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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JAUCHUIIVIMHBI OYII.10 BUOJIOT'UA

1.1. OGnacTh NpuMEHEHHUS paboyveii mporpaMMbl

PabGouass mporpaMma AMCHUMIUIMHBI SIBISETCA YacThl0 00pa30BaTeIbHOU
nporpammbel B cootBeTrcTBUU ¢ PI'OC CIIO mo cnenuansHoctu 40.02.04
FOpucnpynenmusi.

1.2. Mecto puctumuasl B ctpyktype TITICC3C:
OIl. O6uieo6pazoBarebHas MOATOTOBKA

VII. YueOHble ipeMeThl

VII.10 buonorus

1.3. lLenm m 3amayu AUCIUIUTMHBI — TPEOOBaHUSI K PE3yJIbTaTaM OCBOCHHSI
MUCLIUILINHBL:
B pe3ysibpTaTe 0CBOCHHUS TUCIUTLIMHBI O0YYarOIIHIACS TIOJKCH YMETh:

— TPOBOJAUTH CPAaBHCHHE XWMHUYECKOW OpTraHW3allid >KUBBIX U HEKHBBIX
OOBEKTOB.;

—  CTPOHUTH CXEMbI SHEPIETUYECKOr0 OOMEHa 1 OMOCHHTE3a OenKa;

—  CaMOCTOSATENILHO MCKATh JOKa3aTeIhCTBA TOTO, YTO KJIETKA — DJIEMEHTapHAas
JKUBasi CHCTEMa W OCHOBHAs CTPYKTYPHO-(QYHKIIMOHAJIbHAS €IWHHUIIA BCEX JKHUBBIX
OpraHU3MOB;

— CaMOCTOSATEJILHO HAaXOJWTh OTJIWYUS MHTO3a OT MeEHo3a, Ompeaeisas
ABOJTFOIMOHHYIO POJIh 3TUX BUJOB JICJICHUS KJICTKHU;

— XapakKTepu3oBaATbL CTAAUU HOCT3M6pI/IOHaHBHOFO pasBUTHA Ha TIMPHUMEPC
YCJIOBCKA,

— pemaTh TCHETUYCCKUEC 3aJa4H,

— pa30upaTbCsi B  OTHUYECKMX  AaCMEKTaX HEKOTOPhIX  JIOCTHKEHUH B
OMOTEXHOJIOTUH: KJIOHUPOBAHUY KUBOTHBIX U MPOOJIEMaxX KIIOHUPOBAHUS YEJIOBEKA;

— JIOKa3bIBaTh PABEHCTBO YEJIOBEUECKUMX pac Ha OCHOBAHMU HUX POJACTBA U
€MHCTBA MPOUCXOXKICHUS;

B pe3ynbpTaTe 0CBOCHUS TUCITUTIIIUHBI 00YUYaAIOMIUNACS TOJDKEH 3HATh:

— CTpOEHHUE U (PYHKIUU PACTUTENIbHBIX U JKUBOTHBIX KIIETOK;

— CTPYKTYPHYIO OPraHH3aIMI0 OPTaHUYECKUX BEIIECTB KIIETKU;

— OCHOBHBIE MOJIOKEHHUS KIETOYHOW TEOPUH;

— OCHOBHBIC CTaJuM OHTOI'CHE3a Ha MNIPHUMCPE PA3BHUTHUA I1O03BOHOYHLBIX
JKUBOTHBIX,

— OCHOBHBIC B bl N3MCHYHUBOCTH,



— OCHOBHBIC HaIIPaBJCHUA B CCICKIINN paCTeHI/IfI H )XUBOTHBIX,;

— OCHOBHBIC TCOPHHU ITPOUCXOKICHNA )KU3HU HA BGMHG;

— OCHOBHBIC HCTOPHUYCCKHUEC 3BOJIOINOHHBIC UICH;

— CPABHUTCIIbHYIO XapaKTCPUCTUKY YCIOBEKA U ITPUMATOB, CXOACTBO U OTJIMYHAL.

1.4. KomnuuecTBO 4acOB Ha OCBOEHUE NUCIUAILINHEL:

MaxkcumanbpHON yueOHON Harpy3Kku oOydaromierocs /2 yaca, B TOM YHCIIE:

— o0s3aTenpHas ayAuTOpHas ydyeOHas Harpyska (Bcero) /72 4acoB, U3 HHX
IpaKkTHYECKas MoJAroToBka — 38 4acos.

1.5. Ilnanupyemble  pe3ynbTaTbl  OCBOEHHUA  0O0IIE00pa30BaTEIbLHOM
mucuumInHbl B cooTBeTCTBUH ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.

Koa mn
HAHMeHOBaHHUE
dopmupyembIx
KOMIIeTeHINii

IInanupyemble pe3yJibTaTbl 0CBOCHHS AN CHMIIIMHBI

Oonmue

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI PelIeHUs
3ama4
npohecCHOHATBLHOM
JeSITeTbHOCTH
MPUMCHHUTCIILHO K
pa3IMYHBIM
KOHTEKCTaM

B yacT Tpy10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TpYIdy, OCO3HAaHHE
[IEHHOCTH MAacTepPCTBa, TPYI0JI00ue;

- TOTOBHOCTb K AKTUBHOM
JEATEIbHOCTH  TEXHOJIOTUUECKOW U
COLIMAJIbHOU HaIIPaBJIICHHOCTH,
CIIOCOOHOCTH WHUIIUUPOBATH,
IUIAHUPOBaTh M CAMOCTOSITEIILHO
BBITMOJIHATH TaKYIO JESTEIbHOCTD;

- HWHTEpPeC K pa3InyHbiM chepam
po(hecCHOHANTEHOM e TEILHOCTH,

OBiageHue YHUBEPCAIbHBIMU
y4eOHBIMU O3HaBaTeJIbLHBIMHU
NENCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe IeliCTBUA:

- CaMoCTOSITEeNbHO (hOpMyNIHpOBaTh U
aKTyaJIu3upOBaTh npo0iemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

- yYCTaHaBIWBaTh  CYHIECTBEHHBIN
OpU3HAK  WIM  OCHOBAaHUSA  JUIS
CpaBHEHMS, KJ1accu(uKanuu u
00001IeHHS;

- ONpeNeNaTh UeNu JesTeNbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JOCTUKECHUS;

