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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOM
JUCHMUILIAHBI BJ1.10 BUOJIOT S

1.1. OGnacTh NpuMEHEHHUS paboyveii mporpaMMbl

PabGouass mporpaMma AMCHUMIUIMHBI SIBISETCA YacThl0 00pa30BaTeIbHOU
nporpammbl B cootBercTBUM ¢ DPI'OC CIIO mno cnenumansuoctu 09.02.07
WHpopManoHHbIE CUCTEMBI H TPOrPaMMHPOBAHNE.

1.2. Mecto puctumuasl B ctpyktype TITICC3C:
b/1 ba3oBbie TUCIIUTIIIMHBI
b/1.10 buonorus

1.3. lenu m 3agauu AUCHUILTAHBI — TPeOOBAHUSA K Pe3yJbTaTaM OCBOCHHS
JTVCIIATUTHHBI:
B pesynbraTe OCBOCHUS AUCIUTUINHBI 00yUYAIOMIUNACS TOJDKEH YMETh:

— TMPOBOJIUTH CpPaBHEHUE XHUMHYECKOH OpraHU3allid J>KUBBIX M HEKHBBIX
OOBEKTOB.;

— CTPOUTH CXEMBbI SHEPreTHYeCKoro oOMeHa u OuocuHTe3a OesKa;

—  CaMOCTOSITEeJIbHO UCKATh JIOKA3aTEIIbCTBA TOTO, YTO KJIETKA — JIIEMEHTapHAs
KUBas CHCTEMa W OCHOBHAs CTPYKTYpHO-(DYHKIIMOHAJIbHAs E€IWHHUIIA BCEX J>KMUBBIX
OpTraHHU3MOB;

— CaMOCTOATEIbHO HAXOAWUTh OTJIMYUS MHTO3a OT Meio3a, omnpenemnss
IBOJIIOIIMOHHYIO POJIb STHX BUIOB JCICHUS KICTKH,

—  XapakKTepHu30BaTh CTANH MMOCTAIMOPHOHAIBHOTO pa3BUTHS Ha MpPUMEpPE
YeIIOBEKA;

— pemiaTh TeHETUYECKHE 3a/1a4H ;

— pa30bupaThCsi B OTHYECKUX  aCMEKTaX HEKOTOPBIX  JOCTIDKEHHH B
OMOTEXHOJIOTHH: KIIOHUPOBAHUH KUBOTHBIX M MTPOOIEMax KJIOHUPOBAHUS YCIIOBEKA;

— JIOKa3bIBaTh PaBEHCTBO YEIIOBEYECKMX pac Ha OCHOBAaHMHM HUX POACTBA U
eIMHCTBA MTPOUCXOXKICHHUS;

B pe3ynbraTe 0CBOEHUS TUCHUILUIMHBI 00y4arOIUNCS 10KEH 3HATh:

— CTpoeHHe U (PYHKIIUN PACTUTENBHBIX W dKUBOTHBIX KJIETOK;

— CTPYKTYPHYIO OpTaHH3aIUI0 OPTAHUYECKUX BEIIECTB KIETKH,

— OCHOBHBIE TOJIOKEHUS KIETOYHON TCOPHH ;

— OCHOBHBIC CTaaUM OHTOTEHe3a Ha TMpPUMEpPEe PAa3BUTHA ITO3BOHOYHBIX
KUBOTHBIX;

— OCHOBHBIE BUIBl N3MEHYHBOCTH;

— OCHOBHBIC HAIIPABJICHUSA B CCIICKIIMU paCTeHI/Iﬁ H ) KUBOTHBIX,



— OCHOBHBIC TCOPHUHU MTPOUCXOKICHNA )KU3HU HA BGMHG;

— OCHOBHBIC UCTOPHUYCCKHUEC 3BOJIIOINOHHBIC UICH,

— CPABHUTCIIbHYIO XapaKTCPUCTUKY YCIOBCKA U IIPUMATOB, CXOJACTBO U OTJIMYHL.

1.4. KoauuecTBO 4aCOB HAa OCBOEHUE NUCIIUILIINHEL:

MaxkcuManbHOU yueOHON Harpy3ku oOydaromierocs /2 yaca, B TOM YHCIIE:

— oOsi3aTenpbHAs ayauTopHas ydeOHas Harpy3ka (Bcero) 72 4acoB, W3 HHX

MPAaKTUYCCKas IMOATrOTOBKA — 38 gacos.

1.5. Ilmanupyembie  pe3yabTaThl OCBOEHUSI 00111e00pa3oBaTeIbHOM
nuctuIInHbl B cooTBeTCTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Koa n
HAaHMeEHOBaHHE
(popmupyembIx
KOMIIeTeH il

[InanupyemMble pe3y/bTaThl 0CBOCHHS JMCIUIIHHBI

Oonmue

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI peLIeHHUs
3ama4
npodecCuoHaNBHOM
JeSITeTbHOCTH
MPUMCHUTCIILHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPpy10BOr0 BOCIUTAHUS:

- TOTOBHOCTb K TPYyIdy, OCO3HaHHE
IIEHHOCTH MacTepPCTBa, TPYI0JI00ue;

- TOTOBHOCTD K aKTHBHOM
NESITETbHOCTH ~ TEXHOJIOTUYECKOH |
COLIMaIbHOMI HAaIMpaBJICHHOCTH,
CIOCOOHOCTh WHUIIMAPOBATH,
IUIAHUPOBaTh W CaMOCTOSITEIILHO
BBITIOJTHSATH TaKyIO JESTEILHOCTD;

- MHTEpeC K pa3Iu4yHbIM cdepam
po(hecCHOHANTLHOM IS TEIILHOCTH,

OBnanenue YHHUBEPCAIbHBIMU
y‘-Ie6HBIMI/I I1I03HAaBATCJIbHBIMHA
NEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe IeliCTBUA:

- CaMOCTOSITEeNbHO (hOpMyNnHpOBaTh U
aKTyaJIu3upOBaThH npo0iemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIWBaTh  CYHIECTBEHHBIN
OpU3HAK  WIM  OCHOBAaHUSA  JUIS
CpaBHEHMS, KJaccu(uKanuu u
00001IeHNS;

- ONpeNeNaTh UeNu JesTeNbHOCTH,
3aJaBaTh MapaMeTpPbl U KPUTEPUH HUX
JOCTHKEHUS;

- BBISBISTH 3aKOHOMEPHOCTH U

c(OPMHPOBAHHOCTh 3HAHUI O MecTe U
poiau OHOJOTMHM B CHCTEME Hay4yHOIO
3HaHUS; (PYHKIMOHAIBHON TIPaMOTHOCTHU
YeJoBEeKa IS pEIIeHHUs IKU3HEHHBIX
npo0Jem;

c(OpMUPOBAHHOCTh YMEHUS PACKPHIBATH
coJiep>kaHue OCHOBOTIOJIATAIOIIIUX
OMOJOTUYECKMX TEPMHUHOB U TOHSTHIA:
XKHU3Hb, KIIETKa, TKaHb, OPTaH, OPTaHU3M,
BUJI, TIOMYJIALUS, YKOCUCTEMA, OMOIIEHO3,
ounocepa; MmeraboaM3M (0OOMEH BEIIECTB
U TpeBpallleHue 3HEPruH), TOMEOCTa3
(camoperynsmusi), OuocuHTe3 Oernka,
CTPYKTYpHasi ~ OpraHu3alusl  JKUBBIX
CUCTEM, TUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCITpOU3BEICHUE  (PETPOIyKIus),
HACJIEJICTBEHHOCTD, W3MEHYHUBOCTb,
HHEPro3aBUCUMOCTb, POCT U PA3BUTHE,
YPOBHEBasl OpraHU3aIus;
c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH
coJiepyKaHue OCHOBOITOJIAT AFOLITIX
OMOJIOTUYECKUX TEOpUH U  THUIOTE3:
KJIETOYHOM, XPOMOCOMHOW,
MYTalHOHHOM, HBOJIFOLIMOHHOM,
MPOUCXOXKICHUS KU3HU U YEIOBEKa;
c(OPMHPOBAHHOCTh YMEHHSI PACKPBIBATH
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MMPpOTUBOPCUHUA B PACCMATPHUBACMBIX

SIBIICHUSX;
- BHOCHUTH KOPPEKTUBBI B
JIeSATEIbHOCTbD, OLICHUBATh

COOTBETCTBUE PE3YJbTATOB  LEJSIM,
OLICHMBAThb  PHUCKH  MOCIEACTBHIMA
NEeSITEIbHOCTH;

