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Pabouas nporpamma yue6HoU muctmmuuael OVYII.13 Buonorus pa3paboTraHa Ha OCHOBE
denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEFHOTO CTAaHAAPTa CPEeTHEro 00IIero oopa3oBaHus
(mamee — ®I'OC COO) (Ne 413 ot 27.05.2012 1, ¢ u3MEHEHHUAMU U JomoaHeHusMH OT 12.08.2022
Ne 732), Ha OCHOBEe TPHMEPHOW MpPOTpaMMBI 0OO0IIEOOpPA30BATEIIHPHON YUYCOHOW JMHCIIUILINHBI
«buonorus» A MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aIui, PEKOMEHIOBAHHON
denepanbHBIM  TOCYJApCTBEHHBIM  OIO/DKETHBIM  YUPEIKIACHUEM JIOTIOJTHUTEITHHOTO
npodeccnoHabHOTO 00pazoBaHusl «MHCTHTYT pa3BUTHI MPOGECCHOHATBFHOTO 00pa30BaHH»
(mpotokon Ne 14 ot 30 Hos0pst 2022 1.), ¢ yuetom OCHOBHOH 00pa30BaTENLHON MPOTPAMMBI
cpenHero oobrmero obpasoBanus (mpotokos oT 18.05.2022 r. Ne 371), ¢ yuetrom DexnepanpHOTO
rOCyJapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPEIHEro MpOodEeCCHOHATHLHOTO 00pa3oBaHUs
no cnenuansHocTn 21.02.19 3emieycTpoiicTBO M yTB. mpuka3oM MuHucTepcTBa 00pa3oBaHUs U

Hayku PO 18 mas 2022 r. Ne339.

Opranuzanus-pazpaboTuuK: rocyapcTBeHHOe O107KeTHOE npogeccuoHaIbHOE
o0pa3oBartesbHoe yupe:xxaeHue «KyHrypckmii koJuieax arpoTexHoJ10THil ¥ ynpaBJieHUus»

CocTaBUTEND.

B.H. YepnsliieBa, npenojaBaTeib
D.1.0., 10TBKHOCTH
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1. OBIIASI XAPAKTEPUCTHKA PABOYEH ITPOTPAMMBI
OBIIEOBPA3OBATEJIBHOMN JUCHUTLJIAHBI
OVYIIL.13 BUOJIOI'Us

1.1. MecTo IMCUUIIMHBI B CTPYKTYpe o0pa3oBarejbHOM nporpammbl CIIO:

O6meobpazoBatenbHas  auciumuimHa  OVYIL13  buonorus — sBiseTcs
00s3aTeNbHON YacThiO 00111€00pa30BaTENBHOrO LIMKIA 00pa30BaTeIbHON MPOTPaMMBbI
B cootBeTcTBUM ¢ PI'OC CIIO no cnenuansHoctu 21.02.19 3emneycTpoicTBO.

1.2. Hesu 1 mi1aHupyeMble pe3yJbTaThl OCBOCHUS JUCUUIJINHBI:

Conepxanue mnporpamMmmbl  oOmieoOpazoBaTenbHoil  auctumanabl  OVIIL13
buonorust HampaBlieHO Ha JOCTHDKCHHE Clefayrolnied meau: QopMupoBanue y
0oOydJaromuxcss CUCTEMbl 3HAHUW O Ppa3IMYHBIX YPOBHSAX KU3HM CO 3HAHUEM
COBPEMEHHBIX TMPEJCTABICHUN O J>KUBOM TMPHUPOJE, HABBIKOB I10 TMPOBEICHUIO
OMOJIOTMYECKUX HCCIIEIOBAHUM c coOJroIcHuEM ATUYECKUX HOPM,
APTYMEHTHPOBAHHOW JIMYHOCTHOW TMO3UIMU 1O OepekHOMY OTHOIIEHUIO K
OKpY’Karouien cpeze.

3apaum:

* oJTydyeHue GpyHIaMeHTaJbHbIX 3HAaHUN 0 Ouonornueckux cucremax (Kimerka,
Opranusm, [lonymsanua, Bua, Dkxocucrema); HUCTOPUM PA3BUTHS COBPEMEHHBIX
NpE/ICTAaBICHUH O KUBOW MPHUPOJE, BBINAIOIIUXCS OTKPHITUAX B OHMOJIOTHYECKOM
HayKe; PoJu OMOJIOTUYECKOW HAayKd B ()OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA; METOAAX HAYYHOI'O MIO3HAHUS,

* OBJIaJICHHE YMEHHUSMH JIOTHYECKU MBICIUTHh, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHUH B TMPAKTUYCCKOW JIEATCIBHOCTH JIIOJICH, pPa3BUTHH
COBPEMEHHBIX TEXHOJIOTHH; OMPEAENATh JKUBbIE OOBEKTHI B MPHUPOJE; MPOBOJIUTH
HAOJIOICHUS 32 YKOCHUCTEMaMH C IEIbI0 UX OMHUCAHUS U BBISBICHUSI €CTECTBEHHBIX
Y aHTPOTIOTEHHBIX U3MEHEHUN; HAXOAUTh U aHAIM3UPOBATH HH(POPMAIIUIO O KUBBIX
00BbEKTaX;

* pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEJUICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH, OOydYaronmuxcsi B IPOIECCe H3yYeHHUsS OHMOJOTHUYSCKUX SBJICHUH,
BBIJJAIOIINXCS JTOCTHKEHUI OMOJIOTUH, BOLIEAIIUX B 00II€UEIOBEYECKYIO KYIbTYPY;
CJIOKHBIX M MPOTUBOPEUYUBBIX MYyTE€W Pa3BUTHUS COBPEMEHHBIX HAay4YHBIX B3IJISIOB,
uaen, Teopui, KOHIENUWH, Tumore3 (0 CYHIHOCTH U MPOUCXOXKACHUU KU3HHU,
YeJIoBeKa) B X0/€ pabOThl C pa3IuYHbIMU UICTOUHUKAMH HH(GOPMAIUK;

* BOCNHUTaHUE YOEXKJICHHOCTH B HEOOXOJAMMOCTH MO3HAHUS KUBOU MPUPOMBI,
HEOOXOJUMOCTH PalMOHAIBLHOIO MPUPOJIONOIH30BAHUS, OEPEKHOIO OTHOIIEHUS K



MPUPOAHBIM peCcypcaM U OKpYKalolllel cpesie, COOCTBEHHOMY 3/10POBbIO; YBaKEHHUS
K MHEHMIO ONIMOHEHTAa P 00CYKIEHUN OMOJOTHYECKUX TIPOOIIEM;

* UCIIOJIb30BAHUE TMPUOOPETEHHBIX OHOJOTMYECKUX 3HAHUW M yMEHUU B
MOBCEIHEBHON JKM3HU JUIS OLIGHKHM TIOCJIEACTBUM CBOeH JAesTeabHOCTH (U
JEeSATENBHOCTU APYTUX JIOJEH) MO OTHOLIEHUIO K OKpY)Karolleil cpene, 370pOBbIO
IpYrux JoAeil U COOCTBEHHOMY 3J0pOBBIO; OOOCHOBaHWE U COOJIOJIEHUE Mep
npouiakTUkd  3a00JIeBaHUM, OKa3aHUWE TEpPBOW MOMOIIM TpU TpaBMax,
coOJII0/IeHNE TPABUII MOBEJEHUS B IPUPO/IE.



1.2.2. Ilnanupyembie pe3yabTaTbl OCBOCHHS 001Ie00pa3oBaTeJbHON AMCUMIUVIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeHIH i

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[ucunmmnapnble

OK 01. Beibupath
CHOCOOBI pPELICHUS
3amad
npodecCuoOHATBHOU
JESATEIbHOCTH
MPUMEHUTEIBHO K
Pa3ITUIHBIM
KOHTEKCTaM

B yacTu TpyA0BOT0 BOCIMTAHMS:

- TOTOBHOCTh K TpPYyIy, OCO3HAaHHWE IIEHHOCTH MacTEpCTBa,
TPpya0JII00HE;

- TOTOBHOCTh K aKTHBHOH JEATENHLHOCTH TEXHOJOTMYECKOU M
COIMAIIPHOM HAIMpPaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,

IJIaHUPOBATh u CaMOCTOATECIIBHO BBITIOJIHATH TaKYyHo
NeSTebHOCTb;
- HWHTEpeC K pasau4HbIM cdepam  TpodecCHOHATBHON

JIESITEILHOCTH,

OBnaneHue yHHUBEPCATbHBIMU YUE€OHBIMU TI03HABATEIbLHBIMU
NEUCTBUSIMU:

a) 0a3oBbIe JIOTHYeCKHe JIeliCTBHUS:

- CaMOCTOATEIbHO  (OPMYIHUpPOBATH U

pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBIUBATh CYIIECTBEHHBII MPU3HAK WJIM OCHOBAHUS JUIS

AKTYaJIM3UPOBATb

CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- ONpeAesATh UENU JSATCILHOCTH, 3aJaBaTh HapamMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBISBIATH  3aKOHOMEPHOCTH W MNPOTHBOpEYHUS B
paccMaTpuBaeMBbIX SIBICHUSX;
KOPPEKTUBBl B

pe3yNbTaTOB

- BHOCHUTD ACATCIIbHOCTD, OLICHUBATh

COOTBETCTBHC OCIIsIM, OLICHUBATb PUCKHU

- copmupoBaTh 3HaHMSI O MECTE€ M POJM OMOJIOTMU B
Hayk, B (opmMupoBaHUU
COBPEMEHHOI €eCTeCTBEHHOHAay4yHOM KapTHHBI MHpa, B

