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1. OBIIIAA XAPAKTEPUCTUKA PABOYE ITPOTPAMMBI
OBII[EOBPA30BATE/IbHOM JUCIIUIUIVNHEI «BUOJIOT S1»

1.1. Mecto aucyumuiveel B cTpykrype OII CIIO

OO1ieobpa3oBatenbHass — AUcLUIUIMHA — «buosorusi»  sBfsieTcss  00s13aTeIbHOM — YaCThIO
ob1rieoOpa3oBarelbHOTO I[MK/Ia 0Opa3oBaTesibHOM mporpammbel B cootBerctBuu ¢ PI'OC CIIO mo
crietanbHOCTH 40.02.021IpaBooXpaHuTeibHas JeATe/IbHOCTb.

1.2. Iles1 ¥ ny1aHUpPYyeMBle pe3y/IbTaTbl 0CBOCHUSA JUCLUILIMHBI

1.2.1. llesu fUCLUIIIMHBI

CopepkaHue TIpOrpamMMbl 0011je00pa3oBaTe/bHON AUCLUIUTMHBI «bUoorusi» HampaBIeHO Ha
JOCTID)KEHUE DPe3y/bTaTOB ee W3yueHWs B COOTBeTCTBUM C TpeboBanusmMu PI'OC COO c yuerom
nipodeccruoHanbHoU HampasieHHoctd PI'OC CIIO. Lens u3yuyeHus: AUCLUIUIMHBL «buonorusi» Ha
0a30BOM ypOBHe — OB/IaZieHWe OOyuaroIMMHUCS 3HAaHUSIMU O CTPYKTYPHO-(DYHKI[MOHA/IBEHOU
OpraHu3alvy >KUBbIX CHCTEM Pa3HOTO PaHra W NpuobpeTeHHe YMeHUI WCTIONb30BaTh 3TH 3HAHUS IS
I'PaMOTHBIX [IEMCTBUN B OTHOIIIEHUH OOBEKTOB >XUBOM MPHUPO/BLI U PEIeHUsT PA3/IMUHbIX XXKU3HEHHBIX
ripobsiem.

IlocTwkeHue 1jed U3yueHus JUCIUILIMHBI «brosiorusi» Ha 6a30BOM ypoBHe 00ecrieurBaeTCst
pelleHreM CJ1e[yIoLUX 3a/a4:

o OCBOEHHE OOyYarolIMMUCS CHUCTEMbl 3HAHWK O OWOJIOTMUECKUX TEOpUSX, YUEHHSX,
3aKOHax, 3aKOHOMEpDHOCTSIX, TUIOoTe3aX, [paBWlaX, CAy)KallluX OCHOBOW [J/s1 (OpMUpOBaHUS
Tipe/iCTaBIeHUN 0 eCTeCTBeHHO-HayUHOU KapTHHe MHpa,

0 MeTOoJlaX Hay4YHOTO MO3HaHWs, CTPOeHUH, MHOT000pa3uy U 0COOEHHOCTSIX YKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHW3alliH, BbIIAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX UCC/IeJOBAHUSX B OMOIOTUY;

J (hopmupoBaHe y o0yuarIuxcs T03HaBaTe/IbHBIX, VHTEeJUIeKTYyaTbHbBIX
U  TBOPYUECKUX CIOCOOHOCTEM B  TMpOI[eCcCe  aHajW3a JIaHHBIX O  MYTIX  pa3BUTHS
B OMOJIOTMM HAayUHBIX B3TJIS/IOB, W€l U TOJXOA0B K M3yUEHWIO >XMBBIX CUCTEM DPa3HOTO YPOBHS
OpraHu3aluu;

o CTaHOBJIEHWe Yy OOydarommxcsi o0u[el Ky/bTyphl, (YHKIMOHAIBHONW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSICHATh W OLEHWBATb SIBJIEHWs OKPY’KaloIlero MHUpa >KUBOM TPHUPOJbI Ha
OCHOBAHWU 3HAHUM U OTIBITA, TIOJYUeHHBIX TIPY U3yueHUr OUO0JIOTHHY;

J (hopMHUpOBaHMEe y 00YUAIOLUXCS YMEHUH WITFOCTPUPOBATh 3HaUeHWe OMOI0rMuUecKux
3HAHWM B MPAKTUUECKOU JiesITe/TbHOCTU YesioBeKa, Pa3BUTUU COBPeMEHHBIX MeJIULIUHCKUX TeXHOJIOTHM
Y arpoOUOTEeXHOIOTUl;

J BOCITMTaHWe YOeXIEHHOCTH B BO3MOKHOCTH TIO3HAHUSI Ue/IOBEKOM JKMBOMW TPUPO/IB,
HEoOXOMMOCTH Oepe)KHOr0 OTHOIIIEHUS K HeH, COOJIoZIeHHs STMUeCKUX HOPM TIpU TPOBEeEeHUH
O10/I0OTMUeCKUX UCCIeJOBaHuM;

o OCO3HaHMe L[eHHOCTH OMOJIOrMYeCKHUX 3HAHUM [I/Is TIOBBILLIEHNsS] YPOBHS 9KOJIOTMYeCKOU
KYJIbTYPBI, 17151 (POPMHPOBaHUSI HAyUYHOI'O MUPOBO33pEeHHUS;
J NpUMeHeHWe TIPUOOpDeTEéHHbIX 3HAaHWH W yMEHWM B TIOBCEJHEBHOM JKU3HU

[JIs1 OLIEHKHU TIOC/Ie/ICTBUM CBOEH /1esiTe/TbHOCTH 110 OTHOLIIEHUIO K OKpYyKarollleli cpefie, COOCTBEHHOMY
3/10pOBbI0, 000CHOBaHUE U COO/IOIeHHe Mep TTPOGMUIAKTUKY 3a001eBaHUH.



1.2.2. IlnanupyemMsie pe3yabTaThl 0CBOEHHs 0011e00pa3oBaTe/IbHOM JUCHUILIHHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.
Ocoboe 3HaueHWe AUCLMIUIMHA UMeeT rpu popmrpoBanuu 1 pa3sutuu OK u ITK.

Kop | Tlnanupyemblie pe3y/ibTaThl 0CBOCHHS JUCIUIUTHHBI

HauMeHOBaHUe

q’OPMHPYEMij O6mue JUcuunIMHapHbIe

KOMIeTeHI[ul

OK 01. Beoibupath | JIMUHOCTHBIE pe3y/bTaThl [O/DKHBI OTpakaTb B dactu: | [IP6 1. CdhopMUpOBaHHOCTb 3HAaHUKM O MeCTe U POJH

CrIocoObI  pellleHus | TPYZOBOTI0 BOCIIMTAHUS: ouonoruu

3a/a4 - TOTOBHOCTh K TpY[ly, OCO3HaHWe IIeHHOCTH MacTepCTBa, | B CUCTeMe HayuHOrO 3HaHUs;(PYHKIMOHAIbHON TPaMOTHOCTH

nipodeccCroHaBbHON | TpyZoobue; yesioBeKa JJisl PellieHus XKU3HEeHHBIX MpobsieM.

JesiTeIbHOCTU - TOTOBHOCTb K aKTMBHOU JIeATe/IbHOCTH TeXHOoJyoruuecko u | ITP6 2. ChopMUPOBaHHOCTh YMEHUS PAaCKPhIBaTh COZIEP)KaHUe

NIPUMEHUTe/IbHO K | COLIMAZbHOM HarpaB/ieHHOCTH, CTIIOCOOHOCTh WHHUI[MMPOBATh, | OCHOBOIIOJIATAIOIINX OHOOTMUeCKUX TePMHHOB W TIOHSTHIA:

pa3IMyYHbIM IJIAHUPOBaTb UM CAMOCTOSITE/IbHO — BBITIOIHATH  TaKYHO | XKU3Hb, K/eTKa, TKaHb, OpPraH, OpraHW3M, B/, MOIMYJIsLKS,

KOHTEKCTaM J1esITe/TbHOCTh; 9KOCcHcTeMa, OwuolleHo3, Ouochepa; Mertabommsm (obMeH
- UHTepeC K pas3auuHbiM cdepaM mpodeccroHanbHOM | BelecTB

JesiTeTbHOCTH;
MertanpeiMeTHbIe pe3y/bTaThbl JO/KHBI OTPaXkaTh:

OenazieHre yHUBepCalbHBIMU yUeOHBIMU I103HABaTeTbHBIMU
JIeCTBUSMMU:

a) 0a30BbIe JIOrHYECKHe JeHCTBUA:

- CaMOCTOSITeJIbHO (OPMYJIMPOBaTh U  aKTya/lWd3UpOBaTh
nipobsieMy, pacCMaTpYBaTh ee BCECTOPOHHE;

- yCTaHaB/IWBaTh CYI[eCTBEeHHbIN MPU3HAK UM OCHOBAHUS [I/Isl
CpaBHeHUs1, K/laCCU(PUKAI[UH ¥ 000011IeH s,

- ompefesiATh 1ie/id [JlesATebHOCTH, 3aJjaBaTh IapamMeTphl U
KPUTEPUU UX JAOCTIKEHUS;

- BbISIB/IAITb ~ 3aKOHOMEPHOCTM W  MPOTUBOpeuUusi B
paccMaTpuBaeMbIX SIBJIEHUSX;

- BHOCUTb KODPEKTUBBI B [eiTe/IbHOCTb, OLIeHUBAaThb
COOTBETCTBUE  pe3y/JbTaTOB Lie/isiM, OLIeHUBaTb PUCKU
MOCJ/Ie/ICTBUM [1eATe/IbHOCTH;

- pasBuUBaTb KpeaTUBHOE MbILIJIEeHWe TIDU  pelleHun

JKU3HEHHBIX TIP0o0/IeM
0) 6a3oBbIe MCC/Iel0BATE/IBCKHE [IeHCTBUS:
- BJaIeTb  HAaBBIKAMM  yueOHO-MCC/IeZIOBATeIbCKOM U

M TpeBpallleHWe SHepruM), romeocta3 (caMoperyssius),
OuocuHTe3 Gefka, CTPYKTYpHasi OpraHU3ariyst )KUBBIX CHCTEM,

JMCKDETHOCTb,  CaMOpEryJisiljusi,  CaMOBOCIPOU3BeJeHUEe
(penponykuus), Hac/1e/ICTBeHHOCTD, W3MeHUYMBOCTb,
5HEepPro3aBUCUMOCTb, POCT U  pasBUTHEe,  YPOBHeBas
opraHu3arys.

ITP6 3. ChopMHUPOBAHHOCTb YMEHUSI PACKPBIBATh CO/I€PyKaHUe
OCHOBOIIO/IAralONX OMOOTMYECKMX TEOPHUH U THIOTe3:
K/IETOYHOM, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIFOLIMOHHOM,
TIPOUCXOXKAEHUS )KU3HU U YesioBeKa.

I[MP6 4. CdopMUpPOBAaHHOCTH  YMEHHSI  PACKpbLIBaTh
OCHOBOMOJIararoLye Ouosioruueckye 3aKOHBI u
3akoHoMepHocTH (I'. Mengens, T. Moprana, H.1. BaBusioga,
2. I'ekkers,
®. Mronnepa, K. bapa), rpaHulibl UX IPUMEHUMOCTH K JKUBbIM
CUCTeMaM.

I[TP6 5. IIpuobOpeTeHWe oOmMbiTa IPUMEHEHUS OCHOBHBIX
METOZIOB HAy4YHOTO TIO3HAHUS, WCII0/Ib3yeMbIX B OHOJIOTUU:
HaOMIoeHUs

W ONnMCaHMid JKMBBIX CHCTeM, IIpOLeCCOB U HBHEHHﬁ;




TIPOEKTHOM [1eSITe/TbHOCTH, HaBbIKAMHU Pa3pelieHus mpoosiem;

- BLISIB/IATD MIPUYUHHO-CJIe/[CTBEHHBIE CBSA3U "
aKTya/IM3UpOBATh 3a7lauy, BBIJBUTATh THUIIOTE3y €e pelleHus,
HAaXOJWUTh  apryMeHTbl [/ [OKa3aTeJbCTBa  CBOMX
YTBEp>K/IeHHH, 3a/laBaTh MTapaMeTPbl ¥ KDUTEPUH PELleHMs;

- aHa/M3UPOBaTh IIOJyUEHHbIE B XOJ|e PELIeHHs 3a7aud
pe3y/bTaThl, KPUTHUECKH OI[eHWBAaTh WX [OCTOBEPHOCTh,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YC/IOBUSIX;

- pa3pabaThIBaTh TIaH pellieHus MPoOIeEMbI C YUeTOM aHaIM3a
HUMEIOIIUXCS MaTePUaTbHBIX U HEMaTepHalbHbIX PeCYPCOB,;

- yMeTb TI€EPEHOCUTh 3HaHUSI B TIO3HABaTEeJILHYIO U
MPAaKTUUYECKYI0 00/1aCTH )KU3HE1esATeIbHOCTH;

- yMeTb WHTETPUPOBAaTh 3HAHWS W3 Pa3HbIX TPEJAMETHBIX
obsacrets;

- BBIBUTATb HOBBIE W/IEH,
TIOJIXO/IbI U PeIIeHusI

npegjiaraTb OpHUIvHA/IbHBIE

OpraHv3ali W IIpOBeeHUA O1O/IOTUUECKOT0 3KCIIeprMeHTa,

BBIIBIDKEHUsI TUIOTe3, BbISBJIEHHSI 3aBUCHMOCTH MEXIY
UCC/IelyeMbIMU ~ BeTUUMHAMH, OOBSICHEHUSI  TIOJTyUYeHHBIX
pe3y/bTaToB

1 (opMynupoBaHUsI BLIBOJIOB C HCII0/Ib30BaHHEM HayUHBIX
TOHSITUIA, TEOPUI U 3aKOHOB.

