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1. O0masi xapakTepucTHKa NPUMEPHOI pado4eii mporpaMMbl

o01meooOpasoBaresbHOI JucuumInabl «bUOJIOT' S

1.1. MecTo IMCHUILUIMHBI B CTPYKType 00pa3oBaTeibHON NMPOrpamMMbl
CHO:

Oo6meoOpa3oBaTenbHas AUCIUIUINHA «bUONOTHS) SBISETCS 00sS3aTEIIBHON
4acThlo  001e00pa30BaTeIbHOrO IMKJIa 00pa3oBaTebHOM MPOrpaMMbl B
cootBercTBHM ¢ PI'OC CIIO 1no 20.02.02 3amuTa B Ype3BbIYANHBIX CUTYaLHSX.

Tpynoemkocts muctuminHbel «buonorus» 0a30BbIi ypOBEHb COCTABIISIET
144 yaca, u3 KOoTOphIX 24 yaca BKJIOYAET MPo¢heCcCHOHATBHO-OPUEHTUPOBAHHOE
COJIEp)KaHue, YCWIMBAWIIEee NPO(UIbHYI0O COCTABISIIONIYI0 MO KOHKPETHOM
npodeccud  WIM  CHelualbHOCTM B 3aBucumoctu ot dI'OC  CIIO

npodeccuu/crenuaibHOCTH.

1.2. Heau n uiaHupyemble pe3yJbTaThl 0CBOCHUS JUCIUNIMHBI:

1.2.1. Heau TUCHUILIMHBI

Heas: ¢opmupoBanue y oOydaromuMxcsi CUCTEMbl 3HAHHUW O Pa3IUYHBIX
YPOBHSIX KM3HU CO 3HAHUEM COBPEMEHHBIX NPEJCTABICHUN O JKUBOW MPUPOJE,
HaBBIKOB IO TIPOBEJICHUIO OHOJIOTMUECKUX MCCIEIOBaHUN C COOJIIOIEHUEM
ATUYECKUX HOPM, APTYMEHTHPOBAHHOM JMYHOCTHOM MO3ULMHU TIO0 OepexHOMY
OTHOUIEHHUIO K OKPYXKAIOUIEN Cpelie.

3agaum:

* mnojyyeHue (yHIAMEHTAIbHBIX 3HAHUH O OHOJOTMYECKHX CHCTEMax
(Knerka, OpranuszMm, Ilonynsmus, Bua, 3Okxocucrema); HCTOPUU PA3BUTHS
COBPEMEHHBIX MPEJICTABICHUN O YKUBOW NPUPOJIE, BBIIAIOUIUXCS OTKPBITUIX B
OMOJOTHYECKON HayKe; pOJu OHOJIOTrMYeCKOW HaykKd B  (OPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApPTHHBI MHpPA; METOAaX Hay4dHOTO

IIO3HAHMHA;



* OBJIAJICHUE YMEHHUSIMHU JIOTUYECKU MBICIUTh, 0OOCHOBBIBATH MECTO U POJIb
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JCSATENbHOCTU JIOACH, pa3BUTHUU
COBPEMEHHBIX TEXHOJIOTHI;, OTPEIEIATh KUBBIE OOBEKTHI B MPUPOJIE; IPOBOIUTH
HaOJII0IEHHSI 32 SKOCUCTEMAaMH C 1I€JIbI0 UX OMMCAHUS U BBISBIICHUS €CTECTBEHHBIX
U aHTPONOTE€HHBIX HM3MEHEHMM; HAaXOJAWTh W AaHAJIU3UPOBATH HH(OpPMaALHUIO O
’KABBIX 00BEKTaX;

* pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYyAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM, 00YyJaromuXcsi B MPOIECCe M3YyYCHHs] OUOJOTHYECKUX SIBICHHIM,
BBIJIAIONIUXCSI  IOCTHKEHUN OWOJOTHH, BONICANIUX B  OOIICYEITIOBEYECKYIO
KYJbTYPY; CJIOKHBIX U POTUBOPEUUBBIX IMyTEH Pa3BUTUS COBPEMEHHBIX HAYUYHBIX
B3IUISIIOB, WJEH, TEOpUMl, KOHUEMIHMI, TUIOTE3 (0 CYIIHOCTH W MPOUCXOKIECHUU
’KU3HU, YEJIOBEKa) B X07l€ pabOThl C pa3IMUYHBIMU UCTOUYHUKAMU UH(GOPMAIIIH;

* BOCIIUTAHUE YOEKIEHHOCTH B HEOOXOJIMMOCTHU MO3HAHUS KUBOM MPUPOJIBI,
HEOOXOAMMOCTH PAINMOHATILHOTO MPUPOIOIOIB30BaAHUS, OEPEKHOTO OTHOIIEHUS K
OpUPOAHBIM pecypcaM U OKpy’XKarolled cpelie, COOCTBEHHOMY 3/I0pOBbIO;
YBa)KEHMSI K MHEHHUIO ONIIOHEHTA MpU 00CYXKIEHUU OMOJIOTUYECKUX MPOOIeM;

* WCIOJIb30BaHUE MPUOOPETEHHBIX OWOJOTHYECKUX 3HAHWA W YMEHUU B
MOBCEAHEBHOM JKM3HM JUIsl OLEHKH IMOCJIEICTBUM CBOEW JesTeNbHOCTU (U
NEATENbHOCTU PYTUX JIFOAEH) MO OTHOIICHUIO K OKPYXAIOIIe cpene, 370pOBbIO
IpYruX JIoJed U COOCTBEHHOMY 3/I0pOBbIO; OOOCHOBaHHWE U COOJIIOJIEHUE MEp
npoduiakTUKM 3a00JIeBaHUM, OKa3aHWE TEepBOM MOMOIIM TpPU TpaBMax,
coOJTI0/IeHre TIPaBuJI MIOBEJICHUS B TIPUPO/IE.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHS 001I€00pPa30BaTeIbHOM
aucHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO
Oco6oe 3HaueHne TUCIUILUIMHA UMeeT npu GopmupoBaHuu U pa3Butuu OK

u I1K.



Koa m
HAaNMeHOBaHHe
(popmupyembIx

KOMIIeTeH NI

IInanupyemble pe3yabTaTbl OCBOCHHMS THCIUTIIHHBI

Oo0mue-

JAucuuninHapHbie

OK 01. Beibupats
CIOCOOBI perieHus
3a1a4
poheCCUOHATTLHOM
JeATEIbHOCTH
PUMEHHUTENBHO K
pa3IMYHBIM

KOHTCKCTaM

B yacTH TPYy10BOr0 BOCIUTAHUS:
- TOTOBHOCTh K TpYyIy, OCO3HAHWE IEHHOCTH MAacCTEpCTBa,
TPYIOTIOOHE;

- TOTOBHOCTh K aKTUBHOU ACATCIIbHOCTHU TEXHOJIOTHYECKON U

COLIMAJILHOW HANpPAaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMHUPOBATH,

IUIAHUPOBaTb M CAMOCTOSITEIBHO  BBIIOJNHATH  TaKYyIO
JIeATENIbHOCTD;
- MHTEpeC K pasauuHbiM cdepaM npodeccCHOoHATHHON

NEeSTENIbHOCTH,
OBnazeHne yHHBEPCAIbHBIMA YYEOHBIMH TTO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a3oBble JIOTHYecKHe TeCTBUSA:

- CaMOCTOSITENIbHO  (pOPMYJUPOBATH M  AKTyIH3HPOBATH
npo0semMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBEHHBIN MPU3HAK WJIM OCHOBAHUS IS
CpaBHEHHUSI, KIIaCCU(PUKALUU U 0000IICHHUS,

- OOpCACATL LCIU OCATCIBbHOCTH, 3aaBaTb MNapaMCTpbl U

KPUTCPHUHN X JOCTUKCHUS,

- chopMupoBaTh 3HAHHUS O MECTE W POJM OHOJIOTHU B

CUCTEME €CTECTBEHHbIX HayK, B (OPMUPOBAHUU

COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUpa, B
IMNO3HAHHUKU 3aKOHOB HpHUPOAbI U PCUHICHUH KU3HCHHO

BaXHBIX COIIMAaJIbHO-3TUYCCKHUX, O9KOHOMHUYECCKHUX,

9KOJIOTHYCCKHX HpO6J’I€M YeJI0BCUCCTBA, a TaKXE B

pelieHun BOIIPOCOB paIoHaIbLHOrO
PUPOJIOTIONB30BAHUS; B (OPMUPOBAHUU LEHHOCTHOTO
OTHOIICHUS K MPHPOJE, OOIIECTBY, YEIOBEKY; O BKIJIAJE
POCCHHCKMX W 3apyOSKHBIX Yy4YEHBIX - OWOJIOTOB B
pazBuTue Ouosoruu; (PYHKIHOHATHHOW TIPaMOTHOCTH
YeloBeKa IS PEIICHUS )KU3HEHHBIX MPOOIeM,

- yMeTh BIAJCTh CHCTEMOW OHMOJOTHYECKUX 3HAHUH,
KOTOpasi BKJIIOYAEeT:
OCHOBOIOJararoume OHOJNOTHUYECKHE  TEePMHHBI U
NOHATUS (KWU3Hb, KJIETKA, TKaHb, OPTraH, OpraHu3M, BH]I,
JKOCHCTEMA, OHOLIEHO3,

TOTTYJISITIHS, ouocdepa;

METabO0JIM3M, TOMEOCTa3, KJICTOYHBIM  WMMYHUTET,




- BBISIBJIATD 3aKOHOMCPHOCTHU u MMPOTHUBOPCUMA B

paccMaTpruBaACMbIX SABJICHUAX,

- BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLEHUBATh
COOTBETCTBUE  pE3YyJbTAaTOB  IEJIIM, OICHUBAaTh  PHUCKHU
MOCJIEJICTBUM JIEATETbHOCTH;

- pa3BUBaThb KpEaTHMBHOE MBIIUICHHE TpPU  PELICHUU

YKU3HEHHBIX TTPOOIEM
0) 0a30BbI€ HCCIEeI0BATEIbLCKHE TeHCTBHS:
- BIQAeTh  HAaBBIKAMH  Y4€OHO-HCCIENIOBATEIbCKOW U
MIPOEKTHOM JICATEIIBHOCTH, HABBIKAMU Pa3peHICHUS MPOOJIeM;

- BBISIBIISITH MPHYUHHO-CJICICTBEHHBIC CBSI3H "
aKTyaJau3upoBaTh 3a7ady, BBIABUTAaTh TMIIOTE3y €€ PEILICHUd,
HaXoJUuTh APTYMCHTEL JJIA J0Ka3aTciabCTBa CBOUX
YTBEPXKACHHM, 33]1aBaTh apaMeTPhl U KPUTCPHH PEIICHHUS,

- aQHAJM3HWPOBATH TMIOJIYYCHHBIE B XOJC pEIICHHS 3aJ1a4u
PE3YyJIbTAaTbl, KPUTHUUYCCKU OLNCHUBATHL HUX HJOCTOBCPHOCTD,
MMPOTrHO3UPOBATH USMCHCHUC B HOBBIX YCJIOBHUAX,

-  yMeTh TIEPCHOCHTh 3HAHHS B IIO3HABATCIIBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEICATSIIBHOCTH,

- YMETh HHTEIPUPOBATh 3HAHUI K3 Pa3sHBIX IPEIMETHBIX
obacreii;

- BBIIBHTaTh HOBBIC HJICH,

npeaiaratb OpPUTrHHAJIBHBIC

MOIXO/Ibl ¥ PEIICHUS,

OuocunTe3  Oenka, OMONOIMMEpPHI, JUCKPETHOCTD,

caMOperyJIsIus, CaMOBOCIIPOU3BE/ICHUE,
HACJIEICTBEHHOCTb, N3MEHYMBOCTb, SHEPrO3aBUCUMOCTS,
pOCT U pa3BUTHE);

Ouosiornyeckue Teopuu: kiaerounas teopus T. IlIBanHa,
M Ilneiinena, P. BupxoBa; KJIOHAJIbHO-CEIEKTUBHOTO
nmmynuteta I1. Dpmux, U.M. MeunukoBa, XpoMOCOMHast
Teopust  HacienctseHHocth . Moprana,  3akoH
3apozpieBoro cxozacrsa K. bapa, 3BoitonimonHas teopus
Y. JlapBuHa, CUHTETHYECKAs] TEOPHS ABOJIOIMHU, TEOPUS
anTporiorere3a Y. Jlapsuna; Teopusi 6moreorieHo3a B.H.
Cyxkauéna;

yuenuss H.M. BasumoBa - o ILlenTpax

MHOT000pa3Hs u IIPOUCXOKIECHUA KYJIBTYPHBIX
pacrenuii, A.H. CeBepiioBa - 0 yTAX W HaNpaBICHUSIX
sBomtonuu, B.W. Bepranckoro - o 6nocdepe;

3aKOHBI (€MMHOOOpa3usi MOTOMKOB TMEPBOTO TOKOJICHHS,
PACIICIUICHUA NMPHU3HAKOB, HEC3aBUCHUMOI'0 HACJICAOBAHUA
npuzHakoB ['. MeHnens, CHENJIEHHOro HacleI0BaHUs
MIPU3HAKOB M HapyIICHUs cluerieHus reHoB T. Moprana;
HACJIEICTBEHHOU

T'OMOJIOTHYCCKUX pAaoB B

U3MEHYHUBOCTU H.MN. Baswuiogna, T€HETUYECKOT'O

paBHoBecus [x. Xapau u B. BaiinGepra; 3apoapIieBoro
3aKkoHa O.

cxonctBa K. bopa, OumoreHermueckoro




- CIIOCOOHOCTh HX HCIOJIE30BAHMS B II03HABATCILHOM U

COIMATIbHOM MPAKTUKE

I'exkens, @. Miomepa);

MNPUHLHUIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);
npaBuia (Muaumyma 0. JluOumxa, 3KOJIOTHYECKOM
MUPAMUJIBI YUCEIl, OMOMACCHl U SHEPTHH);

runote3bl (koanepBatHoit A.M. OmapuHa, MEPBUYHOTO
oynmeona JIxk. Xomngeitna, wmukpochep C. Dokca,
pubo3uma T. Yek);

- chopmupoBaTH YMEHHUS pPACKpPBIBATh COJEpKaHUE
OCHOBOTIOJIAraloNUX OMOJIOTHYECKUX TEOPUN M THUIIOTE3:
KJICTOYHOM, XPOMOCOMHOH, MYTallMOHHOM,
SBOJIIOLIMOHHOM, TPOUCXOXKIEHUS JKU3HH U YEJIOBEKa;
BJIQJCHUE CHCTEMOM 3HAaHUI 00 OCHOBHBIX METOIAX
HAYYHOTO TIO3HAHUS, HCIIOJIB3YEMBIX B OHMOJIOTHYECKHUX
UCCIIEJIOBAHMUSIX  KUBBIX OOBEKTOB U  DKOCHCTEM
(ommmcanmwe, w3MepeHWe, TMPOBEACHUE HAOIIOJACHUN);
croco0aMy BBISIBJICHUS M OIICHKHM aHTPOIMOTEHHBIX
W3MEHEHHH B IIPUPOJE;

- chopMupoBaTh YMEHHUS pacKpbIBaTh
OCHOBOMoOJararomme  OHOJOTMYecKHe  3aKOHbl U
3akoHomepHoctu (I. Menpens, T. Moprana, H.W.
Basunosa, O. I'ekkenst, @. Mromnepa, K. bapa), rpanutibs

X IPUMEHUMOCTH K )XUBBIM CUCTEMAaM;




- YMETb BBIJICNIATH CYIIECTBEHHBIC IPU3HAKY:
CTPOCHHUSI BHPYCOB, KJIETOK IPOKAPHOT W DYKApHOT;
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB,
OMOTeO01IEHO30B, IKOCUCTEM U OUoChepsl;

CTPOGHHUSI OpPraHOB U CHCTEM OpraHOB pacTeHHil,
KMBOTHBIX, YEIIOBEKA; IMPOIECCOB KHU3HEIEATCIHHOCTH,
NPOTEKAIONUX B OpraHW3Max pAcCTCHUH, XHUBOTHBIX W
YeJI0BEKa;

OMOJIOTUYECKUX IPOIIECCOB: oOMeHa BEILIECTB
(MeTabonu3m), MHGOPMAIUM W TIPEBPAIICHUS YHEPTHUH,
OpoXeHusl, aBTOTPO(PHOTO U TETEPOTPO(PHOr0 THUIIOB
nUTaHus, POTOCHHTE3a U XEeMOCHHTE3a, MUTO3a, MeH03a,
raMeToreHesa, SMOpHOreHe3a, I[OCTIMOPHUOHAIBHOTO
pa3BUTHS, PAa3MHOXKEHUS, WHAMBHIYaTbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3a), B3aUMOJICHCTBUS  TCHOB,
rerepo3uca;  JIEHCTBUH  HMCKYCCTBEHHOTO  OTOOpa,
CTaOMJIN3UPYIOLIETO, JABWXKYILIETO W  Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa; AIIONATPUIECKOTO u
CHMITaTPUIECKOTO BUI000pa30BaHUS; BIMSTHUS
JIBUKYIIUX CHJI SBOJNIONMH HAa TeHOMOHH MOMYJISIUY;
NpPUCTIOCOOTIEHHOCTH OPTraHU3MOB K cpeie oOuTaHus,

YyepeOoBaHMsI HANpaBiICHUH SBOJIONUH; KPYroBOpOTa




BEIIECTB U MTOTOKA SHEPTUU B IKOCUCTEMAX;
- MPHOOPECTH OIBIT NMPUMEHEHHS OCHOBHBIX METOOB
HAYYHOTO TIIO3HAHHS, WCIONB3YEeMBIX B  OHOJOTHH:
HaG.HIO,Z[eHI/IH N OIMUCAHUA KUBBIX CUCTCM, IMPOLICCCOB U
SIBJICHUI; OpraHu3allid U MPOBEJCHHUS OMOIOTHYECKOTO
OKCIICPUMEHTA,  BBIIBM)KCHUS  THIIOTE3,  BBISBISTH
3aBUCUMOCTH MEXIy HCCIICAYEMBbIMH  BEIMYWHAMH,
OOBSICHATH TOJyYCHHBIE pPe3yJIbTaThl U (HOPMYIHPOBATH
BBIBOABI C UCTTIOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u
3aKOHOB;

- copMHpOBaTH yMEHHUS BBIIENATH CYIIECTBCHHBIC
NPU3HAKK BHUPYCOB, KJIETOK TMPOKAPUOT U DYKAPHOT;
OIHOKJICTOYHBIX 1 MHOT'OKJICTOYHBIX OpPTaHU3MOB, BUIOB,
OMOTEOIIEeHO30B M IKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMEHa BEIIECTB M MPEBpAICHHUS SHEPTHH B KIETKE,
doTocuHTE3a, TIIACTHYECKOTO U  DHEPIeTUYECKOTO
oOMeHa, XEMOCHHTE3a, MUTO32, Meiio3a,
OILJIOZIOTBOPECHHS, pa3BUTHS u Pa3MHOXKCHUS,
WHJUBUIyIBHOTO Ppa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
OOprOBI 32 CYyIIECTBOBAaHUE, E€CTECTBEHHOIO OTOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOTICHHOCTH OPTaHU3MOB K
cpene OOWTaHWsS, BIUSHHUSA KOMIIOHCHTOB JKOCHUCTEM,

AHTPONOT€HHBIX H3MEHEHUHW B JKOCHUCTEMAaxX CBOEH




MECTHOCTH, KPYIOBOpOTa BELIECTB M IPEBpalIeHUE
sHeprum B buocdepe;

- chopMUpOBaTh YMEHHS TPUMEHATH IOTYYECHHbIE
3HAHUSA ISl OOBSICHEHHSI OWOJIOTMYECKUX TPOIECCOB U
SIBJICHUM, U1 TPUHATHS DIPAKTUYECKUX PEIICHUM B
MOBCETHEBHON  KU3HM €  LENpl0  obecreueHus
0€30MacHOCTH  CBOEr0  370POBbSI U 3JI0POBBSA
OKpPYKAIOIIUX JIFOJIeH, COOMoIeHUsT 340pOBOro oOpasa
KU3HU, HOPM T'PAMOTHOTO TIOBEIEHUS B OKpY’KaroIen
OpUPOJHOM  cpene;  MOHMMaHHE  HEOOXOJUMOCTHU

WCIOJIb30BAHUS JTOCTH)KCHHH COBPEMEHHOW OHOJIOTHH H

OMOTEXHOIOT U hIE; paLMOHAIBHOTO
IPUPOIOTIOIB30BAHUS; YMEHHE HCII0JIb30BaTh
COOTBETCTBYIOIINE apryMeHTHlI, OHMOJIOTHYECKYIO

TEPMUHOJIOTHIO M CHMBOJIUKY [UISI JIOKa3aTeIbCTBA
poACTBa OPraHU3MOB PA3HBIX CUCTCMATHUUCCKHUX TPYIIII;
B3aUMOCBA3U OpPTaHHU3MOB U CPCAbI O6I/ITaHI/I$I; CAUHCTBaA
YEJIOBEUECKHX pac; HEOOXOAMMOCTH 30pOBOTO oOpasza
KHU3HH, COXPAHCHHS PAa3HOOOpa3Hs BUIOB M IKOCHCTEM,
Kak  yCJIOBHUS COCYILECTBOBAHUSA IPUPOABI u
YeII0BEYECTBA;

- chopMHpPOBATh YMEHHUSI peliaTh OMOJIOTMYECKUE 3a/1a4H,

COCTAaBJISITb T'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIMBAHUA I

10




Pa3HBIX THUIIOB HACJIEIOBAaHUS MPU3HAKOB Y OPTaHU3MOB,
COCTaBIISITh CXEMBl TEPEHOCA BEIIECTB M HSHEPIHH B
9KOCHUCTeMax (IIENH MUTAHWS, IAIICBHIE CETH), BBISBISTH
NPUYUHHO-CIIEICTBEHHBIC CBS3M MEXIY HCCIIETyeMbIMU
OMOJIOTUYECKIUMH 00BEKTaMH, MPOILIECCAMU U SBICHUSMU;
JIeNIaTh BBIBOABI M TIPOTHO3BI HA OCHOBAaHUH IMOJTyYSHHBIX
pe3yIbTaTOB;

- chopMupoBaTh yYMEHHS KPUTHYECKH OICHUBATH
UH(POPMALIUIO OMOJIOTUYECKOTO coJiepKaHus,
BKJTIOYAIOIIYIO0 TICEBJIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
HMCTOYHHMKOB (CpeacTBa MaccOBOM MH(OpMAIIUU, HAYIHO-
MOMYJISIPHBIE MaTepUabl); HHTEPIPETUPOBATH ITHUECKUE
ACTIeKThl COBPEMEHHBIX HCCIICIOBaHUN B OWOIIOTHH,
MeIUIMHE, OMOTEXHOIOTHU; PaCCMAaTPUBATh TJI00AIBHBIC
9KOJIOTHYECKUE pOOIIeMBI COBPEMEHHOCTH,
dbopMupoBaTh TO OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3UIIMIO, YMEHHE OICHUBATh JTHYECKHUE ACIIEKTHI
COBPEMEHHBIX HMCCIICIOBAaHUN B 00JaCTH OMOTEXHOJIOTHH
u TCHETHYECKUX TEXHOJIOTHH (KJIIOHHpOBaHUE,
UCKYCCTBECHHOE OTLIOIOTBOPEHHUE, HaIpaBIEHHOE
U3MEHEHHE TEHOMa ©  CO3JaHhe  TPAHCTEHHBIX
OpraHU3MOB);

- chopMHpOBaTh YMEHHS CO3JaBaTh COOCTBEHHBIE
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NUCbMEHHBIE W  YCTHBIE COOOIICHHS HA OCHOBE
OMOJIOTHYECKOU uHdopmauu u3 HECKOJIbKHX
WUCTOYHUKOB, TPAaMOTHO WCIIOJNB30BaTh IOHITHHHBINA
anmapat OHoJIoTHH;

- yMeThb BBIABUTATH THIIOTE3bI, MPOBEPSATh  HX

AKCIICPUMEHTATBHBIMHA CpPEACTBaMH, (HOpMYIUpPYs LENb
UCCIICIOBaHMS, aHATM3UPOBATH TOYYCHHBIC PE3YIIbTaThI
U JIeaTh BEIBOJIBI;

- IPHUHMMATh Y4YacTUE B HAYYHO-UCCIEAOBATEIIBCKOU
pabore mToO OWOJOTHMU, OSKOJOTMM U  MEIUIIUHE,
MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB H
nyOJIMYHO TPEICTaBIATh IMOJYyYEHHBIE pe3yJbTaThl Ha

YUEHHUYECKUX KOH(PEPEHIHMIX Pa3HOT0 YPOBHS;

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE
Cpe/CTBa TIOUCKA,
aHaM3a u
UHTEPIpEeTalun
UHPOpPMALIUHU U
nH(OpMAITMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHHUS 32/1a4

npodeccruoHaIbHOI

B o0nactu eHHOCTH HAYYHOTO MMO3HAHUS:

- c(opMUPOBAaHHOCTH MMPOBO33PEHHS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO Da3BUTUS HAayKd U OOIIECTBEHHOMN
OCHOBAHHOTO Ha

IMPAKTHUKH, JHUajIore

KyJBTYD,

CIOCOOCTBYIOIIETO OCO3HaHUIO CBOETo MecTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3bIKOBOW M YHMTATEIbCKON KYJIbTYpPbI
KaK CpEeJICTBAa B3aUMOJICHCTBUS MEXKIY JIIOJAbMU M TMO3HAHUS
MUDA;

- OCO3HAHUC ILICHHOCTHU HaquOfI ACATCIIBHOCTH, T'OTOBHOCTH

- chopmupoBaTh yYMEHHUS KPHUTUYECKH OILICHHUBATH

UH(POPMALINIO OMOJIOTHYECKOTO coJiepKaHus,
BKJTIOYAIOIYIO0 TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX
HMCTOYHHMKOB (Cpe/cTBa MaccOBOW MH(OpMAIIUU, HAYIHO-
HOMYJISIPHBIE MaTepHabl); HHTEPIPETUPOBATH 3TUUECKUE
aCIeKThl COBPEMEHHBIX HCCIEJI0BaHUNA B OHOJIOTHH,
MeIUITIHE, OMOTEXHOJIOTHH;

- MHTEPIPETUPOBATh ITUYCCKHE ACIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

paccMaTpuBaTh T100aJbHBIC DKOJIOTHYCCKHUE MPOOJIEMBI
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ACATCIIbHOCTH

