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1. O6Lwwan xapaKTepucTuKka npuMepHou pabouei nporpaMmmbl
obweobpasoBaTenbHoi aucunnauHbl 004.13 «<BUOJTIOMNA»

1.1. MecTto gucCUMNNIMHbI B CTPYKType o6pa3oBaTesibHOW NpoOrpamMmbli
Ccno:

O6Leobpa3zoBaTenbHas avcumnanHa «brnonorus» aBnsieTcs 06s3aTeNbHOM YacTbio
0611e06pa30BaTENbHOMO UMKIa 06pa3oBaTebHOM NPOrpaMMbl B COOTBETCTBUM C
®roc cno



1.2.lenu n nnaHupyemMbie pe3ysibTaTbl 0CBOEHUS
ancummauibl 1.2.1. Llenv aucumnivHbli

Llenb: dopmupoBaHme y 0byyaloWmMXCs CUCTEMbl 3HAHMM O Pa3INYHbBIX YPOBHSAX
XWU3HW CO 3HAaHMEM COBPEMEHHbIX MpPeACTaB/IEHNA O >XXMBOW NpPUpoAEe, HABbIKOB MO
npoBeaeHnto  6MONOrMyecknx  muccneaoBaHMm € CobnoAEHMEM  3TUYECKMX  HOPM,
apryMeHTUPOBaHHON JIMYHOCTHOM MO3MLMKN NO 6EPEXHOMY OTHOLLEHMIO K OKPYXKatoLLEeM
cpege.

3apaum:

e nony4yeHve yHAAMeHTanbHbIX 3HAHWM O 6uonornyecknx cuctemax (Knetka,
Opranusm, [onynsumsa, Bua, 3Skocuctema); WCTOpUM  Pa3BUTUSE  COBPEMEHHBIX
NPeaCTaBNEHUA O XXMBOW MpuUpoae, BbIAAIOWMXCS OTKPbITUAX B OGMOMOrMyYeckon Hayke;
ponu 6uMonorMyeckon Haykm B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAY4YHOM
KapTWHbI MMpa; MeToAaxX HAay4YHOro NO3HaHus;

e OBNageHe YMEHUSMU JIOrMYecku MbIC/IMTb, OOOCHOBbIBAaTb MeCTO U poJib
61ONOrMYecKknx 3HaHUM B MPAKTUYECKON AESATENbHOCTU N0AEN, Pa3BUTUM COBPEMEHHBIX
TEXHOSIOTMI; OnpeaensTb XuBble 0O6BLEKTbI B Mpupoae; NpoBOAUTbL HabniogeHus 3a
3KOCUCTEMAMMN C LEeNbl0 MX OMUCaHMS U BbISIBIEHWUS €CTECTBEHHbIX M aHTPOMOreHHbIX
N3MEHEHWUW; HAaXOAMTb U aHanNn3MpoBaTb MHMOPMALMIO O XMBbIX 06bEKTaX;

e pa3BuMTME MO3HaBaTe/NbHbIX WHTEPECOB, WHTENNEKTyaslbHbIX W TBOPYECKMX
CnocobHocTen obydalowmxcs B Mpouecce M3yyeHust BMONornyeckux  SIBNEHUN;
BbIAAOLWMNXCA  AOCTMXKEHUA 6uonorny, Boweawux B 06LeYenoBeyecKkyto KynbTypy;
CNOXHbIX U NPOTUBOPEUMBLIX MyTEN Pa3BUTUS COBPEMEHHBIX HAayYHbIX B3rns40B, MAEMN,
TEOopWI, KoHUenuun, runotes (0 CyLHOCTU U NPOUCXOXAEHUM XU3HM, Ye0BEKa) B Xoae
paboTbl C pa3NINYHbIMU UCTOYHUKaMMN MHGOPMaLNK;

e BOCMUTaAHME Y6EXAEHHOCTM B HEeO6X0AMMOCTM MO3HAHWUS XXMBOWM NpuUpoabl,
HeobX0ANMMOCTM  pauUMOHaNbHOMO  NPUPOAONOL30BaHMS, 6epeXXHOro OTHOWEHUs K
NMPUPOAHBLIM pecypcaM M OKpyXatowen cpeae, CO6CTBEHHOMY 340POBbIO; YBaXKEHUSt K
MHEHWIO OMNMOHEHTa Npu 06CyXXaeHun buonornyeckmnx npobnem;

* UCMONb30BaHNE MpPUOBPETEHHbIX OMONOrMYECKUX 3HAHUM U YMEHUW B
MOBCEAHEBHOW XXM3HM ANS1 OLEHKW NMOCNEACTBMN CBOEN AEATENbHOCTM (M AEATENbHOCTM
APYrUX NtoAen) MO OTHOLWIEHMIO K OKpyXalowen cpeae, 340POBbIO ApYrux nogen w
CO6CTBEHHOMY 310pPOBbIO; 060CHOBaHME N cobntogeHne Mep NpohunNakTUKmN 3abonesaHmin,
OKa3aHue nepBov NOMOLUM NpK TpaBMax, cobnogeHne NpaBun NOBEAEHNS B NPUPOE.

1.2.2. MnaHupyembie pe3ynbTaTbl 0CBOEHUA 06LWe06pa3oBaTe/IbHOM
AvcuunamHbl B cootBeTcTBumn ¢ ®rocC Cro m Ha ocHose ®roc Coo






MnaHupyeMble pe3ynbTaTbl OCBOEHUS AUCLUIIIUHDI

O6wue

B yacTu TpyAOBOro BOCNUTaHMUSA:

- TOTOBHOCTb K Tpydy, OCO3HaHME LIEHHOCTU MacTepcTBa,

Tpyooniobue;

- TOTOBHOCTb K aKTUBHOW OeATENNbHOCTU TEXHONOMMYECKON U

COUMANbHOM  HAMPaBNEHHOCTM,  CrMOCOB6HOCTb

MHNLMNPOBATD,

NIaHUMPOBATb M CAMOCTOSITENbHO BbIMOSHATL TAKYHO AEATENbHOCTD;
npodeccruoHanbHoM

- WHTEpPeC K pasnnyHbiM  cdepam

AeATENbHOCTH,

OBnafieHne  YHMBEpCanbHbIMK  YYEBHbIMM

[ENCTBUAMM:
a) 6a3oBble lornyeckmne OenNcTBus:
- camocTosTenbHO  hopMynMpoBaThb

npobneMy, paccMaTpuBaTb €€ BCECTOPOHHE;

n

NO3HaBaTeJIbHbIMU

aKTyann3npoBaTb

- YCTaHaB/IMBaTb CYLI.I,eCTBeHHbIl‘;I NPpU3HakK WM OCHOBaHUA AOnd

CpaBHeHMs, knaccupmkaummn n 0bobLieHuns;
334aBaTb NapaMmeTphl

- onpependatb uenn aedatenbHOCTH,
KPpUTEPUN NX AOCTUXKEHUA,

- BbIABNATb 3aKOHOMEPHOCTH
paccMaTpuUBaEMbIX ABNEHUAX;

n

npoTnBOpEYUA

n

B

AuncumnnmHapHble

- chopMMpOBaTb 3HaHUS O MecTe 1 ponu buonorun B
CUCTEME ECTECTBEHHbIX HayK, B hOPMUPOBaHUM COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTWHbI MMpa, B MO3HAHWMW 3aKOHOB
npupoaibl U  pELIEHUM XKU3HEHHO BaXXHbIX COLMASIbHO-
3TUYECKNX,  IKOHOMMYECKUX,  3KOSIOTMYECKMX  npobnem
4esioBeYeCTBa, a TakxKe B peLleHnn BOMpPOCOB
pauMOHaNbLHOro
NpUpoAIONONb30BaHusl; B  (POPMUPOBAHUM  LIEHHOCTHOrO
OTHOLWIEHMS K npupoae, 06LecTBy, 4YenoBeKy; O BKIaje
POCCUMIMCKMX U 3apybeXxHbIX y4YeHbIX - 6MONOroB B pasBuUTUE
6uonorun; OyHKUMOHANbHOM rPaMOTHOCTM YenoBeka [Ans
PELLEHMNS XMU3HEHHBIX NPO6NEM,
- YMETb BNaAeTb CUCTEMOW BUOMOrMYECKMX 3HAHWUIA, KOTOpPast
BKJTHOYAET:
OCHOBOMOMaratolme 61MonorMdeckne TeEPMUHBbI U MOHATUSA
(>kM3Hb, KNETKA, TKaHb, OpraH, OpraHusM, BuA, MONynsuus,
3KOoCMCTeMa, buoueHos, buoctepa; Metabonmam, romeocras,
KNETOYHbIN UMMYHUTET, 6MOCMHTE3 6enka, 6uononnMepsi,
ANCKPETHOCTb,  CaMoperynsuusi,  CaMOBOCNpPOU3BeAEHNE,
HacneaCTBEHHOCTb, M3MEHUYMBOCTb, SHEPro3aBMCMMOCTb, POCT
N passuTue);



- BHOCUTb KOPPEKTUBbI B AEATE/NIbHOCTb, OL,EHNBATb COOTBETCTBMNE

pe3ynbTaToB  LUensM,  OuUeHMBaTb  PUCKK noCneacTBui
LeaTenbHOCTH;

- pa3BMBaTb KpeaTMBHOE MbIW/IEHNE MNPU PELUEHUN >KU3HEHHbIX
npobnem

6) 6azoBble nccnenoBaTesIbCKUE AENCTBUS:

- BNAfE€Tb HaBblkaMW Y4YeOHO-UCCNEeAOBATENbCKON M MPOEKTHOW
AeATENbHOCTW, HAaBblIkaMW pa3peLLleHNs Npobnem;

- BbISIBNSAITb MPUYMHHO-CNIEACTBEHHBIE CBSI3W M aKTyanm3upoBaTb
3aAayvy, BblABUraTb MMMOTE3Yy €€ PELUEHWS, HAXOAUTb apryMeHTbI
ANS JOKa3aTeNbCTBa CBOMX YTBEPXKAEHWI, 3aA4aBaTb NapaMeTpbl U
KpUTEPUM PELLEHUS;

- aHanM3NpoBaTb MOJIyYEHHbIE B  Xo4e
pe3ynbTaTbl, KPUTUYECKM  OLEHMBATb WX
MPOrHO3MpoBaTb M3MEHEHWE B HOBbIX YCII0BUSIX;

- YMeTb NEPEHOCUTb 3HAHWUA B MO3HABATENIbHYIO M MPAKTUYECKYHO
06nacTu XnsHeaeaTeNnbHOCTH;

- YMEeTb MHTErpupoBaTb 3HaHUS U3 pa3HbIX NPeAMETHbIX obnacTen;
- BblABUraTb HOBblE MAEWN, NpeanaraTb OpUrMHANbHbIE NOAXOAbI U
peLeHuns;

- CMOCOBHOCTb  MX
COLMANbHON NpakTuKe

peweHna  3aaaydn
[AOCTOBEPHOCTb,

UCMONb30BaHMsl B  MO3HABaTENIbHON WU

6buonornyeckne Teopun: kKnetodHas Teopus T. LBaHHa, M
LLinenaeHa, P. BupxoBa; K/TOHas/IbHO-CENEKTUBHOIO
uMMmyHuteTa [1. Spnux, W.UN. MeuyHukoBa, XpOMOCOMHas
Teopus HacneacTeeHHOCTU T. MopraHa, 3akoH 3apoblLLEBOro
cxoactBa K. bBapa, a3sonounoHHaa Teopus Y. [dapsuHa,
CUHTETUYECKas Teopus 3BOMIOUMK, TeopUsa aHTponoreHesa 4.
[apsuHa; Teopus 6uoreoueHosa B.H. Cykauésa; yuyeHus H.U.
BaBunosa - o LleHTpax MHOroobpasusi m nponCXOXAeHWs
KyNbTypHbIX pacTeHui, A.H. CeBepuoBa - O nNyTsX MU
HanpasneHuax 3sonoummn, B.1. BepHaackoro - o 6uocdepe;
3aKOHbl  (eaMHo06pasns MOTOMKOB MEPBOro  MOKOSEHMS,
pacwenneHns Mpu3HaKkoB, He3aBUCMMOro HacnefoBaHUA
npusHakoB [. MeHgens, CUENeHHOro HacnegoBaHus
NpU3HaKoB W HapylweHus cuenneHus reHos T. MopraHa;
rOMOJIONMYECKNX PSIAOB B HACNEACTBEHHOM W3MEHUYMBOCTU
H.W. BaBnnosa, reHeTnyeckoro pasHosecus [x. Xapau u B.
BaiiH6epra; 3apoabILLeBoro CX0ACTBa K. bapa,
buoreHeTnyeckoro 3akoHa 3. [lekkens, @. Miwonnepa);
NPUHUMMBLI (YMCTOTBI raMeT, KoMniemeHTapHoe™); npaswna
(MuHMMyMa HO. JlMbuxa, 3KOMOrMYecKon nupamuabl uucen,
6vomaccel M 3Heprum); runotesbl (koauepBaTHoM A.U.
OnapvHa, neperyHOro 6ynboHa . XonaerHa, Mukpocgep C.
®okca, pnbosnma T. Hek);

- copMupoBaTb  YMEHMS  packpbiBaTb  CoAep>KaHue
OCHOBOMOMAraloLWmnx BUONOrMYeckux Teopuii U FUNoTes:
KNIETOYHOW, XPOMOCOMHOM, MYyTaLMOHHOM, 3BOMOLIMOHHOM,
MPOUCXOXAEHUSI XXM3HU W YeNoBeKa; BnafeHUe CUCTEMOM
3HaHU 06 OCHOBHbIX METOAAX HAaYYHOro MO3HaHWS,






NCMonb3yeMblXx B OMONOrMYECKUX WCCNeAOBaHUSIX XXMBbIX
06BEKTOB 1 3KOCUCTEM (OnucaHne, n3MepeHne, NpoBeaeHne
HabnoaeHun);  cnocobamyM  BbISIBNEHUSS U OLEHKU
AHTPOMOreHHbIX U3MEHEHWI B NPUPOJE;

- cchopMMpOBaTb YMEHWSI pacKpbiBaTb OCHOBOMO/ArakoLwme
6uonormyeckme 3akoHbl U 3akoHomepHocTu (. Menaens, T.
MopraHa, H.WN. BaBnnosa, 3. lekkens, ®. Mionnepa, K. bapa),
rpaHuLbl UX NPUMEHMMOCTM K XMUBbIM CUCTEMAM;