I1P6 6. CdopmupoBaHHOCTb yMeHUst BbI/J|eJIAT
Cyll|eCTBEHHble TIPDU3HAaKKW BHPYCOB, KJIETOK MPOKapUuoOT U
9YKapHOT; OJHOK/IETOUYHbIX U MHOTOK/IETOUHBIX OPraHW3MOB,
BHU/IOB, OOTe01IeH030B U 3KOCUCTeM; 0COOEHHOCTH MPOLIeCCOB
oOMeHa Bel[eCTB W TIPEBpAIlleHUsT SHEPrMA B  KIIETKe,
¢doTocHHTe3a, TIACTUYECKOTO W SHEepreTUUecKoro oOMeHa,
XeMOCHHTe3a, MUTO3a, Melio3a, OTJIOZJ0OTBOPeHus], Pa3BUTHUS U
Pa3MHOXKeHUSl, WHJVBHAYaJbHOIO pPa3BUTUSl  OpraHM3Ma
(oHTOTeHe3a), OOpLOBI 3a CyI|eCTBOBaHWE, €CTECTBEHHOTO
orbopa, BUj000pa30BaHusl, TIPUCIIOCOOIEHHOCTH OPraHKW3MOB
K cpefe o0OWTaHWs, BIUSHUS KOMIIOHEHTOB 3KOCHCTEM,
aHTPOMOTeHHbIX V3MeHeHUH
B 9KOCHCTEeMax CBOEI MEeCTHOCTH,

KpPYTOBOPOTA BellleCTB U NpeBpallleHre SHepruu B buocdepe.
[TP6 7. ChopMHUPOBAaHHOCTh YMEHHsI TIPUMEHSITh IT0/TyYeHHbIe
3HaHWS [ OObsCHeHUs OHOJOTMUeCKUX TIPOLECCOB U
sIBIeHWN, [Jid TIPUHATUS TIPAKTUUeCKUX  pellleHud B
MOBCE/IHEBHOM >KU3HU

c menbio obecrieyeHusi 0€30TIACHOCTH CBOETO 3/10POBbSI U
3[I0POBbsI  OKDY)KAIOLUX JItoflel, COOJoZieHHsl 3/]0pOBOTO
oOpa3a >KW3HHU, HOPM IPaMOTHOTO TIOBEJIeHUsI B OKPY KaroIek
MIPUPO/IHOM cpeze; MOHUMaHue HeoOX0IUMOCTH
WCIIO/Ib30BaHUST  [IOCTYDKEHHWH COBpeMeHHOW Ouonoruu u
OHOTeXHOIOTHH [171s1 pallMOHATFHOTO TIPUPO/IOTIONb30BaHUs.
ITP6 8. CchopMHUPOBAaHHOCTb YMEHUsI pellaTh OHUOJ/IOrHUecKre
3a/jaud, COCTaB/ISITh TEHOTUITNYECKHEe CXeMbl CKpeLUBaHUs
JIUIsl Pa3HbIX TUIIOB Hac/ie[loOBaHUs MPU3HAKOB y OPraHM3MOB,
COCTaB/ISITb CXEMbl TepeHoca BelleCTB W SHePrud B
3KOocucTeMax (Lieny MUTaHUs, MUALLEeBbIE CEeTH).




ITP6 9. CchopMHPOBaHHOCTh YMEHUM KPUTHUECKU OIIeHHWBATh
vHopMaLMio OMOOTHYeCcKoro CojiepyKaHus, BK/IHOUAIOIIYIO
TICeB/IOHayYHble 3HAHUS U3 Pa3/IMYHbIX UCTOUHUKOB (Cpe/iCTBa
MaccoBOM WHGOpMAaLMM, Hay4YHO-TIOMYJsSIpHble MaTepuaJibl);
WHTEpPIpPeTUpOBaTh  3THMYECKHWe  aCrleKTbl  COBPEMEHHBIX
Hcc/iefloBaHU B OWosnorud, MeAuldHe, OHWOTEXHOJIOTHH;
paccMaTpuBaTh  I700a/bHBIE  3KOJOTMUYECKHe  IPO0JIeMbI
COBPEMEHHOCTH, (OpPMHpPOBaTH IO OTHOLIEHUIO K HUM
COOCTBEHHYO TTO3UIIHIO.

I[MP6  10.  CdopMHPOBAaHHOCTb  YMeHHH  CO37aBaTh
COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOITEHUSI Ha OCHOBE
Ouosioruuecko MHGPOPMALIMKU U3 HECKOJBKHUX HCTOUYHHKOB,
IPaMOTHO UCTIO/Ib30BaTh MOHATUMHBIN amapaT OMOIOTHH

OK 02.
HNcrnonb3oBats
COBpeMeHHbIe
CpeAcTBa  TOMCKa,
aHasmm3a

U UHTepripeTalyu
vHdopMalu

¥ MHOpMaLMOHHbIE
TeXHOJIOTHUU Jist
BBITIOJIHEHUS  3a/jau
ripodeccoHa/IbLHOM
JiesITeNIbHOCTU

JINUHOCTHBIE pe3y/bTaTbl [JOJDKHBI
L[eHHOCTH Hay4YHOT'0 TTO3HaHUS:
-C()OpMUPOBAaHHOCTb MHDOBO33p€HHS], COOTBETCTBYIOLETO
COBPEMEHHOMY YPOBHIO Da3BUTUsS HAyKH U OOIeCTBEHHOU
TIPAKTHUKH, OCHOBaHHOTO Ha Juanore KYJbTYD,
CITOCOOCTBYIOILIETO OCO3HaHUI0 CBOEro MecTa
B TOJIUKY/IbTYDHOM MUPE.

MeTamnpeiMeTHbIe pe3y/bTaThbl JO/KHBI OTPaXkaTh:

OeyazieHre yHHBepCalbHbBIMU yUeOHBIMU T103HABaTeTbHBIMU

OTpaXKaTb B YaCTH:

JIeCTBUSMMU:

B) pabora ¢ uHdopMalue:

- BJIA/IETh HaBbIKAMU TIOJTyUeHHUST vHbopMaIuu
M3  HWCTOYHHMKOB  pas3HbIX  TWUIIOB,  CaMOCTOSITEIbHO
OCYIIeCTBJISITh TIOUCK, aHa/m3, CUCTeMaTU3aLI1I0
Y WHTeprpeTaluyo UHGOpMalMKd pa3MUyHbIX BUJOB U (GopM
TIpe/ICTaB/IeHNST;

- OLEeHHBATb [JOCTOBEPHOCTb, JIETUTHUMHOCTD I/IH(l)OpMaL[I/II/I,
€e COOTBETCTBHE IMPABOBEIM M MOPAJ/IBHO-3THUYeCKHMM HOPpMaM

I[MP6 1. CdopMHpPOBaHHOCTb 3HAHWUM O MecTe W POJIH
Ouosorum

B CHUCTeMe Hay4yHOro 3HaHHs;(yHKIIMOHA/IbHOW TPAMOTHOCTU
yeJioBeKa JJIs PelleHUs XKU3HEHHBIX MPo0JieM.

ITP6 7. ChopMHUPOBaHHOCTb YMEHHsI IPUMEHSITh ITOTyYeHHbIe
3HaHWS [ OObsACHEHWS OWOJOTHMUeCKUX TIPOI[eCCOB U
SIBJIeHUM, [ TPUHATUS ~TPAaKTUYeCKUX pelleHud B
TOBCeJHEBHOW »KU3HU

C 1enbio obecrieueHuss 0e301aCHOCTA CBOErO 37I0POBbS U
37I0POBbSI  OKDPY’KalOIUX JIIOJeld, COO/IOIeHHs 34,0pPOBOTO
oOpa3a >KW3HH, HOPM IPaMOTHOTO TIOBeJleHUsI B OKpY KarolLeit
TIPUPOHOMN cpefie; MOHUMaHUe HE0OX0IUMOCTH
WCTI0/Ib30BaHUsl  JIOCTWKEHWM COBpeMeHHOW Ouosiorud u
OUMOTeXHOIOTHH /1/1s1 paliMOHATBLHOTO TIPUPO/IOTIONb30BaHUS.
I[MP6  10.  CdopMHPOBAaHHOCTb  YMeHHH  CO3[aBaTh
coOCTBeHHbIE THMCbMEHHbIe W YCTHbIE COOOIIeHHST Ha OCHOBE
Ouosioruuecko WHGPOPMALMKU U3 HECKOJBKHUX HCTOYHHKOB,
IPaMOTHO UCIIO/Ib30BaTh MOHATUMHBIN amapat OMOJIOTHH

OK 04. OddexkTuBHO
B3aMO/IelICTBOBATh
1 paboratb

B KOJIJIEKTHBE

JIMUHOCTHBIE pe3y/jbTaTbl OO/DKHBI OTpa)XaTb B UYadCTU:
LHEHHOCTH Hay4YHOTI'O IMO3HdHHA: OCO3HdHWE LIEHHOCTHU HaquOI‘;I
AedATe/IbHOCTH, TOTOBHOCTH OCYIIECTBJ/IATL TIIPOEKTHYIO U
HCCIeJ0BaTe/JIbCKYHO  NedTe/JIbHOCTh HWHAWMBHUAYAJIbBHO W B

I[TP6 5. IIpuoOpeTeHWe oOmMbiTa IPUMEHEHUS OCHOBHBIX
METOZIOB HAy4YHOTO TIO3HAHUS, MCII0/Ib3yeMbIX B OHOJIOTMU:
HaO/TIO/IeHNs] W OIMUCAHUS JKUBBIX CHUCTEM, TMPOLECCOB WU
SIBJIEHWM; OpraHW3allMi W TIPOBeJIeHUs OUOJIOTHMUeCKOTro




Y KOMaHjie

rpymre.