- pa3BHUBaThb KPEATUBHOE MBILILICHHE
MIPH PEIICHUH KU3HEHHBIX TPOOIEM

0) ©0a30oBble HCCIEI0BATEIbCKHE
aefcTBus:

- BIAACTh  HaBBIKAMH  y4eOHO-
HCCIIEIOBATENIbCKOM W TPOEKTHOMU
NeSITeNIbHOCTH, HaBbIKaMU
paspenieHus npooiem;

- BBISBJIATh MPUYMHHO-CIIECTBEHHBIE
CBS3M M AaKTyaJu3UpoBaTh 3ajJauy,
BBIIBUTATh THIIOTE3y €€ peIICHHS,
HAXOJHUTh apryMEHTHI TUIS
JI0OKa3aTeJIbCTBA CBOUX YTBEPKICHUU,
3a/laBaTh TMapamMeTpbl HW KPUTEPUHU
pelIeHus;

- aHAJIM3UPOBATh MOJIyYEHHBIE B XOJI€
pelieHus 3a1a4n pe3yNbTaThl,
KPUTHYECKU OLICHHBATh ux
JIOCTOBEPHOCT, MIPOTHO3HPOBATH
M3MEHEHUE B HOBBIX YCIIOBHUSX;

- yMeThb TIEPEHOCHTHh 3HAHUS B
MO3HABATENIBHYI0O W MPAKTHYECKYIO
00J1acTH KU3ZHEEATEIbHOCTH;

- yYMETb MHTETPUpPOBATh 3HAHUS U3
Pa3HbIX MPEeIMETHBIX o0acTel;

- BBIABUTaTh HOBBIE WIEH, MPEAarathb
OpPUTHHAIILHBIC MTOIXO0/IbI U PEIICHUS;

- CIIOCOOHOCTh HX HCHOJB30BAHUSA B
O3HaBaTEJILHOU u COLIMAJILHON
MPaKTUKE

OCHOBOIIOJIararoIre OMOJIOrHYeCKUe
3aKoHbI ¥ 3akoHOMepHocTH (I'. Menaens,
T. Moprana, H.M. Basunosa, O.
lexkenss, @. Mrwmiepa, K. Bbopa),
rpaHuIlbl UX MNPUMEHUMOCTH K IKHUBBIM
CHUCTEMaM;

npuoOpeTeHne  OmbiTa  MPUMEHEHUS
OCHOBHBIX METOJOB HAYYHOI'O MO3HAHUS,
HCIIOJIb3YEMBIX B OMOJIOTHH:
HAaOJIIONEHUS U OIHCAHMS  JKUBBIX

CHUCTEM,  IIPOLECCOB W  SBJICHUM;
OpraHu3aluu u MIPOBEICHUS
OHMOJIOTHYECKOT0 JKCIEPHUMEHTA,
BBIJIBUKEHUST ~ TMIOTE3,  BBIABICHUS

3aBUCHMOCTH MEXKIy HCCIIEeTyeMbIMH
BEJINYMHAMH, OOBSCHEHUS TOIYYCHHBIX
pe3ynbTaToB " dopmymrpoBaHU
BBIBOJIOB C HCIIOJIb30BAaHHEM HAYYHBIX
MOHATHUH, TEOPUI U 3aKOHOB;

C(OPMUPOBAHHOCTh YMEHHSI BBIIEIIATH
CYIIECTBEHHbIE  MPU3HAKH  BHUPYCOB,
KJIETOK  TPOKapuoT M  JYKapHoT;
OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpPraHW3MOB, BHJOB, OHOTCOIICHO30B H
9KOCUCTEM; OCOOCHHOCTH IPOILECCOB
oOMEHa BEIIECTB W  IpeBpaIlCHUs
SHEpPrUM B  KIeTKe, (OTOCHHTE3A,
IUIACTUYECKOTO ¥ JHEPreTHYECKOTO
oOMeHa, XeMOCHHTE3a, MUTO3a, MeH03a,

OILJIOJIOTBOPEHMUS, pa3BUTHS "
Pa3MHOXKCHHS, WH/INBUTyaTbHOTO
pa3BuTHsA  opraHu3mMa  (OHTOTEHE3a),
O60pbOBI 3a CyIIIECTBOBAHHUE,
€CTECTBEHHOTO orbopa,

BU000pa30BaHusl, MPUCIOCOOICHHOCTH
OpPraHU3MOB K Cpefie OOMTaHusl, BIUSIHUS

KOMIIOHCHTOB O9KOCHUCTEM,
AHTPOIIOTCHHBIX H3MEHEHHI B
JKOCUCTEMAX cBoOCH MECTHOCTH,

KpPYroBOpOTa BEIIECTB W TPEBpAIICHHE
sHepruu B ouocdepe;

COPMHPOBAHHOCTh ~ YMEHHS  peIIaTh
OMOJIOTUYECKHE  3a/ladl, COCTaBISATh
TCHOTUIIMYCCKUEC CXCMbl CKPCIIHBAHUA
JJISL Pa3HbIX TUIIOB HaCJICOO0BaHUA
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IMPU3HAKOB Yy OpraHu3MOB, COCTAaBJIATH
CXCMEbI TICPCHOCA BCUICCTB U SHCPIrUU B
9KOCHCTEMAax (LIeHI/I INUTaHusA, IMHUIICBBIC

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
CpeAcTBa  TIOHCKa,
aHanm3a "
UHTEPIpETANN
uHpopMaun u
nH(pOpMaIMOHHBIC
TEXHOJIOTHHI TSt
BBITTOJIHEHHST 3214
npodhecCuoHABLHOM
JeSITeTbHOCTH

B o0jsactTu UEHHOCTH HAYYHOIO
MO3HAHHUA:
- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHHS,

COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BuTHUsA HAaYKH 151
00I11eCTBEHHOM MPAKTUKH,

OCHOBaHHOTO Ha JHAJOre KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJUKYJIbTYPHOM MHUPE;

- COBEpILEHCTBOBAaHUE S3bIKOBOM W
YUTATEIbCKOM KYJIbTYpbl Kak CpeACTBa
B3aMMOJICHCTBUSL MEXIy JIIOABMHU H
MO3HAHUS MUPA;

- OCO3HaHUE LEHHOCTU HAY4YHOU
NESATENIHOCTH, TOTOBHOCTb
OCYIIECTBIISATh IIPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JESTEIIBHOCTD
WHIWBUAYAJIBHO U B TPYIIIE;
OBnanenne YHHUBEPCAIbHBIMU
y4EOHBIMU [I03HABaTECIILHBIMU
JEHCTBUSMU:

B) padoTta ¢ nHopManmeii:

- BJAJETh HABBIKAMM IOJyYEHUS

uHpOpMaLUK U3 UCTOYHHUKOB Pa3HBIX
THUIIOB,
OCYIIECTBIISITh TIOHCK, aHau3,
CHCTEMATH3aIMI0 ¥ WHTEPIPETALNIO
UHPOpPMALIUK  PA3IUYHBIX BHUIOB H
dbop™M mpeacTaBIeHNUS;

CaMOCTOSATCIIbHO

- CO3daBaTb TCKCTbI B Pa3JIMYHBIX
dopmatax c
UHPOpPMALIUK U LEJIEBOH ayIuTOPHH,
dopmy
IPE/ICTABICHUS M BU3yaTH3allUH;

- OLICHHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh  MH(pOpManuu,  ee

COOTBETCTBHUEC ITPABOBBIM U MOPAJIBHO-

YYCTOM  HA3HAYCHUMA

BBIOMpass ~ ONTHUMAJBHYIO

TUYECKUM HOpMaM;
- UCIOJIb30BATh cpeacTsa
UH(POPMALIMOHHBIX u

KOMMYHUKAIITMOHHBIX TEXHOJOTUH B

CETH)

c(hOpMUPOBAHHOCTh YMEHHI KPUTHICCKU
OIICHUBATH nHpopMaInio
OHMOJIOTrHYECKOT0o COJICpXKaHUA,

BKJIIO‘-IaIOH_[yK) HCCBI[OHay‘-IHBIe 3HAHUA
U3 Pa3IUYHbIX HCTOYHMKOB (CpeAcTBa
MacCcOBOM

uHpopManuy, Hay4YHO-

NOIYJISIPHBIE MaTepuasbl);

