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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

44.02.01 Jomko/bHOe 00pa3oBaHue

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

IIK 3.2. Co3znaBath
Pa3BUBAOILYHO
TIpeZIMeTHO-
TIPOCTPAHCTBEHHYIO
Cpeny,
TI03BOJISIIOLLY IO
OpraHM30BaTh
oOyueHue metei
paHHETro U
JIOLLIKO/TbHOT'O
BO3pacTa, B TOM
yncse feTel c
OrpaHUYeHHBIMHU
BO3MOKHOCTSIMU
3/J0POBbSI B
COOTBETCTBHHU CO

(@ (D112(0)2100)7
obpa3oBaTe/TbHOM
TIPOTPAMMBI.

- Oco3HaHHbIN BLIOOD OyayIieii ipodeccru 1
BO3MOJKHOCTeM peasi3alii COOCTBEHHBIX >KU3HEHHbBIX
T/IaHOB; OTHOIIIeHHe K TTpogeCCUOHA/IbHOM JiesiTeTbHOCTU
KaK BO3MOKHOCTH Y4aCTHsl B PellieHUH JTMUHbIX,
00I1IeCTBEHHBIX, TOCY/IaPCTBEHHBIX, 00IIIeHaI[MOHATbHBIX
npobsiem.

- YMeHue caMOCTOSITe/IbHO OTpe/esIsATh Lie/y 1esiTe/IbHOCTH U
COCTaB/ATh  IJIaHbl  [JIeITeIbHOCTH;  CaMOCTOSITE/IbHO
OCYLL|eCTB/ISIT, ~ KOHTPOIMPOBAaTb U  KOPPEKTUPOBaTh
[esTe/IbHOCTh; MCII0/Ib30BaTh BCE BO3MOXKHBIE PeCypChl IS
JOCTIDKEHMS TIOCTaB/IeHHbIX Lieleld U peany3aliu I1JIaHOB
JiesTeIbHOCTH; BBIOMPATh yCIeIIHbIe CTPATeTUHU B Pa3/IMYHBIX
CUTYyaLUsIX.

- CdopMHUpOBaHHOCTL TIPe/ICTaBIeHMM O MecTe OHOJIOTUH B
COBpeMeHHOW HayuHOW KapThHe MHpa: Hab/ro/leHusl U OIMUCaHus
JKUBBIX CHCTeM, TIpOLIeCCOB W SIBJIeHWH; OpraHu3aluv |
TpoBe/ieHus1  OMOJIOTUYeCKOTO  JKCIIepUMeHTa,  BbIIBIKEeHUs
TUTIOTe3, 3HAUMMOCTH  MEXIYy HCC/elyeMbIMU
Be/TMUMHAMUY, TOJyUeHHbIX  pe3yJbTaTOB U
(hopMyIMpOBaHKs BEIBOJIOB C UCIO/Tb30BAaHMEM HayUHBIX TIOHSATHH,
TeOpUi U 3HAHWK TOHMMaHWe poyik Ouosornu B GOPMHUPOBAHUH
Kpyro3opa u (yHKIMOHA/JLHOW TPaMOTHOCTH YesloBeKa Ayisi
pelleHNst TPaKTUYeCKHX 3a/1ay;

- chOpMUPOBAaHHOCTh yYMeHUW KPUTUYECKH OIeHHWBaTh
vHbOpMaLMi0  OUOJIOTUYECKOTO  COZIeP)KaHWs, BK/IFOUAIOIIYIO
TICeB/IOHAYYHble 3HAHWS W3 PA3/IMUYHbIX HMCTOYHUKOB (CpeJCTBa
MacCOBOM WH(OPMalLIMH, HayUHO-TIOMY/IIPHbIE MaTepHaJibl);

- VHTepHpeTUpOBaThb JITUUECKHWE acCTeKThbl COBPeMeHHbIX
WCC/IeIOBaHUM B OMOJIOTHY, MeULIMHE, OMOTEXHOJIOTHH;

- paccmatpuBath ryio0asibHBIE  KOJIOTMUECKWe  Tpo0JieMbl
COBpPEMEHHOCTH, (OpPMUPOBAaTh 10 OTHOIIEHHIO K
COOCTBEHHYIO MTO3UIHIO;

- chOpMHpPOBAHHOCTb YMEHHMM  CO3/jaBaThb  COOCTBEHHbIE
MMUCbMEHHbIe W YCTHBbIe COOOIEeHUs Ha OCHOBe OHOOrMuecKon
vHbopMallMd W3  HECKOJbKHX  HCTOUHHUKOB,  T'DaMOTHO
HCIT0/1b30BaTh MTOHATUMHBIM arrapart OMoJI0ruu

BbISIBJICHUSA
00BACHeHUS

HHUM




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.
OcCHOBHOe cofiep)KaHHe 6
BT. U..
TeopeTHYecKoe 00ydyeHre 4
nabopaTopHbIe U MpaKTHUeCKHe 3aHsTHS 2
IIpodeccuonanbHO OpreHTHPOBaHHOE Cofiep>kKaHUe (Coiep)KaHue 2
NMPUK/IAJAHOT0 MOAYJIA)
BT. U..
TeopeTHueckoe obyueHue
nabopaTopHbIe U MpaKTHUeCKue 3aHsTHs 2
CamocrosTesibHasi padora 64

ITpomexxyTouHnas arrecrauus (AugdepeHIMPOBaHHbIH 3aueT)
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2.2, TemaTHuecKHUil IUIAH U COfiep>KaHMe JUCIIUTITHHBI

dopmupyemsie
HaumeHoBaHue Oo0bem
Copep)xaHHe yue0HOro MaTepHasa, 1a0opaTopHbie M MPAKTHYECKHE 3aHATHSA KOMIIeTeHIUH!
pa3/iesioB H TeM 4acoB
1 2 3 4
OCHOBHOe cojilep)KaHue
Pa3pen 1. buosnorusa kak HaykKa. JKuBble CHCTeMbI M X OpraHu3anus
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.
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 1
Tema 2.1. Cojiepkanue yueOHOro MaTepuasa
XUMHYeCKUi cocTaB | XUMHUECKHH COCTaB K/IeTKH. XUMUUYECKHUEe 37IeMEHTBhI: MaKpO3/IeMeHThbI, MUKDPO3/IEMEHThI.
KJIeTKu. Boga Boga u muHepanbHble BeljecTBa. PYHKLMU BOJbI U MUHeparbHBIX BeIleCTB B KJIETKe.
Y MUHepaJibHble [Moapep>kaHue ocMoTHUecKoro HanaHca
Belecrsa [IpakTHyeckoe 3aHATHE
Ne 1 «buonoruyeckasi posib MUHEpPaJbHBIX BeIeCTB B 00eCrieueHNU KU3HeAesTelbHOCTU
OpraHU3MOB, TIPOsIB/IeHUS uchaTaHCca MUHePaTbHBIX 37IEMEHTOB»
Tema 2.2. Coiep)KaHHe yueOHOro MaTeprasa 0,5
buonoruuecku Benku. CocrtaB 1 cTpoeHre 06enkoB. AMHHOKHCIOTH — MOHOMepHI OesikoB. He3ameHuMbie 1
Ba)KHble XMMUUECKHE | 3aMeHHMble aMHUHOKHUC/IOTbL. AMHHOKHUC/IOTHBIA COCTaB. YDPOBHM CTPYKTYPbl Oe/IKOBOM
COeJMHeHUs MOJIeKYJ/Ibl (TIepBUYHAsi, BTOPUUHAs, TPeTUUHasi U YeTBePTHUYHAsl CTPYKTypa). XUMHUUecKue
cBoiicTBa OenkoB. bBuonoruueckue ¢GyHKIMKU OenkoB. depMeHTbl — OHO/IOTHUYECKHE OK-01, OK-02,
Katanm3atopbl. CTpoeHue depMeHTa: aKTHBHBIM 1I€HTpP, CyOCTpaTHasi CIelU(UUHOCTb. OK-04
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KodepmenTsl. Butamunbl. OTiMuMs (epMeHTOB OT HeOpraHMUeCKHX KaTaan3aTopoB.
YrneBogpl: MOHOCaxapuAbl (T/IF0KO3a, pubo3a U Ae30Kcupubo3a), Aucaxapuibl (caxaposa,
JlaKTO3a) U Mojucaxapujbl (Kpaxmas, TJIMKOTeH, 1ie/uitoo3a). buonoruueckue (yHKUIMN
yrineBofoB. Jlunuapl:  Tpuriaunepuabl, Qgocomunuiel, crepouabl. ['MapoduibHO-
ruapodobHbIe cBoiicTBa. Bronoruueckue ¢hyHkun munmigoB. CpaBHeHHe yTIeBO[0B, OelKoB
Y JIMTIAI0B KaK UCTOUHUKOB 3Hepruv. Hykneunossle kuciotel: IHK u PHK. Hykneotvabr —
MOHOMepbl HyK/1enHOBbIX KUCI0T. Ctpoenue u @yHkiuu JHK. Ctpoenue u ¢pyukumy PHK.
AT®: ctpoeHue U PyHKIIUU

