmeBa 3.M. buomnorusi c ocHOBaMu 3KoJorHH. MeToanmdeckue yKa3aHus K MPOBEICHHUIO 1a00paTOPHBIX 3aHITHN
(cnemmanbHOCTh: 020201.65 «DyHIaMeHTanbHAs U PUKIaTHAsS XuMus»). Y.2. Maxaukana, 2015. - 64c.

AmmeBa 3.M. Mertoamdecknue yka3aHHS K IPOBEICHHIO JTaOOPaTOPHBIX 3aHATHA Mo AucuuiuimHe «OO0rmas
ounomorusi» (Hanpasmenune: 06.03.01 buomorus). Maxaukana, 2019. - 58c.

buonorus kietku : yueoHoe nmocooue / A. @. Hukutun, E. 5. Anoera, 0. ®. 3axapkus [u ap.] ; moa pepakmuen
A. ®. Hukutun. — Cankr-IlerepOypr : CrnernJlut, 2015. — 168 ¢. — ISBN 978-5-299-00648-3. — Tekcr :
JMEKTPOHHBIN  //  DnexkrpoHHO-OMOmmoreunas  cucrema IPR BOOKS @ [caiir]. —  URL:
https://www.iprbookshop.ru/45651.html — Pexum noctymna: mis aBTopu3mp. MOJIb30BaTEICH

Bepxomenunesa, HO. I1. buonorus ¢ ocHoBamu 3konoruu : ydeOHoe mocobme / 1O. Il. Bepxomennesa. —
Openbypr : OpenOyprckuii rocymapctBeHubiii yauepcuter, ObC ACB, 2013. — 146 c¢. — Tekcr
JMEKTPOHHBIN  //  DnexkrpoHHO-OMOmmoreunas cucrema IPR BOOKS @ [caiir]. —  URL:
https://www.iprbookshop.ru/30101.html — Pexum noctymna: mis aBTopu3up. MOJIb30BaTEICH

Jounuc, Teitnop buonorus. B 3 Tomax. T.1 / Teimop Jpunuc, I'pun Hatimken, Crayt Yund ; moa pemakmuei P.
Correpa ; mepeson 0. JI. AmuenkoB [u ap.]. — 12-e u3n. — Mocksa : Jlabopatopus 3Hanmii, 2020. — 512 ¢. —
ISBN 978-5-00101-665-6 (t.1), 978-5-00101-664-9. — TekcT : 3MEKTPOHHBINA // DIEKTPOHHO-OMOIUOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/98522.html — Pexum moctyma: ajst
aBTOPHU3UD. MOJB30BATENCH

Jounuc, Teitnop buonorus. B 3 Tomax. T.2 / Teitmop Jouauc, I'pun Hatimken, Crayt Yund ; mox pemakmueid P.
Corepa ; mepesog 1O. JI. AMuenkos, U. B. Enanckas. — 12-e u3a. — Mocksa : JIJabopaTtopus 3uanuii, 2020. —
493 c. — ISBN 978-5-00101-666-3 (1.2), 978-5-00101-664-9. — TekcT : 2IeKTPOHHBIA // DIEKTPOHHO-
oubmuoreunas cuctemMa IPR BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/98521.html — Pexum
JOCTYyTIA: JUISI aBTOPU3UP. TIOJIb30BaTeIeH

Jounuc, Teinop buonorus. B 3 tomax. T.3 / Te#nop Jpunuc, I'pun Hatimken, Crayr Yund ; mox pemaxiuei P.
Correpa ; mepesop 0. JI. Amuenkos, WM. B. Enanckas, H. O. ®omuna. — 12-e u3n. — Mocksa : JlabopaTopus
snanmid, 2020. — 452 c¢. — ISBN 978-5-00101-667-0 (1.3), 978-5-00101-664-9. — TekcT : 2JIEKTPOHHBIH //
DnextponHo-0nbmoTeunas cuctema [PR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/98520.html —
Pexxum moctyna: st aBTOpU3HP. MOJIb30BaTENCH

Kewmm b., Aiipuc K. Beeaenne B Ononoruto. M.: Mup, 1986.-671c.

Konecunukos C.1. Oxomorus. M.: Hayka-IIpecc, 2007.- 384 c.

JIsicoB I11.K., Akudner A.Il., Jlobporuna H.A. buonorust ¢ ocHoBamu skonoruu. M., Beicmas mkomna, 2009. 655
c.
Mawmonros C.I'., 3axapos B.b. O6mias 6uonorus. M.: Beicir.iik., 2004.-316c¢.

Opnos J1.C., CanoeuukoBa JIL.K., JlozanoBckas WM.H. DOkomorust u oxpaHa Ouocdepbl NP XUMHUYECKOM
3arps3HEeHUH: y4ue0.1ocodue A XUM., XuM.-TexHou1. 1 6uoi. Cren.By30B. —M.: Bricm.mik.,-2002.-334c.

ITexoB A.Il. Buonorus u obias reneruka. M.: U3n-8o PYJIH, 1994 .- 440c.

[Monsikosa, T. M. buosiorus knerku : yueOnoe nmocooue / T. U. Tlomsikosa, U. b. CyxoB. — Caunkr-IletepOypr :
Cankr-IleTepOyprekuii MeANKO-COUMANbHBIA HHCTUTYT, 2015. — 56 C. — TeKcT : 31eKTpOoHHbIH // DINeKTpOHHO-
oubnroreunas cucrema IPR BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/74246.html

Pomanosa, E. M. Buonorust ¢ ocuoBamu sxonoruu / E. M. Pomanosa, T. M. lllnéukuna. — YIIBSHOBCK :
VYIbSIHOBCKasi TOCYJapCTBEHHAs CebCKOoXo3siicTBeHHast akanemust uMm. [1LA. Crompmuna, 2012. — 304 c. —
Texct : onexTpoHHBIH // OnekTpoHHO-OMOMMoreuHas cucrema I[PR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/109272.html

Cobru B.®. OOGrias 6uosorus: yaeOHHUK i By30B. —M.: Akagemudeckuii npoekt, Kynstypa, 2007. -331c.

Coru, B. ®. O6mas 6uonorus : yueonuk / B. @. Cora. — Mocksa : Axkagemuueckuii [Ipoext, KynsTypa, 2007. —
336 c. — ISBN 978-5-8291-0916-5. — Tekcr : 3neKTpOHHBIH // Di1eKTpoHHO-OMOIMoTeuHas cuctema [PR
BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/36438.html

Teitnop ., I'pun H, Crayt V. buonorus. B 3-x 1. [lox pex. P.Conepa. M., Mup, 2004

Tynsikosa, O. B. buonorus : yaeonuk / O. B. TynsakoBa. — CapatoB : By3oBckoe o0pazoBanue, 2014. — 448 c.
— Tekcr : snekTpoHHBId // DnekTpoHHO-OmMONMMoTeuHas cucrema IPR BOOKS : [caiir]. — URL:
https://www.iprbookshop.ru/21902.html

Yepuosa H.M., brutoBa A. M. O61as sxosorust. M., 2004.-416c¢.

Uyiikua A.E. OOmiast Ouostorust: mocoOue Jjisi MOCTYHArOIIMX Ha OMOJIOrHYECKUE U MEIUIIMHCKKHE (haKyJIbTEThI
yauBepcuteToB. —Cn6.: [Tonurexnuka, 2004. -672c.

Somoxor A.B., FOcydos A.T". DBomtormonnoe yuenue. M.: Beicin.mik., 2004.- 310c.
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28. Spweirun B.H., Bacunsesa B.1., Bonkos U.H., Cunensmukosa B.B. (Ilog pen. SApsiruna B.H.) buonorus. B 2-x
T. M.: Beicurik., 2004,

29. buonornueckuii sHIMKIONeAnYeckuil ciaoBapb. (['1. pen. M. C. I'mnsipos; Penxon.: A.A.baes, I .I'. Bunbepr,
I'.A.3aBap3uH u 1p.- 2-¢ u3., ucnpanit.- M.: Cos. Darukionenus, 1989.- 864 c., ., 30 . ui.)

9. Ilepeuens pecypcoB HH(OPMAIHOHHO-TEJEKOMMYHUKANMOHHOH ceTn «UHTepHET», HEOOXOAUMBIX A
OCBOEHMS AUCHUILIHHBI.

caitrer: http://www.ebio.ru/index-4.html

http://www.atheism. ru/science/index

http://evolution, atheism ru/library/contempor anityl him.

http://www.b2science.org/

http://biology.asvu.ru/

European Environment Agency (EEA) - http://www.eea.europa.eu/

http://www.unep.org/infoterra/

http://www.ecoline.ru/

bubnnoreka yueOHUKOB 1Mo 3kostoruu - http://window.edu.ru/window/library

Bce o pupoze - http://www.npupoda.ru/

Beemupnsrii Gora aukoit mpupoms! - http://www.wwif.ru

Bcepoccuiickuii sxomormueckmii moprain - http://ecoportal.ru/

Bes 6uomorus - http://biology.asvu.ru/

Enunast komekmus 1udpoBeix 00pa3oBaTensHEIX pecypcoB - http://school-collection.edu.ru/catalog/

EcbkoB K.1O. Uctopus 3emin v xxu3HM Ha Hed - http://warrax.net/51/eskov/cover_eskov.html

Hanmonansusiii moptan «IIpupona Poccuny» - http://www.priroda.ru/

HemnpaBurtenbcTBeHHBIH 001IecTBeHHBIH (hona BepHaackoro - http://www.vernadsky.ru/

O6wenunennsiii ApxuB Mopckux anusix Oxeana u Atmochepsr (COADS)- http://icoads.noaa.gov/

[pupona u sxosorus - http://www.priroda.su/

ITpo6aemsr sBosroMN - http://macroevolution.narod.ru

ITpo6Giemsl sBoROIIMK OHochepsl - http://macroevolution.narod.ru/

Poccwuiickast mporpamma «I'eHom uenoBekayn- http://www.vigg.ru/humangenome/

Caiir, mocBsIIEHHBIN TpobeMaM Ouopasnoobpasust - http://www.biodat.ru

Vuebuuk mo 6uomoruu - http://www.ebio.ru/index.html

®dororpadun MHUpa JTUKOM TIPUPOIBI - caiT tdhotorpados HATypaJIMCTOB -
http://www.naturelight.ru/show_group/12.html

dotorpadun npupoasi- http://nature-picture-photo.blogspot.com

LlenTtp oxpaHsbl auKoi npuposl - http://biodiversity.ru/

OnexrtpouHslit apxus B.W. Bepuanckoro - http://vernadsky.lib.ru/

OcHoHble cripaBounbie u monckosbie cucteMsl: LibNet, MedLine, PubMed, Google, Yandex, Rambler.

