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1. OBHIAS XAPAKTEPUCTHKA PABOYE TPOT PAMMBI
OBIEOBPA3OBATEJIBHOM JUCLHUATIIMHBI
OI1/1.13 BUOJIOT Ul

1.1. MecTo IMCUUIIMHBI B CTPYKTYpe o0pa3oBareabHoi nporpammel CIIO:

O6meobpazoBatenbHas  auciumimHa — OIJ.13  buonoruss  sBisieTcs
00s3aTeIbHON YacThiO 00111€00pa30BaTeIbHOrO LKKIJIa 00pa30BaTEIbLHON MPOrpaMMBbl
B cootrBeTcTBUM ¢ PI'OC CIIO mno cnennansHoctr 19.02.11 TexHosorus npoayKkToB
NUTAHUS U3 PACTHTEIHLHOTO CHIPHS.

1.2. Hesu 1 m1aHupyeMble pe3yJbTaThl OCBOCHHS JUCUUIJINHBI:

Conepxanue mporpamMmbl  oOmieoOpazoBarenbHoi  nucnurummasl  OT1J].13
buonorust  HampaBieHO Ha JIOCTHXKEHUE CICHyIolmed ueJu: (OpMHUPOBaHUE Y
0oOydJarolmuxcs CUCTEMBbl 3HAHUW O Ppa3IMYHBIX YPOBHSAX KU3HH CO 3HAHUEM
COBPEMEHHBIX TMPEJCTABICHUN O J>KUBOM TMPHUPOJE, HABBIKOB I10 MPOBEACHUIO
OMOJIOTMYECKUX MCCIIeI0BaHUM c coOJroIcHuEM ATUYECKUX HOPM,
apTYMEHTHUPOBAHHOW JIMYHOCTHOM TIO3MIIMKM TI0 OEPEeKHOMY OTHOIICHHUIO K
OKpY’Karouien cpeze.

3apaum:

* oJTlydyeHue pyHIaMeHTaJIbHbIX 3HAaHUHN 0 Ouosornueckux cucremax (Kiertka,
Opranusm, [lonymsanusa, Bua, Dkxocucrema); HUCTOPUM PA3BUTHS COBPEMEHHBIX
IPEACTaBICHUN O XUBOW MPHUPOJE, BBIIAOIIUXCS OTKPBITHUSAX B OHOJIOTHYECKOM
HayKe; POoJu OMOJIOTUYECKOW HAayKd B ()OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPa; METOAAX HAYYHOIO MO3HAHNUS,

* OBJIAJICHHE YMEHHUSMH JIOTHYECKH MBICIUTHh, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHUH B TMPAKTUYCCKOW JIEATCIBHOCTH JIIOJICH, pPa3BUTHH
COBPEMEHHBIX TEXHOJIOTHH; OMPEAENATh JKUBbIE OOBEKTHI B MPUPOJE; MPOBOIUTH
HAOJIOICHUS 32 YKOCHCTEMaMU C LETBI0 UX OMUCAHUS U BBIABJICHHS €CTECTBEHHBIX
Y aHTPOTIOTEHHBIX U3MEHEHU; HAXOAUTh U aHAIM3UPOBATH MH(POPMAIIUIO O KUBBIX
00BEKTaX;

* pa3BUTHE IO3HABATENIbHBIX MHTEPECOB, UHTEIJIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM O0O0ydYaromuxcsi B Mpolecce HM3y4YeHUs OUOJOTMYECKUX SIBICHUMH;
BBIJJAIOIINXCS JTOCTHKEHUI OMOJIOTUH, BOLIEAIIUX B 00IIEUEIOBEYECKYIO KYIbTYPY;
CJIOKHBIX M MPOTUBOPEUYUBBIX MYTE€W Pa3BUTHUSI COBPEMEHHBIX HAYUYHBIX B3IJISOB,
uaen, Teopui, KOHIENUWHd, rumore3 (0 CYIIHOCTH W TMPOUCXOXKICHUHU KU3HHU,
YeJIoBeKa) B X0/€ pabOThl C pa3IMYHbIMU UCTOYHHKAMHU MH(OpMaIINH;

* BOCNHUTaHUE YOEXKJICHHOCTH B HEOOXOJAMMOCTH MO3HAHUS KUBOU MPUPOMBL,
HEOOXOJUMOCTH PalMOHAIBLHOIO MPUPOJIONOIB30BAHUS, OEPEKHOIO OTHOIIEHUS K
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MPUPOAHBIM pecypcaM U OKpY’Kalolllel cpesie, COOCTBEHHOMY 3/10POBbIO; YBaKEHHUS
K MHEHMIO OIIMOHEHTA IIPU 00CYKIEHUN OMOJIOTMYECKUX MPOOeM;

* UCIIOJIb30BAHUE TMPUOOPETEHHBIX OHOJOTMYECKUX 3HAHUW M yMEHUU B
MOBCEIHEBHON JKM3HU JUIS OLIGHKHM TIOCJIEACTBUM CBOeH JAesTeabHOCTH (U
JEeSATENbHOCTU APYTUX JIOJEH) MO OTHOUIEHUIO K OKpY’Karollell cpene, 370pOBbIO
IPYrux JIoJel M COOCTBEHHOMY 3/0POBBIO; OOOCHOBAaHHME M COOJIOJICHHE MEp
npouiakTUkd  3a00JIeBaHUM, OKa3aHUWE TEpPBOW MOMOIIM TpU TpaBMax,
coOJII0/IeHNE TPABUII MOBEJEHUS B IPUPO/IE.



1.2.2. Ilnanupyembie pe3y/abTaTbl OCBOCHUS 001Ie00pa3oBaTeJbHOM TUCUMILIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI M ii

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue’

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Beibupath
crocoObI peleHus 3a1a4
npodeccuoHaIbHOM
JESATEIbHOCTH
MPUMEHHUTEIEHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOTr0o BOCIIUTAHUS:

- TOTOBHOCTh K TPYHIy, OCO3HAHWE IIEHHOCTH MacTepCTBa,
TPYyI0JII001E;

- TOTOBHOCTH K aKTHBHOﬁ JCATCIIBHOCTHU TeXHOHOFquCKOﬁ
CIIOCOOHOCTH

n COI.[I/IﬂJ'IBHOfI HAIpaBJICHHOCTH,

WHUIHUUPOBATh, IIJIaHUPOBATHh n CaMOCTOATECIIBHO
BBIIIOJIHATDE TaKYI0 JCATCIBbHOCTD,

- HMHTEpEC K pa3IMyHbIiM cdepaMm mpodheccruoHaTbHON
NeSITEeNbHOCTH,

OBnanenue YHHUBEPCATbHBIMU
M03HABATEIbHBIMU JIEHCTBUSAMMU:

a) 0a3oBble JIOTHYeCKHe JIeiiCTBHUS:

- CaMOCTOSITeNIbHO (OPMYJIUPOBATh M aKTyalIM3UPOBATH

po0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- YCTaHaBJIMBATh CYNICCTBEHHBIN MPU3HAK MJIM OCHOBaHUS
JUTsI CpaBHEHUS, KiIacCU(UKAIIUU U 0000IICHHS;

- ONpENeATh LEJU JeATEIbHOCTH, 3a7aBaTh MapaMeTphbl U
KPUTEPHUH UX JTOCTHKCHUS;

- BBISIBISTH 3aKOHOMEPHOCTH M  TMPOTUBOPEYHUS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTh KOPPEKTHBBI

B JACATCIBbHOCTL, OICHHBATDH

- c(opmMupoBaTh 3HaHHUS O MECTE U POJM OHOJIOTUHU B
Hayk, B (opmMupoBaHUU
COBPEMEHHOHN €CTEeCTBEHHOHAyYHOW KapTUHBI MHpa, B

CHCTEMCEC €CTCCTBCHHBIX

IMO3HAaHWM 3aKOHOB IIpUPOJAbI W PCHICHUH KHU3HCHHO

BaXHbIX COIIMAJIBHO-2TUYCCKUX, 9KOHOMHNYECCKHUX,

OKOJIOTHYECCKHX HpO6J’IGM YCJIOBCUYECCTBA, a TaKXE B

pelIeHnn BOIIPOCOB paIroHaIHLHOTO
NPUPOIOTIONB30BAHUS; B (OPMHUPOBAHUHM IIEHHOCTHOTO
OTHOIIEHHS K TPUPOJE, OOIIECTBY, YECIOBEKY; O BKIIAJC
POCCHUHCKMX U 3apyOCKHBIX YYEHBIX - OHOJIOTOB B
pazBuTHE OWOJOTHUH; (DPYHKIMOHAIBHOW TPaMOTHOCTH
YeJIoBeKa JUIS PeIICHHs )KU3HEHHBIX MPOOJIEM,

- YMETh BIQJICTh CHCTEMOW OHOJOTMYECKMX 3HAHHA,
KOTOpPast BKITIOYALT:
OCHOBOIIOJIATAIONINE  OMOJIOTHUYECKHE
NOHATUSL ()KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M, BUJ,
OouworeHo3,  Ouocdepa;

KJIETOUHBIN HUMMYHUTCT,

TCPMUHLI u

MOTTYJISIIHS,
MeTa00IU3M,
OMOCHHTE3

3KOCHCTEMA,

romMeocras,
6em<a, 6I/IOHOJ'II/IMepLI, AUCKPCTHOCTD,
caMoperyranus, CaMOBOCITPOU3BCACHUC,
HACJICACTBCHHOCTb, U3MCHUYMUBOCTH, 3HCPro3aBUCUMOCTD,

! YkassiBatotcs mranoCTHBIE H MmertanpenmerHsie pe3ynbratel n3 PI'OC COO (B nocnenneit penakum ot 12.08.2022), popmupyembie 00111e00pa3oBaTeIbHON TUCIUIITHHON

2 JucnuruinHapHsIe (TIPEeAMETHBIC) Pe3yNbTaThl yKkasbiBatoTcs B coorBeTcTBur ¢ PI'OC COO (B mocnenneit pepakiun ot 12.08.2022)




COOTBETCTBUE PE3YJIbTATOB IIEJSIM, OLICHUBATh PHUCKU
MOCJICACTBUN ACATCILHOCTH;

- pa3BUBaThb KpPEATHUBHOE MBIIUICHHE TMPU PEIICHUU
KU3HEHHBIX TIPOOIEM

0) 0a30BbIe UCCIEI0BATEILCKHE 1eCTBUS:

- BJAJETh HaBBIKAMHU Y4YEOHO-HMCCIIECIOBATEIbCKON |

HpOGKTHOI\/JI JACATCIBbHOCTH, HaBBbIKaMU PaspClICHUA
pooseM;
- BBISIBJIATH

MPUYUHHO-CJICACTBCHHLIC CBA3U u

AKTYaJIM3UPOBATH 3aaavy, BbBI/IBUTI'aTb  T'HIIOTE3Y €€

pelIeHHs, HaXOIUTh AapryMEHTBl JUIS JI0Ka3aTelbCTBA
CBOUX YTBEPXKICHHM, 3aTaBaTh IapaMeTpbl W KPUTCPHH
peIICHHUS;

- AHAJIM3HMPOBATh TIOJYYCHHBIC B XOJIE PEIICHUS 3aJaqd
pe3yNbTaThl, KPUTHYCCKH OIEHWBATH WX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH K3MECHEHHE B HOBBIX YCIOBHSX;

- yMETh TIEPCHOCUTh 3HAHUSA B I[IO3HABATCIBHYIO U
MPAKTHUIECKYIO 00JIACTH JKU3HEICATCIILHOCTH,

- yMeTh HMHTETPHPOBATh 3HAHUS W3 Pa3HBIX MPEAMETHBIX
obOnacreii;

- BBIIBUTATh HOBBIC HJICH, MpeiaraTb OpPHTHHAIBHBIC
MOXOJIbI U PEIICHUS;

- CHOCOOHOCTh HX MCIOJB30BaHHUS B IMO3HABATCILHOU H

COLIMAJIbHOM IIPaKTHUKE

pOCT U pa3BUTHE);

Ouonoruueckue Teopuu: kierounas teopus T. IlIBanHa,
M Ilneinena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO
ummynureta I1. Opmux, N.1. MeunukoBa, XpoMOCOMHas
Teopuss  HacienctseHHocth T.  Moprana, 3akoH
3apoabimieBoro cxojcrsa K. bapa, aBoitolMoOHHas Teopus
Y. JlapBuHa, CHHTETUYECKAsT TEOPHUsS IBOJIIOLUHU, TEOPHUS
anTponorenesa Y. lapsuna; Teopus 6uoreorieHoza B.H.
CykauéBa;

yuennss H.M. BasunoBa - o IlenTpax

MHOTOOOpa3usi U TMPOUCXOXKIEHUS  KYJIbTYPHBIX
pactenuii, A.H. CeBeprioBa - 0 MyTsSIX U HaNpaBJIEHUSAX
ssosonnn, B.W. Beprazackoro - o 6uocdepe;
3aKOHBI (€IMHOOOpa3usi MOTOMKOB TIEPBOTO TMOKOJIEHUS,
pacHIeTUIeHHs] TPU3HAKOB, HE3aBUCHUMOTO HACJIEIOBAHUS
npusHakoB [. MeHzens, CHEMJIEHHOTO Hacaeq0BaHU
MPU3HAKOB W HapyILICHUs clemieHus: reHoB T. Moprana;
pAIIoB B HaCJIEeICTBEHHOMN
H.N. Basuiona, reHETHIECKOTO
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapIieBoro
cxoactea K. boapa,
I'exkens, @. Mromepa);
MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);
npaswia (Munumyma FO. JIuGuxa,
MUPAMHJIBI YUCell, OMOMACChI U DHEPTUH);
runote3bl (koauepBaTHo A.M. Onapuna, MepBUYHOTO

oymbona JIx. Xongeitna, wmukpochep C. Doxkca,

TOMOJIOTHYECKUX
HN3MCHYHNBOCTH

OHMOr€HETUYECKOr0 3aKoHa DO.

