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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
cnieruanbHOCTU 40.02.04 «FOpucnpygeHuus».

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) 0a3oBbIe MCC/IeOBATE/IbCKHE [IeHCTBUS:

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:
HaOMI0IeHUs




- BJQ[eTb  HaBbIKAMM  yueOHO-MCC/Ie[0BaTebCKOM U
TIPOEKTHOM [IeTe/IbHOCTH, HAaBbIKAMU Pa3peliieHus: pobiem;

- BbIABJIATH MIPUUYUHHO-C/Ie/ICTBEHHbIE CBSA3U u
aKTya/IM3UpOBaTh 3a/auy, BbIABUIaTh THIIOTE3y ee pelleHHs,
HAXOJWThb  apryMeHTbl  [jig  [JOKa3aTeJibCTBa  CBOMX
YTBEPIK/I€HHH, 3a/[aBaTh MapaMeTPhl ¥ KPUTEPUH PeIleHus;

- aHa/M3UpOBaTh TMIOJlyUeHHbIe B XOJie peIleHus 3aJaud
pe3y/ibTaThl, KPUTMYECKd OLIeHHBATb MX JOCTOBEPHOCTD,
MPOrHO3MUPOBATh U3MEHEHHE B HOBBIX YC/IOBUSX;

- pa3pabaTbIBaTh IJIAH PellieHus po6IeMbl C YUeTOM aHa/Iu3a
HMEIOIIUXCS MaTepHa/ibHBIX U HeMaTepHalbHbIX PeCYPCOB;

- yMeTb I[IePeHOCHTh 3HaHWs B I[I03HABATE/NBLHYI U
MPaKTHUECKYI0 00/1aCTH KU3HEe/eATeIbHOCTH;

- yMeThb HWHTETPHpPOBaTh 3HAHWS M3 Pa3HBIX IIPeJAMETHBIX
obsacrels;

- BBIIBUraTh HOBBIE WJIEH,
TIOZIXO/IbI U PEeIIIeHUSI

rnpeajaraTbe OpWUIrHa/IbHbIE

U OMNMCaHWs D KUBBIX CHCTEM, TIPOLIECCOB U  SIBI€HWU;
OpraHu3alluM U TIPOBeJIeHHs] OUOJIOTMUYECKOTO IKCIIEPUMEHTA,
BBIJBIDKEHUsI TUIIOTE3, BbIAB/IEHUS 3aBUCHMOCTH MEX[IY
UCCIelyeEMBbIMA ~ BEJIMUMHAMH, OOBSICHEHHs  TOJyYEeHHbBIX
pe3y/IbTaToB

U (GOpPMYJTUPOBAaHUS BBIBOJOB C KCIOJb30BAaHUEM HAyUHbBIX
TIOHATUN, TEOPUU U 3aKOHOB.

I1P6 6. ChopMUPOBaHHOCTb ~ YMEHHUSI  BBIJEJIAATh
CYIIIeCTBEHHbIE TIPU3HAKH BHPYCOB, K/I€TOK IIPOKAPUOT U
9YKapHOT; OJHOK/JIETOUHBIX U MHOT'OK/JIETOUHBIX OPraHHU3MOB,
BU/IOB, OMOTe011€HO30B U 3KOCHUCTEM; 0COOEHHOCTH MPOIIeCCOB
oOMeHa BeleCTB U TpeBpallleHuss 3HEPrUM B KIIETKe,
¢doTocuHTe3a, TMIACTHUECKOTO W HSHEepPreTUYeckoro obMmeHa,
XeMOCHHTe3a, MUTO3a, Mei03a, OTUIOZ0TBOPEHUS], Pa3BUTHS U
Pa3MHOKEHHUs, WMHAWBHZYa/JbHOTO Ppa3sBUTHsA  OpraHu3Ma
(oHTOreHe3a), OOpLOBI 3a CyIECTBOBAHHE, €CTECTBEHHOTO
orbopa, BU1000pa30BaHusl, TIPUCTIOCOOIEHHOCTH OPTaHKW3MOB
K cpefie 0O0WTaHWs, BJUSHUSL KOMIIOHEHTOB 3KOCHCTEM,
AHTPOTIOT€HHbIX W3MeHeHHH
B 9KOCHCTEMax CBOeH MeCTHOCTH,

KPYTOBOPOTA BeLeCTB U MpeBpallieHre SHeprud B buocdepe.
ITP6 7. ChopMHUPOBAaHHOCTh YMEHHSI TIPUMEHSTD MTO/TyYeHHbIe
3HaHWS [ OObsACHEHWS OWOJOTMUECKUX TIPOI[ECCOB U
SBJIEHUM, [I1  TIDUHATHSL  TPAKTUYECKUX  DEIIeHWd B
TOBCEeIHEBHOU >KU3HU

C menblo obecrieueHus: 6€30MAaCHOCTH CBOETO 3/I0POBbSI U
370POBbSI  OKPY’KAalOIUX JIIOJield, COO/IO/IeHNs 3,0pPOBOTO
oOpasa K13HH, HOPM TPAMOTHOT'O TIOBE/IEHUSI B OKPY>Karolei
TIPUPOIHOMN cpene; TOHUMaHH1e HEoOXO0ZAUMOCTH
WCIIO/Ib30BaHUS  [TOCTVDKEHUH COBpEMEHHOW OWONoTHu U
OMOTEXHOJIOTHI /IS PAalJMOHAIBHOTO TIPUPO/IOIO/b30BaHUS.
ITP6 8. CchopMHPOBAaHHOCTb YMEHHMsI pellaTh OUOIOrUYecKre
3a/laud, COCTaB/IATh FeHOTUITMUECKHE CXeMbI CKPeII[UBaHUsI
JUIs Pa3HBIX TWIIOB HAC/Ie[IOBaHUsSI TIPU3HAKOB Y OPraHW3MOB,




COCTaB/ISITh CXeMbl TepeHoca BelleCTB U
3KOoCcUCcTeMax (L|eMy NUTaHWsl, TIUILEBbIE CETH).
ITP6 9. CchopMHpPOBaHHOCTh YMEHUM KPUTHUECKU OIIeHHWBATh
vHpopMaLMio OMOOTUYeCcKOro CojiepyKaHusi, BK/IHOUAIOIIYIO
TICeB/IOHayYHble 3HAHUS U3 Pa3/IMYHbIX UCTOUHUKOB (Cpe/iCTBa
MaccoBOoM WHGOpMalMK, Hay4YHO-TIOMYJsSipHble MaTepualibl);
WHTEpPIpPeTUpOBaTh  3THMYECKHWe  aCrleKTbl  COBPEMEHHBIX
HCcc/iefloBaHU B OWonorvd, MeAulMHe, OHWOTEeXHOJIOTHH;
paccMaTpuBaTh  r00a/bHBIE  3KOJOTMUYECKHe  IPO0JIeMbI
COBPEMEHHOCTH, (OpPMHpPOBaTH IO OTHOLIEHUIO K HUM
COOCTBEHHYO TTO3UIIHIO.

I[MP6  10.  CdopMHPOBAaHHOCTb  YMeHHH  CO3[aBaTh
COOCTBEeHHbIE MUCHbMEHHbIE U YCTHBIE COOOITEHUSI Ha OCHOBE
Ouosioruuecko MHGPOPMALIMKU U3 HECKOJIBKHUX HCTOUYHHKOB,
IPaMOTHO UCIIO/Ib30BaTh MOHATUMHBIN amapat OMoIOTHH

JHEpruu B

OK 02.
HNcrnonb3oBats
COBpeMeHHbIe
CpeAcTBa  TOMCKa,
aHasmm3a

U UHTepripeTalyu
vHdopMalu

¥ MHOpMaLMOHHbIE
TeXHOJIOTHUU Jist
BBIMOJIHEHUS  3a/jau
ripodeccoOHa/IbLHOM
JiesITeNIbHOCTU

JINUHOCTHBIE Pe3y/bTaThl IOJDKHBI
1[eHHOCTH HayYHOTO TTO3HAHMUS:
-c()opMHUPOBAaHHOCTH ~ MHUPOBO33DEHHS, COOTBETCTBYHOILIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUsS HAyKd U OOI€CTBEHHOU
TIPAaKTHKH, OCHOBAHHOTO Ha ayasore KYJbTYP,
CIMOCOOCTBYIOIIIEr0 OCO3HaHUI0 CBOETO MecTa
B TIOJIUKY/IbTYPHOM MHUDE.

