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1. TACHOPT PABOYEM IMPOT'PAMMOBI YUYEBHOM
NUCHUILIVNHBI YI1.10 BUOJIOT U

1.1. OO6nacte npuMeHEeHHs padoyveil MporpaMMbl

Pabouas mnporpamma JIHCLUMIUIMHBI SBIISETCA YacTbl0 0Opa3oBaTEIbHOM
nporpamMmbl B cooTBeTcTBUU ¢ PI'OC CIIO mo mpodeccun 09.01.05 Omnepartop
TEXHUYECKOU MOAAEPKKHU.

1.2. Mecto nucuunnunsl B crpykrype TITTKPC:
OIl. O6meo6pazoBaTenbHas MOJArOTOBKA

VII. YueOHble npeaMeTsl

VII.10 buonorus

1.3. Ienu wm 3ama4vl AMCHMIUIMHBI — TPeOOBAaHUS K Pe3yJIbTaTaM OCBOCHUS
JTACIIATUTHHEL
B pe3ynbTate 0CBOCHUS TUCIUTUIMHBI 00 YYAIONTUHCS JOJIKEH YMETh:

— TPOBOAUTH CPAaBHCHHE XHUMHYCCKOW OpraHM3allid J>KUBBIX M HEKUBBIX
0OBEKTOB.;

— CTPOWTH CXEMbI SJHEPIETUIECKOr0 0OOMEHa U OMOCHHTEe3a OellKa;

—  CaMOCTOSTEJIbHO MCKATh JIOKAa3aTelIbCTBA TOTO, YTO KIIETKAa — 3JIEMEHTapHas
KUBas CUCTEMa M OCHOBHAs CTPYKTYPHO-(DYHKIIMOHAJIbHAs EIUHUIIA BCEX JKUBBIX
OpraHU3MOB;

—  CaMOCTOSATEJIbHO HAXOJWUTh OTJIUYHS MHTO3a OT MeHo3a, ompeaeias
HBOJIFOIMOHHYIO POJIb 3TUX BUIOB JICJICHUS KIICTKH;

— XapakTepu30BaTh CTAJUH IOCTIMOPHOHAJIBLHOTO Pa3BHTHI Ha IPUMEPE
YyeJI0BeKa;

— pemIaTh FeHeTHYECKHUE 3a/1a4H;

— pa3bmparbcsi B OTHYECKMX  acClleKTaX  HEKOTOPhIX  JOCTHDKCHUH B
OMOTEXHOJIOTHUH: KJIOHUPOBAHUHU KUBOTHBIX M TIPOOJIeMax KIIOHUPOBAHUS YETIOBEKa;

— JIOKa3bIBaTh PABEHCTBO YEIOBEYCCKMX pac Ha OCHOBAHUU HMX POJCTBA M
€MHCTBA MPOUCXO0XKICHUS;

B pesynbrare ocBOeHMS JUCIUILIMHBI 00YYaIOIIHICS JOJDKSH 3HATh:

— CcTpocHHE ¥ QYHKIIMH PACTUTCILHBIX U )KUBOTHBIX KIICTOK;

— CTPYKTYPHYIO OpTaHU3AIUI0 OPraHUYCCKUX BEIICCTB KIICTKH;

— OCHOBHBIC MOJIOKEHHUS KICTOYHON TEOPHH,

— OCHOBHBIE CTaguyd OHTOTCHE3a HAa TNPUMEPE Pa3BUTHSA ITO3BOHOYHBIX
’KHBOTHBIX

— OCHOBHBIC BHJbI H3BMCHYHNBOCTH,



— OCHOBHBIC HAIIpaBJICHUA B CCIICKIIUA paCTCHHfI H ) KUBOTHBIX,

— OCHOBHBIC TCOPHUHN MMPOUCXOKACHUS JKU3HHU Ha 36MJI€;

— OCHOBHBIC HCTOPHUYCCKUC SBOJTIOITMOHHBIC UACH,

— CPaBHUTCIIBHYIO XapaKTCPUCTHUKY YCIIOBCKA U IPUMATOB, CXOJACTBO U OTJIMYHA.

1.4. KoauuecTBO 4aCOB HA OCBOECHUE JTUCIAIUIAHEL:

MakcuManbHoi yueOHOM Harpy3ku obyyaromierocs /2 dyaca, B TOM YHCIIE:

— o0s3aTenpHas ayauTopHas ydeOHash Harpys3ka (Bcero) /2 4acoB, U3 HHX

IpaKTHYecKas MOAroToBKa — 38 4acos.

1.5. TIlnanupyempie

pE3yNIbTaThI

OCBOCHUS o01eo06pa3zoBaTebHON

mucuIuInebl B cooTBeTCTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Kon un Ilnanupyembie pe3yabTaTbl 0CBOCHUS M CIUIIMHBI
HAHMMEHOBaHUeE
¢opmupyempbIx O0mmue JMcuuIINHAPHbIE
KOMIIeTeH I
OK 01. Beibupath Jlmunple  pesyabTaThl  Ao/ukHBI | [IPO6 1. ChopmupoBaHHOCTH 3HAHUI O
CHOCOOBI pPELICHUS 0TpakaTh B YaCTH: MECTe U pOJId OUOJIOTUH
3a1a4 TPYAOBOI0 BOCIIMTAHMA: B CHUCTEME  HAy4YHOTO  3HAaHUS;
npodeccuoHallbHOM | - TOTOBHOCTh K TpPYAY, OCO3HaHHE | (YHKIIMOHAJIHHOM IPaMOTHOCTH
NeSITeIbHOCTH LIEHHOCTH MacTepCTBa, TPYI0I00ue; | ueloBeKa Ui pELIEHUS KU3HEHHBIX
MPUMEHUTENBHO K - TOTOBHOCTh K aKTUBHOH | poliieM.
Ppa3IMYHBIM nesTenbHOCTH  TexHoJiorndecko U | [IP6 2. CdopMupoBaHHOCTH yMEHHS
KOHTEKCTaM COLIMANILHOM HaIpaBJIEHHOCTH, | PACKPHIBATh coJiep>KaHue
CIIOCOOHOCTh WHUIUUPOBATh, | OCHOBOMOJAralouX  OMOJOTHYECKHX
IUIAHUPOBaTh M CAMOCTOSATENHHO | TEPMUHOB U TMOHSTHI: KU3Hb, KIIETKA,

BBITIOJHSATH TaKYIO JESTEIbHOCTD;
- UHTepeC K pa3iuuHbM cdepam
npodeccnoHanbHOM NesTeNbHOCTH,

OsBnagenne YHHUBEPCAIbHBIMU
y4eOHBIMU M03HaBaTEILHBIMHU
NEUCTBUSIMU:

MeranpeameTHbIe pe3ynbTaThl
JIOJKHBI OTPaXKaTh:

OsBnagenne YHHUBEPCAIbHBIMU
yu4eOHBIMU MO3HaBaTeILHBIMHA
JIEHCTBUSIMU:

a) 0a3oBble JIOTHYECKHUE JeiiCTBUSA:

- CaMOCTOSITETbHO (POPMYITHPOBATH H
aKTyaJIU3UupOBaThH mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

TKaHb,  OpraH, OpraHu3M, BH],
HOMYJISIIKS, 9KOCHCTEMa, OHOIEHO3,
ouocdepa; MeTab0JIU3M (oOMeH
BCIIIECTB

U TpEeBpallleHUEe HEPruu), roMeocTas
(camoperynsusi), OuOcHHTE3 Oelnka,
CTPYKTypHasi ~ OpraHu3aius >KHUBBIX
CHCTEM, JTMCKPETHOCTD,
CaMOpeTryJISIIHS,

CaMOBOCIPOU3Be/IeHHE (PETPOIYKIIHS),
HACJIECTBEHHOCTb, W3MEHYHBOCTb,
PHEPro3aBUCHUMOCTb, POCT M Pa3BHTHE,
YPOBHEBAas OpraHu3aIys.

[1P6 3. CdopmupoBaHHOCTH YMEHUS

PacCKpLIBaTh COZACPIKAHUC




- YCTaHaBJIUBaTb  CYLIECTBCHHBIN
NpPU3HAK  WIM  OCHOBAaHMS UL
CpaBHEHMS, KJIaccu(uKaIuu u
0000111eHMS;

- OIpelNeNATh LEIU JESATCIBHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH HX

JIOCTHIKCHMS,
- BBIABIATH 3aKOHOMEPHOCTH U
NPOTUBOPEUYUS B PacCMaTPUBAEMBIX
SIBJICHUSIX,

- BHOCHTb KOPPEKTUBEI B
JIESITEILHOCTD, OLICHUBATh
COOTBETCTBHE PE3YyJIbTATOB  IIEJISIM,
OLICHUBATh pHUCKH MOCJIEACTBUI
JIeSITEILHOCTH;

0) 0a30Bble HCCJIEI0BATENbCKHE
JeHCTBHA:

- BIAJeTh  HaBBIKAMU  y4eOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOMU
JIEeITEILHOCTH, HaBBIKAMU

paspenieHus mpooseM;

- BBISIBJIATH TPUYHHHO-CJICICTBCHHBIC
CBSI3M W aKTyaJIM3UpOBaTh 3ajadvy,
BBIIBUTATh THIIOTE3Y €€ pelIeHHs,
HaXO/IUTh apryMEHTHI TSt
JI0Ka3aTeIbCTBA CBOUX YTBEPIKICHHIA,
3aJaBaTh IMapaMeTpbl H  KPUTCPHH
peleHus;

- QHAJM3UPOBATh TOIYYEHHBIEC B XOJIE
pereHus 3aauu
KPUTUYCCKH OIICHUBATh
MIPOTHO3UPOBATH

pe3yabTaThl,
ux
JIOCTOBEPHOCT,
U3MEHEHHE B HOBBIX YCIOBUSIX;
- yMeThb NEPEHOCUTh
MO3HABATEIIBHYI0 M MPAKTUYECKYIO

3HaHUA B

00J1aCTH KU3HEAEATEIbHOCTH;

- yYMETh HHTErpUpOBaTh 3HAHUA U3
pa3HBIX IPEIMETHBIX 00JIaCTeH;

- BBIABMIaTh HOBBIE HJIEH, MIpeylaraThb
OpUT'MHAJIBHBIE MTOIX0/IbI U PELICHUS;

OCHOBOIIOJIATAIOUINX ~ OMOJIOTHYECKUX
TEOpU U TUNOTE3:  KIETOYHOM,
XpPOMOCOMHOM, MYTAaLlMOHHOM,
HBOJIIOLIUOHHOM, MIPOUCXOKICHUSA

JKU3HH U YeJI0BEKa.
[1P6 4. CdopmupoBaHHOCTH YMEHUS
pacKpbIBaTh OCHOBOTIOJIAT AFOIIIHE
OMOJIOTHYECKIE 3aKOHBI u
3akoHomepHoctu (I Mengens, T.
Moprana, H.. BaBunosa, 2. I'ekkens,
®. Mromnepa, K. bapa), rpanunsl ux
MPUMEHUMOCTH K JKHBBIM CHCTEMaM.

I[mP6 5.

