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1. OO0mas xapakTepucTuka padoueil nporpaMmsl 001eo0pa3oBaTeIbHOH JHCIUIITHHBI
«buoJiorus»
1.1. Mecro qucuMILIMHBI B CTPYKType oOpa3oBarenbHoM nporpamMmsl CIIO:

OO6meobpa3oBarenbHas auciuIuinHa  «buonorusy sSBIsSeTCs 00s3aTENBHON  YaCTHIO
00m1eo0pa3oBaTenpLHOrO MUKIIA 00pa3oBareabHOM mporpaMMel B cootBercTBrr ¢ PI'OC CITO 1o
npodeccun  19.01.18 Anmaparuuk-orneparop 1O MPOU3BOJACTBY NPOAYKTOB TIHUTAHHUS U3
PaCTUTEIBHOTO ChIPbsI

O6meo0OpazoBatenbHas aucuumianHa «buonorus» usyyaercs B 0011e00pa3oBaTeIbHOM
LHUKIE y4eOHOro IjlaHa OCHOBHOM mpodeccuoHanbHONM 00pa3oBaTeIbHON  MpPOTrpamMMBbI
YKpYIHEHHBIX rpymi npodeccuii: 19.00.00.

Tpynoemkocts muctumuimHbel «buonorus» cocrasnser 144 yacoB, u3 KOTOpbIX 24 4Yaca
BKJIIOUYAET NPo(hecCHOHATLHO-OPUEHTUPOBAHHOE COIEP KaHNE 10 00BEKTY U3yueHus «PacreHus».
1.2. llenw u muaHUpyeMbIe Pe3yIbTaThl OCBOCHHSI TUCIIUTUTHHEI
1.2.1. llenw DUCHMIUIMHBI

Hens: popmupoBanue y 00y4aromuxcsi CHCTEMbI 3HaHUHN O Pa3IMUHbIX YPOBHSX KU3HU CO
3HAHMEM COBPEMEHHBIX IMPEJICTaBICHUH O JKMBOM TPUPOJIE, HABBIKOB IO IPOBEIEHUIO
OMOJIOTUYECKUX HCCIENOBAaHMM C COOJIIOJEHMEM OSTHYECKUX HOPM, AapryMEHTHUPOBAaHHOMN
JMYHOCTHOW MO3HULIUU 110 OEpEeXHOMY OTHOLLIEHHIO K OKPYXKaIOLIeH cpene.

3amaun:

. noaydeHue GyHIaMEHTAIBHBIX 3HAHUN 0 Onosormdeckux cucremax (Kmerka, Opranmsm,
[Monmynsaumsi, Bux, Dxocucrema); UCTOPUM PA3BUTHUS COBPEMEHHBIX IPEACTABICHHA O >KMBOU
IIPUPOJIE, BBIJAIOIIMUXCA OTKPBITUAX B OMOJIOTMYECKOM Hayke; poJid OMOJIOTMYECKOH Hayku B
(GOopMHUpPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MHpa; METOJaxX Hay4yHOI'o
MIO3HAHUS;

. OBJIaZICHUE YMEHUSIMU JIOTHYECKU MBICIUTH, 000CHOBBIBATh MECTO U POJIb OMOJOIMUECKUX
3HaHUH B NPAKTUYECKOH [JEATEIbHOCTH JIIOJAEH, pPa3BUTUU COBPEMEHHBIX TEXHOJOIMA;
OIpeNeNATh KUBbIE 0OBEKTHI B IPUPO/JIC; IPOBOIUTH HAOIIOAEHUS 32 S3KOCUCTEMAMHU C LIETIbI0 UX
ONMCAaHUS M BBIABICHHUA €CTECTBEHHBIX M AaHTPOINOICHHBIX HW3MEHEHWMH; HaxoAuTh U
aHAJIM3UPOBATh HH(OPMALIHIO O KUBBIX 0OBEKTAX;

. pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIIbHBIX M TBOPUECKUX CHOCOOHOCTEH
oOyyaromuxcs B IpoLecce H3ydyeHHs] OMOJIOTHUECKUX SIBICHUH; BBIIAIOLUIUXCS JOCTHXKEHHN
OMO0JIOTHH, BOLIEAUIMX B OOMIEYETOBEUYECKYIO KYJIBTYPY; CIOKHBIX M NPOTUBOPEUMBBIX IyTEH
Pa3BUTHS COBPEMEHHBIX HAayYHBIX B3IJIAJOB, HJEH, TEOPUH, KOHIENINH, TUIIOTe3 (O CYLIHOCTH U
MIPOUCXOKCHUH JKU3HH, YEJIOBEKA) B X0€ PaOOTHI ¢ Pa3IMUHBIMU UCTOYHUKAMU MH(POPMALIUY;

. BOCIIMTAaHUE  YOEXKJIEHHOCTH B  HEOOXOJAMMOCTHM TO3HAHUS  KUBOH  TPUPOIBI,
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HEO0XOAMMOCTH PALMOHAIBHOTO MPHPOJIONIONIF30BaHNS, OEPEKHOTO OTHOIIEHHUS K MPUPOIHBIM
pecypcaM M OKpYKarollel cpene, COOCTBEHHOMY 370POBBIO; YBAKEHHS K MHEHHUIO OIMOHEHTa
pH 00CYKICHUN OMOJIOTUIECKHIX TPOOIIeM;

. WCIIOJIb30BAHUE TPUOOPETEHHBIX OMOJIOTUYECKUX 3HAHUW M YMEHUH B TMOBCEIHEBHOMU
KU3HU JJI OLIGHKM IIOCJIEJCTBUN CBOEW JESITENbHOCTU (M JEATENBHOCTH IPYTUX JIIOJEH) 110
OTHOIICHUIO K OKpYXKarolleil cpene, 3A0pPOBbIO JPYTUX JIOAEH U COOCTBEHHOMY 3[0pPOBBIO;
000CHOBaHME U COOMIOACHUE Mep MPODUIAKTHKY 3a00JIeBaHUMN, OKa3aHUE TIEPBOM MOMOIIH TPH
TpaBMax, COOJIOZICHNE MTPaBIJI TOBEICHUS B IPUPOJIE.

1.2.2. Tlnanupyemble pe3yabTaTbl  OCBOEHHUS  00IIe00pa3oBaTeNbHON  JUCHUIUIMHBI B

cootBercTBUU ¢ PI'OC CIIO 1 Ha ocaose PI'OC COO



Koa u
HalMeHOBaHHe
(popmupyembIx
KOMIIEeTeHI i

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo61mmue

I[chmmnnapnble

OK 01. Beibupath
CHOCOOBI PELICHUS
3amad
npodeccuoHaTbHOM
JEATEIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B gactu Tpy10BOrO BOCIIUTAHHUS:

- TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH MaCTEpPCTRA,
TPYyI0JII001E;

- TOTOBHOCTH K aKTUBHOU JCATCIIbHOCTHU TEXHOJIOTHYECKOU U

COLIMAJIBHOM HAIIPaBICHHOCTH, CHOCOOHOCTh
WHULMUPOBATH, MJIAHUPOBATH u CaMOCTOSATENBHO
BBITIOJIHATh TaKyIO JI€ATENbHOCTB;

- HHTEpeC K pasnuuHbIM  cdepam

poheCcCHOHANTBHON IeATeTLHOCTH,
OBnageHue yHHUBEPCAIBHBIMA
II03HABATEILHBIMHI JEHCTBUAMMU:

a) 6a30BBIC JIOTHUECKHE ICUCTBUS:
- CaMOCTOSTEILHO (dbopMyIUpOBaTH 51
aKTyaJIM3UPOBaTh MPOOJIEMY, pacCMaTPHUBATh €
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECCTBEHHBIN MMPU3HAK UJIH OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- OIIPENICIIATh LU IeATEIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUHU UX JTOCTHKCHUS;

- BBISABIIATH 3aKOHOMEPHOCTH
paccMaTpuBaeMbIX SBJICHUSX;

- BHOCUTbH KOPPEKTHUBHI B IEATEIHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IEINISM, OLICHUBATh  PHUCKH
[MOCJIEICTBUI JEATEIBHOCTH;

- pa3BHBaTh KPEATUBHOC MBIILICHUE ITPH PEIICHUH
YKU3HEHHBIX TIPOOIIeM

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIIJIETh HaBBIKAMU y4eOHO-UCCIIEIOBATEIBCKOM U
MIPOEKTHOM eATEIbHOCTH, HABBIKAMU pa3pelieHus mpooiem;
- BBISIBJISITh TIPUYUHHO-CJICJICTBEHHBIC CBSI3U H
aKTyaJIM3UpPOBATh 3a71a4uy, BBIIBUTATh TUIIOTE3Y €€ PEIICHUS,
HAXOJIUTh ApT'YMEHTBI ISl JI0Ka3aTeJIbCTBA CBOUX

y4eOHBIMU

" IIPpOTUBOPCUUA B

- chopMHupOBaTh 3HAHUS O MECTE U POJIM OHOJIOTUU B CHCTEME)
€CTECTBEHHBIX HayK, B (OPMUPOBAHUU

COBPEMEHHOM €CTECTBEHHOHAYYHOMN KapTUHBI MUPA, B

MO3HAHWH 3aKOHOB TIPUPOJIBI U PEIICHUH KU3HEHHO

BaXXHbIX COIIHMAJIBHO-OTHYCCKHNX, DKOHOMHNYCCKHUX,
OKOJIOTHYECKHX HpO6J’I€M YCJIOBCUYCCTBA, 4 TAKKE B
peIICHUN BOITPOCOB pannoHAJIBHOTO

MIPUPOIOTIONB30BaHMS; B (GOPMUPOBAHUH IICHHOCTHOTO

OTHOIIICHHUSI K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKIIAJE

POCCHUUCKMX ¥ 3apyO€KHBIX YYEHBIX - OHOJIOTOB B Pa3BUTHE
O6uosiornu; GYHKIIMOHATHLHON TPaMOTHOCTH YEJIOBEKa YISl PEIICHMUS]]
KU3HEHHBIX TIPOOIIEM,

- YMETh BJIAJIETh CHCTEMOIl  OMOJIOTMYECKMX 3HAHMI,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIONINE OMOJIOTHYECKUE TEPMUHBI
U TOHATUA (KW3Hb, KJIETKA, TKaHb, OpPTraH, OpPraHu3M, BH],
MOMYJISAINS, SKOCHCTEMa,  OHOIICHO3, onocdepa; mMeTadboIu3M,
rOMeOCTa3, KJICTOUYHbI KIMMYHHUTET, ONOCUHTE3 OelKa,
OMOTIOIUMEPHI, JIMCKPETHOCTh,CaMOPETYIIALIUS,
CaMOBOCITPOM3BECHUE, HACJIEICTBEHHOCTD
SHEPTO3aBUCUMOCTb, POCT U Pa3BUTHUE);
OuoJsiormueckre TeopuH: KiertouHas Teopus 1. IllBanna, M
[Inefinena, P. BupxoBa; KIIOHaIbHO-CEIEKTUBHOTO UMMyHHTETA [1.
Opnux, M1.1. MedunukoBa, XxpOMOCOMHAasi TEOPHS HACIIEICTBEHHOCTH
T. Moprana, 3akoH 3apObIIIEBOTO cxoactBa K. bapa,
SBOJIIOIIMOHHAs Teopusi Y. JlapBuHA, CHHTETHYECKas TEOpUs
ABOJIOLMH, Teopusi aHTpomorene3a Y. JlapBuHa; Teopusd
6uoreonieno3a B.H. Cykauésa; yuenust H.J1. Basunosa - o LlenTpax|
MHOTOO0Opa3usi U MPOUCXOXKICHHS KYIbTYpHBIX pacTteHui, A.H.

N3MCHYHNBOCTD,

CeBeprioBa - 0 TWyTSIX W HampaBleHUAX dBoiwonuu, B.U.
Bepnanckoro - o 6uocdepe;
3aKOHbI  (eAMHOOOpa3usi  TOTOMKOB  TEPBOTO  TOKOJICHHUS,

PpacICIVICHUSA IMMPU3HAKOB, HEC3ABUCHUMOI'O HACJICAOBAHUS IMPU3HAKOB
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YTBEPKJICHUH, 3a1aBaTh IaPAMETPBI U KPUTEPUH PELLICHUS;
- AHAJIM3UPOBATD MMOJIYYCHHBIC B XOAC PCHICHUS 3a1a4un
PE3YyIbTAThl, KPUTHYCCKHU OLICHUBATH UX JOCTOBCPHOCTD,
MMPOTHO3UPOBATH UBMCHCHHEC B HOBBLIX YCIIOBUAX,

- YMCTb IIEPCHOCUTH 3HAHHWA B IIO3HABATCIIBHYIO U
IMPaKTUICCKYIO oOnactu KHU3HCACATCIBbHOCTH,

- YMCTb HHTCTPHUPOBATH 3HAHUSA U3 PA3HBIX MPCIMETHBIX
oOJacrei;

- BBIIBUI'aTb HOBBIC UJICHU, IIPpEAJIaraTb OpUrnHaJlbHbIC
moAXO0dbl U PCIICHUSA

CIIOCOOHOCTH MX MCIOJIb30BaHUS B IO3HABATENIbHON U
COLIMAIBHON ITPAKTHUKE

I""Menpaens, cuemieHHoro HACJIEIOBAaHUsI  IIPU3HAKOB W
HapylieHus cuervieHus: reHoB T. Moprana; roMoJ0THYeCKUX psiioB
B HaclieacTBeHHOM m3meHunBocTH H.M. BaBuioBa, TeHETHUECKOTO
paBHoBecus J[x. Xapau u B. BaitaOepra; 3apoIpliieBoro CXOACTBA|
K. bopa, Ouorenermyeckoro 3akona J. ['ekkens, ®@. Mriosiepa);
NPUHIUIEI  (YUCTOTHI TaMeT, KOMIUIEMEHTAapHOCTH); MpaBuiIq
(Mmuaumyma 0. JIubuxa, SKOJIOTMYECKOW NHPaMUIBl YHCET,
O6uomaccel U 3HEprum); rumnoresbl (koaunepsatHo A.JM. OnapuHa,
nepBuyHoro OymboHa JIx. XongeitHa, mukpocep C. Dokca,
pubosuma T. Yek);

-copMHUpPOBATh YMEHUS PACKPBIBAThH COJIEPKaHUE
OCHOBOTIOJIATAIOIIUX OMOJIOTUYECKUX TEOPUH U TUIIOTE3:

KJIETOYHOW, XPOMOCOMHOM, MyTalIMOHHOM, YBOJTIOLIMOHHOM,
MIPOMCXOKICHHS )KMU3HU U YeJIOBEKA; BJIaJICHUE CUCTEMOU 3HaHUI 00
OCHOBHBIX METO/IaX HAYYHOTO MMO3HAHMS, HCTIOJIh3YEMBIX B
OMOJIOTHYECKUX UCCIIEA0BAHUSAX JKUBBIX 0OBEKTOB M SKOCHCTEM
(ommcanue, U3MEPEHNE, MPOBEICHNE HAOMIOACHUH); crioco0amu
BBISIBJICHHSI M OIICHKH aHTPOTIOT€HHBIX U3MEHEHUH B IPUPO/IE;
-copMUpPOBaTH YMEHUS PACKPHIBATh OCHOBOIIOIArAIOIINE
OunoJstornueckue 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.W. BaBuosa, J. I'exkens, @. Mrosiepa, K. bapa),
TPAaHULIBI X TIPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMETb BBIJCNATH CYLIECTBEHHbIE TPU3HAKU:

CTPOEHUS BUPYCOB, KIIETOK MPOKAPHOT U 3YKAPUOT; OJHOKIETOUHBIX
Y MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OMOTE€OIIEHO30B,9KOCUCTEM
u 6nocdepsl;

CTPOEHUS OPTaHOB U CHUCTEM OPraHOB PACTEHUH, )KUBOTHBIX,
YeN0BeKa; MPOLIECCOB JKU3HEIATEIBHOCTH, IPOTEKAIOIIUX B
OpraHu3Max pacTeHUM, )KUBOTHBIX U YeJIOBEeKa; OMOJIOTUYECKUX
MIPOIIECCOB: oOMeHa BemiecTB (MeTaboInu3M),
nH(GOpPMAIIMU U TIPEBpAIlleHUs YHEPTUH, OpOKEHUS, aBTOTPO(PHOTO U
reTepoTpoHOrO TUTIOB MUTAHUA, POTOCUHTE3a U XeMOCHHTE3a,
MHUTO3a, Mei03a, TaMeToreHe3a, IMOpHOreHesa,
MOCTIMOPUOHAIBHOTO Pa3BUTHSI, PA3MHOKEHUS, HHAUBHUIYaTIbHOTO
pa3BUTHS OpraHu3Ma (oHTOTEHE3a), B3aUMOICHCTBUS
T€HOB, TeTepO3uca; IEHCTBUN UCKYCCTBEHHOTO 0TOOPA,
CTaOUIM3UPYIOLIETO, ABIKYILETO U Pa3phIBAIOIIEr0 €CTECTBEHHOTO
0TOOpAa; ATONATPUIECKOTO U CUMIATPUIECKOTO BUI000Pa30BaHHS;
BIIUSTHUSL IBFDKYIIIUX CHJI DBOJIIOLIMU Ha TeHO(OHT MOMYJISINH;
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MPHUCTIOCOOJICHHOCTH OPraHU3MOB K CpeJie OOUTaHUS, YepeIOBaHUS
HATPABIICHUH 3BOJIOIMHU; KPYTOBOPOTA BEIIECTB U IOTOKA YHEPTHH
B DKOCUCTEMaX;

