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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JAUCHUIIVIMHBI YII.10 BUOJIOI'UA

1.1. OGnacTh NpuMeHEHHUS paboUeii 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 ctpykrype TTTCC3:
OIl. OGuieo6pazoBareibHas MOATOTOBKA

VII. YueOHble TpeMeThl

VII1.10 bunonorus

1.3. llenu m 3amauu OUCHUIUIMHBI — TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
JUCIUTINHBI:
B pe3ynbraTe 0CBOSHUS AUCIUTUIIMHBI 00yUYaAIONTUIICS TOKEH 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 HAIIPpAaBJICHUSA B CCIICKIIUU paCTeHI/Iﬁ H ) KNBOTHBIX,

— OCHOBHBIC TCOPHHU ITPOUCXOKACHUA )KNU3HU HA 3CMJ'IC;

— OCHOBHBIC HCTOPHUYCCKUC SBOJIIOIIMOHHBIC UJICH,

— CPAaBHUTCIIbHYIO XapaKTCPUCTHUKY YCIIOBCKA U IIPUMATOB, CXOACTBO U OTJINYMAI.

1.4. KomuuecTBO 4acoOB HA OCBOCHHE JAUCTUITIINHBI:

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

— oOsi3aTrenpHass ayauTOpHAs ydeOHas Harpy3ka (Bcero) 72 dacoB, W3 HHX
paKkTUYeCcKas MOAroTOBKa — 38 4acos.

1.5. Ilmanupyembie

pPE3yNbTAThI

OCBOEHHUSA 00111e00pa3oBaTeIbHOM

mucaIiuinibl B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoe ®I'OC COO.

Kon n ILi1anupyemMsle pe3yabTaThl OCBOEHHS AMCIHMIIINHBI
HaNMMeHOBaHHe
¢opmupyembIx Oo0mme JucnunianHapHblie
KOMIeTeHI Ui
OK 01. Beibupatp Jlnunble  pe3yabrarbhl  goskHBI | [IP6 1. ChopmupoBaHHOCTH 3HAHUHA O
CIOCOOBI pelIeHUs O0TPaKATh B YACTH: MECTe U POJIU OUOJIOTHH
3a1a4 TPYAOBOI0 BOCITUTAHUA: B CHCTEME  HAy4YHOIO  3HaHHUS;
npodecCHOHANBHOW | - TOTOBHOCTH K TPYAY, OCO3HaHHUE | (HyHKIMOHAIBHON TPaMOTHOCTH
JIeATEIIEHOCTH IICHHOCTH MacTepCTBa, TPYAONIO0NE; | YelOoBeKa JUIl PELICHUS JKU3HEHHBIX

IMPUMCEHUTEIIBHO K
Pa3INIHBIM
KOHTCKCTaM

- TOTOBHOCTB K aKTUBHOMN
JEATEIBHOCTH  TEXHOJIOTUYECKOW U
COLIMAJIbHOU HaIIPaBJIICHHOCTH,
CIOCOOHOCTh MHUIMHAPOBATH,
IUIAHUPOBaTb M CaMOCTOSITEJILHO

BBINOJTHATH TAKYIO ICATEIbHOCTB;
- UWHTEpPeC K pa3InyHbiM chepam
poeCcCHOHATLHOMN IS TEITFHOCTH,

OsmageHue YHUBEPCAITbHBIMU
y4eOHBIMU MMO3HaBaTEJILHBIMU
JCUCTBUSIMU:

MeranpeameTHbie pe3yabTaThl
JOJKHBI OTpaXaTh:

OBmageHue YHUBEPCATbHBIMU
y4eOHBIMU MMO3HaBaTCIILHBIMU
NIEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe IeliCTBUA:
- CaMOCTOSITENEHO (hOpMyIHpOBATh U
aKTyaJIu3UpOBaTh npobiemy,

paccMaTpuBaTh €€ BCCCTOPOHHE,

npo0Jem.

I[1P6 2. CdopMHPOBaHHOCTH YMEHHS
packpbIBaTh cojiep>kaHue
OCHOBOITOJIATAIONINX  OMOJIOTHYECKUX

TEPMHHOB U TOHSTUH: KU3Hb, KJIETKA,

TKaHb,  OpraH, OpraHU3M,  BH],
TOIYJISIIAS, 9KOCHCTEMa, OHMOIEHO3,
ouocdepa; MeTaboJIu3M (oOmeH
BEIIIECTB

U TpEBpalllEHUEe SHEPruu), TOMEOoCTa3

(camoperynsiusi), OWOCHMHTE3 Oelnka,

CTPYKTYpHasi  OpraHM3alMs  KHUBBIX
CUCTEM, JTACKPETHOCTb,
caMOpeTyJIsILus,

caMOBOCIIpOU3BeeHNE (PETPOIYKITHS),
HACJIE/ICTBEHHOCTD, U3MEHYHUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YPOBHEBast OpraHu3aLusl.

I1P6 3. CdopMHpPOBAaHHOCTH YMEHHS

PACKpPLIBATH COACPIKAHUC




- yCTaHaBIWBaTh  CYHIECTBEHHBIN
OpU3HAK WM OCHOBAaHUSA  JUIS
CpaBHEHUS, KJIacCU(UKALIUN u
000011IeHHS;

- ONpeAeNATh IeNu JeATEIbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPHH HX

JIOCTHKCHHUS
- BBIBJISATH  3aKOHOMEPHOCTH U
MPOTUBOPEYUSI B PaCCMaTPUBAEMBIX
SIBIICHUSIX;

- BHOCHTD KOPPEKTUBBI B
JIeSITCIIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB  IIEJSM,
OILICHUBATh pHUCKHU MTOCJIEICTBUI
JIeSITEIILHOCTH;

0) ©0a3oBble HcCCJIeI0BaTEIbCKHE
nerlcTBUA:

- BIAACTh  HaBBIKAMH  Yy4eOHO-
UCCJIENOBATEIILCKOM U IIPOCKTHOM
eI TCIIbHOCTH, HaBBIKAMH

paspemnieHus mpooieM;

- BBISIBIISITh TPUYNHHO-CIICJICTBEHHBIE
CBS3M W aKTyalIM3WpOBaTh 3ajady,
BBIIBUTATh THUIIOTE3Y €€ pPEUICHHS,
HaXOJ/IUTh apryMEHTHI TUIst
JI0OKa3aTeJIbCTBA CBOUX YTBEPKICHUU,
3a7aBaTb IapaMeTpbl U KPUTEpUHU
pelIeHuUS;

- AHAJIM3UPOBATH IMMOJYYCHHBIC B XOIC

pereHus 3a7a9u pe3yabTaTHI,
KPUTHYCCKH OLICHMBAThH 1704
JIOCTOBEPHOCTb, IPOTHO3UPOBATH

N3MCHCHHUEC B HOBBIX YCIIOBUAX;

- yMETb IIEPEHOCUTh 3HAHUS B
MIO3HABATEJIIbHYI0O U MPAKTHYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETb MHTETPUpPOBaTh 3HAHUS U3
pa3HBIX IPEIMETHBIX 00JIACTEH;

- BBIJIBUTATh HOBBIC HJCH, NTPEAJIAraTh

OpPUTHHAJIbHBIC ITOAXOAbI U PCHICHUSA,

OCHOBOITOJIATAIONINX  OMOJIOTHYECKUX
TEOPUA U TUIOTE3:  KJIETOYHOW,
XPOMOCOMHOM, MYTaLlMOHHOH,
HBOJIFOLIUOHHOM, IIPOUCXOXKICHU

JKU3HU U YeI0BeKa.
I[1IP6 4. CdopmMupoBaHHOCTH YMEHHS
pacKpbIBaTh OCHOBOITOJIAraloIINe
OMOJIOTHYECKHUE 3aKOHBI u
3akonomeproctn (I. Mengens, T.
Moprana, H.W. BaBunosa, 3. I'ekkens,
®. Mronnepa, K. bapa), rpanunsl ux
MPUMEHUMOCTH K JKUBBIM CHCTEMaM.
ImP6 5.
MIPUMEHEHUS METOJIOB
HAy4YHOTO TO3HAHUS, HCIIOIh3YEMBIX B
OuoJIOruy: HAOJIOIEHUS

1 ONUCAHUS )KUBBIX CHCTEM, MPOIECCOB

[Tpunobpetenune
OCHOBHBIX

OIIbITa

n }IBHGHI/Ifl; opraHu3anuu u

IPOBEACHUS OMOJIOTUYECKOTO
IKCIIEPUMEHTA, BBIIBM)KEHUS THIIOTE3,
BBISBJICHUSI ~ 3aBUCUMOCTH  MEXIY
HCCIIEyEeMBIMH BEJINYNHAMH,
OOBSCHEHNS MOTyYCHHBIX PE3YJIbTATOB
1 GOpPMYyIHpPOBAaHHUS  BBIBOJOB  C
UCTIONIb30BAHUEM HAYYHBIX ITOHSTHH,
TEOPUM U 3aKOHOB.

I[1P6 6. CdopMHPOBAaHHOCTH YMEHHS
BBIJICJIATH  CYIIECTBEHHBIE MPU3HAKH
BUPYCOB,
9YKapuoT; OJTHOKJIETOYHBIX "
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB,
OMOTeOIIeHO30B " IKOCHUCTEM;

0COOEHHOCTH MPOIIECCOB oOmeHa

KJIETOK  NIPOKapuoT H

BCIICCTB U MPCBpALICHHA OSHCPIrunu B
KJIICTKC, q)OTOCI/IHTe3a, IJIaCTUHYCCKOI'O

u HHEPreTHYECKOTO oOMeHa,
XEMOCHHTE3a, MUTO3a, Meiio3a,
OILJIOJJOTBOPEHMUS, pa3BUTHS "
Pa3MHOXKCHHS, WH/IMBUyaTBHOTO
pa3BuUTHA OpraHu3Ma (OHTOTEHE3a),
60pbOBI 3a CYIIIECTBOBAHHUE,
€CTECTBEHHOTO otbopa,
BUI000pa30BaHUS,

IpUCIOCOOJICHHOCTH  OpPraHU3MOB K

oOuTaHus, BIIMSAHUSA

cpene




KOMIIOHEHTOB IKOCHCTEM,
AHTPONIOTEHHBIX U3MEHEHHIA

B DKOCHCTEMaxX CBOCH MECTHOCTH,
KpYroBOpOTa BEIIECTB M MPEBpAIICHHE
sHeprum B onocdepe.