UHTEPIPETUPOBATE JTUYECKUE ACIIEKTHI

COBPEMEHHBIX UCCIICIOBAaHHUI B
Ouoyornu, MeTuIMHE, OMOTEXHOJOTHH;
paccMaTpuBaTh riio0anbHbIe
9KOJIOTUIECKUE poOIeMBI
COBPEMEHHOCTH,  (hopMHUpOBaTh  TIO
OTHOIICHHIO K HUM  COOCTBEHHYIO

MTO3UIIHIO;

c(OpPMHUPOBAHHOCTh YMEHHH CO3/1aBaTh
COOCTBEHHBIC IMHCHMCHHBIC W YCTHBIC
coOOIIeHUs Ha OCHOBE OHOJOTrMYECKOM
uH(pOpMaIUN 15&] HECKOJIBKUX
UCTOYHUKOB, TPAaMOTHO HCIIOJIb30BaTh

NOHATUIHBIN anmapaT OMOJIOTHH




pCeHICHUN KOTHUTHUBHBIX,

KOMMYHUKATHUBHBIX n
OpTraHHU3allMOHHBIX 3aga4 C
co0uroIeHEeM TpeOoBaHU

SPrOHOMHKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, pecypcocOepeKeHus,
NPaBOBBIX M JTHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOW 0€30MMacCHOCTH;

- BJIQJICTh HABBIKAMHU PACIIO3HABAHUS U

3alLUTHI uHpopManuy,
nH(pOpMaITMOHHOM 0€301acHOCTH
JUYHOCTH

OK 04. DddextuBHO

B3aNMMOICHCTBOBATD
u pabortath B
KOJUICKTHUBE Hu
KOMaH/Ie

- TOTOBHOCTh K CamMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTU u
CaMOOIPEIEICHUIO;

-OBJIQJICHUE  HaBBIKAaMU  y4eOHO-
HCCIIEIOBATENIbCKOM, TPOEKTHOM U
COIIMATLHOM JeSITCIIFHOCTH,
OBianenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMH JAeHCTBUAMM:
0) coBMecTHas 1eITeJbHOCTD.

-  TOHMMaTh W  HCIOJb30BATH
NIPEUMYILECTBA KOMaHIHOU u
WHIUBUIYAIbHON paboOTHI;

- IOpUHUMATh [EJIH  COBMECTHOM
JEATEIbHOCTH, OPTraHU30BBIBAaTH U
KOOPJMHHUPOBAaTh JCUCTBUS 1O €€
JOCTHKEHUIO: COCTaBJIATh  IUIAH
JEUCTBUM, paclpeneisiTb poilud ¢
y4€TOM MHEHUU Y4aCTHUKOB
o0CyXJaTh pe3yabTaThl COBMECTHOM
paboTshl;

- KOOpPAMHHUPOBATb U  BBINOJHATH
paboTy B  YCIOBUAX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYLIECTBIIATh MTO3UTUBHOE
CTpaTeruyeckoe MOBEJICHUE B
pPa3IMYHBIX CHUTYyalHUsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHue, ObITH
WHULUATUBHBIM

OBianenue YHHMBEPCAJIbHBIMH
pPeryJsiTUBHbIMHU AeHCTBUAMM:

I') NPUHSATHE ceOsl U APYTUX JIIOIei:

- NPUHAMATh MOTHBBI U apTryMEHTHI

HpI/IO6pCTCHI/I€ OITbITa MMPpUMCHCHUA
OCHOBHBIX METOAOB HAYYHOT'O ITO3HAHMH,

HCIIOJIb3yEMBIX B Ouosoruu:
HAONIOZICHUST W OMHCAHHUS  JKHUBBIX
CHUCTEM,  IIPOLECCOB W  SBJIICHUM;
OpraHu3aluu u MPOBEICHUS
OMOJIOTUYECKOTO AKCIIEPUMEHTA,
BBIJIBDKEHUS ~ TUIOTE3,  BBIABJICHUSA

3aBUCHUMOCTH  MEXAY HCCIENYEeMbIMU
BEJIMYMHAMHU, OOBSCHEHUS TOITYYEHHBIX
pe3ynbTaToOB u bopmynupoBaHus
BBIBOJIOB C HCIIOJIb30BAHUEM HAy4YHBIX
MIOHATUM, TEOPUN U 3aKOHOB




monen aHaau3ze

JpyTHux
pe3yHBTaTOB ACATCIIbHOCTH,

npu

- MpU3HABaThb CBOE IPaBO U IPAaBO
JpYTuX JIO/IeH Ha OIIUOKH;

- pa3BHUBAaTh CIOCOOHOCTH MOHHMATH
MUP C TO3UIUH JPYToro YeJIoBeKa

OK 07.
ConelicTBOBaThL
COXPaHECHHIO
OKpYKaroleun
CpeIbL,
pecypcocOepekeHUIO
, IPUMEHSTH 3HAHUS
00 U3MEHEeHUU
KIIUMAaTa, PUHITUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

a3 exTuBHO
JICVCTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

B o00J1acTH 3K0JI0rMYeCKOro
BOCITUTAHUA:

- c(hopMUPOBAaHHOCTH JKOJIOTHUYECKOU
KyJbTYpbl, = INOHUMaHWUE  BJIUAHUS
COLMAIbHO-2KOHOMHYECKHX
IIPOLIECCOB HAa COCTOSIHUE IIPUPOIHOMN
U COIMaJIbHOM

Cpenbl, OCO3HaHUE

r7100aIbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

- IUIAaHUPOBAaHUE M OCYIIECTBIICHHE
JIEUCTBUIA B OKpY)KaloIed cpene Ha
OCHOBE 3HaHMS LIeJIed YCTOWYHMBOTO
pPa3BUTHS YEJIOBEUECTBA;

AKTUBHOE

HENpUATUE  JEUCTBUH,

MMPUHOCATIINX Bpca
cpeze;

- yYMEHHUE
HeOIaronpusITHIC
MIOCIICICTBHSI peIIPUHIMAEMBIX

JIEUCTBUI, IPEIOTBPAILIATh HX;

OKpY’Karollen

IPOTHO3UPOBATH
9KOJIOTUIECKUE

- paclimpCHHC OmbITa ACATCIbHOCTU
3KOJIOrHYEeCKOM HaIpaBJICHHOCTH;

- OBJIQICHUE HaBbIKaMH y4eOHO-
UCCIIENOBATEIIbCKOW, IMPOEKTHOW U
COLIMAIBHOHN NESITEILHOCTH

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSTH
MOJIYYCHHBIC 3HAHUA I O6’bHCHeHI/I5I
OMOJIOTHYECKUX TIPOIIECCOB M SIBJICHUH,
JUISL IPUHATUSA IIPAKTUYECKUX PEIICHUM B
HOBCCHH@BHOf/i KN3HAU C HCSIIBIO
obOecrieueHuss ~ 0€30MaCHOCTH  CBOETO
3A0POBbSI U 3J0POBbA  OKPYKAOIIHUX
Jrofied, coOoIeHus 37J0poBOro obpasa
JKU3HU, HOPM T'pPaMOTHOI'O ITOBCIACHUA B

OKpYyKaroleun MIPUPOAHOMN cpene;
MMOHUMaHHNE HEO0OXOIUMOCTH
HCIIOJIb30BaAHUS JOCTH>KCHUI
COBPEMEHHOM ouosoruu u
OMOTEXHOJOTHI Il palOHaIBHOTO
MIPUPOIOTIOTB30BAHMS




2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI
B/1.10 BUOJIOI'UA

2.1. OObeM IUCHUIUIMHBI U BUIBI Y4eOHOUM pabOThI

Bup yueoHoii paboThl

O0BeM yacoB

MakcumanbHasi yueOHast Harpy3ka (BCero)

72

Ob6s3arenbHas ayJUTOpHAs yueOHasi Harpy3Ka (BCero)

72

B TOM YHCJIC:

71a00paTOpHBIE 3aHATUS (eciu npedycmMompeHo)

NPaKTUYECKHUE 3aHATHS (eciu npedycCMompeHo)

38

KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero)

KypcoBasi pabota (IIpOeKT) (eciu npedycmompeHro)

CamocrositenpHas pabora o0ydaromierocs (BCero)

