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1. OBHIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATE/IbHOM JICITUTI/IMHBI

1.1. MecTo JUCHMIUTHHBI B CTPYKType o0pa3oBaTebHOI nporpammsl CIIO:
OG61ieobpa3oBaresibHasi AUCIUIUIMHA «BUONOTHs»  SIB/ISIeTCST  00sI3aTe/IbHOM  YacThIO
06111e00pa3oBaTe/IbHOTO IMK/Ia 0O0pa3oBaTeibHOM TporpaMMbl B cootBeTcTBUM ¢ OT'OC CIIO

40.02.04 «FOpucnpypneHims»

1.2. Ile/1 ¥ UIaHUpPYyeMble pe3y/IbTaTbl 0CBOeHHs AMCIMILIUHBI:
1.2.1. Ilens AMCHUTITAHBI

CojiepykaHue TIporpaMMebl 0611ieo6pa3oBaTeibHOM JUCLIUTIIMHBI « BHoJIorvsi» HarpaB/ieHO
Ha JIOCTIDKeHHWe pe3y/bTaTOB ee M3yueHHWs B COOTBeTCTBHHU C Tpeboanusimu ®I'OC COO c
yueToM npodeccroHanbHOM HampaBieHHocTH PI'OC CIIO. llenb u3yueHMs [AWCLMIIMHBI
«buonorusi» Ha 06a30BOM YpOBHe — OB/aZieHHWe OOYYalOIIMMHCS 3HAHUSIMUA O CTPYKTYPHO-
(GYHKLIMOHAIBHON OpraHu3al[uM >KMBBIX CHUCTEM pasHOr0 paHra W TmpuobpeTeHHe YMeHU
MICTI0/1b30BaTh 9T 3HAHUS JJIsi TPAMOTHBIX /IeHCTBHI B OTHOLIIEHUH 00BEKTOB KUBOM MPUPO/BI U
perIeHus] Pa3/TNUHbBIX )KU3HEHHBIX MPO0JIeM.
HocTikeHune 1eJT1 W3yueHUsl JUCLMIUIMHBI «Buonorusi» Ha 6a30BOM ypoBHe 00ecrieurBaeTcst
pellleHreM CJ/IeyroLuX 3a/au:
. OCBOeHHe O00yuarol[UMUCS CHCTeMbl 3HAHHUN O OMOJIOTMUECKMX TeOpusiX, YUeHHsX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TMIOTe3aX, MpaBWiax, C/AyXKallldx OCHOBOW AJs1 (pOpMHUPOBaHUS
Tripe/iCTaBIeHUN 0 eCTeCTBeHHO-Hay4YHOU KapTHHe MUpa,
0 MeTo/lax HAy4yHOTO I103HaHWs, CTPOEHUM, MHOTroo0Opa3uyd M OCOOEHHOCTSIX >KUBBIX CHUCTEM
pPasHOro ypOBHSl OpraHv3alliy, BbIJAFOLIUXCS OTKPBITUAX U COBPEMEHHBIX MCC/Ie[lOBAHUAX B
OHOJIOTU;
o ¢dopmupoBaHue y o0yyJaroImuxcs I103HaBaTe/IbHbIX, VIHTe/UIeKTYya/IbHbIX
W TBOpYECKUX criocobHOCTeli B Tpollecce aHaiW3a [JJaHHBIX O TYTSIX  Pa3BUTHUS
B OMO/IOrMM HAayYHBIX B3IVISIZIOB, UJeH U MOJXO0/0B K U3YUEeHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aLyy;
o CTaHOBJIeHWe Yy oOyuarommxcs oOmiel Ky/abTypbl, (DYHKIMOHANIbHOW TPaMOTHOCTH,
pa3BuUTHe yMeHHI OOBSICHATb U OLIeHWBAaTh SIBJIeHHsI OKPY)KAIOL[ero MUpa >XMBOMW TIPUPOZbI Ha
OCHOBaHWY 3HAHUM U OMbITA, MOTyYeHHBIX MTPY U3yUeHUH O1O0JI0THY;
o ¢dopmupoBaHre y 0oOyuaroluxcsi yMeHWH WITIOCTPUPOBATh 3HaueHWe OMOIOTrMuecKhx
3HaHWM B TMPAKTHUYeCKOW [eATebHOCTH Yel0BeKa, pPa3BUTUM COBPEMEHHBbIX MeJULIMHCKUX

TeXHOJIOTHI U anO6HOTeXHOHOFHﬁ;



. BOCITUTaHWe yOeKAEHHOCTH B BO3MOYKHOCTH TTO3HAHKS Ue/I0BEKOM YKUBOM

TIPUPO/Ibl, HEOOXOAMMOCTH OEpeXXHOTO OTHOILEHUs K Held, COOJIIOZeHUsT ITUYeCKUX HOPM TIpU
TIPOBe/IeHNH OMOIOTMUeCKUX UCC/Iel0BaHUI;

. OCO3HaHMe L[eHHOCTH OMOJIOrMYeCcKrX 3HAaHWW [Jisl TIOBBIIIEHUS] YPOBHS 9KOJIOTHUECKOMN
KYJIbTYPBI, /7151 POPMHPOBaHUsI HAyUHOI'O MUPOBO33pEeHUS;

. NpUMeHeHWe TIPUOOpDEeTEéHHbIX 3HAHWHW W yMEHW B  TIOBCEJHEBHOW JKM3HU
JUIsi OLIEHKW TI0C/Ie[ICTBUM CBOEH [JesiTe/TbHOCTU TI0 OTHOLUEHWIO K OKpY»Karollleil cpefe,

CcOoOCTBEHHOMY 37I0POBBIO, 000CHOBaHMWe U COb/TFOIeHre Mep MPOMUIAKTUKY 3a00IeBaHHM.

1.2.2. TInaHupyeMbie pe3y/JbTaTbl OCBOEHHUS 00I€00Pa30BaTe/IbHOM AMCIUIVIMHBI B
coorBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6uue komrtereHiuu (ganee — OK) u npodeccruoHanbHble KomreteHud (ganee — ITK) ®T'OC
CIIO B COOTHECeHUU C JINYHOCTHBIMU, MeTarnpeaMeTHbIMU
U  TpeJIMeTHBIMH  pe3y/ibTaTaMd 00yueHuss 0a3oBoro  ypoBHs (gmasee —  ITPO)

@®I'OC COO rmipecTaBieHbl B Tabsuie:



Koa n IInanupyemsbie pe3y/ibTaTbl 0CBOEHUS AU CIUNINHbBI

HanMeHOBaHHe

‘l’OPM“PyeM"{’X O6uue JucuMnIMHapHbIe

KOMIIeTeHI[UH
OK 01. Bsibupath | JIMUHOCTHBIE Ppe3y/bTaThl [JOJDKHBI OTpakaTh B uactu: | [TP6 1. ChopMUpOBaHHOCTh 3HAHWK O MecTe U PojM OHoIOTUN
CriocoObl  pellieHus | TPYZIOBOTO BOCITUTAHUS: B CHCTEMe HayyHOro 3HaHus; (YHKLMOHAJbHONH T'PaMOTHOCTU
3ajau - TOTOBHOCTb K TPY[y, OCO3HaHMe LIeHHOCTH MacCTepCTBa, | ueyioBeKa /s PelleHus] )KU3HEeHHbIX IpobsieM.
npoecCOHANBHOU | TpyAo/OOue; [TP6 2. CdhopMHPOBAHHOCTH YMEHHUs PAaCKpBIBaThb CO/lepKaHHe
JesaTe/IbHOCTH - TOTOBHOCTb K aKTMBHOM [eSTe/bHOCTH TeXHOJOTMYeCKOW | OCHOBOIIOJIAraloUMX OMONIOrMYecKuX TEePMUHOB U TTOHSTHIM:
NIPUMEHUTEeTbHO v coLanbHOU HaIpaBJ/IeHHOCTH, CIOCOOHOCTH | )KW3Hb, K/eTKa, TKaHb, OpraH, OpraHW3M, BHJ, IOy,
K Pa3/MuUHbIM | MHULMMPOBATh, MIaHUPOBaTh M CAMOCTOSITE/ILHO BBITIOJHATE | 9KOCHCTeMa, 61olieH03, brocdepa; MeTabo3m (06MeH BellleCTB
KOHTEeKCTam TaKylo JeqaTe/IbHOCTb; Y T[peBpallleHVMe 3Hepruu), Tromeocras (camoperyssus),

- UWHTepec K pa3/uuHbiM cdepaM npodecCUOHATbHOM
JesITe/TbHOCTH.

MeTarnpeMeTHbIe pe3y/IbTaThl JO/KHBI OTPa’KaTh:
OBnaZieHye YHUBEpPCAJbHBIMUA yueOHbIMU TI03HAaBaTe/TbHBIMU
JIeUCTBUSIMU:

a) Oa30BbIe JIOTUUECKUE [IeHCTBUS:

- CaMOCTOSTebHO (OpMy/MpPOBaTh W aKTyaJHu3UpPOBATh
nipobJieMy, pacCMaTpUBaTh ee BCECTOPOHHE;

- YCTaHaB/IMBaThb CYIIECTBEHHBIM TIPU3HAK WM OCHOBAHUS
JUIs1 CpaBHEHUs, Kiaccudukaiuu u 060011ieHus;

- OTIPeJIe/IATh 18/ JeATeIbHOCTH, 3a/]aBaTh TTapAMETPhbI

Y KPUTEPUH UX IOCTKEHUST;

- BBISIB/ISITH 3AKOHOMEPHOCTH Y MIPOTUBOPEYHSI

B PacCMaTpPUBAEMBbIX SIBJIEHUSIX;

- BHOCUTh KODDEKTHBBI B [IeATeJbHOCTb, OLIEHUBATh
COOTBETCTBUE pe3y/JbTaTOB Ie/siM, OLIEHWBaTh PHUCKU
TIOC/IeICTBUM eATe/TbHOCTH;

0) 6a30BbBIE HUCC/IeZIOBATE/TLCKHE IeHCTBUS:

- B/JIaJIeTh HaBbIKaMH y4eOHO-HCC/Ie/J0BaTeTbCKOMN

U TIPOEKTHON JleATe/IbHOCTH, HAaBBbIKAMU pPa3pelieHust

buocuHTe3 Oesika, CTPYKTypHasi OpPraHH3al[Usi >KUBBIX CHCTEM,
JIUCKPETHOCTb, CaMoperyJsiLys, CaMOBOCIIPOM3Be/leHHe
(peripoayKLusi), HacJ/ie/ICTBeHHOCTb, HM3MeHUYUBOCTb,
9HEepro3aBUCUMOCTh, POCT U Pa3BUTHe, YPOBHEBasi OpraHu3alusi.

ITP6 3. CdopMHPOBAHHOCTb yYMeHHs PAaCKpbIBaTh COZep>KaHUe

OCHOBOIIOJIATAlONINX ~ OWOJIOTMUECKUX TEOpUM U THUIOTe3:
K/IeTOUHOM, XPOMOCOMHOM, MYTal[MOHHOW, 3BOJIFOIL[MOHHOM,
TIPOMCXOXKeHUsI )KU3HU U ueioBeKa.

I1P6 4, CdopMHpOBaHHOCTh YMEHHUs pacKphIBaTh

OCHOBOIIOJIATAlOIIe OMOIOTHYEeCKHUEe 3aKOHBI U 3aKOHOMEPHOCTHU
(I'. Mengensa, T. Mopradma, H./. BaBumoBa, 3. I'ekkens,
®. Mrwosnepa, K. bspa), rpaHuiibl Ux NMPUMEHHMOCTH K >KUBBIM
CcUCTeMaM.

