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1. OBLIAA XAPAKTEPHCTHKA PABOYEN [IPOT'PAMMBI
OBI{EOBPA3OBATE/ILHOM JUCIAILUINHE] «BHOJIOT Hsl»

L1, Mecro ameunmnmp: g CTPYKTYpe 00pazoBatensHoii nporpammer CI1O:
OO6meobpasosarensyas JUCUHIIINHA «buonorusy ABJIIETCS o0s13arenbHoH YACTRIO

obmmeoGpasoBarensHoro K18 00pa3oBaTens o POTPaMMBI B co0TBETCTBIM ¢ DI'OC CIIO

BJ1.08 Bmomorus mo COCHHanbHOCTH - 33.02.01 dapmarms
L.2. Temn n nanupyempie PE3YABTATLI OCBOCHHST AHCIUTLIHHbI:

L.2.1. Teas o6meoGpasosaresnoii JHCUHTLIMHBI
Memn:  dopmuposanme Yy OOYYaIOmuXcs CHCTEMB 3HAHHH o PA3IMYHBIX  YPOBHAX SKH3HH CO 3HAHHEM
COBPEMCHHEIX NPELCTABICHHI O JKUBO} TIPUPO/IE, HABBIKOB N0 MPOBENCHHI0 GHONOTHUECKHX MCCIEN0BaHHH ¢

OKpy2Karommei cpere.
3anayn:

OBnazienne ymennaMn mormuecin MEICIIHTE, OOOCHOBEIBATE MECTO W ponb GHOMOTHYECKUX 3HaHMI B
TIPAKTHYECKOH NIeATENBHOCTH Mofelt, PasBHTHH COBPEMCHHBIX TEXHOIOTHI ONPCICIATh XKHUBEIE OOBLEKTH B
1IPUPOAE; 1POBOAMTE HAOMIONEHHS 32 SKOCHCTEMAMH ¢ HEMBIO MX OMHMCAHWSA W BBISBIEHHS €CTECTBEHHLIX W
AHTPOTIOrCHHEIX M3MEHEHMIL; HAXOINTE U AHATU3MPOBATE MHPOPMALIHIO O YKUBBIX 00BeKTaX;

® Passamue nO3HABATENBHEIX HHTEPCCOB, HMHTEIIEKTYANBHEIX | TBOPUYECKHX  crocoOHOCTEl
o0yuaromuxcs B mpouecce M3YYCHUS OHONOTHYECKIX ABIICHHIL; BBIIAKOIAXCA  NOCTHIKEHHH  GrONOTHH,
BOmenmnX B ofievenoseyeckyro KYILTYDPY; CNOMHEIX M IPOTHBOPEYHBHIX MYTEH PA3BUTHS COBPEMEHHLIX
HAyYHBIX B3IUIANOB, HIEH, TeopHi, KOHUCTIMH, IHIoTe3 (0 CyIHOCTH 1 TMPOUCXOMIICHUN JKHU3HH, HeJIOBEka) B
XOZI€ PAOOTEI ¢ PA3TMYHBIMK HCTOYHUKAMH UH(pOpManmy;

® Bocruranne y6exennoctn B HEOOXOMMMOCTH MO3HAHHS  SKUBO;E NIPHPOAEL,  HEOOXOLUMOCTH
PALUIOHAIBHOTO IPUPOIOTIONE30BAHAS, GEPEKHOr0 OTHOMWICHHS K HMPHPOJIHEIM pecypeam u Okpyskaromeit cpexe,
COOCTBEHHOMY 3JI0POBBIO; YB&KCHHS K MHEHHIO ONIOHEHTA IIPH 00CY i /IeH I OHonornyeckux npobiiem;

® Hcnons3osanme NPUOOPETENHBIX GHONOTMYECKHX 3HANMI 11 YMEHUH B NOBCEAHEBHOMN HH3HU 1A

1.2.2. TlnannpyemuIe pesyasTatsl ocBoemus 00111€00pa30BA TEILHOM JHCHMILTHEL] B coorsercTBHE ¢ ®I'OC CIO 1 Ha

ocHose ®I'OC COO

Ocoboe s3Hauenne aMCHMIMEA HMeeT pu hopmupoBanmd u pazsutin OK u [IK OKO01, OK02, OK04, OK07,
IIK1.11,, TIK2.5

IIpenveTnsie pesynsTats! yueGHoi MUCLIMIITAHEL, Ha 0CHOBaHHH [IpHKasom Munncrepersa npocseienns PO
No371 ot 18.05.2023 «06 YTBEPHKACHHH (eiepanbHoit 00pasoBaTesHoil HPOrpaMMBI cpeHero ofimero o0pasoammsy,
YCTaHOBJICHBI HA. yTIIyONEHHOM YpOBHE.



Koa n HanmenoBanue Ilnanupyemble pe3yibTaThl 0CBOCHHS JHCHHILTHHBI
thopmupyemBbIX
KOMIETeHIHii Ob6mue JucoHIIHHApPHbIE
OKO01.Bribupats B vacTu TpyR0BOTr0 BOCHHTAHMS: - cpOpMHpPOBATH 3HAHUS O MECTE M PONIH OHOJIOIHH B
CTOCOOBI pemeHns - TOTOBHOCTB K Tpy/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, CHCTEME ECTECTBEHHBIX HAYK, B (JOPMHpPOBAHHH
3amayq Tpynomodue; COBPEMEHHOH €CTeCTBEHHOHAYYHOH KapTHHEI MUADA, B
podeCCHOHATEHOM - TOTOBHOCTb K aKTHBHOM JeATeNbHOCTH TEXHOIOTHYECKOH 1 IIO3HAHMH 3aKOHOB IPUPOJEL B PEHICHUH )KH3HEHHO
HEATETBHOCTH COLIMAIBHOM  HAIIPaBJIEHHOCTH, CIOCOOHOCTH HHULIMUPOBATD, BaKHEIX COIHANIBHO-3THYECKHX, 3KOHOMHYECKHX,
IPHUMEHHTENBHO K IUIAHAPOBATh U CAMOCTOSITENIBHO BBITIONHATH TaKYIO OKOJIOTHYECKHX IIpoOJieM 4YelOBEYECTBa, & TAKXKE B
Pa3IHIHBIM NEeATeNbHOCTE; PELIEHHH BOIIPOCOB  PAIMOHAIBHOTO
KOHTEKCTaM - HHTepec K pa3uyHbM chepam npodeccHOHaNbHOH IIPUPOAOIIONLE30BAHUS; B (JOPMHUPOBAHUH IEHHOCTHOTO

JIEATEIbHOCTH,
OBnagenuie yHHBEpCATLHEIMH YUeOHBIMU TO3HABATEILHEIMH
IOEHCTBHUAMM:

a)0a30Bble JJOrHYecKie AeHCTBHS:

- CaMOCTOSTENbHO (OPMYITUPOBATE U AKTYAIM3UPOBATh
npobJieMy, paccMaTpUBaTh €€ BCe CTOPOHHE;

- YCTaHABIUBATH CYLIECTBEHHBIH IPH3HAK MIIH OCHOBAHMS JUIS
CPaBHEHM, KIaccH(uKaImu 1 0600IIeH S,

= OHpGI[GJIHTB LICJIH JACATCIIBHOCTH, 3a1aBaTh IIapaMeETPhI U
KpHTepHH HX TOCTHIKCHHS,

- BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHMS B
paccMaTpUBAEMEIX ABJICHHAX;

- BHOCHTH KOPPEKTHBEI B ICATEILHOCTE, OLICHUBATH COOTBETCTBHE
PE3YJIBTATOB LIEJISIM, OLIEHHBATh PUCKH MOCIEICTBHI
HeATeNLHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIUICHHE NP PELISHAN KHU3HEHHEIX
podieM

OTHOIIEHHUA K IIPUPOJIe, OOIIECTRY, YENIOBEKY; O BKIaje
POCCHHCKHX M 3apyOEKHBIX YIEHBIX-OHOIOTOB B Pa3BHTHE
OHonoruy; QyHKIMOHATBHOM IPAMOTHOCTH YeJIOBEKa IS
PEIICHI KU3HEHHBIX podieM,

- YMETB BJIaJeTh CHCTEMON OHONOrHYECKUX 3HAHHH,
KOTOpas BKIIIOYAET:

OCHOBOIIOJAraloIHe OUONIOIHYECKHE TEPMHHBI B TOHATHS
(oKHM3HB, KIIETKA, TKaHb, OPraH, OPTraHH3M, BUI, IO JISIIHS,
3KOcHCTeMa, OHOLIeHO3, Onocdepa; Meraboimsm,
rOMEO0CTa3, KIETOYHbIH HMMYHHTET, OMOCHHTE3 DelKa,
OHOMOIMMEEL, IMCKPETHOCTh, CAMOPET'Y JISIIHS,
CaMOBOCIIPOHU3BEICHHE, HACIIEICTBEHHOCTD, H3MEHIHBOCT,
3HEPro3aBUCHMOCTD, POCT H PA3BHTHE);

Ounonormaeckue Teopun: kierounas reopus T.11Banna,
M.IInetinena, P.BupxoBa; KIOHAIEHO-CENEKTHBHOIO
ummyHnurera [1.9pmx, .M. Meunukopa, xpoMocoMHas
TeopHs HaclencTBeHHocTH T.Moprana, 3aKoH




0)6a30Bble HCCTe0BATEbLCKHE ACHCTRHST:

- BIAJETh HaBEIKaMH y4eOHO-HCCIIEN0BATEMbCKOM
JeATENbHOCTH, HABBIKAMM Pa3peIleHus podiem;
-BBISBJIATh [PHYMHHO-CAEJICTBEHHEIE CBA3H M AKTyaH3HPOBATH 3a]ady,
BBUIBMTATh THIIOTE3y € pENICHMH, HAXOOWTH ApIyMEHTH Ui
JOKa3aTe/bCTBA CBOMX YTBEPIKICHIIH, 33/1aBaTh TAPAMETPEl H KPUTEPUH
pelneHus;

- AHAM3HPOBATE TOJyYCHHEIE BXOJE PEIICHHs 3ajiaq pe3yJIbTaThl,
KPUTHYECKH  OLEHMBATh HX  JIOCTOBEPHOCTh, IIPOTHO3MPOBATh
H3MEHEHHE B HOBBIX YCITOBHSAX;

- YMCTh NEDEHOCHTh 3HAHHS B T03HABATEJBHYIO H MPAKTHYECKYIO
00macTH KHU3HEACATETHHOCTH;

- YMETb HHTEI PHPOBATH 3HAHMSA M3 Pa3HBIX IIPEAMETHBIX 00JIacTel;

- BBJIBHTATh HOBHIC WICH, NPE/IArarTh OPUTHHANBHEIE IOIXOMBl W
pelieHHs;

- CHOCOOHOCTH HX MCIIOJIB30BAHHUS B
COLMAIBHOM NPaKTHKE

H  IIPOCKTHOH

[M03HABATENIFHOH U

3apojpiieBoro  cxoxacrtea K.bspa, spomoumonHnas Teopm{—’

Y. /lapeuma, cHHTeTHYECKas TEOpHS  IBOJFOLH, TEOPHs
AHTPOIIOreHe3a Y. lapeuna; TEOpHst OuoreomneHo3a
B.H.Cykauépa; ywenms H.M.Basuiosa- o LEHTpax

MHOT00OpasHs M IPOMCXOKIEHHS KyIBTYDHEIX —PACTEHEH,
AH.CepepmoBa -~ 0 mOyMIX W HampaBIeHWAX 9BOJTIOITHH,
B.M.Bepnanckoro — o 6uocdepe;

3aKOHBI (€1MHO00PA3US TIOTOMKOB TIEPBOTO ITOKOMCHHS,
PpacLIerIeH s [IPH3HAKOB, HE3ABHCHMOI0 HACIEIOBAHHMS
npu3HakoB ['. MeHzens, ClenIeHHOro HaCIeI0BAKS TIPH3HAKOR
H HapyIIeHUs CUCrieHys reHoB T. Moprasa; roMonornaeckux
PANIOB B HAaCHECTBEHHOM M3MeHuuBocTH H.M. Basuioga,
regeTideckoro paprosecusd [k Xapmm B.BaiinGepra;
3apogeimeroro  cxozxcrea  K.bapa, Onorenerueckoro
sakona O.I'exxend, d.Mromrepa);

TPHHIAIIE (YACTOTHI FAMET, KOMIUIEMEHT apHOCTH); TIpaBHIIA
(MunnMyma FO. JInGrxa, SK0I0rHIecKol MHpaMHIE Yucer,
OHMOMACCEHI U SHEPTHH);

runoTessl (koauepsatHoi A.J1.Omapusa, nepeuanoro 6yimona
Iox. Xompeitna, muxpocdep C. Gokca, pubosmma T.Yex);

- C(OpPMHMPOBATh  YMEHMS  PACKPHIBATE  COJEpIKAHHE
OCHOBOIIONIArarOIIMX ~ OHONOTHYECKHX TEOPHH M IHIIOTe3:
KICTOYHOH, ~ XPOMOCOMHOH,  MYTalHOHHOI, 9BOIIFOIIMOHHOH,
IPOUCXOMKICHHS JKH3HH M 4YelIOBEeKa; BIAIEHHE CHCTEMON
3HaHWH 00 OCHOBHEIX MeTOHAaX HAyYHOTO IO3HAHMS,
HCTIONB3YEMBIX B OMONOTHYECKHX HMCCICHOBAHHAX  KUBLIX
0DBEKTOB M 5KOCHCTEM (ONHCAHHE, H3MEPEHHE, TIPOBEICHHE
HaOmo1eHuiA); croco0aMH  BBISBIECHHS W OLIEHKH
AHTPOMOreHHEIX M3MEHEHHIE B IPHPOJIE;

- COpMHpOBaTE  yYMEHHA pAacKpHIBATh  OCHOBOIOJATAOIIHE
OMONIOTHYECKHE  3aKOHH M 3aKoHOMepmoctH  (I.Memzens,
T.Moprana, H.M.Basunopa, D.I'ekkens, ® Mronepa, K.bopa),
TPAHHIIE MX IPHMEHHMOCTH K JKHBBIM CHCTEMAM;

-YMETB BBIJIEIATH CYIIECTBEHHbIE [IPH3HAKH:




+CTPOEHHS BHPYCOB, KJIETOK MPOKAPHOT H SYKAPHOT;
+OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHH3MOB, BHIIOB,
OHOreo1eH030B, 3K0ocHCTEM B OHOChEpE;