SKOJIOTUYECKOH

pubo3uma T. Yek);

- chopmupoBaTh yYMEHHUS pACKpBIBaTh COJEpKaHHUE
OCHOBOMOJIATAIOIIUX OHOJOTHYECKHX TEOPUN U THUIOTE3:
KJICTOYHOM, XPOMOCOMHOM, MYTalMOHHOM,
ABOJIFOLIMOHHOM, IPOUCXOXKJICHUS >KU3HU W YEJIOBEKa;




BJIAJICHUE CHCTEMOW 3HAaHMH 00 OCHOBHBIX METOJax
HAyYHOTO TO3HAHMS, WCIOIB3yeMbIX B OHOJOTHYECKUX
UCCIICIOBAHUSAX  JKUBBIX OOBEKTOB W  DKOCHUCTEM
(omucanue, wu3MepeHUE, MPOBEACHHE HAONIOACHUN);
crioco0amMy  BBISBJIICHHSI W OICHKHM aHTPOIIOTCHHBIX
VW3MEHEHUH B IPUPOJIE;

- chopmMHpOBaTH YMCHHUS pacKpbIBaTh
OCHOBOIIOJIATAONINE  OWOJIOTWYECKHE  3aKOHBI U
3akoHomepHoctd (I. Mennpens, T. Moprana, H.W.
Baswiiona, DO. I'ekkens, @. Mromnepa, K. bapa), rpanuiist
WX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

- YMETb BBIJICNIATH CYIICCTBCHHBIC TPH3HAKU:

CTPOCHHS BHPYCOB, KJIETOK IPOKAPHOT W DJYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHM3MOB, BHJIOB,
OHOreo11eH030B, 3KOCUCTEM U OHochepsl;

CTPOEHHUSI OpraHoB U CHCTEM OpPraHoB pacTEHUH,
’KUBOTHBIX, YEJIOBEKa; MPOLIECCOB KU3HEACITEIbHOCTH,
MPOTEKAIOIIMX B OPraHu3Max pacTeHHM, XUBOTHBIX U
YeJI0BEKa,

OHOJIOTUYECKHIX IPOLIECCOB: oOMeHa BEIIIECTB
(MeTabonu3M), MHGOPMAIIMU W TPEBPAIICHUS SHEPIHH,
OpoJXeHHus, aBTOTPOGHOTO U TETEPOTPOGHOTO THUIIOB
nuTaHus, POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Meno3a,
ramMeToreHesa, AMOpUOreHesa, MOCTIMOPHOHAIBHOTO
pa3BUTHA, PA3MHOXKEHHS, HHIUBUIYAIbHOTO pPa3BUTHUSA
opranu3Ma (OHTOreHe3a), B3aWMOJCUCTBUS TEHOB,
rerepo3uca;  JEWCTBUH  HCKYCCTBEHHOro  0TOOpa,
CTaOWIM3UPYIOLIETO, ABWKYILETO U Pa3pbhIBAIONIETO
€CTECTBEHHOT'O oTbopa; AIIOTIaTPHYECKOTO u
CUMMATPUUYECKOTO BUJI000pa30BaHUs; BIUSTHUS
JOBUKYIIMX CHJI DBOJIONUU Ha TeHO(OH] MOMyJSIUY;




MPHUCTIOCOOJICHHOCTH OPraHU3MOB K cpene OOWTaHus,
4Yepe/OBaHMUS HAMPABICHUN OSBOJIOIHMH, KPYrOoBOPOTa
BEIIECTB M MOTOKA SHEPTHUU B IKOCHCTEMAX;

- mpuoOpecTH OMBIT MPUMEHEHUST OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHWSI, WCIIOJI3YeMBIX B  OHOJIOTHU:
HAOJIOJICHUS. M ONUCAHUS KUBBIX CHCTEM, TPOIECCOB U
SIBIICHUI; OpPraHu3allid W TPOBEACHHUS OHOJIOTHYECKOTO
OKCIICPUMEHTA,  BBIIBKCHHS  THIIOTE3,  BBISBIATH
3aBUCUMOCTH  MEXKJIY HCCICAYEeMBIMH  BEIMIHMHAMH,
OOBSCHATH TMOJIyYEHHBIC PE3yIbTaThl U (POPMYITUPOBATH
BBIBOJIBI C UCTIOJIL30BAaHUEM HAYIHBIX TIOHSTHH, TEOPUH U
3aKOHOB;

- chopMUpOBaTh YMEHHUS BBIJCIATH CYIIECTBCHHBIE
MPHU3HAKA BHPYCOB, KJIETOK IPOKAPHOT W DYKApHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHM3MOB, BHJIOB,
OMOTEOIIEHO30B U JKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMeHa BeIIeCTB W IPEBPAIICHUS DHEPTUM B KIETKE,
doTocHHTE3a, IUIACTUYECKOTO W DHEPreTHYECKOTO
oOMeHa, XEMOCHHTE3a, MHTO3a, Meiio3a,
OTLIOIOTBOPEHHUS, pa3BUTHS " Pa3MHOXKEHUS,
WH/IMBUYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
OopbOBI 3a CYIIECTBOBAHHWE, €CTECTBEHHOTO OTOOpA,
BUJI000pa30BaHusl, MPHUCIIOCOOICHHOCTH OPTaHU3MOB K
cpene OOWTaHWs, BIUSHHUS KOMIIOHCHTOB JKOCHUCTEM,
AQHTPOITIOTEHHBIX M3MCHEHHH B 9JKOCHCTEMaxX CBOCH
MECTHOCTH, KpPYroBOpOTa BEIIECTB M MpPEBpaIICHHE
SHEprum B buocdepe;

- chopMUpoBaTh yMEHHUS TPUMEHATH TOJTYYCHHBIE
3HaHUS NI OOBSICHEHHs] OWMOJIOTMYECKUX MPOIECCOB U
SIBIICHWM, JUISI TIPUHATHAS TPAKTUYCCKUX pEIICHUH B
MOBCEHEBHON  JKW3HM C  IeNpl0  oOecrneueHus




0€30I1aCHOCTH ~ CBOEr0  3J0pOBbS M 3J0POBbs
OKpYXKAIOIIKX JIIOAEH, COOM0AEHUs 340pOBOr0 00pasa
JKU3HHU, HOPM TpaMOTHOIO IOBEAEHHUS B OKpY)Karollen
OPUPOIHON  cpele;  INOHMMaHWEe  HEOOXOJUMOCTHU
MCIIOJIb30BAaHUSl JOCTUKEHUM COBPEMEHHON OHOJIOTHH U

OMOTEXHOJIOT Ui UL PpanMOHAaIbHOTO
IIPUPOJOTIOIB30BAHMS; yMeHue HCIIOJIb30BATh
COOTBETCTBYIOLINE apryMEHTHI, OMOJIOTMYECKYIO

TCPMHUHOJIOTUIO W CHUMBOJIMKY [JId J0Ka3aTCJIbCTBA
pPOJICTBA OPTaHM3MOB Pa3HBIX CHCTEMATHYCCKHX TPYIIIL;
B3aMMOCBA3HU OPraHM3MOB U CPCABI O6I/ITaHI/I$[; CANHCTBA
YEJIOBEYECKUX pac; HEOOXOAMMOCTH 3JI0POBOTO oOpasza
JKU3HH, COXPaHEHUs Pa3sHOOOpasvs BUIOB M ISKOCHCTEM,
KaK  YCJIIOBHSI ~ COCYINISCTBOBAaHHS  TPHUPOJBI U
YeJIOBEUECTBA,

- chOpMHPOBATh YMEHUS peliaTh OMOJOTHUECKHE 3aa9H,
COCTaBJISITh TCHOTHITUYECKAE CXEMBl CKPEUIMBAHHS IS
pa3HBIX THUIIOB HACIEIOBAHMS MPHU3HAKOB Y OPTaHU3MOB,
COCTaBJISITh CXEMBI TEPEHOCa BEIIECTB M DJHEPTHU B
sKocHcTeMax (LeNH MUTAHUS, TTHIICBBIC CETH ), BBISBISAThH
NPUYUHHO-CJICICTBCHHBIC CBSI3M MEXKIY HCCIICTyEeMbIMU
OHMOJIOTUYECKUMU 00BEKTaMHU, TIPOIIECCAMH U SIBIICHUSIMU;
JIeNIaTh BBIBOJIBI M IPOTHO3BI HA OCHOBAHUM IOJTyYCHHBIX

PE3YyJIbTATOB;
- Cq)OpMHpOBaTL YMCHHUA  KPpUTHUUYCCKU  OLCHUBATH
I/IH(1)OpMaI_II/IIO OHOJOTHYECKOTO COACPIKaHUA,

BKIIFOUAOMIYHO TICCBAOHAYYHBIC 3HAHUA U3 PaA3JIMIHBIX
HNCTOYHHUKOB (Cpe)lCTBa MacCcoBOM I/IHCI)OpMaI_[I/II/I, HAay4YHO-
MOMYJIAPHBIC MaTepI/IaJ'ILI); HHTCPpHIPCTUPOBATE 3 TUYCCKHUC
ACIICKTbI COBPEMCHHBIX HCCIIEIOBAaHUM B 6I/IOJ'IOFI/II/I,
MCIUIINHC, 6I/IOT6XHOJ'IOTI/II/I; paccMaTpuBaTb ri00aabHbBIC




OKOJOTHYCCKUC HpO6H€MH COBpPCMCHHOCTH,

dbopMUpOBATh MO OTHOIICHHIO K HHM COOCTBEHHYIO
MO3ULMI0, YMEHHE OLCHUBATh

OTHUYCCKHUEC  aCIICKThI

COBPEMEHHBIX HCCIIEIOBAaHUN B 00JaCTH OMOTEXHOJIOTHUU

51 TeHETUYECKUX TEXHOJIOTUI (KIOHUpOBaHUE,
UCKYCCTBECHHOE OILIOJJOTBOPEHHE, HaIlpaBJIEHHOE
U3MEHEHHE TE€HOMa M CO3JIJaHUE  TPAHCTE€HHBIX
OpraHu3MOB);

- copmMupoBaTh yYMEHHUS CO3/1aBaTb COOCTBEHHbIE
NUCbMEHHBbIE M  YCTHbIE COOOIIEHHS Ha OCHOBE
OMOJIOTHYECKOU uHdopmauu u3 HECKOJIBKUX
HCTOYHHUKOB, TPaMOTHO HCII0JIB30BAaTh MOHATHHHBIN

amnmapaT OMoJIoTHH;

- yMeTb
SKCMEPUMEHTAJIbHBIMH CpEICTBaMHU, (GOpMYIUPYS LENIb

BBIIBUI'aTh TUIIOTE3HI, HpOBepﬂTB nux
WCCJICIOBAHUS, aHAJIM3UPOBATh MMOJIYYCHHBIC PE3YIbTaThl
U JICNIaTh BBIBOIBI;

- NpPUHUMATh YYacTHE B HAYYHO-HCCIICIOBATECIIbCKON
pabore mToO  OWOJOTHH, MeIUIIMHE,
POBOJAMMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB M
NyOJIMYHO TIPEICTABIATh IOJy4CHHBIC PE3yJIbTaThl Ha

YUEHUYECKUX KOH(DEPEHIHUSIX Pa3HOTO YPOBHS;

9KOJIOTHH n

OK 02. Mcnosnb3oBaTh
COBPEMEHHBIE CPE/ICTBA
MOUCKA, aHATTNU3a U
UHTEPIpETAINH
uHbopMaluu, 1
nH(pOpMaMOHHBIE
TEXHOJIOTUH ISt
BBITIOJTHEHUS 3a7a4
npodeccruoHaIbHON

B o6nactu INCHHOCTHU HAYYHOTO IIO3HAHUS:
- C(l)OpMI/IpOBaHHOCTB MHUPOBO33pCHUS, COOTBETCTBYIOLICTO
COBPEMCHHOMY YPOBHIO PAa3BUTHUA HAYKH U O6H.l€CTB€HHOI>i

NPAaKTUKHM,  OCHOBAaHHOIO  Ha  JHajlore  KyJbTyp,
CIIOCOOCTBYIOIIETO ~ OCO3HAaHUIO  CBOETO  MecTa B
MOJIUKYJABTYPHOM MHUPE;

- COBEpLICHCTBOBAaHUE  S3BIKOBOM M  YHUTAaTEIbCKOMN

KYJIbTYPBI KaK CPCACTBaA B3aHMOJICHCTBUS MCKAY JTHOAbMHA
W IIO3HAHUSA MUPA,

- copmMupoBaTh
nHpopmMaIuio

BKJTIOYAIONIYI0 TICEBJIOHAYYHBIC 3HAHUS W3 Pa3UYHBIX
UCTOYHUKOB (CpelCTBa MacCcOBOM MH(OpMAIMK, HAYYHO-

YMCEHHUA  KPpUTHUYCCKU
OHOJOTHYECKOTO

OLCHHUBAThb
COACPIKaHUA,

MOMYJIAPHBIC MaTepI/IaJ'ILI); HHTCPpHIPECTUPOBATE I TUYCCKUC
ACIICKTbI COBPEMCHHBIX HCCIIEIOBAaHUM B 6I/IOJ'IOFI/II/I,
MCIUINHC, 6I/IOT6XHOJ'IOFI/II/I;