- YMeTb BbIAENSATb CyLeCTBEHHbIE NPU3HAKW:

CTPOEHMs BUPYCOB, KNETOK MPOKApUOT M 3yKapwuoT;
OAHOK/IETOYHbIX N MHOrOK/IETOYHbIX OPraHn3mMoB, BUAOB,
6uoreoLieHO30B, 3KOCUCTEM M BUocdepbl; CTPOEHUS OpraHoB
N CUCTEM OPraHOB PacTEHUM, XXMBOTHbIX, YEI0BEKA;
NPOLIECCOB XM3HEeAESTeNbHOCTH, NPOTEKAIOLWMNX B
OpraHu3Max pacTeHWi, XMBOTHbIX U YeSI0BEKa;
61onormyeckmx NpPoLeccoB: obMeHa BellecTB
(MeTabonuam), wuHdbOpMauUMM W MpeBpaLlleHns SHepruu,
6poXxxeHnsi, aBTOTPOPHOro M reTepoTpodHOro  TWMOB
nuTaHusl, (OTOCMHTE3a M XEMOCMHTE3a, MWTO3a, Meio03a,
ramMeToreHesa, ambpuoreHesa, NocTaMB6p1OHaNbHOMO
pasBUTKSl, PA3MHOXEHUS, WHAMBUAYANbHOrO  pa3BUTUA
opraHusMa  (OHTOreHesa),  B3aMMOAENCTBUS reHOoB,
reteposuca; AENCTBUI NCKYCCTBEHHOO otbopa,
ctabunmaunpylowero,  ABMXKYLWEro U pa3pbiBaloLlero
€CTEeCTBEHHOro otbopa; annonaTpmyeckoro n
CMMNATPUYECKOro BWAO0OPA30BaHUS; BAUSIHUS ABUXKYLLMX
cun 3BoNOUNK Ha reHogoHA nonynaumu;
NpUCnocobneHHOCTM  OpraHM3MoB K cpeae  0buTaHus,
YyepeaoBaHUs  HanpaBNEHWUM  3BOMIIOLMKM;  KPYyroBOpOTa
BELLECTB 1 NOTOKA 3HEPrnM B IKOCUCTEMAX;






- npuobpectn OnbIT MPUMEHEHNS OCHOBHbIX METOAO0B
Hay4yHOro  MO3HaHWSl, WCMONMb3yeMbIX B  Guonorum:
HabnaeHMs U ONMCaHUS KUBbLIX CUCTEM, MPOLIECCOB U
AIBMEHWUMA; OpraHusauMnm W npoBeaeHns 6MoNorM4eckoro
3KCMEPUMEHTA, BbIZIB/KEHMS runoTes, BbISIBNATb
3aBUCMMOCTU MeXAy UCCNeayEeMbIMU BENNYMHAMN, OOBACHATD
NoJTlyYeHHble pe3ynbTaThl UM OpMyNMpoBaTb BbIBOAbI C
NCMONb30BaHWEM HayYHbIX MOHATMIN, TEOPUIA U 3aKOHOB;

- chopMmnpoBaTb  YMEHWS  BblAENSATb  CYLLUECTBEHHbIE
NpuU3HaKkM BMPYCOB, KIETOK MPOKApUOT W  3yKapuoT;
OOHOKNETOYHBLIX W MHOFOK/IETOYHBLIX OpPraHW3mMoOB, BWIOB,
61oreoLeHO30B M 3KOCMCTEM; OCOBEHHOCTM MNpOoLEeccoB
obMeHa BeWecTB W MpeBpalleHusl SHeprumM B KIIETKe,
(poTOCMHTE3a, NMACTMYECKOr0 M 3HepreTu4eckoro obmeHa,
XEMOCVMHTE3a, MUTO3a, Meno3a, OMI0A0TBOPEHMS, Pa3BUTUS
N Pa3MHOXEHWUS, WMHAMBWAYANbHOrO pasBUTUS OpraHnsma
(oHTOreHesa), 60pbbbl 3a CyLlECTBOBaHWME, €CTECTBEHHOrO
oTbopa, Bnaoobpa3oBaHms, NpMCNocobaeHHOCTN OpraHM3mMoB
K cpeae obuTaHWs, BAMSIHUS KOMMOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX ~ U3MEHEHWA B  3KOCUCTEMAxX  CBOEM
MECTHOCTW, KpyroBopoTa BELLECTB M NpeBpaLleHne 3Heprum
B 6uocdepe;

- copMnpoBaTb YMEHUS MPUMEHSTb MOMyYEHHbIE 3HAHUS
ANsi 06BACHEHNS BUONOrMYECKMX NPOLIECCOB U SIBEHUA, ANst
NPUHATUA NPAKTUYECKMX PELLEHWUIA B MOBCEAHEBHOM YXU3HU C
uenbto obecneveHnss 6e30MacHOCTM CBOEro 340POBbS U
3[0POBbsl OKpY>XaloLWKMX Noaei, CcobnoaeHns 340pOoBOro
06pasa XM3HW, HOPM rPaMOTHOIO NOBEAEHWNS B OKPYXKatoLLEN
NpUPOAHON cpeae; NOHWMaHWe






Heobx0AMMOCTN UCMO/b30BaHNA AOCTVMXKEHUA COBPEMEHHON
6vonormm 1 BMOTEXHOMOMMMA  ANs  PauUMOHaNbHOro
NpUPOAONONbL30BaHNSI; YyMEHNE

1Crnonb30BaThb COOTBETCTBYHOLME apryMeHTbl,
6MONOrNYeCKyl0  TEPMUHONMOMMIO M CUMBONIUKY  ANS
[OKa3aTenbCTBa poACTBa OpraHv3MoB pasHbIX

CUCTEMATUYECKMX FPYNM; B3aUMOCBSA3WN OpPraHW3MOB U Cpeapbl
06UTaHWNSA; €OUHCTBA YENIOBEYECKUX pac; HeobxoanMOoCTu
310pOBOro 06pasa XM3HWU, COXpaHeHUsi pa3HOo6pasus BUAOB
N 3KOCUCTEM, KaK YCMOBUSI COCYLLECTBOBaHUS NpUpoabl U
YenoBeYeCTBa;
- cchopMMpoBaTb YMEHUS pellaTb 6uonornyeckne 3aaauu,
COCTaBNATb TEHOTUMUYECKME CXEMbl CKPELUMBAHUA NS
pasHbIX TUMOB HACNEAOBaHUS MPU3HAKOB Y OpPraHu3MoB,
COCTaBNATb CXEMbl MEpeHOCa BELIECTB WM 3HEPrMM B
akocuctemMax (LENM MUTAHUS, MULLEBbLIE CETU), BbIABNATb
NPUYNHHO-CNEACTBEHHbLIE CBSI3M  MEXAY WCCNeayeMbIMU
6MONIOrMYECKMMU O6BEKTAMM, MPOLIECCAMU U SABNEHUAMU;
AenaTb BbIBOAbl M MPOrHO3bl HA OCHOBAHWM MOMYYEHHbIX
pE3yNbTaToB;

chopMMPOBaTb  YMEHUS  KPUTUYECKM  OLIEHMBATH
nHdopMaLMIo BMONOrMYECKOro COAEPXaHUSI, BKIOYAIOLLYHO
NCEBAOHAYYHbIE 3HAHWUSA U3 Pa3IMYHbLIX  UCTOYHMKOB
(cpeactBa  MaccoBoM  MHGOPMALMKM, HAY4YHO-MOMYNAPHbIE
MaTepuanbl);  MHTEPNPETUPOBaTb  3TUYECKME  acheKThl
COBPEMEHHBIX WCCNEAOBAHUA B  6MONOrMM, MeAULVHE,
BMOTEXHONOMMK; PacCMaTpUBaTbL rNobasbHbIE 3KOMOrMUYECKUE
npo6ieMbl COBPEMEHHOCTU, (POPMUPOBATL MO OTHOLLEHUIO K
HWUM COBCTBEHHYIO MO3MLIMIO, YMEHUE OLIEHMBATb 3TUYECKUE
aCneKTbl COBPEMEHHbIX



B 0651acTv LEHHOCTM Hay4YHOro NO3HaHUS:

- Cc(bOpMMPOBAHHOCTb ~ MMPOBO33PEHUS,  COOTBETCTBYHOLLErO
COBPEMEHHOMY YPOBHIO pa3BUTUS Haykn W  OOLLECTBEHHON
NpaKTUKy

OCO3HaHMWIO CBOEr0 MecTa B MOJSIMKYIbTYPHOM MUPE;

- COBEpLUEHCTBOBAHUE $I3bIKOBOM WM UMTATENbCKOM KyNbTypbl Kak
CpeacTBa B3aMMOAENCTBUS MeXAY N0AbMU U NO3HAHUS MUPa;

- 0CO3HaHWE UEHHOCTM HayyHOW AesTENbHOCTW, FOTOBHOCTb
OCYLLECTBNSATb MPOEKTHYID M UCCNeaoBaTeNbCKy0 AeATENbHOCTb
WHAVMBWAYANbHO U B rpynne;
OBnageHve  yHMBEpPCanbHbIMM
[ENCTBUSIMU:

B) paboTa ¢ uHdopmauuen:

yl-leﬁHbIMVI NO3HaBaTE/IbHbIMU

nccnenoBaHui B 0651actm GMOTEXHONOMMM M TEHETUYECKMX
TEXHOMOrnM (KNOHMpOBaHWe, NCKYCCTBEHHOE
OMNNoAOTBOPEHNE, HAMpaBNE€HHOE W3MEHEHMe TreHoMa W
CO3aHue TPaHCreHHbIX OpPraHn3MoB);

- cdhopMupoBaTb  yMeHMs  co3gaBaTb  COBCTBEHHbIE
MUCbMEHHbIE W YCTHbIE COOBLLEHMSI HA OCHOBE B1OTOrMYECKOW
MHpOpPMaUMN U3 HECKOMbKUX  MUCTOYHUKOB, PaMOTHO
MCNoMb30BaTb MOHSATUMHBIM annapaT 6uonoruu;

- yMeTb  BbiABUAraTb  rUMNOTE3bl,  MPOBEPATb WX
3KCMepUMEHTanbHbIMM  cpeacTBaMK,  (opMynnpys  uenb
nccneaoBaHusl, aHanM3upoBaThb MOMyYeHHble pesynbTaTbl U
AenaTb BblBOAbI;

- MPWUHMMaTb y4acTue B Hay4YHO-UCCefoBaTeNbCKON paboTte
no 6vonorMmn, sKOMorMM U MeanumHe, NPoBOAMMON Ha Hase
LUKOMbHBbIX Hay4HbIX 06WwecTs u nybnnMyHO npeacTaBnsTb
nony4YeHHble pe3ynbTaTbl Ha YYEHUYECKMX KOHDepeHUMsIX
Pa3HOro YpoBHS;

- C(bOpMMpOBaTb YMEHUA KPUTUYECKHU OuU€eHMBaTb

MHbOpMaUmo BUONOrMYECKOro Coaep>KaHus, BKITHOYAKOLLYHO
nceBAoHay4YHbIe 3HAHUS U3 Pa3fIMYHbBIX MCTOYHUKOB (CpeacTsa

WHTEPNPETMPOBATb  3TUYECKME  acneKTbl  COBPEMEHHbIX
nccneaoBaHuii B 61Monorum, MeamuUmHe, GUoTEXHONOTUN;

- WHTEpNpeTMpoBaTb 3TUYECKUE acneKTbl COBPEMEHHbIX
nccneaoBaHuii B 6uonoruv, MeauuuHe, 6UOTEXHOOrUK;
paccMaTpvBaTh  rnobanbHble  3Konmornyeckne  npobnembl
COBPEMEHHOCTH, (OPMMPOBATb MO OTHOLUEHUIO K HUM
COBCTBEHHYIO MO3ULMIO, YMEHWE OLEHMBATb 3TUYECKME
acCrneKTbl COBPEMEHHBIX UCCNeA0BaHUIA B 06n1acTu
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- BNAAETb HaBblkaMW MOSyYeHUs MHMOPMAUMN U3 UCTOYHWUKOB
pasHbIX TWUMOB, CaMOCTOSITENIbHO OCYLECTBNAATb MOUCK, aHanus,
cucTeMaTM3auMio M MHTepnpeTaumito MHbopMauMM  pasinyHbIX
BWZOB ¥ (pOpPM NpeaCTaBNEHNS;

- CO3AaBaTb TEKCTbl B pa3nnyHbIX (popMaTax C y4eTOM Ha3HauYeHns
nHbOpMaUMM U LENeBON ayaMTOpUK, BblIOMpas ONTUManbHYHO
¢opMy npeacTaBneHvs 1 BU3yanusaumu;

- OueHMBaTb AOCTOBEPHOCTb, NErMTUMHOCTb WHMOPMauun, ee
COOTBETCTBME MPABOBbIM U MOPASIbHO-3TUYECKMM HOpMaM;

- NCNonb30BaThb cpeacTea MHOPMALIMOHHBIX 7
KOMMYHWKAUMOHHbIX ~TEXHONIOTMN B  PELUEHUM  KOTHWUTUBHBIX,
KOMMYHMKaTMBHbIX W OpraHM3aumMOHHbIX 3adad C cobnoaeHnem
TpeboBaHWN 3ProHOMMKWM, TEXHUKM 6Ee30MacHOCTM, TUIMEHDI,
pecypcocbepexxeHnsi, npaBOBbIX W 3TUYECKMX HOPM, HOpPM
nHdopMaLmoHHOM 6e30nacHoCTK;

- BNageTb HaBblkaMW paCno3HaBaHUS M 3aWMTbl MHMOPMaUMK,
nHbOPMaLMOHHON 6e30NacHOCTU IMYHOCTH
- rOTOBHOCTb K CaMOpasBUTHIO,
camoonpeaeneHnto;

-OBMlafieHMe HaBblkaMy Y4ebHO-UCCNeaoBaTENbCKON, MPOEKTHOW U
COLMANbHON AeATENbHOCTH;

OsnapeHue YHUBepcasnbHbIMU KOMMYHUKAaTUBHbIMU
JDencTBnaMn:

6) coBMecTHas AesaTeNbHOCTb:

- MOHMMaTb W WCMOMb30BaTb MNpPeEUMyLLECTBA KOMaHAHOW U
NHAMBMAYaNnbHON paboTl;