-IprUOOPECTH OTBIT MPUMEHEHHUS OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, HCIIOJIb3YEMBIX B OMOJIOTHH: HAOIFOICHUS U OTICAHUS
JKUBBIX CHCTEM, ITPOIIECCOB W SIBJICHUI; OPraHN3aliy U TPOBEACHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUS TUTIOTE3, BBISBIISATH
3aBUCHUMOCTHU MEXJTy UCCIICTyeMBIMU BeTUIHMHAMH, OOBSICHATH
MOJTydeHHBIC PE3YAbTaThl U (POPMYIUPOBATH BEIBOJIBI C
WCIIOJIb30BAHNEM HAYYHBIX IOHITHH, TEOPUI U 3aKOHOB;
c(hOpMHPOBATh YMECHHSI BBIJICIIATH CYIECTBEHHBIC TPH3HAKU
BHUPYCOB, KJIETOK MTPOKAPUOT U DYKAPHOT; OJHOKICTOUHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BUI0B, OHOT€OIICHO30B H
AKOCHUCTEM; 0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB U
MIPEeBpAICHHUS SHEPTUHU B KIICTKE,

dhoTOCHHTE3a, TUTACTHYECKOTO W SHEPTEeTHUECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTUIOJIOTBOPCHUS, PA3BUTHS H
Pa3MHOXKEHHUSI, UHAUBHUIYaJIbHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3a), OOPHOBI 32 CYIIECTBOBAHNE, ECTECTBEHHOTO 0TOOPA,
BHJ1I000pa30BaHMsl, MPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpefie
o0UTaHus, BIUSHUS KOMIIOHEHTOB 9KOCUCTEM, aHTPOTIOT €HHBIX
M3MEHEHUHN B AKOCUCTEMAaX CBOEM MECTHOCTH, KPYrOBOPOTa
BELIECTB U MpEBpallleHue 3Hepruu B buocdepe;

-copMUpOBaTH YMEHUSI IPUMEHATD MOJTy4YEHHbIC 3HAHUS JUIS
00BsiCHEHUS! OMOJIOIMUECKUX MPOLIECCOB U SIBICHUM, ISl IPUHATHUS
MPAKTUYECKUX PEHICHUH B MOBCEAHEBHON KHU3HU C LIEIIBIO
obecrieyeHust 0€30IaCHOCTU CBOETO 3/I0POBbS U 3[I0POBbS
OKPY>KAIOIIKX JIFOJIeH, COONIOIEHHUS 3I0pOBOTO 00pasa KU3HHU, HOPM
rPaMOTHOTO MMOBEACHUS B OKPYKAIOIIECH MPUPOIHOM Cpeie;
MOHUMaHHE He0OXOIMMOCTH UCIOIB30BaHUS JOCTHKEHHH
COBPEMEHHOI OMOoJIOTUY ¥ OMOTEXHOJOTUH ISl PallMOHAIBHOTO
MPUPOJIONIONIF30BAHUS; YMEHUE UCTIOIB30BaTh COOTBETCTBYIOIIHE
apryMeHTbI, OMOJIOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY IS
JIOKa3aTeNbCTBA POJICTBA OPraHU3MOB Pa3HbIX CUCTEMAaTHYECKUX
TPYII; B3aUMOCBSI3H OPTaHU3MOB M CPE/Ibl OOMTaHUS;, EIMHCTBA
YeI0BEUYECKHX pac; HE0OXOMMOCTH 3I0POBOTO 00pa3a *KU3HHU,
COXpaHEHHUs pa3HOOOpa3usl BUAOB U IKOCHUCTEM, KaK yCIOBHS
COCYIIIECTBOBAHUS MIPUPOJIBI U YEIIOBEUECTBA;

-copMUpOBaTH YMEHUS peliaTh OMOJIOTHUECKUE 33134,




COCTaBJISITh TEHOTUITMYECKUE CXEMbI CKPEITUBAHUS JIsI pa3HBIX
TUIIOB HACIEAOBAHUS TPU3HAKOB Y OPTaHU3MOB, COCTABIISATH CXEMbI
nepeHoca BEIIECTB M PHEPTUHU B IKOCUCTEMAX (LIETH MUTAHMUS,
MUIIEBHIE CETH), BBISBIIATH PUYUHHO-CIICICTBEHHBIE CBI3U MEXKTY
UCCIIeyEeMbIMU OHOJIOTHYECKUMHU 00BEKTaMu, IIPOIECCaMU U
SIBJICHUSIMU; JIEJIaTh BBIBOJIBI M MIPOTHO3BI HA OCHOBAHUHU
MOJTYYEHHBIX PE3yJIbTaTOB;

-copMHUPOBATh YMEHUSI KPUTUUECKH OLIEHUBATH HH(POPMAIIUIO
OMOJIOTHYECKOTO COJIEP>KaHMs, BKIIOUAIOIIYIO TICEBIOHAYUYHbBIE
3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CPECTBA MaCCOBOM
uH(pOpMaLlMY, HAYYHO-TIOMYJIIPHbIE MAaTEPUAIbI);
WHTEPIPETHPOBATH STUUECKUE ACTIEKTHI COBPEMEHHBIX
HCCIIEAOBAHNM B OMOJ0TUN, MEAUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rI100aTbHBIE SKOJOTHUECKUE TIPOOIIEMBI
COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIINIO, YMEHUE OIEHUBATh dTUUECKHUE ACTIEKTHI COBPEMEHHBIX
HUCCIIENOBAHUHN B 00J1aCTH OMOTEXHOJIOTUN U T€HETHUECKAX
TEXHOJIOT Ul (KIIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOI0TBOPEHUE,
HaIpaBJIEHHOE U3MEHEHHE F'eHOMA U CO3/JaHNe TPAHCTEHHBIX
OPraHu3MOB);

- chopmMupoBaTH YMEHHS CO3/1aBaTh COOCTBEHHBIE MMChMEHHBIE U
YCTHBIE COOOIIEHHS HA OCHOBE OMOJIOTUYECKOW HH(OpMAIIUU 13
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO KCIIOJIb30BAaTh MOHSITUHHBIH
anmnapart OMOJIOTUH;

- YMETb BBIJBUTATh TUIOTE3bl, IPOBEPSITh UX IKCIIEPUMEHTATIbHBIMU
cpeacTBamu, GopMyIHpYS 1IeJIb UCCIIeI0OBAHMS, aHATU3UPOBAThH
MOJIy4YE€HHbIE PE3YAbTAThl U JAETaTh BHIBOIbI;

MPUHUMAThH Y4acCTHE B HAYYHO-UCCIIEOBATENbCKOM paboTe 1o
OHOJIOTUH, SKOJIOTHUH U MEIUIIMHE, TPOBOAUMOM Ha 0a3e MIKOIbHBIX
HAy4YHBIX OOIIECTB U MyOIMYHO MPEACTABIATH MOTyYCHHBIS
pe3yabTaThl HA YYCHHUECKUX KOH(PEPEHIUAX PA3HOTO YPOBHS;

OK 02. Ucnoap30Bath

B o6nactu HECHHOCTHU HAYYHOT'O IO3HAHU:

- C(i)OpMI/IpOBaTL YMCEHUA KPUTUYCCKHU OLCHNUBATDb

COBPCMCHHBIC - C(I)OpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBECTCTBYIOLICTO I/IHq)OpMaI_II/IIO OMOJIOTHYECKOTO COACPIKaHUA, BKJIFOYAOII YO
CpeAcCTBa IMOHCKa, COBPEMCHHOMY YPOBHIO Pa3BHTHA HAYKU U O6H.[€CTB6HHOI\/‘I NCCBAOHAYUYHBIC 3HAHHA U3 PA3JIMYHBIX HCTOYHHUKOB (CpeI[CTBa
aHaJInu3a u IIPpaKTHUKH, OCHOBAHHOTI'O Ha JAUaJIore KYJIbTYD, MacCoBOH I/IH(I)OpMaL[I/II/I, HayYHO-TOITYJIAPHBIC MaTCpI/IaJ'IBI);
HUHTEpIpCTaAllun CHOCO6CTByIOH_[eFO OCO3HAaHHUIO CBOCTI'O MECTa B | HHTCPIIPECTUPOBATDH OTHUYCCKHUC ACIICKThI COBPEMCHHBIX
HH(bOpMaIlHH u MOJIMKYJIBTYPHOM MHUPC; HCCIIeIOBaHUIl B 6I/IOJ'IOFI/II/I, MCIHUINHEC, 6I/IOTCXHOJ'IOFI/II/I;

HH(bOpMaHHOHHBIC -COBCPHICHCTBOBAHUC SI3BIKOBOM M 4YMTATEIbCKOM KYJIBTYPHI | - HHTCPHNPCTUPOBATL  OTHUUYCCKHUC  ACIICKTHI COBPEMCHHBIX
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TEXHOJOTUHU AJIs
BBITIOJIHCHUA 3a1a4
npodeccnoHaIbHO T
JEeSATEIIbHOCTH

KakK CpcacCTBa B33,PIMOI[CI>1CTBPI$I MCXKY JIOAbMU M IO3HAHUSA

MUpA;
-OCO3HAHHME I[CHHOCTH HAay4HOH JEATEIbHOCTH, TOTOBHOCTH
OCYIIIECTBIISATh HPOEKTHYIO u FICCIIE/IOBATEIIBCKYTO

JeATeIbHOCTh HHANBHUIYAJILHO U B TPYIIIIE;
OBnajeHne YHUBEPCAIbHBIMH YYEOHBIMU TI03HABATEIHLHBIMU
JICACTBUSMU:

B) pabota ¢ uHpopmanueii:

-BJIaJICTh HAaBBIKAMH TOJy4eHHS HMH()OpMaIUu M3 UCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYLECTBIISAThH MOUCK, aHAJIN3,
CHCTEMATH3aIMI0 U MHTEPIIPETAINIO HHOOPMAIIH PA3TUIHBIX
BHJIOB U ()OPM TIPEICTABIICHHS,

-CO3/1aBaTh TEKCTbl B pa3IUMYHbIX (QopmMaTax ¢ Y4eToM
Ha3HA4YeHUs MHGOpMAIMM W TENIEBOW ayIUTOPHUH, BHIOMpas
ONTUMAJIbHYIO (hOPMY IIPECTABICHUS U BU3YyalIU3alllH;
-OLIEHUBATh JIOCTOBEPHOCTh, JIETMTUMHOCTh HMH(pOpMAIUHU, €€
COOTBETCTBHUE MPABOBBIM U MOPAJIBHO-ITUYECKUM HOpMaM;
-HCII0JIb30BaTh cpeacTBa MH(POPMALIMOHHBIX u
KOMMYHHUKAI[MOHHBIX TEXHOJOIMH B PELIEHUU KOTHUTHBHBIX,
KOMMYHUKaTUBHBIX M  OpraHU3allMOHHBIX  3a7ady ¢
coOIIt0IeHHEM TpeGoBaHUM SPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUIMEHBI, PeCcypcocOepeKeHHs, MPaBOBbIX U
TUYECKHX HOPM, HOPM UH(POPMAITMOHHON 0€30I1aCHOCTH;
BJIaJIeTh HAaBbIKAMHU DPACHO3HABAHUSA U 3alIMTHl MH(OPMAIMH,
MH(pOpMaMOHHOHN 0€301aCHOCTH JIMYHOCTH

HCCIEOBAaHUI B OHOJIOTMH, MEOULMHE, OHOTEXHOJOTHH;
paccMaTpuBaTh rJ100abHbIC SKOJIOTHYCCKHC poOIeMBbI
COBPEMEHHOCTH, (OPMHpPOBATh IO OTHONMICHUIO K HUM

COOCTBEHHYIO MO3ULIMI0, YMEHUE OLEHUBATh ITHUECKUE ACIIEKTbI
COBPEMEHHBIX HCCIEOBAaHMH B 00NacTH OHOTEXHOJOTHH U
TEHETUYECKUX  TEXHOJIOTHH  (KJIOHUPOBAaHHE, MCKYCCTBEHHOE
OIUIOIOTBOPEHUE, HANpPaBIEHHOE M3MEHEHHE I'eéHOMa M CO3/aHue
TPaHCTE€HHBIX OPTaHU3MOB);

chopmMupoBaTh YMEHHS CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE H
YCTHBIE COOOIIEHHUsI HAa OCHOBE OMOJIOTMUYECKOM HH(pOpManuu u3
HECKOJIbKMX HMCTOYHHMKOB, I'pPaMOTHO HCIIOJbB30BAaTh MMOHATHHHBIA
amnmapaT OMoJIoTUH

OK 04. D¢pdexTrBHO
B3aMMO/ICHCTBOBATH U
pabortath B
KOJUIEKTHBE U KOMaH/Ie

-TOTOBHOCTb K CaMOPa3BHUTHIO, CAMOCTOSATEILHOCTH U
CaMOOTIPEICIICHUIO;

-OBJIaICHUE HaBBIKAMH y4eOHO-HCCIIeI0BATENbCKOMH,
MPOEKTHOM U COLIMATIBHOM JESITENbHOCTH;

OsBnagenne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JNEHCTBUSIMU: 0) COBMECTHAS JIEATCILHOCTD:

MOHMMATh W UCIHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U
WHIUBUIYAIbHOU pabOTHI;

-IIPUHUMATh LEean
OpPraHM30BBIBATh U

COBMECTHON
KOOPAUHUPOBATH

e TEIbHOCTH,
JEeUCTBUS TI0 €€

-chopMupoBaTh YMEHMs CO3/laBaTb COOCTBEHHbIE MUCbMEHHBIE U
yCTHBIE COOOIIEHUS] HAa OCHOBE OMOJIOTMUYECKOW HMHpOpManuu H3
HECKOJIbKUX HCTOYHMKOB, I'PAaMOTHO HCHOJIb30BaTh MOHATUIHBIN
anmapar OHOJIOTMM; YMETh BBIJBUIaTh THUIOTE3bl, MPOBEPSATh HUX
AKCIEPUMEHTAIbHBIMU CpeacTBamy, bopmynupys 1eJb
VICCIIEIOBAHMS, aHAIM3UPOBATh MOJIYYECHHbBIE PE3YyJIbTaThl U JEJIaTh
BBIBO/IbI;

-PUHMMATh Y4acTHE€ B Hay4HO-MCCIEIOBATENbCKON paboTe Mo
O0uonorMu, OSKOJOTMM W MEAMLMHE, TpOBOAMMOM Ha 0asze
MIKOJIbHBIX HAYYHBIX OOIIECTB M NYOJUYHO MPEJCTABITH
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JOCTHKEHHIO: COCTABIIATH IUIAH EHCTBUM, paclpeneaTh POIU
C y4eToM MHEHHMHA YYaCTHHKOB OOCYXKZaTb pe3yabTaThl
COBMECTHOM pabOTHI;

-KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSX
peanbHOro, BUPTYaJIbHOTO u KOMOWHUPOBaAHHOTO
B3aUMO/JICHCTBHS,

-OCYILLECTBJIATh TO3UTUBHOE CTPAaTErMuecKoe IOBEACHHUE B
pa3IMYHBIX  CUTyalusiX,  HpOSBIATH  TBOPYECTBO MU
BOOOpakeHue, ObITh MHULIMATUBHBIM

OBnazeHne yHUBEPCAIIbHBIMU PETYISTUBHBIMU JEHCTBUSMU: T)
MPUHSATHE ce0s1 U IPYTUX JIFOEH:

-IPUHAMATh MOTHUBBI W apTyMEHTHl JPYTUX JIOAEH Ipu
aHaJIN3€ Pe3yabTaTOB AEATEIBHOCTH;

-IIpU3HaBaTh CBOE MPaBO U NMPaBO APYIUX JIIOJEH Ha OIINOKY;
pa3BHUBaTh CHOCOOHOCTh MOHUMAaTh MHUP C TMO3UILUHU JPYrOro
4eJi0BeKa

MOJIy4eHHBIEC PE3YAbTAThl HA YIEHUYECKUX KOH(PEPEHIUAX Pa3HOTO
YPOBHS

OK 07. ConelicTBOBaThL
COXPaHEHUIO
OKpYKalolle cpebl,
pecypcocOepeKeHHIO,
MIPUMEHSTH 3HaHUs 00
W3MEHEHHUH KIIMMaTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ HeKTUBHO
JIECTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUSIX

B o6nacT 5K0JI0TrH4ecKoro BOCIUTaHUS:

-C()OPMUPOBAHHOCTh SKOJIOTMYECKON KYyJIbTYpbl, MOHHMaHUE
BIIUSIHUS COLIMATIbHO-3KOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE
MPUPOTHON M COITMATBHOU CpE/bl, OCO3HAHHUE TJIOOATBHOTO
XapakTepa 9KOJOTHYECKHX IpodiieM;

-IJIAHUPOBAHUE U OCYILIECTBJICHUE JIEUCTBUM B OKPYKAIOLICH
cpele Ha OCHOBE 3HAHUS IleJied yCTONYMBOIO pa3BUTHUS
YeJI0BEYECTBA;
aKTUBHOE  HENpUsTHE
OKpY’KaroIlen cpene;
-yMEHHUE MPOrHO3UPOBATh HEOIArONPHUSATHBIE SKOJIOTHYECKUe
MOCJICICTBUSL MPEINPUHUMAEMbIX JEHCTBUI, MpeaoTBpallaTh
UX;

-pacuupeHue OmNbITa  JACSATEIBHOCTH 3KOJIOTMYECKOM
HaIpaBJIEHHOCTH; OBJIQJICHHE HaBbIKAMU yueOHO-
HCCIEeA0BATENbCKOM, MPOEKTHOM U COLIMAIbHOMN JAESITENIbHOCTH

JIEUCTBHUM,  TPHHOCAIIAX  Bpe.

