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Pabouas nporpamma pa3paboTaHa B COOTBETCTBHH C TPEOOBAHHSIMHU:

—  denepanbHOro rocyAapcTBEHHOT0 00pa30BaTENbHOIO CTaHAAapTa CPEAHEro OOIIEero
o0Opa3oBaHUs, YTBEPKACHHOTO NpukazoM MuHoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBanHoro MunuctepcTBoM toctuniun Poccuiickoit ®deneparuun 7 wuronsa 2012,
peructpaunoHHbii Ne 24480);

— @enepanbHOrO TOCYJAPCTBEHHOTO  00Opa30BaTENbHOIO  CTaHAApTa  CPEIHEro
npodeccuoHaibHOro  obpazoBanuss mo  npodeccun  15.01.38  Omeparop-HanaTduk
METauI000pabaThIBAIOIIUX CTAaHKOB, yTBEpKAEHHOTO Ilprkasom MuHKCTEpCTBA MPOCBEIICHUS
Poccuiickoit ®eneparuu ot 15.11.2023 N 862 (3apeructpupoBan B Muntocte PO 15.12.2023 N
76434),

C YUEeTOM:

—  DenepanpHOl 00pa30oBaTENBLHON MPOrPaMMBI  CpeHEro 0oO0Imero oOpa3oBaHUs,
yrBepxkacHHON IIpukazom MunucrepcrBa mnpocsemenus P® ot 23.11.2022 Ne 1014
(3apeructpupoBaHHOr0 MuUHHCTEpCTBOM rocTUIMK Poccuiickoit deneparuu 22 nexadps 2022,
peructpanronHslii Ne 71763);

— TIpuMepHo paboueil mporpaMMbl 001Ie00pa30BaTENbHON AUCIUIIIHNHBL «bromorusy
uisi  Tpo(ecCHOHANBHBIX ~ 00pa3oBaTeNbHBIX  OpraHM3alMii, O0J0OpEeHHOW  3acedaHHeM
[Menaroruueckoro copera ®I'EOY AT10 UPIIO, mpotokon Ne6/2025 ot «18» anpens 2025.

Pabouyas nporpamma paccMoTpeHa
Ha 3acegannu LIK OOuCI” MullH
[Tpotokon Ne 8 ot 25.03.2026 .
[Ipencenarens LIK
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1. OBIIASL XAPAKTEPUCTHUKA OBIIIEOBPA30OBATEJIBHOM JUCIIUILIUHBI

OY .08 BUOJIOI'Us

1.1 leab 1 MecTO AUCHMILINHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CI1IO

lleﬂb N3YUCHUA ﬂHCHHHHHHHﬁ«BHOHOFHﬂ» — OBJaACHHUC O6yanHHHMHCﬂ 3HaHUAMHU O

CTPYKTYPHO-(DYHKITMOHAIBHOW OpraHU3aliy XKUBBIX CHCTEM PAa3HOTO paHTra M MPUOOpETEHHE

YMEHHI UCTIOJIB30BaTh OTU 3HAHUS JJIsi TPAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB >KUBOU

HPUPOIBI M PEILICHHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

O6meo6pa3oBaTenbHas

IUCLIUILINHA

OV/1.08

buonorus BXOAUT B

obmeoo6pazoBarenbublid UK [TTICC3 kak obsi3aTenpHas yueOHas JUCIUTLIAHA.

O6meo6pazoBarenbHas qucuuminaa OYJ[.08 buonorus siBisercs 00s3aTeIbHON YaCThIO

00111e00pa30BaTEILHOrO HUKJIa 00pa3oBaTebHOM Tporpammbl B cootBeTcTBUU ¢ PI'OC CIIO

o npodeccun 15.01.38 OnepaTop-Hamaguuk MEeTaNI000padaTHIBAIOIINX CTAHKOB.

1.2 Ilnanupyemble pe3yJbTaThl 0CBOCHHUS TUCHHUIITUHBI

[Inanupyemslie

pe3yabTaThl  OCBOCHHS

00111e00pa3oBaTeIbHON

NUCHUIIIINHEI

onpenenstorcss B cootBercTBHE ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO. Ocoboe 3HaUCHHUE
JTUCIUTUTHA UMeeT pH popmupoBanuu u passutuu OK u I1K.
B pe3ynbrate ocBOeHUS AUCHUIIIMHBI 00 YyYaOLTUICS TOJKEH:

Koa u HauMeHnoBanmne
¢opmupyemsbix
KOMIIeTeHIU

ILitanupyemble pe3yJbTaThl 0CBOCHHS JHCIMILIMHBI

Oomue

JAucuuniauHapHbie

OK 01. Beibupars
CIOCOOBI peleHus 3a1a4
npodeccnoHamTbHOMI
JIeSITeIIbHOCTH
MMPUMEHUTEIIBHO K
Pa3UYHBIM KOHTEKCTAM

B yacTH TPyI0BOro BOCIIMTAHMS
- TOTOBHOCTh K TPY/Y, OCO3HAHUE [IEHHOCTH
MacTepCTBa, TPYAOIIO0UE;

- TOTOBHOCTH K AaKTHBHOH [ESATEILHOCTH
TEXHOJIOTHYECKOMN " COLMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHUIAUPOBATB, IUTAHUPOBATh u
CaMOCTOSITEIILHO BBIIOJIHATE TaKyro
JIESITENBLHOCTD;

- WHTepeC K  pa3MuHBIM  cdepam
npodeccHoHANBHO NeTeIbHOCTH,
OBiajeHNe YHHMBEPCAJIBHBIMH  YIEOHBIMHU
IIO3HAaBaTCJIIbHBIMH HeﬁCTBHHMH:

a) 6a30Bble JIOTHYECKHUE IeiCTBUA:

- CaMOCTOSITENIbHO  (DOPMYyTHpPOBATH |
aKTyallu3upoBaTh MpodiemMy, paccMaTpuBaTh
€e BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH IPH3HAK
I OCHOBaHUS JUIst CpaBHEHUS,
Kiaccudukanuy 1 0000IIeHNs;

- ONpENENATh LENN NeSTEIbHOCTH, 331aBaTh
napaMeTpsl U KPUTEPUH UX JIOCTHXKCHUS;

- BBISABIISTH 3aKOHOMEPHOCTHU u
IIPOTUBOPCUNA B paccMaTpuBaAEMBIX
ABJICHUAX,

- BHOCHUTb KOPPCKTHUBBI B JCATCIbBHOCTD,
OLICHUBATH COOTBECTCTBHC PEIYIBTATOB
neiadaM, OLCHUBATHL PUCKH HOCJ'[CIICTBI/II\/’I
JIeSITEIIbHOCTH;

- pa3BUBaTh KpEaTMBHOE MBIIUICHHE IIPH

c(hOPMHUPOBAHHOCTh 3HAHMHA O MecTe H
ponu OWOJIOTMM B CHCTEME HAyIHOTO
3HaHUs; (YHKIMOHAJILHONH TIPaMOTHOCTH

YECJIIOBCKa JJIs1 peUICHUA JKHN3HCHHBIX
npo0eM;

c(OPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH
CoJIepIKaHue OCHOBOTIOJIATAFOIIMX

OMONIOTMYECKNX TEPMHHOB W TOHSTHI:
JKM3Hb, KJIETKAa, TKaHb, OpPraH, OPTaHM3M,
BUJI, TIOMYJISIIUS, 3KOCHCTEMa, OMOIEHO3,
omocdepa; metabonm3M (OOMEH BEIIECTB U
IIpeBpalieHue SHEPTHUN), roMmeocras
(camoperynsiniusi),  OmocuHTe3  Oerka,
CTPYKTYpHasi OpraHU3alus KHUBBIX CHCTEM,
JIUCKPETHOCTb, CaMOperyJIsIus,
CaMOBOCTIPOM3BENICHNE  (PEempoIyKIus),
HACJIEACTBEHHOCTb, U3MEHUYUBOCTH,
9HEPro3aBUCHUMOCTb, POCT U Pa3BUTHE,
YpOBHEBasl OpraHu3alus;
c(OPMUPOBAHHOCTE YMEHHSI PACKPHIBATDH
coJiepxKaHue OCHOBOIIOJIATa0IINX
OMONIOTMYECKNX  TEOPUH W THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTaIlMOHHOH,
IBOJIIOIIOHHOM, IPONUCXOXKACHHS KU3HU 1
YeJI0BEKa;

c(OPMHUPOBAHHOCTS yMEHHUS PACKPHIBATH
OCHOBOIIOJIAraromne Onosorn4eckue
3aKoHBI U 3akoHoMepHocTH (I. Mennens,
T. Moprauna, H.1. Basunosa, 3. I'exkens,
®. Mionnepa, K. bopa), rpanunsl ux
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PCHICHUH KU3HCHHBIX l'[pO6J'ICM

0) 0a3zoBbIe HCCJIe0BATEIbCKUE
AeicTBUSA:

- BIIAJICTh HaBBIKAMU yaeOHo-
HCCIIEeI0BATEIbCKON u MIPOEKTHOM
NESTeNPHOCTH,  HABBIKAMH  pa3pelIeHUs
mpooiem;

- BBIBJIATH NPUYMHHO-CJICACTBEHHBIE CBSI3U
U aKTyaJu3UpoBaTh 3ajady, BBIJBUTaTh
TUIOTE3Y €€ PElIeHUs, HAXOJUTh apryMEHTHI
JUId J10Ka3aTelIbCTBA CBOMX YTBEPXKICHWMH,
3aJaBaTh apaMeTpsl U KPUTEPHH PELICHNUS;
- aHaJIM3MpOBaTh IMOJYYEHHBIE B  XOJ€
peLICHUs 3a/addl Pe3yabTaThl, KPUTUIECKH

OLICHNUBATh ux JOCTOBEPHOCTSH,
MPOTHO3UPOBAaTh M3MCHEHHE B  HOBBIX
YCIOBUSIX;

- yMeThb NEPEHOCUTh ~ 3HAHUSI B

MO3HABATENILHYIO U MPAKTHYECKYI 00IacTH
KU3HCACATCIbHOCTH,

- YMETb MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

- BbBIIBUT'aTh HOBBIC nuacu, npe,unaraTL
OpI/IFI/IHaJ'H)HLIe IoaAxXoabl U peIHeHI/IH;

