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

1.1. OGnacTh NpuMeHEHHUS paboyveii mporpaMMbl

PabGouast mporpamMma IHCIMIUIMHBI SIBJISIETCS YacThi0 00pa3oBaTEbHOMN
nporpamMmmbel B cootBeTrcTBUU ¢ PI'OC CIIO mo cnenuansHoctn 10.02.05
Obecneuenne HHYOPMALIMOHHON OE30MACHOCTH ABTOMATU3UPOBAHHBIX CUCTEM.

1.2. Mecto auctumunsl B ctpyktype TITICC3C:
OIl. OGuieo6pazoBarebHas MOATOTOBKA

b/1. ba3zoBbie TUCIIUTIIIMHBI

bJ1.10 buonorus

1.3. llenu m 3amauu TUCHUIUIMHBI — TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
JUCIUTIAHBI:
B pe3ynbraTe 0CBOSHUS AUCHUTUIIHHBI O0yUJAIONTUIICS TOJDKEH YMETh:

— TMPOBOJAUTH CPABHEHHWE XMMUYECKOW OpraHM3allid JKUBBIX U HEXMBBIX
OOBEKTOB.;

— CTPOUTH CXEMBI SHEPreTHYeCKoro oOMeHa u OnocuHTesa Oeska;

— CaMOCTOSITEIbHO UCKAaTh JI0KA3aTeNLCTBA TOTO, UYTO KJIETKA — DJIEMEHTapHAas
KHBasi CUCTEMa U OCHOBHAs CTPYKTYpHO-(DYHKIIMOHAQJIbHAS €IMHMIA BCEX KHUBBIX
OpPraHU3MOB;

— CaMOCTOATEJIbHO HAXOAWUTh OTJIMYUS MHTO3a OT Meio3a, orpenenss
HBOJIIOLIMOHHYIO POJIb ATUX BUIOB JIEJICHUS KICTKU;

— XapakTepu30BaTh CTAMM MOCTAIMOPHOHAIBHOTO pa3BUTHS Ha MpUMEpPE
YeJI0BeKa;

— peliaTh TeHEeTUYECKHUE 3a/1a4H;

— pa3OupaTbcsi B  OTUYECKUX  AaCMEKTaX  HEKOTOPBIX  JIOCTIKEHUH B
OMOTEXHOJIOIUU: KJIOHUPOBAHUH KUBOTHBIX U IPOOIeMax KIOHUPOBAHUS YEJIOBEKa;

— JIOKa3blBaTh PABEHCTBO YEJIOBEUECKUX pac Ha OCHOBAaHMU HX POJACTBA U
€IMHCTBA IPOUCXOXKICHUS;

B pe3ynbraTe 0OCBOSHHS IUCHUIUIMHBI O0YYaIOUIHIICS TOKEH 3HATh:

— CTpoeHHue ¥ PYHKIMU PACTUTEIbHBIX U KUBOTHBIX KIIETOK;

— CTPYKTYPHYIO OPTaHU3AIMI0 OPraHMYECKUX BEIIECTB KIIETKU;

— OCHOBHBIE MOJIOKEHUS KIETOYHON TEOPHH;

— OCHOBHBIE CTaJMM OHTOTE€HE3a Ha TMPUMEPE PAa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX;

— OCHOBHBIC BUAbI N3MCHYHUBOCTH,



— OCHOBHBIC HAIIPABJICHUA B CCICKIINU paCTeHI/Iﬁ H ) KNBOTHBIX,

— OCHOBHBIC TCOPHHU ITPOUCXOKIACHUA )KU3HU HA BCMHC;

— OCHOBHBIC UCTOPUYICCKUC 3BOJIFOINOHHLIC UJICH,

— CPABHUTCIIbHYIO XapPAKTCPUCTUKY YCIIOBCKA U IIPUMATOB, CXOJACTBO U OTJIMYHAL.

1.4. KomuuecTBO 4acoOB HA OCBOCHHE JUCHHUITIIUHBI.

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

— oOsi3aTrenpHass ayauTOpHAs ydeOHas Harpy3ka (Bcero) 72 dacoB, W3 HHX

IMPAaKTUYCCKas IMOATOTOBKA — 38 yacos.

1.5. Ilmanupyembie  pe3yibTaThl OCBOEHUSI 00111e00pa3oBaTeIbHOM
mucaIiuinibl B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoe ®I'OC COO.