ITP6 5. TlpuobpeTeHMe OMbITa NMPUMEHEHHWS] OCHOBHBIX METO/IOB
HAYYHOTO IMO3HaHUsI, UCTIOb3yeMbIX B OHooruu: HabmroieHust

Y OMUCAHUS >KUBBIX CUCTEM, TMPOLIECCOB U SIBJIEHWM; OpraHu3alyu
W TIpOBefieHHs1 OHOJIOTMUecKOro 3KCIIepUMeHTa, BbIBIKEeHHs
TUIOTe3, BbIABJIEHUS 3aBUCUMOCTH MEXAYy UCCaefyeMbIMU
BeJIMYMHAMUY, 00BsSICHeHUST TIOJTyYEeHHBIX pe3y/bTaToB
v ¢GopMy/MpPOBaHUs BBLIBOJIOB C HCI0J/Ib30BaHHEM HAY4YHbIX
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npobJiem;

- BBISIBJISITH TIPUUMHHO-C/I/ICTBEHHBIE CBSA3U

Y aKTya/IM3UpOBaTh 3a/iauy, BbIBUTaTh TUIIOTE3Y

ee pellleHus, HAXOAWTh APTyMEHThI /IS /I0Ka3aTe/bCTBa
CBOMX YTBep)K[EeHWH, 3aJaBaTh MapaMeTpbl W KPUTEPUH
pelleHus;

- aHa/IM3UpPOBATh TIOJyUYeHHbIE B X0/ PpeIleHHs 3aJaud
pe3y/abTaThl, KPUTUUECKU OL[eHHWBATh WX J[OCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YC/IOBUSX;
pa3pabaThiBaTh TUIAH PeIIeHus TPOO/IEMbI C yUETOM aHaIMu3a
HMEIOIIUXCsl MaTepHaibHBIX U HeMaTepHaibHbIX PeCypCOB;
-- YMETb TIePEHOCUTh 3HAHUSI B TT03HABATE/HHYIO

U MPAKTUUECKYI0 06/1aCTH KU3He1esITe/TbHOCTH;

- yMeThb WMHTErPUPOBAaTh 3HAHUSI W3 Pa3HBIX IPEAMETHBIX
obsacTel;

- BBIJBWraTh HOBBIE W/I€W, TMIpe/jlaraTh OpPUTHHATbHbBIE
TIOZIXO/IbI U PEeIIeHUSI

TIOHATUN, TEOPUM U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTb YMEHHSI BBIAE/STH CYIIECTBEHHbIE
MpU3HAKW  BUPYCOB, K/IE€TOK TIPOKAPUOT W  3yKApHOT;
OJJHOK/IETOYHbIX W MHOTOK/IETOUYHBIX OPTraHW3MOB, BH/IOB,
OUOreo1IeHO30B M 3KOCUCTEM; OCOOEHHOCTH TIPOI[eCCOB OOMeHa
BEILeCTB U TpeBpallleHHs SHeprud B KIeTKe, (OTOCHHTE3a,
TJIAaCTUYEeCKOTO U SHEPTeTUUeCKOro 0OMeHa, XeMOCHHTe3a, MUTO03a,
Meli03a,  OIUIO/[OTBODEHHMS,  Pa3BUTHUS U pa3MHOXKEHW,
VH/IUBU/Iya/IbHOTO Pa3BUTHSI OpraHu3Ma (OHToreHe3a), 60psObI 3a
CYIIeCTBOBaHUWE, €eCTeCTBEHHOr0 0TOopa, BHI000pa30BaHMs,
TIPUCIIOCOO/IEHHOCTH OPraHU3MOB K Cpefie OOWUTaHUs, BIUSHUS
KOMITOHEHTOB ~ JKOCHCTEM, AHTPOTIOTEHHBIX  W3MEHEeHUH
B 9KOCHCTeMax CBOEI MECTHOCTH,

KPYTrOBOPOTA BEIL[ECTB U MpeBpallieHue SHepruu B bruocgepe.

[TP6 7. CdopMHUPOBAHHOCTH yMEHHS TMPUMEHSTh II0/IyYeHHbIe
3HaHUS [y OOBSICHEHUST OHMOJIOTMYEeCKUX TIPOLIECCOB U SIBJIEHUH,
IJ1s1 TIPUHSTHS TIPAKTUUECKUX PEIleHNH B TIOBCeAHEBHOU >KU3HU

C Lesibio 0becrieueHust 6€30MacHOCTH CBOErO 3ZI0POBbSI U 3/10POBbS
OKDY>KaloIUX Jrofiel, CcoOMoeHust 30poBOro obpa3a >KU3HH,
HODM TPaMOTHOT'O TIOBE/JIEHHsSI B OKPY)Kalolllell IPUPO/HOM Cpejie;

MOHMMaHue  HeoOXOAWMOCTH  WCIIO/Ib30BAaHUS  IOCTVDKEHHN
COBpPeMeHHOW OHO/M0ruM U OMOTEXHOJIOTHM [l palMOHA/TBHOTO
TMIPHPO/IOTIO/TE30BAHHUS.

[TP6 8. CdopMHUPOBAaHHOCTL YMeHHs pellaTb OWOJIOTHYeCKUe
3a/]lauu, COCTaBJISITh TeHOTUNTUYECKHe CXeMbI CKpPell[UBaHus

JJ1 pa3HbIX TWUIIOB HAac/ae/0BaHUSl TPU3HAaKOB y OPraHU3MOB,
COCTaBJISITh CXEeMbI TIepeHOCa Bell[eCTB U SHePIUU B 3KOCHCTeMaxX
(uenu NUTaHWs, NMUILIEBbIE CETH).

I[TP6 9. CdhopMHUPOBAaHHOCTb YMEHWH KDUTHUECKH OI|eHUBATh
uHpopMaLKio  OHUO/IOTHUeCKOTO  COjlep)KaHUs, BKJ/IHOUAIOIIYIO
TCeB/OHAayUHble 3HAHWS W3 pa3/MUHbIX MCTOYHUKOB (CpefCcTBa

MaccoBoi MH(OpMAaIUM, HAyYHO-TIOMYJISIPHbIE  MaTepHualibl);
WHTEpIpPeTUPOBATh TUYECKHe aCIIeKThI COBpPEMEHHBIX
Ucc/eioBaHUA B Ouosioruu, MefWi[MHe, OUOTEXHOJOTUH,;
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paccMaTpuBaTh  TJio0a/bHbIE
COBPEMEHHOCTH,  (HOpPMUPOBATH
COOCTBEHHYIO TTO3ULHIO.

ITP6 10. CchopMupoBaHHOCTb yMeHUM CO03/laBaTh COOCTBEHHbIE
MUCbMEeHHbIe W YCTHbIe COOOIIeHHsI Ha OCHOBe OMOIOTHYeCcKOn
vHboOpMaLMM M3  HECKOJIbKMX  HCTOYHUKOB,  TPaMOTHO
WCTO0/Ih30BaTh MOHSTHUMHBINA anmapaT OHuoIoruu

5KOJIOTUUeCKHe  TPO0JIeMbl
10 OTHOIIEHHWIO K HHUM

OK 02.
HNcrnionb3oBath
COBpeMeHHbIe
CpeAcTBa  TIOMCKa,
aHasmm3a

W UHTeprpeTaluu
vHdopMalu

¥ UH(OpPMaLOHHbIe
TeXHOJIOTHUU JUTST
BBITIOJIHEHUS  3a7lay
ripodeccoHa/IbLHOM
JiesITeNIbHOCTU

JINUHOCTHBIE Pe3y/bTaThl [JO/DKHBI
1[eHHOCTU HayYHOTO ITO3HAHMUS:
-c(hopMHPOBaHHOCTH MUPOBO33pPEHUS], COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsS HAayKd W OOIIeCTBEHHOMN
TIPAaKTHKHY, OCHOBAaHHOTO  Ha  Juajore  KyJbTyp,
CIOCOOCTBYIOIIIETO 0CO3HaHHIO CBOET0 MecTa
B TIOJIUKY/IbTYPHOM MUDE.

MertaripejMeTHbIe Pe3y/IbTaThl JO/DKHBI OTPaXKaTh:
OBnazieHre YHUBepPCalbHBIMUA yueOHBIMU TT03HaBaTe/TbHBIMU
JIeCTBUSIMU:

B) pabora ¢ uHdopmMalei:
- B/IaJIeTb  HaBBIKAMHU
W3  WCTOYHUKOB  pasHbIX  TUIIOB,  CAMOCTOSITEJTbHO
OCYII[eCTBJISITh TIOUCK, aHa/m3, CUCTeMaTU3aLIHI0
Y MHTepIpeTaLyio WHhopMaLK Pa3/indyHbIX BUZOB U (HopM
TIpe/ICTaB/IeHUST;

- OLIeHWBaThb JOCTOBEPHOCTb, JIETUTUMHOCTh WH(OPMALIWH,
ee COOTBETCTBHE MPABOBBIM U MOPa/IbHO-3TUYECKMM HOPMaM

OTpaXaTb B YaACTHU:

nosyueHuss  MHopMaLUU

ITP6 1. ChopMHpPOBaHHOCTh 3HAHUH O MeCTe U PoJiu 6HoIoTUN

B CHCTeMe Hay4yHOro 3HaHWs; (YHKLUMOHA/JBLHOW TPaMOTHOCTU
yesioBeKa [jisl PellieHus )KU3HeHHBIX 1pobsiem.

[TP6 7. CdopMHUPOBAHHOCTh yMEHHS TPUMEHSTh I0/yYeHHbIe
3HaHUS [Jis1 00bsiCHeHUs: OHUO/IOrMUeCKHUX TIPOLIeCCOB U sIBJIEHUH,
JUIS1 TIPUHSITHSI TIPAKTUYECKUX PeIIeHUH B TOBCEeIHEBHOM >KU3HU

C Llebio 0becrieueHusi 6€30MacHOCTH CBOETO 3/10POBbSI U 3ZI0POBbS
OKDY>KaloluX Jrofied, coOmoeHust 340poBOro obpa3a >KU3HH,
HOPM I'DaMOTHOT'O TIOBeJleHHUsI B OKPY’Karolllel MpUpOIHON cpejie;
MOHMMaHue  HeoOXOAWMOCTH  WCIIO/Ib30BAaHUS  IOCTYDKEHHHA
COBpeMeHHOW Ouosyioruv U OGUOTeXHONOTHH [Jisi paljMOHATBHOTO
TMIPHPO/IOTIO/TE30BAHHUS.

ITP6 10. CchopMHpPOBaHHOCTb YMEHMM CO3/jaBaTh COOCTBEHHbBIE
MUCbMEeHHbIe W YCTHbIe COOOIIeHHsI Ha OCHOBe OMOIOTHYecKOon
uHpOpPMaLlMd U3  HECKOJbKUX  HMCTOUHUKOB,  T'PaMOTHO
WCTI0J/Ib30BATh MIOHSATUIHBIN arrapaT OHMoIorum

OK 04. 3ddexTrBHO
B3aMO/IelICTBOBATh
1 paboratb

B KOJIJIEKTHBE

1 KOMaH/ie

JIMUHOCTHBIE pe3y/ibTaTbl AO/DKHBI OTPaXAdTb B UYdCTHU:

LIEHHOCTM HAy4yHOro T[IO3HAaHWsl: OCO3HAaHWE LIeHHOCTH
HayuyHOW  [leATeNIbHOCTH, TOTOBHOCTb  OCYILECTBJISITh
MPOEKTHYO u HCC/IeI0BaTe/IbCKYH0 JlesITe/IbHOCTh
WH/JWBU/lya/bHO U B TPYIIIIe.