+CTpOEHHA OPraHOB M CHCTEM OPTaHOB PACTeHWH, XHBOTHEHIX,
9eN0BeKa;

+TIPOLIECCOB HKM3HENEATENPHOCTH, NPOTEKAOMIX B OpraHM3Max
PAaCTeHHH, )HBOTHBIX H YETOBEKA;

+OMoMorHYecKHX Iporieccos: 0OMeHa BemecTs (MeTabommsM),
HHGOpMAIM M [pPEeBpAlleHHs  JHEPrHH,  OpOKEHHS,
aBTOTPOGHOrO M reTepoTpOdHOro THUIIOB MHTAHKS, (POTOCHHTE3A
M XEMOCHHTE3d, MHTO3a, MeH03a, rameToreHesa, aMOpHOreHesa,
HOCT3MOPHOHAEHOTO Pa3BUTHS, Pa3MHOKEHHS,
HHIMBHIYaJIbHOTO PasBHTHA OpraHu3Ma (OHTOreHe3a),
B3aHMOJICHCTBHS 'CHOB, T€TEPO3HCa,;

+HEHCTBHH  HMCKYCCTBEHHOTO  0T0Opa,  CTabHIH3UpYIOIIEro,
JBHAYIIET0 M Pa3phIBAIOMIETO €CTECTBEHHOTO 0TOOPA;
+aJUIONAaTPUUECKOr0 M CHMIIATPHYECKOr0  BHA000Pa30BaHHS;
+BIMAHMS IBIDKYIIUX CHJT 9BOJIIOLMH HA TeHO(OHT
TIOTTYJISIITIY;

+IPHCTIOCOONCHHOCTH OpPraHH3MOB K Cpejie oburams,
yepelOBaHHs HallPaBIeHHH BOFOLIHI;

+KpyroBopoTa BEIIECTB U OTOKA YHEPTHH B IKOCHCTEMAX;

- IpuOOpECTH ONBIT TNPUMEHEHHS OCHOBHBIX  METOJOB
HAy4HOTO  [O3HAaHHs, HCIONE3YeMBIX B  OHOJIOTHH:
HAOMIOJEHMs M ONMCAHMS JKHBBIX CHCTEM, IIPOLIECCOB H
ABIEHMH; OpraHM3allMd U TIPOBEACHHS OHOJOrHYECKOro
3KCTIIEPUMEHTA,  BBIABWKCHHA  [HIOTE3,  BBIIBIATH
3aBUCHMOCTH MEXIY HCCIEIyeMbIMH BETHIMHAMHE, 0OLACHATE
MOJNYYEeHHbIE pe3yabTaThl H  (QOPMYTHPOBATE BBIBOABI C
HCIIONIb30BaHHEM HAy4HbIX NOHATHI, TEOPHI 1 3aKOHOB;

- chopMHpPOBAaTh YMEHHS BBIIEIATH CYNIECTBEHHBIE MMPH3HAKH
BHPYCOB, KJIETOK MPOKAPHOT H 3YKAPHOT; OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX ~OPraHM3MOB, BHJOB, OHOr€OIECHO30B H
5KOCHCTEM; OCODEHHOCTH TIPOLECCOB OOMEHa BEIeCTB H
IPEBPAIIEHNs SHEPIUU B KIETKE, (OTOCHHTE3a, ITACTHIECKOrO B




SHEPIETHYECKOTO ~ OOMeHa, XeMOCHHTE3a, MHTO3a, Meio3a,
OILTOXOTBOPCHHA, PASBUTHA M PA3MHOEHHS, HHIMBHIYAIBHOIO
Pa3sBUTHA OpraHu3Ma (OHTOreHesa), GopsOHI 3a CYIIECTBOBAHHME,
€CTECTBEHHOI'O otbopa, BHI000pa3oBaHus,
TPHCTIOCOOIEHHOCTH OPraHM3MOB K Cpejie OOGHTAHMS, BIHSHIS
KOMIIOHCHTOB ~ OKOCHCTEM, aHTPOIOTeHHBIX M3MEHEHHH B
OKOCHCTEMAX CBOGH MECTHOCTH, KpYrOBOPOTA BEIIECTB I
TIPEBPAIICHIE SHEPTUH B GHOChepE;

- C(OPMHUPOBATE YMEHHMS HPHMEHSTS IOJIy4YeHHBIE 3HAHHA I
00bsCHERHMs GHONOTMYECKHX IPOLECCOB U ABJICHUH, Ui
NPUHATAA OPAKTHYECKHX PELICHHH B MOBCEHEBHOM KU3HU C
IENbI0  o0ecHeveHns 0e30IacCHOCTH CBOEIo 3JI0pPOBBSL M
3HOPOBbA OKPYIKAFOLIMX JIONEH, CODMI0IeHHs 370poBOTO 06pasa
KH3HH, HOPM TIDaMOTHOrO TIOBECHHS B OKPYJKarolieit
IIPHPOJHOH cpefe;

TIOHHUMAHHE HEOOXOMMMOCTH HCIIONB30BAHMS  JIOCTIDKEHEI
COBPEMEHHOH ouonoruu M OHOTeXHONOrMH s
PalMOHAIBHOTO PHPOIONIOIE30BAHHS;

YMEHHE  HCIONB30BATh  COOTBETCTBYIONIHE  ApryMEHTHL
OMOJIOTHYECKYI0O  TEPMHHOJOTHIO U CHMBONHKY  JId
JIOKa3aTeNnsCTBa poicTBa OpraHH3MOB PasHBIX
CHCTEMATHYECKUX TPYIIII;

B3aQMMOCBSI3H OPraHU3MOB M CPEBl OOHTaHHSL;

ENIMHCTBA YEIOBEYECKHUX PAC;

HEOOXOIMMOCTH  37I0POBOrO  00pasa  SKH3HH, COXpaHeHHs
pasHooOpasds BHIOB M 9KOCHCTEM, Kak YCIOBHA
COCYIIECTBOBAHHS IPUPOLIEI H YENIOBEUECTRA,

- COOPMHPOBATH YMEHM peImaTh GHONOTHUECKHE 3a[a49H,
COCTABJIATh FCHOTHITMYECKHE CXEMbI CKPCIHBAHMS /IS PA3HBIX
THIIOB HACICIOBAHMA NPH3HAKOB Y OPraHM3MOB, COCTABJISITE
CXEMBI TIEPCHOCA BEIIECTB H SHEPTHH B HKOCHCTEMAX (IieIH
MTAaHNS, THUINEBLIE CETH), BLIABILITH NIPHIHHHO-CIIENCTREHHDIC
CBA3H MCKIY HCCIIEYEMBIME OHOTOTHYECKHMH 00BEKTAMH,




TPOIECCAMH 1 SBICHUAMH;
NIENaTh BHIBOAEI M IIPOTHO3bl HA OCHOBAHHH II0JYYEHHBIX
pe3yNIbTaToB;

- C(QOPMHPOBATh YMEHHS KPHTHYECKH OLCHUBATH MH(OPMALIHIO
OMONOrHYECKOro COMEPKAHMA, BKIOYAIOIIYI0 MCEBIOHAYYHEIE
3HaHHMA M3 Ppa3iMYHBIX HCTOYHHKOB (CpelcTBa MAaccoBoif
uHboOpMAaIHH, HAYYHO-TIOITYJIAPHEIE MaTepHaIbl);
HHTEPIIPETHPOBATh  JTHYECKHE  ACIIEKTHl  COBPEMEHHBIX
HCCNENIOBaHMA B OHMONOTHH, MEIMINHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  I00ANBHBIE  OKOJNOTHYCCKHE  IPOOIEMEI
COBDEMEHHOCTH, (OPMHPOBATH 110 OTHOIIEHHI® K HHM
COOCTBEHHYIO MO3MLMIO, YMEHHE OIIEHHBATh OTHYECKHE
ACMEKTHl  COBPEMEHHBIX  HCCICHOBaHHE B obmacTu
OMOTEXHOJIOTMH M P€HETHYCCKHX TEXHOJIOTHH (KIOHHPOBaHKE,
HCKYCCTBEHHOE OIUTIOJOTBOPEHHE, HANpPABICHHOE H3MEHEHHE
TeHOMA U CO3JaHHe TPAHCTEHHBIX OPraHH3MOB);

- chopMHpOBaTb  YMEHHS  CO34aBaTh  COOCTBEHHBIE
[HCBMEHHBIE M  YCTHBIE COOOINEHHS HA  OCHOBE
OHONOrHYecKoi MH(OPMAIMH H3 HECKONBKHX HCTOYHHKOB,
TPAMOTHO HCIIOJIb30BATh IIOHATHIHEIN anmapar OHOJIOTHI,

- yMeThb  BBIIBHMIATh  THIIOTE3bl, [MpPOBEPATH  HX
OKCIIEPHMEHTANBHBIMU  CPEACTBAMH,  (GOpMYJHpYSl L€
HCCIIE/IOBAHNA, aHATM3HPOBATE MONYYEHHBIE Pe3YJIBTATh H IeIaTh
BBIBOJIEL,

- NPHHAMATh Y9acTHe B Hay4HO-MCCIEIOBATeNbCkol pabore mo
OHONOIMH, SKONOTMM M MejMIMHe, IIPOBOAMMOM Ha Oase
IIKOJIBHBIX HAy4yHEIX OOIECTB W MyONHMYHO TMpPENCTABIATH
TOJIyYEHHBIE DE3YIbTaTEl Ha YYEHHYECKHX KOH(EepeHIHIxX
PAa3HOrO YPOBHS;

OKO02. Ocymectsnsate
MOMCK, AHAIH3 H
UHTEPIPETALIHIO
HH(pOpMAIHH,
HECOOXOIMMOM IJis
BEITIOJTHEHHS 337124
npodeccHOHATBHOR
JIEATETBHOCTH

B o6macTy neHHOCTH HAYIHOrO MO3HAHMS:

-c(hopMupoBaHHOCTE MHPOBO33pEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOH IPAKTHKH,
OCHOBAHHOI'O Ha JIHAJIOTE KyJIBTYp, CIOCOOCTBYIOMIET0 OCO3HAHUIO CBOETO
MECTA B [OJUKYTETYPHOM MEDE;

- chOpPMHPOBATH YMEHHS KPHTHYECKH OLIEHUBATH
MHQOPMAITMIO  OHOJIOTHYECKOTO  COMCPIKAHHS,  BKIOYAKIIYIO
ICEBOOHAYYHBIE 3HAHMA W3 PasIHYHBIX HCTOYHHKOB
(cpemctBa  MaccoBOif  MH(OpMAIMM, — HAYYHO-TIOMYJISPHBIE
MaTepHAbI); HHTEPIPETHPOBATh STHUECKHE ACTIEKTH




- COBCPINCHCTBOBAHME A3BIKOBOH W UHTATENBCKOM KyNBTYpH Kak
CPEACTBa B3AUMMONEHCTBIS MEATY JIFOJBMH H [I03HAHHA MHDA;

- OCO3HAHHE LEHHOCTH HAYYHOH JEATENBHOCTH, TOTOBHOCTE
OCYIIECTBILITS  NPOCKTHY) M HMCCHIEHOBATENBCKYI0  JIGATEIBHOCTD
HHIMBUIYalbHO U B TPYIIIIE;
OBnajeHne  yHHBEpCAIBHEIME
HNEHCTBUAMH:

B)pabora ¢ uH(popMaLHei:

- BIAZCTh HABBIKAMH MONy4YeHHs HHPOPMALMH M3 HCTOYHHKOR
Pa3HBIX  THIIOB, CaMOCTOATENBHO —OCYMIECTBIATH IMOMCK, AHAIIS,
CHCTEMaTH3AIMIO H MHTCPIPETAMIO HHGOPMALIMM PA3THYHEIX BHIIOB
1 (QOpM NpenCTaBIeHNS;

= CO37aBaTh TEKCTHI B PAa3THYHBIX (GOPMATAX C YUETOM HASHAYCHHS
MH(OpPMALIMA ¥ TENEBOH ayIUTOPHH, BEIGHpas OITUMAIILHYIO (hopMy
TPEICTABICHUS U BH3Y aH3aLH;

y‘I66HLIMPI ITIO3HaBaTCBEHBIMH

- OLCHHUBATH HOCTOBEPHOCTL,  JIETHTHMHOCTE I/IHqJOpMaHHI/I, €C
COOTBETCTBHE IIPABOBEIMH MODPaIbHO-3THICCKUM HOpMam;

= HCIIOJIB30BaTE Cpeacraa HH(i)OpMaU‘PIOHHBIX H
KOMMYHHKAIIHOHHEIX  TEXHOJIOTHA B PEIICHHH  KOTHHTHBHBIX,

KOMMYHHKATHBHBIX M OpPTaHM3alMOHHBIX 3a1a4 ¢ COBJIOJIeHHEM
TpeOOBaHHIT SPrOHOMEKH, TEXHUKH GE30LACHOCTH, THUTHEHBI, PECYPC O
COEpeIEHHS, IPABOBBIX M ITHYECKHX HOPM, HOPM MH(OPMAIHOHHOMH
fe30macHOCTH;

- BJALCT HABBIKAMM DAclO3HABAHUS M  3ALIMTHL  MH(OPMALHH,
MH(OPMAIHOHHO# GE30MaCHOCTH JTMYHOCTH

OHoOIMH,

COBPEMEHHBIX  HCCHAENOBAHHHA B
OHoTexHOIOrHH;

- HHTCPIPETHPOBATH  JTHYECKHE  ACIIEKTEHI
HCCICIOBAHHH B  OHONOTWH, MEJMIHHE, OuoTexHomOrNY;
paccMaTpuBath  IMOOAMLHBIE  AKOIOTHYECKHE pobIeMbl
COBDEMEHHOCTH, (OPMHPOBaTh 10 OTHONEHHIO K HHM
COOCTBEHHYIO TIO3MIMIO, yMEGHHE OIEHHBATH 3THYIECKHE
ACIICKTBI  COBPEMEHHBIX  HCCIEIOBaHMHA B  0ONACTH
OMOTEXHOJIOrHH H I€HETHIECKUX TEXHOJIOTHIA
(xnoHupoBanue, MCKYCCTBEHHOE  OILIOJI0TBOpEHHE,
HAlpaBICHHOE H3MEHEHHE IeHOMA U CO3MalHe TPAHCTEHHEIX
OpraHU3MOB);

