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1. ObIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIbBHOU JUCIHHUIIJIMHBI OO/1.13 BUOJIOT'UA

1.1. MecTo AUCHUILIAHBI B CTPYKTYpe o0pa3oBaTeabHoii mporpammbl CITIO

O6meobpazoBarenpHas  auciummaa  «bUOJIOT'USA» — sBugercs 4acThIO
npeaMeTHoU oomactu «OOIECTBEHHBIE HAYKWY, N3y4aeTCs B 001Ie00pa3oBaTEIbHOM
nukie yueoHoro miaHa OII CIHO «TpoHLKOro TeXHOJIOTHYECKOrO0 TEXHHUKYMay MO
npodeccun 35.01.27 Mactep cenbCKOXO3SHWCTBEHHOTO TMPOU3BOJCTBA, C YYETOM
npodeccuonanbHoi HanpasieHHoctu GPI'OC CIIO

[enu u miiaHupyembie Pe3yJIbTaThI:

1.2.1 Lenu o61ieo6pa3oBaTeIbHOM TUCITUTIIINHBI:

Hean: popmupoBanue y o0y4aronmxcs CUCTEMbl 3HAHUM O Pa3IMYHbBIX YPOBHSIX
KU3HU CO 3HAHUEM COBPEMEHHBIX NMPEACTABICHUW O KUBOU MPUPOJAE, HABBIKOB IO
MPOBEJICHUIO OUOJIOTUYECKUX MCCICIOBAHUN C COOJIIOJIEHUEM ATUYECKUX HOPM,
apTYMEHTHUPOBAHHON JIMYHOCTHOM TIO3UIIMM 1O OEPEeKHOMY OTHOIICHHUIO K
OKpYXarouien cpee.

3anauu:

* nonydeHue (pyHIaMeHTaIbHBIX 3HaHHM O Omosornmueckux cucremax (Knetka,
Opranmsm, [lonmynaums, Bun, Dkxocucrema); HMCTOPUM Pa3BUTHS COBPEMEHHBIX
MPEICTABIICHUN O >XUBOW MPUPOJE, BBIJAIONIUXCS OTKPBITHSIX B OMOJOTMYECKOU
HayKe; poJjii OMOJIOTHYECKOW HAayKu B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTHHBI MUPA; METOJIaX HAYYHOTO TTO3HAHMUS;

* OBJIQJICHUE YMEHUSIMU JIOTUUECKH MBICIUTh, OOOCHOBBIBATH MECTO M POJIb
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIEATENIBHOCTH JIIOJCH, pa3BUTHUH
COBPEMEHHBIX TEXHOJIOTUM; OMpPENeNsATh XUBbIE OOBEKTHI B MPHUPOJIC; MPOBOJIUTH
HaOIIOACHUS 32 DKOCUCTEMAaMHU C IIEeJIbI0 UX OMUCAHMS U BBISBIICHUS €CTECTBEHHBIX U
AHTPOIIOTCHHBIX W3MEHEHUH; HAXOAUTh W AHAIM3UPOBATH WH(OOPMAITUIO O >KUBBIX
00BEKTaX;

* pa3BUTHUE MO3HABATEIIbHBIX MHTEPECOB, MHTEIJIEKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yYaromuxcsi B MPOLIECCe HU3YUYEHUs] OMOJIOTMYECKUX SIBJICHUI;
BBIJIAIOIINXCS TOCTHXKEHUN OMOJIOTMH, BOIIEAIINX B OOIIEUETOBEYECKYIO KYIbTYPY;
CJIOKHBIX M MPOTUBOPEUYMBBIX IMyTEH pPa3BUTUSI COBPEMEHHBIX HAyYHBIX B3TJISIOB,
uaed, TEeopui, KOHLENIUi, rumnore3 (0 CYIIHOCTH W NPOUCXOXKIECHUU KU3HH,
YeJI0BEKA) B X0 pabOThI C pa3IMUYHBIMU UCTOYHUKAMHU HH(GOPMAIIHH;

* BOCMUTaHWE YOCKICHHOCTH B HEOOXOAMMOCTH TIO3HAHUS >KUBOU TIPHPOJIBI,
HEOOXOIUMOCTH PALMOHAILHOTO TPUPOAOIONIb30BAHUS, OEPEKHOrO0 OTHOILIEHUS K



IPUPOJHBIM PeCypcaM U OKpYKarolllel cpeqie, COOCTBEHHOMY 3/10POBbIO; YBAXKEHUS
K MHEHHIO OIMOHEHTA IPU 00CYKIEHUN OMOJIOTUYECKHUX MTPOOIeM;

* HCMOJB30BaHHE MPUOOPETEHHBIX OWOJIOTMYECKUX 3HAHUW W yMEHHH B
NOBCEAHEBHOM KW3HMU JJIi OLEHKH TIOCIEJACTBUM CBOEH jAesTenbHOCTH (U
NEATEeIbHOCTU JPYTUX JIIOJACH) MO OTHOLICHHUIO K OKPY’KAIOUIEH Cpene, 310pPOBBIO
APYTUX JIOACH M COOCTBEHHOMY 3/I0pPOBBIO; OOOCHOBaHUE U COOJIOZCHHE Mep
npoduIakTUKy 3a00IeBaHMMi, OKa3aHHe TIEPBO MOMOIIM MTPH TPAaBMax, COOIIOACHHE
MIPaBUJI IOBEICHUS B PUPOJIE.



1.2.2.Pe3yabTaThl 0CBOCHUSI 0011e00pa3oBaTebHOM MucHUILIUHBI B cooTBeTcTBHM ¢ PI'OC CIIO n Ha ocHoBe PI'OC

COO.

Koa u nanmenoBanue
dopmupyembIx
KOMIIeTeHI M

Pe3y.m>TaT1>1 OCBOCHMA JHUCIHUIIIIMHBI

Oo0mmue

JAucuunimHapHbie

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npoeCCHOHATLHON
JeSTeIIbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

VYo 01.01pacno3naBarts 3a1a4y u/uiad mpooIemMy

B IPO(eCCHOHATLHOM H/HMJTH COIIMAILHOM KOHTEKCTE;

VYo 01.02 ananusupoBaTh 3a7a4y W/HIA TPOOJIEMY M BBIACIATH €€ COCTaBHBIC
4acTy;

VYo 01.03 onpeaesnsTh Talbl pelieHUs 3aa4u;

VYo 01.04 BesiBiATh U 3G(PEKTUBHO MCKATh WHPOPMALIHIO, HEOOXOAUMYIO IS
pelleHus 3a1a4y U/ Ui MpoOIeMBbl;

Vo 01.05 cocTaBisaTh IIJ1aH NCHCTBUS;

Y0 01.08

peanu30BbIBATh COCTABJICHHBIN IJIaH

30 01.01 axkTyanbHbIN PO ecCHOHATBHBIN

U COLIMAJIbHBIA KOHTEKCT, B KOTOPOM MPUXOJUTCS paboTaTh U KUTh;

30 01.02 ocHOBHBIE HCTOYHUKHU MH(OPMAIIH

U pecypcehl JUIsl pelieHus 3a/1a4 U npoosiem

B IPO(eCCHOHATIBHOM H/UITH COLIMAIbHOM KOHTEKCTE;

30 01.05 crpykrypa mmana miua pemieHus 3anad.JIP 26roroBHOCTs U
CIOCOOHOCTh K 00pa3oBaHHI0O M CaMOOOpA30BaHMIO HA MPOTSHKEHUU BCeil
KU3HH;

MPII 02 ycraHaBiIMBaTh CYIIECTBEHHBI NpPHU3HAK WJIM OCHOBaHUS MJIs
CpaBHEHUs, Kiaccuukanuu u 0600IICHHS;

MPII 03 onpenensTs 1enu AesATeIbHOCTH, 3a1aBaTh

rapamMeTpbl U KpUTEPUHU UX TIOCTHKECHUS;

MPII 05 BHOCUTH KOpPPEKTHBBI B JE€ATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
PE3yNbTaTOB LIEJSIM, OLIEHUBATh PUCKH MOCIIEICTBUHN A€ATEIbHOCTH;

MPII 12 BbIsABIATH NPUYUHHO-CIEJCTBEHHBIE CBSI3M W AKTyalM3UpPOBATH
3a/ayy, BBIIBUTAaTh THUIOTE3y €€ pEeUIeHHs,, HaXOAUThb AapryMEHThl JUIs
JI0Ka3aTelibcTBa CBOMX YTBEP)KACHMM, 3a7aBaTh MapaMeTpbl U KpPUTEpPUU
peuieHus;

MPII 13 aHanu3upoBaTh MOJYYEHHBIE B XOJE€ PELIEHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLICHMBATh HX JOCTOBEPHOCTh, IPOTHO3WPOBATh W3MEHEHUE B
HOBBIX YCJIOBHSIX;

I1P6 01chopMupoBaHHOCTH 3HAHUH O
MECTe M POJId OWOJIOTHH B CHCTEME
HAYYHOTO 3HAHUS; (YHKIMOHAIBHOM
IPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS
KU3HCHHBIX TPOOJIeM;

ITP6 02 chopMHpOBAaHHOCTH YMEHHS
pacKpbIBaTh coJiepKaHue
OCHOBOIOJIArarolux OHOJOTHYECKUX
TEPMHUHOB M MOHSATHI: )KU3Hb, KJIETKA,
TKaHb,
HOMYJSALMS, JKocucTeMa, OMOLIEHO3,
ouoctepa; wmerabomusm  (0OMeH
BEIIECTB U MpEBpalleHUuEe SHEPIrun),
roMeocTas (camoperymnsus),
CTPYKTYypHast
KHUBBIX CHCTEM,

opraH, OpraHu3M, BH]I,

OuocmHTe3  Oelka,
OpraHH3aIHs
AUCKPETHOCTD, caMoperysanus,
CaMOBOCITPOU3BE/ICHUC
(penpozyKitus),
HU3MEHUYUBOCTb,

poct W

HaCJICACTBCHHOCTD,
OHEPTrO3aBUCUMOCTD,
pa3BUTHC, YPOBHCBaAsA
opraHu3anusi,
P66 05
IMIPUMCECHCHUA METOI0B
HAay4YHOr'o ITO3HaHH:A, HCIIOJIb3YyEMBIX

B OnoIoruu: HaOJIIONEeHUsT U

MpUOOpETEHNE  OIbITa

OCHOBHBIX




OIMMCAaHUS KUBBIX CUCTEM, IIPOLCCCOB

u ﬂBHeHI/If/’I; opraHnuzannun u

MIPOBEACHUS OHMOJIOTUYECKOTO
OKCIICPUMCHTA, BBIIBUKCHU S
TUIIOTEC3, BbIABICHHUA 3aBUCHUMOCTHU

MCXKAY HCCICAYEMBIMH BCIIMYWMHAMU,

00BbsICHEHUS IIOJIy4YEHHBIX
pe3yabTaToB U (POPMYJIHPOBAHUS
BBIBOJIOB c MCII0JIb30BAHUEM
Hay4HbIX  [OHATHHM, TEOpUH U
3aKOHOB;

ITP6 08 chopMHpPOBAaHHOCTH YMECHHS

pematb  OMOJOrMYECKHE  3aJaud,
COCTABJISATh T'€HOTUIIMYECKUE CXEMBI
CKpEUIMBaHUs U1 DPAa3HbIX THUIIOB
IPU3HAKOB y

COCTaBJIATH CXCMbI

HacJaCcJ0BaHUA
OpraHnu3mMoB,
NNepeHoCa BCEHICCTB U ODHCPIrUHU B
OKOCHUCTEMAX

(uenmm MATaHUS,

TMIUIIEBHIE CETH)

OK 02. Ucnons3oBaTh
COBpPEMEHHBIE CPEICTBA
MOUCKa, aHaJIM3a U
WHTEPIpETAINN
uHpopMaLUu 1
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 3,149
npodeccnoHaNbHOMI
JeSTeNbHOCTH

Y0 02.01

OTpeAeNATh 3aJjauu Ui orcka HHpopMaluy;

VYo 02.02

OTIpeIeNsATh HE0OXOMMbIE UICTOYHUKN MH(POPMAIUY;

¥002.03

IJIAaHUPOBAThH MPOIIECC TOUCKA; CTPYKTYPHPOBATh MOJIyYaeMyro HH(popmaiuio;
VY0 02.04

BBIIETIATH HarboJiee 3HaYMMOe B IiepeyHe HH(pOopMalnH;

Y0 02.05

OLIEHUBATh IPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTATOB IIOUCKA,;

30 02.02 npuemsl cTpykTypupoBanus uHGopmanuu;JIP 20 chopmupoBaHHOCTH
3I0pOBOro M 0Oe3omacHoro oOpas3a >KM3HHM, OTBETCTBEHHOTO OTHOLUCHMS K
CBOEMY 3/I0pOBbIO;

I[TP6 06 chopmMupoBaHHOCTH yMEHUS
BBIICTISITh CYIIECTBEHHBIC TMPU3HAKH

BUPYCOB, KIETOK IPOKApUOT H
9YKapuoT; OJIHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OpPraHHU3MOB,

