FocynapcTrenHoe SroaxeTHOS NpodecCHORABHOE 00pa30BaTENBHOE YIPEHKICHTHE
Hosocubupckoit oonactu
«McKUTHMCKHMI 1IeHTP TpodeCcCHOHATLHOTO 00yYCHUsY

COI'NTACOBAHO YTBEPKIAIO
3ap, yugOyoi yacTeio 3aMecTUTens AMpeKkTopa o YBP
M H.A. Ocoknna I'BIIOY HCO «MckuaTumMckuii neHTp
A ‘g 2045 1pOECCHONANBHOTO O0ydeHUS»
JL.A. Cononko

«Z2F» o5 20 Zrona.

PABOYAHA ITPOTPAMMA
O OYILOS.I «buoaorusy

NO NPOOECCHUHA 35.01.20 «IluenoBos»
2023-2025 rogpi o0yuenus

Paspaboran: ITPHUHATO:

npenojasaren Ha sacemanwnu [THK
'4}" - Kpackosckas T.H. « ﬁ ctegiet- 20231,
‘ IIpoTokoa Ne 7

pencenarens [IK:
Tonemuesa M.T',

n. Arponec, 2023 1.



COJIEP)KAHUE

1. OGmas xapaktepuctuka padboueii mporpammsl 0011e00pa30BaTEIHLHOIO YUeOHOTO MPEAMETa

CBHOIIOTHISD) ... .o 3
2. CTpyKTypa U coaeprkanne o0Ieo0pa3oBaTeIbHOr0 yUeOHOTO MPEIMETA. .. .................... 16
3. YcnoBus peannzanuy mporpaMmel 001eo0pa3oBaTelbHOrO yueOHOro npeamMeTa. ... .......... 32

4. KOoHTpOJb ¥ OIIEHKA PE3YJIbTaTOB OCBOEHUS 00IIe00pa3oBaTeIbHOrO yueOHOro npenmera..33



1. O0mas xapakTepucTHKa padoueil mporpamMmsl 001ero 00pa3oBaTeibHOr0 NMpeaMeTa
«BHOJIOT' U

1.1. MecTo npeamera B CTpYKType o0pa3oBatenbHoi nporpammsl CIIO:

ObwmeobpazoBarenpHbIi penMeT «buonorusy siBisieTcst 00s13aTeTPHON YaCThIO
001meo0pa3oBaTeNbHOrO IIUKJIa 00pa3oBaTeNbHOM MporpaMmMsel B cooTBeTcTBun ¢ @I'OC CIIO
no npoeccun «ITuenoBony.

Tpynoemkocts mpenmera «buonorus» 0a30BeIi ypoBeHb cocTaBisier 144 waca, u3
KOTOPBIX 24 yaca BKJIIOYAaeT MpodheCCHOHAIBHO-OPHEHTUPOBAHHOE COIEPIKAaHUE, YCUIIMBAOIIEe
npodupHY0 coctaBistouyio no npodeccun B 3aBucumoctn ot @I'OC CIIO mpodeccun
«ITuenoson»

1.2. Heqn u nnanupyembie pe3yabTaThbl ocBoeHus1 OYIL.08.11 «buoaorus»:

1.2.1. Ilesin npeameTa

Heas: GpopmupoBanne y 0OyHarOLUINXCS CHCTEMbI 3HAHUI O Pa3IMYHBIX YPOBHSIX KH3HH CO
3HaHMEM COBPEMEHHBIX IPEJCTaBJICHUN O JKUBOM NPUPOJE, HABLIKOB IO IMPOBENEHUIO
OMOJNIOTMYECKNX HCCIIEIOBAaHUI C COONIONEHHEM JTHYECKHUX HOPM, apryMEHTHPOBAaHHOHN
JMYHOCTHOH MO3ULIMH 1O OepeKHOMY OTHOLICHHUIO K OKpPYIKaIoLIel cpene.

3agaun:

* TioTydeHue PyHIaMEeHTAIbHBIX 3HaAHUH O Ononorndeckux cucremax (Knerka, Opranusm,
[onymsauus, Bua, Dxocucrema); HCTOPUH PA3BUTHS COBPEMEHHBIX INPENCTABICHUH O JKHUBOM
NPUPOZE, BBIJAOIIHUXCS OTKPBITHAX B OHOJOrMYECKOH HayKe, POJH OHOJIOTHYECKOH HayKu B
(OpMHUpPOBAaHUN COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpA, METONaX HAayYHOIO
MO3HAHMS,

* OBJIQJACHHE VYMEHHMSMH JIOTHYECKH MBICINUTh, OOOCHOBBIBATD MECTO H  pPOJIb
OMONOTMYECKUX 3HAHUH B MPAKTUYECKOH NEATENbHOCTH JIIOJEH, Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHH, ONpeAeNsiTh JKUBbIE OOBEKTHI B MPHUPOAE, MPOBOAUTH HAOMIOOEHHS 32
SKOCHUCTEMAMHM C LEJNbI0 HUX ONHUCAHUS M BbIABIEHUsS €CTECTBEHHBIX W aHTPOINOIE€HHBIX
U3MEHEeHUH, HAXOIUTh U aHAJH3HPOBATh HHPOPMALIUIO O KHUBBIX OOBEKTAX;

* Pa3BUTHE TIO3HABATENLHBIX HHTEPECOB, HHTEJLIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
o0y4arImuxcss B MPOLECCe H3y4YeHHs] OMOJIOTMYECKUX SIBJICHHUH, BBIJAIOIIMXCS JTOCTHKEHHN
OMONIOTMY, BOIIEAIINX B OOIIEYETIOBEYECKYIO KYJBTYPY; CJIOXKHBIX M MPOTHBOPEUUBBIX MyTEH
Pa3BUTHSI COBPEMEHHBIX HAYYHBIX B3TJISIIOB, HACH, TEOPH, KOHIENIUH, rUNoTe3 (O CYyIIHOCTH U
MPOMCXOXKIEHUH JKU3HH, YeJIOBEKa) B XO/1€ pabOTHI C pa3IMIHbIMU HCTOYHIKAMH HH(OPMALINY,

* BOCHHTaHHE YOEKACHHOCTH B HEOOXOOUMOCTH IIO3HAHUS JKMBOW TMPUPOJBI,
HEOOXOIUMOCTH PALlHOHAIILHOTO MPHPOOTIONB30BAHMS, OEpEKHOTO OTHOILICHUS K MPUPOIHBIM
pecypcaMm U OKpy’Karole cpene, COOCTBEHHOMY 30POBBIO; YBAKEHUS K MHEHHIO OIIOHEHTa
npu 00CYKIEHUH OHOJOTHYECKUX POOIeM;

* HUCTIOJIb30BAHUE NPUOOPETEHHBIX OMOJOTMUECKUX 3HAHUNW M YMEHHMH B IOBCEIHEBHOM
JKU3HH JUTSI OLEHKH TOCJIEICTBHIA CBOEH NeATENbHOCTH (M IEATENIbHOCTH APYTUX JIFOAEH) 1o
OTHOLICHHIO K OKPY’KaIoLIeH cpeze, 3AOPOBBI0 APYTHX JIIOJAEH M COOCTBEHHOMY 31O0POBBIO;
obocHOBaHME U coOmoaeHne Mep npodunakTrky 3a00eBaHUl, OKa3aHUe TIEPBOH MOMOINU MPU
TpaBMax, COOFOIEHUE TIPABUJI TIOBEICHHUS B IPUPOLIE.

1.2.2. Ilnanupyembie pe3yJibTaThl OCBOEHHSI 001Ie00pa30BATEJILHOI0 NMpeaMeTa B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
IIK 1. Bemmonnenue paboT mo CoAepKaHI0 MIESTHHBIX CEMEH.

IIK 1.3. BBIMOJHSTH MO PYKOBOACTBOM BETEPUHAPHOTO CHENHATINCTA PO HIAKTHUECKUE
MeponpusThs o 6opbOe ¢ OONE3HSIMH U BPEIUTEISIMH ITUET.

[IK 3. CeneknuoHHO-IeMeHHAs paboTa ¢ mIesiaMu.



[IK 4. Bemonaenne padoT Mo OMbUICHUIO PacTeHUH (B T.4. KYJBTYP 3aLIUIIEHHOTO TPYHTA).

IIK 5.1. YnpasnaTe TpakTOpaMu B OPraHU3aLUSAX CEJIbCKOTO XO35IICTBA.



Koa n
HANMEHOBAHME
(popmupyembix
KOMIIeTEHIHI

Ilnanupyemelie pe3yJbTaTbl OCBOCHHUS IPEAMETA

Oomue

IpeameTHbIe

OK 01. Beibupatb
CHOCOOBI peLIeHHUs
3a1a4
po¢heCCHOHATTLHOM
AeSTeIbHOCTH
MPUMEHHUTEJBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpya0BOro BOCHIHUTAHUSA:

- TOTOBHOCTb K TPYyIdy, OCO3HAHWE IIEHHOCTH MacTepCTBa,
Tpyaomooue;

- TOTOBHOCTb K aKTHBHOH IESITEIbHOCTH TEXHOJOTHUECKOH U
COLMAIbHOW HAMpPaBJIEHHOCTH, CIOCOOHOCTh HMHHUIIUMPOBATH,

MJAHUPOBATh W CAMOCTOSTEJIbHO  BBITIOJIHATH — TaKyHO
NEeATEbHOCTD;
- UWHTEepeC K pasnudHbiM cdepaMm npodeccroHaTbHON
NeATETbHOCTH,

OBnageHne yHUBEPCAIbHBIMH Y4eOHBIMU TTO3HABATEIbHBIMHU
NEUCTBUAMMU:

a) 0a3oBbIe JOrHYeCKHe el CTBHS:

- CaMOCTOSITENIbHO  (pOPMYNHPOBATH U
npobeMy, pacCMaTPHUBATh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBEHHBIH NPU3HAK MM OCHOBAHMS IS
CpaBHEHMs, KJIIACCU(PUKALNN U O0O0IIeHHUS,

- ONpenemsiTh LEeNU [eSTeNIbHOCTH, 3a7aBaTh MapaMeTpbl U
KPUTEPUU UX JOCTHKEHUS,

- BBIBISATH  3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SIBJICHHSIX,

AKTYaJIU3UPOBATDH

MPOTHUBOPECIUA B

- BHOCHUTb KOPPEKTHBbI B JAEATEJIBHOCTb, OLICHUBATb
COOTBETCTBUE  PE3yJbTATOB  LEJNsIM, OLEHUBATb  PUCKHU
MOCNENCTBUHN AeATEIbHOCTH,

- pa3BHBaThb KpPEAaTUBHOE MBIIUICHUE TNPU  PELICHUU

YKU3HEHHBIX TIpobyieM

0) 6a3oBbIe HCCIEA0OBATEIBCKHE TEHCTBHSA:

- BIANETh HAaBbIKAMH  Y4eOHO-MCCIIEAOBATENLCKON U
MPOEKTHOM EATENIbHOCTH, HAaBbIKAMU Pa3peIieHus mpodiem,;

- BBISIBJIITh NPUYMHHO-CJIEZICTBEHHBIE CBSI3U U

- chopMHUpOBaTh 3HAHHUA O MECTE€ W POJU OUOJIIOTHUH B
CHCTEME €CTECTBEHHbIX HayK, B (OPMHUPOBAHUU
COBPEMEHHON €CTECTBEHHOHAy4YHOM KapTUHBI MHpA, B
MO3HAHUU 3aKOHOB MPUPOAbI U PELIEHUU >KU3HEHHO

Ba>KHBIX COHNAJIBHO-3THYCCKUX, OKOHOMHNYECKUX,
IKOJIOTHMYECKHNX HpO6J’I€M YCJIOBCUCCTBA, a TaKXKE B
pemICHUA BOIIPOCOB pPallMOHAJIBHOTO

NPUPOAONOIB30BaHUSA;, B (POPMHUPOBAHUHM IIEHHOCTHOTO
OTHOLICHUSI K TPUPOAE, OOIIECTBY, YENIOBEKY; O BKJAne
pocCUiCKMX © 3apyOeKHBIX Y4YeHBIX - OWOJNIOrOB B
pasButue Ouonoruy;, (yHKIMOHAJIBHOW TI'PaMOTHOCTH
YeJIOBeKa JJIsl PELICHUs )KU3HEHHBIX Po0IieM,

- YMeThb BIIQJETh CHCTEMOH OHOJOTHYECKUX 3HAHUM,
KOTOpasi BKJIIOYaeT:

OCHOBOIOJIATafOINe  OWOJOrMYecKHe  TEPMHUHBI U
NOHATHS (JKW3Hb, KJI€TKA, TKaHb, OpPraH, OPTaHU3M, BUJ,
MOMYJISIIKSL,  SKOCHCTEMA, ouoneHo3,  Ouocdepa,
MeTaboNM3M, TOMEOCTa3, KJIETOYHBIH  HMMMYHHTET,
OuocunTe3  Oenka, OWOMOIMMEpPBI,  OUCKPETHOCTD,
camMoperyJisius, CaMOBOCIIPOU3BENIEHUE,
HACJIeZICTBEHHOCTb, MU3MEHUYHUBOCTb, HYHEPro3aBUCUMOCTD,
POCT U pa3BHUTHE);

Ouonorndeckne Teopuu: kierouHas teopus 1. IlIBaHHa,
M Ilnefinena, P. Bupxosa, KJIOHaJIbHO-CEIEKTUBHOIO
ummyHureta I1. Dpaux, M1.1. MeunukoBa, XpoMOCOMHast
Teopusi  HacneactseHHocth  T.  Moprana, 3akoH
3aponsieBoro cxoacrsa K. bapa, aBonronmronHas teopust
Y. JlapBuHa, CHUHTETHYECKash TEOPUsS 3BOJIIOLUHU, TEOPUs
antponorene3a Y. Jlapsuna, Teopus 6uoreoneHo3a B H.




aKTyaJlM3upoBaTh 3ajady, BbIABUTaTb TMIIOTE3y €€ pelleHus,
HaxOAMTb  apryMeHThl  JUIsl  JOKas3aTeNbCTBa  CBOMX
yTBEP>KIEHUI, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELISHMUS;

- AQHAJIM3HUPOBATb IMOJYYEHHbIE B XOA€ pELIEHUs 3aAadu
pe3yNbTaThl, KPUTHYECKH OLEHMBATb UX JIOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

- yMeTb [EpPEeHOCUTh 3HAHUS B [IO3HABATENbHYID U
MPAKTUYECKYIO OOJIACTH KU3HENEATEIbHOCTH,

- YMeTb HHTErpHUpOBaTh 3HAHUS U3 pPa3HBbIX MPEIMETHBIX
obnacreii;

- BbBIIBUTaTb HOBBIE
MOJXOJbI U PELIEHUS,;
- CrmocoOHOCTh HMX HCIIONB30BaHMS B TO3HABATENbHOW U
COLIMAIbHON MPAKTHUKE

uacu, Inpeajiaratb OpPUTHHAJIbHBIC

CykauéBa, yuenus HUW. BasunmoBa - o Llenrpax
MHOrooOpasust ¥ NPOUCXOXKIACHUS  KYJbTYPHBIX
pactenuii, A.H. CesepLioBa - 0 NMyTAX U HaNpaBJIEHUSIX
sommory, B.U. BepHanckoro - o 6uocdepe;

3aKOHBbI (eAMHOOOpa3usi MOTOMKOB TEPBOrO MOKOJICHHS,
paclleruieHusi MPU3HAKOB, HE3aBUCHUMOIO HaclelOBaHUs
npusHakoB ['. MeHnens, CLENJIeHHOrO HaclaeAOBaHUs
MPU3HAKOB M HapyILIEHMs cleruieHns reHoB T. Moprana,
rOMOJIOTHYECKHX psioB B HacJeCTBEHHON
W3MEHYMBOCTH HHN. Basuiosa, FeHEeTUYECKOrO
pasHoBecust Jl>x. Xapau u B. BaiinOepra; 3aponbIeBoro
cxonctea K. bapa, Ouorenermueckoro 3akoHa O.
Iexkens, @. Mrosuiepa);

NPUHLHIBI (AUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);
npaBwia (MuHuMyMa FO. Jlubmxa, 3KOJOrHUYECKON
NpaMHIbI YHces, OOMacChl U SHEPTUN);

runore3bl (koauepsatHoit AWM. OmapuHa, nmepBHYHOrO
oympona JIkx. Xonpeitna, wmukpochep C. Dokca,
pubozuma T. Yek),

- chopMHpOBATL YMEHHUS pPACKPBIBATh COMEPKaHHE
OCHOBOIIOJIATAIOIIUX OMOJIOTHYECKUX TEOPHH M THUIOTE3!
KJIETOYHOM, XPOMOCOMHOM, MyTaLMOHHOM!,
SBOJIIOLIMOHHOM, MPOUCXOXKIEHUS >KU3HH M 4YelIOBEKa,
BIaZICHNE CHUCTEMOH 3HAaHMH 00 OCHOBHBIX METOJax
HAYYHOTO TO3HAHMSI, HCIMOJB3yEeMbIX B OHOJOTHYECKUX

UCCIIEIOBAHUSAX  JKUBBIX  OOBEKTOB U BKOCHUCTEM
(onmmcaHue, W3MEpeHUE, TMPOBEIACHHUE HAONIOIEHUI);
crnocobaMy  BBISIBJICHUST W OLGHKH aHTPOIMOT€HHBIX
W3MEHEHUI B IPUPOLIE,

- copmupoBath yMEHUs PacKpbIBaTh
OCHOBOIMOJIArafoImue  OWONOTHYECKHe  3aKOHBl U
3akoHomeproctu (I Mennens, T. Moprana, HH.