OCYHICCTBJIATDH IMPOCKTHYIO u HCCICAO0BATCIILCKYIO

ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHUIO K HUM

CO6CTB€HHYIO IMMO3UIMI0, YMCHHUE OLICHUBATH JTHYCCKHC

OBnajieHre YHUBEPCAIGHBIMA Y4YeOHBIMU ITO3HABATECIBHBIMH | ACIIEKTBI COBPEMEHHBIX HCCIICJIOBaHUI B 001acTH
NeWCTBUSMU: OMOTEXHOIOTUU " TCHETHYECKUX TEXHOJIOTHIA
B) paboTa ¢ nHpopMaIuei: (KJIOHUpOBaHME,  HMCKYCCTBEHHOE  OIUIOJOTBOpPEHUE,
- BJIaJICTh HaBBIKAMU IOJyYeHHsI MHPOPMAIIMU U3 UCTOUYHUKOB | HAIIPABIICHHOE  W3MEHEHHWE TeHOMa U CO3/IaHue
pasHBIX THIIOB, CaMOCTOSITEILHO OCYIICCTBISTH IIOWCK, | TPAHCTEHHBIX OPTaHU3MOB);
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEpIpeTanuio MHPOpMauuu | - cPOpMHUpPOBATH YMEHHS CO34aBaTh COOCTBEHHBIC
pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS; NUCbMEHHBIE U  YCTHBIE COOOIIEHMST Ha OCHOBE
- Cco3/laBaTh TEKCTHl B pa3IMYHBIX (opMarax ¢ YYEeTOM | OMOJOTHUYECKOU UHPOpPMAITUU u3 HECKOJIbKUX
Ha3HAueHUs] WHPOPMALMU W IEJICBOM ayIUTOPHH, BBIOHMpAsi | HCTOYHHKOB, TPAMOTHO WCIIOJIB30BaTh IMOHATHIHBIN
ONTUMAIIEHYIO (hOpPMY MPEACTABICHUS U BU3YyaJIH3alNH; anmapar OMoJIOTUr
- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpMAIINH, €€
COOTBETCTBHUE MPABOBBIM U MOPATLHO-ITUYECKHUM HOpMaM;
- UCIIOJIB30BaTh cpencTa WH(POPMAIIMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pEIIEHHWH KOTHUTHUBHBIX,
KOMMYHHUKAaTHUBHBIX M  OpraHM3allMOHHBIX  337a4  C
cobroieHrneM TpeboBaHMit PrOHOMHUKH, TEXHUKH
0€30IacHOCTH, TUTHUEHBI, PEeCypcocOepekeHHs, MPABOBBIX H
THYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€3011aCHOCTH;
- BJIaJIeTh HAaBBIKAMU PACIO3HABAHUS M 3aIUTHI HHPOpPMAIUH,
nH()OPMAITMOHHOM 0€30MMaCHOCTH JTUYHOCTH

OK 04. DddexTuBHO | - TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSTEIBHOCTH U |- CHOPMHPOBATH YMEHHS CO34aBaTh COOCTBEHHBIC
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B3aIMOJIENCTBOBATh U

pabortatp
KOJUICKTHBE

KOMaHAC

B

n

CaMOOIIPCACICHUTO,

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIeI0BATEIBCKOM,
MPOEKTHOM M COLIMAIbHOM JEATEIbHOCTH;

OBjaieHHe  YHHBEpPCAJIbHBIMH KOMMYHHUKATHUBHBIMH
e CTBUSIMM

0) coBMecTHAs AeATeJIbLHOCTD:

- MOHUMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOU H
WHANBHUIYAIbHON pabOTHI;

- [IPUHUMATh COBMECTHOM

neian ACATCIIBbHOCTH,

OpPraHu30BbIBaTh W  KOOPAMHUPOBATH JEHUCTBUSA IO €€
JIOCTUKEHHIO: COCTABJIATH IUIaH ACHCTBUM, pacpeaesiTh pOiIr
C yYeTOM MHEHUH yYaCTHUKOB OOCYXJaTh pPe3yibTaThl
COBMECTHOI paboThI;

- KOOPJIWHUPOBAThH W BBINIONHATH PAOOTy B  YCIOBHSIX
peanbHOoro, BUPTYAJIbHOTO u KOMOWHHUPOBAaHHOTO
B3aUMOACUCTBUS;

- OCYUIECTBJISITh TO3UTUBHOE CTPATETHYECKOE ITOBEJICHUE B
Ppa3IMYHBIX CUTYyalHsIX, MPOSIBIIATH  TBOPYECTBO u
BOOOpakeHue, ObITh MHUIIMATUBHBIM

OBiaanenue YHHMBepPCAJIbHbBIMHA peryJsiTHBHbIMH
JeHCTBUSAMH:

I') NPUHATHE ce0sl U IPYTUX JIIOJeil:

- NpPUHUMATh MOTHBBI M apryMEHThl JPYTUX JIOAEH mnpu

NUCbMEHHBIE U  YCTHBIE COOOIIEHHS HA OCHOBE
OMOJIOTHYECKOU uHdopmauu u3 HECKOJIbKHX
WUCTOYHUKOB, TPAaMOTHO WCIIOJNB30BaTh IOHITHUHHBINA

anmapar OMOJIOTUH;

- YMCTb BBIIBUT'aTh THUITOTEC3HbI, IMPOBCPATH ux
AKCIICPUMEHTAIBHBIMHA CpPEACTBaMH, (HOPMYIUpPYS LENb
UCCIICIOBaHMS, aHATU3UPOBATH TOIYYCHHBIC PE3YIIbTaThI
U JIeaTh BEIBOJIBI;

- IPHUHMMATh Y4YacTUE B HAYYHO-UCCIEAOBATEIILCKOU
pabore mToO OWOJOTHMH, OKOJOTMM U  MEIUIIMHE,
MPOBOJIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB H
nyOJIMYHO TPEICTaBIATh IMOJYyYEHHBIE pe3yJbTaThl Ha

YUEHHUYECKUX KOH(PEPEHIIUIX pa3HOTO YPOBHS
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aHaJIN3€e Pe3yIbTaTOB JIESITEIbHOCTH;
- IPU3HABaTh CBOE MPABO U MPaBO IPYIHX JIOAEH Ha OLIHOKY;
- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYroro

YCIO0BCKa

OK 07.
CopelicTBOBaThH
COXPaHEHUIO
OKpYXarlolleu cpebl,
pecypcocOepekeHHIo,
NPUMEHSTH 3HaHUS 00
M3MEHEHUH KJIMMara,
MPUHLIUTIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTUBHO
JNIENCTBOBATE B
YpEe3BhIYANHBIX

CUTyalusax

B 00J1acTH 3K0JI0THYECKOIr0 BOCIIUTAHUS

- c(OPMHUPOBAHHOCTH JKOJOTHYECKON KYIbTYPhl, TOHUMaHUE
BIIUSIHUSI COLTUATIbHO-3KOHOMHMYECKHUX MPOIIECCOB Ha COCTOSTHUE
MPUPOTHON W COLMAIBHOW CpEeJbl, OCO3HAHWE TII00aTLHOTO
XapakTepa dKOJIOTHUECKUX MPooIIeM;

- IUIAHUPOBAHUE U OCYLIECTBICHUE JNCHCTBUN B OKPYXKAIOLLEH
Cpele Ha OCHOBE 3HAHUS LElIed YCTOMYMBOIO PpPa3BUTUSA
YeJI0BEUYCCTBA;

AKTUBHOE  HENpUATUE  JCHUCTBUH, NPUHOCAIIUX  Bpex
OKpYXaOIIE Cpee;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPHUATHBIC IKOJIOTUUYECKUE
MOCJEACTBUS NPEANPUHUMAEMBIX JIEUCTBUNA, MPEAOTBPAIIATH
nX;

- paclIMpeHHUE OIbITa  JIEATEIbHOCTH  SKOJOTUYECKOU
HaIpaBJICHHOCTH;

- OBIIaJICHUE HaBBIKAMHU y4eOHO-HMCCIEAOBATEILCKON, IPOCKTHON

COIIMAJILHON NEeATEIFHOCTH

- BJIALETHh CHUCTEMOM 3HAHWI 00 OCHOBHBIX METOHAX
HAYYHOTO TIO3HAHWS, HCIIOJB3YEMBIX B OHMOJIOTHYECKHUX
HCCIIEIOBAHUAX 00BLEKTOB H

KHUBBIX O9KOCHUCTEM

(ommmcanmwe, w3MepeHWe, TMPOBEACHUE HAOIIOJACHUN);
crocobaMM BBISIBICHHS M OIGHKHM aHTPOIMOTE€HHBIX
W3MEHEHUH B IIPUPOJE;

- YMEThb BBIBIATH OTJIMYUTEIbHBIC TPU3HAKU IKUBBIX
CHUCTEM, B TOM YHUCJIE€ T'pUOOB, pacTEHUM, *KUBOTHBIX U
YEJIOBEKA; MPUCITOCOOJIEHHOCTh BUJIOB K Cpelie OOUTaHus,

a0MOTHYECKUX U OMOTHYECKHX KOMIIOHEHTOB DKOCHUCTEM,

B3aMMOCBS3CH OpraHu3MOB B COO0O0IIIECTBAX,
AHTPONOTEHHBIX H3MEHEHUH B JKOCHUCTEMax CBOEH
MECTHOCTH;

- YMCTI: BBIACIIATH CYH_IGCTB CHHBIC HpI/I3HaKI/I
OMOJIOTHYECKUX MPOLIECCOB: oOMeHa BCIICCTB

(MeTabonu3m), MHGOPMAIUM W TIPEBPANICHUS YHEPTHUH,
OpoXeHusl, aBTOTPO(PHOTO U TETEPOTPO(PHOr0 THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mel03a,
MOCTIMOPHOHAIBHOTO

ramMeToreHesa, AMOpHOreHesa,

15




pa3BUTHA, DPA3MHOXKEHUS, HHIWBUIYATHLHOTO PAa3BUTHS
opranu3ma (OHTOTEHE3a), B3aUMOJICHCTBUS  TEHOB,
reTeposnca;  JCUCTBUH  MCKYCCTBEHHOTO  OTOOpa,
CTaOMJIN3UPYIOLIETO, JABWXKYILIETO W  Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa; aJIIONATPUIECKOTO U
CUMIATPUYECKOTO BHUJI000pa30BaHuUs; BIIUSTHUS
JBUOKYUIMX CHJI SBOJIONMH HAa TeHOMOHHA MOMYJISIUY;
NPUCTIOCOOTICHHOCTH OPTraHU3MOB K cpeie oOuTaHus,
YepeloBaHMUs HANpPaBICHUN HBOJIOIHMH; KpPYroBOpOTa

BCHICCTB U IIOTOKA SHEPI'UH B 3KOCUCTEMAX
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2. CTpyKTypa U copepxaHue o0ueo0pa3oBaTeIbHOM TUCHUIIIIMHBI

2.1. O0bemM AUCHUNIMHBI U BU/IbI Y4eOHOH padoThl

®opma o0yueHHs

Bun pabotsr Ounas

CemecTp U3yueHus

1, 2 ceMm.

Kon-Bo yacoB

OO61ast TpyA0€MKOCTh TUCIHUIUIUHBI TI0 YYCOHOMY TUTaHY 134
KonraktHas paboTa, B TOM 4ucCIe: 126
Jlexkunn 34
[IpakTHueckue 3aHATUS 46
JlaboparopHble 3aHATHS 46
CamocrosrenbHas paboTa CTyIeHTa 8

[ToaroroBka K 3K3aMeHy U 3a4eTy

HpOMe}I(YTO‘IHaSI arTrecranus, B TOM YHUCJIC:

3ayeT ¢ OLEHKOH 1 cem

DOK3aMeH 2 ceM.
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2.2. TemaTu4eCcKUil IUVIAH U COJAePKAHNE TUCIUTLINHBI

HaumenoBanue Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE M PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3aesioB U TeM JJabopaTopHbie U NPAKTHYECKH e 3AHATHS, PUKJIATHON MOXYJIb (IPUA HAJTMYMH) 4YacoB | KOMIIETEHIMHU
1 2 3 4
Pazpnen 1. Kinerka — cTpyKTYpHO-()YHKIIMOHAJIBbHAS €IMHULIA )KUBOTO 38
Tema 1.1. OcHoBHOE coepxaHue 4
buoaorus kak Teopernueckoe o0yueHne: 2
Hayka. O0mas Buonorus xak Hayka. CBsi3b OMOJIOTUH C JPYTUMH HayKaMH: OMOXUMUsl, Onodusnka, OMOHMKA,
XapaKTePUCTHKA |reHoreorpadus u ap. Pomnb u mecto 6nonoruu B pOpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHHBI MUPA.
KM3HH 3HadeHne OMOJIOTMYECKUX 3HaHW. MeToAbl IIUTOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadusi, 31aeKTpodopes,
METO]T MEUEHBIX aTOMOB, AU epeHnnanbHoe HeHTpudyrupoBaHue, KyibTypa KieTok. Paznoobpasue OK 02
ouocuctem. Opranuzanusi OMOJIOTUYECKUX CUCTEM. Y POBHHM OpPraHU3alUU OMOCUCTEM: MOJICKYIISIPHO-
TE€HETUYECKUI, OPraHOUJHO-KJIETOYHBIN, OpraHU3MEHHbIN, MOIMYJISALHOHHO-BUAOBOM, YKOCUCTEMHBIN
(6buoreonenoTnueckuii), 6nocepusiii. Hayku, n3yuaromue 6nosiorndeckiue 00beKThl Ha Pa3HbIX YPOBHSIX
opranuzanuu ku3Hu. O011as XxapakTepucTUKa KU3HU, CBOMCTBA KUBBIX cucTeM. [Ipoiiecchl, mpoucxoasmye
B OnocucTemax
IIpakTHyeckue 3aHATHSA: 2
HcTopust 6uonorun. 3HaueHUE IIUTOJOTHH ISl PA3BUTUS OMOJIOTUU M TIO3HAHUS IPUPOIBI.
Tema 1.2. OcHOBHOe co/lep:KaHue 8 OK 01
buosornuecku Teopernyeckoe o0yueHue: 2 OK 02
Ba)KHbIE XuMHJecKHii cocTas KieTkn. Heoprannueckue BelecTsa KIeTKH, UX OHONOTHYecKas poib. OK 04