JlabopaTopHbIe 3aHATHS (Ha BBIOOD Iperio/iaBaTeis)

Ne 1 «Onipepesienvie ButamuHa C B IPOAYKTax MTUTaHUS»

um «OmnpeeneHre HaIMUKMs KpaxMasia B IPOJYyKTaxX ITUTaHUSI»

win «'upodUIEHO-THAPOPOOHBIE CBOMCTBA JIUMHZOB»

win «/3yuyeHre KaTaJIMTUUECKOW aKTMBHOCTH (PepMEHTOB (Ha IpMMepe amuiasbl WU
Karasasbl)»

Tema 2.3.
CTpyKTypHO-
(dbyHKI[MOHA/TbHAs
OpraHu3anys Ki1eToK

CojiepkaHue yueOHOro MaTeprasa

LuTosorusi — Hayka o KiieTke. KneTouHasi Teopust — mpyUMep B3auMO/|eHMCTBUS Hled U (aKTOB
B HAyYHOM I103HaHUU. MeTo/bl U3yUeHus K/IeTKH.

Knetka Kak 1iesiocTHasi »KuBasi cucrema. OOlijue MpU3HAKK K/IeTOK: 3aMKHYTasi Hapy)KHast
mMemMOpaHa, Mosiekysibl JJHK Kak reHeTHuecKuii arnmapar, CicTeMa CHHTe3a berka.

Tunbl  KJIETOK: SyKapuoThyeckas U TpokapuoTuueckas. OcoOeHHOCTH CTpOeHUs
NIPOKApHOTUYeCKOM KieTKH. KrnerouHass creHka Oakrepuii. CTpoeHHe 3yKapUOTHYeCKOW
K1eTku. OCHOBHbIE OT/IMUMST PACTUTE/TbHOM, KUBOTHOMN U IpUOHOI KeTKU. [loBepXHOCTHBIe
CTPYKTYPbl KJETOK— KJeTOYHasl CTeHKa, IJIMKOKaJIMKC, WX ¢yHkimu. [lnasmatryeckas
MeMOpaHa, ee CBONCTBa U (PYHKIIUU.

Lluronnasma u ee opraHouzbl. OpHomemOpaHHble opraHouzbl kinetku: JIIC, ammapar
lonpppky, nu3zocomel. [TosyaBTOHOMHBIE OpraHoWbl K/IeTKU: MUTOXOHZPWH, IIJIaCTUBL.
[TpoucxokaeHue MHUTOXOHAPUNA U TiacTHA. Buabl mmactuzg. HememOpaHHbIe OpraHOH[bI
KJIeTKU: pUOOCOMBI, K/IeTOUHBIA 1IeHTp, LeHTPUOIM, DPEeCHUUKH, >KTYTUKUA. DyHKIUU
OpPraHou/IOB KJIeTKU. BkiroueHust.

SAnpo — perynsTopHbIN LieHTp KieTKd. CTpoeHue sifipa: siiepHasi 000/704Ka, Kapuoria3Mma,
XPOMAaTHH, JPbIIKO. XpPOMOCOMBI. TPaHCIIOPT BeleCTB B K/IeTKe

0,5

JlabopaTopHble 3aHsATHs (Ha BBIOOD TperiosiaBaTeJisi)

Ne 2 «CTpoeHue K/IeTKH (pacTeHusi, >)KUBOTHbIe, TPUOBI) M K/IeTOUYHbIe BK/IFOUeHUs (Kpaxmal,
KapOTHUHOM/Ib], XJIOPOIIJIACThl, XPOMOILJIACThI)»
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win «V/I3ydeHue CTpPOeHHs K/JIeTOK PacTeHWH, KMBOTHBIX W OaKTepHil Moj, MUKPOCKOIIOM Ha
TOTOBBIX MMKpOIIpernapaTax v UX OlydcaHue»
win «IIpoHuriaeMocTb MeMOpaHbI (IJ1a3MOJIH3, AeTIa3MOJIH3)»

Pazpen 3. )Ku3HejesaTe/IbHOCTh K/IE€TKHA

Tema 3.1.
OOMeH BelleCTB
Y TIpeBpallieHre

SHepruv

B K/IETKe

Cogeprkanre yueOHOTO MaTepHasa

OO6mMeH Bel1leCcTB, WX MeTabOMM3M. ACCUMUIALUS (TIAaCTUUECKU 00MeH) U TUCCUMUISILIUS
(sHepreTUueckuii 0OMeH) — ZiBeé CTOPOHBI €JUHOTO Tpoljecca Metabomm3ma. Posb 3aKOHOB
COXpaHeHUsI BeIeCTBa W SHEPrMM B MOHUMaHUU MeTabosim3Ma. Tumbl oOMeHa BeIlecTB:
aBTOTPOGHBINA U reTepoTpodHbId. Ponb depMeHTOB B 0OMeHe BeIeCTB W TIPeBpaIlleHUH
sHepruu B KieTke. dorocuHre3. CBeToBass U TeMHOBasi (a3bl (oTocuHTe3a. Peakiyu
dotocuHTe3a. dPPeKTUBHOCTL (hOTOCHHTe3a. 3HaueHue (POTOCHHTe3a /IJIsl )KU3HU Ha 3emiie.
Biusinue ycioBuii cpefibl Ha ()OTOCHHTE3 U CTIOCOOLI TMOBBIILIEHUSI €ro TIPOAYKTUBHOCTH Y
Ky/JbTYPHBIX pacTeHWH. XeMOCHHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaueHHue
XeMOCHHTe3a [I/Isl )KU3HU Ha 3emiie.