MertaripeiMeTHbIe pe3y/bTaThl JO/IKHbBI OTpaXkaTh:
OgnazieHne yHUBepCaTbHbIMU KOMMYHUKaTHUBHBIMU
JIeVCTBUSIMU:

0) coBMeCTHasi IesATeIbHOCTb:

[TP6 5. IIpuobpeTeHre OMbiTa NPUMEHEHHST OCHOBHBIX METO/IOB
HAy4YHOTO TI03HAHWSI, UCTIOb3yeMbIX B OMOJIOrHM: HaO/MIOJeHUsT U
OTMCaHUS )KUBbIX CUCTEM, TPOLIeCCOB U SIBJIEHWH; OpraHu3alyy U
MpOBe/leHNs]  OMOJIOTMUECKOTO  9KCIIePUMEHTa,  BBIJBIKEHUS
TUIIOTe3, BBISIBJIEHUS] 3aBUCHMOCTH  MeXAY MCCIelyeMbIMU
BeJIMYMHAMU, OOBbSICHEHHS TIOTyUYeHHBIX pe3y/IbTaToB

v (QopMy/sMpOBaHUS BBLIBOJOB C HCIOJb30BaHHEM HAYUYHbIX
TOHATUM, TEOPUM U 3aKOHOB




- IOHUMATh U UCTI0/Ib30BaTh MPEMMYIIeCTBAa KOMaH/IHOU
Y UHJUBU/Iya/TIbHON paboTh;

-  TpUHUMaTb  LeJd  COBMECTHOW  [IeATe/IbHOCTH,
OpraHM30BbIBaTh U KOOPMHUPOBATH JE€iCTBUS
Mo ee [JOCTWXKEHWIO: COCTaB/IATh IIJIaH  JeMCTBUU,

pacrpefiesiitTb POAM C Y4eTOM MHEHUW yuaCTHUKOB
00CYX/IaTh pe3yJIbTaTbl COBMECTHOW PabOThI

OK 07.
CojielicTBOBaTh
COXpaHeHHI0
OKpY’Karoleu

cpefpbl,
pecypcocOeperxeHr
10, TIPUMEHSITh
3HAHUS

00 M3MeHeHUH
K/IMMara, TIPUHIUITBI
Oepe>x/TUBOTO
TIPOM3BO/ICTBA,

3¢ peKTHBHO
J1IeiCTBOBATh

B ype3BbIYaliHbIX
CUTyaLUsIX

JINUHOCTHBIE pe3y/bTaThl [O/DKHBI OTpakaTb B YaCTHU:
5KO0JIOTMUECKOT'0 BOCITUTAHMUS:

- chOpMUPOBAHHOCTb  3KOJIOTUYECKOW  KYJIBTYPHI,
TIOHMMaHNe BAUSHUSL COLMabHO-9KOHOMUUECKUX MPOLIeCCOB
Ha COCTOsIHUe MPUPOIHOMN
Y COLMa/bHOM Cpefibl, OCO3HaHWe r00aJbHOTO XapakTepa
9K0JIOTUYECKHX TTPOOIeM;

- IIJIAHUPOBaHKe U OCyILL[eCTB/IeHNe JAelCTBUN B OKpY KaroLen
Ccpejle Ha OCHOBe 3HAHHUs 1je/lell yCTOWUMBOIO pPa3BUTUS
YyeJ/I0BEUYECTBa;

- AaKTUBHOe HeTpusiThe JelCTBUH,
OKpYyKarolller cpefie;

- yMeHHe TIPOTrHO3UPOBATh HeOJIaronpusTHbIE KOJIOTHYeCKHe
MoC/IeZICTBUS TIpeANIPUHMMAaeMbIX JeMCTBUM, Mpe0TBpalllaTh
UX;

- pacuMpeHue
HarpaB/IeHHOCTH.
MertaripeMeTHbIe pe3y/bTaThl JO/DKHBI OTPaXKaTh:
OBnazeHue YHUBEpCabHbIMU KOMMYHUKaTUBHBIMU
JIeCTBUSIMU:

0) coBMeCTHasi AesATeIbHOCTb:

- TIOHMMaTh W WCII0/Ib30BaTh IpeuMYIecTBa KOMaHAHOMN
Y UHJUBU/Iya/TbHON paboThI;

MPUHOCSLIUX  Bpe],

OnblTa  JAedATeJIbHOCTU 9KO0JIOTUUECKOM

[TP6 5. IIpuobpeTeHre oOmbiTa NPUMEHEHHSI OCHOBHBIX METO/IOB
HAyYHOT0 TI03HAHWSI, UCTIO/b3yeMbIX B OMOsIOrun: HabIroeH s

Y OTIMICAHUS )KUBBIX CHUCTEM, MPOLIECCOB U SIBJIEHHI; OpraHu3arui
U TIpOBefieHHs OMOIOTMUeCKOro SKCTIepUMEeHTa, BbIABIKEHUS
TUTIOTe3, BBISBIEHUS 3aBUCHMOCTH MEXAy HCC/IeyeMbIMU
Be/IMYMHAMU, OOBSICHEHUS TIOyUYeHHBIX pe3y/IbTaToB

U (QOpMy/NIMpOBaHUs BBIBOJOB C UCIIOJb30BaHMEM HayuUHbIX
TIOHATUN, TEOPUM U 3aKOHOB.

[TP6 6. CchopMHUPOBAHHOCTh yYMEHHUSI BBIEJISAITH CYIeCTBEHHbBIE
MpU3HAaKKW  BUPYCOB, K/I€TOK TIPOKAPUOT W  JYKapHOT;
OJJHOKJIETOYHbIX Y MHOTOK/IETOYHBIX OpPraHW3MOB, BH/IOB,
O1OreorieH030B U KOCHUCTEM; OCOOEHHOCTH TPOL[eCCOB 0OMeHa
BeL[eCTB W TIpeBpallleHHs JHeprud B KieTKe, (DOTOCHHTe3a,
TJIACTUYECKOTO U SHEPreTUUeCcKOro 0OMeHa, XeMOCHHTe3a, MUTO03a,
Meli03a,  OIUIOJJOTBOPEHHS,  Ppa3BUTHS W  pa3MHOKEHWs,
VH/IUBHU/Iya/IbHOTO Pa3BUTHsI OPraHu3Ma (OHTOreHe3a), 60phObI

3a CyIIeCTBOBaHHe, eCTeCTBeHHOro 0TOOpa, BHA000pa3oBaHWH,
MPUCTIOCOO/IEHHOCTH OPraHM3MOB K Cpefie OOWTaHUS, BIIUSTHUS
KOMIIOHEHTOB ~ 3KOCHCTEM, AHTPOTIOT€HHbIX  HW3MeHeHWH
B 9KOCHCTEMax CBOeH MeCTHOCTH,

KPyrOBOPOTA BeLeCTB U MpeBpalljeHre YHepruu B bruocdepe.

[TP6 7. CdopMHUPOBAHHOCTh yMEHHS TPHUMEHSTh II0/yYeHHbIe
3HaHUS /711 0OBsICHeHUs] OHMOIOTHUeCcKHX TPOLIECCOB W SIBJIEHUH,

- TpUHUMAaTh  1leli  COBMECTHOM  [leATeNbHOCTH, | A/l TIPUHATHS TIPAKTUUECKUX pellieHUM B MOBCeAHEBHOU KU3HU
OpraHMU30BbIBaTh u KOOPAVHUPOBATh JIeNCTBUs | C Lenblo obecrieueHusi 6€301MacHOCTH CBOEr0 3/[0POBbsSI U 3ZI0POBbSI
10 ee [IOCTI)KEHMIO: COCTaB/IATh TIJIaH  /JIeMCTBUM, | OKPY)KAIOIIUX JItoAed, COOJIFo/IeHusT 370pOBOr0 o0pasa J>KWU3HH,
pacrpefiesiiTb  pPOAM  C Y4YeTOM MHEHHM Yy4YaCTHUKOB | HOPM IPAMOTHOIO TOBeJeHUs B OKPY»Katollleld IPUPOIHOM cpefie;
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00Cy>KIaTh pe3y/IbTaTbl COBMECTHOU PabOThI

MOHMMaHWe  HeoOXOJWMOCTH  WCIIOJb30BAaHUS  TOCTWKEHWH
COBpeMeHHOW Ouosioruv U OGUOTeXHOMOTUH /il paljMOHaTBHOTO
TIPUPO/IOTI0/Tb30BaHMUS

[1K 1.2. IIpumeHATHh
HOPMBI T1paBa /s
pellieHus1 3a/ja4u B
ripodeccoHa/IbLHOM
JesiTeIbHOCTU

- Oco3HaHHbIN BLIOOD OyayIieii ipodeccru 1
BO3MOYKHOCTEH peai3ariii COOCTBEHHBIX >KU3HEHHBIX
T/IaHOB; OTHOIIIEHHe K TTpogeCCUOHA/IbLHOM JiesiTeTbHOCTU
KaK BO3MOKHOCTH YYaCTHs B PEIlIeHUH JTMUHBIX,
00I11IeCTBEHHBIX, FOCY/IaPCTBEHHBIX, 00IIeHal[MOHATbHBIX
nipobsiem.

- YMeHHe caMOCTOSITe/IbHO OTIPe/IeJISATh Lie/d 1esiTe/IbHOCTH U
COCTaB/IATb  IUIaHbl  JeSTeIbHOCTH;  CaMOCTOSITe/TbHO
OCYLL[eCTB/ISITh, ~ KOHTPOJMPOBaTb U  KOPPEKTUPOBAaTh
JlesiTe/IbHOCTb; MCII0/Ib30BaTh BCE BO3MOXKHbIE PeCypChl IS
JOCTIDKEHUsT TIOCTaB/IeHHBIX Ljeiell M peanv3alydu T/IaHOB
JesITe/TbHOCTH; BBIOMPATh YCITeIIHbIe CTPATErMH B Pa3/IMUHbBIX
CUTYyaLUsIX.

- CdopMHpPOBAaHHOCTb TIpeJCTaB/IeHU O MecTe OWOJIOTUU B
COBpPeMEeHHOW Hay4YHOW KapTHHe Mupa: HaOJIIOZieHus] ¥ OMMCaHus
JKUBBIX CHUCTEM, T[IpOLIeCCOB U SIBJIeHWM; OpraHu3aluu |
MpOBeJieHNsl  OMOJIOTMUeCKOTO  9KCIIePUMEHTa,  BBIJBIKEHMUS
TUNOTE3, BBbISIBJIEHWS 3HAUMMOCTH MeEX[Jy MCCIeyeMbIMU
BeIMYMHAM{, OOBSCHEHHS TIOMyYeHHbIX  pPe3y/lbTaTOB U
(hopMynMpoBaHUS BBIBOJIOB C UCIIO/Ib30BaHMEM HayUHbIX [TOHSATHH,
TEOpWii ¥ 3HaHWIM TIOHUMaHHe poju Ouosnoruu B HOpMHUPOBaHUU
Kpyrosopa ¥ (YHKLMOHa/JIbHOM TIPaMOTHOCTH YeJjiOBeKa JJis
pelLleHysl PaKTUUeCKUX 3a/ay;

[TpuobpeTteHue ombITa PUMeHeHHs OCHOBHBIX MeTO/[0B HAyYHOT O
TMO3HaHWs, UCTIOIb3yeMbIX B OMo/iorvu: HaO/MIOAeHUs U OTMCaHus
JKUBBIX CHUCTEM, T[IpOLIeCCOB U SIBJIeHWM; OpraHu3aluv |
MpOBeJleHNs]  OMOJIOTMUeCKOTO  9KCIIePUMEHTa,  BBIJBIKEHUS
TUNOTE3, BBISIBJEHUS 3aBUCUMOCTHM MEXJy HCCIeAyeMbIMU
BeIMYMHAM{, OOBSCHEHHS TIOMyYeHHbIX  pPe3y/lbTaTOB U
(hopMynMpoBaHUS BBIBOJIOB C UCIIO/Ib30BaHMEM HayUHbIX [TOHSATHH,
TeOPUU U 3aKOHOB