Opranndeckue BemecTBa KieTku. bruonornyeckue nonumepsl. benku. Ctpykrypa u GyHKIUN OTKOBOM
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XUMHYecKHe MoJiekybl. DepMeHTbI, MPUHIUN UX AeUCTBUS. YTIeBoabl. buonornueckue pyHKINN yTiIeBOIOB.
coeIMHEeHUS Jlunmu e, OOt 1an crpoeHus. [ 'uapodunpHO-ruaApodoOHBIe cBOMcTBa. Kimaccudukanus JIUmmumos.
Buonornueckue ¢pynkunu mununoB. AT®. Ctpoenne mosnexyiasl AT®. buonornyeckue pynxmmmu ATD
JlaGopaTopHble 3aHATHSA: 6
JlaboparopHas pabota “Omnpenencare Buramuaa C B IPOyKTaxX TUTAHUS
[TonroroBka BapHaHTOB OIbITa, HAOIIOACHNE 32 KAUECTBEHHBIMU PEAKIUSAMHU, 3all0JHeHHE paboydeil TabIunLbl,
MHTepIpeTanys Ha0Io1aeMbIX SIBJICHUM, (hOpMyIHpoBaHIE BHIBOIOB
JlaboparopHas pabota «I'uapodunbHO-THAPO(GOOHBIE CBOMCTBA JTUIHIOB
[TonroroBka BapHaHTOB OMbITA, HAOIIOACHUE U3MEHEHHUS PACTBOPUMOCTH JIMIIUOB, 3all0JIHEHHE padoueit
TaOJUIIbI, UHTEPIIPETALINS HaOII0JaeMbIX SBJICHUH, (POPMYIHpOBaHUE BHIBOJOB
Pemenuie 3a1a4y Ha onpe/esieHne OEKOB, )KUPOB, YIIIEBOIOB
Tema 1.3. OcHoOBHOe coiep:KaHue 14 OK 01
CrpykTypHO- Teopernyeckoe 00yueHue: 4 OK 02
¢pynxkuuonansnas | Knerounas teopus (T. lIsann, M. llneitnen, P. BupxoB). OcHOBHBIE NOJIOKEHUS COBPEMEHHOM KJIETOUHOM OK 04
opraHu3aunus Teopuu. THUIBI KIETOK: dyKapuoTHUYECKas U mpokapuotuyeckas. CTpoeHue NpoKapruOTHYECKON KIIETKH.
KJIETOK. Oco0eHHOCTH CTPOEHUS TeTEPOTPOGHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIIeTOK. CTpoeHne
CTpyKTYypHO- TUIa3MaTHIecKoil MemOpanbl. TpaHCTOPT BEIIECTB Yepes MIa3MaTHIeCKyt0 MeMOpaHy: TaCCHBHBIN U
(GYHKUMOHAJBHBI | AKTUBHBIA. DHAOLUMTO3: MTUHOLUTO3, Paronutos3. Jk3ouuto3. O60104YKa WK KieToyHas ctenka. CTpykTypa
e hakTopsbI U QYHKIIMH KJIETOYHOM CTEHKH pacTeHU, TpuOOB.
HacJieicTBeHHOCT | CTpoeHne XpoMocoM. XpOMOCOMHBIH HA0Op KIETOK, TOMOJIOTUYHbBIE U HETOMOJIOTHYHBIE XPOMOCOMBI,

rarmIouaHbIi U aurionanbiid Habop. Hyknennossie kucnotsl. JIHK u PHK. CtpoeHne HYKIEHHOBBIX
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kucnoT. Hykneoruasl. Kommuiementapusie a3otuctoie ocHoBanus. [Ipasuno Yapradda. Crpykrypa JJHK —
nIBOMHAas cripanb. Mectonaxoxaenue u ononornueckue ¢pynknuu JJHK. [THK-s3xcnepruza. Bunsr PHK.
®ynkiuu PHK B knetke. Matpuunsiii cunte3 JJHK — permukanust. [Tpunnuns! pennukanuu JJHK.
Mexanusm perummkanun JJHK. Penapanus JIHK (mopennexatuBHasi, mocTperiekaTuBHast). Peakiumn
MaTPUYHOTO CUHTE3a. [[pUHIIMT KOMIIIIEMEHTAPHOCTH B peakiusax MarpuyHoro cuntesa. JIHK u rensi.
I'enetnueckuii ko, ero cBorcTBa. Tpanckpuniusa — Matpuunblid cuHTe3 PHK. Tpancisius u e€ stamsl.
VYcnosus 6mocuntesa 6enka. Ctpoenne T-PHK u kogupoBanne amuHokuciaor. Pons pubocom B OnocuHTE3e

Oenka

IIpakTyeckune 3aHATHSA:

[urorutazma. I{uto3omb. [lutockener. OqHoMeMOpaHHBIE OPTaHOW/IBI KJIETKH: HIOIIa3MaTHUECKast CETh
(BIIC), anmapat "ok KK, TU30COMBI, IEPOKCUCOMBI, BAKYOJIM PACTUTENIBHBIX KIIeTOK. CTpoeHHE 1
¢yHKIMU OAHOMEMOPaHHBIX OpraHouaoB KieTku. Kierounstit cok. Typrop.

HOHyaBTOHOMHBIC OpI‘aHOI/I,Z[BI KIICTKH: MI/ITOXOH,Z[pI/II/I, I1aCTUbI: XJIOpOHJIaCTBI, XpOMOHHaCTBI,
JIEHKOTIIIACTBI, UX CTpOoeHUEe U QYyHKIMH. S AepHbIN anmapar KJISTKH, CTpOeHHEe U (DYHKITUH.
HememOpanHbIe opraHOHIBI KJIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIA IEHTP. OpraHouisl

JBIDKEHUS: PECHUYKH M KTYTUKH. CTpoeHHEe U (PYHKIIUM HEMEMOPaHHBIX OPraHOU OB KIJIETKH

Pemenue 3aa4 Ha OMPCACIICHUC MMOCIICAOBATCIbHOCTH HYKICOTHIOB.

Pemenue 3aa4 Ha ONPCACIICHUC MTOCIICAOBATCIbHOCTH dMUHOKHNCIIOT B MOJICKYJIC Ocka.
Pemenue 3aa4 Ha ONPCACIICHUC MTOCIICAOBATCIbHOCTH dMUHOKHNCIIOT B MOJICKYJIC Ocnka B ciIy4dac

M3MEHEHHMS TTocea0BaTeabHOCTH HykiIeoTuaoB JJHK

JlaGopaTopHble 3aHATHUSA:

CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT (PaCTUTENbHOM, dKUBOTHON, TPUOHON).
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Baktepuu. OOmias xapakTeprucTuKa.

Tema 1.4.
HexkJjerounnie

$bopmbI KU3HU

OcHoBHOe conep:kanue

IIpakTHYeckHe 3aHATHSA:

Bupycel — HeksieTouHbIe (POPMBI JKU3HU U 00IUTaTHBIE Mapa3uTbl. CTPOEHUE MPOCTHIX U CIIOKHBIX BUPYCOB,

petpoBupycos, 6akrepuodaros. Kuznennsrit mukn JJHK-conepxammx Bupycos, PHK-conepsxarimx

OK 02
BUpYycOB, Oaktepuodaros. BUY, renatut yenoseka. [lonstre mramMmm. Bupychl u 6akTepun: cXoacTBa U
OK 04
paznuuus
JlaGopaTopHble 3aHATHUSA:
Bupycuble u Gakrepuanbhble 3a0oneBanus. O0I1IKe TPUHLIUIIBI HCTIONIb30BAHUS IEKAPCTBEHHBIX BEILIECTB.
Oco0eHHOCTH TPUMEHEHHSI aHTHOMOTHKOB.
Tema 1.5. OcHOBHOe co/iep:KaHue
Oo6men BentectB U | TeopeTnueckoe o0yuyenme:
NnpeBpalieHue ACCUMMJISIIIMA U TUCCUMMIISIIMS — JIBE CTOPOHBI MeTabonn3ma. Turel oOMeHa BelecTB: aBTOTPOGHBIN U
JHEPruu B KJIeTKe | reTepoTpodHbIi, a9poOHbIN 1 aHa3pOOHBINA. DHepreTuueckoe odecneueHre KieTku: npespamienne ATO B
0OMEHHBIX TIPOIIecCcax.
[lepBryHBIl CHHTE3 OpraHMYECKUX BEIIECTB B KieTke. [lmactuyeckuii oOMeH. @oTocuHTe3. XEMOCHHTES.
AHaspoOHBII 3HEpreTuYeckuii 0OMeH. AHa’poOHbIe OpraHu3mMbl. bposkenue, aBTOTpodHBINA U oK 02
reTepOoTPOQHBINA TUTI MUTAHUSI. AHA3POOHBIE MUKPOOPTAHU3MBI KaK 00bEKThI OMOTEXHOJIOTHUN. DTAaIlbl
SHEPTeTUUYECKOro OOMeHa.
JlaGopaTopHbIe 3aHATHS:
depMEHTATUBHBIN XapaKTep Peakuidi KIIETOYHOTO MeTaboIu3Ma
['mukonus. buonorndeckoe okucieHne, WK KJIETOYHOE AbIXaHHUE
Tema 1.6. OcHoBHOE conepxaHue OK 02
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JKu3HeHHbIH
IUKJ KJIETKH.

MnuTto3. Meiio3

IIpakTyeckune 3aHATHSA:

Krerounslii 1iukI, ero nepuoabl u perynsmus. [lepuoasr nuatepdassl ux ocodoennoctu. Juddepenmmarus
KJIETKU M apecT KJIETOYHOTo IHKia. Jlenenue kieTku — MuTo3. CTauu MUTO3a U IPOUCXOASIINE TIPOLECCHI.
Kapunoxunes u nuroxknnes. Meio3 — pelyKimoHHoe neneHue kietku. Ctaguu merosa. Meiio3 — ocHoBa
1oJ0Boro pazmMHoxenus. IloBegenue xpomocom B Meitosze. Kpoccunrosep. bronornyeckoe 3naueHue

MuTO3a. bronornueckuii cMpici meito3a. DdexTol Meiio3a. Meiio3 B )KU3HEHHOM IMKJIE OPTaHU3MOB

OK 04

Pasnea 2. Ctpoenue u GyHKIIMHM OPraHu3Ma

Tema 2.1.
Crtpoenue

OpraHusma

OcHoBHOe conep:kanne

IIpakTHYeckHe 3aHATHSA:

OpHoksieTouHsle opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOUHBIE OpraHu3Mbl. B3aumocBs3p
yacTeld MHOTOKJIETOYHOTO opranusma. @yHkuus. Opraisl 1 CUCTEMbI OPraHoB. AMIapaTsl OPraHoB.

['omeocTas opraHu3Ma U €ro Mojjiep >KaHue B IIPOIIECCE KU3HEICATEIIBHOCTH.

@yHKIMOHAIbHAS cucTeMa opraHoB. TkaHu pacTeHUi. TKaHU )KMBOTHBIX M uenoBeka. OpraHbl pacTEHHM.
OpraHsl 1 CUCTEMBI OPTaHOB )KUBOTHBIX U Y€JIOBEKA. 3HAYEHUE OIIOPBI, IBHKECHUS, INTAHUSA, IBIXaHUS,

TPaHCIIOPTa BEIIECTB, BBIACICHUS, 3aIIUTHI. 3HAU€HHE TPOSBICHUS Pa3Ipa)KUMOCTH U PETYIISALNN

OK 02
OK 04

JlaGopaTopHble 3aHATHUSA:

Teopus knoHanpHO-ceNeKTHBHOTO MMMyHHUTeTa I[1. Dpnmxa, .. MeunukoBa. MHpekmonHbIe
32160JI€B21HI/I$I U 1IN eMusl. Baxueiinie SMUACMHU B UCTOPUU YCIIOBCUCCTBA. BaKI_[I/IHaI_II/ISI KakK

nporIaKTHKa HHPEKIIMOHHBIX 3a00ICBaHMIA.

Tema 2.2.
DopMbI

Conepxanue

TeopeTnyeckoe o0yueHune:

OK 02
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Pa3MHOKEHHSA Dopmbl pa3MHOXKEHHS OpraHu3MoB. becrnosnoe u nmonoBoe pa3MHOKeHUE. Bubpl 6€croaoro pa3sMHOXKEHUS:

OPraHu3MoB IPOCTOE JeJIEHUE HAJBOE, IOYKOBAaHHE, PA3MHOXKEHUE CIIOPAaMH, BETr€TaTUBHOE Pa3MHOXKEHHE,
(¢parmeHTanys, KJioHupoBaHue. [lonoBoe pasMHOXKEHHE.

Tema 2.3. OcHoOBHOe coiep:KkaHue

OnTorenes IIpakTHYeckHe 3aHATHSA:

JKUBOTHBIX U

YeJd0BEKa

T"'ameroreunes Y )KUBOTHBIX. CnepMaToreHe3 1 OOT'CHE3. CTpOGHI/IC IIOJIOBBIX KIJIETOK. OHHOI[OTBOpeHI/Ie u
SMOPHOHAIIEHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. DmOpuorenes (Ha nmpuMmepe JaHieTHuka). Ctaaun

sMOpHoreHe3a

Poct u pazButue xuBoTHbIX. [locTamMOpuonansHbIi epuo. [Ipsmoe n Henpsimoe pa3Butre. PazButue ¢
MeTaMop(o30M y 0€CIIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX. CTaauK MOCTIMOPHOHAIBHOTO Pa3BUTHUS Y
JKUBOTHBIX U 4esioBeka. [lepuoipl oHTOreHe3a uenoBeka. buonoruueckoe crapeHue u CMEpTh.

I'eponTosorus

OK 02
OK 04

Tema 2.4.
OHTOreunes

pactrenuii

OcHoBHOe conep:kanue

TeopeTnyeckoe o0yueHune:

I'ametodut u cnopodut. PasmHoxxenue u pa3BuTre Bogopocieid. PazmMHoxkeHne 1 pa3BUTHE CIIOPOBBIX

pacreHuii. PasMHOXKEHME U pa3BUTHE CEMEHHBIX PACTCHUM.

IIpakTHYeckHe 3aHATHSA:

Pocr. Ileproabl OHTOreHE3a pacCTeHUM

OK 02
OK 04

Tema 2.5.