[IpomesxyTounas arrecranus B popme

Hudpdepenimp
OBaHHBII 3a4YeT

2.2. TemaTudeckuil MIaH U COJEPKAaHUE JUCIUILIUHBI

Copepxanre yaeOHOTO MaTepHara,

HanmMenoBanme | mabopaTtopHbie pabOTHI M MPAKTHICCKHE
O6bem yacoB YpoBeHb
paszesnoB U TeM 3aHSTHSI, CAMOCTOSITENIbHAs paboTa OCBOCHIS
oOydJaronuxcs, KypcoBas pabora
(IpO€eKT) (eciu npedycmompeno)
1 2 3 4
Pazpen 1. Knerka — cTpyKTypHO-(pyHKIIMOHATbHAS 20
€IMHUIIA KUBOTO
Tema 1.1 Conepxanue 2
buonorus kak | CoBpeMEeHHBIE OTPACTH OMOJIOTHYECKUX 2
Hayka. OOmas | 3HaHuil. CBA3b OHONOTMU C APYTUMH
XapaKkTepUCTUKA | HAyKaMu:  Ouoxumus, Ouodusuka,
KU3HU O6uonuka, remoreorpadus u ap. Ponb u
MecTo Owomorun B (OPMHUPOBAHUH
COBPEMEHHOM HAay4YHON KapTUHBI MHUPA.
YPpoBHM OpraHu3aluy KUBOW MaTEpHHU.
OOmas XapaKTepUCTHKA KHU3HHU,
CBOMCTBA KUBBIX CUCTEM. XUMHYECKUI
COCTaB KJIETOK
[IpakTrueckue 3aHATHS 2 -
Jlaboparopnass pabota: XuMHUYECKUI
COCTaB KJIETOK
CamocrosiTenpHas padbora - -
PabGora c¢ koHcmekrom. M3yuenue
y4eOHOU JTUTEPATYPHI.
Tema 1.2. Conepxanue
CrpykrypHo- | Knerounass teopuss (T. IlIBann, M.
dbyakunonansHa | [llneiinen, P. BupxoB). OcHoOBHBIC 2 2
sl OpraHU3alusl | MOJOKEHUS COBPEMEHHOM KJIETOYHOMU
KJIETOK TEOPHHU. Turnbl KJIETOYHOU
OpraHM3aliy: TPOKAPUOTHUECKUN U
ASyKapuOTHYECKUd. OTHOKJIETOYHBIE M
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MHOTOKJICTOYHbIE OpPTraHU3MBI.
CrpoeHue MpoOKapUOTUUECKOU KIIETKHU.
CtpoeHne 5>yKapuOTHYECKOM KJIETKH.
Hexnerounsie (opMbl KU3HU (BUPYCHI,
OakTepuodarm)

IIpakTrueckue 3aHATUA
Jlaboparopnast padota «CtpoeHue
KJIETKH (PacTeHHsI, )KUBOTHBIE, TPUObI)
U KJIETOYHBIE BKJIFOUYEHUS (Kpaxmall,
KapOTHUHOUIBI, XJIOPOTLJIACTHI,

XPOMOIIJIACTHI)»

[TonroroBka MHUKpPOIPENapaToB,
HaOJI0ZICHNE C MOMOLIbI0 MUKPOCKOIIA,
BbISIBIICHHUE paznuumii MEXTY
M3y4aeMbIMHU o0BeKTamMH,
(bopMynHMpoBaHUE BHIBOJIOB.

Bupychsle u OaKkTepHaIbHbIE
3aboneBanus.  OOmMe  NPUHIMITBI
UCIOJIb30BAHUSA JIEKapCTBEHHBIX
BemecTB. OCOOCHHOCTH TMPUMEHEHHS
aHTUOMOTHUKOB. [Ipencrasienne
YCTHBIX COOOIIEHUH € Mpe3eHTalHeH,
HOJIrOTOBJIEHHBIX o IIEPEYHIO
HCTOYHHUKOB, PEKOMEHI0BaHHBIX
IIpernoiaBaTeseM

CamocrosTenbHas pabora

Pabora ¢ koHcmektom. W3yuenue
y4eOHOH JIUTepaTyphl.

Tema 1.3.
CrtpyKTypHO-
(GyHKIIMOHATIBH
b€ (PaKTOPHI
HACJIEJICTBEHHOC
™

Conepxxanue

XpomocoMHas teopus T. Moprana.
Ctpoenne xpomMocoMm. XpOMOCOMHBIN
HAa0Op KIETOK, TOMOJIOTHYHBIE |
HErOMOJIOTUYHBIE XPOMOCOMBI,
TAIUIONIHBIA W JUIUIOWIHBIN  HaOop.
Hykneunoseie xucnotel: JIHK, PHK
HaxO0XJICHUE B KIIETKE, UX CTPOCHHUE U
¢byHkuu. MarpuuHble Mpolecchl B
KJIETKE: perUInKaIus, OMocuHTe3 Oenka,
penapanusi. ['eHeTHYeCKUil Ko M €ro
CBOICTBA

[IpakTrueckue 3aHATHS

Pemenne 3amau  Ha  ompejelieHHE
MOCJIEI0BATEIHHOCTH HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOpPME M B Cly4ae
M3MEHEHUS MOCIIEI0BATEIbHOCTH
Hykaeoruaos JJHK

CamocrosiTenpHas padbora

Pabora ¢ koHcmekrom. M3yuenue
y4eOHOU JTUTEPATYPHI.

Tema 1.4.
OOMEH BELIECTB

Conepxxanue
IMoustre Meraboan3M. ACCUMUIIAIAA U
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U TIpEeBpaIIeHue

TUCCUMUJISAIAS ~ —  JIBE  CTOPOHBI

SHEpPruu B MeTabonu3Mma. THumbl oOMeHa BEIEeCTB:
KJIETKE aBTOTPOHBIE W TETepOTPODHBIN,
a’poOHBII U aHadPOOHBII.
[Inactuuyeckuit oOmeH. DOTOCHUHTES.
XeMOCUHTE3
[IpakTrueckue 3aHATHS -
CamocrosiTenpHas padbora -
PabGora c¢ koHcmekrom. M3yuenue -
y4eOHOU JTUTEPATYPHI.
Tema 1.5. Conepxanue 2
KusaenHoit Knerounslii 1MKI, €ro  MNEPUOIBI.
IIUKJIT KJIETKH. MuTo3, €ro craguu M MPOUCXOJSIINE
Muto3. Meiio3 npouecchl. buonorndeckoe 3HaYCHHE
MHuTO3a. MelWo3 U €ro  Crajuu.
[ToBenenue xpomocoMm B  MeHO3e.
Kpoccunrosep. buonoruyeckuii cMbIci
Meno3a
[IpakTuueckue 3aHATHSA 2
KontponpHas  pabora 1o  Teme:
MonexyJIapHBI ypOBEHb OpPraHU3aLUU
KHBOTO
CamocrosTenbHas pabora -
PabGora ¢ koHcmekrom. M3yuenue -
y4eOHOU JTUTEPATYPHI.
Paznen 2. Ctpoenue u GyHKIIMK OpraHu3Ma 16
Tema 2.1. Conepxxanue
Crpoenue MHOTOKJIETOYHBIE OpPTraHU3MBI. 1
opranusma B3aumocBsi3b  OpraHoB ¥ CHCTEMBbI
OpraHoB B MHOTOKJIETOYHOM
opranusme. l'omeocras opranusma u
€ro  IOoJJEepXkaHUE B  IpOLECCEe
KHU3HEJCATEIIbHOCTH
IIpakTruecKkue 3aHATHUs -
Yyenue o ObITHH
CamocrosTenbHas pabora -
Pabora ¢ koHcmekTtom. W3yuenue
y4eOHOH JIUTepaTyphl.
Tema 2.2. Coneprxanue
Dopmbl ®opMbl  pa3MHOXEHHSI OpPraHU3MOB. 1
pa3MHOXXeHMsT | becrionoe ¥ 10I0BOE pa3zMHOXKEHHE.
OpraHU3MOB Bunet  Gecmonoro  pa3MHOMKEHUS.

ITonoBoe pa3smHoxeHue. ['amMmeTorenes y
XKUBOTHBIX. CIIepMaTOreHe3 U OOTEHE3.
Crpoenue MOJIOBBIX KJIETOK.
Or1og0TBOpEHNE

IIpakTruecKkue 3aHATHUs

CamocrosiTenpHas padbora

PabGora ¢ koHcmekrom. M3yuenue
y4eOHOU JTUTEPATYPHI.
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Tema 2.3. Conepxxanue
Onrorenes NunuBuayansHOe pa3BUTHE
pacTeHui, OpraHu3MoB. OMOpHOTEHE3 U  €ro
KHUBOTHBIX U | craguu. [1ocTaMOpHOHATIBHBIN MEPUOI.
YeJoBeKa Cranun MOCTAIMOPHUOHAIBHOTO
pa3BUTHUSL Y JKUBOTHBIX W YEJIOBEKA.
[Ipsmoe u  HempsiMOoe  pa3BUTHE.
buonornueckoe crapeHue M CMeEpTh.
OHTOreHe3 pacTeHUl
IIpakTrueckue 3aHATHUs
CamocrosiTenpHas padbora
PaGora ¢ koHcmekrom. M3yueHue
y4eOHOU JTUTEPATYPHI.
Tema 2.4. Conepxanue
3akoHOMepHOCT | OCHOBHBIE MTOHATHUSA TE€HETUKH.