I[1P6 7. CdopmMupoBaHHOCTH YMEHHS
OPUMEHSTh TOJy4YCHHbIC 3HAHUS Ui
00BsICHEHUS OMOIOTMYECKUX
MPOIIECCOB U SIBICHUU, JUISI TIPUHSITHS
PaKTUYECKUX peLIeHnit B
TOBCETHEBHOM KU3HU

C Ienplo obecrieueHus 0€30MacHOCTH
CBOETO  37I0POBbSI U 3/10pPOBbA
OKpYXaloIMUX JIoJel, CcoOMoaeHus
310poBOoro  o0pa3a JKU3HH, HOPM
rPaMOTHOTO MOBE/ICHUS B
OKpYXXalolllell  NPUPOJHOM  Cpele;

IOHUMAaHIE HEOOXOIUMOCTH
HCITOJIE30BAHUS JIOCTHKEHUH
COBPEMEHHOM ounonoruu u

OMOTEXHOJOTHH Il PAllMOHAIILHOTO
IPUPOIOTIOITB30BAHHS.

I[1IP6 8. CdopmMupoBaHHOCTH yMEHHS
pemaTh ~ OWOJOTMYECKHE  3aJaud,
COCTaBIJIATh TEHOTHUITMYECKUE CXEMBI
CKpEIIUBAHUS

JUISE  Pa3HBIX THUIIOB HACIICJOBAHHUS
NPU3HAKOB y OPraHU3MOB, COCTAaBIATH
CXEMBI IIepeHOca BELIECTB U SHEPTUH B
9KOCcHCTeMaXx (IIEeTH TTUTAaHUs, TUIIECBhIC
CEeTH).

[TP6 9. CdopMHupOBaHHOCTh yMEHUH
KPUTHYECKH OIICHWBATh WH(POPMAIIHIO
OMOJIOTYECKOTO CoJiepKaHus,
BKJTIOYAIOIYIO TICEBAOHAYYHbBIC 3HAHUS
U3 PA3TUYHBIX HCTOYHUKOB (CPEICTBA
MaccoBo  uH(pOpMaNMH,  HAYYHO-

TIOITYJISIPHBIC MaTepHabl);
UHTEPIPETHPOBATH 3TUYCCKUE ACTIEKTHI
COBPEMEHHBIX WCCIICIOBAaHHH B
OMOJIOrHMH, MEIULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ro0anbHBIC
IKOJIOTHUECKHE poOIeMbI

COBPEMEHHOCTH,  (OPMHPOBATH IO
OTHOIICHHIO K HHM COOCTBEHHYIO




TIO3HITHIO.
I1P6 10. CdopmMHpOBaHHOCTH YMEHHIA
C0O371aBaTh COOCTBEHHBIE MMCHbMEHHBIC U
YCTHBIE  COOOIICHHUS

Ha OCHOBC

Ouosormuecko  MHpOpMaUH U3
HECKOJIbKUX HCTOYHHMKOB, TI'PaMOTHO
HCIOJb30BaTh TMOHSATUMHBIMA amnmapar

ounoJsIoruu

OK 02.
Hcnonn3oBarn
COBPEMEHHbBIE
cpenacTBa ITOMCKa,
aHanm3a

U HMHTEpIpETaIiH
uHpopmarun

u MHGOPMAIIMOHHBIS
TEXHOJIOTUHU JJISL
BBITIOJTHCHU A 3aaa4dy
npohecCHOHATBLHOM

ACATCIIbPHOCTHU

JInuHOCTHBIC PE3YyIbTaTbl  JOJI?KHBI

OTpaxXaTb B qacTu: OCHHOCTH
HAaY4YHOI'O ITO3HAHUA:

- cOPMUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOLIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS 1SRN u
0011eCTBEHHOM MPaKTHKH,

OCHOBaHHOTO Ha JAHAJIOre KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHUpE.

MeranpeameTHbie pe3yabTaThl
JIOJKHBI OTpaXaTh:

OsgnageHue YHUBEPCATHHBIMHU
y4eOHBIMU MMO3HABATEILHBIMU
NEUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BIIQJACTh HABBIKAMM  IIOJYYEHUS
uHpOpMaLnu;

U3 HCTOYHUKOB  pasHbBIX  THUIIOB,
CaMOCTOSITENTEHO OCYIIECTBIATh
IOWCK, AaHalW3, CHCTEMaTH3aIHIO
U HMHTEpHpEeTaluio  HWHGPOPMAIUH
Pa3INIHBIX BUJIOB " bopm
Ipe/ICTaBICHNS;

- OLICHHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD uHpOopManuy,

€C COOTBECTCTBHC IMpaBOBbIM u

MOPaJIbHO-3THUYCCKUM HOPMaAM;

I1P6 1. ChopmMHupOBaHHOCTH 3HAHUH O
MECTE U POJU OUOIOTHH
B cuCTeMe

HAay4YHOTO 3HaHUA,

(byHKIMOHATBHON IPaMOTHOCTH
YyelloBeKa JJIsl pelIeHUs >KU3HEHHBIX
npo0Jem.
I[1IP6 7. CdopmMupoBaHHOCTH YMEHHS
OPUMEHSTh TOJy4YCHHbIC 3HAHUS Ui
00BsICHEHUS OMOJIOTHYECKHUX
MPOIIECCOB U SIBICHUU, JUISI TIPHHSITHS
[PaKTUYECKUX peLIeHnt B
MMOBCETHEBHOW KU3HU
C Lenapro obOecrieyeHusT 0e30IacHOCTHA
CBOETO  37I0pPOBbSI U 3/I0pPOBbA
OKpYXaloIMUX JIoJel, CcoOMoaeHNs
310poBOoro  o0pa3a JKU3HH, HOPM
MTOBE/ICHUS B
MPUPOAHON  Ccpene;
HEOOXOIUMOCTH

rPaMOTHOTO
OKpY’Karollen
MOHWMAaHUe
UCTIOJIb30BaHUS JOCTHKEHUI
COBPEMEHHOM Oounonorun "
OMOTEXHOJOTHI Il  palMOHAILHOTO
MPUPOIOTOIB30BAHUSI.

[TP6 10. ChopMHpOBaHHOCTHh yMEHUH
c03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U
YCTHBIE  COOOIICHHUS

Ha OCHOBC

Ouonornyecko  mMHPOpPMALUU U3
HECKOJIbKUX HCTOYHHKOB, T'PaMOTHO

UCIIONIB30BaTh IIOHATUMHBIA ammapar

Ouoaorun
OK 04. DddextuBno | JInunoctable pe3ynabTarhl  nowkHbl | [IP6 5. TlpuoOperenme  ombiTa
B3aWMOJICHICTBOBaTh | OTpakaTh B YacTU:  LEHHOCTH | IPUMEHEHUS  OCHOBHBIX  METOJIOB
HpaGOTaTB HAay4YHOI'O IIO3HAHUA: OCO3HAHHUC | HAYYHOI'0O IMO3HAHUA, UCHOJIB3YCMbIX B
B KOJIZICKTUBC IOEHHOCTU HaquOﬁ ACATCIIbHOCTH, 6I/IOJIOFI/II/IZ Ha6JIIOI[eHI/I}I U OnucaHus
1 KOMaHIC T'OTOBHOCTbH OCYHICCTBJIATD | ) KUBBIX CUCTCEM, NPOLUCCCOB U HBHGHHﬁ;

MMPOCKTHYIO W  HUCCIICAOBATCILCKYIO
ACATCIIBHOCTE HWHAWBUAYAJIBHO H B

opraHusalnuunu u MMPOBCACHUA

OHOJIOTUMYECKOr0 OKCIICPUMCHTA,




rpyIIe.

MeranpeameTHbie pe3yiabTaThl
JIOJKHBI OTpaXkaTh:
OBnanenue YHUBEPCAIbHBIMU

KOMMYHUKATUBHBIMU JCHCTBUSMH:
0) cOBMeCTHasl IeSITEIIbHOCTD:

- IMOHUMATh n HCIOJIL30BATh
MPEUMYIIECTBA KOMaHIHON

Y MHIUBHUIYAJILHON paboTHI,
COBMECTHOM

- MMPpUHHUMATDH neiaun

JeATEIbHOCTH, OPraHHU30BBIBATH U
KOOPJAMHMUPOBATh JACUCTBUSA 10 €€

JOCTHKEHHUIO:  COCTaBIISATh  IUIaH
JNICUCTBUMA, paclpenesarb pPoJd C
y4eToM MHEHUI Y4aCTHUKOB
o0cyxJaTh pe3yJbTaThl COBMECTHOM

paboTHI.

BBIJIBUKCHUSL  TUIIOTE3,  BBIABJICHUS
3aBUCHMOCTH MEXKIy HCCIENYEMbIMU
BEJIMYMHAMU, OOBSICHEHHS MTOJTy4YEHHBIX
pe3yabTaTtoB U (popMyTupOBaHHS
BBIBOZIOB C HCIIOJIB30BAHMEM HAy4HBIX

MIOHATHUI, TEOPHUIl U 3aKOHOB

OK 07.
CopelicTBOBATH
COXPaHECHHIO
OKpYKaroleun
Cpelbl,
pecypcocOepekeHUIO
, IPUMEHSATH 3HAHUS
00 U3MEHEeHUU
KJIIMMaTa, MPUHIUIIBL
OepexKIIUBOTO
MIPOU3BO/JICTBA,

a3 pexTruBHO
JIENCTBOBATE

B UpE3BBIYAITHBIX
CUTYaIUAX

JIMYHOCTHBIC  PE3YJIbTAThl  JTOJKHBI
OTpakaTb B YaCTU: JKOJOTUYECKOTO
BOCITUTAHHUS:

- cOPMHPOBAHHOCTH JKOJIOTUICCKON
KYJIBTYPHI,
COLMATEHO-9KOHOMHYECKUX

MIPOIIECCOB Ha COCTOSIHUE MPUPOTHON

IIOHUMAaHUEC BIIMSHUSA

u COI_[I/IaJII:HOI\/'I CpCabl, OCO3HAHUC

r7100aIbHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

- IUIAHUPOBAaHUE U OCYILIECTBIICHUE
JICUCTBUA B OKpY)KaloIIed cpene Ha
OCHOBE 3HaHMS LIeJIed YCTOWYHMBOTO
pPa3BUTHS YEIOBEUECTBA,

- AKTUBHOE HENpUATHE JCHCTBUH,
NPUHOCSIINX  BpPEl  OKPYXKAIOMICH
cpene;

- yMEHUe MPOTHO3UPOBATH
HEeOIaronpusITHBIE DKOJIOTHYCCKHUE
ITOCIICICTBHS NpeANPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPAILIATH HX;

- pacimdpeHue OmbITa JeATEIHLHOCTH

9KOJIOTHYCCKOU HAITpaBJICHHOCTH.