- cQopMHpOBaTR  yMEHHS  CO31ABATH  COGCTBEHHEIC
IIMCPMEHHBIE W YCTHBIE COOOLIEHHS Ha OCHOBE
Ouonormyeckoil HHPOPMALMH M3 HECKOJIbKHX HCTOYHHKOB,
T'PaMOTHO HCIIONB30BATh OHATHIHELH arapaT GHoTorHA

MEIUIIHHEE,

COBPEMEHHBIX

OK04. PaGorats
bddexTusHO
B3aUMOACHCTBOBATE
KOJLTIEramMH,
PYKOBOZCTBOM,
KITHEHTAMM;

B

KOJUICKTHBE H KOMaHie,

Ci

- TOTOBHOCTB K CaMOPA3BUTHIO, CAMOCTOATETBHOCTH 1
CaMOOIIPEACTIEHHIO;

-OBJIa/ICHHE HABBIKAMH YIe0HO-HCCIIEIOBATEIBCKOM, POEKTHOM 1
COLIMAILHOH AEATENEHOCTH;

OBnajienne yHHBep ca/lbHBIMH KOMMYHHKATHBHBIMH AefCTBHSIMH:

0) coBMecTHAS! J1eSITe/ILHOCTD:

- TIOHHMATBLHHCIIONL30BATHIIPCHMY IIECTBAKOMAH IHONMME THBH Ty a
JTBEHOHPaOOTEI;

- CGOpMHDOBAT  yMEHHS  CO31aBaTh  COBCTBEHHEIC
ITACEMCHHBIE M YCTHBIE COOOINGHMS HA  OCHOBe
Ouonoruyeckoit HMHQOPMAIIMM M3  HECKOJbKHX HCTOYHHKOB,
TPAMOTHO HCIOJIB30BAT NIOHATHHHBIM amiapaT OHONOTHI,

YMETE BEIIBHTATH THIIOTE3EI, IIPOBEPATE HX
OKCICPUMCHTAIPHEIMM  CPE/ICTBAMH,  (GOpMYIHpYS — [eib
HCCIIE/0BAHHA, AHA/I3HPOBATE IIOMyYeHHEIE PE3YIIBTATE H JEJATh
BBIBOIE;
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- UpMHEMATh NETH COBMSCTHOH JIETENBHOCTH, OPraHW30BHBATh K
KOOPITHHHPOBATH NEHCTBHA IO €€ IOCTHIKEHWIO: COCTABIIATH TLIAH
NEHCTBHM, DACHpPENeNiTs POJH C YYETOM MHEHHif YYaCTHHKOB
00CYITh PE3y BTATH COBMECTHOM PABOTEL;

- KOOpIMHUPOBAaTh M BBIIONHSATE paboOTy B YCIOBHAX PEANLHOTO,
BHDPTYAJILHOr0 K KOMOMHHPOBAHHOTO B3aMMOIEHCTBHS,

- OCYHIECTBIATH  NO3MTHBHOE  CTPATErHYECKOE IIOBEACHHE B
PA3IMYHBIX CHTYAIMAX, IPOSBILATE TBOPYECTBO H BOOOpasKEHHE, OBITH
HHHIAATHBHBIM

OBnajienne yHHBepCAILHBIMH Pery ISTHBHBIMU AefcTBHSIMA:

T) NpUHsITHE ce0si U APYTHX Jirojeii:

- TIPHHAMATH MOTHBBI U apryMEHTHI IPYTHX JOJIeH IIPH aHaTH3e
Pe3YIIBTATOB IESITETBHOCTIL

- IIPU3HABATE CBOE NPABO K IPABO IPYTHX JIOeH Ha OLIHOKH;

- PAasBUBATH CIIOCOOHOCTH NOHMMATH MUP C TIO3HIHH IPYTOrO
YeJI0BeKa

- IIpHHHMATh y4acTHE B HAYYHO-HCCIENOBATENMLCKON pabore no—[
OHOJNIOTHH, 3KOJOTHH M MEIHIHHE, IPOBOAMMONM Ha 6ase
IIKOMBHBIX HAYYHBIX OOWIECTB M MYOIMYHO NpPENCTABIATH
TIOJyYCHHDBIE  PE3YNBTATE HA YYEHHYECKHX KOH(EPEHIHsIX
PasHOro ypoBHs

OK07. CogeiictoBath
COXPaHEHHIO
OKPYKaKIIeH cpesl,
pecypcocbepexeHnHio,
s pexTHBHO
JeHCTROBATE B
Ype3BbIYaHHBIX
CHUTyalIMIX.

B obmactu sxomornueckoro Bocnuranns:

- C()OPMHMPOBAHHOCTL  3KOJNOTHYECKOMH KYJIBTYphl, IIOHHMAaHHUE
BIMSHHA ~ COLHANbHO-3KOHOMHYECKHX [POIECCOB HAa  COCTOSTHHE
NpHPOIHOH M  CONMANBHOM  CpENbl, OCO3HAHHE IJIOOAIBLHOIO
XapaKTepa 5KOJIOTHYECKUX PoDIeM;

- TUIAHAPOBAHHE M OCYIIECTBICHHE ICHCTBUI B OKpyIKaromiel cpeme
Ha OCHOBC 3HAHUA LENIeH YCTORYMBOrO Pa3BHTHS 4eJOBCUECTRA;
AKTHBHOE HMPHSITHE JIEHCTBH, IPMHOCAIIMX BPE/ OKpyKaromel cpee;

- YMEHHE TIPOrHO3MpPOBaTh  HEONArONpHATHEIE  3KOJOTHYECKHE
TOCNEACTBHS NPEANPHHAMACMBIX ICHCTBHUI, TIpeI0TBPAIIATS HX;

- PacIIMpeHHE  OmbiTa  JEATCNBHOCTH  HKOJOTHYECKOM
HaIpaBJICHHOCTH;

- OBIIAJICHUC HABBIKAMH y4eOHO-MCCIeN0BaTebCKOM, NPOSKTHOH |
COLUATHHON JEATETLHOCTH

- BIAJIETh CHCTEMOM 3HaHHH 00 OCHOBHBIX MeTOmax HAY49HOTO
TIO3HAHMA, HCHONB3YCMbIX B OHONOTHYECKHX HCCIENOBAHUSX
JKHBBIX ODBEKTOB M 3KOCHCTEM (ommcanme, H3MepeHwe,

NpOBeICHHE HAOMIOMeHHH); cIocODaMH BBISBICHHS 1 OLI€HKH
AHTPOTIOTeHHEIX H3MEHEHHH B IIPHPOIE;

= YMETb BEUIBJIATE OTIMYHTCIBHBIE IPH3HAKHA JKUBBIX CHCTEM,
B TOM 4HCIE TpHOOB, pacTeHMi, XHBOTHEIX M WelOBeKa;
IIPUCIIOCOOIEHHOCTE BUJIOR K cpezie o0MTaHMs, AabHOTHUECKUX W
OMOTHYECKHX ~ KOMIIOHEHTOB  3KOCHCTEM,  B3aHMOCBS3CH
OpraHM3MOB B COOOIIECTBAX, AHTPOIIOICHHBIX H3MECHEHHUIT B
OKOCHCTEMaX CBOEH MECTHOCTH;

- YMETh BBIJIENIATD CYIICCTBEHHEIE  IPH3HAKH
OHOJIOrHYECKHX MPONECCOB: 06GMEHa BEIECTR (mMeTabomizm),
WHGOPMAIME W TpeBpameHns OHEPrHH,  OpoeHHs,
ABTOTPOGHOrO M reTepoTPOYHOro THIOB MHTAHAS, oTocunTe3a

H XeMOCHHTE3a, MHT03a, MeH03a, 1
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raMeToreHesa, SMOpHOreHesa, MOCTIMOPHOHAIBHOTO pa3BPITHSI,—r
PAsMHOXKCHHS, ~ MHIMBHIYaTbHOrO — PasBHTHA  OpraHM3Ma
(oHTOTEHE33),  B3AMMONEHCTBHS  ICHOB, reTeposuca;
NEHCTBHI HCKYCCTBEHHOro oT6opa, CTabHITH3HPYIOITETO,
JBIKYIICTO M pa3phIBAIOLICTO €CTECTBEHHOIrO oTGOpa;
AMIONATPUIECKOTO M CHMIIATPHYECKOTrO BHJI000pa30BAHILS;
BIILTHUA  JIBIDKYIIMX CHJI  SBOMIOIMM HA TeHO(OHI
TIONYJISLMK;  TIPHCIIOCOONEHHOCTH ~ OPTaHH3MOB K  Cpejie
OOHTaH¥sI, 9epEIOBAHMS HAIIPABIEHHH SBOJFOLIHH; KpyroBopoTa
BEIIECTB M NOTOKA YHEPIUH B IKOCHCTEMAX.

K 1.11.
11K 2.5,

CobmroaTe mpaBmMiia CaHATAPHO-IMIMEHHYECKOTO peXHMa, OXpaHbI
Tpyna, TeXHHKH Oe30MacHOCTH H NPOTHBOMOXKAPHOM Be3omacHOCTH,
NOPAI0K AEHCTBHA NPH YPE3BLIYAHHBIX CHTYALIMAX.

Ymenus:

- COOJII0/IaTh MPaBHIA CAHHTAPHO-THTHEHHYECKOro pexIMa,
OXpaHbI TPYJa, TEXHMKHM OC30MACHOCTH H IPOTHBOIOKAPHON
0e301aCHOCTH TP H3TOTOBJICHAH NeKaPCTBEHHBIX TIperapaTon
B aNTEYHOH OpraHU3aI|H;

- IPUMEHSTH CPEICTBA UH/IMBHIYAILHON 3aIUTHI

JHAHHS:

- TPCOOBAHUSA [0 CAHHTAPHO-THT HEHHYECKOMY PEKHUMY, OXpaHe
TPY/a, Mephl IIOXKapHOH Oe30IaCHOCTH, IOPAI0K ACHCTREIA IpH
YpE3BBIYAHHEIX CHTYAITHIX;

- CpeICTBA HM3MEPEHHH W MCIBITAaTeNbHOE 00O0pYIOBaHHE,
NPHUMEHSCMBIE B AIITEYHBIX OPraHU3aIHsIX;

- CAHUTAPHO-3THAEMUOTOTHIECKHE TpeboBaHHs K
SKCIITyaTalMy TOMEIIeHHH
H YCIIOBHH TpyJa;

- IpaBHJIA IPUMEHEHHMS CPEACTB MHIIMBHIYAIbHON 3aIHTEI
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LCTPYKTYPA H COIEPKAHUE OBIIEOBPA30BATEJILHOM JUCHUIIIUHBI

1.1 O0bem aucuunIHAab! B BHABI yueOHoit pabot

Buy yuebnoii pabors O0bem B yacax
00nem 006pasoBaTeIbHOI IPOrPAMMBI THCHHILIHHBI 144
BT.4.

OcnoBHOE conepskanue 90
BT.U.:

TEOPETHYECKOE 00yUYEHUE 24
MPaKTHYCCKHE 3AHATHS 26
CamoctosiTenbHbie paoTsbl 4
[podecenonansuo-opueATHPOBAHHOE CONEPIRAHHE (COAEPRAHME TPHKNATHOTO 4
MOJTYJIs1)

TEOpPETHYECKOe 00yUCHHE 52
IPAKTUYECKUE 3AHATHA 22
CamoctosiTesbHBIE PaGoThI 8
KoncyasTanuu 2
IIpomexkyTounas aTrectanus - JK3ameH 6




1.1 TemaTuyeckuii niax u cofepKanue IHCHUIIHHBI

HanmenoBanue Conepixarye yaedHoro mateprana (ocHoBHOe H IPodeCcCHOHATLHO-0PHEHTHPOBAHHOE), JadopaTopHbie 0 Obbem Dopmupyembie ]
pa3/ieioB U TeM NPAKTHYECKHE 3aHSTHS], IPUKIAIHOH MOAY.Ib (PH HAHYHH) 4acoB KOMIIeTeHIHH
1 2 3 4
Paznenl.Knerka—cTpykTypHO-)yHKIHOHATLHAS €JHHIIA KUBOLO 30
Tema 1.1. OcHoBHoOe conepxanme 2
brosorust kak Teoperuueckoe odyuenne: 2
Hayka. bronorus kax nayka. CBA3b GHONOrHH ¢ IpYrUME HAyKaMu: GHOXHMHES, ouousmka, GrornKa, reHoreorpadus u ap. Pors 1
Obmas MeCTO OHOIOrHH B (POPMHUPOBAHMH COBPEMEHHOM HAYYHOH KAPTHHEI MAPA. SHAYCHNE GHOIOTHIECKUX 3HAHIIL. Hcropus OK02
XapaKTepHCcTH OHOTOrHH. 3HAYEHHE IUTONOMMH [T PA3BHTHA GHOOTHE U TIO3HAHMS] IPHPOIEL. MeTO/IBI IUTOIOr MK MHKDOCKOII, 2
KA KH3HH Xpomartorpacs, aMeKTpodopes, METOX MedeHsIX aToMoB, uddepermamsHoe HeHTpH(yrHpoBaHHe, KYJIbTYpa KJIETOK.

Pasnoobpasue 6uocrcrem. Oprarmsans GHOIOrHYECKUX cHCTeM. Y POBHH OpraHH3aIIH GHOCHCTEM: MOJIEKYILIPHO-
TEHETHYECKHH, OpraHOMIHO-KIETOYHBIH, OpraHA3MEHHBIMH, MOMYIIAIMOHHO-BU/I0BOMN, SKOCHCTEMHBII
(6uoreonenoTHyeckuit), Gruocdepusiii. Hayku, m3yuaromme GHonormaeckye 06bEKTH Ha PasHBIX YPOBHAX OPraHU3ALHH KH3HH.
Ob1mas xapakTepHCTHKA JKH3HH, CBOHCTBA JKHBEIX cucTeM. [Iporecchl, MPOUCXOAANIHE B OHOCHCTEMAX.