-BJIa/ICTh CHCTEMOW 3HAHMK 00 OCHOBHBIX METOJaX HAY4YHOTO
MO3HAHMS, WCIOJB3YeMbIX B OHOJOTHYECKHUX HCCISIOBAHUAX
KUBBIX OOBEKTOB W OJKOCHCTeM (ONMHCaHHWE, W3MEpEHue,
MPOBEACHUE HAOMIOACHUI); CIIOCOOAMU BBISBICHHUS W OIICHKH
AQHTPOTIOTEHHBIX U3MEHEHUH B TIPUPOJIC;

-YMETb BBISBIISATH OTJIMUYUTEIbHBIE IPU3HAKH )KHUBBIX CHCTEM, B TOM
qucie rpuooB, pacTeHuH, KUBOTHBIX | YeJI0OBCKa;
MPUCTIOCOOJIEHHOCTh BHJIOB K Cpeie OoOMTaHMs, aOMOTHYECKHX H
OHMOTHYECKHUX KOMITIOHCHTOB SKOCHUCTEM, B3aHMOCBSI3CH
OpPraHM3MOB B COOOINECTBaX, AHTPONOIEHHBIX HW3MEHEHUH B
9KOCHUCTEMAaX CBOCH MECTHOCTH;

YMETh BBIJIENATh CYIIECTBEHHBIE TPU3HAKH OUOJIOTUYECKUX
mporeccoB: oOMeHa BemecTB (MeTraboim3Mm), WHGOpMAUU U
MpeBpaleHus SHEPruH, OposkeHwus, aBTOTPO(HOTO u
reTepoTpoHOTO THUMOB MHUTaHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, M€H03a,

ramMeToreHe3a, 3MOpHOTreHe3a, MOCTIMOPHUOHANBFHOTO pPAa3BUTHS,
Pa3MHOKEHHSI, WHIUBUIYaEHOTO pa3BUTHS opraHusma
(oHTOTEHE3a), B3aMMOJICHCTBUSl TEHOB, TETEPO3UCa; JCHCTBUI
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HUCKYCCTBEHHOTO OTOOpa, CTaOWMIM3UPYIOIIETO, JBIIKYIIETO U
Pa3pBIBAIOIIEr0 ECTECTBEHHOTO OTOOpa; alIoNaTpuyeckoro |
CUMIIAaTPUUICCKOT'O BI/II[OO6pa3OBaHI/I$I; BJIMSAHHUA AOBHXXYIIUX CHII
9BOJIIOLIMM  HAa TeHOQOHJ MOMYJSIUU; PUCIOCOOICHHOCTH
OPraHM3MOB K cpelle OOWTaHHUs, 4YepeJOBaHHS HaIpPaBICHUN
9BOJIIOI[MKM;, KPYrOBOpPOTa BEIIECTB W IIOTOKA OSHEPIHM B
IKOCHCTEMAX

IK 01
CdopMupoBaHHOCTH
MIPEACTABIIEHUH O pOJIN
1 MecTe OMOJIOTHH B
COBPEMEHHOMN HAyYHOU
KapTHUHE MHPA;
IMIOHUMAHHUE POJIU
OMOJIOTUH B
hopmMupoBaHUHT
Kpyro3opa u
(hyHKIIMOHATBEHO M
IrPaMOTHOCTH JJIst
pelieHus
MPAKTUYECKUX 33734

BJIAJICHUE CUCTEMOM OMOJIOTHYECKUX 3HAHUM;
BJIQJICHUE 3HAHUSIMHM O BKJIAJE POCCHUMCKHX U 3apyOE’KHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

OCHOBOTIOJIATAIOIINE OMOJIOTUYECKUE TEPMHUHBI U TOHATUS (KU3HB,
KJIETKa, OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOperyslus,
CaMOBOCIIPOU3BEACHNE, HACIEACTBEHHOCTh, N3MEHUYUBOCTb, POCT U
pa3BuTHe); Ouosiornueckue Tteopun (kierouyHas Teopus T.
[[IBanna, M. Ilneitnena, P. BupxoBa; XpoMocomHas Teopus
HacnenctBeHHoctu T. Moprana); yuenust (H. M. BaBmioBa — o
[EHTpaX MHOTo00pa3us W  TPOUCXOXKACHHUS  KYJbTYPHBIX
pacTeHuit); 3aK0HBI (€IMHOOOpa3usi TOTOMKOB TIEPBOTO TTOKOJICHHS,
pacilernyieHus, YUCTOThl TraMeT, He3aBUCUMOro HacienoBaHus [.
MeHzensa; TOMOJIOTUYECKMX  PSJOB B HacJeACTBEHHOU
W3MEHYUBOCTH H.N. Bagsuosa); MPUHIIUIIBI
(KOMIIJIEMEHTAPHOCTH); YMEHHUE BIAJCTh CUCTEMON OMOIOTHYECKUX
3HAHUMU, KOTOpask BKIIOYAET ONPEEICHNUS U MOHUMAaHUE CYLIHOCTH
OCHOBONOJIATAlOIIKUX OUOJIOTMUECKUX TEPMUHOB M MOHATUHN (BUJ,
sKocucTtema, Ouocdepa); OMOJOrHYECKUe TEOPHH (IBOJIIOIIMOHHAS
teopus Y. /lapBuHa, cHUHTETHYECKas TEOPHs DBOJIIOLUH); YUCHHUS
(A. H. CeBeprioBa — 0 myTsX M HampaBJIeHUsX dBojitonuu, B. WM.
Bepnagckoro — o Owocdepe); 3akoHBl  (TEHETHYECKOTO
paBHoBecus JIx. Xapau u B. BalinOGepra; 3apo/IbIieBoro cxXocTaa
K. M. bapa); mpaBuna (munumyma lO. JInbOuxa, 3koIorudyeckoi
NUpPaMHUIIBI DHEPTUHU); THUNOTe3bl (rumore3a «mupa PHK» V.
['nnbepra)

[1IK 02 Bnagenue
OCHOBOITOJIAratOIIUMH
TIOHATUSIMH U
MIPECTaBIECHUSAMH O
KUBOU IIPUPOJE, €€
YPOBHEBOM

YMCHHC BBISABIIATH OTJIMYUTCIBHBIC ITPU3HAKU KUBBIX CUCTEM,
B TOM YHCJIC paCTeHHﬁ, JKHMBOTHBIX U YCJIOBCKA,

YMCHHC HCIIOJIB30BaTh COOTBCTCTBYIOIIIUC ApPTYMCHTBI,
6I/IOJ'IOFI/ILICCKyIO TCPMHUHOJIOTHUIO u CUMBOJIMKY  IJIA
JA0Ka3aTcJIbCTBa poacTBa OpraHnu3sMoB Pa3HbIX

CUCTCMATUYCCKUX I'PVIIII,

YMCHHUEC YCTAHABJIMBATH B3AUMOCBA3U MCKAY OpraHOUuIaMu

KJICTKH U UX (I)YHKL[I/IHMI/I, CTPOCHUEM KIICTOK PA3HBIX TKaHeW U ux
q)YHKLII/ISIMI/I; MCXKAY OpraHaM U CUCTEMaMHU OPraHOB Y paCTeHHﬁ,
JKHUBOTHBIX M UYCJIOBCKAa U HX (I)YHKI_II/IHMI/I; MCKAY CHCTCMaMH
OpraHoB U HUX (bYHKI_II/IHMI/I, MCXKY OJSTallaMu oOMeHa BCIICCTB,
9TallaMu KJIICTOYHOI'0 HNHKJIda W KU3HCHHLBIX ITHKJIOB OPraHHU3MOB,
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OpraHu3aluu u
3BOJIIOLMH; YBEPEHHOE
MMOJI30BaHUE
OHOJIOTHYECKOM
TEPMUHOJIOTUEN U
CHMBOJINKOM

dTaramMu SMOPUOHAIBHOTO Pa3BUTHS; TEHOTUIIOM U (DEHOTHIIOM,
(deHoTHIIOM U (aKTOpaMu Cpeabl OOUTaAHUS;

YMEHHME BBIICIATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK
IPOKApUOT U 3YKAPHUOT; OJTHOKIETOYHBIX U MHOT'OKJIETOUHBIX
OpPraHu3MOB, B TOM YHCJIE OaKTepHii, TpUOOB, paCTEHHH, )KUBOTHBIX
U 4YeJIOBEKa; CTPOECHMsI OpraHOB U CHCTEM OPIraHOB pPaCTEHUH,
KUBOTHBIX, YeJl0BeKa; MIPOLIECCOB KU3HEJEATEIbHOCTH,
MPOTEKAIOIIMX B OPraHM3Max PAcTEHUM, KUBOTHBIX M YEJIOBEKA;
OMOJIOTUYECKUX IMpOLIecCOB: OOMEHa BelecTB (MeTaboiu3Mm),
IIpEBpaLICHUS SHEPrUH, Opo’keHus, aBTOTPO(HOTO "
reTepoTpoHOro THUMOB NMHUTAaHUA, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Melo3a, raMeToreHesa, IMOpHOTeHesa,
MOCTAMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOKEHUS, UHIUBUIYAIBHOTO

pa3BuUTHsI oOpraHu3Ma (OHTOTEHE3a), B3aUMOJICUCTBUSI TEHOB,
reTepo3uca; HICKyCCTBEHHOTO 0TO0pa;
yMEHHE BBIICTISITh  CYILLECTBEHHBIE MPU3HAKU! BUJIOB,

OMOTEOIIEHO30B, AKOCUCTEM W OHOCHEphl; CTAOMIM3UPYIOIIETO,
JBWDKYIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa; BIIMSHUS
JOBWKYIIUX ~ CHJ  DBOJIOIUM HAa  TEHO(OHI  MOMYJISIUY;
NPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHHs, YePEIOBAHMUS
HaIpaBJICHUH IBOJIOIMH; KPYrOBOPOTA BEIIECTB M IMOTOKA YHEPTUU
B DKOCHCTEMaX;

I1IK 03 Bnagenue
OCHOBHBIMHM METOJaMU
HAyYHOTO TIO3HAHUS,
UCIOJIb3YEMBIMHU MIPU
OMOJIOTHYECKUX
HCCIEI0BAHNIX KUBBIX
00BEKTOB M
9KOCHUCTEM:
OITMCAHHEM,
HU3MEpEHUEM,
MIPOBEJIEHUEM
HaOJIIOICHUI;
BBISIBJIIEHHE U OIIEHKA

YMCHHE BJIaACTh OCHOBHBIMHU METOJJaMH HAYYHOI'O IIO3HAHUA,
HCIIOJIb3YCMbIMU B OHOJIOrMYECKUX HCCICOOBAHUAX KHUBBIX
OOBEKTOB H 3KOCHUCTEM (OHI/IcaHI/Ie, HU3MCPCHUC, Ha6J'IIO,Z[eHI/IC,

IKCIIEPUMEHT);
yMEHHUE BBIJIBUTATh THITOTE3bI, IPOBEPSTH ux
OKCIICPUMCHTAIBHBIMU  CpeACTBaMH,  (QopMynupys  IIelb

UCCIIEIOBAaHUS, AHATU3UPOBATh IOJIYYEHHbIE Pe3yabTaThl U
JIeTIaTh BBIBOJIBI;

YMEHUE BBITIOJIHATH Ja0OpaTOpHbIE U MpaKkTHUECKUe padoThl,
coOuoIaTh NpaBuiIa Npu padoTe ¢ yueOHbIM U J1a0OPaTOPHBIM
obopynoBaHueM;

YMEHHUE BBIIENATh CYNICCTBEHHBIC IPH3HAKH: BUPYCOB, KIETOK
NPOKAPHOT U 3YKAPUOT; OJTHOKIETOYHBIX U MHOTOKJICTOYHBIX
OpPraHW3MOB, B TOM YHCJIe OaKTEepHii, TPUOOB, paCTCHHI, )KUBOTHBIX
U YeJIOBEKAa; CTPOCHHsI OPraHOB M CHUCTEM OPraHOB PACTCHHHU,
KUBOTHBIX, YEJI0BEKa; MPOIECCOB KHU3HECITEIIBHOCTH,
NPOTEKAIOIINX B OPraHU3Max PacTEHWi, )KUBOTHBIX U 4YEJIOBEKa,
OMONOTHYECKUX TMpolleccoB: oOOMeHa BemecTB (MeTaboimu3Mm),
MpeBpalieHus  DHEpPruu,  OpoXKeHus, aBTOTPOHOTO U
reTepoTpoHOTO THUMOB MHUTaHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mmeiio3a, rameToreHesa, sMOpHoreHesa,
MOCTIMOPHUOHANBHOTO Pa3BUTHS, PA3MHOKEHHUS, UHIUBUIYAITBHOTO
pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), B3aWMOJICHCTBUS T'€HOB,
reTepo3nca; MCKYCCTBEHHOro 0TOOpa,
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AHTPOIIOT€HHBIX
W3MEHEHUH B IPUPOIE

YMEHME YCTaHABIMBATh B3aUMOCBSI3U MEXly OpraHOUIaMu

KJIETKH U UX QYHKIUSMH, CTPOCHUEM KJIETOK Pa3HbIX TKaHEH U UX
(YHKUMSIMH; MEXy OpraHaMH U CHCTEMaMH OPraHOB Y pacTeHHI,
KUBOTHBIX W 4eJOBEKa M WX (DYHKIUSMHU; MEXKIY CUCTEMaMH
OpraHoB W WX (QYHKIUAMH, MEXKIy dSTaraMu OOMEHa BEIECTB;
dTanaMM KJIETOYHOI'O LIMKJIA U JKU3HEHHBIX IMKJIOB OPraHU3MOB;
ATanaMy SMOPUOHAILHOTO Pa3BUTHS; TEHOTUIIOM U (DEHOTHUIIOM,
dbeHoTUNIOM U (haKTOpaMHU cpejibl 0OUTaHNUS;

I1K 04
CdopMupoBaHHOCTH
YMEHUN OOBSICHATH
pe3yIbTaThI
OMOJIOTHYECKUX
IKCIIEPUMEHTOB,
pelIaTh AIeMEeHTapHbBIC
OMOJIOTUYECKHUE 3a1a4u

YMEHHE Yy4acTBOBaTh B y4eOHO-UCCIIEJOBATENbCKOM paboTe

o OWOJOTMM, DBKOJOTHH U nyOIMYHO TPEACTaBIATH
MIOJIyYE€HHBIE PE3yJIbTaThl Ha YYEHUUECKUX KOH(PEPEHIUSX;
BBISABJIATDH IMPUYIUHHO-CJICACTBCHHBIC CBA3U MCKIY
HCCICAYCMBIMU OMOJIOTHYECKUMU noponecCcaMu U ABJICHUSAMU,
ACJIaTb BBIBOABI M IIPOTrHO3BI HAa OCHOBAHHMHU ITOJTYYCHHBIX
PE3yNIbTaTOB;

YMEHME YCTaHABJIMBATh B3aUMOCBSI3U MEXy OpraHOUIaMu

KJIETKU U UX QYHKIUSMH, CTPOCHUEM KJIETOK pa3HbIX TKaHEeH U Ux
(GYHKIMSIMH; MEXy OpraHaMH U CHCTEMaMH OPraHOB Y pacTeHHI,
JKUBOTHBIX U 4YeJIOBEKa M UX (YHKIMSIMH; MEXKIY CHUCTEMaMH
OopraHoB ¥ uX (QYHKIUAMH, MEXKIy dSTarmaMd OOMeHa BEIIECTB;
JTanaMy KJIETOYHOIO IMKJIA M >KU3HEHHBIX ITMKIOB OPraHU3MOB;
sTanaMmu SMOPUOHAIBHOTO PA3BUTHS; TEHOTUIIOM U (DEHOTHIIOM,
dbeHoTunoM U pakTopamu Cpeabl OOUTaHUS;