1. Nudopmanmonnas cucrema «EnuHOoe OKHO JocTyma K oOpa3oBaTesbHBIM pecypcam» [DJIeKTpOHHBIN pecypc]:
NPEAOCTaBIseT CBOOOAHBIA JOCTYNl K Karajory oOpa3oBaTelbHbIX HMHTEPHET-PECYPCOB M  IOJHOTEKCTOBOM
JNIEKTPOHHOH ydeOHO-MeToqruecKoi ondanoreke. — Pesxxum mpocryna: http://window.edu.ru

2. HaunonanbHas 31eKTpOoHHas OnbnuoTeka [Di1eKTpoHHbIN pecype]: OundpoBaHHbIE JOKYMEHTHI, pa3MEIIEHHbBIE B
poccuiickux OMOIMOTEKaxX, My3esX U apxuBax. — Pesxxum nocryma: https://H30.pd

3. DnexkTpoHHbIe 0oOpa3zoBareibHble pecypebl AI'Y [DnekTpoHHBIH pecypc]: ydeOHO-METOIMUYEeCKHe MaTepHallbl. —
Pexxum nocryna: http://eor.dgu.ru

4. DnexktpoHHas OubnuorteuHas cucrema IPRbooks [DnexTponHblli pecypc]: pecypc, BKIIOUYAIOMIMI 3JIEKTPOHHO-
OMOIMOTEUHYTO CHCTEMY, neyaTHbIE " AIIEKTPOHHBIC KHUTH. - Pexnm JIOCTyTIA!
http://www.iprbookshop.ru/elibrary.html 5. DnextponHas OHOIMOTEYHASs CHCTEMa znanium.com [DIEKTPOHHBIN
pecypc]: mpenocTaBisieT J0CTy K MOHOrpadusaM, yueOHUKaM, ClIpaBOYHUKAM, HAYYHBIM XYypHaIaM, IUCCEPTALUIM U
HAy4YHBIM CTAaThSIM B PA3IMYHBIX 00NacTsx 3HaHUHA. — Pexxum moctyna: http://znanium.com

6. DnexrponHas Oudsmoreynast cuctema BOOK.ru [DekTpoHHBIN pecypc|: TUIICH3MOHHAs OUOJIMOTEKa, COIepIKaIiast
yueOHbIE M HayuHbIC W3IaHKs OT MperoaaBaTesieii Beaynmx By30B Poccun. — Pexxum moctyna: https://www.book.ru

7. OnextpoHHas OWOJIMOTEYHAss cHUCTeMa «YHHUBEpCUTETCKas OMOIMOTeKa OHJIAHH» [DNeKTpOHHBIN pecypcl:
MPEOCTAaBIAET OCTYN K HamOojiee BOCTpeOOBaHHBIM MaTepHajiaM y4eOHOM M HayyHOW JuTeparypbl. — Pexum
nocrtyma: https://H36.pd

8. DnextponHas Oubnmoreunas cuctema «bubaroPoccukay [DIEKTpOHHBIA pecypc]: 3IEKTpOHHas OMONIHOTEKa
NPEAOCTABISAET JOCTY K KOJUIEKIIMU aKTyaJIbHOW HAYYHOH M yueOHO JUTEpaTypsl 0 T'yMaHUTAPHBIM, TEXHUYECKUM
U €CTeCTBEHHBIM HaykaM. — Pexxum nocrtyma: http://www.bibliorossica.com

9. DnexTpoHHas OubnmoreuHas cucrema «tOpaiT» [DneKTpoHHBIH pecypc]: anmexTpoHHas Oubnuoreka. — Pexum
noctyna: https://www.biblio-online.ru

10. DnexTponHas 6ubmuoredHas cuctema «JIaHb» [DIEKTPOHHEIN pecypc]: dIEKTPOHHO-OMOIMOTEYHAs] CUCTEMa. —
Pexxum noctyma: https://www.biblio-online.ru


http://www.atheism.ru/science/science.phtml?id=298
http://www.atheism.ru/science/science.phtml?id=298
http://www/
http://www.b2science.org/
http://biology.asvu.ru/
http://www.eea.eu.int/
http://www.eea.europa.eu/
http://www.unep.org/infoterra/
http://www.ecoline.ru/
http://window.edu.ru/window/library
http://www.npupoda.ru/
http://www.wwf.ru/
http://ecoportal.ru/
http://biology.asvu.ru/
http://warrax.net/51/eskov/cover_eskov.html
http://www.priroda.ru/
http://www.vernadsky.ru/
http://icoads.noaa.gov/
http://www.priroda.su/
http://macroevolution.narod.ru/
http://macroevolution.narod.ru/
http://www.vigg.ru/humangenome/
http://www.biodat.ru/
http://www.naturelight.ru/
http://www.naturelight.ru/show_group/12.html
http://nature-picture-photo.blogspot.com/
http://biodiversity.ru/
http://vernadsky.lib.ru/
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11. eLIBRARY.ru [DnekTpoHHBIl pecypc]: anexkTpoHHas Oubnmoreka / Poccuiickas Hay4dHas 3JIEKTPOHHAS
oubanorexa. Mocksa, 1999. Pexxum nocryma: https://elibrary.ru/defaultx.asp

12. Moodle [DnekTpoHHBIH pecypc]: cHUCTeMa BHPTyadbHOro oOydeHus: [0Oaza nmanHbx] / JlarecTaHckwmii
TOCYyIapCTBEHHBIM YHHUBEpPCUTET. — Maxaukana, r. — Hoctyn u3 ceru HAI'Y wuim, mocie perucTpalvv U3 CETH
YHUBEPCUTETA, U3 JIF000# ToukH, umerorieii noctyn B uarepuer. URL: http://edu.dgu.ru/course/view.php?id=3061

10. MeToanuyeckne yKkazaHusi Vi1 00y4a0IMXCs MO0 OCBOCHHUIO IM CIUIITTHHBI.

H3y4denne AyCHUIIMHBI CONPOBOKIAETCS] AKTUBHBIMU METOJAMHU €€ KOHTPOJIS:

[lo xaxxnomy paszmeny HpeayCMOTPEHO BBIIIOJHEHHWE CTYAEHTAMHU DPAa3IUYHBIX BHIIOB CaMOCTOATEIBHOW PaOOTHI:
npopaboTKa KOHCIIEKTa JIEKIWH, MOATrOTOBKA K MPAKTHUECKOMY 3aHSATHIO, MOATOTOBKA KOHCIIEKTOB, COCTaBJICHHUE
oubnuorpaduu, COCTaBICHNE CXEM, aHAJIH3 Y4eOHOro MOCOOUS, BHINMOIHEHNE TECTOBBIX 3a/IaHHM.

[lo nToram OcBOEHHMS AMCLMIUIMHBI IMPELYCMOTpEHa TeKyllas, pyOexHas, MPOMEXyTouHas arrecranus. B pamkax
TEKylled aTTecTalii NPEAINoaraeTcs HCIOIb30BaHUE CIEAYIOINX (QOPM OIEHOYHBIX CpPEACTB: AaKTUBHOCTb
CTYZACHTa, BBIIOJHEHWE KOHTPOJBHBIX, MNPAaKTHYECKUX padoT, MOAroTOBKa pedepaTta. PyOekHas aTtrectaunus
npeaycMoTpeHa B ¢popme 3adera.

[IpomesxyTouHast aTTecTanus NperycMoTpeHa B popMe KOMIIBIOTEPHOTO TECTUPOBAHHUS 10 BCEM Pa3lesiaM MOIYJIS.
JJisl MOATOTOBKY K aTTECTAlMH PEKOMEHAYETCsI CUCTEMAaTHYECKH popadaThiBaTh KOHCIIEKTHI JIEKLIUI, CBOEBPEMEHHO
BBITOIHSTH MPEJI0KEHHBIE 3a/IaHUs, CAMOCTOSTENIBHO N3y4aTh YKa3aHHYIO JIUTEPATYPY

11. Ilepeyenb HHGOPMALMOHHBIX TEXHOJOTHH, HCIOJb3YyeMbIX IPH OCYUIECTBJIEHMH 00pa30BaTe]bHOI0
npouecca 1no AMCHUIINHE, BKJIOYAaf NepedeHb NPOrPaMMHOro odecrevyeHns M HH(POPMAIUOHHBIX CIIPABOYHBIX
CHCTeM.

B npouecce npenogaBaHus JUCUUIUIMHBI MPEAIONIAraeTCsl UCIONb30BaHHE COBPEMEHHBIX TEXHOJIOTHH BU3yalIU3alluu
yaeOHOH wHopManuy (CO3MaHWE W JIEMOHCTpAIWs TPEe3eHTAIHNH), TEXHOJIOTHMH aKTUBHOTO W HMHTEPAKTHBHOTO
O6y‘-ICHI/I$I — JUCKYCCHHU, HCIIOJIB30BAHUC MCTOIUKHW AKTHUBHOI'O HpO6JICMHO-CI/ITyaHI/IOHHOFO aHajim3a BO BpPEMA
NPOBEIEHHUS CEMUHAPCKUX 3aHATHH, KPYIJIBIA CTOJI, BBICTYIUICHHE C JOKJIAZAOM C HOCJIEAYIOIINUM €ro 00CyKACHUEM U
T.I.

YcneurHoMy OCBOGHHUIO TUCHUIUIMHBI CIIOCOOCTBYIOT TIPUMEHEHHE B 00pa30BaTeIbHOM Mpoliecce HHPOPMAUOHHBIX
TEXHOJIOTHH, B YacTHOCTH, BHenpéHHoW B JI['Y mporpammbl mHTepakTuBHOTO oOyuyenuss Ha miardgopme Moodle,
M03BOJISIFOIICH paboTaTh Kak B pexume of-line, Tak u B on-line.

[TpoBeneHre AaHHON IUCIMIUIMHBI HE TIPEATIONIAraeT NCTIOIb30BaHKe CIIEHUATFHOTO MPOrPAaMMHOTO 00ECTICHeHUSI.

12. Onucanue MaTepUAJbHO-TEXHHYECKOH 0a3bl, He00X0AUMON AJsl oOcyllecTBJIeHUsI 00pa30BaTeJILHOIO
npouecca 1o JuCUMIUIHHE.

Juctummaa «O0mias 6uonorus» obecredeHa HEOOXOAUMON MaTepHaTbHO-TEXHUIECKON 0a30i: Mpe3eHTalMOHHBIM
obopynoBaHreM, OHOTMOTEKOH ¢ HEOOXOAMMOW JIMTEpaTypOH, clailaMH, KOMITBIOTEpHBIMH  (DHUIIBMaMH,
IpEe3CHTALUsAMH.

Ipunaoxenue 1.
Pemenne onoxuMmu4ecKknx 3agay
B mpomecce amccMMWISIIUM  TIPOM3OIUIO  pACIIEIUIEHWE 7 MOJIb TIIOKO3bI, M3 KOTOPBHIX IIOJTHOMY
(KHCTOPOTHOMY) PACHICTUICHUIO MOABEPTIOCH TOJNBKO 2 MoJb. Onpenenure: 1) CKOIBKO MOJIb MOJOYHOM KHCIOTHI U
YTIEKUCIIOTO ra3a IpH 3TOM 00pa3oBaHo; 2) ckoibko Moiab AT® npu 3TOM CHHTE3MPOBAHO; 3) CKOJIBKO SHEPTHH U B
Kakoi (popMe aKKyMyJIHpPOBaHO B 3TUX Mosekyidax AT®; 4) cKOIbKO MOJIb KUCIOPOIa H3PACKXOA0BAHO HAa OKHCIICHHE
00pa30BaBIIEHCS TIPX 3TOM MOJIOYHOM KUCIIOTHI?
Oo0pa3zen pemenust
1) U3 7 Moub TJIFOKO3BI 2 MOABEPTIINCH MOJTHOMY PACIIEIUIEHHIO, CIIEA0BATENBHO, 5 — HenoaHOMY (7-2=5).
2)  CocraBuM ypaBHEHHE HEMOIHOIO PACIICIUICHUS 5 MOJIb [IIFOKO3bI:

5C,H,,05 +5x 2H,PO, +5x 247]® =5x 2C,H,0, +5x 2AT® +5x 2H,0
3)  CocraBuM cyMMapHOE ypaBHEHHE MOJHOTO PACLICIUICHUS 2 MOJIb TJTFOKO3bI:

2C,H,,0, + 2% 60, + 2% 38H,PO, + 2x38A/]D = 2x 6CO, + 2x 6H,0 + 2x 38AT® + 2x 38H,0

4)  Cymmupyem konudectBo AT®: (2% 38) + (5% 2) + 86mo0.16
5)  Onpenenum KOJMYECTBO 3HEPTUH B MoJieKynax ATD:

