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1. OBHIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBII[EOGEPA30BATE/IbHOM AN CIIUIL/INHBI

1.1. MecTo AUCIUILUIHHBI B CTPYKType o0pa3oBarebHOI nporpammsl CI1IO:

OG61ieobpa3oBaresibHasi AUCIUIUIMHA «BHONOTHs»  SIB/II€TCS  00sI3aTe/IbHOM  YaCThIO
o6111e00pa3oBaTe/ILHOTO IMK/Ia 0O0pa3oBaTeibHOM TporpaMMbl B cootBeTcTBUM ¢ OT'OC CIIO
44.02.01 omkosbHOe 06pa3oBaHue

1.2. Ilenu u nyIaHMpyeMble pe3y/IbTaThbl 0CBOEHUS JUCLUIINHBI:
1.2.1. Ilens AUCHUTIITAHBI

CojiepkaHue TIporpaMMsl 00111eo6pa3oBaTebHOM JUCLIUTIIMHBI « BHOoIOrHsi» HarpaB/ieHo
Ha JIOCTW)KeHUe pe3y/bTaToOB ee M3ydyeHHUsi B COOTBeTCTBUU C TpeboBanusmu PI'OC COO c
yueToM mnpodeccroHanbHou HaripaBaeHHOCTM PI'OC CIIO. Ilenb u3yuyeHUs JUCLUATIIAHBI
«buonorusi» Ha 0a3oBOM YpOBHe — OB/afieHHe O00y4YarollMMHCs 3HAHUSIMA O CTPYKTYpHO-
(bYHKLMOHaIbHOM OpraHu3aliiy JKMBBIX CHUCTEM pa3HOro paHra M IpuobpeTeHre yMeHUMH
WICTI0/1b30BaTh 3T 3HaHUS JJIsi TPaMOTHBIX /IeHCTBUI B OTHOLIIEHUH 00BEKTOB KUBOM MPUPO/IBI U
peleHus] Pa3/IMuHbIX )KU3HEHHBIX MPO6JIeM.
HocTtwkeHue 1jed U3yueHUs AUCLUIUIMHBI «buonorus» Ha 6a30BOM ypoBHe obecrieurBaeTcsi
pellleHHeM CJleIyIOIIMX 3a/au:
. OCBOeHHe O00yuarol[UMUCS CUCTeMbl 3HAHHUN O OMOJIOTHUECKUX TeOpusiX, YUYeHHsX,
3aKOHaX, 3aKOHOMEpHOCTSIX, TMIOTe3aX, MpaBWiax, C/Ay’Kallldx OCHOBOW /s (pOPMHUPOBaHUS
rpe/iCTaBIeHUuI 0 eCTeCTBeHHO-Hay4YHOU KapTHHe MHPpa,
0 MeTOZax HAy4HOrO I03HAHUS, CTPOEHWH, MHOT000pasuu M 0COOEHHOCTSIX JKHBBIX CHCTEM
Pa3HOro ypOBHSI OpraHM3aliuM, BBbIJAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX HCC/e[lOBaHUSX B
OHOJIOTU;
. ¢dbopmupoBaHue y o0yyJaromuxcst N03HaBaTe/bHBbIX, VHTe/UIeKTYya/IbHbIX
M TBODUECKMX CIIOCOOHOCTed B TIpOLjecCe aHaaM3a /IaHHbIX O TYTSIX Pa3BUTHSA
B OMOJIOTMM HAYYHBIX B3IVISIZIOB, el U MOJXO0/0B K U3YUYEeHHUIO JKUBBIX CUCTEM PAa3HOTO YPOBHS
OpraHu3aLyy;
o CTaHOBJeHWe Yy oOyuaroumxcs oOmiel Ky/abTypbel, (DYHKIMOHANIbHOW TPaMOTHOCTH,
pa3BUTHe YMeHUI OOBSICHATh M OL|eHWBaTh SIBJIEHHS] OKPY’KAOIero MuUpa >XUBOU MPUPOABLI Ha
OCHOBAHWU 3HAHWUM U OMbITA, MOJYYeHHbIX NIPY U3yueHUr 610JIorny;
o ¢dopMupoBaHre y 00yuaronuxXcsi YMeHUH WITIOCTPUPOBATh 3HaueHWe OMOIOTHYecKhX
3HaHWM B TMPAKTHUYeCKOW [eATebHOCTH Yel0BeKa, pPa3BUTUM COBPEMEHHBbIX MeULIMHCKUX
TeXHOJIOTHI U arpoOMOTEXHOJIOTHM;
o BOCIUTaHUe YOeXXJEHHOCTHA B BO3MOXKHOCTU TTO3HAHKS Ue/IOBEKOM JKUBOM
TIPUPO/bI, HEOOXOAUMOCTH OepeXHOT0 OTHOLIeHUs K Hel, COOM0/ieHUs] ITUUeCKUX HOPM IIpU
NpoBeJileHNH OMOJIOTMUeCcKUX UCCIle/loBaHuU;

. 0CO3HaHHe L[eHHOCTU OMOJIOrMuecKuX 3HAHWU /ISl TIOBBIIIEHUS] YPOBHSI SKOJIOTHYeCKOMH
KYJIbTYPBI, 17151 POPMHUPOBaHUS HAyUHOT'O MUPOBO33DPEeHHUS;
o NpUMeHeHre TPHOOPeTEHHBIX 3HAHMM W yMEHWM B  TIOBCEAHEBHOW  JKU3HU

JIsT OLIeHKW TIOC/Ie[ICTBUM CBOeM [leTe/IbHOCTH TI0 OTHOIIEHWIO K OKpy»Katolllel cpeje,
CcOoOCTBEHHOMY 37I0POBBIO, 000CHOBaHMe U COb/TFOIeHre Mep MPOMUIAKTUKY 3a00/IeBaHHM.



1.2.2. IlnaHupyemble pe3y/bTaTbl OCBOEHHs 001{e00pa3oBaTe/IbHON AMCHHUIUIAHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mwme komreteHnmu (ganee — OK) u mpodeccruoHanbhble KomreteHmu (ganee — [TK) ®I'OC
CIIO B COOTHECEeHUU C JINYHOCTHBIMY, MeTarpeMeTHbIMU
W TIpeAMeTHBIMA  pe3yjabTaTaMyd oOyueHuss 0a3oBoro ypoBHs (manee —  IIPG)
®I'OC COO mipeacTaBieHb B Tabumie:



Kog u

HﬂaHprEMbIe pe3y/IbTaTbl 0CBO€HUA NUCLHHUII/IMHbI

HaMMeHOBaHHe
(opmupyembix Oo6mue JuciuniuHapHbie
KOMITeTeHI[UH
OK 01. Beibupath | JIMYHOCTHBIE pe3yJbTaThl AO/DKHBI OTpakaTb B dyactd: | I[TP6 1. CopMUpOBaHHOCTb 3HAHWH O MecTe W POy OHOIOTHH
CrocoObl  pellieHus | TPY/I0OBOTO BOCITUTAHUSI: B CHCTeMe Hay4HOrO 3HaHUs; (YHKLMOHA/TBHONW TDPaMOTHOCTU
3a71au - TOTOBHOCTb K TpY[y, OCO3HaHWe IIeHHOCTH MaCTepCTBa, | Ue/oBeKa /ISl PEIIeHUs] KU3HEHHBIX TIPO0JIeM.
npoecCHOHANMbHON | Tpyzo/H00He; [TP6 2. CdopMHPOBaHHOCTb YMeHMsl PAaCKpbIBaTh COJiep’KaHue
JesATeTbHOCTU - TOTOBHOCTb K aKTHBHOM [IeiTeJIbHOCTA TEeXHOJIOTHUECKOM | OCHOBOIIOJIAraloiiX OHOOTHUeCKUX TEePMHHOB U TIOHSITHIL:
IPUMEHUTETHHO u coLManbHOM HaIpaB/IeHHOCTH, CII0COOHOCTH | JKU3Hb, KJIeTKa, TKaHb, OpraH, OpraHW3M, BHJ, IOMYJISLUS,
K Pa3MUYHBIM | MHULIMUPOBATh, TJIAHUPOBATh U CaMOCTOSITE/IbHO BBITIOJHATE | 9KOCHCTeMa, OrolieHo3, buocdepa; Metabosmi3M (0OMeH BelecTB
KOHTEKCTaM TaKyI0 JIeTe/IbHOCTD; ¥ TIpeBpalljeHHe >HePruH), TroMeocTa3 (CaMOperyJsius),

- UWHTepec K pa3iuuHbiM cdepaM mpodecCUOHATbLHOM
JlesITe/IbHOCTH.

MerTanpemeTHble pe3y/abTaThl JO/KHBI OTPaXkaTh:
OBnazieHye YHUBEpPCATbHBIMUA yueOHbIMY TI03HaBaTe/TbHBIMU
JleCTBUSIMMU:

a) Oa30BbIe JIOTHUECKHUE [IeHCTBUS:

- CamoCTosITe/IbHO (OPMy/MpPOBaTh M aKTyaJu3UpOBaTh
nipobJieMy, pacCMaTpUBaTh ee BCECTOPOHHE;

- yCTaHaB/IMBaTh CYI[eCTBEHHbI MPH3HAK WM OCHOBAHUS
JUIs1 CpaBHEHUs, Kiaccudukaiuu u 060011ieHus;

- oTIpeJieNIITh Lie/IU [iesiTeIbHOCTH, 3a/laBaTh TlapaMeTphbl

Y KPUTEPUU UX JOCTHXKEeHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEYUUS

B PaCCMaTpPUBAEMBbIX SIBJIEHUSX;

- BHOCUTh KOPPEKTUBbI
COOTBETCTBHE pe3yJIbTaTOB
TIOC/IeZICTBUM J1esiTeIbHOCTH;

B [edTe/IbHOCTb, OLI€EHHWBATb

nejsaM, OLeHUMBATb PUCKU

OuocuHTe3 0enKa, CTPYKTypHas OpraHW3allvsi >KHUBBIX CHCTEM,
[LUCKPEeTHOCTb, CcamoperyJIsLys,
(pempoayKLs), HacJie/ICTBeHHOCT,
5HEepro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBasl OpraHu3aLjusl.
[TP6 3. CdopMHPOBAaHHOCTH YMEHHUsS PAaCKpbIBaThb CO/lepKaHHe

CAdMOBOCITIpOHM3BeJeHe
N3MEeHUYHBOCTD,

OCHOBOTIOJIATAONINX ~ OWOJIOTMUECKUX TEOpUd UM THUIOTe3:
KJIETOYHOW, XPOMOCOMHOM, MYTaLMOHHOM, 3BO/IFOLIMOHHOM,
TIPOUCXOXKAEHUS )KU3HHU U YesIoBeKa.

I1P6 4. CdopMupoBaHHOCTH yMeHus pacKpbIBaTh

OCHOBOIIO/IAraroImye OMOIOrMuecKre 3aKOHbI M 3aKOHOMEPHOCTH
(I'. Menpens, T. Moprana, H.M. BaBumoa, 3. ['ekkens,
®. Mrwosnepa, K. bspa), rpanuiipl Ux NMPUMEHHUMOCTH K >KUBBIM
CcUCTeMaM.