- BBIBIATH  3aKOHOMEPHOCTH U

c(OpMHUPOBAHHOCTh 3HAHUU O MecTe U
poiau OHOJOTMHM B CHCTEME Hay4dyHOIO
3HaHUs; (PYHKIMOHAIBHON TIPaMOTHOCTHU
YeJoBEeKa IS PEIIeHHUs IKU3HEHHBIX
npobiuewm;

c(OPMHPOBAHHOCTh YMEHHSI PACKPBIBATH
coJiep>kaHue OCHOBOTOJIATAIOIIUX
OMOJIOTUYECKUX TEPMHHOB M TOHSITHU:
KHM3Hb, KJIETKA, TKaHb, OPTaH, OPTaHU3M,
BU/I, TIOMYJIALINS, SKOCHCTEMA, OMOIIEHO3,
ounocepa; MmeraboaM3M (0OOMEH BEIIECTB
U TpeBpallleHue 3HEPruM), TOMEOCTa3
(camoperynsmusi), OuocuHTe3 Oernka,
CTPYKTYpHasi ~ OpraHu3alusl  >KHUBBIX
CUCTEM, TUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCITpOU3BEICHUE  (PETPOyKIus),
HACJIEJICTBEHHOCTD, W3MEHYHUBOCTb,
SHEPro3aBUCUMOCTb, POCT U PAa3BUTHE,
YPOBHEBasl OpraHU3aIus;
c(OPMHPOBAHHOCTh YMEHHSI PACKPBIBATH
coJiepyKaHue OCHOBOITOJIAT AFOLITIX
OMOJIOTUYECKHX TEOpUH ¥  THUIOTE3:
KJIETOYHOMH, XPOMOCOMHOM,
MYTaIlHOHHOMH, HBOJIIOLIMOHHOM,
MPOUCXOXKICHUS KU3HU U YEIOBEKa;
c(OPMHPOBAHHOCTh YMEHHSI PACKPBIBATH
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MMPOTUBOPCUHUA 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,
HAXOJHTh apryMEHTHI TUIS
JI0OKa3aTeJIbCTBA CBOUX YTBEPKICHUMU,
3a/laBaTh TMapamMeTpbl ©W 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;

- CIIOCOOHOCTHL MX WCIIOJNB30BAHUS B
II03HaBaTEIbHOU " COLIMAILHOM
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  SBJIICHUM;
OpraHu3aluu u MIPOBEICHUS
OHMOJIOTHYECKOT0 JKCIEPHUMEHTA,
BBIJIBUKEHUST ~ TMIOTE3,  BBIABICHUS

3aBUCHMOCTH MEXKIy HCCIIEeTyeMbIMH
BEJINYMHAMH, OOBSCHEHUS TOIYYCHHBIX
pe3ynbTaToB " dopmymrpoBaHU
BBIBOJIOB C HKCIIOJIb30BAaHHEM 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  IpeBpaIlCHUsS
SHEpPrUM B  KIeTKe, (OTOCHHTE3A,
IUIACTUYECKOTO ¥ DHEPreTHYECKOTO
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 PAa3HbIX TUITIOB HaCJICOO0BaHUA
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IMPU3HAKOB Yy OpraHu3MOB, COCTAaBJIATH
CXCMEbI TICPCHOCA BCUICCTB U SHCPIrUU B
9KOCHCTEMAax (LIeHI/I INUTaHusA, IMHUIICBBIC

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeAcTBa  TIOHCKa,
aHanmsa u
HUHTEPIIPETAIINH
uHpopmarun "
UH(POPMaLMOHHbIE
TEXHOJIOTHHI TUIS
BBITIOJTHEHUS 3324
npodeCcCHOHATBHON
JESITEIIbHOCTH

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;
- OCO3HaHHe

LIECHHOCT!  HAY4YHOWU

NESATENIHOCTH, TOTOBHOCTb
OCYIIECTBIISATh IIPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JESTEIIBHOCTD
WHIWBUAYAJIBHO U B TPYIIIE;
OBnanenne YHHUBEPCAIbHBIMU
y4eOHBIMU [I03HABaTCIILHBIMU
JEUCTBUSIMU:

B) padoTta ¢ nHopManmeii:

- BJAJETh HABBIKAMM IOJyYEHUS
uHpOpPMaLUK U3 UCTOYHHUKOB Pa3HBIX
THUIIOB,
OCYIIIECTBIIATh TIOKCK, aHaJIN3,
CUCTEMATH3ALMI0 W HWHTEPIPETALHIO
UHPOpPMALIUM PA3IUYHBIX BHJIOB H

dbop™M mpeacTaBIeHNUS;

CaMOCTOSATCIIbHO

- CO3daBaTb TCKCTbI B PA3JIMYHBIX
dopmatax c
UHPOPMALIMK M LEJIEBOH ayIuTOPHH,
dopmy
NPE/ICTABICHUS ¥ BU3yaTH3allUH;

- OLICHHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh  MH(pOpManuu, e

COOTBETCTBHUEC ITPABOBBIM U MOPAJIBHO-

YYCTOM  HA3HAYCHUMA

BBIOMpass ~ ONTUMAJBHYIO

TUYECKUM HOpMaM;
- UCIOJIb30BATh cpeacTsa
UH(POPMALIMOHHBIX u

KOMMYHUKAIITMOHHBIX TEXHOJOTUI B

CETH)

c(hOpMUPOBAHHOCTh YMEHHI KPUTHICCKU
OIICHUBATH nHpopMaInio
OHMOJIOTrHYECKOT0o COJICpXKaHUA,

BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS
U3 Pa3IUYHbIX HCTOYHMKOB (CpeAcTBa

MaccoBOM uHpopManuy, Hay4YHO-
HOMYJISIPHBIE MaTepHuabl);
UHTEPIPETHPOBATH ATUYECKHE ACTIEKTHI
COBPEMEHHBIX UCCIICIOBAaHHUI B
Ouoyornu, MeTUIMHE, OMOTEXHOJOTHH;
paccMaTpuBaTh riio0anbHbIe
9KOJIOTUIECKUE poOIeMBI
COBPEMEHHOCTH,  (opMHUpOBaTh  TIO
OTHOIICHHIO K HUM  COOCTBEHHYIO

MTO3UIIHIO;

