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1. TACIIOPT ITPOI'PAMMBbBI YUEBHOM JUCIUILIUHBI « BUOJIOT UsT»

1.1. O6saacTh NpUMEHEeHHsI TPOTPAMMBI:
[Iporpamma  yuebHoit  aucuumauHbl  «buonorus»  gBisgeTcs  YacTbl0  OCHOBHOM
npodeccuoHanbHOM 00pa30BaTENIbHON MpOrpamMmbl, pa3pabOTaHHOW Ha OCHOBE TpeOOBaHUI
@enepaliIbHOTO  TOCYIAPCTBEHHOrO  00pa3oBaTeNbHOTO  CTaHAapTa  CpeaHero  oOuiero
oOpazoBanuss u denepasbHOr0 TOCYIApPCTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa (Jajiee —
®I'OC) cpemnero mpodeccnoHanbHOTO OOpa3oBanus 1o crnenuaidbHocTu  40.02.04
Opucnpynennusi, ¢ yderom tpeboBanuit IlpumepHoii nporpammsl 00II€00pa3oBaTeIbHON
yueOHOM AuCIHIUTUHBI «buonorus» s npodeccnoHaIbHBIX 00pa30BaTEIbHBIX OpraHU3aIi,
pexomennoBanHoii ®I'BOY IO «MHCTUTYT pa3BUTUSA MPO(PECCHOHATBHOTO O0Opa30BaHU»,
npotokoi Ne6/2025 ot «18» anpens 2025 roma

[IporpaMMma mpenHa3HaueHa Ajs peaan3aluu CpeJHEro o0Iero oopa3oBaHus B peaenax
OIIOII o cneunansHoctu 40.02.04 HOpucnpyneHuus, ¢ y4€TOM COLMAIbHO-3KOHOMUYECKOTO
npoduis moaydaemMoro npodeccuoHaaIbHOro 00pa3oBaHus.

1.2. MecTro AUCHMIUIMHBI B  CTPYKTYpe OCHOBHOW  npodeccMoHanbHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

OOmeobpa3oBarenbHas AUCHUIUIMHA «BHOJOTHS» SBISETCS 0043aTEIBHOM YaCTHIO
0011e00pa30BaTeIbHOTO UKJIA 00pa3oBaTeIbHON Mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
no cneruanbHoctu 40.02.04 OpucnpyneHuus.

1.3. IIe.m; JUCHUILIMHBbI «bHojioruspy. oOBIageHHE 3HAHUIMH O CTPYKTYPHO-
q)YHKHHOHaHLHOP’I OopraHu3aln KHUBBIX CHCTEM Pa3HOr'0 paHra " HpI/IO6peTeHI/Ie yMeHI/Iﬁ
HCIIOJIB30BAaTh 3TH 3HAHUA JJISI TPAMOTHBIX JEHUCTBUH B OTHOIICHUH 00BEKTOB KHBOI npupoanl 1
PEIICHHMA Pa3JIMYHBIX )KU3HCHHBIX HpO6J’I€M.

1.3.1. [lnannpyemble pe3yJIbTAThI OCBOCHHS 0011e00Pa30BaTEIbHON JMCUMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHue aucuuiuiiHa umeer mnpu ¢opmupoBanun OK u IIK mo
cnenuansHocT 40.02.04 FOpucnpyneHiusi.



Koa mn

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

HAHMMEHOBaHUe

(l)OpMI/lpyeMbIUX O06mue JIHCHMIIMHAPHBIE

KOMIIeTeHIUil
OK 01 JInuyHOCTHBIE pe3yabTaThl B YacTH TPYAOBOro | - cHOPMUPOBAHHOCTH 3HAHUN O MECT€ U POJM OUOJIOTUU B CUCTEME
Buioupatn BOCIIMTAHUS: HAy4YHOTO 3HaHMA;, (YHKIMOHAILHOW TPAMOTHOCTH 4YeJOBEKa IJis

CIoco0bI pelneHus
3aga4
npodeccuoHaIbLHOM
AeSiTeIbHOCTH
NPUMEHUTEIbHO K
Pa3IuYHBIM
KOHTEeKCTaM

- TOTOBHOCTh K Tpyay,
MacTepCTBa, TPYI0It00ue;

- TOTOBHOCTH K  AaKTUBHOM  JEITCIIbHOCTH
TEXHOJOTHYECKOM M COLMAJIbHOW HAIIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHMIIMUPOBATh, IUTAHUPOBATH |
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

- UHTEpEC K pa3audHbIM chepaM mpodhecCuoHaTbLHON
JIeSITCIILHOCTH.

MeTtanpeameTHblie pe3yJbTAThI:

OCO3HAaHUE 1L ECHHOCTH

OBananenue YHHMBEPCAIbHBIMH Y4eOHbIMH
MO3HABATEJIbHBIMH JAeHCTBUSIMH:

a) bazoevie nozuyecKue 0elucmeus:

- CaMOCTOSITEIIBHO dbopMynupoBath u
aKTyaJIM3MpOBaTh TMPOOJEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBEHHBIH TIPU3HAK WM
OCHOBaHHUs i1 CpaBHEHUS, KilaccuDUKAIMN H
00001IeHMS;

- ONpeAeNATh Lelu JACSITENbHOCTH,
napameTpbl U KPUTEPUHU UX JTOCTHXKCHHUS;
- BBIABIISITH 3aKOHOMEPHOCTHM M TPOTHUBOPEUHUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YIbTATOB IIEJISIM, OIICHUBATh PUCKHU
MOCJIEACTBUM JAEATETLHOCTH.

0) bazoevle ucciedosamenvckue 0eicmeust:

- BJIAJICTh HABBIKAMH Y4€OHO-HMCCIIEIOBATENbCKONU U

3aJaBaTb

PEIICHUS ) KU3HCHHBIX HpO6JI€M;

- c(hOpMUPOBAHHOCTH YMEHHUS pacKpbIBaTh colepKaHUE
OCHOBOIIOJIATAOIINX OHOJIOTHYECKUX TEPMUHOB W TIOHSATHH: >KU3Hb,
KJIETKAa, TKaHb, OpraH, OpraHu3M, BHUJ, IONYJSLUSA, 3KOCUCTEMA,

OouoreHo3, Oouocdepa; metaboau3M (OOMEH BEIIECTB W IpEeBpalieHue
SHEPTHH), TOMEOCTa3 (camoperyssiius), OMOCUHTE3 OeKa, CTPYKTypHas
OpraHM3als  KUBBIX  CHUCTEM, JHUCKPETHOCTb, CAMOPETYJSALHs,
CaMOBOCIIPOU3BEICHUE (penipomykius), HaCJEeACTBEHHOCTD,
U3MEHYMBOCTb, DJHEPro3aBUCUMOCTb, POCT M pPAa3BUTHE, YPOBHEBas
OpraHu3arus;

- c(hOpMUPOBAHHOCTH YMEHUS pacKpbIBaTh coJiep>KaHue
OCHOBOIIOJIATAIONIMX OHOJOTMYECKUX TEOPUH M TUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, 3BOJIOLMOHHON, POUCXOKIEHUS KU3HU
U 4EJIOBEKa;

- chOpPMHUPOBAHHOCTh YMEHHS PACKpPHIBATh OCHOBOIOJATAOIINe
Ouosoruyeckue 3akoHbl U 3akoHOMepHocTH (I'. Menaens, T. Moprasna,
H.W. BaBunoBa, D. I'ekkens, ®. Mromnepa, K. bapa), rpanumsr ux
MIPUMEHUMOCTH K JKUBBIM CHCTEMaM;

- TpuoOOpeTeHHe OIbITa MPUMEHEHHS OCHOBHBIX METOJIOB HAyYHOTO
TO3HAHMS, UCTIOJIB3YEMbIX B OMOJIOTHH: HAOIIOCHUS U OTIMCAHUS YKUBBIX
CUCTEM, TpPOLECCOB U SBIEHUN; OpraHU3allMM M  [POBEACHUS
OMOJIOTHYECKOTO DJKCIMEPUMEHTA, BBIIBHKCHUS THUIIOTE3, BBISBICHUS
3aBUCHMOCTH MEXIy HCCIEAYeMbIMH BEIWYMHAMH, OOBSICHEHUS
MOTYYEHHBIX  PE3yJbTaTOB W (OPMYJIHMPOBAHUS  BBIBOJOB  C
WCIIOb30BAHUEM HAYUYHBIX MTOHSATUM, TEOPUN U 3aKOHOB;

- cOpMHUPOBAHHOCTH YMEHHS BBIJICTSATH CYIIECTBEHHBIC MPU3HAKU
BHPYCOB, KIJIETOK TMPOKAPUOT U DYKAPUOT; OJHOKIETOYHBIX W




NPOCKTHON JIEATEIIbHOCTH, HAaBBIKAMH Pa3pelICHUs
npo0Jem;

- BBIBJISATH TNPUYUHHO-CIICJCTBEHHBIC CBSI3U U
AKTYAJIM3UPOBATh 3a/la4y, BbIABUI'aTb THUIIOTC3Yy €C
peIIeHHsI, HAXOUTh apryYMEHTHI JIJIsl JOKa3aTeIbCTBa
CBOMX YTBEpXKACHMH, 3aJaBaTb IapamMeTpbl U
KPUTEPHH PEUICHUS;

- AHaJIM3UPOBATH IIOJYUCHHLIC B XOJAC PCIICHHUA
3aJjauyd  Pe3yJbTaThl, KPUTHUYECKH OILCHUBATh WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMCTh ICPCHOCUTL 3HAHUSA B IIO3HABATCIBHYIO W
NPAaKTUYECKYIO O0JIACTH XKU3HEICATCILHOCTH;

- yMETh HWHTETPUpPOBaTH 3HAHUS U3 Pa3HbIX
MPEAMETHBIX 00J1acTel;
- BBIBUTATh HOBBIE HJeu, npeaiaraTh

OPUTI'MHAJIBHBIC ITIOAXOAbI KU PCIICHUS.

MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB, OHOTEOLIEHO30B M JKOCHCTEM;
0COOEHHOCTH TPOLIECCOB OOMEHA BEIIECTB M INPEBPAIICHUS DHEPTrUU B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO M SHEPreTHYeCKOro oOMeHa,
XeMOCHHTE3a, MHTO3a, MeH03a, OIUIOAOTBOPEHUS, DPAa3BUTUA U
Pa3MHOKCHHS, MHIUBHIYAIFHOTO PAa3BUTUS OpraHu3Ma (OHTOTeHesa),
60pbOBI 32 CyIIECTBOBAaHKE, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHus,
IPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpeie OOWTaHWs, BIUSHUA
KOMIIOHEHTOB JKOCHUCTEM, aHTPOIIOT€HHBIX M3MEHEHHH B JKOCHCTEMax
CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB W IPEBpAICHUE SHEPTUU B
ouocdepe;

- c(OPMHPOBAHHOCTh YMEHHS NPUMEHATH IOJYYECHHBIC 3HAHUS JUIS
OOBSICHEHUS! OHMOJIOTMYECKHX IPOIECCOB W SBICHHM, UIS TPUHITHS
NPAaKTHYECKUX PELICHUH B MMOBCEAHEBHOM XHU3HHU C IIEIbI0 00ecTIeUeHUs
0€30MaCHOCTH CBOETO 3I0POBbS M 3JI0POBbS OKPYKAIOMIMX JIFOICH,
COOJIIO/IEHHSI 3/I0POBOTO 00pa3a KU3HU, HOPM TPaMOTHOTO MTOBE/ICHUS B
OKpY’Kalolllel  MPUPOJHOM  cpele;, TMOHMMaHHuE  HEoOXOJAMMOCTH
YICTIONIb30BAHUS TIOCTHKEHUH COBPEMEHHOM OMOJIOTUH M OHOTEXHOJIOTHIA
JUTSL PalliOHAIBHOTO MIPHPOIOTIONIE30BAHMS.

- c(OopMUPOBAaHHOCTb YMEHMs pelarb OHOJOrMYEecKHe 3ajau,
COCTABIISATh TEHOTHUITMYECKAE CXEMBI CKPEIIMBAHUS JJISI Pa3HBIX THIIOB
HacJe/I0BaHMs MPU3HAKOB y OPTaHU3MOB, COCTABIISATH CXEMbI IepeHoca
BEIIIECTB M SHEPTHH B DKOCUCTEMaX (I[eTH MTUTAHUS, TUIIEBBIE CETH )

- c(OPMHPOBAHHOCTh YMEHHMH KPUTUYECKH OLEHHBATh HH()OPMAIUIO
OMOJIOTUYECKOTO COJIEp)KaHMsI, BKIIOYAIOUIYIO TICEBJJOHAYYHBIC 3HAHUS
U3 Pa3IMYHBIX UCTOYHUKOB (CpPEeICTBA MAacCOBOM MH(pOpMaIMK, HAYyYHO-
MOTYJISIPHBIE  MAaTepUalbl); WHTEPIPETUPOBATh ATHUYECKUE ACHEKTHI
COBPEMEHHBIX HCCIICIOBAaHUIA B OMOJIOTWH, MEAWINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TI100aIbHBIE HKOJIOTHYECKHE IPOOIeMbl COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HUIIHIO.

- c(OpMHUPOBAHHOCTb YMEHHUI CO03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE OMOJOrMYecKoW HHQOpMAIUK U3
HECKOJIbKUX MCTOYHHMKOB, TI'PAaMOTHO HCIOJb30BaTh MOHSATHHHBINA
anmapaT OMoJIoTHr




OK 02
Hcnoab3oBaTh
COBpeMeHHbIe
CpeACcTBA MOKMCKA,
aHAJIM3a "
HHTepPIpeTalnu
uHpopManuM U
HH(opMaALOHHbIE
TEXHOJIOTUH JJIs

JIMYHOCTHBIE pe3yjbTaTbl B YacTU: HNEHHOCTH
HAYYHOI'0 MO3HAHUSA:

- chOpMUPOBAHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd U  OOILECTBEHHOW MPaKTUKH,
OCHOBaHHOT'O Ha Jaore KYJBTYD,

CIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MecTa B
HOJIUKYJIBTYPHOM MHpE.
MeranpeameTHsblie pe3yJabTaThI:

- cOpMHPOBAHHOCTh 3HAHUH O MECTE€ W POJM OHOJIOTHH B CHUCTEME
HAyYHOTO 3HaHMA;, (YHKIMOHAIGHOW TPAMOTHOCTH 4YeJloBeKa JUis
pEILIeHUS KU3HEHHBIX TPOOIIEM.

- c(hopMHUPOBAaHHOCTH YMEHHSI TPUMEHATh MOJYYECHHBIC 3HAHUS IS
O0O0BsICHEHUS! OMOJIOTUYECKUX MPOIECCOB M SBICHUM, I MPUHATHUS
MPAKTUYECKUX PEHICHUH B TTOBCETHEBHOM KU3HU C 1ENbI0 00ECTICUCHUS
0€30MacCHOCTH CBOETr0 370POBbSl M 3/I0POBbS OKPYXKAIOIIUX JIIOJIEH,
COOJIIOJICHHST 3I0POBOTO 00pa3a KU3HU, HOPM IPaMOTHOTO TOBEJCHHS B
OKpy)Xarolled MOpUpPONHON  cpeae; MOHUMaHHE  HEOOXOIUMOCTHU

BbINOJIHeHNs 3a1a4 | OBJiaienne YHHBEPCAJIbHBIMH Y4eOHBIMH | HCIIOJIb30BaHMS TOCTHKEHUN COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTHIA
npogeccuoHaILHOI | TO3HABATEILHBIMU /1€iiCTBUSIMM: JUISl PallMOHAIBHOTO MPUPOIOII0NIb30BAHMS.
AesiTeJIbHOCTH 6) paboma c unghopmayueii: - chopMHPOBAaHHOCTh YMEHHUU CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U
- BJaJeTh HAaBBIKAMHU TOJy4YeHUS HH(OpPMALMMU M3 | YCTHBIE COOOIIEHHS Ha OCHOBE OMOJOrHYecKod HHOpMalUu U3
UCTOYHHKOB  PAa3HBIX THIIOB, CaMOCTOSITEJIbHO | HECKOJBKMX HCTOYHHKOB, TPAaMOTHO HCIOJB30BATh IOHATUHHBINA
OCYIIECTBIISATh IOUCK, aHaJIM3, CUCTEMATH3allMI0 W | ammapaT OMOJIOTHH.
UHTEpIpeTannio HHOOPMAIMHA PA3IHYHBIX BUIOB U
dbopM npencTaBieHUS;
- OLEHUBATh  JOCTOBEPHOCTh,  JIETHTUMHOCTh
UHpOpMallUM, €€ COOTBETCTBHE MPAaBOBBIM U
MOPaJIbHO-ITHYECKIM HOpMaM;
OK 04 JIMuyHOCTHBIE pE3yNbTaThl JOJDKHBI OTpaXaThb B | - NPUOOPETEHHE ONbITa NPUMEHEHUS OCHOBHBIX METOJOB HAy4YHOI'O
dddexTBHO YaCTHU: HEHHOCTH HAYYHOT'O TIO3HAHUSA: MIO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTUU: HAOIIOEHUS U OIMCAHUSI JKUBBIX
B3aUMO/IelCTBOBAT | - OCO3HAHME LIECHHOCTH HAyYHOU JEATEIBHOCTH, CHCTEM, TpOIECCOB U SBJICHMH; OpraHM3allUd U  IPOBEACHUS
b M padoTaTh B -TOTOBHOCTb OCYIIECTBIIATh ~ TPOEKTHYIO W | OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIIBWKCHHUS THIIOTE3, BBIABICHHS
KOJIEKTHBE U UCCIIEIOBATEIbCKYIO JESATEIbHOCTh MHIAMBHYaIbHO | 3aBUCUMOCTH  MEXKJy HCCIEAYEeMBIMH BEIUYMHAMH, OOBSICHEHUS
KOMaHj1e U B TpyIIIIE. MOJyYEHHBIX  PE3yNbTaTOB W (OPMYJIHPOBAHUS  BBIBOJAOB  C

MeTtanpeameTHsblie pe3yJbTaThbl:

OBi1aieHUe YHHBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU J1eCTBUAMM:

0) coemecmnan 0esAmeabHOCHD .

- TOHUMMaTh M HCIOJb30BATH MPEUMYILIECTBA
KOMaHTHOW ¥ MHANBHUIYaTbHON PaOOTHI,

- TOpPUHUMATh 1M COBMECTHOM JeATEIbHOCTH,

HCITOJIb30BAHHUEM HAYIHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB




OpraHU30BbIBaTh U KOOPJIUHUPOBATH JACHCTBHS MO €€
JOCTHUKCHUIO: COCTAaBJISITh ILUIaH JIeNCTBUIA,
pacnpenensiaTb pojid ¢ YYeTOM MHEHUU y4aCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOUN pabOTHI;

OK 07
CogaeiicTBoBaTH
COXpaHEeHMIO
OKpY Karolen
cpebl,
pecypcocoepekeHu
10, IPUMEHATH
3HaHus 00
U3MEHEeHUH
KJIMMAaTa,
NPUHIUIBI
0epexInBOro
NpOU3BOJCTBA,
3¢pPpexTUBHO
AefCTBOBATH B
Ype3BbIYAHHBIX
CUTYalHAX

JIMYHOCTHBIE Pe3yJibTAThl B YaCTH
JIKOJIOTHYECKOTr0 BOCIIMTAHUSA:

- c(hopMUPOBAaHHOCTh OSKOJOTHUYECKOU KYIBbTYpHI,
IIOHUMaHUE BIIUSHUSA COLUAIBHO-3KOHOMUYECKUX
MPOIECCOB Ha COCTOSIHUE MPUPOJHON U COLUATIBHOM
CpeIbl,  OCO3HAHUE  TJIOOATBPHOTO  XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- I[UIAHUPOBAaHHUE M OCYIIECTBJICHHE JICHCTBHI B
OKpY)Kalolllel cpeie Ha OCHOBE 3HAHMUS lLieJiel
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEIPUITHE ICUCTBUNA, MPUHOCSIUIUX BpE.
OKpY’Kalollei cpese;

- YMEHHE MPOTHO3UPOBATH
AKOJIOTUYECKHE  ITOCIEACTBUS
JIEUCTBUM, IPEIOTBPALLATD HX;
- pacuIMpeHue OmbITa AEATEIBHOCTH SKOJIOTHYECKOU
HaIlpaBJIE€HHOCTH.