OcHOBHBIE

OcHoBHOe conep:kanue

TeopeTnueckoe o0yueHune:

OK 02
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MOHATHSA

IF€HETHKH

I'eneTnka kak Hayka O HacJIeICTBEHHOCTU U U3MEHYMBOCTH OPTraHU3MOB. OCHOBHBIE T€HETUUECKHUE TTOHSITHS
1 cuMBOJIBL. ['eH. ['eHoTun. @eHoTuI. AJieabHble TeHbl. AJTbTEpHATUBHBIE TPU3HAKK. JJOMUHAHTHBIN U

pelieCCUBHBIN NMpu3Haku. ['oMo3urora u rerepo3urora. Yucras JIMHUSL.

Tema 2.6.
3aKOHOMEPHOCTH

HacjJeaA0BaHUs

OcHoOBHOe coiep:KkaHue

TeopeTnyeckoe o0yueHne:

3akoHOMEpHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens: Monorubpuanoe ckpemusanue. [Ipasuio
JOMUHHUPOBaHUsA. 3aKOH €JUHOO0pa3us NEPBOro MOKOJIEHHsI. 3aKOH PacCIleIUICHHUs IPU3HAKOB.
[{uronornyeckre OCHOBBI MOHOTMOPHUIHOTO CKpeIMBaHMsL. | nore3a 4ncToThl raMeT. 3aKOH HE3aBUCHUMOTO

HaCJICAJOBAaHUS MMPU3HAKOB.

IIpakTyeckune 3aHATHSA:

AHnanusupytoiee ckpenuBanue. urudpuanoe ckpemmuBanue. [lomuruOpuinoe Hacie10BaHUE U €T

3aKOHOMECPHOCTHU

JlaGopaTopHble 3aHATHUSA:

Pemenne 3aaa4 Ha OonpeaAcICHUE BEPOATHOCTH BOSHUKHOBCHUSA HACIICACTBECHHLIX IPU3HAKOB ITPHU MOHO-, -

l'IOJ'II/IFI/I6pI/II[HOM 1 aHAJIM3HUPYIOUIEM CKPCIIMBAHUHN, COCTABJICHUEC 'CHOTUITMYUCCKUX CXEM CKPCHIMBAHUA

OK 02
OK 04

Tema 2.7.
B3aumoneicreue

Ir¢HOB

OcHoBHOe coiep:KaHue

TeopeTnyeckoe o0yueHue:

I'enotun kak nenoctHas cuctema. MHOKeCTBEHHOE AeicTBHE reHoB. 1lneliorponys. MHOXKeCTBEHHbIN
ayuienu3M. BzaumoperictBue amienbHbIX reHoB. KogomuunupoBanue. B3anMoielicTBie HeaJUTETbHBIX TEHOB.

Kommnementapnocts. Onucras. [Tomumepust

JlaGopaTopHble 3aHATHUSA:

OK 01
OK 02
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Pemenue 3aa4 Ha ONpCACIICHUC BCPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB IIPHU

PA3IUYHBIX TUIIAX BSaHMOHeﬁCTBHﬂ T€HOB, COCTABJICHUEC I'CHOTHUIIMYCCKUX CXEM CKPCUIMBAHUA

Tema 2.8. OcHoBHOE conepxaHue
CuenjieHHO€e IIpakTnyeckue 3aHATHS:
HacJlel0BaHue 3axonbl T. Moprana. CuenseHHoe HacjleJ0BaHUE T€HOB, HapyILIEHUE CLETUIEHUA. XPOMOCOMHAas TEOPUs OK 01
NPU3HAKOB HACJIEJICTBEHHOCTH. | eHeTHueckoe KapTUpoBaHUE XpoMOcoM. Vcronb30BaHNE KPOCCUHTOBEPA IS OK 00
COCTaBJICHHS] TEHETHYECKHUX KapT XpPOMOCOM
JlaGopaTopHbIe 3aHATHS:
Pemenue 3aa4 Ha ONIpCACIICHUC BCPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB IIPHU
CICTINICHHOM HACJICAOBAHWH, COCTABJIICHUC T'CHOTUITNYCCKUX CXCM CKPCIIHBAHUA
Tema 2.9. OcHoBHOE conepxaHue
I'eneTuka nmoJia IIpakTnyeckue 3aHATHS:
XPpOMOCOMHBIN MEXAHU3M OMPEIEIICHHS T0J1a. AyTOCOMBI U MOJOBBIE XpPOMOCOMBI. ['OMOramMmeTHbIN 1
reTeporaMeTHbIN NoJ1. ['eHeTrnueckas CTpyKTypa MoJIoBbIX XpoMocoM. HacnenoBanue npru3HaKos, OK 01
CLEIUICHHBIX C M1OJIOM OK 02
JlaGopaTopHbIe 3aHATHS:
Pemenue 3aa4 Ha ONpCACIICHUC BCPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, CLHCIIJICHHBIX C
IMOJIOM, COCTABJICHUEC 'CHOTUITMUCCKUX CXEM CKPCIIUBAHUA
Tema 2.10. OcHoBHOe conep:kanue OK 01
I'enernka TeopeTnyeckoe o0yueHne: OK 02
YeJi0BeKa Kapuortun yenoBeka. MeTobl H3yueHuUsl TEHETUKU YeJIOBEKa: FeHealoTn4ecKuil, OlM3HEI[0BbIH,

[IUTOTCHETUYECKUN, OMOXUMUYECKUH, TIOMYIAIIMOHHO-CTaTUCTUYeCKuil. HacnencTBeHHbIe 3a001eBaHMs

yenoBeka. [ 'eHHbIe 1 XpOMOCOMHBIE 00JIe3HH uenoBeka. boje3Hu ¢ HacaeICTBeHHOM
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mpeaApacInoIoOKCHHOCTBIO. 3HaucHUE MGI[HLIHHCKOﬁ TFCHCTUKHU B MPCAOTBPAIICHUN U JICUCHUHN I'CHCTUYICCKUX

3a00JIeBaHMI YeI0BEKA

JlaGopaTopHbIe 3aHATHS:

Pemenue 3aa4 Ha ONpCACIICHUEC BCPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, UCIIOJIb3YyA
MCTOJbI TCHCTUKH YCJIOBCKA, COCTABIICHUC T'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUS. HpeI[CTaBJIeHI/Ie YCTHBIX

COOOIIIEHUH C TIpe3eHTAIMEel O HACIICICTBEHHBIX 3a00JICBAaHUIX YEIIOBEKa

Tema 2.11. OcHOBHOe co/iep:KaHue
3akonomepHoctu | Teopernueckoe o0yuyenme:
N3MEHYUBOCTH B3aumopneiicTBie reHOTHIIA M cpelibl TpU (opMUpOoBaHUU (eHOoTHNA. I3MEHUNBOCTh IPU3HAKOB.
KauecTBeHHBIE U KOJIMUECTBEHHBIE IIPU3HAKU. BUIbl N3MEHUMBOCTHU: HACJIECTBEHHAS] U HEHACJIEICTBEHHASI.
3aK0H TOMOJIOTHYECKUX PSIOB B HacheACcTBeHHON n3MeHunBoctu (H.W. BaBuios).
IIpakTyeckue 3aHATHSA:
MoaudukaoHHas, Wi GeHOTHIIHYEeCKass U3MEHYUBOCTb. PoJb cpenbl B MOIM(UKAITMOHHON OK 01
n3MeHunBocTH. Hopma peakiuu npusHaka. BapualimoHHbIN ps M BapUALIMOHHASI KpUBasi. XapaKTEPUCTUKA OK 02
MOIU(PUKAITMOHHON U3MEHYHBOCTH OK 04
HacnencrBenHast, Wiy reHOTUNIMYECKask M3MEHUYNBOCTh. KoMOMHATHBHAS H3MEHYNBOCTb.
MyTanuonHas “3MEHUYUBOCTb. Buabl MyTanuil: FeHHbIE, XPOMOCOMHBIE, T¢HOMHBIE. [IpH4nHBI
BO3HMKHOBEHUS MyTallUl
JlaGopaTopHbIe 3aHATHS:
Pemenue 3anay Ha onpeneneHre TUIIAa MyTalUK [P Iiepejade HacJIeCTBEHHBIX IPU3HAKOB, COCTABIEHUE
TEHOTUITMYECKUX CXEM CKPEINBAHUS
Tema 2.12. OcHoBHOe conep:kanue OK 01

TeopeTnyeckoe o0yueHne:
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Ceaexuus

OpPraHu3MoB Cenexuus Kak Hayka. MeTozbl celleKIIMOHHOM paboThl. ['eTeposuc u ero npuduHsl. MIckyccTBeHHBIH 0TOOD:
MaCCOBBIN ¥ MHAMBUIYAJTbHBIN. JTanbl KOMOMHAITMOHHOU cenekiuu. CopT, mopoja, mMTaMM o
ANTOpUTMBI pELIEHNE 3a/1a4 Ha ONpPEAEIEHNE BO3MOKHOIO BOSHUKHOBEHMSI HACIEICTBEHHBIX IPU3HAKOB T10 o
CEJIEKIIMH, COCTABJIEHUE T€HOTUIINYECKUX CXEM CKPELIMBAHUS
Paznen 3. Teopusi 3Bo1I0ONNH 14
Tema 3.1. OcHoBHOE conepxaHue 2
HcTtopus Teoperuueckoe o0yueHue: 2
IBOJIIOMOHHOrO | IlepBbie 3BOMIOIIMOHHBIE KOHLIENIUU. ['panyanucTudeckas 3BotoruonHas konuenus JK.b. Jlamapka.
YYEeHUs JBwxyume cuibl 3Bostonnu. Kpeannonusm u tpanchopmusm. Cucremaruka K. JIunHes u e€ 3HaueHue ams
OK 02
dbopMupoBaHUs UAECH FBOIOLUH
OK 04
[TpennocbuIKy BOSHUKHOBEHHS TapBUHU3MA. DBOIONMS BUA0B B Ipupoae. boprba 3a cyiiecTtBoBaHue.
EctecTBennslit oT60p. JJuBeprenuus npu3HakoB 1 Buoo0pa3oBanue. OCHOBHBIE MOJOKEHUS
cuHTeTHYecKoi Teopuu 3Boironuu (CTI). Ponb 3BoMONIMOHHON Teopun B (GOpMUPOBAaHUH HAYYHOH
KapTUHBI MUpPA
Tema 3.2. OcHoBHOE conepxaHHue 2 OK 02
MuxkposBosawuus | [Ipaktuyeckue 3aHATHA: 2

MuKpo3BOIIOIMS U MAKPOABOJIIOLMS KAaK 3Tallbl 3BOIIOIMOHHOTO Tpoliecca. ' eHeTnueckue OCHOBBI
9BOJIONMH. MyTaluy ¥ KOMOMHALIMY KaK 3JIEeMEHTapHBINA YBOJIIOIMOHHBIN MaTepuait. [Tomynsmus kak
3JIeMEHTapHas €IUHUIA SBOJIOIUH.

JBwxymme cuibl (pakTopsl) 3BOIONUH. MyTallMOHHBIN MPOIecC 1 KOMOWHATHBHAS N3MEHUYNBOCTb.

Murpartusi. M3omsius nomysitmii: reorpaduueckas (IpocTpaHCTBEHHAs), OMOJIOTHYeCcKas
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(penpoyKTHBHASA).
EcTtecTBenHbI 0TOOp — HampaBstomui (hakTop BOMOIKMU. boprbda 3a CylecTBOBaHHE Kak MEXaHU3M
JIEHCTBUS €CTECTBEHHOTO 0TOOpa B MOMy susax. Bua u ero kputepun (rpusHaku). BumooOpa3zoBaHue Kak

pe3yJIbTaT MUKPO3BOJIFOLIUN

Tema 3.3. OcHOBHOe co/iep:KaHue
MaxkposBosaonus | [IpakTuueckue 3ansaTus:
MakposBosmrorus. PopMbl 1 OCHOBHBIC HarpaBieHus MakpolsBotonuu (A.H. CesepiioB). [Tyt OK 00
JOCTHXKEHHS] OMOJIOTUYECKOTO Mporpecca: apoMopdo3, uanoaganTaius, oomas aerenepanus. Metosl
U3yUYeHHsI MAaKPOIBOJIOIUH. 3aKOH 3apobieBoro cxoacta (3akoH K. bapa). buorenernyeckuii 3akon (.
I'exkens, . Mromep). Ob1ue 3akoHOMEPHOCTH (TIPaBUIIa) SBOIOIHH
Tema 3.4. OcHoBHOE conepxaHue
Bo3nukHoBenue n | [lpakTnueckue 3ansTus::
pa3sBHUTHE KM3HM | [ MIIOTE3BI U TEOPUM BOZHUKHOBEHHUS KU3HU Ha 3eMiie: KpeallnOHU3M, CAMOIIPOU3BOJIbHOE (CIIOHTAaHHOE) OK 02
Ha 3emue 3apoX/IeHUE, CTAllMOHAPHOE COCTOSIHUE, MaHCTIepMus, 61omod3. Hauano opranndeckoii BooLuy. OK 04
[TosiBieHME MTEPBBIX KIETOK. DBOIIOIUS METa00IM3Ma. DBOJIOIUS MEPBHIX KIETOK. [IpokapuoTh! 1
sykapuoThl. [IponcxoxkieHne MHOTOKJIETOUHBIX OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX IAPCTB 3YKAPHOT.
OcHOBHBIE YePTHI IBOJIOLNN PACTUTEIBHOTO MUpPa. OCHOBHBIE UEPTHI HIBOJIIOLIMU KUBOTHOTO MHpa
Tema 3.5. OcHOBHOe co/lep:KaHue OK 02
IIpoucxoxnenue | Teopernueckoe o0yuyeHnme: OK 04
YeJI0BEeKa — AHTpoImoJIorus — Hayka o yesnoBeke. CucreMaTH4ecKoe N0JI0KeHNe yenoBeka. CXOCTBO YeIOBEKA C
aHTpoNnoreHe3 JKUBOTHBIMU. OTIINYNSA YEIOBEKA OT )KUBOTHBIX. [IpsAMOX0KAEHNE N KOMILJIEKC CBSI3aHHBIX C HUM

MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta M BTOPOW CUTHAIBHOM cucTeMbl. COOTHOIIEHUE OMOJIOTHYECKUX U
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COLMANIBHBIX (PAKTOPOB B aHTPOIOTeHE3E

IMpakTHyecKue 3aHATHS: 2

OCHOBHBIE CTaJJM AaHTPOIOTeHe3a. J[pronurexn — npeKy YyesoBeKa 1 4eJI0BeKOOOPa3HbIX 00€3bsH.