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

NOHATUIHBIN anmapaT OMOJIOTHH




pCeHICHUN KOTHUTHUBHBIX,

KOMMYHUKATHUBHBIX n
OpTraHHU3allMOHHBIX 3aga4 C
co0uroIeHEeM TpeOoBaHU

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

- BJIAJICTh HABbIKAMHU pACIIO3HABAHUA U

3aIUTEI nHpopManuu,
UH(POPMALIMOHHOM 0e30macHOCTH
JIAYHOCTH

OK 04. O¢dpexruBHO

B3alMOJICHCTBOBATE
u paboraTh B
KOJUUIEKTHBE u
KOMAaHJIe

- TOTOBHOCTh K CamMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTU u
CaMOOIPEIEICHUIO;

-OBJIQJICHUE  HaBBIKAaMU  y4eOHO-
HCCIIEIOBATENIbCKOM, TPOEKTHOM U
COIIMATLHOM JeSITCIIbHOCTH,
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, pacOpeneisiTb poilud ¢
y4€TOM MHEHHU YYaCTHUKOB
o0CyXJaTh pe3yabTaThl COBMECTHOM
paboTshl;

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

- OCYULIECTBIIATh 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 MCTOJIOB HAYYHOI'O ITO3HAHUA,

HCTIOJIb3YEMBIX B OHOJIOTUH:
HAaOJIIONCHUS U ONHCAHHMS  JKMBBIX
CHUCTEM, MPOIIECCOB u SIBJICHUIA;
OpraHu3aluu u MIPOBEICHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA,
BBIABM)KCHUS  THUIIOTE3, BBISIBJICHUS

3aBUCUMOCTH  MEXIY HCCIEyEMBIMHU
BEJIMYMHAMH, OOBSICHEHHUS MOIYYEHHBIX
pE3yJIbTaTOB " dbopMynupoBaHus
BBIBOZIOB C HCIIOJIb30BAHUEM HAy4HBIX
MOHSATUM, TEOPUI U 3aKOHOB




monen aHaau3ze

JpyTHux
pe3yHBTaTOB ACATCIIbHOCTH,

npu

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

- Ppa3BHUBAaTb CITOCOOHOCTh TNOHHUMATh
MUP C TO3UIHU OAPYTOro YCJIOBCKA

OK 07.
CopeiicTBOBaTh
COXpPaHEHHIO
OKpY’Karollen
cpepl,
pecypcocOepekeHUI0
, TPAMEHSThH 3HAHUS
00 U3MEHEeHUU
KJIMMATa, PUHIIATIBI
OepexKIINBOTO
IIPOM3BOJICTBA,

3P PEeKTUBHO
JNIEUCTBOBATE B
YpE3BbIYAHBIX
CUTYaIHsIX

B o00J1acTH 3K0JI0rMYeCKOro
BOCITUTAHUA:

- c(hopMUPOBAaHHOCTH JKOJIOTHUECKOU
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 OCATCIbHOCTU
3KOJIOrHYEeCKOM HaIpaBJICHHOCTH;

- OBJIAJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENIbCKOM, TPOEKTHOM U
COLIMAIBHOM HesITCIILHOCTHU

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSTH
MOJTYYCHHBIC 3HAHHUS JUIsI OOBSICHEHUS
OMOJIOTUYECKUX MPOIIECCOB U SIBIICHUM,
JUISL IPUHATHS TPAKTUYECKUX PEIICHUN B
ITOBCETHEBHOM JKU3HU C LEJIbIO
obecreyeHnst  0€30MAaCHOCTH  CBOETO
370pOBbSl U 300POBbS  OKPYXKAIOIIUX
JOJIeH, COONIOZICHUST 37J0pOBOTO 00pasa
’)KA3HU, HOPM TPAaMOTHOI'O IOBEICHUS B

OKpYyKaroleun MPUPOAHOMN cpene;
MOHUMAaHUE HEOOXOIMMOCTH
HCITOJTH30BaAHUS JIOCTHYKEHUI
COBPEMEHHOM Omonorun u
OMOTEXHOJIOTUH  NJI1  palMOHAJILHOTO
MPUPOIONONB30BAHUS




2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI
OYIIL.10 BUOJIOI'Us

2.1. OObeM IUCHUIUIMHBI U BUbI Y4eOHOM paboThI

Bua yueOHo# padboThl

O0beM yacoB

MaxkcumanbHas yueOHas Harpy3ka (Bcero) 72
O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 72
B TOM YHCIIE:
1a00paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO) -
MIPAKTUYECKHE 3aHATUS (eciu npedyCMOmMpeHO) 38
KOHTPOJIbHBIE pa0OTHI (eciiu npedycmMompeHo) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -
CamocTtosTenpHas pabota o0ydaronierocs (BCero) -
[IpomexxyTounast arrectamus B hopme 3ayer ¢
OLICHKOH
2.2. TemaTudecKkuil MIaH U COJEPKaHUE TUCITUILIUHBI
Copepxanue yueOHOro MaTepHara,
HaumenoBanue | nmaboparopHbie pabOTHI M IPAKTHYECKUE OBLeM TACOR VpoBeHb
pa3esioB U TeM 3aHATHUS, CAMOCTOsITeNIbHAs paboTa
oOyyaromuxcsi, KypcoBas padorta OCBOCHHA
(IpoeKT) (eciu npedycmompero)
1 2 3 4
Paznen 1. Krnerka — cTpykTypHO-(DYHKIIMOHAIBHAS 20
€IMHHIIA KIBOTO
Tema 1.1 Conepxanue 2 2
buonorust Kak | CopemenHbIe OTpaciIi GHONOTHYECKUX
Hayka. OOAsA | spapmit. CBs3h OHONOTHMH C APYTHMH
XapaKTCpUCTUKA | gaykamu:  Owoxumus, Ouodusuka,
KH3HH O6uonHuka, reHoreorpadus u ap. Ponb u
MecTo Owomorun B (OPMHPOBAHHUH
COBPEMEHHOM HAay4YHOU KapTUHBI MHUDA.
YPpOBHM OpraHu3anu KUBOW MaTEPHUU.
OO6mas XapaKTepUCTHKA KU3HHU,
CBOMCTBA KUBBIX CUCTEM. XUMUYECKUU
COCTaB KJIETOK
[IpakTrueckue 3aHATHS 2 -
JlaboparopHass pabota: XuMHUECKUU
COCTaB KJIETOK
CamocrosTenbHas padora - -
Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.
Tema 1.2. Conepxanne
CrtpyKTypHO- Copnepxanue
¢ynkunonanbHas | Knerounass teopust (T. IlIBamn, M. 2 2
OpraHu3anus [neiinen, P. Bupxos). OcHOBHbIE
KJIETOK MIOJIOXKEHUSI COBPEMEHHOM KIIETOYHOU
TEOPUM. Turnel KJIETOYHOU
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OpTaHM3aIH: TMPOKAPUOTHUSCKUNA U
AYKapUOTHYECKUM. OHOKJIETOYHbIE U
MHOTOKJIETOYHBIE OpTaHU3MBI.
CTpoeHne MNpOKapUOTHYECKOW KIIETKH.
CrpoeHre 3YKapMOTUYECKOM KIIETKHU.
Hexknerounsie ¢hopmbl KU3HU (BHPYCHI,
Oaktepuodaru)