- CIIOCOOHOCTH HX HCIIOAB30BAaHHUA B
MO3HABATENILHOMN U COIMANBHOMN MPAKTUKE

MPUMEHUMOCTH K XMBBIM CHCTEMaM;
nproGpereHue OIIBITA  IPUMEHEHHS
OCHOBHBIX METOJOB HAy4YHOTO HO3HAHW,
UCTIONB3YEMBIX B OHMONOTHH: HAaOIFOIEHUS
U ONUCAHMS KUBBIX CHCTEM, IPOLIECCOB U
SBIICHUH; OpraHM3allid W IPOBEICHHS
OHOIIOTrMYECKOro 9KCIICPUMEHTA,
BBIJIBIDKCHUS THUIOTES, BBISIBJICHUS
3aBUCHUMOCTH  MEXIy  HCCIEAyeMBbIMU
BEJINYNHAMH, OOBSCHEHUS] MOJTYYSHHBIX
pe3ynbTaToB M (HOPMYIUPOBAHUS BEIBOJOB
C HCIOJNB30BAHWEM HAYYHBIX TOHSTHH,
TEOpHH U 3aKOHOB;
c(OpPMHUPOBAHHOCTS  yMEHUS
CYIIECTBCHHbIC  INPU3HAKH  BUPYCOB,
KIETOK  NPOKapHOT M JYKapHOT;
OJHOKJIETOYHBIX M  MHOTOKJICTOYHBIX
OpraHU3MOB, BHIOB, OHOICOIICHO30B U
IKOCHCTEM;  OCOOCHHOCTH  MPOLECCOB
oOMeHa BEILeCTB U MPEBpalleHHs SHEPTUU
B KJIETKE, ()OTOCHHTE3a, IUIACTUYECKOTO U
9HEPreTUYECcKOro OOMeHa, XeMOCHHTE3a,
MUTO3a, Meiio3a, OIJIOIOTBOPEHUS,
pa3BUTHUA )44 Pa3MHOXKECHU,
WHJMBUIYaJIbHOTO PasBHTHA OpraHH3Ma
(oHTOTCHE3a), OOPHOBI 32 CYIIECTBOBAHUE,
€CTECTBEHHOr0 0TOOpa, BUI000pa30BaHHUs,
NPHCIOCOOIICHHOCTH OPraHU3MOB K cpesie
oOHTaHUA, BITUSTHUS KOMIIOHEHTOB
9KOCHCTEM, aHTPOIOTCHHBIX U3MCHEHHH B
JKOCUCTEMAaX cBOEH MECTHOCTH,
KPYroBOpOTa BEUIECTB M IIPEBpAILCHUE
sHepruu B Ouocdepe;

c(hOPMHUPOBAHHOCTh ~ YMEHHSI  pelaTh
Ouonoruyeckue  3ajadd,  COCTaBIISThH
TCHOTUIINYCCKUE CXEMbI CKPCIIUBAHUA JIJId
Pa3HBIX THIIOB HACJICIOBAHHS NPH3HAKOB Yy
OpraHU3MOB, COCTABJIATH CXEMBI IIepeHOCa
BEIIECTB U YHEPIHU B DKOCHCTEMaX (Lernu
NHUTAHUsL, MUIIECBHIC CETH)

BBIICTIATH

OK 02. Ucnonp3oBaTh
COBpPEMCHHBIC CPEICTBA
TIONCKA, aHANIN3a U
HUHTEPIPETANNN
HHGOPMALIUHU U
MHPOPMALMOHHBIE
TEXHOJIOTHH IS
BBINOJIHEHHSA 3a71a4
npoQeCCUOHANTBHOM
JIeSITETbHOCTH

B 06s1acTH HEHHOCTH HAYYHOIO MIO3HAHUS:
- copMHPOBAaHHOCTH  MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,
OCHOBaHHOTO  Ha  Juajore  KyJibTyp,
CIOCOOCTBYIOIIETO  OCO3HAHUIO  CBOETO
MeCTa B MOJIMKYJIbTYPHOM MMPE;

- COBEpUICHCTBOBAHUE  A3BIKOBOI 51
YUTATEJIbCKOM  KYJIBTYpbl KaK CpeJcTBa
B3aUMOJEHCTBUS ~ MEXAy  JIIOJbMH U
MO3HAHUS MUPA;

- OCO3HaHME LEHHOCTH Hay4HOUI
JIeSITENIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
MIPOEKTHYIO u HCCIIeI0BATENbCKYIO
JACATCIBHOCTD HHAWBUAYAJIBHO U B TPYIIIIEC,
OBiajeHNe YHHUBEPCAIBHBIMH  yIEOHBIMHU
IIO3HAaBAaTCIIbHBIMHU ﬂCﬁCTBI/IﬂMHI

B) pabora ¢ undgopmanmeii:

- BJIaACTh HaBBIKAMHU TMOJTYYCHUA
I/IH(i)OpMa[II/H/I 13 UCTOYHHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYILECTBISITh  IOHUCK,
aHaJIM3, CUCTEMATHU3ALMIO U UHTEPIPETALHUIO
WHPOPMALIMU PA3IUYHBIX BHIOB U (HOpM

c(OPMUPOBAHHOCTE YMEHHH KPUTHYECKH
OLIEHMBATh MH(POPMAIHIO OHOIOTHYECKOTO

coJiepKaHus, BKJIFOUAIOIIYIO
TNCEBAOHAYYHBIC 3HAHWUA U3 pas3IMYHbIX
HACTOYHUKOB (cpencTBa MaccoBOM
nHpOpMaLNH, Hay4YHO-TIOMYJIIPHBIE
MaTepHuabl); WHTEPIIPETUPOBATH
ITHYECKHE ACTIEKTHI COBPEMEHHBIX

I/ICCJ'IC,HOBaHI/Iﬁ B 6I/IOJ'IOI"I/II/I, MCIUIIUHE,

OHMOTEXHOJIOTNY; paccmarpuBaTh
r700aJbHBIE  DKOJIOTHUECKHE MPOOIIEMbI
COBPEMEHHOCTH, (dopMupoBath o
OTHOIIEHHIO K HHUM  COOCTBEHHYIO
MO3ULHUIO;

chOpMHPOBAHHOCT, YMEHHUU CO37aBaTh
CO6CTBeHHBIe IMUCBMCHHBIE W YCTHBIC
COOOIIEHNsT HAa OCHOBE OWMOJOTHUYECKOM
I/IHq)OpMa[H/II/I N3 HCCKOJIbBKUX HMCTOYHHUKOB,
rPaMOTHO  HWCIIOJIb30BaTh  MOHATUUHBIN
arnmapart OMOJIOTHH




MpeJCTaBICHNUS;
- CO34aBaTh TEKCTHI B Pa3IMYHBIX (hopmaTax
C YyYeToM Ha3zHaueHUs wWHpoOpMAIMd U

LIETIEBOH ayIUTOPHH, BBIOHpas
ONTHMANBHYI0 (OpPMYy TMpPEACTaBICHUSI |
BU3yaIH3aIIH;

- OOEHHBATHh HOCTOBEPHOCTH, JICTUTUMHOCTDH
I/IH(i)OpMaIII/II/I, €€ COOTBETCTBUEC MPABOBBIM U
MOPAJIbHO-3THUYCCKUM HOPMAaM;

- UCNIOJIb30BAaTh CPEACTBA I/IH(l)OpMaHI/IOHHLIX
n KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
PpCHICHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX
1 OpraHu3allMOHHBIX 3a7a4 C COGJ’HOZ[GHI/ICM

TpeboBaHuit IPrOHOMHUKH, TEXHUKH
0€30IaCHOCTH, TUTHEHBI,
pecypcochepekeHus, MPaBOBBIX u

ITUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0€30I1aCHOCTH;
- BJaJeTh HAaBBIKAMH PpACIO3HABAHHUSA WU

3amMThl  MHGOpMaIMK, WHPOPMAIMOHHOMN
6€301acHOCTH JIMYHOCTH
OK 04. Dddexrusno | - TOTOBHOCTh K CaMOpPAa3BHUTHUIO, | IPHOOpETEHNE OTIBITA MPUMEHEHUS
B3aUMOJICHICTBOBAaTh ¥ | CAaMOCTOSTEILHOCTH M CAMOOIIPE/IEIICHUIO; OCHOBHBIX METOJIOB Hay4YHOTO MO3HAHMSI,
paboTaTh B KOJUIEKTHBE U | -OBJaJCHUE HaBbIKaMHU y4eOHO- | UCIMOIb3yeMbIX B OMOJIOrMHU: HAOIIOJCHUS
KOMaHJ1e HCCIIeI0BATEIbCKOM, MPOEKTHO W | M ONHUCAHUsI JKUBBIX CHCTEM, MPOLECCOB U
COLIMANIbHON JIeSATEIBHOCTH; SBJIICHUI; OpraHW3allid W I[POBEICHHS
Osgiagenne YHHBepCaJbHbIMHM | OMOJIOTHYECKOTO IKCIICPUMEHTA,
KOMMYHHKATUBHBIMH J1eiiCTBHSIMH: BBIJIBIDKCHUS THITOTE3, BBISIBJICHUS
0) coBMecTHas /1eATeJbHOCTD! 3aBHCHMOCTH  MEXIY  HCCICIyeMbIMU
- IOHMMATh U HCIION30BATh MIPESUMYIIECTBA | BEJIMYNHAMH, OOBSCHCHUS MOJYYCHHBIX

KOMaHTHOH ¥ WHAWBUIYAIEHOUW PaOOTHL;

- [IPUHUMATh Leu COBMECTHOM
JEATENILHOCTH, OpraHU30BBIBATh u
KOOPAWHUPOBATH JieficTBuA o ee

IOCTWIKEHUIO: COCTaBIIATh IUIAH JICHCTBUM,
pacrpenensTb poiaud C Y4YEeTOM MHEHUH
Y4YaCTHMKOB obcykaaTe pE3yJIbTAThI
COBMECTHOH paboTEHI;

- KOOPJWHHUPOBATH WM BBIOIHATH PaboOTy B
YCIIOBUSIX ~ PEAIbHOI0, BHUPTYaJBHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBHS;

- OCYLIECTBIISATh [IO3UTUBHOE
CTpaTeruueckoe TMOBEACHUE B Pa3IHMUHBIX
CUTyalnusx, MIPOABJIATH TBOPYECTBO )44
BOOOpakeHHE, ObITh HHUIIMATUBHBIM
OBaanenue YHHUBeEPCAJIbHbIMHU
PeryJasiTUBHLIMU J1€CTBUSIMU:

I') MPUHSTHE ce0sl U APYTrUX JIOeii:

- MPUHUMATh MOTUBBI U apryMEHTHI JPYIHX
moaei npu aHanmze pe3yJbTaToB
JIeSITEIbHOCTH;

- MpHU3HABaTh CBOE MpPAaBO M MPaBO JAPYrUX
JIIOJICH Ha OINOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATH MHP C
MO3UIINH JIPYTrOTO YEJIOBEKa

pe3yIBTaTOB M (POPMYITHPOBAHUS BHIBOJIOB
C HCIOJIb30BAHUEM HAyUYHbBIX [OHATUH,
TEOpUIl ¥ 3aKOHOB

OK 07. ConeiicTBOBaTH
COXpaHEHHIO
OKpYXarolleu cpensl,
pecypcocOepeKeHuIo,
MIPUMEHSTH 3HAHUS 00
W3MCHCHHMH KJIMMaTa,
MPUHIHUIIBI OEPEKINBOTO
IPOM3BOJICTBA,