Koa n
HAaHMeEHOBaHHUE
(popmupyembIx
KOMIIeTeH it

[Inanupyemble pe3y/bTaThl 0CBOCHHUS JMCIHUNIHHBI

Oo01mue

JAucuunianHapHbie

OK 01. Beibupatp
CIOCOOBI perieHus
3a1a4
npodeCCHOHATbHON
JeSITeIbHOCTH
PUMEHHUTEIBHO K
pa3TUIHBIM
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
aKTyaJIu3upOBaThH npo0emy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIWBaTh  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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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,
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;

- 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  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.
Hcnonb3oBath
COBpPEMEHHBIE
CpeAcTBa  TIOHCKa,
aHanm3a "
UHTEPIpETANN
uHpopMaun u
nH(pOpMaIMOHHBIC
TEXHOJIOTHHI TSt
BBITTOJIHEHHST 3214
npodhecCuOoHABLHOM
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 [I03HABaTCIILHBIMU
JEHCTBUSMU:

B) padoTta ¢ nHopManmeii:

- BJAJETh HABBIKAMM IOJyYEHUS

uHpOpPMaLUK U3 UCTOYHHUKOB Pa3HBIX
THUIIOB,
OCYIIECTBIISITh TTOHCK, aHau3,
CHCTEMATH3aIMI0 W WHTEPIPETALHNIO
UHPOpPMALIMK  PA3ITUYHBIX BHUIIOB 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,

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,  (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;

- BJIQJICTh HABBIKAMHU PACIIO3HABAHUS U

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

OK 04. DddextuBHO

B3aMMOICHCTBOBATD
u pabortath B
KOJICKTHUBE Hu
KOMaH/Ie

- 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, paclpeneisiTb poilud ¢
y4€TOM MHEHHU YYaCTHUKOB
o0CyXJaTh pe3yabTaThl COBMECTHOM
paboTsI;

- KOOPJAMHHUPOBATb U  BBINOJHATH
paboTy B  YCIOBUAX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIIATh MTO3UTUBHOE
CTpaTeruyeckoe MOBEJICHUE B
pPa3IUYHBIX CHUTYyalUsX, 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 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;

- 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 TPaMOTHOI'O ITOBCIACHUA B

OKpYyKaroleun MIPUPOAHOMN cpene;
MMOHUMaHHNE HEO0OXOIUMOCTH
HCIIOJIb30BaAHUS JOCTH>KCHUI
COBPEMEHHOM Oouosoruu 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 YHCIIE:
71a00paTOpHBIE 3aHATUS (eciu npedycmMompeHo) -
MPAKTUYECKUE 3aHITHSI (eCiU NPeO0yCMOmMpPeHo) 38
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero) -
KypcoBasi pabota (IIpOeKT) (eciu npedycmompeHro) -
CamocrositenpHas pabora o0ydaromierocs (BCero) -
[IpomexyTounas arrectarus B popme 3auer ¢
OLICHKOH
2.2. TemaTudecKkuil MIaH U COJEPKaHUE TUCITUILIUHBI
Copepxanre yaeOHOTO MaTepHara,
HanmvenoBanme | 1abopatopHbie paObOTHI M MPAKTUICCKUE O6beM 1aCOB VpoBeHp
paszesnoB U TeM 3aHSITHSI, CAMOCTOSITENIbHASL paboTa OCBOCHIS
oOyyJaronuxcsi, KypcoBas padora
(IpoeKT) (eciu npedycmompero)
1 2 3 4
Pazpen 1. Knerka — cTpykTypHO-()YHKIIMOHAIBHAS 20
€IMHUIIA KUBOTO
Tema 1.1 Conepxxanue 2 2
buonorus kak | CospemeHHbIE OTPACITH GHONOrHUECKIX
Hayka. OOmast | syanmii. CBsA3h OUONOTHH C IpYTUMHU
XapaKTCPUCTHKA | gaykamu:  OuMoxumus,  Ouodusuka,
JKU3HU O6uonnka, reHoreorpadus u ap. Ponp u
Mecto Ouoioruu B (POpPMHUPOBAHUH
COBPEMEHHON HAyYHOW KAapTUHBI MUpA.
YPpOBHM OpraHu3alu *KUBOW MaTEpPHUU.
Ob6mas XapaKTepUCTHKA KU3HHU,
CBOMCTBA XUBBIX CUCTEM. XHUMHUYECKHI
COCTaB KJIETOK
[IpakTuueckue 3aHATHS 2 -
JlaGopaTopHass pabota: XUMHYECKUMA
COCTaB KJIETOK
CamocrosiTenpHas padbora - -
Pabora c¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.
Tewma 1.2. Conepxxanue
CTpyKTypHO- Conepxanne
¢ynkuuonanbHas | Knerounass teopust (T. IlBann, M. 2 2
OpraHu3arus [netinen, P. Bupxos). OcHOBHBIC
KJIETOK IIOJIOXKEHUSI COBPEMEHHOM KJIETOYHOU
TEOPHH. Turnbl KJICTOYHOU
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OpraHM3aly: TMPOKAPUOTHUECKUNH U
syKapuoTHuecKuil. OIHOKIETOUYHbIE H
MHOTOKJIETOYHbIE OpTaHU3MBI.
CrpoeHre NMPOKAPHUOTHYUECKONW KIICTKH.
CTpoeHHEe »HYKapUOTUUYECKON KIIETKHU.
Hexknerounsie Gpopmbl )XU3HU (BUPYCHI,
OakTepuodarm)