ITP6 5. TlpuoOpeTeHMe OMbITa NMPUMEHEHHS] OCHOBHBIX METO/IOB
HAY4YHOT'O TI03HaHUSI, UCTIOIb3YeMbIX B OHOIOrMU: HabF0IeHUsT

Y OMUCAHUS KUBBIX CUCTEM, TIPOLIECCOB U SIBJIEHWH; OpraHu3alyu
Y TpOBeJieHUss OWOJIOTHUECKOTO SKCIEPUMEHTA, BbIIBWKEHMUS
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0) 6a30BbBIE HCC/IeZIOBATETLCKHE TeHCTBUS:

- B/JIaJieTh HaBbIKaMH yueOHO-HCC/Ie/[0BaTe/TbCKOM

W TIPOEKTHOH [eSTe/IbHOCTH, HaBbIKAMHM  pa3pelleHust
npobJiem;

- BBISIB/ISITH TIPUUHMHHO-C/I€ZICTBEHHBIE CBSI3U

Y aKTya/IM3UpOBaTh 3a/iauy, BbIBUTaTh TUIIOTE3Y

ee pellleHHs], HaXOJWUTb AapryMeHThl [Jisi [OKa3aTe/lbCTBa
CBOMX YTBEp)XK[EHWH, 3a[aBaTh IapaMeTpbl W KPUTEPUH
perleHus;

- aHa/IM3UpPOBATh IIOJIyUeHHbIE B XO/e PpeIleHHs 3aJaud
pe3y/bTaThl, KPUTHUECKU OL€HMBaTh HX [JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YC/IOBUSIX;
pa3pabaThIBaTh IJIaH pelleHus Mpob/IeMbl C yUETOM aHa/Inu3a
MMEOIIXCS MaTepUaIbHBIX U HEMaTepHalbHbIX PeCYPCOB,;
-- YMeTh [TePEHOCUTD 3HAHHMS B TI03HABATE/IbHYHO

1 MPAaKTUUECKYH0 00/1aCTH XKU3HEeJesITe/TIbHOCTH;

- YMeTb WHTErpUpOBaTh 3HAHUS M3 Pa3HbIX IIPeAMETHBIX
obsacTel;

- BBIJBUTaTh HOBBIE WJEH, IIpe[jiaraTb OPUIMHAIbHbIE
TIOZIXO/Ibl U PEIIeHUSI

TUNOTe3, BBbISBJIEHUS 3aBUCUMOCTA MeXAY UCC/IeSyeMbIMU
BeJINYMHAMU, 00BbsICHeHUST TOJTyYeHHBIX pe3yJIbTaToB
¥ (QOpMy/JMpOBaHUs BBIBOJOB C HCIO/Ib30BAHHMEM HayUHbIX
TIOHATUN, TEOPUM U 3aKOHOB.

[TP6 6. ChopMHUPOBAaHHOCTE YMEHHSI BBIAE/ATH CYIIeCTBEHHbIE
MpU3HAaKA  BHUPYCOB, KJIETOK TMPOKapuoT U
OJJHOK/JIETOYHBIX W  MHOTOK/IETOYHBIX
O1OreoL|eHO30B U 3KOCHCTEeM; OCOOEHHOCTH MpOL[ecCOB obmeHa
BElL|eCTB U IIpeBpallleHUs] SHepruud B KieTke, (DOTOCHHTE3a,
/IaCTUYeCKOr0 1 SHepreTHyeckoro obMeHa, XeMOCHMHTE3a, MUTO3a,
Melio3a, pasBUTUSl U
WH/JMBU/yalbHOTO Pa3BUTHs OpraHusma (oHToreHesa), 60pbObI 3a
CylleCcTBOBaHHe, eCTeCTBEHHOro o0TOopa, BUA000pa3oBaHM,
NpUCIIOCOD/IEHHOCTH OPraHU3MOB K cpefie OOMTaHMs, BJIMSHUS
KOMITOHEHTOB 5KOCHCTEM, aHTPOIOreHHbIX
B 5KOCHCTEMax CBOeil MeCTHOCTH,

3YKapuoT;

OpraHnMsMoOB, BH/OB,

OIJI04OTBOPEHUH, Pd3MHO>XeHHNH,

W3MeHeHuUl

KPYTrOBOPOTA BeIlleCTB U MpeBpalljeHre Hepryuu B 6uocdepe.

[TP6 7. CdopMUPOBaHHOCTb YMEHHS TMPUMEHSTh TOTy4YeHHbIe
3HaHUs [ 0OBsicHeHUsT OHOJIOrMYeCKHX TPOLIECCOB U SIBIEHUH,
[J1s1 TIPUHATHS NTPAKTUYEeCKUX PellleHu! B [I0BCeJHEBHOU JKU3HU

C Lesibio obecrieueHyst 6€301MacHOCTH CBOETr0 37I0POBbSI U 3/10POBbSI
OKDY>KaloIIUX Jrofiel, coOmoieHust 340poBOro obpa3a >KU3HH,
HOPM IPaMOTHOTO TMOBe/IeHHsI B OKPY>Katolllel MPUPOJHOM Cpejie;

MOHMMaHWe  HeoOXOJWMOCTH  WCIIOJb30BAaHUS  TOCTYKEHWH
COBpPEMeHHOUW OHOJIOTUM M OUOTEeXHOJIOTUH [T parjuOHATBHOTO
TIPUPO/IOTIO/Th30BAHUSI.

I[TP6 8. CdopMHUPOBAaHHOCTL YMEHHS pellaTh OWOJIOTHYeCKHe
3a/lauM, COCTaB/ISTh TEHOTUITUUECKHUE CXEeMbI CKPEI[UBaHUS

JUIl pa3HbIX TUIIOB HAC/eOBAHUSI TIPU3HAKOB y OPraHWU3MOB,
COCTaBJIATh CXEMbI TIEPEHOCA BEIIeCTB M SHEPTHMU B SKOCHCTEMAX
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(uernu nMUTaHWs, ULLEBbIE CETH).

ITP6 9. CdhopMHUPOBaHHOCTb YMEHUH KDUTHUECKH OI|eHUBATh
vHpoOpMaruio  OHMOJIOTUYEeCKOT0  COZIePKaHUS, BK/IIOUYAROLIYIO
TCceB/lOHayYHble 3HaHWs M3 Pa3/IMUHbIX HWCTOYHUKOB (CpeACTBa
MaccoBoil  MH(OpMaLuu, MaTepuaJbl);
VMHTepIpeTUpOBaTh 3TUYECKUe COBpeMeHHBIX
WCCeJOBaHUA B OWOJIOTHM, MeAWIHE, OWOTEeXHOJIOTHY;
paccmarpuBaTh  T/I00asbHBIE  JKOJIOTMYECKWe  MpobseMbl
¢bopMHpOBaTL 0  OTHOLIEHWIO K
COOCTBEHHYO MO3ULIUIO.

ITP6 10. CchopmMupoBaHHOCTb yMeHUM CO03/laBaTh COOCTBEHHbIE
MMCbMEHHbIe U YCTHbIe COOOILeHUs] Ha OCHOBe OHOorvueckoi
vHbOpMaLMi M3  HECKOJbKMX  WCTOYHUKOB,  TPaMOTHO
WCTI0/Tb30BaTh TIOHATHUMHBIN arimapart OMoIoruu

HAyUHO-TIOITYyJ/ISpHEIE
dCITeKThI

COBPEMEHHOCTH, HUM

OK 02.
Ncnosb3oBath
COBpPEeMeHHbIe
CpeAcTBa  TIOMCKA,
aHa/mm3a

U UWHTeprpeTaluu
MH(pOopMaLu

¥ uH(MOpPMaI[MOHHbBIE
TEXHOJIOTHUH TS
BBITTOJIHEHUST  3a7iau
ripocheccroHaTLHOM
JeTeIbHOCTU

JINUHOCTHBIE pe3y/bTaThl [OJ/DKHBI OTpakaTb B UacCTU:
L|eHHOCTH Hay4YHOT' O MTO3HAHMUS:

-C(hopMHPOBaHHOCTb MHPOBO33pEHMS], COOTBETCTBYHOILIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HayKH U OOIIeCTBeHHOM
TIPaKTHKHY, OCHOBAaHHOTO  Ha  JMajore  KyJbTyp,
CIOCOOCTBYIOIIIETO 0CO3HaHHUIO CBOEro MecTa
B TIOJIMKY/IbTYPHOM MUPE.

MertaripejMeTHbIe pe3y/bTaThl JO/DKHBI OTPaXKaTh:
Os/ajileHVe YHUBEPCAIbHBIMU yueOHBIMU M03HaBaTeTbHBIMU
JIeCTBUSIMU:

B) pabora c uHdopmareit:

- B/1aJeTb HaBBbIKdAMHA MoJs1IyueHud I/IH(i)OpMaL[I/II/I
nus3 HCTOYHHMKOB Pa3HBIX THUIIOB, CaMOCTOATE/IbHO
OCYyIIEeCTBJ/IATb ITOMCK, dHaJ/In3, CUCTeMaTHU3alUI0

Y VHTepIipeTalyio MHQOpPMaLMM pa3/InyHbIX BUJOB U (OpPM
TIpe/iCTaB/IeHHUST;

I[TP6 1. ChopMupoBaHHOCTL 3HAHWH O MeCTe U POy OHoI0Tun

B CHCTeMe HAy4yHOro 3HaHWs; (YHKLMOHA/JBLHOW TPaMOTHOCTU
yesIoBeKa JiJisl PellieHNst )KU3HeHHBIX Mpo0/ieM.

[TP6 7. CdopMHUPOBAHHOCTh yMEHHS TPHUMEHSTh I10/IyYeHHbIe
3HaHUS [l OOBsICHEHHsT OHOJIOTMYeCKHX TIPOLIECCOB U SIBIIEHUH,
7151 TIPUHSTHS TIPAKTHUECKUX pelleHrH B TTOBCeIHEBHOM JKI3HU

C Lesbio obecrieueHust 6€30MaCHOCTH CBOETr0 3ZI0POBbSI U 3/10POBbSI
OKPY’KaloLMX JItoflel, coOstofieHnsi 374,0poBoro obpasa >KU3HH,
HOPM TPaMOTHOTO TIOBe/IeHHsI B OKPY Karollield IIPUPOJHON Cpefie;

MOHMMaHue  HeoOXOAWMOCTH  WCIIOJIb30BAaHUS  IOCTHDKEHHA
COBpPeMEeHHOU OHOMOTMM U OMOTEXHOJIOTHH [/l PALMOHA/TBHOTO
MIPUPO/I0N0JIb30BaHUSI.