BBISIBJISITh TPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXIY HCCIEeNyeMbIMU
OMOJIOTUYECKUMH MPOIIECCAMU U SBJIEHUSIMU; JEJaTh BBIBOJBI U
IIPOTHO3bl HA OCHOBAHUHU MOJYYEHHBIX PE3YJIHTATOB

IIK 05
CdhopmupoBanHOCTH
cOOCTBEHHOM MO3UIIUU
10 OTHOLIEHUIO K
OMOJIOTHYECKOU
nHpopManuu,
[10JIy4aeMoOu 13
Pa3HbIX UCTOYHHUKOB,
rJ100aTbHBIM
IKOJIOTHYECKUM
npobiaemMaMm U myTIM
WX pelIeHUs

chOpMUPOBAHHOCTh ~ 3HAHMA B  pEIIEHHH  BOIPOCOB
palMOHaIBLHOTO MPHUPOAONOIL30BaHUsA, B (HOPMUPOBAHUU
LIEHHOCTHOTO OTHOILIEHUS K IPUPOJIE, OOILECTBY, YEIOBEKY;

YMEHHE  OCYHIECTBIIATb  OCO3HAHHBIM  BbIOOp  Oymyiiei
npodeccuoHalbHON  IeATENbHOCTH B obnactu Ouojoruw,
9KOJIOTHH, MPHUPOJOTOIB30BaHUsA, OWOTEXHOJIOTUH, IHIIEBOM
MPOMBILIJICHHOCTH;

yrayOnsTh — MO3HaBAaTEJIbHBIM  MHTEpEC, HAINpaBJICHHBI  Ha
OCO3HAHHBII  BBIOOp  COOTBETCTBYIOIIEH  mpodeccun U
IPOJOIKEHHE OMOJIOTMYEeCKOTO 00pa3oBaHUA B YUPEKIACHUSIX
BBICIIIETO 00pa30BaHUs;

YMEHHE  OIEHUBaTh  OJTUYECKHE  AaCMeKTbl  COBPEMEHHBIX

HCCIIEN0BaHNl B 00J1acCTH OUOJIOTHH
BJIaJICHUE CIOCOOAMU BBISIBIEHUS U
U3MEHEHU B TPUPO/IE;

OLCHKU AaHTPOIIOTCHHBIX
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2. CTpykTypa H coaep:kaHue 0011e00pa3oBaTeIbHOM AN CUUIIIMHBI
2.1.  O0beM IMCHUILUIMHBI M BU/bI Y4eOHOI padoThl

Bua yueOHoii paGoThl O0bem B
yacax
O0bem o0pa3oBaTeIbHON MPOrpaMMbl JHCIUILNINHBI 144
B T.U.
OcHOBHOe coJepKaHHe 108
TeopeTHIecKkoe oOyueHue 78
MPaKTUYECKHUE 3aHITH 20
B T.4. KOHTPOJIbHBIE PAOOTHI 4
abopaTOPHBIC 3aAHITHS 6
IIpogdeccnoHAILHO-OPHEHTHPOBAHHOE COCP:KAHUE (COIepPKAHUE 24
NPHUKJIATHOT0 MOAYJIA)
TEOPETHYECKOE 00yUeHUe 8
MPAKTUYECKHUE 3aHATHS 14
ab0OpaTOPHBIC 3aAHIATHS 2
KoncyabTanuu 6
IIpome:kyTouHas arTecTauus (IK3aMeH) 6
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2.2. TemaTH4ecKUii NJIAH U COAEPKAHUE TUCHUILINHBI

HaunmeHoBanue Coaep:xanne y4e0HOro MaTepuaia (0CHOBHOe U NMPogecCHOHATBHO-0PHEHTHPOBAHHOE), J1a00paTOPHbIE H O0bem ®opMupyeMble
Pa3aesioB U TeM NpaKkTHYeCKUe 3aHATHUS, MPUKJIATHOI MOAYJIb (IPHU HATUYHH) 4acoB KOMIETeH I
1 2 3 4
Pazaen 1. Kinerka — cTpyKTYpHO-(QpYHKIIMOHATBHAS € IMHHUIIA 5KHBOTO 36
Tema 1.1. OcHOBHOE coiep:KaHue 2
buonorus TeopeTnueckoe 00yueHue: 2
KaK Hayka Buonorus kak Hayka. CBsi3b OMOJIOTUU C APYTHMHU HAYKaMH: OHOXUMHUS, OMOpHU3UKa, OMOHUKA, TeHOoreorpadust U ap. 2 OK 02
Posb 1 MecTo Ouosioruu B GOpMUPOBAHUN COBPEMEHHOM HAyUYHOW KapTHHBI MUpa. 3HAYCHHE OMOJIOTMYECKUX 3HAHUH.
HUcropus Ouonorun. 3HaueHre NUTOIOTUY JUTS Pa3BUTHSI OMOJIOTUU M TIO3HAHWSI TPUPOIBL. METOIbI IIUTONOT HH:
MUKPOCKOIHS, XpoMaTorpadusi, 3eKTpodope3, METOI MEUEHBIX aTOMOB, Ju(ddepeHnInanbHoe EHTPUPYTHPOBAHHE,
KyJIbTYpa KIETOK
Tema 1.2. O6mas OcHoBHOe coiep:kaHHne 2
XapaKTCpUCTUKA Teopernueckoe o0y4yenue: 2
KU3HU
Pas3noobpasue 6rocucreM. OpraHuzaius OMOJOrHUYECKUX CHCTEM. Y POBHU OpPraHU3allii OHOCHCTEM: MOJIEKYIISIPHO- 2 OK 02
I'€HETUYECKUH, OPraHOMIHO-KJIETOYHbIHM, OpraHM3MEHHBIH, MOy ISIIIMOHHO-BUIOBOH, 3KOCUCTEMHBIH
(OuoreonienoTHyeckuit), Onochepusiii. Hayku, nzyuaroniye OMoIornueckie 00beKThl Ha pa3HbIX YPOBHSIX
opraHu3zanuu xu3Hu. OO11ast XapaKTepUCTUKA KU3HU, CBOMCTBA JKUBBIX cucTeM. IIpoueccsl, mpoucxoasiye B
Oduocucremax
Tema 1.3. OcHoOBHOe coiepKaHue 8
buonornueckn Teoperuueckoe o0yueHue: 4
BaKHbIE XMMHUYECKHI COCTaB KIETKH. Heoprannueckue BemecTBa KIETKH, MX Ononorndeckas ponb. OpraHuuecKue BeIecTBa 4
XHMHYCCKHE kIeTkd. buonornveckue monumepsl. benku. CTpykTypa u GyHKIHH OeNKOBON MoNeKybl. DepMeHTHI, TPUHITHIT KX
COCANMHEeHUs! necTBUs. YTIeBobl. buonorndeckrne GyHKIIUHA YTIIEBOIOB.
Jlumm . O0muii mnan crpoenns. [ mapopuneHO-THAPOdOOHBIE cBolicTBa. Kitaccubukarms munimos. bruonormaeckue OK 01
¢dysaxn munuaos. AT®. Ctpoenne monekynbl AT®. buonornueckune gpyakiun ATD OK 02
IIpakTHYecKue 3aHATHS 2 OK 04
Ponb OenkoB, yrieBoioB U )KUPOB B OpraHW3Me YeloBeka. ButaMuHbI 1 OMOIOrHYeCKH aKTUBHBIE JOOABKH, UX 2
3Ha4YeHHUE B KHU3HU OpPraHU3Ma 4esnoBeka. | umo- 1 aBUTaMUHO3bI UX nocieacTBus. [IpeacraBneHue ycTHBIX cOOOLIEHUI
C Mpe3eHTanuel, oAroTOBISHHbIX IO IEPEYHI0 HCTOUHUKOB, PEKOMEHIOBAaHHBIX MPENOAaBaTENEM
JlaGopaTopHble 3aHATHS: 2
JlaGoparopnast pabota “Onpenenenue Butamuta C B IpOAyKTax MUTaHUS
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[loaroroBka BapHaHTOB OMBITa, HAOIOACHHUE 32 KAUECTBEHHBIMHU PEaKIMSIMU, 3aI0oIHeHNE paboyeil TabIuibl,
WHTepHpeTanys HabJI0AaeMbIX SBICHUH, (OpMYIUpOBaHKE BEIBOJIOB

Tema 1.4.
CTpyKTYpHO-
(pyHkuuoHanbHas
opraHm3anusi
KJIETOK

OcHoBHOeE coiep:kaHHe

TeopeTn'leCRoe oﬁyqelme:

»

Krnerounas teopus (T. lIBann, M. lneiinen, P. Bupxos). OcHOBHBIE MTOJI0KEHUS COBPEMEHHON KIIETOYHOM TEOpHH.
Tumsl K1eTOK: 3yKaproTHUEecKas U mpokapuotndeckas. CpaBHUTENbHAS XapaKTePUCTHKA KIETOK 3yKapuoT

(pacTuTeIbHOM, )KUBOTHOM, rpuOHOL ). CTpoeHHE MPOKApUOTUYIECKON KieTKH. OCOOCHHOCTH CTPOCHUS TeTepOTPOPHOI

1 aBTOTPO(HON NMPOKAPHOTHYECKUX KIIeTOK. CTpoeHHe TuIa3MaTHIecKoi MeMOpaHbl. TpaHCHOPT BElecTB Yepe3
MJ1a3MaTHYECKYI0 MEMOpaHy: MaCCUBHBIN U aKTUBHBINA. DHOIMTO3: MHHOIUTO3, (parornutos. Dx3o1uTo3. O6omouka
niH KieroyHas creHka. CTpykTypa v QYHKIIMH KIETOYHON CTEHKH PAacTeHUH, rpuOoB

Hurormazma. [{uto3zomb. LuTockener. OgHoMeMOpaHHBIE OPraHOUAB! KIETKU: dHAoMIa3MaTiuaeckas cetsb (DI1C),
anmapat ["oJIbJKH, JIM30COMBI, TEPOKCUCOMBI, BAKYOJIH PACTHTENBHBIX KiIeToK. CTpoeHue u QyHKIUU
OTHOMEMOpAHHBIX OPTaHONI0B KieTKH. Kierounslit cok. Typrop.

[TomryaBTOHOMHBIE OPTaHOMABI KIETKH: MUTOXOHAPHUH, TIJIACTH/IBI: XJIOPOIIIIACTHI, XPOMOILTACTHI, TIEUKOILTACTHI, IX
cTpoeHne U GyHKINU. SIIepHBIi anmapaT KJIETKH, CTpOeHHe U (YHKITUH.

HememOpanHbie opraHOWbI KJIETKH: PUOOCOMBI, MUKPOTPYOOUKH, KIETOYHBIN 1eHTp. OpraHOuIbl TBUKEHU:
pEeCHUYKH U XTyTHKH. CTpoeHne U pyHKINH HEMEMOPaHHBIX OPTaHOMUIOB KIIETKH

JlaGopaTopHble 3aHATHS:

JlabopaTtopHas pabota «CTpoeHHE KICTKH (pacTeHUs, )KUBOTHBIC, IPUOBI) M KJICTOYHBIC BKIIIOUEHHS (Kpaxmall,
KapOTHHOHM/IBI, XJIOPOIIACThI, XPOMOILIACTHI )

[MpuobpeTeHre onbITa MPUMEHEHHS TEXHUKH MHKPOCKOITMPOBAHHMSI IIPU BBHITIOTHEHHUH JTA00PaTOPHBIX padoT.
[MoaroroBka MEKpOIpENapaToB, HAOIIOJACHUE C IIOMOIIBI0O MUKPOCKOTIA, BBISIBICHUE PA3INIHA MEXTY N3y4aeMbIMU
00bEeKTaM¥, HTEPIPETAIHs HaOII0IaEMBIX SIBICHUH, (QOpMyTHpOBaHNE BBIBOIOB

OK 01
OK 02
OK 04

Tema 1.5.
CTpyKTYpHO-

OcHoBHOe coiepxanue

Teopernyeckoe o0y4enue:

OK 01
OK 02
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¢yaknuonanbHble | CTpoeHHE XpPOMOCOM. XPOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTMYHBIC U HETOMOJIOTUYHBIC XPOMOCOMBI, FarlJIOH HbIH 1 2
(pakTopbl nurouansiid Habop. Hykinennossie kucnotsl. JTHK u PHK. Ctpoenune HykinemHOBBIX KHCIOT. HykiaeoTuast.
HACJeACTBEHHOCTH | KommuemeHTapHble a30TucThie ocHOBanus. [Ipasuno Yapradda. Ctpykrypa JHK — nBoiinas cnimpaib.
Mecronaxoxaenue u ouonorundeckue pynkimn JJHK. THK-skcnepruza. Buas PHK. ®ynkuun PHK B kerke
IIpakTH4Yeckne 3aHATUA: 1
Pemenne 3ana4 Ha onpezeneHye mocaea0BaTeIbHOCTH HyKJIEOTH 0B 1
Tema 1.6. OcHOBHOE cojiep:KaHue 3
IIponeccer TeopeTnueckoe 00yueHue: 2
MaTpHHOTo Matpuunstii cunte3 JIHK — perukanus. [punnune! perumkanun JJHK. Mexanusm perunkanuu JJHK. Penaparus 2
cHHTESA JHK (nopennexatuBHasd, MOCTpeIuieKaTiBHasA). Peakuny MaTpuyHOro cuHTes3a. [IpuHIMI KOMIIJIEMEHTapHOCTH B OK 01
peaxmusax MatpuyHoro cuatesa. JIHK u rensr. 'enernueckuit kox, ero cBoiicta. TpaHCKpHUNIIKA — MAaTPUYIHBIA CHHTE3 OK 02
PHK. Tpancnsnus u e€ atansl. YciaoBus onocunTe3a oenka. Ctpoenue T- PHK u koaupoBanue amuHokucnor. Posb
pubocomM B OHocHHTE3€e Oenka
IIpakTH4Yeckne 3aHATHA: 1
Pemenne 3a1a4 Ha onpeeseHne MOCIeT0BATENFHOCTH AMUHOKHCIIOT B MOJIEKYJIe OelKa. 1
Tema 1.7. OcHoBHOe coiepxxanune 2
Hexkierounbie TeopeTnueckoe o0yueHue: 1
Gopmbl ku3HM Bupychl — HeKIIeTOUHbIE (POPMBI JKU3HU U 00 IMTaTHEIE napa3uThl. CTPOEHHE IIPOCTHIX M CI0KHBIX BUPYCOB, 1
perpoBupycoB, 0akrepuodaros. XKusnennsrit nukia JJHK-conepskamnmx supycos, PHK-conepxaiux Bupycos,
Oakxrepuodaros. BUY, remaTut genoBeka. OK 02
Bbakrepun. O6mas xapakrepuctuka. [lonsrue mramm. Bupychl n 6akTepun: cX0ACTBa U pa3aInyus OK 04
IIpakTHYecKkue 3aHATHS: 1
Bupychsie n 6akTepranbabie 3a00neBanms. OOmue MPUHIAITEI HCITOTB30BAaHUS JIEKAPCTBEHHBIX BEIECTB. 1
Oco0eHHOCTH TIPUMECHEHUS aHTHONOTHKOB.
[IpencraBnenne ycTHbIX COOOIIEHUH ¢ pe3eHTaLlMeH, IOATOTOBICHHBIX 10 IEPEUHIO HCTOYHUKOB, PEKOMEHJOBAHHBIX
MIpETIoaBaTeneM
Tema 1.8. OcHoBHOe coaepxkaHue 4 OK 02
Teopernueckoe o0yueHue: 4
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OGmen BemecTs ACCUMUIIALINS ¥ AUCCUMMIISILIUS — JIBE CTOPOHBI MeTabonn3Ma. Tunel oOMeHa BElecTB: aBTOTPO(HBIH 1 2

1 npespainenne rerepoTpodHbIi, a9pOOHBIN 1 aHAYPOOHBIM. DHEpreTUUecKoe obecrieuenue KieTku: npespaiieane AT® B 0OMEHHBIX

JHeprun B nponeccax. epMeHTATHUBHBIN XapakTep PeakUuil KIETOYHOr0 MeTabomn3ma

KIeTKe [lepBu4HBIi CHHTE3 OpraHUYECKUX BEIIECTB B KieTke. [Imactnueckuit ooMeH. @oTtocuHTe3. XeMOCHHTE3. AHAIPOOHBIH 2
9HepreTHYeckuii 0OMeH. AHa’poOHbIe OpraHu3Mbl. bpoxenue, aBTOTPO(HBIN U reTepoTpodHBIN THIT THTAHHS.
AHa3poOHbIe MEKPOOPTaHNU3MBI KaK 00BbEKTHl OMOTEXHOJIOTHH. JTalbl SHEpreTHyeckoro ooMeHa. [ mikonms.
buonoruyeckoe okucieHue, WiIK KIETOYHOE JbIXaHHe

Tema 1.9. OcHoBHOE coiep:kaHHe 3

Kusznennolii MK | Teopernveckoe o0ydeHue: 3

KJ1eTKkH. MuTos. Knerounslit ukd, ero nepuojsl 1 perymsnus. [lepnoasr naTepdassl ux ocodeHnoctr. JnddhepeHnnanyst KIeTku u 3 OK 02