[IpakTrueckue 3aHATUS
JlaGopaTtopHnast pabora «CtpoeHue
KJIETKHU (pacTeHus, )KUBOTHBIE, TPUOBI)
U KJICTOYHbIE BKIIIOUEHUS (Kpaxmall,
KapOTHUHOMIbI, XJIOPOILJIACTHI,

XPOMOIIJIACTHI )»

[Monroroska MHKPOIIPEapaToB,
HaOJI0JIeHNe C MTOMOIIbI0 MUKPOCKOIIA,
BBISIBJIICHUE pasinuui MEXKIY
M3y4aeMbIMHU o0BbeKTamu,
(dbopMynHupoBaHUE BHIBOJOB.

BupycHsie " OakTepuanbHbIC
3a0oneBanua.  OOmuMEe  TPUHIUIBI
UCTIONIb30BAHUS JIEKapCTBEHHBIX
BemecTB. OCOOCHHOCTH TMPUMEHEHHUS
AHTHOMOTHKOB. [IpencraBnenne
YCTHBIX COOOIIEHUI € Npe3eHTalueH,
HOATOTOBJICHHBIX o HIepEYHIO
HUCTOYHHKOB, PCKOMCHIOBAaHHBIX
HpenoaaBaTeaeM

CamocTtosTenpHas padora

Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.

Tema 1.3.
CrtpyKTypHO-

(G yHKIIMOHATBLHBIE
(baxTops
HACJIEJICTBEHHOCT
u

Conepxanne

XpomocoMHass teopus T. Moprasna.
CtpoeHne XpoMocoM. XPOMOCOMHBIN
HAO0Op  KIETOK, TOMOJIOTHYHBIE U
HETOMOJIOTHUYHBIC XPOMOCOMBI,
TalIONIHBI W JTUIUIOWIHBIA HaAOOoD.
Hyxnennoseie xucinotel: JIHK, PHK
HaXOXJICHUE B KIJIETKE, UX CTPOCHHE U
byHKIMKH. MartpuyHble TPOIECCH B
KIIETKE: perUINKaIus, OMOCHHTE3 Oelka,
penapanus. ['eHeTHYeCcKuil KOJ U €ro
CBOICTBA

[IpakTHueckue 3aHsATUS

Pemenue 3amau  Ha  onpexneneHue
MIOCJIEI0BATEIbHOCTH HYKJICOTHJIOB,
aMUHOKHCIIOT B HOpPME W B Cjyuae
WU3MEHEHUS MIOCJIEI0BATEIbHOCTH
nykieotusioB JJIHK

CamocrosiTenpHas padbora

Pabora c¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.
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Tema 1.4. O0MeH
BEIIECTB U
MIPEeBPAIICHHE
DHEPrUH B KJIETKE

Coneprxanne
TTousitne MeTaOOIU3M. ACCUMIIIALINA U
TUCCUMMJIALIASL ~ —  JIBE  CTOPOHBI

MeTaboau3ma. Tumel oOMeHa BEIICCTB:
aBTOTPOHBIA U TETEPOTPOPHBIH,
a’pOOHBIN U aHadPOOHBIH.
IInmactuuecknii  oOMeH. DOTOCHUHTE3.
XeMOCHHTE3

[IpakTHueckue 3aHsATUS

CamocrosiTenpHas padbora

PabGora c¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.

Tema 1.5. Conepxxanue 2
JKnuzuenHbrin Knerounslif 1uki, €ro mnepUOJBbIL.
IIUKIT KJIETKH. Muto3, ero craguu M MNPOUCXOASIINE
Muto3. Meiio3 | npoueccsl. buonormueckoe 3HaueHue
MHATO3a. MelWo3 ©W €ro CTaguu.
[loBenenue xpomMocoMm B  MeHoO3e.
Kpoccunrosep. buonornueckuii cMbIct
Meno3a
[IpakTrueckue 3aHATHS 2
Kontponpnast  pabora mo  Tteme:
MonekynspHbli YPOBEHb OpraHU3allu
YKUBOT'O
CamocrosiTenpHas padbora -
Pabora c¢ koHcmekrom. M3ydenue -
y4eOHOU JTUTEPATYPHI.
Paznen 2. Ctpoenue u GyHKIIMK OpraHu3Ma 16
Tema 2.1. Coneprxanne
Crpoenue MHOrokJeTouHbIE OpraHHu3MBbl. 1
opranusma B3aumocBs3bp OpraHoB UM CHCTEMBbI
OpraHoB B MHOTOKJIETOYHOM
opranu3me. ['omeocras opranusma u
ero  IHojaJep)KaHue B IIpoLecce
KU3HEJCSATEIbHOCTH
[IpakTrueckue 3aHATUS -
Yyenne o ObITuH
CamocrosiTenpHas padbora -
Pabora c¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.
Tema 2.2. Conepxxanue
Dopmbl @opMbl  pa3MHOKEHUS OPTaHU3MOB. 1
pasMHOXKE€HHsS | becriosioe M 10JI0OBOE pa3MHOXKEHHUE.
OpraHU3MOB Bunbt 0ecrosoro  pa3MHOMXKEHHUS.