- MPWHMMATb LENN COBMECTHOM AESTENBHOCTM, OPraH130BbIBaTb U
KOOpPAMHWMPOBATbL AENCTBUS MO €e AOCTUXKEHMIO: COCTaBNSTb MiaH
[AENCTBUI, pacnpenensTs pofivM C YYETOM MHEHUMA YYaCTHMKOB
obcy>xaaTb pe3ynbTaTbl COBMECTHON paboThl;

CaMOCTOATENIbHOCTU U

BUOTEXHONOTUN U FTEHETUYECKMX TEXHONOMMIN (KOHUPOBAHUE,
NCKYCCTBEHHOE OMJI0I0TBOPEHNE, HANpPaBEHHOE M3MEHEHME
reHoMa ¥ Co3AaHMe TPAHCreHHbIX OPraHU3MOoB);

- chopmupoBaTb  yMeHMs  cO3AaBaTb  COBCTBEHHbIE
MUCbMEHHbIE N YCTHbIE COOBLLEHMS HA OCHOBE 6MONOrMYECcKoM
MHDOPMALMM U3 HECKONIbKMX  UCTOYHMKOB, PaMOTHO
NCNonb30BaTh MOHATUMHBIA annapaTt 6uonorumn

- chopMMpoBaTb  YMEHWUsl  CO34aBaTb  COBCTBEHHbIE
MUCbMEHHbBIE U YCTHbIE COOBLLEHNS Ha OCHOBE BMOOrMYECKoM
MHbOPMAUMM U3 HECKONIbKMX  UCTOYHWMKOB, PaMOTHO
MCMO/Nb30BaTb NMOHATUMHBIM annapat 6uonoruu;

- yMeTb  BblABUraTb  TUMoOTE3bl,  MpPOBEpsATb WX
3KCNepUMEHTanbHbIMK  cpeacTBaMK,  opMynupyst  LeNb
UCCNEeAOoBaHUs, aHANM3MPOBaTb MOJTyYEHHbIE Pe3ynbTaTbl M
[enaTtb BbIBOAbI;

- MpUHUMaTb Y4acTue B Hay4yHO-UCCNeAoBaTeNbCKOW paboTe
no 6uonornK, 3KoMorMnM U MeauuuHe, NPoBoAMMONM Ha 6ase
LWKOJIbHLIX Hay4HbIX OBLWIECTB M Ny6fMYHO NpeacTaBnsiTh
NOJSTyYeHHblE pe3yNbTaTbl Ha YYEHUYECKMX KOHDEepeHUMSX
Pa3HOro YpOBHS
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- KOOpAMHWPOBATb M BbIMOJHSATL PaboTy B YCNOBUSIX peasibHoro,
BMPTYa/IbHOro M KOMBMHUPOBAHHOIO B3aUMOAEUCTBUS;

- OCYWECTBNATb MO3UTUBHOE CTpaTernyeckoe rnoBeaeHve B
Pa3INYHbIX CUTyaUUsiX, NPOSIBNISATb TBOPYECTBO U BOOOpaXkeHwue,
6bITb UHULMATUBHbBIM

OBnapeHne yHMBepCasibHbIMU PErynsiTUBHbIMU
OEACTBUSIMU: T NMPUHATHE cebsi n apyrmnx noaen:

- MPWHUMAaTb MOTMBbI M apryMeHTbl ApYyrux NoAen npu aHanuse
pe3ynbTaToB AESATENbHOCTU;

- MNpw3HaBaTb CBOE NPaBO M NpaBoO APYrux Noaen Ha owmnbKy;

- pa3BMBaTb CMOCOBHOCTb MOHMMATb MUP C MO3ULMK APYroro
yenoBeka

B obnacrtun 3KonorMyeckoro BoCcrnuTaHus: - BNAAETb CUCTEMOM 3HAHUA 06 OCHOBHbIX MeToAax
- C(hOpMMPOBAHHOCTb  3KONMOrMYECKON  KYNbTypbl, MOHUMAHWE Hay4yHOrO TMO3HAHWSl, MCMOMb3yeMbIX B  GMOMOrMYECKUX
B/IMAHUA COLMASIbHO-OKOHOMMYECKUX MPOLIECCOB Ha COCTOSAHWE WCCNefoBaHUSX XUBbIX 0OBEKTOB M 3KocMcTeM (OnucaHue,
npuposa
XapaKTepa 3Kofornyeckmx npobnem; BbISIBNIEHWS U OLIEHKM aHTPOMOreHHbIX U3MEHEHWI B MPUPOAE;
- NAaHUpOBaHWE U OCYLIECTBIEHME AENCTBUA B OKPYXAOWEN - yMeTb BbISIBAATb OT/IMUUTENBHBIE MPU3HAKM XKMBbIX CUCTEM,
cpefe Ha OCHOBE 3HaHWA Lefeil  YCTOWYMBOTO  PasBUTUS B TOM uucrie FpUBOB, PACTEHWIA, XMBOTHLIX M UENOBEKa;

YenoBeYecTBa; NpMUCnocobneHHOCTb BMAOB K cpeae 0butaHns, abnotnyeckmx
aKTUBHOE HempusTMe AeCTBUM, NPUHOCALLMX BPEA OKPYXKAIOLWEN 1 GUOTUYECKUX KOMMOHEHTOB 3KOCWUCTEM, B3aMMOCBS3el]
cpene; OpraHvM3MoB B COOOLLECTBAX, aHTPOMOreHHbIX M3MEHEHUN B
- YMEHME MpOrHO3MpOBaTb HEBNAronpusTHbIE 3SKOMOMMYECKME 3KoCcUCTEMAX CBOEM MECTHOCTY;

MOCNEACTBUS NPEANPUHUMAEMbIX AGACTBUA, NPEAOTBPALLATL UX; - yMeTb BbIAENSATH CYLLECTBEHHbIE MPU3HAKM

- pacwMpeHve  OnbiTa  AesTeNbHOCTH 3KONOTUYECKON  G1o0rMueckux NpoLIECCOoB: 06MeHa BeLecTs
Harnpas/IEHHOCTW; (meTabonuam), wuHdbOPMaUMM W NpeBpalleHus 3dHepruu,

- OBNageHne HaBblIKaMM yqe6Ho-MccnenosaTeanKoﬁ, I'IpoeKTHOl\/II n

§ 6poXKeHMS, aBTOTPOCHOro U reTepoTPOHOro TUMOB NUTaHMS,
CoUMaNbHON AeATeNbHOCTU

(hOTOCMHTE3A M XEMOCUHTE3A, MUTO3a, MEN033a,
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raMeToreHesa, aMbpuoreHesa, NOCT3MOPMOHANBHOrO
pasBUTUSI, Pa3MHOXEHWS, WHOMBMAYaANbHOrO  pa3BUTUSA
opraHm3ama (oHTOreHesa), B3aMMOJENCTBMSA reHoB,

reteposuca; AENCTBUN NCKYCCTBEHHOMO oTbopa,
CTabuUnM3MpyloWero,  ABMXKYLLErO M pas3pbiBaloLLEro
€CTEeCTBEHHOr0 oTbopa; annonaTpUYECcKoro "

CUMMATPUYECKOro BMAO0OPA30BaHUS; BIMSHUA  ABVXKYLLMX
CVN 3BOJTIOLIMK Ha reHodoHA NONy ALUA; NPUCNOCO6/IEHHOCTU
OpraHU3MOB K cpefie 0buUTaHus, YepeaoBaHUS HanpaBieHNN
3BOJIOLIMKN; KPYroBOpPOTA BELLECTB WM MOTOKA 3HEpruM B
aKocmcTeMax
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2. CTpyKTypa U coaepxxaHue obeobpasoBaTesibHOM AUCLUUMIINHDI

2.1. O6beM AUCUMIJIMHDBI U BUAbl yYe6HOMN

3a60TbI

Bua yuyebHomn paboTbl

O6beM B Yyacax

0O6beM obpasoBaTesibHOWM NMPOrpamMmbl ANCLMIIINHDI 141
B T.u.

OcHoBHOEe coaepxaHue 58
BT.Y.:

TeopeTuyeckoe obyyeHne 46
npaKTU4eckne 3aHAT1A 12
CaMmocTtosTenbHas paboTta 81
KOHCYJibTaunu 2

MpoMexyToyHas atrectaumsa 1 cemectp auddepeHUMpOoBaHHbIN
3aueTr

MpomexyTouHasa aTrecraumsa 2 cemectp (3K3aMeH)
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2.2. TeMaTUYECKUM NaH N cogepxaHne ANCUUNIINHDI

CopepxaHue yyebHoro matepuana (ocHoBHoe n npodeccuoHasibHO-OPpUEHTUPOBAHHOE),

Jlunnabl. O6wmMin NnaH cTpoenus. M'apodunbHo-rMapodobHble cBoicTBa. Knaccudukaums nMnuaos.
Buonoruyeckme dyHkumm nunnaos. AT®. CtpoeHne monekynbl AT®. bronornveckne gyHkummn ATO

HanmeHoBaHMe [nabopaTopHblie u O6bem
pasnenos v TeM npaKTUYecKune 3aHATUA, NpUKIaaHoi Moaynb (MPU HaNUYUK) yacos
1 2 3
Pazgen 1. KneTka - CTpyKTYpHO-(YHKLUUOHAabHas eqMH1LA XXUBOIro 14
Tema 1.1. OcHOBHOe coaepxaHue
Buonorusa Kak TeopeTnyeckoe obyueHue: 2
Hayka Buonorus kak Hayka. CBsi3b 61MOM0rMM C APYrMMM HayKaMu: 61oxummns, 6rodusmka, B1oHMKa, reHoreorpadus 1
np. Ponb 1 mecto 6ronoruv B popMMpoBaHMM COBPEMEHHON HAaYYHOMN KapTUHbI MMpa. 3HayYeHne B1MoNornyeckmx
3HaHWUI. VicTopus Buonorun. 3HaueHne UMToNoruv Anst passuTus 6MoONorMmM U No3HaHus Npupoabl. MeToapbl
LIMTONOrMM: MUKPOCKOMNUS, XxpoMaTorpadus, anekTpodopes, METOA MeYeHbIX aToMoB, anddepeHumansHoe
LieHTpUdYrnpoBaHue, KynbTypa KIeToK
Tema 1.2. Obwas |OCHOBHOe coaep>XaHue
Xapaktepuctmka  TeopeTuyeckoe obyudeHue: 2
KU3HK Pa3Hoo6pasme brocncteM. OpraHn3aumns GUoNornyeckmnx cucteM. YpoBHM OpraHn3aLmm 6MOoCCTEM: MOMEKYISPHO-
reHETUYECKMIN, OPraHOMAHO-KIETOYHbIN, OpraHU3MEHHbIA, NONY/ISILMOHHO-BMAOBOWN, SKOCUCTEMHbIN
(buoreoueHoTMYeCKUI), BrocdepHbIi. Hayku, naydatowme buonornyeckne 06bekTbl Ha pasHbiX YPOBHAX
OpraHusaumm xm3Hun. ObLas xapakTepuCcTMKa X13HKU, CBOWCTBA XMBbIX cucTeM. lMNpouecchl, npoucxoaswme B
brocncTemax
Tema 1.3. OCHOBHOe coaepXaHue
Buonoruueckun TeopeTudeckoe obyuyeHue: 2
BaXHble XMMUYECKMIN COCTaB KNeTKWU. HeopraHnyeckmne BelecTBa KNETKW, MX Bronormyeckas posb.
XUMmMyeckue OpraHuyeckune BellecTBa KneTku. buonornyeckme nonumepsbl. benku. CTpykTypa 1 yHKUMKM 6€1K0BOM
coeANHEeHus MOoseKynbl. DepMEHTbI, MPUHLUMM UX AENCTBUSA. YrneBoabl. buonornyeckune yHKUMM yrneBoaos.

MpakTnyeckmne 3aHATUA:

Ponb 6EJ'IKOB, Yr11eBOA0B U XXMPOB B OpraHn3Me yenoseka. ButaMuHbl n 6ronornyeckn akT1BHblE ,El06aBKVI, nx
BHayYeHWe B XXM3HW OpraHn3Ma 4enoBeka. [Mno- u aBuTaMMHO3bl UX NoCeacTBums. NpeacrtasneHme YCTHbIX
Co0bLLEHMN C npe3eHTauMel7|, NnoAroToBMEHHbLIX MO NEPEYHIO NICTOYHUKOB, PEKOMEHAOBAHHbLIX NMpenoaaBaTeneM




labopaTopHble 3aHATUSA:

JlabopaTopHas pabota "OnpenenerHne ButammHa C B NpoayKTax nuTaHns"
MoaroToBka BapMaHTOB OMbITa, HAbMOAEHME 3@ KAYECTBEHHBIMM peakUMsMK, 3anofHeHNe paboyei Tabnmupl,
MHTeprpeTaumnsi HabntoaaeMbIx ABIEHNI, GOPMYNMPOBAHUE BbIBOAOB

JlabopaTopHast paboTa «'MapodunbHO-rMapodobHbIe CBOMCTBA MMNNAOB>»
MoaroToBka BapMaHTOB OrbiTa, HAbMoAEHWE N3MEHEHMSI PaCTBOPUMOCTM NIMNMAOB, 3anosiHeHWe paboyel
Tabnuupl, MHTEPNpeTaums HabnoaaeMbIx SBNeHWN, GOpMynMpoBaHMe BbIBOAOB

Tema 1.4. OCHOBHOe copep)XaHue

CTPYKTYpHO- TeopeTtuyeckoe obyyeHue:

byHKUMOHanbHasa |[KnetouHas Teopus (T. WBaHH, M. LLnengeH, P. BupxoB). OCHOBHbIE MONOXEHWS COBPEMEHHOMN KJIETOYHOM
opraHusaums Teopun. TUNbl KNETOK: dyKapuoTuyeckas U npokapuoTnyeckas. CpaBHUTENbHAs XapakTepuCcTUKa KNeToK
KNeTok

ByKapuoT (PacTUTENbHOW, XXMBOTHOM, rpubHoi). CTpOeHMe NPOKapUOTUYECKON KneTkn. OCOBEHHOCTH CTPOEHMS!
reTepoTpodHOi M aBTOTPOHON NPOKApUOTUYECKMX KIETOK. CTPOEHME Nia3MaTuyeckon MeMbpaHbl. TpaHCropT
BELLECTB Yepe3 nia3MaTUUECcKyo MeMbpaHy: NacCUBHBIN W aKTUBHbIA. DHAOUMTO3: NMHOUMUTO3, (DaroumuTos.
Pk3ounTo3. O60M0YKA MK KNETOYHasH CTeHKA. CTPYKTypa M (PyHKUMM KNETOYHOM CTEHKWU pacTeHWUiA, rpnubos

Lutonnasma. Uutosonb. Lntockenet. OgHoMeMbpaHHble opraHonabl KNeTKu: saHaonnasmatndeckast cetb (3MNC),
annapaT FonbaXu, NM30COMbI, NEPOKCMCOMbI, BAKYONN PacTUTENbHbIX KNeTok. CTpoeHue 1 yHKUMM
0AHOMEMOpaHHbIX OpraHoOMAOB KNeTKU. KneTouHbl cok. Typrop.