MeranpenmeTHsie pe3yabTaThl
JOJIKHBI OTPAXKATh:
OBnanenue YHHUBEPCAIbHBIMU

KOMMYHHKATHBHBIMH JICHCTBUSMHU:
0) COBMECTHas JICSITCIIbHOCTD:

ImP6 5.
IPUMEHEHHUS

[Ipuobperenne  ombiTa

OCHOBHBIX MECTOA0B
Haquoro IIO3HaHHA, I/ICHOHBSyeMBIX B
OuoJyioruy: HAOMIONEHUS W OIIMCAHUI

KHUBBIX CUCTEM, ITPOLECCOB U HBHCHHﬁ;

opraHusanuu n IMPOBCACHUA
OHOJIOTUMYECKOr0 OKCIICPUMCHTA,
BBIABHXCHUA TUII0TE3, BBISABJICHUA

3aBUCUMOCTH MCIKAY HUCCICAYCMbIMU
BCIMYHUHAMMU, OG’bHCHeHI/I}I MOJIYYCHHBIX
pe3yabTaTtoB U (popMyTupOBaHHS
BBIBOJIOB C HCITOJIb30BAHMEM HAaYYHbIX
MOHSATHUI, TEOPHUI1 U 3aKOHOB.

I[IP6 6. CdopmMupoBaHHOCTH YMEHHS

BBIICTIATh CYIIECTBEHHbIE MPU3HAKU
BUPYCOB,  KJETOK  MPOKApuoT U
AYKapHoT; OJIHOKJIETOUYHBIX u

MHOT'OKJICTOYHBIX OpI‘aHI/ISMOB, BHUOO0B,
OMOreoICHO30B u 9KOCHUCTEM;

OCOOCHHOCTH  TIPOIIECCOB  OOMEHa
BEIICCTB M TIPEBPALICHUS DSHEPTHH B
KJIeTKe, (HOTOCHHTE3a, IUIACTHYECKOTO
" SHEPTeTUYECKOTO oOMeHa,
XEMOCHHTE3a, MUTO3a, Meiio3a,
OILJIOJIOTBOPEHHUS, pa3BUTHS u
Pa3MHOXKCHHSI, WH/IUBUYaTbHOTO
pa3BUTHUA (oHTOTEHE3A),

00pBOBI 3a

opraHusma
CYILIECTBOBAaHHUE,




- MMOHUMATh u HCITOIB30BaTh
MPEUMYILIECTBA KOMaHHOM
Y MHIUBHUIYAJLHON paboTHI,
- [PUHUMATh LEIA  COBMECTHOM
JIeSITEILHOCTH,

KOOPJIMHUPOBATH JIEHCTBUS

OpTraHU30BLIBATH n

[0 €€ JOCTH)KEHHIO: COCTaBIIATh IUIaH
JNICUCTBUMA, paclpenesarb pPoJd C
Y4ETOM MHEHUU

o0CyXJaTh pe3yabTaThl COBMECTHOM

Y4aCTHUKOB

paboThI

€CTECTBEHHOTO orbopa,
BUI000pa30BaHUS,

IpUCIIOCOOJICHHOCTH ~ OPraHU3MOB K
cpene oOuTaHus, BIIASTHHS
KOMITOHEHTOB 9KOCHUCTEM,
AHTPOIOT€HHBIX M3MEHCHHUI B
9KOCUCTEMAX CBOCHf  MECTHOCTH,

KPYroBOpOTa BEIIECTB M NPEBpAICHHE
sHepruu B Ouocdepe.

I[IP6 7. CdopMHPOBaHHOCTH YMEHHS
NPUMEHSTh TIOJYYCHHBIC 3HAHUS IS
00BsICHEHUS OMOTOTHYECKHIX

ImponeccoB u HBHCHHﬁ, AJI MIPUHATHA

MPAKTUYECKUX peueHuit B
[IOBCEIHEBHON JKW3HM C  LEJIBIO
oOecrieuenus 0O€30IIaCHOCTM  CBOETO

370pOBbSI M 3JI0POBbSI OKPYKAIOIINX
Jrozie, COOI0ICHHS 3/10pOBOTO 00pasa
JKU3HH, HOPM I'PaMOTHOTO ITOBCACHUA B

OKpYXKarolllell  MPUPOAHOM  Cpele;
MMOHUMaHue HEOOXOTUMOCTH
HCIIOJIb30BaHUs JOCTHKEHUI
COBPEMEHHOM Oounosorun "
OMOTEXHOJOTHI Il  palMOHAILHOTO
MPUPOIONOIB30BAHUS
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2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI

YI1.10 BUOJIOI'UA

2.1. OObeM IUCHUIUIMHBI U BUBI 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.  TemaTudeckuil MIaH U COJEPKAaHUE TUCITUILIUHBI
Conep:xanue yueOHOro MarepuaJa,
JabopaTopHble padoThbI U NMPAKTHYECKUE YpoBeHb
HaumenoBanmue
3aHATHSA, CAMOCTOSATEJIbHAasI padoTa Oo0bem yacoB OCBOCHUA
pa3/iesioB U TeM
o0y4aomuxcs, KypcoBasi pabora (Ipoekr)
(ecs1i MPeAYCMOTPEHO)
1 2 4
Pa3nen 1. Buosorust kak Hayka. ’KuBble CHCTEMbI M UX OPraHU3alUA
Tema 1.1. Coneprkanne yaeOHOro MaTepuasa 1,2
buosnorus buonorust — nHayka o xuBoi mnpupone. Cpsizu
B CUCTEME HayK. | OMOJIOTMU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
Obmas JIPYTHMH €CTECTBEHHBIMU HayKamH,
XapakTepucThKa | ¢unocoduelt, peauruei, 3TUKOH, ICTETUKONH U
KU3HU npaBoM. Ponp Ouonoruu B (GOpMHPOBAHUHU
COBPEMEHHOM Hay4yHOU KapTuHbI Mupa. Cuctema
OMOJIOTUYECKHUX HAYK.
MeTtoanl MMO3HAHUS SKUBOH MPUPOIBI
(HabmroieHHE, HKCIIEPUMEHT, OITMCaHuE,
u3MepeHue, KiaccupUKalus, MOJAEIUPOBaHUE,
CTaTUCTHYECKast 00paboTKa JaHHBIX).
Kupbie cuctembl (OMOCHCTEMBI) KaK TpPEIMET
u3ydeHuss Ouonoruu. OTIUYHE >KUBBIX CHUCTEM
OT Heopranmueckod mnpuponbl. CBoiicTBa
OMoCHCTEM U UX pa3HOOOpa3ue.
YpoBuH OpraHu3aIuu ouocucrem:
MOJIEKYJIIPHO-TEHETUYECKHU, KJIETOYHBIH,
OpraHU3MEHHBIH, MONYJISIIUOHHO-BUA0BOI,
OKOCHCTeMHBIH (0MO - TEOlEHOTHYECKUN),
O6uochepHbIit
Pa3nes 2. XumMnuyecKkuii COCTaB M CTPOEHHE KJIETKH
Tema 2.1. | Coneprkanne yaeOHOro MaTepuasa \ 1,2
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XUMHUdeCcKUM
COCTaB KJICTKH.
Bona
1 MUHEpaJbHBIC
BEIIECTBA

XUMHUYECKUM COCTaB KJIETKA. XHUMHUYECKHUE
DJICMCHTHBI: MaKpOBHeMGHTBI, MI/IKpOBHeMGHTBI.
Boma w wmuHepanbHble BemiecTBa. DyHKIUU
BOAbBI H MI/IHepa.HBHI:IX BCIICCTB B KIJIICTKCE.
[TognepxaHue 0CMOTHYECKOTO OajaHca

IIpakTH4Yeckoe 3aHATHE

No 1 «buonoruueckass pojab MHHEPAIbHBIX
BEIIECTB B OOECIICUCHUU IKU3HEIEATEIHHOCTH
OpraHHU3MOB, MIPOSIBJICHUS nucbanaHca
MUHCPAJIBHBIX 3JICMCHTOB»

1,2

Tema 2.2.
buonornuecku
BaKHEIC
XUMHYECKHE
COCTUHCHMUS

Coneprkanne yueOHOTO MaTepuaa

benku. CoctaB u  cTpoeHHEe  OEIKOB.
AMUHOKHCIOTBI ~ —  MOHOMEpHl  OEJKOB.
HeszameHnMble W 3aMEHUMBICE AMUHOKHUCIIOTHIL.
AMUHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYPBI
0enKoBOM MoJIeKynbl (TIepBUYHAsI, BTOpPHUYHAS,
TpeTUYHasT U  YETBEpPTUYHAS  CTPYKTYypa).
XuMudeckue cBOMCTBa OenkoB. buomorndeckue
byaKMA 6eKOB. DEPMEHTHI — OMOJIOTUYECKHE
karanu3atopel. CTpoeHue (epMeHTa: aKTUBHBII
HEHTD, cyOcTpaTHas cnenu(UIHOCTb.
KodepmenTsl. Butamunbl. Otiauuust GepMeHTOB
OT HEOPraHMYECKHUX KaTalu3aToOpOB.

VYrneBoasl: MOHOCaxapuasl (IJIFOK03a, prbo3a u
Je30KCUpr003a), Jcaxapy bl (caxapo3sa,
JIAKTO03a) W MOJHCcaxapubl (Kpaxmal, TITUKOTEH,
IEJUTIONI034). buonornueckue byHKIIH
YTJIEBO/IOB. Jlunu e TPUTIUIICPUIBI,
dbochomumuapl, crepouabl. [ mapoduabHO-
ruzipooOHbIE CBOICTBA. buonoruueckue
¢byukun  aununoB. CpaBHEHHE YTJIEBOJOB,
OCNKOB M JIMIUAOB KaK WCTOYHUKOB JHEPTHUHU.
Hyknennoseie  kucimotel: JHK wu  PHK.
Hyxneotuasl —  MOHOMEpPHI  HYKJIEMHOBBIX
kucioT. Crpoenue u pynkiuu JJHK. Crpoenue
u ynkiuu PHK. AT®: ctpoenue u QpyHKIHH.

1,2

IpakTnyeckue 3aHATHS

JlaGopaTopHbie 3aHATHUS (Ha BBIOOD
MpenoiaBaTeis)

No 1 «Onpenenenne ButamuHa C B IpoayKTax
TUTAHUS

win  «OmnpeneneHue HaauuMs Kpaxmajia B
MPOIYKTAX TTUTAHUS)

i  «[mapodunsHO-TUAPOPOOHBIE  CBOWMCTBA
JTUTHIOB»

i «VM3ydyeHne KaTaJIMTHYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha TpUMEpe aMmiIa3bl  WIH
KaTaJiasbl)»

1,2

Tema 2.3.

CtpyKTypHO-
(byHKIMOHATBHAS

CopepxaHue yaeOHOTro MaTepuaa

Huronorus — Hayka o kierke. Kierounas
TEOpUS — TMPUMEP B3AUMOACHCTBUSI HUICH U

1,2
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OpraHu3aIys
KJIETOK

¢akToB B HAy4yHOM [O3HAaHUU. MeTomabl
W3Yy4YEHUs KIIETKH.