ITP6 10. CchopMHPOBaHHOCTL YMEHUH CO37aBaTh COOCTBEHHbIE
MMCbMEHHbIe U YCTHbIe COOOIL[eHUs] Ha OCHOBe OHOorvuueckoi
vHpOpMaLMi M3  HECKOJIbKMX rpaMOTHO
WCTI0/Tb30BaTh MOHITUMHBIN arrapat 61uoioruu

HCTOYHHKOB,




- OLIeHMBATb JOCTOBEPHOCTb, JIETUTUMHOCTb MH(OPMaL1H,
ee COOTBeTCTBHe NIPaBOBbIM U MOPa/IbHO-3TUYeCKUM HOpMaM

OK 04. OddektuBHO | JIMYHOCTHBIE pe3yJbTaThl AO/DKHBI OTpakaTb B dyactd: | I[IP6 5. IlpuoOpereHue OIbiTa MPUMEHEHHS OCHOBHBIX METO/IOB
B3aMMO/I€HICTBOBaTh | LIEHHOCTM HAy4YHOTO TI03HaHWS: OCO3HaHWe L[eHHOCTU | HAYYHOTO MO3HaHUs, UCTO/b3yeMbiX B Ouonoruv: HabmogeHus u
v paboTatb HayuyHOU  [leATeNlbHOCTH, TOTOBHOCTb  OCYILIECTBJISITh | OMKMCAHUS >XUBbIX CUCTEM, TIPOLIECCOB U SIBJIEHWH; OpraHu3alyy U
B KOJI/IEKTHBE MIPOEKTHYO u WCCIe[|0BaTe/bCKYIO JesITe/TbHOCTD | TIPOBeZIeHUs1  OMOIOrMYeckoro  SKCIepUMeHTa,  BbIJIBHKEHUs
Y KOMaHjie VHWBU/1yalbHO U B TPYIIIIE. TUNOTE3, BBISIBJEHUS 3aBUCUMOCTHM MEXJy HCCIeAyeMbIMU

MeTanpemeTHble pe3y/bTaThl JO/KHBI OTPaXkaTh: Be/IMYMHaMU, 00BsICHEHHsI TIOJTYYeHHBIX pe3y/IbTaToB

OBnazeHue YHUBEpCabHbIMU KOMMYHUKATUBHBIMU | U (POPMYJIMDOBaHHSI BBIBOJOB C HCII0/Ib30BAHMEM HAay4YHbIX

JleiCTBUSIMHU: TIOHSITHM, TeOpUI 1 3aKOHOB

0) coBMeCTHasi AeATeIbHOCTb:

- IOHUMaThb U UCTO0JIb30BaTh MPerMylllecTBa KOMaH/IHOM

Y UHJUBU/Iya/TbHON paboThI;

-  TpUHUMATb  LleIi  COBMECTHOW  [lesATe/lbHOCTH,

OpraHM30BbIBAaTh U KOOPAWHUPOBATH AEeUCTBUS

Mo ee [JOCTWXKEHWIO: COCTaB/IATh IIJIaH  JIeMCTBUU,

pacrpefiesiiTb pPOAM C Y4eTOM MHEHUN YyuaCTHUKOB

00Cy>KIaTh pe3y/IbTaTbl COBMECTHOU PabOThI
OK 07. | JInuHOCTHBIE pe3yJ/bTaThl [JO/DKHBI OTpakaTh B uactu: | [IP6 5. IIproOpeTeHue ombITa TIPUMeHEHUsT OCHOBHBIX METOZOB
CopelicTBOBaTh 9KO0JIOTUYECKOT0 BOCITATaHUS: HAy4HOT0 TI03HAHWS1, UCTIO/b3YeMbIX B OMOJIOrHM: HaOJTI0JeH s
COXPaHEeHUI0 - C(hOpMHPOBAHHOCTb  3KOJIOTUYECKOW  KYJ/bTYPBI, | U OMMCAHUS XKUBBIX CUCTEM, MPOLIeCCOB U SIBJIEHUI; OpraHU3aLuu
OKpy>Karolen TOHMMaHKe BAUSHUS COLIMabHO-9KOHOMUUECKUX TIPOLIECCOB | U TIPOBe/leHUs] OMONOrnyeckoro SKCIepUMeHTa, BbIJBIYKEeHUs
cpejpl, Ha COCTOSIHWe MPUPO/IHOM TUNOTE3, BBISIBJEHUS 3aBUCUMOCTHM MEXJy HCCIeyeMbIMU
pecypcocbepexkeHd | U COLMA/JIbHOM CpeZibl, 0CO3HaHWe T100a/bHOr0 XapakTepa | BeJTMUMHAMU, 00bsCHEHUS MOJ/yueHHbIX Pe3y/IbTaToB
10, TIPUMEHSITh | 9KOJIOTUUeCKUX Tpobiem; U (OpMyJMpOBaHHSI BBIBOJOB C HCII0/Ib30BAHHEM HAYUYHbIX
3HaHUS - TIJTaHMPOBaHUe U OCYIl[eCTB/IeHHe [eNCTBUI B OKpYyKatolllel | TIOHSITUH, TeOpUi 1 3aKOHOB.
00 V3MeHeHWU | Cpefie Ha OCHOBe 3HaHWs Iiesielt ycroiunBoro pa3Butus | [IP6 6. CchopMuUpOBaHHOCTb yMeHUs BbIIESTb CyI[eCTBeHHbIe
K/IMMaTa, TIPUHLIMIIBI | YeJ0BeYecTBa; MpU3HaKd  BUPYCOB, KJIETOK TMPOKAapUOT W  3YKapHoT;
Oepe>xMBOTO - aKTMBHOE HemnpusThe [eWCTBUM, TPUHOCSIIUX Bpe[ | OJHOK/IETOUHbIX UM MHOIOK/IETOUHBIX OpraHM3MOB, BH/OB,
TIPOM3BO/ICTBA, OMOTreoI|eHO30B M KOCHUCTEM; O0COOEHHOCTH ITPOLIeCCOB OOMeHa
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3¢ deKTUBHO
JleiCTBOBATh

B ype3BblYalHbIX
CUTYyaLUsX

OKpY’Karolller cpefie;

- yMeHHe TIPOTHO3UPOBATh HeOJIarONpUSATHBIE KOJIOTUUECKHEe
MOC/Ie/ICTBUS TIpeANPYHAMAaeMbIX [eHMCTBUM, MpeJoTBpallaTh
UX;

- pacliMpeHue OmbITa [JeATeJbHOCTH S5KOJOTMYecKour
HarpaB/IeHHOCTH.

MertaripeiMeTHbIe pe3y/bTaThl JO/DKHBI OTpaXkaTh:
OgnagieHue YHUBepCaTbHbIMU
JIeCTBUSIMU:

0) coBMecTHast 1esiTe/IbHOCTh:

- TIOHMMaThb W WCMOJIb30BaTh TpeUMMYyIllleCTBa KOMaH/IHOM

Y UHJUBU/lya/TIbHON paboThI;

KOMMYHHWKATUBHBIMHA

-  TpUHWUMATh  LeJJM  COBMECTHOM  [leATelbHOCTH,
OpraHU30BbIBATh U KOOPZMHUPOBATh JercTBUS
10 ee JIOCTH)KEHWIO: COCTaB/ISATb TIIaH  JIeMCTBUM,
pacrpefie/iith POAM C Y4eTOM MHEHUH YyuYaCTHUKOB

00CyX/1aTh pe3y/ibTaTbl COBMECTHOW PabOThI

BeIIeCTB W TIPeBpallleHWs] YHEePTUd B K/eTKe, (OTOCHUHTe3a,
TJIACTUYECKOTO U SHEPreTUUeCcKOro oOMeHa, XeMOCHHTe3a, MUTO03a,
Mei03a,  OIUVIOZIOTBOPEHHWs, Pa3BUTHUSI W pa3MHOXKEHUs,
VH/IMBUYaTIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOoreHe3a), 60pbObI

3a CyIeCTBOBaHHe, eCTeCTBEHHOTro oTOopa, BH000pa30BaHMs,
TIPUCIIOCOO/IEHHOCTH OPraHW3MOB K Cpefie OOWTaHUs, BMSHUS
KOMIIOHEHTOB 9KOCHUCTEM, AHTPOTIOTEHHbIX  W3MEeHeHUM
B 9KOCHCTEeMax CBOei MeCTHOCTH,

KPYTOBOPOTA BEILeCTB U MpeBpallieHre SHepruu B orocdepe.

ITP6 7. CdopMHPOBAHHOCTb YMEHHUS MPUMEHATH TOyUYeHHbIe
3HAHUS [IJI1 00bsCHEHUsT OMOJIOTHUECKHX TIPOLIECCOB U SIBJIEHHH,
JUIs TIDUHSITUS TIPAKTUYECKUX pelleHri B TOBCeJHEBHOW >KHU3HU
C Lebio obecrieueHusi 6€30MacCHOCTH CBOET0 3/10POBbSI U 3/I0POBbSI
OKDPY)KaIOIUX JIto/leH, COOJIFoZieHusT 3/10pOBOTO 00pasa >KU3HH,
HOPM I'DaMOTHOT'O TIOBeJleHHUsI B OKPY’Karolllel MpUpOIHON cpejie;
HeoOX0IUMOCTH JOCTYDKEeHUM
COBpeMeHHOUW Oroioruv U OUOTEeXHOIOTHH [ijisi paljMOHATBHOTO
TIPUPO/IOTIO/Tb30BaHMUS

TIOHMMaHHe HCI10/1b30BaHUA

[IK 3.2. Co3gaBaTb
Pa3BHBAIOIIYIO
TipeIMeTHO-
TIPOCTPAHCTBEHHYIO
Cpeny,
TI03BOJISIIOLLY IO
OpraHu30BaTh
obyueHue meteit
paHHero u
JIOLIIKOTbHOT'O
BO3pacTa, B TOM
yucse fietel C

- Oco3HaHHBIY BBIOOp OyyIieli mpodeccuu u
BO3MO>KHOCTe pean3ariui COOCTBEHHBIX KM3HEHHBIX
TUIaHOB; OTHOILIEHHE K MPO(eCCHOHATBLHOMN J1eSITeTbHOCTH
KaK BO3MO>KHOCTU YYaCTHsI B PeIIeHUU JINUHBIX,
0011[eCTBEHHBIX, TOCYAAPCTBEHHBIX, 00IIeHALIMOHATEHBIX

nipobsiem.

- YMeHure caMOCTOSITe/TLHO OTIPeZeISITh Le/1 JesITebHOCTU 1
COCTaB/ISITh ~ TJIAaHBI  JIEATEJIbHOCTH;  CAMOCTOSITE/IbHO
OCYILECTB/IATh, ~ KOHTPOJMPOBAaTh W  KOPPEKTHPOBAaThb

AeATe/IbHOCTb, MCII0J/Ib30BaTh BCE€ BO3MOJKHBIE peCypChl AJId
AOCTH)KeHHA I10CTaBJ/IEHHBIX HEHEﬁ N pea/3alji I1JIaHOB
AedaTeJIbHOCTH; BBI6I/IpaTb YCIiemHbIe CTPATErMy B PA3/IMUHBIX

- CdopMHpOBaHHOCTb TIpeACTaB/leHWA O MecTe OHONIOTHU B
COBpPeMEeHHOW Hay4YHOW KapTHHe Mupa: HaOJIIoZieHust U OMMCaHus
JKUBBIX CHCTeM, TIpOLIeCCOB M SIBJIEHWMH; OpraHusaluu |
MpOBeJleHnsl  OMOJIOTMUeCKOTO  9KCIIePUMEHTa,  BBIJBIDKEHMUS
TUNOTe3, BBIB/EHUS 3HAYUMMOCTU MeXAy UCCIeSyeMbIMU
BeIMYMHAMU, OOBSCHEHUS  TIOMYyYeHHbIX  pPe3y/lbTaTOB U
(hopMyIMpOBaHKs BHIBOJIOB C UCIO/Ib30BaHWEM HayUHbIX TTOHSATHM,
TeOpuil ¥ 3HaHWM TIOHUMaHWe poju Ouonoruu B (HOPMHUPOBaHUU
Kpyro3opa “ (yHKIMOHa/JbHOW TIpPaMOTHOCTH uesioBeKa Jyisi
pellleHys IPAKTUUeCKUX 3a/ay;

- choOpMUPOBaHHOCTb  yYMeHUMU

KPUTHUYECKU  OLEHUBATb
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OrpaHUYeHHBIMU
BO3MOYXKHOCTSIMU
3/I0pOBBSI B
COOTBETCTBUM CO
crielUKOM
obpa3oBaTe/bHOM
TIPOrPaMMBI.