MeTarpeiMeTHbIe pe3y/bTaThbl JO/IKHBI OTPaXKaTh:
OBnaseHve YHUBePCaTbHbIMU KOMMYHUKaTUBHBIMU
JIeCTBUSMHU:

0) coBMeCTHasi IeATeTbHOCTb:
- IOHUMATh U MCII0/Ib30BaTh NPEUMYIIeCTBa KOMaH/IHOM
Y UH/IMBU/TyaJIbHOU PaboThI;

- MPUHUMATh e COBMECTHOM JlesiTeNIbHOCTH,
OpPraHU30BbIBAaTb U KOOPAWUHUPOBATh J€HCTBUS
1Mo ee  JOCTWXKEHWIO: COCTaBlATb IUlaH  JIeHMCTBUH,

pacrpe/iesisiTh POJI C YUeTOM MHEHUN YUYaCTHUKOB 00CY>K/aTh
pe3y/bTaThl COBMeCTHOW paboThl

5KCIIePUMEHTA, BBI/IBW)KEHUS TUIOTe3,
3aBUCMMOCTM ~ MeXJy  HCC/eflyeMbIMU
00BbsICHEHUS TTO/TyYeHHBIX Pe3y/IbTaToB

1 (OpMY/IMPOBaHUS BBIBOJOB C HCIO/b30BaHHMEM Hay4HBIX
TIOHATUN, TEOPUM U 3aKOHOB

BbIAAB/IEHUA
Be/JIMYMHAaMU,

OK 07. | JlnuHOCTHBIE pe3y/abTaThl [JO/DKHBI OTpaxaTte B dyactu: | [IP6 5. IlpmoOpereHuwe ombITa TIPUMEHEHUsS OCHOBHBIX
CopelicTBOBaTh 9KOJIOTUUECKOT0  BOCMHUTAaHUSA: -  CHPOPMHUPOBAHHOCTH | METO/IOB HAyUYHOTO TI03HAHUS, MCIIONb3yeMbIX B OHOJIOTHM:
COXPaHEeHUI0 9KOJIOTUYeCKOW KY/bTYphl, TIOHUMaHWe BJIUSIHUSI COLIMATBHO- | HaOJTFOIeHUS
OKpYy>Karolen 5KOHOMHYECKHUX TPOLIeCCOB Ha COCTOSIHME TIPUPOJHOU M ONWCAHUS JKUBBIX CHCTEM, TIPOLECCOB U SBJIEHUHY;
cpezpl, W COLMasbHOW Cpefbl, OCO3HaHWE TI00anMbHOTO XapakTepa | OpraHM3alvy U TPOBeZieHus] OMOI0THMYecKOro SKCIIepruMeHTa,
pecypcocOepe>KeHHUI0 | SKOJIOTUUeCKUX Mpobiiem; BbIIBIDKEHHUSI THUIIOTe3, BBISBIEHUS 3aBUCUMOCTA MEXIY
, TIPUMEHSITb 3HaHUS | - TUIAHUPOBaHHUe W OCYILeCTBIeHHe eHCTBUI B OKPY)KAIOIlel | UCCIeyeMbIMA  BeTMYMHAMU, OOBSICHEHHS  TIOTy4eHHbIX
00 VM3MeHeHHH | cpefle Ha OCHOBe 3HaHUsl Liejiell yCTOWYMBOIO DAa3BUTHS | pe3yJ/bTaToB
K/IMMaTa, MPUHLUIBI | YeJI0BeYecTBa; 1 (OpMyIMPOBaHHKSI BBIBOJOB C HCIO/b30BaHHMEM HAay4HBIX
Oepe>x/TBOTO - QaKTHBHOe HelpusiThe [JeWCTBUM, TIPUHOCSIIMX Bpe/| | OHSATUM, TEOPUM U 3aKOHOB.
TPOU3BO/CTBA, OKpYy’Karolller cpefie; I1P6 6. CdopmupoBaHHOCTh YMeHHUst BBIJIEJ/IATh
3¢ ¢deKTUBHO - YMeHHe TIPOTHO3UPOBaTh HeOJaronpusiTHbIe KOJ0OTMUYecKre | CylleCTBeHHble TPU3HAKU BHUPYCOB, KJIETOK IPOKAPHOT U
JeMCTBOBAaTh MOCJIeICTBUS TIPeJIIPUHAMAaeMbIX [1eHMCTBUM, IpejoTBpallaTh | 3YKapyoT; OJHOK/IETOYHBIX ¥ MHOIOKJ/IETOUHBIX OPraHu3MOB,
B ype3BblYalHbIX | UX; BU/IOB, OIOTe01IeH030B U 3KOCHUCTeM; 0COOEHHOCTH MPOLIeCCOB
CUTYyaLUsIX - pacumpeHve OMbITa  [J|eITeIbHOCTH  9KOJIOTHUECKOHW | oOOMeHa BeIleCTB W TIpeBpallleHHs SHepPrud B KJIeTKe,
HarpaB/IeHHOCTH. ¢doTocHUHTe3a, TIACTUYECKOTO W SHEepPreTUUeckKoro oOMeHa,
MertanpeameTHble pe3y/bTaThl JO/DKHBI OTPaXKaTh: XeMOCHHTe3a, MUTO3a, Mel03a, OIJIO0TBOPEHNs], Pa3BUTUS U
OBnageHue YHUBEPCaITbHbIMU KOMMYHUKaTUBHBIMU | pa3MHOXKEHUs], WHAWBU/ya/JbHOTO pa3sBUTHs  OpraHu3Ma
JeUCTBUSMU: (oHTOTEHE3a), 60pPHOBI
0) coBMecCTHasi IesATeIbHOCTb: 3a CyLL|eCTBOBaHHUe, eCTeCTBEHHOT' 0 orbopa,
- TIOHMMaTb Y WCMO/b30BaTh IIPEMMYIIeCTBa KOMaHJHOM | BUA000Opa30BaHus, MPUCIIOCO0/IEHHOCTH OPraHM3MOB K Cpefie
Y UHUBU/TyaJTbHOM paboThI; obutaHus, BJTUSTHUS KOMITOHEHTOB 9KOCUCTEM,
- TIPUHUMATh L[e/x COBMECTHOM JlesITeNIbHOCTH, | aHTPONOreHHbIX Vi3MeHeHU!




OpraHM30BbIBATh u KOOpPJMHUPOBaTh JencTBust
1Mo ee JOCTWXKEHWIO: COCTaBlATb IUlaH  JIeHCTBUH,
pacrpe/iesisiTh POJIM C YUeTOM MHEHUH YUYaCTHUKOB 00CY>K/1aTh
pe3y/bTaThl COBMEeCTHOM paboThI

B 9KOCHCTeMax CBOEI MeCTHOCTH,

KPYTrOBOPOTA Bell|ecTB U NpeBpallieHre Hepruu B 6uocgepe.
[TP6 7. ChopMHUPOBAaHHOCTh YMEHHsI TIPUMEHSITh IT0/TyYeHHbIe
3HaHUSl [ 0ObsicHeHMss OMOJIOTMUECKUX IIPOLieCCOB U
SBJIEHUM, /U1 TIPUHATHS  TIPAKTUUeCKUX  pelleHud B
MOBCeJHEBHOM JKU3HU
c uenbio obecrieyeHusi 0€30TIACHOCTH CBOETO 3/I0POBbSI U
3[l0POBbSI  OKDY’KaloLUX Jtofeld, cob/rofeHus 34,0pOBOro
oOpasa K13HH, HOPM TPAMOTHOTO TIOBeZIeHHUsT B OKPY>KaroIei
NIPUPOJHOMN cpeze; TIOHUMaHNe HeoOX0AUMOCTH
WCIIO/Ib30BaHUST  [IOCTYDKEHHWH COBpeMeHHOW Ouonoruu u
OMOTEeXHOOr Uil [/1s1 paljuOHaIbHOI0 PHUPO/I0TI0/b30BaHMUs




2. CTPYKTYPA Y COJEPXXAHUE OBIIEOBPA30BATE/ILHOM JUCITUTTAHBI

2.1. O0beM JUCHUIUIMHBI U BU/IbI Y4eOHOH padoThI

Buj; yue0HO# padoThI O0Bem B yacax
O0Bem 00pa3oBaTe/IbHONM MPOrPaMMBbI AUCHUTLTHHBI 78
BT. U.:

OcHoOBHOe coiep)XKaHue 62
TeopeTUyeckoe o0yuyeHHe 35
MpaKTUYEeCKUe 3aHATUS 27
IIpodeccuoHaIbHO-0PUEHTHPOBAHHOE CO/lep)KaHHe 16
BT. U.:

TeopeThyeckoe oOyueHHe 4
MpakTUYeCKUe 3aHITHUS 12
IIpomexyTouHas arrectanus (AuddepeHMPOBaHHBIN 3aueT) -




2.2. TemaTU4eCKHUi IJIaH U Co/iep)KaHHe JUCHUILUIMHBI « BUosiorus»

dopmupyemsie
HaumeHoBaHue Copep:xaHue yueOHOro MaTepuasa (0CHOBHOe U NMPo(ecCHOHA/IBHO OPUEHTHPOBaHHOe), | O0bem
pas/ie/ioB M TeM /1a0opaTopHbIe U MPAKTHYeCKHe 3aHATHSI, MPUK/IaJHOH MOy /Ib yacop | HoMmeTeHaHH
1 2 3 4
OCHOBHOe coJep)KaHue
Paspen 1. buosiorus Kak Hayka. JKuBble CHCTeMbI M UX OpraHHu3aIus 2
Tema 1.1. Copiep>kaHue yueOHOro MaTepuasa 2
buonorus Buosorusi — Hayka o >xuBoi npupo/ie. Cesizu 61o/ioruu ¢ 00111eCTBEHHBIMH, TEXHUUeCKUMU U
B CUCTeMe JPYTUMU eCcTeCTBeHHbIMU HayKaMu, guiocodueil, penurveii, STUKOM, 3CTETUKON U TPaBOM.
Hayk.OO1jast Posme Ouonornu B (hOpMUPOBaHMM COBPEMEHHOW HAy4yHOM KapTWHbl Mupa. Cucrema
XapaKTepUCTHUKa OroI0rYeCKrX HayK.
JKU3HU MeTo/ibl TIO3HAHUS >KUBOW TIPUPO/bI (HabmroeHue, SKCIepUMeHT, OMucaHue, W3MepeHue, OK-02
K/1accuduKars, Mo/ie/TMpOBaHUe, CTaTUCTHUUECKasi 00paboTKa /IJaHHbIX).
JKuBbie cucTeMbl (6MOCKCTEMBI) Kak rpeaMeT u3ydeHust 6uonorud. OTuure )XKUBbIX CUCTEM
OT HeopraHu4eckoi npuposl. CBoMCTBa OMoCKCTeM U UX pa3HooOpasue.
YpoBHU OpraHu3aLuu buocucrem: MOJIEKY/ISIPHO-T€HeTUUe CKUM, KJ/IeTOUHBIH,
OpPraHU3MeHHbIH,  TOMyJ/SILIMOHHO-BU/JIOBOH,  3KOCHUCTeMHbIH  (OMOTeolleHOTHYECKHUid),
o6rochepHbIT
Paspen 2 XuMu4yecKuH COCTaB M CTPOEHHE KIIeTKHU 11
Tema 2.1. CojiepkaHue yueOHOro MaTeprasa 2
XUMUYeCKUi cocTaB | XUMHUECKUH COCTaB KJIeTKH. XUMUYECKHe 37IEMEHTBbI: MaKpO3JeMEeHThbI, MUKDO3JIEMEHTHI.
K/1eTku. Boza Boga u muHepanbHbie BeljecTBa. PYHKLIMU BOJbI U MHUHepasbHBIX BeIeCTB B KJIETKe.
1 MUHepaJibHble [Mogpep>kaHue ocMoTHUeCKOro HanaHca
BelrecTsa [IpakTHyeckoe 3aHATUE 1
Ne 1 «buonoruueckass pojib MUHEpabHBIX BEIIeCTB B 00eCIeUeHUH >XU3He[esITe/TbHOCTH
OpraHU3MOB, TIPOSIB/IeHUSs [rUchaTaHCa MUHePATbHBIX 3JIEMEHTOBY
Tema 2.2. Copiep>xaHue yueOHOT0 MaTepuasa 2
buonoruuecku Benku. CocTtaB 1 cTpoeHue 6enkoB. AMUHOKHUCIOTH — MOHOMepHI OesikoB. He3ameHnnmbie 1
Ba)KHble XMMUUYECKHe | 3aMeHHMble aMHUHOKHUC/IOTbL. AMHHOKHUC/IOTHBIA COCTaB. YDOBHM CTPYKTYpbl Oe/KOBOM
COeIMHEeHUsI MoOJIeKy/bl (TIepBUYHasl, BTOPUYHAsl, TPeTUYHasi U YeTBepTHUUHAasl CTPYKTypa). XUMUUYeCcKre
cBolicTBa OenkoB. bBuonoruueckue ¢yHkUuu OenkoB. depMmeHTbl — OHONOTHYeCKUe
Katasm3atopbl. CTpoeHue QepMeHTa: aKTHBHBIM 1I€HTpP, CyOCTpaTHas CITeIU(pUUHOCTb.
KodepmenTtsl. Buramunbl. OTMuvst pepMeHTOB OT HeOpraHUYeCcKUX KaTaaru3aTopoB. OK-01, OK-02,
YrneBozpl: MOHOCAaxapubl (T/IFOKO3a, pubo3a M Ae30Kcuprbo3a), Aucaxapu/bl (caxaposa, OK-04




JIaKTO3a) U TosiMcaxapu/pbl (Kpaxmas, TIVIMKOTeH, Lie/ulto/io3a). buonornueckue (QyHKLUU
yraeBosoB. Jlumuzabl:  Tpurauuepupl, Gocpoaunuabl, crepoufbl. ['uapoduibHO-
ruapodoOHble cBoicTBa. buonornueckue ¢yHKmMM unugoB. CpaBHeHHe YTJIeBOJIOB,
0e/KOB W JIMMHU/IOB KaK HCTOUYHWKOB 3Hepruu. HykenHoBbie kuciaotel: [JHK u PHK.
Hykneotuzbl — MOHOMephl HYK/1eMHOBBIX KUCI0T. CTpoenre U GyHkuuu THK. CtpoeHue u
dyskimu PHK. AT®: ctpoeHue U pyHKIUN