BHUIOB, OMOIEOIIEHO30B U DKOCHUCTEM;

OCOOEHHOCTH  TPOIECCOB  OOMEHa
BCIICCTB M NPCBpaAllCHHUA SHEPIruu B

KIJICTKC, (bOTOCI/IHTe?:a, nIaCcTU4YCCKOIO

u HEPTETHYECKOTO oOMeHa,
XEMOCHHTE3a,  MHTO3a,  Melo3a,
OILJIOJIOTBOPEHHS, pa3BUTHSI u




JIP 22 akTMBHOE HENpUATHE BPEIHBIX MPUBBIUEK M MHBIX (POPM NPUUMHEHUS
Bpesia PU3NUYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MPIT 01 camocTosTenbHO (HOPMYIUPOBATh M AKTYaJM3UPOBATH IMPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MPII 04 BBISABISATH 3aKOHOMEPHOCTH U IPOTUBOPEUNS B

paccMaTpuBaeMBbIX SIBICHUSX;

MPP 01 camocTOSTENIbBHO OCYHIECTBIIATH I[O3HABATEIbHYIO JESATEIBHOCTD,
BBISIBJIAT IIPOOJIEMBI, CTaBUTh U (POpPMyIupoBaTh COOCTBEHHBIE 3aJaud B
00pa3oBaTEeNbHON AEATEIBHOCTH M KU3HEHHBIX CUTYalLlUsX;

MPP 07 cnoco6cTBOBaTh (HOPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW SPYAUIINH
B pa3HBIX OOJIACTSAX 3HAHWH, IMOCTOSHHO TOBBIIIATH CBOM OOpa3oOBaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb;

Pa3MHOKEHHS, VH/IUBHTyaTbHOTO
pa3BUTHsA OpraHu3Ma (OHTOTEHE3a),
60pbOBI 3a CyLIECTBOBAHHE,
€CTECTBCHHOTO otOopa,
BHUJI000pa30BaHUs,

HPUCIIOCOOJICHHOCTH OPraHU3MOB K
cpene oOHuTaHMs, BIIASTHUS
KOMITOHEHTOB HKOCHCTEM,
AHTPOIIOTEHHBIX W3MEHEHHH B

OKOCHCTEMaX  CBOGH  MECTHOCTH,
KpyroBopoTa BEIIICCTB u
MpeBpalleHUe SHEPTUuu B Onocdepe;

ITP6 09 chopMUPOBAHHOCTH YMEHHIA

KPUTHYECCKH OLICHUBATh
nHpopMmaIuio OMOJIOTHYECKOTO
CoJIepKaHus, BKJTFOYAIOITYIO
TICEBJIOHAYYHBIE 3HAHUS u3

pa3IMYHBIX HCTOYHUKOB (CpelCcTBa
MaccoBoi  HMH(OpMaIMM, Hay4YHO-

MO YJISIPHBIE MaTepuabl),
WHTEPIPETUPOBATH ATUYECKUE
aCIEKTHI COBPEMEHHBIX
UCCIIEN0BaHUN B 6uosioruy,
MEJULIUHE, OMOTEXHOJIOTUH;
paccMaTpuBarh rino0ajibHbIe
JKOJIOTUYECKUE poOIeMbI

COBPEMEHHOCTH, (OopMHpOBATH IO
OTHOIICHUK K HUM CO6CTB€HHYIO
MO3UILIHUIO;

ITP6 10 chopmMHupoBaHHOCTH yMEHUH
co3gaBaThb COOCTBEHHBIE TUCHMEHHEIE
U YCTHBIE COOOIIEHUS HAa OCHOBE




Oouonoruyeckod  MHQOpPMAIMH U3
HECKOJIbKMX HCTOYHHUKOB, I'DPAMOTHO
HCIIONIB30BaTh IOHATUWHBIN armapar

OunoJioruu;

OK 04. DddexruBno
B3aMMOJICHCTBOBATh u
paboTaTh B KOJUICKTHBE H
KOMaHJ1e

30.04.04nouumate U KOMaHJIHOH |
UHIUBUAYAIbHON paboOThI;

¥0.04.071puHUMaTh L€IM COBMECTHOM JESTEIBHOCTH, OPraHU30BbIBaTh MU
KOOPJIUHHUPOBATh JACUCTBUA IO €€ JOCTHKEHHUIO: COCTABIATH IUIaH JIEHCTBUM,
pacrpenenarts pojid C y4eTOM MHEHUH YYaCTHHUKOB OOCYKIAaTh pPE3YIbTaThl
COBMECTHOH paboThI;

¥0.04.03 xoOpAMHUPOBATH W BBHINOIHATH PabOTy B YCIOBHUSX PEaTbHOTO,

BUPTYaJIbHOIO0 U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

HCIIOJBb30BaTh npeuMynicCTBa

-Y0.04.02  ocywmiecTBiIATh IO3UTHUBHOE CTPAaTErMUYECKOE IOBEJCHUE B
Pa3NMYHBIX CHTYalMsIX, MPOSBIATE TBOPYECTBO U BOOOpaKkeHHE, OBITh
WHULIMATUBHBIM

[16.04chopmupoBats YMEHUS
CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIC
U YCTHBIE COOOILICHHS Ha OCHOBE
Ouosiornyeckoii  MHPOpMaIUU U3
HECKOJIBKUX MCTOYHUKOB, TI'PaMOTHO
HCIIOJIB30BaTh IOHATHWHBIN armapar
OHOJIOTHH;

[16.07 ymeTh BBIOBUTATH THIOTE3HI,
MPOBEPATh UX IKCIEPUMEHTAILHBIMU
cpencTBamMu,  QopMyaupys  IeNb
UCCIIEIOBAHMUSI, aHAIIM3UPOBATh
MOJIyYeHHBIE pEe3yJbTaThl W JI€JaTh
BBIBO/IBI,

[16.06 mpuHUMAaTh y4acTHe B HAy4HO-
UCCIIEIOBATENbCKOM  paboTre 1O
OMOJIOTUH, DKOJOTMH U MEAMIIMHE,
MpOBOAUMONM Ha 0a3e MIKOJIBHBIX

HAy4YHBIX OOMIECTB W MyOIMYHO
TIPEJICTABIISTh MOJTyYEHHBIC
pE3yIbTaThI Ha YUEHUYIECKUX

KOH(EpeHIMIX Pa3HOTO YPOBHS

OK 07. CopnelicTBOBaTh
COXPAHEHUIO OKPYKAOIIEH
cpensl,
pecypcocOepeKeHHIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUH KJINMara,
MIPUHITUIIBI OEPEXKIINBOTO
POM3BOJICTBA,

Yo 07.01 cobmrogaTh HOPMBI IKOJIOTUYECKON O€30MacCHOCTH;

VY0 07.03 oprann3oBsiBaTh MpOoHeCCUOHATBHYIO ICSITEIBHOCTD C YI€TOM
3HaHUI 00 U3MEHEHUH KIMMAaTHYECKUX YCIIOBUM PErMOHA

30 07.01 mpaBuiIa HKOJIOTHYECKOM 0€301MacHOCTH MPH BECHUN
npodeccnoHaNbHOM eATENbHOCTH;

3007.050CHOBHBIE HANIPABJICHUSI U3MEHEHUS KIIMMAaTUYECKUX YCIOBHI pernoHa
JIP 29 akTHBHOE HENPUSITHE NCUCTBUH, MPUHOCAILIUX BPE OKPYKAIOIIEH Cpee;

ITP6 02 copMHUpOBaHHOCTH YMEHUS
pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIAraloMIUX OUOIOTHYECKUX
TEPMHHOB M MOHATHI: )KU3Hb, KJICTKA,
TKaHb, OpraH, OpraHW3M, BUJI,
MOMYJISIIUS, 9KOCHCTEeMa, OWOIIeHO3,
ouoctepa; wmerabomusm  (0OMeH




3¢ (HeKTHBHO AECTBOBATH B
YPE3BBIYANHBIX CHUTYAIUSIX

JIP 30 yMeHue mNPOTHO3MPOBATH HEOJIATONPHUATHBIE  SKOJIOTUYECKUE
IIOCJICACTBHS PEATNIPUHUMAECMBIX IECHCTBUM, IPEJOTBPAILATh UX;

MPII 17 ymerp mnepeHOCUTh 3HAHMS B MO3HABATEIbHYIO M MPAKTUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

MPII 18 ymeTs HHTErpUpOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BEIIECTB U MpEBpaIleHUE SHEPIUn),
roMeocTas (camoperymsnus),
OuocuHTe3  Oenka,  CTPYKTypHas
OpraHu3arys AKHUBBIX CHCTEM,
TMCKPETHOCTD, CaMOpEryJISsIHS,
CaMOBOCITPOU3BEICHHE
(penponykuusi), HacJe€ACTBEHHOCTbD,
W3MEHYHBOCTb, SHEPrO3aBUCUMOCTbD,
pocT W pa3BUTHE,  YpPOBHEBas
OpraHu3ars;

ITP6 03 chopmupOBaHHOCTH YMEHHS
packpbIBaTh cojiepKaHue
OCHOBOIIOJIAraloux OHOJIOTHYECKUX
TEOPUH W  THUIIOTE3:  KJIETOYHOMU,
XPOMOCOMHOM, MYTalMOHHOM,
SBOJIIOLIMOHHOM, MIPOUCXOXKICHUS
JKM3HU U YEJIOBEKA,

ITP6 04 chopMHUpOBaHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIATal0IIKe
Ouosiornyeckue 3aKOHBI u
3akoHomepHoct (I'. Mengensa, T.
Moprana, H.M. Basunoma, O.
Iexkens, @. Mromiepa, K.bapa),
IPaHMIBl UX MPUMEHEHHUS K >KHUBBIM
crcTeMaM;

ITP6 07 chopmupoBaHHOCTH yMEHUS
MPUMEHSITh TOJIYYCHHBIC 3HAHUS IS

00BSICHEHNS OMOIOrMYECKUX
MPOLIECCOB U SIBJICHUH, ISl MIPUHSITHUS
MIPAKTUYECKUX peleHuit B

MMOBCETHEBHOM JKMW3HU C  IEJIBIO
obOecrieyeHnuss OC30MACHOCTH CBOETO
3I0pPOBbSI U 370POBBSI OKPYKAIOIIUX
JIONIeH,  COOJIONEHUS  37I0POBOTO




o0Opaza JKM3HH, HOPM TIPaMOTHOTO

MTOBEJCHUS B OKpY’Karoleu
IIPUPOJHOM  Cpele; IIOHUMaHUS
HE00X0IUMOCTH HCII0JIb30BaHUSA
JOCTHKEHHUM COBPEMEHHON OMOJI0THUN
u OMOTEXHOJIOTUN JUTSt
paLMOHAIBHOTO
MIPUPOJONOIB30BAHMS;

[1IK 2.2. Buocuts
yoOpeHus C 3alaHHbIMH
arpoTeXHUYCCKIUMH
TpeOOBaHUSIMU.

- YMCHHC IIPOrHO3UPOBATH HeﬁﬂaFOHpI/ISITHBIC OKOJIOTHUYCCKUC
MOCJICACTBYA NMPCAIPUHUMACMbBIX IIGfICTBPIfI, npeaoTBpamarb ux

- YUYUTHIBATH OINNACHOCTH BOSI[GI?ICTBI/I?I
Ha JKHUBBIC OpraHru3Mbl
OIMPCACIICHHBIX BCHICCTB, IIOHUMAA
CMBICJI IIOKa3aTciiia HpeHeHLHOﬁ
HOHYCTHMOﬁ KOHICHTpauu

[1K 2.6. BeimogHsaTs
MeJIHOpaTUBHBIC PaOOTHI.

- pacUIMpPEHHE OIBITA AEATEIBHOCTH YKOJIOTMYECKON HANpPaBICHHOCTH;
- INIAHUPOBAHUE U OCYILIECTBICHUE ACUCTBUN B OKPYKAIOIIEH Cpelie HA OCHOBE
3HaHUA LEJNEeN YCTOMYUBOIO pa3BUTHS YEIOBEUECTBA;

- yMerb  coOmoaath — MpaBuia
JKOJIOTUYECKH LENECO00Pa3HOro
NOBEeIEeHNUs B OBITY U TPYIAOBOM
JEATEIIBHOCTH B LIENAX COXPAHEHHUS
CBOEr0 3J0pOBbsI U OKpYXkarouen
IIPUPOHOM Cpenbl;




1.3 IlpumeHeHHe 3JIEKTPOHHOTO OOYYEHHUS] U TEXHOJOTHMH JTUCTAHUMOHHOTO
oOpa3zoBaHusi

Peanuzanus copepkaHus mporpamMMbl BO3MOXKHA C NMPUMEHEHHEM 3JIEKTPOHHOIO
OoOy4eHHs] M TEXHOJIOTUH JUCTAHIIMOHHOIO 0Opa30BaHMs, OTKPBITHIX 00pa30BaTEIbHBIX

pECypCOB.

