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1. O6mas xapakTepucTHKAa IPUMEPHOI padodeii IPOrpaMMbl
o01meo0pa3oBaTeIbHOM TUCHUILINHBI

0/1.13 «bUOJIOI' U5

1.1. MecTo AucuMIIMHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammsbl CI1O:

O6meoOpa3oBarenbHas AuciuIuinHa «buonmorus» sBusercs 00s3aTEILHON YaCThHIO
00111€00pa30BaTEILHOTO IIMKJIAa 00pazoBaTeabHON nporpammsbl B cootBercTBUU ¢ PI'OC CIIO
o 20.02.02 3amuTa B Upe3BblYaliHbIX CUTYaLUsX.

TpynoemMkocTs aucuumiuHbl «buonorus» 6a30Bblii ypoBeHb cocTaBisieT 144 yaca, u3
KOTOPBIX 24 Yaca BKJIIOYAET MPO(eCCHOHATLHO-OPHEHTUPOBAHHOE CO/ICPIKAaHIE, YCHITHBAIOIIEE
npOoGUIBHYIO COCTABIISIONIYIO 0 KOHKPETHON MpoQecCcuy iU CIEeHUaIbHOCTH B 3aBUCUMOCTH
ot ®I'OC CIIO npodeccun/cnennaabHOCTH.

1.2. e 1 muIaHUpPYeMble Pe3yabTaThl 0CBOCHUS TUCHUTLINHBI:

1.2.1. leau aucuunjJanHbI

Heab: popMupoBaHre y 00yJarOIIMXCsl CUCTEMBI 3HAHUH O Pa3IMYHbIX YPOBHSIX KU3HA
CO 3HAHUEM COBPEMEHHBIX MPEICTABICHUA O >KUBOW MPHPOJE, HABHLIKOB IO MPOBEICHHUIO
OMOJIOTMYECKUX HWCCIICAOBAHUN C COOJIOJCHHEM JTHYCCKHX HOPM, apryMEHTHPOBAHHOMN
JTUYHOCTHON MO3UIINH 110 OepEKHOMY OTHOIICHHIO K OKpPY>KaoIIel cpeie.

3apaum:

* mnonydyeHue (yHIAMEHTANbHBIX 3HAHUNW O Ouonormyeckux cuctemax (Kiertka,
Opranusm, [Monymsus, Bun, Dxocrucrema); HCTOPUH Pa3BUTHS COBPEMEHHBIX MPEACTABICHUH
0 JKMBOUM TPUPO/JIE, BHIIAIOIIUXCS OTKPBITUAX B OMOJOTHYECKOW HAyKe; POJIH OMOIOrHMYecKoi
HayKu B (OPMHPOBAHWHM COBPEMCHHON E€CTCCTBCHHO-HAYYHOW KapTUHBI MHpa; METOoJax
HAYYHOTO MMO3HAHUS;

* OBJQJCHHC YMCHHUSAMH JIOTHUYECKH MBICIIUTh, OOOCHOBBIBATH MECTO W POJb
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATENbHOCTH JIOJACH, Pa3BUTHUU COBPEMEHHBIX
TEXHOJIOTHI; OIpeAeNsATh KHUBbIE OOBEKTHI B MPHUPOJAC; IPOBOJUTHL HAOIIOJICHUS 32
H9KOCHUCTEMaMH C IIeJIbI0 WX OIUCAaHUS W BBISBICHUS €CTECTBEHHBIX U AHTPOIOTCHHBIX
W3MCHEHUI; HaXOAWTh U aHAIM3UPOBATh HH(POPMAIIHIO O )KUBBIX 00BEKTAX;

* pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, WHTEIIEKTYallbHBIX © TBOPUYECKHUX
CIIOCOOHOCTEH, 00YJArOIIUXCS B TPOIECCe M3YUSHHUS OMOJIOTMYSCKUX SIBJICHHU; BBIIAFOIIIHXCS
JOCTHUKEHHM OHWOJOTHH, BOIIEAIIMX B OOIIEYETIOBEUECKYI0 KYIbTypy; CIOXKHBIX H
MIPOTUBOPCUYMBBIX IIyTeH PAa3BUTUS COBPEMEHHBIX HAYYHBIX B3IUISJIOB, WJCH, TCOPHIA,
KOHIENINI, Tunote3 (0 CYUIHOCTH M MPOUCXOXKICHUU KU3HU, YeJOBEKa) B XO/A€ pabOThl ¢
Pa3TMYHBIMH HCTOYHUKAMH WH()OPMAIINN;

* BOCNHUTaHUE YOEKIACHHOCTH B HEOOXOMUMOCTH TO3HAHUS IKUBOU MPUPOJIBL,
HEO0OXOIUMOCTH PAIIHOHATBHOTO MTPHPOJIONIONIB30BaHMs, OCPEIKHOTO OTHOIICHHS K TIPUPOTHBIM
pecypcam U OKpYKarollel cpelie, COOCTBEHHOMY 3/I0pPOBbIO; YBAKEHHSI K MHEHHUIO OMIMOHEHTa
pH 00CYXIEHUN OMOIOTHYECKUX IPodIIeM;

* HCIIOJIb30BaHNE MPUOOPETECHHBIX OMOIOTUYECKUX 3HAHUW M YMEHHUH B MOBCEAHEBHOU
KU3HU JUIS OICHKHU TTOCJICJICTBUN CBOCU JNEATEIBHOCTH (M JEATEIBHOCTH JIPYTUX JIFOJCH) I10
OTHOILEHHUIO K OKpY’KaloIleH cpere, 340pOBbI0 APYTUX JIOAEH U COOCTBEHHOMY 370POBBIO;
o0ocHOBaHME W COOIO/IeHHEe Mep MPO(UIAKTHKY 3a00JE€BaHMM, OKa3aHHWE TEPBOM MOMOIIU
[IpH TpaBMax, COOIOACHHE MTPABIII TOBEICHHUS B IPUPO/IC.

1.2.2. IInanupyemblie pe3yabTaTbl OCBOEHHsI 001€e00pPa30BATENbHON TUCHHUILINHBI
B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



Hﬂa}mpyeMble pe3yJbTaThbl 0OCBOCHUA TUCHHUIIJINHBI

Oo0mue-

JAucnunianHapHbie

B yacTu Tpy10BOT0 BOCTIMTAHUS

- TOTOBHOCTh K TpPYIy, OCO3HAHUE IIEHHOCTH MAacTEpCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOH JEATEIBHOCTH TEXHOJIOTHYECKON H
COLMAJIHOW HAIpPaBJIIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,

IUIAaHUPOBATh M CAMOCTOSATENIBHO  BBINOJHATH  TaKyIO
JESITeNIbHOCTD;
- WHTEepEC K pa3IudHbiM cdepaM mpodeccrnoHaIbHON

JeSATEITLHOCTH,
OBnasieHWe YHUBEPCAIBHBIMH YY€OHBIMH TO3HABATEILHBIMU
NEUCTBUSIMU:

a) 0a3oBble JIOTHYECKHe AeHCTBUSA:

- CaMOCTOSITEILHO (OPMYIHpPOBATH U
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABIWBATh CYIIECTBECHHBIM MPU3HAK MJIM OCHOBAHMUSI ISl
CpaBHEHHMS, KIIACCU(PUKAIIUU U 0000IICHNUS;

- ONpeAeNaTh eI ISATEIBHOCTH, 3a/JaBaTh MapaMeTpbl M
KPUTEPUU UX JOCTHKCHHUS;

AKTYyaJIM3UPOBATb

- BBIABJIIATH 3aKOHOMCPHOCTH u IMPOTHBOPCYHA B
pacCMaTpUBACMBIX SABJICHUAX,

- BHOCHUTb KOPPEKTHUBBI B  JOCATCIBHOCTD, OLICHUBATH
COOTBCTCTBHC PE3yJIbTaTOB OCIIsIM, OLICHUBATh PUCKH
HOCHC,Z[CTBI/Iﬁ JACATCIIBHOCTH,

- Ppa3BUBATH KpCaTuBHOC MBIINIJICHUC npu peIICHUHU

KU3HEHHBIX TPOOIIeM

0) 0a30BbIe HcCIe0BATEIbCKHE TeHCTBUS:

- BJAJETh HABBIKAMH  Y4YeOHO-HCCIICOBATEIBLCKOW U
MPOEKTHOM JIeATEIPHOCTH, HABBIKAMU PAa3PEIICHUS MPOOIIeM;

- BBISIBIISITh IPUYUHHO-CJIC/ICTBCHHBIC CBSI3U "

- chopMupOBaTh 3HAHUS O MECTE U POJM OMOJOTHMH B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MHpA, B TO3HAHHUU
3aKOHOB IPUPOJABI M  PEIICHUMH IKU3HEHHO BAXHBIX  COLMAIbHO-ITUYECKHX,
HKOHOMHYECKHUX, IKOJIOTHUECKUX MPOOJIEM UEIOBEUECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIOHATIBHOIO MPUPOIOIOIB30BAHUS; B (DOPMHUPOBAHUM IIEHHOCTHOTO OTHOILIEHUS K
npUpoze, OOLIECTBY, YEJOBEKY; O BKIAJAE POCCUHCKUX M 3apyOEKHBIX YUYCHBIX -
OMONOroB B pa3BUTHE OHONOTWHU; (YHKIHMOHAJIHHOW TPAMOTHOCTH 4YeJIOBEKa st
pEIIeHNUs KU3HEHHBIX MPOOIIeM,

- YMETb BJIAJIETh CUCTEMOM OMOJIOTHYECKUX 3HAHUM, KOTOpask BKIIOYAET:
OCHOBOTIOJIATAIOIINE OUOJOTUYECKHE TEPMUHBI M TOHATHS (KU3Hb, KIIETKA, TKaHb,
OpraH, OpraHu3M, BHJ, MOMYJSIUS, SKOCUCTeMa, OHOleH03, Ouocdepa; meraboIu3M,
roMeocTa3, KJIETOYHBIH MMMYHHTET, OMOCHHTE3 Oenka, OMOMOIUMEpHI, AUCKPETHOCTD,
caMoperyisuus, CaMOBOCIPOU3BEECHUE, HACJIeICTBEHHOCTb, U3MEHYHUBOCTb,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Oouonornueckre Teopuu: kieroyHas teopus 1. IllBamna, M Illneiinena, P. Bupxosa;
KJIOHAJIbHO-CeleKTUBHOro ummmyHurera II. Opiaux, WM.M. MeunukoBa, XpomocomHas
Teopust HacieactBeHHocTH T. Moprana, 3akoH 3aponpimueBoro cxonactsa K. bapa,
sBoJIOLIMOHHAs Teopust Y. JlapBUHA, CHUHTETHYECKas TEOpPUS D3BOJIOLUHU, TEOPUS
aaTporiorere3a Y. JlapsuHa; Teopus Ouoreonenoza B.H. Cyxkauésa; yuenus H.U.
BaBunosa - o LleHTpax MHOroo0Opasus u MpPOUCXOXKICHHUS KyJIbTYypHBIX pacTeHuid, A.H.
CeBep110oBa - 0 MyTAX ¥ HanpaBiIeHUAX dBosonnn, B.M. Bepraackoro - o 6uocdepe;
3aKOHBI (€OMHOOOpa3us TOTOMKOB II€PBOIO TIOKOJICHUS, DPACIICIUICHUS INPU3HAKOB,
HE3aBHUCUMOI'O HacJeAOBaHUs Npu3HakoB [. MeHzens, CLEIIEHHOTO HacIeI0BAHUS
MPU3HAKOB M HapyIIeHUs clUeruieHus TeHoB T. MopraHa; roMOJIOTHYECKUX PsIIOB B
HacneAcTBeHHOM wu3MmeHunBoctu H.M. BaBwioBa, reHetmueckoro paBHoBecus Jx.
Xapnu u B. Baitn6epra; 3apoapimesoro cxoactsa K. bapa, Guorenerudeckoro 3akona 3.
I'exkens, @. Mrosiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH);

npaswia (mMunumyma FO. JIuGuxa, 5KOJOrMYecKOW NHUpaMUIbl 4Hces, OuoMacchl H
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aKTyaJII/BI/IpOBaTB 3a11aqy, BBIABUT'aThb I‘I/IHOTGSY cec peH_IeHI/ISI,
HaxOIWTh  apryMEHTBl I JOKa3aTelbCTBa  CBOMX
YTBEPKICHUM, 3a1aBaTh IIapAMETPhI U KPUTEPUH PELICHUS;

- aHAIM3UPOBATh TIOJYYCHHBIE B XOJ€ PEIICHHUS 3aJlayu
pGSYHLTaTBI, KpI/ITI/I‘-IeCKI/I OlLICHUBAaTh HUX I[OCTOBepHOCTI:,
MIPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHUSX;

- yMeTB HepeHOCI/ITB 3HAHUA B HO3HaBaT€HBHYIO nu
MPAKTUYECKYIO0 00JIACTH KU3HEACSITEIIbHOCTH;

- YMETh HHTErPUPOBATH 3HAHUA U3 Pa3sHBIX IIPEIMETHBIX
obnacreii;

- BbIABUT'AaTH HOBBIC
MOIXO/bI U PEIICHHUS;

- CIIOCOOHOCTh HX HCIOJb30BaHHMS B II03HABATCILHON U
COIMAIIBHOW MPAKTUKE

uacu, IMnpeajaratb OpPUTHHAJIBHBIC

SHEPIHH);

runote3sl  (koarepBatHoil A.M. Omapuna, nepBuunoro OynboHa Jk. XomzeitHa,
mukpocdep C. Dokca, puboszuma T. Yek);