CUTYaLUsIX.

uHMOpMaIHi0  OMOJIOTMYECKOTO  COZEP)KaHUs, BKJIFOUAFOLIYIO
TMICEeB/IOHAayUYHbIe 3HAHUS W3 Pa3/IMUHBIX HMCTOYHHMKOB (Cpe/iCcTBa
MaCcCOBOI MH(OPMAIL[|K, HayYHO-TIONY/IIPHbIE MaTepHasbl);

- UWHTEepIpeTHpPOBaTh JTHUECKWE aCIeKThl COBPEMEHHbIX
WCC/IeJOBaHUM B OHMO/IOTHH, MeIUIHE, OMOTeXHOJIOTHH;
- paccMaTpuBaTh  r7i00a/bHBIE  KOJIOTUYECKHe  MPOOIeMbl
COBPEMEHHOCTH, (OPMHPOBAThL [0 OTHOIIEHUIO K HUM
COOCTBEHHYIO MTO3UIHIO;
- chopMHUpPOBAaHHOCTb  yYMEHHHM  CO37aBaTh  COOCTBEHHbIE
MMUCbMEHHbIE M YCTHbIe COOOIIeHHsI Ha OCHOBE OHOIOrHYeCKOM
uHpOpMaIMi U3  HECKOJIbKMX  HCTOYHMKOB,  TPAMOTHO
HCII0/Ib30BaTh MOHSATHIHBIN anrapaT 61MoI0ruu
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2. CTPYKTYPA n COJEPXAHUE OBIIIEOGPA30BATEJ/IbHOM

TACITUTUIAHBI

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

Buj yue6Ho# padoThI

O0BeM B yacax

O0bem oOpa3oBaTe/IbHOM MPOrpaMMbl JUCLUIIMHBI 72
B T.4.
OcHoBHOe coiep)XxaHue 72
BT. U..
TeopeTHUYeckKoe o0yueHre 38
nabopaTopHbIe U MpaKTHUeCKre 3aHsTHs 22
IIpodeccuoHaibHO OpHEHTHPOBAHHOE CO/lep)KaHMe (coiep)KaHue 12
NPUK/IAAHOT0 MOAYJISAA)
BT. U..
TeopeTHueckoe obyueHue 2
nabopaTopHbIe U TTPaKTUUeCKUe 3aHSTUS 10

IIpomexyTouHas arrectanus (fuddepeHIpOBaHHbIN 3a4eT)
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2.2, TemaTHuecKHUil IUIAH U COfiep>KaHMe JUCIIUTITHHBI

HaumeHoBaHue Oo0Bem Popmmpyembie
Copep)xaHue yueOHOro MaTepHasa, 1abopaTopHbie M MPAaKTHYECKHE 3aHATHSA KOMIIeTeHI{UH
pa3fe/oB ¥ TeM 4acoB
1 2 3 4
OcHoBHoOe cojiep)xaHue
Pa3pgen 1. buosiorus kak HayKa. JKuBble cCTeMblI U MX OpraHu3anus 1
Tema 1.1. Cogeprkanre yueOHOTO MaTepHasa
buonorus Buonorus — Hayka 0 »KuBoO# ripupogie. CBsi3u OMoioruu ¢ 001ieCTBEHHBIMH, TEXHUUECKUMH U
B CHUCTeMe HayK. JPYTMMH eCTeCTBeHHbIMU HayKaMH, puiocodueli, penurueli, STUKON, 3CTETUKON U MPABOM.
O6mas Ponp Ouonoruu B (pOPMHUPOBAaHWUM COBPEMEHHON HayuHOM KapTwHbl Mupa. Cucrema
XapaKTepuCTUKa OrosI0rYeCcKrX Hayk. 1
JKU3HU MeTo/ibl TI03HaHUS >KUBOW TNpUpo/bl (HabmtosieHue, SKCIepUMeHT, OMvcaHue, W3MepeHue, OK-02
KIaccU(UKaLys, MOZeTMPOBaHKUe, CTaTUCTUYeCcKasi 00paboTKa IaHHBIX).
JKuBble crcTeMsl (6MOCHCTEMBI) KaK MpeaMeT u3yueHus: 6uooruu. OT/IMure >KUBBIX CUCTEM
OT HeopraHuyeckoy npupo/ibl. CBoiicTBa 6rocucTeM U UX pasHooOpasue.
YpoBHU OpraHu3aLyu buocucTeMm: MOJIEKY/ISIPHO-T€HeTUUeCKUM, KJ/IeTOUHBIH,
OpraHU3MeHHbIH, TIOMY/ISALMOHHO-BUJOBOM, 3KOCUCTeMHBbIM (0O - TeolleHOTHYeCKUi),
6uochepHbIit
Pa3pen 2 XuMnuecKuil COCTaB M CTPOeHHEe K/IeTKH 10
Tema 2.1. ComeprkaHue yueOHOT0 MaTeprasa
XUMHUUeCKUM COCTaB | XUMHUUeCKUN COCTaB K/IeTKH. XUMHYeCKHUe 3/IeMeHThbI: MaKpO3/eMeHTbl, MUKPO3/ieMeHThl.
K/IeTKU. Boza Boga u muHepanbHble BelijecTBa. PYHKLMU BOJbl U MHUHepasbHbIX BeIECTB B KJIETKe. 1
Y MUHepa/bHble [Mogpep>kaHue ocMoTHUeCKOro OaaHca
BellleCTBa [TpakTrueckoe 3aHsiTHE
Ne 1 «buonoruyeckasi posib MUHEpPalbHBIX BeIeCTB B 00ecrieueHNH KU3HeAesTebHOCTU 1
OpraHM3MOB, TIPOsIB/IeHus JucOaiaHca MUHepaibHbIX 3/IEMEHTOB»
Tema 2.2. Copep>xaHue yueOHOro MaTepuasa OK-01, OK-02,
Bbuonornuecku benku. CoctaB u cTpoeHre 6eKOB. AMHUHOKHC/IOTBI — MOHOMeEPHI OenkoB. He3aMeHuMbIe 1 OK-04
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Ba)KHbIe XUMHUUYECKUe
coeZIUHeHUsI

3aMeHHMble aMUHOKUC/IOTBL. AMHHOKHC/IOTHBIM COCTaB. YPOBHH CTPYKTYPbI OeKOBOM
MOJIeKy/Ibl (ITepBUYHAs], BTOpPUYHAs, TPeTUYHasl U YeTBepTUYHAas CTPYKTypa). XUMHUUYecKue
CBOlcTBa OenkoB. bBuonornueckue ¢yHKiUU OenkoB. depMeHTbI — OHWONIOTUYECKHE
KaTaymm3artopel. CTpoeHve (epMeHTa: aKTHUBHBINA L[eHTp, CyOCTpaTHasi CrieruUIHOCTb.
KodepmenTsl. Butamunbl. OTinuMst pepMeHTOB OT HeOpraHMUeCKHX KaTaan3aTopoB.
YrneBopl: MOHOCaxapuAbl (TJIFOKO3a, prubo3a U Ae30Kkcupubo3a), Aucaxapusl (caxaposa,
JIaKTO3a) M TosiMcaxapufbl (Kpaxmas, TJIMKOTeH, Lie/ulto/io3a). buonoruueckue (QyHKLUM
yrneBofoB. Jlunuzpl:  Tpurauuepubl,  Qgocomunuiel, crepouzbl. ['mMapoduibHO-
ruapodobHble cBoicTBa. Bruonornueckue ¢hyHKun unmugoB. CpaBHeHHe YTeBO/I0B, OeKOB
Y JIMIIU/I0OB KaK UCTOYHUKOB 3Hepruu. Hyknennossle kucnotel: JITHK u PHK. Hykneotugsr —
MOHOMepbI HyK/1eMHOBbIX KUCA0T. CTpoenre u @pyHkumu JHK. Ctpoenue u pynkunn PHK.
AT®: cTrpoeHue U PyHKLUH

JlabopaTtopHble 3aHATHS (Ha BLIOOP ITperozapaTe/isi)

Ne 1 «Omnpenenenue suramyHa C B IPOAYKTaxX IATaAHUS»

um «OmnpeeneHre HaMYKMs Kpaxmasa B IMPOJYyKTaxX IMTUTaHUSI»

win «'uapoduIEHO-THAPOPOOHBIe CBOMCTBA JIUIHZOB»

wii «/3yyeHre KaTaJUTUUECKOW aKTUBHOCTH (epMEHTOB (Ha IpyMMepe amuiasbl WU
Karasasbl)»

Tema 2.3.
CTpyKTypHO-
(yHKI[MOHA/bHAs
OpraHusaLys Ki1eToK

Cogeprkanue yueOHOTO MaTepHasa

utonorusi — Hayka o KjieTke. KneTouHasi Teopusi — IipuMep B3auMO/ieHCTBUS Uiel U (pakToB
B Hay4YHOM I103HaHUU. MeTo/ibl U3yueHHsl KJIeTKH.

Krnetka Kak 1esiocTHas »kuBasi cuctema. OOlue MpU3HAKK K/IETOK: 3aMKHYTasi Hapy’KHast
MembpaHa, Mosiekynbl [JHK Kak reHeTHUeCKHi armapaT, CUCTeMa CUHTe3a berka.

Tumbl  KJIETOK: 3yKapuoTW4eckas U TpoKapuoThueckas. (OcoOeHHOCTH  CTpOEeHWS
NIPOKApHOTUYeCKOM KieTKH. KrnerouHass creHka Oakrepuii. CTpoeHHe 3yKapUOTHUeCKOW
K1eTki. OCHOBHBIE OT/TMUHSI PACTUTETBHOMN, KUBOTHOM U IPUOHOM K/eTKH. [10BepXHOCTHBIE
CTPYKTYpbl KJ/I€TOK— KJeTOYHasi CTeHKa, TIMKOKanukc, ux GyHkuuu. [lna3matuyeckas
MemOpaHa, ee CBOMCTBA W (QYHKITHH.

[utoruiasama u ee opraHowbel. OmHOMeMOpaHHBIe opraHouzbl Kiaetku: OIIC, ammapat
l'onbku, am3ocoMbl. [1o/lyaBTOHOMHBIE OpPraHOMAB! K/IeTKW: MUTOXOHJPHM, TJIaCTHUJBbIL.
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[TpoucxokaeHne MUTOXOHAPUH W TiacTuf. Buabl mmactuzs. HemeMOpaHHBIE OpraHOM/IBI
KJIeTKH: pUOOCOMBI, K/IeTOUHBIA IIeHTP, L€HTPUO/M, DPECHUUKH, >KTYTUKUA. DYHKIUH
OpraHoW/I0B KJIeTKU. BKroueHus.