CchopMHpPOBaHHOCTb YMEHHsI IPUMEHSTh [TOTyYeHHbIe 3HaHUS /151
00BbsICHeHHST OMOIOTHUECKHX TTPOLIeCCOB U SIB/IEHUM, /IS IPUHSTHS
MPaKTUUECKUX pelleHUd B TOBCeJHEBHOW JKW3HU C LIeJIbIO
obecrieueHnst 0€30TAaCHOCTU CBOETO 3/I0POBbSI U 37I0POBBS
OKpY)KaIOILUX J/ofel, cobsofeHust 340poBoro obpasa >KU3HY,
HOPM IPaMOTHOTO TMOBe/IeHHsI B OKPY>Katolllel MPUPOJHOM Cpejie;
TOHMMaHWe  HeoOXOJUMOCTH  WCIIO/b30BaHUSI  IOCTKEHUN
COBpPeMeHHOUW OHOMOruM U OMOTEXHOJIOTHM [l PALMOHA/TBHOTO
TIPUPO/IOTNI0/Ib30BaHUs




2. CTPYKTYPA n COJEPXAHUE OBIIIEOGPA30BATEJ/IbHOM

TACITUTUIAHBI

2.1. O0'beM AUCHHUIVIAHBI M BU/BI YUe0HOUH PadoThI

Buy yue6Ho# padoThI

0O0BeM B yacax

O0BbeM 00pa3oBaTe/IbLHONM MPOrpaMMbl JUCHUITHHBI 72
B T.4.
OcHOBHOe copiep)XxaHue 72
BT. U..
TeopeTHuueckoe oOyueHHe 38
naboparopHble U TTPAKTHYECKHe 3aHSTUS 22
IIpodeccuoHaibHO OpHEHTHPOBAHHOE CO/lep)KaHKe (coiep)KaHue 12
NMPUK/IAJAHOT0 MOAYJIA)
BT. U..
TeopeTHyecKoe 00ydyeHre 2
nabopaTopHbIe U MpaKTHUeCKue 3aHsTHs 10

IIpomexyTouHas arrecTanus (auddepeHMPOBaHHBIN 3a4eT)

10



2.2, TemaTHuecKHUil IUIAH U COfiep>KaHMe JUCIIUTITHHBI

dopmupyemsle
HaumeHoBaHue Oo0bem
Copep)xaHHe yue0HOro MaTepHasa, 1a0opaTopHbie M MPAKTHYECKHE 3aHATHSA KOMIIeTeHI|UH
pa3fiesioB ¥ TeM 4acoB
1 2 3 4
OCcHOBHOe coJiep)KaHue
Pa3pen 1. buosnorusa kak HaykKa. JKuBble CHCTeMbI M X OpraHu3anus 1
Tema 1.1. Cojiep)kaHue yueOHOT0 MaTepyasa
Buosnorus Buosorusi — Hayka o >xuBoit npupoje. Cesisu 61osioruu ¢ 00111eCTBeHHBIMU, TEXHUUeCKUMU U
B CHCTeMe HayK. JPYTMMH eCTeCTBeHHbIMU HayKaMH, puiocodueli, penurueli, STUKON, 3CTETUKON U MPABOM.
Obuas Ponmp Guonornu B (OpPMUPOBAHMM COBPEMEHHOW Hay4yHOW KapTHHBI MHpa. CucreMa
XapaKTepUCTHUKa OroI0rYeCcKrX HayK. 1
JKU3HU MeTo/ibl TI03HaHUS >KUBOW TPUpO/bl (HabmroieHre, SKCIepUMeHT, OMucaHue, W3MepeHue, OK-02
KaccuduKaiys, MoZieTMpoBaHKe, CTaTUCTUYecKasi 00paboTKa IlaHHBIX).
JKuBbie cucteMsl (OMOCHCTeMBI) KaK MpegMeT u3ydeHus: ouosioruu. OTIMUme )KUBBIX CUCTEM
OT HeopraHW4yeckKou npuposl. CBoWCTBa OMoCcKCTeM U UX pa3HooOpasue.
YpoBHHU OpraHu3aluu buocucTeMm: MOJIEKY/ISIPHO-TeHeTUUeCKUM, KJ/IeTOUHBIH,
OpPraHU3MeHHBIH, TOMYJIALUOHHO-BUZIOBOM, 3KOCUCTEMHBIM (OMO - TeoleHOTHYeCKHUH),
o6rochepHbIT
Pa3pen 2 XuMHueCcKHH COCTaB M CTPOEHHE KJIeTKH 10
Tema 2.1. Cojiepkanue yueOHOro MaTepuasa
XUMHYeCKUi cocTaB | XUMHUECKHH COCTaB K/IeTKH. XUMUUYECKHUEe 37IeMEHTBhI: MaKpO3/IeMeHThbI, MUKDPO3/IEMEHThI.
K/IeTku. Boga Boga u muHepanbHble BeljecTBa. PYHKLMU BOJbI U MUHeparbHBIX BeIleCTB B KJIETKe. 1
Y MUHepa/bHble [Moapep>kaHue ocMoTHUecKoro HanaHca
BellleCTBa [TpakTHUeCcKoe 3aHATHe"
Ne 1 «buonoruyeckasi posib MUHEpPaJbHBIX BeIeCTB B 00eCrieueHNU KU3HeAesTelbHOCTU 1
OpraHU3MOB, TIPOsIB/IeHUS uchaTaHCca MUHePaTbHBIX 37IEMEHTOB»
Tema 2.2. Coiep)KaHHe yueOHOro MaTeprasa
buonoruuecku Benku. CocrtaB 1 cTpoeHre 06enkoB. AMHHOKHCIOTH — MOHOMepHI OesikoB. He3ameHuMbie 1
Ba)KHble XMMUUECKHE | 3aMeHHMble aMHUHOKHUC/IOTbL. AMHHOKHUC/IOTHBIA COCTaB. YDPOBHM CTPYKTYPbl Oe/IKOBOM 2 OK-01, OK-02,
COeJMHeHUs MOJIeKYJ/Ibl (TIepBUYHAsi, BTOPUUHAs, TPeTUUHasi U YeTBePTHUYHAsl CTPYKTypa). XUMHUUecKue OK-04
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cBoiictBa OenkoB. bBuonornueckue QyHkmy OenkoB. @depMeHTHI — OUOIOTHUYECKHe
Karanu3aropbl. CTpoeHve QepMeHTa: aKTHBHBIN LIeHTpP, cyOcTpaTHasi CIelu(pUUHOCTb.
KodepmenTsl. Butamunbl. OTivuMs (epMeHTOB OT HeOpraHMUeCKHX KaTaan3aTopoB.
YrneBozpl: MOHOCaxapuAbl (I/IF0KO3a, pubo3a U Ae30Kcupubo3a), Aucaxapuibl (caxaposa,
JlaKTO3a) U Mojucaxapujbl (Kpaxmas, TJIMKOTeH, 1ie/uitoo3a). buonoruueckve (yHKIMN
yrineBofoB. Jlunuzpl:  Tpuriaunepuabl, Qgocomunuiel, crepouabl. ['MapoduibHO-
ruapodobHbIe cBoiicTBa. Bronoruueckue ¢pyHkun munmigoB. CpaBHeHHe yTIeBO0B, OelKoB
Y JIMTIAI0B KaK UCTOUYHUKOB 3Heprur. Hykneunosslie kuciotel: IHK u PHK. Hykneotvabr —
MOHOMephbl HyK/1enHOBbIX KUCI0T. Ctpoenue u @yHkiuu JHK. Ctpoenue u ¢pynkumy PHK.
AT®: ctpoeHue U PyHKIUU

JlabopaTopHbIe 3aHATHS (Ha BBIOOD Iperio/iaBaTeis)

Ne 1 «Omnipeziesienvie ButamuHa C B IPOAYKTax MTUTaHUS»

um «OmnpeeneHre HaIMUKMs KpaxMasia B IPOJyKTaxX ITUTaHUSI»

win «'upodUIBHO-THAPOPOOHBIE CBOMCTBA JIUMHZOB»

win «/3yuyeHre KaTaJMTUUECKOW aKTUBHOCTH (PepMEHTOB (Ha IpMMepe amuiasbl WU
Karasasbl)»

Tema 2.3.
CTpyKTypHO-
(dbyHKIMOHA/TbHAs
OpraHu3aLus Ki1eToK

Cojiepkanuie yueOHOro MaTeprasa

LuTosorusi — Hayka o KiieTke. KneTouHasi Teopust — MpyUMep B3auMO/|eHMCTBUS Uled U (aKTOB
B HAyYHOM I103HaHUU. MeTo/bl U3yueHus K/IeTKH.

Knetka Kak 1iesiocTHast »KuBasi cucrema. OOlijue MpU3HAKK K/IETOK: 3aMKHYTasi Hapy)KHast
mMemMOpaHa, Mosiekysibl JJHK Kak reHeTHuecKuii arnmapar, CucTeMa CHHTe3a bernka.

Tunbl  KJIETOK: SyKapuoThyeckas U TpokapuoTuueckas. OcoOeHHOCTH CTpOeHUs
NIPOKApHOTUYeCKOW KieTKd. KrnerouHass creHka Oakrepuii. CTpoeHHe 3yKapUOTHYeCKOW
K1eTki. OCHOBHbIE OT/IMUMST PACTUTE/IbHOMN, KUBOTHOM U IpUOHOI KeTKU. [IoBepXHOCTHBIe
CTPYKTYPbl KJIETOK— KJeTOYHasl CTeHKa, IJIMKOKaJMKC, WX ¢yHkimu. [lnasmartryeckas
MeMOpaHa, ee CBONCTBa U (PYHKIIUU.

Lluronnasma u ee opraHouzbl. OpHomemOpaHHble opraHouzbl kinetku: JIIC, ammapar
lonpppky, nu3ocomel. [TosyaBTOHOMHBIE OpraHoMbl K/IeTKW: MUTOXOHZPWH, IIIaCTUBL.
[TpoucxokaeHue MHUTOXOHAPUNA U TiacTHA. Buabl mmactvg. HememOpaHHbIe OpraHOH[bI
KJIeTKU: pUOOCOMBI, K/IeTOUHBIA 1IeHTp, LeHTPUOIM, DPEeCHUUKH, >KTYTUKUA. DyHKIUU
OpPraHoOu/IOB KJIeTKU. BkiroueHust.

SAnpo — perynsTopHbIN LieHTp KieTKd. CTpoeHue sifipa: siiepHasi 000/704Ka, Kapuoria3ma,
XPOMAaTHH, JPbIIKO. XpOMOCOMBI. TPaHCIIOPT BeleCTB B KJIeTKe

JlabopaTopHble 3aHsATHsI (Ha BBIOOD TperiojiaBaTeyisi)
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Ne 2 «CTpoeHue K/IeTKH (pacTeHusi, >)KUBOTHbIe, TPHUOBI) M K/IeTOYHbIe BK/IFOUeHHs (Kpaxmas,
KapOTHUHOM/IBI, XJIOPOI/IACThI, XPOMOILJIACTHI)»

win «V/I3ydeHue CTpOeHUs KJIeTOK PacTeHWH, KMBOTHBIX W OaKTepHil Moj, MUKPOCKOIIOM Ha
TOTOBBIX MMKpOIIpernapaTax 1 UX OlicaHue»

win «IIpoHuriaeMocTb MeMOpaHbI (IJ1a3MOJIH3, AeTIa3MOJIH3)»

Pazpen 3. )Ku3HejesaTeIbHOCTh K/IETKH

Tema 3.1.
OOMeH BelleCTB
Y TpeBpallieHe

SHepruv

B K/IETKe

Cogepr>kanre yueOHOTO MaTepHasa

OO6mMeH Bel1leCcTB, WX MeTabOMM3M. ACCUMUIALUS (TIAaCTUUECKU 00MeH) U TUCCUMUISILIUS
(sHepreTUyeckuii 0OMeH) — ZiBeé CTOPOHBI €JUHOTO Tpoljecca Metabomm3ma. Posb 3aKOHOB
COXpaHeHUsI BeIeCTBa W SHEPrMM B TMOHWUMaHUU MeTabosim3Ma. Tumbl oOMeHa BeIlecTB:
aBTOTPOGHBINA U reTepoTpodHbId. Ponb depMeHTOB B 0OMeHe BeIleCTB W TIpeBpallleHUH
sHepruu B KieTke. dorocuHre3. CBeToBass U TeMHOBasi (a3bl (oTocuHTe3a. Peakiuu
dotocunTe3a. dPPeKTUBHOCTL (hOTOCHHTe3a. 3HaueHue (POTOCHHTe3a /IJIsl )KU3HU Ha 3emiie.
Biusinue ycioBuii cpefibl Ha (DOTOCHHTE3 U CTIOCOOLI TMOBBIILIEHUSI €ro TIPOAYKTUBHOCTH Y
Ky/JbTYPHBIX pacTeHWH. XeMOCHHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaueHHue
XeMOCHHTe3a [I/Isl )KU3HU Ha 3emiie.