Kietka kak nesmoctHas xuBas cucrema. OOrue
NpPU3HAKK  KJIETOK: 3aMKHYTas  HapyKHas
MeMOpana, mosiekynbl JIHK kak renermueckuit
amrmapar, cucTemMa CuHTe3a Oellka.

Turbr KJIETOK: JyKapuoTHYECKas u
npokapuotudeckas. OCOOEHHOCTH  CTPOEHHS
MPOKAPUOTUYECKON KJIeTKU. KileTouHasi cTeHka
6akrepuif. CTpoeHHEe YKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTJINYHUS PACTUTEIIBHOM, )KUBOTHOU U
rpubHOil KieTku. [loBepXHOCTHBIE CTPYKTYpPHI
KJIETOK— KJIETOYHAsl CTEHKA, IJIMKOKAJIUKC, HX
¢ynkumu. Ilnazmatuueckass MemOpaHa, ee
CBOMCTBA U (PYHKITHH.

Hurommazma u ee OPTraHOUIBL.
OnnomemOpannble opranouasl kietku: OIIC,
armapar INonbxw, JIU30COMBIL.
[TonyaBTOHOMHBIE OpraHOM/IbI KJIETKH:
MUTOXOHJpUH, IIactuael. [Ipoucxoxknenue
MUTOXOHJAPUNA W IUIACTHA. BHABI [IACTHUI.
HememOpaHHbIE OpraHOUIBI KIETKH: pUOOCOMBEI,
KJIETOYHBIA  LIEHTpP, UEHTPUOJU, PECHUYUKH,
KIyTUKU. @DYHKIMM  OpPraHOMAOB  KJETKHU.
Bxurouenus.

Snpo — perynaropHbiii HEeHTp KieTku. CTpoeHue
snpa:  sAepHas ~— 000OJOYKa,  KapUOIUIa3Ma,
XpPOMAaTHH, SIAPBIIIKO. XpOMOCOMBI. TpaHcnopt
BEIIIECTB B KJIETKE

IIpakTHYecKkHe 3aHATHA

JlaGopaTopHbie 3aHATHUS (Ha BBIOOD
MpEeno/1aBaTeis)

Ne 2 «Ctpoenue kneTku (pacTeHus, >KHBOTHBIC,
rpuObl) M KJIETOYHBbIC BKIIOYEHMS (Kpaxmail,
KapOTUHOMIbI, XJIOPOILJIACThI, XPOMOILIACTHI)»
unn «M3ydeHne CTpOEHUS KIETOK pPacTCHUH,
KUBOTHBIX M OaKTepuil MOJl MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENapaTax U UX OMHCAHUE)
nmn «lIponuiaeMocts MeMOpaHbI (TUIa3MOJIN3,
JIETIIa3MOIIH3)»

1,2

Pasznea 3. ’Kusuen

C€HATECJIbHOCTD KJIECTKH

Tema 3.1.
OOMeH BellecTB
Y TIpeBpaIlICHUe

SHEPTUHU

B KJIIETKE

Conepkanue yueOHOTO MaTepraia

O0OmeH BEIICCTB, HIIH META00IU3M.
Accumuisiniisi  (MIacTHUeCKUd  OOMEH) U
JTUCCUMMJIALINAS (SHEPTeTHYECKUH OOMEH) — 1Be
CTOPOHBI EAMHOTO Mporiecca Meradonusma. Pomb
3aKOHOB COXpaHEHMsI BEIIeCTBa M DJHEPTUU B
MOHMMAaHUU  MeTabonu3Ma. Tumbel  oOMeHa
BCIIIECTB: AaBTOTPOMHBIA H TETEPOTPODHBIN.
Ponp ¢depmeHTOB B 0OOMEHE BEIIECTB U
MpEeBpalleHUH dHEPruu B KieTke. POTOCUHTES.
CBeroBas M TemMHOBas (a3pl (OTOCHHTE3A.

1,2
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Peakiun dboTocuHTE3A. DddeKkTUBHOCTH
¢orocunTe3a. 3HaueHwe (HOTOCHHTE3a IS
J)KU3HU Ha 3emuie. BinusHue ycinoBuid cpenbl Ha
¢oTrocuHTE3 W  CHMOCOOBI  TOBBIMICHHUS  €ro
OPOAYKTUBHOCTH Y KYJIbTYPHBIX pPacTEHUH.
XemocuHTe3. XEeMOCHHTE3UPYIOIIHe OaKTEepHH.
3HavyeHHE XEMOCUHTE3a JUIS )KU3HU Ha 3eMIIe.
DOHepreTuyeckuii oOMeH B kieTke. Pacmierienue
BEIIECTB, BBbIICICHUE M aKKyMYJIHMpPOBaHUE
SHEPrUM B KIETKE. OJTambl SHEPreTHUYECKOTrO
obmena. ['nmukonu3. bpokeHue W ero BHJBL
Kucnoponnoe oxucinenue, Wi KJIETOYHOE
neixanue. OxucnutenbHoe (ochoprInpoBaHUe.
O} PeKTUBHOCTH SHEPreTHIeCKOro oOMeHa

IpakTnyeckue 3aHATHS

Tema 3.2.
Buocuures Oenka

Conepxanue yueOHOTO MaTepraia

Peakuuu wmaTpuyHOro cuHTe3a. ['eHeTMueckas
unpopmanus u JJHK. Peanuzamnus renernyeckoi
nH(popmaruu B KiIeTKe. [ eHeTHuecKuii Ko 1 ero
cBolicTBa. TpaHCKpUIIMA — MAaTPUYHBIM CUHTE3
PHK. Tpancmsimuss — OuocuHTe3 Oenka. DTarbl
tpancisinuu. KonupoBanue amuHokucior. Posb
pubocom B OMocuHTEe3e Oenka

1,2

IIpakTH4Yeckoe 3aHATHE

No 2 «Pemenne 3amay  Ha  OIpEIEICHUE
IIOCJICO0BATCIIBHOCTHU HyKJIeOTI/I,Z[OB))

1,2

Tema 3.3.
Bupycsl

Conepxanue yueOHOTO MaTepuaia

Heknerounsie ¢GoOpMbl  KM3HM — BHPYCHI.
Ucropus  orkpeitus  BupycoB (. W
WNBanoBckuii). OCOOCHHOCTH  CTPOCHUS U
KU3HEHHOTO IUKJIa BUpPYcoB. bakrepuodaru.
bone3nn pacreHuid, >KUBOTHBIX W YEJIOBEKA,
BBI3bIBaCMbIC BHUpYyCaMH. Bupyc
UMMYHOAEC(PUIIUTA  YEIOBEKa (BUY) -
BO30yAUTEND CIIN Aa. [Ipodunakruka
pacnpocTpaHeHus] BUPYCHBIX 3a00J1€BaHUM

1,2

IIpakTHYeckHue 3aHATHA

Pa3znen 4. Pa3MHoKeHHe M HHAUBHAYAJbHOE Pa3BUTHE OPraHNU3MOB

Tema 4.1.
Ku3HeHHbIit
[IUKJI KJIETKA

Coneprkanne yueOHOTO MaTepuaa

KieToyHpli MUK, HWIX SKA3HEHHBIH LMK
kietku. Muatepdpaza wum  wmumto3. Ilpomeccsr,
nporekaromue B wuHTepdasze. Permmukanus —
peakuust marpuuHoro cuHte3a [IHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIH HaOOp — KapHOTHIL
JWmion bl W TaluvIOMAHBIM  XPOMOCOMHBIE
HaOopel. XpomaTuasl. [luTonorndeckne OCHOBBI
Pa3MHOKEHHSI M HWHJWBHIYaJIbHOIO pPa3BUTHUSA
opranu3moB. Jlenenue kietku — muto3. Craguu
muto3a. [Iponeccel, mpoucxondmme Ha pa3HbIX
CTaIusIX  MHTO3a. DHOJIOTHMYECKHI  CMBICIT
muto3a. Ilporpammupyemass rubenb KIETKH -

1,2
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al1oIITo3

IIpakTnyeckue 3aHATHS

Tema 4.2.
DopMBbI
Pa3MHOXKECHHUS
OpraHUu3MOB

CopepxaHue yaeOHOTro MaTepuaa

@®opMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecronoe 1
nmosioBoe. Buapsl 0ecrosoro  pa3MHOKCHHS:
JIeJIeHUe HaJBO€ W [OYKOBAHME OJHO H
MHOTOKJIETOYHBIX, Cropoo0Opa3zoBaHue,
BEreTaTUBHOE pa3MHOXeHHue. VckyccTBeHHOE
KJIOHUPOBaHUE OPraHU3MOB, €r0 3HAUYCHHE IS
CEJIEKLIHH.

[lTonoBoe pa3MHOXEHUE, €ro OTIUYUS OT
6ecnosoro. Meito3. Craguu meiio3a. [Iporeccsr,
IIPOUCXOAAIIME Ha CcTaausax meiosa. Ilosenenue
XpPOMOCOM B Meiio3se. Kpoccunrosep.
buonornueckuii CMBICTT W 3HAUY€HUE MeHO03a.
["amerorenes — mpotiecc 00pa30BaHUs MOJOBBIX
KJIETOK Yy JKMBOTHBIX. [loyiOBbIE Kele3bl:
CeMeHHUKH U suuHukd. OOpa3oBaHue U
pa3BUTHE  TOJIOBBIX  KIETOK  —  TaMer
(ciepMarto3ou/, SUIEKIIeTKa) — CIEpMaTOreHe3 ’
ooreHe3. OCOOEHHOCTH CTPOCHHMS SUIECKICTOK U
CIIepMaTO30M/I0B. Onno10TBOpPEHHE.
[TapTrenorenes

1,2

IIpakTnyeckue 3aHATHS

Tema 4.3.
NunuBunyansHOE
pa3BUTHE
OpraHU3MOB

CopepxaHue yaeOHOTro MaTepuaa

NunuBuayanpHOE pazBuTHE (oHTOTCHE3).
OMOpuoHanbpHOE  pa3BUTHE  (IMOpHOTEHE3).
Oransl SMOPUOHAIIEHOTO pa3BUTHA y
MO3BOHOYHBIX KUBOTHBIX: npobienue,
racTpyssius, OpraHoreHes.
[MocTamOpronanbHOe pa3BUTHE. Tunsl
MOCTAMOPUOHAIBHOTO  Pa3BUTHUSA: psIMoe,
HernpsiMoe (JInuMHOYHOE). Bnusnue cpenbl Ha
pa3BUTHE OpPraHU3MOB; (AKTOpPHI, CIOCOOHBIC
BBI3BIBATh BpPOXKIEHHBIE YypoacTBa. Poct u
pa3BuTtue pacteHud. OHTOTeHe3 IBETKOBOTO
pacTeHus: JBOWHOE OIIOAOTBOPEHHE, CTPOCHHE
CEMEHH, CTaJNH Pa3BUTHS

1,2

IlpakTHyeckne 3aHATHA

Ne 3 «MadexnmonHble 3a007I€BaHUS U AHIEMUN
B HCTOPHH YETIOBEUYECCTBAY.