MeTanpeameTrHbie pe3yabTaThbl:

OBnanenue YHHBEPCAJIbHbIMH
KOMMYHHKATUBHBIMH JIeiiCTBUSIMH:

0) coBMeCTHas IeITEIbHOCTb:

- TOHMMaTh W HCHOJb30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUYaTbHOU paboThI;

- TNpPUHUMATHh LEJIA COBMECTHON JIE€SITEIBHOCTH,
OpraHU30BBIBAaTH U  KOOPJAUHHUPOBATH  JIEUCTBUS
10 ee JOCTIKEHHMIO: COCTaBIATh TJIAaH JEeHCTBHH,
pacrpenensiTb pojidi ¢ YYETOM MHEHUW yYaCTHUKOB
00CyX1aTh pe3yabTaThl COBMECTHOU PaOOTHI

HeOJaronpusTHbIe
pEANPUHUMAEMBIX

- TIpUOOpPETCHHE OIbITa MPUMEHEHUS OCHOBHBIX METOJIOB HAy4HOTO
MO3HAHUS, HCTIOJIB3yEeMbIX B OMOJIOTHH: HAOIIOICHUS

U OIMCAaHUs JXUBBIX CHUCTEM, IPOLIECCOB M SBJICHHI;, OpraHu3aludd M
MPOBEJICHUSI OMOJIOTMYECKOTO JKCIEPUMEHTA, BBIABUKCHHS THUIIOTE3,
BBISIBJICHHS ~ 3aBUCHMOCTH  MEXKAY  HCCICIYeMBbIMH  BEJIUYHHAMH,
OOBSICHEHUS TOJIYYEHHBIX PE3YJIbTaTOB U (POPMYITUPOBAHUS BBIBOJOB C
UCIIOJIb30BAHUEM HAYYHBIX ITOHSTUH, TCOPUI U 3aKOHOB.

- c(hOpMHPOBAHHOCTh YMEHHS BBIICIATH CYIISCTBEHHBIC TPU3HAKU
BUPYCOB, KIJIETOK MPOKAPHOTH JYKApPHOT, OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJOB, OHOTCOIICHO30B U JKOCHUCTEM;
O0COOCHHOCTH TIPOIICCCOB OOMEHA BEIICCTB M INPEBPAICHUsS YHEPrUU B
KJIeTKe, (OTOCHMHTE3a, IUIACTUUYECKOTO W HHEPreTUYeCKOro oOMEeHa,
XEMOCHHTE3a, MHTO3a, MeiHo3a, OIUIOJOTBOPCHHS, PAa3BUTHSI H
Pa3MHOXXCHHS, WHIWBHIYaJbHOTO DPA3BUTHUS OpraHu3Ma (OHTOreHe3a),
O0pBOBI 3a CYIIECTBOBAaHUE, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs,

MPUCTIOCOOJICHHOCTH  OpPraHU3MOB K cpelae OOWTaHus, BIHSHUA
KOMIIOHEHTOB IKOCHCTEM, AHTPOIIOTEHHBIX WU3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KpyroBopoTa BEIIECTB U

npeBpalleHre YHepruu B ouocgepe.

- c(OpPMHUPOBAHHOCTh YMEHHS TPUMEHATH TOJyUYCHHbIE 3HAHUS A
OOBsICHEHUSI OMONOTUYECKUX TPOIECCOB M SBICHUM, AN MPUHSATHUSL
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KU3HU C IEJIbI0 00ecriedeHust
0€30MacCHOCTH CBOETO 370POBbS M 3/I0POBbS OKPYKAIOIIUX JIIOJIEH,
coOroIeHnst 3J0pOBOTO 00pa3a KU3HU, HOPM IPAMOTHOTO TTOBEJICHHUS B
OKpyXarlled TPUPOAHON  cpene; TMOHHUMAHHE  HEOOXOIUMOCTH
WCTIOIB30BaHUSI JOCTHKEHUN COBPEMEHHOW OMOJIOTHU U OMOTEXHOJIOTHUI
JUTSL pallMOHATIBHOTO TPUPOAOIIOIB30BAHUS




IIK 3.1.
HNudpopmuposars
HA npuemMe U
KOHCYJIbTHPOBaHU
U cCyObeKTOB nmpaBa
110 BOIIpOCcaM
COLMAJIBHOIO
ol0ecrieyeHus U
COLMAJILHOM
3alUThI

- AKTUBHOC Y4aCTUC B PCIICHUU IMPAKTUICCKUX
3aJa4, HHTEPEC K MPAKTUICCKOMY H3yUCHHIO
npodeccuii, CBI3aHHBIX C OUOJIOTHEH.

- chopMupoBaHHOCTH 3HAHUNW O MECTE W POJU OHUOJOTHH B CHUCTEME
HAy4YHOTO 3HaHMA;, (YHKIMOHAIFHOW TPAMOTHOCTH YeJOBEKa JJis
peleH s )KU3HEHHBIX po0iIeM;

- NIpUOOpETEHHE OIbITa NPUMEHEHUS OCHOBHBIX METOJIOB HAy4YHOTO
MO3HAHMS, UCIIOJIb3YEeMBIX B OMOJIOTHH: HAOIIOACHUS U OTIUCAHUS KUBBIX
CUCTEM, NPOLECCOB U SBJICHWI; BBIABUKEHUS THIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXIy HCCIEAYEeMbIMH BEJIWYMHAMH, OOBICHEHUS
MOJyYEHHBIX  pe3yabTaToB U (OPMYIUPOBAHUS  BBIBOJOB  C
VCIIOJIb30BAaHNEM HAay4HBIX IIOHITHHI, TEOPUI U 3aKOHOB;

- C(OPMUPOBAHHOCTb YMEHHUSI MPUMEHATH IOJYYCHHbIE 3HAHUS IS
OOBsICHEHUS! OMOJIOTMYECKMX IPOLIECCOB M SBICHUM, AN NPUHATUSL
MPaKTUYECKUX PEIICHUN B TOBCEAHEBHOM JKM3HU C IIEJIbIO O0ecriedeHust
0€30MacCHOCTH CBOETr0 370POBbSl MU 3/I0POBbS OKPYKAIOIIUX JIIOJIEH,
COOIOAICHUSI 3I0POBOT0O 00pasa *U3HU, HOPM IPaMOTHOTO TOBEJICHUS B
OKpy)Xawlled NOpUpPONHON  cpene; MOHMMaHHE  HEOOXOIMMOCTHU
UCTIOJIb30BaHUs TOCTHKEHUI COBpEMEHHOM OMOJIOTUU U OMOTEXHOIOTUiA
JUISl pallMOHAJIBHOTO IIPUPOAOIIOIB30BAHHS;




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHOI padoThl

Bun yuyeOHo# padoThI

O0BbeM yacoB

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOi 72
JAUCUMILTUHBI

B TOM YHCJIE:

TEOpPEeTUYECKOe 00yUeHue 2
IIPAKTUYECKHUE 3aHATUS 2
camocTosTeNnbHas paboTa 68

HpOMe)KyTO‘lHaﬂ aTrecranus:

Au(p¢epeHpPOBaHHBIN 3a4eT
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2.2. TemaTnveckuii IJIaH U coJlep:KaHMe y4eOHOH TUCHMILVINHBI «buosorus»

O0bem
HaumenoBanue Coaeprxkanue yueOHOro MaTepuaa, NpakTHiecKkue padorsl, yacoB i1 | Popmupyembie
pa3/iesioB U TeM CaMoOCTOSITeIbHAsA PadoTa 00y4YaoImMXxcs 3204HOI0 KOMIIETCHIIUH
o0yueHust
Paspnen 1. buoJsiorus kak Hayka. ZKuBble cHCTeMbI H MX OPTraHU3alUsA 3

Tema 1.1 Coaepxxanue yueOHOIo MaTepuasa OK 02
buosorus Bbuonoruss — Hayka o xuBoM mpupone. CBsizu OHMOIOTHM € OOIIECTBEHHBIMH, TEXHHYECKUMH WU
B CHCTeMe HayK. JIPYTUMH €CTECTBEHHBIMHM HayKaMmu, ¢uiiocopueil, pesuruen, 3TUKON, 3CTeTUKOW U mnpaBoM. Posb
Oomasn 6uosnoruu B pOpMUPOBAHUHU COBPEMEHHON Hay4yHOU KapTUHBI Mupa. CucreMa OMOJIOTHYECKUX HayK.
XapaKTepucTHKa | MeTtoapl MMO3HAaHMA JKMBOH TNPHUPOIBI (HAONIOIEHHWE, DSKCIIEPHMEHT, OIHCAaHHE, H3MEpeHHe,
KH3HH KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

Xusble cucteMbl (OMocHCTEMbI) Kak IpeaMeT u3ydeHus Ouosoruu. OTInYMe >KUBBIX CHUCTEM OT

Heopranuueckoi npupozbl. CBoiicTBa OMOCUCTEM U UX pazHOOOpasue.

YpoBHU opraHu3aluu OMOCUCTEM: MOJIEKYJISIPHO-T€HETHUECKHM, KIIETOUYHBINA, OPraHU3MEHHBIH,

MOMYJISIIIMOHHO-BHUIOBOM, YKOCHUCTEMHBIH (O0MO - Te0IIeHOTHYECKHT), buochepHbIit

CamocrosiTesibHas padora 3

Pasnen 2 Xumudecknii COCTaB M CTPOEHNE KJIETKH 8,2

Tema 2.1 Copepxanue yueOHOro MaTepuasa OK 01
XuMH4ecKuit XHUMHUYECKUH COCTAB KIETKH. XMMHYECKHUE DJIEMEHTBI: MaKpOAJIEMEHThI, MUKPO3JIeMEHTHL. Bona u OK 02
COCTaB KJIETKH. MUHEpaJIbHbIE BenlecTBa. OyHKIIMU BOJIbI U MUHEPAIbHBIX BEIIECTB B KieTke. [lognepxanue OK 04
Bona OCMOTHYECKOr0 OanaHca
H MHUHepPaJIbHbIE IIpakTH4eckoe 3aHATHE 0,2
BelecTBa «buonoruyeckas pojib MUHEPAIbHBIX BEIIECTB B 00E€CIIEUEHUH JKU3HEIEATEIbHOCTH OPTaHU3MOB,

IpOSIBJIEHUS 1McOaTaHca MUHEPAIbHBIX YJIEMEHTOBY

CamocrosiTenbHas padora 2
Tema 2.2 Conep:xanue yueOHOTro MaTepuaJia OK 01
Bunonornyeckn benku. CoctaB u cTpoeHue OelKOB. AMHUHOKHCIOTBI — MOHOMEpbl OenkoB. HesameHumble u OK 02
BaKHbIE 3aMEHHUMbIE€ AMUHOKHUCIIOTHl. AMUHOKHCJIOTHBIM COCTaB. YPOBHU CTPYKTYPhI OEITKOBOIl MOJIEKYIIbI OK 04
XHMHYeCKHe (mepBUYHasi, BTOpUYHAs], TPETUYHAsI U YETBEPTUYHAsI CTPYKTypa). XMMHUUYECKHE CBOWCTBA OENKOB.
COeIMHEeHUS buonornueckue ¢ynkuun OGenkoB. depmeHTH — Ouosiornyeckue Karaauzatopbl. CTpoeHHe

depMeHTa: aKTUBHBIA LEHTp, cyOcTpaTHas crenuduuHocts. Kodepmentel. Butamunpl. OTinyus
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(epMEHTOB OT HEOPraHUYECKUX KaTaIN3aTOPOB.