Tema 1.2, OcHoBHoe cogepxanne 4
buosoruuecku Teoperuueckoe oyqenne:

BaKHbIE XUMHYECKHI COCTaB KIIETKH. Heopranuyeckue BemecTBa KIETKH, WX GHONOrMYecKas pois. OpraHuyecKue BemecTsa

XHMHYeCKHE KIETKH. bromormaeckue mommeps!, beku. Ctpykrypa u dyHKinmn GenkoBoit Monexysl. DepmeHTsL, TIPHHIIATT KX 2
COeIHHeHH s JIeHCTBHA. YTIeBObl. Bronormieckue dyrkims yriesozos. Jiamaesr, OGImgii mian cTpoeHE. ['aapodumsHo-

ruyipohobHELe croficTea. Knacenpukarms mummnos. bruonormaeckue ¢ymxrm mimos ATO. CrpoeHne MoTeKy eI
AT®. bronornueckue ¢yuxmma ATO.

IIpakTHyeckne 3ansTas: 2 OKO01
Poi Oei1koB, yriieBo0B 1 KHPOB B OpraHH3Me 4eOBEKA. BHTaMUHbI i GHONOrHYECKH AKTHEHEIE [0OABKH, WX 3HAYCHHE B OK02
JKM3HH OPTaHH3Ma 4e/I0BEKa. ['UII0- M aBHTAMMHO3H HX MOCHeCTBHS. [Ipe/icTaBiene YCTHBIX cooBmeHH i ¢ TIpe3eHTALMEH, OK04

TIOZrOTOBJICHHEIX 10 MIEPEYHIO HCTOYHUKOB, PEKOMEH/IOBAHHEIX TpeTofaBateneM. [ [0AroToBKa BAPHAHTOB OIIBITA, HAOMIONEHHE
33 KauCCTBCHHBIMH PEAKITHAME, 3aTONHeHre pabouei TabImupl, HHTepTIpeTaIys HGIIOAAEMBIX ABIEHEH, ()OPMY THDOBAHHE
BEIBOZIOB.




Tema 1.3. OcHoBHOE cofepKanae
CrpykrypHO- Teopernyeckoe 00yvenne:
dynxnHonaLHAS Knerounas reopus (T.11Isarm, M.I[neiinen, P.Bupxos). OCHOBHBIE IONOKEHHS COBPEMEHHOM KIIETOUHOM TeOpHH. THIIEI
OpraHH3aANus KJIETOK: SyKApHOTHYECKas M IpokapuoTHdeckas. CpaBHUTENbHAA XapaKTEPHCTHKA KIETOK 3YKapHOT (PacTHTEIBHOH,
KJIETOK JKHBOTHOH, rpubHoii). CTpoeHyie mpokaproTHIECKoH KieTkH. OcOOEHHOCTH CTPOCHHS reTepoTpodHoit 1 aBTOTpOdHOH
TPOKapHOTHYECKAX K1eTok. CTpoenye LiasMaTHIeckoit MeMOpaHEL TpaHCIOpT BEleCTs Yepes IIa3MaTHIECKYI0 MeMOpaHy ! 8%);
TIACCHBHBIT H AKTHBHBIA. DHIOLHTO3: AHOLIMTO3, (haromatos. Dk3omuTo3. Obonodka WM KieTodHas crenka. CTpyKTypa i
(hyHKIHH KIETOYHOM CTEHKH PAaCTEHHH, TPHOOB. OKD+
Tema 1.4. IIpakTHyeckue 3aHSTHI:
CrpyktypHo- CTpyKTypHO-(yHKIHOHANbHAs oprasu3ars kietok Lurommasma. Lurosoms. [Turockerner. Onro MembpanHsie
dyuxmmonan OpraHOMIB! KIETKH: SHnomasMarngeckas ceth (I11C), armapar ['ombmku, TH30COMBI, IEPOKCHCOMBI, BAKY Ol
bHbIE pacTuTeIEHBX KiIeTok. CTpoeHne i QyHKIHH OTHO MEMOPAHHBIX OPraHOM/IOB KICTKH. KneTouHsIi cox.
haxTopsI OcHoBHOE coepKaHHe OKO1
HaC/IEACTBEHH Teoperuueckoe o0yyenne: OK02
ocTH Crpoenre XpoMOcoM. XPOMOCOMHBIH Ha00p KIETOK, FOMONOTHYHBIE M HETOMOJIOTHYHBIC XPOMOCOMEI, TaTLIOM/THBIH H

mionEEnt Habop. Hyxnenrosse kucnotsl. JJHK i PHK. CtpocHre HyxnenHoBBIX KkucioT. Hykieoremsl. KommiemerTapHbie

asorucThe ocHoBaHus. [Ipasmio Yapradda. Crpykrypa JJHK-npoitsas cimpanms. MecTo HaxoxieHue i OHONOTHIECKHE
dynxpm JTHK. JTHK-s3kcnepruza. Byt PHK. @ynxipm PHK B kietke.

IMpakTH4ecKkHe 3aHATHS:

Pernenme 3amay Ha OIPEJICNIeHHE NOCIET0BATEMHOCTH HY KIIEOTH/I0B




Tema 1.5.
ITponeccer
MATPUYHOTO
CHHTE3a

OcHoRHOe coJlepxKanne

Teoperuyeckoe 0byuenue:

Marprransii carre3 JTHK-pervmkars. [prarres: perumkanms JJHK. Mexamusum permakamm JIHK. Penapamms THK
(JIopeIUIeKaTHBHAS, IOCTPEIUIEKATHBHAS ). PeaKii MaTpiaHOro cHHTe3a. [IpHHIMI KOMILIEMEHTAPHOCTH B PEAKITHAX
matprasoro cuntesa. JIHK i renst. ['eneTideckuii Kof, ero cBoicTsa. TpanckpHmius-MaTpuareii cunres PHK.
Tpancnamys u eé atamsl. Ycnosus 6rocunTesa Genka. Ctpoerue T-PHK 1 komuposanue aMuHOKHCTOT. Pob pabocom B

omocunTese Oeka.

IlpakTHYecKue 3aHSTHI:

Pernenue 3a1a4 Ha OIIPEIEIECHHE MMOCIETIOBATENEHOCTH aMHHOKHCIIOT B MOJICKYJIC Genka. Permenre 3a1a4 Ha OIpCACIICHIE

IIOCIIEA0BATCIEHOCTH aMHHOKHCIIOT B MOJICKYJIC Oenka B CIy4ae H3MCHCHHA ITOCIEIOBATEIbHOCTH HY KIICOTHIOB ﬂHI(

OKO01
OKO02

Tema 1.6.
Heknerounnie
dopmbI xu3HH

OcHoBHOE cofep/RaHHe

Teopetnueckoe o0y4eHne:

Bupycri-Hek/eToqnbe (OpMBI JKI3HH B 00JHraTHEIE TapasuTsl. CTPOEHHE HPOCTHIX H CIIOXKHEIX BHPYCOB, PETPOBHPY COB,
baxreprodaros. Huswenmsni maxt THK- conepxarmux upycor, PHK-comepixamix pupycos, 6akreprogaros. BUY,
remaruT Jenoseka. Bakrepuu. Obmas xapakrepuctuka. [lonarue mramm. Bupych! v OakTepuu: CXOICTBA H PasIIHs.

IpakTiyeckne 3aHATHS:

Bupychrie u bakrepuanbisie 3abomepanus. OOImpe NPHHIMITE HCTIONB30BAHKA IEKAPCTBEHHEIX BEMECTB. OCOOEHHOCTH
NpUMeHeHUs] aHTHONOTHKOB. [IpesicTapnenye yCTHBIX COO0IIEHH I ¢ IPE3EHTAIEH, ITO/INOTOBIEHHBIX T10 IIEPEYHIO
HCTOYHHKOB, PEKOMEHIOBAHHBIX TIPENogaBaTesieM.

0K02
OK04

Tema 1.7. Oomen
BEIECTB H
npeBpanieHne
YHEPTHH B K/IeTKe

OcHoBHOE cofepkanue

Teopetuueckoe o0y4eHue:

ACCHMHIAIIS ¥ TUCCHMITISIEA—IBE CTOPOHBI MeTaboumisma. Tuns! oOMeHa BemecTs: aBTOTPO(dHEIH B reTepoTpodHbIi,
a3poOHBIH 1 aHAIPOOHBIH. JHepreTudeckoe o0eceYeHHe KISTKU: IIPEBPAIEHHE

OK02
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AT® B o6MeHHBIX mponieccax. GepMeHTATHBHBI XapaKTep Peakiyii KIeToqHoro MeTadomsma. [lepprdmbii cuHTes
OPraHHYECKHX BEIIECTB B KieTke. [ Inactieckuii oomeH. PotocnnTes. XeMocHHTe3. AHadPOOHBIH SHEPTeTHIECKHH
o0Men. AHaspoGHbie opranu3MbL. Bpoxerie, aBTOTpodHBIi 1 reTepoTpOdHEIH THI MATaHHA. AHASPOOHBIE
MHKPOOPraHH3MEI Kak 00BeKTE GHOTEXHONOTHH. JTalbl SHepreTHdeckoro oomena. I'mkomms. buonormieckoe
OKHMCIIEHHE, WK KIIETOYHOE [IBIXaHHe.

IIpakTHYecKHe 3aHATHS

(OOGMeH BEIeCTB ¥ MpeBpalleHAe SHEPTHH B KJICTKe. [lepBHUHEIA CHHTE3 OPraHHYECKUX BELIECTB B KIETKE.
[Tnactiaeckuii obmen. MortocuuTes. XeMocHHTe3. AHa9pOOHBIN SHepreTHdeckmii 0OMeH. AHaIPOOHBIE OPTraHU3MBL.
Bpoxkerue, aBTOTPOQHBIHA ¥ reTepOTPOQHBIIT THIT THTaHKA. AHA3POOHBIE MAKPOOPraHH3MEI KaK 00BEKTH
OHOTEXHOJIOTHH

Tema 1.8, Kusnennsii
IHKJT KJ1eTkd. MuTo3.
Meiios

OcHoBHoOe cogepiranue

Teoperuueckoe 00y4eHue:

KteTodnBI# MK, ero meproasl # peryisiuus. [lepiromst marepdas ux ocobennocTH. Jluddepennmanys KISTKH | apecT
Kietoysoro nukna. Jlenemye knetku-Muto3. CTaui MAT03a B IIPOHCXOJIANIHE TPOTiecChl. KapHOKHHEs U IMTOKMHES,
Bronoruyeckoe 3HaueHue MET03a. Melio3—-pemyKiuoHHoe Aenenue KieTku. Craiuu Meiosa. Meo3—0CHOBa MOI0BOTO
pasmuoxerms. [ToBenerue xpoMocoM B Meifoze. Kpoccumrosep. buonornaeckuii cmbict MeHo3a. D dexTsl meriosa.

Meii03 B KM3HEHHOM IMKJIE OPTaHU3MOB.

OK02
OK04

Konrposmras padora (CamoctosiTeibHast pabora) MolleKy IPHEIH yPOBEHb OPraHH3aIHH XKHBOI0

Paznenn 2.Ctpoenne 1 GyHKUHH OPraHH3MA

50

Tema 2.1.
Crpoenne
oOpraHmsma

OcHOBHOE cojepRanHe

IIpod eccHoHATBHO-0PHEHTH POBAHHOE COlePIKAHNE TEOPETHIECKOr0 00y4eHHs

OIHOK/IETOYHBIE Oprafi3Mel. KoToH#ampHEIe opragu3MeL. MHOTOKIETO9HbIE OPraHH3MEL B3anMOoCBs36 4acTei
MHOTOKJIETOYHOro oprammsma. Oyrkips. Oprasl i CHCTEMBI OPraHOB. AIIApaTl OPraHoB. I OMEOCTa3 OpraHu3Ma u ero
TIO/IEPAKAHKE B IIPOLIECCE KIBHEAEATEIHHOCTH., DyHKIMOHATbHAs cHcTeMa OpraHos. Tkanu pacTeHui. TxaHu KUBOTHBIX
1 yenoseka. Opranel pacrennit. Oprasel ¥ CHCTEME! OPTaHOB JKHBOTHBIX H Y€JI0BEKA. 3HAYEHHE OIOPHL, JABIKCHHS,
TIMTAHMS, JIFIXAHHs, TPAHCIIOpTA BEIIECTB, BRIIENEHNS, 3aITHTHL. SHAUCHHE IPOABICHHS PA3IPAKHMOCTH H PETYJISIHH.

IIpakTHYecKne 3aHATHA:

Tems “Crpoerue opranu3Ma’” H3y4aeTcs yriIyOneHHo Ha IPAMEPEe OPraHk3Ma YelioBeka. TKaHu, OpraHsl # CHCTEMEI
OpraoB PaCTEHHH 1 XKHUBOTHEIX PACCMATPUBAIOTCS 0030PHO.

OK02
OK04
IIK1.11,
I1K2.5

Teopus KIoHATEHO-CeNeKTHBHOr0 mvMMyruTeTa [1. Opmixa, M.M. Mednnkopa. Mujexiionnbie 3a001eBaHms | STHIEMH.
BaskHeiimue SIAIeMEH B HCTOPHH Y€JI0BCUCCTRA. BaKIIHAINLT KaK PO HIAKTHKA HH(EKIMOHHEIX 3a00IeBaHH I,
[IpescraBieHre yCTHEIX cOOOMEHH I ¢ Mpe3eHTalel, ONTOTOBIEHHBIX 110 NIEPEYHIO HCTOYHHKOB, PEKOMEHIOBAHHBIX

MpenoIaBaTe/IeM.
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Tema 2.2. ®opmel

OcHoBHOE conep:kanne

OKO02

PA3MHOKCHHST
OpraHH3MOB Teopernyeckoe oGyuenue: MK1.11,
IIK2.5
DopMbI pasMHOKCHI OPraHu3MOB. Bectionoe 1 monoBoe pasMuoskerte. BHIB Gecrionoro pasMHoKeHus: pOCTOE
JIENICHHE Ha IBOC, TI0YKOBAHKE, PASMHOKEHHE CIIOPAMI, BEr€TATHBHOE Pa3MHOXKEHHE, ()parMeHTaIus, KIOHHPOBAHHE.
IlonoBoe pasMHOKEHHE.
IlpakTHyeckue 3aHsATHSA:
“DOpMBI pasMHONKEHHA OPTaHU3MOB” H3ydaeTcs YIyOIeHHO Ha TIIPHMEpE OpraHm3Ma YeoBeka. PasMHOKeHHe pacTeHmii
1 JKHBOTHBIX PACCMATPUBAIOTCA 0030PHO.
OcnoBHoe coepxanue OK02
OKO04

Tema 2.3. OnTorenes
JKHBOTHBIX H YeJIOBEKa.
Onrorenes pacrennii

Teopernueckoe oby4enne:

["amerorenesy sxusotHEIX. CriepMaTorenes i ooreres. CTpOGHNE ONOBBIX KIETOK. OmnonoTBoperne i SMOpHOHATBHOE
paseuTHe KHBOTHEIX. [lapTeHorenes. Ombprorenes (Ha npuvepe TanneTruka). Cragmn SMOprorenesa. Pocr u
pazuTHe KHBOTHBIX. [locTomOpronapreni meproy. [Ipsmoe i Henpsamoe passuTHe. PassuTie ¢ Meramopgozom y
0ECII03BOHOTHBIX H MO3BOHOYHEIX JKHBOTHBIX. CTalHH OCTIMOGDHOHATEHOTO Pa3BHTHS Y JKHBOTHBIX H YEJIOBEKA.
[Teproze onToreHesa yenoeka. BHonornyeckoe crapenne i cMepTs. ["eponTosiorus.