Baswunosa, 2. I'ekkenst, @. Mromnepa, K. bapa), rpanumst
X IPUMEHUMOCTH K JKUBbIM CUCTCEMAM,




- YMETb BBIJENATh CYIIECTBEHHbBIE MPU3HAKH:
CTPOCHUSI BHPYCOB, KJETOK TMPOKAPHOT K OSYKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPT'aHU3MOB, BHIIOB,
OHMOreoLeH030B, 3KOoCcUCTEM U Onochepsr,

CTPOGHHSI OpPTraHOB W CHCTEM OpPraHOB paCTEHHH,
JKMBOTHBIX, YeJIOBEKa, IMPOLIECCOB >KH3HEIESITENbHOCTH,
NPOTEKAKOIUX B OpPraHU3Max PACTEHUM, >KUBOTHBIX WU
YeJIOBEKa;

OMOJIOTHYECKIX MPOLIECCOB: obMeHa BEIIECTB
(Metabonu3m), WHPOPMALMK U TPEBPALICHUS SHEPTUH,
OpokeHHs1, aBTOTPO(HOrO U TreTepoTPO(HOrO THUIOB
nuTaHus, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meiio3a,
raMeToreHesa, SMOpHOreHe3a, MOCTIMOPHOHAIBLHOTO
Pa3BUTHS, PA3MHOXKEHUs, HHIWBUAYAJIbHOTO Pa3BUTHUS
opranu3Ma  (OHTOreHe3a), B3aHMOJECHCTBUSI  T'€HOB,
rereposuca;  ASHCTBUI  MCKyCCTBEHHOro  otdopa,
CTaOMJIM3UPYIOIIETro, [BIKYIIErO U  PaspbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJIONATPUYECKOTO u
CHUMIATPHYECKOTO BUI000pa30BaHMUS,; BJIMSTHUS
ABIDKYIIMX CHJI SBOJIIOLMHU Ha TE€HO(QOHH MOMYJISINY,
NPUCTIOCOONIEHHOCTH OPTaHU3MOB K cpene OOWTaHus,
YepeOoBaHMs HAMPABJICHUH HBOJIOLMH, KpPYroBOPOTA
BEILECTB U MMOTOKA YHEPTHH B SKOCHCTEMAX;

- mpuOOPECTH OMBIT MPUMEHEHHsST OCHOBHBIX METOIOB
HAyYHOTO TMO3HAHUS, UCMOJb3yeMbIX B OHOJIOTMU:
HaOJIIOAEHUS] U OIMHCAHHSI JKMBBIX CHUCTEM, MPOLECCOB U
SIBJICHUI; OpraHM3ali U MPOBEOCHHs OHOJIOTHYECKOro
JKCIIEPUMEHTA,  BBIIBIKEHHsSI  THIIOTE3,  BBIABIISTH
3aBUCHMOCTH MEXKIY HCCIEAYeMbIMH  BEJIHYHHAM,
OOBSCHSTH MOJyYEHHbIE Pe3yJbTaThl U (POPMYJIHPOBATH
BBIBOJIbI C UCITIOJIb30BAHHEM HAYYHBIX TIOHSTHIA, TEOPUH U
32KOHOB,

- chopmupoBaTh yYMEHHS BBIIENATH CYLIECTBEHHBIE
NPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U SYKAPHOT,




OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPT'aHU3MOB, BHIIOB,
OMOTeOIEHO30B M JKOCUCTEM, OCOOEHHOCTH MPOLIECCOB
oOMeHa BeIeCTB UM MPEBpAIeHUs] SHEPTHU B KIETKE,
dorocuHTE3a,  IIACTUYECKOTO U JHEPreTHYECKOrO
oOmeHa, XEMOCHHTE3A, MUTO3a, Meii03a,
OTJIOOTBOPEHMSI, pa3BUTHSI u Pa3MHOKEHUS,
WHIUBUIYAJILHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
OoppOBI 32 CyIIECTBOBAaHHE, €CTECTBEHHOro OTOOopa,
BUI000pa30BaHusl, MPHUCIOCOOJEHHOCTH OPraHU3MOB K
cpene OOUWTaHUS, BIHUSHHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOTIOTEHHBIX M3MEHEHWH B OKOCHCTEMAaxX CBOEH
MECTHOCTH, KPYyroBOPOTa BEIIECTB U IMpEBpaIleHHE
sHepruu B buochepe;

- chopmMupoBaTL yMEHHS NPUMEHSTH TMOJyYEHHBIE
3HaHWS JJIs1 OOBSICHEHUsS] OMOJIOrMYECKUX TPOLECCOB H
SIBIICHW, U1 TPUHATUS TPAKTUYECKUX pEIIeHHH B
MOBCEHEBHON  JKM3HH C  Ielbl0  o0ecredyeHus
0e30MacHOCTH  CBOEro  370POBbS W 370POBbS
OKpY’KAIOIIUX JIIoNeH, coOmoneHust 310poBoro odpasa
JKM3HHM, HOPM TPAMOTHOTO TOBENEHHS B OKPYKArOIIEH

NPUPOAHON  cpeme;  TNOHUMaHWE  HEOOXOAMMOCTHU
UCIIOJIb30BaHUS TOCTHIKEHUH COBpPEMEHHOW OWOJIOTHMH U
OuoTEeXHONOT Ui ISt PaLMOHAIBHOTO
MPUPOAOTIOIB30BAHHS, yYMEHUE HCIIONIb30BAaTh
COOTBETCTBYIOIIIUE aApTyMEHTHI, OHMONIOTUIECKYIO

TEPMUHOJIOTHIO ¥ CHMBOJIUKY ISl JIOKA3aTeJIbCTBA
POICTBAa OPraHM3MOB Pa3HBIX CHCTEMATHYECKHX TPYIIIT;
B3aUMOCBSI3M OPraHHU3MOB M CpPeIbl OOWUTAHUS; €IHHCTBA
YeJIOBEYECKIX pac, HEeOOXOAUMOCTH 3I0pOBOro odpasa
JKM3HH, COXpPaHEHUs Pa3sHOOOpas3us BUAOB U DKOCHCTEM,
KaKk  YCJOBUS  COCYIIECTBOBAHHMsS  TPUPOABI U
YeJIOBEUECTBA,;

- chopmMupoBaTH YMEHHS peliaTh OUOJOTUYECKUE 3a0a4H,
COCTABJISITh T€HOTHUITUYECKHUE CXEMbl CKPEIUBAHMS s




Pa3HBIX TUTIOB HACJEAOBAHMS MPU3HAKOB Y OPTaHU3MOB,
COCTaBJISITh CXEMBbI TIEPEHOCA BEIIECTB W JHEPrHH B
SKOCUCTeMax (LU MUTAHMS, MUIIEBbIE CETH), BISBJIATD
MPUYUHHO-CJIEJICTBEHHBIE CBS3U MEXKAY HCCIEIyEeMbIMU
OuosornuecknMu 00bEKTaMH, MPOLIECCAMU U SIBJIEHUSIMU,
JeNIaTh BBIBOABI U MPOTHO3bI HA OCHOBAHHH TMOJTyYE€HHBIX
PE3yJIbTATOB;

- chopMmupoBaTh yMEHHUS KPHUTUYECKH OLIEHUBATH
UH(POPMAIUIO OMOJIOTHYECKOTO CONep KaHUsI,
BKJIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3THYHBIX
HUCTOYHHUKOB (CPEeNcTBa MAacCOBOW WH(pOPMALIUN, HAYYHO-
TIOMY JIIPHBbIE MaTepUaJIbl), HHTEPIPETUPOBATH STUYECKUE
ACTMEeKThl COBPEMEHHBIX HWCCIIeOBaHUN B OuONOrUy,
MenWLUHE, OMOTEXHOJIOTHH, PAaCCMAaTPUBATh TJI00ATbHBIE
SKOJIOTUYECKHE npoOIeMbl COBPEMEHHOCTH,
dbopMUpPOBAaTh MO OTHOIICHHIO K HHM COOCTBEHHYIO
MO3UIMI0, YMEHHE OLEHUBATh OSTHYECKUE AaCTEKThI
COBPEMEHHBIX HCCIICIOBAHUI B 00JaCTU OMOTEXHOJOTHUU
u TeHETUYECKIX TEXHOJIOTHIA (KJIOHUpOBaHUE,
HCKYCCTBEHHOE OIIOAOTBOPEHHE, HAIPaBJICHHOE
U3MEHEHHE TeHOMa H  CO3JaHHe  TPAHCTEHHBIX
OpPTaHU3MOB);

- cbhopMuUpOBaTb YMEHHUs CO37aBaTb COOCTBEHHBIC
MUChbMEHHBIE W yCTHBIE COOOINEHHWsT Ha OCHOBE
Ononornaeckom uHpOpMAITIU u3 HECKOJIbKHIX
HWCTOYHUKOB, TPAMOTHO HCHOJIb30BATh IMOHATUIHBIN
anmapat OUOJIOTHH;

- yMeTb BBIABUTATb THIOTE3bI, MPOBEPSITH  UX
SKCIePUMEHTAIbHBIME CPEACTBAaMU, (POpPMyTHpPYs IIeNb
UCCIIEIOBAHMS, aHAJIN3UPOBATh MOJIYYEHHBIE PE3YJIbTATHI
U J1eJIaTh BBIBOJBI,

- MPUHUMATH y4YacTHE B HAYYHO-UCCIIEOBATEIBLCKOMN
paboTre 1O OHWONOTHH, SKOJOTMM U  MEIUIINHE,
NpoBOAMMON Ha 0as3e INKOJBHBIX HAYYHBIX OOINECTB U




nyOJIMYHO TPEACTABISITH IOJNYyYEHHBIE PE3YJbTaThl Ha
YUEHHUUECKNUX KOH(PEPEHIUSIX Pa3HOTO YPOBHS,

OK 02. Mcnonr3oBaTh
COBPEMEHHBIE
CpencTBa MOUCKA,
aHamu3a u
UHTEPIIPETALNN
uHpOpPMaNU 1
UH(POPMALIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 337124
po¢heCCHOHATTLHOM
AESITeTIbHOCTH

B o0acTu eHHOCTH HAYYHOTO MO3HAHUS

- ¢(hOpPMHPOBAHHOCTD MHPOBO33PEHHS], COOTBETCTBYIOLIEIO
COBPEMEHHOMY VPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMH
NPAKTHKH, OCHOBaHHOT'O Ha auanore KYJBbTYP,
CITOCOOCTBYIOIIETO OCO3HAHUIO CBOEro Mecta B
MOJIMKYJIBTYPHOM MHPE;

- COBEpIIEHCTBOBAHUE SI3bIKOBOM W YUTATENbCKOW KYJIBTYPbI
KaK CpeJcTBa B3aMMOAEWCTBUS MEXKIY JIFOJbMH M TO3HAHUS
MHpa;

- OCO3HAHHE LIEHHOCTH HAYYHOH AEATeJIbHOCTH, FOTOBHOCTH
OCYLIECTBJIAThH MIPOEKTHYIO u HCCIIeI0BATEIbCKYIO
AeSTeIbHOCTh MHAUBUIYAIbHO U B [PYIIIE;

OBnafeHue yHHBEPCAJIbHbIMH y4eOHBIMH MO3HABATEJIbHBIMHU
JNENUCTBUSIMU:

B) paboTta ¢ nHpopMaLHei:

- BJIaJI€Th HABBIKAMH MOJNYYSHUsT UHPOPMALMH 13 UCTOYHHKOB
pa3HbIX THUIOB, CaMOCTOSITEJIBHO OCYLIECTBJIATh IOHCK,
aHaJM3, CHUCTEMATH3aLHUI0 W HHTepIpeTanuo HHGOpMauuu
Pa3TUYHBIX BUIOB U POPM MPEACTABICHHUS,

- CO37aBaTh TEKCThl B pA3JIMYHBIX (POpMaTax C YyUETOM
Ha3Ha4yeHus: UHQOpMALMK W LENeBOH aydUTOPHH, BbIOHpas
ONTHUMAJbHYIO (POPMY MPEACTABICHUS U BU3YAIHU3ALHH;

- OLEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(POPMALIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-3THUECKUM HOPMaM;

- HCIOJIb30BATh cpencraa uH(pOpPMAIIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKAaTHBHbIX M  OpPraHU3alMOHHBIX  3a4a4 ¢
co0moeHneM TpeOoBaHUi SPTrOHOMHKH, TEXHUKU
0€30MacHOCTH, THUTHEHbI, PecypcocOepekeHHs, MPaBOBBIX M
STHYECKHX HOPM, HOPM HH(POPMALIMOHHON Oe30MacHOCTH;

- BJAJEeTh HABbIKAMHU PACTIO3HABAHUS M 3AIIUThl HHPOPMALHH,

- chopmupoBaTh yMEHHsS KPUTHYECKH OIEHHBATDH
UH(POPMAIUIO OMOJIOTHYECKOTO CONep KaHUsI,
BKJIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3THYHBIX
HUCTOYHHUKOB (CPEeNcTBa MAacCOBOW WH(pOPMALIUN, HAYYHO-
MOMYJISIPHBIE MaTe€PHaibl), UHTEPIIPETHPOBATh ITUYECKHE
ACTMEeKThl COBPEMEHHBIX HWCCIIeOBaHUN B OuONOrUy,
MeIHLNHE, OMOTEXHOIOT UM,

- MHTEPIIPETUPOBATh 3TUYECKHE ACIIEKThI COBPEMEHHBIX
UCCJICZIOBAHNI B OMOJIOTHUH, MEIUIIMHE, OUOTEXHOJIOTHH,
paccMaTpuBaTh rJI00aNbHBIE KOJOTHUYECKHE MPOOIEMBI
COBPEeMEHHOCTH, (HPOPMHPOBATH IO OTHOIIEHHID K HUM
COOCTBEHHYIO MO3UIUI0, YMEHHE OLEHUBATH STUYESCKUE

ACMEeKThl COBPEMEHHBIX HCCIIeIOBAaHUN B  oOnactu
OHOTEXHOJIOTHU u reHETHIECKHX TEXHOJIOTHI
(kJIOHUpOBaHUE, HCKYCCTBEHHOE OIJIOIOTBOPEHHUE,
HAIPaBJICHHOE  W3MEHEHHME T€HOMa M CO3J1aHue
TPAaHCT€HHBIX OPTaHU3MOB),

- chopmupoBaTh yMeHHs CO3AaBaTh COOCTBEHHBIE
MUChbMEHHBIE W yCTHBIE COOOINEHHWsT Ha OCHOBE
OHOIOrUYEeCcKOi uHpOpMAITIU u3 HECKOJIbKHX
HWCTOYHUKOB, TPAMOTHO HCHOJIb30BATh IMOHATUIHBIN

anmapat OHoNIorHH
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UH(POPMALIMOHHON O€30MaCHOCTH JIMYHOCTH

OK 04. DddextuBHO

B3aMMOJENCTBOBATh U
paborathb B
KOJIJIGKTUBE 51
KOMaHJIE

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOOMPENEIECHUIO,

-OBJIA/ICHHE HaBbIKAMU yueOHO-HCCIIeIOBATENbCKOH,
MPOEKTHON U COLIMATIbHOMN AEATENIbHOCTH,

OBnageHne  yHHUBepPCAJbHBIMH  KOMMYHHKATHBHBIMH
AefCTBUSIMHU:

0) cOBMeCTHAS 1€ATEJIbHOCTD:

- NOHMMAaThb U HCIIOJIb30BaTh NPEUMYINECTBA KOMAaHIHON U
UH/IUBUAY AIbHON PalOTHI;

- MPUHUMATH LEeJH COBMECTHOI NEeATEIbHOCTH,
OpraHM30BbIBATb M KOOPAMHUPOBATH JEWCTBUA 1O €€
NOCTHXKEHUIO. COCTABJIATH IJIaH ACHCTBUMN, PaCIpenesATh POIH
C Yy4YeTOM MHEHHH YyYaCTHHKOB OOCYXIAaTh pe3yJIbTaThl
COBMECTHOH paboTHI;

- KOOpDAMHUPOBATb U BBINOJHATH pPadOTy B  YCIOBHAX
peaspHOro, BUPTYJIBHOTO u KOMOWHUPOBAHHOTO
B3aUMOJIEUCTBUSI,

- OCYLIECTBJISITD NMO3UTUBHOE CTPATETHMYECKOE MOBEINEHUE B

CaAMOCTOATECIIBHOCTH U

Pa3IMYHBIX CUTYyaLUSIX, MPOSIBJISITH TBOPUYECTBO u
BOOOpaskeHue, ObITh MHUITUATUBHBIM

OsBaanenue YHUBEPCAJbHBIMH peryJasiTUBHBIMH
JeHCTBHSIMM:

) NPUHSITHE ce0sl U APYTHUX JIoAeii:

- NpUHUMATb MOTUBBI M apryMeHTbl APYIruUX JIOJAed mpu
aHaJIN3€ Pe3yJIbTaTOB AEATENbHOCTH,

- IPU3HABATH CBOE MPABO M MPABO IPYTHX JIOJEH Ha OIIHNOKH;

- pa3BHUBaTh CIOCOOHOCTH NMOHUMATh MHUP C MO3ULHH JPYTrOro
4eJIOBEKa

- chopmupoBaTh yMeHHs CO3AaBaTh COOCTBEHHBIE
MUChbMEHHBIE W yCTHBIE COOOINEHHWsT Ha OCHOBE
OHOIOrUYEeCcKOi uHpOpMAITIU u3 HECKOJILKIX
HWCTOYHUKOB, TPAMOTHO HCHOJIb30BATh IMOHATUIHBIN
anmapat OUOJIOTHH;

- yMeThb BBIIBUTATb TUIOTE3bl, TMPOBEPSATH UX

SKCIIEPUMEHTAIIBHBIMU CPEACTBaMH, (hopMyIupyst Leib
UCCIIEIOBAHMS, aHAJIN3UPOBATh MOJIYYEHHBIE PE3YJIbTATHI
U JIENIaTh BBIBOJIBL,

- TNpPUHUMATh Yy4YacTHE B HAyYHO-HCCIENOBATEIbCKON
paboTre 1O OHWONOTHH, SKOJOTMM U  MEIUIINHE,
NpOBOAMMON Ha 0a3e INKOJBHBIX HAYYHBIX OOINECTB U
nyOJIMYHO TPEACTABISITH IOJNYyYEHHBIE PE3YJbTaThl Ha
YUEHHUUECKNX KOHPEPEHINAX PA3HOTO YPOBHS

OK 07.
ConelicTBOBATH
COXPAaHEHUIO

B 00J1acTH 3K0JI0THYECKOr0 BOCIIUTAHHS:
- c¢(hOPMHUPOBAHHOCTb JKOJIOTMUECKOUW KYJBTYpPbl, MOHUMAaHUE
BJIMSIHUSL COLMAJIBHO-3KOHOMHUYECKUX NPOLIECCOB HA COCTOSIHUE

- BJIAJIETL CUCTEMOM 3HAaHWII OO0 OCHOBHBLIX METONAaX
HAYYHOTO TO3HAHUS, WCIOJIb3YEMbIX B OHMOJOTHYECKUX
UCCJIENOBAHUAX  JKUBBIX OOBEKTOB U 3KOCHUCTEM
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OKpY>Karolle cpeasl,
pecypcocOepekeHuro,
NPUMEHSTh 3HAHUS 00
U3MEHEHUU KJINMAaTa,
TIPUHIUTIBI
OepexITMBOTrO
NPOM3BOJICTBA,

3¢ dexkTuBHO
NEeNCTBOBATH B
Ype3BbIYAHBIX
CUTYALHSIX

NPUPOAHOH W COLMAJBHON Cpeabl, OCO3HaHME MIIOOATBHOTO
XapakTepa 3KOJOrHUECKUX mpodiem;

- TJITAHUPOBAHHUE U OCYLIECTBJICHUE ACHUCTBUN B OKPYKAIOLIEH
CpeAe Ha OCHOBE 3HAHUSA LeJeHd yCTOMYHMBOIO pa3BUTHUSA
4eJI0BEeYeCTBa,
AKTUBHOE  HENOpUSTUE
OKpYyKaroImei cpene;

- YMEHHE MPOrHO3UPOBATh HEOIArONPHUSTHBIE KOJOTHYECKHE
MOCJEACTBHST MPEANPUHUMAEMBIX NEHCTBUN, NPENOTBPAILATH
UX;

2

NEWCTBUH, MNPUHOCALIUX  Bpen

- pacoiupCHUueC OIlbITa JCATCIIbHOCTH 3KOJIOTHISCKOM
HaIpaBJICHHOCTH,
- OBJIAACHUC HaBbIKaMH yLIe6HO-I/ICCJ'IeI[OBaTeHbCKOﬁ,

MIPOEKTHOM U COLUATIBHON NESITeIbHOCTU

(onmmcaHue, uW3MEpeHUE, TMPOBEACHHE HAONIOIEHUH);
crocobaMu  BBISIBJICHHMST W OIEHKH AHTPOINOTE€HHBIX
W3MEHEHU B IPUPOLIE,

- YMeTb BBISBJIATh OTJIMYUTENIbHbIE TPU3HAKU KUBBIX
CUCTEM, B TOM HHCJIe TpUOOB, PACTEHUM, JKUBOTHBIX U
YeJIoBeKa; MPUCTIOCOOIEHHOCTh BHIOB K cpee OOuTaHus,
abMOTHYECKNX M OMOTUYECKUX KOMIIOHEHTOB 3KOCHCTEM,

B3aUMOCBSI3€i OpPraHU3MOB B coo01ecTBax,
AHTPOIIOTCHHBIX U3MEHEHHUH B HSKOCHUCTEMAax CBoeu
MECTHOCTH,

- YMETb BBIACIATH CYHWECCTBCHHBIC MPU3HAKHN
OMOJIOTHYECKIX MPOLIECCOB: obMeHa BEIIECTB

(Metabonu3m), WHPOPMALMK U TPEBPALICHUS SHEPTUH,
OpokeHHs1, aBTOTPO(HOrO U TreTepoTPO(HOrO THUIOB
nuTaHus, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meiio3a,
raMeToreHesa, SMOpHOreHe3a, MOCTIMOPHOHAIBLHOTO
Pa3BUTHS, PAa3MHOKEHUs], HHIMBHAYAJbHOTO Ppa3BUTHS
opranu3Ma  (OHTOreHe3a), B3aHMOJECHCTBUSI  T'€HOB,
reTeposuca;  JACHWCTBHI  HCKYCCTBEHHOTO  0TOOpA,
CTaOMJIM3UPYIOIIETro, [BIKYIIErO U  PaspbIBAIOIIETO
€CTeCTBEHHOTO orbopa; AJJIOTIATPUIECKOTO u
CHUMIATPHYECKOTO BUI000pa30BaHMUS,; BJIMSTHUSI
ABIDKYIIMX CHJI SBOJIIOLMHU Ha TE€HO(QOHH MOMYJISINY,
NPUCTIOCOONIEHHOCTH OPTaHU3MOB K cpene OOWTaHus,

YepeAOBaHUs HAMNPABJEHUN 3BOJIOLMH, KPyroBopoTa
BELICCTB U NTOTOKA SHCPI'UM B SKOCUCTEMAX
IIK 1. Bemmonnenue - TOTOBHOCTb K TPYyIy, OCO3HAHHE LIEHHOCTH MACTepCTBa, | - CPOpMHPOBATE yMEHHMS KPUTHYECKH OLEHHMBATH
pabot o Tpynosodue, UH(POPMAIUIO OMOJIOTHYECKOTO CONep KaHUsI,
COACPIKAaHUTO - TOTOBHOCTh K aKTHUBHOU ACATCIIbHOCTHU TEXHOJOTHUECKOH U BKIIIOYAKOIMYKO TMCCBAOHAYYHBIC 3HAHUA U3 PA3JIMUHBIX

MYEJIUHBIX CEMEM.

COHI/IaHbHOfI HaIrpaBJICHHOCTH, CIIOCOOHOCTD HHULIUUPOBATD,

MJAHUPOBATh W CAMOCTOSTEJIbHO  BBITIOJIHATH — TaKyHO
NEeATEbHOCTD;
- UWHTEepeC K pasnudHbiM cdepaMm npodeccroHaTbHON
NEeATEbHOCTH,

HUCTOYHHUKOB (CPEeNcTBa MAacCOBOW WH(pOPMALIUN, HAYYHO-
TIOMY JIIPHBbIE MaTepUaJIbl), HHTEPIPETUPOBATH STUYECKUE
ACTMEeKThl COBPEMEHHBIX HWCCIIeOBaHUN B OuONOrUy,
MeIHLNHE, OMOTEXHOIOT UM,
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OBnaneHne YHHUBEPCATbHBIMU YYEOHBIMH IMO3HABATEIHbHBIMU
NENCTBUSIMU

IIK 1.3. BeInoOaHATH
1I0J1 PYKOBOJICTBOM
BETEPUHAPHOTO
CHeLUATNCTA
npodrIaKTHIECKHE
MEPOTPUSITHSI T10
Ooprbe ¢ bonesHsaMu
U BPEAUTEISIMH TUET.

- BBIABJATH  3aKOHOMEPHOCTM W MNPOTHUBOpPEYUs B
paccMaTpUBAEMBbIX SIBJICHUAX,

- BHOCHUTb KOPPEKTHBbI B JAEATEJIbHOCTb, OLICHUBATb
COOTBETCTBUE  PE3yJbTATOB  LEJNsIM, OLEHUBATb  PUCKHU
MOCNENCTBUHN AeATEIbHOCTH,

- pa3BHBaThb KpPEAaTUBHOE MBIIUICHUE TNPU  PELICHUU

JKU3HEHHBIX TpobyieM

- YMETb BBIJENATh CYIIECTBEHHbBIE MPU3HAKH:
CTPOCHUSI BHPYCOB, KJETOK TMPOKAPHOT K OSYKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPT'aHU3MOB, BHIIOB,
OHMOreoLeH030B, 3KOoCcUCTEM U Onochepsr,

CTPOGHHSI OpPTraHOB W CHCTEM OpPraHOB paCTEHHH,
JKMBOTHBIX, YeJIOBEKa, IMPOLIECCOB >KH3HEIESITENbHOCTH,
NPOTEKAKOIUX B OpPraHU3Max PACTEHUM, >KUBOTHBIX WU
YeJIOBEKa;

OMOJIOTHYECKIX MPOLIECCOB: obMeHa BEIIECTB
(Metabonu3m), WHPOPMALMK U TPEBPALICHUS SHEPTUH,
OpokeHHs1, aBTOTPO(HOrO U TreTepoTPO(HOrO THUIOB
nuTaHus, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meiio3a,
raMeToreHesa, SMOpHOreHe3a, MOCTIMOPHOHAIBLHOTO
Pa3BUTHS, PA3MHOXKEHUs, HHIWBUAYAJIbHOTO Pa3BUTHUS
opranu3Ma  (OHTOreHe3a), B3aHMOJECHCTBUSI  T'€HOB,
rereposuca;  ASHCTBUI  MCKyCCTBEHHOro  otdopa,
CTaOMJIM3UPYIOIIETro, [BIKYIIErO U  PaspbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJIONATPUYECKOTO u
CHUMIATPHYECKOTO BUI000pa30BaHMUS,; BJIMSTHUS
ABIDKYIIMX CHJI SBOJIIOLMHU Ha TE€HO(QOHH MOMYJISINY,
NPUCTIOCOONIEHHOCTH OPTaHU3MOB K cpene OOWTaHus,

YepEeNOBAHMUsA HAMpPABJICHUN HBOJIIOLMU;, KPYroBOPOTa
BEIIECTB U MOTOKA SHEPTUHU B IKOCUCTEMAX;
IIK 3. CenekunoHHO- | - OCO3HAHHME LEHHOCTH HAyYHOU NESITENIbHOCTH, TOTOBHOCTb | -  YMETh  BBIOENSATH  CYLIECTBEHHbIE  IMPU3HAKU
TUIEMEHHasl padoTa ¢ | OCYIIECTBIIATh MPOEKTHYIO u UCCIIEIOBATENBCKYIO | OMOIOrHUECKUX MIPOLIECCOB! oOmeHa BELIECTB

micjaIaMu.

JesITeIbBHOCTh MHAUBUAYAJIBHO U B TPYIIIIE;
OBnaneHne YHHUBEPCATbHBIMU YYEOHBIMH IMO3HABATEIHbHBIMU
JIEHCTBUSAMU:

Pabora ¢ undopmanmeii:

- BJIQJICTh HABBIKAMH TMOJIyYEeHUs HHPOPMAIIUU U3 UCTOYHUKOB

(Metabonu3m), WHPOPMALMK U TPEBPALICHUS SHEPTUH,
OpokeHHs1, aBTOTPO(HOrO U TreTepoTPO(HOrO THUIOB
nuTaHus, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Melo3a,
raMeToreHesa, SMOpHOreHe3a, MOCTIMOPHOHAIBLHOTO
pa3BUTHS, PA3MHOXKEHUsI, HHIWBUAYAJIbHOTO Pa3BUTHUS
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pPa3sHBIX THUIOB, CAaMOCTOSTENBHO OCYIIECTBJISTb IIOMUCK,
aHamu3, CHUCTEMAaTH3aLMI0 M HUHTEPHpeTannio HH(popManuu
Pa3IUYHBIX BUAOB U (HOPM MPEICTABICHNUS,

opranm3mMa  (OHTOT€HE3a), B3aUMONEWCTBHS  T€HOB,
rereposuca;  ASHCTBUI  MCKyCCTBEHHOro  otdopa,
CTa0MJIM3NPYIOIIEro, JBIDKYIIErO U Pa3pbIBAIOLIETO
€CTECTBEHHOI'O orbopa; aJJIONaTPUIECKOro u
CUMIIATPUICCKOrO BI/II[OO6pa30BaHI/I$[; BJIMAHUA
OBWKYIIUNX CHJI SBOJIONUH Ha TeHO(OHI MOMYJISALNY,
NPUCTIOCOOJIGHHOCTH OPTaHU3MOB K cpeae oOuTaHws,
YepeAOBaHUs HAMNPABJEHUN 3BOJIOLMH, KPyroBopoTa

BELICCTB U ITOTOKA SHCPI'MH B SKOCUCTEMAX

IIK 4. BeinosnHenue
paboT MO ONMBUICHUIO
pacTeHui (B T.4.

KYJIBTYP
3aIULIEHHOTO

IPYHTA).

- IJIAHUPOBAHHUE U OCYLIECTBJIEHUE ACHCTBUN B OKPY’KAKOLIEH
CpeAe Ha OCHOBE 3HAHUA LeJeHd yCTOMYHMBOIO pa3BUTHUSA
4eJI0BEeYeCTBa,
AKTUBHOE  HENpUsITHE
OKpYy>Karoleil cpeae,

- YMEHHE MPOTHO3UPOBATh HEOJArONPHUSITHBIE KOJOTHYECKHE
MOCJEACTBHST MPEANPUHUMAEMBIX NEHCTBUN, NPENOTBPAILATH
ux;
- pacumpeHue
HAIPaBJIEHHOCTY,
- OBJIAZICHUE HaBBIKAMH Y4€OHO-MCCIENOBATEIbCKOH,
MPOEKTHOMN U COLIMAJIbHON AEATEIbHOCTH

NEWCTBUH, MNPUHOCAIIUX  Bpen

OIlbITa JCATCIIbHOCTH 3KOJIOTHISCKOM

- yMeTb BBbIABUTaTb THUMOTE3bl, MPOBEPSITH  HX
SKCIIEPUMEHTAIIBHBIMU CPEACTBaMH, (hopMyIupyst Leib
UCCIIEIOBAHMS, aHAJIN3UPOBATh MOJIYYEHHBIE PE3YJIbTATHI
U JIENIaTh BBIBOJIBL,

- TNpPUHUMATh Yy4YacTHE B HAyYHO-HCCIENOBATEIbCKON
paboTre 1O OHWONOTHH, SKOJOTMM U  MEIUIINHE,
NpOBOAMMON Ha 0a3e INKOJBHBIX HAYYHBIX OOINECTB U
nyOJIMYHO TPEACTABISITH IOJNYyYEHHBIE PE3YJbTaThl Ha
YUEHHUUECKNX KOHPEPEHINAX PA3HOTO YPOBHS

IIK 5.1. Yopasasate
TPaKTOpaMu B
OpraHU3aLUsIX

CEJIbCKOr0 X035ICTBA.