MonyaBTOHOMHbIE OpraHONabl KNETKN: MUTOXOHAPUK, NNACTUAbI: XJI0PONIACTbl, XPOMOMNIACTbI, NEMKONNACTbI, UX
CTpoeHue 1 yHKUMK. SaepHbI annapaT KNeTKU, CTPoeHMe U yHKUMK.

HemeMbpaHHble opraHonabl KNeTKK: pubocoMbl, MUKPOTPYBOUKN, KNETOYHbIN LeHTp. OpraHomabl ABUKEHUS:
PECHUYKM M XKIYTUKKU. CTPoeHME U DYHKUMM HEMEMBPAHHBLIX OpraHOMAO0B KETKM

JlabopaTopHble 3aHATUS:

IlabopaTopHas pabota «CTpoeHune KNeTKkn (pacTeHus, XXMBOTHbIE, FpMbbl) 1 KNETOYHbIE BK/IOUYEHMS (Kpaxman,
KapOTMHOWMAbI, XI0PON/IACTbI, XpOMOMNACTbI)»

MpunobpeTeHne onbiTa NPUMEHEHNS TEXHUKN MUKPOCKONMPOBAHUSI NPW BbINOSTHEHMM NabopaTopHbIX paboT.
MoaroToBKa MUKponpenapaToB, HAabnoAeHNe C NOMOLLbIO MUKPOCKONA, BbISIBEHUE Pa3NMunii MEXAY U3yYaeMbiMu
06bEKTAMN, MHTEPNpPETaUNs HabntoaaeMbIX SIBNEHUA, HOPMYNMPOBaHME BbIBOAOB

JTabopaTopHas paboTta «[poHMUaeMoCcTb MeMbpaHbl (M1a3MoNn3, AenIa3MonNns)»
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MprobpeTeHne onbiTa NPUMEHEHNS TEXHUKWU MUKPOCKOMMPOBAHMSA MPY BbIMOMHEHUM NTaBOPaTOPHbIX paboT.

MNoaroTtoBka MMKpONpenapaTos, HabnoageHne ¢ NoMoLLbio MUKPOCKOMNa, BbigB1IEHNE pa3m4t-|vu71 Mexay usy4aembiMn

06beKTaMK, UHTEPNPETaLMS HabntoaaeMbIxX SBNEHNI, OpMyIMpOBaHNE BbIBOAOB

OCcHOBHOEe coaepxaHue

Tema 1.5.
CTpyKTypHO- TeopeTtuyeckoe obyveHue:
(PYHKLMOHa/bHbIE  [CTpOoeHKNEe XPOMOCOM. XPOMOCOMHbIN HAabop KNETOK, FOMONIOMMYHBIE M HEFOMOSIOrMYHbIE XPOMOCOMbI, FanionaHbIi
(hakTopbl N AMNNonaHbIA Habop. HyknenHosble kncnotbl. AHK n PHK. CTpoeHne HyKnenHoBbIX KUCIOT. HykneoTuabl.
Hac/N1eACTBEHHOCTU [KoMniieMeHTapHble a30TUCTble 0CHOBaHMS. Mpasuno Yapradda. Ctpyktypa AHK - aoBoliHasi cnvpans.
MecToHaxoxaeHne n bruonorndeckme dyHkumm OHK. JHK-3kcnepTtusa. Buasl PHK. ®yHkumm PHK B KneTke
lNpaKkTnyeckmne 3aHATUA:
PelieHne 3aaa4y Ha onpegeneHve NociefoBaTeIbHOCTU HYKe0TMAO0B
Tema 1.6. OCHOBHOe coaep)XaHue
Mpouecchbl TeopeTnyeckoe obyueHue:
MaTpPUYHOIo MaTpuuHbin cuHTe3 AHK - pennvkaums. MpuHumnbl pennnkaumm AHK. Mexanuam pennvkaummn OHK. Penapauus
CUHTE3a [AHK (nopennekaTvBHas, NocTpennekaTuBHas). Peakumm MaTpuUHOro cuHTesa. MNpuHUMN KOMNIeMEeHTapHOCTU B
peakumsix MaTpuyHoro cuHTe3a. HK 1 reHbl. FeHeTnyeckunii koa, ero CBOMCTBA. TPaHCKPUMNUMS - MaTPUYHBIN
cuHTe3 PHK. TpaHcnaumsa u eé stanbl. Ycnosus buocnHtesa 6enka. CtpoeHune T- PHK 1 koguposaHue
AMUHOKKCNOT. Ponb prbocom B BuocnHTe3e benka
MpakTnyeckne 3aHATUA:
PewweHune 3aaa4 Ha onpeaeneHne NocnefoBaTelbHOCTU aMUMHOKUCTIOT B Mosiekyne 6enka.
PewweHune 3aga4 Ha onpeaeneHne NocnefoBaTelbHOCTY aMUHOKUCTIOT B MoJieKyse 6enka B Clydae naMeHeHus
nocrnenoBaTenbHOCTU HykneoTnaos AHK
Tema 1.7. OCcHOBHOEe coaepXaHue

HekneTouHble
OpMbI XKU3HH

TeopeTuyeckoe obyueHue:

Bupycbl - HekneTouHble OPMbI XXM3HM N 0bnuraTHble napasutbl. CTpoeHMe NPOCTbIX U CNOXKHBIX BUPYCOB,
peTpoBupycoB, bakTeprodaros. XXunsHeHHoii unkn JHK-coaepxawmx Bupycos, PHK-cogepxxalumx BUpycos,
bakTepuodaros. BUY, renatut yenoseka.

BakTepuun. Obwas xapakrepucTuka. MNoHsaTue wramMM. Bupycel n 6aktepun: CXoacTBa 1M pasnnmums

MpakTnyeckmne 3aHATUA:
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BupycHble n 6aktepnansHble 3aboneBaHusi. O6Lwme NpMHUMNLI NCMNOb30BaHMS JIEKaPCTBEHHbLIX BELLECTB.
OCObEeHHOCTN NPUMEHEHMS aHTUOBNOTUKOB.

MpeactaBneHne YCTHbIX COOBLLEHMI C NPpe3eHTaUMEN, MOArOTOBMIEHHbIX MO NEPEUYHIO NCTOYHWUKOB,
peKoOMeHA0BaHHbIX NpenoaaBaTeneM

Tema 1.8. OCcHOBHOEe coaepxaHue
O6MeH BellecTB 1 [TeopeTnyeckoe oby4yeHume: 1
npeepawieHue ACCUMMAALMS U AUCCUMUISILMS - ABE CTOPOHbI MeTabonmama. Tunbl 06MeHa BELLECTB: aBTOTPOMHbIV 1
SHEPruu B KJIETKE [reTepOTPOMdHbINA, @3PO6HBIA M aHA3POBHBIN. DHEpPreTMUYeckoe obecredeHne KNeTku: npespatleHne ATO B
0BMEHHBIX npoueccax. PepMeHTaTUBHbIN XapaKTep peakumit KNeTOYHOro MeTabonnama
MepBUYHbIA CMHTE3 OpraHMYeCcKUX BELLECTB B KNeTKe. MNnacTtnyecknin obMeH. POTOCUHTES. XEMOCUHTES.
AHa3POOHbI SHEpreTUYecknii 06MeH. AHaspO6HbIE OpraHu3Mbl. BpoXxxeHne, aBTOTPOMHLIN U reTepOTPOMHLIA TUM
NUTaHns. AHaapO6HbIE MUKPOOPraHM3Mbl Kak 06beKTbl BUOTEXHONOMMK. STanbl SHEPreTU4ecKkoro obmeHa.
nmkonu3. bronormyeckoe oKNCNEeHNe, UK KNeTo4HOe AblXaHne
Tema 1.9. OCHOBHOe coaep)XaHue
PKnsHeHHbI UMkn TeopeTtudyeckoe obyueHue:
KneTkn. MuTos. KneTtouHbIn UMk, ero nepuoabl u perynaums. MNepuoabl MHTepdasbl Mx 0cobeHHocTU. AnddepeHumaums KneTkm u
Meios QPeCT KIeTOYHOro uMkia. JenexHne knetkm - Mutos. Ctaamm MMTO3a M nponcxoasiume npoueccol. KapuokmHes u
LIMTOKMHE3. bruonornyeckoe 3HayeHne MuTo3a. Meios - peaykUMOHHOE aeneHune knetku. Ctaaum meiosa. Meios -
OCHOBA MOJIOBOIO pa3MHOXeHUS. MNoBeaeHne XpoMOoCcoM B Melo3e. KpoccuHroep. bronormyeckuii CMbicn Meiosa.
DddekTbl Meiio3a. Melo3 B XM3HEHHOM LIMK/E OpraHM3MoB
KoHTponbHas pabota 2
MoneKynsipHbIN YpOBEHb OpraHM3aumnm XXMBOrO
Pazgen 2. CtpoeHue 1 pyHKUUM OpraHu3Ma 24

Tema 2.1.
CTpoeHue
opraHusma

CoaepxaHue

MpodeccmoHanbHO-OpMEHTUPOBAHHOE COAEPXKAHUE TEOPETUYECKOIO 06yUeHuMs

OOHOKNETOYHbIE opraHuaMbl. KosoHuasnbHble opraHuaMbl. MHOMOKIeTOYHbIE OpraHmM3Mbl. B3anMocBsa3b yacteun

MHOMOK/IETOYHOrO opraHuaMa. ®yHkumsi. OpraHbl M CUCTEMbI OpraHoB. AnnapaTbl OpraHoB. FOMeocTas opraHv3Ma
N ero nofAepXXaHve B NPOLECCe XXU3HeAEATENbHOCTU.
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(DYHKUMOHANbHAsA CUCTEMa OpraHoB. TKaHW pacTeHU. TKaHM XMBOTHbIX M YenoBeka. OpraHbl pacTeHuin. OpraHbl 1
CUCTEMbI OPraHOB XXWBOTHbIX M Y€NOBEKa. 3HAa4YeHNEe ONopbl, ABMXKEHUS, MUTAHUSA, AblXaHUS, TPAHCMOPTA BELLECTB,
BblAENEHMS, 3aLUMTbI. 3HAUEHME NPOSBNEHNS PA3APaXXUMOCTU U perynsaumm

[lns npodeccuit/cneumanbHOCTEN, CBA3AHHBIX C 06bEKTOM U3ydeHns "Yenosek" TEOPETUYECKMA MaTepuan TEMbI
"CTpoeHune opraHmMama" nsy4daertcs yrnybneHHo Ha npumepe opraHn3ma YenoBeka. TKaHW, OpraHbl U CUCTEMBI
OpPraHoOB PacTEHUI M XXMBOTHbIX pacCMaTpUBaloTCs 0630pHO

OCHOBHOE cofiepXaHue rMpakTUyecKkoro 3aHATUA:

Teopusl KNOHaNbHO-CeNeKTUBHOro UMMyHuTeTa M. dpnuxa, U.N. MeyHnkosa. NHdeKUMOHHbIe 3aboneBaHuns u
BnuaemMusi. BaxkHenwme annaemMmmn B UCTOPUK YenoBeyecTBa. BakumHaums kak npodunakTuka MHPEKLUMOHHbIX
3aboneBaHui.

MpeacTaBneHne YCTHbIX COOBLLEHMI C Npe3eHTaumMen, NoAroTOBMEHHbIX MO NEPEYHI0 UCTOYHUKOB,
peKkoMeHA0BaHHbIX npenogasaTenem

Tema 2.2. ®opMbl
pa3MHOXeHUSA
OpraHu3MoB

CoaepxaHue

MpodeccmoHanbHO-OpMEHTUPOBAHHOE COAEPXKAHUE TEOPETUYECKOIO 06yUeHus

MopMbl pa3MHOXeEHUST OpraHM3MoB. becnonoe 1 nonosoe pasMHoOXeHue. Buabl 6ecnonoro pa3sMHOXeHUA. NpocToe
eneHne Haasoe, NoykoBaHUE, pa3dMHOXeHKWE CropaMn, BEreTatTuBHoOE pa3dMHOXEHUE, CbpaFMeHTaLlI/Iﬂ,
KNOHMpoBaHue. [1of10Boe pa3MHOXEHNE.
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[lns npodeccuit/cneumanbHOCTEN, CBA3AHHBIX C 06bEKTOM U3ydeHns "Yenosek" TEOpETUYECKMA MaTepuan TEMbI
"®OpPMbI pa3MHOXEHMS OPraHM3MOB" N3y4yaeTcs yriybneHHO Ha NpUMepe opraHn3Ma YenoBeka. PaaMHo)eHne
PaCcTEHUI N XMBOTHbIX PacCMaTPMBAOTCS 0630pHO

TeMma 2.3.
OHTOreHes

PKUBOTHbIX U

OCcHOBHOEe coaepxaHue

TeopeTnyeckoe obyuyeHue:

[ameToreHes y XmnBOTHbIX. CnepMaToreHes n ooreHes. CTpoeHue NonoBbIX kKneTok. OnioaoTBOpeHuE U

MOHATUA Nr’€EHETUKA

yenoBeka PMOEpMOHanbHOe pa3BuTheE XUBOTHLIX. MNapTeHoreHes. DMbpuoreHes (Ha npuMmepe naHueTHuka). Ctagum
PMbpHoreHesa
PocT 1 pa3BuTHe XMBOTHbIX. MOCTIMOpHOHaNbHBIM Nepuoa. MNpsiMoe 1 HenpsiMoe passuTHe. Pa3Butue C
MeTaMopd030M Y 6€CnO3BOHOYHbLIX YU MO3BOHOYHBIX XXMBOTHbIX. CTaanmn NOCTIMOPMOHANIBHOrO Pa3BuTUS y
PKMBOTHBIX 1 YenoBeka. Neproabl OHTOreHe3a YenoBeka. buonornyeckoe ctapeHne n cMepTb. epoHTONOrMA