Slnpo — perynsiTopHBIN LeHTP KiaeTkd. CTpoeHue sifipa: siiepHasi 000/104Ka, KapHoruia3ma,
XPOMAaTHH, PBIIIKO. XpOMOCOMBI. TpaHCIIOPT BeIeCTB B KJ/IeTKe

JlabopaTopHble 3aHsATHS (Ha BBIOOD TperiojiaBaTe’isi)

Ne 2 «CTpoeHue K1eTKH (pacTeHUs, )KUBOTHbIE, TPHUObI) U K/IeTOUHbIE BK/IFOUeHUs (Kpaxmal,
KapOTUHOW/IbI, XJIOPOIJIaCThI, XPOMOTI/IACThI)»

umn «V3ydyeHre CTPOeHHs K/IeTOK PACTeHH, >KUBOTHBIX M OaKTepuii Moj MUKPOCKOTIOM Ha
TOTOBBIX MUKDOIIperapaTax U UX OMUCaHue»

umu «[IpoHuriaeMocT MeMOpaHsbI (T1a3MOJIN3, /IeTIa3MOJIN3)»

Pazgen 3. J)Ku3HeeATeIbHOCTh K/IE€TKHA

Tema 3.1.
OOMeH Bell[eCTB
Y TIpeBpallieHre

SHepruv

B KJIeTKe

CojepkaHue yuebHOT0 MaTepurasa

OO6MeH Bel1leCcTB, WK MeTabo/u3M. ACCUMUSLMS (TJIaCTHUeCKUiA 00MeH) U JUCCUMUISILIVS
(sHepreTnueckuii 00MeH) — /iIBe CTOPOHBI eIWHOr0 mpouecca Metabom3ma. Posb 3aKOHOB
COXpaHEeHMsI BelleCTBAa W SHEPriu B MOHMMaHWU MeTabonu3ma. Turbl oOMeHa BeljecTB:
aBTOTPOGHBIN U reTepoTpodHbIA. Porb ¢gepmeHTOB B 0OMeHe BelecTB W TpeBpallieHUH
SHepruu B KieTke. @®otocuHTe3. CBeroBasi U TeMHOBasi (asbl (oTocuHTe3a. Peakiuu
¢dorocuHTe3a. IpdekTUBHOCTL (PoTOCHMHTE3a. 3HaUeHHe GOTOCHHTE3a JJIsl )KU3HU Ha 3emJie.
BnusiHue ycioBuid cpefibl Ha ()OTOCHMHTE3 U CIIOCOOBI TOBBIIIEHUSI €r0 MPOAYKTUBHOCTH Y
Ky/JbTYPHBIX pacTeHWid. XeMOCuHTe3. XeMOCHHTe3upymwole OakTepun. 3HaueHHe
XeMOCHHTe3a /IJIsl )KU3HU Ha 3eMJie.

OHepreTHyeckuii 0OMeH B KiieTKe. PaciijeryieHre BelecTB, BbJje/ieHe U aKKyMYyJIMPOBaHHUe
JHEPruM B KJIeTKe. JTarbl SHepreTuyeckoro obmena. I'mukosmu3. BpokeHre W ero BU/BL
KucnopoaHoe okucieHve, Wid KieToyHoe AbixaHue. OkucautenbHoe docdopunrpoBaHye.
Db beKTUBHOCTh SHEPreTHYECKOro 0OMeHa

Tema 3.2.
Buocudres Geska

CopepkaHue yuebHOTo MaTepurasa

Peakijum wmatpuuHoro cuHresa. ['‘eHetnueckass wuHpopmaumsa u [JHK. Peanusanus
reHeTMUeCKOW MH(opMaLK B KeTKe. ['eHeTHUeCKUil KO U ero CBOMCTBA. TpaHCKPUIILUS —
mMatpuusbii cuHTe3 PHK. Tpancmsuusi — OuocuHTe3 Oenka. OTambl  TPaHCSLIUH.

OK-01, OK-02,
OK-04
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KoavpoBanue aMuHOKUCTIOT. Posib pubocom B GrocuHTe3e Oeka

HpaKTI/I‘JECKOE 3dHATHEe

Ne 2 «PeliieHue 3a/1au Ha oripeiesieHUe 1oc/ae0BaTe/IbHOCTH HYK/IeO0THU I0B»

Tema 3.3.
Bupycsl

Cogeprkanrie yueOHOTO MaTepHasa

Hexknerounsle opMbI KU3HU — BUPYChL. VIcTopusi OTKphITHsL BUpYcoB (/1. Y. ViBaHOBCKHUIA).
OcobeHHOCTH CTPOEHUSI U )KU3HEHHOTO [[UK/Ia BUPYCOB. BakTeprodaru. Bone3nu pacteHuid,
JKUBOTHBIX U UesloBeKa, BbI3biBaeMble BUpycamMu. Bupyc nvMmyHozeduiuTa uenoBeka (BUY)
— Bo30yautens CITM da. TIpoduiakTrKa pacripocTpaHeHUsl BUPYCHBIX 3a00/1eBaHuiA

Pa3pen 4. PasMHOKeHHe M UHAMBH/lya/IbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.
JKU3HEeHHBIN [TUKIT
KJIETKU

Cogeprkanrie yueOHOTO MaTepHasa

KneTouHblid 1K/, WM >KA3HEHHbIM LWKI KieTKd. MHrepdasza u mwmro3. [Iporeccsl,
npoTekarolye B uHTepdase. Pervkauus — peakiusi MatpuuHoro cuxTe3a JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIM Ha0Op — KapruOTHIT. UTIOUJHBIA ¥ TaluIOUHbIA XPOMOCOMHBIE
Habopbl. Xpomatuzbl. LluTosiorMueckrie OCHOBBI pPa3sMHOXKEHHWSI U WHAWBUYaTbHOTO
pasBUTUS OpraHu3MoB. [lesieHre KneTky — MUTO3. CTazguu Myuto3a. [Iporjeccsl, nporcxogsiiye
Ha pa3HbIX CTaiusiX MUTO3a. buosoruueckuii cmbici murtosa. I[IporpamMmmupyemasi rubenb
KJIETKH - ariornTo3

Tema 4.2.
DopMBbI pa3MHOXKEHUST
OpraHu3MOB

CogepxaHue yueOHOT0o MaTeprasa

®dopMbl pa3MHOXKEHHsI OPraHU3MOB: Oecriosioe U T00Boe. Buzbl 6ecriosioro pa3sMHOKeHUSI:
JieJieHre HaZlBoe U TIOYKOBaHKe OZJHO U MHOTOKJIETOUHBIX, CTIOPOOOpa3oBaHue, BereTaTUBHOE
pasMHOKeHue. VICKyCCTBeHHOe KJIOHUpPOBaHWe OPraHu3MOB, ero 3HaueHuye /IS CeTeKLUH.
[TonoBoe pa3mMHOKeHUe, ero oTanuusi oT Oecrionoro. Meiio3. Craguu Meiiosa. ITporecchr,
MPOUCXOAsIIMe Ha cTagusix meho3a. [loBeseHue xpomocom B Mmeiio3e. KpoccuHrosep.
Buonornyeckuii cCMbICT 1 3HaueHHe Metio3a. ['ameToreHes — nporjecc 00pa30BaHus TIOOBBIX
KJIETOK Yy YKUBOTHBIX. [10/I0BBIE Kesie3bl: CeMeHHUKU U STMYHUKU. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KJ/IETOK — raMeT (CrepMaro30Mf, sIWLeK/IeTKa) — CrepMaToreHe3 W OOreHes.
OcobeHHOCTH CTPOeHUs SHLIeKIeTOK U criepMaTo30110B. OriofoTBopeHue. [lapreHoreHe3

Tema 4.3.
NupuBupyansHOe

CojepkaHue yueOHOro MaTepurasa

VuavBuayanbHOe pa3BuTve (OHTOreHe3). OMOPHOHA/BHOE pa3BUTHe (3MOpHOreHe3). DTarlbl

OK-01, OK-02,
OK-04
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Pa3BUTHE OPraHM3MOB

MOpPHOHA/IILHOTO DPAa3BUTHS Yy TI03BOHOYHBIX JKUBOTHBIX: [IpOOJieHHe, TacTPYJISLus,
opraHoreHe3. ITocTamMOproHambHOEe pa3BuTHe. THIMBI MOCTIMOPHUOHATLHOTO Pa3BUTHS:
npsiMoe, HerpsiMoe (JIMUYMHOUHOe). BiusiHWe cpefbl Ha pa3BUTHE OPraHM3MOB; (DAKTOPHI,
CriocoOHBIe BBI3BIBATH BPOXK/AEHHbIE YpOACTBA. Poct u pasButve pacteHuil. OHTOTreHe3
L[BETKOBOI'O pacTeHusi: IBOMHOe OIJIOI0TBOPeHKe, CTPOeHHe CeMeHH, CTaZiui Pa3BUTHS

HpaKTI/I‘-IECKI/Ie 3dHATUA

Ne 3 «H(peKIMOHHBIe 3a00/1€BaHUS U SMHUZEMUN B UICTOPUH UeJIOBeUeCTBa».
Ne 4 «BakiHays Kak MpoduiakTiKa HHPEeKIIMOHHBIX 3a00/1eBaHN»

Paspen 5. HacieaCTBeHHOCTH M1 U3MEHUMBOCTb OPraHU3MOB

11

Tema 5.1.
3aKOHOMepHOCTH
HacJ/le/l0BaHUs

Copgepr>kanue yueOHOTO MaTepHasa

[TpeameT u 3afauu reHeTHUKH. Posib IIUTO/IOTUK M SMOPHOIOTUM B CTAHOBIEHUU I'€HETUKU.
Bknaj poccuiickux UM 3apyOeXKHBIX Y4YeHbIX B pa3BUTHe TeHeTHMKH. MeToZbl T'eHeTHKU
(rubpum0/IOTHUECKUY,  I[UTOT€HEeTHUeCKHH,  MOJeKy/IspHO-TeHeTHueckuii). OCHOBHBIe
reHeTHYeCKUe MOHATUSA. ['eHeTUecKass CHMBOJ/IMKA, UCIIO/Ib3yeMasi B CXeMax CKpelljBaHUM.
3aKOHOMEPHOCTH Hac/IeZl0BaHusI TPU3HAKOB, ycTaHOB/IeHHbIe ['. MeHgenem. MoHorubpuaHoe
CKpelMBaHue. 3akOH efuWHOOOpasusi THMOpWAOB TepBOro ToKojeHus. IIpaBuiio
JOMUHUPOBAaHUA. 3aKOH pacllerieHus IpU3HaKoB. I'mrore3a uucToThl ramer. IlosmHoe u
HerojiHoe  JOMHUHUpOBaHue. [urubpugHoe  cKpeiiyBaHWe. 3akOH  He3aBHCHMOTO
HaC/eJOBaHWUsI TPU3HAKOB. LIUTOreHeTHMUeCkKre OCHOBBI JUTHODUIHOTO CKpEIMBaHUS.
Amnanu3upyolljee ckpelquBaHue. Fcrosb3oBaHUe aHaMIU3UPYIOLEro CKpeluBaHus [Jis
oTipefie/ieHus TeHOTHIa 0cobu

HpaKTI/I‘JECKOE 3dHATHEe

Ne 5 Pemenuwe 3azmau Ha omnpefeneHVe BepPOSATHOCTA BO3HWKHOBEHUSI HaC/eCTBEHHBIX
TIPU3HAKOB ITPU MOHO-, [TU-, TIOIMTUOPUHOM U aHATM3UPYIOILeM CKpell[iBaHUM, COCTaBJ/IeHUe
FeHOTUITMUECKHX CXeM CKpeIlMBaHUs

Tema 5.2.
CijeruvieHHOe
Hac/ie/loBaHHe
TPH3HAKOB

Cogeprkanre yueOHOTO MaTepHasa

CueruieHHOe Hac/lefloBaHHe IpHU3HaKoB. Pabota T. MopraHa 1o cLerieHHOMY Hac/eZ0BaHHIO
reHOB. HapyllieHue CIieryieHusi TeHOB B pe3y/ibTaTe KPOCCHMHIOBepa. XpPOMOCOMHasl TeOpHst
Hac/ieJICTBEHHOCTH. ['eHeTUYeCKre KapThl.