86 x 40x/Jorc = 3440k /e
Ortser. 1) 10 Monb Moa04HO# KHCHOTHI, 12 Mone CO2; 2)86 mons AT®; 3) 3440 x>k sneprun, B popme 3HEPrun
MaKpO3PIUIeCKUX XUMUUECKUX cBsi3eil B Mosiekynax AT®; 4) 12 mons Oa.
3apaua 1
B npouecce nuccuMuIIAINY MPOU30IIIO paclielieHUe 17 MOJIb TIFOKO3bI, U3 KOTOPBIX KUCIIOPOJIHOMY
PAaCIIEIUIEHHIO MTOIBEPIINCH 3 MOJISL.
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Omnpepenure: 1) CKOJIBKO MOJIb MOJIOYHOW KHCIOTBHI M YIJIEKHCIIOTO Ta3a MPH 3TOM O0pa30BaHO; 2) CKOJBKO MOIb
AT® npu 3TOM CHHTE3UPOBAHO; 3) CKOJILKO SHEPIHH U B KaKOi (hopMe aKKyMYJIMPOBAHO B 3TUX MoyieKyaax ATD; 4)
CKOJIBKO MOJIb KHCJIOPO/Ia U3PacX0I0BaHO Ha OKUCIICHHE O0pa30BaBILIEHCs PU TOM MOJIOYHON KUCIOTHI?
(OtBert: 28 u 18 mMounb, 142 Mok, 5680 k/1x, 18)
3agaua 2
B pesynpraTe quccuMuisIug B KIETKaX 00pa3oBajioch 5 MOJIb MOJIOYHOM KHCIIOTH U 27 MOJIb YTIEKUCIIOTO rasa.
Omnpenenure: 1) CKOIBKO BCETO MOJb TITIOKO3bI H3PACXO0I0BAHO; 2) CKOJIBKO M3 HUX MOJABEPIIIOCH TOIBKO HEMOTHOMY
M CKOIBKO TIOJTHOMY paciieruieHnto; 3) ckoibko Mojiekynl AT® mpu 3TOM CHHTE3MpPOBAHO M CKOJBKO JHEPTHH
aKKyMyJTHUPOBaHO; 4) CKOIBKO MO O2 M3pacx0I0BaHO Ha OKHCIIEHNE 00Pa30BaBIIEICS MOJIOYHOM KHCIOTHI?
(OtBert: 7; 4.5 + 2.5 monb; 176 monb, 7949 xJlx; 27).
3amaua 3
B pesynpTaTe quccuMuIsIIEM B KIETKaX 00pa3oBaioch 5 MOJIb MOJIOYHOM KHCIIOTHI U 27 MOJIb YTIEKUCIIOTO rasa.
Omnpenenure: 1) CKOIBKO BCETO MOJb TITIOKO3bI H3PACXO0I0BAHO; 2) CKOJIBKO M3 HUX MOJABEPIIIOCH TOIBKO HEMOTHOMY
U CKOJIBKO TOJHOMY pacuierieHuto; 3) ckonbko AT® mnpu 3TOM CHHTE3MPOBAHO M CKOJBKO SHEPIHH
aKKyMyJIHUPOBaHO; 4) CKOIBKO MOITb O2 M3pacx0I0BaHO Ha OKHCIIEHNE 00Pa30BaBIIEICS MOJIOYHOM KICIOTHI?
(Ortger: 1) 7 mosb; 2) 4.5 MOJIb — HEMIOITHOMY, 2.5 — moaHOMY; 3) 176 Moitb ATD, 7040 k[Ix; 27 O2)

PABOTA 2. Pemrenne 3aga4 mo MoJIeKyJIsIpHOH 01oJ10THA

1. IlepBble 7 aMMHOKHCIIOT B LIENM MHCY/IMHA: ()eHMIAaJaHUH — BAIMH - aclaparuHOBasi KMCJIOTa — [IIyTaMUH —
TUCTUJIUH — JIeHINH — nucTenH. OnpenenuTe oJuH U3 BapUaHTOB CTPYKTYphl yuactka JIHK, konupyromiero 3ty yacThb
ey UHCYJNHA.

2. benok cocrout u3 200 amuHOKKCIOT. Kakyro [InHy MIMeeT ONpeelsioNIiil ero reH, €ClIi PACCTOSTHIE MEXTY
JIIByMsI COCETHUMH HYKJIEOTIaMHU B cripanu3oBaHHoi Monekyie JJHK cocrasmnsiet 3.4x10-10 m?

3. MounekynsapHas Macca Oenka X=50000. Omnpepenute UIMHY COOTBETCTByromero reHa. ([Ipumeuanwue.
MonekynsapHass Macca OJHOW aMuHOKucioTa B cpeaHem 100, ogHoro Hykieotuna — 345, pacCTOSHUE MEXIY
COCEeTHUMH HyKJIeoTHIaMu cocTaBiseT 0.34Hm).

Pemenne. Ilockonbky Macca OJHOH aMHHOKHCIIOTHI HpuMepHO coctaBisier 100, To O€lloK coCcTOMT U3
50000:100=500 amuHokucnor. Oxna u3 neneir JJHK, necymero nadpopmanuio 06 3ToM Oenke, JOMKHA COIEPKATh
500 tpumnneros, cienonatenbHo, 500x3=1500 nykneoruaos. Anuna stoi nenu JHK coctaBut 1500 x0.34 um = 510
HM, TaKOBa )K€ JUIMHA TeHa.

4. CKOJBKO HYKIJICOTHIOB coaepkuT TeH (0be nenu JJHK), B koTopom 3anmporpaMmMupoBaH 0eOK HHCYJIHH 13 51
aMUHOKHCIIOTHOTO OCTaTKa?

5. Onna u3 meret JIHK mmeer monexymspayiro maccy 34155. Onpenenurte KOJIHMYECTBO MOHOMEpOB Oelka,
3anporpaMMmupoBanHoro B 3toi JTHK.

6. KakoBa monexynspHas macca rera (2-x neneit JJHK), ecnu B ogHOM menu ero 3amporpaMMUpOBaH OENOK C
Maccoit 15007

7. @parment monekynasl JIHK mmeer crnemyromryro mocienoBaTenbHOCTh HykneoTunoB: TAAATITTIAAILILL
Omnpenennure coCTaB M MOCIEI0BATEIFHOCTS AMHUHOKHCIOT B TOJIHMIENITHAHON IeTH, 3aKOJUPOBAaHHON B 3TOM y4acTKe
reHa.

8. ®parMeHT MoOJEKyJbl OelKa CONEPKUT aMHUHOKHCIIOTBI: acliapariHOBasi KHCIOTa — allaHMH — METHOHHH —
aJlaHuH.

Onpexnenure:

1) CtpykTypy yuactka mosnekynsl JJHK, koaupytorero sty nocieaoBaTeIbHOCTb aMUHOKHCIIOT;
2) KonnuectBo (B %) pa3nuYHBIX BUOB HYKJIEOTHIOB B 3TOM Y4acTKe T'eHa (B JIBYX IIETIsIX);
3)/lmuHy 3TOTO y4acTKa reHa.

(ITlpumeuanwne. Ilo mpaBuny Yapradda kommuectBo anennHa B Monekyne JHK paBHO komndecTBy ThMuHa, a
KOJIMYECTBO TYaHHHA PaBHO KOJIMYECTBY [IUTO3WHA).

9. Jlana monekynsl JJHK ¢ oTHOCHTenbHON MonekymsipHol Maccoit 69000, u3 HuX npuMepHo 8625 mpuxomuTces
Ha JIOJII0 aJCHMJIOBBIX HYKJIEOTHJOB. PaccuMTaliTe, CKOJNBKO COJAEPKHUTCS BCEX HYKJIEOTHAOB MO OTAEIBHOCTU U
kakoBa anuna 31oi JJHK. (Ilpumeuyanne. Macca ognoro nykneoruga = 345. Ilo npasuiny Yapradda, A=T, L=I", unu
(A+D)=(L1+T)=100%-(A+T).

10. M3BecTHA MOCIe10BATENbHOCTS HYKIEOTHAOB IBYX Y4acTKOB B ogHOH nenu JJHK:

..AATATTALOAI'TTTTATATT...... AOITHATIITTTALOITIT. ..

Kaxoif n3 3Tux y4acTkoB OyZeT ObICTpee AeHATypUPOBATh NMPH MOBBIILIEHIH TEMIIEPaTyphI?
1. B wmomekyne JHK Ha momro IUTO3WHOBBIX HYKJIEOTHIOB mpuxomutcs 20%. Omnpenenute MpOICHTHOES
CoJiepaHue APYTrUX HYKJICOTHAOB, BXoadmux B coctas 3ot [JHK.
Tabnuua 7.

Tabauna ouoxumuyeckoro koaa JJHK
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OCHOBAHIA KOJOHOB nPHK
TlepBoe Bropoe Tpetbe
y 1 A r
y ®eH ®eH Jlen Jlen
v I Cep Cep Cep Cep
A Tup Tup - -
I Iuc 1HC - TpU
y Jlen Jlen Jlen Jlen
I I0 IIpo IIpo IIpo IIpo
A I'mc I'mc I'ma I'mu
r Apr Apr Apr Apr
y Hne Une Une Mer
A y Tpe Tpe Tpe Tpe
A AcH AcH JIn3 JIus
r Cep Cep Apr Apr
y Ban Ban Ban Ban
r 11 Ana Ana Ana Ana
A Acn Acn 'y I'my
I ' ' ' '

2. Monekynsapaas macca mnonurentuaa coctaiser 125000. Ompenenure UIMHY TEHA, KOAUPYIOIIETO STOT
TOJTUIETITH]L.

HACJIEACTBEHHOCTDb U U3MEHYUBOCTb
1. VY denoBeka Kapuil IBET T1a3 JOMUHUPYET HaJ TOMyOBIM, a CIIOCOOHOCTH JTyUIlle BIaIeTh TPABON PYKOH — HaJ
JIEBOPYKOCTBIO, MPUYEM TI'eHbl O0OMX TNPHU3HAKOB HAXOIATCA B Pa3HbIX Xpomocomax. Ompenenure I'eHOTUIBl U
(eHOTHNBI JeTel, eclu WX POIUTENH — Kaperyiasble MpaBIIM, T'eTepOo3UroTHble To obouM mpusHakaMm. Kakosa
BEPOSATHOCTh POXKJICHUS rojly0oria3oro peOeHKa — JeBIIN?
2. VY uyenoBeka CylecTBYeT [1Ba THIA CJEMOTHI, KaXIas U3 KOTOPHIX MMEET ayTOCOMHO — PELECCHUBHBIN THUII
HaclenoBaHusl. ['eHbl, OOYCIIOBIMBAaBIIME OTH TPHU3HAKH, HAXOAATCS B pa3HbIX mapax ayrocoMm. Omnpenenure
BEPOSTHOCTh POXKIIECHHS CIIETIOr0 peOeHKa, €CITM U3BECTHO, YTO POAMTENH 3pssdre, 00e 0a0yIIKH UMEIOT OJINHAKOBBIN
BUJI HACJICIICTBEHHOM CJICTIOTHI; B POJOCIOBHOM JeIyIIeK CIy4aeB HACIECACTBEHHOH CIIETOThI HE BCTPEYaoCh.
3. Y npo3o¢uiisl TeH cepoil OKpacKH Tella JOMUHUPYET HaJl TEHOM YE€PHOTrO LIBETA, T€H JJIMHHBIX KPBUIbEB - Hall
T€HOM YKOPOYEHHBIX KpPbUIbEB. J[MI€TepO3UTrOTHBIX CaMOK CKPECTWIM C caMIlaMH, WMEBIIMMH HYEpHOE TEJIO H
YKOpOUEHHBIE KpbUIbA. B MOTOMCTBE OKa3aloCch CEphIX C JUIMHHBIMH KpbUIbAMH ocoOeil 1419, uepHbIX c
YKOPOYEHHBIMU KPBUTHIMU - 1398, 4epHBIX C ATMHHBIMHU KPBUIBAMHE - 286, CEPhIX ¢ YKOPOYSHHBIMH KPBUIbIMU - 289.
CoctaBpTe cxeMy ckpeuiuBaHus. COOTBETCTBEHHO MPUBEIEHHBIM pe3yjbTaTaM CKpEIIMBaHHUS YKaXKUTE, Kakoe M3
MIPUBEJIEHHBIX HIKE YTBEPKACHUN TPaBUIBHO:
a) TeHbI CLEIUICHBI: aJJIeNIN CEPOH OKPACKH TeJla M YKOPOUEHHBIX KPBUIbEB HAXOIITCSA B OJHOM XpOMOCOME, a aJlJIeIIH
YepHOH OKpAacKH Teja U JJIMHHBIX KpPbUIbEB — B ee romosiore. Bo BpeMst Meiio3a npou3onen KpoCCHHIoBep; 0) reHbl
HE CIEIUIEHBI M HaXOAATCS B Pa3HBIX Mapax TOMOJOTHYHBIX XPOMOCOM; B) T€HBI CIIETUIEHBI: aJUIeTN YepHOW OKpPacKU
TeJIa ¥ YKOPOUCHHBIX KPbUILEB HAXOATCS B OJHOH XPOMOCOME, a aJlJIeNId CEPOM OKPACKH TeJla M JUIMHHBIX KPBLIbEB -
B ee romoJiore. Bo Bpemst Melio3a mpousorien KpoOCCHHIOBED.
4. Y npo3o(duibl TeH KpacHBIX IIa3 JOMHHHPYET HaJl TeHOM OelNbIX TJia3, a TeH JJIMHHBIX KPBUIbEB - HAJl TEHOM
YKOPOUEHHBIX KPBUIbEB. [[MreTepO3UroTHBIX CAMOK CKPECTHJIM C CaMIlaM{, MUMEBIIMMHU OeJble TJla3a U KOPOTKHE
KpbLIbs. B motoMcTBe 0ka3zanock 511 MyxX ¢ KpacHBIMU IJ1a3aMU U JUIMHHBIMU KPbUIbsIMH, 499 - ¢ KpaCHBIMU T'Jla3aMU
U YKOPOYEHHBIMU KpBUIbSMH, 504 - ¢ OelbIMH Tla3aMH M JJIMHHBIMH KpBUIbSAMH, 509 - ¢ OenbIMH Tia3zaMH H
YKOpOUYEHHBIMU KpbUTbIMH. COCTaBbTe CXeMy ckpemuBaHusa. OmpenennuTe THI HACIEIOBAaHUS M (€CIH BO3MOXHO)
PacCcTOsSIHUE MEXKAY T€HaMHU.