CHCTEMCEC €CTCCTBCHHBIX

IMO3HAaHWM 3aKOHOB IIPpUPOJALI W PCHICHUH KHU3HCHHO

BaXHbIX COIIMAJIBHO-OTUYCCKUX, OKOHOMHNYECCKHUX,

IKOJIOTUYECKAX TPOOIeM dYelloBeYecTBa, a TaKkKe B
peleHUH BOIIPOCOB parroHaIHLHOTO
NPUPOIOIIONIB30BAHUS; B (OPMHUPOBAHUHM IIEHHOCTHOTO
OTHOIIEHHS K MPUPOJE, OOIIECTBY, YEIOBEKY; O BKJIAJE
POCCHUHCKMX U 3apyOEKHBIX YYEHBIX - OHOJIOTOB B
pa3BuTHE OWOJIOTHUH; (DYHKIMOHAIBLHOW TI'PaMOTHOCTH
YeJloBeKa JUIS PeIIeHHs )KU3HEHHBIX MPOOIIEM,

- YMETh BIQJICTh CHCTEMOW OHWOJOTHMYECKHX 3HAHUM,
KOTOpPast BKITIOYALT:
OCHOBOIIOJIAT AIOIITUE
NOHATUSL ()KU3Hb, KJIETKA, TKAaHb, OPTaH, OPraHu3M, BUJ,

ouworeHo3,  Ouocdepa;

OHOJOTHYECKHUE TCPMUHBI u

MOTYJISIIIHS, JIKOCHCTEMA,
MeTa0O0IU3M, KJIETOYHBIN

OHOCHUHTE3

roMeocTa3s,
Oernka,

HUMMYHUTCT,
6I/IOHOJ'II/IMepLI, AUCKPETHOCTD,
caMoperyranus, CaMOBOCITPOU3BCACHUC,
HACJICACTBCHHOCTb, N3MCHYUBOCTH, SHCPro3aBUCUMOCTD,

pOCT U pa3BUTHE);




MOCJICACTBUM ACATCILHOCTH;
- pa3BHBaTb KpEaTUBHOE

KU3HEHHBIX TIPOOIEM

MBIIIJICHUEC npu peIcHUA

0) 0a30BbI€ HCCJIEI0BATEIbCKHE /1€l CTBHS:

- BIAJACTh HaBBIKAMH  Y4eOHO-HMCCIICIOBATEIILCKOW U

IIPOEKTHOM /1€ATEIbHOCTH, HABBIKAMU pa3peleHus Npooem;
- BBISIBIIAATH IIPUYMHHO-CIIECTBEHHBIE CBA3U u
aKTyaJIM3UpOBaTh 3a7ady, BBIIBHUTaTb TMIIOTE3y €€ pElICHUs,
apryMEHTBI

HaXOIUTh ibs:¢

YTBEPKJICHHUM, 3aaBaTh IapaAMETPbI U KPUTEPUH PELICHUS;

JIOKA3aTeIbCTBA  CBOMX
- AHaJIM3MpOBATh IMOJYYECHHBIE B XOJ€ pEUICHUS 3aJa4u
pe3ynbTaThl, KPUTUYECKH OLIEHUBAaTh MX JIOCTOBEPHOCT,
MIPOTHO3MPOBATh N3MEHEHUE B HOBBIX YCIOBHSIX;

- yMETh
MPaKTUYECKYIO 00JIaCTH JKU3HEIEATEIbHOCTH;

HepeHOCI/ITB 3HAHUA B HOSHaBaTeJ'IBHy}O 158
- YMETh HHTETPUPOBATH 3HAHHS W3 Pa3HBIX MPESIMETHBIX
obnacreii;

- BBIBHTaTh HOBBIC WJICH, IIpeajiaratb OpPHUTHHAIBHBIC
MTOJIXOJIbI M PEIICHUS;

- CHOCOOHOCTh HX HCIIOJB30BaHMS B II03HABATEILHOH U

COHHaHBHOﬁ IMPaKTHUKE

Oouonoruueckue Teopuu: kierounas teopus T. IlIBanHa,
M [Ilneiinena, P. BupxoBa; KIOHAJIbHO-CEIEKTUBHOTO
ummynurera I1. Opmux, 1.1. MeunukoBa, XpoMOCOMHas
Teopuss  HacienctseHHocth  T.  Moprana, 3akoH
3apoabimieBoro cxojcrsa K. bapa, aBontonroHHas Teopust
Y. JlapBuHa, CHHTETUYECKAs TEOPHUS IBOJIIOLUHU, TEOPHUS
antponorenesza Y. lapsuna; Teopus 6uoreoreHoza B.H.
Cykauépa;

yuennss H.M. BasunoBa - o IlenTpax

MHOTOOOpa3usi ¥ NPOUCXOXKJEHUS  KYJIbTYpPHBIX
pactenuii, A.H. CeBeprioBa - 0 NmyTaX U HamnpaBIEHUSIX
sBomtoninu, B.U. Bepnasnckoro - o 6uocdepe;

3aKOHBI (€AMHOOOpPa3Usi MOTOMKOB IEPBOTO IMOKOJIEHHS,
paciernyieHusi IpU3HaKoB, HE3aBUCUMOTO HACJEI0BaHUS
npusHakoB [. MeHzens, CIEMJIEHHOTO Haclaeq0BAHUS
IIPU3HAKOB M HAPYIIEHHUs cleIuieHns reHoB T. Moprana;
TOMOJIOTHYECKHUX HACJIEICTBEHHOU

I'CHETHYCCKOT'O

pAIOB B
H.N. Basuiona,
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapIieBoro

HN3MCHYHNBOCTH

cxonctea K. bopa, Ouorenermueckoro 3akoHa DO.
I'exkens, @. Mromiepa);

NPUHIUIBI (YUCTOTHI TAMET, KOMITJIEMEHTAPHOCTH);
npaBuna (MuHEMyMa HO. JluOuxa,
MUPaMUJIbI YKcesl, OMOMACChl U SHEPTUN ),
runote3bl (koauepBaTHo A.M. Onapuna, MEepBUYHOTO
oymbona JIx. Xongeitna, wmukpochep C. Doxkca,

pubo3uma T. Uek);

SKOJIOTUYECKOU

- chopmupoBaTh yYMEHHUS PACKpPBIBATh COJIEp)KAHUE
OCHOBOTMOJIATAIOIIUX OHOJOTHYECKHX TEOPUN U THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTalMOHHOM,
ABOJIIOLIMOHHOM, IPOUCXOXKJICHUS >KU3HU UM YEJIOBEKa;
BIIAJICHMC CHUCTEMOM 3HAaHMH 00 OCHOBHBIX METOJax




HAyYHOTO TO3HAHMS, WCIOIB3yeMbIX B OHOJOTHUECKUX
UCCIICIOBAHUSAX  JKUBBIX OOBEKTOB W  DKOCHCTEM
(omucanue, wu3MepeHUE, MPOBEACHHE HAOIIOACHUN);
Crioco0amMyl  BBISBICHHST UM OIICHKH aHTPOIMOTEHHBIX
VW3MEHEHUH B IPUPOJIE;

- chopMupoBaTh YMCHHUS pacKpbIBaTh
OCHOBONIOJIATAIOIME  OWOJOTHYECKHE  3aKOHBI U
3akoHomepHoctd (I. Mennpens, T. Moprana, H.W.
Baswiiona, DO. I'ekkens, @. Mromnepa, K. bapa), rpanuiist
WX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

- YMETh BBIJICIIATH CYIIECTBEHHBIC TPU3HAKU:

CTPOCHUS BHUPYCOB, KJICTOK MPOKAPHUOT U DYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHM3MOB, BHJIOB,
OHMOreo1eH030B, SKOCUCTEM U OHochepsl;

CTPOCHUS OpPraHoB W CHCTEM OpPraHOB pPacTCHUH,
’KUBOTHBIX, YEJIOBEKA; MPOLECCOB XKU3IHEACATEIbHOCTH,
MPOTEKAIONIMX B OPraHu3Max pacTeHHM, XUBOTHBIX U
YeJI0BEKa,

OHMOJIOTHYECKUX MPOIIECCOB: oOmenHa BEILIECTB
(MeTabonu3M), MHGOPMAIIMU W TIPEBPAIICHUS SHEPIHH,
OpoJkeHus, aBTOTPOGHOTO U TeTepOTPOGHOTO THUIIOB
nuTaHus, POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Melo03a,
rameToreHesa, AMOpuOreHesa, MOCTIMOPHOHAIHHOTO
pa3BUTHA, PA3MHOXKEHUS, HHIUBUIYAIbHOTO pPa3BUTHUSA
opranu3Ma (OHTOreHe3a), B3aWMOJEUCTBUS TEHOB,
rerepo3uca;  JEHCTBUH  HCKYCCTBEHHOTo  0TOOpa,
CTaOWIM3UPYIOLIETO, JABIKYIETO U Pa3pbIBAIONIETO
€CTECTBEHHOTO oTbopa; AIIOTIATPHYECKOTO u
CUMMATPUYECKOTO BUJI000pa30BaHUS; BIIUSTHUS
JOBUKYIINX CHJI SBOJIONUU Ha TEeHO(OHJ MOMYJISIUY;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWuTaHus,




Yepe/OBaHMUS HAMPABICHHUN SBOJIOIMH; KPYroBOpoOTa
BEIIECTB M MOTOKA SHEPTUHU B IKOCHCTEMAX;

- mpuoOpecTd OMBIT MPUMEHEHUST OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHWS, HCIOJB3YEeMBbIX B OHOJIOTHU:
HAOJIOJICHUS. ¥ ONUCAHUS KUBBIX CHCTEM, TPOIECCOB U
SIBIICHUH; OpPraHu3allid W TPOBEACHUS OHOJIOTHYECKOTO
OKCIICPUMEHTA,  BBIIBWKCHHS  THIIOTE3,  BBIABIATH
3aBUCUMOCTH  MEXKJIY HCCICAYEeMBbIMH  BEIIMIHMHAMH,
OOBSCHATH TOJIYYEHHBIC PE3YNIbTAThl U (POPMYITHPOBATH
BBIBOJIBI C UCTIOJIL30BAaHUEM HAYIHBIX TIOHSTHH, TEOPUH U
3aKOHOB;