MMPUMCHCHUA

[IpnoGperenne  ombiTa

OCHOBHBIX  METOJIOB
HAyYHOTO TIO3HAHMS, HCIIOJIB3YEeMBIX B
OHMOIOTHHN: HAOIIONEHHUS

Y OTIMICAHUS KUBBIX CHCTEM, IIPOIIECCOB
u SIBJICHUH; OpraHu3aIuu "
MIPOBECHUS OHMO0JIOrNYECKOTO
SKCIIEPUMEHTA, BBIJIBIKCHHS THITOTE3,
BBISIBJICHUSI ~ 3aBUCUMOCTH  MEX]IY
UCCIIETyeMbIMU BEJIMYMHAMU,
00BsICHEHUS TIOJTYYEHHBIX PE3yJIbTaTOB
u  GOpMyIMpPOBAHUS  BBIBOJIOB  C
UCIIOJIb30BAHUEM HAy4YHBIX MOHSATH,
TEOpHUd U 3aKOHOB.

I[TP6 6. CdopMHUpPOBaHHOCTH YMEHHS
BBIICTISITh  CYLIECTBEHHBIE IMPU3HAKH
KJIETOK  MPOKapuoT H
JyKapuoT; OJIHOKJICTOYHBIX u
MHOTOKJICTOYHBIX OpPraHU3MOB, BHUJIOB,
OHOTreo1eHO30B u
OCOOCHHOCTH  MPOLIECCOB
BEUIECTB U NPEBpAIICHHUS JHEPTUU B

KIICTKC, (1)OTOCI/IHT633, IJIaCTHYCCKOTI'O

BHUPYCOB,

OKOCHCTEM;
oOMmeHa

u SHEPreTHYECKOTO oOMeHa,
XEMOCHHTE3a, MUTO3a, Meiio3a,
OIIJIOIOTBOPEHHS, pa3BHTHUS u
Pa3MHOKEHHS, VHIMBHYaJIbHOTO
pa3BUTUSI OpraHu3Ma (OHTOTEHE3a),
60pbOBI 3a CYILIECTBOBAHHE,
€CTECTBEHHOTO otbopa,
BUZI000pa3oBaHus,

NPUCIIOCOOJICHHOCTH ~ OPraHU3MOB K

06I/ITaHI/I}I, BJIUSAHUA

cpene




KOMITOHCHTOB HKOCHUCTEM,
AHTPOTIOTEHHBIX H3MEHEHHIA

B DKOCHCTEMaX CBOEH MECTHOCTH,
KpYroBOpOTa BEIIECTB U IMpEBpaIeHUE
sHEepruu B Ouocdepe.

[IP6 7. CdopmMHpOBAaHHOCTH YMEHHUS
NPUMCHSTh TIOJNYyICHHBIC 3HAHWS JUIS
00BbsSICHEHUS OMOJIOTHYCCKHX
MIPOIIECCOB W SIBJICHUM, JUTSI TIPUHSITHS
MPAKTUYECKUX peneHui B
MOBCEIHEBHOM KM3HU

C Lenpl0 olecrieyeHus: 0e30MaCHOCTH
CBOETO  3JI0POBbSI W 3JIOPOBBS
OKPYXAIOIIUX JIFOACH, COOJIIOICHUS
370poBOr0  o0pa3a KH3HHU, HOPM

TPaMOTHOTO TTOBEJICHUS B
OKpYXalolllel  MPUPOJHON  Cpene;
IMOHWMAaHUe HEO0O0XOINMMOCTH
HUCIOJIb30BaHUS JIOCTHKEHUH
COBPEMEHHOU Oouosorun u

OMOTEXHOJOTHIA ISl pAIllHOHAILHOTO
IPUPOIOTIOTHE30BAHHUS.

I[TP6 8. CdopMupoBaHHOCTH YMEHHS
pemarh ~ OHOJOTHYECKHE  3ajayH,
COCTaBJISITh TCHOTHUITUYECKUE CXEMBI
CKpELIBaHHUSI

JUIE  pa3HBIX THUIIOB HACIEJIOBaHHS
NPU3HAKOB y OPraHU3MOB, COCTaBIISThH
CXEMBI TIepeHOCa BEIIECTB U SHEPIHH B
9KOCHCTEMaX (IIeTH TTUTAHUS, TUIIEBhIC
CEeTH).

I[TP6 9. CdopMUPOBaHHOCTh YMEHHUU
KPUTUYECKH OIICHUBATh WH(MOPMAIIHIO
OHMOJIOTUYECKOTO COJICpKAHUS,
BKJTIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHS
U3 Pa3JIMYHbIX MCTOYHUKOB (CpeicTBa
MaccoBoil  WH(OpMaIMK,  HAay4HO-

HOMYJISIPHbIE MaTepHalbl);
MHTEPIPETUPOBATh STUYECKUE ACTIEKTBI
COBPEMEHHBIX UccleI0BaHuI B
Ouosoruu, MeUIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ryo0anbHbIe
IKOJIOTMYECKHE poOIeMbl

COBPEMEHHOCTH,  (OPMHPOBATH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO




MO3HIIUIO.
[TP6 10. ChopMUPOBAHHOCTh YMEHHIA
Co3/71aBaTh COOCTBCHHBIE TMCHMCHHEIE U
YCTHBIE  COOOIICHUS

Ha OCHOBC

Ouonornyeckoid  mHpOpMAIMU U3
HECKOJIBKMX HMCTOYHHUKOB, TI'DAMOTHO
WCIIOJIb30BaTh IOHATHMHBIA armapar

ouooruu

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIE
cpencTaa MOMCKa,
aHaIm3a

U HHTepHIpeTanuu
nHpopmanuu

u UHPOPMAIMOHHBIE
TEXHOJIOTUU JUIs
BBITIOJIHEHUS  3a]a4
npohecCHoHATBHOM

JACATCIBbHOCTH

JImgHOCTHEBIE pPE3YIbTAaThl  JOJDKHBI

OTpaXXaTb B qacTH: OEHHOCTH
HAaY4YHOT'O IMO3HAHUA:

- c(pOpMUPOBAHHOCTH MHUPOBO33PEHHS,

COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BuUTUA HayKH U
00L1eCTBEHHON MIPaKTHKH,

OCHOBAaHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO
MECTa B MOJUKYJIBTYPHOM MUDE.

MeranpeameTHsble pe3yNIbTaThI
JTOJIKHBI OTpa)KaTI)I

OgnageHue YHUBEPCATbHBIMH
y4eOHBIMU MO3HABATEIbLHBIMHU
NEUCTBUSIMHU:

B) paboTa ¢ nHpopmaIe:

- BJIAACTh HAaBBIKAMHU  TIOJYYCHHS
uHdopmaruu;

U3  HUCTOYHUKOB  pa3HBIX  THUIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIISThH
NOKCK, aHAIW3, CHCTEMATHU3alHUI0
W UHTEpHpeTanuio  UHPOpMAIHUU
Pa3InYHbIX BUJIOB u bopm
NPE/ICTABJICHUS;

- OIICHUBATh JOCTOBEPHOCTb,
JIETUTUMHOCTD uHpOpMaInH,

€C COOTBCTCTBHUC IIpaBOBbIM u

MOPAJIbHO-3THUYCCKUM HOPpMaM;

ITP6 1. CopmupoBaHHOCTH 3HAHUH O
MeCTE U POJIU OMOJIOTUH

B CHCTEME  HAy4YHOTO  3HAHUS;
(GyHKIIMOHAIBHOU

YCJIOBCKa JJid PCHICHUA KU3HCHHBIX

rpaMOTHOCTH

npoOeM.

I[MP6 7. CdopMHUpPOBAaHHOCTH YMEHHS
MPUMEHATh TIOJYYCHHBIC 3HAHHS IS
00BICHEHUS OMOJIOTHYECKUX
MPOIIECCOB U SIBICHUM, NJISI TIPUHSTHS
MIPAKTUYECKUX penmeHui B
MOBCEIHEBHOM KU3HU

C LeJpr obecrieyeHUsT 0€30IacHOCTH
CBOETO 3I0POBbsI H 3I0POBBS
OKPYXKAIOIUX JIFOACH, COOJIFOICHHS
3I0pOBOTO  0O0pa3a JKU3HH, HOPM
TPaMOTHOTO MTOBEICHUS B
OKpYXXalollle  MPUPOJHON  cpene;
MMOHUMAaHUeE HEOOXOIUMOCTH
NOCTYDKEHUN

OHnoIOrnu u

MCIIOJIb30BaHUS
COBPEMEHHOM
OMOTEXHOJIOTHI ISl  PalMOHAIBHOTO
MIPUPOIOTIONIL30BAHUS.

[TP6 10. ChopmMupoBaHHOCTH YMEHHUU
co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIEC U
YCTHBIE  COOOIICHUS
OuoJyiormdyeckor ~ WHPOpMAIMH U3

Ha  OCHOBE
HECKOJBKUX HCTOYHHMKOB, TI'PAaMOTHO
UCITOJIb30BaTh TIOHSATHHHBIA armapar
onoJIoruu

OK 04. O¢dpextuBHO
B3aMMO/IEiCTBOBATh
U paboTaTh

B KOJIJICKTHBE

Y KOMaHJIe

JIM4YHOCTHBIE pe3yabTaTbl  JOJDKHBI
OTpaXKaTb B HacCTHu: OCHHOCTHU
HAay4YHOT'O IIO3HAHUA: OCO3HAaHHUEC

IOCHHOCTH HaquOﬁ ACATCIIBHOCTH,
T'OTOBHOCTbH OCYIICCTBJIATDH
NONPOCKTHYIO W  HCCICHOBATCIILCKYIO
ACATCIIbHOCTD HWHIAWBUAYAJIBHO W B

ImP6 5.
IIPUMEHEHHUS

[Tpuobperenue
OCHOBHBIX

OIIbITa
MCTOJ0B
HAaY4YHOT'O IIO3HAHUS, HCIIOJIb3YEMbIX B
OHOJIOTHH: HaGJ’IIO,Z[CHI/IH n OIIHhCaHUus
JKUBBIX CUCTCM, IIPOLCCCOB U }IBJICHHf/'I;
OopraHu3anuvn n MIpOBCACHUA

OHOJIOTHYECKOTO 9KCIICPpUMCHTA,




rpyImIe.