Ne 4 «Bakumnanmms Kak — npogHIIaKTHKA
WH(]EKITMOHHBIX 3a001eBaHUI»

1,2

Pa3nes 5. HaciencTBeHHOCTh M HI3MEHYMBOCTh OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJe0BaHHs

Coneprkanne yueOHOTO MaTepuaa

[IpenMer u 3apaun reHEeTUKHU. POab uTOIOTMU U
SMOPHOJIOTHH B CTaHOBJICHWU TCHETHKU. Bkian
POCCUICKUX U 3apyOeKHBIX YYCHBIX B Pa3BUTHE
T€HETHKH. MeTonas! FeHETUKHU

1,2
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(ruOPUAOTOTUUECKHH, IUTOI€HETUYESCKUH,

MOJIEKYJIIPHO-TEHETUUECKU ). OcHOBHBIE
TeHeTHYEeCKHe MOHSTHSL. I'enernyeckas
CHUMBOJIUKA, UCIIONIb3yeMast B cxemax
CKpEIIMBAaHUIM.

3aKOHOMEPHOCTU  HACIEAOBaHUS  IPU3HAKOB,
yctaHoBieHHbIe I'. Menaenem. MoHorubpumanoe
CKpelIMBaHue. 3aKOH eIuHO00pa3usi TMOpUI0B
nepBoro nmokoseHus. [IpaBuino moMUHUPOBAHUS.
3aKkoH paciueryieHdss npusHakoB. [umnoresa
YyuCTOTEI  ramer. llomHoe ®W  HemoyiHOE
TOMHUHHUpOBaHME. JUrHOpHIHOE CKpelUBaHUE.
3aK0H HE3aBHUCUMOTO HaCJIeIOBAaHUS MPU3HAKOB.
[{uroreHeTnveckre  OCHOBBI  TUTHOPHIHOTO
CKpeUIMBaHMs. AHATU3UPYIONIEE CKPEIIMBAHUE.
Hcnonp3oBanue aHAJIU3UPYIOIIETO
CKpEUIMBAaHMS JJIA ONpEACNICHUs TEHOTHUIIA
ocoou

IIpakTnyeckoe 3ansiTue

Ne 5 Pemenue 3amau  Ha omnpeneneHue
BEPOATHOCTH BO3HHMKHOBEHHS HACJIECICTBEHHBIX
NPU3HAKOB TPU MOHO-, -, TOJIUTHOPHIHOM M
AQHAIN3UPYIOLIEM CKPEIIUBAHUH, COCTABIICHUE
TEHOTUIIMYECKUX CXEM CKPEILUBAHUS

1,2

Tema 5.2.
CueruieHHOE
HacJIeJOBaHHE
MIPU3HAKOB

Coneprxanne yueOHOTO MaTepuaa

CueruieHHOe HacjenoBaHME TIpU3HAaKoOB. Pabora
T. Moprana mo CUEIUICHHOMY HacJlIeI0BaHUIO
reHoB. HapymeHue cuUeIUIEHHS T€HOB B
pe3ysbTare  KpOCCHHIOBepa.  XpOMOCOMHas
TCOpUA HaCJICACTBCHHOCTH. I'eneTnueckue
KapTBHI.

I'enetuka mnona. XpoMOCOMHOE OIpEIEICHUE
noja. AyTOCOMBI W TIOJOBBIE XPOMOCOMBI.
I'omorameTHbIe U TeTCPOraMCTHLIC OpPraHU3MEI.
HacnenoBanne NpHU3HAKOB, CLEIUIEHHBIX C
IIOJIOM

1,2

IIpakTnyeckoe 3ansiTue

Ne 6 Pemenue 3amau  Ha omnpezeneHue
BEPOATHOCTH BO3HHUKHOBEHUS HACJIEICTBCHHBIX
IIPU3HAKOB IIpU CUEIUICHHOM HAaCIEAOBaHUH,
COCTaBJICHUE TCHOTUITUYECKUX CXeM
CKpELIUBAHUS

1,2

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYMBOCTH

Coneprkanne yueOHOTO MaTepuaa

N3MeHYNBOCTS. Bunpr N3MECHYHBOCTH:
HECHACIICICTBCHHAs M HAcJCACTBCHHas. Poib
cpelapl B HEHACIEACTBEHHONM HW3MEHYMBOCTH.
XapakTepucTuka MOIU(PHUKAITIOHHOMN
N3MEHYUBOCTH. Bapuanuonssiii pan Hu
BapuallMoHHas  KpuBas. Hopma  peakiuu
npu3Haka. KoJuyecTBEHHbIE M KayeCTBEHHBIE
NpU3HAKK U UX HopMa peakuuu. CBoilCTBa

1,2
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MOIM(PUKAITIOHHOM U3MEHUYUBOCTH.
Hacnencreennas, Wi F€HOTUIHYECKas
M3MEHYUBOCTh. KoMOMHATUBHAS M3MEHUYHUBOCTD.
Meito3 u 1TOJOBOM  NOPOLIECC —  OCHOBA
KOMOWHATHBHOM HM3MEHYUBOCTH. MyTarmoHHas
U3MEHYUBOCTh.  Kiaccupukammst — MyTanuii:
TEHHbIE, XPOMOCOMHBIE, TeHOMHbIe. YacToTa n
OPUYMHBI  MyTaluii. MyTareHHble (akKTOpHI.
3aKkoH TOMOJIOTUYECKHUX psAIOB B
HaCJIEICTBEHHOMN M3MEHYUBOCTH
H. 1. BaBuiioa

IIpakTH4Yeckoe 3aHATHE

No 7 Pemenue 3agadu Ha  OIpeIETCHUE
BepOHTHOCTI/I BO3HUKHOBCHHA HACJIICACTBCHHBIX
MIPU3HAKOB npu Pa3IUYHBIX THIIaX
BBaHMOHGﬁCTBHH I'CHOB, COCTaBJICHUEC
TEHOTHUIUYECKUX CXEM CKPEIIUBaHUS

1,2

Tema 5.4.
I'enetuka
qeJI0BEKA

Conepxanue yueOHOTO MaTepraia

I'enetuka 4yenoBeka. Kapuorun denoBeka.
OcHOBHBIC  METOALI TCHCTHMKH  4YEJIOBEKa:
TeHEaAIOTUYECKUH, OJIU3HELIOBBIN,
LIUTOT€HETUYECKUI, OHMOXUMUYCCKUM,
MOJIEKYJISIPHO-TEHETUYECKHU. CoBpemeHHOE
onpeieNeHue TCHOTHUIIA: IIOJIHOTCHOMHOE
CEKBCHUpPOBaHWE, TEHOTUIIMPOBAHUE, B TOM
quciie C IMOMOIIBIO III1P-ananu3a.
HacneacrBennasie 3a00JICBaHUS YyeJIoBeKa:
reHHble 00JIe3HH, OOJIE3HHM C HACIIEICTBEHHOM
MPEaPacOIOKEHHOCTHIO, XPOMOCOMHBIE
O0onesnn. CoMaTHdyecKue W TEHEPATUBHBIE
myTtauuu. CTBOJOBbIE  KJIETKU. [IpuHUUMIBI
3I0pOBOTO  00paza  JKHU3HH, JUArHOCTUKH,
NpOPUIAKTAKH H  JICYCHUS  T'CHETHYCCKUX
0oJIe3HEH. MenuKo-TeHeTUYECKOE
KOHCYJbTHPOBaHUE. 3HAYEHUE MEAUIUHCKON
TEHETUKHM B TMPEJOTBPALICHUU U  JICUCHUU
FeHEeTHYECKHUX 3a00JIeBaHUM YeTOBEeKa

1,2

IIpakTH4yeckoe 3aHATHE

No 8 «CocraBieHne W aHaiau3 POJOCIOBHBIX
JeI0BEKA»

1,2

Pasznes 6. DBoIIOMOHHAA OMOJIOTUSA

Tema 6.1.
DBOJIIOIIMOHHAS
TEeopHUs
U €€ MECTO
B Ononoruu

Coneprkanne yueOHOTO MaTepuaa

[Ipennocelnk BO3HUKHOBEHHUS 3BOJIOLIMOHHOMN
TEOpUHU. DBOJIIOIIMOHHAS TEOpUs] U €€ MECTO B
O6uonoruu. BiausHue 5BOMIOLMOHHON TEOpUU Ha
pa3BuTHEe  OWOJOTMM W JPYTHX  HayK.

CBuperenbcTBa 3BOJIIOLIUH.
[TaneonToNMOrNYECKUE: MOCIIe0BATEIHHOCTh
MOSIBJIEHUST BHUJIOB B  MAJICOHTOJIOTHYECKON
JIETOIHUCH, NepEeXO0/IHbIE dbopMBI.

buoreorpaduueckue: CXOACTBO U pa3inuyue

1,2
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dbays u ¢aop MaTepuKOB U  OCTPOBOB.
OMOpPHOJIOTHYECKHE: CXOJICTBA U Pa3IUYHs
SMOpPHUOHOB  pa3HbIX BUJOB  IO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aQHAJIOTMYHBIE, pyIuMEHTapHbIe OpraHsl,
aTaBU3MBEI. MonekynsipHO-OMOXUMHUYECKUE:
CXOJICTBO MEXaHH3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0ONIMYeCKUX TyTel Yy Bcex
JKUBBIX OPTraHU3MOB.