U HACJICOOBaHUA

3aKOHOMEPHOCTH 00pa30BaHUsI TaMeT.
3akonsl I'. Mennens (MoHOTHOpPHAHOE
U TOJUTHOPUAHOE  CKPEIIUBaHUE).
BsauMonaelicTBuE TeHOB

IIpakTrueckue 3aHATUA

Pemenne 3amay Ha  ompejaeicHUE
BEPOSTHOCTH BO3HUKHOBEHHUS
HACJICJICTBEHHBIX TPU3HAKOB TIPH MOHO-
, M-, MOJIUTHOPUTHOM u
aHATM3UPYIOIIEM CKpCIIMBAHUH,
COCTABIICHHE T'CHOTUIIMYECKUX CXEM
CKPCIIUBAHHUS

CamocrosrenbHas pabora

PaGora ¢ koHcmekrom. M3yueHue
y4eOHOU JTUTEPATYPHI.

Tema 2.5.
CreruieHHOE
HacJeI0BaHUE
MIPU3HAKOB

Conepixanue

3akousl T. Moprana. CuemieHHoe
HaCJICIOBAaHUC I'CHOB, HapymeHHe
cuerieHus. HacnenoBanue mpu3HAKOB,
CHCIINICHHBIX C ITOJIOM

IIpakTrueckue 3aHATUA

Pemenne 3agmad  Ha  ompeneleHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEACTBEHHBIX  IIPU3HAKOB  IIPH
CLICTUIEHHOM HACJICJOBAHNH,
COCTABJICHHE T'E€HOTUIIMYECKUX CXEM
CKPEILMBAHHUS

CamocrosiTenpHas padbora

PaGora ¢ koHcmektom. M3yueHue
y4eOHOU JTUTEPATYPHI.

Tema 2.6.
3aKOHOMEPHOCT
u
U3MECHYUBOCTHU

Conepxxanue

N3meHuuBoCTH NPU3HAKOB. Bunnl
W3MCHYMBOCTH:  HACJICJACTBEHHas U
HEHacJIeJICTBeHHAs. 3akoH
TOMOJIOTHYECKHUX pAIIOB B
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HacneAcTBeHHON w3MeHunBoctu (H.H.

BaBunoB).  MyranuoHHas — Teopus
W3MEHUYMBOCTH. Buael wmyrtamuid wu
MPUYUHBI HUX BO3HUKHOBEHUS.

Kapuotun udenoseka. HacienctBeHHbie
3a00eBaHus 4eaoBeKa. | eHHBIE U
XPOMOCOMHBIE  OOJIE3HM  YeJIOBEKa.
bone3nn C HacCJICJCTBEHHOMI
MPEIPaCIONOKEHHOCTHIO. 3HaueHHUE
MEIUITTHCKOMN TC€HETUKH B
MpeOTBPALICHU T u JICUCHU U
FeHETUYECKHUX 3a00JIeBaHMIl YETOBEKA

[IpakTrueckue 3aHATHS

Pemenue 3agau Ha ompezesieHue TUa
MyTaluu npu nepegaye
HaCJIEACTBEHHBIX IIPU3HAKOB,
COCTaBJICHHE T'€HOTUIIUYECKUX CXEM
CKpEILMBaHU.

Kontponpnas pabora: CtpoeHue u
(GyHKIMK OpraHu3ma

CamocrosiTenpHas padbora

Pabora ¢ koHcmektom. W3yuenue
y4eOHOH JIUTepaTyphl.

Paznen 3. Teopus

SBOJIIOLIUHA

Tema 3.1
Ucrtopus
HBOJIFOLIUOHHOT
O YYCHHS.
MukposBoiatonu
A

Coneprxanue

[lepBbie 3BOIOLIMOHHBIE KOHIIETITHH
(CK.b. Jlamapk, XK.JI. Broddon).
OposmononHas Teopust Y. lapBuna.
CuHTeTn4eckas TeopHs SBOJIOLUH U €€
OCHOBHBI€ TOJIOKEHHUS.
Muxkpossomtonus. [Tomysanus kak
AJIeMEHTapHasi €IUHUIA SBOTIOIUH.
['eneTruecKue OCHOBBI HBOJIOIIUH.
DnemeHTapHbIe (PaKTOPHI IBOJIOLIUH.
EctectBennslit oTo0p —
HaMpPaBIAOMNN (HAKTOP HBOJIIOIHH.
BunooOpa3oBanue kak pe3yiapTar
MHUKPO3BOJIOLUU

[IpakTHueckue 3aHATHS
W3yuenune GpopMm ecTeCTBEHHOT0 0TOOpa
KaK JIBIJKYILIEH CHIIBI 3BOJIOIUH.

CamocrosTenbHas pabora

Pabora ¢ koHcmektom. W3yuenue
y4eOHOH JITepaTyphl.

Tema 3.2
Makponssosnonu
o
Bo3aukaoBeHHe
Y pa3BUTHE

JKA3HU HA 3emiie

Conepxanue

Makpossomtonus. PopMbl 1 OCHOBHBIE
HarpaBJieHus MakposBoonuu (A.H.
Cesepuos). ITytu noctuxenus
OMOJIOrMYECKOro mporpecca.
Coxpanenne 6nopasHooOpa3us Ha
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3emuie.

T'unore3rsr u TCOpUU BO3HHUKHOBCHUA
*Ku3HU Ha 3emie. [losiBieHne mepBbIX
KJIETOK U UX 3BoJrouus. [Ipokapuotsl u
AYKAPUOTHI. IIpoucxoxnenue
MHOT OKJIETOYHBIX OpraHu3MoOB.
Bo3HMKHOBEHHE  OCHOBHBIX  ILIAPCTB
YKapHOT

[IpakTrueckue 3aHATHS

CamocrosTenbHas pabora

Pabora ¢ koHcmektom. W3yuenue
y4eOHOH JIUTepaTyphl.

Tema 3.3.
[Ipoucxoxaenu
euelloBeKa —
AHTPOIIOTEHES

Conepxxanue

AHTpPOIIONOIUs — HAyKa O YEJIOBEKE.
CucremMaTH4eCcKOE MOJ0KEHNIE
yejioBeka. CXOACTBO U OTINYMS
yeJIoBeKa C J)KUBOTHBIMU. OCHOBHEIE
CTaJNH aHTPOIIOTeHEe3a. DBOIIOLIHS
COBPEMEHHOTO YEJIOBEKA.
UYenoBeueckne pacbl U UX EAUHCTBO.
Bpemst u myTtH pacceneHus denoBeka 1mo
IUIaHETE. [TpucnocobneHHOCTH
YEJIOBEKa K Pa3HBIM YCIIOBHIM CPEJIbI

IIpakTruecKkue 3aHATHUs

CamocrositenpHas padbora

Pabora ¢ koHcmektom. W3yuenue
y4eOHOH JIUTepaTyphl.

Pa3nen 4. Dxomorus

18

Tema 4.1.
DKOIOTHIECKHUE
(baxTopsl U
Cpebl )KHU3HU

Coneprxanue

Cpensl oOMTaHHUS OPraHU3MOB: BOJHAS,
HA3eMHO-BO3/IyIIIHAS, MOYBEHHAS,
BHYTPHOPTaHHU3MECHHASI. dusnko-
XUMHUYECKHE 0COOCHHOCTH cpen
oOuTanus OpraHU3MOB.
[TpucmocoOneHus: OpraHU3MOB K KH3HU
B pa3HbIX cpenax. [Tonsarue
IKOJIOTHYECKOTO dakropa.
Knaccudukanms IKOJIOTHIECKUX
¢akropoB. IIpaBuno wmmHumyma lO.
JInbuxa. 3akoH ToNepaHTHOocTH B.
[lendopna

[IpakTrueckue 3aHATHS

CamocrosTenbHas pabora

Pabora ¢ koHcmektom. W3yuenue
y4eOHOH JIUTepaTyphl.