OHepreTuueckuii 0OMeH B KiieTKe. PaciijeryieHue BellleCTB, BbiJe/ieHHe U aKKyMY/IMpOBaHHe
SHEepPruu B KJeTKe. OJTarlbl 3HepreTudeckoro obmena. I'ymukosu3. BpokeHue W ero BU/BI.
KucnopogHoe okucieHve, WM KaeTOyHoe JbixaHue. OkucauTenbHoe (HochopuarpoBaHUe.
Db HeKTUBHOCTb SHEPreTUUECKOr0 0OMeHa

Tema 3.2.
Buocudres Gesika

Cojiepkanue yuebHOro MaTepuasa

Peakijum wmatpuuHoro cuHre3a. ['‘eHetnueckass uHbpopmauus u [JHK. Peanuzarus
reHeTMUeCKOM MH(OpMalMU B K/leTKe. ['eHeTUUeCKUM KO/, U ero CBOMCTBA. TpaHCKPUIILIUS —
mMatpuunblii cuHTe3 PHK. Tpancmsauusi — OuocuHTe3 Oenka. OTarbl  TpPaHC/SLIMH.
KoaupoBaHue aMMHOKUCIOT. Posib pubocom B 6rocrHTe3e Heska

HpaKTI/I‘JECKOE 3dHATHE

Ne 2 «Pemmenue 3aiay Ha oripejiesieHHAe NOCe0BaTETbHOCTH HYKIEOTH/IOB

Tema 3.3.
Bupycsl

Cojep>kanuie yueOHOTO MaTepHasa

Hexknerounsle OpMbI KM3HU — BUPYChL. VIcTopusi OTKpbITHsL BUpYcoB (/1. 1. ViBaHOBCKUIA).
OcobeHHOCTH CTPOEHMS U KU3HEHHOT'0 L{MK/Ia BUpYcoB. bakTeprodaru. bonesnu pactenuit,
JKUBOTHBIX U UesloBeKa, BbI3blBaeMble BUpycamMu. Bupyc nvMmMmyHozeduiuTa uenoeka (BUY)
— Bo36yauTens CITM Ja. TIpoduiakTvKa pacpocTpaHeHusi BUPYCHBIX 3a00/1eBaHui

OK-01, OK-02,
OK-04

Paspen 4. Pa3MHoOXeHHe M HHAMBHAYA/IbHOE pa3BUTHE OPraHu3MOB

OK-01, OK-02,
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Tema 4.1.
JKU3HEeHHBIHN I[UK
KJIETKH

Cojep>kanue yuebHOro MaTeprasa

KneTtouHblli LMK, WKW >XU3HEHHbIM LMK KheTKu. VHTepdasza u muto3. IIpoliecchi,
npoTekarolue B uHTepdase. Pervkauus — peakiusi MatpuuHoro cuxtesa [JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIN HabOp — KapuoTHM. JIUIJIONHBIA ¥ TarIOUAHbIA XPOMOCOMHbBIE
Habopel. Xpomartuzbl. LluTosiorMueckrie OCHOBBI pPasMHOKEHWSI U WHAWBHAYaTbHOTO
pa3BUTHS OpraHu3MoB. JleseHue KaeTku — MuTo3. CTaauu Muto3a. [Iporieccel, mpoucxosime
Ha pasHbIX CTausX MHUTO3a. buosormueckuii cmbicii MUTO3a. [IporpamMmupyemasi rubenb
KJIETKH - aronTo3

Tema 4.2.
DopMBbI pa3MHOKEHUST
OpraHusMoB

Cogeprkanre yueOHOTO MaTepHasa

@®opMbI pa3MHOXKEHHsI OPraHU3MOB: 0ecriosioe U T0/I0Boe. Buzibl 6eCcronoro pa3MHOKeHHS:
JieJieHre HaZiBoe U TIOUKOBaHKe OZJHO U MHOTOKJIETOUHBIX, CTIOPOOOpa30BaHKe, BereTaTUBHOE
pa3smMHo)keHue. VICKyCcCTBeHHOe KJIOHMpPOBaHUe OpraHu3MOB, ero 3HaueHue [ CeleKLuu.
[TosoBoe pa3smMHOXKeHHe, ero oTinuusi oT Oecrionoro. Meiio3. Ctagun Meiio3a. [Iporeccsl,
MpOMCXOJsIIe Ha CcTaausx Melo3a. [loBefseHue xpomocoMm B Meiio3e. KpoccuHrosep.
Buonornyeckuii cMbICT 1 3HaueHHe Melio3a. ['ameToreHes — mporjecc 00pa30BaHus TIOOBBIX
K/JIeTOK y JKUBOTHBIX. [10/10BBIE >Kejie3bl: CEMeHHUKU W SUYHUKU. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KJ/IETOK — raMeT (CrepMaro30Wf, SIWLIeK/IeTKa) — CrepMaToreHe3 U OOreHes.
OcobeHHOCTH CTPOeHUs STULIEKIETOK M criepMaTo30u10B. OriogoTBopeHue. [lapTeHoreHe3

Tema 4.3.
NupuBuayanbHOe
pa3BUTHe OPraHM3MOB

Cogeprkanue yueOHOTO MaTepHasa

VupvBuayanbHOe pa3BuTve (OHTOreHe3). OMOPHOHA/IBLHOE pa3BUTHe (3MOpHOreHe3). DTarlbl
SMOpPHOHA/IILHOTO Pa3BUTHSI Y TI03BOHOUHBIX JKUBOTHBIX: [JpOOJieHHe, TaCTpYJIsLys,
opraHoreHe3. IlocTamMOpuoHanbHOe pa3BuUTHe. THUMBI TOCTIMOPUOHATBLHOTO Pa3BUTHS:
rpsiMoe, HerpsiMoe (JIMYMHOUHOe). ByusiHue cpefbl Ha pa3BUTHE OPraHW3MOB; (PAKTODHI,
CriocoOHbIe BbI3bIBATH BPO’KAEHHBIE YPOZCTBAa. PocT W pa3BuTve pacTeHuii. OHTOTeHe3
1]BETKOBOT'0 PaCTeHUs: IBOMHOE OMJIOZI0TBOPEHKe, CTPOeHHe CeMeHH, CTaZiuu Pa3BUTHs

[IpakTHyeckue 3aHATHSA

Ne 3 «HpeKIMOHHBIe 3a00/1€BaHUS U SMHUEMUN B UICTOPUU UeJIOBEUECTBA».
Ne 4 «BakiyHalys Kak npoduiakTiKa HHPeKIMOHHbIX 3a00/1eBaHUN»

OK-04

Paspen 5. Hac/ieACTBeHHOCTH M U3MEHUMBOCTh OPraHU3MOB

11

Tema 5.1.
3aKOHOMepHOCTU
HacJ/1eJ0BaHUs

Cojiepkanue yueOHOro MaTeprasa

[TpeamveT u 3ajauu reHeTHUKHW. Posib IIUTO/IOTMK ¥ SMOPHOIOTUN B CTAaHOBJIEHUM T'€HETHUKH.
Bknaj poccuiickux M 3apyOe)KHBIX YUYeHbIX B pa3BUTHe TeHeTHKH. MeTOoZbl T'eHeTUKU
(ruOpUAONIOTUUECKH,  IL[UTOT€HeTHUeCKHWH,  MOJIEeKYJIIpPHO-TeHeTHYecKui).  OCHOBHBIe
reHeTUYeCKue NOHATUS. ['eHeTYecKass CMMBOJ/IMKA, UCIIO/Ib3yeMasi B CXeMax CKpellMBaHuM.

OK-01, OK-02,

OK-04
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3aKOHOMEPHOCTH HacJIeZloBaHUs TIPHU3HAKOB, YCTaHOB/IeHHbIe ['. MeHzeneM. MoHOTHOpUAHOE
CKpelllUBaHWe. 3akKOH eAWHOOOpasusi THUOpPWAOB TIepBOro  TOKOJeHus.  [IpaBusio
JOMUHUPOBaHUA. 3aKOH pacllelyieHUs IpU3HaKoB. ['mrore3a uucToThl ramer. IlosmHoe u
HeriosiHoe  JIOMUHWpOBaHWe.  [IurubpujHoe  CKpelljiBaHWe. 3akKOH  He3aBHUCUMOTO
HaC/eJOBaHWsI TPU3HAKOB. LIUTOreHeTHMUeCKre OCHOBBI JUTHODUIHOTO CKpPEIMBaHUS.
Amnanu3upyolliee ckpelquBaHve. VIcriosb30BaHWe aHaIU3UPYIOLEro CKpeluBaHusl [Jisl
OoTIpe/ie/iIeHus TeHOTHIA 0CoOu

IIpakTryeckoe 3aHsTHE

Ne 5 PemieHue 3aau Ha oripefiejieHHe BePOSTHOCTM BO3HUMKHOBEHUSI HacC/e/ICTBEHHBIX
TIPU3HAKOB ITPU MOHO-, [TU-, TIOIMTMOPUHOM U aHATM3UPYIOILeM CKpell[iBaHUM, COCTaB/IeHUe
reHOTUMMUUECKUX CXeM CKpellMBaHUs

Tema 5.2. Cojiepkanuie yuebHOro MaTeprasa
CuerniieHHOe CuernieHHOe Hac/leloBaHUe Npru3HakoB. Pabota T. MopraHa 1o cLierJieHHOMY Hac/ieZJoBaHUIO
Hac/le/j0BaHue reHoB. HapyieHnue clierjieHus: TeHOB B pe3ysibTaTe KPOCCHUHIOBepa. XpOMOCOMHAasl TeOpUs
TIPU3HAKOB Hac/1eICTBEHHOCTHU. ['eHeTHUeCKre KapThl.
'enetuka mosia. XpoMOCOMHOe olpejesieHue Iojia. AyTOCOMBI U IIOJIOBble XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble OpraHv3Mbl. HacnefoBaHue MPU3HAKOB, CLIEMJIEHHBIX C
110JIOM
[TpakTHueckoe 3aHsITHE
Ne 6 Pemenue 3azau Ha orpefie/ieHHe BePOSATHOCTYM BO3HUKHOBEHUsS HacC/eCTBEHHbBIX
IIPU3HAKOB IIPpM CLEIJIeHHOM HacC/eloBaHUM, COCTaB/IeHWe TeHOTUIIMYeCKUX CXeM
CKpellVBaHUs
Tema 5.3. Copep>xaHue yueOHOT0 MaTepuasa
3aKOHOMEepHOCTU V3mMeHuMBOCTb. Byzibl N3MEHUMBOCTHU: HeHaC/IeCTBEHHAs 1 Hac/aeCTBeHHas1. Ponb cpefpl B
V3MEeHUUBOCTU HeHac/1eCTBeHHOM H3MeHUYMBOCTU. XapaKTepuCTHKa MOJU(UKALMOHHONM W3MEeHUMBOCTH.