Meiio3 apecT KJIETOYHOro HuKia. Jlenenue kieTku — Muto3. CTaauu MUTO3a M IPOUCXOAAIHE npoiieccsl. Kaprnoknunes u OK 04
uuToknHe3. bronornyeckoe 3HaueHne MuTO3a. Mel03 — peIyKIIMOHHOE JAeJICHHE KIIETKH.
Cramun Mefio3a. Meiio3 — 0CHOBa MOJIOBOTO pazMHOkeHusI. [loBenenne xpomocoM B Meiiose. Kpoccuarosep.
Buonornuecknii cmpicn Mero3a. I dekThl Meiio3a. Melio3 B )KH3HEHHOM IIMKJIE OPraHU3MOB

KonTtpoabnas padora Ne 1 MonekymsipHbII ypoBEeHb OpraHU3AIIMH KUBOTO 1

Pa3zaen 2. CTpoeHue U (PYHKIMH OpPraHu3mMa 40

Tema 2.1. Cojepsxanue 5

Crpoenne IIpodeccnoHaTbLHO-OPHEHTUPOBAHHOE COAEPKAHUE TEOPETHIECKOT0 00yUeHU 4

opraHusma OHOKIIETOYHBIC OPTaHN3MEI. KomoHmanpHbIe OpraHu3Mbl. MHOTOKIECTOIHBIC OpTraHU3MBbL. B3auMOCBSI3b yacTel 2
MHOT'OKJIETOYHOr 0 opranusma. dynkius. Opranbl U CUCTEMBI OPraHOB. Anmnapatsl opraHoB. ['omeocras opranusma u OK 02
ero noJAepKaHue B IPOLECCE KU3HEASITEIbHOCTH. OK 04
QOyHKIIMOHANTFHAS cHcTeMa opraHoB. TkaHu pacTeHuit (yriyonenHo). TkaHu )KIHBOTHBIX U delloBeKa (0030pHO). 2 K 02
Opransl pacteHnii. Oprasbl 1 CHCTEMbI OPTaHOB XMUBOTHBIX M YeJIOBEKa. 3HAYCHUE ONOPHI, ABWKCHUS, TNTAHNUS, K 03
JBIXaHUs], TPAHCIIOPTA BEIIECTB, BBIACICHUS, 3aIIUThl. 3HAYCHUE MIPOSIBICHUSI Pa3Apa>KuMOCTU U PETYIALUI
OcHOBHOeE cofiepKaHue NPAKTHYECKOIr0 3aHsATHSI 1
Wudexnmonnsie 3a0oneBanus u dsnuaeMus. BakHele snuieMun B ICTOPUH YelloBedecTBa. BakimHanus kak 1

npoduIakTHka HHPEKIINOHHBIX 32a00IeBaHUH.
[IpencraBieHne yCTHBIX COOOMICHUH € MPE3EHTAIMEH, TIOArOTOBICHHBIX MO MIEPEYHIO HCTOYHHUKOB,
PEKOMEH,I0BaHHBIX TPENOIaBaATEIEM
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Tema 2.2. Copep:xxanne 4

Popmbl IIpodeccnoHaAIBLHO-OPMEHTHPOBAHHOE CO/IEP:KAHHME TEOPETHYECKOT0 00yYeHusI 4

Pa3SMHOKEH U ®opMBbI pa3sMHOMKEHHSI OPraHU3MOB. Becronoe 1 noaoBoe pasMHoKeHHe. Bujibl GECTIONoro pasMHOKEHHUS: IPOCTOE

OpraHu3MOB JieTICHUEe HaJBOE, TOYKOBAaHUE, PA3MHOKEHHE CIIOPAMH, BETETaTUBHOE Pa3MHOKEHHE, (hparMeHTaIusl, KIOHHPOBaHHE. 4
[TonoBoe pasmuoxxkenue. TeopeTnueckuit MmaTepuai TeMsl “D@OpMbI pa3MHOKEHHS OpTaHU3MOB™ U3ydaeTcs OK 02
yriryOJIeHHO Ha MIpUMEpe OpraHu3Ma pacTeHHi. PazMHO)KeHHE YenoBeKa 1 JKUBOTHBIX paCCMaTPUBAIOTCS 0030pHO. MK 02

Tema 2.3. OcCHOBHOE CoIep/KaHue 4

Onrorenes TeopeTnueckoe 00yueHue: 4

KUBOTHBIX H I'amerorenes y ;uBoTHBIX. CriepmMaToreses u oorenes. CTpoeHHe MOTOBBIX KieToK. OIIOf0TBOPEHHE U 2

eo0beka SMOpHOHATIBHOE Pa3BUTHE KUBOTHBIX. [lapTeHoreHe3. OMOpuorenes (Ha nmpuMmepe naniernuka). Ctaann OK 02
3aMOpHUoOreHesa OK 04
Poct u pa3ButHe xuBoTHBIX. [locTamOpuonansHbIi nepuoa. [Ipsmoe u Henpsimoe pazsutue. Pazsutne ¢ 2
MeTaMOp(bOEIOM y 66CHO3BOHO‘IHI)IX 1 ITO3BOHOYHBIX )KMBOTHBIX. CTaJII/II/I HOCT3M6pI/IOHaHBHOFO Ppa3BUTUA Y )KUBOTHBIX
n yenoBeka. [leproJibl OHTOreHe3a yenoBeka. buonornueckoe crapeHre u cMeptb. I'epoHTOonorus

Tema 2.4. OcCHOBHOE COIep/KaHue 2

OnTorenes TeopeTnueckoe o0yueHue: 2 OK 02

pacTenuii I'amerodut u criopodut. PasMHOKEHHE U pa3BUTHE BOAOPOCIeH. Pa3MHOKEHHE U pa3BUTHE CITOPOBBIX 2 OK 04
pactenuil. PasMHOXKEHHME U pa3BUTHE CEMEHHBIX pacTeHUu. PocT. [leproibl OHTOreHe3a pacTeHuin

Tema 2.5. OcHoBHOe coiepxanune 3

OcHoBHbIe Teoperuueckoe o0yueHue: 3

MOHSTHS FEHETHKH | Teernka kak HAYKa O HACIEICTBEHHOCTH U H3MEHYMBOCTH OPraHu3MOB. OCHOBHBIE F€HETUECKHE OHSTUS 1 3 OK 02

cuMBOIEL ['en. ['eHoTrn. deHoTHI. AJUTETBHBIE TeHEBI. AJTBTEpPHATHBHBIC IPU3HAKY. JJOMIHAHTHBIN U pEIleCCHBHBIH
npu3Haku. ['omo3urora u rereposurora. Yucras muauns. ['ubpuasl. OCHOBHBIE METOIBI TEHETHKH:
THOPHUIOIOTHIECKAN, ITUTOIOTHIECKHE, MOJIEKYIISIPHO-TEHETHIECKHE

20



Tema 2.6. OCHOBHOE coiep:KaHMe 4
3akoHoMepHOCTH Teopernueckoe oGyueHme: 3
HacJaea0BaHMs 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHbl [. Menaens: Monorubpuanoe ckpemupanue. [IpaBuio 3 OK 02
JOMUHHPOBaHU. 3aKOH eIMHO00pa3Hs IEPBOT0 MOKOICHUS. 3aKOH pacIIeIeHUs] TIPU3HAKOB. OK 04
HuTonornueckne 0OCHOBBI MOHOTMOPUIHOTO CKpelnBanus. [ Mmore3a YuCcTOTH raMeT. AHaTU3UpyIoLiee TIK 01
ckpenBanue. JJuruopuaHoe ckpelrBanue. 3aKOH He3aBUCUMOr0 HACJICIOBAHHMSI TPU3HAKOB. TIK 02
[MonurnGpuHOE HACIETOBaHHE U €r0 3aKOHOMEPHOCTH TK 03
ITpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE TPAKTUYECKOr0 3aHATHS: 1
Pemenue 3aaa4 Ha oNpeACICHHUEC BEPOATHOCTH BOSHUKHOBEHHM A HACJIICACTBEHHBIX IMIPU3HAKOB IIPHU MOHO-, 1U-, 1
HOJII/II‘I/IGI)I/II[HOM 1 aHAJIM3HUPYIOIEM CKPCIIMBAHNU paCTeHHﬁ, COCTaBJICHNUE I'CHOTUIINYCCKUX CXEM CKpPECHIUBAaHUSA
Tema 2.7. OcHOBHOE coJiepKaHue 3 OK 01
B3anmopeiicteue Teopernyeckoe oGydenue: 2 OK 02
TeHoB I'enotun kak uenoctHast cucreMa. MHOXeCTBEHHOE JieiicTBre reHoB. [lnefiorponus. MHOXECTBEHHbBIN 2
ayenusM. B3anmoneiicTBue amnensHBIX reHOB. KomoMuanpoBanue. B3anMosneiicTBrie HealIenbHBIX TEHOB.
Komnementaprocts. Onucras. [lonumepus
IIpodeccnoHaIBLHO-OPHMEHTHPOBAHHOE COlep:KaHNe MPAKTUYECKOT0 3aHATHS: 1
Pemmennie 3ama4q Ha onpeaeneHne BEpPOITHOCTH BO3SHIKHOBEHHS HACIIEACTBEHHBIX IPU3HAKOB IIPU PA3INIHBIX 1
TUTIAX B3aMMOJICHCTBHS T€HOB PaCTEHU, COCTaBIICHHE T€HOTUITMYECKUX CXEM CKPEIMBaHUS
Tema 2.8. OcHoOBHOe coepKaHue 3
Cueniennoe Teoperuueckoe o0yueHue: 2
HACICA0BAHME 3akonsl T. Moprana. CrersieHHOe HaclIe[0OBaHHE TeHOB, HAPYIIIEHHUE CIEIUTeHUs. XpOMOCOMHAs TEOPHS 2
TPHIHAKOB HAaCJIECTBEHHOCTH. | eHeTrnueckoe KapTUpoBaHue XpoMocoM. Mcmonbp30Banne KpOCCHHTOBEPA /IS OK 01
COCTaBJICHUS T€HETHYECKUX KapT XPOMOCOM OK 02
IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE COAeP:KaHNE MPAKTUYECKOT0 3aHATHS: 1 MK 01
Pemennve 3anaq Ha onpeeneHre BEPOATHOCTH BOSHIKHOBEHUS HACIIEICTBEHHBIX PU3HAKOB TPH CIICTIIICHHOM 1 K 02
HacJIeOBaHUN PACTEHHIA, COCTABJIEHNE TEHOTHITNIECKUX CXEM CKPEIINBAHUS K 03
Tema 2.9. I'enernka | OcHOBHOe cojiepKaHue 3
mmoJia Teopernueckoe o0y4yeHue: 2
XPpOMOCOMHBIN MEXaHU3M OIPENENEeHHUs 1oJa. AyTOCOMBI H TTOJIOBBIE XPOMOCOMBI. | OMOTaMeTHBIN U 2 OK 01
reTeporaMeTHBIN 1Moll. ['eHeTndeckas CTpyKTypa MOJIOBEIX XpoMocoM. HacnenoBaHue Mpru3HakoB, CHEIEHHBIX C OK 02
TIOJIOM
IIpakTH4Yeckne 3aHATHA: 1
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Pemienue 3aga4d Ha OIPEACIICHUC BEPOATHOCTU BOZHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, CLHCIUICHHBIX C
IIOJIOM, COCTABJICHHUEC I'CHOTUIINMYCCKUX CXEM CKPCHIMBAHUSA

Tema 2.10.
I'eHeTnka
yejoBeKa

OcHoBHOE coiep:kaHHne

TeopeaneCRoe oﬁyqelme:

N

Kapuorun uenoBeka. Meroibl M3yUeHUs I'CHETUKU YETI0BEKA: MeHEAIOTMUYCSCKUM, OJTM3HEIIOBBIH, IUTOICHETHUYCCKUMT,
OMOXMMUYECKHM, MOMYJIALMOHHO-CTaTUCTHUECKUH. HacnencTeennble 3a00/1eBaHus YenoBeKa. | eHHbIe U
XPOMOCOMHBIE 00JIE3HU YeIOBEKa. boJie3HU ¢ HACISACTBEHHOMN MPEApacioioKeHHOCThI0. 3HAYCHNUE METUITUTHCKON
TEeHETHKH B MPEIOTBPAIICHUN U JICUCHUH TeHETHUECKUX 3a00JIeBaHUH YeI0BEeKa

HpaKanecKne 3AHATHA:

Pemenme 3ama4 Ha onpesieNieHre BEPOSTHOCTH BOZHUKHOBEHMSI HACIIEIACTBEHHBIX MTPU3HAKOB, UCIIONB3YS METOIBI
TEeHETHKH YeJIOBEKa, COCTABJICHNE TEHOTUITMYECKUX CXeM CKperuBanud. [IpencraBneHne yCTHRIX
COOOIICHMIA ¢ TIPe3eHTaI[Mel O HACICACTBEHHBIX 3a00/IeBaHMIX YEIOBEKa

OK 01
OK 02

Tema 2.11.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

OcHoBHoOe coaepKkaHue

TeopeaneCKoe 06y‘1e}me:

N

B3aumoeiicTBre reHOTHTIA U Cpelbl IpU hopMUpoBaHuU GeHoruna. M3ameHnunBocTh pu3HakoB. KauecTBeHHBIE 1
KOJIMYECTBEHHbIE MPU3HAKU. BUBI H3MEHYNBOCTH: HACIIEACTBEHHAS M HEHACIEACTBEHHAs. 3aKOH TOMOJIOTUYECKUX
pAIOB B HacnencTBeHHOM m3MeHunBocTy (H.M. BaBuios).

MoaudurkanuonHast, WM GEHOTHITHYECKAs H3MEHYHBOCTb. PoJIb cpeibl B MO UKAIIMOHHON M3MeHYnBOCcTH. Hopma
peaKIuu NMpu3Haka. BapuallmoHHBINH P U BapUalldOHHAs KpUBas. XapaKTepUCTUKAa MOAU(DHKAIIMOHHON
M3MEHYMBOCTH. HacnencTBenHas, i reHoTUIrYecKasi i3MEeHYNBOCTh. KoMOMHATHBHAS H3MEHYHBOCTb.
MyTanuoHHast ©3MEHYUBOCTb. BUIbI MyTalluii: TEHHBIE, XPOMOCOMHbBIE, T€HOMHBIE. [ [pUYHHBI BOSHUKHOBEHUS
MyTanui

IIpakTyeckue 3aHATHS:

Pemenune 3amad Ha ONpE€ACIICHUE THIIA MYTAallUU NIPH N€pe€aav€ HACICACTBEHHBIX ITPU3HAKOB, COCTABJICHUE
TEHOTUITMYCCKUX CXEM CKPCIIUBAHUA

OK 01
OK 02
OK 04

Tema 2.12.
Cenexknus
OpraHu3MoB

OcHoBHOe coaepxkaHue

Teopernueckoe odyuenue:

Cenexnust Kak Hayka. MeTonbl ceneKiunoHHoN padoTel. ['ereposnc u ero mpuauHbl. MICKycCTBEHHBII 0TOOp: MacCOBBII
W MHIUBHUyaIbHBIA. DTanbsl KOMOMHAIMOHHON cenekiuu. CopT, mopoza, [TaMM

AJITOPUTMBI pELIeHHE 3a7ad Ha ONPEAETICHUE BO3MOXXHOIO BOSHUKHOBEHHU ST HACJEACTBEHHBIX [IPU3HAKOB I10
CEJIEKIINH, COCTABIIEHUE T€HOTUIIMYECKUX CXEM CKpPELIMBAHUS

OK 01
OK 02

KonTtpoasnas padora Ne 2 Ctpoenne u pyHKIMM OpraHu3ma

Pazpnen 3. Teopus 3Bo0LUM

14

Tema 3.1. UcTopust

OcHOBHOeE coiep:kaHHe
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3BOJIIOIIOHHOI 0
yueHust

Teopernyeckoe o0y4eHue:

[IepBrie 3BOMIONIMOHHBIE KOHLIENIMH. [ pagyanucTudeckas sBomonnonHas konuenuus JK.b. Jlamapka. JBnxymiue
cuiiel sBomounu. Kpeanmonusm u tpancopmusm. Cucremaruka K. Jlunnes u e€ 3Hauenue mist QopMUpOBaHUs HIEH
sBoNIONHH. [IpennochuUTKN BOSHUKHOBEHHUS AapBUHU3MA. DBOIIOMS BUIOB B ipupoze. boprba 3a cymiecTtBoBaHuHe.
EctectBennsrii orOop. JJuBeprenius mpu3HakoB U BUA000pazoBanue. OCHOBHBIC IOJI0XKEHUS CHHTETUYECKON TEOPHH
spomronuu (CTD). Ponb 3BONMOIIMOHHON Teoprun B GOPMUPOBAHUN HAYYHOH KapTHHBI MUpa

OK 02
OK 04

Tema 3.2.
Muxpo3BoJonus

OcHoBHOe coaepkaHue

TeopeaneCKoe oﬁyqe}me:

MUuUKpO3IBOIIIONMS M MAKPOIBOJIFOLMS KaK 3Tallbl 3BOJIOLHUOHHOrO Iporecca. ['eHeTnuecKkue OCHOBBI ABOJIIOLINH.
MyTanuy 1 KOMOMHAIIMU KaK JIEMEHTAPHBIN 3BOJIOIMOHHBIA MaTeprall. [1onyssius kak 3JieMeHTapHasl SMHULIA
3BOJIFOLMY.