Tema 4.2.
[Honmynsaums,
C0O0O0IIIeCTBA,
9KOCUCTEMBI

Conepxxanue

DKoJoruvecKasl XapaKTepUCTHKa BHUIA
W TONMYJSAHUH. DKOJOTHYECKas HHUIIA
BUJIA. DKOJIOTUYECKUE XapAKTEPUCTUKU
MO YJISLIAH. Coo0mrecTBa u
9KOCHUCTEMBEL. Buoneno3 u  ero
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cTpyKTypa. CBsI3u MeXy OpraHu3MaMu

B omoreHo3se. CrtpykTypHBIE
KOMITOHEHTBI 9KOCUCTEMBI:
NPOAYLICHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BemiecTB
MOTOK  DJHEPrUd B DKOCHUCTEME.
Tpodudeckue ypoBHH.

IIpakTrueckue 3aHATUA

Tpoduueckue nenu u cetu. OCHOBHBIC
IIOKAa3aTeIu dKOCUCTeMbl. buomacca u
MPOAYKIHS. DKOJOTUYECKHUE TUPAMHUIBI
qucen, buomacchl U 3Hepruu. [Ipasuio
MMAPaMU/Ibl SHEPTUH.

Pemenne npakTHKO-OpUEHTHUPOBAHHBIX
pacyeTHBIX 3aJaHUd 1O IEPEHOCY
BELIECTBA U DHEPIUHU B IKOCUCTEMAX C
COCTaBJeHHE TPOPUUECKUX Lened u
nUpaMul OMOMacChl ¥ YHEPTUU

CamocrosiTenpHas padbora

PabGora c¢ koHcmekrom. M3yuenue
y4eOHOU JTUTEPATYPHI.

Tema 4.3
buocdepa -
rinoOanbHas

9KOJIOTHYEeCKast
cucrema

Coneprxanue

buocdepa — xuBas o6omouka 3emin.
Pa3BuTne npeacraBneHuii o bunocdepe B
tpynax B.U. Bepuanckoro. O6nactu
ouocdepsl U ee KOMITOHEHTHI. JKuBoe
BEIECTBO OMOCdepsl U ero HyHKIINH.
3aKOHOMEPHOCTH CYLIECTBOBAHMUS
ouocdeprl. OcobeHHocTn OHOchepb
Kak rI100aBHOM 9KOCHUCTEMBI.
JnHamuyeckoe paBHOBECHE B
ouoctepe. KpyroBopoTel BemiecTs u
OMOTEOXUMHYECKUE IIUKJTBI.
I'moGanibHBIE HKOJIOTHYECKUE TPOOIEMBI
COBPEMEHHOCTH

IIpakTrueckue 3aHATHUs

CamocrosiTenpHas padbora

Pabora ¢ koHcmektom. W3yuenue
y4eOHOU JTUTEPATYPHI.

Tema 4.4.
Brusgaue
AHTPOIIOTEHHBIX
¢akTopoB Ha

ouochepy

Conepxanue

AHTpOIIOTCHHBIC ~ BO3JCHCTBUS  Ha
ouocdepy. 3arps3HEHHST KaK  BHI
AHTPOTIOT€HHOT'O BO3/CHUCTBUS.
AHTpPOIIOTE€HHbIE BO3JICUCTBUA Ha
arMocdepy. BosneiictBus Ha
ruapochepy. BozneiictBust Ha
autocdepy. AHTpONOTreHHbIE
BO3CHUCTBUS Ha OnoTHUYECKHE
cooOmiecTBa. YTiayOJIeHHO H3y4aroTcs
OTXOJIbl, CBSI3aHHBIC C OIPEICICHHOM
npodeccueit/cnennanbHOCThIO
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[TpakTrueckue 3aHATHS 2
[Tpaktnueckoe  3aHsTHe  «OTXOMBI
MIPOU3BOJICTBAY
CamocrosTenbHas pabora -
Pabora ¢ koHcmektom. W3yuenue
y4eOHOH JIUTepaTyphl.
Tema 4.5. Coneprxanue
BnusHue 310pOoBEE W €r0  COCTAaBIISIOIIHE. 2
COLIMAJILHO- daxTopHl, MOJIOKUTETHHO u
OKOJIOTMYECKUX | OTPHUIATEIILHO BIUSIONINE HA OPTaHU3M
(dakTopoB Ha | yenoBeka. IIpoGiema TEXHOTEHHBIX
3710pOBbE BO3JECHUCTBUM HA 30pOBbE YEJIOBEKA
YeJIoBeKa (37IeKTpOMarHuTHBIE  TIOJIsA,  OBITOBAs
XUMUSI, U30BITOYHBIC IIYMBI, pagualIus
U T.a1.). Apjanranus — opraHusma
genoBeka K (akTopaM OKpyKaromei
cpensl. [lpunnunsl  GopmupoBaHus
3I0pPOBbECOEPETAIONIETO  MTOBEICHHUS.
duznyeckass aKTUBHOCTb U 3[I0POBBE.
buoxumuueckue aCIIEKTHI
paIMoOHaIBLHOTO MUTAHUS
[IpakTuueckue 3aHATHS 123
Jlaboparopnas paboTa «YMCTBEHHAs
paboTOCTIOCOOHOCTHY
OBnaneHue MeTogamMu OIpeIeIeHUs
[I0Ka3aTese YMCTBEHHOU
paboTOCIIOCOOHOCTH, OOBSICHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB U
(dbopMynupoBaHHE BHIBOJIOB
(MMCBPMEHHO) C UCTIOIB30BAHUEM
HAYYHBIX TOHSATHI, TEOPUU U 3aKOHOB
KonTponpHas pabota : Teopernueckue
aCMEKThl HKOJIOTHH
CamocrosTenbHas pabora -
PabGora ¢ koHcmekrom. M3yuenue
y4eOHOU JTUTEPATYPHI.
Paznen 5. buonorus B xu3Hu
Tema 5.1. Coneprxanue 2
buorexHonorun | buorexxnonorus KakK HayKa u
B )KH3HU MIPOU3BOJICTBO. OcHoBHbIE
K00 HaIpaBIICHUS COBPEMEHHOI
OMOTEXHOJIOTUH. Mertobl
OMOTEXHOJIOTHH. OOBeKTHI
OMOTEXHOIOTHH. OTuka

OMOTEXHOJIOTHYECKUX U TCHETHUYECKUX
skcriepuMeHnToB. [IpaBuna mowcka u

aHanu3a OMOPKOJIOTHUECKOM
uHpOpMaIu u3 Pa3INYHBIX
UCTOYHUKOB (HaydyHas ©  y4eOHO-
Hay4JHasI JIMTEpPATypa, Cpe/icTBa
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MacCcoBOM nHpopManuu, CEeTh
Wutepuer u apyrue)

[IpakTrueckue 3aHATHS

Keficel Ha ananmu3 wuHpOpMaLUU O
HAay4YHBIX JIOCTIDKEHUSIX B 00JacTu
TeHETHYECKMX TEXHOJIOTHUM, KICTOUHOM
MHXCHEPUH, UIIEBbIX ONOTEXHOJIOTUH.
3amura Kelca: IIpEJICTaBICHNE
pe3yJbTaToOB peleHus KEHCoB
(BBICTYIIJIEHUE C NTPE3ECHTALINEN )

CamocrosiTenpHas padbora

PabGora ¢ koHcmekrom. M3yuenue
y4eOHOU JTUTEPATYPHI.

Tema 5.2
buorexHomoruun
U TCXHUYCCKUC
CHCTEMBI

Coneprxanue

Pa3ButHe OuotrexHooruii ¢
MPUMEHEHHEM TEXHUYECKUX CHCTEM
(buounxeHnepus, OMOMH(POPMATHKA,
OMOHUKA) ¥ UX TIPUMEHEHUE B JKU3HH
YeJI0BEKa, TIOUCK M aHAJIN3
nH(OPMALINY U3 PA3THYHBIX
HMCTOYHHUKOB (Hay4yHas U y4eOHO-
Hay4yHas JINTeparypa, CpeIcTBa
MaccoBo# nH(poOpMaIuu, CETh
WNutepuer u apyrue)

Keiicet Ha anamu3 wuHopManum o
pa3BUTUU OMOTEXHOIOTUI C
NPUMEHCHHEM TEXHHYECKHX CHCTEM

(mo rpynmnam)

[IpakTHueckue 3aHATHS

3amura Keuca: [IpencraBnenue
pe3yJbTaTOB peleHus KEeHCcoB
(BBICTYIIJIEHUE C NTPE3ECHTALINEN )

CamocrosrenbHas pabora

Pabora ¢ koHcmektom. W3yuenue
y4eOHOH JIUTepaTyphl.