YrieBoabl: MOHOCaxapuabl (TJIFOK03a, prbo3a U ne30Kcuprbo3a), qucaxapuibl (caxaposa, JaKTo3a)
U TIoJIMcaxapu bl (Kpaxmall, TIIMKOTeH, 11eJlI0103a). buonornyeckue GpyHkuuu yriaeBo1oB. Jlunuast:
TPUTIULIEPUIBI, ¢bochomunu b, CTEPOU/IBI. I'uppodunsno-rHIpOdOoOHBIE CBOIICTBa.
buonoruueckue ¢ynkiuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB U JIMIHUIOB KaK MCTOYHUKOB
sHepruu. Hyxiiennossle kucnorsl: JIHKu PHK. Hyxkieoruasl — MOHOMEpB! HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u pyakuuu [JHK. Ctpoenue u dyakuun PHK. AT®: ctpoenne u GpyHkmmm

CamocrosiTesibHas padoTa

Tema 2.3
CrpykTypHO-
¢yHKuuoHaNbHASA
opraHu3anms
KJIETOK

Conep:kanue y4eOHOT0 MaTepuaJia

ITutonorus — Hayka o kierke. KierouHas Teopus — npumep B3auMmojeicTBus uiaedl u (akToB B
Hay4YHOM I[TO3HAaHUU. MeTo/1bl U3yUeHUS KIETKH.

Knerka kak nenoctHas xuBast cuctema. OOuie Npu3HaKky KJIETOK: 3aMKHYTasl Hapy>kHast MeMOpaHa,
mosekybl JIHK kak reHeTnueckuii anmapar, cucreMa CHHTe3a Oenka.

Tumsl K1eTOK: syKapuoTHUyecKasi U npokapuorudeckas. OCOOEHHOCTH CTPOEHUS TPOKAPUOTUYECKOM
kinetku. Knerounast crenka Oakrtepuil. CTpoeHue 3ykapuoTHueckoil kiaeTku. OCHOBHBIE OTIMYUS
pacTUTENbHON, JKUBOTHOW M rpuOHON KieTkU. IloBepXHOCTHBIE CTPYKTYphl KJIETOK— KJIETOYHAs
CTEHKa, TIIMKOKAIUKC, uX QpyHkun. [Tnasmarudeckas memOpaHa, ee CBOWCTBA U (DyHKIIHH.
[Mutoruiazma u ee opranoujipl. OnHomeMmOpanHble opraHouas! kietku: OIIC, anmapar I'onbmxu,
an3ocoMbl. [lonmyaBTOHOMHBIE OpraHOWIBl KIJIETKH: MUTOXOHApPHUH, MiacTuiel. [Ipoucxoxxnenue
MUTOXOHJIpUM M miactul. Buasl mmactun. HememOpanHble OpraHoubl KJIETKH: pUOOCOMBI,
KJIETOYHBINA LEHTP, LEHTPUOJIN, PECHUYKH, KI'YTUKH. DYHKIIMM OpraHONU0B KJIETKH. BKiroueHusl.
Anpo — perynstopHblii 1eHTp kieTku. CTpoeHue sjpa: slepHas o000J0uKa, KapHoIula3Mma,
XPOMAaTHH, IPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BENIECTB B KJIETKE

CamocrosiTebHas padora

OK 01
OK 02
OK 04

Pazgen 3. JKKuzHeaeaTeJbHOCTh KJIETKH

8,2

Tema 3.1

OO0MeH BemecTB U
npeBpalleHue
JHEPrUM B KJIeTKe

Coaep:xanue yueOHOro MaTepHaJia

OOMeH BemecTB, WIM MeTa0oJu3M. ACCUMWIAIMSA (TUTACTHYECKHH OOMEH) M JUCCHMMIISAIINS
(oHepreTuyeckuii oOMEH) — JBE CTOPOHBI €IMHOro Iporecca MeTabonuzMa. Poib 3akoHOB
COXpaHEHHsI BEIIECTBA M OSHEPrMM B TIOHUMAaHWW MeTa0onm3Ma. Tumbel oOMeHa BEIIeCTB:
aBTOTPO(HBINA U rerepoTpodHblif. Posib epMeHTOB B 0OMEHE BElIEeCTB U MPEBpaIllEeHUU YHEPTUU B
kinetke. dotocunTe3. CBeroBas u TemHOBass (a3pl (oTocuHTe3a. Peakiun Qorocunresa.
DddexkTuBHOCTL doTOCHHTE3a. 3HaYeHHEe (HOTOCHHTE3a IS KU3HU Ha 3emie. BiusHue ycrmoBuii

OK-01
OK-02
OK-04
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cpeabl Ha (OTOCHMHTE3 M CIOCOOBI IMOBBIIMIEHUS! €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.
XeMocuHTe3. XeMOCHHTE3UPYIONIHe OaKTeprn. 3HAaUeHUE XEMOCHHTE3a [Tl )KU3HH Ha 3eMIIe.
DHepreTuyeckrii OOMEH B KIETKe. PaciierieHue BEIIecTB, BBIICICHHE M aKKyMYJIHpPOBAaHUE
DHEPruM B KJIETKE. OTambl JHEPreTHYecKoro ooOmeHa. [nukonm3. bpokeHue u ero BHIBL
KucnoponHoe oxucieHne, WM KIeTOYHOe JbixaHue. OkucnutenbHoe (ochoprimpoBaHue.
O} PeKTUBHOCTH IHEPTrEeTHIECKOr0 0OMEHa

CamocrosiTesbHasi padora

Tema 3.2
BuocunTtes 0eika

Conep:kanue y4eOHOT0 MaTepuaJia

Peakuuu matpuunoro cunresa. ['enermueckass nnpopmanus u JJHK. Peanuzamust renetuueckont
uH(popMaluu B KieTke. ['eHeTHuYecKuil Koa M ero cBoiicTBa. TpaHCKPUIIIUS — MAaTPUYHBIA CUHTE3
PHK. Tpaucnsuus — OuocuHTe3 Oenka. Dtambl TpaHcisiuud. KoaupoBanue aMUHOKHCIOT. Poib
pubocoM B OMOCHHTE3E OenKa

HpaKaneCRoe 3aHATHE

«Perenue 3aga4d Ha ONpeaACIICHNUE TOCIICAOBATCIbHOCTH HYKIICOTUI0B»

0,2

CamocrositesibHas padora

OK-01
OK-02
OK-04

Tema 3.3 Bupycsi

Conep:xanue yueOHOTo MaTepHaJia

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitus BupycoB (. WM. VBaHoBckwuii).
OcoOeHHOCTH CTpOEHMSI M JKM3HEHHOTO LHMKJIa BHpycoB. bakrepuodaru. bonesnum pacrenuid,
KUBOTHBIX M 4YEJIOBEKAa, BbI3bIBaeMble BUpycaMu. Bupyc mmmyHnoneduiura yenoseka (BUY) —
B0o30ynutens CIIN/a. IlpodunakTika pacpocTpaHeHHsl BUPYCHBIX 3a00JI€BaHUN

CamocrosiTenbHas padora

OK-01
OK-02
OK-04

Pa3znen 4. Pa3MHOKEHHE U HHAUBUAYAJIBbHOC PA3BUTHE OPraHU3MOB

7,1

Tema 4.1
KN3HeHHBINH UK
KJETKH

Coaep:xxanue yueOHOro MaTepuaJia

KneTouHsli MK, WM )KU3HEHHBIN UK Ki1eTku. MHTepdaza u murtos. [Iponeccsl, mpoTekaroniue B
untepdaze. Perumkanms — peakums wmarpuyHoro cunrte3a JIHK. Crpoenue xpomocowm.
XpoMOCOMHBIIT Habop — KapuoTHm. JIUIUIOMAHBIA W TaIUIOMJIHBIM XPOMOCOMHBIE HaOOpBHI.
Xpomatuzsl. Llutonornyeckue OCHOBBI Pa3sMHOKECHUS U MHIUBUIYAJIbHOIO PAa3BUTUS OPraHU3MOB.
Henenne xnetkn — muto3. Craaun muto3a. [Iponeccsl, MpoucXoasIe Ha pa3HbIX CTaJAUsIX MUTO3A.
Buonornueckuii cmpics Muto3sa. [IporpaMmmupyemas rudelb KJIeTKH — aronTo3.

CamocrosiTeibHas padora

OK-01
OK-02
OK-04

Tema 4.2

Conep:xaHue yueOHOro MaTepuaJia

OK-01
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DopMbl @DopMBbI pa3MHOKEHUSI OPraHU3MOB: OecIoioe U MmoyioBoe. Buibl 6ecrosioro pa3MHOKEHHUS: IeIeHHUE OK-02
Pa3MHOKEeHUsI HAJ/IBOE U MOYKOBAaHHE OJTHO M MHOTOKJIETOYHBIX, CIIOPOOOpA30BaHKE, BETETATUBHOE PA3MHOKEHHE. OK-04
OpraHu3MoOB HckyccTBeHHOE KJIIOHUPOBAHUE OPTraHU3MOB, €0 3HAUYEHUE JIJIS CENIEKLIUU.