- UHTCPHPCTUPOBATDL ITUUCCKUC ACIICKTbI COBPCMCHHBIX
HCCIeI0OBaHUI B 6I/IOJ'IOPI/II/I, MCIUIIMHCE, 6I/IOTCXHOJIOFI/II/I;

10



JESITEIbHOCTH - OCO3HaHWE LEHHOCTH  HAyYHOH  JAEATENBHOCTH, | pACCMAaTPUBATh TJIOOAIBHBIE 3KOJIOTUYECKHE IMPOOIEMBI
TFOTOBHOCTb OCYILECTBIISATh IIPOEKTHYIO U | COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHHWIO K HUM
HCCIIEIOBATENIbCKYIO JESITEIbHOCTh WHIUBUAYAJIBHO M B | COOCTBEHHYIO IO3UIMIO, YMEHHE OLIEHUBATh 3TUYECKHE
IpyIIe; aCTIeKThl COBPEMEHHBIX HCCIEeIOBaHMA B  o0jactu
OBnanenue YHUBEPCATbHBIMU y4eOHBIMU | OMOTEXHOJIOTUU u TEHETUYECKUX TEXHOJIOTU I
[103HABATEIbHBIMU JAEHCTBUSIMU: (KIIOHMpPOBAaHME,  HMCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
B) paboTa ¢ HHpOpManuei: HAIpaBJICHHOE  HW3MEHEHHWE TIeHOMa U  CO3/laHue
- BJIaJeThb HaBBIKAMU TIOJY4eHHMs] HHQOpPMAMM U3 | TPAHCTEHHBIX OPraHU3MOB);
HMCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITENIBHO | - CQOPMHUPOBAaTH YMEHUS CO3AaBaTb COOCTBEHHbIE
OCYILIECTBJIATh IOWCK, AaHaJdu3, CHUCTEMATU3alMI0 U | MMCbMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UMHTEpIpeTao HHPOpMalUK pa3InYHbIX BUIOB U (GopM | OHoIOrHuecKkoi nHpopMauu u3 HECKOJIBKUX
MIpe/ICTaBJICHMUS; HUCTOYHUKOB, TPAMOTHO HCIIOJIb30BAaTh MOHATHHHBIN
- co3JaBaThb TEKCThl B PA3NMYHBIX (popmarax ¢ ydeToM | ammapaT OMOJIOTHH
HazHayeHUs! HH(GOPMALIUU U 1IEJIEBON ayJUTOPUH, BHIOUpast
ONTUMAJIbHYIO (HOPMY IIPECTABICHUS U BU3YyalIU3allluH;
- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(POPMAIUH,
€€ COOTBETCTBUE IIPABOBBIM M MOPAJIbHO-3THYECKHM
HOpMaM;
- HUCHOJb30BAaTh  CpPEACTBA  HMH(MOPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUi B peLeHnu
KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX ¥ OPIraHU3AL[MOHHBIX
3aja4d ¢ coONroieHueM TpeOOBAHUI SPrOHOMMKH, TEXHUKH
0€30I1aCHOCTH, TMTUEHBI, pecypcocOepeKeHtsl, IpaBOBbIX
U ITUYECKMX  HOpPM,  HOpPM  HMH(OpPMaLMOHHON
0€30I1aCHOCTH;
- BJAJeThb HAaBbIKAMM PpACHO3HABaHUS W  3alIUTHI
uHpopManuu, HHGOPMAIIMOHHON 06€301aCHOCTH JINYHOCTH
OK 04. D¢¢exTuBHO | - TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M | - CcGOpPMHpPOBATH YMEHMS CO3/1aBaTh COOCTBEHHbBIE
B3aUMO/ICHICTBOBATh U | CaMOOIIPENIEIICHHUIO; NUCbMEHHBIE U  YCTHblE COOOIIEHHUS Ha OCHOBE
paboTaTh B KOJUIEKTUBE U | -OBJIAJICHHE  HaBbIKAMU  y4eOHO-MCCIIEOBATENILCKOM, | OMoIornyeckon uH(pOopMaIuu u3 HECKOJIBKUX
KOMaH/JIe IIPOEKTHOMN M COLIUAJIBHOM 1E€ATENBHOCTH; VUCTOYHUKOB, TPAaMOTHO HCIIOJIb30BAaTh IOHATHMHBIN
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OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH
JeHCTBUSIMMU:

0) coBMeCTHasI IeATeJIbHOCTD.

- IOHUMATh U KCMOJIB30BATh MPEUMYIIECTBA KOMAHJAHOMN U
WHIUBUIAYaIbHON pabOTBHI;
eI  COBMECTHOM

OpraHM30BbIBATh M KOOPAWUHUPOBATH JIEUCTBHS IO €€

- INpUHHUMATh JACATCIBbHOCTH,
JOCTHKEHHIO: COCTAaBIIATh IUIAH JIEHCTBUM, pacHpelessiTh
poim ¢
pe3yibTaThl COBMECTHOU pabOTHI;

Y4E€TOM MHEHMH YYaCTHHUKOB 0O0CYXIaTh
- KOOpPAMHHPOBAaTb U BBINOJHATH PAaOOTy B YCIOBUSX
peanbHOro,

B3aUMO/JICHCTBHS,

BUPTYaIbHOTO M KOMOWHUPOBAHHOTO

- OCYIICCTBJIATh MO3UTHUBHOC CTPATCTUICCKOC ITOBEACHHUEC B

pPa3IMYHBIX  CHUTYallUSX, MPOSIBIATH TBOPYECTBO U
BOOOpakeHUE, OBITh HHUITUATHBHBIM

OBJ1agenue YHUBepPCaJIbHBIMHA pPeryjasiTABHbIMH
JeHCTBUSAMMU:

I') NpUHATHE ceDOsl U IPYTUX JKO/Iei:

- OPUHUMATh MOTHUBBI U apryMEHTHI JPYTUX JIOAEH Mpu
aHaJlu3e pe3yabTaTOB JIEATEIbHOCTH;

- NpU3HaBaTh CBOE MPaBO M MpPaBO APYrux JoJedl Ha
OIIINOKU;

- pa3BUBaTh CIHOCOOHOCTh MOHMMATh MHUP C TO3UIUU
JPYroro 4eioBeka

anmapar OMOJIOTUH;
- yMeThb
OKCIIEPUMEHTAIBHBIMHA CPEACTBaMH, (HOpMYIUPYs LeNb
UCCIICIOBAHUS, aHAIM3UPOBATH MOJYUYCHHBIC PE3YJIbTAThI

BBIABUI'AaTh TUIIOTE3hI, IMPOBCPATH ux

U JIeJIaTh BBIBOJIbL;
- [pUHUMATh Y4YacTHE B HAyYHO-HCCIIEIOBATEIbCKON
pabore 1o  Ouosoruw,
IpOBOAMMON Ha 0a3e LIKOJIbHBIX HAy4YHBIX OOILIECTB U

OKOJIOTHUH n MCAUIIMHEC,

nyOJIMYHO MPEJCTaBIsATh MOJYyYEHHbIE pE3yJbTaThl Ha
YUEHUYECKUX KOH(EPEHIHSIX Pa3HOTO YPOBHS

OK 07. ConeiicTBOBaThH
COXPaHEHUIO
OKpY’Karollen cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHHS 00
W3MEHEHHUH KIIMMaTa,

B o06sacTH 3K0J0rH4eCcKOro BOCIIUTAHNA:
- C(I)OpMI/IpOBaHHOCTB AKOJOTHYECKOM KYJIBbTYPBI,

IIOHUMAaHHE BIIUSHUSA COLIMAJIBHO-DKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIbHOM
Cpezbl, 0CO3HaHUE III00ATBHOT0 XapaKTepa HIKOJIOTHUYECKUX

npobinem;

- BJIaACTh CHCTEMOM 3HAHHK 00 OCHOBHBIX METOdax
HAYYHOT'O TIO3HAaHU:, HCIIOJIB3YyEMBIX B OMOJIOTHYECKUX

UCCIIEIOBAaHUSX  JKUBBIX OOBEKTOB M  DKOCHUCTEM
(omucaHue, W3MEpeHHE, TNPOBEACHHUE HaOIIOICHUI);
croco0aMy  BBISBICHHS UM OIGHKH aHTPOMOTEHHBIX

M3MEHEHUH B MIPUPO/IE;
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MPUHIUIBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ dEeKTUBHO JCHCTBOBATH
B UpE3BbIYaNHBIX
CUTYalHsAX

- IUIAHUPOBAaHHUE U JICUCTBUH B
OKpYyKarolen

YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA,

OCYIIIECTBIICHUE

cpeae Ha OCHOBE 3HAHUI  LEJeu

AKTUBHOE HENPUATHE JACHUCTBUM, MPUHOCAILIUX BpEl
OKpYKalollen cpere;

- YMEHHUE MPOTHO3UPOBATH HeOIaronpusITHbIC
9KOJIOTHYCCKHE MOCJIEICTBUSA MPEITPUHUMAEMBIX

JNEUCTBHMN, MPEAOTBPAILATh UX;

- pacIIMpeHue OMNbITa JEATEIBHOCTH 3KOJOTHYECKOU
HaIlpaBJICHHOCTH;

- OBJAJEHHE HAaBBIKAMHM Y4eOHO-UCCIIENI0BATENbCKOM,

MPOEKTHOM U COIMAJILHOM JEATEIbHOCTH

- YMeTL BBISABIISITE OTIIMYHUTCIIBHBIC HpI/ISHaKI/I KHUBBIX
CHCTEM, B TOM 4YHCIE I'pUOOB, pacTEHUH, KUBOTHBIX U
YeJI0BeKa; MPUCTIOCOOIIEHHOCTh BHJIOB K Cpeie OOUTaHUS,
3,6I/IOTI/I‘-IGCKI/IX 158 6I/IOTI/I‘-ICCKI/IX KOMIIOHCHTOB 3KOCHUCTCM,
COO0IIeCTBAX,

B3aUMOCBS3EHN OpraHu3MOB B

AHTPOIIOTCHHBIX H3MCHCHMI B DJKOCHCTEMaxX CBOCH

MECTHOCTH;
- YMETH BBIJICIATH CYIICCTBCHHBIC IMPU3HAKKN
OMOJIOTHYECKHX MPOIIECCOB: obmeHa BEIIECTB

(mMeTabonu3M), UHPOPMALIMU W TIPEBPAIICHUS SHEPTHH,
OpokeHHsl, aBTOTPOGHOTO M TreTepOoTPOHOro THUIIOB
nuTaHus, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MEil03a,
raMeToreHesa, SMOpHOTeHe3a, IMOCTAMOPHOHAIBLHOTO
pPa3BUTHS, Pa3MHOKEHUS, HWHJIWBHIYaTbHOTO Pa3BHTHS
oprann3mMa (OHTOT€HE3a), B3aWMOJCHCTBUS  T'EHOB,
reTepo3uca; JACHCTBUH  HCKYCCTBEHHOTO  OTOOpa,
CTaOWIM3UPYIOLIETO, JABIKYIIETO U pa3pbIBAIOLIETO
oT0opa; AIJIOTIATPUYECKOTO u
CUMIIATPUYECKOTO BHUJ000pa30BaHuUs;
JOBUKYIIMX CHJI 3BOJIONUU Ha TeHO(OH] MOMyJISIUY;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOuTaHus,
yepeoBaHMsl HAMpaBiICHUM SBOJIONUH; KPYroBOpOTa

BCHICCTB U IIOTOKA SHCPIUH B 9KOCUCTCMAX

€CTCCTBCHHOI'O
BJIMSAHUA

[IK 3.1. IIpoBoauth
OpraHu3aIMOHHO-
TEXHUYECKUE
MEPOTIPUATHS IS
obecrnieueHus
J1a00paTOPHOTO
KOHTPOJISl KauecTBa U
0€30IaCHOCTH CBIPbS,
noJry(haOpuKaToOB U

-0CO3HaHHUE 00yUYaIOIIUMHUCST POCCUUCKON IpaskIaHCKOM
UJCHTUYHOCTH; -TOTOBHOCTb K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEACIICHHUIO;
-HaJIM4YMe MOTUBAIMH K O0YICHHIO M TUYHOCTHOMY
Pa3BUTHIO; -11€JICHANPABIIEHHOE PA3BUTHE
BHYTPEHHEW MO3UIMHU JIMYHOCTH HA OCHOBE JTyXOBHO-
HPABCTBEHHBIX I[IEHHOCTEN HapoA0B Pocculickon
denepannn, ICTOPUUECKUX U HALTMOHAJIBHO-KYJIBTYPHBIX
Tpaauiuii, GoOpMUPOBAHNE CHCTEMBI 3HAUMMBIX

-chOpMHUPOBAHHOCTH 3HAHUK O MECTE M POJIK OMOJIOTHH B
CHUCTEME Hay4YHOTO 3HaHUs; QYHKIIMOHATBHOU
I'PaMOTHOCTH YeJI0OBEKa JUISl PEIICHHS KU3HEHHBIX
npobiem;

-c(hopMHUPOBAHHOCTH YMEHUS PACKPBIBATH COJICPIKAHUC
OCHOBOIIOJIATAFOIIHUX OHOJIOTHYECKUX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJICTKa, TKAHb, OpraH, OpraHu3M, BU]I,
MOMYJISIINS, SKOCUCTeMa, OMolieH03, Ouocdepa;
MeTa00u3M (0OMEH BELIECTB U MPEBPALCHUE SHEPTUH ),
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TrOTOBOM ITPOJYKLMU B
IIPOLIECCE MPOU3BOACTBA
IIPOAYKTOB ITUTAHUS U3
PaCTUTEIBHOTO CBIPbS.