OHepreTuueckrii 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

0,5

Tema 3.2.
Buocuudres Gesika

CojiepkaHue yuebHOro MaTepuasa

Peakijum wmatpuuHoro cuHre3a. ['‘eHetnueckass uH¢popmauusa u [JHK. Peanuzarus
reHeTMYeCKOM 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

0,5

HpaKTI/I‘JECKOE 3dHATHE

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

Tema 3.3.
Bupycsl

Cojep>kanuie yueOHOTO MaTepHasa

Hexknerounsle opMbI KM3HU — BUPYCHL. VcTopusi OTKpbITHsL BUpYcoB ([I. W. ViBaHOBCKHUIA).
OcobeHHOCTH CTPOEHMS U KU3HEHHOT'0 L{MK/Ia BUpYcoB. bakTeprodaru. bonesnu pactenuit,
JKUBOTHBIX U UesloBeKa, BbI3blBaeMble BUpycamMu. Bupyc nMmyHozeduiuTa uenoeka (BUY)
— Bo36yauTens CITM Ja. TIpoduiakTvKa pacpocTpaHeHusi BUPYCHBIX 3a00/1eBaHuiM

OK-01, OK-02,

OK-04

Paspen 4. Pa3aMHOXeHHe M HHAMBHAYA/IbHOE pa3BUTHE OPraHU3MOB

Tema 4.1.
JKU3HEeHHBIN ITUKIT

Cogeprkanrie yueOHOTO MaTepHasa

KneTouHblid LUK/, WM >KU3HEHHbIM LMKA KieTku. WHTepdasza u mwurto3. Ilporeccsl,

OK-01, OK-02,

OK-04
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K/IeTKH1

rpoTeKaroiijie B UHTepdase. Peruivkaiius — peakiys mMaTpuuHoro cuHTesa JJHK. Ctpoenue
XPOMOCOM. XPOMOCOMHBIN Habop — KapuoTut. JUIIONAHbINA U TarIOUAHBIM XPOMOCOMHBIE
Habopel. XpoMaTHbl. [[UTONMOrMUECKHWEe OCHOBBI DPAa3MHOXKEHUSI W WHAWBUZYATbHOTO
pasBUTUS OpraHM3MoB. [lesieHre KineTky — MUTO3. CTazuu Myuto3a. [Iporjeccesl, nporcxogsiye
Ha Pa3HbIX CTa/IusX MHTO3a. brosoruueckuii cmMpici mMuTto3a. IlporpamMmupyemasi rubenb
KJIETKH - aronTo3

Tema 4.2.
®opMbI pa3MHOKEHUS
OpraHu3MoB

CojiepkaHue yueOHOro MaTepyasa

®opMbI pa3MHOXKEHHsI OPraHU3MOB: 0ecriosioe U T07I0Boe. Buzbl 6ecronoro pa3MHOKeHHUS:
JieJieHre HaZlBoe U TIOYKOBaHKe OZJHO U MHOTOKJIETOUHBIX, CTIOPOOOpa30BaHKe, BereTaTUBHOE
pasMHOXKeHue. VICKyCcCTBeHHOe KJIOHMPOBaHUe OPraHUu3MOB, ero 3HaueHue J/1s CeJIeKLUU.
[TonoBoe pa3mMHOKeHUe, ero oTanuusi oT Oecrionoro. Meiio3. Craguu Meiiosa. ITpotiecchl,
MIPOMCXOJsIIe Ha cTaausax Melosa. IloBeseHue xpomocoMm B Meiio3e. KpoccuHrosep.
Buonornyeckuii cMbICT 1 3HaueHHe Melio3a. ['ameToreHes — mporjecc 00pa30BaHuS TIOOBBIX
K/IeTOK y JKUBOTHBIX. [10/10BBIE >Kesie3bl: CeMeHHUKU U SUYHUKU. OOpa3oBaHUe U pa3BUTHE
TOJIOBBIX KJIETOK — raMeT (CrepMaro30Mf, sIMLieK/IeTKa) — ClepMaToreHe3 M OOreHes.
Ocob6eHHOCTH CTPOEHHMS SIMIIEK/IETOK M criepMaTo30u/oB. OriogoTBopeHue. ITapTeHoreHes

0,5

Tema 4.3.
NupuBuayanbHOe
pa3BUTHe OPraHuU3MOB

Cogeprkanue yueOHOTO MaTepHasa

VupvBuayanbHOe pa3Butve (OHTOreHe3). OMOPHOHA/IBLHOE pa3BUTHe (3MOpHOreHe3). DTarlbl
5MOPHOHA/ILHOTO Ppa3BUTHS Y TIO3BOHOUHBIX JKMBOTHBIX: ApoO/eHHe, TacTpyJIsLus,
opraHoreHe3. IlocTamMOpuoHanbHOe pa3BuUTHe. THUMBI TOCTIMOPUOHATBLHOTO PAa3BUTHS:
nipsiMoe, HerpsiMoe (JIMUMHOYHOe). BiusiHue cpefibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CriocoOHbIe BbLI3bIBATH BPO’KAEHHBIE YpoZACTBa. PocT u pas3BuTHve pacTeHuii. OHTOTeHe3
1[BETKOBOTO paCTeHUs: IBOMHOe OTUIOZI0TBOPeHHe, CTPOeHHe CeMeHH, CTaiii Pa3BUTHS

0,5

[IpakTHyeckue 3aHATHSA

Ne 3 «MH}pekroHHBIe 3a00/1€BaHUS 1 SMTU/IEMHUU B UCTOPUH Ue/I0OBEUYECTBA».
Ne 4 «BakiyHals Kak npoduiakTika MHPeKIMOHHbIX 3a00/1eBaHUN»

Pa3pen 5. Hac/ieaCTBeHHOCTH M U3MEHUMBOCTh OPraHU3MOB

1,5

Tema 5.1.
3aKOHOMEepHOCTU
Hac/1e[J0BaHUs

CojiepkaHue yuebHOro MaTepuasa

[TpeaveT u 3afauu reHeTHUKHW. Posib LIUTO/IOTMK ¥ SMOPHOIOTUN B CTAaHOBJIEHUM T'€HETHUKH.
Bknaj poccuiickux UM 3apyOe)KHBIX Y4YeHbIX B pa3BUTHe TeHeTHKH. MeTofbl T'eHeTHKU
(ruOpUAONIOTHUeCKH,  LIUTOTeHeTHUeCKWH, MOJIEeKYJIIpHO-TeHeTHYecKuit).  OCHOBHBIe
reHeTHUeCKUe MMOHATHS. ['eHeTHUecKass CMMBOJIMKA, MCIIO/Ib3yeMasi B CXeMax CKpelllBaHuM.