MeramnpeameTHble pe3ynbTaThl
JIOJKHBI OTPaXKaTh:
OBnanenue YHUBEpCAJIbHBIMU

KOMMYHUKATHUBHBIMU JCHCTBUSIMH:
0) coBMeCTHas JIeITeIIbHOCTD:

- TIOHMMaTh U  HCHOJB30BaTh
IIPEUMYIIECTBA KOMaHHOU

Y MHJUBUyaJIbHOU PabOTHI;

BBIJBIDKCHUSI ~ TUIIOTE3,  BBISBIICHUS
3aBUCHUMOCTH MEXJy HCCIICAYSMbIMU
BEJIMYMHAMH, OOBSICHEHHS IOJTYYCHHBIX
(bopmynupoBaHus

BBIBOJIOB C HCIIOJIb30BAHHWEM HAYYHBIX

pe3ylbTaToOB |

IIOHATUI, TEOPUN U 3aKOHOB

- INPUHUMATH IEJIH  COBMECTHOM

NeITEeTbHOCTH, OpPTraHW30BHIBATH |

KOODAMHUPOBATh JICHCTBHS 10 €€

JOCTIDKEHUIO:  COCTABIIATH  IUIaH

JNIEUCTBUN, pacClpelensiTb pojau ¢

y4eTOM MHEHUN Y4aCTHUKOB

00CyX/aTh pe3yJbTaThl COBMECTHOU

paboTEHI.
OK 07. JlnunocTHble  pe3ynbTaThl  A0JKHEI | [IP6 5. IlpuoOperenue  ombiTa
CopneiicTBoBaTh OTpakaTh B YAaCTH: DJKOJOTHMYECKOTO | MPUMEHEHHs]  OCHOBHBIX  METOJIOB
COXpaHEHHIO BOCTIMTAHUS: HAyYHOTO TIO3HAHUS, HMCIOJIB3YEeMBIX B
OKpYXKaroIen - c(OpPMHPOBAHHOCTh JKOJIOTHYECKOU | OMOJIOTHH: HAOMIOACHUS W OIHMCAHHS
Cpenbl, KyIbTYpbl, = TNOHMMaHUE€  BJIMSHHMS | )KUBBIX CUCTEM, MPOILIECCOB U SBJICHUM;
pecypcocOepereHuI0 | COLUaIbHO-IKOHOMUYECKUX OpraHu3anuu u MIPOBEICHUS
, IPUMEHSTH 3HAHUSI | IIPOLIECCOB HA COCTOSIHUE MPUPOJHONH | OMOJIOTMYECKOTO JKCIIEPUMEHTA,
00 M3MEeHEeHUHU U COIMAIBbHON Cpelpl, OCO3HAHWE | BBIIBW)KEHUS  TUIIOTE3,  BBISABICHUS
KJIUMaTa, MPUHIUIbBL | T100aJbHOTO XapakTepa | 3aBUCUMOCTH MEXIy HCCIIeTyeMbIMU

OEpEKITUBOTO
MIPOU3BO/JICTBA,
3¢ heKTUBHO
JIEUCTBOBATE

B UpE3BBIUANHBIX
CUTYaIUIX

9KOJIOTUYECKHUX TTPOOJIeM;

- IUJIAaHUPOBAHUE U OCYIIECTBIICHUE
JICUCTBUUA B OKpYXKalIIel cpelae Ha
OCHOBE 3HAaHMS LEJIed YCTOWYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

- QaKTUBHOE HEMNpUSITHE JEHUCTBUM,
NPUHOCSIIMX  Bpel  OKpYXarolen
cpene;

- yYMEHHUE MPOTHO3UPOBATH
HeOJIaroNPUATHBIC 9KOJIOTHYECKIE
MOCIICACTBUS MpeANPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATh UX;

- pacUIMpeHHE OMbITa JEATEIbHOCTH
9KOJIOTUYECKOW HAINpPaBJIECHHOCTH.

MeTaHpe,Z[MeTHLIe PE3YJIIbTAThI
HAOJIKHBI OTpaKaTh:
OBJ'Ia,I[CHI/IC YHUBCPCAJIIbHBIMU

KOMMYHHKATHBHBIMU JICHCTBUSMHU:
0) coBMeCTHas ACATCIBHOCTD:

BEJIMYUHAMU, OOBSICHEHHSI MTOTYYE€HHBIX
pe3ynpTaToB U (hopmynupoBaHUs
BBIBOJIOB C KCIIOJIb30BAaHHEM HAYYHBIX
MOHATHUH, TEOPUI U 3aKOHOB.
[IP6 6. CdopmMHpOBAaHHOCTH YMEHHUSA
BBIICTISITh  CYLIECTBEHHBIE TMPU3HAKH
KJIETOK  MPOKapuoT H
OJIHOKJIETOYHBIX u

BUPYCOB,
JYKapHOT;
MHOTOKJICTOYHBIX OpPraHM3MOB, BHJIOB,
OHOIeOIEHO30B u 9KOCHCTEM;
OCOOCHHOCTHM  TPOIECCOB  OOMeHa
BCIICCTB W TIPEBpAICHUS DSHEPTHH B
KJIeTKe, (DOTOCHHTE3a, IUIACTHYECKOTO
u DHEPTeTUYECKOTO oOMeHa,
MHTO3a, Meio3a,
pa3BUTHS u
WH/IUBUYAJILHOTO

XEMOCHHTE3a,
OTLIOIOTBOPEHHUS,
pPa3MHOXKCHHS,
pa3BUTHS  OpraHU3Ma
00pBHOBI 3a

(oHTOTEHE3A),
CYIIIECTBOBAHHUE,




- NOHMMaTh M  MHCIOJIb30BATh
IIPEUMYILECTBA KOMaHHOU

U MHAMBHUYaJIbHOM paboTHI;
COBMECTHOH

- IIpUHHUMATb e

JEATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJAMHHUPOBATH JEHUCTBUS

0 €€ JAOCTH)KCHHUIO: COCTaBIATH IIJIaH
pacmpeneiiaTts  ponu ¢

YYaCTHUKOB

JICUCTBHH,
y4€TOM MHEHUH
o0cyXJaTb pe3yiabTaTbl COBMECTHOM

paboThI

€CTECTBEHHOTO otbopa,
BUJI000pa30BaHUSA,

IPUCIOCOOJICHHOCTH  OpPraHU3MOB K
cpene obuTanus, BIIUSTHUS
KOMITOHEHTOB IKOCHUCTEM,
AHTPOIIOTCHHBIX W3MEHEHUN B
AKOCHCTEMAaX cBOCH MECTHOCTH,

KPyroBOpPOTa BEIIECTB M MPEBPAIICHHE
sHEpruu B Ouocdepe.

I[1P6 7. CdopMHUPOBAHHOCTH YMEHHUS
NPUMCHSTh TIOJNyICHHBIC 3HAHWS JUIS
00BSICHEHUS OMOJIOTUYECKHUX

mponeccoB u $IBJ'I€HI/II71, IJId TIPUHATHA

MPAKTUYECKUX pelieHuin B
IOBCEIHEBHON  JKH3HM C  IIEJIBIO
oOecrieueHuss O€30IIaCHOCTH  CBOETO

3IOPOBbST M 3JIOPOBBS OKPYXKAIOITUX
J0JIeH, COOITIOICHHSI 3I0POBOTO 00pa3a
JKH3HU, HOpM FpaMOTHOFO IIOBCACHUA B

OKpYXalolllel  MPUPOJHON  Cpene;
NOHUMaHHe HE00X0IMMOCTH
UCIIOJIb30BaHUS JOCTUKEHUI
COBPEMEHHOI ouosorun u
OMOTEXHOJIOTHI U1l  palMOHAIBLHOTO
MIPUPO/IONIOIBE30BAHUS
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2. CTPYKTYPA U COJEP)XAHUE YUYEBHOW JUCIMILJIAHBI

YII.10 BUOJIOTI'UA

2.1. OObeM NUCIHUIUIMHBI U BUABI Y4EOHOU pabOThI

Bua yueOHo# paboThl

O0beM yacoB

MaxkcumanbHas yueOHasi Harpyska (BCero) 72
OO6s3arenbHast ayauTopHas yueOHas Harpy3ka (BCero) 72
B TOM YHCJIE:
nabopaTopHBIE 3aHATHUS (eCiu nPedycMompeHo) -
MIPAKTUYECKHUE 3aHITHS (eciu npedyCMOmpeHo) 38
KOHTPOJIbHBIC PAOOTHI (eciu npedycmompeno) -
KypcoBasi pabota (IpOeKT) (eciu npedycmompeno) -
CamocrositenpHas pabota o0ydaronierocs (BCero) -
[TpomexyrouHas artecTanus B popme 3auer ¢
OLICHKOU
2.2. TemarnuecKkuii IJiaH U COAEp KaHUE TUCITUTIITNHBI
Conep:xxanue yueOHOro marepuaJa,
JabopaTopHblie padoThl H MPAKTHYECKHE YpoBenn
HaumeHoBaHue
3aHATHS, CAMOCTOSITEJIbHAsI padoTa O0bem yacos 0CBOEHMS
pa3iesioB U TeM
o0yuyawiuxcsi, KypcoBasi padora (mpoekr)
(ecJm mMpeayCMOTPEHO)
1 2 4
Pasznen 1. buosorusi kak Hayka. ZKuBble cMcTeMbl M MX OPraHU3anus
Tema 1.1. Coneprkanue yaeOHOro MaTepuasa 1,2
buonorus buonoruss — Hayka o xuBoW mnpupoae. Cs3u
B CUCTEME HAayK. | OMOJOTHH C OOLIECTBEHHBIMU, TEXHUYECKUMU H
Obmas JIPYrUMHU €CTECTBEHHBIMU HayKaMH,
XapaKTepUCTHKa | ¢unocodueil, penurued, 3TUKOH, 3CTETUKON U
KU3ZHU npaBoM. Ponp Ouosiorun B (QopMHUpOBaHUU
COBPEMEHHOM Hay4HOH KapTHUHBI Mupa. Cucrema
OMOJIOTUYECKHUX HAYK.
MeTtoanl HO3HAHUS JKUBOU MIPUPOIBI
(mabmrogenue, AKCIEPUMEHT, OTHCaHue,
u3MepeHue, Kiaccupukanus, MOACTUPOBaHUE,
CTaTUCTUYECKast 00pabOTKa TaHHBIX).
JKuppie cucrempl (OMOCHCTEMBI) KaK TMpeaIMeT
u3ydyeHus Ouosiorud. OTIMYME >KUBBIX CHUCTEM
OT Heopranudeckod mpupoabl. CBoiicTBa
ouocucTeM U UX pazHooOpasue.
YpoBHH OpraHu3auu ouocucrem:
MOJIEKYJISIPHO-T€HETUYECKHIA, KIIETOYHBIH,
OpraHU3MEeHHbIH, MOMYJSIUOHHO-BHUIOBOM,
OKOCUCTeMHBIH (0MO - TEOICHOTHYECKHIA),
O6uochepHbIit
Pa3nes 2. XuMn4yecKnii COCTaB M CTPOCHHE KJICTKH
Tema 2.1. ‘ Copepxanue yueOHOTO MaTepuaa ‘ 1,2
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XUMHUYECKHUH
COCTaB KJIETKH.
Bona
Y MUHEpaJIbHbIE
BEIIICCTBA

XUMHYECKHM COCTaB KJIETKH. XHUMHUUYCCKHE
3JIEMEHTBI: MAaKpPOAJIEMEHTbI, MUKPOAJIEMEHTHI.
Boma u MuHepanbHblie BeuniectBa. DOyHKIHHU
BOJBl W MHMHEPAIbHBIX BEUIECTB B KIIETKE.
[Toanepxanne 0CMOTHYECKOTO OamaHca

HpaKTI/I‘IeCKOC 3aHATHE

Ne 1 «buonoruueckas posib MUHEPAIBHBIX
BEIIECTB B 00ECHEUCHUH KU3HEIEATEIbHOCTH
OpPraHu3MOB, IIPOSIBICHUS nucOanaHca
MHHEPAJIBHBIX YJIEMEHTOBY

1,2

Tema 2.2.
brnonormuecku
Ba)KHBIC
XUMHYECKHE
COCTMHEHUS

Conepkanue ydeOHOro MaTepuaia

benku. CocraB u  cTpoeHHME  OEIKOB.
AMUHOKHUCIOTBI  —  MOHOMEpHI  OEJKOB.
He3zameHuMble M 3aMEHHMblE aAMUHOKHMCIIOTBHI.
AMHHOKHUCIIOTHBIM COCTaB. YPOBHHM CTPYKTYpBI
0enKOBOM MoOJIEKyNbl (IepBUYHAs, BTOpUYHAs,
TpeTUYHasT U  YETBEPTHYHAs  CTPYKTYypa).
XuMHu4ecKue cBoicTBa OenkoB. buosmormdeckue
¢byHkun 6enkoB. @epMeHThl — OMOJIOTHUYECKUE
karanu3atopbl. CTpoeHue (epmeHTa: akTUBHBIN
LIEHTD, cyOcTpatHas cnenupuIHOCTb.
Kodepmentsl. Butamunpl. Otinuust pepMeHTOB
OT HEOPTraHUUYECKUX KaTaJlu3aTOPOB.