[IK 3.2. IIpoBoauTh
nabopaTtopHbIe
MCCIIEIOBAaHMS KauyecTBa
1 0€30IaCHOCTH CHIPbA,
noayhaOpuKkaToB 1
TOTOBOM ITPOJTYKIIMH B
mporiecce MPOU3BOJICTBA
MPOIYKTOB IMUTAHUS U3
PaCTUTEIILHOTO CBHIPHSI.

[IK 4.1. TInanupoBath
OCHOBHBIE [TOKA3aTENH
MPOU3BOJCTBEHHOTO
mporecca.

[1K 4.2. TInanupoBathb
BBITIOJTHEHUE pabOT
HCIIOJIHUTEIISIMH.

[IK 4.3.
OpranuzoBbIBaTh
paboTy Tpya0BOIrO
KOJUIEKTHBA.

[IK 4.4.
KounTponupoBats xoa u
OIICHUBATbH PE3yIbTATHI
paboThl TPYZAOBOTO
KOJIJIEKTHBA.

[IK 4.5. Bectu yuétHo-
OTYETHYIO
JOKYMEHTAIUIO.

LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, AHTUKOPPYIILIMOHHOTO
MHPOBO33PEHHUS, IPABOCO3HAHUS, SKOJIOIrMUECKON
KYJIBTYpPBI, CIIOCOOHOCTH CTaBUTh LEJU U CTPOUTD
YKU3HEHHBIE IIJIaHbI; -OCBOCHHBIE
00y4aIOLUIUMUCS MEXIPEAMETHbIE TIOHATHUS U
YHUBEpCalbHbIE yUeOHbIE IeHCTBUS (PETYISITUBHBIE,
[103HABaTE/IbHbIE, KOMMYHUKATHUBHBIE);

-CIIOCOOHOCTH UX UCTIOJIH30BAHUS B IO3HABATEIFHON H
COLIMANIHOM MTPAKTHKE, TOTOBHOCTh K CAMOCTOSITETLHOMY
IJTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NEeSITeIbHOCTH, OpraHU3alui y4ieOHOTO COTPYAHUYECTBA C
MeJarornyecKuMu pabOTHUKAMH U CBEPCTHUKAMHU, K
Y4YacCTHUIO B MOCTPOCHUN MHAUBUAYAIBHOMN
00pa30BaTeNIbHOM TPAaeKTOPHUH; -
OBJIaJIEHUE HaBBIKAMH Y4€OHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;

roMmeocras (caMoperymsius), Ouocunre3 oeska,
CTPYKTypHasi OpraHU3aIusl )KUBBIX CUCTEM,
JUCKPETHOCTh, CAMOPET YIS, CAMOBOCIIPOU3BEICHUE
(penipoaykuust), HACAEACTBEHHOCTh, U3BMEHUYUBOCTb,
HHEPrO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBAsS
OopraHuzaus;

-c()OpMHUPOBAHHOCTh YMEHHUSI PACKPHIBATH COJIEPKAHKE
OCHOBOIIOJIArAIOIUX OMOJIOTUYECKUX TEOPUH U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTaIllAOHHOM,
HBOJIOIIMOHHOM, MPOUCXOKICHUS )KU3HU U YETOBEKa,;
-c()OpMHUPOBAHHOCTH YMEHHUSI PACKPHIBATH
OCHOBOIIOJIAraloIIke OMOJIOTrMUYECKUE 3aKOHbI U
3akoHomepHoctu (I'. Mennens, T. Moprana, H.W.
Basunosa, 3. I'exkens, ®. Mromnepa, K. bapa), rpanuiist
WX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

-TIpUOOPETEHHE OTBITA IPUMEHEHHUSI OCHOBHBIX METOJIOB
HAy4HOTO TO3HAHUS, UCTIOJb3yEeMbIX B OMOJIOTHH:
HAOJIOICHUS ¥ ONTUCAHUS JKUBBIX CUCTEM, MTPOLIECCOB U
SBJICHUI; OpraHu3aliy U IPOBEICHHS OUOJIOTUYECKOTO
SKCIIEPUMEHTA, BbIIBHKEHUS TUIIOTE3, BBISIBICHUS
3aBHCHUMOCTH MEXK]y UCCIIETyEeMbIMU BEJIMUYNHAMU,
00BsCHEHUS TIOJTYYCHHBIX PE3YJIbTATOB U
dbopMynupoBaHUs BBIBOJIOB C HCIIOIb30BaHHUEM HAYyYHBIX
MOHATHH, TEOPUI U 3aKOHOB;

-c()OpPMUPOBAHHOCTH YMEHHUS BBIJCIATH CYIIIECTBEHHbBIE
MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT;
OJ/IHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OHOreo1IeHO30B U 9KOCUCTEM; 0COOEHHOCTH MPOIIECCOB
oOMeHa BelIeCTB U MPEBPALIEHHS SHEPTUU B KIIETKE,
dboTocuHTE3a, MIACTUYECKOTO U YHEPIe€TUYECKOTO
oOMeHa, XeMOCHHTEe3a, MUTO03a, Mei03a,
OTUIOZIOTBOPEHUS, Pa3BUTHS U PA3MHOKEHUS,
WHAWBUAYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHe3a),
00pBOBI 32 CYIIeCTBOBaHKE, ECTECTBEHHOTO 0TOOPA,
BUI000pa30BaHuUs, TPUCIIOCOOICHHOCTH OPTaHU3MOB K
cpeie OOMTaHMs, BIUSIHUS KOMIOHEHTOB YKOCHCTEM,
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AQHTPOIIOTEHHBIX U3MEHEHUH B 3KOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U IPEBPAILEHNE
SHEprum B buocdepe;

-c(hopMHUPOBAHHOCTH YMEHUS IPUMEHSTH OJTYYECHHBIC
3HAHUS 151 OOBSCHEHUST OMOJIOTUIECKUX MTPOIIECCOB U
ABJICHUH, JIJIs1 IPUHATUS IPAKTUYECKUX PEIICHUN B
MIOBCETHEBHOM JKU3HU C IENIBbI0 00eCTIeYeHHS
0€30MacCHOCTH CBOETO 3/I0POBBS U 37J0POBbSI
OKpYKaIOILKX JII0/IeH, COOI0IEHUs 3I0pOBOTO 00pasa
YKU3HU, HOPM T'PaMOTHOTO TOBEJCHUS B OKpYXKarolei
IPUPOJIHON cpesie; MOHUMaHNe HE0OX0IMMOCTH
MCIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOMN OMOJIOTHH U
OMOTEXHOJIOTHH JUIsl pAallMOHATILHOTO
MPUPO/IONIOIE30BAHUS;

-c()OpMHUPOBAHHOCTh YMEHHS PEIIaTh OMOJIOTHIECKUE
3aJ1a4i, COCTABIISATh T€HOTUITMYECKUE CXEMBI
CKpEIUBaHMsI JUIsl pPA3HBIX TUIIOB HACJIEIOBAaHUS
IIPU3HAKOB y OPraHU3MOB, COCTaBJISITh CXEMBbI IEPEHOCA
BEIIECTB M SHEPIHH B HKOCUCTEMaX (L[eNH MUTAHUS,
MIUIIEBHIE CETH);

-c(hopMHUPOBAHHOCTh YMEHUIN KPUTUYECKU OLIEHUBATh
UHpOpMaLHI0 OMOJIOTHYECKOTO COAEPIKaHUS,
BKJIIOYAIOLIYIO [ICEBI0OHAYYHbIE 3HAHUS U3 Pa3IMYHbIX
HCTOYHUKOB (CpeCTBa MacCOBOM HH(pOpMaLUU, HAYYHO-
HOMYJISIPHBIE MaTepUallbl); UHTEPIPETUPOBATh STHYECKUE
aCIeKThl COBPEMEHHBIX UCCIIEI0BaHUI B OMOJIOTHH,
MeuIHe, OMOTEXHOJIOIMH; PacCMaTPUBATh INI00AIbHbIE
9KO0JIOTHYECKHE POOIEMbl COBPEMEHHOCTH,
(GbopMHUPOBATH IO OTHOLIECHHUIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

-c(hopMHPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE
NUCbMEHHBIE U YCTHBIE COOOIEHHs HA OCHOBE
O6uonornyeckoit MHGOPMaIUK U3 HECKOJIbKUX
MCTOYHUKOB, TPAMOTHO HCII0JIb30BaTh MOHSITHUUHBIN
anmapar OMOJIOTHH.
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2. CTpyKTypa M coaep:xkaHue 0011e00pa30BaTe/IbHONH TUCUMILTHHBI

2.1. O0bemM JUCHUILIMHBI M BHABI y4eOHOH PadoThI

. Oo0bem B
Bua yyeOHoM padoThI
yacax
O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AW CIUTIIUHBI 144
OcHOBHOe cogepkaHue 120
B T. 4U.:
TEOpEeTHYECKOEe 00yUueHne 100
MPAKTUYECKUE 3aHITHUS 44
IIpodeccuoHaATLHO-OPHEHTHPOBAHHOE COAEPKAHUE 24
B T. 4.:
TEOPETHYECKOE 00yUeHUe 8
IPaKTUYECKUE 3aHATUS 16
IIpome:kyTouHast arTecTauus B popme
auddepeHIIMPOBAHHOIO 3a4eTa
NTOIO 144




2.2. TemaTu4eckuii JIaH U COAePKAHUE JUCUMILIMHBI

HaumeHnoBanue Copep:xanue yueOHOro MaTepHuasia (0CHOBHOE U NMPOo(ecCHOHAILHO-OPHEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3iesioB U TeM JadopaTopHble H MPAKTHYeCKHe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTUYNH) YacoB | KOMIETEeHIHHU
1 2 3 4
Pa3nea 1. Kierka — cTpyKTYpHO-(p)YyHKIMOHAJIbHASI €ANHULA KHBOT'0 36
Tema 1.1. Conep:xxanue yueOHOro Marepuaja 2
BuoJorus kak Teopernueckoe o0yueHue:
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUU C IPYTUMH HayKaMu: OMOXUMHUsL, Onopu3uka, OMOHUKA,
reroreorpadus u ap. Posb 1 MecTo GHOJIOTHH B (OPMUPOBAHUH COBPEMEHHON HAYYHON KAPTUHBI MUPA. OK 02
3HadeHne OMOJIOTHYecKUX 3HaHui. Victopust Ononornu. 3Ha4eHWe IUTOJIOTHH JIJISL PA3BUTHS OMOJIOTHHU U
MO3HAHUS PUPOABL. METOIBI IIUTOJIOTHH: MUKPOCKOTIHS, XpoMaTorpadus, 31eKTpodopes, METO MEIEHBIX
aToMOB, U depeHnraIbHOe IeHTPUYrupoBaHne, KyIbTypa KIETOK
Tema 1.2. O0mas | Coaepskanue yueOHOro MaTepuaa 2
xapakrepucTuka | TeopeTuuyeckoe o0yueHue:
KU3HU PaznooOpaszue 6uocucrem. Opranuzamusi OMOJIOTUYECKUX CUCTEM. Y POBHH OPraHU3allid OHOCUCTEM:
MOJIEKYJISPHO-T€HETHIECKH I, OPraHOMIHO-KIETOUHBIH, OpraHU3MEHHBIH, MOMY/ISIHMOHHO-BHI0BOIM, OK 02
AKOCHUCTEMHBIN (OMoreoneHoTHUecKuit), Onochepusiii. Hayku, n3ydaroniue 6nosiorunaeckiue o0beKThl Ha
Pa3HBIX YPOBHSAX OpraHu3anuu kxu3Hu. O0Ias xapakTepucTUKa KU3HH, CBOICTBA KUBbIX cucTeM. [Iporeccsl,
MIPOUCXOJAIINE B OMOCHCTEMAX
Tema 1.3. Conep:xanue y4yeOHOro MmaTepuaJja 6
Buonoruyecku Teopernueckoe o0yueHue:
BajKHbIC XuMHYecKuil cocTaB KIeTKu. Heopranuueckue BemiecTBa KIeTKH, UX OMOJIOTUYECKas POJib.
XHMMHYECKHE Opranunyeckue BemiecTBa kieTku. buonornueckue nonumepsl. benku. CTpykTypa 1 GyHKIUUA OENKOBON OK 01
COCIMHEHUS MoJIeKysbl. DepMeHThI, IPUHIUI UX AeUCTBUSA. YTIeBoibl. buonornueckue GpyHKIMM yrieBooB. OK 02
JIunuasl. O6muit miad crpoerus. I'napodunbHo-TuapodoOHBIe cBoMcTBa. Kitaccudukanus aMnuaos. OK 04
buonornyeckue ¢pynkiun mununoB. AT®. Ctpoenne monekynsl AT®. buonornueckue pynkuuu ATD
IIpakTnuyeckune 3aHATHSA: 4
Pounpb 6enKoB, yrieBoJ0B U KUPOB B OPraHU3Me YEI0BEKa. 2
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BuraMuHbI 1 OMOJIOTHYECKH aKTHUBHBIE I[O6aBKI/I, HX 3HAYCHHUC B JKM3HU OpraHru3Ma 4CJIOBCKaA. T'uno- u
ABUTAMMWHO3BI UX ITOCICACTBUSI. HpeﬂCTaBHeHHe YCTHBIX COOGH.[GHPIFI C HpCSCHTaHI/Ieﬁ, NOATOTOBJICHHBIX I10
NEPCUYHIO UCTOUYHHUKOB, PCKOMCHAOBAHHLIX ITPCIIOAaBaATCIICM