[TonoBoe pasmHoxeHue. ['amerorenes y
KUBOTHBIX. CriepMaToreHe3 u OOTeHEs.
Crpoenue MOJIOBBIX KJIETOK.
O11010TBOPEHNE

IIpakTrueckue 3aHATUS

CamocTosTenpHas pabora
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Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.

Tema 2.3. Coneprxanne
OmnTtorenes NunuBuayanpHOE pa3BUTHE
pacTeHui, OpraHu3MOB. OMOpHUOT€HE3 |  €ro
KUBOTHBIX U craguu. [locToMOpHOHANBHBIA TIEPUOS.
YelioBeKa Cranun MOCTAMOPHOHAILHOTO
pPa3BUTHUSI y JKUBOTHBIX U YEJIOBEKA.
[Ipasmoe u  HempsiMOe  pa3BHUTHE.
buonoruueckoe crapeHue u CMEPTh.
OHTOreHe3 pacTeHHI
IIpakTrueckue 3aHATUS
CamocrosiTenpHas padbora
Pabora ¢ koncmekrom. M3yuenue
y4eOHOU JTUTEPATYPHI.
Tema 2.4. Conepxxanue
3aKOHOMEPHOCTH | OcHoBHbBIE MTOHSATHUS TE€HETUKH.
HACJICIOBAHUA | 33x0HOMEPHOCTH O0pa30BaHHs TaMeET.
3akonsl I. Mennens (MoHOTHOpHUIHOE
U TOJUTHOPUAHOE  CKPEIIUBAHHUE).
BzauMozeiicTBue reHOB
IIpakTrueckue 3aHATHS
Pemenne 3amau Ha  ompezeneHue
BEPOSITHOCTH BO3HUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU MOHO-
, M-, MOJUTHOPUIHOM u
aHATU3UPYIOIIEM CKpEIIMBAHUH,
COCTABJICHME TEHOTUIIMYECKHX CXEM
CKpEIIMBaHUS
CamocrosrenbHas paboTta
Pabora ¢ koncmekrom. M3yuenue
y4eOHOMU JTUTEPATYPHI.
Tema 2.5. Conepxxanue
Cuerurennoe 3akousl T. Moprana. CuemieHHOE
HaCJICTOBAHUC HacJICIOBaHWE  TCHOB,  HapyIICHHEC
IIPpU3HAKOB cuemienusi. HacnenoBanue nmpu3HakoB,
CHEIJICHHBIX C MOJIOM
[IpakTrueckue 3aHsATUS
Pemenue 3amau  Ha  ompejelieHHE
BEPOSATHOCTH BO3HHUKHOBEHUS
HACJICICTBEHHBIX  MPHU3HAKOB  IPHU
CLIETUIEHHOM HaCJIeIOBaHUH,
COCTABJICHME TEHOTUIIMYECKHX CXEM
CKpEIIMBAaHUS
CamocrosrenbHas paboTta
Pabora ¢ koHcmekrom. M3yuenue
y4eOHOU JTUTEPATYPHI.
Tema 2.6. Conepxxanue
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3aKOHOMEPHOCTH
U3MECHYUBOCTHU

N3MEeHUUBOCT,  TPU3HAKOB. Bunnr
W3MEHYMBOCTH:  HACJICJACTBEHHasA W
HEHAaCJIeCTBEHHAs. 3akoH
TOMOJIOTHYECKUX pAIOB B
HacieacTBeHHOM w3MeHunBoctu (H.H.
BaBwioB).  Myraunonnass — Teopus
W3MEHUYMUBOCTH. Buasl wmyrtanuid wu
MPUYHHBI 1704 BO3HHUKHOBEHUS.
Kapuorun udenoBeka. HacneactBenHbie
3a001€BaHnsl 4eJIOBEKAa. | e€HHBIE H
XpPOMOCOMHBIE  OOJIE3HM  4YeJIOBEKa.

bonesun C HacCJICJICTBEHHOM
MPEaPaCIOIOKEHHOCTBIO. 3HaueHHE
MEJIUITHHCKOM TC€HETUKH B
MpEea0TBPALICHUH u JICUCHUH

FeHETHYECKHX 3a00JIeBaHUM YeI0OBEeKa

[IpakTueckue 3aHsATUS
Peumienne 3amau Ha ompejesieHUe THUMa

MyTaluu pu nepeaayde
HACJIEICTBEHHBIX MPU3HAKOB,
COCTABJIICHME TE€HOTHUIIMYECKHX CXEM
CKpEIHMBAHHUS.