MertarnpegMeTHbIe Pe3y/IbTaThl JO/DKHBI OTPaXKaTh:

OenazieHre yHUBepCalbHBIMU yUeOHBIMU I103HABaTeTbHBIMU
JIeCTBUSMMU:

B) pabora ¢ uHdopMaluei:

- BJIA/IETh HaBbIKAMU
W3  HWCTOYHHMKOB  pa3HbIX  TWUIIOB,  CaMOCTOSITEbHO
OCYIIeCTBJISITh TIOUCK, aHa/m3, CUCTeMaTU3aLIHI0
Y WHTeprpeTaluyo WHGOpMalMd pa3MuyHbIX BUJOB U (GopM
TIpe/ICTaB/IeHNST;

- OLIeHWBATb [JOCTOBEPHOCTh, JIETUTUMHOCTh WH(OPMaLIH,
ee COOTBETCTBHE MPABOBLIM U MOPA/IbHO-3TUYECKMM HOPMaM

OTpaXKaTb B YaCTH:

TOJIyYeHHUs] vHopmMaLu

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

B CHUCTeMe Hay4yHOro 3HaHHs;(PyHKIIMOHA/TbHOW TPAMOTHOCTU
yeJioBeKa JJIs PellleHUs XKU3HEHHBIX MPo0JieM.

ITP6 7. ChopMHUpPOBaHHOCTb YMEHHsI IPUMEHSITh MTOTyYeHHbIe
3HaHWS [ OObsACHEHWsS OWOJOTMUeCKUX TIPOI[eCCOB U
SIBJIeHUM, [ TPUHATUS ~TPAaKTUYeCKUX pelleHdud B
TOBCeJHEBHOW »KU3HU

Cc 1enbto obecrieueHust 0e301aCHOCTA CBOErO 37I0POBbS U
37I0POBbSI  OKDPY’KalOIUX JIIOJeld, COO/IOIeHNs 34,0pPOBOTO
oOpa3a >KW3HH, HOPM IPaMOTHOTO TIOBeJleHUsI B OKPY Karoleit
TIPUPOIHOM cpefie; MOHUMaHUe HE0OX0IUMOCTH
WCTI0/Ib30BaHUsI  JIOCTWKEHWM COBpeMeHHOW Ouosiorud U
OUMOTeXHOIOTHH /1/1s1 PaliOHAIBHOTO 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 amrapaT OMOJIOTHH

OK 04. OddexkTuBHO

JIMUHOCTHBIE pe3y/jbTaTbl OO/DKHBI OTpa)XaTb B UYadCTU:

I[TP6 5. IIpuoOpeTeHWe oOmMbiTa IPUMEHEHUS OCHOBHBIX




B3aMMO/IEHiCTBOBATh | LIEHHOCTH HAyUHOT'O TMO3HAHUS: OCO3HAHKE [JeHHOCTH HayYHOW | METO/I0OB HAy4YHOTO TO3HAHWS, HCIIO/b3yeMbIX B OMOJIOTHH:
U paboTatb JesiTeTbHOCTH, TOTOBHOCTb OCYIIECTB/SATh TIPOEKTHYIO U | HaO/MIOleHUsT U OMUCaHUs JKUBBIX CHUCTeM, TIPOLIeCCOB U
B KOJIJIEKTHBE WCC/IeJOBaTeNbCKYI0  AeATe/IbHOCTb WHAVWBUAYAAbHO U B | SIBIEHWM; OpraHW3alldd UM TIPOBeJEeHHs OMO/IOTHMUecKoro
Y KOMaH/ie rpyIre. 3KCIIepYMeHTa, BbI/IBKEHUS TUIIOTe3, BbISIBJIEHUS
MertanpeameTHble pe3y/bTaThl JO/DKHBI OTPaXKaTh: 3aBUCUMOCTH MeXay WCCIIelyeMbIMU BeJIMUYMHaMU,
OgnazieHue YHUBepCalbHbIMU KOMMYHUKaTUBHBIMU | 00bsICHEHUS TTOJTyUeHHbIX Pe3y/IbTaToB
JeICTBUSIMMU: 1 (opMynMpoBaHUsI BLIBOJIOB C HCII0/Ib30BAaHWEM HayUHBIX
6) coBMecTHasi 1eATeIbHOCTb: TOHSITUI, TEOPUI U 3aKOHOB
- IOHUMAaTh U HUCII0J/Ib30BaTh NIPeNMYIIleCTBa KOMaHHON
Y UHUBU/TyaJTbHOM paboThI;
- MPUHUMATh Leau COBMECTHOM JlesiTeIbHOCTH,
OpraHM30BbIBaTh U KOOPJMHUPOBATh JEiCTBUS
Mo ee JOCTW)KEHWIO: COCTaB/ISATb T[UIAH  J€HUCTBUU,
pacripe/ie/iiTh POJIM C Y4eTOM MHEHUM yUaCTHUKOB 00CYK/1aTh
pe3yJIbTaThl COBMECTHOM paboThI
OK 07. | JInuHOCTHBIE pe3y/bTaThl MJO/DKHBI OTpakaTh B dyactu: | [IP6 5. IlpuoOpeTeHWe ombiTa TPUMEHEHUS OCHOBHBIX
CopelicTBOBaTh JKOJIOTUYeCKOTO  BOCIUTAHUS: -  C(OPMHUPOBAHHOCThH | METOZOB HAyUHOTO TO3HAHUS, WCTIO/Ib3yeMbIX B OHOIOTHM:
COXpaHEeHHIo 9KOJIOTUUECKOW Ky/bTyphl, TIOHUMaHWe BJUSHUSI COLUA/IBHO- | HaOIHOAeHus
OKpYy>Karolen 5KOHOMHYECKHUX IPOLIeCCOB Ha COCTOSIHYE TIPUPOJHOU M OINHCaHWS >KUBBIX CHUCTEM, TIPOLIECCOB W SIBJIEHUU;
cpefpl, ¥ COLMa/TbHOM CpeZibl, OCO3HaHHe T00aJbHOr0 XapakTepa | OpraHW3aliy U MpoBeZieHrs] OMOIOTHYecKOro KCTiepuMeHTa,
pecypcocOepe>KeHHIO | KOJIOTHUeCcKUX 1pobiiem; BbIJBIJKEHHUSI TUIOTEe3, BbISIBJIEHUS 3aBUCUMOCTH MEXIy
, IDUMEHSTb 3HAHUS | - TIJIAHMPOBaHWe U OCYIIeCTBIeHHe [IeHCTBUM B OKPY)KAIOLL[el | UCC/ie[yeMbIMA — BeJIMUMHAMM, OObBSCHEHUsS TIOTy4eHHBIX
00 V3MeHEHWH | Cpefle Ha OCHOBe 3HaHMS Liejlell yCTOMYMBOIO DAa3BUTHS | pe3yJ/bTaToB
K/IMMaTa, TPUHLUIIBI | YeJ0BeuecTBa; ¥ (opMynMpoBaHUsI BBIBOJOB C HCII0/Ib30BaHHMEM HayUHBIX
GepeXxIMBOTO - aKTUBHOe HeNpusTHe [eWCTBUM, TPUHOCALIMX BpeJ, | IOHATUHA, TEOPUU U 3aKOHOB.
TIPOU3BO/ICTBA, OKpY>Karolllel cpefie; I1P6 6. CdopmupoBaHHOCTb YMeHUst BBI/IEJIATh
3¢ PeKTUBHO - yMeHHe TPOTHO3UPOBaTh HEO/IArONpPHUSTHBIE KOJIOTUYeCKHe | CYIeCTBeHHble TIPHU3HAKM BHPYCOB, KJ/IETOK TIPOKApuoT |
Jle1CTBOBATh MOC/IeICTBUS TIPeJTIIPUHUMAaeMbIX [1eMCTBHM, TMpejoTBpallaTh | 3YKapyOT; OJHOK/IETOYHbIX M MHOTOK/IETOUHBIX OPraHW3MOB,
B ype3BbIUalHbBIX | UX; BU/IOB, OMOTE011€HO30B U 3KOCHUCTEM; 0COOEHHOCTH MPOIIeCCOB
CUTYaLUsX - paclvpeHde  OMbITa JeATeNIbHOCTH  SKOJIOTUYECKOM | oOMeHa BellleCTB U TIpeBpallleHus SHePrud B  KIIeTKe,
HanpaBJ/IeHHOCTH. ¢doTocuHTe3a, TMIACTHUECKOTO W HSHEepPreTUYeckoro obOMeHa,
MertaripemeTHble pe3y/bTaThl JOJDKHBI OTpaXkaTh: XeMOCHHTe3a, MUTO3a, Meli03a, OIJI0J0TBOPEHHs], Pa3BUTHUS U
OBnazeHue YHUBepCaTbHbIMU KOMMYHUKaTUBHBIMHU | Pa3MHOXKEHUS, WHJWBUAYaJbHOTO Ppa3BUTHS  OpraHu3Ma
JNeNCTBUSIMHU: (oHTOTreHe3a), 60pLOBI




