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[Iporpamma obmeo6pazoBarensHoi quctumuuabl «OO/]. 12 buonorus» papadborana Ha
OCHOBE:

- (hbemepabHOTO TOCYAApPCTBEHHOTO OOpPa30BaTENBHOIO CTAHAAPTA CPEAHEro OOIIEero
obpazosanus (nanee — PI'OC COO);

- IPUMEPHOW OCHOBHOW 00pa3oBaTeIbHON MPOTPaMMBI CPEJHETO 00Imero oOpa3oBaHMs
(manee — ITOOIT COO);

- (emepampHOTO  TOCYAapCTBEHHOTO  00pa30BATEIBHOTO  CTaHIApTa  CPEIHETO
npodeccrnoHaibHOro oOpazoBanus 09.02.12 TexHudeckas dKCIUTyaTallisl U COMPOBOXICHUC
nHpopmannoHHbIX cucteM; (manee — ®I'OC CIIO);

- IpUMEPHOM paboueii mporpaMMbl 001Ie00pa30BaTENHLHON AUCIUILUTHHBI «bronorusy mno
TEXHOJIOTUYECKOMY  MPOQWII0 MOJATOTOBKU  JUId  NPOPEecCHOHATbHBIX 00pa30BaTEIbHBIX
OpraHu3anui,

- yuebHoro tuaHa mno creuuanbHocTd 09.02.12 TexHuueckas »>SKcIulyaTanus |
COMPOBOXKAECHUE NH(OPMALIMOHHBIX CUCTEM;

- pabGoueit mporpammbl BocmuTaHus 10 crnenuaabHocTH  09.02.12 TexHuueckas
AKCIUTYaTalsl U COMPOBOXKIeHNE NH(POPMAITMOHHBIX CUCTEM.

Copepxanue padboueil mporpaMmsl o npeamety «buosorus» pa3paboTaHo Ha OCHOBE:

- cuHXpoHM3anuu oOpazoBaTenbHbIX pe3yapraroB  GI'OC COO  (JIMYHOCTHBIX,
npenMeTHelx, MetanpeameTtHsix) u ®I'OC CIIO (OK, IIK) c¢ ywetom mnpoduibHON
HaIpPaBJIEHHOCTH CIIEUAIbHOCTH;

- MHTErpalliM M TPEEeMCTBEHHOCTH coJiepkaHus 1o npeamery «buonorus» u
coJiepaHus YUeOHBIX TUCIUILINH, Ipodeccrnonansubix Moayieit @I'OC CIIO.

Opranmsanus-pazpadotunk: PuHaHCOBO-TeXHONOTHYecKu kowemk DPIBOY BO
«CapaToBCKU rOCy1apCTBEHHBI YHUBEPCUTET M'€HETUKU, OMOTEXHOJIOTHU U WHKEHEPUU UMEHHU
H. U. BaBunosa»

Pazpaborunk: Cynranosa M.K., mpenoaBarens.

PaccmoTpena Ha 3aceqaHMM KOMHUCCUU JUMCIUIUIMH 00II€00pa3oBaTENbHOIO IIHKIIA,
npoTokoJ Ne 5 ot «24» despas 2026 rona.

PekoMeH0BaHa METOJIMYECKHMM COBETOM KOJUJIEKa K HCIOJIb30BAHUIO B y4eOHOM
mpolecce MpH pealu3alldd MporpamMMmbl TMOATOTOBKH CHEIMAIMCTOB CPEIHEro 3BEHa II0
cnerpanbHoCcTH 09.02.12 Texuuyeckas 3KCIUTyaTalMsi U COMPOBOXIACHHE WH()OPMAIMOHHBIX
cucteM, poToko Ne 4 ot «25» despast 2026 rona.

PaccmoTpeHa Ha 3acelaHHH Mearoru4ecKoro COBETa KOJUIE/Ka, TPOTOKOJI Ne 4 0T «25»
(depans 2026 roaa.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOI' PAMMBI
OBIIIEOBPA3OBATEJBbHOM JUCHUIIJINHBI
«00/.12 Buoaorus»

1.1 MecTto MCUMIVIMHBI B  CTPYKTYpe OCHOBHOH Npo()ecCHOHAJIBLHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI:

Oo6meobpazoBatenbras auciuiummaa «OO/[.12 buomorus» sBIsieTcss 00s3aTeIBHOM
9acThi0 00IIe00pa30BaTENBHOTO IHKJIA 00pa30BaTEIbHON TMPOTPAMMBI IO  CIEIHATHHOCTH
09.02.12 TexHuueckas dKCITyaTalus U CONPOBOXKAEHNUE HHPOPMALITMOHHBIX CUCTEM.

OobmeobOpazoBarenbHas auctuminaa «OO/.12 Buonorusi» wusydaercs Ha 0a30BOM
YpOBHE.

1.2. llenu 1 muIaHUPYeMbIe Pe3yJabTAaThl 0CBOECHHS TUCHUTLINHBI:

1.2.1. lleab AMCHUANIMHBI

Conepxanune pabodeid mporpaMMel o0meoOpasoBaTebHo  mucnumabel  «OO/.12
buonorus» HampaBieHO Ha JOCTHKEHHE pE3yJbTaTOB €€ HW3YYeHUST B COOTBETCTBUM C
tpedoBanusaMu OI'OC COO c yuetom npodeccuonanbHoit HanpasiaeHHocTH OI'OC CIIO.

Lens w3ydenuss auctuiinHbl «buonorus» Ha 0a30BOM ypOBHE — OBIIJICHUE

O0OYyJarOIIMMHUCA 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3allMM JKUBBIX CHCTEM
pPa3HOTO paHra M NMpuoOpeTeHrne YMEHUN MCIOJIb30BaTh OTH 3HAHUS JJIsI TPAMOTHBIX JECHCTBUN B
OTHOIIIEHUH 0OBEKTOB JKMBOW MPUPOJIBI M PEUICHUS PA3TUYHBIX )KH3HEHHBIX MMPOOJIEM.
JlocTkeHne 1enu U3ydeHus TUCIUIUINHBI «buonorus» Ha 6a30BOM ypoBHE oOecredrmBaeTCs
perieHneM CIeAyIoNnX 3a1a4:
. OCBOEHHE OOYYAIOIHUMHCS CHUCTEMbl 3HAHHUH O OWOJOTHYECKUX TEOPHUAX, YYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSAX, THIOTE3aX, MpaBWiaX, CIYKaIIUX OCHOBOW i (GopMuUpoOBaHUS
MpeACTaBICHUI 0 €CTECTBEHHO-HAYYHOU KapTUHE MHpa,
0 METOJlaX HAy4YHOTO IO3HAHUs, CTPOEHUH, MHOr0OOpa3Mh W OCOOCHHOCTSX KUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHM3alMH, BBIJAIOIIUXCA OTKPBITHSIX M COBPEMEHHBIX HCCIEIOBAHUIX B
OHOJIOTHH;

(I)OpMI/IpOBaHI/IC y 06yqa}omﬂxc;1 IIO3HAaBaTCJIbHBbIX, HHTCJUICKTYAJIbHBIX
" TBOPUYCCKHUX CIIOCOOHOCTEH B Iponecce aHaJin3a JaHHbIX O ITYTAX PAa3BUTHA
° B OMoJIOTHH HAaYYHBIX B3TJISAO0B, HAEH U TOJIXOJ0B K HU3YUCHUIO KUBBIX CUCTEM PA3HOTI'O

YPOBHSI OpraHu3aluy;
o CTaHOBJIEHHE Yy oOydJarommuxcs oOume KynbTypbl, (yHKIMOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH M OLIEHUBAThH SIBICHUS OKPYXKAIOIIEr0 MHpa >KMBOM HpPUPOAbI Ha
OCHOBAHMU 3HAHHUH U ONBITA, MOJYYEHHBIX MPU U3YYE€HUU OMOJIOTHH;

. ¢dopmupoBaHue y oOyyaromMxcs yMEHHH WIIIOCTPHUPOBATh 3HAuY€HHE OHMOJIOTHYECKUX
3HAHMW B TNPAKTUYECKOW JESITEIBbHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEINMLMHCKHUX

TEXHOJIOTHI U anO6HOTCXHOHOFHﬁ;



L4 BOCIITMTaAaHHUC y6€)KI[éHHOCTI/I B BO3MO>KHOCTH MO3HAHMS YEIOBEKOM JKHBOM

IPUPOJIBI, HEOOXOAUMOCTH OEpEKHOTO OTHOIIEHHS K HEH, COOTIOAEHUS STHYECKUX HOPM IpHU

IMPOBCACHUUN OMOJIOTHYECKHUX HCCJIGI[OBaHHﬁ;

L4 OCO3HaHUEC LICHHOCTHU OMOJIOTUYCCKUX 3HAHUN AJI MMOBBIMICHUS YPOBHA 9KOJIOTHYCCKOM

KYJIbTYpBbI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

. IIPUMEHEHHE

IPUOOPETEHHBIX

3HaHUH U

yMEHUHI

B IIOBCEOHEBHOM JKU3HU

JUIs OLEHKU IIOCIEACTBUM CBOEHM [JEATENIbHOCTH 10 OTHOILEHUIO K OKpY)XKarollel cpele,

COOCTBEHHOMY 3JI0POBBIO, 000CHOBAHUE U COOJIIOICHHE MEP MPOPHITAKTUKH 3a00JICBAHMIA.

1.2.2.

Iliianupyembie

pe3yJbTaTbl  OCBOEHHS

001meo0pa3oBaTeIbHOM

JUcHUIINHEI B co0TBeTcTBHH ¢ DI'OC CIIO u Ha ocuose PI'OC COO
Oco0oe 3HaueHne AUCIUILIMHA UMEET NpU (OPMUPOBAHUU U PA3BUTHH OOLINX
xomrereHnmii: OK 01,0K. 02, OK 04, OK 07

Kon un ILranupyembie pe3yJibTaThl 00yYeHHUsI
HANMEHOBaHHUE
dopmMupyembIx Oomue JucuunjiMHapHble
KOMIIeTeHITH I
Jlmunoctueie  pesymbTathl  nospkHBI | [TP6 1. CdhopmupoBaHHOCTH
OTpaXkaTh B YacTH: TPYJIOBOTO | 3HAHMH O MECTe€ H POJH
BOCITMTAHMS: ouosoruu
- TOTOBHOCTh K TpPYydy, OCO3HAHHE | B CUCTEME HAyYHOTO 3HAHUS;
IIEHHOCTH MacTepCTBa, TPYAOTI00HE; (GYHKITMOHATBHO M
- TOTOBHOCTh K aKTHBHOH NIEATEIHLHOCTH | TPAMOTHOCTH YEJIOBEKa IS
TEXHOJIOTHYECKON u COLIMAIBHON | peIIeHHs SKU3HEHHBIX
HaIPaBJIECHHOCTH, CIOCOOHOCTh | TpoOIIeM.
WHUIIAAPOBATE mwiaguposats | [IPO 2. ChopMupoBaHHOCTH
OK 01. Bsibupats P ’ p bopmup
U CaMOCTOSITEIBLHO BBITIOJHATh TaKyH | YMEHHUS pacKpbIBaTh
CII0COOBI perieHus
sanau EeITEIbHOCTE; cojiep)KaHue
. - HHTEpeC K pas3auyHbiM cdepaM | OCHOBOIIOJIAraroIIuX
npohecCuoOHAIBHOM o
ESTENBHOCTH poECCHOHAIBHON JCATEIBHOCTH. OMOJIOTUYECKHX TEPMHHOB H
MertanpeaMmeTHble pe3ynbTaThl JOJDKHBI | MOHATHI: KU3Hb, KIIETKA,
MIPUMEHHUTEIILHO K
OTPaXKaTh: TKaHb, OpraH, OPraHu3M, BH/I,
pa3InYHBIM
KOHTEKCTAM OBnaseHue yHUBEPCATbHBIMU YUCOHBIMU | TIOMYIISALINS, JKOCHCTEMA,
[IO3HABATEILHBIMA JEHCTBUSIMU: OHOLIEHO3, onocdepa;

a) 6a30Bble JJOTHUECKUE JeHCTBUSA:
- CaMOCTOSITeNIbHO (OPMYNIHUPOBATH U

aKTyaIH3HpOBaTh npooiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIUBATh CYIIECTBEHHBIN
NIPU3HAK