[TonoBoe pa3MHOXKEHHE, ero oTiauuus oT Oecmosnoro. Meio3. Cramum wmeiio3a. Ilpoueccsl,

npoucxojsdimue Ha cragusx weiosza. [loBegenne xpomocoMm B Meiioze. Kpoccunrosep.

buonoruueckuii cMbICi U 3HaueHUE Meiio3a. ['ameTorenes — nporecc 00pa3oBaHus MOJIOBBIX KJIETOK

y )KUBOTHBIX. [10JI0BBIE JK€JIe3bl: CEeMEHHUKH U AnYHUKU. OOpa3zoBaHUe U pa3BUTHE MOJIOBBIX KIETOK

— ramer (crmepMaTo30oui, SHIEKIeTKa) — crepMaToreHe3 U ooreHe3. OCOOCHHOCTH CTPOCHUS

ANUIIEKIIETOK U criepmaro3ouioB. OmnogorBopenue. [lapreHorenes

CamocrosiTeibHas pabora 2
Tema 4.3 Coaep:xanue yueOHOTro MaTepHaJia OK-01
Hupusuayansnoe | UnauBuayanbHOe pa3BUTHE (OHTOreHe3). OMOpUOHANbHOE pas3BUTHE (dMOpUOreHe3). OTarmbl OK-02
pa3BuTHe SMOPHOHAIILHOTO PA3BUTHS Yy TO3BOHOYHBIX XHBOTHBIX: JPOOJICHHE, TacTPYJISAILUs, OpPraHOTEHE3. OK-04
OpPraHu3MoB [TocTomMOpuoHaIbHOE pa3BUTHE. THUIBI MOCTAIMOPUOHAIBHOTO PAa3BUTUSA: TPSAMOE, HEMPSMOe

(mmumHOYHOE). BrnmsiHMe cpeapl Ha pa3BUTHE OPTraHU3MOB; (PAKTOPBI, CHOCOOHBIE BBI3BIBATH

BPOXKACHHBIE ypoacTBa. PocT u pasButue pacteHuil. OHTOreHe3 LIBETKOBOTO PACTEHUs: JBOWHOE

OIIJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTaJINU PAa3BUTHS

IIpakTHyeckue 3aHATHS 0,1

«udeximonHbie 3a007€BaHUS U SMTUJEMUN B HUCTOPHH YETIOBEYECTBAY

«BaxkuuHanus kak npoduiakTuka HHQEKIIMOHHBIX 3a00JIeBaHU»

CamocrosiTejibHas padora 2

Pa3nen 5. HaciecTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB 8,7

Tema 5.1. Conep:xanue yueOHOTro MaTepuaJia OK-01
3akonomepHocTn | [Ipenmer u 3amaun reHeTUkd. Poib IUTONOTHE M AYMOPUOJIOTUU B CTAHOBJICHUM T€HETHKHU. Bkian OK-02
HacJIeJ0BaHUs pOCCUHMCKMX M 3apyOeXHBIX Yy4YEHBIX B  pa3BUTHE TE€HETUKU. MeToabl  T'eHETUKH OK-04

(rnOpHI0JIOTUYECKUH, IUTOI€HEeTHUECKUH, MOJIEKYIIpHO-TeHeTHuecKuii). OCHOBHbBIE T€HETHUECKUE
noHsTHs. ['eHeTnyeckass CUMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKpEIIUBAHUM.

3aKOHOMEPHOCTH HacJelOBaHHUsA NPU3HAKOB, ycTaHOBIeHHble I. Menzaenem. MoHoruOpuaHoe
CKpelllMBaHHe. 3aKOH eIMHOOOpa3usi TMOpUIOB IMepBOro mMnokosieHus. [IpaBuio AOMUHUPOBAHUS.
3aKOH pacIleIUIeHHs NIPU3HAKoB. ['unore3a yncTotTel ramer. [lonHOE M HEMOIHOE JOMUHUPOBAHHUE.
JurubpunHoe ckpeuuBaHue. 3aKOH HE3aBUCHUMOIO HAcJelI0BaHUs NMpU3HAKoB. L{uTorenernueckue
OCHOBBI ~ JTUTMOPUJHOTO  CKpEIIMBaHUA. AHamu3upyollee ckpeumBanue. Vcnonab3zoBaHue
AQHAIM3UPYIOIIETO CKPEUTMBAHUS JJIsl ONIpeIeTICHHUsS] TEHOTHUIIA 0COOH
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IIpakTnyeckue 3aHATHS

Pemrenne 3aaa4 Ha OIPpCACIICHHUEC BCPOATHOCTH BO3HHMKHOBCHHA HACJICACTBCHHBIX IIPHU3HAKOB IIpH
MOHO-, OHU-, HOJII/IFI/I6pI/II[HOM U AQHAIM3UPYIOIECM CKPCIIMBAHHMU, COCTABJIICHUC TI'CHOTHIIMYCCKUX
CXEM CKpCIIMBaHUSA

0,2

CamocrosiTesibHas padora

Tema 5.2.
Cuenjiennoe
HacJIeIOBaHue
NMPU3HAKOB

Conep:kanue y4eOHOT0 MaTepHuaJia

CuenneHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cHEmIeHHOMY HaclelIOBaHUIO
reHoB. HapymieHue CcremieHHss T€HOB B pe3yjbTare KpPOCCHHTOBEpa. XPOMOCOMHAas Teopus
HacJeICTBEHHOCTH. [ eHeTndecKkne KapThl.

I'enernka mona. XpOMOCOMHOE ONpenesIieHHe TIoyia. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
["omMorameTHbIC U TeTepOraMeTHbIe Oprann3Mbl. HacegoBanue npu3HakoB, CIEIUICHHBIX C MTOJIOM

HpaKaneCRoe 3aHATHEC

Pemenue 3amau Ha OIIpCACIICHUC BCPOATHOCTH BO3HUKHOBCHHUA HACICACTBCHHBIX ITPHU3HAKOB IIPH
CHCTIJICHHOM HACJICAOBAHWH, COCTABJIICHUC I'CHOTUITMYCCKUX CXCM CKPCHIMBAHUWA

0,2

CamocrosiTesibHas padora

OK-01
OK-02
OK-04

Tema 5.3.
3akoHOMepHOCTH
H3MEHYHBOCTH

Coaep:xanue yueOHOTo MaTepHaJia

N3meHunBoCcTh. Buabl W3MEHUMBOCTH: HEHACJEICTBEHHAs W HacieACTBeHHas. Poib cpeabl B
HEHACJICACTBEHHON  M3MEHYMBOCTH.  XapaKTEPUCTUKA  MOJAM(PUKAIMOHHON  HU3MEHYUBOCTH.
Bapuanuonssii psag u BapuanuoHHas KpuBas. Hopma peakuumm npusHaka. KommuecTBeHHblE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.
HacnencrBenHas, iy reHOTHIIMYECKAsT M3MEHYHMBOCTL. KoMOMHATHBHAS M3MEHYMBOCTH. Meiio3 u
MOJIOBOM TPOIECC — OCHOBAa KOMOWHATUBHOW HW3MEHYMBOCTH. MyTalmoHHasi HW3MEHUYHUBOCTb.
Knaccudukanus MmyTanuii: TeHHbIE, XPOMOCOMHBIE, T€éHOMHbIE. YacToTa W MPUYMHBI MYTallUU.
Mytarennsie (akTopbl. 3aKOH TOMOJIOTHYECKHMX PSIJAOB B HACJIEICTBEHHOM HM3MEHYUBOCTH
H. 1. BaBunona

IIpakTH4Yeckoe 3aHATHE

Pemrenne 3aaa4 Ha OHNpCACJICHUEC BCPOATHOCTH BO3HHUKHOBCHHA HACJICACTBCHHBLIX IIPHU3HAKOB IIPHU
Pa3JIMYHBIX TUIIAX B3aUMOACHCTBUSA I'CHOB, COCTABJICHUEC 'CHOTHIINYCCKUX CXCM CKPCIIMBAHUSA

0,2

CamocrosiTeibHas paGora

OK-01
OK-02
OK-04

Tema 5.4.
I'eneTnka
YyeJ0BeKa

Coaep:xanue yueOHOro MaTepHaJia

I'enetuka denoBeka. Kapuotun demoBeka. (OCHOBHBIE  METOIBI T€HETHKM  YEJIOBEKA:
reHeaJJOTHYeCKUM, OJIM3HELOBEII, IIUTOTEHETHUECKUI, OHMOXUMHUYECKUH, MOJIEKYJISIPHO-

OK-01
OK-02
OK-04
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reHetnyeckuil. CoBpeMEHHOE OMpejesieHne TIeHOTUIA: IOJHOTEHOMHOE CEKBEHHpPOBAHUE,
TCHOTUIIUPOBaHUWEe, B TOM uwmciae ¢ mnomomipio [II[P-anamm3a. HacnencrBenHbie 3abosieBaHHs
YyelioBeKa: TeHHbIe 00JIe3HU, O0JE3HU C HACJIEICTBEHHOW MPEeapaciooKeHHOCThIO, XpPOMOCOMHbBIE
0one3nu. ComaTuueckue W TreHepaTuBHble MyTanuu. CTBOJIOBBIE KJIETKH. [IpMHIMIBI 340pOBOrO
o0Opa3a JKW3HH, AMArHOCTUKH, NPOMUIAKTHKA M JICUEHUs TEeHEeTHYecKuX Oose3Hedl. Meauko-
TCHCTUYCCKOC KOHCYJIbTHPOBAHUC. 3Hauenue MGI[HLIHHCKOf'I FCHCTUKU B MPCAOTBPAIICHHUU U
JICUEHUHU TeHEeTHYEeCKUX 3a00JIeBaHUI YeIloBeKa

IIpakTHYecKoe 3aHATHE 0,1

«CocTaBieHue U aHalIu3 POAOCIOBHBIX YEJIIOBEKa»

CamocrosiTeibHas paGora 2

Pa3nen 6. DBononmoHHAasi 0MO0JIOT s 6,5

Tema 6.1. Coaep:xanue yueOHOro MaTepuaJia 0,2 OK-01
JBOJIIOLNOHHAA = m OK-02

[TpennochbuIKu BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpHH. DBOJIOIMOHHAS Teopus U e€ MecTo B
TeOPHUsi U ee MeCTO . OK-04
P Ouonornu. BrnusHEE 5SBONIOIMOHHON TEOPHMH HA pa3BUTHE OWOIOTMHM H JAPYIHX HayK.

CBuzerenbcTBa 3BoMOLMU. [lanmeoHTONOrMYECKre: MOCIEeIOBAaTeIbHOCTh TMOSIBICHHUS BUIOB B

MAJICOHTOJIOTHYECKOM JIETOHCH, TepexofHbie popmbl. bruoreorpaduyeckue: cXoAcTBO U pa3ndne

dayHn u (rmop MaTepUKOB M OCTPOBOB. DMOPUOJIOIMYECKHE: CXOJCTBA U pPa3IUyusi 3MOPHUOHOB

pasHBIX BHUIOB IO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,

pYAMMEHTapHble OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHYECKUE: CXOACTBO MEXaHH3MOB

HACJIE/ICTBEHHOCTH U OCHOBHBIX META0OJIMUECKUX MyTEH Y BCEX JKUBBIX OPTaHU3MOB.