OBOJIIOLMOHHAA TeOpHUst 4. JapBuHa.
[Tpennocbulku  BO3HUKHOBEHHS  JTapBUHHU3MA.
JIBHoKyIMe CHJIBI 3BOJIFOLMM BUAOB 1O [lapBuHY
(M30BITOYHOE pPa3MHOKEHHE npu
OTPAaHUYEHHOCTH PECYpCOB, HEOIpeAcIEHHAs
W3MEHYMBOCTh, OOphOa 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

IIpakTnyeckoe 3ansATHE

Tema 6.2.
MuUKpO3BOIMIOLMSA

Coneprkanne yueOHOTO MaTepuaa

Cunrerndeckas Teopus sBomtonuu (CTI) u eé
OCHOBHBIE  MOJOXEHHUS.  MUKpPOIBOIIOLUSI.
[Momynsiius kak eAMHUIA BUJA U SBOJIIOLMH.
JBwxymue cwibl ((hakTOPhI)IBOIIONUHA BUIOB B
HIPUPOJE. MyTanuoHHBIH rpowuecc u
KOMOHMHATHBHAS U3MEHYUBOCTD.
[MonynsmuonHple BONHBI H Jpeid TEHOB.
W3omsuust m murpamnus. EctecTBeHHBIN 0TOOp —
HanpaBiAOmui - GakTop 3Bomonuu. DPopMbI
ecTecTBeHHOro oTOopa. IIpucrmocobaeHHOCTh
OpPraHM3MOB  KaK  pe3yibTaT  HBOJIIOIUU.
[Ipumepsl TPHUCTIOCOOJICHW Yy  OPraHU3MOB.
Apomopdo3pl W uaWoamanTanud. Bumg u
BunooOpazoBanne. Kpurepun Buma. OcCHOBHBIE
dopmbl  BHI00Opa3zoBaHusA: Treorpaduyeckoe,
JKOJIOTHYECKOE

1,2

IIpakTH4yeckoe 3aHATHE

Tema 6.3.
Makpo3Bonronus

Coneprkanne yueOHOTO MaTepuaa

MakposBonronus. Dopmsbl OBOJIIOLUU:
(uiieTnyeckasi, JUBEPreHTHas, KOHBEPIeHTHas,
napayensHas. HeoOpatuMocTh 3BOTIONMN

1,2

IIpakTnyeckoe 3ansiTue

Ne 9 «CpaBHenue BUIOB 10 MOP(HOIOTHIECKOMY
KPUTEPHIO»

WIn «Omnucanue pUCIOCOOICHHOCTH
OpraHu3Ma M €€ OTHOCHUTEJIBHOTO XapakTepa»
(Ha BBIOOD IpernogaBaTeis)

1,2

Pa3jnen 7. Bo3HUKHOBeHHE H pPa3BUTHE KU3HM HA 3emuie

Tema 7.1.
3apoxIeHue
U pa3BUTHE

CopepxaHue yaeOHOTro MaTepuala

JloHayuHble TMpeACTaBICHUS O 3apOXKICHUU
Ku3HU. HayuHble THUNoTe3bl BO3HUKHOBEHUS

1,2
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KHU3HHU

KU3HW Ha 3emuie: aOuoreHe3 M NaHCHEPMUS.
XuMuyeckasi IBOMIONHS. AOHOTCHHBIN CUHTE3
OpraHWYECKUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEepUMEHTAIBHOE MOATBEPKICHUE
XUMUYECKOM sBomtound. HauansHble 3Tamnsl
Ouonoruveckoir sBomonuu. [unoresa PHK-
mupa. @opmMupoBaHUE MEMOPAHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIETKHU. [lepBbie KiIeTKH U
ux 3Boonus. PopMHUPOBaHHE OCHOBHBIX TPy
JKUBBIX OPraHU3MOB.

Pa3BuTue *un3HU Ha 3eMiie O 3paM U NIEPUOaM.
Karapxeii. Apxeiickas U IpoOTEpO30ICKas 3pbl.
[Taneo3oiickas apa u eé MEPUO/IBI:
KeMOPHIICKUI, OpIOBUKCKHUH, CHITypUICKUH,
JICBOHCKHM,  KaMEHHOYTOJbHbIA,  TEPMCKHUM.
Me3so30iickasd 3pa U €€ IEPUOIbl: TPUACOBBIM,
IOpcKkuii, MenoBoW. KaitHo3oMckas 3pa u €€
TIEPUOMBI: I1aJI€Or€HOBBIMH, HEOI'€HOBBIH,
AQHTPOIIOI€HOBBIM.

IIpakTH4Yeckoe 3aHATHE

Tema 7.2.
Cucrema
OpPraHUYECKOTO
MUpa.
[Tpoucxoxaenue
YyeJIOBEKa —
AHTPOIIOTCHE3

Coneprkanne yueOHOTO MaTepuaa

CucremMa OpraHM4ecKoro Mupa Kak OTpaKEeHUE
SBOJTIOIHH. OcHoBHbIE CUCTeMaTH4YeCKue
TPYNIBI OPTaHU3MOB. XapaKTEPUCTUKA KIMMAaTa
U reojiorudeckux mporeccoB. OCHOBHBIE 3TaIlbl
OBOJIIOIIMUA PACTUTEILHOTO U JKUBOTHOTO MHpA.
Apomopho3sl 'y pacTeHHid UM  KUBOTHBIX.
[MosBnenne, pacuBeT W BBIMUPAHHE TPYII
JKUBBIX OPTraHU3MOB.

OBoIOIUS YelIOBEKA. AHTPOIIOJIOTHS KaK HayKa.
Pa3zBuTne mnpencraBieHUd O MPOUCXOKIACHUU
yenoBeka. MeTonbl W3YYCeHHsI aHTPOIMOTeHe3a.
CxoncTBa M pa3ivuusl YeloOBEeKa U >KUBOTHBIX.
CucremaTuieckoe MOJIOKEHUE YeloBeKa.
JBwxkymme cuiabl (GakTophel) aHTPOIIOTCHE3a.
Hacnencreennas W3MEHUYUBOCTH u
ecTecTBeHHbIH 0TOOp. OOmecTBeHHBIH 00pa3
KU3HHU, W3TOTOBJICHHE opynuii  Tpyna,
MBIIIUIEHHUE, PEYb

1,2

IIpakTH4Yeckoe 3aHATHE

Tema 7.3.
OCHOBHBIE
CTaauu
3BOJIFOIINHU
yejgoBeKa

Coneprxanne yueOHOTO MaTepuaa

OCHOBHbIE CTaANHU U BETBH 3BOJIIOIIMH YEJIOBEKA:
aBcTpasionuteku, YemnoBek ymenbid, YemoBek
npsAMoxomamui, YenoBek HeaHIEPTaIbCKUU,
UYenoBek  pa3yMHbId  COBPEMEHHOIO  THIIA.
Haxoaku  uckomaemMbIX  OCTAHKOB,  BpeMs
CYILIECTBOBaHMs, 0OJACThb pacHpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUS.
Yenoseueckne packl. OCHOBHBIE OOJIBIIINE PACHL:

€BpOIICOUTHAS (eBpaswuiickas), HErpo-
aBCTpaJIOU THAS (3KBaTopuasbHAs ),
MOHTOJIOUIHAsS (a3MaTcKo-aMepUKaHCKas).

1,2
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YepTbl TPUCTIOCOOICHHOCTH TMPEICTaBUTENEH
YCJIOBCUYCCKUX paC K YCJIOBUSAM CYIICCTBOBAHUS.
EnunctBO uenoBeueckux pac. Kpurnka pacuszma

IIpakTH4Yeckoe 3aHATHE

No 10 «Bpemst u myTu pacceneHus 4esioBeKa Mo
IUTAHETE»

i «[Iprucrnoco6ieHHOCTh YenoBeKka K pa3HbIM
yCIOBUAM cpefbl. Bnusnue reorpaduyeckoit
cpenpl  Ha Mopdosornio W (HU3HOJIOTHIO
YeJioBeKa» (Ha BBIOOP MpernoaaBaTess)

1,2

Pasznen 8. Opranusmebl 1 OKpyxkawIIAs cpena

Tema 8.1.
DKOI0THUs
kak Hayka. Cpenbl
JKU3HU.
DKOJIOTUYECKHUe
bakxTopsI

Copneprkanue yueOHOTO MaTepuaa

Okojorusi Kak Hayka. 3ajaud M pa3f]elibl
HKOJIOTHUHU. Mertonsl HKOJIOTUYECKUX
UCCIJIEOBAaHUM. DKOJIOTUYECKOE MHPOBO33pEHUE
coBpeMeHHOro denoBeka. Cpeapl OOUTaHUS
OpraHM3MOB:  BOJHAs, Ha3eMHO-BO3/yLIHas,
MOYBEHHAs, BHYTpUOpPraHU3MEHHasl.
Oxonornueckue  ¢akropsl.  Kmaccudukarus
JKOJIOTUYECKHX  (pakTOpoB:  aOHMOTHYECKHUE,
OMoTHUECKME U aHTpomoreHHsle. JleiicTBue
HKOJOTUYECKHUX dakTopoB Ha
OpraHu3Mbl. AOMOTHYECKHE  (PAKTOpBI:  CBET,
TeMIlepaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenns OpraHu3smMoB K JCUCTBUIO
abmornueckux  (aktopoB.  buomormueckue
put™mbl.  buotmdeckue  daxkTopel.  Bumawr
OMOTHYECKUX B3aUMOJCHCTBUM: KOHKYPEHIIHS,
XHUIIHUYECTBO. [TapazuTusm, MyTYyallu3M,
KOMMEHCAJIU3M (KBapTUPaHCTBO,
HAXJICOHMYECTBO), AaMEHCAIU3M, HEUTpaIu3M.
3HaueHne OMOTHYECKUX B3aUMOIECHCTBUUA A
CYILIECTBOBaHUS OPraHU3MOB B MPHUPOAHBIX
coo01ecTBax

1,2

IIpakTuyeckoe 3ansATHE

Tema 8.2.
OKOJIOTHYECKHE
XapaKTEePUCTUKU
MONYJIALIHI

Copneprkanue yueOHOTO MaTepraa

OKOJIOTUYECKUE XApaKTEPUCTHKU TOMYJISALUU.
OcHoBHbIE [I0Ka3aTeNx MONYJISALINN:
YHUCJIEHHOCTb, IUIOTHOCTb, POKIaEMOCTb,
CMEPTHOCTb, NPUPOCT, MUrpauus. JnHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ perysuus

1,2

IIpakTnyeckoe 3ansATHE

Ne 11 «IToacuér minoTHOCTH NOMYNSIIMM pa3HbIX

BHUJIOB PACTEHUI

1,2

Pasznea 9. Coo01iecTBa 4 DKOJOTHYECKHE CHCTEMbI

Tema 9.1.

| Coneprkanue yuebHOro Matepuana

1,2
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Coo0mrecTBa
OpPTaHU3MOB,
SKOCHCTEMBI

Coo0111ecTBO OpraHU3MOB - OHOLIEHO3.
CtpyKTypbl ouoreHo3a: BUJIOBAs,
MPOCTPAHCTBEHHAS, Tpodudeckas (TUIIEBas).
Bunbl-nomuaanTel. CBsi3u B OMOLIEHO3E.
DKOJIOTHYECKUE CHUCTEMBI (9KOCHUCTEMBI).
[MonsiTne 00 »dKocucTeMe U OHOTEOIIEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBl IKOCHCTEMBI:
MPOIYLIEHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopor BemecTB M TOTOK JHEPrUM B
skocucreme. Tpodudeckre (THUIIEBBIE) YPOBHU
skocucteMsl. [Inmessie nenu u cetu. OCHOBHBIE
MOKa3aTeNn IKOCHCTEMBI: onomacca,
MPOIYKIIHSL. DKOJIOTHYECKHe MUPaMUJIbL:
MPOIYKIIMH, YUCICHHOCTH, Onomacchl. CBOICTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETYJISALHUSA,
passutue. Cykueccus.