- BBIABJATH  3aKOHOMEPHOCTM W MNPOTHUBOpPEYUs B
paccMaTpUBAEMBbIX SIBJICHUAX,

- BHOCHUTb KOPPEKTHBbI B JAEATEJIbHOCTb, OLICHUBATb
COOTBETCTBUE  PE3yJbTATOB  LEJNsIM, OLEHUBATb  PUCKHU
MOCNENCTBUHN AeATEIbHOCTH,

- pa3BHBaThb KpPEAaTUBHOE MBIIUICHUE TNPU  PELICHUU

JKU3HEHHBIX TpobyieM

- NOHMMAaThb U HCIIOJIb30BaTh NPEUMYINECTBA KOMAaHIHON U
WHAWBUY ATBHON paOOTHI,

- MPUHUMATH LEeJH COBMECTHOI NEeATEIbHOCTH,
OpraHM30BbIBATb M KOOPAMHUPOBATH JEWCTBUA 1O €€
NOCTHXKEHUIO. COCTABJIATH IJIaH ACHCTBUMN, PaCIpenesATh POIH
C Yy4YeTOM MHEHHMH YyYaCTHHKOB OOCY)KIATh pe3yJIbTaThl

- chopMHUPOBATh YMEHUS NPUMEHSTb TMOJYYCHHBIE
3HaHWS JJIs1 OOBSICHEHUsS] OMOJIOrMYECKUX TPOLECCOB H
SIBJICHUH, U1 TPUHATUS TPAKTUYECKUX PEIIeHUN B

MOBCEHEBHON  JKM3HH C  Ielbl0  o0ecredyeHus
0e30MacHOCTH  CBOErO  3[0POBbS M 3[0POBbS
OKpY’KAIOIIUX JIIoNeH, coOmoneHust 310poBoro odpasa

JKM3HH, HOPM TIpaMOTHOrO IMOBCACHHSA B Opr)KaI'OH.Ieﬁ

NPUPOAHON  cpeme;  TNOHUMaHWE  HEOOXOAMMOCTHU
UCIIOJIb30BaHUS TOCTHIKEHUH COBpPEMEHHOW OWOJIOTHMH U
OuoTEeXHONOT Ui ISt PaLMOHAIBHOTO
MPUPOAOTIOIB30BAHHS, yYMEHUE HCIIONIb30BAaTh
COOTBETCTBYIOIIIUE aApTyMEHTHI, OHMONIOTUIECKYIO

TEPMHUHOJIOTUKO W CHUMBOJIMKY AJII  JOKA3aTCJIbCTBA
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COBMECTHOH paboTHI;

POACTBA OPraHU3MOB pPa3HbIX CHUCTCMATUYCCKUX TPYIIIIL,
B3aUMOCBA3U OPraHU3MOB U CPEALI O6I/ITaHI/I$I; CAUHCTBA
YeJIOBEYECKIX pac, HEeOOXOAUMOCTH 3I0pOBOro odpasa
JKHU3HU, COXPAHCHUA pa3Hoo6pa31/I$[ BUIOB U 3KOCHUCTEM,
KaKk  YCJOBUS  COCYIIECTBOBAHHMsS  TPUPOABI U
YeJIOBEUECTBA,;
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2. CTpykTypa u coaep:kaHue 001eo0pa3oBaTe/ibHOro yueoHoro npeamera «buosorus»
2.1. O0bem yueOHOro nmpeamMera BHAbI YieOHOH padoThI

Bun yueOHoii padoThI

O0BeM B yacax

Oo0bem o0pa3oBaTebHOI IPOrpaMMBbl NIpeaMeTa

216
B T.4. 00513aTe/IbHAS HATPY3KAa 144
OcHoBHoOe conep:RkaHHe 120
BT. 4.
TeopeTH4YecKoe O0yUeHne 68
MPAKTUYECKUE 3aHATUSA 54
IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE COleP:KaAHUE (COEPKRAHHE 24
NPHKJIATHOTO MOAY.JIST)
TeopeTH4YecKoe O0yUeHne 8
MPAKTUYECKUE 3aHATUSA 14
CamocTosiTesibHAsE padoTa 72

IIpomexyTounas arrectauus (AuddepeHUNPOBAHHBIN 3a4eT)

16



2.2. TemaTHyecKMi MJIAH U COAEPKAHNE YUEOHOTO MPEIMETAa

HaumeHoBaHue Coaepxanue yuyeOHOro marepuaja (0CHoBHoe U npogeccHOHATbHO-0PUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3aesioB H TeM J1a00paTopHbIe H MPAKTHYECKHE 3aHATHS, MPUKJIAIHONH MOAYJIb (MPH HAJIMYUH) 4acoB | KOMIETeHHH
1 2 3 4
1 cemecTp — 56 yacoB ( 30 T.0.+26 1.3.); 28 4acoB CaMOCTOATEIbHOM PadOTHI
Paznen 1. KneTka — cTpyKTYPHO-(DYHKIIHOHAJIBHASL €AMHHLA KUBOTO (24 1.0+ 12 1.3) 36
CamocrosiTeibHasi padoTa 18
Tema 1.1, OcHOBHOE coep:RaHue 2
buogaorus kak TeopeTnueckoe o0yueHue: 2
HayKa buonorus kak Hayka. CBs3b OMOJIOTHU C IPYTUMU HayKaMu: Onoxumust, Onodusmnka, OMOHUKA,
reroreorpadust u ap. Posib 1 MecTo Guonoruu B GOpMUPOBAHUM COBPEMEHHOM HAYYHOM KapTUHBI MUDA. OK 02
3HavyeHne Ouonorndeckux 3HaHuH. Mctopust Onosnorny. 3HaueHue LUTOJIOTHH AJIsl Pa3BUTHS OUOJIOTHH U
MO3HAHUS IPUPOBL. MeTObI LIUTOJIOTHH: MUKPOCKOMHS, XpoMaTorpadusi, 31ekTpodopes, METo MEeUeHbIX
aToMoB, T hepeHnnatbHOoe LEHTPUPYTHPOBAHNE, KYIBTYPa KIETOK
Tema 1.2. Oomasn | OcHOBHOE copep:KaAHHE 2
xapakrepucTuka | Teopernueckoe o0yueHue: 2
KM3HH Pasnoobpasue 6uocucrem. Opranmzaiusi OMOJOTHYECKUX CUCTEM. Y POBHHU OpraHu3aluid OHOCUCTEM: 2
MOJIEKYJIIPHO-T€HETUYECKU, OPTraHOUAHO-KJIETOYHBIN, OPraHU3MEHHBIH, MOMYJISILIUOHHO-BUIOBOM, OK 02
SKOCHCTEMHBIH (OnoreoneHoTndeckmii), Onocepusiii. Hayku, usyyaromue Onosorndeckrue 0ObeKThI Ha
Pa3HBIX YPOBHSX OpraHu3anuy xu3HU. OOIas XapakTepruCTHKA KIU3HHU, CBOMCTBA JKUBBIX crcTeM. [Iporecchl,
NPOHUCXOSIINE B OHOCHCTEMAX
Tema 1.3. OcHOBHOE coep:RaHue 6
buonornyecku Teoperuueckoe o0yueHue: 2
BA’KHBIC XuMHUUeCKui cocTaB KJeTKH. HeopraHudeckne BeIecTBa KISTKH, UX OMOIorndeckast podib. OK 01
XUMHYECKHE Oprannyeckue BemecTsa kieTku. buonormueckue nomumepsl. benkun. Ctpykrypa u pyHKIMN 6€IKOBOH OK 02
COCAHHCHHUS MOJIeKyJIbl. DepPMEHTBI, MPUHLIUI UX IeHCTBHs. YTieBoasl. bruonornyeckre GyHKIHN YIIIEBOIOB. OK 04
Jlumuper. O6mui mnan crpoerns. I unpodunpHO-ruapododbubie cBoiicTBa. Kitaccudukanms munumos.
buonornueckne ¢pynkuun mununoB. AT®. Ctpoenne monexyibsl AT®. buonornueckue pynxmamm ATD
IMpakTHuecKue 3aHATHS: 4
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Ponb GenkoB, yriieBOAOB U JKUPOB B OPTaHU3ME YeJIOBeKa. BUTaMUHBI M OMOJIOTHYECKH aKTHBHBIE TOOABKH,
MX 3HaUYCHHE B )KU3HU OpraHu3Ma ueyioBeka. | uno- u aBuTraMuHO3bl X nociaeacteus. llpeacrasnenue
YCTHBIX COOOIICHHMI ¢ TIPEe3eHTANEH, TIOATOTOBJIEHHBIX MO MIEPEYHI0 UCTOYHUKOB, PEKOMEHIOBAHHBIX
MPenoaBaTeIeM

Tema 1.4.
CTpykTypHO-
(pynxkunuonanbnas
OpPraHu3aLMs
KJIETOK

OcHoBHoOe coaep:kaHHe

Teoperuueckoe o0yueHue:

=

Knerounas teopust (T. lIBann, M. Lllneiinen, P. Bupxos). OCHOBHbIE MOJIOKEHHSI COBPEMEHHOH KJIETOYHOMN
Teopuu. Tumsl KJIETOK: dyKaproTHUeckas U pokapuotuyeckas. CpaBHUTENbHAs XapaKTePUCTUKA KIIETOK
JYKapHOT (PaCTUTENBHOM, )KMBOTHOMH, rpnbHOIT). CTpoeHne npokapuoTudeckoil kietku. OcodeHHOCTH
CTPOEHUS reTepOoTPOdHON 1 aBTOTPOPHOH MPOKAPHUOTHIECKUX KIIeTOK. CTpOeHHE TIa3MaTHIECKOM
MeMOpaHbl. TpaHCTIOPT BELIECTB Uepe3 IIa3MaTHIECKYI0 MeMOpaHy: MaCCUBHBINA U aKTUBHBIA. DHIOLHUTO3!
MUHOLIUTO3, (haronutos. Jx3o1mTo3. O00I0UKa WK KileTouHast cTeHKa. CTPyKTypa U PYHKIIMH KJIETOYHOH
CTEHKH PacTeHHH, rproOoB

[urortasma. I{utozons. Lutockener. OqHoMeMOpaHHBIE OPTAHOUIBI KIETKH: SHIOMIA3MATUYECKAs CETh
(OIIC), anmmapat ['onbaKy, JTU30COMBI, TEPOKCUCOMBI, BAKYOJIU PACTUTENBHBIX KJIeTOK. CTpoeHue U
¢byHKIMH OHOMEMOpaHHBIX OpraHonaoB kietkn. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUIBI KJIETKH: MUTOXOHIPUH, TIACTUABL. XJIOPOIIACTHI, X POMOILJIACTHI,
JIEHKOTIACTBI, UX CTpOeHUE U QYHKUUU. SAepHBIi anmapart KJIeTKH, CTPOSHUE U (PYHKIIUH.
HememOpaHHBIE OpTaHOUABI KIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIN IIeHTp. OpraHouasl
JBIKEHUSI. peCHUYKU ¥ KryTUKU. CTpoeHue u pyHkunn HeMeMOpPaHHBIX OPTaHOUIOB KJIETKU

IIpakTHyeckue 3aHATHS:

[IpakTrueckoe 3ansiTie «CTpOCHUE KIETKU (PACTeHUS, JKUBOTHBIC, TPHOBI) M KJIETOYHbIE BKIIOUSHUS
(xpaxma, KapOTHHOUBI, XJIOPOIUIACTHI, XPOMOILIACTHI )»

[Ipuobperenue ornbiTa NPUMEHEHNS TEXHIKH MUKPOCKOIMPOBAHMS TIPH BBITTOJIHEHUH JJAOOPATOPHBIX paboT.
IToaroTroBka MUKpOIIpENapaToB, HAOMOAEHHE C TOMOIIBIO MUKPOCKOTIA, BBISIBIICHHE PA3INIHNA MEKIY
H3y4aeMbIMU OObEKTAMH, HHTEPIPETays HAOII0JaeMBbIX SBJIEHHHA, ()OPMYJIHPOBAHUE BBIBOIOB

IIpakTrueckoe 3ansitue «IIpoHnaeMocTs MeMOpaHBbI (TIaA3MOJH3, AETIA3MOIIHI3 )»

[Tpuobperenue ornbiTa NPUMEHEHNS TEXHIKH MUKPOCKOITMPOBAHMS TIPH BBITTOJIHEHUH JJAOOPATOPHBIX paboT.
IToaroTroBka MUKpOIIpENapaToB, HAOMOAEHHE C TOMOIIBIO MUKPOCKOTIA, BBISIBIICHHE PA3INIHNA MEKIY
H3y4aeMbIMU OObEKTAMH, HHTEPIPETaysl HAOII0JaeMBbIX SIBJIEHHHA, ()OPMYJIHPOBAHNE BBIBOIOB

OK 01
OK 02
OK 04

Tema 1.5.
CTpyKTYypHO-

OcHoBHOE conep:RaHHe

=

Teoperuueckoe o0yueHue:

OK 01
OK 02
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¢pyukuuoHanbHbl | CTpoeHne xpoMocoM. XpOMOCOMHBIH HAOOP KJIETOK, TOMOJIOTHYHbIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
¢ (paKTOpbI rarIonAaHbIi u quruonasslii Habop. Hyknennossie kucnorsl. JIHK n PHK. Ctpoenne HykJIenHOBBIX
Hacaeacreennoct | kuciot. Hykneoruner. Kommiemenrapasie a3otuctoie ocHoBaHus. [Ipasmno Yapradda. Ctpykrypa JJTHK —
u aBoiHas crivpainb. MectoHaxoxaenue u ononorndeckue ¢pyakimm JHK. JIHK-skcnepruza. Bunst PHK.
®yukuuu PHK B kneTke
IpakTHYecKHe 3AHATHS: 2
Pemenue 3a1a4 Ha onpeneseHrue NoCaeI0BaTebHOCTH HYKJI€OTHIOB 2
Tema 1.6. OcHOBHOE conep:RaHHe 4
Mpoueccnl Teoperuueckoe o0yueHue: 2
MATPHYHOI'0 Marpuunsriii cunres JIHK — perumukanus. [Ipuanune! perukannu JIHK. Mexannsm pernmukanuun JJHK. 2
CHHTE3a Penapauus JIHK (noperuekatuBHasi, nmoctperiiekatnsras). Peakunu matpuaHoro cuaresa. [IpuHommn
KOMIUIEMEHTApHOCTH B peakuusax matpudHoro cunresa. JIHK u rensl. I'eneTnueckuii kof, €ro CBONCTBA. OK 01
Tpauckpumnms — matpuusblii cuHTe3 PHK. Tpancisiums u e€ stanbl. Y cnosust OnocunTesa Oenka. OK 02
Ctpoenne T-PHK u kopupoBanue amuHokucaot. Posb pubocoM B GrocuaTe3e Oenka
IpakTHUecKne 3aHATHS: 2
Pemenne 3a1a4 Ha onpeneneHne mocIea0BaTEIbHOCTH AMUHOKHCIIOT B MOJIEKYJIe Oerka. 1
Pemenne 3a1a4 Ha onpeneneHue mocaea0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oelka B clydae
WU3MEHEHUs OCJIeI0BaTeabHOCTH HyKkineoTtunos JJHK 1
Tema 1.7. OcHOBHOE conep:RaHHe 4
Hexnerounbie Teoperuueckoe o0yueHue: 2
(popmbI :kM3HH Bupychl — HekneTouHbIE HOPMBI JKU3HU U OONUTaTHBIEC TTapa3uThl. CTPOEHNE MPOCTHIX U CIOXKHBIX BUPYCOB, 2
perpoBupycos, 6akrepuodaros. Kusnenneiii ks JJHK-conepskamux Bupycos, PHK-conep:xarmix
BUpYyCOB, Oakrepuodaros. BUY, rematur yenosexa. OK 02
bakrepun. O6mas xapakrepuctuka. [Torstue mramm. Bupycel u OakTepuu: CXOACTBA U Pa3IUYHUs OK 04
IpakTHYeCKHe 3aHATHS: 2
Bupychsbie u 6bakrepuanpabie 3a0oneBanmst. OOIIHe MPUHIUITBI HCITOIB30BAHMS JEKAPCTBEHHBIX BEIECTB. 2
OcobeHHOCTH MTPUMEHEHUST AaHTHOMOTHKOB.
[IpencraBneHne yCTHBIX COOOIIEHUH ¢ Pe3eHTAIMEH, TOATOTOBJIEHHBIX MO MEPEYHI0 HCTOYHHUKOB,
PEKOMEHJIOBAHHBIX NPENOAABATEIEM
Tema 1.8. OcHoBHoOe coaep:kaHHe 4 OK 02
Oo0men BemecTs H | Teopernueckoe 00yueHue: 4
npespameHye ACCUMUJISITIASI U TUCCUMILISLINSL — TBE€ CTOPOHBI MeTabomm3Ma. Tumbl oOMeHa BEIeCTB: aBTOTPOQHBIN U 2
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SHEPIruu B KJICTKE

rerepoTpodHbI, a3poOHbI 1 aHAPOOHBIN. JHepreTudeckoe odecneueHne keTku: npespamenne ATD B
0OMeHHBIX nporeccax. PepMEHTATHUBHBIN XapakTep peakuii KJIETOUHOrO MeTadoIn3Ma