Kontponbnas paborta: CtpoeHue u
(GyHKIMU Opranu3ma

CamocrositenpHas padbora

Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.

Paznen 3. Teopus

BOIIOLIN U

Tema 3.1

Conepxxanue

Ucrtopus
3BOJIIOLIMOHHOIO
YYEHUS.
MuKpos3BOIOLUSA

[lepBble 3BOJIOLMOHHBIE KOHLEMIINH
(CK.b. Jlamapkx, XJI.  Broddon).
OBomouronHass teopus Y. [lapBuna.
CunteTnueckasi TEOpus BOJIIOLUU U €€
OCHOBHBI€ ITOJIOKEHHUS.
Muxkpossomrouus.  Ilonymamus — kak
3JEMEHTapHasi €JUHULA  SBOJIOLMH.
['eneTnyeckue  OCHOBBI  3BOJIIOLMH.
OnemMeHTapHble (HAKTOPBI HBOJIOLIUU.
EcrecTBeHHbIH 0TOOp — HaNpaBIAIONIUIA
dakTop sBomOIMH. BumgoobpazoBanue
KaK pe3yJIbTaT MUKPOIBOIIOLNH

[IpakTrueckue 3aHsATUS
Wzyuenue ¢popm ecrecTBeHHOTO 0TOOpa
KaK JBIKYIICH CHIIBI HBOIIOLUH.

CamocTosTenpHas pabora

Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.

Tema 3.2
Makpo3BosTtoLHs.
BosaukHOBeHUE 1

Conepxxanue
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pa3BUTHE )XKU3HU
Ha 3emiie

MakposBostonusi. DopMbl 1 OCHOBHbBIE
HanpasJyieHus1 MakpoaBosonuu (A.H.
Cesepuo). [lytu moctrmkenus
OMOJOTUYECKOro Mporpecca.
CoxpaHenue 6nopazHo0Opasus Ha
3emuie.

['unore3pl ¥ TEOpUH BO3HUKHOBEHUS
*u3Hu Ha 3emue. [losiBeHue MepBBIX
KJIETOK U uX 3Bomonus. [Ipokaprotsl u
3YKapHuOTHI. [Ipoucxoxnenue
MHOTOKJIETOYHBIX OpPraHHU3MOB.
BO3HHKHOBEHHE  OCHOBHBIX  IIAPCTB
JyKapuoT

IIpakTrueckue 3aHATUS

CamocrosiTenpHas padbora

Pabora c¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.

Tema 3.3.

Conepxxanue

[Ipoucxoxaenueu
eJIOBEKA —
AHTPOIIOTCHE3

AHTPOTIONOTHS — HAyKa O YETIOBEKE.
CucreMaTu4ecKkoe MoJI0KEeHNE
yenoBeka. CXOJCTBO M OTIUYHUS
Jej0BeKa ¢ )KUBOTHBIMHA. OCHOBHEIE
CTaJIu¥ aHTPOTIOTCHE3a. DBOIIOIHUS
COBPEMEHHOT0 YelIOBEKa.
YenoBevyeckne pachl M HX EIUHCTBO.
Bpewms u myTH paccesieHus 4esioBeka 1o
TJIaHETE. [Tpucnoco61eHHOCTh
4Y€JIOBEKA K Pa3HBIM YCIOBHSIM CPEIBI

ITpakTHueckue 3aHsATUS

CamocrosiTenpHas padbora

Pabora c¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.

Paznen 4. Dxonorus

18

Tema 4.1.