B 06J1acTH 3K0J10rHYeCKOro BOCIUTAHUS:
- c(OpPMHPOBAHHOCTH 3KOJIOTUYECKOU
KYJbTYpbl, IOHUMaHUE BJIUSHUS COLUAIBLHO-
9KOHOMHYECKUX IIPOLECCOB Ha COCTOSHUE
MIPUPOJIHOM 51 COlLMaJIbHOM cpensl,
OCO3HAHUE r1100aTbHOTO XapakTepa
9KOJIOTUYECKUX MIPOOIIeM;

- TIJIAHUPOBAHUC n OCYIICCTBJICHUC

c(hOpMHPOBAHHOCTL YMEHHS TPUMEHSITH
MOJIYY€HHBIE 3HAaHUS I OOBSCHEHHUS
OMOJIOTHYECKUX TIPOIIECCOB U SIBJICHUH,
JUTSI TIPUHSATHST TIPAKTHYECKUX PEIISHUN B

MOBCETHEBHOM JKU3HHA c EJIBIO
obecreueHus 0€e30IMacHOCTH CBOETO
3I0POBbSI U 3JIOPOBBS  OKPYKAIOIIUX

JIOJIel, COOJIOJIEHUs] 3II0pOBOTO 00Opasza
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3¢ peKTuBHO
JIEUCTBOBATH B
Ype3BbIUANHBIX
CHUTYaIISIX

JICHCTBUI B OKpYy)Karolllel cpefie Ha OCHOBE
3HAHUA [eJIed  YCTOHYMBOTO  Pa3BUTHS
YEJI0BEYECTBA;

aKTHUBHOE HETIpUATHE JIeHCTBHIA,
MIPUHOCSLIMX BpeXl OKpYXKarollen cpene;

- yMEHHE IIPOTHO3UPOBATh
HeOJIaronpusTHIE 3KOJIOTMUYECKHE
MOCIIEACTBUS MPEANPUHUMAEMBIX JCHCTBUIM,
MpenoTBpaLaTh UX;

- paclldpeHHe  OIbITa  JAeATeIbHOCTH
9KOJIOTMYECKOHN HANPaBICHHOCTH;

- OBJIaJICHUE HaBBIKAMHU yueOHO-
HCCJIEI0BATEIIbCKOM, IIPOEKTHOHI u
COIMAJIbHON eI TEIbHOCTH

JKU3HW, HOPM TI'PaMOTHOT'O MNOBCACHHA B

OKpy Karomen MIPUPOJTHOM cpere;
TTOHUMAaHHe HE00X0IUMOCTH
HCTIOTB30BaHUS JOCTIDKEHIH

COBPEMEHHOW OMOJIOTHH U OMOTEXHOJIOTHIA
JUTSA PAllHOHATBHOTO TIPUPOONOIH30BAHNUS

TIK 2.5. BemonssTs
00paboTKy nmeTanei Ha
TOKApHBIX CTAaHKaX C
MIPOTPaMMHBIM
yIpaBICHUEM C
coOIIIOIeHnEM
TpeOOBaHUil K Ka4eCTBY B
COOTBETCTBHH C
3aJaHUEM M TEXHHUYCCKOM
JIOKyMEHTalueu

OBiageHre YHHUBEPCATBHBIMH  YICOHBIMHU
MO3HABATENILHBIMH JICHCTBUSIMU:

a) 0a30BbIC JIOTHICCKUE TCHCTBUS:

- BHOCHTh KOPPEKTHBBI B JEATEIbHOCTb,

OLICHUBAaTh  COOTBETCTBHUE  PE3YJIbTATOB
LENsIM, OIICHMBAaTh PHUCKH TOCIEIACTBUIMA
JIESITeTbHOCTH;

0) 6a30BbIC UCCIICIOBATEIBCKHIE ICUCTBUS:

- YMETH NIEPEHOCUTH 3HAHUA B

MIO3HABATENIBHYI0 U NMPaKTHUECKYI0 00JacTH
JKU3HEIESATEILHOCTH.

- BIIAZIETH CHCTEMOM 3HAHUI 00 OCHOBHBIX
METOJAaX Hay4YHOIrO IIO3HAHUS;

- cOpMHUPOBATH YMEHHS CO31aBATh
COOCTBCHHBIE MMCHMEHHBIE M YCTHBIE
coo0IIeHNs1 Ha OCHOBE HH(pOpMaNny u3
HECKOIBKUX UCTOYHUKOB

- C(OPMHUPOBAHHOCTS --TIPEJICTABICHUH O
MecTe OHOJIOTMH B COBPEMEHHOM Hay4HOM
KapTUHE MHpA, B PO(eCcCHOHATEHON

JIeSITeTIbHOCTH;
MIOHUMaHHe poiu Oouonorun B
¢dbopMupoBaHuH Kpyrosopa u

(YHKIIMOHANEHONH TPaMOTHOCTH 4YEJIOBEKa
JUISL PEIICHUS TIPaKTUYECKUX 3a/ad, B TOM
qHcie npodeccrnoHaNbHOH
HaNpaBICHHOCTH




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JJUCHUILJIUHBI

2.1. O0bem 00me00pa3oBaTeILHONM TUCUUIJIMHBI M BUIbI y4eOHOH padoThI

Buj yueOHoi1 padoThI

O0BbeM B yacax,

BCEro
1 cemectp BCEI'O, B T.4.: 33
OcCHOBHOe coJiep:KaHue, B T.4U.: 32
Jlexyuu 20
Ilpaxmuueckue 3ausamus 12
Jlabopamopnvie 3anamus -
Koncynomayuu -
IIpodeccuoHaILHO OPMEHTHPOBAHHOE CO/lePKAHME, B T.4.: -
Jlexyuu
Ilpaxmuueckue 3ansamus -
Jlabopamopnvie 3ansamus
HauBuayaIbHBII NPOEKT (Oa/Hnem) HET
IIpomeskyTouHasi aTTecTanus /Ipyrasi popMa KOHTPOJIA 1
2 cemectp BCEI'O, B T.4.: 47
OcHOBHOE coJiep:KaHue, B T.4U.: 32
Jlexyuu 26
Ilpaxmuueckue 3ansamus 6
Jlabopamopnvie 3anamus
Koncynomayuu -
IIpodeccnonanbHO OPHEHTHPOBAHHOE COICPKAHME, B T.4.: 14
Jlexyuu 4
IIpakxmuueckue 3anamus 10
Jlabopamopnvie 3ansamus
HauBuayaIbHbBI NPOEKT (Oa/Hem) HET
ITpomexyTounas arrectanus (1uddepeHIMPOBaHHBII 3a4€T) 1
BCEI'O no gucuun/jnHe, B T.4.: 80
OcHoBHOE coaepKaHue, B T.4.: 64
Jlexyuu 46
IIpakxmuueckue 3anamus 18
Jlabopamopnvie 3anamus -
Koncynomayuu -
IIpodeccnoHanbHO OPMEHTHPOBAHHOE COJICP:KAHME, B T.4.: 14
Jlexyuu 4
TIpaxmuueckue 3ansmus 10
Jlabopamopnule 3anamus
IIpome:xkyTouHasi aTTecTanusi 2




2.2 TemaTn4yecKkni IJIAH U CoJepPKaAHNE YUeOHON TUCHUNIMHBI

dopmMupyembie
HaumenoBanue Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOE U npoc[)eccn(u)nam,ﬂo opueHTHpPOBaHHOe), | O0bem KOMITETCHIIHH
pa3/iesioB U TeM U NPAKTHYEeCKHe 3aHATHS, NPUKJIATHOH MOAYJIb 4acoB
1 2 3 4
1 CEMECTP BCEI'O 33
OcCHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cucTeMbl M HX OPTaHU3ALHSA 2 OK 02
Tema 1.1. Coaep:xkaHue yueOHOro MaTepuaJa
buonorus buosnorus — Hayka o xuBoi npupoae. CBs3u OHONIOTHN C 0OIIECTBEHHBIMHU, TEXHUYECKIMHU U
B CHCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMu, (puinocoduelt, penuruei, STUKON, 3CTETUKOM U MPaBoOM.
Oobmas Ponp Ouonorun B (QOpMHpOBAHMHM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HaYK.
KU3ZHU MeTtoapl TIO3HAHUS JKUBOM TPUPOABI (HAOIIOACHUE, SKCIIEPHUMEHT, ONMCAHUE, H3MEPEHHE,
KJ1accu(uKanus, MOAEIMPOBAHUE, CTATUCTUYECKask 00pabOTKa JaHHBIX).
Kusble cucreMbl (OMOCHCTEMBI) Kak MpeaIMeT u3ydeHust Onosnoruu. OTinyuue KUBBIX CUCTEM
OT Heopranuyeckoi npupoasl. CBoicTBa GMOCUCTEM U UX pa3HOOOpasue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIH, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTEMHBIH (OMO - TEOleHOTHUYECKUil),
o6unochepHbIi
B ToMm yuciie:
Jlekums Ne 1 «buonorus B cucreme Hayk. OO1iast XapakTepUCTUKA KUZHI 2
Pa3znen 2 Xumuvecknii COCTaB M CTPOEHUE KJICTKH 10 OK-01, OK-02,
Tema 2.1. Coaepixanue yueOHOro MaTepuaJa 4 OK-04
XUMHUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKA. XHUMHYECKHE SJIEMEHTHI: MAaKpOdJIEeMEHTBI, MUKPOAJIEMEHTHI.
kJeTku. Bona Bonga um muHepanpHble BemiecTBa. @YHKIMM BOJBI U MHUHEPAIBHBIX BELIECTB B KIIETKE.
U MUHEpaJIbHBIE [Tonnepxanue ocMoTHYECKOTo OanaHca
BCIICCTBA B Tom 4ncie:
Jleknms Ne 2 «Xumuuecknii coctaB KJIE€TKUA. Bosa 1 MUHEpaIbHbIE BEMIECTBA» 2
IIpakTuyeckoe 3ansitue Ne 1 «buosornueckas poiab MHHEPAIBHBIX BEIIECTB B 2

obecneueHUH KUBHCACATCIBHOCTH OPraHu3MOB, IIPOSABJIICHUS IlI/IC6aJ'IaHC8. MHHCPAJIBbHBIX
QJICMCHTOB»




Tema 2.2.
buonornueckn
Ba)KHBIE XUMHYECKHE
COEIMHEHUS

Coaep:xaHue yueOHOIro MaTepuaJia

benxu. CocraB u cTpoeHne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHHUMbIE AMUHOKHUCIOThl. AMHHOKHUCIOTHBIM CcOCTaB. YPOBHU CTPYKTYpPbI OEIKOBOMU
MOJICKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTUYHAS CTPYKTYypa). XUMHUYECKHE
cBoiicTBa OenkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTBI — OHOJOTHYECKHE
karanuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIGHTp, CyOCTpaTHas CHeuu(UIHOCTb.
Kodepmentsl. Butamunbsl. OTianynst epMEHTOB OT HEOPTaHUYECKUX KaTaaInu3aTOpPOB.
VYraeBoasl: MOHOCaxapuabl (III0K03a, pubo3a M Ae30kcuprbo3a), Aucaxapuiabl (caxaposa,
JIAKTO3a) M TOJHcaxapulbl (Kpaxmal, T[NIMKOTeH, LeJUIoo3a). buonornyeckue (yHKIUU
yraeBonoB. Jlumuael:  Tpurnuuepuabl, (ocdonunuasl, crepounsl. [ 'mapodunbHO-
runpodoOHbIe cBoiicTBa. buomornueckne ¢ynkuum smnuaoB. CpaBHEHHE YIJIEBOOB,
OEeKOB M JUNUAOB Kak HMCTOYHUKOB »Hepruu. Hyxneunoseie kucnotel: JJHK u PHK.
Hykneotuasl — MOHOMEpHI HYKIEHHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u
¢dbynaxiun PHK. AT®: ctpoenue u pynkuuu

B ToMm uncie:

Jleknusa Ne 3 «bHOJIOTHYECKH BAXKHBIE XUMHUUECKHUE COECIMHEHU)

N

Tema 2.3.