- chopMUpOBaTh YMEHHUS BBIJCIATH CYIIECTBCHHBIE
MPHU3HAKA BHPYCOB, KIETOK TPOKAPHOT H DYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHM3MOB, BHJIOB,
OMOTEOIIEHO30B U JKOCHUCTEM; OCOOCHHOCTH TPOIECCOB
oOMeHa BEIIECTB W TPEBPAIICHUS DHEPTUM B KIIETKE,
doTocHHTE3a, IUIACTUYECKOTO W DHEPreTHYECKOTO
oOMeHa, XEMOCHHTE3a, MHTO3a, Meiio3a,
OTUIOIOTBOPEHHUS, pa3BUTHS u pPa3MHOXKEHUS,
WH/IMBUYaJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
OopbOBI 3a CYIIECTBOBAHHWE, €CTECTBEHHOTO OTOOpa,
BUJI000pa30BaHusl, MPHCIIOCOOICHHOCTH OPraHU3MOB K
cpene OOWTaHWs, BIUSHHUS KOMIIOHCHTOB JKOCHUCTEM,
AQHTPOTIOTEHHBIX M3MCHEHHH B 9JKOCHCTEMax CBOCH
MECTHOCTH, KPYroBOpOTa BEIIECTB M MPEBpAIICHHE
sHepruu B onocdepe;

- chopMUpoBaTh yMEHHUS TMPUMEHSTH MOJyYCHHBIC
3HaHUS 711 OOBSICHEHHs] OMOJIOTMYECKUX MPOIECCOB U
SBIIGHUH, AN TPUHITUA TPAKTUYECKUX pEIIeHUuN B
MOBCEHEBHOM  KM3HU C  IeNpl0  oOecreueHus
0E30MacHOCTH  CBOEro0  37I0POBbS U 3JIOPOBBS




OKpYXKAIOIIKX JIIOAEH, COOMIOACHUs 3740pOBOr0 00pasa
JKU3HHU, HOPM TpPaMOTHOIO IOBEAEHHUS B OKpYKarollen
OPUPOIHON  cpele;,  TNOHMMaHWE  HEOOXOJUMOCTHU
UCII0JIb30BAaHUsl JOCTMIKEHU COBPEMEHHOH OnoJiornu u

OMOTEXHOJIOT Ui UL PpanMOHAaIbHOTO
IIPUPOOTIOJIB30BAHMS; YMEHHUE HCIIOJIb30BAThH
COOTBETCTBYIOLIUE apryMEHTHI, OMOJIOTHYECKYTO

TEPMHUHOJIOTHIO W CHMBOJIMKY JUISI JIOKa3aTelbCTBA
pPOJICTBA OPTaHM3MOB Pa3HBIX CHCTEMATHYCCKHX TPYIIIL;
B3aMIMOCBSI3U OPTaHU3MOB U CpeIbl OOWTAHUS; CIUHCTBA
YEJIOBEYECKUX pac; HE0OXOJAMMOCTH 30pOBOTO oOpasza
JKU3HH, COXPaHEHUs Pa3sHOOOpasvs BHUIOB M ISKOCHCTEM,
KaK  YCJIIOBHSI  COCYIICCTBOBAHHS  TNPUPOJBI U
YeJIOBEUECTBA,

- chOpMHPOBATH YMEHUS peliaTh OMOJOTHUECKHE 3aa9H,
COCTaBIIAITh T€HOTUIMYECKHE CXEMbl CKPEIIMBAHMS IS
pa3HBIX TUIOB HACJIEIOBAHMS MPU3HAKOB y OPraHU3MOB,
COCTaBIIAITh CXEMbI IIepeHOCa BEIIeCTB W HSHEPru B
9KOCUCTeMax (LIeTH MUTAHUsI, MUIIEBbIE CETH), BBISBIATh
MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEX]y HCCIIETyeMbIMU
OMOJIOTHYECKUMH 00bEKTaMHU, MPOLIECCAMU U SBICHUSIMU;
JIeNIaTh BBIBOJIBI U MPOTHO3bI Ha OCHOBAHUM IMOJIyYEHHBIX

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

BKIIFOUAOMIYHO TICCBAOHAYYHBIC 3HAHUS M3 PA3TUYHBIX
HNCTOYHUKOB (Cpe)lCTBa MacCcoBOM I/IHCI)OpMaI_[I/II/I, HAay4YHO-
MOMYJIAPHBIC MaTepI/IaJ'ILI); HHTCPpHIPECTUPOBATE 3TUYCCKUC
ACIICKTbI COBPEMCHHBIX HCCIIeJOBAaHUN B 6I/IOJ'IOFI/II/I,
MCIUIINHC, 6PIOT€XHOJ'IOFI/II/I; paccMaTpuBaTb ri00aabHbBIC
9KOJOTHYCCKUEC HpOGJ’IeMLI COBpPCMCHHOCTH,
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dbopMUpPOBATh MO OTHOIICHHIO K HHM COOCTBEHHYIO

Mno3nuuK, YMCHHC OLCHHUBATL OSTHUYCCKUC  ACIICKTHI

COBPEMEHHBIX HCCIIEIOBAaHUI B 00JaCTH OMOTEXHOJIOTUU

u TE€HETUYECKUX TEXHOJIOTHI (kroHUpOBaHME,
UCKYCCTBECHHOE OILIOJJOTBOPEHHE, HaIlpaBJIEHHOE
U3MEHEHHE TEeHOMa M CO3JaHH€  TPaHCTE€HHBIX
OpraHu3MOB);

- copmMupoBaTh yYMEHHUS CO3/1aBaTb COOCTBEHHBIE
NUCbMEHHBbIE M  YCTHbIE COOOIIEHHS Ha OCHOBE
OMOJIOTHUECKOU uHdopmauu u3 HECKOJIBKUX
HCTOYHHUKOB, TIPaMOTHO HCII0JIb30BaTh TMOHSATHHHBIN

amnmapaT OMoJIoTHH;

- yMeTb
SKCIEPUMEHTAJIbHBIMU CpEJICTBaMHU, (QOpMYIUpYs Ielb

BBIIBUI'AaTh TUIIOTE3HI, HpOBepﬂTL nux
WCCIICIOBAHUS, aHAJIM3UPOBATH IMOJTYYCHHBIC PE3yIbTaThl
U JIeJ1aTh BBIBOJIBI,

- NpPUHUMATh YYacTHE B HAYYHO-HCCIICIOBATECIIbCKON
pabore 1O OWOJOTHMH, OKOJOTMH ¢  MEIUIIMHE,
MPOBOMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB M
NyOJIMYHO TIPEJCTABIIATh IOJYYCHHBIC PE3YJIbTAaThl Ha

YUEHUYECKUX KOH(DEPEHIHUSIX Pa3HOTO YPOBHS;

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHanusa u
UHTEPIpETAINH
uHpopMalnu, U
nH(pOpMaMOHHBIE
TEXHOJIOTUH ISt
BBITIOJTHEHUS 3a7a4
npodeccruoHaIbHON

B o6nactu OCHHOCTHU HAYYHOI'O IMO3HAHMA:

- C(I)OpMI/IpOBaHHOCTb MHUPOBO33pCHHA, COOTBCTCTBYROIICTO
COBPEMCHHOMY YPOBHIO Ppa3BHUTUSI HAYKU U O6IJ.[€CTB€HHOI>1
Auaiaore KYyJIbTYD,
CBOC€TO MECTa B

IIPpAaKTHUKHU, OCHOBAHHOI'O Ha

CIOCOOCTBYIOIIETO OCO3HAHHUIO
MOJIUKYJABTYPHOM MHUPE;

- COBEPLICHCTBOBAHUE S3BIKOBOM M YHUTATENbCKOW KYyJIbTYpPBI
KaK CpElICTBAa B3aUMOACUCTBMSI MEXKIY JIIOABMHM W IIO3HAHUSA
MUDA;

- OCO3HAHHME ILIEHHOCTH HAy4yHOH JAEATEIbHOCTH, TOTOBHOCTb

- copmMupoBaTh
nHpopmMaIuio

BKJTIOYAIONIYI0 TICEBJIOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX
UCTOYHUKOB (CpelCTBa MAacCOBOI MH(OpMAIMK, HAYYHO-
HOMYJISIPHBIE MaTEepPHalIbl); HHTEPIPETUPOBATh AITUYCCKUE

YMEHHUA  KPUTHUYCCKHU
OHOJIOTHYECKOTO

OLCHNBATb
COACPIKaHUAA,

ACIICKTbI COBPEMCHHBIX HCCIIENOBAaHUM B 6I/IOJ'IOFI/II/I,
MCIUIMNHC, 6I/IOT6XHOJ'IOFI/II/I;