3aKOHOMEpPHOCTH Hac/leZloBaHUs NIPHU3HAKOB, YCTaHOB/IeHHbIe ['. MeHzeneM. MoHOTHOpUAHOE
CKpelllMBaHWe. 3aKOH  efuHOOOpasusi THOpWOB  TepBoro  mokojeHusi.  IlpaBuiio

0,5

OK-01, OK-02,
OK-04
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JIOMUHUPOBaHUA. 3aKOH pacllelieHus IpU3HaKoB. ['mrore3a uucToThl ramer. IlosHoe u
HeroJjiHoe  JIOMMHUpOBaHue. [urubpujHoe  ckpelyBaHWe. 3aKOH  He3aBHCUMOTO
HaC/eJOBaHWsI TPU3HAKOB. LIUTOreHeTHMUeCKre OCHOBBI JUTHODUIHOTO CKpPEIMBaHUS.
AHa/mmsupyolee ckpelyrBaHue. lVcriosnb3oBaHKWe aHa/MUM3UPYIOLLErO CKpeLUBaHUS IS
OoTIpe/ie/iIeHus TeHOTHIA 0Coou

IIpakTryeckoe 3aHsTHE

Ne 5 PemieHue 3aau Ha oripefiejieHHe BEePOSTHOCTM BO3HUKHOBEHUSI HacC/e/ICTBEHHBIX
TIPU3HAKOB ITPU MOHO-, [TU-, TIOIMTMOPUHOM U aHATM3UPYIOILeM CKpell[iBaHUH, COCTaBJ/IeHe
reHOTUMMUUECKUX CXeM CKpelMBaHUs

Tema 5.2. Cojiepkanuie yuebHOro MaTepuasa
CuernieHHOe CuernieHHOe Hac/lefloBaHUe Npu3HaKoB. Pabota T. MopraHa 1o cLierJieHHOMY Hac/ieZJoBaHUIO
Hac/le/j0BaHue reHoB. HapyieHnue clierjieHus: TeHOB B pe3ysibTaTe KPOCCHUHIOBepa. XpOMOCOMHAasl TeOpUs
TIPU3HAKOB Hac/1eICTBEHHOCTHU. ['eHeTHUeCKre KapThl.
I'enetuka mosia. XpoMOCOMHOe olpejesieHue Ioja. AyTOCOMBI U IIOJIOBble XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble OopraHv3Mbl. HaciesoBaHue MPU3HAKOB, CLIEMJIEHHBIX C
110JIOM
[TpakTHueckoe 3aHsITHE 0,5
Ne 6 Pemlenue 3azau Ha orpefie/ieHHe BePOSATHOCTYM BO3HUKHOBEHUsS HacC/eICTBEHHbBIX
IIPU3HAKOB IIPpM  CLEIJIeHHOM HacC/e/loBaHUM, COCTaB/IeHWe TeHOTUIIMYeCKUX CXeM
CKpellVBaHUs
Tema 5.3. Copep>xaHue yueOHOT0 MaTepuasa
3aKOHOMEepHOCTU V3mMeHuMBOCTb. Byzibl N3MEHUMBOCTH: HeHaC/IeCTBEHHAs U Hac/aeCTBeHHas. Ponb cpefpl B
V3MEeHUUBOCTU HeHac/eCTBeHHOM H3MeHUYMBOCTU. XapaKTepuCTHKa MOJU(UKALMOHHONM W3MEeHUMBOCTH.

BapualuoHHBIM psii U BapuallMoHHasi KprBas. Hopma peakiuu mipu3Haka. KonmuecTBeHHbIe
M KaueCTBeHHble TIPU3HAaKM W UX HopMma peakuuu. CBolicTBa MOAU(PHUKALIMOHHON
W3MEeHUYMBOCTH.
HacnepcTBeHHas, WM TeHOTUIIMYeCKas W3MeHUMBOCTb. KomOWHaTHWBHAasi M3MEHUWBOCTb.
Meii0o3 ¥ TIOJIOBOM TpOLIECC — OCHOBAa KOMOWHATMBHOM W3MEHUMBOCTH. MyTal[MOHHast
M3MeHuUMBOCTb. Kiaccudukaiuys MyTalyid: reHHble, XDPOMOCOMHbIe, reHOMHble. YacToTa u
TIPUUMHBI MyTal[uii. MyTareHHble (aKTOpbl. 3aKOH TOMOJIOTUUECKHX PSI/IOB B HAC/1e/ICTBEHHOM
V3MEeHUMBOCTU
H. 1. BaBusiosa

IIpakTryeckoe 3aHsTHE

Ne 7 Pemenue 3a4d4 Hd orpege/jieHrue BePOATHOCTH BO3HMKHOBEHHA HaC/1€OCTBEHHbBIX
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MPHU3HAKOB TIPHU Pa3/IMUYHBIX THUIIAX BBaI/IMO,ELEI‘/’ICTBI/IH reHoB, COCTaBJ/IeHHe I'eHOTHUITMYeCKHX
CXeM CKpelHBdHHWA

Tema 5.4.
I'eHeTHKa ueioBeKa

CojiepkaHue yueOHOro MaTepyasa

l'enetka uenoBeka. Kapuotumn uyesioBeka. OCHOBHbIE METOJbI TEHETUKU YejloBeKa:
reHeajioTUYeCKU, OJIU3HEIIOBbIM, I[UTOreHEeTHUECKUH, OWOXUMHUECKUH, MOJIEKYJISPHO-
reHeTudeckuii. CoBpeMeHHOe OIlpe/ie/ieHre T'eHOTHMA: TOJIHOTeHOMHOe CeKBeHHpOBaHUe,
TeHOTUITUPOBaHKe, B TOM uKcsie ¢ nomolnpio TT1]P-aHamu3a. HacienctBeHHble 3ab60/ieBaHUsS
ye/iOBeKa: TreHHble 0ose3HW, 0ONe3HW C HAC/AeACTBEHHOW IIpe/IpacrioioKeHHOCTHIO,
XpOMOCOMHbIe Oose3Hr. ComaThyecKre W TeHepaTHBHbie MyTalui. CTBOJIOBbIE K/IETKH.
[TpuHLMITBI  30pOBOTO  OOpa3a J’KW3HW, [JUAarHOCTHKW, TPOPHIAKTUKM U  JIeueHus
reHeTHUeCKux  Oosie3Hell.  MeOUKO-TeHETHUECKOe  KOHCYJIbTHPOBAHUE. 3HaueHUe
MeJVIIMHCKOW TeHEeTHUKH B TIPeJIOTBPAIl[eHMM M JIeUeHWHd TeHeTHUeCKux 3abosieBaHUi
ye/ioBeKa

0,5

ITpakTrueckoe 3aHsTHE

Ne 8 «CocTaB/ieHre U aHaIu3 POAOC/IOBHBIX Y€/IOBEKa»

Pa3pen 6. OBo/IIOLIUOH

Has 0MoJIorus

0,5

Tema 6.1.
OBOJTFOLIMOHHAS
Teopusi
U ee MeCcTo
B OMosioruun

CojiepkaHue yuebHOro MaTepuasa

[TpeArnochiIKY BO3SHUKHOBEHUSI 3BO/TIOIIMOHHOM TeOpHH. DBOJIIOLIMOHHAS TeOpHs U eé MecTo B
Ouosioruu. BiiusiHMe SBOJIIOLIMOHHOW TeOpWMM Ha pa3BUTHe OHONMOTMM W JADYTHUX HayK.
CBuzieTenbCTBa 3BOMOLMU. [1aieoHTO/IOrMUECKIe: TI0C/Ie[J0BaTe/IbHOCTh T0SIB/IEHUs] BU/IOB B
Ta/IeOHTO/IOTUYECKON JIeTOMMCH, TiepexozHbie (GopMbl. buoreorpaduueckue: CXoJCTBO U
pazmurie GayH U ¢Iop MaTePUKOB U OCTPOBOB. DMOPHOIOTHYECKHe: CXO/CTBA U Pa3Inuus
5MOPUOHOB pa3HbIX BUJOB T0O3BOHOUHBIX. CpaBHUTE/bHO-aHATOMUYECKHe: TOMOJIOTUYHbIE,
aHaJIOTMUHbIe, pyAWMEHTAapHble OpraHbl, aTaBU3MbL. MOJIEKY/ISIPHO-OHOXUMUUECKHE:
CXO/ICTBO MEXAaHM3MOB HacC/Ie[ICTBEHHOCTM M OCHOBHBIX MeTabo/MuecKux MyTel y Bcex
JKUBBIX OPTaHU3MOB.