0) coBMeCTHasi IeATeTbHOCTb:
- TIOHUMaTb Y UCIIOJb30BaTh TIPEUMYIecTBa KOMAaHZAHON
Y UH/IMBU/TyaJIbHOU PaboThI;

- MPUHUMATh e COBMECTHOM JlesiTeNIbHOCTH,
OpraHU30BbLIBaTh u KOODPJIMHUPOBATh [leHCTBUS
1Mo ee JOCTWKEHWIO: COCTaBlATb IUIaH  JIeHCTBUH,

pacrpe/iesisiTh POJI C YUeTOM MHEHUN YUaCTHUKOB 00CY>K/aTh
pe3y/bTaThl COBMeCTHOM paboThI

3d CylieCTBOBaHHe, eCTeCTBEeHHOrI'o 0T60pa,
BI/I,ZL006pa3OBaHI/I$I, HPI/ICHOCOGHEHHOCTI/I OpraHM3MOB K Cpefie
O6I/ITaHI/IH, B/IMAHUA KOMIIOHEHTOB SKOCHUCTeM,
dHTPOIIOT€HHBIX M3MeHeHu!H

B 9KOCHCTEeMax CBOEI MeCTHOCTH,

KPYTrOBOPOTA Bell{eCTB U NpeBpallieHre SHepruu B 6uocgepe.
[TP6 7. ChopMHUPOBAaHHOCTE YMEHHsI TIPUMEHSITh IT0/TyYeHHbIe
3HaHUSl [ 0ObsicHeHMss OMOJIOTMUECKUX IIPOLieCCOB U
SIBJIGHUM, /U1 TIPUHATHS  TIPAKTUUECKUX  pelleHud B
MOBCeJHEBHOM JKU3HU
c uenbto obecrieyeHusi 0€30TIACHOCTH CBOETO 3/I0POBbSI U
3[l0POBbSI  OKDY’KaloLUX Jrofeld, cob/rofeHus 3,0pOBOro
oOpasa K13HH, HOPM TPAMOTHOTO TIOBeZIEHHUsT B OKPY>KaroIei
NIPUPOJHOMN cpeze; TIOHUMaHue HeoOX0AUMOCTH
WCII0/Ib30BaHUsST  [IOCTVDKEHWH COBpeMeHHOW Ouonoruu u
OMOTEeXHOOr Uil [/1s1 paljuOHaIbHOI0 PUPO/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 78
TeopeTHUeckoe obyueHre 44
MpaKTUYEeCKUe 3aHATUS 34

ITpomexyTouHas arrectanus (quddepeHIpoBaHHbIN 3aUeT)
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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 | ‘OMmETEHAHM
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 JPYTMMH eCTeCTBeHHbIMU HayKaMu, punocodueli, penurveli, STUKON, 3CTETUKON U MPABOM.
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 12
Tema 2.1. CojiepkaHue yueOHOro MaTeprasa 2
XUMUYeCKUi cocTaB | XUMHUECKUH COCTaB KJIeTKH. XUMUYECKHe 37IEMEHTBbI: MaKpO3JeMEeHThbI, MUKDO3JIEMEHTHI.
K1eTku. Boza Boga u muHepanbHbie BeljecTBa. PYHKLIMU BOJbI U MHUHepasbHBIX BeIeCTB B KJIETKe.
Y MUHepasbHble [Mogpep>kaHue ocMoTHUeCKOro HanaHca
BelrecTsa [IpakTHyeckoe 3aHATUE 2
Ne 1 «buonoruyeckasi posib MUHepalbHBIX BeIeCTB B 00ecrieueHrU XKU3HeAesTeTbHOCTU
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
coeJuHeHUst MoOJIeKy/bl (TIepBUYHasl, BTOPUYHAsl, TPeTUYHasi U YeTBepTHUUHAasl CTPYKTypa). XUMUUYeCcKre
cBolicTBa OenkoB. bBuonoruueckue ¢yHkUuu OenkoB. depMmeHTbl — OHONOTHYeCKUe
KaTamm3artopel. CtpoeHre ¢(epMeHTa: aKTHUBHBINA L[eHTp, CyOCTpaTHasi Crieru(UIHOCTb. OK-01, OK-02,
Kodepmentsl. Butamunbl. OTmuurs (epMeHTOB OT HeOpraHMUeCKUX KaTaanu3aTOpOB. OK-04
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YrneBogpl: MOHOCaxapuAbl (TIFOKO3a, pubo3a U Ae30Kcrprbo3a), aucaxapuipl (caxaposa,
JIaKTO3a) U MoJjucaxapybl (Kpaxmas, TJIMKOTeH, Lie/iito/io3a). buonornueckve (QyHKIUN
yriaeBoZioB. Jlumuapl:  TpUrnvuepubl, docomunuab, crepoubl. ['MapoduibHO-
rugpodobHble cBoiicTBa. buonoruueckve ¢yHkIMM aunugoB. CpaBHeHUe YI/IeBOJIOB,
0enkoB W JMMUAOB KaK HMCTOYHUKOB 3Hepruu. HyxsmemnoBwle kucyiotel: JJHK u PHK.
HyxkneoTuibl — MOHOMepBI HYK/IeMHOBBIX KUC/IOT. CTpoenue u pyHkiuu JHK. Ctpoenue u
¢yskumu PHK. AT®: ctpoeHue U GyHKLMU

JlabopaTopHbIe 3aHATHUS 2
No 1 «Omnpepenenve suramyta C B IPOAYKTaxX NMATAHUSA»
Tema 2.3. Cojiepkanuie yueOHOro MaTepuasa 2
CTpyKTypHO- LluTonorusi — Hayka o KjieTke. KneTouHasi Teopusi — MpyUMep B3aUMO/|eMCTBUS Uled U (aKTOB
(GyHKLIMOHAIbHASA B HAyYYHOM I103HaHUU. MeTo/bl U3yUeHus K/IeTKH.
opraHusanus KieTok | KyeTka Kak 1jesiocTHasi »kvBasi cucteMa. OOIye TMpU3HaKW K/IeTOK: 3aMKHYTasi Hapy’kKHast
MeMOpaHa, Mosiekysibl JJHK Kak reHeTHuecKuii anmapar, CicTeMa CHHTe3a berka.
Tumbl  KJIeTOK: SyKapuoThyeckas U TpokapuoTuueckas. OcoOeHHOCTH CTpOeHUs
NIPOKApHOTUYeCKOW KieTKH. KrnerouHass creHka Oakrepuii. CTpoeHHe 3yKapUOTHYeCKOW
K1eTki. OCHOBHbIE OT/IMUMST PACTUTETbHOM, XKUBOTHOM U IpUOHOM KeTKU. [IoBepXHOCTHbBIe
CTPYKTYpPbl K/JETOK— KJeTOYHasl CTeHKa, IJIMKOKa/JWMKC, WX ¢yHKimd. [lnasmarryeckas
MeMOpaHa, ee CBOMCTBA U (PYHKIIUU.
Lluronnasma u ee opraHouzbl. OpHoMemOpaHHble opraHouzbl kiaetku: JIIC, ammapar
lonpky, nuzocomel. [TosyaBTOHOMHBIE OpraHoubl K/IeTKU: MUTOXOHZPWH, IIJIaCTU/BL.
[TpoucxokaeHne MUTOXOH/APUNA U TiacTHA. Buabl mnactuz. HememOpaHHbIE OpraHOH[bI
KJIeTKU: pUOOCOMBI, K/IeTOUHBIA IIeHTp, LeHTPUOIM, DPEeCHUUKH, >KTYTUKUA. DyHKIUU
OpPraHoOK/IOB KJIeTKU. BkiroueHust.
Snpo — perynsTopHbIN LieHTp KieTKu. CTpoeHue sifipa: sijiepHasi 000/04Ka, Kapuoria3Mma,
XPOMAaTHH, PbIIKO. XpOMOCOMBI. TPaHCIIOPT BeleCcTB B KJIeTKe
JlabopaTopHble 3aHSATHUS 2
Ne 2 «l3yueHue CTpOeHUsI KII€TOK pPacTeHHi, )XKMBOTHBIX W OaKTepwii 1Mo/, MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpeliapaTax 1 Ux OlucaHue»
Pazaen 3. )KuzHeieATe/IbHOCTh K/I€TKH 12
Tema 3.1. Copiep>kaHue yueOHOT0 MaTepuasa 2