ITepBUUHBINA CHHTE3 OPraHUYECKUX BeLleCcTB B kieTke. [lnactiuueckuit oOmeH. @orocuHTe3. XeMOCHHTES. 2
AHa3poOHbBIN 3HEpreTHYecKuii 0OMeH. AHa3poOHbIe OpraHu3Mel. bpokeHue, aBTOTpOQHBIH U
rerepoTpodHBII TUN UTaHMSL. AHa3POOHBIE MUKPOOPTAHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHH. JTaIbl
sHepreTudeckoro oomena. I mnkonms. buonorndeckoe OKUCIEHUE, WM KIETOUYHOE IbIXaHUE
Tema 1.9, OcHOBHOE coep:RaHue 3
KuzHeHHbIH Teoperudeckoe 0GyueHue: 3
LMKJ KJIeTKH. Knerounslit uuki, ero nepuozs! u perysius. [lepuonsl naTepdassl nx ocobennoctu. Juddepennmanns 3
Mnurto3. Melio3 KJICTKH U apecT KJIETOYHOro uukia. Jlenenue knetku — muto3. CTaguu MUTO3a U TPOUCKXOMASIIIHIE MPOLIECCHI. OK 02
Kapunokunes u nuurokunes. buongorndyeckoe 3HaueHue MUTO3a. Melo3 — pey KUIMOHHOE IEJIEHUE KIIETKH. OK 04
Craguu meiiosza. Meiio3 — ocHOBa noj10BOro pasmHoskeHus. [loBenenne xpoMocoM B Melose.
Kpoccunrosep. buonorunueckuii cMbicn Metio3a. dddextsr Mmetiosa. Meio3 B JKU3HEHHOM LIMKJIE
OpraHU3MOB
Kounrpoabnas padora 1
MounekynsipHbIil YPOBEHb OPraHU3aLUH >KUBOTO
Paznen 2. Ctpoenue u pyHkunu opranuszma (6 1.0+14 mn.3) 20
CamocrosiTesibHas padoTa 10
Tema 2.1. Coaepxranne 6
Crtpoenune Teoperuueckoe o0yueHue 3
OpraHusMa OnHokneTouHble opranu3mbl. KonoHuanbHble opraHu3Mbl. MHOTOKIIETOUHBIE OpraHu3Mbl. B3aumocBsi3b
4JacTell MHOTOKJIeTOYHOro opranusma. @ynkius. Oprasbl U CUCTEMbI OPraHOB. AMNIapaTbl OPraHoB. OK 02
I'oMeocTas opraHusMa 1 €ro NoAAEpKaHuE B MPOLECCE )KU3HENECITEIbHOCTH. OK 04
DyHKUIHOHAIbHAsI ccTeMa opraHoB. TkaHu pacreHuil. TkaHM )KUBOTHBIX 1 uesoBeka. OpraHbl pacTeHHIA. MK 1.3.
OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX U U€JIOBeKa. 3HAUEHUE ONOPbI, IBW)KEHUS, TUTAHUS, AbIXaHMUS, 3
TPAHCIOPTA BELECTB, BbIAEICHMUs, 3aLIUThl. 3HaUeHNE TPOSIBJICHUS pa3pakMOCTH U PEryJIsILIUU
s npodeccuii/cnennanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM M3yueHHs “JKuBOTHBIE” TEOpETHUECKUH
marepuai TeMbl “CTpoeHHe OpraHu3Ma’ U3y4aeTcsl yriyOJeHHO Ha IPUMepe OpPraHU3MOB JKHBOTHBIX.
TxaHu, OpraHbl ¥ CUCTEMbl OPTaHOB PACTEHHH U Y€JIOBEKA PACCMATPHBAIOTCS 0030PHO
OcHoBHoOe coepkaHHe NPAKTHYECKOr0 3aHATHSI: 3
Teopus kJI0HANBHO-CeNeKTUBHOrO MMyHuTeTa I1. Dpnuxa, 1.U. Meunnkosa. MapekunoHHbIe 3

3a00j1€BaHMs U SMUACMUA. Baxnueiimme SIMUACMUN B UCTOPUU YCJIOBCUCCTBA. BaKL[I/IHaLII/IH Kak
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npoMIaKTHKA WH(PEKIIMOHHBIX 3a00IeBaHU.
[IpencraBieHne yCTHBIX COOOIIEHUH ¢ MPE3eHTAINEH, MOATOTOBJICHHBIX O MEPEUHI0 HCTOYHHKOB,
PEKOMEHIOBAaHHBIX MPEMOIABATEIEM

Tema 2.3. OcHOBHOE cOepKAHNE 3
Ourorenes Teoperuueckoe 00yueHHe: 3
KMBOTHBIX H I'amerorenes y xxuBoTHbIX. CriepmaToreses u ooreHe3. CTpoeHue nojoBbiX kieTok. OmiogoTBOpeHne U 1
YyeJsioBeKa SMOpHOHAJIBHOE pa3BUTHE KUBOTHBIX. [lapTeHoreHe3. DMOpuoreHes (Ha npuMepe anueTHruka). Ctaguu OK 02
sMOpHOTreHe3a OK 04
Poct u passurue xxuBoTHbIX. [locTaMOpuonanbablil nepuon. Ipsmoe u Henpsimoe pa3sutHe. PazeuTue ¢ 2
MeTaMop(Ho30M y OECITIO3BOHOYHBIX M ITO3BOHOYHBIX JKUBOTHBIX. CTaguu MOCTIMOPHOHAIBHOTO PA3BUTHS Y
JKUBOTHBIX U 4esoBeka. [lepuoasl oHTOreHesa yenoseka. buonornueckoe crapeHue U CMepTh.
I'eponTonorus
Tema 2.6. IpodeccnoHaANbHO-OPUEHTHPOBAHHOE COACPKAHNE NPAKTHYECKOTO 3AHSTHSA: 2
Pemenue 3ana4 Ha onpeneneHne BEPOSTHOCTH BOSHUKHOBEHUS HACJIEICTBEHHBIX TPU3HAKOB IIPU MOHO-, OK 02
I¥-, TOJTUTHOPUIHOM U aHAJIM3HPYIOLIEM CKPEIIUBAHUH, COCTABJIEHUE FEHOTUITUYECKIX CXEM CKPEIUBaHUS OK 04
OK 02
. . OK 04
JLnst mpodeccuii/crienuanbHOCTEN CBSI3aHHBIX ¢ 00beKTOM n3ydeHus “JKuBoTHBIE” HEOOXOANM MOI00p K 1
reHeTUYEeCKUX 3a/1ad Ha ONpefiesleHne BEPOATHOCTU HACJIEICTBEHHBIX IPU3HAKOB IPU MOHO-, 1H-, K 1.3
NOJUTUOPUIHOM U aHATTM3UPYIOIIEM CKPEIIMBAHUH Y JKUBOTHBIX o
Tema 2.7. IIpodeccHoHAIBEHO-OPHEHTHPOBAHHOE COAECPRAHHE MPAKTHYECKOI0 3AHSITHS: 2
Peienue 3aa4 Ha ornpeneseHe BEpPOSITHOCTH BO3HUKHOBEHHS HACIEICTBEHHbIX TPU3HAKOB MpU 1
Pa3JIMYHBIX TUMAX B3aUMOAENCTBUS I€HOB, COCTABJIEHHUE M'€HOTUITUYECKUX CXEM CKPELUBaHUs OK 01
OK 02
Pemenne reHeTHyecKkux 3a/1a4d Ha ONpeNesIeHNe BEPOATHOCTH BOSHUKHOBEHHsI HACJIEICTBEHHBIX IPU3HAKOB 1 OK 01
IIPU PA3JIMYHBIX TUIAX B3AUMOAEHUCTBUS F€HOB Y KUBOTHBIX OK 02
Tema 2.8. IIpodeccuoHaANbHO-OPUEHTHPOBAHHOE COACPKAHNE MPAKTHYECKOI0 3AHSATHSA: 2
Pemenue 3ana4 Ha onpeneseHue BEpOsITHOCTY BOSHUKHOBEHM ST HACJIEICTBEHHBIX TPU3HAKOB NPU 1 OK 01
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CHCTIJNICHHOM HACJICAOBAHUH, COCTABJICHUE TCHOTUITMYCCKUX CXEM CKPCIINBAHUA

OK 02

IIK 3.
s npodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM H3yueHus “JKuBoTHbIE” HEOOXOOUM MORO0p 1 OK 01
reHeTUYEeCKUX 3a/1a4 Ha ONpefesieHHe BEpOATHOCTH BOZHUKHOBEHHS HAC/IEACTBEHHBIX PU3HAKOB IIPU OK 02
CLICIUICHHOM HACJIENOBaHUU Y JKUBOTHBIX IIK 3.
Tema 2.9. IIpakTHYecKHe 3AaHATHSA: 3
Pemenne 3ana4 Ha onpeaeneHre BEPOATHOCTH BOSHUKHOBEHU I HACJIEICTBEHHbBIX MTPU3HAKOB, CLEMJIEHHBIX C 3 OK 01
[IOJIOM, COCTABJIEHUE M'€HOTUITMYECKUX CXEM CKPELIUBAHUS OK 02
IIK 3.
Tema 2.10. IIpakTHyeckue 3aHATHS: 2
Pemenue 3ana4 Ha onpeneneHne BEPOSITHOCTY BOSHUKHOBEHUS HACJIEICTBEHHBIX TPU3HAKOB, HCIOJb3Ys 2 OK 01
METO/bI FeHETUKH Y€JI0BEKA, COCTABJICHNE N'€HOTUIINYECKUX CXeM CKpelnBanus. [Ipencrasienne yCTHBIX OK 02
cOOOLIeHNH C MPEe3eHTAIel O HACIEACTBEHHBIX 3a00JIEBAHMSX YEIOBEKA IIK 3.
2 cemecTp -S8 yacos (32 yaca 1.0.+ 26 1.3.); 29 4acoB CaAMOCTOSATEJbHOH PA0OTHI
Paznen 2. Crpoenne u pyHkuuu oprannsma (21 1.0.+3m.3.) 24
CamocrosiTesibHast padoTa 12
Tema 2.2. Copaep:kaHue 4
Dopmbl IIpodeccHoHATBbHO-OPHEHTHPOBAHHOE COAEPKAHUE TEOPETHYECKOr0 00yYeHHsI 4
PA3MHOKEHUA DopMbl pa3MHOXKEHHsI OpraHu3MOB. becronoe 1 nmonoBoe pasMHOKeHHE. Bupl 6€crooro pa3sMHOKEHUST: 2 OK 02
OPraHU3MOB IIPOCTOE AeNIeHHE Ha/IBOE, [IOYKOBaHUE, PA3MHOKEHUE CIIOPAMH, BET€TaTUBHOE Pa3MHOKEHHE, K 13
¢bparmenTanysi, kKioHuposaHue. I1o0Boe pasMHOKEHHE. K 3
s npodeccuii/cnennanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM M3yueHHs “JKuBOTHBIE” TEOpETHUECKUH 2
MarepHua TeMbl “@opMbl pAa3MHOKEHHSI OPTraHU3MOB’ M3Yy4aeTcs yriIyOJIeHHO Ha MPUMepe OpraHU3MOB
JKUBOTHBIX. Pa3MHOXEHIE pACTeHHI 1 YeJIOBEKA PACCMATPUBAIOTCSI 0030PHO
Tema 2.4. OcHOBHOE conep:RaHHe 2
Onrorenes Teoperuueckoe o0yueHue: 2 OK 02
pacTeHui I'amerodur u copodur. PazmHOKEHNE U pa3BUTHE BOfOpociieil. Pa3MHOXKEHNE 1 pa3BUTHE CIIOPOBBIX 2 OK 04
pacTeHuil. Pa3MHOXE€HHE U pa3BUTHE CeMEHHBIX pacTeHuil. Poct. Ilepuonbl OHTOreHe3a pacTeHui
Tema 2.5. OcHOBHOE coep:RaHue 2
OcHoBHBIE TeopeTnueckoe o0yueHue: 2 OK 02
TMOHATHS I'eHeTHKa KaK HAyKa O HACJIECTBEHHOCTH U M3MEHUYUBOCTU OpraHu3MoB. OCHOBHbIE T€HETUUECKUE MMOHATHUS 2
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reHeTHKH u cuMBoJIbL I'eH. ['enotun. @eHotun. AnsenbHble reHbl. AlbTepHaTUBHbIE IPU3HAKU. JIOMMHAHTHBIN U
penieccuBHBIN npu3Haku. ['omo3urora u rereposurora. Uncras nmunust. I ubpuasl. OCHOBHBIE METOBI
TeHETUKHU: THOPUIOIOTHYECKUH, IUTOJOTHUECKHE, MOJIEKYJISIPHO-TEHETHIECKHE
Tema 2.6. OcHOBHOE coep:RaHue 4
3axonomepnoctn | Teopernueckoe o0yueHue: 2
HACJIe10BAHUS 3axoHomepHOCTH 00pa3oBaHus ramer. 3akoHel I'. Mennens: MonoruOpugHoe ckpeumsanue. [Ipasuo 1 OK 02
JOMUHHUPOBAHUS. 3aKOH €IMHOO0pa3Hs MEPBOTo MOKOJEHHs. 3aKOH PacIlerUIeHHUs PHU3HAKOB. OK 04
uronornueckne OCHOBbBI MOHOTHOPUAHOTO CKpelrBanus. [ umoTesa 4ucToThl raMeT. AHaIU3UpYIoLIee IIK 3
ckpewmuBanue. J{urnbpugHoe ckpemyBaHye. 3aKOH HE3aBUCHMOT'O HACJIEAOBAHUS IPU3HAKOB. 1
[TonurnOpuaHOe HACIETOBAHNE M €T0 3aKOHOMEPHOCTH
Tema 2.7. OcHoBHOE conep:RaHHe 4 OK 01
B3aumopaeiicteue | Teopernueckoe 00yueHue: 2 OK 02
TeHOB I'enoTtun kak nenocTHas cucteMa. MHOXXECTBEHHOE eHCTBUE IeHOoB. 11nefiorponusa. MHOXXECTBEHHBIN 2
aynenusMm. BzanmonelicTerue anenbHeIX reHoB. Kogomunuposanue. BzanmonelcTeue HealienbHbIX T€HOB.
KomnnementapHocts. Onucras. Ionumepust
Tema 2.8. OcHOBHOE conep:RaHHe 4
CuenJieHHoOe Teoperuueckoe o0yueHue: 2 OK 01
Hacje10BaHHe 3akonb! T. Moprana. CuenneHHoe Hacie0BaHie [€HOB, HapyLIeHHe CLEeIIeHUs . XpPOMOCOMHAas TEOpUsl 2 OK 02
NMPH3HAKOB HACJIeNCTBEHHOCTH. I eHeTndyeckoe kapTupoBaHue XpoMocoM. Mcrnonb3oBaHue KPOCCUHIOBEPa AJIs1 IIK 3
COCTaBJICHUs] TCHETUYECKUX KapT XPOMOCOM
Tema 2.9, OcHOBHOE coep:RaHue 4
I'enetuka nosaa Teoperuueckoe o0yueHue: 1 OK 01
XPpOMOCOMHBII MEXaHU3M ONpeAeNeHus ojia. AyTOCOMBI U MIOJIOBbIE XpOMOCOMBL. ['oMorameTHbIi U OK 02
rereporamMeTHsli noj. I'eHeTndeckas CTpyKkTypa NoNoBeIX XpoMocoM. Hacnenosanue npu3HaKkos,
CLEMJIEHHBIX C MOJIOM
Tema 2.10. OcHOBHOE coep:RaHue 4
I'enernka TeopeTnueckoe o0yueHue: 2
Je0BeKa KapuoTun yenoBexka. MeToabl M3y4YeHHsI TEHETHKH Y€JIOBEKA: T€HeaTOrHueCKUid, OJTM3HEIIOBBIH, 2 OK 01
[[UTOTEHETHYECKHI, OMOXUMHIYECKUH, MTOMYJISLIUOHHO-CTaTHCTUYeCKui. HacnencreenHblie 3ab0neBanust OK 02

yejioBeKa. | eHHble U XpOMOCOMHbBIE 0OJIE3HH uejioBeka. boJie3Hu ¢ HacaeICTBEeHHOH
Hpe,[[paCHOJ'IOX(eHHOCTbI'O. 3HaLIeHI/Ie MGI[PILIPIHCKOP'I TCHETHUKH B Hpe,[[OTBpaH_IeHI/II/I " JICUYCHNHU I'€CHETHUYCCKUX