VYrneBoapl: MOHOcaxapubl (TJIFOKO3a, prdo3a u
ne30Kkcupr003a), JTIUCaXapHUIBI (caxapo3a,
JIAaKTO3a) W ToJIMcaxapuibl (KpaxMall, TJIMKOTEH,
LIEJUTIONIO034). buonornueckue byHKIIUN
yTJIEBO/IOB. Jlununer: TPUTIHULEPUIBI,
dbochomunuapl,  crepouanl. [ mapodunbHO-
ruipopoOHbIE CBOIiCTBA. buonoruueckue
¢byakuun  unuaoB. CpaBHEHHE — YIUIEBOJIOB,
OENKOB M JIMIUAOB KaK HCTOYHUKOB SHEPTHUU.
Hykneunosbie  kuciotel: JHK wu  PHK.
Hyxneotuasl —  MOHOMEpHl  HYKIEHHOBBIX
kuciotT. Ctpoenne u ¢pynknuu JJHK. Crpoenue
u ¢pyakiun PHK. AT®: ctpoenue u QyHKIUN.

1,2

IlpakTH4Yeckue 3aHATHSA

JlaGopaTopHbIie 3aHATHUS (Ha BBIOOD
MIPETo1aBaTeNsl)

Ne 1 «Omnpenenenne Butamuna C B MpPOAYKTax
MIUTAHUS)

wmn  «OmnpefeneHue HaTU4Ms Kpaxmala B
MPOIYKTaX MUTAHUS

wim  «['mapodunsHo-rUIpodoOHBIE  CBOMCTBA
JTUTUIOB»

i «l3yueHne KaTalIUTUYECKOW aKTUBHOCTHU
dbepmeHTOB (HAa TpUMepe aMWiIa3bl WU
KaTasas3bl)»

1,2

Tema 2.3.

CrpykrypHO-
byHKIMOHATbHAS

CopepxaHue yueOHOT0o MaTepualia

]_II/ITOJ'IOFI/IH — HaykKa O KIJIICTKE. Knerounas
TCOpHUSA — TMPUMED B3aUMOJEUCTBUS HACH U

1,2
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opraHu3arus
KJIETOK

(¢akTOB B HAy4YHOM TMO3HAHWUU. MeToabl
U3YYEHHUS KIIETKU.

Knerka kak nenocrHas xwuBas cucrema. O0mue
NPU3HAKA  KIETOK:  3aMKHyTas  HapyKHas
MeMOpana, monekynbl JIHK kak reHerudeckwii
anmnapar, CUCTeMa CUHTe3a OeJka.

Tunst KJIETOK: AyKapuOTHUYECKast u
npokapuotnueckasi. (OCOOEHHOCTH  CTPOCHUS
IIPOKApUOTHYECKON KileTKH. KilerouHas creHka
Oaktepuil. CTpoeHHE DYKaPUOTUYECKON KIIETKH.
OcHOBHbBIE OTJINYUS PACTUTEIBHON, )KUBOTHOU U
rpubHOM KieTku. IloBepXHOCTHBIE CTPYKTYphI
KJIETOK— KJIETOYHAas CTEHKa, TJIUKOKAIMKC, MX
¢yukuun.  Ilnasmatuueckas wmemOpaHa, ee
CBOMCTBa U (QYHKIMH.

[urommazma u ee OPraHOU/IBI.
OpnnomeMOpannble opraHoujsl kietku: OIIC,
anmapar TNonbmxu, JIN30COMBI.
[TomyaBTOHOMHBIE OpraHouIbI KJIETKU:
MUTOXOHJpUH, Miactuiel.  [Ipoucxoxnenue
MHUTOXOHJIpUA H IUIACTHA. Buabl 1iacTu.
HememOpanHbie OpraHOU/IBI KJIETKH: pUOOCOMBEI,
KJI€TOYHBIM LIEHTp, LEHTPUOJH, PECHUYKH,
KIyTUKH. @DYHKIMM  OPraHoOuJOB  KJIETKHU.
Bxitouenusl.

Snpo — perynaropHblii eHTp KieTku. CTpoeHue
aapa:  siaepHas — 00ojoYKa, — KapHOILIa3Ma,
XpPOMAaTHH, SIPBIIIKO. XpOMOCOMBI. TpaHcnopt
BEILIECTB B KIIETKE

IIpakTHYecKue 3aHATHS

JlaGopaTopHbie 3aHATHUS (Ha BBIOOD
MpenoaBaTes)

Ne 2 «Ctpoenue kieTku (pacTeHus, >KUBOTHBIE,
rpuObl) W KJICTOYHBIE BKJIIOYEHUS (Kpaxmal,
KapOTHHOU/IbI, XJIOPOILJIACTHI, XPOMOILIACTHI )»
win «l3ydeHue CTpoeHus KJIETOK pPacTeHUH,
KUBOTHBIX M OakTepHil MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpenapaTax u X ONHCAHUE»
win «I[IpoHuniaeMoctb MemMOpaHbl (IIa3MOJHU3,
JIETIIIa3MOJIN3)»

1,2

Pasznea 3. JKusznen

CHATEJIbHOCTD KJIETKHU

Tema 3.1.
OOMeH BeIECTB
U TIpEBpaIlCHUE

SHEPrUH

B KJIETKE

CopepxaHue yueOHOTro MaTepraa

OOmeH BEILIECTB, 58)071 MeTa0O0IU3M.
Accummnanus — (macTudeckuid  oOMeH) U
TUCCUMUIIALUS (PHEPreTUYecKuii oOMeH) — JBe
CTOPOHBI €IMHOTO Tpoiiecca Metadonusma. Poib
3aKOHOB COXpaHEHHs BeIIecTBa M JHEPIHH B
MOHMUMaHUKM  MeTabomm3ma. Tumel  oOMeHa
BEIIECTB: aBTOTPOHBIA U TeTepOTPOHBIN.
Ponr ¢depmenToB B o0oOMeHE BemecTB U
MIPEeBpAIIEHUN DHEPruH B KieTke. DoTocuHTES.
CBeroBass u TemHOBas (a3bl (OTOCUHTE3A.

1,2
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Peakuun ¢doTocuHTE3A. D¢ dexTuBHOCTH
¢dorocunreza. 3HaueHwe (OTOCHHTE3a  JUIS
KU3HU Ha 3emuie. BiusiHue ycioBuil cpenbl Ha
¢doTrocuHTE3 H CIOCOOBI TOBBIIMICHUS  €r0
MPOJYKTUBHOCTU y KYJbTYPHBIX pPacTEHUH.
XeMmocuHTe3. XEMOCHHTE3UPYIOIIUE OaKTepHuu.
3HaueHue XeMOCHHTE3a JUIsl )KU3HU Ha 3eMJIe.
OHepreruyeckuili oOMeH B KieTke. Paciiennenue
BEILLECTB, BBIJCIIEHUE U aAKKyMYJIMpPOBaHUE
SHEPrud B KIETKE. OTalbl SHEPreTUYECKOTO
obmena. ['nmukonus. BbpoxeHue u ero BUABL
Kucnoponnoe oxucinenue, wWiM  KJIETOYHOE
neixanue. OkuciurensHoe (ochoprnrpoBaHue.
O} PekTUBHOCTH dHEPreTHYecKoro ooOMeHa

HpaKTuquKue 3aHATUSA

Tema 3.2.
buocuures Geinka

Conepxkanne yaeOHOro MaTepuasa

Peaknun marpuuHoro cuHresa. I'eHeTmueckas
unpopmanus u IHK. Peanuzanuus renernueckoit
nH(pOpMaIuu B KJIEeTKe. [ eHEeTHUECKHil KO ¥ €TO
cBoiicTBa. TpaHCKpUNIMSA — MaTPUYHBIA CHHTE3
PHK. Tpancnsius — 6uocunte3 Oenka. DTarbl
tpancisinuu. KonmpoBanme amuHOkucior. Pois
pubocom B OMOCHHTE3€e Oenka

1,2

IIpakTHyeckoe 3aHATHE

No 2 «Pemenne 3amay  Ha OIpeaesieHUE
MOCJIEI0BATEIILHOCTH HYKJICOTHIOBY»

1,2

Tewma 3.3.
Bupycsl

Conepkanmie y4eOHOTO MaTepuaa

Hexnerounsie ¢GOpMBI  KH3HH — BHPYCHI.
Uctopuss  otkpeitmisi  BupycoB (. .
HBanoBckmif). OCOOEGHHOCTH  CTPOCHHS U
KU3HEHHOTO IMKJIa BHPYCOB. bakrepuodaru.
Bone3nn pacreHuii, >KMBOTHBIX U YEJIOBEKa,
BBI3bIBACMBIC BHUPYCAMHU. Bupyc
HMMYHOACPHUITUTA YeJIoBeKa (BUY) —
BO30yaHTEIb CII1/Ia. [Tpodunakruka
pacrpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUN

1,2

IlpakTHYeckue 3aHATHSA

Pa3nen 4. PazmHoxKeHHe M HHIUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.
JKusaeHHnI
LYKJI KJIETKA

CopepxaHnue yueOHOro MaTepuala

KnerouyHplii 1UKI, WIA SKWU3HEHHBIA IHKII
kietku. Murtepdaza wu  wmuto3. Ilpomeccsr,
nporekamomue B wuHTepdase. Pemnmmkamus —
peakuus matpuudoro cunre3a JIHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBIN HabOp — KapUOTHIL.
JIMrutonHeli ¥ TatuIOMJHBIA  XpPOMOCOMHBIE
HaOopel. XpoMaTuabl. LluTonornueckue 0OCHOBBI
Pa3MHOXKEHUS W WHIMBUIAYAJIBbHOTO Pa3BUTHU
opraHu3MmoB. JleneHnue kieTku — Muto3. Ctaauu
muTo3a. [Ipoueccel, NpOUCXOIAIINE HA Pa3HBIX
cTagusax MuTo3a. buojgorndyeckuii  CMBICT
muto3a. [IporpamMmmupyemasi rubenb KIETKH -

1,2
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aIloIITO3

HpaRaneCRne 3aHATUSA

Tema 4.2.
Dopmsbl
Pa3MHOKEHHUS
OpraHu3MOB

Conepkanue ydeOHOro MaTepuaia

@DopMBbl pa3MHOKEHHS OPraHU3MOB: Oecriosoe u
nosioBoe. Buael  Oecrionoro  pasMHOKEHUS:
JIeJICHUE HaJBOE€ U I[IOYKOBAHHWE OJHO U
MHOTOKJIETOYHBIX, CHopooOpa3zoBaHue,
BEreTaTUBHOE pa3MHOXkeHHue. lckyccTBeHHOE
KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAUECHUE IS
CEJIEKIINH.