5. ¥V nposzodunsl amiens HOpMaJIBHBIX KPbUTbeB V{J JOMHUHHMPYET HaJ aJUleJieM 3a4aTOYHBIX KPBUILEB V(, a
aJjulesb HOPMAJIbHOM KpacHOW okpacku rina3 P - Haj amienem nypnypHOM OKpacku Iia3 p. I'OMO3ZWIOTHYIO MyXy
JUKOT'O THIA CKPECTHIIN C OECKpPBIJIOH MYyXOH ¢ IypHypHBIMH Tja3aMH, a 3aTe€M IOJyYEHHBIX NOTOMKOB CKPECTHIIH
Mexay coboil. Bo BTOpom mokonenun monmyumian 157 myx amkoro tuma, 161 myprmypHornasyioo Oeckpbuiyio, 29
KpacHOTJIa3bIX OECKPBUTBIX U 33 KPBIIATHIX C MyPILypHBIMH ri1a3amMu. OOBACHUTE MOTydYeHHBIE PE3YIbTATHI.

Pemenne. Ilpum ckpemmBaHWM JBYX IJUTE€TEPO3UTOT COTJACHO 3aKOHaM MeHJens CJlIel0oBalo0 OXKHUIATh
CJICAYIOIIETO pacleIieHus: 9 MyX AUKOro TUMa : 3 KpacHOrasble OeCKpbUIbIE : 3 KpbUIAThIE C MTyPIYPHBIMH TJa3aMu
: 1 mypryproritazas 6eckpeuias. Habmomaemoe pacierieHne pe3ko OTINIaeTCs OT OKUAAEMOTro. ITO YKa3hIBaeT HA
TO, YTO HE BBIMOIHIETCS TpeOOBaHNE HE3aBHCHMOTO HACJIEIOBaHMS HEAJUIEIbHBIX T€HOB, T. €. T€HBI VJ U p HaXOATCs
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B OfHOW Xpomocome. ['ereposurorsl VgP/vVgp B ocHOBHOM 00pa3ytoT rametsl VQP u vgp. Ilpu moiHOM cuersieHun
pacmerienne B F> qomxHo 061Th 3 VQ-P- : 1 vgvgpp. IN'ameTst VP u VP 00pa3oBainch B pe3yabTaTe KPOCCHHTOBEPA
— TepeKpecTa XpoMocoM. MOXKHO OMpeNeNuTh paccTosHhe MexAy reHamud VQ U p. OHO OyzeT paBHO NPOLEHTY
KpOCCOBEpHBIX ocobei: (29 +33) : 380 « 100% = 16,3%.

Ortser. ['eHsl, onpenenstomue NPU3HAKU «IIYPIIypHBIE I71a3a» U «3a4aTOYHBIC KPBUIbsS», HAXOAATCS B OJHOMN
XpPOMOCOME Ha PacCTOSHHUH 16,3 CAaHTHMOPTaHHIBI.

6. M3BecTHa HacnencTBeHHas popMa paxura, TPYAHO MOAJaomasics JeueHnto. B Opakax My»X4uH, KOTOPBIC B
JETCTBE CTPafaiy 3TUM 3a00JieBaHHEM, C HOPMaJbHBIMM JKCHIIMHAMM JOYEpU Bceraa OONbHBI, & CHIHOBBS BCErZa
3mopoBel. Kak Hacienyercs 3aboneBanne?

7. Y 4enoBeka reH reMouinu cuerieH ¢ X-xpomocoMoi. JleByIika, oTel KOTOpOoi MMea TreMO(UInio, BEIXOIUT
3aMy:K 3a 310pOBOro My>XunHy. OnpeieTuTe BEpOATHOCTh POXKJIEHUS B 3TOM CEMbe 370POBBIX JAETEH.

I3BOJIIOIUSA OPTAHUYECKOI'O MUPA

3agaum 111 cCaMOCTOSITeIbHOM padoThI

1. Yactotsl reHotunoB AA, Aa U aa B MOmyJsiuu paBHBI cooTBeTcTBeHHO 0,5, 0,25 1 0,25. Onpenenure 4acTOTHI
anneneit A u a. Kakumu OynyT 4acToTsl reHOTUIIOB AA, Aa 1 aa B CICAYIOLIEM IIOKOJEHHUH, €CIIM Ha HOMYJISILUIO He
JEHCTBYIOT HUKaKue (haKTOPHI HIBOIFOLINAN?
2. B paBHOBECHO! MOMyJIALIMK YacTOTa reHoTHna aa paBHa 0,36. Kakas 1ons Konuil 3TOro ajuiesns HaXOAWTCS B TeTe-
PO3UTOTHOM COCTOSIHWH, a Kakast — B roMo3urotrHoM? KakoBa yacTtoTa ayuienss A B paBHOBECHOM MOMyIAnnn?
3. CnocoOHOCTh CBOpa4YMBaTH S3bIK B TPYOOUKY KOHTPOJIUPYETCS IOMUHAHTHBIM ajjiesieM, HeCloCOOHOCTh —
peueccuBHbIM. OTpeienuTe 4acTOThl TOMO- U T€TEPO3UTOT 0 ATOMY aJlJIeNIO B BallleM KJiacce.
4. B HeKOTOpOW paBHOBECHOW MOMYJIAIMKU ToMo3uroTel BB BcTpewaroTest B 1Ba pasa yaiie, yeM rerepo3urotsl. Kako-
Ba yacToTta anens B?
5. Y genoseka rpymmbl kpoBd M, N u MN ompenemnstoTcs: KoJOMHHAHTHBIM jericTBueM amteneit M u N. B momymsmmm
16% nroneii o6nanarot rpymnmnoi kposu N. OnpenenuTe 0KuaaeMblil MPOLEHT HHIUBUAOB ¢ TpynnamMu M u MN.
6. Ilomymsmust cocrout u3 2000 ocobeit. M3 Hux ¢ reHotumom AA - 420 ocobeii, ¢ reHotunom Aa - 1520, c
reHoTunoM aa - 60. Haiigute wactots! ajuteneit A u a. SIBnsieTcs 1 MOy PAaBHOBECHO?
7.B nonynsiuu OymmenoB B FOxHol Adpuke BecTpedatorcst Toinbko nepsast (0) u Tpeths (B) rpynmsl kpou. Jluna c
NepBoi TPyMIoi KpoBH cocTaBiAoT §1%. OnpenennTte 4acTOTy TOMO3UTOT C TPEThel IPyMIOi KPOBH, CUUTAs], YTO
HOIYJISIMS HaXOOUTCs B paBHOBecHH. KakoBa BeposiTHOCTH Opaka AByX TOMO3UTOT?
8. B momynsiiuu Mbliieii B TeUEHUE OJHOTO rojia poawiioch 2% anb0uHOoCOoB. OnpenenuTe 4acTOThl aliesield U J0JII0
reTepO3UTOT.
9. B momynsamun 4enoBeKa 4acToTa POXKACHUS albOMHOCOB coctaBisieT mpubmmurensHo 0,0004. B remetnyeckom
OTHOLICHHUH JIIOAU-ATbOUHOCEI — 3TO TOMO3UTOTHI M0 PELECCHBHOMY TeHy d, BBI3BIBAIOIEMY IMOJHOE OTCYTCTBHE
nurmMeHTa. Onpenenure 4yactoty rerepo3uror Dd, wcxoas W3 MPeAnoioKeHHs, YTO MOMYJISAHS HAXOJUTCS B
paBHOBecun Xapu - BaitnOepra.
10. B HEKoTOpOi1 MOMYJISAIMH YeTT0OBeKa BCTPEYaeMOCTh PEIIECCHBHOTO MOHOTEHHOTO 3a00seBanus coctapisieT 1 : 400.
KaxoBa BeposITHOCTD BCTYTIIIEHHS B OpaK JBYX T€TE€PO3UTOTHBIX HOCUTENEH 3TOro 3a001eBaHus?
11. ¥V oBen BcTpedaeTcsi MyTallysl, MPOSIBIISIONIASACS YKOPOUEHHEM YIIeH y TeTEPO3UTOT U OTCYTCTBUEM YIIEH y TOMO-
3urot. B crage moxcunTany 4uciao oBel ¢ Pa3HBIMU T'€HOTHUIIAMH I10 3TOM MyTauuH. BRISCHMIIOCH, YTO ATMHHOYXUX
oBer| 1227, Ge3yxux 16, koporkoyxux 278. Tak Kak MOJHOCTbIO OE3yXHMX OKa3aJioCh TaK MaJlo, TO PEIIMJIU, YTO
TOMO3HUTOTHI 00J1a/1aI0T TOHWKEHHOM KU3HECTIOCOOHOCTHI0. [IpaBHIIbHO JIH 3TO 3aKItoUeHHE?
12.0xpacky Mexa y JIMCHIIbI OTIpe/IessIeT mapa ajuielield ¢ HeMmoJIHbIM JoMuHupoBaHueM B u b. Jlucel ¢ reHotunom BB
UMEIOT YepHO-Oyphiii Mex, bb - kpacublii (peikuii), BD - Tak Ha3piBaeMble CHBOAYIIKH (PBDKHE C CEPOM MOPIOH U
rpynsio). OKpacka Ha )KH3HECTIOCOOHOCTD HE BIIHSET.

B otuere Poccuiicko-amepukanckoi kommanuu (XIX B.) o0 MexoBoM mpoMeiciie ckazaHo: «Ha octpose Kaapsk y

MPOMBIIIUICHHOW TPEeXCBATHTEIHCKOW apTenu 4epHO-Oyphix nucull 59, cuBomymek 104, kpacHbix 89; B UTakckoit
apTenu Ha TOM ke octpoBe 19, 39 m 32». He yramnm i MPOMBIIUICHHUKH HECKOJIBKO IIKYPOK OIpPEaeICHHOMN
okpacku? Kaxoii?
13. B nony/IsiuMOHHOW TeHEeTHUKE YacTO M3y4aroT Pa3iIMyHble ajjiesd Te€HOB, KOAUpYIoue GepMEHTHl C HOPMAJILHOM
(hepMeHTaTUBHON aKTHBHOCTBIO, HO Pa3iUYaroIMecs M0 MOABHKHOCTH B 3JEKTpHUeckoM moje. B denorune takue
aJJIeNH TPOSABIISIIOTCS KOJOMUHAHTHO, T. €. Y TETEPO3UTOT MPUCYTCTBYIOT U MOTYT OBITh OmpezesieHsl 00a BapuaHTa
cooTBeTCTBYIOIIEro 6enka. Oka3anock, 4TO B HEKOTOPBIX MOIMYJISIMAX YEIOBEKa YaCTOTHl PAa3HBIX aJljIeNied OJHOTO
reHa MoryT ObITb pasnuuHbiMu. Ilo nokycy ¢epmenta Qocdormoxkomyrassl Pgm 1 y uenoBeka CyliecTByeT IBa
KOZAOMWHAHTHBIX aJIIess.