23




3a00JeBaHUl YeOoBeKa

Tema 2.11. OcHOBHOE conep:RaHHe 4
3axonomepnoctn | Teopernueckoe o0yueHue: 1
H3MEHYHBOCTH BsaumopeiicTue reHoTUNA U cpenbl npu GopMupoBaHuH peHoTrna. Mi3MeHYnBOCTh MPU3HAKOB.
KavecTBeHHBIE U KONMYECTBEHHBbIE TPU3HAKU. BHUAbl N3MEHYNBOCTHU: HACJIENCTBEHHAs U HEHACIIEACTBEHHAS.
3aKOH TOMOJIOTHYECKHX PSOB B HacnencTeeHHoH m3menunBocty (H.M. BaBuios).
MonudurkaonHas, nin GEeHOTUITHYECKasi HK3MEHYHBOCTh. Pob cpenpl B MOAM(HUKALIMOHHOM OK 01
n3mMeHunBoCTU. HopMma peakuuu npusHaka. BapualmoHHBIN psif U BApUALIMOHHAs KpUBast. XapakTepPUCTUKA OK 02
MOIU(PUKATMOHHON H3MEHYHBOCTH OK 04
HacnencreenHasi, wiin reHOTUNUYeCKast U3MEHYMBOCTh. KOoMOWHATHBHAS N3MEHUHNBOCTD.
MyTannoHHas U3MEHYUMBOCTb. BBl MyTalluii: FeHHbIE, XPOMOCOMHBIE, FTeHOMHBIE. I IpHynHEI
BO3HUKHOBEHUS MyTalui
IpakTHYecKHe 3AHATHS: 3
Pemenue 3ana4 Ha onpeneneHue TUIIA MyTalUu IIPY Nepeaade HaCIeACTBEHHbIX IPU3HAKOB, COCTABJICHUE
F€HOTHIMYECKUX CXEM CKPEIVBAaHUs
Tema 2.12. OcHoBHoOe coaep:kaHHe 2
Cenexuust Teopernueckoe 00yueHue: 2
OpraHu3MoB Cenexums kak Hayka. MeTonbl ceeknnoHHOH padotsl. I'ereposuc u ero npuunHel. MIcKyccTBeHHBIH 0TOOD:! OK 01
MAacCCOBBIH U MHANBHIYaJIbHBIN. JTarbl KOMOWHAIIMOHHOH cenekimu. CopT, mopoja, mraMm OK 02
ANropuTMBI peLieHne 3aa4 Ha oNpezesieHne BO3SMOKHOIO BO3HUKHOBEHMSI HACJIEICTBEHHBIX MIPU3HAKOB 110 2
CEJIEKLINH, COCTABJIEHNE T€HOTUITNYECKUX CXEM CKPELIUBaHUs
Kontpoabnas padora 1
Ctpoenne u QyHKIIMN OpraHu3Ma
Paznen 3. Teopust 3somouuu (10 1.0.+6 n.3.) 16
Tema 3.1. OcHOBHOE conep:RaHHe 2
Hcropus Teoperuueckoe o0yueHue: 2
JIBOJIOIITHOHHOI'O I1epBblie 3BOMOLIMOHHBIE KOHLENLMU. | panyanuctuueckas 3sonmonnonHas konuenuus JK.b. Jlamapka. 1
Y4eHHus1 JBmwkymue cuibl 3pomonnd. Kpearpionusm u tpanchopmmsm. Cucremaruka K. JIuHHes 1 e€ 3HaUeHNE IS OK 02
(bopMHPOBAHUS HIEH 3BOJTFOLIUN OK 04
[Ipenmocbuikn BOSHUKHOBEHUS JapBUHN3MA. DBOIIIOLUS BHIOB B Iprpose. bopbda 3a cymecTBoBaHue.
EctectBennblii otOop. JAMBepreHms Npu3HakoB U BUnoodpazoBanne. OCHOBHBIE TIOIOKEHUS 1

cuHTeTHIecKoi Teopun sBosroLun (CTI). Posb 5BONMIOIIMOHHON TeoprH B OPMHUPOBAHUH HAYYHOH
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KapTUHBI MUpa

Tema 3.2.
Muxpo3soaonus

OcHoBHoOe coaep:kaHHe

Teoperuueckoe o0yueHue:

NN

MUKpO3IBOIIOLIUS © MAKPOIBOJIFOLIUS KaK STaIbl 3BOJIOLIMOHHOIO MpoLecca. | eHeTHIeCKue OCHOBBI
3BOMOLMU. MyTalui 1 KOMOWHALNY KaK 3JIEMEHTAPHBII 3BOJFOLIMOHHBINA MaTepual. [Tomymsauuns kak
3JIEMEHTAapHAs €AMHHILA 3BOJFOLIIH.

JBmkymue cuibl ((HakTophl) 3BOJFOLMHA. MyTallMOHHBIH MPoLiecC 1 KOMOMHATUBHAS H3MEHYHBOCTb.
Murpanwus. M3onsus monysiuuii: reorpadudeckast (mpoCTpaHCTBEHHAS), OMOJIOrHIeCcKast
(penponyKTHBHAS).

EcrecTBennsiii otO0p — Hanpassiromuii aktop 3Bomoiun. boprda 3a cymecTBoOBaHUE KaK MEXaHU3M
IeNCTBUS €CTeCTBEHHOTo 0TOOpa B monyJsinusax. Bun u ero kpurepun (npusHaku). BunooOpazoBanne kak
PE3yJIbTAT MUKPO3BOIIOIIMU

OK 02

Tema 3.3.
Maxkpo3BoJonus

OcHoBHOE conep:RaHHe

o

Teoperuueckoe o0yueHue:

[\®)

Maxkpossomonusi. @opMbl 1 OCHOBHBIE HarpasieHust MakposBooruu (A.H. Cesepuos). ITytu
TOOCTIXKEHUST OMOJIOrMUYECKOTO mporpecca: apoMopdo3, uauoananTars, odmas nereHepanus. Metoasl
W3yYEeHHST MaKPO3BOJIIOLMH. 3aKOH 3apozsieBoro cxoactsa (3akoH K. bapa). buorenerudeckwii 3akos (3.
Iexkenb, @. Mrojuiep). O61mue 3akoHOMepHOCTH (TIPAaBHJIA) SBOJFOIUU

OK 02

Tema 3.4.
Bo3HnkHOBEeHHE U
Pa3BHTHE KUIHU
Ha 3emJie

OcHoBHoOe coaep:kaHHe

Teoperuueckoe o0yueHue:

I'nmotess! 1 TeOPUHM BOZHUKHOBEHUS )KM3HH Ha 3eMIle; KPEallMOHN3M, CAMOTPOU3BOJIbHOE (CIIOHTAHHOE)
3apoX/IeHNE, CTALIMOHAPHOE COCTOSIHUE, MaHcnepmust, Ouomnods3. Hagano oprann4eckoil 3BOMOLUH.
[TosiBieHME MepBBIX KIETOK. DBOMOLUSA MeTaboIn3Ma. DBOJIFOLIUS IEPBBIX KJIETOK. IIpokaproTsl u

OYKAapHUOTHIL. HpOI/ICXO)KI[eHI/Ie MHOT'OKJICTOYHBIX OPTaHHU3MOB. Bo3HIKHOBEHIE OCHOBHBIX HapCTB 3YKapUoOT.

OcHOBHEIE HCPTHI 5BOJIIOIIHUN PACTUTEIBHOI'O MUpPA. OcHoOBHbBIE HCPTHI 5BOJIFOIHUH JKUBOTHOI'O MHpa

IIpakTHyeckue 3aHATHS:

HpeHCTaBHeHI/Ie YCTHOIO COO6H_I6HI/I$I " JICHTBI BPEMCHU 11O OCHOBHBIM 3TallaM BO3BHUKHOBCHHS U Pa3BUTUA
FKUBOTHOI'O U PACTUTEJIBHOTO MHUPA, NOATOTOBJICHHBIX MO MEPEUHIO UICTOYHUKOB, PCKOMCHAOBAHHBIX
npenogaBaTcjicM

OK 02
OK 04

Tema 3.5.
IIpoucxoxknenue
YeJ10BeKa —

OcHoBHoOe coaep:kaHHe

9]

Teoperuueckoe o0yueHue:

[\®)

AHTpOHOJ'IOFI/Iﬂ — HayKa O YCJIOBEKE. CucreMaTudeckoe IOJIOKEHHE YEJIOBEKA. CXOI[CTBO YECJIOBCKa C

OK 02
OK 04

25




AHTPONOreHes3

JKUBOTHBIMHU. OTINUMA YeNOBEKa OT KUBOTHBIX. [IpsAMOX0keHNe U KOMIUIEKC CBSI3aHHBIX C HUM
NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOH CHUTHAJIbHON cucTeMbl. COOTHOIIEHHE OHOJIOTHYECKUX U
COIMAJIbHBIX (PAaKTOPOB B AHTPOIIOTCHE3E

OCHOBHBIE CTaNH aHTPOTIOTeHe3a. J[pHONUTEKH — MPEIKH YeJOBEKa U YeIOBEKOOOPa3HbIX 00€3bsH.
IIpoTtoanTpon — npeaiIecTBEHHUK YeloBeka. ApXaHTpOI — ApeBHenii yenosek. IlaneoanTpon — apeBHUM
yenoBek. HeoaHTpomn — uenoBek COBPEMEHHOIO TUIA. DBOJIOLINS COBPEMEHHOTO YEJIOBEKa.

Uenoseueckre pacbl. OCHOBHBIE OONBIINE Pachl: €BPONICONAHAS (€BPA3HIICKast), HErPO-aBCTPATONIHAS
(3KBaTOpUaNbHAS ), MOHIOJIOUAHAS (a3UATCKO-aMEpHUKaHCKas ). BpeMst 1 MeCTO BO3HIKHOBEHUS
4eJIOBEUECKUX pac. EAMHCTBO 4eI0BeYEeCKUX pac

IIpakTHYecKHe 3AaHATHSA:

Bpems u myTu paccenenus yenoseka no riasere. [IpucnocobieHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM
cpensl. Biusinne reorpadudeckoii cpeapl Ha MOPHOIOTHIO 1 (PU3HOJIOTHIO YeJIOBEKa

3amumra JISHT BpeMEeHH U MEHTAJIbHBIX KapT B pOpMaTe YCTHOTO COOOIICHMS, TOATOTOBJICHHBIX IO MEePEYHIO
HMCTOYHHUKOB, PEKOMEHJAOBAHHBIX MPENOJaBaTeNIeM

Konrpoabnas
padorta

TeOpeTI/ILIeCKI/Ie ACIICKTHBI 3BOJIFOLIMH >KH3HU Ha 3emie

Paznen 4. Ixoaorus (1 1.0.+ 171.3)

CamocrTogareabHas

adora

Tema 4.1.
JKoJ0rHYeCKHe
(daxTopsbl n
cpeabl KU3HH

OcHoBHoOe coaep:kaHHe

Teoperuueckoe o0yueHue:

Cpe,[[bl O6I/ITaHI/I$I OpraHu3MOB. BOOHAA, HA3EMHO-BO3ylIIHAA, TIOYBCHHAsA, BHYTPUOPTaHU3MECHHAA. dusuko-
XUMHUYECKHEe OCOOEHHOCTH Cpell OOuTaHusl OpraHu3MoB. [IprcrnocoOneHust OpraHu3MOB K KH3HHU B PA3HBIX
cpenax. I[Tonsitue sxonorunueckoro gakropa. Knaccnpukauus sxonormueckux pakropos. IIpaBuio
muaumyma Q. Jlubuxa. 3akon tonepantHoctu B. lendopna

— | = | -t |\

OK 01
OK 07

Tema 4.2.

IIpakTHYecKHe 3AaHATHSA:

Tpoduueckue nenu u cetn. OCHOBHBIE MTOKA3ATENN SKOCUCTEMBI. briomacca 1 mpoayKuusi. DKOJOTHUECKHe
nUpaMHIbl YUced, OnoMaccsl 1 sHepruu. [IpaBuio nmupaMuasl SHEPTUH.

Peenne npakTHKO-OpUEHTUPOBAHHBIX PaCUETHBIX 3a/JaHUH IO NEPEHOCY BELeCTBAa U SHEPTUU B
HKOCHCTEMAX C COCTABJIEHHE TPOPIUECKUX Henel U nmupaMu OHOMacChl M SHEPTHU

OK 01
OK 02
OK 07

Tema 4.3.

IIpakTHYecKHe 3AaHATHSA:

Pemenue MPAKTUKO-OPHUCHTUPOBAHHBIX PACUCTHBIX 3ada4 Ha ONIPECACIICHUE TIJIOIaAN Haca)KI[eHI/Iﬁ I
CHMXKCHUA KOHLUCHTPAWU YIJICKUCJIOIO I'a3a B aTMOC(I)epe CBOCT'O pEruOHa NMpPOK1MBAHUA

OK 01
OK 02
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OK 07

Tema 4.4. IpodeccnoHaNbHO-OPUEHTHPOBAHHOE COACPKAHNE NPAKTHYECKOTO 3AHSITHSA: 2
1 OK 01
OK 02
[IpakTHKO-OPUEHTHPOBAHHOE PACUETHOE 3aJaHUe pacdyeTa BOAONOTPeOIeHUsT HACEIEHHOTO My HKTa OK 04
OK 07
I1IK 3
1 OK 01
OK 02
OK 04
ITpakTHKO-OPHEHTHPOBAHHOE PAaCUETHOE 3a/IaHHUE 10 OLICHKE OalaHCa OPraHWYECKOTO BEIECTBA ITOUBBI OK 07
IIK 3
I1K 4
Tema 4.5. IIpakTHyeckue 3aHATHS: 9
OmnpeneneHne CyTOYHOTO PAIlMOHA ITUTAHUSI 5
Co3panne MHAUBUY AJIbHON MAMSATKH 1O OPTaHU3aLNH PAITMOHAIBHON (PH3HUECKOH aKTHBHOCTH 2
IIpodeccHOHANBHO-OPHEHTHPOBAHHOE COAePKAHHE MPAKTHY ECKHX 3AHSATHH 2
JlaboparopHas padoTa Ha BbIOOD: 1
1. JlabopatopHas pabota «YMCTBeHHas1 pabOTOCIOCOOHOCTEY
OBnaneHne METOAMU OTIPENEIICHISI MOKa3aTesiell YMCTBEHHOU paboTOCOCOOHOCTH, OOBICHEHHE
NOJIYYEeHHBIX PE3yJIbTATOB M (POPMYJINPOBAaHHE BBIBOJOB (ITMCBMEHHO) C UCTIOIB30BAHUEM HAYUYHBIX OK 02
MOHATUH, TEOPUN U 3aKOHOB OK 04
2. Jlabopatopnas padota « BrussHre abnoTnyeckux (pakTOpoB Ha UesoBeKa (HU3KUE U BBICOKHE OK 07
TEMIIEPATY PbI)» 1 IIK 5
H3ydeHne MexaHM3MOB aIalTallid OPTaHU3Ma YeJIOBEKa K HU3KUM M BBICOKUM TEMIIEpaTypam U
OOBSICHEHUE TONyUYEHHBIX PE3YJIBTATOB U (POPMYIHPOBAHNE BHIBOAOB (IMCHMEHHO) C HCIIOJIBb30BAHHEM
HAy4YHbIX [OHATHI, TEOPUI U 3aKOHOB
3 cemectp- 30 yacos (14 yacoB T.0+16 yacoB 1n.3.); 15 4acoB caMOCTOSATEILHOH PAGOTHI
Paznen 4. Dxoaorus (8 1.0.) 8
CamocrosiTesibHast padoTa 4 OK 01
Tema 4.1. OcHoBHOE conep:RaHHe 1 OK 07
JKoJoruyecKme TeopeTnueckoe o0yueHue: 1
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(pakTopbI M Cpenbl oOuTaHNus OPraHU3MOB: BOIHAS, HA3€MHO-BO3YILITHASA, TOYBEHHAs, BHYTPUOpPraHU3MeHHast. DU3UKO- 1
cpeabl :KM3HH XUMHYECKHEe 0COOEHHOCTHU cpen oduTanust opranu3MoB. [Iprcrnocobnenns OpraHu3MOB K JKU3HU B PA3HBIX
cpenax. I[Tonsitue sxonorunueckoro gakropa. Knaccnpukauus sxonormueckux pakropos. IIpaBuio
munumyma FO. Jlubuxa. 3akon tonepantHoctu B. lendopna
Tema 4.2. OcHOBHOE conep:RaHHe 1
Monyasiuusi, Teoperuueckoe 00yueHHe: 1
coo0mecTBa, Dxoyoruyeckasl XapakTepuCTUKA BUJIA U MOMYJIALMN. DKOJIOrMueckas HUIIa BUa. JKOJOTHUECKHe 1 OK 01
3KOCHCTEMbI xapakrepuctuku nonyssinuu. Coodimectsa u skocucTeMbl. buorieHos u ero ctpykrypa (B.H. Cykaues). OK 02
Cas3u Mexy opraan3MamMu B OuorieHo3e. CTPYKTYpPHBIE KOMITOHEHTBI 3KOCHCTEMBI: IPOAYLIEHTHI, OK 07
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BewecTs U OTOK SHEPTHU B 3KocucteMe. Tpoduieckne ypoBHU.
AHTPONOTreHHBIE 3KOCUCTEMBI. ATPOsKOCHCTEMBI. OTIMYHUS arpO3KOCUCTEM OT OMOTEOLIEHO30B.
Ypboskocucrempl. OCHOBHBIE KOMIIOHEHTB! YPOOIKOCHCTEM
Tema 4.3. OcHOBHOE coep:RaHue 1
Buocdepa - Teopernueckoe 00yueHHe: 1
rjodajibHast buocdepa — xusas odonouka 3emnu. PassuTre npencrasinennii o bnocdepe B Tpynax B.M. Bepranckoro. 1 OK 01
IKOJIOrHYeCKast Oo6nactu 6uocdepsl u eé cocras. JKusoe BemecTso Onocdeps! u ero GyHKIUU OK 02
cucremMa 3aKOHOMEPHOCTH CyIecTBoBaHMs Onochepsl. OcodeHHOCTH OHOChephl Kak rIodaIbHONH SKOCHCTEMBIL. OK 07
Junamuaeckoe paBHOBecue B Onocdepe. PurmuynoCTh siBnennii B buochepe. KpyroBopoTs! BemmecTs u
OnoreoxuMHUecKre MUKIBL [ 100apHbIe SKOIOrHIeCKHe MpoOIeMbl COBPEMEHHOCTH U MYTH MX PEIICHUs
Tema 4.4. OcHOBHOE conep:RaHHe 2
Bausinue Teopernueckoe o0yueHue: 2 OK 01
AHTPONOTE€HHbIX | AHTPOIOreHHbIE BO3EHCTBUSA Ha Onocdepy. 3arps3HeHNs KaK BUA aHTPOIIOT€HHOT'O BO3ACHCTBUS 2 OK 02
¢pakTopoB Ha (xumuueckoe, ghuzuueckoe, 6uonOUYECKOE, OMXOO0bI NPOUBOOCMEA U HOMpedaenlsl). AHTPOIIOTEHHbIE OK 04
Ouocgepy BO3ACHCTBUs Ha aTMOocdepy. BosaelicTeus Ha runpocdepy (3aepsaznenus u ux uCmOYHUKY, UCMOWENUs] OK 07
600). BosneiicTBus Ha utochepy (Oespadayisn noyest, 6030€eiicmelie HA 20pHble NOPOOd, HEOPQ). IIK 4
AHTpONOreHHbIe BO3ICHCTBHS HAa OMoTHYECKHe coodIIeCTBa (reca u pacmumensHule cooduecmsd, IIK'5
HCUBOMHBIIL MUD)
Tema 4.5. OcHoBHoOe conep:RkaHHe 2
Bausinue
COLMATLHO- Teopernueckoe o0yueHue: 2 OK 00
310pOBBE U €r0 COCTABISIIOIINE. PaKTOPHI, MOJOKHUTEIBHO U OTPULATENLHO BIHSIOIINE HA OPraHU3M 1
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OK 04