[TosloBOE€  pa3smMHOXKEHHE, €ro OTJIHYHS OT
6ecrionoro. Meiio3. Craguu Meiio3a. IIpoueccsl,
MPOUCXOAAIIME Ha cTaausax Mmeio3a. [loBenenue
XpOMOCOM B Meno3e. Kpoccunrosep.
buonornueckuii cMbBICT M 3HAYE€HHE MeEi03a.
I'amerorenes — mpoiiecc oOpa3oBaHUs MOJOBBIX
KIETOK Yy OJKMBOTHbIX. [lojioBble 3kemne3bl:
CeMEHHUKM W smuHuKkA. OOpa3oBaHume WU
pa3BUTHE  TOJOBBIX  KJIETOK  —  TaMer
(cmepmaTo30u/1, SMIIEKIETKA) — CIEpMaTOreHe3 U
ooreHe3. OcoOEHHOCTH CTpPOEHUs SAULEKIETOK U
CIIEpMaTO30M/JI0B. Omnog0TBOpEHHE.
[Taprenorenes

1,2

IIpakTHYecKkue 3aHATHS

Tema 4.3.
NuauBunyansHOE
pazBuTHE
OpraHU3MOB

Coneprxanmie y4eOHOTO MaTepuaa

NunuBuayanpHOE pa3BUTHE (oHTOTCHE3).
OMOpuoHanbHOE  pa3BuUTHE  (dMOpHOTEHE3).
Orarsl AMOPUOHATILHOTO pa3BUTHUSA y
MTO3BOHOYHBIX KUBOTHBIX: npobiieHue,
racTpymsus, OpraHoreHes.
[TocTamOproHaIbHOE pasBUTHE. Tumnsl
MOCTAMOPHOHAIBHOTO  Pa3BUTHUS: npsiMoe,
HernpsiMoe (nMuuuHOuYHOe). BnusHue cpenpl Ha
pa3BUTHE OPraHu3MOB; (HAKTOPbI, CHOCOOHBIE
BBI3BIBATH BPOXKJCHHBIE ypoacTBa. Poct u
pazButue pacteHuil. OHTOreHe3 LBETKOBOTO
pacTeHusi: BOMHOE OIUIOJOTBOPEHUE, CTPOCHUE
CEMEHH, CTaJ1H Pa3BUTHUS

1,2

IlpakTHyeckue 3aHATHSA

Ne 3 «udexnmonHble 3a001€BaHUS U HUIEMUU
B HUCTOPUU YETIOBEUECTBAY.

Ne 4 «Bakuunamuss Kak — npoduUITaKTHKA
MH(EKIIMOHHBIX 3a00JIEBaHUII»

1,2

Pa3nes 5. HacsieicTBEeHHOCTH M H3MEHYHBOCTh OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HaclleI0BaHUs

CopepxaHue yueOHOro MaTepuala

[Ipenmer n 3amaun reHeTuku. Posb nuTonoruu u
SMOPHOJIOTUH B CTAaHOBJICHWU T€HETUKU. Bxmaj
POCCUICKHUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TCHETHKH. MeTo bl TeHETUKU

1,2
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(TuGpUIOTIOTUYECKUH, ATOTCHETUYECKHUM,

MOJIEKYJIIPHO-T€HETUYECKUIA ). OcHoBHBIE
TEHETUYECKUE MOHSTHSL. ['enetnyeckas
CHUMBOJIMKA, UCIOJIb3yeMast B cxemax
CKpEILMBaHUM.

3aKOHOMEPHOCTH  HAacle[OBaHUSA IPU3HAKOB,
ycraHoBieHHbIe I. Menaenem. MoHorudpuanoe
CKpelllMBaHHE. 3aKOH €IUHO00paszusi ruOpuioB
IepBOro nokojeHus. IIpaBuno 1oMuHHpOBaHUS.
3aKkoH paclleryieHusl Mpu3HakoB. ['umoresa
yucTtoTel  ramer. [lomHoe w HemoJsiHOE
JOMHHHpOBaHue. JUruOpuaHoe CKpeliuBaHUE.
3aKOH HE3aBHCHMOIO HacleZJOBaHMSI IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI  JTUTHOPHUIHOTO
CKpelllMBaHUs. AHAIM3UPYIOIIEe CKpELIUBaHUE.
Hcnonp3oBanue AHAIIM3UPYIOLLIErO
CKpCIIMBaHUA I OomnmpeaAcICHUd T'CHOTHUIIA
ocobun

HpaKTI/I‘IeCKOC 3aHsATHE

No 5 Pemenne 3agau Ha oOIpeaeseHUe
BepOﬂTHOCTI/I BO3HUKHOBCHHUA HACJICACTBCHHBIX
HpI/ISHaKOB HpI/I MOHO-, OH-, HOJ'H/IFI/I6pI/I,ZIHOM 158
AQHATM3UPYIOIIEM CKpPEIUBAHUH, COCTABJICHHE
TEHOTHUITUYCCKUX CXEM CKPEITUBAHUS

1,2

Tema 5.2.
CrenjieHHoe
HacJeJ0BaHNue
MIPU3HAKOB

Coneprxanuie yaeOHOTO MaTepuaa

CuemieHHOE HacjelI0BaHWe Mpu3HaKoB. Pabota
T. Moprana mo CUEIUICHHOMY HAacJIeI0BaHUIO
reHoB. Hapymenue cuemieHus TE€HOB B
pe3ynbTaTe  KpPOCCHHTOBEpa.  XPOMOCOMHAas
TEOpPHs  HACJICICTBEHHOCTH. | eHeTHYeCKue
KapThI.

I'enetnka mona. XpoOMOCOMHOE OTNpeneIcHUE
mojga. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W reTeporaMeTHbIE OpraHU3MBI.
HacnenoBanume mnpu3HAKOB, CIEIUICHHBIX C
I1OJIOM

1,2

IlpakTH4eckoe 3aHATHE

No 6 Pemenue 3agau Ha  oOIpejesicHUE
BEPOSTHOCTH BO3HUKHOBEHHUS HACJICICTBEHHBIX
MPU3HAKOB TPHU CLEIUICHHOM HAacJe0BaHUH,
COCTaBJIEHUE FEHOTHUITHYECKUX cXeM
CKpEIIUBAHUS

1,2

Tema 5.3.
3aKOHOMEPHOCTH
M3MEHYUBOCTH

CopepxaHue yueOHOTro MaTepraa

N3MeHUnBOCTS. Buner W3MEHYUBOCTH:
HEHACJIECTBEHHAasl W Hacle[CTBeHHas. Pomb
Cpelpl B HEHACJEICTBEHHOM W3MEHYMBOCTH.
XapakTepucTrka MO (UKAITTOHHON
W3MEHYMBOCTH.  Bapuwanuonuelii  psg U
BapHallMOHHas  KpuBas. Hopma  peakuuu
npu3Haka. KonnuecTBeHHbIE M KayeCTBEHHBIE
NpU3HAKM W HMX HopMma peakuuu. CBoiicTBa

1,2
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MO (UKAITUOHHON N3MEHUYNBOCTH.
HacnencrBennas, U FEHOTUITYECKas
U3MEHUMBOCTb. KOMOMHATUBHAsS M3MEHUYHUBOCTD.
Meiio3 © NOJIOBOM MpoOLECC —  OCHOBA
KOMOWHATHUBHOW HM3MEHUYMBOCTH. MyTanmoHHas
M3MeHYnBOCTh.  Kiaccuduxamus — myranuid:
IEHHbIE, XPOMOCOMHBIE, I'eHOMHBbIe. YacTtoTa n
OPUYMHBl MyTalii. MyTareHHsle (aKTOpBHI.
3akoH TOMOJIOTHYECKUX pSAI0B B
HAaCJIEACTBEHHON U3MEHYUBOCTH
H. U. BaBunosa

HpaKTI/I‘IeCKOC 3aHATHEC

Noe 7 Pemenue 3agau Ha OIpEAEICHUE
BCPOATHOCTH BO3HMKHOBCHHA HACJICACTBCHHBIX
IIPU3HAKOB npu pa3InYHBIX THUIIAX
B3aUMOJICHCTBUSA T'€HOB, COCTaBJICHUE
TCHOTUITMYCCKUX CXEM CKPCIIWBAHUA

1,2

Tema 5.4.
T'eneruka
qeJI0BEKa

CoJnepkanue yaeOHOTO MaTepuaia

I'enetnka 4yemoBeka. Kapuworum yemnoBeka.
OcCHOBHBIE  METOALI TCHETHKH  4YEJIOBEKa:
TeHEaAIOTHYCCKUH, OJIM3HEIIOBBIN,
IIUTOTEHETHYECKUH, OMOXMMUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpemMeHHOE
onpeeseHue TeHOTHIIA: IMOJTHOI€HOMHOE
CEKBCHHpPOBAHUE, TEHOTUIIUPOBAHUE, B TOM
qucIie C IIOMOIIBIO [11P-ananu3a.
Hacnencreenusie 3a00J1e¢BaHU JeJoBeKa:
reHunle 0oJie3HH, OOJIE3HM C HACIEICTBEHHOMU
MPEePacoI0KEHHOCTHIO, XPOMOCOMHBIE
6ose3nn. ComaThyeckue ¢ TI'eHEPaTHBHBIC
myranuu. CTBOJIOBbIE  KJIETKU. [IpuHUumbI
3JI0pOBOrO  0o0Opa3a  JKHU3HHM, JIMarHOCTHKH,
NpodUIAKTUKK W JICYCHHS] TEeHETUYECKHUX
00JIE3HEN. Meauko-reHeTu4ecKoe
KOHCYJbTHUPOBAHUE. 3HAYCHHE MEIULMHCKOU
FEHETUKA B MPEAOTBpAIlCHUM U JICYCHUU
FeHETUYECKHX 3a00J1eBaHM YeTI0oBEeKa

1,2

IlIpakTH4eckoe 3aHATHE

No 8 «CocraBiieHue W aHalu3 POJOCIOBHBIX
4eJI0BEKa»

1,2

Pazgen 6. DBoJTonoHHAs OMOJIOT U

Tema 6.1.
OBOIIOIMOHHAS
Teopus
H €€ MECTO
B OMOJIOTHH

Cogepxanue yueOHOTro Marepuala

[Ipennocelnkn BO3HUKHOBEHHS 3BOJIOLMOHHOMN
TEOPUU. DBOJIIOLMOHHASL TEOpUS U €€ MECTO B
Ouonoruu. BiausiHue 3BOJIIOLIMOHHON TEOpUU Ha
pa3BuTHe  OWOJOTMM M JAPYTHX  HayK.

CBI/I,Z[GTCJ'ILCTBa OBOJJIIOIIHNH.
ITaneoHTOIOrMYECKHUE: noCIaca0BaTCIbHOCTDb
IOABJIICHUA  BUJ0B B MMaJICOHTOIOTHUECKOM
JICTOIIMCH, MEPCXOAHBIC (I)OpMBI.

EI/IOFCOFpa(bI/I‘-ICCKI/ICI CXOACTBO W pas3jnyuc

1,2
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dbayn wm ¢Guop MaTepUKOB H  OCTPOBOB.
OMOpHOJIOTHYECKUE: CXOJCTBA U  Pa3IHUUsd
SMOPHOHOB  pa3HBIX BHUIOB  TO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, pyAMMEHTapHbIE Oprassl,
aTaBU3MBI. MouiekynsipHO-OMOXUMUYECKUE:
CXOJCTBO MEXaHM3MOB HACJEIACTBEHHOCTH U
OCHOBHBIX META0OJNMYECKUX TyTeH y Bcex
YKUBBIX OPraHU3MOB.