- copMHUpOBaTh YMEHHUS PACKPBIBATH COAECPKAHNE OCHOBOIIOJIAraIONINX OMOJOTHYECKIX
TEOPUA W THUIOTE3: KIETOYHOH, XPOMOCOMHOW, MYTAallMOHHOW, HBOJIOLMOHHOM,
MIPOUCXOXKICHUS KU3HU U YEJIOBEKa; BJIaJIEHUE CUCTEMOI 3HaHUI 00 OCHOBHBIX METOAaX
HAYYHOTO TIO3HAHWSI, HCIIONB3YyeMbIX B OHOJOTHYECKHX HCCIIECIOBAHUSIX JKUBBIX
00BEKTOB M PKOCHCTEM (OINMMCAaHUE, U3MEPEHHE, MPOBEACHNE HAOIOACHHI); CIIocoOamMu
BBISIBJICHHSI U OTICHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

- copMHUpOBaTH YMEHMsSI PAaCKphIBaTh OCHOBOIIOJIAraloUIe OMOJIOrMYecKUe 3aKOHBI U
3akoHoMmepHocTH (I'. Mennens, T. Moprana, H.W. BaBunosa, 3. I'ekkens, @. Mrosepa,
K. bapa), rpaHuiisl ux NpUMEHUMOCTH K )KMBBIM CUCTEMAaM;

- YMEThH BBIJIENAThH CYNIECTBEHHBIC TPU3HAKU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPHOT U 3YKAPHOT; OJJHOKIETOYHBIX U MHOTOKJIETOUHBIX
OpraHu3MOB, BUJIOB, OMOTEO1IEHO30B, SKOCUCTEM U OHochephl;

CTPOEHHUSI OpraHOB U CHUCTEM OpPraHOB pPAacTEHUM, XKUBOTHBIX, YEIIOBEKAa; MPOIIECCOB
YKU3HEJEATEIbHOCTH, TPOTEKAIOIUX B OpraHU3Max PaCTCHH, )KUBOTHBIX U YEJIOBEKa;
OMOJIOTUYECKNX TIPOIeCCOB: oOOMeHa BemecTB (Merabonm3M), HHPOPMAIMH W
NpeBpalleHust SHEPruM, OpOKEeHUs, aBTOTPOPHOTO U IeTepOTPOPHOrO TUIOB MUTAHMS,
dboTtocuHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a, TraMmeroreHesa, 3MOpHOreHesa,
MOCTAMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOKECHHUS, WHANBUIYAIBHOTO Pa3BUTHS OPTaHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUSI T€HOB, TETEPO3HCA; ACHCTBUN MCKYCCTBEHHOTO OTOOpA,
CTaOWIM3UPYIOMIETO, ABWXKYIIETO W Pa3pbIBAIOIIETO  €CTECTBEHHOTO  0TOOpA;
AJIJIOTIATPUUECKOT0 M CHMIIATPUYECKOT0 BHUI000pa30BaHUS; BIUSHUS JABIKYIIUX CHII
ABOJIIOIIMA Ha TEeHO(MOHJ TMOMYJSIIUKA, TPHUCIOCOOICHHOCTH OpPraHW3MOB K cCpelne
oOuTaHus, YepeqoBaHMsI HANPABICHUN SBOJIOIMH;, KPYroBOPOTa BEIIECTB M IOTOKA
SHEPTUH B SKOCUCTEMAX;

- [pUOOpECTH ONBIT TNPUMEHEHUS OCHOBHBIX METOJOB HAyYHOTO [O3HAHUA,
UCTIONIb3YEMBIX B OWOJIOTUU: HAONIOJCHUS W OMUCAHUS KHUBBIX CHUCTEM, MPOIECCOB U
SBIIGHUH; OpraHu3alliyd M MPOBEIEHUS OHOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKCHUS
TUIOTE3, BBISIBIATH 3aBHCHMOCTH MEXKIY HCCIEIyeMbIMU BEIMYUHAMH, OOBSICHATH
MOJTy4YeHHBIE Pe3yNbTaThl U (OPMYJIHUPOBATh BBIBOJABI C HCIIOJB30BAHMEM HAyYHBIX
MOHATHUM, TEOPUI U 3aKOHOB;

- copMHpoBaTh YMEHHs BBIICNATH CYIIECTBEHHbIE TPU3HAKH BHUPYCOB, KIETOK
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MPOKAPUOT M 3JYKAPHOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHUJIOB,
OMOTreOIIeHO30B W DJKOCHUCTEM; OCOOCHHOCTH TIPOIECCOB OOMEHa BEIIECTB W
MpeBpaIleHus] YHEPTUH B KIETKe, (POTOCHHTE3a, IMIACTHYECKOTO W SHEPreTHIEeCKOro
oOMeHa, XeMOCHHTE3a, MHTO03a, MeH03a, OIIOJOTBOPEHHS, PA3BUTHI U Pa3MHOKEHHUS,
WH/IMBUYalIbHOTO PA3BUTUSl OpraHu3Ma (OHTOTreHe3a), OOphObI 3a CyIIECTBOBAHHE,
€CTECTBEHHOTO 0TOOpa, BUIA000pa30BaHUs, MPUCIIOCOOJICHHOCTH OPTaHM3MOB K Cpele
oOWTaHUsl, BIHUSHUS KOMIIOHEHTOB JSKOCHUCTEM, aHTPOINOTEHHBIX W3MEHEHHA B
HKOCHCTEMAax CBOEH MECTHOCTHM, KPYroBOPOTa BEIECTB M MpPEBpAILEHHE SHEPTUU B
ouocdepe;

- chopMupoBaTh yMEHHUS NPUMEHATH IOJyYEHHbIE 3HAHUS JJIs OObBICHEHUS
OMOJIOTMYECKUX TMPOLIECCOB U SIBICHUH, IS MPUHATHS TPAKTHUYECKUX pEIICHUN B
MOBCEIHEBHOM KH3HU C ILeiblo oOecreueHus Oe30MacHOCTH CBOEro 3/I0pOBbS U
30POBbS OKPYXKAaIOIIMX JIIOJCH, COOMIOACHUST 310pOBOrO o00pasa KHU3HH, HOPM
IrpPaMOTHOT'O MOBE/ICHUS B OKPY KaIOLIeH MpUPOIHON cpelie; MOHUMaHue He0OX0IMMOCTH
UCTIONIb30BAaHUSL  JIOCTMDKCHUNW COBPEMEHHOW OHWOJOTMM W OHOTEXHOJOTHHA s
paloHaIbHOIO MPUPOJONOIL30BAHUS; YMEHHE HCIOJIb30BaTh COOTBETCTBYIOILIUE
apryMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CHMBOJIUKY IS IOKa3aTeIhCTBA POJICTBA
OpraHU3MOB PAa3HBIX CHUCTEMATUYECKUX TPYII; B3aUMOCBS3U OpPraHU3MOB U CPEIbI
oOWTaHUs; €AMHCTBA YEIIOBEYECKUX pac, HEOOXOAMMOCTH 3J0pPOBOTO o0Opa3a >KHU3HH,
COXpaHEeHHsS pPa3HOOOpazus BUIOB U OSKOCUCTEM, KaK YCIOBHS COCYIIECTBOBAHMS
MIPUPOJIBI U YEIIOBEYECTBA;

- c(hopMHUpPOBATh YMEHUS pelIaTh OMOIIOTUYECKUE 3a/a49H, COCTABIATh TeHOTUITHIECKUE
CXEMbI CKpEIIMBAHMS JIs Pa3HbIX THIIOB HACIEJIOBAaHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBJIATh CXEMBI IEPEHOCA BEIIECTB W JHEPrUM B JKOCUCTeMax (LMW IMUTaHHS,
MUIIEBBIE CETH), BBISBIATh NPUIMHHO-CIICJCTBEHHBIC CBS3M MEXKIY HCCICIyeMbIMU
OMOJIOTUYECKUMHU O00BEKTaMH, TMPOLIECCAMH U SIBJICHUSMU; J€IaTh BBIBOJBI U TPOTHO3BI
HA OCHOBAHUH MOTYYCHHBIX PE3YJIbTATOB;

- chopMupoBaTh YMEHHS KPUTHYECKH OIICHHBATh HWHQGOPMAITUIO OHOJIOTHYECKOTO
COJIEpKaHUs, BKJIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HCTOYHUKOB
(cpenctBa MaccoBOM nH(popmaIuu, HAy4YHO-TIOMYJISIPHBIC MaTepHuabl);
UHTEPIPETHPOBATh ITHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJICIOBAaHUI B OHOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTUH; PAacCMaTpHUBATh IJIOOANBHBIE HKOJIOTHYECKUE MPOOIEMbI
COBPEMEHHOCTH, (JOPMUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3UIIUIO0, YMEHUE
OILICHMBATh STUUYECKHE ACTIEKThl COBPEMEHHBIX HUCCIIEOBAHHM B 00J1aCTH OMOTEXHOJIOTHH
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U TEHETHUYECKUX TEXHOJOTUi (KJIOHHUPOBAHME, HCKYCCTBEHHOE OIUIOJAOTBOPEHUE,
HaIpaBJIeHHOE N3MEHEHHNE T€HOMA M CO3/IaHMe TPAHCTEHHBIX OPTraHNU3MOB);

- chopmupoBaTH YMEHUS CO3/1aBaTh COOCTBEHHBIC MMCEMEHHBIC U YCTHBIE COOOIICHUS Ha
OCHOBE OHWOJIOTHYECKON WHPOPMAIMM U3 HECKOJbKHMX HWCTOYHHUKOB, T'PaMOTHO
UCTIOJIb30BaTh MOHATUHHBIN amnmapar OHOJIOTHY;

- yMETh BBIABUTATh THUIIOTE3bI, MPOBEPATH HUX SKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys Ledb HCCIEAOBaHUS, aHAIM3UPOBATH MOJYYCHHBIE PE3ylbTaThl U JENaTh
BBIBOJIBI;

- IPUHUMATh y9acTHUE B HAYYHO-UCCIIEIOBATEIBCKON paboTe MO OMOJIOTHH, SKOJIOTHH U
MEIUIIMHe, TPOBOJMMOM Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB U IyOJHYHO
MPEICTaBIATh TOTYYEHHBIC PE3yNbTaThl HAa YYCHHUECKUX KOH(PEPEHIHSX pPa3HOTO
YPOBHS;

B o0nactu eHHOCTH HAyYHOTO MO3HAHUS:

- c(hopMUPOBAaHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOM
IIPAKTHKH, OCHOBAHHOTO Ha Jajore KyJbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
NOJIUKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAaHUE S3BIKOBOM M YHUTATEJILCKOM KYJBTYpbI
KaK CpEICTBa B3aUMOJEHCTBUS MEXKIY JIIOAbMU M IO3HAHUSA

MUDA;
- OCO3HaHHWE LIEHHOCTH HAay4YHOH AeATeIbHOCTH, TOTOBHOCTH
OCYLIECTBIISATh IPOEKTHYIO u HCCIIEIOBATEIBCKYIO

JESATCIIBHOCTh MHIUBUIYAJIbHO U B TPYIIIE;
OBnasieHWe YHUBEPCAIBHBIMH YYeOHBIMH TO3HABATEILHBIMU
NEUCTBUSIMU:

B) paboTa ¢ napopmarmei:

- BJIQJICTh HaBBIKAMHM TOJyYCHUs HHPOPMAIMKH U3 UCTOYHHKOB
pPa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IIOUCK,
aHaJIM3, CUCTEMATH3allMi0 M HHTEPIPETAIMI0 HH(POpMAIHH
Pa3IUYHBIX BUJOB B (DOPM MpEICTaBICHUS;

- co3maBaTh TEKCTHl B pa3UYHBIX (opMarax ¢ ydeToM
Ha3Ha4YeHHUs] WH(OOPMAIMKU W IEJICBOM ayAWTOPHUH, BBIOUpAS
ONTUMAJIBHYIO (hOPMY IIPEJICTABICHHS U BU3YaIH3aIl1H;

- chopMUpOBaTh YMEHUS KPUTHUYECKH OIICHUBATh WH(MOPMAILUIO OHOJIOTHIECKOTO
COJICpXKAaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAaHUS W3 PAa3IMYHBIX HCTOYHHKOB
(cpeactBa MaccoBOM uHpOpMaLUH, HAyYHO-IIOMYJISIPHbIE MaTepuabl);
UHTEPIPETHPOBATh STUYECKUE AaCIECKThl COBPEMEHHBIX HCCIICIOBAHUNH B OWOJIOTHH,
MeIUIHe, OMOTEXHOIOTHH;

- WUHTEPIPETHPOBATh ITHYECKHE ACICKThl COBPEMEHHBIX HCCIICOBaHUI B OHOJIOTHH,
MeIUIHe, OMOTEXHOJIOTHUH; pPAaCCMATPUBATH TIIOOAJBHBIE HKOJOTHYECKUE IMPOOJIEMBbI
COBPEMEHHOCTH, (HOPMHUPOBATH 1O OTHOLICHHIO K HUM COOCTBEHHYIO TO3HIIMIO, YMCHHE
OLICHUBATh STUYECKUE aCTIEKThl COBPEMEHHBIX UCCIICAOBAHUM B 00JaCTH OMOTEXHOIOTHU
U TCHETHYECKUX TEXHOJOTUH (KJIOHUPOBAaHHME, HWCKYCCTBEHHOE OILIOJOTBOPEHHE,
HaNpaBJICHHOE U3MEHEHNE TEeHOMA U CO37[aHNe TPAHCTEHHBIX OPTaHU3MOB);