WIM  OCHOBaHUS s  CpaBHEHHUS,
KIaccupuKauu

1 0000I1ICHUS,

- ONpeneNnaTh Ied JIeATEIbHOCTH,
3aaBaTh IMapaMeTpbl M KPUTEPUU HX
JIOCTYDKCHHS;

- BBISBIATH  3aKOHOMEPHOCTH U

MeTaboar3M (0OMEH BellecTB
U TpeBpallieHHe SHEepPrun),
romeocras (camoperymisanus),
OuoCcuHTE3 Ocika,
CTPYKTypHasi ~ OpraHu3aius
KUBBIX CHCTEM,
JICKPETHOCTD,
caMOoperyJsIIus,
CaMOBOCIIPOU3BE/ICHHUE
(penpoykius),
HACJIE/ICTBEHHOCTH,
U3MEHYHUBOCTb,

OHCPTro3aBUCUMOCTD, pPOocCT
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MIPpOTUBOPEUYUs B
SIBIICHUSX;

paccMaTpuBaeMbIX

- BHOCHUTL KOPPCKTHBBI B HOCATCILHOCTD,

OLICHUBATH COOTBCTCTBHEC PE3YyJIbTAaTOB
CIsAM, OLICHUBATH pI/ICKI/I HOCHCI[CTBHP'I
JIeSITETLHOCTH;

0) 0a3oBBIC HCCIIeIOBATEILCKUE
JIEHCTBHS:

- BIIAJETD HaBBIKAMH yaeOHO-
HCCIEI0BATEIBCKOM

n HpOGKTHOI\/JI JACATCIIbHOCTH, HaBbIKaMHU
paspernieHus npooeM;

- BBIABJATE MNPHUYUHHO-CJICIACTBCHHBLIC
CBSI3U

U aKTyaJIM3UupOBaTh 3a/avy, BBIABUI'ATb
THIIOTE3Y

€€ pCUICHUA, HAXOAWUTh apryMCHTBI IJIA
JI0Ka3aTelIbcTBAa CBOUX YTBEPKICHUH,
3aJaBaTh  TapaMeTpel W KPUTEPHH
peleHus;

- AHAJIM3UPOBATH IOJYYCHHBIC B XOJ€C
pPEeICHUA 3aJa4du PE3YIbTATHI,
KPUTHYECKH OIICHUBATh ux
JIOCTOBEPHOCT, MIPOTHO3UPOBATh
W3MEHEHHE B HOBBIX YCIOBUSX;
pa3pabaThIBaTh 1aH pelieHus
poOIeMBI c y4eToM aHanm3a
HMMEIOIIUXCS MaTepHUaTbHBIX u
HeMaTepualbHBIX PECYPCOB;
--  yMeTb IEPEHOCUTH
M03HABATEIIbHYIO

U IPAKTHYECKYIO
KU3ZHEJCSATENILHOCTH;

- YMETb HWHTErpUpPOBAaTh 3HAHUA U3
pa3HBIX IPEIMETHBIX 00IacTel;

- BBIIBUTATh HOBBIC HJIEH, IpEAararb
OpUTHHAJILHBIE TIOJIXO/IbI U PELICHUS

3HaHUA B

oOnactu

U pa3BUTHE, YypPOBHEBas
OopraHu3anus.

I1P6 3. CdopmupoBaHHOCTH
YMEHUSI pacKpbIBaTh
coJepKaHue
OCHOBOIIOJIAralOIIUX
OMOJIOTMYECKUX TEOpUl U
TUIIOTE3: KJICTOYHOM,
XpPOMOCOMHOM,
MYTALMOHHOH,
SBOJIFOIIMOHHOM,

MPOUCXOXKACHHUS JKU3HU H
YeJI0BEeKa.
[1P6 4. CdhopmupoBaHHOCTD

YMEHHUS pacKkpbIBaTh
OCHOBOIIOJIATAOIIHE
OMOJIOTMYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

(I'. Menpnens, T. Moprana,
H.N. Basunona, 3. I'ekkens,
®. Miromnepa, K. bopa),
TpaHUIbl UX MPUMCHUMOCTHU
K KUBBIM CHCTEMaM.

I[IP6 5. IIpuoOperenue
OITbITa MIPUMCHCHUS
OCHOBHBIX METO/IOB
HAy4YHOTO MTO3HAHU,
HCIOJIb3YEMBIX B OHOJIOTHH:
HaOJIFOIEHUS

M ONMCAHUS )KUBBIX CHCTEM,
MPOLIECCOB W SIBJICHUM;
OpraHu3aIuu

u MIPOBEICHUS
OHOJIOTHYECKOTO
SKCICPUMEHTA, BBIJIBHIKCHHUS
TUIIOTE3, BBISIBIICHUS
3aBUCHUMOCTH MEX Y
UCCIICTyeMbIMH BEIIMYMHAMM,
00BSICHEHHS TIOJTY4EHHBIX
pe3yibTaToB u
dbopMynupoBaHUs BHIBOJOB C
UCIOJIb30BAaHUEM  Hay4YHBIX

IOHATUH, TEOPUM U 3aKOHOB.
ITP6 6. CchopMupoBaHHOCTD
yMEHUs BBIJICIISITD
CYILIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK MPOKAPUOT
U 3YKapHoT; OJTHOKIETOUYHBIX

u MHOTOKJIETOUHBIX
OpPraHU3MOB, BHJIOB,
OMOTEOIIEHO30B

N OSKOCHCTECM, 0COOCHHOCTHU




IPOIIECCOB OOMEHA BEILECTB
U IMPEBpallCHUS DHEPruu B

KIIETKE, doTocuHTE3A,
MIACTUYECKOTO u
SHEPreTUYecKoro  oOMeHa,
XEMOCHHTE3a, MUTO33,

M€HO03a,  OIUIOJIOTBOPEHMS,
pasBuUTHUA W PaA3MHOXCHUA,
HHIUBUAYAJIBHOI'O pPa3BUTUIA

opraHuszma (oHTOTEHE3A),
00opbObI 3a CYIECTBOBAHUE,
€CTECTBEHHOTO oTOOpa,
BH1000pa30BaHMsI,
MPUCTIOCOOIEHHOCTH
OpraHW3MOB K cpene
oOuTanus, BIIASTHUS

KOMITOHEHTOB 9KOCHCTEM,
AHTPOIIOTEHHBIX W3MEHECHHI
B KOCHCTEMAaX cBoOEi
MECTHOCTH,

KpyroBOpOTa  BEIIECTB U
MpeBpaleHue dJHEPruu B
onocdepe.

I[TP6 7. CdhopmupoBaHHOCTH
yMEHUS MIPUMEHSATH
MOJYYCHHBIC 3HAHUSA IS
OOBSICHEHHS OHOJIOTHYECKHX
MPOIECCOB u SIBIICHU,
JUTSL TIPUHSTHS TPAKTHYECKUX
pelIeHHil B TOBCEAHEBHOMU
JKU3HU

c LIENIBIO oOecrneueHus

0e30macHOCTH CBOET0
3I0POBBS n 3JI0POBbSI
OKPYKaIOIIUX JIOAEH,
coOIoAeHns 3JI0POBOTO
obOpaza JKU3HH, HOPM

IPaMOTHOTO  TOBEJICHHUS B
OKpYXKalolied  MPUPOJTHOM
cperne; MOHUMAaHUE
HE0OX0IUMOCTH

MCIOJIb30BaHUS JIOCTHXKEHUMN
COBPEMEHHON OHONOTUU U

OMOTEXHOJIOT Uit TS
palMOHAIEHOTO
IPUPOIOTIONTH30BAHHS.

ITP6 8. ChopMupoBaHHOCTD
YMEHHUSI pemath
Ouosiornyeckue 3aa4H,

COCTaBJIATbL T'CHOTHIIMYCCKUC
CXCMbI  CKpCHIMBAHUA  IJId
Pa3HbIX TUIIOB HACJICOAOBAHHW
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IIPU3HAKOB Yy OPraHU3MOB,
COCTaBJIATh CXEMBI IepeHoca
BEUIECTB W  DHEPruud B
AKOCHCTEMaX (LIeTH NMUTaHUS,
MUIIEBBIC CETH).

I1P6 9. CchopmMupoBaHHOCTD

yMEHUHI KPUTUYECKH
OILICHUBATh UH(POPMALIUIO
OMOJIOTUYECKOTO

COACpIKaHMA, BKIOYAIOMIYIO
NCCBAOHAYYHLIC 3HAHHUA U3

Pa3INIHBIX HUCTOYHHKOB
(cpenctBa MaccoBOM
uH(popMaLuny, Hay4HO-
MOTYJISIPHBIE  MaTepHalbl);
MHTEPIPETUPOBATH

ITHYECKHE ACTIEKTHI

COBPEMEHHBIX HCCIIEIOBAaHUI
B  OWOJIOTMH, MEIUIIHNHE,
OMOTEXHOJIOTHH,
paccMaTpuBaTh TJI00ATBHBIE
HKOJIOTHYECKHE  MPOOIEMBbI
COBPEMEHHOCTH,
dbopmMupoBaTh

[0 OTHOLIEHUI0O K HUM
COOCTBEHHYIO TIO3HUIIHIO.