DBOJIIOIIMOHHAS Teopus 4. apBuna.
[Ipennocelikn  BO3HUKHOBEHHMS  JITapBHHHU3MA.
JIBroKyIye Cuibl SBOJIIOLMN BUIOB 10 J[apBHUHY
(130BITOUHOE pa3MHOKEHHE npu
OTPaHUUYEHHOCTH PECypcoB, HeOIpeaeaEHHas
W3MEHUYMBOCTb, OOppba 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIN 0TOOP)

HpaKTI/I‘IeCKOC 3aHATHE

Tema 6.2.
MukposBonronus

Conepkanue yaeOHOTO MaTepuaia

Cunrernueckas Teopwus 3Bosoruu (CTI) u eé
OCHOBHBIE  TIOJIOKCHHUS.  MUKPOIBOJIIOIIHSI.
[Tomynsanmst Kak €IMHUIIA BUAA W SBOJIOIIHH.
JIBwxkymue cuiibl ((haKTOPBI)IBOIIONNUHA BUIOB B
MPUPOJIE. MyTainmoHHbIHI npo1ece u
KOMOUHATHBHAs M3MEHYUBOCTb.
[lonynaumoHHBIE BOJHBI W JIpeiid) TEHOB.
Mzonsiimst 1 murpanusi. EcrectBeHHbIi 0TO0p —
HanpaBAOMKUN  (akTop HBOMOIUUA. DOpMBI
ecTrecTBeHHOro ortoopa. IIpucnocobiaeHHOCTH
OpraHM3MOB  Kak  pe3yJabTaT  SBOJIOLUU.
[Ipumepsl mpucrnocoOneHud y OpraHU3MOB.
Apomopdo3sl W uaMoamantauud. Buag u
Bu000pazoBanue. Kpurepuu Buma. OCHOBHbIE
dbopmbl  BUAOOOpazoBaHUs: TeorpaduyecKoe,
9KOJIOTMYECKOe

1,2

IlpakTH4eckoe 3aHATHE

Tema 6.3.
MaxkposBomronus

Copepxanue yueOHOro Marepuala

MaKpOSBOJ'IIOI_II/IH. cDOprI OBOJIFOLIN U
(I)I/IJ'IeTI/I‘IeCKaSI, JAUBCPIrCHTHAs1, KOHBCPICHTHAA,
TapaJijICJbHasl. HeO6paTI/IMOCTB 9BOJIIOIIMH

1,2

IIpakTHYecKoe 3aHATHE

Ne 9 «CpaBHeHue BUIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHIO»

WIH «Onucanue MIPUCIIOCOOIEHHOCTH
OpraHM3Ma M €€ OTHOCHUTEIBHOIO XapaKTepa
(1a BbIOOp MpenoaBaress)

1,2

Pa3nes 7. Bo3HuKHOBeHNE U Pa3BUTHE KU3HH Ha 3eMiie

Tema 7.1.
3apoxaeHue
U pa3BUTHE

CopepxaHue yueOHOTo MaTepuala

I[OHaquLIe NpEACTaBJICHUA O 3apOKACHUN
KH3HH. Hay‘IHLIC T'uIoTE3bl BO3HHWKHOBCHMHA

1,2
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KHU3HHU

KHU3HU Ha 3emiie: abuoreHe3 M MAHCIIEPMHUSL.
Xumuueckasi 3BOJIIONUSA. AOHMOTEHHBIM CHUHTE3
OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIepUMEHTAIIBHOE MIOATBEPKICHUE
XUMHUYECKOM 3BoJrouMH. HavanbHble 3Tamnsl
Oouonoruueckoi sBosmonuu. ['mnoreza PHK-
Mupa. PopMupoBaHue MEMOpPaHHBIX CTPYKTYp U
BO3HUMKHOBEHHE IIPOTOKIIETKH. [IepBbIe KIETKH U
ux 3BoJironus. PopMUPOBAHUE OCHOBHBIX T'PYIIII
YKUBBIX OPTaHU3MOB.

Pa3BuTHe xu3HM Ha 3emiie 10 3paM U MepUoJiaM.
Karapxei. Apxeickas M mpoTepo30MCKas dpBl.
[Taneo3olickas pa U eé IIEPUOJIBL:
KEeMOpUUCKUH, OPJOBUKCKUM, CHIIYPUUCKHUH,
JI€BOHCKHMM, KaMEHHOYIOJIbHBIM, IEPMCKHUM.
Me3so30iickas 3pa U €€ NEpHOIbl: TPHUACOBBIN,
opckuil, MenoBoil. KaitHo3olckas 3pa u eé
TIEPUOIBI: MaJIEOT€HOBBIN, HEOT'€HOBBIH,
AHTPOIIOT€HOBBIH.

HpaKTI/I‘IeCKOC 3aHsATHEC

Tema 7.2.
Cucrema
OpPraHUYECKOTO
MHpa.
[Ipoucxoxnenue
yeJIoBeKa —
AHTPOTIOTCHE3

Conepxanue yaeOHOTO MaTepuaia

CucremMa OpraHMYeCKOrOo MHpa KaKk OTpPaKECHHE
HBOJTIOIUH. OcHOBHBIE CUCTEeMaTHUYCCKUE
TPYIIBl OPTaHU3MOB. XapaKTePUCTUKA KIMMAaTa
U TeOoJIOTHYECKHX TporieccoB. OCHOBHBIC ATAIlbl
ABOJIIOIIUN PACTHTEIBHOTO W JKMBOTHOTO MUpA.
Apomopdo3sl Yy pacTeHUH H  KUBOTHBIX.
[osiBiieHne, paciBEeT W BBIMHpPAHHE TPYIII
KHUBBIX OPraHU3MOB.

DBOJIONUS YETIOBEKA. AHTPOIIONIOTHS KaK HayKa.
PasButue mnpencTaBiieHU O TPOUCXOXKIACHUU
4enoBeka. MeTOoJl HM3Y4eHHs aHTPOTIOTeHe3a.
CxoicTBa M pa3iiUyvsl YEIOBEKA W JKUBOTHBIX.
CucreMaTtnyieckoe MOJIOXKCHUE YeJI0BeKa.
JIBwxkymue cuiabl ((akTopbl) aHTPOIIOTCHE3A.
Hacnencreennas W3MEHYHUBOCTb u
ecTecTBeHHbI oTOOp. OOIIecTBeHHbIN 00pa3
KHU3HH, W3rOTOBIICHHE  OpyAMd  Tpyla,
MBIIIUICHUE, PEUb

1,2

IlpakTH4eckoe 3aHsATHE

Tema 7.3.
OCHOBHBIC
cTaauu
SBOIIOIUH
yeJIoBeKa

Copepxanue yueOHOro Marepuaia

OCHOBHBIE CTaJIUM ¥ BETBU HBOJIIOIIMHU YEJIOBEKA:
aBcTpasionuTeky, Yenosek ymenslid, YemoBek
NpAMOXOJALIMM, YernoBeK HeaHIepTaJbCKUu,
YenoBek  pa3yMHBId  COBPEMEHHOIO  THIIA.
Haxonku  nMckomaemMplX  OCTAHKOB,  BpeEMs
CylIecTBOBaHMS, o00JacTh pacmpocTpaHEeHHs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIITHE PACHI:

€BpOIIEOHIHAS (eBpaswmiickas), Herpo-
aBCTpaJIONIHAS (3KBaTOpUaNbHAs),
MOHTOJIOUTHAs (a3maTcKO-aMepUKaHCKas).

1,2
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YepTsl MPUCTIOCOOIIEHHOCTH —MpPECTaBUTENEH
YEJIOBEYECKUX PAC K YCIIOBHUAM CYLIECTBOBAHUS.
EnuncTBo yenoseueckux pac. Kpuruka pacuzma

HpaKTI/I‘leCKOC 3aHATHE

Ne 10 «Bpems u nytu paccenieHusi 4ejloBeKa I10
IUTAHETE»

win «IIpucrocobaeHHOCTh YeToBeKa K PasHBIM
ycioBUsIM cpenbl. BimsHue reorpaduueckoit
cpensl Ha MOpQONOTHI0O U (HU3HOJIOTHIO
4eJI0BeKa» (Ha BIOOP MPETnoaaBaTesi)

1,2

Paznea 8. Opranusmbl U OKpy:KaIIas cpeaa

Tema 8.1.
OKoJIorus
Kak Hayka. Cpenbl
JKA3HH.
OKOJIOTUYECKHE
(bakTopbl

Conepsxkanue yueOHOTo MaTepuaa

DKoJiorTusl Kak Hayka. 3ajauyd M pas3zelbl
3KOJIOTHUH. Merto bt JKOJIOTHYECKUX
HCCIIEIOBAaHUN. DKOJIOTUYECKOE MUPOBO33pEHUE
COBpeMEHHOro 4yesoBeka. Cpenpl oOuTaHUS
OpraHM3MOB:  BOJIHas, Ha3eMHO-BO3[yIIHas,
MTOYBCHHAS, BHYTPHOpPTaHU3MEHHAs.
Okonoruueckne  Qaxrtopel.  Kiaccudukanus
9KOJIOTHUECKUX  (aKTOpoB:  aOMOTHUYECKHE,
Oouotuyeckue U aHTpornoreHHole. [leiicTBue
IKOJIOTUYECKUX (hakTopoB Ha
OpraHu3Mbl. AOMOTHYECKHE  (DaKTOpBI:  CBET,
TEMIEpaTypa, BIAXHOCTb. DOTONMEPHOIU3M.
[Ipucrocobnennss OpraHU3MOB K JEHCTBHIO
abmotndecknx  ¢akTtopoB.  buomornueckue
putMbl.  buotuueckue  dakrtopel.  Buabl
OMOTUYECKUX B3aUMOJICHCTBUI: KOHKYPEHIIHS,
XHUIIHUYECTBO. [Tapazutusm, MyTyallu3M,
KOMMEHCAJIN3M (KBapTHPAHCTBO,
HaxJIEOHUYECTBO), AaMEHCAU3M, HEHTpaIu3M.
3HaueHre OHMOTUYECKUX B3aMMOIEHCTBUN LIS
CYLIECTBOBaHUS OPraHU3MOB B TMPUPOTHBIX
coo01IecTBax

1,2

IlpakTH4eckoe 3aHATHE

Tema 8.2.
OKOJIOTHYECKHE
XapaKTEPUCTUKU
MOMYJISALHUH

Cogepxanue yueOHOro MaTepuala

DKOJIOTHYECKHE XapAaKTCPUCTUKHU TTOIIYJISIHU.
OcHoBHBIC IIOKa3aTCJIn MOIMYJIAUHA:
YUCJICHHOCTD, IIJIOTHOCTD, POXKIAAEMOCTD,
CMCPTHOCTb, MPUPOCT, MHUTpALHA. Z[I/IHaMI/IKa
YUCJIICHHOCTH NOMYJIAUNA U eé peryinsanus

1,2

IIpakTHYecKoe 3aHATHE

Ne 11 «Ilozncuér miuoTHOCTH NOMYJIALUNA Pa3HBIX
BHJIOB pacTEHUII»

1,2

Pa3znen 9. Coo0uiecTBa U 3KOJIOrMYECKHE CHCTEMBI

Tema 9.1.

| Coneprxanne yuebHOro MaTepuaia

1,2
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CooOmecTBa
OPraHu3MOB,
3KOCUCTEMBI

CooOmiecTBO ~ OpraHu3MoB ~ —  OHOIICHO3.
CtpyKTyphl ouoreHo3a: BHJIOBAS,
MPOCTPAHCTBEHHAs, Tpoduueckas (MUIIEeBAs).
Bunpi-nomunantsl. Csizu B OuoteHo3e.
DKOJIOTHYECKHE CUCTEMBI (3KOCHUCTEMBI).
[lonsitue 00 »sKocucTeMe W OHOTEOICHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI:
MPOYIICHTHI, KOHCYMEHTBHI, PEIyLEHTHI.
KpyroBopoT BemiectB W TMOTOK DJHEPIHU B
akocucteme. Tpodudeckue (NUIIEBBIE) YPOBHU
skocuctembl. [lnmessie nenu u cetu. OCHOBHBIE
MoKa3aTesn 9KOCHCTEMBI: ouomacca,
PO TYKITHSL. DKOJIOTHYECKHE MUPaMUJIbL:
MPOJIYKIIMH, YUCIEHHOCTH, Onomacchl. CBoiicTBa
OKOCHCTEM: YCTOHYMBOCTB, CaMOPETYJISIHs,
passutue. Cykieccus.