OBosioLMoHHas Teopusi Y. [apBuHa. [IpeAnoChbIIKM BO3HWKHOBEHUSI [JapBUHM3Ma.
[BWKyIl[Me CHIbI 3BOJIIOLUH BUAOB TI0 [lapBuHY (M30BITOUHOE pa3MHOXKEHHE TIpU
OrpaHUUeHHOCTH PecypCOB, Heorlpejie/iéHHasi W3MeHUYMBOCTh, O0pb0a 3a Cyll[eCcTBOBaHHe,
eCTeCTBEHHBIN 0TOOD)

Tema 6.2.
MUuKposBoIIOLMs

Cojiepkanue yueOHOro MaTeprasa

Cunretnueckas teopus 3BomoLuu (CTO) n eé oCHOBHbIE MOMOXKeHUs. MUKPO3BOJIIOLMS.
[Tonynsms Kak efiMHKLIA BUJA U 3BOTIOLMH.

OK-01, OK-02,
OK-04
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OBwkyiue cumbl (hakToOpbl)3BOMIOLMK BUJIOB B Mpypojie. MyTallMOHHBIN TIpoliecC U
KOMOWHATUBHAasE U3MeHUMBOCTh. [loMysisil{MOHHBIe BOMHBI U [Jpelid reHoB. M3onsius u
murpaips. EcrecTBeHHbII 0TOOpP — HampaB/soumid  (akTop 3BOMIOLMH.  POPMEI
ecTecTBeHHOTo oT6opa. IIpucrioco6/eHHOCTh OpPraHM3MOB KaK pe3yJsbTaT 3JBOJIFOL[UM.
[Tpumeps! mpucriocobsieHni y opraHu3MoB. Apomopdo3sl W uaWOafanTaluu. Bup u
Buzioobpa3oBanue. Kpurtepuu Buzsa. OcHoBHBIe pOpMBI BHA000pa3oBaHus: reorpaduyeckoe,
9KOJIOrMYecKoe

Tema 6.3.
Makpo3BostoLus

Cojiepkanue yuebHOro MaTepuasa

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

[TpakTHueckoe 3aHsATHe (Ha BHIOOP MperojaBaTers) 0,5
Ne 9 «CpaBHeHHe BH/OB 110 MOP(0/IOTHYECKOMY KPUTEPHUIO»
win «OnurcaHye MPUCIoCco0/IeHHOCTH OpraHU3Ma U ee OTHOCUTE/ILHOTO XapaKTepa»

Pa3pies1 7. Bo3HUKHOBeHHe M pa3BUTHe )KM3HHM Ha 3emJie 0,5

Tema 7.1.
3apokjeHue
Y pa3BUTHE KU3HU

CojiepkaHue yuebHOro MaTepuasa

[oHayuHble Tpe/iCTaB/ieHHUs O 3apOXKAeHWM >XU3HU. HayuHble runortesbl BO3ZHUKHOBEHUS
JKU3HU Ha 3emsie: abvoreHe3 W TMaHCTiepMusi. XUMHUUecKasi 3BO/MOLMsA. AOHUOreHHbIN CHHTe3
OpraHMYeCcKHWX BellleCTB W3 HeOpraHWueCcKuX. OKCIepUMeHTa/lbHOe TOTBepKIeHue
XUMUUYECKOH 3Bo/MoIMy. HauanbHble 3Tambl OHOIOrHMueckod sBosroumy. ['mmnore3a PHK-
mupa. dopmMupoBaHre MeMOPaHHBIX CTPYKTYp W BO3HUKHOBEHHE TIPOTOK/IETKH. [lepBble
KJIETKH M UX 3BOJIIOLMsL. POPMUPOBaHME OCHOBHBIX TPYIII )KUBBIX OPraHK3MOB.

PasButure xu3HU Ha 3emsie TI0 3paM U nepuozam. Katapxei. Apxelickasi U IpOTepO30KCKast
opbl. [laneo3oiickass 3pa ¥ e€ Tepuofbl: KeMOPHMCKWM, OpJOBUKCKUM, CHTypUHCKUH,
JleBOHCKMM, KaMeHHOYTOJIbHbIM, NepMcKui. Me3o30lcKas 3pa U eé Mepuo/pl: TPUACOBBIY,
IOpCKUM, MenoBoW. KaliHo30lcKasi 3pa W e€ Tepuo/ibl: Ta/eoreHOBbIM, HeOoreHOBbIH,
aHTPOMNOT €HOBBIM.

Tema 7.2.
Cucrema

OpraHuYecKoro Mupa.

ITpoucxoxpaeHnue
yesioBeKa —
aHTpOIIOreHe3

Cojiepkanue yuebHOro MaTeprasa

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

OBOMIOLIMA ~ 4Ye/ioBeKa. AHTPOINOJIOTUsl KaK HaykKa. Pa3BuTue TIpeACTaBlIeHUM O
MPOMCXOX/IeHU uerioBeKa. MeTozbl H3ydyeHUs] aHTporioreHe3a. CxXo/[CTBa W pasiuuus
yesioBeKa W JKMBOTHBIX. (CHCTeMaTH4yecKoe TI0JI0)KeHHe uesioBeKa. [IBKyIMe CUJibl

OK-01, OK-02,
OK-04
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(dbakTopel) aHTpomoreHesa. HacyencTBeHHass W3MEHUMBOCTb W eCTECTBEHHBI O0TOOP.
OO61iecTBeHHbIN 00pa3 XKU3HU, U3TOTOBJIEHHE OPYAUM TPY/ia, MbILLIJIeHHe, peub

Tema 7.3.

CojiepkaHue yueOHOro MaTepyasa

OcCHOBHbIE CTaiuH
5BOJIFOLIMM YesiIOBeKa

OCHOBHBIE CTaJUM W BETBU S5BOJIIOLIMK YeJIOBeKa: aBCTPAJONUTeKHU, YesoBeK yMeslbii,
YesioBek TipsiMOXosIuii, YenoBek HeaH/AepTa/ibCKUii, YenoBek pa3yMHbIM COBpeMEHHOTO
tuna. Haxo/[Ki MCKoTaeMbIX OCTaHKOB, BPeMsl CYIIleCTBOBaHUsI, 00/1aCTh PacIipOCTpaHeHusl,
00BEM rOJIOBHOTO MO3ra, 00pa3 )KU3HH, OpY/IHsl.