Jerokymiue cuibl (GakTopsl) dBOIMIONMKA. MyTaIMOHHBIH MPOIIecC U KOMOMHATUBHAS N3MEHYHBOCTh. MUTpariusl.
Wzonsimust mommynsiimid: reorpadudeckas (IpocTpaHCTBEHHas), Ononorndeckas (pernpoayKTHBHAS).

EctecTBenHblit 0T00p — Hanpapstonuid pakrop 3Bor0IKH. bopbba 3a CyliecTBOBaHHE KaK MEXaHU3M JCHCTBHUS
€CTECTBEHHOr0 0TOOpa B Momysiusax. Bun u ero kpurepuu (npusHakn). BugoodpazoBanue kak

pe3yIbTaT MEUKPOIBOIIOLNH

OK 02

Tema 3.3.
MakposBoJonus

OcHoBHOe coepkaHue

Teoperuueckoe odyuenmue:

N

Makpoasomtonus. @opMBI 1 OCHOBHEIE HampaBiieHUs1 Makpodpoitoruu (A.H. Ceseprios). Ilytu moctmkeHus
OHONIOrMYECKOro mporpecca: apoMopdo3, N0 aNTaIHs, 00mast qereHepanus. MeTopl U3ydeHUs MaKPOIBOIIOIHH.
3akoH 3apomsireBoro cxoacTsa (3akon K. bapa). buorenernueckuii 3akoH (3. I'ekkens, @. Miotep). O0mme
3aKOHOMEPHOCTH (TIpaBHIIa) SBOIFOITHH

OK 02

Tema 3.4.
Bo3nukHOBeHHE U
pa3BUTHE KU3HU
Ha 3emuie

OcHoBHOe cojiepxxanue

Teopernyeckoe o0yuenue:

I'umotess! 1 TeopUK BO3HUKHOBEHUS JKU3HHU Ha 3eMJIe: KpPeallMoOHU3M, CAMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 3apOXKICHUE,
CTaLlMOHAPHOE COCTOSIHUE, MAHCIIEpMUs, OMono33. Hayano oprannyeckoi 3BOIIOLNN.

[NosiBiieHME MEPBBIX KIETOK. DBOJIOUS MeTa00IM3Ma. DBOIIONHS IMTEPBBIX KIETOK. [IpoKapuoThl M 9yKapHuOTEHI.
[IponcxoxeHre MHOTOKJIETOUHBIX OpPraHn3MOB. BO3HHMKHOBEHNE OCHOBHBIX LAPCTB 3yKApHOT.

OCHOBHBIE YEpPTHI HBOIIIOLUHN PACTUTENBHOr0 MHpa. OCHOBHBIE YEPTHI 3BOIIOIMH JKUBOTHOTO MUPA

IIpakTHyeckue 3aHATHS:

Hpe)lCTaBJ'ICHI/Ie YCTHOI'O COO6II.I€HI/I5{ " JICHTBI BpEMCHU 110 OCHOBHBIM 3TallaM BO3HUKHOBCHUA U PA3BUTUA JKUBOTHOI'O
" PAaCTUTCIIBHOI'O MHpPaA, MOATOTOBJICHHLIX 11O MEPECYHIO UCTOYHHUKOB, PEKOMCHAOBAHHBIX
npernoaaBaTeicM

OK 02
OK 04

Tema 3.5.

OcHoBHOE coiep:kaHHne
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IIpoucxo:xaenue
4eJI0BEeKa —
AHTPOIIOIeHe3

Teopernyeckoe o0y4eHue:

AHnTpomnonorus — Hayka o yenoBeke. CucTeMaTHUeCKOe MOJIoKEeHUE yenoBeka. CXOoCTBO UenoBeKa ¢ KUBOTHBIMHU.
OTnnuns yenoBeka oT )KMBOTHBIX. [IpsIMOX0KIeHNE 1 KOMIUIEKC CBSA3aHHBIX ¢ HUM MPU3HAKOB. Pa3BUTHE rOIOBHOTO
MO3Ta ¥ BTOPO# CUTHAIBHOI cucTeMbl. COOTHOIIEHHE OMOIOTMYECKUX M COLMANILHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJINH aHTPOIIOreHe3a. J[pronnTekn — MpeKy YeioBeKka U 4elloBeKooOpa3HbIx 00e3bsH. [IpoToantpon —
MIpeIIeCTBEHHUK YeloBeKa. ApXaHTpoIl — ApeBHeNHii yenosek. [laneoanTpon — apeBHuil yenosek. Heoantpor —
YeJI0BeK COBPEMEHHOT0 THIIA. DBOJIOLUS COBPEMEHHOTO YEIOBEKA.

Uenoseueckue packl. OCHOBHBIC OOJIBIINE Pachl: EBPOIICOUIHAS (€Bpa3uiicKas), HErpo-aBCTPAIOU THAS
(3xBaTOpHaNbHAs ), MOHTOJIOUAHAS (a3MATCKO-aMepUKaHCKast). BpeMs u MecTo BOSHHKHOBEHHS YEIOBEUECKHX pac.
EJMHCTBO UenoBeYECKUX pac

HpaKanecKne 3AHATHA:

Bpems u myTH paccenenus genopeka 1o riaHere. [IprcnocobieHHOCTh YeloBeKa K pa3HbIM YCIOBUSM CPEIBL.
Brnusinue reorpaduueckoit cpezpl Ha MOPQOIOTrHio U (PU3NOJIOTHI0 YETOBEKa

3aIlII/ITa JICHT BPEMEHH U MCHTAJIBHBIX KapT B Q)opMaTe YCTHOTI'O COOGH_ICHI/ISI, IMOATOTOBJICHHBIX I10 NEPECUYHIO
HNCTOYHUKOB, pPCKOMCHIOBAHHBIX IMMPEIOaAaBaTCIIEM

OK 02
OK 04

KonTtpoabnas padora Ne 3 Teoperndeckne aceKTsl SBOIONNH KU3HN Ha 3emiie

Pa3znen 4. Dxosorus

Tema 4.1.
IKoJ0rHIYecKHe
(daxkTopbI U cpeabl
JKU3HHU

OcHoBHOe coepKkaHue

Teoperuueckoe o0yuenmue:

Cpenpl 0OHTaHUS OPTaHU3MOB: BOJIHAS, HA3eMHO-BO3/IyIIIHAS, TOYBEHHAs, BHYTpHOpPTaHu3MeHHas. Dusnko-
XUMHAYECKUE 0COOCHHOCTH Cpell OOMTAaHUs OpraHn3MoB. [IpucmocoOaeHnst OpraHu3MOB K KU3HU B Pa3HBIX cpejax.
[onstue sxonorudeckoro dakropa. Kmaccudukarws sxomorndecknx (haxropos. [Ipasuino muanmyma FO. JInbuxa.
3akon ToiepanTHocTH B. [llendopaa

NN N

OK 01
OK 07

Tema 4.2.

Honyasiums,
coo01IecTBAa,
IKOCHCTEMBI

OcHoBHOe coiepxanue

Teopernueckoe odoyuenue:

N

OKooruyecKasi XapakTepUCTUKa BHIA U HOMYJISIIUK. DKOJIOTHYecKasi HAIIAa BUAA. DKOJIOTHYECKUE XapaKTEPUCTUKI
nomyrsinun. CoolmiecTBa u SkocucTeMbl. bruonieHos u ero crpykrypa (B.H. Cykade). CBsizu Mexy OpraHH3MaMHy B
OuoneHoze. CTpyKTypHbIE KOMIIOHEHThI 9KOCUCTEMBI: IPOIYLIEHTHI, KOHCYMEHTHI, penyLeHTsl. KpyroBopoT BemiecTs u
MIOTOK SHEPTUU B 3KocucTeMe. Tpoduueckre ypoBHH.

AHTPONOr'eHHBIE 9KOCHCTEMBI. ATPOIKOCUCTEMBI. OTINYMS arpO3KOCUCTEM OT OMOT'€OIICHO30B.

Ypboskocuctembl. OCHOBHBIE KOMITIOHEHTHI YPOOIKOCHCTEM

IIpakTHyeckue 3aHATHS:

OK 01
OK 02
OK 07
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Tpoduueckue uenu u cetu. OCHOBHBIE MOKAa3aTENH SKOCUCTEMBI. BrioMacca 1 mpoayKuus. DKOJI0rH4ecKue MUPaMUIbl
yuceln, buoMacchl 1 dHepruu. [IpaBuio mupamMuIsl JHEPTHH.

Pemenune npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJAHUM 110 IIEPEHOCY BEIECTBA U SHEPTUU B YKOCUCTEMAX C
cocTaBlieHHEe TPOohUIECKUX eNel U miupamMu]i OMoMacchl ¥ SJHEPTHH

Tema 4.3. OCHOBHOE COIep/KaHue 3
buocdepa - TeopeTnueckoe o0yueHue: 2
riaodabHas Buocdepa — xuBas obonouka 3emiin. Pasputre npencrasienuii o 6nocdepe B Tpyaax B.M. Bepuanckoro. O6mactu 2 OK 01
IKoJoTHHIECKA ouocdepst u e cocra. JKuBoe BeriectBo Onochepst U ero GyHKIUU OK 02
cucrema 3aKOHOMEPHOCTH cylecTBOBaHUs Ouochepbl. OcodbeHHOCTH OHOChEphl Kak TI00aIbHOM SKOCHCTEeMbI. JInHaMu4Yeckoe OK 07
paBHOBecue B Ouocdepe. PutmMudHOCTh siBieHuit B Onocdepe. KpyroBopots! BeniecTs u
OroreoxuMu4ecKue NUKIbL. [ 100anbpHble YKOJIOrnYecKre IPoOJIeMbl COBPEMEHHOCTH M ITyTH UX PELICHUS
[IpakTHYeckne 3aHATHS: 1
Pemrenre npakTHKO-OPHEHTHUPOBAHHBIX PACYETHBIX 3aJ]1a4 Ha OIpeIeeHUE IJIOMAAN HACAXKICHHH JUTS 1
CHIDKEHUSI KOHIIEHTPAIIMH YIIIEKUCIIOrOo Ta3a B aTMocepe CBOEro peruoHa mpoKHBaHuUs
Tema 4.4. OcHoBHOe coiepKaHue
Bamsinne Teoperuueckoe odyuenmue: 2
AHTPOTOTEHTLIX AHTpOIOreHHBIC BO3ICHCTBHsI HAa OHochepy. 3arpsA3HeHus KaKk BUJ aHTPOIIOIC€HHOTO BO3CHCTBHS (XMMHUYECKOE 2
(¢axTopoB Ha o 4 OK 01
Suoctpe (duznyeckoe, ONOIOrHYECKOE, OTXO/IbI POU3BOACTBA M MOTPEOJICHNUS ). AHTPOIIOICHHBIC BO3ICHCTBYS Ha aTMOChEpY. OK 02
py Bo3znetictBus Ha ruapocdepy (3arps3HEHUS U UX HCTOYHHUKH, HCTOIIECHUS BOX).
BoznetictBus Ha uTocdepy (Ierpamaiys MOYBEI, BO3JCHCTBIE Ha TOPHEIE TOPOJa, Henpa). AHTPOIIOTCHHBIC OK 04
BO3IICHCTBHS Ha OMOTHYCCKHE COOOITIECTBA (JIeca M pacTUTENBHBIC COOOIIECTBA, JKHBOTHBIM MHp) OK 07
IpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHNE MPAKTHYECKOT0 3aHATHSI: 1 TIK 05
Perrenrie mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJ]AHUHN 110 COXPAHEHUIO IPUPOTHBIX PECYPCOB CBOETO 1
peTHOHA MPOXKUBAHUS: PACUETHOE 3a/IaHUE TI0 PACUETY CTPYKTYPHI 3aacoB JIPEBECUHBI
Tema 4.5. Bimsinne | OCHOBHOE COlepKAHHE 5 OK 02
COnHnAIBLHO- Teoperuueckoe o0yueHue: 2 OK 04
IKOIOTHIECKUX 3710pOBbE 1 €ro cocTapsomue. MaKTOphl, HOJTOKUTENBHO M OTPULATENLHO BIUSIONINE HA OPTAHM3M YeTIOBEKA. 1 OK 07
axTopos Ha Bpenble NPUBBLIYKH: HOCIEACTBUA U mpodunakTuka. [IpodieMa TeXHOreHHBIX BO3JEHCTBHUIA Ha 310POBbE YeNOBeKa TK 05
310poBbE (37eKTPOMArHUTHBIC TIOJIS, OBITOBAsI XMMHUSI, U30BITOUHBIC IIYMBbI, PATHAIIUS | T.I1.). AJanTaius opranu3mMa 4eaoBeKa K
1e10BEKa (dakTopaM OKpyKaroliel cpeibl. 3alUTHRIC MEXaHU3Mbl OPraHU3Ma YelIOBeKa. 3I0POBbE U PAOOTOCIOCOOHOCTS.
[MpuHIUIe popMUpOBaHUs 310pOBbecOeperarmero nopeacHus. Gusndueckas AKTUBHOCTD U 3710pOBbe. [ pymib 1
30poBbs. OCHOBBI 3aKanMBaHUsA. BHUOXUMHUYECKHE ACTIEKThI paIllMOHATbHOro MUTaHus. [IpaBuia
0€30MacHOr0 KCIOIb30BAHMUS OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB
IIpakTH4Yeckne 3aHATHA: 2
Omnpenenenrie CyTOYHOTO palliOHa TUTAHUS 1
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Co3nanue MHANBUAYAIBHON MAMSITKH [0 OPraHU3alUHU PAIUOHATBHON (PH3MUECKON aKTHUBHOCTH 1
IIpodeccnonaIbLHO-OPHMEHTHPOBAHHOE CO/IepKaHMe JJA00OPATOPHOTO 3aHATHS 2
Jlaboparopnast pabota «BrnusiHre abnoTH4ecKknx (GakToOpoB Ha YeJIOBeKa (HU3KHUE U BHICOKHE TEMIIEpaTyphl)» 2
I/I3yquHe MCXaHMU3MOB aJanTalluy OpraHrn3Ma 4€JIOBEKa K HU3KUM U BBICOKUM TEMIIEpATypaM U O6’BHCH€HI/IC
MOJTyYEHHBIX PE3yJIbTaTOB U (hOPMYITHPOBAHKE BEIBOJIOB (TMCHMEHHO) C CIIOJIb30BAHUEM HAYYHBIX TTOHSATUH, TCOPH
1 3aKOHOB. B kauecTBe TPUTTEPOB CHIKAIOMINX PA0OTOCIIOCOOHOCTh MCIIONB30BATh YCIOBHS OCYIECTBICHUS
podecCHOHANBHON ASTEIBHOCTH: IIIYM, TEMIIEpaTypa, Pu3ndeckas Harpys3Ka u T.1I.
KonTpoabnas padora Ne 4 TeopeTuueckue acleKThl IKOJTOTHH 1
IIpodeccnonanbHO-OpUEeHTHPOBAHHOE Colep:KaHue (coAep:KaHue MPUKJIATHOTO MOTYJIs) 24
Paszpnen S. buosorust B :Ku3Hu 8
Tema 5.1. Conepxanne 4 OK 01
buorexHonoruu B TeopeTnueckoe o0yueHue: 2 OK 02
KUIHH KAKA0TO buoTexHomorus Kak Hayka v Ipou3BoACTBO. OCHOBHBIE HANIPABIIEHUSI COBPEMEHHONW OMOTEXHOMOTUU. MeTOo b OK 04
oroTexHoaorui. OOBEKTh OMOTEXHOIOTUU. DTHKA OMOTEXHOJIOIMYECKUX M TeHETHYECKUX IKCIepuMeHToB. [IpaBuia TK 02
MOMCKA M aHAJIM3a OMOPKOJIOTMYECKO HH(POPMAaIINK M3 Pa3IMYHBIX ICTOYHMKOB (HaydHas U y4eOHO-HaydHas TIK 03
JINTEPATypa, CPEACTBA MaccoBoil mHMopManmu, ceTh IHTEepHET U ApyTHe) TIK 04
IIpodeccnoHaIBLHO-OPHEHTUPOBAHHOE CO/lep:KaHNe MPAKTUYECKOT0 3aHATHS: 2
Keiicel Ha ananmm3 HHGOPMAIIMK O HAYIHBIX JTOCTIKEHUAX B 00JIACTH TEHETHYECKUX TEXHOIOTHH, KIICTOTHOM
MHXEHEPHUH, TUIIEBbIX OMOTEXHOJIOTHH. 3aIuTa Keica: pecTaBIeHNe PE3yabTaTOB PEICHHS KeHCOB
(BBICTYIUIGHHE C MpE3eHTaNNEH)
Tema 5.2. OCHOBHOE coiep:KaHHe 4 OK 01
g;gﬁi:‘::ﬂomu " IIpakTHYecKkue 3aHATHS: 4 8§ gi
Pa3zBuTHE OHOTEXHOTIOTHII C NCIIOIH30BAHUEM PACTEHUH, IPIMEHEHHUE MMPOJYKTOB OMOTEXHOJIOTHH B )KU3HU YEIOBEKa, 2 1K 02
MTOKCK M aHANHU3 HH()OPMAITUH U3 Pa3IHIHBIX HCTOYHUKOB (HayyHas v ydeOHO-HaydHas IUTepaTypa, CpeacTBa K 03
MaccoBoi nH(popManuu, cetb MHTEpHET U ApyTHE) TIK 04
Keticer Ha aHanmm3 nHGOpMAIK O Pa3BUTHH OMOTEXHOJIOTHH C UCIIONB30BaHUEM PACTeHUH (TI0 TPYIIam)
3ammuTa Keiica: [IpencraBnenre pe3yabTaToOB PEICHUs KEHCOB (BBICTYIUIEHHE C MTPE3EHTAITHEH ) 2
Pazaea 6. Buoskosornyeckue uccjae 0BaHus 14 OK 01
Tema 6.1. OcHoBHBIC| OCHOBHOE CO/IepKAHNE 4 OK 02
METOAbI Teoperuyeckoe ooyuenue: 2 OK 04
61‘:3":0(‘;10:“qu'("" Hayunsriii MeToa. MeToipl OMO3KOIOTHYECKUX HCCIISIOBAHUN: MOJIEBBIE, JIA0OPATOPHEIE, YKCIIEPUMEHTAIILHBIE. OK 07
HccIeI0BaHUI