OpomonnonHas Teopus Y. Jlapsuna. [Ipeanocbulky BOSHUKHOBEHHUS JapBUHU3MA. [[BIIKYIIHE CUIIbI

IBOMIONMH BUAOB 10 JlapBuHy (M30BITOUHOE pa3MHOKEHHE NpPU OTPAaHWMYCHHOCTH PECYpCOB,

HeonpeaenéHHas N3MEHYMBOCTb, 60pb0a 3a CyIECTBOBAaHHE, ECTECTBEHHBII 0TOOD)

CamocrosiTejibHas padoTa 2
Tema 6.2. Copepxanue y4eOHOIro MaTepuaJa 0,2 OK-01
MuxkposBouaouusa | Cunreruueckass Teopust sBomouuun (CTD) m e€ OCHOBHBIE MOJOXKEHHUS. MMKPOIBOIIOLHS. OK-02

[Tormynsimus kKak eIMHUIA BUA U SBOTIOLMH. OK-04

JBuwxyme cuibl  ((DakTOpBI)IBOJIOUMK BUAOB B MpUpoAe. MYyYTalMOHHBIN Ipolecc U
KOMOWHATUBHAs U3MEHYMBOCTb. [loMynannOHHbIE BOJHBI U Apeid reHoB. M3omauus u Murpanus.
EcrectBeHHbIil 0TOOp — HampaBisoomuid ¢gaktop sBomonud. DopMbl €CTECTBEHHOTO OTOOpA.
[TprucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yiabTaT 3Bomonuu. Ilpumepsl mpucnocobieHuit y
opranu3sMoB. Apomopdo3bl U wuamoanantaiuu. Bunel BupooOpazoBanue. Kputepunm Bupa.
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OcHoBHbIE (HOpMBI BUI000pa30BaHMs: TeorpauiecKoe, SIKOJIOTHIECKOe

CamocrosiTeibHas padora 2
Tema 6.3. Conep:xkaHue yueOHOro MaTepHaJia OK-01
Makpossosaronus | Makpospomronust.  Dopmbl  sBomouMu:  (uieTnyeckas, JUBEPreHTHAs, KOHBEPIeHTHasd, OK-02

napayuienabHas. HeoOpaTuMOCTh IBOTIOIUHT OK-04

[TpakTuyeckoe 3aHsTHe (Ha BLIOOP MPEroaBaTesis) 0,1

«CpaBHeHHE BUAOB 110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

win«Onucanye Npucnoco0JIeHHOCTH OPraHN3Ma U €€ OTHOCUTEIbHOI'O XapaKTepa»

CamocrosiTeibHas paGora 2
Paznen /. Bo3HUKHOBEeHHE H Pa3BUTHE )KM3HHM Ha 3emJie 6,5
Tema 7.1. Conep:xanue yueOHOTr0 MaTepHaJia 0,2 OK-01
3apoxnenue JloHay4HbIe MpeJCTaBICHUs O 3apOKACHUU KU3HU. HayuHble runoTe3bl BO3HUKHOBEHUS JKU3HU Ha OK-02
U pa3’BUTHE KM3HHM | 3emie: abuoreHe3 W naHcnepMusa. XUMHUYEcKas 3BOJIOLUSA. AOHMOTEHHBIM CHHTE3 OpraHMYeCKHUX OK-04

BEIIECTB H3HEOPraHWYECKHUX. OKCHEPUMEHTAJIbHOE MOATBEPXKIECHHE XMMUYECKON 3BOJIOLMH.

Hauanbnbie sTansl Ononoruueckoii sBostorun. [ unoreza PHK- mupa. @opmupoBanne MeMOpaHHBIX

CTPYKTYp M BO3HMKHOBEHHE MpOTOKJIETKH. [lepBble kineTku M ux sBomonus. PopmupoBaHue

OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB.

Pa3putue >xu3Hu Ha 3emiie mo 3paMm u nepuojam. Karapxeil. Apxeiickasg u nmpoTepo3oiickas 3pbl.

[Taneo3oiickass spa U e€ mnepuonabl: KeMOPUNCKUH, OpPJOBUKCKUMN, CHIYpUHCKUN, JEBOHCKHIA,

KaMEHHOYTOJIbHBIN, MEpMCKUN. Me3o30Mickas dpa U €€ NMepUuoAbl: TPUACOBBIN, IOPCKHUM, MEIOBOM.

KaitHo30liCKas 9pa 1 €€ Mepruoabl: MaJeOreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBI.

CamocrosiTenbHas padora 2
Tema 7.2. Copepxanue yueOHOIro MaTepuasa 0,2 OK-01
Cucrema CucremMa OpraHM4eckoro Mupa Kak OTpakeHue 3BOJOLHUU. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIBI OK-02
OPraHu4ecKoro OpPraHU3MOB. XapaKTEepUCTUKA KIMMAaTa U Te0JOIrMUECKUX MpoleccoB. OCHOBHBIE 3Tallbl ABOJIIOLNAN OK-04
Mupa. PACTUTENBLHOTO M ’KMBOTHOTO MHUpa. ApoMop(do3bl y pacTeHHUl U KUBOTHBIX. [losiBIeHHe, pacuBeT U
IIpoucxoxkaennede | BBIMUpaHUE TPYII KUBBIX OPraHU3MOB.
JIOBeKa — OBOJIIOIMS YEJNOBEKa. AHTPONOJIOTHS KaK Hayka. Pa3sBuTHe mpencTaBiIeHUN O MPOUCXOXKIACHUHU
aHTpoIOreHe3 yenoBeka. Meronpl HM3yueHHUs aHTpororeHe3a. CxonacTBa M pa3iauuus 4YEJIOBEKa M KUBOTHBIX.

CucremaTuueckoe TOJOXKEHHE uyenoBeka. JIBwkymme cuibl  ((pakTopel) aHTpOINOreHesa.

HacnenctBeHHast W3MEHYMBOCTH U €CTECTBEHHBIM 0TOOp. OOIIecTBeHHbIM 00pa3 KU3HH,

W3TOTOBJICHHE OPYAUN TPY/a, MBIIIUIEHHE, PeUb

CamocrosiTeibHas padora 2
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Tema 7.3. Conep:xkaHue yueOHOro MaTepuaJia OK-01
OcHoBHble cragun | OCHOBHBIC CTAIUM W BETBU JBOJIOIMHU YEIOBEKA: aBCTpaONUTeKkH, UenmoBek ymenbiid, UemoBek OK-02
3BOJIIOLUM npsAMoXosuid, YenoBek HeaHAepTalbCKHil, YeloBeK pa3yMHBIH COBpeMEHHOro Tuma. Haxomku OK-04
YyeJIOBEKA HCKOTIAeMbIX OCTaHKOB, BpEMs CYIIECTBOBAHMS, OOJACTh PACHpPOCTpaHEHUs, O00BEM TOJIOBHOTO

Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UenoBeueckne pacbkl. OCHOBHBIC OONBIIME pachkl: E€BPOIEOWIHAs (eBpasuiicKasl), HErpo-

aBCTpaJION IHAS (7xBaTOpHUaNbHA), MOHTOJIOHIHAS (a3maTcKo-aMepuKaHCKas). UYepTsl

MIPUCTIOCOOJICHHOCTH TPEICTABUTENCH YEeIOBEUYECKUX pac K YCIOBHSIM CYyIIECTBOBaHUS. EAMHCTBO

yenoBevyeckux pac. Kputuka pacuzma

IIpakTHyeckoe 3ansiTHe (HAa BLIOOP NpenoaaBaTeJis) 0,1

«Bpems u myTH paccelieHus 4YenoBeka Mo riaHeTe/«Ipucrnoco0IeHHOCTh YenoBeKka K pPasHbIM

YCIIOBUSIM CpeJibl. BiusitHue reorpadudeckoii cpesl Ha MOP(HOJIOTHIO B (PH3HOTIOTHIO YeTIOBEKA)

CamocrosiTesibHas padora 2

Pa3nen 8. Opranu3Msel u OKpYy:Kaomas cpeia 4,3

Tema 8.1. Coaep:xanue yueOHOT0 MaTepHaJia 0,2 OK-01
JKoJ10rus KaK OKOJIOTHSl KaK HayKa. 3aJaud W pa3fenbl HKOJIOTMU. METOoIbl 3KOJOTHYECKHX HCCIIEI0BAHMIM. OK-02
Hayka. Cpenpl DKOJIOTUYECKOE MHUPOBO33PEHUE COBPEMEHHOIO 4esioBeka. Cpesbl 0OMTaHUs OpraHu3MOB: BOJHas, OK-04
JKM3HU. HA3€MHO-BO3/yIlIHAsA, TOYBEHHAs, BHYTPHM  OpPraHU3MEHHAs.  ODKOJOTWYecKue  (haKTOpHI. OK-07
JKOJIOTHYECKHE Knaccudukanus 53Kog0oru4eckux (QakTopoB: a0MOTHYECKHE, OMOTHYECKHME U aHTPOIIOTEHHBIE.
(¢axTops! JeiicTBre sKonoruueckux (pakTopoB Ha OpraHU3Mbl. AOMOTHYECKUE (PAKTOPHI: CBET, TeMIIepaTypa,

BIaXHOCTh. DoTonepuoaunsM. [lpucnocobienns opraHu3MoB K JeHCTBHIO aONOTHYECKUX (PaKTOPOB.

buonornueckue putmbl. buotnueckue daktopsl. Buabl OHOTHYECKMX  B3aWMOJEHCTBUIA:

KOHKYpEHIIMs, XHUIIHW4YecTBO. [lapasutusm, MyTyaiaus3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,

HaXJICOHMYECTBO), aMEHCAIU3M, HEWTpalu3M. 3HaueHHe OHOTHYECKUX B3aUMOJCHCTBUHN s

CyIIIECTBOBAHMSI OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX

CamocrosiTenbHas padora 2
Tema 8.2. Conep:xxanue yueOHOT0 MaTepHaJia OK-01
JKoJI0rn4YecKne DKOJIOTUYECKUE XaPaKTEPUCTUKU Nomyiasiuuu. OCHOBHBIE MOKA3aTENW MOMYJSLNHU: YUCICHHOCTD, OK-02
XapaKTepPUCTHKHU | TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, TPUPOCT, MUTpalus. J[nHaMuKka YMCIEHHOCTH TOMYJISIIUN U OK-04
NONYJISIHHA e€ peryssmus OK-07

IIpakTHyeckoe 3aHsATHE 0,1

«IToacy€T MIOTHOCTH NONYJIALMI Pa3HbIX BUJOB PACTECHUN

CamocrosiTeibHas padora 2
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Pa3nen 9. Coo01iecTBa M IK0JOrHYeCKHEe CHCTEMBI