JlabopaTopHble 3aHATHS 2
Ne 1 «Onipesiesienvie ButamMuHa C B IIPOAYKTaX ITUTaHUSI»
Tema 2.3. Cojiep)KaHue yueOHOro MaTepyasa 2
CTpyKTypHO- LuTosorusi — Hayka o KjieTke. KneTouHasi Teopusi — mpyuMep B3auMo/IeHCTBUs ujiel U (hakToB
(yHKLIMOHA/IbHAs B HAyUHOM I103HaHUU. MeTo/ibl U3yueHus KIeTKH.
opraHusaius KieTok | KyeTka Kak 1jesiocTHasi »kuBasi cucreMa. OOIiye TpuU3HaKW K/IETOK: 3aMKHYTasi Hapy»KHast
MembOpaHa, MosieKynbl [JHK Kak reHeTHUUeCcKui arnmapaT, cUcTeMa CUHTe3a Oerka.
Tunmbl  KJIETOK: 3JyKapuoThyeckas U TpoKapuoThueckas. (OcOOeHHOCTH  CTpOEeHWUS
NpOKapuoThYeckol KieTKd. KierouHast creHka OakTepuii. CTpoeHHe 3YKapHUOTHUECKOU
K1eTkr. OCHOBHBIE OT/IMUMS PACTUTETBbHOMN, KUBOTHOM U IPUOHOM K/eTKH. [10BepXHOCTHBIE
CTPYKTYPbl KJIETOK— K/€TOYHas CTeHKa, TIMKOKalIuKC, ux (QyHKUuu. [lnasmatuyeckas
MemOpaHa, ee CBOMCTBa U (DyHKIIHH.
[uToryiaaMa U ee opraHouzbl. OmHOMeMOpaHHbIe opraHougbsl kieTku: OIIC, ammapar
lonpmxy, nu3ocombl. [ToyaBTOHOMHBIE OPraHOW/bl K/IETKH: MUTOXOHZPWHW, IIJIACTU/BL.
[TpoucxoXaeHrne MUTOXOHZAPUM W TacTyf. Buzabl nnactuzn. HemeMOpaHHbIE OpraHOM/IbI
KJIeTKW: pUOOCOMBI, K/IeTOUHBIA IIeHTP, LE€HTPUOIM, DPECHUYKH, >KTYTUKUA. DYHKIUH
OpPraHou/IOB KJIeTKW. BKitoueHusl.
Smpo — perynsTOpHBIN 1eHTp KieTKd. CTpoeHHe sifipa: siiepHasi 000/04Ka, Kapyuoria3Ma,
XPOMAaTHH, PbIIIKO. XpoMOCOMBI. TpPaHCIIOPT BeLeCTB B KJIETKe
JlabopaTopHbIe 3aHATHUS 2
Ne 2 «/M3yyeHue CTpOeHUsI KJIeTOK pacCTeHUH, KUBOTHBIX M OaKTepHil 1o/ MUKPOCKOIIOM Ha
rOTOBBIX MUKpPOIIperapaTax U UX ONUCaHUe»
Paszaen 3. )KuzHeiessTe/IbHOCTh KJI€TKH 10
Tema 3.1. Cojiep)kaHue yueOHOro MaTepyasa 2

OOMeH BellecTB
Y MpeBpaillieHe
SHEPrUH
B K/IeTKe

OO6MmeH BelriecTB, WM MeTabo/u3M. AcCCUMUMALUS (TIIaCTHUeCKUid 0OMeH) U JUCCUMUISILINS
(sHepreTnueckuii 00MeH) — /iBe CTOPOHBI eIMHOr0 Tpoiecca Metabom3ma. Posb 3aKOHOB
COXpaHEeHMsI BeleCTBAa M SHEPrMM B MOHMMaHWU MeTabonu3ma. Turbl oOMeHa BeljecTB:
aBTOTPO(HBIN U reTepoTpodHbIA. Ponb ¢epmMeHTOB B 0OMeHe BelleCTB W TpeBpallleHUuH
5Hepruu B KjeTke. PortocuHTe3. CBeroBasi U TeMHOBasi (asbl (oTocuHTe3a. Peakiuu

OK-01, OK-02,
OK-04




¢orocuHTe3a. dddeKTHBHOCTL POoTOCHHTE3a. 3HaUeHre GOTOCHHTe3a [Jisl )KU3HU Ha 3emJie.
BnusiHue ycsioBuid cpefibl Ha (POTOCHHTE3 U CIIOCOOBI TOBLILIEHUSI €T0 MPOAYKTUBHOCTH Y
Ky/JbTYPHBIX pacTeHWid. XeMOCHHTe3. XeMOCHHTe3upymwle OakTepud. 3HaueHHe
XeMOCHHTe3a /IJIsl )KU3HU Ha 3eMJie.

OHepreTrnyeckuii 0OMeH B KieTKe. PaciiierisieHre BellleCcTB, Bbljle/ieHHe U aKKyMYJ/JTMPOBaHKe
JHEPruM B KJeTKe. JTarbl SHepreTudeckoro obmena. I'mukosu3. BpokeHre W ero BU/BL
KucnoposiHoe okucieHve, Wid K/ieTOyHoe AbixaHue. OkucautenbHoe ¢ocdopuipoBaHye.
AdHeKTUBHOCTb SHEPreTUUECKOT0 0OMeHa

Tema 3.2.
Buocudres Gesika

CojiepkaHue yuebHOro MaTepuasa

Peakijum wmatpuuHoro cuHresa. ['eHetnueckass uHbopmauus u [JHK. Peanusanus
reHeTMYeCKOM MH(OpMalMHU B K/eTKe. ['eHeTUUeCKUM KO/, U ero CBOMCTBA. TpaHCKPUITLIUS —
marpuunblii cuHTe3 PHK. Tpancmsauusi — OuocuHTe3 Oenka. OTambl  TPaHCSALIUH.
KoaupoBaHue aMMHOKHCIOT. Pojib pubocom B 6uocuHTe3e beka

HpaKTI/I‘—IECKOE 3dHATHEe

Ne 2 «Permmenue 3aiau Ha oripejiesieHHe NOC/e0BaTeTbHOCTH HYK/IEOTH/IOB

Tema 3.3.
Bupycsl

Cojeprkanvie yueOHOTO MaTepHasa

HeknerouHsle OpMbI KU3HU — BUPYChI. VlcTopusi OTKpeITHS BUpPYCoB (1. V. VIBaHOBCKUIA).
Oco6eHHOCTH CTPOeHUsI U ’KW3HEeHHOTo LiMK/a BUpycoB. bakrepuodaru. bone3nu pacrenuii,
JKUBOTHBIX U UesloBeKa, BbI3blBaeMble BUpycamMH. Bupyc nMmyHozeduiuTa uenoeka (BUY)
— Bo30yauTens CITM/a. [podunakTvka pacripocTpaHeHusl BUPYCHBIX 3a00/eBaHu

Paspesn 4. Pa3MHoXXeHHe ¥ HHAUBHAYA/IbHOE pa3BUTHE OPraHU3MOB

Tema 4.1.
JKU3HEeHHBIN I[UKIT
KJIETKH

Cojiep>kanue yuebHOro MaTeprasa

KreTouHblli LMKA, WIW >KU3HEHHbIM LMK KneTKu. WHrepdaza u muto3. Ilpoiiecchi,
npoTekarolue B uHTepdase. Pervkauus — peakiusi MatpuyHoro cuHtesa [JHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIN HabOp — KapuOTHIM. JIUIJIOUHBIA ¥ TarIOUAHbBINA XPOMOCOMHbBIE
Habopbl. Xpomartuzbl. LluTosiorueckrie OCHOBBI pPasMHOXKEHWST W WHAWBHAYaTbHOTO
pa3BuTHsl opraHusMoB. [leneHwe knetku — wuro3. Cragum wmwurto3a. [lpoueccel,
MPOUCXOJMIIMe Ha pasHbIX CTausaX MMUTO3a. bBHOIOrMYecKuMii CMBICT  MMTO3a.
[Tporpammupyemasi rubesb KJIeTKH - arlonTo3

Tema 4.2.
®opMBbI pa3MHOKEHUST
OpraHu3MoB

Cogeprkanvie yueOHOTO MaTepHasa

®opMbI pa3MHOXKEHHsI OPraHU3MOB: 0ecriosioe U T0/I0Boe. Buzbl 6eCcronoro pa3MHOKeHHS:
JieJieHre HaZlBoe U TIOUKOBaHKe OZJHO U MHOTOKJIETOUHBIX, CTIOPOOOpa30BaHKe, BereTaTUBHOE
pa3MHO)KeHHe. VICKycCcTBeHHOe KIIOHMPOBaHKE OPraHU3MOB, ero 3HaueHue /7S CeIeKIIUH.

[TonoBoe pa3MHOKeHUE, ero OoTanuusl oT Oecrionoro. Meiio3. Craauu Meiio3a. ITpotiecchr,
TIPOMCXO/SIIMe Ha cTagusx Mmeios3a. TloBeseHue xpomocoMm B Metio3e. KpoccuHrogep.

OK-01, OK-02,
OK-04




Buonornyeckuii cMbICT 1 3HaUeHHe Melio3a. ['ameToreHes — rnporjecc 00pa30BaHus TIOOBBIX
K/JIeTOK Y JKUBOTHBIX. [10/I0BbIE >Kese3bl: CeMeHHUKU U sUYHUKU. OOpa3oBaHue U pa3BUTHe
TIOZIOBBIX KJIETOK — TaMeT (CIepMaTo30W/[, sleK/leTKa) — CliepMaToreHe3 W OOTeHe3.
OcobeHHOCTH CTPOeHUs STULIEKIeTOK U criepMaTo30ui0B. OriogoTBopeHue. [lapTeHoreHe3

Tema 4.3.
NuauBugyanbHoe
pa3BuUTHe OPraHU3MOB

Cogeprkanrie yueOHOTO MaTepHasa

VupvBuayanbHOe pa3Butve (oHTOreHe3). OMOpPHOHA/IBLHOE pa3BUTHe (3MOpHoreHe3). DTarlbl
SMOPHOHA/ILHOTO Ppa3BUTHS Y TI03BOHOUHBIX JKMBOTHBIX: JApoO/ieHHe, TacTpyJIsLus,
opraHoreHe3. IlocTamMOpuoHanbHOe pa3BuUTHe. THUMBI TTOCTIMOPUOHATBLHOTO Pa3BUTHS:
nipsiMoe, HerpsiMoe (JIMUYMHOYHOe). BiusiHue cpefibl Ha pa3BUTHe OPraHU3MOB; (DaKTOPHI,
CriocoOHbIe BBI3bIBATH BPOJKAEHHBIE YpoAcCcTBa. PocT u pa3BuTHhe pacTeHuii. OHTOTeHe3
I[BETKOBOTO paCTeHUs: IBOMHOe OTIOI0TBOPEHHe, CTPOeHHe CeMeHU, CTaiIii Pa3BUTHS

IIpakTHyeckue 3aHATUSA

Ne 3 «MHpekuyoHHBIe 3a00/1eBaHus U SMU/IEMHUY B UCTOPUH Ue/I0OBEYECTBa».
Ne 4 «BakuyHaLus Kak MpopuIaKTUKa MHAEKIMOHHBIX 3a00/1eBaHUI»

Pa3pgen 5. HaciefCTBeHHOCTh 1 N3MEHUNMBOCTH OPraHU3MOB

13

Tema 5.1.
3aKOHOMEepHOCTU
HacJle/loBaHUs

CojiepkaHue yuebHOro MaTepuasa

[TpeaveT u 3afaun reHeTHUKH. Posib LIUTO/IOTMK ¥ SMOPHOIOTUM B CTAHOBIEHUU T'€HETUKH.
Bknaj poccuiickux U 3apyOe)KHBIX Y4YeHbIX B pa3BUTHe TeHeTHMKH. MeToZbl T'eHeTUKU
(ruOpyAONIOTHUeCKHid,  LUTOTeHeTHUeCKWH, MOJIEeKYyJ/IsIpHO-TeHeTHdyecKuii).  OCHOBHBIe
reHeTHUYeCKue MOHATHS. ['eHeTHUYeCcKass CUMBOJIMKA, UCIIO/Ib3yeMasi B CXeMax CKpelllBaHuM.
3aKOHOMEpHOCTH  HaC/jae/loBaHUsl  IIPU3HAKOB,  ycTaHoBjeHHble [.  MeHgenem.
MoHorubpugHoe cKpeljiBaHue. 3akoH eAuHOooOpa3svsi THMOPHAOB I1€PBOr0 TTOKOJEHUS.
[TpaBuno [OMMHMpOBaHMS. 3aKOH paclleryieHusl MPU3HAKOB. ['MIioTe3a YMCTOTBHI ramer.
[TonHOe M HeroyiHOe NOMHUHHpOBaHHWe. JJurnbpugHoe CKpelyBaHHe. 3aKOH He3aBUCHMOI'O
Hac/eJOBaHWs TIPU3HAKOB. LIUTOreHeTHMUeCKre OCHOBHI JUTHODUIHOTO CKpPEIMBaHUS.
AHanusvpyoliee CckpellyBaHue. VICro/nb30BaHWe aHa/JWM3UPYIOLEro CKpelldBaHus AJis
orpefiesieHusi TeHOTHMa 0cobu

IIpakTryeckoe 3aHsTHE

Ne 5 PemeHue 3aau Ha oOripefiejieHHe BePOSTHOCTHM BO3HUKHOBEHUSI Hac/e/ICTBEHHBIX
NPU3HAKOB TIPU MOHO-, [W-, TIOJUTHOPWUAHOM U aHAJU3UDPYIOIIEM CKpelUBaHUY,
COCTaB/IeHUe TeHOTUMTMYECKHUX CXeM CKpelllBaHUsI

Tema 5.2.
CiervieHHOe
Hac/eZioBaHUe
TPU3HAKOB

CojiepkaHue yueOHOro MaTeprasa

CueryieHHoe HacjefioBaHWe Tipu3HakoB. Pabora T. MopraHa 10 CLeT/IeHHOMY
Hac/leJOBaHUIO TreHOB. HapyiueHue cuerieHMss TeHOB B pe3y/bTaTe KpPOCCHMHIOBepa.
XpOMOCOMHas Teopysi HaCe[ICTBeHHOCTH. ['eHeTUUeCKue KapThl.