- UHTCPHIPCTUPOBATDL ITUUCCKUC ACIICKTbBI COBPCMCHHBIX
HCCIeI0OBaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHCE, 6I/IOTGXHOJ'IOFI/II/I;
paccMaTpruBaTh r00alIbHBIE JKOJIOTHYCCKHE Hp06J'ICMBI
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JEATEIbHOCTH OCYIIECTBIISTh MIPOEKTHYIO u HCCIIEIOBATEIIbCKYIO | COBPEMEHHOCTH, (POPMHUPOBATH MO OTHONIICHHIO K HUM
ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIC, CO6CTB€HHYIO NMO3MIHIKI0, YMCHHUC OLCHHUBATH I3THUYCCKUC
OBHaHGHI/Ie YHUBCPCAJIbHBIMU y‘I€6HBIMI/I IIO3HABATCIIbHBIMU | aACIICKTHI COBPCMCHHBIX I/ICCHel[OBaHI/Iﬁ B oOiactu
ﬂeﬁCTBHHMH: OHOTEXHOIOTUH )41 TC€HCTUYCCKUX TEXHOJOTUH
B) paboTa ¢ HHpOpManuei: (KJIOHMpOBAaHWE,  HMCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
- BJIaJICTh HABbIKAMMU IIOJTYUYCHUS I/IH(l)OpMaIII/II/I 13 UCTOYHUKOB | HAIIPABJICHHOC NU3MCHCHUC TréHoMa u CO31aHHUC
Pa3sHbIX THUIIOB, CaMOCTOSATECIIBHO OCYHICCTBJIATH INOUCK, | TPAHCTI'CHHBIX OpFaHI/ISMOB);
aHaJIM3, CHUCTEMATH3alMI0 M MHTEpHpeTanuio HHPOpMaluH | - CcPOpMHUPOBATH YMEHUS CO3/4aBaTb COOCTBEHHbIE
Pa3JIMIHBIX BUAOB U q)OpM MMpEaACTaBJICHUA, IINCBbMCHHBIC u YCTHBIC COO6HI€HI/I$[ Ha OCHOBC
- Cco3JaBaTh TEKCTHl B pa3UYHBIX (dopMarax ¢ ydeToM | OMOJOTHYECKOU uHdopmaIuu u3 HECKOJIBKUX
Ha3HAYCHUA I/IH(l)OpMaIII/II/I n HeJ’IeBOI\/'I ayanuTOpuH, BI)I6I/Ipafl HNCTOYHUKOB, T'paMOTHO HCIIOJIB30BAaTh HOHATHHHBIN
ONTUMAIBHYIO (OPMY IIPEICTABIICHHS ¥ BU3YAIH3AIlNN; amnmapaT OuoJIoTUn
- OOCHUBATH NOCTOBCPHOCTH, JICTUTUMHOCTD I/IH(l)OpMaIII/II/I, (M
COOTBETCTBUEC MMPABOBBIM U MOPAJIBHO-3TUYCCKUM HOpMaMm;
- WCTIOJIb30BaTh CpencTBa HH(POPMAITHOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B pPENICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OpraHW3alMOHHBIX  3a1a4  C
coboIeHeM TpeboBaHU SPrOHOMUKH, TeXHUKH
0€30MacHOCTH, TUTHEHBI, PeCypCcOCOEpeKeHHs, TPABOBBIX H
ATHYECKHX HOPM, HOPM HH(DOPMAITHOHHON 0€301acCHOCTH;
- BJIQJICTh HaBbIKAMH PACIO3HABAHUS M 3alIUTHI MH(POpMALIUH,
MHPOPMAIIMOHHOM 0€301TaCHOCTH JIMYHOCTH
OK 04. DddekTuBHO | - TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U |- CchOPMUPOBATH yMEHHUSA CO3[aBaTh COOCTBEHHbBIC
B3aMMO/ICHCTBOBATh M | CAMOOTIPEICIICHHIO; NUCHbMECHHBIE W  YCTHBIE COOOIICHHS Ha OCHOBE
paboTtath B | -OBJIaJICHHE HaBBIKAMHU y4eOHO-HCCIIeI0BATEIbCKOH, | OMOJIOTHYECKON uH(pOpMaIuu u3 HECKOJIbKUX
KOJUICKTHBE U | IPOCKTHOM U COIUAIILHOM JICATEIILHOCTH; UCTOYHUKOB, T'PAMOTHO HCIOJIb30BaTh TMOHSTHUHBIN
KOMaH/Ie OBiaeHne  YHMBepPCAIbHBIMH  KOMMYHHMKATHBHBIMH | armapar OUOJIOTHY;
AelcTBUSIMU: - yMeTh BBIJBUTaTh TUIOTE3bl, MPOBEPITH UX

0) coBMecTHasA AeATEJbHOCTD.
- MOHMMATh M MCHOJIb30BaTh IMPEUMYILECTBA KOMAHJIHOU M
WHIUBUIYAIbHOU PaOOTHI;

HKCIIEPUMEHTAIbHBIMU CpeACTBaMU, (HOpMYIUPYs LElb
MCCJIEOBAHMS, aHAJIM3UPOBATh MOJIYYEHHBIE PE3YJbTAThI
U JIeNaTh BBIBOJIbI;
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- IIPpUHHUMATDb neiaun COBMECTHOM ACATCIBbHOCTU,

OpraHu30BBIBATL W KOOPAMHUPOBATH JCUCTBUSA IO €€
JOCTHKEHHIO: COCTABIIATH IUIAH JEHCTBUM, paCIpenesaTh POJIH
C y4eToM MHEHHMHA YYaCTHHUKOB OOCYKIAaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

- KOOpPAMHUPOBATb U BBINOJHATH pabOTy B  YCIOBUSAX
pealbHOTO,

B3aUMO/JICHCTBHS,

BUPTYAJIBHOTO 51 KOMOMHHUPOBAHHOT'O

- OCYHIECCTBJIATH IMO3UTHBHOC CTPATCITHMYCCKOC IMOBCACHHE B

Pa3IMYHBIX CUTYyalusIX, MPOSBIISITH TBOPYECTBO Hu
BOOOpakeHHE, OBITh MHUITUATUBHBIM

OeBJaaaenue YHUBEPCAJIbHBIMHA peryJasiTHBHBIMH
JeHCTBUSIMM:

') MPUHATHE ce0s M IPYTHX JI0/Ieii:

- NPUHUMATh MOTHUBBI W apPryMEHTHl JAPYTrUX JIOJCH IpH
aHaJM3e Pe3yabTaTOB JCATEILHOCTH;

- MPU3HABATh CBOE MPABO M MPABO JPYTUX JFOJICH HA OMINOKH;

- pa3BHBATh CHOCOOHOCTh IOHUMATh MHUP C MO3UIHU JPYroro
YeoBeKa.

- IPUHMMAaThb YYacTHE€ B HAay4HO-HCCIEOBATEIIbCKON

pabore 1O OHONOTWMH, DSKOJOTMM W  MEAULUHE,
IPOBOJUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB U
nyOJIMYHO MPEJICTaBISITh IOJYyYEHHbIE PE3YJIbTaThl Ha

YUCHHUYECKUX KOH(PEPEHIUSIX PA3HOTO YPOBHS

OK 07.
CoeiicTBOBaTEL
COXpaHEHUIO
OKPY’KaIoIlel Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
H3MEHEHUHN KIUMaTa,
TIPUHIIUIIBI
OepeKIIMBOTO
MIPOU3BO/JICTBA,
3pPeKTUBHO
JIeliCTBOBATH B

B o06acTH 3K0J10rH4eCcKOro BOCIIUTAHUA:

- c(hOpMHUPOBAHHOCTh SKOJOTUYECKOU KYIbTYpbl, TOHUMAHHUE
BJIMSIHUS COLIMATIbHO-D)KOHOMHUYECKUX MTPOIIECCOB HA COCTOSIHUE
MPUPOJTHON M COITMANBHOW CpENbl, OCO3HAHWE TI00aTBLHOTO
XapakTepa SKOJOTHUECKHUX MPoOIIeM;

- IUIAHUPOBAHHUE U OCYILECTBJICHHE JIEUCTBUI B OKPYKAIOIIEH
Cpele Ha OCHOBE 3HaHUs LEeJed YCTOWYMBOIO pa3BUTHUS
YeJIOBEUYESCTBA,

AKTUBHOE  HENpUATHE  JEHUCTBUH,
OKpYyKarollen cpene;

- YMEHHE MPOTHO3MPOBATh HEOIATONPHUSATHBIC IKOJIOTHUYECKHE

IMPUHOCAIIUX Bpea

NOCICACTBUSA NPCAITPUHUMACMBIX ﬂCﬁCTBHﬁ, npeaoTBpallaThb

- BJIaICTh CHCTEMOM 3HAHMM 00 OCHOBHBIX METo4ax
HAaY4YHOT'O IIO3HAHMA, HCIIOJIb3YCMLBIX B OHOJIOrMYECKUX

UCCIIC/IOBAHUSX  JKUBBIX OOBEKTOB M  DKOCHUCTEM
(ormcanuWe, wW3MepeHue, IMPOBEACHHE HAOJIOJICHHN ),
croco0amMH  BBISIBIICHHSI M OIEHKH aHTPOIOTEHHBIX

W3MEHEHU B IPUPOJIE;

- YMETh BBIABIATH OTJIMYUTENBHBIE MPU3HAKH >KUBBIX
CUCTEM, B TOM 4HCJE€ T'pUOOB, PacCTEHUM, KUBOTHBIX U
YyeNoBeKa; MPUCIOCOOIEHHOCTh BUJIOB K cpesie 0OuTaHus,
abMOTHYECKNX U OMOTHUYECKUX KOMIIOHEHTOB DKOCHUCTEM,
B3aUMOCBS3€EM OpraHu3MOB B coo0IIIeCcTBaXx,

AHTPOIIOTCHHBIX H3MEHEHMH B JKOCHCTEMaxX CBOeH
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Ype3BbIYaNHBIX
CUTYyaLMSIX

HX;

- paciIupCHuC OIIbITA JACATCIIBHOCTH 3KOJIOTHYECKOM

HaIpPaBJICHHOCTH;
y4eOHO-UCCIIeIOBATEIILCKOMH,

- OBJIaACHHUEC HaBbIKaMH

MPOEKTHOM U COIMAJIbHOM JEATEIIbHOCTH.

MECTHOCTH;

- YMETh
OUOJIOTUYECKUX

BBIACIATH CYIICCTBCHHBIC IMPU3HAKN

IPOLIECCOB! oOMeHa BEILIECTB
(Merabommsm), uHGOPMAIMK U TPEBpALLCHHUS SHEPIHH,
Opo’keHHs, aBTOTPO(GHOTO U TETepOTPO(HOrO THUIIOB
NUTaHusA, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeH03a,
raMeToreHesa, HMOpHOreHe3a, IMOCTIMOPHOHAIBHOIO
pa3BUTHS, Pa3MHOXKEHUS, HWHIAWBHIYaTbHOTO pa3BUTHUS
opranu3Ma (OHTOT€He3a), B3aMMOJEHCTBHSI  TEHOB,
oTbOOopa,
CTaOMJIM3HUPYIOMIETO, JBIDKYIIETO W Pa3pbIBAIOIIETO

oTOOpa;

reTepo3nca; NercTBUH HCKYCCTBEHHOTO

€CTCCTBCHHOI'O AJUIOIIaTPHUICCKOTO n

CUMITATPUYECKOTO BHUI000pa30BaHUS; BIIMSTHUSA
JIBIDKYIIUX CHUJI DBOJIONMKA HAa TEeHO(MOH TMOIYJISIHH;
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOWTaHus,
YepeOBaHUSl HANpPaBJICHUI HSBOJIOLMH;

BCIICCTB U IIOTOKA SHCPIruK B SKOCUCTEMAX.