OOMeH BelLecTB
U TipeBpalljeHre
JHEPTUU
B KJIETKE

OOMeH BelecTB, WX MeTaboMu3M. ACCUMUIISLUSA (TUIAaCTUYECKUM 0OMEH) U TUCCUMUTISILIVS
(sHepreTHyeckuii 0OMeH) — ZiBe CTOPOHBI eJUHOTO Tpoljecca Metabonu3ma. Posb 3aKOHOB
COXpaHeHHUsl BellleCTBa W SHEPrud B MOHUMaHUU MeTabosim3Ma. Tumbl oOMeHa BellecTB:

OK-01, OK-02,
OK-04
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aBTOTPO(HBINA U reTepoTpodHbIiA. Ponb ¢epmMeHTOB B 0OMeHe BelleCTB U TpeBpallleHUH
5Hepruu B KieTke. DortocuHTe3. CBerToBasi U TeMHOBasi (asbl (orocuHTe3a. Peakiuu
¢dorocunTesa. IpdekTHBHOCTL PoTOCHMHTE3a. 3HaUeHUe GOTOCUHTE3a JJisl )KU3HU Ha 3emJie.
BnusiHue ycsioBuit cpefibl Ha (DOTOCHMHTE3 M CMOCOOBI TOBBILLIEHUS €ro TPOAYKTUBHOCTU Y
Ky/JbTYPHBIX ~pacTeHUHd. XeMOCHHTe3. XeMOCHHTe3upylolue Oakrepuu. 3HaueHHe
XeMOCHHTe3a /7151 KU3HU Ha 3emile.

OHepreTuueckrii 0OMeH B KiieTKe. PaciijeryieHre BelllecTB, Bbl/je/leHHe U aKKyMyJ/IMpOBaHHe
JHEPruM B KJIeTKe. JTarbl SHepreTudeckoro obmena. I'nmukosmu3. BpokeHre W ero BU/BL
KucnoposHoe okuciieHre, WM K/IeTOUYHOe JbixaHue. OkuciutenbHoe (ochopunmipoBaHue.
SbheKTUBHOCTh SHEPreTUYeCKOro ooMeHa

Tema 3.2.
Buocuures Gesika

CojiepkaHue yuebHOro MaTepuasa

Peakiiuu wmaTpuuHoro cuHTe3a. ['‘eHetnueckass wuH(opmaims u [AHK. Peanusarus
reHeTMYeCKOM MH(MOPMaIMU B K/leTKe. ['eHeTUUeCKUM KO/ U ero CBOMCTBA. TpaHCKPUITLIUS —
Matpuunblii cuHTe3 PHK. TpaHcmsauusi — OuocuHTe3 Oenka. OTambl  TPaHCSLIUH.
KozaupoBaHre aMMHOKHC/IOT. Pojib pubocom B brocuHTe3e beska

HpaKTI/IquKOQ 3dHATHEe

Ne 2 «PermieHue 3a1au Ha OripejiesieHUe NOCAe0BaTETbHOCTH HYKI€OTH/IOBY

Tema 3.3.
Bupycel

CojiepkaHue yuebHOro MaTepuasa

HexknerouHsle GopMbl KU3HU — BUPYChl. VicTopusi OTKphITHs BUpYCoB (1. Y. VIBaHOBCKUIA).
OcobeHHOCTH CTPOeHMsI U KU3HEHHOT' 0 1j1K/ia BUpycoB. bakTepuodaru. bonesnu pacreHui,
JKUBOTHBIX U 4eJIOBeKa, BbI3bIBaeMble BUpycaMu. Bupyc umMmyHogeduirta yenoseka (BY)
— B030yautens CITM Ja. TTpoduiakTrika pactipoCTpaHeHHs] BUPYCHBIX 3a00/1eBaHUM

Pa3ne11 4. Pa3MHOXeHME U HHAUBU/IYd/IbHOE PA3BUTHE OPIrdHU3MOB

Tema 4.1.
JKU3HEeHHBIH I[UKIT
KJIETKH

Copeprkanrie yueOHOTO MaTepHasa

KneTouHblii LUK/, WIKM >KU3HEHHbIM LMK KiaeTKU. WHTepdaza u mwurtos. Ilporeccsi,
npoTeKkarolue B uHTepdase. Pervkaius — peakiusi MatpuyHoro cuHTe3a JJHK. Ctpoenue
XPOMOCOM. XPOMOCOMHBIN Habop — KapyuoTuM. JJUTIONAHBINA U TarlJIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomartuzbl. LluTosiorMueckrie OCHOBBI pPa3sMHOXKEHHWST W WHAWBH/YaTbHOTO
pasBuTHg oOpraHusmoB. [leneHve xietku — Muro3. Craguu wmuTo3a. I[Iporjeccsl,
MPOMCXOZSAIIMe Ha pasHbIX CTagusiX MUTO3a. bBHOIOrMUecKM CMBIC  MMTO3a.
[Tporpammupyemasi rubesb KJIeTKH - arlonTo3

Tema 4.2.
@®opMbI pa3sMHOKEeHUS
OpraHu3MOB

Cojeprkanvie yueOHOTO MaTepHasa

®opMbl pa3MHOXKEHHsI OPraHU3MOB: Oecriosioe U To0Boe. Buzibl 6ecriosioro pa3sMHOKeHUSI:
JieJieHre HalBoe U TIOYKOBaHKe OJJHO U MHOTOKJIETOUHBIX, CTIOPO0Opa30BaHKe, BereTaTUBHOE

OK-01, OK-02,
OK-04
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pasMHoOKeHHe. VICKyCCTBeHHOe KJIOHUpOBaHWe OPraHu3MOB, ero 3HaueHue /IS CeJIeKLIUU.
[TosioBoe pa3MHOKeHHWe, ero OTauuus OoT Oecrionoro. Meiio3. Craauu Mebio3a. IIpoiieccsl,
MpoOUCXOoAsIIe Ha cTagusix mero3a. [loBefgeHue xpomocom B Mmeiio3e. KpoccuHrosep.
Buonoruueckuii cMbIC/ U 3HaueHWe Melio3a. ['ameToreHe3 — rpoijecc 06pa3oBaHusI MOJIOBBIX
K/IETOK Y JKUBOTHBIX. [10/I0BBIE >Ke/ie3bl: CEMEHHUKU M SUUHUKH. OOpa3oBaHUe U pa3BUTHE
TOJIOBbIX KJ/IETOK — raMmeT (CriepMaTo30u/, silieKjeTka) — CIriepMaToreHe3 W OOreHes.
Oco6eHHOCTH CTPOEHUS STUIIEKIETOK M CriepMaTo30u10B. OryiofoTBopeHue. IlapTeHoreHe3

Tewma 4.3.
NupuBuyanbHOe
pasBUTHe OPraHU3MOB

CojiepkaHue yuebHOro MaTepuasa

WnguBuyansHoe pa3BuTHe (OHTOTeHe3). DMOpPHOHAIBHOE pa3BuTHe (IMOpHoreHes). DTarbl
SMOPUOHA/NLHOTO Ppa3BUTHSI Yy TI03BOHOUHBIX JKMBOTHBIX: [ApoOJieHHe, TaCTpPyJIsLus,
opraHoreHe3. ITocTaMOpHoOHa/mbHOEe pa3BUTHe. THIMBI MOCTIMOPHUOHATILHOTO Pa3BUTHS:
rpsiMoe, HerpsiMoe (JIMUYMHOUHOe). BiusiHue cpefbl Ha pa3BUTHE OPraHW3MOB; (PaKTOPHI,
CriocoOHBIe BBI3BIBATH BPOXKAEHHbIE YpoACTBA. PocT u pa3Butve pacteHuil. OHTOreHe3
L[BETKOBOT'O pacTeHUsl: IBOMHOe OIJIOAOTBOPEHHe, CTPOEHHEe CeMeHU, CTalu Pa3BUTHSI