['eHeTrka 1osa. XpOMOCOMHOEe oripefiejieHHe T1osia. AyTOCOMbI U T10JIOBble XPOMOCOMBI.

OK-01, OK-02,
OK-04




I'omoraMmeTHble U rereporaMeTHblie OpPraHKW3MBEI. HaC]’IEﬂOBaHI/Ie IMMPHU3HAKOB, CIeIJIEeHHbIX C
I110JIOM

HpaKTI/I‘—IECKOE 3dHATHE

Ne 6 Pemenuwe 3azau Ha omnpejeneHre BePOSATHOCTA BO3HWKHOBEHUSI HaC/Ie[CTBEHHBIX
TPU3HAKOB TIPU  CLEIUVIEHHOM Hac/le[0BaHWW, COCTaB/eHWe TeHOTUIIMUEeCKHUX CXeM
CKpellWBaHus

Tema 5.3.
3aKOHOMEpHOCTH
V3MEeHUYUBOCTU

Cojeprkanve yueOHOTO MaTepHasa

N3meHurBOCTE. BH/ibl U3MEHUMBOCTHU: HeHacC/Ie[CTBeHHAs U Hac/e[CTBeHHas. Poib cpesbl B
HeHac/e[ICTBEHHOM W3MeHUMBOCTU. XapaKTepHUCTHKa MOJW(PUKALMOHHOM W3MEeHUHBOCTH.
BapuaumoHnHsii psij v BapyualuoHHasi KpuBasi. HopMa peakijuu nprsHaka. KonvuecTBeHHbIe
M KayeCTBeHHble TIPU3HAKM W HUX HopMma peakuuu. CBOWCTBa MOAU(PUKALIMOHHOM
W3MEeHUYMBOCTH.

HacnepcTBeHHast, WM TeHOTUIIMUYECKass W3MEHUMBOCTh. KOMOMHATHBHAss HW3MEHUHBOCTD.
Meiio3 ¥ TONOBOM TIPOLIECC — OCHOBa KOMOWHATHMBHOM W3MEHUMBOCTH. MyTalMoHHas
M3MeHUYMBOCTb. Knaccudukaiusi MyTaluii: TeHHble, XPOMOCOMHbIe, reHOMHbIe. YacToTa u
MPUUMHBI ~ MyTaluil. MyTareHHble (¢akTopbl. 3akKOH TOMOJIOTUUECKHUX PpS0OB B
Hac/ie/IcCTBeHHOM n3MeHurBocTy H. V. BaBuoBa

IIpakTHueckoe 3aHATHE

Ne 7 Pemenuwe 3ajau Ha omnpejeeHUe BepPOATHOCTA BO3HWKHOBEHUS HaC/Ie[CTBEHHBIX
MPU3HAKOB MPU pa3/IMYHbIX TUIAx B3aUMO/IeWCTBUSI T€HOB, COCTABJeHUE TeHOTUITUYECKUX
CXEeM CKpeILMBaHUs

Tema 5.4.
I'eneTHKa ueioBeka

Cogeprkanrie yueOHOTO MaTepHasa

l'enetka uenoBeka. Kapuotumn uyesioBeka. (OCHOBHbIE METO[bl TEHETUKU 4YejloBeKa:
reHeajioTHYeCKul, OJIM3HEIIOBbIM, I[UTOreHEeTUUECKUH, OWOXUMHUECKUH, MOJIEKYJISPHO-
reHeTudeckuii. CoBpeMeHHOe oOIlpe/ie/ieHre TeHOTHMA: TOJIHOTeHOMHOe CeKBeHHpOBaHUe,
TeHOTUITUPOBaHKe, B TOM uKcje ¢ nomolnpio IT1]P-aHamm3a. HaciencTBeHHble 3a60/1eBaHUsS
ye/JloBeKa: TeHHble 0ojie3Hd, 00Jie3HW C HaC/Ie[ACTBEeHHON IpeApacrio/io’KeHHOCThIO,
XpOMOCOMHbIe Oose3Hn. ComaThyecKre W TeHepaTHBHbIe MyTaluu. CTBOJIOBbIE KIIETKH.
[TpuHLMITBI  370pOBOr0  oOOpa3a J’KW3HW, [JUAarHOCTHKH, TMPOPHIAKTUKM U  JIeUeHus
reHeTHUeCKux  Oosie3Hell.  MeJOUKO-TeHETHUECKOe  KOHCYJIbTHPOBaHUE. 3HaueHue
MEeJWLMHCKOM TeHeTHWKH B TIPeJOTBpAIlleHMH M JIeUeHHHd TeHeTHUeCKUx 3abosieBaHUiA
yeJjIoBeKa

[IpakTHyeckoe 3aHATUE

No 8 «CocTap/ieHre U aHaIu3 POAOC/IOBHBIX Ye/IOBEKa»

Pasgen 6. DBo/nonoHHas 0Mo0/I0rus

OK-01, OK-02,




Tema 6.1.
OBOJTIOL[OHHAs
Teopusi
U ee MeCTo
B Omosoruu

Cogeprkanrie yueOHOTO MaTepHasa

[TpeAnochIIKM BO3HUKHOBEHUS! SBOIOLMOHHOM TeOpHU. DBOJIOLIMOHHAs TeOpUs U eé MecTo
B Ouosnoruu. BnusiHue >3BOMIOLIMOHHON TeOpWM HA pa3BUTHe OWOJIOTMM W APYTMX HayK.
CBu/ieTenbCTBa 9BOJOLMH. [laseoHTOIOrMYeCKye: 110C/Ie/|0BaTe/IbHOCTD TIOSIB/IEHUSI BU/IOB B
T1a/IeOHTOJIOTMUeCKOU JIeTonucH, TiepexosiHble (opMmel. buoreorpaduueckue: CxXoAcCTBO U
pasznuuue dayH U (H0p MaTepUKOB U OCTPOBOB. DMOPHOIOTHYeCKUe: CXO/CTBA U pasInyus
MOpPHOHOB pasHBIX BH/OB MO3BOHOYHBIX. CpaBHUTETbHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHajIoTWYHble, pyJUMEeHTapHble OpraHbl, aTaBU3MbL. MoseKy/sIpHO-OHOXUMUUecKue:
CXOZICTBO MEXaHW3MOB HAC/eJCTBEHHOCTH W OCHOBHBIX MeTabOIMUYecKUX IyTel y BCex
JKMBBIX OpraHHU3MOB.

OBostoruoHHasi Teopusi Y. [lapBuHa. [IpeAmnochiiKM BO3HHMKHOBEHMs JlapBUHMU3MA.
[BWKyiiye Ccuabl SBOMIIOLMUA BHAOB 1O /[lapBuHY (M30BITOYHOE pa3MHOXKEHHE TIpU
OrpaHNYeHHOCTH PecypcoB, Heorpe/e/iéHHasi U3MeHUMBOCTh, OOphOa 3a CylleCTBOBaHME,
€CTeCTBEHHBIN 0TOOD)

Tema 6.2.
MuUKpO3BOMIOLMS

Cogeprkanvie yueOHOTO MaTepHasa

Cuntetnueckasi Teopus 3BomoLuu (CTD) U eé oCHOBHBbIE MOI0XKeHUs.. MUKPOIBOOLUSI.
[TonyiALMs Kak ejMHMLIA BU/JIa U SBOJIFOLUU.

OBwxyie cunbl (hakTopbl)3BOMIOLMU BUJOB B Mpupoje. MyTalMOHHBIN TpoLiecCc u
KOMOWHATHBHAasi W3MEHUMBOCTb. [lOMysISIIIMOHHBIE BOJIHBI W Jpeid reHoB. W3onmsmus u
murpauys. EcTecTBeHHbIM OTOOp — HampaBisoOMUK  ¢dakTop 3BOMIOIMA.  DPOPMBI
ecTeCTBeHHOT0 otbopa. IIpucrocob/eHHOCTh OpPraHW3MOB KaK pe3yJsbTaT 3BOJIIOLUM.
[Tpumeps! mpucnocobsieHnid y opraHusMoB. Apomopdo3sl W uauoafanTauuu. Bupg u
Buzloo0pa3oBanue. Kpurepun Buga. OCHOBHBIE (JOPMBI BUZI000pa30BaHus: reorpaduueckoe,
9KOJIOTUYeCKoe

Tema 6.3.
Makpo3BosroLus

Cojeprkanvie yueOHOTO MaTepHasa

MakposBomonysa. DPopMbl  3BOMIIOLMU:  (UIeTUUYeCKasi, [UBEpreHTHas, KOHBepreHTHas,
napasuienbHasi. HeobpaTumMocTh 3BO/MIOLUU

[IpakTHueckoe 3aHATHE

Ne 9 «CpaBHeHHe BH/IOB 110 MOP(0JIOTUYECKOMY KPUTEPHUIO»

OK-04

Pa3pen 7. Bo3HMKHOBeHUe M pa3BUTHeE )XM3HHM Ha 3emJie

Tema 7.1.
3apokJeHue
Y Pa3BUTHE KU3HU

Cojeprkanvie yueOHOTO MaTepHasa

[loHayuHble Mpe/CTaBleHUsl O 3apOXKJEeHUH >KU3HU. HayuHble runoTesbl BOSHUKHOBEHUS
KU3HM Ha 3emse: abuoreHe3 M TaHCIepMusi. XuUMHYecKas 3BOJIOLMs. AOGHOreHHbIN
CUHTE3  OpraHMYeCKMX  BeleCTB U3  HEOpraHWYeCKHWX.  OKCIIepUMEHTa/IbHOe
NIO/ATBep)K/leHHe XMMHUUecKoi 3Bosoluy. HavanbHble sTanbl OMOI0rM4ecKor 3BOJIIOLMH.

OK-01, OK-02,
OK-04




F'unorteza PHK- wmupa. ®opmupoBaHve MeMOpaHHBIX CTPYKTYP U BO3HHKHOBEHHE
MPOTOK/IeTKU. [lepBble K/IeTKU U MX 3BoJoLMsA. PopMUpOBaHUE OCHOBHBIX T'PYIII KHBbIX
OpraHu3MOB.

Pa3BuTre >ku3HM Ha 3emsie TI0 3paM U nepuogaMm. Katapxeii. Apxelickas u
TpoTepo30kicKasi 3pbl. [laseo3olickasi 3pa U e€ Tepuo/bl: KeMOPUHCKUH, OpP/OBUKCKHM,
CUNMYPUNCKUM, [eBOHCKWM, KaMeHHOYTOJIbHbIM, MepMCKui. Me3o030iickas 3pa U eé
MepUopbl: TPUACOBBIM, HOPCKMM, MesnoBou. KaliHo30MCKasi 5pa U e€é TMepuojbl:
T1a/1eoreHOBbIM, HEOTeHOBBIM, AHTPONIOTeHOBBIM.

Tema 7.2.