[IpakTrueckue 3aHsATUS
JlaboparopHnas pabota «CtpoeHue
KJICTKH (pacTeHUs, ’KUBOTHBIC, TPUOBI)
U KJICTOYHBIC BKIFOUEHUS (Kpaxmall,
KapOTHHOUIBI, XJIOPOTLIACTHI,

XPOMOILJIACTHI )»

IToaroroBka MHKpOMpenapaTos,
HaOII0/IEHNE C TIOMOIIBI0 MUKPOCKOIIA,
BBISIBJICHHE paznuuuii MEXy
M3y4aeMbIMU o0BeKTaMH,
dbopMynupoBaHUEe BHIBOJOB.

Bupycubie u OaKkTepHaIbHbIC
3a00JIeBaHUs. OO0mue TIPUHITATIBI
UCTIOJIb30BaHUS JIEKapCTBEHHBIX
BeniecTB. OcCOOEHHOCTH TNPUMEHEHUS
AHTUOMOTHKOB. [IpencraBnenue
YCTHBIX COOOIIEHUN C TMpe3eHTAIUEH,
MOJITOTOBJICHHBIX 1o MEPEYHIO
HCTOYHUKOB, PEKOMEHI0BaHHBIX
pernoaaBaTeneM

CamocrosiTenpHas pabora

Pabora c¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.

Tema 1.3.
CTpyKTypHO-

(G yHKIIMOHATHHBIC
bakTopsI
HACJICICTBCHHOCT
u

Conepxxanue

XpomocoMHass Teopusi T. Moprana.
Crpoenue xpomocoM. XpOMOCOMHBIN
HAabOp  KJIETOK, TOMOJIOTMYHBIE U
HErOMOJIOTUYHBIE XPOMOCOMBI,
TaruyIOWIHBIA W JAUIUIOWIHBIN  Habop.
Hyxneunossie kucnorsl: JHK, PHK
HaXO0XJIEHHUE B KJIETKE, UX CTPOCHHUE U
dbyHKIIMU. MarpudHble MPOLECCH B
KJIETKE: peruIuKanms, OMocHuHTE3 OerKa,
penapanus. ['€eHETUYECKUH KOJ U €ro
CBOMCTBA

IIpakTrueckue 3aHATHS

Pemenne 3amau  Ha  ompezeneHue
IIOCJIEI0BATEIbHOCTH HYKJIEOTH/IOB,
aMUHOKHUCIIOT B HOpPME M B CIy4ae
U3MEHEHUs IIOCJIEI0BATEIbHOCTH
HykseotusioB JJHK

CamocTosTenpHas pabora

Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.
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Tema 1.4. Oomen | Copepxanue 2
BELIECTB U [MousTie MeTaboOMM3M. ACCUMMIIALINS U
NPEBPAIIEHUE | JUCCUMUJISILUA  —  JIBE  CTOPOHBI
SHEPIWHU B KJIETKE | MmeTabonu3ma. Tumbsl oOMEeHa BEIIECTB:
aBTOTPOGHBIH U TreTepoTpOodHBIH,
a’pOOHBII u aHa’POOHBIH.
[Mnactuueckuii oOmen. DoTocuHTE3.
XeMOCHHTE3
[IpakTrueckue 3aHATUS -
CamocTosTenpHas pabora -
Pa6ora ¢ koHcmektom. W3yuenue -
y4eOHOH TUTepaTyphl.
Tema 1.5. Conepxanune 2
KuzneHHsbIit Knerounsldi 1MKJI, €ro MEepHOJBbI.
LUKJT KJIETKH. Muto3, €ro Craguu U IPOUCXOASAIINE
Muro3. Meiio3 | mponecchl. buonorndeckoe 3HavYeHHe
MHATO3a. MelWo3 ©W €ro CTaguu.
IloBeneHne xpomocoM B MeEHO3e€.
Kpoccunrosep. buonornueckuii cMbIC
Melo3a
[IpakTrueckue 3aHgaTH 2
Kontponbnass  pabora 1o  Teme:
MonexkyJIspHbI YpOBEHb OpraHU3aLMU
YKUBOTO
CamocTosTenpHas pabora -
Pa6ora ¢ koHcmektom. W3yuenue -
y4eOHOH TUTepaTyphl.
Paznen 2. Crpoenue u GyHKIIMN OpraHu3ma 16
Tewma 2.1. Conepxxanue
Crtpoenue MHoroxkneToyHbie OpPTraHU3MBI. 1
opraHusma B3auMocBsI3b  OpraHoB U CHUCTEMBI
OpraHoB B MHOTOKJIETOYHOM
opranusme. ['omeocra3 opranuzma u
ero  mojanepkaHue B Ipolecce
KU3HEACITENbHOCTH
IIpakTHueckue 3aHsATUs -
Yyenue o ObiTUH
CamocTosTenpHas pabora -
Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.
Tema 2.2. Conepxanne
Dopmsbl @opMBl  pa3sMHOXKECHHUS  OpPraHU3MOB. 1
pasMHOXKeHHs | becriosioe M 1MONIOBOE pa3MHOXKEHHUE.
OpraHU3MOB Buner 0ecrojioro  pa3MHOKEHHS.

ITonoBoe pasmHoxkeHue. ['ameTorenes y
KUBOTHBIX. CIlepMaTOreHe3 U OOTEHE3.
Crpoenue HIOJIOBBIX KJIETOK.
OnonoTBOpEHKE

IIpakTHueckue 3aHsATUs

CamocrosiTenpHas padbora
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Pabora ¢ koncmekrom. M3yuenue
y4eOHOU JTUTEPATYPHI.