BapualoHHBIM psii U BapuallMoHHasi KprBas. Hopma peakiuu mipu3Haka. KonuecTBeHHbIe
M KaueCTBeHHble TIPU3HAaKM W UX HopMma peakuuu. CBolicTBa MOAU(PHUKALIMOHHON
W3MEeHUYMBOCTH.
HacnepcTBeHHas, WM TeHOTUIIMYeCKas W3MeHUMBOCTb. KomOWHaTHWBHAasi M3MEHUWBOCTE.
Meii03 ¥ TI0JIOBOM TpOLIECC — OCHOBAa KOMOWHATMBHOM W3MEHUMBOCTH. MyTal[MuoHHast
M3MeHuUMBOCTb. Kiaccudukaiys MyTalyi: reHHble, XDPOMOCOMHbIe, reHOMHble. YacToTa u
TIPUUMHBI MyTaluii. MyTareHHble aKTOpbl. 3aKOH TOMOJIOTUUECKHX PSI/IOB B HAC/1eICTBEHHOM
V3MeHUMBOCTU
H. 1. BaBusiosa
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[IpakTHyeckoe 3aHATHE

Ne 7 Pemenuve 3azau Ha omnpejeeHUe BepPOATHOCTA BO3HWKHOBEHUS HaC/Ie[CTBEHHBIX
MPU3HAKOB MPU pa3/IMYHbIX TUIAX B3aUMO/IEMCTBUS T'€HOB, COCTaBJ€HUE T'eHOTUITNYECKUX
CXEeM CKpeILIMBaHUs

Tema 5.4.
I'eHeTHKa ueoBeka

Cogeprkanre yueOHOTO MaTepHasa

l'eneTka uenoBeka. Kapuotumn uesioBeka. OCHOBHbIE METO/Jbl TEHETUKU 4YejloBeKa:
reHeajloTHYeCKUl, OJIU3HEIIOBbIM, I[UTOreHeTUUECKUH, OWOXUMHUECKUH, MOJIEKYJISPHO-
reHeTudeckuii. CoBpeMeHHOe OIpe/ie/ieHre T'eHOTHMA: TOJIHOTeHOMHOe CeKBeHHpOBaHUe,
reHOTUTUPOBaHKe, B TOM umciie ¢ nomoinbio [TI]P-anam3a. HacneacrBeHHble 3ab0ieBaHus
ye/iOBeKa: TeHHble 0ose3HW, 00Je3HH C HAC/AeACTBEHHOW IIpe/IpacrioioKeHHOCTBIO,
XpOMOCOMHbIe Oose3Hn. ComaThuyecKre W TeHepaTHBHble MyTalui. CTBOJIOBBIE K/IETKH.
[TpuHLMITBI  30pOBOrO  O0Opa3a J’KW3HW, [JUArHOCTHKW, TMPOPHIAKTUKH U  JIeUeHHs
reHeTHUeCKux  Oosie3Hell.  MeOUKO-TeHeTHUeCKOe  KOHCYJIbTHPOBAHUE. 3HaueHHue
MEeJWIIMHCKOM TeHeTHUKH B TIPeJOTBPAIlleHMH M JIeUeHHHd TeHeTHUeCKUx 3abosieBaHUi
ye/IoBeKa

[IpakTryeckoe 3aHdaTHE

Ne 8 «CocTaBneHue ¥ aHa/Iu3 POAOC/IOBHBIX Y€J/IOBEKa»

Pa3pen 6. OBo/IIOLUOH

Has 0MoJI0rus

Tema 6.1.
OBOJTIOLIMOHHAS
Teopusi
U ee MeCTo
B OMoi0orun

CojiepkaHue yuebHOro MaTepuasa

[TpearnochiIKY BO3SHUKHOBEHUSI 3BO/TIOIIMOHHOM TeOpHH. DBOJIIOLIMOHHAS TeOpHs U eé MecTo B
Ouosioruu. BiiusiHMe SBOJIIOLIMOHHOW TEOPWMM Ha pa3BUTHe OHOMOTMMA W JADYTHUX HayK.
CBuzieTenbCTBa 3BO/IOLMU. [1aieoHTO/IOrMUECKYe: TI0C/Ie[l0BaTe/IbHOCTh T0SIB/IEHUs] BU/IOB B
T1a/IeOHTO/IOTHYECKON JIeTONMCH, TiepexofHble ¢GopMbl. buoreorpaduueckue: CXoJCTBO U
pazmurie GayH ¥ ¢JIOp MaTePUKOB U OCTPOBOB. DMOPHOJIOTHUYECKHe: CXO/CTBA U Pa3Inuus
5MOPUOHOB pa3HbIX BUJOB T0O3BOHOUHBIX. CpaBHUTE/bHO-aHATOMUYECKHe: TOMOJIOTUYHbIE,
aHaJIOTMUHble, pyAWMEHTAapHble OpraHbl, aTaBU3Mbl. MOJIEKY/IIPHO-OHOXUMUUECKHE:
CXO/ICTBO MEXAaHM3MOB HAaC/Ie[ICTBEHHOCTH M OCHOBHBIX MeTabO0/MUecKux MyTel y BcCeX
JKUBBIX OPTaHU3MOB.

OBomonMoHHass Teopus Y. [lapBuHa. IIpeArnochbuiKM BO3HMKHOBEHUS [JapBUHW3MA.
[BWXKyIl[ie CHIbI 3BOJIIOLUM BUAOB TI0 [lapBuHY (U30BITOUHOE pa3MHOXKEHHE TIpH
OrpaHUUeHHOCTH PecypCoB, Heorllpejie/iéHHasi W3MeHUYMBOCTh, O0Opb0a 3a Cyll[eCcTBOBaHHe,
eCTeCTBEHHbIN 0TOO0P)

Tema 6.2.

Cojiepkanuie yueOHOro MaTeprasa

OK-01, OK-02,
OK-04
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MuKposBosroLys

CuHTreTnueckasi Teopus 3Bosioluu (CTO) U eé OCHOBHBIE TOJIOKEeHUSI. MUKDPO3BOTIOLUSL.
[TonynAuMs Kak ejMHULIA BU/JIa U SBOJTFOL{UU.

OBwkyiue cumbl (hakToOpbl)3BOMIOLMK BUJIOB B TpyUpojie. MyTallMOHHBIN TIpoliecC U
KOMOWHATUBHAsE U3MeHUMBOCTh. [loMysisi{MOHHBIe BOMHbI U [Jpelid reHoB. M3onsius u
murpaips. EcrecTBeHHbII 0TOOP — HampaB/soumid — (akTop 3BOMOLMH.  POPMBEI
ecTecTBeHHOTo o0T6opa. IIpucrioco6/eHHOCTh OpPraHM3MOB KaK pe3yJsibTaT 3IBOJIFOL[UM.
[Tpumepsl mpucrocobsieHn y opraHu3MoB. Apomopdo3sl W uavOafanTaluu. Bupg u
Buzioobpa3oBanue. Kpurtepuu Buzsa. OcHOBHBIe popMBI BHA000pa3oBaHus: reorpaduyeckoe,
9KOJIOTUYECKOoe

Tema 6.3.
Makpo3BostoLus

CojiepkaHue yuebHOro MaTepuasa

MakposBomorus. Dopmbl  3BoOJOLMK:  (DUseTUUeCKasl, AUBepPreHTHasi, KOHBepreHTHas,
napasuiesibHasi. HeobpaTuMOCTh 9BOJTIOLIUN

[TpakTHyeckoe 3aHsTHe (Ha BIOOP MperojiaBaTesis)

Ne 9 «CpaBHeHue BU/I0B 110 MOP(0/IOTUUECKOMY KPUTEPUIO»
i «Onucanue Npucrnoco6JeHHOCTH OpraHr3Ma ¥ ee OTHOCUTEIbHOTO XapaKTepa»

Paszpies1 7. Bo3HUKHOBeHHe M pa3BUTHe )KM3HHM Ha 3emJie

Tema 7.1.
3apokjeHue
Y pa3BUTHE KU3HU

CojiepkaHue yuebHOro MaTepuasa

[oHayuHble Tpe/iCTaB/ieHUs] O 3apOXKAeHWM >XU3HU. HayuHble ruUnoTtesbl BO3SHUKHOBEHUS
JKU3HU Ha 3emsie: abvoreHe3 W TaHCTiepMusi. XUMHUUecKasi 3BO/MOLMsA. AOHMOreHHbIN CHHTe3
OpraHMYeCcKHMX BellleCTB W3 HeOpraHWueCcKuX. OKCIepUMeHTa/lbHOe TMOTBepKIeHue
XUMUUYECKOH 3Bo/MoIMy. HauanbHble 3Tambl OHOIOrHMueckod sBosroumu. ['mnore3a PHK-
mupa. dopmMupoBaHre MeMOPaHHBIX CTPYKTYp W BO3HUKHOBEHHE TIPOTOK/IETKH. [lepBble
KJIETKH U UX 3BOJIIOLMsL. POPMUPOBaHME OCHOBHBIX TPYIII )KUBBIX OPraHK3MOB.

PasButure xu3HU Ha 3emie TI0 3paM U nepuozam. Katapxei. Apxelickasi U IpOTepO30KCKast
opbl. [laneo3oiickass 3pa U e€ Tepuofbl: KeMOPHIMCKWM, OpJOBUKCKUM, CHTypUHCKUH,
JleBOHCKMM, KaMeHHOYTOJIbHBIM, NepMcKui. Me3o30licKas 3pa U eé Mepuo/pl: TPUACOBBIY,
IOpCKUM, MesnoBoW. KaliHo30lcKasi 3pa W e€ Tepuo/ibl: Tla/eoreHOBbIM, HeOoTreHOBbIH,
aHTPOMNOT €HOBBIM.

Tema 7.2.
Cucrema
OpraHuyecKkoro Mupa.
ITpoucxoxpaeHnue
yeJjioBeKa —
aHTPOIIOTeHe3

Cojiepkanue yuebHOro MaTeprasa

Cucrema opraHu4yeckoro Mvpa Kak OTpakeHue 3BOMOLMH. OCHOBHbIE CHUCTeMaTH4yecKue
IPYIIIbl OPraHM3MOB. XapaKTepUCTUKa K/IMMaTa U reoJoruyeckrx mpoueccoB. OCHOBHbIe
3Tarbl 3BO/TIOLIMU PaCTUTEILHOTO U )KUBOTHOT'O MUpa. ApoMop(d03bl y pacTeHuUH 1 )KUBOTHBIX.
[TosiBnieHure, pacLBeT U BEIMUPAaHUe TPYII )KUBbIX OPraHU3MOB.

OBOMIOLIMA ~ 4YesioBeKa. AHTPOMNOJIOTMsl KAk HaykKa. Pa3BuTue TIpeACTaBlIeHUM O

OK-01, OK-02,
OK-04
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TIPOUCXOXKAEHUH ueyioBeKa. MeToabl W3ydeHHsl aHTporioreHe3a. CXO[CTBA U Pas3IMuMs
yesloBeKa U JKUBOTHbIX. CHCTeMaTHuecKoe TIOJIO)KeHWe YesioBeKa. [IBIDKYIIMe CHUJIBI
(dbakTopel) aHTpomoreHesa. HacyencTBeHHass W3MEHUMBOCTb W eCTECTBEHHBI OTOOP.
OO61iecTBeHHbIN 00pa3 XKU3HU, U3TOTOBJIEHHE OPYAUM TPY/ia, MbILLIJIeHHe, peub

Tema 7.3.