Yenopeueckrie packl. OCHOBHBIe OOJIBIIIME pachl: eBpoIeoHHast (eBpa3wiicKasi), Herpo-
aBCTpasiouHasi (IKBaTopuabHasl), MOHroJiouHasi (a3MaTCKo-aMepuKaHcKas). YepTol
NpUCTOoCcO0/IEHHOCTH TIpe/iCTaBUTe/Iel Ue/loBeUeCKMX pac K YCJIOBUSM CYILeCTBOBaHUS.
EfMHCTBO uenoBeuecKux pac. Kputrka pacusma

ITpakTHUeckoe 3aHsATHe (Ha BLIOOD Tpero/iaBaTesis) 0,5
Ne 10 «Bpemst 1 IyTH pacceieHUs yesioBeKa I10 TJIaHeTe»
um «IIpucrioco6/1eHHOCTh YesioBeKa K pa3HbIM yCJIOBUSIM Cpefibl. BinsiHue reorpaduueckoi
cpezibl Ha MOPGOJIOTHI0 U (DM3HOJIOTHIO UesIoBeKa»
Paszpies 8. Opranu3mel M OKpyxamwlias cpeaa 0,5
Tema 8.1. Copiep>xaHue yueOHOT0 MaTepuasa
OKoIorus OK0JIorusl KaK HayKa. 3aZjauu U pasZiesibl 3K0JI0ruu. MeTo/bl 5KO0rnyeckux McciieloBaHUm.
Kak Hayka. Cpe/ibl OKoJ/loruuecKoe MUPOBO33peHHe COBpeMeHHOro uesoBeka. Cpefpl 0OWTaHUsS OpraHU3MOB:
JKU3HMU. BO/IHAasi, HA3eMHO-BO3/]y1lIHasl, [IOUBEeHHasi, BHYTPHOpPraHu3MeHHast. DKoJioruueckue hakTophl.
JKonoruueckye Knaccudukarys 3konoruyeckux ¢pakTopoB: abuoThuueckre, OMOTUYECKUe U aHTPOTIOTeHHBIe.
(bakTophI [HeticTBue 3KoNMOTMYeCKUX (DaKTOPOB Ha OpraHu3Mbl. AOuoTHueckwe (aKTOphHI: CBeT,
TemriepaTypa, BiaakHOCTb. dDotornepuoausM. IIpucriocobneHrss OopraHU3MOB K [/IeHCTBUIO
abuotnuecknx QakrtopoB. buonornyeckve putmbl. buotuueckme Qaktopel. Bugsi OK-01, OK-02,
OMOTHUUECKMX B3aUMOZEMCTBUM: KOHKYPEHLMs], XWIIHAYeCTBO. Ilapa3suTu3M, MyTyaau3sM, OK-04, OK-07
KOMMeHcanm3M (KBapTUPAHCTBO, HaxjeOHMUYECTBO), aMeHCalv3M, HeUTpaau3M. 3HaueHue
OMOTUYECKUX B3aUMOZENCTBHM /IJisl CYIleCTBOBAHKSI OPraHU3MOB B IPUPO/IHBIX COODIIeCTBax
Tema 8.2. Cojiep)KaHue yueOHOro MaTepuasa
JKonoruueckye OKoloruueckde XapakTepucTUKu nonyasiud. OCHOBHBbIe TIOKa3aTe/ld  TOMyJIsIUU:
XapaKTepUCTUKU YKUC/IeHHOCTb, TJIOTHOCThb, DPOXKJAaeMOCTb, CMepPTHOCTb, TMPHUPOCT, MUrpauus. JrHamuKa
TOMYISILIUU YKC/IEHHOCTH TOMYJISILIUY U e€ peryJsiiusi
[TpakTHYecKoe 3aHsTHe 0,5

Ne 11 «IToCcYéT NIOTHOCTYU HOMYJISIUM Pa3HbIX BUJIOB PACTEHUI»
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Pazjen 9. Coo01iecTBa ¥ 3K0I0rHYeCKHe CHCTeMBbI 2
Tema 9.1. Cojiep)kaHue yueOHOro MaTepyasa
CoobiectBa Coo0biiecTBo opraHmM3MoB — 6uoiieHo3. CTPyKTyphl O1OIleHO3a: BU/J0Basi, TPOCTPAHCTBEHHas,
OpraHu3MOB, Tpoduueckas (ruieBasi). Buapi-qomMuHaHTel. CBsi3u B OHOLIeHO3e.
9KOCUCTEMBbI OKoJyioruueckrie cucTeMmbl (3KocucTembl). [loHsiTie 006 3KocucteMe u OuoreoieHo3e.
@OyHKIMOHA/IbHbIE KOMITOHEHTbI 3KOCUCTEMBbI: TPO/YLIeHTbI, KOHCYMEHTbI, peAyLIeHThI.
KpyroBopoT BellleCTB ¥ MOTOK 3HEPTUU B 3KocucTeme. Tpoduueckue (TuiieBbie) YPOBHU
skocuctembl. [luieBbie 1iend U ceTd. OCHOBHBIE TIOKa3aTelMd 3KOCHCTEMBI: OMoMacca,
TIPOAYKIMS. DKOJIOTUUeCKHe MUPAMUZbI: TIPOAYKIMU, YUCTeHHOCTH, 6uomMacchl. CBOMCTBa
9KOCHCTEM: YCTOMUMBOCTb, cCaMoperyJisiLusi, pa3suTtue. Cykieccust
Tema 9.2. Copiep>xaHue yueOHOT0 MaTepuasa
[IpupogHsle [IpuposHble 35KOCUCTEMBbI. OKOCUCTEMBI peK M 038p. ODKOCUCTeMa XBOMHOIO WU
KOCUCTEMbI LIMPOKOJIMCTBEHHOTO neca. AHTpOTOreHHbIe KOCUCTEMBI. ATp03KOCUCTEMBI.
Ypb6oskocucrembl. buosiornueckoe W - XO3sICTBEHHOe 3HaueHWe arpo3KOCHUCTeM U
ypboskocuctem. buopasHoobpa3we Kak ¢akTop yCTOMUMBOCTH 3KocucTeM. CoxpaHeHHe
OuosI0rMYecKoro pa3Hoobpasus Ha 3emiie
Tema 9.3. CojiepkaHuie yueOHOro MaTeprasa
buocdepa — Yuenue B. U. BepHazckoro o 6uocdepe. I'paHulIbl, cocTaB U CTPyKTypa 6uochepsnl. JKupoe
ryobanbHast BemecTBO M ero QyHKOuA. OcobeHHOCTH OWoOcdepbl Kak r100asbHON 3KOCHUCTEMBI.
sKocucTeMa 3eMnId | [IuHaMudeckoe paBHOBecue W obOpaTHasi CBsi3b B Ouocdepe. KpyroBopoThl BellecTB U
OvoreoxumMuueckre LWK/IBI 371eMeHTOB (yrjepofa, a3oTa). 30HaJbHOCTH Ouochepsl.
OcHOBHbIe OHOMBI CYILIH
Tema 9.4. IIpodeccuoHa/IbHO OPHEHTHPOBAHHOE CO/iep>KaHKe (Co/iep)KaHue MPUKJIaAHOT0 MO/Y/JIs) 0,5
Brusiaue YesoreuecTBO B 6uochepe 3eMmu. AHTporioreHHble U3MeHeHus B 6uocdepe. I'mobanbHbIE
aHTPOTIOTeHHbIX 3KosIornyeckue T1pobseMel. CocylecTBOBaHHe TPUPOALI U dYesroBeuecTBa. CoxpaHeHHe
(hakToOpoB Ha Ouvopa3HooOpa3uss Kak OCHOBa YCTOMUMBOCTH Owocheprl. OCHOBa palMOHATLHOTO
buochepy yTIpaBJieHus TPUPOIHBIMH PeCyPCaMU U UX UCIO/Ib30BaHKe. [JoCcTikeH st OMOIOTHH ¥ OXpaHa
TIPUPO/IbI
[TpakTrueckoe 3aHsATHe (Ha BHIOOP MperojaBaTers) 0,5
Ne 12 «OT1X0/BI IPOXU3BOACTBA»
WK «DKOJIOrMuecKre acnekTbl MpodecCHoHambHOU JesiTeTbHOCT»
nmn «IIpodunakTrka mpodeccuoHaIbHBIX 3a00/1eBaHU»
unu «BiusiHve Mpou3Bo/ICTBEHHBIX ()aKTOPOB HA OPraHU3M YesioBeKa»
Tema 9.5. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COfiep)KaHMue (Cco/iep)KaHue MPUKJIaAHOT0 MOY/JIsl) 0,5