[IporoanTpomn — npeAecTBEHHUK YelloBeKa. ApXaHTpon — ApeBHENIINI uenoBek. [laneoanTpon — qpeBHUM

yesoBeK. HeoaHTpoIl — uesioBek COBPEMEHHOT0 TUIIA. DBOJIOLUS COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PAChl: €BPONICOUAHAS (€Bpa3uiiCKas), HErpO-aBCTPATIOUTHAS

(3xBaTOpHaIbHAs ), MOHTOJIOUAHAS (a3UaTCKO-aMepUKaHCKas ). BpeMs 1 MecTO BOBHUKHOBEHUS

YeJI0Be4YECKUX pac. EAMHCTBO 4eI0BEUECKUX pac

JlaGopaTopHbie 3aHATHSI 2

Bpewmst 1 myTH paccenenus yenoBeka 1o ranete. [IpucnocoO0aeHHOCTh YeIoBeKa K Pa3HbIM YCIOBHIM

cpenbl. Biiusiaue reorpaduueckoii cpesl Ha MOp(HOIOTHIO M (PU3HOJIOTHIO YeTOBeKa
Pasnea 4. DxoJiorus 22
Tema 4.1. OcHoBHOe conepxaHue 2
JKoJIOTHYecKue Teoperuueckoe o0yueHue: 2
(paxrTopsI 1 Cpenpl 0OuTaHMsI OPraHU3MOB: BOHAS, HA36MHO-BO3IyIIIHAS, TOYBEHHAs, BHYTpUOpPTraHu3MeHHast. OU3UKO- OK 01
cpelbl JKU3HU XMUMHYECKHE 0COOEHHOCTH cpell 00MTaHusl opraHu3mMoB. [Ipucnoco0ieHns OpraHu3MoOB K KHU3HHU B Pa3HbIX OK 07

cpenax. [Torstue axonorudeckoro dakropa. Knaccudukarms sxonorudeckux dpaktopos. [IpaBuino

muHumyMa 1O. JInbuxa. 3akon TonepantHoct B. llendopna
Tema 4.2. OcHOBHOe co/iep:KaHue 6 OK 01
IHonyasimusi, IIpakTHYeckne 3aHATHS: 2 OK 02
coo0miecTBa, DKoJoru4eckasi XapakTepUCTUKa BUJA U MOMYJIAIUU. DKOJIOTUYECKAsl HUIIIA BUJIA. DKOJIOTMUECKUE OK 07
IKOCUCTEMbI xapaktepuctuku nonynauuu. Coobiiectsa u 3xocucteMsl. buonenos u ero crpykrypa (B.H. Cykaues).

Csi3u MeXy opranuzMamMu B 6uoreHo3e. CTpyKTypHbIe KOMIIOHEHThI 9KOCHCTEMBI: MPOIYIIEHTBHI,
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KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB 1 MOTOK SHEPIUu B 3kocucteMe. Tpopuieckue ypoBHU.
AHTpONOreHHbIE SKOCUCTEMBL. ATpOIKOCHCTEMBI. OTIMYHUS arpO3KOCUCTEM OT OMOT€OLIEHO30B.

Ypb6oskocuctempl. OCHOBHBIE KOMIIOHEHTBI YPOOIKOCUCTEM

JlaGopaTopHble 3aHATHUSA:

Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENIN YKOCUCTEMBL. briomacca 1 mpoayKius. DKOJOTHUECKUe
nMpaMUIbl yKces, Onomacchl ¥ S3Hepruu. [IpaBuiio nupaMuabl SHEPTUH.
Pemienne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JJaHUH MO IIEPEHOCY BEIECTBA M DHEPIHU B 9KOCUCTEMAX C

COCTaBIJIEHHE TPOPHUECKUX IIeTIeH 1 MUpaMUI OMOMACCHI U SHEPTHH

Tema 4.3. OcHoBHOE conepxaHHue
buocdepa - TeopeTnueckoe o0yueHune:
rjodajbHas buocdepa — xxuBas obonouka 3emin. Pazsutue npeacrasnenuii o 6uochepe B tpynax B.M. Bepnaackoro.
IKOJIOTHYECKas Ob6nactu 6uocdeps u e€ coctas. Kuoe BemiecTBo O6Hochepsl U ero GpyHKIHH OK 01
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus orochepsl. OcobeHHOCTH OrOoCchepsl Kak r100abHOM 3KOCUCTEMBI. OK 02
Junamuueckoe paBHOBecue B Onocdepe. PurmudnocTh siBnennii B Onocdepe. KpyroBopoTsl BemecTs u OK 07
OMOTEOXUMHYECKUE IUKITBL. [ 100a1bHbIC IKOIOTHIECKHE TPOOIEMbI COBPEMEHHOCTH U ITYTH MX PEIICHHUS
JlaGopaTtopHble 3aHATHUSA:
Penienune npakTHKO-OpPUEHTHPOBAHHBIX PACYCTHBIX 3a/1a4 Ha ONPE/IeIICHUE IO HACAKICHHH JJIs
CHIDKEHHSI KOHIICHTPAIIMHU YTIIEKUCIIOTO ra3a B aTMoc(depe CBOEro peruoHa MpOKUBAHHS
Tema 4.4. OcHOBHOe co/lep:KaHue OK 01
Biausinue IIpakTnyeckue 3aHATHS: OK 02
AHTPONMOTEHHBIX | AHTPOIIOTEHHbIE BO3/IeHCTBUS Ha Onocdepy. 3arpsa3HeHUs Kak BUJ aHTPOIIOI'€HHOTO BO3ICHCTBUS OK 04
(daxTopoB Ha (xumuueckoe, usuuecroe, buonozuueckoe, omxoovl npousgoocmaa u nomped.ienus). AHTPONOreHHbIE OK 07

BO3/eiicTBUs Ha aTMocdepy. BozaelicTBus Ha ruapochepy (3azpsasHenus u ux UCMOYHUKU, UCTNOUWeHUs
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ouochepy 600). BoznelictBus Ha nmutocdepy (deepadayus nouswl, 8ozoelicmaue Ha 20pHble NOPOOa, HeOpQ). IK...
AHTpOTIOTE€HHBIE BO3JICHCTBUS HA OMOTHYECKHE COOOIIECTBA (1eca u pacmumenbhble cO0OWecmaa,
JHCUBOMHBLU MUP)
JlaGopaTopHble 3aHATHSA: 2
Pemennie npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJJaHUH 110 COXPAHEHUIO MIPUPOIHBIX PECYPCOB CBOETO
peruoHa npo>KUBaHUS

Tema 4.5. OcHoOBHOe coiep:KaHue 8

Bausinue IIpakTHYeckHe 3aHATHSA: 4

COIMATBbHO- 310poBKE U €ro cocTaBisomue. akTOPhI, TOJOKUTEIBHO U OTPUILIATETHHO BIHSIONINE HA OPTaHU3M

IKOJOTHYECKHX 4eloBeKa. BpeHble MPUBBIUKY: MTOCIEICTBUS U MpodmiakTrka. [[pobiemMa TeXHOTeHHBIX BO3ICUCTBUN HA

¢pakTOpoB Ha 3JI0POBBE YeIOBEKa (IEKTPOMArHUTHBIE M0JIsL, OBITOBAsI XUMUS, U30BITOUHBIE ITYMbI, paAHalus U T.11.).

310POBbE Ananranusi opraHu3Ma 4esoBeka K (hakTopaMm OKpy Karoulei cpesbl. 3aluTHbIE MEXaHU3Mbl OpraHu3Ma

YyeJsioBeKa YeloBeKa. 3M0POBhE M PaOOTOCIIOCOOHOCTb.
[Tpununs! popmMupoBaHus 310poBbecOeperaroiero noseaeHns. Gusnyeckas akKTUBHOCTD U 3/10POBBE. OK 02
I'pynnsl 310poBbs. OCHOBBI 3aKanuBaHus. buoxumMuueckue acekThl palMoHaIbHOro nuranus. [Ipasuna OK 04
0€301acHOTO UCIOJIb30BaHUS OBITOBBIX MPUOOPOB U TEXHUIECKUX YCTPOUCTB OK 07
JlaGopaTopHbie 3aHITHS: 4
OmnpeneneHre CyTOYHOTO pallOHA ITUTAHUS
Cosznanne MHIUBUYaTbHOM MaMSATKH [0 OpPraHU3alliy pallMOHATbHON (PU3NYECKON aKTUBHOCTH

IIpome:xxyTouHasi arTecTanus (IK3aMeH) 4

Bcero: 126
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3. YcioBus peaju3anuu NporpaMMbl 001e00pa3oBaTebHOM AU CIUTIIHHbI
3.1. Jlna peanu3zanuM NPOrpamMMbl JUCHUIVIMHBI JOJKHbI ObITH NPEAyCMOTPEHbI CjeAYyIOIIHEe ClenuaJbHble

NnoMemeHus .
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Kabuner «buonocuu», ocHalIeHHBIA 000pYyJOBaHUEM: MeOENb, JOCKA, MEJ, HArsAHbIe MOCOOUs (KOMIUIEKTHI YIEOHBIX
Ta0JMII, TUIAKATOB), TEXHUYECKUMH CPEICTBAMH OOYyYEHUS: KOMIBIOTEP C YCTPOWCTBAMHM BOCIPOU3BEICHUSI 3BYKa, MPUHTED,
MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM, YKa3Ka-IIPe3eHTEpP ISl IPE3CHTAIUH.

JlabopaTtopusi, oOCHamIeHHass OOOpyJOBaHHEM IS MPOBEACHUS 3aHATHA: MHKPOCKOIMBI, CEKYHIOMEpP, TOHOMETP,
nabopaTopHas nocyjaa (mpoOUpKH, MOACTABKU AJIsi TPOOUPOK, MUHIETHI, MECOK, CTYIKH C MECTUKAMU, TPEAMETHbBIE U MMOKPOBHBIE
CTEKJIa, CTEKJITHHBIC TMAJIOYKH, MPENapoBAbHBIC Wb, (UIBTpOBalbHAS Oymara (candeTKu), CTaKaHbl) THNEPTOHUYCCKUN
pacTBOp xjopuaa HaTpus, 3%-HbII pacTBOp MEpPOKCHAA BOIOPOJA, PACTBOP HOAa B HOIUCTOM Kalluu, TJIMUEPUH, KIyOHU
KapTodes, JIUCT AOAEH KaHaJACKOU, TUI0J] pssOMHBI 0OBIKHOBEHHOM (PsSOMHBI WM TOMAaTa), JIYK pernyathlii, pa3Be/ICcHHbIE B BOJE

TIPOAKH);

3.2. UudopmannoHHoe odecnevyeHue peain3auy NporpaMmmbl

1. JIns peanuzauuu nporpammbl OMOIMOTEUHBbINH (OHA 00pa3oBaTENbHON OpraHU3alluU JOJDKEH MMETh Me4YaTHbIEe W/UIU
AIIEKTPOHHBIE 00pa30BaTeNbHbIE M MH()OPMALMOHHBIE PECYPChI, PEKOMEHIOBAHHBIE JJIsl MCIIOJIIb30BaHUS B 00pa30oBaTeIbHOM
MpOIECcCe, HE CTaplle MATH JeT C MOMEHTAa U3JaHusl.

2. PexkomeHmyemble TeyaTHblE H3JaHUS [0 pealM3aluu  o0I1e00pa3oBaTeNbHON AUCHUIUIMHBL IPEJICTABICHBl B
METOAMYECKIX PEKOMEHIAIUAX M0 OPTaHU3alui 00yUYEeHHUSI.

4. KoHTPOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHHs 00111e00pa30BaTeJIbHOM U CHUIIIMHBI
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KoHTpoib U olleHKa pe3yhbTaTOB OCBOSHHUS 00IIe00pa30BaTeIbHON AMCIUIUIMHBI PACKPBIBAIOTCS 4Yepe3 TUCIUTLINHAPHBIC
pe3yNbTaThl, HalpaBleHHbIE HA (popMuUpoBaHUe OOLIMX U MPOPECCUOHAIBHBIX KOMIIETEHIIUN 10 pa3/iesiaM U TeMaM COJIepKaHus

y4eOHOro MaTepHana.

Ooman Pazgen/Tema Tun oueHOYHbIX MEPONIPUATHIA

KOMIICTCHIUSA

Pazgen 1. KiteTka — cTpyKTYPHO-(DYyHKUIMOHAJIbHAS

¢ANHNIIA )KHUBOI'0

OK 02 Tema Nel.1. buonorus kak Hayka 3anonHeHne TaOIMIBI ¢ ONTMCAHUEM METO/I0B MUKPOCKOITUPOBAHHMS C
UX JOCTOMHCTBAMHU M HEJOCTATKAMHU.