Tema 1.4.
CTpykTypHO-
(pyskumnonanbHas
opraHu3zanms
KJIETOK

Conepxxanue yueOHOro Marepuasa

TeopeTuquRoe oﬁyqelme:

I

Knerounas teopus (T. l1IBann, M. [llneiinen, P. BupxoB). OCHOBHBIE [10JI0KEHHSI COBPEMEHHON KJIETOYHOU
Teopuu. TUIIBI KIETOK: SyKapuoTHUECKas U IpokapruoTuyeckas. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK
9yKapuoT (pacTUTEIbHOMN, )KUBOTHOM, IpuOHOI). CTpoeHHe MpOoKapuoTHUYecKoi kineTku. OcoOeHHOCTH
CTpOEHUS reTepoTpo(HOM U aBTOTPOPHON MPOKAPUOTUUYECKUX KIIeTOK. CTpoeHHe MIa3MaTu4ecKon
MeMOpaHbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTHUECKy0 MEMOpaHy: MaCCUBHBIM U aKTUBHBIN. DHIOIMUTO3:
MUHOIIUTO3, (haroruTo3. Ik301uTo3. O00I0UYKa UK KIeTouHas cTeHKa. CTpykTypa U QYHKIIUH KIETOYHOU
CTEHKH pacTeHuM, rpuOoB

Huromnasma. [{lurozoms. [utockener. OmHoMeMOpaHHBIE OPraHOW I KIETKHU: YHI0IIa3MaTHIeCKas CETh
(BIIC), anmapart ['ombmKu, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIH PACTUTEIBHBIX KIETOK. CTpoeHHE U
(GyHKIIUM 0THOMEMOpPAHHBIX OPraHOUIOB KiIeTkH. Kitetounslid cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOW/IBI KJIETKH: MUTOXOHIPUH, TUTACTU/IBI: XJIOPOIUIACTHI, XPOMOILIIACTHI,
JIENKOIUIACThI, UX CTPOEHUE U PYHKUUU. S IepHBIl annapar KJIeTKH, CTpOeHHE U (QYHKITHH.
HemeMmOpanHbie opraHou bl KIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUYHBIHN IeHTp. OpraHouabl
JBUKCHUS: PECHUYKH U KTI'yTUKH. CTpoeHue u pyHKIUN HeMeMOpaHHBIX OPraHOUI0B KIETKU

IIpakTHYecKue 3aHATHS:

[IpakTudeckas padora «CTpoeHHE KIIETKH (PacTEeHUs, )KUBOTHBIC, TPHUOBI) M KJIICTOYHBIC BKIIFOUCHUS
(Kpaxmai1, KapOTHHOHIBI, XJIOPOILIACTHI, XPOMOILIACTHI) 1 BBISIBJICHHUE PA3JIMYUN MEXKIY U3ydaeMbIMH
o0OBEeKTaMI»

OK 01
OK 02
OK 04

Tema 1.5.
CTpykKTypHO-
(pyHKIMOHANBLHBI
e (pakTopbI
HACJIEICTBEHHOCT
"

Conepxanue y4eOHOro Marepuasia

Teopernueckoe o0yuenue:

N

Crpoenne xpoMocoM. XpOMOCOMHBIN Ha0OP KJIETOK, TOMOJIOTMYHbIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
rarmIouHbIN U auriouansii Habop. Hyknennossie kucnotel. JIHK n PHK. CtpoeHne HyKi1eMHOBBIX
kucinot. Hykneoruasl. Kommiaementapusie a3otucteie ocHoBanus. [IpaBuno Yapradda. Crpykrypa JHK —
NBOMHas crivpaib. MecroHaxoxaenue u ononornueckue Gynkuuu JJHK. JIHK-skcneprusza. Bunsr PHK.
Oyukuuu PHK B kitetke

OK 01
OK 02
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HpaRaneCKne 3aHATHUA:

Pemenne 3amaq Ha OIMPCACIICHUC TTOCTICA0BATCIbHOCTU HYKJICOTUAOB

NN IDNDN

Tema 1.6. Coaepikanue yueOHOro MaTepuajia
IMpoueccsl Teoperuueckoe od0yueHue:
MaTPUYHOI'O Martpuunsiii cuare3 JIHK — permukanys. [Ipuanuns perumkanuu JIHK. Mexannsm perkannu JTHK.
CHHTE32a Penapauus JJHK (nopemnnekaruBHas, noctperiekatuBHas). Peakiuu marpuusnoro cuaresa. [IpuHumn
KOMIUIEMEHTAPHOCTH B peakuuax MarpudHoro cunresa. JJHK u rensl. ['eneTnuecknii kox, €ro CBOMCTBA. OK 01
Tpanckpunuus — matpuunslii cunte3 PHK. Tpancnsiius u e€ stanbl. Ycenosust 6MocruHTe3a Oenka. OK 02
Crpoenue T-PHK u xonupoBanne aMmuHokuCI0T. Posib pubocoM B GMocrHTE3€ Oenka
IIpakTnuyeckue 3aHATHSA: 2
Pemenue 3a1ay Ha onpeesieHne Nocae10BaTeIbHOCTH AMMHOKHCIIOT B MOJIEKyJie Oenka. 2
Pemenue 3a1ay Ha onpeeneHre Nocae0BaTeIbHOCTH AMUHOKHCIIOT B MOJIEKYJIe Oenka B cilydae
W3MEHEHUS MOCIe0BaTEeIbHOCTH HyKiIeoTH0B JIHK
Tema 1.7. Conep:xxanue yuyeOHOro marepuaja 4
HekJeTo4nble Teopernueckoe o0y4enue: 2
(opMBbI JKM3HH Bupycsl — HekseTouHble (POPMBI )KM3HU U 00IUraTHble napasuTbl. CTpoeHHe IPOCTBIX U CIIOKHBIX BUPYCOB, 2
perpoBupycoB, 6akteprodaros. Kuznennsiii mukn JJHK-coxepxammx Bupycos, PHK-conepskamux
BHUpYyCOB, 6akTepuodaros. BUY, rematut yenoBeka. OK 02
bakrepun. O0mas xapakrepuctuka. [lonarue mramMM. Bupychl u 6akTepuu: cX0ACTBa U pa3inyMsl OK 04
IIpakTHYecKHe 3aHATHS: 2
Bupychble u 6akTepuanbHble 3a001eBanus. OOIIKe NPUHIMITBI HCIOIb30BAHNUS JIEKAPCTBEHHBIX BELIECTB. 2
Oco0eHHOCTH IPUMEHEHUST aHTHOMOTHKOB.
[IpencraBineHue ycTHbIX COOOIIEHUM ¢ pe3eHTanuel, MoAroTOBISHHbIX 10 NePEeYHI0 HCTOYHUKOB,
PEKOMEH0BAHHBIX IPENOAAaBaTEIEM
Tema 1.8. Conepxanue y4eOHOro Marepuasia 4 OK 02
OOmen BemiecTB 1 | Teopernueckoe o0yueHune: 4
npeBpalieHue AccUMMWISIINA U AUCCUMUIIALMS — IB€ CTOPOHBI MeTaboM3Ma. Turel oOMeHa BelecTB: aBTOTPO(HBII 1 2
IHEPrUM B KJIETKe | reTepoTpoHbIH, a3p0oOHBIN 1 aHadpOOHBINA. DHepreTnyeckoe obecnedeHue kKieTku: npespamienne ATO B
oOMeHHbIX nporneccax. depMeHTaTUBHBIN XapakTep peakluil KIeTOYHOro MeTaboIr3Ma
[lepBUYHBII CUHTE3 OPraHUYECKUX BellecTB B KieTke. [lnactuyeckuii oOMeH. @oTocuHTE3. XEMOCHHTE3. 2

AHa3poOHBII SHepreTuyeckrii 00MeH. AHa’poOHbIe OpraHu3Mbl. bposkenue, aBTOTpohHBIN 1
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reTepoTpoHBIN TUT MUTAaHKS. AHAIPOOHBIE MUKPOOPTaHU3MbI KaK 0OBEKThl OMOTEXHOJIOTHH. JTaIlbl
SHEPreTU4ecKoro ooMeHna. [ mmkonm3. bruojgoruueckoe OKHCICHNE, UM KICTOYHOE JIBIXaHUE

Tema 1.9. Coaepikanue yueOHOro MaTepuajia 2

Ku3HeHHbIH Teopernueckoe o0yueHue: 2

HUKJ KJIeTKH. Knerounsrii nukd, ero nepuos! u perymsnus. [lepuosr uaTepdass ux ocodennoctu. Auddepenunanms 2

Muto3. Meiio3 KJIETKH M apecT KJIETOYHOTOo UKia. Jlenenue kinetku — Muto3. CTauu MUTO3a U MIPOUCXOISIINE TMPOIECCHI. OK 02
Kapuokunes u uutokunes. buonornueckoe 3HaueHrne MuTo3a. Meio3 — pelyKIIMOHHOE JIeJICHUE KIIETKH. OK 04
Cranuu Meiio3a. Melio3 — 0CHOBa MOJIOBOTO pa3MHokeHus. [loBeneHne XxpoMocom B MeHo3e.
Kpoccunrosep. buonornueckuit cmbica meitosa. Dddexrsr meiio3a. Melio3 B KU3HEHHOM LIUKIIE
OpraHu3MOB

KountpoabsHnas pa6ora no pasaeny «Kierka» 2

Paszgea 2. CTpoenne 1 pyHKUMH OpPraHu3zma 44

Tema 2.1. Conepxanue yueOHOIro Marepuasa 6

Crpoenue IIpogeccuonaibLHO-OpHEHTHPOBAHHOE CO/IEP:KAHME TEOPEeTHYECKOTr0 00y4eHUs 4

oprasHusma OpnokiieTounsle opranu3Mel. KonoHuanbHble opraHu3Mbl. MHOTOKJIETOYHBIE OpraHU3Mbl. B3anMocBs3b
4acTel MHOTOKJIETOYHOro opranu3mMa. @yHkuus. OpraHbl U CUCTEMbI OPraHOB. AMIMapaTbl OPraHoB. 2 gi 8421
I'omeocTa3 opranusma u ero nojepxaHue B MPOLECCe KU3HEAEATETbHOCTH. K 3.1
OyHKIIMOHAJbHAs cUCcTeMa opraHoB. TkaHu pacTeHuid. TkaHU )KUBOTHBIX U YejoBeKa. Opransl pacTeHUH. 2 K 3' )
OpraHsl ¥ CUCTEMBI OPraHOB )KUBOTHBIX M U€IOBEKA. 3HAUEHUE OTMOPHI, TBUKECHUS, TUTAHUS, TbIXaHHUS, K 4:1
TPAHCIIOPTA BELIECTB, BbIJCJICHNUS, 3alIUThI. 3HAUEHUE IPOSBICHUS Pa3IPasKUMOCTH U PETYISIIIHH K 4.2
IIpakTHYecKHe 3aHATHS: 4 K 4.3
Teopus KIOHaIBEHO-CENIEKTUBHOTO MMMyHHUTeTa [1. Dpnuxa, .. MeunnkoBa. MHbekImmoHHbIe 2 K 4.4
3a0o0JieBaHUs U SHAeMuUs. BaxHeie snueMu B UICTOpUU YelloBeuecTBa. BakinHanums kak K 4.5
npoduIakTiKa HHPEKIIMOHHBIX 3a00JI€BaHUA.
[IpencraBieHue yCTHBIX COOOLICHUI ¢ TPe3eHTaleN, TOATOTOBICHHBIX M0 MEPEYHIO0 UCTOYHUKOB, 2
PEKOMEHI0BAHHBIX MPENOAaBaTeIeM

Tema 2.2. Coaepikanue yueOHOro MaTepuajia 2 OK 02

DopMbl IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COICP/KAHNE TEOPETHYECKOr0 00y4eHHs 2 K 3.1

Pa3MHOKEHHUs! ®dopmMbl pa3MHOXKEHHS OpraHu3MoB. becnosoe 1 nmoyioBoe pazMHoXkeHHe. Buibl 0ecronoro pa3MHOKEHU: IIK 3.2

OpPraHu3MoB IIPOCTOE JIEJIEHNE HAABOE, IOUYKOBAHUE, PA3MHOKEHUE CIIOPAaMH, BETE€TaTUBHOE Pa3MHOKEHUE, 2 [IK 4.1
¢parmenTanys, kIoHupoBanue. [lonoBoe pa3sMHOKEHHE. IIK 4.2
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1K 4.3