Conepxxanue

DKOJIOTHYECKHUE
(haKTOpBI U CpeIbI
KU3HU

Cpenbl oOUTaHMsI OPraHU3MOB: BOJIHAS,
Ha3eMHO-BO3IyIITHAS, MOYBEHHAs,
BHYTPHOPTaHU3MEHHASI. dwusnko-
XUMHUYECKHE 0COOCHHOCTHU cpen
obutaHus OpTaHU3MOB.
[MpucnocobneHns OpraHu3MOB K KHU3HU
B pa3HbIX cpenax. [TonsiTne
HKOJIOTHYECKOTO dakropa.
Knaccudpukanus 9KOJIOTUIECKUX
¢daxTopoB. I[IpaBuno wmmuHumyma lO.
JIubuxa. 3akoH TONEpaHTHOCTH B.
Hlendopna

ITpakTHueckue 3aHsATUS

CamocrosiTenpHas padbora

Pabora c¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.
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Tema 4.2.
[onmynsaums,
C000IIIeCTBA,
9KOCUCTEMBI

Conepxxanne

DKonoruveckas XapakTepUCTHUKA BHJA
U TONYJISIHUA. OKOJIOTHYECKash HHIIA
BUJIa. DKOJIOTUYECKHE XaPaKTEPUCTHKU
MOTYJISTIAH. Coo0mrecTBa u
9KOCHCTeMBI.  buomeHos u  ero
cTpykTypa. CBS3M MEXI1y OpraHU3MaMH
B ouoreHo3se. CtpyKTypHBIE
KOMITOHEHTHI 9KOCHUCTEMBI:
[POAYLIEHTBI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopot BemiecTB u MOTOK SHEPTHH
B skocucteme. Tpopuieckue ypoBHHU.

[IpakTHueckue 3aHsATUS

Tpodudeckue nenu u cetrn. OCHOBHBIC
MIOKa3aTeNn SKOCUCTeMbl. bruomacca u
MPOIYKLHUS. DKOTOTUYECKUE MUPAMU/IBI
yuces, Ouomaccsl ¥ 3Hepruu. [Ipasuso
MMUpPaMUIbl SHEPTUU.

Pemenne npakTUKO-OpPUEHTHUPOBAHHBIX
pacueTHBIX 3aJaHUld 10 TEPEHOCY
BEILIECTBA U JSHEPIMHM B DKOCUCTEMAX C
COCTaBJIEHHME TPOPUUECKUX Iered Hu
nupaMuJi GMOMacchl U SDHEPTUU

CamocrosTenbHas paboTta

Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.

Tema 4.3
Bbuocdepa -
riaobanpHas

9KOJIOTHYECCKas
cucTeMa

Conepxanue

buocdepa — xuBas o6omouka 3emin.
Pa3zBuTHe npeacraBnenuii o 6unochepe B
tpynax B.U. Bepnanckoro. O6nactu
ounocepsl U ee KOMIIOHEHTHI. JKuBOE
BeIECTBO Orochephl U ero QyHKIIUH.
3aKOHOMEPHOCTH CYLIECTBOBaHMS
ouochepsl. OcobeHHocTH OHOCheEpsI
KaK rI100amBHOM HKOCHUCTEMBI.
JnHamuyeckoe paBHOBECHE B
ouoctepe. KpyroBopoTel BemiectB u
OMOTeOXUMHUYECKUE ITUKJTBI.
I'moGanbHbIE SKOJIOTHYECKHE TPOOIEMbI
COBPEMEHHOCTH

IIpakTrueckue 3aHATHS

CamocrosiTenpHas padbora

Pabora ¢ koHcmekrom. H3yuenue
y4eOHOU JTUTEPATYPHI.

Tema 4.4.
Bansaue
AHTPOTIOTEHHBIX
(dhakTOpOB Ha

ouochepy

Conepxxanue

AHTpPONOreHHbIE BO3JICUCTBUA Ha
ouocthepy. 3arps3HEHHS Kak  BHU]
AQHTPOIIOTEHHOTO BO3/CUCTBUSI.
AHTpPONIOTE€HHBIE BO3JICUCTBUSA Ha
atMocdepy. BoszneiictBust Ha
ruzpocdepy. BosneiictBus Ha
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autocdepy. AHTpPOTIOTCHHBIE
BO3JICUCTBUS Ha OnoTuyecKue
coo0rmiecTBa. YTIYOJIGHHO HW3Y4aroTCs
OTXOJIbI, CBSI3AHHBIE C OMPEICICHHON
npodeccueit/CrennagTbHOCThIO