3anonmHeHue TadnuIbl «BKiag y9eHbIX B Pa3BUTHE OMOJIOTHI

OK 02 Tema Nel.2. O6mast XapakTepuUCTUKA )KU3HU 3arosHeHNe CPaBHUTEIHHON TaOIUIIBI CXO/ICTBA M PA3INIUNA )KUBOTO

" HE )KHUBOT'O

OK 01 Tema Nel.3. buonorndecku Ba)KHbIE XUMUYECKUE DpPOHTAIBHBIN ONPOC

OK 02 COCIMHECHUS [TonroToBka ycTHBIX COOOIIEHUH ¢ Tpe3eHTanuen
OK 04

OK 01 Tema Nel.4. CtpykTypHO-QYHKIIHOHANBHAS opranu3anus  |OneHuBaeMas IUCKYCCHS IO BOIIPOCAM JICKITHH
OK 02 KJIIETOK

OK 04

OK 01 Tema Nel.5. CtpykTypHO-(hyHKIIMOHAIBHBIE (PaKTOPHI @poHTANIBHBIN 0IIpOC

OK 02 HACJIEICTBEHHOCTU Pazpabotka rioccapus
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Pemenue 3amau Ha onpeeneHue MOCIe0BaTEIbHOCTH HYKJICOTHIOB

OK 01 Tema Nel.6. IIponieccbl MaTpUYHOIO CUHTE3A @poHTANIBHBIN 0IIpOC

OK 02 Tect «IIponeccel MATPUYHOTO CUHTE3A»
Pemenue 3a1ay Ha onpeeneHre nocaea0BaTeIbHOCTH aMUHOKHCIIOT
B MOJIEKyJe Oenka
Peuienue 3aga4u Ha onpeiereHUE MOCIEI0BATEIbHOCTH AMUHOKHUCIIOT
B MOJIeKyJIe OelKa B clTydae U3MEHEHUS TIOCIeI0BATEIIbHOCTH
HykieotunoB JJHK

OK 02 Tema Nel.7. Heknerounslie popMbl KU3HH OpOHTAIBHBIN ONIPOC

OK 04 IMonroroBka ycTHBIX COOOIIEHUI ¢ Ipe3eHTalel (BUPYCHBIE U
OakTepuanbHbIe 3a001eBaHus. OOIME MPUHIUIIBI UCITOTH30BAHUS
JIEKapCTBEHHBIX BemecTB. OCOOEHHOCTH MPUMEHEHUS
AHTUOMOTHKOB)

OK 02 Tema Nel.8. OOMeH BeniecTB U MPEBPAILICHUE SHEPTHH B @poHTaAIBHBIN OITPOC

KJIETKE 3anoiHeHne CPAaBHUTEIHLHONU TaOIUIBI XapaKTEPUCTHK THIIOB

oOMeHa BeIIeCTB

OK 02 Tema Nel.9. J)KusuenHblil UK KIETKH. Muto3. Melio3 OO0cyxIeHne 1Mo BOmpocaM JIEKIIHH

OK 04

Pasznen 2. CtpoeHue u pyHKIIMHA OPraHu3Ma
OK 02 Tema Ne2.1. Ctpoenue opranuzma OueHuBaemasi TUCKYCCHUS
OK 04 [ToaroToBKa M MPEACTABICHUE YCTHBIX COOOIIEHUN ¢ TPE3CHTAINEH
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(MMMYHHUTET, HTHPEKIIMOHHBIE 3a00JICBaHUs, YTTHICMHIH, BAKITMHAIIHS )

OK 02 Tema Ne2.2. ®opMbl pa3MHOXKEHHSI OPraHU3MOB OpPOHTAIBHBIN ONPOC
3anonHeHne TaOIMIBI ¢ KPAaTKOH XapaKTepUCTUKONW U PUMEpaMu
($hopM pa3sMHOKEHHSI OPTAaHU3MOB
OK 02 Tema Ne2.3. OHTOreHe3 JKUBOTHBIX U YEJIOBEKa Pa3paboTka nTeHTH BPEMEHH C XapaKTePUCTUKON ITAlOB OHTOTCHE3a
OK 04 OTJIEJIbHOM TPYIIION )KUBOTHBIX U YEJIOBEKA 110 MUKPOTPYIIIIam
Tect/ompoc
OK 02 Tema Ne2.4. OnTorenes pacteHuit CocrapneHue KU3HEHHBIX [IUKIIOB PACTEHUI MO OT/AeIaM
OK 04 (MOXOBUIHBIE, XBOIIEBUIHBIC, TAIOPOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
MTOKPHITOCEMEHHBIE)
OK 02 Tema Ne2.5. OcHOBHBIE TOHATHS T€HETUKU Pazpabotka rioccapus
Tect
OK 02 Tema Ne2.6. 3aKkOHOMEPHOCTH HACJIEIOBAHUSA @poHTaIBHBIN OIPOC
OK 04 Tect o Bonpocam JeKIUU
Pemenue 3a1au Ha onpeneneHrne BEpOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU MOHO-, AH-, TOJTUTUOPUIHOM U
aHAJIM3HUPYIOIIEM CKpPEIIMBAaHUH, COCTABJIEHUE T€HOTUITHYECKUX
CXEM CKpEIINBAHMS
OK 01 Tema Ne2.7. BzaumoneicTsre reHoB Tect
OK 02 PazpaboTka rioccapus

Pemenue 3aaa4 Ha ONpCACIICHUC BCPOATHOCTH BO3HUKHOBCHUSA
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HACJICACTBCHHBIX IIPHU3HAKOB ITPU Pa3JIMYHBIX THUIIAX
B3aI/IMO,I[eI\/'ICTBI/I$I T'€HOB, COCTABJICHUC I'CHOTUIITHNYCCKHUX CXEM

CKpEILLIMBaHHUS

OK 01
OK 02

Tema Ne2.8. CuernyieHHOE HacIeOBaHUE TPU3HAKOB

Tect

PazpaboTka rioccapus

Pemenwne 3ama4 Ha onpesenieHue BEPOATHOCTA BOZHUKHOBEHUS
HACJICACTBCHHBIX IMPU3HAKOB ITPU CUCIIJICHHOM HACJICAOBAHUH,

COCTAaBJICHHUEC I'CHOTUIINYCCKUX CXEM CKPCIIHBAHUA

OK 01
OK 02

Tema Ne2.9. 'eneTuka mosia

Tect

Pazpabotka rioccapus

Pemenue 3ana4 Ha onpezeneHre BEpOATHOCTH BOZHUKHOBEHHUS
HACJIEICTBEHHBIX NTPU3HAKOB, CLIEIUIEHHBIX C [TOJIOM, COCTABIICHHE

TFCHOTHUIIMYCCKUX CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema Ne2.10. I'eneTnka yenoBeka

Tect

PazpaboTtka rioccapus

Pemenue 3amau Ha onpeeneHre BEpOITHOCTH BOSHUKHOBEHHUS
HaCJICIACTBCHHBIX HpI/IBHaKOB, I/ICHOJ'H:By}I MCTOABI TCHCTUKHU YCIIOBCKA,
COCTABJICHHE TEHOTUITUYECKUX CXEM CKPEIIMBAHUS

[ToaroToBka yCTHBIX COOOIIEHUH C TIPE3EHTAIIMEN O HACIICICTBEHHBIX

3a00JIEBAHUAX YEITOBEKA

OK 01

Tema Ne2.11. 3aKkOHOMEPHOCTH U3MEHUYUBOCTH

Tect
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OK 02

Pemenue 3amau Ha onpeeneHue TUIA MyTaIlMK MPY TIepeaade

OK 04 HAaCJEACTBEHHBIX NMPU3HAKOB, COCTABIIEHHE T€HOTUITUYECKUX CXEM
CKpELIMBaHUS

OK 01 Tema Ne2.12. Cenekius opraHuzMoB Tect

OK 02 PazpaboTtka rioccapus
Pemrenue 3aau Ha onpeeneHrue BO3MOKHOTO BOSHUKHOBEHUS
HAaCJIEACTBEHHBIX MPU3HAKOB MO CENEKIINHU, COCTABIICHUE
TeHOTUIIMYECKUX CXEM CKPEIIUBAHUS

Pasznen 3. Teopusi 3BoJIIOIIUA

OK 02 Tema 3.1. McTopus 3BOIIOLMOHHOIO yUEHUS @poHTAIBHBIN 0IIPOC

OK 04

OK 02 Tema 3.2. Mukpo3BOJIIOIUS OpOoHTAIBHBIN OMPOC

OK 02 Tema 3.3. MakpoaBonronus OnenuBaemast IUCKyCCHUS

OK 02 Tema 3.4. BO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emJie OpoHTAIBHBIN OIIPOC

OK 04 [ToaroToBKa M MpeACTABICHUE YCTHOTO COOOIIECHUSI BOSHUKHOBEHHUS U
Pa3BUTHSA KUBOTHOTO M PACTUTEIHLHOTO MUpa

OK 02 Tema 3.5. OpOoHTAIBHBIN OMpoC

OK 04 [IpoucxoxaeHue yeaoBeKka — aHTPOIOTEeHE3

Pasznea 4. Dxoorus
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OK 01

Tema 4.1. Dxomornueckue GakTOPbI U CPEIBI KU3HHU.

Tect 1o 3koI0rH4YecKUM (paKTOpam U cpeiaM KU3HU OPraHU3MOB

OK 07

OK 01 Tewma 4.2. [Tomynsiusi, cCOOOIIECTBA, YKOCUCTEMBI CocraBiieHue cXeM KpyroBOpoTa BEILECTB, UCIONIb3Ysl MaTepHabl

OK 02 JIEKITAH

OK 07 Pemenne npakTHKO-OpHEHTUPOBAHHBIX PACUSTHBIX 3aaHUI 1O TIEPEHOCY
BEILIECTBA M DHEPTHU B SKOCUCTEMAX C COCTABJICHHE TPODUUECKHX LeTel
U nupamu]] OHOMACChI M DHEPIHU

OK 01 Tewma 4.3. buocdepa - rmobanbHas skonoruueckas cuctema |OrneHnuBaeMasi TUCKyCCHUs

OK 02 Tect

OK 07 Pemienne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 HA

OIMPCACIICHUC TIJIOoIaan Haca)KI[eHI/Iﬁ AJI1 CHUKCHUA KOHLICHTPAlun

YIJICKHUCIIOTO ra3a B aTMocq)epe CBOCTO PCTrUOHA MMPOKUBAHUA
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OK 01 Tema 4.4 Bnusare aHTponoreHHbIX GakTopoB Ha Ouochepy |Tect

OK 02 Pemienne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aIaHUM 110
OK 04 COXPAHEHUIO ITPUPOJHBIX PECYPCOB CBOETO PETMOHA MTPOKUBAHUS
OK 07

OK 02 Tema 4.5. OueHuBaemasi TUCKyCCHUS

OK 04 BnusiHue conuanbHO-3KOIOTHYECKUX (PaKTOPOB Ha 370pOBhE | BhImoHEeH s TPaKTUYECKUX 3adaHui:

OK 07 4eJI0BEKa “Omnpenenenre CyTOYHOIO pallioHa MUTaHus

“Co3ganve HHANBUTYAIbHOW MaMATKHU IO OpraHu3aluu

panmoHaNbHON (PU3NUECKON aKTUBHOCTH

40




OK-1
BapuanT 1
Cnoco0eH ocylecTBIAATh KPUTHYECKUI aHAIU3 NPOOJIEeMHBIX CUTYallHil HA OCHOBE
CHCTEMHOI0 MOAX0/1a, BLIPA0ATHIBATH CTPATErHIO eiiCTBUIA

TecToBbIE 3aJaHUA 3aKPbITOI'0O THIIA C BLIﬁOpOM CAUHCTBCHHOI'O IIPABHJBbHOI0 0TBETA

1. CornacHo KJIETOYHOI TEOPHUH, KJIETKA — ITO eINHULIA
a) ICKyCCTBEHHOTO 0TOOpa

0) ecrecTBeHHOT0 0TOOpa

B) CTPOCHHUSI OPTaHN3MOB

') MyTallUii OpraHu3ma

2. Kakoe cBOMCTBO XapaKTEPHO JJIf "KUBbBIX TeJl MPUPOIAbI —OPraHU3MOB, B OTJIHYHE OT
00bEeKTOB HEKUBOM NPUPOAbI?

a) pUTMUYHOCTh

0) IBIKEHUC

B) Pa3apakuMOCTh

I) pocT

3. MUTOXOHAPHUH OTCYTCTBYIOT B KJIETKAX

a) pbIObI-TIOMyTast

0) TOPOACKOM JIACTOUKH

B) MXa KyKyUIKAHA JIbHA

r) OakTepun cTaIIOKOKKa

4. Y BUpPYCOB npouecc pa3sMHOKeHHUs MPOUCXOAUT B TOM cjay4dae, ec’Ii OHH
a) BCTYIAIOT B CAMOMO3 C PACTCHUSMU

0) mapa3suTHPYIOT BHYTPH KICTKH

B) HAXOJATCS BHE KIJIETKU

I') IPEBPALIAIOTCS B 3UTOTY

5. B siape KJeTKH jJucTa Tomata 24 xpomocombl. CKOJIBKO XpOMOCOM Oy/eT B siipe KJIETKH
KOPHSI TOMAaTa IocJjie ee JeJieHus?

a) 12

0) 24

B) 36

r) 48

6. MoJiekyJibl AT® BbINOJHAIOT B KJIeTKe QYHKIUIO

a) 3allUThl OT AHTUTEI

0) KaTaIM3aTOp PEAKIIUU

B) TPAHCIIOpPTA BEILIECTB

') aKKyMYJISITOpa SHEPTuu

7. K 3ykapuoTam OTHOCATCS

a) KUIIeYHast

MayTovKa

0) ame0a

B) XOJICPHBI BUOPHOH

T') CTPENTOKOKK

8. Kakue reHsl nposiBJIsIiOT CBOe AeliCTBHE B IEPBOM TMOPHAHOM NOKOJICHUHU?
a) aJyIeNIbHBIC

0) TOMHUHAHTHBIC

B) PEIICCCUBHBIC

I') CLICTUICHHbIE

9. YyeHue 0 ABH:KYIIHUX CHJIAX IBOJTIOLMHU CO31aJ
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a) XKan baruct Jlamapk