IIK 4.4
IIK 4.5
Tema 2.3. Coaep:kanue yueOHOro MaTepuajia 4
Omnrorenes Teopernueckoe o0yueHue: 4
JKUBOTHBIX U I'amerorenes y xuBoTHbIX. Ciepmarorenes u oorenes. CTpoeHHe MoJIOBbIX KiIeTOK. OII01I0TBOPEHUE U 2
yeJioBeKa SMOpPHOHAIBHOE PAa3BUTHE )KUBOTHBIX. [lapTeHorenes. OmOpuorenes (Ha nmpuMepe JaHueTHHKa). CTaaun OK 02
sMOpHoreHesa OK 04
Poct u pa3zsutue xuBoTHbIX. [locTamMOpronansHblil nepuod. [Ipsimoe n Henpsamoe pazsutue. PazBurtue ¢ 2
MeTaMop(}ho30M y 6€CITI03BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX. CTa K MOCTIMOPHOHAIBHOTO Pa3BUTHUS Y
KUBOTHBIX U 4enoBeka. [lepuonipl oHTOreHe3a yenoseka. buonornyeckoe ctapeHue u CMepTh.
I'eponTonorus
Tema 2.4. Conep:xxanue y4yeOHOro marepuasa 2
Onrorene3 Teopernueckoe o0yueHnue: 2 OK 02
pacrenmi l'amerodut u cnopout. PazmHoxkeHue u pazButue Bogopocieil. PasMHoxeHne U pa3BUTHE CIIOPOBBIX 2 OK 04
pacteHuil. Pa3MHOXKE€HHUE U pa3BUTUE CEMEHHBIX pacTeHuil. PocT. [lepropl OHTOreHe3a pacTeHUIA
Tema 2.5. Conep:xanue y4yeOHOro MmarepuaJja 2
OcHoBHBIE Teoperuyeckoe odyueHue: 2
NOHSATHA I'eHeTHKa Kak HayKa O HAcCJIEICTBEHHOCTH U U3MEHYMBOCTH OpraHu3MOB. OCHOBHbIE F€HETUYECKUE TTOHATHS OK 02
TeHeTHUKH u cuMBOJIbL. ['eH. I'enotun. denotun. AmienbHble reHbl. AJIbTepHATUBHBIC IPU3HAKU. JOMUHAHTHBIN U
pelrieccuBHBIN Ipu3Haku. 'oMo3uroTa u rereposurora. Yucras nunus. ['uGpuasl. OCHOBHbIE METOIbI
T€HETUKHU: THOPUA0JIOTHYECKUH, IIUTOJIOTMUECKUE, MOJIEKY/ISIPHO-T€HETUYECKHE
Tema 2.6. Conepxanue y4eOHOro Marepuasia 4 OK 02
3akonomepHoctu | Teopernueckoe ooydyeHue: 2 OK 04
HACJIeI0BAHUS 3akoHOMEepHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Mennens: Monorubpuanoe ckpemuanue. [IpaBuno 2 IIK 3.1
JOMUHHUPOBaHUA. 3aKOH €MHOO0pa3Hs NepBOro MOKOJIEHUs. 3aKOH pacleNIeHUs IPU3HAKOB. I1K 3.2
[uTonoruueckre OCHOBbI MOHOTHOPHUIHOTO CKpeluBaHus. [ umore3a 4ucTOTH raMeT. AHAIU3HUpPYIOLIee IIK 4.1
ckpeurBanue. JurndpuaHoe ckpermyBaHue. 3aKOH HE3aBUCUMOTO HAacleI0BaHUsI TPU3HAKOB. IIK 4.2
[TonurnGpuaHoe Hacieq0BaHUE U €r0 3aKOHOMEPHOCTH IIK 4.3
IIpojeccHoHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHUE IPAKTHYECKOI0 3AHATUA 2 IIK 4.4
Pemenue 3anau Ha onpeesieHne BEPOATHOCTH BOSHUKHOBEHNUS HACJIEICTBEHHBIX IPU3HAKOB TP MOHO-, U~ 2 11K 4.5
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, HOJ'H/IFI/I6pI/II[HOM N aHAJIM3UPYIOIICM CKPCIIMBAHNHN, COCTABJIICHUC T'CHOTUIIMYCCKHUX CXEM CKPCUIUBAHUA

Tema 2.7. Coaepikanue yueOHOro MaTepuajia 4 OK 01
B3anmopeiicreue | Teoperuueckoe o0yueHue: 2 OK 02
TeHOB I'enoTun kak nenocrHas cucrema. MHOKECTBEHHOE AeCTBHE T€HOB. [IneiioTponus. MHOXECTBEHHBII 2
ajutenusM. Bzanmoenictere ajuiesbHbIX TeHOB. KoqomMunupoBanue. B3anMmoaeicTBre HealieIbHbIX T€HOB.
KommnemenrapHocts. Onuctas. [omimepus
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaAHHE MPAKTHYECKOT0 3aHATHUS: 2
Pemenue 3a1a4 Ha ornpeesieHre BEPOSTHOCTH BOZHUKHOBEHHUS HACTIEICTBEHHBIX TIPU3HAKOB TPU 2
Pa3IMYHBIX THIIAX B3aUMOJICHCTBUS T€HOB, COCTABIICHHE TCHOTHITMYECKUX CXEM CKPEITUBAHHS
Tema 2.8. Conepxxanue yueOHOro Marepuaja 4 OK 01
CuenieHHnoe Teopernueckoe o0yueHue: 2 OK 02
Hacjie10BaHue 3akonbl T. Moprana. ClieruieHHOe HacjieJOBaHHe TeHOB, HAPYIIICHUE CIETUICHUS. XPOMOCOMHAsI TEOPHSI 2 IK 3.1
NPHU3HAKOB HACJIEICTBEHHOCTH. [ eHeTHYeCKOe KapTHPOBAHHE XPOMOCOM. MICIOIb30BaHnE KPOCCHHTOBEPA JIIst IK 3.2
COCTaBJICHUS TEHETUYECKUX KapT XPOMOCOM [IK 4.1
IpodeccuoHaIbHO-0PHEHTHPOBAHHOE COlEPKAHME NPAKTHYECKOr0 3aHATHS: 2 [IK 4.2
PemeHne 3a1au Ha onpe/ie/ieHne BEPOSTHOCTH BO3HHMKHOBEHHS HACIEICTBEHHBIX IPU3HAKOB TIPH 2 1IK 4.3
CIIETZIEHHOM HACJIe[I0BAHNH, COCTAaBIEHNE TEHOTHITMYECKHUX CXEM CKPEINBAHMUS IIK 4.4
1K 4.5
Tema 2.9. Conep:xanue y4yeOHOro MmaTepuasa 4
I'enernka moJia Teoperuyeckoe odyueHue: 2
XpPOMOCOMHBIN MEXaHU3M OINpeAeNICHUs NoJ1a. AyTOCOMBI U TIOJIOBbIE XPOMOCOMBI. [ 'OMOTaMeTHBIN U 2
rereporamMeTHbIi 1oJl. ['eHeTu4Yeckasi CTpyKTypa MoJIOBBIX XpoMocoM. HaclienoBanue npusHaKkos, OK 01
CIIEINUICHHBIX C OJIOM OK 02
IIpakTHYeckne 3aHATHSA: 2
Pemenue 3a1ay Ha onpe/esieHne BepOATHOCTH BOZHUKHOBEHUS HACIIEACTBEHHBIX IPU3HAKOB, CLIETNICHHBIX C
MI0JIOM, COCTaBJICHHE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.10. Coaepikanue yueOHOro MaTepuajia 4
I'eneruka Teopernyeckoe o0yuenue: 2 OK 01
yeJ0BeKa KapuoTtun yenoeka. MeToibl H3yueHUs] TEHETUKH YEJIOBEKA: FeHEealOTnYeCKUi, OJIM3HELI0BBIH, 2 OK 02

HHTOTGHCTHQCCKHﬁ, 6HOXHMI/I‘{CCKI/II>'I, HOHYJ'IHLII/IOHHO-CTaTI/ICTI/I‘-IeCKI/Iﬁ. HacneacteeHHbie 3a00JIeBaHUS
yelloBeKka. I eHHbIe U XpOMOCOMHBIC Ooue3Hu yeaoBeka. boae3nu ¢ HacJIeICTBEHHOM
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HpeﬂpaCHOHO)KeHHOCTBIO. 3Ha‘-IeHI/I€ MeI[HI.IHHCKOﬁ TCHCTUKHU B HpeHOTBpaH_[eHI/II/I " JICHCHHUH I'CHCTHUYCCKHUX
3a00JIEBAaHUI YEJIOBEKA

HpaRanecmle 3aHATHUA:

Pemrenue 3agau Ha onpeeneHre BEPOSITHOCTA BOSHUKHOBEHHUS HACIEACTBEHHBIX MPU3HAKOB, HCTIOIB3Ys
METO/Ibl TEHETUKH YEJIOBEKA, COCTABJICHHE T€HOTUITMYECKUX CXeM CKpeluBanus. [IpencraBnenre yCcTHBIX
COOOIICHNH C MTPE3eHTAIEH O HACIEACTBEHHBIX 3a00JICBaHMX YEIOBEKa

Tema 2.11.
3akoHOMepHOCTH
U3MEHYHBOCTH

Conepxxanue yueOHOro Marepuasa

Teopernueckoe o0yueHue:

N

B3aumonelicTBue reHotuna u cpeasl npu GopmupoBaHuu GpeHotuna. MI3MeHunBOCTh MPU3HAKOB.
KauecTBeHHbIE U KOJIMYECTBEHHBIE IPU3HAKU. BUIbI N3MEHYMBOCTHU: HACJIEJCTBEHHAs] U HEHACJIEICTBEHHASL.
3aK0H rOMOJIOTMYECKUX PAIOB B HacieAacTBeHHOM usmeHunBoct (H.W. BaBuios).

Monudukanronnas, win GeHOTUIINYECKas] U3MEHUYUBOCTh. PoJb cpebl B MoIMDUKAIIMOHHOM
n3mMeHunBoCcTH. Hopma peaknnu npu3Haka. BapuanimoHHBIN psAl M BapuallMOHHAs KpUBast. XapaKTepUCTUKA
MOJAU(PHUKATUOHHON U3MEHYUBOCTH

HacnencrBenHnas, v reHOTUNIMYECKask H3MEHUYNBOCTh. KoMOMHATUBHASI K3MEHUNUBOCTb.

MyTannoHHas U3MEHUYUBOCTh. BUabl MyTaliuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE. [[prunHbI
BO3HMKHOBEHHUS MyTallui

IIpakTHYecKkue 3aHATHS:

Pemenne 3aaa4 Ha OIMpCACICHUC TUIla MyTalluX IIPU IEpE€aade€ HACICACTBCHHBIX IIPU3HAKOB, COCTAaBJICHUEC
TCHOTUIIMYCCKHUX CXEM CKPCIIMBAaHUA

OK 01
OK 02
OK 04

Tema 2.12.
Ceiexknus
OPraHu3MoOB

Conep:xanue y4yeOHOro MmaTepuasa

Teopernyeckoe o0yueHue:

Cenexmus Kak Hayka. MeTopl CeNeKIIMOHHOM paboThl. ['eTeposuc u ero npuduHbl. MIcKycCTBEHHBIH 0TOOD:
MacCOBBIN U MHAWBHIyaTbHBIA. DTarbl KOMOMHAIIMOHHOM cenekiuu. CopT, Mopoaa, MTaMM

ANTOpUTMBI pelIeHne 3a/1a4 Ha onpeAesIeHue BO3MOKHOTO BOSHUKHOBEHUSI HACIIEICTBEHHBIX TPU3HAKOB TIO
CEJIEKIIMH, COCTABIIEHNE T€HOTUITUYECKUX CXEM CKpPEIIUBAHUS

OK 01
OK 02

KonTpoabnas padora no paszgeny «CtpoeHue 1 GyHKIUU OpraHu3Ma»

Pasnen 3. Teopusi 3Bo IO

Tema 3.1.
HUcrtopus
3BOJIIOLIHOHHOI 0

Conepxanue yueOHOro Marepuasa

Teopernueckoe o0yueHnue:

HCpBLIe OBOJIOIMOHHBIC KOHLCIIITHUH. rpaﬂyaﬂI/ICTI/I‘-ICCKaSI OBOJIIOIITMOHHAsA KOHLCIIIMA XK.b. HaMapKa.

NN

OK 02
OK 04
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y4eHust

JBwxymie cuibl 3Bommonnu. Kpearponusm u tpancopmmsm. Cucremaruka K. Jlunnes u e€ 3nauenue s
(hopMUpPOBaHUS UIEU IBOIOIUU

[IpenmnoceuTku BOSHUKHOBEHHS JapBUHU3MA. DBOJIOLMS BUOB B Ipupoae. boprba 3a cymecTBoBanue.
EctectBennslit ot60p. JuBeprennus npru3HakoB 1 BuaooOpasoBanue. OCHOBHBIC IOJIOKECHUS
cuHTeTHYecKkoi Teopuu sBosironnu (CTI). Poib 3Bom0onMOHHON Teopun B (OPMUPOBAHUN HAYYHOU
KapTUHBI MUpa

Tema 3.2.
Muxkpo3Boarouus

Conepxxanue yueOHOro Marepuasa

Teopernyeckoe o0yueHue:

MuKpOo3BOIIOIMS ¥ MAKPOABOJIIOLKSA KaK 3Tallbl 3BOJIIOIIMOHHOTO TMpoliecca. [ eHeTHueckre OCHOBBI
3BOTIONMH. MyTanuu 1 KOMOMHAIIMK KaK AJIEMEHTapHbII 3BOIIONUOHHBIN MaTtepual. [lonynsanus kak
AJIEMEHTapHas €IUHULA SBOJIOLUH.

JBuxymue cuibl (pakTopbl) S3BoONMH. MyTallmoHHbBIN MpoIiecC U KOMOMHATUBHAS U3MEHUYUBOCTb.
Murpanus. M3onauusa nomynauuii: reorpaduueckas (IpocTpaHCTBEHHAs ), OMoJorndeckas
(peripotyKTUBHAs).