- chopMUpOBaTh YMEHUS CO3/IaBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIC COOOIIICHHSI Ha
OCHOBE OHOJIOTHYECKOW WHGPOPMAIMU U3 HECKOJIbKHX HCTOYHUKOB, TI'PAMOTHO
UCTIOJIB30BaTh MOHATHWHBIN ammapat OHOJIOTUN




- OICHUBATb JOCTOBCPHOCTDL, JICTUTUMHOCTDH HH(pOpMaI_[I/IH, €c
COOTBETCTBHUE NMPABOBBIM U MOPATBLHO-3THYECKUM HOPMaM;

- HUCITIOJB30BATh CpeacTBa I/IH(bOpMaI_[I/IOHHLIX u
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX )41 OpraHn3alluOHHBIX 3aa4 C
cobJroiIeHneM TpeOOBaHM PTOHOMUKH, TEXHUKH
0€30MacCHOCTH, THTHUEHBI, PECYpPCOCOEpeKEeHUs, MPABOBBIX U
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHOM 0€30TaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUA WU 3alIUTHI I/IH(I)OpMaI_[I/II/I,
nH(OOPMAITMOHHOM 0€30MMaCHOCTH JTMYHOCTH

- TOTOBHOCTH K CaMOpa3BI/ITI/IIO, CaAMOCTOATCIBHOCTU U
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBEIKAMH y4eOHO-UCCIEe10BATENBCKOM,
MIPOCKTHOM M COIMATILHOM eI TEIbHOCTH;

OBjajeHue  YHMBeEpPCAJbHbIMH KOMMYHUKATHUBHBIMU
NeHCTBUSIMH:

0) cOBMeCTHAS 1eATeIbHOCTD:

- MOHWMATh W HWCMOJB30BaTh IMPEUMYIIECTBA KOMAaHJIHOU H
WH/IMBUIYIBHON pa0OTHI,

- MPUHUMATh LeJIU COBMECTHOM EeITEeIbHOCTH,
OpPraHHW30BBIBATh U KOOPIWHUPOBATH JEHCTBUS TIO €€
JTOCTHDKCHHIO: COCTAaBJIATH IJIaH ACHCTBUM, paclpeessaTh Poin
C yYeTOM MHEHUH YyYaCTHHUKOB OOCYXKIaTh pPE3yJIbTATHI
COBMECTHOM palOTHI;

- KOOPJIMHUPOBAaTh U BBINONHIATH pPabOTy B YCIOBUSIX
peanbHOrO, BHPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOACUCTBUS;

- OCYHIICCTBIJISITh TIO3UTUBHOE CTPATETHYECKOE IOBEACHHE B

pPa3sIUYHBIX ~ CHUTyalUsiX,  NpPOSBISATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUITUATUBHBIM

OBaaaenue YHHBepPCAJIbHBIMU pPeryasiTaBHBIMH
NeHCTBUSIMH:

I') NPpUHATHE ce0s1 U APYTHUX JIIOeii:

- NPUHUMATh MOTHBBI W apryMEHThl JPYIHX JIIOACH MpH

- chopMHUpPOBATh YMEHUS CO3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIC U YCTHBIE COOOILIEHHS Ha
OCHOBE OMOJIOTMYECKOM MH(OpPMaUM M3 HECKOJIbKUX HCTOYHHMKOB, I'PaMOTHO
UCTIOJIb30BaTh MOHATHUHBIN anmapar OHOJIOTHY;

- YMETb BBIIBUIaThb TUIOTE3bI, MPOBEPATH HMX JKCIEPUMEHTAJbHBIMU CPEACTBAMH,
bopMynHpys 1eNb UCCIeIOBaHNS, aHAJHU3UPOBATh MOJYYCHHBIC PE3YJIbTaThl U JIENaTh
BBIBOJIbI;

- IPUHUMATh y4acTHE B HAyYHO-HCCIIEAOBATEIBCKOW paboTe Mo OMOJIOTHH, SKOJIOTHHA U
MEIUIUHE, NPOBOJMMON Ha 0a3e IIKOJBbHBIX HAayuyHbIX OOLIECTB M IyOJIMYHO
NPEJCTABIATh IOJyYEeHHBIE pEe3yJbTaThl Ha YYEHHYECKUX KOH(EpEeHLHUSX pa3zHOro
YPOBHS




aHaJIM3€e PEe3yIbTaTOB JIEITEIbHOCTH;
- MPU3HABATh CBOE MPABO U MPaBO JPYIHX JIIOAEH HA OUINOKH;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIMH JIPYTOTO
YyeJloBeKa

B 00Js1acTH 3K0JI0rH4€CKOTr0 BOCIIUTAHUS

- c(pOpMUPOBAHHOCTH SKOJIOTHUYECKON KYJIbTYpbl, IOHUMaHHUE
BJIMSIHUS COLMAJIBHO-3KOHOMHUYECKHUX IIPOLIECCOB HA COCTOSTHUE
IPUPOJIHOM U COIMAIBHOM Cpelbl, OCO3HAHUE TIJI00ATHLHOTO
XapakTepa dKOJIOTMYECKUX Mpo0iIeM;

- IUTAHUPOBAHUE U OCYIIECTBIICHUE JECHCTBUN B OKpY>KaroIleH
cpelne Ha OCHOBE 3HAHUSA LEJIed YCTOWYMBOIO pPa3BUTHUSA
YeJI0BEYECTBa;
AKTUBHOE  HEIPUSTUE
OKpY>Kalolleu cpere;

- YMEHHUE MPOrHO3UPOBATH HEOIATONPHUITHBIE IKOJOTHUECKUE
MOCTIEACTBUS MPEANPUHUMAEMBIX ACUCTBUNA, MPEIOTBpalIaTh
ux;

- pacumpeHue
HaIpaBJIEHHOCTH;
- OBJIaACHHUC HaBbIKaMU y‘lC6HO—I/ICCJ'IG,Z[OB3,T6J'ILCKOI>’I, HpOCKTHOﬁ u
COIIMAJIBHOM ACATCIIBHOCTHU

JNEUCTBUM, NPUHOCAIIUX  Bpen

OIIbITa JACATCIIBHOCTH 9KOJIOTHYECKOU

- BIIJIETh CUCTEMOM 3HAHHUI 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHHS, UCTIONb3YEMBIX
B OHMOJIOTMYECKHX WCCICIOBAHHUAX JKUBBIX OOBEKTOB W DKOCHUCTEM (OIHCAHHE,
U3MEpEeHHe, TMPOBEJCHHWE HAOMIOJEHUH); cmoco0aMy  BBISBICHUS W OLICHKH
AHTPOIIOTCHHBIX U3MEHEHUH B IIPUPO/IE;

- YMETh BBIABIISATH OTIMYUTENbHBIC MPHU3HAKH JKUBBIX CHUCTEM, B TOM YHCIE T'pUOOB,
pacTeHMi, KUBOTHBIX M 4YeJIOBEKa; MPUCHOCOOJICHHOCTh BHUJIOB K Cpelle OOWTaHWS,
abMOTHYECKHX U OMOTHMYECKMX KOMIIOHEHTOB YKOCHCTEM, B3aHMMOCBS3€H OPraHU3MOB B
co00IIecTBaX, aHTPOIIOTEHHBIX U3MEHEHHIA B IKOCUCTEMaX CBOCH MECTHOCTH;

- YMeTh BBLICATH CYUIECTBEHHBIC MPHU3HAKK OHMOJIOTMYECKUX IPOIECCOB: OOMEHa
BemecTB  (MeTabonu3M), uWHGOpMAIMM W TNPEBpAIlEHUS DHEPTUU, OpOKEHUS,
aBTOTPO(HOTO M TeTepoTPOGHOr0 THIIOB NHUTaHHS, (OTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mei03a, TaMeTOreHe3a, ASMOpHOreHe3a, MOCTIMOPHOHAIBLHOTO pPa3BUTHSA,
Pa3sMHOXKEHHUS, UHIMBUAYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a), B3aMMOACHCTBHS
TCHOB, TeTepo3uca; JCWCTBUH HCKYCCTBEHHOTO OTOOpa, CTaOMIM3HPYIOIIETO,
JIBIDKYIIETO W Pa3pbIBAIOIIETO E€CTECTBEHHOTO O0TOOpa; auIoNaTpHuecKkoro H
CUMITATPHYECKOTO BHI000pA30BAHNS; BIUSHHS IBHKYIIMX CHII SBOJIIOIUHN Ha TeHO(OH T
MOMYJISIUK;, TPUCHOCOOTICHHOCTH OpPraHM3MOB K CpeAe OOHWTaHus, dYepeloBaHUs
HAIpaBJICHUH YBOJIIOLIMHU; KPYTOBOPOTA BEIIECTB U IIOTOKA YHEPTHU B IKOCHUCTEMAX




2. CTpyKTYypa M copep:xaHue 001eo00pa3oBaTeJIbHOH IUCIIMIIIMHBI

2.1. O0beM JUCUUILIMHBI U BUABI Y4eOHO# padoThl

Bunx paGotsr

dopma o0yueHHs

Ounas

CemecTtp n3yueHns

1, 2 cem.

Kon-Bo yacoB

OO61mast TpyA0€MKOCTh JUCIHUIUIHNHBI TI0 y4eOHOMY TIIaHY 134
Konraktnas paboTa, B TOM YucIIe: 132
Jlekuun 34
[IpakTuueckue 3aHATHS 98
CamocTosTenbHast paboTa CTyieHTa 2
IToaroroBka Kk sK3aMeHy

[IpomesxyTouHas aTTecTanus, B TOM YHCIIE:

DK3aMeH 2 cemecTp
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2.2. TemaTu4eCKHMi IJIAH U CO/EPKAHNE AUCHUTIIUHBI

HaumeHoBanue
Coaep:xxanue yueOHOro MarepuaJia (OCHOBHOE U IPO(eCCHOHAIBLHO-OPHEHTHPOBAHHOE), Oo0bem | @opmupyembie
pa3aesioB M TeM JIa00paTOpHbIE U NPAKTHYECKHUEe 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJMYUH) 4YacoB | KOMIIETEHUMH
1 2 3 4
Pasnea 1. Kierka — cTpyKTYpHO-(QYHKIIHMOHAJIbHAS eIMHHUIIA JKMBOT0 38
Tema 1.1. OCHOBHOE cO/Iep:KaHue 4
TeopeTnueckoe odyueHue: 2
buonorus kak
nayka. Obmas buonorus xak Hayka. CBsi3b OMOJIOTUY C IPYTUMH HayKaMu: OMOXUMMUS, 61/10(1)1:131/11(3, 61/15)HI/IK.’:1,
reroreorpadus u 1p. Poib u mecto Guosoruu B GoOpMHUPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI MUPA.
XapaKTepucTuKa 3HaueHue OMOJIOrHYeCKUX 3HaHUM. MeTOo bl IUTOJIOTUU: MUKPOCKOIIUS, XpoMaTorpadusi, 31aeKTpodopes,
- METOJ] MEYEHBIX aTOMOB, AU dhepeHnaibHoe HeHTPUPYTrupoBaHue, KyIbTypa KieTok. PasHooOpasue
6uocuctem. Opranuzanus GMOJOTHYECKUX CUCTEM. Y POBHH OpraHU3alui OMOCUCTEM: MOJIEKYJISIPHO-
TE€HETUYECKUI, OPraHOMIHO-KJIETOUHBIHI, OpraHU3MEHHBIH, OMYJISILIMOHHO-BUIOBOH, IKOCUCTEMHBIN
(buoreonenoTuueckuii), onocepusii. Hayku, nzyyaromnme 6Mogorudeckiue 00bEKTh Ha pa3HbIX YPOBHAX
opranu3zanuu xu3Hu. O011as XxapakTeprucTHKa )KU3HHU, CBOMCTBA )KUBBIX cucTeM. [Iponeccsl,
MIPOUCXOJAIINE B OMocHucTEMaxX
IpakTnyeckne 3aHATHS: 2
HcTopus 6uonoruu. 3HaueHUE IUTOJIOTUH JIJTsl Pa3BUTHSI OMOJIOTUU U TIO3HAHUS TPUPOIBI.
Tema 1.2. OcHoOBHOe coiep:KaHue 8
buosornueckn Teoperuueckoe o0yueHue: 2
BaKHbIC XumMuyeckuit coctaB KieTku. Heoprannueckue BeiecTBa KJIETKH, UX OUOIOrHyeckas poJb.
R p— Oprannyeckre BELECTBA KIETKH. Bnongrnqecxne nonumepsl. benku. CtpykTypa u GyHKIHUN O€IKOBOM
MouieKybl. DepMeHTHI, MPUHIUI UX AeHCcTBUS. YTieBoabl. buonornueckue pyHKIUN yTiIeBOIOB.
COCTUHCHUHA Jlunuasl. O6muit miiad crpoenus. ['mapodunbHo-ruapodobHbIe cBoiicTBa. Kitaccudukanys aunuaos.
buonoruueckue pynkuuu nunuaos. AT®. Crpoerne mosekyiasl AT®. buonoruueckue pynkuun ATD
IIpakTyeckune 3aHATHSA: 6
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JlaboparopHas padota «Onpenenenve ButamuHa C B IPOAYKTax MUTAHUS
[ToaroroBka BapuaHTOB OMBITA, HAOIOACHHUE 32 KAYECTBEHHBIMU PEAKIUAMHU, 3aMOTHCHHE padodeit
TaOJIUIBI, UHTEPIIPETAlUs HA0JII01aeMbIX SIBJICHUH, (hOpMYyIHpPOBaHHE BHIBOIOB