ITP6 10. ChopmupoBaHHOCTH
YMEHHI Cc031aBaTh
coOCTBEHHbIE TMCbMEHHbBIE U
yCTHBIE  COOOIIEeHHUS  Ha

OCHOBC OHOJIOrHYECKOM
I/IH(i)OpMaHI/II/I N3 HCCKOJIBKHX
HNCTOYHHKOB, I'PaMOTHO

UCHOJIL30BAaTh IMOHATHHHBIA
armapaT OMOJIOTUH




OK 02. Ucmnones30BaTh

COBpPEMEHHBIE
cpeacTBa MIOMCKA,
aHaIm3a "
WHTEPIpPETAINN
uH(pOpMaINY, u
MH(POPMAIIMOHHEIE
TEXHOJIOTUU ULt
BBITIOJIHEHUS. 337134
npodeccuoHaIbHOM
JEATEIbHOCTH

JImuHOCTHBIE PE3YyIbTAaThL JOJIKHBI
OTpaXxaTb B 4YaCTHU: HCHHOCTHU HAYYHOTO
IIO3HAaHMA:

-COPMUPOBAHHOCTh ~ MHPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HayKu u

OOLIECTBEHHON NPAaKTUKH, OCHOBAHHOIO
Ha JUajiore KyiabTyp, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MmecTa B
MOJIAKYJIBTYPHOM MHUPE.
MeTaHpeI{MeTHLIG PE3YIBbTATBI AOJIKHBI
OTpaxath:

OBnazneHne yHUBEpCAIbHBIMU Y4EOHBIMU
I1I03HaBaTCJIbHBIMU HeﬁCTBHHMH:

B) paboTa ¢ uHpopmanueii:

- BJaJAETh  HaBbIKAMU  IOJIyYEHUS
nHpopmanuu
W3  HCTOYHUKOB  pa3HBIX  THUIIOB,

CaMOCTOATCIIBHO OCYHICCTBJIATE IIOUCK,
aHaJIn3, CUCTEMAaTU3alluIO

51 UHTEPIPETALHUIO nHpopmanuu
Pa3IMIHBIX BHUI0OB
u (opm mpencTaBieHUS;

- cO37aBaTh TEKCTBI B  Pa3JIMYHBIX
dbopmaTax Cc  ydyeToM  Ha3HAYCHUS

nHOpMAIIMA ¥ TIEJICBOW  ayIUTOPHH,
BBIOMpas ONTUMAJTBHYIO bopmy
MIPECTaBICHHS

Y BU3yaJIM3allNN;

- OIICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTD uHpOpMaIIHH, ee
COOTBETCTBUE TPAaBOBBIM W MOpPAILHO-
THYECKHM HOpMaM;

- UCTIOJIb30BATh
UH(POPMAIMOHHBIX

U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
peleHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX ¥ OPraHU3allMOHHBIX
3a/a4 ¢ coOmrojeHneM TpeOoBaHUM
OPrOHOMHKH, TEXHHKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHus,
MPaBOBBIX U OTHYECKUX HOPM, HOPM
UH(POPMALIMOHHON 0€3011acCHOCTH

cpeacTBa

I1P6 1. ChopmMupoBaHHOCTH
3HAaHUW O MeCT€ M POJu
ouosoruu

B CHCTEME HAay4yHOI'O 3HaHUS;

(GyHKIMOHAJIBHOU
IPaMOTHOCTH 4YEJIOBEKa JJIs
pereHus KU3HEHHBIX
npooJeM.

I[1P6 7. CdhopmupoBaHHOCTD
YMEHUS MPUMEHSTh
MOJlydeHHBIC  3HAHWUSA  JUIS

0OBSICHEHUSI OMOJIOTHYECKUX
MPOLIECCOB U SIBICHUH,
JUTSL TIPUHSITHS TIPAKTHYECKUX
pelIeHHi1 B TMOBCEAHEBHOMU
KU3HU

c 10(S) 157 oOecrieueHH
0e30macHOCTH CBOETO
3JI0POBBS i 3JI0POBBS
OKpY>KaroIMnX JOJIEN,
COOJTrOIeHNSA 3I0POBOTO
obpasza JKU3HH, HOpM
rPaMOTHOTO TIOBEJCHHUS B
OKpYXXalollel  NpUpoIHON
cpene; MMOHUMAaHHE
HEO00XOINUMOCTHA

WCIIOJIb30BAHNS JOCTHKECHHUN
COBPEMEHHON OWOJIOTHH U
OMOTEXHOJIOT JUTSL
pPalMOHAIBHOTO
MIPUPOJOTIOJIB30BaHMUS.

ITP6 10. ChopmupoBaHHOCTD
yMEHUM CO3/1aBaTh
coOCTBEHHbIE NTUCHbMEHHbBIE U
YCTHBIE  COOOIIEHHUS  Ha
OCHOBE OHOJIOrYecKoi
uH(pOPMALIUU U3 HECKOJIbKHX
HMCTOYHHKOB, rpamMOTHO
HCTIOJIB30BATh  MTOHSTUAHBIN
anmnapar OMOJIOTUU




OK 04. DddexTnBHO

B3aUMO/EHCTBOBATh U

paboraTh B
KOJUJICKTUBE u
KOMaH/Ie

JInyHOCTHBIE ~ pe3yJbTAaThl  JOJDKHBI
OTpa)kaTh B YaCTHU: LEHHOCTH HAyYHOTO
MTO3HAHUSA: OCO3HAHHE LEHHOCTHU
HAyYHOM  JIETETBHOCTH, TOTOBHOCTb
OCYIIECTBIISTh MIPOEKTHYIO "
UCCIIEI0OBATEIBCKYIO JEATeIbHOCTD
WHIMBUYAJIbHO U B TPYIIIIE.
MertamnpeaMeTHble pe3yJbTaThl JO0JKHBI
OTpakaTh:

OBnanenue YHUBEpCAJIbHBIMU
KOMMYHUKATHBHBIMH JI€HCTBHSIMU:

0) coBMecTHas ACSITEIHHOCTD:

- NOHUMATh u HCIOJIb30BATh
MPEUMYIIECTBA KOMaHJTHOM 5
WHIUBUAYaJIbHON paboThI;

- IpUHUMATh  [E€IM  COBMECTHOM
NEeSITeIbHOCTH,  OpPraHu30BBIBaTh U
KOOPJIMHUPOBATH NercTBUS

M0 e¢ JOCTHKCHHIO: COCTaBJISATH IUIaH
JEUCTBHN, pacIpenesaTh POJIA C y4ETOM
MHEHUH YY4aCTHHKOB 00CyXIaTh
pe3ynbTaThl COBMECTHOM PabOTHI.
OBnaneHue YHUBEPCATbHBIMH
pPeryasSTUBHBIMH JICHCTBUSIMHU:

T') MPUHSTHE ce0s U IPYTUX JIOJICH:

- TMPUHUMATh MOTHUBBI M aAPTYMEHTHI
JPYTUX Ironei
MIPU aHAJIN3€ PE3YJIbTATOB JIEATEILHOCTH;
- TMpuU3HABaThb CBOE IIPaBO H IPaBO
JPYTUX JTIOJIeH

Ha OIIHOKH;

- pa3BHUBaTh CIIOCOOHOCTh MTOHUMATh MUP
C TIO3UIIMU JPYTOTro YeJIoBeKa

IIP6 5.  IIpuoOperenue
OTIBITA PUMEHEHHUS
OCHOBHBIX METO/I0B
HAy4YHOTO MIO3HAHUS,
UCTIOJIb3YeMbIX B OHOJIOTHH:
HaOJI0ICHUS

U OIMCAHMS JKUBBIX CHCTEM,
MpOUECCOB U SIBIICHUM;
OpraHu3alum

u IPOBEICHUS
OHMOJIOrMYECKOro
OKCTIEPUMEHTA, BBIJABIKECHHS
TUIIOTE3, BBISIBIICHHSI
3aBHCUMOCTH MEXTY
UCCIIETyeMbIMH BEIMYNHAMH,
00BsCHEHUs HOJTyYEHHBIX
pe3yIbTaToB

U (opMyIHpOBaHUS BBIBOJIOB
C HCIIOJb30BAHUEM HAy4YHBIX
MOHATUH, TEOPUN U 3aKOHOB
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OK 07.
ConeiicTBOBATH
COXpaHEHHIO
OKpY)KarolEenl Cpeapl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUS 00
W3MCHCHHH KJIUMaTa,
TIPUHIIAITBI
OEepEeKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
JNEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaIUIX

JIngHOCTHBIE  pe3ynbTaThl  JIOJDKHBI
OTpa)XaTb B YacCTU: SKOJIOIMYECKOTO
BOCIMTaHUS: -  C(OPMHUPOBAHHOCTH

9KOJIOTMYECKOW KyJIbTYpbI, ITOHUMAaHUE
BJIMSAHUA COIIMAJIbHO-3KOHOMMNYCCKHUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON M
COLMAIBHOU Cpensl, OCO3HaHUE
IJ1I00aJIBHOTO XapaKTepa 3KOJIOTMYECKUX
npoOrem;

- IUIAHHUPOBAaHHE U  OCYILECTBIICHUE
JNENCTBUAN

B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHUSA
nenen YCTOWYUBOTO pa3BUTHSL
YeJI0BEYECTBa;

- AKTUBHOE HENpUsATHE JECUCTBUH,
MPUHOCSIIUX BPE OKPYKAIOIIEH CPENE;
- yYMEHHUE MIPOTHO3UPOBATH
HeOIaronpusiTHbIE 9KOJIOTUYECKHE
MOCJEACTBUSA MpeNpUHUMAEMbIX

JICUCTBUM, MPEIOTBPAIIATh UX;

- pacmMpeHHue OmbITa JESITCIBHOCTH
9KOJIOTHYECKOW HaIPaBJIEHHOCTH.
MeranpeaMeTHbIE PE3YJIBTAThl JTOJHKHBI
OTpPaXKaTh:

OBnanenue YHUBEPCATbHBIMH
KOMMYHUKATUBHBIMHU JICHCTBUSIMH:

0) coBMecTHas ACSITEIHHOCTD:

- IMOHUMATh H HCIOJIb30BAThH
MIPEUMYIIECTBA KOMAaHIHOH H
WHIUBUTyaJIbHOU PaOOTHI,

- TpUHUMATh  I[ETd  COBMECTHOM
JIESITEILHOCTH, OpraHu30BBIBATh u

KOOPJIMHHUPOBATH AEUCTBUA

0 €€ JOCTHKEHHIO: COCTaBIATh IUIaH
NEUCTBU, pacipeeNsiTh PO C Y4ETOM
MHEHUI YYaCTHHKOB 00cyx1aTh
pe3yabTaThl COBMECTHOU PabOTHI

IIP6 5.  IIpuoOperenue
OTIBITA PUMEHEHHUS
OCHOBHBIX METOJIOB
HAy4YHOTO MIO3HAHUS,
UCTIOJIb3YeMbIX B OHOJIOTHH:
HaOJI0ICHUS

U OIMCAHMS JKUBBIX CHCTEM,
MpOUECCOB W SIBJIICHUM;
OpraHu3alum

u IPOBEICHUS
OHMOJIOrMYECKOro
OKCTIEPUMEHTA, BBIJABIKECHHS
TUIIOTE3, BBISIBIICHHSI
3aBHCUMOCTH MEXTY
UCCIIETyeMbIMH BEIMYNHAMH,
00BsCHEHUs HOJIy4YEHHBIX
pe3yIbTaToB

U (opMyIHpOBaHUS BBIBOJIOB
C HCIIOJb30BAHUEM HAy4YHBIX
MOHATUH, TEOPUN U 3aKOHOB.