ITpakTHYecKe 3ansTH:

Tamerodur 1 copodur. Pasmuorkerue 1 passutie Boopociei. Pa3sMHOKeHHe H PasBHTHE CLIOPOBEIX pacTeHwil.

PasmHoxenne u pasBuTHe ceMeHHbIX pacTenuii. Poct. [leprosr oHToreHesa PacTeHHIA.
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Tema 2.4, OcnoBHoe copepsxanne
OcHoBubIe moHATHS
TEREIRisk Teopernyeckoe 0yuenne: 2 OK02
I'eHeTnKa kak Hayka 0 HACIIENICTBEHHOCTH M H3MEHIMBOCTH 0pranu3MOoB. OCHOBHBIE T€HETHYECKHE TTOHATHS M CHMBOJIEL | . 2
l'enorin. denorwmn. Amnemibie req. AJBTEpHATHBHbIE TIPH3HAKH. JIOMHHAHTHEI 1 peleCCHBHEL NpH3Haky. ['oMo3uroTa n
rereposurota. Yueras munus. [uOprjisl. OCHOBHEIE METOIB TEHETHKH: THOPHIOTOrHYECKHH, [UTONOMHIECKHeE, MOTIEKY JIIPHO-
IeHETHYECKHE.
IIpakTuyeckue 3ansTHs: 8
OK02
IlonGop reneTrueckux 3ajia4 Ha onpejeseHue BEPOATHOCTH HACIC/ICTBEHHBIX PH3HAKOB [P MOHO-, JTH-, IOTHTHOPH,THOM H 2 OK04
AHATTN3APYIOMEM CKDEIIMBAHKH Y PaCTeHMH 3aKOHOMEPHOCTH 06pa30BAHIS rameT. 3aKoHs: [ . Menpiens: Mosorubpasoe TKL11
CKpemmuBanye. IIpaBiito loMuRHpoBaHs. 3akoH eIHO06pasHs TEPBOTO MTOKOMEHHS. TK2.5
Permenne sanay na onpezenenue BepoATHOCTH BOHMKIOBEHHS HACIIC/ICTBCHHBIX PU3HAKOB [PH MOHO-, [TH-, IOMHTHOPHIHOM H 2
AHAISHPYIOMICM CKPEIHBAHNH, COCTAB/EHHE TEHOTHITHYECKHX CXEM CKPELIHBARKA 3aKOH PacCIIEILIEHUs TIPU3HAKOB.
[uronorneckue 0cHOBE MOHOTHGPHIHOIO CKpeIUBAHS.
Camocrositennuas paora. 2
Pemenue saau Ha onpezenenye BepoSTHOCTH BOHHKHOBEHI HACJIE/ICTBEHHBIX MPH3HAKOB [IPH Pa3IMYHbIX THIAX
B3aHMOJICHCTBHS T€HOB, COCTABIICHHUE TeHOTHITHIECKHX CXEM CKPEIIUBAHUA.
2

HO}I6OP TCHCTHYECKHX 3a/1a4 HA OTIPEJICIICHUE BEPOATHOCTH BOSHUKHOBEHHS HAaCIEICTBEHHEIX IIPH3HAKOB IPH pa3IMYHbIX
THIIAX B3aHMOJEHCTBHSI IEHOB Yy YEJIOBEKA. 3aKOH HE3ABHCHMOT 0 HaCJICAOBaHKA IIPH3HAKOB. [Tomur I/IﬁpPL[[HOG HacJIenoBaHue
1 €ro 3aKOHOMEPHOCTH.

21




Tema 2.5. OcHoBHOE coepxaHue
BzaumopeiicTBie
TreHOB

Teoperuyeckoe o6yqenmue:

I'eHoTHI KaK 1eN0oCTHAS cucTeMa. MHoKecTBeHHOe AeifcTBre reHoB. [IneifoTpoms. MHOKECTBEHHBIH a/LIeI3M.

BsanmoneiicTere anmnensHbX reHoB. KomomunmpoBanue. B3auMoelicTeie HealienbHBIX F'eHoB. KOMIUIEMEHTapHOCTD.

Omucras. [Tomumepust.

IIpodeccuonabHO-0pUEHTHPOBAHHOE COJEPKAHIE IPAKTHYECKOI0 3AaHATHS:

Pemerne 3ana4 Ha onpeaeNeHHe BEPOATHOCTH BO3HUKHOBEH)A HACIEACTREHHBIX IIPH3HAKOR IIPH PA3IMYHBIX THIIAX

B3aUMOJICHCTBHSA TEHOB, COCTABJICHHE TEHOTHITYECKHX CXEM CKPEIMBAHUSI.

[TonOop reHeTHYECKHX 3a/1aU HA ONPE/ENICHHE BEPOITHOCTH BOSHUKHOBEHHS HACICICTBEHHBIX IPH3HAKOB MPH Pa3TMYHBIX

THNAX B3aUMOJICHCTBHS TEHOB Y YEJIOBEKA.

OcHoBHOE coep:kaHne

Teoperunyeckoe odyueHune Lot

U4 HHeE:
Tewma 2.6. P y OK02
Cuemiennoe 3akonsl T. Moprana. CleIUieHHOE HAC/eI0BaH|E MEHOB, HAPYLIECHUE CLEIUICHH. XPOMOCOMHas TEOPHUs HAC/IECTBEHHOCTH. [IK1.11
1IK2.

HRR OB ['eneTrueckoe kapTHpOBaHHE XpoMocoM. Hcromb30BaHne KPOCCHHIOBEPA I COCTABIEHHS FEHETHYECKUX KapT K25
NPH3HAKOB

XPOMOCOM.

Hpo@eccnoua.nbHo-opneumponanﬂoe coep:RaHHe MPAKTHYECKOT0 3AaHATHSL:

Pemenmne 3a1aq Ha OnpeACICHUE BEPOATHOCTH BOSHUKHOBCHIA HACIICACTBCHHBIX MPU3HAKOB IIPH CHCIIICHHOM HAaCJICIOBaHIH,

COCTABJICHHC I'CHOTHITMYECKUX CXEM CKPCITHBAHMA.
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HO,HﬁOp PEHCTHYCCKHX 3a/1a1 Ha ONpe/ieICHHe BEPOATHOCTH BO3HHKHOBEHWA HACICICTBEHHBIX IIPH3HAKOB IPH CHEILIIEHHOM
HaCJICIOBAHHH Yy YCIIOBEKaA.

Tema 2.7.
I'enerHia mosa

OcHoBHoe conepsranne

Teopernyeckoe oGy4enne:

XPOMOCOMHEIH MEXaHH3M OIIPE/IENEHHA [TONA. AYTOCOMBI H TTOTOBEIE XPOMOCOMBI. ["'OMOraMeTHBI# 1 reTeporaMeTHEIH o,
T'eneTirdeckas eTpyKTypa nosioBsIx xpomocoM. Hac/ie/i0Bar e IPH3HAKOB, CHETUIEHHBIX C TIOTOM.

IlpakTuyeckue 3ansaust:

Pemenne 3a71a4 Ha ONPEICICHUE BEPOSITHOCTH BO3HHKHOBEHHUS HACICICTBEHHBIX IIPH3HAKOB, CIEIJICHHBIX C II0JIOM,
COCTaBJICHHUE TCHOTHUITHYECKHX CXeM CKpCINMBAHHS.

OKO01
0K02

Tema 2.8.
IeveTHka yenoBexa

OcnoBHoe coep:xanue

Teopernyeckoe oGyuenne:

KapuoTrin yenoBeka. MeTojip H3ydeHHs reHeTHKH YejloBexa: [CHEAJIOTHICCKHUH, OJM3HEIOBIH, IIHTOTCHETHYECKHIL,
OHOXHMIYECKHH, TIOMY IAIHOHHO-CTaTHC THYECKH, HacencTenmsre 3a60epanms deiopeka. T eHHEL H XpOMOCOMHEIE
Gormestu yernopexa. boresuu ¢ Hacie1CTBEHHO MPe/paCIIoNokeHHOCTEIO, SHAYCH e ME/THIIMHCKOH TeHETHKH B
NPEAOTBPAIIEHAH U JICYEHHH TCHETHYECKHX 3a00JIEBaHMIA YeIOBeKa.

IlpakTiyeckue 3aHsaTHS:

Pemmerue 3aa4 Ha onpe/ienieHre BepOSTHOCTH BO3HHKHOBCHHS HACIICIICTBCHHBIX TPH3HAKOB, HCTIONB3YS METOJIb] [€HETHKH
HCJIOBCKA, COCTABIICHHUE TEHOTHIIMIECKUX CXeM CKpelnuBaHys. [ IpesicTaBienye yerHpix coobmenHii ¢ Ipe3eHTaImel o
HACIIEICTBEHHEIX 3a00IEBAHMSAX JEIOBEKA.

OKO01
OK02

Tema 2.9.
3akoHOMepHOCTH
H3MEHYHBOCTH

OcHoBHoe conepxanme

Teopernueckoe oGyuenme:

BanmoeiicTeue resoriia 1 cpeiist pu hopMHpOBaHIH tenoruna. 3smeruuBocts npu3Haxos. Kauecrrennsic i
KOJIMYCCTBEHHEIC NIPH3HAKH. BH/IEI H3MEHIHBOCTH: HACTE/ICTBEHHAS H HEHACHIE/ICTRERNAS. 3aKOH FOMOJIOIHYCCKIX
PANOB B HACe/ICTBeHHOH H3MeHyuBoCcTH (H.M.Basuos). MomuduxanposHas, wm (heHOTHITIYECKAST H3MEHYHBOCTS.
Ponb cpensr B momuduxanmonsoi wamerausocty. Hopma PEaKLMK NpH3HAKA. BapualmoHHbA psiji 1 BapHAIHOHHAS
KpHBas. XapakTepUCTHKA MOM(PHUKAIHOHHON M3MEHYMBOCTH Hacnencreennast, nim renotimmaeckas

H3MEHYHBOCTE. KOMOMHATHBHAS H3MEHIHBOCTS.

OKO1
OK02
OK04
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MyTanuonHas H3MEHIHBOCTE. BHjIbl MyTa1Hii: reHHEIe, XpOMOCOMHEIE, TeHOMHBIE. I IpHYMHBL BOSHUKHOBEHHS My TALHiA.

IIpakTHyeckue 3ausTHS: 2
Pemenye sanaq na onpe/ienenye THIa MyTALWH [PH TIepe/iade HACIIeCTBEHHbIX IPH3HAKOB, COCTABJIEHHE TeHOTHITHIECKIX
CXEM CKpEIIMBAHH.
Tema2.10. OcHoBHoE cojtepkanme
Cenexmus TeopeTnueckoe ofyueHue: 2
OpraHH3MoB Cemexis Kax Hayka. MeToMp! celleKuOonHOi paboTeL. ['eTeposuc u ero mprmmsL. McKyccTBeHHbLH 0TOOp: MACCOBHIH 2 OKO1
HHTHBHJIyaTbHELH. JTalibl KOMOMHAImMOHHO#H cenexiy. Copr, HOpojia, TaMM AITOPHTMEI pelleHye 3a/1a9 Ha OIIpE/IeTIeHHE OK02
BO3MOKHOT0 BOSHUKHOBEHHU HACIIE/ICTBEHHEIX IPH3HAKOB [0 CENCKIMH, COCTABIICHHE FEHOTHITHICCKHX CXEM CKPEITHBAHHS.
Kourposbnas pabora (CamocrosiTesbnas paGora) Crpoerve u (yHKwH OpraHmma 2
Paspen 3. Teopusi sBosmowH 18
Tema3.1. OcHoBHoe cofepxanme 2
Heropus Teoperuueckoe ofy4enme: 2
3BOJIIOIHOHHOTO IepBbie 5BOIMOLHONHbIE KORIEMIAH. | pajly alicTHYeCKas SBOJIOMMORRas kormermus KB, Jlamapka. JBIKympe cHiEn 2
yueHus ssomord. Kpeammonuam i Tpancopmusm. Cucremaruka K. JInHHES ¥ 8 3HaYeHue 1g (bopmupoBanus Hieu OK02
9BOJIIONHH. [IPeTOCEITKI BO3HUKHOBEHHS JAPBHHH3MA. DBOMONEA BAIOB B pupoe. Bops6a 3a cyliecToBaHme. OK04
Ecrecreermpri ot6op. JlupepreHist npu3sakos u pu1006pasopanue. OCHOBHBIE OJOMKEHUS CHHTETHUCCKOM TEOpUH
spomoi (CT3). Porb spomonuonHoH Teopys B ()OPMHEPOBAHHH HAYHO KapTHHE MHDA.
Tema 3.2. OcHoBHOE coneprranme .
Muxpossoronust Teopernueckoe oGyuenue: 2
MuKpOSBOTIONHSA M MAKPOIBOJIOLHS KaK STAITE 3BOIOMMORHOT0 MPOLecca. | eHeTHYECKHe 0CHOBH HBOJIOIHL MyTarm u
KOMOHHAIIHH KaK 5JIeMEHTapHEIH SBOJIONHORHBI MaTepuai. [Iomy s Kak JNeMeHTApHAs €JUHULA SBOJOIHH. 2
Hiwkyne cHEI ((akTops) SBomomrH. My TaunosHbIi Mpolece B KOMOHHATHBHAS H3MEHIMBOCT. Murparmst. M3ossitust OK0?