CojiepkaHue yueOHOro MaTepyasa

OcHOBHbIE CTaiuH
5BOJIFOLIMM YesiIOBeKa

OCHOBHBIE CTaJUM W BETBU SBOJIIOLIMK YeJiOBeKa: aBCTPAJONUTeKU, YUesoBeK yMeJlbii,
YesioBek TipsiMOXosiuii, YenoBek HeaH/AepTa/lbCKuii, YenoBek pa3yMHbIM COBpeMEHHOTO
tuna. Haxo/[Ki MCKoTaeMbIX OCTaHKOB, BPeMsl CYIIleCTBOBaHUsI, 00/1aCTb PAaCIipOCTpaHeHusl,
00BEM rOJIOBHOTO MO3ra, 00pa3 )KU3HH, OpY/IHsl.

Yenopeueckrie packl. OCHOBHBIe OOJIBIIIME pachl: eBpoIeoHHast (eBpa3wiicKasi), Herpo-
aBCTpasiouHasi (IKBaTopuaabHasl), MOHroJioujHasi (a3MaTCKo-aMepuKaHcKas). YepTbl
NpUCTIOCO0/IEHHOCTH TIpeJICTaBUTe/Iel Ue/loBeUeCKMX pac K YCJIOBUSM CYILeCTBOBaHUSI.
EfMHCTBO uenoBeuecKux pac. Kputrka pacusma

ITpakTHUeckoe 3aHsATHe (Ha BLIOOD Tpero/iaBaTesis)

Ne 10 «Bpemst 1 myTH pacceieHUs yesioBeKa I10 TJIaHeTe»
win «IIpucrnocobeHHOCTh YesioBeKa K pa3HbIM yCIOBUSIM cpefibl. BivsiHue reorpadryeckoit
cpezibl Ha MOPGOJIOTHI0 1 (DM3HOJIOTHIO UesioBeKa»

Paszpen 8. Opranusmsl

U OKPY)Kalollas cpeaa

Tema 8.1.

CojiepkaHue yuebHOro MaTepuasa

ODKOJOTUsI
Kak Hayka. CpeJbl
>KH3HU.
DKoJjiornuecKkue
(bakTophI

OKOJI0THs KaK HayKa. 3aJjauM U pa3zesibl 5KOJ0ruu. MeTo1bl 5KOIOrM4eCKrUX UCCiel0BaHUM.
OKoloruueckoe MHPOBO33peHHEe COBpPeMeHHOro uejioBeka. Cpezibl 0OHMTaHUSI OPraHU3MOB:
BO/IHasl, Ha3eMHO-BO3/y1lIHasi, TOUBeHHasi, BHyTpUOpraHu3MeHHasi. JKojioruueckue hakTophbl.
Krnaccudukaiys sK01oruueckix GakTopor: abroTrueckyre, OMOTHUYECKHE U aHTPOIIOTeHHbIE.
[eiicTBUe 3KOJIOTMUECKUX (AKTOPOB Ha OpraHu3Mbl. AOHOTHUecKue (DaKTOphI: CBeT,
TeMIleparypa, BIaXHOCTb. Potomepuoausm. IIpucriocobieHnss OpraHu3MoOB K [IeHCTBHIO
abuotnuecknx QakrtopoB. buonornyeckve putmbl. buotuueckme Qaktopel. Bugsi
OMOTHUUECKUX B3aUMOZEMCTBUM: KOHKYPEHLMs, XWIIHAYeCTBO. Ilapa3suTu3M, MyTyaau3sM,
KOMMeHCanu3M (KBapTUPAHCTBO, HaxX/eOHUUeCTBO), aMeHCa/ln3M, HEUTpaju3M. 3HaueHHe
OMOTHUECKUX B3aMO/IEMCTBUM /IJIs1 CYIIIeCTBOBAHMSI OPTaHU3MOB B TIPUPOIHBIX COODIT[eCcTBaX

Tema 8.2.

Cogeprkanuie yueOHOTO MaTepHasa

JKOoJIorhn4YecKue
XapaKTepUCTUKU

TMOIYJIALUN

OKosoruueckde XapakTepucTUKu nonyasiuu. OCHOBHBbIe TIOKa3aTeld TOMyJIsIUU:
YMC/IEHHOCTb, TIJIOTHOCTh, POXKAAeMOCTb, CMEPTHOCTb, TPHUPOCT, MUrpaius. [JrHaMuka
YKC/IEHHOCTH TIOMYJISILIUY U e€ perysiiusi

OK-01, OK-02,
OK-04, OK-07
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[TpakTUYecKoe 3aHsTHE 1
Ne 11 «ITocYéT MIIOTHOCTH MOMYJISILIMN Pa3HbIX BUJIOB PACTEHUI»
Pazjen 9. Coo01iecTBa ¥ 3K0/I0rHYeCKHe CHCTeMbI 10 OK-01, OK-02,
Tema 9.1. Cogeprkanuie yueOHOTO MaTepHasa OK-04, OK-07,
CoobrectBa Coo0111ecTBO Opranu3moB — 6rotieHo3. CTPYKTypbI OHOLIeHO03a: BH/I0Bast, TPOCTPAHCTBEHHAS, IK 1.2
OpraHu3MOB, Tpoduueckas (ruieBasi). Bugpl-qomMuHaHThl. CBsi3u B OHOLIeHO3€.
5KOCHCTEeMBbI OKosnornyeckue cuctembl (9Kocuctembl). [TonsiTue 06 3Kocucreme u OuoreorieHo3e. 2
@yHKIMOHa/IbHbIE KOMITOHEHTbI 3KOCHUCTEMBI: TPOAYLEHTbI, KOHCYMEHTbI, peAyLeHTHI.
KpyroBopoT BelllecTB M MOTOK 5HEPruM B 3KocucTeme. Tpoduueckue (NUiLeBble) YPOBHU
3KocucTembl. [IuieBbie 1iend U ceTH. OCHOBHBIE TIOKa3aTeld 3KOCHCTEMBI: OMoMacca,
MPOJYKLMS. DKOJIOTHUeCKre TMpaMUZbI: MPOAYKIMY, UMCAeHHOCTH, 6romacchel. CBoOMCTBa
9KOCHCTEM: YCTOMUMBOCTb, CaMoperyJisiLiusi, pa3BuTtue. Cykiieccusi
Tema 9.2. CojiepkaHuie yueOHOro MaTepyasa
[TpupogHbIe [TpupogHble 5KOCUCTeMBL. OKOCHUCTEMBI peK U 036p. ODKOCUCTeMa XBOWHOIO WM
5KOCHCTEMBbI IIIMPOKO/IMCTBEHHOT O neca. AHTpOIIOreHHble 5KOCHCTEMBI. ATpO3KOCUCTEMBI.
Ypboskocucrembl. Buosormueckoe UM XO3sIMICTBEHHOe 3HayeHUe arpodKOCHUCTEM U 2
ypboskocucreMm. buopasHooOpasue kak (akTop ycTroduMBOCTH 3KocucTeM. CoxpaHeHHe
Brosornuyeckoro pasHoobpasus Ha 3emiie
Tema 9.3. Cojiep)kaHue yueOHOT0 MaTepyasa
buocdepa — Yuenue B. U. BepHazickoro o 6uocdepe. I'paHullbl, cocTaB U CTPyKTypa 6uocdepsl. JKupoe
ryobanbHast BemecTBO M ero QyHKOuA. OcobeHHOCTH OWocdepbl Kak r100asbHON 3KOCHUCTEMBI. 2
sKocucTema 3em/d | /lTuHamMuueckoe paBHOBecMe M oOparHast cBsi3b B Ouocdepe. KpyroBopoThl BelljecTB U
Ovoreoxumuueckre LMK/l 37eMeHTOB (yrjepofa, a3oTa). 30HaJbHOCTH Ouochepsl.
OcHOBHbIE OOMBI CYIITH
Tema 9.4. IIpodeccuoHaIbEHO OPHEHTHPOBAHHOE cojiep)KaHue (cofieprKaHue MPHKJ/IA/HOT'0 MO/ y/Is1)
BnusiHue YenoBeuecTBO B Oroctepe 3emnu. AHTporioreHHble u3MeHeHus1 B 6rocdepe. I'mobanbHbIe
aHTPOTIOTeHHbIX 3KoJIorhYeckue 1pobseMel. CocyljecTBOBaHWe TPUPOALI U 4YesnoBeuecTBa. CoxpaHeHHe -
(akTOpOB Ha Ovopa3HooOpasusi KaKk OCHOBAa yCTOWYMBOCTH Ouocdepsl. OcHOBa parjvOHanIbHOTO
buocdepy yIIpaB/IeHus IPUPOJHBIMUA PECYPCaMU 1 UX UCTIO/Ib30BaHue. [JoCTKeH sl OMOJIOTK U OXpaHa
TIPUPOZAbI
[TpakTryeckoe 3aHsTHe (Ha BbIOOP IMperofaBaresis)
Ne 12 «OTXO0ABI IPOU3BOACTBA»
WIN «DKOJIOTMUecKre acreKThl IPO(eCcCHOHANTBHON [esTe/IbHOCTH» 2

win «IIpodunakTika npodeccrHoHaIbHBIX 3a00/1eBaHUIN»
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unu «BavsiHve MPou3BO/ICTBEHHBIX ()aKTOPOB Ha OPraHW3M 4esioBeKa»

Tema 9.5.
Bnusnue corpanbHO-
9KOJIOTMYECKUX
¢akTOpOB Ha
3I0pPOBbE UesioBeKa

IIpodeccnoHa/IbLHO OPHEHTHPOBAHHOE Co/lep)KaHue (coep)KaHue MPUKJIaJHOT0 MOAYJIA)

3[10poBbe U ero cocTabJisitoie. @akTophl, MOJJIOKUTETHLHO U OTPULIATe/IbHO BAMSIOLIME Ha
opraHusM desioBeka. [Ipo6siemMa TeXHOTeHHBIX BO3ZIEMCTBUI Ha 3[0pPOBbe UYesioBeKa
(371eKTpOMarHuTHbIE TIOJIsl, ObITOBasi XWMHSI, W30BITOUHbIE IIIyMbI, paZialiust W T.IL).
Apantaiusi  opraHu3Ma uenioBeKa K (akropam OKpyskatoiiei cpefbl.  [IpUHIUIIBI
(dopMupoBaHus 370pOBhecOeperaroLero moBejeHus. dr3nyeckasi akTUBHOCTb M 37J0POBbe.
broxumuuecKre acrekThbl PALIMOHATIBHOTO MATAHUS

JIabopaTopHbIe 3aHSATHS

Ne 3 «¥YMcTBeHHasi paboTOCIIOCOOHOCTH»

Wi «BnusiHue abrotnueckux (akTOpoB Ha yesioBeKa» (B KaueCTBe TPUTTEPOB, CHIDKAFOLIUX
paboTOCIIOCOOHOCTb,  WCIIONB30BaTh  YCJIOBUS — OCYIECTB/IEHHS — Mpo¢eCcCHOHaIbHOM
JeATeIbHOCTHU: 1IIyM, TEMIIepaTypa, (hu3rueckas Harpyska u T.[.)