1.4 Peanusaumsi coepkaHusi MporpamMmbl st ooydarommuxcs ¢ OB3

Peanuzanms comepkanus 0O0pa3oBaTebHON MPOrpaMMbl M KOHTPOJIh PE3YIhTaTOB
€€ OCBOCHHUS /I OOydYaloIMXCA C OrPAHUYEHHBIMH BO3MOXKHOCTSIMU 370pPOBbS U
WHBAJIMJOB OPTaHU3YETCS C YYETOM OCOOCHHOCTEH WX NCUXO(DH3UYECKOTO pPa3BUTHA,
WHIUBUTYJTBHBIX BO3MOKHOCTEH U COCTOSIHHSI 37I0POBBAI.



2. CTPYKTYPA U COAEP KAHUE

OBIIEOBPA30OBATEJBHON YYEFHOM JUCIHUITIJIUHBI

2.1. O0bem o0meo0pa3oBaTeJbHON Y4eOHOH JUCHUIIMHBI
HATpPYy3KH

U BHUIbI Y4eOHOH

Bux yueOHoit padoThl Oobvem uacos
Oo0pa3oBaTeibHas HATPY3Ka (BCEro) 102
CamocrosiTesibHas padora
Y4yeOHasi HAarpy3ka BO B3aHMOJCHCTBMH C IpenogaBaTesieM 84
(Bcero)
B TOM YHCIIE:
TEOPETUIECKHUE 3aHITHS
71a00paTOPHBIEC 3aHITUS 10
PAKTUYECKHE 3aHATHUS 30
[TpodeccnonaibHO OPUEHTUPOBAHHOE COMIEPKAHUE 24
B TOM YHUCIJIE:
TEOPUTHUECKOE 00yUeHUE 10
MPaKTUYECKOE OOYUEeHHUSI 14
CamocTosiTenbHas paboTa oOy4daromerocs (Bcero)
B TOM YHCIJIE:
caMocCTosATeNlbHasg paboTa HaJ WHAMBUIYAJIBHBIM MPOEKTOM (eciu
MIPETyCMOTPEHO)
Koncynpranumn 12
Hmozosas ammecmayus 6 popme  3K3ameH 6 uacos




2.2. TemaTuyeckui mJIaH u cogep:kanue aucuumanabl «O0A.13 BUOJIOT' Us»

Haumenosanue Cooepircanue yueonozo mamepuana (0CHo8Hoe u npogheccuoHaIbHO- Oovem | Koowt
paszoenoe u mem OpUeHmupoB8anHoe), yacoe | gpopmupyemovix
Jlabopamopnsie u npaxmuyeckue 3aHAMUA (RPUKIAOHOU MOOY/Ib PU KOMnemeHuui
Haauuuu)
1 2 3 4
Pazgea 1. KileTka — cTpyKTYpHO-PYHKIMOHAJIBHAS €IUHULA KUBOTO 21
Tema 1.1. OcHOBHOE coJepkaHue Y4eOHOr0 MaTepHuaJia 1
Buoaorus kak Teopernueckoe o0yueHnmne 1 OK 2
HAayKa buonorus kak Hayka. CBsi3b OHOJIOTMM C JPYTMMH HayKaMH: OHMOXUMHUS,
Tema 1.2. ouodusuka, OmoHuka, reroreorpaduss u np. Porab u Mecro Ouonoruud B
Oo6man GbopMHpOBAaHMM  COBPEMEHHOW  Hay4YHOW  KapTUHBI MHpA. 3HAYCHUE
XapaKTePHCTHKA ouonornueckux 3HaHui. HWcropuss Ouonoruu. 3HAaYEHUE IUTOJIOTHH IS
SKM3HH pa3BUTUSI OWOJIOTMM W  TMO3HAHUS  HPUPOABL. MeEToAbl  ITUTOJIOTHU:
MUKPOCKOMHUs, XpomaTorpadus, saexkTpodope3, METOJI MEUEHBIX aTOMOB,
b depeHnranbHoe HeHTpUPYrupoBaHue, KyJabTypa KIETOK
OcHOBHOE co/Iep:KaHue Y4eOHOT0 MaTepuaJjia
Teopernyeckoe o0yueHmne
PaznoobOpa3ue OmocucteM. OpraHm3anius OHOJIOTHYECKHX CHCTEM. YPOBHHU
OpraHu3aiuu  OWOCUCTEM:  MOJICKYJSIPHO-TEHETUYECKUM,  OpPTraHOUIHO-
KJIETOYHBIM, OPraHW3MEHHBIM, MOIMYJIALMUOHHO-BUAOBOM, 3KOCHCTEMHBIN
(buoreonienoTudeckuii), OmochepHsiii. Hayku, wmsydaronme OHUOIOTHYECKUE
00BEKTHl Ha Pa3HBIX YPOBHAX OpraHu3aruu ku3Hu. OOIas XxapakTepUCTHKA
YKW3HU, CBOMCTBA JKMBBIX cUcTeM. [Iporieccrl, mpoucxoasiiue B OnocucTemMax
Tema 1.3. OcHOBHOe coepxkaHue YUeOHOr0 MaTepuaJia 7 OK-1
Bbuosnornyeckn Teoperuueckoe o0yueHmne 1 OK -2
BasKHbIE XUMHUYECKHM COCTaB KIeTKU. Heopranmyeckue BemecTBa KIETKH, UX
XHMHTICCKHE Ouonoruyeckas pob.
coeIUHEeHUs

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH. buonoruueckue IMOJINMMCPHLI. benku.




CrpykTypa u GyHKIHH 0€TKOBOI MOJIEKYJIbl. DEPMEHTHI, TPUHIIUI HX
nercTBus. YTIIeBOAbl. bronornyeckue GyHKIUK YTIIEBOIOB.

Jlumuasl. OOmui mnaH ctpoeHus. ['uapodunbHO-TUIPOPOOHBIE CBOMCTBA.
Knaccudpukanus sunuaoB. buonormueckne QyHkmum aumumoB. ATO.

Crpoenue mojiekyiibl AT®. buonorndeckue pynkiun ATO

B ToM uncie NMPAKTHICCKUX 3aHATHH

Ponr GenkoB, yriaeBoaoB U )KUPOB B OPraHU3Me YejoBeKa. BuraMuHbl u
OMOJIOTUYECKH AKTUBHBIE 100ABKH, UX 3HAYCHUE B )KU3HU OpraHu3Ma
yesoBeka. [ uro- u aBUTaMuHO3bI UX noclieacTBus. [IpeacTaBienne yCTHbIX
COOOILIEHU C Mpe3eHTalNel, MOATOTOBICHHBIX M0 MEPEYHI0 UCTOUYHUKOB,
PEKOMEHIOBAaHHBIX IPET0/IaBATEIIEM

JlaGopaTopHble 3aHATHSA:

Jlabopatopnas pabota “Onpenenenue Buramuaa C B IPOyKTaX MUTAHUS
[loaroToBKa BapuaHTOB OMNbITA, HAOJIIOICHNE 3a KAYECTBEHHBIMH PEAKIUSIMHU,
3anojHeHue padoydeil TadIuIbl, MHTEPHpPETaLs HAOTI0JaEMbIX SBJICHUM,
dbopmypoBaHUE BEIBOJOB

Jlabopatopnas pabota «I uapodunsHo-THIPOGOOHBIE CBONCTBA JIUITHIOB)
[ToaroToBka BapuaHTOB OIbITA, HAOJIOIEHUE U3MEHEHUSI PACTBOPUMOCTH
JUTIUIOB, 3aMI0JIHEHHE pabouelt TabIuIIbl, MHTEpITpETAIUs HA0II01aeMbIX
SBJICHUH, (POPMYITMpPOBaHUE BHIBOJIOB

OK 01
OK 02
OK 04

Tema 1.4.

OcHOBHOE co/Iep:KaHue Y4eOHOT0 MaTepuaJjia

Teopernueckoe 00yueHmne

N

OK 01




CTpykKTypHO-
GyHKUMOHAJIbLHAS
OpraHu3anus
KJICTOK

Knerounas reopus (T. llIBanu, M. Illneiinen, P. Bupxo). OcHOBHBIE
MOJIO’KEHHSI COBPEMEHHOM KJIIETOYHOM TEOpHUH. THUIBI KIETOK: 3yKapUOTHYECKAs
U nipokapuoTudeckas. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTuTenbHOM, )KUBOTHOM, rpuOHOI). CTpOCHHE MPOKAPUOTUYECKON KIIETKH.
OcoOeHHOCTH CTpOCHHSI TeTepOoTPOodHOM U aBTOTPOPHON TPOKAPHOTUIECKUX
kieTok. CTpoeHue mia3mMaTuueckoil MemOpaHbl. TpaHCIOPT BEIIECTB Uepes
MJ1a3MaTHYECKYI0 MEMOpaHy: aCCUBHBIN M aKTUBHBIN. DHAOLUTO3:
MUHOLUTO3, (parourTo3. Ik3010uTo3. O00IO0UKA WM KJIETOYHAS CTEHKA.
CtpykTypa U (YHKIIMH KIETOYHOM CTEHKH paCTeHU, TprOoB

Hurormazma. [{uto3omnb. [{utockener. OnHoMeMOpaHHBIE OPTaHOU I KIETKU:
suormasmaruueckas cethb (II1C), anmapat ['oybku, JTM30COMBI,
MEPOKCUCOMBI, BAKYOJIM PACTUTENBHBIX KIETOK. CTpoeHue u QyHKIIUH
OJITHOMEMOpPAHHBIX OpraHou1oB kieTku. Kiierounsrit cok. Typrop.
[ToyaBTOHOMHBIE OPTraHOUIBI KIETKU: MUTOXOHIPUH, TIACTUIBI:
XJIOPOILIACTBI, XPOMOILIACTBI, JIEMKOTIACThI, UX CTPOCHUE U (DYHKIIMH.
SInepHbIit anmapart KJIETKH, CTPOCHUE U (PYyHKITUH.

HememOpanHbie OpraHOUIbI KIIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KIIETOYHBIN
1eHTp. OpraHou bl IBMKEHUS: PECHUYKH U KTYTUKH. CTpoeHre u QyHKINH
HEMEeMOpaHHBIX OPTaHOWIOB KIICTKU

JlabopaTopHble 3aHATHS:

Jlaboparopnas padota «CTpoeHHE KIETKH (paCTeHUS, )KUBOTHBIE, TPUOBI) U
KJIETOYHBIE BKIIFOUEHUS (KpaxMmail, KApOTUHOMIbI, XJIOPOILIACTHI,
XPOMOILIACTHI)»

[Iprobperenue onpiTa MPUMEHEHUS TEXHUKH MUKPOCKOITUPOBAHUS MPU
BBITIOJTHEHUH J1a00paTopHbIX padoT. [loaroroBka MUKpOMIpenaparos,
HAO0JIIO/ICHHE C TTOMOIIbI0 MUKPOCKOTIA, BBISIBJICHUE PA3IMUUN MEXKITY
U3y4aeMbIMH 00bEKTaMU, HHTEPIPETALUs HaOIIOJaEMBbIX SIBIICHUM,

OK 02
OK 04




(dbopMyIMpOBaHKE BHIBOIOB

JlaGoparopnas pabota «IIpoHuiraemocTs MeMOpaHbI (TIa3MOJIU3,
JCTIIIa3MOJIH3 )

[TproOpereHue onbITa MPUMEHEHHUS TEXHUKN MUKPOCKOTTUPOBAHUS TIPU
BBITIOJTHEHUH JTA00paTOpHBIX paboT. [loaroToBKka MUKpOTIpEmapaTos,
HaOIIOICHUE C IIOMOIIIBI0 MUKPOCKOIIA, BBISIBJICHUE PA3THINNA MEKITY
M3y4aeMbIMHU O0BEKTaMH, UHTEPIIPETAIHS HAOII0IaeMbIX SIBICHHM,
dbopMynrpoBaHUE BHIBOJIOB

Tema 1.5. OcHOBHOE coJiep:KaHue Y4eOHOT0 MaTepuaJjia OK 01
CtpykrypHO- Teopernueckoe 00yueHmne OK 02
¢yuknuonaabubie | CTpoeHHE XPOMOCOM. XPOMOCOMHBIN HA0OP KIETOK, TOMOJIOTHYHBIC U
daxTopeI HETOMOJIOTUYHBIE XPOMOCOMBI, TAINIOUAHBIA U TUIUIOUIHBIN HA0O0D.
HACTCACTBCHHOCTH | Hyynepmossie kucnoTsl. JJHK u PHK. CTpoeHne HyKIEHHOBBIX KHCTIOT.

Hyxkneorunpsl. Kommiementapasie a3oTuctbie ocHoBaHus. [IpaBuio Yapradaoa.