OK-01, OK-02,
OK-04
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I'enetuka mosia. XpoMOCOMHOe olipejejieHHe I0j1a. AyTOCOMBI U IIOJIOBble XPOMOCOMBI.
'omorameTHble U reteporameTHble opraHv3Mbl. HacnesoBaHue NMpU3HAKOB, CLIENJIEHHBIX C
T10/IOM

HpaKTI/I‘JECKOE 3dHATHEe

Ne 6 Pemenuwe 3azmau Ha omnpefeneHVe BepPOSATHOCTA BO3HWKHOBEHUSI HaC/eCTBEHHBIX
MPY3HAKOB TpU CLEIVIeHHOM Hac/Je[oBaHWW, COCTAaBJ€HUWE TeHOTUIIMUECKHUX CXeM
CKpellUBaHUs

Tema 5.3.
3aKOHOMEepHOCTU
V3MEeHUUBOCTU

Cogeprkanre yueOHOTO MaTepHasa

V3MeHUMBOCTb. Buibl N13MeHUMBOCTH: HeHac/IeJCTBeHHas U Hac/ecTBeHHasA. Ponb cpeqbl B
HeHac/Ie[ICTBeHHOW W3MEHUYMBOCTU. XapaKTepHUCTHKa MOAU(MUKALIMOHHOW H3MEeHUHUBOCTU.
BapualoHHBbIM psifi U BapyallMoHHasi KprBas. Hopma peakiuu mipu3Haka. KomuecTBeHHbIe
VM KaueCcTBEHHble TPU3HAKW K HX HopMa peakuuu. CBoOWCTBA MOAU(PHUKALMOHHON
V3MEeHUYMBOCTH.

HacnepcTBeHHas, WM TeHOTUIMYeCKass W3MeHUMBOCTb. KomOWHaTHWBHasi M3MEHUWBOCTE.
Meiio3 ¥ TI0JIOBOM MpOIleCC — OCHOBAa KOMOWHATHUBHOM HM3MEHUMBOCTH. MyTal[HOHHas
M3MeHuMBOCTh. Kiaccudukaiys MyTalyi: reHHble, XDPOMOCOMHbIe, FeHOMHble. YacToTa u
MIPUUMHBI MyTaluii. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTMUECKHX PS/IOB B HAC/1e/ICTBEHHOM
V3MeHUMBOCTU

H. 1. BaBunosa

IIpakTHueckoe 3aHATHE

Ne 7 Pemenue 3aJda4 Hd orpege/ieHrue BePOATHOCTH BO3HHMKHOBEHHA HaC/1€4CTBEHHbBIX
MPHU3HAKOB IPU PA3/IMYHBIX THUIIAX BBaHMOAEﬁCTBHH reHoOB, COCTaBJ/iIeHHEe T'eHOTHUIIMUYeCKHUX
CXeM CKpelHUBdHWA

Tema 5.4.
I'eHeTHKa ueioBeKa

CopepxaHue yueOHOTro MaTepuasa

l'enetvka uesnoBeka. Kapuotumnm yesnoBeka. OCHOBHbBIE MeTOZbl Te€HETUKHA Yesl0BeKa:
reHeajioTHYeCKUd, OJIU3HEIIOBbIM, I[UTOTeHEeTHUECKUH, OMOXUMHUECKUH, MOJIEKYJISPHO-
reHeTudeckuid. CoBpeMeHHOe OIpe/ieJieHHe TeHOTUMA: TMOJIHOTeHOMHOe CeKBEeHHWpOBaHUe,
TeHOTUITUPOBaHKe, B TOM uHcie ¢ nomolrpio TT1]P-aHamu3a. HaciencTBeHHble 3ab60s1eBaHUsS
ye/ioOBeKa: TeHHble 0ose3HH, OONe3HM C HACAe[CTBEHHOW TPepacrooXeHHOCThIO,
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XpOMOCOMHBIe Oosie3HH. CoMaThuecKre W reHepaTHBHble MyTanyu. CTBOJIOBbIE KJIETKH.
[MpuHLMIBL  370pOBOrO  OOpa3a JKWU3HW, [JMAarHOCTHKH, TPOQUIAKTUKA U JieueHUs
reHeTUYeCKUX  Oome3Heil.  MeguKo-TeHeTUUeCKOe  KOHCY/bTHPOBaHHE.  3HayeHHe
MeULIMHCKOW TeHeTWKd B TPeAOTBpALlleHWH U JIeUeHWHd TeHeTUYeCKHUX 3aboseBaHMiA
yesiOBeKa

HpaKTI/I‘-IECKOE 3aHATHEe

Ne 8 «CocTaByieHre M aHa/M3 POJOCIOBHBIX Ue/loBeKa»

Pa3pen 6. OBosiroiuOH

Has OuoJiorus

Tema 6.1.
OBOJIFOLIMOHHAS
Teopust
U ee MeCTo
B OMosiorun

CopepkaHue yueOHOT0 MaTepurasa

[TpeAnocklIKM BO3HUKHOBEHHS 3BOTIOLIMOHHOM TeOPUU. DBOJIFOLIMOHHAS TEOPUS U e€é MeCTO B
Ovonoruu. BiusiHWe SBOJIOLMOHHOW TEOpDWH HA pa3BUTHe OMOIOTMM W JIPYTUX HayK.
CBuzieTenbCTBa 3BOMIOLMHU. [1aieoHTO/IOrMUECKIe: TI0C/Ie[J0BaTe/IbHOCTh T0sIB/IEHUs] BU/IOB B
T1a/IeOHTOJIOTUUECKOU JIeTONUCH, TiepexofHble (opmbl. Bruoreorpaduueckue: CxoAcTBO U
pazmurie GayH U ¢Iop MaTePUKOB U OCTPOBOB. DMOPHOIOTHYECKHe: CXO/CTBA U Pa3Inuus
MOpPHOHOB pasHBIX BH/IOB MO3BOHOUHBIX. CpaBHUTETbHO-aHATOMUYECKHE: TOMOJIOTHUHbIE,
aHaJIOTUUHbIe, pYyAUMEHTapHble OpraHbl, aTaBU3MbL  MOJIEKy/ISIpHO-OHOXUMHUUECKHe:
CXOJCTBO MEXaHWU3MOB HaC/e/CTBEHHOCTH W OCHOBHBIX MeTabOIMUYecKUxX IyTel y BCex
JKUBBIX OPraHK3MOB.

OBostojoHHasi Teopusi Y. [lapBuHa. IIpeAnochbiKM BO3HUKHOBEHHsI JapBUHMU3MA.
[BwKylljue CUIbl 3BOJIIOLUMM BUAOB TI0 [lapBuHY (K30bITOYHOE pa3MHOXKeHUe TIpu
OrpaHUUeHHOCTH PecypCoB, Heorpejie/iéHHasi W3MeHUYMBOCTb, 60pb0a 3a CylljeCTBOBaHUe,
eCTeCTBEHHBIN 0TOOD)

Tema 6.2.
Mukpo3BoroLs

ConepkaHue yueOHOTo MaTeprasa

CuHreTtnueckasi Teopus 3Bositoluu (CTO) U eé OCHOBHBIE MOJIOKEHUSI. MUKDPO3BOIIOLUS.
[TonyiAums Kak eJUHMLIA BU/IA U SBOTIOLMH.

OBwkyiue cumbl (hakTopbl)3BOMIOLMK BUJIOB B TpyUpojie. MyTallMOHHBIN TIpoliecC U
KOMOWHATUBHAsT W3MEHUMBOCTh. [IOMy/SI[UOHHBIE BOMHBI W Apelid reHoB. M3onsiys u
murpanys. EcTecTBeHHbIM OTOOp — HampaBiSOMUK  dakTop 3BoMOIMUA.  DPOPMBI

eCTeCTBeHHOI'O 0T6opa. HpI/ICHOCO6HeHHOCTb OpraHM3MOB KdK Ppe3yJ/ibTdT 3SBOJIIOLHHA.

OK-01, OK-02,
OK-04
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[Tpumepsl mpucniocobsieHU y opraHu3MoB. Apomopdo3sl W uavOafanTaluu. Bupg u
Buzioobpa3oBanue. Kpurtepuu Buzia. OcHOBHBIE OpPMBI BHUI000pa3oBaHus: reorpaduyeckoe,
3K0JIOTHUeCKoe

Tema 6.3.
Maxkpo3Bosonus

Copgepr>kanue yueOHOTO MaTepHasa

MakposBomtorusi. Popmbl  3BOOLMHK:  (UseTUUecKasl, AUBEpPreHTHasi, KOHBepreHTHas,
napasuiesibHasi. HeobpaTuMoCTh 3BOJTIOLIMN

[TpakTueckoe 3aHsTHE (Ha BBIOOP MperojaBaTesis)

Ne 9 «CpaBHeHUe BUIOB 110 MOP(OJIOTUUECKOMY KPUTEPUIO»
win «OmnyrcaHye MPUCoco0/IeHHOCTH OpraHU3Ma U ee OTHOCUTE/ILHOTO XapaKTepa»

Pa3pien1 7. Bo3HUKHOBeHUe ¥ pa3BUTHe )XM3HHM Ha 3emJie

Tema 7.1.
3apokjeHue
Y pa3BUTHE KU3HU

Cogeprkanre yueOHOTO MaTepHasa

[oHayuHble TIpe/iCTaB/IeHUs O 3apOXKAeHUU >KU3HU. HayuHble THUIOTe3bl BO3HUKHOBEHUS
JKU3HU Ha 3emsie: abMoreHe3 W MaHCrepMusi. XUMHUecKasi 3BO/MIOLMsA. AOUOTeHHbIM CUHTe3
OpPraHUYeCKHWX BeIeCTB W3 HeOpraHWYeCcKUX. OKCIepUMeHTalbHOe TIO/ATBEpXKeHHe
XUMUYECKOH 3BomoLMU. HauanbHble 3Tanbl OMoioruueckoi ssosmolyu. ['mriote3a PHK-
Mupa. PopMrpoBaHHe MeMOpaHHBIX CTPYKTYp YW BO3HHUKHOBEHHE TIPOTOK/IeTKU. [lepBhbie
KJIETKH ¥ MX 3BOJTOLMsA. ©@OPMUPOBaHHE OCHOBHBIX TPYIII XKUBBIX OPraHK3MOB.