TOMyIAIMH: reorpadideckas (NpocTpaHCTBEHHAs), HHONOrHYecKas (penpoayKTueHas). EcrecteerHbiii 0160p —
HATpaBJIONIHH (paKTOp 9BOIIOLIHH. Hopsba 3a CyIecTROBaHME Kak MEXAHH3M JHCTBHS €CTECTBEHHOrO 0T60pa B
nomyJSIX. Bu v ero kputepuu (npusHaky). Brioo0pasoBanyie Kak pesyIETaT MAKDOSBOJIOLHIL.
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Tema 3.3. OcnoBnoe cogep:kanmne
MakposBostonHs Teoperuueckoe oGyuenue:
Makposposmormst. DopMel 1 OCHOBHBIE HanpaBieHns Makpossomomyd (A.H.Cesepuios). [lyTe JocTikeHusa GHONOrHIECKOro OK02
nporpecca: apomopdos, HaHoazanTanys, obmas JereHepanus. MeToIb! H3ydeH s MaKPOSBOMOLMH. 3aKOH 3aPO/IBIIIEBOT0
cxoniersa (3axon K.bapa). brorenerideckuii 3axoH (3.1 ekxens, ®.Mromnep). OOmmme 3aK0HOMEPHOCTH (IIPaBHIA) SBOJIOLHA.
CamocrosiTetbHast padora Crpoenue H yHKIHH Oprana3Ma
Tema 3.4. OcHoBHOe coep:KaHHE
BosuukHoBenue u Teopetnueckoe obyueHue:
PA3BHTHE JKH3HH HA | ['HIIOTE3HI M TEOPMH BO3HUKHOBEHHS HKH3HI HA 3eMJIe: KPEAHOHM3M, CAMOTIPOM3BOIbHOE (CIIOHTARHOE) 3apOrKICHAE,
3emire CTAITMOHAPHOE COCTOSHHE, IAHCIepMI, 6ror033. Hagamo opranuueckoi spomouy. [logperye neppsx KICTOK. JBOIOLHAS
MeTabou3Ma. DBOIONHS MEPBBIX KIeTOK. [IpokaproTh H 9yKkapHoTHL. IIpoMCXoMkKIeHIE MHOTOKIETOYHBIX OPraHH3MOB. OK02
B03HMKHOBEHHE OCHOBHBIX LIAPCTB 3yKapHoT. OCHOBHEIE YePTH SBOMIOHH PacTHTEIbHOT0 MUpa. OCHOBHEIE YEPTHI OK04
BOJIOLHN JKHBOTHOTO MHPA.
[IpakTHYECKHE 3aHATHS:
TIpeacTaBienye yCTHOrO COOOMIEHIT | JICHTE! BPEMEHH 110 OCHOBHBIM 3TaliaM BO3HMKHOBEHIS M PA3BUTHS JKHBOTHOIO H
PACTHIENBHOIO MHPA, TIOATOTOBIEHHEIX 110 IIEDEYHIO MCTOYHUKOB, PEKOMEHIOBAHHEIX IIPETIOAABATEIEM.
Tema 3.5. OcHoBHoe coep:kanme
[IpoucxoxieHue Teopernueckoe obyuenue:
YeJ0BeKa — AnTpononorns-Hayka o desnoseke. CHCTeMAaTHIeCKOE TON0KEHHE YenoBeka. CXO/ICTBO YeNOBEKa C KHBOTHEIMH. OT/HdrA
AHTPONOreHe3 Yel0BeKa OT KHUBOTHEIX. [IpAMOXOK/IEHHE ¥ KOMIUIEKC CBA3AHHBIX ¢ HUM IPHU3HAKOB. Pa3BHTHE FONOBHOTO MO3Ta M BTOPOH
CHTHATbHOM cucTeMbl. COOTHOMERHE OHOIOTMIECKHX H COIMANBHEIX (PAKTOPOB B aHTponoreHese. OCHOBHBIE CTaIHH
aHTponorenesa. J[pHOMMTEKH —IPEIKH YeNOBEKa H 4el0Bek000pasHEIX 00e3bsH. 1IpoToaHTpOn—TIpeIecTBeHHIK gigi

yenoBeKa. ApxaHTpon—apeBHerimii denosek. IlaneoanTpon—zpesnuii yenosek. HeoaHTpon—yenoBek COBPEMEHHOTO
THIIa. DBOJIOLHS COBPEMEHHOTO YenoBeka. Yenoseueckue pacsl. OCHOBHBIE OOMBIIHE PACEHL: €BPONCOIHAS (€BpasHICKaf),
HEIrpO-aBCTPANOHIHAS (JKBATOPHATHHAS ), MOHTOJIOHHAA (a3HATCKO-aMepHKaHcKas). BpeMsa i MecTO BOSHHKHOBEHHS
4eJIOBEYECKIX pac. EAMHCTBO YenoBeueckux pac.

IIpakTHyeckue 3aHATHS:

BpeMmst 1 Iy TH paccesienns yesoseka 1o mianere. [ [prcrnocobneHHocTs YenoBeka K pasHbIM YCIOBHAM cpefibl. Busmne
reorpadaeckoii cpeibl Ha MopQonoruio 1 (pH3HOIOTHIO YETOBEKA.
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3amuTa eHT BPEMCHA H MECHTAJIBHEIX KapT B (bOpMﬂTe YCTHOI'O COO6L[[6HMH, TOATOTOBJIEHHBIX IIO NEPEYHIO HCTOUYHKHKOB,
PEKOMEHIOBAHHRBIX IPEIIOAABATCIICM.

Konrpoannas pabora (CamocrosiTesibHasi paGora) TeopeTrdaeckue aCeKTHl SBOIFOIHHI KH3HH Ha 3eMIte 2
Pasgen 4.9kosorus 20
Tema 4.1. OcHoBHOE coep:KaHHe 2
IKosI0THYECKHE Teopernyeckoe oby4enue: 2
axTope! H cpefbl Cpemer o6HTaHKA OPraHU3MOB: BOJHAS, HA3eMHO-BO3/IyIIHAS, IOYBEHHAS, BHYTPH Opragm3MeHHad. OH3HKO-XUMHYECKHE OK01
KHIHU 0CODEHHOCTH cpel 00UTaHmA OpraHu3MoB. [Ipucrocobierns opraHu3MOB K JKU3HH B pasHEIX cpefax. [lonsrre 2 OKO07
aKonoryaeckoro daxropa. Knacenduxamms sxonormaeckux ¢axropos. [Tpasuwio murumyma 0. JTubuxa. 3akon
tonepanTHocTH B Illendopma.
OcHoBHOe cosepranHue 4
Tema 4.2. Teoperuueckoe o0yuenue: 2
HMomyssimus, OKOJIOTHYECKas XapaKTepHCTUKA BH/IA | TOMY NI, DKONOTHYecKas HUIIA BH/IA. DKOJOTHYECKHE XaPaKTepHCTHKH
coofecTBa, nomysamd. CoobmecTsa H 9kockcTeMsl. brorenos u ero crpykrypa (B.H. Cykaues). Cea3u MexTy opranusmMamu B 2
IKOCHCTEMBI Ouonenose. CTPyKTypHBIC KOMIIOHEHTB! 9KOCHCTEMBI: HPOYIIEHTH, KOHCYMEHTHI, peayleHTsL. KpyroBopoT BelnecTs 1
IOTOK 3HEPrHH B 9KocHcTeMe. Tpodudeckue ypoBHH. AHTPOIIOrEHHBIE IKOCHCTEMBI. ArposkockcTeMbl. OTIHams OK01
arposKOCHCTEM 0T OHOreoneHo30s. Y pboakockcTeMbl. OCHOBHEIE KOMIIOHEHTH YPOOIKOCHCTEM. Qs
IIpakTHYecKkHe 3aHATHS: 2 OKO7
Tpodmaeckue nenu u cetn. OCHOBHELE TTOKA3aTeNH YKOCHCTEMEL bromacca i HpoyKIs. DKOIOrHYeCK e TMPaMUIL] THCe]I,
bromaccel ¥ sHepruy. IIpaBuio mupaMuis! 3HEpruy. Permenne npakTHKO-OpHEHTHPOBAHHEIX PACYETHEIX 3a/[aHHI 110 2
IIEPEHOCY BEIIECTBA H SHEPTHH B 3KOCHCTEMAX C COCTABIICHHE TPOPHIECKHX LeTe i MUpaMHjl OHOMACCH H SHEPTHH.
Tema 4.3. OcHoBHOE coepxaHHe 2
burocdepa - Teopernyeckoe odyueHne: 2
raodanbuas brocdepa —xmpas obonouka 3emmi. Pazeutie npencrasienuii o 6uocdepe B Tpynax B.M. Bepraackoro. O6nactu OK01
IKOJOrHYecKas Guocepr 1 €€ cocrap. XKuroe BermecTBo OHOCHEPs! U ero QyHKIMK. 3aKOHOMEPHOCTH CYIIECTBOBAHES OHOCHEpHL. 2 0K02
CHCTEMA Ocobennocty OHocdeps! Kak robamsHoi JkocHCTeMsL. [JHHaMIHecKkoe paBHOBecHe B Orocdepe. PUTMHYHOCTS ABICHHI B OK07

drocepe. KpyropopoTsl BemecTs 1 OHOTeOXMMHIECKHE ITMKIEL [ I00aTbHBIE 3KOIOrHIECKHE TPO0IIEMBI COBPEMEHHOCTH 1
Ty TH UX PENICHHA.
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Tema 4.4. OcnoBHoe coepxanne
Bausaue Teopernueckoe o0yuenne: 2 OKO1
AHTPONOT €HHBIX AHTpOTIOreHHEIE BO3ACHCTRHS Ha Omocdepy. 3arpssHeHHs kak Buj AHTPOIION€HHOIO BO3NCHCTBHS (Xumueckoe, usuyeckoe, OK02
dakropos Ha buonoaueckoe, 0mxodut nPOU3EOOCSA U nompedienus). AHTPOIIOTeHHEE BO3IEHCTBHS Ha atMochepy. Boselicteug Ha OKo4
onochepy rugpochepy (3azpssHenus u ux uCnOYHUKY, ucmoweHus 600). Bospeiicausa Ha suarocdepy (depadayus nouss, sozdedicisue a 2
20pHbIe nopood, Hedpa). AHTPONIOTEHHBIE BO3AeHCTRHS Ha GHOTHUECKHE COOBIIECTBA (reca u pacmunensrse coobuecmsa, e
HCUBONHBILL MUD). TIKL11
I1K2.5
IIpakruyeckne 3ausaTHs: .
Tema 4.5, Biusinue Peluerne NpaKkTHKO —OPHEHTHPOBAHHBIX PACYETHBIX 33 TAHHIH 110 COXPAHEHHIO IPHPOJTHEIX PECYPCOB CBOETO PETHOHA
COHATTEHO- IIPOJKHUBAHHUS. 2
9KOJIOTHYECKHX OcnoBHoe coepkanne 6
dakxTopos Ha Teopernueckoe oGyuenne: 4
3/10pOBEE 3710poBbe | ero cocTaBisromue. GaKTOPHL, HOIOKHTETLHO 1 OTPHLATENLHO BIMAOLIME Ha OPraHU3M deloBeka. BpejHrre
veI0BeKa MPHBLIYKH: TIOCIE/ICTBHSA B IpodunakTrKa. [TpobieMa TeXHOTEHHEIX BO3IeHCTR I Ha 3[J0POBBE YETOBEKA (3MCKTPOMATHATHEIE 2
TOJIS, OBITOBAS XHMUS, H3OBITOUHBIE Iy MBI, ATHAITHS | T.IL ). AJanrarms OpraHM3Ma YelIoBeKa K aKkTopaM oKpysKarommeit
Cpe/ibl. 3aNUTHbIE MEXaHU3MBI OPraHA3M4 YeN0BEKA. 310poBbe 1 paboTococobHOCTS.
IlpuHimme: §opmupoBarns 3710posbe cheperaomero noseenns. O3mueckas AKTHBHOCTb U 3710pOBbe. [ pyTuist 3mopoBbs. 2
OcHoBEI 3aKaHBaHms. BHOXHMIYECKHE aCTIEKTH PalHOHANBHOTO MHTaHKA. [ [paBrma 6e30MacHOr0 HCMOME30BAHI
OBITOBBIX TIPHOOPOB H TEXHHIECKHX YCTPOHCTE.
Kourpoasnas pabora (CamocTosiTesibuas pabora) TeopeTuueckue acTiekTHl 3KOIOTHH 2
IpodeccHonansHo-opHeHTHPOBAHHOE COfepKAHIE (copepxanie npHKIATHOro MoyIs1)
Paznen 5. Buomnorns B xu3nn 14
Tema 5.1. Copep:xanne 2 0KO01
buortexnonorun Teoperuyeckoe oGyuenne: 2 OK02
KH3HH KARI0T0 Buorexnonorns kak Hayka u npomsBoacTso. OCHOBHEIE HATPaBJIEHUT COBPEMEHHOI OHOTEXHOTOrHH. MeToms! 6HOTeXHOMOrHH. p OK04
O6BexTE! OHOTeXHONOTIH. DTHKA GHOTEXHONOTHYECKHX H TeHETHYECKIX dKcrepuMeHTOB. [IpaBuia noxcka i anamsa [KL.11
[1K2.5

OHOIKOMOTHYECKOI MH(OPMALIMH 13 PA3NHYHBIX HCTOYHHKOR (nay4nas n yaeOHO-HayqHAT JIATEPATY A, CPELCTBA MACCOBOIL
HH(opManHy, ceTh MHTEpHeT U ApyrHe).
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Tema 5.2.1. buoTexnooruy B MeULHHE U (hapMaLun