Crpykrypa JJHK — aBoitHas ciupasib. MecToHaxoxaeHHe U OMOJIOTHIECKUE

¢bynkuuu JJHK. IHK-skcneptuza. Buast PHK. ®ynkiuu PHK B knetke

IIpakTHyeckue 3aHATHS:

Pemenue 3amau Ha onpeneeHne NoCIe0BATENIbHOCTH HYKIEOTHI0B
Tema 1.6. OcHOBHOE co/iep:KaHue Y4eOHOTr0 MaTepuaJjia
ITpoueccel Teopernueckoe 00yueHmne OK 01
MaTPUYHOIO Marpuunsiit cunre3 JJHK — perumkanus. [Ipuanuns! perumkanun JJHK. OK 02
CHMHTE3a Mexann3zMm perukaiuu JJHK. Penapanus JJHK (noperiekatuBHas,

nocrperiekatuBHas). Peakuuu Mmatpuanoro cunresa. [IpuHuun
KOMIUIEMEHTAPHOCTH B peakuusax maTpuaHoro cunresa. JJHK u rensr.
I'enetnueckuii ko, ero cpoiicTa. TpaHnckpunuus — Mmatpuunblii cuHTe3 PHK.
Tpancasuus u e€ atanbl. YcnoBus ouocunresa 6enka. Ctpoenue T-PHK u
KOAMPOBAaHUE AMUHOKHUCIIOT. Ponb pubocom B OuocuHTe3e Oenka




Tema 1.7.

Hekerounblie
¢bopmbI KU3HU

OcHoBHOe coJep:kaHue Y4eOHOro MaTepuajia

Teopernueckoe o0yueHnue

Bupycsl — HekneTouHble (POpMBI )KU3HU U 00IMraTHble napa3uTbl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. JKu3HEeHHBIH
nukn JJHK-conepxxammx Bupycos, PHK-conepxanux Bupycos,
6axtepuodaros. BUY, rematut yenosexa.

baxtepuu. O0mas xapakrepuctuka. [lonstue mramm. Bupycor u 6akrepun:
CXOJICTBA U PA3INYUS

IIpakTHyeckue 3aHATHS:

Bupycubie u 6akrepuanbibie 3a00aeBanus. OOIIKe MPUHIUIIBI UCTIOIb30BaHUS

JIeKapCTBEHHBIX BelecTB. OCOOCHHOCTH MPUMEHEHUSI aHTUOMOTUKOB.
[IpencraBiieHre YCTHBIX COOOIIEHHI C Mpe3eHTaIMEH, TOITOTOBICHHBIX 110
MEePEYHI0 UICTOUHUKOB, PEKOMEH/I0BaHHBIX MPEINOjiaBaTeieM

OK 02
OK 04

Tema 1.8.

OO0MeH BenIecTB U
npeBpanieHue
JHEPIUHU B KJIeTKe

OcHOBHOE coepKaHne Y4eOHOro MaTepuaJia

Teopernyeckoe o0yueHmne

AccuMuIsIMs U JUCCUMMJIISLIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumbsl oOmMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepOTPOPHBIN, a3POOHBINA U aHAIPOOHBIH.
DHepreTuueckoe odecrieueHne KiIeTku: npespaiieHne ATO B 0OMEHHbBIX
npoueccax. epMEHTATUBHBINA XapaKTEP PEaKIHil KIEeTOYHOro MeTaboIm3Ma
[lepBUYHBIN CUHTE3 OpraHUYECKUX BEIIECTB B KieTke. [ImacTuueckuit oOMeH.
doTtocuHTe3. XeMOCHHTE3. AHapOOHBIN SHEPTETUUESCKUN OOMEH.
AHaspoOHbIe opranu3Mbl. bpokenue, aBTOTpodHbBIN U TeTepoTpOdHBIIN THIT
MUTaHusA. AHadPOOHBIE MUKPOOPTAHU3MBI KaK 00BEKThI OMOTEXHOIOTHH.
Oransl SHEpreTHUeckoro ooMeHa. [ nukonus. buonornyeckoe okuciaeHue, Win
KJIETOYHOE JbIXaHHE

OK 02

Tema 1.9.
KHN3HeHHBIH ITUKJI
KJeTKku. MHUTO3.

OcHOBHOE coJiep:KaHue Y4eOHOTr0 MaTepuaJjia

Teopernueckoe o0yueHmne

KneTounslii ukd, ero nepuosl u peryisnus. [lepuonst uatepdassl ux

OK 02
OK 04




Meiio3s

ocobennoctu. {uddepennmanus KISTKH U apecT KICTOYHOTo nukia. [lenenue
KJIETKH — MUTO3. CTaluy MUTO3a U TIPOUCXOIAIINE TIporiecchl. Kaprokunes u
MUTOKHHE3. bronorndeckoe 3HaYeHNEe MUTO3a. Mei03 — peayKIIMOHHOE
nenenue kiaetku. Ctaauu Meiio3a. Melo3 — 0CHOBA MOJIOBOTO Pa3MHOYKCHHSL.
[ToBenenne xpomocoMm B Meio3e. KpoccuHrosep. brosiornueckuii CMbIC
Metio3a. D¢ dekTs Meiio3a. Meiio3 B ®KU3HEHHOM ITUKIIC OPTaHU3MOB

Paspnen 2. Ctpoenne n pyHKIUM OPraHU3Ma

23

Tema 2.1.

Crpoenune
opraHmsma

OcHOBHOE coep:KaHue YIeOHOTr0o MaTepuaJia

»

IIpodeccnoHALHO-OPUEHTUPOBAHHOE  CO/eP:KAHHE  TeOPEeTHYECKOro
00y4eHus

OnHokeToYHbIe OpraHu3Mbl. KoloHHaIbHBIE OpraHU3Mbl. MHOTOKJIETOUHBIE
OpraHu3Mbl. B3anMoCBs3b 4acTE MHOTOKJIETOYHOTO oprann3Ma. OyHKIusl.
Opransl 1 cUCTEMBI OpraHoB. Amnmapartsl OpraHoB. ['omeocTas opranusma u ero
MOJJICPKAHUE B MPOLIECCE KUHEICSITETbHOCTH.

OyHKIUOHAIbHAA CUCTEMa OPraHoB. TKaHW pacTeHW. TKaHU >KUBOTHBIX U
yenoBeka. Opranbl pacteHuil. Opranbl M CUCTEMbl OPTaHOB >KUBOTHBIX U
YeJoBeKa. 3HAUYEHWE ONOpbI, JBWXKECHUS, MHUTAHUS, [bIXaHUS, TPaHCIOpTa
BEILIECTB, BBIICJICHUS, 3alIUTHl. 3HAUYCHHE TMPOSBICHUS PA3APAXKUMOCTH U
perynsuumn

OK 02
OK 04
1IK 2.6.

OcHoBHOE COACPKaAaHUE MMPAKTHYIECCKOIO 3aHATHUSA:

Teopus kIIOHaNBHO-CENEKTUBHOTO MMMYHHTETA 11. Dpnuxa, 1.1. MeunukosBa.
Nudekmonnsie 3a00eBanus v dnuaemMus. Baxknenme snuieMu B UCTOPUN
yenoBeuecTBa. BakimHaius kak mpodrrakTika nHOEKITMOHHBIX 3a00JIeBaHUM.
[IpencraBnenue yCTHBIX COOOIIEHUH C Mpe3eHTAIUEH, TOATOTOBICHHBIX 110
MEPEYHIO0 HCTOYHUKOB, PEKOMEHIOBAHHBIX MIPENOAABATEIEM

Tema 2.2.

DopMbl
Pa3MHOKEHHUSA

OcHOBHOE coJiep:KaHue Y4eOHOT0 MaTepuaJjia

IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/IEPKAHNE TEOPETUYECKOTO
00y4eHus

OK 02
I1K2.6




OpPraHu3MoB @opMBI pa3MHOKEHUS OPTraHU3MOB. becrnomnoe u noysoBoe pa3MHOKEHUE. Brb

0€ecI10J10ro pa3sMHOXKEHUS: IPOCTOE JIETICHUE HAaJIBOE, IOUKOBAHUE,

Pa3MHOKEHUE CIIOpaMH, BET€TaTUBHOE Pa3MHOKEHUE, parMeHTaLus,

KJIOHUpoBaHue. [lonoBoe pazMHOKEHHE.
Tema 2.4. OcHOBHOe coaepkaHue Y4eOHOr0 MaTepuaJia OK 02
Onrorenes Teopernyeckoe o0yueHmne OK 04
pacTeHuii ['amerobutr wu cnopodur. Pa3smHOXKEHHE W  pa3BUTHE  BOJOPOCIECH.

Pa3smMHOXXEHME M pa3BUTHE CIOPOBBIX pacTeHUi. Pa3MHOXEHHE M pa3BUTHE

ceMeHHbIX pacTteHuil. Poct. Ileproasl OHTOreHe3a pacTeHUI
Tema 2.5. OcHOBHOe coJepxkaHne YUeOHOr0 MaTepHuaJia OK 02
OcHoBHBIC Teopernyeckoe o0yueHnmne
TMOHSITUSI TeHeTHUKM | ['eHeTHKAa KaK HAayKa O HAcCJEJACTBEHHOCTH M HM3MEHUYMBOCTH OPraHU3MOB.

OCHOBHBIE TEHETHYECKHE IOHATHS W CUMBOJBL. ['eH. I'eHorun. denoTwHII.

AnnensHbIE TeHbI. AJIBTEPHATUBHBIE ITPU3HAKA. [JOMUHAHTHBIA U PELIECCUBHBIN

npu3Haku. ['omo3urora u rerepo3urora. Yucras nunusa. ['mbpuasl. OCHOBHbBIE

METO/bl TEHETUKU: TUOPHUIOIOTHYECKUM, IUTOJIOTMYECKHE, MOJEKYISPHO-

ITCHETUYECKUE
Tema 2.6. OcHOBHOe coJiepxkaHNe YUeOHOr0 MaTepuaJia OK 02
3akoHOMepHOCTH Teopernyeckoe o0yueHmne OK 04
HACJIeI0BAHUSA 3aKOHOMEpPHOCTH 00pa3oBaHus rameT. 3akonsl I'. Mennena: Monornbpuanoe [IK 2.6.

ckpeuruBanue. [IpaBuino qoMuHUpOBaHUs. 3aKOH €AMHOO0Opa3usi IEPBOrO
MOKOJICHHSI. 3aKOH pacllleTUIeHUs IPU3HAKOB. LluTonoruyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpEIIMBaHMs. [ UoTe3a YUCTOThI raMeT. AHAIM3UPYIOIIEe
ckpenuBanue. JuruopuaHoe ckpenmBanie. 3aK0H HE3aBUCUMOTO
HacJeI0BaHus Mpu3HaKoB. [lonmurubpuaHoe Hacie0BaHUE U €T0
3aKOHOMEPHOCTHU

IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/IEP:KAHNE MPAKTHYECKOTO
3aHATHS:

Pemenue 3amau Ha OIpCACICHNEC BEPOATHOCTH BOSHUKHOBCHUA




HACJICACTBEHHBIX MPU3HAKOB MTPU MOHO-, -, IOTUTHOPUIHOM H
aHAIM3UPYIOIIEM CKPEIIUBAaHUH, COCTABIICHNE TEHOTUITMYECKUX CXEM
CKpEIIMBaHUs Y paCTeHUI

Tema 2.7.
B3aumopaeiicTBue
r€HOB

OcHOBHOE coJiepkaHne Y4eOHOr0 MaTepuaJia

Teopernueckoe o0yueHue

I'enoTun xak nenoctHas cucreMa. MHOKECTBEHHOE JIEVICTBUE TE€HOB.
[neioTponusi. MHOKECTBEHHBIN allienu3M. B3anmMoaencTBre ajuiebHbIX
reHoB. KogmoMuHnpoBanue. BzauMoencTBue HeauleIbHbIX TEHOB.
Kommnementapnocts. Onuctas. [lomumepus

IIpodeccuoHaTbLHO-OPHMEHTHPOBAHHOE COEPKAHNE MPAKTHYECKOTO
3aHATHS:

Pemenue 3aa4 Ha OIMpCACIICHNEC BEPOATHOCTH BOSHUKHOBCHUA
HaCJICACTBCHHLIX IIPU3HAKOB IIPU PA3JIMYHBIX TUIIAX BSaHMOHCﬁCTBHH I'CHOB,
COCTABJICHUC I'CHOTHUIIMYCCKUX CXCM CKPCIIHMBAHUA

OK 01
OK 02

Tema 2.8.
CuenyieHHOE€
HacJIeJOBaHHE
NMPU3HAKOB

OcHOBHOE cojiepKaHne Y4eOHOro MaTepuaJia

Teopernueckoe 00yueHnmne

3akonbl T. Moprana. CuenneHHoe HacaeA0BaHue FEHOB, HapyLIECHUE
cuerieHus. XpoMOCOMHas TEOpHsI HacIEeICTBEHHOCTH. [ 'eHeTnueckoe
KapTUPOBaHUE XPOMOCOM. Mcrosp30BaHnEe KPOCCUHIOBEPA JIJIsl COCTABIICHMS
IFEHETUYECKUX KapT XpPOMOCOM