JlaGopatophas pabota «I'uapodpuiabHO-ruapoGoOHbIE CBOMCTBA JIUITHI0BY
[TonroroBka BapaHTOB OTIBITA, HAOIIOIEHUE U3MEHEHHS PACTBOPUMOCTH JIUTIHJIOB, 3aIIOJTHEHHE padoyei
TaOJIMIIbI, UHTEpIpEeTalMs HaOII0AaeMBbIX SIBIICHUH, (POPMYIMPOBAHNE BHIBOIOB

Pemenue 3a1a4 Ha onpeencHue OSIKOB, KUPOB, YIIIEBOIOB

Tema 1.3.
CTpyKTypHO-
(pyHxuuoHaJIbHAA
OpraHusaums
KJICTOK.
CTpyKTypHO-
(pyHkuuOHAIBHBIE
(paxTopsl

HaCJCACTBCHHOCTH

OcHoBHOE COoIEpPKaHUE

14

TeopeTn'{eckoe oﬁyqelme:

Knerounas teopus (T. [1IBann, M. neiinen, P. Bupxos). OCHOBHbIE OJI0XKEHUS COBPEMEHHOU
KJIETOYHOM TeOpHuu. THUIIbI KJIIETOK: DyKapuOTHUYECKas U MpokapruoTrudeckas. CTpoeHre NpOKapHuOTHIECKON
kJ1eTkr. OCOOEHHOCTH CTPOEHUS reTepoTpoHON U aBTOTPO(PHOM MpOKapHOTHUECKUX KIeToK. CTpoeHue
1a3MaTuyeckoit MemOpanbl. TpaHCHIOPT BeIIeCTB Yepes MIa3MaTHIeCKy0 MEMOpaHy: MacCUBHBIN U
AKTUBHBIN. DHIOLUUTO3: MUHOUUTO3, (haronuro3. Dk301uTo3. O00I0UKa UM KIETOYHAs CTEHKA.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PaCTEHUM, TPUOOB.

Crpoenne xpoMocoM. XpOMOCOMHBII HA0OP KIETOK, TOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
raruIouIHbIN U nuronaHb Habop. Hyknennossie kuciotel. JJHK u PHK. Ctpoenne HykienHOBBIX
kucnoT. Hykneoruasl. Komruiemenrapusie azotucteie ocHoBanus. [Ipasuno Yapradda. Crpyxrypa JHK
— naBoitHas ciupasib. MectonaxoxaeHue u ononornyeckue Gynkuu JIHK. JIHK-3xcnieprrza. Buast PHK.
®yukuuu PHK B knetke. Matpuunsiii cunte3 JIHK — pernmukanus. [punnunet permmmkanun JTHK.
Mexanusm perumnkanun JJHK. Penmapamms JIHK (moperuiekaTtuBHas, moctperiekaTiuBHas). Peakmim
MaTpUYHOTO cuHTe3a. [ [puHINI KOMIUIEMEHTApHOCTH B peakuusax MarpuuHoro cunresa. JIHK u rensl.
I'enernueckuii koa, ero cBorcTBa. Tpanckpuniusi — MaTpuuHbii cuate3 PHK. TpaHcnsamnus u e€ srarbl.
VYcnosust 6uocunresa 6enka. Ctpoenue T-PHK u koaupoBanue amunokucnot. Pois pubocom B
OuocuHTe3e Oenka

HpaKanecKne 3aHATHSA:

10

Huromnaszma. [{uto3oms. Lurockener. OgHoMeMOpaHHBIE OPTaHOUIBI KIIETKU: SHAOIUIa3MaTHUECKast CETh
(BIIC), anmmmapart ["'oabmkH, TH30COMBI, TIEPOKCUCOMBI, BAKYOJIM PACTUTEIBHBIX KIETOK. CTpOCHHE U
GYHKIIMY OJHOMEMOpPaHHBIX OPraHOUAOB KieTku. Kierounsrit cok. Typrop.

[ToryaBTOHOMHBIE OPTAaHOUIBI KIIETKH: MUTOXOHIPUH, TUIACTUIBI: XJIOPOTLIACTHI, XPOMOTIIACTHI,
JICHKOTIIIACThI, X CTpOeHUE U QYHKIMU. SIepHBIN anmapart KJIeTKH, CTpOSHHE U (DYHKITHH.
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HememOpaHHBIE OpTaHOUIBI KIETKH: PHOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBINA HEeHTp. OpraHouIbl
JIBIDKEHUSI: pECHUYKHU M KTYTUKH. CTpoeHue U PyHKIIMH HeMeMOPaHHBIX OPraHOUI0B KIETKU

Pemenne 3amaq Ha OnpeaACIICHHUE MOCICA0BATCIbHOCTH HYKJICOTHU/I0B.

Pemenue 3a1a4y Ha onpe/ieieHNe TIOCIIEI0BATEIbHOCTH AMHHOKHCIIOT B MOJIEKYJIe OelKa.
Pemenue 3anay Ha onpeeneHre nocae10BaTeIbHOCTH AMUHOKUCIIOT B MOJIEKyJie Oelika B ciydyae
VM3MEHEHHMS TOCIeA0BaTeNbHOCTH HyKIeoTna0B JIHK

CpaBHMTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT (PaCTUTEIbHOM, dKUBOTHON, IPUOHON).

Bakrepuun. Obmias XxapakTepucTHKA.

Tema 1.4.
Hexkaerounnie

¢bopmbI KM3HU

OcHoBHOe conep:kaHue

IIpakTHYecKkHe 3aHATHSA:

Bupycel — HeksieTouHble (POpMBI )KU3HU U 0O0JIUTaTHBIE Mapa3uThl. CTpOeHUE MPOCTHIX U CIOKHBIX
BUPYCOB, PETPOBUPYCOB, OakTeprnodaros. XKusnennsnii nmukin JJHK-conepxamux Bupycos, PHK-
coJiepKalux BUpycoB, 6akrepuodaros. BUY, renatut yenoseka. [lonstue mramm. Bupycel u 6akrepuu:
CXO/JICTBA M pa3Inyus

Bupycuble u 6akTepuanbhbie 3a00neBanus. O0IIKe TPUHIIUIIBI UCTIOJIB30BAHUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHHSI aHTHOMOTHKOB.

Tema 1.5.
O0MeH BelIecTB U
npeBpaiieHue

JHEPIUH B KIIETKE

OcHoBHOe conep:kaHue

TeopeTuueckoe odyueHue:

AcCUMUIISILIAS U JUCCUMMIISALIUS — IBE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa BelecTB: aBTOTPOPHBINA U
reTepoTpodHbBINA, a3pOOHBII U aHA3POOHKIN. DHEpreTuYecKoe odbecrneueHne KieTku: npespamenue ATD B
0OMEHHBIX IpoIleccax.

[lepBuuHBI CHHTE3 OpraHMYECKUX BEIECTB B KieTke. [Imactnyeckuii oOmeH. @OTOoCHHTE3. XEMOCHHTE3.
AHa3pOOHBIN PHEPreTUYECKU 00MeH. AHa’pOOHBIE Opranu3Mbl. bpoxxenue, aBTOTpodHBIN 1
reTepoTpOoQHBIN TUT MUTAaHUS. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKThl OMOTEXHOJIOTUH. DTaIlbl
SHEPreTUUecKoro ooMeHa.

HpaKanecmle 3aHATHSA:

13




depMeHTAaTUBHBIN XapaKTep PeaKIuid KJIETOYHOTo MeTaboIu3Ma

I'mukonm3. broiornueckoe OKUCISHNUE, WITH KJIIETOUYHOE JbIXaHNue

Tema 1.6.
KU3HeHHBIA HUKJI
KJIeTKH. MHUTO3.

Meiio3

OcHOBHOe coiep:KkaHue

HpaKanecmle 3aHATHSA:

Knerounsrii ki, ero neproas! u peryismus. [lepuoasr uaTepdaszsl ux ocodennoctu. Auddepennmarus
KJIETKU ¥ apecT KJIETOYHOT0 IUKIa. Jlenenne KieTku — MuTo3. CTauu MUTO3a U IPOUCXOASIINE
npoueccsl. Kaprokunes u nuTokuHe3. Meio3 — peayKIMoHHoe Jenenne kieTku. Ctaauu meosa. Meiio3
— OCHOBA M0JI0BOr0 pasmMHoxkeHus. [loBenenune xpomocoM B merose. Kpoccunrosep. buonornueckoe
3Ha4YeHue MHUTO3a. bronorndyeckuii cmpics Meio3a. D dexTsl Meiio3a. Meiio3 B )KHU3HEHHOM LIUKJIE
OpPraHHU3MOB

Pasnen 2. Ctpoenue u GpyHKUMH OPraHu3mMa

Tema 2.1. OcHoBHoOE conepxxaHue

Crtpoenue IIpakTnyeckune 3aHATHA:

OpraHusmMa OpnHokieTouHble opranu3Mbl. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOUHBIE OpraHu3Mbl. B3aumMocBs3p
yacTel MHOTOKJIETOYHOro opranusma. @ynkuus. Opraibl 1 CHCTEMbI OPraHOB. AMIapaThl OPTaHOB.
I'omeocTas oprauusMa U ero nojAepKaHue B IIPOLIECCE JKU3HEACATEIbHOCTH.
DyHKIMOHAIbHAS CUCTEMA OpraHoB. TkaHu pacTeHUi. TkaHM KUBOTHBIX U YestoBeKa. OpraHbl pacTEHUN.
OpraHsel ¥ CUCTEMBI OPIaHOB KUBOTHBIX U Y€JIOBEKA. 3HAUEHUE OIIOPbI, IBUKEHUS, IUTAHUS, IBIXaHHUS,
TPAHCIIOPTA BEIIECTB, BBIIACICHMS, 3alUThl. 3HAYECHHE MPOSIBICHUS Pa3Apa>KUMOCTH U PETYJISLUN
Teopus kI0HANBHO-CeNeKTUBHOrO MMyHuTeTa I1. Dpnuxa, .M. Meunukosa. H}pekunoHHbIe
3a0os1eBaHus U dnuaeMus. BaxkHeime snuieMun B MCTOPUHM YesoBedecTBa. BakiuHaus kak
npoduIaKkTUKa HHPEKIMOHHBIX 3a00ICBaHMIA.

Tema 2.2. Conep:xkanue

®opmbI TeopeTnueckoe odyueHue:

Pa3MHOKeHHS ®opMbl pa3MHOKEHUS1 Opranu3MoB. becnionoe 1 nonoBoe pazMHokeHHE. Bupl 6ecrnonoro pasMHOKEHUS:

ODIAHIEMOB IIPOCTOE JEJIEHUE HA/IBOE, [IOYKOBAHHUE, PA3MHOKEHUE CIIOPAMU, BETETATUBHOE Pa3MHOXKEHHE,

P ¢dparmenTanms, KJIoHUpoBaHue. [1010BOE pa3sMHOKEHHE.
Tema 2.3. OcHoBHOE conepxaHue

IIpakTHUYecKue 3aHATHS:

14




Onrtorenes

/KUBOTHBIX M

["ameTorenes y xuBoTHbIX. CriepMaTorenes u oorene3. CTpoeHue MONOBBIX KIeTOK. OIUIO0TBOPEHUE U
SMOPHOHAIBHOE Pa3BUTHE )KUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha npuMepe jJaHueTHuKa). Ctaauu

YeJl10BeKa
sMOpuoreHesa
Poct u pa3zsutue xuBotHbIX. [TocTamOpronansHbiit iepuo. [Ipsimoe u Henpsimoe passutue. Pa3Burue c
MeTamopho30M y 6eCIIO3BOHOYHBIX M MMO3BOHOYHBIX )KMUBOTHBIX. CTaAuK MOCTIMOPUOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U 4yesioBeka. Ileproabl oHTOreHe3a yenoBeka. buonornueckoe crapeHue U CMEPTb.
I'epoHTONIOTHS

Tema 2.4. OcHoBHoOe€ conepxxaHue

OHTorenes Teoperuueckoe o0yueHue:

pacTeHui I'amerodut u ciopodut. PasmHokeHUE 1 pa3BUTHE BOJOPOCIIEH. Pa3MHOKEHNE B pa3BUTHE CIIOPOBBIX
pacTeHui. Pa3MHOXKEHHE U pa3BUTHE CEMEHHBIX PACTEHHI.
[IpakTHYecKkue 3aHATHUSA:
Pocr. Ileprobel OHTOTEHE3a PACTEHUI

Tema 2.5. OcHoBHoOe€ conepxxaHue

OcHOBHBIE Teoperuueckoe o0yueHue:

INNOHATHUA N'€CHECTUKH

I'eneTnka kak HayKa O HaCJICACTBCHHOCTU U U3BMCHYUBOCTHU OPTaHU3MOB. OCHOBHBIE TEHETHYECKHE
MOHATHS U cUMBOJIEL I'eH. ['eHoTHI. @eHOTUII. AJIENbHEIC T'CHBI. AJ'II)TepHaTI/IBHI)IG IIPU3HAKH.
I[OMI/IHaHTHHf/’I u pCI_IeCCI/IBHHﬁ IIPHU3HAKH. I'omo3urora u I'CTCPO3UIroTa. Ywucras TUHUS.