HpaKTI/I‘IeCKOC 3aHATHE

Tema 9.2.
[Ipuponusie
9KOCHCTEMBI

CoJniepkanue yq4eOHOTO MaTepuaa

[IpuponHbIE 3KOCUCTEMBL. DKOCUCTEMBI PEK M
03€p. JKocucrema XBOWHOTO 158107
UIMPOKOJIUCTBEHHOTO  Jieca. AHTPOTIOT€HHbIE
9KOCUCTEMBI. ATpPO3KOCHCTEMBI.
Ypb603KOCHCTEMBL. buonornueckoe "
XO3SIIICTBEHHOE 3HAYEHHE AarpodKOCUCTEM U
yp6o3kocucteM. bruopaszHooOpazue kak ¢hakTop
YCTOWYUBOCTH SKOCHUCTEM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

1,2

IIpakTHyeckoe 3aHATHE

Tema 9.3.
buocdepa —
riaobanbHas
JKOCHCTEMA

Semim

Coneprxanme yaeOHOTO MaTepuaa

VYuenue B. W. Bepnanckoro o Owmocdepe.
I'panunpl, coctaB u  cTpyKTypa Ouocheps.
JXusoe BemectBo U ero GyHKIHH. OCOOEHHOCTH
onocdeppl Kak  TIIOOATBHOW  SKOCHCTEMBI.
JluHaMu4eckoe paBHOBECHE M 0OpaTHasi CBSI3b B
ounocdepe. KpyroBopoTsl BEIIIECTB u
OMOTCOXUMHUYCCKUE IIUKJTBI AJIEMEHTOB
(yrneponma, asota). 30HANBHOCTH OuOCHEpHI.
OcHOBHBIE OMOMBI CYIITU

1,2

IlpakTH4eckoe 3aHATHE

Tema 9.4.
Bausiaue
AHTPOTIOTEHHBIX
(baxTOpOB Ha

ouochepy

IIpodeccuonanbno OPHEHTHPOBAHHOE
coaep:xkaHue  (cojep:kaHMe  NPHUKJIATHOIO
MOYJIs1)

YenoBeuecTBO B ouocdepe 3eMIIH.
AHTpOTIOTEHHBIE HM3MEHEHHs B Ouocdepe.
I'moGanbHbIE IKOJIOTUYECKHUE npoOJIeMBl.
CocymiecTBOBaHHE TPHUPOIBI U YEIOBEUECTBA.
Coxpanenne OHOpazHOOOpa3usi Kak OCHOBa
YCTONYMBOCTH ouocdepsl. OcHoBa
pPallMOHAIILHOTO ~ YNPABJIEHHUS  TPHPOIHBIMU
pecypcaMu M UX HCHOJb30BaHue. JocTikeHus
OMOJIOTHH M OXpaHa IPUPOJIBI

1,2
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HpaKTI/I‘leCKOC 3aHATHE

Ne 12 «Otxoas! TpOU3BOJACTBAY

WIH «DKOJIOTHUECKHE aCTIEKThI
podecCHOHAILHOM 1A TEITHBHOCTH

wm  «[Ipodunaktuka  npodeccHoHANTBHBIX
3ab0s1eBaHMI»

i «BnusHuEe TPOU3BOCTBEHHBIX (PaKTOPOB HA
OpraHu3M 4YesoBeKa» (Ha BbIOOp IPEeroaBaTess)

1,2

Tema 9.5.
Bmmsune
COILIMAJILHO-
SKOJIOTHYECKUX
(akTopoB Ha
3I0POBBE
yeJioBeKa

IIpogdeccuonanbuo OPHEHTHPOBAaHHOE
cojep;kaHue  (coaep:kaHue  NPHUKJIIATHOIO
MO/1YJIfA)

310poBbe U ero cocrapismomue. DakTopsl,
MOJIOKUTEIIFHO U OTPULIATEIbHO BIIUSIOLINE Ha
opranu3M uyenoBeka. IIpoGiema TEXHOIEHHBIX
BO3JECHCTBUI Ha 30POBbE YeJoBeKa
(37EeKTpOMarHUTHBIE TOJsI, OBITOBAsl XUMHMS,
M30bITOYHBIE  IIYMBI, paguanmus U T.IL).
Ananranus opraHu3Ma ueloBeka K (axkropam
OKpYXKarolen Cpenpbl. [TpuHIMIIBL
(hopmHpoBaHUS 3JI0pOBbECOEPETaIoIIEro
noBeAeHud.  dusuueckass ~ aKTUBHOCTh U
3/10POBbE. buoxumuueckue ACHEKTHI
PaIMOHATILHOTO MUTAHUS

1,2

IIpakTHYeckoe 3aHATHE

JlaGopaTopHbIe 3aHSTHS.

Ne 3 «YMcTBeHHas pabOTOCTIOCOOHOCTEY

umn  «BnusHue abmoTwdeckux (HaKTOpOB Ha
4eloBeKa» (B Ka4eCTBE TPUTTEPOB, CHIUYKAIOIITUX
paboTOCIIOCOOHOCTh, HWCIOJIB30BAaTh  YCIOBUSA
OCYIIECTBIICHHS npoheccHoOHATbHOU
JEeATEIbHOCTH: IIIyM, TeMIepaTypa, (pusmueckast
Harpyska u T.JI.)

1,2

Pa3nen 10. Cesiekuusi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOTHH

Tema 10.1.
Cenexuusa
KaK HayKa u
poriecc

Copepxanue yueOHOro Marepuaia

Ceneknysi Kak Hayka M TPOIECC. 3apOoKICHHUE
CeJIeKIIMU #W paoMmecTukanusa. Yuenme H. H.
BaBunoBa o0 1meHTpax MHOrooopasus U
MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHuH.
LleHTpsl MPOUCXOKIACHUS TOMAITHUX KUBOTHBIX.
Coprt, nopona, mramMmMm. COBpEMEHHBIE METO/Ibl
CEJIEKIIUH. Maccosurlit
U WHIUBUIYANIbHBIH OTOOpPBI B  CEJEKIUU
pacTeHUid U KUBOTHBIX. OLlIEHKa 3KCTEpbepa.
bnuskopoacTeeHHOE CKpEILUBAaHUE -
uHOpuguHr. Ywmcras nunus. CkpenuBaHue
YUCTBIX JNUHUK. ['ereposuc, wiaM rudOpUIHAS
cuia. Hepoxncreennoe CKpEILIMBaHUE —
ayropunuar. OtnanéHHas rulOpuguzanus u eé
YCIEXMU. HckyccTBeHHBIN MyTareHes Hu
MOJIy4ECHHE MOJIUTIIOUIOB. JlocTKeHus
CEIEKIUU pacTeHui, JKUBOTHBIX n

1,2
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MHUKPOOPIaHU3MOB

HpaKTI/I‘leCKOC 3aHATHE

Tema 10.2.
OCHOBBI
OUOTEXHOJIOTUHA

Conepkanue yd4eOHOTO MaTepuaia

buorexHonorus Kak OTpacib IPOU3BOJCTBA.
I'ennas VMH)KECHEpUS. Orarnsl CO3JaHUS
pexomOmaanTHot  JIHK w  TpaHCreHHBIX
OPraHu3MOB. Kiterounas WHXECHEPUSL.
Kiterounele  KynbTypbl.  MHKPOKJIOHAIBHOE
pa3MHOXEHHUE pacTeHui. KionnpoBanue
BBICOKOIIPONYKTUBHBIX ~CEIbCKOXO35MCTBEHHBIX
OpraHM3MOB. OKOJIOTMYECKME U  JTUYECKHE
poOIEMBI. I'™MO — TE€HETUYECKU
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

1,2

HpaKTI/I‘IeCKOC 3aHATHE

Tema 10.3.
brnorexunonornn
B 'KA3HU U
npodeccuun

IIpogeccuonanbuo OPHEHTHPOBAaHHOE
cojep;kaHue  (coaep:kaHUe  NPHUKJIIATHOIO
MO/1YJIfA)

OcHoOBHBIE HaIlpaBJICHUS COBPEMEHHOM
OMOTEXHOJIOT I B npodeccuoHanbHOM
NeSITeNIbHOCTH YeJioBeKa. Merto b1
onorexHonoruu. OOBEKTBI  OHOTEXHOJIOTHH.
OTuka OMOTEXHOJIOTHUECKUX
U TEeHeTHYeCKUX »dKcrepuMmeHToB. IlpaBuia
MOMCKa W aHaju3a  OHMOPKOJIOTMYECKOM
nHpopManuu

W3 PA3JIMYHBIX UCTOYHUKOB (Hay4dyHas U y4eOHO-
HayyHas JIUTepaTypa, CpeICTBAa MAacCOBOM
nHpopMmanuu, cetb IHTEepHET U Ipyrue)

1,2

IIpakTHYeckoe 3aHATHE

Ne 13 Keiicbei Ha aHanu3 wuHPOPMALUKA O
Hay4YHBIX JOCTUKEHUSIX B obnactu
TeHETHUYECKUX TEXHOJIOTUH, KJICTOYHOU
WHXEHEePUH, MUIIEBbIX OMOTEXHOIOTHH.

Ne 14  3amwura  KeHca:  MpeICTABICHUE
PEe3yJIbTaTOB pEIIeHUs] KeWCOB (BBICTYILICHUE C
MPE3CHTAIINCH )

Pa3znen 11. Penrenne KeiicoB B 00J1aCTH OMOTEXHOJIOT I

Tema 11.1.1.
buotexnonorun
B
MPOMBIIIIEHHOCT
H

IIpodeccuonanbno OPHEHTHPOBAHHOE
coaep:xkaHue  (coaepkaHHe  NPHUKJIATHOTO
MO/1YJIfA)

Pa3BuTHE MPOMBIIUICHHOW OMOTEXHOJIOTHIA U €€
MPUMEHEHHE B KH3HH YEJIOBEKA, IOUCK U aHAJIN3
uHbOpMAIIMA W3  PA3IUYHBIX  UCTOYHUKOB
(HayuHass wu y4yeOHO-Hay4yHas JHTeparypa,
cpeAcTBa  MaccoBOoil  MH(OpMAIMH,  CETh
WnTepHer u apyrue)

1,2

IIpakTHYecKHe 3aHATHA

Ne 15 Keiicel Ha aHanmu3 UHPOPMALMU O
Pa3BUTHHM TPOMBIIUIEHHOW OuoTexHosoruil (1o
MUHU-TPYIIIaM).