IpodeccHnoHaTbLHO-OPHMEHTHPOBAHHOE COIEPKAHNE MPAKTHYECKOTO
3aHATHSA:

Pemienue 3aa4 Ha OIpCACIICHNEC BEPOATHOCTH BOSHUKHOBCHUWA
HACJICACTBCHHBIX IIPU3HAKOB IIPpH CHCIINICHHOM HACJICAOBAHHNH, COCTABJIICHUC
IFCHOTHIIMYCCKUX CXCM CKPCIIMBAHNA

OK 01
OK 02
[IK 2.2

Tema 2.9.
I'eneTuka moJia

OcHoBHOe coJep:kaHue Y4eOHOro MaTepuajia

Teopernueckoe o0yueHmne

OK 01




XPpOMOCOMHBI MEXAaHW3M OIPEAEIEHUS 110J1a. AyTOCOMBI U MOJIOBBIE OK 02

XPOMOCOMBI. | OMOTamMeTHBIN U reTeporameTHbIN noJl. ['enernyeckas

CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue npru3HaKkoB, CHEMIEHHBIX C

IOJIOM

IIpakTnyeckue 3aHATHUS:

Pemienue 3aau Ha onpeeieHUEe BEPOSITHOCTA BOSHUKHOBEHUS

HACJIEJICTBEHHBIX MPU3HAKOB, CIIETUICHHBIX C MOJIOM, COCTaBICHUE

T€HOTUIIMYECKUX CXEM CKPEIIUBAHUS
Tema 2.10. OcHOBHOe coJepxkaHne YUeOHOr0 MaTepHuaJia OK 01
3aKOHOMEpPHOCTH Teopernueckoe o0yuenmne OK 02
U3MEHYUBOCTH B3aumoneiicTBre renotuna u cpesl npu popMupoBaHuu GEeHOTHUIIA. OK 04
Tema 2.12. N3meHunBOCTh IpU3HAKOB. KaueCTBEHHBIE U KOJMYECTBEHHBIE IPU3HAKU.
Cenexuust Byl ©13MEHUUBOCTH: HACIEACTBEHHAS! K HEHACJICICTBEHHAS.
OPraHu3MoB

3aKOH rOMOJIOTMYECKUX PSAAOB B HacleICTBeHHOM n3meHunBocty (H.H.
BaBuiion).

MoaudukanronHas, uwin GeHOTUITHYeCKass K3MEHYNBOCTh. PoJib cpesibl B
MOIU(PUKAIMOHHON M3MEHYUBOCTH. HopMma peakiiuu mpu3Haka.
BapuanmoHnHbIi psig 1 BapuallMoOHHAst KpuBasi. XapaKTepUCTHKA
MOJU(PUKAIIMOHHOM U3MEHUUBOCTH

HacnencrBennas, uiv reHOTUNIMYECKasi U3MEHYUBOCTh. KomMOMHaTHBHAs
W3MEHYUBOCTb.

MyTannoHHass U3MEHUYUBOCTh. BUIbI MyTaluii: FT€HHBIE, XPOMOCOMHBIE,
reHOMHbIE. | [puurHBI BOZHUKHOBEHHUSI MyTallui

Teopernueckoe 00yueHmne

Cenekius kak Hayka. MeTofbl ceneKIMoHHOM paboThl. I'eTepo3uc u ero
npuydrHbl. MIcKycCTBEHHBIN 0TOOp: MacCOBBIN M MHAUBUAYATIbHBIN. DTarbl
KOMOUMHAIMOHHOM cenekuuu. CopT, mopoja, mramm




AJIFOpI/ITMBI pemiCcHUC 3aaa4 Ha OIPCACIICHUC BO3MOKHOI'O BO3HHMKHOBCHHWA
HACJICACTBCHHBIX ITPHU3HAKOB I10 CCJICKIUU, COCTABJICHUC 'CHOTUIIMYCCKUX CXCM
CKpPCIIUBAHNA

Paznea 3. Teopusi 3BoJo1uu 6

Tema 3.1. Uctopusi | OCHOBHOe coiep:KaHUe Y4eOHOr0 MaTepuasa 1 OK 02
3BOJHOLIHOHHOIO Teopernueckoe o0yueHmne 1 OK 04
yuyeHust [IepBbie HBOMOIMOHHBIEC KOHIENINU. [ pagyanucTuyeckast 3BOIIOIMOHHAS

Tema 3.2. koHuenmus JK.b. Jlamapka. /IBmxymiue cuiibl 3Bosronnu. Kpeanmonusm u

MukpossomonHs tpanchopmuzM. Cucremaruka K. Jlunnes u e€ 3HaueHue st GOpMUPOBAHUS

Tema 3.3.

Makpo3BoJirouus FACH SBOJIOTIH

[IpennocelIkKu BO3HMKHOBEHMS JApBUHU3MA. ODBOJIIOLMS BUIOB B IMPHUPOJE.
Bbopn0a 3a cymectBoBanue. EctectBeHHbIN 0TOOp. /luBepreHuus npusHakoB U
BU000pazoBaHue. OCHOBHBIEC MOJOXKEHUSI CUHTETUUYECKONM TEOPHUU 3BOJIIOLUHU
(CTD). Poap 3BOMOLMOHHOM TEOpUH B (OPMHPOBAHWU HAYYHON KapTUHBI
MUpa

OcHOBHOE co/Iep:KaHue Y4eOHOT0 MaTepuaJjia

Teopernueckoe 00yueHmne

MHUKpPO3BOJIIOLMSA U MAKPOIBOJIIOLHS KaK 3TAIbl 3BOJIIOLMOHHOTO IIPOLECCa.
['eHeTnyeckue OCHOBBI HBONIIOLIMU. MyTaluu 1 KOMOMHAIMK KaK
3JIEMEHTapPHBIN 3BOJIIOUMOHHBIN Martepuai. [lonynsauus kak semeHTapHas
€IMHULIA 3BOJIIOLUU.

JBrxyiiue cuibl ((hakTophl) S3BONIOLIMK. MyTallMOHHBIN MpoLecc U
KOMOMHATUBHASI U3BMEHYMBOCTh. Murparusi. 3oasmus momyisiiui:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMoJIoTUYECcKast (PENPOTyKTUBHAS ).

EctecTBenHbIit oTOOp — Hampamistomui ¢akTtop sBodonuu. bopnba 3a
CYLUIECTBOBAaHME KaK MEXaHU3M JCHCTBHS €CTECTBEHHOro O0TOOpa B
nomysinusix. Bug u ero kpurtepun (mpusHaku). BumooOpas3oBanue Kak
pe3yJbTaT MUKPOIBOJIIOLIUU

Teopernueckoe o0yueHmne




MakpoaBosonusa. opMbl 1 OCHOBHBIE HarpaBlieHHs MakposBostonuu (A.H.
CesepuioB). Ilytm goctuxkeHuss OMOJIOTHYECKOTO TMporpecca: apomopdos,
uavoananTanus, obmas aereHepanus. MeTojbl HU3Yy4eHUST MaKPOIBOJIIOLHUU.
3akoH 3apojsiiieBoro cxoactsa (3akon K. bapa). buorenernueckuii 3axon (3.
I'exkenb, @. Mromiep). OO1me 3aKOHOMEPHOCTH (ITpaBUIa) BOJIIOLINH

Tema 3.4.
Bo3nukHOBeHHE U
pa3BUTHE KU3HU HA
3emuiie

Tema 3.5.
IIpoucxoxxkaenue
yeJioBeKa —
aHTPONOTreHe3

OcHOBHOE coJepxkaHne Y4eOHOro MaTepuaJia

TeopeaneCKoe Oﬁyqe}me

I'unioTe3sl u TCOPUH BOSHUKHOBCHUS JKU3HU HA 3emie: KpCallnOHH3M,
CaMOIIPOU3BOJILHOC (CHOHT&HHO@) 3apOKACHUC, CTAIMOHAPHOC COCTOSAHUC,
IMTaHCIICPMHU, ouoros3. Hauamno opraHqucxoﬁ OBOJIFOIIHH. [losiBneHue IICPBLIX
KJICTOK. 9BOJ’II-0]_II/IH MeTa0oaIn3Ma. 9BOJIIOLII/I$I IICPBLIX KJICTOK. HpOKapI/IOTBI )51
9YKapHOTHI. HpOI/ICXO)KIIGHI/IG MHOTI'OKJICTOYHBIX OPI'aHHU3MOB. Bo3nukHoBeHUE
OCHOBHBIX HApCTB 3YKApPHUOT.

OcHOBHBIC YCPThI 9BOJOIOWH PACTUTCIIBHOI'O MHPA. OcCHOBHBIC YCPThI
9BOJIIOLUHA JKUBOTHOT'O MHpa

Teopernueckoe 00yueHune

AHTponosorus — Hayka o yenoseke. CucreMaTnyeckoe MOJIOKEHUE YETI0BEKA.
Cxo0xcTBO YyenoBeka ¢ )KMBOTHBIMU. OTIIMYNS YEI0BEKA OT )KUBOTHBIX.
[TpsAMOXOXKAEHUE U KOMIUIEKC CBS3aHHBIX C HUM MPU3HAKOB. Pa3BuTne
TOJIOBHOT'O MO3ra U BTOPO CUTHAJIBHOM CUCTEMBI. COOTHOILIEHUE
OMOJIOTUYECKUX U COLIMAIIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

OcCHOBHBIE CTaJIMU aHTPOIIOreHe3a. JpuonuTeku — Mpeiku YeJoBeKa u
4eJI0BeK00Opa3HbIX 00e3bsH. [IpoToaHTpoI — MpeIeCTBEHHUK YEI0BEKA.
ApxaHTpon — JpeBHeumuii yenosek. [laneoanTpon — IpeBHUIT YETOBEK.
HeoaHTpoI — 4e0BEK COBPEMEHHOTO TUIA. DBOJIIOLUS COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE pachl: €BPONIEONIHAA (EBpa3uiicKkas),
HETrpo-aBCTpaJIONIHas (3KBaTOpUabHasl), MOHIOJIONIHAs (a3uaTCcKo-

OK 02
OK 04




aMepuKaHcKasi). BpeMs 1 MecTo BO3HHUKHOBEHUS YEI0BEUYECKUX pac. EAMHCTBO
YeJI0BEYECKUX pac

IIpakTH4eckue 3aHATHA:

[IpencrapiieHre yCTHOTO COOOIIECHHUSI U JICHTHl BDEMEHU IO OCHOBHBIM 3TariaM
BO3HUKHOBEHUS U PA3BUTHSI )KUBOTHOTO U PACTUTEIBLHOIO MUDPA,
MOATOTOBJICHHBIX 1O MEPEUYHI0 UCTOYHUKOB, PEKOMEHOBAHHBIX
IIPENnoiaBaTesieM

IIpakTHyeckue 3aHATHSA:

Bpewmst u myTu paccenenus yenoBeka no mianere. [Ipucnoco6ieHHocTh
YeJI0BEeKa K pa3HbIM YCIIOBUSAM cpeibl. BimsHue reorpadudeckoit cpenbl Ha
Mop¢ho0THIo U (PHU3UOJIOTHIO YeTTOBEKa

3ammTa JeHT BPEMEHH U MEHTAIBHBIX KapT B popMaTe YCTHOTO COOOIICHHUS,
MTOATOTOBJICHHBIX 10 TIEPEYHIO HCTOYHUKOB, PEKOMEHIOBAaHHBIX
pernojiaBareneM

Pa3pea 4. Ixoaorus

14

Tema 4.1.
JKo0JIOrHYecKHue
(¢akropsl u cpeabl
JKM3HH

Tema 4.2.
Monyasuus,
coo01IecTBA,
IKOCHUCTEMBbI

OcHOBHOE co/iep:KaHue Y4eOHOT0 MaTepuaJjia

Teopernueckoe 00yueHune

Cpenpl oOWTaHWS OPTaHW3MOB: BOJIHAS, HA3€MHO-BO3/YIHAs, ITOYBCHHAS,
BHYTpHOpPTraHU3MeHHass. DU3NKO-XUMUYECKUE OCOOCHHOCTH Cpel OOWTaHWs
opranu3moB. [IpucrocoOneHuss OpraHu3MOB K JKM3HH B pa3HBIX Ccpeaax.
[Tonsitue  sxomormueckoro  (akropa. Kriaccubukamuss  SKOJIOTHUUECKHX
dakropoB. IlpaBumo muammyma HO. Jlubuxa. 3akoH TonepantHocTH B.
[endopna

Teopernueckoe o0yueHmne

DKoJiornyeckasi XapakTepruCcTUKa BUJIA U MOMYJISAIUNA. DKOJOTUUecKas HUIIIA
BUJIa. DKOJIOTUYECKUE XapaKTEePUCTUKHU nonyisinuu. CooliiecTsa u
skocucteMbl. buorienos u ero crpykrypa (B.H. CykaueB). CBs3u Mexmy
opranuzMamu B 6uoreHose. CTpyKTypHbIE KOMITIOHEHThI SKOCHCTEMBI:

OK 01
OK 07




MPOIYLEHThI, KOHCYMEHTHI, pelylleHThl. KpyroBopoT BelecTB U NOTOK
SHEpPruM B 3kocucreme. Tpoduueckre ypoBHH.

AHTPONOreHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBL. OTINYHSI ArPOIKOCUCTEM OT
OnoreoneHo30B. YpOoskocucteMbl. OCHOBHbIE KOMIOHEHTHI YPOO3KOCHUCTEM

HpaKTH‘leCKHe 3aHATHUA.

Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTeNn 3KOCUCTEMbI. briomacca u
IPOAYKIIHSL. DKOJIOTUYECKUE MUPAMUIbI unces, Ouomacchl u sHeprun. [Ipasuio
OUPaMU/Ibl SHEPTUU.

Pemenne nmpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 110 IEPEHOCY
BEIIECTBA U SHEPTUH B SKOCUCTEMAX C COCTABICHUE TPOPHUUECKUX LIETIEH U
nupamuj; OMOMacChl U SHEPTUH

Tema 4.3.
buocdepa -
rjao0ajbHas
IKO0JIOrHYeCKAas
cucreMa

OcHoBHOE COACPKaHUC y‘lﬂﬁHOFO MaTepuajia

Teopernueckoe o0yueHue

buocdepa — xxuBas odonouka 3emnn. Pazsutue npeacrasieHuit o 6uocdepe B
tpynax B.W. Bepnaackoro. Obnactu 6mocdepsl u e€ cocras. JKruBoe BelecTBo
o6uocdeps! u ero GyHKIIUN

3aKOHOMEpPHOCTH CyliecTBOBaHUs Onochepsl. OcobeHHOCTH OMocdepbl Kak
r100anbHOM SKOCUCTEMBI. [[nHaMudeckoe paBHOBecHe B buocdepe.
PurmuunoCTh siBNIeHU# B 6nocdepe. KpyroBopots! BeniecTs u
OuoreoxuMuuecKkue UKIbL. [100aapHbIe YKOJOTUUECKUE MTPOOIeMbI
COBPEMEHHOCTH U MTyTH UX PEIICHUS

IIpakTHyeckue 3aHATHS:

Pelienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a7a4 Ha ONpPEEICHUE
IJIOIAY HACAKIACHUM JJISI CHU)KEHUS KOHLIEHTPAUK YIJIIEKUCIIOTO ra3a B
aTMoc(epe CBOETO pEruoHa MPOKUBaAHUS

OK 01
OK 02
OK 07

Tema 4.4.

OcHOBHOE coJiep:KaHue Y4eOHOTr0 MaTepuaJjia

Teopernueckoe o0yueHmne

OK 01




Buusinue
AHTPOINOTeHHBIX
¢axkrTopoB Ha

ouochepy

AHTpOTIOTEeHHBIE BO3ACUCTBUS HA Onochepy. 3arps3HeHus KaK BU/Y
AHTPOTIOTEHHOT'0 BO3JEUCTBUS (Xumuueckoe, usuveckoe, buoiocuyeckoe,
OmMx00bl NPOU3800CM8Ea u nompebaenuss). AHTPOINIOTeHHbBIEC BO3CHCTBHS Ha
atMocdepy. BozaeiictBus Ha runpochepy (3acpsasHenus u ux uCmoyHuKu,
ucmowenus 600). BoznelictBus Ha nmutocdepy (deepadayus nouswt,
8030eticmaue Ha 20pHble nopooa, Heopa). AHTPOTIOTEHHbBIE BO3/ICHCTBHS Ha
OnoTHYecKre COOOIIECTBA (Jleca u pacmumenbHble CO0OUecmed, HCUBOMHbLIL

Mup)

IIpodeccHoHaTbHO-OPHMEHTHPOBAHHOE COIEPKAHNE MPAKTHIECKOTO
3aHATHSA:

Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 3aJaHUN 110 COXPAHEHUIO
IIPUPOJIHBIX PECYPCOB CBOETO PETHOHA MPOKUBAHUS

OK 02
OK 04
OK 07

1IK2.2.
1IK2.6.

Tema 4.5. Bausinue
COLIMAJIbHO-
IKO0JIOTHYECKHX
(¢axkTopos Ha
3[I0POBbE YeJI0BEKA

OcHoBHOE COACPKaHUC y‘lﬂﬁHOFO MaTepualia

Teopernyeckoe o0yueHmne

-

310poBbe U €ro cocTaBistomue. akTopsl, MOJTOKUTEIBHO U OTPULATEIBLHO
BIIMSAIOIIME HA OPTaHU3M YeJI0BeKa. BpeiHble NPUBBIUKU: MMOCIEACTBUS U
npodunakrrka. [IpodiieMa TEeXHOTEHHBIX BO3JICHCTBUI Ha 3JI0POBbE YEIIOBEKA
(2JIEKTpOMArHUTHBIE MOJIs, OBITOBAsE XUMUS, U30BITOUHBIE IITYMbI, pauals 1
T.I.). AJlaniTauys Opranu3ma 4esioBeka K (pakropam OKpyXKarolen cpebl.
3alUTHBIE MEXaHU3MbI OPTaHU3Ma YeJIOBEKa. 37I0POBbE U Pa0OTOCTIOCOOHOCTD.

[Tpunumnb! opMuUpOBaHUs 310pOBbecOeperaroiero nopeaeHus. Pundeckas
AKTUBHOCTb U 310pOBbe. [ pymiibl 310poBba. OCHOBBI 3aKaJIMBaHUS.
buoxumMuyeckue acrekTsl paroHanbHOro nutanus. [Ipasumna 6e3omacHoro
UCIIOJIb30BaHUS OBITOBBIX MPUOOPOB M TEXHUUYECKUX YCTPOIMCTB

IIpakTH4eckue 3aHATHA:

OHpe,Z[eJICHI/IC CYTOYHOTI'O paliliOHa IMUTAHUA

COSI[aHI/Ie PIHI[HBHI[y&JIBHOﬁ IMaMATKHU 110 OpraHru3aiuu paHHOHaHBHOﬁ

OK 01
OK 02
OK 04
OK 07

1IK2.2.
1IK2.6.




($u3nyeCcKoil aKTUBHOCTH

IpodeccuonaIbLHO-OPHMEHTHPOBAHHOE CO/IEPKaHNE JTa00PATOPHOTO
3aHATHS

JlabopaTopHas paboTa Ha BEIOOD:

1. JlaGoparopnas paboTa «YMCTBEHHas pabOTOCIIOCOOHOCTHY

OBnazeHne METoIaMu ONpeIeTIEHUs TOKa3aTeyield yMCTBEHHON
paboTOCIOCOOHOCTH, OOBSICHEHHE TTOMYYEHHBIX PE3yIbTaTOB U
(opMynupOBaHKE BBIBOJIOB (MMMCbMEHHO) C UCTOJIb30BAaHUEM HAYUHBIX
IIOHATUM, TEOPUN U 3aKOHOB

2. JlaGoparopHas padota «Biusaue abuotndeckux hakTopoB Ha YeIOBEKa
(HM3KHE U BBICOKHE TEMIIEPATYPHhI)»

H3ydyeHne MexaH3MOB aJlanTallii OpTraHN3Ma YeJI0OBeKa K HU3KUM U BHICOKHM
TeMIepaTypaMm U oObsICHEHHE MOYICHHBIX PE3yIbTaTOB U (POPMYITHpOBaAHHUE
BBIBOJIOB (MMMCbMEHHO) C

VCIIOJIb30BAHUEM HAYYHBIX [IOHATHUM, TEOPUM U 3aKOHOB

IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COIeP:KaHue (CoAepKaHNe NMPUKJIATHOTO MOTYJIA)

Pa3znea 5. buoJsiorus B :.KU3HHU

Tema 5.1.
BbuorexHoJ/sioruu B
KM3HH KaKI0I0

OcHOBHOE co/iep:KaHue Y4eOHOT0 MaTepuaJjia

Teopernueckoe o0yueHue

buorexHomorust kak Hayka u Mpou3BOACTBO. OCHOBHBIC HATIPABICHUS
COBPEMCHHOM OMOTEXHOJIOTHUH. MeToabpl OnoTeXHOIOTHH. OOBEKTHI
OMOTEXHOJIOTHH. ITHKA OMOTEXHOJOTHUCCKUX U TCHETHICCKHUX
skcniepuMeHToB. [IpaBuia morncka u aHaimM3a OMOIKOJIOTHYECKOM HHPOPMAITUN
U3 Pa3IMIHBIX UICTOYHUKOB (Hay4Hasl M YIeOHO-HAydHasl IUTepaTypa, Cpe/ICTBa
MaccoBO# MHpOpMaInuH, ceTb IHTepHET U Ipyrue)

IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/IEP:KAHNE MPAKTHYECKOTO
3aHATHS:

OK 01
OK 02
OK 04
1IK2.2




Keiice Ha aHanu3 nHPOpPMaMK O HAYYHBIX TOCTHKEHUSX B 00JIACTH
TCeHETUYECKUX TEXHOJIOTHH, KIIETOYHON MHKEHEPUH, TTUIIEBBIX
OMOTEeXHOJIOTHM. 3anuTa Keica: IpeICTaBlIeHUE PE3yIbTaTOB PEIICHUs KECOB
(BBICTYIUICHHUE C TIPE3CHTAIUEH )

Tema 5.2.
BuorexHosoruu u
pacTtenust

OcHoBHOe coJep:kaHue Y4eOHOro MaTepuaJjia

HpaKTH‘leCKHe 3aHATHUA.

Pa3BuTre OMOTEXHOJIOTHI C UCTIOIB30BAHUEM PACTEHUH, IPUMEHEHHE
OPOAYKTOB OMOTEXHOJIOTMH B KU3HU YEJIOBEKA, IOMCK U aHaJIW3 HH(popManuu
U3 Pa3IMYHBIX UICTOYHHUKOB (Hay4yHas U ydeOHO-Hay4YHas IMTEpaTypa, CpeaCTBa
MaccoBOM MHpopManuu, cetb UHTepHET U Ipyrue)

Keiicel Ha aHanu3 uH(GOpPMAUU O PA3BUTHH OMOTEXHOJIOTUH C
MCIIOJIb30BAaHUEM PACTEHUH (110 TpyTmnam)

3amuta keiica: [IpeacraBieHue pe3ylbTaToOB PEIICHUS KEMCOB (BBICTYIICHUE C
npe3eHTaIuen )

Pazngena 6. Buojykojiornueckune uccjie10BaHusA
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Tema 6.1.
OcHOBHBIE METO/IbI
0MO0IKO0JOIrHYECKHX
HccJie0BaHui

OcHOBHOE coep:KaHue YI1eOHOro MaTepuaJia

Teopernueckoe 00yueHmne

Hayunsiit Mmetoa. MeToibl OM02KOJIOTHYECKUX UCCIICIOBAHUN: TTOJIEBLIE,
1abopaToOpHbIE, SKCIIEPUMEHTAIbHBIE. MOHUTOPHUHT OKPY>KAIOIIEH CPEe/IbI:
JIOKaJBHBIA, PETHOHATBHBIN U TI00ATHHBIN

Mertomapl IorCKa, aHaIM3a U 00paboTKH HHPOPMAITUU O IPOEKTE B PA3TUIHBIX
HMCTOYHUKAX

JlabopaTopHble 3aHATHS:

[TocTanoBka 1ienu, 3aj1a4, BbIIBUKEHUE TUIIOTE3bI, IPOBEICHUE YKCIIEPUMEHTA
0 OMPEIENICHUIO ONTUMAJIBHBIX YCIOBHM JIJIsl pocTa U GU3HOJIOTHYECKON
AKTUBHOCTH JPOXOKEBBIX KJIETOK. BhIsSIBIICHNE 3aKOHOMEPHOCTEN,
(dbopMynrpoBaHHE BHIBOJOB U MPOTHO30B.