CucreMa OpraHu4eckoro

mupa. IIpoucxoxeHuve
yesioBeKa —
aHTpOIIOreHe3

Cogeprkanrie yueOHOTO MaTepHasa

CrcTtemMa OpraHMUeCcKoro Mupa Kak oTpakeHue 3BOMOLMHA. OCHOBHBIE CHUCTeMaTHhyecKue
CPYNIbl OPraHU3MOB. XapaKTepUCTHUKa K/MMara Y reojIorHuecKux nporeccoB. OCHOBHbIE
3Tanbl SBOJIIOLMU PAaCTUTENBHOTO M >KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUd U
>KUBOTHBIX. [losiB/IeHMe, pacLBeT ¥ BBIMUPaHUe TPYIII JKUBbIX OPraHU3MOB.

OBo/OLMS  YesioBeKa. AHTDOIOJIOTHS KakK Hayka. Pa3BuTue TipejCcTaBlieHUNd O
TPOMCXOXKAEHUH yYesioBeKa. MeTozbl uM3yueHUsi aHTpororeHesa. CxXoACTBa U pas3ivyuus
yesioBeKa M >KMBOTHBIX. CuHCTeMaTHyecKoe TII0JI0’KeHWe YesioBeKa. [IBYDKyllye CUIIb
(dbaktopwr) anTpororeHesa. HacnencTBeHHass W3MEHUMBOCTH M €CTECTBEHHBIM OTOOP.
OO611ecTBeHHBIN 00pa3 >KW3HU, M3TOTOBJIEHHE OPYAUN TPY/Ia, MbILLTIEHHE, PeUb

Tema 7.3.
OcHOBHBIE CTa U
3BOJIIOLIMM YesioBeKa

Copeprkanvie yueOHOTO MaTepHasa

OcCHOBHbIE CTaUM W BETBU SBOJIIOLMM UejiOBeKa: aBCTPAJONUTeKU, YeroBeK yMesiblid,
UesnoBek npsmoxofamui, YenoBek HeaHJepTanbCKUM, UeioBeK pa3yMHbIN COBPEMEHHOTO
Tuma. HaXolKM  MCKOTIAaeMbIX  OCTaHKOB, BpeMs  CYI[eCTBOBaHHUS,  00/acTb
pacripocTpaHeHusi, 00bEM T'OJIOBHOT'O MO3ra, 006pa3 >KHU3HH, OpY/AHsl.

YenoBeueckue packl. OCHOBHbIe 0OJibIIIME Pachl: €BpOIeoWHast (eBpa3uiicKasi), Herpo-
aBCTpajion/iHasi (9KBaTOpHa/bHasl), MOHTOJIOMZHAs (a3vaTCKO-aMepuKaHCKas). UepTsl
TIPUCIIOCOOIEHHOCTH TIPe/ICTAaBUTE/Ie Ue0OBeUeCKHUX pac K YCIOBUSIM CYI[eCTBOBaHMS.
EnnHCTBO uenoBeueckrx pac. Kputrka pacusma

[IpakTHueckoe 3aHATHE

Ne 10 «Bpemsi v myTH paccesieHUs1 4eI0BeKa M0 TJIaHeTe»

Pa3pen 8. Opranusmsl 1 OKpyxamwlias cpeaa

Tema 8.1.

CojiepkaHue yuebHOro MaTepuasa

JKoJ10rUst
Kak Hayka. Cpeppbl
JKU3HMU.
JKoJyioruyeckKue
bakTophI

OKOJIOTUS KaK HayKa. 3a/lau ¥ pa3/esibl 3K0J0THrd. MeTo/ibl 5KO/I0THYeCKUX UCCe0BaHUM.
OKosilornyecKkoe MHPOBO33peHHe COBPeMEHHOTo 4desioBekKa. Cpesbl 0OMTaHUS OPraHU3MOB:
BOJHasi, Ha3eMHO-BO3/ylllHasi, TIOUBEeHHasi, BHYTPUOPraHW3MeHHas. OJKOJIOruyecKre
¢daxTopel. Knaccudukaips sKosmornyeckux (akTopoB: abHOTHUYecKue, OHOTHYeCKHe W
aHTpoOITIOreHHble. JIeMCTBHE 3KOJOTMUECKHMX (DaKTOPOB Ha OpraHu3Mbl. AOHOTHUECKHE

OK-01, OK-02,
OK-04, OK-07




(bakTOpBI: CBET, TeMIieparypa, BjaaxkHoCTb. doronepuoausm. [Tpucrnocobienrss opraHu3MoB
K JelicTBUI0 abuoThueckux (akTopoB. Buosornueckue puTMbl. buoTHueckue (aKTOpPHI.
Bugpl OMOTMUECKMX B3aMMO/IEHCTBHMIA: KOHKYDEHIIMS, XWI[HUUECTBO. IlapasuTusm,
MYTyaJi3M, KOMMeHcanu3M (KBapTHPAaHCTBO, Hax/ieOHUUeCTBO), aMeHCa/i3M, HeUTpaIu3Mm.
3HaueHHe OMOTUYECKUX B3aUMOZEMCTBUU [I/Isl CyI[eCTBOBAHUSI OPraHW3MOB B TIPUPO/HBIX
coo011ecTBaxX

Tema 8.2.
DKoJiorTuuecKue
XapaKTepPUCTUKU
TIOMYJISILIUU

Cogeprkanrie yueOHOTO MaTepHasa

JKoJoruueckre XapakTepUCTHMKWA Momy/siguu. OCHOBHbIE TIOKasaTeNd MOMYJISLUK:
YMCJIEHHOCTb, TIJIOTHOCTb, POXAAeMOCTb, CMEPTHOCTb, TPHUPOCT, MUrpaius. [rHaMuka
YMCJIEHHOCTU MONYJISIUU U e€ peryJisinusi

HpaKTI/IquKOQ 3dHATHEe

No 11 «ITogCuéT MJIOTHOCTH MOMYJISILIMKA Pa3HbIX BUZOB PACTEHUM»

Pa3zgen 9. Coo01jecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI

Tema 9.1.
CoobirecTBa
OpraHU3MOB,
9KOCUCTEMBI

CojiepkaHue yuebHOro MaTepuasa

CoobmmectBo  opraHu3mMoB  —  OworjeHo3.  CTpykTypbl ~ OuolleHO3a:  BHU/OBaf,
TIPOCTPAaHCTBeHHas1, Tpoduueckas (ruireBasi). Bugbl-qomMmuHanTel. CBsi3y B OMOL[eHO3e.
Okosnornyeckre cuctembl (3kocuctembl). [loHsiTie 00 3KocucTteMe u OuoreoreHo3e.
@OyHKI[MOHA/IbHbIE KOMIIOHEHTBl SKOCHUCTEMBI: TIPOAYLEHTbI, KOHCYMEHTbI, peayLeHTHI.
KpyroBopoT BeljecTB ¥ MOTOK 3HEPruM B 3Kocucteme. Tpoduueckre (TMIieBble) YPOBHU
sKocucTeMbl. [TuieBble 1jerm U ceTd. OCHOBHBIE TIOKa3aTeaM 3KOCHCTeMbI: OuoMacca,
MPOJYKLMS. DKOJIOTHUeCKHe TIMPaMUAbI: TPOAYKIMY, UMCIeHHOCTH, OruomMacchkl. CBOMCTBA
9KOCHCTeM: YCTOMUUBOCTh, CaMOperyJisiLiusi, pa3BuThe. CyKijeccusi

Tema 9.2.
ITpupogHbie
3KOCUCTEMBI

Copgeprkanve yueOHOTO MaTepHasa

[MpuposHble 3KOCUCTEMBbI. JKOCHUCTEMbI peK U 03Ep. ODKOCUCTeMa XBOMHOTO WU
LLIMPOKO/TMCTBEHHOT O Jleca. AHTpOMoOreHHbIe 9KOCUCTEMBI. ATrpo3KOCHUCTEMBI.
Ypb6oskocuctembl. buosornueckoe W XO3SICTBEHHOE 3HaueHHWe arpo3KOCHUCTEM W
ypbo3kocucreM. buopa3sHooOpasue kKak (pakTop ycToWuMBOCTH 3KocucTeM. CoxpaHeHHe
OMOIOrMUeCcKoro pa3Hoobpasus Ha 3emMiie

Tema 9.3.
buocdepa —
riobanbpHas

3KOCHCTeMa 3eM/u

Cojeprkanvie yueOHOTO MaTepHasa

Yuenue B. U. BepHajckoro o 6uocdepe. I'panniipl, coctaB U cTpyKTypa 6mocdepsi. JKusoe
BemlectBO M ero ¢GyHkiuu. OcobeHHoCcTH OuOchepbl Kak r100aqbHON 3KOCUCTEMBI.
IlnHaMuyeckoe paBHOBecHMe W oOpaTHast CBsi3b B Ouocdepe. KpyroBopoThl BellecTB u
OuvoreoxuMuueckKde I[UKJIbI 37eMeHTOB (yriepoja, a3oTa). 30HalIbHOCTH OHochepshl.
OCHOBHBIE OMOMBI CYIITH

Tema 9.4.

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJiep>KaHHe

OK-01, OK-02,
OK-04, OK-07




Bnusnue YenoseuecTBo B OMochepe 3emyu. AHTpPOIIOreHHbIe U3MeHeHUs1 B 6uocdepe. I'mobanbHbIe
aHTPOIIOTeHHbIX sKosioruueckue mpobneMel. CocylllecTBOBaHWe TPUPOAbRl U 4YesoBeuecTBa. CoxpaHeHHe
¢akTOpOB Ha Ovopa3HooOpa3usi KaK OCHOBA YyCTOWYMBOCTH Ouocdeprl. OCHOBa parvOHANTbHOTO
6uochepy yTpaB/ieHus] TIPUPOJHBIMU pecypcaMH W WX HCTojb3oBaHue. JlocTkeHus OUoOrMM U
OXpaHa PUpO/bI
IIpakTryeckoe 3aHsATHE
Ne 12 «DKoj0ruyeckue acnekTbl IpodecCHOHAMbHOM JesiTeTbHOCTU»
Tema 9.5. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/lep)KaHHe
Bimanue conuaneHo- | 3710poBbe U ero cocTapsisitole. DaKkTOpbI, MOOKUTEBHO U OTPULIATE/IbHO BIIUSIOIIME Ha
9KOJIOTUYEeCKUX opraHusM desioBeka. [IpoOsiemMa TeXHOTeHHBIX BO3ZEUCTBUM Ha 3[0pPOBbe UYesoBeKa

(akTOpOB Ha
3[J0pOBbe YesioBeKa

(37eKTpoMarHuTHbIe TI0JIsi, OBbITOBasi XWMHS, W30BITOUHbIE IIyMbl, pafvaLusi U T.IL).
Apantarisi - opraHu3Ma  uelioBeKa K (hakTopaM OKpyskatoiield cpefpl.  [IpUHIUIIBI
(hopmupoBaHus 370poBhecOeperarolero nosejeHus. Pusnyeckass akTUBHOCTb U 37,0POBbeE.
broxumuuecKye acreKkThbl PAllMOHATIBHOTO MMATAHUS

JlabopaTopHbIe 3aHATHS

Ne 3 «BnusiHre abroTHueckux akTOPOB Ha yesioBeKa» (B KaueCTBe TPUITEPOB, CHIKAIOIIMX
paboTocroco6HOCT,  WCIOMB30BaTh  yCIOBUSI — OCYLIeCTBJIEHUs]  TPOdeCcCHOHaNIbHOM
JlesITe/IbHOCTHU: LIIyM, TemrepaTtypa, pusnyeckast Harpyska u T.7,.)