HpaKTI/IquKI/Ie 3dHATHUA

Ne 3 «Hpek1MoHHbIe 3a00/1eBaHNs U STHAEMUAN B UICTOPUU Ue/IOBeueCcTBa».
Ne 4 «BakiHalys Kak MpoduIakTHKa MHPEKIMOHHBIX 3a001eBaHU»

Paspgen 5. HacieACTBEHHOCTH ¥ U3MEHUNBOCTH OPraHU3MOB

20

Tema 5.1.
3aKOHOMEpHOCTH
Hac/ie/IoBaHUs

Cojiep>kanue yuebHOro MaTepasa

[TpeameT U 3a/jauv reHeTUKU. Pojb [IUTOJIOTUM U 3MOPUOJIOTUM B CTAHOBJIEHUM TE€HETUKH.
Bksas poccMiicKMX M 3apyOeXXHBIX YUeHbIX B pa3BUTHE T'eHETUKU. MeTOoJbl TeHEeTUKH
(ruOpUIO/IOTHYECKUM,  I[UTOTeHEeTUUeCKUH, MOJeKY/IIpHO-TeHeTHueckuii).  OCHOBHBIE
reHeTHYeCKHUe MOHATHUS. ['eHeTUUecKasi CMHMBOJIMKA, UCTIO/Ib3yeMasi B CXeMaX CKpell[iBaHUH.
3aKOHOMEpHOCTH  Hac/le[0OBaHMs ~ TPU3HAKOB,  ycTaHOBiAeHHble ['.  MeHzeneMm.
MoHorubpusHoe CKpeljuBaHWe. 3akKOH equHo00Opa3us THOPUIOB TEPBOrO TOKOJIEHUSI.
[TpaBUIO [JOMUHUPOBaHUs. 3aKOH pacIleryieHusl TPU3HAKoB. ['MIOTe3a YMUCTOTHI TaMer.
[TonHOe W HeroyiHOe JOMHHMpPOBaHWe. JJurnOpugHOe CKpelrBaHHe. 3aKOH He3aBUCHMOTO
Hac/iefIoBaHUs TPU3HAKOB. LlWTOreHeTHUeCcKWe OCHOBBI JUTHOPHAHOTO CKpeIWBaHUs.
AnHanusvpytoliee ckpellyBaHue. VICrosib30BaHWe aHa/lIW3WPYIOLEro CKpellydBaHus AJist
orpe/ie/IeHusI TeHOTHUITa 0COOU

HpaKTI/I‘JECKOE 3dHATHEe

Ne 5 Pemenuwe 3azjau Ha omnpejie/ieHWe BePOSTHOCTA BO3HWKHOBEHUSI HaC/Ie[[CTBEHHBIX
NPU3HAKOB TIPM  MOHO-, [U-, TIOJUTHOPUAHOM U aHAJU3UDPYIOIIEM CKpEIUBaHUH,
COCTaBJ/IeHUe TeHOTUITMYECKUX CXeM CKpel[MBaHUsI

Tema 5.2.

Cojeprkanvie yueOHOTO MaTepHasa

OK-01, OK-02,
OK-04
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CiiervieHHOe
Hac/eioBaHUe
TPU3HAKOB

CuerieHHOe Hac/lefloBaHWe TpW3HAaKoB. Pabora T. Moprana 10 CIerieHHOMY
Hac/efloBaHUI0 TreHOB. HapyllleHue cleruileHMs TeHOB B pe3yJ/bTaTe KPOCCUHIOBepa.
XpOMOCOMHas TeOpus Hac/Ie[iICTBeHHOCTH. ['eHeTHUeCKue KapThl.

I'eHeTrKa mosila. XpOMOCOMHOe oOIpejie/ieHre I10j1a. AyTOCOMBI U I10JI0OBble XPOMOCOMBI.
'omorameTHble U reteporameTHble opraHv3Mbl. HacnefoBaHue NPU3HAKOB, CLIEMJIEHHBIX C
110/IOM

HpaKTI/I‘—IECKOE 3dHATHEe

Ne 6 Pemenuwe 3azau Ha omnpeeneHUe BepPOATHOCTA BO3HWKHOBEHUSI HaC/Ie[CTBEHHBIX
TPU3HAKOB TIPU  CLEIUVIEHHOM Hac/e[0BaHWW, COCTaB/eHUe TeHOTUIIMUEeCKHUX CXeM
CKpellWBaHus

Tema 5.3.
3aKOHOMEepHOCTHU
V3MEeHUYUBOCTU

Cojeprkanvie yueOHOTO MaTepHasa

N3meHunBOCTE. BH/ibl U3MEHUMBOCTH: HeHaC/Ie[CTBeHHAs U Hac/e[CTBeHHas. Poib cpesbl B
HeHac/e[ICTBEHHOM W3MEeHUMBOCTU. XapaKTepHUCTHKa MOJW(PUKALMOHHOW W3MEeHUHBOCTH.
BapuaumoHnHsii psij v BapyualuoHHasi KpuBasi. HopMa peakijuu nprsHaka. KonvuecTBeHHbIe
M KayeCTBeHHble TIPU3HAaKM W HUX HopMma peakuuu. CBOWCTBa MOAUPUKALIMOHHOM
W3MEeHUYMBOCTH.

HacnencTBeHHast, WM TeHOTUIIMUYECKass W3MEHUMBOCTh. KOMOMHATHBHAs 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 n3mMeHurBocTu H. V. BaBuoBa

IIpakTHueckoe 3aHATHE

Ne 7 Pemenuwe 3azau Ha omnpeeeHUe BepPOATHOCTA BO3HWKHOBEHUSI HaC/Ie[CTBEHHBIX
MPU3HAKOB MPU pa3/IMYHbIX TUIAx B3aUMO/I€MCTBUSI T'€HOB, COCTABJeHUE T'eHOTUITUYECKUX
CXEeM CKpeILMBaHUs

Tema 5.4.
I'eneTHKa ueioBeka

Cogeprkanre yueOHOTO MaTepHasa

l'enetka uenoBeka. Kapuotumn uyesioBeka. (OCHOBHbIE METOJbl TEHETUKU 4YejloBeKa:
reHeajioTHYeCKuli, OJIM3HEIIOBbIM, I[UTOreHEeTUUECKUH, OWOXUMHUECKUH, MOJIEKYJISPHO-
reHeTudeckuii. CoBpeMeHHOe oOIlpe/ie/ieHre TeHOTHMA: TOJIHOTeHOMHOe CeKBeHHpOBaHUe,
TeHOTUITUPOBaHKe, B TOM uKcie ¢ nomolnpio IT11]P-aHamm3a. HaciencTBeHHble 3a60/1eBaHUs
ye/loBeKa: TeHHble 0ojie3Hd, 00Jie3HW C HaC/Ie[ACTBEeHHON IpepacIio/io’KeHHOCThIO,
XpOMOCOMHbBIe Oose3Hn. ComaThyecKre W TeHepaTHBHbIe MyTaluu. CTBOJIOBbIE KIIETKH.
[TpuHLMITBI  370pOBOrO  oOOpa3a J’KW3HW, [JUAarHOCTHKH, TMPOPHIAKTUKM U  JIeueHus
reHeTHUeCKux  OosiesHell.  MeJOUKO-TeHeTHUeCKOe  KOHCYJIbTHPOBaHUE. 3HaueHue
MeIWIIMHCKOW TeHeTHWKH B TIPeJIOTBPAIleHHMM M JIeUeHHH TeHeTHUeCKUX 3abosieBaHUi
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yejioBeKa

[IpakTriueckoe 3aHsATHE

No 8 «CocTaByieHHe M aHa/IM3 POJOCIOBHBIX Ue/IOBeKa»