OK 01
OK 02
OK 04
OK 07




JIaGopatopHbie paboTHI Ha BBIOOP IO MUHU TPYTIIIAM:

1. Biusinue TeMnepaTypsl Ha pocTa U (PU3HOJIOTHYECKYIO aKTHBHOCTD
JPOKKEBBIX KIIETOK

2. BnusiHUE yriieBOJIOB Ha POCTa U (PU3UOJIOTHUECKYIO aKTUBHOCTD
JPOXOKEBBIX KIIETOK

3. CoyeTaHHOE BIMSHUE TEMIEPATyphl U YTIEBOJIOB Ha POCTa U
(U3NOIOTUYECKYIO aKTUBHOCTD JIPOACGKEBBIX KIETOK

Tema 6.2.
Bbuosxkosiornueckui
IKCIEPUMEHT

OcHOBHOE coep:KaHue YIeOHOTr0 MaTepuaJia

10

IIpakTHyeckoe 3aHATHE

00630p TeM yueOHO-UCCIIeI0BATEIHLCKUX TPOEKTOB. BriOOp yueOHO-
HCCIIEIOBATENIbCKOTO IPOEKTa U3 MPEII0oKEHHBIX. DOpMUPOBaHNE KOMaH/IbI
MpoeKTa. AJITOPUTM BBITIOJTHEHHUS MTPOEKTA.
Kaxxnas rpymnmna BeIOMpaeT OAWH U3 BAPHAHTOB YI€OHO-HCCIIEIOBATEIbCKIX
MIPOEKTOB:
1. Ouenka kayecTBa aTMOC(EPHOTO BO3/IyXa
2. OlleHKa KauyecTBa MOYB METOJIOM (DUTOTECTUPOBAHMUS
3. OueHka KauecTBa BOJl HOBEPXHOCTHBIX BOJJOEMOB 10 OPraHOJENTHUYECKUM
U GUBMKO-XUMHUYECKUM CBOMCTBAM
4. Bnusnue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIUX PACTEHUIM
5. BnusiHue coneBoro 3arpsi3HEHUs Ha POCT U Pa3BUTUE CEMSIH BBICIIIMX
pacTeHun
Ilepsviit s5man 6vinoIHeHUs NpoeKma.
O060CHOBaHME aKTyalIbHOCTH BBIOpAaHHOU TeMbl. BhIsiBIIeHHE TPOOIEMBI
uccienoBanus, popMyIrpoBaHUe rUnoTe3bl. BbiOOp METOI0B HCCe0BaHNUS.
Br160op Touek ot6opa npob Ha Tepputopuu uccienoBanus. [loctanoBka neneit
U 3a7a4 ucciaenoBanusi. Onpenenenue GopMbl PEACTABICHUS PE3YIbTaTOB
uccienoBanus. OnpezeneHye 3TarnoB U COCTABJICHHE IJIaHa UCCIIEI0BaHUS

OK 01

OK 02

OK 04
OK 07




JlabopaTopHble 3aHATHSA

Bmopoii sman evinoanenus npoekma: NOArOTOBKa HEOOXOAUMOM MOCY/IbI U
Matepuaa Jiisl SKCIIEpUMEHTa, TIPOBEICHUE SKCIIEPUMEHTA, TIEPUOIUIeCKast
MPOBEpPKA TCUCHUS IKCIIEPUMEHTa/ cOOp MaTepuaia B BBIOPAHHBIX TOYKAX
otbopa mpod

Tpemuui sman 6vinoNHeHUA NPOEKMA: TOITYYCHUE IEPBUYHBIX
AKCIIEPUMEHTAJIBHBIX TaHHBIX, TPOBEACHNUE CTATUCTUYECKON 00paboTKU
IIOJIyYEHHBIX JaHHBIX

Yemeepmuiii sman 6blnoaHeHUs NPOeKma.: BbIIBICHUE 3aKOHOMEPHOCTE,
(opMyIupOBaHKE BBIBOJIOB U IPOTHO30B, OIIEHKA KAYeCTBA UCCIIEyeMOr0O
00BEKTa 10 pe3ysibTaTaM OMO3KOJIOTMYECKOT0 aHAIN3a

HpaKTqucm{e 3aHATHUA

3amura npoekra. [IpejcraBieHue pe3yabTaToOB BBINOJHEHUS Y4€OHO-
UCCIIEN0BATENbCKUX MPOEKTOB (BBICTYINICHUE C IIPE3CHTALIUEN )

Bcero:

84




3. YCJIOBHUSI PEAJTU3AIINN OBIIEOBPA3OBATEJIBLHONYYEBHOM
JUCHUILIAHBI

3.1. OcHanreHue yueOHOro kadbuHera:

Jlist peanu3ai TporpamMmbl Y4eOHOM NUCHMIUIMHBI B HAJIMYUU HMEETCS
yueOHbIl kabuHeT buosorus. B cocraB kabunera buonoruu BXxoauT nadbopaTopus
c nmabopanTckoil komHaTol. [lomemienne kabruHeTa yIOBIETBOPSET TPEOOBAHUSIM
CanurtapHo-3nuieMuonorudeckux npasui 1 HopMatuBoB (CanlluH 2.4.2 Neo 178-
02) 1 OCHAIIIEHO TUITOBBIM 000PYIOBAHUEM.

OobOopynoBanne y4eOHOro KaOuHera:

- II0OCAA0YHBIC MCCTA 110 KOJIUYCCTBY 06yqa}011mxc;1;

OcHaleae kabOuHera:

Ne ‘ HaumeHnoBanue O60py,Z[OBaHI/IH ‘ TexHuueckoe onucaHue

| Cl'[eIII/IaJ'II/I3I/Ip0BaHHaﬂ Me0eJIb U CHCTEMbI XPaHECHUSA

OcHoBHOe 000py/I0BaHHE

1. | Cron npenoxaBaTest Pasmepsr (I1IXI'xB): He MeHee
1200x500x700MM.

2. | Cton yyeHnuecKu Pasmepsl (ILIXI'xB): He MeHee
1200x500x700MM.

3. | Cryn npenoaBarens

4. | Ctyn yueHU4eCKHit

5. | Jlocka mapkepHast Jocka knaccHas 3enenas180*120cm

JlonoyiHUTeIbHOE 000pY/I0BaHHE

Il Texunueckue cpeacTaa

OcHoBHOe 000py/I0BaHHE

1. | reneBusop |

111 lemoHcTpauMoHHbIe Y4eOHO-HATJIsIAHbIE 0CO0US

OcHoBHOE 000pynOBaHHe

1. | [Inakatsl [TopTpeTs! BeIIAOINXCS YUEHBIX,
IUIAKATHI IO TEMaM JTHCLHHUIIIINHBI

2. | IlpezenTanmu MynbTUMEANITHBIE IPE3EHTALIMU 110
TEMaM JTHUCLHUIIINHBI

3. | [IpodeccuonanbHO OpUEHTHPOBAHHBIE WNHauBuayanbHble KOMIUIEKTHI 3aJaHUM

3a/1aHUs C y4eToM Ipo¢heCcCUOHATILHOM

HaIpaBJIEHHOCTU

4. | DIEeKTpOHHBIN y4eOHBINH KypC Cucrema TUCTaHIIMOHHOTO O0YJYEeHUS
https://dom.sustec.ru/mod/url/view.php
?1d=37634

3anbl: OMOIMOTEeKA, YNTAIBHBIN 3aJ1 ¢ BBIXO/I0M B ceTh VIHTepHeT




3.2. UndopmannonHoe odecnevyeHUus peau3alum NporpamMmbl

3.2.1 OcHoOBHBIE NICUATHBIC U3aHUS
1.benses JI.K., Apmmiun .M., Ky3nenosa JI.H. u np. buonorus (6a3oBbrit

ypoBens). 10 kimacc. — M., 2019.

2.Wonnesa A.YO. buosnorusi. Bech MKOIBHBIN Kypc B cxeMax u Tabnumax. — M.,
2017.

3.®enepanbublii 3akoH 0T 29.12.2012 No273-D3 «O06 obpazoanuu B Poccuiickoit
denepanum.

4 Ilpuxa3z Muno6pnayku Poccun ot 17.05.2012 Ne 413 «OG0 yTBepkIeHUN
benepabHOTO rocyAap-CTBEHHOI0 00pa30BaTeNIbHOIO CTaHapTa CPEAHETO
(moJiHOT0) 00IIIETO 0OPa30BAHUS.

3.2.2 OCHOBHBIE DJIEKTPOHHBIE U3TaHUS

1.3.  VYwuebusiit onnaita kypc.buonorus 11// MoOuibHOE 371EKTPOHHOE
oOpazoBanue: [caT]. — 2022. - URL:
https://educont.ru/courses/list/course/136584c5-e32¢c-4696-8b4c-18639ead4abb
(mara obpamenust: 23.01.2023).

2.

3.2.3 JlonoaHUTENbHBIE NCTOYHUKH (TIPU HEOOXOAUMOCTH )



4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHMUSI
OBHIEOBPA3OBATEJIbBHOU YYEBHOU JUCIIUITJIMHBI

Oowan/npoghpec Pazoen/Tema Tun ouenounvix meponpuamui
CUOHAIbHAA
KOMNnemeHmHuo
cmo
Paszoen
I1P6 01 [lenarornyeckoe HabIIOACHIE
I1P6 02 O11eHKa BBIMOJIHEHUSI UHIUBUYAJIbHBIX 3aJJaHUM,
I1P6 03 1ab0paTOPHBIX padoT.
ITP6 04 VY cTHBIN onpoc, TECTUPOBAHMUE,
I1P6 05 TEPMHUHOJIOTMYECKUM JTUKTAHT,
I1P6 06 WHJUBUlyaJIbHbIC 33]IaHUS,
I1P6 07
I1P6 08 OrneHka «OTJIIMYHOY BBICTABIISETCS CTYACHTAM 3a
I1P6 09 BEPHbIE OTBETHI, KOTOPbIE cOCTABIIAIOT 91% u Gosnee oT
I1P6 10 00111ero KoJIMYeCTBa BOIIPOCOB;
OlieHKa «XOpOIII0Y» COOTBETCTBYET paboTe, KOTOpast
JIP 22 coaepxut ot 71% no 90% npaBUIbLHBIX OTBETOB;
JIP 26 OlieHKa «yIO0BJIETBOPUTEIHHO» BBICTABIISIETCS 32
JIP 29 MPAKTHYECKYIO paboTy, B kKoTopoii oT 70% 1o 50 %
JIP 30 IIPaBWJIbHBIX OTBETOB;

OrneHka «HEy/10BIETBOPUTEIILHOY» COOTBETCTBYET
MeHee 50% npaBUIIbHBIX OTBETOB.

Kpurtepun oneHuBaHus NPAKTHYECKOH padoThI
OneHka «OTJINYHO» BBICTABIISIETCS CTY/IEHTaM 3a paloTy,
BBINOJIHEHHYIO 6€301IM00YHO, B MOJIHOM 00BEME C
YUETOM PAllMOHATBHOCTH BBIOPAHHBIX PEIICHHIA;
O1eHKa «XOpOIIO» BBICTABISETCS CTYACHTaM 32
paboTy, BEIIOJTHEHHYIO B TTOJTHOM 00BEME C
He/04eTaMu;

OmueHka «yZOBIETBOPUTEIILHOY» BBICTABISACTCS
CTY/IEHTaM 3a paboTy, BBIIOJHEHHYIO B HE TIOJTHOM
o0beme (He meHee 50% npaBUIILHO BHIIOIHEHHBIX
3aJJaHuii oT o01ero oobema paboThl);
O1eHKa «HEYIOBJIETBOPUTEIFHOY» BBICTABIISETCS
CTyZIeHTaM 3a padoTy, BBITIOJIHEHHYIO B HE TTOJIHOM
o0beme (MeHee 50% MpaBUIBLHO BBITOJIHEHHBIX
3aJJaHui OT 0011Iero oobeMa paboThl).

Kpurepun oueHnBaHMs yCTHOIO OIIPOca
Or1eHKa «OTJIIMYHO» BBICTABIISIETCS CTY/ICHTaM 3a
TIOJTHBIN OTBET, MPAaBUIBHOE U TITyOOKOE MTOHMMAaHUE
MmarepHaa;
OreHka «XOpOII0» BEICTABISACTCS CTYICHTAM, €CITU JIaH
OTBET, YIOBJIETBOPSIOUINI TEM ke TpeOOBaHUSAM, UTO U




JUTSL OEHKHU «OTJIMYHOY», HO 0MycKaeT 1-2 omuoKu:
U3JI0’KEHUE HEIOCTATOYHO CUCTEMAaTU3HPOBAHO, B
TEPMHHOJIOTHH, BEIBOJIaX U 0000ILEHUIX UMEIOTCS
OTJIeTbHBIC HETOYHOCTH;
OneHka «yZ0BIETBOPUTEIHHOY» BHICTABIISIETCS
CTYJICHTaM, €CJIH IPU OTBETE OOHAPYKUBACTCS
MMOHMMAaHHUE OCHOBHBIX MOJIOKEHUH TEMBI,
HAOJI0TAeTCS HETIOTHOTA 3HAHUI; BBIBOIBI U
000011eHMs C1a00 apryMEeHTHPOBAHbBI, B HUX
JIOTYIIEHBI OLINOKH;
OrneHka «HEyA0BIETBOPUTEIHHOY» BBICTABIISIETCS
CTYJCHTaM, €CJIH peYb HEMIOHATHASI, CKYHAS; HU OJIUH
U3 BOIIPOCOB HE 00BACHEH, HABBIKU 000011IeHUS
MaTepuaia U apryMeHTAlUd OTCYTCTBYIOT.
3auer (TeopeTHYECKAS YACTh):

«5» - 91 — 100% mpaBUIBHBIX OTBETOB,
«4» - 71-90% npaBUTBHBIX OTBETOB,
«3» - 51-70% npaBUIBHBIX OTBETOB,

«2» - 50% u MeHee paBUIIbHBIX OTBETOB.