I[TP6 6. CdhopmMupoBaHHOCTH
YMEHHUSI BBIIETISTh
CYLIECTBCHHbBIE IIPU3HAKU
BHPYCOB, KJIETOK MPOKapHOT
Y DYKapHOT; OAHOKJIECTOYHBIX

U MHOTOKJIETOUYHBIX
OpraHW3MOB, BHJIOB,
OHMOT€e01IEHO30B

U DIKOCHCTEM; OCOOEHHOCTHU
MpoLEecCOB OOMEHa BeIecTB
U TpeBpalIeHUs] SHEPruu B
KJIETKE, dboTocuHTe3A,
MJIACTUYECKOTO

U DHEPreTHYecKoro ooOMeHa,
XEMOCHHTE3A, MUTO3a,
Meio3a,  OIUIOJOTBOPEHUS,
pa3BUTHUA U PA3ZMHOKECHHS,
WHIUBUAYAIBHOTO Pa3BUTHUS

opraHuszma (oHTOTEHE3Q),
O00pBrOBI 3a CYIECTBOBAHUE,
€CTECTBEHHOTO oTbopa,
BUI000pa30BaHuUA,
PUCHIOCOOIEHHOCTH
OpraHu3MOB K cpene
oburtanus, BIIVSTHUS
KOMIIOHEHTOB ~ JKOCHCTEM,
AHTPOIOTEHHBIX HW3MEHEHUH
B IKOCUCTEMAX cBoeit
MECTHOCTH,

KpyroBOpOTa  BEMIECTB U
mpeBpalieHue dSHEpPruu B
ouocdepe.
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ITP6 7. CdhopmupoBaHHOCTH
yMEHUs MPUMEHSATD
MOJY4YCHHBbIE 3HAHUSA A
00BsICHEHUST OMOJOTUIECKUX
MPOLIECCOB U SIBICHUH,
JUTSL TIPUHSITHS TIPAKTUYECKUX
pElIEHH1 B MOBCEAHEBHOU

JKU3HHN

c 10(S) 152 oOecrecucHus
0e301macHOCTH CBOCTO
3JI0POBBS u 3JI0POBBS
OKpY>KaroIHnX JHOJIEN,
COOIOIEHUS 3I0pPOBOTO
obpasza JKU3HHU, HOPM

rPaMOTHOTO TIOBEJCHUS B
OKpYXKarllled  MNPUPOJHOU
cpene; MMOHUMAaHUE
HE00XOINMOCTH
HCIIOJB30BaHUA HOCTIKESHUH
COBPEMEHHON OWOJIOTHH U
OMOTEXHOJIOr Uit TSt
parMoOHAIBHOTO
MPUPOAOTOJIH30BAHUS

1.3. KouuyecTBO 4acoB, OTBOAMMOE HAa OCBOCHHE MPOrpaMMbl Yy4eOHOI
AUCHUILIUHBI

O06bem oOpaszoBaTebHON HArpy3ku oOydaromierocst 72 Jaca,
B TOM YHCJIC:

B opMe NMpaKTHUECKON MOATOTOBKH 22 dYaca,

y4eOHBIX 3aHATUN /2 Yaca;

[IpomexxyrouHas arrectanus — UG PepeHIIMPOBAHHBIN 3a4ET.
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2. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJbHOM IUCIATLINHBI

2.1. O0beM QUCHUILIMHBI M BBl y4eOHOH padoThl

Bun yueoHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.

OcHOBHOE coJiep:KaHue 60
B T. 4.:

TEOpPETHYECKOE 00yUueHue 45
MPAKTUYECKUE 3AHATHUS 11
nabopaTOpHBIC 3aHATHUS 4
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHUE 12
(coneprkaHne NPUKJIATHOTO MOTYJIS)

B T. 4.:

TEOpPETHYECKOE 00yueHHe 5
MPAKTUYECKHUE 3aHATHS 6
ab0paTOPHBIC 3aHITHS 1

IIpome:kyTounas arrectauus 1 pepeHUPOBaHHBIN 3a4UeT
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2.2. TemaTu4eckuii IJIaH U COeP:KaHUe TUCHUIIINHBI

®opmupyemMble
HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U podeccHOHATIBHO OPHEHTHPOBaHHoe), | O0beM
pa3iesioB U TeM JadopaTopHble H MPAKTHYeCKHE 3aHATHSA, IPUKJIATHON MOAYJIb (IPH HAJITUYMH) yacop | 'oMmereHiH
1 2 3 4
OcHOBHoOe cojiep:KaHHe
Pa3nes 1. buojiorus kak Hayka. ZKuBble cHCTeMbI M HX OPraHHU3AIUsA 2
Tema 1.1. Cojaep:kaHue yueOHOr0 MaTepuajia 2
buonorus buonorus — Hayka o xuBoit npupoje. CBsizu OMOJIOTHH C 00IIECTBEHHBIMU, TEXHUYECKUMHU U
B CUCTEME HayK. JIPYTMMHU €CTECTBEHHBIMU HayKaMu, Quiiocoduei, penuruei, 3THKOM, 3CTETUKONW U MPaBOM.
Oobmas Ponp Ouonornu B (popMHpOBAaHUM COBpPEMEHHOM HaydyHOM KapTuHbl Mupa. Cucrema
XapaKkTepUCTHUKa OMOJIOTHYECKHUX HaYK.
KU3HU Metopl MO3HAHMS KUBOM MpHUPObl (HaOmo/eHre, SKCIEPUMEHT, ONHCaHue, W3MEpEeHHe, OK-02
KJaccuukaiuys, MOJICTUPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX). 2
XKusble cuctemsl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus Onosnoruu. OTianure KUBBIX CUCTEM
OT HeopraHudeckou nmpupoapl. CBOHCTBa OMOCHCTEM M MX pa3HOOOpasue.
YpoBHH OpraHu3aluu ouocucTeMm: MOJIEKYJISIPHO-T€HETHYECKU, KJICTOYHBIH,
OpraHW3MEHHBIN, TOMYJSIITHOHHO-BUIOBOM, S3KOCHUCTEMHBIM (OMO - TEOIEHOTHYECKUH),
OorochepHbIi
Pa3nen 2 XuMuveckuii COCTaB M CTPOEHHE KJIETKHU 10
Tewma 2.1. Conep:xaHue y4eOHOro MmarepuaJja 2
XUMHUYECKUH cOCTaB | XMMUYECKUN COCTaB KJICTKH. XHUMHUYECKHE AJIEMEHTBI: MaKpOAJIEMEHTBhI, MUKPOJIEMEHTHI.
kietku. Boga Bona u MuHepanbHble BemiecTBa. PYHKIUHM BOJbl MU MHUHEPAJIbHBIX BELIECTB B KIIETKE. 1
U MUHEpaJIbHbIE [Moanepsxanue ocMOTHYECKOTO OamaHca
BCIllCCTBA IIpakTHYecKoe 3aHATHE 1
Ne 1 «buonornueckass pojb MHUHEpaJIbHBIX BEIIECTB B OOECHEUCHUM >KU3HEAEATEIbHOCTH
OpraHu3MOB, IIPOSBICHUS AUCOaTaHCa MUHEPAIBHBIX AIEMEHTOBY
Tema 2.2. Conep:xaHue y4eOHOTro MmaTepuaja 4
buonornuecku benku. CoctaB u ctpoeHue 0elKoB. AMUHOKHMCIOTHI — MOHOMEpHI OenkoB. He3ameHumbie u
BaXXHBIE XMMHYECKME | 3aMEHHUMbIE AMHUHOKHCIOTBI. AMUHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
COEIMHEHUS MOJIEKYJIbl (TI€pBUYHAs, BTOPUYHAsS, TPETUYHAs M YETBEPTUYHAS CTPYKTYpa). XUMHUECKHUE 5
cBoiictBa OenkoB. buonorumueckue ¢yHkunu OenkoB. DepMEHTHl — OHOJIOTHYECKHE
katanuzaropel. CTpoeHue QepMeHTa: akTHBHBIM ILIEHTp, CyOCTpaTHas CHEHU(pHYHOCTb. OK-01, OK-02,
KogepmenTsl. Buramunsl. OTanynsi epMeHTOB OT HEOPraHUYECKUX KaTaJIU3aTOPOB. OK-04
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VrneBoasl: MOHOcaxapuabl (IIIOKO3a, pubo3a U Je30Kcupu003a), Aucaxapuisl (caxaposa,
JaKTO3a) M ToJMcaxapupl (Kpaxmal, TJIMKOTeH, HeIUTroio3a). buonorndeckue ¢GyHKIUU
yrneBofoB. Jlumuael:  Tpurimuepuns, Gocdomunuas, crepounsl. ['mapodmibHO-
runpodoOHbie cBoiicTBa. buonornyeckue Qyaknun sunuaoB. CpaBHEHHE YIIIEBOOB,
OEIKOB W JIMIUAOB Kak HCTOYHUKOB sHepruu. Hykneumnoseie kuciorel: JJHK u PHK.
Hykneotnasl — MOHOMEpHI HYKJIEeHMHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u
¢ynkuuu PHK. AT®: crpoenne u GyHKIIH

JlabopaTopHble 3aHATUSA

Ne 1 «Onpenenenue Hanmuuust Kpaxmaia B IPOAYKTaX MUTAHUS»

Tema 2.3.
CrpykTypHO-
(GyHKIIMOHATbHAS
OpraHu3aIus KIeToK

Conepxxanue yueOHOro Marepuasa

[uronorus — Hayka o kierke. KinetouHnast Teopusi — mpuMep B3auMOJACUCTBUS UCH U (HaKTOB
B Hay4YHOM MO3HAHUU. MeTobl N3y4eHus KICTKH.

Knerka kak menoctHas xuBas cucreMa. OOmiue MpU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
MeMOpana, moJiekynsl JIHK kak renernueckuii armapar, cucTemMa CuHTe3a Oenka.

Tunel KIeTOK: dSyKapuoTHUeckas U  Hpokapuotrhyeckas. OCOOEHHOCTH CTPOEHHUS
MpoKapuoTHYecKo KieTku. Kierounass crteHka Oakrepuil. CTpoeHHE SyKapHOTHYECKOM
kieTku. OCHOBHBIC OTJIUYHS PACTUTEIHLHOM, )KUBOTHOW M TpuOHOM KieTkH. [loBepXHOCTHBIE
CTPYKTYpBl KJIETOK— KJETOYHAasi CTEHKA, TIUKOKaIMKC, ux (ynHkuuu. Ilnazmaruueckas
MeMmOpaHa, ee CBOMCTBA U (DYHKITUH.

[uronnazma u ee opraHowabl. OgHOMeMOpaHHble opraHouasl kieTku: OIIC, ammapar
lonbmxu, nm3ocoMmbl. [lonyaBTOHOMHBIE OpraHOWABI KIETKH: MHUTOXOHJAPHUH, IUIACTH]IBL.
[IpoucxoxxaeHrne MUTOXOHIpHUM U TuiacTud. Bunsl mmactun. HememMOpaHHbBIE OpraHOUIBI
KJIETKU: PUOOCOMBI, KIETOYHBIA LIEHTP, LEHTPUOIH, PECHUYKH, >KIYTHUKU. DyHKIHH
OpraHouIOB KJIETKU. BKiroueHus.

SAnpo — perynaropubsiii 1eHTp KieTku. CTpoeHue sifpa: saepHas 000J0uKa, KapHOILIa3Ma,
XPOMATHH, AJIPHIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlabopaTopHble 3aHATHS

Ne 2 «I/IsyquI/Ie CTPOCHUA KICTOK paCTeHI/Iﬁ, KHUBOTHBIX N 6aKTepHﬁ moJJ MUKpPOCKOIIOM Ha
TOTOBBIX MUKpOIIpCIIapaTax u uX OIIMCaHuc

Pa3pen 3. ZKKusHeaesTeILHOCTL KJIETKH

Tema 3.1.
OOMeH BeleCTB
U TIpeBpallicHNe

Conepxanue yueOHOro Marepuasia

OOMeH BelecTB, WM METa00JIU3M. ACCUMUIIALINS (TUTACTHYECCKUN 0OMEH) M JUCCUMUIISAIIUS
(PHepreTuyeckuii 0OMeH) — JBE CTOPOHBI €IMHOrO Mpoliecca MerabonuszMa. Poib 3aKoHOB

OK-01, OK-02,
OK-04
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SHEPrUun
B KJIETKE

COXpaHEHHs BEIIECTBAa W SHEPrUM B NMOHUMAaHMM MeTabomm3ma. Tumbsl oOMEHa BEIIeCTB:
aBTOTPOHBIA U reTepoTpodHbIA. Poms ¢epMeHTOB B OOMEHE BEUISCTB M MPEBPAICHUH
sHeprun B kierke. Porocunte3. CBeroBas u TeMHOBas (a3wl ¢orocuHTe3a. Peakunn
doTocunTe3a. DPheKTUBHOCTh PoTOCHHTE3a. 3HAUCHUE POTOCHHTE3A IS )KU3HHU Ha 3emiie.
Bnusiaue ycnoBuit cpenpl Ha (pOTOCHHTE3 M CIIOCOOBI MOBBIIMICHUS! €r0 MPOTYKTUBHOCTH Y
KYJIbTYpHBIX PAacTeHHHA. XEMOCHHTE3. XEMOCHHTE3UpymoImue Oakrepun. 3HaueHUE
XEMOCHHTE3a JJIs )KU3HU Ha 3eMJIe.