Pazpgen 6. IBOIIOLMOH

Has OMoJiorus

Tema 6.1.
OBOJTIOL[OHHAS
Teopusi
U ee MeCTo
B OMosioruu

Cojeprkanve yueOHOTO MaTepHasa

[TpeanochIIKM BOSHUKHOBEHUS BOJIFOLIMOHHOW TEOPUU. DBOJIIOLIMOHHAS TeOpHUs U €€ MeCTO
B Ouosioruu. BiusiHue 3BOJIOLMOHHOM TeOpWM Ha pa3BUTHe OWOJIOTMM U APYrUX HaykK.
CsugeresnbcTBa 3B0/IIOLMU. [lajleoHTOI0TMUECKYe: TI0C/Ie[0BAaTe/IbHOCTD IT0SIB/IEHHS BUIOB B
MaJIeOHTO/IOTMYECKOW JIeTOMUCH, TiepexofHble (opmbl. buoreorpadurueckue: CXoAcCTBO U
paznuuve (ayH U Gop MaTEPUKOB U OCTPOBOB. DMOPUOJIOTHYECKHE: CXO/JICTBA U PA3TAUUS
5MOPUOHOB pa3HbIX BUJOB TMO3BOHOYHBIX. CpaBHUTE/bHO-aHATOMUYECKHUe: TOMOJIOTUYHbIE,
aHA/IOTUYHbIE, DPYAUMEHTApHBIE OpraHbl, aTaBU3MblL. MOJEKYIIPHO-OMOXUMHUECKHE:
CXO/ICTBO MEXaHHM3MOB HacC/Ie[ICTBEHHOCTM M OCHOBHBIX MeTabo/MuecKux MyTeid y BceX
JKUBBIX OPraHMW3MOB.

OBostolMoHHass  Teopusi Y. [lapBuHa. IIpeArnocbulKM BO3HUKHOBEHHs JlapBUHU3MA.
[BWwKyiie CWIbI 3BOJIIOLUK BUAOB TI0 [lapBuUHY (M30BITOUHOE pa3MHOXKEHHE TIpU
OrpaHUUeHHOCTU PecypCOoB, Heorlpe/ie/iéHHasi W3MeHUYMBOCTb, 60opb0a 3a CylljeCcTBOBaHUe,
eCTeCTBEHHBIN 0TOOP)

Tema 6.2.
MukposBosroLys

CojiepkaHue yuebHOro MaTepuasia

CuHTreTnueckasi Teopus 3Bositoluu (CTO) U eé OCHOBHBIE MOJIOXKEHUsI. MUKDPOIBOJIIOLUS.
[Monynsius Kak eAUHKLIA BUJA U SBOTIOLIUM.

OBwxyiue cuibl (hakToOpbI)3BOMIOLMK BUJIOB B Tpypojie. MyTallMOHHBIN TIpoliecC U
KOMOWHATUBHAsE W3MEeHUMBOCTh. [lOMyssi[MOHHBIE BOMHBI U [Jpelid reHoB. M3onsuus u
murpanys. EcTecTBeHHbIM OTOOp — HampaBASoOMUK  dakTop 3BomOIMUA.  DPOPMbI
ecTecTBeHHOTO 0TOopa. IIpucrioco6/eHHOCTh OpPraHM3MOB KaK pe3yJsbTaT IBOJIFOL[UM.
[TpuMepbl TIPUCIIOCOO/IEHUI Yy OpraHu3MOB. Apomopdo3bl M HAMOaAanTaluyd. Bua u
Buzioobpa3oBanue. Kpurtepuu Buzsa. OcHoBHBIe hopMbI BHI000pa3oBaHus: reorpaduyeckoe,
5KO0JIOTUYECKOoe

Tema 6.3.
MakposBostoLus

CojiepkaHuie yuebHOro MaTepuasa

MakposBomtonusi. Popmbl  3BOMOLMU:  (UIeTHYeCKasl, [UBepreHTHasi, KOHBepreHTHasl,
napasuiesibHasi. HeobpaTUMOCTh 9BOJTIOLIUN

HpaKTI/IquKOG 3dHATHE

Ne 9 «CpaBHeHHe BH/IOB 110 MOPG0JIOTHYECKOMY KPUTEPHUIO»

OK-01, OK-02,
OK-04

Pa3pen 7. Bo3HMKHOBeHUe M pa3BUTHeE )XM3HHM Ha 3emJie

OK-01, OK-02,
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Tema 7.1.
3aposkJeHue
Y pa3BUTHE KU3HU

CojiepkaHue yuebHOro MaTepuasa

[loHayuHble Tpe/iCTaB/leHUsI O 3apOXK[eHUM XU3HU. HayuHble runore3bl BO3HUKHOBEHUS
JKU3HM Ha 3emsie: abuoreHe3 W IMaHCIIEPMHs. XHUMHYeCKasi SBOJFOLUSA. AOHOTeHHBIN
CHMHTE3  OpraHMYeCcKMX  BellleCTB U3  HEOpPraHWuYecKWx.  OKCIIepUMEHTa/bHOe
TIOJTBePXK/IeHNe XUMUUYEeCKOW 3BOMIOIMU. HauaibHble 3Tarbl OMOI0rMYecKor 3BOJTFOLHH.
F'unoteza PHK- wmupa. ®opmupoBaHve MeMOpaHHBIX CTPYKTYP U BO3HHKHOBEHHE
MIPOTOK/IeTKU. [lepBble K/IeTKU U KX 3BOJOLMsA. PopMUpOBaHUE OCHOBHBIX T'PYIII KHBBIX
OpraHu3MOB.

Pa3BuTre >KM3HM Ha 3emsie TI0 3paM U nepuogaM. Katapxeii. Apxelickas u
TpoTepo30oiicKasi 3pbl. [Taneo3olickasi 3pa U e€ mepuobl: KeMOPUHCKUH, Op/JOBUKCKHM,
CUyDUMCKUM, [IeBOHCKWUI, KaMeHHOYTO/bHbIM, MepMckuil. Me3o30iickasi 3pa U eé
Mepuopl: TPUACOBBIM, HOPCKUM, MenoBou. KaliHO30MCKasi 5pa U e€ T[epuojbl:
T1a/1eoreHOBbIM, HeOreHOBBIM, AHTPONIOTeHOBBIM.

Tema 7.2.
CucreMa opraHuyeckoro
mupa. IIporcxoxgenve
yesioBeKa —
aHTpPOIIOreHes3

Copeprkanvie yueOHOTO MaTepHasa

Cucrema OpraHMueckoro Mupa Kak oTpakeHue 3BO/oLd. OCHOBHBIE CHUCTeMaThyecKue
IPYIIIBLI OPraHy3MoB. XapaKTepyuCTHKa K/IMMara U reo/IorThyeckux rnporeccoB. OCHOBHbIe
3Tarbl 3BOJIIOLIMM PACTUTENBHOIO M JKUBOTHOIO Mupa. ApoMop¢o3bl y pacTeHUd U
JKUBOTHBIX. [losiB/IeHMe, pacliBeT U BbIMUPaHUe IPYIII )KUBbIX OPraHU3MOB.

OBOMIOLMA  4YesiOBeKa. AHTPOIOJIOTHS Kak Hayka. PasBuTue 1mipefcTaBieHUNd O
TIPOUCXOXKJEHUU vesioBeKa. MeTogpl HM3yueHUst aHTporioreHe3a. CXOACTBa U pas/ivyus
yesioBeKa U JKUBOTHBIX. CucTeMaTHuyecKoe II0/I0KeHHWe uesioBeKa. [IBrKyllye CHIIbl
(daxtopwr) anTpororeHesza. HacseicTBeHHass W3MEHUYMBOCTh M eCTeCTBEHHBIM OTOOP.
OO6miecTBeHHbIN 00pa3 )KU3HHU, U3TOTOBJIEHHE OPYAUN TPYZQ, MbILUIeHHE, peub

Tewma 7.3.
OcHOBHBIE CTaZuU
3BOJIIOLIMU YeslIoBeKa

CojiepkaHue yuebHOro MaTepuasia

OcCHOBHbIE CTaZUM ¥ BETBU SBOJIIOLIUM UejiOBeKa: aBCTPAJONUTeKU, YesoBeK yMeiblid,
UYesioBek mpsimoxoAsiiuii, YenoBek HeaH/lepTalibCKuii, YemoBeK pa3yMHbIli COBPEMEHHOT'O
Tuma. HaxXolKM  MCKOTIAaeMbIX  OCTaHKOB, BpeMsl  CYI[eCTBOBaHHUS,  00/acTb
pacrpocTpaHeHus], 00bEM TOJIOBHOTO M03ra, 00pa3 >KU3HH, OPY/AUsL.