Pa3Butue xu3HU Ha 3emsie Mo 3paM U nepuozam. Karapxeii. Apxeiickasi U IpOTepO30icKas
opbl. [laneo3oiickass 3pa ¥ e€ TMepuofbl: KeMOPWICKWM, OpJOBUKCKWW, CUTypUNCKUH,
JIeBOHCKHM, KaMeHHOYTO/IbHbIN, TTepMCKUM. Me3030cKast 3pa U eé Mepuoibl: TPHUACOBBIM,
IOpCKUM, MenoBoi. KaliHo30lcKasi 3pa W e€ Tepuo/ibl: Ta/eoreHOBbIM, HeOoreHOBbIH,
aHTPOIIOT €HOBBIM.

Tema 7.2.
Cucrema

OpraHn4eCKoro Mupa.

ITpoucxoxpaenue
yesioBeKa —
aHTPOIIOreHe3

Cogeprkanre yueOHOTO MaTepHasa

Cucrtema opraHuMueckoro Mupa Kak OTpakeHHe 3BO/MIOLMU. OCHOBHBIE CUCTeMaTU4YecKue
rpynnbl OpraHU3MoOB. XapaKTepUCTHKAa K/IMMara Y TeoJ0orMueckux mnporeccoB. OCHOBHbIe
3Tarnbl 3BOJIIOLIMU PaCTUTE/ILHOTO Y )KUBOTHOI'O MUpa. ApoMOp(O3bl y PACTEHUH U )KMBOTHBIX.
[TosiBneHue, pacLBeT ¥ BBIMUpPaHHUE TPYIII )KUBbIX OPraHU3MOB.

OBO/IOLIMA ~ uyesioBeKa. AHTDOMOJIOTWS Kak Hayka. PasBuTue mpejcTaBlieHHUM O
TIPDOMCXOX/IEHUH uerioBeKa. MeTozbl M3yuyeHMs aHTpornoreHesa. Cxo[CTBa W pasavuus

OK-01, OK-02,
OK-04
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yesjoBeKa U JKMBOTHBbIX. (CHCTeMaTHMUeCKoe IIOJIOKeHMe 4esioBeKa. JIBWKylye CUIbl
(dbakTopel) aHTpomioreHesa. HaciencTBeHHass W3MEHUMBOCTb W eCTECTBEHHBI OTOOP.
OO61mecTBeHHbIHN 00pa3 )KU3HHU, U3TOTOBJIEHHE OPYAUM TPYZA, MbILUIEHUE, peub

Tema 7.3.

Copgepr>kanue yueOHOTO MaTepHasa

OCHOBHbIE CTaguu
3BOJIIOLIMY YesloBeKa

OcHOBHbIE CTaIMM W BeTBM 3BOJIIOLIMM Ye/lOBeKa: aBCTpasonuTeku, YenoBek yMerbli,
YenoBek mpsiMoxofsaiiuii, YenoBek HeaH/AepTanbCKuii, YenoBeK pa3yMHbIM COBPEMEHHOIO
tumna. Haxo/Ki MCKoTaeMbIX OCTaHKOB, BPeMsl CYIIIeCTBOBaHUsI, 00/1aCTb PAaCIipOCTpaHeHus],
00BEM rosoBHOTO MO3ra, 00pa3 KU3HH, OPYIHsl.

YenoBeueckre pacbl. OCHOBHbIe OOfblIME pachl: eBporeoujHas (eBpasuiicKasi), Herpo-
aBCTpajionJHasl (9KBaTOpUa/ibHasl), MOHIOJIOMAHAs (a3uaTCKO-aMepUKaHCKas). YepThl
NpUCTIOCOO/IEHHOCTH TIPe/ICTaBUTe/Iel Ue/loBeUeCKMX pac K YCJIOBUSM CYII[eCTBOBaHUSI.
EpvHCTBO uesioBeueckux pac. Kpyutuka pacrsma

[TpakTHueckoe 3aHsTHE (Ha BLIOOP MperozaBaTesis)

Ne 10 «Bpemsi 1 myTH paccesieHUs1 4eI0BeKa 0 JIaHeTe»
unu «I1pucrioco6/1eHHOCTh YesioBeKa K pa3HbIM yCJIOBUSIM Cpefibl. BiinsiHue reorpaduueckoit
cpe/ibl Ha MOP(}OIOTHIO U (PU3HOIOTUIO UeIOBeKa»

Paspen 8. Opranusmel

U OKpY’Kamomas cpeja

Tema 8.1.

Copgeprkanue yueOHOTO MaTepHasa

JKOoJI0rUst
Kak Hayka. Cpejpl
JKU3HU.
OKOJIOTHYeCcKue
(hakTopbI

OKosorus Kak Hayka. 3a/jaud U pasZie/ibl 9KOJ0TMM. MeTo/ibl 5K0JIOTHYeCKUX UCC/Iel0BaHUM.
OKoJ/lorMUecKoe MHUPOBO33peHHe COBpeMeHHOro uesoBeka. Cpefpl 0OWTaHUsS OpraHU3MOB:
BO/IHasl, Ha3eMHO-BO3/y1IHasl, TOUBEHHas1, BHyTPUOPraHUu3MeHHasi. JKOJ0ruueckue GakTophbl.
Knaccudukarysi 3konoruyeckux pakTopoB: abuoThuueckre, OMOTUYECKUe ¥ aHTPOTIOTeHHBIe.
HericTBre 3KO/IOTUUECKUX (DAaKTOPOB Ha OpraHu3Mbl. AOHOTHUYecKHe (DaKTOPBI: CBeT,
TemriepaTtypa, BiaakHOCTb. dDotomnepuogusM. IIpucriocobneHrss OpraHU3MOB K /IeHCTBUIO
abuotnuecknx (akropoB. buonoruueckue puTMmbl. buotnyeckue akTopbl. Bumsr
OMOTUUYECKMX B3aUMOJEMCTBUI: KOHKYDPEHIHs, XUIHWUYeCTBO. [lapa3WTu3M, MyTyaausm,
KOMMeHcCanmu3M (KBapTUPAHCTBO, Hax/ieOHUYeCTBO), aMeHCa/lM3M, HeUTpasu3M. 3HaueHHe
OMOTUUECKUX B3aUMOZENUCTBUH /IJisl CYIeCTBOBAHHMSI OPraHU3MOB B IPUPO/THBIX COO0ITIeCTBax

Tema 8.2.

Cogeprkanre yueOHOTO MaTepHaa

OK-01, OK-02,
OK-04, OK-07
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OKOJIOTUYEeCKHe OKOJIOTUYeCKWe XapaKTepUCTUKU mnonyasiquu. (OCHOBHbIE TOKas3aTenu  TOMYJISLIUU:
XapaKTepPUCTUKHU YMC/IEHHOCTb, TIJIOTHOCTb, POXAAeMOCTb, CMEPTHOCTb, MPUPOCT, MUrpaius. [rHaMuka 1
TOMYJISLUA YMCJIEHHOCTH TIOMYJISILIUU U €€ peryJsius
[TpakTHueckoe 3aHsITHE 1
Ne 11 «IToaCYéT MIOTHOCTY MOMYJISILIUMA pa3HbIX BU/OB paCTEHUI»
Pa3pen 9. Coo01iecTBa v 5K0/IOrHYECKHEe CHCTeMbI 10 OK-01, OK-02,
Tema 9.1. ComeprkaHue yueOHOr0 MaTeprasa OK-04, OK-07,
CoobrecTBa Coob11ecTBo opraHmM3MoB — 6uoiieHo3. CTPyKTyphl OHOIleHO3a: BU/[0Basi, TPOCTPAHCTBEHHas, K 3.2
OpraHu3MOB, Tpoduueckas (nuieBast). Buapi-goMuHaHThl. CBs3U B OHOIIeHO3e.
9KOCHCTeMbI OKoJyloruuecKkrie cucTeMbl (3KocucTembl). [loHsiTie 00 3KocucteMe u OuoreoieHo3e. 2
@OyHKLMOHA/NIbHbIE KOMIIOHEHTbI 3KOCUCTEMBbI: TMPOJYLIEHTbl, KOHCYMEHTbI, peJyLIeHThbI.
KpyroBopoT BelljeCTB U MOTOK 3HEPruu B skKocucteMe. Tpoduueckue (MUlLeBble) YPOBHU
sKocucTeMbl. [TumieBble 1jem ¥ ceTd. OCHOBHBIE TIOKa3aTenM 3KOCHUCTeMbI: OuoMacca,
MIPOAYKIMS. DKOJIOTMUeCKHe MUPaMUZbI: TIPOAYKIMU, YUCIeHHOCTH, O6uomMaccel. CBOWCTBa
9KOCUCTEM: YCTOMUMBOCTh, CAMOpery/isitiusi, pa3Butue. CyKueccusi
Tema 9.2. ComeprkaHue yueOHOTo MaTeprasa
[TpupogHsbie [IpupojHble 3KOCHUCTEMbl. OJKOCHCTEMbI peK W 03ép. OKOCUCTeMa XBOWHOTO WU
9KOCHUCTEMbI LIMPOKOJIMCTBEHHOTO neca. AHTpOMOreHHbIe 5KOCUCTEMBI. ATrp03KOCUCTEMBI.
Ypb6oskocuctembl. buosiornueckoe W - XO3sMCTBeHHOe 3HaueHWe arpo3KOCHUCTeM U 2
ypboskocuctem. buopasHoobpa3ue Kak ¢akTop ycToWuuBoCcTH 3KocucteM. CoxpaHeHue
OurooruuecKoro pa3Hoobpasus Ha 3emie
Tema 9.3. Cogeprkanre yueOHOTO MaTepHasa
buocdepa — Yuenue B. 1. BepHazickoro o 6uocdepe. I'paHullbl, COCTaB U CTPYKTypa duocdepsl. JKrBoe
ryiobanbHast BemiectBO U ero (QyHkimn. OcobeHHOCTH OWochepbl Kak Tra00aJbHONH 3KOCHCTEMBI. 2

9KOCHCTeMa 3eMJIn

[uHaMuyeckoe paBHOBecuMe U obOpaTHasi CBsi3b B Ouocdepe. KpyroBopoThl BellecTB U
OvoreoxumMuueckue LMK/l 37eMeHTOB (yrjepofa, a3oTa). 30HaJbHOCTH Ouochepsl.
OCHOBHBIE OMOMBI CYIIIH

Tema 9.4.
Bnusxue

IIpodeccnoHa/IbHO OPUEHTHPOBAHHOE Co/lep)KaHue (cojep)KaHue MPUKJIaJHOT0 MOAYJIA)

YenoBeuecTBo B Oroctepe 3emmy. AHTporioreHHble u3MeHeHusi B 6rocdepe. I'mobanbHbIe
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aHTPOMNOreHHbIX 3Kosornyeckue 1pobseMel. CocyljecTBOBaHHe TPUPOALI U dYeroBeuecTBa. CoxpaHeHHe
¢akTOpOB Ha Ovopa3HooOpa3usi KaK OCHOBAa yCTOWYMBOCTH Ouocdeprl. OCHOBa parjOHaIbHOTO
buochepy yTIpaBJieHus TPUPOIHBIMH PeCypCaMU U UX UCTIO/b30BaHKe. JJoCcTikeH st OMOIOTHH ¥ OXpaHa
TIPUPOZbI
[TpakTHueckoe 3aHsATHe (Ha BLIOOD TIperiofjaBaTeis)
Ne 12 «OTXO0BI IPOXU3BOCTBAY
WIH «DKOJI0rMYecKre acreKTbl Ipo(eCcCHOHANTbHOU [esTeTlbHOCTH»
nmn «IIpodunakTrka mpodeccuoHabHBIX 3a00/1eBaHU»
uny «BiysiHMe pon3BO/ICTBEHHBIX ()aKTOPOB HA OPraHU3M uesioBeKa»
Tema 9.5. IIpodeccuoHanbHO OPHEHTHPOBAHHOE co/iep)kKaHue (Co/iepKaHue MPHKJ/IA/{HOT'0 MOy /Is1)
Biusinue couuanbHO- | 370pOBbe U ero cocTapisitolye. @akTopkbl, M0JI0KATENbHO U OTPULATE/IbHO BMSIOIIME Ha
9KOJIOTUYEeCKHUX opraHd3M 4esjoBeka. [IpobsemMa TexXHOTeHHbIX BO3[€MCTBUII Ha 3[j0pOBbe uejioBeKa