TeMma 2.4. OCHOBHOe coaep)XaHue

OHTOreHes TeopeTuyeckoe obyyeHue:

pacrenui FamMeTopuUT M cnopoduT. PasMHOXEHWE 1 pa3BUTNE BOAOPOCNEN. Pa3MHOXEHME M pa3BUTUE CMOPOBLIX PacTEHUM.
Pa3MHOXeHME U pa3BUTME CEMEHHBIX pacTeHu. PocT. Mepunoabl OHTOreHe3a pacTeHni

Tema 2.5. OCHOBHOe cogep)XaHue

OCHOBHbIE TeopeTuyeckoe obydyeHue:

"eHeTuKa Kak HayKa O HacneaCTBEHHOCTU U USMEHYUBOCTU OpPraHU3MOB. OCHOBHbIe reHeTu4YecKme MoHATUS K
CMMBOJIbI. ['eH. ['eHoTun. ®eHoTun. AnnenbHble FeHbl. AJ'IbTepHaTVIBHbIe NPU3HaKK. ,D,OMMHaHTHbIP’I n pel_l,eCCVIBHbIl‘/JI
MPU3HaKW. 'oMo3uroTa u reETEpo3nroTa. YucTas nuHus. rM6pI/IL|,bI. OcHOBHble MeToAbl FEHETUKN:
FVI6pI/1,E|,O}'IOFI/1‘-IECKMl71, LNTOJIOTMYECKMNE, MONEKYNAPHO-TEHETUYECKNE

Tema 2.6.
3aKOHOMepHOCT!U
HacnenoBaHUs

OCHOBHOe coaepXaHue

TeopeTuyeckoe obyueHue:

3akoHOMepHOCTV 06pa3oBaHuns rameT. 3akoHbl . MeHaens: MoHornbpuaHoe ckpelmsaHune. MNpasuno
IOMUHMPOBAHWS. 3aKOH eanHO06pasns NePBOro NOKOMEHWs. 3aKOH pacliensieHnst Npu3Hakos. LinTonornyeckune
OCHOBbl MOHOrMOPUAHOrO CKpeLmBaHns. M'mnoTesa YMCTOTbl raMeT. AHanusupytoLlee
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cKpelumBaHune. AMrnbpmnaHoe ckpelumMBaHme. 3akoH He3aBUCMMOro HacnenoBaHMs Npu3Hakos. MonurnbpunaHoe
HacnegoBaHME U €ero 3aKOHOMEPHOCTU

MpodeccnoHanbHO-OpUEHTUPOBAHHOE COAEpPXXaHME NPaKTUUYECKOro 3aHATUA:

PelleHve 3apay Ha onpeaeneHe BepOSTHOCTU BO3SHUKHOBEHUSA HACNEACTBEHHbIX MPU3HaKOB Mpu MOHO-, K-,
I'IOJ1VIFVI6pVI,EI,HOM N aHann3npyroweMm CKpeLmBaHnn, COCTaB/IEHNE TEHOTUMNMNYECKNX CXEM CKPeELLMBaHNA

[insi npodeccuin/cneumanbHOCTEN CBS3aHHbIX C 06BEKTOM M3ydeHns "Yenosek" HeO6XxoanM Noadbop reHeTUYECKMX
3ajlay Ha onpeaeneHne BepoSTHOCTM HACNeACTBEHHbIX MPU3HAKOB NPU MOHO-, AX-, NOJIMIMOPUAHOM U
QHANM3NPYIOLWLEM CKpeLLMBaHUK Y YesioBeka

Tema 2.7.
B3aunMoaencreue
reHos

OCHOBHOe coaep)xaHune

TeopeTnyeckoe obyueHue:

eHOTMN Kak LienocTHasi cucteMa. MHOXECTBEHHOE AeNCTBME reHOB. MNnenoTponusi. MHOXECTBEHHbIN annenmsm.
B3anmogeincTeme annenbHbIx reHoB. KoaoMMHMpOBaHWe. B3avMoaencTeme HeannebHbIX FreHOB.
KomnnemeHTapHOCTb. nucTas. MNonnMepus

MpodeccmoHanbHO-OpMEHTUPOBAHHOE COAEP)KAHWNE NPAKTUUYECKOro 3aHATUA:

PelwweHne 3apay Ha onpeaeneHe BEpOSiTHOCTU BO3SHUKHOBEHUS HACNEeACTBEHHbIX NPU3HAKOB Mpu pasfinyHbIX
TUMaxX B3aMMOAENCTBUS reHoB, COCTaB/1eHNe reHoTUNN4YeCKnX cxem CKpeLuinBaHua
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*[1ns npodeccuit/cneumanbHOCTEN CBA3AHHBIX C 06bEKTOM M3ydeHns "Yenosek" HeobxoanM noabop reHeTUYECKUX|
3afay Ha onpeaeneHne BeposSTHOCTU BO3SHUKHOBEHWUSI HACIeACTBEHHbIX NMPU3HAKOB MPY Pas/iMyHbIX TUMax
B3aMMOAENCTBUS FEHOB Y YesioBeka

Tema 2.8.
CuenneHHoe
HacnegoBaHue
npu3HaKkoB

OCcHOBHOEe coaepxaHue

TeopeTnyeckoe obyyeHue:

3akoHbl T. MopraHa. CuenneHHoe HacnegoBaHWe reHoB, HapyLLeHWe cuensieHns. XpoMOCOMHast Teopust
HacneaCTBEHHOCTW. eHeTuYecKoe KapTMpoBaHWe XpOMOCOM. MCnob3oBaHWe KPpOCCMHIroBepa A5 COCTaBNeHUs
reHeTUYEeCKUX KapT XPOMOCOM

MNMpodeccmoHanbLHO OPUEHTMPOBAHHOE COAEPXKAHUE MPAKTUUYECKOrO 3aHATUSA:

PelwweHne 3apay Ha onpeaeneHe BEpPOSiTHOCTU BO3HUKHOBEHUS HACNEeACTBEHHbIX NPU3HAKOB Mpu CLUEnIeHHOM
HacneaoBaHMM, CoCTaBneHne reHoTUNNYECKNX CXeM CKpeLmBaHunA

[Ins npodeccuin/cneumansHOCTeN, CBA3aHHbIX C 06bEKTOM U3yueHust "YenoBek" Heobxoamm noabop reHeTUYECKnX
3afay Ha onpeaeneHne BepoSiTHOCTU BO3HMKHOBEHWS HACNIeACTBEHHbIX MPU3HAKOB NPpU CLENIEHHOM
HacnefoBaHUM y YenoBeka

TeMma 2.9. NeHeTUKa
nona

OCHOBHOe coaep)XaHue

TeopeTnyeckoe obyueHue:

XpOMOCOMHbII‘/JI MEeXaHU3M OornpeaeneHna nona. AYTOCOMbI 1 NOJI0Bbl€ XPOMOCOMbI. FOMOramMeTHbIN 1
reTeporaMeTan?l non. NeHeTnyeckas CTPYKTYpa nosnoBbIX XPOMOCOM. HacnepoBaHue NPU3HAKOB, CUEMJIEHHbLIX C
MOJIOM

OCHOBHOe cogep)XaHue
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Tema 2.10. TeopeTuyeckoe obyuyeHue:

MeHeTuKa KapvoTun yenoseka. MeToabl M3y4EHUSt FEHETMKMN YETOBEKA: FeHeanornveckni, 6M3HeLoBbIN,

He/oBeKa LMTOreHeTUYeCKMIi, BUOXMMUYECKUI, MONYNSLIMOHHO-CTaTUCTUYeCKUI. HacneacTBeHHbIe 3aboneBaHus YenoBeka.
eHHblE M XPOMOCOMHbIE 60M1e3HMN YenoBeka. bonesHn ¢ HacneacTBEHHOW NPeapacnoNioXEHHOCTbIO. 3HayeHne
MEANLIMHCKON FrEHETUKM B NPEeAOTBPALLEHNN U NTEYEHUN FEHETUYECKUX 3a60eBaHNIN YenioBeKa

Tema 2.11. OCcHOBHOEe coaepxaHue

3aKkOHOMepHOCTU [TeopeTuyeckoe obyueHue:

M3MEHYMBOCTH
B3ammogzeincTeme reHotTuna v cpedpl Npu hopMmMpoBaHnm deHoTMNa. M3MeHUMBOCTbL NPU3HAKOB. KauecTBEHHbIE U
KONIMYECTBEHHbIE NPU3HaKWN. Buabl K3MEHUMBOCTU: HAacNEACTBEHHAS U HEHAC/IEACTBEHHAS. 3aKOH rOMOSIOrMYECKNX
pAZ0B B HAaCNEACTBEHHOW M3MeHuYnBocTM (H.U. BaBunos).
MoaundmvkaumoHHasi, unm heHOTUMNMYECKas U3MEHUYMBOCTb. Ponb cpeapbl B MOANMUKALMOHHON M3MEHUMBOCTY.
HopMa peakumu npu3Haka. BapmaumoHHbI psig v BapuauMoHHast KpyBasi. XapaKTepUCTka MoandUKALIMOHHOW
N3MEHYMBOCTU
HacneactBeHHas, nnm reHOTMNMYeCkas N3MEHYMBOCTb. KOMOMHATUBHAsA M3MEHUYMBOCTb.
MyTauMOHHast MU3MEHYMBOCTb. Buabl MyTauuii: reHHble, XpPOMOCOMHbIE, FrEHOMHbIE. [PUYMHBI BO3HUKHOBEHNS
MyTaumm

Tema 2.12. OCHOBHOe coaep)xaHue

Cenekuus TeopeTuyeckoe obyueHue:

OpraHu3MoB Cenekumsi Kak Hayka. MeToabl CeNneKLUMOHHOM paboTbl. [eTepo3unc 1 ero NpuynHbl. MICKyCCTBEHHbLIN OTHOP:

MACCOBbIN Y MHAMBUAYANbHbIN. Tarnbl KOMGUMHALMOHHOW cenekumn. CopT, Nopoaa, WTaMMm
ANrOpUTMbI peLLieHVe 3aaay Ha onpeaenieHne BO3MOXKHOMO BOSHUKHOBEHMSI HAaCIeACTBEHHbIX MPU3HAKOB MO

cenekunmn, cocrtaBneHmne reHoTMNNYECKUX CXeM CKpeLLnBaHnA
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Bo3HWKHOBEHUE U

KoHTponbHas pabota 2
CrpoeHure 1 dyHKUMM opraHu3ma
Pazpen 3. Teopus sponouum 10
Tema 3.1. UcTopus [OCHOBHOE coaepxaHue
5BOMIOLIMOHHOrO |1 €OPETMYECKOE 0byueHue: 1
yHEeHUA MNepBble 3BONIOUMOHHBLIE KOHLENUWK. [pagyanucTnyeckas 3BosoumMoHHasn koHuenumsa XK.b. Jlamapka. Aswxymne
CuIbl 3BOAOUMKU. KpeaunoHusM 1 TpaHchopmuaM. Cuctematumka K. JInHHes n eé 3HaveHune ans gopMnpoBaHus
naeun 3sonoLmm
MpeanockIIk1 BO3HMKHOBEHMS AapBUHU3Ma. DBOMIOUMS BUAOB B npupode. bopbba 3a cywecTsoBaHue.
EctecTBeHHbIN 0TOOP. [AMBEPreHuUmMsi NPU3HAKoB U BUA006pa3oBaHMe. OCHOBHbIE MOSTOXEHUS CUHTETUYECKOW
Teopun 3sosoumn (CT3). Ponb 3BONIOLMOHHOM TeOpUM B (hOPMMPOBAHNM Hay4YHON KapTUHbI MMpa
Tema 3.2. OcHOBHOE coaepXaHue 1
MWKpPO3BONOLMS TeopeTnyeckoe obyueHue:
MWKpPO3BOAOLMS M MAaKPO3BOSIOLMS KaK 3Tarbl 3BOOLMOHHOMO npouecca. FeHeTu4eckne 0CHOBbI 3BOSTIOLMN.
MyTaumm n KOMBMHaALMK KaK 3f1EMEHTaPHbIM 3BOMIOLMOHHBIN MaTepuan. Monynsumna Kak aneMeHTapHas eaMHuua
PBOIOUNN.
[BMxyLLmMe cunbl (pakTopsbl) 3BoMOLMKU. MyTaLMOHHBIA NPOLECC U KOMBUHATVMBHAs M3MEHYMBOCTb. Murpauus.
M3onsuma nonynaumin: reorpacmyeckast (NpoOCTpPaHCTBEHHas), bruonormyeckas (penpoaykTvuBHast). ECTeCTBEHHBI
0TOO0p - HanpaensitoWmMI hakTop 3BontounK. bopbba 3a CyLecTBOBaHWE Kak MEXaHU3M AENCTBUSI ECTECTBEHHOMO
oTbopa B nonynsaumsix. Bua n ero kputepum (npusHaku). BuaoobpasosaHue Kak pe3ynbTaT MUKPO3BOOLMM
Tema 3.3. OCHOBHOe cogep)XaHue
MakpoaBonioLms TeopeTuyeckoe obyyeHue: 2
Makpo3Bontouns. PopMbl U OCHOBHbIE HanpasneHus Makpoasontoumm (A.H. CeepuoB). MyTu OCTUXKEHMSA
bronornyeckoro nporpecca: apoMopdos, nanoagantauus, obwas aereHepaums. MeToabl U3ydeHns
MaKpO3BO/IOLIMK. 3aKOH 3apofblleBoro cxoacTBa (3akoH K. Bapa). buoreHeTuueckuin 3akoH (3. Fekkenb, ©.
Mionnep). Oblme 3akoHOMepHOCTH (MpaBusia) 3BOOLMK
Tema 3.4. OCHOBHOEe coaepxaHue 2

TeopeTuyeckoe obyueHue:
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pa3BuUTnE XXN3HU

MnoTesbl U TEOPUM BO3HUKHOBEHMS XXM3HU Ha 3eMne: KpeaLMoHN3M, CaMonpon3BosIbHOE (CMOHTaHHOE)

Ha 3emne BapoXxaeHve, CTauMoHapHOe COCTOsIHME, NaHcnepmums, 61Monoa3. Hauyano opraHuyeckor spontounun. MosenexHne
NnepBbIX KNEeTOK. JBOOUMS MeTabonmnama. DBOOUMS NEPBbIX KNETOK. MpoKapuoThbl U 3yKapuoThl. MponcxoxaeHne
MHOIOK/TIETOYHbIX OPraHNU3MOB. BO3HMKHOBEHNE OCHOBHBIX LLI@PCTB 3yKapuoT.
OCHOBHbIE YePTbl 3BOIIOLMWN PacTUTENbHOrO MUpa. OCHOBHbIE YePTbl IBOJTHOLMM XMBOTHOMO MMPa