[IpakTrueckue 3aHgATHS 2
[IpakTnueckoe 3aHITHE «OTX0IBI
MIPOU3BOJICTBA
CamocrosiTenpHas padbora -
Pabora c¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.
Tema 4.5. Conepxxanue
Bnusinue 310pOoBRE W €r0  COCTaBIISIOIIHE. 2
COLIMATILHO- DaxTopHI, MOJIOKUTEITHHO u
JKOJIOTMYECKHUX | OTPULIATEIHPHO BIIHMSIOIINE HA OPraHU3M
(dakTopoB Ha yenoBeka. [IpoOiema  TEXHOTEHHBIX
3710pOBbE BO3JCHCTBUI Ha 3J0pOBbE YEJIOBEKa
4eloBeKa (97EeKTpOMAarHuTHBIE TOJS, OBITOBAs
XUMUS, U30BITOYHBIE HIYMBI, paauanus
U T.OL). Apnantanus — OpraHu3zma
yelnoBeka K (hakTopaMm OKpyKarolen
cpenel. [lpunnuner  GopmupoBaHUsS
3I0pOBbECOEPEraoIiero  MOBEIEHUS.
duznyeckass aKTUBHOCTh W 3JI0POBBE.
buoxumuueckue aCTIEeKTHI
paIMOHATILHOTO MUTAHUS
[IpakTuueckue 3aHATHS 123
JlaGopaTopHass paboTa «YMCTBEHHas
paboToCTIOCOOHOCTHY
OBnaneHne METOAAMU  OIpeAeTCHUS
roKaszareiyeun YMCTBEHHOU
paboTocrmocoOHOCTH, 00BsCHEHHE
MOJTy4YEHHBIX pe3yNbTaToOB u
dbopmynupoBaHue BBIBOJIOB
(MMCBMEHHO) C  HCIOJH30BaAaHUEM
Hay4YHBIX MOHSATUNA, TEOPUH U 3aKOHOB
KonTtponpHas pabora: Teopermueckue
ACTMEKThI KOJIOTHH
CamocTtosTenpHas padora -
Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.
Pa3nen 5. buonorus B sKu3HU
Tema 5.1. Conepxxanue 2
buotexHosnoruu B
KU3HU KXKIOTO buorexnonorus KaKk  Hayka W
MPOU3BOACTBO. OcCHOBHEIE
HaIIpaBJICHUS COBPEMEHHOM
OMOTEXHOJIOTHH. Merosl
OMOTEXHOIOTHH. OOBEKTHI
OMOTEXHOJIOTHUH. OTHKa
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OMOTEXHOJOTHYECKMX W TEHETHYECKUX
JKCriepuMeHTOB. [IpaBuia mouncka u
aHanmsa OHOIKOIOrHUECKOM
uH(popMaIuu u3 pa3IMYHBIX
UCTOYHMKOB (Hay4Hass MW  y4eOHO-
Hay4YHas auTepaTypa, CpencTBa
MaccoBOM nHpopmanuu, CeTh
WurepHer u apyrue)

[IpakTueckue 3aHsATUS

Keiicet Ha anamu3 wuHopmanuu o
HAay4YHBIX JOCTIKEHUSIX B 00JacTu
T€HETUUYECKUX TEXHOJIOTHH, KJIETOYHOM
WH)XCHEPUH, MUILIEBbIX OMOTEXHOJIOTUH.
3amura Keiica: MpeACTaBICHUE
pe3yJIbTaTOB peleHus KecoB
(BBICTYIJIEHHE C TIPE3EeHTAINEN )

CamocrositenbHas padbora

Pabora c¢ koHcmekrom. M3ydenue
y4eOHOU JTUTEPATYPHI.

Tema 5.2
buorexHomornu n
TEXHUYCCKHE
CHCTEMBI

Conepxxanue

Pa3Butne OMOTEXHOJIOT U C
NPUMEHEHUEM TEXHUYECKUX CHUCTEM
(bnounxeHnepusi, OnonH(pOpMaTHKa,
OMOHWKA) U MX NPUMEHEHUE B KH3HU
YyeloBeKa, MOMCK U aHaIn3
uH(pOopMaIun u3 pa3IMYHBIX
UCTOYHMKOB (Hay4yHass MW  y4eOHO-
Hay4YHas auTepaTypa, cpeacTBa
MaccoBOH nHpopmanuu, CeTh
Hurepuer u apyrue)

Keiicet Ha anamu3 wuHopManum o
pa3BUTHN OMOTEXHOIOTUI c
MPUMEHEHUEM TEXHUYECKUX CUCTEM (I10
rpynmnam)

[IpakTrueckue 3aHATUS

3amura KeHca: [IpencraBnenue
pe3yJIbTaTOB peleHus KecoB
(BBICTYIIJIEHHE C TIPE3EeHTAINEN )

CamocTtosTenpHas padora

Pa6ora ¢ koHcmektom. W3yuenue
y4eOHOH TUTepaTyphl.

BCEI'O

72
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3. YCJOBHMS PEAJM3AIIMM TPOTPAMMBI  VYEBHOM
JUCHMUILIAHBI BJ1.10 BUOJIOT S

3.1. MarepuanbHO-TEXHHUUECKOE 0OeCTIeUeHUE

Peanuzanus nucnumumHbl TpeOyeT Han4usl yaeOHOTo KabuHeTa «bruomorumy.