Yenoseueckue packl. OCHOBHbIe 0OJIbIIIME Pachl: €BpPOIeOWHast (eBpa3uiiCcKasi), Herpo-
aBCcTpanoujiHas (3KBaTOpHasnbHasi), MOHIOJIOMJHasi (a3uaTCKo-aMepuKaHCKasi). YepTsbl
MIPUCTIOCOO/IEHHOCTH TIpe/|CTaBUTe el ue/loBeYeCKMX pac K YCIOBHUSIM CYL[eCTBOBAHHUSI.
EvHCTBO UesioBeueckrx pac. Kputuka pacusma

HpaKTI/I‘JECKOQ 3dHATHE

Ne 10 «Bpewmsi 1 myTH paccesieHUs1 YesI0BeKa M0 JIaHeTe»

OK-04

17



Pa3pen 8. Opranusmsl 1 OKpyxamwlias cpeaa

Tema 8.1. Copiep>kaHue yueOHOT0 MaTepuasa 1
OKoorus OKo/orus Kak Hayka. 3a/jaud U pasZiesibl 5KOJI0TMU. MeTo/bl 5K0JIOTMYeCKUX UCCeJ0BaHUM.
Kak Hayka. CpeJibl OKosiornyeckoe MHPOBO33peHHe COBpPeMeHHOro desioBekKa. Cpesbl 0OUTaHUS OpPraHU3MOB:
JKA3HMU. BOJHAsi, Ha3eMHO-BO3[yllHasi, TIOUBEHHasi, BHYTPUOPraHW3MeHHas. OJKOJOru4yecKre
JKOJIOTUYeCKUe tdakropel. Knaccudukaims sKomorudeckux ¢GakTopoB: abWoTHueckue, OWOTHUeCKHEe U
(hakTopbI aHTpoIIOreHHble. [IeMcTBHE 3KOJOTMUECKUX (DaKTOPOB Ha OpraHu3Mbl. AOHOTHUECKHE
(bakTOpBI: CBET, Temrieparypa, BjaakHoCTb. Poronepuoausm. [Ipucrnocobnenrss opraHu3MoB
K JeHCcTBUI0O abHMOTHUeCKHUX (akTOpoB. buosornueckue putMbl. bBroThueckue (akTOpBI. OK-01, OK-02,
Buapl OMOTMUECKMX B3aUMOJIEHCTBUIA: KOHKYDEHIMs, XWI[HUUeCTBO. IlapasuTusm, OK-04, OK-07
MYTyaJIi3M, KOMMeHCaIu3M (KBapTHPAHCTBO, HaX/ieOHUUECTBO), aMeHCa/Ii3M, HEMTPaTU3M.
3HayeHre OMOTHYECKUX B3aUMOJEMCTBUM /ISl CYILeCTBOBAHUSI OPTaHU3MOB B TIPUPOJHBIX
coobi1riecTBax
Tema 8.2. Cojiepkanuie yueOHOro MaTeprasa 1
OKooruueckue OKOJIOTUUeCKHe XapaKTepUCTUKXA mnomnyasiud. OCHOBHble TOKa3aTelud  TOMYJISILUM:
XapaKTepUCTUKU YUCIEHHOCTb, IJIOTHOCTb, POKJAEMOCTb, CMEpPTHOCTb, MNPUPOCT, MUrpanus. IrHamuka
TOMYJISILIUA YMCIeHHOCTH TIOMYJISLIUU U €€ pery/isiius
[TpakTHueckoe 3aHsTHe 2
Ne 11 «ITo/icYéT MIOTHOCTU MOMYJISILIMI Pa3HbIX BUJIOB PACTEHUI»
Pasgen 9. Coo01jecTBa M 9K0/IOTHYECKHE CHCTEMBI 3 OK-01, OK-02,
Tema 9.1. Copeprkanrie yueOHOTO MaTepHasa 1 OK-04, OK-07
CoobriecTBa CooOujectBo  opraHu3mMoB  —  OuorjeHo3.  CTpyKTypbl  OHWOIleHO3a:  BH/OBas,
OpraHu3MOB, NIPOCTPaHCTBeHHasl, Tpoduueckas (muiieBast). Bugpl-gomMuHaHThl. CBsI3U B OHOLIEHO3€.
9KOCUCTEMBI Okosornyeckre cuctembl (3Kocuctembl). [loHsiTie 00 3KocucteMe U OuoreoleHo3e.
@DyHKI[MOHa/bHbIe KOMIIOHEHTbI 3KOCHUCTeMbI: TMPOAYLIEHTbI, KOHCYMEHTbI, peZAyLIeHTHI.
KpyroBopoT BelljeCTB U MOTOK 3HEPruu B skKocucTeMe. Tpoduueckre (MUlleBble) YPOBHU
3kocucTembl. [IuieBbie 1iend U ceTd. OCHOBHBIE TIOKa3aTeld 3KOCHCTEMBI: OuMOMacca,
MIPOAYKIMSI. DKOJIOTMUeCKHe MUPAMUZbI: TIPOAYKIMU, YACTeHHOCTH, O6ruomMacchl. CBOMCTBa
9KOCUCTEM: YCTOMUMBOCTh, Camoperysisiuys, passutue. Cykueccus
Tema 9.2. CojiepkaHue yueOHOro MaTeprasa 1
[TpupogHbIe [IpuposHble 5KOCUCTEMBbI. OJKOCUCTEMBI peK U 038p. ODKOCUCTeMa XBOMHOIO WU
9KOCHCTeMBbI LIMPOKO/IMCTBEHHOT O neca. AHTpOnNOreHHbIe 5KOCUCTEMBI. ATrpO3KOCHUCTEMBI.

Ypboskocuctembl. Buosiormueckoe W XO3SMCTBEHHOE 3HAaueHWe arpodKOCUCTEM U
ypboskocucrem. buopasHooOpasue kak (akTtop ycrodunMBocTH 3KocucTeM. CoxpaHeHHe
Ouosornyeckoro pazHoobpasus Ha 3emsie
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Tema 9.3. Cojiep)kaHue yueOHOT0 MaTeprasa 1
buocdepa — Yuenue B. Y. BepHazickoro o 6uocdepe. I'paHuIlbl, cOCTaB U CTPYKTypa 6uochepsl. JKuBoe
ryiobanbHast BemecTBO M ero QyHKOuA. OcobeHHOCTH OwWocdepbl Kak r100asbHON 3KOCHUCTEMBI.
sKocucTeMa 3eMnd | [InHaMu4eckoe paBHOBecHe W oOpaTHasi CBsisb B Ouocdepe. KpyroBopoThl BellecTB U
OvoreoxumMuueckre LMK/l 37eMeHTOB (yrjepofa, a3oTa). 30HaJbHOCTH Ouochepsl.
OcHoBHbIe 6OMBI CYIITH
Pa3paen 10. CesieKijusi OpraHu3MoOB, OCHOBbI OHOTEXHO/IOTHH 6
Tema 10.1. Copiep>xaHue yueOHOTo MaTepuasa 3
Cenexkuus Cesek1iMs KakK HaykKa M IpoLiecC. 3apoXkK[eHue CeJIeKLMA U JomecTuKauus. YueHue H. .
KaK HayKa U mporiecc | BaBusioBa 0 LieHTpaX MHOroo0pasvsi U TMPOUCXOXK/eHUs] KyJbTYPHBIX pacTeHui. LleHTpbI
MPOUCXOXK/AEHUS] [IOMAIIHUX >KUBOTHBIX. CopT, mopoza, mrtamm. CoBpeMeHHble METO/bI
CeJIeKLIUH. MaccoBbiii
U UHAUBUJYATbHBIA OTOOPHI B CeNEeKIUM PAacTeHWH W >KUBOTHBIX. OIleHKa 3KCTephbepa. OK-01. OK-02
bauskopocTBeHHOe CKpelljuBaHue — WUHOpuAMHT. Uuctas nuHUs. CKpelMBaHUe UYHCTHIX OK-0 4 OK-07’
mvani. Teteposuc, unm rubpugHas cwia. HepoacTBeHHOe CKpelvBaHHEe — ayTOPH/IUHT. ’
OtpanénHas rubpuau3auuss U eé ycrexu. VICKycCTBeHHBI MyTareHe3 W TOJiyueHUe
MOJIUTVIONZOB. JIOCTH)KEeHUsI CesIeKLIUMM PACTEeHUM, )KUBOTHBIX U MUKPOOPraHHW3MOB
Tema 10.2. buotexHo/sorusi Kak oOTpacjib MPOM3BOACTBA. ['eHHasg WH)XeHepusi. JTanbl CO3JaHUS 3
OcHOBBI pekombuHanTHOUM JJHK 1 TpaHcreHHbix opraHu3moB. KierouHasi urxeHepus. KieTouHble
OHOTeXHOIOTUN KYJbTYDBI. MUKpPOK/IOHa/IbHOE pa3MHOKeHHe pacTeHUid. KionupoBanue
BBICOKOTIPOJYKTHBHBIX CeJIbCKOXO3SIMCTBEHHBIX OPraHW3MOB. DKOJOTUYECKUe U 3TUYEeCKHe
nipobsiembl. 'MO — reHeTHUeCKH MOAUMULIMDOBAaHHbBIE OPraHU3MbI
IIpomexyTouHas arrectanus (quddepeHIIMPOBaHHbINA3aYET) -
Bcero: 78
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3. YCJIOBUSI PEAJIM3AIIMY [TPOT' PAMMBI OBIIIEOBPA30BATE/ILHOM
MCIIUTL/TMHBI