Tema 3.5. OcHOBHOE coaepxaHue

MponcxoxaeHme TeopeTnyeckoe obyyeHue:

yenoeeka - AHTPOMONOrus - Hayka o0 YenoBeke. CUcTeMaTUYECKOe MOMOXKEHNE YenoBeka. CXOACTBO YeoBeKa C XKMBOTHBIMMU.,

aHTponoreHes OTAMYMS YenoBeka OT XXMBOTHbIX. MPSMOXOXAEHWNE M KOMMJIEKC CBA3AHHBIX C HUM MpU3HaKoB. PassuTue
rO/TOBHOrO MO3ra M BTOPOM CUrHanbHOM cncTeMbl. COOTHOLLIEHNE BUMONOrMYECKMNX U COUManbHbIX (PakTopoB B
@HTpornoreHese
OCHOBHbIE CTaaMM aHTpororeHesa. JpuonuTekn - Npeakn YenoBeka 1 YenoBekoobpasHblix 06e3bsiH. MpoToaHTpon
- NpeALeCcTBEHHMK YenioBeka. ApXaHTpOn - ApEBHENLIMI YenoBek. ManeoaHTpon - ApeBHMI YenoBek. HeoaHTpon
- YENIOBEK COBPEMEHHOMO TUMa. DBOJIIOLMS COBPEMEHHOIO Y€NOBEKa.
Uenoseyeckune pacbl. OCHOBHbIE 60MbLUME packl: eBponeonaHas (eBpasuiickas), Herpo-aBCcTpanonaHas
(skBaTOpManbHas), MOHrononaHas (a3uaTcko-aMepukaHckas). BpeMsi 1 MeCTO BO3HMKHOBEHUSI YeSTOBEYECKUX pac.
EanHcTBO YenoBeyeckmnx pac

KoHTponbHas TeopeTnyeckne acnekTbl IBOJIOLMM XKMU3HM Ha 3emne

pabota

Paszgen 4. Dkonorus

Tema 4.1. OCHOBHOEe coaep)aHue
SKonorMyeckue TeopeTuyeckoe obyuyeHue:
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PKU3HU

daKTopbl 1 cpenbl

Cpenbl 06UTaHUSi OPraHN3MOB: BOAHAs!, HA3eMHO-BO3AYLLHas!, NOYBEHHAS, BHYTPUOPraHn3MeHHas. dusnko-

MoHsTHe akonormnyeckoro daktopa. Knaccudukaums akonormyeckmux daktopos. MNpaBuino MuHuMyMa HO. Jinbuxa.
BakoH TonepaHTHocTh B. Llendopaa

XMMUYECKME 0COBEHHOCTM cpea 06UTaHNa opraHM3MoB. MpUcnocobneHnst OpraHM3MOB K XXM3HWU B PasHbIX cpeaax.

TeMma 4.2.
Monynauwms,
coobuwecTtsa.
DKOCUCTEMDI

OcHOBHOe coaepxaHue

TeopeTnyeckoe obyyeHune:

DKonornyeckas XapaKTepucTtnka suaa n nonynauun. JKofornyeckas Huwa BMaa. JKOormyeckme

XapakTepucTuku nonynsummn. Coobuiectsa n akocuctembl. broueHos n ero cTpykTypa (B.H. Cykades). Cesizn
MeXxay opraHuamMamu B buoueHo3e. CTpyKTYpHble KOMMOHEHTbI 3KOCUCTEMBI: NPOAYLEHTbl, KOHCYMEHTbI,

peayueHTbl. KpyroBopoT BELLECTB M NOTOK SHEPrM B 3KocucTeMe. Tpoduieckme ypoBHM.
AHTPOMOreHHbIE 3KOCUCTEMBI. Arpo3KOCUCTEMbI. OTIMYMS arPO3KOCUCTEM OT B1OreoLIEHO30B.

Yp6o3akocucteMbl. OCHOBHbIE KOMMOHEHTbI YP603KOCUCTEM

lNpakTnyeckne 3aHATUA:

Tpocdunyeckne Lenu u cetn. OCHOBHbIE NOKa3aTeNM 3KOCMCTEMbI. BroMacca 1 npoayKums. Dkonornyeckme
nMpamuabl Ymcen, GuomMacchl U 3Heprun. MpaBuIo NMpaMUabl SHEPT UK.

PelLeHne NpaKTUKO-OPUEHTUPOBAHHbIX PacHETHbIX 3a4aHWUI MO NEPEHOCY BELLECTBA M SHEPTUM B 3KOCUCTEMAX C
cocTaBneHne Tpohmyeckmx Lenen u nupammna 6moMacchl U SHeprm

TeMma 4.3.
Buocdepa -
rnobanbHas
9KONIoOrnyecKas
cucreMa

OCHOBHOe cogep)XaHue

TeopeTuyeckoe obyyeHue:

Brocdepa - xmBas obonouka 3emnn. Pa3sutue npeactaBneHnn o bnocdepe B Tpyaax B.W. BepHaackoro.

O6nactn 6uocdepnl 1 €€ coctas. XKXusoe BeLlecTBo brocdepbl 1 ero GyHKumm

3aKOHOMEPHOCTM CyLiecTBOBaHMS brocdepbl. OcobeHHOCTH brocdepbl kak rnobanbHOM 3KOCUCTEMBI.
[InHaMnyeckoe paBHoBecue B brocdepe. PUTMUYHOCTL siBneHUi B Gruocdepe. KpyroBopoTbl BELECTB U
broreoxnMmyeckne Unkibl. FobanbHble skonornyeckne NpobaeMbl COBPEMEHHOCTU U MYTU UX peLIeHns

MNMpakTnyeckme 3aHATUA:

PelleHne NpaKTUKO-OPUEHTUPOBAHHbLIX PacyeTHbIX 3a4ay Ha onpeaeneHne NoLwaan HacaXaeHU ANst CHUXKEHUS
KOHLIEHTPALIMK YIIEKUCIOrOo ra3a B aTMochepe CBOEro pernoHa NpoXXmBaHus

Tema 4.4.
BnusHue
QHTPOMNOreHHbIX

OCHOBHOe coaep>kaHue

TeopeTuyeckoe obyueHue:

AHTpOMOreHHble BO3AeNCTBUSI Ha buocdepy. 3arpsi3HeHNs Kak BUA aHTPOMOreHHOro BO3AENCTBUS
(.XUMUHECKOE, PUNYECKOE, BUOIOrMYECKOE, OTXO04b! IMPOU3BOACTBA U TOTPEG/IEHMS). AHTPOMOrEHHbIE
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¢dakTopoB Ha

BO3A€eNCTBUA Ha aTMocdhepy. BozaencTeusa Ha ruapocdepy (3arpa3HeEHUS U X UCTOYHMKM, UCTOLLEHNS BOZ).

(haKTopoB Ha

3/10pOBbE
yenoseka

Guochepy BozaeictBusi Ha nuTocdepy (gerpagaums roYsbl, BOIZEHCTBUE HA MOPHBIE MO0PO4aE, HEAPAE). AHTPOMOrEHHbIE
BO3/JIEMCTBNSA Ha BUOTMYECKME COOBLLECTBA (/71€Ca M1 PacTUTE IbHBIE COOOLECTBAE, XUBOTHbIM MUD)
NMpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepXXaHMe NPaKTUYECKOro 3aHATUS:

PelleHne NpakTUKO-OPUEHTMPOBAHHbIX PACYETHbIX 3alaHWI MO COXPAHEHWUIO NMPUPOAHBIX PECYPCOB CBOErO pervoHa
NPOXXMBaHUS

Tema 4.5. OCHOBHOe coaep)xaHune

BnusHne TeopeTnyeckoe obyyeHue:

coumanbHo- 300poBbe U ero coctaBnstolime. OakTopbl, NONOXUTENBHO M OTPULATENBHO BAUSIOLLUME HA OPraHU3M YenoBeKa.

PKONOrM4yecKmnx BpeaHble NpyBbIYKK: NOCNeACTBUS U NpodunakTika. MNpobneMa TEXHOreHHbIX BO3AENCTBUIA Ha 310POBbE

yenoBeka (3NeKTpoOMarHUTHbIE Noss, 6bITOBast XMMUS, U36bITOYHBIE LWYMbI, pagvaums 1 T.n.). AaanTtaums

OpraHn3Ma 4YenoBeka K hakTopaM OKpyXKatoLen cpeabl. 3almMTHbIE MEXaHM3MbI OpraHM3Ma YesioBeka.
3aopoBbe 1 paboTocnocobHOCTb.

MpyHUMMbI hOPMMPOBaHUSA 340poBbecHeperatoLlero noseaeHns. duanyeckasl akTMBHOCTb M 340poBbe. pynnbl
300poBbsl. OCHOBbI 3aKanMBaHWs. BroxuMMYeckme acnekTbl pauMoHanbHOro nuTaHusl. MpaBuna 6Ge3omnacHoro
MCMONb30BaHMs BbITOBLIX MPUOOPOB M TEXHUYECKUX YCTPONCTB

MNMpakTnyeckne 3aHATUA:

OnpeaeneHve CyTOYHOro paLMoHa NUTaHns

Co3gaHue VIH,QVIBM,qyaJ'IbHOI‘;I NaMATKU MO OpraHn3aunm paLl,MOHa)'IbHOle (bM3VILIeCKOI7I AdKTUBHOCTU
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KoHTponbHasa pabota
TeopeTnyeckne acnekTbl 3KOI0rnm

MpodeccnMoHaibHO-OpPUEHTNPOBAHHOE cogepxXaHue (cogepXxaHne NpuUKIaaHoro Moaysns)

Paspnen 5. buonorus B XU3HU

Tema 5.1. CoaepxaHue

BUOTEXHOSIOrMM B |1 €OPETUYECKOE 0byyeHHE:

PKU3HU KaXkaoro BroTexHonorus kak Hayka u npon3BoacTBo. OCHOBHbIE HaMpPaB/eHUsi COBPEMEHHON BuoTexHonornm. Metoabl
6rnoTtexHonormn. O6beKTbl BUOTEXHONOMMU. 3TUKA BUOTEXHONOMMYECKUX U FTEHETUYECKMUX SKCMIEPUMEHTOB.
MpaBuia Noucka u aHannsa 61Mo3KONOrNYECKON MHMOPMALIMK U3 Pa3IUYHBIX UCTOYHMKOB (Hay4Hast U y4ebHo-
Hay4yHasi nMTepaTypa, CpeACcTBa MaccoBon MHhOpMaUMK, ceTb MHTEPHET 1 Apyrue)

MpodeccmoHanbHO-OpMEHTUPOBAHHOE COAEP)KAHWNE NPAKTUUECKOro 3aHATUA:

Kelicbl Ha aHaM3 MHOPMALIMM O HayUHbIX JOCTMKEHUSAX B 06/1aCTU rEHETUYECKMX TEXHOMOMMI, KIETOYHOM
NHXXEHEPUM, MULLIEBLIX BUOTEXHONOMMI. 3aluMTa Kelica: NpeacTaB/ieHNE Pe3y/bTaToOB PELLEHUs] KENCOB
(BbICTYNNIEHME C Npe3eHTaumei)
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’TeMa 5.1 obsA3aTenbHa ANg U3ydeHnsa CTyAeHTaMu Bcex npodeccuit/cneumanbHoCTeN

Tema 5.2.1. bnotexHonorum B MmegmumHe u papmMaumm

Tema 5.2.1.
buotexHonornu B
MeauLUVHE n

ConepxxaHue

lNpakTnueckue 3aHATUS:

Pa3BuTHE BUOTEXHONOMMIA B 0611aCcT MeanLMHbl M hapMaumn 1 NPUMEHEHWNE X B XXM3HW YeNOoBeKa, NOUCK U

¢apmaumm aHanM3 MHMOPMaLIMM U3 Pa3nNyHbIX MCTOYHUKOB (HayyHast 1 yuebHO-HayyHas nuTepaTypa, CpeAcTBa MacCoBOM
MHdopMaumn, ceTb HTEpPHET 1 apyrue)
Kelcbl Ha aHanu3 MHGoOpMaLMKN O pa3BUTUM BMOTEXHOMOMMIA B MeamumHe 1 dapmaumm (no rpynnam)
BawmTa Kelca: MpeacTaBneHne pesynbTaToB peLEHNs KeNcoB (BLICTYMIEHNE C NPe3eHTaumen)
Tema 5.2.3. CoaepxaHue
buotexHonormm n [[lpakTnyeckme 3aHATus :
pacTteHus Pa3BuTME BUOTEXHOMNOTMI C UCMONBb30BAaHUEM PACTEHWIN, MPUMEHEHME NPOAYKTOB BUOTEXHOMNOTMN B XU3HU

uenoBeka, NOUCK U aHann3 MHOpMaUMK U3 pasnNYHbIX UCTOYHUKOB (HayyHas 1 y4ebHO-Hay4dHas nuTepaTypa,
CpeacTBa MaccoBon MHMOPMaUMK, ceTb IHTEPHET 1 apyrue)
Kelcbl Ha aHanu3 MHGopMaLmM 0 pasBUTUN BUOTEXHONOMMIA C MCMONIb30BaHWEM pacTeHui (No rpynnam)

BawwmTa Kenca: MNpeacraBneHve pesynbTaToB peLlEHMs] KeNCcoB (BbICTYN/IEHNE C Npe3eHTaumnen)
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Tema 5.2.4.
buoTtexHonornm B
MPOMBbILLIEHHOCTU

CoaepxxaHue

MpaKkTnyeckne 3aHATUA:

Pazsutne I'IpOMbIUJJ'IeHHOl‘/II 6roTexHonorMn n ee NpMeHeEHNE B XXU3HU YENOoBEKA, NMOUCK U aHa/Tn3

MHMOPMaLMKM U3 Pa3NYHbIX MCTOYHMKOB (HayyHas M y4ebHO-Hay4yHasi nMTepaTypa, CpeacTBa MaccoBom
MHbOopMaumu, ceTb UHTEpHET 1 apyrue)
Keficbl Ha aHanu3 MHoOpMaLUMM 0 Pa3BUTMM NPOMBILLIIEHHON BUoTexHoNoruik (No rpynnam)

BawwmTa Kerca: MNpeacraBneHve pesynbTaToB pelleHnst KencoB (BbICTYNIEHME C Npe3eHTaumnen)

TeMma 5.2.5.
CouuasnbHo-
STUYECKUe

AcneKTbl
6uoTexHonormm

CopepxxaHue

lNpakTnueckue 3aHATUS:

BTUyeckne acnekThbl pa3BUTUA B61OTEXHONOTMI 1 npnMeHeHne Ux B XMU3HU 4YenioBeka, NONCK U aHanus3

MHMOPMaLMM U3 Pa3NNYHbIX MCTOYHMKOB (HayyHas M y4ebHO-Hay4yHasi nMTepaTypa, CpeacTBa MaccoBon
MHbopMaummn, cetb HTEpHET 1 apyrue)
Keficbl Ha aHanu3 nHbopMaummn 06 3TUYECKMX acnekTax pa3BuTns GuotexHonorui (No rpynnam)

BawmTa Kerca: MNpeacraBneHne pesynbTaToB pelleHnst KEMCoB (BbICTYMEHNE C NPe3eHTaumnen)

OcHOBHOe cogepXaHue

Pazpen 6. bnoakosnornyeckme nccneaoBaHus

Tema 6.1.
OCHOBHblEe MeToAbl
6rnoakonorm4yecku
X MccneaoBaHum

OCHOBHOe cogep)XaHue

TeopeTuyeckoe obyyeHue:

Hay‘-IHbII‘/i meTtoa. Metoabl 61Mo3KoNOrMYecKnx VICC}'Ie,Cl,OBaHMl‘/JI: nonesble, na60paTopr|e, 3KCNEPUMEHTAlIbHbIE.