¢akTOpOB Ha
3[l0POBbe YesioBeKa

(37eKTpOMarHuTHbIe TI0JIsi, OBbITOBasi XWMHS, W30BITOUHbIE IIyMbl, pafualusi U T.IL).
ApanTanms opraHM3ma 4esioBeKa K (akTopaM OKpy»Karoljed cpezbl. [IpvHLUMIBI
dbopmupoBaHus 310poBhecOeperarolero nopeZieHus. Pusnueckasi aKTUBHOCTb U 3/10POBbe.
buoxumMuueckre acrieKThbl paliiOHaIbHOTO MUTAHUS

JlabopaTopHbIe 3aHSATHS

Ne 3 «YMcTBeHHasi paboTOCIIOCOOHOCTH»

Wi «BnusiHue abrotuueckux (akTOpoB Ha uesloBeKa» (B KaueCTBe TPUTTEPOB, CHIDKAIOLIUX
paboTOCrIOCOOHOCTb,  WCIIONB30BaTh  YCJIOBUS — OCYIIECTB/IEHHs — Mpo(eCcCHOHaIbHOM
JieATeIbHOCTHU: 1IyM, TEMIIepaTypa, (hu3rueckas Harpy3ka  T.[.)

Pa3pen 10. CeneKijusi OpraHu3MoB, OCHOBBI OHOTEXHO/IOTHH

Tema 10.1.
Cenekuys
Kak HayKa U IpoLecc

Cogeprkanre yueOHOTO MaTepHasa

CesnekLUsi KaK HayKa M mpoLecc. 3apok/eHre celeKLUd U JoMecTuKalus. Yuenue H. W.
BaBuioBa o 1jeHTpaXx MHOroo0Opasusi U TPOMCXOXKIEHUs KYJbTYPHBIX pacTeHHH. IleHTpbI
MPOUCXOXKAEHUS] JOMAIIHUX >KUBOTHbIX. CopT, mopoga, mrtamMm. CoBpeMeHHble MeTO[Ib
ceJIeKLIUH. MaccoBblit
YW WUHIUBUAYaNbHBIA OTOOPBI B CeMEeKIMM PACTeHWN U >KUBOTHBIX. OIljeHKa 3KCTepbepa.

BJII/I3KOPO,E[CTBEHHOE CKpeliyBaHHue — I/IH6PI/IAI/IH1". Yucrasga nuHUSA. CerH_[I/IBaHI/Ie UM CTBIX

OK-01, OK-02,
OK-04, OK-07,
IIK 3.2
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muHui. Teteposuc, wim rubpugHas cuia. HepoacTBeHHOe CKpelMBaHWe — ayTOPH/IWHT.
OtpanénHas rubpuam3auusi M eé ycrexu. VICKYCCTBEHHBI MyTareHe3 W TIO/yueHUe
MOJIUIIIIONA0B. JlOCTHKeHNs CeNleKLiMM paCTeHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB

Tewma 10.2. buorexHonorusg Kak oTpac/ib TNpPOU3BOACTBA. ['eHHass WH)XeHepusi. OJTalbl CO3JaHus
OcHoBBI pekom6OuHaHTHOM [IHK ¥ TpaHcreHHBIX opraHu3MoB. KietouHast uHkeHepusi. KieTouHble 2
OroTexHOI0r1u KYJIbTYPBIL. MMUKpOK/IOHa/IbHOE pasMHO)KeHHe pacTeHUH. Knonuposanue
BBICOKOIPOJYKTHUBHBIX Ce/IbCKOX03MCTBEHHBIX OPraHM3MOB. JKOJIOTMYeCKHe M 3THYecKue
npobsiembl. 'MO — reHeTruecku MoZU(UIIMPOBaHHbIE OPraHU3MbI
Tema 10.3. IIpodeccuoHanbHO OPHEHTHPOBAHHOE Co/iep)KaHue (Co/ieprKaHue MPHKJ/Ia/{HOT0 MOy 1)
buotexHonoruu OCHOBHBIe HallpaB/ieHUs] COBPeMeHHOM OMOTeXHOIOTHH B TTPOQeCCHOHATBHOM [eaTeTbHOCTU
B JKM3HU U npoeccuu | yesoBeka. Metopl 6uoTexHOMOrHU. OOBEKThI OMOTeXHOMOTHU. DTHKA OMOTEXHOTOTUUeCKUX
Y TeHeTHMUeCKMX JKCrepuMeHTOB. [IpaBuia moWcka W aHaim3a OMO3KOIOTHYeCKOU -
MHpopMaLu
W3 pa3/IMuHBbIX UCTOYHUKOB (HayuHast U yueOHO-HayuHas JIMTepaTypa, CpeJiCTBa MaCCOBOM
MH(opMaLvy, ceTb VIHTepHeT U Apyrue)
[TpakTHueckoe 3aHATHE 2
Ne 13 AHanmm3 uH(OpPMAIUK 0 HAyUHBIX JJOCTHXKEHUSIX B 00/1aCTH reHeTUUeCKUX TeXHOJIOTHH,
K/IeTOYHOM WH)KeHEepPHH, MUIIEeBbIX OMOTeXHOIOTHA.
Ne 14 Dcce ¢ npe3eHTaLyel 1o TeMe
Pa3jen 11. PemieHue KelcoB B 00/1aCTH OMOTeXHO/IOr UM 6
Tema 11.1. IIpodeccnoHa/IbHO OPUEHTHPOBAHHOE Co/lep)KaHue (cojep KaHue MPUK/IaJHOT0 MOAYJIA) OK-01. OK-02
ConuansHo- OTHUYeCcKre acrieKThl pa3BUTHsI OMOTEXHOJIOTHIA 1 TIPUMeHeHHe WX B )KU3HU uesloBeKa, TIOMCK OK-0 4’ OK- 07’
5TUYeCKHe acreKThl | U aHamm3 UHGOpMAaIK U3 Pa3/TMUHbIX UICTOUYHUKOB (Hay4Hasi M yueOHO-HayuHasi IUTepaTypa, 2 HI; 3.9 ’
BroTexHoI0THH CpeZCcTBa MacCoOBOW MH(OpMaLuH, ceTb VIHTepHeT U ipyrue) ’
[TpakTHUeckue 3aHATHSA 4
Ne 15 Ananu3 nHbopMaly 06 3TUUECKUX acreKTax pa3BUTHUsI OHOTeXHOIOT U
Ne 16 Occe c mipe3eHTaLel 110 Teme
IIpomexyTouHas arrectanus (auddepeHLIMPOBaHHbIN 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.

O0OopyaoBaHue yueOHOr0 KaOuHeTa:

® KJ1acCHas [JOCKa;

® 10Ca/I0YHbIE MeCTa 0 KOJTMUEeCTBY 00YUatOIUXCS;

® paboyee MeCTo MperozaBaress;

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

TexHHUUecKHe CpeiCTBA 00yUeHHUs:

® KOMITIBIOTEpPHI C BBIXO/IOM B CeThb Internet;

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

® 3/IeKTPOHHbIe OMOHMOTEeUHBIE PECYPCHI.

YuyeOHO-MeTOAHUECKOE 00ecreueHHue UCI{UILIHHbI:

* MeTO/AUYeCKre yYKa3aHUsl [0 OpraHu3aliuy NMPpakKTUYeCKUX 3aHATUM;

* METOJMUeCKHe yKa3aHus 10 CaMOCTOSITe/TbHOM paboTe.

IIporpaMmmMHoe ob0ecieyeHue:

[TporpamMHOe obecrieueHue, SIBSIOLIEECS YAaCTbIO 3I€KTPOHHON HWH(OPMAI[MOHHO-
obpa3oBaTe/ibHOM Cpefibl ¥ Oa3upyroIeecs Ha TeJIeKOMMYHUKALIMOHHBIX TEXHOIOTHSX:

- KOMIIBIOTepHBIE 00yYaroII[ie POrPaMMBbl;

- TDEHUHTOBbI€ U TeCTHUPYIOLLKe TIPOrPaMMBbl;

- WHTeJIeKTyalbHble POOOTU3MPOBAHHBIE CHCTEMBl OIIEHKM KauyeCTBa BBIOTHEHHBIX
pabor;

- CTIpaBOYHO-TIPaBOBasi cucteMa «KOHCY/IbTaHT TUIIOC», «['apaHT»;

- 2JIeKTPOHHO-OuO/MMoTeuHass  cuctema  (OBC) OBC «IPR SMART»
http://iprbookshop.ru/;

- TIporpaMma yrpaBJieHusi obpa3oBarenibHbIM TiporieccoM B OMOC (MHbopmaroHHast
TexHomnorus. [IporpamMma ympaesieHusi oopa3oBarenbHbIM TipoijeccoMm. KOMBAT).

3.2. iludopMainiuoHHOe obecrieueHue 00ydeHust
OcCHOBHBbIE HCTOUHUKU:
1. Tlaceunuk B.B., Kamenckuit A.A., PybiioB A.M. u apyrue. buonorus 10 knacc. / TTog,
pen. [Taceunuka B.B. - AkijpoHepHoe 0011iecTBO «V3marenbcTBO «IIpocBeltieHre»
2. IMTaceunuk B.B., KameHckuit A.A., PybijoB A.M. u apyrue. buonorus 11 knacc. / ITog,
pen. ITaceunuika B.B. - AkijnoHepHoe 00611jecTBO «M3aaTenbecTBO «IIpocBeliieHre»
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4. KOHTPOJIb 1 OOEHKA PE3YJ/IbTATOB OCBOEHUSA
OBII[EOBPA30BATE/IbHOM JUCIIUILINHBI
KoHTpoib W oOIleHKa pe3y/bTaTOB OCBOeHUs1 001eo0pa3oBaTenbHON [JUCLUTTHEI
PaCKpBIBAIOTCS Yepe3 AWCLUIIMHAPHBIE Pe3y/bTaThl, HarpaB/ieHHbIe Ha (hOpMUPOBaHUe OOIINX 1
npodeccroHabHBIX KOMIIETEHLIMH 110 pa3/iesiaM U TeMaM COZiep>KaHusl yueOHOTo MaTepuara.

Oo6mas/npodeccuoHaNbHasK Pa3pen/Tema Tun OLIeHOYHBIX
KOMIIeTeHI[Us MepOnpPHUATHS
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

AOIIKOJIBHOI'O BO3pdCTd, B TOM
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yHCJIe fleTel C OrpaHUYeHHbIMU
BO3MOJKHOCTSIMU 3/10POBbSI B
COOTBETCTBUM CO CIeLUpUKON
obpasoBare/ibHOM POrpaMMBI.
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