DHepreTuyeckuii OOMeH B KJeTKe. Paciieniienne BemecTB, BBIIACICHHE U aKKyMYJIUPOBaHHUE
SHEPTUU B KIIETKE. DTallbl dHEPreTHYecKoro oOMeHa. [ nmkomms. BposkeHWe W ero BHIBI
Kucnoponnoe oxucinenue, uinu kierouHoe apixanue. OxucnurenbHoe GochopuinpoBaHue.
D hEeKTUBHOCTH PHEPrEeTUIECKOTO 0OMEHA

Tema 3.2.
Buocuures Geinka

Conep:xxanue yueOHOro Marepuaja

Peaknmun marpuyHoro cuHTe3a. [‘eHernueckas wuHpopmamms u JHK. Peammzamms
reHeTuYecKoi nHpopMaluu B KiieTke. ['eHeTnueckuit koA M ero cBoicTBa. TpaHCKpuIms —
Marpuunblii cunre3 PHK. Tpancnsuus — OuocunTe3 Oenka. ITambl TpPaHCIALNU.
KomupoBanue amuHokucaot. Posis pubocom B 6uocuHTE3e OenKa

IIpakTHYecKoe 3aHATHE

No 2 «Pemenue 3a1a4 Ha OnIpeAeIICHUE MOCIEA0BATEILHOCTA HYKJICOTHIOBY

Tewma 3.3.
Bupycsl

Copep:xaHue y4e0HOIr0 MaTepuaJja

Hexnerounsie popmel sxu3Hu — BUpychl. Mctopust oTkpeitTust BupycoB (/1. Y. iBanoBckuit).
Oco0eHHOCTH CTPOCHHUS W )KM3HEHHOTO IHKJIa BUPYcoB. bakrepuodaru. bonesnn pacrenuii,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummynoaeduura yenoseka (B1Y)
— B0o30Oymurens CITNla. [IpoduakTika pacnpocTpaHeHus] BUPYCHBIX 3a00JICBaHUI

Pa3znen 4. PazmHoOkeHUe U MHAMBHUAYAJIbHOE PA3BUTHE OPraHU3MOB

Tema 4.1.
JKU3HEHHBIN LUK
KJIIETKHA

Conep:xaHue y4eOHOro marepuasa

Knerounslii nmki, wid KU3HEHHBIM LUK Kietku. MHTepdaza u mutos. Ilpomecchl,
npotekaromue B uHTepdase. Perumkanus — peakus marpuunoro cunresa [JHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII Ha0Op — KapuOTUI. JIUTUIOMAHBIN U TalJIOUIHBIA XPOMOCOMHBIE
HaOopel. XpomaTuiel. lluTonoruueckre OCHOBBI Pa3MHOKEHHS W HMHIUBUIYAIBHOTO
pazButus opraHu3MoB. Jlemenue kietku — wmuto3. Craaum wmwuroza. I[Ipomeccsl,
MPOUCXOJAIIME Ha pa3HbIX CTAaUAX MHUTO3a. bDBHONOTMYECKHil CMBICT MHTO3a.
[IporpamMmmupyemasi rubesb KIETKH - allonTo3

Tema 4.2.
DopMBI pa3MHOKEHUS
OpraHU3MOB

Conepxanue yueOHOro Marepuaja

q)OpMLI Pa3MHOKCHHUSA OpPraHU3MOB: 0ecIoyioe M MoJIOBOE. Buapr 0ecrmooro Pa3MHOKCHHUA:
JACICHHUEC HAABOC U ITOYKOBAHUEC OAHO U MHOT'OKJICTOYHBIX, CHOp006p3.30BaHI/IC, BCTCTAaTHUBHOC

OK-01, OK-02,
OK-04
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pa3MHOxeHHe. MICKycCTBEHHOE KJIOHHPOBAHUE OPIaHU3MOB, €r0 3HaYEHUE ISl CEJIEKIUU.
[TonmoBoe pa3mMHOXKeHHE, ero oTn4ust oT Oecrnojyoro. Meito3. Cramun meiiosa. IIpoueccsl,
MpoucxXoAsalMe Ha craausax menosa. [loBenenne xpomocom B Meiosze. Kpoccunrosep.
buonoruueckuii cMbica ¥ 3HaueHHE Meio3a. ['Tamerorenes — nporecc 00pa3oBaHUs MOJOBBIX
KJICTOK Y JKMBOTHBIX. ITosoBEIE Keae3bl: CEMCHHUKN M STMYHUKH. O6pa3OBaHI/I€ H pa3BUTUC
MIOJIOBBIX KJIETOK — TraMmeT (ClepMaro3oui, SIMIEeKIeTKa) — CIepMaTOreHe3 U OOrEHE3.
OCOoOGEHHOCTH CTPOCHUS SIMIEKIETOK U criepmaro3onioB. Omnonoreopenue. [laprenorenes

Tema 4.3.
NupuBunyansHOE
pa3BUTHE OPraHU3MOB

Conepxxanue yueOHOro Marepuaja

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHANbHOE pa3BUTHE (3MOpHOreHe3). DTalbl
SMOpPUOHAJIIBHOTO Pa3BUTHUSL Yy TIO3BOHOUHBIX JKMBOTHBIX: JApOOJE€HUE, TracTpyssius,
opra"orere3. IloctamOpuonanbHOoe pa3BuTHe. TuUMNBI MOCT3MOPHOHAIBHOIO PA3BUTHUS:
npsiMoe, HempsMoe (JIMYMHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB; (aKTOpHI,
CIIOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypojacTBa. Poct u pasButue pacreHuil. OHTOreHe3
1[BETKOBOT'O PACTEHUs: JBOWHOE OIJIOJJOTBOPEHHE, CTPOCHHE CEMEHH, CTaJUN Pa3BUTHUS

IIpakTuyeckue 3aHATHS

Ne 3 «MH(pexmonnbIie 3a00I€BaHMSI U STTUIEMUH B UCTOPUH YETIOBEYECCTBAY.
Ne 4 «Bakrnunanus kak npoduiakTika HHOEKIIMOHHBIX 3a00JICBaHUIN)

Pa3znesa 5. HacjieicTBEHHOCTh M1 K3MEHYUBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJeI0BaHUs

Conep:xaHue y4eOHOro Mmarepuasa

[Ipenmver u 3amaun TeHETUKHU. PoJIb LUTOJIOTUH U SMOPUOJIOTHM B CTAHOBJIEHUU T'€HETHUKH.
Bxman poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE TI'€HETUKH. MeTOo/bl T'€HETHKHU
(ruGpuoNOTUYECKU, UUTOTEHETHYECKUM, MOJIeKyIsipHO-reHeTnueckuit). OCHOBHbIE
reHeTUYeCKue NOHATUA. | 'eHeTn4eckasi CHMBOJIMKA, HCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTH  HAcleJOBaHHUA  MPHU3HAKOB,  ycTaHOBieHHble [.  Mennenem.
MonorubpuaHoe ckpemuBaHde. 3aKOH €IuHO00pa3us THUOPUIOB IEPBOTO MOKOJEHUS.
[IpaBuno nomMuHHpOBaHUS. 3aKOH pacllelUIeHHs MpU3HAKOB. [HWIOTe3a YHMCTOTHI Tamer.
[TonHoe u HemosiHOE TOMHUHHpOBaHME. J(UTHOpUAHOE CKpeluBaHUEe. 3aKOH HE3aBUCHMOTO
HACJIeIOBaHUSl MpH3HAKOB. lluTOreHeTMdeckne OCHOBBI JAUTHOPUIAHOTO CKpPEUIUBAHUS.
Ananusupyromiee CckpemuBanue. lcronb3oBaHHe aHAIU3UPYIOUIETO CKPEUIUBAHUS IS
oTpeJieNIeHUs] TeHOTHIAa 0CO0U

IIpakTHYecKoe 3aHATHE

Ne 5 Pemenue 3aa4 Ha OIpPEACIICHUC BCPOATHOCTU BO3HHUKHOBCHHA HACIICACTBCHHBIX
IIpHU3HAKOB NIpH MOHO-, [HU-, HOJ'II/IFI/I6pI/I,[[HOM U aHaAJIM3UPYOIIEM  CKPCHIMBAHUMU,
COCTAaBJICHUC 'CHOTUITNYCCKUX CXCM CKPCHIMBAHUS

Tema 5.2.

Conepxanue yueOHOro Marepuasa

OK-01, OK-02,
OK-04
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CueruieHHoe
HAacJIEJ0OBAHNE
MIPU3HAKOB

CuerieHHoe HaciefoBaHue mnpusHakoB. PabGora T. Moprana 1o CLEIUIGHHOMY
HaclleIoBaHUI0 TreHOoB. HapyiieHne cLelIeHus TE€HOB B PE3YyNbTaTe KPOCCHHIOBEpA.
XpOMOCOMHasl TEOpUsl HACJIECTBEHHOCTH. | eHeTuuecKue KapThl.

I'enetnka nona. XpoMOCOMHOE ONpENEICHUE I0JIA. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
T'omoramernsie u reTeporaMCcTHbIC OPraHU3MBEI. HaCJIeILOBaHI/Ie IMPU3HAKOB, CHCIUICHHBIX C
10JIOM

HpaKTI/I‘IeCKOC 3aHATHE

Ne 6 Pemienue 3amau Ha omnpeneieHHE BEPOSITHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB TMPU CLEIUICHHOM HACJIEJOBAaHHMHM, COCTABJICHUE TIE€HOTUIIMYECKUX CXEM
CKpEIIMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYUBOCTHU

Conep:xxanue yueOHOro Marepuaja

N3meHunBOoCTh. BUaBl N3MEHUNBOCTU: HEHACIIEICTBEHHAs M HacleAcTBeHHas. Poib cpensl B
HEHACJIEJICTBEHHOM H3MEHUYMBOCTH. XapaKTepUCTHKa MOAU(DUKAIIMOHHOW H3MEHYUBOCTH.
BapuannonHslii psan v BapuannoHHas kpuasd. HopMma peakiun npusHaka. KonndyecTBeHHbIE
U KaueCTBEHHblE TMpPU3HAKM M UX HopMa peakiuuu. CBoiicTBa MOAU(PUKAIIMOHHON
W3MEHUYUBOCTH.