10,7

Tema 9.1. Coaep:xanue yueOHOTro MaTepHaJia 0,2 OK-01
CooOmecrBa Coo0miecTBO opraHu3mMoB — OuorieHo3. CTpPYKTyphl OHMOIIEHO3a: BHJIOBas, IPOCTPAHCTBEHHAs, OK-02
OpPraHM3MoB, Tpouueckas (nuimesas). Buapi-nomuHaHThl. CBSI3U B OUOIICHO3E. OK-04
IKOCHCTEMBI Okonoruyecknue cuctembl (9kocuctembl). [lonstue 00 skocuctemMe U OHOreOlEHO3E. OK-07
QOyHKIMOHATBHBIE KOMIIOHEHTBI SKOCHCTEMBI: ITPOAYIICHThI, KOHCYMEHTHI, peAyleHTbl. Kpyrosopor IIK 3.1.
BEIIECTB U MTOTOK SHEPruu B 3kocucreMe. Tpoduueckue (MHILIEBbIE) ypOBHU IKOcHcTeMBbI. [lumeBsie
nenn U cetd. OCHOBHBIE IIOKa3aTeNd HSKOCHCTEMBI: OHOMacca, HPOAYKIHS. DKOJIOTHYECKUE
NUPAMUJIBI:  TPOAYKIMM, YHCICHHOCTH, OuomMacchl. (CBOHCTBA 9SKOCHUCTEM: YCTOWYHBOCTb,
camoperyisinus, pazsurue. Cykieccus
CamocrosiTesibHas padora 2
Tema 9.2. Coaep:xanue yueOHOTro MaTepHaJia OK-01
IIpupoansie [IpupoaHble  3KOCHCTEMBI. JKOCHCTEMBI pPEK M 03€p. OKOCHUCTEMa XBOWHOIO  WJIM OK-02
IKOCHCTEMBI MIMPOKOJIMCTBEHHOTO Jieca. AHTPOIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCHUCTEMBL. Y POOIKOCHCTEMBI. OK-04
buonornueckoe U X03giCTBEHHOE 3HAYEHUE arpo’KOCHCTEM M ypOoskocucteMm. buopasHoobpasue OK-07
KaK (hakTop ycToWunBOCTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTo pa3HooOpasust Ha 3emiie [IK 3.1.
CamocrosiTesibHas padoTa 2
Tema 9.3. Coaep:xxanue yue0HOro MaTepHaJia 0,2 OK-01
Buocdepa — VYuenne B. WU. Bepuaackoro o Ouocdepe. I'panunbl, coctaB u cTpykTypa Omocdepsl. JKupoe OK-02
rj100aabHas BEIIECTBO U ero GpyHKuuu. OcobeHHOCTH Ouochepsl Kak riodanbHOi sKocucTeMsl. JIuHaMudyeckoe OK-04
3KkocucTeMa 3eMJIM | paBHOBECHE M oOpaTHas CBsi3b B Omocdepe. KpyroBopoThl BemecTB U OMOTCOXMMHYECKHE ITHKIIBI OK-07
HJIEMEHTOB (yriepoja, a30Ta). 30HaNbHOCTh Orocdepbl. OCHOBHbIE OMOMBI CYIIN IIK 3.1.
CamocrosiTejibHas padoTa 2
Tema 9.4. IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE CO/IEPKaHNeE (CoiepKaHNe MPHUKJIATHOT0 MOAYJIsA) OK-01
Bunsinue UYenoseuectBo B Ouochepe 3emnn. AHTpomOreHHble H3MEHEHHMsT B Ouocdepe. [nobanbHble OK-02
AHTPONOTeHHBIX sKoJioruueckue mpobsemsl. CocyliecTBOBaHME MpuUpoAbl U yenoBeuecTBa. CoxpaHeHHe OK-04
(paxTopos Ha Oropa3zHoo0pa3usi Kak OCHOBa ycTONMUMBOCTH Ouocdepbl. OCHOBa pPallMOHAIBHOIO YIPABIECHUS OK-07
onocdepy IPUPOJHBIMH PECYpCaMM U UX UCNosb30BaHue. JlocTHKeHHs OMOIOTHN M OXpaHa IPUPOIbI IK 3.1.
IIpakTHyeckoe 3aHsATHE (HA BHIOOP MpenoaaBaTeJisi) 0,1
«OTX0ABl MPOU3BOJACTBAY ~ «IKOJIOTMYECKHE AaCHEKThl MPO(EeCCHOHANBHON  eATeNbHOCTHY/
«IIpodunakTrka mpodeccuoHaIbHbIX 3a00JIeBaHMI»/ «BiausHUE MPONU3BOJICTBEHHBIX (PAKTOPOB Ha
OpraHu3M YeJIOBEKay
CamocrosiTejibHas padoTa 2
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Tema 9.5. IIpodeccrnoHaibHO OPMEHTHPOBAHHOE Co/lep:KaHue (CoepKaHue MPUKIJIATHOTO MOTYJIs1) 0,2 OK-01
Bunsinune 310poBbe M €ro cocrasisoumue. MakTopbl, MOJIOKUTEIBHO W OTPULATEIbHO BIMSIOUIME Ha OK-02
COLMAJIBHO- opranu3M dyenoBeka. [IpoGiemMa TEXHOTeHHBIX BO3JCUCTBUNM HA  3JI0pOBbE  UeJIOBEKa OK-04
IKOJIOTHYECKHUX (9TEKTPOMArHUTHBIE TOJIS, OBITOBAst XWUMHUs, W3OBITOYHBIC IIYMBI, paguanus U T.IL.). Amanrtanus OK-07
(¢axrTopos Ha opranu3Ma 4YelioBeka K (akTopam okpyxaromei cpenpl. [lpuHnunel  GpopmMupoBaHus K 3.1.
310pOBbeE 310poBbecOeperatomiero noseaeHus. dusnueckass akTUBHOCTb M 370poBbe. buoxumuueckue
yeJioBeKa ACMEKThI PAIlMOHAJILHOTO MUTAHUS
CamocrosiTeibHas paGora 2
Pazjnen 10. Cesieknusi OpraHn3MoB, OCHOBbI OHOTEXHOJIOTHH 6,6
Tema 10.1. Coaep:xanue yueOHOTro MaTepuaJia 0,2 OK-01
Cenexnus Kak Cenexuus KaK HayKa U Mpolecc. 3apoKJIeHHe CeNeKINN U JoMecTukanus. Yuenue H. U. BaBuiiosa OK-02
HAyKa M npouecc 0 LIEHTpax MHOrooOpa3usi U IMPOUCXOXKICHMS KYIbTYPHBIX pacTeHuil. LleHTpbl mpoucxoxaeHus OK-04
TOMalrHUX >KUBOTHBIX. CopT, mopoga, mrtamMm. COBpPEeMEHHbBIE METOJbl CelIeKIUU. MacCOBBIi OK-07
U UHAMBUAYaAJIbHBII OTOOpPBl B CEJNEKUMHU pacTeHUH U KUBOTHBIX. OIllEHKa 3KCTepbepa. [IK 3.1.
brnuskoponcTBeHHOe ckpenuBaHue — UHOpUAUHT. Yucras nuaus. CKpeluBaHUE YHCTHIX JTUHHM.
['erepo3uc, mnu rubpuanas cuna. HeponactBeHHoe ckpeuiuBanue — ayrOpuauir. OtpanéHHas
rubpuamnzanus u e€ ycrnexu. IcKycCTBEHHBIM MyTareHes U MoJydeHHe MOJIUIIONI0B. JJocTrxkeHus
CEJICKIIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHH3MOB
CamocrosiTejibHas padoTa 2
Tema 10.2. Copepxanue yueOHOIro MaTepuaa 0,2 OK-01
OcHoBBI buorexHonoruss kak oOTpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl  CO3JAaHUS OK-02
OMOTEeXHOJI0THH pexkomOuHanTHOM JIHK wm TpaHcrenHsix opranu3MoB. Kierounas wumxeHepus. Kierounsle OK-04
KyJIbTYpbl. MHKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHui. KioHupoBaHME BBICOKONPOIYKTHUBHBIX OK-07
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHMe M 3THdeckue mnpodiremsl. MO — IIK 3.1.
TeHETUYECKH MOJU(PHUIIMPOBAHHBIE OPTaHU3MBI
CamocrosiTenbHas padora 2
Tema 10.3. IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COJlep:KaHue (CoepKaAHUe MPUKJIATHOTO MOTYJIs1) OK-01
buorexnonorun B | OCHOBHbIE HAIpaBJIEHUsI COBPEMEHHOW OHMOTEXHOJIOTUH B MPO(ECCHOHAIBHONW JeATeTbHOCTH OK-02
JKM3HHU U gejgoBeka. Meroasl OnorexHomornu. OOBEKTHI OHMOTEXHOIOTMH. OJTHKA OMOTEXHOJIOTMYECKUX OK-04
npogeccun U TeHETHYECKUX AKCIEepUMEHTOB. [IpaBmiia moucka M aHamm3a OMOIKOJIOTHYECKON HH(pOpMaluu OK-07
U3 pa3IMYHBIX MCTOYHMKOB (HayyHas M YydeOHO-HAay4Has JHUTepaTypa, CpeICcTBa MacCOBOMU [IK 3. 1
uHpopManuu, cetb IHTEepHET U Apyrue)
IIpakTHyeckoe 3aHsATHE 0,2
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Kelicbl Ha aHanu3 uHGOpPMALMKM O HAYYHBIX JOCTHKEHHUSIX B OOJIACTH I€HETUYECKUX TEXHOJIOTHIA,
KJICTOYHOW WHXKEHEPHH, MUIIEBBIX OMOTEXHOJOTWH. 3ammTa Kekca: MpeICTaBICHUE Pe3yIbTaToOB
pelieHus KelcoB (BBICTYIUICHUE C MTPE3EHTAINeH )

CamocrosiTeibHas pabora 2
Paszngen 11.Pemenye KeiicoB B 00,1aCTH O0MOTEXHOJIOI M 2,2
Tema 11.1. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IepKaHue (Co/lep:KaHNe MPHUKJIATHOTO MOAYJIsH) OK-01
CoumnanbHo- OTHUYEeCKUE acleKThl Pa3BUTHs OMOTEXHOJIOTMH M MPUMEHEHHE MX B JKU3HM YeNOBEKa, IMOHMCK OK-02
ITHYECKHEe U aHamu3 MHQOpMAIMM W3 PA3IUYHBIX WCTOYHUKOB (Hay4yHas M y4eOHO-HAy4dHas JUTepaTypa, OK-04
aCHeKThI cpe/cTBa MaccoBoi nHGpopManuu, cetb UHTepHET U npyrue) OK-07
OHOTEXHOJIOrui IpakTHYecKne 3aHATHS 0,2 IK 3.1
Keficel Ha aHanmm3 WHPOpPMAaLUU 00 STHUECKUX AaCIEKTax pa3BUTHS OHMOTEXHOJOTHH (IO MUHU-
rpynmnam).
3amura Keiica: mpeICTaBICeHUE Pe3yIbTaTOB PelIeHUs KEHCOB (BBICTYIUICHHUE C IMPE3CHTAIUEH )
CamocrosiTesibHas padora 2
Bcero: 72

21




3. YCJIOBUA PEAJIM3ALIUU ITPOI'PAMMBI JTUCHHUITJINHBI

3.1. TpeGoBaHUsI K MUHMMAJBLHOMY MaTEePUATbHO-TEXHUYECKOMY 00ecTedeHuIo
Peanuzanus mporpaMMbl AUCHUILUIMHBI TPEOYET HANUYHS y4eOHOTO KaOuHeTa.
OobopynoBanne yueOHOro KabuHeTa:

— TI0CAJ0YHbIE MECTA MO KOJIWYECTBY 00yUaIOIINXCS;

— pabouee MECTO MpernoaBarTes;

— KOMIUIEKT Y4eOHO-METOAMYECKIX MaTepraioB «buoiorusy.