KpPYroBOpoTa

[1IK 4.3.
OcymiecTBIATh
KOHTPOJIb
WCIOJIb30BAHUSA U
OXpaHbI 3eMEJIbHBIX
pecypcos.

I1IK 4.4.
Pa3zpabarbiBath
MPUPOJIOOXPAHHBIC
MEPOTPUSATHSL.

-0CO3HaHUE 00YUYAIOIUMHUCS POCCUUCKON IpaskIaHCKOM
HACHTUYHOCTH; -TOTOBHOCTh K CAMOPA3BUTHIO,
CaMOCTOSITEJILHOCTH U CAMOOIIPE/ICIICHUIO;

-HAJIMYUE MOTUBAIIMK K OOYYEHHUIO M JINYHOCTHOMY Pa3BHUTHIO;
-1[€JICHANPABJICHHOE Pa3BUTUE BHYTPEHHEHN MO3UIIMH JIMYHOCTH
Ha OCHOBE JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH HAPOJI0B
Poccuiickoit @enepariuu, ICTOPUUECKUX U HAIIMOHAIBHO-
KYJIbTYPHBIX TPaAUIUi, (POPMHUPOBAHUE CUCTEMbI 3HAUNMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, aHTUKOPPYIIIUOHHOTO
MHPOBO33PEHUS, TPABOCO3HAHUS, SKOJIOTHYECKOUN KYJIbTYPHI,
CIIOCOOHOCTH CTaBHUTH LIETH U CTPOUTH KU3HEHHBIC TIAHBI,
-OCBOEHHBIE O0OYUYAIOLTUMUCS MEXIPEAMETHBIE TIOHSATUS U
yHHUBEpCalIbHbIE yueOHbIE IEHCTBUS (PETyISITUBHBIE,
[03HABaTEIbHbIE, KOMMYHUKATUBHBIE);

-CIIOCOOHOCTD MX MCITOJIL30BAHMUS B ITI03HABATEIBHON U
COLMAJIBHOM MPAKTUKE, TOTOBHOCTH K CAMOCTOSITEIIbHOMY

-c(hOpMHUPOBAHHOCTbH 3HAHHUI O MECTE U POJIU OMOJIOTHH B
CHCTEME HayYHOTO 3HAHUS; PYHKIIHOHAIBHOM
IPaMOTHOCTH YEJIOBEKA JUTS PEIICHUS )KU3HECHHBIX
npobiem;

-c(hopMHUPOBAHHOCTH YMEHUS PACKPBIBAThH COJICPIKAHUEC
OCHOBOIIOJIATAIOITMX OMOJIOTHYECKUX TEPMUHOB U
TIOHSATHUI: )KU3HB, KIIETKA, TKaHb, OPraH, OPraHu3M, BH/I,
MOMYJISAIINS, SKOCHCTeMa, Ono1ieHo3, ornocdepa;
MeTabo0s3M (0OMEH BEIEeCTB U MPEBPAICHUE YHEPTUH ),
romeocras (caMoperyJsius ), Onocunres Oeka,
CTPYKTypHasi OpraHU3aIus ;KUBBIX CUCTEM,
JTUCKPETHOCTh, CAMOPETYJISIIHS, CAMOBOCIIPOU3BEICHHE
(penpoayKIiins), HACJIECTBEHHOCTh, H3MEHUYHUBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE, YPOBHEBAs
OpraHu3aIus;

-c)OPMUPOBAHHOCTH YMEHUS PACKPHIBATH COJIEPIKaHUE
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IJIAHUPOBAHUIO U OCYLIECTBJICHUIO YU€OHO 1€ TEIIbHOCTH,
OpraHu3aluy y4eOHOTO COTPYJHUYECTBA C TEJarornd4eCKuMu
pabOTHUKAMU M CBEPCTHUKAMH, K YJaCTHIO B IOCTPOCHHUU
WHAMBHYaIbHON 00pa30BaTeIbHON TPACKTOPUH;
-OBJIaJICHUE HaBbIKaMU y4eOHO-UCCIIEA0BATEIbCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

OCHOBOTIOJIATAIOIINUX OMOJIOTUYECKUX TEOPUH M TUTIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallAOHHOM,
HBOJIIOLUOHHOM, MPOUCXOKACHUS )KU3HU U YEJIOBEKA,
-c)OpMUPOBAHHOCTH YMEHHUS PACKPHIBATH
OCHOBOTIOJIATalONUe OMOJOTUYECKHUE 3aKOHBI U
3akoHomepHoctu (I'. Mennens, T. Moprana, H.W.
Basuiiona, 3. I'ekkens, ®@. Mrosmiepa, K. bapa), rpanuiis
WX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

-IIPUOOPETEHHE OTbITa TPUMEHEHHUSI OCHOBHBIX METOJIOB
Hay4HOTO TMIO3HAHUS, UCTIOJIb3yEeMbIX B OUOJIOTHH:
HaOJIIOICHHS ¥ OTIMCAHUS )KMUBBIX CUCTEM, ITPOIIECCOB U
SIBJICHUI; OpraHu3alluy U MIPOBEACHUS OMOJIOTUYECKOTO
OKCIICPUMEHTA, BBIIBIYKECHUS TUITOTE3, BBISIBIICHUS
3aBUCUMOCTH MEXIY UCCIIETYEMbIMU BETUINHAMH,
0OBSICHEHUS TIOJTYYEHHBIX PE3yJIbTaTOB U
dhopMyTHpOBaHUS BBIBOJIOB C UCIIOIH30BAHUEM HAYUHBIX
MOHATUI, TEOPUI U 3aKOHOB;

-c(pOPMUPOBAHHOCTH YMEHHUS BBIJCIATH CYIIIECTBEHHbIE
MPU3HAKU BUPYCOB, KJIIETOK IPOKAPHOT U 3YKapUOT;
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OMOTEOIIEHO30B U AIKOCUCTEM; 0COOCHHOCTH TTPOIIECCOB
oOMeHa BEIIeCTB U MPEBPALIEHHS SHEPTUU B KIIETKE,
dboTocuHTE3a, MIACTUYECKOTO U YIHEPIeTUYECKOTO
oOMeHa, XeMOCHHTEe3a, MUT03a, Mei03a,
OTUIOIOTBOPEHUS, PA3BUTHSI U Pa3MHOKEHUS,
WHAUBUAYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHe3a),
OOpBOBI 3a CYIIECTBOBAHKE, €CTECTBEHHOI'O 0TOOpA,
BUI000pa30BaHus, TPUCIIOCOOICHHOCTH OPTaHU3MOB K
cpene oOuTaHus, BIUSAHUS KOMIOHEHTOB 9KOCHUCTEM,
AHTPOTIOTEHHBIX U3MEHEHUH B 9KOCUCTEMAaX CBOCH
MECTHOCTH, KPYrOBOPOTa BELIECTB U MIPEBpAILlEHNE
SHEprum B buocdepe;

-c)OPMUPOBAHHOCTh YMEHUS MMPUMEHSTH MOTYICHHbBIE
3HAHUS 1151 OOBSICHEHUSI OMOJIOTHYECKHUX MPOIECCOB U
SIBIIGHUH, JIJIS1 IPUHATHUS IPAKTUYECKUX PEIICHUN B
MOBCETHEBHOM JKHM3HHU C IENbI0 00eCTIeueHust
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0€301aCHOCTH CBOETO 3/I0POBbS U 3JI0POBBS
OKpYKAIOIIUX JIFOAEH, COONIIOICHNs 3I0POBOTO 0Opas3a
JKW3HU, HOPM TPAMOTHOTO TIOBEICHUS B OKpYKarolen
MPHUPOJIHON cpeie; MOHUMaHNEe HeOOXO0IMMOCTH
MCII0JIb30BaHUS JOCTH)KEHUH COBPEMEHHOM OMOJIOTUU U
OMOTEXHOJIOTUH /ISl PAIlMOHAIIBHOTO
MPUPOIOTIONH30BAHMS;

-c()OpMHUPOBAHHOCTh YMEHHS PEIIaTh OMOJIOTHIYECKUE
3a/1a4, COCTABJISTh TEHOTUITUYECKUE CXEMBI
CKpEIIUBAHMS JIJIsl PA3HBIX TUIIOB HACTIEOBaHUS
MIPU3HAKOB y OPTaHU3MOB, COCTABIIATh CXEMBI MIEpeHOCa
BEIIIECTB U SHEPTHH B SKOCUCTEMaxX (I[eMH MUTaAHU,
MIUIIEBHIE CETH);

-c(hOpMHUPOBAHHOCTh YMEHHI KPUTHUECKH OIEHUBATH
nHpopMaIrio OMOIOTHIECKOTO CONEePKAHUS,
BKJTFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3IMIHBIX
HMCTOYHHUKOB (Cpe/ICTBA MacCOBOM MH(OpMaIUU, HAyIHO-
MOMYJISIPHbIE MaTepHalIbl); HHTEPIPETUPOBATH STUUECKHE
aCMeKThl COBPEMEHHBIX UCCIIEIOBaHUI B OHOJIOTHH,
MEIUIIMHE, OMOTEXHOJIOTHH; pacCMaTpUBaTh TJI00ATbHBIC
9KOJIOTMYECKHE MPOOIIEMBbI COBPEMEHHOCTH,
(bopMUPOBATH MO0 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

-c(pOpMUPOBAHHOCTh YMEHUI CO3/1aBaTh COOCTBEHHbBIE
MUCbMEHHbBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
Ouonoruueckoi HHGOPMaIMU U3 HECKOJIbKHUX
HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHSITHIHBIH
anmnapart OMOJIOTUH.
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2. CTpyKTypa M coaep:xkaHue 0011e00pa30BaTe/IbHON TUCUMILINHBI