HacnenctBeHHas, WM TIeHOTHNHMYECKAas W3MEHYMBOCTb. KoMOMHATHBHAas W3MEHYMBOCTb.
Meiio3 ¥ TOJIOBOM TPOIECC — OCHOBA KOMOMHATHMBHOW HM3MEHYMBOCTH. MyTalmoHHas
n3MeH4YMBOCTh. Kiaccugukanuss Myranuil: reHHble, XpOMOCOMHBIE, FreHOMHble. YacTtoTa u
NpUYMHBl  MyTanuid. MyrtareHnble  (QakToppl. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HACJIEICTBEHHOMN U3MEHUYUBOCTH
H. U. BaBunosa

IIpakTHYeckoe 3aHsATHE

Ne 7 Pemenue 3aaa4 Ha OIpEACICHUC BCPOATHOCTH BO3HHMKHOBCHHUA HACICACTBCHHBIX
IIPU3HAKOB IIPHU PA3JIMYHBIX THIIAX BSaHMOﬂeﬁCTBHH I'€HOB, COCTaBJICHUC T'€CHOTUIIMYCCKUX
CXCM CKPCIIMBAHUA

Tema 5.4.
I'eHeTnka yenoBeka

Conepxanue yueOHOro Marepuasa

I'enetnka uemoBeka. Kapumotum dyenmoBeka. OCHOBHBIE METOJbI TCHETHKH YeEJIOBEKa:
reHealoTHYecKuil, OJNM3HELOBBIA, LIUTOTCHETUYECKUN, OMOXUMUYECKUH, MOJIEKYISIpPHO-
reHetndeckuii. COBpEeMEHHOE OIPEACIICHUE TCHOTHUIIA: IOJHOTCHOMHOE CEKBEHHUPOBAHME,
TeHOTUIIMPOBaHKe, B TOM uuncie ¢ nomoinbto [11P-ananuza. HacnenactBenHbie 3a001eBaHms
YyeloBeKa: TeHHble O0oNe3HH, OONe3HM ¢ HaclIeJACTBEHHON MpeapachoiiosKeHHOCTHIO,
XpoMocoMHBIe Ooisie3HH. CoMaTudeckhe W TeHepaTUBHbIE MyTalui. CTBOJOBBIC KIETKH.
[MpuHIMOBl  310poBOTO  00paza JKHU3HHW, JAUArHOCTUKH, NPOPUIAKTHKUA U JICYCHUS
TeHeTHYeCKuX  Oomne3Hedl.  Meauko-TeHeTHYecKoe  KOHCYIbTHPOBAaHUE.  3HAUCHUE
MEJUIIMHCKON TEHETUKH B TMPEAOTBPAICHUU U JIEYCHUU TEHETHYEeCKHX 3a00JIeBaHMIA
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YCJI0BCKa

HpaKTI/I‘leCKOC 3aHsATHE

Ne 8 «CocTtaBiieHue 1 aHaJIU3 POAOCIOBHBIX YEJIOBEKa»

Pa3znea 6. DBoaonuoH

Has OHoJIorus

Tema 6.1.
OBOIIOLMOHHAS
TeopHUs
U €€ MECTO
B OHMOJIOTHH

Conepxxanue yueOHOro MarepuaJja

[Ipeanochlnkn BOSHUKHOBEHHUS BOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOPHS U €€ MECTO
B Ouosnornu. BnusHue 5BOJIIONMOHHON TEOpHHM Ha pa3BUTHE OHOJOTMH W JIPYTHX HayK.
CeunerenbcTBa 3BOMIONMU. [lanieoHTONOrMUECKKE: TOCIIEI0BATENLHOCTD MOSIBJICHUS BUIOB B
MaJI€OHTOJIOTUYECKON JIETOMHCH, Nepexo/Hble (GopMmbl. buoreorpaduueckue: cXoACTBO H
paznuuue ¢ayH u GIop MATEPUKOB U OCTPOBOB. DMOPHUOJIOTHYECKUE: CXOJCTBA U PA3IHUUS
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUHBIX. CPaBHUTEIbHO-AHATOMHUYECKHE: TOMOJIOTUYHBIE,
AQHAJIOTMYHBbIE, pYyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJNEKYIIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX MYyTeH Yy BcexX
YKUBBIX OPraHU3MOB.

OpommoroHHass Teopusa Y. JlapBuna. IIpennocbulku BO3HMKHOBEHMS JapBUHU3MA.
JIBuKyImyre Cuiibl HBOJIOUMKM BHAOB 10 JlapBuHY (M30BITOYHOE pa3sMHOXKEHHE MIpH
OTPaHUUYEHHOCTH PECYpPCOB, HeolpeaeiaéHHas WU3MEHUYHUBOCTh, OOopb0a 3a CyYIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuUKpO3BOTIOLMS

Copep:xaHue y4eOHOIro MmaTepuaja

Cunrerndeckas Teopusi 3Bosoruu (CTD) u €€ OCHOBHBIE TOJIOKEHUS. MUKPOIBOTIOIHS.
[Tomynsimus Kak eAMHUIIA BUIA U SBOIIOIUH.

JBuxymue cuiibl ((akToOpbl)3BOJIIONUK BHUIOB B Mpupoje. MyTalMOHHBIA Mpolecc H
KOMOMHATHBHAsT M3MEHUYUBOCTh. [lomynsuunoHHble BOJMIHBI U Apeiid reHoB. M3omnsuus u
murpauusa. EcrectBeHHBIH 0TOOp — Hampasisitomui  Qaktop sBomonun.  Dopmbl
ecTecTBeHHOro otbopa. I[IpucrnocoOneHHOCTh OpPraHu3MOB KaK pe3yNbTaT HBOJIIOLMH.
[Ipumepsl npucnocobneHuit y opranu3zMoB. Apomopdo3bl U HAMOAAaNTanuu. Bua u
Bu000pazoBanue. Kpurepuu Buga. OcHoBHBIE (GOPMBI BUI000pa30BaHus: reorpaguueckoe,
9KOJIOTHYECKOe

Tema 6.3.
MaxkponsBosnrorus

Conepxanue yueOHOro Marepuasa

MaKpOBBOJ'HOI_II/IH. cDO]I)MI:I 9BOJIIOIIMH (1)I/IJ'IeTI/I‘leCKa$I, AUBEPICHTHAA, KOHBCPICHTHAA,
TapaJijICJIbHasl. HeO6paTI/IMOCTB 9BOJIIOIIMH

IIpakTHYecKoe 3aHATHE

Ne 9 «CpaBHeHue BIIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO»
i «Onuca"yue NpucnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay

OK-01, OK-02,
OK-04
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Pasznen 7. Bo3HHKHOBEHHE H Pa3BUTHE KU3HU HA 3emute

Tema 7.1.
3apoxeHue
" PA3BUTHUC )XKU3HU

Conepxxanue yueOHOro Marepuaja

JloHayuHble TIPEACTABICHUS O 3apOXKAEHUU >KM3HM. HayuHble runoTe3bl BO3SHUKHOBEHMUS
KU3HU Ha 3emJie: a0MoTeHe3 U NaHCHepMus. XUMHUYECKas SBOIONMUSA. AOUOTEHHBIM CUHTE3
OpraHMYECKHUX BEILIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IOATBEPHKIACHUE
XUMUYeCcKor sBosonuu. HavanbHuele sTambel Omosoruueckoit spomtouuu. ['mmoresa PHK-
Mupa. PopMupoBaHHE MEMOpPAaHHBIX CTPYKTYp U BO3HMKHOBEHHME IMpPOTOKIETKH. llepBbie
KJIETKU U UX 3BOJItOLUsL. POPMUPOBAHNE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm U nepuogam. Karapxeil. Apxeiickas U mpoTepo3oicKas
apbl. Ilanmeosoiickast spa u e€ mnepuonbl: KeMOPHICKUM, OPIOBUKCKHM, CHIIYpUHCKUH,
JIEBOHCKHI, KAMEHHOYTIOJIbHBIN, NEPMCKHI. Me3030McKas 9pa U €€ MepUobl: TPUACOBBIM,
IOpcKuid, MenoBoi. KaitHo3olckas »spa W €€ mnepuoibl: MaleOreHOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIH.

Tema 7.2.
Cucrema

OpraHu4eCcKoro Mupa.

Copep:xanue y4eOHOro marepuaja

Cucrema OpraHM4yecKoro Mupa Kak OTpakeHHe 3BoJitolMU. OCHOBHBIE CHCTEMaTHYECKHE
IPYNIbl OPraHU3MOB. XapaKTepUCTHKA KIMMaTa M TeoJIOTHYecKuX IpoieccoB. OCHOBHbIE

[Ipoucxoxaenue 9Tanbl SBOJIOIUHM PACTUTENBHOTO W JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHud u
YyenoBeKa — KUBOTHBIX. [losiBiIeHHE, paclBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.
AHTPOIIOTEHE3 DOBOJIONMS  YE€JIOBEKa. AHTPOMNOJIOTHSI Kak Hayka. Pa3BuTue mpeAcTaBiICHHN O
MIPOUCXOXKICHUM YeJoBeka. Metoapl u3ydyeHHsl aHTpororeHe3a. CXOJCTBAa U paziUyuus
YyeloBeKa M SKUBOTHBIX. CHCTeMaTH4yeckoe TMOJ0XKEeHHe ueloBeKa. JIBKyrine CHiibl
(dakTopel) antpomorene3a. HacneacTBeHHas HM3MEHUYMBOCTh M €CTECTBEHHBIH OTOOD.
OO61ecTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAHM TPy/1a, MBIIIUICHHUE, PeUYb
Tema 7.3. Conep:xaHue y4eOHOro MmaTepuasa

OCHOBHBIC craanu
3BOJIFOIMH YCJIOBCKa

OCHOBHBIE CTaJUU W BETBU SBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UYUenoBEK yMelbli,
UYenosek npsamMoxosmui, YeaoBek HeaHIepTalbCKui, YemoBeK pa3yMHbIH COBPEMEHHOIO
tuna. Haxoku nckomaemMbIX OCTAHKOB, BpEMs CYIIECTBOBAaHHUS, 00IACTh PacpOCTPaHEHHS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAHSL.