Pa3pen 10. Cesreknusa opraHu3MoB, OCHOBbI OHOTE€XHOJIOTHH

Tema 10.1.
Cenekiys
Kak HayKa ¥ IpoLecc

Cogeprkanre yueOHOTO MaTepHasa

Ceslek1is KakK HaykKa U IpoLiecc. 3apoXkjeHue CeJieKLMU U JomecTuKauus. YueHue H. .
BaBuioBa 0 1jeHTpax MHOroo0Opa3susi U TPOUCXOXKIEHUSI KY/JIbTYPHBIX pacTeHWH. [leHTphbI
MPOMCXOXK/AEeHUsI JOMAIHUX >KUBOTHBIX. CoOpT, mopoza, mrtaMMm. CoBpeMeHHble MeTO/bl
CeJIeKLIUH. MaccoBblit
Y UHAVWBUYaTbHBIA OTOOpHI B CeeKIWM pacTeHWH W >KUBOTHBIX. OIljeHKa 3KCTephbepa.
BauskopocTBeHHOe CKpellfuBaHue — WHOpuAMHT. Yuctas iuHUsS. CKpeldBaHWe YHCTBIX
mvani. Teteposuc, unn rubpugHas cwia. HepopcTBeHHOe CKpelvBaHHe — ayTOPU/IWHT.
OtpanénHas ruOpuaM3alvs U eé ycrexu. VICKyCCTBEHHBIH MyTareHe3 W TOJyueHue
TO/TUTIVIONZIOB. [TOCTY)KeHMsI CesIeKI[MH PACTeHUM, )KUBOTHBIX 1 MUKPOOPTaHHW3MOB

Tema 10.2. buorexHosoruss Kak oOTpacib IPOM3BOACTBA. ['eHHass WH)XKeHepus. OTambl CO3ZJaHUSA
OcHOBBI pekombuHanTHOM [JHK 1 TpaHcreHHbix opranu3moB. Kierounasi nmxeHepus. KneTtouHble
OHOTeXHOIOTUH KYJ/IbTYPBI. MUKpOK/IOHa/IBHOE pasMHOKeHue pacTeHUH. KionupoBanue
BBICOKOIIPOJYKTUBHBIX Ce/IbCKOX03AMCTBEHHBIX OPraHU3MOB. DKOJIOTUYEeCKHe U ITUYeCKHe
npo6siembl. 'MO — reHeTHUeCKr MOAUMUIIMPOBAaHHbIE OPTaHU3MBI
Tema 10.3. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/lep)KaHHe

OK-01, OK-02,
OK-04, OK-07
[1K-1.9




BuorexHonorumn
B )KW3HM U npodeccuu

OCHOBHbIE HarpaB/IeHUsI COBPEMEHHON OMOTEXHOIOTUN B TIPO(eCCHOHABHOM [1eSITe/TbHOCTH
ye/I0BeKa. MeTtoapl OMOTEXHOJIOTUH. OOBEKTBI OMOTEeXHOJ/IOTHH. OTHKa
OMOTEXHOMOTUYECKMX W TeHeTUYeCKUX JKCIepUMeHTOB. [IpaBuia MOMCKa W aHa/liu3a
6103K0I0rnueckor MHGOpPMALMKA U3 Pa3/IMUHBIX MCTOYHUKOB (HayuyHas W yueOHO-HayuHas
JIUTepaTypa, CpefiCTBa MaccoBOM MHGoOpMaLuy, ceTb IHTepHeT U Jipyrue)

[TpakTHyeckoe 3aHATUE 2
Ne 13 Keticbl Ha aHamM3 MHGOPMALIMK O HAYYHBIX JOCTH)KEHUSX B 00/1aCTH TeHeTUUeCKUX
TEXHOJIOTHH, K/IETOUHOW WHXeHepHH, MUILEBbIX OMOTEeXHOTOTHH.
Ne 14 3ammra Kelica: TpejcTaB/ieHHe pe3y/JbTaTOB pelleHUs KeucoB (BBICTYIIEHHWe C
Tipe3eHTale)
Pasgen 11. Pemienyie KelcoB B 00/1aCTH OMOTEXHO/IOTHI 13
Tema 11.1.1. IIpodeccioHa/IbLHO OPMEHTUPOBAHHOE CO/lep)KaHue 1
buoTtexHonoruu Pa3BuTHe MPOMBIIIZIEHHOW OMOTEXHOJ/IOTHH W ee TIPUMEHEHHe B >KU3HU 4e/loBeKa, MOWCK U
B NIPOMBILIJIEHHOCTH | aHanm3 WH(OpMALMK U3 Pa3/IMUHbIX UCTOYHUKOB (HaydHas U yueOHO-Hay4Hasi IUTePaTypa,
cpeACcTBa MaccoBOM UH(opmMaliuu, ceTb IHTepHeT u Apyrue)
[IpakTHyeckue 3aHATUSA 4
Ne 15 Keiicbl Ha aHanmm3 WHGOPMAI[UH O PA3BUTHM TPOMBIIIIEHHONH OMOTEXHOMIOTHM (I10
MUHU-TPYIINam).
Ne 16 3ammra Keiica: TpejcTaB/ieHHe pe3y/JbTaTOB pelleHUs] KeilcoB (BLICTYIJIEHUe C
ripe3eHTaLueil)
Tema 11.1.2. IIpodeccioHa/IbHO OPMEHTUPOBAHHOE CO/lep)KaHUe 1
ConmanbsHo- OTuueckre acrieKThbl Pa3BUTHsI OMOTEXHOIOTHI U TIPUMEHeHUe UX B )KU3HU UesioBeKa, TIOUCK OK-01, OK-02,
STUYeCKHe acrekTbl | i aHamu3 uHGOpMalMM W3 pa3/MYHbIX MCTOUHUKOB (HayyHas W yuyeOHO-HayuHas OK-04, OK-07
GroTexHoIOr Mt JUTepaTypa, CpejiCTBa MacCoBOM nHGopMaluy, ceTb IHTepHeT U ipyTHe)
IIpakTHyeckue 3aHITHS 4
Ne 15 Keticel Ha aHa/mM3 uH(GOpPMaMK 00 STHUECKUX aclleKTax pa3BUTHUsI OMOTeXHOJIOTHH (110
MUHU-TPYIIIam).
Ne 16 3ammra Keiica: mpejcTaB/ieHHe pe3y/JbTaTOB pelleHUs] KeilcoB (BBICTYIJIEHHE C
ripe3eHTaLen)
Tema 11.1.3. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/lep)KaHHe 1
buorexnonoruu Pa3BuTre OHOTEXHOJIOTM C TIPUMEHEHHEeM TeXHUUYeCKMX CUCTeM (OMOUH)KeHepwHs,
Y TeXHUYeCcKue ouonHdopMaTrKa, OMOHMKA) U WX TPUMEHEHWe B >XW3HU 4Ye/iOBeKa, TMOWUCK U aHaIu3
CUCTEMBbI MHpOpPMaLMKM U3 pas/MuYHbIX HCTOYHMUKOB (HayuHas M YyuyeOHO-HayyHasl JMTeparypa,
Cpe/icTBa MaccoBoM MH(oOpMalnu, ceTb VIHTePHeT U Ipyrue)
[TpakTHUuecKue 3aHsATHUs 2




Ne 15 Keiicel Ha aHanu3 WHQPOPMAlMM O pPAa3BUTUM OWOTEXHONOTHHI C TNpUMeHeHHeM
TeXHUUYECKHUX CUCTeM (110 MUHU-TPYIITIaM).

Ne 16 3ammra Kekca: MpejcTaB/ieHUEe pPe3y/JbTaTOB peLIeHUsi KeuCOB (BBICTYILIEHUE C
ripe3eHTalei)

IIpoMexyTouHasi arrectanus (JuddepeHIMPOBAHHBINM3aYeT)

Bcero:

78




3. YCJIOBUSI PEAJIM3AIIMY [TPOT' PAMMBI OBIIIEOBPA30BATE/ILHOM
MCIIUTL/TMHBI

3.1. /lns peanu3aiiuu NporpaMmbl JUCHHMILIHHBI A0/DKHBI ObITH MPeyCMOTPeHbI
C/IeAyoIUe crieliaabHbIe MOMeIeHUs:

Ka0uHeT 0MO0/I0rMH, MoMeleHue — 39.

ICnenmnanu3upoBaHHasi Mede/Ib U CHCTEMbI XpPaHeHHUs
OcHoBHOe 000py/[0BaHMe

[TapTbl AByxMeCTHbIE — 13;

Crynbs yueHnueckue — 26;

Cron yuuTenbckui — 1;

Cryn yuuTtenbckuu — 1;

[Ikad ast JOKyMeHTOB — 2.

Jlono/iHMTe TbHOE 000py/i0BaHUe

Hocka ayauropHast HacTeHHas — 1.

IITexunueckue cpeacTBa

OcHoBHoOe 000py/J0BaHHe

[TpoekMOHHBIM 3KpaH — 1;

HoyTtb6yk — 1;

MynbTUMe IMAHBIN TPoeKTop — 1.

JlonoiHUTeTbLHOE 000py/fOBaHHE

LIndpoBoii MUKPOCKOT OMHOKY/ISIPHBIN — 3;

Lludpoas BUeoKamepa Ajisi paboThl C ONMTUUECKUMU TTprbopamu 1iudpoBaHus — 1;
CrnpToBKa JlabopatopHast — 1;

Boponka naboparopHas — 3;

Kosnba KoHMuecKast/KpyriojoHHast — 2;

[Tpobupka — 10;

CrakaH — 1;

KoMriieKT MUKpOTIperiapaToB 10 aHaTOMHM, O0TaHWKe, 300/10THH, 0011eti bronorum — 10;
KomruiekT rnpejMeTHbIX U IIOKPOBHBIX CTEKOJI — 2;

Habop uarmek ITetpu — 10;

Jlyma riperiapoBasibHasi — 2;

Tanometp — 1;

Cekynzomep — 1;

3%-bIi pacTBOp IepoKCcH/a Bogopoaa — 1;

PactBop 1oza — 1;

I'muuepun — 1.

III lemoHCcTpanioHHbIE yUeOHO-HAIJISIAHBIE II0CO0H
OcHoBHoOe 000py/J0BaHKe

ITeproanueckas cuctema XMUMUUeckux 3jeMeHTOB [I.J1. MeHiesieeBa 3/1eKTpoHHas — 1;
KomriekT yuebHbIX BUAe0GUIEMOB — 1;

KoM1iekT 3/1eKTpOHHBIX BUieoMaTepranos — 1.
JlonoiHUTEeTbLHOE 000py/fOBaHHE

DJIeKTPOHHBIN KYPC «XUMHUS: BUPTYyasbHasi 1abopaTopusi»;
Konnekuys ropHbIX IOPOJ, U MUHEPAJIOB.

IlepeueHb MPOrpaMMHOr0 00ecreyeHus:
OnepatonHasicuctema MicrosoftWindows10 Pro;
KasperskyEndpointSecurity.

3.2. ln¢opmaniuoHHoe obecrieyeHue peajn3aniy MporpaMmbI



[y peanu3aliu MporpaMMbl OMO/MOTeUHbIN (DOH/ YHUBEPCHUTETa UMeeT TieuaTHble W/WUIn
3/IeKTPOHHbIe ~ oOpa3oBaTesibHble YW MH(OPMAlLIMOHHBIE  pecypchbl, peKOMeHAyemble  [Jisi
WCTIO/Ib30BaHUs B 00pa30BaTe/IbHOM IpoLiecce.

JJIeKTPOHHBbIE H3/JaHHsA(3/1IeKTPOHHbIE PeCcypcChl)

OcHoBHbIE

1. buonorus: 10-i kmacc: 6a3oBbiii ypoBeHb : yueOHuK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Pyb6uoB [u ap.] ; mox pemakiumeii B. B. Ilaceunuka. — 5-e w3m., crep. —
Mocksga : IlpocBemenne, 2023. — 223 c. — ISBN 978-5-09-103624-4. — TekcT : 3/1eKTPOHHBIM //

Jlanb : »anmekTpoHHO-OuMO/MMOTeuHass cuctema. — URL: https://e.lanbook.com/book/334994-
3/IeKTPOHHAsl BePCHsI C HeOTPAHUYEHHBIM KOJTMUeCTBOM JOCTYIIOM.
2. buonorusi: 11-ii kmacc: 6a3oBbiii ypoBeHb : yueOHuMK / B. B. Ilaceunuk, A. A.

Kamenckuii, A. M. Py61ioB [u ap.]. — 6-e u3f., ctep. — Mockea : [TpocBeijenue, 2024, — 272 c. —
ISBN 978-5-09-112165-0. — TeKCT : 3/1eKTPOHHbIH // JIaHb : 37€KTPOHHO-OMO/IMOTeUHAsT CUCTeMa.
— URL: https://e.lanbook.com/book/409211- >/1eKTpOHHasg BepcHUss C HeOrpaHUYeHHbIM

KOJ/IM4eCTBOM AOCTYIIOM.

Jlono/THUTeTbHBIE

1. Buonorust. Ba3oBeiii u yriiybseHHBIM ypoBHH: 10—11 Kaccel : y4eOHUK /st
cpegHero obiero obpasoeanus / B. H. AApeirun [u ap.] ; mog obmeii pegakiyeii B. H. fpbiruda. —
2-e wu3n., Tepepab. u  gorm. — MockBa: M3gartensctBo  FOpaiit, 2025.— 380 c. —
(O61eobpa3zoBarenbHblii - 1UKI). — ISBN 978-5-534-16228-8. — TekcT : 31eKTPOHHBIA //
OO6pa3oBarenbHas miatdhopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/568399- snekTpoHHast
BepCHsl C HeOTPAHUYEHHBIM KOJIMYEeCTBOM ZIOCTYTIOM.