Ne 16 3ammra Kkeiica: INpeAcTaBIEHUE

1,2
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pe3ylnbTaTOB PEIICHHUS] KEMCOB (BBICTYIUICHHE C
MPE3CHTAIIHECH)

Tema 11.1.2. IIpogeccuonanbHo OpPHEHTHPOBAHHOE 1 1,2
CouuanbHo- cojep;kaHue  (cojepkaHue  NPHKJIATHOIO
STHYECKHE MO/1YJIfA)
ACIIEKTHI OTHUYeCKUE acleKThl pa3BUTHS OMOTEXHOJIOTUI U
OMOTEXHOJIOTUI | MPUMEHCHHWE WX B JKU3HH YEJOBCKA, IOWCK
u  aHamu3  WHPOpPMANMU M3  Pa3IUYHBIX
HWCTOYHUKOB (HAaydyHas W  y4eOHO-Hay4YHas
JAUTEpaTypa, CpeAcTBa MacCcOBOW HMHMOpMaImH,
ceTb VIHTEpHET U npyrue)
IIpakTHYecKkne 3aHATHS 2 1,2
Ne 15 Keiicei Ha ananu3 wuHpoOpMammuu 00
ATUYECKUX AacleKTaX pa3BUTHUsSI OMOTEXHOJIOTUI
(0 MUHU-TpyHIIIaMm).
Ne 16 3ammra  keiica: mpeacTaBiIeHUE
pe3yJIbTaTOB pEIIEHUsI KEWCOB (BBICTYILIEHUE C
MIPE3CHTAIIHNECH )
Tema 11.1.3. IIpogeccuonanbuo OpPHEHTHPOBAHHOE 1 1,2
buorexHonornn | comep:kanue  (coaep:kaHMe  NPHUKJIAAHOTO
Y TEXHUYECKUE | MOIYJISA)
CUCTEMBI Pa3Butne OuoOTEXHONOTHI C MPUMEHEHUEM
TEXHUYECKUX CUCTEM (OnoumHxeHepus,
ononHpopMaTrKa, OMOHHUKA) U UX NPUMEHEHHE
B OKHM3HM 4YelloBeKa, TIOUCK U  aHalIu3
uHpopMalluld M3  PA3IUYHBIX  HCTOYHUKOB
(mayuynass wu y4yeOHO-HaAy4dHasi JIUTEpaTypa,
cpeacTBa  MaccoBo  mHpOpManuu,  CeTh
WHuTtepHer u apyrue)
IIpakTHYecKHe 3aHATHS 4 1,2
Ne 15 Keticei Ha aHanu3 wWHPOpPMALUKA O
pa3BUTUM OUOTEXHOJOTUH C MPUMEHEHUEM
TEXHUYECKUX CUCTEM (T10 MUHU-TPYIIIaM).
Ne 16  3ammra  KeHca:  MpeICTaBICHUE
PEe3yJIbTaTOB pEIIeHUs] KeWCOB (BBICTYILICHUE C
MPE3CHTAIINCH )
Bcero: 72
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3. YCJOBUA  PEAJIM3AIIMMA  TPOI'PAMMBI  YUEBHOU
JANCIHUIIJIMHBI OYIIL.10 BUOJOI'UA

3.1. MarepuanbHO-TeXHUYECKOE 00ecreueHne

Peanuzauus nucuuiuHel TpedyeT Hanuuus yueOHoro kabuHeta «buosorumy.

Kabuner «buosnorumny, OCHAIIICHHBIN 000py1I0BaHUEM CTOJI
JIEMOHCTPAIMOHHBIN (C PaKOBUHOM, MOABOJAKON U OTBEJACHUEM BOJIbI, CAHTEXHUKOM,
ANEKTPUUYECKUMHU  PO3ETKaMM, AaBTOMAaTaMH aBAPUHWHOTO OTKJIIOYEHHUS TOKa),
Ja00paTOPHBIM OCTPOBHOM CTON (JIBYXCTOPOHHHUH, C 3alllUTHBIM, XUMOCTONKUM
U TEPMOCTOMKHM TMOKPBITUEM, HAJCTOJIBEM, C TMOJCBETKOM W SICKTPUUECKUMU
pO3eTKaMH, MOJBOJAKON M OTBEJCHHEM BOJbl U CAHTEXHUKOM), CTYN J1a0OpaTOpHBIM
MIOBOPOTHBIH, PETYJIUPYEMBII TIO BBICOTE.

Texuuueckue cpeacta 00ydeHHs:

3aHATHS TPOBOAATCS B Yy4eOHOM ayAMTOPUM U KOMIIBIOTEPHOM KJjacce,
OCHAILIEHHBIX ~HEOOXOJUMBIM  Y4€OHBIM, METOIUYECKUM, HH(POPMALMOHHBIM,
IPOrpaMMHBIM 00ECTICUEHHUEM.

3.2. Hudopmarmonnoe odbecrieueHrue 00yueHus
[lepeueHr y4eOHBIX U3JAHUH, WHTEPHET — PECYPCOB, JOTIOTHUTEIHHOU
JUTEPaTypHI.

OCHOBHbIE HCTOYHUKHU:

1. buonorust : 06a30BBIi ypOBEeHb : Y4YEOHUK IS 0Opa3oBaTEIbHBIX
OpraHu3alui,  pealM3yIIIMX  00pa3oBaTCIbHBIC  MPOTrPaMMBI CpEIIHEro
npodeccronanpHoro obpaszosanus / M. b. Aradonosa, A. A. Kamenckuii, B. .
CusornazoB. — Mocksa : [Ipocsenienue, 2026. — 272 ¢. — (Yuebnuk CII10).

2. buonoruss : 0a30BBIi ypOBEHb : MpPAKTUKyM : y4eOHOe mocobue,
pa3pabOTaHHOE B KOMIUIEKTE C Y4eOHMKOM Juisi 0Opa3oBaTeIbHBIX OpPraHU3aIlHi,
peanm3yrommx 00pa3oBaTelbHbIE MPOTPAaMMBI  CPEIHETO MPOoheCcCUOHATHHOTO
obpazopanus / U. b. Aradonosa, B. 1. CuBornazo. — 2-¢ uzj., ctep. — Mockaa :
ITpocemienue, 2025. — 112 c. : un. — (Yueonuk CI10).

JlonoTHUTEIbHbIE HCTOYHUKMU:

1. O6yxoB, JI. K. buonorus: xieTku W TKaHU : y4eOHOE TOcoOWe IS
cpeanero npodec-cuonanbHoro odpaszosanus / JI. K. O6yxos, B. H. Kupuienkosa.
— 3-¢ u3n., nepepab. u gon. — Mocksa: U3marenscTBo FOpaiit, 2024. — 358 ¢. —
(ITpopeccuonanpuoe o6OpazoBanme). — ISBN 978-5-534-07499-4. — Texkcer
anexkTpoHHbll // OOpa3zoBatenvHas mnatdopma IOpaitit [caiit]. — URL:

https://urait.ru/viewer/biologiya-kletki-i-tkani-516336
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4, KOHTPOJIb M OILEHKA PE3YJIIBTATOB OCBOEHUA
JUCHUIIJIMHBI YI1.10 BUOJIOT'UA

Kontpons u olieHKa pe3yiabTaTOB OCBOCHUSI Yy4€OHOW AMCITUTLIMHBI
OCYIIECTBIISICTCS TIPETIOIaBaTEIEM B MPOIIECCE MPOBEICHUS TPAKTUICCKUX 3aHATUN H
7a00paTOpHBIX PabOT, TECTUPOBAHMs, a TaKKE BBIMOJHEHUS OO0yYaloImUMUCS
WHIUBUIYabHBIX 3aJaHUH, IIPOSKTOB, UCCIICIOBAHUN.

Oob6masi/mpodeccuonanbHasi Pa3znen/Tema Tun oneHoYHbIX
KOMMEeTEeHIHSA MeponpusiTUs
OK 01. Bsibupare cnoco0br | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOcyxaeHre 1O BOMPOCAM
peiieHus 3amaq | 4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3, | AeKOUH
npoecCuoHAIBHON 8.1, 8.2, 9.1-9.3, Pa3zpaboTka rinoccapus

ACATENBHOCTH MPUMEHNTENBHO | g 411 /0 9 5[T-0/c, 10.1, 3amoaHeHHEe  CPaBHUTEIBHBIX
K pa3jIM9IHBIM KOHTEKCTaM TaOIHII

TectupoBanue

VYerHbIl onpoc

JIMKTaHT Ha WCNOJb30BaHUE
apryMeHTOB, OHOJOTrHYECKON
TEPMHUHOJIOTHH U CUMBOJIMKH
NunuBunyanbHas
caMocTosiTenbHas paboTa
[IpencraBienune pe3ynbTaTOB
MPaKTUYECKUX PadboT
KonTtposbHbIe paboThI

3ammuTa TBOPYECKUX padoT

10.2, 10.31-o/c, 11.1I1-0/c

3amura WHIUBHUYaJbHBIX
MIPOEKTOB
Brinonnenue 3aJa”Hui
IPOMEXKYTOUHOM aTTecTaluu
OK 02. UcnonwzoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemass IUCKyCcCHUS TIO
COBPEMEHHBIE cpeacrea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIIpocaM JIEKLIUH
IIOHMCKa, dHaJIn3a 7_1_7_3’ 8.1, 8.2, 9.1-9.3, Pa3pa60TKa MEHTAJILHOU
u MHTEPNPETANH | g AT o/ 9 5TT-0/c, 10.1, | K2PTBl B MHHH rpynnax
uHpopmanuu, Brimonnenue u 3anuTa
u nH(pOpPMaITMOHHBIE 10.2, 10.311-0/c, 11.11I-0/c J1a00paTOPHBIX padoOT
TEXHOJIOTUH JUIsl BBINOJIHEHUS [IpencraBienue pe3ylnbTaToOB
3a/a4 npodeccruoHaIbHON MPAKTHYECKUX padboT
JeSITeNbHOCTH [IpencraBnenue YCTHBIX
COOOLIECHUI C Tpe3eHTalueH,
MOJTOTOBJICHHBIX MO TEPEYHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
MpernoaBaTesieM
OK 04. O¢¢extuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cykxaeHre 1O  BOIpOcam
B3aMMO/ICHCTBOBAT u | 43,51-54,6.1-6.3, 7.1-7.3, | ICKUUH
paboTatb B KOJUICKTHBE H | g 1, 8.2, 0.1-9.3, | IlpencraBnenne  pesynabraton
KOMaH/Ie 9.4-o/c, 9.5TI-ofc, 10.1, | MPAKTHYECKIX pabot

3aH_II/ITa TBOPUYCCKHX pa60T
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10.2, 10.311-0/c, 11.111-0/c

OK 07. CopelicTBOBaTh
COXPaHEHUIO OKpYKaromei
CpeIbl, pecypcocOepexeHHIO,
MIPUMEHSTh 3HAHUS
00  W3MCHEHUH KJINMaTa,
MIPUHIIUIIBI OepeKITMBOTO
npou3BoACTBa,  3(pdexkTnBHO
JICUCTBOBATh

B UPE3BBIYANHBIX CUTYALMIX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4IT-o/c, 9.5IT-o/c, 10.1,
10.2, 10.311-0/c, 11.111-0/c

3amura WH/IUBUYaITbHBIX
IIPOEKTOB

OO6cyxaeHne 1O  BOIpOcCaMm
JEKIUU

Pa3paboTka rioccapus
3anogHeHUEe  CpPaBHUTENBHBIX
TabnL

TectupoBanue

VYerHbIi onpoc

JIMKTaHT Ha WCNOJb30BaHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHUHOJIOTHH U CUMBOJIMKI
NunuBunyanbHas
camocTosiTeNnbHas padboTa
[IpencraBienue pe3ylbTaTOB
MPAKTUYECKUX padoT
KoHnTpoasHabie paboThl

3ammuTa TBOPYECKUX paboT

3ammTa WHIUBUTYaJTbHBIX
MIPOEKTOB
Brmosmaenne 3aJaHuH

MIPOMEKYTOUYHOM aTTECTANKI
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