Cpenu xuTenelt OqHOW MECTHOCTH W3ydmind BbIOOPKY B 1110 uenoBek. M3 Humx okazamoch 634 denmoBeka C
redoturioMm AA, 391 denoBek ¢ reHorunoM Aa, 85 YenoBeK ¢ IeHOTHNOM aa. B apyroil mMecTHOCTH BBIOOpKa
cocrasisuia 800 yestoBeK, M3 HUX ¢ TeHOTHIIOM AA - 208 uesioBek, ¢ reHoTUroM Aa - 193 yeioBeka, C TEHOTUIIOM aa -
399 yenoBek. SIBASAIOTCS JI 3TH TPYIIIHI YACTSMH OJHOW MOIMYJNIANNN WIIM 9aCTAMHU Pa3HBIX MOMYIAINAN?
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14. Jlns w3ydyeHHs SBOJIIONMHMOHHONW HCTOPUU BUIOB MPUMEHSIOT METOJ[ TOCTPOCHUS (PHIIOTEHETHUECKUX JIPEB.
OCHOBO# 7Sl ATOTO SABJSIETCA MPOCTOE COOOpakeHHe: 4eM OOJIbIIE MOKOJEHUH MPOIUIO CO BPEMEHH PaCcXOKICHHS
(hUITOTCHETUYECKUX JIMHUN COBPEMEHHBIX BHJIOB, TEM OOJIBIIE 3TH BUABI OTIIMYAIOTCS JIPYT OT Apyra. Bumel omHOTO
poza OTAeNsAeT OT UX OOIIEero Mpeaka ropasfo MEHbIIEE YHCIO MOKOJCHHN (M COOTBETCTBEHHO JIET), YEM BHJIBI,
MpUHAJUIeKAIINE K pa3HeIM OTpagamM. DHIoreHeTHdYecKoe IPEeBO CTPOST, CPaBHUBAS COBPEMEHHBIE BHUIBI IO
OCOOCHHOCTSIM WX MOpP(OIIOTHH, TIO TOCIEAOBAaTENIBHOCTSIM aMHHOKHCIOT B  CXOAHBIX Oenkax, [0
MOCJIETOBATEIBHOCTSAM HYKJICOTHUIOB B TOMOJIOTHYHBIX F€HAX.

B Tabnwme mnpuBeAeHB MOCIENOBATENFHOCTH HYKJICOTHIOB B TreHax muToxoHapuanbHoW [IHK uwemosexa,
opaHryTaHa u peByHa. [locTpoiite nx (unoreHeTnIecKoe APEeBO, UCXOAS U3 MPEIMTOI0KEHHUS, 9TO YeM OOJIbIIIe 3aMeH
HYKJICOTUJIOB OTIUYAET Mapy BUIOB, TEM paHBIIEC OHU JHUBEPrUpOBaid. PEeKOHCTpyHpyHTE MOCIEAOBATEIBLHOCTH
HYKJICOTHJIOB B T€HE MOCJICAHETO OOIIEro Mpejika STUX BUOB.

Opanryran ATTTTUI IO AL OTITHTATTHTLUALL AALIUADAAATATATTITA
Pesyn ATTTTUATAAATLTLITTAITATTTTHAALT AALIUATAAATATATTITT
Yenosex ATTTTUT OO AT TTTAOTATTOTLTALIA AALIIHALIAAATALIATTITA

Pewenue. [ToguepkHeM paznuuus B MOCIE0BATEIbHOCTAX:

OpanryTan ATTTTUTOUT AL OTITHTATTHTLHLUALL AALIMALIAAATATATTITA
PeByH ATTTTHATAAATLTUTTAHTATTITUAALT AAOUIATAAATATATTIITT
Yenosek ATTTTUTOUTALLT TTTAITATTITLTALIA AALILALIAAATALIATTITA

[TocTpouM MaTpHLly pa3nHIni:

Yenosek Opanryran
Opanryran 5
PeByn 12 11

Ha ocHoBe marpuipl pazinuyuii MOCTpouM (GHIOTEHETHUECKOe ApeBO. IIpu 3TOM MBI paccykIaeM CleayrOLuM
o0pazom. Mex1y 4eTlOBEeKOM M OPaHTYTAaHOM MbI OOHAPYKHIIM MEHBIIIE Pa3IHiHid, 4eM MEX]Ty PEBYHOM U YEITOBEKOM
U peByHOM U opaHryTaHoM. CrenoBaTenbHO, ABOJIOIMOHHBIE JMHMM 4YelIOBEKa W OpaHryTaHa (BETBH JIpeBa)
pa3AeIniICh MO3Ke, YeM JIMHUM PEeBYHA M OOILIEro Mpejka 4ejJoBeKa M OpaHTyTaHa. Y3jbl BETBICHHA 0003HAYAIOT
TOYKY OUBEPreHIMH, T. €. BpeMs, Korja Ha 3emye XHJI IOCIEAHUH OOLMi Mpenok AByX WM Oojee pa3HbIX
SBOJIIOIIMOHHBIX JTHHUH. [[TMHa BeTBel MPONOpPLMOHAILHA YHCITy HAKOIUIEHHBIX M3MEHeHWi. B ¢uoreHeTnuecknx
JIpeBax Ba)KHO IOJIOKEHME TOYEK BETBICHHS W JUIMHA BETBEW, HO HE HalpaBICHHE BETBEW. [[Ba MpUBEAEHHBIX IpeBa
IO CMBICITY HCHTHYHBI.

Hpe)_'[KOBYIO MOCJICAOBATCIILHOCTh BOCCTAHABIMBACM IO NTO3UNUAM, CXOJAHBIM Y 6OJ'H>H_II/IHCTBa BUOB:
Tpenox ATTTTUILLT AU ITTAITATTUTILALL
AAIIALIAAATATATTITA
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15. B Ttabnuiie mpuBeAeHB TOCIEIOBATEILHOCTH HYKJICOTHIOB B TOMOJOTHYHBIX TEHAX akKyJlbl W JBYX
MJIEKOTIUTAIOMMX (MBI W omoccyMa). OmnpenennuTe YHCIO 3aMEH, Pa3lIWYarolIuX ATH BHIBL, MOCTPOWUTE HX
(hUIOreHeTHYECKOe JIPEBO W PEKOHCTPYUPYHTE TMOCICIOBATEILHOCTh HYKJICOTHIOB B T'€HE MOCIEIHETO OOIIero
MpeaKa 3TUX BUJOB.

Axyna LTOTUTTATTIUALT TTTT ALUILLL
THALLTTATITAATATHAITALILITTA

Mpeims OOOTOTTAOTHIIALI TTTT AITILE
THUTHUTTAIOTATTATHAOAAIIITA

Ornoceym OO TUTTAOTITTTT LALTIA LI
TUTIUTTATIITATTATHAN TALIIITA

16. B Tabnuie mpuBeneHsI MOCIIeOBATEIPHOCTH HYKJIEOTHAOB B TOMOJIOTHYHBIX I'€HaX TPEX BUIOB IPUMATOB.
KakoB BeposITHBIIT aMUHOKHCIOTHBIN COCTaB MPEAKOBOTO Oeka?

Babyun ALALTIT TTTAALITAAAAILITALITATTATAT
ATALIAALITALITLIAATTTALTLITAALIATTI TA

T1660H ATTTTAALLITAALITAAAAATIILTATTLITALL
ATTATIAAIITAIITLIAAATTIIIIIIAATIATLIT TA

nmmanse ATTLTAALILITAALITAAAAATTLTATTLITALL
ATALIAALITALITLIAAATTTHLILIAALIATTI TA

17. B Ttabnmune CcyMMHPOBaHBI JaHHbIE O KOJWYECTBE 3aMEH HYKJICOTHAOB B TOMOJIOTHYHBIX TEHaX
mutoxouapuansHoit JIHK neBstu BumoB mpumatoB. Ha ocHoBe »3TON MaTpuilbl pa3iauuuii  MOCTPONTE
(unorenerndyeckoe apeBo. CoBMAmalOT M BBIBOABI, KOTOPHIE MOXKHO CHAENaTh HAa OCHOBAaHWU 3TOTO [peBa, C
BBIBOJAMH, OCHOBaHHBIMH Ha cpaBHeHUU nocaenosarenpbHocteil JJHK spepHbIX reHoB?

1 (2 (3 |4 5 |6 7 8 | 9
1 |Yenosex 90 |95 |99 |141 |152 |177 |192 | 189|213
2 |Iummnanze 44 (111 (156 (157 (190 (205 |194 | 221
3 |bono6o 116 (154 (153 (196 (217 |201 | 217
4 |T'opuna 150 (142 (191 [209 | 200 | 217
5 |Opanryran 145 (176 (188 [ 188 | 230
6 |I'u66on 193 (188 | 195|214
7 |Pesyc 128 | 119 | 228
8 |Bepretka 128 | 239
9 |babyun 224

17. VI3BeCTHO, YTO I'€HbI OCJIKOB IJIOOMHOB, B TOM YHCJIE M O- M [-lIelei reMorjio0rHa, MPOU3OILIH B Pe3yJibTaTe
TYTIIUKAUM U TOCJENyIoIel JUBEPreHIMN KOMUH OAHOTO INpeakoBoro reHa. IlociemoBaTeNbHOCTH TOCHETIHUX
JBa/ILATH AMHUHOKHCIIOT B a- U B-LIEISIX TeMOITIO0MHA YeJI0BEKa TAKOBBI:

a-uens: I'uc-Ana-Cep-Jleit-Acn-JInz-®en-Jleit-Ana-Cep-Ban-Cep-Tpe-Ban-Jleii-Tpe-Cep-JIuz-Tup-Apr;

a-uens: I'mu-Ana-Ana-Tup-I'nmu-JIuz-Ban-Ban-Ana-I'nu-Ban-Ana-Acn-Ana-Jleit-Ana-I'uc-JInz-Tup-I'uc.

KakxoBo MUHMMaNTbHOE YHCIIO HYKJICOTHIHBIX 3aMEH, IPOU3OLIEAIINX ¢ MOMEHTA NYIUIMKAIUK reHa?

OCHOBHBIE ITOHATHUSA DKOJOI'MN
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1.Onpenenure B MPONEHTaX YHCICHHOCTh HACEKOMBIX M TAYKOOOPa3HBIX CPEIU CICAYIONUX TPYIII KUBOTHBIX:
UneHuncToHoTHE [TaykooOpasHbie Pakoo6pa3usie Hacexomrbie

1 000 000 30 000 20 000 760 000

[IpuBeaure npuMeps! pEAKUX BUIOB HACEKOMBIX M [TAyKOOOPa3HBIX. YKaKUTE UX POJIb B 3KOCHCTEMAX.
2.0npenenute B MPOIEHTaX YUCIEHHOCTh MOJUTIOCKOB M KPYTJIBIX YepBEW Cpein CISAYIOIIUX TPYIN KHUBOTHBIX:
[pocreiimme | ['yOku IInockue uepBu | Kpyrisie uepsu Momrocku