MOHHTOPUHT OKPYKAOIIEH CPEIbl: IOKAIBbHBIN, pETHOHATBHBIN U TII00aThHBIN
Meropp! IoMCKa, aHATTU3a 1 00pa0OTKU MHGOPMAIIMU O MTPOEKTE B PA3TUYHBIX UCTOUHUKAX
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JlaGopaTopHble 3aHATHS:

[MTocraHoBKa 1enH, 3314, BHIBU)KECHNE THITOTE3bI, IPOBEICHNE SKCIIEPUMEHTA IO OMPEISTICHUIO ONTHMaTbHBIX
YCJIOBHH JUTS POCTa ¥ (PU3HOIOrHYESCKON aKTUBHOCTH JIPOMCKEBBIX KIICTOK. BhIsSIBICHHE 3aKOHOMEPHOCTEH,
(hopMyIMpOBaHUE BHIBOIOB M IMTPOIHO30B.

JlabopatopHble pabOTHl Ha BEIOOP 1O MUHH TPYIIIaM:

1. BnusiHue TeMIiiepaTypbl Ha pocTa i (PU3HOJIOrHYECKYIO aKTUBHOCTD JPOMOKEBBIX KIETOK

2. BrwmsiHUE yriieBooB Ha pocTa U (PU3UOIOTHIECKYI0 aKTUBHOCTD JPOMOKEBBIX KIETOK

CouyeraHHoO€E BIIUSIHUE TEMIICPATYpPhbI U YTJIEBOJAOB HAa pOCTa U (1)I/I3I/IOHOFI/I‘ICCKY}O AKTUBHOCTBb JJPOKIKEBBIX KJIETOK

Tema 6.2.
Buoskosornuec-
KHUH JKCIIePUMEHT

OcHoBHOe coaepkaHue

10

Hpakmqecme JaHATHE

0030p TeM yueOHO-HCCIIeI0BATEILCKUX TPOSKTOB. BrIOOp yueOHO-UCCIe0BaTENbCKOIO IPOSKTA U3
NMPEAIOXKCHHBIX. (DOpMI/IpOBaHI/Ie KOMaH/bI ITPOCKTA. AHI‘OpI/ITM BBITIOJTHCHUS IIPOCKTA.

Kaxnas rpymima BeIOHpaeT OJMH U3 BAPHAHTOB YUEOHO-UCCIIEIOBATELCKIX POCKTOB!

1.Brusuane [IAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PAaCTEHUI

2.BnvisiHre coneBoro 3arpsi3HEHUs] Ha POCT M Pa3BUTHE CEMSIH BBICIIIMX PAaCTEHHN

Ilepswiii 5man BHITONIHEHUS MPOEKTA:

O0ocHOBaHKE aKTyaIbHOCTH BBIOpAaHHOMN TeMbl. BhIsBIcHNE IPOOIEMBI HCCIENOBaHUS, POPMYIUPOBAHUE
runote3sl. Beioop MerooB uccienoBanus. Beibop Touek oTOopa mpod Ha TEPPUTOPHH UCCIISIOBAHUS.
[TocranoBka meneit u 3ama4 nuccnenoBanusa. Onpenenenne GopMbI IPEICTABICHUS PE3yIbTATOB
nccinenopanns. OnpeneneHne ITanoB M COCTABIICHHE TUTAHA UCCIIETOBAHUS

JlabopaTopHble 3aHATHSA

Bmopoti sman BHITIOIHEHNS TPOEKTA: TIOATOTOBKA HEOOXOANMOI TTOCYIB M MaTepHana sl SKCIIEPIMEHTa,
MIPOBEICHHE PKCITEPUMEHTA, TICPUOINIECKas MPOBEpKa TCUESHUS dKCIIepuMeHTa/ cOop Marepuaia

Tpemuii 5man BBINOIHEHUS IPOEKTA: OIYYSHUE IEPBUYHBIX SKCIIEPUMEHTAIBHBIX TAHHBIX, IPOBEICHHE
CTaTHCTUYECKON 00pabOTKH MOTYIEHHBIX JaHHBIX

Yemeepmuiii 5man BHIIOTHEHUS IPOEKTA: BBISIBIICHHE 3aKOHOMEPHOCTEH, (hopMynrpoBaHe BEIBOAOB U
IIPOTHO30B, OLICHKA Ka4eCTBA UCCIEAYyEMOro 00beKTa o pe3ybTaTaM OMO3KOJIOTHIECKOr0 aHaI13a

IIpakTH4yeckue 3aHATHS

3ammra npoekta. [Ipeacrasnenne pe3yabTaToB BHIIOIHEHHS yUeOHO-UCCIE0BATEIBCKUX TPOEKTOB
(BBICTYIIIIGHHE C TTPE3EHTAIINEH )

OK 01
OK 02
OK 04
OK 07

KouncyabTanun

[Mpome:kyTouHas arrecTanus (IK3aMeH)

Bcero:

144
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3. YciioBus peaju3aiu NporpaMMsl 001eo0pa3oBaTe/bHOM TUCHUTLTHHBI
3.1. MarepuajbHO-TeXHHYeCKOe o0ecniedeHue

Juis  peanuzanuu  NPOrpaMMbl  JUCHUIUIMHBL — KabuHeT  «buwonorum»,  OCHaIIeH
obopymoBaHueM: MeOenb, J0CKa, MeJ, HArJISAIHBIC MOCOOMS (KOMIUICKTHI Y4eOHBIX TaOMHII,
IJAKaTOB),  TEXHUYECKUMH  CpPEACTBaMH  OOYYEHHS:  KOMIIBIOTED C  yCTPOMCTBaMH
BOCIIPOU3BEICHUSI 3BYKa, TPUHTED;
naboparopusi, OCHaIeHa 000pyIOBaHUEM JUISl IPOBEACHHSI 3aHATHIA: MUKPOCKOTIBI, CEKyHIOMED,
TOHOMETp, JiabopartopHas mocyna (TpPOOUPKH, TOJCTABKU JUIsi TPOOUPOK, TMHUHIETHI, TMECOK,
CTYIIKH C TIECTHKAMHU, TIPEJMETHBIE ¥ IIOKPOBHBIC CTEKJIA, CTCKIISTHHBIC TTAJIOYKH, MPENapoBaIbHBIE
Urnbl, QUIbTpoBaJbHAs Oymara (caiageTku), CTakaHbl) TUIIEPTOHMYECKHI pacTBOp XJIOpHIa
Hatpusi, 3%-HBI PacTBOP MEPOKCHIA BOJOPOJA, PACTBOP MOJa B HOIMCTOM KajuH, TIUIEPHH,
KIyOHU KapToQesns, JUCT 3J0JeH KaHAJACKOW, IUIoJ psOUMHBI OOBIKHOBEHHOM (psAOMHBI WU
TOMara), JIyK pern4aThlid, pa3BeICHHBIE B BOJE IPOXKIKH);
3.2. Y4eOHO-MeTOaMYECKOEe H HH(OPMANIMOHHOE 00ecTieYeHne peaTu3alui NporpaMmbl

Jnst peanmzanui  mporpaMMbl  OMOMMOTEUHBIM (DOHJ TEXHUKYyMa HMEET IeYaTHbIE |
JJNIEKTPOHHBIE 00pa3oBaTeNbHBIE W HWH()OPMAIMOHHBIE PECYpPChl, PEKOMEHJIOBAHHBIC IS
MCI0JIb30BaHUs B 00pa30BaTeIbHOM IMpoliecce, He CTapllie MATH JeT ¢ MOMEHTAa U3JaHUsl.
3.2. UudopmanmonHoe odecniedeHue QM CHUIIMHBI Buogorus

Ilepeuenv yuebHbIX U30AHUIL:
1. buomorust anms mpodeccuit MW CHENHATLHOCTEH TEXHUYECKOTO M E€CTECTBEHHO-HAYYHOTO
npoduiei: yueOHUK Il CTyH. ydpexaeHuid cpea. mpod. obpaszoBanms/ B.M. KoHcTaHTHHOB,
A.I'. PesanoB, E.O. ®aneeBa/llon penmakumeit: B.M. KoucrantunoB -10-e wu3n. crep.-M.:
N3naTensckuit ueHTp «Akagemusi», 2022;
2. buonorus. 10-11 kmacc yue6. mus obiieoOpasoBar. yupexkaeHuii (6a30Bbiii ypoBeHs)/ B.B.
[Maceunuk, A.A. Kamenckuii, A.M. PybuoB u npyrue/llon pen. B.B. Ilaceunuka- M.:
N3narensctBO "l[Ipoceemenne", 2022;
3. buonorusa. buonorumueckue cucreMbl u mpouecchl. 10 kimacc: y4ued. mias oOimeoOpa3oBart.
yupexxaenuit (nmpodunpsubiii ypoenb)/ A.B. Tepemos, P.A. IlerpocoBa -2-e u3z., uchp.- M.:
Mmuemo3suHa, 2022;
4. buonorusa. buonormyeckue cuctembl W mpouecchl. 11 kmacc: yued. ans oOmeoOpa3oBart.
yupexxaenuit (nmpodunpsubiii ypoenb)/ A.B. Tepemon, P.A. IlerpocoBa -2-e u3a., ucmp.- M.:
Mmuemo3una, 2022;
Hnmeprnem- pecypcwi
1. www.sbio.info (Bcst 6uonorus. CoBpeMeHHasi OMOIOTHs, CTaThU, HOBOCTH, OMOIHOTEKA).

2. www.biology.ru (buonorus B OtkpbiToM Kojutemke. CaT coAepKUT AIIEKTPOHHBIN yueOHUK
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o 6uosiorun, On-line TecTsr).
3. www.resh.edu.ru (Poccuiickas 3JeKTpOHHAS IIIKOJIA)
4. www.fipi.ru (denepanbHblii HHCTUTYT MEIarOrMYECKUX U3MEPCHU )
Memoouueckue paspabomku.
1. HopmaTuBHBIE JOKYMEHTHI IUCHUIUIMHBI (MPUMEpHAs MpOrpaMMa TUCIUILTAHBL, pabouas
nporpamMma JUCHUILIMHBI, TacTopT KaOMHETa, )KypHAJI 10 TEXHUKE Oe301acHOCTH, WHCTPYKIIUU
10 TEXHUKE O€30TaCHOCTH, KPUTEPUN OIIEHOK)
2. KOC
3. Marepuanbl JUIS CaMOCTOSITEIIEHOTO OCBOCHHS YYEOHBIX TEM IpOrpaMMa W METOIUYECKHe
YKa3aHUsI 110 BBHITIOJIHEHUIO CAMOCTOSTEIbHON BHEAYTUTOPHOU PaOOTHI.
3.3. Meroanyeckne peKOMEHIAINH 110 OpPTaHU3aluy H3yIEeHUS TUCIUTUTNHBI

B memsax peanmuzanuy KOMIIETEHTHOCTHOTO TOJXOJa TPU MPENOJABAaHUU AUCIUTUINHBI
WCTIONIB3YIOTCS COBPEMEHHBIE 00pa30BaTeNbHBIE TEXHOJOTHH: MPAKTUKO-OPHEHTUPOBAHHEIC
TEXHOJIOTUU (CaMOCTOSITENIbHBIE M TMpaKTHYecKue padoThl), MH(OPMALMOHHBIE TEXHOJIOTHH
(KOMITBIOTEpHBIE ~ TIPE3CHTAIMM), TEXHOJOTHH  Pa3BUBAIOIIETO  OOYYEHHs, TEXHOJIOTHH
npo6seMHoOr0 00yueHus (TIpoOIEeMHOE U3II0KEHHE, IBPUCTHYECKass Oecena, UCCIe0BaTEIbCKUM
METO/1), TEXHOJIOTHH 3BPUCTUUECKOTO 00ydeHHUs! (BBIMOTHEHNE TBOPUYECKUX MTPOEKTOB, «MO3TOBast
aTaka», UTPOBBIC METOIUKH ), TEXHOJIOTHSI CUTyaIllMOHHOTO 00y4eHus (keiic-meron). B coueranum
C BHEAyJIUTOPHOW paboTOH, misi (GOPMHPOBAHUA W PA3BUTHS OOMMX M MPOGEeCcCHOHATBHBIX
KOMITETEHIMI 00y4yaromuxcsi MPUMEHSIOTCS aKTUBHBbIE W WHTEPAKTHUBHBIE (POPMBI MPOBEICHUS
3aHATUN (TPYIIOBas KOHCYJIbTAlMs, pa300p KOHKPETHBIX CUTYAIlUii, JIEJOBbIE U POJIEBBIE UTPHI,
IPYIIOBast TUCKYCCHUS).

Jlis mpoBefeHUs TEKYIIEro KOHTPOJS 3HAaHUN MPOBOASTCS YCTHbIE (MHIUBUIYaJIbHBIN U
(bpoHTaNbHBIN) U TUCHMEHHBIE OMPOCHI (TECTUPOBAHUE, KOHTPOJIbHAS padoTa, TOKIA/bI), a TAKKE
MIPOCMOTP U OLIEHKA OTUETHBIX paOOT MO MPAKTUUECKUM 3aHITHSIM.

HToroBslif KOHTPOJIb 3HAHHIA IPOBOJAUTCS 0 3aBEPILICHUIO Kypca AUCLIUILTUHBL B popme

OK3aMCHa.