2. ObyxoB, [I. K. Buosorus: KneTKM M TKaHU : yuyeOHoe mocobue [ cpegHero
npodeccronanbHoro obpasoBanusi / [I. K. O6yxoB, B. H. KupunenkoBa. — 3-e u3f., mepepab. u

nor. — Mocksa : U3parensctBo FOpaiit, 2024. — 358 c. — (ITpodeccronanbHoe obpa3oBaHue). —
ISBN 978-5-534-07499-4. — TekcT : s/ekTpoHHbIH // Obpa3oBarenbHas niatdopma FOpaiir [caidt].
— URL: https://urait.ru/bcode/540822- 3neKTpoHHasi BepcUsi C HeOrpaHUYEHHBIM KOJIMYeCTBOM
JOCTYTIOM.

3. buosiorus : yueOHUK U MPAKTHKYM [Ijisi Cpe/IHETO MpodeCCUOHATBFHOTO 0O6pa3oBaHus /
B. H. fdpeirun [u gp.]; nog pemakuueii B. H. fIpbirnHa. — 2-e u3g. — Mocksa : M3gaTensCcTBo
FOpaiit, 2025. — 378 c. — (IIpodeccronansHoe obpa3oBanue). — ISBN 978-5-534-09603-3. —
Tekct : oasekTpoHHbId // OOpa3oBatenbHasi Twuiatdgopma FOpaiir  [caiit]. — URL:
https://urait.ru/bcode/560725- 3/1eKTpOHHast BepCHsi C HeOTpaHUUEHHBIM KOJTMUeCTBOM /I0CTYIIOM.

VHTepHeT-pecypchl

1. https://postnauka.org/themes/biology — nekiuu 1o xumuu Ha caiite [TocTHayka.

2. https://olymp.msu.ru/rus/event/9301/ — (http://www.bio.msu.ru/rus/olimp/) -
WudbopmaionHele MaTepuanbkl 00 onuMidazax: MOCKOBCKOM Tropofckoi, Bcepoccuiickoi,
MeHjeneeBCcKoM, MexxayHapogHoW. [IpuBefieHbl 3a/laul TEOPETUUECKHUX W 3IKCIepUMeHTaTbHbBIX
TYPOB, IOAPOOHbBIe pellleHus], CIIMCKU U (poTorpadun nobeaureneid.

3. https://content.edsoo.ru/lab/subject/1/ — BupTtyanbHbie nabopaTopHbIe u
NIpaKTHYecKre paboThl Ha yTTyOIeHHOM YPOBHE CpefiHero o01iero oopa3oBaHuUs



https://e.lanbook.com/book/334994
https://content.edsoo.ru/lab/subject/1/
http://www.bio.msu.ru/rus/olimp/
https://olymp.msu.ru/rus/event/9301/
https://postnauka.org/themes/biology
https://urait.ru/bcode/560725
https://urait.ru/bcode/540822
https://urait.ru/bcode/568399
https://e.lanbook.com/book/409211

4. KOHTPO/JIb 1 OIEHKA PE3YJ/IbTATOB OCBOEHUSA
OBIIEOBPA30BATE/IbHOM AUCIIUIL/INHBI

4.1. ®opmbI 1 MeTO/bI OLIEHUBAHUSA
KoHTpo/Ib U O1]eHKa pe3y/ibTaTOB 0CBOeHHs 00111e00pa30BaTe/IbHON AUCLUTUINHBI

PaCKpBIBAIOTCS Uepe3 JUCLIMIIMHAPHBIE Pe3y/IbTaThl, HAIIPaB/IeHHbIE Ha (POPMHPOBAHKE OOIIUX U
npodecCHOHaTBFHBIX KOMIIeTEeHIIHI TI0 Pa3ziesiaM ¥ TeMaM COZiep>KaHusi yueOHOTro MaTtepuara.

Oo6mas/npodeccuoHanbHast
KOMIeTeHLHs

Pa3zgen/Tema

Tun OLIEHOYHBIX

MepOonpUATHUS

OK 01. Bribupats cmoco0Obl
peleHus 3azau
ripoeccroHabHOM
JIeSITeIbHOCTH TIPUMEHUTETbHO
K pa3/IMuHbIM KOHTEKCTaM

Temnr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.41T-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

O6cy»xeHre 10 BOIpocam
NeKLr

Pa3paboTka rioccapus
3amosiHeHHe  CpaBHUTEIbHBIX
Tab/IUI]

TectrupoBaHue

YcTHbIl onpoc

JIUKTaHT Ha UCIOIb30BaHUe
apryMeHTOB, OHOJIOTHMUeCKOU
TEePMUHOJIOTUW U CUMBOJIUKH
WNupvuBuayanbHas
camocTosTe/IbHast paboTta
[lpencTraBneHye  pe3y/bTaToOB
MPaKTUYeCKUX paboT
KoHTposbHbIe paboThI

3aruTa TBOpueCcKux pabor

3ammra VHVBU/IyaTbHbIX
TPOEKTOB
BrinosnHeHue 3a/laHU

MPOMEe)KYTOUHOM aTTecTaluu

OK 02. Ncnonb3oBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHunBaemasi AUCKYCCUS T10

COBpEMEHHbIe cpeacTBa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIPOCaM JIeKLiMK

TIOMCKa, dHad/I13a 7.1_7.3’ 8.1, 8.2, 9‘1_9-3, Pa3pa60TKa MeHTa/IbHOMH

u o WHTePNIPETalUH | g 417 o/ 9 5[T-o/c, 10.1, I];aprI B MUHHU TpyMIax

“H(OopMaLuu, BITIOJIHEHUE U 3allUTa

u P MH(OPMaLIMOHHbIE 10.2, 10.3M-0/c, 11.11I-0/c nabopaTOPHBIX pa%LE)T

TeXHOJIOTUU [IJI1 BbITIOJIHEHUS ITpencraBneHre  pe3ynbTaToB

3a/1au ripodecCOHa/IbLHOM MPAKTHUYeCKHUX paboT

JlessTeNIbHOCTH [IpencraBneHue yCTHBIX
COO0OIIeHUH C ITpe3eHTaIueH,
MOATOTOBJIEHHBIX M0 MEePeYHI0
HCTOYHUKOB,
PeKOMeH/JOBaHHBIX
ripernojiaBaTesieM

OK 04. OddektuBHo | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyX/1eHHe TI0 BOIIPOCaM

B3aMO/IeHCTBOBATh U | 43,5.1-54, 6.1-6.3, 7.1-7.3, | JIeKLIUA

pabotath B

KO/IeKTHBe U | g 1 8.2, 9.1-9.3, [IpencraBieHre  pe3ysbTaToOB
KOMaHJie 9 4T-o/c. 95M-o/c. 10.1. | TPAKTHUECKUX pabor
) T ’ 7 | 3aruTa TBOpUECKUX paboT
10.2, 10.3I1-o/c, 11.111-0/c 3amyTa HH/TUBUTy AT HBIX
TIPOEKTOB
OK 07. CogetictBoBath | Tewmsl 1.1, 2.1 -2.3, 3.1- 3.3, | O6CyKeHHe 110 BOIIPOCaM




COXPaHeHHIo OKpYy’Karo1en
cpeibl, pecypcocbepekeHHUIO,
TIPUMEHSITh 3HaHUS
o0  u3MeHeHHWM  K/IMMaTa,
TIPUHLIUIIBI Oepe>KTMBOT0
TPOU3BOJACTBA,  3(PHeKTUBHO
JIelICTBOBATh

B QPEBBBIqaﬁHbIX CUTyalUAaX

4.1-4.3, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5II-o/c, 10.1,

10.2, 10.3I1-o/c, 11.11I-0/c

NeKLU
PaspaboTka rioccapus
3arojiHeHue  CpaBHUTE/IbHBIX
TabImI]

TectupoBaHue

YcTHBIM orpoc

JUKTaHT Ha WUCI0J/b30BaHUe
apryMeHTOB, OHO/IOTMUeCcKOon
TEPMHHOJIOTVY ¥ CUMBOJIMKA
WNnauBuyansHas
camocTosTe/ibHas paboTa
[lpescTaBneHre  pe3y/bTaToOB
MpaKTHUeCcKnx pabor
KoHTposbHbIe paboTbl

3amuTa TBOpUeCKUx paboT
3amuTa VH/IUBU/yalTbHBIX
MPOEKTOB

BeironHeHue 3azaHuit
MIPOMEXXYTOUHOM aTTeCcTaluu




4.2. IIpomexyTouHasi aTTecTalys 1o JUCLUILIMHe «buosiorusa»

Bomnpocsl kK audepeHiiupoBaHHOMY 3a4eTy 10 OHOIOTHH

1.
2.
3.
4.

3azauu ¥ MeToAbl 0011jeit 6MOI0TYH, YPOBHH OpraHU3aliuy )KUBOI MaTepuHu.

XuMuyeckasi OpraHu3alys KJieTKy (COCTaB U (PYHKLIUU BeleCTB).

CrpoeHue U QyHKLWU KJI€TKH (OpraHou/ibl, UX (PYHKLIUU, BU/bI KJIETOK).

OOMeH BelecTB W TIpeBpalljeHWe SHepruv (I/IaCTHUeCKUd W SHepreTHuYecKuid oOMeH,

(doTOCHHTEe3 1 XeMOCHHTe3).

5.
6.
7.

[enenue KneTky (>KU3HEHHbIN LUK/, MUTO3, KJIETOUHAsA TEOPUSI).
Bupycel u BUupycHbie 3ab6oneBanusi. CIT /I v Mepbl ero poQuiakKTUKY.
Pa3sMHOXKeHHe ¥ MHMBHyalbHOe pa3BUTHe (0ecrosoe U Mo0BOe pa3sMHOXKEHHe, Meio03,

IMOpHOHA/ILHOE U TIOCTIMOPUOHAILHOE Pa3BUTHE).

8.
9.
10.
11.
otbopa).
12.
IBOJTIOLIMH.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

3akonsl I'. MeHzienq ¥ UX [J0Ka3aTe/bCTBO Ha KOHKPETHBIX NpUMepax.

XpomocoMHas Teopust T. MopraHa U cLielyieHHOe Hac/lejoBaHue.

3aKOHOMEpPHOCTH M3MEeHUMBOCTH ( Hac/le[iICTBEHHAs U HeHaC/IeJCTBEHHas).

Cenekuus (3afaud, MeTO/bl, JOCTW)KEeHHUS, CDaBHEHHE UCKYCCTBEHHOTO U eCTECTBEHHOIO

PasButue 9BOJ/IFOLIMOHHBIX I/I,E[Ef/i B I,[[O,E[El];)BI/IHOBCKI/If/i nepuoa M CHHTETUYECKasA TeOopusd

OBomoLMOHHOe yuyeHre Y. /lapBuHa (TIpeANnochlIKY, CYLIHOCTh, 3HaUeHHe).
MWUKpOo3BOMIOLUS (KOHLIETIIUS BUIA, €T0 KPUTEPUH U MeXaHWU3M BHI000pa30BaHus).
MakposBomtonus (JoKa3aTelbCTBa, OCHOBHBIE HallpaBJ/IeHHs SBOJIIOLIMOHHOIO NIPOLIeCCa).
PasButue opraHuyeckoro mMupa.

I'MnoTte3bl BO3HUKHOBEHUS )XKU3HU Ha 3eMJle.

OcCHOBHBIe 3Tarbl 3BOJIIOLMU Ye/I0OBeKa.

[loka3aTesibCTBa POZCTBA YesIOBeKa U JKUBOTHBIX.

UesioBeueckue pachl.

OKosorus Kak Hayka, (JakTophbl Cpe/ibl.

OKOJIOThYeCcKre CUCTeMBbI.

Yuenue B.U. BepHazckoro o 6uocdepe. Hoocdepa.

B3auMocBsi3b mipupozbl U o0IiecTBa. AHTPOIIOTeHHOe BO3/IeMCTBUE Ha TPHUPO/HBIE

OMOreoreHO3kI.

25.

buonuKa (CyLIHOCTh HayKU, HallpaB/ieHusl, TOCTU)KeHU).



5. JIMCT BHeCeHUS U3MEHeHUH

B pabouyto mporpammy mo  auciuruiiHe «OY].B.13 «buosorus» 1O CHenuaabHOCTU
40.02.02«[TpaBooXpaHuTe/IbHasI [eATeJIbHOCTb» YTBEPXKAEHHYI0 Ha y4eHOM coBeTe [lep’KaBMHCKOTO
mues 30 mapra 2026 r., mpotokos Ne 14.

Homep [IpoTokon 3acemanus
TekcT U3MeHeHUs
U3MEHEeHUs No sata
1.
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