Tema 2.6.
3aKOHOMEPHOCTH

HacJjJeaJ0BaHus

OcHoBHOE COoIEpPKaHUE

TeopeTn'{eckoe oﬁyqelme:

3akoHOMEpHOCTH 00pa3oBaHus ramer. 3akoHbl . Menaens: Monorubpuanoe ckpemuanue. [IpaBuio
JIOMHHUPOBaHUS. 3aKOH €AMHO00Pa3Hs IEPBOTO IMOKOJIECHUS. 3aKOH PACIIEIUICHHS IPU3HAKOB.
]_[I/ITOJIOFI/I‘-IGCKI/IG OCHOBBI MOHOI‘I/I6pI/II[HOF0 CKpCIIUBAaHMHA. I'mnore3a 4yuCTOTHI TaMeT. 3aKOH
HE3aBHCHUMOTO HACIIEIOBAHUS ITPU3HAKOB.

HpaKTI/I‘leCKI/Ie 3aHATHSA:

Amnanuzupytoniee ckpeuuBanue. Juruopuanoe ckpemupanue. [TomurnbpuaHoe Hacie0BaHUE U €T0
3aKOHOMEPHOCTH
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Pemenue 3agau Ha onpenesieHre BEPOSATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX TPU3HAKOB IPH MOHO-,
TTU- TIOJIMTHOPUIHOM U aHATTU3UPYIOIIEM CKPEIIMBAHUU, COCTABICHHE TeHOTUITUYECKUX CXEM
CKpEIMBaHMS

Tema 2.7. OcHoBHOe conepxaHue

B3aumoaeiicrBue Teoperuueckoe o0yueHue:

T¢HOB I'enoTun kak menocTHas cucteMa. MHOKECTBEHHOE JieiicTBUE reHoB. [lneitorponus. MHOKECTBEHHBII
amienusM. BzaumopelictBue amnenbHbIx reHoB. KogomunupoBanue. B3anmoelicTBre HeallieabHbIX
reHoB. KommieMentapHocts. Onucras. [lonumepust
IIpakTHYecKkne 3aHATHS:

Pemienue 3a1au Ha onpeiesieHUE BEPOSITHOCTA BOSHUKHOBEHMSI HACIIEICTBEHHBIX PU3HAKOB MPU
pPa3IMYHBIX THUTIAX B3aMMOJICHCTBHS T€HOB, COCTABICHUE TCHOTUTTUYECKUX CXEM CKPEIIMBAHUS

Tema 2.8. OcHoBHoOE€ conepxxaHue

CuenjieHHoe IIpakTHYeckne 3aHATHS:

HacJIeJOBaHUe 3akoHbl T. Moprana. CuenjieHHOe HaclleIOBaHWE T€HOB, HAPYIICHUE CLIETUICHUS. XPOMOCOMHAs TEOPUs

P HZHAKOR HaCJIeJICTBEHHOCTH. [ eHeTHYecKoe KapTupoBaHue XpoMocoM. Mcronb30BaHne KPOCCUHTOBEPA IS

p COCTaBJICHUS] TEHETUYECKUX KapT XPOMOCOM
Pemenue 3amau Ha onpeiesieHuE BEPOSITHOCTH BOSHUKHOBEHHSI HACIIEICTBEHHBIX MPU3HAKOB MPHU
CLICTVICHHOM HacCJIeJOBAaHUH, COCTABIECHNE FT€HOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.9. OcHoOBHOe coiep:KaHue

I'eneTnka moJia

HpaKanecKne 3aHATHSA:

XPpOMOCOMHBII MEXaHU3M ONPEENICHNUS 110J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U
reTeporaMeTHbIN N0JI. ['eHeTnueckas cTpyKTypa IOJIOBBIX XpoMocoM. HacnenoBanue nNpu3HaKkos,
CLICIJICHHBIX C II0JIOM

Pemenne 3a1a4 Ha onpeacICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPHU3HAKOB, CHCIITICHHBIX
C I10JIOM, COCTABJICHHUEC I'CHOTHUIIMYCCKHUX CXEM CKPCIIMBAHMA

Tema 2.10.
T'eneTnka

YeJI0BECKa

OcHoOBHOe coiep:KkaHue

TeopeTrnyeckoe o0yueHue:

KapuoTtum yenoBeka. MeToibl n3ydeHHsI TEHETUKH Y€JIOBEKA: TeHeaJOrnIeCKHUi, OJTM3HEII0BhIH,
IIUTOTCHETHYCCKUI, OMOXMMUYECKUIN, TONYJIAIIMOHHO-CTaTHCTHYCeCKUI. HaciiencTtBeHHbIe 3a001€BaHUs
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yesioBeKa. [ 'eHHbIe 1 XpOMOCOMHBIE 00JIe3HH ueioBeka. boe3nu ¢ HacaeACTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HAUEHHE MEIUIIMHCKON TeHETUKH B MTPEAOTBPALICHUH U JICUEHUU
reHEeTHYECKUX 3a00I€BaHNI YETOBEKA

IIpakTHYecKHe 3aHATHSA:

Pemenue 3ala4 Ha ONpeACICHNUEC BEPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB, UCITIOJIB3Ys1
MCTOJbI TCHECTUKH YCJIOBCKA, COCTABJIICHUC TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUA. HpeﬂCTaBHeHI/IC YCTHBIX
COO6H.I€HPII>1 C HPCSCHTaIlI/Ieﬁ O HACJICACTBCHHBIX 3a00/IeBaHUIX YEIOBEKA

Tema 2.11.
3aKOHOMEPHOCTH

HU3MEHYUBOCTH

OcHoOBHOE€ CoIEpKaHuEe

Teopeaneckoe oﬁyqelme:

B3aumopeiicTBre reHOTHIIA M CpeJibl TpU (HOPMHUPOBAHUU (HEHOTHIA. FI3MEHUYNBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJTMYECTBEHHBIE MPU3HAKHA. BUIbI N3MEHUNBOCTH: HACIEACTBEHHAS U
HEHACJICACTBEHHAS.

3aKOH rOMOJIOTMYECKUX PSAJIOB B HacieAcTBeHHOM u3meHunBocty (H.W. BaBuios).

IIpakTHYecKHe 3aHATHSA:

MoaudukanonHas, i GeHOTUNHYecKast U3MEHYUBOCTb. PoJib cpesibl B MOIM(UKAITMOHHON
n3MeHunBocTH. Hopma peaknuu npusHaka. BapruanoHHBIN psii U BApUALIMOHHAs KPUBAs.
XapakTepucTuKa MOAN(PUKALIMOHHON N3MEHUYUBOCTH

HacnencrBennasi, win reHOTUIMYECKas H3MEHUYMBOCTh. KOMOMHAaTHBHASI U3MEHUHUBOCTD.
MyTanuonHast “3MEHUYUBOCTb. Buabl MyTanuil: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE. [IpruunHbI
BO3HMKHOBEHHsI MyTallUN

Pemenne 3ama4d Ha ONpCACIICHUEC TUIIa MyTAallUU MPH NEpCaauc HACICACTBCHHBIX NPU3HAKOB, COCTABJICHUC
TCHOTUITMYCCKUX CXEM CKPCIIMBAHUA

Tema 2.12.
Cegexkuus

OPraHu3MoB

OcHoBHOe conep:kaHne

Teopernueckoe o0yueHue:

Cenexuus kak Hayka. MeTobl ceneKIMoHHOM paboTsl. ['erepo3uc u ero npuunHsl. MckyccTBEHHBIH
0TOOP: MacCCOBBIM U MHIMBUAYAIbHBIA. DTarbl KOMOMHAIIMOHHOH cenekiun. CopT, mopoa, mTaMMm
ANTOpPUTMBI pelICHHE 3a1a4 Ha ONPECIICHUE BO3MOKHOIO BO3HUKHOBEHMSI HACIIEICTBEHHBIX IPU3HAKOB
10 CEJIEKI[UH, COCTABJICHUE FEHOTUIIMYECKUX CXEM CKPEIUBAHMS

Pasnen 3. Teopusi 3Bos1ounu
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Tema 3.1. UcTopus
IBOJTIOLIHOHHOTO

y4eHust

OcHoBHOE€ CoAECpKaHuE

Teopeaneckoe oﬁyqelme:

[IepBrie sBOMOIIMOHHBIE KOHLENIMH. [ pagyanucTuueckas sBostonoHHas koHuenuus JXK.b. Jlamapka.
JBuxyuiue cuisl sBomonnu. Kpeanronusm u tpanchopmusm. Cucremaruka K. Jlunnes u e€ 3naueHue
Ui GOPMHUPOBAHHUS UIEU IBOJIOLUN

[TpennocbuIKK BOSHUKHOBEHHS TapBUHI3MA. DBOJIIOLMS BUIOB B Iipupojie. boprba 3a cymiecTBoBaHue.
EcrecTBenHsblit 0TO0p. /IuBeprenius npu3HakoB U BuooOpa3oBanue. OCHOBHBIE OJIOXKEHHUS
cuHTeTn4yeckoil Teopuu sBostonnu (CTI). Ponb 3BostoninoHHOM Teopun B GopMUpPOBAaHUH HAyIHOM
KapTUHbBI MUpa

Tema 3.2.

MuxkposBorouus

OcHOBHOe coiep:KkaHue

HpaKanecmle 3aHATHSA:

MUuKpO3BOIIOIMS U MAKPOAIBOJIOLMS KaK 3TaIlbl 3BOJIIOLIMOHHOTO Tpoliecca. | 'eHeTH4ecKre OCHOBbI
9BOJIIOLMK. MyTaluyu ¥ KOMOMHALIMY KaK 3JIeMEHTapHBINA 3BOJIIOIMOHHBIN MaTepuai. [lomynsamus kak
3JIEMEHTapHas €MHUIIA SBOJIIOIUH.

JBrokyuue cuibl ((hakTopsl) 3BOMIONMK. MyTallMOHHBIN Ipoliecc 1 KOMOMHATUBHASI N3MEHYHUBOCTb.
Murpanus. M3onsauus nonysiuuii: reorpaduueckas (IpoCTpaHCTBEHHAs ), OMoJorndeckas
(penpoxyKTHBHAS).

EcrecTBenHsblIi 0TOOp — Hanpasisitouuii hakrop 3Bonronuu. boprba 3a cyriecTBOBaHNE KaK MEXaHU3M
JIeMCTBUS €CTECTBEHHOr0 0TOOpa B nomyJsiuusax. Bug u ero kpurepuu (mpusHaku). BunoobpazoBanue kak
pe3yJIbTaT MUKPOIBOJIIOLINH

Tema 3.3.

MaxkpodBoonus

OcHoBHoOE conepxaHue

IIpakTHyeckune 3aHATHSA:

MaxkposBomonusi. @opMbl U OCHOBHBIE HarpaBieHus Makpo3soitoruu (A.H. Cesepuios). [lytu
JOCTHKEHUSI OMOJIOTMYECKOTro mporpecca: apoMopdos, uauoaganrtaius, oomas gereHeparus. Metosl
M3Yy4EHUS MaKpO3BOIIOIUH. 3aKOH 3apoabliiieBoro cxoacTna (3akoH K. bapa). buorenernueckuit 3akox
(3. I'ekkenp, . Mioiep). O6mme 3aKOHOMEPHOCTH (TIPaBHIIA) IBOJIOIIUU

Tema 3.4.
Bo3nuxkHoBeHME N

Pa3BUTHEC )KU3HHU HA

OcHOBHOe coiep:KkaHue

HpaKanecmle 3aHATHSA::

['unoTe3b!l ¥ TeopuM BO3ZHUKHOBEHUS JKU3HU Ha 3emJiie: KpeallMoHU3M, CaMOTIPOU3BOJIbLHOE (CIIOHTAHHOE)
3apOoX/IeHUE, CTAIIMOHAPHOE COCTOsIHUE, MaHCIIepMusl, Ononos3. Hauano opraHnueckoil 3BOJIIOLUH.
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3emJie

[NosiBieHMEe MEPBBIX KIETOK. DBOIIOIHS MeTab0IM3Ma. DBOJIOIHS MEPBBIX KIETOK. [IpoKapuoTh 1
9yKapHuoThl. [IponcxoxkieHne MHOTOKIIETOYHBIX OPraHu3MOB. BO3ZHUKHOBEHNE OCHOBHBIX I1aPCTB
9YKapHOT.