CtpyKTypHO-
(byHKLIHOHATBHAS
OpraHu3aIus KIETOK

Coaep:xanue yueOHOIro MaTepuaJia

[urtonorus — Hayka o kierke. Kinertounas Teopusi — mpuMep B3auMOJACUCTBUS e U (HaKTOB
B HAYYHOM ITI03HAHUU. METO1bl U3y4EHHUS KIIETKU.

Krnerka kak nenoctHast xuBas cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl HapyKHas
MemOpaHna, monekynsl JJHK kak renetudeckuii anmnapar, cuctemMa CUHTe3a OeJka.

Tunsl  kaeTok: JykapuoTHueckas U nOpokapuotrhyeckas. (OCOOEHHOCTH CTPOEHHUs
npokapuoTuyeckoi kietku. Kierounass creHka Oaktepuil. CTpoeHHE 3yKapHOTHYECKOI
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENbHOM, )KUBOTHOU M IrpuOHOMN Ki1eTku. [loBepXHOCTHBIE
CTPYKTYpbl KIETOK— KIJIETOYHas CTEHKa, MIMKOKaIWKe, uX ¢(yHkuuu. [lnasmaruyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[utorasma u ee opraHouabl. OmgHomemOpanHble opranoujsl kietku: OIIC, ammapar
lNonpmxu, mmusocombl. [1oayaBTOHOMHBIE OpPraHOWBI KJIETKH: MHUTOXOHJAPWH, IUIACTHBI.
[Ipoucxoxxaenne MUTOXOHApUH M TwacTui. Buasl mmactuna. HememOpaHHBIE OpraHoubl
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOIM, PECHUYKH, KIYTHUKU. DYyHKIHUU
OpraHOMJOB KJIETKU. BKiItoueHus.

SAnpo — perynsropubsiii eHTp kieTku. CTpoeHue siapa: siiepHas o0o0Ji0ouKa, KapuoIlia3Ma,
XPOMATHH, SAPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BELIECTB B KIIETKE

B Tom uuncie:
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Jlexuust Ne 4 «CTpykTypHO-(YHKIIMOHATIbHASI OPTaHU3aLUs KIIETOK»

IIpakTnuyeckoe 3ansitne Ne 2 «l/I3yueHue CTpOEHMsI KJIETOK PACTEHMH, JKUBOTHBIX H
0aKkTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE»
[Tpuobperenue onpiTa NPUMEHEHHUS TEXHUKA MUKPOCKOIIMPOBAHUS TIPH BBHITIOJTHEHUU
71a00paTOPHBIX padoT:

[lonroToBka MHKpONpenapaToB, HAOMIOJACHHE C TOMOIIbI0 MHKPOCKOIA, BBISBICHUE
pasnuyui MeXy U3y4yaeMbIMH 00beKTaMH, (OPMYIHMPOBAHKE BBIBOIOB

Pasgea 3. ZKKu3HeneaTebHOCTD KJIETKH

Tema 3.1.
OO0OMeH BEIIECTB U
MpeBpaIicHUe
JHEPTUH B KIICTKE.
Buocunres 6enka

Copep:kanue y4eOHOIro MaTepuaia

OOMeH BeecTB, WM METa00IM3M. ACCHMIIIAIINS (TUTACTUYECKUH OOMEH) M TUCCUMIIISIIHS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOro mporecca MetabonuszMa. Poib 3aKoHOB
COXpaHEHHs BEIIECTBAa W SHEPrUM B TOHUMAaHWU MeTaboim3ma. Tumbsl oOMEHa BEIIECTB:
aBTOTpOGHBIA U TerepoTpodHblif. Poib ¢epMeHTOB B 0OMEHE BELIECTB U IPEBpAILECHUU
sHeprun B Kierke. PorocuHTe3. CBeToBass M TeMHOBas (a3pl QorocuHTe3a. Peakunm
dotocunTe3a. DPpdekTuBHOCTH (HoTOCHHTE3a. 3HAUeHHE POTOCHHTE3a IJI KU3HHU Ha 3emiie.
Bnusinue ycnoBuii cpeasl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOJYKTUBHOCTU Y
KyJIbTYpHBIX ~pacTeHHi. XeMocHHTe3. XeMOCHHTe3upyrolmue Oakrepuu. 3HaueHHE
XEMOCHHTE3a JJIsl KU3HU Ha 3emiie.

DOHepreTudyeckuii oOOMeH B KjeTke. Paciienienue BenecTs, BbIETICHUE U aKKyMYJIMPOBaHHUE
SHEPruu B KIIETKE. DTalbl SHEpreThyeckoro ooMena. I'mukonus. bpokeHue u ero BHIBI.
Kucnopoanoe okucienue, win kjieroyHoe JbixaHue. OkucnutensHoe (GpochopriiupoBaHue.
O} heKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

Peakium wMatpuuHoro cuHre3a. ['enermueckas wuHpopmamus u JIHK. Peanumzanus
reHeTUYEeCKON MHpopMaluu B KieTKe. [ 'eHeTnueckuil Ko U ero cBoiicTa. TpaHCKpUNIUs —
matpuunblii cuHTe3 PHK. Tpancmsauus — OuocuHTe3 Oenka. ITanbl TpPaHCISALMM.
KoaupoBanue amuHokucior. Ponbs pubocom B OuocuHTese Oenka

B ToMm uuncie:

Jlekums Ne 5 «OOMeH BeliecTB U MPEBPAIICHUE YHEPTUU B KIETKE»

Tema 3.2.
Bupycst

Copep:kaHue y4eOHOT0o MaTepuaa

Hexnerounslie ¢popmbl ku3Hu — BUpYchl. Mcropust oTkpsiTHst BupycoB (/. W. MBanoBckwuii).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmmyHnoaedunuta yenoseka (BUY)
— Bo3oyaurens CIINa. [Ipoduaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00J1eBaHMIl

B ToMm unce:

OK-01, OK-02,
OK-04
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Jleknms Ne 6 «Bupycs» 2
IIpakTunyeckoe 3ansitue Ne 3 «HexsieTounsie pOpMBI JKUZHN 2
WN3yuenne mnoHATHE BHpyca, €ro crpoeHue. BinsgHMe Ha OpraHu3M 4eJoBEKa.
CpaBHUTEIIbHBIN aHATN3
Pa3znes 4. Pa3aMmHOKeHUe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB 6 OK-01, OK-02,
Tema 4.1. Conepxanne y4e0HOro MaTepuajia 4 OK-04
JKv3HEeHHBI UK Knerounblii 1uki, WM SKM3HEHHBIH 1MKI KieTku. Mutepdaza um mmuros3. Ilpoueccsl,
KJIETKH npotekatomue B uHtepdase. Peruukamus — peakius matpuanoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XpOMOCOMHBII HabOp — KapuoTuIl. JIMIIONUIHBIN U TarIOUJHBIH XPOMOCOMHBIE
HaOopel. Xpomatuael. lluTOnormyeckre OCHOBBI PAa3MHOXKEHUS U HHAWBHUYaIbLHOTO
pazButus opraHusmoB. Jlenenue knetku — wmuto3. Craaum wmwurosza. IIponeccst,
MPOUCXOASAIIME Ha pa3HbIX CTaAMSIX MUTO3a. DBHOJOrMYEeCKMI CMBICI  MHTO3A.
[IporpamMmmupyemast ru0esb KIETKH - alloNTo3
B ToMm umnciie:
Jlexkumst Ne 7 « Ku3HEHHBIN [IUKIT KICTKID) 2
IIpakTuyeckas padora Ne 4 «CpaBHuTe/IbHBIH aHAIN3 MuT032 1 Meiio3a» 2
Onpenenenue cranuii Muto3a u Meiio3a. Mx onucanue u cpaBHeHue. OnpeieieHue cTaaui
MHTO3a U MEHO03a.
Tema 4.2. Coaepxkanue y4eOHOIro MaTepuaa 2

@DopMBI Pa3MHOKEHUS
¥ MHIUBHUIYaJIbHOE
pa3BUTHE OPraHU3MOB

®opMBbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U MmojioBoe. Buapl 6ecnonaoro pa3MHOKEHUS:
JieJICHHE HAJIBOE M MIOYKOBAaHUE OJIHO U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNe, BET€TaTUBHOE
pa3MHOXkeHue. MckyccTBeHHOE KJIOHUPOBAHKWE OPraHU3MOB, €r0 3HaYCHHE JUIsl CEIEKIUU.
[TonoBoe pa3smMHOXeHHE, ero omn4us oT Oecrnonoro. Meito3. Cranuu meitosa. Ilpoueccsl,
MpouCXoAsuIMe Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruyeckuii cMbic U 3HaueHHe Melo3a. ['ameroreHes — nporecc 00pa3oBaHUS MOJIOBBIX
KJIETOK y *UBOTHBIX. [10/IOBBIE Kene3bl: CEeMEHHUKH U AMYHUKUA. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KIIETOK — TraMeT (CrepMaro30u], sIMIEKIeTKa) — CIepMaToreHe3 U OOTEHEs.
Oco0eHHOCTH CTPOEHUS SIMIEKIETOK U criepMaTo3ouoB. Omnogorsopenue. [laprenorenes
WupuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOpHOTeHes3). DTamnbl
SMOpPHUOHAIBHOTO Pa3BUTHUS y TMO3BOHOYHBIX JKUBOTHBIX: JpOOJEHHME, TacTPYJISILUs,
opraHoreres. IlocTamOpuoHanbHOe pa3BuThe. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsimMoe, HempsiMoe (IMYMHOYHOe). BiusHue cpeipl Ha pa3BUTHE OPraHU3MOB; (HaKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE ypojacTBa. PocT m pa3ButHe pacteHuidl. OHTOreHes3
IIBETKOBOT'O PaCTEHUs: IBOWHOE OIUIOAOTBOPEHUE, CTPOCHHE CEMEHM, CTaNH Pa3BUTHS
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B ToMm uncie:

Jleknms Ne 8 «DopMbl pa3MHOXKEHHSI U MHAMBUAYAIBHOE PA3BUTHE OPraHU3MOB»

Pasznen S. HacjieicTBEHHOCTh 1 M3BMEHYMBOCTH OPraHU3MOB

(e}

Tema 5.1.
3aKOHOMEPHOCTH
HacJaeA0BaHUs

Coaep:xaHue y4eOHOro MaTepuaJia

[IpenMer u 3amaun reHETUKH. Poib HUTONOTMU U SMOPUOJIOTHH B CTAHOBJICHUU T'€HETHUKH.
Bxman poccuiickux u 3apyOeKHBIX YYCHBIX B pa3BUTHE TEHETUKH. METOIbl TEHETUKH
(rubpugonornyeckuii, UUTOTEHETHYECKUM, MOJEKyJIsapHO-reHeTHueckuii). (OCHOBHBIE
TEeHETUYECKUE TIOHATHUS. | 'eHeTuUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HAClIeJOBaHWs  NPHU3HAKOB,  ycraHoBieHHble ['.  MeHngenem.
MoHOTHOpUIHOE CKpeIlMBaHWE. 3aKOH €IUHO00pa3us THUOPHUIOB IEPBOTO TOKOJICHHS.
[IpaBuno nomMuHMpoOBaHUA. 3aKOH paCIICIUICHHUs MPU3HAKOB. ['MIIOTE3a YHCTOTHI TaMerT.
[lonHoe ¥ HenmosHOE AOMUHHpOBaHME. J[UrHOpUAHOE CKpelMBaHuE. 3aKOH HE3aBUCUMOTO
HACJIeIOBaHMUs MpHU3HAKOB. lluTOreHeTMyeckne OCHOBBI JUTHOPUAHOTO CKpEIIMBAHHUS.
Ananusupytouiee ckpemiyBaHue. lcronb3oBaHME aHATU3UPYIOLIETO CKPEUIMBAHUS IS
oTpeieNieHUs] TeHOTHIIa 0COOH.

CuenneHHoe HacienoBaHue ImpusHakoB. Pab6ora T. Moprana 1o cuHemIEHHOMY
Hacje0BaHUIO TeHOB. HapyleHue cuemieHHsT TeHOB B pe3yJbTare KpOCCHUHIOBEpA.
XpOoMOCOMHasi TEOpHUS HACIEACTBEHHOCTH. [ eHeTuueckue KapThl.

I'enernka nosna. XpoMOCOMHOE OINpeAeIeHUe Moia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'oMorameTHble M reTeporaMeTHsle opraHu3Mbl. HacnenoBaHne MpU3HAKOB, CIEMJIEHHBIX C
10JIOM

B ToMm uuncie:

IIpakTnyeckas padora Ne S«3aKkOHOMEPHOCTH HACIEAOBAHUSD

Tema 5.2.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

ConepxaHue y4eGHOro MaTepuaJjia

N3menunBOCTh. BUbl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpensl B
HEHACJIeICTBEHHON HM3MEHYMBOCTH. XapaKTepUCTUKAa MOAM(PUKAIMOHHOM H3MEHYHMBOCTH.
BapuanuoHnHslil psa 1 BapuanvonHas kpusas. Hopma peakiun npusHaka. KoanuecTBeHHbIE
U KaueCcTBEHHble TMpPU3HAKM M MX HopMa peakuuu. CBoiicTBa MOIU(UKAIIMOHHON
U3MEHYUBOCTH.

HacnencrBennasi, win reHOTUIUYECKass M3MeHYMBOCTh. KoMOMHATHBHAas WM3MEHUHMBOCTD.
Meiio3 © MOMOBOM MpolecC — OCHOBa KOMOMHAaTHUBHOM HW3MEHUMBOCTH. MyTalMOHHAs
n3MeHuuBocTh. Knaccudukanusa Myranuii: reHHbIe, XpOMOCOMHbIE, TeHOMHbIe. YacToTa u
OpUYMHBL  MyTauuid. MyTtareHHble  (akTopbl. 3aKOH TOMOJIOTHUECKHMX pPsIOB B
HaciaeacTBeHHou n3MeHunBoctd H. 1. BaBunosa

OK-01, OK-02,
OK-04
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B ToMm uncie:

Jleknms Ne 9 «3akoHOMEPHOCTH NU3MEHYMBOCTU» 2
Tema 5.3. Copep:kanue y4eOHOIro MaTepuaa 3
I'eneruka yenoBexka | ['enermka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJBI TCHETHKH YEIIOBEKA:
TeHEaJOTUYEeCKUI, ONU3HELOBBIA, LUTOT€HETUYECKUH, OWOXUMUYECKUH, MOJIEKYISPHO-
reHeTudeckuid. COBpPEMEHHOE OIpECNICHHE TeHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHPOBAHMUE,
TreHOTUIIUPOBaHue, B TOM yucie ¢ nomompto [11[P-ananu3a. Hacnencreennsie 3aboneBanust
YelloBeKa: TeHHbIe O0Je3HH, OOJIE3HM C HACICACTBEHHOW TMPEapacoyioKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComMaTHueckue M reHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[MpuHIMIBL  310pOBOTO  00paza JKU3HHM, JAHATHOCTUKH, TPOPWIAKTHKA U JICYCHHS
TeHeTUYECKUX  OonesHed.  MeauKo-reHeTH4ecKoe  KOHCYJIbTHpPOBaHHE.  3HAuUCHUE
MEIWIIMHCKOW TEHETUKA B TMPECIOTBPAMICHUM W JICYCHUH TEHETHYCCKHX 3a00JICBaHMIA
YeJI0BeKa
B ToMm umciie:
Jexknust Ne 10 «I'eHeTHKa YyeIOBEKa» 2
IMpakTuyeckasi padora Ne 6 «CocTaBJIeHHE W AaHAJIU3 POJOCIOBHBIX YEIOBEKa» 2
IIpome:xxyTOYHAsI ATTECTALUS MO JUCHUILIHHE (Apyrasi popMa KOHTPOJIs) 1
2 CEMECTP | BCEI'O 47
Pasjien 6. IBos1iounoHHasi 6HOJIOTUS 8
Tema 6.1. Conep:xaHue yueOHOro MaTepuaJia 2
DBOJIIOIIMOHHAS [IpeanochuIky BOBHUKHOBEHUS YBOJIIOIMOHHON TEOPUU. DBOJIIOIIMOHHAS TEOPHS U €€ MECTO

TEOpHs U €€ MECTO
B OMoJIoruun

B Ouonoruu. BiusHHE 3BONIOIMOHHON TEOpUM Ha pPa3BUTUE OWUOJOTMM U JPYTHX HayK.
CaunerenbcTBa 3BoNMIONMH. [[aneoHTOIOrMUECKHE: TOCIEA0BATENBHOCTD MOSIBIICHHS BU/IOB B
MAJI€OHTOJIOTUYECKON JIETONHNCH, NepexojHble (Gopmbl. buoreorpaduyeckue: cxolIcTBO U
pasnuune ¢ayH U GJIOp MaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3IUUUs
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, pPYIAUMEHTApHBIE OpraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:
CXOACTBO MEXaHMU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeH y Bcex
KUBBIX OPIraHU3MOB.

OpomoonyonHass Teopus Y. JlapunHa. IIpeanocbulku BO3HMKHOBEHHS JIAPBHUHHM3MA.
JIBIDKyIIIMe CHUJIBl HBOJIONUHM BUAOB 10 J[lapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIpU
OTPaHUYEHHOCTU PECYpPCOB, Heolpeneia€HHas U3MEHYMBOCTh, O0pb0a 3a CyIEeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

OK-01, OK-02,
OK-04
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B ToMm uncie:

Jlekuus Ne 11 «DBOIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTUM» 2
Tema 6.2. Coaeprxanue yueOHOro MaTepuaJa 2
MuUKpO3BOTIOLMS Cunrernueckas teopust 3Bomonuu (CTD) u e€ OCHOBHBIE MOJOKEHUS. MHKPOIBOJIOLHSL.
[Tomynsimus Kak eUHAUIA BUJIA ¥ SBOJTIOIUH.
JBuwxymue cuibl ((akToOpbl)3BOJIIONUU BHJIOB B Mpupoje. MyTallMOHHBIA Mpolecc U
KOMOMHATHBHAsI W3MEHUYUBOCTH. [lomynsimroHHBIE BOJNHBI W jApeid reHoB. M3onsmus u
murpanus. EctectBeHHbIE 0TOOp — HampaBistomui  (axtop sBomouuud.  Dopmbl
€CTeCTBEHHOTO 0TOOpa. IIpHCcrocoOIeHHOCTh OpraHU3MOB Kak pPe3yJibTaT 3SBOJIIOLUU.
[Ipumepsl npucnocobneHuit y opranu3aMoB. Apomopdo3sl U UAHOATANTAlUUd. Bumg u
BunooOpazoBanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BUA000pa30BaHus: Treorpaduyeckoe,
HKOJIOTHYECKOE
B ToMm 4ucie:
Jlexkumst Ne 12 « MUKPO3BOJTFOLIHSI» 2
Tewma 6.3. Coaep:xaHue yueOHOro MaTepuaJia 4
Makpo3Boronus Maxkpospomtorusi. Dopmbl  IBoMOLMU:  (PUIETHYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napauienpHas. HeoOpatuMocTs 3BONIOIMN
B Tom 4ucie:
Jleknms Ne 13 «Makpo3Bosronus» 2
IMpakTuyeckasi padora Ne 7 «OmnucaHue TMPUCTIOCOOIEHHOCTH OpraHu3Ma H €€ 2
OTHOCHUTEIILHOTO XapaKTepay»
Pasjen 7. Bo3HuKkHOBeHUE W Pa3BUTHE KU3HHM HA 3emuie 8 OK-01, OK-02,
Tema 7.1. Coaepxkanue y4eOHOr0o MaTepuaia 2 OK-04
3apoxxeHue JloHay4dHBbIC TPEACTABICHUS O 3apOKJICHWUW KHU3HU. HaydHble THUITOTE3bI BO3HHKHOBCHHS

" Pa3BUTHC KU3HU

KHU3HM Ha 3emiie: abUoreHe3 M MaHcnepMus. XuMHUecKas 3BONoLNs. AOUOTeHHBIN CHHTE3
OPraHWYECKHX BEIIECTB W3 HEOPraHUYECKUX. OKCHEPUMEHTAIbHOE IOATBEPKICHUE
XUMHAYECKOH HBoNfonMd. HauanbHble 3Tambl OMosiornueckoil ssosroimu. I'mmore3a PHK-
Mupa. PopMHUpOBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKHU U UX 3BONIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazBuTtue xu3Hu Ha 3emuie mo 3paM U nepuojamMm. Katapxen. Apxeiickas U mpoTepo30icKas
opbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOPHHCKUN, OpPJOBUKCKHMHA, CHUIYPUHCKHH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIA, IEPMCKH. Me3030iicKas 3pa U €€ Mepruoibl: TPUACOBBIM,
opckuid, MenoBod. KaliHo3olickass spa M €€ Nepuojbl: MaJeOr€HOBBIM, HEOT€HOBBIN,
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AHTPOIIOI€HOBBIM.