BCEI'O

72
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3. YCJOBHMS PEAJM3AIIMM TPOTPAMMBI  VYEBHOM
JUCHMUIIIAHDBI BJI.10 Buosorus

3.1. MarepuanbHO-TeXHHUUECKOE 00eCTICUeHUE

Peanuzanus nuciummHbl TpeOyeT HaTn4usl yaeOHoTo KabuHeTta «bruomorumy.

Kabuner «buonorum», ocHameHHBIA 000OpyqOBaHUEM: MeOeb, JOCKA, ME,
HaTJISIHBIE TOCOOMS (KOMIUICKThI YYEOHBIX TaOJMIl, TIJIAKaTOB), TEXHUYECKUMH
cpencTBaMu OOYYEHHS: KOMIBIOTEp C YCTPOMCTBAMHU BOCIPOM3BEICHUS 3BYKA,
OPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM, YKA3KA-TIPE3CHTEP AJI IPE3CHTALINM.

JlabopaTopusi, ocHamleHHass OOOpyJOBaHMEM [JIsi TPOBEICHUS 3aHATHUMA:
MHUKPOCKOIIBI, CEKYHJIOMEP, TOHOMET, JJabopaTopHas nocyaa (mpoOUpKu, MOJACTAaBKU
JUTsl IPOOUPOK, MHUHIIETHI, MECOK, CTYNMKH C MECTUKAMH, MPEAMETHBIC M MOKPOBHBIC
CTEKJIa, CTCKJSIHHBIC TAJOYKH, MpenapoBalibHbIE WIJbI, (UILTPOBAIbHAS Oymara
(candeTrkn), cTakaHbl) TUMNEPTOHUMYECKHH pacTBOp XJjopuaa HaTpus, 3%-HbIH
pacTBOp MEPOKCHIA BOJOPOIA, PACTBOP 0/1a B HOAMCTOM KajuH, TJIUIEPUH, KIIyOHH
KapTtodesnsi, JUCT 301U KaHAJACKOM, IO PAOHMHBI OOBIKHOBEHHOW (psIOMHBI WU
TOMAaTa), JyK permyaThlii, pa3Be/ICHHBIC B BOJIC IPOXOIKH);

Texnuueckue cpeacTra 00ydeHUS:

3aHATUS TPOBOASTCS B y4eOHOM ayAUTOPUHM M KOMITBIOTEPHOM KJlacce,
OCHAIIIEHHBIX HEOOXOJWMBIM  YYEOHBIM, METOAUYECKUM, HH(POPMAIMOHHBIM,
MPOTrPaAaMMHBIM 00ECTICYCHUEM.

3.2. HudopmarmonHoe odecrieueHne 00ydeHus
[TepeyeHr y4eOHBIX W3IaHUNA, HWHTEPHET — PECYpPCOB, JIOMOJHHUTEILHON
JUTEPATYPHI.

OcCHOBHBIE HCTOYHHUKH:

1.  buonorus : yueOHUK U MPAKTUKYM I CPEIHETO MPOQPECCHOHATBHOTO
oOpa3zoBanus / B. H. Speirun [u ap.] ; nox penakuueit B. H. Apeiruna. — 2-e u3g. —
MockBa : WznarensctBo IOpaiit, 2022. — 378 c. — (IIpodeccuonanbHoe
obpaszoBanme). — ISBN 978-5-534-09603-3. — Tekcr : DdIEKTPOHHBIN //
OG6pazoBatenbHas matdopma FOpaiit [caiiT]. — URL:
https://urait.ru/viewer/biologiya-511618#page/1

JlonoJiHUTE/IbHbIE MCTOYHUKU:
1. Oo6yxoB, /I. K. buonorus: kjieTku U TKaHU : yuyeOHOE Iocooue s
cpeanero npodec-cuonanpHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkona.

— 3-¢ u3a., nepepad. u gon. — Mockea : UznarensctBo Opaiit, 2023. — 358 ¢. —
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https://urait.ru/viewer/biologiya-511618#page/1

(ITpodeccuonanpuoe oOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr
anekTpoHHbI //  OOpazoBarenbHas 1atdopma IOpait [caiit]. — URL:
https://urait.ru/viewer/biologiya-kletki-i-tkani-516336

HNuTepHeT-pecypcebl:
1. Oo6pa3oBarenbHas miaatgopma FOpaiit urait.ru
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4. KOHTPOJb M OLEHKA PE3VJLTATOB OCBOEHUS
JUCHMUIIIAHDBI BJI.10 Buosorus

KonTpoiib

M OLCHKa PpE3yJIbTaTOB

OCBOEHHUSI y4€OHOW JTUCIUTLIIMHBI

OCYHICCTBIIACTCA MPEIIOaAaBaTCJIEM B IIPOLUECCE ITPOBECACHU A ITPAKTUYECKHUX 3aHATUN U

nabopaTopHbIX pabOT, TeCTUPOBaHWS, a TaKKe BBIMOJHEHUS O0yUaroIUMUCS

WMH/IUBU/ya/IbHBIX 3a/laHUH, TIPOEKTOB, UCC/IeJOBAaHUM.

Oo01masn
KOMIIETeHIUS

Pa3zgen/Tema

Tun oueHOYHbIX MEPONPUATHH

Pa3pen 1. Kierka —
CTPYKTYPHO-
(pyHKIHOHAIbHAS eIMHMLA
JKHBOI'0

KontponbHas paborta
«MoJeKyIsIpHBII YPOBEHD
OpraHH3aIiH KUBOTO)

OK 02

buonorus xak Hayka. O0mias
XapaKTePUCTHKA JKU3HH

3anonHeHHe TaONMMIBI C ONHCAaHHEM
METOJI0OB MHKPOCKOIIMPOBAHUS C HX
JOCTOMHCTBAMHU U HEJOCTAaTKaMH.
3anonHenne Tabaubl «BKiIan ydeHbIx
B Pa3BUTHE OUOJIOTUN

3arosHEHNE CPaBHUTEIBHON TaOIHIIBI
CXOJICTBA U PA3IMYUN KUBOTO M HE
’KHBOTO

OK 01
OK 02
OK 04

CtpykTypHO-(yHKITHOHATBHAS
OpraHu3aIus KIETOK

OnenuBaemas AMCKyccUs 10 BOIPOCam
JEKUUU

Pa3paboTka MEHTaJIBHOW KapThl MO
KJIacCU(UKALUU KJIETOK U UX CTPOCHUIO
Ha TMpO- U DYKAPHUOTUYECKUX U IIO
[[apcTBaM B MUHU TPYIITax
BrimonHnenue u 3ammra J1a00paTOPHBIX
pabor:

«CtpoeHue KJIETKHU (pacTenus,
KUBOTHBIE, TpHOBI) W  KICTOYHBIC
BKIIIOUEHHUs (KpaxMmai, KapOTHHOUJbI,
XJIOPOIUIACTHI, XPOMOTLJIACTHI)»
[IpakTrueckoe 3anstue. [IpeacraBnenue
YCTHBIX COOOIIEHUI ¢ mpe3eHTauuei,
IIOATOTOBJIEHHBIX 1o MIEPEYHIO
HUCTOYHUKOB, PEKOMEHTOBaHHBIX
IpenojaBaTesieM

OK 01
OK 02

CtpyKTypHO-PYHKIHOHATIHHBIE
(akTOpB! HACTIEICTBEHHOCTH

OpOHTANBHBIN ONIPOC
PaspaboTka rioccapus
Pemenne 3amau  Ha  ompenenicHHe
MOCIIE0BATEIbHOCTH HYKJICOTH/IOB,
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AMUHOKHCIIOT B HOpPME M B Cly4ae
A3MEHEHUS MMOCIEN0BATEILHOCTH
nykieotunos JJHK

OK 02

OOMEH BEIECTB U
MIPEBPAICHUE SHEPTUHU B KJICTKE

DpoHTaTBHBINA OMPOC

3anosHeHUe CPaBHUTEIBHOW TaOIUIIBI
XapaKTEPUCTUK THIIOB obMeHa
BEIIECTB

OK 02
OK 04

JKU3HEeHHEIN IUKIT KIETKH.
Muwurto3. Meiio3

OO0cyxaeHne TI0 BOIIPOCcaM JISKITUH
PazpaboTka JICHTBI BpEMEHU
KU3HECHHOTO LIUKJIa