EcrectBennslit 0T00p — Hanpasisomuil ¢pakTop sBosronuu. bops0a 3a cyliecTBoBaHHE Kak MEXaHU3M
NEHCTBUSI €CTECTBEHHOTO 0TOOpa B momynsnusax. Bua u ero kputepun (mpu3Haku). BugooOpa3oBanue kak
pe3yJIbTaT MUKPOIBOIIOLUH

OK 02

Tema 3.3.
Makpo3BoJouusi

Conep:xanue y4yeOHOro MmaTepuaja

Teopernueckoe o0yueHue:

N

MakposBostonus. PopMbl 1 OCHOBHBIC HarpaBiieHus: MakpolBosiroruu (A H. Ceseprion). [lytu
JOCTHXKEHHS OMOJIOTHUYECKOTO mporpecca: apoMopdos, uanoagantanus, oomas gerenepamus. MeTo sl
M3Y4YEHUST MaKpOIBOJIONNH. 3aKOH 3apoibieBoro cxoacTBa (3akon K. bapa). buorenernyeckuii 3akoH (O.
I'exkens, . Mromnep). O61ue 3akOHOMEPHOCTH (TIPaBUIa) SBOIIOIMU

OK 02

Tema 3.4.
Bo3HuKHOBeHHE U
pa3BUTHE KU3HU
Ha 3emre

Conepxanue y4eOHOro Marepuasia

Teopernueckoe odyueHnue:

o

I'unore3s! u TCOPHUH BO3ZHHUKHOBCHUS ) KU3HH HA 3emiie: Kp€alnOHU3M, CAMOIIPOHU3BOJIbHOC (CHOHTaHHOC)
3apOKACHUC, CTALTUOHAPHOC COCTOSHUEC, ITAHCIICPMHU, onono33. Hauamno OpFaHI/I‘leCKOI\/’I OBOJIOIHNH.
IlosBnenue MEPBLIX KIJICTOK. 9BOJ’II-OI_II/I$I MeTaboIu3Ma. 9BOJ’IIOI_II/I$I TNEPBbIX KIICTOK. HpOKapI/IOTBI 151

OYKapHUOThI. HpOI/ICXO)KI[eHI/Ie MHOT'OKJICTOYHBIX OPraHU3MOB. Bo3HuKHOBEHHE OCHOBHBIX HapCTB 3YKapHuoT.

OcHoBHBIC YCPTHI 3BOJIIOIUHA PACTUTCIIBHOI'O MUpPaA. OcHOBHBIC YCPTHI 3BOJIIOLUHA KUBOTHOI'O MHUpa

IIpakTHYecKue 3aHATHS:

OK 02
OK 04
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HpeI[CTaBHeHI/Ie YCTHOI'O C006IJ_ICHI/ISI H JICHTBI BPCMCHU 110 OCHOBHBIM 3TallaM BO3HUKHOBCHUS U PA3BUTUA
JKUBOTHOI'O U PACTUTCIIbHOTO MUPA, MOATOTOBJICHHLIX 110 IICPEYHIO HCTOYHHUKOB, PEKOMCHAOBAHHBIX

IIpenoiaBaTeseM
Tema 3.5. Conepxxanue yueOHOro Marepuasa 4
IIpoucxoxnenne | Teopernueckoe o0ydyeHue: 2
yeJIoBeKa — AnTpornoiorust — Hayka o yesnoBeke. CHUcTeMaTH4ecKoe MoJIokeHre yenoBeka. CXoACTBO YelloBeKa ¢ 2
aHTpOIOreHe3 AKUBOTHBIMHU. OTINYUS YeJIOBEKa OT KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE TOJI0BHOTO MO3ra ¥ BTOPOH CUTHAIBHOM cucTemMbl. COOTHOIIEHHE OMOJIOTUYECKUX U
COLIMANIBHBIX (PaKTOPOB B aHTPOTIOI'€HE3E
OcHOBHBIE CTa/IMN aHTPOTIOreHe3a. [puonuTeKn — MpeiKyu YeloBeKa U 4YeI0BEKOOOPa3HbIX 00€3bsH.
[IpoToanTpomn — npe/iIecTBEHHUK YelloBeKa. ApXaHTpon — ApeBHeNi yenoBek. [laneoanTpon — nqpeBHuit OK 02
yenoBeK. HeoaHTpom — yenoBek COBPEMEHHOTO THIA. DBOJIOLUS COBPEMEHHOTO YeI0BeKa. OK 04
UYenoseueckue packl. OCHOBHBIE OOJIBIINE pachl: EBPONIEOUAHAS (€Bpa3uiicKas), HErpo-aBCTPAIOH IHAS
(’xBaTOpHuaNIbHAas), MOHTOJIOUHAS (a3MaTCKO-aMEepUKaHCKas). BpeMs 1 MecTo BOZHUKHOBEHUS
yenoBeyeckux pac. EAMHCTBO yenoBeueckux pac
IIpakTHYeckne 3aHATHS: 2
Bpewms u mytu paccenenus yenoseka 1o mianete. [IpucnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBUSM 2
cpenbl. Bausinue reorpaduyeckoii cpenbl Ha MOp(OJIOTHIO ¥ PU3HOJIOTHIO YETIOBEKa
3aiuTa JISHT BPEMEHU U MEHTAJIbHBIX KapT B (popMare yCTHOTO COOOIIEHUS, TOArOTOBIECHHBIX 110 MEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX MIPernoaBaTesieM
KonTpoabHasi padora no pasaeiny « Teopus dBOJIOLUN» 2
Pa3znea 4. DxoJsorusa 38
Tema 4.1. Conepxanue y4eOHOro Marepuasia 4
JIKOJIOTHYECKHE Teoperudeckoe o0yueHue: 2
dhakTopbl u Cpenbl 0OuTaHUs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/YIIIHAs, TOUYBEHHAs, BHYTPUOPTraHu3MeHHast. OU3UKO- 2 OK 01
cpebl KU3HH XMUMHYECKHUE 0COOEHHOCTH CpeJl OOMTaHHsI OPraHU3MOB. OK 07
[TpucnocobaeHns OpraHu3MoB K JKU3HU B pa3HbIX cpefax. [loHsTre sxogoruueckoro akropa. 2
Knaccugukamus skonornueckux ¢gaxkropos. [Tpauino munumyma 1O. JInOuxa. 3akoH TosepaHTHOCTH B.
Hlendopna
Tema 4.2. Coaepikanue yueOHOro MaTepuajia 8 OK 01
Homyasinus, Teopernueckoe o0yuenue: 6 OK 02
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c00011ecTBA, DKOJIOTHYECKasi XapaKTepUCTHUKA BU/IA U TOMYJISILIUU. DKOJIOTUUECKasl HUIIA BUA. DKOJIOTUYECKUE OK 07
IKOCHCTEMBI XapaKTEPUCTUKH MOIYIISIIH.
CoobmecTBa u 3xocucteMsl. bruonenos u ero crpykrypa (B.H. Cykaue). CBsi3u MeXly OpraHU3MaMH B
ouonenose. CTpyKTypHbIE KOMIIOHEHTBI SKOCHCTEMBI: TIPOTYIIEHTHI, KOHCYMEHTHI, peayleHTsl. KpyroBopor
BEIIECTB U MOTOK PHEPTUHU B dKOcUcTeMe. Tpodudeckie ypoBHH.
AHTPOTIOTEHHBIE YKOCUCTEMBI. ATpOIKOCUCTEMBI. OTINYHS arpo3KOCHCTEM OT OMOTEOLIEHO30B.
YpOoskocucreMbl. OCHOBHbIE KOMIIOHEHThI YPOO3IKOCHCTEM
IpakTHyeckue 3aHATHA:
Tpoduueckue nenu u cetn. OCHOBHBIE TIOKA3aTENN IKOCUCTEMBI. bBriomacca 1 mpoayKIusi. DKOJOTHIECKHE
MUPaMUIBI Yicel, OMOMAcCCHl ¥ SHepruu. [IpaBuito mupaMuIpl SHEPTUH.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUMN IO IEPEHOCY BEIIECTBA U YHEPIUH B YKOCUCTEMAX C
COCTaBJIeHHE TPOPHUUECKUX LeTeil 1 mupaMul ONOMacChl M SHEPTHH
Tema 4.3. Conep:xanue y4yeOHOro MmarepuaJja
buocdepa - Teopernyeckoe o0yueHue:
rjo0ajabHast buocdepa — xxuBast o6onouka 3emnu. Pazsutue npeacrasnenuii o 6uochepe B Tpynax B.U. Bepnaackoro.
IKOJIOTHYECKas O6mactu 6uoceps! u e€ coctas. JKuBoe BemiecTBo 6nocdepsl U ero GyHKITUN OK 01
cucremMa 3aKOHOMEPHOCTH CyIecTBOBaHUs orocdepbl. OcodeHHOCTH Orocdephl Kak ria00aabHON IKOCUCTEMBI. OK 02
Jlunamuueckoe paBHOBecue B Onocdepe. PurmuaHocTh siBieHuit B Onocdepe. KpyroBopoTs! BemiecTs u OK 07
OMOreOXMMHUYECKHUE HUKIIBL. [ T100aIbHBIC YKOIOrHIecKUe IPoOJIEeMbl COBPEMEHHOCTH U ITYTH MX PEIICHUS
IIpakTHYecKue 3aHATHS:
Pemenne npakTUKo-OpUEHTHPOBAHHBIX PACUETHBIX 3a7a4 Ha ONpeAeIeHIe IO HacaXACHUN st
CHIDKEHMSI KOHIIEHTPALIMU YTIIEKUCIIOTO ra3a B aTMoc(epe CBOETO pEeruoHa MpoKUBaHUs
Tema 4.4. Conepxanue y4eOHOro Marepuasia OK 01
Bausiamne Teoperudeckoe o0yueHue: OK 02
AHTPONOTreHHBIX AHTpOIIOTEeHHBIE BO3/ICHCTBUS Ha Onocdepy. 3arps3HeHus KaK BUJ aHTPOIIOT€HHOTO BO3/IEHCTBUS OK 04
(¢akTopoB Ha (xumuueckoe, puzuueckoe, 6uonocuueckoe, Omxodvl NPOUIEOOCMEA U nompeoienst). AHTPOIIOTCHHBIE OK 07
onochepy BO3/IEWCTBUS Ha aTMOChepy. IIK 3.1
Bo3sneiicTBust Ha ruapochepy (3aepsaszHeHus u ux UCMOYHUKY, UCMOWEHUS 600). IIK 3.2
Bo3sneiicTBust Ha mutochepy (Oeepadayust nougwl, 8030eicmeue Ha 20pHbLE HOPOOd, HeOPQ). IIK 4.1
AHTpOTIOTEHHBIE BO3/ICHCTBUS HAa OMOTHUYECKHE COOOIIECTBA (1eca u pacmumenvhble cO0OUiecmaa, 1K 4.2
HCUBOMHBLLL MUP) 1K 4.3
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IIpogeccnoHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHUE IPAKTHYECKOI0 3AHATUA: 2 IIK 4.4
Pemenune npakTuKo-OpMEHTUPOBAHHBIX PACUETHBIX 33JaHUN 110 COXPAHEHUIO IPUPOIHBIX PECYPCOB CBOETO IIK 4.5
peruoHa npoKUBaHus

Tema 4.5. Conepxxanue yueOHOro Marepuaja 10

Biausinue Teopernueckoe o0yueHue: 4

COIMAJIBHO- 3I[0pOBI)e M €0 COCTAaBJIAIONINE. q)aKTopr, MOJIOXKUTEIBHO U OTPULATCIBHO BJIMIOIIME HA OpraHu3M 2

IKOJIOTHYEeCKUX yenoBeka. BpenHpie mpuBBIUKY: TIOCIeACTBHA U nmpoduinakTuka. [Ipodiaema TEXHOTeHHBIX BO3ICHCTBUN Ha

¢dakTopoB Ha 3/10pOBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE MOJIsI, OBITOBAsK XUMHUS, U30BITOUYHBIE IITYMbI, paAUallis U T.I1.).