27 000 5000 16 000 23 000 115 000

[TpuBeanTe MpUMEpPHI KPYTIIBIX YepBEH - Mapa3uTOB YeJIOBEKa U )KUBOTHBIX.
3. Yncno 10k IeBbIX YepBei, 00HapyKEHHBIX Ha 5 miomaakax pasmepom 20x20 cm? kaxas, coctaBuio 80 0cobeii.
Ilocrie mpuMeHEHHsST XMMHYECKOTO CpPEAcTBa OOprOBI ¢ copHsKamu (TepOwmuaa) mpoBenn yder depBeid Ha 10
IUIOIIA/IKaX TOTO K€ pa3Mepa W OOHapyKWiIM Bcero 25 uepBeid. PaccuuraliTe MIOTHOCTH MOMYJISIIMU JOKIEBBIX
uepseil Ha 1 M? 10 1 nocne 06paboTkK repouUaOM. OLEHUTE POJIb J0XKIAEBBIX YEPBE B MOYBEHHBIX SKOCHCTEMAX.
4. Kaxnplil ipefcTaBUTENh MPECHOBOAHOTO ABYCTBOPYATOTO MOJUTIOCKA KEMUY>KHHUIIBI IPOITycKaeT depe3 ceds 1o 50
T BOABI B CYTKH, OCaXAas NpH SToM 8§ Kr B3BecH. CpemHAs IUIOTHOCTh PACIPOCTPAHEHUS MOJUTIOCKOB B
Bofoxpanwmine — 10 ocobeii Ha 1 M2 Paccuuraiite, Kakoe KOJMYECTBO B3BELMIEHHBIX BELIECTB OCAIMIM MOJUIIOCKH
3a netanit nepuoa (100 cyTok), ecnu ruiomans Bogoxpanwmmma 1,5 ra.
5. Ilapa rpageit mpuHOCHUT NITEHIaM 3a CyTKH 40-45 T HacekoMbIX. ITo coctapisieT okoo 1000 ocobeit pa3HBIX BUAOB.
[TrennoB BeikapmiuBaoT B cpeaneM 30 cytok. [logcunraiite, HACKOIBKO MOXKET CHU3UTHCS YHCICHHOCTh CapaH4id B
pazuyce 3 KM BOKpYT KOJIOHHMH rpadeii B 200 rHe3/1, eclii MIIOTHOCTh HOMYJIAIMH capaHdd 1 oco6b Ha 1 M2, a rpaun
MUTAIOTCS MPEUMYIIECTBEHHO STUMH HACEKOMBIMHU.
6. 3nas npaemwio 10%, paccuuTanTe, CKOJIBKO MOHAIO0UTCS (DUTOIUIAHKTOHA, YTOOBI BHIPOCIIA OHA IiyKa BecoMm 10
KT (UIeBas 1enb: GUTOMIAHKTOH — 300IUIAHKTOH — MEIIKHE PBIOBI — OKYHb — IIyKa). Y CJIOBHO IPUHUMAETCH,
YTO Ha KaXJOM TPO(HUIECKOM YPOBHE BCET/Ia TIOSAA0TCS TOMBKO MPEACTABUTENN MPEIBIAYIIETO YPOBHSI.
7. TlocTpoliTe MHUIIEBYIO IEMb IKOCHCTEMBI Jieca, B KOTOPOH MPOIyIEHTaMH SIBIISTIOTCS IPEBECHBIC PACTEHUS, a
KOHCYMEHTOM BBICIIIETO MOpPsAKA — SICTPeO.

Pemenne
[TockonbKy pacTeHHs - 3TO MPOAYIEHTHI, B MUIIEBOH e OHU 3aiMYT MIEPBYIO TTO3UIIHIO:
Pacrenune —

TkaHsMHU pacTEHUH MOTYT MUTAThCS MHOTHE HACEKOMEBIE, HallpuMep, T, KOTopas coceT (DJIOIMHBIN COK.

CrnemoBaTenbHO, TSI OyJET ABISATHCS KOHCYMEHTOM | mopsiaka:
Pacrenne—tnsa—

Timo uctpeOnstoT 00KbM KOPOBKH (MX Jlake MPUMEHSIOT B cajax M Ha MOJISIX Uil OOpbOBI C Tield — BMECTO

STOXUMHUKATOB, T.€. 00bH KOPOBKH — KOHCYMEHT 2 TOPSIKA:
Pacrenne— 11— 00kbs1 KOpOBKa—>

BoxxbuMu KOpOBKaMH MUTAIOTCSI HEMHOTHE MTHUIIBI (M3-32 UX MIPEyPExKIAIoNIel OKpackn), HalpruMep, CKBOPIIBI

(KoHCYMEHTHI 3 TopsiAKa):
Pacrenne—1in1—00xbs KopoBka— CKBOpeL—

CKBOpeIl MOXKET CTaTh OObIUeH scTpeda, KOTOPhIM B JaHHON MUINEBOH Iienu OyAeT SBIATHCS KOHCYMEHTOM 4,

BBICIIETO, MOPsAKA:
Pacrenne—Tna—boxes kopoBka— CkBopen— Sctpe6—

3aBepIIarT MUMIEBYIO IENb PEAYIEHTH — MUKPOOPTaHU3MbI, MUHEPAITH3YIONNE OPraHUIeCKOE BEIIECTBO MOCIIE

OTMUPAHUsI KUBBIX OPTaHH3MOB:
Pacrenne— Tiss—boxbsa kopoBka—CkBopern— SctpeO— MuKpoOpraHu3Msbl

8. B ympomeHHo# 3KkocucTeMe appUKAHCKOW CaBaHHBI MMeeTcsl 4 KOMITOHEHTa: pacTeHus (akaluu), TPaBOSIHBIE
JKUBOTHBIE (QHTHJIONBI ), XUITHUKH (TeTap/abl) U NafaibluKy (THEHBI).

CocraBbTe nuuieByo 1emb. OnpenennTe, KaKue OpraHu3Mbl 3aHUMAIOT B 3TOW HKOCHUCTEME BTOPOH Tpodudeckuit
YpOBEHB.
9. Kakoe xKommuecTBO 4aeKk MOYKET MPOKOPMUTHCS HA YYacTKE aKBATOPHU MOPsI, HA KOTOPOM B roJi oopaszyercst 12 xr
Cyxo¥# Macchl (puToruiankToHa? Macca 9aiku cocTaBisieT 1 K.
10. Hns Toro, dYroObl BEDKWUTH, CEpOW jkabe HEOOXOMUMO ChEeCTh B JIEHb S5 T CIH3HEH, BpeauTenei
CEJIbCKOXO3SIMCTBEHHBIX KyJbTyp. Ha mmomann 1 ra oburaer 10 xab. Paccuumraiite maccy Bpeaurteneld, KOTOPBIX
YHUYTOXAT jka0bl Ha TToJIe Tiomasio 10 ra 3a Terioe BpeMsi rojaa (¢ Mast o KOHeIl CeHTSIOpsI, 3a 150 mueit).
11. BeiGepute HanbosI€€ NPOJOIKUTEIBHYIO CYKLIECCHIO (BO BCEX CIIydYasX OHA 3aKaHYMBAETCS JIECHOM CTauen):
A) 3apactaHue 3a0pOLICHHON MAIIHH,
b) 3apacranue necHOro noxapuia,
B) 3apactanue BeIpyOKH,
I') 3apacTanue oTBanOB IpyHTa NpHU 100BIYE MOJIE3HBIX NCKOMIAEMBIX,
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J1) 3apacTanue 3a0pOIICHHON JIECHOM JOpOTH.

IKOJOI'MYECKHUE NPUHIUIIBI PAIIMOHAJIBHOT'O
IPUPOIONOJIB30BAHUS
AHTPOIIOI'EHHOE BO3JIEUCTBHUE HA ITPUPOJHYIO CPEY

UucnennocTs HaceneHus: mupa Ha 2005 rox coctaBuiia okojo 6,5 mipa. yenosek. [1o pa3ueiM oreHkam, k 2025 r.
Ha 3emine Oymer ot 7,6 mo 9.4 mupa. demoBek. Ilporeccsl, cOmpoBOXIArOUINEe POCT HACENEHHs, MPAKTUICCKH
Hen30e)KHO OXBATHIBAIOT Bce cdepsl skm3Hu. Cper HUX TaKue, Kak: pOCT MOTPEOICHUS, POCT TOPOJAOB U TOPOIACKOTO
HACEJICHUS, 3arPSA3HEHUS CPEJIbl, U3MEHEHHUS 00pa3a JKU3HU, U3MEHEHUsI CTPYKTYpPhI HAacEJICHUs, CKYYCHHOCTD U T.J.
Takum 00pa3oM, IOCTOSHHO YBEJIMUYWBAIOUICECs HaceleHHe Mupa TpeOyeT Bce OOJbIIe MUINM W SHEPTUH,
MUHEPAJIHHBIX PECYPCOB, UTO BBI3BIBAET BO3pACTAIOIIEe AaBJIeHNE Ha OHOCc(epy IUIaHeTHI.

PadoTa 1. Pemenne 3K0J10rnyecKnux 3aaaq
3agaua 1
1. V3 mepeuncieHHbIX (PAKTOPOB BBIOEPHUTE T€, KOTOPHIE YK€ HE OKAa3bIBAIOT CYIIECTBEHHOTO BIHSHUS Ha
neMorpaduro, ¥ Te, KOTOPhIE MOIaBIICHBI, HO CIIOCOOHBI TOHMKATh YUCICHHOCTh HACEICHUS. 3aroHUTE Ta0I. 1.
Temnepamypa 6030yxa, 6emep, 6blCOMA CHENCHO2O NOKPOBA, GIANCHOCbL B030YXd, Xapakmep OKpyicaoujell
PACMUMENbHOCU, 0CAOKU, CONHEYHAsl paouayusi, XUWHUKU, SHYMPUNOJIOCHHble NApa3umvl, OONE3HU, KOHKYPEHMb,
nuuesvle pecypcenl, yoexcuuya.

Tabnuna 1
®DakTOpHI Cpe/IBl U IeMOoTpadusi YEIIOBEYECKOT0 00IIIecTBa
@akTopbI Cpeibl, He BIUSIONINE HA IEMOTpaQ IO JII0AeH ®dakTopbl cpebl, 3HAYUTEIHHO MO/IaBJICHHbBIE, HO
B COBPEMEHHYIO 3I0XY MPOIOJDKAIOLINE BIHATH HA IeMOTrpaHi0 COBPEMEHHBIX

moaei

HpCI[HO)KI/ITC JOITOJIHUTECIBbHBIC q)aKTOpBI U BIIMIIIUTEC UX B Ta6HI/IHy APYruM IIBETOM.
3aganue 2
[loctpoiite Tpaduk pocTa UYMUCICHHOCTH HAceNeHWs Ha 3€eMHOM Imape, ecilid u3BecTHO, 4to B 1700 T.
YHCICHHOCTh HaceneHus cocrapisuia 0,6 mupa ven. B 1820 r. — 1 mupa, B 1927 — 2 muipa, B 1960 — 3 mupa, B 1974 — 4
mipn, B 1987 — 5 mapn, B 1999 — 6 mapa, 8 2011 — 7 muipg.
3aganue 3
[Toctpoiite 1Be BO3pacTHBIE MUPAMHUIBI, OTPAXKAIOIINE BO3PACTHOH cocTaB Hacenenus Poccuu (150 muH. xuteneit) u
Wupnonesnn (190 MitH. sxuTeNeit), ICTIONB3YS IaHHBIE, TPUBE/ICHHBIEC B Ta0J.2.