B ToMm uncie:

Jlekumst Ne 14 «3apoxJIeHUE U Pa3BUTUE KUZHU»

Tema 7.2.
Cucrema

OpraHn4€CcKoro Mupa.

Conep:kanue y4eOHOIro MaTepuaa

Cucrema OpraHMuecKoro MUpa Kak OTpakeHue HBOMIONUU. OCHOBHBIE CHUCTEMaTHYECKUE
IpyNmbl OpraHU3MOB. XapaKTepUCTHKA KIMMaTa U reojorndeckux mpoieccoB. OCHOBHBIE

[Ipoucxoxnenue N
qeTOBEKA — 9Tanbl 3BOJIIONMU PACTUTEIBHOTO W JKMBOTHOTO Mupa. ApoMopho3bl y pacTeHUd u
AHTpONIOreHES KUBOTHBIX. [TosIBNIEHME, paclBET U BBIMUPAHUE IPYIII KHUBBIX OPraHU3MOB. }
OBontonUs  4ejnoBeKa. AHTpPONOJOrusi Kak Hayka. Pas3BuThe mnpeacraBieHUil o
IIPOUCXOXKACHUU 4eJoBeKka. MeToabl u3yueHust aHTponoreHe3a. CXoJCTBa M pa3ivuus
9eloBeKa W JKUBOTHBIX. CHCTEeMaTHYECKOE IIOJIOKEHHE 4YeloBeKa. JIBIKyIIUE CHIIBI
(paxtopsr) anTponoreneza. HacnencTBeHHas M3MEHUYMBOCTb M €CTECTBEHHBIM OTOOD.
OO011ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUH TPYJla, MBIIIEHUE, pEYb
B ToMm 4uciie:
Jlekuuss Ne 15 «Cucrema opranuuyeckoro mupa. [IpoucxoxineHue uyenmoBeka —
AHTPOIIOTEHE3»
IIpakTnyeckas padora Ne 8«CxoacTBO 1 OTJIHYHS YeT0BEKA € KHBOTHBIMM».
CXO,I[CTBO W OTJIMYHS YeJIOBEKa C >KUBOTHBIMH. OCHOBHEIC CTaIuN AHTPOINOIrCHE3a
Tema 7.3. Coaep:xaHue yueOHOro MaTepuaJa

OCHOBHBIE CTaIUU
SBOIIIOLIUH YEJIOBEKA

OcCHOBHBIE CTaJAMM W BETBU HBOJIOIMM YEJIOBEKA: aBCTPATOMUTEKH, YUETOBEK YMEJIbIi,
UYenosek npsaMoxoasaumi, YenoBek HeaHIepTalbCKuid, UenoBEeK pa3yMHbIM COBPEMEHHOIO
Ttuma. Haxonku MCKomaeMbIX OCTAaHKOB, BPEMS CYIIIECTBOBAHMS, 00JIaCTh pacCIpOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpPOTEOUIHAS (€Bpa3uiickas), HErpo-
aBCTpajougHas (dKBaTOpHAlibHAs), MOHTOJIOMAHAA (a3uaTCKO-aMepUKaHCKas). UYepTsl
MPUCIIOCOOJICHHOCTH TIPEJICTABUTENIEH YEIOBEUECKUX pac K YCIOBHSIM CYIIECTBOBAHUA.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

B ToMm uncie:

Jlexkmus Ne 16 «OCHOBHEBIE CTaIUH DBOJIIOIIUH YEJIOBEKA»

IIpakTnuyeckas padora Ne 9 «IIpucrnocobIeHHOCTh YeIOBEKa K Pa3HbIM YCIOBHUSIM CPE[IbL.
Bnustaue reorpaduueckoii cpeibl Ha MOPQOIOTHIO U (PU3UOTIOTHIO YEJIOBEKa
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Pa3nes 8. OpranusMsbl M OKpysKalIas cpeaa 4 OK-01, OK-02,
Tema 8.1. Coaeprxanue yueOHOIro MaTepuaJa 2 OK-04, OK-07
DKoJIOrus KaK HayKa. | DKOJIOTHS KakK HaykKa. 3ajaud ¥ pas/elibl SKOJIOTUU. MEeTOIbl SKOJIOTHYECKUX UCCIICOBAHUH.
Cpenpbl )KU3HH. DKOJIOTHYECKOE MHPOBO33PEHUE COBpPEMEHHOro 4enoBeka. Cpeabl OOMTaHMS OPraHU3MOB!
DKoslorn4yeckue BOJIHAs, HA3€MHO-BO3/YyILIHAs, IIOYBEHHAs, BHYTPUOpPraHU3MEHHas. OKOJIOTHYECKHE
baxTopsl ¢dakropsl. Knaccudpukanust 5Konorndeckux (HakTopoB: aOMOTHUECKUE, OMOTHYECKUE WU
aHTpororeHusle. JleifictBue 53KoJOrMYecKuX (PaKTOPOB HA OpPraHu3Mbl. AOMOTHYECKHE
(bakTopsl: CBeT, TeMIeparypa, BiaxkHocts. @oronepuoausm. [IpucrnocobieHns oprann3MoB
K JedcTBUIO abuotnyeckux ¢akropoB. buonorndyeckue purmbl. buornueckue (akTopsl.
Buabsl OMOTHYECKMX B3aMMOJEHCTBUI: KOHKYpPEHLHMs, XHUIIHH4YecTBO. Ilapasutusm,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO), aMEHCAIN3M, HEHUTpaAIU3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI 1JIs CYLIECTBOBAHMSI OPraHU3MOB B NPUPOIHBIX
co00I11IeECTBAX
B ToMm yncie:
Jlekums Ne 17 «Oxonorus kak Hayka. Cpeipl ®KU3HUA. DKOJIOTHYeCKHe (aKTOPhI» 2
Tema 8.2. Coaep:xaHue yueOHOro MaTepuaJia 2
DKoJIoTn4YecKue DKOJIOTHYECKHE XAapaKTepUCTUKH nomynsauud. OCHOBHbIE II0Ka3aTesd  HOIMYJISALMH:
XapaKTePUCTUKU YHUCJIEHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpauusd. JMHaMuka
HOMYJISALUH YHUCICHHOCTH NOMYJISIIMU U €€ Peryssiius
B Tom 4ucie:
Jlekums Ne 18 «DOxonornueckue XapakTepUCTUKU TOMYIISIIUI 2
Paznen 9. CoobOmiecTBa H 3K0JI0rH4ecKHe CHCTEMbBI 14 OK-01, OK-02,
Tema 9.1. Cojnep:xanue y4eOHOro MaTepuaJjia 2 OK-04, OK-07
CooOmiectBa CooOmiectBo  opranu3smoB  —  OuoneHo3.  CTpykTypsl ~ OHOLIEHO3a:  BUJOBafd, 1K 2.5
OpPraHHU3MOB, IIPOCTpaHCTBEHHas, Tpoduueckas (rnumiesas). Bunbl-noMmuHanThl. CBsi3u B OHOLIEHO3E.
9KOCHCTEMBI Dkojoruueckre cuctembl (dkocucreMsbl). lloHstne 00 »sKocucTeMe U OHUOreolneHO3e.
@OYHKIMOHAIBHBIE KOMIIOHEHTB SKOCHUCTEMBI: IPOIYLEHTHI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPruU B sKocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE ITOKAa3aTeNd 3KOCHUCTEMBI: OHMoMacca,
MPOIYKIHS. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OMomMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOPETYIIsIMsL, pazButue. CyKueccus
B Tom 4ncie:
Jlexuust Ne 19 «Coob1iecTBa OpraHu3MOB, IKOCUCTEMBI» 2
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Tema 9.2. Coaeprxanue yueOHOIro MaTepuaia 2
[Tpuponneie IIpuponHble SKOCUCTEMBI. ODKOCHUCTEMBI peK U 03€p. ODKOCUCTEMA XBOWHOIO WM
9KOCHCTEMBI HIIMPOKOJIMCTBEHHOTO jeca. AHTpPOIOTreHHBIE HKOCUCTEMBI. ATpPO3KOCHCTEMBI.