310pOBbeE Ananranus opraHu3zMa 4yenoBeka K (hakTopaM OKpy:Karolllel cpejibl. 3allUTHbIE MEXaHU3MBbl OpraH1u3Ma OK 02

YyeJIOBeKa YeJoBeKa. 3/I0pOBbE U pabOTOCIIOCOOHOCTS. OK 04
[IpuHnuns! GopMupoBaHus 310poBbecOeperaroniero nopeaeHus. Ou3nueckas akKTUBHOCTb U 3/I0POBBE. 2 OK 07
I'pynnel 310poBbsi. OCHOBBI 3aKanvBaHusA. bBHOXMMUYECKHE aCIIEKThl paliuOHAIBHOTO UuTanus. [IpaBuiia HK3. 1
0€30MacHOTO UCMOJIb30BaHMUS ObITOBBIX TPUOOPOB U TEXHUUECKUX YCTPONUCTB EE i?
IIpakTHYecKkue 3aHATHS: 4 K 4.2
Onpenenenre CyTOYHOTO pallioHa MUTaHUS 2 K 4.3
Co3nanrie HHIUBUAYATHHOM MAMSTKH 110 OpTraHU3alNK PallMOHATBHOW (PU3NUECKON aKTHBHOCTH 2 K 4.4
IIpogeccuonaibLHO-OPHEHTHPOBAHHOE CO/IeP:KaHNe MPAKTHYECKOT0 3aHATHSA 2 MK 4.5
Bnusiare abnotrueckux GpakTopoB Ha yesioBeKa (Irym, Temreparypa, Gusndeckas Harpy3ka u T.1),
M3Y4YEeHHE MEXaHU3MOB aJIalTallii OpraHu3Ma 4elloBeKa K HUM U 0ObSICHEHUE TIOJYyYeHHBIX PE3YJIbTaTOB U
(dhopmMynupoBaHue BbIBOIOB (IMCHbMEHHO) C MCMOJb30BAaHUEM HaYYHBIX IMOHSATHH, TEOPUN U 3aKOHOB

KonTpoabHasi padoTa mo pasaeiny «IKOJIOTHS» 2

IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE COepKaHMeE (COAepPKAHUE PUKJIATHOTO MOLYJIs1)

Pa3znea 5. BuoJiorus B ;KU3HU 8

Tema 5.1. Conepxanue y4eOHOro Marepuasia 4 OK 01

buorexnosornu B | Teopernueckoe ooydeHune: 2 OK 02

KH3HH KaXK10I0 buoTtexHonorus kak Hayka U Mpou3BoJCTBO. OCHOBHBIE HAMPaBICHUS COBPEMEHHON OMOTEXHOJIOTHUH. 2 OK 04
Mertoap! OnotexHosoruu. OObEKThl OMOTEXHOJOTMU. DTHKA OMOTEXHOJIOTHUYECKUX U T€HETUYECKHX IIK 3.1
SKCiepuMeHTOB. [IpaBuiia morcka u aHanu3a OMOIKOIOTHYECKON MH(OPMAIIK U3 PA3IMYHBIX HCTOUHUKOB IIK 3.2
(HayuHast 1 yueOHO-Hay4yHasl TUTEepaTypa, CpeicTBa MaccoBoi nH(opMmaiuu, cetb IHTepHeT u ipyrue) IK 4.1
ITpogeccHoHAIBLHO-OPHEHTHPOBAHHOE COAEPIKAHME MPAKTHYECKOI0 3aHITHSA: 2 11K 4.2
Hayunble noctukeHus B 00J1aCTH FeHETUYECKUX TEXHOJIOTUH, KIIETOYHON WHXEHEPUH, MTUIIEBBIX 11K 4.3
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OMOTEXHOJIOT HA. I1K 4.4
1K 4.5
Tema 5.2. Conepxxanue yueOHOro Marepuaja 2 OK 01
Bbuonuxka IIpakTnuyeckune 3aHATHSA: 2 OK 02
2 OK 04
IIK 3.1
IIK 3.2
BrisiBneHue ucnonb3oBaHus OMOJIOTHYECKUX 3HAHUN YETOBEKOM JUTsSl pEllIeHHs] HHKEHEPHBIX 3aJa4 U 1K 4.1
Pa3BUTHUS TEXHUKH. 3HAYCHHE OMOJIOTHH JIISl HAYYHO-TEXHUYECKOTO Iporpecca IIK 4.2
IK 4.3
[IK 4.4
1K 4.5
Tema 5.3. Conepxanue yueOHOro Marepuasa 2 OK 01
buorexnonornu u | IipakTuvecKne 3aHATH: 2 OK 02
pacrenust Pa3BuTHE OHOTEXHOJIOTHI ¢ HCIIOIb30BAHUEM PACTEHHMN, IPUMEHEHUE TIPOIYKTOB OHMOTEXHOJIOTHH B KU3HU 2 OK 04
YenoBeKa, MMOUCK M aHaIu3 HHPOPMAIUK U3 Pa3INYHBIX HCTOYHUKOB (HaydHas ¥ yueOHO-HaydHas IIK 3.1
JUTEpaTypa, CpeacTBa MaccoBoi nH(GopMaluy, ceTh MIHTEpHeT u Jpyrue) IIK 3.2
Kelicel Ha aHamu3 HHGOPMALMK O Pa3BUTUM OMOTEXHOJIOTHUH ¢ MCIOJIL30BAaHUEM PACTEHHMI (110 TpyIIaMm) IK 4.1
2 1K 4.2
1K 4.3
3amura keiica: [IpeacraBieHne pe3ybTaToB PEIICHUs KEHCOB (BBICTYIUICHUE C IPE3CHTAIHEH ) K 4.4
1K 4.5
IIpomeskyTouHas arrectauus B (popme a1 PepeHupoBaHHOIO 3a4eTa 2
Bcero: 144
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3. YCJIOBUS PEAJIN3AIIMA YUEBHOM JUCHUILIUHBI
3.1. TpeGoBanussi K MHHMMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY
odecneyeHuIo
Peanuzaums nporpamMmbl AUCHUIUIMHBL TpeOyeT HalIWyusi Y4eOHOro
kaOuHera «buonorus».
O6opynoBaHue yuyeOHOro KabuHeTa:
- IOCaJI0YHBIE MECTA 10 KOJIMYECTBY 00 YyUaAIOIINXCS;
- paboyee MEeCTO MPeno1aBaTes;
-KOMIUIEKT Y4eOHO-HAIISIAHBIX TocoOuit o npeamery «buonorusy»;
-Ha0Op MUKpOIpenapaToB Jyisl JIaOOPAaTOPHBIX U MPAKTUYECKUX PadoT.

Texuuueckue cpeacta 00ydeHHs :
- KOMITBIOTEP € JTULEH3UOHHBIM POrpaMMHBIM 00€CTICUEHHUEM;
- IPOEKTOP;
- UIHTEpAaKTUBHAs JOCKA.

3.2. UudopmanuoHHoe odecneyeHmne

NudopmanmonHoe  obecriedeHne  oOydeHUS  COACPKHUT  TEepeUYeHb
PEKOMEHIyeMbIX YYCOHBIX HW3JaHWK, HWHTEpHET-pecypcoB, IOTOJHUTCIBHON
JUTEPaTypHI.

OcHOBHbIE HCTOYHUKH

1. Aaapeesa, T. A. buonorus: Yue6Hoe mocodue / T.A. AnapeeBa. - M.: PUOP,
2018. - 241 c. - ISBN 978-5-369-00245-2. - Tekcr : smekrponHbiii. - URL:
https://znanium.com/catalog/product/927487 (mara ob6pamenus: 11.03.2021). —
Pexunm nocrymna: 1o moamnucke.

2. Tynukun .E.WM. Obmas 6uonorus ¢ OCHOBaMH SKOJOTUU U TPUPOJTOO0XPAHHOM
NEeATEeNILHOCTH : y4eb. mocooue /i Had. npod. oopazoBanus/ E. U. Tynukun. — 2-
e 3., crepeotunt. — M.: Akanemus, 2010. — 384 c.

IIOHOJIHI/ITQJ'II)HLIC HCTOYHHUKH

l.buonorusa. Oummknonenus / I'nm. pemakrop M.C.I'unsipoB. - M.: bonbimas
Poccwuiickas sanuknonequs, 2003.

2. 3axapoB B.b., MamonToB C.I', Connn H.W1. O6mas 6uonorus. 10-11 i1 — 3-¢
m3manue.- M.: Jlpoda, 2005

3.MamonTtoB C.T". [TocoOue s MKOJbHUKOB CTAPIINX KIACCOB U MOCTYNAIOIINUX B
BY3HL. - M.: lIpoda, 2004.

4.ITetpocoBa P.A. Temsl mkonbHOro Kypca. OOMEH BEUIECTB U SHEPTHUH B KJIIETKAX
opranusMma. - M.: JIpoda, 2004.

5.IlerpocoBa P.A. Tembr mikompHOTO Kypca. OcHOBBI TeHeTHKU. - M.: [Ipoda,
2004.

6.IletpocoBa P.A. Tembl mkonpHOro Kypca. PasMHOxeHue opraHusMoB. - M.:
Hpoda, 2004.

7.@pockun B.H., CuBornazos B.W. I'oTroBUMCS K €IMHOMY TOCYyIapCTBEHHOMY
sk3ameny. O6mas 6uosorus. - M.: Jlpoda, 2004.



Ilepeuens UnTepHeT-pecypcos

1. www.sbio.info (Bcst Ouonorus. CoBpeMeHHasi OMOJIOTHS, CTaThbU, HOBOCTH,
OnbIMoTEKA).

2. www.window.edu.ru (EnquHoe okHO JgoCTyma K 0Opa3oBaTelbHBIM pecypcam
WNuTepuera no 6Moaorun).

3. www.5ballov.ru/test (Tect nns aOUTypUEHTOB MO BCEMY HIKOJIBHOMY KYpCy
OMOJIOTHN).

4. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAIIMOHHbIE BUKTOPUHBI IO
OHMOIOrHH — DKOJIOTHH Ha cepBepe BOpOHEKCKOTO YHHUBEPCUTETA).

5. www.biology.ru (buonorus B OTtkpbiToM Kouiemke. CallT coaepKut
ANIEKTPOHHBIN yueOHUK 1o Ouonoruu, On-line TecThi).

6. www.informika.ru (DJIeKTpOHHBIM y4eOHUK, OOJBIIONW CIMCOK HWHTEPHET-
pecypcoB).

7. www.nrc.edu.ru (buonormueckas kaptuHa Mupa. Pa3men KOMIBIOTEPHOTO
yuyeOHHMKa, pa3paboTaHHOrTO B MOCKOBCKOM TOCYJapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).

8. www.nature.ok.ru (Pegkue u wucdesarmue >XWBOTHbIE PocCMU — TIPOEKT
Okonornyeckoro neHrpa MI'Y um. M.B.JlomoHocoBa).

9. www.kozlenkoa.narod.ru (st TeX, KTO y4UTCS caM M YYHUT JIPYTUX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTUH, XUMHH, IPYTUM MIPEAMETaM).

10. www.schoolcity.by (buonorust B Borpocax u OTBeTax).

11. www.bril2002.narod.ru (buonorus nns mkoidbHUKOB. Kpatkas, koMmMmakTHas,
HO JOCTaTOYHO MoApoOHas uHbopmaius no pasznenam: «OOmas OuoIOTHMY,
«boTtanukay, «300510rusa», «YeI0BEK»).

12. http://www.biolog188.narod.ru/

13.  http://www.alleng.ru/edu/biol.htm

14.  www.nature.ru

15.  www.bio.msu.ru .

16. www.nature.ok.ru/mlk_nas.htm

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA3OBATEJBLHON JUCHUIJIMHBI

KoHTpons ® omeHKa pe3ynbTaTOB OCBOCHHUS 0O0IIe00pa3oBaTEIbHON
TUCIUTUTHHBL «BHOTOTHS» PACKPBIBAIOTCS Yepe3 AUCIUIUITMHAPHBIC PE3YNIbTATHI,
HarpaBJieHHbIe Ha (popMUpOBaHUE OOIIUX U MPO(HEeCCHOHANTBHBIX KOMIETEHIIUH 1O
paszenam U TeMaM CoJepiKaHnus y1eOHOTO MaTepHaia.
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O6masn/ Paznen/Tema THI OLeHOYHBIX MePONIPUATHH
npogeccuoHaIbHAs
KOMIIETeHI U
OK 01 Tema 1,3; Tema 1,4; Tema |YcHbll OIIpOC, TECTOBBIC 3aJaHMUS,

1,5; Tema 1,6; Tema 2,7,
Tema 2,8; Tema 2,9; Tema
2,10; Tema 2,11; Tema
2,12; Tema 4,1; Tema 4,2;
Tema 4,3; Tema 4,4; Tema
45; Tema 5,1-5,3.

KOHTPOJIbHBIE PAOOTHI, MPAKTUICCKIEC
paboThl

OK 02 Tema 1,1-1,9; Tema 2,1- | YcHBII OnIpoc, TECTOBBIC 3aaHHUS,
2,12; Tema 3,1-3,5; Tema |KOHTPOJIbHBIC PAOOTHI, MPAKTUICCKUE
4,2-4,5; Tema 5,1-5,3 paboThI

OK 04 Tema 1,3; Tema 1,4; Tema |YCHBIN OITPOC, TECTOBBIC 3aJaHMUS,
1,7; Tema 1,9; Tema 2,1; |KOHTpOJIbHBIE PAOOTHI, TPAKTUUYECKUE
Tewma 2,3; Tema 2,4; Tema |paGoThI
2,6; Tema 2,11; Tema 3,1;

Tema 3,4; Tema 3,5; Tema
4.4; Tema 4,5; Tema 5,1-
53
OK 07 Tema 4,1; Tema 4,2; Tema |YcHbII OnpoC, TECTOBBIE 3aaHNUA,

4.3; Tema 4.4; Tema 4,5.

KOHTPOJIbHBIE paOOTHI, TPAKTHYECKHE
paboThl

IIK 3.1, IIK 3.2, [IK 4.1,
IIK 4.2, 11K 4.3, IIK 4.4,
IIK 4.5

Tema 2.1; Tema 2.2; Tema
2.6; Tema 2.8; Tema 4.4;
Tema 4.5; Tema 5.1; Tema
5.2; Tema 5.3.

YCTHBIN 0npoc, TECTOBBIE 3aJaHUs,
KOHTPOJIBHBIE PAOOTHI, TPAKTUUECKUE
paboThI

OK 01, OK 02, OK 04,
OK 07, IIK 3.1, IIK 3.2,
I[IK 4.1, 11K 4.2, IIK 4.3,

IIK 4.4, 11K 4.5

Bce paznenst

HuddepenunpoBanHbIii 3aUeT
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