5. MEPOIIPUATHSA, 3SAIINIAHUPOBAHHBIE HA IEPHO/]
PEAJIM3AIIMN OBHIEOBPA3OBATEJIBHOU YYEBHOU

JUCHUILIAHBI
Hdara Conep:xanue u ¢popmsbl Mecro Koabl
IesITeJILHOCTH NMpoBeJeHus OK
Cooeporcanue - obwas xapakmepucmuxa
Meponpusmus.

Dopmvl: Hanpumep, Y4eOHAs IKCKYPCUs (6UPMYaLbHASL
9KCKYPCUsL), OUCKYCCUSL, NPOEKMHASL ceccusl, yueOHas
NpaKmuKa, nPouU3800CMEEHHASL NPAKMUKA, YPOK-
KOHYepm, 0e106as uepd, CeMUHAp, CnyOeHyecKas
KOHghepenyus u m.o.

09.09- bubmmo-ypok  «3HakoMcTBO ¢ OubOnanoreuHsM | bubamorexa | JIP 4
10.09.2023 q)OHHQM»
T.

08.02.24 | lenp pycckoii Hayku. Ilo3mpamieHue Ha caiiTe JIP 4

L. TEXHUKYMA, B COIIUAJIBHBIX CETIX
12.04.24 | Jlenp xocMOHaBTHKH. MH(popManmoHHBIE KIacCHBIC JP 1
L. Yachl B IPyIax

22.08.24 | [leHb T'ocymapcTBeHHOTO ®nara  Poccuiickoit JIP 1

L. Deneparn OnnaiH GadIM-M00 B CONMATBHBIX CETSX.




Ipuioxenune

TeMbI 10KJI210B
DOMOPHOJIOTHYECKHE TOKA3aTeIbCTBA IBOIOIIMOHHOTO POJCTBA KUBOTHBIX.

buonornueckoe 3HaueHne mMeTamMopdo3a B MOCTIMOPHOHAIBHOM Pa3BUTHU
KUBOTHBIX.

BrusiHre okpysKaroImiei cpeapl U ee 3arpsi3HeHUS Ha Pa3BUTHE OPTaHU3MOB.
Bnusiaue KypeHus, ynoTpeOaeHus aaKoToisi 1 HApKOTUKOB POJAUTEISIMU Ha
IMOpPHOHANILHOE Pa3BUTHE PEOCHKA.

3aK0OHOMEpPHOCTH ()EHETUIECKON U TeHETUYECKON N3MEHUYUBOCTH.
Hacnenctennas napopmaIiys u nepeiaya €€ u3 moKoJICHUs B TOKOJICHUE.
JlpamaTrdecKkue CTpaHUIIbl B UCTOPUU PA3BUTHS T€HETUKH.

Ycenexu COBpGMGHHOfI I'CHCTHUKH B MCINIHNHC U 3APAaBOOXPAHCHHUMU.

[{enTpbl MHOTOOOpa3Ms U MPOUCXOXKICHUS KyIbTyPHBIX PACTCHUH.

[{enTpbl MHOrO0OOpa3us U MPOUCXOXKICHUS TOMAIIHUX )KMBOTHBIX.

PoJib IpaBUTENBCTBEHHBIX M OOLIECTBEHHBIX 3KOJIOTMYECKUX OpPTaHU3aLUN
B COBPEMEHHBIX Pa3BUTHIX CTpaHaXx.

PannonanbHOE HCMONB30BaHUE W OXpaHa (KOHKPETHBIX) HEBO30OHOBHMBIX
PUPOJTHBIX PECYPCOB.

PannonanpHOE€ HMCHONIB30BaHHE M OXpaHa (KOHKPETHBIX) BO300OHOBUMBIX
IPUPOJTHBIX PECYPCOB.

OnacHoCTh TIOOaNbHBIX HapylleHuid B Ouocdepe. O30HOBBIE «ABIPBDY,
KHUCJIOTHBIE JTOKM, CMOTH U UX MPEOTBPALCHUE.

DKOJOTHYECKHE KPU3UCHI U dKOoJorndeckue karactpodsl. [Ipenorparienne
WX BOSHUKHOBEHHSI.

YcroitunBoe pa3BUTHE MPUPOIBI M OOIIIECTBA

Temsbl pepepaToB
becrionioe  pa3MHOXX€HHE, €ro  MHOrooopasue W  INPaKTUYECKOE

HCIIOJIB30BaHHUC.



2. IlomoBoe pa3MHOKEHHE U €ro OMOJOTHYECKOE 3HAUCHUE.

3. UepenoBaHue MoyI0OBOro U OECIOJIOT0 Pa3MHOMKEHUS B KU3HEHHBIX LUKIIAX
XBOIIECH, MaloOpOTHUKOB, MpocTedmux. buonornyeckoe 3HadyeHHE
yepeI0BaHus MOKOJICHUM.

4. TlapTeHoreHe3 W TMHOI€HE3 y TIO3BOHOYHBIX JKMBOTHBIX M  HX
OMOJIOrMUYECKOE 3HAUYEHUE.

5. DMOpHOJIOTHYECKHEe JOKA3aTeIbCTBA SBOMIOIIMOHHOTO POJICTBA )KMBOTHBIX.

6. buonoruueckoe 3HaueHue mMetamopdo3a B MOCTIMOPHOHAIBHOM pPa3BUTHU
KUBOTHBIX.

7. BnusiHue oKpysKaromien Cpeibl U €€ 3arpsi3HEeHUs Ha pa3BUTHE OPTaHU3MOB.

8. BnusiHue kypeHus, ynorpeOaeHus ajJKoroyisi 1 HapKOTUKOB POAUTESIMU HA
AMOPHUOHATILHOE Pa3BUTHE peOEHKA.

9. 3aKOHOMEPHOCTH (PEHETUYECKON U FeHETUYECKON U3MEHUNBOCTH.

10.HacnencrBenHnast uHopmanys U nepegada ee U3 NOKOJCHHs B OKOJIEHHUE.

11./IpamaTrueckue CTPAHUIIbI B UICTOPUHU PAa3BUTHS T€HETHKH.

12.Ycnexu COBpGMGHHOfI I'CHCTHUKH B MCININHC U 3APABOOXPAHCHHUU.

13.1leHTpBsl MHOTOOOPA3Ms U MPOUCXOKICHUS KYIbTYPHBIX PACTCHUH.

14.1lenTpsl MHOTOOOpA3HS ¥ MPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX.

15.3HadeHne n3yyeHus NpeaKOBBIX (POPM Il COBPEMEHHOM CENEKIINH.

16.VcTopust npoUCX0KAEHUS OTACIBHBIX COPTOB KYJIbTYPHBIX PACTCHHIA.

17.WcTopus pa3BUTHS 3BOJIOLMOHHBIX uiel 1o Y.J/lapBuHa.

18.«Cucrema mpupoas» K.JIluaHes u ee 3HaUeHHE IS Pa3BUTHS OMOJIOTHH.

19.0Bomonmonnsle  uaen JK.b.Jlamapka w uX 3HaueHWE IS PA3BHUTHS
OHOJIOTUH.

20.ITpennochlaku BOSHUKHOBEHUS dBOTIONUOHHOM Teopun Y. [apBuHa.

21.CoBpeMeHHbIE TPEICTABICHUA O MEXaHU3Max M 3aKOHOMEPHOCTSIX

SBOJIIOIHH.



22.®opMUPOBAHNUE YCTONYMBBIX MOMYJSIUNA MUKPOOPTaHU3MOB U BpeAUTENCH
KYJbTYPHBIX PAacCTeHUN K BO3JCHCTBHIO SITOXMMUKATOB KaK JI0KA3aTEIbCTBO
WX aJIallITUBHBIX BO3MOKHOCTEH.

23.AnanTuBHas pagualys OpPraHW3MOB (HAa KOHKPETHBIX NpUMepax) Kak
pe3yabTaT IeUCTBUS €CTECTBEHHOTO 0TOOpA.

24. ApaMop(03bI B 3BOJIOLIMH TO3BOHOYHBIX U OECIIO3BOHOYHBIX KUBOTHBIX.

25.CoBpeMEeHHBIE TIPECTABICHUS O 3aPOKICHUH KU3HHU.

26.Pa3nuyHble TUIOTE3bl TPOUCXOKICHUS.

27 IlpyHIMIIBI ¥ 3aKOHOMEPHOCTH Pa3BUTHA KU3HU Ha 3emIIe.

28.PanHue sTarbl pa3BUTHA KU3HU Ha 3emIie.

29.I1puunHBl 1 BO3MOXKHAsl HCTOPUS BbIXO/1a HA CYITY PACTEHUMN U )KUBOTHBIX.

30.PacuBer penTwimii B ME3030€ M BO3MOXKHBIE TNPUYUHBI HCUYE3HOBEHHUS
JTMHO3aBPOB.

31.CoBpemMeHHbIE TPECTABICHUS O IPOUCXOKICHUU MITULL U 3BEPEH.

32.Bnusinue [BWKEHUS MAaTepUKOB U OJieeHEHWH Ha (QopmupoBaHHe
COBPEMEHHOW PacTUTEIBHOCTHU U )KUBOTHOI'O MHUpA.

33.DBOITIOITMS IPUMATOB | ATaITbl 3BOJIIOINH YEJIOBEKA.

34.CoBpeMeHHBIN dTanm pa3BUTUS 4ejoBeuecTBa. UYeloBEYECKHE PAachl.
OnacHocTh pacu3Ma.

35.BozneiicTBue yenoBeka Ha MPHUPOAY Ha PA3IMYHBIX dTamax pa3BUTHS
YeJI0BEUYECKOro o0IIeCcTBa.

36.[lpyunHBEl W TpPaHUIBI YCTOWYMBOCTH OWOChEpbl K BO3ACHCTBUIO
NESITEIbHOCTH JIFOJEN.

37.buotieHo3bl (IKOCUCTEMBI) Pa3HOTO YPOBHS M HX COIMNOAYUHEHHOCTH B
ro0albHOM SKOcUCTEME — Orocdepe.

38.BumoBoe u 3KojJornueckoe pasHooOpaswe OHOIIeHO3a KaK OCHOBAa €ro
YCTOMYHUBOCTH.

39.Pa3nuyHbple KOJOTHYECKHE MUPAMHIbI U COOTHOIICHHWS OpPraHW3MOB Ha

KaXJ0M UX CTYIICHU.



40.Ilytn mOBBIMICHHUS] OWMOJIOTUYECKON TMPOAYKTUBHOCTH B HCKYCCTBEHHBIX
KOCHCTEMAX.

41.Cykueccuu U uX (GOpMBI.

42.Posb TIPaBUTEIILCTBEHHBIX M OOIMIECTBEHHBIX JKOJOTHYECKUX OpTaHU3AIHMA

B COBPEMEHHBIX Pa3BUTHIX CTpaHaX.

43.PaniMoHaIbHOE MCTOJB30BaHUE M OXpaHa (KOHKPETHBIX) HEBO30OHOBUMBIX
IPUPOJIHBIX PECYPCOB.

44 PanlMiOHAJIbHOE HKCIIOJIb30BaHHE W OXpaHa (KOHKPETHBIX) BO300HOBHMBIX
MPUPOJTHBIX PECYPCOB.

45.0nacHocTh TJIOOABHBIX HapywmieHud B Ouocdepe. O30HOBBIE «IBIPHI»,
KHUCIIOTHBIE JTOK]IA, CMOTH U UX MPEJOTBPAILICHHUE.

46.DK0IOTUYECKUE KPU3HCHI U dKoJorndeckue karactpodsl. [IpenoTBpamenue
WX BO3HUKHOBEHHSI.

47.Y cTolunBOE pa3BUTHE IPUPOIBI U 00IIIECTBA



YTBEPXIAIO

[ N.0. ©amunus /

« » 20 I.

_ JIMCT PETUCTPAIIMA U3SMEHEHHAI
PABOYEU ITPOI'PAMMBI OBIIEOBPA3OBATEJIBHOT'O YYEBHOI'O ITPEJIMETA

(HaumeHnosanue 00ueobPaA308amMeNIbHO20 YYeOH020 npedmema)

10 CHeNHATBHOCTH / Ipodeccuu

(K00 u HaumeHoBaHue cneyuanbHocmu / npogeccuu)
(rox Habopa , bopma oOyueHHs

Ha20 /20 ___ y4eOHbIii roa

B pabouyro nmporpammy 0011e00pa3oBaTeIbHOIO y4eOHOIO MPEIMETa BHOCSITCS CICIYIOIINE

M3MEHEHUS:

Howme Howmepa nucros

p Paznen pabouyeii mporpamMmbl anHyiu- | OcHOBaHMe IS

u3Me- 3aMEHEH .
(TTyHKT) HOBBIX | POBaHH | BHECCHMS U3MEHEHUMU

HEHU -HBIX X

A

PaccMotpen Ha 3aceianuu npeaMeTHON (IIMKJI0BOI) KOMUCCUU

IIPOTOKOJI OT « » 20

r. Ne

(Oondrchocms)

(noonucw)

(U.0. Damunus)