IIpakTnyeckoe 3ansiTue

Tema 9.2.
[Tpupoansie
HKOCHUCTEMBI

CopepxaHue yaeOHOTro MaTepuaa

[IpupoaHbie 3KOCHUCTEMBI. DKOCHCTEMBI PEK U
03€p. DkocucTema XBOWHOTO W
HIMPOKOJINCTBEHHOTO  Jieca. AHTPOIIOT€HHbIE
HKOCHUCTEMBI. ATPOIKOCHCTEMBI.
YpO0IKOCHCTEMBL. buonorunyeckoe u
XO3SUCTBEHHOE 3HAUEHUE AarpodKOCHUCTEM U
ypOoskocucteM. buopasHooOpasue kak (akTop
YCTOWYHBOCTH KOCHUCTEM. Coxpanenue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

1,2

IIpakTH4Yeckoe 3aHATHE

Tema 9.3.
Bbuocdepa —
riaodanbHas
HKOCHCTEMA

3emin

Coneprkanne yueOHOTO MaTepuaa

Yuernne B. . Bepuaackoro o Ouocdepe.
['panunpl, coctaB W CTPyKTypa Ouocdepsl.
’Kupoe BemectBo u ero ¢pyHkuu. OcoOeHHOCTH
Oomocdepsl Kak  TVIOOAIBHOM  SKOCHCTEMBI.
JlnHamudeckoe paBHOBeCHE M OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BEIIIECTB u
OMOreOXUMHUYECKHE IIUKITBI AJIEMEHTOB
(yrmepoma, azorta). 30HAIBHOCTH Owochepsl.
OCHOBHBIE OMOMBI CYIIN

1,2

IIpakTnyeckoe 3ansiTue

Tema 9.4.
Bnusuue
AQHTPOIIOTEHHBIX
¢axTopoB Ha

ouochepy

IIpodeccnonanbHo OpPHMEHTHPOBAHHOE
coaep:xkaHue  (cojep:kaHWMe  NPHKJIATHOTO
MOJYJISA)

YenoBeuecTBO B o6uocdepe 3eMI.
AHTpomOT€HHBIE HW3MEHEeHusi B  Omocdepe.
I'mo6anbHBIC HKOJIOTUYECKUE POOIIEMBI.
Cocy1iecTBOBaHHE TPHPOIBI M YEJIOBEYECTBA.
CoxpaHnenue OuopazHOOOpa3usi Kak OCHOBa
YCTOMUYHUBOCTH ouocdepsl. OcHoBa
palMOHAILHOTO  YIPABJICHUS  MPUPOJIHBIMU
pecypcaMu W HMX HUCHOIb30BaHUE. JloCTHKEeHHUs
OMOJIOTUY M OXpaHa MPUPOJIBI

1,2
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IIpakTnyeckoe 3ansiTue

Ne 12 «OTx0oas! TPOU3BOACTBAY

17001 «IKOJIOTHYECKHE aCIIeKTHI
npodecCHOHATBHOMN 1A TETbHOCTH

wmm  «[Ipodwmraktuka  mpodeccuoHATBHBIX
3a00JIeBaHU»

Wi «BimsiHuEe MPOU3BOJCTBEHHBIX (PAaKTOPOB Ha
OpraHu3M YeJoBeKka» (Ha BBIOOp MperoaaBaTes)

1,2

Tema 9.5.
Bnusuue
COLMaILHO-
9KOJIOTHYCCKHUX
¢dbakTopoB Ha
310pOBbE
yeJioBeKa

IIpodeccnonanbHo OpPHMEHTHPOBAHHOE
coaep:xkaHue  (coAep:kaHWMe  NPHKJIATHOTO
MOJTYJIS)

3nmopoBbe M ero cocrapisomue. DakTopsl,
MOJIOXKHUTEITPHO W OTPHIATEIILHO BIUSIONIME Ha
opranm3M uyenoBeka. [IpoOiieMa TEXHOTEHHBIX
BO3JICUCTBUI Ha 3710pOBbE yeJoBeKa
(97EKTpOMAarHuTHHIE TIOJIsA, OBITOBA XUMUS,
W30BITOYHBIE  IIYMBI, paguanmus W T.IL.).
Apanraius opraHuM3Ma uYelioBeka K (akropam
OKpYKaroleun Cpelpl. [TpunIUTIBI
dbopMupoBaHUS 3I0pOBBECOEPETaroIIero
noBeneHus.  Dusnmyeckas ~ aKTUBHOCTh U
300POBBE. buoxumunueckue aCIIEKTHI
paMOHALHOTO TUTAHUS

1,2

IIpakTH4YecKkoe 3aHATHE

JlaGopaTopHbIe 3aHATHS:

Ne 3 «YmMcTBeHHas pabOTOCIIOCOOHOCTEY

i «Bnusaue abmoTwdeckux (HaKTOpOB Ha
YeloBeKa» (B KaueCTBE TPUTTEPOB, CHUKAIOIINX
paboTOCIIOCOOHOCTh, HUCIOJIB30BaTh  yCIOBUSA
OCYILECTBIICHHS npodecCuoHATBLHOM
NeSITeIbHOCTH: IIIyM, TeMIepaTypa, (pusmueckas
Harpy3ka u T.1.)

1,2

Pa3nen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM

Tema 10.1.
Cenexnus
KaK HayKa u
mporecc

Coneprkanuie yueOHOTO MaTepuaa

Cenekuusi Kak HayKa W TpouUecC. 3apoKICHUE
CeeKIIMM W JoMecTukamus. Yuenue H. .
BaBunoBa o 1meHTpax  MHOrooOpasus H
MPOUCXO0KICHUS KYJIbTYPHBIX pacTeHui.
L{eHTpBI MPOUCXOKICHUS JOMAITHUX KUBOTHBIX.
Copt, nopojna, mramMMm. COBpEMEHHBIE METO]IbI
CEJIEKIINH. MaccoBblit
U UHIUBUIYATbHBIA OTOOPHl B  CEJEKIUH
pacteHuid U KUBOTHBIX. OIlEHKa JKCTEepbepa.
bimzkoponcTBeHHOE CKpEIIMBaHNE -
uHOpuauHT. Ywncras nuHUsA. CkpenuBaHue
YUCTHIX JIMHUMA. [erepo3uc, wiam THOpUIHAS
cHIIA. Heponctsennoe CKpeluIMBaHue  —
aytOpuaunr. OtnanéHHas THOpuUaM3anus U eé

YCIIEXH. HckyccTBeHHBI  MyTareHes u
IIOJIy4EHHUE HOJIUIIIIOUIOB. JlocTrxeHus
CEJICKLUU pacTeHui, YKUBOTHBIX u

1,2
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MUKPOOPTraHU3MOB

IIpakTH4Yeckoe 3aHATHE

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTHHA

Coneprkanne yueOHOTO MaTepuaa

buorexHonoruss kak OTpacib MPOU3BOJCTBA.
I'ennas WH)KEHEPHUSL. OTtanel CO3IaHUs
pexomOunantHoii  JIHK wu  TpaHCreHHBIX
OpraHU3MOB. Kinerounas WHKEHEPUSL.
Knerounsie  KynbTypbl.  MUKpPOKIOHAIBHOE
pa3MHOKEHHE pacTeHuH. KnonunpoBanue
BBICOKOIIPOJYKTUBHBIX ~ CEIbCKOX035UCTBEHHBIX
OpraHMU3MOB. OKOJOTMYECKHE U JTHUYECKHUE
IPOOJIEMBI. I'MO - TeHETUYECKHU
MOIU(UIIPOBAHHBIE OPTAHU3MBI.

1,2

IIpakTH4YecKkoe 3aHATHE

Tema 10.3.
buorexHnonorun
B JKHU3HU U
npodeccuun

IIpodeccnonanbHo OpPHMEHTHPOBAHHOE
coaep:xkaHue  (cojep:kaHWMe  NMPHKJIATHOTO
MOJTYJIS)

OCHOBHBIE HanpaBJICHUS COBPEMEHHOM
OMOTEXHOJIOTUHU B npodecCHOHATbHON
JESITEIIbHOCTH YeloBeKa. MeTtoibl
ouorexHonorud. OOBEKTHl  OMOTEXHOJOTHUHU.
OTHKa OMOTEXHOIOTHYECKUX
U TEeHETUYECKUX OdKcrepuMeHToB. IlpaBuina
MoWicka W aHanm3a  OMOIKOJIOTHYECKOM
uHpopmarun

U3 Pa3UYHBIX UCTOUYHUKOB (Hay4Has M y4eOHO-
HayyHas JIUTEpaTypa, CpeICTBAa  MacCOBOil
uH(popmManuu, cetb IHTEpHET U ApyTue)

1,2

IIpakTH4Yeckoe 3aHATHE

No 13 Keticbei Ha aHanu3 WHPOPMALMH O
HaquBIX JOCTHUKCHUAX B 06HaCTI/I
TCHETUYCCKHUX TEXHOJIOTHH, KJICTOUYHOMH
I/IH)KeHepI/II/I, IIUIIECBBIX 6HOT€XHOHOFI/II>'I.

Noe 14 3amura  Kelca: MpencTaBICHUE
pPE3YNIbTaTOB PEIICHUs] KEeWCOB (BBICTYILICHUE C
MIPE3CHTAILINCH )

Pa3zgen 11. Pemenue keiicoB B 00J1aCTH OMOTEXHOJIOTH A

Tema 11.1.1.
buorexnonoruu
B
MIPOMBIIIICHHOCT
51

IIpodeccnonanbHo OpPHEHTHPOBAHHOE
cojep:kaHue  (coaep:kaHue  NPUKJIATHOIO
MOYJIsT)

Pa3BuTHE MpOMBINITIECHHOW OMOTEXHOJIOTHIA U €€
NpUMEHEHHE B )KU3HM YeJIOBEKA, IOUCK U aHAJIHN3
UHPOpPMALIMM W3  PaA3JIMYHBIX  MCTOYHUKOB
(HayyHas u©  y4yeOHO-HAy4YHas JIMTEpaTypa,
CpeAcTBa  MaccoBOM  HMHQOpPMAalWH,  CETh
WurtepHer u apyrue)

1,2

IIpakTnyeckue 3aHATHS

Ne 15 Keiicel Ha aHanmu3 UHPOPMALUU O
Pa3BUTHUU TPOMBIIICHHONH OMOTEXHOJOTHHA (110
MUHHU-TPYIIIAM).