MOHUTOPUHI OKpY>KatoLLeN Cpeabl: NTOKaNbHbIN, perMoHanbHbIi U rnobanbHbii MeToabl Nomcka, aHanusa u
06paboTkn MHOpMaLUMM O MPOEKTE B Pa3NNYHBLIX MCTOYHMKAX

JlabopaTtopHble 3aHATUS:

MocTaHoBKa Lenu, 3aaad, BblABUKEHNE rMNOTe3bl, NPOBEAEHNE IKCNEPUMEHTA MO onpeaeneHnto ONTUManbHbIX
YCNOBUIA AN pocTa U (U3MONOrMYECKON akTUBHOCTU APOXOKEBBIX KNETOK. BbisiBNEHWE 3aKOHOMEPHOCTEN,
cbopMynmpoBaHue BbIBOAOB U MPOrHO30B.

JTabopaTopHble paboTbl Ha BbIGOP MO MUHKM rpynnam:

1. BnunsHue TemMnepaTypbl Ha pocTa U (U3MOIOMNYECKYIO aKTUBHOCTb APOXOKEBBIX K1ETOK

2. BnusaHue yrneBoaoB Ha pocTa 1 h13noIorMyeckyto akTMBHOCTb APOMXOKEBbLIX KNETOK
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3. CoyeTaHHOEe BAUSIHUE TeMnNepartypbl U YyrnesoaoB Ha poCTa U (bVI3VIOJ'IOFVI‘-IeCKYIO AKTUBHOCTb APOXOKEBBIX

OcHoBHOEe coaepxaHue

TeMma 6.2.
Buoskonornyecku
SKCMNEepUMeHT

lNMpakTuyeckoe 3aHATHE

0630p TeM y4ebHO-MCCeaoBaTeNbCKMX NPOEKTOB. Bbibop y4ebHO-MCCeaoBaTeNbCKOrO NPoeKTa U3
NpeasioXXeHHbIX. POpMUPOBaHNE KOMaH/bl MPOEKTa. AITOPUTM BbIMOSIHEHUS MPOEKTa.
Kakaasi rpynna BbIGUPAEeT OAMH U3 BapUaHTOB Y4ebHO-MUCCIEA0BATENBCKMX NPOEKTOB:

1. OueHka KayecTBa aTMOC(EpPHOro BO3ayxa
2. OueHka Ka4yecTBa No4YB METOAOM (PUTOTECTUPOBaHUS

3. OueHka kadecTBa BOA NOBEPXHOCTHbIX BOAOEMOB MO OpraHONENTUYECKMM U CI)VI3VIKO-XVIMVI‘-I€CKVIM

CBOMCTBaM

4. BnusiHne MAB Ha poCcT U pa3BUTUE CEMSIH BbICLUMX PAacTEHWM

5. BnusiHMe coneBoro 3arpsisHeHUst Ha POCT M Pa3BUTUE CEMSIH BbICLLUMX PacTeHMiA
[1lepBbIvi 3Tar BbIO/THEHNS MPOEKTA.
Ob6ocHOBaHME aKTyanbHOCTU BbIGpaHHONM TeMbl. BbisiBneHne npobnembl nccneaoBaHns, hopMynpoBaHve
runoTesbl. Beibop MeTogoB nccnenosaHus. Belibop Touek otbopa npob Ha TeppUTOpUMU UCCIedoBaHMS.
MocTaHoBKa Lenen n 3aaad uccnepoBanns. OnpeaeneHne hopMbl NPeaCTaBeHUst PE3yNbTaTOB UCC/IEA0BAHUS.
OnpepneneHne 3TanoB U COCTaB/IEHUE NaHa NUCCneaoBaHus

JlabopaTopHble 3aHATUS

BTopou 3Tarn BbIlO/IHEHHS MPOEKTA.! NMOAroTOBKa HeobxoamMMOM nocyabl U MaTepuana ans sKCNepuMeHTa,
npoBeAeHNe 3KCNEPUMEHTA, NepUoaNYECKast MpoBEPKa TEUEHUS 3KCnepuMeHTa/ cbop MaTepuana B BbIOpaHHbIX
Toukax oTbopa npob

T,DETI/Il;Il 37aril BbIMNOJIHEHNA MTPpoeKTa. nony4vyeHne nepBuYHbIX 3KCNEPUMEHTA/IbHbLIX AaHHbIX, MPOBEAEHUE
CTaTUCTUYECKON 06p860TKVI NONy4Y€HHbIX AaHHbIX

L/ETBepr/ﬁ 374ar1 BbIlMIOJ/IHEHUA MTPOEKTA.” BblABNEHUE 3aKOHOMepHOCTeI71, CbOpMy}'IMDOBaHVIe BbIBOAOB ”
MPOrHO30B, OLEHKa Ka4eCTBa Uccrieayemoro obbekTa no pe3ynbTataM 61O3KOMOrMYeCcKoro aHann3a

lNMpakTuueckne 3aHATUA

3awmTa npoeKTa. MNpeactaBneHue pe3ynbTaToB BbINOHEHMUS y‘-le6H0-VICC}'IeD,OBaTe}'IbCKVIX MPOEKTOB

(BbICTYN/IEHNE C Npe3eHTaumein)

MpomMexyToYyHas aTrectauus (3K3aMeH)

Bcero

81
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3. YcnoBusa peanm3aumm nporpamMmmbl o6uieob6pasoBaTesibHOM AUCUUIMJINHDI

3.1. [Ana peanusauuMum nporpaMmbl AUCUUIJIMHBI NpPeayCMOTPEHbI
cnenyrowme cnewumasnbHbie NoMeLLeHUs:

KabwHeT «buosiorm», OCHaLWlEHHbIN o06opyaoBaHMeM: Mebenb, [A0ocCKa, Men,
HarnsaHble Nocobus (KoMnnekTbl y4ebHbIX Tabnmu, NnakaToB), TEXHUYECKMMU CpeacTBaMm
0by4yeHuns: KOMNbIOTEP C YCTPOMCTBAaMM BOCNPOU3BEAEHNS 3BYKA, MPUHTEP, MynbTUMeana-
MPOEKTOP C 3KPaHOM, yKa3Ka-Npe3eHTep As Npe3eHTaumn.

Jlabopatopusi, OCHalleHHass 060pyAOBaHMEM Ansl  MNPOBEAEHMSI  3aHSATUN:
MWUKPOCKONbI, CEKYHAOMEP, TOHOMETP, nabopaTtopHas nocyaa (npobupkn, NoACTaBKM Ans
Npo6bUPOK, MUHLETbI, NecoK, CTYMKNW C NecTukaMu, NpeaMeTHble W MOKPOBHble CTEKNa,
CTEKNSIHHbIE MasIoYKK, MpenapoBasbHble Wrabl, (GunbTpoBanbHas 6yMmara (candgeTtkn),
CTaKaHbl) TMNEPTOHUYECKMI PacTBOp Xnopuaa Hatpus, 3%-Hbli pacTBOp nepokcuaa
BOAOPOAA,pacTBOp MoAa B MOAMCTOM Kanuu, FULUEPUH, KNyOHU kapTodens, NUCT 3n1o4eu
KaHaackon, nnoa psibuHbl OObIKHOBEHHOM (psibMHBI MM TOMaTa), JIyK penyaTbi,
pa3BefeHHbIE B BOAE APOXOKMN);

3.2. UudopmaumoHHoe obecneueHue peanunsaumm nporpamMmbl

1. na peanusaumMm nporpaMmbl  6MbnMoTeuHbin  oHA  0bBpasoBaTeNbHOM
opraHu3aunmn UMeeT neyvaTHble U/UNn 3N1eKTPoHHbIe 0bpa3oBaTesibHble U MHPOPMaLNOHHbIE
pecypcbl, PEeKOMEeHAOBaHHble AN WCMONb30BaHWS B 00pa3oBaTeNbHOM rpouecce, He
cTapLue nATv NeT C MOMEHTa U3aHus.

2. PekoMeHayeMble neyaTHble M34aHus Mo peanu3aunn obuieobpasoBaTenbHON
AVCLMNANHBI NpeacTaB/ieHbl B METOANYECKMX peEKOMEeHAAUMAX Mo opraHn3aumnn obyyeHus.
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4. KOHTpPOJIb 1 OLleHKa pe3yJ/ibTaTOB 0CBOEHUs 06weo6pa3oBaTesibHOM
AVNCLMUINJINHDI

KoHTponb M oueHKa pe3ynbTaToB OCBOEHMS 06Le0bpa3oBaTe/bHON AUCLUMNHBI
PacKpbIBAlOTCA 4Yepe3 AUCUUMNIIMHAPHBIE pe3ynbTaTbl, HanpasneHHble Ha (HOpMUpPOBaHUE
06Wwmx 1 npodeccmoHanbHbIX KOMMNETEHLMIN MO pa3denaM U TEMaM CoAep)KaHusl y4ebHoro
MaTepuana.

Paspen/Tema Twn OUEHOYHbIX MEPOMPUATUN

Pasgen 1. Knetka - KoHTponbHas paboTa "MonekynsipHbii
CTPYKTYPHO-(YHKUMOHAaNbHas ypOBEHb OpPraHM3aLmnm XX1Boro"
eAnHuLa XMBOro

Tema N21.1. Buonorus kak Hayka

3anonHeHne Tabnuupl C oNUCaHMEM METOA0B
MWUKPOCKONMPOBaHMSA C UX JOCTOMHCTBaMM U
HepocTaTKaMu. 3anonHenne Tabnuubl «Bknaa
lYYEeHbIX B pa3BuTue bruonorumn»

Tema N21.2. 3anonHeHne CpaBHUTENbHOWN Tabnuubl
06Las XapaKTepUCTUKA XXM3HW  |CXOACTBA M Pas/IMynii XXUBOTO M HE XMBOro
Tema N291.3. (DpOHTaNbHbIA OMpoc

Buonorunyeckn BaxHble MoAroToBKa YCTHbIX COOBLLEHNI C
XMMUYECKNE COeaNHEHNS NpeseHTaumell

BbinonHeHne 1 3awmTta nabopaTtopHbIX paboT:
«OnpepenerHve ButamnHa C B npoayKTax
NUTaHUS»,

«'mapodunnbHo-rmapodobHble cBOMCTBA
MMNUAoB»

Tema N21.4. OueHnBaeMast ANCKYCCUS MO BONpocaM
CTpYyKTYpHO-(PYHKLMOHa bHas Inekumnm

OPraHM3aLmns KIeTok PaspaboTka MeHTa/bHOI KapTbl MO

KnaccumKaumm KNeToK U UX CTPOEHUIO Ha
Npo- U 3yKapMoTUYEeCKUX U Mo LapcTBaM B
MWHKM rpynnax

BbinonHeHue u 3awmTa nabopaTtopHbIX paboT:
«CTpoeHune KNeTKN (pacTeHUs, XUBOTHbIE,
rpubbl) N KNETOYHbIe BKOYeHMS (Kpaxmarn,
KapoTUHOWMAbI, XSI0POMACTbl, XpOMONAACTbI)>»,
«[poHMUaeMocTb MeM6paHbl (Na3Monus,
[1enna3Monm3)»

Tema N91.5. DPOHTANbHbIN ONpocC
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CTpYKTYpHO-bYHKLMOHASbHbIE
bakTOpbl HACNEeACTBEHHOCTH

Pa3paboTka rnoccapus PelueHne 3agad Ha
onpegeneHue nocneaoBaTenbHOCTU
HYKEOTMAOB

Tema N°1.6.
Mpoueccbl MaTPUUYHOIO CUHTE3a

DpoHTanbHbIN onpoc TecT «lpouecchl
MaTpUYHOro CUHTE3a» PelleHune 3agady Ha
onpegeneHue nocneaoBaTenbHOCTH
AMWHOKUCNOT B Monekyrne 6enka
PelweHve 3aaa4y Ha onpeaeneHune
NnocnefoBaTebHOCTU aMUHOKUCIOT B
Monekyne 6enka B cnyvae naMeHeHns
nocneaosaTtenibHOCTU Hykneotnaos AHK

Tema N°1.7.
HekneTtouHble OpMbI XKN3HU

(DpoHTanbHbI onpoc MoaroToBka YCTHbIX
COO06LLEHMI C Npe3eHTaumel (BUPYCHbIE 1
b6akTepuansHble 3aboneBaHns. Obume
NPUHLMNBLI UCNOSIb30BaHUS IEKAPCTBEHHbIX
BeLects. OCO6eHHOCTU NpUMeHeHUs
QHTMOBNOTUKOB)

Tema N21.8.
O6MeH BelLLecTB 1 nNpespalleHme
SHEepruu B KeTke

(DPOHTANbHbIN ONpoc
3anonHeHne cpaBHUTENbHOWN TabnuLbl
XapaKTepUCTUK TUNOB 0bMeHa BELLECTB

Tema N91.9.
PKU3HEHHbIM UMK KNeTku. MUTos.
Meio3

O6cy>xaeHne Nno BonpocaM nekumun PaspaboTka
NEHTbI BPEMEHU >KU3HEHHOrO LMK

Pazpen 2. CtpoeHue un
¢dyHKUUM opraHu3Ma

KoHTponbHas pabota "CrpoeHne u pyHKUnU .
opraHu3ma

Tema N92.1.
CTpoeHue opraHu3ma

OueHnBaeMas anckyccust PaspaboTtka
MEHTaNbHON KapTbl TKAHEN, OPraHoB U CUCTEM
OpraHoB OpraHn3MoB (pacTEHUS, XXUBOTHbIE,
UEI0BEK) C KPaTKOW XapaKTepUCTUKOW MX
cbyHKUMI MoaroToBKa U NpeAcTaBneHne
YCTHBIX COOBLLEHWNIA C NPE3EHTaLIMEN
(UMMYHUTET, MHPEKUMOHHbIE 3ab0neBaHus,
BNMAEMUM, BaKLMHALMS)

Tema N92.2.
DOpPMbl Pa3MHOXEHNS OPraHNM3MOB

DpoHTaNbHbIVA ONpoC 3anonHeHne TabnuLibl C
KpaTKON XapaKTEPUCTUKOW 1 NpUMepaMu
(hOpM pa3MHOXXEHMSI OPraH13MOB

Tema N92.3.