UYenoseueckne packl. OCHOBHbIE OOJBIIME pachl: €BpomeouaHast (eBpasuiickas), HErpo-
aBCTpajionHas (dKBaTOpHallbHAs), MOHTOJIOMJHAsA (a3uaTcKo-amMepukaHckas). YepTol
MPUCTIOCOOIEHHOCTH TPEICTABUTENEH YEIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBAHMSL.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma

IIpakTHYecKoe 3aHATHE

Ne 10 «IIpucnocobieHHOCTh 4eJdOBEKa K pa3HbIM YCIOBUSIM cpelbl. BrusHue
reorpaguueckoil cpeapl Ha MOP(OIJIOTHIO M (PU3HOJIOTHIO YETOBEKa»

OK-01, OK-02,
OK-04
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Pazjen 8. Opranusmsbl u okpy:xamoumas cpeaa

Tema 8.1. Coaepikanue yueOHOro MaTepuajia 2
Oxosorus DKOJI0TUS KaK HayKa. 3aJJauM U pa3/eibl IKOJIOTHMH. MeTo/1bl 3KOJOTHYECKUX UCCIIEIOBAHUI.
Kak Hayka. Cpenpl DKOJIOTUYECKOEe MHPOBO33PCHHE COBPEMEHHOTO dYenoBeka. Cpelpl OOMTAaHUS OPraHUu3MOB:
AKU3HU. BOJHAs, HA3€MHO-BO3/YyIlHAas, IIOYBEHHAs, BHYTPUOPIaHU3MEHHAs. OKOJOIMYECKHE
DKOJIOTHYECKHE ¢daxTopel. Kinaccubukarmsi 5K0oI0rnyeckux (akTopoB: aOHMOTHYECKHE, OMOTHYECKHE U
(bakTopsI aHTporioreHHble. JleficTBHE JKOJOTHUYeCKUX (HaKTOPOB Ha OPraHu3Mbl. AOMOTHUYECKHUE
(baxTopsI: CBET, Temreparypa, BiakHoctb. Dotoneproausm. [Iprcrnocobnennss opraHu3MoB 2
K JeHcTBUI0O abuoTudeckux ¢aktopoB. buonornueckwe putmbl. buotnueckue ¢GakToOpsl. OK-01, OK-02,
Buapl OMoTHuecKMX B3aMMOJEWUCTBUM: KOHKYpEHIHUs, XWUIIHU4YECTBO. [lapaszutusm, OK-04, OK-07
MYTyalu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEHTpanu3m.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBHUI IJsl CYLIECTBOBAHMSI OPraHU3MOB B IPHPOJHBIX
coo01ecTBax
Tewma 8.2. Coaepxanue yueOHOIro Marepuasa 2
DKOJIOTHYECKHE DKOJIOTUYECKHE XapaKTepUCTUKU momyasuuud. OCHOBHbIE [OKa3zaTelnu IMOMYJISIUU:
XapaKTEePUCTUKHI YHCIIEHHOCTh, IUIOTHOCTH, POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MuUrpauus. JnHamuka 1
MOMYJISITII YUCJIEHHOCTH MOMYJISIIUU U €€ Perysius
IIpakTHYeckoe 3aHATHE 1
No 11 «IToacuér mIOTHOCTH MOMYJISIIIUNA PAa3HBIX BUJAOB PACTEHUID)
Pazgen 9. CooliecTBa M 3K0JOrHYECKHE CHCTEMBI 10 OK-01, OK-02,
Tema 9.1. Conepxanne y4e0HOro MaTepuajia 2 OK-04, OK-07
CooOmiectBa CooOmiectBo  opranu3smMoB  —  OuouneHo3.  CTpykTypsl ~ OHOLIEHO3a:  BHJIOBas,
OpraHu3MOB, MIPOCTPaHCTBEHHAd, Tpoduyeckas (mumieBas). Bunbi-nomunanTel. CBs31 B OHOLIEHO3E.
HKOCHCTEMBI Dkonoruueckre cuctembl (dkocucreMsbl). [lonsarue o0 skxocucreMe U OMOTEOIEHO3E.
OyYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMbI: MPOJYLEHThl, KOHCYMEHTBI, PpPEIYyLEeHTHI. 5
KpyroBopoT BemiecTB M MOTOK 3HEPrUU B dKOcUcTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cet. OCHOBHBIE TOKa3aTeNd SKOCHUCTEMBI: OuoMmacca,
MPOIYKIHSL. DKOJOTHYECKUE MUPAMUJIBL: MPOIYKIIMH, YUCICHHOCTH, OrMoMacchl. CBolicTBa
HKOCUCTEM: YCTOWYMBOCTb, caMoperyisnus, pazsutue. Cykueccus
Tema 9.2. Conepxanue y4eOHOro Marepuasia 2
IIpuponusie IIpupoaHble 5KOCHUCTEMBI. OKOCHCTEMBI pPEK U 03€p. OKOCUCTEMA XBOWHOIO WM
9KOCHCTEMBI LIMPOKOJINCTBEHHOTO jeca. AHTpOIIOTreHHbIE 9KOCUCTEMBI. ATpO3KOCHCTEMBI.
VYpboskocucrembl. buonornueckoe M XO3AHCTBEHHOE 3HAUEHUE arpodKOCHUCTEM U 2

ypOoskocucteM. buopaszHoobOpasue kak ¢akTop ycroifumBocTtu 3kocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HooOpa3us Ha 3emie
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Tema 9.3.
buocdepa —
rio0anbHas

JKOCHCTEMa 3eMIIH

Conepxanue yueOHOro MarepuaJja

VYuenue B. . Bepnanckoro o 6uoctepe. ['panuipl, coctaB u cTpykrypa 6uochepsl. XKupoe
BemiectB0 U ero Qynkmun. OcobeHHOCTH OHOChephl Kak TI00aTbHOW 3KOCHCTEMBI.
JluHamu4yeckoe paBHOBecHEe U oOpaTHas CBsi3b B Ouochepe. KpyroBopoTbl BelIecTB U
OMOTeOXMMHUYECKHE IHKJIBI JJIEMEHTOB (yriaepoia, a3oTra). 30HAIBHOCTH OHOCHEpHI.
OcHOBHBIE OMOMBI CYIITH

Tema 9.4. IIpodeccuonanbHO OpPHMEHTHPOBAHHOE cojep:KaHue (co/ep:KaHUe NPUKJIATHOTO
Bnusnane MO/1YJIfA)
AHTPONOTEHHBIX YenoseuecTtBo B 6Mochepe 3emsin. AHTpOIOTreHHble U3MEHEHUs1 B 6uocdepe. ['mobdanbHbIE
(hakTopoB Ha skojoruueckre mpodiembl. CocyliecTBOBaHUE TPHUPOABI M dYenoBeuecTBa. CoxpaHeHue
onochepy O0uopa3zHoOoOpa3usi Kak OCHOBa ycroiiumBocTu Ouocdeprl. OcHOBa palMoOHAIbHOTO
yIOpaBJiIeHUS TPUPOJHBIMH pECypcaMHd W WX HCIOJb30BaHHe. JloCTKeHUs OWOJIOTHH U
OXpaHa IPUpPOIBI
IIpakTHyeckoe 3aHsITHE
Ne 12 «IIpodunaktuka npodeccnoHaqIbHBIX 3a00J€BaHUII
Tema 9.5. IIpodeccnoHaILHO OPHEHTHPOBAHHOE COAepKaHMe (coaep:kaHUe TNPHUKJIIATIHOIO
Bnusiaue counanbHo- | MOayJIst)
9KOJIOTUYECKUX 310pOBbE U €ro coctapisouire. MakTophl, MOJIOKUTENBHO U OTPULIATENIBHO BIIUSIOIINAE Ha

(hakTOpoB Ha
3I0pOBBE YETIOBEKA

opraHu3M uejoBeka. [IpoOsemMa TEXHOTEHHBIX BO3JCUCTBHII Ha 3I0POBBE HYEIOBEKA
(?7IeKTpOMAarHuTHBIC TIOJS, OBITOBAas XWUMHS, W30BITOYHBIC IIIYMBI, paaudanus W T.IL).
ApnanTands opraHuM3Ma d4eloBeKa K (akTopam OKpykaromed cpenpl. [IpuHIUIIBI
dbopmupoBanus 30poBbecOeperatoiiero noseaeHus. dOusnyeckas akTUBHOCTh U 370POBBE.
broxumuueckre aciekThl paliioHaIbHOTO TUTAHUS

JlabopaTropHble 3aHATHS

Ne 3 «Bnusnue abnotuyeckux (HakTOpoB Ha YeIOBEKa» (B KaUeCTBE TPUITEPOB, CHUKAIOIINX
paboToCTIOCOOHOCTh,  HCIIOJIB30BATh  YCIOBUSA  OCYIIECTBICHUS  MPOQecCHOHAIBHON
JeSITeNILHOCTH: IITyM, TeMIeparypa, pundeckast Harpy3ka u T.1.)

Paznea 10. Cenexuusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOT U

Tema 10.1.
Cenexuusa
KaK HayKa U Mpoliecc

Conepxanue yueOHOro Marepuasa

Cenekuus Kak Hayka W Ipolecc. 3apoXkICHUE CeleKUMH U aomecTukauus. Yuyenue H. U.
BaBuiioBa 0 1eHTpax MHOroo0Opasus M TPOUCXOXKACHUS KYIbTYpHBIX pacTeHuid. LIeHTpsI
MPOUCXOKACHUS JIOMAIIHUX >KUBOTHBIX. CopT, mopoja, mrtamMMm. COBpEMEHHBIE METO]IbI
CEJICKIIUH. MaccoBbiit
W WHIWBUIYaTbHBIH OTOOpPHI B CENEKIMU PACTeHHUU M KHUBOTHBIX. OIIEHKa JKCTepbepa.
brnnskopoicTBeHHOe ckpemmuBanue — MHOpuauHT. Yuctas nuHus. CKpelnuBaHUE YHCTBIX

OK-01, OK-02,
OK-04, OK-07
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muauid. ['ereposuc, wiam rubpuaHas cuia. HepoacTBeHHOE CKpelmuMBaHuE — ayTOPHIMHT.
Otnanénnas rubpuamzanus u e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 W IOJIydCHHE
MOJUIUIONJOB. JIOCTHIKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPIraHU3MOB

Tema 10.2. Cojaepikanue yueOHOro MaTepuajia
OcHoBBI buorexHonoruss kKak oTpacib NIPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTambl CO3JaHUS
OMOTEXHOJIOTHH pexomOunantHoi JIHK m Tpancrennpix opranusmoB. Kierounas mmxenepus. Kierounsie
KYJIBbTYpBI. MUuKpOKIIOHaIBHOE pa3sMHOXEHHUE pacTeHuN. Kitonuposanue
BBICOKOIIPOJTYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U 3TUYECKHE
npoOnemsl. 'MO — renernyecku MoIU(UIIMTPOBAHHBIE OPTraHU3MBI
Tema 10.3. IIpogeccuoHaibHO OpPHEHTHPOBAHHOEe cojAep:kaHWe (coAep:KaHUe TPHUKJIATHOIO
buorexnonornu MO/1YJIfA)
B KM3HU K nipodeccnu | OCHOBHBIC HANIPABJICHHS COBPEMEHHOM OMOTEXHOJIOTHH B MPO(ECCHOHANTBHOM JeATSIbHOCTH
YeJI0BEKA. Meto sl OMOTEXHOJIOTUH. OObeKThI OMOTEXHOJIOTUH. OTHka
OMOTEXHOJIOIMUECKUX

U TEHETHYECKHX OKCIepUMeHTOB. llpaBmwia monmcka W aHanmm3a OMOIKOJIOTHYECKON
nHpopmanuu

U3 pa3jMyYHbIX UCTOYHHMKOB (Hay4yHas W y4yeOHO-Hay4yHas JIMTEpaTypa, CPeICTBa MacCOBOM
nHpopMmanuu, cetb HTEepHET U Ipyrue)

IIpakTHYecKoe 3aHATHE

Ne 13 Keiicel Ha aHanu3 WHGOPMAIMK O HAYYHBIX JOCTIKCHHUSIX B 00JJACTH T'€HETUUYECKHUX
TEXHOJIOTHH, KIIETOYHOW WHKEHEPUH, TUIIEBBIX OMOTEXHOJIOTHl.