No 16 3ammura Kelca: MpPeICTaBICHUE

1,2
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pe3yabTAaTOB PEIICHUS KEHCOB (BBICTYILJICHHE C
MIPE3EHTALUECH )

Tema 11.1.2. IIpodeccuonanbHo OpVEHTHPOBAHHOE 1 1,2
CoruanbHo- coaep:xkaHue  (coAep:kaHWMe  NPHKJIATHOTO
3TUYECKHE MOJYJISA)
ACTICKTHI DTHUYECKUE aCTIeKThl Pa3BUTUS OMOTEXHOJIOTUH 1
OMOTEXHOJOTMH | MPUMEHCHHE HX B JKH3HH 4YeJOBEKa, ITOMCK
U aHamu3 UHPOpPMAIMM U3  PA3IAYHBIX
UCTOYHMKOB (Hay4YHass W  y4eOHO-Hay4Has
JauTepaTypa, CpelcTBa MaccoBO MHMOpmanuu,
cetb IHTEpHET U ApyTHE)
IIpakTHYeckHue 3aHATHSA 2 1,2
No 15 Keticei Ha anamu3 wuHpOpMamuu 00
ITHUYECKHUX AaCIEKTaX Pa3BUTHS OMOTEXHOJOTHIl
(IO MUHH-TPYIITIAM).
Ne 16 3ammra Kkeiica: mpeacraBieHUE
pPe3yNIbTaTOB pElIeHUs] KeWCOB (BBICTYIUIEHUE C
MIPE3EeHTALUECH )
Tema 11.1.3. IIpodeccuonanbHo OpPMEHTHPOBAHHOE 1 1,2
buorexHonorun | comep:kanue  (comep:kaHue  MPHUKJIATHOTO
U TEXHUYECKUE | MOAYJIsA)
CHCTEMBI Pa3BuTHe OHWOTEXHONOTWI C TPUMEHEHHUEM
TEXHUYECKUX CUCTEM (OuouHkeHepusi,
ononH(popmaTrka, OMOHUKA) U UX MPUMEHEHUE
B OKM3HM 4YeloBeKa, TOUCK U  aHalIu3
uHOpMallUM HW3  Pa3IUYHBIX  UCTOYHHKOB
(HayuyHass ®  y4yeOHO-Hay4Has JHUTEparypa,
CpeacTBa  MaccoBo — WHGpOpMAIlMU,  CETh
WUuTtepHeT u npyrue)
IlpakTHyeckne 3aHATHSA 4 1,2
Ne 15 Keiicel Ha aHanmu3 UHPOPMALUU O
pa3BUTUU OUOTEXHOJOTUH C MPUMEHEHHEM
TEXHUYECKHUX CHCTEM (TI0O MUHU-TPYIIIaM).
Noe 16 3ammura  Kelca: MpencTaBICHUE
pPE3YNIbTaTOB PEIICHUs] KEeWCOB (BBICTYILICHUE C
MIPE3CHTAILINCH )
Bcero: 72
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3. YCJOBUSI PEAJIM3AIIMM  TPOIPAMMbBI  YUEBHOM
JAUCHUIIVIMHBI OYII.10 BUOJIOT'UA

3.1. MarepuanbHO-TEXHHUUECKOE 0OeCTIeUeHUE

Peanuzanus nucnumimHbl TpeOyeT Han4usl yaeOHOTO KabnuHeTta «bruomorumy.

Kabuner «buonorumy, OCHAIIEHHBII 000opyI0BaHUEM: CTOJI
JIEMOHCTPAIIMOHHBIN (C paKOBUHOM, MOJBOJIKON U OTBEJICHHUEM BOJIbI, CAHTEXHHUKOM,
ANEKTPUYECKUMHU  pPO3ETKAMH, aBTOMAaTaMU aBAPUMHOTO OTKIIOYEHUS TOKa),
Ja00paTOPHBIA OCTPOBHOM CTOJ (JABYXCTOPOHHUM, C 3alMTHBIM, XHMOCTOMKUM
U TEPMOCTOMKHM TOKPBITUEM, HAJICTOJIbEM, C TIOJCBETKOM M JJICKTPUUYECKUMU
pO3EeTKaMHM, MOJABOJAKON M OTBEICHHEM BOJBI M CAHTEXHUKOMN), CTYJ JIaOOpaTOPHBIN
ITOBOPOTHBIN, PETYIUPYEMBIU 110 BBICOTE.

Texnuueckue cpeacTra 00ydeHUsI:

3aHATUS TPOBOMASTCS B y4eOHOM ayAUTOPUHM M KOMITBIOTEPHOM KJlacce,
OCHAIIICHHBIX HEOOXOJWMBIM  y4YE€OHBIM, METOAMYECKUM, HHPOPMAIMOHHBIM,
MIPOTPAMMHBIM 00€CTICUCHHUEM.

3.2. HudopmarmonHoe obecrnieueHrne 00yueHus
[lepeyenr y4eOHBIX U3IAaHUN, HWHTEPHET — PECYPCOB, JOMOTHUTEIBHON
JUTEPaATYypPHI.

OcCHOBHbBIE HCTOYHUKH:

1. buonorus: yyeOHUK M TPaKTUKYM IJisi CpeaHero mnpoecCruoHaIbHOro
obpa3zoBanus / B. H. Speirun [u ap.] ; nox penakuueit B. H. Apeiruna. — 2-e u3g. —
MockBa : WznarensctBo IOpaiit, 2022. — 378 c. — (IIpodeccuonanbuoe
obpaszoBanne). — ISBN 978-5-534-09603-3. — Tekcr : dieKTpOHHBINH //
Oo6pazoBaTenbpHas matgopma Opaiit [caliT]. — URL:
https://urait.ru/viewer/biologiya-511618#page/1.

JlonoTHUTe/IbHbIE HCTOYHUKU:

1. O6yxos, JI. K. buomorusi: kieTku W TKaHW : ydeOHOe rmocoOue s
cpeanero npodec-cuonanpHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkona.
— 3-e u3n., nepepad. u mon. — Mocksa: UznarensctBo FOpaiit, 2024. — 358 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr
eKTpoHHBI //  OOpazoBarenbHass 1atdopma IOpaiit [caiit]. — URL:
https://urait.ru/viewer/biologiya-kletki-i-tkani-516336
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4, KOHTPOJIb M OIEHKA PE3YJIBTATOB OCBOEHMUA
JUCHUAIIJIMHBI YI1.10 BUOJOT'UA

KonTtpoman OCBOEHHUSI y4€OHOW JTUCIUTLIIMHBI
OCYILIECTBIISIETCS MPETO/IaBaTENIEM B MPOLIECCE MPOBEACHUS MPAKTUUECKUX 3aHATHI U

7abopaTOpHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBIMOIHCHUS OO0YYaIOIIUMHUCS

M OLCHKa PpE3yJIbTaTOB

VH/IMBUIYaJIbHBIX 33JJaHHUH, TPOEKTOB, UCCIICIOBAHUN.

Oo6masi/mpogeccuoHanbHas Pa3zpen/Tema Tun omeHoYHBIX
KOMIeTeH U MepOonpHUsITHS
OK 01. Bsibupare cmnocoo6sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxaeHre 1O BOIpocaM
peieHuns 3amaq | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | JICKIUHA
npodeccuoHaIbLHON 8.1 8.2 9.1-9.3. | Paspabotka rioccapus
10.2, 10.3I1-o/c, 11.1I1-0/c TecTupoBane

YceTHBII onpoc

JIUKTaHT Ha HCIOJIb30BaHUE
apryMEeHTOB, OHOJOTHYECKON
TEPMHUHOJIOTUN U CUMBOJIMKU
NunuBunyanbHas
caMoCTOsATeNIbHAsE paboTa
IIpencrasnenue pe3ynbTaTOB
MPaKTHYECKUX padoT
KonTtpomnbHbie paboThI

3ammTa TBOPYECKUX PaboT

3amuTa WHIBUTYaTbHBIX
MIPOEKTOB
Brimonnenune 3aJJaHuN
MIPOMEKYTOYHOM aTTECTANKN
OK 02. Ucnonw3zoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi JUCKYyCCUSI TIO
COBpPEMEHHbIE cpencra | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOCaM JIEKIHMU
MONCKA, aHanmusa | 7173 81, 82, 9.1-9.3 Pa3pabotka MEHTAJILHOU
u UH(POPMAIIMOHHBIE 10.2, 10.311-0/c, 11.11I-0/c 71a60paTOPHBIX paboT
TEXHOJIOTUU JIJIsl BBIMOJHECHUS [IpencraBieHne pe3ynbTaTOB
3ama4 po¢eCCHOHATBHON MPaKTHYECKUX padoT
JESITEIIbHOCTH [IpencraBnenme YCTHBIX
COOONICHUN C TMpEe3CHTAINEH,
MOATOTOBJICHHBIX 1O MEPEYHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
npenojaBaTesieM
OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxneHne 1O BOIpPOCaM
B3aMMOJICIICTBOBATH u | 43,5154, 6.1-6.3,7.1-7.3, | AeKuun
paboTarb B KOJIEKTMBE H |g 1 8.2, 9.1-0.3, | [IpeacraBnenue  pesynbTaToB
KOMaH e 9.4M-o/c, 9.5M-ofc, 10.1, MPAKTUYECKHUX padoT

3amuTa TBOpUYECKUX paboT
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10.2, 10.3IT-0o/c, 11.111-0/c

OK 07. ConelicTBOBaThL
COXPaHECHHIO OKpYy’KaroIen
Cpenmpl, PECypcocOEpeRKEeHHUIO,
MPUMCHSITh 3HAHUS
00 W3MEHECHUU KJIMMara,
IPUHLIMIIBI OepeKITMBOTO
Mpou3BOACTBA,  3(PHEKTHUBHO
JIENiCTBOBATh

B UPE3BBIYANHBIX CUTYaLIUIX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3, 5.1-54, 6.1-6.3,
7.1-7.3, 81, 82, 9.1-9.3,
9.4I1-0o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

3amuTa WHIUBUAYaIbHbBIX
MIPOEKTOB

OO6cyxneHue 10  BOIpocaM
b (99015171

Pa3zpaboTtka rioccapus
3amoiHeHHe  CpPaBHUTEIbHBIX
TalJIHI]

TectupoBanue

VYcrHbIi onpoc

JIMKTaHT Ha UCHOJIb30BaHUE
apryMEHTOB, OHMOJIOTHYECKOU
TEPMHUHOJIOTUN ¥ CUMBOJIMKU
NunuBunyanbHas
caMmocTosiTeNbHast paboTta
[IpencraBinenue pe3ynbTaToOB
MPAKTUYECKUX paboT
KontponbHbIie paboThI

3amuTa TBOpUYECKUX paboT

3amura WHIUBUTYTBHBIX
MIPOEKTOB
Brimmonnenue 3aJa”Hui

MIPOMEKYTOYHOM aTTECTALMU
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