2.1. O0bemM JUCHMINIMHBI M BUABI Y4eOHOU padoThI

. Oo0bem B
Bua yyeOHOM padoThI
yacax
O06bem 00pa3oBaTeIbHOM MPOrPAMMBI JUCHHUIIHHBI 72
OcHOBHOE cogepKkaHue 72
B T. U.:
TEOpEeTHYECKOE 00yUueHre 54
MPAKTUYECKUE 3aHITHUS 18
IIpodeccroHATbHO-OPHEHTHPOBAHHOE COAEPKAHUE 10
B T. 4U.:
TEOpeTUYeCcKoe 00ydeHue 2
PaKTUYECKUE 3aHATUS 8
IIpomexkyTouHast aTTecTanus B popme
aud epeHIMPOBAHHOIO 3a4eTa
NTOTI'O 72
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2.2. TemaTu4eckuii JIaH U COAEePKAHUE JUCUMUILIMHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuasia (0CHOBHOe M IPo¢ecCHOHAIbHO-OPHMEHTHPOBAHHOE), O0bem | Dopmupyemble
pa3iesioB U TeM JIadopaToOpHbIEe U NMPAKTHYECKUE 3aAHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHH) 4YacoB | KOMIIETEHUHH
1 2 3 4

Pa3nea 1. KiieTka — CTpYKTYPHO-(YHKIMOHAJIbHASI €INHULA KHBOT'0 18
Tema 1.1. OCcHOBHOE cOolep:KaHue 2 OK 2
BuoJiorus kak Teoperuyeckoe o0yueHue: 2
Hayka. Oomas CoBpeMeHHbIE 0Tpaciu OHOJOTUUECKUX 3HAaHUH. CBSA3b OMOJIOTUH C IPYTUMU HayKaMu: OMOXUMHUS,
XapaKTEPUCTUK | Guodusnka, OMOHKKa, TeHoreorpadus u ap. Poiabs u mecto Onosioruu B GOpMHUPOBAHUN COBPEMEHHOM
4 KH3HH Hay4yHOU KapTHUHBI MUpa. Y POBHU OpraHU3aluy kuBoil marepun. OO0I1ast XxapakTepuCcTHKa KU3HH, CBOICTBA

JKUBBIX CUCTEM. XHUMHUYECKHI COCTaB KJIETOK
Tema 1.2. OcCHOBHOE CcO/Iep:KaHue 4 OK-1
CTpyKTypHO- Teoperuueckoe o0yueHue: 2 OK-2
¢ynkunonanbn | Knerounas teopus (T. IlIsann, M. lneiinen, P. Bupxo). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOM OK-4
ast Opra"Hu3anmst | Teopuu. TUIbI KJIIETOYHOW OpraHU3aliK: TPOKAPUOTUUECKUH U SyKapUOTUYECKU. OTHOKJIETOYHbIE U
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOCHHE TPOKAPUOTUUECKON KIIeTKH. CTpOEHUE 3YKApUOTUYECKOU KIETKH.

Hexnerounsie ¢hopMmebl sxu3HU (BUPYCHI, OakTeprodarn)

IIpakTHYecKkHne 3aHATHS: 2

[IpuoOperenue onbITa IPUMEHEHHS] TEXHUKH MUKPOCKOITUPOBAHUS MIPU BBIIOJHEHUH MPAKTUYECKUX padoT: 2

«CtpoeHue KJIeTKH (pacTeHusl, 5)KUBOTHBIE, TPUObI) U KJIETOUHBIE BKIIFOUEHHUS (KpaxMma, KapOTHHOU/IbI,

XJIOPOILIACTBI, XPOMOTILIACTHI)»

[ToarotoBka MUKpOTIpENapaToB, HAOIIOACHNUE C TOMOIIBI0 MUKPOCKOIIA, BHISBICHUE PA3TUYNA MEXIY

M3y4aeMbIMU 00bEKTaMu, GOPMYIHPOBAHUE BHIBOJOB
Tema 1.3. OcHOBHOE CO/Iep:KaHue 4 OK-1
CTpykTypHO- Teoperuueckoe o0yueHue: 2 OK -2
¢yskuHoHAIBH | Xpomocomuas Teopusi T. Moprana. CTpoeHue XpoMOocoM. XPOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHBIE U
ble (PAKTOPBI HErOMOJIOTMYHBIE XPOMOCOMBI, TaIlJIOUTHBINA U AUTUIouaHbINA Habop. Hykneunnossie kucnotel: JJHK, PHK
HACJIeICTBEHHOC | HaXOXKJCHHE B KJIETKE, UX CTpOeHUE U PYHKIIMU. MaTpUYHbIE MPOIIECCHl B KIJIETKE: PeTIMKaIlis, ONOCHHTE3
TH Oenka, pernaparnus. [ eHeTHUeCKuit KO 1 ero CBOMCTBa

IIpakTHyeckne 3aHATHSA: 2




Pemenue 3aaa4 Ha OnpeaeIIeHUE TIOCIEN0BATENBHOCTH HYKICOTHA0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae
M3MEHEHHUs NI0CIeI0BaTeNbHOCTH HyKiteotn 108 JTHK

Tema 1.4. OcHOBHOe coJep/kaHue 2 OK-2
O0Omen BemecTs | TeopeTnueckoe 00yueHue: 2
U npespamenue | [Tonsrtre MeraboIn3M. ACCUMIIIAIINS U JUCCUMUIIIIUS — IBE cTOpoHBI MeTabon3Ma. Tumel oOMeHa
JHEepPIuu B BEIIECTB: aBTOTPOHBIN U reTepoTpoHbIi, a3poOHBIN 1 aHa’poOHbI. [InacTnueckuii oomen. doTocuHTeE3.
KJIeTKe XEeMOCHHTE3
Tema 1.5. OcHOBHOE coJiep:KaHue 2 OK -2
Ku3HeHHBIH Teopernueckoe o0yuyeHue: 2 OK-4
HUKJI KJIETKH. KneTtounslit nuki, ero nepuojibl. MUTO3, €ro CTaJny U NpOUCXOAsIIne mpolecchl. buongornyeckoe
Muto3. Meiio3 3HaueHue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B meito3e. Kpoccunrosep. bruonornueckuit

CMBICJI MeH03a
KoutpoabHas KonTtponbHas padoTa no pasaery «Knetkay 2
padora
Pazjnen 2. Ctpoenue U GyHKIMH OPraHusmMa 20
Tema 2.1. OcHOBHOE coJiep:KaHue 2 OK -2
Crpoenue Teoperuyeckoe o0yueHue: 2 OK-4
oprasHuszma MHOTOKJIETOYHbIE OPTaHU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPraHOB B MHOTOKJIETOYHOM OpraHu3Me.

I'omeocTa3 opranusma u ero noaep >kaHue B MPOIECCe KUZHEIEATEIIbHOCTH
Tema 2.2. OCcHOBHOE CO/Iep:KaHue 2 OK -2
Dopmbl Teopernyeckoe o0yueHue: 2
Pa3MHOKeHUs! ®opMbl pa3MHOKEHHUs OpraHu3MoB. becnonoe 1 nonoBoe pazMHokeHHe. Bupl 6ecronoro pa3MHOKEHUS.
OPraHu3MoB [TonoBoe pazmHoxkenue. ['amerorenes y xuBoTHbIX. Criepmarorenes u oorenes. CTpoeHne MoJIOBbIX

kjeToK. Omio10TBOpeHne
Tema 2.3. OCHOBHOE cOJIep:KaHue 2 OK-2
Onrorenes Teopernyeckoe o0yueHue: 2 OK-4
pacreHuii, NunuBuayanbHOe pa3BUTHE OPraHU3MOB. OMOpuHoreHes u ero craauu. [loctaMmOpuoHanbHbIN EPUO.
“KUBOTHBIX U Craguu mocTAMOPHOHATIBHOTO Pa3BUTHUS y KUBOTHBIX U 4enoBeka. [IpsaMoe u Hempsimoe pa3BUTHE.
yeJI0BeKa buonoruueckoe crapenue u cMepTh. OHTOrEHE3 pacTEeHUI
Tema 2.4. OcHOBHOE CO/Iep:KaHue 4 OK-2
3axonomepHoct | Teopernmyeckoe odyueHHe: 2 OK-4

U HACJICJ0BaAHUA

OCHOBHbBIC TTOHSTUS T€HETUKH. 3aKOHOMepHOCTI/I 06p830BaHI/I$I raMmeT. 3akoHbI I, Mengens
(MOHOFI/I6pI/II[HOC )4 HOJ'II/IFI/I6pI/II[HO€ CKpCH_[I/IBaHI/Ie). BzanmoeicTBre T€HOB

19




HpaRaneCKne 3aHATHUA:

Pemenne 3aa4 Ha OoIMpCACICHUC BCPOATHOCTHU BOSHUKHOBCHHA HACIICACTBCHHBIX ITPU3HAKOB IIPpX MOHO-,
An-, HOJII/IFI/I6pI/II[HOM W aHAJIM3HUPYIOIICM CKPCIIMBAHUH, COCTABJICHUEC M'CHOTUITNMYCCKUX CXEM CKPCIIMBAHUA