Tema 5.2.1. Conepxanne 4 OKO01
Buorexuosorim B Teoperuieckoe obyueHne: 2 OKR02
METHRIHER Passrrre GHOTEXHOIOTHH B 00IACTH MEIUIMHE X (apMaIiH ¥ IPUMEHEHTE HX B JKH3HI YeJIOBCKA, IOMCKH AHAIH3 2 OK04
papmanun MH(OPMAIINH U3 Pa3IHYHEIX HCTOYHUKOB (HayuHas B y4eOHO-HayYHAs JIUTEPATypa, CPEACTBA MACcCOBOM MH(pOpMaIHy, [KL11,
ceth MHTepHET M npyrue). Keiichl Ha aHanmm3 HHPOPMAIMHA O pa3BUTHH OHOTEXHONOTHH B METHITUHE M (JapMaryH (1o IIK2.5
IPyIIIam).
IlpakTHYeckne 3aHATHS: 2
3amura Keiica: [IpecTaBicHrE pe3yIbTaTOB PEICHIS KeHcoB (BEICTYTICHHE ¢ IIPE3cHTAIMEH)
Tema$5.2.2. BHOTEXHOIOrHH U JKMBOTHbIE 2
Tema 5.2.2. Copepxanne 2 OKO1
buotexnoioruu u Teopernueckoe 00yqenne: 2 OK02
EUBOTHLIE Passutie GHOTEXHONOTHIT ¢ HCTIONB30BAHMEM JKHBOTHEIX, IPHMEHEHHE MPOIYKTOB OHOTEXHOIOTHH B JKH3HH YEIOBEKA, [TOUCK H OK04
AHAIH3 HH(OPMALIHH U3 PA3IHIHEX HCTOIHHKOB (HAYqHas H yueGHO-HayTHas JIHTEpaTypa, CPEICTBA MACCOBOM HEdopMaruy,| 2 [IK1.11
cets MHTepHeT u apyrue) Kelicsl Ha aHam3 HHGOpMALKK 0 pa3BUTHH OHOTEXHOIOTHH ¢ HCIIOJIB30BAHMEM KUBOTHBIX (110 IIK2.5
TpyIImam).
Tema 5.2.3. buotexHos0ruu 1 pacteHus 2
Tema 5.2.3. Conepxanune OK01
BroTexHo/I0rHH 1 Teopernueckoe obyuenue: 2 OK02
PRETCHEA PaseuTie GHOTEXHONOIHH C HCIIONB30BAHMEM PACTEHIH, PUMEHEHHE TIPOLYKTOB OMOTEXHOJIOTHMU B JKH3HH YeJIOBEKa, TIOHCKH 2 OKo04
aHANH3 HH(OPMAIIMH W3 PA3YHBIX HCTOYHUKOB (HayqHas U yueOHO-HAay4yHAT JATEPATypa, CPeACTBA MACCOBOH HHDOPMAIIHH, TKL11,
cetb MuTepuer u npyrue). Kelichl Ha aHam3 HHQOPMALUK O Pa3BUTHH OHOTEXHONOTHMI C HCIOTE30BAHAEM pacTeHHH (110 MK2.5
rpymmam). 3ammta Kedica: [[pencTapnenne pe3yabTaToB pelieHus KeHcoB (BHICTYILIEHHE ¢ NPe3eHTaLHeH)
2

Tema 5.2.4. broTexHOJ0rHH B NPOMBIIIEHHOCTH

28




OKO01

Cojaepxanne
Tema 5.2.4. OK02
buorexnonornn 8 | Teopermueckoe ofywenne: OK04
NPOMBIILLIEHHOCTH K111,
PasButiie npompImeHHOM GHOTEXHONOTHIT U ee NPHMEHEHHE B JKH3HA qeTIOBeKa, IMOUCKH aHaJIH3 HHOPMAIIHH H3 IIK2.5
PasIHIHBIX HCTOTHHKOB (HaydHas i y4eOHO-HaydHas THTEPATYPa, CPENCTEA MACCOBOR HH(BOPMALH, CETh WuTepuer u
apyrue). Keiicrr Ha anami3 HEGOPMAIH O PasBHTHH TPOMBIILTCHHON GHOTEXHOIOTHiT (o rpymmam).
Tema 5.2.5. CoumanbHo->THYeCKHE ACEKTI GHOTeXHO/0 Ml
OcHoBHoe comep:kanue
Copep:xanne
Tema 5.2.5. Teopernyeckoe ofyqenne: OKO1
ConunanpHo- OTHYECKHE aCTIEKTH PAsBUTHS OHOTEXHONOT M M IPUMEHEHHE HX B JKU3HH YENIOBeKa, IOUCKH aHAIH3 MH(OPMAIIMH H3 OK02
ITUYECKHE ACTICKTBl | PA3TIYHBIX HCTOYHMKOB (HAydHAs H yueOHO-Hay Has JITEPATypa, CPeaCTBA MaccoBoil MHMOpManuy, cets MurepHeT 1 OK04
OHOTEeXHOJIOrHi npyrue). Kefickl Ha aHamu3 MRQOPMAITH 06 STHUECKUX aCIeKTax pasBHTHA OHOTEXHOTOTHI (110 rpyIrmam). TK1.11,
MK2.5
Paspen 6. Buoskosnornyeckue neenenoBanus
Tema 6.1. OcHoBHOE coepkanue OKO01
OcuoBHble MeTomBI | Teopernueckoe ofyucnue: OK02
OHOIKOIOTHYeCKIX Hayumerii merosr. MeTozisl 6HO09KOMOrHYeCKHX HCCTEI0BARHI: TI0JIERHIE, abOpaTOpHbIE, IKCIIEPHMEHTAIBHEIE. MOHHTOPHHT OK04
HCCJIeTOBAHHH. OKPYKAFOLIEH CPEbL: JIOKANbHBIH, PETHOHAIBHBIN B TII06a bHBIH. MeTofb! OHCKa, aHaH3a 1 00paboTku HHpOpMALIH O OKO07

TNPOCKTE B PA3MUYHEIX HCTOTHHKAX.
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Tema 6.2.
buroskomornyeckui
IKCIEPHMEHT

OcHoBHoOE coflepKaHne

Teopernueckoe o0yueHue:

0630p TeM yueOHO-HCCIIEI0BATENRCKUX TIPOEKTOB. BEIOOp yueOHO-HCCIEI0BATENBCKOTO IPOEKTA U3 IIPE/UIOKEHHBIX.
@opMHpPOBaHHE KOMAH/TH TPOEKTA. ANTOPHUTM BBIITOJIHEHHS POEKTA.
Kaxmas rpyrma BEIOHpaeT OMH U3 BAPUAHTOB y4eOHO-HCCIeI0BATENLCKIX POEKTOB:
1. Onenxa kagecTBa aTMocdepHOro BO3IyXa
OreHka KayecTBa JI0YB METOJOM (PHTOTECTHPOBAHHUS
OrieHKa Ka4ecTBa BOJ IOBEPXHOCTHEIX BOJOEMOB 110 OPraHOJENTHYECKMMH (DH3MKO-XMMHYECKHM CBOMCTBAM
Busiaue [TAB Ha pocT ¥ pa3BUTHE CeMsIH BBICIIHX PACTECHUH
Bimastere coneBoro 3arps3HeHus Ha pocT ¥ pasBHTHE CEMSH BHICHINX PaCTEHUM
Ilepeuiii sman euinonHenus npoexma:
OGocHOBaHHE aKTYATLHOCTH BHIOPAHHOMN TeMEl. BEaBienne mpobieMs! HecnenoBanys, (OpMyIHPOBaHHE THIIOTE3EL. BEibop

it B

METOZIOB Hecieioranms. Beibop Touek orbopa nmpob Ha TeppuTopHH HecnenoBanus. [locTaHOBKa eel | 33129 HCCTIe[0BAHHS.

Onpenenenne (GoPMBI NPeICTABNEHHS Pe3y HTATOB HecneaoBaHks. Onpe/ieIeHHe 3TANoB H COCTARIIEHHE IJIaHa
HCCIISTOBAHHSL.

3amuTa npoexTa. [pecrapieHue pesy bTaToB BEIIOTHEHNA YUeOHO-HCCIeA0BATENbCKIX IPOEKTOB (BBICTYILIEHHE C
Tpe3eHTAIHEH )

OKO01
OK02

OK04
OKO07

KoncyasTamust

ITpomeskyTounas aTrecranus — JK3ameH

Bceero:

144
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2. KOHTPOJIb  OLEHKA PE3YJILTATOB OCBOEHHS OBIIEOBPA3OBATEILHOI
JUCIATLINHBI

KonTposs u oumenka pe3ynstatos ocBoeHHS 06IEO0PA30BATEIBHON  IHCIATLIHHEI PaCKpEIBAIOTCA  uepe3
MMCIMIUTAHAPHBIC PE3YIIBTATE, HANPABNCHHbE HA (QOPMHPOBAHHE OOMMX W MPO(ECCHOHATBHBIX KOMIETEHIWH 110

pasjienaM  TeMam CoZepiKkaHns y4eOHOro MaTepuaa.

O6masn Pazpen/Tema Tun oueHouHBIX MeponpHsITHIi
KOMIETeHIHS
Pazpen 1. Knerka — Konrponeras padora “MornekyspHpiii
CTPYKTYpHO- YPOBEHb OpraHu3aniu XKUBOro”,
(DYHKIHOHAILHAS eTHHHIA
KHBOTO
0K02 Tema Nel.1. buonorns Janonmuenne TAOMAIEL C ONMCAHHEM
Kak Hayka METOJIOB MHKPOCKONHPOBAHHA C HX
JIOCTOMHCTBAMH M HEJIOCTATKAMHU.
JamonmHenue  Tabmmiel  «Bxmag
YUEHBIX B Pa3BUTHE OHOIOTHHY.
OKO01 Tema Nel.2. buonornyecku OponTankHbL ompoc. [ToAroToBKa YCTHEIX
OK02 BAXKHBIE XUMHYECKHE co0OLIeH ! ¢ Ipe3eHTanue, Brmonsenne n
OK04 COCIMHCHHS 3aIuTa 1a00paTopHEIX pabot: «OmpeeneHue
BrTaMuHa C B IPOIYKTAX THTAHHSY,
«l'mnpodusHo-ruapodobHKIe CBOMCTRA
JUIUAOBY.
OK01 TemaNel 3. OnermBaeMast AUCKYCCHS 110 BOIPOCAM JIEKITHH.
OK02 CrpykrypHO-QYHKIHOHATEHAS PaspaboTka MEHTATBHOM KapThl 110
OK04 OpraHu3anys KIeToK KIAcCH(MKAIMH KIETOK H HX CTPOCHHIO HATIPO- 1
3YKapUOTUUECKUX U 110 IAPCTBAM B MUHU
rpynnax. Bemonnenue u 3amura
n1abopatopHsIX paGoT;: «CTpOeHHE KIETKH
(PAacTEHH, HUBOTHBIE, TPHOBI) ¥ KIETOUHEIE
BKITIOUEHHMA (KpaxMa, KApOTHHOM/IEL,
XJIOPOIIACTBL, XPOMOILIACTBI)»,
«lIponunaemMocTs MeMOpaHbI (I1a3MOIH3,
JICTIA3MOIIH3 .
OK01 TemaNel 4, OpOoHTANBHELH OMPOC.
OK02 CrpykrypHoO - Paspa0oTka rmoccapus.
(yHKIIMOHATE Pemenue 3amay Ha
HbIe (hAKTOpEI OIpENIENEHHE
HACIEICTBEHHOCTH TIOCTIEI0BATEBHOCTH
HYKIIEOTHJIOB.




OK01 TemaNel 5. Ppontanbheli onpoc. Tect «IIponeccst
OK02 [Tporecce! MaTpuarOro MaTpUYHOTO CHHTE3d». PEIIeHrE 3a1a4 Ha
CHHTE3a OMpPEICIICHHE [OCIEI0BATENLHOCTH
AMUHOKHCIIOT B MONIEKyJ1e Genka. Pewmenue
38124 Ha ONPEIENCHUE MOCIIEN0BATEILHOCTH
AMHHOKHCTIOT B MOJIEKYIe OelTka B Ciyyae
M3MCHEHHS [OC/IEI0BATENLHOCTH HYKIIEOTH/IOR
JIHK.
OK02 TemaNel.6. OponTasbHei onpoc. ToAroTOBKA YCTHBIX
OK04 Hexnetounsie GopMBI dKu3HH cooluienuit ¢ npesenTanmeii (BUpycHEIE 1
bakrepuanbhbie 3a6onepanus. OGume
NPUHLMITE] HCTIONE30BAHMS JIEKAPCTBEHHBIX
BeIecTB. OCOOEHHOCTH MPHMEHEHHS
aHTUOUMOTHKOB).
0K02 TemaNel.7. OpoHTANBHE 0Npoc. 3amonHeHue
OOmeH BermecTs u CPAaBHUTENBHOM TAO LBl XAPAKTEPHCTHK THIIOB
TIPEBPALIEHHE SHEPTHH B 00MEHA BEINECTB.
KJIETKE
0K02 TemaNel 8. OGcysKneHne no BOmpocam NeKIuH.
OK04 JKu3HeHHBIH 1K PaspaOoTka JIeHTHI BpEeMEHH JKH3HEHHONO
knetkd. Muros. Meiios LUK,
Paznen?. Crpoenne n pynxmun | Konrpomsnas paGora "CTpoeHe u (ynxuumr
Opranu3ma opranuzma’.
OK02 Tema Ne2.1. OuenuBaemas mickyceus. Paspadorka
OK04 Ctpoenue opranuzma MCHTATbHOM KAPTHI TKAHEH, OPraHOB U CHCTEM
OpraHOB OPTAHU3MOB (PaCTCHHS, KHBOTHBIE,
YEIIOBEK) C KPATKOH XapaKkTePHCTHKOM HX
(bynxumit. [Tonrotoska u mpesicTasneHue
YCTHBIX COOOTIECHHUIA ¢ IIpe3eHTaLHeit
(MMMYHHTET, HHOSKIHOHHBIE 3a00ICBAHH,
OMH/IEMHAH, BAKITTHAIHS).
0K02 TemaNe2.2. DpoHTaNBHEIH Onpoc,
®opMBI pa3MHOKEHHS 3anonHeHne TabIHMIE ¢ KPaTKoH
OpraHu3MOB XapaKTEPHCTHKOM 1 IpEMepaMu
(op™ pasmHOKEHNS
OpraHH3MOB.
0K02 TemaNe2.3. PaspaboTka neHTbI BpeMeHH ¢
OK04 OHTOreHe3 KUBOTHBIX U XapaKkTePUCTHKOM TaroOB OHTOTEHE3a
9eJI0BEKa OT/CIBHOM IPYNIOH HUBOTHEIX H YENOBEKA IO
MuKporpymmnam. Tect/onpoc.
0K02 TemaNe2 4. Paspaborka rnoccapus. Tecr.