IKOJIOTHYECKHX qeJioBeka. BpenHble MPUBBIUKU: TIOCIEACTBHS U podrakTuka. [Ipobrema TeXHOreHHBIX BO3[EHCTBUN Ha
(¢paxTopos Ha 3I0pOBBE UEJIOBEKA (JIEKTPOMArHUTHBIE TTOJIsA, ObITOBAsT XUMHUSI, H30BITOYHBIE ITYMBI, PaTuanys 1 T.11.). OK 07
310pOBbE AnanTarnus opraHu3Ma 4ejioBeka K (pakTopaM OKPYKaroliei cpeapl. 3alluTHbIE MEXaHU3MbI OpraHu3Ma IIK' 5
YyeJioBeKa 4eJioBeKa. 3I0POBbE U pabOTOCTIOCOOHOCTD.
[Ipurumne! popMUpPOBaHUS 300pOBbecOeperaroiiero noseaeHns. Gu3nueckas akTHBHOCTD U 30POBBE. 1
I'pynmbl 3m0poBbst. OCHOBBI 3aKaJIMBaHMsL. bHOXUMIUECKHE aCTIEKThl PALMOHANBHOTO MuTaHus. [IpaBuia
0€30I1acHOr0 MCIOJIb30BAHMSI OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB
Kontpoabnas padora 1
TeopeTnyeckne acreKThbl SKOJIOTHU
IIpodeccrnoHaTbHO-0PHEHTHPOBAHHOE COJepKaHHe (coaep:KkaHue MPUKIATHOIO MOAYJIsI)
Paznen S. buosgorus B xxu3Hu (41.0.+ 4 11.3.) 8
Tema 5.1. Conepxanne 6 OK 01
buotexnosornn B | TeopeTuueckoe o0yueHue: 4 OK 02
KU3HHU KAXKA0T0 buorexHonorus kak Hayka 1 mpon3BoAcTBO. OCHOBHBIE HAIIPABIIEHHS COBPEMEHHOH OMOTEXHOIOTHH. 2 OK 04
Metons! 6uorexronorud. OOBEKTb OMOTEXHONOTHH. ITHKA OMOTEXHOJIOTHUECKUX U T€HETUIECKUX IIK 3
sKcriepuMeHTOB. [IpaBuina noncka u aHanu3a OMO3KOJOrHUECKOH HHPOPMALINK U3 PA3THYHBIX HCTOYHHKOB 2 IIK 4
(HayuHas 1 yueOHO-Hay4YHAas! JINTEpPaTypa, CpeAcTBa MaccoBoil nHpopmaumy, cetb MHTEpHET M Apyrue)
IIpodeccuoHATBLHO-OPHEHTHPOBAHHOE CO/IePKAHNE IPAKTHYECKOI0 3aAHSATHS: 2
Keiicel Ha aHann3 MHQOPMALINH O HAYYHBIX JOCTH)KEHUSX B OOJIACTH M€HETUUECKUX TEXHOJIOTHH,
KJIETOUHOHW WH)KEHEPUH, MUIIEBBIX OMOTEXHOJOTHA. 3alnTa Keiica: MpeaCcTaBIeHne Pe3yIbTaTOB PELICHHUS 2
KEHCOB (BBICTYIICHUE C MTPE3EHTALIUEH)
Tema 5.2.4. Copaep:kaHue 2 OK 01
buorexnonoruu B | [IpakTHuecKue 3aHATHS: 2 OK 02
NPOMBIILIEHHOCT | Pa3BuTHE MPOMBIILIEHHONH OMOTEXHOJIOTHH U €€ MPUMEHEHHE B KU3HH YeJIOBEKa, MOUCK U aHAJIH3 1 OK 04
u UH(pOPMALIUU U3 PA3IMYHBIX HCTOYHUKOB (Hay4yHast 1 yueOHO-Hay4YHasl IUTEPaTypa, CPEICTBA MACCOBOM IIK 3
uHpopmauuy, cetb HTEpHET 1 ApyTHE) IIK 4
Keiicbl Ha anHann3 nHGOPMALIMH O PA3BUTHH NMPOMBIIUIEHHONH OMOTEXHOJIOTHH (T10 rpynram)
3amura kefica: [IpencraBieHue pe3yabTaTOB pEIIEHHs KEHCOB (BBICTYIUICHHUE C MPE3EeHTALNE) 1
Pa3znen 6. buoskosiornueckue uccjaeaosanus (2 1.0.+ 12 m.3.) 14 OK 01
Tema 6.1. OcHoBHoOe coaep:kaHHe 3 OK 02
OcHoBHbIE Teoperudeckoe 0GyueHue: 1 OK 04
METOAbI Hayunbiii Meron. MeTonbl OMO3KOJIOTHYECKUX UCCIIEAOBAHUIN: MTOJIEBbIC, JAOOPATOPHBIE, 1 OK 07
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OHMOIKOJOrHYECKH
X HCCJIeA0BAHUH

JKCIIEpUMEHTANIbHbIE. MOHUTOPHHT OKPY KaroIel Cpeabl: JOKaJIbHBIN, PETHOHAIBHBINA U rI100aIbHBIN
MeTop! IOUCKA, aHaIU3a U 00paboTKH MHGOPMALIH O TPOEKTE B PA3TMYHBIX HCTOYHHKAX

IIpakTHyeckue 3aHATHS:

o

ITocraHoBKa ey, 3a7a4, BBIABIDKEHHE THITOTE3bI, MPOBEACHNE SKCIIEPIMEHTA 110 ONPEACIICHHIO
ONITUMAJIBHBIX YCJIOBI/Ifl AJig poCTa U @HSHOHOFHHGCKOP'I AKTUBHOCTHU APOKIKEBBIX KIICTOK. Brissnenue
3aKOHOMEPHOCTEH, (POPpMYITHPOBAHNE BBIBOIOB M IIPOTHO30B.

Jlabopatoprble padOThI HAa BBIOOP IO MUHH TPYIIIAM:

1. BnustHue TeMriepaTypel Ha pocTa v (PU3HOJIOTHIECKYIO aKTHBHOCTD APOJKKEBBIX KIIETOK

2. BnustHEE YriIeBOIOB HA POCTa U (PU3UOJOTHUECKYI0 AKTHBHOCTD APOIKEBBIX KIETOK

3. CoueraHHOE BIMSIHUE TEMIIEPATYPhI U YIIICBOIOB HAa POCTa U (PU3UOJIOTMIECKYIO aKTHBHOCTD
APOAKIKEBBIX KIJICTOK

OcHoBHOe coaep:RaHue

10

Tema6.2.
Buoskoj0ornueck
Uil IKCMePUMEHT

HpaKanecmoe 3aHATHE

o

0030p TeM yueOHO-HCCIIENOBATENBCKUX MPOEKTOB. BBIOOpP yueOHO-HUCCIeI0BATEIbCKOTO MTPOEKTA U3
npeIokeHHbIX. POPMHUPOBAHUE KOMAH/IbI MPOEKTA. AJITOPUTM BBITIOJTHEHUS MPOEKTA.
Kaknast rpynmna BeIOMpaeT ONMH U3 BAPHAHTOB Y4€OHO-UCCIIENOBATEIBCKUX POEKTOB!
1. Ouenka kadecTBa aTMOC(HEPHOTO BO3yXa
Onenka kadecTBa MOYB METOJOM (PUTOTECTHPOBAHUS
3. OueHka KauecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB IO OPTaHOJIEITHUECKUM U (PU3NKO-XUMHUYECKUM
CBOMCTBaM
4. Bnusnue ITAB Ha pocT u pa3BuTHe CeMsIH BbICIINX PACTEHUM
5. BnusiHEE COJEBOrO 3arpsi3HEHMS HA POCT M Pa3BUTHE CEMSIH BBICIIUX PACTEHUN
1lepevwiii sman 6vinoNHE s NPOEKMA:
ObocHOBaHNE aKTyaIbHOCTH BBIOPAHHOH TeMbl. BrisiBeHne mpobnemsl ucciaeoBanus, popMynupoBaHue
runote3bl. Beibop Meronos uccienoBanusi. Beidop Touek ordopa mpod Ha TEPPUTOPUHN HUCCIISTOBAHUS.
ITocranoBka neneii u 3ana4 uccnenosanus. OnpeneneHne GOPMbI IPEICTABICHHS PE3YJIbTaTOB
uccienoBanust. OnpeneneHne 3TarnoB U COCTABJICHUE TIJIaHA UCCIIETOBAHMS

IIpakTHyeckue 3aHsITHS

Bmopoii sman evinoanenus npoexma: NOArOTOBKa HEOOXOIUMOM MOCYIbI U MaTepuaa s SKCIIePUMEHTa,
NPOBEEHUE HKCIIEPUMEHTA, TIEPUOTHYUECKAs TIPOBEPKA TEUSHHsI HKCIiepuMeHTa/ cOOp Marepuaa B
BBIOPAHHBIX TOYKaX 0TOOpa Mpod

1pemuit sman 8vinoneHUs NPoexma: NOJyvUeHNe NePBUYHbIX SKCIIEPUMEHTAJIBHBIX JaHHbIX, IPOBEAEHHE

OK 01
OK 02
OK 04
OK 07
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CTATUCTHYECKOH 00OPaOOTKU NOJTYYEHHBIX TAHHBIX

Yemeepmutii 5man 661noIHeNUs HPOEKMA: BbISIBIEHHE 3aKOHOMEPHOCTEH, POpPMYyIMPOBaHUE BBIBOJIOB U 2
IIPOTHO30B, OLIEHKA KA4eCTBA UCCIEAYEMOro 0OBEKTA 10 Pe3yIbTaTaM OHOIKOJIOTHYECKOTrO aHAJIHM3a
IlpakTH4YecKHE 3aHATHSA 2
3ammuTa npoekra. [IpencrasieHue pe3yabTaToOB BRITOJHEHNS YUEOHO-UCCIIEIOBATENLCKUX MTPOSKTOB 5
(BBICTYIUIEHHUE C TIPE3CHTAlNEH)
IIpomexkyTouHasi aTTrecTanusi fu(pdepeHupPOBAHHBIN 3a4€T 1
Bcero: 216
CamocTosiTe/IbHOI padoThI 72
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3. YcaoBus peaqn3zanum NporpaMmMsel 001eo0pa3oBaTe/ibHOr0 y4e0HOro npeamera

3.1. Jus peaqu3sauMH MNpPOrpaMMbl NpeAMETa MNPEAYCMOTPEHbI CJeaylIHe
cnenuAIbHbIE OMeLeHHA:

Kabuner «buonozuu», oCHaIEHHBbIN OOOpymOBaHUEM: MeOesb, TOCKa, MeJ, HarJsaHbIC
nocoOust (KOMIUIEKTbl y4eOHBIX TaOJUI], IUIAKATOB), TEXHHUYECKUMH CPENCTBAMH OOYYEeHUS:
KOMIIBIOTEP C YCTPOHCTBAMH BOCTIPOM3BENEHHsI 3ByKa, NPUHTEP, MYJIbTHMEAHA-NPOEKTOP C
SKPAHOM, YKa3Ka-NPe3eHTEP AJIS PE3ESHTALUHN.

Jlaboparopusi, ocHameHHas: OOOPYIOBaHUEM Uil MPOBENEHUS 3aHSTHUH. MHKPOCKOIIBI,
CEeKyHIOMEep, TOHOMETp, JlabopaTtopHas mocyaa (MpoOUpPKH, MOACTABKY sl MPOOUPOK, NMHHIIETHI,
NECOK, CTYNMKU C TEeCTHKAMH, MPEAMETHbIE M TOKPOBHBIE CTEKJA, CTEKJISIHHbIC ITaJIOYKH,
npenapoBaibHbIe UIJbI, (PHIbTpOBaNbHAs Oymara (caiderku), CTakaHbl) THIIEPTOHHYECKHUI
pacTBOp xJjiopuna Hatpusi, 3%-HbI pacTBOP MEPOKCHAA BOAOPOAA, PacTBOp iona B HONHCTOM
KaJIuy, TIULEPUH, KIyOHU kKapTodens, JIUCT 3JI0AeU KaHAJICKOH, MIo] psOUHBI OOBIKHOBEHHOM
(psibuHBI MM TOMATA), JIyK PEMUaThlii, pa3BEICHHbIE B BOJIE IPONOKN),

3.2. UudopmanuonHoe o0ecnedeHne peajn3aliu NporpaMmmbl

Jnsa peanuzanmuu mporpaMmbl  OnOnmnoreuHsiit (GOHI 00pa3oBaTEeNbHON OpraHU3aLUuU
UMeeT T[eYaTHblE M 3JIEKTPOHHbIE OOpa3oBaTeNbHbIE M HMH)OPMALIMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHbIE JUIsI MCIIONB30BaHUS B OOPa30BaTENBHOM IPOLIECCE, HE CTaplle MSTH JIET C
MOMEHTA U3JaHMUsI.
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4. KoHTpOJIb M OLI€eHKA Pe3yJIbTATOB 0CBOEHHS 00111e00Pa30BaTEeILHOIO NMpeaMeTa

KonTpoabs u oueHka pe3ynbTaTOB OCBOCHHUsS 0011e00pa30BaTENbHOIO NPEAMETa PACKPBIBAIOTCS
4epe3 MpeaMETHbIE Pe3yJIbTaThl, HAallpaBJieHHbIE Ha (popMHUpoBaHue 00mMUX U MPOeCCHOHANTBHBIX
KOMIIETEHIIMI IO pa3/ienaM U TeMaM COIepIKaHus yueOHOro Marepuala.