YpOoskocucreMbl. buonornueckoe U XO3SHCTBEHHOE 3HAYEHHE arpo3KOCHUCTEM H
ypOoskocucteM. buopaznoobpasue kak (akTop ycTOMUuMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOTro pa3HooOpasus Ha 3emiie

B Tom 4ncie:

IIpakTnueckas padora Ne 10«IIpupoiHbie 3KOCUCTEMBI» 2

Tema 9.3. Copep:kaHue y4eOHOIro MaTepuaJia 2
buocdepa — Yuenne B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykrypa ouocdepsl. XKXusoe
riobanpHas BemiectBoO M ero ¢yHkuuu. OcobeHHOCTH Ouocdeppl Kak IIOOATBHON HSKOCUCTEMBI.

skocucrema 3emun | JluHaMuueckoe paBHOBecMe M oOparHas CBsizb B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOreOXMMHYECKHE LHKIbI D3JIEMEHTOB (yriaepojaa, aszoTa). 30HaJbHOCTH OuOC(epsl.
OcHOBHbIE OMOMBI CYIIN
B ToMm umnciie:
Jlekuus Ne 20 «buocdepa —rnobanpHast SIKOCHCTEMA 3EMITHDY 2

Tema 9.4. Ilpogheccuonanvno opuenmuposannoe cooeprcanue 4

Brusnue Yenoseuecmso 6 buocghepe 3emnu. Anmponozentvle uzmeneHus 8 ouocgepe. I'nobanvuvie

AHMPONO2EHHBIX akonoeudeckue npoonemvl. Cocywecmeosanue npupoovl u uenogeuecmea. Coxpanenue
gaxkmopos na buopaznoobpazus kak ocnosa ycmouuusocmu obuocghepvl. OcHoéa payuOHATLHO2O
buocgepy VYIPagienus NPUPOOHbIMU PecypCcamu U UX UCnonvsoseanue. /Jocmudicenus Ouono2uu u oxXpanda
npupoobvl
B mom uucne:
Jexyua Ne 21«Bruanue anmponocennuvix ¢hakmopos na buocgepy» 2
Ilpakmuueckaa paooma Ne 11 «Bnusnue npou3eo0CmeeHHbIX (HaKmopos8 HA OpeaHu3m 2
4en06exka

Tema 9.5. Ilpogheccuonanvno opuenmuposannoe cooepricanue 4

Bruanue coyuanvno- | 30oposve u eco cocmasgnaowue. Pakmopbul, NOIOHCUMENLHO U OMPUYATNENbHO GIUAIOWUE HA
9KONIO2UHECKUX opeaHusm 4denogexa. Illpobnema mexHO2eHHbIX 6030elCmBUli HA 300p08be 4eno08eKd

gaxmopos Ha
300p08be yenoseKa

(anexmpomazHumHsle noJs, ObIMOBAs XuUMUA, U30BIMOYHBIE WYMbL, paouayus u m.n.).
Aoanmayusa opeanusma denogeka K ¢pakmopam okpydcaowel cpeovl. llpunyunsvi
@opmuposanus 30o0posvecbepezaroueco nosedenus. Puzuueckas akmueHOCMsb U 300pO8be.
buoxumuueckue acnekmuol payuonanbHo2o numaHus

B mom uucne:
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Jexyua N 22 «Brusnue coyuanrbHO-9K0I02UYECKUX PaKmopos Ha 300P08be YeTI0BEKaA)

IIpakmuueckasn paboma Ne 12 « Ymucmeennas pabomocnocooHocms»

unu  «Bnusnue abuomuueckux pakmopos Ha uenoseka» (8 Kauwecmge mpuzeepos,
CHUdCalowux — pabomocnocooHocmb, UCNONb308aMb yenosus ocyujecmenenus
npoghecCUOHANbHOU 0esIMeNIbHOCIU., WYM, memnepamypda, guzuveckas Hazpy3ka u m.o.)

Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM

12

Tema 10.1.
Cenexkuus KaK HayKa
U TIPOLECC

Coaep:xaHue y4eOHOIro MaTepuaJia

Cenekuus Kak Hayka W Ipouecc. 3apoKJICHHUE CEJICKUMU U JoMecTukanus. Ydyenue H. H.
BapuiioBa 0 meHTpax MHOrooOpasus W TPOUCXOXKICHUS KYJIbTYpHBIX pacTeHHid. LIeHTpBI
MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. CoptT, mopoja, mramM. COBpeMEHHbIE METObI
CEJICKLIMH. MaccoBrbrit
U WHJIUBUIYyaJbHBIA OTOOPHl B CEJNEKIUU PACTeHUW M KUBOTHBIX. OIlIEHKa JKCTepbepa.
bruskopocTBeHHOe cKpemuBanne — WHOpuAWHT. Yncras nuaus. CKpenmBaHWE YHCTHIX
muauii. ['ereposuc, unu rubpuanas cuna. HepoacTBeHHOe CKpeliMBaHHE — ayTOPUAMHT.
Otrnanénnas rubpuamsanuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJy4YeHUue
MOJUTIITIOUIO0B. JIOCTHKEHUS CEIEKIIUU PACTCHUM, ’KUBOTHBIX U MUKPOOPTraHU3MOB

OK-01, OK-02,
OK-04, OK-07
K 2.5

B ToMm uuncie:

Jlexnus Ne 23 «Cenexuus Kak HayKa U IPOLIECC

Tema 10.2.
OCHOBBI
OMOTEXHOIOTUHA

Conep:xaHue yueOHOro MaTepuaJa

buorexHonorust Kak oOTpacib TNPOU3BOACTBA. ['€HHas WHXKEHepusa. OTambl CO3AHMS
pexomOunantHo JIHK u Tpancrennbix opranusmos. Kierounas mnxenepus. Kiierounsie
KYJIbTYPBI. MUKpPOKIIOHAIBHOE pa3sMHOXEHUE pacTeHun. Knonuposanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE M ITUYECKHE
npo6aembl. 'MO — reHeTH4ecKr MOAM(PUIMPOBAHHBIE OPraHU3MBbI

OK-01, OK-02,
OK-04, OK-07
K 2.5

B ToMm uncie:

Jlexknus Ne 24 «OCHOBBI OMOTEXHOJIOTHI

N

Tema 10.3.
buomexnonoauu
8 NPOMBIUUAEHHOCU U
npogheccuu

Ilpogheccuonanvno opuenmuposannoe codepircanue

Paseumue npomviuiniennotl 6uomexHoni02ull U ee npUMeHeHue 8 HCU3HU Yelo8eKd, NOUCK U
aHaIU3 UHGOPMAYUY U3 PATUYHBIX UCMOYHUKOS (HAVUHASA U Y4eOHO-HAYYHAsA Tumepamypa,
cpedcmea Maccosoll ungopmayuu, cemo Mumepnem u opyeue)

B mom uucne:

IlIpakmuueckasn paboma Ne 13 «Keiicvl Ha ananuz ungopmayuu o pazeumuu
NPOMBIULTIEHHOU OUOMEXHOI02ULl (N0 MUHU-CPYRNAM).»

OK-01, OK-02,
OK-04, OK-07
K 2.5
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Tema 10.4. IIpogheccuonanvno opuenmupoeannoe cooeprcanue 2 OK-01, OK-02,
buomexnonozuu 6 OcHogHble HanpasieHus COBPEeMeHHOU OUOMEXHOL02UU 8 NPODeCCUOHANbHOU 0esiMeIbHOCU OK-04, OK-07
JHCUBHU U npogeccuu | yenosexa. Memoowi buomexuoo2ul. Obwexmol ouomexnoio2u. Dmuka HK 2.5
OUOMEXHONIo2UYeCKUX U 2eHemuyecKux oKcnepumenmos. Ilpasuna noucka u ananuza
OuosKO0N02UYECKOU UHPOpMAYUU U3 DASTUYHBIX UCHOYHUKO8 (HAVYHASL U YUEOHO-HAYYHAL
Jaumepamypa, cpedcmaa Maccosoul ungopmayuu, cemv Uumepuem u opyeue)
B mom uucne:
Ilpakmuueckan paboma Ne 14 3awuma xetica: npedcmasienue pe3yibmamos peuleHus 2
Kelico8 (8blcmynjieHue ¢ npeenmayueti)
IIpome:kyTounasi arrectanus (1uddepeHIMpoBaHHbINA 3a4eT) 1
80

Bcero:
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3. YCJIOBUS PEAJIM3AIIMU OBIIIEOBPA3OBATEJBHOM JUCHUILJIAHBI

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

Jlnst peanu3anuu 0O0pa3oBaTeNbHOrO Ipolecca (BceX BUAOB YUeOHOM NEeATeNbHOCTH) 110
JUCIUIUIMHE  HCIOJB3YIOTCS — CIEAYIOIIUE CHENUAIbHBIE IMOMEIICHHS, OCHAIICHHBIE B
cootBercTBUH ¢ [Ipunoxennem 3 OIIOII-IT: Kabunet o61mieo0pazoBaTeabHbIX JUCIUIUINH

3.2. YyeOHo-MeTOoaH4YECKOE 00ecreueHue
3.2.1. OcHOBHBI€ NIeYaTHbIE U/WJIN IJIEKTPOHHbIE U3IaHUSA

Jns  peanuzanmuy  porpamMMmbl  OMOIMOTEYHBIH (OHA UWMEeT TIe4yaTHble W/WIN
JJIEKTPOHHBIE Y4EOHMKH M 00pa3oBaTeNbHBIC PECYPCHI, IOMYIIEHHBIE K HCIIOIB30BAHHUIO ITIPH
peanuzanuu obpazoBaTenbHbIX TporpaMmmMbl CI1O Ha 6a3e 0CHOBHOTO 00IIero 00pa3oBaHUS:

1. Aradonosa, 1. b. buonorus : 6a3oBsiii ypoBensb : yueOHuk / M. b. Aradonona, A. A.
Kamencknii, B. . CuBormnazoB. — 2-e u3j., crep. — Mocksa : IIpocsemenue, 2025. — 271 c. —
Texkcr: oanextponHsld / Jlamb :  2JeKTpoHHO-OMOnmoTreunas  cucrema. —  URL:
https://e.lanbook.com/book/472913 (nara obparenus : 11.03.2026).

3.2.2 JlonoJIHUTEIbHbIE HCTOYHHKH
1. O/1.13 buonorus : METOAMYECKHE YKa3aHHUS K MPAKTHUUYECKUM 3aHATUAM JUIs

oOyuaromuxcst o npogeccun 15.01.33 Tokapp Ha CTaHKax C YHUCIOBBIM IPOrPaMMHBIM
ynpasieHueM o4Hoi ¢popmel o0yuenus / TUY ; coct. O. O. Censnuna. - Tromens : TUY, 2024. -
44 c. - Pexwum noctyna: Juis aBTOp. Mosib3oBareseil. - [buonorus]| . - bubmuorp.: c. 43. - b. 1. -
Tekcr : anexkTpoHHBIN. (HaTa oOpamenus : 15.03.2026)

2. Censauna O.0. buonorus MullH / OO. Censauna. — TeKcT: 3ME€KTPOHHBIN //
Educon 2: uudposoi o0pa3oBaTenbHbIN KOHTEHT. — URL:
https://educon2.tyuiu.ru/course/view.php?id=28380 (mata oopamienus: 15.03.2026).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI

KoHTposis M OIleHKa pacKphIBAIOTCS Yepe3 JUCLUIUTMHAPHBIE PE3yNbTaThl, YCBOCHHBIC
3HAHUS ¥ IPHOOPETEHHbIE 00YUYaIOIMIUMUCS YMEHHs, HallpaBJIeHHbIe HAa ()OPMHUPOBAHUE OOIUX U
npodeccoHaTbHBIX KOMITETCHIIUH

PesynpTatel 00ydeHus

IToxa3zaTenu oneHKHn

O1neHOYHBIE MEPOTIPHUSITHS

umems npeocmasnenue O POIU
u MecTe OunoIoruu B
COBPEMEHHOU HAay4YHOH KapTHUHE
MUpA; MOHUMAaHNe ponu
Oouomorun B (popMUpOBaHUH
Kpyro3opa ¥ (yHKIIHOHAITbHOM
TPaMOTHOCTH  YellOBeKa IS
peIIeHus MPaKTHUECKUX 3a/1a4
Braoenue
OCHOBOTIOJATAOIIMH
MOHATUSMU U MPEACTABICHUSIMHU
O  JKUBOM  mWpHpoIE, eé
YPOBHEBOWM  OpraHu3alud U
SBOJIIOIUY; YBEpPEHHOE
MOJIb30BAaHUE  OHOJOTHYECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM;
Ymenue mpoBOmUTH CpaBHEHHE
XUMHUYECKOU OpraHu3aluu
JKUBBIX M HEKHUBBIX OOBEKTOB.
[lomyuenne mpencTaBIeHUS O

3namo

OcHOBHEIE TTOJIOXKEHUS
OMOJTIOTHIECKHUX TEOpHH u
3aKOHOMEPHOCTEN:  KJIETOYHOM
TEOpHH, IBOJTIOLIMOHHOTO
ydeHwus, YUeHUS
B.M.Bepnaackoro o Omocdepe,
3aKOHBI I"'Mennens,

3aKOHOMEPHOCTEH W3MEHYUBOCTH
Y HACJIEICTBEHHOCTH,

cTpoeHue ¥ (YHKIMOHUPOBAHUE
OHOJIOTNYECKUX 00BEKTOB:
KJIETKH, TE€HOB W XPOMOCOM,
CTPYKTYPBI BUIA U 9KOCHCTEM.