Tema 2.5. OCHOBHOE co/lep:KaHue 4 OK-1
CuenienHnoe Teopernueckoe o0yueHue: 2 OK-2
Hacj1eaoBanue 3akonbl T. Moprana. CuemnjieHHOe HacjieI0BaHUE T€HOB, HapylIeHue ciervieHus. Hacnenosanue
NPU3HAKOB MIPU3HAKOB, CIIETUICHHBIX C MOJIOM
IIpakTHYeckue 3aHATHSA: 2
Pemrenue 3agau Ha onpeieneHre BEPOSITHOCTH BOSHUKHOBEHHUS HACTIEACTBEHHBIX PU3HAKOB TIPH
CIIETUIECHHOM HAaCJIeI0BaHUU, COCTaBJICHNE TeHOTUIMMYECKHUX CXEM CKPEIMBaHUS
Tema 2.6. OcHOBHOE coJiep:KaHue 2 OK-1
3axonomepHocT | Teopernyeckoe 00yueHuHe: 2 OK-2
H M3MEHYHUBOCTH | M3MEeHYMBOCTH IPU3HAKOB. BUIbI N3MEHYMBOCTH: HACIIEJCTBEHHAS U HEHACIICICTBEHHAS. 3aKOH OK-4
TOMOJIOTHUECKUX PAA0B B HacieacTBeHHON usmeHunBoct (H.W. BaBunos). Myranmonnas teopust
W3MEHUYMBOCTU. Buabl MyTanuii 1 npuuuHbl UX BO3HUKHOBEeHUA. Kaprotun yenoseka. HacneactBenHbie
3a00seBaHus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIE3HH YeloBeKa. bosie3Hu ¢ HaciencTBeHHOM
MPEAPACIIONOKEHHOCThIO. 3HAYCHUE MEAUITMHCKON TeHETHKH B MIPEIOTBPAIICHUH U JICYCHUH TeHETUIECKUX
3a00JIeBaHMI YelloBeKa
Kourpoasnas Crpoenue u GyHKIUHA OpraHu3Ma 2
padora
Pa3nen 3. Teopusi 3BoJIONNH 6
Tema 3.1. OCHOBHOE CO/Iep:KaHue 2 OK-2
Hcropus Teopernyeckoe o0yueHue: 2 OK-4
3BOJIIOIMOHHOrO | [Teprie sBomtonnonnbie KoHmenuu (JK.b. Jlamapk, XK.JI. Brodgdon). DBomrormonnas teopus Y. lapsuna.
y4YeHHsl. CuHTeTHuecKas TEOpHUsl SBOJIOLUH U €€ OCHOBHBIE IOJIOKEHHUS.
Muxkpossosouu | Mukpo3Bostrorus. [Tomysius Kak 3JeMEeHTapHas eIHMHUIA SBOTIONKHU. [ eHeTHYeCKHe OCHOBBI SBOJIFOLIMH.
| DOnemeHTapHbIe (PAKTOPHI IBOIIOLMU. EcTecTBeHHBIN 0TOOP — HAMPaBISAIONINI (PAKTOP IBOIIOLUH.
BunooOpa3oBanue kak pe3yibTaT MUKPOIBOIIOLUU
Tema 3.2. OcCHOBHOE CO/Iep:KaHue 2 OK-2
MaxkposBoaronu | Teoperuueckoe odydyenue: 2 OK-4
sl Maxkpossomtorus. DopMbl 1 OCHOBHBIE HanpaBieHust Makpoasomoiinu (A.H. Ceseprios). [Tytu
Bo3HnKHOBeHHME | nocTibKeHHsl Onojoruueckoro nporpecca. CoxpaneHre Onopa3HooOpasus Ha 3emiie.
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U pa3BHUTHE
JKM3HU HA 3eMJie

['mnoTte3sl u TeOpUM BO3HUKHOBEHUS kU3HU Ha 3emiie. [losiBiieHHE MEePBBIX KIETOK U UX 3BOJIIOIIUSL.
[IpokapuoTsl u 3ykapuoThl. [IponcxoxaeHne MHOTOKIIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
LAPCTB JYKapHOT

Tema 3.3. OcHOBHOE coJiep:KaHue 2 OK -2
Ipouncxo:xnenue | TeopeTnueckoe 00yUeHHe: 2 OK -4
YyeJi0BeKa — AHTpoImoJiorust — HayKa o yenoBeke. CucreMaTHuecKoe MoJiokeHue yenoBeka. CXoACTBO U OTINYUS
aHTpOIOreHe3 YeJI0BEKa € )KMBOTHBIMU. OCHOBHBIE CTa/IMM AHTPOIIOI'€HE3a. DBOJIIOLNS COBPEMEHHOTO YEJI0BEKA.

UYenoBeueckue pacsl U UX €AMHCTBO. BpeMst v myTu pacceseHus yeioBeKa 1o IUIaHeTe.

[Iprcnoco6aeHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSIM CPEbl
Pa3nes 4. JxoJiorus 18
Tema 4.1. OcHOBHOE coJiep:KaHue 2 OK-1
Jxosornvyeckne | TeopeTrnueckoe o0yqyeHue: 2 OK-2
(hakTophb! 1 Cpenpl 0OuTaHUs OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/AYIlIHAs, TOUBEHHAs, BHYTpUOPTraHU3MeHHast. OU3UKO- OK-7
cpebl KU3HH XMMHUYECKHE 0COOEHHOCTH Cpel OOMTaHUs opraHu3MoB. [Ipucrnoco6ienrs opraHiu3MoB K JKU3HH B Pa3HBIX

cpenax. [Tonstue sxonoruueckoro dakropa. Knaccuduxanms skonorndeckux ¢pakroposn. [Ipasuio

vuanMyMa 0. JInOuxa. 3akoH TonepantHoctu B. llendopna
Tema 4.2. OcCHOBHOE CO/Iep:KaHue 2 OK-1
Honyasinus, TeopeTnueckoe o0yueHue: 2 OK -2
coo01ecTBa, OKoJiornyeckas XapaKTCPUCTHKA BUA U MOITYISIHH. OKOJIOTHYECKAsT HUIIIA BUA. DKOJIOTHUYECKHUE OK-7
IKOCHUCTEMBI XapakTepucTUKH nomyasnuu. CooliecTBa U 3KocucTeMbl. bruorieHos u ero ctpykrypa. CBsizu MexXIy

opranu3zMamu B 6uorieHo3e. CTpyKTypHbIE KOMIOHEHThI SKOCUCTEMBbI: IPOAYLIEHTbI, KOHCYMEHTHI,

peayneHTsl. KpyroBopoT BeniecTB v MOTOK SHEPTUH B 9KocucTeme. Tpoduueckue ypoBHH
Tema 4.3. OcCHOBHOE CO/Iep:KaHue 2 OK-1
buocdepa - Teopernueckoe o0yueHue: 2 OK -2
rjiodajgbHast buocdepa — xxuBas o6omouka 3emin. Passutue npeacrasinenuii o onochepe B Tpynax B.M. Bepuaackoro. OK -7
KoJiornyeckass | OGnactu 6mocdepsl U ee KOMIOHEHTHI. JKuBoe BemecTBo OMocdepsl U ero (yHKINUH.
cucTeMa 3aKOHOMEPHOCTH cyiiecTBoBaHus 6uochepsl. OcobenHoctu 6uocheps! Kak rio0anbHO SKOCUCTEMBI.

Junamudeckoe paBHOBecue B buocdepe. KpyroBopoTsl BemecTB 1 OMOr€0XUMHUYECKUE TTUKIIBI.

I'mo6anpHbIe HKONIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH
Tema 4.4. OcCHOBHOE CO/Iep:KaHue 6 OK-1
Baunsinue Teopernyeckoe o0yueHue: 2 OK-2
AHTPONOreHHbIX | AHTpOIOTeHHbIE BO3eHCTBUS Ha Orocdepy. 3arpsa3HeHns Kak BUJ aHTPOIIOT€HHOTO BO3/1EHCTBHSL. OK-4
(pakTopos Ha AHTpomnoreHHsle Bo3ielcTBHsI Ha aTMocdepy. BosneiictBus Ha ruapocdepy. BozaeiictBus Ha murtocdepy. OK-7
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onocdepy AHTpOTIOTEHHBIE BO3/ICHCTBHSI HA OMOTHYECKHE cOOOIIecTBA. YTIIyOJIEHHO N3Yy4atoTCsl OTXO/Ibl, CB3aHHBIC 1K 4.3
C OIpeIeTICHHON podeccueil/cCnenarTbHOCThIO 1K 4.4
IIpodeccnoHATbHO-OPHEHTHPOBAHHOE CO/IeP:KaHHE MPAKTHYECKOr0 3aHATUS 2
[Ipaktudeckoe 3ansTre «OTX0AbI MPOU3BOACTBA». Ha ocHOBe (enepanbHOro KiaccupuKamoHHOTO
KaTaJiora OTXO0B OIPENENATh KIacC OMAaCHOCTH OTXOJIOB; arperatHoe COCTOSIHUE U (U3NIECKyI0 popmy
OTXO0JI0B, 00pa3yromuxcs Ha pabodeM MecTe / Ha 3Tanax MpOU3BOJICTBA, CBA3aHHBIE C OTIPEACICHHOM
npogeccueil/crnennanbHOCTBIO

Tema 4.5. OcHOBHOE coJiep:KaHue 6 OK -2

Bausinue Teopernyeckoe o0yueHune: 2 OK -4

COLIUAJILHO- 310poBbe U ero cocTapJstonue. ®akTopsl, MOJOKUTEITHHO U OTPUIIATEIHHO BIUSIONINE HA OPTaHU3M 2 OK-7

IKOJIOTHYECKHX | yejoBeka. [Ipobiaema TeXHOTEHHBIX BO3ICHCTBHI Ha 3I0POBBE UEIOBEKA (IIEKTPOMArHUTHEIE TTOJIS, 11K 4.3

(¢axTopos Ha OBITOBast XUMUSI, N30BITOYHBIC ITYMBI, PAJUAIINS U T.I1.). AJanTaius OpraHu3Ma 9ejioBeka K (hakropam 1K 4.4

310pOBbeE oKkpyxaromeit cpensl. [IpuHIune! hopMupoBanus 310poBbecOeperaroniero nopeaeHus. Ousnueckast

yeJioBeKa AKTUBHOCTbH M 3JI0POBbE. BHOXUMUYECKUE aCTIeKThl PAIIHOHAIBHOTO TTUTAHHS
IpodeccuonaTbHO-OPHEHTHPOBAHHOE COIeP:KaAHME MPAKTHYECKOT0 3aHATHS 2
Bnusiare abnotnueckux GpakTopoB Ha yesioBeka (Irym, Temreparypa, pusudeckas Harpy3ka u T.1),