Tewma 2.3. Conepxxanue
OmnTtorenes NuauBuayanbHoe pasBuTHe
pacTeHui, OpraHu3MoB. OMOpHOTE€HE3 U  €ro
YKUBOTHBIX U craguu. [TocToMOpHOHABHBIA TTEPUOI.
YyeloBeKa Cragun MOCTAMOPHUOHAIIEHOTO
pPa3BUTHUSI y JKUBOTHBIX U YEJIOBEKa.
[Ipsmoe u  HempsiMOEe  pa3BUTHE.
buonoruueckoe crapeHne U CMeEpTb.
OnTorenes pacreHui
IIpakTHueckue 3aHsATUs
CamocrosTenbHas pabora
Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOI TUTepaTyphl.
Tema 2.4. Conepxxanue
3aKOHOMEPHOCTH | OcHOBHBIE TIOHSTHUS TCHETHKHU.
HACICAOBAHUA | 33xk0HOMEPHOCTH OOpa30BaHHS TaMerT.
3akonbl I'. Mengens (MOHOTHOpHIHOE
U TIOJUTHOPUIIHOE  CKpPEIIUBAHHE).
B3anmopeicTere reHoB
[IpakTHueckue 3aHsATUS
Pemenue 3amad  Ha  ompenerneHHe
BEPOSATHOCTH BO3HHUKHOBEHUS
HACJICICTBEHHBIX TPU3HAKOB TIPU MOHO-
, IH-, MOJIUTUOPHUTHOM u
AHATM3UPYIOIIEM CKpEIUBAaHUH,
COCTaBJICHME TEHOTUIIMYECKUX CXEM
CKpEIIUBAHUS
CamocrositenbHas padbora
Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.
Tema 2.5. Conepxanne
CueruieHHoe 3akonsl T. Moprana. CuemieHHoe
HaCJICTOBAHNUC HacjaeqoOBaHUE  TEHOB, HapylieHue
IIPU3HAKOB cuemieHusi. HacnenoBanue npu3Hakos,
CIETUICHHBIX C MOJIOM
IIpakTrueckue 3aHATHS
Pemenne 3amau Ha ompeneleHue
BEPOSATHOCTH BO3HUKHOBEHUS
HACJICTBEHHBIX  MPHU3HAKOB  IpHU
CLEIIJICHHOM HACJICIOBaHHH,
COCTaBJICHME TEHOTUIMYECKUX CXEM
CKpEIIUBAHUS
CamocrositenpHas padbora
Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.
Tema 2.6. Conepxanne
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3aKOHOMEPHOCTHU
U3MEHYHUBOCTH

N3MeHyuBoOCTE NPU3HAKOB. Bunnl
W3MCHUYMBOCTH:.  HACJICJACTBEHHas U
HEHACJICICTBEHHA. 3aKkoH
TOMOJIOTHYECKUX pAIIOB B
HacieacTBeHHON u3MeHuuBoctu (H.U.
BaBunoB).  MyrtammonHass ~ Teopus
W3MEHUYMBOCTH. Buael wmyrauuid u
MIPUYMHBI 10,9 BO3HHUKHOBEHUS.
Kapuorun uenoBeka. HacnencrBeHHsbie
3a0osieBaHus 4ejoBeKa. I eHHBIE W
XpOMOCOMHBIE ~ OOJIE3HH  4eJOBeKa.

bonesan C HacJIeICTBEHHOU
MPEAPACIIONO0KEHHOCTHIO. 3HaueHuE
MEIUIHHCKOMN T€HETUKHU B
HpGI[OTBpaH_IeHI/II/I 148 JICUCHHUHN

TeHETUYECKHX 3a00JIeBaHMI YeI0BEKa

[IpakTrueckue 3aHATUS
Pemenne 3agad Ha ompeneneHue TUIA

MyTaluu pu nepenaye
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTABJIICHME TE€HOTUIIMYECKUX CXEM
CKpELIUBaHHUS.

Kontponsnast pabGora: CrpoeHue u
GyHKIIMKM OpraHu3Ma

CamocTtosTenpHas padora

Pabora ¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.

Paznen 3. Teopus 5

BOJJIIOIIUH

Tema 3.1

Conepxanne

Hcropus
SBOJIIOLIMOHHOTO
YUCHHUS.
MuUKpo3BOTIOLIHS

[IepBbie 3BOJIIOIIMOHHBIE KOHLEMIINU
OK.b. Jlamapk, XK.JI. broddon).
OpomonmonHas Teopus Y. JlapBuna.
CuHTreTnveckasi TeOpus 3BOJIOLUU U €€
OCHOBHBIE MOJOKEHUS.
Mukposomtouus.  [lomynsiums  Kak
JJIEeMEHTapHasi €AWMHULA  SBOJIOLUH.
['eHeTnyeckue  OCHOBBI  HBOJIIOLIUU.
DnemMeHTapHbIe (HAKTOPHI IBOIIOIIUU.
EcTtecTBeHHBIN 0TOOP — HANPABIISIOIIHA
daxTop sBomionuH. BumooOpasoBanue
KaK pe3yJbTaT MUKPOIBOIIOIUU

[IpakTrueckue 3aHATUS
N3yuenune ¢popM ecTeCTBEHHOTO 0TOOpa
KaK JIBIDKYIIEH CHIIBI BOJIOIUH.

CamocrosiTenpHas padbora

Pabora c¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.

Tema 3.2
Makpo3Bosronus.
Bo3HukHOBeHUE U

Conepxanne
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paBBI/ITI/Ie KHN3HNU
Ha 3emiie

Maxkpossomtonus. Dopmsl U OCHOBHBIE
HarpaBjeHus1 MakpodBororu (A.H.
Cesepuos). ITytu noctuxenus
OHOJOrHYECKOro Mmporpecca.
Coxpanenue OuopazHooOpasus Ha
3emuie.

I'unore3sl M TeopuM BO3HUKHOBEHUS
’)ku3Hu Ha 3emJie. [losBieHue mepBBIX
KJIETOK U UX 3Bosmonus. IIpokapuotsl u
3YKApHUOTHI. [Ipoucxoxnenue
MHOTOKJIETOYHBIX OpPraHHU3MOB.
BO3HUKHOBEHHE  OCHOBHBIX  LIAPCTB
9YKapuoT

IIpakTHueckue 3aHsATUS

CamocrosTenbHas padoTta

Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.