OCHOBHBIE YEPTHI IBOJIIOLIUU PACTUTENBHOIO MUpa. OCHOBHBIE YEPTHI IBOJIOLUHU )KMBOTHOTO MHpa

Tema 3.5. OcHoOBHOe coiep:KaHue 6
IIpoucxoxaenue Teoperuueckoe o0yueHue: 2
YyeJ0BeKa — AmnTpormnonorus — Hayka o yenoBeke. CucteMaTuueckoe mojokeHue yenoBeka. CX0ACTBO yesloBeKa ¢
AnTpOMOreHes AKHUBOTHBIMU. OTJINYMSI YETIOBEKA OT KHUBOTHBIX. PpﬂMOXO)KI[EHI/Ie Y KOMIUIEKC CBA3aHHBIX C HUM
NpU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU crcTeMbl. COOTHOIIEHHE OMOJIOTHYECKUX U
COLMAJIBHBIX (PAKTOPOB B AHTPOIOT€HE3E
IIpakTHyeckue 3aHATHA: 4
OCHOBHBIE CTaJJUH aHTPOTIOTeHe3a. J[pruonuTeKn — NpeaKy YeIoBeKa U 4eI0BEKOOOPa3HbIX 00€3bsH.
[IpoTtoaHTpon — NIpeAIIEeCTBEHHNUK YeJIOBEeKa. ApXaHTPOIl — IpeBHeUINN yenosek. [laneoantpon —
npeBHUi yenoBek. HeoaHTpon — uenoBeK COBPEMEHHOTO THIA. DBOJIIOLUS COBPEMEHHOTO YeI0BeKa.
Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BPONEONAHAs (€Bpa3uiicKas), HErpo-aBCTpaIouIHas
(3KBaTOpUaNbHAas), MOHIOJIOMAHAS (a3MAaTCKO-aMEpUKaHCKast). Bpemst 1 MecTo BOSHUKHOBEHHS
yesioBeYeckuX pac. EAMHCTBO UenoBeueckux pac
Bpewmst 1 myTu paccenenus yenoBeka 1o mianete. [Ipucnoco0aeHHOCT YeI0BeKa K Pa3HbIM YCIOBHIM
cpenbl. Bnusinue reorpaduyeckoit cpepl Ha MOp(OIOTHIO B PU3HOTIOTHIO YETOBEKa
Paznea 4. Dxosiorus 22
Tema 4.1. OcHoBHoOE conepxxaHue 2
JKOJIOTHYECKHUE Teopernueckoe o0yueHue: 2
¢axTopsbl u cpeansl | Cpenbl 00MTaHNS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IylIIHAsA, IOYBEHHAs, BHYTPUOPTaHU3MEHHAs.
OU3NKO-XUMUYECKHE OCOOEHHOCTH cpell 00uTaHusl oprann3moB. [IpucrnocoOnenns opraHu3MoB K )KM3HU
AsHm B pa3HbIX cpeaax. [lonarue skonorndeckoro gaxropa. Knaccudpukaims skonornyeckux GpakTopos.
[Tpasuio muanmymMma FO. JIubuxa. 3akon Tonepantaoctr B. lllendopna
Tema 4.2. OcHOBHOE co/iep:KaHue 6
Monysums, IIpakTHyecKue 3aHATHA: 6
DKosornyeckas XapakTepuCTHKa BUJA U TOMYJISIUHA. DKOJIOTHYeCKas HUIA BUIa. DKOJIOTHYECKUE
coo01ecTBa, xapaktepucTuku nomynanuu. Coobiiectsa u 3xocucteMsl. buonienos u ero crpykrypa (B.H. Cykaues).

CBs3u MCXAY OpraHu3MaMu B 6I/IOI_ICH03€. CprKTypHBIG KOMITOHCHTBI 9KOCHUCTCMBI: IPOAYIUCHTEI,
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IKOCUCTEMBbI

KOHCYMEHTBI, PeIyIIeHTH. KpyroBOpoOT BEMIECTB M IOTOK SHEPTHH B SKOCUCTEME. TpodudecKue YpOBHH.
AHTpONOTeHHBIE 3KOCUCTEMBI. ATpOIKOCHCTEMBI. OTINYHS arpO3KOCUCTEM OT OMOTeOLEHO30B.
Yp6oskocucrembl. OCHOBHBIE KOMITOHEHTHI YPOOIKOCUCTEM

Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENIN SKOCUCTEMbI. bruomacca u mpoaykuus.
DKOJIOTMYECKHe MUpaMUIbl unce, 6uoMaccel U 3Hepruu. [IpaBuiio nupaMuabl SHEPIUH.
Pemenne npakTuko-opueHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110 IIEPEHOCY BEIIECTBA U DHEPTUH B
9KOCUCTEMAX C COCTaBJICHHUE TPO(UUECKUX Lienel 1 mupamMui 0MOMacChl U SHEPrUU

Tema 4.3.
buocdepa -
rjaodajbHas
JKO0JIOrHYecKas

CHCTEMA

OcHoBHOE coiepxxaHue

Teopernyeckoe o0yueHue:

Buocdepa — xxuBast o6om0uka 3emiu. Pazsutue npeacrasnenuit o 6nochepe B tpynax B.M. Bepuaackoro.
O6nactu 6uocdeps! u e€ coctas. JKuBoe BemiecTBo 6rocdepsl v ero GyHKIUHA

3aKOHOMEPHOCTH cyIiecTBoBaHus orochepsl. OcodeHHOCTH OHOChephl Kak rI00aTbHON YKOCUCTEMBI.
JluHamuveckoe paBHOBecue B Onocdepe. PurMudHoCTh siBjieHu# B Onochepe. KpyroBopotsl BeniecTs u
OMOTCOXUMHUECKUE MUKJIIBL. [ I00aIbHBIC SKOJIOTHYCCKHE TPOOIEMbI COBPEMEHHOCTH U IYTH UX PCIICHHS

IIpakTHUYecKue 3aHATHS:

Pemenne MPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHLBIX 3aa4 Ha OIPCACIICHUEC TUIOIIaan Haca)KI[eHHfI JUIA
CHMIKCHUS KOHICHTPAIMH YITICKHCIIOIO Ira3a B aTMoccbepe CBOCTO pCruoHa IMPOKKUBAHU

Tema 4.4.
Bausinue
AHTPONOTreHHBIX

(¢axkTopoB Ha

ouocepy

OcHoOBHOE COICPKAHUEC

N

IIpakTHYecKHe 3aHATHSA:

AHTpOIIOTreHHbIE BO3IEHCTBUS Ha Ouocdepy. 3arps3HeHus KaK BUJI aHTPOIIOTEHHOTO BO3/IEHCTBUS
(xumuueckoe, ghuzuueckoe, buonocuueckoe, omxoobi NPOU3BOOCMEa u nompeodieHust). AHTPOIIOTeHHbIE
BO3IeiicTBUS Ha atMocdepy. Boznelicteusa Ha runpochepy (3acpsazHenus u ux ucmoyHUKY, UCMOUeHUs]
600). Bo3nelicTBust Ha utochepy (decpadayus nougsl, 6030elcmaue Ha 20pHbie NOpood, Heopa).
AHTpOTIOT€HHBIE BO3ICHCTBUS Ha OMOTHYECKUE COOOIIECTBA (1eca u pacmumenbHbie CO0OuWecmaa,
HCUBOMHBLUL MUP)

Pemienne npakTHKO-OpHUEHTUPOBAHHBIX PACUETHBIX 33JJaHUM MO COXPAHEHUIO TPUPOJIHBIX PECYPCOB
CBOEr0 PETMOHA MPOKUBAHUS

Tema 4.5. Bausinue

COIMAJIBLHO-
IKOJIOTHYECKHUX

(¢axkTopoB Ha

OCHOBHOE co/Iep:KaHue

HpaKTI/I‘leCKI/Ie 3aHATHSA:

310pOBBE U €r0 cocTaBisAromKe. DaKTOPBI, IOJOKUTENBHO U OTPULIATENBHO BIMSIONIME HA OPraHU3M
yenoBeka. BpenHbie MpuBBIUKY: TOCIEACTBUA U TpoduiakTrka. [Ipodiema TeXHOTEHHBIX BO3ACHCTBHUM Ha
3JI0pOBbE YEJIOBEKA (3JICKTPOMATHUTHBIE MOJIs, OBITOBAs XUMUs, U30BITOUHBIE IIYMBI, paJHaIHs U T.I1.).
AnanTanys opraHu3Ma 4yesioBeka K (pakTopaM OKpY Karoulei cpebl. 3alUTHbIE MEXaHU3Mbl OpraHu3Ma
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30POBLE€ Y€JI0BECKa

YeJI0BeKa. 3I0POBBE U pabOTOCTIOCOOHOCTb.

HpI/IHI_II/IHLI q)OpMI/IpOBaHI/ISI 3}10p0131>ec6eper AOIICTro IIOBCACHMA. du3nyeckas akTUBHOCTD U 310pPOBLE.
prrIHI)I 310pPOBbA. OcHOBEBI 3aKajuBaHMs. BHOXUMHYECKUE aCIIeKThI palOHAJIBHOI'O ITUTAHUA. HpaBI/ma
0e30IMaCHOT0 HCIIOJIb30BaHMS OBITOBBIX HpI/I60p0B N TCXHHUYCCKHX yCTpOﬁCTB

OrnpesiesieHre CyTOYHOTO parioHa MUTaHUS

Coznanue MHIUBUYaIbHOW MAaMATKU [0 OpraHU3aluy palloOHAIbHON (pU3NUEeCKON aKTUBHOCTH

IIpome:xyTouHasi arrecTanus (3K3aMeH)

Bcero:

126

21




3. YciaoBust peaM3anuu NporpaMMbl 0011eo0pa3oBaTeIbHOM I CIHMILTHHbBI

3.1. Jlns1 peajM3anuy NPpOrpaMMbl AU CUMILIMHBI JOJKHBI OBITH MPeyCMOTPEHbBI CJIeyIolHe clelnaJbHble IOMelleHUs

Kabuner «buonocuuy», oCHaleHHbI 000pyAoBaHUEeM: MeOesb, JOCKa, MeJ, HarisaHble MOCOOUS (KOMIUIEKThl YUeOHBIX TaOJHUII, MJIaKaTOB),
TEXHUYECKUMHU CPEJICTBAMH OOYUYECHHS: KOMITBIOTEP C YCTPOHCTBAMHU BOCIPOHM3BEICHUS 3BYKa, IPHHTEP, MYJIbTUMENINA-TIPOCKTOP C IKPAHOM, yKa3Ka-
Hpe3eHTep AJs MPe3eHTALUI.

JlaGopatopusi, OCHamIeHHass OO0OpYJOBaHWEM IS TPOBEACHUS 3aHSATHIA: MHUKPOCKONBI, CEKYHJIOMEp, TOHOMETp, JlabopaTopHasl Imocyna
(mpoOHMpKH, TOACTaBKH ISl MPOOUPOK, MHHLETHI, NECOK, CTYNKUM C MECTUKAaMH, NpeAMETHble U IOKPOBHBIE CTEKJA, CTEKJSIHHbIE IaJOYKH,
npenapoBaJIbHbIE UTIIBI, (MIIBTPOBAIBbHAS OyMmara (caineTKH), CTaKaHbl) TUIIEPTOHUYECKUN PacTBOp XJopHuaa HaTpus, 3%-HbBIH pacTBOp MEpPOKCHIA
BOJIOPOJ1a, PacTBOpP #oAa B HOIMCTOM KalMH, TIHMLEPHH, KIyOHH KapTodess, JUCT 3J10/1eu KaHaACKOH, Mo/ psOMHbI OOBIKHOBEHHOM (psIOMHBI MK
TOMara), JIyK pernyaTblii, pa3BeICHHbIE B BOJE IPOXKIKH);

3.2. UupopmannoHHoe o0ecnieyeHHe peain3aluu NpPorpaMmMbl

1. JIns peanm3anuu mporpammbl OMOTMOTEUHBIH (OHI 00pa30BaTENbHOW OpPTaHU3AIMH JOJDKEH WMETh IeYaTHBIC W/HMIIM AIIEKTPOHHBIE
oOpa3oBaTenbHble U MH(POPMALMOHHBIE PECYPChl, pEKOMEHOBAaHHBIE JJISi MCIOJb30BaHUS B 00pa30BaTEJIbHOM IpOLECCe, He CTaplle IATH JIeT C
MOMEHTa U3JaHUsl.

2. PekomeHtyeMble MeyaTHbIE M3/1aHUS IO peau3aly o01eo0pa3oBaTeIbHON AUCIUIIIMHBI IPECTABICHbI B METOJMUECKUX PEKOMEHIANAX
10 OpraHu3aluy 00yUYeHUs.

4. KOHTPOJIb M OlIeHKA Pe3yJIbTATOB OCBOCHHUS 00111e00pa30BaTe/IbHOMN 1M CHUIITHHbBI

KoHTpoib M oOHeHKa pe3yJbTaTOB OCBOEHHUS O00Ie00pa30BaTeIbHOW JUCLUUIUIMHBI PACKPBIBAIOTCA 4Yepe3 AUCLUILUIMHAPHBIE pEe3yJbTaThl,
HarpaBJIeHHbIC Ha (PopMUpOBaHHE OOMIMX U MPOPECCHOHATBHBIX KOMIIETEHIIHIA 10 pa3/ieiaM U TeMaM COJIepKaHMsI y9eOHOTO MaTepuania.

Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHH
Paznea 1. Kiierka — cTpyKTYPHO-(D)YHKIMOHAJIbHAS
e/IMHUIIA JKUBOT0
Tema Nel.1. buonorus kak Hayka 3anojHeHre TaOJIHIIBI C OTIMCAHUEM METOJI0B MUKPOCKOITMPOBAHUS C UX
JIOCTOMHCTBaMU U HEJI0CTATKAMH.
3anonnenue Tabauisl «Bkiag yueHbIX B pa3BUTHE OUOJIOTHI»
Tema Nel.2. OGmas XxapaKTeprCTHKa )KU3HU 3anonHEeHne CPABHUTEIbHON TAaOJUIIBI CXOJCTBA U PA3IMUUi )KUBOTO U HE )KUBOT'O

Tema Nel.3. buosnorndecku BakHble XUMHUECKHUE coeiuHenust |DpoHTanbHBINA OIIpoC
[ToaroroBka yCTHBIX COOOIIEHUH C TIpe3eHTAIUEH

Tema Nel.4. CtpykTypHO-QYHKIIMOHAIBHAS OpraHU3aIus OueHuBaemasi AUCKYCCHs IO BOMPOCaM JIEKLIUU
KJIETOK
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Tema Nel.5. CtpykTypHO-GYyHKIIHMOHATIBHBIE (PaKTOPHI
HACJIEICTBEHHOCTHU

OpoHTaIBHBIN OIIPOC
Pazpabotka rioccapus
Pemenue 3anay Ha onpe/eneHre nocae10BaTeIbHOCTH HYKJICOTH/IOB

Tema Nel.6. [Tporieccbl MATPUYHOTO CHHTE3A

®poHTaTBHBIN OIIPOC

Tect «IIponeccel MATPUYHOTO CUHTE3a»

Pewenune 3amau Ha onpeneneHne NOCaeq0BaTENbHOCTH AMUHOKHCIIOT B MOJIEKYJIE
Oenka

Pewenune 3amau Ha onpeneneHne NoCaeq0BaTENbHOCTH AMUHOKHCIIOT B MOJIEKYJIE
Oenka B ciIydyae M3MEHEHHS MOCJIeIoBaTebHOCTH HyKiIeoTHaoB JIHK

Tema Nel.7. HekneTounbie hOpMBbI KU3HHA

@poHTaATBHBIN OIIPOC

[TonroToBka yCTHBIX COOOIIEHUH ¢ Tpe3eHTauel (BUPYCHbIC M OaKTepualbHbIC
3abosneBanus. OOIIMEe NPUHIMIIBI HCIIOIB30BAHNUS JIGKAPCTBEHHBIX BEILECTB.
Oco0eHHOCTH TPUMEHEHHsI aHTHOUOTHKOB)

Tema Nel.8. OOMeH BEIIECTB U PEBPAIICHUE SHEPTHH B
KJIETKE

@pOoHTAJIBHBIN 0IIPOC
3anoNHeHne CPABHUTEIbHON TAa0JUIIBl XapaKTEPUCTUK THUIIOB OOMEHA BEIIECTB

Tema Nel.9. XKuszHeHHBIN UK KIeTKH. MuTo3. Meio3

OO6cyxeHre o BOIpocam JIKIIHH

Pasnen 2. Ctpoenne u GyHKIMH OPraHU3Ma

Tema Ne2.1. Ctpoenue opranuzma

OuenuBaemasi TUCKyCCUs
[ToaroTroBka u mpeCTaBICHUE YCTHBIX COOOIICHUN C Tpe3eHTaluell (MMMYHUTET,
WH()EKITMOHHBIEC 3a00J€BaHUSI, STIUIEMUN, BAKITUHAITHS)

Tema Ne2.2. @opMbl pa3MHOXKEHHS OpraHU3MOB

@OpPOHTAIBHBIN OIIPOC
3anoHeHre TaOIHIIBI ¢ KPAaTKOW XapaKTEPUCTUKON U puMepaMu (Gpopm
pa3MHOKEHUsSI OPraHU3MOB

Tema Ne2.3. Ourorenes »KMBOTHBIX U UEJIOBEKA

Pa3paboTka JCHTbI BpDEMEHHU C XapaKTEPUCTHKOW ITAIIOB OHTOT€HE3a OTACIbHON
TPYIIION )KUBOTHBIX U YEJIOBEKA I10 MUKPOTpyIIIamM
Tect/onpoc

Tema Ne2.4. OHTOreHe3 pacTeHHI

CocTaBliCHHE >KU3HCHHBIX OUKJIOB paCTCHI/Iﬁ 10 OTACIaM (MOXOBI/II[HBIG,
XBOIICBUAHBIC, ITAIIOPOTHUKOBUIHBIC, TOJIOCCMCHHELIC, HOKpBITOCeMeHHBIe)

Tema Ne2.5. OcHOBHBIE TTOHATHS T€HETUKU

Pa3paboTka rioccapus
Tect

Tema Ne2.6. 3aKOHOMEPHOCTH HACJICTOBAHUS

DpOHTAIBHBIN OIIPOC

23




Tect no Bompocam JIEKIUH

Pemenue 3a1ay Ha onpeeneHre BEpOITHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX
MIPU3HAKOB MPU MOHO-, TU-, TOJUTHOPUIHOM M aHAJIU3UPYIOLIEM CKPELIMBAaHUHY,
COCTaBJICHUE T€HOTUIIUYECKUX CXEM CKPEIMBaHUS

Tema Neo2.7. B3aumoielicTBHEe TeHOB

Tect

Paspabotka rioccapus

Pemenue 3amau Ha onpeiesieHre BEpOSITHOCTA BO3SHUKHOBEHUS HACIEICTBEHHBIX
MIPU3HAKOB IIPU PA3JIUYHBIX TUIAX B3aUMOJECHUCTBUS FEHOB, COCTABIICHUE
TCHOTHUIIMYCCKUX CXEM CerHII/IBaHI/IH

Tema Ne2.8. CreruieHHOE Hacjae10BaHUE MPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpenienieHre BEpOSTHOCTA BO3SHUKHOBEHUS HACIEICTBEHHBIX
MIPU3HAKOB MPHU CLETNIEHHOM HACJE€I0BAHUH, COCTABIIEHUE T€HOTUITMYECKUX CXEM
CKpEIIMBaHUs

Tema Ne2.9. I'egeTnka noja

Tect

Pazpabotka rioccapus

Pemenne 3aaq Ha ornpesiesieHne BEPOSTHOCTH BO3ZHUKHOBEHHUS HACIIEACTBEHHBIX
MMPU3HAKOB, CIICTIJIICHHLIX C ITOJIOM, COCTABJICHUEC 'CHOTHUIIMYCCKUX CXEM
CKpEIIHBaHUS

Tema Ne2.10. 'eneTnka yenoBeka

Tect

Pazpabotka rioccapus

Pemenue 3aau Ha onpeeneHre BEpOATHOCTH BOZBHUKHOBEHUSI HACTIEACTBEHHBIX
IIPU3HAKOB, MCIOJIb3Ysl METObl FTEHETUKH YEJIOBEKA, COCTABICHUE T€HOTUITNYECKHUX
CXEM CKpElIMBaHUs

[TonroroBKa yCTHBIX COOOIICHUH C TIPE3CHTAIIMEH O HACICICTBEHHBIX 3a00ICBAHMSIX
YeJIoBeKa

Tema Ne2.11. 3akOHOMEPHOCTH U3MEHUYHUBOCTH

Tect
Pemienue 3amay Ha onpeiesieHre TUINa MyTalluK MPH Mepeaade HaclaeACTBEHHBIX
HpI/IBHaKOB, COCTABJICHHUEC I'CHOTHUIIMYCCKHUX CXEM CKpGH_II/IBaHI/IH

Tema Ne2.12. Cenexuusi opraHu3mMoB

Tect
Pa3pabotka rioccapus
Pemenue 3agau Ha onpenesieHue BO3MOKHOTO BO3SHUKHOBEHHUS HACIEACTBEHHBIX
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IMPU3HAKOB I10 CCICKIHUH, COCTABJICHNEC I'CHOTUIINYCCKUX CXEM CKPCIIUBAHUA

Paznen 3. Teopusi 3BosIonUN

Tewma 3.1. McTopust 3BOIIOLMOHHOTO YUYEHHUS

@pOHTAIBHBIN OITPOC

Tema 3.2. MUKpO3BOTIOLHS

@pOHTAJIBHBIN OITPOC

Tema 3.3. MakpoaBonronus

OI_IGHI/IBaCMaH AUCKYCCH

Tema 3.4. BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMJie

@OpoHTANBHBIN 0IIPOC
[MoaroTroBka 1 MpeICTaBICHUE YCTHOTO COOOIIECHUSI BOSHUKHOBEHUS M PA3BUTHS
JKUBOTHOTO ¥ PACTUTEILHOTO MHUpa

Tema 3.5.
[TponcxoxaeHne YeI0OBeKa — aHTPOIIOTEHE3

OpOHTAIBHBIN OIIPOC

Pa3gea 4. Ixojaorus

Tema 4.1. Dxonoruyeckue HakTOPbI U CPEIbI KUIHHU.

Tect o skon0rHYEcKUM (pakTOpaMm U cpeliaM KU3HU OPTraHH3MOB

Tewma 4.2. ITonynsmusi, cooO1IecTBa, SIKOCUCTEMBI

CocraBieHne cxeM KpyroBopoTa BEIIeCTB, NCTIONb3Ysl MaTEPUAIIbI JIEKINH

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUN IO IEPEHOCY BEIIECTBA U
SHEPrHH B SKOCHCTEMAX C COCTaBJIeHUE TPOPHUUECKUX Lienel 1 nupaMui OuomMaccsl 1
SHEPTUH

Tema 4.3. buocdepa - rmodanbHast SKOIOTHYECKast CUCTEMA

OnenuBaemas IUCKyccus

Tect

Pemienne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33124 HA OTIPEJICICHUE TII0IA 1
HAaCa)XJICHUH [T CHUKEHUSI KOHIIEHTPALUH YTIIEKHUCIIOTO Ta3a B aTMOc(epe CBOETO
pPETHOHA MPOKUBAHHS

Tema 4.4 BniusiHrie aHTpONIOTEHHBIX (PAaKTOPOB Ha Onochepy

Tect
Pemenue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJAHUM 110 COXPAHEHUIO
MIPUPOJHBIX PECYPCOB CBOETO PETHOHA IIPOKUBAHHUS

Tema 4.5.
BrusiHue conmanbHO-3KOJIOTUYECKUX (PAKTOPOB Ha 3/I0POBBE
YyeJ0BeKa

OueHnBaemasi JUCKycCCUs
BrInonHeHus NPaKTUYECKUX 3aJaHUN:
“OnpenesieHUe CyTOYHOTO pallioHa MUTAHUS
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“Co3manre HHIUBUIYaJbHOM MaMATKH 110 OpraHU3alMK palliOHATBHOW (pu3nyecKon
aKTUBHOCTH
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Bapmuanr 1
TecToBbIC 3a1aHUs 3aKPBITOI0 THIIA C BLIODOPOM €INHCTBEHHOI'0 IPABUJILHOIO OTBETA

1. CorsiacHO KJIETOYHOI TEOPHH, KJIETKA — ITO eINHUIIA
a) UCKYCCTBEHHOT0 0TOOpa

0) ecTecTBEHHOT0 0TOOpa

B) CTPOCHHMSI OPraHU3MOB

') MyTaliii opranusma

2. Kakoe cBOMCTBO XapaKTEPHO AJIs1 ;)KUBbIX TeJI IPUPOAbI —OPraHU3MOB, B OTJIHYHE OT
00BbEeKTOB HeKUBOW NPUPOAbI?

a) pPUTMHYHOCTH

0) IBUKCHHE

B) pa3ipaxkUMOCTh

T) pocT

3. MUTOXOHAPHH OTCYTCTBYIOT B KJIETKAX

a) pbIObI-TIOMyTast

0) rOpOJICKOM JTACTOUKH

B) MXa KyKYyIIIKMHA JIbHA

r) 6akTepun cTaUIOKOKKa

4. Y BUpPYCOB npo1ecc pa3MHOKEeHHs IPOUCXOAUT B TOM CJIy4ae, eCJId OHU
a) BCTyHaroT B CUMOMO03 C pacTeHUSIMHU

0) mapa3uTHUPYIOT BHYTPH KIIETKU

B) HAXOJATCS BHE KIIETKU

T') IPEBPAIAIOTCS B 3UTOTY

5. B siape kJeTku Jucta tomata 24 xpomocombl. CKOJILKO XpOMOCOM 0y/1eT B si/ipe KIeTKH
KOPHS TOMaTa IocJjie ee JeJieHus1?

a) 12

0) 24

B) 36

r) 48

6. MosekyJibl AT® BbINOJHAT B KiIeTKe QyHKIHIO

a) 3aIlUThl OT AaHTUTEI

0) KaTaIM3aTOp PEaKIUH

B) TPAHCIIOpPTA BEIIECCTB

') aKKyMYJISITOpa SHEPTrun

7. K 3ykapuoram OTHOCATCS

a) KUIIeYHast

najoy4Ka

0) ame0a

B) XOJIEpHBI BUOPHOH

T') CTPENTOKOKK

8. Kakue rensl nposiBJsilOT CBOe AeliCTBHE B IEPBOM THOPHIAHOM NOKOJICHUHU?
a) aJlJIeTbHBIC

0) TOMUHAHTHBIC

B) pELIECCUBHBIE

T') CLCTUICHHBIE

9. YueHue 0 IBHKYIIMX CHJIAX IBOJIIOIHMHU CO31aJT

a) ’Kan baruct Jlamapk

0) Kapn Jluneit

B) Yapnb3 [lapBun

r) XKopx Brodpdon
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10. IlppumMepoM B3aMMOOTHOLIEHMIT MAPA3UT-X03AMH CJIY’KAT OTHOLLIEHUS MEXKIY
a) TUIIaHUKOM U Oepe3oii