OK-01, OK-02,
OK-04, OK-07,
IIK 3.2
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Bnusaue corpanbHO-
9KOJIOTUYECKUX
¢akTOpOB Ha
3I0pPOBbE UejioBeKa

3[0poBbe U ero cocTapJsitoie. @akTopsl, MOJI0KUTETBHO U OTPULIATE/IbHO BAMSIOLIME Ha
opraHusM desioBeka. [IpobsiemMa TeXHOTeHHBIX BO3ZIeMCTBUI Ha 3[0pPOBbe UYesioBeKa
(37eKTpOMarHuTHbIE TI0JIs, OBbITOBasi XWMHSI, W30BITOUHbIE IIIyMbI, paZialiusi W T.IL).
Apantaiiusi  opraHu3Ma uesnioBeKa K (akropaM oOkpyskatoiieid cpefbl. [IpUHIUIIBI
¢dopmupoBaHus 30poBhecOeperaroLero moBejeHus. dr3nyeckasi akTUBHOCTb M 37J0POBbe.
broxumuuecKye acrekThbl PALMOHATBHOTO MATaHUS

JlabopaTopHbIe 3aHSATHS

Ne 3 «¥YMmcTBeHHasi paboToCIIOCOOHOCTH»

win «BmsiHue abrotryeckrx (akTOpPOB Ha YesioBeKa» (B KaueCTBe TPUITEPOB, CHIDKAIOIINX
paboToCrocoO6HOCTh,  UCIOb30BaTh  YCJIOBHSI — OCYIIECTBEHMs — INPOQeCccHOHaTbHOU
JlesiTe/IbHOCTU: 1IyM, TemriepaTypa, pusnueckasi Harpyska u T.7.)

0,5

Pa3pen 10. CesreKijusi OpraHu3MoB, 0CHOBbI OHOTeXHO/IOTHHU

Tema 10.1.
Cenekuus
KaK HayKa U MpoLiecc

CojiepkaHrie yueOHOro MaTeprasa

CesneK1Usi KaK HayKa W mpolecc. 3apok/eHre celeKlUyd U JoMecTuKalus. YueHnue H. WU.
BaBunoBa o 1jeHTpax MHOroo0Opasusi U TPOUCXOXKIEHUs KYJbTYPHBIX pacTeHuH. LleHTpbI
TPOUCXOXKAEHUS] JOMAIlIHUX >KUBOTHbIX. CopT, mopoga, mTamMm. CoBpeMeHHble MeTO[Ib
CeJIeKIINH. MaccoBblit
YU WUHOUBUAYaNbHBIA OTOOPBI B CeMEeKIMM PACTeHHUN U >KUBOTHBIX. OIjeHKa 3KCTephbepa.
bauskopocTBeHHOe CKpellfuBaHue — WHOpuAMHT. Yuctas ysuHUs. CKpeluBaHWe YHCTHIX
muauM. ['etepo3uc, umu rubpuaHas cuma. HepoacTBeHHOe CKpel[dBaHWe — ayTOPUJWHT.
OtpanéHHas tuOpuaM3alus U eé ycrexu. VICKyCCTBEHHBI MyTareHe3 W TOJyueHHe
MOIUTITIONZOB. [JOCTV)KeHUsI CesIeKI[MM PACTeHUM, )KUBOTHBIX U MUKPOOPTaHHW3MOB

Tema 10.2.
OCHOBBI
OUOTEeXHOJIOTUU

buorexHosoruss Kak oOTpacib IIPOM3BOJCTBA. ['eHHass WH)XKeHepus. OTambl CO3JAHUSA
pekoMmbuHaHuTHOM /THK ¥ TpaHCreHHBIX opraHu3moB. KieTouHass wHkeHepus. KieTouHble
KYJ/IbTYPBL. MUKpOK/IOHa/IBHOE pasMHOKeHue pacTeHuH. KnonupoBanue
BBICOKOTIPOJYKTUBHBIX Ce/TbCKOX03SiCTBEHHbIX OPraHU3MOB. DKOJIOTUYECKHEe U 3TUUeCKHe
npobsiembl. 'MO — reHeTrueckr MOAUGUIIMPOBAHHbIE OPTaHU3MbI

Tema 10.3.
BbuoTtexHomorun
B JKWU3HM U npodeccuu

ITpodeccioHa/IbHO OPHEHTHPOBAHHOE Co/lep)KaHue (coep)KaHue MPUKJIaJHOT0 MOAYJIA)

OCHOBHBIE HaIpaB/IeHUs] COBPEMEHHON OMOTEXHOIOTUH B TIPO(eCCHOHATBHOM [1eSITe/TbHOCTH
yejioBeKa. MeTo/ bl 0MoTexXHOI0rUHU. OOBEKTHI OMOTEeXHOIOTUH. DTHKA OMOTEXHOIOIMUeCKUX
U TeHEeTMUeCKUX JKCIepUMeHTOB. [IpaBWia TOHMCKAa M aHamu3a OHO3KOJIOTHUeCKOU
vHdopMaln

W3 pa3/MUHbIX MCTOYHUKOB (HayuyHas U yuyeOHO-HayuyHasi IMTepaTypa, CPe/iCTBa MaCCOBOM

0,5

OK-01, OK-02,
OK-04, OK-07,
[IK 3.2
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vHbopMalivu, cetb IHTepHeT U ipyrue)

IIpakTryeckoe 3aHsTHE

Ne 13 AHasmm3 uHGOPMALK 0 HAYYHBIX JOCTKEHUSIX B 00/1aCTH TeHeTUYeCKHUX TeXHOIOTHH,
K/IETOUHOU WH)XKeHEepPHH, MUIEBBIX OMOTEXHOJIOTUH.
Ne 14 Dcce ¢ npe3eHTaLel 10 TeMe

0,5

Pa3pen 11. Peinenue K

elficoB B 00/71aCTH OMOTEeXHOJ/I0T U

Tema 11.1.
Co1yanbsHo-
3TUUYECKHE aCIIeKThbI
OMOTeXHOJIOTUH

IIpodeccnoHa/IbLHO OPHEHTHPOBAHHOE Cojiep)KaHue (Co/iepKaHue MPUKJ/IA/IHOT'0 MOYJIs1)

OTUuUecKUe acreKThl pa3BUTHsI OMOTEXHOJIOTHH 1 TIPUMeHeHNe UX B JKU3HU UejioBeKa, TIOMCK
Y aHanmm3 uHGOpMaLY U3 Pa3/IMUHBbIX UICTOUHUKOB (Hay4Hasi U yueOHO-HayuHasi IuTepaTypa,
Cpe/iCTBa MacCOBOM MH(OpMalLuH, ceTb VIHTepHeT U Jipyrue)

0,5

HpaKTI/IIJECKI/Ie 3dHATHUA

Ne 15 AHamm3 nHpopMaIuu 06 ITUUECKUX aclieKTax Pa3BUTHUs OMOTeXHOIOTHA
Ne 16 Dcce ¢ mpe3eHTaLMel 10 TeMe

0,5

OK-01, OK-02,
OK-04, OK-07,
I1IK 3.2

CamocrosTesibHas pabora

64

IIpomexxyTouHas arrte

crauus (auddepeHIMPOBaHHBIN 3a4eT)

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.