Ne 14 3ammra kelica: mpeacTaBICHUE PE3YJIBTATOB PEIICHHUS KEUCOB (BBICTYILUICHHUE C
MIPE3CHTAINCH )

Paznen 11. Pemienue k

elficoB B 00J1aCTH OMOTEXHOJIOT Ui

Tema 11.1.1.
buorexnoigorun
B IIPOMBIIIJIEHHOCTH

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJAep:kaHHe (CoAep:KaHHe TPHUKJIAJTHOTO
MO/1YJIfA)

Pa3BuTue mpoMBIIUIEHHONH OMOTEXHOJOTHA M €€ MPUMEHEHHE B JKU3HM 4YeJOBeKa, MOUCK U
aHayu3 UHQPOPMAIMK U3 PA3IMYHBIX UCTOYHUKOB (HaydHas U y4yeOHO-Hay4dHas JIUTEparypa,
cpencTBa MaccoBoi nHpopmaImu, cetb MHTepHeT u npyrue)

IlpakTHyeckue 3aHATHSA

Ne 15 Keiicel Ha aHanu3 nHGpOpMANMU O PAa3BUTUU MPOMBIIIJIEHHON OMOTEeXHOJIOTHH (110
MUHHU-TPYIIIaM).
Ne 16 3ammura Keiica: NpeACTaBICHUE PE3YJIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C
Ipe3eHTarIuen)

OK-01, OK-02,
OK-04, OK-07
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Tema 11.1.2. IIpogeccuoHaIbHO OPHEHTHPOBAHHOE cojAepkaHue (coAeprkaHHe MPHUKJIATHOIO 2
CoruanbHo- MOYJIs1)
9TUYECKHE ACIEKThI | DTUUYECKUE aCIEKThl Pa3BUTUS OMOTEXHOJOTUI U IPUMEHEHHUE UX B )KU3HH YEJIOBEKA, IIOUCK
OMOTEXHOJIOTHIA U aHanu3 MUHPOpMALMM M3 pa3IMYHBIX MCTOYHUKOB (HayyHas H ydeOHO-HaydHas
JUTepaTypa, CpeicTBa MaccoBoi nHpopmanuu, cetb HTEpHET U ipyrue)
IIpakTHuyeckune 3aHATHS 4
Ne 15 Keiicel Ha aHasIM3 MHPOpPMALUKM 00 3TUYECKUX aCHEKTaX pa3BUTHsI OMOTEXHOJIOTUH (TI0
MUHU-TPYIIIaM).
Ne 16 3ammura keiica: npeacTaBieHHE pe3YyJIbTATOB pELIEHUS KEHWCOB (BBICTYIUJICHHE C
MIPE3CHTAIIHNECH)
Tema 11.1.3. IIpodeccuoHAILHO OPHEHTHPOBAHHOE cCoAep:KaHHMe (CoAep:KaHUe NPHKJIATIHOIO 2
buorexnonornu MO/1YJIfA)
U TEXHUYECKUE Pa3Butne OHOTEXHOJOTMH C TPUMEHEHHWEM TEXHHYECKHX cucTeM (OMOMHKEHepHs,
CUCTEMBI ouonHpopmaTtrika, OMOHHMKA) W UX NPUMEHEHUE B KHU3HU YEJIOBEKa, IMOUCK M aHaJIu3
uHpoOpMallUd U3 Pa3IUYHbIX HCTOYHUKOB (HaydyHas U ydeOHO-HaydHas JHTepaTypa,
cpeacTBa MaccoBoi nHGopmaiuu, cetb HTepHeT u npyrue)
IIpakTHYecKHe 3aHATHSA 4
Ne 15 Keiicet Ha aHanu3 wHOOpPMAIMM O pa3BUTHU OHOTEXHOJOTHH C TPUMEHEHUEM
TEXHUYECKUX CHCTEM (T10 MUHH-TPYIITIaM).
Ne 16 3amura keiica: TpencTaBiIeHHWE PE3YIbTATOB PEIICHHS KEWCOB (BBICTYIUICHHUE C
MIPE3CHTAIHCH )
IIpome:kyTounas arrecrauusi 1udPepeHpoBaHHbIN 3ayeT
Bcero: 72

B pa3zpnesie 11 Pemienue keiicoB B 00/1aCTH OMOTEXHOJIOTMi BHIOMPAaeM OJHY U3 NPeII0KeHHBIX TEeM.
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3. YCJIOBUS PEAJIM3AILIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCIHUIIVIMHbI
3.1. las peanu3anuu NporpaMmbl AUCHMINIMHBI NPeIyCMOTPEHBbI CJIeAyHole clenuaJbHble
MOMeIleHHsI:

Kabuner «EcTecTBEHHOHAYYHBIX MUCHMIUIMH» OCHAIIEH B COOTBETCTBHU C M. 6.1.2.1
oOpa3oBaTenbHON Tporpammbl 1Mo crnenuanbHocTh 09.02.12 TexHuueckass dKCIUTyaTarus W
COINPOBOXKAECHUE NH(POPMALIMOHHBIX CUCTEM.

3.2. NudopmanuoHHOe ofecrieyeHne peasn3aluu NporpaMmmMbl

B xabunere wuMeEIOTCA: pa3JaTOYHbIE II€UaTHbIE MNOCOOMWS; TECTOBBIE 3aJaHUS IO
M3Yy4aeMbIM T€MaM; TECTOBbIE 3aJIaHUs JJIs TEKYIIEro ¥ UTOrOBOTO KOHTPOJIS 3HAHU; MaTepHall
JUIS. UHOUBUYAJIbHBIX 3a/1aHUH.

JUia  peanuzanuu nporpamMMmbl  OMONMOTEUHBIM (OHA KOJIEAKa HMMEET Pecypchl,
peKoMeHayeMble I UCIOJIb30BaHus B 00pa30BaTeIbHOM IMpoliecce:

DIEKTPOHHBIE HCTOYHUKHU

» DOBC «3nanunym» https://znanium.com/
> DOBC «Jlanby https://e.lanbook.com/
JlocTynl K SJIEKTPOHHBIM pecypcaM BO3MOXKEH 4Yepe3 JUYHbIA KaOWHeT, mapoib s

JOCTyNa  MPEAOCTaBIsIeTCST B WHMOPMAIMOHHO-OMONMHMOTEeYHOM  1ieHTpe  (DUHAHCOBO-
TEXHOJIOTUYECKOTO KOJUIE[Ka.

3.2.1. OcHoBHbIE U3TAHUS

1. buonorus : 6a30BbIi ypoBeHb : yueOHUK / W. b. Aradonosa, A. A. Kamenckuii, B. W.
CuBormnasoB. — 2-¢ m3., ctep. — Mocksa : [Ipocsemenune, 2025. — 271 ¢. — ISBN 978-5-
09-121341-6. — TekcT : anmeKkTpoHHBIN // JlaHb : 37IEKTPOHHO-OMOMUOTEYHAs] CHCTEMa. —
URL: https://e.lanbook.com/book/472913

2. AradonoBa, 1. b. buonorus : 6a30BbIii ypoBEHb : MPAKTHKYM : ydeOHOe mocodue / U. b.
Aradonosa, B. 1. CuBornazoB. — 2-e uz., crep. — Mocksa : [Ipocsemenue, 2025. — 112 c.
— ISBN 978-5-09-121342-3. — Tekcr : anekTpoHHbIH // JlaHb : 3JeKTpOHHO-OUOIMOTeUHAs
cuctema. — URL: https://e.lanbook.com/book/472916

3. buonorus : 10-ii xnacc : 6a30BbIi ypoBeHb : yueOHUK / B. B. Ilaceunuk, A. A. KameHckuid,
A. M. Py6noB [u np.] ; mox pemakiueirr B. B. [laceunuka. — 6-e usm., crep. — Mocksa :
[Ipoceemenue, 2024. — 223 ¢. — ISBN 978-5-09-112164-3. — Texkcr : anekTpoHHbIH // JlaHb
: BIIEKTPOHHO-O0nOmmoreynas cucrema. — URL.: https://e.lanbook.com/book/437336

4. buonorus: 11-ii knacc: 6a30Bblit ypoBeHb : yueOHuk / B. B. [laceunuk, A. A. Kamenckuii, A.
M. Py6uos [u ap.]. — 6-e u3a., ctep. — Mocksa : [Ipocsemenue, 2024. — 272 c¢. — ISBN
978-5-09-112165-0. — Texkcr : amekTpoHHbIH // JlaHb : ANEKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/409211
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4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHUA

OBIIIEOBPA3OBATEJIBbHON JUCIHUATIIAHBI

KoHTpoib M OlEHKA pEe3yabTaTOB OCBOCHHS 00Ie00pa30BaTEIIEHON TUCIIUILIAHBI
pacKpbIBalOTCA Yepe3 AUCLUIIMHAPHBIE PE3YJbTaThl, HANpaBICHHbIE HA (OPMUPOBAHUE OOIINX
1 TIpo(heCCUOHATBLHBIX KOMIICTCHIIUHI TI0 pa3ziesiaM U TeMaM COJIepKaHus yaeOHOTro MaTepHraia.

Oo0wmas/npoge Pazgen/Tema Metoab! n (pOpMBI KOHTPOJIS
CCHOHAJIbHAsI
KOMIIETEHIIUS
OK 01 P1,T13,T.14,T.1.5, | ®poHTaNbHBINA OIIPOC
T. 1.6, OnenuBaemasi AUCKYCCHS IO BOIIPOCAM JIEKIIMH
P2, T.2.7, Pa3zpaboTka rimoccapus
P4,T.41,T4.2, TA43, | Pemenue 3amau
T.4.4,TA4.)5, TectupoBanue
ITo/cP5,T.5.1, T.5.2. Brinonnenue kevica
OK 2 P1, T1.1,T1.2, T 1.3, T. | ®poHTaNnbHBIN ONPOC
1.4, T.1.5 T.1.6,T. 1.7, | 3anonHenue TadIHIbI
T.18, T. 1.9, 3anojgHeHue CpaBHUTEIHLHOM TaOIUIIbI
P.2,T.2.1, T.2.2, T.2.3, Brinonnenue u 3ammuTa
T.2.4,T.2.5 T.2.6, 1ab0paTOPHBIX padoT
T.2.7,T.2.8, T.2.9, Pa3zpabotka MeHTaTBHOM KapThl Pa3paboTka
T.2.10, T.2.11, rioccapus
P3,T.3.1,T.3.2, T.3.3, | Pemenue 3agau
T.3.4, T.3.5, TectupoBanue
P4, T4.2 T.4.3,T44, [ToaroToBka yCTHBIX COOOITIEHUH C TIpe3eHTaIneH
[Mo/cP5,T.5.1, T.5.2. OO0cyxIeHre TT0 BOIIPOCaM JIEKITHH
Pa3paboTka riaoccapus
Pa3zpaboTka neHT BpeMeHn
BrimonHenue keiica
OK 04 P1,T13,T.14,T. 1.7, | ®poHTaibHBIN ONPOC
T. 1.8, [ToaroToBka yCTHBIX COOOIEHUH C
P2,T.2.1, T.2.3, T.2.6, npe3eHTaluen
T.2.8,T.2.9, T.2.10, BrinosHeHue u 3aiura
T.2.11, 1a00paTOPHBIX paboOT
P3,T.3.1,T.3.3,T.3.4, | OuenuBaeMas JUCKYCCHs [0 BOIIPOCAM JIEKLIUH
T. 3.5, [ToaroToBKa yCTHBIX COOOIIEHUN C TIpe3eHTaIuei
P4, T4.5, OO6cyx1eHre o BOIpocaM JeKIUU
[MTo/cP5,T.5.1, T.5.2. Pa3pabotka nents Bpemenu OueHuBaemast
JUCKYCCHUS
Pa3paboTka MEHTaIbHON KapThl
TectupoBanue
BrinonHenue kerica
OK 07 P4, T.41,T.42,T.43, | TecrupoBanue

T.4.4, TA4.5,

Pa3paboTka rioccapus
Pemenue 3amau
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