Kabuner «buonorum», ocHameHHBIA 000OpyqOBaHUEM: MeOeb, JOCKA, ME,
HaTJISJIHBIE TOCOOMS (KOMIUICKThI YYEOHBIX TaOJMIl, TIJIaKaTOB), TEXHUYECKUMH
cpelncTBaMu OOYyYEHHS: KOMIBIOTEp C YCTPOMCTBAMHU BOCIPOM3BEICHUS 3BYKa,
OPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C HIKPAHOM, YKA3KA-TIPE3CHTEP AJI IPE3CHTALIUM.

JlabopaTtopusi, ocHamieHHass OOOpYyJOBaHMEM [JIsi TPOBEICHUS 3aHATHUMA:
MHUKPOCKOIIBI, CEKYHJIOMEP, TOHOMETD, JJabopaTopHas nocyaa (mpoOUpKH, MOJACTAaBKU
JUTsl IPOOUPOK, MHUHIIETHI, MECOK, CTYNMKU C MECTUKAMH, MPEAMETHBIC M MMOKPOBHBIC
CTEKJIa, CTCKJSIHHBIC TAJOYKH, MpenapoBalibHbIE WIJbI, (UILTPOBAIbHAS Oymara
(candeTrkn), cTakaHbl) TUMNEPTOHMYECKHH pacTBOp XJjopuaa HaTpus, 3%-HbIH
pacTBOp MEPOKCHIa BOJOPOIA, PACTBOP H0/1a B HOAMCTOM KajuH, TJIUIEPUH, KIIyOHH
KapTtodesnsi, JUCT 3J0/1eu KaHAJACKOM, IO PSAOHMHBI OOBIKHOBEHHOW (psIOMHBI WU
TOMAaTa), JyK perm4aThlii, pa3Be/ICHHBIC B BOJIC IPOXOIKH);

Texauueckue cpeacTra 00ydeHUsI:

3aHATUS TPOBOAITCS B y4eOHOM ayaUTOPUHM M KOMITBIOTEPHOM KJlacce,
OCHAIIIEHHBIX HEOOXOJWMBIM  Y4YEOHBIM, METOAUYECKUM, HH(POPMAIMOHHBIM,
MIPOTrPaAaMMHBIM 00ECTICYCHUEM.

3.2. HudopmarmonHoe odbecrieueHre 00yueHus
[lepeyeHr y4eOHBIX U3IAaHUN, HWHTEPHET — PECYpCOB, JIOMOJHHUTEILHON
JUTEPATYPHI.

OcCHOBHBIE HCTOYHHUKH:

1. bwuomorus: 0a30BbIi ypOBEHb: YYEOHUK JUIsI OOpa30BATEIBHBIX
OpraHuzalMii,  pealu3yloumx  oOpa3oBaTeibHblE  MPOTPAMMBI  CPEIHETrO
npodeccruoHanbHOro odpazopanus; 1-e uznanue, Aragonona M.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. Spsiruna. — 2-e uzn. —
MockBa : WMzmarensctBo IOpaiit, 2022. — 378 c¢. — (IIpodeccuonanpHoe
obOpazoBanmne). — ISBN 978-5-534-09603-3. — Tekct : D2JIEKTpOHHBIN //
Oo6pazoBatenbHas 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 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr
anekTpoHHbt  //  OOpazoBarenbHass 1atgopma IOpait [caitit]. — URL:
https://urait.ru/viewer/biologiya-kletki-i-tkani-516336

20


https://urait.ru/viewer/biologiya-511618#page/1
https://urait.ru/viewer/biologiya-kletki-i-tkani-516336

4. KOHTPOJb M OLEHKA PE3VJLTATOB OCBOEHUS
JUCHMILIAHBI OB/1.10 BUOJOT S

KonTpoiib

M OLCHKa PpE3yJIbTaTOB

OCBOEHHUSI y4€OHOW JIUCIUTLIINHBI

OCYIICCTBIIACTCSA PCIIOAABATCIICM B IIPOLICCCC ITPOBCACHUA ITPAKTUICCKUX 3aHATUN U

7abopaTOpHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBIMOIHCHUS OO0YYaIOIIUMHUCS

VH/IMBUIYaJIbHBIX 33JJaHHUH, 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
HBOJIIOIMOHHOTO YYCHHS
OK 02 Maxkpo3Bosnronusi. OnenuBaemas TUCKYCCHSL:
OK 04 Bo3HuKHOBEHME U pa3BUTHE HCIIOJIb30BAaHUE apryMEHTOB,
KU3HU Ha 3emiie OMOJIOTUYECKONl ~ TEPMHUHOJIOTHH U
CUMBOJIUKH 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
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 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 uHGOpMAIUK O HAYYHBIX JTOCTHIKEHUSIX

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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