KoHTposnbHOE — ympakHEHHE
teme 1.1

YcTHBIH ompoc 1o Teme 5.2
BrinosmHeHNe KOMITICKCa 3a1aHUN
o Teme 9.3

BrinonHenue koMmIuiekca 3agaHuid
o Teme 9.4

[pakTuueckas padora Ne 1
[IpakTudeckas padora Ne 3

110

poinu OpraHMYECKUX 17§
HEOpPraHWYeCKMX BEUIECTB B

kinetke OK 01, OK 07, OK 04

cpopmuposannocms  ymeHuti | Ymeem pematb reHetndeckue | IIpaxtuueckas padora Ne 2
OOBACHATH pe3ynbTaThl | 3a/la4d, CTPOUTh BapualuoHHbie | [IpakTuueckas pabora Ne 5
OHMOJIOTHUECKUX KpuBble, paborath c ydeOHOH | [IpakTHyeckas padorta Ne 11
AKCIIEPUMEHTOB, pemars | JINTEpaTypout [IpakTnueckas padora Ne 12
JJIeMEHTapHble OUOJOrHYecKue [Ipaktrndeckue padotsr Ne 13,14
3a7auy;

enaoerue OCHOBHBIMHU

METOAaMH Hay4YHOTO IO3HAHWS,

WCIIOJIb3yEeMbIMHU npu

OMOJIOTHYECKUX HUCCIICO0BaHUAX
JKMBBIX OOBEKTOB U DKOCHCTEM:

OTHCaHueE, H3MepeHue,
MIPOBEICHIE HaOJFOICHMIH;

BBISIBJIIEHUE u OLIEHKa

AHTPOTIOTEHHbIX HM3MEHEHHUH B

pupoie

OK 01, 0K 02, OK 07, TIK 2.5

copmuposanHocmy 3Haer monoxeHHs KietouyHoll | Tect mo Teme 2.1

COOCTBEHHOW  TO3WMIMK  TI0 | TeOpUH, OCHOBHBIE (yHkumu | [Tucemennas pabora no tTeme 2.2
OTHOIIEHUIO K OHMOJOTHYECKOH | OpraHOWIOB, uuToriasmel, | Ilucemennas padora o teme 2.3
MHQOPMAaLUK, MNOJTy4aeMOH M3 | CYyLIIHOCTb u 3HaueHue | [InceMeHHBIN onpoc no Teme 3.2
pasHBIX WCTOYHHKOB, K | KJIETOYHOH TeopuH, ocobeHHocTH | TecroBas padora mmo teme 4.1
rI00aTbHBIM  9KOJOTMYECKUM | CTPOCHUS MIPOKapHOT u | llpaktrueckas padora N4
npobjieMaM ©  NOyTAM  HX | 9yKapHOT; CYIIHOCTh OHTOTeHe3a, | BrImoHeHe

peumecHuA, 3HAYE€HWEe MHUTO3a M MeHo3a B KOMILJIEKCa 33,[[3HHI>'I II0 TeMe
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enaoenue OCHOBHBIMU
METOJaMH Hay4HOTO ITO3HAHUS,
UCTIOJIb3yEMBIMHU npu
OMOJIOTUYECKUX HCCIICOBAHUSIX
JKUBBIX OOBEKTOB M DKOCHCTEM:
OTIFICaHueE, HM3MEepeHune,
MIPOBE/ICHHE HaOJIIOIEHMUII;
BBISIBJIICHUE u OLICHKA
AHTPOTIOTEHHBIX HM3MEHEHUH B
MIPHUPO/IE;

3nanue TMONOXEHUS KICTOYHOMN
TEOpWUH, OCHOBHBIE (PYHKINU
OpPTaHOUIOB, [IUTOILIA3MBI,
CYIITHOCTh u 3HAYCHUE
KJIETOUHOU TEOpUH,
0COOCHHOCTH CTPOEHUS
MPOKAPHOT U FYKAPHUOT;

3nanue CyuHOCTH OHTOTEHE3a,
3HAYEHHE MHTO3a U Melo3a B
OCYIIECCTBICHHH
IMPEEMCTBCHHOCTHU MEXKOYy
MTOKOJICHUSIMHY, 3aKOHOMEPHOCTH
WHAWBHUIyaIbHOTO  Pa3BUTHS,
CIOCOOBI Pa3MHOKEHUS

OK 01, OK 02, OK 07,

OCYILIECTBIICHUN
MPEeEeMCTBEHHOCTH MEXTY
MTOKOJICHUSIMY, 3aKOHOMEPHOCTH
WHIMBUTyaJIbHOTO pa3BUTHS,
CITOCOOBI pa3MHOXKEHUS

8.1

Brmonaenue
3aJJaHuU 110 TEME 8.2
Brimonnenue
3aaHul 1o TeMe 9.1
IIpaxtrueckas padora Ne9
[Ipaktuueckas padora Ne 10

KOMIIJICKCa

KOMIIJICKCa

cpopmuposanHocme
OOBSICHATH
OHMOJIOTUYECKUX
9KCIEPUMEHTOB, pemars
3JIEMEHTapHBIE OHOJIOTHYECKUe
3a/1auy;

3nanue CYHOIHOCTH TIPOLECCOB
HaCJIEICTBEHHOCTH u
M3MEHYHMBOCTH, THUIIBI
CKpELIMBAaHUN, TI'€HETUYECKYIO
TEPMHHOJIOTHIO, XPOMOCOMHYIO
TEOPHIO HaCJICZICTBEHHOCTH,
3HAYCHUE TE€HETHUKH JUTS
CEJIEKIINH u MEINLVHEL,
yCHEXOB CEJIEKIIIOHEPOB,
HarnpaBJIeHHUs] OMOTEXHOJIOTHH;
yMeHue 00OCHOBBIBaTH MECTO U
POJIb OMOJIOTMYECKUX 3HAHUN B
MIPAaKTUYECKON  JIESITEIBHOCTH
JIIOJIEH, pa3BUTUHU COBPEMEHHBIX
TEXHOJIOTHH

OK 01, 0K 02, OK 07; IIK 2.5

yMEHUHI
pe3yIbTaThl

3HaeT CyIIHOCTh  IPOLECCOB
HaCJIEICTBEHHOCTH "
U3MCHYUBOCTH, THUIIBI
CKpELIMBAaHUI,  T'€HETHYECKYIO
TEPMUHOJIOTHIO, XPOMOCOMHYIO
TEOPHIO HaCJIeICTBEHHOCTH,
3HaYECHUE TCHETHKH UIst
CEJIEKUMM M MEIWLHHBI, yCIEeXH
CEJIEKIIMOHEPOB,  HaIIpaBJIECHUS
OMOTEXHOJIOTUH

[Tucemennas pabota mo teme 5.3

copmuposannocms
COOCTBEHHOH  TIO3WUIUM  TIO
OTHOLICHHIO K OHOJOrMYEeCKOM
UHQOpMAIUH, TOTy4aeMON W3
pasHbIX WUCTOYHUKOB, K
rI00ANBHBIM  OKOJIOTHYECKUM
npobjieMaM W OyTAM  HX
peleHHSIMH;

3nanue  OCHOBHOM  TeopUH
OMOJIOTMM  —  3BOJIIOLMOHHOMH,

3HaeT OCHOBHYIO
IBOJIOIIMOHHYIO TEOPHIO,
MPUYUHBI SBOJTIOLINH, eé
3aKOHOMEPHOCTH, JIBIUOKYIIWE
CUJIbI;

3HaeT  OCHOBHBIE  THIIOTE3BI
BO3HUKHOBEHHS KU3HU Ha 3eMIle,
OCHOBHBIC OTaIlbl 9BOJIFOIIN N
YeIIOBEKa, YEIOBEYECKIX Pac

YcerHslit onpoc 1o Teme 6.1
[Tucemennas pabota o teme 6.3
[MuceMennas pabora mo Teme
7.3

[IpakTuueckas pad6ora Ne 6
[IpakTuyeckas padora Ne 7
[IpakTuueckas padora Ne 8
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MPUYUHBI 3BOJTIOIIHH, eé
3aKOHOMEPHOCTH,  JABIDKYIIHE
CHUIHI,

3nHanue OCHOBHOW THIOTE3bI
BO3HMKHOBEHHSI  JKM3HH  Ha
3emuite, OCHOBHbIE JTaInbl
3BOJIIOIIAN YeIIOBeKa,
YEJIOBEUSCKUX pac

Ymenue ucrions3oBaTh 3HaHUS O
COBPEMEHHOU
€CTECTBCHHOHAYYHOH KapTUHE
MHpa B 00pa3oBaTeIbHON W
podeCCHOHATTEHOM
JICSATEIILHOCTH.

OK 01, OK 02, OK 04, OK 07,
11K 2.5
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IueT cornacoBaHuA
BHyTpeHHUIA gokymeHT "OY[.08 Bruonorusa_2026_15.01.38_OMC"

CepuiiHelii Homep 301 LonxHocTe DU HO Pesynsrat [Oata KommeHTapuii
JaBefyroLL Wil OTLENEHNEM Kpeinoe Oner AnekcanapoEny Cornacoeaxo 28.05.2026
MetoaucT (BriclIaR Exuanckan TaTeAHa CornacoeaHo 28.05.2026
KBEanU{HKaLMOHHEA lOpeeena
Kkareropus)
Owpektop Kawokosa [lapea XpucaHoBHa CornacoeaHo 01.06.2026
[naeHkIil cneywannct MnakcuKa Anna AnekceesHa Cornacoeavo 01.06.2026
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