Tabnuna 2
Bo3spactHoii coctaB HaceneHust Poccun u MHnoHe3uun
BospacTras rpymnma Poccust (MITH.9eI0BEK) WHmone3ns (MIH.UETIOBEK)

Ot 0 go 10 net 21 48
11-20 et 23 37
21-30 22 32
31-40 22 25
41-50 22 19
51-60 14 13
61-70 16 8

71-80 8 6

81-90 2 2

CpaBHHTE TTOCTPOEHHBIC MUPaAMUIBI U OTBETHTE HAa BOIIPOCHI:
1. YwucneHHOCTHh HACcENEHUS KaKOUW CTpaHBI pacTeT?
2. UucieHHOCTh HaCceNIeHUS KaKOW CTpaHbl CTa0MIIbHA, C TCHISHITNEH K COKPAIICHHUIO?
3. Tlouemy B BO3pacTHOW mnupamuie HaceiaeHuss Poccum rpynmbl ot 51 mo 60 neT MMEIOT YHCIEHHOCTD
MEHBIITYTO0, YeM COCETHHE TPYIIIhI?
4. HaceneHue KaKoii CTpaHbI OJIM3KO K MTPOCTON 3aMEHE YUCIEHHOCTH OJTHOTO TTOKOJICHHS JPYyTUM?
5. Paccuwmraiite momo (B %) momonexu (Bo3pact ot 0 10 30) B Poccun u Unnonesnn.
6. B kakoii crpane nemorpaduyeckuii TOTSHIIUAT BBIIIIE?
3aganue 4
N3o06pasure rpadudecky B BUjE TUarpaMMbl J0JIH CYIIHU, 3aHAThIE KPYITHBIMUA YKOCHCTEMAaMH, UCIIONB3YS TaHHBIC
Tabmn.3.
Tabnuna 3
Honu cyiiy, 3aHAThIE KPYITHBIMU 3KOCUCTEMAMU
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Bunst Tyngpa | Taiira | Crenu n CMmenianHble 1 CaBaHHBI Brnaxusie T'opsr | IlycTeian
9KOCHUCTEM JIECOCTENH | LIMPOKOIHUCTBEHHBIE 9KBaTOpUAJIbHbIE
neca jeca
% 11 17 16 8 10 13 6 19
3apanue 5
VYKaXuTe BO3MOXKHbIE [TOCIEICTBUS COKPALICHNUS IO TPOIIMYECKUX JIECOB U1 Onochepsl.
3aganme 6
3anonHuTe Ta0I. 6.
Tabnuua 6
BrysiHre OTIENbHBIX aHTPOIIOTEHHBIX (JAKTOPOB HA MPUPOJTHBIE CUCTEMBI
Bune! nestensHocTH Bo3MosxHbIE U3MEHEHUS [Ipumeps! HEXENaTeNbHBIX |  Mepsl npeaynpeKacHUS

YCJIIOBCKaA IIPUPOIHBIX CUCTEM TOCJICACTBHI

1. Pacnamika mous

2. VHTEeHCUBHBLIA BBIIIAC
CKOTa

PABOTA 2. Buosornyeckoe pazHoodpa3ue Kak ycJIOBHe YCTOHYHBOCTH Onochepbl
3aganue 1
Hapucyiite rpadguk Temma BEIMUpaHUsI NTHIL Ha 3eMIIe.
C 1700 o 1749 ronp! ucye3no 6 BUIOB IITHIIL,
¢ 1750 mo 1799 rr.-10 Bug0B,
¢ 1800 mmo 1849-15 BumoB,
¢ 1900 o 1949-33 Buza,
¢ 1950 mo 2000-37 BUIOB.

OO6BsicHUTE OOLIYIO TEHACHIMIO NCYE3HOBEHUS BUOB NTHII 32 ocnennue 300 mer.

Kakue nocneacTBust Ui 4enoBeKka U NPpUPOIbl UMEET BBIMUPAHHUE ITULL?

Ha3oBute ocHOBHBIE IPUUKHBI BEIMUpaHus ntull B 18 u 20 BB.

3aganue 2

3amonHUTE TAOMUILy, UCTIONIB3YS MPUBEACHHBIA CITUCOK JKUBOTHBIX, CPEIN KOTOPBIX €CTh YK€ MCUE3HYBIIWE IO
BHHE YesoBeka (A), Haxoasmuecst Ha TpaHu ncde3HoBeHus (b) u cnaceHHsIe YenoBekoM OoT BeiMupanus (B).

Caiirak, 1poHT (OecKpbUIbIi royOB), KynaH, Jomaas [IpskeBanbckoro, TapmaH, OM30H, 3yOp, cTemiepoBa KOpoBa,
OeJIblil MeIBe/Ib, MHAMUCKHUNA HOCOPOT, JIOCh, CHHUN KUT, CEPhI KHUT, KAIlIaJoT, COKOJI-KpEYeT, a3uaTckas Koopa, KajiaH
(Mopckast BeLIpA), JoKelpaH, Typ (aAukwii ObIK), CTPAHCTBYIOUIMHA TOMy0b, 000p, CO0OIB, aMypPCKUH TUTP, CIOHOBAaS
yepernaxa, kBapra (3e0pa), BBIXYXOJb, Opel-OepKyT, CHEXHBIN Oapc, Oelblil 1edep, BBIAPA, XKYPaBIb-CTEPX, MaJbli
neben, KpacHo300as Ka3apka, remapi, aApoda, Moa (TMraHTCKUI CTpayc).

Poirs yenoBeka B Cy):[b66 HECKOTOPLIX BUJAOB JXUBOTHBIX

Hcuesnysmiue 1o BuHe Haxopsmuecs Ha rpaHu CriaceHHBIE YEITOBEKOM OT
YCcJIOBCKA NCUYC3HOBCHUA BI)IMI/IpaHI/Iﬂ
3apanme 3

HazoBuTe BHIBI pacTeHUI U KUBOTHBIX, OXPAHSIEMBIX B Ballleil MECTHOCTH. 3aHECUTE CBEJIEHUS O HECKOJIBKUX
BUJIaX Ballled MECTHOCTH, BKIOUeHHBIX B «KpacHyto kaury PecniyOnuku Jlarectan», B TabamiLy:

Hass. | Craryc | Pacnpoctpane-tue | UncneHnocts 1 | OCHOBHBIE Heobxommbie OcobeHHoc
BUTIR, M MECTAO0WTaHVsl | TIPMUMHBI €€ | JIMHTVPYIOLIHE MepbI OXPaHBI OHaIIorMH u
ceM. VBMCHEHIS (haxTopeI SKQJIOTVN

PABOTA 3. Oco60 oxpansiemble npupoansie Teppuropun (OOIIT)
3aganue 1
[TocTpoiiTe qrarpammy pocTta gucia 3anoBegHukoB B Poccnn ¢ 1980 mo 1995 1T. mo ciexyronuM JaHHBIM:
| Tomst | 1980 | 1990 | 1991 | 1992 | 1993 | 1994 1995 |
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| Yucro 3anoBesnnkos | 46 | 72 | 76 | 85 | 90 | 94 | ~100 |
3ananue 2
[TocTpoiiTe aumarpamMmMy pocTa YWciIa HaMOHATRHBIX MapkoB B Poccuum ¢ 1990 mo 1995 rr. mo ciemyrommm
JIAHHBIM:

Tonsl 1990 1991 1992 1993 1994 1995
Yucio HAIIMOHAJIBHEIX | 12 16 22 25 28 30
MIapKOB

3amanue 3

3anonHUTEe TAONHITY.
[TpupoaHo-3amoBenubIil poHm Poccun
Bugst OOIIT 3agaun, pemaembie OOIIT [Tpumepsr
3anoBeAHUKHU
3aKa3HUKH

HarmmonansHble mapku
[TaMsITHUKY TIPUPOIBI

Pa6ora 4. Ixon0oruueckue mpodjaeMbl M X pelieHue
3ananmue 1
Pacrionoxute mepeynclieHHbIC MCTOYHUKUA TOJIYYCHHS DHEPTMU B TOPAJIKE YOBIBAHUS HMX SKOJIOTHUECKOM
0e30MmacHOCTH.
Tuoposnexmpocmanyuu (I'2C) na pasnunuvix pexax, I 9C Ha 20pHbIX pekax, amomuvle INeKMPOCMAHYUL,
conHeunvie cmanyuu, menaodnexkmpocmanyuu (TOL]), padomarowue na yene, TOL na npupoonom eaze, TOL na
mopge, TOL] na mazyme, npUIUSHO-OMIUGHBLE INEKMPOCMAHYUY, BEMPSIHbBLE IILEKINPOCMAHYUL.

IIpuaoxenue 2
brokl

Mopyns: J)KuBble CHCTEMBI M BX CBOHCTBA

Tewma 1. CymHOoCTb )Xu3HU. PazHOOOpasne 1 ypoBHU OpraHU3aIii OHOJIOTHIECKAX CHCTEM

1. Onpenenenue «Kupble Tena, CyliecTBYIOMINE Ha 3eMile, PEACTABISIOT COO0W OTKPHITHIE, CAMOPETYIUPYIOIIUECS U
CaMOBOCITPOM3BOISIINECS CHCTEMBI, TIOCTPOCHHBIE U3 OUOMOIMMEPOB — OEJIKOB U HyKJIEHHOBBIX KHCIOT»
NPUHAIICKHUT

a) @. DHrensCy

0) I'. TpeBupanycy

B) M.B. BonbkeHmreitny

r) K. JIuauaero

2. Onpenenenne «Ku3Hb ecTh crtocod CylIecTBOBaHUS OEITKOBBIX TEI, U 3TOT CIIOCO0 CYIIECTBOBAHUS COCTOMT 110
CBOEMY CYIIECTBY B IIOCTOSTHHOM CaMOOOHOBJICHUU XUMUYECKUX COCTABHBIX YaCTel 3TUX TeI» MPUHAJJICHKHT ...

a) K. JIuanero

0) @. DHrenscy

B) XK.-b. Jlamapky

r) ApUCTOTEIO

3. [lpumepamu OpraHu3MoB, CIIOCOOHBIX HOAJIEPKHUBATE TEMIIEPATYPy CBOETO Tella Ha MOCTOSHHOM YPOBHE, SIBIISTIOTCS

a) BCE HA3€MHEBIE TTI0O3BOHOYHBIC

0) NTHIIBI ¥ MIICKOITUTAIOIIINE

B) BBICIIIUE PACTEHHS U HA3eMHBIE TO3BOHOYHBIE JKHBOTHEIE
T') TOJBKO MIJICKOTIMTAIOIIIHE

4. XXuBble OpraHu3MBl, B OTJIMYUE OT HEXKUBBIX:
a) UMEIOT TEeHOTUN U (PEHOTHIT

0) mepemMenIaroTCs B IPOCTPAHCTBE

B) pacTyT

T') BBIIEISIOT ra3bl

5. TepMuH «OHONOTHS» BBENH B HAYKY

a) Jlamapk, TpeBupanyc

0) Jlunneit, Cent-Unnep

B) Hapsun, Yomiec

r) KtoBbe, Broddon

6. Bupycbl ObIIIM OTKPBITHI

a) M. beiliepuakom B 1899 r.
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0) llIBannom B 1838 1.

B) I'. Mengaenem B 1865 r.

r) J.W. iBanoBckum B 1892 1.

7. K HajopraHu3MeHHBIM YPOBHSIM OPTaHHU3AIMH KU3HU OTHOCSTCS:

a) OHTOT€HETUIECKH, IOy IAITHOHHO-BHIOBON, OMOCQepHBIiA

0) OopraHM3MEHHBIH, MOMYIAINOHHO-BHIOBOW, OMOTE€OIICHOTHYECKHAN

B) MOMYJISIHOHHO-BUI0BOH, OMOT€0EHOTHYECKHA, OnochepHbIii

T') OPTaHHBIN, OPTaHU3MEHHBIA, OMOTEOIICHOTHYSCKUH

8. K cremmdmaecknmM 0cOOCHHOCTSM pacTeHHM, OTIIMYAIONTAM HX OT JKHBOTHBIX U TpnOoB, HE oTHOCHTCS . ..
a) HaJIM4Me B KJIETKAaX KPYMHOH IIEHTPAIbHOW BaKyOJIu

0) HaTMYUE B KJIETKAX MOJIyaBTOHOMHBIX OPTaHOMJIOB H sIpa

B) (hOTOABTOTPOMHBINA THIT TUTAHHS

T') HaJJMYHUE IMOJIOBOTO PA3MHOKEHUS

9. CxomHbIe TIO IPU3HAKaM KJIacChl OOBEIUHSIOT B OIHY CUCTEMAaTHYECKYIO €JMHUILY, KOTOPOH SIBISIETCS ...
a) oTpsn

0) ceMeicTBO

B) POX

T) BU]

) THIT

10. Ykaxure, Kakoil MeTOo]] OMOJIOTUYECKUX MCCIICIOBaHMI BHEC OCHOBHOW BKJIAJl B Pa3BUTHH KJICTOYHON TCOPHH:
a) UCTOPUYECKUIT

0) SKCIIEpUMEHTANBHBIHI

B) CPaBHUTEIbHBIN

T') ONKCATEIbHBIN

11. Metonom OMOOTHYECKHUX FICCIENOBAHUM, K JOCTIKEHUSIM KOTOPOTO MOXXHO OTHECTH CO3JJaHHE TPAHCT€HHBIX
pacTeHnii ¢ X035 HCTBEHHO-IICHHBIMA TTPU3HAKAMH, SBISETCH ...

a) SKCIIEPUMEHTAILHBIN

0) cpaBHUTEIHHBIIMA

B) HICTOPHYECKUIT

T') ONKCATEIbHBIN

12. CriocoOHOCTb KHUBBIX OPraHU3MOB (POPMHUPOBATH KOHKPETHBIC OTBETHBIC PEAKIIUU HA BHEIIIHUE U BHYTPCHHUE
(hakTOpEI CpesI ...