O0OopyaoBaHMe yueOHOr0 KaOuHeTa:

® K/1aCcCHas [JOCKa;

® 1I0Ca/JI0YHbIE MeCTa 0 KOJTMUEeCTBY 00YUatOLUXCs;

® paboyee MeCTo MperozaBares;

® yueOHO-TIPaKTHYeCKoe obopy/ioBaHue, Heob6xo/iMoe ISt MpOBeJieHUs
NpelyCMOTPEeHHbIX IPOrpaMMOM MPaKTHUeCKUX 3aHAaTul. B cootBetcTBUE C 11.4.4 ®I'OC CIIO
JIOIyCKaeTcsi 3aMeHa 000py/j0BaHUs ero BUPTYalbHbIMU aHa/IOTaMHu.

TexHHUUeCKHe Cpe/iCTBA 00yUeHHUs:

® KOMIIBIOTEDHI C BBIXOJOM B CeTh Internet;

® callT «/IuuHasi CTyius» C BO3MOXKHOCTBIO pabOThI C 37IeKTPOHHBIM 00pa30oBaTeTbHbIM
pecypcom;

® 3/IeKTPOHHBIE OUO/MOTEUHbIe PeCyPChI.

YuebHO-MeTOAUECKOE 00ecrieueHHe AUCIUILIMHbBI:
* METOIUUECKHEe YKa3aHUS 110 OPraHU3alliH MMPAKTUUECKUX 3aHSITHH;
* METOJJMUeCKHe YKa3aHUs 110 CAMOCTOSITe/TbHOM paboTe.

ITporpamMHoe oGecieueHue:

[TporpammHOe obecrieueHue, SIBJISIOIEeCs YacTbI0 3/IEKTPOHHOW WH(MOPMAIL[MOHHO-
oOpa3oBaresibHOM Cpefibl ¥ Oa3upyroIeecs Ha TeJIeKOMMYHHKALIMOHHBIX TEXHOIOTHSIX:

- KOMITbIOTepHbIe 00yJarolIiie porpamMMbl;

- TPEHUHI0OBBIe U TeCTUPYHOL1e [IPOrpaMMBl;

- VHTeJIeKTyalbHble POOOTU3MPOBaHHBIE CHUCTEMbl OIIEHKHM KayeCTBa BBIOJTHEHHBIX
pabor;

- ClIpaBOYHO-TIpaBoBas cucrteMa «KoHCynbTaHT 11t0Cc», «['apaHT»;

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

- Tporpamma yrmpas/eHusi o6pa3oBaTesibHbIM TipotieccoM B DMOC (MudopmalioHHast
TexHomnorus. [Iporpamma ympaB/ieHusi oopa3oBarenbHbIM TTporjeccoMm. KOMBAT).

3.2. lu¢opmariuoHHoe obecrieueHue 00ydeHUs
OcCHOBHBIE HCTOYHUKU:
1. Tlaceunuk B.B., KameHnckuit A.A., PybiioB A.M. u apyrue. buonorus 10 knacc. / TTog,
pen. ITaceunuka B.B. - AkijroHepHoe 00611jecTBO «M31aTenbecTBO «IIpocBeliieHre»
2. IMTaceunuk B.B., KameHckuii A.A., PybijoB A.M. u apyrue. buonorus 11 knacc. / ITog,
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pen. [Taceunuka B.B. - AkijpoHepHoe 0611iecTBO «/3marenbcTBO «IIpocBeltieHre»
4. KOHTPOJIb 1 OLHEHKA PE3YJ/IbTATOB OCBOEHUA
OBIIEOBPA30OBATE/IbHOU JIVICIIUII/IVHBI
KoHTpoib W oOIleHKa pe3y/bTaTOB OCBOeHUs1 001eo0pa3oBaTenbHON [JUCLUTTHEI
PaCKpBIBAIOTCS uepe3 AUCIUITMHAPHbBIE Pe3y/IbTaThl, HAllpaB/ieHHbIe Ha ()OPMHUPOBAHKE OOIIHNX U
npodeccroHabHBIX KOMIIETEHLIMH 110 pa3/iesiaM U TeMaM COZiep>KaHusl yueOHOTo MaTepuara.

Oo6mas/npodeccuoHanbHasK Pa3pen/Tema Tun OLIeHOYHBIX
KOMIIeTeHI[UsA MepOonpUsTHUSA

OK 01. Beibupars crocobbl | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | [lItyanpoBaHue

pelLleHust 3agau | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | TectupoBaHue
ripodeccroHa/IbHOM 8.1, 8.2, 9.1-9.3, | BeironHeHue  MpakTUYeCKUX
JlesATeJIbHOCTU TipuMeHuTenbHO | 9.4, 9.5, 10.1, 10.2, 10.3, | 3agaHuit

K Pa3/IMYHBIM KOHTEKCTaM 11.1

OK 02. Ncnons3osars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | LtyaupoBaHue

COBpeMeHHbIe cpeacrea | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | TectupoBaHue

TI0MCKa, aHammsa | 7.3, 8.1, 8.2, 9.1-9.3, | BeimosiHeHue npakTUYeCKUX

u uHTepnperatuu | 9.4, 9.5, 10.1, 10.2, 10.3, | 3apanuii

MH(OopMaLy, 111

u vH(MOpMalOHHbIe

TeXHOJIOTUM i1 BBITIO/THEHHUS

3a/1au ripoeccroHabHOM

JlesiTeTbHOCTH

OK 04. OddektrBHo | Temsi 2.1 -2.3, 3.1- 3.3, 4.1- | LlITyaupoBaHue

B3aMMO/IelCTBOBATh U pabortatsh | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | TecTupoBaHue

B KOJIZIEKTHBE Y KOMaH/je 8.1, 8.2, 9.1-9.3, | BeimosiHeHWe  MpPaKTUYECKUX
9.4, 9.5, 10.1, 10.2, 10.3, | 3amanuii
11.1

OK 07. CopevictBoBath | Temsl 1.1, 2.1 -2.3, 3.1- 3.3, | LITtyaupoBaHue
COXpaHEeHU!o okpyxarwomen | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | TectupoBanue
cpenpl, pecypcocbepexenuto, | 7.3, 8.1, 8.2, 9.1-9.3, | BeinosHeHWe MPaKTUYECKUX

TIPUMEHSTh 3HaHusa | 9.4, 9.5, 10.1, 10.2, 10.3, | 3agaHui1

00  u3MeHeHuu = Kiaumarta, | 11.1

TIPUHLIUATIBI Oepe>kMBOro

Mpou3BO/JCTBa, 3¢ deKTUBHO

JIelICTBOBATh

B Upe3BbIUaliHBIX CUTYaIUsIX

[1K 3.2. Co3gaBatb Temsb1 9.4, 10.3, 11.1 [ITynupoBanue
Pa3BUBAOIIIYIO TIPeAMETHO- TectupoBaHue
MIPOCTPAHCTBEHHYIO CPeay, BrbirnonHeHre MpakTUYeCcKux
TIO3BOJISTFOIIY0 OPraHU30BaTh 3aJjaHUN

oOyueHUe fieTeli paHHero u
JIOIIKOJIbHOTO BO3PacTa, B TOM
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yHCJIe fleTel C OrpaHUYeHHbIMU
BO3MOJKHOCTSIMU 3/10POBbSI B
COOTBETCTBUM CO CIeLUpUKON
obpasoBare/ibHOM POrpaMMBI.
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