Oo6mas Pasznen/Tema Tun oneHOYHBIX MepoNpUATHIA
KOMIIETeHIHSsI

Pa3zpen 1. Knerka — KontponbHas pabota “MoneKysipHbIi
CTPYKTYPHO- yPOBEHb OpraHU3aL1H KUBOTO”
(pyHKIMOHAILHAS eANHHLIA
JKHBOI0

OK 02 Tema Nel.1. 3anonHeHne TaOIHIbI C ONTUCAHUEM
buonorus xak Hayka METOJI0OB MUKPOCKOIHPOBAHHUS C UX

TOCTOMHCTBAMH U HEJOCTATKAMH.
3anonnenne Tabaunbl « Bkiax yueHbIX B
pa3BuTHE OHOIOTHI

OK 02 Tema Nel 2. 3arnonHeHne CPaBHUTENbHON TaOIHLIbI
OO1ast xapaKkTepUCTHKA CXOZICTBA U Pa3IM4Ui )KMBOTO U HE
JKU3HH JKUBOT'O

OK 01 Tema Nel 3. DpOHTANBHBIA ONPOC

OK 02 buonornuecku BaxxHbIe IToaroToBKa yCTHBIX COOOIICHHUI ¢

OK 04 XUMHUYECKHE COSTUHEHUS Mpe3eHTalnuen

BeinmonHeHne 1 3amura 1ab0paToOpHBIX
pabot: «Onpenenenne Butamuna C B
NPOAYKTAaX MUTAHUSY,
«T'uppopunpHO-rUIPOdOOHBIE CBOMCTBA

JUNUAOB»
OK 01 Tema Nel 4. OueHuBaemasi AUCKYCCHUs MO BOTIPOCaM
OK 02 CtpykTypHO-QyHKUNOHANBHAS |JEKIMU
OK 04 Opra"u3anus KJIETOK Pa3zpaboTka MEHTaNbHON KapThl 1O

KJIacCU(UKALIMH KJIETOK U X CTPOSHHIO Ha
NPO- ¥ 3YKAPUOTUYECKHX H IO LAPCTBAM B
MHHH TPYIIIax

BrmonHenne u 3amura 1a00paToOpHBIX
pabort:

«CTpoeHue KJIeTKU (pacTeHusl, ’KUBOTHBIE,
rpuOBbl) U KJIIETOYHBIE BKIIOUEHHS (Kpaxmal,
KapOTHHOHIBI, XJIOPOILIACTHI,

XPOMOILIACTBI)»,
«IIponuniaeMmoctTb MeMOpaHsl (TUIA3MOJH3,
TETIa3MOJIH3 )»

OK 01 Tema Nel.S. @poHTaIBHBIN OMPOC

OK 02 CtpykrypHO-pyHKUHOHANBHBIE |Pa3zpaboTka rmoccapus

daxTope! HaciaencTBeHHOCTH  |PemeHue 3amad Ha onpezneneHne
NOCJIE€A0BATENIbHOCTU HYKJICOTUIOB

OK 01 Tema Nel.6. @poHTaIBHBINA ONTPOC
OK 02 IIpouecchl MaTpUYHOTO Tect «IIpoueccsl MATPUYHOTO CUHTE3a»
CHUHTE3a Pemenne 3ana4d Ha onpeneneHue
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MOCJIEIOBATEILHOCTH AMUHOKHUCIIOT B
MoJieKyIie Oenka

Pemenue 3aga4 Ha onpeneneHue
MOCJIEIOBATEILHOCTH AMUHOKHUCIIOT B
MOJIeKyJie OeNka B CiIydae H3MEHEHHS
nocyienoBaTeapHOCTH Hykineotunos JJHK

OK 02 Tema Nel.7. @poHTaIBHBINA ONTPOC
OK 04 Heknerounbie GOpMBI KU3HH ITonroroBka yCTHBIX COOOIIEHUT €
npe3eHTaluel (BUpyCHbIE U
OaxrepuanpHble 3a00neBanus. O0mue
MIPUHLIUIIBI UCTIONb30BAHMS
JIeKapCTBEHHBIX BemecTB. OcoOeHHOCTH
NPUMEHEHUsI aHTHOMOTHKOB)
OK 02 Tema Nel 8. @poHTaIBHBINA ONTPOC
OOwmeH BemecTs u 3anonHeHne CPaBHUTENbHON TaOIHLIbI
NpeBpalleHne YHEPTUH B XapaKTEPUCTUK THITOB OOMEHA BEIECTB
KJIETKE
OK 02 Tema Nel 9. Ob6cyxaeHne 1o BOpocam JISKLIHH
OK 04 JKU3HEHHBIN IUKIT KJIETKU. PaszpaboTka neHTHl BpeMeHH JKH3HEHHOTO
Muro3s. Meiio3 LUKJIa
Pa3zpen 2. Ctpoenne u KontponbHas pabora "CtpoeHue u
(pynknum opranusma ¢byHKIMK OpraHu3Ma’
OK 02 Tema Ne2.1. OueHnBaemasi TUCKYCCHUS
OK 04 CtpoeHue opranusma Pa3zpaboTka MeHTaIbHON KapThl TKaHEH,
IIK 1.3 OPTaHOB M CUCTEM OPTaHOB OPTAHU3MOB
(pacTeHus1, JKUBOTHBIE, YEJIOBEK) C
KPaTKON XapaKTePUCTUKON UX (yHKIHIHA
IToaroroBka u npencTaBieHUe YCTHBIX
cooOwIeHni ¢ pe3eHTanuei (MMMyHHUTET,
WH(EKIUOHHBIE 3a00JICBAHUS, STTUAECMUH,
BaKIIMHALIHS)
OK 02 Tema Ne2 2. @poHTaIBHBINA OITPOC
DopMBI pa3MHOKEHUS 3anonHeHne Tabaunbl ¢ KPaTKOH
OpPraHHU3MOB XapaKTEPUCTUKON U mpuMepamMu Gopm
Pa3MHOKEHHUs1 OPraHU3MOB
OK 02 Tema Ne2 3. PazpaboTka neHTHI BpeMeHH ¢
OK 04 OHTOreHes )KMBOTHBIX U XapaKTEePUCTUKOMN 3TaNOB OHTOI€HE3a
YeJoBeKa OTAENBbHOM IPYNION )KUBOTHBIX U YEJIOBEKA
[0 MUKpOTpyIIam
Tect/onpoc
OK 02 Tema Ne2 4. CocraBieHne KU3HEHHBIX [IUKJIOB PAaCTeHUMN
OK 04 OHTOreHes pacTeHuit 1o otaeaaM (MOXOBUAHbBIE, XBOILIEBU/IHBIE,
MarlOPOTHUKOBUHbBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
OK 02 Tema Ne2 5. Pazpabotka rioccapust
OcHoBHble noHATHA re”HeTukn  Tect
OK 02 Tema Ne2.6. @poHTaIBHBINA OITPOC
OK 04 3aKOHOMEPHOCTH TecT no Bonpocam nexuuu
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IIK 1
IIK 1.3

HacCJeaOBaHUA

Pemenue 3aga4 Ha onpeneneHue
BEPOATHOCTU BO3BHUKHOBCHUA
HACJICACTBEHHBIX IPU3HAKOB IPHU MOHO-,
IU-, TOJIUTUOPUTHOM U aHATU3UPYIOIIEM
CKpPEIIMBAaHUH, COCTABJICHUE
FCHOTHUITMYICCKUX CXEM CKPCIIUBAHUSA

OK 01
OK 02

Tema No2.7.
BiaumoneiicTBie reHOB

Tect

Paspabotka rioccapust

Pemenue 3ana4 Ha onpeAeneHue
BEPOATHOCTU BOBHUKHOBCHUSA
HACJICACTBEHHDBIX MIPU3HAKOB IMPU
Pa3JIMYHbIX TUIIAX B3aI/IMOI[eI>'ICTBI/I$I I'CHOB,
COCTaBJICHUC I'CHOTHUITMYCCKUX CXEM
CKpEIIUBAHUA

OK 01
OK 02
IIK 3
IIK 4

Tema No2 8.
CueruieHHO€e HACIEIOBAHNIE
MPU3HAKOB

Tect

Paspabotka rioccapusi

Pemenne 3ana4 Ha onpeaeneHue
BEPOATHOCTU BOBHUKHOBCHUSA
HACJICACTBEHHBIX MIPU3HAKOB IPU
CLEMJICHHOM HacCJIeIOBAHUH, COCTABJICHUE
FCHOTHUITMYICCKUX CXEM CKPCHIUBAHUSA

OK 01
OK 02
IIK 3

Tema No2 9.
T'eneruka nomna

Tect

Paspabotka rioccapus

Pemenue 3ana4 Ha onpeneneHue
BEPOATHOCTU BO3BHUKHOBCHUA
HaCJICACTBCHHBIX MPU3HAKOB, CUCIUICHHBIX C
MIOJIOM, COCTaBJICHHE F'€HOTUIUYECKUX CXEM
CKpeILlIUBaHU

OK 01
OK 02

Tema Ne2.10.
T'enetuka yenoseka

Tect

Pazpabotka rioccapus

Pemenue 3ana4 Ha onpeneneHue
BEPOATHOCTU BO3BHUKHOBCHUA
HaCJICACTBCHHBIX MMPHU3HAKOB, UCIIOJIb3YyHA
METO/IbI TEHETUKU Y€JIOBEKA, COCTABIIEHHE
FCHOTUIMNYCCKUX CXEM CKPCIIUBAHUA
IToaroToBka yCTHBIX COOOIIEHHUI ¢
MIPE3CHTALUEN O HACJIEICTBEHHBIX
3a00/IeBaHUSX YEJIOBEKA

OK 01
OK 02
OK 04

Tema Ne2. 11.
3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecrt

Pemenue 3ana4 Ha onpeneeHue TUIa
MYTaL[I/II/I HpI/I nepenaqe HACJICACTBCHHBIX
MIPU3HAKOB, COCTABJICHNE N€HOTUITHMYECKUX
CXeM CerH_II/IBaHI/Iﬂ

OK 01
OK 02

Tema Ne2.12.
Cenexuus OpraHu3MoOB

Tect

Pazpabotka rioccapust

Pemenue 3anau Ha onpeneneHue
BO3MOXXHOI'O BO3BHUKHOBECHHA
HaCJICACTBCHHBIX MMPHU3HAKOB IO CCJICKLINN,
COCTABJICHHUEC N'CHOTHUITMYECKUX CXEM
CKpeLIMBaHUs
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Pazaen 3. Teopusi 3BoaonMH

KontponbHas padora “Teoperuueckne
ACIEKTHI SBOIIOLINY KU3HU HA 3emiie”

OK 02 Tema 3.1. DpOHTANBHBIN ONPOC
OK 04 Hcropust 3BOMIOLIMOHHOTO Pa3zpaboTka neHTHI BpeMEeHH pa3BUTHS
YUEeHHUs SBOJIIOLIMOHHOTO YUYEHUsI
OK 02 Tema 3.2. DpOHTANBHBIN ONPOC
MukposBoJIrO LKA Pa3zpabotka riaoccapusi TEepMHUHOB
OK 02 Tema 3.3. OueHuBaemasi TUCKYCCHs
MaxkposBosronus Pazpabotka rioccapusi TEepMHUHOB
OK 02 Tema 3.4. DpOHTANBHBIN ONPOC
OK 04 Bo3HukHOBEHUE U pa3BUTHE ITonroroBka u mpencCTaBI€HUE YCTHOTO
JKU3HU Ha 3emiie coOOIIeHHUS U JICHTHI BpEMEHU
BO3HUKHOBEHUS U Pa3BUTHS KUBOTHOTO U
pPacTUTENBHOIO MUpa
OK 02 Tema 3.5. DpOoHTANBHBIN ONPOC
OK 04 IIpoucxoxxneHue yenoBeka — Pa3zpaboTka neHT BpeMEeHN 1 MEHTAJIbHBIX
AHTPOIIOreHE3 KapT Ha BBIOOD:
“BOMIOLINSI COBPEMEHHOTO YeJIOBEKA
“BpeMs u MyTH pacceseHus 4eloBeKa Mo
wiaHere”, “BuusHue reorpaduyueckoit
cpeanl Ha MOPGOJIOTHIO 1 (PU3HUOJIOTHIO
yenoseka”, “Yenosedyeckue pacel”,
obcyskaeHue
Pasnen 4. DxoJsiorus KonrtpoabHnas padora “Teopernueckue
ACMEeKThI IKOJOTHU”
OK 01 Tema 4.1. Tect o sxonorudeckum pakTopam u
OK 07 Dxosoruueckue GakTopbl U cpenam >KU3HU OPraHUu3MOB
Cpenbl JKU3HU.
OK 01 Tema 4.2. CocraBiieHne cxeM KpyroBopoTa BeLIEeCTB,
OK 02 IMonymsiums, coodiuecTna, UCIIOJIb3Ysl MaTEePUaJIbl JICKLIUU
OK 07 SKOCUCTEMBI Pemenne npakTHKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3aaHUH MO MEePeHOCY BellecTBa
U DHEPTUU B HKOCUCTEMAaX C COCTaBJIEHHE
TporyuecKuX Henel u mupaMua OHoOMacchl
U DHepruu
OK 01 Tema 4.3. OuenuBaemasi TUCKycCUs
OK 02 Bbuocdepa - rmodanbHas Tecr
OK 07 5KOJIOTMYECKasi CUCTEMA Pemenne npakTHKO-OPUEHTUPOBAHHBIX

pPacUeTHBIX 3a7a4 Ha OTpeneIcHIe
MJIOIIAIN HACAXKACHUM U1l CHHOKEHUS
KOHLIEHTPALUU YIJIEKUCIJIOrO ra3a B
aTMocdepe CBOero peruoHa MpoKUBaHUS
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OK 01 Tema 4.4. Tect
OK 02 Bnusinue aHTPONOreHHBIX Pemenne npakTHKO-OPUEHTUPOBAHHBIX
OK 04 ¢dakropos Ha Ouochepy PacCUETHBIX 3aJaHUMN MO COXPAHEHUIO
OK 07 IIPUPOIHBIX PECYPCOB CBOEr0 PErHOHA
IIK 3 MIPO’KUBAHUS
IIK 4
IIK 5.1
OK 02 Tema 4.5. OuenuBaemasi IUCKycCCUs
OK 04 BiusHue conmnanbHoO- BrInonHeHus NpakTUYECKUX 3aaHUi:
OK 07 SKOJIOTHYECKHUX (haKTOPOB HA “OmnpeneneHne CyTOYHOTO pallioHa
IIK 5.1 3740POBbE YEIOBEKA NUTaHus
“CozaHue UHAMBUAYAJIbHONW NaMATKU 110
OpTraHU3alH PALMOHATIBHON (pr3nueckon
AKTUBHOCTH
Brimonaenne madopatopHoil paboTel Ha
BBLIOOD:
"YMmcTBeHHas1 paboTOCTIOCOOHOCTD",
"BnusiHue abuotudeckux (pakTopoB HA
YeJioBeKa (HU3KHUE U BBICOKUE
TeMIeparypbl)"
*IIpodeccuonanbHo- 3ammura Kelca: MpenCcTaBICHUE PE3yIbTaTOB
OPHEHTHPOBAHHO COAEPKAHME |PEIIEHHS KEHCOB (BBICTYILICHHE C
Pa3nen 5. Buosiorus B :KM3HH |Ipe3eHTALHEH)
OK 01 *Tema 5.1 Brinonuenue kefica Ha aHaJIU3
OK 02 buoTexHONOruu B XKU3HA UH(POPMALIUHI O HAYUHBIX TOCTIKEHUSAX B
OK 04 KaXXIoro 00JIaCTH T€HETHYECKUX TEXHOJIOT A,
IIK 3 KJICTOYHON MHK€HEPHH, MULIEBBIX
IIK 4 OuoTexHoNoruii (1o rpynmam),
NpeACcTaBJIeHNEe PEe3YyJbTaTOB PeIleHUs
KEHCOB
OK 01 *Tema 5.2.5. Brinonuenue kefica Ha aHaIU3
OK 02 ConmanpHO-3THUECKHE aCTIeKThl |MH(POPMANK 00 STHYECKUX ACIIEKTax
OK 04 OMOTEXHOJIOT M pa3BUTHsI OMOTEXHOJIOTHIA (TI0 Tpynnam),
IIK 3 MIPEACTABJICHUE PE3YIIbTATOB PELUIECHUS
IIK 4 KEHCOB
Pa3zaen 6. Buoskogornueckue | [IpencrasneHne pe3ynbTaToOB BBIMOJHEHUS
HCCJIeA0BAHUSA y4eOHO-MCCIIEeIOBATEIBCKIX TIPOEKTOB
(BBICTYIUIEHHE C MPe3eHTaLMEeH)
OK 01 Tema 6.1. Beimonaenne nabopatopHeix padot Ha
OK 02 OcCHOBHBIE METO/IBI BBIOOP B MHHHUTPYIIIAX:
OK 04 OMO3KOJIOTMYECKUX 1. BnausiHue TeMneparypbl Ha pocTa U
OK 07 UCCIeIOBaHUN (pU3HUOOTHUYECKYI0 aKTUBHOCTD

APOMOKEBBIX KIETOK

2. BausiHue yriaeBoAoB Ha pocTa U
(pU3HOIOTHUYECKYI0 aKTUBHOCTD
APOMOKEBBIX KJIETOK

3. CodeTtaHHOE BJIMSTHHE TEMIIEPATYPhI U
yIJIEBOZIOB HA POCTa U
(U3HOIOTHYECKYIO aKTUBHOCTD
IPOMOKEBBIX KJIETOK
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OK 01
OK 02
OK 04
OK 07

Tema 6.2
buoskonoruueckuin
SKCIIEPUMEHT

Brimonaenne yuebHO-
HCCJIeI0BATENbCKOIO MPOEKTa Ha BHIOOD:

1.

2.

OrueHka kayecTBa aTMOC(HEPHOTO
BO3/yXa

OneHka KauecTBa MOYB METOAOM
¢duToTECTUPOBAHUS

. OLIeHKa Ka4ueCTBa BOJ MOBEPXHOCTHBIX

BOJOEMOB 10 OPraHOJIENTHYECKUM U
(U3NKO-XIMHUYECKUM CBOHCTBAM
Bnusnue ITAB Ha pocT u pazButue
CEMsIH BBICIINX PACTCHUN

. BaussHue coneBoro 3arpsA3HCHUA Ha

POCT U pa3sBUTUEC CEMAH BBICHINX
pacTeHui
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