Pa3paboTka NeHTbl BpEMEHU C
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OHTOreHes XXMBOTHbIX W YenoBeKa

XapaKTEPUCTMKON 3TanoB OHTOreHe3a
OTAENBbHOM rPYNNOMN XUBOTHBIX M YesloBeKa Nno
MUKporpynnam Tect/onpoc

Tema N92.4.
OHTOreHe3 pacteHuu

CocTaBieHME XKM3HEHHBIX LIMKIIOB pacTEeHWIA
no otaenam (MOXOBUAHbIE, XBOLEBUAHbIE,
NanopoTHUKOBUAHbIE, FO/IOCEMEHHbIE,
NOKPbITOCEMEHHbIE)

Tema N92.5.
OCHOBHbIE MOHATUS FTEHETUKMN

Pa3paboTka rnoccapus Tect

B3anmogelicTene reHoB

Tema N92.6. (DpOHTaNbHbIA OMpoC

3aKOHOMEPHOCT TecT No BonpocaM nexkuun PelleHune 3aaay Ha

HacneaoBaHns onpeaeneHne BePOSTHOCTU BO3HUKHOBEHMSI
HACNeACTBEHHbIX NPU3HAKOB NpW MOHO-, AW-,
NOAUrMGPUAHOM M aHANM3UPYIOLLEM
CKPELUMBAHNM, COCTaBMIEHNE MEHOTUMNYECKMX
CXEM CKpeLuMBaHus

Tema N292.7. TecT

Pa3paboTka rnoccapus PelleHune 3aaady Ha
onpefeneHne BepOATHOCTU BO3HUKHOBEHUS
HaCNeACTBEHHbIX MPU3HAKOB NMPU Pas3NyHbIX
TUMAax B3aUMOAENCTBUSA FreHOB, COCTABNEHNE
FEHOTUMUYECKUX CXEM CKpELLBaHUS

Tema N92.8.
CuenneHHoe HacneaoBaHue
NPU3HaKoOB

TecT

Pa3paboTka rnoccapus PeleHne 3agay Ha
ornpeaeneHne BeposaTHOCTU BO3HUKHOBEHUS
HacneACTBEHHbIX NPU3HaKOB Mpu CLUEn/IeHHOM
HacnegoBaHMN,COCTaB/IEHNE reHOTUMNYECKUX
CXEeM CKpeLumBaHus

Tema N92.9.
"eHeTUKa nona

Tect

Pa3spaboTka rnoccapus PelieHne 3agad Ha
onpeaeneHne BeposiTHOCTM BO3HUKHOBEHMS
HacneACTBEHHbIX MPU3HAKOB, CLIEM/IEHHBIX C
MOJIOM, COCTaB/IEHNE FEHOTUMMYECKUX CXEM
CKpeLumBaHms

Tema N92.10.
eHeTUKa yenoBeka

Tect
Pa3paboTka rnoccapus
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PelleHve 3afiay Ha onpeaeneHne BepoSITHOCTH
BO3HWKHOBEHWUSI HAaCNEACTBEHHbIX NMPU3HAKOB,
MCNonb3ys METOMbI FEHETUKM YENOBEKA,
COCTaB/IEHNE FEHOTUMUYECKUX CXEM
CKpeLumBaHns MoAroToBKa YCTHbIX COOBLLIEHWIA
C Npe3eHTaumnein 0 HacneaCTBEHHbIX
3aboneBaHNsaX YenoBeka

Tema N92.11.
3aKOHOMEPHOCTU M3MEHUYMBOCTU

TecT
PelleHne 3agad Ha onpeaeneHue Tuna

MyTaunn nNpu nepeaavye HacneaCcTtBeHHbIX
NPU3HaKOB, COCTaB/1EHNE NreHOTUMNYECKNX
CXEM CKpeLlnBaHUA

Tema N92.12.
Cenekuus opraHn3mMoB

Tect

PazpaboTka rnoccapus PelieHve 3agay Ha
onpeaeneHne BO3MOXXHOMO0 BO3HUKHOBEHWNS
HacneaCTBEHHbIX NPU3HAKOB MO cenekumu,
COCTaB/IEHNE FEHOTUMNYECKNX CXEM
CKpeLLnBaHNS

Pasgen 3. Teopus asonoummn

KoHTponbHas pabota "TeopeTnyeckue
aCneKTbl 3BOSOLNN XU3HWN Ha 3emne"

Tema 3.1.
NcTopms 3BONIOLMOHHOIO YYEHUS

(OpPOHTaNbHbIA ONpPoC
Pa3paboTka NeHTbl BpEMEHU pa3BUTUS
SBOJIIOLIMOHHOIO YYEHMSI

Bo3HvKkHOBEHME N pa3BuTHe
PKU3HW Ha 3emne

Tema 3.2. (DpOHTaNbHbIA OMpoc
Mukpo3Bonouns PazpaboTka rnoccapus TepMMHOB
Tema 3.3. OueHnBaeMasi AUCKyccus
Makpo3Bonouns Pa3paboTka rnoccapusi TEpMMHOB
Tema 3.4. (DpOHTaNbHbIA OMpoc

[MoaroToBka v npeacTaBneHne yCTHOro

COOOLLEHNS N NEHTBI BpeMEHN BO3HUKHOBEHUA
M PasBUTUA XXUBOTHOIO U PacTUTESIbHOIro0 MMUpa

Tema 3.5.
MpouncxoxaeHne vyenoseka -

AHTPOMNoOreHes

(DPOHTasNbHbIN ONpoc

Pa3paboTka NEHT BPEMEHWN N MEHTAbHbIX
KapT Ha BbI6OP:

"DB0ONOUMNS COBPEMEHHOIO Yenoseka", "Bpems
M NyTN pacceneHns Yyenoseka rno nnaHete",
"BnusHue reorpacmyeckon cpeapl Ha
Mopdonorno n pusnonoruto yenoseka",

"UenoBeyeckme pachl", obcyxaeHne
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Pazaen 4. Sxonorusa

KoHTponbHas pabora "Teopetuueckune
acnekTbl 3Koa0rMu"

Tema 4.1.
DKonornveckmne akTopbl U cpeasbl
DKU3HW.

TecT No 3KoNorMyeckum akTopam v cpeaam
DPKU3HW OpraHM3MoB

Buocdepa - rnobanbHas
BKOSIOrMyeckas cmcrema

Tema 4.2. CocTaBnieHne CxeM KpyroBopoTa BeLlecTs,

Monynaums, coobuwecTsa, MCMonb3ys MaTepuarnsl nekumm

PKOCUCTEMBI PellieHne NpaKTUKO-OPUEHTUPOBaHHbIX
pacyeTHbIX 3afiaHNi NO NEPEHOCY BELLECTBA U
SHEPrnM B 3KOCUCTEMAX C COCTaB/IEHME
TpoMYeCKMxX Lener u nupammng 6uomacchl n
SHeprum

Tema 4.3. OueHnBaeMas AMCKyccus

TecT

PelleHne NpaKTUKO-OpPUEHTUPOBAHHbIX
pacYeTHbIX 3371a4 Ha onpeaeneHVe nioLaam
HACAKAEHUI AN CHUXKEHUSI KOHLIEHTpaLMu
YrNIEKMCIOro rasa B aTMochepe CBOEro

permoHa nNpoXxxmBaHmA
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Tema 4.4.
BnnsHmne aHTPOMOreHHbIX
¢hakTopoB Ha buocdepy

Tema 4.5.

BnusHue coumansHo-
aKONOrnyeckmx (hbakTopos Ha
300pOBbE YerioBeka

* MpodeccnoHanbHo-
OpUEHTUPOBaHHO
cogepxaHue Pazpen 5.
Bbuonorna B Xu3Hu
*Tema 5.1
BroTexHonorum B XunsHu

*Tema 5.2.1.
BuoTexHonormm B MeguumHe U

dapmaumm

*Tema 5.2.2.
BuoTexHonormm u >XMBOTHbIE

*Tema 5.2.3.
BuotexHonorun n pacteHus

Tect

PelueHne npakTUKO-OpUEHTMPOBAHHbIX
PaCcUYeTHbIX 3a/laHWIN MO COXPaHEHUIO
NPUPOAHBLIX PecypcoB CBOErO pernoHa
NPOXMBaHNUS

OueHunBaeMas aucKyccust BoinonHeHns
npakTUYeckmx 3adaHui: "Onpeaenexune
CYTOYHOro paumoHa nutaHus",
"Co3gaHune nHaMBMayanbHON NaMsiTky no
opraHu3auuy paunoHanbHON du3nyeckom
aKTUBHOCTK"

BbinonHeHne nabopaTopHoi paboTbl Ha
BbI6Op:

"YMcTBEHHas paboTocnocobHoCTL",
"BnmsaHune abnotmyeckmx akTopoB Ha
yenoBeka(HM3KNE N BbICOKME
TemnepaTypsbl)"

3awmTa Kelca: npeacTaBneHve pesynbTaToB
peLeHnst KEMCOB (BbICTYMNNIEHNE C
npe3seHTauunen)

BbinonHeHWe keica Ha aHann3 nHgopMaumm
0 Hay4HbIX AOCTMXKEHUSX B 0bnactu
rEHETUYECKMX TEXHOJOMMIN,KNETOYHOM
NHXXEHEPWM, MULLEBBLIX BUOTEXHONOrMI (MO
rpynnam), NpeacTaBneHne pesynbLTaToB
peLleHnst Kemcos

BbinonHeHWe kelica Ha aHanu3 nHdopMaumm
0 pasBUTUKN BUOTEXHONOMNIA B MEAMLIMHE U
dapmauum (no rpynnam), NpeacTaBneHne
pe3ynbTaToOB peLleHnsl KencoB

BbinonHeHuWe Kkelica Ha aHanu3 nHdopMaLmm
0 pasBUTUKN BUOTEXHONOMNIA C
NCMO/Ib30BaHNEM XXUBOTHbIX, NPUMEHEHME
NPOAYKTOB BUOTEXHOMOMMU B XKU3HM
yenoseka (No rpynnam), npeacraBfieHne
pe3ynbTaToOB peLleHunsl KencoB

BbinonHeHuWe Kkelica Ha aHanu3 nHdopMaLmm
0 pasBUTUKN BUOTEXHONOMNIA C
MCMNOJb30BaHMEM pacTeHuii (No rpynnam),
npeacTaBneHne pesynibTaToB peLleHust
KelncoB
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*Tema 5.2.4.
MpomblLleHHas buoTexHonorns

*Tema 5.2.5.
CoumanbHO-3TUYECKME aCMNEKTHI
6MOTEXHONOM UM

Pasnen 6.
Buosakonoruyeckue

TeMma 6.1.
OcHoBHble MeTOoAbI
6103KONOrNHECKNX
nccnenoBaHui

Tema 6.2
Broakonornyecknin akCcnepumeHT

BbinonHeHWe keiica Ha aHanm3 uHgopmaumm
0 PasBUTUM NPOMBILLIEHHOW BUOTEXHONOIMI
(no rpynnam), npeacTtaBfieHne pe3ynbTaToB
peLleHns Kencos

BbinonHeHuWe Kkelica Ha aHann3 MHGopMauum
06 3TnYecKnx acnekTax pas3BUTHs
6uoTexHonorui (no rpynnam),
npeacTaBieHVe pe3ynbTaToB peLleHUs
KencoB

MpeacraBneHune pesynbTaToB BbINOMHEHUS
yu4ebHO-nccnenoBaTenbCKMX NPOEKTOB
(BbICTYNNIEHNE C NPE3eHTaLmneN)

BbinonHeHne nabopaTopHbIX paboT Ha BbI6GOP

B MUHUrpynnax:

1. BnugaHue TemnepaTypbl Ha pocTa u
pu13nonornyeckyo akTMBHOCTb
APOMOKEBBIX KNETOK

2. BnungaHue yrnesonoB Ha pocTta U
pun3nonornyeckyo akTMBHOCTb
APOMOKEBBIX KNETOK

3. CoueTaHHOe BNnsHWE TeMnepaTypbl 1
YrNeBoAoB Ha pocTa U U3MONIOrMYecKyto
AKTUBHOCTb APOXOKEBBIX KNETOK

BbinonHeHne yuyebHo-nccneaoBaTenbCcKoro

npoekTa Ha Bblbop:

1. OueHka ka4vecTtBa aTMocdepHOro Bo3ayxa

2. OueHka KayecTBa Nnoys METoAoM
(puTOTECTUPOBaAHMS

3. OueHka KauecTBa BOA NOBEPXHOCTHbIX
BOAOEMOB MO OPraHoNenTUYECKUM U
(PU3MKO-XMMUYECKMM CBOMCTBAM

4. BnusHue MAB Ha poCT 1 pasBuTne CeMSH
BbICLUMX paCcTEHWUM

5. BnusHue coneBoro 3arpsisHeHUst Ha pocT
N pa3BUTUE CEMSH BbICLUMX PACTEHUI

BbinonHeHMe aKk3aMeHaUMOHHbIX 3a,anm7|
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