OCHOBHBIE [OHATHS TEHETHKY
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OKO01 Tema Ne2.5. Tecr. PaspaGorka roccapms. Pemerne 3anau

0K02 B3anMoielicTRIE TeHOR Ha OTPEJIENICHAE BEPOATHOCTH BO3HUKHOBCHUS!
HACIIEICTBEHHBIX IIPH3HAKOB IIPH PA3THYHEIX
THIIAX B3AHMO/EHCTBUS T€HOB, COCTABJICHHE
TEHOTHITMYECKHX CXEM CKPEIIMBAHUS.

OK01 TemaNe2 6. Tecr. PaspaGotka rioccapus. Pemense 3a1ay na

OK02 Cuemnnentoe Hacnen0BaHue ONPEJICICHHE BEPOATHOCTH BOSHHKHOBEHUS

NPU3HAKOB HACIIECTBEHHEIX IIPU3HAKOB IIPH CLCIIEHHOM

HACIIEIOBAHMH, COCTABNEHHE TeHOTUITHYECKUXK
CXEM CKPCIIMBAHUS,

OK01 TemaNe2.7. Tecr. PaspaGorka rioccapus. Pemmenue 3azay na

OK02 IeneTHka nona ONIPE/ICNIEHNE BEPOATHOCTH BOSHMKHOBEHHS
HAC/IEACTBCHHBIX IPU3HAKOB, CLCTIICHHBIX C
MOIIOM, COCTAB/ICHUE TCHOTHITHYECKUX CXEM
CKpeLLBAHHS.

OKO01 Tema Ne2.8. Teer. Paspaborka rmoccapus. Pemenwe 3amau na

OK02 'enerrka yenoneka ONPENEITICHHE BEPOATHOCTH BOSHHKHOBEHMS
HAC/IEICTBEHHBIX MPH3HAKOB, HCTIONB3YS METOMEI
TEHETHKH YEIOBEKA, COCTABIIEHUE
FEHOTHITHYECKUX CXEM CKPEIIHBAHHS.
[TonrotoBka yerHex coobmemwii ¢
NPE3CHTALMEN O HACIIENCTBEHHbIX
3a007EBAHMSX YEIIOBEKA.

OK01 TemaNe2.9. Tecr. Pemenue 3aa4 Ha onpeeneHue Tvna

0K02 3aKOHOMEPHOCTH MYTaIlMH IIPH IEPEIayue HACIIEACTBEHHBIX

OK04 M3MEHYMBOCTH IIPU3HAKOB, COCTABNEHHE TEHOTHIIMUECKHX CXEM
CKPELMBAHNS.

OKO01 TemaNe2.10. Tecrt. PaspaGotka rioccapus. Pemmerue 3anay Ha

OKo02 CelnleKIys OpraHu3MoB

OTPEJICICHHE BO3MOMKHOTO BOSHUKHOBEHHSI
HACJIE/ICTBEHHBIX IPH3HAKOB 10 CENEKIIH,
COCTaBNIEHHE TEHOTHIIHIECKHX CXEM
CKpEIIHBAHHS.
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Pasnen 3. Teopust 3sosmonmy

Kontponsras patora “Teopernueckue acnemﬂ
IBOIIOIHH XKHU3HK Ha 3eme”,

OK02 Tema 3.1. DpoHTanbHbli onpoc. PaspaGorka ekt
OK04 Hcropus spomomronroro BPEMCHH Pa3BUTHA 3BOJIFOLHUOHHOIO YUeHu,
YUEHUSI
OK02 Tema3.2. OponTanbHEL onpoc. Paspaborxa rioccapms
Muxpossomons TEPMHHOB.
OK02 Tema3.3. Ouetupaemas auckyccus.
Maxpoasomonus Paspalorxka rmoccapus TEPMUHOB.
OK02 Tema 3.4. OponTanbhbi ompoc. [Toarotoka i
OK04 BosunkroBeRME 1 paseuTHe TIPEJICTABIIEHHE YCTHOrO COOOIIEHUS U JIEHTE]
KM3HH Ha 3eMile BPCMEHH BO3HHKHOBEHMS M PA3BUTHS
KHBOTHOTO  PACTHTENBEHOIO MHUPA.
OK02 Tema 3.5. DponTamsueri onpoc. Paspaborka nent BpPEMEHH
OK04 [Ipoucxonenne yenosexa — ¥ MCHTAJIBHBIX KapT Ha BEIOOP: “DBOMONs
AHTPOIIOTEHE3 COBPEMEHHOI0 4enoBeka”, “Bpems u mytu
PaceelicHuA YenoBeka no mianere”, “Bingnue
Teorpaguueckoii cpes! Ha Mopdomoruo u
(usmonormo wenoseka”, “Yenopeueckre pacer”,
obcyxaeHue.
Paspen 4. Ixonorus Kontpoabhas padora “Teopernyeckne acmekTn!
3K0I0ruu”
OK01 Temad.1. Tect o skomoruueckum (aktopam 1 cpegam
OK07 OKonornyeckue (hakTopst u HU3HH OPraHH3MOB.
CPEIbI JKH3HH.
OK01 Tema 4.2, Cocraenenue cxem KPYTroBOpPOTa BEILECTB,
0K02 [Tomynamwug, coobectra, HCIIONB3Y s MaTepHakl TeKIHH,
OK07 3KOCHCTEMBI Pemienne npaxtiko-opuenTiposanmpix
PaceTHEIX 3a1anuii o neperocy
BCIIECTBA H SHEPIUM B HKOCUCTEMAX C
COCTaBIEHUE TPOQUUCCKHUX TeTeil i
MpaMi/| GHOMACCH! i SHEPrHH.
OK01 Tema 4.3. Ouenmpaemas uckycens.
OK02 brochepa-riodanshas Tect. Pewenwne npakriko-
OK07 3KOJIOTHYECKAs CHCTEMA OPHEHTUPOBAHHBIX PACUETHBIX
3a/1a4 Ha OTpeIeICHUE
IIOII@N¥1 HaCaK IEHMH [UTs
CHIDKCHHS KOHLIEHTPALIH
YLICKHCIIOro raa B atMocepe
CBOEIO peruoHa
TPOXKUBAHHS,
OKO01 Tema 4.4, Tecr. Pemenne TIPAKTHKO-0PHEHTHPOBAHHBIX
0K02 Bimgnue AHTPOIOTEHHBIX PacCuYCTHBIX 3aJaHUH 110 COXPaHEHHUIO IPHPOIHBIX
0K04 (baxtopos na Orocoepy PECYPCOB CBOETO PErHOHA IPOKHBAHMS,
0K07




0K02
OK04
OK07

Tema 4.5,
Binssne conpansHo-3K0N0rHIecKiy
(haxTOPOB Ha 3/10pOBEE YeIOBEKA

OuenuBaemas Iuckyccust. BoImoHenus
TPAKTHYECKUX 3aaHnil: “Omnpeenenne
CYTOYHOrO PalMOHa MHTAHKA,
“Co3anne HHIMBRIYAIBHOMN MAMSTKH 110
OpraHy3aluy PAIMOHATEHON (u3HYeCKoit
AKTHBHOCTH . BhImonuenue
nabopaTopHolt paGoTe Ha BEIGOD:
"YmMcTBeHHas paboTococoGHOCTE",
"Brugnue abnoTiaeckux akTopos Ha
YeJIOBEKA (HU3KKE H BEICOKHE
TEMIIEPATYypHI)".

IIpodeccHona b HO-0pHEHTHPOBAHHO colepKaAHHE
Pasnen 5. Buogorns B :ku3uu

3auuTa Kekca: mpecTaBIeHne pesy/bTaToB
PELICHHS KEHCOB (BBICTYILIEHHE ¢
IIpe3eHTaLIHE)

OKO1
OK02
OK04

[IK1L.11
[1K2.5

Tema 5.1 BuorexHonoruy s
AKH3HU KOKIOTO

Brimonuenne kelica na anamms uabOpMALHH O
HAYYHBIX JOCTHKEHUSX B 00IacTH
TEHETMUYECKMX TEXHOIOTHH, KJIETOUHOM
WHAKEHEPUH, THIIEBEIX OHOTEXHOMOTHHA (110
IPYIIaM), IPEACTARNCHHE PE3YIETATOR
PCIIEHMS KEUCOB.

OK01

0K02

OK04
[IK1.11
IIK2.5

Tema 5.2.1.
broTexmonoruy 8 MegummnEe 1
hapmarmm

Brimonuenue xeiica Ha anamu3 ubopMai o
Pa3BUTHI OHOTEXHONOIHH B MEAMIUHE I
(hapMaruy (110 rpymmam), mpe/cTaBIeH e
PE3YJIbTATOB PEILEHMS KeHCOB.

OK01

0K02

OK04
IK 1.11
K 2.5

Tema 5.2.2.
BHOTEXHONOrMH 1 JKHUBOTHBIC

Brmonuenue kelica Ha aHanu3 HEGOPMAIH 0
pasBUTUH OHOTEXHOJIOTHL ¢
HCTIONb30BAHMEM XKHBOTHBIX, IPHMEHEHHE
MPOAYKTOB OMOTEXHONOTHH B HKH3HY
YENOBEKA (TI0 IpyIIaMm), IpeaCTABICHHE
PE3yJIBTATOB PEILEHHUS KEHCOB.

OKO01

OK02
0K04
[IK1.11
[1K2.5

Tema 5.2.3.
BuotexHonoruu u pacTerus

Beinonnenue Keifca Ha aHaus HHQOPMALIH O
pasBUTHU OMOTEXHOIOTHIA ¢
HCTIOJIB30BAHKEM PACTEHUH (110 rpymmam),
TPE/ICTABNIEHHE PE3Y/ILTATOR PEIICHHS
KEWUCOB.

OK01
OK02
OK04
[IK1.11
I1K2.5

Tema 5.2.4.
Buorexmonoruu B
[POMBIIIICHHOCTH

Brinonuenye keiica Ha anamis uH(OPMAIHH 0
Pa3BHTHY IPOMBINIIEHHOH OHOTEXHOMOTHH (110
IpyIIam), IpeACTABICHHE Pe3YIILTATOB
pelIenus KeHcoB.
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3.YCJIOBHSA PEAJIU3AIIMI IIPOT PAMMBI OBIIEOBPA3OBATEJILHOM JUCITUTLINHBI

3.1 Jlns peanusaumn mporpavme! muenunamb: «Broornsy, nveer CIIEAYIONIHE CIIeMHATBHbIC OMEIIeHAs:

Kabuuer «buonozuu», ocHamennsIii o6opynopannem: Me(enp, T0CKA, MEN, HArMSIHBE MOCOGHs (KOoMMIeKTHI
yueOHBIX TabMHLL, IIAKATOR), TeXHIUECKIM CpencTBaMu O0y4YeHHs: KOMIIBIOTED ¢ YCTPOHCTBAME BOCTIDOH3BE/IEHHS 3BYKa,
HPUHTED, MyJIBTHME/IMA-IIPOCKTOP C IKPAHOM, YKA3Ka-IIPE3EHTED [ MPE3CHTALIHIA.

3.2. Undopmanuonnoe ofecneucnne peannsanuu IpPOrpaMmel
OcHOBHBIE TEKTPOHHBIE H3JAHHSI.

Ls bronorus. 10 xnace: yrmyGnéHubLi ypoReHs : yuebuuk / B. B. ITaceunux, A. A. Kamenckuii, A.
M. PyGuos [u ap.] ; mon penaxupeit B. B, ITaceunnka. — 4-e usp., crep. — Mockea : I[Tpocsemenne, 2022, —
336 c. — ISBN 978-5-09-087485-4. — TekcT : anexTpoHHsiii // Jans : 3MEKTPOHHO-O0MONMOTEUHAS CHCTEMA, —
URL: https://e.lanbook.com/book/335000

2, Buonorns. 11 xnace: yrmy6néuusiit yposens : yuetuuk / B, B. [Naceunux, A. A, Kamenckuit, A.
M. Py6uos [u ap.] mox penaxuueii B. B. Tlaceunnka. — 4-¢ w3, crep. — Mockgsa : IIpoceemmenue, 2022, —
320 ¢. — ISBN 978-5-09-087486-1. — TekcT : anektponusiii // Jlans : SNEKTPOHHO-OMOIHMOTeUHasS CHUCTEMA, —
URL: https://e.lanbook.com/book/335003

JonoHuTeIbHbIE HCTOYHHKH

1, buonorus. 10 kmacc : Gasoperii yposess : yueouuk / JI. K. Benser, I'. M., Heimrmn, JI, H,
Kysnenosa [u 1p.]. — 9-e u3n., crep. — Mocksa : TIpoceemerue, 2022, — 223 ¢. — ISBN 978-5-09-087483-
0. — Texcr : snextponnslii // JTans : snekTponHo-GuGanoTeyHas crucrema. — URL:
https://e.Jlanbook.com/book/334583

2 Bromorus. 11 xnacc : Gasopelit yposeHs : yueGuuxk / JT. K. Bensies, IT. M. boponun, I'. M.
Jpivumn [u ap.]. — 9-e u3n., crep. — Mockea : [Tpocsemenue, 2022, — 223 ¢. — ISBN 978-5-09-088206-4, —
Texer : onexrponnerii // Jlaus : snekTponno-6ubmMoTeuHas cucrema, — URL:
https://e.lanbook.com/book/334586

3. Cupornazos, B. M. Buonorus. O6mas Guonorus. 10 krace: 6a30Bbiii ypoBeHs : yueOuuk / B. H.
Cupornasos, 1. b. Aragponosa, E. T. 3axaposa. — 11-e 3., crep. — Mocksa : ITpoceemenue, 2022, — 256 ¢.
— ISBN 978-5-09-087946-0. — Texkcr : anexkTporHsiii / Jlaus : 3MeKTpoHHO-GHGMOTe HAS cHeTema. — URL:
https://e.lanbook.com/book/335087

4, Cusornaszos, B. M. buonorus; O6mas 6uonorus. 11 ki1.: 6a30BbIii YpOBeHb : yuebHuk / B. M.
Cugornasos, H. b. Araponoza, E. T. 3axaposa. — 10-e 3., crep. — Mockea : [Tpoceemenue, 2022, — 208 c.
— ISBN 978-5-09-087948-4. — Tekcr : 1eKTpoHHbI# // JIaHb : 3IeKTpoHHO-6ubIMoTeuHas cucrema, — URL:
https://e.Janbook.com/boolk/335093

5. Cpenree npodeccrnonanbHoe 06pazoBaHue: MEPHOITYCCKOE MOIUCHOE U3/IAHIE
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