Paznea 2. Ctpoenue u
GyHKuMM opranuszma

Kontponenass pabora “CTpoeHue u
byHKIIMH Opranu3Ma’

OK 02
OK 04

Ctpoenue oprannuzma

OueHuBaemasi TUCKyCCuUs

PazpaboTka MEHTaJIbHOMN KapThl
TKaHEW, OpraHoB M CHCTEM OpPraHOB
OpraHu3MoB (pacTeHMsl, >KUBOTHBIE,
YeJI0OBEK) C KpaTKOM XapaKTepUCTUKOU
X QyHKIHA

OK 02

DopMBI PA3MHOKECHUS
OpraHUu3MOB

OpOHTANBHBIN ONIPOC

3amonHeHne TaOMMIBI € KPaTKOM
XapaKTEPUCTHKON U mpuMepaMu Gopm
Pa3MHOKEHHSI OPTaHW3MOB

OK 02
OK 04

OHTOreHe3 pacTeHuil, J)KUBOTHBIX
U 4eJIoBeKa

Pa3paboTka  JIeHTBI ~ BpeMEHH  C
XapaKTepUCTUKOM STaloB OHTOreHe3a
OTACJIBHON TPYINOW JKUBOTHBIX H
YesioBeKa 0 MUKPOTPYIIam
Tect/ompoc

CocraBieHue  KM3HEHHBIX  ITUKJIOB
pacTeHmii 1Mo otnenaMm (MOXOBHUIHBIC,
XBOILIEBUHBIC,  MAIOPOTHUKOBUIHBIEL,
rOJI0OCEMEHHBIE, TTOKPHITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMEPHOCTH HACIEAOBaHUS

PaspaboTka rioccapus

OpOHTANBHBIN ONIPOC

Tect 1o Bonpocam JeKIuu

Pemienne 3amau  Ha  omnpezencHHe
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIE/ICTBEHHBIX ~ IPU3HAKOB  IpHU
MOHO-, JU-, TOJUTHOPUIHOM H
aHAJIN3HUPYIOIIEM CKpEILMBAHNH,
COCTaBJICHHUC T CHOTHIIMYCCKHUX CXEM
CKpelluBaHus

OK 01

ClIeIUIEHHOE HACIEIOBAHUE

Tect
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OK 02

IIPU3HAKOB

PaspaboTka rioccapus
Pemenne 3amau Ha ompeneicHue

BEPOATHOCTHU BO3HHUKHOBCHU
HacCJICACTBEHHBIX IIPU3HAKOB npu
CHCIIVICHHOM HacJI€JOBaHUH,

COCTaBJICHUC TCHOTHUIIMYCCKUX CXEM

CKpEeLIMBaHUs
OK 01 3aKOHOMEPHOCTH U3MeHuYnBOCTH |TecT.
OK 02 Pemenne 3amau Ha ompeneneHue Tumna
OK 04 MyTaluu pu nepenaude
HACJIE/ICTBEHHBIX MIPU3HAKOB,
COCTaBJICHME TICHOTHUIIMYECKHX CXEM
CKpEIIMBAHUS
Pa3nen 3. Teopusi 3Bosironuu | KontponbsHast pabota “Teopernueckue
aCIEeKThI HBOJIIOIUY KU3HU Ha 3emiie”
OK 02 Hctopust 3BOIIOLIMOHHOTO ®poHTaTBHBINA OMPOC
OK 04 y4yeHuss. MUKpOIBOTIOIUS Pa3paboTka rioccapust TEepMHUHOB
Pa3zpaboTka JeHTBI BpeMEHHU pa3BUTHUS
HBOJIIOIMOHHOTO YYCHHS
OK 02 Maxkpo3Bosnronusi. OnenuBaemas TUCKYCCHSL:
OK 04 Bo3HuKHOBEHME U pa3BUTHE HCIIOJIb30BAaHUE apryMEHTOB,
KU3HU Ha 3emiie OMOJIOTUYECKONl ~ TEPMHUHOJIOTHH U
CUMBOJIUKH ISt JI0Ka3aTenbCTBA
poJcTBa OpraHu3MOB pa3HBIX
CUCTEMAaTUYECKUX TPYII
PazpaboTka JICHTBI BpEMEHU
BO3HUKHOBEHHUSI U Pa3BUTHs KU3HU Ha
3emuie
OK 02 [Ipoucxoxaenue yenoBeka — DpoHTaTBHBINA OMTPOC
OK 04 AHTPONOTECHE3 Pa3zpaboTka JICHTBI BpEMEHU
MIPOUCXOXKACHHUS YeTIOBEKa
Pa3gen 4. Dxoaorus
OK 01 Dkonornyeckue HakTopsl U Tect mo skonoruyeckuMm (akropam u
OK 02 CpeIbl )KU3HU cpellaM KU3HU OpraHU3MOB
OK 07
OK 01 [Momymsius, cooOriecTna, CocraBrenune CXeM KpyroBOpoTa
OK 02 SKOCHUCTEMBI BEIICCTB, UCITOJIB3YS MaTepPHAIIbI JICKIIUU
OK 07 Pemenne  mpakTHKO-OPHEHTHPOBAHHBIX
pacdeTHBIX  3aJaHUl 10  TEpPeHOCY
BEI[ECTBA M JHEPTHUM B JKOCHUCTEMaxX C
COCTaBJIeHHE TpOQHYECKUX Iermed
nUpaMul OHOMAaCCHl U SHEPTUU
OK 01 buocdepa - rmodanbHas OneHnBaemas JUCKYCCHUS
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OK 02 AKOJIOTUYECKAs CUCTEMA Tect

OK 07

OK 01 BinsiHre aHTpONOTeHHBIX Tect

OK 02 (hakTopoB Ha Orochepy [TpakTrueckas paborta “OTx0/bI

OK 04 MPOU3BOACTBA”

OK 07

OK 02 Bnustaue conmaibHO- OueHuBaemasi TUCKyCCus

OK 04 IKOJIOTHYECKUX (haKTOpPOB Ha Brimonaenune nabopaTopHoit pabOTH Ha

OK 07 3JI0POBBE YETIOBEKA BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Bausinue aOumotmdeckux (hakTOpoB Ha
YyeJoBeKa (HM3KHME€ W  BBICOKHE
TeMIeparypsl)"

Pa3nen 5. Buosorus B :ku3Hu | 3amura Keuca: NPEICTABIICHUE

pe3yabTaToOB peimeHus KENCOB
(BBICTYIIJIEHUE C NTPE3EHTALINEN )

OK 01 buorexnonoruu B :KU3HU BrimosiHeHne — keiica  Ha  aHAIU3

OK 02 Ka’KI0ro uHGOpMAIUK O HAYYHBIX JTOCTHIKEHUSIX

OK 04 B 00JIaCTM TEHETHYECKHUX TEXHOJIOTHH,
KJIETOYHOM  WMH)KEHEPHUH,  MHUIIEBBIX
OMOTEXHOJIOTHIT (o rpyIam),
MIpPE/ICTAaBJICHUE PE3YJIbTATOB PEIICHUS
KENCOB

OK 01 [TpombinieHHas Onorexnonorusi |BeimonHeHne  keldica  Ha  aHaIU3

OK 02 uHpOpMaIu 0 pa3BUTUN

OK 04 MPOMBIIIICHHON OuoTexHomoruii (1o
rpynmam), MpeacTaBlIeHUE pPe3yJbTaToOB
peLIEHHs KEeMCOB

OK 01 CouuanbHO-3THYECKHUE aclieKThl |BbimoniHeHne — keiica  Ha  aHanM3

OK 02 OMOTEXHOJIOTUI uHbopMauu 00 STHUYECKUX acleKTax

OK 04 pa3BUTHS OMOTEXHOIOT U (o
rpynmnam), MpeacTaBieHUEe pe3yJbTaToB
pelLIeHHs KeMCoB

OK 01 buorexHonorun u rexunueckue |BelmonHeHne ~— kedica  Ha  aHaIM3

OK 02 CHUCTEMBI nHpopmarun 0 pa3BUTHS

OK 04 OMOTEXHOJIOTHIT c MPUMEHEHUEM

TEXHUYECKUX CcHUcTeM (10 TpyIIam),
NpEACTABJICHUC PE3YJIbTATOB PCHICHUSA
KENCOB
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