Tema 3.3.

Conepxanne

[Ipoucxoxnenueu
€JI0BEKa —
AHTPOIIOTEHES

AHTpOIIOJIOTHS — HAYKa O YEJIOBEKE.
CucremMaTndecKkoe IOJIOKEHHE
yenoBeka. CX0ACTBO M OTINYHS
YyeJIoBeKa ¢ JKUBOTHBIMH. OCHOBHBIE
CTaJMU aHTPOIIOTeHe3a. DBOJIOLHS
COBPEMEHHOTO YEJIOBEKA.
UenoBeueckue pacbl M UX E€IUHCTBO.
BpeMms u myTtu pacceneHus dyeaoBeKa 1mo
IJIAaHCTE. [IpucnocobneHHOCTH
YEJIOBEKa K PA3HBIM YCIOBHSIM CPEJIbI

[IpakTrueckue 3aHATUS

CamocrosTenbHas padora

Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.

Pa3nen 4. Dxomorus

18

Tema 4.1.

Conepxxanue

DKOIOTHIECKHUE
(baxTopsl U cpeibl
JKU3HU

Cpenpl oOUTaHHsI OPraHU3MOB: BOJHAS,
HA3eMHO-BO3/1YyIIIHAs, MOYBEHHA,
BHYTPHUOpPTaHU3MEHHAsI. dusmko-
XUMHUUYECKHE 0COOEHHOCTH cpen
oOuTaHUA OpraHU3MOB.
[TpucniocoOneHust OpraHu3MOB K KU3HU
B pa3HbIX cpenax. ITonstue
9KOJIOTUYECKOTO (dakTopa.
Knaccudukanus HKOJOTUYECKHUX
daktopoB. IlpaBmio wmuHUMyMa lO.
JIubuxa. 3akoH ToJepaHTHOCTH B.
[lendopna

[IpakTrueckue 3aHATUs

CamocrosTenbHas pabora

Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.
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Tema 4.2.
[Tonynsiuus,
co00111eCTBa,
9KOCHUCTEMBI

Conepxxanue

DKoJloru4ecKasl XapakTepHUCTUKa BHJIA
U TOMyNISAHUUA. DKOJOTHYECKas HHUIIA
BUJa. DKOJIOTHYECKHE XapaKTePUCTHKU
MOMYJISLIUH. Coo0miectBa u
3KOCUCTEMEL. Bbuonenos Hu €ero
cTpykTypa. CBsI3u MEXIy OpraHu3MamMu
B OuoreHo3e. CtpyKTypHBIE
KOMITOHEHTHI 9KOCUCTEMBL:
MPOJYLEHThI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopot BelecTB 1 MOTOK 3HEPTUU
B 9KocHcTteMe. Tpoduueckue ypoBHHU.

[IpakTrueckue 3aHATUS

Tpoduueckue nienu u cetu. OCHOBHBIE
MoKa3aTeNn dKocucTeMbl. buomacca u
MPOAYKLIHSL. DKOJIOTUYECKHUE TUPAMHU/IBI
gucen, buomaccsl u 3uepruu. [IpaBuio
MIApaMUJIbl SHEPTUH.

Pemienne mpakTUKO-OpPUEHTUPOBAHHBIX
pacyeTHBIX 3aJaHUd 10 TMEPEeHOCYy
BEILECTBA U SHEPIHH B DKOCUCTEMAX C
COCTaBJIeHHE TPOPUUECKUX Lened u
nupaMu]i OMOMAaCChl U DHEPTUH

CamocrosiTenpHas padbora

Pabora ¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.

Tema 4.3
buocdepa -
rioOanbHas

9KOJIOTHYEeCKast
cucrema

Conepxxanue

Bbuocdepa — xxuBast 06010uKa 3emiu.
Pa3zButne npeacrasnenuit o uocdepe B
tpyaax B.W. Bepnaackoro. O6nactu
O6uocdepsl U ee KOMIOHEHTHI. JKuBoe
BEIIECTBO OMOChEphl U ero (HyHKIIHH.
3aKOHOMEPHOCTH CYIIECTBOBAHHS
o6uocdeprl. OcobeHHocTH OHOCHEPHI
KaK rJ100aMbHOM 9KOCUCTEMBI.
JnHamuyeckoe paBHOBECHE B
ouocdepe. KpyroBopoTel BemIeCTB U
OMOreOXUMHUYECKIE IIUKJIBL.
['moGasbHBIEC SKOJOTHUUECKHE TTPOOIEMBI
COBPEMEHHOCTHU

IIpakTnueckue 3aHsATUS

CamocTosTenpHas pabora

Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.

Tema 4.4.
Brusgaue
AHTPOIIOTEHHBIX
¢dakTopoB Ha

ouochepy

Conepxanne

AHTpOIIOTEHHBIE  BO3JEHUCTBUS  Ha
ouochepy. 3arps3HEeHUS KaK  BH]
AHTPOIIOTCHHOT' O BO3,Z[€I>'ICTBI/I$I.
AHTpPONOreHHbIE BO3JICUCTBUA Ha
atmocoepy. BosznetictBus Ha
ruapochepy. BoszneiictBust Ha
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aurocdepy. AHTpPOIIOT€HHBbIE
BO3/ICHCTBUS Ha OonoTnyeckue
cooOmiecTBa. YTayOJIIeHHO H3y4YaroTcs
OTXO/Ibl, CBSI3aHHBIC C OINpPEICICHHOM
npodeccueil/cnennanbHOCTRIO