0) pakOM-OTILIEIBHUKOM U aKTHHHUEH

B) JIATYIIKON ¥ KOMapoM

I') 4eJIOBEYECKOM acKapuI0i U 4eJI0BEKOM

11. Kakoii u3 nepe4uciaeHHbIX (AKTOPOB OTHOCAT K a0HOTHYECKUM?
a) BbIOOpOYHast BEIpyOKa jeca

6) MHOroOOpa3ue NTHUlL B JIeCy

B) COJIGHOCTb TPYHTOBBIX BOJ]

r) oOpa3zoBaHue TOPPSIHBIX 00JIOT

12. Kakasi 3 npuBeleHHBIX NMIIEBBIX LeNneid COCTaB/IeHA NPABUJIbHO?
a) MEeHOYKa-TPEIIOTKa—XKYK JIMCTOeI—pacTeHne—AcTped

0) )KyK-JIUCTOEA—pacTeHue—TIeHOYKa TPEIoTKa—sIcTped

B) MEHOYKA-TPEIIOTKa—ICTpeO—pacTeHHUE—KYK JUCTOE]

I') paCTeHHEe—XKYK-THCTOeI—TIEHOUKA TPELIOTKa—SCTped

13. KoHKypeHIIUSl B COO0IIECTBAX BO3HUKAET MEKIY

a) XMIHUKaMH U KepTBaMU

0) mapa3uTamMu M X03sieBaMu

B) BUJIaMH, U3BJICKAIOIIUMHU T10JIb3Y U3 CBSI3U JIPYT C IPYTOM

T') BUJaMH CO CXOJIHBIMHU MTOTPEOHOCTSIMU B pecypcax

14. Buoxumu4yeckue peakumuu, NpPoTeKallue B OpPraiu3Me, yCKOPSIIOTCS
a) MUTMEHTaMH

0) TopMo3amMu

B) pepMeHTaMU

I') BATAMUHAMH

15. CounajbHbie (pAKTOPHI IBOJIIOLUH CHITPATH BAaKHYIO POJIb B (OPMUPOBAHUH Y
YyeJIoBeKa

a) YIUIOIIEHHOM IpyTHOU KIIETKU

0) 4IeHOpa3IeNbHOM peun

B) MPSMOXO0K/ICHUS

) S-00pa3HbIX N3rHO0B TO3BOHOYHHKA

3agaHue OTKPBITOrO THIIA
Jonummnrte He00X0AMMOE CJI0BO, YTOObI 3AKOHYHMTH OINpee/IeHue

16. Kakast HayKa n3y4yaeT UCKOIMAEMbIE OCTATKU BHIMEPILIUX OPraHU3MOB?

17. buononumepsl, MOHOMEPAMHU KOTOPBIX ABJISIOTCS aMHUHOKHCIIOTHI HA3bIBAIOT

18. KneTku npokapuoT B OTIUYHE OT KJIETOK 3yKapUOT HE UMEIOT

19. Yuyactox JHK, B koTOopom 3akoaupoBana wuH(pOpMANHS O CTPYKType OJHOTrO Oenka -

20. Cocyn, Mo KOTOPOMY KPOBb IBUKETCA OT CEpAla -

Bapmuanr 2
TecToBbIC 321aHUs 3aKPBITOT0 THIIA C BLIODOPOM €ANHCTBEHHOI'0 IPABUJILHOIO OTBETA

1. Kakas Hayka n3y4yaer KJIeTOYHbINH YPOBEHb OPraHU3ALUH KU3HU?
a) o0rmras 6nosorus

0) TUCTOJIOTHS

B) IIUTOJIOTHS

I') MOJIEKYJIsIpHAsi OMOJIOT s
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2. HeoOpaTumble KauyecTBeHHbIC H3MEHEHHUsI CBOMCTB Opranusma?

a) pPUTMHYHOCTH

0) pazBuTue

B) pa3ipaXXUMOCTh

T) pocT

3. YkaxuTe NPAaBUJIBHYIO HEPAPXUYHOCTD KMBOM MPUPOABI:

a) TKaHH - KJIIETKU - OPT'aHbl - OPIaHU3MBI - MOJIEKYJIBI - IIOMYJISIIIUU - SKOCUCTEMBI
0) MOJIEKYJIbI - KIIETKU - TKAHH - OPTaHU3MBbI - OPTaHBbI - HOIYJISILIMU - 3KOCHCTEMBI
B) KJIETKH - TKQHH - OPTaHbl - OPraHU3MBbI - MOJIEKYJIBI - HOIYJISIIUH - SKOCHCTEMBI
') MOJIEKYJIBI - KJIIETKH ~-TKaHH -OpTaHbl - OPraHU3MBbI - TOITYJISILIUH - 3KOCHCTEMBI
4. ITocTosiIHHBIE CTPYKTYPHbIC KOMIIOHEHTBI IMTOIJIA3MbI HOCSIT Ha3BaHHUe:
a) XpOMOCOMBI

0) SIPBIIKU

B) OpTaHOM/IBI

T') BKJIIOUEHUS

5. Ilos102xeHMeE 0 TOM, UTO JIIO0As1 KJIETKAa BOZHUKAET JHMIIb B pe3y/bTaTe [JeJIeHUs APYyrou
KJIeTKH, chopmyimpoBa:

a) A. BanH JleBeHTryk

0) M. Illnetinen

B) T. llIBanu

r) P. Bupxos

6. Cpeau yriieBoi0B MHOI0 nojiumMepos. Ux moHoMepamu AABJISIIOTCSH:

a) MPOCTHIE caxapa

0) aMHHOKHUCIIOTHI

B) JIMITHIBI

T') MUKPODJIEMEHTBI

7. I1o cTpoeHHI0 KJIeTOK rPUObI SIBJISIOTCH:

a) MpOKapuoTaMu

0) sykapuoTamu

B) IOKJIETOYHBIMU (hOpMaMU KU3HU

I') HEKJIETOYHBIMU (pOpMaMHU

8. [Ipu3Hak, He NPOSABJAIOLIUIICA B THOPUIAX IEPBOI0 MOKOJIeHHUS TNPHU CKPeIIMBAHUM IBYX
Pa3JHYHBIX 110 TeHOTUILY YUCTHIX JTUHMIA:

a) TIOMHUHAHTHBIN

0) peliecCuBHBII

B) TOMO3UTOTHBIN

T') TeTEePO3UTOTHBIH

9. [Ipouecc, B pe3yjibTaTe KOTOPOro BHIKUBAKT U OCTABJIAIOT IOTOMCTBO 0CO0H ¢
10J1e3HBIMH B JAHHBIX YCJIOBUAX HACJI€ICTBEHHBIMH H3MEHEHUSIMM

a) HACJICICTBEHHAs] N3MEHUYNBOCTh

0) ecTecTBEHHBII 0TOOP

B) MOau(UKalMOHHAs! U3MEHUYHUBOCTh

') KOMOMHATUBHAs U3MEHUYUBOCTh

10. Kakoii u3 nepe4uciaeHHbIX GaKTOPOB OTHOCAT K AHTPONOTreHHbIM?

a) XMMHUYecKHe (aKkTophl

0) KOCBEHHBIE BO3/ICHCTBUS OPTraHU3MOB JPYT Ha ApyTra

B) MpsIMBbIE BO3JICHCTBUS OPraHU3MOB JIPYT Ha JIpyra

T') BO3JICHCTBUS YeJIOBEKa Ha MIPUPOAY

11. OnpenenuTe NPaBUJILHO COCTABJICHHYIO IMIIEBYIO LelNb.

a) sicTped — apo3a — TyCeHHUIa — KparnBa

0) KpanuBa — JIpo3]] — T'yCeHHIIa — CcTped
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B) I'yCEHHIIa — KpanuBa — JIpo3] — ACTped

T') KpamnuBa — TYCEHHIIa — JIPO37 — SICTPed

12. Pos1b )KMBOTHBIX B 0MOreoLieHO3¢e 3aK/JII04YaeTCs B

a) pa3pylLIeHUN U MUHEpaJIU3alii OPraHMYECKUX BEIlleCTB

0) cCHTEe3e OPraHNYECKUX BEIIECTB U3 HEOPraHUYECKUX

B) YYacCTHH B Ilepesiade SHEPruu Mo HEensM MUTaHUs

r) o0oraieHu aTMochepbl KUCIOPOIOM

13. Bupyc Hapyumiaer ;KM3HeAeATeJbHOCTh KIeTKH-X0351MHA II0TOMY, 4YTO:
a) pa3pylaeT KIECTOYHYI0 MEMOpaHy

0) KJIeTKa TepseT CHOCOOHOCTh K PENPOIyKIIUN

B) pa3pylIaeT MUTOXOHJPUU B KJIETKE X035MHA

r) IHK Bupyca ocymiecTBisieT CHHTE3 COOCTBEHHBIX MOJIEKYJI OeiKa

14. OcHoBHas npu4nHA 60PLOBI 32 CyLIECTBOBAHME:

a) BO3/ICHCTBUE YEIOBEKA

0) HexBaTKa IMHIIH

B) TEXHOTE€HHBIE KaTacTpO(pbI

') MHOrooOpasue BUJI0B

15. ®opma NO3UTHBHBIX B3aMMOOTHOLLIEHHU I, IPH KOTOPOil 0cO0M OIHOT0 BHAA MCIOJIb3YIOT
JKHITHIIe

WM TeJIO IPYroro BUAA JJisl 3a1lUMTHI OT BParoB WJM nepeiBHKeHH.
a) XUILHUYECTBO

0) koonepanus

B) KBapTUPAHCTBO

') HEUTpaIu3M

3agaHue OTKPBITOIO THIIA
Jonummnre He00X0AUMOE CJIOBO, YTOOBI 3AKOHYHUTH OTNpPeieIeHne

16. Kakas Hayka u3y4aeT CTpOCHUE U KU3HEAEATEIIbHOCTh )KUBOTHBIX ?

17. CiocoOHOCTB XKHBOT'O OPraHU3Ma pearupoBaTh Ha BHEITHUE WK BHYTPEHHUE pa3apakuTesn?
18. benku, KaTAIM3UPYIOIIHE XUMUYECKHE PEAKIINH -

19. B opranusme 4esnoBeKka UMEETCs BBIAEIUTEIbHAS CUCTEMA, TJIaBHBIM OpPraHOM KOTOpOM
ABIISAIOTCS

20. AtMocdepHbIii BO3IyX MMONaaeT B OPraHu3M YeJI0BEKa Yepe3 HOCOBYIO HIIH POTOBYIO
MI0JIOCTh, OTKY/1a IOCTYMAeT B FOPTaHb U Jjajiee uepe3 Tpaxero U OpOHXU B

KJIIOY x TECTY
No 3anmanus | BepHsiil oTBET BepHnbiit otBeT Kpurepun
Bapuasnr 1 Bapuanr 2

1 B B 1 6 — mosHOE COBMaICHNUE C BEPHBIM OTBETOM
0 6 — ocTanpHBIC CITyYan

2 r B 1 6 — moTHOE COBMAACHHE C BEPHBIM OTBETOM
0 0 — ocTanbHBIE Cllyyan

3 r r 1 6 — mosHOE COBMaIeHNUE C BEPHBIM OTBETOM
0 6 — ocTanpHBIC CITyYan

4 B B 1 6 — moTHOE COBMAACHHE C BEPHBIM OTBETOM
0 0 — ocTanbHBIE Cllyyan

5 B r 1 6 — 0JTHO BEpHOE COOTBETCTBUE
0 6 — ocTanpHBIC CITyYan

6 r A 1 6 — moTHOE TIPaBMIIBHOE COOTBETCTBHC
0 0 — ocTanbHBIE ClTyyan
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7 5 5 1 6 — MOJIHOE COBMACHUE C BEPHBIM OTBETOM
0 0 — ocTanpHBIC CITyYan

8 5 A 1 6 — moHOE COBMAJIeHNEe C BEPHBIM OTBETOM
0 0 — ocranbHBIE ClTyyan

9 B 5 1 6 — moJHOE COBMAJICHUE C BEPHBIM OTBETOM
0 0 — ocTanpHBIC CITyYan

10 r r 1 6 — moHOE COBMAJIeHNEe C BEPHBIM OTBETOM
0 0 — ocranbHBIE ClTyyan

11 B r 1 6 — MOJIHOE COBMACHUE C BEPHBIM OTBETOM
0 6 — ocTanpHBIC CITyYan

12 r B 1 6 — moHOE COBMAJIeHNEe C BEPHBIM OTBETOM
0 0 — ocranbHBIC ClTyyan

13 r r 1 6 — moNHOE COBIMAJICHUE C BEPHBIM OTBETOM
0 6 — ocTanpHBIC CITYYan

14 B B 1 6 — moHOE COBMAaJIeHNEe C BEPHBIM OTBETOM
0 0 — ocranbHBIE ClTyyan

15 5 B 1 6 — moJHOE COBMAJICHUE C BEPHBIM OTBETOM
0 6 — ocTanpHBIC CITyYan

16 ITAJIEOHTO- 300JI0I 1S 1 6 — moHOE COBMAJIeHNEe C BEPHBIM OTBETOM
JIOTUA 0 0 — ocranbHBIC ClTyyan

17 BEJIKHI PA3JIPAKMOCTb 1 6 — moNHOE COBMAJICHUE C BEPHBIM OTBETOM
0 0 — ocTanpHBIC CITYYan

18 SITIPA FOPMOHBI 1 6 — moHOE COBMAaJIeHNEe C BEPHBIM OTBETOM
0 0 — ocTanbHBIE ClTyyan

19 I'EH MOYKH 1 6 — moJHOE COBMAJICHUE C BEPHBIM OTBETOM
0 0 — ocTanpHBIC CITyYan

20 APTEPUS JIEFKUE 1 6 — moTHOE COBMAJIeHNEe C BEPHBIM OTBETOM

0 0 — ocTanbHBIE ClTyyan
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