0) Kapn JIuneit

B) Yapan3 [lapBun

r) XKopx broddon

10. IIpumepom B3aUMOOTHOIIEHUIT MAPA3UT-XO3SIUH CJIYKAT OTHOLLIEHUS MEKIY
a) JTMIIAaRHUKOM U Oepe30it

0) paKOM-OTIIETHPHUKOM U aKTUHUEH

B) JIATYIIKOW U KOMapoM

I') 4eJIOBEUYECKON aCKapuI0i U YEIIOBEKOM

11. Kakoii u3 nepe4ucjieHHbIX (P)AKTOPOB OTHOCAT K a0MOTHYeCKUM?
a) BbIOOpOYHast BEIpyOKa jeca

0) MHOT00Opa3ue NTHIL B JIECY

B) COJICHOCTh TPYHTOBBIX BOJI

) oOpa3oBaHue TOPPSIHBIX OOJIOT

12. Kakasi u3 npuBeleHHbIX NUIIEBBIX LeNneil COCTABIEHA NPABUJIbHO?
a) MEHOYKA-TPEMIOTKA—KYK JIUCTOCI—>PaCTEHUE—SICTPEO

0) )XyK-JIMCTOEI—pacTeHHe—TEeHOYKa TPEIOTKa—sICcTped

B) MIEHOYKA-TPEIIOTKa—SICTPEO—PpacTEHUE—IKYK JINCTOE]

T') pacTeHHE—KYK-TMCTOCI—TIEHOUKA TPEIOTKa— SCTPeO

13. KonkypeHuusi B c00011eCTBAX BO3HUKAET MEXKIY

a) XUIHUKAMH U )KePTBaMU

0) mapasuTamMu M X03si€BaMHu

B) BUIAMH, U3BJICKAIOIIUMU TIOJIb3Y U3 CBS3H JIPYT C IPYTOM

T') BUJIAMH CO CXOJIHBIMHU MTOTPEOHOCTSIMHU B pecypcax

14. BuoxumMu4yecKkue peakunu, NPOTeKAIIIHE B OPraHNu3Me, YCKOPSIIOTCS
a) MUTMEHTaMH

0) Topmo3amu

B) (hepMeHTaMuU

I') BATAMHUHAMU

15. CoumanbHbie GaKTOPHI IBOJIOLIHMHE CHITPAJIN BAKHYIO POJib B (OPMHUPOBAHUM Y
YyeJsioBeKa

a) YIUIOIICHHON TPYIHOM KIETKH

0) 4iIeHOpa3ebHOM peun

B) IIPSIMOXOXKACHUS

r) S-00pa3HbIX U3rHO0B TO3BOHOYHHKA

3aaHue OTKPBITOr0 THIIA
Jonumure He0OX0AMMOE CJI0BO, YTOOBI 3AKOHYMTH ONpe/IeIeHue
16. Kakast Hayka n3y4aeT HCKOMAaeMble OCTaTKU BHIMEPIINX OPTaHU3MOB?
17. BI/IOHOJII/IMepBI, MOHOMCPAMU KOTOPLIX ABJIAIOTCA aMUHOKHUCIOTHI HA3bIBAOT
18. KneTku npokaproT B OTJIMYKME OT KJIETOK 3YKApUOT HE UMEIOT

19. Vuacrox JIHK, B koropom 3akomupoBaHa uHpoOpMamus O CTPYKType OIHOro Oeika -

20. Cocyna, 10 KOTOPOMY KPOBB JABUKETCS OT CepAlla -

BapuanT 1
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Cnoco0eH ocynecTBIAATh KPUTHYECKUI aHAIU3 NPOOJIeMHBIX CUTYallHil HA OCHOBE
CHCTEMHOI0 MOAX0/1a, BLIPA0ATHIBATH CTPATErHI0 JeiiCTBUIA

TecToBbIE 3aJaHUA 3aKPbITOI'0O THIIA C BLIﬁOpOM CAUHCTBCHHOI'O IIPABHJBbHOI0 0TBETA

1. Kakas Hayka n3y4yaeT KJICTOYHbIN YPOBEHb OPraHU3ALUM KU3HU?

a) obmras 6uomorus

0) TUCTOJIOTHS

B) IIUTOJIOTHS

T)MOJIEKYJISIpHAst OMOJIOTUs

2. HeoOpaTumble KaueCcTBEHHbIE H3MEHEHHSI CBOIICTB Opranusma?

a) pPUTMHYHOCTb

0) pa3BuTHE

B) pa3ipaXxUMOCTh

T') poCcT

3. Yka:xxuTe NpaBUJIbHYI0O MEPAPXHYHOCTD KMBO NPHUPOABI:

a) TKaHU - KJIETKH - OPTaHbl - OPraHU3MbI - MOJIEKYJIbI - MOMYJISIIIUH - 9KOCUCTEMBI
0) MOJIEKYJIBI - KJIETKH - TKAHU - OPTaHU3MBI - OPTaHBI - MOITYJISALUH - SKOCUCTEMBI
B) KJIETKH - TKaHU - OPTaHbl - OPTaHU3MBbI - MOJIEKYJIBI - IIOMYJISLUHU - SKOCUCTEMbI
T') MOJICKYJIBI - KIIETKH ~TKaHH -OPTaHBI - OPTaHU3MBI - TTOTYJISIITUH - 9KOCUCTEMBI
4. [locTosiHHbIE CTPYKTYPHbIE KOMIIOHEHTHI U TOILIA3MbI HOCSIT HA3BAHHE:
a) XpOMOCOMBI

0) SAIPBIIIKI

B) OpraHOM/IbI

T') BKJIIOUEHUS

5. IToJi0:xeHMe 0 TOM, YTO J100asl KJIEeTKA BOZHUKAET JIMIIb B pe3yJbTaTe AeJeHUs APYroi
KJIETKH, chopmMyaupoBa:

a) A. BaHH JleBeHI'yk

0) M. Ilnetinen

B) T. llIBann

r) P. Bupxos

6. Cpenn yriieBoaoB MHOT0 nojiuMepoB. Ux MOHOMepamMH sIBJISIIOTCS:

a) MPOCTHIE caxapa

0) aMHUHOKHCIIOTBI

B) JIUTTHIBI

') MUKPO3JIEMEHTHI

7. I1o cTpOEHUIO KJIETOK IPUOBI SIBJISIIOTCS:

a) MpOKapuoTaMH

0) syKkapuoTamu

B) JIOKJICTOYHBIMU (hOpPMaMU KU3HU

T') HEKJICTOYHBIMH (hOpMaMHU

8. Ilpu3Hak, He NMPOSIBJISIOIMIicA B THOPUAAX MEPBOro NOKOJIEHNs NMPHU CKPelIUBAHUM ABYX
Pa3JMYHBIX 10 TEHOTHILY YUCTHIX JTUHUIM:

a) TOMHHAHTHBIN

0) pereccuBHbBIN

B) TOMO3HUT OTHBIH

T') TETEPO3UTOTHBII

9. Ilpouecc, B pe3yJibTaTe KOTOPOr0 BLIXKMBAIOT H OCTABJIAIOT OTOMCTBO 0CO0M C
MOJIe3HBIMHU B IAHHBIX YCJIOBHAX HACIEACTBEHHBIMH U3MEHEHUSIMM:

a) HaCJIe/ICTBEHHAst U3MEHYUBOCTD

0) ecTeCTBEHHBIN OTOOP
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B) MOIU(UKAIIMOHHAS U3MEHYUBOCTh

I') KOMOMHATHBHAS U3MEHYUBOCTH

10. Kakoii n3 nepe4ucjieHHbIX ()AKTOPOB OTHOCST K AHTPONOIreHHbIM ?
a) XUMHYECKHE (PaKTOPBI

0) KOCBEHHBIC BO3/ICHCTBHS OPTaHU3MOB JPYT Ha ApyTa

B) IpsSIMbIE BO3/ACUCTBUS OPraHU3MOB JIPYT Ha JIpyra

T') BO3JICHCTBHS YeI0BeKa Ha IPUPOIY

11. OnpenennTe NPaBUIBHO COCTABJEHHYIO MUILEBYIO HEMb.

a) sicTped — Apo3]1 — ryceHulla — Kpanua

0) KpanuBa — APO3]1 — T'yCEHHIIa — SICTPeO

B) TYCEHHIIA — KpanmuBa — APO31 — IcTped

I') KpanmuBa — TYCEHHIIa — JIPO31 — SICTPed

12. Pojib ’kMBOTHBIX B OMOTreol[eHO3e 3aKIHYaeTC B

a) pa3pylIeHUH U MUHEPATU3allii OPraHUYECKUX BEILIECTB

0) CMHTE3¢ OPTaHUYECKUX BEIECTB U3 HEOPTaHUYIECKUX

B) YYaCTHH B Ilepeiaye SHEPTUU MO LEMsIM MUTaHU

r) oborameH aTMochepbl KUCIOPOIOM

13. Bupyc Hapymaer sKu3HeesATeJIbHOCTh KJIETKU-X035UHA I0TOMY, YTO:
a) pa3pymuiaer KIeTOUYHYI0 MeMOpaHy

0) KJIeTKa TepsIEeT CIIOCOOHOCTD K PENPOIYKIIHH

B) pa3pyIIaeT MUTOXOHIPHUH B KIIETKE X035 HHA

r) JIHK Bupyca ocymecTBisieT CHHTE3 COOCTBEHHBIX MOJIEKYJT Oelka

14. OcHoBHasi npu4YMHA OOPHOBI 32 CyLIECTBOBAHHE:

a) BO3/ICHCTBHE YEIIOBEKA

0) HexBaTKa IMUIIH

B) TEXHOTEHHBIC KaTaCTPO(PbI

') MHOrooOpasue BU0B

15. ®opMa NO3UTHBHBIX B3AaUMOOTHOLIEHHH, TPH KOTOPOH 0CO0M 0JJHOT0 BHAA UCIOJIb3YIOT
SKHJTHIILE

WM TeJIO APYroro BUAA AJsl 3a1UTHI OT BParoB WJIH NepeIBHKeHHUs.
a) XUIHUYECTBO

0) Koomneparus

B) KBapTHUPAHCTBO

') HEUTpaIu3m

3aaHue OTKPBITOr0 THIIA
Jonumure He0OX0AMMOE CJI0BO, YTOObI 3AKOHYMTH ONpe/lesIeHue

16. Kakast Hayka M3y4aeT CTPOEHHUE U KU3HEEATEIbHOCTh )KUBOTHBIX ?

17. CocoOHOCTBH KMBOTO OPraHU3Ma pearupoBaTh Ha BHEIIHUE UM BHYTPEHHHUE PA3IPAKUTETN?
18. benku, kKaTaau3upyronme XuMAUYECKUE PEaKIuU -

19. B opranusme uenoBeka UMEETCs BbIIEIUTENbHAS CUCTEMA, TJIABHBIM OPraHOM KOTOPOH
SABIISIFOTCSI

20. AtmochepHbIif BO3yX MOMaJaeT B OPraHu3M 4eJOBEKa Yepe3 HOCOBYIO HIIM POTOBYIO
II0JIOCTh, OTKY/Ia TOCTYIAET B TOPTaHb U Jlajiee 4epe3 Tpaxero U OpoHXHU B

KJIIOY x TECTY OK-1

No 3ananus BepHsiit oTBeT BepHsiit oTBeT Kpurepun
Bapuanr 1 Bapuanr 2
1 B B 1 6 — monmHOE coBNaeHUE C BEPHBIM OTBETOM
0 6 — ocTayNbHBIE CITyYan
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2 r 5 1 6 — monmHOE coBNaeHUE C BEPHBIM OTBETOM
0 6 — ocTaybHBIC CayYan

3 r I 1 6 — moTHOE COBMAACHUE C BEPHBIM OTBETOM
0 6 — ocTaNpHBIE CITyYan

4 5 B 1 6 — monmHOE coBNaeHUE C BEPHBIM OTBETOM
0 6 — ocTaybHBIC CayYan

5 B r 1 6 — ogHO BEepHOE COOTBETCTBHE
0 6 — ocTaNbHBIE CITyYan

6 r A 1 6 — moTHOE MPaBUIIBHOE COOTBETCTBUE
0 6 — ocTayNbHBIC CayYan

7 5 5 1 6 — moTHOE COBMAACHUE C BEPHBIM OTBETOM
0 6 — ocTaNbHBIE CITyYan

8 5 A 1 6 — monmHOE coBNaeHUE C BEPHBIM OTBETOM
0 6 — ocTayNbHBIC CayYan

9 B 5 1 6 — moTHOE COBMAACHUE C BEPHBIM OTBETOM
0 6 — ocTaNpHBIE CITyYan

10 r r 1 6 — monmHOE coBNaeHUE C BEPHBIM OTBETOM
0 6 — ocTayNbHBIC CayYan

11 B r 1 6 — moTHOE COBMAACHUE C BEPHBIM OTBETOM
0 6 — ocTaNpHBIE CITyYan

12 r B 1 6 — monmHOE coBMaeHUE C BEPHBIM OTBETOM
0 6 — ocTaybHBIC CayYan

13 r r 1 6 — moTHOE COBMAACHUE C BEPHBIM OTBETOM
0 6 — ocTaNpHBIE CITyYan

14 B B 1 6 — monmHOE coBNaeHUE C BEPHBIM OTBETOM
0 6 — ocTaybHBIC CayYan

15 5 B 1 6 — moTHOE COBMAACHUE C BEPHBIM OTBETOM
0 0 — ocTaypHBIE CITyYan

16 ATTEOHTOJOT S 300710 1 6 — monmHOE coBMNaeHUE C BEPHBIM OTBETOM
0 6 — ocTayNbHBIC CayYan

17 BEJIKU PA3JIPAXKIMOCTb 1 6 — moTHOE COBMAACHUE C BEPHBIM OTBETOM
0 6 — ocTaNpHBIE CITyIan

18 SITIPA TOPMOHBI 1 6 — monmHOE coBNaeHUE C BEPHBIM OTBETOM
0 6 — ocTayNbHBIC CayYan

19 I'EH [OUKH 1 6 — moTHOE COBMAACHHE C BEPHBIM OTBETOM
0 6 — ocTaybHBIE CITyYan

20 APTEPUS TIETKUE 1 6 — monmHOE coBNaeHUE C BEPHBIM OTBETOM

0 6 — ocTaybHBIC CayYan
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