[IpakTrueckue 3aHATHS 2
[Ipaktuueckoe  3amstue  «OTXOABI
IPOU3BOJICTBAY
CamocTosTenpHas padora -
Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.
Tema 4.5. Conepxanne
Brusiaue 3M0poBbE M €r0  COCTABISIOLIKE. 2
COLIMAJILHO- ®dakTopHI, MOJIOKUTETHHO u
DKOJIOTMYECKUX | OTPUIATENIHO BIIUSIONINE HA OPTaHU3M
(dhakTOpOB Ha yenmoBeka. [IpoOiieMa  TEXHOTEHHBIX
30pPOBbE BO3JCHMCTBUM Ha 30pOBbE YEJIOBEKA
YeJIoBeKa (37IeKTpOMarHuTHBIE TIOJIsA, OBITOBAs
XUMUS, U30BITOYHBIC IIYMBI, paauaius
U T.gI.). Apjanrauus ~— opraHu3Ma
4yelnoBeka K (hakTopaMm OKpyKaromen
cpensl.  [lpunnunel  GopmupoBaHus
310pOBbECOEPEralonIero  MOBEIACHHUS.
Oduznyeckass aKTUBHOCTb U 3/10POBBE.
buoxumunueckue aCIIEKTHI
palMOHATILHOTO MUTAHUS
[IpakTnueckue 3aHATHS 123
JlaGopaTopHass paboTa «YMCTBEHHas
paboToCTIOCOOHOCTHY
OBnaseHue METOAAMU  OIPEACTICHUS
roKaszareJyeu YMCTBEHHOU
paboTocmocoOHOCTH, O0BsICHEHHE
MOJTy4YEHHBIX pe3ynbTaToB u
dbopmynupoBaHue BBIBOJIOB
(MMCBMEHHO) c WCITOJIb30BaHUEM
HAy4YHBIX IIOHATHUM, TEOPUHI U 3aKOHOB
Kontponbnas pabota: Teopernueckue
ACTICKTHI YKOJIOTHH
CamocrosiTenpHas padbora -
Pabora c¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.
Paznen 5. buonorus B xu3Hu
Tema 5.1. Coneprxanue 2

buorexnomornu B
JKA3HU KaXKI0Tr0o

buorexHomorus KakKk HayKa n

MIPOU3BOACTBO. OcHoBHBIE
HaIpaBJICHUSA COBPEMEHHOM
OMOTEXHOJIOTHH. MeTtoan!
OHMOTEXHOJIOTHH. OOBEKTHI
OHMOTEXHOIOTHH. OTHKa
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OMOTEXHOJOTMYCCKMX U TCHETHYCCKUX
JKcnepuMeHToB. [lpaBwia moucka u
aHanm3a OMOdKOJIOTHUECKON
UHpOpMAIUN u3 Pa3IMIHBIX
UCTOYHUKOB (HayyHass ©  y4eOHO-
Hay4Has JUTEparypa, cpencTBa
MaccoBOM uHpopManuy, CETh
WNuTtepHeT u npyrue)

[IpakTrueckue 3aHATUS

Keiicet Ha anamu3 wuHopManuu o
HAyYHBIX JOCTIKEHUSX B 00JIacTH
TEHETUYECKUX TEXHOJOTHUM, KIETOYHOU
WH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTUH.
3amura Kelca: MpEICTaBICHUE
pe3yapTaToB peleHus KENCOB
(BBICTYIIJICHHE C TIPE3CHTAIINECH )

CamocTtosTenpHas padora

Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.

Tema 5.2
buorexHonoruu u
TEXHHUYICCKHE
CUCTEMBI

Conepxanne

PazButue OMOTEXHOJIOTHIA c
NPUMEHCHHEM TEXHUYECKHX CHCTEM
(OmonHxeHepus, o6uonHdopmaTHka,
OMOHMKA) M WX NMPUMCHCHHE B KU3HH
YeNoBeKa, MIOKCK u aHaIu3
UHpOpMAIUN u3 Pa3IMIHBIX
UCTOYHUKOB (HayyHass ©  y4eOHO-
Hay4Has JUTEparypa, cpencTBa
MaccoBOM uHpopManuy, CETh
WNuTtepHeT u npyrue)

Keiicet Ha anamu3 wuHopmanuu o
pa3BUTUHN OMOTEXHOJIOTHI c
MPUMEHEHUEM TEXHUYECKUX CUCTEM (I10

TpYIIIam)

[IpakTueckue 3aHsATUS

3amura KeHca: [IpencraBnenue
pe3yapTaToB peleHus KENCOB
(BBICTYIIJICHHE C TIPE3CHTAIINECH )

CamocrositenpHas padbora

Pabora c¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.

BCEI'O

72
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3. YCJOBUSI PEAJIM3BAIIMM TPOIPAMMBI  YUEBHOM
JANCHUIIJIMHBI OYI1I1.10 Buonorus

3.1. MarepuanbHO-TEXHUUECKOE 00eCTICUeHUE

Peanuzanus nucuuiinHabl TpedyeT Hanu4yus yuyeOHoro kabunera «buonoruny.

Kabuner «buonorum», ocHaIIeHHBIH 000OpyIOBaHUEM: MeOEb, JOCKA, ME,
HarjsgHble MocoOus (KOMIUIEKThI Y4eOHBIX TaOJMIl, IUIAKaTOB), TEXHUYECKUMHU
CpeIcTBaMu OOyYEHHs: KOMIIBIOTEp C YCTPOMCTBAaMU BOCHPOU3BENICHUS 3BYKa,
OPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C IKPAHOM, YKA3KA-TIPE3CHTEP ISl MPE3CHTALIHIA.

JlabopaTtopusi, ocHamieHHass OOOpYyJOBaHMEM [JIsi TPOBEICHUSI 3aHATHUMA:
MHUKPOCKOIIBI, CEKYHJIOMEP, TOHOMET, JJabopaTopHas nocyaa (mpoOUpKH, MOJACTaBKU
JUI IPOOUPOK, MUHIETHI, MECOK, CTYMKU C MECTHUKaMH, MPEIMETHBIE U MOKPOBHBIE
CTEeKJa, CTEKJSIHHbIC IMaJlOYKH, MpernapoBajbHbIe WUIJIbL, (UIBTpOBaJIbHAs Oymara
(candeTrkn), cTakaHbl) TUMEPTOHUYECKHM pacTBOp XJopuia HaTpus, 3%-HbIi
pacTBOp MepoOKCcHIa BOAOPOA, pacTBOP ioJa B HOAUCTOM Kalluu, TNIMLEPHUH, KITyOHH
KapTtodesnsi, JUCT 3J0/ieu KaHAJACKOM, IO PAOHMHBI OOBIKHOBEHHOW (psIOMHBI WU
TOMAaTa), TyK pernyathlii, pa3BeACHHbIEC B BOJIE APOXOIKH);

Texnuueckue cpeacTra 00ydeHUs:

3aHATUST TPOBOASTCS B YYEOHOM ayJuTOpPUHM M KOMITHIOTEPHOM KJlacce,
OCHAIIEHHBIX  HEOOXOMUMBIM  Y4EOHBIM, METOJUYECKUM, HHPOPMAIMOHHBIM,
IPOTrPAaMMHBIM O00ECIICYCHUEM.