Texnuueckue cpeacTtBa 00y4eHus :
— KOMIIBIOTEP C MPOTrPaMMHBIM 00ECIIEYEHUEM;

— DBKpaH U MYJIbTUMEIUAIIPOCKTOP

3.2. UudopmaunonHoe odecrniedeHue 00yueHust

Jlns peanu3anuu mporpaMmbl  OMOJIHOTEUHBIA (OHJ 00pa30BaTEIbHON OpraHU3alMu
YKOMIUICKTOBAH NICUYATHBIMH M3/IaHUSMH M (UJIH) AJIEKTPOHHBIMU U3JJAHUSMU IO TUCHHILIHHE. B
KayecTBE OCHOBHOHM JIMTEpaTypbl OOpa3oBaTelibHAS OpraHu3alMs HCIOJIb3yeT YYCOHUKH,
yueOHbIe TOCOOUsI, YKa3aHHBIC Jaliee.

Ilepeuenn peKoMeHTyeMbIX Y4eOHBIX U3IaHMI, HNHTepHET-pecypcos,
JAOTMOJTHUTEIHLHOU JIUTEPATYPhI

OcHOBHbIE HCTOYHHMKH:
1. T'yceiixanoB M.K. EctectBo3Hanue: yueOHuk u mpaktukym ains CIIO / M.K.
I'yceiixaHoB. — 8-e u3n., nepepad. u gon. — M.: M3natensctBo FOpaiit, 2016. — 442 c.
2.  KoucrautunoB B.M. buonorus: y4yeOHHMK Ui CTyA. YUpexACHUN cped. mpod.
obpazoBanuss / B.M. KoncrantunoB, A.I'. PesanoB, E.O. ®aneeBa; moxg pea. B.M.
KoncrantunoBa. — 8-e uzn., crep. — M.: M3maTenbckuii meHTp «Akagemus», 2014. — 320 c.

JlonoJIHUTE/IbHbIE HCTOYHUKH:
1. buonorus nns npodeccuil U CrnenMaTbHOCTEH TEXHUYECKOIO U €CTECTBEHHO-

Hay4yHOTrO mpoduiien: y4eOHUK s CTyA. YUpexIeHuil cpen. npod. obpazoBanus / B. M.
KoncrantunoB, A. I'. PezanoB, O. E. ®daneesa; nox pean. B. M. KoncrantunoBa. — M.
N3narensckuii neHTp «Akagemus», 2016/ — 336 c.

HNuTepHeT-pecypcebl:

1.  www.sbio.info (Bcs Ouonorus. CoBpemeHHass OWOJIOTHS, CTAaTbH, HOBOCTH,
OnOIMOTEKA).

2.  www.biology.ru (buomorus B OrtkpbiToM Komiemke. CalT  comepKuT
AIIEKTPOHHBIN yueOHHK 1o Ouosyoruu, On-line TecThr).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUSA JTUCIIUITJIMHBbI

KoHTposib M omeHKa pe3yabTaTOB OCBOEHUS O00I1€00pa30BaTEIbHON TUCIHUILIMHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJICHHbIE Ha (POPMHUPOBAHUE OOLINX

U po(ecCHOHANBHBIX KOMIIETEHIIMH 110 pa3/iesiaM U TeMaM COZep KaHusl ydeOHOTo MaTepHara.

Oob6masi/mpodeccnona | Pasznen/Tema Tun OLIEHOYHBIX
JIbHAsl KOMIIeTeHIIUs MeponpusiTUs
OK 01. P.2. Tems 2.1 - 2.3 OO6cyxneHue o Bompocam

Bri6upats crioco0Obt P.3 Temsr 3.1 - 3.3 JIEKITUU
peleHus 3a1a4 P.4 Tempr 4.1 - 4.3 Paspabotka riioccapus
npohecCHOHATBLHOM P 5 Tempr 5.1 - 5.4 3anojHeHUE CPABHUTEIIbHBIX
JIESITENIPHOCTH ' ' ' TabIUIL
IIPUMCHHUTECIBHO K P.6 Temr1 6.1-6.3 TectupoBanue
pa3InYHBIM P.7Temsr 7.1-7.3 YCTHBIH ompoc
KOHTEKCTaM P.8 Temn1 8.1, 8.2 JIUKTaHT Ha HUCHOJIL30BAHUE
P. 9 Temsr 9.1 - 9.3, 9.4H-0/c1, 9.5I1- | apryMeHTOB, OHOJIOTMYECKOI
olc TEPMUHOJIOTHH U CUMBOJIMKU
P. 10 Temsr 10.1, 10.2, 10.3[1-o/c HrnusunyaisHas
P. 11 Tessr 11.1T-0/c camocTosTelbHas paboTa
[IpencraBnenue pe3yabTaToB
IPAKTHYECKHUX paboT
OK 02. P.1. Temrr 1.1 OueHuBaemasi AUCKyCCHS 11O
Hcmons30BaTh P.2. Temer 2.1 -2.3 BOIIPOCaM JIEKIIUU
COBPEMECHHBIC P.3. Temsr 3.1 - 3.3 [IpencraBnenue pe3yabTaToB
CpEeJICTBA TIONCKA, P 4 Tempid.1-43 MPAKTUIECKUX PadoT
aHaym3a u [IpencraBneHne yCTHBIX
MHTEpIIpEeTalluu P.5 Temm15.1-54 coo01eHn i
uH(boOpMALMH, U P. 6. Temp 6.1 - 6.3
uH(OPMaIMOHHBIE P.7. Tems1 7.1-7.3
TEXHOJIOTHH IS P. 8. Temn 8.1, 8.2
BBINOJIHCHU 3a/1a4 P. 9. Temsr 9.1 - 9.3, 9.4I1-o0/c, 9.5I1-
npodeccuoHanbHOM olc
ACHTCIRHOCTH P. 10. Tems 10.1, 10.2, 10.31T-0/c
P. 11. Temsr 11.111-0/c
OK 04. P.2. Tempr 2.1-2.3 O6cyxneHue o BoIpocam
OddexrnsHO P. 3. Temn 3.1 - 3.3 TeKIH
B3aUMOJIEHCTBOBATb U | P 4 Tempr 4.1 - 4.3 [IpencrasieHre pe3yabTaTOB
paboTaTh B P 5 Temsi5.1 - 5.4 MPAKTUYECKUX paboT
KOJUICKTHBE 1
KOMaHIe P. 6. Temsr 6.1 - 6.3
P.7. Temsr 7.1 - 7.3
P. 8. Tewmsrl 8.1, 8.2
P. 9. Temsr 9.1 - 9.3, 9.4I1-o0/c, 9.5I1-
o/c
P. 10. Temsr 10.1, 10.2, 10.311-0/c

P.

11. Temsr 11.111-0/c

1
[IpodeccronalbHO OPUSHTHPOBAHHOE COJIEpIKaHHUE (COAEePKAHKE TTPUKIIATHOTO MOTYJIS )
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OK 07. P. 1. Temsr 1.1 OO6cyxneHue mo Borpocam
ConeiicTBOBaTh P.2. Temer 2.1 -2.3 JICKIIUHU
COXpaHEHHIO P.3 Temer 3.1-3.3 Paspabotka riioccapus
OKPY’KaIOILeH cpelpl, P 4 Tempi4.1-4.3 3aroNHEHNE CpPaBHUTEIbHBIX
pecypcocOepeKeHHUIO, Ta0IHIY
MPUMEHSTH 3HAHUS 00 P.5. Teme1 5.1-54 TectupoBanue
W3MEHCHHHU KJIMMAaTa, P. 6. Temp1 6.1 - 6.3 YCTHBIH ompoc
IPHMHIIAIIBL P.7.Tempr 7.1 - 7.3 WuauBuayanbHas
OEpEIKITUBOTO P. 8. Tems1 8.1, 8.2 camocTosTeNnbHas padboTa
[IPOM3BO/ICTBA, P. 9. Temst 9.1 - 9.3, 9.411-0/c, 9.511 - | lIpencrapienue pe3ynpTaToB
a3 pexTrBHO o/c MPaKTUYECKHUX PaboT
JEneTROBlS B P. 10. Temst 10.1, 10.2, 10.311-0/c
Ype3BhIYANHBIX
CHTYaImsIX P.11. Temsr 11.1IT-0/c
1K 3.1. P. 9. Temsr 9.1 - 9.5I1-0/c Omnpoc
HNudopmupoBath Ha P. 10. Temsr 10.1 - 10.311-0/c Beinonsenue kerca Ha
pHEME U P. 11. Temsr 11.111-0/c aHa/Iu3 HHQOPMALIH
OreHka pe3yabTaToB
KOHCYJIbTHPOBAaHUHT
NPaKTUYECKUX padoT
CyOBEKTOB IpaBa Io Tect
BOIIpOCaM Pemenne nmpakTuko-
COLIMAIBHOTO OPHUCHTHPOBAHHBIX

obecrieueHus u
COLIMAILHOM 3aIlUThI

paCUYCTHBIX 3aJaHui
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