Pa3gen 10. CereKijusi OpraHu3MoB, 0CHOBbI OHOTEXHO/IOTHU

Tema 10.1.
Cenexijust
KaK HayKa Y TMpoLiecc

Cogeprkanrie yueOHOTO MaTepHasa

CesiekLMsi Kak HayKa Y TIpoLiecc. 3apoykK[eHue Ce/ieKLMA U JoMecThKauus. YueHue H. U.
BaBuioBa o 1jeHTpax MHOroo0Opasusi U TPOUCXOXKIEHUs KYJbTYPHBIX pacTeHuH. LleHTpbI
MPOUCXOXKEeHUsI JOMAIlHUX >KUBOTHBIX. CopT, mopopa, mramMMm. CoBpeMeHHble MeTO/bl
CeJIeKIIUH. MaccoBblit
YU WHIUBUAYaNbHBIA OTOOPBI B CEMEKIMM PACTeHHUH U >KUBOTHBIX. OIjeHKa 3KCTephbepa.
bauskopoacTBeHHOe CKpellfuBaHWe — WHOpuUAMHT. Yuctas uHUS. CKpeluBaHWe YHCTHIX
muauM. ['eTepo3uc, unu rubpuaHas cuma. HepoacTBeHHOe CKpeldBaHHe — ayTOPUJUHT.
OtpanénHas tuOpuaM3alsg U eé ycrexu. VICKyCCTBEHHBIH MyTareHe3 W TOJyueHHe
MOIUTITIONZIOB. [JOCTV)KeHMsI CesIeKI[MH PAaCTeHUM, )KUBOTHBIX U MUKPOOPTraHHW3MOB

Tema 10.2. BuotexHosoruss Kak oOTpac/ib TPOM3BOACTBA. ['eHHasg WH)XeHepusl. OTambl CO3JaHUSA
OcHOBBI pekoMmbuHanTHOM [THK ¥ TpaHCreHHBIX opraHu3moB. KieTouHass wHkeHepus. KieTouHble
OHMOTEeXHOIOTUH KYJIbTYPBI. MUKpOK/IOHa/IbHOE pa3MHOKeHHe pacTeHuH. KionupoBanue
BBICOKOTIPOJYKTUBHBIX CebCKOX03SiCTBEHHbIX OPraHU3MOB. DKOJIOTUYECKHEe U 3TUUeCcKUe

nipo6sieMbl. 'MO — reHeTHUECKH MOAM(DUIIIPOBAHHbBIE OPraHU3MbI
Tema 10.3. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/iep)KaHMue (co/iep)KaHue MPUKJIaAHOT0 MOJY/JIsl)
BbuorexHonorun OcHOBHbIe HarpaB/ieHUs] COBpeMeHHOM OMOTeXHOIOTUU B MPodeCcCroHaTbHOM /eaTeTbHOCTH

B )KM3HU U Mpodeccuu

yesioBeKa. MeTto/ibl OroTexHooruu. OOBEKThl OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTUYEeCKUX
U TeHEeTMYECKUX JKCIepuMeHTOB. [IpaBWja TOWMCKAa M aHanm3a OHO3KOJIOTHUECKOM

OK-01, OK-02,
OK-04, OK-07,
[IK 1.2
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VH(popMaLu
U3 pa3/IMuHbIX MCTOYHMKOB (HayuHas U yueOHO-HayuHas JMTepaTypa, Cpe/iCTBa MacCOBOU
MH(popMaluy, ceTb VIHTEepHeT U Apyrue)

[TpakTHyeckoe 3aHATHE 2
Ne 13 AHasmm3 uHGOPMALK 0 HAYYHBIX JOCTKEHUSIX B 00/1aCTH TeHeTUYeCKHUX TeXHOIOTHH,
K/IETOUHOW WH)XKeHepPHH, MUIEBBIX OMOTEXHOJIOTUH.
Ne 14 Dcce ¢ npe3eHTaLel 10 TeMe
Pa3pen 11. PerieHne KelicoB B 00/1aCTH OMOTeXHOJIOTHI 6
Tema 11.1. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COfiep)KaHMue (co/iep)KaHue MPUKJIaAHOT0 MOy /Jisl)
CoupanbHo- OTUUecKre acrieKThl pa3BUTHs OMOTeXHOIOTHI U TIpPUMeHeHNe WX B )KU3HU uesioBeKa, TIOMCK OK-01, OK-02,
OK-04, OK-07,
STUYeCKHe acreKkTel | ¥ aHa/mu3 WHGOPMALIMY M3 PA3/IMUHBIX UICTOYHUKOB (HayuHasi ¥ yueOHO-Hay4Hast TUTepaTypa, 2 K 1.2
6roTexHOIOr Uit Cpe/iCTBa MacCoBOM MH(oOpMalLuH, ceTb VIHTepHeT U Jipyrue) '
[TpakTHUecKue 3aHATHUS 4
Ne 15 AnHamm3 uHpopMaluu 06 ITUUECKUX aclieKTax Pa3BUTHS OMOTeXHOIOTHA
Ne 16 Dcce ¢ mpe3eHTaLMel 10 TeMe
IIpoMexyTouHas arTecTanus (JuddepeHIMPOBaHHBIN 3ayeT)
Bcero: 72
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3. YCJIOBHSI PEAJTU3AIIAM ITPOT'PAMMEI OBIIIEOBPA3OBATE/ILHOI
TACIIUTUIAH

3.1 MarepuaabHO-TeXHHYECKoe odecreyeHue

Peanu3auusi mporpaMmbl  y4eOHOM AMCLMIUIMHBI TIPOM3BOJUTCS C TPUMeHeHHeM
JVCTaHLIMOHHBIX TEXHOJIOTUH W TpebyeT Ha/MMuus 37eKTPOHHOM 0Opa3oBaTe/bHOM Cpejbl;
yuebHOro KabuHeTa.

O0OopyaoBaHue yueOHOr0 KaOuHeTa:

® K/lacCHasi [JOCKa;

® 10Ca/I0YHbIE MeCTa 0 KOJTMUEeCTBY 00YUatOIUXCS;

® paboyee MeCTo MperozaBaress;

® yyeOHO-TIPaKTHYeCcKoe obopyioBaHue, HeoOxoauMoe JUIst TMIpOBe/leHus
NpelyCMOTPEeHHbIX IPOrpaMMOM MPaKTHUeCKUX 3aHATul. B cootBetcTBUE C 11.4.4 PI'OC CIIO
JIOTTyCKaeTcsi 3aMeHa 000py/10BaHusI ero BUPTya/lbHbIMU aHa/IoTaMHu.

TexHuyeckue cpeJCcTBa 00yueHus:

® KOMIBIOTEpPHI C BBIXOZIOM B CeTh Internet;

® callT «/IuuHasi CTyius» C BO3MOXXHOCTBIO pabOoThI C 37IeKTPOHHBIM 00pa3oBaTe/TbHbIM
pecypcom;

® 3/IeKTPOHHbIe OMOHMOTEeUHBIE PECYPCHI.

YueOHO-MeTOjUUeCKOEe 00eceueHHe JUCI{UILTHHDI:
* METO/IUUECKHEe YKa3aHUS 110 OPraHU3alliH MMPAKTUUECKUX 3aHSITHH;
* METOJMUeCKHe YKa3aHUs 110 CAMOCTOSITe/TbHOM paboTe.

ITporpamMHoe oGecnieueHue:

[TporpammHOe obecrieueHue, SIBJISIOIEeCs YacTbi0 3JIEKTPOHHOW WH(MOPMAIL[MOHHO-
oOpa3oBaresibHOM Cpefibl ¥ Oa3upyroIeecs Ha TeJIeKOMMYHHUKALIMOHHBIX TEXHOTOTHSIX:

- KOMITbIOTepHbIe 00yJarolIiie porpamMMbl;

- TPEHUHI0OBbIe U TeCTUPYHOL1e [IPOrpaMMBl;

- VHTeJJIeKTyalbHble POOOTU3MPOBAHHBIE CHUCTEMbl OIIEHKHM KayeCTBa BBIOJTHEHHBIX
pabor;

- CrIpaBOYHO-TIpaBoBas cucrteMa «KoHCynbTaHT 1ttoc», «['apaHT»;

- J/IeKTpOHHO-OubGsmoreunass  cuctema (OBC) 3BC  «IPR SMART»
http://iprbookshop.ru/;

- Tporpamma yrmpaB/eHusi obpa3oBaTesibHbIM TipotieccoM B DMOC (MHdopmalioHHast
TexHomnorus. [IporpamMa ympaBsieHusi oopa3oBarenbHbIM TTporjeccoMm. KOMBAT).

3.2. la¢opmariuoHHoe obecrieueHue 00ydeHus
OcCHOBHBIE HICTOYHUKU:
1. Tlaceunuk B.B., KameHckuit A.A., PybiioB A.M. u apyrue. buonorus 10 kmacc. / TTog,
pen. ITaceunuika B.B. - AkijroHepHoe 00611jecTBO «M31aTenbecTBO «IIpocBeriieHre»
2. IMTaceunuk B.B., KameHckuii A.A., PybijoB A.M. u apyrue. buonorus 11 knacc. / ITog,
pen. ITaceunuika B.B. - AkijoHepHoe o0611jecTBo «M31aTennscTBO «IIpocBelieHre»
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4. KOHTPOJIb 1 OLHEHKA PE3YJ/IbTATOB OCBOEHUA
OBIJ.[EOBPASOBATEJIBHOPI JUCHUITINHBI
KoHTpoib W oOIleHKa pe3y/bTaTOB OCBOeHUs1 001eo0pa3oBaTenbHON JUCLUTTHEI

PaCKPBIBAOTCA yepe3 AUCHUIVIMHAPHBIE PE3YyJ/IbTaThl, HAITDAB/IEHHBIE Ha Cl)OpMHpOBaHI/Ie O6H_[I/IX n

HpO(bECCI/IOHEUIBHbIX KOMHETEHL[I/Iﬁ Mo pa3jesidaM U TeMaM COJiep>KaHus y‘-I€6H01"O MaTepHaJjida.

Oo6mas/npodeccuoHanbHast Pa3pen/Tema Tun OLleHOYHbIX

KOMIIeTeHI[Us MepOonpPUATHS

OK 01. Boibupats crnocobsl | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | LITyaupoBaHue

peleHns 3ajiav | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | TectupoBanmue

rpoecCcroHaNTbHOU 8.1, 8.2, 9.1-9.3, | BeIlo/IHEHMe  MPAKTHYeCKMX

JIATE/LHOCTH MPUMEHHTENEHO | g 4 g5 101, 10.2, 10.3, 3a/laHui

K pa3/IMUHbIM KOHTEKCTaM 111

OK 02. Ncnons3osats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | LltygupoBaHue

COBpeMeHHbIe cpeAcTBa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | Tectuposanue

TI0OMCKa, dHaJ/I1i3a 73, 81, 82, 91_93’ BeinonHenue MPakKTUUYEeCKHUX

u MHTEPNIPETAMH | g 4 g5 10.1. 10.2. 10.3 3a/laHu

yH(opMalLy, T T e e

u vHMOpMalOHHbIe 111

TE€XHOJIOTUU [Jis1 BbITIOJIHEHUS

3aja4 nipodeccroHaTbHOM

JlesiTeNIbHOCTH

OK 04. A¢dexktuBHo | Temsl 2.1 -2.3, 3.1- 3.3, 4.1- | llItynupoBaHue

B3aUMO/IefICTBOBATh U paboTaTh | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | Tectuposanue

B KOJUUIEKTHBE 1 KOMaH/ie 8.1, 8.2, 9.1-9.3, | BrIMO/HEHNe  MPAKTHYECKUX
9.4, 9.5, 10.1, 10.2, 10.3, | *3AaHH
11.1

OK 07. CopeiictBoBath | Temsnr 1.1, 2.1 -2.3, 3.1- 3.3, | LlITygupoBaHue

COXpaHeHHo OKpyXarouei | 4,1-4.3,5.1-5.4, 6.1-6.3, 7.1- | Tectuposanue

cpenpl, pecypcocbepekeHHro, 73, 81, 82, 9.1-9.3, DBrINO/IHEHMe MPAKTHYECKHUX

TIPUMEHSITh 3HAHUA | g 4 95 101 10.2. 103 3a/laHuM

00 W3MEHeHUM  K/IMMaTa, T T e e

TIPUHLIUATIBI Oepe>kMBOro 111

TPOU3BOACTBA,  3(PheKTUBHO

JlIelICTBOBATh

B Upe3BblUaliHbIX CUTYaLUsIX

I[IK 1.2. IlpuMeHATb HOPMBI
rpaBa JJisl pelleHUs 3ajay B
ripoeccroHaTLHOM
JlesiTeIbHOCTH

Temn1 9.4, 10.3, 11.1

[lITyauposanue
TecTupoBaHue

BrInosiHeHWe MpakTUYeCcKux
3alaHuN
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