3.2. HudopmarmonHoe odbecrieueHne 00ydeHus
[lepeyeHr y4eOHBIX U3JIaHWUN, HWHTEPHET — PECYpPCOB, JIOMOJHHUTEILHON
JUTEPATYPHI.

OcCHOBHbIE HCTOYHUKH:

1. bwuonorus: 0a30BbIi ypOBEHb: YUYEOHUK JUIsI OOpa30BATEIBHBIX
OpraHuzalMii,  pealu3yloumx  oOpa3oBaTeibHblE  MPOTPAMMBI  CPEIHETrO
npodeccruoHanbHOro odbpazoranus; 1-e uznanue, Aragonona N.b., Kamenckux A.A.,
CuornazoB B.U., AkuinonepHoe oomectBo «M3narensctBo «IIpocBemenuey.

2. buonorus. buonornueckue CHUCTEMbl U TPOLECCHl: YUYEOHUK ISt
YUPEXJIEHUIN CpeqHero npopeccHoHaIbHOro o0pa3zoBanus (yriayOJeHHbIH YPOBEHb) B
2-x d4actax, l-e wusnanue/TepemoB A.B., IlerpocoBa P.A./ O6mectBo ¢
orpaHnueHHON 0TBeTCTBEHHOCTHIO0 « MOl MHEMO3NHA»

3. buomorus: 06a30BbIH  YpOBEHb: MPAKTUKYM: ydeOHOe TMocobue,
pa3paboTaHHOE B KOMIUIEKTE C Y4eOHMKOM i1 0Opa3oBaTEbHBIX OpraHU3allUi,
peanm3yromux 00pazoBaTeNbHBIE TPOTPAMMBI  CpPEIHEr0 MPOo(dhecCHOHATEHOTO
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obpasoBanus; 1-e m3ganue, Aradponosa W.b., Kamenckux A.A., CuBormazos B.I.,
AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemienue.

4. buonorusi. buonoruueckue cucrembl M mporecchl: [locoOue mis
CaMOCTOSITEJIbHON paboThI OOy4YalmMXcs,  YYPESKIEHUSAX  CPEIHETro
npodeccuoHaIbHOTO oOpa3oBaHus (yriIyOJICHHBIM YpOBEHb) B 2-X dYacTsiIX, 1-e
uznanue/TepemoB  A.B., Ilerpocora P.A/ OOmectBo ¢ orpaHuYeHHOMN
oTBeTcTBeHHOCTHIO « 1Ol MHEMO3HNHA»

I[OHO.]IHI’ITGJILHLIG HCTOYHUKMU:

1. buonorus: yuyeOHUK W TPAKTUKYM IJisi CpeaHero mpodecCUOHATBHOTO
oOpazoBanus / B. H. Apsirun [u np.] ; mox penakuueit B. H. Apsiruna. — 2-e uzn. —
MockBa : WMzmarensctBo IOpaiit, 2022. — 378 c¢. — (IIpodeccuonanpHoe
obOpaszoBanne). — ISBN 978-5-534-09603-3. — Tekct : 3JI€KTpOHHBIN //
O6pazoBatenbHas matdopma FOpaiit [caiiT]. — URL:
https://urait.ru/viewer/biologiya-511618#page/1

2. Oo6yxoB, JI. K. buonorusi: kierkun u TKaHu : ydeOHOe TocoOue s

cpennero npodec-cuonanpHoro odpaszoBanus / JI. K. O6yxos, B. H. Kupunenkona.
— 3-¢ u3n., mepepad. u mon. — MockBa: UzmarensctBo FOpaiit, 2024. — 358 ¢. —
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr
anekTpoHHbt  //  OOpazoBarenbHas 1atgopma IOpait [caitit]. — URL:
https://urait.ru/viewer/biologiya-kletki-i-tkani-516336
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4, KOHTPOJIb MU OLEHKA PE3YJIBTATOB OCBOEHUA
JANCHUIIJIMHBI OYI1I1.10 Buonorus

KonTpoib

N OLCHKa PpE3yJbTaTOB

OCBOEHHUS y4€OHOW JIUCITUTLIINHBI

OCYHICCTBIACTCS IPCIIOAABATCIICM B IIPOLECCC ITPOBCACHUA ITPAKTUICCKUX 3aHATUN U

1abopaTOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBIMOIHCHUS OO0YYaIOIIUMHUCS

VH/IMBUIYaJIbHBIX 33JJaHHUM, TPOEKTOB, UCCIICIOBAHUN.

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

«CtpoeHue KJIETKU (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
9BOJIIOLIMOHHOT'O YYEHHUSI
OK 02 Maxkpo3Bosnronusi. OnenuBaemas TUCKYCCHSL:
OK 04 Bo3HuKHOBEHME U pa3BUTHE HCIIOJIb30BAaHUE apryMEHTOB,
KU3HU Ha 3emiie OMOJIOTUYECKONl ~ TEPMHUHOJIOTHH U
CHUMBOJIMKH ISt JI0Ka3aTelbCTBA
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
IIPOUCXOXKACHUSI YEIOBEKA
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, CocraBnenue cXeM KpyroBOpoTa
OK 02 SKOCHUCTEMBI BEIIECTB, HCIIOJb3Ysl MaTEPHAIIbI JIEKIIUT
OK 07 Pemenne  mpakTHKO-OPHUEHTHPOBAHHBIX
pacyeTHBIX  3aJaHMid 1O  TEePEeHOCY
BEIIECTBA M DJHEPIWU B DKOCHCTEMax C
COCTaBleHHEe TPODHUYECCKUX Lened u
nUpamMu]] OMOMacChl M SHEPTUH
OK 01 buocdepa - rmodanbHas OneHnBaemas JUCKYCCHUS
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OK 02 JKOJIOTMYECKAs CUCTEMA Tecr

OK 07

OK 01 BinsiHre aHTpONOTeHHBIX Tect

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

OK 04 MPOM3BOJICTBA”

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 uH(pOpPMAIUK O HAYYHBIX JIOCTHIKECHUSX

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

OK 01 [IpombinieHHas 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 Ui (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),
NpEACTAaBJICHUC PE3YJIbTATOB PCHICHUSA
KENCOB
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