a) roMeocTas

0) HaCIIeACTBEHHOCTh

B) I3MEHYHUBOCTH

T) pa3apaXxuMOCTh

13. CriocoOHOCTh KHUBBIX OPraHU3MOB BOCCTAHABJIMBATH YTPAYCHHBIC YaCTH Tea ...

a) pa3ApaKUMOCTh

0) pereneparus

B) TOMEOCTa3

T') ©3MEHYUBOCTh

14. CriocoOHOCTP KUBBIX OPTaHU3MOB TIepeiaBaTh 0COOEHHOCTH CBOETO CTPOCHUS U (PYHKIIUH TTOTOMKAM Ha3bIBAETCS

a) pa3aApaKUMOCTh

0) romeocras

B) U3MEHYMBOCTh

T') HaCJeJICTBEHHOCTh

15. CriocoOHOCTh KHUBBIX OPraHU3MOB IMOICPIKUBATh MIOCTOSIHCTBO BHYTPEHHEH Cpeibl Ha3bIBACTCH . ..
a) roMeocTas

0) pa3apaxuMocTh

B) OHTOTEHE3

') U3BMEHYUBOCTD

16. CBOHCTBO >KUBBIX CUCTEM, 3aKIIOUAIOIIEECs] B TOM, YTO OHU COCTOSIT U3 HA0Opa OTHOCUTEIHHO aBTOHOMHBIX
CTPYKTYPHBIX €IMHHI] PA3JIMYHOIO PAHTA, HA3BIBACTCH. ..

a) roMeocTas

0) TUCKPETHOCTH

B) IIE€JIOCTHOCTh

T') UTEPaTUBHOCTD

17. Ykaxure, KTO U3 YUCHBIX KOTOPBIH BIIEPBBIE OMKCAI SHLUEKIETKY U XOpAY Y MJICKOTUTAIOIINX
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a) A. JleBeHryk

6) K. bap

B) P. Bupxos

r) P. I'yk

18. Opranu3smsl ¢ reTepoTpOdHBIM CIIOCOOOM MUTAHUS, KOTOPBIC MOTYT IEPEBUTaThCs, OTHOCITCS K IIAPCTBY ...
a) pacTeHHH

0) rpuboB

B) OakTepwii

T') )KHBOTHBIX

19. B xoze 3Bonronnu Hanboiee BEposTHA CIEAYIONIAs ITOCIEA0BATEIbHOCTD MOSBICHHSI TPYII OPTaHU3MOB!

a) aBTOTPOQBI — aHAPOOHBIE TETEPOTPOPHI — a3POOHBIE TETEPOTPOPBI

0) aspoOHEIe reTepoTpodBl — aHAIPOOHEIE TeTEPOTPOPHI — aBTOTPOPHI

B) aHa’pOOHBIE reTepoTPodbl — POTOABTOTPODEI, UCTIONB3YIOIIHE AJIsl CHHTE3a YIIIEBOJOB BOAOPO. M3 BOABI —
a’poOHBIe TeTePOTPOQBI

T') aHa’poOHBIEe TeTepoTPOdBI — a3pOOHBIE TeTEPOTPOPHI — HOTOABTOTPO(DEI, HCIOMB3YIOMINE AJISI CHHTE3a YTIEBOOB
BOJIOPOJT M3 BOJIBI

20. K akcnomam OMOJOTHH OTHOCST CIEAYIOMINH KPUTEPHH KHUBBIX CHCTEM

a) eIMHCTBO TEHOTHUIA U (peHOTHIa

0) TUCKPETHOCTH

B) OOMEH BEIICCTB

T') KJIETOYHOE CTPOCHHE

21. YkaxwuTe, KaKUM TEPMUHOM Ha3bIBAETCS CIIOCOOHOCTH OPraHU3MOB (POPMHUPOBATH KOHKPETHBIE OTBETHBIEC PEaKIINU
Ha BHELTHNE U BHYTPEHHHE (PAKTOPHI:

22. YKaxuTe, KAKUM TEPMUHOM Ha3bIBAETCs CIIOCOOHOCTH KMBBIX OPTaHU3MOB TOJIZICPKUBATH Ha OIPEICIICHHOM
YPOBHE OCTOSIHCTBO CBOETO CTPOCHHS M (QYHKIHI

23. HemeMOpaHHBIN OpraHOWI, OCYIIECTBIIIONINI B KIIETKaX CHHTE3 OENKa, Ha3hIBAETCH. ..

24. TpucnocoOieHue K cpeie oOuTaHus, BEIpaboTaBIIeecsl y OpraHu3MOB B IIPOIIECCE ABOJIOINH, HA3bIBACTCH. . .

biok2

Mopyns: J)KuBbie CHCTEMBI M BX CBOHCTBA

Tema 1. CymnocTh )u3HU. PazHooOpasue ¥ ypoBHU OpraHu3aIiui OUOJIOTHYCCKUX CUCTEM
1. TlepBble Opranu3Mel, CyIIECTBOBABIINE HA 3eMIIE, SIBJSUIUCH ...

a) rereporpodamu

6) anaspobamu

B) IPOKapHOTAMHU

) aBTOTpodamu

1) a3pobamu

2. Kakue 13 nepeyuciieHHbIX HIKe PU3HAKOB XapaKTePHBI AJIs )KUBBIX CUCTEM?

a) B OCHOBE MX Pa3MHOXEHUS JIS)KAT PeakMi MaTPUIHOTO CHHTE3a

0) MPenATCTBYIOT BO3PACTAHUIO SHTPOITUU

B) XapaKTepU3YIOTCS HEYOPSI0Y€HHOCTHIO U TIOCTOSTHHBIM BO3PACTaHUEM 3HTPOITUHU
I') MOT'YT CYILLIECTBOBATh IPH ITOJIHOM IPEKpaLIeHny 0OMEeHa BEIIECTB U SHEPTHEN C OKpY’KaloIIeH cpenon
3. Ilpu3Hakamu pacTeHUH, COMKAIOIINX UX C TpUOaMu, SBISIOTCA ...

a) HaJIM4re B KJIETKaX KIETOUYHBIX CTEHOK

0) aBTOTPO(HOCTH

B) TETEPOTPOPHOCTH

T') HaJM4YMe B Ka4eCTBE 3aIaCHOTO YTJIEBO/IA TIIMKOTreHa

) TPUKPETICHHBIA 00pa3 )KU3HU

4. IlpuzHakaM¥ KHUBOTHBIX, COJIMKAIOLINX UX C TPHOaMH, SIBIISIOTCS ...

a) reTepoTpohHOCTH

0) xeMoTpoHOCTH

B) coZiepKaHKe B KaUeCTBE 3aI1aCHOIO YIIIeBOa INTUKOTeHa

T') IPUKPETJICHHBIA 00pa3 >KU3HH!

5. Kakue u3 yTBepKJIeHHH, OTHOCSIIINECS K BUPYCaM, SIBIISIFOTCS] BEpHBIMU ?

a) BUPYCHI — OONHUTaTHbIE BHYTPUKIIETOYHBIE TTAPa3UTHI

0) BUpYyChI — aHA3POOHbIE MPOKAPUOTHUECKUE MAPA3UTHUECKHE OPraHU3MbI

B) BUPYCHI — aHA3POOHBIE MTPOKAPHOTUIECKHE CUMONOTHYECKNE OPTaHU3MBI

T') BUPYChI — BHEKJIETOUHBIE (DOPMBI KU3HH, 00J1aAaf0IHe COOCTBEHHBIM TEHOMOM U CIIOCOOHBIE K BOCTIPOU3BEIEHHUIO
TOJIBKO B )KHBOH KJIETKE-X031HE



6. BeiOepuTe pU3HAKY MPHUCYIIIE TOJIBKO PACTCHUSM.

a) aBTOTPOQHBII coco0 MUTaHUs

0) orpaHMYEHHBIH POCT

B) POCT B T€UCHHUE BCCH KM3HU

T') HaJJM4YHe KJIeTYATKH B 000JI0YKaX KIETOK

1) TeTepoTpo(HBIN CIIOCOO MTUTAHUS

€) HAJIMYHe XUTHHA B 000I0YKAX KICTOK

7. BeiOepuTe pU3HAKH, O KOTOPHIM I'PHOBI OTIIHYAIOTCS OT YKUBOTHBIX.

a) UMEIOT KJIETOYHOE CTPOCHHE

0) pacTyT B TCUYCHHUE BCCH KU3HU

B) UMEIOT TEJI0, COCTOSIIEE W3 HUTCH-TH(HOB

') UMEIOT OTPAaHUYCHHBIH POCT

) BCaCBIBAIOT MUTATENLHBIE BELIECTBA MMOBEPXHOCTHIO TENa

€) MUTAIOTCS TOTOBBIMH OPTaHIMYECKHMU BEIECTBAMHU

8. Pacmonoxwure ypoBHU OpraHU3aIMY )KU3HU B MOPSJIKE YCIOKHEHUS UX DJIEMEHTAPHBIX SIMHUIIL.

a) TKAaHEBO-OPTaHHbIN

0) OHTOTCHETHUYCCKU

B) MOJICKYJISIPHO-TEHETHYCCKUI

T') IOy ISIIIMOHHO-BUAOBOH

1) OMOreOIIEHOTUYCCKUI

e) buochepHsIit

) KJICTOUHBIHA

9. Pacmonoxutre ykazaHHbIE HHKE€ METOAbI OHMONOTHUECKHX WCCICOBAaHMH B MOpSAKE HX
CTaHOBIICHHUS

a) CpaBHUTEIHHBIN

0) ncTopuueckuit

B) OIUCATEIbHBIN

T') SKCTIEPUMEHTAIbHBIN

10. Pacnonoxute B MpaBHILHOM HOPSIKE CTAAUH PEPOIYKIIUHU (pa3MHOKEHHUS) BUPYCOB:

a) PEIUIMKALIUS BUPYCHBIX MOJICKYJI HYKJICMHOBOW KHUCIIOTHI

0) craaus agcopOIuu

B) CTaa¥s MHBEKITUN

T') CHHTE3 BUpYyCCIEIIM(DUICCKUX CTPYKTYPHBIX OCITKOB U (JEpMEHTOB

J) CTaUsl TU3KCa

€) cTaausi COOPKHM BUPYCHBIX YaCTHI]

11. CooTHecure (1)aMI/IJ'II/II/I YUYCHBIX C ©X OCHOBHBIMH HaAYYHBIMU JOCTUKCHUSAMMU.
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HUCTOPHYECKOTO

1.T. Meunens a) OTKPBITHE KIIETKA

2. llIneiinen, [1IBann, Bupxos T') CO3/1aHHE XPOMOCOMHOMN TEOPUHU

3. XK-b. Jlamapk B) CO3/IaHUE KJIIETOYHOUN TEOPUH

4. Y. NapBuH €) YCTaHOBJICHHE 3aKOHOMEPHOCTE! HACIIeIOBAHUS TTPU3HAKOB

5. T. Moprax 1) CO37[aHNE TIEPBOil 3BOTIOLIMOHHON TEOpUN

6. P. Tk B) CO37aHME IIETOCTHON TEOPUH IBOJIOIIMH Ha OCHOBE €CTECTBEHHOTO
Y orbopa

12. CooTHecHuTe MPUHIMIBI KIIacCU (UK ONOJIOTHYECKUX HAYK C TIPUMEpaMH OMOJIOTHYECKHUX TUCIIATUINH

1. mo oOBEKTY UCCIIeIOBAHUI a) MOJIEKYJIsIpHAsi OMOJIOTHSI, IIUTOJIOT S, TUCTOJIOTHS, AHATOMUS
2. 110 YPOBHSIM OpPTaHU3alNH JKU3HU | 0) reHeTHKa, GU3N0Iorus, SMOPHOIOTHS

3. mo HN3y4aCMbIM ABJICHUAM B) 6OTaHI/IKa, 300J10rus, MUKOJIOT'U, MI/IKpO6I/IOJ'IOFI/I$I, BUPYCOJIOTrUA