4. KoHTpoJb U OlleHKA Pe3y/JbTATOB 0CBOEHHS 00111e00pa30BaTeJIbHOM JHCIUIIIHHbI

KOHTpOJ'IL U OLCHKa PpEe3yllbTaTOB OCBOCHUA O6H.[€O6p330B3TCJ'ILHOI>i JUCIHUITIINHBI
PACKPBIBAIOTCA 4E€PC3 NUCHUIINIMHAPHBIC PE3YIIbTAThl, HAIIPABJIICHHBIC Ha (I)OpMI/IpOBaHI/Ie O6I_I_II/IX u

HpO(beCCHOHaHBHBIX KOMIIETEHITUN 110 pa3aciiaM U TCMaM COACPIKAHUSA yqe6H0r0 Marepurajia.
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Oomasn Paznen/Tema T olleHOYHBIX MEPONPUATHH
KOMIEeTeH N
Pa3znen 1. Kinerka — crpykrypuo-  [KoHTponbHas pabora “MoinekynspHblii ypOBEHb
(pyHKOHOHATHHAN eTUHHUIIA OpraHU3aluy KUBOTO”
SKMBOTO
OK 02 Tema Nel.l. Buomorus xax BanonHeHue TaOIULBl C OMMCAHUEM METOI0B
HayKa MUKPOCKOIIMPOBAaHUSI C MX JAOCTOMHCTBAMH U
HEIOCTaTKAMH.
3amonHeHne TaOmMIbl «Bkmang ydeHBIX B
[pa3BUTHE OUOJIOTHI
OK 02 Tema Nel.2. BarnojHeHre CPABHUTENLHOM TaOUIIEI CXOACTBA U
OO0mas XapaKTepUCTUKA KU3HH Pa3IMUMii )KUBOTO U HE KHBOTO
OK 01 Tema Nel.3. Buonorndyeckun DpoHTanbHbIN onpoc. [1oAroToBKa YCTHBIX
OK 02 BAXKHbIE XUMHUYECKHE COSMHEHNsT  [COOOILEHUH ¢ npe3eHTanuei
OK 04 BrImonHeHre U 3a1iuTa JJa00paTOpHBIX padoT:
«Onpenenenue puramuaa C B IPOAYKTaxX MTUTAHUD»,
«["uapodunbHO-THIPOGOOHBIE CBOWCTBA JIUITHIOBY
OK 01 Tema Nel.4. OrneHnBaeMasi TUCKYCCHS IO BOITPOCAM JICKITHH.
OK 02 CTpyKTypHO-() yHKIIHOHAJIbHAS IPa3zpaboTka MEHTaILHON KapThl 1O KJIacCU(UKALIUU
OK 04 OpraHu3allls KICTOK KJIETOK U UX CTPOSHHIO Ha TIPO- U DYKAPUOTHIECKUX
W TI0 [[apCcTBaM B MUHHM Tpynnax. BeinonHenne u
BammTa 1a00paTOpPHBIX PaboT: «CTpoeHHE KIICTKH
(pacteHusi, )KMBOTHBIE, TPHOBI) U KIIETOYHBIC
BKITFOUCHHS (Kpaxmall, KaApOTHHOUIBI, XJIOPOILIACTHL,
XpPOMOILTACTHI)», «IIpoHHIIaeMOCTE MEMOPAHEI
(TUTa3MOITH3, JIETTa3MOITHN3 )
OK 01 Tema Nel.5. CtpykrypHO- DponTaTRHBIN onpoc Pa3paborka riaoccapus
OK 02 (hyHKIIMOHATBHBIE (PaKTOPBI Perenrie 3amaq Ha onpezeNeHne
HacJIeCTBEHHOCTH MOCIIEIOBATENFHOCTH HYKIEOTHIOB
OK 01 Tema Nel.6. DpoHTATBHBIN OIIPOC
OK 02 TIporecchl MaTpUYHOTO CHUHTE3a Tect «IIpoiieccsl MAaTpUYHOTO CHTE3a» Pelienue
Ba/jay Ha OIpe/eIEHN e TI0CIEI0BATETbHOCTH
AMHUHOKHCIIOT B MOJIEKYJIe OelKa
Permennie 3amaq Ha onpezeNeHne
MOCIIEOBATENFHOCTH aMHUHOKHCIIOT B MOJIEKYIIE
Oenka B ciTydae M3MEHEHHS [TOCIIeI0BaTeTbHOCTH
Hykneotugos JHK
OK 02 Tema Nel.7. DOpoHTaIBHBIN OIPOC
OK 04 Hexnerounspie GopMbI )KH3HH [loaroToBKa YCTHBIX COOOIIEHHH C MTPEe3eHTAIUEH
(BupycHbIe U OakTepuanbHbIe 3a0omeBanus. OOmme
MPUHIIATIBI HCIIOTB30BAHMS JIEKAPCTBEHHBIX
BeriecTB. OCOOCHHOCTH MTPUMEHEHHS
AHTHOMOTHKOB)
OK 02 Tema Nel.8. DOpoHTaIBHBIN OIPOC
OOMeEH BelIecTB U IpeBpallleHIe 3arnoHeHue CpaBHUTEIHHON TaOIHIIBI
PHEPTHH B KIIETKE XapaKTEPUCTHUK TUIIOB OOMEHa BEIIECTB
OK 02 Tema Nel.9.0Ku3HeHHBIN TUKIT OO0cyxIeHue o BonpocaMm JieKiuu Pa3zpadorka
OK 04 KieTku. Murtos. Meiio3 MEHTHI BpEMEHH KU3HEHHOTO ITUKIa
Pazgen 2. Ctpoenue u pyHKIMA KonrtponbsHas pabora "CTtpoerne U QyHKIHH
OpraHusma opranusma’
OK 02 Tema No2.1. Ctpoenue opranuzma  [OueHuBaeMas Auckyccus. Pa3paboTka MeHTanIbHON
OK 04 KApThl TKAaHEH, OPraHoB U CUCTEM OPraHOB

OpraHu3MOB (PaCcTeHHS) C KPATKOH
xapakTepucTukon ux ¢pyHkuuid. IloaroroBka u

MpeJICTaBIEHUE YCTHBIX COOOIIEHHI ¢
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npe3eHTanuel (MMMYHUTET, HH)EKIOHHEIE
Ba0oreBaHus, SIUIEMUHN, BAKIIMHAIINS)

OK 02 Tema Ne2.2. DpoHTaNBEHBIN ONpoc 3anoTHEeHHE Ta0NUIIBI C
DOopMBI Pa3MHOKEHHUST OPTaHU3MOB  [KPATKOW XapaKTEPUCTHKOH u mpuMepamu (Gopm
[Pa3MHOXKEHHSI OPTaHIU3MOB
OK 02 Tema Ne2.3. Pa3paboTka JICHTHI BPEMEHU C XapaKTePUCTUKOM
OK 04 OHTOreHe3 KUBOTHBIX M YeJIOBEKA  TAIlOB OHTOTeHE3a OT/ENbHON IPYIIION JKUBOTHBIX
M YeNloBeKa Mo MUKporpymmam. Tect/ompoc
OK 02 Tema Ne2.4. Outorenes pacTeHui CocTaBiieHUE )KU3HEHHBIX ITUKIIOB PACTEHUH 110
OK 04 OTJIeJIaM (MOXOBI/IILHI)IC, XBOLIECBUJIHEIE,
MarOpOTHUKOBUIHEIE, TOJIOCEMEHHEIE,
MOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. OCHOBHBIC TTOHSITHS Pa3zpabotka rimoccapus. Tect
[eHETHKH
OK 02 Tema Ne2.6. 3akoHOMEpHOCTH DpoHTaTBHEIH onpoc. TecT mo Bompocam JIEKIUU
OK 04 HaCJeIOBaHUS Pemenne 3a71a4 Ha onpe/ieieHNE BEPOSTHOCTH
BO3HHKHOBEHHS HACIIEICTBEHHBIX ITPU3HAKOB MPH
MOHO-, JTU-, TOJIUTHOPUIHOM U aHAIU3HPYIOIIEM
CKpEIMBaHUM, COCTABIICHUE TeHOTUITUIECKIX CXEM
CKpelIMBaHus
OK 01 Tema Ne2.7. Bzaumoneticteue reroB (Tect. Pa3zpaborka rimoccapus. Pemenne 3aqaq Ha
OK 02 OIpENEIIEHNE BEPOSITHOCTH BOZHUKHOBEHHUS
HACIIE/ICTBEHHBIX ITPU3HAKOB IPH PA3JIMYHBIX THITAX
B3aMMOJICHCTBYSI TEHOB, COCTABJICHHE
FeHOTHUITUYECKUX CXEM CKPEIIHBAHUSI.
OK 01 Tema No2.8. Tect. PazpaboTka riioccapus. Pemenne 3amad Ha
OK 02 ClerieHHOe HaCIeJOBaHHE OTIpenieNeHre BepPOsTHOCTH BOSHUKHOBEHHS
[IPU3HAKOB HACJIEACTBEHHBIX IIPU3HAKOB P CIETITICHHOM
HACJIeZOBAaHNH, COCTABIICHNE TeHOTHITHYECKUX CXeM
CKpENIMBaHNs.
OK 01 Tema Ne2.9. I'eneruka momna Tect. Pazpabotka rioccapus. Pemenne 3amad Ha
OK 02 OTIpesieNeHrne BepOsITHOCTH BOSHUKHOBEHHS
HACJIEZCTBEHHBIX MTPU3HAKOB, CIIETITICHHBIX C ITOJIOM,
COCTaBJICHHE TeHOTUITNYECKIX CXEM CKpPEITBaHUSI.
OK 01 Tema No2.10. I'enernka genoBexa Tect. Pazpabotka rioccapus. Pemenne 3amad Ha
OK 02 OTIpenieNeHrne BepOsTHOCTH BOSHUKHOBEHHS
HACJIEACTBEHHBIX TPU3HAKOB, HCIIOB3YS METO/bI
TEHETUKN YeJI0BEeKa, COCTABIICHHE T€HOTHITHYECKUX
cxeM ckpenBaHus. [loaroroBka ycTHBIX
COOOIIEHNI ¢ TTPEe3EHTAIUEN O HACTIeICTBEHHBIX
BaboNeBaHUAX YETIOBEKA.
OK 01 Tema Ne2.11. 3akoHOMEPHOCTH Tect. Pemienue 3aga4 Ha onpeaeneHue TUa
OK 02 M3MEHYMBOCTU MyTAaIliH [IPH TIepe/iave HaCIeICTBEHHBIX
OK 04 TIPH3HAKOB, COCTABIECHHE T'eHOTHITNYECKUX CXEM
CKpEIUBaHUs.
OK 01 Tema Ne2.12. Tect. Pa3paborka rinoccapus. Pemenne 3a1a4 Ha
OK 02 Cenekius OpraHu3MoB OIIpe/IeNIeHn e BO3MOKHOTO BO3HUKHOBEHHS
HACJIEZICTBEHHBIX TTPU3HAKOB IO CENEKIIHUH,
COCTaBJICHHE TEeHOTUITNYECKIX CXEM CKpPEIBaHUsI.
Pa3nen 3. Teopus 3BoIonNU KontponbsHas pabdora “Teopernueckue
ACIIEKTHI BOJIOLINY KU3HU Ha 3emiie”.
OK 02 Tema 3.1. Ucropus DpoHTaneHBIN onpoc. PazpaboTka NeHTHI
OK 04 PBOJIIOLIMOHHOTO YUEHUS BPEMEHH PAa3BUTHUS 3BOJIIOLMOHHOTO YUEHHUSI.
OK 02 Tema 3.2. Mukpossomoonus DpoHTaNIBHBII OIIPOC.

IPa3paboTka rimoccapusi TEpMUHOB.
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OK 02 Tewma 3.3. MakpoaBotonus OnenunBaeMast TUCKyccHs. Pazpaborka riioccapust
TEpPMHHOB.
OK 02 Tema 3.4. Bo3sHUKHOBEHUE U DpoHTanbHbI onpoc. [loaroroBka u
OK 04 [pa3BUTHE KU3HU Ha 3emiie MPECTABIICHUE YCTHOTO COOOIIICHUS U JICHTBI
BPEMEHH BO3HHUKHOBEHUS M Pa3BUTHSA
PKUBOTHOTO U PACTUTENILHOTO MHUPA.
OK 02 Tema 3.5. [Ipoucxoxnenue DpoHTanbHBIN onpoc. Pa3paboTka jieHT
OK 04 yeroBeKa — aHTPOTIOT €HeE3 BPEMEHH W MEHTAIILHBIX KapT Ha BHIOOD:
“IBOITIOLIMSI COBPEMEHHOT'0 uenoBeka”, “Bpemst
W IIyTH pacceyieHus YyelloBeKa Mo MniaHere”,
“BnusiHue reorpadudeckoii cpeibl Ha
MOP(OJIOTHIO U (hPHU3UOJIOTHIO YeIOBEKa”,
“UenoBeueckue pachl”’, 00CyKICHHE.
Pazgen 4. JxoJiorus KontponbsHas padora “Teopernueckue
ACTIEKTHI DKOJIOTHN .
OK 01 Tewma 4.1.0konorumaeckue TecT 1o PKOJIOrHYeCKUM (pakTopaM U cpeaam
OK 07 (haKTOpBI M CPEIBI JKU3HHU. PKU3HHU OPTaHU3MOB
OK 01 Tewma 4.2 .Ilomymnsus, CocTraBiieHHE CXeM KpyroBOpOTa BEIIECTB,
OK 02 C0001I1eCTBa, IKOCHCTEMBI MCTIOJB3yS MaTeprabl JJeKunu. Pemenne
OK 07 MPaKTHKO-OPHEHTHPOBAHHBIX PACYETHBIX
3aJlaHWI TI0 TIEPEHOCY BEIIECTBA U SHEPTHH B
PKOCHCTEMAX C COCTaBJIeHUE TPOPHUUIECKHX
ered ¥ mupamMui OMoMacchl ¥ SHEPTHH.
OK 01 Tewma 4.3.bruocdepa - rirodbanbpHas OnennBaemas TucKyccus. TecT. Pemenne
OK 02 PKOJIOrUYecKast CHCTEMA MPaKTUKO-OPUECHTHPOBAHHBIX PACUCTHBIX 3a7a4
OK 07 Ha OTpeACIICHNE TIOMAAN HAaCaKICHUH IS
CHIDKEHUS KOHIIEHTPAINU YTIIEKHCIIOTO Tas3a B
aTMocepe CBOEro pernoHa mpoXXHBaHUSI.
OK 01 Tema 4.4. IPemmenre MpakTHKO-OPHUEHTHPOBAHHBIX
OK 02 BristH¥IE aHTPOITOT€HHBIX [pACUCTHBIX 3aJaHHH 110 COXPaHEHHUIO
OK 04 (hakTopoB Ha Omochepy MPUPOTHBIX PECYPCOB CBOETO PETHOHA
OK 07 MPOKUBAHMS. TecT.
OK 02 Tewma 4.5.Bausiane coruanbHO- OrnernBaeMas TUCKyccHs. BrimomHeHns
OK 04 PKOIOrUIeCKUX (PaKkToOpoB Ha MpaKTHYECKUX 3amanuii: “OnpeneneHne
OK 07 BIOpOBbE YEIOBEKA CYyTOYHOTO parpioHa mutanus”’, “Co3ganme
WHIWBHTyaJTEHON MAMSATKHU IO OPTaHU3AIIT
[paIrioHaNBHON (Ppr3MUECKON aKTUBHOCTH .
BermonHenwe 1abopaToOpHOM pabOTH Ha BRIOOD:
""VMmcTBeHHas paborocmocoOHOCTR", "Brinsaue
A0MOTHYECKUX (PAKTOPOB Ha YENIOBEKa (HU3KUE
1 BBICOKHE TEMIIEPATypHhI)'.
Pa3nen S. buosorust B :Ku3Hu 3amura Kelica: MPeACTaBICHUE PE3YIbTaTOB
[pEIIeHUs KeCOB (BBICTYIJICHHE C
Mpe3eHTaIuneH ).
OK 01 Tema 5.1. buorexnonoruu B BermonHenne kelica Ha aHanU3 HHGOOPMAITIH O
OK 02 PKM3HHU KaKI0I'0 HAyYHBIX JIOCTHKEHHUSX B 00JIACTH
OK 04 TEHETUYECKUX TEXHOJIOTHH, KICTOUHOMN
11K02 WHXSHEPHUH, TUIIEBBIX OMOTEXHOIOTHH (IO
[IK 03 rpyIam), IpencTaBleHre Pe3yIbTaToB
K 04 [pEIIeHUS] KEICOB.
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OK 01

Tema 5.2. BHOTEXHOIOTUH U

BeimonHeHue ketica Ha aHanu3 HHGOOPMAITUH O

OK 02 [pacTeHus Pa3BUTUN OMOTEXHOIOTUH C NCTIOJIb30BAaHUEM
OK 04 [pacTeHui (1o rpynmnam), IpeacTaBiIeHue
ITK02 [PE3YJBTAaTOB PELIEHUS KEHCOB.
K 03
[K 04
Pasnen 6. buoskonoruueckue IIpencraBiieHUE PE3yIbTATOB BBIIIOJHEHUS
MCCIIEZIOBAHUS y4eOHO-MCCIIeIOBATENLCKUX TPOSKTOB
(BBICTYILICHHE C TTPE3CHTALINEH).
OK 01 Tema 6.1. OcHOBHBIE METO/IBI BrinonHenne 1abopaTopHbIX paboT Ha BEIOOD B
OK 02 OMO9KOJIOT Y ECKIX MUHUTPYIITaX:
OK 04 MCCIIeZIOBaHUI 1.Bnusinue TemmnepaTypsl Ha pocTa U
OK 07 (DU3NOITOrNIECKYI0 aKTUBHOCTD JIPOMOKEBBIX
KIIETOK
2.BrnusHue yriaeBoaoB Ha pocTa U
(DU3UOTOrNYECKYI0 aKTUBHOCTD JIPOMOKEBBIX
KIIETOK
3.CoueraHHOE BIUSHUE TEMIIEPATYPHI U
YTJIEBOJIOB HA POCTA U (PU3HOIOTHIECKYIO
AKTHBHOCTB APOXKKEBBIX KIETOK
OK 01 Tema 6.2 brOdKOTOTHYIECKU BrirmoHeHne yae0HO-MCCIIeN0BaTEIbCKOTO
OK 02 PKCIIEPUMEHT MPOEKTa Ha BHIOOP:
OK 04 1.Brusiaue [TAB Ha poct u pa3BuTHE CeMIH
OK 07 BBICIIIX PACTCHUN
2.BiusiHue coneBoro 3arpsi3HEHUs Ha pocT U
A3BUTHE CEMSH BBICIINX PACTCHUN
OK 01 BerinonHeHne sK3aMeHallMOHHBIX 3alaHUH
OK 02
OK 04
OK 07
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