M3Yy4YEeHHE MEXaHU3MOB aJlalTallii OpraHu3Ma 4eJlOBeKa K HUM U 00bSICHEHHE MOJTyYEHHBIX PE3YIbTaTOB U
(dhopmMynupoBaHue BbIBOIOB (IMCbMEHHO) C MCIOJb30BAaHUEM HaYYHBIX IMOHSATHH, TEOPUN U 3aKOHOB

KoutpoabHas 2
KonTtponpHas padoTa no pasaeny « IKOJOTHS

padora

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepkaHMe (CoAepKaHue MPUKJIATHOTO MOILYJIs1)

Paznen 5. buojgorus B :KM3HHA 8 OK-1

Tema 5.1. OcHOBHOE coJIep:KaHue 4 OK-2

buorexnosiorun | IpodeccHoHATbHO-OPMEHTHPOBAHHOE CO/IEP:KAHHE TEOPETHYECKOT 0 3aHATHS: 2 OK-4

B JKH3HU buoTtexHonorus kak Hayka U Mpou3BoACTBO. OCHOBHBIE HAMPaBIECHUS COBPEMEHHON OMOTEXHOJIOTHH. 2 11K 4.3

KaKI0I0 Mertobl OuorexHonoruu. OObEKThl OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHYECKIX U T€HETUYECKIX 1K 4.4
sKcriepuMeHToB. [IpaBuia norcka u aHanu3a OMOIKOJIOTHYECKON MH(GOPMAIIUU U3 PA3IMUYHBIX HCTOYHUKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTEepaTypa, CpeCTBAa MacCOBOM HH(pOpMaIy, ceTh IHTepHeT u npyrue)

IIpakTHYecKkue 3aHATHS: 2

Keiicbl Ha aHanu3 nHGOPMAIIUN O HAYYHBIX JOCTHKEHUSX B 00JIACTH T'€HETHYECKUX TEXHOJIOTUH,
KJIETOYHOM MHXEHEePUH, MHUIEBbIX OMOTEXHOJIOTHiA. 3aluTa Kelca: mpeCcTaBlieHne pe3yIbTaTOB PEIIeHHs
KEMCOB (BBICTYINICHHE C NPE3CHTAINEH)
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Tema 5.2. OcHOBHOE coJiep:KaHue 2
buorexnoyiorun | IpodeccuoHATbHO-OPHMEHTHPOBAHHOE CO/IeP:KaAHHE MPAKTHYECKOr0 3aHATHS . 2 OK-1
B 2 OK-2
NPOMBIIVICHHOC . . OK-4
™ PasBuTHe MpOMBINUIEHHONW OMOTEXHOJIOTHIA U €€ IPUMEHEHHUE B KU3HH YEIIOBEKA, TOUCK U aHAJH3 OK - 7
nHGOpMAIMY U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas ¥ yueOHO-HaydHas IUTepaTypa, CpeACTBAa MacCOBOM IIK 4.3
uHpopMmanuy, cetb IHTEepHET U apyrue) TIK 4.4
Tema 5.3. OCcHOBHOE cOo/lep:KaHue 2 OK-1
buorexnosioruun | IpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEP:KaHUE MPAKTHYECKOT0 3aHATHS 2 OK-2
U TexHu4yeckue | Pa3Butue OMOTEXHOJIOTUN C MPUMEHEHHUEM TEXHUUECKUX cucTeM (OnomHXeHepus, OnonHpopmaTuka, 2 OK-4
CHCTEMBI OMOHMKA) ¥ UX IPUMEHEHUE B )KM3HU YEJIOBEKA, TOUCK U aHaJIu3 MH(OPMALIMU U3 PA3INYHbIX HICTOUHUKOB 11K 4.3
(HayuHas ¥ yueOHO-HAYYHas JINTEpaTypa, CPeICTBAa MAaCCOBOI MH(pOpPMAINH, ceTh VIHTEpHET U Apyrue). IIK 4.4
Keiicel Ha aHanu3 nHGOPMAIUHU O Pa3BUTHUH OMOTEXHOJIOTUH C MPUMEHEHHEM TEXHUYECKUX CUCTEM (T10
rpymnmam)
IIpome:xyTouHa 2
st arrectanus no | luddepenunpoBannpii 3auet
AUCHHILIHHE
Bcero: 72
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3. YCJIOBUS PEAJIN3AIIMA YUEBHOM JUCHUILIUHBI
3.1. TpeGoBanusi K MHHMMAJIBHOMY MATEPHAIBLHO-TEXHUYECKOMY
odecneyeHuIo
Peanuzaums nporpamMmbl AUCHUIUIMHBL TpeOyeT HalIWyusi Y4eOHOro
kaOuHera «buonorus».
O6opynoBaHue yueOHOTO KaOUHeETa!
- IOCaJI0YHBIE MECTA 10 KOJIMYECTBY 00 YyUaAIOIINXCS;
- paboyee MEeCTO MPeno1aBaTes;
-KOMIUIEKT Y4eOHO-HAIJIAIHbIX TOocOoOuii 1o npenmMery «buonorusy;
-Ha0Op MUKpOIpenapaToB Jyisl JIaOOPAaTOPHBIX U MPAKTUYECKUX PadoT.

Texuuueckue cpeacta 00ydeHHs :
- KOMITBIOTEP € JTULEH3UOHHBIM POrPaMMHBIM 00ECIICUEHHUEM;
- IPOEKTOP;
- UIHTEpAaKTUBHAs JOCKA.

3.2. UudopmanuoHHoe odecneyeHmne

NudopmanmonHoe  obecriedeHne  OOydeHHs]  COAEPKHUT  TepeyeHb
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.M. OOmas 6uogorus ¢ OCHOBaMH SKOJOTHU M MPUPOIOOXPAHHON
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'mmspoB. - M.: Bbonbmas
Poccwuiickas sanuknonequs, 2003.

2. 3axapoB B.b., MamonToB C.I', Connn H.W1. O6mas 6uonorus. 10-11 i1 — 3-¢
m3nanue.- 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 reHetuku. - 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 (EnuHoe okHO JqocTyma K 0Opa3oBaTelbHBIM pecypcam
WNuTepuera no 6Moaorun).

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

4. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAIIMOHHbIE BUKTOPUHBI IO
OHMOJIOrMH — AKOJIOTHH Ha cepBepe BOpOHEKCKOTO YHHBEPCUTETA).

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

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

7. www.nrc.edu.ru (buonormdeckas kaptuHa MHUpa. Pasznen KOMITBIOTEPHOTO
yuyeOHHMKa, pa3paboTaHHOrTO B MOCKOBCKOM TOCYJapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).

8. www.nature.ok.ru (Pegkue u wucyesaromniue >XUBOTHbIE Poccum — TPOEKT
Okonornyeckoro neHrpa MI'Y um. M.B.JlomoHocoBa).

9. www.kozlenkoa.narod.ru ([Iyist TeX, KTO YYUTCS caM U yYYUT APYTUX; OUYHO H
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 JO0CTaTOYHO MoApoOHas wuHopmaius mo pasaenam: «OOmas OuoIoTUsY,
«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 OHIEHKA PE3YJIbTATOB OCBOEHMUSA
OBH.[EOBPABOBATEJII)HOFI JMucyunaunot

KoHTpons ® omeHka pe3ynbTaTOB OCBOCHHS 00Ie00pa3oBaTEILHOMN
JUCHUIUTMHBI «BUONOTusa» pacKpbhIBalOTCS 4epe3 AUCHUIIMHAPHBIE pPEe3yJIbTaThl,
HarpaBJieHHbIE Ha (popMUpoBaHKE OOIIUX U TPOPECCUOHATBHBIX KOMIIETEHIIUN 1O
paszeniaMm ¥ TeMaM CoJiepKaHus yueOHOTro MaTepuara.
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O6masn/ Pazngen/Tema THI OLeHOYHBIX MePONIPUATHH
npogeccuoHaIbHAs
KOMIIEeTeHIIUS

OK 01 Tema 1,2; Tema 1,3; Tema |YCTHBII OIIPOC, TECTOBBIE 3aJaHUS,
2,5; Tema 2.6; Tema 4,1; |KOHTPOJBLHBIC PAOOTHI, MPAKTUICCKUE
Tema 4,2; Tema 4,3; Tema |paGoThbI
4.4; Tema 5,1-5,3.

OK 02 Tema 1,1-1,5; Tema 2,1- | YCTHBII OIIPOC, TECTOBBIC 3aJaHUS,
2,6; Tema 3,1-3,36; Tema |KOHTpOJIbHBIE PaOOTHI, MPAKTHYECKHE
4,1-4,5; Tema 5,1-5,3 paboTeI

OK 04 Tema 1,2; Tema 1,5; Tema |YCTHBII ONIPOC, TECTOBBIC 3aaHUS,
2,1; Tema 2,3; Tema 2,4;  |KOHTPOJILHBIC PAOOTHI, MPAKTUICCKUE
Tema 2,6; Tema 3,1; Tema |[paGoThI
3,2; Tema 3,3; Tema 4,4;

Tema 4,5; Tema 5,1-5,3

OK 07 Tema 4,1; Tema 4,2; Tema |YCTHBIN ONpoC, TECTOBBIE 3aJaHUS,
4,3; Tema 4.4; Tema 4,5;  |KOHTPOJIbHBIE PAOOTHI, MPAKTUYECKUE
Tema 5.2. paboTsl

T1IK 4.3 Tema 4.4; Tema 4.5; Tema |YcCTHBII ONpoC, TECTOBBIE 3aJaHUs,

IIK 4.4

5.1; Tema 5.2; Tema 5.3.

KOHTPOJIbHBIE paOOTHI, TPAKTUICCKHE
paboThl

OK 01, OK 02, OK 04,
OK 07, IIK 4.3; IIK 4.4.

Bce paznenst

HuddepenunpoBanHbIii 3a4eT
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