3.1. /lns peanu3aiiuu NporpaMmbl JUCHHMILIHHBI A0/DKHBI ObITH MPeyCMOTPeHbI

cleiyIoljye crerHaibHble MOMeeHH:

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
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[y peanu3aliu MporpaMMbl OMO/MOTeUHbIN (DOH/ YHUBEPCHUTETa UMeeT TieuaTHble W/WUIn
3/IeKTPOHHbIe ~ oOpa3oBaTesibHble YW MH(OPMAlLIMOHHBIE  pecypchbl, peKOMeHAyemble  [Jisi
WCII0/Tb30BaHUsI B 00pa30BaTe/IbHOM IIpOLiecce.

JJIeKTPOHHBbIE H3/JaHHsA(3/1IeKTPOHHbIE PeCcypcChl)

OcHoBHbIE

1. buonorusi: 10-i1 kmacc: 6a30BbIi ypoBeHb : yueOHMK / B. B. Tlaceunuk, 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 : »371eKTpoHHO-OuO/MMoTeuHass cucrtema. — URL: https://e.lanbook.com/book/334994-
3/IeKTPOHHAsi BepCHs C HeOTPaHUYEHHBIM KOJIMYeCTBOM JIOCTYIIOM.
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: hittps://e.lanbook.com/book/409211- 3/1eKTpOHHasg BepcHs C HeOorpaHUYeHHbIM

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 FOpaidit [cait]. — 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
JIOCTYTIOM.

3. Buonorus : yueGHUK ¥ MPAaKTUKYM [I/Is CPeJHero NnpogeCcCHOHaMIBHOTO 00pa3oBaHus /
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- 3eKTpoOHHAasi BepCHsi C HEOTPaHUYEeHHBIM KOJIMUECTBOM JOCTYTIOM.

VHTepHeT-pecypchl
1. https://postnauka.org/themes/biology — nekimu 1o xumuu Ha caiite [TocTHayka.
2. https://olymp.msu.ru/rus/event/9301/ — (http://www.bio.msu.ru/rus/olimp/) -

WudbopMal[ioHHble MaTepHanbl 00 oyuMIHazax: MOCKOBCKOW TOpOJICKOH, Bcepoccuiickow,
MeHgeneeBckoi, MexayHapogHol. [IpuBeJeHbl 3a/jaud TeOPETHUECKUX WM IKCTIepUMeHTabHbIX
TYPOB, TIOAPOOHbBIe pellleHus], CIIMCKU U (poTorpadun rnobeaurenei.

3. https://content.edsoo.ru/lab/subject/1/ — BupTyanbHbie nabopaTopHbIe u
TpaKTHYecKre paboThl Ha yT/TyOIeHHOM YPOBHE CpefiHero o01iero oopa3oBaHuUs
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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
nipodecCHOHATBLHBIX KOMIIeTEeHIIMI T10 Pa3ziesiaM ¥ TeMaM COZlepyKaHus yueOHOro MaTtepuara.

Oo6mas/npodeccuoHanbHast
KOMIIeTeHI[Us

Pazpen/Tema

Tun OLIEHOYHBIX

MepOnpUATHS

OK 01. Beibupars crocobbl
peleHus 3ajau
rpodeccroHabHOM
JIeSITeJTbHOCTH TIPUMEHUTETHO
K Pa3/IMYHbIM KOHTEKCTaM

Temni2.1 -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,
10.1, 10.2

OO6cyxeHue TI0 BOIIpocam
JIeKLU

Pa3paboTka ryioccapusi
3aronHeHWe  CPaBHUTEBHBIX
TabImI]

TectypoBaHue

YcTHBIM o11poc

JIUKTaHT Ha WCIO/Ib30BaHUe
aprymMeHTOB, OHWOIOrMUeCKOMH
TEePMUHOJIOTUY U CUMBOJTUKH
NuauBuayanvHast
caMmocTosTesibHast paboTa
IlpencraBneHve pe3yabTaTOB
MpaKTHUeCcKnx pabor
KoHTpo/IbHBIE pabOThI

3arura TBOpUeckux paboT

3ammra VHVBU/IYaTbHbIX
TPOEKTOB
BbrirosiHeHne 3a/laHuN

TPOMEXXYTOYHOM aTTeCcTaluu

OK 02. Ncnons3osats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHnBaeMas AUCKYCCUS 10

COBpeMeHHbIe cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOCaM JIeKLUK

TIOMCKa, dHa/I1M3a 71_73’ 81, 82, 91_93, Pa3pa60TKa MeHTa/ILHOU

u MHTePIPETALMH | 101 10 o KapThl B MUHU TPyIIIax

vHbopMaLuH, T BbIro/iHeHWe U 3aliyTa

u WH(OPMalIMOHHBIE nabopaTopHbIX paboT

TEXHOJIOTUM [IJIi BBITIOJTHEHUS [lpencraBneHrve pe3y/ibTaTOB

3ajau ripoceccoHaIbHOM MpaKTHUeCcKux pabor

JIesITeSTbHOCTH [pencraBieHye yCTHBIX
Co0OIIIeHUH C TIpe3eHTalueH,
TO/ITOTOBJIEHHBIX TI0 TIePEUHI0
HCTOYHUKOB,
peKOMeH/I0BaHHBIX
TIpernofiaBaresieM

OK 04. OddekruBHo | Tembi2.1 -2.3, 3.1- 3.3, 4.1- | Ob6cyK/ieHHe TI0 BOIIPOCcam

B3aMMO/IefiCTBOBATD M | 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | eKLyuu

paborath B

KOJI/IeKTrBe U 8. 1’ 82, 9.1-9. 3’ Hpe,ZLCTaBIIEHI/Ie pe3y/ibTaTOB
KOMaH/ie 10.1.10.2 MpaKTUYeCKUX paboT
T 3aiuTa TBOPUECKUX paboT
3ammra VIHZUBU/lya/IbHbIX
TIPOEKTOB
OK 07. CogetictBoBath | Temsi 1.1, 2.1 -2.3, 3.1- 3.3, | O6cy»KAeHue 1o BOIpocam
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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,
10.1, 10.2

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
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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).
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B pabouyro mporpammy 1o

5. JIMCT BHeCeHUS U3MEHeHUH

mucupnrmiae OY.B.13

«buonorusa»

10 CIieurajIbHOCTH

40.02.04«FOpucripyaeHuys» yTBepXAeHHYI0 Ha yueHOM coBeTe [lepykaBuHCKOro Jivies 30 mapra 2026

r., IpOTOKOJI Ne 14,

Howmep ITpoToko 3acesaHus
TekcT u3MeHeHUs
U3MEeHeHUs No sara
1.
2.
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